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CYANO-SUBSTITUTED DIHYDROPYRIMIDINE COMPOUNDS AND
THEIR USE TO TREAT DISEASES

RELATED APPLICATIONS
Ths application claims the benefit under 35U S C Section 119(e) of U S
Provisional Patent Apphication No 60/279,956 filed March 29, 2001

FIELD OF INVENTION
This mvention relates to novel compounds that mterrupt mitosis thereby
making the compounds useful for the treatment of proliferative diseases, such as
cancer

BACKGROUND

Cell prohferation and programmed cell death play important roles 1n the
growth and development of an orgamism. In proliferative diseases such as cancer, the
processes of cell prohiferation and/or programmed cell death are often perturbed. For
example, a cancer cell may have unregulated cell division through estber the
overexpression of a posizve regulator of the cell cycle or the loss of a negative
regulator of the cell cycle, perhaps by mutation Alteratively, a cancer cell may bave
lost the ability to undergo programmed cell death through the overexpression of a
negative regulator of apoptosis Hence, there 15 a need to develop new
chemotherapeutic drugs that will restore the processes of checkpomt control and
programmed cell death to cancerous cells

One approach to the treatment of human cancers 1s to target a protemn thatis
essentral for cell cycle progression In order for the cell cycle to proceed from one
phase to the next, certamn prerequisite events must be completed There are
checkpoints within the cell cycle that enforce the proper order of events and phases
One such checkpomt 1s the spindie checkpoint that occurs duning the metaphase stage
of mitosis Small molecules that target protemns with essential functions 1n mitosis
may mtate the spindle checkpoint to arrest cells 1n mutosis Of the small molecules
that arrest cells mn mitosis, those which display anti-tumor activity 1n the chimc also
mduce apoptos:s, the morphological changes associated with programmed cell death.
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An effective chemotherapentic for the treatment of cancer may be one that 1nduces
checkpoint control and subsequent programaned cell death

Most compounds known to cause mitotic arrest and apoptosis act as tubulin
binding agents These compounds alter the dynamuc instabihty of microtubules and
mdirectly alter the function/structure of the mitotic spandle thereby causing mitotic
arrest. Because most of these compounds target the tubuhin protein a componeat of
all microtubules, they may also affect normal cellnlar processes 1n which
mucrotubules have a role. Hence, a2 need exists for small molecules that specifically
target proteins associated with prohferatng cells, such as Bg5

Eg5 18 one of several kinesin-like motor proteins that are localized to the
mitotic spindle and known to be required for formation and/or function of the bipolar
mutotic spindle. Recently there was a report of a small molecule that disturbs
brpolanty of the mitotic spindie (Mayer, T U et al 1999 Science 286(5441) 971-4)
More specifically the small molecule induced the formation of an aberrant mitotic
spindle wherein a monoastral array of microtubules emanated from a central pair of
centrosomes, with chromosomes attached to the distal ends of the mucrotubules The
small molecule was dubbed "monastrol” after the monoastral array This monoastral
array phenotype had been previously observed i mitotic cells that were
immunodepleted of the Eg5 motor protein

The distinctive monoastral array phenotype facihitated 1dentification of
monastrol as a potential inhibitor of EgS Indeed, monastrol was further shown to
inhibit the Eg5 motor-driven motility of microtubules m an iz vitro assay
Furthermore, monastrol had no apparent effect upon the related kinesin motor or upon
the motor(s) responsible for golg: apparatus movement within the cell Cells that
display the monoastral array phenotype, either through immmmodepletion of EgS or
monastrol inhubition of Eg5 arrest in M-phase of the cell cycle Unfortunately
however, the mitotic arrest induced by either of these mechanisms 1s transient.
(Kapoor 2000 J Cell. Biol 150(5) 975-80) Both the monoastral array phenotype
and the monastrol induced cell cycle arrest in mitos:s are reverssble Cells recover to
form a normal bipolar mitotic spindle, to complete mitosas and to proceed throngh the
cell cycle and normal cell proliferation This suggests that a small molecule inmbitor
of Eg5 that induced a transient mutotic arrest may not be effective for the treatment of
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cancer cell prohiferation. Nonetheless, the discovery that monastrol canses mitotic
arrest 13 mtnguing and hence there 18 a need to further study and identfy compounds
that can be used to modulate the Bg5 motor protein mn a manner that would be
effective 1n the treatment of human cancers There 15 also a need to explore the use of
these compounds 1 combination with other antineoplastic agents

SUMMARY
The compounds of the nvention cause the mierruption of mtosis, and as such,
can be used to treat proliferative diseases For example, the compounds of the mstant
invention can be used as antproliferatves and anticancer agents More specifically
the invention comprises a compound of formula I

Rz Ry
-y
N

A,

L

1ts enanhomers diastereomers, pharmaceutically acceptable salts prodrugs and

solvates thereof whereimn
R; 1s selected from the group consisting of hydrogen, alkyl and cycloalkyl
R2 and R; are each independently selected from the group consishng of H,

alkyl aryl, beteroaryl arylalkyl cycloalkyl heterocycloalkyl cycloalkylalkyl,

heterocycloalkylalkyl and heteroarylalkyl, or
Rz and R; may also be taken together to form a carbocychic or heterocychic

|
RN

nog

Ry1s selected from the group consisting of alkyl, arylalkyl cycloalkylalkyl
heteroarylalkyl heterocycloalkyl, aminoalkyl, heterocycloalkylalkyl, CN C(O)Rs,
CORs C(O)SRs and CONRsR;

Rs and R; are each mdependently selected from the group consisting of H,
alkyl cycloalhy! hydroxyalkyl alkenyl alkoxy throalhoxy alhoxyalkyl haloalkyl
aryl heteroaryl, arylalkyl, cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl
or N-RsRg together form a heterocycloalkyl,

Z 18 selected from the group consisting of O, S and NRg
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Rg 15 selected from the group consisting of H, CN, sulfonamido ORj, alkyl,
cycloalkyl aryl, arylalkyl, heterocyclyl heteroaryl and heteroarylalkyl, and

Ry 15 selected from the group consisting of H alkyl, arylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl and heteroarylalkyl

According to one embodiment, compounds of the present mvention include
those having formula JA

1ts enantiomers diastereomers pharmacentically acceptable salts prodrugs and
solvates thereof wheremn Y; Y, Yi Y4 and Yy are independently selected from the
group consisting of H halogen lower alkyl O-alkyl O aryl NH-alkyl, NH-ary], N-
alkylalkyl, N-alkylaryl, N-arylaryl with the proviso that at least one of Y1 Y2, Y3 Y,
and Y5 1s aryl or heteroaryl and the remaining groups are as defined above.

The present mvention also provides methods for treating a prolhiferative
disease, such as cancer via modulation of the Bg5 motor protein comprising
admmistening to a mammahan species 1n need of such treatment an effective amount
of at least one compound of formula I or IA, as defined above

DESCRIPTION
The present invention provides for compounds of formula I and JA as defined
above, pharmaceutical compositions employing such compounds and methods of
usmg such compounds
Listed below are definitions of various terms used to describe the compounds
of the instant invention These defimtons apply to the terms as they are used
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thronghout the specafication (unless they are otherwise hrmited 1n specific mstances)
either mdividually or as part of a larger group

The term "alkyl" herean alone or as part of another group refers to a
monovalent alkane (hydrocarbon) denived radical containing from 1 to 12 carbon
atoms unless otherwise defined. An alkyl group 18 an optionally substituted straaght,
branched or cyche saturated hydrocarbon group  'When substituted, alkyl groups may
be substituted with up to four substituent groups R as defined, at any available pont
of attachment. When the alkyl group 1s said to be substituted with an alkyl group, this
15 used mtexchangeably with “branched alkyl group” Exemplary unsubstituted such
groups include methyl ethyl propyl, 1sopropyl, n-butyl, t-butyl 1sobutyl, peatyl,
hexyl, 1sohexyl, heptyl, 4,4-dimethylpentyl octyl, 2,2 4-tnmethylpentyl nonyl, decyl,
undecyl, dodecyl and the hke. Exemplary substituents may nclude but are not
hmited to one or more of the followmg groups aryl, halo (such as F, Cl, Br L),
haloalkyl (such as CCl3 or CF3), alkoxy, alkylthio hydroxy, carboxy (-COOH)
alkyloxycarbonyl (<C{O)R), alkylcarbonyloxy (-OCOR) amino (-NH2) carbamoyl (-
NHCOOR- or -OCONHR-), urea (-NHCONHR-) or thiol (-SH) Alkyl groups as
defined may also comprise one or more carbon to carbon double bonds or one or more
carbon to carbon tnple bonds

The term ‘alkenyl” herein alone or as part of another group refers to a
hydrocarbon radical straight, branched or cyclic contaimng 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 contaimng from 2 to 12 carbon atoms
and at least one carbon to carbon tniple bond

The numbers 1n the subscript after the symbol C define the number of
carbon atoms a particular group can contain For example Cj_g alkyl” means a

straight or branched saturated carbon chain having from one to six carbon atoms
examples include methyl ethyl n-propyl 1sopropyl n-butyl, sec-butyl 1sobutyl t-
butyl n-pentyl sec-pentyl 1sopentyl and n-bexyl Depending on the context, 'Cy_g
alkyl can also refer to Cy_g alkylene which bndges two groups examples mclude
propane-1 3-dayl, butane-1 4-diyl 2-methyl-butane-1 4-diyl etc "Cop_g alkenyl'
means a straight or branched carbon chan having at least one carbon-carbon double



WO 02679169 PCT/US02/09494

10

15

30

bond, and having from two to six carbon atoms examples include ethenyl, propenyl ?
1s0propenyl, butenyl, 1sobutenyl pentenyl and hexenyl. Depending on the context,
"Cy.¢ alkenyl" can also refer to Crg alkenediyl which bnidges two groups examples
mclude ethylene-1,2-chyl (vinylene) 2-methyl 2-butene-1 4-diyl 2-hexene-1 6-diyl
etc "Cq_g alkynyl" means a straight or branched carbon chain having at least one
carbon-carbon triple bond and from two to six carbon atoms, examples include
ethynyl propynyl butynyl and hexynyl

The term cycloalkyl” herein alone or as part of another group 1s a specie of
alkyl contaiming from 3 to 15 carbon atoms, without alternating or resonating double
bonds between carbon atoms It may contam from 1 to 4 nngs Bxemplary
unsubstituted such groups mclude cyclopropyl, cyclobutyl, cyclopentyl, cyclobexyl,
adamantyl, etc Exemplary substrtuents inclnde one or more of the following groups
halogen alkyl alkoxy, alkyl hydroxy, amimno nitro cyano thiol and/or alkylthio

'The terms  alkoxy” or "alkylthio” heren alone or as part of another group
denote an alkyl group as described above bonded through an oxygen linkage (-O-) or
a sulfur linkage (-S-) respectively

The term "alkyloxycarbonyl herein alone or as part of another group denotes
an alkoxy group bonded through a carbonyl group An alkoxycarbonyl radical 18
represented by the formnla. -C(O)OR, where the R group 1s a straight or branched C;
& 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 18 bonded throngh an oxygen inkage.

The term arylalkyl heremn 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 monocychc
or bicyclic aromatic rings e.g phenyl substituted phenyl and the ke, as well as
groups which are fused e g napthyl phenanthrenyl and the ike An aryl group thus
contans at least one nng having at least 6 atoms, with up to five such nngs being
preseat, contmning up to 22 atoms therein with altermating (resonating) double bonds
between adjacent carbon atoms or suitable heteroatoms Ary] groups may optionally
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be substimted with one or more groups including, but not limuted to halogen, alkyl,
alkoxy, hydroxy carboxy carbamoyl, alkyloxycarbonyl mitro, alkenyloxy,
tnflooromethyl amino cycloalkyl, aryl, heteroaryl, cyano alkyl S(O)g (m=0 1, 2)
or thiol

The term "ammo' herein alone or as part of another group refers to -NH, An
famino ' may optionally be substituted with one or two substituents, which may be the
same or different, such as alkyl, aryl, arylalkyl, alkenyl alkynyl, heteroaryl,
beteroarylalkyl cycloheteroalkyl, cycloheteroalkylalkyl, cycloalkyl, cycloalkylalkyl
haloalkyl, hydroxyalkyl, alkoxyalkyl, thioalkyl carbonyl or carboxyl These
substituents may be further substituted with a carboxylic acid, any of the alkyl or aryl
substituents set out herein In some embodiments the amino groups are substituted
with carboxyl or carbonyl to form N-acyl or N-carbamoyl denivatives

The term "carbocyclic ring” herem alone or as part of another group refers to
stable, saturated or partially unsaturated monocyclhic nng hydrocarbyls of 3 to 7
carbon atoms such as cyclopropyl, cyclobutyl, cyclopentyl cyclohexyl and
cycloheptyl The carbocyclic ring may be optionally substituted meaning that the
carbocyche ring may be substituted at one or more substitutable ring posttions by one
or more groups independently sclected from alkyl (preferably lower alkyl), alkoxy
(preferably lower alkoxy) mitro monoalkylamino (preferably a lower alkylamino),
dialkylamino (preferably a diflower]alkylamino) cyano halo, haloalkyl (preferably
tnfluoromethyl) alkanoyl aminocarbonyl, monoalkylammnocarbonyl,
dialkylaminocarbonyl alkyl amido (preferably lower alkyl ammdo) alkoxyalkyl
(preferably a lower alkoxyflower]alkyl), alkoxycarbonyl (preferably a lower
alkoxycarbonyl) alkylcarbonyloxy (preferably a lower alkylcarbonyloxy) and aryl
(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 nngs of 3 to 9 preferably 3 to 7
carbon atoms Further, a cycloalkyl may be substituted A substituted cycloalkyl
refers to such nngs 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, COz-alkyl -
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C(=0)alkyl, keto, =N-OH, =N-O-alkyl, aryl, heteroaryl, heterocyclo e five or six
membered ketal (1. 1,3-dioxolane or 1 3-dioxane), -NR'R", —-C(=O)NR R”, -
CO2NR R” -C(=O)NR R”,-NR CO2’R” -NR'C(=0)R” -SO;NR'R", and —
NR SO; R”, wheremn each of R and R’ 1s independently selected from hydrogen,
alkyl, substituted alkyl, and cycloalkyl, orR andR together form a heterocyclo or
heteroaryl ning

The term “heteroaryl” heremn alone or as part of another group refers to
substtuted and unsubsttuted aromatic 5 or 6 membered monocyclic groups 9 or 10
membered bicyclic groups and 11 to 14 membered tricyche groups which have at
least one heteroatom (O, S or N) 1n at least one of the nngs Each ning of the
heteroaryl group containing a hetercatom can contan one or two oxygen or sulfar
atoms and/or from one to four nitrogen atoms provided that the total number of
heteroatoms i each rmg 1s four or less and each nng has at least one carbon atom.
The fused rings completing the bicyclic and tncychc groups may contan only carbon
atoms and may be saturated, parnally saturated, or unsaturated  The mtrogen and
sulfur atoms may optionally be oxidized and the mtrogen atoms may optionally be
quatermized Heteroaryl groups whiuch are bicyclic or tncyclic must include at least
one fully aromatic nng but the other fused nng or nngs may be aromatic or non-
aromatic The heteroaryl group may be attached at any available nitrogen or carbon
atom of any ong 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 mitro cyano, hydroxy alkoxy, thioalkyl, -CO.H -C(=O)H -
CO; alkyl -C{=O)alkyl phenyl, benzyl phenylethyl, phenyloxy, phenylthio
cycloalkyl, substituted cycloalkyl heterocyclo heteroaryl -NR R” —~C(=O)NR R”, —
CO:NR R -C(=O)NRR' -NR CO;'R” -NR C(=O)R", ~SO;NR R" and -
NR’'SO.’R’ wheremn each of R and R” 15 mndependently selected from hydrogen,
alkyl substituted alkyl and cycloalkyl, orR and R together form a heterocyclo or
heteroaryl ring

Exemplary monocyclhe heteroaryl groups mclude pyrrolyl pyrazolyl
pyrazolinyl imdazolyl oxazolyl diazolyl 1soxazolyl, thiazolyl, thiadiazolyl
1sothiazolyl furanyl, threnyl oxadiazolyl pyndyl, pyrazinyl pynmdinyl
pynidazinyl tnazinyl and the hke.
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Exemplary bicyclic heteroaryl groups include 1ndolyl benzothiazolyl,
benzodioxolyl benzoxaxolyl, benzotiienyl quunolmyl, tetrahydroisoqumolinyl,
1soquinolmyl, benzimudazolyl benzopyranyl indolizinyl benzofuranyl chromonyl,
coumarinyl, benzopyranyl cannolinyl, quinoxalinyl, indazolyl, pyrrolopyndyl,
furopynidinyl, dihydroisomndolyl, tetrahydroquinolinyl and the hke.

Exemplary tncychc heteroaryl groups include carbazolyl, benzidolyl
phenanthroflmyl, acndmyl, phenanthndinyl, xanthenyl and the hike.

The term ‘heterocycloalkyl” herein alone or as part of another group refers to
a cycloalkyl group (nonaromatic) :n which one of the carbon atoms 1o the nng 1s
replaced by a heteroatom selected from O S or N, and 1n which up to three additional
carbon atoms may be replaced by said heteroatoms

The term "heterocyclic ning" herein alone or as part of another group refers to
a stable, saturated, or partially unsaturated monocyclic ring system containing
5 to 7 nng members of carbon atoms and other atoms selected from nitrogen, sulfur
and/or oxygen Preferably, a heterocyclyl 1s a 5 or -membered monocyclic nng and
contans one, two or three heteroatoms selected from nitrogen oxygen and/or sulfur
The heterocyclic ring may be optionally substituted which means that the heterocychic
nng may be substituted at one or more substitntable nng positions by one or more
groups independeatly selected from alkyl (preferably lower alkyl) alkoxy (preferably
lower alkoxy), nitro monoaikylammo (preferably a lower alkylamino), dialkylamino
(preferably a diflower]alkylamino),cyano halo haloalkyl (preferably
trfluoromethyl) alkanoyl aminocarbonyl, monoalkylaminocarbonyl
dialkylaminocarbonyl alkyl anudo (preferably lower alkyl ammdo), alkoxyalkyl
(preferably a lower alkoxy[lower]alkyl) alkoxycarbonyl (preferably a lower
alkoxycarbonyl) 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 heterocychic nings are 1soxazolyl,
imidazoliny]l thiazohnyl imudazolidinyl, pyrrolyl, pyrrolinyl pyranyl pyrazinyl
piperidyl morphohnyl and tnazolyl The heterocyclic nng may be attached to the
parent structure through a carbon atom or through any heteroatom of the heterocyclyl
that results n a stable structure.
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The term "heterocyclyl' herein alone or as-part of another group as used
refers to a stable, saturated, or partially unsaturated, monocyclic, bndged monocyclic
bicychic, and spiro nng system contaimng carbon atoms and other atoms selected
from nrtrogen, sulfur and/or oxygen Preferably, a heterocyclyl 1s a 5 or 6-membered
monocyclic nng or an 8-11 membered bicychic nng which conmsts of carbon atoms
and contains one, two or three heteroatoms selected from nitrogen, oxygen and/or
sulfur The term "ophonally substituted” as it refers to "heterocyclyl” herein indicates
that the heterocyclyl group may be suhstitnted at one or more substitutable ring
posttions by one or more groups independently sclected from alkyl (preferably lower
alkyl), alkoxy (preferably lower alkoxy) mitro, monoalkylamino (preferably a lower
alkylammo) dialkylamino (preferably a diflower]alkylarmno), cyano halo, haloalkyl
(preferably tnfluoromethyl) alkenoyl aminocarbonyl, monoalkylamnocarbonyl,
dialkylaminocarbonyl alkyl amido (preferably lower alkyl amido), alLoxyalkyl
(preferably a lower alkoxyflower]alkyl), alkoxycarbonyl (preferably a lower
alkoxycarbonyl), alkyicarbonyloxy (preferably a lower alkyicarbonyloxy) and aryl
(preferably phenyl) said aryl being optionally substituted by halo lower alky! and
lower alkoxy groups Examples of such heterocyclyl groups are 1soxazolyl,
mmdazohnyl thrazolnyl mdazolhidinyl, pyrrolyl pyrrolinyl pyranyl, pyrazinyl
pipenidyl morpholinyl and triazolyl The heterocyclyl group may be attached to the
parent structure through a carbon atom or through any heteroatom of the heterocyclyl
that results 1n 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 1s assumed to have the
hydrogen atom to satisfy the valences

The term  halogen' or "halo refers to chlonine, bromine, fluonne or 1odine
selected on an independent basis

‘When a functional group 1s termed ‘protected , this means that the group is 1n
modified form to preclude undesired side reactions at the protected site  Suitable
protecting groups for the compounds of the present :nvention will be recogmzed from
the present application taking into account the level of skili 1n the art and wath
reference to standard textbooks, such as Greene, T W etal Protective Groups in
Organic Synthesis Wiley NY (1991)

10
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As used herein, the term “patient” encompasses all mammalian species

Surtable examples of salts of the compounds according to the inveation with
morganic or organic acads are hydrochlonde, hydrobromide, sulfate,
methanesulfonate, maleate, fumarate, and phosphate Salts which are unsmtable for
pharmaceutical uses but which can be employed, for example, for the 1solation or
punfication of free compounds I or thear pharmaceutically acceptable salts, are also
mcluded

All stereoisomers of the compounds of the 1nstant invention are contemplated,
erther 1n admixture or 1n pure or substantially pure form. The defimition of the
compounds accordmg to the nvention embraces all possible stereoisomers and their
muxtures It very particularly embraces the racemic forms and the 1solated optical
1somers having the specified activity The racenc forms can be resolved by physical
methods such as, for example, fractional crystallization, separation or crystallization
of diastereomenc denvatives or separation by chiral column chromatography The
individual optical 1somers can be obtained from the racemates by conventional
methods such as, for example, salt formation with an optically active acid followed
by crystallization.

It should be understood that the present invention mcludes prodrug forms of
the compounds of formula . Various forms of prodrugs are well known m the art.
For examples of such prodrug derivatives, see
(a) Design of Prodrugs edited by H Bundgaard (Elsevier 1985), and Methods m
Enzymology Vol 42, pp 309-396 edited by K.

Widderetal (Academuc Press 1985),
(b) A Textbook of Drug Design and Development, edited by Krosgaard Larsen and H.
Bundgaard, Chapter 5 Design and
Apphcation 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 Kayekaetal Chem Phar Bull 32 692 (1984)
In general the instant invention compnises a compound of formula I

11
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1ts enantiomers, diastereomers pharmacentically acceptable salts, prodrugs and
solvates thereof R; 1s hydrogen, alkyl or cycloalkyl Rz and Rj are each
mdependently H, alkyl ary], heteroaryl arylalkyl, cycloalkylalkyl,
heterocycloatkylalkyl or heteroarylalkyl Alternatively Rj and Ry may be taken
together to form esther a carbocyclic or heterocychc nng. Rqis alkyl, arylalkyl,
cycloalkylalkyl, ammoalkyl, heteroarylalkyl heterocycloalkylalkyl, CN CORs,
COzRs or CONRsRs Rgsand R are cach mndependently H, alkyl arylalkyl
cycloalkylalkyl, heteroarylalkyl or heterocycloalkylalkyl or N-RsRg together form a
heterocycloalkyl Z1s O S or NRg, Rgis H, CN, sulfonarmdo, OR;, alkyl
cycloalhy! aryl, arylalkyl, heterocyclyl, heteroaryl or heteroarylalkyl Ry1s H alkyl,
arylalkyl, cycloalkylaikyl, heterocycloalkylalkyl or heteroarylalky!

One preferred embodiment of the 1nstant invention ncludes compounds of
formula I, as defined above wheremn R, 18 alkyl R; 18 selected from the group
consisting of aryl and heteroaryl, R; 18 H, R4 1s selected from the group consisting of
alkyl arylalkyl CO:Rs and CONRsRs Rs and Rs are independently selected from the
group consisting of H, alkyl, amunoalkyl, hydroxyalkyl phenylamino and arylalkyl, Z
15 selected from the group consisting of O S and NRg, and R; 18 selected from the
group consisting of H and CN

In one preferred embodiment, the invention comprises compounds of formula
I wherein Ra 15 heteroaryl Preferred heteroaryl groups include optionally substituted
thiophenyl, oxazolyl, 1soxazolyl and furanyl Preferred substituents include methyl
cthyl halo, haloalky! such as CF; or aryl groups such as phenyl or substituted
phenyl Prefemred phenyl substiuents 1nclude alkyl groups, such as methyl alkoxy
groups such as methoxy halo (F Cl, or Br) haloalkyl such as CF; amino groups
such as dimethylamino or alkoxyalkyl gronps such as ethoxymethyl groups

In another preferred embodiment the invention comprises compounds of
formula J, as defined above, wherein Ry 18 selected from the group consisting of alkyl,

arylalkyl, CO2Rs and CONRsRg

12
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In yet another preferred embodiment, the mstant invention comprses the
compounds of formula I, as defined above, wheremn Rq18 CO;Rs, Z1s O and Ry 18
ethyl

In yet a further preferred embodiment, the instant :nvention compnises the
compounds of formula I, as defined above, wherem R4 18 CONRsR¢, Z15 O, R515 H,
and Rs 15 methyl, ethyl, propyl, phenyl cyclopropyl, hydroxyethyl thiophenyl, or 2-
propyleae.

In stll yet another preferred embodiment, the instant mvention comprises the
compounds of formmla I, as defined above, wherem R; 13 CHs, Rz 18 aryl, R4 18
CO2Rs, Rs18 alkyl and Z18 O

In stul yet another preferred embodiment, the instant invention comprises the
compounds of formula I, as defined above, wherein R, 158 CHj, R; 15 aryl, R41s
CONRsRs Rsisalkyl,RgisH and Z1s O

According to one embodumnent, the instant invention comprises compounds of
formula IA

and include 1ts enantiomers diastereomers pharmaceutically acceptable salts
prodrugs and solvates thereof wherein

R; 1s selected from the group consisting of hydrogen alkyl and cycloalkyl

Y1 Yz, Y3 Ys and Y5 are mdependently selected from the group consisting of
H halogen Jower 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; Y2 Y3 Y, and Ys1s aryl or
heteroaryl

R4 15 selected from the group consisting of alkyl arylalkyl cycloalkylalkyl
armunoalkyl, heteroarylalkyl heterocycloalkylalkyl CN, CORs, CO2Rs and CONR;Rg

13
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Rs and Rg are independently selected from the group consisting of H, alkyl \\
haloalkyl, cycloalkyl arylalkyl cycloalkylalkyl heteroarylalkyl, and
heterocycloalkylalkyl,

Z 18 selected from the group consisung of O S and NRy

Ry 18 selected from the group consisting of H, CN, sulfonanmido, OR,, alkyl
cycloalkyl, aryl arylalkyl, beterocyclyl beteroaryl and heteroarylalkyl, and

R7 18 selected from the group consisting of H, alkyl, arylalkyl, cycloalkylalkyl
heterocycloalkylalkyl, and heteroarylalkyl

In some preferred embodiments Y3 18 aryl or heteroaryl In preferred
embodiments Y3 18 an optionally substituted phenyl, pyndyl thiazolyl, pyrrolyl, or
diazolyl Preferred subsutuents mnclude Br, Cl, F methyl ethyl, or CF,

According to one embodment of the instant invention compounds compnse
Formula IA, wherem R4 18 alkyl arylalkyl, CO2Rs or CONRsRs

According to another embodiment, the instant invention compnses compounds
having formula TA wherein R; 18 alkyl R4 18 selected from the group consisthing of
alkyl, arylalkyl CO;Rs and CONRsRs Rs and Rs are independently selected from the
group consisting of H, alkyl haloalkyl cycloalkyl and arylalkyl, Z is selected from
the group consisting of O § and NRg Rg 18 selected from the group consisting of H
and CN

According to another embodiment, the instant invention comprises compounds
of Formula JA wherein R4 18 CO:Rs or CONRsRg and Z 15 O

In other embodiments, the mstant invention comprises compounds of formula
IA wheremn Ry 1s selected from the group consisting of alkyl and arylalkyl, and Z 15 O

In still further embodiments the instant invention compnses compounds of
formula IA wherein Ry 15 CH3 R415 CORs Rsisalkyl and Z1s O

The invention further provides a pharmacentical composition comprsing a
compound of formula I or IA as defined above, and a pharmaceutically acceptable
camer Optionally the pharmaceutical composition may further compnse at least one
other anti-cancer agent formulated as a fixed dose.

The 1nvention also provides a method for treating a proliferative disease via
modulation of the Eg5 motor protein, and/or, mnducing apoptosis compnsing
admimstenng to 8 memmalian specics 1n need of such treatment an effechve amount

14
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of at least one compound of formula I, as defined above. In another embodiment, the
mvention provides a method for treating a proliferative disease via modulation of the
Eg5 motor protein compnsing admimmstering to a mammahan species 1n need of such
treatment an effective amount of at least one compound of formula I or Ia, as defined
5 above, 1n combination (ssmulteneously or sequentially) wath at least one other ants-
cancer agent. In a preferred embodiment, the prohferative disease 18 cancer
Certain compounds of formnla I may generally be prepared according to the
following schemes and the knowledge of one skilled m the art. Solvates (e.g.,
hydrates) of the compounds of formmla I and IA are also within the scope of the
10 present mvention Methods of solvation are generally known in the art. Accordmgly
the compounds of the instant Invention may be 1n the free or hydrate form, and may
be obtamed by methods exemplified by the following schemes below

Scheme|

,“\i HOAc / piperidine
R NH, -

Vil t
15
Compounds of formula I where Z 1s S may be made 1n accordance with
Scheme L A letone or an aldehyde I (e.g benzaldehyde, where Rz 15 phenyl and R3
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18 H) 1s condensed with an acetoacetarde I to give a Knoevenagel product IV as a
muxture of 1somers Reaction with S-paramethoxybenzyl thiourea provides the
protected dihydropynmidine thnone V' The pnmary amido group of V 15 dehydrated
to the cyano substituent 1n VI using a dehydrating agent such as Burgess reagent
(methoxycarbonylsulfamoyl)tnethylammonyuim hydroxide, inner sait. The N3
substituent 15 mntroduced by reaction with R¢X where R4 18 alkyl oracyl, and X 13 2
leaving group or where R4X 18 an 1socyanste or haloformate. The protecting group 18
removed by treatment with acid 1n the presence of water to give compounds of
formpla I where Z 15 S

Scheme Il
B Fe Ry
A NH T WT( Burgess' reagent
N i X

]
R.X/base N4 TFA/HOZ=0)

k »T“'Z"
—_— -
A ome NHOHINAOACZ =N
R N HhrA e HJQ’Z

Compounds of formula I where Z 1s O, NH, or NR; are prepared from the
reactton of Knoevenagel products IV with O-methyl 1sourea to provide the O-methyl
dithydropyrimidines VIII The primary amude 18 converted to a mitrile group using a
dehydrating agent such as Burgess’ reagent The N3 substituent 15 mtroduced by
reaction with R¢X where R, 15 alkyl or acyl, and X 15 a leavmng group or where R(X1s
an 15ocyanate or haloformate The methyl ether protecting group is removed by
treatment with acid 1n the presence of water to give compounds of formula I where Z
180 Alternatively treatment of compounds of formula X with ammoniim hydroxide
1n the presence of ammonyum acetate, or cyanamde 1n ethanol provides compounds
of formula I where Z 1s NH or NRg

Compounds of formula I may also be prepared using the Bignell reaction (D
J Brown 1n The Pyrumdines, Wiley New York, 1962 440)

16
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Schame I
SOLID PHASE SYNTHEBIS
Ao
O’m_iﬁ?»d\m e OMe "
) e T
U (&rﬂ. ey A NHy
Mg M Rhasa
T LA b G

Compounds of formula I could be prepared on solid support as cuthned 1n
Scheme III. Starting compound X1 denotes a resin-bound benzyl alcohol used for
solid support synthesis which 1s prepared from a Memfield resin denoted as @, and 2-
methoxy-4-hydroxybenzaldehyde, followed by reduction of the aldehyde wath
reducing agents such as NaBH; The benzyl alcohol 15 converted mto the benzyl
chlonde using agents such as hexachloroethane and triphenylpbosphine 1 THF to
form resins of formula XII. The chlonde 1s displaced with thiourea to form the
1sothiourea resin X1II The resulting resin 1s treated wath excess of ketoarmdes hike
acetoammde (I, R; 1s CH3) 1n the presence of ketones of formula RyCOR; or
aldehydes of formula R2CHO to form the resin-bound pynimudinettiones of formula
XIV The N3 substituent 1s introduced using RyX, where X 18 a leaving group and R4
15 alkyl or acyl or R¢X 18 an 1socyanate, or haloformate, in the presence of base to
form structures of formula XV The pnmary 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 resmn using a vanety of conditions to form
compounds of formula 1 where Z 15 determuned by the cleavage method employed.
Cleavage 1n the presence of aqueous acid will form compounds of formula I with Z
being O whereas cleavage under anhydrous acid conditions wall form compounds of
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formnla I with Z being S Alternatively treatment of resms with structure XVI with
ammomum hydroxide i the presence of ammomum acetate will form compounds of
formula I with Z being NH, while treatment with cyanamide, provides compounds of
formuia I with Z being NHCN

Scheme IV

LY = e -

;Hfbw"ﬂ‘:;[: % woln - ’r;&"‘

Compounds of formula XVIII may be prepared from a 3-aimino-3-alkyl
acrylonitrile XVIT using the methods illustrated m Scheme IV Reaction of a
compound of formula XVII with aqueous acid, such s hydrochlone acid, followed by
treatment with triethyl orthoformate, provides a compound of formula XVIIL
Reaction of a compound of formula XVIII with O-methyl 1gonrea in the presence of a
base such as tnethylamine, provides a pynmidine of formuia XIX. Pynmadines of
formnla XIX may be reacted with organometallic species such as a Gnignard reagent,
R3sMgBr 1n a solvent such as ether or tetrabydrofuran to give a pynnmdmne of formula
XX which 1s a compound of formula IX wherein R; 1s H In analogy with Scheme II,
a compound of formula XX may be converted mto a compound of formula XXTII
which 1s a compound of formula I 1n which Ry 15 ethoxycarbonyl and Rz 15 H.

Alternatively compounds of formulal 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 carbony! compound of formula Ia 15 condensed with an
acylacetamide of formula Il m the presence of urea cuprous chlonde and
borontriflouride etherate to give intermediate XXITIL Dehydration with tnifluoroacetic
anhydnde in pyndine affords mitnle XXIV The N3 substituent 18 introduced by
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reaction with R¢X where R, 15 alkyl or acyl, and X 15 a leaving group, or where R(X 13
an 1socyanate or haloformate to give compounds of formulal Deprotonation 1s
effected with a base such as sodumm hydride or LDA 1n aprotic salvents such as
dimethylformamde or terahydrofaran,

Scheme V
o o Rp Ry
Urea CuCl HoN TFAA, Py
NH
moors + I AL
n m AcOH THF i N
OXHI

Rz Rs Re R
Nj\)(NH base / Ry X N‘tf(N,Fh
Ry H’go Ry ﬁ’go

xav !

In yet another procedure, compounds of formula I, wherein Z = O, may be
prepared 1n accordance with Scheme VI A carbonyl compound of fornmla IT 1s
condensed with an acylacetamide of formula ITT 1n the presence of urea and
polyphospate ester to directly afford mtnle XXIV Introduction of the N3 substitnent
follows the procedure as described in Scheme V' Compounds of formula I, where Ry
1s aminocarbonyl may also be obtarned by first forrmng a reactive intermediate such
as a nitrophenylcarbamate of formula XXV which 1s subsequently reacted wath an
amine
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O 0 PPE TH base / FI;-X
RCORg + _""
urea H
xav

oc(o)ct

Rz Ry Re Rg NO4
Ne gl ——ee N ’@'
,k R; l H’go

xxv

In all of the above schema, a 2-acyl acetomtrile denivative, 1 e., RyCOCH;CN
may be substituted for a compound of formmla INL
schemes below

Scheme Vil (Examples 116-117)

Br
Q’ LDA, THF
CHO Urea, PPE THF "H

(Method 1)

(Method 2)

Ar

N
ArB(OH),, Pd(PPhg), 0 O D
— NC J-LO/\ A= ' s

K,CO,, toluens | ’L
EtOH, H,0 N o
(Method 3)
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Compounds of formula In where Ry 15 a carbamats may be made 1n
accordance with Scheme VIL Following the procedure of Method 1, an appropniate
aldehyde may be condensed with acetoacetamde and urea i the presence of
polypbosphonc ester (PPE) to give a dihydropynmudone product 1n hugh yield.
Reaction of thus compound with hithvum dusopropylamude and ethyl chloroformate
following the procedure of Method 2 provides predomunately the N-1 carbamate,
whchthenmdergoesapaﬂdm;_n—camlyzedSuzuheouphngmacuonmthmarylor
heteroaryl boronic acid to give compounds of the present invention as described by

Method 3
Scheme VH! (Examples 118-121)

EINCO
(Method

MNORNG AN N

Simlarly compounds of formula Ia where Ry 18 a urea may be made in
accordance with Scheme VIIL Reaction of a dihydropynmidone compound obtained
following the procedure of Method 1 with sodium hydnde and ethyl 1socyanate
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 descnibed by Method 3
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Scheme IX (Examples 122-139, 144-145)

xﬁm xT‘/\—Ar
D g 7 AB(OH), PdCdpp)
e M e H
S0 (Method 1) |* KzCOa, DMF Il
N o (Method 6) N o
H
X=H, 4-F, &F
€ o000
MNaH THF j\ A= > "L, N "/ ,1‘“
N ~R
RNCO Y K
(Method 4 y o RegLier oo <l A
L <]
RCOOH S0Ck RNCO
Nah,
{Method 8)

An altermative reaction sequence 18 described 1n Scheme IX, wherem a

palladium-catalyzed couphng react:on may be performed pnor to addihon of the

5 exocyclic urea moiety at the N-1 position on the dihydropyrumidone ring Thus the
dihydropyrimudone product of Method 1 may be reacted with an appropnate aryl or
heteroaryl boronic acid 1n the presence of a palladium catalyst following Method 5 to
afford a biaryl product. Subsequent reaction with an 1s0cyanate 1n the presence of
sodium hydnde following the procedure of Method 4 affords the compounds of the

10  present mventon in good yield A vanety of 1socyante reagents may be prepared from

corresponding carboxylic acid precursors by treatment with thiony! chlonde and
sodinm azide using Method 6
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Scheme X (Examples 140-141)

L .
o 22 o e

(Method 7)

Ara '-L,l N rely, <

A vanation of the process of Scheme IX mvolves formation of the boronic
acid denvative of the dahydropyrimidone prepared by Method 1 and 18 described 1n
Scheme X This boronic acid denivative may be prepared by reaction of an appropnaie

5 aryl hahde with bis(pmacolato)diboron 1n the presence of a palladium catalyst.

Subsequent reaction with an appropnate aryl halide 1n the presence of additional
palladium catalyst affords the desired biaryl compound following the procedure of
Method 7 Subsequent reaction with an 1socyanate 1n the presence of sodizm hydrnide
following the procedure of Method 4 affords the compoimds of the present invention

10 1 good yield.
Scheme XI (Examples 142-143)

COMe COgMe
COzile { Acetoaceiamide
Urea BF; OEt,, CuCt o
Ne A, ne N I~
Lo 2 TrAn pyriawe ] I (Method 4) B¢ H
N"o No

(Method 8)

COH
T NgHg4 HProNEt
LIOH MeOH H,0 BOP reagent

(Msthod 9) NG Nj\H’\ 2 RC{OEt),

l or H
W So FeOs
H (Meathod 10)
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Oxadiazole-substituted compounds of formula IA may be prepared in
accordance with Scheme X_ Following the procedure of Method 8 an appropnate aryl
aldehyde may be condensed with acetoacetanude and urea 1n the presence of boron
tnfluonde, followed by dehydration with tnfluoroscetic anhydnde to give a
dihydropynmuidone compound  Reaction of this dihydropynmudone with an
1socyanate and sodm hydade following the procedure of Method 4 affords the N-1
substituted urea, which may be further reacted with Iithium hydrox:de to provide a
carboxylic acid as descnibed by Method 9 Treatment of the carboxylic acid with
hydrazine and BOP reagent affords the comresponding acyl hydrazmde which
undergoes cychzation with triethyl orthoacetate or an alkyl acid to afford compounds
of the present imvention as described by Method 10

As discussed 1n the background section, Eg5 15 a kinesin-like motor protemn
that fecilitates spindle bipolanty dunng mitosis of the cell cycle. More specifically,
the Eg5 protein acts to sort and bundle microtubules of the mitotic spindle during
matosis Accordingly, EgS participates 1n cell cycle regulation through the spindle
checkpoint during the M phase of the cycle. While not wishing to be bound by any
theory 1t 1s believed that the compounds of the mstant mVention act as Eg5 mhibators
Thus 15 theorized because the compounds of the mstant invention mduce a monopolar
astral array of microtubules (the monoastral phenotype) and 1t has been shown that
when Eg5 activity 18 absent, the monoastral phenotype forms Regardless of the
mechamsm of action, the compounds of the mstant invention have been shown to
cause disruption of the bipolar spindle spindle checkpomt imitiation, mitotic arrest,
programmed cell death and tumor cell proliferation mhibition Furthermore, the
compounds of the nvention induce a cell cycle arrest :n mtosts that 1s not transient
but rather which progresses into programmed cell death The compounds also exhibit
high potency mnducmg mitohc arrest and apoptosis 1n human cells in vifro at
concentrations i the low or sub UM range. Additionally 1n contrast to microtubule
agents the compounds do not disrupt the dynamic instability of microtubules The
instant invention may therefore more specifically target the mitonc spindle of
proliferating cells which may provide for different toxicity profiles than those of
existing anti-cancer drugs
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The compounds according to the imnvention have pharmacologrcal properties,
1n particular, the compounds of formula I nduce mitotic arrest and are beheved to be
EgS mhibitors  The novel compounds of formula I are thus useful in the therapy of a
vanety of proliferative diseases (including but not hmited to diseases associated with
the Eg5 motor protemn) such as cancer, autoymmune diseases, viral diseases fungal
diseases neurodegenerative disorders and cardiovascular discase.

More specifically the compounds of formmla I are useful mn the treatment of a
variety of cancers, mncluding, but not limited to, the following

a) carcinoma, including that of the bladder breast, colon, kadney
hver lung, including small cell lung cancer, esophagus, gall bladder,
ovary pancreas, stomach cervix, thyroid, prostate, and skin, mcluding
squamous cell carcinoma,

b) hematopoietic tumors of lymphoad Iineage, including leukemma,
acute lymphocytic leukema, acute lymphoblastic lenkemia, B-cell
lymphoma, T-cell lymphoma, Hodgkns lymphoma, non-Hodgkns ®
lymphoma, hairy cell lymphoma and Burkett’s lymphoma,

c) hematoporetic tumors of myeloid hneage, including acute and
chronic myelogenous Jeukemias myelodysplastic syndrome and
promyelocytic leukerma,

d) tumors of mesenchymal ongm mcluding fibrosarcoma and
rhabdomyosarcoma,

¢) tumors of the central and penpheral nervous system, including
astrocytoma, neuroblastoma, ghoma and schwannomas and

f) other tumors including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthorma, thyroid
follicular cancer and Kapos: s sarcoma. .

Due to the key role of motor proteins 1n the regulation of cellular proliferation
mn general 1nhibitors could act as reversible cytostatic agents which may be useful 1n
the treatment of any disease process which features abnormal cellular proliferation,
e.g benign prostatic hyperplasia famulial adenomatosis polyposis neuro
fibromatosis atherosclerosis, pulmonary fibrosis arthritis, psonasis, glomerulo-
nephnts restenosis following angioplasty or vascular surgery hypertrophic scar
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formation mflammatory bowel disease, transplantation rejechon endotoxic sh
and fungal mfections

Compounds of formulas I and Ia :nduce apoptosis The apoptotic response 1s
aberrant 1n a vanety of human diseases Compounds of formula I, as modulators of
apoptosis will be useful m the treatment of cancer (inclnding but not imited to those
types mentioned herein above), viral infections (including but not hinmted to
berpevirus, poxvirus, Epstem-Barr virus, Sindbss virus and adenovirus) prevention of
AIDS development i HIV-mfected individuals, autoxmmune diseases (including but
not limited to systemic lupus erythematosus autoimmune mediated
glomerulonephntis, rheumatoid arthntis, psoriasis, inflammatory bowel disease, and
autormmune diabetes mellitus) neurodegenerative disorders (including but not
limuted to Alzheimer's disease, AIDS-related dementia, Parkinson’s disease,
amyotrophic lateral sclerosis retimtis piygmentosa, spinal muscular atrophy and
cerebellar degeneration) myelodysplastic syndromes aplastic anemua, 1schemic
injury associated with myocardial infarchons stroke and reperfusion myury
arthythmia, atherosclerosis toxin-induced or alcohol related hiver diseases
hematological diseases (including but not limited to chromic anerma and aplastic
anepna) degenerative diseases of the muscnloskeletal system (including but ot
limited to osteoporosis and arthritis) aspinn-sensitive rhunosinusitis cystic fibrosis,
multiple sclerosis, kidney diseases and cancer pain

Compounds of formula I and Ia may modulate the level of cellular RNA and
DNA synthesis These agents would therefore be useful 1n the treatment of varal
infections (including but not himuted to HIV, human papilloma virus, herpesvirus,
poxvirus Epstem-Barr virus Sindbis virus and adenovirus)

Compounds of formula I and Ia may be useful 1n the chemoprevention of
cancer Chemoprevention 1s defined as mhibiung the development of 1nvasive cancer
by erther bloching the imtiating mutagenic event or by blocking the progression of
pre mahignant cells that have already suffered an insult or mhibiting tumor relapse

Compounds of formula I may also be useful 1n mhibiting tamor angiogenesis
and metastasis

The instant invention may also inhibit other motor proteins, for example,
mcluding but not limted to  those human motor proteins that correspond to Xklp2,
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MKLP! CHO1 chromokimnesms, Nod, Cenp-E, MCAK, members of the BmC
family and members of the Kar3 famly Additonally compounds used in the
methods of the mstant imvention may also act as inhibitors of other kinesin or kinesin-
like proteins and thus be effective in the treatment of diseases associated with other
lanesin or kinesin-hke proteins

The compounds of this invention may also be useful mn combmation
(admimstered together or sequentially) with known anti-cancer treatments such as
radiztion therapy or with cytostatic or cytotoxic agents, such as for example, but not
lumited to, DNA interactive agents, such as cisplatin or doxorubicin topoisomerase II
mhibitors such as etoposide, topaisomerase I inhabitors such as CPT-11 or topotecan,
tubulin interacting agents, such as pachtaxel docetaxel or the epothilones, extehr
paturally occurnng or synthetic hormona] agents such as tamoxifen, thymidilate
synthase inhibitors such as 5-fluorouracil and anti-metabolites such as
methoxtrexate.

If formulated as a fixed dose, such combination products employ the
compounds of this invention withim the dosage range descnbed below and the other
pharmacentically active agent or treatment withmn 1ts approved dosage range.
Compounds of formulae I and Ia may also be admimstered sequentially with known
anticancer or cytotoxic agents when a combmation formulation 15 mappropriate. The
mvention 18 not himuted 1n the sequence of admumstration compounds of formulae I
and Ia may be admmstered exther prior to or after administration of the known
anticancer or cytotoxic agent(s)

ASSAYS
The pharmacological properties of the compounds of this invention may be

confirmed by a number of pharmacological assays The exemplhified pharmacological
assays which follow have been carned out with the compounds according to the
mvention and their salts The compounds of formulae I and Ia exinbited
antiproliferative activity Preferred compounds exhibit ICsp values less than or equal
to about 10 uyM
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Cell Culture
Cell hpes are mamtamed 1 RPMI-1640 plus 10% fetal bovine sexum.

12-Hour Prohferation Asgay

19

Cells were plated at a density of 3,000-6,000 cells/well, depending upon the cell
line used, 1n a 96-well plate. The culinres were grown overmght Cells were then treated

m tnphcate with a seven concentration dose-response curve. The maximom

concentration of DMSO never exceeded 0 5% Cells were exposed to compound for 72

hours Proliferation was measured using XTT or MTS from Promega. The ovanan,

breast, prostate, lung, lenkemia, and colorectal human cancer cell ines used 1 this assay

mcluded but were not hrmted to for example, A2780S SKBR3 MDA-MB-231, PC3
1LX-1 K562, HT-29 WiDr HCT-15 and HCT116 The compounds of formula I
exhibited activity 1n the 72-hour cell proliferahon assey mhubiting cell proliferation 1n
one or more of the cell ines listed above wath at an ICsg less than or equal to about 10

UM

ogenic a
Colony growth inhibition was measared for A2780 ovanan carcinoma cells

using a standard clonogenic assay Brnefly 200 cells/well were seeded mto 6-well
tissue culture plates (Falcon, Franklin Lakes, NT) and allowed to attach for 18 hours
Assay medium consisted of RPMI-1640 plus 10% fetal bovine serum  Cells were
then treated 1n duphcate wath a six concentrahon 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 rernoved and the cells were washed with 2
volumes of PBS The normal growth med:um was then replaced Colonies were fed
with fresh media every third day Colony number was scored on day 10-14 using a
Optimax mmaging station The compound concentration required to mnhibit 50% or
90% of colony formation (ICsp or ICsq, respectively) was determined by non-linear
regression analysis The coefficient of vanance (SD/mean n=3) = 30% When
exposed to cells for 24 hours the compounds of formulae I and IA exhibited activity
in the clonogenecity assay
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m Studies - ogenic Growth Asga

Combimation studies to examine the use of the EgS mhibitors of formulae I
and Ia 1 combmation with other antineoplastic agents were conducted essentially the
same as the standard colony growth assay with the exception of compound treatment.
In the combination stuches the cells were treated with both a compound of formulae I
and Ia and another entineoplastic agent. The compounds were admimstered
simultaneously or sequentially; both the order of sequence and length of treatment (1
to 24 hours) were vanied Data evaluation was based upon the 1sobologram analyzis
and the envelope of addiivity using the line of multiphcity which compares the
survival fractions of combination treatments with those of single drug treatments

Cell Cycle Analygis
The cell cycle profile of cells treated with compounds of formulae I and Ia was

momntored by flow cytometry Brefly A2780 ovanan carcinoma cells were seeded at
a density of 2 x 10° per well m standard 6 well culture plates and permitted to grow
for 17 hours Cells were then exposed to compounds of formulae I and Ia at varying
conceatrations for 2 to 24 hours Following exposure, cell populations were
harvested, stained with propidium 10dide to determme DNA content and also stamned
with the appropnate immunological reagent for protein bromarkers of mitosis and
apoptosis including, for example, anti-phospho-ThreonineProhine, anti-M Phase
Phospoprotein 2 (MMP2), and anti-p85 PARP The compounds of formulae I and 1A
exhibited activity in the cell cycle profile analysis assay, producing sigmficant
mcreases 1 mitotic and apoptotic fractions of the cell population

Immunocytochemsiry Assays

A2780 ovanan carcinoma cells or PTK2 kangaroo rat kudney epitheilal cells
were plated at a density of 200 to 2000 celis per well 1n 4 chamber glass slides and
allowed to attach overmight Cells were then treated with compounds of formula I and
II, separetely at concentrations of 100 nM to 50 uM for 4 to 30 hours fixed and
permeabylized for subsequent stasming  Stain reagents included for example,
propidium 10dide, DAPI, rhodamune phalloidin anti-ctubulin ant-ftubulin, anti-

ytubulin, and the appropnate fluorescent-tagged secondary antibodies Cells were

29




WO 02079169 PCT/USO

10

15

1maged by fluorescent and confocal flnorescent microscropy The compounds of \q
formulae I and IA nhibated bipolar spindie formation and induced a monoastral array
of microtubules

Further subject matter of the mvention also includes pharmaceunticals for use
as described above mcluding controllmg cancer, inflammation and arthnitis which
contain at least one compound of formmla I or IA as defined above or at least one of
its pharmacologically acceptable acid addition salts and the use of a compound of the
formula I or JA as defined above for the preparation of a pharmaceutical having
activity against prohferative diseases as descnbed previously including against
cancer 1nflammation and/or arthritis

The followmg examples and preparations describe the manner and process of
making and using the mnvention and are illustrative rather than homting It should be
understood that there may be other embodiments which fall within the spint and scope of
the mvention as defined by the claims appended hereto

Example 1
5-Cyano-3,6-dihydro-4 methyl-6-(3 nitrophenyl)-2-thioxo-1-(2H)-
pynoudinecarboxylic acid, 1-ethyl ester
A. Step 1
A mixture of 6 42 g of acetoacetarmde, 8 0 g of 3-mitrobenzaldehyde, 0 61 m! of
acetic acad, and 0 21 ml of pipenrdine 1n 30 ml of toluene was heated to reflux A
Dean Stark trap was used to azeotrope the water produced. After refluxed for 2 b, the
reachon mixture was cooled to room temperature, with a lot of solid appeared 1t was
treated with a solution of 300 ml of EtOAc and 25 ml MeOH, the sohd was then
filtered off rinsed with 15 ml of EtOAc twice to give 3 1 g of desired product 1n 25%
yeld

B Step2

A muxture 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
was heated at 85 °C for 15 h then cooled to room temperature The resulting reaction
muxture was punfied by preparative HPLC using a (YMC S5 ODS 20 X 100 mm)

30



WO 02079169 PCT/US02/09494

10

15

25

30

column, the desired fraction was concentrated to dryness Saturated NaHCO; (50 ml )
was added and extracted with BtOAc (3 x 50 ml), combined RtOAc extracts were
washed with 30 ml of brine, dned with MgSOy, filtered and concentrated under
vacunm to give 126 1 mg desired product in 36% yield

C Step3

A mixture of the compound of Example 1, Step 2 ( 86 5 mg) and Burgess reagent
(150 mg ) 1 7 0 ml of anhydrous THF was stirred at room temperature for 1 h
concentrated under vacuum, then punified by preparative HPLC using a YMC S5 (
ODS 20 X 100 mm) column to give 80 8 mg of desired product m 87% yield

D Stepd

To a solution of the compound of Example 1, Step 3 ( 60 mg ) and pyndine (0 1 ml )
m 0 6 ml of CHxCly, 17 pl of ethylchloroformate was added, after strnng for 25 b,
another 22 il of ethylchloroformate was added, the reaction mixture was sturred for 2
b, then 0 3 ml of tnfluoroacetic acid was added, the resuling mixture was sturred for
another 1 h, and concentrated under vacoum, diluted with DMF MeOH and a hittle
CH(Cl; filtered, then punified by preparative HPLC usmg e (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
=2 85 mun (YMC 85 ODS column 4 6 x 50 mm, 10-90% aqueous methanol over 4
munutes contaimng 0 2% phosphoric acid, 4ml/mm, momtonng at 220 om )

Example 2
5-Cyano-3,6-dihydro-4-methyl-6-(3 nitrophenyl) 2-0x0-1-(2H)-
pyrumdmecarboxylic acid, 1-ethyl ester
A Stepl @
10 92 g of NaHCO; was added portionwase to a solution of 7 83 g of the compound of
Example 1 Step 1 and 7 48g of o-methylisourea hydrogen sulfate 1n DMF (100 ml),
there was gas evolved The reaction muxture was stired for 2 h  then heated at 65°C
overmght, cooled to room temperature, diluted with 800 ml of EtOAc washed wath
water (2 x 100 ml) and bnne (1 x 100 ml) The orgamc layer was dried MgSO,,
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filtered and concentrated under vacuum. The resulting residue was tmturated 1o ﬁ)
EtOAc- CHzCl; hexane to give 5 48 g of desired product as solid (56%)

B Step2

A muxture of the compound of Example 2, Step 1 ( 209 mg ) and Burgess reagent (
274.5 mg ) m CHxCl, (5 ml ) and THF ( 10 ml ) was stured overmight. The reaction
muxture was concenirated upder vacuum, diluted with 150 mi of BtOAc then washed
with saturated NaHCO; (2 x 30 m)) and brmne (1 x 30 ml), dned with MgSO,,
concentrated under vacuoum. The resulting residue was punfied sihica gel
chromatography to give 136 mg ( 69 4%) of desiwred product.

C Step3

1 23 ml of pyndine was added to a solution of 2 075 g of the compound of Example 2
Step 2 1 CH;Cl (30 ml) under argon at 0 °C, then 0 87 ml of ethyl chloroformate
was added slowly The reaction mixture was warmed to room temperature and strred
for 3 h, duluted with a mixture of saturated of NaHCO;3 (50 ml) and brine (50 mi)
extracted with EtOAc three times the combined layers were- washed with brine and
dried with MgSO,, filtered and concentrated under vacuum, punified by silica gel
chromatography to give 2 57 g ( 98% ) of desired product.

D Step4
2 5 ml of TFA was added to a solution of 1 44 g of the compound of Example 2, Step
3 1 CHyCN (25 m! ) and H;O (2 5ml ) the reaction muxture was stirred for2h  alot
of white solid appeared The solid was filtered off nnsed with CH;CN (3 x20ml)
and hexane (2 x20 ml) dned in air to give 860 mg ( 62 2% ) desired product The
filtrate was concentrated under vacuum, the solid was recrystallized :n CH;CN to give
another 320 mg (23 2% ) of product. MS (M H)* =329 HPLC RT = 2 53 mun (YMC
S5 ODS column 4 6 x 50 mm 10-90% aqueous methanol over 4 minutes contaiming
2% phosphonc acid, 4mi/min monitoring at 220 nm )
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Example 3
5-Cyano-3,6-dihydro-4-methyl-6-(3-nitrophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl amide.

A Stepl

To a solution of the compound of Example 2, Step 2 (100 mg; 0 37 mmol) and
pyridine (0 74 mmol 18 pL) 1n dichloroethane (40 mL) was added 4-mitrophenyl
chloroformate (81 mg; 0 40 mmol) and the resulting solution was stirred at room
temperature for 1 5 hours The reaction mixture was diluted with samrated NaHCOj3
(30 mL) extracted with ethyl acetate (3 x 50 mL), dned (MgSO,) and concentrated 1n
vacuo to afford a white foam. Punficaton by chromatography (5102 20%
EtOAc/hexane) afforded the desired compound as a colorless foam (99 mg- 62%)

B Step2

To a solution of the compound of Example 3, Step 1 (12 mg, 27 pmol) m THF (0 1
mL) was added 2M ethylamine 1n THF solution (15 pL, 30 mmol) 1n one portion at
room temperature and the resulting yellow solution was stured 30 minutes Dilution
of the reaction mixture with methanol (1 8 mL) afforded a yellow solid which was
collected by suction filtrabon and punfied by preparahive HPLC to afford the ttle
compound as a white solid (20 mg 22%)

In contrast to the method of Example 2 above, m this case the 2-methoxy group
hydrolyzed durning 150lation and punfication to afford the dthydropyrimidinone ring
without the need for treatment with TFA (Example 2, Step 4)

Example 4
5-Cyano-3,6-dihydro-4 methyl-6-(3-nitrophenyl)-2-oxo-1-(1-oxobuty)-(2H)-
pyrimidme
A Stepl
23 7 |l of butyryl chloride was added to a solution of 52 mg of the compound of
Example 2 Step 2 and 0 15 ml of pyridine 1n 0 6 ml of anhydrous CH2Cly, the
reaction mixture was stured for 1h then 24 ul of butyryl chloride was added, the
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reaction was stured for 1 5 h, punfied by preparative HPLC using a YMC S5 (ODS 0\
20 x 100 mm ) cohumn to give 30 mg desired product.

B Step2

A solation of 30 mg of the compound of Example 4, Step 1 02 ml of H;0 and 0 2 m]
of TFA 1n 1 2 ml CH3;CN was stirred for 1 5 h, 1t was added another 0 1 ml of TFA
and stirred for another 2.5 h. The reaction mixture was concentrated under vacuum,
and purified by preparahve HPLC using a YMC 85 (ODS 20 x 100 mm ) column to
give 11 8 mg desired product. MS (M-H)* =327 HPLC RT =3 06 mm (YMC S5
ODS column 4 6 x 50 mm 10-90% aqueous methanol over 4 minutes containing

0 2% phosphonc acid, 4ml/min, momtorng at 220 nm )

Example §
enantto 5 Cyano-3,6-dihydro-4-methyl-6-(3-nitrophenyl)-2-oxo 1 (2H)-
pyrimidinecarboxyhc acid, 1-ethyl ester (enantiomer A)
53 mg of the compound of Example 2 Step 4 was dissolved m absolute EtOH
preparative chiral separation was camied out using a Churalcel OD-H 85 (4 6 x 250
mm ) column 20 mg of enantiomer A and 27 mg of enanttomer B were obtained. MS
(M-H)* =329 HPLC-Chiral RT = 10 44 min (Churaicel OD-H S35 column 4 6 x250
mm, 109% MeOH / 10% EtOH /Heptane, 1 0 ml /m:n monitoring at 220 nm, 94 7%
ee)

Example 6
enantio 5-Cyano 3,6-dihydro-4-methyl-6-(3-nitrophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylc aad, 1-ethyl ester (enantiomer B)
MS (M-H)* =329 HPLC-Chural RT = 12 92 mun (Chzralcel OD-H, S5 column 4 6
x250 mm 10% MeOH / 10% EtOH /Heptane 10 ml /mun momitoning at 220 nm,
99 64% ee)

Example 7
5-Cyano 3,6-dihydro-4 methyl-6-(3-aminophenyl) 2-oxo-1 (2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
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A solution of 12 mg of the compound of Example 1, Step 4 n ethanol was treated
with 100 mg of in (I) chlonde and heated to reflux under argon for 90 mn., the
reaction was cooled down and quenched with saturated NaHCOj; solution and
extracted with EtOAc (3 x 50 ml ) The combined organic layer was washed with
H20, dried with Na,SO, and concentrated under vacuum. It was tritorated with
hexane and ether to give 8 mg of crude product, which was further punfied by
preparative HPLC to afford 3 mg of desired product as TFA salt. MS (M+H)" = 301
HPLC RT =1 685 min (YMC S5 ODS column 4 6 x 50 mm, 10-90% agqueous
methanol over 4 minutes contaxning 0 1% of TFA, 4ml/min, monitonng at 220 nm )

Example 8
5-Cyano-3,6-dihydro-4-methyl-6-(3-(N,N-dimethylaminophenyl) 2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
A solution of 12 mg of the compound of Example 7 mn CH3CN (1 ml) was added
paraformaldehyde (40 mg ) sodium cyancborohydride ( 30 mg ) followed by 2 drops
of acetic acad The reachon mixture was stured at room temperature for 2 b, then
quenched with saturated NaHCOj3 solution and extracted with EtOAc three tmes The
combined organic layer was washed with brme, dned with Na;SO, and concentrated
under vacuum. The resulting residue was punified by preparative HPLC to yield 3 2
mg of desired product as TFA salt. MS (M+H)* =329 HPLC RT =1 76 mun (YMC
S5 ODS column 4 6 x 50 mm, 10-90% aqueous methanol over 4 minutes containng
0 1% of TFA, 4ml/min monitoring at 220 nm )

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

Example 9
5-Cyano-3,6-dithydro-4 methyl-6-(3-tnfinoromethylphenyl) 2-oxo-1 (2H)-
pyrimidinecarboxylic acid, 1 ethyl ester
HPLC-HI 100% at 2 84 mun (YMC S5 ODS column 4 6 x 50 mm, 10 - 50% aqueous
methanol over 4 minutes contamnmng 0 1% of TFA 4 ml/min, monitonng at 220 nm)
MS M+H}' =354
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Example 10
5-Cyano-3,6-dihydro-4-methyl-6-(2,3-dichlorophenyl)-2-0x0-1-(2H)-
pyrimidinecarboxylic acid, 1 ethyl ester
HPLC-HI 100% at 3 2 nun (YMC S5 ODS column 4 6 x 50 mm, 10 - 90% aqueous
methanol over 4 minutes contaping 0 1% of TFA , 4 ml/min, momtoring at 220 nm)
MS [M-H] =352

Example 11
5-Cyano-3,6-dihydro-4-methyl-6-(3-methoxyphenyl)-2-0x0-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
HPLC-HI 100% at 2 42 mun (YMC S5 ODS column 4 6 x 50 mm, 10 - 90% aqueous
methanol over 4 minutes containing 0 1% of TFA 4 ml/mun, momtonng at 220 nm)
MS [M+H]' =316

Example 12
5-Cyano-3,6-dihydro-4 methyl-6-(3,5-dichlorophenyl) 2-ox0-1-(2H)-
pynmidinecarboxylic acid, 1-ethyl ester
HPLC-HI 87% at 3 26 mm (YMC S5 ODS column 4 6 x 50 mm, 10 - 90% aqueous
methano] over 4 minutes contaiming 0 1% of TFA 4 ml/Aimn momtonng at 220 nm)
MS [M-HJ =352

Example 13
5-Cyano-3,6-dihydro-4 methyl-6-(3,4-dichlorophenyl)-2-oxo-1-2H)-
pyrimidinecarboxyhe acid, 1-ethyl ester
HPLC-HI 100% at 3 197 mun (YMC S5 ODS column 4 6 x 50 mm 10 - 90% agueous
methanol over 4 nunutes contamning 0 1% of TFA , 4 ml/mun, monitoring at 220 nm)

MS (M H] =352

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

pyrmidinecarboxylic acid, 1-ethyl ester

w
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HPLC-HI 93% at 2 32 mun (YMC S5 ODS colunmm 4 6 x 50 mm, 10 - 90% aqueous
methanol over 4 mumtes containing 0 19% of TFA 4 ml/min momitoning at 220 nm)
MS [M+H]' =311

Example 15
5-Cyano-3,6-dihydro-4-methyl-6-(4-methoxyphenyl) 2-0x0-1 (2H)
pyrmidinecarboxylic acid, 1-ethyl ester
HPLC-HI 100% at 2 55 mn (YMC S5 ODS column 4 6 x 50 mm, 10 - 90% aqueous
methanol over 4 munutes contamning 0 1% of TFA 4 ml/min, momtonng at 220 nm)
MS [M+H]* =316

Example 16
5-Cyano-3,6-dihydro-4-methyl-6-(4 methylphenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
A Stepl
A cloudy solution of 3-aminocrotononitrile (41 g, 0 5 mol ) 1n Et;0 (500 ml ) was
added dropwise to the 15% HCI solution (115 ml) at 0°C over 30 min with vigorous
stumng, and the reaction mixture was stured at 0°C for 15 min The aqueous solution
was then sepamated, extracted with EtO (2 x 125 ml ) the combined orgamic phases
dried with NaySO4 Toethyl orthoformate ( 83 ml ) 1 a 500 ml three-neck flask
equipped with addition funnel and distillation set was stirred 10 60°C-65°C o1l bath,
the above ether solution was added dropwase such that the rate of addibion was equal
to the rate of distillation An additional 83 ml of tnethyl orthoformate was added to
the reaction when the addition of the ether solution was half complete, the o1l bath
temperature was slowly raised to 100°C and the reaction nuxture was then sturred for
5h Dustillation gave 26 6 g (38%) of desired red sohd product at 150-155°C/ 2mm

Hg

B Step2

To a muxture of O-methylisourea sulfate (9 9 g 80 mmol) the compound of Example
16 Step 1 (74 g, 53 mmol ) and ethanol ( 90 ml ) was added Et;N ( 11 ml, 80 mmol)
The mixture was strred at room temperature for 15 min then stured at 66°C for 3 b
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and concentrated to remove EtOH. EtOAc(BOml)nnde(SOml)weteadded.thev
aqueous layer were separated and extracted with BtOAc (2 x 80 ml ), the combined
organic layer were dnied with NapSO4, concenirated to give brown solid, which was
dissolved 1n EtOAc filtered through a silica gel pad, washed with EtOAc/heptane (

1/1) to remove dark color, and the combimed filtrate was concentrated. The solid thus
obtained was recrystallized in heptane / EtOAc to give yellow crystal 5 18 g n 65%

yield.

C Step3

A solution of p-tolylmagnesium bromude 1n ether ( 1M, 1 ml, 1 mmol ) was added
dropwise to a solution of the compound of Example 16 Step 2 (75 mg, 0 5 mmol ) mn
THF (2 ml ) at 0°C under argon The reaction mixture was stirred at the temperature
for 1 5 h, another 3 ml of Gngnard reagent was added at -78°C, the reaction was
slowly warmed to room temperature and stured for 2 min Saturated NH,Cl (5 ml )
and Hz0 ( 5 ml ) were added, the mixture was extracted with BtOAc (2x 15 ml ) the
combmed organic layer was dned, concentrated and chromatographed on silica gel to
give 45 6 mg of deaired product 1n 91% yield

D Step 4

To a solution of the compound of Example 16 Step 3 (109 mg 0 45 mmol) was
added pyndine (0 2 ml 2 5 mmol) 1n dry CH2Cla (5 ml) followed by ethyl
chloroformate (0 1 ml 1 05 mmol) and the resulting reachon mixture was stirred at
room temperature overmght. MeOH was added, the resulting mixture was stirred for
15 mun, concentrated, and chromatographed on silica gel column to give 100 mg
desired product as colorless ol (71% )

E Step5

A muxture of the compound of Example 15 Step 4 (100 mg 032 mmol) HoO (07
ml) CH3CN (0 5 ml) and TFA (7 ml) was stirred at room temperature for2h The
solution was then concentrated to remove CH;CN saturated NaHCO; was added to
make the mixture basic the white solid precipitate was filtered washed with H;O and
dned to give the desired product (64 mg) The crude product was dned and
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recrystallized from EtOH / H;O to give another 20 mg desired product as whate sohd
MS (M+H)" =300 HPLC RT = 3.40 mun (YMC S5 ODS column 4 6 x 50 mm, 10-

90% aqueons methanol over 4 minutes contamng 0 2% phosphoric acid, 4 wl/mun,

monitonng at 220 nm)

Example 17
5-Cyano-3,6-dihydro-4-methyl-6-cyclohexyl-2-0x0-1-(2H)-pyrimidinecarboxylic
acid, 1-ethy] ester
To a solution of the compound of Example 16, Step 2 (30 mg 0 2 mmol) in THF (1 2
ml) was added cyclohexylmagnesium chlonde (2 M 1n ether, 1 0 ml 2 mmol) at -
44°Cunder argon the reaction was slowly warmed to room temperature, and stured
for 10 mn Saturated NH,Cl was added, the resulting muxture was extracted several
times with EtOAc tbe combined organic layer dned, filtered through a silica gel pad,
and concentrated to give yellow ol The o1l was dissolved 1n CHoCla (2 ml) then
pyndine (80 i 0 9 mmol) and ethyl chloroformate (50 pl, 0 5 mmol) were added, the
mixture was stirred at room temperature for 30 min, stired for another 10 mun after
whuch HaO (25 pl ) and EtOAc were added, and the mixture dned over Na;SO4
filtered through a silica gel pad, and concentrated to give yellow o1l The il was
dissolved 1n CH3CN (2 ml) H>O (0 3 ml ) and TFA (0 2 ml) were added, and tiv.
muxture stirred at room temperature for 2k Saturated NaHCOj3 solution and BtOAc
were added, the aqueous layer was separated and extracted with BtOAc, 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 mm (YMC S5 ODS column 4 6 x 50 mm, 10-90% aqueous
methanol over 4 mnutes contamning 0 2% phosphonc acid 4 ml/min monitonng at
220 nm)

Example 18
5-Cyano 3,6-dihydro-4-methyl-6-phenyl-2-0xo-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
(2 mi) was added phenylmagnesivm brormude (2 M mn THF 2 ml 4 mmol) dropwise at
-78°C under argon After addition the reaction was slowly warmed to room
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temperature and stirred for about 10 mun, untl starting material disappeared 7A
Saturated NHC] solution and H20 were added, the mixtnre was extracted with
EBtOAc for two times and the combined organic layer was dned over NazSO,,
concentrated and chromatographed on silica gel to give sohid intermediate ‘The sohd
was dissolved 1n CHxCl; (5 ml) pyndme (0 15 ml, 1 8 mmol) and ethyl chloroformate
(0 1 ml, 1 mmol) were added, and the reaction mixture was stured at room
temperature for 0 5h The reaction was quenched with 50 pl of H2O diluted wath 5
ml of BtOAc the resnlting mixture was dnied over NazSO, filtered through silica gel
column to give the intermediate as an 01l The o1l was dissolved 1n CH3;CN (5 ml)

H,0 (0 5 ml) and TFA (0 4 mi) were added, the reaction mixture stirred forl 5 h, and
concentrated in vacuo Saturated NaHCO; solutron was added to neutralize the
muxture, and the precipitate was then filtered and air dned. Recrystallization m EtOAc
/ heptane to give 70 mg solid product m 66% yreld MS (M+H)* =286 HPLCRT =
128 min (Phenom-Pnme S5 C18 4 6 x 30 mm, 10-90 % aqueous methanol over 2
minutes contaimng O 1 % TFA, 5 mi/mn, montonng at 220 nm)

Examples 19 through 24 were prepared using the method of Example 18 with the
substitution of an appropnate arylmagnesmumhahide.

Exampie 19
5-Cyano 3,6-dhhydro-4-methyl-6-(2-methylphenyl)-2-0x0-1<(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
MS (M+H)* =300 HPLCRT =1 41 mn (Phenom-Prime S5 C18 4 6 x 30 m, 10-
90 % agueous methanol over 2 minutes contarning O 1 % TFA, 5 ml/oun monitoring
at 220 nm)

Example 20
5-Cyano-3,6-dihydro-4 methyl-6 (3-chlorophenyl)-2-oxo 1 (2H)-
pyrumidinecarboxyhe acid, 1-ethyl ester
MS M+H)* =320 HPLCRT =143 mmr (Phenom-Pnime S5 C18 4 6 x 30 mm, 10-
90 % aqueous methanol over 2 munutes contamnng O 1 % TFA 5 ml/min, monitoring
at 220 nm)
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Example 21
5-Cyano-3,6-dihydro-4-methyl-6-(3-fluorophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxyhc acid, 1-ethyl ester
MS (M+H)* =304 HPLCRT =129 mm (Pbenom-Prime S5 C18 4 6 x 30 mm, 10-
90 % aqueous methanol over 2 minutes contaming 0 1 % TFA, 5 ml/min, momtonng
at 220 nm)

Example 22
5-Cyano-3,6-dihydro-4-methyl-6-(4-chlorophenyl)-2-0x0-1 (2H)-
pyrmidinecarboxylic acid, 1-ethyl ester
MS (M+H)* =320 HPLCRT =1 44 mmn (Phenom-Pnme S5 C18 4 6 x 30 mm, 10-
90 % agueous methanol over 2 minutes contaiming 0 1 % TFA, 5 ml/mn, monitonng
at 220 nm)

Example 23
5-Cyano-3,6-dihydro-4 methyl-6 (4-fiuorophenyl)-2-oxo-1 (2H)-
pyrnmidinecarboxylic acid, 1-ethyl ester
MS (M+H)" = 304 HPLC RT = 3 21 mm (YMC S5 ODS column 4 6 x 50 mm, 10-
90% aqueous methanol over 4 minutes containing 0 2% phosphonce acid, 4 ml/min
monitoning at 220 nm)

Example 24
5-Cyano-3,6-dihydro-4 methyl-6-(2-fluorophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
MS (M+H)" =304 HPLC RT =3 05 mun (YMC S5 ODS column 4 6 x 50 mm, 10-
90% aqueous methanol over 4 minutes containmg 0 2% phosphonc acid, 4 ml/mn,
monutoring at 220 nm)
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Example 25
6-(3,5-Bis-trifluoromethylphenyl)-5-cyano-4 methyl-2-o0xo-3,6-dlhydro-2H-
pyrinndine-1-carboxyhc acd ethyl ester

A Stepl
4-(3,5-Bis-trifluoromethylphenyl)-6-methyl-2-0x0-1,2,3,4-tetrahydropyrnmdine-
5-carboxylic acid amide. A mixture of 3 5-bis(nfluoromethyl)benzaldehyde (2 42
g, 10 0 mmol) acetoacetamide (1 01 g, 10 0 mmol), urea (0 90 g, 15 0 mmol) copper
chlonde (01 g 1 0 mmol) boron tnfluonde etherate (0 09 mL) AcOH (0 04 mL),
and THF (20 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
dnied to gave the title compound as an off-white sold(1 33 g, 36%)

B Step2

4-(3,5-Bls trifluoromethylphenyl)-6-methyl 2-0x0-1,2,3,4-tetrabydro-pyrimudine-
S-carbonitrile. To a mixture of componnd from Step 1 (1 10 g, 3 0 mmol) and
pynidine (12 mL) at 0 °C was added tnfluoroacetic anhydnde (1 3 mL, 9 0 mmol)
slowly over 10 mmn The reaction nuxture became a clear brown solution and was
stirred for 18 h, then poured into water The resulting off-white precipitates were
collected by vacuum filtrahon washed wath water and air dned to give the title
compound as a hght brown sohd (1 06 g, 100%)

C Step3

6-(3,5-Bis-trifluoromethylphenyl)-5-cyano-4 methyl 2-oxo-3,6-dihydro-2H-
pynimdine-1-carboxylic acid ethyl ester To a solution of compound from Step 2
(600 mg 0 17 mmol) in THF (2 mL) chilled to 78 °C was added LDA (0 15 mL,0 30
mmol 2 0 M i hexanes) The resulting muxture was stured at -78 °C for 15 mun,
warmed to -25 °C for 15 mun recooled to -78 °C and ethyl chloroformate (20 OL,

0 20 mmol) was added via a synnge The reaction mixture was stirred at -78 °C for
15 mun gradually warmed to room temperature and strred for 1 h quenched with
MeOH and concentrated 1n vacuo The residue was punified by preparative HPLC
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(methanol/water), product frachons were combined and concentrated m vacuno to
afford the title compound as an off-white solid (28 4 mg, 40%)

"H-NMR (DMSO-ds 400 MHz) §1064(s 1 H) 819(s 1H) 793(s,2H) 615(s,
1H),417(m 2H),210(s,3H) 117(t,3H,J=70Hz) LC/MS (ES+) 444
(M+Na)*

Example 26
6-Butyl-5-cyano-4-methyl-2-gxo 3,6-dihydro-2H-pyrimidine-1-carboxylic acad
ethyl ester
A Stepl
4-Hexyl-6 methyl-2-oxo 1,2,3,4-tetrahydropyrimidine-S-carbonitxile.
Polyphosphate ester (1 15 g, 3 89 mmol, 0 30 eq) was added to a sealed tube
contaimng a solutton of urea (1 17 g 19 4 mmol) valeraldehyde (1 38 ml 12 9 mmol)
and acetoacetamde (1 31 g 12 9 mmol) in THE (15 mL) under argon and heated at
75°C for three hours The reachon muxture was cooled to Toom 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 chioroform (3X100 mL)) The combined organic layers were dned
(Na;SO,) filtered and concentrated under vacuum to give the title compound (0 940
£ 97%) HRMS 192 1143 (M-H) The product was used in the next step wathout
further punification

B Step?2
6-Butyl-5 cyano-4-methyl-2-0x0-3,6-dihydro 2H-pyrimidine-1-carboxyhc acad
ethyl ester LDA (0585 mlL, 1 17 mmol 2 O M 1n hexane) was added dropwase to a
solution of compound from Step 1 (0 150 g, 0 777 mmol) in THF (5mlL) at --78°C
The reaction mixture was stured at -78°C for twenty minutes and ethyl chloroformate
(0111 mL, 1 17 mmol) was added 1n one porion 'The reaction muixture was allowed
to warm to room temperature and was stirred for sixteen hours The reactron mixture
was quenched with saturated ammonjum chionde (35 ml) and the solution was
extracted with chloroform (3X100 ml) The combined organic layers were dried
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(Na,SO,) filtered and concentrated under vacuum. 'Iheremduewaspunﬁedbyﬂash’&
chromatography (eluting 2/1 ethy! acetate/hexanes) to afford the title compound

(0 110 g, 53%) as a sohd.

1H-NMR (DMSO-ds, 400 MHz) 5086 (t, 3 H,J=679), 1 21-1 33 (m, 7H) 1 54-

1 65 (m, 2H) 204 (s 3H), 4 17-4 23 (m, 2H), 4 68 (t, 1H, ] =6 42) 1033 (s 1H)

MS 264 (M-H)- HRMS 266 1506 (M+H)*

Example 27
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-dthydro-2H pyrimidine 1
carboxylic acid methylamide

A. Step 1
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid 4-nitrophenyl ester To a suspension of 6-Methyl-4-(3-mitro-
phenyl)-2-oxo-1,2,3,4-tetrahydro-pynmidime-5-carbonitrile (0 43 g 1 7 mmol
prepared by the method described 1n Bxample 26, Step 1, m 77 % yield) in THF (15
mlL) at -78 °C was added LDA (1 25 mL, 2 5 mmol, 2 0 M in hexanes) The resuling
muxture was stirred at -78 °C for 15 mm warmed to -25 °C for 15 min recooled to -
78 °C and 4-mtrophenyl chloroformate (0 50 g, 2 5 mmol) was added in one portion
The reaction mixture was stured at -78 °C for 15 mun, gradually warmed to room
temperature, quenched with water and extracted with ethyl acetate The orgamc
extract was washed with bnine, dried (MgSO;) and concentrated in vacuo The
residue was punfied by flash column chromatography on silica gel using 50% to 70%
ethyl acetate-hexane as eluant to give the title compound as a hight yellow solid (D 38
g 53%)

B Step2
5-Cyano-4-methyl-6-(3-mitrophenyl)-2-ox0-3,6-dihydro-2H-pyrimidine-1
carboxylhc aad methylamide To a solution of compound from Step 1 (12 5 mg

0 03 mmol) in THF (1 mL) was added methylamne (4 1 uL,, 0 033 mmo! 8 Min
EtOH) The reaction mixture was sturred for 2 h and concentrated 1n vacuo The
residue was purnified by preparative HPLC (methanol/water) Product frachions were

\
-~



WO 02/079169 PCT/US02/094%4

10

15

30

combined, concentrated in vacuo and lyophilized to give the title compound as a
colorless solid (8 2 mg, 87%)

'H-NMR (MeOH-dq, 400 MHz) 5822 (m, 1H) 817(t, 1H,J=18Hz) 776 (m, 1
H) 765(, 1 H,J=79Hz) 630(s 1H),282(s 3H) 218(s,3H) LC/MS (BS+)
338 (M+Na)*

Example 28
5 Cyano-4-methyl-2-0x0-6-phenyl-3,6-dihydro-2H-pyrimidine-1-carboxylic acid
ethylamide. To a soluhon ~-Methyl-2-oxo-4-phenyl-1 2,3,4-tetrehydropynmidine-5-
carbomtnle (100 mg 047 mmole, obtamned 1n 65 % y1eld by the procedure descnibed
1 BExample 26 Step 1) 1n 4 mL of tetrahydrofuran under argon at room temperature
was added o1l free sodum hydnde (17 mg, 0 70 mmole) After sarnng for ten
munutes ethyl 1socyanate (50 mg, 0 70 mmole) was added. The reaction nuxture was
diluted with ethyl acetate and washed with dilute citnic acid, water and saturated
brine. The dned (anhydrous magnesium sulfate) orgamc extract was conceatrated in
wacuo and the product punfied by flash chromatography on silica gel, eluting with
ethyl acetate/hexanes (3 2) to give 100 mg (75 %) of ttle compound as a white sold
'H-NMR (DMSO-ds 400 MHz) 51051 (brs 1 H) 8 79 (t, ] =5 4 Hz, 1 H), 7 22-
748 (m,5H) 609(s 1 H),310-325(m,2H),208(s,3H) 103 (t,J=72Hz,3
H) LC/MS (ES+) 285 (M+H)*

Example 29
5 Cyano-6-(3,5-dichlorophenyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrmmdine-1-
carboxylic acid 2-methoxy-ethyl ester
Using 3,5-dichlorobenzaldehyde and following the procedure described mn Example 2
the title compound was obtained 1n 3 % overall yield
'H-NMR (DMSO-ds 500 MHz) 851059 (s 1 H) 766(t, 1 H,J=1 6Hz), 731 (d, 2
HJ=16Hz) 590(s 1 H) 426(m 2H) 354(m,2H) 325(s 3H) 211 (5,3 H)
LC/MS (ES+) 384 M+H)*
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Example 30
5 Cyano-4-methyl-2-0x0-6-(3-trifluoromethylphenyl)-3,6-dihydro 2H
pyrimidine-1-carboxylic acld ethylamide
Using 3-tnfluoromethylbenzaldehyde and followng a modification of the procedure
descnbed 1 Example 2, the title compound was obtained 1n 3 % overall yield
'HNMR (CDC14 400 MHz) 56868 (s 1 H), 760 (m 2H) 753 (m,2 H), 637 (s
1H)330(m,2H) 208(s,3H),117(,3H,J=70Hz) LC/MS (BS+) 353
M+ 375 (M+Na)*

Example 31
5 Cyano-6-(3,5-dichlorophenyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 3 S-dichlorobenzaldehyde and following a modification of the procedure
described 1n Example 2, the title compound was obtained 1 5 % overall yield
'H-NMR (DMSO-ds 400 MHz) 85 1056(s 1 H) 876(t, 1H,J=53Hz) 763 (t, 1
HJ=18Hz) 727(d,2H J=18Hz) 610(s,1H),316(m,2H),209(s 3H)
103(t,3H,J=70Hz) LC/MS (ES+) 353 M+H)* 375 (M+Na)*

Example 32
3 Butyryl-4-(3,5-dichlorophenyl)-6-methyl-2-0x0-1,2,3,4-tetrahydropyrimidime-
S-carbomitrile
Using 3 5-dichlorobenzaldehyde and following the procedure described in Example 2
the title compound was obtained 1n 7 % overall yield
'H-NMR (DMSO-dg 500 MHz) 551063 (s,1 H) 763(, 1H J=16Hz) 726(d, 2
HJ=16Hz) 604(s 1H) 295(m,1H) 274(m 1H) 154(m,2H) 211(s 3
H) 086(t,3H J=71Hz)

Example 33
5-Cyano-4-methyl 2-0x0-6-(3 trifluoromethylphenyl) 3,6-dihydro 2H-
pynmdne 1-carboxylic acid (2-dimethylamino-ethyl)-amide
Using 3-tnfluoromethylbenzaldehyde and following the procedure described 1
Example 2, the title compound was obtained in 8 % overall yield
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'H-NMR (MeOH-d,, 400 MHz) 57 64 (m, 1 H) 7 59 (m, 3 H), 6 25 (s, 1 H) 3 43
(m. 1 H),338(m, 1H),2.56(t, 1 H,J=62Hz) 232(s,6H) 215(d,3H,J=09
Hz) LC/MS (ES+) 396 (M+H)*

Example 34
5-Cyano-4-methyl-2-ox0-6-(3-trifluoromethylphenyl)-3,6-dthydro-2H-
pyrimidine-1-carbothioic acid S-ethyl ester
Using 3-tmfluoromethylbenzaldehyde and following a modification of the procedure
descnbed m Example 2, the title compound was obtained m 3 % overall yield.
'H-NMR (CDCl; 400 MHz) 58 21 (s, 1 H), 7 61 (m, 1 H), 7 52 (m, 3 H), 6 24 (s 1
H) 287(m,2H),226(d,3H J=09Hz),126(t,3H,I=75Hz) LC/MS (ES+)
392 (M+Na)*

Example 35
5 Cyano-4-methyl-2-0x0-6-(3-tnfluoromethylphenyl)-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid (2-hydroxy-ethyl)-amide
Using 3-triflocromethylbenzaldehyde and following a modification of the procedure
described 1n Example 2, the title compound was obtammed m 15 % overall yzeld
'H-NMR (MeOH-d,, 400 MHz) 57 63 (m, 1 H), 758 (m,3H) 625(s 1 H) 358
(m,2H) 335(m,2H) 215(s,3H) LC/MS (ES+) 369 (M+H)*

Example 36
4-(3,5-Dichlorophenyl)-6-methyl 2-0x0-3-(thiophene-2-carbonyl)-1,2,3,4-
tetrahydropyrimidine-S-carbonitrile
Using 3 5-dichlorobenzaldehyde and following the procedure described 1n Example 2
the title compound was obtained 1n 5 % overall yield
'H-NMR (DMSO0-d,,, 400 MHz) §1078(s 1H) 796(d 1H J=48Hz) 772(d, 1
HJ=31Hz) 764(t,1H J=18H2) 736(d,2H,J=18H2) 717(m,1 H) 592
(s 1H) 282(s 3H) 218(s 3H) LC/MS (ES+) 415 (M+Na)*
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Intermechiate IX was obtained using 3,5-difluorobenzaldehyde and following the
procedure described m Example 2 The title compound was obtaxned mm 28 % yeld
following the procedure of Example 3

'H-NMR (CDsCl 400 MHz) § 6 77 (m, 2 H), 6 67 (m, 1 H), 621 (s, 1 H) 327 (m, 2
H) 215(s 3H) 112(t 3H, =104 Hz) LC/MS (ES+) 321 (M+H)*

Example 38
5-Cyano-6-(3,5-difluorophenyl)-4 methyl-2-0x0-3,6-dihydro-2H-pyrnnmidine-1-~
carboxylic acid ethyl ester
Using 3,5-difluorobenzaldehyde and following the procedure described m Example 2,
the title compound was obtained mm 36 % yield for the final two steps
'H-NMR (CDxCl, 400 MHz) 5826 (s 1 H) 683 (m,2H) 673 (m, 1 H) 580, 1
H),427 (m,2H) 215(s 3 H), 126 (t, 3H, J = 10 4 Hz) LC/MS (BS+) 322 M+H)"

Example 39
4-(3,5-Difluorophenyl)-6-methyl-2-o0xo0-3-(piperidine-1-carbonyl)-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile
Intermediate IX was obtained using 3,5-difluorobenzaldehyde and following the
procedure descnibed in Example 2 The title compound was obtained m 30 % yield
following the procedure of Example 3
1H-NMR (CD;0D 400 MHz) 5701 (m,3H) 562(s, 1H) 548 (s 1H),3 37 (m, 2
H) 324(m,2H) 214(s 3H), 184 (m 4) 128 (m,4H) LC/MS (ES+) 361
(M+H)*

Example 40
4-(3,5-Difluorophenyl)-6 methyl-2-oxo-3-(pyrrohdine-1-carbonyl) 1,2,34-
tetrahydropyrimidine-5-carbomtrile
Intermediate IX was obtained using 3 5-difluorobenzaldehyde and following the
procedure described m Example 2 The title compound was obtained m 18 % yield

following the procedure of Example 3

43
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"H-NMR (CD;OD, 400 MHz) 5825(s 1H),824(d,1H,J=79Hz),782(, 1 H,J
=79Hz),767(,2H,J=79Hz),577(s 1H) 229-330(m 4H) 216(s 3 H),
177 (m,4) LC/MS (BS+) 355 (M+H)* |

Example 41
5-Cyano-4-methyl-6-naphthalen-1-yl 2-0x0-3,6-dihydro 2H pyrimidine-1-
carboxyhic acld ethy] ester
Using naphthalene-1-carboxaldehyde and following the procedure of Example 25
intermediate XXTV was obtained 1n 44 % y1eld and the title compound was obtained
m 22 % yield
'H-NMR (DMSO-ds 400 MHz) 51057(s 1 H) 840(d 1 H,J=84Hz) 798(d, 1
HJ=79Hz) 794(d, 1 H,J=84Hz),761 (m,2H),7.55(t, 1 H,J=70Hz) 739
(d 1H,J=70Hz),673(s,1 H),404 (m, 2 H),2.05(s,3H),100(t,3H,J=70
Hz) LC/MS (BS+) 336 M+H)"

Example 42

5-Cyano-4-methyl-6 naphthalen-1 yl-2-o0xo0-3,6-dihydro-2H-pyrimidine-1-
carboxyhc acid ethylamide
Using naphthalene-1-carboxaldehyde and following the procedure of Example 25
intermediate XXTV was obtained n 44 % yield The title compound was obtamned mn
1 % weld following the procedure descnbed 1n Example 28

'H-NMR (CDCl; 400 MHz) 5883 (t, 1H,J=53Hz) 843(d, 1 H,J=8 4 Hz)
796(s,1H), 784 (m,2H),761 (m,1H) 752(t, 1H,J=70Hz) 742(t, 1 H,J =
79Hz) 736(d,1H J=62Hz) 714(s 1H),330(m,1H) 321 (m 1H),192(s
3H) 111 (,3H J=75Hz) LC/MS (ES+) 335 (M+H)* 357 (M+Na)"

Example 43
6-(3 Bromophenyl) 5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimudine-1
carboxylic acid ethyl ester
Using 3-bromobenzaldehyde and following the procedure of Example 25
mtermediate XXIV was obtained 1n 25 % yield and the title compound was obtained
m 80 % yield
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H-NMR (CDCl; 400 MHz) 57 48 (m 2 H) 727 (m, 2 H), 587 (s 1 H) 433 (m, 2
H) 222(s,3H) 133(t, 3H,J=70Hz) LC/MS (ES+) 364 (M+H)*

Example 44
6~(3-Bromophenyl)-5-cyano-4-methyl 2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 3-bromobenzaldehyde and following the procedure of Example 25
imtermediate XXTV was obtained m 25 % yield The title compound was obtained in
88 % yield following the procedure descnbed 1n Example 28
H-NMR (CDCl3, 400 MHz) 8865(t, 1H,J=53Hz) 791 (s 1 H),7 84 (m, 1 H),
738(@m,1H) 719(m,2H) 624(s 1H),324(m,2H) 210(s 3H) 110(t 3H,J
=70Hz) LC/MS (BS+) 363 (M+H)*

Example 45
5-Cyano-4-methyl 2-0x0-6-(2-txifluoromethylphenyl)-3,6-dihydro-2H-
pynmidine-1-carboxyhe acid ethyl ester
Using 2-tnfluoromethylbenzaldehyde and following the procedure of Example 25
mtermediate XXTV was obtained m 43 % yield and the title compound was obtained
mn 30 % yield.
'H NMR (DMSO-ds, 400 MHz) § 1058 (s 1H), 777 (m,2H), 758(t, 1 H,J=75
Hz) 751 (d,1H,J=84Hz) 606(d 1H,J=09Hz),406(m,2H) 205(d,3H J
=09Hz) 105(t,3H,J=70Hz) LC/MS (ES+) 354 M+H)" 376 (M+Na)*

Example 46
5-Cyano-4-methyl-2-0x0-6-(2 trifluoromethylphenyl) 3,6-dihydro 2H
pyrimdine-1-carboxylic acld ethylamide
Using 2-tnfluoromethylbenzaldehyde and following the procedure of Example 25,
mtermediate XXTV was obtained 1n 43 % yield The title compound was obtained 1n
26 % yield following the procedure described 1n Example 28
'H-NMR (MeOH-dq 400 MHz) 8907 (s 1H) 769(d 1H,J=79Hz) 764(d 1
HJ=79H2),754(d,1H,}J=79H2),749(t, 1 H,Y=79Hz),648( 1 H),317
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(0,2H),211(s 3H) 106(t,3H J=70Hz) LC/MS (ES+) 353 M+H)* 375
(M+Na)*

Example 47
5-Cyano-6-(3-methoxycarbonylphenyl)-4-methyl-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethyl ester
Usmg methyl 3-formylbenzoate and following the procedure of Example 25
mtermediate XXTV was obtaned 1n 30 % yield and the atle compound was obtained
1z 50 % yield
'H-NMR (MeOH-d,, 400 MHz) &8 02 (m, 2 H), 7 60 (m, 1 H) 7 52 (m, 1 H), 593
(s 1H),428(m,2H) 392( 3H) 218(3 3H) 129(,3H,J=70Hz) LC/MS
(ES+) 344 M+H)* 366 (M+Na)*

Example 48
3-(5-Cyano-3-ethylcarbamoyl-6-methyl 2-ox0-1,2,3 4-tetrahydropyrimidin-4-yl)-
benzoic acid methyl ester
Using methyl 3-formyibenzoate and following the procedure of Example 25,
intermediate XXTV was obtamned in 30 % yield The title compound was obtamned 1n
40 % yield following the procedure described 1n Example 28
'H-NMR (MeOH-d,, 400 MHz) §894 (s 1 H), 789 (m,2H), 748 (d, 1 H,I=79
Hz) 740(t, 1H,J=79Hz) 615(s 1 H), 383 (s,3H),317(m, 2H) 207 (s 3 H),
105(t,3H,J=70Hz) LC/MS (BS+) 343 (M+H)", 365 (M+Na)*

Example 49
6-Butyl-5-cyano-4 methyl 2-oxo 3,6-dihydro-2H-pyrimidine~1-carboxyhlic acid

ethylamide

Using 1-buteraldehyde and following the procedure of Example 26, intermediate
XXIV was obtained n 97 % yield The title compound was obtained 1n 55 % yield
following the procedure described 1n Example 28

1H-NMR (DMSO ds 400 MHz) 38085, 3H,T1=67) 107(t,3H,J=72) 123-
129 (m, 4H) 1 44-1 60 (m, 2H),2.05(s 3H) 317332 (m,2H) 504(t, 1H J=60)
870(t, 1H,J=55),1030(s 1X) MS 263 (M-H)"
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6-(3,5 Bis trifluoromethylphenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-
pyrmmidine-1-carboxylic acid ethylamide
Using 3 5-bis-influoromethlbenzaldehyde and following the procedure of Example
25 mtermediate XXTV was obtamned m 100 % yield. The title compound was
obtamed 1n 50 % y1eld followng the procedure descrzbed 1n Example 28
'H-NMR (CDCls, 400 MBz) 58 68 (t, 1 H, J=53 Hz), 786 (5, 1 H) 777 (5,2 H),
748(s,1H) 646(s 1H),331(m,2H) 224(s,3H) 117(t,3H,)=70Hz)
LC/MS (ES+) 421 M+H)*

Example 51
6-(2,5-Bis-trifluoromethylphenyl)-5-cyano-4 methyl-2-ox0-3,6-dfhydro-2H-
pyrimidine-1-carboxylic acid ethylamide
Using 2,5-bis-tnfluoromethibenzaldehyde and following the procedure of Example
25, ntermediate XXTV was obtamned m 25 % yield. The title compound was obtained
in 38 % y1eld following the procedure descnibed 1n Example 28
'H-NMR (MeOH-dq, 400 MHz) 8794 (d, LH,J=84Hz) 784 (d, 1H,] =8 4 Hz),
775(s 1H) 650(s,1H),317(m,2H),212(d,3H J=09Hz) 1053 H,J=
70Hz) LC/MS (ES+) 421 (M+H)*, 443 (M+Na)"*

Example 52
6-(2,5 Bs-trifluoromethylphenyl)-5-cyano-4-methyl-2-oxo-3,6-dihydro-2H-
pyrimidine-1-carboxyhe acd ethyl ester
Using 2 5-bis-tnfluoromethlbenzaldehyde and following the procedure of Example
25, termediate XXTV was obtained 1n 25 % yield and the title compound was
obtained 1n 55 % yield
'H-NMR (CDCl; 400 MHz) 5843 (s 1 H) 788 (m, 1 H) 776 (m,2H) 625(s 1
H) 423(q 2H J=70Hz) 222(s 3H) 119(,3H I=70Hz) LC/MS (ES+)
422 M+H)*
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Example 53
5-Cyano-6-(3-ethylcarbamoylphenyl)-4-methyl-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide
Starting with the product of Example 48, the title compound was obtained m 57 %
yreld by ester hydrolysis (hthrum hydroxide 1t aqueous methanol) and coupling of the
resulting carboxyhc acid with ethylamine (water soluble carbodumide and
hydroxybenzotriazole 1n acetonitrle)

"H-NMR (MeOH-d,, 400 MHz) 5897 (s 1 H), 768 (d, 1 H, J =18 Hz), 7 65 (m, 1
H),738(m,2H),610(s,1H) 330(m,2H),313(m,2H),205(s,3H) 112(t,3
H,J=70Hz) 101 (, 3H J=70Hz) LC/MS (ES+) 356 (M+H)"

Example 54
5-Cyano-6-(3-cyano-4-fluorophenyl)-4-methyl 2-o0x0-3,6-dihydro-2H- e-
1-carboxylic acid ethylamide
Using 3-cyano-4-fluorobenzaldehyde and following the procedure of Example 25
mtermediate XXTV was obtained m 62 % yield. The title compound was obtained in
51 % yeld following the procedure descnbed m Example 28
'H-NMR (CDCl,, 500 MHz) 88 66 (s 1H) 7 74 (s, 1 H), 7 65 (m, 1 H), 7 57 (m, 1
H)72(,1HJ=82Hz) 632(5,1H) 329(m 2H) 222(s,3H) 116(,3H J
=72Hz) LC/MS (ES+) 328 (M+H)" 350 (M+Na)*

Example 55
5-Cyano-6-(3-cyano-4-fluorophenyl)-4-methyl-2-ox0-3,6-dihydro-2H pyrimidine-
1 carboxylic acid ethyl ester
Using 3-cyano-4-fluorobenzaldehyde and following the procedure of Example 25
intermediate XXIV was obtamed 1n 62 % yield and the title compound was obtained
m 30 % yield
'H-NMR (MeOH-d,, 400 MHz) 57 71 (m,2H) 738(t, 1 H,J=83Hz) 593 (s 1
H) 432(m 2H) 220(d 3H J=09Hz) 132(1,3H J=70Hz) LC/MS (ES+)
329 (M+H)*
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Example 56
5-Cyano-6-(2,2-dimethylpropyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 2,2-dimethylpropionaldehyde and following the procedure of Example 26
mtermediate XXTV was obtamned 1 57 % yield. The title compound was obtained 1n
54 % yield followmg the procedure descnibed mm Example 28
1H-NMR (DMSO-d¢ 400 MHz) 850 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), 1042 (s 1H) MS

277 (M-H)

Example 57
5-Cyano-6-cyclopropyl-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-carboxylic
acid ethy] ester
Using cyclopropanecarboxaldehyde and followang the procedure of Example 26,
mtermediate XXTV was obtained m 83 % yield and the title compound was obtaned
m 36 % yreld
IH-NMR (DMSO-ds 400 MHz) 830 35-0 65 (m, 4H), 1 10-1 21 (m, 1H) 123 (t,
3H J=709Hz) 205 (s 3H), 4 18-4 21 (m, 2 H), 433 (d, 1H, J =8 13 Hz), 10 36 (s,

1H) MS 248 (M-H)"

Example 58
5 Cyano-6-cyclopropyl-4-methyl-2-o0x0-3,6-dihydro 2H pyrimidine-1 carboxylic
acid ethylamide
Using cyclopropanecarboxaldehyde and following the procedure of Example 26
mntermediate XXTV was obtained 1n 83 % y1eld The title compound was obtained 1n
15 % yield following the procedure descnibed 1n Example 28
IH NMR (DMSO ds 400 MHz) 85 0 36-0 51 (m, 4H) 105-1 09 (m, 4H) 206 (s,
3H) 320-323(m 2H) 466(d 1H I=830Hz) 874 (m, 1H) 1036 (s 1H) MS

247 (M-H)- HRMS 247 1195 (M-H)
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Example 59
5-Cyano-6-(2-fluoro-5-trifluoromethyiphenyl)-4 methyl-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylanude
Using 2-fluoro-5-tnfluoromethylbenzaldehyde and following the procedure of
Example 25 itermediate XXIV was obtamned m 41 % yield. The title compound was
obtamed 1 75 % yield following the procedure descnibed :n Example 28
'H-NMR (CDCl; 400 MHz) 5868 (t, 1 H, J=4 8 Hz), 7 60 (m, 2 H) 737 (s 1 H),
722(,1H,J=92Hz) 641(s,1H),330(m, 1 H),324(m, 1H),2.18(d,3H,J=
09Hz) 114(t,3H,T=70Hz) LC/MS (BS+) 371 (M+H)* 393 (M+Na)*

Example 60
5 Cyano-6-(2-fluoro-5-trifluoromethylphenyl)-4 methyl-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethyl ester
Using 2-fluoro-5 tnfluoromethylbenzaldehyde and following the procedure of
Example 25, intermediate XXTV was obtamned in 41 % yield and the title compound
was obtained 1n 38 % yield
'H-NMR (CDCl; 400MHz) 827 (s 1H) 765 (m, 1H),7 58 (m, 1 H),7.25(t 1
H J=92Hz) 603(s 1H),428(m,2H) 220(d,3H,J=09Hz) 129(t 3H J=
70Hz) LC/MS (ES+) 372 (M+H)*, 394 (M+Na)*

Example 61
5 Cyano-6-1sopropyl-4 methyl-2-0xo0-3,6-dihydro-2H-pyrumidine-1-carboxylic
acid ethyl ester
Using cyclopropanecarboxaldehyde and following the procedure of Example 26,
intermediate XXIV was obtained 1 76 % yield and the title compound was obtamned
m 23 % yield C
IH-NMR (DMSO dg, 400 MHz) 55 0 88-0 92 (m, 6H) 123 (t, 3H,T=7 10 Hz)
190-195 (m, 1H) 207 (s 3H), 4 164 22 (m, 2H) 4 51 (d, 1H, J=6 82 Hz) 1037

(s 1H) MS 250 (M-H)-
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Example 62
5 Cyano-4-methyl 6 naphthalen-2-yl-2-0x0-3,6-dihydro-2H pyrimidine-1-
carboxylic acid ethyl ester
Using naphthalene-2-carboxaldehyde and following the procedure of Example 25,
mtermediate XXIV was obtained m 64 % yield and the title compound was obtained
mn 39 % yield
'H-NMR (DMSO-dg, 400 MHz) 51054 (s 1H) 796 (m,3H) 778 (s 1H),7.56
(m,2H) 744(d, 1 H,J=83Hz) 598(s 1H) 418(q,2H,J=70Hz),212(s 3
H) 120(t,3H,J=70Hz) LC/MS (ES+) 336 M+H)*

Example 63

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

Starting with the prodoct of Example 48 the title compound was obtamed 1n 60 %
yreld by ester hydrolysis (ithium hydroxide 1n aqueous methanol) and coupling of the
resulting carboxyhic acid with 2-amunoethanol (water soluble carbodumide and
hydroxybenzotriazole 1n acetonitrile)

'H-NMR (CDCl; 400 MHz) §873(t, 1H,J=53Hz) 803(s 1H) 775(, 1 H.J
=18Hz) 768(m 1H) 751 (d, 1 H,J=75Hz) 739, 1H J=75Hz) 700, 1
H,J=48H2) 629(s,1H) 380(,2H,J=48Hz),359(q 2H,J=48Hz),3 31
(m 1H) 322(m,1H) 2.18(s 3H) 113(t,3H,J=70Hz) LC/MS (ES+) 372
(M+H)", 394 (M+Na)*

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,
mtermediate XXTV was obtaned 1n 17 % yield and the title compound was obtained
n 28 % yield

56
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'H-NMR (400 MHz, CDCl;) 5127 (t,J =7 0 Hz, 3H) 2 12 (d, ] =0 6Hz, 3H) 3 86
(s 3H), 4 25 (m, 2H) 604 (3, 1H) 6 93 (m, 2H), 7 06 (s, 1H) 72 (m, 1H) 7 33 (m,
1H) MS 316 (M+H)*

Example 65
5-Cyano-6-(2-methoxyphenyl)-4-methyl-2-0x0-3,6-dihydro 2H-pyrimidine-1-
carboxylic acid ethylamide:

Using 2-methoxybenzaldehyde and following the procedure of Example 26
intermediate XXTV was obtained 1n 17 % yield Using the procedure of Example 27
the title compound was obtamned 1n 8 % yield.

'H-NMR (400 MHz CDCls) 8113 (t,J=7 0 Hz, 3H) 2 1 (s, 3H) 325 (m, 1H)
333(m, IH) 386(s 3H) 647 (5, 1H),662 (s, 1H) 69(m,2H) 72(dd,JI1=15
Hz J2=76Hz,1H) 73(dt,J1=17Hz,J2=72Hz 1H) 87 (bs, IH) MS 315
M+H)*

Example 66
6-(2-Allyloxyphenyl)-5-cyano-4-methyl-2-0xo0-3,6-dihydro-2H pyrimidine-1-
carboxylic acid ethyl ester
Uaing 2-allyloxybenzaldehyde and following the procedure of Example 26
mtermechate XXTV was obtained 1 33 % yield and the title compound was obtamned
11 43 % yield.

TH-NMR (400 MHz, CDCls) 8126 (t, ] =7 0Hz, 3H), 2 1 (s, 3H) 425 (m, 2H) 46
(m, 2H) 530(d J=104Hz, 1H),536(d,J=160Hz) 60(s, 1H) 61 (m, 1H) 69
(m 3H) 725 (m 2H) MS 342 M+H)"

Example 67
6-(2-AllyloxyphenyD)-5 cyano-4-methyl 2-0x0-3,6-dihydro-2H-pyrimidine 1-
carboxylic acid ethylamude
Using 2-allyloxybenzaldehyde and following the procedure of Example 26
intermediate XXTV was obtained in 33 % yield Using the procedure of Example 27,
the utle compound was obtamned 1n 23 % yield
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'H-NMR (400 MHz, CDCls) 8112 (t, J=7 0Hz 3H),21 (s 3H) 32 (m, 1H)”3 3
(m, 1H), 4 6 (m, 2H), 5 35 (m, 2H) 6 1 (m, 1H) 6 38 (s, 1H) 6 50 (s 1H), 69 (m,
2H) 725 (m, 2H) 87 (bs 1H) MS 341 (M+H)*

Example 68
6-(2-Bromophenyl)-5 cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using 2-bromobenzaldehyde and following the procedure of Example 25
mtermediate XXTV was obtamned 1n 50 % yield and the title compound was obtamned
n 31 % yield.
"H-NMR (400 MHz, CDCl;) 5124 (t, J=72Hz,3H) 216(s,3H) 424(q I=71
Hz 2H) 633 (s 1H) 7 20 (m, 1H), 733 (m, 3H), 76 (4, =8 0 Hz 1H) MS 364
(M+H)*

Example 69
6-(2-Bromophenyl)-5-cyano-4-methyl-2-oxo-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 2-bromobenzaldehyde and followmg the procedure of Example 25,
mtermediate XXTV was obtained 1n 50 % yield The title compound was obtained 1n
46 % yield following the procedure descnbed 1n Example 28
'H-NMR (MeOH-dy, 500 MHz) 57 55 (m, 1 H) 730 (m, 2 H) 7 15 (m, 1 H) 6 46
(s 1H),314(m,2H) 204(s 3H),104(t 3H,¥=71Hz) LC/MS (ES+) 364
(M+H)

Example 70
5 Cyano 6-(3 methoxyphenyl)-4 methyl 2-0x0-3,6-dithydro-2H-pyrimidine-1
carboxylic acad ethylamide
Using 3-methoxybenzaldehyde and following the procedure of Example 25,
mtermediate XXIV was obtained 1n 66 % yield The title compound was obtamned in
62 % yield following the procedure descnibed 1n Example 28
'H-NMR (DMSO-ds 500 MHz) §1049(s 1H) 879(t 1H,J=55Hz) 732(t, 1
H,]=77Hz) 692(m, 1 H),681(d, 1 H,J=77Hz) 675(s,1 H), 606 (s 1H),
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374(8,3H),317(m,2H) 207(s 3H),104 (t 3H,J=71Hz) LC/MS (ES+)
315 (M+H")

Example 71
6-(2-Benzyloxyphenyl)-5-cyano-4-methyi-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using 2-benzyloxybenzaldehyde and following the procedure of Example 26
mtermediate XXTV was obtamned 1n 47 % yield and the title compound was obtained
1n 54 % yield
TH-NMR (CDCl3, 400 MHz) §125(t,J=70Hz, 3H), 182 (d, =09 Hz 3H) 421
(m,2H) 504(dd J1=105Hz J2=312Hz,2H) 571 (s 1H),584 (s, 1IH) 696
(m, 2H), 7 30 (m, 2H) 7 45 (m, 5H) MS 392 (M+H)"

Example 72
6-Benzyloxymethyl-5-cyano-4-methyl 2-0x0-3,6-dihydro-2H pyrimidine-1-
carboxyhe acid ethylamide
Using 2-benzyloxyacetaldehyde and following the procedure of Example 26
mtermediate XXTV was obtained 1n 45 % y1eld The tifle compound was obtained in
30 % yield following the procedure descnibed 1n Example 28
1H-NMR (DMSO-dg) 851 10 (¢, 3H, J =7 33 Hz), 2 07 (s, 3H), 3 22-3.26 (m, 2H),
349-352(m,2H) 451 (s 2H) 529 (m, 1H) 7 27-7 34 (m, 5SH) 790 (brm 1H)
875 (brm 1H) MS 327 M H)- HRMS 327 1450 (M-H)

Example 73
6-Benzyloxymethyl-5-cyano-4-methyl 2-0x0-3,6-dihydro 2H-pyrumidine-i-
carboxyhc acid ethyl ester
Using 2-benzyloxyacetaldehyde and following the procedure of Example 26
intermediate XXTV was obtained 1n 45 % yield and the title compound was obtammed
in 80 % yield

1H-NMR (DMSO-dg) 85128 (t,3H,J =7 13) 205(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, SH) MS 328 (M-H)"
328 1257 HRMS (M-H)
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Example 74
6-(3-Bromo-4-fluorophenyl)-5-cyano-4-methyl 2-0x0-3,6-dihydro-2H
pyrimidine-1-carboxyhc acid ethylanude
Using 3-bromo-4-fluorobenzaldehyde and following the procedure of Example 26,
mtermediate XXIV was obtamed 1n 99 % yield. The ntle compound was obtained m
69 % yield following the procedure described mn Example 28
'H-NMR (DMSO-ds 400 MHz) 81055(s 1 H) 875(t, 1H,T=53Hz) 755(m, 1
H) 742 (4, 1H,J=88Hz),733(m, 1 H),610(s 1 H) 316 (m,2H),209 (s 3 H)
103(,3H,J=70Hz) LC/MS (BS+) 381 M+HY

Example 75
6~(3-Bromo-4-fluorophenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxyhc acld cyclopropylamide
Using 3-bromo-4-fluorobenzaldehyde and following the procedure of Example 26
intermediate XXTV was obtamned 10 99 % yield The title compound was obtamned 1n
54 % yicld following the procedure descnibed :n Example 28
'H-NMR (MeOH-dy, 500 MHz) §746 (m, 1H) 7.25(m, 1 H) 714(, 1H,7=88
Hz) 604 (5,1 H),254(m, 1 H) 205(s 3H) 063 (m,2H) 0.42 (m, 1 H), 037 (m,
1H) LC/MS (ES+) 393 (M+H")

Example 76
6-(5-Bromo-2-fluorophenyl)-5 cyano-4-methyl 2-0xo-3,6-dihydro-2H-
pyrumidine 1-carboxylic and ethylamide
Using 5-bromo-2-fluorobenzaldehyde and following the procedure of Example 26
mtermediate XXTV was obtained 1n 71 % yield The title compound was obtamed 1n
70 % yicld following the procedure described 1n Example 28
'H-NMR (MeOH d, 500 MHz) 8750 (m 1H) 743 (m, 1H) 710 (m, 1 H) 622
s 1) 32(m2H)211(d3H J=22Hz) 111 (m,3H)
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6-(5-Bromo-2-fluorophenyl)-5-cyano4 methyl-2-0xo-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid cyclopropylamide
Using 5-bromo-2-flnorobenzaldehyde and following the procedure of Example 26,
intermediate XXTV was obtained 1 71 % yield. The title compound was obtained 1n
70 % yield following the procednre descubed 1n Example 28
'H-NMR (MeOH-d,, 500 MHz) 87 51 (m, 1 H), 7 44 (m, 1 H) 7 11 (m, 1 H), 6 21
(s, 1H) 260 (m, 1 H) 210(d, 3 H, T =1 6 Hz), 0 70 (m, 2 H), 0 51 (m, 1 H), 0 44
(m, 1 H)

Example 78
5-Cyano-6-(3,5-dibromophenyl)-4-methyl-2-0x0-3,6-dihydro-2H pyrinudine-1-
carboxylic acid ethylamide
Using 3,5-dibromobenzaldehyde and following the procedure of Example 26,
mtermediate XXTV was obtamned 1n 46 % yield The title compound was obtamned 1n
83 % yield following the procedure descnibed 1n Example 28
'H-NMR (DMSO-ds 400 MHz) 5 10 60 (brs, 1 H), 8 T7(t, T=54Hz, 1 H) 785(t,
J=16Hz 1H) 742(d,J=17Hz,2H) 608(s 1 H),318-326(m,2H),208(s 3
H) 103(t,J=7 1 Hz, 3H) LC/MS (BS+) 441 M+H)"

Example 79
5-Cyano-4-methyl-6 (3-nitrophenyl) 2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid cyclopropylmethylamide
Using 3-mitrobenzaldehyde and following the procedure of Example 26 intermediate
XXIV was obtained 1n 92 % yield The title compound was obtained in 53 % yield
followmg the procedure descnnbed 1n Example 28
'H-NMR (MeOH-d; 500 MHz) §915(s, 1 H) 821 (m, 1H),817(d, 1H,J=16
Hz),776(d,1H J=77Hz) 766(t,1H J=77Hz) 629(s 1 H) 368(d 1H,J=
71Hz) 309(m 2H),217(s 3H) 098(m 1 H) 048(m,2H) 020(m 2 H)
LC/MS (ES+) 356 (M+H")
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5-Cyano-4-methyl 2-oxo0-6-phenethyloxymethyl-3,6-dihydro-2H pyriondine-1-
carboxylic acid ethyl ester

Using 2-phenethyloxyacetaldehyde and following the procedure of Example 26,
mtermediate XXTV was obtained m 38 % yield and the title compound was obtamed
m 18 % yeld

1H-NMR (DMSO-ds, 400MHz) 8123 (t,3H J=7 1 Hz),200(s, 3H) 275 (t, 2H, J
= 6 7 Hz), 3 59-3 85 (m,4H), 4 18-4 20 (m, 2H) 4 81 (br m, 1H), 7 19-7 27 (m, 5SH)
1026 (s 1H) MS 342 (M-H) HRMS 342 1458 (M-H)

Example 81
5-Cyano-4-methyl-2-0x0-6-phenethyl-3,6-dihydro-2H pyrimidine-1-carboxylic
acid ethylamide
Using 3-phenylpropionaldehyde and following the procedure of Example 26
imtermediate XXTV was obtmned 1n 58 % yield. The title compound was obtained
42 % yield following the procedure described m Example 28
1H-NMR (DMSO-ds 400 MHz) 51 07 (t, 3H, Y =7 1 Hz) 180-203 (m, 2H), 2 06
(s 3H) 251-275 (m, 2H) 3 19-3 22 (m, 2H), 5 12 (br m, 1H) 7 18-7 30 (m, SH),
870 (brm 1H) 1036(s IH) MS 311 (M-H)- HRMS 311 1493 (M-H)

Example 82
5-Cyano-4-methyl-2-o0xo-6-thiophen-3-yl-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using thiophene-3-carboxaldehyde and following the procedure of Example 26
mtermediate XXTV was obtamned 1n 50 % yield and the title compound was obtained
1n 30 % yield.
"H-NMR (DMSO-ds 400 MHz) 55123 (t, J =7 1 Hz, 3H), 2 10 (5, 3H), 4 21 (m, 2H),
587(s 1H) 703 (m, 1H) 744 (s 1H) 760 (m, 1H) 1048 (s 1H) MS 292 (ES+)
292 (M+H)*
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Example 83
5-Cyano-4 methyl-6-(5-methylisoxazol-3-y1)-2-0x0-3,6-dihydro-2H pyrimidine-1-
carboxylic acid ethyl ester
Using 5-methyhisoxazole-3-carboxaldehyde and following the procedure of Example
26 ntermediate XXTV was obtained in 27 % yield and the title compound was
obtamed 1n 67 % weld.
TH-NMR (DMSO-ds 400 MHz) & 10 52 (s, 1H), 6 20 (s, 1H) 595 (s, 1H) 4.21(q
2H, J=7 0 Hz), 2 40 (s, 3H) 2.05 (s,3H), 122 (t,3H I=70Hz) CNMR
(DMSO-dg, 400 MHz) § 170 87 161 63, 151 86, 150 57, 147 09, 116 44, 99 35,
8129, 63 08,49 55 16 85,13 68 1156 MS (BSI) 291 (M+H)*

Example 84
5-Cyano-6-(3,5-dimethylisoxazol-4-y1)-4-methyl 2-0xo-3,6-dihydro-2H-
pyrnmidine-1-carboxylic acld ethyl ester
Using 3 5-dimethylisoxazole-4-carboxaldehyde and following the procedure of
Example 26, intermediate XXIV was obtained 1n 74 % yield and the title compound
was obtamed 1n 47 % yield
'H-NMR (DMSO-ds, 400 MHz) 8 1056 (s 1H), 582 (s, 1H) 415(q 2H,J=70
Hz) 238 (s 3H) 214 (s 1H) 207 (s,3H), 117 (t, 3H,J=70Hz) “C-NMR
(DMSO-ds, 400 MHz) 8 167 03, 157 45, 152.17 147 60 14695 116.44 11345
81 58,62 96 48 58 1677 13 64 1050,957 MS (EST) 305 (M+H)*

Example 85
5-Cyano-4-methyl-2-oxo-6-thiophen-2-yi-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using thiophene-2-carboxaldehyde and following the procedure of Example 26
mtermediate XXIV was obtamned 1n 41 % yield and the title compound was obtained
m 58 % yreld

'H-NMR (DMSO-ds 400 MHz) §125(t,J=71Hz 3H) 212 (s 3H), 4 4
(m 2H) 608 (s, 1H) 7 02 (m, 1H), 707 (d, I =34 Hz, 1H) 756 (m 1H) 1058 (s,
1H) MS (EST) 290 (M-H)

HRMS (ESI) 290 0598 (M-H)
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Example 86
5-Cyano-4-methyl-6-(3-methylthiophen-2-yl)-2-0x0-3,6-dihydro-2H pyrimidine-
1-carboxylic acid ethylamide
Using 3-methylthiophene-2-carboxaldehyde and following the procedure of Example
26, mtermediate XXTV was obtained 1n 33 % yield The title compound was obtained
1 17 % yreld followmng the procedure described 1 Example 28

'H NMR (DMSO-ds, 400 MHz) 335 103 (t, J = 72 Hz, 3H), 205 (s 3H),
315 (m, 2H), 333 (s 3H), 641 (s, 1H), 682 (d,J=51Hz, IH) 735(d, T =51 Hz,
1H), 8 73 (t,J =5 6 Hz 1H), 10 62 (s, 1H)

MS (EST) 303 (M-H) HRMS (ESD 303 0927 (M-H)

Example 87
5-Cyano-4-methyl-6-(3 methylthiophen-2-yl) 2-ox0-3,6-dihydro-2H pyrimidine-
1-carboxylic acid ethyl ester
Using 3-methylthiophene-2-carboxaldehyde and following the procedure of Example
26 mtermediate XXTV was obtained 1n 33 % yield and the title compound was
obtamed 1n 14 % yeld

'H-NMR (DMSO-ds 400 MHz) 55 1.20 (t, J = 71 Hz, 3H) 205 (s, 3H),
333(s,3H),417(q J=71Hz 2H) 614 (s 1H) 684 (d,TJ=51Hz 1H) 738(d,J
=51Hz, 1H) 1061 (s 1H) MS (ESI) 304 (M-H) HRMS (EST) 304 0746 (M-H)

Example 88
5-Cyano-4 methyl-6-(2-methyithiazol-4-yl)-2-0x0-3,6-dlhydro 2H pyrimidine-1-
carboxylic acad ethyl ester
Using 2-methylthiazole-4-carboxaldehyde and following the procedure of Example
26 mtermediate XXTV was obtained 1n 26 % yield and the title compound was
obtained in 16 % yield
'H-NMR (CDCl; 400 MHz) § 796 (s 1H) 711(s 1H) 593 (s 1H) 431 (m 2H)
267(s 3H) 216(s 3H) 132 (t,3H J=69 Hz) *C-NMR (CDCl; 400 MHz) &
168 13 15234 15177 14906 14771 11631 11588, 8539 6424 3587 1917,
17 81 14 09 MS (ESI) 307 (M+H)*

2L
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Example 89
6-(4-Bromothiophen-2-yl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 4-bromothiophene-2-carboxaldehyde and followmg the procedure of Example
26 mtermediate XXIV was obtamed m 68 % yield. The title compound was obtamed
1n 49 % yield following the procedure described m Example 28 'H-NMR (DMSO-ds,
400 MHz) 85107 (t,J=71Hz, 3H), 2 15 (s, 3H), 3 22 (m, 2H) 636 (s 1H), 706
(s, 1H) 767 (s, 1H), 868 (t, T=56Hz 1H) 1064 (s 1H) MS (ES+) 369 (M+H)*
HRMS (EST) 366 9876 (M-H)

Example 90
6-(4-Bromothiophen 2-y])-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1
carboxylic acid ethyl ester
Using 4-bromothiazole-2-carboxaldehyde and following the procedure of Example
26 mtermediate XXIV was obtamned 1 68 % yieid and the title compound was
obtained 1n 45 % yield '"H-NMR (DMSO-ds, 400 MHz) 851 25 (t, J =7 1 Hz, 3H),
2.14(s 3H), 424 (m,2H) 609 (s 1H),710(s 1H) 771 (s, 1H), 1063 (s 1H) MS
(ESD) 368 [M-H] HRMS (ESI) 367 9697 M-H)

Example 91
5-Cyano-4-methyl-2-0x0-6-[2-(4-tnifluoromethylphenyl)-thiazol-4 yi]-3,6-
dihydro-2H pyrimidine-1-carboxyhc acid ethyl ester
Using 2-(4-trifluoromethylphenyl)thiazole~-4-carboxaldehyde and following the
procedure of Example 26 intermediate XXTV was obtained 1n 17 % yield and the title
compound was obtained i 31 % yield
'H-NMR (DMSO-ds, 400 MHz) & 1053 (s 1H) 808(d 2H J=82Hz) 789(d
2H J=8 1Hz) 778 (s 1H) 596 (s 1H), 420 (m, 2H) 207 (s,3H) 122(t, 3H J=
71Hz) BC-NMR (DMSO-Ds 400 MHz) 5166 18 154 51 15200 149 60 142 48
13579 13005 129 78 12645 12596 124 71, 12230 117 75, 116 84, 82 69 62 83
5282,1687 1366 MS (ESD), 437 (M+H)*
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Example 92
6-[5-(4-Chlorophenyl)-oxazol-4-yI] 5-cyano-4-methyl-2-0x0-3,6-dihydro 2H-
pyrimidine-1-carboxylic acid ethyl ester
Using 5-(4-Chlorophenyl)oxazole-4-carboxaldehyde and following the procedure of
Example 26, mtermechate XXIV was obtained 1n 22 % yield and the title compound
was obtained m 16 % yield.

'H-.NMR (DMSO-dg, 400 MHz) § 10 48 (s, 1H), 8 47 (m, 1H), 779 (d, 2H, J=8 6
Hz) 764 (d,2H, J=8 6 Hz), 6 14 (s, 1H), 4 01 (q, 2H, J= 7 1 Hz),2 05 (s, 3H) 096
(t 3H,J =7 1 Hz), »C-NMR (DMSO-D¢, 400 MHZ) 8 15207 151 98, 149 50

147 60, 143 20, 133 40 1332012901 127 58, 12533 11682 81 25,62 71, 49 80,
16 80,13 20 MS (ESI) 387 (M+H)*

Example 93
6~(2-Bromothiazol-5 yl)-5-cyano-4-methyl-2-ox0-3,6-dihydro~-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using 2-Bromothiazole-5-carboxaldehyde and following the procedure of Example
26 mtermediate XXTV was obtaned 1n 44 % yield and the title compound was
obtamned 1n 41 % yield
TH-NMR (DMSO-dg 400 MHz) 51067 (s 1H),772 (s 1H), 6 15 (s 1H) 426 (m,
2H), 2 15 (s 3H), 127 (t, 3H, ] =7 1 Hz), “C-NMR (DMSO-Dg, 400 MHz) 8
15249 15178 14711 14199, 140 14, 137 93, 116 70, 82 49, 63 91, 50 06, 17 52,
14 18 MS (ESD), 371 0 (M+H)*

Example 94
5 Cyano-4 methyl-2-0x0-6<(4 phenylthiophen 2-yl)-3,6-dlhydro-2H pyrimidine-
1-carboxylic acid ethylamide
Using 4-bromothiophene-2-carboxaldehyde and following the procedure of Example
26, mtermedrate XXTV was obtamned 1n 68 % yield The 4-bromothienyl intermedaate
was converted to 4-phenyltuenyl intermediate by the Suzuki reaction 1n 91 % yeld
The title compound was obtained 1n 33 % yield following the procedure descnibed 1n
Example 28
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'H-NMR (DMSO-dg, 400 MHz) 55107 (t,J=7 1 Hz, 3H) 217 (s, 3H), 3 23
(m, 2H) 642 (s 1H), 730 (t, J =51 Hz, 1H) 7 41-7 43 (m, 3H) 7 66-7 68 (m, 2H),
783 (s 1H) 871 (t,J =56 Hz, 1H) 1061 (s 1H) MS (BST) 365 (M-H) HRMS
(BSD) 365 1064(M-H)

Example 95

6-[5-(4 Chlorophenyl)-furan-2-yI]-5-cyano-4 methyl-2-0x0-3,6-dlhydro-2H-
pyYrimidine-1-carboxylic acd ethylamude
Using 5-(4-Chlorophenyl)furan-2-carboxaldehyde and following the procedure of
Example 26, mtermediate XXIV was obtamned 1n 16 % yield. The title compound was
obtained 1n 43 % yield following the procedure described 1n Example 28

'H-NMR (DMSO-dg, 400 MHz) 85 107 (t, 7=71 Hz 3H) 212 (s, 3H)
322(m,2H) 627 (s 1H),646(d,J=34 Hz, 1H) 697(d,J=3 4 Hz, 1H), 7 51 (m,
2H) 763 (m, 2H) 870 (t, J=55Hz 1H) 1062 (s 1H) MS (ESD 383 (M-H)
HRMS (ESI) 383 0913 (M-H)

Example 96
5-Cyano-d4-methyl-2-0x0-6-(4-trfluoromethylthiazol-5-y1)-3,6-dihydro-2H
pyrimidine-1-carboxylic acyd ethyl ester
Using 4-mfluoromethylthiazole-5-carboxaldehyde and following the procedure of
Example 26 intermedrate XXIV was obtained m 63 % yield and the title compound
was obtained 1n 52 % yield
lH-NMR(DMSO-d¢,41001!»4lI-Iz) 81084 (s 1H) 922(s 1H) 645(s,1H) 415(q
2H,J=57Hz) 206 (s 3H) 116(t, 3H,J=57Hz) *C-NMR (DMSO-Dg 400
MHz) & 16551 15190 149 88,14679 14270 138 70, 116 10 83 68 63 78,
5042 1744 13 94 MS (ESD) 361 (M+H)*

Example 97
5-Cyano-4-methyl-2-0x0-6 (4 trifluoromethylthiazol-5 yI)-3,6-dihydro-2H
pynmudine-1-carboxylic acid ethylannde
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Using 4-tnfluaromethylthiazole-5-carboxaldehyde and following the procedure
Example 26, mtermediate XXTV was obtained 1 63 % yield. The utle compound was
obtaned 1n 59 % yield following the procedime described 1n Example 28

'H-NMR (DMSO-ds 400 MH2z) § 1084 (s, 1H) 9 19 (s, 1H), 8 69 (m, 1H), 6 68 (s,
1H) 3 15 (m, 1H), 2 06 (s, 3H), 101 (t, 3H, I =7 0 Hz) *C-NMR (DMSO-ds, 400
MHz) & 15554 15146,15025 14938 143 23,138 70, 115 63 82 55 4793,
3483 1687, 14 34 MS (ESI) 360 (M+H)"

Example 98
5-Cyano-6-[5-(4-methanesulfonylphenyl)-oxazol-4-yl]-4-methyl-2-0x0-3,6-
dihydro-2H-pyrimidine 1-carboxylic acid ethylamide
Using 5-(4-methanesulfonylphenyl)oxazole-4-carboxaldehyde and following the
procedure of Example 26, mtermediate XXTV was obtamed 1n 22 % yield The title
compound was obtained 1n 63 % yield following the procedure descnbed in Example
28
'H-NMR (DMF-d; 400 MHz) § 10 60 (s 1H), 896 (t J =4 8 Hz, LH) 8 62 (s, 1H)
825(d,7=83Hz,2H) 818(d,J=83Hz 2H) 667 (s 1H),337(z 3H) 325(m,
2H) 221 (s 3H),107(t J=74 Hz, 3H) MS (ESD) 430 M+H)"*

Example 99
6-[5 (4-Chlorophenyl)-oxazol-4-yl]-5-cyeno-4-methyl 2-0x0-3,6-dthydro-2H-
pynmidine-1-carboxylic acid ethylamide
Using 5-(4-chlorophenyl)oxazol-4-carboxaldehyde and following the procedure of
Example 26 ntermediate XXTV was obtamed 1n 40 % yield The title compound was
obtamned m 58 % yield following the procedure described m Example 28
"H-NMR (DMSO-ds 400 MHz) 5 1051 (s 1H), 8 78 (m, 1H) 843 (s 1H) 785(d
2H J=85Hz),762(d,2H,J=8 5Hz) 638 (s, 1H),3 11 (m, 2H), 202 (s 3H) 099
(t 3H J=72Hz) “C-NMR (DMSO-Dg, 400 MHz) §15299 152 51 152 11
149 30, 143 70, 134 17, 129 52, 128 13 12640, 11720 8180 4809 3517 1728
1495 MS (ESD) 386 (M4+H)*

68

23
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Example 100
5-Cyano 4-methyl 2-0x0-6 [5-(4-trifluoromethylphenyl)-oxazol-4 yI]-3,6-
dahydro-2H pyrimidme-1-carboxylic acid ethylamide
Using 5-(4-tnfluoromethylphenyl)oxazole-4-carboxaldehyde and following the
procedure of Example 26, intermediate XXIV was obtatned i 31 % yield The title
compound was obtamed 1 52 % yield following the procedure described 1n Example
28
'H-NMR (DMSO-ds, 400 MHz) & 1054 (s 1H) 8 78 (m, 1H), 8.50 (s, 1H), 8 06 (d,
2H,)=8 1 Hz) 791 (d, 2H J=8 1 Hz), 6 46 (8, 1H), 3 10 (m, 2H), 2 03 (s 3H), 0 99
(t, 3H,J =72 Hz) *C-NMR (DMSO-d, 400 MHz) 5 152 53 15231 151 52
14903 14270 13496, 13069 12641 12588 11662 8103 4769,3465 1675
14 41 MS (BESD 420 13 (M+H)*

Example 101
5-Cyano-4 methyl 2-0x0-6-(5-phenyloxazol-4-yI)-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Catalytic reduction (10 % Pd/C, ammonmm formate in refluxing acetonitrile) of the
product of Example 99 gave the title compound m 45 % yield.

'H-NMR (CDCls 400 MHz) 8 8 69 (m, 1H) 7 87 (m, 3H) 7 50 (m, 2H) 7 41 (m,
1H) 700 (s 1H) 663 (s 1H) 3 30 (m, 2H) 218 (s, 3H) 113 (t, 3H J=7 2 Hz)
BCNMR (CDCl, 400 MHz) § 152 40,152 13 150 25, 146 90, 132 60, 129 50

129 12, 126 79 11657 8093 4825 3570, 17 87 14 72, MS (BSD) 352 16 M+H)*

Example 102
5-Cyano-4 methyl-6 [S<(4-nitrophenyl)-oxazol-4-yl] 2-ox0-3,6-dihydro-2H-
pyrinudine 1-carboxyhic acid ethylamde
Using 5-(4-nmitrophenyl)oxazole-4-carboxaldehyde and following the procedure of
Example 26 intermediate XXTV was obtamned 1n 36 % yield The title compound was
obtained i 70 % yield following the procedure described in Example 28
'H NMR (DMSO-ds, 400 MHz) 51056 (s 1H) 8 79 (m 1H) 856 (s 1H), 8 38 (m
2H), 813 (m 2H) 650 (s 1H) 312 (m,2H) 203 (s 3H) 099 (1, 3H J=7 2 Hz)
BC.NMR (DMSO-d, 400 MHz) 5153 04 152 37, 151 51 149 13, 146 97 136 16
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M+H)*

Example 103

5-(4-Chlorophenyl) 2-(5-cyano-3-ethylcarbamoyl-6-methyl-2-on0-1,2,3,4
tetrahydropynmidn-4-yl)-furan-3-carboxylic acid ethyl ester
Using 3-ethoxycarbonyl-5-(4-chlorophenyl)furan-2-carboxaldehyde and following the
procedure of Example 26, mtermediate XXTV was obtained i 59 % yield. The atle
compound was obtained in 42 % yield following the procedure described in Example
28

'H NMR (DMSO-ds, 400 MHz) 85102 (t,J=72Hz, 3H) 134 (t,J=71
Hz 3H), 207 (8 3H) 3 16 (m, 2H) 430 (m, 2H) 685 (s, 1H) 734 (s 1H) 7 53 (m,
2H) 765 (m, 2H), 867 (t,J = 55 Hz, 1H) 1076 (s, 1H) MS (BSD) 455 (M-H)
HRMS (ESI) 455 1114 (M-H)

Example 104
5 Cyano-4-methyl-2-0x0-6-(5-pyridin-3-yloxazol-4-yI)-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide
Using 5-(3-pynidinyl)oxazole-4-carboxaldehyde and following the procedure of
Example 26 mtermediate XXTV was obtained m 62 % yield. The tifle compound was
obtained 1n 41 % y1eld following the procedure described 1n Example 28
'H-NMR (DMSO-ds, 400 MHz) 85 1053 (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) 100(t,3H,J=72Hz) “C-NMR (DMSO-ds 400 MHz) 0015276 15252
15175,14997 14919 14673 13473 13360 124 06, 123 45, 116 94, 81 41, 47 81
3488 1699 14 63 MS (ESI) 353 18 (M:+H)*

70
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Example 105
5 Cyano-4-methyl-2-0x0-6-(4 phenyithiazol-5-y])-3,6-dihydro 2H-pyrimidine-1-
carboxylic acid ethylamide
Using 4-phenylthiazole-5—carboxaldehyde and following the procedure of Example
26 mtermediate XXIV was obtained m 70 % yield The title compound was obtained
in 27 % y1eld followmng the procedure described 1n Example 28
'H-NMR (DMS0-ds 400 MHz) 85 10 70 (s 1H), 9 08 (s, 1H), 8 71 (m, 1H) 773
(2H, m), 7 47 (m, 3H), 6 63 (s, 1H) 3 12 (m, 2H) 199 (s 3H), 1 00 (,3H, =72
Hz), *C-NMR (DMSO-dg, 400 MHz) 00152 79, 151 97, 151 74, 150 61, 148 43,
133 87,116 12,83 68 3477 1669 1439 MS (ESD) 368 (M+H)*

Example 106
[5-Cyano-4-methyl-6-(3-nitrophenyl) 2-oxo0-3,6-dihydro-2H-pyrimidin-1-yI}-
acefic acid tert-butyl ester
Usmng 3-mitrobenzaldehyde and following the procedure of Example 26, mtermedhate
XXIV was obtamed in 92 % yield and the title compound was obtained 1n 52 % yield
'H-NMR (MeOH-ds, 400 MHz) 5828 (m, 1 H),822(t, 1 H,J=18 Hz), 7 76 (m, |
H) 769(t, 1H,J=79Hz),762( 1H),531(s 1H),423(d,1H,J=17 6 Hz)
344(d,1H,1=176Hz),216 (s, 3H) 142(s,9H) LC/MS (ES+) 395 (M+Na)*

Example 107
5 Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-dihydro-2H-pyrimndine-1-
carboxylic acd isopropylamide
Using 3-mitrobenzaldehyde and following the procedure of Example 26 ntermediate
XXTV was obtained 1n 92 % yield The title compound was obtained 1n 29 % yield
following the procedure described i Example 27
'H-NMR (MeOH-d; 400 MHz) 5892 (s 1H) 822(d, 1H,J=83Hz) 817(t, 1
H,J=18Hz) 774(d,1H J=66Hz) 765(m,2H) 631 (s 1H) 389 (m, 1 H)
219(s 3H) 120(d 3H J=66Hz) 116(d,3H J=66 Hz) LC/MS (ES+) 344
(M+H)* 366 M+Na)*

1
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Example 108
5-Cyano-4-methyl-6-(3-nitropheny})-2-oxo-3,6-dthydro-2H -pyrimidine-1
carboxyhe acid propylamide
Using 3-mtrobenzaldehyde and following the procedure of Example 26, intermediate
XXTV was obtained m 92 % yield The title compound was obtamed mn 22 % yield
following the procedure described n Example 27
'H-NMR (MeOH-d,, 400 MHz) §909 (t, 1 H J=53 Hz), 822 (m, 1 H) 8 17(t, 1 H,
J=18Hz),775(,1H J=79Hz) 765(, 1H,J=79Hz),630(s 1H) 333 (m,
2H) 218( 3H) 154(m,2H),091(t,3H,T=75Hz) LC/MS (ES+) 344
M+H)*, 366 (M+Na)*

Example 109
5-Cyano-4-methyl-6-(3 nitrophenyl)-2-ox0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid phenylamide
Using 3-nitrobenzaldehyde and following the procedure of Example 26, intermediate
XXIV was obtained 1n 92 % yield The title compound was obtained i 10 % yield
following the procedure descnibed m Example 27
'H-NMR (MeOH-d,, 400 MHz) 511 18(s 1 ) 823 (m,2H),781(d,1H,J=79
Hz),765(m, 1 H) 744 (m,2H) 731({,2H,J=83Hz) 711(t,1H,J=83Hz),
640(s,1H) 223 (s 3H) LC/MS (BS+) 378 M+H)* 400 (M+Na)*

Example 110
5 Cyano-4-methyl-6-(3-nitrophenyl) 2-oxo-3,6-dihydro-2H-pyrimidine-1
carboxylic acid thiazol 2-ylamude
Using 3 nitrobenzaldehyde and following the procedure of Example 26 mtermediate
XXIV was obtained 1n 92 % yield. The title compound was obtained 1n 33 % yield
following the procedure described in Example 27
'H-NMR (MeOH-d; 400 MHz) 5823 (m 2H) 780(d 1H J=75Hz) 764t 1
H,J=75Hz) 742(d,1HJ=40Hz) 703(d 1H.J=40Hz) 636(s 1 H) 224
(d 3H,J=09Hz) LC/MS (ES+) 385 M+H)* 407 (M+Na)*

72
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Example 111
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-ox0-3,6-dihydro-2H-pyrmmidine-1-
carboxylic acid (2,2,2-trifluoro-ethyl)-amide
Using 3-nitrobenzaldehyde and following the procedure of Example 26 mtermediate
XXIV was obtamned m 92 % yield. The title compound was obtained m 25 % yield
following the procedure descnbed 1 Example 27
'H-NMR (DMSO-ds 500 MHz) 0010 77 (s, 1 H), 923 (t, 1 H, J =6 0 Hz), 8.21 (m,
1H)809(s 1H) 775(m,2H),626(s 1H) 401 (m,2H) 210(s,3 H)

Example 112
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-dihydro-2H pyrimidme-1-
carboxylic acid cyclopropylamide
Using 3-mtrobenzaldehyde and following the procedure of Example 26 intermediate
XXTV was obtamned 1n 92 % yield. The title compound was obtained 1n 19 % yield
following the procedure descrzbed 1n Example 27
'H-NMR (DMSO-ds 500 MHz) 3510 62 (s, 1 H) 858 (s 1 H), 8 21 (m, 1 H), 8 07
d1IHJ)=16Hz),773(m,2H) 622(s 1H) 262(m,1H) 209(s 3H) 064 (m
2H), 046 (m, 2 H)

Example 113
5-Cyano-4 methyl-6-(3-nitrophenyl) 2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid (2-hydroxy-ethyl)-amide
Uzing 3-nitrobenzaldehyde and followng the procedure of Example 26 intermediate
XXIV was obtamed 1n 92 % yield The title compound was obtamned 1n 23 % yield
followng the procedure descnbed i Example 27
'H-NMR (CDCl; 500 MHz) 55893(s 1H) 815(d 1 H,J=79Hz) 807(s 1 H)
768(d,1H,J=79Hz) 751(,1H J=79Hz),686(s, 1 H) 630(s 1H) 367
(m 2H) 343(m 1H) 336(m 1H) 218(s 3 H) LC/MS (ES+) 346 M+H)"
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Example 114
3-(4,5-Dihydrooxazol 2 yl)-6-methyl-4-(3-mtrophenyl)-2-0x0-1,2,3 ,4-
tetrahydropyrnmidine-S-carbonitrile
Prepared from the product of Example 113 (Burgess reagent 1 refluxing
tetrahydrofuran) mn 71 % yield
'H-NMR (MeOH-dy, 400 MHz) 38 10 (m,2H) 766(d, 1 H,T=7 9 Hz), 7 56 (1, 1
H,J=79Hz),619(5, 1 H),404(m,2H),350(m 1H) 339(m, 1 H) 2.06(s, 3
H) LC/MS (ES+) 328 (M+H)*

Example 115
5-Cyano-4 methyl-6 (3 nitrophenyl) 2-oxo-3,6-dihydro-2H-pyrimidine-1-
carboxyhc acid allylamide
Using 3-mitrobenzaldehyde and followng the procedure of Example 26, mtermediate
XXIV was obtained m 92 % yield. The title compound was obtained 1n 36 % yield
following the procedure described m Example 27
'H-NMR (DMSO-ds 500 MHz) 85 1065 (s, 1 H) 892(t, | H,J=5 5Hz), 821 (m,
1H) 808(s 1H) 774 (m,2H) 624 (s 1 H) 581 (m 1H),507 (m,2H) 378 (m,
2H) 210(s 3 H) LC/MS (ES+) 342 (M+H)" 364 (M+Na)*

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), acetoacetamde (7 08 g, 70
mmol) urea (526 g 87 5 mmol) polyphosphate ester (9 1 g 21 mmol) and THF (150
mL) was heated 1n a sealed tube for 18 hat 75 °C  This muxture was cooled to room
temperature more polyphosphate ester (60 6 g 140 mmol) was added and heating
resumed for another 5 h, The reaction guxture was cooled to room temperature,
poured 1nto water (800 mL) and stirred for 18 h  The resulting precipitates were
collected by vacuum filtration washed with water and with ether and air dned to
yield 6-(3-bromophenyl)-5-cyano-3,6-dihydro-4-methyl 2-oxo-(2H)-pyrimidine as a
hght yellow sohd (16 25 g 79%) 'H NMR (DMSO-ds, 400 MHz) $9 60 (s 1 H)

74
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787(s,1H) 755(m, 1 H) 748 (m, 1H) 739(t, 1H,J=79Hz),732(d, 1 H J=
79Hz),514(s,1H) 202 (s 3 H)

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

Method 2

To a solution of 6-(3-bromophenyl)-5-cyano-3,6-dihydro-4-methyi-2-oxo-(2H)-
pyrmudine (0 29 g, 1 mmol) i THF (5 mL) chilled to —78 °C was added LDA (0 55
mL, 1 1mmol 20Mm THF) The resulting yeliow suspension was stured for 0 5 h,
warmed to —20 °C for 0 5 h and recooled to =78 °C then ethyl chloroformate (0 14
mL, 1 5 mmol) was added via syringe. The reaction mixture was strred for 20 mmn
warmed to room temperature and quenched with EtOAc This mixture was washed
with agueous NaHCO; solution and with brine, dned (NazSO4) and concentrated 1n
vacuo The residue was purified by flash column chromatography (10% to 30%
EtOAc/hexanes) to give, after evaporation of solvent 6-(3-bromopbenyl)-5-cyano-

3 6-dihydro-4-methyl-2-oxo-1-(2H)-pynmdinecarboxylhic acid, 1-ethyl ester as a
colorless sohd (0 29 g- 80%) 'H NMR (CDCls 400 MHz) 57 48 (m, 2 H) 7 28 (m, 2
H) 587(s 1H) 433(m,2H) 222(s 3H) 133(,3H J=70Hz), LC/MS (ES+)
364 M+H")

6-(3-Biphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo 1-(2H) pyrimudinecarboxylic
acid, 1-ethyl ester

Method 3

A muxture of 6-(3-bromophenyl)-5-cyanc-3 6-dihydro-4-methyl-2-oxo-1-(2H)-
pynmdinecarboxylhc acid, 1-ethyl ester (36 mg 0 1 mmol), phenylboromc acid (24
mg 02 mmol) potassium carbonate (110 mg 0 8 mmol), EtOH (2 mL), water (1
mL) and toluene (4 mL) was flushed with mitrogen gas several tunes before
palladium tetrahis(trzphenylphosphine) (5 mg) was mtroduced. 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 (Na;SO4) and concentrated
i vacuo The residue was punfied by flash column chromatography (50% to 70%
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EtOAc/hexanes) to give, after evaporation of solvent, the title compound as a
colorless sohd (26 mg 72%) 'H NMR (MeOH-d,, 400 MHz) 57 48 (m, 4 H) 7 35
(m,3H) 723 (m,2H) 584 (s, 1H) 415(m,2H),204(s 3H) 115(,3H,J=
7 0Hz) LC/MS (BS+) 362 (M+H")

Example 117
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6~(3-(2-thienyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
Following the procedure of Method 3 the title compound was obtamed from 6-(3-
bromophenyl)-5-cyano-3 6-dibydro-4-methyl-2-oxo-1-(2H)-pyrnmmdinecarboxylic
acid, 1-ethyl ester and 2-thiopheneboronic acid as a hight brown solid 1n 85% yield.
'H NMR (MeOH-d,, 400 MHz) 57 52 (m, 2 H), 733 (d, 1H,J=79Hz),729 (m 2
H) 715(d,1H J=79Hz),699(m, 1 H),581(s, 1 H) 416 (m,2H),205(s 3 H),
117(t,3 H,7=70Hz) LC/MS (ES+) 368 (M+H"), 390 (M+Na")

Example 118
6-(3-Bromophenyl)-5-cyano-3,6-dthydro-4 methyl-2-oxo-1-(2H)-
pyrimidinecarboxyhec acid, 1-ethyl ammde

Method 4

To a solution of 6-(3-bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo0-(2H)
pynmdine (2.92 g, 10 mmol) 1n THF (30 mL) was added 95% sodium hydnide (0 30
g 12mmol) After gas evolution ceased ethyl 1socyanate (0 44 mL, 12 mmo]) was
added via synnge. The reaction mixture was strred for 0 5h quenched with water
and extracted twice with EtOAc The combmned extracts were washed with O SN
aqueous NaOH with water and with brine, dned (MgSO,) and concentrated 1n vacuo
The residue was punfied 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)-pynnudinecarboxylic acid, 1-ethyl amude as a
colorless solid (2 91 g 80%) 'H NMR (CDCly 400 MHz) §8 65 (t,3H J =53 Hz)
791(s 1H) 739(m 1H),735(m 1H) 721 (m,1H) 715(d 1 H J=79Hz),

76
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624(s 1H) 325(m 2H) 2.10(s 3H) 110(t, 3 H, =70 Hz) LC/MS (ES+) 363
(M+H")

6-(3-Biphenyl)-5-cyano-3,6-dihydro-4-methyl 2-0x0-1-(2H)-pyrimidinecarboxyhe
acid, 1-ethyl amide

Following the procedure of Method 3 the title compound was obtamed from 6-(3-
bromophenyl) 5-cyano-3 6-dihydro-4-methyl-2-oxo-1-(2H)-pynmidinecarboxyhe
acid, 1-ethyl amide and phenylboronic acid as a hght yellow solid 1n 44% yreld. 'H
NMR (CDCl;, 400 MHz) 88 70 (t, 1H J=53Hz),755(m,4H) 743 (m, 3 H)
736(m,1H),729(d 1H,7=75Hz) 719(s,1H),639(s, 1 H),334 (m, 2 H)
218(s,3H) 117(t,3 H J=70Hz), LC/MS (ES+) 361 (M+H")

Example 119
6-(3-(4-Chlorphenyl)phenyl)-5-cyano-3,6-dihydro-4 methyl-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-cthyl amide
Following the procedure of Method 3 the title compound was obtamed from 6-(3-
bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-pynmdinecarboxylic
acid, 1-ethyl ammde and 4-chlorophenylboronic acid as 8 brownish solid 1n 42% yield
'H NMR (McOH-d,, 400 MHz) §7 57 (m, 3H) 751 (s 1 H) 745 (m,3H), 729 (d.
1H,J=75Hz) 621(s 1H),325(n,2H) 213(s 3H) 112(t,3H,J=70Hz)
LC/MS (ES+) 395 (M+H")

Example 120
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(2-threnyDphenyl)-1-(2H)-
pyrmdinecarboxyhc acid, 1-ethyl amide
Following the procedure of Method 3 the tifle compound was obtaimned from 6-(3-
bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-pyrimidinecarboxyhc
acid, 1-ethyl amude and 2-thiopheneboromc acid as a light yellow solid 1n 58% yield
'H NMR (CDCl; 400MHz)5870(t 1H J=53Hz) 754 (m 2H) 737(¢t 1H J
=79Hz) 730(m 2H) 723(d,1H J=79Hz) 712(s 1 H) 708 (m, 1 H) 637
(s 1H) 332(m,2H) 218(5,3H),117(t,3H J=70Hz) LC/MS (ES+) 367
(M+H")
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Example 121
5-Cyano-3,6-dihydro-4-methyl 2-0x0 6-(3-(3 thienyl)phenyl)-1 (2H)-
pyrnmidinecarboxylic acid, 1-ethyl amide
Followmg the procedure of Method 3 the title compound was obtmned from 6-(3-
bromophenyl)-5-cyano-3 6-dihydro-4-methyl-2-oxo-1-(2H) pynmicdinecarboxylic
acid, 1-ethyl amide and 3-thiopheneboronic acid as a colorless solid 1n 14% yield 'H
NMR (MeOH-dy, 400 MHz) 57 52 (m, 2 H) 746 (s, 1 H),7 39 (m, 1 H), 731 (m, 2
H)711(d 1H J=75H2) 611(s,1H) 317(m,2H),205( 3H) 103(,3H,J
=7 0 Hz), LC/MS (ES+) 367 (M+H")

Example 122
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(4-pyridyl)phenyl)-(2H) pyrimidine

Method 5

A mixture of 6-(3-bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-
pynmudme (1 62 g, 5 5 mmol) pyndine-4-boromc acid (075 g 6 1 mmol) potassum
carbonate (228 g 16 5 mmol) and DMF (10 mL) was flushed with mirogen gas
several tmes before [1 1’-is(diphenylphgophino)ferrocense)dichloropalladium (50
mg) was introduced. The reaction mixture was heated at 95 °C under mtrogen for 64
h, cooled to room temperature and filtered through Celite. The filtrate was diluted
with MeOH and stired with AG S0W-X2 Resin for 10 min  The resin was collected
by vacuum filtrabon washed with MeOH and then eluted with 2 M NH; tn MeOH.
This NH3-MeOH solution was concentrated m vacuo to give 5-cyano 3 6-dshydro-4-
methyl-2 oxo-6~(3-(4-pyndyl)pbenyl}-(2H)-pynmdine as a brown sold (1 61g

32%) 'H NMR (DMSO-d;, 400 MHz) 39 58 (s 1H) 866(d 2H J=22Hz) 788
(s,1H) 777(d,1H,/=79Hz),769(m,3H) 757 (m, 1 H), 741 (d,1H,J=79
Hz) 522(s 1H) 203(d,3H J=22Hz)

5 Cyano-3,6-dihydro-4 methyl 2-ox0-6-(3 (4-pyndyl)phenyl) 1-(2H)-
pyrnmidinecarboxylic acid, 1-ethyl amde

78
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Following the procedure of Method 4 the HCI salt of the title compound was
obtaned from 5-cyano-3 6-dihydro-4-methyl-2-oxo-6-(3-(4-pynidyl)phenyl)-(2H)-
pynmdine and ethyl 1socyanate as a hght yellow sohd 1 26% yield LC/MS (ES+)
362 (M+H")

Example 123
22,2-Trifluoroethyl isocyanate

Method 6

A mixture of 3,3,3-trifluoropropionic acid (10 2 g 80 mmol) and thionyl chlonde (5 8
mL, 80 mmol) was heated at reflux for 3 h and cooled to room tempersature.
Dastillatron of this mixture afforded 3 3 3-tnfluoropropionyl chlorzde as a colorless
baud (7 12 g, 61%) A muxture of 3,3,3-tmflnoropropionyl chlonide (6 3 g, 43 mmol),
sodium azide (2 8 g 43 mmol) and toluene (10 mL) was stirred for 18 h at room
temperature, heated at reflux for 1 5 h and cooled to room temperature to give a
solution of 2 2 2-tnfluoroethyl 180cyanate 1n toluene (approxmmately 1 2 M by titration
using benzylamine) which was used as such 1n subsequent reactions

5-Cyano-3,6-dihydro-4-methyl-2-0x0-6 (3-(4 pyridyl)phenyl) 1-(2H)-
pyrimidinecarboxylic acld, 1-(2,2,2-trifluoro)ethyl amide

Following the procedure of Method 4 the TFA salt of the title compound was
obtamned from 5-cyano-3 6-dihydro-4-methyl-2-oxo-6-(3-(4-pyndyl)phenyl)-(2H)-
pynmidine and 2,2,2 tnfluoroethyl 1socyanate as an off-white solrd 1 45% yield 'H
NMR (MeOH-ds 500 MHz) 56951 (t,1H,J=66Hz) 886 (4,2 H J=66Hz)
830(d,2H,/J=66Hz) 793(d 1H J=77Hz),790(s 1H) 767, 1H,J=77
Hz) 759(d,1H J=77Hz) 629(s 1H) 397(m,2H) 218 (s 3 H) LC/MS
(BS+) 416 M+HH

Example 124
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3~(4-pynidyl)phenyl) 1-(2H)
pyrimidinecarboxylic acid, 1-zsopropyl annde
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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-pyndyl)phenyl)-(2H)-
pynmmdme and 1sopropyl 1socyanate as a colorless solid m 44% yield "H NMR
(MeOH-dy, 400 MHz) 3887 (d,2H,/=70Hz) 834 (d,2H,J=70Hz),794 (d, 1
HJ=75Hz) 789(s 1H),768(t, 1H,J=75Hz) 758(d 1H,J=75Hz) 627
(s,1H) 38 (m,1H) 216(s 3H) 118(d,3H J=66Hz) 112(d,3H,J=66
Hz), LC/MS (ES+) 376 (M+HY)

Example 125
5-Cyano-3,6 dihydro-4-methyl-2-0x0-6-(3-(4 pyridyl)phenyl)-1(2H)-
pyrumdinecarboxylic acid, 1-cyclopropyl amide
Followng the procedure of Method 4 the TFA salt of the title compound was
obtamed from 5-cyano-3 6-dihydro-4-methyl-2-ox0-6-(3-(4-pyndyl)phenyl)<(2H)-
pynmidine and cyclopropyl 1socyanate (prepared from cyclopropanecarbonyl chlonde
using the procedure of Method 6) as a colorless solid 1 42% yield 'H NMR (MeOH-
d, S00MHz) 8851 (d,2H,/=60Hz) 764(d, 1 H,/=77Hz), 760 (m, 3 H)
746(t,1H J=77Hz) 732(d,1H,/=77Hz2),615(s,1H),254 (m, 1 H) 205
(8 3H) 062 (m,2H) 043 (m, 1 H) 036 (m, 1 H) LC/MS (ES+) 374 (M+H")

Example 126
5-Cyano-3,6-dihydro-4 methyl-2-ox0-6-(3 (3 pyridyD)phenyl)-(2H)-pyrimidine
Following the procedure of Method 5 5-cyano-3 6-dihydro4-methyl-2-0x0-6-(3-(3-
pyndyl)phenyl)-(2H)-pynmudine was obtained from 6-(3-bromophenyl)-5-cyano-3 6-
dihydro-4-methyl-2-oxo-(2H)-pynmdine and pynidine-3-boronic acid 1 3-
propanediol cyclic ester as an off-white solid 1n 76% yield 'H NMR (DMSO-ds, 400
MHz)5951(s 1H) 881(d,1H J=26Hz),853(m, 1 H),799(m, 1 H) 782 (s
1H) 764(d 1H,J=79Hz) 757 (d 1H,/=18Hz2),750(, L H J=79 Hz)
745(m,1H) 730(d,1H,J=26Hz) 515(s 1H) 197(s 3H)

5-Cyano-3,6-dihydro-4 methyl 2-o0x0-6 (3-(3-pyridyD)phenyl) 1-(2H)-
pyrnmidinecarboxylic acid, 1-ethyl amide

80
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Following the procedure of Method 4 the HCI salt of the title compound was
obtamed from 5-cyano-3,6-dihydro-4-methyl-2-o0x0-6-(3-(3-pyndyl)phenyl)-(2H)-
pyrumidine and ethy] 1s0cyanate as a higbt yellow solid 1 53% yield 'H NMR
(MeOH-dq, 400 MHz) 59 18 (s, 1 H), 892 (m, 1 H) 886(d,2H,J=53Hz) 819
(m1H),778(m,2H), 764 (t, 1H,J=75Hz),751(d,1H,J=75Hz),624(s 1
H) 324(m,2H) 215(s,3H) 111 (,3H,7=70Hz) LC/MS (ES+) 362 M+H")

Example 127
5-Cyano-3,6-dihydro-4-methyl 2-oxo0-6-(3 (3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-(2,2,2-trifluoro)ethyl amide
Following the procedure of Method 4 the TFA salt of the title compound was
obtaned from 5-cyano-3 6-dihydro-4-methyl-2-0x0-6-(3-(3-pynidyl)phenyl)-(2H)-
pynmudine and 2,2,2-tniflucroethy] 1s0cyanate as an coloress sohd 1n 40% yield 'H
NMR (MeOH-d, 400 MHz)5951(s,1H) 907(s 1 H),879(s,1H) 871 (d, 1 H
J=66Hz),804(m,1H) 776(d,1H,J=77Hz),773(s,1H), 762 (m, 1 H), 7 49
(d,1H,J=77Hz) 627(s,1H) 398 (m,2H) 217(d,3H J=27Hz) LC/MS
(ES+) 416 (M+HY)

Example 128
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3 pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acd, 1-isopropyl 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-(3-pyndyl)phenyl)-(2H)-
pynmudine and 1s0propyl 1socyanate as a colorless solid n 46% yield 'H NMR
(MeOH-d; 400 MHz) 83909(d 1H J=18Hz),879(d 1H J=53Hz) 874 (m
1H),805(m,1H) 776 (d 1H,J=79H2),773(d, 1 H,J=18H2),762(, 1H,J
=79Hz),748(d,1H J=79Hz) 624(5,1H),386(m, 1 H),215(s 3H),118
(d.3HJ=66Hz) 112(d,3H,J=66Hz) LC/MS (ES+) 376 (M+H")

Example 129

5 Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-cyclopropyl amide

81
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Followng the procedure of Method 4, the HCI salt of the title compound was
obtamed from S-cyano-3,6-dthydro-4-methyl-2-oxo-6-(3-(3-pyndyl)phenyl)-(2H)-
pynmidine and cyclopropyl 1socyanate as an off-white solid m 40% yield. *H NMR
(MeOH-ds 500 MHz)5908(s 1H),880(d, 1H,/=82Hz) 877(d 1H J=55
Hz) 805 (m, 1H),770(d, 1H J=77Hz),767(s 1b) 7.55(, 1H,J=7 7 Hz),
741(d, 1 H,J="77Hz) 615 (s, 1 H), 2 53 (m, 1 H) 206 (s, 3 H), 0 62 (m, 2 H),
043 (m, 1 H) 036 (m, 1 H) LC/MS (ES+) 374 (M+H")

Example 130
5 Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3 pyridyDphenyl) 1 (2H)-
pyrimidinecarboxylic acid, 1-cyclobutyl anmde
Following the procedure of Method 4, the TFA salt of the title compound was
obtained from S-cyano-3 6-dibydro-4-methyl-2-oxo-6-(3-(3-pyndyl)phenyl)-(2H)-
pynimidine and cyclobutyl 1socyanate (prepared from cyclobutanecarbonyl chloride
using the procedure of Method 6) as an off-white solid 1n 88% yield. 'H NMR
(MeOH-dy, 500 MHz)5899(s 1 H),869(d,1H,/=49Hz),863(d 1H /=82
Hz),795(m 1H) 766(d, 1 H,J=77Hz),762(s 1H),752(t,1H J=77Hz),
738W,1H J=77Hz) 612(s 1H) 409(m, 1 H),218(m,2H),206 (s 3 H)
182(m 2H) 163 (m, 2H) LC/MS (ES+) 388 (M+H")

Example 131
5 Cyano 3,6-dihydro-4-methyl-2-0x0-6-(3~(3-pyndyl)phenyl) 1-(2H)-
pyrimdinecarboxylic acid, 1-cyclopentyl 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-(3-pyndyl)phenyD)-(2H)-
pynmudine and cyclopentyl 1socyanate as an off-white solid 1n 46% yield LC/MS
(ES+) 402 (M+H")

Example 132
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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Following the procedure of Method 4 the TFA salt of the title compound was
obtamed from 5-cyano-3,6-dihydro-4-methyl-2-oxo0-6-(3-(3-pyndyl)pbenyl)-(2H)-
pynmidine and cyclopropylmethyl 150cyanate (prepared from cyclopropylacetic acid
vsing the procedure of Method 6) as an off-white sohd 1 62% yield LC/MS (ES+)
(M+H")

Example 133
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(2-pyridyl)phenyl)-(2H)-pyrimidine
Following the procedure of Method 5, 5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(2-
pyndylphenyl)-(2H)}-pynmdine was obtamed from 6-(3-bromophenyl)-5-cyano-3,6-
dihydro-4-methyl 2-oxo-(2H)-pynmidine and 2-tnbutylstanaylpyridine as an off-
white solid 1n 26% yield "H NMR (MeOH-dy, SOOMHz) 871(d, 1H,/=50Hz)
825(m,1H) 809(d 1H,J=77Hz) 793 (m,2H) 767 (m,1H) 763(d,1H,J
=82Hz) 757(d 1H,J=77Hz),529(s 1H),213 (5,3 H) LC/MS (BS+) 291
(M+H)

5-Cyano-3,6-dihydro-4 methyl-2-0x0-6-(3-(2-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl amide

Followtng the procedure of Method 4 the title compound was obtained from 5-cyano-
3 6-dihydro-4-methyl-2-0x0-6-(3<(2-pyndyl)phenyl)}-(2H)-pyrmmdine and ethyl
1s0cyanate as a colorless solid in 25% yield '"H NMR (MeOH-d,, 400 MHz) O 8 61
(m,1H) 790(m 3H) 782(d 1H,/=79Hz),751 (m, 1 H) 738 (m,2H) 625
(s 1H),325(m,2H),215(,3H),111(t,3H J=70Hz), LC/MS (ES+) 362

M+HY

Example 134
5-Cyano 3,6-dihydro-4 methyl 2-ox0-6-(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-
butoxycarbonylpyrrole)phenyl)-(2H)-pynmudine was obtamed from 6-(3-
bromophenyl) 5-cyano-3 6-dihydro-4-methyl-2-oxo-(2H)-pynmdine and 1-(t-
butoxycarbonyl)pyrrole-2-boronic acid as a hght yellow foamy sohd 1 43% yield 'H
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NMR (DMSO-ds, 400 MHz) 69 52 (s, 1 H) 7843, 1H),739(, 1 H,J=79 Hz), d
734(m,1H) 728(d, 1H,J=79Hz) 723 (4,1 H J=79Hz) 719(s,1 H) 628
(m 1H),621(m,1H) 509(s 1H) 200(s,3H),128(s 9H)

5-Cyano-3,6-dihydro-4-methyl-2-ox0-6-(3-(2-pyrrole)phenyl) 1-(ZH)-
pyrimidinecarboxylic acid, 1-ethyl amide

Following the procedure of Method 4 and subsequent treatment with TFA 1n CH2Cl,
for 3 h, the title compound was obtamed from 5-cyano-3 6-dihydro-4-methyl-2-oxo-
6-(3«(2- t-butoxycarbonylpyrrole)phenyl)(2H)-pynmidine and ethyl 1socysnate as a
hght brown sohd m 21% yield. 'H NMR (MeOH-d,, 400 MHz) O 7 49 (m, 2 H), 7 32
tL1H,J=79Hz),706(d, 1 H,J=79Hz),680(s, 1 H) 643 (s 1 H) 6 14(m, 2
H),325(m,2H),2 14(s 3H) 112(t,3H,J=70Hz) LC/MS (ES+) 350 M+H")

Example 135
6~(3 Bromo-4-fluorophenyl)-5 cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-
pyrmmudine
Following the procedure of Method 1 6-(3-bromo—4-fluorophenyl)-5-cyano-3 6-
dihydro-4-methyl 2-oxo-(2H)-pynmdine was obtained from 3-bromo-4-
fluorobenzaldehyde, urea and acetoacetamide as a hight yellow solid m 99% yield 'H
NMR (DMSO-ds 400 MHz) 8962 (s, 1 H) 786(s,1H) 762(d,1H,J=6 6 Hz)
744(t 1H,/=88Hz) 738(m,1H),518(s 1 H),203 (5,3 H)

5 Cyano-3,6-dihydro-6 (4-fluoro-3 (3-pyridyl)phenyl)-4-methyl-2-ox0 (2H)-
pyrumdine

Following the procedure of Method 5 5-cyano-3 6-dibydro-6-(4-fluoro-3-(3-
pyndyl)pbenyl}4-methyl-2 oxo~(2H) pynmidine was obtamed from 6-(3-bromo-4-
fluorophenyl)-5-cyano-3 6 dihydro-4-methyl-2-oxo-(ZH)-pynmdine and pyridmne-3-
boronic acid, 1,3 propanediol cyclic ester as a dark brown solid 1n 44% yield Iy
NMR (DMSO-dg 400 MHz)35958(s 1H) 874(s 1 H),862(m, I H) 797 (m 1
H) 786(s 1H),753(m 2H) 742(m 1H) 740(s,1H),523(s,1H),202(s 3
H)
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5-Cyano-3,6-dibydro-6-(4 fluoro-3-(3-pyndyl)phenyl)-4-methyl-2-oxo-1-(2H)
pyrimidimecarboxyhc acid, 1-ethyl amide

Following the procedure of Method 4 the TFA salt of the ntle compound was
obtamed from 5-cyano-3,6-dihydro-6-(4-fluoro-3-(3-pyndyl)phenyl)-4-methyl-2-oxo-
(2H)-pynmudine and ethyl 1socyanate as a colorless sohd m 52% yield 'H NMR
(MeOH-ds 400 MHz)85895(s,1H),874(d,1H,J=49Hz),858(d, 1 H,J=77
Hz) 798 (m, 1 H), 7 54 (m, 1 H), 743 (m, 1 H), 728 (m, 1 H), 6 14 (s 1 H),206 (s
3H) 102(t,3H J=71 Hz), LC/MS (ES+) 380 (M+H")

Example 136
5 Cyano-3,6-dihydro-6-(4-fluoro-3-(3 pyridyD)phenyl)-4 methyl 2-oxo-1-(2H)-
pyrmudinecarboxyhc 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-dshydro-6-(4-fluoro-3-(3-pyndyl)phenyl)-4-methyl-2-oxo-
(2H)-pyninudine and 2,2,2-tnflucroethyl 150cyanate as a colorless solid n 31% yield
'H NMR (MeOH-d; 500 MHz) O 'H NMR (MeOH-d4, 400 MHZ) 85 9 48 (m, 1 H)
899(s 1H) 880(s 1H) 857(d 1H J=82Hz),800(m, 1 H) 763 (m, 1H),
753(m, 1 H) 738(m, 1 H) 626 (s 1H) 397(m,2H) 217(d,3H,7=16Hz)
LC/MS (ES+) 434 M+H")

Example 137
5-Cyano-3,6-dihydro-6-(4-fluoro-3 (3-pyridyl)phenyl)-4 methyl-2-oxo-1-(2H)-
pyrmnidinecarboxylic acid, 1-cyclopropyl amide
Following the procedure of Method 4 the TFA salt of the title compound was
obtamned from 5-cyano-3 6-dihydro-6-(4-fluoro-3-(3-pyndyl)phenyl)-4-methyl-2-oxo-
(2H)-pyrmudine and cyclopropyl 1socyanate as an off-white sohd mn 39% yield
LC/MS (ES+) 392 M+H")

Example 138

6-(5-Bromo-2 fluorophenyl) 5-cyano-3,6-dihydro-4-methyl-2-oxo (2H)-
pyrimidine

85
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Following the procedure of Method 1, 6 (5-bromo-2-flucrophenyl)-5-cyano-3,6-
dihydro-4-methyl-2-oxo (ZH)-pynoudine was obtained from 5-bromo-2-
flnorobenzaldehyde, urea and acetoacetarmide as a yellow sohid m 72% yield. 'H
NMR (DMSO-ds 400 MHz) $966(s 1 H) 781(s 1H),761(m,1H) 754 (m, 1
H) 727(m,1H),536(s,1H),2.02(d,3H,/=31Hz)

5-Cyano-3,6-dihydro-6-(2-fluoro-5-(3-pyndyl)phenyl)-4-methyl-2-0xo-(2H)-
pyrimidine

Following the procedure of Method 5, S-cyano-3 6-dihydro-6-(2-fluoro-5-(3-
pyndyl)phenyl)-4-methyl-2-oxo-(2H)-pyrnnmudine was obtained from 6 (5-bromo-2-
fluorophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-pyrimdine and pyndine-3-
boronsc acid 1 3-propanedicl cyclic ester as an off-white sohd m 59% yield. 'H NMR
(DMSO-ds, 400 MHZ) 5962 (3,1 H), 886 (d, 1 H,J=18Hz),8 58 (m, 1 H) 804
(m,1H) 781 (s 1H),777 (m, 1 H) 769 (m, 1H) 750(m, 1H),738 (m, 1 H),
541 (s 1H) 201 (d,3H,J=09Hz)

5-Cyano-3,6-dihydro-6-(2-fluoro-5-(3 pyridyl)phenyl)-4-methyl 2-0x0-1-(2H)-
pyrimudmecarboxylic acid, 1-ethyl amide

Followng the procedure of Method 4 the HCI salt of the title compound was
obtained from S5-cyano-3 6-dihydro-6-(2-fluoro 5-(3-pyndyl)phenyl)-4-methyl-2-0xo-
(2H)-pynmudine and ethyl 1socyanate as a shightly yellow solid m 34% yield 'H
NMR (MeOH-d,, SO0 MHz)5920(s 1 H) 891(d 1H,/=82Hz) 886(d,1H,J
=44Hz) 819(m,1H) 784 (m,2H) 740 (m, 1 H) 629(s 1 H) 320 (m, 2 H)
212(d 3 H,J=22Hz), 109 (m, 3 H), LC/MS (ES+) 380 (M+H")

Example 139
5-Cyano 3,6-dihydro-6-(2-fluoro-5-(3 pyridyl)phenyl)}-4-methyl 2-oxo0-1-(2H)-
pyrnmidinecarboxyhc acid, 1-cyclopropyl amide

Following the procedure of Method 4 the HC] salt of the title compound was

obtained from 5-cyano-3 6-dihydro-6-(2-fluoro-5-(3-pyndyl)phenyl)-4-methyl-2-oxo-
(2H)-pynmidine and cyclopropyl 1socyanate as a hight yellow sohd m 32% yield 'H
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NMR (MeOH-d, 500 MHz) 009 19 (s, 1 H), 891 (d, 1 H, J=8 2 Hz) 885(d, 1 H,
J=5.5Hz), 8 17 (m, 1 H), 7 84 (m, 2 H), 7.40 (m, 1 H) 628 (s, 1 H), 2 58 (m, 1 H)
211(s 3H) 069 (m, 2H),051 (m 1H),042 (m, 1 H) LC/MS (ES+) 392 (M+H"

Examplie 140
5 Cyano-3,6-dihydro-4 methyl 6-(3 (4 methyl-3-pyndyl)phenyl)-2-oxo-(2H)-
pyrimidine

Method 7

A mixture of 6-(3-bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-
pynmdine (1 46 g, 5 mmol), bis(pinacolato)diboron (1 40 g, 5 5 mmol) potassium
acetate (147 g 16 5 mmol) and DMF (5 mL) was flushed wath mitrogen gas several
tunes before [1,1'-bis(diphenylphsophino)ferrocene]dichloropalladiom (S0 mg) was
mtroduced The reaction mixture was heated at 95 °C under mitrogen for 18 h, cooled
to room temperature and filtered through Celite The filtrate was diluted with EtOAc
washed with water and with brine, dned (NazSO4) and concentrated to give a dark
viscous o1l This matenat was re-dissolved i DMF (5 mL) and reacted under
mitrogen with 5-bromo-2-methylpyndme (0 66 g, 3 8 mmol) [1,1 -
bis(diphenylphsophino)ferrocene]dichloropalladium (50 mg) and potassiam carbonate
(207g 15mmol)at 95 °Cfor 18h The reaction mixture was cooled to room
temperature, diluted with MeOH and stured with AG SOW-X2 Resin for Smun  The
resin was collected by vacuum filtration, washed with MeOH and then eluted with 2
M NH; n MeOH This NH3;-MeOH solution was concentrated m vacuo to give 5-
cyano-3 6-dihydro-4-methyl-6-(3-(4-methyl-3-pyndyl)phenyl)-2-oxo-(2H)-
pynmudme as a brown solid (0 69 g 45%) 'H NMR (DMSO-dg, 400 MHz) 59 55 (s
1H)872(s 1H) 792(d,1H J=62Hz) 785(s 1H),764(d, 1 H,J=7 5Hz),
757( 1H),751(,1H J=75Hz%),733(m,2H) 518(s 1 H) 249(s,3H),201
(s 3H)

5 Cyano 3,6-dihydro-4 methyl-6 (3<(4 methyl-3-pyrndyl)phenyl) 2-ox0-1-(2H)-
pyrimdinecarboxylic acid, 1-ethyl amide
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Following the procedure of Method 4, the HCI salt of the title compound was
obtawned from 5-cyano-3 6-dihydro-4-methyl-6-(3-(4-methyl-3-pyndylyphenyl)-2-
oxo-(2H)-pyrimudine and ethyl 1socyanate as a shghtly yellow solid 1n 33% yield 'H
NMR (MeOH-d, SO0MHZz)3899(d,1H,/=22Hz),875(m,1H),801 (d,1H,J
=82Hz),776(d,1H,J=77Hz),773(s,1H) 762 (t,1H,J=77Hz) 749(d, 1
H,J=77Hz) 623(s 1H) 325(m,2H),284(s,3H) 215(s 3H),112(t,3H,7J
=7 1 Hz), LC/MS (ES+) 376 (M+H")

Example 141
5-Cyano-3,6-dihydro-4-methyl-6-(3-(4-methyl-3-pyridyl)phenyl)-2-oxo 1-(2H)-
pyrimidinecarboxylic acid, 1-cyclopropyl amude
Followmg the procedure of Method 4, the TFA salt of the title compound was
obtamned from 5-cyano-3,6-dihydro-4-methyl-6 (3<(4-methyl-3-pyndyl)phenyl)-2-
oxo~(2H)-pyrimudine and cyclopropyl 1socyanate as a colarless solid 1n 17% yield 'H
NMR (MeOH-d4 400 MHZz) 85895 (s, 1 H) 866(d, 1 H,J=83Hz) 793 (d,1H,J
=83Hz) 775(d 1H,7J=79Hz) 772(s 1H) 761 (1, 1H,J=79Hz) 747(d, 1
H,J=79Hz) 623(s 1H) 281(s 3H) 263(m,1H) 215(s, 3 H),071 (m, 2 H),
051 (m, 1 H), 046 (m, 1 H) LC/MS (ES+) 388 (M+H")

Example 142
6-(3-Carbomethoxyphenyl)-5-cyano-3,6-dihydro-4 methy!-2-oxo-(2H)-
pyrmmidine

Method 8

A mixture of 3-carbomethoxybenzadehyde (4 15 g, 25 3 mmol), acetoacetamide (2 56 g
25 3 mmol) urea (228 g 38 0 mmol) boron trifluonde etherate (0 25 mlL), 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 resultung precipitates were collected by
vacuum filtration washed with THF and air dned to give 7 48 g of an off-whte solid
To a muxture of this solid and pynidine (100 mL) at 0 °C was added influroacenc
anhydnde (10 6 mL, 7 5 mmol) slowly via syninge The resuling brown solution was
sturred for 2 5 h and poured 1nto water to result m precipitation  The precipitates were
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collected by vacuum filtration, waghed with water and wath CH2Cl», and air dned to give
6-(3-carbomethoxyphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-pynmdine as a
hght tan sohid (4 57 g, 67%) 'H NMR (DMSO-ds 400 MHz) 859 62 (s 1 H), 794 (m,
2H) 790(s,1H) 758(m,2H),524(3,1H),387(s 3H),202(s 3H)

6-(3-Carbomethoxyphenyl)-5 cyano-3,6-dihydro-4 methyl 2-oxo-1 (2H)-
pyrimidinecarboxylic acid, 1-ethyl anmde

Following the procedure of Method 4, 6-(3-carbomethoxyphenyl)-5-cyano-3 6-dihydro-
4-methyl-2-0x0-1-(2H) pynmdinecarboxyhc aczd, 1-ethyl amide was obtaned from 6-
(3-carbmethoxyphenyl)-5-cyano-3 6-dthydro-4-methyl-2-oxo-(2H)-pynmdine and ethyl
1socyanate as & colorless sohid mn 52% yield ‘H NMR (MeOH-dy, 400 MHz) 85 8 94 (s,
1H) 789 (m,2H),748(d, 1 H,J=79Hz),740(t, 1 H,J=79Hz) 615 (s, 1 H),
383(6 3H) 317(m,2H),207(s 3H),105(t,3H,/=70Hz) LC/MS (ES+) 343
(M+H") 365 (M+Na")

6-(3 Carboxyphenyl)-5-cyano-3,6-dihydro-4-methyl-2-ax0-1-(2H)
pyrimidinecarboxylic acld, 1-ethyl amude

Method 9

To a muxture of 6-(3-carbomethoxyphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-
(2H)-pynmidinecarboxylic acid, 1-ethyl anude (0 34 g, 1 0 mmol) MeOH (9 mL) and
water (3 mL) at 0 °C was added hithium hydroxide (0 84g 20 0 mmol) The reaction
mixture was stirred for 1 h acidified to pH 2 wath 1 N HCI and extracted wath EtOAc
The extract was drnied (MgSO,) and concentrated 1n vacuo to give 6-(3-
carboxyphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-pynimdinecarboxyhic
acid 1-ethyl amude as a colorless solid (030 g 92%) 'H NMR (MeOH-d, 400
MH2)5898(s 1H) 789(m,2H) 746(d,1H J=75Hz),742(t 1H,J=75
Hz) 612(s 1 H) 316(m,2H) 206(s 3H) 103(t,3H,J=70Hz)

5 Cyano 3,6-dihydro-4 methyl-6-(3-(4 methyl-5-o0xa-2,3-diazole)phenyl) 2-oxo-1-
(2H)-pyrimidinecarboxyhc acid, 1-ethyl amide
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Method 10

A mixture of 6-(3-carboxyphenyl)-5-cyano-3 6-dihydro-4-methyl-2-oxo-1-(2H)-
pynmidinecarboxyhe acid, 1-ethyl amude (0 03 g, 0 1 mmol) BOP reagent (0 07 g,
0 15 mmol) dusopropylethylamine (0 03 L, 0 15 mmol) hydrazine (5 OL, 0 15
mmol) and THF (1 mL) was stirred for 1 h and concentrated 1n vacuo The residue
was heated with tnethyl orthoacetate (1 mL) at 80 °C for 18 h to give a ight red
solution. This solution was concentrated m vacuo, punification of the residue was
carmed out using preparatve HPLC Appropriate fractions were combined and
concentrated i vacuo to give the title compound as an off-white sohd (0 02 g, 55%)
'H NMR (DMSO-ds, 500 MHz) 53 1054 (s, 1 H), 880 (t, 1 H, /=55Hz),793 (d, 1
H,J=79Hz) 784(s,1H) 764(, 1H,J=79Hz),750(d, 1 H,7=79Hz) 618
(s,1H),316(m,2H),209(s 3H),103 (t,3H, J=7 1 Hz), LC/MS (ES+) 367
M+H" 399 M+Nzh

Example 143
5-Cyano-3,6-dihydro-4-methyl 6~(3 (5-o0xa-4 trifluoromethyl-2,3-dzole)phenyl)
2-ox0-1 (2H)-pynmidinecarboxylic acid, 1-ethyl amide
Following the procedure of Method 10 the title compound was obtaned from 6-(3-
carboxyphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-pyrumdinecarboxylic
acid, 1-ethyl amude, hydrazane and trifluoroacetic acid as a colorless solid 1n 42%
yield 'H NMR (DMSO-dg, 500 MHz) 55 1054 (s, 1 H) 8 79(t, 1 H,J=5 5 Hz)
784(d,1H J=77Hz2) 775( 1H) 757(,1H J=77Hx2),751(d 1H J=77
Hz),613 (s, 1 H) 316(m,2H) 2.09(s,3H) 103(t, 3H,7=71Hz) "FNMR
(OMSO0-dg, 500 MHz) 85-73 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-
methyl-2-ox0+2H) pynmidine was obtamned from 2-bromobenzaldehyde,

acetoactamide and urea as a hight yellow solid 1n 85% yield "H NMR (DMSO-ds,

g
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400 MHz) 5964 (s, 1H) 781 (s, 1 H) 763 (3, 1H,J=79Hz),7.44 (m,2H) 729
(m, 1 H), 551 (s,1H) 201 (s, 3 H)

6-(2-(4-ChlorophenyD)phenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-
pyrimudme

Following the procedure of Method 5 6-(2-(4-chlorophenyl)phenyl)-5-cyano-3,6-
dihydro-4-methyl-2-oxo~(2H)-pynmidine was obtained from 6 (2-bromophenyl)-5-
cyano-3 6-dihydro-4-methyl-2-oxo-(2H)-pynmdine and 4-chlorophenylboronic acid
as a colorless solid m 53% yield.

6-(2-(4-Chlorophenyl)phenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl amide

Following the procedure of Method 4, the title compound was obtamned from 6-(2-(4-
chlorophenyl)phenyl)-5-cyano-3 6-dihydro-4-methyl 2-oxo-(2H)-pynmidine and
ethyl 1socyanate as a coloriess solid 1n 47% yield. "H NMR (MeOH-d, 400 MHz)
747T(m,2H) 735(m,5H) 712(d,1H J=66Hz) 617(s 1H) 316(m,2H)
195(s,3H), 105 (m, 3 H J=7 0Hz), LC/MS (ES+) 395 M+HH

Example 145
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-oxo-6-(2~(3-
pyndyl)phenyl)-(2H)-pynmidine was obtamned from 6-(2-bromophenyl)-5-cyano-3,6-
dihydro-4-methyl-2-oxo(2H)-pynmdme and pyridine-3-boronic acid 1 3-
propanediol cyclic ester as a colorless viscous oil m 29% yield 'H NMR (MeOH-ds,
400 MHz) 58 44 (m,2H) 774 (m,1H) 745(m,4H) 714(d, 1 H,J=75Hz)
512(s 1H) 188(d,3H,J=13Hz)

5 Cyano-3,6-dihydro-4-methyl 2-0x0-6 (2-(3-pyridyl)phenyl)-1-(2H)
pynmudimecarboxylic aad, 1-ethyl amude
Following the procedure of Method 4 the TFA salt of the title compound was

obtained from 5-cyano-3 6-dihydro-4-methyl-2-ox0-6-(2-(3-pyndyl)phenyl)-(2H)-
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Clamms
What 1s claimed 18

1 A compound of formula IA

Yo Ye
Ys Y,
NC Ay

1ts enantiomers, diastereomers, pharmaceuntically acceptable salts, prodrugs and
solvates thereof wheremn

R; 18 selected from the group consisting of hydrogen, alkyl and cycloalkyl

Y Y3, Y3 Y4 and Y;s 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; Y5 Y3 Y4 and Ysis aryl or
heteroaryl

Ry1s selected from the group consisting of alkyl arylalkyl, cycloalkylalkyl
heteroarylalkyl, heterocycloalkylalkyl, CN CORs CO2Rs and CONR;sRs

Rs and Rs are mndependently selected from the group consisting of H, alkyl,
haloalkyl, cycloalky]l ammoalkyl arylalkyl, cycloalkylalkyl, heteroarylalkyl and
heterocycloalkylalkyl,

Z 15 selected from the group consisting of O S and NRg

Rg 15 selected from the group consisting of H, CN, sulfonanudo OR; alkyl,
cycloalkyl, aryl, arylalkyl beterocyclyl, heteroaryl and heteroarylalkyl and

Rz 1s selected from the group consisting of H alkyl arylalkyl cycloalkylalkyl
heterocycloalkylalkyl and heteroarylalkyl

2 'The compound of claam 1 wherein Y2 1s aryl or heteroaryl
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3 The compaound of claim 2 wherein Y, 15 an optionally substituted phenyl pyndyl 6
thiazolyl, pyrrolyl or diazolyl

4 The compound of claim 3 wherein said substituent 1s halo, alkyl, or haloalkyl

5 The compound of clmxm 4 wherewn said subsituent 18 Br Cl, F, methyl, ethyl
or CF;

6 The compound of claim 1 wherein Ry 18 alkyl arylalkyl CO:Rs or CONRsRg

7 The compound of claim 1 wherewn Ry 1s alkyl Ry 18 selected from the group
consisting of alkyl arylalkyl, COoRs and CONRsRs Rs and Rg are mdependently
selected from the group consisung of H, alkyl, haloalkyl, cycloalkyl, and arylalkyl Z
18 selected from the group consisting of O, S and NRg, Ry 15 selected from the group
consisting of H and CN

8 The compound of clamm 1 wherein R4 18 CO2Rs and Z 15 O
9 The compound of claim 1 wherein R4 18 CONRsRs and Z 15 O

10  The compound of claum 1 wheremn Ry 15 selected from the group consisting
of alkyl and arylalkyl, and Z1s O

11 The compound of claim 1 wherein R; 18 CHs R4 18 CO2Rs Rs1s alkyl and Z
180

12 A compound selected from the group consistng of
6-(3-biphenyl)-S-cyano-3 6-dihydro-4-methyl-2-oxo0-1-(2H)-pynmidinecarboxylic
acid, 1-ethyl ester,

5-cyano-3,6-dihydro-4-methyl-2-oxo0-6-(3-(2-thuenyl)phenyl) 1-(2H)-
pynmidinecarboxylic acid, 1-ethyl ester
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6-(3-biphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-pyrnmidinecarboxylic
acid, 1-ethyl amude,

6 (3-(4-chlorphenyl)phenyl}-5-cyano-3 6-dihydro-4-methyl-2-oxo-1-(2H)-
pynnudinecarboxyhic acid, 1-ethyl amide,
5-cyano-3,6-dihydro-4-methyl-2-oxo-6-(3-(2-thuenyl)phenyl)-1-(2H)-
pynmudinecarboxyhic acid, 1-ethyl amude,

5-cyano-3 6-dihydro-4-methyl-2-oxo0-6-(3-(3-thuenyl)phenyl)-1-(2H)-
pyrimdinecarboxylic acid, 1-ethyl amide,

5-cyano-3 6-dihydro-4-methyl-2-oxo-6-(3-(4-pyndyl)phenyl)-1-(2H)-
pynmudinecarboxylic acid, 1-ethyl amde

5-cyano-3 6-dibydro-4-methyl-2-oxo-6-(3-(4-pyndyl)phenyl)-1-(2H)-
pynmudinecarboxylic acad, 1-2,2,2-tnflucro)ethyl amide,

5-cyano-3 6-dihydro-4-methyl-2-ox0-6-(3-(4-pyndyl)phenyl)-1-(2H)-
pynmudinecarboxyhc acid, 1-1sopropyl anude

5-cyano-3 6-dihydro-4-methyl-2-oxo-6-(3-(4-pyndyl)phenyl)-1-(2H)-
pynmdinecarboxylic acid, 1-cyclopropyl amde,

S-cyano-3 6-dihydro-4-methyl-2-oxo-6~(3-(3-pyndyl)phenyl)-1-(2H)-
pynmudinecarboxylic acid, 1-ethyl amide

S-cyano-3 6-dihydro-4-methyl-2-ox0-6-(3-(3-pynidyl)phenyl)-1-(2H)-
pynmidinecarboxylic acid, 1-(2,2,2-influoro)ethyl amrde,

5-cyano-3 6-dihydro-4-methyl-2-oxo0-6-(3-(3-pyndyl)phenyl)-1-(2H)-
pyrumdmecarboxylic acid, 1-1sopropyl anude,

5-cyano-3 6-dibydro-4-methyl-2-oxo 6 (3-(3-pyndy!)phenyl)-1-(2H)-
pynmudinecarboxylic acid, 1-cyclopropyl amide

5-cyano-3 6-dihydro-4-methyl-2-oxo-6~(3-(3-pyridyl)phenyl)-1-(2H)-
pynmidimnecarboxylic acid, 1 cyclobutyl amide

S5-cyano-3 6-dihydro-4-methyl-2-oxo0-6-(3<(3-pyndyl)phenyl)-1-(2H)-
pynmudinecarboxylic acid, 1-cyclopentyl anmude

5-cyano 3 6-dihydro-4-methyl-2-oxo-6-(3-(3-pyndyl)phenyl)-1-(2H)-
pynmudinecarboxylic acid, 1-cyclopropylmethyl amide,

5-cyano-3 6-dihydro-4-methyl-2-0x0-6-(3<2-pynidyl)phenyl)-1-(2H)-
pynumdinecarboxyhe acad, 1-ethyl amide,

95




WO 02079169 PCT/US02/09494

10

15

30

S-cyano-3,6-dihydro-4-methyl-2-oxo0-6-(3-(2-pyrrole)pbhenyl)-1-(2H)-
pynmudinecarboxyhic acid, 1-ethyl amide,
5-cyano-3,6-dihydro-6-(4-fluaro-3-(3-pyndyl)phenyl )} 4-methyl-2-oxo-1-(2H)-
pynmudinecarboxyhc acid, I-ethyl amude
5-cyano-3,6-dihydro-6-(4-fluoro-3-(3-pyndyl)phenyl)-4-methyl-2-oxo-1-(2H)-
pynmidinecarboxylic acid, 1«2 2,2~tnfluoro)ethyl amde
5-cyano-3,6-dihydro-6-(4-fluoro-3-(3-pyndyl)phenyl)-4-methyl-2-oxo-1-(2H)-
pynmdinecarboxylic acid, 1-cyclopropyl amde

5-cyano-3 6-dihydro-6-(2-fluoro-5-(3-pyndyl)phenyl)-4-methyl-2-oxo-1(2H)-
pynmudmecarboxylic acid, 1-ethyl amide,

5-cyano-3 6-dihydro-6-(2-fluoro-5 (3-pyndyl)phenyl)-4-methyl-2-0x0-1-(2H)-
pynmudinecarboxyhc acid, 1-cyclopropyl amde,

5-cyano-3 6-dihydro-4-methyl-6-(3-(4-methyl-3-pynidyl)phenyl)-2-oxo-1-(ZH)-
pynmdinecarboxylic acid, 1-ethyl amide,

5-cyano-3 6-hhydro-4-methyl-6-(3-(4-methyl-3-pyndyl)phenyl)-2-oxo-1(2H)
pyrimudinecarboxylic acid, 1-cyclopropyl amide,

5-cyano-3 6-dihydro-4-methyl-6-(3-(4-methyl-5-oxa-2 3-diazole)phenyl)-2-oxo-1-
(2H)-pyrnnmdinecarboxylic acid, 1-ethyl amude,

5-cyano-3 6-dihydro-4-methyl-6-(3-(5-oxa-4-triflucromethyl-2,3-diazole)phenyl)-2-

oxo-1-(ZH)-pynmidinecarboxylic acid 1-cthyl ammde
6-(2-(4-chlorophenyl)phenyl)-5-cyano-3 6-dihydro-4-methyl-2-oxo-1-(2H)-
pynmdinecarboxylic acid, 1-ethyl amide and

5-cyano-3 6-dihydro-4-methyl-2-oxo-6-(2-(3-pyndyl)phenyl)-1-(2H)-
pynmudinecarboxyhic acid, 1-ethyl anude.

13 A method for treating a proliferative disease via inducing mitotic arrest

d

{V

comprising administering to a mammalian species an effective amount of a compound

of claim 1

14 The method according to claym 13 further compnsing administenng to the

patient at least one other anti-cancer agent in combination wsth saxd compound
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15  The method according to claim 14 whereimn sard anticancer agent 1s cisplatin

doxorubicin topoisomerase IT inhibitors, etoposide, topoisomerase I mnhibitors CPT-
11 topotecan, pachtaxel, docetaxel epothilone, tamoxifen, thymudilate synthase
mhibitors and anti-metabolites

16 The method according to clam 11 wherean the prohferative disease 18
cancer

17 A method for treating a disease associated with the Eg5 motor protemn
compnsing administering to 2 mammalian species in need of such treatment an
effective amount of a compound of claim 1
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Abstract

The present invention provides compounds of formula 1

and pharmaceutically acceptable salts thereof The formula I compounds induce
mitotic arrest thereby making them useful as anth-cancer agents The formula I
compounds are also useful for the treatment of other diseases which can be treated by

mducing mitotic arrest
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COMPUESTOS DE DIHIDROPIRIMIDINA CIANO-SUSTITUIDA
Y SU USO PARA TRATAR ENFERMEDADES

SOLICITUDES RELACIONADAS

Esta solicitud reclama el beneficio bajo 35 US C Seccién 119(e) de
la Solicitud de Patente Provisional de los Estados Unidos No 60/279,956
presentada el 29 de marzo de 2001

CAMPO DE LA INVENCION

Esta invencion se relaciona con compuestos novedosos que
interrumpen la mitosis, haciendo asi los compuestos utiles para el

tratamiento de enfermedades proliferativas, tales como cancer
ANTECEDENTES

La proliferacién y la muerte programada de la celula juegan papeles
importantes en el crecimiento y desarrollo de un orgamsmo  En
enfermedades proliferativas tales como céncer, los procesos de
proliferacion celular y/o muerte celular programada se encuentran a
menudo perturbados Por ejemplo, una celula cancerosa puede tener una
division celular no regulada sea mediante la sobreexpresion de un regulador
positivo del ciclo celular o la perdida de un regulador negativo del ciclo
celular, probablemente por mutacion  Alternativamente, una celula
cancerosa puede haber perdido la habilidad de experimentar muerte celular
programada mediante la sobreexpresion de un regulador negativo de
apoptosis Por lo tanto, existe la necesidad de desarrollar nuevos farmacos
quimioterapeuticos que restauren los procesos de control de punto de
inspeccién y muerte celular programada en las células cancerosas

Un enfoque en el tratamiento de cénceres humanos es tomar como

blanco de accion una proteina que es esencial para [a progresién del ciclo
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celular Con el fin de que el ciclo celular avance de una fase a la siguiente,
tienen que cumplirse ciertos eventos pre-requeridos Existen puntos de
inspeccion en el ciclo celular que ponen en ejecucion el orden adecuado de
eventos y fases Un punto tal de inspeccion es el punto de inspeccion del
huso que ocurre durante la etapa de metafase de la mitosis Pequefias
moleculas que toman como blanco de accion proteinas con funciones
esenciales en la mitosis pueden iniciar el punto de inspeccion del huso para
detener celulas en mitosis De dichas moleculas pequefias que detienen
células en mitosis, aquellas que despliegan actividad anti-tumoral en la
clinica inducen 1gualmente apoptosis, los cambios morfologicos asociados
con la muerte programada de la célula Un quimioterapeutico efectivo para
el tratamiento de cancer puede ser uno que induzca control de punto de
inspeccion y la subsiguiente muerte celular programada

La mayoria de los compuestos conocidos por causar detencion
mitética y apoptosis actian como agentes enlazantes de tubulina Estos
compuestos alteran la inestabilidad dindmica de microtubulos e
indirectamente alteran la funcion/estructura del huso mitotico causando asi
detencién mitotica Debido a que la mayoria de estos compuestos toman
como blanco de accidn la proteina tubulina, un componente de todos los
microtubulos, ellos pueden tambien afectar procesos celulares normales en
los cuales los microtubulos juegan un papel Por lo tanto, existe una
necesidad de moléculas pequefias que especificamente tomen como blanco
de accion proteinas asociadas con células proliferantes, tales como Eg$

Eg5 es una de las varias proteinas motoras similares a la quinesina
que sé localizan en el huso mitotico y se conocen por requerirse para la
formacion y/o funcion del huso mitotico bipolar Recientemente, hubo un
informe de una pequefia molecula que trastorna la bipolaridad del huso
mitotico (Mayer, T U y colaboradores, 1999 Science 286 (5441) 971-4)
Mas especificamente, la pequeiia molécula inducia la formacion de un huso
mitético aberrante en donde un arreglo monoastral de microtubulos
emanaba de un par central de centrosomas, con cromosomas unidos a los

extremos distales de los microtubulos La pequefia molecula fue
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denominada "monastrol” segun el arreglo monoastral Este fenotipo de
arreglo monoastral se habfa observado previamente en celulas mitdticas que
estaban iInmunoagotadas de la proteina motora Eg5

El fenotipo de arreglo monoastral distintivo facilité la 1dentificacion
de monastrol como un mmhibidor potencial de Eg5 En efecto, se comprobd
ademas que monastrol inhibia la motilidad producida por la motora Eg5 de
microtubulos en un ensayo i vifro Mas aun, monastrol no tuvo efecto
aparente sobre la motora quinesina relacionada o sobre la motora(s)
responsable del movimiento del aparato de Golgi en la celula Celulas que
despliegan el fenotipo de arreglo monoastral, mediante inmunoagotamiento
de Eg5 o inhibicién de monastrol de Eg$, se detienen en la M fase del ciclo
celular Desafortunadamente, sin embargo, la detencion mitética inducida
por cualquiera de estos mecanismos es transitonia. (Kapoor, 2000 J Cell
Biol 150(5) 975-80) Tanto el fenotipo de arreglo monoastral como la
detencion del ciclo celular inducido por monastrol en mitosis son
reversibles Las células se recuperan para formar un huso mitotico bipolar
normal, para completar la mitosis, y para proseguir a través del ciclo celular
y la proliferacién normal de la célula Esto sugiere que un inhibidor de
molécula pequefia de Eg5 que indujo una detencién mitdtica transilona
puede no ser efectivo para el tratamiento de proliferacion celular cancerosa
No obstante, el descubrimiento que el monastrol ocasiona detencién
mitdtica es intrigante y, por consiguiente, existe la necesidad de estudiar
aun mas e identificar compuestos que pueden usarse para modular la
proteina motora Eg5S en una forma que sea efectiva en el tratamiento de
canceres humanos Existe igualmente una necesidad de explorar el uso de

estos compuestos en combinacion con otros agentes neoplédsicos

SUMARIO
Los compuestos de la invencién causan la interrupcion de mitosis, y
como tales, pueden emplearse para tratar enfermedades proliferativas Por

ejemplo, los compuestos de la presente invencion pueden usarse como
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antiproliferativos y agentes anticancer Mas especificamente, la invencién

comprende un compuesto de férmula I

»i"}l" :
N
Ry HAZ

I,

sus enantiomeros, diasteredmeros, sales de aceptacién farmaceutica,
profarmacos y solvatos de los mismos, en donde

R; se selecciona del grupo conformado por hidrogeno, alquilo y
cicloalquilo,

R2 y R, se seleccionan cada uno independientemente del grupo
conformado por H, alquilo, arilo, heteroarilo, arilalquilo, cicloalquilo,
heterocicloalquilo, cicloalquilalquilo, heterocicloalquilalquilo  y
heteroarilalquilo, o

Ra y R; pueden tambien tomarse juntos para formar un amllo
carboxilico o heterociclico,

R4 se selecctona del grupo conformado por alquilo, anlalquilo,
cicloalquilalquilo, heteroanlalquilo, heterocicloalquilo, aminoalquilo,
heterocicloalquilalqulo, CN, C(O)Rs, CO:R;s, C(O)SR;s y CONRsRg,

Rs y Rg se seleccionan cada uno independientemente del grupo
conformado por H, alquilo, cicloalquilo, hidroxialquilo, alquenilo, alcoxi,
tioalcoxi, alcoxialquilo, haloalquilo, arilo, heteroarilo, arilalquilo,
cicloalquilalquilo, heteroanlalquilo y heterocicloalquilalquilo o N-RsRg
juntos forman un heterocicloalquilo,

Z se selecciona del grupo conformado por O, S y NRg,

Rg se selecciona del grupo conformado por H, CN, suifonamido, OR,
alquilo, cicloalquilo, arilo, anlalquilo, heterociclilo, heteroarilo vy
heteroarilalquilo, y

R; se selecciona del grupo conformado por H, alquilo, arlalquilo,

cicloalquilalquilo, heterocicloalquilalquilo y heteroanlalquilo
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De acuerdo con una incorporacion, compuestos de la presente

invencion incluyen aquellos que tienen la formula IA

sus enantibmeros, diastereOmeros, sales de aceptacion farmaceutica,
proférmacos y solvatos de las mismas, en donde Y, Y3, Y3, Y4 ¥ Y5 se
seleccionan independientemente del grupo conformado por H, halégeno,
alquilo inferior, O-aalquilo, O-anlo, NH-alquilo, NH-arilo, N-alquilalquilo,
N-alquilarilo, N-anlarilo con la condicion que por lo menos uno de Y,, Y,,
Y3, Ys y Y5 es arilo o heteroanlo, y los grupos restantes son como se
definen mas arriba.

La presente invencion provee ademas métodos para tratar una
enfermedad proliferativa, tal como cancer, por medio de la modulacion de
la proteina motora Eg5 que comprende administrar a una especie mamifera
necesitada de dicho tratamiento una cantidad efectiva de por lo menos un

compuesto de formula I o 1A, como se define anteriormente

DESCRIPCION
La presente invencién hace posibles compuestos de formula I y 1A,
como se define mds armba, composiciones farmacéuticas que emplean
dichos compuestos y métodos de usar dichos compuestos
Enumeradas a continuacion se encuentran definiciones de varios
terminos usados para describir los compuestos de la presente invencién

Estas definiciones se aplican a los términos tal como se usan de principio a

54
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fin de la especificacion (a menos que se lumiten en otra forma en casos
especificos) mdividualmente o como parte de un grupo mas grande

El termino "alquilo” aqui solo 0 como parte de otro grupo se refiere a
un radical derivado (hidrocarburo) alcano monovalente que contiene de | a
12 atomos de carbono a menos que se defina lo contrario Un grupo alquilo
es un grupo hidrocarburo saturado, recto, ramificado opcionalmente
sustituido Cuando sustituidos, los grupos alquilo pueden sustituirse con
hasta cuatro grupos sustituyentes, R como se define, en cualquier punto
disponible de unidn Cuando se dice que el grupo alquilo se sustituye con
un grupo alquilo, esto se usa intercambiablemente con "grupo alquilo
ramificado” Tales grupos ejemplares no sustituidos incluyen metilo, etilo,
propilo, 1sopropilo, n-butilo, t-butilo, 1sobutilo, pentilo, hexilo, 1sohexilo,
heptilo, 4,4-dimetilpentuilo, octilo, 2,2,4-trimetilpentilo, nomlo, decilo,
undecilo, dodecilo, y similares Sustituyentes ejemplares pueden incluir
pero no se limitan a uno o mas de los siguientes grupos arilo, halo (tal
como F, Cl, Br, I), haloalqulo (tal como CCl; o CF;), alcoxi, alquiltio,
hidroxi, carboxi (FCOOH), alqutloxicarbonilo (-C(O)R), alquilcarboniloxi (-
OCOR), amino (-NH,), carbamoilo ((NHCOOR- o -OCONHR-), urea (-
NHCONHR-) o tiol (-SH) Grupos alquilo, como se define, pueden
comprender 1gualmente uno o mas enlaces dobles carbono a carbono o uno
o mas enlaces triples carbono a carbono

El término "alquenilo" aqui solo o como parte de otro grupo se refiere
a un radical hidrocarburo recto, ramificado o ciclico que contiene de 2 a 12
atomos de carbono y por lo menos un doble enlace carbono a carbono

El termino "alquinilo" aqui solo o como parte de otro grupo se refiere
a un radical hidrocarburo recto, ramificado o ciclico que contiene de 2 a 12
atomos de carbono y por lo menos un triple enlace carbono a carbono

Los numeros en el subindice después del simbolo "C" definen el
numero de atomos de carbono que puede contener un grupo particular Por
ejemplo "C,4 alquilo" significa una cadena de carbono saturado recta o
ramificada que tiene de uno a seis 4tomos de carbono, ejemplos incluyen

metilo, etilo, n-propilo, 1sopropilo, n-butilo, sec-butilo, 1sobutilo, t-butilo, n-
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penttlo, sec-pentilo, 1sopentilo, y n-hexilo Dependiendo del contexto, "C,
alquilo" puede tambien referirse a C, 4 alquileno que puentea dos grupos,
ejemplos incluyen propan-1,3-duilo, butan-1,4-dulo, 2-metil-butan-1,4-dulo,
etc "Cy¢ alquemlo" significa una cadena carbono recta o ramificada que
tiene por lo menos un doble enlace carbono-carbono, y que tiene de dos a
se1s atomos de carbono, ejemplos incluyen etenilo, propenilo, 1sopropenilo,
butenilo, 1sobutenilo, pentenilo, y hexenilo Dependiendo del contexto, "C,.
¢ alquenilo” puede referirse 1gualmente a C,¢ alquenodulo que puentea dos
grupos, ejemplos incluyen etilen-1,2-dulo (vinileno), 2-metil-2-buten-1,4-
dulo, 2-hexen-1,6-dulo, etc, "C,¢ alquinilo” significa una cadena carbono
recta o ramificada que tiene por lo menos un triple enlace carbono-carbono,
y de dos a seis dtomos de carbono, ejemplos incluyen etinilo, propmilo,
butinilo, y hexinilo

El termino "cicloalquilo” aqui solo o como parte de otro grupo es una
especie de alquilo que contiene de 3 a 15 dtomos de carbono, sin alternar o
resonar dobles enlaces entre 4tomos de carbono Puede contener de 1 a 4
anillos Dichos grupos ejemplares no sustituidos incluyen ciclopropilo,
ciclobutilo, ciclopentilo, ciclohexilo, adamantilo, etc Sustituyentes
ejemplares incluyen uno o mas de los siguientes grupos halégeno, alquilo,
alcoxi, alquil hidroxi, amino, nitro, ciano, tiol y/o alquiltio

Los terminos "alcox1" o "alquiltio" aqui solos 0 como parte de otro
grupo denotan un grupo alquilo como se describe mas arriba unidos
mediante un enlace oxigeno (-O-) o un enlace azufre (-S-), respectivamente

El termino "alquiloxicarbonilo” aquf solo o como parte de otro grupo
denota un grupo alcoxi unido mediante un grupo carbonilo Un radical
alcoxicarbonilo se representa por la formula -C(O)OR, en donde el grupo R
es un grupo C,¢ alquilo recto o ramuficado

El termino "alquilcarbonilo” aqu solo o como parte de otro grupo se
refiere a un grupo alquilo unido mediante un grupo carbonilo

El término "alquilcarbonilox1” aqu: solo o como parte de otro grupo

denota un grupo alquilcarbonilo que se une mediante un enlace oxigeno
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El termino "anlalquilo” aqui solo o como parte de otro grupo denota
un anill aromstico unido a un grupo alquilo como se describe mas arriba

El termino "anlo" aqui solo o como parte de otro grupo se refiere a
anillos aromaticos monociclicos o biciclicos, por ejemplo, fenilo, fenilo
sustituido y similares, asf como grupos que son fusionados, por ejemplo,
naftilo, fenantrenilo y similares Por consiguiente un grupo arilo contiene
por lo menos un anillo que tiene por lo menos 6 étomos, estando presentes
hasta cinco dichos anillos, que contienen hasta 22 atomos en ellos, con
dobles enlaces alternantes (resonantes) entre atomos adyacentes de carbono
o heteroatomos apropiados Grupos arilo pueden sustituirse opcronalmente
con uno o mas grupos incluyendo, pero no himitados, a halogeno, alquilo,
alcoxi, hidroxi, carboxi, carbamoilo, alquiloxicarbonilo, mtro, alqueniloxi,
trifluorometilo, amino, cicloalquilo, anlo, heteroarilo, ciano, alquil S(O),
(m=0, 1, 2), o tiol

El termino "amino” aqui solo o como parte de otro grupo se refiere a
-NH; Un "amino" puede sustituirse opcionalmente con uno o dos
sustituyentes, que pueden ser los mismos o diferentes, tal como alquilo,
arilo, anlalquilo, alquentlo, alquinilo, heteroarilo, heteroarilalquiio,
cicloheteroalquilo, cicloheteroalquilalquilo, cicloalquilo, cicloalquilalquilo,
haloalquilo, hidroxialquilo, alcoxialquilo, tioalquilo, carbonilo o carboxilo
Estos sustituyentes pueden sustituirse adicionalmente con un acido
carboxilico, cualquiera de los sustituyentes alquilo o arilo expuestos aqui
En algunas incorporacions, los grupos amino se sustifuyen con carboxilo o
carbonilo para formar derivados N-acilo 0 N-carbamoilo

El termino "anillo carbociclico" aqui solo o como parte de otro grupo
se refiere a hidrocarbilos de amllo monociclico estables, saturados o
parcialmente insaturados de 3 a 7 atomos de carbono tal como ciclopropilo,
ciclobutilo, ciclopentilo, ciclohexil y cicloheptilo El anillo carbociclico
puede sustituirse opcionalmente sigmificando que el amillo carbociclico
puede sustituirse en una o mas posiciones de anillo sustituibles por uno o
més grupos independientemente seleccionados de alquilo (preferiblemente

alquilo nfenor), alcoxi (preferiblemente aicoxi inferior), nitro,
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monoalquilamino (preferiblemente un alquilamino inferior), dialquilamino
(prefeniblemente a di[inferior]alquilamino), ciano, halo, haloalquilo
(preferiblemente trifluorometilo), alcanoilo, amtnocarbonilo,
monoalquilaminocarbonilo, dialquilaminocarbonilo, alquilamido
(preferiblemente alquilarmido inferior), alcoxialquilo (preferiblemente un
alcoxi[inferiorjalquilo infenor), alcoxicarbonilo (preferiblemente un
alcoxicarbonilo  inferior), alquicarbonmilox:1  (preferiblemente un
alquilcarbonilox: inferior) y arilo (preferiblemente fenilo), sustituyendose
dicho arilo opcionalmente por grupos, alquilo infenor y alcoxi inferior

El termino "cicloalquilo” aqui solo o como parte de otro grupo se
refiere a anillos hidrocarburos completamente saturados y parcialmente
insaturados de 3 a 9, preferiblemente 3 a 7 4&tomos de carbono Ademas,
puede sustitwirse un cicloalquilo Un cicloalquilo sustituido se refiere a
aquellos anillos que tienen uno, dos, o tres sustituyentes, preferiblemente
uno, seleccionados del grupo conformado por halo, alquilo, alquilo
substitwido, alquenilo, alquinilo, mitro, ciano, oxe (=0O), hidroxi, alcoxi,
tioalquilo, -CO;H, -C(=0)H, CO,-alquilo, -C(=O)alquilo, ceto, =N-OH,
=N-Q-alquilo, arilo, heteroanilo, heterociclo, un acetal de cinco o seis
miembros (es decir, 1,3-dioxolano o 1,3-dioxano), -NR'R", -C(=O)NR'R", -
CONR'R", -C(FO)NR'R", -NR'CO,R", -NR'C(=O)R", -SO;NRR", y -
NR'SO;R", en donde cada uno de R' y R" se selecciona
independientemente de hidrogeno, alquilo, alquilo sustituido, y cicloalquilo,
o R'y R" juntos forman un anillo heterociclo o heteroarilo

El término "heteroarilo” aqui solo o como parte de otro grupo se
refiere a grupos monociclicos de 5 o 6 miembros, aromaticos, sustituidos y
no sustituidos, grupos biciclicos de 9 é 10 miembros, y grupos triciclico de
11 a 14 miembros que tienen por lo menos un heteroatomo (O, S o N) en
por lo menos uno de los anillos Cada amllo del grupo heteroarilo que
contiene un heterodtomo puede incluir uno o dos dtomos de oxigeno o

azufre y/o de uno a cuatro atomos de mitrégeno con la condicton que el
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numero total de heteroatomos en cada amllo es cuatro o menos y cada anillo
tiene por lo menos un atomo de carbono Los anillos fusionados que
completan los grupos biciclicos y tnciclicos pueden contener unicamente
dgtomos de carbono y pueden ser saturados, parcialmente saturados, o
insaturados Los dtomos de mnitrogeno y azufre pueden oxidarse
opcionalmente y los atomos de mtrdgeno pueden cuaternizarse
opcionalmente Grupos heteroarilo que son biciclicos o triciclicos tienen
que incluir por lo menos un anillo completamente aromatico pero el otro
anillo fusionado o anillos puede ser aromatico o no aromético El grupo
heteroarilo pueden unirse en cualquier atomo de mitrégeno o carbono
disponible de cualquier amllo  El sistema de anillo heteroarilo puede
contener cero, uno, dos o tres sustituyentes seleccionados del grupo
conformado por halo, alquilo, alquilo sustituido, alquenilo, alquinilo, arilo,
nitro, ciano, hidroxi, alcoxi, tioalquilo, -CO;H, -C(=0)H, -CO,-alquilo, -
C(=O)alquilo, fenilo, benzilo, femletilo, fenmloxi, femltio, cicloalquilo,
cicloalquilo sustittuido, heterociclo, heteroanilo, -NR'R", -C(=O)NR'R", -
CO,NR'R", -C(=O)NR'R", -NR'CO;R", -NR'C(=O)R", -SO,NRR", y -
NR'SO,'R", en donde cada uno de R' y R" se selecciona
independientemente de hidrégeno, alquilo, alquilo sustituido, y cicloalquilo,
o R'y R" juntos forman un anillo heterociclo o heteroarilo

Grupos heteroarilo monociclico ejemplares incluyen pirrolilo,
pirazolilo, pirazolinilo, 1mdazolilo, oxazolilo, diazolilo, isoxazolilo,
uazolilo, tiadiazolilo, 1sotazolilo, furamlo, tienilo, oxadiazolilo, pindilo,

pirazinilo, pirnmidinilo, piridazinilo, triazinilo y similares

Grupos heteroarilo biciclico ejemplares 1incluyen indolilo,
benzotiazolilo, benzodioxolilo, benzoxaxolilo, benzotienilo, quinolimlo,
tetrahidroisoquinolinilo, 1soquinolimilo, benzimidazolilo, benzopiranilo,
indohzimlo, benzofuranilo, cromonilo, cumarnilo, benzopiranilo,
cinnohinilo, qumoxalinilo, 1ndazolilo, pirrolopindilo, furopindinilo,

dihidroisoindolilo, tetrahidroquinolinilo y similares

10
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Grupos heteroanlo tricichco ejemplares incluyen carbazolilo,
benzidolilo, fenantrolinilo, acnidinilo, fenantridinilo, xantenilo y similares

El término "heterocicloalquilo” aquf solo o como parte de otro grupo
se refiere a un grupo cicloalquilo (no aromatico) en el cual uno de los
atomos de carbono en el anillo se reemplaza por un heterodtomo
seleccionado de O, S o N, y en el cual hasta tres atomos adicionales de
carbono pueden reemplazarse por dichos heterodtomos

El término "anillo heterociclico” aqui solo o como parte de otro grupo
se refiere a un sistema de anillo monociclico estable, saturado, o
parcialmente insaturado que contiene 5 a 7 miembros de anillo de atomos
de carbono y otros atomos seleccionados de nitrogeno, azufre y/o oxigeno
Prefertblemente, un heterociclilo es un amillo monociclico de 5 o 6
miembros y contiene uno, dos, o mas heterodtomos seleccionados de
nitrogeno, oxigeno y/o azufre  El anillo heterociclico puede ser
opcionalmente sustituido lo cual significa que el anillo heterociclico puede
sustituirse en una o més posiciones de anillo sustituibles por uno o mas
grupos independientemente seleccionados de alquilo (preferiblemente
alquilo inferior), alcox: (preferiblemente alcoxi 1nferior), mnitro,
monoalquilamino (preferiblemente un alquilamino infertor), dialquilamino
(prefenblemente un di[infenorjalquilamino), ciano, halo, haloalquilo
(preferiblemente trifluorometilo), alcanoilo, aminocarbonilo,
monoalquilaminocarbomnilo, dialquilaminocarbonilo, alquilamido
(preferiblemente alquilamido inferior), alcoxialquilo (preferiblemente un
alcoxi[inferior]alquilo inferior), alcoxicarbomilo (preferiblemente un
alcoxicarbonilo  inferior), alquilcarboniloxi  (preferiblemente  un
alquilcarboniloxi inferior) y anlo (preferiblemente fenilo), siendo dicho
arilo opcionalmente sustituido por grupos halo, alquilo inferior y alcoxi
inferior Ejemplos de dichos anillos heterociclicos son 1soxazolilo,
imidazolinilo, tiazolinilo, 1midazolidinilo, pirrolilo, pirrolinilo, piranilo,
pirazinilo, pipenidilo, morfolinilo y triazolilo El anillo heterociclico puede

estar umido a la estructura origen a traves de un 4tomo de carbono o a traves
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de cualquier heteroatomo de heterociclilo que resulte en una estructura
estable

El termino "heterociclilo” aqu solo o como parte de otro grupo como
se usa aqui se refiere a un sistema de anillo estable, saturado, o
parcialmente insaturado, monociclico, monociclico puenteado, biciclico, y
espiro que contiene atomos de carbono y otfros atomos seleccionados de
nitrogeno, azufre y/o oxigeno Preferiblemente, un heterociclilo es un
anillo monociclico de 5 o 6 miembros o un amllo biciclico de 8-11
miembros que consta de dtomos de carbono y contiene uno, dos, o tres
heteroatomos seleccionados de mitrégeno, oxigeno y/o azufre El termino
"opcionalmente sustituido” en la medida en que se refiera a un
"heterociclilo” aqui indica que el grupo heterociclilo puede sustituirse en
una o mas posisiones de anmillo sustituibles por uno o més grupos
independientemente seleccionados de alquilo (preferiblemente alquilo
inferior), alcox: (preferiblemente alcox: infenor), nitro, monoalquilamino
(preferiblemente un alquilamtno infenor), dialquilamino (preferiblemente
un difinferior]alquilamino), ciano, halo, haloalquilo (preferiblemente
trifluorometilo), alcanoilo, aminocarbonilo, monoalquilaminocarbonilo,
dialquilaminocarbonilo, alqulamido (preferiblemente alquilamido inferor),
alcoxialquilo (preferiblemente wun alcoxi[inferior]alquilo inferior),
alcoxicarboml  (preferiblemente = un  alcoxicarbonilo  inferior),
alquilcarbonilox1 (preferiblemente un alquilcarboniloxi inferior) y anlo
(preferiblemente femlo), siendo dicho anlo opcionalmente sustituido por
grupos halo, alquilo inferor y alcoxi inferior Ejemplos de dichos grupos
heterociclilo son 1soxazolilo, imidazolimilo, tiazolinilo, 1midazohdinilo,
pirrolilo, pirrolinilo, piramilo, pirazinilo, piperidilo, morfolinilo y triazolilo
El grupo heterociclilo puede estar unido a la estructura onginal a traves de
un dtomo de carbono o a través de cualquier heterodtomo del heterociclilo

que resulte en una estructura estable
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El termino "heterodtomo” significa O, S o N, seleccionados sobre una
base independiente  Debe anotarse que se asume que cualquier
heteroatomo con valencias no satisfechas tiene el dtomo de hidrogeno para
satisfacer las valencias

El término "halégeno" o "halo" se refiere a cloro, bromo, fluor o yodo
seleccionados sobre una base independiente

Cuando un grupo funcional se designa "protegido”, esto significa que
el grupo se encuentra en forma no modificada para evitar reacciones
colaterales indeseadas en el sitio protegido Grupos protectores adecuados
para los compuestos de la presente invencion se reconocerdn de la presente
solicitud tomando en cuenta el nivel de habilidad en el arte, y con referencia
a hbros de texto estindar, tal como Greene, T W y colaboradores,
Protective Groups in Organic Synthesis Wiley, NY (1991)

Tal como se usa aqui, el termino "patiente” abarca todas las especies
mamiferas

Ejemplos apropiados de sales de los compuestos de acuerdo con la
invencién con dcidos organicos o inorganicos son clorhidrato, bromhidrato,
sulfato, metanosulfonato, maleato, fumarato, y fosfato Sales que son
inapropiadas para usos farmacéuticos pero que pueden emplearse, por
ejemplo, para el aislamiento o purificacion de compuestos libres o sus sales
de aceptacion farmaceutica, se incluyen igualmente

Se contemplan todos los estereoisémeros de los compuestos de la
presente invencion, en mezcla o en forma pura o sustancialmente pura La
definicion de los compuestos de acuerdo con la invencion abarca todos los
posibles estereoisomeros y sus mezclas Incluye muy particularmente las
formas racémicas y los 1sémeros opticos aislados que tienen la actividad
especificada Las formas racémicas pueden resolverse por metodos fisicos,
tales como, por ejemplo, cristalizacién fraccionaria, separacion o
cristalizaci6n de dernivados diastereomericos o separacion por cromatografia
de columna quiral Los 1s6meros dpticos individuales pueden obtenerse de

los racematos por metodos convencionales, tales como, por ejemplo,
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formacion de sales con un dcido optimamente activo seguida por
cnstalizacion

Debe entenderse que la presente invencion incluye formas de
proférmacos de los compuestos de férmula I  Varias formas de
profarmacos son bien conocidas en el arte Para ejemplos de dichos
derivados de proférmacos, véase
(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 Bundgaard, Chapter 5, "Design and Application of Prodrugs,”
by H Bundgaard, pp 113-191 (1991),
() 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 Kayekaetal , Chem Phar Bull, 32, 692 (1984)

En general, la presente invencién comprende un compuesto de

formula 1

sus enantidbmeros, diastere6meros, sales de aceptacién farmaceutica,
profarmacos y solvatos de los mismos R; es hidrogeno, alquilo o
cicloalquilo R, y R; son cada uno independientemente H, alquilo, arilo,
heteroanlo, arlalqulo, cicloalquilalquilo, heterocicloalquilalquilo o
heteroanlalquilo Alternativamente, R; y R; pueden tomarse juntos para
formar un anillo carbociclico o heterociclico Ry es alquilo, arilalquilo,

cicloalquilalquilo, aminoalquilo, heteroanlalquilo, heterocicloalquilalquilo,
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CN, COR;s, CORs 6 CONRsRs Rsy Rg son cada uno independientemente
H, alqulo, anlalqmlo, cicl alquilalqulo, heteroanlalquilo o
heterocicloalquilalquilo o N-RsR¢ juntos forman un heterocicloalquilo, Z es
O, S 0 NRg, Rs es H, CN, sulfonamido, OR;, alquilo, cicloalquilo, anlo,
arilalquilo, heterocichlo, heteroarilo o heteroarilalquilo R; es H, alquilo,
anlalquilo, cicloalquilalquilo, heterocicloalquilalquilo, o heteroanlalquilo

Una ncorporacion preferida de la presente invencién incluye
compuestos de formula 1, como se define més arriba, en donde R, es
alquilo, R, se selecciona del grupo conformado por arilo y heteroarilo, Ry es
H, Ry se selecciona del grupo conformado por alquilo, anlalquilo, CO.R4 y
CONRsRs, Rs ¥y Rs se seleccionan independientemente del grupo
conformado por H, alqulo, aminoalquilo, hidroxialquilo, femlamino y
anlalquilo, Z se selecciona del grupo conformado por O, S y NRg, y Ry se
selecciona del grupo conformado por Hy CN

En una incorporacion preferida, la imnvencion comprende compuestos
de férmula I en donde R; es hetercarilo Grupos heteroarilo preferidos
incluyen tiofenilo opcionalmente sustitido, oxazolilo, 1soxazolilo, y
furamlo Sustituyentes preferidos incluyen metilo, etilo, halo, haloalquilo,
tales como grupos CF; o anlo, tales como femlo o femilo sustituido
Sustituyentes fenilo prefereridos incluyen grupos alquilo, tales como metilo,
grupos alcoxi, tales como metoxi, halo, (F, Cl, o Br), haloalquilo, tales
como, CF;, grupos amino, tales como dimetilamino, o grupos alcoxialquilo,
tales como grupos etoximetilo

En otra incorporacion preferida, la invencidn comprende compuestos
de férmula I, como se define mas arriba, en donde R4 se selecciona del
grupo conformado por alquilo, anlalquilo, CO;Rs y CONRsR

En todavia otra incorporacion preferida, la presente invencion
comprende los compuestos de formula 1, como se define mas arriba, en
donde R; es CO;R;, Z es O, y Rses etilo

En todavia una incorporacidn adicional prefenda, la presente

invencién comprende los compuestos de formula I, como se define més
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arriba, en donde Ry es CONRsR, Z es O, Rs es H, y Ry es metilo, etilo,
propilo, fenilo, ciclopropilo, hidroxietilo, tiofenilo, o 2-propileno

En todavia otra incorporacién preferida, la presente invencion
comprende los compuestos de férmula I, como se define mas arriba, en
donde R; es CHj, R; es arilo, R4 es COuR4, Rses alquilo, y Z es O

En todavia otra incorporacion preferida, la presente invencion
comprende los compuestos de formula I, como se define mas amba, en
donde R, es CHj, R; es arilo, Ry es CONRsRg, R; es alquilo, Rges H, y Z es
o

De acuerdo con una incorporacion, la presente invencion comprende

compuestos de formula IA

Ys
Ys Yo
NC I NP
R; N’%
H
1A

e incluyen sus enantiomeros, diastereomeros, sales de aceptacion
farmaceutica , profirmacos y solvatos de las mismas, en donde

R, se selecciona del grupo conformado por hidrogeno, alquilo y
cicloalquilo,

Y, Y2 Yy, Yy y Y5 se seleccionan independientemente del grupo
conformado por H, halégeno, alquilo infenor, O alquilo, O arlo, NH
alquilo, NH arilo, N alquil alquilo, N alquil anlo, N anl arilo, con la
condicion que por lo menos uno de Y, Y Y3 Ysy Ys es anlo o
heteroarilo,

R, se selecciona del grupo conformado por alquilo, arlalquilo,
cicloalquilalquilo, aminoalquilo, heteroanlalquilo, heterocicloalquilalquilo,
CN, COR,, CO;R5 y CONRsRg,
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R; y Ry se seleccionan independientemente del grupo conformado por
H, alquilo, haloalquilo, cicloalquilo, arilalquilo, cicloalquilalquilo,
heteroanlalquilo, y heterocicloalquilalquilo,

Z se selecciona del grupo conformado por O, S y NRg,

Rg se selecciona del grupo conformado por H, CN, sulfonamido, OR,
alquilo, cicloalquilo, anlo, arlalquilo, heterociclilo, heteroarilo y
heteroarilalquilo, y

R; se selecciona del grupo conformado por H, alquilo, anlalquilo,
cicloalquilalquilo, heterocicloalquilalquilo, y heteroarnlalquilo

En algunas incorporaciones preferidas, Y, es arilo o heteroarilo En
incorporaciones preferidas, Y, es un femlo opcionalmente sustituido,
piridilo, tiazohilo, pirrolilo, o diazolilo Sustituyentes preferidos incluyen
Br, Cl, F, metilo, etilo, o CF;

De acuerdo con una incorporacion de la presente invencion,
compuestos comprenden Formula 1A, en donde R4 es alquilo, arilalquilo,
CO;R;5 6 CONRsRg

De acuerdo con otra incorporacion, la presente invencion comprende
compuestos que tienen la férmula IA en donde R; es alquilo, R, se
selecciona del grupo conformado poralquilo, anlaiquilo, CO,R,, y
CONRsRs, Rs y Rg se seleccionan independientemente del grupo
conformado por H, alquilo, haloalquilo, cicloalquilo, y anlalquilo, Z se
selecciona del grupo conformado por O, S, y NRy, Rg se selecciona del
grupo conformado por Hy CN

De acuerdo con otra incorporacién, la presente mvencién comprende
compuestos de Formula IA en donde Ry es CO;Rs 6 CONRsRsy Z es O

En otras incorporaciones, la presente invencion comprende
complestos de formula IA en donde R, se selecciona del grupo conformado
por alquilo y arlalquilo,y Zes O

En todavia mas incorporaciones, la presente invencion comprende
compuestos de formula IA en donde R, es CH;, Ry es CO2Rs, R5 es alquilo,
yZesO
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La invencion provee ademés una composicion farmaceutica que
comprende un compuesto de formula I o IA, como se define mas arriba, y
un vehiculo portador de aceptacion farmaceutica Opcilonalmente la
composicidén farmacéutica puede comprender adicionalmente por o menos
otro agente anti-cancer formulado como una dosis fija.

La invencidon provee igualmente un metodo para tratar una
enfermedad prohiferativa mediante modulacion de la proteina motora Eg5,
y/o, inducir apoptosis que comprende administrar a una especie mamifera
necesitada de dicho tratamiento una cantidad efectiva de por lo menos un
compuesto de férmula I, como se define mds arnba En otra incorporacion,
la invencién provee un metodo para tratar una enfermedad prohferativa
mediante modulacion de la proteina motora Eg5 que comprende administrar
a una especie mamifera necesitada de dicho tratamiento una cantidad
efectiva de por lo menos un compuesto de formula I o IA, como se define
mas arnba, en combinacion (simultinea o secuencialmente) con por lo
menos otro agente anti-cancer En una incorporacion preferida, la
enfermedad proliferativa es cédncer

Ciertos compuestos de férmula I pueden prepararse generalmente de
acuerdo con los siguientes esquemas y el conocimiento de un experto en el
arte Solvatos (por ejemplo, hidratos) de los compuestos de formula I y IA
se encuentran también dentro de la orbita de la presente invencion
Métodos de solvataciébn se conocen por lo general en el arte En
consecuencia, los compuestos de la presente invencion pueden estar en
forma libre o de hidrato, y pueden obtenerse por metodos ¢jemplificados los

siguientes esquemas incluidos a continuacién
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Esquema I
HOAc / piperidina
RCOR, + ———
a'UNH. Aj Nty >
L n
> Renctivo de Burgess
——
Ri
v

“f Eﬂu
P TPA/HO Ry
P
R Ri
v I

con Esquema I Una cetona o un aldehido I (por ejemplo,
benzaldehido, donde R; es femlo y R; es H), se condensa con una
acetoacetamida III para producir un producto de Knoevenagel IV como una
mezcla de 1someros La reaccion con S-parametoxibencil tiourea
proporciona la dihidropinmudina tiona V protegida El grupo amido
primario de V se deshidrata al sustituyente ciano en VI usando un agente
deshidratador tal como reactivo de Burgess
(metoxicarbonilsulfamoil)tnetilhidroxido de amonio, sal intema  El
sustituyente N3 se introduce por reaccion con RyX donde R, es alquilo o
acilo, y X es un grupo saliente, o donde R,X es un isocianato o
haloformato El grupo protector se retira por tratamiento con acido en la
presencia de agua para producir compuestos de formula I donde Z es S
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Esquema I

Re Reactivo de Burgess P
U
Ry Ny -
R Ry Nhaﬁ::t Rl Owe M
v va x

Compuestos de formula I donde Z es O, NH, o NRg se preparan de la
reaccion de productos de Knoevenagel IV con O-metil isourea para
proporcionar las O-metil dihidropinmidinas VIII La amida primana se
convierte en un grupo nitrilo usando un agente deshidratante tal como
reactivo de Burgess El sustituyente N3 se introduce por reaccidn con RyX
donde R, es alquilo o actlo, y X es un grupo saliente, o donde R, X es un
1socianato o haloformato El grupo protector metil éster se retira por
tratamiento con dcido en la presencia de agua para producir compuestos de
formula I donde Z es O Alternativamente, tratamiento de compuestos de
formula X con hidroxido de amonio en la presencia de acetato de amonio, o
cianamida en etanol, provee compuestos de férmula I donde Z es NH o
NRg

Compuestos de formula I pueden prepararse igualmente usando la
reaccion de Bignelli (D J Brown in The Pyrimidines, Wiley New York,
1962, 440)
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Esquema II1
SINTESIS DE FASE SOLIDA

Compuestos de formula I pudieron prepararse sobre un soporte solido
como se esboza en Esquema III El compuesto inicial XI denota un alcohdl
bencilico ligado a resina usado para sintesis de soporte sélido que se
prepara a partir de una resina Mernifield denotada como @, y 2-metoxi-4-
hidroxibenzaldehido, seguida por reduccion del aldehido con agentes
reductores tales como NaBH; EIl alcohol bencilico se convierte en el
cloruro de bencilo usando agentes tales como hexacloroetano vy
trifenilfosfina en THF para formar resinas de férmula XII El cloruro se
desplaza con tiourea para formar la resina de 1sotiourea XIII La resina
resultante se trata con exceso de cetoamidas como acetoamida (I1l, R; es
CHj), en la presencia de cetonas de formula R;COR; o aldehidos de
formula R,CHO para formar las pinmidinationas ligadas a resina de
formula X1V El sustituyente N3 se introduce usando R4X, donde X es un
grupo saliente y Ry es alquilo o actlo, o R4X es un 1socianato, o haloformato,

en la presencia de una base para formar estructuras de férmula XV La
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amida primana puede deshidratarse al grupo ciano usando reactivos tales
como el reactivo de Burgess para formar compuestos de formula XVI Los
productos pueden escindirse de la resina usando una vanedad de
condiciones para formar compuestos de férmula I, donde Z se determina
por el metodo de escision empleado Escision cleavage en la presencia de
acido acuoso formaré compuestos de formula I con Z siendo O, mientras
que escision bajo condiciones de écido anhidro formaréd compuestos de
formula I con Z siecndo S Alternativamente, el tratamiento de resinas con
estructura XVI con hidréxido de amonio en la presencia de acetato de
amonio formara compuestos de férmula I con Z siendo NH, mientras que el

tratamiento con cianamida provee compuestos de formula I con Z siendo
NHCN

ESQUEMA 1V

LEE X —— O

%..«1?: %’*f#%-ﬁk

Compuestos de formula XVIII pueden prepararse de un 3-amino-3-

alquil acnlonitrilo XVII usando los metodos 1lustrados en Esquema [V La
reaccion de un compuesto de formula XVII con acido acuoso, tal como
acido clorhidrico, seguido por tratamiento con tnetil ortoformato, provee un
compuesto de formula XVII1 La reaccién de un compuesto de formula
XVII con O-metil isourea en la presencia de una base tal como
tnietilamina, provee una pinmidina de formula XIX Pirimidinas de férmula

XIX pueden hacerse reaccionar con especies organometalicas tales como un
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reactivo de Grignard, R;MgBr, en un solvente tal como éter o
tetrahidrofurano, para producir una pirrmidina de férmula XX, que es un
compuesto de férmula IX en donde R; es H En analogfia con Esquema II,
un compuesto de formula XX puede convertirse en un compuesto de
formula XXII, que es un compuesto de férmula I en la cual Ry es
etoxicarbonilo y R; es H

Alternativamente, compuestos de formula I, en donde Z = O, pueden
prepararse de acuerdo con Esquema V Sigwendo el procedimiento de EH
Hu y colaboradores (] Org Chem, 1998, 63 3454-3457), un compuesto
carbonilo de formula Ia se condensa con una acilacetamida de férmula I1i
en la presencia de urea, cloruro cuproso y etearato de borotrifloururo para
producir intermedio XXIII La deshidracion con anhidndo trifluoroacetico
en pindina produce mitnlo XXIV  El sustituyente N3 se introduce por
reaccién con RyX donde R, es alquilo o acilo, y X es un grupo saliente, o
donde RX es un 1socianato o haloformato para producir compuestos de
formula I La desprotonacion se efectua con una base tal como hidruro de

sodio 0 LDA en solventes aproticos tales como dimetilformamida o

terahidrofurano
Esquema V
o o Urea, CuCt HeNOC
m +* -——- j::
B [
Ry Ry
- base / Rg-X A
—————
N’L‘b
H H
00V !
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En todavia otro procedimiento, compuestos de férmula I, en donde Z
= O, pueden prepararse de acuerdo con Esquema VI Un compuesto
carbonilo de férmula II se condensa con una acilacetarmida de férmula Il en
la presencia de urea y ester de polifosfato para producir directamente nitrilo
XXIV La introduccion del sustituyente N3 sigue el procedimiento como se
describe en Esquema V  Compuestos de férmula I, donde R; es
aminocarbonilo, pueden obtenerse asimismo formando primero un
intermedio reactivo tal como un nitrofemilcarbamato de férmula XXV, que

subsiguientemente se hace reaccionar con una amina

Esquema VI
R Ry
(o) 0 NC base / R¢X
PPE, THF NH
R N e . IN G
u m H
xxiv base

En todos los esquemas anteriores, un derivado de 2-acil acetonitrilo, es
decir, R;COCH;CN, puede sustituirse por un compuesto de formula IiI,

ésquemas a continuacién

Esquema VI1I (Ejemplos 116-117)
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(Método 1)
(Método 2)
Ar
ArB(OH);, PAPPhsle < io’\ M= ».Q '-;,D
KeCOy, toluene N
ESOH, HyO n’ko

(Método 3)

Compuestos de formula la donde Ry es un carbamato pueden
elaborarse de acuerdo con Esquema VII Siguiendo el procedimento de
Metodo 1, puede condensarse un aldehido apropiado con acetoacetarnida y
urea en la presencia de ester polifosforico (PPE) para proporcionar un
producto dilidropinmidona en alto rendimiento La reaccién de este
compuesto con dusopropilamida de litio y cloroformato de etilo siguiendo
el procedimiento de Matodo 2 provee predominantemente el N-I
carbamato, el cual experimenta luego una reaccion de acoplamiento de
Suzuk: catalizada por paladio con un écido anl o heteroaril bénico para
producir compuestos de la presente invencién como se describe por el
Método 3

Esquema VIII (Ejemplos 118-121)

- NaM, THP 1 ~ ﬂﬁl ~
E" I “lo L (Método 3) Hi'" N

(Método 4)

Are -\_,O --.;O/f=l m‘[} '-;,D
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Similarmente, compuestos de formula Ia donde R, es urea pueden
elaborarse de acuerdo con Esquema VIII La reaccion de un compuesto de
dihidropinmidona obtenido siguiendo el procedimiento de Matodo | con
hidruro de sodio e 1socianato de etilo sigwmiendo el procedimiento de Matodo
4 provee exclusivamente la N-1 urea, que entonces experimenta una
reaccion de acoplamiento de Suzuki catalizada por paladio con un acido anl
o heteroari] borico para producir compuestos de la presente invencién como
se describe por Método 3

Esquema IX (Ejemplos 122-139,144-145)

2 S

xt ar ArB(OH),, PdCly(dppl)

\':o (Método 1) ne ;:t
N o (MétodoS)

X n H, 4F, 0F
¥ PN SN SN SN &,
s
(Método4) i Rut, i oeony o< i@
‘l-.'o R |
ACOOH ——t RNCO
NaN,
(Método 6)

Una secuencia de reaccion alternativa se describe en Esquema IX, en
donde una reaccidn de acoplamiento catalizada por paladio puede llevarse a
cabo antes de la adici6n de la fraccidn de urea exociclica en la posicién N-1
en el anllo de dihidropimmidona Por consiguiente, el producto de
dihidropinnmidona de Metodo 1 puede hacerse reaccionar con un acido aril

o heteroaril borico en la presencia de un catalizador de paladio siguiendo
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Metodo 5 para proporcionar un producto biarilico La subsiguiente
reaccion con un tsocianato en la presencia de hidruro de sodio siguiendo el
procedimiento de Metodo 4 proporciona los compuestos de la presente
invencion en buen rendimiento Una variedad de reactivos de isocianato
pueden prepararse de los precursores correspondientes de acido carboxilico

por tratamiento con cloruro de tionilo y azida de sodio usando Metodo 6

Esquema X (Ejemplos 140-141)

Eanadlies ~

KOAa PdCly(dppf) j\
NC - N NC N ",II
SIS S U § &
H (Método 7) H “
=

Arm N RaEt '-flq

Una variacidn del proceso de Esquema IX implica la formacién del
denvado de acido bérico de 12 dthidropinmidona preparada por Método 1 v
se describe en Esquema X Este derivado de acido bérico puede prepararse
mediante reaccion de un halogenuro de anlo apropiado con
bis(pinacolato)diboro en la presencia de un catalizador de paladio La
subsiguiente reaccion con un halogenuro de anlo en la presencia de
catalizador de paladio adicional proporciona el compuesto biarilico deseado
sigmendo el procedimiento de Método 7 La subsiguiente reaccién con un
1socianato en la presencia de hidruro de sodio siguiendo el procedimiento
de Metodo 4 proporciona los compuestos de la presente invencién en buen

rendimiento
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Esquema XI (Ejemplos 142-143)

Qm.- Ures BF, OB, CuCt
2. TPAA, pyridine "" (Método 4) " /\
N o

(Método 8) Ao
1 NgHy, HPRNRt
LIOH, MeOH, H,0 i BOP magant
Métodos) MOy 2 Ao,
| A or RCO,H
I (Método 10)

Compuestos oxadiazol-sustitiidos de formula IA pueden prepararse
de acuerdo con Esquema X Siguiendo el procedimiento de Método 8,
puede condensarse un aldehido de arilo apropiado con acetoacetamida y
urea en la presencia de trifluoruro de boro, segutdo por deshidratacion con
anhidndo tnfluoroacéico para producir un compuesto de
dihwdropinmidona La reaccion de esta dihidropinmidona con un 1socianato
e hidruro de sodio siguiendo el procedimiento de Matodo 4 proporciona la
urea N-1 sustituida, la cual puede hacerse reaccionar adicionalmente con
hidréxido de litio para proporcionar un écido carboxilico como se describe
por Metodo 9 El tratamiento del dcido carboxilico con hidrazina y reactivo
BOP proporciona la correspondiente hidrazida de acilo, que experimenta
ciclizaci6n con ortoacetato de trietilo o un acido alquilico para proporcionar
compuestos de la presente invencién como se describe por Metodo 10

Como se discuti6 en la seccién Antecedentes, Eg5 es una proteina
motora similar a la quinesina que facilita la bipolaridad del huso durante la
mutosis del ciclo celular Mas especificamente, la proteina Eg5 actua para

seleccionar y juntar microtubulos del huso mitético durante la mitosis En
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consecuencia, Eg5 participa en la regulacion del ciclo celular a traves del
punto de inspeccién del huso durante la M fase del ciclo Aunque no se
quiere comprometerse con ninguna teorfa, se cree que los compuestos de la
presente invencidn actuan como inhibidores de Eg5 Esto se teoriza porque
los compuestos de la presente invencion inducen un arreglo astral
monopolar de microtubulos (el fenotupo monoastral) y se ha demostrado
que cuando estd ausente la actividad Eg$5, se forma el fenotipo monoastral
Sin importar el mecanismo de accion, se ha demostrado que los compuestos
de la presente invencién causan ruptura del huso bipolar, iniciacién del
punto de inspeccion del huso, detencién mitotica, muerte celular
programada e mnhibicién de la proliferacién de las celulas tumorales Mas
aun, los compuestos de la invencion inducen una detencion del ciclo celular
en la mitosis que no es transitorio sino que mas bien avanza hacia la muerte
celular programada Los compuestos exhiben ademas gran potencia,
mduciendo detencién mitotica y apoptosis en células humanas iz vifro en
concentraciones en el rango pM bajo o por debajo de el Adicionalmente,
en contraste con agentes microtubulares, los compuestos no desestabilizan
la nestabilidad dindmica de los microtubulos Por lo tanto, la presente
invencion puede tomar como blanco de accidn mas especificamente el huso
mitotico de las celulas proliferantes, lo cual puede permitir diferentes
perfiles de toxicidad que los de los farmacos anti-cdncer existentes

Los compuestos de acuerdo con la invencién tienen propiedades
farmacologicas, en particular, los compuestos de formula I inducen
detencion mitética y se cree que son inhibidores de Eg5 Los novedosos
compuestos de férmula I son as{ utiles en la terapia de una variedad de
enfermedades proliferativas (incluyendo pero sin limitarse a las
enfermedades asociadas con la proteina motora EgS) tales como cancer,
enfermedades autoinmunes, enfermedades virales, enfermedades fungales,

trastornos neurodegenerativos y enfermedad cardiovascular
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Mids especificamente, los compuestos de formula I son utiles en el
tratamiento de una variedad de canceres, incluyendo, pero no limitados a,
los siguientes

a) carcinoma, incluyendo el cdncer de vejiga, mama,
colon, niién, higado, pulmon, incluyendo cancer de pulmon de
celulas pequeiias, esofago, vesicula biliar, ovario, pancreas,
estomago, cuello del utero, tiroides, prostata, y piel, incluyendo
carcinoma de celulas escamosas,

b) tumores hematopoyéticos de linaje linfoide,
incluyendo leucema, leucemia linfocitico grave, leucemia
linfobléstica grave, hnfoma de células B, linfoma de celulas T,
linfoma de Hodgkins, linfoma no-Hodgkins, linfoma de celulas
pilosas y infoma de Burkett,

c¢) tumores hematopoyeticos de lingje mieloide,
incluyendo leucemias mielogenas graves y crénicas, sindrome
mielodisplasico y leucemia promielocitica,

d) tumores de ongen mesenquimatico, incluyendo
fibrosarcoma y rabdomtosarcoma,

e) tumores del sistema nervioso centiral y perifénco,
incluyendo  astrocitoma, neuroblastoma, glioma 1
schwannomas, y

f) otros tumores, incluyendo melanoma, seminoma,
teratocarcinoma, osteosarcoma, xenoderoma pigmentosum,
queratoacantoma, céncer folicular tiroideo y sarcoma de
Kaposi

Debido al papel clave de las proteinas motoras en la regulacion de
prohiferacién celular en general, inhubidores podrian actuar como agentes
citostéiticos reversibles que pueden ser utiles en el tratamiento de cualquier
proceso patologico que caracteriza proliferacion celular anormal, por

ejemplo, hiperplasia prostatica bemgna, poliposis adenomatosis familiar,
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neurofibromatosis, aterosclerosis, fibrosis pulmonar, artritis, psoriasis,
glomerulonefritis, restenosis a raiz de angioplastia o cirugia vascular,
formacion de heridas hipertroficas, enfermedad intestinal inflamatona,
rechazo de transplantes, choque endotoxico, e infecciones fungales

Compuestos de formulas I y la inducen apoptosis La respuesta
apoptética es aberrante en una variedad de enfermedades humanas
Compuestos de férmula I, como moduladores de apoptosis, seran utiles en
el tratamiento de cancer (incluyendo pero sin limitarse a aquellos tipos
mencionados aqui anteriormente), infecciones virales (incluyendo pero sin
limitarse a herpevirus, poxvirus, virus Epstein-Barr, virus Sindbis y
adenovirus), prevencion del desarrollo del SIDA en individuos afectados
por VIH, enfermedades autoinmunes (incluyendo pero sin limitarse a lupus
sistemico, eritematoso, glomerulonefntis mediada autoinmune, artntis
reumatoide, psonasis, enfermedad intestinal inflamatoria, y diabetes
mellitus autoinmune), trastornos neurodegenerativos (incluyendo pero sin
limitarse a enfermedad de Alzheimer, demencia relacionada con SIDA, mal
de Parkinson, esclerosis lateral amiotrofica, retimitis pigmentosa, atrofia
muscular espinal y degeneracién cerebelar), sindrome mielodisplésico,
anemia aplasica, lesion 1squémica asociada con infartos del miocardio,
apoplejia y dafio por reperfusidn, armtmia, aterosclerosis, enfermedades
hepaticas relacionadas con el alcohol o inducidas por toxinas, enfermedades
hematolégicas (incluyendo pero sin limitarse a anemia cronica y anemia
aplasica), enfermedades degenerativas del sistemas musculoesqueletico
(incluyendo pero sin limitarse a osteoporosis y artritis) nnosinusitis sensible
a la aspinna, fibrosis quistica, esclerosis multiple, enfermedades renales y
dolor producido por cancer

Compuestos de férmula I y 1a pueden modular el nivel de sintesis de
ADN y ARN celular Estos agentes sernian por lo tanto utiles en el
tratamiento de infecciones virales (incluyendo pero sin himitarse a VIH,
virus de papiloma humano, herpesvirus, poxvirus, virus de Epstein-Barr,

virus Sindbis y adenovirus)
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Compuestos de formula I y Ia pueden ser utiles en Ila
quimioprevencion del cdncer Quimioprevencion se define como inhibtcion
del desarrollo de céncer invasivo bloqueando el evento mutagenico tnicial o
bloqueando la progresion de células pre-malignas que ya han sufrido un
msulto o inhibiendo la reincidencia del tumor

Compuestos de férmula I pueden ser igualmente utiles en mhibir

angiogenesis tumoral y metastasis

La presente invencidn puede inhibir igualmente otras proteinas
motoras, por ejemplo, incluyendo pero sin limitarse a aquellas proteinas
motoras humanas que corresponden a Xklp2, MKLPI, CHOI,
cromoquinestnas, Nod, Cenp-E, MCAK, miembros de la familia BimC, y
miembros de la familia Kar3 Adicionaimente, compuestos usados en los
metodos de la presente invencion pueden actuar también como inhibidores
de otras proteinas quinesina o similares a quinesina y, asi, ser efectivos en
el tratamiento de enfermedades asociadas con otras proteinas quinesina o
similares a qutnesina.

Los compuestos de esta invencién pueden ser asimismo utiles en
combinacion (administrados juntos o secuencialmente) con tratamientos
anti-cancer conocidos tales como terapia de radiacion o con agentes
citotéxicos o citostaticos, tales como por ejemplo, pero no limitados a,
agentes interactivos de ADN, tales como cisplatino o doxorubicina,
inhibidores de topoisomerasa II, tales como etoposido, inhibidores de
topoisomerasa I tales como CPT-11 o topotecan, agentes interactuantes de
tubulina, tales como paclitaxel, docetaxel o las epotilonas, de ocurrencia
natural o sintetica, agentes hormonales, tales como tamoxifen, inhibidores
de sintasa timudilato, tales como 5-fluorouracil, y anti-metabolitos, tales
como metotrexato

S1 se formula como una dosis fija, dichos productos de combinacion
emplean los compuestos de esta invencién en el rango de dosificacion
descrito mas adelante y el otro agente farmaceuticamente activo o

tratamiento en el rango de dosificacién aprobada Compuestos de férmulas
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I y Ia pueden admunistrarse tambien secuencialmente con agentes
citotoxicos o anticancer conocidos cuando es inapropiada una formulacion
de combinacion La invencion no se lmita en la secuencia de
administracién, compuestos de formulas I y Ia pueden adminustrarse antes o
despues de la admimistracién del agente(s) citotoxico o anti-cancer

conocido

ENSAYOS

Las propiedades farmacologicas de los compuestos de esta invencion
pueden confirmarse por un numero de ensayos farmacolégicos Los
ensayos farmacoldgicos ejemplificados que siguen se han llevado a cabo
con los compuestos de acuerdo con la invencion y sus sales Los
compuestos de formulas I y la exhibieron actividad antiproliferativa
Compuestos preferidos exhiben valores ICsy menores o 1guales a alrededor
de 10 uyM

Cultivo de Células
Lineas celulares se mantuvieron en RPMI-1640 mas 10% suero
bovino fetal

Ensayo de Proliferacion de 72 Horas
Las células se ponen a una densidad de 3,000-6,000 celulas /pozo,

dependiendo de la linea de celula usada, en una placa de 96 pozos Los
cultivos crecieron durante la noche Luego las celulas se trataron en
triplicado curva respuesta-dosis concentracion de siete La concentracion
maxima de DMSO nunca excedio 05% Las células se expusieron al
compuesto durante 72 horas La proliferacién se cuantifico usando XTT o
MTS de Promega Las lineas celulares de cancer humano de ovario, mama,
prostata, pulmon, leucemia, y colorrectal usadas en este ensayo inclufan
pero no se limitaban a, por ejemplo, A2780S, SKBR3, MDA-MB-231, PC3,
LX-1, K562, HT-29, WiDr, HCT-15 y HCT116 Los compuestos de
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formula I exhibieron actividad en el ensayo de proliferacion cellular de 72
horas, inhibiendo la proliferacion celular en una o més de las lineas

celulares enumeradas anteriormente con un ICs; menor que o 1gual a

alrededor de 10 uM

Ensayo de Crecimiento Clonogenico
La mhibicion de crecimento de colonias se cuantificé para células de

carcinoma de ovario A2780 usando un ensayo clonogénico estandar
Brevemente, 200 células/pozo se sembraron en placas de cultivo de tejido
de 6 pozos (Falcon, Franklin Lakes, NJ) y se dejaron unirse durante 18
horas El medio de ensayo consistia de RPMI-1640 mas 10% suero bovino
fetal A continuacion las celulas se trataron en duplicado con una curva de
respuesta-dosis concentracién de seis La concentracién méxima de DMSO
nunca excedio 0 25% Las celulas se expusieron al compuesto durante 4, 8
6 24 horas A continuacion se retiro el compuesto y las celulas se lavaron
con 2 volumenes de PBS (salina tamponada con fosfato) Seguidamente se
reemplazé el medio de crecimiento normal Las colonias se alimentaron
con medio fresco cada tercer dia EIl numero de colomas se anotaron el dia
10-14 usando una estacién de imégenes Optimax La concentracion de
compuesto requerida para inhibir 50% o 90% de formacion de colonias
(ICs0 6 ICq, respectivamente) se determino por analisis de regresién no
lineal El coeficiente de varianza (Desviacion Estandar (SD)/media, n=3) =
30% Cuando se expusieron a células durante 24 horas, los compuestos de

formulas [ y IA exhibieron actividad en el ensayo de clonogenicidad

Estudios de Combinacion — Ensayos de Crecimiento Clonogenico

Estudios de combinacion para examinar el uso de los mnhibidores de
Eg5 de formulas I y Ia en combinacion con otros agentes neoplésicos se
llevaron a cabo en esencialmente la misma forma que el ensayo de
crecimiento de colonias estdndar con la excepcion del tratamiento del

compuesto En los estudios de combinacién, las celulas se trataron con un

34



LDO300 PCT ﬂ)b\

compuesto de formulas I y Ia y otro agente antineoplésico Los compuestos
se administraron simultanea o secuencialmente, tanto el orden de secuencia
como la duracion del tratamiento (1 a 24 horas) se vanaron La evaluacion
de los datos se baso en el andlisis de 1sobolograma y la cubierta externa de
aditividad, usando la linea de multiphicidad que compara las fracciones de
supervivencia de tratamientos de combinacién con los de tratamientos de

farmaco unico

Analisis de Ciclo Celular

El perfil del ciclo cellular de células tratadas con compuestos de
formulas I y Ia se monitoreé mediante citometria de flujo Brevemente,
celulas de carcinoma de ovario A2780 se sembraron a una densidad de 2 x
10° por pozo en placas estindar de cultivo de 6 pozos y se dejaron crecer
durante 17 horas A continuacion las células se expusieron a compuestos de
formulas I y Ia a concentraciones variables durante 2 a 24 horas Luego de
la exposicion, las poblaciones de celulas se recolectaron, se tifieron con
yoduro de propidio para determinar el contenido de ADN y se tifieron
tambien con el reactivo inmunologico apropiado para biomarcadores de
proteinas de mitosis y apoptosis, incluyendo, por ejemplo, ant-fosfo-
TreomnaProlina, ani-M Fase Fosfoproteina 2 (MMP2), y anti-p85 PARP
Los compuestos de féormulas | y IA exhibieron actividad en el ensayo de
analisis de perfil del ciclo celular, produciendo aumentos significativos en

fracciones mitoticas y apoptéticas de la poblacion celular

Ensayos de Inmunocitoquimica
Células de carcinoma de ovario A2780 o células epiteliales de nifion

de rata canguro PTK2 se pusieron a una densidad de 200 a 2000 células por
pozo en platinas de vidrio de 4 cdmaras y se dejaron unir durante la noche
Las celulas se trataron con compuestos de formula I y II a concentraciones
de 100 nM a 50 uM durante 4 a 30 horas, se fijaron y permeabilizaron para

la tinci6n subsigumiente Los reactivos de tincion inclutan, por ejemplo,
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yoduro de propidio, DAPI, rodamina faloidina, anti-atubulina, anti-
ptubulina, anti-ytubulina, y los anticuerpos secundarios apropiados
marcados fluorescentemente Se hicieron imédgenes de las celulas mediante
microscopia fluorescente y fluorescente confocal Los compuestos de
formulas [ y Ia inhibieron la formacion del huso bipolar e indujeron un
arreglo monoastral de microtdbulos

Otro tema de la invencion incluye ademds farmacéuticos para uso
como se describe anteriormente incluyendo los que controlan cancer,
inflamacién y artnitis, que contienen por lo menos un compuesto de la
formula I o IA como se define mas arriba o por lo menos una de sus sales
de dcido de aceptacién farmacéutica, y el uso de un compuesto de la
formula I o IA como se define mas armba para la preparacion de un
farmaceutico que posee actividad contra enfermedades proliferativas como
se describio previamente incluyendo actividad contra céncer, inflamacion
y/o artritis
Los siguientes ejemplos y preparaciones describen la manera y el proceso
de elaborar y usar la invencién y son 1lustrativos mas bien que limitantes
Debe entenderse que puede haber otras incorporaciones que caen dentro del
espiritu y orbita de la invencion como se define por las reivindicaciones

adjuntas aqui

Ejemplo 1
Acido 5-c1ano-3,6-dihidro-4-metil-6-(3-mitrofeml)-2-tioxo-1-(2H)-
pirimdinacarboxflico, 1-etil éster
A Paso 1
Una mezcla de 6 42 g de acetoacetamida, 8 0 g de 3-nitrobenzaldehido, 0 61
ml de dcido acético, y 0 21 ml de pipenidina en 30 ml de tolueno se calento
areflyjo Se utilizé una trampa Dean Stark para mezclar azeotropicamente
el agua producida Luego de refluirla durante 2 horas, la mezcla de
reaccidn se enfri6 a temperatura ambiente, con la aparicion de gran cantidad

de solido blanco, se traté con una solucidén de 300 ml de EtOAc y 25 ml
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MeOH, luego el solido se extrajo por filtracion, se enjuago con 15 ml de
EtOAc dos veces para producir 31 g de producto deseado en un
rendimeento del 25%

B Paso 2

Una mezcla de 200 mg del compuesto de Ejemplo 1, Paso 1, 198 mg de sal
HCI de 2-(4-metoxibencil)-2-tiopseudourea, 84 mg de acetato de sodio en
36 ml DMF se calento a 85 °C durante 15 horas, luego se enfrio a
temperatura ambiente La mezcla de reaccién resultante se purificé por
HPLC preparativa usando una columna (YMC S5 ODS 20 X 100 mm), la
fracci6n deseada se concentrd a sequedad Se agregé NaHCO; saturado (50
ml) y se extrajo con EtOAc (3 x 50 ml), los extractos EtOAc combinados se
lavaron con 30 ml de salmuera, se secaron MgSQO,, se filtraron y se
concentraron bajo vacio para producir 126 1 mg producto deseado en un

rendimiento del 36%

C Paso3

Una mezcla de el compuesto de Ejemplo 1, Paso 2 (86 5 mg) y reactivo de
Burgess (150 mg) en 70 ml de THF anhidro se agito a temperatura
ambiente durante 1 hora, se concentro bajo vacio, luego se punficé por
HPLC preparativa usando una columna YMC S5 (ODS 20 X 100 mm) para
producir 80 8 mg de producto deseado en un rendimiento del 87%

D Paso 4

A una solucion del compuesto de Ejemplo 1, Paso 3 (60 mg) y piridina (0 |
ml) en 0 6 ml de CH;Cl,, se agregaron 17 ul de etilcloroformato, despues de
agitar durante 2 5 horas se agregaron otros 22 ul de etilcloroformato, la
mezcla de reaccion se agito durante 2 horas, seguidamente se agreg6 0 3 ml
de acido trfluoroacetico, la mezcla resultante se agité durante 1 hora mas, y

se concentrd bajo vacio, se diluy6é con DMF, MeOH y un poco de CH,Cl,,
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se filtré, luego se purifico por HPLC preparativa usando una columna
(YMC S5 ODS 20 X 100 mm) para producir 22 5 mg de producto en un
rendimiento del 427% MS (M-H)" = 345 HPLC RT (Temperatura
Ambiente) = 2 85 mun (columna YMC 85 ODS 46 x 50 mm, 10-90%
metancl acuoso durante 4 minutos que contema 0 2% acido fosforico,

4ml/min, monitoreando a 220 nm)

Ejemplo 2
Acido 5-ciano-3,6-dihidro-4-metil-6-(3-mitrofemil)-2-oxo-1-(2H)-
pirnmidinacarboxilico, 1-et1l éster
A Paso 1
10 92 g de NaHCO; se agregaron en porciones a una solucion de 7 83 g del
compuesto de Ejemplo 1, Paso |1 y 7 48g de sulfato hidrogenado de O-
metilisourea en DMF (100 ml), hubo evolucién de gas La mezcla de
reaccion se agito durante 2 horas, luego se calent6 a 65°C durante la noche,
se enfr16 a temperatura ambiente, se diluyo con 800 ml de EtOAc, se lavo
con agua (2 x 100 ml) y salmuera (1 x 100 ml) La capa orgénica se secd
MgSQ0,, se filtro y se concentro bajo vacio El residuo resultante se trituro
en EtOAc-CH,;Cl;-hexano para producir 5 48 g de producto deseado como

un sélido (56%)

B Paso2

Una mezcla del compuesto de Ejemplo 2, Paso 1 (209 mg) y reactivo de
Burgess (274 5 mg) en CH,;Cl; (5 ml) y THF (10 ml) se agito durante la
noche La mezcla de reaccidn se concentro bajo vacio, se diluyé con 150
ml de EtOAc, luego se lavo con NaHCO; saturado (2 x 30 ml) y salmuera
(1 x 30 ml), se secd MgSQO, se concentrd bajo vacto El residuo resultante
se purifico por cromatografia de gel de silice para producir 136 mg (69 4%)
de producto deseado
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C Paso3

Se agrego 1 23 ml de piridina a una solucién de 2 075 g del compuesto de
Ejemplo 2, Paso 2 en CH;Cl; (30 ml) bajo argon a 0 °C, luego se agregd
lentamente O 87 ml de cloroformato de etilo La mezcla de reaccion se
calento a temperatura ambiente y se agito durante 3 horas, se diluyo con una
mezcla de NaHCO; saturado (50 ml) y salmuera (50 ml), se extrajo con
EtOAc tres veces, las capas combinadas se lavaron con salmuera y se
secaron MgSQ, se filtraron y se concentraron bajo vacio, se punficaron por
cromatografia de gel de silice para producir 2 57 g (98%) de producto
deseado

D Paso 4

Se agregaron 2 5 ml de TFA a una solucién de 1 44 g del compuesto de
Ejemplo 2, Paso 3 en CH,CN (25 ml) y H,O (2 5 ml), la mezcla de reaccién
se agitd durante 2 horas, aparecio gran cantidad de solido blanco El sélido
se extrajo por filtracién, se enjuagé con CH3;CN (3 x 20 ml) y hexano (2 x
20 ml), se secd en aire para producir 860 mg (62 2%) del producto deseado
El filtrado se concentr6 bajo vaclo, el sélido se recristalizé6 en CH3;CN para
producir otros 320 mg (23 2%) de producto MS (M-H)" = 329 HPLC RT
=2 53 min (columna YMC S5 ODS 4 6 x 50 mm, 10-90% metanol acuoso
durante 4 minutos que contenfa 02% dcido fosforico, 4 ml/min,

monitoreando a 220 nm)

Ejemplo 3
Acido 5-c1ano-3,6-dikidro-4-metil-6-(3-nitrofenil)-2-oxo-1-(2H)-
pirmmdinacarboxilico, 1-etil amida
A Paso 1
A una solucton del compuesto de Ejemplo 2, Paso 2 (100 mg, 0 37 mmol) y
pirnidina (0 74 mmol, 18 pL) en dicloroetano (40 mL) se agregd 4-nitrofenil
cloroformato (81 mg, 040 mmol) y la solucion resultante se agité a
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temperatura ambiente durante 1 5 horas La mezcla de reaccién se diluyo
con NaHCO; saturado (30 mL), se extrajo con acetato de etilo (3 x 50 mL),
se secé (MgSQO,) y se concentro in vacuo para proporcionar una espuma
blanca Purificacién por cromatografia (510, 20% EtOAc/hexano) produjo

el compuesto deseado como una espuma incolora (99 mg, 62%)

B Paso 2

A una solucion del compuesto de Ejemplo 3, Paso 1(12 mg, 27 umol) en
THF (0 1 mL) se agrego 2M etilamina en solucion de THF (15 pl, 30
mmol) en una porcion & temperatura ambiente y la solucion amarilla
resultante se agité 30 minutos Dilucion de la mezcla de reaccion con
metanol (1 8 mL) produjo un sélido amarillo que se recogid por filtracion
con succién y se purific6 por HPLC prepamativa para proporcionar el
compuesto del titulo como un solido blanco (20 mg, 22%)

En contraste con el método de Ejemplo 2 anterior, en este caso el grupo 2-
metox1 se hidrolizo durante el aislamiento y la punficacion para
proporcionar el anillo dihidropirimidinona sin necesidad de tratamiento con
TFA (Ejemplo 2, Paso 4)

Ejemplo 4
5-Ciano-3,6-dihidro-4-metil-6-(3-nitrofenil)-2-oxo-1-(1-oxobufil)-(2H)-
prrimidina
A Paso ]

23 7 ul de cloruro de butirilo se agregaron a una solucion de 52 mg del
compuesto de Ejemplo 2, Paso 2 y 0 15 ml de piridina en 0 6 ml de CH,Cl,
anhidro, la mezcla de reaccion se agit6é durante 1 hora, luego se agregaron
24 ul de cloruro de butinlo, la reaccidon se agito durante 15 horas, se
purifico por HPLC preparativa usando una columna YMC S5 (ODS 20 x
100 mm) para producir 30 mg del producto deseado
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B Paso2

Una solucién de 30 mg del compuesto de Ejemplo 4, Paso 1, 0 2 ml de H;O
y 0 2 ml de TFA en | 2 ml CH;CN se agité durante 1 5 hora, se agrego otro
0 1 ml de TFA y se agité durante 2 5 horas més La mezcla de reaccion se
concentrd bajo vacio, y se purifico por HPLC preparativa usando una
columna YMC 85 (ODS 20 x 100 mm) pare producir 11 8 mg del producto
deseado MS (M-H)" =327 HPLC RT = 3 06 minutos (columna YMC S5
ODS 4 6 x 50 mm, 10-90% metanol acuoso durante 4 minutos que contenia
0 2% écido fosfénco, 4ml/min, monitoreando a 220 nm)

Ejemplo §

enantio Acido 5-ciano-3,6-dihidro-4-metil-6-(3-nitrofeml)-2-oxo-1-(2H)-
pirimidinacarboxilico, 1-etil ester (enantibmero A)

53 mg del compuesto de Ejemplo 2, Paso 4 se disolvieron en ElOH
absoluto, separacion quiral preparativa se llevo a cabo usando una columna
Chiralcel OD-H 85 (4 6 x 250 mm), se obtuvieron 20 mg de enantiomero A
y 27 mg de enantiomero B MS (M-H)* = 329 HPLC-Chural RT = 10 44
minutos (Chiralcel OD-H, S5, columnad 6 x 250 mm, 10% MeOH / 10%
EtOH /Heptano, 1 0 ml /min, monitoreando a 220 nm, 94 7% ee)

Ejemplo 6
enantio Acido 5-ciano-3,6-dihidro-4-metil-6-(3-mtrofenil)-2-oxo-1-(2H)-
pirnmidinacarboxilico, 1-etil ester (enantibmero B)
MS (M-H)" = 329 HPLC-Chiral RT = 1292 min (Chiralcel OD-H, S5,
columna 4 6 x 250 mm, 10% MeOH / 10% EtOH /Heptano, 1 0 ml /min,
monitoreando a 220 nm, 99 64% ee)

Ejemplo 7
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Acido S-c1ano-3,6-d1hidro-4-metil-6-(3-aminofenil)-2-oxo-1-(2H)-
pirnmidinacarboxilico, 1-etil éster

Una solucion de 12 mg del compuesto de Ejemplo 1, Paso 4 en etanol se
traté con 100 mg de cloruro de estafio (IT) y se calent6 a refiujo bajo argén
durante 90 minutos, la reaccidén se enfrié y se extinguio con solucién de
NaHCO; saturado y se extrajo con EtOAc (3 x 50 ml) La capa organica
combinada se lavo con H,0, se sec6 Na,SO, y se concentro bajo vacio Se
trituro con hexano y eter para producir 8 mg de producto crudo, el cual se
purtfico adicionalmente por HPLC preparativa para proporcionar 3 mg de
producto deseado como sal de TFA MS (M+H)' =301 HPLC RT =1 685
minutos {(columna YMC S5 ODS 46 x 50 mm, 10-90% metanol acuoso
durante 4 minutos que conteria 0 1% de TFA, 4ml/min, monitoreando a

220 nm)

Ejemplo 8
Acido S-c1ano-3,6-dihidro-4-metil-6-(3-(N,N-dimetil)aminofenil)-2-oxo-
1-(2H)-pinmidinacarboxilico, 1-etil éster
A una solucién de 12 mg del compuesto de Ejemplo 7 en CH;CN (1 ml) se
agrego paraformaldehido (40 mg), cianoborohidruro de sodio (30 mg)
seguido por 2 gotas de dcido acético La mezcla de reaccion se agito a
temperatura ambiente durante 2 horas, luego se extinguio con solucion de
NaHCO, saturado y se extrajo con EtOAc tres veces La capa organica
combinada se lavo con salmuera, se seco Na;SO, y se concentrd bajo vacio
El residuo resultante se purificé por HPLC preparativa para producir 3 2 mg
de producto deseado como sal de TFA MS (M+H)' = 329 HPLC RT =
1 76 minutos (columna YMC S5 ODS 46 x 50 mm, 10-90% metanol
acuoso durante 4 minutos que contenia 01% de TFA, 4 ml/min,

montitoreando a 220 nm)
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Ejemplos 9 a 15 se prepararon usando los métodos de Ejemplo 2 con la

sustitucion de un benzaldehido apropiado en Paso |

Ejemplo 9
Acido 5-c1ano-3,6-dihidro-4-metil-6-(3-trifluorometilfenil)-2-oxo-1-
(ZH)-pinmidinacarboxflico, 1-etil ester
HPLC-HI 100% a 2 84 min (columna YMC S5 ODS 46 x 50 mm, 10 -
90% metanol acuoso durante 4 minutos que contenia 0 1% de TFA, 4
ml/min, monitoreando a 220 nm) MS [M-+H] =354

Ejempilo 10
Acido 5-c1ano-3,6-didro-4-metil-6-(2,3-diclorofenil)-2-oxo-1-(2H)-
pinnmidinacarboxilico, 1-etil éster
HPLC-HI 100% a 3 2 min (columna YMC S5 ODS 4 6 x 50 mm, 10 - 90%
metanol acuoso durante 4 minutos que contema 0 1% de TFA, 4 ml/mn,
monitoreando a 220 nm) MS [M-H] =352

Ejemplo 11
Acido S-ciano-3,6-dihidro-4-metl-6-(3-metoxifenil)-2-oxo-1-(ZH)-
pirrimidinacarboxilico, 1-etil éster
HPLC-HI 100% a 2 42 min (columna YMC S$5 ODS 46 x 50 mm, 10 -
90% metanol acuoso durante 4 minutos que contenia 0 1% de TFA, 4
ml/min, monitoreando a 220 nm) MS [M+H] =316

Ejemplo 12
Acido 5-c1ano-3,6-dihidro-4-metil-6-(3,5-diclorofenil)-2-oxo-1-(2H)-
pirnmidinacarboxilico, 1-etil éster
HPLC-HI 87% a 3 26 min (columna YMC S5 ODS 4 6 x 50 mm, 10 - 90%

metanol acuoso durante 4 minutos que conterua 0 1 % de TFA, 4 ml/min,

monitoreando a 220 nm) MS [M-H] =352
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Ejemplo 13
Acido 5-c1ano-3,6-dihidro-4-metil-6-(3, 4-diclorofenil)-2-oxo-1-(2H)-
pirimidinacarboxilico, 1-etil éster
HPLC-HI 100% a 3 197 min (columna YMC S5 ODS 4 6 x 50 mm, 10 -
90% metanol acuoso durante 4 minutos que contenia 0 1% de TFA, 4
mi/min, monitoreando a 220 nm) MS [M-H] =352

Ejemplo 14
Acido 5-c1ano-3,6-dihidro-4-metil-6-(3-cianofenil)-2-oxo-1-(2H)-
pinmidinacarboxflico, 1-etil éster
HPLC-HI 93% a 2 32 min (columna YMC S5 ODS 4 6 x 50 mm, 10 — 90%
metanol acuoso durante 4 minutos que contenia 0 1% de TFA, 4 ml/min,
monitoreando a 220 nm) MS [M+H] =311

Ejemplo 15
Acido S-c1ano0-3,6-dihidro-4-metil-6-(4-metoxifenil)-2-oxo-1-(2H)-
pimmidinacarboxilico, 1-etil ester
HPLC-HI 100% a 2 55 min (columna YMC S5 CDS 4 6 x 50 mm, 10- 90%
metanol acuoso durante 4 minutos que contema 0 1% de TFA , 4 ml/min
monitoreando a 220nm) MS [M+H]' =316

Ejemplo 16
Acido 5-c1ano-3,6-dihidro-4-metil-6-(4-metilfenil)-2-oxo-1-(2H)-
pinmidinacarboxilico, 1-etil éster
A Paso |
Una solucion turbia de 3-aminocrotononitrilo (41 g, 0 5 mol) en Et,O (500
ml) se agrego gota a gota a la solucion 15% HCI (115 ml) a 0°C durante 30

minutos con agitacion vigorosa, y la mezcla de reaccion se agito a 0°C
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durante 15 minutos Seguidamente se separd la solucion acuosa, se extrajo
con Et;O (2 x 125 ml), se secaron las fases organicas combinadas Na,SO,
Triet1l ortoformato (83 ml) en un matraz de tres cuellos de 500 ml equipado
con embudo de adicién y juego de destilacion se agité en bafio de aceite a
60°C - 65°C, la anterior solucién de éter se agrego gota a gota de modo que
la tasa de adicion fuera igual a la tasa de destilacion Se agregaron 83 ml
adicionales de tnetil ortoformato a la reaccién cuando la adicién de la
solucion de éter estaba semiconcluida, se incrementé lentamente la
temperatura del bafio de aceite a 100°C, y la mezcla de reaccion se agité
luego durante 5 horas La distilacién produjo 26 6 g (38%) del producto
solido rojo deseado a 150- 155°C/ 2mm Hg

B Paso 2

A una mezcla de O-metilisourea sulfato (99 g 80 mmol), se agrego el
compuesto de Ejemplo 16, Paso 1 (7 4 g, 53 mmol) y etanol (90 mi ) Et;N (
11 ml, 80 mmol) La mezcla se agitd a temperatura ambiente durante 15
minutos, luego se agito a 66°C durante 3 horas, y se concentro para retirar
el EtOH Se agregaron EtOAc (80 ml) y H,O (80 ml), la capa acuosa se
separo y se extrajo con EtOAc (2 x 80 ml), la capa organica combinada se
seco NapSO,, concentré para producir un sélido café, que se disolvié en
EtOAc, se filtr6 a través de una almohadilla de gel de silice, se lavo con
EtOAc/heptano (1/1) para elminar el color oscuro, y el filtrado combinado
se concentro El sélido as1 obtenido se recristalizé en heptano / EtOAc para

producir 5 18 g de un cristal amanllo en un rendimiento del 65%

C Paso 3

Una solucion de bromuro de p-tolilmagnesio en eter (1M, 1 ml, 1 mmol) se
agrego gota a gota a una solucién del compuesto de Ejemplo 16, Paso 2 (75
mg, 0 5 mmol) en THF (2 ml) a 0°C bajo argon La mezcla de reaccion se
agito a la temperatura durante 1 5 horas, se agregaron otros 3 ml! de reactivo
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de Gngnard a -78°C, la reaccién se calento lentamente a temperatura
ambiente y se agité durante 2 minutos Se agregaron NH,Cl saturado (5 ml)
H,0 (5 ml), la mezcla se extrajo con EtOAc (2 x 15 ml), la capa orgénica
combinada se secd, concentro y cromatografié en gel de silice para producir
45 6 mg de producto deseado en un rendimiento del 91%

D Paso 4

A una solucion del compuesto de Ejemplo 16, Paso 3 (109 mg, 0 45 mmol)
se agrego piridina (0 2 mil, 2 5 mmot) en CH,Cl, seco (5 ml) seguido por
cloroformato de etilo (01 ml, 105 mmol), y la mezcla de reaccion
resultante se agitd a temperatura ambiente durante la noche Se agrego
MeOH, la mezcla resultante se agito durante 1S minutos, se concentro, y
cromatografi6 en columna de gel de silice para producir 100 mg del

producto deseado como un aceite incoloro (71%)

E Paso 5

Una mezcla de el compuesto de Ejemplo 15, Paso 4 (100 mg, 0 32 mmol)

H;O (07 ml), CH;CN (05 ml) y TFA (7 ml) se agito a temperatura
ambiente durante 2 horas La solucién se concentré luego para retirar
CH;CN, se agrego NaHCO; saturado para hacer basica la mezcla, se filtro el
precipitado solido blanco, se lavé con H;O, y se seco para producir el
producto deseado (64 mg) El producto crudo se secd y recristalizo a partir
de EtOH / H,O para producir otros 20 mg producto deseado como un soltdo
blanco MS (M+H)" =300 HPLC RT = 3 40 min (columna YMC S5 ODS
4 6 x 50 mm, 10-90% metanol acuoso durante 4 minutos que contenia 0 2%

acido fosforico, 4 m)/min, momtoreando a 220 nm)

Ejemplo 17
Acido 5-c1ano-3,6-dihidro-4-metil-6-ciclohexil-2-ox0-1-(2H)-

pirimidinacarboxilico, 1-etil éster
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A una solucion del compuesto de Ejemplo 16, Paso 2 (30 mg, 0 2 mmol) en
THF (1 2 ml) se agreg6 cloruro de ciclohexiilmagnesio (2 M en eter, 1 0 ml,
2 mmol) a -44°C bajo argdn, la reaccion se calento lentamente a
temperatura ambiente, y se agito durante 10 minutos Se agrego NH;Cl
saturado, la mezcla resultante se extrajo varias veces con EtOAc, la capa
organica combinada se seco, se filtro a traves de una almohadilla de gel de
silice, y se concentrd para producir aceite amarnlio El aceite se disolvio en
CH,Cl; (2 ml), luego se agregaron pindina (80 pl, 09 mmol) y
cloroformato de etilo (50 ul, 0 S mmol), la mezcla se agité a temperatura
ambiente durante 30 minutos, se agitdé durante otros 10 minutos tras lo cual
se agregaron H,0 (25 pl) y EtOAc, y la mezcla se seco sobre Na,SO,, se
filtro a traves de una almohadilla de gel de silice, y se concentrd para
producir aceite amarillo El aceite se disolvi6 en CH;CN (2 ml), se
agregaron H,O (0 3 ml) y TFA (0 2 ml), y la mezcla se agit6 a temperatura
ambiente durante 2 horas Se agregaron solucion de NaHCO; saturado y
EtOAc, la capa acuosa se separo y se extrajo con EtOAc, y la capa orgénica
combinada se secé sobre Na,SO,, se concentro y se cromatografio en gel de
sflice para producir 35 mg del producto deseado como espuma amarilla
(60%) MS (M+H)" =392 HPLC RT = 3 60 mun (columna YMC S5 ODS
4 6 x 50 mm, 10-90% metanol acuoso durante 4 minutos que contenia 0 2%

acido fosférico, 4 ml/min, monitoreando a 220 nm)

Ejemplo 18
Acido 5-c1ano-3,6-dihidro-4-metil-6-fenil-2-0x0-1-(2H)-pirimidina
carboxilico, 1-etil ester
A una solucion del compuesto de Ejemplo 16, Paso 2 (55 mg, 0 37 mmol)
en THF seco (2 ml) se agrego bromuro de fenilmagnesio (2 M en THF, 2
ml, 4 mmol) gota a gota a -78°C bajo argbn Luego de la adicion, la
reaccion se calento lentamente a temperatura ambiente y se agito durante

alrededor de 10 minutos, hasta la desaparicion del material inicial Se
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agregaron solucion de NH,Cl saturado y H,;O, la mezcla se extrajo con\
EtOAC durante dos veces, y la capa organica combinada se seco sobre
Na,SO,, se concentrd y se cromatografio en gel de sflice para producir un
intermedio solido El sélido se disolvié en CH;Cl; (5 ml), se agregaron
pindma (0 15 ml, 1 8 mmol) y cloroformato de etilo (0 1 ml, ! mmol), y la
mezcla de reaccion se agito a temperatura ambiente durante 0 5 horas La
reaccién se extinguio con 50 ul de H,O, se diluyo con 5 ml de EtOAc, la
mezcla resultante se seco sobre Na,SO,, se filtro a traves de una columna de
gel de silice para producir el intermedio como un aceite El aceite se
disolvi6 en CH;CN (5 ml), se agrego H;O (05 ml) y TFA (04 ml), la
mezcla de reaccion se agité durante 1 5 horas, y se concentro 1n vacuo Se
agregd solucion de NaHCO; saturado para neutralizar la mezcla, y el
precipitado se filtro luego y se secd por aire Recrnistalizacion en EtOAc /
heptano para producir 70 mg de producto solido en rendimiento del 66%
MS (M+H)* =286 HPLC RT =1 28 min (Phenom-Prime S5 C18 4 6 x 30
mm, 10-90 % metanol acuoso durante 2 minutos que contenia 0 1 % TFA, 5
ml/min, monitoreando a 220 nm)

Ejemplos 19 a 24 se prepararon usando el metodo de Ejemplo 18 con

la sustitucion de un halogenuro de arilmagnesio apropiado

Ejemplo 19
Acido 5-c1ano-3,6-dihdro-4-metil-6-(2-metilfenil)-2-oxo-1-(2H)-
pirimidinacarboxihico, 1-etil éster
MS (M+H)" =300 HPLCRT =141 min (Phenom-Prime S5 C18 4 6 x 30
mm, 10-90 % metanol acuoso durante 2 minutos que contenfa 0 1 % 1FA, 5

ml/min, monitoreando a 220 nm)
Ejemplo 20

Aado 5-c1ano-3,6-dihidro-4-metil-6-(3-clorofenii)-2-oxo-1-(2H)-

pirmmidinacarboxilico, 1-etil ester
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MS (M+H)'=320 HPLC RT =143 mun (Phenom-Prime S5 C18 4 6 x 30

mm, 10-90 % metanol acuoso durante 2 minutos que contenfa 0 1 % TFA, 5

ml/min, monitoreando a 220 nm)

Ejemplo 21
Acido S5-c1ano-3,6-dihidro-4-metil-6-(3-fluorofeml)-2-oxo-1-(2H)-
pirnmidinacarboxilico, 1-etil ester
MS (M+H)' =304 HPLC RT =129 min (Phenom-Prime S5 C18 4 6 x 30
mm, 10-90 % metanol acuoso durante 2 minutos que contenia 0 1 % TFA, §

ml/min, monitoreando a 220 nm)

Ejemplo 22
Acdo 5-c12n0-3,6-d1hidro-4-metii-6-(4-clorofeml)-2-oxo-1-(2H)-
pinmidinacarboxilico, 1-etil éster
MS (M+H)" =320 HPLC RT =144 min (Phenom-Prime S5 C18 4 6 x 30
mm, 10-90 % metanol acuoso durante 2 minutos que conteia 0 1 % TFA, §

ml/min, monitoreando a 220 nm)

Ejemplo 23
Acido 5-c1ano-3,6-dihidro-4-metil-6-(4-fluorofenil)-2-oxo-1-(2H)-

pirnmidinacarboxihico, 1-etil éster
MS (M+H)" =304 HPLC RT =3 21 min (YMC S5 ODS columna 4 6 x 50

mm, 10-90% metanol acuoso durante 4 minutos que contenfa 0 2% acido

fosforico, 4 ml/min, monitoreando a 220 nm)
Ejemplo 24

Acdo 5-c1ano-3,6-dihidro-4-metil-6-(2-fluorofenil)-2-oxo-1-(2H)-

pinmidinacarboxflico, 1-et1l éster
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MS (M+H)" =304 HPLC RT =3 05 min (columna YMC S5 ODS 4 6 x 50
mm 10-90% metanol acuoso durante 4 minutos que contema 0 2% écido

fosforico, 4 ml/min, monitoreando a 220 nm)

Ejemplo 25
Acido 6-(3,5-bis-triflucrometilfenil)-5-c1ano-4-metil-2-0x0-3,6-dihidro-
ZH-pinmidina-1-carboxilico etil éster

A Paso ]

Amida de dcido 4-(3,5-bis-trifluorometilfenil)-6-metil-2-0x0-1,2,3,4-
tetramdropirimidina-S-carboxilico Una mezcla de 3,5-
bis(tr1fluorometil)benzaldehido (2 42 g, 10 0 mmol), acetoacetamida (1 01
g, 10 0 mnol), urea (0 90 g, 15 0 mmol), cloruro de cobre (0 1 g, 1 0 mmol),
eterato de tnfluoruro de boro (0 09 mL), AcOH (0 04 mL), y THF (20 mL)
se calento a 65 °C durante 18 horas y se enfrio a temperatura ambiente Los
precipitados resultantes se recogieron mediante filtracion de vacio, se
lavaron con THF, y se secaron con aire para producir el compuesto del

titulo como un sélido blancuzco (1 33 g, 36%)

B Paso 2
4-(3,5-Bis-trifluorometilfenil)-6-metil-2-oxo-1,2,3,4-tetrahidro-
pirimidina-S-carbonitrilo A una mezcla de compuesto de Paso 1-(1 10 g,
3 0 mmol) y pinndina (12 mL) a 0 °C se agrego anhidndo trifluoroacético
(1 3 mL, 9 0 mmol) lentamente durante 10 minutos La mezcla de reaccion
se volvid una solucton cafe claro y se agito durante 18 horas, luego se verti6
en agua Los precipitados blancuzcos resultantes se recogieron mediante
filtracion de vacio, se lavaron con agua, y se secaron con aire para producir

el compuesto del titulo como un séhido cafe claro (1 06 g, 100%)

C Paso 3
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Acido 6-(3,5-bis-trifluorometilfenil)-5-ciano-4-metil-2-0x0-3,6-dihidro-
2H-pirmmdima-1-carboxilico et1l ester A una solucién de compuesto de

Paso 2 (60 0 mg, 0 17 mmol) en THF (2 mL) enfriada a -78 °C se agrego

LDA (015 mL, 030 mmol, 20 M en hexenos) La mezcla resultante se

agito a -78 °C durante 15 minutos, se calentd a -25 °C durante 15 minutos,

se volvio a enfriar a -78 °C y se agreg6 cloroformato de etilo (20 ul, 0 20

mmol) mediante una jeringa. La mezcla de reaccion se agito a -78 °C

durante 15 minutos, se calento gradualmente a temperatura ambiente y se

agité durante 1 hora, se extingui6 con MeOH y se concentré in vacuo El

residuo se punficé por HPLC preparativa (metanol/agua), se combinaron
fracciones del producto y se concentraron in vacuo para proporcionar el
compuesto del titulo como un sélido blancuzco (28 4 mg, 40%) 'H-NMR
(DMSO-ds, 400 MHz) & 1064 (s, 1 H), 8 19 (s, 1 H), 793 (s, 2H), 6 15 (s,

1 H),417 (m, 2H), 210 (s, 3 H), 1 17 (1, 3 H, J= 70 Hz) LC/MS (ES+t)

444 (M+Na)"

Ejemplo 26
Acido 6-butil-S-c1ano-4-metil-2-0x0-3,6-dihidro-2H-pirtmidina-1-
carboxilico etil ester
A Paso |

4-Hexil-6-metil-2-0x0-1,2,3,4-tetrahidropirimidina-S-carbonitrilo

Ester de polifosfato (1 15 g, 3 89 mmol, 030 eq) se agrego a un tubo
sellado que contenia una solucién de urea (117 g, 194 mmol),
valeraldehido (1 38 ml, 12 9 mmol) y acetoacetarmda (1 31 g, 12 9 mmol)
en THF (15 mL) bajo argén y se calento a 75°C durante tres horas La
mezcla de reaccion se enfrio a temperatura ambiente, se agregé éster de
polifosfato (8 80 g, 29 8 mmol) y la mezcla de reaccion se calento a 85°C
durante cuatro horas La mezcla de reaccién se enfrio a temperatura

ambiente y se vertio en hielo La solucion acuosa se neutralizo con IN
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NaOH y se extrajo con cloroformo (3X100 mL) Las capas orgénicas
combinadas se secaron (Na;SO,), se filtraron y concentraron bajo vacio
para producir el compuesto del titulo (0 940 g, 97%) HRMS 192 1143 (M-

H) El producto se utilizo en el siguiente paso sin punificacion adicional

B Paso 2

Acdo 6-butil-S-ciano-4-metil-2-0x0-3,6-dihidro-2H-pirimidina-1-
carboxilico etil éster LDA (0585 mL, 1 17 mmol, 2 0 M en hexano) se
agrego gota a gota a una solucion de compuesto de Paso 1 (0 150 g, 0 777
mmol) en THF (SmL) a -78°C La mezcla de reaccién se agito a -78°C
durante veinte minutos y se agregé cloroformato de etilo (0 111 mL, 1 17
mmol) en una porcién La mezcla de reaccion se dejo calentar a
temperatura ambiente y se agitd durante dieciseis horas La mezcla de
reaccion se extinguio con cloruro de amonio saturado (35 ml) y la solucion
se extrajo con cloroformo (3X100 ml) Las capas organicas combinadas
secaron {Na,SQO,), se filtraron y se concentraron bajo vacio El residuo se
purifico por cromatografila de destello (eluyendo 2/1 acetato de
etilo/hexanos) para proporcionar el compuesto del titulo (0 110 g, 53%)
como un solido

'H-NMR (DMSO-dg, 400 MHz) 5 086 (t, 3 H, ] = 679), I 21-133 (m,
7H), | 54-1 65 (m, 2H), 2 04 (s, 3H), 4 17-423 (m, 2H), 468 (t, IH, ] =
6 42), 1033 (s, 1H) MS 264(M-H) HRMS 266 1506 (M-+H)"

Ejemplo 27
Acido 5-ciano-4-mefil-6-(3-nitrofenil)-2-ox0-3,6-dihidro-2H-pirimidina-

1-carboxilico metilamida

A Paso ]
Acido S-c1ano-4-metil-6-(3-mitrofenil)-2-oxo0-3,6-dihidro-2H-pirimidina-
1-carboxilico 4-nitrofenil éster A una detencién de 6-metil-4-(3-mtro-
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fenil)-2-oxo-1,2,3,4-tetrahidro-pinmidina-S-carbonitrilo (0 43 g, 1 7 mmol,
preparada por el metodo descnto en Ejemplo 26, Paso 1, en 77 % de
rendimiento) en THF (15 mL) a -78 °C se agregé LDA (125 mL, 25
mmol, 2 0 M en hexanos) La mezcla resultante se agito a -78 °C durante
I5 min, se calentd a -25 °C durante 15 minutos, se volvié a enfriar a -78 °C
y se agrego 4-nitrofenil cloroformato (0 50 g, 2 5 mmol) en una porcion
La mezcla de reaccitén se agito a -78 °C durante 15 minutos, se calentd
gradualmente a temperatura ambiente, se extinguid con agua y se extrajo
con acetato de etilo El extracto orgdnico se lavé con salmuera, se seco
(MgSOy) y se concentro 1n vacuo El residuo se purifico por cromatografia
de columna de destello en gel de silice usando 50% a 70% acetato de etilo-
hexano como eluyente para producir el compuesto del titulo como un sélido

amarillo claro (0 38 g, 53%)

B Paso 2

Acido 5-ciano-4-metil-6-(3-mtrofeml)-2-0x0-3,6-dihidro-2H-pirimidina-
1-carboxilico mefilamida A una solucion de compuesto del Paso 1 (125
mg, 0 03 mmol) en THF (1 mL) se agregé metilamina (4 1 ul, 0 033 mmol,
8 M en EtOH) La mezcla de reaccién se agito durante 2 horas y se
concentré in vacuo El residuo se punfico por HPLC preparativa
(metanol/agua) Se combinaron fracciones del producto, se concentraron in
vacuo y liofilizaron para producir el compuesto del titulo como un sélido
incoloro (8 2 mg, 87%)

'H-NMR (MeOH-d,, 400 MHz) 5822 (m, 1 H), 817 (t, | H,] = | 8 Hz),
776 (m, 1H),765(, 1H,J=79Hz),630(s, 1 H),282(s,3H), 218 (s,
3 H) LC/MS (ES+) 338 (M+Na)"

Ejemplo 28

Acdo 5-ciano-4-metil-2-ox0-6-fenil-3,6-dihidro-2H-pirimidina-1-

carboxilico etilamida A una solucion de 6-met1l-2-oxo-4-fenil-1,2,3 4-
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tetrahidropinmidina-5-carborutrilo (100 mg, 047 mmoles, obtenida en
rendimiento del 65 % por el procedimiento descrito en Ejemplo 26, Paso 1)
en 4 mL de tetrahidrofurano bajo argdn a temperatura ambiente se agrego
hidruro de sodio libre de aceite (17 mg, 0 70 mmoles) Despues de agitar
durante diez minutos, se agrego 1socianato de etilo (50 mg, 0 70 mmoles)

La mezcla de reaccion se diluyo con acetato de etilo y se lavo con acido
citrico dilurdo, agua y salmuera saturada. El extracto orgdmico (sulfato de
magnesio anhidro) seco se concentro i vacuo y el producto se punifico por
cromatografia de destello en gel de sflice, eluyendo con acetato de
etilo/hexanos (3 2) para producir 100 mg (75 %) del compuesto del titulo
como un solido blanco 'H-NMR (DMSO-d6, 400 MHz) & 1051 (brs, 1
H), 879 (t,J =54 Hz, | H), 722-748 (m, S H), 6 09 (s, 1 H), 3 10-3 25
(m, 2H), 2 08 (s, 3 H), 1 03 (t, ] = 7 2 Hz, 3 H) LC/MS (ES+) 285 (M+H)"

Ejemplo 29
Acido 5-ciano-6-(3,5-diclorofenil)-4-metil-2-oxo-3,6-dihidro-2H-
prrimidina-1-carboxilico 2-metoxi-etil éster
Usando 3,5-diclorobenzaldehido y siguiendo el procedimiento descnto en
Ejemplo 2, se obtuvo el compuesto del titulo en un rendimiento total del 3
% 'H-NMR (DMSO-dg, 500 MHz) 85 1059 (s, 1 H), 766 (t, LH,J=16
Hz), 731 (d,2 H, J =16 Hz), 590 (s, 1 H), 4 26 (m, 2H), 3 54 (m, 2H),
325(s,3 H), 2 11 (s,3 H) LC/MS (ES+) 384 (M+H)"

Ejemplo 30
Acido  S-ciano-4-metil-2-0x0-6-(3-trifluorometilfenil)-3,6-dihidro-2H-
pirimidina-1-carboxilico etilamida
Usando 3-tnfluorometilbenzaldehido y siguiendo una modificacién del
procedimiento descrito en Ejemplo 2, se obtuvo el compuesto del titulo en

un rendimiento general del 3 %
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'H-NMR (CDCl,, 400 MHz) 55 8 68 (s, 1 H), 7 60 (m, 2H), 7 53 (m, 2H),
637 (s, 1 H),330(m,2H),208(s,3 H),117(t,3H,J=70Hz) LC/MS
(ES+) 353 (M+H)+ 375 (M+Na)"

Ejemplo 31
Acido 5-c1ano-6-(3,5-diclorofenil)-4-metil-2-oxo-3,6-dilidro-2H-
pirnmidina-1-carboxilico etilamida
Usando 3,5-diclorobenzaldehido y siguiendo una modificacion del
procedimiento descrito en Ejemplo 2, se obtuvo el compuesto del titulo en
un rendimiento general del 5 %
'H-NMR (DMSO0-dg, 400 MHz) 86 10 56 (s, 1 H), 8 76 (t, 1 H, ] = 5 3 Hz),
763(t,1H,)=18Hz),727(d,2H,]J=18Hz),610 (s, | H), 3 16 (m,
2H), 2 09 (s, 3 H), 1 03 (t, 3 H,J =7 0 Hz) LC/MS (ES+) 353 (M+H)", 375
(M+Na)"

Ejemplo 32
3-Butinl-4-(3,5-diclorofenil)-6-metil-2-0x0-1,2,3,4-tetrahidropirimidina
-S-carbomitrilo
Usando 3,5-diclorobenzaldehido y siguiendo el procedimiento descrito en
Ejemplo 2, se obtuvo el compuesto del titulo en un rendimiento general del
7%

'H-NMR (DMSO-ds, 500 MHz) 85 1063 (s, 1 H), 7 63 (t, 1H, J = 1 6 Hz),
726(d,2H,J=16Hz),604(s,1 H),295(m, 1 H),274 (m, | H), 1 54
(m, 2H), 2 11 (s, 3H), 0 86 (t, 3H, J=7 1 Hz)

Ejemplo 33

Acido  5-ci1ano-4-metil-2-0x0-6-(3-trfluorometilfenl)-3,6-dihidro-2H-

pirimidina-1-carboxflico (2-dimetilamino-etil)-amida
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Usando 3-tnfluorometilbenzaldehido y siguiendo el procedimiento descrito
en Ejemplo 2, se obtuvo el compuesto del titulo en un rendimiento general
del 8 %

'H-NMR (MeOH-d,, 400 MHz) 5 7 64 (m, 1 H), 759 (m, 3 H), 625 (s, 1
H),343 (m, 1 H),338 (m, L H), 256 (t, 1 H,J =62 Hz), 232 (s, 6 H),
2 15(d, 3 H, J = 0 9 Hz), LC/MS (ES+) 396 (M+H)"

Ejemplo 34
Acido  5-ciano-4-metil-2-0x0-6-(3-triflucrometilfenil)-3,6-dihidro-2H-
pinmidme-1-carbotioico S-etil ester
Usando 3-trifluorometilbenzaldehido y siguiendo una modificacién del
procedimiento descrito en Ejemplo 2, se obtuvo el compuesto del titulo en
un rendimiento general del 3 %
'H-NMR (CDCl,, 400 MHz) 5 8 21 (s, 1 H), 7 61 (m, 1 H), 7 52 (m, 3 H),
624 (s,1 H),287(m,2H),226(d,3 H,J=09Hz),126(,3 H,J=75
Hz) LC/MS (ES+) 392 (M+Na)"

Ejemplo 35
Acido  5-ciano—4-metil-2-0x0-6-(3-triflucrometilfemil)-3,6-dihidro-2H-
pinmidina-1-carboxilico (2-hdroxi-etil)-amida
Usando 3-trifluorometilbenzaldehido y sigwiendo una modificaciéon del
procedimiento descrito en Ejemplo 2, se obtuvo el compuesto del titulo en
un rendimiento general del 15 %
'H-NMR (MeOH-d,, 400 MHz) & 7 63 (m, 1 H), 7 58 (m, 3 H), 6 25 (s, ]
H), 3 58 (m, 2H), 3 35 (m, 2H), 2 15 (s, 3 H) LC/MS (ES+) 369 (M+H)"

Ejemplo 36

4-(3,5-Diclorofenil)-6-metil-2-oxo0-3-(tiofeno-2-carbomil)-1,2,3 ,4-

tetrabhidropirimidina-5S-carbonitrilo
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Usando 3,5-diclorobenzaldehido y siguiendo el procedimiento descrito en
Ejemplo 2, se obtuvo el compuesto del titulo en un rendimiento general del
5%

'H-NMR (DMSO-ds, 400 MHz) 8 1078 (s, 1 H), 796 (d, 1 H, ) =4 8 Hz),
772(d,1H,J=31Hz),764(t,1H,J=18Hz),736(d, 2 H,J=1 8 Hz),
717(m, 1 H),592 (s, 1 H),2 82 (s, 3 H), 2 18 (s, 3 H) LC/MS (ES+) 415
(M+Na)"

Ejemplo 37
Acido $-c1ano0-6-(3,5-difluorofenil)}4-metil-2-oxo-3,6-d1hidro-2H-
pirimidina-1-carboxilico ellamida
Intermedio IX se obtuvo usando 3,5-difluorobenzaldehido y siguiendo el
procedimiento descrito en Ejemplo 2 Se obtuvo el compuesto del titulo en
un rendimiento del 28 % siguiendo el procedimiento de Ejemplo 3
'H-NMR (CD4Cl, 400 MHz) 6 6 77 (m, 2H), 6 67 (m, 1 H), 6 21 (s, 1 H),
327 (m,2H),215(s, 3 H), 112 (t, 3H, ] = 104 Hz) LC/MS (ES+) 321
(M+H)"

Ejemplo 38
Acido 5-ci1ano-6-(3,5-difluorofenil)-4-metil-2-0x0-3,6-dithidro-2 H-
pirnmidina-1-carboxihco etil ester
Usando 3,5-difluorobenzaldehido y siguiendo el procedimiento descrito en
Ejemplo 2, se obtuvo el compuesto del titulo en un rendimiento del 36 %
para los dos pasos finales
'H-NMR (CDsC], 400 MHz) & 8 26 (s, 1 H), 6 83 (m, 2H), 6 73 (m, 1 H),
580 (s, 1 H), 427 (m,2H),215(s,3 H), 1 26 (t, 3H, J = 104 Hz) LC/MS
(ES+) 322 (M+H)"

Ejemplo 39
4-(3,5-Difluorofenil)-6-metil-2-oxo-3-(piperndina-1-carbomnil)-1,2,3,4-

tetrahidropinmidina-5S-carbonitrilo
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Intermedio IX se obtuvo usando 3,5-difluorobenzaldehido y sigumendo el
procedimiento descrito en Ejemplo 2 Se obtuvo el compuesto del titulo en
un rendimiento del 30 % siguiendo el procedimiento de Ejemplo 3

'H-NMR (CD;OD, 400 MHz) 5 7 01 (m, 3 H), 5 62(s, 1 H), 548 (s, 1 H),
337 (m, 2H), 324 (m, 2H), 2 14 (s, 3 H), 1 84 (m, 4), 128 (m, 4H)
LC/MS (ES+) 361 (M+H)"

Ejemplo 40
4-(3,5-Difluorofenil)-6-metil-2-oxo-3-(pirrohdina-1-carbonil)-1,2, 3 ,4-
tetrahidropirimdina-5-carbonitrilo
Intermedio 1X se obtuvo usando 3,5-difluorobenzaldehido y siguiendo el
procedimiento descrito en Ejemplo 2 Se obtuvo el compuesto del titulo en
un rendimiento del 18 % siguiendo el procedimiento de Ejemplo 3
'H-NMR (CD;OD, 400 MHz) & 825 (s, 1 H), 824(d, 1 H, ] = 79 Hz),
782(d, 1 H,J=7T9Hz),767(t,2H,J=79 Hz), 577 (s, 1H), 2 29-3 30
(m, 4 H),2 16 (s, 3 H), 1 77 (m, 4) LC/MS (ES+) 355 (M+H)"

Ejemplo 41
Acido 5-c1ano4-metil-6-naftalen-1-11-2-0x0-3,6-dihidro-2H-pirnmidina
-1-carboxflico etil éster
Usando naftaleno- 1-carboxaldehido y sigmiendo el procedimiento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 44 % y el
compuesto del titulo se obtuvo en un rendimiento del 22 %
'H-NMR (DMSO-ds, 400 MHz) & 1057 (s, 1 H), 840 (d, 1 H, ] = 8 4 Hz),
798(d, 1 H,J=79Hz) 794(d, 1 H,)=84Hz), 761 (m,2H), 755 (1, |
H,J=70Hz),739(d, 1 H,J=70Hz), 673 (s, 1 H), 404 (m, 2H), 2 05
(s,3H), 100(t, 3 H,J=70Hz) LC/MS (ES+) 336 (M+H)"

Ejemplo 42
Acido 5-ciano-4-metil-6-naftalen-1-11-2-0x0-3,6-dihidro-2H-pirindina
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-1-carboxilico etilamida

Usando naftaleno-1-carboxaldehido y siguiendo el procedimiento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 44 % Se
obtuvo el compuesto del titulo en un rendimento del 67 % siguiendo el
procedimiento descrito en Ejemplo 28 'H-NMR (CDCl;, 400 MHz) & 8 83
(t 1H,J=53Hz),843(d, ] H,J =84 Hz), 796 (s, 1 H), 7 84 (m, 2H)
761 (m,1H),752(t, 1H,J=70Hz),742(t, 1H,J=79Hz),736(d, 1
H,J=62Hz),714 (s, 1 H), 330 (m, 1 H), 321 (m, 1 H), 192 (s, 3 H),
I 11 (t,3 H,J=75Hz) LC/MS (ES+) 335 (M+H)", 357 (M+Na)"

Ejemplo 43
Acido 6-(3-bromofenil)-5-c1ano-4-metil-2-0x0-3,6~dihidro-2H-
pirnmidina-1-carboxilico etil ester
Usando 3-bromobenzaldehido y siguiendo el procedimiento de Ejemplo 25,
se obtuvo intermedio XXIV en un rendimiento del 25 % y se obtuvo el
compuesto del titulo en un rendimiento del 80
'H-NMR (CDCl;, 400 MHz) & 7 48 (m, 2H), 7 27 (m, 2H), 5 87 (s, 1 H),
433 (m, 2H),222 (s,3H), 133 (t, 3 H,J=70 Hz) LC/MS (ES+) 364
(M+H)"

Ejemplo 44

Acdo 6-(3-Bromofenil)-5-ciano-4-metil-2-0x0-3,6-dihidro-2H-
pirtmiding-1-carboxflico etilamida

Usando 3-bromobenzaldelido y sigutendo el procedimiento de Ejemplo 25,
se obtuvo intermedio XXIV un rendimento del 25 % Se obtuvo el
compuesto del titulo en un rendimiento del 88 % siguiendo el
procedimiento descrito en Ejemplo 28 'H-NMR (CDCl,, 400 MHz) & 8 65
., 1H,J=53Hz),791 (s, 1 H), 784 (m, 1 H), 738 (m, 1 H), 7 19 (m,
2H), 624 (s, 1 H), 324 (m, 2H),210(s,3 H), 1 10(t, 3 H, /=70 H2)
LC/MS (ES+) 363 M+H)*
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Aade  5-ciano-4-metil-2-0x0-6-(2-trifluorometilfenil)-3,6-dihidro-2H-
pirimdina-1-carboxilico el éster

Usando 2-trifluorometilbenzaldehido y siguiendo el procedimiento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 43 % y se
obtuvo el compuesto del titulo en un rendimiento del 30 %

'"H-NMR (DMSO-dg, 400 MHz) 5 10 58 (s, 1 H), 7 77 (m, 2H), 7 58 (t, 1 H,
J=75Hz),751(d, 1 H,J=84Hz),606(d, | H,] =09 Hz), 406 (m,
2H),205(d, 3 H,J=09Hz), 105(, 3 H,J=70Hz) LC/MS (ES+) 354
(M+H)*, 376 (M+Na)"

Ejemplo 46
Acido 5-ciano-4-metil-2-0x0-6-(2-trifluorometilfenil)-3,6-dihidro-2H-
pinmidina-1-carboxilico ettlamida
Usando 2-trifluorometilbenzaldehido y siguiendo el procedimiento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 43 % Se
obtuvo el compuesto del titulo en un rendimiento del 26 % siguiendo el
procedimiento descrito en Ejemplo 28
'H-NMR (MeOH-d,, 400 MHz) 8907 (s, 1 H), 769 (d, 1 H, J =79 Hz),
764(d, L H,]J=79Hz),754(d, 1 H,J=79Hz),749(t, 1 H,) =7 9 Hz),
648 (s, 1 H),317 (m,2H),211 (5,3 H),106(t,3 H,J=70Hz) LC/MS
(ES+) 353 (M+H)" 375 (M+Na)"

Ejemplo 47
Acido 5-ciano-6-(3-metoxicarbonilfenil)-4-metil-2-ox0-3,6-d1hidro-2H-
pinmidina-1-carboxilico etil éster
Usando metil 3-formilbenzoato y siguiendo el procedimiento de Ejyemplo
25, se obtuvo intermedio XXIV en un rendimiento del 30 % y se obtuvo el
compuesto del titulo en un rendimiento del 50 %
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'H-NMR (MeOH-d,, 400 MHz) & 8 02 (m, 2H), 7 60 (m, 1 H), 7 52 (m, 1 \\5
H), 593 (s, 1 H), 428 (m, 2H),392(s,3H),2 18 (5,3 H), 1 29(t, 3 H,J =
7 0 Hz) LC/MS (ES+) 344 (M+H)", 366 (M-+Na)*

Ejemplo 48
Acido 3-(5-c1ano-3-etilcarbamoil-6-metil-2-oxo0-1,2,3, 4-tetrahidro
pirimidin-4-1l)-benzoico metil éster
Usando metil 3-formilbenzoato y siguiendo el procedimiento de Ejemplo
25, se obtuvo intermedio XXIV en un rendimiento del 30 % Se obtuvo el
compuesto del titulo en un rendimento del 40 % siguiendo el
procedimiento descrito en Ejemplo 28 'H-NMR (MeOH-d,, 400 MHz) &
894 (s,1 H), 789 (m, 2H), 748 (d, 1 H,J=79Hz),740(t, 1 H,J=79
Hz),6 15(s, 1 H),383(s,3H),317(m,2H),207(s,3H),105(,3 H,J =
7 0 Hz) LC/MS (ES+) 343 (M+H)" 365 (M+Na)*

Ejemplo 49
Acido BMS-511181  6-butil-5-ciano-4-metil-2-0xo0-3,6-dihidro-2H-
pirimidina-1-carboxilico etilamda
Usando 1-buteraldehido y siguiendo el procedimiento de Ejemplo 26, se
obtuvo intermedio XXIV en un rendimiento del 97 % Se obtuvo el
compuesto del titulo en un rendimento del 55 % siguiendo el
procedimiento descrito en Ejemplo 28
'H-NMR (DMSO-d¢, 400 MHz) 85 085 (t,3H,1=67),107(t, 3H,J =
72), 1 23-1 29 (m, 4H), 1 44-1 60 (m, 2H), 2 05 (s, 3H), 3 17-3 32 (m, 2H),
504(t, 1H,J=60),8 70(t, 1H, ] =5 5), 10 30 (s, IH) MS 263 (M-H)

Ejemplo 50

Acdo 6-(3,5-bis-trifluorometilfeml)-S-ciano-4-metil-2-0x0-3,6-dihidro-

2H-pinnmidina-1-carboxilico etilamida

61



LDO300 PCT \\\\

Usando 3,5-bis-trifluorometilbenzaldehido y siguiendo el procedimiento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 100 % Se
obtuvo el compuesto del titulo en un rendimiento del 50 % siguiendo el
procedimiento descrito en Ejemplo 28

'H-NMR (CDCl;, 400 MHz) 5868 (t, 1 H, J=53 Hz), 786 (s, 1 H), 7 77
(s,2H), 748 (s, 1 H) 646(s, 1 H),331 (m,2H),224 (5,3 H), 1 17(t,3 H,
J =70 Hz) LC/MS (ES+) 421 (M+H)"

Ejemplo 51
Acdo 6-(2,5-bis-tmflucrometiifenil)-5-c1ano-4-metil-2-0x0-3,6-d1hidro-
2H-pinmidina-1-carboxflico etilamida
Usando 2,5-bis-trifluorometilbenzaldehido y siguiendo el procedimiento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 25 % de
rendimiento Se obtuvo el compuesto del titulo en un rendimiento del 38 %
siguiendo el procedimiento descrito en Ejemplo 28
'H-NMR. (MeOH-d,, 400 MHz) 5794 (d,1 H,J =84 Hz), 784 (d, 1 H,J
=84Hz),775(,1 H),650(s, 1 H),317(m,2H),212(d,3H,J=09
Hz), 1 05 (t, 3 H, =7 0 Hz) LC/MS (ES+) 421 (M+H)+, 443 (M+Na)"

Ejemplo 52
Acdo 6-(2,5-bis-trifluorometiifenil)-5-ciano-4-metil-2-0x0~3,6-dihidro-
2H-pirnmidina-1-carboxilico etil éster
Usando 2,5-bis-tnfluorometilbenzaldehido y siguiendo el procedimento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 25 % y se
obtuvo ¢l compuesto del titulo en un rendimiento del 55 %
'H-NMR (CDCl,, 400 MHz) & 843 (s, 1 H), 7 88 (m, 1 H), 7 76 (m, 2H),
625(s, 1 H),423(q,2H,J=70Hz),222(s,3H),119(,3H,J=70
Hz) LC/MS (ES+) 422 (M+H)'

62



- \\X

Ejemplo 53

Aado  5-ciano-6-(3-etilcarbamoailfemil)-4-metil-2-0x0-3,6-dihidro-2H-
pinmidina-1-carboxflico etilamida

Comenzando con el producto de Ejemplo 48, se obtuvo el compuesto del
titulo en un rendimiento del 57 % por mdrélisis de éster (udréxido de hitio
en metanol acuoso) y acoplamiento del dcido carboxilico resultante con
etilamina (carbodumida soluble en agua e hidroxibenzotnazol en
acetonitrilo)

'H-NMR (MeOH-d,, 400 MHz) 8 897 (s, 1 H), 768 (d, 1 H, J = 1 8 Hz),
7 65 (m, 1 H), 7 38 (m, 2H), 6 10 (s, 1 H), 3 30 (m, 2H), 3 13 (m, 2H), 2 05
(s,3H),112(t,3H,J=70Hz), 101 (t,3 H,J =70 Hz) LC/MS (ES+)
356 (M+H)"

Ejemplo 54
Acado  5-c1ano-6-(3-ctano-4-fluorofenil)4-metil-2-ox0-3,6~dihidro-2H-
pirimidina-1-earboxilico etilamda
Usando 3-ciano-4-fluorobenzaldehido y siguiendo el procedimiento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 62 % Se
obtuvo el compuesto del titulo en un rendimiento del 51 % siguendo el
procedimiento descrito en Ejemplo 28
'H-NMR (CDCls, 500 MHz) & 8 66 (s, 1 H), 7 74 (s, 1 H), 765 (m, 1 H),
757(m,1H),722(t,1 H,J=82 Hz), 632 (s, 1 H), 3 29 (m, 2H), 2 22 (s,
3H), 116, 3 H,J=72Hz) LC/MS (ES+) 328 (M+H)" 350 (M+Na)"

Ejemplo 55
Acdo S-ciano-6-(3-ciano-4-fluorofenil)-4-metil-2-0x0-3,6-dihidro-2H-
pirnmidina-1-carboxilico etil éster
Usando 3-ciano-4-fluorobenzaldehido y sigumiendo el procedimiento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 62 % y se

obtuvo el compuesto del titulo en un rendimiento del 30 %
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'H-NMR (MeOH-d,, 400 MHz) & 7 71 (m, 2H), 738 (t, 1 H, ] = 8 3 Hz),
593 (s, 1 H),432(m,2H),220(d,3H,J=09Hz),132(,3H,J=70
Hz) LC/MS (ES+) 329 (M+H)"

Ejemplo 56
Acido 5-c1ano-6-(2,2-dimetilpropil)-4-metil-2-0x0-3,6~-d1hidro-2H-
pirnmidima-1-carboxilico etilamida
Usando 2,2-dimetilpropionaldehido y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 57 % de
Se obtuvo el compuesto del titulo en un rendimeento del 54 % siguiendo el
procedimiento descrito en Ejemplo 28
'H-NMR (DMSO-d;, 400 MHz) 85 092 (s, SH), 1 06 (t, 3H, J = 7 15Hz2),
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) MS 277 (M-H)

Ejemplo 57
Acido 5-ciano-6-ciclopropil-4-metil-2-oxo0-3,6-dihidro-2H-pirnnmidmma-1-
carboxilico etil éster
Usando ciclopropanocarboxaldehido y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 83 % y se
obtuvo el compuesto del titulo en un rendimiento del 36 %
'H-NMR (DMSO-dg, 400 MHz) 88 0 35-0 65 (m, 4H), 1 10-1 21 (m, 1H),
123 (t,3H, ] =709 Hz), 2 05 (s, 3H), 4 18421 (m, 2H),433 (d, IH,J =
8 13 Hz), 1036 (s, 1H) MS 248 (M-H)

Ejemplo 58
Acido 5-ciano-6-ciclopropil-4-metil-2-0x0-3,6-dihid ro-2H-pirimidina-1-
carboxihico etilamda
Usando ciclopropanocarboxaldehido y siguiendo el procedimento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 83 % Se
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obtuvo el compuesto del titulo en un rendimiento del 15 % siguiendo \L‘t
procedimiento descrito en Ejemplo 28

'H-NMR (DMSO-dg, 400 MHz) 38 0 36-0 51 (m, 4H), 1 05-1 09 (m, 4H),

2 06 (s, 3H), 3 20-3 23 (m, 2H), 466 (d, 1H, J = 8 30 Hz), 8 74 (m, 1H),

036(s, lH) MS 247 (M-H)}- HRMS 247 1195 (M-H)

Ejemplo 59
Acdo 5-ciano-6-(2-fluore-5-trifluorometilfenil)-4-met1l-2-0x0-3,6-
dihidro-2H-pinnmidina-1-carboxilico ehlamda
Usando 2-fluoro-5-tnfluorometilbenzaldehido y sigwmendo el procedimiento
de Ejemplo 25, se obtuvo intermedio XXIV en un rendimento del 41 %
Se obtuvo el compuesto del titulo en un rendimiento del 75 % siguiendo el
procedimiento descrito en Ejemplo 28
'H-NMR (CDCl;, 400 MHz) 8§ 8 68 (t, 1 H, J = 4 8 Hz), 7 60 (m, 2H), 737
(s, 1 H),722(t, | H,J=92Hz),64]1 (s, 1 H), 330 (m, 1 H), 324 (m, }
H),218(d,3H,J=09Hz),114(t,3H,J=70Hz) LC/MS (ES+) 371
(M+H)", 393 (M+Na)"

Ejemplo 60
Acido S-c1ano-6-(2-fluoro-5-trifluorometilfenil)-4-metil-2-0xo0-3,6-
dihidro-2H-pinmidina-1-carboxilico etil éster
Usando 2-fluoro-5-tnfluorometilbenzaldehido y siguiendo el procedimiento
de Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 41 % y
se obtuvo el compuesto del titulo en un rendimiento del 38 %
'"H-NMR (CDCl;, 400 MHz) & 8 27 (s, 1 H), 7 65 (m, 1 H), 7 58 (m, 1 H),
725(t, 1 H,J=92Hz),603(s,1 H),428(m,2H),220(d,3 H,J=09
Hz), 129 (t, 3 H,] =7 0 Hz) LC/MS (ES+) 372 (M+H)", 394 (M+Na)"

Ejemplo 61

Acido  5-ciano-6-1sopropil-4-metil-2-0x0-3,6-dihidro-2H-pinmidina-1-

carboxflico etil ester
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Usando ciclopropanocarboxaldehido y siguiendo el procedimiento de\
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 76 % de
rendimiento y se obtuvo el compuesto del titulo en un rendimiento del 23

%

'H-NMR (DMSO-d¢, 400 MHz) 55 0 88-0 92 (m, 6H), 1 23 (t,3H,J =710
Hz), 1 90-195 (m, 1H), 2 07 (s, 3H), 4 16-422 (m, 2H), 451 (d, 1H, J =

6 82 Hz), 10 37 (s, IH) MS 250 (M-H)

Ejemplo 62
Acado 5-c1ano-4-metil-6-naftalen-2-11-2-0x0-3,6-dihidro-2H-pirnmidina-
1-carboxilico etil éster
Usando naftaleno-2-carboxaldehido y sigwiendo el procedimiento de
Ejemplo 25, se obtuvo intermedio XXIV en un rendimiento del 64 % de
rendimiento y se obtuvo el compuesto del titulo en un rendimiento del 39
%
'H-NMR (DMSO-d,, 400 MHz) & 1054 (s, t H), 796 (m, 3 H), 7 78 (s, 1
H), 756 (m,2H), 744 (d, 1 H,J=83 Hz),598 (s, 1 H),418(q, 2 H,J =
70Hz),212(s,3H), 120(t,3H,I=70Hz) LC/MS (ES+) 336 (M+H)"

Ejemplo 63

Acido  S-ciano-6-[3-(2-hidroxietilcarbamoil)-fenil]-4-metil-2-o0x0-3,6-
dimdro-2H-pirimidina-1-carboxilico etilamida

Comenzando con el producto de Ejemplo 48, se obtuvo el compuesto del
titulo en un rendimiento del 60 % mediante hidrolisis de ester (hidroxido de
litio en metanol acuoso) y acoplando el acido carboxilico resultante con 2-
aminoetanol (carbodiimida soluble en agua e hidroxibenzotriazol en
acetonitrilo)

'H-NMR (CDCl;, 400 MHz) 5873 (t,1 H,J=53 Hz),803 (s, 1 H), 775
(t, 1H,J=18Hz),768(m, 1 H),751(d, 1 H,J=75Hz), 739(t, 1 H,J =
75Hz),700(t,1 H,J=48Hz),629(s, 1 H),380(t,2 H,] =48 Hz),
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359(q,2H,J=48Hz),331 (m, | H),322(m, 1 H), 2 18(s,3 H), 1 13 (1,
3H,J=70Hz) LC/MS (ES+) 372 (M+H)", 394 (M+Na)*

Ejemplo 64
Acido S-ciano-6-(2-metoxifenil)-4-metil-2-0x0-3,6-dihidro-2H-
pinmidina-1-carboxilico etil éster
Usando 2-metoxibenzaldehido y sigwiendo el procedimiento de Ejemplo 26,
Se obtuvo intermedio XXIV en un rendimiento del 17 % y se obtuvo el
compuesto del titulo en un rendimiento del 28 %
'H-NMR (400 MHz, CDCls) 8 127 (t,J =7 0 Hz, 3H), 2 12 (d, J = 0 6Hz,
3H), 3 86 (s, 3H), 4 25 (m, 2H), 6 04 (s, 1H), 6 93 (m, 2H), 7 06 (s, 1H), 7 2
(m, 1H), 7 33 (m, 1H) MS316 (M+H)*

Ejemplo 65
Acido 5-ciano-6-(2-metoxifenil)-4-metil-2-ox0-3,6-dihidro-2H-
pirimidina-1-carboxilico etilamida
Usando 2-metoxibenzaldehfdo y sigutendo el procedimiento de Ejemplo 26,
Se obtuvo intermedio XXIV en un rendimiento del 17 % Usando el
procedimiento de Ejemplo 27, se obtuvo el compuesto del titulo en un
rendimiento del 8 %
'H-NMR (400 MHz, CDCl;) § 113 (t, J =70 Hz, 3H), 21 (s, 3H), 325
(m, 1H), 3 33 (m, 1H), 3 86 (s, 3H), 6 47 (s, 1H), 6 62 (3, IH), 6 9 (m, 2H),
72(dd,J1=15Hz,J2=76Hz, IH), 73 (dt,J1 =17 Hz,J2 =72 Hz,
1H), 8 7 (bs, IH) MS 315 (M+H)"

Ejemplo 66

Acido 6-(2-aliloxifenil)-5-ci1ano-4-met)-2-0x0-3,6-d1hidro-2 H-

pirimidina-1-carboxihico efil ester
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Usando 2-aliloxibenzaldehido y siguiendo el procedimiento de Ejemplo 26,\W
se obtuvo intermedio XXIV en un rendimiento del 33 % y se obtuvo el
compuesto del titulo en un rendimiento del 43 %

'H-NMR (400 MHz, CDCl3) & 126 (t, ] = 70 Hz, 3H), 2 1 (s, 3H), 4 25

(m, 2H), 4 6 (m, 2H), 530(d, J=104 Hz, 1H), 536 (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)"

Ejemplo 67
Acido 6-(2-ahloxifenil)-S-ciano-4-metil-2-0x0-3,6-d1hidro-2H-
pirimidina-1-carboxilico etilamida
Usando 2-aliloxibenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo intermedio XXIV en un rendimento del 33 % Usando el
procedimiento de Ejemplo 27, se obtuvo el compuesto del titulo en un
rendimiento del 23 %
'H-NMR (400 MHz, CDCl;) 8112 (t,J=70 Hz, 3H),2 1 (s, 3H), 3 2 (m,
1H), 3 3 (m, 1H), 4 6 (m, 2H), 5 35 (m, 2H), 6 1 (m, 1H), 6 38 (s, 1H), 6 50
(s, 1H), 6 9 (m, 2H), 7 25 (m, 2H), 8 7 (bs, IH) MS 341 (M+H)"

Ejemplo 68
6-(2-Bromofenil)-5-ciano-4-metil-2-0x0-3,6-dihidro-2H-prrimidina-1-
carboxilico acid etil éster
Usando 2-bromobenzaldehido y siguiendo el procedimiento de Ejemplo 25,
se obtuvo intermedio XXIV en un rendimiento del S0 % y se obtuvo el
compuesto del titulo en un rendimiento del 31 %

'H-NMR (400 MHz, CDCl3) 8 124 (t, J—7 2 Hz, 3H), 2 16 (s, 3H), 4 24
(q,J =71 Hz, 2H), 6 33 (s, 1H), 720 (m, 1H), 733 (m, 3H), 76 (d,J =80
Hz, 1H) MS 364 (M+H)"

Ejemplo 69

Acdo 6-(2-bromofemil)-5-ciano-4-metil-2-ox0-3,6-dihidro-2H-

pirimidina-1- carboxilico etilamida
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Usando 2-bromobenzaldehido y siguiendo el procedimiento de Ejeniplo 25,
se obtuvo intermedio XXIV en un rendimiento del 50 % Se obtuvo el
compuesto del titulo en un rendimiento del 46 % siguiendo el
procedimiento descrito en Ejemplo 28

'H-NMR (MeOH-d,, 500 MHz) & 7 55 (m, 1 H), 7 30 (m, 2H), 7 15 (m, 1
H), 646 (s, 1 H), 314 (m, 2H), 204 (5,3 H), 104 (t, 3 H, ] = 7 1 Hz)
LC/MS (ES+) 364 (M+H)

Ejemplo 70

Acdo S-ciano-6-(3-metoxifenil)-4-metil-2-0x0-3,6-dihidro-2H-
pinmdina-1- carboxilico etllamida

Usando 3-metoxibenzaldehido y siguiendo el procedimiento de Ejemplo 25,
Se obtuvo intermedio XXIV en un rendimiento del 66 % Se obtuvo el
compuesto del titulo en un rendimento del 62 % siguiendo el
procedimiento descrito en Ejemplo 28

'H-NMR (DMSO-ds, 500 MHz) 51049 (s,1 H), 8 79 (t, 1 H, J =5 5 Hz),
7324, 1H,1=77Hz),692(m,1H),681(d, | H,LJ=77Hz),675(s, |
H),606(s,1H),374(s,3H),317(m,2H),207(s,3H), 104 (t,3H,J=
7 1 Hz) LC/MS (ES+) 315 M+H)

Ejemplo 71
Acudo 6-(2-benciloxifemil)-5-ciano-4-metil-2-0x0-3,6-dihidro-2H-
pirimidina-1-carboxflico etil éster
Usando 2-benciloxibenzaldehido y siguiendo el procedimiento de Ejemplo
26, se obtuvo intermedio XXIV en un rendimiento del 47 % y se obtuvo el
compuesto del titulo en un rendimiento del 54 %
'H-NMR (CDCl;, 400 MHz) 8125 (t,J=70Hz, 3H), 182(d, J=09 Hz,
3H), 4 21 (m, 2H), 5 04 (dd, J1 = 10 5 Hz, J2 =312 Hz, 2H), 5 71 (s, I H),
5 84 (s, 1H), 6 96 (m, 2H), 7 30 (m, 2H), 7 45 (m, SH) MS 392 (M+H)"
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Ejemplo 72 \

Acido 6-benciloximetil-5-ctano-4-metil-2-0x0-3,6-dihidro-2H-
pirmmiding-1-carboxihco etilamida

Usando 2-benciloxiacetaldehido y siguiendo el procedimiento de Ejemplo

26, se obtuvo intermedio XXIV en un rendimiento del 45 % Se obtuvo el
compuesto del titulo en un rendimiento del 30 % siguiendo el
procedimiento descrito en Ejemplo 28

'H-NMR (DMSO-d¢) 858 110 (¢, 3H, J = 733 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, tH), 8 75 (br m, 1H) MS 327 (M-H) HRMS 327 1450 (M-H)

Ejemplo 73
Acido 6-Benciloximetil-5-c1ano-4-metil-2-0x0-3,6-dihidro-2H-
pinmidina-1-carboxilico etil éster
Usando 2-benciloxiacetaldehido y siguiendo el procedimiento de Ejemplo
26, se obtuvo intermedio XXIV en un rendimiento del 45 % y se obtuvo el
compuesto del titulo en un rendimiento del 80 %
'H-NMR (DMSO-d¢) 55 128 (t, 3H, J =7 13), 2 05 (s, 3H), 3 58-3 70 (m,
2H), 4 29- 435 (m, 2H), 4 53 (s, 3H), 497499 (m, 1H), 7 25-735 (m,
5H) MS 328 (M-H) 328 1297 HRMS (M-H)

Ejemplo 74

Aado 6-(3-bromo-4-fluorofenil)-5-ciano-4-metil-2-0x0-3,6-d1hidro-2H-
pinmidina-1-carboxihco etilamida

Usando 3-bromo-4-fluorobenzaldehido y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 99 % Se
obtuvo el compuesto del titulo en un rendimiento del 69 % siguiendo el
proced:miento descrito en Ejemplo 28

'H-NMR (DMSO-ds, 400 MHz) & 1055 (s, 1 H), 8 75 (t, 1 H, 1 =5 3 Hz),
755(m,1H),742(¢, 1 H,J=88Hz),733(m, 1 H),610(s,1 H),3 16
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(m, 2H), 209 (s, 3 H), 103 (t, 3 H, J = 70 Hz) LC/MS (ES+) 381
(M+HY)

Ejemplo 75
Acdo 6-(3-bromo-4-fluorofenil)-5-c1ano-4-metil-2-oxo-3,6-dihidro-2H-
pirimidina-1-carboxilico ciclopropilamida
Usando 3-bromo-4-fluorobenzaldehido y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 99 % Se
obtuvo el compuesto del titulo en un rendimento del 54 % siguiendo el
procedimiento descrito en Ejemplo 28
'H-NMR (MeOH-d,, 500 MHz) 8 746 (m, 1 H), 725 (m, | H) 714 (1, 1
H,J=88Hz), 604 (s, ]| H), 254 (m, 1 H), 205 (5, 3 H), 063 (m, 2H),
042 (m, 1 H), 037 (m, 1 H) LC/MS (ES+) 393 (M+H")

Ejemplo 76
Acdo 6-(5-bromo-2-fluorofeml)-5-c1ano-4-metil-2-0x0-3,6-d1hidro-2H-
pirimidina-1-carboxflico etilamida
Usando 5-bromo-2-fluorobenzaldehido y sigmendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 71 % de
rendimiento Se obtuvo el compuesto del titulo en un rendimiento del 70 %
sigutendo el procedimiento descrito en Ejemplo 28
'H-NMR (MeOH-d,, 500 MHz) & 7 50 (m, 1 H), 743 (m, 1 H), 7 10 (m, 1
H),622(s,1H),322(m,2H),211(d,3H,J=22Hz),11] (m,3 H)

Ejemplo 77
Acido  6-(5-bromo-2-fluorofenil)-5-ciano-4-metil-2-oxo-3,6-dihidro-2H-
pirimidina-1-carboxilico ciclopropilamida
Usando 5-bromo-2-fluorobenzaldehido y sigwendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 71 % Se
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obtuvo el compuesto del titulo en un rendimento del 70 % siguiendo el%
procedimiento descrito en Ejemplo 28

'H-NMR (MeOH-d,, 500 MHz) &7 51 (m, 1 H), 744 (m, 1 H), 7 11 (m, 1

H), 621 (s, 1 H), 260 (m, 1 H), 210 (d, 3 H, J =1 6 Hz), 0 70 (m, 2H),

051 (m,]1 H),044 (m, 1 H)

Ejemplo 78

Aado 5-c1ano-6-(3,5-dibromofenil)-4-metil-2-0x0-3,6-dihidro-2H-
pirtmudina-1-carboxilico etilamida

Usando 3,5-dibromobenzaldehido y siguiendo el procedimiento de Ejemplo
26, se obtuvo intermedio XXIV en un rendimiento del 46 % Se obtuvo el
compuesto del titulo en un rendimiento del 83 % siguiendo el
procedimiento descrito en Ejemplo 28 'H-NMR (DMSO-dg, 400 MHz) &
1060 (brs, 1 H),877(t,J=54H=z,1H),785(,J=16Hz, 1 H), 742 (d,
J=17Hz 2H), 608 (s, 1 H), 3 18-3 26 (m, 2H),2 08 (s,3 H), 103 (t,] =
7 1 Hz, 3 H) LC/MS (ES+) 441 (M+H)"

Ejemplo 79

Acido 5-ciano-4-metil-6-(3-mtrofenil)-2-0x0-3,6-dihidro-2H-pinnmidina-
1-carboxflico ciclopropilmetilamida

Usando 3-nitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo intermedio XXIV en un rendimento del 92 % Se obtuvo el
compuesto del titulo en un rendimiento del 53 % siguiendo el
procedimiento descrito en Ejemplo 28 'H-NMR (MeOH-d,,500 MHz) &
915(s, 1 H), 821 (m, 1 H),817(d, 1 H,J=16Hz),776 (d, 1 H,J=77
Hz), 766 (t,1 H,J=77Hz),629(s, 1 H),368(d, 1 H,J=71 Hz),309
(m, 2H), 2 17 (s, 3 H), 0 98 (m, 1 H), 0 48 (m, 2H), 0 20 (m, 2H) LC/MS
(ES+) 356 (M+H")
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Ejemplo 80 \
Acido 5-c1ano-4-metil-2-o0x0-6-fenetiloximetil-3,6-dimdro-2H-
pirnmidina-1-carboxilico etil éster
Usando 2-fenetiloxiacetaldehido y siguiendo el procedimiento de Ejemplo
26, se obtuvo intermedio XXIV en un rendimiento del 38 % y se obtuvo el
compuesto del titulo 18 % de rendimiento
'H-NMR (DMSO-d,, 400MHz) & 123 (t, 3H, J = 7 1 Hz), 2 00 (s, 3H),
275 (t, 2H, J = 6 7 Hz), 3 59-3 85 (m, 4H), 4 18-4 20 (m, 2H), 4 81 (br m,
1H), 7 19-7 27 (m, SH), 1026 (s, IH) MS 342 (M-H) HRMS 342 1458
(M-H)

Ejemplo 81
Acido 5-ciano-4-metil-2-oxo0-6-fenetil-3,6-dihidro-2H-pirimidina-1-
carboxilico ehlamida
Usando 3-fentlpropionaldehido y sigmendo el procedimiento de Ejemplo
26, se obtuvo intermedio XXIV en un rendimiento del 58 % Se obtuvo el
compuesto del titulo en un rendimiento del 42 % siguiendo el
procedimiento descnito en Ejemplo 28
'H-NMR (DMSO-ds, 400 MHz) 8 1 07 (t, 3H, J = 7 1 Hz), 1 80-2 03 (m,
2H), 2 06 (s, 3H), 251-2 75 (m, 2H), 3 19-3 22 (m, 2H), 5 12 (br m, 1H),
7 18-7 30 (m, 5H), 8 70 (brm, 1H), 1036 (s, I1H) MS 311 (M-H) HRMS
311 1493 (M-H)

Ejemplo 82
Acado S5-ciano-4-metil-2-0x0-6-tiofen-3-11-3,6-dihidro-2H-pinmidina-1-
carboxflico etil éster
Usando tiofeno-3-carboxaldehido y siguiendo el procedimiento de Ejemplo
26, se obtuvo intermedio XXIV en un rendimiento del 50 % de rendimiento

y se obtuvo el compuesto del titulo en un rendimuento del 30 %
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'H-NMR (DMSO-ds, 400 MHz) 55 123 (, J =7 1 Hz, 3H), 2 10 (s, 3H), \
421 (m, 2H), 5 87 (s, 1H), 7 03 (m, 1H), 7 44 (s, 1H), 7 60 (m, 1H), 10 48
(s, IH) MS 292 (ES+) 292 (M+H)*

Ejemplo 83
Acdo S-ciano-4-metil-6-(5-metilisoxazol-3-11)-2-0x0-3,6-d1hidro-2H-
pirmnmidina-1-carboxilico etil éster
Usando 5-metilisoxazol-3-carboxaldehido y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 27 % y se
obtuvo el compuesto del titulo en un rendimiento del 67 %
'H-NMR (DMSO-ds, 400 MHz) 5 10 52 (s, 1H), 6 20 (s, 1H), 5 95 (s, 1H),
421 (q, 2H, J=7 0 Hz), 240 (s, 3H), 2 05 (s, 3H), 1 22 (1, 3H, J=7 0 Hz)
*C-NMR (DMSO-dg, 400 MHz) 5 170 87, 161 63, 151 86, 150 57, 147 09,
116 44, 99 35, 8129, 63 08, 49 55, 16 85, 1368, 11 56 MS (ESI), 291
(M+H)"

Ejemplo 84
Acido 5-c1ano-6-(3,5-dimetihsoxazol-4-11)-4-metil-2-0x0-3,6-dihidro-2H-
pinmidina-1-carboxilico etil éster
Usando 3,5-dimetilisoxazol-4-carboxaldehido y siguiendo el procedimiento
de Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 74 % y
se obtuvo el compuesto del titulo en un rendimiento del 47 %
'H-NMR (DMSO-dg, 400 MHz) 5 10 56 (s, 1H), 5 82 (s, 1H), 4 15 (q, 2H,
J=70Hz), 238 (s,3H), 2 14 (s, 1H), 207 (s, 3H), 1 17 (t, 3H,J =7 0 Hz)
13C-NMR (DMSO-dg, 400 MHz) & 167 03, 157 45, 152 17, 147 60, 146 95,
116 44, 113 45, 81 58, 62 96, 48 58, 16 77, 13 64, 1050, 957 MS (ESI),
305 (M+H)"

Ejemplo 85
Acido 5-ciano-4-metil-2-0x0-6-tiofen-2-11-3,6-dihidro-2H-pirnmidina-1-
carboxflico etil éster
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Usando tiofeno-2-carboxaldehido y siguiendo el procedimiento de Ejemplo
26, se obtuvo intermedio XXIV en un rendimiento del 41 % y se obtuvo el \
compuesto del titulo en un rendimiento del 58 %
'H-NMR (DMSO-ds, 400 MHz) & 125 (t, J = 7 1 Hz, 3H), 212 (s,
3H), 4 24 (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)

Ejemplo 86

Acido 5-ciano-4-metil-6-(3-metiltiofen-2-il)-2-oxo-3,6-dihidro-2H-
pirnmidina-1-carboxilico eblamda
Usando 3-metiltiofeno-2-carboxaldehfdo y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 33 % Se
obtuvo el compuesto del titulo en un rendimento del 17 % siguiendo el
procedimiento descrito en Ejemplo 28

'H-NMR (DMSO-ds, 400 MHz) 85 103 (t, J = 7 2 Hz, 3H), 2 05 (s,
3H), 3 15 (m, 2H), 3 33 (s, 3H), 6 41 (s, 1H), 6 82 (d, J =5 1 Hz, 1H), 7 35
(d,J=51Hz 1H),873 (t, J=5 6 Hz, 1H), 10 62 (s, 1H)

MS (ESI) 303 (M-H) HRMS (ESI) 303 0927 (M-H)

Ejemplo 87
Acido 5-ciano-4-metil-6-(3-metiltiofen-2-11)-2-ox0-3,6-di1hidro-2H-
pirimidina-1-carboxilico etil ester
Usando 3-metiltiofeno-2-carboxaldehido y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en 33 % de rendimiento y se
obtuvo el compuesto del titulo en un rendimiento del 14 %

'H-NMR (DMSO-dg, 400 MHz) 85 120 (t, J=7 | Hz, 3H), 2 05 (s,
3H),333(s,3H),417(q,J =71 Hz,2H),6 14 (s, 1H),6 84 (d, =5 1 Hz,
1H), 738 (d, J=5 1 Hz, 1H), 10 61 (s, 1H) MS (ESI) 304 (M-H) HRMS
(EST) 304 0746 (M-H)
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Ejemplo 88 Qq
Acido 5-ciano-4-metil-6-(2-metiltiazol-4-11)-2-0xo0-3,6-dihidro-2H-
pirmmdina-1-carboxilico etil ester
Usando 2-metiltiazol-4-carboxaldeludo y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 26 % y se
obtuvo el compuesto del titulo en un rendimiento del 16 %
'H-NMR (CDCl;, 400 MHz) & 7 96 (s, 1H), 7 11 (s, 1H), 5 93 (s, 1H), 4 31
(m, 2H), 2 67 (s, 3H), 216 (s, 3H), 132 (t, 3H, J = 69 Hz), "C-NMR
(CDCl;, 400 MHz) & 168 13, 152 34, 151 77, 14906, 147 71, 116 31,
115 88, 8539, 64 24,35 87,1917, 17 81, 14 09 MS (ESI) 307 (M+H)"

Ejemplo 89

Acido 6-(4-bromotiofen-2-1)-5-ci1ano-4-metil-2-0x0-3,6-d1hidro-2H-
pinmidina-1-carboxilico etilamida

Usando 4-bromotiofeno-2-carboxaldehido y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 68 % Se
obtuvo el compuesto del titulo en un rendimiento del 49 % siguiendo el
procedimiento descrito en Ejemplo 28 'H-NMR (DMSO-ds, 400 MHz) 58
107 (t, =71 Hz, 3H), 2 15 (s, 3H), 3 22 (m, 2H), 6 36 (s, 1H), 7 06 (s,
1H), 767 (s, 1H), 868 (t, ] = 56 Hz, 1H), 1064 (s, IH) MS (ES+) 369
(M+H)" HRMS(ESI) 366 9876 (M-H)

Ejemplo 90

Acido 6-(4-bromotiofen-2-il)-5-ciano-4-metil-2-oxo0-3,6-dthidro-2H-
pirimidina-1-carboxilico etil éster

Usando 4-bromotiazol-2-carboxaldehido y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 68% de
rendimiento y se obtuvo el compuesto del titulo en un rendimiento del 45
% 'H-NMR (DMSO-dg, 400 MHz) 85 125 (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 (ESI) 367 9697 (M-H)
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Ejemplo 91 ’\\,\

Acdo  5-ciano-4-metil-2-0x0-6-[2-(4-trifluorometilfenil) tiazol-4-11]-3,6-
dihidro-2H-pinmidina-1-carboxihico etil éster

Usando 2-(4-tnfluorometilfenil)tiazol-4-carboxaldehido y siguiendo el
procedimiento de Ejemplo 26, se obtuvo mtermedio XXIV en un
rendimiento del 17 % de rendimiento y se obtuvo el compuesto del titulo en
un rendimiento del 31 %

'H-NMR (DMSO-ds, 400 MHz) & 10 53 (s, 1H), 8 08 (d, 2H, J= 8 2 Hz),
789 (d, 2H, J=8 1 Hz), 778 (s, 1H), 596 (s, 1H), 4 20 (m, 2H), 2 07 (s,
3H), 122 (t, 3H, J = 7 1 Hz), "C-NMR (DMSO-D¢ 400 MHz) 5 166 18,
154 51, 152 00, 149 60, 142 48, 13579, 13005, 129 78, 126 45, 125 96,
124 71, 12230, 11775, 116 84, 8269, 62 83, 5282, 1687, 1366 MS
(ESI), 437 (M+H)"

Ejemplo 92
Acido 6-[5-(4-clorofenil) oxazol-4-1l]-5-ciano-4-metil-2-0x0-3,6-d1hidro-
2H-pirimidina-1-carboxilico etil éster
Usando  5-(4-clorofemil)oxazol-4-carboxaldehido y siguiendo el
procedimiento de Ejemplo 26, se obtuvo intermedioc XXIV en un
rendimiento del 22 % de rendimiento y se obtuvo el compuesto del titulo en
un rendimiento del 16 %
'H-NMR (DMSO-dg, 400 MHz) 5 10 48 (s, 1H), 8 47 (m, 1H), 7 79 (d, 2H,
J=8 6 Hz), 7 64 (d, 2H, J= 8 6 Hz), 6 14 (s, 1H), 4 01 (q, 2H, J=7 1 Hz),
2 05 (s, 3H), 096 (t, 3H, J = 7 1 Hz), *C-NMR (DMSO-D;, 400 MHz) &
15207, 151 98, 149 50, 147 60, 143 20, 133 40, 133 20, 129 01, 127 58,
12533, 116 82, 81 25, 62 71,49 80, 16 80, 1320 MS (ESI), 387 (M+H)"
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Ejemplo 93 Q

Acado 6-(2-bromotiazol-5-11) 5-ciano-4-metil-2-0x0-3,6-dihidro-2H-
prrinmdina-1-carboxilico etil ester

Usando 2-bromotiazol-5-carboxaldehido y siguiendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 44 % y se
obtuvo el compuesto del titulo en un rendimiento del 41 %

'H-NMR (DMSO-dg, 400 MHz) 8 10 67 (s, 1H), 7 72 (s, 1H), 6 15 (s, 1H),
4 26 (m, 2H), 2 15 (s, 3H), 1 27 (t, 3H, J = 7 | Hz), "C-NMR (DMSO-D;,
400 MHz) & 15249, 15178, 147 11, 14199, 140 14, 13793, 116 70,
82 49, 63 91, 50 06, 17 52, 14 18 MS (ESI), 371 0 (M+H)"

Ejemplo 94

Acado S-ciano-4-metil-2-ox0-6-(4-femltiofen-2-1l) 3,6-dibidro-2H-
pirrmidina-1-carboxflico eilamida

Usando  4-bromotiofeno-2-carboxaldehido y siguiendo el
procedimiento de Ejemplo 26, se obtuvo intermedio XXIV en un
rendimiento del 68 % de rendimiento El intermedio 4-bromotienilo se
convirtié en intermedio 4-feniltienilo mediante la reaccién de Suzuki en un
rendimiento del 91 % Se obtuvo el compuesto del titulo en un rendimiento
del 33 % sigmendo el procedimiento descnto en Ejemplo 28

'H-NMR (DMSO-d¢, 400 MHz) 86 107 (t, J=7 1 Hz, 3H), 217 (s,
3H), 3 23 (m, 2H), 6 42 (s, 1H), 730 (t, J =5 1 Hz, 1H), 7 41-7 43 (m, 3H),
7 66-7 68 (m, 2H), 7 83 (s, 1H), 8 71 (t, ] =5 6 Hz, 1H), 10 61 (s, IH) MS
(ESI) 365 (M-H) HRMS (ESI) 365 1064(M-H)

Ejemplo 95
Acido 6-[5-(4-clorofeml) furan-2-1l]-S-ci1ano-4-metil-2-0x0-3,6-dihidro-
2H-pinmidina-1-carboxflico eilamida
Usando  5-(4-clorofenil)furan-2-carboxaldehido y  sigwiendo el
procedimiento de Ejemplo 26, se obtuvo intermedio XXIV en un
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rendimiento del 16 % Se obtuvo el compuesto del titulo en un rendimiento Q{\
del 43 % sigmendo el procedimiento descrito en Ejemplo 28
'H-NMR (DMSO-d;, 400 MHz) 85107 (t, J =71 Hz, 3H), 2 12 (s,
3H), 322 (m, 2H), 627 (s, IH) 646 (d,J=34Hz 1H),697(d,J=34
Hz, 1H), 7 51 (m, 2H), 7 63 (m, 2H), 8 70 (t, J =5 5 Hz, 1H), 10 62 (s, 1H)
MS (ESI) 383 (M-H) HRMS (ESI) 383 0913 (M-H)

Ejemplo 96
Acido S-ciano-4-metil-2-0x0-6-(4-tnfluorometiltiazol-5-1l) 3,6-dihudro-
2H-pirmidina-1-carboxilico etil éster
Usando  4-tnfluorometiltiazol-5-carboxaldehido y  siguiendo el
procedimiento de Ejemplo 26, se obtuvo intermedio XXIV en un
rendimiento del 63 % y se obtuvo el compuesto del titulo en un rendimiento
del 52 %
'H-NMR (DMSO-dg, 400 MHz) & 10 84 (s, 1H), 9 22 (s, IH), 6 45 (s, 1H),
415 (q, 2H, J=57 Hz), 206 (s, 3H), 1 16 (t, 3H, J = 57 Hz) “C-NMR
(DMSO-Dg, 400 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)"

Ejemplo 97
Acido  5-ciano-4-metil-2-0x0-6-(4-trfluorometiltiazol-5-11)3,6-dihidro-
2H-pinnmidina-1-carboxilico etilamida

Usando  4-tnfluorometiltiazol-5-carboxaldehido y  sigmendo el
procedimiento de Ejemplo 26, se obtuvo intermedio XXIV en un
rendimiento del 63 % Se obtuvo el compuesto del titulo en un rendimiento
del 59 % siguiendo el procedimiento descnto en Ejemplo 28

'H-NMR (DMSO-ds, 400 MHz) 3 10 84 (s, 1H), 919 (s, 1H), 8 69 (m,
1H), 6 68 (s, 1H), 3 15 (m, 1H), 2 06 (s, 3H), 1 01 (t, 3H, J = 7 0 Hz), °C-
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NMR (DMSO-ds, 400 MHz) & 155 54, 151 46, 150 25, 149 38, 143 23,\
138 70, 115 63, 82 55,47 93, 34 83, 16 87, 14 34 MS (ESI) 360 (M+H)"

Ejemplo 98
Acdo  S-ciano-6-|5-(4-metanosulfomifeml) oxazol-4-il]-4-metil-2-oxo-
3,6-dihidro-2H-pirimdina-1-carboxflico etilamida
Usando 5-(4-metanosulfonilfenul)oxezol-4-carboxaldehido y siguiendo el
procedimiento de Ejemplo 26, se obtuvo intermedioc XXIV en un
rendimiento del 22 % Se obtuvo el compuesto del titulo en un rendimiento
del 63 % siguiendo el procedimiento descrito en Ejemplo 28
'H-NMR (DMF-d;, 400 MHz) & 1060 (s, 1H), 896 (t, ] = 48 Hz 1H),
8 62 (s, 1H), 8 25 (d, ] =8 3 Hz, 2H), 8 18 (d, J = 8 3 Hz, 2H), 6 67 (s, 1H),
3 37 (s, 3H), 3 25 (m, 2H), 2 21 (s, 3H), 1 07 (1, J =7 4 Hz, 3H) MS (ESI)
430 (M+H)"

Ejemplo 99
Acido 6-[5-(4-clorofenl) oxazol-4-11]-5-ciano-4-metil-2-ox0-3,6-dihidro-
2H-pirnmidina-1-carboxilico etllamida
Usando  5-(4-clorofenil)oxazol-4-carboxaldehido y siguiendo el
procedimiento de Ejemplo 26, se obtuvo intermedio XXIV en un
rendimiento del 40 % Se obtuvo el compuesto del titulo en un rendimiento
del 58 % siguiendo el procedimiento descrito en Ejemplo 28
'H-NMR (DMSO-ds, 400 MHz) & 10 51 (s, 1H), 8 78 (m, 1H), 843 (5,
1H), 7 85 (d, 2H, J=8 5 Hz), 7 62 (d, 2H, J= 8 5 Hz), 6 38 (s, I1H), 3 1] (m,
2H), 202 (s, 3H) 099 (t, 3H, J = 72 Hz) "“C-NMR (DMSO-Ds, 400
MHz) 8 15299, 15251, 152 11, 149 30, 143 70, 134 17, 129 52, 128 13,
126 40, 117 20, 81 80, 48 09, 35 17, 17 28,1495 MS (ESI), 386 (M+H)"

Ejemplo 100
Acido 5-ciano-4-metil-2-0x0-6-[5-(4-trifluorometilfeml) oxazol-4-1t]-3,6-

dihidro-2H-pinnmidina-1-carboxilico ehlamida
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Usando 5-(4-tnfluorometilfenil)oxazol-4-carboxaldehido y siguiendo el
procedmiento de Ejemplo 26, se obtuvo intermedic XXIV en un\
rendimiento del 31 % Se obtuvo el compuesto del titulo en un rendimiento

del 52 % siguiendo el procedimiento descrito en Ejemplo 28

'H-NMR (DMSO-ds, 400 MHz) & 10 54 (s, 1H), 8 78 (m, 1H), 8 50 (s,
1H), 8 06 (d, 2H, J=8 1 Hz), 7 91 (d, 2H, J=8 1 Hz), 6 46 (s, 1H), 3 10 (m,
2H), 203 (s, 3H), 099 (t, 3H, J = 72 Hz), “C-NMR (DMSO-ds, 400
MHz) & 15253, 152 31, 151 52, 149 03, 142 70, 134 96, 130 69, 126 41,
12588, 11662, 8103, 4769, 3465, 1675, 1441, MS (ESI), 42013

(M+H)"

Ejemplo 101
Acido 5-c1ano-4-metil-2-ox0-6-(5-femloxazol-4-1t) 3,6-dihidro-2H-

pririmidmna-1-carboxflico eilamida

Reduccion catalitica (10 % Pd/C, formato de amonio en acetonitrilo en
reflujo) del producto de Ejemplo 99 pradujo el compuesto del titulo en un
rendimiento del 45 %

'H-NMR (CDCl,, 400 MHz) 5 8 69 (m, 1H), 7 87 (m, 3H), 7 50 (m, 2H),
7 41 (m, 1H), 7 00 (s, 1H), 6 63 (s, 1H), 3 30 (m, 2H), 2 18 (s, 3H), 1 13 (t,
3H,J =72 Hz) “CNMR (CDCl,;, 400 MHz) § 15240, 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)*

Ejemplo 102
Acdo 5-c1ano-4-metil-6-|5-(4-nitrofenil) oxazol-4-11}-2-0x0-3,6-dihidro-
ZH-pirnmidina-1-carboxilico etillamida
Usando  5-(4-nitrofenil)oxazol-4-carboxaldehido y sigwendo el
procedimiento de Ejemplo 26, se obtuvo intermedio XXIV en un
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rendimento del 36 % Se obtuvo el compuesto del titulo en un rendimiento
del 70 % siguiendo el procedimiento descrito en Ejemplo 28

'H-NMR (DMSO-ds, 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),
099 (t, 3H, ] = 72 Hz) "“C-NMR (DMSO-ds, 400 MHz) & 153 04,
152 37, 151 51, 149 13, 14697, 136 16, 132 85, 126 72, 124 19, 116 57,
80 93, 47 87, 34 70, 16 81, 14 45 MS (ESI) 397 (M+H)"

Ejemplo 103

Acido  5-(4-clorofenil)2-(5-ciano-3-etilcarbamoil-6-metil-2-0x0-1,2,3,4-
tetrahidropinnmidina-4-il) furan-3-carboxilico etil éster
Usando 3-etoxicarbonil-5-(4-cloroferul)furan-2-carboxaldehido y siguiendo
el procedimento de Ejemplo 26, se obtuvo intermedio XXIV en un
rendimiento del 59 % Se obtuvo el compuesto del titulo en un rendimiento
del 42 % siguiendo el procedimiento descrito en Ejemplo 28

'H-NMR (DMSO-dg, 400 MHz) 8102 (t,J =72 Hz, 3H), 134 (t,J
=7 | Hz, 3H), 2 07 (s, 3H), 3 16 (m, 2H), 4 30 (m, 2H), 6 85 (s, 1H), 7 34
(s, 1H), 7 53 (m, 2H), 7 65 (m, 2H), 8 67 (t, ] =5 5 Hz, 1H), 10 76 (s, 1H)
MS (ESI) 455 (M-H) HRMS (ESI) 455 1114 (M-H)

Ejemplo 104

Acido S-ciano-4-metil-2-0x0-6-(5-piridin-3-iloxazol-4-11) 3,6-dihidro-2H-
pirimidina-1-carboxflico etilamida

Usando  5<3-pindinil)oxazol-4-carboxaldehido y  sigwmendo el
procedimiento de Ejemplo 26, se obtuvo intermedio XXIV en un
rendimiento del 62 % Se obtuvo el compuesto del titulo en un rendimiento
del 41 % siguiendo el procedimiento descrito en Ejemplo 28

'H-NMR (DMSO-ds, 400 MHz) 38 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, J = 72 Hz) “C-NMR (DMSO-d,
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400 MHz) &b 15276, 15252, 15175, 14997, 14919, 146 73, 134 73, '\—\
133 60, 124 06, 123 45, 11694, 81 41, 47 81, 3488, 1699, 14 63, MS \\

(ESI), 353 18 (M+H)"

Ejemplo 105
Acdo 5-c1ano-4-metil-2-0x0-6-(4-femltiazol-5-11)3,6-dihidro-2H-
pinmidina-1-carboxilico etilamida

Usando 4-feniltiazol-5-carboxaldehido y sigmendo el procedimiento de
Ejemplo 26, se obtuvo intermedio XXIV en un rendimiento del 70 % Se
obtuvo el compuesto del titulo en un rendimiento del 27 % siguiendo el
procedimiento descrito en Ejemplo 28

'H-NMR (DMSO-ds, 400 MHz) 5 10 70 (s, 1H), 9 08 (s, 1H), 8 71 (m,
1H), 7 73 (2H, m), 7 47 (m, 3H), 6 63 (s, 1H), 3 12 (m, 2H), 1 99 (s, 3H),
100 (t, 34, J = 72 Hz), C-NMR (DMSO-ds;, 400 MHz) 85 152 79,
151 97, 151 74, 150 61, 148 43, 133 87, 116 12, 83 68, 34 77, 16 69, 14 39

MS (ESI) 368 (M+H)"

Ejemplo 106

Acido [S-ciano-4-metil-6-(3-nifrofenil)2-0x0-3,6-dihidro-2H-pirnmidin-
1-1l]-acético tert-butil éster

Usando 3-nitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo intermedio XXIV en un rendimiento del 92 % y se obtuvo el
compuesto del titulo en un rendimiento del 52 % 'H-NMR (MeOH-d,, 400
MHz) 5828 (m, 1H), 822 (t,1H,J=18Hz),776 (m, 1H),769(t, 1 H,J
=79 Hz),762(s, 1H), 531 (s, 1H),4 23 (d, 1H,J=17 6 Hz), 3 44 (d, 1H,
J=176Hz),2 16 (s,3 H), 1 42 (s, 9 H) LC/MS (ES+) 395 (M+Na)"

Ejemplo 107

Acdo 5-ciano-4-metil-6-(3-nitrofemil) 2-0x0-3,6-dihidro-2H-pirnmidina-

1-carboxilico 1sopropilamida

83



LD0300 PCT

Usando 3-nitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo intermedio XXIV en un rendimiento del 92 % Se obtuvo el
compuesto del tftulo en un rendimiento del 29 % sigwendo el
procedimiento descrito en Ejemplo 27 'H-NMR (MeOH-d,, 400 MHz) §
892(s,1H),822(d,1H,J=83Hz),817(t,1H,J=18 Hz),774 (d, 1H, ]
=6 6 Hz), 7 65 (m, 2H), 6 31 (s, 1H), 3 89 (m, 1H), 2 19 (s, 3H), 1 20 (d,
3H,J=66Hz), 1 16 (d, 3H, J =6 6 Hz) LC/MS (ES+) 344 (M+H)" 366
(M+Na)"

Ejemplo 108

Acido 5-ciano-4-metil-6-(3-mitrofenil) 2-0x0-3,6-dihidro-2H-pirimidina-
1-carboxilico propilamida

Usando 3-nitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo mtermedio XXIV en un rendimento del 92 % de rendimiento  Se
obtuvo el compuesto del titulo en un rendimiento del 22 % siguiendo el
procedimiento descrito en Ejemplo 27 'H-NMR (MeOH-d,, 400 MHz) &
909(t, 1H,J =53 Hz),822 (m, 1H), 817 (t, IH,J=18 Hz), 775 (d, 1H,
J =79 Hz), 765 (, 1H, J =79 Hz), 6 30 (s, 1H), 333 (m, 2H), 2 18 (s,
3H), 1 54 (m, 2H), 091 (t, 3H, J = 75 Hz) LC/MS (ES+) 344 (M+H)",
366 (M+Na)*

Ejemplo 109

Acido 5-ciano-4-metil-6-(3-mitrofeml) 2-0xo0-3,6-dihidro-2H-pirimidina-
1-carboxilico femlamida

Usando 3-nitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo intermedio XXIV en un rendimiento del 92 % de rendimiento Se
obtuvo el compuesto del titulo en un rendimiento del 10 % siguiendo el
procedimiento descrito en Ejemplo 27 'H-NMR (MeOH-d,, 400 MHz) &
11 18 (s, 1H), 8 23 (m, 2H), 7 81 (d, 1H, J =7 9 Hz), 7 65 (m, 1H), 7 44 (m,
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2H), 731 (t,2H,J=83Hz), 711 (t, 1H, ] =8 3 Hz), 6 40 (s, 1H), 2 23 (s, W
~

3H) LC/MS (ES+) 378 (M+H)", 400 (M+Na)"

Ejemplo 110

Acido 5-ciano-4-met1l-6-(3-nitrofemil) 2-0x0-3,6-didro-2H-pirimdina-
1-carboxilico tiazol-2-ilamida

Usando 3-nitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo intermedio XXIV en un rendimiento del 92 % Se obtuvo el
compuesto del titulo en un rendimento del 33 % siguiendo el
procedimiento descrito en Ejemplo 27 'H-NMR (MeOH-d,, 400 MHz) §
823 (m,2H),780(d, 1H,)=75Hz), 764 (t, IH,] =75 Hz), 742 (d, 1H,
J=40Hz),703(d, 1H,J=40 Hz), 6 36 (s, 1H), 224 (d, 3H,] =09 Hz)
LC/MS (ES+) 385 (M+H)", 407 (M+Na)"

Ejemplo 111
Acido 5-ci1ano-4-metil-6-(3-mitrofenil)2-ox0-3,6-dihidro-2H-pinmidina-
1-carboxflico (2,2,2-trfluoro-etil) amina
Usando 3-nitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo intermedio XXIV en un rendimiento del 92 % Se obtuvo el
compuesto del titulo en un rendimiento del 25 % siguiendo el
procedimiento descrito en Ejemplo 27 'H-NMR (DMSO-ds, 500 MHz) 55
1077 (s, 1H), 923 (t, 1H, J =6 0 Hz), 8 21 (m, 1H), 8 09 (s, 1H), 7 75 (m,
2H), 6 26 (s, 1H), 4 01 (m, 2H), 2 10 (s, 3H)

Ejemplo 112
Acado 5-ciano-4-metil-6-(3-mitrofeml)2-oxo-3,6-dthidro-2H-pirnmidina-
1-carboxilico ciclopropilamida
Usando 3-nitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,

se obtuvo intermedio XXIV en un rendimiento del 92 % Se obtuvo el

compuesto del titulo en un rendimiento del 19 % siguiendo el
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procedimtento descrito en Ejemplo 27 'H-NMR (DMSO-de, 500 MHz) 55
1062 (s, 1H), 8 58 (s, 1H), 8 21 (m, 1H), 807 (d, 1H,J=1 6 Hz), 7 73 (m,
2H), 6 22 (s, 1H), 2 62 (m, 1H), 2 09 (s, 3H), 0 64 (m, 2H), 0 46 (m, 2H)

Ejemplo 113
Aado S-clano-4-metil-6-(3-nitrofenil) 2-0x0-3,6-dihidro-2H-pinmidina-
1-carboxilico (2-hidroxi-etil}-amida

Usando 3-mitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo intermedio XXIV en un rendimiento del 92 % Se obtuvo el
compuesto del titulo en un rendimento del 23 % siguiendo el
procedimiento descrito en Ejemplo 27 'H-NMR (CDCl,;, 500 MHz) 065
893 (s, 1H),8 15(d, 1H,J =79 Hz), 8 07 (s, 1H), 7 68 (d, 1H, J =7 9 Hz),
751(t, 1H, ) =79 Hz), 6 86 (s, 1H), 6 30 (s, 1H), 3 67 (m, 2H), 3 43 (m,
1H), 3 36 (m, 1H), 2 18 (s, 3H) LC/MS (ES+) 346 (M+H)"

Ejemplo 114
3-(4,5-Dihidrooxazol-2-1l) 6-metil-4-(3-mtrofemil) 2-oxo0-1,2,3,4-
tetrahidropinnmidina-5-carbomtrilo
Preparada del producto de Ejemplo 113 (reactivo de Burgess en
tetrahidrofurano a reflujo) en un rendimiento del 71 %
'H-NMR (MeOH-d,, 400 MHz) & 8 10 (m, 2H), 7 66 (d, 1H, J = 79 Hz),
756 (t, 1H, ] =79 Hz), 6 19 (s, 1H), 4 04 (m, 2H), 3 50 (m, 1H), 3 39 (m,
1H), 2 06 (s, 3H) LC/MS (ES+) 328 (M+H)"

Ejemplo 115
Acido 5-ciano-4-met1l-6-(3-nitrofenil) 2-0x0-3,6-dihidro-2H-pinmidina-
1-carboxflico ahlamida
Usando 3-nitrobenzaldehido y siguiendo el procedimiento de Ejemplo 26,
se obtuvo intermedio XXIV en un rendimiento del 92 % Se obtuvo el

compuesto del titulo en un rendimeento del 36 % siguiendo el
procedimiento descrito en Ejemplo 27 "H-NMR (DMSO-d;,500 MHz) 55
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1065 (s, 1H), 892 (t, 1H, ] =5 5 Hz), 8 21 (m, 1H), 8 08 (s, 1H), 7 74 (m, b\\
2H), 6 24 (s, 1H), 5 81 (m, 1H), 5 07 (m, 2H), 3 78 (m, 2H), 2 10 (s, 3H) \
LC/MS (ES+) 342 (M+H)", 364 (M+Na)"

Ejemplo 116
6-(3-Bromofenil)-5-ciano-3,6-dihidro-4-metil-2-ox0-(2H)-pirimidina

Meétodo 1

Una mezcla de 3-bromobenzaldehido (13 0 g, 70 mmol), acetoacetamida
(7 08 g, 70 mmol), urea (5 26 g, 87 5 mmol), ester de pol:fosfato (9 1 g, 21
mmol) y THF (150 mL) se calent6 en un tubo sellado durante 18 horas a 75
°C Esta mezcla se enfrié a temperatura ambiente, se agrego mas ester de
polifosfato (60 6 g, 140 mmol) y se reasumi6 el calentamiento durante otras
S horas La mezcla de reaccién se enfrié a temperatura ambiente, se vertio
en agua (800 mL) y se agito durante 18 horas Los precipitados resultantes
se recogieron por filtracion de vacio, se lavaron con agua y con éter, y se
secaron con awre para producir 6-(3-bromofeml)-5-ciano-3,6-dihudro-4-
met1l-2-oxo-(2H)-pinmudina como un sélido amarillo claro (16 25 g, 79%)
'"H NMR (DMSO-dg, 400 MHz) & 9 60 (s, 1H), 7 87 (s, 1H), 7 55 (m, 1H),
748 (m, 1H), 739, 1H, /=79 Hz), 732 (d, 1H, J =79 Hz), 5 14 (s,
1H), 2 02 (s, 3H)

Acdo 6-(3-bromofenil)-5-c1ano-3,6-dihidro-4-metil-2-0x0-1-(2H)-
pirimdmacarboxilico, 1-etil éster

Método 2
A una solucién de 6-(3-bromofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-

(2H)-piimidina (029 g, 1 mmol) en THF (5 mL) enfnado a -78 °C se
agrego LDA (055 mL, 1 1 mmol, 20 M en THF) La detencion amanila
resultante se agito durante 0 5 horas, se calentd a -20 °C durante 0 5 horas y
se volvio a enfrar a -78 °C, luego se agrego cloroformato de etilo (0 14

mL, 15 mmol) mediante una jeringa La mezcla de reaccién se agito
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durante 20 minutos, se calent6 a temperatura ambiente y se extinguié con
EtOAc Esta mezcla se lavd con solucion de NaHCO; acuoso y con
salmuera, se seco (Na;SO,), y se concentré 1n vacuo El residuo se punfico
por cromatografia de columna de destello (10% a 30% EtOAc/hexanos)
para producir, tras la evaporacion del solvente, dcido 6-(3-bromofenil)-5-
ciano-3,6-dihidro-4-meti]-2-ox0-1-(2H)-pirimidinacarboxilico, 1-etil ester
como un séhido 1ncoloro (0 29 g, 80%) "H NMR (CDCl,, 400 MHz) § 7 48
(m, 2H), 7 28 (m, 2H), 5 87 (s, 1H), 4 33 (m, 2H), 2 22 (s, 3H), 1 33 (t, 3H,
J= 70 Hz), LC/MS (ES+) 364 M+H)

Acido 6-(3-bifemil)-5-c1ano-3,6-dihidro-4-metil-2-oxo-1-(2H)-pirimidina
carboxilico, 1-etil éster

Metodo 3

Una mezcla de acido 6-(3-bromofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-
1-(2H)-pinmidinacarboxilico, 1-etil ester (36 mg, 01 mmol), acido
femlboérico (24 mg, 0 2 mmol), carbonato de potasio (110 mg, 0 8 mmol),
EtOH (2 mL), agua (1 mL), y tolueno (4 mL) se enjuago con gas nitrégeno
varias veces antes que se introdujera tetrakis(tnfenilfosfina) de paladio (5
mg) La mezcla de reaccion se calento a reflujo bajo nitrogeno durante 1
hora, se enfrio a temperatura ambiente, y se diluyo con EtOAc Esta mezcla
se lavo con agua, se seco (Na;SO,), y se concentro 1n vacuo El residuo se
purifico por cromatografia de columna de destello (50% a 70%
EtOAc/hexanos) para producir, tras ia evaporacién del solvente, el
compuesto del titulo como un sélido incoloro (26 mg, 72%) 'H NMR
(MeQOH-d,, 400 MHz) 8 7 48 (m, 4H), 7 35 (m, 3H), 7 23 (m, 2H), 5 84 (s,
1H), 4 15 (m, 2H), 2 04 (s, 3H), 1 15 (t, 3H, J= 7 0 Hz), LC/MS (ES+) 362
(M+H")

Ejemplo 117
Acado 5-c1ano-3,6-dihidro-4-metil-2-0x0-6-(3-(2-tienil)feml)-1-(2H)-

pirmmidinacarboxilico, 1-etil éster
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Siguiendo el procedimiento de Método 3, se obtuvo el compuesto del titulo
de acido  6-(3-bromofenil)-S-ciano-3,6-dihidro-4-metil-2-oxo-1-(2H)-
pirimidinacarboxilico, 1-etil ester y dcido 2-tiofenobérico como un séhido
café claro en un rendimiento del 85% 'H NMR (MeOH-d, 400 MHz) &
752 (m,2H),733(d, 1H,J=79Hz),729(m, 2H), 715(d, IH,J=79
Hz), 6 99 (m, 1H), 5 81 (s, 1H), 4 16 (m, 2H), 2 05 (s, 3H), 1 17 (t, 3H, J=
7 0 Hz), LC/MS (ES+) 368 (M+H"), 390 (M+Na")

Ejemplo 118
Acido 6-(3-bromofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-1-(2H)-

pinnmidmacarboxflico, 1-etil amida

Meétodo 4
A una solucion de 6-(3-bromofenil)-5-ctano-3,6-dihidro-4-metil-2-oxo-

(2H)-pinmidina (2 92 g, 10 mmol) en THF (30 mL) se agregd 95% hidruro
de sodio (030 g, 12 mmol) Una vez ceso la evolucion, se agrego
1socianato de etilo (0 44 mL, 12 mmol) a traves de una jeringa La mezcla
de reaccion se agité durante 0 5 hora, se extinguio con agua y se extrajo dos
veces con EtOAc Los extractos combinados se lavaron con 0 5 N NaOH
acuoso, con agua y con salmuera, se seco (MgSO,) y se concentro 1n
vacuo El residuo se punficé por cromatografia de columna de destello
(25% a 35% EtOAc/hexano) para producir, tras la evaporacion del solvente,
acido 6-(3-bromofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-1-(2H)-
pinmidinacarboxilico, 1-etil amida como un sélido incoloro (2 91 g, 80%)
'H NMR (CDCl,, 400 MHz) 8 8 65 (t, 3H, J = 5 3 Hz), 791 (s, 1H), 739
(m, 1H), 7 35 (m, 1H), 7 21 (m, 1H), 7 15 (d, 1H, J= 79 Hz), 6 24 (s, LH),
325 (m, 2H), 2 10 (s, 3H), 1 10 (t, 3H, J= 70 Hz), LC/MS (ES+) 363

(M+H)

Acido 6-(3-bifenil)-5-c1ano-3,6-dihidro-4-metil-2-oxo-1-(2H)-

pimmudinacarboxilico, 1-etil amida
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Siguiendo el procedimiento de Metodo 3, se obtuvo el compuesto del titulo \\XN
de dcido  6-(3-bromofeml)-5-ciano-3,6-dihidro-4-metil-2-oxo-1-(2H)-
pirimidinacarboxilico, 1-etll amida y 4cido femilbénco como un solido

amarillo clareen un rendimiento del 44% 'H NMR (CDCls;, 400 MHz) 6

8 70 (t, I1H, J = 5 3 Hz), 7 55 (m, 4H), 7 43 (m, 3H), 7 36 (m, 1H), 7 29 (d,

1H, J =75 Hz), 719 (s, 1H), 6 39 (s, 1LH), 3 34 (m, 2H), 2 18(s,3H), 1 17

(t, 3H, J =7 0 Hz), LC/MS (ES+) 361 (M+H")

Ejemplo 119

Acdo 6-(3-(4-clorofenil)fenil)-5-c1ano-3,6-dihidro-4-metil-2-ox0-1-(2H)-
pirimidinacarboxilico, 1-etil amida

Siguwendo el procedimiento de Método 3, se obtuvo el compuesto del titulo
de é4cido  6-(3-bromofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-1-(2H)-
pinmidinacarboxilico, 1-etil amida y acido 4-clorofenilbérico como un
solido parduzco en un rendimiento del 42% 'H NMR (MeOH-d,, 400
MHz) & 7 57 (m, 3H), 7 51 (s, 1H), 7 45 (m, 3H), 7 29 (d, 1H, J =7 5 Hz),
621 (s, 1H), 325 (m, 2H), 2 13 (s, 3H), 1 12 (t, 3H, /= 7 0 Hz), LC/MS
(ES+) 395 (M+H")

Ejemplo 120

Acdo S-c1ano-3,6-dihidro-4-metil-2-0x0-6-(3-(2-tieml)fenil)-1-(2H)-
pirmmidmacarboxflico, 1-etil amida

Siguiendo el procedimiento de Método 3, se obtuvo el compuesto del titulo
de dcido  6-(3-bromofenil)-5-ciano-3,6-dihidro4-metil-2-oxo-1-(2H)-
pirmidinacarboxilico, 1-etil amida y acido 2-tiofenoborico como un sohdo
amarillo claro en un rendimiento del 58% 'H NMR (CDCl;, 400 MHz) &
870 (t, IlH, J=53 Hz), 754 (m, 2H), 737 (t, IH, J = 79 Hz), 7 30 (m,
2H), 723 (d, I1H,J =79 Hz), 7 12 (s, 1H), 7 08 (m, 1H), 6 37 (s, 1H), 3 32
(m, 2H), 2 18 (s, 3H), 1 17 (¢, 3H, /=7 0 Hz), LC/MS (ES+) 367 (M+H")
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Ejemplo 121

Acido S-c1ano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-tiemil)fenil)-1-(ZH)-
pirrmidinacarboxihico, 1-etill amda

Siguiendo el procedimtento de Metodo 3, se obtuvo el compuesto del titulo
de acido  6-(3-bromofeml)-5-ciano-3,6-dihidro-4-metil-2-0xo-1-(2H)-
pinmidinacarboxflico, 1-etil amida y dcido 3-tiofenobérico como un sélido
incoloro en un rendimuento del 14% 'H NMR (MeOH-d,, 400 MHz) § 7 52
(m, 2H), 7 46 (s, 1H), 7 39 (m, 1H), 7 31 (m, 2H), 7 11 (d, 1H, J=7 5Hz),
611 (s, 1H), 3 17 (m, 2H), 2 05 (s, 3H), 1 03 (t, 3H, J= 7 0 Hz), LC/MS
(ES+) 367 (M+H")

Ejemplo 122
5-Crano-3,6-dihidro-4-metil-2-0x0-6-(3-(4-pindil)fenil)-(2H)-prrnmidina

Metodo 5

Una mezcla de 6-(3-bromofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-
pinnmidina (1 62 g, 5 5 mmol), acido piridina-4-bérico (0 75 g, 6 1 mmol),
carbonato de potasio (2 28 g, 16 S mmol) y DMF (10 mL) se lavé con gas
de nitrégeno varias veces antes de ntroducir [1,1-bis
(difenilfosfino)ferroceno]dicloropaladio (50 mg) La mezcla de reaccién se
calenté a 95 °C bajo nitrogeno durante 64 horas, se enfrié a temperatura
ambiente y se filtro a traves de celita El filtrado se diluyo con MeOH y se
agito con Resina AG SOW-X2 durante 10 minutos La resina se recogi6 por
filtraci6n de vacio, se lavé con MeOH y luego se eluyé 2 M NH; en MeOH
Esta soluci6n NH;-MeOH se concentro en vacuo para producir S-ciano-3,6-
dihidro-4-metil-2-0x0-6-(3-(4-pinndil)feml)-(2H)-pirnmidina como un sélido
marron (1 61g, 32%) 'H NMR (DMSO-dg, 400 MHz) & 9 58 (s, 1H), 8 66
(d, 2H, J =22 Hz), 788 (s, 1H), 777 (d, 1H, J = 79 Hz), 7 69 (m, 3H),
757 (m, 1H), 741 (d, IH, J =79 Hz),522 (s, IH), 203 (d, 3H, /=22
Hz)
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Acido  5-c1ano-3,6-dihidro-4-metil-2-ox0-6-(3-(4-piridil)femil)-1-(2H)- 0&

pirnnmidinacarboxilico, 1-etil amida

Siguiendo el procedimiento de Metodo 4, se obtuvo la sal HCl del \
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(4-
piridil)fenl)-(2H)-pinmidina e 1socinato de efilo como un sélido amanllo
claro en un rendimiento del 26% LC/MS (ES+) 362 (M+H")

Ejemplo 123

2,2,2-Tnfluorcetil 1socianato

Metodo 6

Una mezcla de acido 3,3,3-mfluoropropionico (10 2 g, 80 mmol) y cloruro
de tionilo (5 8 mL, 80 mmol) se calenté a reflujo durante 3 horas y se enfrio
a temperatura ambiente La distilacién de esta mezcla produjo cloruro de
3,3,3-trifluoropropionilo como un liguido incoloro (712 g, 61%) Una
mezcla de cloruro de 3,3,3-trifluoropropiomlo (6 3 g, 43 mmol), azida de
sodio (28 g, 43 mmol) y tolueno (10 mL) se agito durante 18 horas a
temperatura ambiente, se calenté a reflujo durante 1 5 horas y se enfrio a
temperatura ambiente para producir una solucion de 1socianato de 2,2,2-
trifluoroetilo en tolueno (aproximadamente 12 M por titulacion usando

bencilamina) la cual se utiliz6 como tal en reacciones subsiguientes

Acido  5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(4-pindil)feml)-1-(2H)-
pirnmidinacarboxilico, 1-(2,2,2-trfluoro)enl amida

Siguiendo el procedimiento de Método 4, se obtuvo la sal [FA del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-oxo0-6-(3~4-
pmndil)fenil)-(2H)-pinmidina e 1socianato de 2,2,2-trifluoroetilo como un
solido blancuzco en un rendimiento del 45% 'H NMR (MecOH-d,, 500
MHz) 56 951 (t, 1H,J =6 6 Hz), 8 86 (d, 2H, /=6 6 Hz), 830 (d, 2H,J =
6 6 Hz), 793 (d, 1H, J=7 7Hz), 790 (s, 1H), 7 67 (t, I1H,J=7 7 Hz), 7 59
(d, 1H, J= 7 7 Hz), 6 29 (s, 1H), 3 97 (m, 2H), 2 18 (s, 3H), LC/MS (ES+)
416 (M+H")
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3
Ejemplo 124 \

Acdo  S-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(4-pinndil)femil)-1-(ZH)-
pirnmidinacarboxfhico, 1-1sopropil amida

Siguiendo el procedimiento de Metodo 4, se obtuvo la sal TFA del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-oxo0-6-(3-(4-
pindil)fenil)-(2H)-pinmidina y un 1socianato de 1sopropilo como un solido
incoloro en un rendimiento del 44% 'H NMR (MeOH-d,, 400 MHz) § 8 87
(d,2H,/=70Hz),834(d,2H,/=70Hz), 794 (d, 1H,J=75Hz), 7 89
(s, 1H), 768 (t, \LH,J=75Hz), 758 (d, IH, J=7 5 Hz), 6 27 (s, 1H), 3 86
(m, 1H), 216 (s, 3H), 1 18 (d, 3H, J= 6 6 Hz), 1 12 (d, 3H, J= 6 6 Hz),
LC/MS (ES+) 376 (M+H")

Ejemplo 125
Acido S5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(4-pindil)feml)-1-(2H)-
pinmidinacarboxilico, 1-ciclopropil amida
Siguiendo el procedimiento de Método 4, se obtuvo la sal TFA del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-oxo0-6-(3-(4-
pindil)feml)-(2H)-pinmidina e 1socianato de ciclopropilo (preparado de
cloruro de ciclopropanocarbonilo usando el procedimiento de Método 6)
como un sélido incoloro en un rendimiento del 42% 'H NMR (MeOH-d,,
500 MHz) 6 851 (d, 2H, J =6 0 Hz), 764 (d, |H, J= 77 Hz), 7 60 (m,
3H), 746 (t, 1H,J=77Hz),732(d, |H,J =77 Hz), 6 15 (s, 1H), 2 54
(m, 1H), 2 05 (s, 3H), 0 62 (m, 2H), 0 43 (m, 1H), 0 36 (m, 1H), LC/MS
(ES+) 374 (M+H)

Ejemplo 126
5-Ciano-3,6-dihidro-4-mefil-2-0x0-6+(3-(3-pindil)femil)-(2H)-pirimidina
Siguiendo el procedimiento de Método 5, se obtuvo 5-ciano-3,6-dihidro-4-
metil-2-0x0-6-(3-(3-pinidil)fenil)-(2H)-pinmidina a partir de 6-(3-
bromofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-pirimidina  y acido

pindina-3-bdrico, éster ciclico de 1,3-propanodiol como un solido
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blancuzco en un rendimiento del 76% 'H NMR (DMSO-d¢, 400 MHz) &
951 (s, 1H), 8 81 (d, 1H, J = 2 6 Hz), 8 53 (m, 1H), 799 (m, 1H), 7 82 (s,
1H), 764 (d, IH,J=79Hz),757(d, 1H,J=18Hz),750(t, 1H,J=79
Hz), 7 45 (m, 1H), 7 30 (d, 1H, J=2 6 Hz), 5 15 (s, 1H), 1 97 (s, 3H)

Acdo  5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-prnidil)femil)-1-(2H)-
pirnmidinacarboxihico acid, 1-etil amida

Siguiendo el procedimiento de Método 4, se obtuvo la sal HCI del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-0xo0-6-(3-(3-
pindil)fenil}-(2H)-pinmidina e isocianato de etilo como un solido amanlio
claro en un rendimiento del 53% 'H NMR (MeOH-d,, 400 MHz) 5 9 18 (s,
1H), 8 92 (m, 1H), 8 86 (d, 2H, J= 53 Hz), 8 19 (m, 1H), 7 78 (m, 2H),
764 (t, 1H,J=75Hz), 751 (d, 1H, J =75 Hz), 624 (s, 1H), 3 24 (m,
2H), 2 15 (s, 3H), 1 11 (t, 3H, J = 7 0 Hz), LC/MS (ES+) 362 (M+H")

Ejemplo 127

Acido  S-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-pinidil)fenil)-1-(2H)-
pinmdinacarboxflico, 1-(2,2,2-trifluoro)etil amida

Sigutendo el procedimiento de Metodo 4, se obtuvo la sal TFA del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-oxo-6-(3-(3-
pindil)feml)-(2H)-pirimidina e 1socianato de 2,2,2-trifluoroetilo como un
solido incoloro en un rendimiento del 40% 'H NMR (MeOH-d,, 400 MHz)
8951 (s, 1H),907 (s, IH),879 (s, IH), 871 (d, 1H, /=66 Hz), 8 04 (m,
I1H), 776 (d, 1H,J=77Hz), 773 (s, 1H), 762 (m, IH), 749 (d, 1H, J=
7 7 Hz), 6 27 (s, 1H), 3 98 (m, 2H), 2 17 (d, 3H, J=2 7 Hz), LC/MS (ES+)
416 (M+H"

Ejemplo 128
Acido  S-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-pinidil)femil)-1-(2H)-
pinnmidinacarboxilico, 1-1sopropil annda
Siguiendo el procedimiento de Metodo 4, se obtuvo la sal TFA del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-
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pinidil)ferul)-(2H)-pinmidina e 1socianato de isopropilo como un sélldo\>\
incoloro en un rendimiento del 46% 'H NMR (MeOH-d,, 400 MHz) 55\
909(d, IH,J=18Hz),879(d, 1H, J=53 Hz), 8 74 (m, 1H), 8 05 (m,

IH) 776 (d, 1H,J=79Hz),773 (d, 1H,J=18Hz),762(, 1H,J=79

Hz), 7 48 (d, 1H, J=79 Hz), 6 24 (s, 1H), 3 86 (m, 1H), 2 15 (s, 3H), 1 18

(d, 3H,J=6 6 Hz), 1 12 (d, 3H, J = 6 6 Hz), LC/MS (ES+) 376 (M+H")

Ejemplo 129
Acido  S-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-piridil)femil)-1-(2H)-
pinmidmacarboxilico, 1-ciclopropil amuda
Sigumiendo el procedimiento de Metodo 4, se obtuvo la sal HCI del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3(3-
piridil)fenul)<(2H)-pinmidina e 1socianato de ciclopropilo como un solido
blancuzco en un rendimiento del 40% 'H NMR (MeOH-d,, 500 MHz) &
908 (s, 1H),880(d, |H,J =82 Hz),877(d, |1H,J =55 Hz), 809 (m,
1H), 770 (d, 1H, J=77 Hz), 767 (s, 1H), 755 (t, 1H,J =77 Hz), 7 4]
(d, 1H,J =77 Hz) 6 15 (s, 1H), 2 53 (m, 1H), 2 06 (s, 3H), 0 62 (m, 2H),
0 43 (m, 1H), 0 36 (m, 1H), LC/MS (ES+) 374 (M+H")

Ejemplo 130

Aado  5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-piridil)fenst)-1-(2H)-
pmmidinacarboxihico, 1-ciclobutit amida

Siguwiendo el procedimiento de Método 4, se obtuvo la sal TFA del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-oxo-6-(3-(3-
pinidil)}fenil}-(2H)-pinmidina e 1socianato de ciclobutilo (preparado de
cloruro de ciclobutanocarbonilo usando el procedimiento de Metodo 6)
como un solido blancuzco en un rendimiento de 88% 'H NMR (MeOH-d,,
500 MHz) 6 8 99 (s, 1H), 869 (d, 1H,J =49 Hz), 863 (d, |H, /=8 2 Hz),
795 (m, 1H), 766 (d, \H,J=77Hz),762 (s, 1H), 752 (t, \H,J=77
Hz), 738 (d, 1H,J =7 7 Hz), 6 12 (s, |H), 4 09 (m, 1H), 2 18 (m, 2H), 2 06
(s, 3H), 1 82 (m, 2H), 1 63 (m, 2H), LC/MS (ES+) 388 (M+H")
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Ejemplo 131
Acado  5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-piridil)feml)-1-(2H)- \
pirimudinacarboxihico, 1-ciclopentil amida
Siguiendo el procedimiento de Metodo 4, se obtuvo la sal TFA del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-oxo0-6-(3-(3-
pindil)fenil)<(2H)-pinmidina e 1socianato de ciclopentilo como un sélhido
blancuzco en un rendimiento de 46% LC/MS (ES+) 402 (M+H")

Ejemplo 132

Acido S-c1ano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-piridil)fenil)-1-(2H)-
pinmidinacarboxilico, 1-ciclopropiimetil amida

Sigwiendo el procedimiento de Método 4, se obtuvo la sal TFA del
compuesto del titulo a partir de 5-ciano-3,6-dthidro-4-metil-2-0x0-6-(3-(3-
pindil)fenil}{2H)-pinmidina e 1socianato de ciclopropilmetilo (preparado
de acido ciclopropilacético usando el procedimiento de Metodo 6) como un
solido blancuzco en un rendimiento de 62% LC/MS (ES+) (M+H)

Ejemplo 133
5-Ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(2-piridil)feml)-(2H)-pirimidina
Siguiendo el procedimiento de Método S, se obtuvo 5-ciano-3,6-dihidro-4-
metil-2-ox0-6-(3-(2-pindil)femul)-(2H)-pinmidina a partir de 6-(3-
bromofenml)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-pirmudina y  2-
tnbutilstannilpiridina como un s6lido blancuzco en un rendimiento de 26%
'H NMR (MeOH-d,, 500 MHz) 8 71 (d, 1H, J = 50 Hz), 8 25 (m, 1H),
809(d, 1H,J =77Hz),793 (m, 2H), 767 (m, 1H), 763 (d, |H,J =82
Hz),757(d, I1H,J =7 7Hz), 5 29 (s, 1H), 2 13 (s, 3H) , LC/MS (ES+) 291
(M+H')

Acado  S-ciano-3,6-dihidro-4-metil-2-ox0-6-(3-(2-pinidil)fenl)-1-(2H)-
pinmdinacarboxilico, 1-etil amida

Sigutendo el procedumiento de Método 4, se obtuvo el compuesto del titulo
a partir de 5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(2-pindil)feml)~(2H)-
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pinmidina e 1socianato de etilo como un sélido 1ncoloro en un rendimiento
del 25% 'H NMR (MeOH-d,, 400 MHz) & 8 61 (m, 1H), 790 (m, 3H),
782(d, 1H,J =79 Hz), 751 (m, 1H), 7 38 (m, 2H), 6 25 (s, 1H), 3 25 (m,
2H), 2 15 (s, 3H), 1 11 (t, 3H, J = 7 0 Hz), LC/MS (ES+) 362 (M+H")

Ejemplo 134
5-Ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(2-t-butoxicarbonilpirrol) fenil)-
(2H)-pirnmidina
Sigutendo el procedimiento de Metodo 5, se obtuvo 5-ciano-3,6-dihidro-4-
metil-2-oxo0-6-(3-(2-t-butoxicarbonilpirrol)feni}(2H)-pinmidina a partir de
6-(3-bromofernul)-S-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-pirinudina y
écido 1-(t-butoxicarboml)pirrol-2-borico como un solido espumoso amarillo
claro en un rendimiento del 43% 'H NMR (DMSO-dg, 400 MHz) 5 9 52 (s,
1H), 784 (s, IH), 739 (t, IH,J=79 Hz), 734 (m, 1H), 728 (d, IH, J =
79 Hz), 723 (d, 1H, J =79 Hz), 7 19 (s, 1H), 6 28 (m, 1H), 6 21 (m, 1H),
509(s, 1H), 200 (s, 3H), | 28 (s, 9 H)

Acdo  5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(2-pirrol)fenil)-1-(2H)-
pirimidinacarboxilico, 1-et1l amda

Siguiendo el procedimiento de Metodo 4 y el tratamiento subsiguiente con
TFA en CH,Cl, durante 3 horas, se obtuvo el compuesto del titulo de 5-
ciano-3,6-dihidro4-metil-2-oxo0-6-(3-(2-t-butoxicarbonilpirrol)fenil)-(2H)-
pinmidina e 1socianato de etilo como un sdlido café claro en un rendimiento
del 21% 'H NMR (MeOH-d,, 400 MHz) & 749 (m, 2H), 732 (t, IH, J =
79 Hz), 706 (d, 1H, J =79 Hz), 6 80 (s, 1H), 6 43 (s, 1H), 6 14 (m, 2H),
325 (m, 2H), 2 14 (s, 3H), 1 12 (t, 3H, J = 70 Hz), LC/MS (ES+) 350
(M+H")

Ejemplo 135

6-(3-Bromo-4-fluorofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-

pirnmidina
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Sigwiendo el procedimiento de Método 1, se obtuvo 6-(3-bromo-4-
fluorofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-pirnmidina a partir d
3-bromo-4-fluorobenzaldehido, urea y acetoacetamida como un sélido \
amarillo claro en un rendimiento del 99% 'H NMR (DMSQ-dg, 400 MHz)
6962 (s, 1H), 786 (s, 1H), 762 (d, 1H,/J=66Hz), 744 (t, 1H,J =8 8
Hz), 7 38 (m, 1H), 5 18 (s, 1H), 2 03 (s, 3H)

5-Ciano-3,6-dihydro-6-(4-fluoroc-3-(3-pindil)fenil)-4-metil-2-oxo-(2H)-
pirnmidina

Siguendo el procedimiento de Método 5, se obtuvo 5-ciano-3,6-dihidro-6-
(4-fluoro-3-(3-pindil)feml)-4-metil-2-oxo-(2H)-pirimidina a partir de 6-(3-
bromo-4-fluorofenil)-5-ciano-3,6-diludro-4-metil-2-oxo-(2H)-pinmidina  y
dcido pindina-3-bornico, éster ciclico de 1,3-propanodiol como un sohido
cafe oscuro en un rendimiento del 44% 'H NMR (DMSO-ds, 400 MHZz) &6
9 58 (s, 1H), 8 74 (s, 1H), 8 62 (m, 1H), 7 97 (m, 1H), 7 86 (s, 1H), 7 53 (m,
2H), 7 42 (m, 1H), 7 40 (s, 1H), 5 23 (s, 1H), 2 02 (s, 3H)

Acido S5-c1ano-3,6-dihidro-6-(4-fluoro-3-(3-pindil)feml)-4-metil-2-oxo-
1-(2ZH)-pirnimudinacarboxihco, 1-etil amida

Sigumendo el procedimiento de Método 4, se obtuvo la sal TFA del
compuesto del titulo a partir de S5-ciano-3,6-dihidro-6-(4-fluoro-3-(3-
pindil)feml)-4-metil-2-oxo-(2H)-pinmidina e 1socianato de etilo como un
solido incoloro en un rendimiento del 52% 'H NMR (MeOH-d,, 400 MHz)
56 895(s, 1H),874(d, I1H,J =49 Hz), 8 58 (d, |H, J=7 7 Hz), 7 98 (m,
1H), 7 54 (m, 1H), 7 43 (m, 1H), 7 28 (m, 1H), 6 14 (s, [H), 2 06 (s, 3H),
102 (t, 3H, J=7 | Hz), LC/MS (ES+) 380 (M+H")

Ejemplo 136
Aado  S-ciano-3,6-dihidro-6-(4-fluoro-3-(3-piridil)fenil)-4-metil-2-oxo-
1-(2H)-pinmidinacarboxfhico, 1-(2,2,2-trfluorc)enl amida
Siguiendo el procedimiento de Metodo 4, se obtuvo la sal TFA del
compuesto del titulo a partir de S5-ciano-3,6-dihidro-6-(4-fluoro-3-(3-
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pindil)}fenl)-4-metil-2-oxo-(2H)-piimudina e 1socianato de 2,2,2-
trifluoroetilo como un sohido incoloro en un rendimiento del 31% 'H NMR
(MeOH-d,, 500 MHz)  'H NMR (MeOH-d,, 400 MHz) 55 9 48 (m, 1H),
8 99 (s, 1H), 8 80 (s, 1H), 8 57 (d, 1H, J = 8 2 Hz), 8 00 (m, IH), 7 63 (m,
1H), 7 53 (m, 1H), 7 38 (m, 1H), 6 26 (s, 1H), 397 (m, 2H),2 17 (d, 3H, J
=1 6 Hz), LC/MS (ES+) 434 (M+H")

Ejemplo 137

Acido  5-ciano-3,6-dihidro-6-(4-fluoro-3-(3-piridil)feml)-4-metl-2-oxo-
1-(2H)-pirnmdinacarboxilico, 1-ciclopropil amida

Siguiendo el procedimiento de Metodo 4, se obtuvo la sal TFA del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-6-(4-fluoro-3-(3-
pindil)fenil)-4-metil-2-oxo-(2H)-pirmmdina e 1socianato de ciclopropilo
como un sélido blancuzco en un rendimiento de 39%

LC/MS (ES+) 392 (M+H")

Ejemplo 138
6-(5-Bromo-2-fluorofenil)-5-c1ano-3,6-dihidro-4-metil-2-oxo-(2H)-
pirnmidina
Sigmiendo el procedimiento de Metodo 1, se obtuvo 6-(5-bromo-2-
fluorofenil)-5-ciano-3,6-dithidro-4-metil-2-oxo-(2H)-pinmidina a partir de
5-bromo-2-fluorobenzaldehido, urea y acetoacetamida como un solido
amanillo en un rendimsento del 72% 'H NMR (DMSO-d;, 400 MHz) § 9 66
(s, 1H), 7 81 (s, 1H), 7 61 (m, 1H), 7 54 (m, 1H), 727 (m, 1H), 536 (s,
1H),2 02 (d,3H,/=3 1 Hz)

5-Ciano-3,6-dihidro-6-(2-fluoro-5-(3-pindil)fenil)-4-metil-2-oxo-(2H)-
pinmidina

Siguiendo el procedimiento de Metodo 5, se obtuvo 5-ciano-3,6-dihidro-6-
(2-fluoro-5-(3-pindil)fen:{)-4-metil-2-oxo-(2H)-pinmidina a partir de 6-(5-
bromo-2-fluorofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-pinmidina  y

acido pindina-3-bérico, éster ciclico 1,3-propanodiol como un sélido
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blancuzco en un rendimiento de 59% 'H NMR (DMSO-dg, 400 MHz) & "_7
962 (s, IH), 886 (d, 1H,J = 1 8 Hz), 8 58 (m, 1H), 8 04 (m, 1H), 7 81 (s, \
1H), 7 77 (m, 1H), 7 69 (m, 1H), 7 S0 (m, 1H), 7 38 (m, 1H), 5 41 (s, IH),
201(d,3H,J =09 Hz)

Acido S-ciano-3,6-dibidro-6-(2-fluoro-5-(3-piridil)fenil)-4-metil-2-oxo-
1-(ZH)-pirimidinacarboxilico, 1-etil amda

Sigutendo el procedimiento de Metodo 4, se obtuvo la sal HCl del
compuesto del tftulo a partir de S5-ciano-3,6-dihidro-6-(2-fluoro-5-(3-
pindil)fem!)-4-metil-2-oxo-(2H)-pinmiding e 1socianato de etilo como un
sélido ligeramente amarillo en un rendimiento del 34% 'H NMR (MeOH-
d4, 500 MHZz) 6 920 (s, 1H), 891 (d, IlH,J=82Hz),886(d, 1IH,J =44
Hz), 8 19 (m, 1H), 7 84 (m, 2H), 7 40 (m, 1H), 6 29 (s, 1H), 3 20 (m, 2H),
2 12 (d, 3H, J = 2 2 Hz), 1 09 (m, 3H), LC/MS (ES+) 380 (M+H")

Ejemplo 139

Acido 5-ciano-3,6-dihidro-6-(2-fluoro-5-(3-pindil)fenil)-4-metil-2-0xo-
1-(2H)-pinmidinacarboxilico, 1-ciclopropil amida

Siguiendo el procedimiento de Método 4, se obtuvo la sal HCI del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-6-(2-fluoro-5-(3-
pindil)fenil)-4-metil-2-oxo-(2H)-pinmidina e 1socianato de ciclopropilo
como un sélido amanilo claro en un rendimiento del 32% 'H NMR
(MeOH-d,, 500 MHz) 86 9 19 (s, 1H), 891 (d, 1H, J = 8 2 Hz), 8 85 (d,
iH, J=55 Hz), 817 (m, 1H), 7 84 (m, 2H), 7 40 (m, 1H), 6 28 (s, 1H),
258 (m, 1H), 211 (s, 3H), 069 (m, 2H), 051 (m, 1H), 042 (m, 1H),
LC/MS (ES+) 392 (M+H")

Ejemplo 140
5-Ciano-3,6-dihidro-4-metil-6-(3-(4-metil-3-prridil)fenil)-2-oxo-(2H)-

pirimidina
Metodo 7
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Una mezcla de 6-(3-bromofenil)-S-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-
pinmidina (146 g, 5 mmol), bis(pmacolato)diboro (140 g, 55 mmol),
acetato de potasio (147 g, 16 5 mmol) y DMF (5 mL) se lavo con gas
nitrégeno varas veces antes de introducir [1,I'-bis
(difemlfosfino)ferroceno]dicloropaladio (S0 mg) La mezcla de reaccion se
calento a 95 °C bajo mtrégeno durante 18 horas, se enfrio a temperatura
ambiente y se filtré a traves de celita. El filtrado se diluyo con EtOAc, se
lavo con agua y con salmuera, se seco (Na;SO,) y se concentro para
producir un aceite viscoso oscuro Este matenal se disolvio nuevamente en
DMF (5 mL) y se hizo reaccionar bajo nitrégeno con 5-bromo-2-
metilpindina (0 66 2 38 mmol), [1,1-
bis(difeniifosfino)ferroceno]dicloropaladio (50 mg) y carbonato de potasio
(207 g, 15 mmol) a 95 °C durante 18 horas La mezcla de reaccion se
enfrio a temperatura ambiente, se diluyo con MeOH y se agito con Resina
AG 50W-X2 durante 5 minutos La resina se recogid por filtracién de
vacio, se lavé con MeOH y luego se eluyo con 2 M NH; in MeOH Esta
solucion NH;-MeOH se concentrdé en vacuo para producir 5-ciano-3,6-
dihidro4-metil-6-(3-(4-metl-3-pindil)fenil)-2-oxo-(2H)-pinmidina  como
un solido cafe (069 g, 45%) 'H NMR (DMSO-d;, 400 MHz) & 9 55 (s,
1H), 872 (s, IH), 792 (d, |1H, /=62 Hz), 785 (s, 1H), 764 (d, 1H, J =
75 Hz), 757 (s, 1H), 751 (t, 1H, J =7 5 Hz), 7 33 (m, 2H), 5 18 (s, JH),
2 49 (s, 3H), 2 01 (s, 3H)

Acido 5-ciano-3,6-dihidro-4-metil-6-(3-(4-metil-3-piridil)fenl)-2-oxo-1-
(ZH)-pirnnmidinacarboxilico, 1-etil amuda

Siguiendo el procedimiento de Método 4, se obtuvo la sal HCl del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-6-(3-(4-metil-3-
pindil)feml)-2-oxo-(2H)-pinmidina e 1socianato de etilo como un solido
hgeramente amanllo en un rendimiento del 33% 'H NMR (MeOH-d,, 500
MHz) 5 899 (d, 1H, J =22 Hz), 8 75 (m, LH), 801 (d, 1H, J = 8 2 Hz),
776(d, 1H,J =77Hz),773 (s, 1H),762(t,1H,J =7 7 Hz), 749 (d, 1H,
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J=177Hz), 623 (s, 1H), 325 (m, 2H), 284 (s, 3H), 2 15 (s, 3H), 1 12 (N

3H, J=7 1 Hz), LC/MS (ES+) 376 (M+H")

Ejemplo 141

Acido S-crano-3,6-dihidro-4-metil-6-(3-(4-metil-3-piridil)femi)-2-oxo-1-
(ZH)-pirnmdinacarboxilico, 1-ciclopropil amida

Sigwendo el procedimiento de Metodo 4, se obtuvo la sal TFA del
compuesto del tftulo a partir de 5-ciano-3,6-dihidro-4-met11-6-(3-(4-metil-3-
pindil)feml)-2-oxo-(2H)-pinmidina e 1socianato de ciclopropilo como un
sélido incoloro en un rendimiento del 17% 'H NMR (MeOH-d,, 400 MHz)
53 8 95 (s, 1H), 866 (d, 1H,/=83 Hz),793(d, 1H, /=83 Hz), 775 (d,
1H,J=79Hz),772(s,1H), 761 (t, |1H,J =79 Hz),747(d, IH,J=79
Hz), 6 23 (s, 1H), 2 81 (s, 3H), 263 (m, 1H), 2 15 (s, 3H), 0 71 (m, 2H),
0 51 (m, 1H), 0 46 (m, 1H), LC/MS (ES+) 388 (M+H")

Ejemplo 142
6-(3-Carbometoxifenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-

pirimidina

Mcétodo 8

Una mezcla de 3-carbometoxibenzadehido (415 g, 253 mmol),
acetoacetamida (2 56 g, 25 3 mmol), urea (2 28 g, 38 0 mmol), etearato de
trifluoruro de boro (0 25 mL), cloruro de cobre (0 25 g, 2 5 mmol), acido
acético (0 1 mL) y THF (50 mL) se calento a 65 °C durante 18 horas y se
enfno a temperatura ambiente Los precipitados resultantes se recogieron
por filtracién de vacio, se lavaron con THF y se secaron por aire para
producir 7 48 g de un sélido blencuzco A una mezcla de este solido y
pindina (100 mL) a 0 °C se agregé anhidrido tnfluroacético (106 mL, 7 5
mmol) lentamente a través de una jeringa La solucién café resultante se
agito durante 2 5 horas y se vertio en agua para resultar en precipitacion
Los precipitados se recogieron por filtracion de vacio, se lavaron con agua y

con CH,Cl,, y se secaron por aire para producir 6-(3-carbometoxifenil)-5-
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c1ano-3,6-dihidro-4-metil-2-0xo0-(2H)-pinmidina como un solido marrén
claro (4 57 g, 67%) 'H NMR (DMSO-dg, 400 MHz) 85 9 62 (s, 1H), 7 94
(m, 2H), 7 90 (s, 1H), 7 58 (m, 2H), 5 24 (s, 1H), 3 87 (s, 3H), 2 02 (s, 3H)

Acido 6-(3-carbometoxifenil)-S-ciano-3,6-dihidro-4-metil-2-ox0-1-(2H) -
pirtmdinacarboxilico, 1-etil amida

Sigmendo el procedimiento de Método 4, se obtuvo acido 6-(3-
carbometoxifenil)-5-ciano-3,6-dithidro-4-metil-2-oxo-1-(2H)-
pmmdinacarboxflico, 1-etil amida a partir de 6-(3-carbometoxifenil)-5-
ciano-3,6-dihidro-4-metil-2-oxo0-(2H)-pinmidina ¢ i1socianato de etilo como
un solido ncoloro en un rendimiento del 52% 'H NMR (MeOH-d,, 400
MHz) 85 8 94 (s, 1H), 7 89 (m, 2H), 748 (d, 1H, /=79 Hz), 740 (t, I1H, J
=79 Hz), 6 15 (s, 1H), 3 83 (s, 3H), 3 17 (m, 2H), 2 07 (s, 3H), 1 05 (t, 3H,
J =7 0 Hz), LC/MS (ES+) 343 (M+H"), 365 (M+Na")

Acido 6-(3-carboxifenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-1-(2H)-

pinmidinacarboxflico, 1-etil amida

Metodo 9

A una mezcla de 6-(3-carbometoxifenil)-5-ciano-3,6-dihidro4-metil-2-oxo-
1-(2H)-pinmidinacarboxilico, 1-etil amida (034 g, 1 0 mmol), MeOH (9
mL) y agua (3 mL) a 0 °C se agrego hidroxido de litio (0 84g, 20 0 mmol)
La mezcla de reaccién se agito durante 1 hora, se acidificoapH 2 con I N
HCI y se extrajo con EtOAc El extracto se seco (MgSQ,) y se concentro
in vacuo para producir acido 6-(3-carboxifenil)-5-ciano-3,6-dihidro-4-metil-
2-oxo-1-(2H)-pinmidinacarboxflico, 1-etil amida como un solido incoloro
(030 g, 92%) "H NMR (MeOH-d,, 400 MHz) 5 8 98 (s, 1H), 7 89 (m, 2H),
746 (d, 1H,J =75Hz), 742 (t, 1H,J =75 Hz), 6 12 (s, I1H), 3 16 (m,
2H), 2 06 (s, 3H), 1 03 (t, 3H, J =7 0 Hz)

Acido 5-c1ano-3,6-dihidro-4-metil-6-(3-(4-metil-5-0xa-2,3-d1azol) feml)-

2-ox0-1-(2H)-pririmidinacarboxilico, 1-etil amida
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Método 10

Una mezcla de dcido 6-(3-carboxifenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-
1-(2H)-pinmidinacarboxilico, 1-etil amida (003 g, 0 1 mmol), reactivo
BOP (007 g, 015 mmol), dusopropiletitammna (0 03 mL, 0 15 mmol),
hidrazina (5 mL, 0 15 mmol) y THF (1 mL) se agité durante 1 hora y se
concentro 1n vacuo El residuo se calento con ortoacetato de tnetilo (1 mL)
a 80 °C durante 18 horas para producir una solucién roja clara Esta
solucion se concentro in vacuo, la purificacion del residuo se llevé a cabo
usando HPLC preparativa Fracciones apropiadas se combinaron y se
concentraron in vacuo para producir el compuesto del titulo como un sohido
blancuzco (0 02 g, 55%) 'H NMR (DMSO-ds, 500 MHz) 5 10 54 (s, 1H),
880(t,1H,J=55Hz),793(d, 1H, 7=79Hz),784 (s, 1H), 764 (t, IH,J
=79 Hz), 750 (d, 1H,J =79 Hz), 6 18 (s, 1H), 316 (m, 2H), 2 09 (s,
3H), 1 03 (t, 3H, J = 7 | Hz), LC/MS (ES+) 367 (M+H"), 399 (M+Na")

Ejemplo 143

Acado 5-ciano-3,6-dihidro-4-metil-6-(3-(5-oxa-4-trifluorometil-2,3-
diazol)fenil)-2-oxo-1-(ZH)-pirnmidinacarboxilico, 1-etil amda

Sigwiendo el procedimiento de Método 10, se obtuvo el compuesto del
titulo a partir de 6-(3-carboxifeml)-5-ciano-3,6-dihidro-4-metil-2-oxo-1-
(2H)-pinmidinacarboxilico, 1-etil amida, hidracina y acido trifluoroacético
como un sdlido incoloro en un rendimiento del 42% 'H NMR (DMSO-dg,
500 MHz) 5 1054 (s, 1H),879(t, IH,J =55Hz),784 (d, IH,J =77
Hz),775(s, 1H), 757(t, 1H,J =77Hz),751(d, 1H,J=77Hz),6 13 (s,
1H), 3 16 (m, 2H), 2 09 (s, 3H), 1 03 (t, 3H, J = 7 | Hz), "F NMR (DMSO-
ds, 500 MHz) 85-73 35

Ejemplo 144
6-(2-Bromofenil)-5-c1ano-3,6-dihidro-4-metil-2-ox0-(ZH)-pirnmidina
Siguiendo el procedimiento de Metodo 1, se obtuvo 6-(2-bromofenil)-5-
ciano-3,6-dihidro-4-metil-2-oxo-(2H)-pirimidina a parir de 2-
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bromobenzaldehido, acetoactamida y urea como un solido amarillo claro en
un rendimiento del 85% 'H NMR (DMSO-ds, 400 MHz) & 9 64 (s, 1H), r\
781 (s, 1H), 763 (d, 1H, J = 79 Hz), 7 44 (m, 2H), 7 29 (m, 1H), 5 51 (5, ~_
1H), 2 01 (s, 3H) ‘

6-(2-(4-Clorofenil)fenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-
pinmidina

Siguiendo el procedimiento de Metodo S, se obtuvo 6-(2-(4-
chlorofenil)fenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-pirimidina a
partir de 6-(2-bromofenil)-5-ciano-3,6-dihidro-4-metil-2-oxo0-(2H)-
pinmidina y acido 4-clorofenilbérico como un solido incoloro en un
rendimiento del 53%

Acdo 6-(2-(4-clorofenil)fenil)-5-c1ano-3,6-dihidro-4-metil-2-oxo-1-(2H)-

pirmmidinacarboxilico, 1-etil amuda

Siguiendo el procedimiento de Método 4, se obtuvo el compuesto del titulo
de 6-(2-(4-chloroferul)fenil)-5-c1ano-3,6-dihidro-4-metil-2-oxo-(2H)-
pirimidina e 1socianato de etilo como un sélido incoloro en un rendimiento
del 47% 'H NMR (MeOH-d,, 400 MHzZ) 7 47 (m, 2H), 7 35 (m, 5H), 7 12
(d, 1H,J =6 6 Hz), 6 17 (s, 1H), 3 16 (m, 2H), 1 95 (s, 3H), 1 05 (m, 3H, J
= 7 0 Hz), LC/MS (ES+) 395 (M+H")

Ejemplo 145
5-Ciano-3,6-dihidro-4-metil-2-0x0-6-(2-(3-pinidil)feml)-(2H)-pirimidina
Siguiendo el procedimiento de Metodo 5, se obtuvo 5-ciano-3,6-dihidro-4-
metil-2-0x0-6-(2-(3-pindil}fenil}-(2H)-ptrimidina a partir de 6-(2-
bromofem!)-5-ciano-3,6-dihidro-4-metil-2-oxo-(2H)-pirrmidina y acido
piridina-3-borico, ester cfchico de 1,3-propanodiol como un aceite viscoso
incoloro en un rendimiento del 29% 'H NMR (MeOH-d,, 400 MHz) 5 8 44
(m, 2H), 7 74 (m, 1H), 7 45 (m, 4H), 7 14 (d, 1H, J =7 5 Hz), § 12 (s, 1H),
188(d,3H,J =13 Hz)

105



LD0300 PCT lbo

Acdo  5-c1ano-3,6-dihidro-4-metil-2-0x0-6-(2-(3-pindil)feml)-1-(2H)

pirimidinacarboxilico, 1-eil amida

Siguiendo el procedimiento de Metodo 4, se obtuvo la sal TFA del
compuesto del titulo a partir de 5-ciano-3,6-dihidro-4-metil-2-0x0-6-(2(3-
pindil)feml)-(2H)-pinmidina e 1socianato de etilo como un solido amarnllo
claro en un rendimiento del 53% LC/MS (ES+) 362 (M+H")
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Reivindicaciones

Lo que se reivindica es

1 Compuesto de formula 1A

sus enantiomeros, diastereomeros, sales de aceptacibn farmaceutica,
profarmacos y solvatos de los mismos, en donde

R, se selecciona del grupo conformado por hidrogeno, alquilo y
cicloalquilo,

Y, Yz, Y3, Yoy Ys se seleccionan independientemente del grupo
conformado por H, halogeno, alquilo mfenor, O alquilo, O anlo, NH
alquilo, NH anlo, N alqulalquilo, N alquilarilo, N anlarilo con la condicion
que por lo menos unode Y|, Y3, Y3, Y4y Y es anlo o heteroarilo,

R; se selecciona del grupo conformado poralquilo, arilalquilo,
cicloalquilalquilo, heteroarilalquilo, heterocicloalquilalquilo, CN, CORs,
CO;R;, y CONR;Rg,

Rs y Rs, se seleccionan independientemente del grupo conformado
por H, alquilo, haloalquilo, cicloalqulo, amnoalquilo, arlalquilo,
cicloalquilalquilo, heteroarilalquilo y heterocicloalquilalquilo,

Z se selecciona del grupo conformado por O, S y NR,,

Ry se selecciona del grupo conformado por H, CN, sulfonamido, OR;,
alquilo, cicloalquilo, anlo, arlalquilo, heterociclilo, heteroarilo y
heteroarilalquilo, y

R, se selecciona del grupo conformado por H, alquilo, anlalquilo,

cicloalquilalquilo, heterocicloalquilalquilo y heteroanlalquilo
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"N

2 El compuesto de rervindicacion] en donde Y es artlo o heteroanlo %

3 El compuesto de reivindicacién 2 en donde Y, es un fenilo, pindilo,

thiazolilo, pirrolilo, o diazolilo opcionalmente sustituido

4 El compuesto de reivindicacion 3 en donde dicho sustituyente es
halo, alquilo, o haloalquilo

5 El compuesto de reivindicacién 4 en donde dicho sustituyente es Br,
Cl, F, metilo, etilo, o CF;

6 El compuesto de reivindicacion 1 en donde R4 es alquilo, arilalquilo,
CO;R; 6 CONR;R;

7 El compuesto de reivindicacién 1 en donde R, es alquilo, R, se
selecciona del grupo conformado por alquilo, anlalquilo, CO;R;, y
CONRsRs, Rs y R¢ se seleccionan independientemente del grupo
conformado por H, alquilo, haloalquilo, cicloalquilo, y arilalquilo, Z se
selecciona de! grupo conformado por O, S, y NRg, Rg se selecciona del

grupo conformado por Hy CN
8 El compuesto de reivindicacion 1 en donde Ry es CO;R;, y Z es O
9 El compuesto de reivindicacion | en donde Ry es CONRsRgy Z es O

10 El compuesto de reivindicacién |1 en donde R; se selecciona del

grupo conformado por alquilo y anlalquilo, y Z es O

11  El compuesto de rervindicacion 1 en donde R, es CHj, R, es COaR,,
Rsesalquilo,yZes O
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12 Un compuesto seleccionado del grupo conformado por /\V)
acido 6-(3-bifeml)-5-c1ano-3,6-dthidro-4-metil-2-oxo-1 -(ZH}w

pinmidinacarboxilico, 1-etil ester;

acido 5-c1ano-3,6-dihidro4-meti1l-2-0x0-6-(3-(2-tienil)fenit)-1-(2H)-
pinmidinacarboxilico, 1-etil ester,

acido 6-(3-bifenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-1-(2H)-
pinmidinacarboxilico, 1-etil amida,

acido  6-(3-(4-clorfenil)fenil)-5-ciano-3,6-dihidro-4-metil-2-oxo-1-(2H)-
pinmidinacarboxilico, 1-etil amda,

acido 5-ciano-3,6-dihidro-4-metil-2-oxo0-6-(3-(2-tienil)fenil)-1-(2H)-
pinnmidinacarboxilico, 1-etil amuida,

dcido 5-c1ano-3,6-dihidro-4-metil-2-oxo0-6-(3-(3-tienil}fenil)-1-(2H)-
pinmidinacarboxflico, 1-etil amida,

acido 5-ciano-3,6-dihidro-4-metil-2-oxo-6-(3-(4-pindil)fenil)-1-(2H)-
pinmidinacarboxflico, 1-etil amida,

dcido 5-c1ano-3,6-dihidro-4-metil-2-0x0-6-(3-(4-pindil)fenil)-1-(ZH)-
pinmudinacarboxilico, 1-(2,2,2-tnfluoro)et1l amida,

acido S-ctano-3,6-dthidro-4-metil-2-0x0-6-(3-(4-pindil)fenil)-1-(2H)-
pinmidinacarboxilico, 1-1sopropil amida,
acido 5-c1ano-3,6-dihidro-4-metil-2-0x0-6-(3-(4-pindil)fenil)-1-(2H)-

pirimidinacarboxilico, 1-ciclopropil amida,

acido 5-c1ano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-pindil)feml)-1-(2H)-
pirnnmidinacarboxilico, 1-etil amida,

dcido S-c1ano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-pindil)femi)-1-(2H)-
pinimidinacarboxilico, 1-(2,2,2-trifluoro)etil amida,

acido 5-ciano-3,6-dihidro-4-metil-2-ox0-6-(3-(3-pindil)fenil)- 1 -(2H)-
pinmidinacarboxflico, 1-1soprop1l amida,

acido 5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(3-pindil)feml)-1-(2H)-
pinmidinacarboxflico, 1-ciclopropil amida,

acido 5-c1ano-3,6-dihidro4-metil-2-0x0-6-(3-(3-pindil)fenit)-1-(2H)-

pinmidinacarboxilico, 1-ciclobutil amida,
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acido 5-c1ano-3,6-d1hidro-4-metil-2-oxo0-6-(3-(3-pindul)fenii)-1-(2
pinmidinacarboxilico, 1-ciclopentil amida, H)\Q
acido 5-c1ano-3,6—dlh1dro-4—met1l-2-oxo-6-(3-(3-p1r1d11)feml)—1-(21-[)—\
pirnmidinacarboxilico, 1-ciclopropilmetil amida,

acido 5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(2-piridil)fenil)-1-(2H)-
pirimidinacarboxflico, 1-etil amuda,

dcido 5-ciano-3,6-dihidro-4-metil-2-0x0-6-(3-(2-pirrol)fenil)-1-(2H)-
pinmidinacarboxilico, I-etil amida,

dctdo  5-ciano-3,6-dihidro-6-(4-fluoro-3-(3-pinidil)fenil)-4-metil-2-oxo-1-
(2H)-pinmudinacarboxilico, 1-etil amida,

acido  5-ciano-3,6-dihidro-6-(4-fluoro-3-(3-pindil)fenil)-4-metil-2-oxo-1-
(2H)-pinmidinacarboxilico, 1-(2,2,2-tnfluoro)etil amida,

acido  5-ciano-3,6-dihidro-6-(4-fluoro-3-(3-pindil)fenil)-4-metil-2-oxo-1-
(2H)-pinmidinacarboxilico, 1-ciclopropil amida,

acido  5-ciano-3,6-dihidro-6-(2-fluoro-5-(3-pindil)fenil)-4-metil-2-oxo-1-
(2H)-pinmidinacarboxilico, 1-etil amida,

dcido  5-ciano-3,6-dthidro-6-(2-fluoro-5-(3-pindil)feml)-4-metil-2-oxo-1-
(2H)-pinmidinacarbox(lico, 1-ciclopropil amida,

acido  5-ciano-3,6-dihidro-4-met1l-6-(3-(4-metil-3-pindil) ferul)-2-oxo-1-
(2ZH)-pinmdinacarboxilico, 1-etil amida,

actdo  5-ciano-3,6-dihidro-4-metil-6-(3-(4-metil-3-piridil)fenil)-2-oxo-1-
(2H)-pinmidinacarboxilico, 1-ciclopropil amida,

dcido  5-ciano-3,6-dihidro-4-metil-6-(3-(4-met1l-5-oxa-2,3-diazol)fenil)-2-
oxo-1-(2H)-pirimidinacarboxilico, 1-etil amida,

écido 5-ciano-3,6-dihidro-4-met1l-6-(3-(5-oxa-4-trifluorometil-2,3-
diazole)fenil)-2-oxo-1-(2H)-pinmidinacarboxilico, 1-etil amida,

dcido 6-(2-(4-Clorofenil)fenil)-5-ciano-3,6-dihidro-4-metil-2-oxo- 1-(2H)-
pinnmidinacarboxilico, 1-et1il amida, y

acido 5-ci1ano-3,6-d1hidro4-metil-2-0x0-6-(2-(3-piridif)femil)-1-(2H)-

pinmidinacarboxilico, 1-etil amida
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13  Un método para tratar una enfermedad proliferativa a traves de la\ )
induccion de detencion mitotica que comprende administrar a una espGCI\M

mamifera una cantidad efectiva de un compuesto de reivindicacién |

14  El método de acuerdo con reivindicacion 13 que comprende ademas
administrar al paciente por lo menos otro agente anti-cdncer en

combinacion con dicho compuesto

15 El metodo de acuerdo con reivindicacion 14 en donde dicho agente
anticancer es cisplatino, doxorubicina, inhibidores de topoisomerasa II,
etoposido, inhibidores de topoisomerasa 1, CPT-11, topotecano, paclitaxel,
docetaxel, epotilons, tamoxifen, inhubidores de tumidilato sintasa, y anti-
metabolitos

16 El método de acuerdo con retvindicacién 11 en donde la enfermedad

proliferativa es cancer

17 Un metodo para tratar una enfermedad asociada con la proteina
motora EgS que comprende administrar a una especie mamifera necesitada

de dicho tratamiento una cantidad efectva de un compuesto de

reivindicacién 1
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La presente invencion provee compuestos de férmula I

y sus sales de aceptacién farmacéutica Los compuestos de férmula 1
inducen detencién matotica y, por lo tanto, los hacen utiles como agentes
anti-cdncer Los compuestos de férmula I son tambien utiles para el
tratamiento de otras enfermedades que pueden tratarse induciendo

detencién mitdtica
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postarior a todas les oficinas selaccionadas.

3. Asociicitud de una oficine selsccionada la Oficina Intemacional preparani une treduccién del mforme (pero na de los anexas) al ingids

y la remitin a esta oficing

4. RECORDATORIO

Pars ingressr an Is fsss nacional ef solickants, dantro de los 30 meses & partir de la fecha de prioriciad (o en aigunas oficings mcluso
despuds), tlene que redlizar anie cada oficina ssleccionada ciertos acios (entrega de traducciones y desembolaso de honorarics
nacionales) (Articulo 39 (1)) (wéase tembién la Informacion remitida por la Oficina Intemaciongl en el Formutario PCTABRA01)

Sl sa tiana que envier a una oficina seieccionada una traduccién de ka soliciiud internacional, entonces esta traduccidn tisne gue
Inciuir traduccionas da todos los anexos el informe de examan preliminar imermacional  Es obligaciin del solicitants slaborar dichas
traducciones y hacarias liegar diractaments a lns oficinas salaccionadas respeciivas.

Mayores detalies on cuanto a loa plaros normatvos y los equisitos de ias oficinas ssisccionadss se desprenden dal Volumen il de la

gula PCT para solxatantes

Nombre y direccidn postal de la Oficina Encargada del
Examen Preliminar Internacional (IPEA/US)
Comislonado de Patenias Y Marces

Box PCT
Washington, D C 20231

Fex No (703) 305 - 3230

Empleado Autorzado

Teléfono No 703-308-1235

Formulano PCTAPEA/418 (Julio 1962)




TRATADO SOBRE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

PCT

INF RME DE EXAMEN PRELIMINAR INTERNACIONAL

(Articulo 368 y Regla 70 PCT) \
No de Expedients del
Sgllcltaanh o Apoderado PROCEDIMIENTO  Véase comunicacidn sobre el envio del Informe de examen
POSTERIOR preliminar intemacional (Formulario PCT/IPEA/418)
LDO0300
No Solicitud Internacional Fecha intemacional de Presentacin Facha de Priorided (dia/mea/alio)
(dia/mes/aiio)
PCT/US02/09484 26 de Marzo de 2002 (26 03 2002) 20 de Marzo de 2001 (20 03 2001)

318

Clasificacon intemacional de Patents (IPC) o Claslficacon Nacional @ IPC
IPC(7) CO7D 239/42 400/04 401/04 403/12 AB1K 31/505 31/508 AB1P 8/14 y US Cl 514/274 544/315

Sohctante
BRISTOL-MYERS SQUIBB COMPANY

envia al solicitante segin Articulo 36.

Estos anexos comprenden en totalde __ 0 hofsn.

1 Estn Informe de examen preliminer Intemacional fue elsborado por ls Oficina Encargada del Examen Prelimmar Intamacional y se

2 Ente INFORME comprende untotalde 3 hojes Inclusive esta portada

Adernds se adjurtan ANEXOS al informe en esis caso se trata da hojas con descripciones relvindicacionss y/o dibujos
que sa modificaron y que sirven de base a este informe y/o hojas con cormeccionss afectusdas por esia oficina (véass
Ragia 70 18 y Saccién 807 de las nstrucciones administrativas al PCT)

1 Bass del Informe

|| Priorided
m
v Uniformidad deficlents de la invencidn

v

Vi Clertos documentos enumesnados

il Clerias defiaancias del registro intemacional

Vil

OO0 X000 X

3 Este informe contiane datos con respecio a los sigulentes punios.

Sin slaboracién de un dictamen sobre novedad, actividad inventiva y poaibiiidad de splicacién Industrial

Deciaracién |usiificada segin Articulo 35(2) con reapecio a Ia novedad la activiad inventiva y la posibiidad de
aplicacién industrial documsnios y axplicacionss que sustentan asia daciaracion

Clarias obsarvaciones relacionadas con la soliciiud Intemacional

[Fecha de presentacién de la pebcidn
20 de Octubre de 2002 (28 10 2002)

Fecha de la preparacion de este miorme
13 de Diciembre de 2002 (13 12 2002)

Box PCT
Washngion D C 20231
Fax No (703) 305 - 3230

Nombre y direccion postal de la Oficina Encargada | Empleado Autonzado
del Examen Preliminar intemacional (IPEA/US)
ey 0 do Patertes Y Marcas Mukund Shah

Teléfono No 703-308-1236

Formulano PCT/IPEA/409 (portada) (Julio 1698)
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INFORME DE EXAMEN PRELIMINAR Solicitud Intemacional No
_ INTERNACIONAL PCT/USD2/08494
| Base del Informe
1 Con respecto a los elomentos de la solictud intemacional *
[X] la solicitud ntemacional tal como se radicd originaimente \
[X] la descnpcion N
péginas 1-02 como se radicaron originalmente
paginas NINGUNA |, radicadas con la pebcion
paginas NINGUNA , radicadas con la carta de
B¢ las rewindicaciones

Paginas 9397 , como se radicaron originaimente
paginas, NINGUNA . como se modificaron (unto con cusiquier deciaracién) bajo articulo 19

pagnas NINGUNA , radicadas con la peticidn
paginas_______  NINGUNA , radicadas con la carta de

(X] los dibujos
paginas NINGLINA como sa radicaron onginalmenta

paginas NINGUNA radicadas con la peticién

péginas NINGUNA radicadas con la carta de
[] e parte del listado de secuencias de la descnpcidn

pagnas ________ NINGUNA __ como sa radicaron onginaiments
paginas NINGUNA radicadas con la peticion
pagings NINGUNA __, radicadas con la carta de

2 Enlo concements al idioma todos los elementos indicados méas amba estuvieron a disposicidn de
la oficna o le fueron enviados en el idioma en el cual se radicod la solicitud intemacional salvo
indicacién sn contrario consignada bajo este punto
Estos elomentos estuvieron a disposicidn de la oficina o le fueron enviados en al idioma siguente
—_— que es

[J el dioma de una traduccidn enviada para efectos de la bisqueda internacional (segun la regla
231 (b))

[ el dioma de publicacién de Ia soliciiud intemacional (segon la regia 48 3 (b))

[J el idioma de la traduccidn enviada para efectos del examen preliminar intemacional (segdn la
regia 55 2 y/o 55 3)

3 En b que conciemne a la secuencia de nucledtidos y/o aminoécidos divulgados en la solicrtud
intemacional (en caso dado) el examen preliminar internacional se llevd a cabo sobre la base del
hatado de secuancias

contenudo en |a solicitud internacional por escrto

radicado con la solicitud intemacional en formato de lectura por computador

remihdo postenormente a la oficina  por escrito

remibdo postenormente a la oficina en formato de lectura por computador

8@ ha prestado la declaracion segun la cual el istado de secuencias por escrito y summistrado
postenormente no va mas alla de la divulgacion hecha en la solicrtud tal como se radicd

se ha prestado ia declaracién segun la cual las informaciones registradas en formato de lectura
por computador son idénticas a las de los Istados de secuencias presentados por escrito

X 0 O00a00O

Las modificaciones han acameado la anulacién

X  deladescnpcion paginas __ NINGUNA
X  de ias remndicacionas Noa _ NINGUNA

B  delsdibuios hojasfMg-_ NINGUNA

5§ [] El presente informe se prepard sin tener en cuenta (algunas de) las modificaciones que se
conskieraron que van més alia de la exposicidn de la invencion tal como se radicod segin se
indica a continuacién en el Cuadro Suplementano (regla 70 2 (c)) **

Hojas intercaminables, gque se preseniaron a la Oficina de Redicacitn con base en una soficiiud segin Articido 14
88 conarxderan en e/ marco de esie informe como ‘presentedas imciaimente y no se o adjunian porgue no contienen
ningtn bpo de modificacionses (Reglas 70.18 y 70.17)

Toda hafa intercambiable que mciuya modificaciones de esta Indole debe indicarse en ef purio 1 y anexarae al
prasonie informe

Formulano PCT/IPEA/409 (cuadro I} (Julio 1888)
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Sohcitud Intemacional No

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL
. PCTIUS02/00484
V  Declaracién motivada bajo Regla 88 2(a)(li) en cuanto a la novedad Ia actividad Inventiva y

posibliided de aplicacién industrial, citss y explicaclonse que sustentan esta declaracién e

1 DECLARACION

Novedad (N) Remindicaciones _1 17 sl
Rewindicaciones _NINGUNA NO
Actvidad Inventva (IS) Reivindicaciones _1 17 sl
Relvindicaciones _NINGLUNA NO
Posibilidad de Aplicacion  Relvindicaciones _1 17 sf
Industnai (IA)
Relvindicaciones _NINGUNA NO

2 CITAS Y EXPLICACIONES

Rewvindicaciones 1 17 satisfacen los cnterios expuestos en el Articulo 33(2)-(4) PCT porque el arte previo
no ensefia o medianamente sugiere compuesios de 5-Ciano-4-fenil-3 8-dihidro-pinmidina sustituida La
referencia mas proxima Kappe y colaboradores (J Het Chem ) divuiga un intermedic compuesto #24
Dicho intermedio difiere del compuesio remvindicado por no tener un sustituyente en el anilio N que sea
equivalente al R, reivindicado Sin una referencia puents no existe motivaciéon para una persona experta
en el arte de modificar el compuesto de Kappe y colaboradores Por lo tanto la presente invencion posee
tanto novedad como actividad inventiva

Todas las relvindicaciones satsfacen los crierios de posibiidad de aplicacion industrial porque los
compuestos revindicados pueden prepararse por industrias farmacéubcas y usarse para ftratar
enfermedades prolferativas

Formulano PCTAPEA/408 (cuadro V) (Julo 1688)
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PCT REQUEST
Original (for SUBMISSION) printad on 22.03.2002 01:28:34 PM
T [For recelving Office use only
01 imtemationsl Application No.
&2 | Intemetional Fling Date
3 [Namm md PCT
International Application™
) Form PCT/ROA01 PGT Request
04-1 |Prepared using PCT-EASY Version 2 92
{updated 01 01 2002)
T8 |Pediion B
The undersigned that the
prasent be
wahm
T8 [Rucelving Office specified By the |United States Patent and Trademark
officea (USPTO) (RO/US)
07 |Appilcants or agents fils nference |T.D0300
1 of Inverdion CYIANO-SUBSTITUTED DIHEYDROPYRIMIDINE
COMPOUNDS ANKD THEIR USE TO TREAT
DISEASES
T |Applicant
Ik [ This person applicant only
-2 Appiicant for all designated States sxcept US
i-4 Name BRISTOL-MYERS SQUIBB COMPANY
5 | Ackiress. P O BOX 4000
RT 206 & PROVINCE LIME ROAD
PRINCETON, NJ 08543-4000
United States of Ansrica
8 | State of nutionality us
7 Stats of residence UB
8 | Telephons No. 609-2525781
no Facslmiie No. 609-252-4526
11 a&.:’h reghsimtion No. with the 34,620
B |Appilcant andior Bnventor
U1 1 | This parson ls. applicant and inventor
k12 | Applicent for US only
lI-1-4 | Name (LAST Firs) LOMBARDO, Louis, J
18 | Address. 49 West Street
Belle Mead, NJ 08502
United States of America
l-1-8 | State of nationaity us
17 |Sate of residiance Us




PCT REQUEST

2/5

Dupficats of original printed on 30 03 2002 01 28 34 PM

ma

Applicant end/or inventor

lli-2-1 | This person is. applicant and inventor
22 |Applicant for US only
li-24 |Name (LAST Fimt) WU, Laurence, I
25 |Address 43 Nathan Court
Newtown, PA 18940
United States of Amarica
28 | Stute of nationalty Us
127 |Stats of residencs us
‘WA |Agent or common representative” or
address for cormespondancs
The person identifisd beiow is agent
hereby/has been appointed to act on
behalf of the applicant{s) bafors the
competant intamational Authorities as
V11 |Neme (LAST Fimt) GIBBONS, Maureen
V12 |Address. BRISTOL-MYERS SQUIBB COMPANY
P O BOX 4000
RT 206 & PROVINCE LINE ROAD
PRINCETON, NJ 08543-4000
United Stateas of America
V13 |Telsphone No. 609-252-3453
IV 14 |Facsimile No 609-252-4526
IV 15 |Agent's registration No 44,121
V2~ [Additional agent(s) additional agent(s) with same address as
firat namad agent
V-2-1 | Name(s)

HERMENAU, Ronald, DAVIS, Stephen,

B (26,693), ALGIERI, Aldo BABAJKO,
Suzanne, BABCOCK, Timothy, BUCHHOLZ,
Briana, DAMICO, Stephen DUBOFF, Samuel,
FURMAN, Theodore KILCOYNE, John, XLEIN,
Christophar, LANGE, Keith, MAKUJINA,
Shah, MORSE, David, O'BRIEN, Maureen,
PATEL, Rena, PEIST, Kennath PROVOOST,
Jonathan, RODNEY, Burton, RYAN, Rachard,
SHER, Audrey SWITZER, Joan,
WILK-ORESCAN, Rosemarie WINSLOW,
Anastasia, FERGUSON , Blair, Q,
BOUDREAUX, Gerald, LARSEN, Scott, K,
VAMATTEN, Mary, K DOLAN, Peter, L,
BELFIELD, Jing




ass \’)('X
PCT REQUEST 3
Duplicats of original printad on 30 03 2002 01.26.34 PM
A
v Designation of Statsa 1
V4 [Reglonal Patent AP GH GM KE LS MW MX SD SL S8Z TZ UG ZM

(other kinds of protection or treatment,
¥ any are specifisd betwesn

ZW and any other State which is a

deaignation{s) of the Steta(s) iIndicated
under iimm V-6 below The applicant
deciares that thoss addiionsl
designations are subject to confirmation
and that any dsaignation which Is not
confirmed bafore the explration of 15
montha from the priority date s to be
megarded as withdrewn by the applicant
ot the expiration of thet time fmit.

parantheses sfter the designation(s) |Contracting State of the Harare Protocol

concemad) and of the PCT
EA AM AZ BY KG KZ MD RU TJ T™ and any
other State which 13 a Contracting State
of the Eurasian Patant Convention and of
tha PCT
EP AT BE CHELI CY DE DK ES FI TR GB GR
IE IT LU MC NL PT SE TR and any other
State which is a Contracting State of
the Eurcpean Patant Convention and of
the PCT
OAL BF BJCF CG CI CX GA GN GQ GW ML MR
NE SN TD TG and any other State which is
a manmber State of OAPI and a Contracting
State of the PCT

V2 mm o AR AG AL AM AT AU AZ BA BB BG BR BY BZ

o o cotwoan ™™ |CA CH&LI CN CO CR CU CE DE DK DM DZ EC

parenthesss after the dasignation(s) EE ES FI GB GD GE GH GM HR HU ID IL IN

concarmed) IS JP KE XC KP KR KZ LC LK LR LS LT LU
LV MA MD MG MK MN MW MX ME NO NZ OM PH
PL PT RO RU SD SE SG SI SK SL TJ TM TN
TR TT TZ UA UG US UZ VN YU ZA ZM ZW

V5 | Precautionary Designation Statement

In addition to the designations made

under tems V 1 V-2 and V-3, the

applicant aiso makes under Ruls 4.8{b)

all which would ba

pormitiad undar the PCT axcapt any

V3 E‘lﬂluﬂon(-) from precautionary
deal

Priority claim of sariier national

application
Flling date

Number
Country

it
vii2
V13

29 March

2001 (29 03 2001)

60/279,956

Us

Priority ciaim of eariler national
application
Flling date

Number
Country

vi-2-1
Vvi-2-2
Vi-2-3

22 March

oS

2002 (22 03 2002)




PCT REQUEST

45

Originad (for SUBMISSION) peintad on 22.03.2002 01:28:34 PM

Vi3

document request

Tha recelving Oftice is equasiad to
propare and franami to the
International Burest:  certified copy of
the sarfer sppication{s) kisntilied
above s r

VI-1, VI-2

internstional ng
Chosan

United States Patent and Trademark

VIiH
V2

Vi3

Beclarations

Offica (USPTO) (ISA/US)
—Number of doclarations

acmiion aa to the Benity of the

inventor
Deciaration &a to the spplicants
snitiemnant, as at the Intemational filng
date to spply for and be granied a

i = 0w

enttiomant, as ot the intemnational fling
date, o ciaim the priority of the ealer
sppiication

Inventorship (
of the designation of the
United States of America)

Deciarstion as t non-prejudicial
discioburea or sxceptions to ack of

number of sheshs

slacionic fie(s) atached

shchronk: fia{s) stiached

Diskatte

)
nngu,h

bén

GI B,

/
FOR RECEIVING OFHG-é USE ONLY

Date of sctusl recelpt of 0w
purported intsrvationsl application

Drawings
Raceived
Not recaived




"4

6/5
PCT REQUEST
Originad tfor BUBMDBSION) printed on 22.03.2002 01:26:34 PM

163 date of actual receipt dus

to iater but timely recaived papers or

drawings complefing the purported

intemational
104 Dals pt recuired

corrections under PCT Article 11(2)
702 |iniemational Searching Auholty | TSA/US
108 | Tranamittal of ssarch copy deluyed
[ unil seurch few is

FOR INTERNATIONAL BUREAU USE ONLY

KR

[Date of recelpt of the record copy by
the International Bureat




PCT (ANNEX - FEE CALCULATION SHEET)
Original (for SUBMIBSION) printed on 22.03.2002 01 28:34 PM

(This sheet Is not part of wixd doas not count as a sheet of the inlemational appiication)

For recelving Office use only

[Date stamp of the recelving Offica

172

intsmational Appication No.

B
N

PCT Fae Calculation Sheet
Prepared using

PCT-EASY Version 2 92
{updated 01 01 2002)

Applicant’s or agents e referance

LD0300

Applicant
lation bed

BRISTOL-MYERS SQUIBB COMPANY, et al
amou Toml amounts (UBD)

Tnemitsifee T

= 240

[Search fee ()

o 700

intemational ssarch to be cariad out by

[ Tniematicnal fee
Basic fee
(first 30 shests)

407

Ramaining shoots

[~ Additional smount

[T bi+b2=

Totsl additional amount

711

1,118

| Designation fess
Number of designations contsined

—Fiarer o earaiores

N
Amount fou

Total dealgnation fess

440

[ PCT-EABY fee reduciion

-125

Total itamational fee (BHD-)

1,433]

Fes Tor priorty document

Number of priorily documents
requesiad

Fee per document

15

Total priorily document Joe P

[ 30

TOTAL FEEB PAYABLE (1+5++F)

i 2,403

Modie of peyment

authorization to cha::g. deposit account

Deposit eccount Instructions
The receiving Office:

Unaited States Patant and Trademark
Office (USPTO) (RO/US)

[Authortzation to chargs the otal fees
indicated above

v

to any
or credk any overpaymant in the tobel

fess indicated sbove.

v




22
PCT (ANNEX - FEE CALCULATION SHEET) \% \ LDO309
Original (Tor SUBMISBION) printed on 22.03.2002 01:28 34 PM

1220 |Autharization to charge the fee or vy
3 | priority document.
125 | Deposk account No. 19-3880
TE b 22 Mazoh/2002 (22 03 2002)
1222 | Name and signature GIBBONS ureen
VALIDATION LOG AND REMA
1511 [Applicant remarika Abstract contains a chemical fornmla
Noted in the abstract in brackets
"INSERT CHEMICAL FORMULA HERE"™
Second priority serial number not yet
avallable
1334 [Valldation messages Yellow
Priortty Priority 2 Application Mo is nissing
= 3 o

Priority 2 Priority date and today's
computer generated date are the same
Pleasa verify

1527 |Validation messages Green? B

The ainternational application containa
no drawings Please verify

1320 | Vaildation messagees Green? ~ -

Payment Please ensure that yon have a valid
deposit acoount with the recelving
Office selacted

1321 | Vaiidation messages Green?

All indications that can be made on the
Requast form are specifiocally provided
for by the software Please confirm
validity of additional indication.




PCTPOWER F ATTORNEY

behalf of the unders

Preparsd using PCT-EASY Version 2 92
(updated 01 01 2002)
1 The undersigned applicant(s) BRISTOL-MYERS SQUIRB COMPANY
1 hereby appoints (sppoing the GIBBONS, Maureen, DAVIS, Stephen, B ,
following perean ALGIERI, Aldo, BABAJKO, Suzanne,
BABCOCK, Timothy, BUCHHOLEZ, Briana,
DAMICO, 8tephen, DUBOFF, Samual, FURMAN,
Theodore, KILCOYNE, John, KLEIN,
Christopher, LANGE, Keith, MAKUJIMNA,
Shah, MORSE, David, O'BRIEN, Maureen,
PATEL, Rena, PEIST, Kenneth, PROVOOST,
Jonathan, RODHEY, Burton, RYAN, Richard,
SHER, Audrey, SWITEER, Joan,
WILK-ORESCAMN, Rosamarie, WINSLOW,
Anastasia, FERGUSON, Blair, Q,
BOUDREAUX, Gerald, LARSEN, Soott, K,
VANATTEN, Mary, K, DOLAN, Peter, L,
BELFIELD, Jing
BRISTOL-MYERS SQUIBB COMPANY
P O BOX 4000
RT 206 & PROVINCE LIME RORD
PRINCETON, NJ 08543-4000
United States of America
12 — agent
13 |fo represent the inchnsignedbefors (311 the competent International
Anthorities
T4 [Tn connection with the intamatonal
appilcation identified batow
40 | Tite of the invention CYANO-SUBSTITUTED DIEYDROPYRIMIDINE
COMPOUNDS AND THEIR USE TO TREAT
DISEAEBES
142 | Appilcants or agents file LD0300
relerance
143 | intamational appication rumber
{if aiready avaiiahle)
144 | fledwithihe IollowingOMicsss  |United States Patent and Trademark
feceiving Office Office (USPTO) (RO/US)
{5 [and to make or recelve payments on




PCT POWER OF ATTORNEY

31

Printed on 01 03.2002 09:45:37 AM

Signature of spplicant

gt Vo Pourn

244 |Neme BRISTOL-MYERS SQUIBR COMPANY
24-2 | Name of signatory Stephsn B Davis

213 flnldv Patent Counsel

3 Date

01 March 2002 (01 03 2002)




CERTIFICATION

The undersigned, being the Executive Vice President and General Counsel of
Bnistol-Myers Squibb Company, hereby designates

Stepben B. Davis
Chnstopher Klein
Suzanne Babajko
Theodore Furman
David M. Morse
Richard Rysn
Blair Q Ferguson

(a) to present to the Patent, Trademark, Copynight and similsr Government Offices of all
couninies to ar to any competent authonty, all onginal, divimonal, continustion and
reissue applications, petrhons and request 1n the name of Bristol-Myers Squibb Company
and 1ts subsichary comparues, for letters patent for mventions, utility models, industnal
models and designs and improvements or additions thereof, trademarks and

(b) to initial and prosecute oppositions and appeals, (¢) to appear before all officers duly
authonized, all Mimsters, Bureaus, Clerk’s Offices and Commussions or Commussoners
that may be necessary, (d) to mgn and spprove on behalf o this corporation all documents
and powers of attorney which judgment of the authonzed individuals may be necessary
or desrable to carry out the powers hereby conferred, (¢) to request all proceedings, (f) to
pay over or withdraw all taxes, obtain receipts therefor and give discharge; (g) to
withdraw applications and all documents relating thereto, (h) to commence proceedings
against infringers and assure the defense m infringement actions, and (1) generally to do
all that 1 the yudgment of the authorized mdividual may be necessary to secure grautmg
of the pnwvileges above-mentioned.

IN WITNESS WHEREOF, I placed my hand end caused the seal of the
Company to be affixed hereto on this 2 of fans% 2002

John L. McGoldnck
Vice President
General Counsel

Pl Zir

R
N



PCT

GENERAL POWER OF ATTORNEY
(for ssvercl international applications fiisd seier the Patat Cogperation Trestl) PQ
(FCT Ruls 90.5)
\
The mderigaed parscuis)s
(Family nous followed by given nome; for a Jull legol entlly, full official designation. The address must includs postel cods and
acme of country)
LOMBARDO, Louis J
49 West Street
Belle Mead, NJ 08502
UNITED STATES OF AMERICA
lorelyy appulai(y) the fllowing person a: m-l D common regmeseaintive
Tathe and sddress -

(Family nome foliowsd by given nans; for o lcgal entiiy, fidl official deignation. The oddrexs must insluds postel code axnd ness of

Jonslharg
RODNEY, Bir \or; RYAN, Richard; SHER, Audrey; SWITZER, Joar; VANATTEN, Mary; WILK-ORESCAN, Rossmarie;
WINSLOW, Aruainsla

o rprasset the wndersigaed bellxe [ ot e compesenst Entermationsd Authoritien

In connection with sny sod all isteroationsl spplicetiing filed by the wdersigend with the following Otfics
UNITED STATES PATENT AND TRADEMARK OFFICE
and to make or recelve paymusts on bebulf of the wadenigaed.

28 pecelving Offics
ssveral persons, 10 asch signotare, indicate ths mems of e persen
[ ] “'W£-p-ﬂ'-hhm ..#.ﬂ‘:."-‘;‘.‘.‘.'.‘..‘:f..;. ressling this powar):

=

ouis ombardo

n-ék-?_uao_o.s_

Porm PCTAé0dsl of genersi pewer of stioreey (for svveral latwastional eppiications) (July 1953) Lagaiiter 4507 Peaus FOTE




PCT

GENERAL POWER OF ATTORNEY
(O sevaral imtervational appiisations flied wader the Patent Cooparatien Treegy) k
(PCT Rule 50.5)
—————
‘The wdersigned person(s):
Wm”b”mh-ﬂlﬁﬂﬂ“m The culdroxs munt incinds postal sode and
WU, Laurence I
43 Nathan Court
Newtown, PA 18940
UNTIED STATES OF AMERICA
barsby eppoinig) the fillowing pecave ax m- D OUmOR rypressiative

w—wbﬁ-uﬂhcﬁﬂﬂ“m The aubrazs snnt incinds pental cods and neme of

mmmmmmmu
mm%&ﬂm v
GIBBONE, MAUREEN;

RODNEY Birforz RYAN, Richerd; mmmmvmmm wm
WINSLOW, Anssimia

0 represnt the undersigned beltwe . mdhmwm
Dumwmq
] o tateationsd Prefireinary Bessiniag Anthocky suly

i connsotion with exy and ol interssticenl sppiicetions filod by the wodarsigned with ths Sollowing Offies
URITED STATES PATENT AND TRADEMARK OFFICE

a8 recaiviag Oty
and t0 sks or recelve paymants on beluif of the undersigaed.
sevarul cach of them et [ signature, indicate the nuus of the purven
g L ponky okt e e § ek ooy b o iviees o g s o

=

Laurence I Wu

oue _Margh 14 2002

Fozm PCTAMndsl of genarsl power of stiioenay (lor soveval intornstisns] spplications) (uly 1993 Lageibter 9007 Fom POWE



muﬂhﬂm hmmﬂwm& F 4 Anthoriti=s Competent
muumwquh; mﬂ_ummdumqu&gszuu:m

IPEA/US \%5}’ |

PCT C

DEMAND

under Article 31 ofthel'ntmt(‘mmnﬂm'l‘mﬁw
The undersigned Mm%ﬁemﬂd hethembj:':ltuf
bereby elects msw(mmwmmhnfnm .

" For International Exsiining Authority use only
Imaunwmdm _ _ Date of recaipt of DEMAND

BexNa.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION | APplicent s or agext s file reference

LDO0300 PCT
Internatiogal application No. International ; dg;' (da (Earltest) Prioei d.a %h
PCTAUS02/09494 28 MARCH 2002 29 MARCH 01
Titla of Invention
CYANO-SUBSTITUTED DIHYDROPYRIMIDINE COMPOUNDS AND THEIR USE TO TREAT
DISEASES
BaxNo.XI APPLICANT(S)
Nams and address. —mgmi;;? Saf official desigrmtion. BO%ND'
Bristol-Myers Squibb Company Facsimils No.
P O Box 4000 608-252-4526
Pnnceton, NJ 08543-4000 Teleprinier No.
Unlted States of America

Applicant s registrationNo withthe Office |

State (that is, comtry) of nationality- State (that i, coantry) of residence:
United States of Amenca United States of Amenca

Name snd address (Family snse dilbwed by given s for 2 kegud extiy, il officinl desiation, Yhe adkess sunt dnckele posial cocle sex! ntese of comtry)
LOMBARDO, Louis, J

49 West Street

Belle Mead, NJ 08502

UNITED STATES OF AMERICA

State (that is, commtry) of nationality- State (thet is, cosntry) of residence:
us us

Name and address. (Fanly s hilowed by given some: for a kegal entlly, &l oficial desigrntion. The addrews et inchaie postel code aod meme of comery)

WU, Laurence, |

43 Nathan Court

Newtawn, PA 18940

UNITED STATES OF AMERICA

Sinte (that is, couniry) of setionality State (that fs, cosntry) of residence:
us us

D Prother applicants are indicated on a continuation sheet.
Form PCT/IPEA/401 (first sheet) (March 2001 reprint July 2001) Ses Notes to the demand form




L
International application No. %
St No. 2 POTAIS0R00B . N

BaxNo.II AGENT R COMMON REPRESENTATIVE OR ADDRESS FOR CORRESPONDENCE
i

/4

The following person is agent (] comman representative Nl
and [}] bes been appointed eariter and represents the applicant(s) also for Internations] preliminary exsmination.

D is hereby appointed and axy esrlier appointment of (an) agent(s)/cormmon representative 1s hereby revoked

| ummmhmmmuwmmm tn addition to

Name and sddress. mw&_ﬂm fora 'ﬂ:’rﬂgyffﬂm m&
GIBBONS, Maureen "Fecsimlle No.
Bnstol-Myers Squibb Company 600-252-4526
P O Box 4000 Teleprinter No.
Princeton, NJ 08543-4000
United States of America Agenl's registration No, with the Olfice. |
44,121
D mm Mltklh.hdlukhuwlne umrqnunlﬁlv:m been sppoinied and the
Bax No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Statement concerning amendments.®

1 The applicant wishes the international prelhminary examination to start on the basls of
the internatinmal application as origioally Bled
the description s originally fled

as amended under Article 34

as originally Bled
&3 amended under Asticle 19 (ogether with any sccompanying statement)
as amended under Article 34

as originally filed
as amended under Article 34

the claims

the drawings

Libd CiCIRd [

2. [] The spplicant wishes any amendment to the clatms under Article 19 to be considared as reversed.

3 D The applicant wishes the start of the international preliminary exsmination to be postponed untfl the expiration of 20 months
from the priority date umless the International Preliminary Examining Autbority receives a copy of any amendments made
umder Article 19 or a notice from the applicmt that he does not wish to make such amendments (Rule 69 1(d})) (This chack-
bax may be marked anly where the thoe Hult onder Article 19 kes not yet expired))

*  Where no check box is marked intermations] preliminery exymination will siart oo the basis of the internatiooal application
- filed or wheras of amendmenis to the clatms under Ariicle 19 smd/or amendments of the international s

ipplication
under received International
under More by wmmmnmmmmw-mum

uwmmmdmmmm English . . . e e
which is the Langusge in which the international application was filed.
[] wiich ts the tanguage of a tranelation furnished for the purpases of international search.
[C] which is the language of publication af the tntemational application.
[] wihich is the langusge of the transiation (io be) furnished for the purposes af international preliminary examination.
Box No.V ELECTION OF STATES

:gmwmmmmmummmmmwademm»muf

exchuding the following States which the applicant wishes not to elect:

Form PCT/IPEA/401 (second sheet) (March 2001 repsint July 2001) See Notes (o the desand form



International application No.
Sheet No. 3 PCT/US02/09494
BaxNo.VI CHECK LIST ‘_’L
The demand s accompamied by the following elements, in the langnage referred For International
Baox No. IV hmmb,nfmmlﬂmm i E:nﬂnlunhultyue
recelved pot recelved
1 translation of internaticnal spplication 0 sheess m O
2. amendments under Article 34 shests ] -
3 copy (ar where required iransiation) of
amencments under Article 19 0 sheets | -
4 copy (or where required transiation) of
statement under Article 19 0 sheets . -
5 letter sheets 1 ]
6. other (spactty) 0 theess | (|
The demand is slso sccompanied by the item(s) marked below
1 [K] feo calculation sheet 5 [] statement explaining lack of signature
2 [[] original seperate power of attomey 6.[] sequence listing in computer readahls form
3 [] original general power of attorney 7 [ other Cartification for POA}

4 [[] copy of general power of sttomey
reference mumber if any

Box No. VII SIGNATURE OF APPLICANT AGENT OR COMMON REFRESENTATIVE
Next 10 aach signatere, lodicose the aame of tim persos sigaing sad the copacily in which the person siges (if such capacily is sot abvisey Som rowding the deszod),

__Omeumuaﬁbbm__. Agent Date ﬂlxﬁm Ao
Maureen Gibbons

For International Preliminary Fxamining Authortty use only
1 Date of actuel receipt of DEMAND

2 Adjusted dais of receipt of demand due
to CORRECTIONS under Rule 60.1(b)

3, D The date of receipt of the demand is AFTER the expiration of 19 months The applicant bas been
from the priority date and ftemn 4 or 5 below does not apply Informed accordingly

The date of recelpt of the demand is WITHIN the period of 19 manths from the priority date as extanded by virtuc of
¢ [ Rakeeos. by

5. D Al uaudmmmmummmmommummmmmm
ia pursuant to 82

For International Bureau use only

Demand recatved from IPEA on-

Fora PCT/IPEA/Q1 (last shee) (March 2001 reprint July 2001) Ses Notes to the demand form



OTES TO THE DEMAND FORM (PCT/1  1/401)

9D

the PCT the and the
Notes and those requirements the latter are a;

These Noies are intended 4o facilitate the filling in of the demand form and to give some information concerning
examinstion under II of the Patent Cooperation For more detafled information,
s Guide, a WIPO which Is pvailable, with other PCT related documents, at WIPO 5 Website
wWw the of Regulatinny mﬁﬁﬁﬁs

the PCT In case of any discrepancy between

In the demand form end these Notes  Article Rule and Section refer to the provisions of the PCT mrcrnw

and the Administrative Instructions, respectively

Please use a typewriter check-boxes may be marked by hand with dark ink (Rules 11 9(x) and (b} and 11 14)
The demand form and these Notes may be downloaded fram WIPO s Website at the address given abave.

IMPORTANT GENERAL INFORMATION

Who Filea Demand? (Article 31(2)(a) and Rule 54)
A demand International examination) may
by isam or resident of 8

ﬁm'gmwucmmwmmnofmrm
furthermore the internstional must heve been flled

ChapterII Where there are two or mare (for
same or different elected States) at Jeast one of them must

E
%
i
!
i

g

5

;
it
§F
ik
E‘E‘%%

i
gie
:
?%
g8
]
il?-.

or two-
of the demand in the space provided for that purpose

When Must the Demand Be Filed? (Article 39(1))
demand must be Aled before the of 19 manths
the datein arderto extend the thme Limit for en

REF

must enter the national phase before the
of the time limit applicable under Article 22 (which
Is usually 20 manths from the priority date)

In Which Must the Demand Be Filed?
(Rule 55 1) The demand mustbe filed in the inwhich
international examination will be out (see
Notes to Box No. IV)

What Is the of 7 (Rules 66 0
and §2.2 and Section letier the applicant to the
IPEA must be In the same as the international
application to which itrelates. However where the international
preliminery examination will be carried out on the basis of a
translation (see Notes to Box No. IV) any letier from the

t to the IPEA must be in the of the translation,
IPEA may suthorize the use of for letters

Which Fees Must Be Paid and When? (Rules 57 and 58)
Two fees are due in respect of the internationa]
examination the preiiminery examination fee and
fee. Both fees must be paid to the [PEA within one month from
thedate op which the demand is submitted. The Fee Calculation

‘otes to that Sheet.

BOX No.1

Applicant s or Agent 3 File Reference* A file reference
may be indicated, if desired. It should not exceed 12 characters.
Characters in excess of 12 may be digregarded (Section 106)

Identification of the International Application
(Rule 53 6) The international mm;cmbe
indicated in Box No. L. Where the demand is filed at a time
when the international nwmber has not yet been
nnﬂﬂgdbytheruﬂvlnﬁn the name of that must
be indicated instead of the international application mumber

International Filing Date and (Earliest) Priority Dute
(Section 110) Dates must be indicated by the Arabic number
of the day the name of the month and the number of the

year—in that order- afier below or above such indication, the

date should be in parentheses, using Anbic
numerals for of the number of the duy the of the
month and the last two of the year in that arder and

separated Iz:xoreﬂods ts or hens, for example
March 2001 (20.03.01) 20 2001 (2003/01)" or
20 March 2001 (20 03-01)

arch { of Where “Ileler international
a claims the priarity of several earlier applications,
filing date of the esrliest

appliication whose priority s
claimed muost be indicated as the priarity dste.

Title of the Invention. If a new title has been established

BOX No. I

Applicant, 53 4) All the applicants for the elected
&mmh%m&m an named in

the (Form PCT/RQ/101) for a State isnot elected
need not be named in the demand gw&%&ng
persans named as inventor only” request not

named in the demand.

Make in Bax No 1 of the demand the indications
n:guﬂulnhml!ul]mdﬂldlbenqm The Notes
to the request apply mutatis maiandis. If there are two or more
applicants for States elected in the demand, give the
required indications for each of them if there are more than

Notes to the dessand form (PCT/IPEA/#0]) (page 1) (March 200! reprint July 2001)



three applicants make the required indications on the
Continuation Sheet

If differenta; are indicated in the request for different

%Sﬁm indicate in Bax No. Il of the demand only the

for the States elected in Box No V (o0 Indication of

States for which a person is a need bemade because
those indications have been in the request)

Apsg-llunt ] ation number with the Office
{Role53.4) Where with the national
or reglonal Office that is acting as Preliminary

check-boxes to indicate Srst

A separate power of attomey must be filed with the [PEA,

the International Bureau or the Office if the person
appointed i the time the demand is filed {l.e. wasnolg
earlier) signs the demand on behalf of the applicant 90.4)

Agent 3 registration number with the Office (Rule 53.5)
Where the is with the national

M;gun r:'gisued ar regional

ty the demand may indicate the num

indication under which the agent Is so registered.

Adcllroe‘l)s for Correlpl:ndnnce {(Rule 4 4(d) and
intended for the lgllﬁnm:dnll be sent to themyddmn indicated

E

Or common
representative. In this case, and Inthscase thelnst check
box of Box No. IIl must be {that is, the Inst check-bax
must not be marked If either of the check baxes t or
common representative in Box No III has been

BOX No IV
Amendments (Rules 53 2(a)(v)

539 62 Bﬁtllndsﬂl) Tbe international preliminary
mnﬂmﬂmwﬂlmnmtlnhméthemulnnlmr::pluﬂm

Q4

as filed or if smendments have been filed as amended
the s check box(es) to enable the IPEA 1o
when om what basis it can start international
examination.

Mark the check bax(es) under ¥o. 1
Where the faterna preliminary examination shonld
on the basis of the international tion a3 originally
or where amendments are to be into account, as the case
be. Where amendments are io be taken into account, the
a must submit with the dessand a
to the claims under Article 19 (Rule 53
amendments of the internationa] under Article 34
(Rule 53 8(c)) as the case may be. If a check-box is marked
but the demand is not accompanjed by the documents refesred
to the siart of international examineticn will be
delayed until the IPEA them,

Mark check bax No. 2 if amendments of the claims under
Article 19 have been filed with the International Bureau during
the Chapter I procedare, but the applicant does not want these
amendments to be taken into account for the nurpue of

fter starts

international examination when the
(Rnleiﬂ(n)&)

Mark check bux No. 3 where the time limil for fiting
amendments of the ciaims under Asticle 19 has not at

requested to the start of intemational
examination m.n(b) and 69.1(d)) It ﬁm
that the examination will start in any event after the

Notes to the demand form (PCT/IPEA/40]) (page 2) (March 2001 reprint July 2001}



Time Limit for Furnoishing Translation of the
International Application (Rule 552) Any required
tion should be furnished

the a 10 with the demand. If it & not s0
wwﬁrhﬂmme to furnish it
oot

BOXNo. V

Election of States (Role 537) Only States which are

bound by Chapter Il of the PCT andwhich have been

inthe international (that is, Stages whose

Rule4 9(s) confirmed under Rule4 9(c)
been made under Rule 32.2(a)()) can

be elected. They are eligible States

Fuﬁemmmdlﬁom:ﬂm of a ts, Box
No. V coniains a statement to the effect that all eligihle States
areelected Itls only where the applicant does not wish to elect
certain States that the name(s) or two-letter code{s) of
those States must be Indicated after the words “wishes not to

The indication in the demand of the kind of protection or
treatment desired far any elected State is not since it
follows the indication made when designating that State in the
international application.

BOX No. VI qu

Check List. It i3 recommended that this Box be
in onder for the IPEA to determine as soon as
whetber it 1s in of the documents on the
which the applicant wishes international prelim
examination to start,

Where the international tion contains disclosure
of one or more nucleotide amino acld sequences, and
2 of the sequence in computer readable form

thisis the case, check-box No. 5 must be marked.
BOX Na. VII

Slgnﬁm(knluss.l 90.3(s) and 80 4(s)) The demand
must be signed hlﬂﬂﬂlmwwm if there are
two or more a common representative may sign

ﬁedmdbmmby(ﬂnﬁep:;m

the
who are for the elected
a WaShthdlhmt

=

Notes & the demand form (PCT/IPEA/AO]) (page 3} (March 2001 reprint Jaly 2001}



PCT

CHAPTER I

FEE CALCULATION SHEET \0\6

Annex to the Demand

wpplication No. PCT/US02/09494

Rpﬂnﬂlunptl
reference | D300 PCT

Date stzmp of the IPEA

For Intematonal Prefittaary Eramstsing Autberty use oaly  —

Applicant
Bnstol-Myers Squibb Company

CALCULATION OF PRESCRIBED FEES

1 Prelimioawry exxminationfee . - wow == - I

490 00| ? |

~N

ik

!ig ¥
o
it
&

146 00| H

i
i
i
BN
L

636 00

TOTAL

MODE OF PAYMENT
thorization deposit cush
:ulmMﬂl libnm(ne below) D

postal money onder
bank draft

OO0

cheque []  reveme sumps
O  coupon
] oter tpecty

(This mode of payment may not be avaiiable at ail IPEAs)

Authorization to charge the total fees indicated above

(This check-box may be marked only i the conditions for
diepasit accoumis of the IPEA 30 peraeit) Anthortzation

to charge any deficlency or credil any overpayment in
the toia] fees indicated shove.

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

rEA/US
Deposit Account No 19-3880

—

l

Form PCT/IPRA/401 (Annex) (March 2001 reprint July 2001)

See Notes to the fee calcnlstion sheet




NOTES TO THE FEE CALCULATION  ET
(ANNEX TO FORM PCT/IFEA/401)

S
The purpose of the fee calculation sheet is to help the applicant to identify the prescribed fees and to calculate the is

be paid. Itis
submit the fee cal sheetat the time of filing

(IPEA) to verify the calculations and to identify any error in them.

mddhth%mhe%%ﬁemﬂhmmmhm

the Iutersational Preliminary Examining Au

CALCULATION OF PRESCRIBED FEES

Two fees must be pald for international preliminary
examination

the examination fee for the benefit of the
D PR e 581

the fee for the benefit of the International
mnu::%m

Both fees must be paid (o the IPEA within one month from
the date on which the demand is submitted. The amount

is the amount aj ble on the date of submittal
5T3and 58 1(h) fees must be pald in » cunrency
ecceptable to the [IPEA.

Information sbout the amount of those fees or about

equivalent amounts in other currencies can be obtained from
the IPEA or the Office. This Information is also
inthe PCT. sGuaide, Volume /B Annex E

and from thme to time in Section IV of the PCT Gareite

Box P The amount of the preliminary examination fee
must be entered in Box P

Bixll The amount of the handling fee must be entered in
Bax

Reduction of the Fee for from

is a national of and resides in a State whose per capita national
hmehwmsmmdnﬂm(nmdh&toﬁem
capita nafional income used by the United Nations
its scale of assessments for the contributions
payshle for the 1505 1996 and 18897) Is entitled, in
sccordance with the Schedule of Fees, to a reduction of 75% of

tically
toany ts) who Is {or are) so entitled onthe
basls of the of name, nationality and residence
given in Bax No. II of the demand.

The fee reduction will be gvailable even if one or more of
thea mnntﬁ'umPCl'Cmm:PSma
that each of them is a national end resident of a State that meets
the above-mentioned requirements and that at least one of the
ﬂh"m is u national or resident of a PCT Contracting State

is entitled to file an international application.
Nahrﬂg'mwhommﬂmhofmdrddehﬂn
following P States are eligible- AL Albania
AM Armenia AZAIHI)II{III, BA Bosnla and
BF Burkina Faso BG Bulgaria B] Benin BR Brazil

BY Belarus BZ Belize CF Central African Republic
CG Congo CICdte d Ivaire CM Cameroon CN China
CO Colombia CR Costa Rica CU Cuba, CZ Czech
DM Dominica, DZ Algeria EC Ecuador EE Estonia
GA Gabon GD Grenadse GE Georgla GH Ghana
GM Gambla, GN Guinea GW Guinea Bissan, HR Croatia,
ﬁg llélunglry II(l!)' Indonesia IN India hlll(cﬂofl(enya
Democratic 8 Repu Korea,
KZ Kumbhaten, LG Saint Lacts, LR S Luaks, LN Libera
LS Lesotho LT Lithuvania LV Latvia MA Morocco
MD Republic of Moldova, MG MK The former
w Republic of Macedonia, ML Mall MN Mongolia
Mauritania, MW Malawi MX Mexico, MZ Mozambique,
NE PL Paland, RO Romais, RU Russian Federation
SDS SK Slovakia SL Slerra Leone SN Senepal
SZ Swaziland TD Chad TG Togo TJ Tajikistan
TM Tarkmenistan, TR TZU d‘l‘imﬂ..
UA Ukraine UG U,
YU Yugoslavia ZA Africa and ZW Zimbabwe, As far
as other States sre concerned, Inquiries should be addressed to
the Internations] Buresn.

Calculation of the Handling Fee in Casa of Fee
Reduction wnuelhelppumth(mlﬂmgplmﬂe)
entitled toa reduction of the handling fee, the total to be entered
at Box H Is 25% of the handling fee

Total Box. The total of the amounts inserted In Baxes P
and H is the amount which must be paid to the IPEA.

MODE OF PAYMENT

In arder to help the IPEA identify the mode of payment of
the prescribed fees, it Is to mark the applicable

AUTHORIZATION TO CHARGE
(OR CREDIT) DEPOSIT ACCOUNT

The applicant should check whether the IPEA allows the
use of deposit accounts for of PCT fees. In addition,
it Isrecommended that the tcheckwhatare the
conditions applicahle to the use of deposit sccounts with the
IPEA since not all [IPEAs provide the same services.

Ty £ T 2 e i, O
int men on as that w

tniumtlonlllmlluﬂnn;uﬂled Ilnﬁ. mm;tfwnhthe
receiviog Office cannot be charged paying
e preiinary exmmtoton e handling fees due o the

The IPEA will not charge fees to t accounts unless
the t account authorization is signed and indicates the
account pumber

Notes i the fee calculation sheet (Annex to Form PCT/IPEA/MDI) (July 2001)
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PATENT COOPERATION TREATY

Fram the RECEIVING OFFICE

To:

g%SBTng%RS SQUlBﬂ%E I w

RT 208 & PROVINCE LIN

PRINCETON NWEN

71 MAY 28 2002

PCT

D INVITATION TO CORRECT PRIORITY CLAIM
Ilmmuu-s 10 26bis 1 26ir.2(s) and (b))

1 Dats of melling
Docketed item ﬁa 4 ) 22 May 2002
f
Applicant s or agent s ate Se i 1
International spplication Ne. Intesnanomy] filmg date
PCT/US02/08494 (oot yecr 28 Mar 2002

Apphcant
BRISTOL-MYERS SQUIBB COMPANY

The applicant hdl;
intbmalty:llln(s an mchested in the Annex.
= withun 16 months from the {anriinst) prionty date: or

- 'tha prianty date Ja
ﬁmg( ) prosity date so

Mmarupdmﬂlmwhﬂnﬂnr-ﬂul
for the purposes of the procodure under the ot

Ixvited, within the tumo Hmt indieated below ™ corect, by & notice subsnitted to this receiving Office, datbets

1 Time lmit to respond to this Invitation (Rale 2654.1(a))

as & result of the correchon or addivion of the (carliast) priarity clam, withm 16 months

whichever fimt, that such a notice In any ovent, be submitted ymnl the of four mexvihe from the
'ﬁ:mm may Ineny oxpintion

1 have been mads (Rule 265

e Bmb may result m the 5 claim concemad 1o be conmdared,

2 In the cam where muitiple priorities have been clanped, this invitgtion rejates to the following prionty clalm(s)

3 A copy of this Invitatson is belng sent to the Internatinnal Bures.,

Name and muling addreas of the recaiving Offica

Assismet Commismonar fier Patent, Box PCT
Washiggton, D.C. 20231 Atm RO/US

Facaralle No. 703-305-3230

Authorized officer
Hallet Saunders

Telephone No. 703-305-3663

Form PCT/ROV110 (uly 1998, repnm January 2000)




b

Intsrnational applieation No.
ANNEX TO FORM PCT/RO/1 10 PCT/USO2/00454

This recalving Office has found the following defheta in the priovity clam(s)
1 Falture to Comply with the Requirements of Rula 4.10

NG

g u

Nationa] applxegtion
[] Missing mdication of the fillng dat of the sxrber sppheation.
O :ﬁ:mnmmﬁmhmumummzmmum
[¥] Missing indicarion of the mumber of the eariier applicance. *

Misxmg mchicaticn of the country the Paris Convention for the Pratection of Industrial Propesty ar of the
D MﬁdﬂnWﬂdMQﬁ&?ﬁﬂuﬂMUMWhmm-ﬂnw%
R

D ?ﬁﬁﬂ#nuﬁnmbhhﬁ“hhh@ﬂﬁmﬂhﬂnlm
Raglona] spplxstion

[] Musing meicatun of the filng date of the eartier spplicsuon.
Filing dutn indicayed for the esrlier appiestion doss ot fall within the pariod of 12 months preeading the international
O filmg da,

[(] Mining indieation of the mumber of the cariler spphcation. *
0O wmmmmmammpmmhhmwpm

[0 Themuthonty indicated as the suthority entrusted with the grasting of regiowal petents does not grant regioual patemts.

D The pnarity elaim m relation to the ARIPO does not indheate elther at least ane country tothe Pars

Convenhon for the Protaction of Indusmal or at Jonst one Member of the Warld Trade for
which the aarhar appliestion wis filsd,

International apphiestion

[j Minsing mefication of the filng date of the earhier apphestion.

0 ﬁ:m&muﬁ-w_ummnmmzmmmm

[] Missing mdiceton of the aumber of the serlier spplicetion *
[[] Minnng indicaticn of the recalving Office with which it was filed.

1 Inconsistency with the Corresponding Indications In the Priority Document*

O

b []

e (]

e

« O]

Incopsutency with regard to the filmg date of the serher application:
The reques: indicates.

Tha prionty documen indizates.

Inconsmtency with regand to the mumber of the asrlier spplcatas:
The request indicaten.

The prionty documest mdicxtes.

I.nmml:'iwﬁll 10 the eomtry to the Puerls Conventlon for the Protactwon of Indusral Proparty or the
Meamber of the W &pﬂmﬂhﬁhuﬂ%mm

The request indficates
The pnomy documen: indicmazs,

Inconigancy with regard to the mnhorhty entrusted with the grauting of reglonal potenss under the wppliabie ropanal
patent treaty

Tha request indicates:

‘The pnarity documant mdicates.

Inconsuency with regand 1o the recmving Office with wiuch the international spplicetion was filad,
The request indicatas:
‘The priosity document mdwcates:

*  Evenifthus defect is not correctad in regpanse o this Invitation, the pnority clarm eancerned will not bo considered not w have besn
made (Ruls 26hir 2(b))

Farm PCT/RO/110 (Annex) (Jamuary 2000)
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Docket No LD0300
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

International Apphication No PCT/US02/09494
International Filmg Date 26 March 2002

Pnionity Date 29 March 2001

Applicant. Bnstol-Myers Squibb Company

For Cyano Sutstituted Dihydropynmidine Compounds And Their
Use To Treat Discases

Box PCT

Assistant Commussioner for Patents

Washington, D C 20231

RESPONSE TO INVITATION TO CORRECT DEFECTS
IN THE INTERNATIONAL APPLICATION

SIR
In response to the Invitatron to Correct Defects in the International Application noted

above, please note the apphicaton number for the pnonity patent applicaton 1s 10/104,382

No fee 1s believed due. However 1n the event a fee 18 due 1t 13 requested that the
payment be charged to Deposit Account 19-3880

y subps

Mamreen S8 Gib!

Reg No 44,121

Bristol-Myers Squibb Company
P O Box 4000

Princeton, New Jersey 08543-4000
(609) 252 3453

Express Maul mailing label aumber_ EV00]829709US
Dateof Depostt_______ Jyne 18. 2002

1 bereby certify that this paper correspondence 15 bemng deposited
with the United States Postal Service "Express Mul Past Office to
Addressee™ service on the date indicated above and 18 addressed to
the Assistant Commissioner of Patents and Trademarks, (Box PCT)

Washington, D C. 20231

e 7 o

(Signature of Person mailing paper or fee)




PCT/US02/09494

_From the INTERNATIONAL BUREAU
PCT To .
NOTIFICATION RELATING TO PRIORITY CLAIM

PCT Ruies 26bis 1 and 26bis 2-and - |+, +GIBBONS Maureen
Admlnls(tratlve Instructions SectlonsaWﬁ‘nﬁ}E) ‘W ¥ Myers Squibb Company

BMS/P N%?Z&?Aﬁmoe Line Road

Princeton NJ 08543-4000

PATENT COOPERATION TREATY

([ nited States of America

Date of maliing {day/month/yenr} -~ FEB—“ nuy
06 February 2003 {06 02 !  al

Apphcant's or agent’s file reference ) Date N NOTIFICATION
LDO300 { IMPORTANT

Intarmational apphoation No Imternational filing date (dey/month/year)
PCT/US02/0945954 26 March 2002 (26 03 02)

Applicant

BRISTOL MYERS SQUIBB COMPANY et al

The applicant Is hereby notified of the following in respeat of the pnority claimi{s) made in ths intamational application

1 Comrecban of priority claim. In accordance with the applicant's notloe received on 18 June 2002 (18 08 02)
the following priority claim has been corrected to read as follows

US 22 March 2002 (22 03 02) 10/104 382
El gvor thougk ha indicaticn of the number of the sariler application Is misaing

even though the following Indlcation In the priority clalim Is not the same as the corresponding indication appeanng
in the priority document

Z.D Addition of pnority clamn. In accordanoe with the apphoant s notice recelved on
the following priority olalm has been added

even though the indiocstion of the number of the earlier application Is miasing

sven though the following Indication In the priority claim Is not the same as the corresponding indication appearing
in the priority document

3 D As a result of the correctron and/or addition of (a) priority olaim{s) under items 1 and/or 2 the (earliest) prionty date s

4.[] Priority clalm considersd not to have been made.
I:] The applicant falled to respond to the Invitation under Rule 26bla.2{a) (Form PCT/B/318) within the presonbed tme limit
D The applicant s notice was recelved after the expirstion of the prescribed time limit under Rule 28bls.1{a}
D Tha applicant's notios falled to correct the priority claim so as to comply with the requirements of Rule 4.10.

The applicant may bsfore the technical preparations for Intamational publication have been complstad and subject to the
payment of a fee request the Internatronal Bureau to publish together with the Intemational apphoation information
concerning the priority claim See Rule 28bi1a2{0) and the PCT Applicant’s Gulde Volume | Annex B2(IB}

6. D In case whers multiple prioribes have been dlaimed the above ltem(s} relate to the following priority claim(s)

@ A copy of this notification has been sent to the recelving Offios and
D to the intarnational Searching Authority (where the international search report has not yet been issued)
the designated Offices (which have aiready been notified of the recsipt of the record copy)

The internationsl Bureau of WIPO Authorized offioer
34, chemin des Colombettes
1211 Genova 20, Switzerland Dominique DELMAS
Facsimile No. (41 22) 740.14.36 Tolophone No. (41 22) 338.83.38

Form PCTIB/318 (July 1888) 005445594
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From the INTERNATIONAL SEARCHING AUTHORITY

I;AURF.EN GIBBONS P T
smsroLwvees sums o IR E C B VE ¢

P O BOX 4000 IFICATION OF TRANSMITTAL OF
RT 206 & PROVINCE M PPATENT AT INTERNATIONAL SEARCH REPORT
PRINCETON NI 085 \ OR THE DECLARATION
kuo 05 2482 (PCT Rule 44 1)

Docketed Item {/$-]0p Dai of Malmg

: wymmiyeary 31 JUL 2009
Applicant s or agent 3 filo
LDO300 rxaome!' !_“_,G ACTION  Soe paragraphs 1 and 4 below
International applicatian No Intemational filmg date
PCT/USQ2/(09494 (day/month/year)

26 March 2002 (26 03 2002)

Applicant
BRISTOL-MYERS SQUIBEB COMPANY

1 E The applicant 13 hereby notified that the itermational search report bas been established and 15 iransmitted herewith

Fliing of amendments and statement under Article 19
The spplicant 15 entitled 1f hs 20 wishes 1o amend the claums of the international spplication (see Rule 46)

When®  The trme himh for filing such amendments 1 normally two months from the date of transminal of the
mternational search report

Where? Durectly 10 the Internstronsl Buresn of WIPO 34 chemin dea Colombettes
1211 Gencva 20, Switzeriand, Fecuimile No (41 22) 740 14 35

For move detailed instroctions, sce the notes on the accompanying sheet

2 []  Theapplcant is hereby noufied that no oternational search report will be established and that the declarstson wder
Arucle 17(2)a) to that effect s ranamtied herewnth

3 [] With regard to the protest sganst prymest of (an) adituonal foe{s) under Rute 40 2, the spplicant 1 notefied that

D the protest together with the declsion thereon has been transmiited 10 ths Imermmional Rurems together with the
spplicant & request to forward the texts of both the protest and the decimon thereon to the desipnated Offices

D no decision has been made yet on the protest the apphicant will be noufied as soon as & decusion 18 made.

4 Repminders

Shanly after 1B months from the priornty date, the lmernational apphication wili be publizhed by the International Buresu If the
spplicant washes to svoud or posipone publication, & notice of withdrawal of the international spplrcstion or of the priocty clum  must
reach the Internstional Burcau as provided in Rules 50 fvs 1 and 90 Ms 3 respectively before the completion of the technical
preparstions for interatianal publcation

Within 19 moaths from the priorty daie, but only in respect of some demgnated Offices, a demand for itermational preliminary
examinaton must be filed if the applicant winhes to posipone the entry 1o the national phase until 30 manths fram the priortty date
(in some Offices even later) otherwisc the epplicant must within 20 months from the priority date  perform the prescribed acts for
eniry into the astional phase befare those designated Offices

In respect of other designated Offices, the ume linnt of 30 moaths (or later) will spply even 1f no demand 15 filed within 19 months

Ses the Annex to Form PCT/IB/301 and, for detsls sbout the spplicsbic imsts, Office by Office see the PCT Applicars 5 Gulde
Valume [I Natlonal Chapiers and the WIPO Internet site

F 4

/
_— L] y 4
Nrme and muling address of the 1SA/US Al offi
Commissioner for Palems
Box PCT Shah

Washingion, D C 20231
Facmimile No_(703)305-3230 elephone No _703-308-0196
Form PCT/ISA/220 (April 2002) (See notes on accompanyng rhest)
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INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Noufi of Transmutial of Intermatiorml Search
Applicant 3 or agant s file reference mig?g:m wea dl:éruﬂm prpepalrin hllq;l‘l
below
Interational apphoatian No Intomnational filing date (day/month/year) | (Earlest) Prionty Date (day/month/year)
PCT/US02/09494 26 March 2002 (26 03 2002) 29 March 2001 (29 03 2001)
Applicant

BRISTOL-MYERS SQUIBB COMPANY

This international search report has been prepared by this International Searching Authonity and 15 transmstied to the
apphcant according 0 Artcle 18 A copy 15 bemng transrmitied 0 the International Burean

mmmhmponmofnmﬂlofa sheets
It 18 also accompanied by a copy of each prior art document cited m this report

1 Basls of the Report
a With regard (o the language the mnternatonal search was carmied out on the basis of the miemational application 1n the
langnage in which it was filed unless otherwise mndicated under this item

the mternational search was carned out on the basis of a transistion of the internatanal application furnished to this
Authonty (Rule 23 1(b))
b With regard to any rmcleatide and/or smino acld sequence disclosed m the international appLestion the nternational
search was carned out on the basis of the sequence lisung

contained in the mtsrnational application 1n written form

filed together with the mternational application 1n computer readable form
farnished subsequently to this Authonty in wnten form.

furmshed subsequently to thus Authonty in computer readable form

the statement that the subsequently furnished written sequence hstung does not go beyond the dusclosure m the
mternanonal application ag filed has been furnished

the statement that the information recorded 1n computer readable form 1s identical to the written sequence listing has
been furnished

Certain clalms were found unsearchable (See Box I)

Unity of Inventlon Is lacking (See Box IT)
4  With regard to the title

E the text is approved as submitted by the appheant
the tsxt has been esiabhshed by this Anthonty 1o read as follows

00 O 000000

w W

5  With mgard to the abstract
the text 15 approved as submiited by the applicant
the text has boen established according to Rule 38 2(b) by this Authonty as it appears m Box Il  The applicant

may within one month from the dats of maiing of this mnternational search report submit commenis 1o this
Authority

[

6  The figure of the drawings to be published with the abstract 1 Figure No
as suggested by the applicant I:] None of the figures
becsuse the applicant failed to sugpest a figure
D becange this figure better charactenzes the invention

Form PCT/ISA/210 (first sheex) (July 1998)



4

INTERNATIONAL SEARCH REPORT lnternaniona! applicanion No
PCT/USOL/09494
A CLASSIFICATION OF SUBJECT MATTER
IPC(7) CO7D 239/42 409/04 401/04 403/12 AG1K 3)/505 31/506 AGIP 9/14
USCL S14274 544315 J1R
According 1o Internanonal Patent Clasgification (IPC) or 1o both narional ciasn)fjeatvop and IPC

B FIELDS SEARCHED

Minimum documentation searched (classification systemn followed by clasnficaton symbols)
US 514/274 544/315 318

Documentation searched other than mmumm documentauon 1o the extent that such documents are included in the fields searched

Electronic data base consulted dunng the intsmational search (name of data base and where practicable search terma used)
CAS ONLINE EAST (IS&R)

C DOCUMENTS CONSIDERED TO BE RELEVANT

Caregory * Citation of documenl with mdicanion where appropriate of the relevant passages Relovant to claim No

A WO 00/78731 Al {(CELL TECH CHIROSCIENCE LIMITED) 28 December 2000 117
(28 12 00} especlally page 60 Examples 31 & 32

A KAPPE C O et al Synthesu and Reactions of Biginelll-Componnds  Part I 117
Journal of Heterocyclic Chenustry January February 1989 Vol 26 No 1 pages 55-64
especinlly compound #27 on page 59

A REHWALD M ct al Syntbesls of Thuenof2 3-d]pynmidines and Amino-pynumidines 117

from 2-Alkoxy-5-cysno-thioxopynmudine Intermediates Heterocycles June 1998 Vol
48 No 6 pages 1157 1167 espocialy compound #6 on page 1159

A AGARWAL, N et al Sutably Functionalised Pynmdines as Potential Antimyeotic 117
Agents Bioorganic & Medicinal Chemustry Letters 2000 Vol 10 pages 703-706
espexially page 705

A Chem Abstr Vol 114 No 9 RAM V | et al Chemotherspeutic Agents XI 117

Synthesis of Pyrimudines and Axolopynmidines as Leishmameides 04 March 1991
Abstract No 114 81744L

Farther documents are histed 1n the conunuation of Box C D See patent famuly annex

Spcclal cateperies of clind docunenos: T s document published afwer the internatinnal filing daie or pricrity
dute ool oot in confbet whth e spplicetion bt ched o underscand the
A  document defining the general state of the an which is nox conridered w be principks or theary onderlying the ioventkon
of mnicular relevance
x docurent of partieviar relevence the claimed Invention cagmnce be
carfier sppiication or patest published on or after the intzeroational Miing doe comidered novel or camuce be comldered to bxvolve an inventive step
when the docunsem i nken slooe
documen which may throw doubs aa priority clatm(s) ar which Is cled =
establuh e poblieszion dae of anceher chwtion of ather speeial ressm (an Y documess of particular relevance U tlabmed lovention cxmoot be
specified) consldered 1o jvalve an loversive sep when the documers b
camhined with ens or more other much documents, sch combsoarion
0" documatn referring W m om) disclnore e exhibivion or other meany belng abviou o a persan skdlied in the art
P* docanent publsied prior o the Internecional flling daoe bus Ister than the & docomers member of the same paten fanlly
peiorky dme claimad
Date of the actual completion of the intemationsl] search of mail mternational
b B i [ T e

22 June 2002 (22 06 2002)

Name and mailing address of the 1SA/US Au Meer lé
Croomsimiegey of Pateras snd Tradesmaris <
Box PCT d
Wablegion, D C 30031

Facsunile No (703)305 3230 Telephons No  703-308 1235

Form PCT/ISA/210 (second sheet) (July 1998)



International application No
INTERNATIONAL SEARCH REPORT PCTUS02/00494

C (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

-~

Casgory

Crtstion of document, with indieation, where sppropriste, of the relevan passages

Relovant 10 clum No !

A

Chem Abstr Vol 127 No 12 KLEIDERNIGG O P et al Synthems and Resctions
of Biginell] Compounds 8 Secparation of enantiomers of 4-Aryldihydropynmdines by
Dnarect Enantioselective HPLC A Cntical Companson of Chural Stationary Phases 22
September 1997 page 664 Abstract No 127 161790p

Chem Abstr Vol 133 No 7 AL-AFALEQet al Heterocyclic Synthesus via
Enamunomitnles An Efficient One Step Synthesis of Some Novel Azolo[1 5~
alpynmdine Pynmudo[l 2-a]benzimidazole Pynido[l 2-a]benzimidszole Pynmidine and
Pyrazole Denvatives 14 August 2000 pages 671-672 Abstract No 133 B9496b

Chem Abstr Vol 129 No 15 REHWALD M et al Synthesis of Thieno[2 3-
dlpyrimudines and Aminopynmidines fram 2-Alkoxy S-cyano-4-thfoxopyrimidine
Intermedistes 12 October 1998 pago 662 Abstract No 129 189296x

117

117

117

Form PCT/ISA/210 (second sheer) (July 1998)
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INTERNATIONAL pnmwnmuluﬁllmn !
MAUREEN GIBBONS uMs "ATnﬂ Mw PCT

BRISTOL-MYERS SQUIAB COMPANY gy LV \ j
P O BOX 4000 DCL 2 3 mz NOTIFICATION OF TRANSMITTAL O
RT 206 & PROVINCE LINE ROAD INTERNATIONAL PRELIMINARY
PRINCETON NJ 0RS$43-4000 EXAMINATION REPORT

Doeieted

(PCT Rule 71 1)
Attm'nnv i“i(;—) Soadidias,
19 DEC 2007
Applicant s or agant s file reference
IMPORTANT NOTIFICATION

Intarnanonal application No Internanonal Gimg date @ay/monih/year) | Pronty date (day/month/year)
PCT/US02/09494 26 March 2002 (26 03 2002) 29 March 2001 (29 03 2001)
Applicam

BRISTOL-MYERS SQUIBB COMPANY

1 The apphicant 18 herehy notified that tius Intematonal Preliminary Examumng Authonty transmits harewth the
internabhonal preliminary exgmanation report and iis snnexes if any estabhished on the miemational apphcaton,

2 A copy of the report and sts annexes 1f any 18 bemg trangmitted to the International Buresu for commymication
10 all the elected Offices

3 Whem requred by any of the elected Offices the Infernational Buresu will prepare an Engluh transiation of the
report (but not of any annexes) and wall trancamt guch translahon to those Offices

4 REMINDER

The applicant st enter the natonal phase befove each elected Office by performng certain acts (filmg
tranalations and paying national fees) withm 30 months from the priority date (or later in some Offices)(Articls
39(1))(see also the remunder sent by the Internahonal Burean wath Form PCT/IB/301)

Where & translation of the intermatonal application must be furmshed to an elected Office ¢hat translabhon pmst
contan a translanon of any annexes to the intermational prehmnary examingtion report It is the appheant s
regponsitality to prepars and furmsh such transiation directly o each elected Office concernad

For further detmils on the applicable time lymits and requirementy of the elected Offices see Vohone 1T of the
PCT Apphcant s Guuds

Name and mailing address of the [IPEA/US
c-u-ch—um

w-hu- pC 2mn
Faczimle No. (703)305-3230
Form PCT/IPEA/416 (July 1992)
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PCT
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT
(PCT Article 36 and Rule 70)

Aphnnluqmrlﬁerd'

See Notfication of Transmitial of Intermationnl
FOR FURTHER ACTION b, rery Examinancn Report (Form PCT/IPEA/416)

LDO300
[ Internancnal application No International filmg date (dayAnonth/vear) Pronty daie {day/month/year)
PCT/US02/09454 26 March 2002 (26 03 2002) _ 29 March 2001 (29 03 2001)

Internanonal Paient Clasmfication (IFC) or national classification sad IPC

Applicnt

BRISTOL-MYERS SQUIBB COMPANY

These annexes mﬂofnmlofg_m

IPC(7) CO7D 239/42, 405/04, 401/04, 403/12 AG1K 31/505 31/506 AGLP 5/14 andUS Tl 514/Z74 5447315 318

1 Ths inteemnationsl prelznmary examination report hes been prepared by this International Prelminary
HExamimng Authonty and is transmutted to the apphicant acconding to Article 36

2  This REPORT consists of a total of ~_ sheets mchahng thes cover sheet
meummhmlm theets of the descnipton claims and/or drawmgs

winch have been amended and are the basis for tina report and/or sheets containing rectificahons made
before this Authonity (see Rule 70 16 and Section 607 of the Admnistrahve Instructions under the PCT)

o [ ] Prory

I DX Bass of the report

3  Thus report contains mdcheations relating to the following stems

Il [] Non-estabizshment of report wath regard 1o novelty inveative step and industnal spphcability
v El Lack of umty of inventxn

v [X] Reasoned statement under Artie 35¢2) with regard 1o novelty mventive step or mdustrial
applicability citatsons and explanationy supporiing such statesnent

Vi D Cartam documents cited
VI [] Certam defocts m the mtematronal application
v D Certain observations on the mtemational apphcation

Date of submizmon of the demand Date of completion of this report
29 October 2002 (28 10 2002) )Afafuumus 12 20m)
Nzme snd mailing address of the IPEA/US L A offi /6
Cameissioner of Pataxts and Trademarks
Bex PCT
Wahingten, D.C. 2131
Fecaxmile No (703)305-3230 No. 703-308-1235

Farm PCT/IPEA/409 (cover sheet)(uly 1998) v



Intermabanat applhcahon No
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/USO2/09404 709
¥
1 Busis of the report
1 With regard to the elements of the intematinal applyeaton. *
E the internatinnal applicstion as ongnally filed J
E the descripion.
pages 1 92 as ongmally filed
pages NONE filed with the demand
pages NONE filod with the letter of
EX] the claims
pages 93-97 , 85 originally filad
pages NONE as amended (together wath any statement) under Article 19
pages NONE filed with the demand
pages NONE filed with the letter of
E the drawings:
pages NONE as origmally filed
pagea NONE filed with the demand
pages NONE filed with the letter of
D the sequence lusting part of the descniption
pagea NONE as ongmally filed
pages NONE filed with the demand
pages NONE filed with the letier of

2 With regard to the language, all the clements marked above were available or furmshed to dus Authority m the
langnage m which the intarnational application wag filed unless otherwise mdwcated under Gug item,
These clements were gvailable or furmshad to this Authority m the following language which 18

D the language of a translation formshed for the purposes of mtemahonal search (under Rute23 1(h))
[] the Language of publication of the méemanonal application (ander Rule 48 3(b))

[] e tanguage of the translanion firnshed for the purposes of mternational prehminary examination(umder Rules
55 2 and/ar 55 3)

3 With regand to any muclectide and/or amino acld sequence disclosed m the mternational spplication, the
internetional prelminary exarmnaticn was carried out an the basis of the sequence hsting.

[[] contamed in the intermational application 1 pronted foom

[ filed tgether with the mtemational applicancn m comyuter readable: form.
[ ] funishad subsequently to dus Authorty to wrtten form

[] farmshed sutwequently to this Authonty m computer readahle form

[ ] The stasement that the subsequently furmshed written sequence histmg does not go beyond the dusclosure m the
mntemational apphcation as filed hag been furnished

D mmmmemﬁmmmmddmwmfmmuﬂmndbﬂnmtmmm
has been farmshed.

4 [X] The smendments have resulted 1n the cancellation of

E the description, pages NONE
the clams, Nog NONE

the drawmngs shocts/fig NONE

5 D This report has besn established a8 if (same of) the emandments ind not been made since they ave been conmdered to go
beyond the disclosurs as filed a8 mdicated n the Supplemental Bax (Rule 70 2(c)) **

* Replacement sheetx winch kave been frnished 10 the recelving Office in response io an imvilation under Article 14 are referved to in

thas report &t  ongenally filed and are not annexed 1o this report since they do rot eontan amendmenis [Rales 70.16 and 20 17)

*% Any replacement sheet containing yuch amendments naai be referred (0 under dem ] and annexed 10 this repors

Form PCT/IPEA/40S (Bax 1) (July 1998)
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Internauonal applicanon No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/US02/09494 \
V Reasoned statement under Rule 66 2(2)() with regard to novelty inventive step or industrial & j
citations and explanations supporting such statement
1 STATEMENT r )
Nowelty (N) Claams 117 YES
Clamns NONE NO
Inventive Step (1S) Clams 117 YES
Clamns NONE NO
Industrial Appheshihity (IA) Clams 117 YES
Clanns NONE NO
2 CITATIONS AND EXPLANATIONS

Clanme § 17 meet the critena set out m PCT Article 33(2)-(4) becanss the prior art does not teach or faurly suggest compounds of
substituted 5-cysno-4-phenyl 3 6-dbydro-pyrmmdine  The closest reforence, Kappe et al. (7 Het. Chem ) dwcdases an
micrmedate compound #7224  Sad mtermediate difers from the clanned compound by not having a subetsuent on the rmg N that »
equvalent to the cistmed Re. ' With no bndging reference there 1s no motvation for ane skillad m the art to modify the compoond of
Kappeeial Tims the matant invenhion has both novelty and sn mventive siep

All claima meet the critena for industnial applicability becanse the clamed campomnds can be prepared by phermaceutacal industrns
and used io treat proliferative dueages

Form PCT/IPEA/A0) (Box V) (hly 1998)
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internanonal appheaton No N

514/274 5441315 318

—

PCT/US02/09494 W?(
A CLASSIFICATION OF SUBJECT MATTER u
PCC) CO7D 239/4.. 09/04 401/04 403/12 AG1K 31/505 31/506 AGLP 9/14 t

US. 5147274 5447315 318

Mininmm documentation searched (clasuification system foliowed by classification symbols)

Documentation searched other than mininum docnmentation 10 the extent that such documents are includad m the flelds searched

CAS ONLINE EAST (ISXR)

Eloctromic daia baso censulied during the international search (nxme of data baso and, where practicable search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Cliaton of document, with mdication, where appropriate of the relevant passages

Relevant 1o claqm No

especally compound £27 on page 59

from 2-Alkoxy-5-cyano-

especually page 705

Abstract No 114 81744t

A WO 0078731 Al (CELL TECH CHIROSCIENCR LIMITED) 28 December 2000
(23 12 00) especially page 60 Examples 31 & 32

A KAPPE C. O et.al Synthesis snd Reactions of Biginel-Compounds Partl
Joumal of Heterocyclic Chemustry Jammary-Rebroary 1989 Val 26 No 1 pages 55-64

A REHWALD M ct. al Synthesis of Thieno{2 3-djpynmidines and Ammo-pyrimdines
dins Intermediates Heterocycles June 1998 Vol
48 No 6 pages 1157 1167 especialy compound #5 on page 1159

A AGARWAL N et al. Smmbly Functionalised Pyrimidines as Potential Antimycotic
Agents Bloorgamc & Moedicinal Chemistry Letters 2000 Vol 10 pages 703-706

A Chem. Absr Vol 114 No 9 RAM V J et al Chemotherapeunc Ageats XI
Synthesls of Pyrimidines and Azolopynmdines as Leishmameides 04 March 1991

117

117

117

117

117

Further documents are Listed m the contimuation of Box C

I:] Ses patent family apnex

Special catepories of chied docamems.
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I, Stephen B Davis, Patent Counsel, Patent Department,
BRISTOL-MYERS SQUIBB COMPANY, do hereby certify that this
document is a notarized true and orignial signed by the
inventor

Yo Yot

Ste n B Davis

STATE OF NEW JERSEY ;
COUNTY OF MERCER )

subigfibed and sworn to before me this
b day of , do003

Notary Public

hvm%umm
SEAL we‘""‘“’“mmam
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appropriate)

Apphicant(s)
Louls J Lombardo Besllea Mead N.J
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Louls J Lombardo raskiing at 40 West Street
Belle Mead, New Jersey 08502
Unlted States of America

Laurence | Wu residing at 43 Nathan Court

Newton, Pennsyivania 18940

United States of America,
pursuant to contractual cbligations heretofore assumed by us and/or for good and valuable
consideration, the receipt and adequacy of which ls hereby acknowiedged, do hereby seil and
assign to Bristol-Myers Squibb Company, a Delaware corporation, having & place of business at
Lawrencevilie-Princeton Roed, Princeton, NJ 08543-4000, is successors, assigna and legal
representatives, all our right, titis and interest, which Includes the right to and full banefit of such
priorities as may now or hereafier be granted to us by local laws or by treaty, including any
international convention for the protection of Industrial property, in and for all countries of the worlkd
Including the United States and its territories and possessions, in and to the invention entitied

r

CYANO-SUBSTITUTED DIHYDROPYRIMIDINE COMPOUNDS AND THEIR USE TO TREAT
DISEASES

invented by us and described In the non-provigional Unlited States patent application exacuted on
even date herewith inciuding said non-provisional United States patent application and any
application claiming priority from said non-provisional application, filed in any country, and any
patents which may be issued and/or granted thereon, and all divisions, continuations, relssues,
reaxamination certificates and axtensions thereof In all countries, the sald interest being the entire
ownership of sald Invention and all of sald applications, patents (Including relssue patents),
extensions and reexamination certificates to be held and enjoyed by the sald Bristol-Myers Squibb
Company and its successors and assigns to the full end of the tems to which said patents
(including relssue patents), extensions and reexamination certificatee may be granted and/or
issued, as fully and entirely as the same wouki have been held and enjoyed by us If thie sale,
assignment and tranefer had not been made,
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respecting sald invention, to testify in any legal proceedings, to sign and/or execute any further
documents and/or Instruments which may be necessary, lawful and proper in and/or for the filing
and/or prosecution of all applications, including divisional, continuation and relssue applications,
extensions and reexamination certificates and/or the granting and/or lssuance thereof and/or to
otherwise sacure title to sald invention and all of saki applications, patents (inciuding relssue
patsnis, extensions and reexamination certificates In said assignes, and In general to do everything
posshie to ald sakd assignee, Its successors and assigns to obtaln and enforce proper protection
for sald invention in all countries

Signed this 21 day of March , 2002 by q& a

Lomberdo
Stateof ____NewJomgy
Countyof ___Mercer
There appeared before me the pereon above-named and acknowledged that they executed the
same, of their own free will for the purpose set forth on this 21 _ day of ___March , 2002

Ag‘/dlo_ Frames _
Notary Public

Notary Public of New Jersey

My Comxmission Expires Janvary §, 2005
Signed this_A!_ dayof_Zfech. _, 2002 by ?'/‘&
rence | Wu
Stateof ____NewjJoregy
County of _Mercer

There appeared bsfore me the person above-named and acknowledged that they executed the
same, of their own free will for the purpose set forth on this 2/ dnyofd , 2002,

Atds. Franes

Notary Public

No!lryhlllledNeme
My Comnimion Expires Janunary 5, 2005
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Bogotda DC

Doctor(a)

RAMIRO CASTRO DUQUE

Apoderado(a)

BRISTOL MYERS SQUIBB COMPANY

REFERENCIA. Radicacién No 03 085451
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Actuacidn 416
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Teniendo en cuenta que la solictud de privilegio de patente que se tramita bajo el
expediente ndicado en la referencia redne los requisitos de forma establecidos en a
Declsién 486 de la Comisién de la Comunidad Andina el Tratado de Cooperacién en
Materla de Patertes (PCT), el Reglamento y la Circular Unica de la Superintendencia de
Industna y Comerclo, se envia el extracto de la solicitud a la Oficina de Comunicaclones
para efecto de su pubhcacién en la Gaceta de Propiedad Industnal
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