FUROPYRIMIDINEDIONE DERIVATIVES AS TRPA1 MODULATORS

Related applications
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Technical Field

The present patent application relates to furopyrimidinedione derivatives as
TRPA1 modulators with transient receptor potential ankyrinl (TRPA1) activity.

Background of the Invention

The transient receptor potential (TRP) channels or receptors are pain receptors.
They have been classified into seven subfamilies: TRPC (canonical), TRPV (vanilloid),
TRPM (melastatin), TRPP (polycystin), TRPML (mucolipin), TRPA (ankyrin,
ANKTM1) and TRPN (NOMPC) families. The TRPC family can be divided into 4
subfamilies (i) TRPC1 (ii) TRPC2 (iii) TRPC3, TRPC6, TRPC7 and (iv) TRPC4, TRPCS5
based on sequence functional similarities. Currently the TRPV family has 6 members.
TRPV5 and TRPV6 are more closely related to each other than to TRPV1, TRPV2,
TRPV3 or TRPV4. TRPA1 is most closely related to TRPV3 and is more closely related
to TRPV1 and TRPV2 than to TRPVS and TRPV6. The TRPM family has 8 members.
Constituents include the following: the founding member TRPM! (melastatin or
LTRPCI), TRPM3 (KIAA1616 or LTRPC3), TRPM7 (TRP-PLIK, ChaK(1), LTRPC7),
TRPM6 (ChaK2), TRPM2 (TRPC7 or LTRPC2), TRPMS8 (TRP-p8 or CMR1), TRPM5
(MTR1 or LTRPCS5) and TRPM4 (FLJ20041 or LTRPC4). The TRPML family consists
of thc mucolipins, which include TRPMLI (mucolipin 1), TRPML2 (muco]ipin 2) and
TRPML3 (mucolipin 3). The TRPP family consists of two groups of channels: those
predicted to have six transmembrane domains and those that have eleven. TRPP2
(PKD2), TRPP3 (PKD2L1), TRPP5 (PKD2L2) are all predicted to have six
transmembrane domains. TRPP1 (PKD1, PC1), PKD-REJ and PKD-1L1 are all thought
to have eleven transmembrane domains. The sole mammalian member of the TRPA

family is ANKTMI.
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It is believed TRPA1 is expressed in nociceptive neurons. Nociceptive neurons of
the nervous system sense the peripheral damage and transmit pain signals. TRPAI is
membrane bound and most likely acts as a heterodimeric voltage gatcd channel. It is
believed to have a particular secondary structure, its N-terminus is lined with a large
number of ankyrin repeats which are believed to form a spring-like edifice. TRPAI is
activated by a variety of noxious stimuli, including cold temperatures (activated at 17°C),
pungent natural compounds (e.g., mustard, cinnamon and garlic) and environmental
irritants (MacPherson, L. J. et al., Nature, 2007, 445; 541-545). Noxious compounds
activate TRPA1 ion channels through covalent modification of cysteines to form
covalently linked adducts. Variety of endogenous molecules produced during tissue
inflammation / injury have been identified as pathological activators of TRPA1 receptor.
These include hydrogen peroxide which is produced due to oxidative stress generated
during inflammation, alkenyl aldehyde 4-HNE - an intracellular lipid peroxidation
product and cyclopentenone prostaglandin 15dPGJ2 which is produced from PGD2
during inflammation / allergic response. TRPAI is also activated in receptor dependant
fashion by Bradykinin (BK) which is released during tissue injury at peripheral terminals

The difference between TRPAI1 and other TRP receptors is that TRPA1 ligand
binding persists for hours due to which the physiological response (e.g., pain) is greatly
prolonged. Hence to dissociate the electrophile, an effective antagonist is required.

WO 2009/158719, WO 2009/002933, WO 2008/0949099, WO 2007/073505, WO
2004/055054 and WO 2005/089206 describe the TRP channels as the targets for the
treatment of pain and related conditions.

In efforts to discover better analgesics for the treatment of both acute and chronic
pain and to develop treatments for various neuropathic and nociceptive pain states, there
exists a need for a more effective and safe therapeutic treatment of diseases, conditions
and/or disorders modulated by TRPA1.

Summary of the Invention
The present invention relates to compounds of the formula (I):



or a pharmaceutically acceptable salt thereof,
wherein,

R! and R?, which may be the same or different, arc independently selected from
hydrogen, substituted or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
arylalkyl, (CR*RY),OR*, COR*, COOR*, CONR*R’, (CH;),NR*R’, (CH,),CHR*R’,
(CH,),NR*R” and (CH,),NHCOR?;

R? is selected from hydrogen, substituted or unsubstituted alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl and cycloalkenyl;

Zy and Z, are independently oxygen or CR?; with a proviso that one of Z; or Z; is
always oxygen and other is CR;

L is a linker selected from -(CR*RY),-, -O-(CR*R?),-, -C(0)-, -NR*-, -S(0),NR*-,
-NR*(CR*RY),- and -S(O)NR*(CR*R),;

R" is selected from hydrogen, cyano, substituted or unsubstituted alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, biaryl, heteroaryl, heteroarylalkyl,
heterocyclic ring, heterocyclylalkyl, OR*, (CR*'R"),OR*, COR*, COOR*, CONR'R’,
S(O)mNR*R?, NR*RY, NR*(CR*RY),OR*, (CH2).NR*R?, (CH,),CHR*R?,
NR*(CR*R),CONR*R?, (CH;),NHCOR*, (CH3),NH(CH,),SO,R*, (CH),NHSO,R*, SR*
and OR%;

U is selected from -(CR*RY),- substituted or unsubstituted aryl, substituted or
unsubstituted five membered heterocycles selected from the group consisting of thiazole,
isothiazole, oxazole, isoxazole, thiadiazole, oxadiazole, pyrazole, imidazole, furan,
thiophene, pyrroles, 1,2,3-triazoles and 1, 2, 4-triazole, or substituted or unsubstituted six
membered heterocycle selected from the group consisting of pyrimidine, pyridine and
pyridazine; '

V is selected from hydrogen, cyano, nitro, -NR*R?, halogen, hydroxyl, substituted
or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl,
haloalkyl, haloalkoxy, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl, -C(O)OR*  -ORF,
-C(O)NR*R’, -C(O)R* and -SO,NR*R’; or

alternatively, U and V together may form an optionally substituted 3 to 7
membered saturated or unsaturated cyclic ring that may optionally include one or more
heteroatoms selected from O, S and N;

at each occurrence, R* and R’ are independently selected from hydrogen,

hydroxyl, halogen, substituted or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl,
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cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclic
ring and heterocyclylalkyl; and

at each occurrence, ‘m’ and ‘n’ arc independently selected from O to 2, both
inclusive.

According to one embodiment, there is provided a compound of the formula (Ia):
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or a pharmaceutically acceptable salt thereof,
wherein,

R! and R?, which may be the same or different, are independently selected from
hydrogen, substituted or unsubstituted alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, arylalkyl, (CR*RY),OR*, COR*, COOR”, CONR'R’, (CH2).NR'R’,
(CH,),CHRR’, (CH,),NR*R” and (CH,),NHCOR®;

R? is selected from hydrogen, cyano, substituted or unsubstituted alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, biaryl, heteroaryl, heteroarylalkyl,
heterocyclic ring, heterocyclylalkyl, OR*, (CR*R"),OR*, COR*, COOR*, CONR'R’,
S(O)uNR™R?, NR*RY, NR*(CR*RY),OR*, (CH2),NR*R?, (CH,),CHR*R?,
NR*(CR*R"),CONR™R’, (CH;),NHCOR”, (CHz)nNH(CHz)nSOZR", (CH;),NHSO,R*, SR*
and OR™; ‘

U is sclected from -(CR'R”),- substituted or unsubstituted aryl, substituted or
unsubstituted five membered heterocycles selected from the group consisting of thiazole,
isothiazole, oxazole, isoxazole, thiadiazole, oxadiazole, pyrazole, imidazole, furan,
thiophene, pyrroles, 1,2,3-triazoles and 1, 2, 4-triazole, or substituted or unsubstituted six
membered heterocycle selected from the group consisting of pyrimidine, pyridine and
pyridazine;

V is selected from hydrogen, cyano, nitro, -NR*R”, halogen, hydroxyl, substituted
or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl,
haloalkyl, haloalkoxy, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl, -C(O)OR*, -OR’,
-C(O)NR'R?, -C(O)R* and -SO,NR*RY; or



alternatively, U and V together may form an optionally substituted 3 to 7
membered saturated or unsaturated cyclic ring that may optionally include one or more
heteroatoms selected from O, S and N;

at each occurrence, R* and R are independenﬂy selected from hydrogen,
hydroxyl, halogen, substituted or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclic
ring and heterocyclylalkyl; and

at each occurrence, ‘m’ and ‘n’ are independently selected from O to 2, both
inclusive.

The embodiments below are illustrative of the present invention and are not
intended to limit the claims to the specific embodiments exemplificd.

According to one embodiment, specifically provided are compounds of the
formula (Ta) in which R" is hydrogen or (C;-C,) alkyl.

.According to yet another embodiment, specifically provided are compounds of the
formula (Ia) in which R' and R? are methyl.

According to yet another embodiment, specifically provided are compounds of the
formula (Ta) in which ‘U’ is substituted or unsubstituted five membered heterocycle,
preferably thiazole, imidazole, isoxazole, pyrazole or thiadiazole and the substituent is
alkyl, halogen, haloalkyl, hydroxyalkyl or substituted or unsubstituted phenyl.

According to yet another embodiment, specifically provided are compounds of the
formula (Ta) in which ‘U’ is substituted or unsubstituted six membered heterocycle,
preferably pyridine.

According to yet another embodiment, specifically provided are compounds of the
formula (Ia) in which ‘U’ is substituted or unsubstituted aryl, preferably phenyl.

According to yet another embodiment, specifically provided are compounds of the
formula (Ia) in which ‘U’ is -CH,-CH,-linker.

According to yet another embodiment, specifically provided are compounds of the

2

formula (Ta) in which ‘U’ and-“V’ are fused to form benzothiazole ring which is
optionally substituted with one or more halogens.

According to yet another embodiment, specifically provided are compounds of the
formula (Ta) in which ‘V’ is substitutcd or unsubstituted aryl, preferably phényl. In this -
embodiment the substituents on phenyl may be one or more and are independently
selected from halogen (for example F, Cl or Br), cyano, alkyl (for example iso-butyl or

tert-butyl), haloalkyl (for example CF3), alkoxy (for example OCHz, OCH,CH(CHz),,
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OCH;C(CH3); or OCH,CH,CH(CHs3),), haloalkoxy (for example OCHF,;, OCF;,
OCH,CF;, or OCH,CH,CF;) and cycloalkylalkoxy (for example cyclopropylmethoxy).

According to one embodiment, there is provided a compound of the formula (Ib):
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or a pharmaceutically acceptable salt thereof,
wherein,

U, V, R, R? and R® are as defined above.

The embodiments below are illustrative of the present invention and are not
intended to limit the claims to the specific embodiments exemplified. .

According to one embodiment, specifically provided are compounds of the
formula (Ib) in which R" is hydrogen or (C)-Cs) alkyl.

According to another embodiment, specifically provided are compounds of the
formula (Ib) in which R! and R? are methyl.

According to yet another embodiment, specifically provided are compounds of the
formula (Ib) in which ‘U’ is substituted or unsubstituted five membered heterocycle,
preferably thiazole.

According to yet another embodiment, specifically provided are compounds of the
formula (Ib) in which ‘V’ is substituted or unsubstituted aryl, preferably phenyl. In this
embodiment the substituents on phenyl may be one or more and are independently
selected from halogen (for example F, Cl or Br), alkyl (CH,CH(CHs),), haloalkyl (for
example CF3) and haloalkoxy (for example OCHF,, OCF; or OCH,CFj).

According to one embodiment, there is provided a compound of the formula (Ic):
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or a pharmaceutically acceptable salt thereof,

wherein,

R', R? and R* which may be the same or different, are each independently

hydrogen or (C;-Cy)alkyl; and

RY, RS, R(’, R7, R*and R‘), which may be same or different, are each independently
selected from the group comprising of hydrogen, halogen, cyano, hydroxyl, nitro, amino,
substituted or unsubstituted alkyl, alkoxy, haloalkyl, haloalkoxy, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl.

The embodiments below are illustrative of the present invention and are not
intended to limit the claims to the specific embodiments exemplified.

According to one embodiment, specifically provided are compounds of the
formula (Ic) in which R” is hydrogen or (C;-Cy) alkyl, for example methyl.

According to another embodiment, specifically provided are compounds of the
formula (Ic) in which R! and R? are methyl.

According to another embodiment, specifically provided are compounds of the
fbrmula (Ic) in which R, R’, R® and R’ are independently selected from hydrogen, fluoro,
chloro, bromo, iso-butyl, 2,2-dimethylpropoxy, iso-butoxy, 3-methylbutoxy, difluoromethxy,
trifluoromethyl trifluoromethoxy, trifluoroethoxy, tr‘iﬂuoropropoxy, and
cyclopropylmetoxy.

According yct another embodiment, specifically provided are compounds of the
formula (Ic) in which R® is hydrogen.'

According to one embodiment, specifically provided are compounds of the
formula (Ic) in which R is hydrogen or (C1-Cy) alkyl.

Particularly contemplated are compounds of the formulas (I), (Ia), (Ib) and (Ic),
which possess I1Csq of less than 250 nM, preferably, less than 100 nM, more preferably,
less than 50 nM with respect to TRPA1 activity as measured by method as described in
the present patent application.

It should be understood that the formulas (I), (la), (Ib) and (Ic) structurally
encompasses all stereoisomers, enantiomers and diastereomers, and pharmaceutically
acceptable salts that may be contemplated from the chemical structure of the genera

described herein.



The compound of the present invention as TRPAl modulator is used herein
because it is more selective for one TRP isoform than others, e.g., 2-fold, 5-fold, 10-fold,
and more preferably at least 20, 40, 50, 60, 70, 80, or at least 100- or cven 1000-fold more
selective for TRPAI over one or more of TRPC6, TRPVS5, TRPV6, TRPMS, TRPVI,
TRPV2, TRPV4 and/or TRPV3.

In accordance with another aspect, the present patent application provides a
pharmaceutical composition that includes at least one compound described herein and at
least one pharmaceutically acceptable excipient (such as a pharmaceutically acceptable
carrier or diluent).  Preferably, the pharmaceutical composition comprises a
therapeutically effective amount of at least one compound described herein. The
compounds described in the present patent application may be associated with a
pharmaceutically acceptable excipient (such as a carrier or a diluent) or be diluted by a
carrier, or enclosed within a carrier which can be in the form of a capsule, sachet, paper or

other container.

The compounds of the present invention can be administered as pharmaceutical
composition containing, for example, 0.1 to 99.5% (more preferably, 0.5 to 90%) of
active ingredient in combination with a pharmaceutically acceptable carrier. The ultimate
dose will depend on the condition being treated, the route of administration and the age,

weight and condition of the patient and will be the doctor’s discretion.

Compounds of the present invention may be used in the manufacture of
medicaments for the treatment of any discases disclosed herein. The compounds and
pharmaceutical compositions described herein are useful for modulating TRPAI1
receptors, wherein modulation is believed to be related to a variety of discase states.

The compound of the present invention can be administered alone or in
combination with other therapeutic agents. For instance, the TRPAl modulator is
administered conjointly with one or more of an anti-inflammatory agent, anti-acne agent,
anti-wrinkle agent, anti-scarring agent, anti-psoriatic agent, anti-proliferative agent, anti-
fungal agent, anti-viral agent, anti-septic agent, anti-migraine agent, keratolytic agent, or
a hair growth inhibitor

In accordance with another aspect, the present patent application further provides

a method of inhibiting TRPA1 receptors in a subject in need thereof by administering to



the subject one or more compounds described herein in the amount effective to cause
inhibition of such receptor.

Detailed Description of the Invention

Definitions
The terms “halogen” or “halo” includes fluorine, chlorine, bromine or iodine.

The term “alkyl” refers to a straight or branched hydrocarbon chain radical
consisting solely of carbon and hydrogen atoms, containing no unsaturation, having from
one to eight carbon atoms, and which is attached to the rest of the molecule by a single
bond, e.g., methyl, ethyl, n-propyl, 1-methylethyl (isopropyl), n-butyl, n-pentyl and 1,1-
dimethylethyl (ferz-butyl). The term “Ci alkyl” refers to an alkyl chain having 1 to 6
carbon atoms. Unless set forth or recited to the contrary, all alkyl groups described herein

may be straight chain or branched, substituted or unsubstituted

The term “alkenyl]” refers to an aliphatic hydrocarbon group containing a carbon-
carbon double bond and which may be a straight or branched chain having 2 to about 10
carbon atoms, e.g., ethenyl, l-propenyl, 2-propenyl (allyl), iso-propenyl, 2-methyl-1-
propenyl, 1-butenyl and 2-butenyl. Unless sct forth or recited to the contrary, all alkenyl

groups described herein may be straight chain or branched, substituted or unsubstituted.

The term “alkynyl” refers to a straight or branched chain hydrocarbyl radical
having at least one carbon-carbon triple bond and having 2 to about 12 carbon atoms
(with radicals having 2 to about 10 carbon atoms being preferred) e.g., ethynyl, propynyl
and butynyl. Unless set forth or recited to the contrary, all alkynyl groups described

herein may be straight chain or branched, substituted or unsubstituted.

The term “alkoxy” refers to a straight or branched, saturated aliphatic hydrocarbon
radical bonded to an oxygen atom that is attached to a core structure. Examples of alkoxy
groups include but are not limited to methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, tert-butoxy, pentoxy, 3-methyl butoxy and the like. Unless set forth or recited
to the contrary, all alkoxy groups described herein may be straight chain or branched,

substituted or unsubstituted.

The term “haloalky]” and “haloalkoxy” means alkyl or alkoxy, as the case may be,
substituted with one or more halogen atoms, where alkyl and alkoxy groups are as

defined above. The term “halo” is used herein interchangeably with the term “halogen’

means F, Cl, Br or 1. Examples of “haloalkyl” include but are not limited to

-9



trifluoromethyl, difluoromethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, pentachloroethyl
4,4,4-trifluorobutyl, 4,4-difluorocyclohexyl, chloromethyl, dichloromethyl,
trichloromethyl, 1-bromocthyl and the like. Examples of “haloalkoxy” include but arc not
limited to fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy,
pentafluoroethoxy, pentachloroethoxy, chloromethoxy, dichlorormethoxy,
trichloromethoxy, 1-bromoethoxy and the like. Unless set forth or recited to the contrary,
all “haloalkyl” and “haloalkoxy” groups described herein may be straight chain or

branched, substituted or unsubstituted.

The term “cycloalky]l” denotes a non-aromatic mono or multicyclic ring system of
3 to about 12 carbon atofns, such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Examples of multicyclic cycloalkyl groups include, but are not limited to,
perhydronapththyl, adamantyl and norbornyl gl'oupé, bridged cyclic groups or
sprirobicyclic groups, e.g., spiro(4,4) non-2-yl. Unless set forth or recited to the contrary,
all cycloalky! groups described herein may be substituted or unsubstituted.

The term “cycloalkylalkyl” refers to a cyclic ring-containing radical having 3 to
about 8 carbon atoms directly attached to an alkyl group. The cycloalkylalkyl group may
be attached to the main structure at any carbon atom in the alkyl group that results in the
creation of a stable structure. Non-limiting examples of such groups include
cyclopropylmethyl, cyclobutylethyl and cyclopentylethyl. Unless set forth or recited to
the contrary, all cycloalkylalkyl groups described hercin may be substituted or
unsubstituted.

The term “cycloalkylalkoxy” is used to denote alkoxy substituted with cycloalkyl,
wherein ‘alkoxy’ and ‘cycloalkyl’ are as defined above (either in the broadest aspect or a
preferred aspect). Examples of cycloalkylalkoxy groups include cyclopropylmethoxy, 1-
or 2-cyclopropylethoxy, 1-, 2- or 3- cyclopropylpropoxy, 1-, 2-, 3- or 4-cyclopropyl-
butoxy, cyclobutylmethoxy, 1- or 2- cyclobutylethoxy, 1-, 2- or 3- cyclobutylpropoxy, 1-,
2-, 3- or 4-cyclobutylbutoxy, cyclopentylmethoxy, 1- or 2-cyclopentylethoxy, 1-, 2~ or 3-
cyclopentylpropoxy, 1-, 2-, 3- or 4- cyclopentylbutoxy, cyclohexylmethoxy, 1- or 2-
cyclohexylethoxy and 1-, 2- or 3- cyclohexylpropoxy. Preferably, ‘cycloalkylalkoxy’ is
(Cs¢)cycloalkyl-(Cyg)alkoxy. Unless set forth or recited to the contrary, all
cycloalkylalkoxy groups described herein may be substituted or unsubstituted,

The term “cycloalkenyl” refers to a cyclic ring-containing radical having 3 to

about 8 carbon atoms with at least one carbon-carbon double bond, such as
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cyclopropenyl, cyclobutenyl and cyclopentenyl. Unless set forth or recited to the contrary,
all cycloalkenyl groups described herein may be substituted or unsubstituted.

The term “aryl” means a carbocyclic aromatic system containing onc, two or threc
rings wherein such rings may be fused. If the rings are fused, one of the rings must be
fully unsaturated and the fused ring(s) may be fully saturated, partially unsaturated or
fully unsaturated. The term “fused” means that a second ring is present (ie, attached or
formed) by having two adjacent atoms in common (i.e., shared) with the first ring. The
term “fused” is equivalent to the term “condensed”. The term “aryl” embraces aromatic

-radicals such as phenyl, naphthyl, tetrahydronaphthyl, indane and biphenyl. Unless set
forth or recited to the contrary, all aryl groups described herein may be substituted or
unsubstituted.

The term “arylalkyl” refers to an aryl group as defined above directly bonded to
an alkyl group as defined above, e.g., -CH,CgHs or -C,H4CsHs. Unless set forth or recited
to the contrary, all arylalkyl groups described herein may be substituted or unsubstituted.

The term “heterocyclic ring” refers to a stable 3- to 15-membered ring radical
which consists of carbon atoms and from one to five heteroatoms selected from nitrogen,
phosphorus, oxygen and sulfur. For purposes of this invention, the heterocyclic ring
radical may be a monocyclic, bicyclic or tricyclic ring system, which may include fused,
bridged or spiro ring systems and the nitrogen, phosphorus, carbon, dxygcn or sulfur
atoms in the heterocyclic ring radical may be optionally oxidized to various oxidation
states. In addition, the nitrogen atom may be optionally quaternized; and the ring radical
may be partially or fully saturated (i.e., heterocyclic or heteroaryl). Examples of such
heterocyclic ring radicals include, but are not limited to, azetidinyl, acridinyl,
benzodioxolyl, benzodioxanyl, benzofuranyl, carbazolyl, cinnolinyl, dioxolanyl,
indolizinyl, naphthyridinyl, perhydroazepinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, pyridyl, pteridinyl, purinyl, quinazolinyl, quinoxalinyl, quinolinyl,
isoquinolinyl, tetrazolyl, imidazolyl, tctrahydroisoginolyl, piperidinyl, piperazinyl, 2-
oxopipérazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-
piperidonyl, pyrrolidinyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolinyl,
oxazolidinyl, triazolyl, indanyl, isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl,
thiazolinyl, thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, isoindolyl,
indolinyl, isoindolinyl, octahydroindolyl, octahydroisoindolyl, quinolyl, isoquinolyl,
decahydroisoquinolyl, benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl,

benzooxazolyl, furyl, tetrahydrofuryl, tetrahydropyranyl, thienyl, benzothienyl,
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thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, dioxaphospholanyl,
oxadiazolyl, chromanyl and isochromanyl. The heterocyclic ring radical may be attached
to the main structure at any heteroatom or carbon atom that results in the creation of a
stable structure. Unless set forth or recited to the contrary, all heterocyclic ring described
herein may be substituted or unsubstituted.

The term “heterocyclyl” refers to a heterocyclic ring radical as defined above. The
heterocyclyl ring radical may be attached to the main structure at any heteroatom or
carbon atom that results in the creation of a stable structure. Unless set forth or recited to
the contrary, all heterocyclyl groups described herein may be substituted or unsubstituted.

The term “heterocyclylalkyl” refers to a heterocyclic ring radical directly bonded
to an alkyl group. The heterocyclylalkyl radical may be attached to the main structure at
any carbon atom in the alkyl group that results in the creation of a stable structure. Unless
set forth or recited to the contrary, all heterocyclylalkyl groups described herein may be
substituted or unsubstituted.

The term “heteroaryl” refers to an aromatic heterocyclic ring radical. The
heteroaryl ring radical may be attached to the main structure at any heteroatom or carbon
atom that results in the creation of a stable structure. Unless set forth or recited to the
contrary, all heteroaryl groups described herein may be substituted or unsubstituted.

The term “heteroarylalkyl” refers to a heteroaryl ring radical directly bonded to an
alkyl group. The heteroarylalkyl radical may be attached to the main structure at any
carbon atom in the alkyl group that results in the creation of a stable structure. Unless set
forth or recited to the contrary, all heteroarylalkyl groups described herein may be
substituted or unsubstituted.

Unless otherwise specified, the term “substituted” as used herein refers to
substitution with any one or more or any combination of the following substituents:
hydroxy, halogen, carboxyl, cyano, nitro, oxo (=0), thio (=S), substituted or unsubstituted
alkyl, substituted or unsubstitutcd haloalkyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted haloalkoxy, substituted or unsubstituted alkenyl, substituted
or unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkenylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
amino, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclylalkyl ring, substituted or unsubstituted

heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted or unsubstiuted
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guanidine, -COORY, -C(O)R¥, -C(S)R¥, -C(O)NR*R?, -C(O)ONR*RY, -NR*CONR’R?, -
N(R¥)SORY, -N(R")SO,R”, -(=N-N(R)RY), -NR*C(O)ORY, -NR*R”, -NR*C(O)RY, -
NR¥C(S)RY, -NR¥C(S)NRYR?, -SONR*RY, -SO,NR*RY, -OR*, -OR*C(O)NR'R?, -
OR*C(0)ORY, -OC(O)R¥, -OC(O)NR*RY, -R*NRYC(O)R?, -R*ORY, -R*C(O)OR’, -
R¥C(O)NRYR?, -R¥C(O)RY, -R*OC(O)RY, -SR¥, -SOR¥, -SO,R* and -ONO,, wherein
R RY and R” are independently selected from hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted
or unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted amino, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted heterocyclylalkyl ring, substituted or
unsubstituted heteroarylalkyl or substituted or unsubstituted heterocyclic ring.

The term “treating” or “treatment” of a state, disorder or condition includes; (a)
preventing or delaying the appearance of clinical symptoms of the state, disorder or
condition developing in a subject that may be afflicted with or predisposed to the state,
disorder or condition but does not yet experience or display clinical or subclinical
symptoms of the state, disorder or condition; (b) inhibiting the state, disorder or
condition, i.e., arresting or reducing the development of the disease or at least one clinical
or subclinical symptom thereof; or (¢) relieving the disease, i.e., causing regression of the
state, disorder or condition or at least one of its clinical or subclinical symptoms.

The term “subject” includes mammals (especially humans) and other animals,
such as domestic animals (e.g., household pets including cats and dogs) and non-domestic
animals (such as wildlife).

A “therapeutically effective amount” means the amount of a compound that, when
administered to a subject for treating a state, disorder or condition, is sufficient to effect
such treatment. The “therapeutically effective amount” will vary depending on the
compound, the discasc and its severity and the age, weight, physical condition and
responsiveness of the subject to be treated.

The compounds described in the present patent application may form salts. Non-
limiting examples of pharmaceutically acceptable salts forming part of this patent
application includc salts derived from inorganic bascs salts of organic bascs, salts of
chiral bases, salts of natural amino acids and salts of non-natural amino acids.

Certain compounds of the present invention, including compounds of formula (T),

(1a), (Ib) and (Ic) are capable of existing in stereoisomeric forms (e.g. diastereomers and
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enantiomers). The present invention includes these stereoisomeric forms (including
diastereomers and enantiomers) and mixtures of them. The various stereoisomeric forms
of the compounds of the present invention may be scparated from onc another by methods
known in the art or a given isomer may be obtained by stereospecific or asymmetric
synthesis. Tautomeric forms and mixtures of compounds described herein are also
contemplated.

Pharmaceutical Compositions

The pharmaceutical composition of the present patent application includes at least
one compound described herein and at least one pharmaceutically acceptable excipient
(such as a pharmaceutically acceptable carrier or diluent). Preferably, the pharmaceutical
composition includes the compound(s) described herein in an amount sufficient to inhibit
TRPAI in a subject (e.g., a human). The inhibitory activity of compounds falling within
the formulas (1), (Ia), (Ib) and (Ic) may be measured by an assay provided below.

The compound of the present invention may be associated with a
pharmaceutically acceptable excipient (such as a carrier or a diluent) or be diluted by a
carrier, or enclosed within a carrier which can be in the form of a capsule, sachet, paper or
other container.

The pharmaceutical compositions may be prepared by techniques known in the
art. For example, the active compound can be mixed with a carrier, or diluted by a
carrier, or enclosed within a carrier, which may be in the form of an ampoule, capsule,
sachet, paper, or other container. When the carrier serves as a diluent, it may be a solid,
semi-solid, or liquid material that acts as a vehicle, excipient, or medium for the active
compound. The active compound can be adsorbed on a granular solid container, for

example, in a sachet.

The pharmaceutical compositions may be in conventional forms, for example,

capsules, tablets, acrosols, solutions, suspensions or products for topical application.

Methods of Treatment

The compounds and pharmaceutical compositions of the present invention can be
administered to treat any disorder, condition, or disease treatable by inhibition of TRPAT.
For instance, the compounds and pharmaceutical compositions of the present invention
arc suitable for trcatment or prophylaxis of thc following discascs, conditions and
disorders mediated or associated with the activity of TRPAT1 receptors: pain, chronic pain,

complex regional pain syndrome, neuropathic pain, postoperative pain, rheumatoid
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arthritic pain, osteoarthritic pain, back pain, visceral pain, cancer pain, algesia, neuralgia,
migraine, neuropathies, chemotherapy — induced neuropathies, eye — irritation, bronchial
— irritation, skin — irritation (atopic dermatitis), Frost — bites (cold — bite), spasticity,
catatonia, catalepsy, parkinsons, diabetic neuropathy, sciatica, HIV-related neuropathy,
post-herpetic neuralgia, fibromyalgia, nerve injury, ischaemia, neurodegeneration, stroke,
post stroke pain, multiple sclerosis, respiratory diseases, asthma, cough, COPD,
inflammatory disorders, oesophagitis, gastroeosophagal reflux disorder (GERD), irritable
bowel syndrome, inflammatory bowel disease, pelvic hypersensitivity, urinary
incontinence, cystitis, burns, psoriasis, eczema, emesis, stomach duodenal ulcer and
pruritus. The connection between therapeutic effect and inhibition of TRPAI is
illustrated, for example, in Story, G. M. et al. Cell, 2003, 112, 819-829; McMahon, S.B.
and Wood, J. N., Cell, 2006, 124, 1123-1125; Voorhoeve, P. M. et al. Cell, 2006, 124,
1169-1181; Wissenbach, U, Niemeyer, B. A. and Flockerzi, V. Biology of the Cell, 2004,

96, 47-54; and the references cited therein.

Pain can be acute or chronic. While acute pain is usually self-limiting, chronic
pain persists for 3 months or longer and can lead to significant changes in a patient's
personality; lifestyle, functional ability and overall quality of life (K. M. Foley, Pain, in
Cecil Textbook of Medicine; J. C. Bennett & F. Plum (eds.), 20th ed., 1996, 100-107).
The sensation of pain can be triggered by any number of physical or chemical stimuli and
the sensory neurons which mediate the response to this harmful stimulus are termed as
“nociceptors”. Nociceptors are primary sensory afferent (C and Ad fibers) neurons that
are activated by a wide variety of noxious stimuli including chemical, mechanical,
thermal and proton (pH<6) modalities. Nociceptors are the nerves which sense and
respond to parts of the body which suffer from damage. They signal tissue irritation,
impending injury, or actual injury. When activated, they’ transmit pain signals (via the
peripheral nerves as well as the spinal cord) to the brain.

Chronic pain can be classified as either nociceptive or neuropathic. Nociceptive
pain includes tissue injury-induced pain and inflammatory pain such as that associated
with arthritis. Neuropathic pain is caused by damage to the sensory nerves of the
peripheral or central nervous system and is maintained by aberrant somatosensory
processing. The pain is typically well localized, constant and often with an aching or
throbbing quality. Visceral pain is the subtype of nociceptive pain that involves the

internal organs. It tends to be episodic and poorly localized. Nociceptive pain is usually
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time limited, meaning when the tissue damage heals, the pain typically resolves (arthritis

is a notable exception in that it is not time limited).

General Methods of Preparation

The compounds of the general formula (I), (Ia), (Ib) and (I¢) énd specific
examples to demonstrate embodiments of the invention can be prepared by methods
described below in Schemes 1-8. However, those skilled in the art should, in light of the
methods described herein, can prepare these compounds through similar approaches
without departing from the spirit and scope of the invention. Furthermore, in the
following synthetic schemes, where specific acids, bases, reagents, coupling agents,
solvents, etc. are mentioned, it is understood that other suitable acids, bases, reagents,
coupling agents etc. may be used and are included within the scope of the present
invention. The compounds obtained by using the general reaction sequences may be of
insufficient purity. These compounds can be purified by using any of the methods for
purification of organic compounds known to persons skilled in the art, for example,
crystallization or silica gel or alumina column chromatography using different solvents in
suitable ratios. All possible stereoisomers are envisioned within the scope of this
invention. -

A general approach for the synthesis of furopyrimidiny] acetamides of the general
formula (I), wherein Z,, Z,, R, RZ, R? , U, V and L are as defined above in description is
prepared as described in Scheme 1. Coupling reaction of the compounds of the formula
(1) (wherein R is hydrogen or alkyl) with amines of the formula (2) in the presence of a
suitable coupling agent such as I-ethyl-3-(3'-dimethylaminopropyl)carbodiimide
hydrochloride (EDCI) and base in suitable solvent gives compounds of the formula (3).
The selective N-alkylation of the compounds of the formula (3) where X is halogen, with
suitable alkylating agent of the formula (4) in the presence of base in a suitable solvent

gives compounds of the general formula (T).

Scheme 1
0 O o)

R O L)LOR V-UNH )1 o] L)LN-U-V , ; 0 L)LN:‘SU‘V
N -U-NA2 (2) N H R°X (4 R~ R
J\)ﬁ\/ok.zz > A Oz ©) i 1Qz

O "N~ 2, coupling agent, o%"N" 2 base, solvent O N~ Zi
R2 base, solvent R2 . I‘?Z

1) B ) 0
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A general approach for the synthesis of furo[2,3-d]pyrimidinyl acetamides of
formula (Ia) wherein R” is hydrogen and U, V, R' and R? are as defined above is prepared
as shown is Scheme 2. Coupling reaction of 1,3-dialkylbarbituric acid derivative of the
formula (5) with chloroacetyl chloride derivative (6) in the presence of a suitable base
like sodium hydride and in a suitable solvent like THF gives 5-(chloroacetyl)-6-hydroxy-
1,3-dialkylpyrimidine-2,4(1 H,3H)-dione as an intermediate which on cyclisation in the
presence of triethylamine gives furo[2,3-d]pyrimidinetrione of formula (7). A similar
approach is described by Strekowski, L. et al. in J Heterocyclic Chem. 2001, 38, 359-
363.  Furo[2,3-d]pyrimidinetrione compounds of formula (7) was converted into
furo[2,3-d]pyrimidinedione ester of compounds of general formula (8) by reaction with
the lithium salt of ethyl acectate (generated from dry cthyl acctate and Lithium
bis(trimethylsilyl)amide [LHMDS]) followed by dehydration and isomerization under
acidic conditions. Direct coupling of compounds of the general formula (8) with
appropriate amines of formula (2) by using suitable base (e.g., sodium hydride) and in
suitable solvent (e.g. toluene, tetrahydrofuran) gives compounds of the general formula
(Ta). Alternatively, compounds of the general formula (Ia) can be prepared in two steps
by hydrolysis of (8) under basic conditions to give the carboxylic acid (9) followed by
coupling with amine of the general formula (2) using a suitable coupling agents [e.g., N-
ethyl-N’-(3-dimethylaminopropyl) carbodiimide hydrochloride (EDCI), benzotriazol-1-
yloxytris (dimethylamino) phosphonium hexafluorophosphate [BOP] in suitable solvent
or mixture of solvents (e.g., N,N-dimethyl formamide, tetrahydrofuran, dichloromethane

etc. to give compounds of the general formula (Ia).

Scheme 2
: (@]
, 9 . 9 09 . o)
R \N)i ClCOCH(Ra)C| (6) R NN)TS_RG 1. LICH2C02C2H5 R1~NJTC\OC2H5
N\
OJ‘N2 O NaH/THF 0?0 2.H A Lo
R R? Y Nz
(5) (7 R(8)
V-U-NH, (2) ester
base, solvent hydrolysis
O 0]
O Y-
R1~NJT\CNH u-v V-U-NH, (2) R1‘N T OH
| R? - [ M>r®
OAN o coupling agent, OJ\N g
2 base, solvent 32
(Ta) )
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Alternatively, the carboxylic acid intermediate of the general formula (9) can be
prepared as described in scheme 3. Thus, reaction of cyanomethyl lithium with furo[2,3-
dlpyrimidinctrionce of formula (7) (where R” is hydrogen or alkyl) in a suitable solvent
gives furo[2,3-d]pyrimidinyl acetonitrile of the formula (10). This intermediate on
hydrolysis under acidic conditions gives intermediates of the formula (9) required for the

synthesis of compounds of the general formula (Ia).

Scheme 3
0
1 g 9 v 1 2 N 1 ' OH
R‘N%‘Ra 1. LICHCN, THF R~N%-Ra H* Ry e
0N 2.H* 0PN~O solvent  gPN"~C
R2 R2 R2
(N (10) )

Furo[2,3-d]pyrimidinedione ester of the formula (8a) where R” is hydrogen or
alkyl can also be prepared through a Wittig reaction on intermediate (7) as shown in
Scheme 4. Thus, reaction of intermediate (7) with trimethyl phosphonoacetate in the
presence of a suitable base such as sodium hydride, potassium tert-butoxide or n-butyl
lithium in suitable solvent (e.g., tetrahydrofuran, dimethhyl sulfoxide) gives ester of the
formula (11). The ester (11) is then isomerized under acidic conditions to give
intermediates of the formula (8a) useful for the preparation of compounds of the present

invention represented by the formula (Ia).

Scheme 4
O O
0 0 OCH o OCH3
RLN | . (CH30),P(0)CH2CO2CH3 RH«‘T(T . 3 isomerisation RLNJ\/H\/\CLRa
R - RA ———————

'OJ‘N o base, solvent oJ‘N o O//l‘N o

R? B2 =2

0 (1) (8a)

Another approach for the preparation of intermediates of the general formula (8b)
is given in Scheme 5. Thus, Reformatsky reaction on intermediate (7) (where R is
hydrogen or alkyl) by using BrZnCH,CO,R where R is alkyl (prepared from Zn and
BrCH,CO,R) followed by in-situ dehydration of the carbinol intermediate gives
intermediate (12). Double bond isomerization of intermediate (12) under acidic

conditions gives the ester intermediate (8b).
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Scheme 5
O O

, 9@ 0 . §  OR @ OR
RN 1. Zn/ BrCH,COR RN , isomerisation Ry A\ oa
A R? - Al R —mm | R
O°"N" -0 2. dehydration o7 N0 O°*N" 0
R? R2 R2
(N (12) (8b)

General approach for the synthesis of compound of foumula (Ic) (wherein R* is
hydrogen or methyl and R', R R4, R’ R6, R7, R® and R’ are as defined above) is
depicted in scheme 6. Direct coupling of compounds of the general formula (8) with
appropriate amines of formula (23) by using suitable base (e.g., sodium hydride) and in
suitable solvent (e.g. toluene, tetrahydrofuran) gives compounds of the general formula
(Ic). Alternatively, compounds of the general formula (Ic) can be prepared in two steps
by hydrolysis of (8) under basic conditions to give the carboxylic acid (9) followed by its
coupling with amilié of the general formula (23) using a suitable coupling agents [e.g., V-
ethyl-N’-(3-dimethylaminopropyl) carbodiimide hydrochloride (EDCI), benzotriazol-1-
yloxytris (dimethylamino) phosphonium hexafluorophosphate [BOP]) in suitable solvent
or mixture of solvents (e.g., N,N-dimethyl formamide, tetrahydrofuran, dichloromethane

etc. to give compounds of the general formula (Ic).

Scheme 6
(0]
o] ester _ o
o] OC,Hg hydrolysis OH
R - N N\ pa
N I MH-Ra A | R
OJ\ 0 O"'N 0]
N B2
R%(8) 9)
' RS R’
S 6| coupling agent,
23) HZN)QN had base, solvent
base, solvenl (23) rR® R® RY
O ST g5
O N’L\N
R H RY RS
i l N Ra
O™ O
R
(Ie)

A general approach for the synthesis of furo[3,4-d]pyrimidinyl acetamides of
formula (Ib) wherein RY, U, V, R' and R*arc as defined above is prepared as shown is

Scheme 7. 5-Methyl-4H-furo[3,4-d][1,3]oxazine-2,4(1 H)-dione of the formula (13) can
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be prepared according to the procedure described by Press, J. B, et al. Eur. J. Med.
Chem. 1989, 24, 627-630 starting from dialkyl 2-methylfuran-3,4-dicarboxylate. The
intermediate of the formula (1) is treated with alkyl amine of the formula R'-NH, to give
the urea derivative (14) through a ring opening reaction. Cyclisation of intermediate (14)
using 1,1'-carbonyldiimidazole (CDI) in suitable solvent followed by alkylation with R*X
in the presence of a suitable solvent gives 3,5-dialkylfuro[3,4-d]pyrimidine-2,4(1H,3H)-
dione of the formula (16) via intermediate (15). Intermediate (16) is deprotonated with a
strong base such as sodium hydride or n-butyl lithium and reacted with dialkyl carbonate
to give the ester (17). Coupling reaction of ester of the formula (17) with appropriate
amines of formula (2) in the presence of a suitable base such as sodium hydride in the
presence of suitable solvent such as dry toluene or xylenc gives compounds of general

formula (Ib).

Scheme 7
O cH O cH O CHs
* R'NH, ool RGN R2X
o7 HO™ Yy
o — .0 — PN 0O ———

O N solvent  RTHNOCHN solvent O”°N base, solvent

H R® R? H R?

(13) (14) (15) °

O CH, o COR . 0 NH-U-V
R AN - _CO(OR), RLA V-UNHp(2) R A
OJ\N = base, solvent OAN ~° base, solvent O)\N <°

R2 Re Rz Ra R2 RA

16 ' 17

A general approach for the synthesis of substituted 2-amino-4-aryl thiazoles of the
formula (23) (wherein R, R’, RS, R’ R® and R? are as defined above) from benzoic acid
derivatives is given in Scheme 8. Thus, benzoic acid of formula (18) was converted to the
corresponding acid chloride of formula (19) using oxalyl chloride in the presence of
catalytic amounts of DMF in dry dichloromethane. The acid chloride of formula (19) was
converted to corresponding Weinerb amide of formula (21) by treating with N,O-
dimethylhydroxylamine hydrochloride of formula (20) in the presence of a suitable base
such as triethylamine. The addition of methyl magnesium iodide to Weinreb amide of
formula (21) afforded acetophenone derivative of formula (22).

Conversion of acetophenone derivative of formula (22) to 2-amino-4-aryl thiazole
of the formula (23) can be effected by two approaches (Scheme 8). In the first case
acetophenone was converted to the corresponding phenacyl bromide, which in turn was

reacted with thiourea in a suitable solvent such as tetrahydrofuran at refluxing condition.
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Alternatively, acetophenone derivative of formula (22) can be converted to 2-amino-4-
aryl thiazole (23) in one step by its reaction with thiourea and iodine in refluxing ethanol
(Carroll, K. et al. J. Am. Chem. Soc. 1950, 3722 and Naik, S. J.; Halkar, U. P., ARKT voc
2005, xiii, 141-149).

Scheme 8
; R* A R*
R j@COQH (COCI),, DMF R COCl CH30NHCH3.HCI (20)
RS Y RS CH,Cl, or SOCl, RS . RS base, solvent
R
(13) (19 0
R
RY O R® R' O 1. Bry / AcOH Sy R
5 ) P2 4 7
R N(CH3)OCHa CH,oMgl R® (IJHZ 2. thiourea, THF HaN \N R
R6 - R8 ether RS g RSR® " 01‘I E(OH R s RS
R(21) R (22) iourea, |y, , 23) R
EXPERIMENTAL

Unless otherwise stated, work-up includes distribution of the reaction mixture
between the organic and aqueous phase indicated within parentheses, separation of layers
and drying the organic layer over sodium sulphate, filtration and evaporation of the
solvent. Purification, unless otherwise mentioned, includes purification by silica gel
chromatographic techniques, generally using ethyl acetate/petroleum ether mixture of a
suitable polarity as the mobile phase. Use of a different eluent system is indicated within
parentheses. The following abbreviations are used in the text: DMSO-de:
Hexadeuterodimethy! sulfoxide; DMF: N,N-dimethylformamide; J: Coupling constant in
units of Hz; RT or rt: room temperature (22-26°C); Aq.: aqueous; AcOEt: ethyl acetate;
equiv. or eq.: equivalents.

INTERMEDIATES

Intermediate 1

Ethyl (1,3-dimethyl-2,4-dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetate

o]

0 OCH,CHg
HaC-y \

a

0”°"N"T0

CHs

Step 1: Ethyl (27)-(1,3-dimethyl-2,4-dioxo-1 ,2,3,4-tetrahydrofuro[2,3-d)pyrimidin-
5(6H)-ylidene)acetate OR  Ethyl  (5-hydroxy-1,3-dimethyl-2,4-dioxo-1,2,3,4,5,6-
hexahydrofuro[2,3-d]pyrimidin-5-yl)acctate: Anhydrous THF (50.0 ml) was cooled to -
78°C. A solution of lithium bis(trimethylsilyl)amide (LiHMDS) (1.0 M in THF, 4.692 g,
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28.038 mmol) was added under nitrogen atmosphere. Then, dry ethyl acetate (2.358 g,
26.763 mmol) was added and the resulting mixture was stirred at the same temperature
for 1 h. A solution of 1,3-dimethylfuro[2,3-d]pyrimidine-2,4,5(1H,3H,6H)-trionc (5.0 g,
25.489 mmol) in a mixture of THF and dichloromethane (1:3, 80.0 ml) was added
dropwise to the above solution and the resulting mixture was stirred at -78°C for 2.5 h.
The reaction mixture was then acidified with 1IN HCI (75.0 ml). The temperature was
allowed to rise gradually until reaching room temperature and was extracted with ethyl
acetate. The organic extracts were washed with brine (50.0 ml), dried over anhydrous
N2;SO, and filtered. The filtrate was evaporated under reduced pressure and the residue
obtained was purified with column chromatography by using 2 % methanol in chloroform
to obtain 2,1 g of ethyl (22)-(1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofurof2,3-
dpyrimidin-5(6H)-ylidene)acetate as a white solid; 'H NMR (300 MHz, CDCls) & 1.29
(t, J = 7.2 Hz, 3H), 3.35 (s, 3H), 3.45 (s, 3H), 4.17 (q, J = 7.5 Hz, 2H), 6.37 (s, 1H).
Further elution with increasing amounts of methanol in chloroform gives 750 mg of ethyl
(5-hydroxy-1,3-dimethyl-2,4-dioxo-1,2,3,4,5,6-hexahydrofuro[2,3-d]pyrimidin-5-
ylacetate as a light brown solid; '"H NMR (300 MHz, CDCls) & 1.33 (t, J= 7.2 Hz, 3H),
3.39 (s, 3H), 3.54 (s, 3H), 4.08 (s, 2H), 4.27 (q, J = 7.5 Hz, 2H), 4.77 (s, 1H); APCI-MS
(m/z) 267.09 (M+H)".
Step 2. Ethyl (1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-
ylacetate: A mixture of Step 1 intermediate (1.1 g, 4.131 mmol) and glacial acetic acid
(20.0 ml) was refluxed for 4 h. Excess of acid was evaporated under vacuum and the
residuc obtained after evaporation of the solvent was purified by silica gel column
chromatography using 2 % methanol in chloroform to obtain 930 mg of the product as a
white solid; "H NMR (300 MHz, CDCl3) 8 1.19 (, J = 7.5 Hz, 3H), 3.18 (s, 3H), 3.41 (s,
3H), 3.68 (s, 2H), 4.09 (q, .J = 7.2 Hz, 2H), 7.58 (s, 1H); APCI-MS (m/z) 267.13 (M+H)".
Intermediate 2 (359-NPP-182)

(1,3-Dimethyl-2,4-dioxo-1 ,2,3,4-fetrahydrofuro[2,3-d]pyrimidin—5-y1_)acetic acid
0}

% OH
HaC. A A
A |
NTTO

O
CHg

To a stirred solution of Intermediate 1 (150 mg, 0.563 mmol) in a mixture of THF (2.0
ml) and water (1.0 ml) was added LiOH.H,O (36 mg, 0.845 mmol). The mixturc was
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stirred for 30 min. at room temperature. Residue obtained after evaporation of the solvent
was acidified with 1 N HCI (pH 4) and extracted with ethyl acetate (2 x 50 ml). The
combined ethyl acctate extracts were washed with water (2 x 15 ml) and dricd (Na;SOq).
Evaporation of solvent under reduced pressure afforded 70 mg of the product as an off-
white solid; "H NMR (300 MHz, CDCls) 8 3.19 (s, 3H), 3.50 (s, 3H), 3.60 (s, 2H), 7.56
(s, 1H), 12.43 (br s, 1H); APCI-MS (m/2) 239.06 (M+H)".

Intermediate 3 (359-NPP-186)
Ethyl (1,3,6-trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetate
O

o OCH,CH3
HaC.y o
CH
Ay~g

O .
CHs

The title compound was prepared according to the procedure described in Intermediate 1
by using 1,3,6-trimethylfuro[2,3-d]pyrimidine-2,4,5(1H,3H,6H)-trione (5.0 g, 23.788
mmol) in the place of 1,3-dimethylfuro[2,3-d]pyrimidine-2,4,5(1H,3H,6H)-trione in the
first step to give 1.565 g of the product as a white solid; '"H NMR (300 MHz, CDCl3) §
1.28 (t, J= 7.5 Hz, 3H), 2.28 (s, 3H), 3.35 (s, 3H), 3.52 (s, 3H), 3.64 (s, 2H), 419 (q, J =
7.2 Hz, 2H); APCI-MS (m/2) 281.05 (M+H)".

Intermediate 4 (394-NPP-003)
(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetic acid
@]

3t
[ d-cH
Ayo e

o7
CHs

Saponification of Intermediate 3 (150 mg, 0.535 mmol) using LiOH (34 mg, 0.802 mmol)
in a mixture of THF (4.0 ml) and water (1.0 ml) as described in Intermediate 2 afforded
60 mg of the title compound as a white solid; '"H NMR (300 MHz, CDCl3) § 2.27 (s, 3H),
3.17 (s, 3H), 3.39 (s, 3H), 3.55 (s, 2H), 12.32 (br s, 1H); APCI-MS (m/z) 253.09 (M+H)".

General procedure for the preparation of 2-amino-4-aryl thiazoles:

Method 1:
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A solution of acetophenone derivative (1.0 equiv) in glacial acetic acid (5 vol) was
added liquid bromine (1.0 equiv) at 0 °C and reaction mixture was stirred at room
temperature for 2h. The reaction mixture was diluted with water and extracted with ethyl
acetate, washed with brine and dried over Na,SO4. The crude product obtained upon
concentration was dissolved in dry THF (10 volumes) and thiourea (2.0 equiv) was added
and refluxed overnight. The reaction mixture was diluted with ethyl acetate, washed with
sodium thiosulfate solution and organic layer was treated with 1IN HCI to result in salt
formation of the amine. The precipitated salt was collected by filtration. The salt was then
treated with saturated solution of NaHCOs to re-generate the amine. The mixture was
extracted with dichloromethane (2 x 50 ml) and the combined organic extracts were
washed with water and brine. The solvent was evaporated under reduced pressure to
afford the 2-amino-4-aryl thiazole derivative.

Method 2:

A solution of acetophenone derivative (1.0 equiv.), thiourea (2.0 equiv.) and
iodine (1.0 equiv.) in dry ethanol (5 volumes) was refluxed for 24 h. The reaction mixture
was diluted with ethyl acetate and the layers were separated. The organic layer was
washed with sodium thiosulfate solution to remove iodine. The ethyl acetate solution was
treated with 1IN HCI and precipitated salt collected by filtration. The free amine was re-
generated as described in Method 1 giizen above.

All the 2-amino-4-aryl thiazole derivatives were prepared by either Method 1 or
Method 2 starting from appropriate aryl alkyl ketones. Structure information and

characterization data for selected intermediates are given in Table 1.

Table 1: Structural details and '"H NMR data of selected 2-aminothiazole intermediates

Sr. Mol. Formula |,
No. Structure (Mol. Wt.) H NMR (6 ppm, 300 MHz)
" 5N or, CHiFN,S | DMSO-dg: 7.26 (s, 1H), 7.42 (br. s,
HoN"N 168.14 2H)
| DMSO-dg: 0.86 (d, J = 6.6 Hz, 6H),
N 1.86-1.76 (m, 1H), 2.43 (d, J= 6.9
2. HszNX—Q_% C‘;?ﬁ"g\?s Hz, 2H), 6.92 (s, TH), 7.03 (brs,
' 2H), 7.13 (d, J = 8.1 Hz, 2H), 7.68
(d, J=7.8 Hz, 2H)
5\ DMSO-dg: 7.16 (brs, 2H), 7.24 (s,
3| AN ()-cFs C“-’zljféfzs 1H), 7.69 (d, J = 8.1 Hz, 2H), 7.97
: (d,J=7.8 Hz, 2H)
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244.24

CDCl;: 5.02 (br. s, 2H), 6.79 (s,
1H), 7.50-7.42 (m, 2H), 7.91 (d, J =
6.9 Hz, 1H), 8.12-8.06 (m, 1H)

CisHisNaS
260.24

CDCl3: 7.09 (s, 1H), 7.13 (br.s, 2H),
735 (d, J = 8.4, 2H); 7.90 (d, J=
8.1, 2H).

C 0H5F4st
262.24

CDCl;: 5.08 (br s, 2H), 6.75 (s, 1H),
7.10(d, J=7.8 Hz, 1H), 7.36 (t, J =
7.8 Hz, 1H), 7.68-7.61 (m, 2H)

C9H681'F st
273.13

DMSO-dg: 7.12-7.18 (m, 1H + 2H),
7.37 (t, J = 9.0 Hz, 1H), 7.80-7.86
(m, 1H), 8.06-8.12 (m, 1H)

CoHgF2N,S
212.22

CDCls: 4.98 (br s, 2H), 6.66 (s, 1H),
7.18-7.07 (m, 1H), 7.48-7.43 (m,
1H), 7.60-7.53 (m, 1H)

CoHgF2aN)S
212.22

CDCls: 5.04 (br s, 2H), 6.93-6.80
(m, 3H), 8.04-7.95 (m, 1H)

10.

CoHsClaN,S
245.13

CDCly: 7.85 (s, 1H); 7.56 (dd, J =
8.4 Hz, 2.1, 1H); 7.39 (d, J=8.4
Hz, 1H); 6.72 (s, 1H); 5.01 (brs,
2H).

1.

C10H6F4N2S
262.23

DMSO-dg: 7.24 (br s, 2H), 7.40 (s,
1H), 7.88-7.73 (m, 3H)

12.

CioHeFaN2S
262.23

DMSO-dg: 7.20 (br. s, 2H), 7.24 (s,
1H), 7.52 (t, J= 8.7 Hz, 1H), 8.13
(d, 7= 6.0 Hz, 2H)

13.

C11H8F4st
276.25

DMSO-de: 2.34 (s, 3H), 6.92 (brs,
2H), 7.53 (t, J = 9.6 Hz, 1H), 7.88-
7.94 (m, 2H)

14.

CioHsF4N,08
278.23

DMSO-dg: 7.18 (br. s, 3H), 7.50 (t,
J=8.7 Hz, 1H), 7.92-7.85 (m, 2H)

15.

C10H6F4N208
278.23

DMSO-dg: 7.18 (br.s, 2H), 7.24 (s,
1H), 7.55 (d, J = 8.1 Hz, 1H), 7.73
(d, J=8.7 Hz, 1H), 7.87-7.80 (m,
1H)

16.

CyHeClN2S
245.13

CDCls: 5.01 (br.s, 2H), 6.72 (s, 1H),
7.39 (d, J= 8.4 Hz, 1H), 7.56 (dd, J
= 8.4 Hz, 2.1 Hz, 1H), 7.85 (s, 1H)

17.

CoHeCLN,S
245.13

CDCls: 5.02 (br s, 2H), 7.26 (s, 1H);
7.06 (s, 1H), 7.42 (s, 1H), 7.72 (d, J
= 8.1 Hz, 1H)

18.

CoHgCLN,S
245.13

DMSO-dg: 7.04-7.08 (m, TH+2H),
7.38(t,J=7.8 Hz, 1H), 7.58 (d, J=
6.9 Hz, 1H), 7.73 (d, J= 7.8 Hz,
1H)
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19.

C10H6C1F3st
278.68

CDCls: 5.05 (br. s, 2H), 6.78 (s,
1H), 7.46 (d, J= 8.1 Hz, 1H), 7.82
(d, J= 7.8 Hz, 1H), 8.08 (s, 1H)

20.

Ci1oHsCIF3:N,0S
278.68

DMSO-d: 7.20 (brs, 2H), 7.27 (s,
1H), 7.67 (d, J= 8.4 Hz, 1H), 7.82-
7.91 (m, 2H)

21.

C10H6F4st
262.23

CDCl: 5.04 (br s, 2H), 7.10 (s, 1H),
7.27(t,J=7.5Hz, 1H), 7.51 (t,J=
6.9 Hz, 1H), 8.28-8.21 (m, 1H)

22.

C10HgFaN-OS
263.23

DMSO-de: 7.23 (br. s, 2H), 7.41 (s,
1H), 7.62-7.52 (m, 1H), 7.97-7.87
(m, 1H)

23.

C10H6F4st
262.23

CDCls: 7.13 (s, 1H), 7.26 (br.s, 2H),
7.58-7.50 (m, 1H), 7.73-7.65 (m,
1H), 8.36-8.29 (m, 1H)

24.

C10H6F4st
262.23

CDCls: 5.00 (br. s, 2H), 7.13 (s,
1H), 7.37-7.30 (m, H), 7.42 (d, J=
7.8 Hz, 1H), 8.15 (t, /J=7.2 Hz, 1H)

25.

Ci10HeCIF3N,S
278.68

DMSO-dg: 7.25 (br. s, 2H), 7.46 (s,
1H), 7.73 (s, 1H), 8.10 (s, 1H), 8.17
(s, 1H)

26.

C10H6C1F3st
278.68

DMSO-ds: 7.25 (br s, 2H), 7.43 (s,
1H), 7.84 (d, J = 8.4 Hz, 1H), 7.94
(d, J= 8.4 Hz, 1H), 8.09 (s, 1H)

27.

Ci1oH6CIF3N,OS
293.98

DMSO-dg: 7.19 (brs, 2H), 7.57 (d, J
= 8.1 Hz, 1H), 7.86 (d, J=8.1 Hz,
1H), 8.05 (s, 1H)

28.

CioH6CIF3:N,OS
293.98

DMSO-ds: 7.21 (brs, 2H), 7.36 (s,
1H), 7.41 (s, 1H), 7.72 (s, 1H), 7.90
(s, 1H)

29.

C10H7F3NZOS
260.24

DMSO-dg: 7.12 (brs, 3H), 7.23 (t, J
=73.2 Hz, 1H), 7.33 (t, /= 8.1 Hz,
1H), 7.75-7.62 (m, 2H)

30.

C10H7CIF>N,0S
275.99

DMSO-ds: 6.94 (s, 1H), 7.04-7.15
(m, 3H), 7.61-7.51 (m, 2H)

31

C10H7B1'F2N208
321.14

DMSO-dg: 7.13 (brs, 3H), 7.28 (t, J
=73.2 Hz, 1H), 7.33 (d, J= 8.1 Hz,
1H), 7.84 (d, J= 8.1 Hz, 1H), 8.13
(s, 1H)

32.

C|4H17FNQOS
280.36

DMSO-ds: 1.00 (s, 9H), 3.71 (s,
2H), 6.95 (s, 1H), 7.05 (br s, 2H),
7.15(t, J = 8.7 Hz, 1H), 7.52-7.62
(m, 2H)
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C14H17CIN2OS

DMSO-ds: 1.03 (s, 9H), 3.72 (s,
2H), 6.97 (s, 1H), 7.07-7.15 (m, 1H

S
33. J;\—Q‘O
HNTN =, X 296.82 +2H), 7.70 (d, J= 9.0 Hz, 1H), 7.84
(s, 1H)
ST\ ; DMSO-ds: 1.04 (s, 9H), 3.37 (s,
34 | W 2 2y C”};z?‘gzos 2H). 7.00 (s, 1H), 7.05 (br s, 2H),
Br : 7.70-7.76 (m, 2H), 7.99 (s, LH)
S oo CDCl;: 7.57-7.46 (m, 2H), 7.02 (4, J
35. | pon N QF 2¢Fs C“ggg“;‘?os — 8.4, 1H); 6.66 (s, 1H); 5.08 (br's,
: 2H); 4.43 (g, J = 8.4 Hz, 2H)
DMSO-de: 4.88 (q, J = 8.7 Hz, 2H),
S
36. | iy O%HSFs | CHHCIEN,OS | 7.07-7.11 (m, 1H2H), 7.27 (d, J =
o 308.71 8.7 Hz, 1H), 7.75 (d, J = 6.9 Hz,
1H), 7.89 (s, 1H) -
DMSO-dg: 4.87 (q, J= 8.7 Hz, 2H),
S
37. HzNA}QOCHQCFa Cy HsBrFN,0S | 7.07-7.15 (m, 1H-+2H), 7.23 (d, J =
o 353.16 8.7 Hz, 1H), 7.79 (d, J = 6.9 Hz,
1H), 8.05 (s, 1H)
5 DMSO-dy: 7.10-7.18 (m, 1H + 2H),
38| oW Q c Cil;gngl;lzs 7,67 (d, J=9.0 Hz, 1H), 7.79 (d, J =
¢’ T : 8.7 Hz, 1H)
5 DMSO-ds: 7.01 (s, 1H), 7.19 (brs,
39 | Q F ch2ch11;28st 2H), 7.365 (t, J = 8.7 Hz, 1H), 7.95
F G : (0, J=6.9 Hz, 1H)
5 DMSO-de: 7.05 (s, 1H), 7.21 (brs,
40. | pn SN F C“’Z%BF;}S 2H), 7.43 (t, J= 9.0 Hz, 1H), 8.35-
FChs ' 8.23 (m, 1H)
F
a1, JS\ A cF CioHsFsNoS DMSO-dg: 7.29 (bl‘ 8, 2H), 7.52 (S,
N QF 3 280.22 1H), 7.72 (d, J = 11.7 Hz, 2H)
F
' DMSO-de: 7.00 (s, 1H), 7.20 (br's,
S A 6
2. | By CoHsFsNoS | 511y "7 557,67 (m, 1H), 7.80-7.90
2 230.21 e
DMSO-dg: 7.20 (br s, 2H), 7.24 (1, J
8. X3 OCHF» 010}21;154;203 —72.3 Hz, 1H), 7.48 (s, 1H), 7.65
2! Ll
(d, J=9.0 Hz, 2H)
Cl
DMSO-dg: 7.14 (t, J = 71.7 Hz, 1H)
S 6 s ’
44, HZNkN\M:}OCH':z CroHlgCllaRa0S 1920 or s, 2H), 733 (s, 1H), 7.56 65
ci : 2H).
F
s DMSO-d: 4.82 (q, J = 9.0 Hz, 2H),
4s. HQNJ%}QOCWC'% C”glfgﬁfos 7.16 (br s, 2H), 7.21 (s, 1H), 7.55 (s,
F : 1H), 7.59 (s, 1H)
5\ . DMSO-dg: 2.50 (s, 2H), 4.80 (q, J =
46. | °. C‘Zgéf‘f;zos 8.7 Hz, 2H), 7.16-7.22 (m, 1H+2H),

7.58 (d, J=9.0 Hz, 1H)
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Cl

DMSO-dg: 4.80 (q, J = 8.7 Hz, 2H),

S
47, )S—QOCHchs Cal7CIENOS | 49706 2k, 7.23 (s, 1H) 7.67-
HoN""N 326.70
F 7.77 (m, 2H)
Cl
DMSO-dg: 4.72 (q, J = 8.7 Hz, 2H),
S
48. kaCHzCFs CukliCLENOS | 9 1 (o s, 2H), 7.28 (s, 1H) 7.91 (s,
HoN "N 4 343.15 2
F
s DMSO-dg: 1.00 (s, 9H), 3.76 (s,
9.1, N'Q_QO\A( CuaticFaNoOS 1 500719918 (m, 1H+2H), 7.48-
? F 298.35 7.58 (m, 2H)
F
DMSO-de: 1.02 (s, 9H), 3.74 (s,
01 NiN\ O\A< C“‘Hﬁlg}\ws 2H), 7.12-7.18 (m, 1H+2H), 7.61-
2 ci ' 7.68 (m, 1H), 7.71 (s, 1H)
F DMSO-ds: 0.97 (d, J = 6.6 Hz, 6H),
51 ;ZX_QO C3H4FaN20S | 1.94-2.00 (m, 1H), 3.87 (d, J=6.3
HaNTN A=C 284.33 Hz, 2H), 7.12-7.18 (m, 1H+2H),
7.22 (s, 1H), 7.87 (s, 1H)
cl DMSO-dg: 1.04 (d, J = 6.6 Hz, 6H),
5. N o Cr3H1CLN,OS | 1.98-2.14 (m, 1H), 3.75 (d, J = 6.3
HN""N " ‘—( 317.23 Hz, 2H), 7.12-7.18 (m, 1H+2H),
7.50 (s, 1H), 7.55 (s, 1H)
Cl .
S DMSO-de: 1.07 (s, 9H), 3.67 (s,
SIS 0y c.41§§(1:1§16\1203 2H), 7.90 (s, 1H), 7.99 (s, 2H),
cl : ) 12,72 (br s, 2H)
CDCl: 0.31-0.25 (m, 2H), 0.61-
F
0.56 (m, 2H), 1.28-1.22 (m, 1H),
sa. | A3 o4 013%1825 231\1]203 3.97 (d, J = 6.9 Hz, 2H), 5.01 (br s,
2 ' 2H), 6.66 (s, 1H), 7.29 (s, 1H), 7.33
(s, 1H)
F DMSO-ds: 0.92 (d, J = 6.6 Hz, 6H),
55, ;‘n_Qo CLHiFaN0S | 1.58 (q, J = 6.6 Hz, 2H), 1.75-1.83
HaN"N 298.35 (m, 1H), 4.08-4.15 (m, 2H), 7.10-
F
7.16 (m, 3H), 7.48-7.55 (m, 2H)
F
56. st CoHsF3N,S | DMSO-ds: 7.16-7.21 (m, IH+2H),
NN 230.21 7.63-7.73 (m, 2H)
F
S\ DMSO-ds: 6.99 (s, 1H), 7.20 (brs,
ST | W Q F GoHsEsNoS | 11y 735 (q, /= 9.3 Hy, 1H), 7.33
T FF 23021 | (q,J=6.6Hz, 1H)
Cl .
CDClL: 4.97 (br s, 2H), 7.19 (s, 1H),
B i}—@m ngsgzgjzs 7.44 (d, 7= 6.9 Hz, 1H), 7.74 (d, J =
2 S o 9.0 Hz, 1H)

Further it should also be noted that several fluoro substituted 2-amino-4-aryl

thiazoles can be prepared using the approach described in Scheme 8 by following Method
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1 or Method 2 starting from appropriate fluorinated benzoic acid or fluroninated

acetophenone. A few examples of such aminothiazole intermediates are given in Table 2.

Table 2: Structure of fluoro substituted 2-amino-4-arylthiazoles

Mol. (Mol.
S No Structure ‘ Name Formula Wwt.)
R 4-[2,6-difluoro-4- '
Lo, Nimch (trifluoromethylphenyl | C1oHsFsNeS | 280.22
2

1-1,3-thiazol-2-amine

F
F
)ss_t}ocF3 4-[2,5-difluoro-4-
2. HaN" "N (trifluoromethoxyphen | CioHsFsNoOS | 296.22
F

yl1]-1,3-thiazol-2-amine

F
S Q 4-[2,5-difluoro-4-
ocC
3. HZNAN ' HF2 (diftuoromethoxypheny _C10H6F4NQOS . 278.23

1]-1,3-thiazol-2-amine

F .
S\ 4-[2,5-difluoro-4-
4 | N Q CFs | (trifluoromethylphenyl | C1OHSESN2S 1 9095
F

]-1,3-thiazol-2-amine

R F :
4-[2,3-difluoro-5-
S 3
5. H NA}—@ (trifluoromethyl)phenyl CioHsFsNS 280.22
2 CF,4 1-1,3-thiazol-2-amine
F .
4-[2,5-difluoro-3-
S k)
6 H NA > (trifftuoromethyl)phenyl CioHsFsN>S 280.22
2 CFy ]-1,3-thiazol-2-amine
F .
4-[2,4-difluoro-5-
S 2
7. H Nk}—QF (trifluoromethyl)phenyl CroHsHsN>S 280.22
2 CF4 ]-1,3-thiazol-2-amine
F' .
4-[2,6-difluoro-3-
S 3
8. H NA}—Q (trifluoromethyl)phenyl CioHsFsN>S 280.22
2 F CFs ]-1,3-thiazol-2-amine
R F 4-[2,3-difluoro-4-
9. JS;\\—C}-c% (trifluoromethyl)phenyl CioHsFsN>S 280.22
HoN" N ]-1,3-thiazol-2-amine
. OCFs3 4-[2,4-difluoro-3-
10. i’\\,_@F (trifluoromcthoxy)phen CioHsFsNoOS | 296.22
HN" N y1]-1,3-thiazol-2-amine
FE F 4-[2,3-difluoro-4-
11. 0 OCF4 (trifluoromethoxy)phen CioHsFsN208 | 296.22
HoN™ "N ylJ-1,3-thiazol-2-aminc
F 4-[2-fluoro-4- _
12. }S;\\_@oc% (trifluoromethoxy)phen CioHeFaN205 278.23
HoN™ "N y1}-1,3-thiazol-2-amine
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. OCHF, 4-[2,4-difluoro-3-
13. i&@q: (difluoromethoxy)phen CioHeFuN0S 278.23
HN" "N y1]-1,3-thiazol-2-amine
R F 4-[2,3-difluoro-4-
14, /S,;\\_GOCHFZ (difluoromethoxy)phen C1oHsF4N208 27823
HoN™ "N yl]-1,3-thiazol-2-amine
F 4-[2-fluoro-4-
15. iw-OCHFz (difluoromethoxy)phen CoH7F3N,08 260.24
HoN™ "N yl]-1,3-thiazol-2-amine

For further illustration of methods of preparing the compounds of the present invention,

the following examples are disclosed below.

Examples

General procedure
Method A:

To a stirred solution of appropriate amine (1.2 equiv.) in dry toluene, sodium hydride (1.4

equiv.) was added and after stirring for 30 min at room temperature, furopyrimidinyl
acetic acid ester derivative (1.0 equiv.) was added and heated to reflux for 48 h. The '
reaction mixture was concentrated and the residue obtained was acidified to pH 6.0 by
addition of 1 N hydrochloric acid and extracted with ethyl acetate. The combined organic
layers werc dricd (Na;S0O,). The residuc obtained after evaporation of the solvent was
purified by silica gel column chromatography using suitable ethyl acetate and petroleum
ether mixture to obtain the desired products.

Method B:

To a stirred solution of furopyrimidinyl acetic acid derivative (1.0 equiv.) in 1,2-
dichloroethane (5 vol.) was added EDCI (1.2 equiv.), HOBt (0.3 e({uiv.) and 4-
dimethylaminopyridine (0.1 equiv.) and the mixture was stirred at room temperature for
10-15 min. An appropriate amine (1.0 equiv.) was then added and mixture was stirred at
the same temperature for 48 h. Excess of solvent was cvaporated and the residue obtained
was diluted with ethy] acetate and 2 N HCL Two layers were seperated. The organic layer
was washed with water, brine, dried (Na;SOy) and filtered. The filtrate was concentrated
under reduced pressure and the residue obtained was purified by silica  gel column
chromatography using 30 % ethyl acetate in petroleum ether to afford the desired

compound.
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Example 1
N1-[4-(4-Trifluoromethylphenoxy)phenyl]-2-(1,3-dimethyl-2,4-dioxo0-1,2,3,4-
tctrahydrofuro[2,3-d]pyrimidin-5-yl)acctamide

o}
0
. LT,
H3C~ H 3
X I3
0”"N""0

CHs
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 2 (60 mg, 0.252 mmol) with 4-[4-(trifluoromethyl)phenoxyJaniline
(64 mg, 0.252 mmol) in the presence of EDCI hydrochloride (58 mg, 0.302 mmol), HOBt
(10 mg, 0.075 mmol) and DMAP (3.1 mg, 0.025 mmol) in 1,2-dichloroethane (5 ml) to
give 17 mg of the product as a white solid; 'H NMR (300 MHz, DMSO-ds) 8 3.20 (s,
3H), 3.43 (s, 3H), 3.74 (s, 2H), 7.06-7.13 (m, 4H), 7.60-7.73 (m, 5H), 10.27 (br s, 1H);
APCI-MS (m/z) 474.40 (M+H)".

Example 2

N1-[2-(2,4-Dichlorophenyl)ethyl]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-
dpyrimidin-5-yl)acetamide

o /\/@Cl
H3C~N)(‘)1/§L g cl
04"|\_1 o
CHg
The title compound was prepared according to the general procedure (Mcthod B) by
coupling Intermediate 2 (100 mg, 0.420 mmol) with 2-(2,4-dichlorophenyl)ethanamine
(79 mg, 0.415 mmol) in the presence of EDCI hydrochloride (96 mg, 0.504 mmol), HOBt
(17 mg, 0.126 mmol) and DMAP (5 mg, 0.042 mmol) in 1,2-dichloroethane (5 ml) to
give 10 mg of the product as a white solid; 'H NMR (300 MHZ, DMSO-dg) 8 2.81 (t, .J =
6.6 Hz, 2H), 3.18 (s, 3H), 3.40-3.46 (m, 7H), 7.28 (s, 2H), 7.52 (d, J = 8.7 Hz, 2H), 8.02
(brs, 1H); APCI-MS (m/z) 410.21 (M+H)".

Example 3
N1-[4-(Trifluoromethyl)-1 ,3—tlliazol—2-yl]—2—(1 ,3-Dimethyl-2,4-dioxo-1,2,3,4-

tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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' 0 s
o 2 Ycr,
NN
H3C. H
N [ A
A\

o™y

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-(trifluoromethyl)-1,3-thiazol-2-
amine (60 mg, 0.360 mmol) in the presence of sodium hydride (30 mg, 0.750 mmol) in
dry toluene (10 ml) to give 40 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-ds) & 3.17 (s, 3H), 3.42 (s, 3H), 3.87 (s, 2H), 7.63 (s, 1H), 7.95 (s, 1H),
12.77 (br s, 1H); APCI-MS (m/z) 388.99 (M+H)".

Example 4
N-(4,6-Difluoro-1,3-benzothiazol-2-y1)-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

H3C.

o+

=z
DCC;
)
I=
¥
z
-n

N
o

N
CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (100 mg, 0.375 mmol) with 4,6-difluoro-1,3-benzothiazol-2-
amine (83 mg, 0.450 mmol) in the presence of sodium hydride (30 mg, 0.750 mmol) in
dry toluene (10 ml) to give 8 mg of the product as an off-white solid; 'H NMR (300 MHz,
DMSO-ds) 8 3.17 (s, 3H), 3.43 (s, 3H), 3.92 (s, 2H), 7.39 (t, J = 9.6 Hz, 1H), 7.65 (s, 1H),
7.79 (d, J="7.8 Hz, 1H), 12.85 (br s, 1H); APCI-MS (m/z) 407.11 (M+H)".

Example 5
N1-[4-(4-Isobutylphenyl)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro{2,3-d|pyrimidin-5-ylacetamide

O SN
PS CH,CH(CHg)2
(0] NN
HaC. H
S
O

o™y
CH3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediatc 1 (80 mg, 0.300 mmol) with 4-(4-isobutylphenyl)-1,3-thiazol-2-
amine (84 mg, 0.360 mmol) in the presence of sodium hydride (30 mg, 0.750 mmol) in
dry toluene (10 ml) to give 25 mg of the product as an off-white solid; "H NMR (300
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MHz, DMSO-ds) 8 0.88 (d, J = 6.3 Hz, 6H), 1.82-1.90 (m, 1H), 3.18 (s, 3H), 3.43 (s, 3H),
3.87 (s, 2H), 7.21 (d, J = 7.8 Hz, 2H), 7.54 (s, 1H), 7.63 (s, 1H), 7.81 (d, /= 7.8 Hz, 2H),
12.44 (br s, 1H); APCI-MS (m/z) 453.16 (M+H)".

Example 6
N1-{4-[4-(Trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

q CF
0 NN 8
HaC. H

o”l‘N o

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (75 mg, 0.282 mmol) with 4-[4-(trifluoromethyl)phenyl]-1,3-
thiazol-2-amine (83 mg, 0.338 mmol) in the presence of sodium hydride (28 mg, 0.705
mmol) in dry toluene (10 mi) to give 20 mg of the product as an off-white solid; "H NMR
(300 MHz, DMSO-ds) 8 3.17 (s, 3H), 3.43 (s, 3H), 3.89 (s, 2H), 7.64 (s, 1H), 7.78-7.96
(m, 3H), 8.09-8.15 (m, 2H), 12.55 (br s, 1H); APCI-MS (m/z) 465.11 (M+H)".

Example 7

N1-{4-[3-(Trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d)pyrimidin-5-yl)acetamide

0 81
Q N)Q:\IB_Q
o)‘ry 0

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3-(trifluoromethyl)phenyl]-1,3-
thiazol-2-amine (88 mg, 0.360 mmol) in the presence of sodium hydride (30 mg, 0.750
mmol) in dry toluene (10 ml) to give 16 mg of the product as an off white solid; "H NMR
(300 MHz, DMSO-ds) 6 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s, 2H), 7.60-7.72 (m, 3H), 7.88
(s, 1H), 8.20-8.26 (m, 2H), 12.54 (br s, 1H); APCI-MS (m/z) 465.32 (M+H)".

Example 8

N1-[4-(4-Trifluorormethoxyphenyl)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (75 mg, 0.282 mmol) with 4-[4-(trifluoromethoxy)phenyl]-1,3-
thiazol-2-amine (88 mg, 0.338 mmol) in the presence of sodium hy'dride (28 mg, 0.705
mmol) in dry toluene (10 ml) to give 11 mg of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-ds) 5 3.18 (s, 3H), 3.43 (s, 3H), 3.88 (s, 2H), 7.43 (d, / = 8.4 Hz, 2H),
7.62 (s, 1H), 7.69 (s, 1H), 8.02 (d, J = 9.0 Hz, 2H), 12.47 (br s, 1H); APCI-MS (m/z)
481.14 (M+H)".

Example 9
N1-[4-(3-Trifluorormethoxyphenyl)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

2 -0
HaC. ﬁ%[i:Lﬁ N OCF
NI\ 3
d*m 0
CHj

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3-(trifluoromethoxy)phenyl]-1,3-
thiazol-2-amine (93 mg, 0.360 mmol) in the presence of sodium hydride (36 mg, 0.900
mmol) in dry toluene (10 ml) to give 60 mg of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-de) 8 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s, 2H), 7.33 (d, /= 7.8 Hz, 1H),
7.54-7.64 (m, 2H), 7.82 (s, 1H), 7.87 (s, 1H), 7.95 (d, J =7.8 Hz, 1H), 12.52 (br s, 1H);
ESL-MS (m/z) 48121 (M-+H)".

Example 10
N1-[4-(3-Bromo-4-fluorophenyl)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

O ST
4 >~< }—F
O N*N
H3C. H Br
XI5
0”"N"O
CHj

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-(3-bromo-4-fluorophenyl)-1,3-

thiazol-2-amine (98 mg, 0.360 mmol) in the presence of sodium hydride (36 mg, 0.900
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mmol) in dry toluene (10 ml) to give 16 mg of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-dq) 6 3.18 (s, 3H), 3.43 (s, 3H), 3.88 (s, 2H), 7.45 (t, J = 8.7 Hz, 1H),
7.62 (s, 1H), 7.74 (s, 1H), 7.81-7.88 (m, 1H), 8.23 (d, J = 6.9 Hz, 1H), 12.45 (br s, 1H);
APCI-MS (m/z) 491.36 (M-H)".
Example 11
N1-[4-( 3,4-Diﬂudropheny1)— 1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
O SH\
0 NJ{\P—QF
H3C. H F
N T
A0
CHs

(0]

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-(3,4-difluorophenyl)-1,3-thiazol-2-
amine (77 mg, 0.360 mmol) in the presence of sodium hydride (30 mg, 0.750 mmol) in
dry toluene (10 ml) to give 40 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-ds) 8 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s, 2H), 7.51 (q, J = 8.7 Hz, 1H), 7.63
(s, 1H), 7.70-7.76 (m, 2H), 7.87-7.96 (m, 1H), 12.49 (br s, 1H); APCI-MS (m/z) 433.06
(M+H)".

Example 12
N1-[4-(2,4-Difluorophenyl)-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4~
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
H3C. )(‘)j\/c(z uiN\ F ]

N M
N~ O

o~

CHj
The title compound was prepared according to the gencral procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-(2,4-difluorophenyl)-1,3-thiazol-2-
amine (76 mg, 0.360 mmol) in the presence of sodium hydride (36 mg, 0.900 mmol) in
dry toluene (10 ml) to give 29 mg of the product as an off-white solid; '"H NMR (300
MHz, DMSO-de) 8 3.18 (s, 3H), 3.40 (s, 3H), 3.86 (s, 2H), 7.20 (t, /= 9.6 Hz, 1H), 7.34-
7.41 (m, 1H), 7.47 (s, 1H), 7.61 (s, 1H), 8.06 (q, J = 7.5 Hz, 1H), 12.53 (br s, 1H); APCI-
MS (m/z) 433.05 (M+H)".
Example 13
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N1-[4-(3,4-Dichlorophenyl)-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-dioxo0-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
O S N\
o NA}QCI
N\
U*N 0
CHg

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (100 mg, 0.375 mmol) with 4-(3,4-dichlorophenyl)-1,3-thiazol-2-
amine (110 mg, 0.450 mmol) in the presence of sodium hydride (30 mg, 0.750 mmol) in
dry toluene (10 ml) to give 17 mg of the product as a white solid; 'H NMR (300 MHz,
DMSO-ds) § 3.18 (s, 3H), 3.43 (s, 3H), 3.88 (s, 2H), 7.63 (s, 1H), 7.70 (d, J = 8.1 Hz,
1H), 7.83 (s, 1H), 7.89 (d, J = 8.4 Hz, 1H), 8.14 (s, 1H), 12.48 (br s, 1H); APCI-MS (m/z)
463.20 (M-H)".

_ Example 14
N1-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

[O ) A
H
i N

HsC.
3N

O)\l\ll 0
CHg

F

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (100 mg, 0.375 mmol) with 4-[3-fluoro-4-
(triﬂuoromethyl)pheny]]-1,3-thiazol-2-aminé (118 mg, 0.450 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 25 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) & 3.18 (s, 3H), 3.43 (s, 3H), 3.89 (s,
2H), 7.63 (s, 1H), 7.86 (t, J = 7.8 Hz, 1H), 7.92-8.02 (m, 3H), 12.55 (br s, 1H); APCI-MS
(m/z) 481.25 (M-HY".

Example 15
N1-{4-[4-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-dJpyrimidin-5-yl)acetamide
% i Ni}_Q'F

HC.
N

o”l‘m o
CH3

CF3
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (100 mg, 0.375 mmol) with 4-[4-fluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (136 mg, 0.518 mmol) in the presence of
sodium hydride (36 mg, 0.900 mmol) in dry toluene (10 ml) to give 25 mg of the product
as an fo—whitc solid; "H NMR (300 MHz, DMSO-ds) 8 3.18 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 7.55-7.65 (m, 2H), 7.84 (s, 1H), 8.23-8.29 (m, 2H), 12.51 (br s, 1H); APCI-MS (m/z)
481.27 (M-HY. '

Example 16
N1-{4-[4-Fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

OS\
\>—< ?—F
e X i
3~N|\H OCF3
o> N0
CHs

The title pompound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (100 mg, 0375 mmol) with 4-[4-fluoro-3-
(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (125 mg, 0.450 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 26 mg of the product
as a white solid; 'H NMR (300 MHz, DMSO-de) & 3.18 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 7.55-7.63 (m, 2H), 7.79 (s, 1H), 7.97-8.05 (m, 2H), 12.49 (br s, 1H); ESI-MS (m/z)
497.24 (M-HY".

Example 17
N1-{4-[3-Fluoro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} -2-(1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl) acetamide

O s
OCF
o NANH >“ 3
H F

HsC.
0N~ 0

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (56 mg, 0210 mmol) with  4-[3-fluoro-4-
(trifluoromethoxy)phenyl}-1,3-thiazol-2-amine (70 mg, 0.252 mmol) in the presence of
sodium hydride (21 mg, 0.525 mmol) in dry toluene (10 ml) to give 37 mg of the product
as a white solid; '"H NMR (300 MHz, DMSO-ds) 8 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s,

-37-



2H), 7.62-7.69 (m, 2H), 7.84 (s, 2H), 7.95-8.01 (m, 1H), 12.54 (br s, 1H); ESI-MS (m/z)
497.26 (M+H)".

Example 18
N1-{4-[4-Chloro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl} -2-(1,3-dimethyl-2,4-dioxo-
1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-ylacetamide

e Sr&ui,}—( ‘>—CFCI
N 3

OAN 0

CHs
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (100 mg, 0375 mmol) with 4-[4-chloro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (126 mg, 0.450 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 26 mg of the product
as a white solid; 'H NMR (300 MHz, DMSO-ds) 6 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 7.58-7.64 (m, 1H), 7.80 (d, J = 8.1 Hz, 1H), 7.92 (s, 1H), 8.20 (d, /= 7.8 Hz, IH),
8.34 (s, 1H), 12.54 (br s, 1H); APCI-MS (m/z) 499.00 (M+H)".

Example 19

N1-{4-[4-Chloro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

(o] S\
& >—< ?—CI
HaC o N*N
3 I H OCF3
OJ‘N o
CHj

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0300 mmol) with 4-[4-chloro-3-
(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (100 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 32 mg of the product
as a white solid; 'H NMR (300 MHz, DMSO-ds) 3 3.18 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 7.62 (s, 1H), 7.76 (d, J = 8.7 Hz, 1H), 7.87 (s, 1H), 7.93-8.04 (m, 2H), 12.51 (br s,
1H); APCI-MS (m/z) 513.23 (M-H)".
» Example 20

N1-{4-[2-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2~(1,3-dimethyl-2,4-dioxo-
1,2,3.4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling  Intermediate 1 (80 mg, 0300 mmol) with  4-[2-fluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (94 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 50 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) 8 3.18 (s, 3H), 3.43 (s, 3H), 3.89
(s, 2H), 7.53 (d, J = 7.8 Hz, 1H), 7.63 (s, 1H), 7.68 (s, 1H), 7.77 (t, J = 6.9 Hz, 1H), 8.33
(t,J= 7.5 Hz, 1H), 12.55 (br s, 1H); APCI-MS (m/z) 481.26 (M-H) .

Example 21

N1-{4-[3-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

CF3
O S A
o] N*N
HaC. H F
N I N\
oé‘ o

N
CHg
The title compound was prepared according to the general procedure (Method A) by
coupling  Intermediate 1 (80 mg,- 0.300 mmol) with  4-[3-fluoro-5-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (94 mg, 0.360 mmol) in the presence of
sodium hydride (36 mg, 0.900 mmot) in dry toluene (10 ml) to give 25 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) 8 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 7.60-7.68 (m, 2H), 7.98-8.15 (m, 3H), 12.54 (br s, 1H); APCI-MS (m/z) 481.24 (M-
H).
Example 22

N1-{4-[2-Fluoro-4-(triffuoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

N H

HaC.
N

|
d*w
CHg

F
O

The title compound was prepared according to the general procedure (Method A) by

coupling  Intermediate 1 (80 mg, 0300 mmol) with  4-[2-fluoro-4-
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(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (94 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 30 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) & 3.18 (s, 3H), 3.43 (s, 3H), 3.90 (s,
2H), 7.63 (s, 1H), 7.73 (s, 2H), 7.78-7.84 (m, 1H), 8.23-8.29 (m, 1H), 12.56 (br s, 1H);
APCI-MS (m/z) 483.07 (M+H)".

Example 23
N1-[4-(3-Fluoro-4-difluoromethoxyphenyl)- 1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

o ONj;$F4<:}—OCHF2
O*N %

CHs
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0300 mmol) with 4-(3-fluoro-4-
difluoromethoxyphenyl)-1,3-thiazol-2-amine (95 mg, 0.360 mmol) in the presence of
sodium hydride (36 mg, 0.900 mmot) in dry toluene (10 ml) to give 10 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) 6 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 7.01 (t, J= 73.2 Hz, 1H), 7.44 (t, J = 8.4 Hz, 1H), 7.63 (s, 1H), 7.73-7.81 (m, 2H),
7.85-7.91 (m, 1H), 12.49 (br s, 1H); APCI-MS (m/z) 479.23 (M-H)".

Example 24
N1-[4-(3-Chloro-4-difluoromethoxyphenyl)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2 4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

o ONE;>—<:}FOCH&

HSQN)‘T\C( H ol

o*u ©

CHg -
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0300 mmol) with 4-[3-chloro-4-
(difluoromethoxy)phenyl]-1,3-thiazol-2-amine (99 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 50 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) 8 3.17 (s, 3H), 3.43 (s, 3H),3.88 (s,
2H), 7.32 (t, J = 73.2 Hz, 1H), 7.45 (d, J=9.0 Hz, 1H), 7.63 (s, 1H), 7.77 (s, 1H), 7.93 (d,
J=8.7 Hz, 1H), 8.10 (s, 1H), 12.49 (br s, 1H); APCI-MS (m/2) 497.16 (M+H)".
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Example 25
N1-[4-(3-Bromo-4-difluoromethoxyphenyl)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acctamide

0 s

%\/CL” k}—C}B;OCHFz
O)\l\ll l 8

CHa

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0300 mmol) with 4-[3-bromo-4-
(difluorormethoxy)phenyl]-1,3-thiazol-2-amine (116 mg, 0.360 mmol) in the presence of
sodium hydride (24 mg, 0.600 mmol) in dry tolucnc (10 ml) to give 27 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) 6 3.17 (s, 3H), 3.43 (s, 3H), 3.87 (s,
2H), 7.33 (t, J = 73.2 Hz, 1H), 7.40 (d, J = 8.1 Hz, 1H), 7.63 (s, 1H), 7.77 (s, 1H), 7.93-
7.99 (m, 1H), 8.26 (s, 1H), 12.50 (br s, 1H); APCI-MS (m/z) 541.20 (M+H)".

Example 26
N1-{4-[4-(2,2-Dimethylpropoxy)-3-fluorophenyl}-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
o L ap—{OroereHyys

HaC.
3N

o’/l‘r}l 0
CHg

F

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[4-(2,2-dimethylpropoxy)-3-
fluorophenyl]-1,3-thiazol-2-amine (101 mg, 0.360 mmol) in the presence of sodium
hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 27 mg of the product as an
off-white solid; "H NMR (300 MHz, DMSO-ds) 8 1.02 (s, 9H), 3.18 (s, 3H), 3.43 (s, 3H),
3.74 (s, 2H), 3.87 (s, 2H), 7.22 (t, J = 8.1 Hz, 1H), 7.56 (s, 1H), 7.62 (s, 1H), 7.65-7.70
(m, 1H), 7.73 (s,1H), 12.43 (br s, 1H); APCI-MS (m/z) 501.15 (M+H)".
Example 27

N1-{4-[3-Chloro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

1 3 OCH,C(CHg)
o NA{\I\_Q- 2 3)3
HaC H
| N
N7 O

N Cl

o

CHg
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0300 mmol) with 4-[3-chloro-4-(2,2-
dimethylpropoxy)phenyl]-1,3-thiazol-2-amine (107 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 54 mg of the product
as an off-white solid; 'H NMR (300 MHz, DMSO-ds) 8 1.04 (s, 9H), 3.18 (s, 3H), 3.43 (s,
3H), 3.75 (s, 2H), 3.87 (s, 2H), 7.18 (d, J = 8.4 Hz, 1H), 7.58 (s, 1H), 7.62 (s, 1H), 7.77-
7.85 (m, 1H), 7.95 (s, 1H), 12.42 (br s, 1H); APCI-MS (m/z) 517.10 (M+H)".

Example 28
N1-{4-[3-Bromo-4-(2,2-dimethylpropoxy)phenyl}-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-
dioxo-1 ,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

2 iWOCHZC(CH3)3
Q NN
H3C\ H
o/’]‘t}l 0
CH3

Br

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0300 mmol) with 4-[3-bromo-4-(2,2-
dimethylpropoxy)phenyl]-1,3-thiazol-2-amine (122 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 26 mg of the product
as an off-white solid; 'H NMR (300 MHz, DMSO-de) 8 1.05 (s, 9H), 3.17 (s, 3H), 3.43 (s,
3H), 3.75 (s, 2H), 3.87 (s, 2H), 7.14 (d, J = 8.7 Hz, 1H), 7.58 (s, 1H), 7.62 (s, 1H), 7.86
(d, J=17.8 Hz, 1H), 8.12 (s, 1H), 12.43 (br s, LH); APCI-MS (m/z) 561.06 M)".
Example 29

N1-[4-(3-Bromo-4-isobutoxyphenyl)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

O iw—OCHch(CH3)2
o NN
OJ\N o
CHg

H3C.

The title compound was prepared according to the general procedure (Method A) by
coupling Intcrmediatc 1 (80 mg, 0.300 mmol) with 4-(3-bromo-4-isobutoxyphenyl)-1,3-
thiazol-2-amine (118 mg, 0.360 mmol) in the presence of sodium hydride (30 mg, 0.750
mmol) in dry toluene (10 ml) to give 40 mg of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-de) 8 1.02 (d, J = 6.6 Hz, 6H), 2.02-2.08 (m, 1H), 3.18 (s, 3H), 3.43 (s,
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3H), 3.87 (s, 4H), 7.15 (d, J= 9.0 Hz, 1H), 7.58 (s, 1H), 7.62 (s, 1H), 7.85 (d, /= 8.7 Hz,
1H), 8.12 (s, 1H), 12.42 (br s, 1H); APCI-MS (m/z) 547.09 M)".

Example 30
N1-{4-[3-Fluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-y1}2-(1,3 -dimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

O ST
SIC(N A}—Q—ocmca
H
[ N

HaC.
3N

OAN o
CHs

F

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0300 mmol) with 4-[3-fluoro-4-(2,2,2-
trifluoroethoxy)phenyl]-1,3-thiazol-2-amine (105 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 23 mg of the product
as a white solid; 'H NMR (300 MHz, DMSO-ds) & 3.16 (s, 3H), 3.41 (s, 3H), 3.86 (s,
2H), 4.87 (q, J = 8.7 Hz, 2H), 7.34 (t, J = 8.7 Hz, 1H), 7.61 (s, 2H), 7.68-7.73 (m, 2H),
12.41 (br s, 1H); APCI-MS (m/z) 513.07 (M+H)".

Example 31
N1-{4-[3-Chloro-4-(2,2,2-trifluoroethoxy)phenyl)-1,3-thiazol-2-y1}2-(1 ,3-dimethyl-2,4-
dioxo-1,2,3 ,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

T

O)\l}l o
CHs
The titlc compound was prepared according to the gencral procedure (Mcthod A) by
coupling Intermediate 1 (80 mg, 0300 mmol) with 4-[3-chloro-4-(2,2,2-
trifluoroethoxy)phenyl}-1,3-thiazol-2-amine (111 mg, 0.360 mmol) in the presénce of
sodium hydride (36 mg, 0.900 mmol) in dry toluene (10 ml) to give 34 mg of the product
as a white solid; 'H NMR (300 MHz, DMSO-ds) 8 3.18 (s, 3H), 3.43 (s, 3H), 3.87 (s,
2H), 4.91 (d, J = 8.7 Hz, 2H), 7.35 (d, J= 8.7 Hz, 1H), 7.62 (s, 1H), 7.66 (s, 1H), 7.86 (d,
J=9.0 Hz, 1H), 8.01 (s, 1H), 12.43 (br s, 1H); APCI-MS (m/z) 529.15 (M+H)".
Example 32
N1-{4-[3-Bromo-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-y1}2-(1 ,3-dimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
“coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3-bromo-4-(2,2,2-
trifluoroethoxy)phenyi]-1,3-thiazol-2-amine (127 mg, 0.360 mmol) in the presence of
sodium hydride (36 mg, 0.900 mmol) in dry toluene (10 ml) to give 53 mg of the product
as a white solid; '"H NMR (300 MHz, DMSO-ds) & 3.18 (s, 3H), 3.43 (s, 3H), 3.87 (s,
2H), 4.90 (q, J = 8.7 Hz, 2H), 7.31 (d, J = 8.7 Hz, 1H), 7.62 (s, 1H), 7.66 (s, 1H), 7.91 (d,
J=9.3 Hz, 1H), 8.16 (s, 1H), 12.43 (br s, 1H); APCI-MS (m/z) 571.27 (M-H).

Example 33
N1-[4-(2,4,5,-Trifluorophenyl)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-(2,4,5-trifluorophenyl)-1,3-thiazol-
2-amine (83 mg, 0.360 mmol) in the presence of sodium hydride (30 mg, 0.750 mmol) in
dry toluene (10 ml) to give 20 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-ds) 6 3.17 (s, 3H) 3.43 (s, 3H), 3.89 (s, 2H), 7.59 (s, 1H), 7.63 (s, 1H),
7.70-7.76 (m, 1H), 7.88-8.00 (m, 1H), 12.53 (br s, 1H); APCI-MS (m/z) 451.18 (M+H)".

Example 34

N1-[4-(2,3,4-Trichloropheny!)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-dJpyrimidin-5-yl)acetamide

o ON 2N\>——€ ?—m
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-(2,3 4-trichlorophenyl)-1,3-thiazol-
2-amine (100 mg, 0.429 mmol) in the presence of sodium hydride (30 mg, 0.750 mmol)
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in dry toluene (10 ml) to give 30 mg of the product as an off-white solid; "H NMR (300
MHz, DMSO-de) 8 3.18 (s, 3H), 3.43 (s, 3H), 3.88 (s, 2H), 7.63 (s, 1H), 7.68 (s, 1H), 7.80
(d, J= 8.7 Hz, 2H), 12.51 (br s, 1H); APCI-MS (m/z) 499.39 (M-H) .

Example 35
N1-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1} 2-(1,3-dimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

O SH

N F CFs
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CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (100 mg, 0.375 mmol) with 4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (126 mg, 0.450 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 30 mg of the product
as a white solid; '"H NMR (300 MHz, DMSO-ds) & 3.18 (s, 3H), 3.43 (s, 3H), 3.89 (s,
2H), 7.47-7.56 (m, 1H), 7.63 (s, 2H), 8.33 (q, J = 6.6 Hz, 1H), 12.54 (br s, 1H); APCI-MS
(m/z) 499.39 (M-H)".

Example 36

N1-{4-[3,5-Difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1 ,3-dimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-13,5-difluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (100 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmot) in dry toluene (10 ml) to give 20 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) 8 3.17 (s, 3H), 3.43 (s, 3H), 3.839 (s,
2H), 7.63 (s, 1H), 7.84 (s, 1H), 7.88 (s, 1H), 8.09 (s, 1H), 12.59 (br s, 1H); APCI-MS
(m/z) 500.97 (M+H) .

Example 37
N1-1{4-[3,5-Difluoro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimcthyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-ylacetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3,5-difluoro-4-
(difluoromethoxy)phenyl]-1,3-thiazol-2-amine (100 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.751 mmol) in dry toluene (10 ml) to give 25 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) 8 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 7.27 (t, J = 71.7 Hz, 1H), 7.62 (s, 1H), 7.79 (d, J = 9.3 Hz, 2H), 7.88 (s, 1H), 12.51
(br s; 1H); APCI-MS (m/z) 499.00 (M+H)".

Example 38

N1-{4-[3,5-Dichloro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3,5-dichloro-4-
(difluoromethoxy)phenyl]-1,3-thiazol-2-amine (112 mg, 0.360 mmol) in the presence of
sodium hydride (36 mg, 0.900 mmol) in dry toluene (10 ml) to give 15 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) 6 3.18 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 7.19 (t, J=72.3 Hz, 1H), 7.63 (s, 1H), 7.94 (s, 1H), 8.12 (s, 2H), 12.51 (br s, 1H);
APCI-MS (m/z) 529.21 (M-H).
Example 39

N1-{4-[4-(Cyclopropylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-y1]-2-(1,3-dimethyl-

2,4-dioxo-1,2,3,4-tetrahydrofurof2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[4-(cyclopropylmethoxy)-3,5-
difluorophenyl]-1,3-thiazol-2-amine (102 mg, 0.360 mmol) in the presence of sodium
hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 50 mg of the product as a
white solid; '"H NMR (300 MHz, DMSO-de) 8 0.23-0.30 (m, 2H), 0.50-0.56 (m, 2H),
1.88-1.94 (m, 1H), 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s, 2H), 3.97 (d, /= 7.2 Hz, 2H), 7.60-
7.68 (m, 3H), 7.74 (s, 1H), 12.46 (br s, 1H); APCI-MS (m/z) 503.11 (M+H)".

Example 40
N1-{4-(3,5-Difluoro-4-isobutoxyphenyl)-1,3-thiazol-2-y1}2-(1,3-dimethyl-2,4-dioxo-
- 1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-(3,5-difluoro-4-isobutoxyphenyl)-
1,3-thiazol-2-amine (102 mg, 0.360 mmol) in the presence of sodium hydride (30 mg,
0.750 mmol) in dry toluene (10 ml) to give 26 mg of the product as a white solid; 'H
NMR (300 MHz, DMSO-ds) 8 0.98 (d, J = 6.9 Hz, 6H), 1.93-2.04 (m, 1H), 3.18 (s, 3H),
3.43 (s, 3H), 3.86-3.93 (m, 4H), 7.60-7.68 (m, 3H), 7.73 (s, 1H), 12.45 (br s, 1H); APCI-
MS (m/z) 503.29 (M-HY".
Example 41
N1-[4-(3,5-Dichloro-4-isobutoxyphenyl)-1,3-thiazol-2-y1]-2-(1,3-dimethyl-2,4-dioxo-
1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-(3,5-dichloro-4-isobutoxyphenyl)-
1,3-thiazol -2-amine (114 mg, 0.360 mmol) in the presence of sodium hydride (30 mg,
0.750 mmol) in dry toluene (10 ml) to give 20 mg of the product as an off-white solid; 'H
NMR (300 MHz, DMSO-ds) 8 1.04 (d, J = 6.9 Hz, 6H), 2.00-2.14 (m, 1H), 3.17 (s, 3H),
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3.43 (s, 3H), 3.79 (d, J = 5.7 Hz, 2H), 3.87 (s, 2H), 7.63 (s, 1H), 7.82 (s, 1H), 8.00 (s,
2H), 12.48 (br s, 1H); APCI-MS (m/z) 537.09 (M+H)".

Example 42
N1-{4-[3,5-Difluoro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-y1}2-(1,3-dimethyl-
2 4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (75 mg, 0.282 mmol) with 4-[4-(2,2-dimethylpropoxy)-3.5-
difluorophenyl]-1,3-thiazol-2-amine (101 mg, 0.338 mmol) in the presence of sodium
hydride (28 mg, 0.704 mmol) in dry toluene (10 ml) to give 38 mg of the product as a
white solid; '"H NMR (300 MHz, DMSO-ds) 8 1.01 (s, 9H), 3.18 (s, 3H), 3.43 (s, 3H),
3.80 (s, 2H), 3.88 (s, 2H), 7.60-7.66 (m, 3H), 7.73 (s, 1H), 12.45 (br s, 1H); APCI-MS
(m/z) 519.14 (M+H)".

Example 43
N1-{4-[3,5-Dichloro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3,5-dichloro-4-(2,2-
dimethylpropoxy)phenyl]-1,3-thiazol-2-amine (119 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 16 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) 8 1.23 (s, 9H), 3.17 (s, 3H), 3.43 (s,
3H), 3.67 (s, 2H), 3.88 (s, 2H), 7.63 (s, 1H), 7.83 (s, 1H), 8.00 (s, 2H), 12.49 (br s, 1H);
APCI-MS (m/z) 551.09 (M+H)".

Example 44
N1-{4-[3-Chloro-5-fluoro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3-chloro-5-fluoro-4-(2,2-
dimethylpropoxy)phenyl]-1,3-thiazol-2-amine (113 mg, 0.360 mmol) in the presence of
sodium hydride (36 mg, 0.900 mmotl) in dry toluenc (10 ml) to give 50 mg of the product
as an off-white solid; '"H NMR (300 MHz, DMSO-de) § 1.04 (s, 9H), 3.17 (s, 3H), 3.43 (s,
3H), 3.78 (s, 2H), 3.88 (s, 2H), 7.62 (s, 1H), 7.75-7.81 (m, 2H), 7.85 (s, 1H), 12.46 (br s,
1H); APCI-MS (m/z) 535.26 (M+H)".
Example 45

N1-{4-[3,5-Difluoro-4-(3-methylbutoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3,5-difluoro-4-(3-
methylbutoxy)phenyl]-1,3-thiazol-2-amine (107 mg, 0.358 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 40 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) § 0.92 (d, J = 6.3 Hz, 6H), 1.59 (g,
J =63 Hz, 2H), 1.88-1.93 (m, 1H), 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s, 2H), 4.15(d, J =
6.6 Hz, 2H), 7.60-7.69 (m, 3H), 7.75 (s, 1H), 12.49 (br s, 1H); ESI-MS (m/z) 519.11
(M+H)".

Example 46
N1-{4-[3,5-Difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1 ,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro{2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (75 mg, 0.282 mmol) with 4-[3,5-difluoro-4-(2,2,2-
trifluoroethoxy)phenyl]-1,3-thiazol-2-amine (105 mg, 0.338 mmol) in the presence of
sodium hydride (28 mg, 0.704 mmol) in dry toluene (10 m}) to give 28 mg of the product
as a white solid; '"H NMR (300 MHz, DMSO-ds) & 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 4.85 (q, J = 8.7 Hz, 2H), 7.62 (s, 1H), 7.70A(d, J=9.3 Hz, 2H), 7.80 (s, 1H), 12.48
(brs, 1H); APCI-MS (m/z) 531.08 (M+H)".

Example 47
N1-{4-[3,5-Dichloro-4-(2,2,2-trifluoroethoxy)phenyl}-1,3-thiazol-2-yl} 2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3,5-dichloro-4-(2,2,2-
trifluoroethoxy)phenyl]-1,3-thiazol-2-amine (123 mg, 0.360 mmol) in the presence of
sodium hydride (36 mg, 0.900 mmol) in dry toluene (10 ml) to give 17 mg of the product
as a white solid; "H NMR (300 MHz, DMSO-de) § 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s,
2H), 4.75 (q, J = 8.7 Hz, 2H), 7.62 (s, 1H), 7.87 (s, 1H), 8.04 (s, 2H), 12.48 (br s, 1H);
APCI-MS (im/z) 563.06 (M+H)".

Example 48
N1-{4-[3-Chloro-5-fluoro-4-(2,2,2-trifluorocthoxy)phenyl}-1,3-thiazol-2-y1}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (80 mg, 0.300 mmol) with 4-[3-chloro-5-fluoro-4-(2,2,2-
trifluoroethoxy)phenyl]-1,3-thiazol-2-amine (117 mg, 0.360 mmol) in the presence of
sodium hydride (30 mg, 0.750 mmol) in dry toluene (10 ml) to give 22 mg of the product
as an off-white solid; '"H NMR (300 MHz, DMSO-ds) § 3.17 (s, 3H), 3.43 (s, 3H), 3.88 (s,
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2H), 4.83 (q, J= 8.7 Hz, 2H), 7.62 (s, 1H), 7.80-7.92 (m, 3H), 12.48 (br s, 1H); APCI-MS
(m/z) 545.16 (M-H)".

Example 49
N1-{4-[3,5-Difluoro-4-(3,3,3-trifluoropropoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (57 mg, 0.216 mmol) with 4-[3,5-difluoro-4-(3,3;3-
trifluoropropoxy)phenyl]-1,3-thiazol-2-amine (70 mg, 0.216 mmol) in the presence of
sodium hydride (22 mg, 0.540 mmol) in dry toluene (10 ml) to give 17 mg of the product
as a white solid; "H NMR (300 MHz, DMSO-de) & 2.74-2.83 (m, 2H), 3.17 (s, 3H), 3.43
(s, 3H), 3.88 (s, 2H), 4.30-4.38 (m, 2H), 7.60-7.69 (m, 3H), 7.76 (s, 1H), 12.47 (br s, 1H);
APCI-MS (m/z) 543.18 (M-H)".

Example 50

N1-{4-[4~(Trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimcthyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[ 2,3-d[pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.177 mmol) with 4-[4-(trifluoromethyl)phenyl}-1,3-
thiazol-2-amine (51 mg, 0.212 mmol) in the presence of sodium hydride (11 mg, 0.442
mmol) in dry toluene (10 ml) to give 32 mg of the product as a white solid; 'H NMR (300
MHz, DMSO-ds) & 2.32 (s, 3H), 3.16 (s, 3H), 3.41 (s, 3H), 3.84 (s, 2H), 7.78-7.86 (m,
3H), 8.12 (d, J = 8.4 Hz, 2H), 12.50 (br s, 1H); APCI-MS (m/z) 479.14 (M+H)".

Example 51
N1-{4-[3~(Trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

-51 -



O SN
i § Nk}—Q
3% H CF3

J\ISCH:}

O”'N

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.177 mmol) with 4-[3-(trifluoromethyl)phenyl]-1,3-
thiazol-2-amine (51 mg, 0.212 mmol) in the presence of sodium hydride (17 mg, 0.445
mmol) in dry toluene (10 ml) to give 30 mg of the product as a white solid; "H NMR (300
MHz, DMSO-ds) 8 2.32 (s, 3H), 3.16 (s, 3H), 3.42 (s, 3H), 3.83 (s, 2H), 7.66-7.74 (m,
2H), 7.87 (s, 1H), 8.19-8.26 (m, 2H), 12.49 (br s, 1H); APCI-MS (m/z) 479.16 (M+H)".

Example 52

N1-{4-[3-(Triftuoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

O S A
e N"‘N
H3C“N \ H OCF3
I CHg
O0”"N"T0

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.177 mmol) with 4-[3-(trifluoromethoxy)phenyl]-1,3-
thiazol-2-amine (55 mg, 0.212 mmol) in the presence of sodium hydride (17 mg; 0.445
mmol) in dry toluene (10 ml) to give 12.5 mg of the product as a white solid; '"H NMR
(300 MHz, DMSO-ds) 8 2.32 (s, 3H), 3.16 (s, 3H), 3.41 (s, 3H), 3.83 (s, 2H), 7.30-7.36
(m, 1H), 7.58 (t, J = 7.8 Hz, 1H), 7.81 (s, 1H), 7.87 (s, 1H), 7.95 (d, J = 7.8 Hz, 1H),
12.48 (br s, 1H); APCI-MS (m/z) 495.11 (M+H)".

Example 53

N1-{4-[4-(Trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

2 -0
q OCF
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The title compound was pl'epai'ed according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-[4-(trifluoromethoxy)phenyl]-1,3-
thiazol-2-amine (55 mg, 0.214 mmol) in the presence of sodium hydride (10 mg, 0.445

mmol) in dry toluene (10 ml) to give 30 mg of the product as a white solid; 'H NMR (300
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MHz, DMSO-ds) 3 2.31 (s, 3H), 3.16 (s; 3H), 3.41 (s, 3H), 3.83 (s, 2H), 7.44 (d, J = 7.8
Hz, 2H), 7.69 (s, 1H), 8.02 (d, J = 8.7 Hz, 2H), 12.46 (br s, 1H); APCI-MS (m/z) 495.11
(M+H)".

Example 54
N1-[4-(3,4-Dichlorophenyl)-1,3-thiazol-2-y1]-2-(1 ,3,6-trimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

0 s\
5 A'}‘l 8 CHg
CHs
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (40 mg, 0.142 mmol) with 4-(3,4-dichlorophenyl)-1,3-thiazol-2-
amine (42 mg, 0.171 mmol) in the presence of sodium hydride (14 mg, 0.355 mmol) in
dry toluene (10 ml) to give 25 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-de) 6 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s, 3H), 3.83 (s, 2H), 7.21 (d, J= 8.1
Hz, 1H), 7.83 (s, 1H), 7.89 (d, J = 8.7 Hz, 1H), 8.15 (s, 1H), 12.47 (br s, 1H); APCI-MS
(m/z) 479.09 (M+H) .

Examplc 55
N1-[4-(2,3-Dichlorophenyl)-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide |

(0] S\
0 NN Q
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-(2,3-dichlorophenyl)-1,3-thiazol-2-
amine (52 mg, 0.214 mmol) in the presence of sodium hydride (17 mg, 0.445 mmol) in
dry toluene (10 ml) to give 45 mg of the product as a white solid; 'H NMR (300 MHz,
DMSO-dg) 8 2.32 (s, 3H), 3.16 (s, 3H), 3.42 (s, 3H), 3.83 (s, 2H), 7.46 (t, /= 7.8 Hz,
1H), 7.61 (s, 1H), 7.67 (d, J = 8.4 Hz, 1H), 7.74 (d, J = 7.8 Hz, 1H), 12.47 (br s, 1H);
APCI-MS (m/z) 479.10 (M+H)".

Example 56
N1-[4-(2,4-Dichlorophenyl)-1,3-thiazol-2-y1]-2-(1 ,3,6-trimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-(2,4-dichlorophenyl)-1,3-thiazol-2-
amine (52 mg, 0.214 mmol) in the presence of sodium hydride (17 mg, 0.445 mmol) in
dry toluene (10 ml) to give 20 mg of the product as a white solid; '"H NMR (300 MHz,
DMSO-de) & 2.31 (s, 3H), 3.16 (s, 3H), 3.41 (s, 3H), 3.83 (s, 2H), 7.54 (dd, J= 2.1, 8.7
Hz, 1H), 7.64 (s, 1H), 7.73 (s, 1H), 7.87 (d, J= 8.4 Hz, 1H), 12.46 (br s, 1H); APCI-MS
(m/z) 479.14 (M+H)'". ‘

Example 57
N1-[4-(2,4-Difluorophenyl)-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

0 S\
cif(ﬁ““ o
5 J\'}‘l 8 CHj
CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-(2,4-difluorophenyl)-1,3-thiazol-2-
amine (46 mg, 0.214 mmol) in the presence of sodium hydride (18 mg, 0.445 mmol) in
dry toluene (10 ml) to give 46 mg of the product as a white solid; '"H NMR (300 MHz,
DMSO-ds) & 2.32 (s, 3H), 3.16 (s, 3H), 3.41 (s, 3H), 3.83 (s, 2H), 7.22 (t, J = 8.4 Hz,
1H), 7.38 (t, J = 8.7 Hz, 1H), 7.47 (s, 1H), 8.06 (q, J = 6.9 Hz, 1H), 12.45 (br s, 1H);
APCI-MS (m/z) 445.26 (M-HY".

Example 58
N1-{4-[4-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

o] S—\\, ( 2
HSQN}O‘U\/C HAN CFZ
I »-cH
oo
CH3
The title compound was prepared according to the general procedure (Mcthod A) by

coupling - Intermediate = 3 (80 mg, 0.285 mmol) with  4-[4-fluoro-3-
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(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (89 mg, 0.339 mmol) in the presence of
sodium hydride (28 mg, 0.708 mmol) in dry toluene (10 ml) to give 70 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) 8 2.32 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 7.61 (t, J = 9.6 Hz, 1H), 7.84 (s, 1H), 8.25-8.31 (m, 2H), 12.50 (br s,
1H); APCI-MS (m/z) 497.02 (M-H)".

Example 59
N1-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d)pyrimidin-5-yl)acetamide

0 1 r\JJS"\;J\B—<}CF3

HaQN)j\/\CgH F
O N :

CH3
The title compound was prepared according to the general procedure (Method A) by
coupling  Intermediate 3 (80 mg, 0285 mmol) with 4-[3-fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (89 mg, 0.342 mmol) in the presence of
sodium hydride (28 mg, 0.713 mmol) in dry toluene (10 ml) to give 61 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) § 2.32 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.84 (s, 2H), 7.87-8.00 (m, 4H), 12.54 (br s, 1H); APCI-MS (m/z) 533.13 (M+H)".

Example 60
N1-{4-[2-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

2 2o
N
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The title compound was prepared according to the gencral procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-[2-fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (56 mg, 0.213 mmol) in the presence of
sodium hydride (18 mg, 0.445 mmol) in dry toluene (10 ml) to give 20 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) 6 2.32 (s, 3H), 3.16 (s, 3H), 3.42 (5,
3H), 3.84 (s, 2H), 7.70-7.76 (m, 2H), 7.78-7.86 (m, 1H), 8.26 (t, J = 7.8 Hz, 1H), 12.55
(brs, 1H); APCI-MS (m/z) 497.07 (M+H)".
Example 61
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N1-{4-[2-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1 ,3,6—ﬁ'im6thy1—2,4—
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (100 mg, 0357 mmol) with 4-[2-fluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (112 mg, 0.465 mmol) in the presence of
sodium hydride (35 mg, 0.875 mmol) in dry toluene (10 ml) to give 85 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) § 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.84 (s, 2H), 7.53 (1, J= 7.8 Hz, 1H), 7.68 (s, 1H), 7.72-7.80 (m, 1H), 8.33 (, J="7.5
Hz, 1H), 12.53 (br s, 1H); APCI-MS (m/z) 497.13 (M+H)".

Example 62
N1-{4-[3-Fluoro-5-(trifluoromethyl)phenyl}-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

o s CF3
A
e, %@* QF
d*ula CHj
CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (100 mg, 0356 mmol) with 4-[3-fluoro-5-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (112 mg, 0.429 mmol) in the presence of
sodium hydride (35 mg, 0.891 mmol) in dry toluene (10 ml) to give 70 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-dq) & 2.32 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.84 (s, 2H), 7.65 (d, J = 8.1 Hz, 1H), 7.99 (s, 1H), 8.07 (d, /= 9.9 Hz, 1H), 8.13 (s,
1H), 12.52 (br s, 1H); APCI-MS (m/z) 495.49 (M-H)".
Example 63
N1-{4-[2-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d/]pyrimidin-5-yl)acetamide

CFg
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with  4-[2-fluoro-5-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (56 mg, 0.213 mmol) in thc presence of
sodium hydride (10 mg, 0.416 mmol) in dry toluene (10 ml) to give 17 mg of the product
as an off-white solid; 'H NMR (300 MHz, DMSO-ds) § 2.32 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.84 (s, 2H), 7.55-7.65 (m, 1H), 7.69 (s, 1H), 7.76-7.82 (m, 1H), 8.39-8.45 (m, 1H),
12.55 (br s, 1H); APCI-MS (m/z) 497.06 (M+H)".

Example 64
N1-{4-[4-Chloro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

' HaC~N)OH:CO ﬁiN\ CFZI
L »-CH
o/’l‘r}l g
CHj
The title compound was prepared according to the general procedure (Method A) by
coupling  Intermediate 3 (80 mg, 0285 mmol) with 4-[4-chloro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (95 mg, 0.342 mmol) in the presence of
sodium hydride (29 mg, 0.713 mmol) in dry toluene (10 ml) to give 76 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) 8 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 7.81 (d, J= 8.4 Hz, 1H), 7.92 (s, 1H), 8.20 (d, J = 8.1 Hz, 1H), 8.35 (s,
1H), 12.52 (br s, 1H); APCI-MS (m/z) 513.10 (M+H)".

Example 65
N1-{4-[3-Chloro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 ,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with  4-[3-chloro-5-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (60 mg, 0.214 mmol) in the presence of
sodium hydride (18 mg, 0.445 mmol) in dry toluene (10 ml) to give 30 mg of the product
as an off-white solid, '"H NMR (300 MHz, DMSO-dg) 8 2.32 (s, 3H), 3.15 (s, 3H), 3.41 (s,
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3H), 3.83 (s, 2H), 7.83 (s, 1H), 8.03 (s, 1H), 8.23 (s, 1H), 8.30 (s, 1H), 12.52 (br s, 1H);
APCI-MS (m/z) 513.07 (M+H)".

Example 66
N1-{4-[3-Chloro-4-(trifluoromethylphenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro{2,3-dJpyrimidin-5-yl)acetamide

I
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with  4-[3-chloro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (59 mg, 0.214 mmol) in the presence of
sodium hydride (17 mg, 0.445 mmol) in dry toluene (10 ml) to give 50 mg of the product
as a white solid; "H NMR (300 MHz, DMSO-ds) & 2.32 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.84 (s, 2H), 7.93 (d, J= 8.1 Hz, 1H), 8.01 (s, 1H), 8.06 (d, /= 7.8 Hz, 1H), 8.23 (s,
1H), 12.53 (br s, 1H); APCI-MS (m/z) 513.13 (M)".

Example 67
N1-{4-[3-Fluoro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-l,2,3,4-tetrahydr0furo[2:,3—d]pyrimidin-S—yl)acetamide |

o ON i}—Qoeps

H3C\N)TC§H F

CFLN g
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The title compound was prepared according to the gencral proccdure (Mcthod A) by
coupling Intermediate 3 (100 mg, 0356 mmol) with 4-[3-fluoro-4-
(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (119 mg, 0.428 mmol) in the presence of
sodium hydride (35 mg, 0.890 mmol) in dry toluene (10 ml) to give 123 mg of the
product as an off-white solid; '"H NMR (300 MHz, DMSO-ds) & 2.31 (s, 3H), 3.15 (s,
3H), 3.41 (s, 3H), 3.83 (s, 2H), 7.60-7.69 (m, 1H), 7.80-7.90 (m, 2H), 7.95-8.02 (m, 1H),
12.49 (br s, 1H); APCI-MS (m/z) 513.26 (M+H)'.

| Example 68

N1-{4-[4-Fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2 4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

-58 -



OCF.
N A 3
| CH
(0] 3

O
Src el
NN
H3C\ H

O”'N

CH3
The title compound was prepared according to the general procedure (Method A) by
coupling  Intermediate 3 (80 mg, 0.285 mmol) with 4-[4-fluoro-3-
(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (95 mg, 0.342 mmol) in the presence of
sodium hydride (28 mg, 0.708 mmol) in dry toluene (10 ml) to give 70 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) 8 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 7.60 (t, J = 9.3 Hz, 1H), 7.79 (s, 1H), 8.00-8.06 (m, 2H), 12.48 (br s,
1H); APCI-MS (m/z) 513.15 (M+H)". ‘
Example 69

N1-{4-[4-Chloro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermcdiate .3 (80 mg, 0285 mmol) with 4-[4-chloro-3-
(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (96 mg, 0.343 mmol) in the presence of
sodium hydride (29 mg, 0.713 mmol) in dry toluene (10 ml) to give 62 mg of the product
as an off-white solid; 'H NMR (300 MHz, DMSO-dg) § 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 7.77 (d, J= 8.4 Hz, 1H), 7.87 (s, 1H), 7.97 (d, J = 8.4 Hz, 1H), 8.03 (s,
1H), 12.50 (br s, 1H); APCI-MS (m/z) 529.05 (M+H)".

Examplc 70
N1-{4-[3-Chloro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

o R Ni}—QOCFs
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The title compound was prepared according to the general procedure (Method A) by

coupling Intermediatc 3 (40 mg, 0.142 mmol) with 4-[3-chloro-4-

(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (50 mg, 0.169 mmol) in the presence of
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sodium hydride (14 mg, 0.333 mmol) in dry toluene (10 ml) to give 17 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-d) 8 2.29 (s, 3H), 3.13 (s, 3H), 3.39 (s,
3H), 3.81 (s, 2H), 7.63 (d, J = 8.4 Hz, 1H), 7.83 (s, 1H), 7.97 (d, /= 8.4 Hz, 1H), 8.17 (s,
1H), 12.47 (br s, 1H); APCI-MS (m/z) 529.12 (M+H)".

Example 71
N1-{4-[3-Chloro-5-(trifluoromethoxyphenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

OCF;
[0S 3
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The title compound was prepared according to the general procedure (Method A) by
coupling  Intermediate 3 (40 mg, 0.142 mmol) with 4-[3-chloro-5-
(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (50 mg, 0.169 mmol) in the presence of
sodium hydride (14 mg, 0.333 mmol) in dry toluene (10 ml) to give 29 mg of the product
as an off-white solid; 'H NMR (300 MHz, DMSO-ds) 5 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 7.54 (s, 1H), 7.88 (s, 1H), 7.97 (s, 1H), 8.05 (s, 1H), 12.50 (br s, 1H);
APCI-MS (m/z) 529.11 (M+H)".
Example 72

~ N1-{4-[3-Chloro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1 ,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-dpyrimidin-5-yl)acetamide

o )Oi/toﬂ iN\>—< }OCHFQ
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with  4-[3-chloro-4-
(difluoromethoxy)phenyl]-1,3-thiazol-2-amine (59 mg, 0.214 mmol) in the presence of
sodium hydride (17 mg, 0.445 mmol) in dry toluene (10 ml) to give 25 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) 8 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 7.09 (t, J = 72.6 Hz), 7.45 (d, J = 8.1 Hz, 1H), 7.76 (s, 1H), 7.91-7.95
(d, J=8.7 Hz, 1H), 8.11 (s, 1H), 12.46 (br s, 1H); ESI-MS (m/z) 511.08 (M+H)".
Example 73
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N1-{4-[3-Fluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3 4-tetrahydrofuro{2,3-d]pyrimidin-5-yl)acetamide

O SN\
s OCH,CF.
o N*N>—< >‘ 2CF3
H
|

H3C. F
N T-cHs
0”"N"TO

CH3
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with  4-[3-fluoro-4-(2,2,2-
trifluoroethoxy)phenyl]-1,3-thiazol-2-amine (62 mg, 0.214 mmol) in the presence of
sodium hydride (17 mg, 0.445 mmol) in dry toluene (10 ml) to give 75 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) & 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.82 (s, 2H), 4.89 (q, J = 9.0 Hz, 2H), 7.37 (t, J = 9.0 Hz, 1H), 7.63 (s, 1H), 7.70-
7.76 (m, 1H), 7.80 (s, 1H), 12.42 (br s, 1H); APCI-MS (m/z) 527.15 (M+H)".

Example 74

N1-{4-[3-Chloro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

o s
o " JQ’N\X—Q—OCHQCFg
HSC‘N H
[ D-CHs
oJ‘N 0
CHg

Cl

The title compound was prepared according to the. general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-[3-chloro-4-(2,2,2-
trifluoroethoxy)phenyl]-1,3-thiazol-2-amine (66 mg, 0.214 mmol) in the presence of
sodium hydride (17 mg, 0.445 mmol) in dry toluene (10 ml) to give 21 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) 8 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.82 (s, 2H), 492 (q, J = 9.0 Hz, 2H), 7.35 (d, J = 8.7 Hz, 1H), 7.66 (s, 1H), 7.84-
7.90 (m, 1H), 8.01 (s, 1H), 12.42 (br s, 1H); APCI-MS (m/z) 543.92 (M+H)".

Example 75
N1-[4-(2,4,5-Trifluorophenyl)-1,3-thiazol-2-y1]-2-(1,3,6-trimethyl-2,4-diox0-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

F
(0] S
o NJ*N Q F
HaC. H F
N N
A | CH3
o Ve,

CHs
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-(2,4,5-Trifluorophenyl)-1,3-thiazol-
2-amine (49 mg, 0.212 mmol) in the presence of sodium hydride (10 mg, 0.416 mmol) in
dry toluene (10 ml) to give 21 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-ds) & 2.32 (s, 3H), 3.15 (s, 3H), 3.41 (s, 3H), 3.84 (s, 2H), 7.57 (s, 1H),
7.67-7.77 (s, 1H), 7.90-7.99 (m, 1H), 12.49 (br s, 1H); APCI-MS (m/z) 465.06 (M+H)".
Example 76 '
N1-[4-(3,4,5-Trifluorophenyl)-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

0 57

e SYCW 4

5 ANI 8 CHg

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (40 mg, 0.142 mmol) with 4-(3,4,5-trifluorophenyl)-1,3-thiazol-
2-amine (39 mg, 0.171 mmol) in the presence of sodium hydride (14 mg, 0.355 mmol) in
dry toluene (10 ml) to give 25 mg of the product as an off-white solid; "H NMR (300
MHz, DMSO-ds) 8 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s, 3H), 3.83 (s, 2H), 7.76-7.835 (m,
3H), 12.48 (br s, 1H); APCI-MS (m/z) 465.09 (M+H)".
Example 77

N1-[4-(2,3,4-Trifluorophenyl)-1,3-thiazol-2-yl1]-2-(1,3,6-trimethyl-2,4-dioxo-1,2,3 4~
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

O S
\H ?—F
B OL
H F
|

HaC. .
2 TY-cHs
O”"N"T0O
CHg

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-(2,3,4-trifluorophenyl)-1,3-thiazol-
2-amine (49 mg, 0.214 mmol) in the presence of sodium hydride (18 mg, 0.445 mmol) in
dry toluene (10 ml) to give 45 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-ds) & 2.32 (s, 3H), 3.16 (s, 3H), 3.41 (s, 3H), 3.84 (s, 2H), 7.43-7.46 (m,
1H), 7.57 (s, 1H), 7.82-7.85 (m, 1H), 12.50 (br s, 1H); ESI-MS (m/z) 465.06 (M+H)".

' Example 78
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N1-[4-(3-Chloro-2,4-difluorophenyl)-1,3-thiazol-2-y1]-2-(1,3,6-trimethyl1-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-dJpyrimidin-5-yl)acetamide
0 s7
H3C.N ?H:C ” A}Q‘IF
5 A’}‘l 8 CHs
CHj
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (40 mg, 0.142 mmol) with 4-(3-chloro-2,4-difluorophenyl)-1,3-
thiazol-2-amine (42 mg, 0.170 mmol) in the presence of sodium hydride (14 mg, 0.333
mmol) in dry toluene (10 ml) to give 20 mg of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-ds) 8 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s, 3H), 3.83 (s, 2H), 745 (1, J =
8.1 Hz, 1H), 7.58 (s, 1H), 8.02 (q, J = 6.9 Hz, 1H), 12.50 (br s, 1H); APCI-MS (m/z)
481.09 (M+H)".
Example 79

N1-[4-(2,4-Dichloro-5-fluorophenyl)-1,3-thiazol-2-y1]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

F
o ON iN\>—€ >—CI
HaC. H  «
NI Y-cHs

0”*N"TO

CHj
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-(2,4-dichloro-5-fluorophenyl)-1,3-
thiazol-2-amine (56 mg, 0.214 mmol) in the presence of sodium hydride (21 mg, 0.534
mmol) in dry toluene (10 ml) to give 24 mg of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-ds) 8 2.27 (s, 3H), 3.15 (s, 3H), 3.41 (s, 3H), 3.83 (s, 2H), 7.77 (s,
1H), 7.85-7.96 (m, 2H), 12.50 (br s, 1H); APCI-MS (m/z) 497.06 ( M+H)".

Example 80 '

N1-{4-(2,2-Dimethylpropoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

F
0 s
o " k}——QOCHQC(CHe,)S
HaC. H
N F
A Y CHg
0”"N" O

éH3
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (80 mg, 0.285 mmol) with 4-[4-(2,2-dimethylpropoxy)-3,5-
difluorophenyl]-1,3-thiazol-2-amine (102 mg, 0.342 mmol) in the presence of sodium
_hydride (28 mg, 0.713 mmol) in dry toluene (10 ml) to give 41 mg of the product as an
off-white solid; "H NMR (300 MHz, DMSO-ds) & 1.01 (s, 9H), 2.31 (s, 3H), 3.15 (s, 3H),
3.41 (s, 3H), 3.80 (s, 2H), 3.82 (s, 2H), 7.64 (d, J = 9.3 Hz, 2H), 7.74 (s, 1H), 12.44 (br s,
1H); APCI-MS (m/z) 497.07 (M+H)".

Example 81
N1-[4-(3,5-Difluoro-4-isobutoxyphenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

E
O S
o Nk}_Q’OCHZCH(CHS)Z
HaC. H F
N N\
A I CH3
0”"N"TO

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-(3,5-difluoro-4-isobutoxyphenyl)-
1,3-thiazol-2-amine (60 mg, 0.214 mmol) in the presence of sodium hydride (28 mg,
0.445 mmol) in dry toluene (10 ml) to give 38 mg of the product as an off-white solid; 'H
NMR (300 MHz, DMSO-dg) 8 0.98 (d, J= 6.6 Hz, 6H), 1.92-2.03 (m, 1H), 2.31 (s, 3H),
3.15 (s, 3H), 3.41 (s, 3H), 3.82 (s, 2H), 3.91 (d, J = 6.3 Hz, 2H), 7.63 (d, J = 9.3 Hz, 2H),
7.73 (s, 1H), 12.44 (br s, 1H); APCI-MS (m/z) 519.19 (M+H)".

Example 82

N1-[4-(3,5-Dichloro-4-isobutoxyphenyl)-1,3-thiazol-2-y1]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide

Cl
O SN
o NAN OCH,CH(CH3),
ch~ H Cl
N N\
J\ I CH3
0”"N"TO

CHj
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-(3,5-dichloro-4-isobutoxyphenyl)-
1,3-thiazol-2-amine (68 mg, 0.214 mmol) in the presence of sodium hydride (18 mg,
0.445 mmol) in dry toluene (10 ml) to give 35 mg of the product as an off-white solid; "H
NMR (300 MHz, DMSO-dg) 8 1.05 (d, J = 6.9 Hz, 6H), 2.27 (s, 3H), 3.15 (s, 3H), 3.41
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(s, 3H), 3.78-3.83 (m, 4H), 7.82 (s, 1H), 8.01 (s, 2H), 12.45 (br s, 1H); ESI-MS (m/z)
551.10 (M+H)".

Example 83
N1-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

0 S ;}
H3C~N?Y¢QAN F CF:
o ANI 8 CHg
CHs

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (80 mg, 0.285 mmol) with 4-[2,4-difluoro-3-
(trifluoromethyDphenyl]-1,3-thiazol-2-amine (96 mg, 0.343 mmol) in the presence of
sodium hydride (29 mg, 0.713 mmol) in dry toluene (10 ml) to give 85 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-dg) & 2.32 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.84 (s, 2H), 7.53 (t, J = 9.3 Hz, 1H), 7.64 (s, 1H), 8.33-8.35 (m, 1H), 12.53 (br s,
1H); APCI-MS (m/z) 515.24 (M+H)".

Example 84
N1-{4-[3,5-Difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-

dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

E
o)

S
o NkN\ CF3
H3C‘ H F
i | CH3
NTTO

O I}
CH,

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (80 .mg, 0.285 mmol) with 4-[3,5-difluoro-4-
(trifluoromcthyl)phenyl]-1,3-thiazol-2-aminc (95 mg, 0.342 mmol) in the prescnce of
sodium hydride (28.5 mg, 0.712 mmol) in dry toluene (15 ml) to give 86 mg of the
product as an off-white solid; '"H NMR (300 MHz, DMSO-ds) & 2.32 (s, 3H), 3.15 (s,
3H), 3.41 (s, 3H), 3.84 (s, 2H), 7.84 (s, 1H), 7.88 (s, 1H), 8.08 (s, 1H), 12.56 (br s, 11);
APCI-MS (m/z) 515.04 (M+H)".

Example 85
N1-{4-[3,5-Difluoro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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F

2 oo
5 J\'}‘ I 8 CHj
CHj

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-[3,5-difluoro-4-
(difluoromethoxy)phenyl]-1,3-thiazol-2-amine (59 mg, 0.212 mmol) in the presence of
sodium hydride (17 mg, 0.445 mmol) in dry toluene (10 ml) to give 30 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) § 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 7.28 (t, J = 72.3 Hz, 1H), 7.79 (d, J= 9.9 Hz, 2H), 7.88 (s, 1H), 12.50
(brs, IH); APCI-MS (m/2) 513.11 (M+H)".

Using the similar procedure as described in method A or B, additional examples
of furopyrimindiedione acetamides with multiple fluorine substitutions (as depicted in
Table 3) can be prepared by coupling 2,4-dioxofuropyrimidinyl acetic acid or their ester
with an appropriate fluorinated 2-amino-4-arylthiazole selected from Table 2.

Table 3: Additional examples of fluorinated furopyrimindiedione acetamide derivatives

S | Molecular structure Chemical name Mol. Mol
No. Formula Wt.

3 trimethyl-2,4-dioxo- CayHysFs 514.43

1,2,3,4-tetrahydrofurof2,3- N;O:S

dlpyrimidin-5-
ylacetamide

N1-{4-[2,6-Difluoro-4-
2 :\\—Q (trifluoromethyl)phenyl}-
o 1,3-thiazol-2-y1}-2-(1,3,6-
| \ CH
CH3

R N1-{4-[2,5-Difluoro-4-
R )S:\X—<j%ocF3 (trifluoromethoxy)phenyl]-
2 HsC JC%\/C N N F 1,3-thiazol-2-y1}-2~(1,3,6-
‘N N . Y TP .
OJ‘NI J CHg trimethyl-2,4-dioxo CoyHysFs 530.43

1,2,3,4-tetrahydrofuro[2,3- N,OsS

d]pyrimidin-5-
yl)acetamide

CHg

N1-{4-[2,5-Difluoro-4-

A\B—QOCHFZ (difluoromethoxy)phenyl]-

HaC 1,3-thiazol-2-y1}-2-(1,3,6-
N CH3 trimethyl-2,4-dioxo- 512.44
CaiHi6Fa

A O
O"'N 2 4-tetr . : 3.
1,2,3,4-tctrahydrofuro[2,3 N4OsS

CHa dlpyrimidin-5-
ylacetamide
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CFs

N1-{4-[2,5-Difluoro-4-
(trifluoromcthyl)phenyl]-
1,3-thiazol-2-y1}-2-(1,3,6-
trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-
dpyrimidin-5-
ylacetamide

Co1HisFs
N4O4S

514.43

N1-{4-[2,3-Difluoro-5-
(trifluoromethyl)phenyl]-
1,3-thiazol-2-y1}-2-(1,3,6-
trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-
d]pyrimidin-5-
yhacetamide

CoiHisFs
N4O4S

514.43

O ﬁkN
H5C.
i [ >—CHg

N1-{4-[2,5-Difluoro-3-
(trifluoromethyl)phenyl]-
1,3-thiazol-2-y1}-2-(1,3,6-
trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-
dlpyrimidin-5-
ylacetamide

CuHisFs
N4O4S

514.43

N1-{4-[2,4-Difluoro-5-
(trifluoromethyl)phenyl]-
1,3-thiazol-2-y1}-2-(1,3,6-
trimethyl-2,4-dioxo-

1,2,3 4-tetrahydrofuro[2,3-
dlpyrimidin-5-
ylacetamide

CyHisFs
N4O4S

514.43

N1-{4-(2,6-Difluoro-5-
(trifluoromethyl)phenyl]-
1,3-thiazol-2-y1}-2-(1,3,6-
trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-
dJpyrimidin-5-
yl)acetamide

CoiHisFs
N4O4S

514.43

N1-{4-[2,3-Difluoro-4-
(trifluoromethyl)phenyl]-
1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-
d]pyrimidin-5-
ylacetamide

CuHisFs
N4O4S

514.43

10

N1-{4-[2,4-Difluoro-3-
(trifluoromethoxy)phenyl]-
1,3-thiazol-2-y1}-2-(1,3,6-
trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-
Jpyrimidin-5-
yhacetamide

Cy1HisFs
N4OsS

530.43
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RF N1-{4-[2,3-Difluoro-4-
o T N i}—@ OCF3 (triﬂu_oromethoxy)phenyl]-
HaC. H 1,3-thiazol-2-y1}-2-(1,3,6- CoHyF
11 N T Y-cHs trimethyl-2,4-dioxo- Iﬁ;O‘SSS 530.43
O 1,2,3,4-tetrahydrofuro[2,3- 45

dpyrimidin-5-
yhacetamide

R N1-{4-[2-Fluoro-4-
2 )S;\\—C} OCFs | (trifluoromethoxy)phenyl)-
N N 1,3-thiazol-2-y1}-2-(1,3,6-
12 T Y>-CHs trimethyl-2,4-dioxo- 512.44
a\N o 1,2,3,4-tetrahydrofuro[2,3-. le]' I—Cl)mg 4
dpyrimidin-5- 4
ylacetamide

CHa

R_OCHF2 | N1-{4-[2,4-Difluoro-3-

2 i%F (difluoromethoxy)phenyl]-

.t NN 1,3-thiazol-2-y1}-2-(1,3,6-

13 i T )-CHg trimethyl-2,4-dioxo- Ol F, | 51244

© 1,2,3,4-tetrahydrofuro[2,3- | ~20 164
N4OsS

dlpyrimidin-5-
ylacetamide

14 1,3-thiazol-2-y1}-2-(1,3,6-

CHj trimethyl-2,4-dioxo- CoyHycFa 512.44

1,2,3 4-tetrahydrofuro[2,3- N,OsS

dlpyrimidin-5-
yDacetamide

R F N1-{4-[2,3-Difluoro-4-
o T i}—@—OCHFZ (difluoromethoxy)phenyl]-
%\C
N~TO
CHs,
O

N 1,3-thiazol-2-y1}-2-(1,3,6-

CHj trimethyl-2,4-dioxo- Cy HoF 494.44
210017183

N4O5S

R N1-{4-2-Fluoro-4-
o N i}—@ OCHF, | (difluoromethoxy)phenyl]-
= AK/(C
N“TO 1,2,3,4-tetrahydrofurof2,3-
d]pyrimidin-5-
yDacetamide

Example 86
N1-{4-[3,5-Dichloro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

O s
o 2o,
HaC. H ol
N N\
A | CH3
O0”°N"TO
CHg

The title compound was prepared according to the general procedure (Method A) by

coupling Intermediate 3 (50 mg, 0.170 mmol) with 4-[3,5-dichloro-4-
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(difluoromethoxy)phenyl]-1,3-thiazol-2-amine (62 mg, 0.200 mmol) in the presence of
sodium hydride (16 mg, 0.420 mmol) in dry toluene (10 ml) to give 60 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-de) § 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 7.20 (t, J = 72.0 Hz, 1H), 7.94 (s, 1H), 8.12 (s, 2H), 12.49 (br s, 1H);
APCI-MS (m/z) 545.12 (M+H)".

Example 87
N1-{4-[3,5-Difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro2,3-dJpyrimidin-5-yl)acetamide

N N\
| CH3
OJ\N o

F
0
i 3 OCH,CF3
o NN
H3C. H F

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (80 mg, 0.285 mmol) with 4-[3,5-difluoro-4-(2,2,2-
trifluoroethoxy)phenyl]-1,3-thiazol-2-amine (106 mg, 0.343 mmol) in the presence of
sodium hydride (29 mg, 0.713 mmol) in dry toluene (10 ml) to give 64 mg of the product
as an off-white solid; 'H NMR (300 MHz, DMSO-ds) § 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 4.87 (q, J= 8.7 Hz, 2H), 7.69 (s, 1H), 7.72 (s, 1H), 7.80 (s, 1H), 12.47
(br s, 1H); APCI-MS (m/z) 545.07 (M+H)".

Example 88

N1-{4-[3,5-Dichloro-4-(2,2 2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

Cl
o ONi}——QOCHzca
H3C‘N’uj\/§ H cl
5 J\'}ll g CHa
CHy

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (42 mg, 0.150 mmol) with 4-[3,5-dichloro-4-(2,2,2-
triftuoroethoxy)phenyl]-1,3-thiazol-2-amine (62 mg, 0.180 mmol) in the presence of
sodium hydride (14 mg, 0.370 mmol) in dry toluene (10 ml) to give 17 mg of the product
as an off-white solid; "H NMR (300 MHz, DMSO-ds) § 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s,
3H), 3.83 (s, 2H), 4.76 (q, J = 8.7 Hz, 2H), 7.87 (s, 1H), 8.05 (s, 2H), 12.47 (br s, 1H),

APCI-MS (m/z) 577.45 (M+H)".
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Example 89
N1-{4-[4-(Cyclopropylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-y1]-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tctrahydrofuro[2,3-d]pyrimidin-5-yl)acctamide

F
7D 0
Hsc‘N%@:N g
O)\l)l o
CHj
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.178 mmol) with 4-[4-(cyclopropylmethoxy)-3,5-
difluorophenyl]-1,3-thiazol-2-amine (60 mg, 0.214 mmol) in the presence of sodium
hydride (17 mg, 0.445 mmol) in dry toluene (10 ml) to give 19 mg of the product as a
white solid; 'H NMR (300 MHz, DMSO-de) & 0.23-0.30 (m, 2H), 0.50-0.56 (m, 2H),
1.18-1.24 (m, 1H), 2.31 (s, 3H), 3.15 (s, 3H), 3.41 (s, 3H), 3.83 (s, 2H), 3.97 (d, /= 7.2
Hz, 2H), 7.62 (s, 1H), 7.74 (s, 1H), 12.45 (br s, 1H); APCI-MS (m/z) 517.14 (M+H)".
Example 90
N1-{4-[4-Fluoro-3-(trifluoromethyl)phenyl}-5-methyl-1,3-thiazol-2-y1}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide

CH3 CF3
0 S’<,\ d -
o N)§ N
H3C~N A\ H
f CHs
OJ\N O

CH3
The title compound was prepared according to the general procedure (Method A) by
coupling  Intermediate 3 (50 mg, 0.178 mmol) with  4-[4-fluoro-3-
(trifluoromethyl)phenyl]-5-methyl-1,3-thiazol-2-amine (59 mg, 0.214 mmol) in the
presence of sodium hydride (17 mg, 0.445 mmol) in dry toluene (10 ml) to give 26 mg of
the product as a white solid; 'H NMR (300 MHz, CDCl3) & 2.41 (s, 3H), 2.47 (s, 3H),
3.47 (s, 3H), 3.54 (s, 3H), 3.70 (s, 2H), 7.18-7.26 (m, 1H), 7.76-7.83 (m, 1H), 7.85-7.90
(m, 1H), 11.42 (brs, 1H); APCI-MS (m/z) 511.08 (M+H)".

Example 91

N1-[5-(4-Bromopheny1)-1,3,4-thiadiazol-2-yl]-2-(1 ,3,6-trimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 4 (45 mg, 0.178 mmol) with 5-(4-bromopheny1)-1,3,4-thiadiazol-2-
amine (45 mg, 0.178 mmol) in the presence of EDCI hydrochloride (40 mg, 0.214 mmol),
HOBt (7 mg, 0.053 mmol) and DMAP (2 mg, 0.017 mmol) in 1,2-dichlorocthane (5 ml)
to give 13 mg of the product as a white solid; 'H NMR (300 MHz, DMSO-de) 8 2.32 (s,
3H), 3.15 (s, 3H), 3.41 (s, 3H), 4.03 (s, 2H), 7.66-7.75 (m, 2H), 7.84-7.90 (m, 2H), 12.89
(br s, 1H); APCI-MS (m/z) 490.09 (M)".

Pharmacological activity

The illustrative examples of the present invention are screened for TRPAL activity
according to a modified procedure described in (a) Toth, A. et al. Life Sciences, 2003, 73,
487-498. (b) McNamara C, R. et al, Proc. Natl. Acad. Sci. U.S.A., 2007, 104, 13525-
13530. The screening of the compounds can be carried out by other methods and

procedures known to persons skilled in the art.

Screening for TRPA1 antagonist using the 43Calcium uptake assay:

The inhibition of TRPA1 receptor activation was measured as inhibition of allyl
isothiocyanate (AITC) induccd cellular uptake of radioactive calcium.

Test compounds were dissolved in 100% DMSO to prepare 10 mM stock and then
diluted using plain medium with 0.1% BSA and 1.8 mM CaCl; to get the desired
concentration. The final concentration of DMSO in the reaction was 0.5% (v/v). Human
TRPAI cxpressing CHO cells were grown in F-12 DMEM medium with 10% FBS, 1%
penicillin-streptomycin solution, and 400 pg / ml of G-418. Rat TRPA1 expressing CHO
cells were grown in F-12 DMEM medium with 10% FBS, 1% penicillin-streptomycin
solution, and 400 ug / ml of Zeocin. Cells were seeded 24 h prior to the assay in 96 well
pl'citcs $0 as to get ~ 50,000 cells per well on the day of experiment. Cells were treated
with the test compounds for 10 minutes followed by the addition of ATTC at a final
concentration of 30 uM (for human TRPA1) and / or 10 uM (for rat TRPAI) and 5
uCi/ml * Ca? for 3 minutes. Cells were washed and lysed using a buffer containing 1%
Triton X-100, 0.1 % dcoxycholatc and 0.1% SDS. Radioactivity in the lysatc was

measured in a Packard TopCount after addition of liquid scintillant. (Toth et al, Life

=71 -



Sciences (2003) 73, 487-498; McNamara CR et al, Proceedings of the National Academy
of Sciences, (2007) 104 , 13525-13530).

Concentration response curves were plotted as a % of maximal response obtained

in the absence of test antagonist. ICso values can be calculated from concentration

response curve by nonlinear regression analysis using GraphPad PRISM software.

The compounds prepared were tested using the above assay procedure and the

results obtained are given in Table 4. Percentage inhibition at concentrations of 1.0 pM

and 10.0 pM are given in the table along with ICso (nM) details for selected examples.

The ICso (nM) values of the compounds are set forth in Table 4 wherein “A” refers to an
ICsq value of less than 50 nM, “B” refers to ICso value in range of 50.01 to 100.0 nM and
“C” refers to ICsg value of more than 100.0 nM

Table 4: In-vitro screening results of compounds of invention:

human TRPA1 rat TRPAI
Examples Percentage inhibition |ICsy value| Percentage inhibition 1Cso value
at 1.0 M at 100 M| M atoum | atioopm | M
Example 1 - - C 96.65 100.00 --
Example 6 100 99.58 A - -- -
Example 7 98.76 99.75 A - - -
Example 8 93.15 98.82 A 100.00 100.00 A
Example 9 99.33 100 A - - --
Example 10 98.54 97.71 A 97.55 100.00 B
Example 13 98.53 99.36 A -- -- C
Example 14 99.39 99.74 A 100.00 100.00 A
Example 15 99.9 99.85 A 100.00 98.95 A
Example 16 98.51 99.17 A 99.96 98.63 A
Example 17 99.94 99.97 A 97.71 99.83 B
Example 18 99.9 100 A 99.90 94.08 B
Example 19 99.9 100 A 98.88 98.22 B
Example 20 98.48 97.55 A 96.30 99.79 A
Example 21 99.85 99.8 A 98.88 99.90 A
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Example 22 99.26 98.47 A 100.00 100.00 -
Example 23 96.35 99.02 A 92.57 95.54 C
Example 24 97.4 99.85 A 100.00 99.62 C
Example 25 99.33 99.83 A - -- --
Example 26 97.57 99.31 A 98.59 99.87 -
Example 27 | 97.14 99.2 C 93.13 100.00 -
Example 28 96.71 . 9931 C 98.46 100.00 -~
Example 30 97.43 100 A 97.09 100.00 C
Example 31 98.32 99.82 A 96.75 100.00

Example 32 99.8 99.54 A 85.16 100.00

Example 33 97.87 98.1 A -- - -
Example 34 97.05 99.72 A 91.01 99.27 B
Example 35 99.85 98.38 A -- - A
Example 36 99.73 99.6 A 100.00 100.00 B
Example 37 99.9 99.74 A 100.00 100.00 B
Example 38 99.79 99.9 A 67.01 100.00 C
Example 39 94.18 98.68 A - - C
Example 40 93.2 99.17 A 99.20 99.57 A
Example 41 99.56 100 A 99.53 100.00 A
Example 42 | 96.13 99.9 A - - A
Example 43 99.23 99.7 A 89.21 100.00 B
Example 44 100 99.51 A 71.04 99.25 A
Example 45 90.67 98.14 A - - --
Example 46 99.85 100 A 96.12 99.54 B
Example 47 99.18 99.8 A 86.03 100.00 A
Example 48 96.59 95.12 A 99.58 99.16 A
Example 49 95.58 98.26 A 86.62 97.70 A
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Example 50 99.64 98.35 -- 99.87 100 -
Example 51 99.77 99.96 -- 100 100 -
Example 52 99.08 99.15 -- 100 100 --
Example 53 99.73 97.28 -- 100 100 -
Example 54 -- -- A -- - B
Example 55 95.83 99.03 - 97.66 100 -
Example 58 -- -~ A - -- A
Example 59 - - A - -- B
Example 60 -- -- A 99.32 99.65 B
Example 61 -- - A -- -- A
Example 62 -- -- A - -- A
Example 63 -- - B 97.63 99.80 --
Example 64 - - A - - A
Example 65 -- -~ A 99.79 99.80

Example 66 99.38 99.85 99.85 98.50 --
Example 67 - -- A - -- A
Example 68 -~ -- A -~ - A
Example 69 -- -- A - -- A
Example 70 -- -- A -- -~ A
Example 71 - — A - - B
Example 72 -- -- A 100 100 C
Example 73 -- -- A 100 100 --
Example 74 - - A 100 100 A
Example 77 -- -~ A 99.15 98.55 --
Example 78 - -- A 94.5 94.8 -
Example 80 - -- A - -- A
Example &1 -- -- A 100 99.25 B
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Example §2 -- -- A 99.96 100

Example 83 -- -- A - -

Example 84 -- -~ A -- -

Example 85 -- -- A 100 100 --
Example 86 - -- A 99.12 95.41

Example 87 -- - A -- -- A
Example 88 - -- A 98.26 100 --
Example 89 -- -- A - 98.81 B
Example 90 -- -- A 97.98 99.52 --
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WE CLAIM:

1. A compound of the formula (I)

O

O lfJ\N~U—V

R R®
N
Z4

N
|

R2
@

or a pharmaceutically acceptable salt thereof,
wherein,

R! and R?, which may be the same or different, are independently selected from
hydrogen, substituted or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, arylalkyl, (CR*R*),OR*, C(O)R*, C(O)OR*, C(O)NR'R’, (CH,).NR*R?,
(CH,),CHR*R?, NR¥(CR*RY),CONR*R’, (CH,),.NR*R” and (CH,),NHC(O)R";

R? is selected from hydrogen, substituted or unsubstituted alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl and cycloalkenyl;

7, and Z, are independently oxygen or CR?; with a proviso that one of Z; or Z is
always oxygen and other is CR%

L is a linker selected from -(CRXRy)n-, -0~(CR*RY),-, -C(0)-, -NR*-, -S(O)nNR*-,
-NR*(CR*RY),- and -S(0)xNR*(CR*RY)y;

at each occurrence, R* is selected from hydrogen, cyano, substituted or
unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, biaryl,
heteroaryl, heteroarylalkyl, heterocyclic ring, heterocyclylalkyl, OR*, (CR*R),OR’,
C(O)R*, C(O)OR*, C(O)NR*RY, S(0),NR*R’, NR'R’, NR*(CR*R”),OR”, (CH,),NR*R’,
(CH,),CHR*RY, NR*(CR*R”),C(O)NR*R’, (CH;),NHC(O)R?, (CH3),NH(CH,),SO,R’,
(CH,),NHSO,R*, SR* and OR’;

U is selected from -(CR*RY),- substituted or unsubstituted aryl, substituted or
unsubstituted five membered heterocycles selected from the group consisting of thiazole,
isothiazole, oxazole, isoxazole, thiadiazole, oxadiazole, pyrazole, imidazole, furan,

thiophene, pyrrole, 1,2,3-triazole and 1, 2, 4-triazole, or substituted or unsubstituted six
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membered heterocycle selected from the group consisting of pyrimidine, pyridine and
pyridazine;

V is selected from hydrogen, cyano, nitro, -NR*R’, halogen, hydroxyl, substituted
or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl,
haloalkyl, haloalkoxy, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl, -C(O)OR*, -OR’,
-C(O)NR*R?, -C(O)R* and -SO,NR*R’; or

alternatively U and V together may form an optionally substituted 3 to 7
membered saturated or unsaturated cyclic ring that may optionally include one or more
heteroatoms selected from O, S and N;

at each occurrence, R* and R’ are independently selected from hydrogen,
hydroxyl, halogen, substituted or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclic
ring and heterocyclylalkyl and

at each occurrence, ‘m’ and ‘n’ are independently selected from 0 to 2, both

inclusive.

2. The compound according to claim 1, wherein Z; is oxygen and Z; is CR"

3. The compound according to claim 1, wherein Z, is oxygen and Z, is CR"

4, The compound according to claim 2 or 3, wherein R® is hydrogen.

5. The compound according to claim 2 or 3, wherein R* is methyl.

6. The compound according to any of claims 1 to 5, wherein L is CH,.

7. The compound according to any of claims 1 to 6, wherein R' and R? are (C,-Cy)
alkyl.

8. The compound according to claim 7, wherein (C;-Cg)alkyl is methyl.

9. The compound according to any of claims 1 to 8, wherein R? is hydrogen.

10. The compound according to claims 1 to 9, wherein U is thiazole, imidazole,

isoxazole, pyrazole, thiadiazole or pyrimidine.
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11.  The compound according to any of claimsl to 10, wherein V is substituted or

unsubstituted aryl.
12.  The compound according to claim 11, wherein aryl is phenyl.

13.  The compound of claim 1 having the formula (Ia):

(Ia)
or a pharmaceutically acceptable salt thereof,

wherein R', R%, R% U and V are as defined for claim 1.
14.  The compound according to claim 13, wherein R' and R?are (C;-Cy) alkyl.
15.  The compound according to claim 14, wherein (C;-Cy) alkyl is methyl.

16.  The compound according to any of claims 13 to 15, wherein R* is hydrogen or
(C;-Cy)alkyl.

17.  The compound according to claims 13 to 16, wherein U is thiazole, imidazole,

isoxazole, pyrazole, thiadiazole or pyrimidine.

18.  The compound according to any of claims 13 to 17, wherein V is substituted or

unsubstituted aryl.
19.  The compound according to claim 18, wherein aryl is phenyl.

20.  The compound according to claim 1 having the structure:

O STN RS
o N)k N
R H rR* R®
j\ | N R?
07N O
h2

(Ic)

or a pharmaceutically acceptable salt thereof,
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wherein,
R', R? and R?® which may be the same or different, are each independently
hydrogen or (C;-Cg)alkyl; and

R* R>, Ré R’, R® and R?, which may be same or different, are each independently
selected from the group comprising of hydrogen, halogen, cyano, hydroxyl, nitro, amino,
substituted or unsubstituted alkyl, alkoxy, haloalkyl, haloalkoxy, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl.

21.  The compound according to claim 20 wherein R” is hydrogen
22. The compound according to claim 20 wherein R? is (C;-Cy)alkyl.

23.  The compound according to any of claims 20 to 22 wherein R! and R? are (C;-
Cyalkyl.

24.  The compound according to claim 22 or 23, wherein (C;-C4) alkyl is methyl.

25.  The compound according to any of claims 20 to 24, wherein R* and R’ are

independently selected from the group consisting of hydrogen, fluoro, trifluoromethyl or

trifluoromethoxy.

26.  The compound according to any of claims 20 to 25, wherein R® and R’ are
independently selected from the group consisting of hydrogen, fluoro, trifluoromethyl or

triffluoromethoxy.

27.  The compound according to any of claims 20 to 26, wherein R® is hydrogen.
28.  The compound according to any of claims 20 to 27, wherein R’ is hydrogen.
29.  The compound according to any of claims 20 to 27, wherein R’ is methyl.

30.  The compound selected from:
N1-[4-(4-Trifluoromethylphenoxy)phenyl]-2-(1,3-dimethyl-2,4-dioxo-1 ,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[2-(2,4-Dichlorophenyl)ethyl]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4- -
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
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N1-[4-(Trifluoromethyl)-1,3-thiazol-2-yl]-2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N-(4,6-Difluoro-1,3-benzothiazol-2-yl)-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(4-Isobutylphenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-(Trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-(Trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(4-Trifluorormethoxyphenyl)-1,3-thiazol-2-yl}-2~(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3-Trifluorormethoxyphenyl)-1,3-thiazol-2-yl]-2~(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3-Bromo-4-fluorophenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3,4-Difluorophenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(2,4-Difluorophenyl)-1 ,3-thiazol-2-yl]-24(l ,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3,4-Dichlorophenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-
2.4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-
2,4-dioxo-1 ,2,3,4-tetrahydr0furo[2,3-d]pyrimidin-5-yl)acefamide;
N1-{4-[4-Fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-
2.4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Fluoro-4-(trifluoromethoxy)phenyl}-1,3-thiazol-2-yl}-2-(1,3-dimethyl-
2 4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl) acetamide;
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N1-{4-[4-Chloro-3-(trifluoromethyl)phenyl}-1,3-thiazol-2-yl}-2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-Chloro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl]-2-(1,3-dimethyl-
2,4—didx0-1,2,3,4-tetrahydrofuro[2,3-a’]pyrimidin-5-yl)acetamide;
N1-{4-[2-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Fluoro-5-(trifluoromethy!)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[2-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3-Fluoro-4-difluoromethoxyphenyl)-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-
dioxo-1,2,3 4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3-Chloro-4-difluoromethoxyphenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide; and
N1-[4-(3-Bromo-4-difluoromethoxyphenyl)-1,3-thiazol-2-yl}-2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-(2,2-Dimethylpropoxy)-3-fluorophenyl]-1 ,3-thiazo]—2-yl}—2-(1‘,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Chloro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Bromo-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3-Bromo-4-isobutoxyphenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Fluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1 ,3-thiazol.-2-yl }2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Chloro-4-(2,2 2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl} 2~(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide;
N1-{4-[3-Bromo-4-(2,2,2-trifluoroethoxy)phenyl}-1,3-thiazol-2-yl} 2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
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N1-[4-(2,4,5,-Trifluorophenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(2,3,4-Trichlorophenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofurof2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]|pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Difluoro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Dichloro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-(Cyclopropylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-(3,5-Difluoro-4-isobutoxyphenyl)-1,3-thiazol-2-yl}2-(1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3,5-Dichloro-4-isobutoxyphenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Difluoro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}2-(1,3-
dimethyl-2,4-dioxo0-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Dichloro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl }-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Chloro-5-fluoro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}-2-
(1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Difluoro-4-(3-methylbutoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Dichloro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide;

-82.-



N1-{4-[3-Chloro-5-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}-2-
(1 ,3-dimethyl-2,4-dio'x0-1 ,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide; and
| N1-{4-[3,5-Difluoro-4-(3,3,3-trifluoropropoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-(Trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
! -{4-[3-(Trifluoromethyl)phenyl]-1,3-thiazol-2-yl }-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-(Trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-(Trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3,4-Dichlorophenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(2,3-Dichlorophenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofurof2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(2,4-Dichlorophenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(2,4-Difluorophenyl)-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide; ‘
N1-{4-[4-Fluoro-3-(trifluoromethyl)phenyl}-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[2-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[2-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
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N1-{4-[2-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-Chloro-3-(trifluoromethyl)phenyl}-1,3-thiazol-2-yl }-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide;
N1-{4-[3-Chloro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide;
N1-{4-[3-Chloro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Fluoro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
NI ;{4-[4-Fluoro-3-(triﬂuoromethoxy)phenyl]- 1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d[pyrimidin-5-yl)acetamide;
N1-{4-[4-Chloro-3-(trifluoromethoxy)phenyl}-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Chloro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide; and
N1-{4-[3-Chloro-5-(trifluoromethoxyphenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3-Chloro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofurof2,3-d|pyrimidin-5-yl)acetamide;
N1-{4-[3-Fluoro-4-(2,2,2-trifluoroethoxy)phenyl}-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1 ,2,3,4-tetrahydrofuro[2,3-d]pyrimidin—5-yl)acetafnide;
N1-{4-[3-Chloro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide;
N1-[4-(2,4,5-Trifluorophenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3,4,5-Trifluorophenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(2,3,4-Trifluorophenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
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N1-[4-(3-Chloro-2,4-difluorophenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide;
N1 -[4-(2,4-Dichloro-5-ﬂuorophenyl)-1 ,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-(2,2-Dimethylpropoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3,5-Difluoro-4-isobutoxyphenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-[4-(3,5-Dichloro-4-isobutoxyphenyl)-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide;
N1-{4-]3,5-Difluoro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Dichloro-4-(difluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d|pyrimidin-5-yl)acetamide;
N1-{4-[3,5-Dichloro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-(Cyclopropylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl]-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
N1-{4-[4-Fluoro-3-(trifluoromethyl)phenyl}-5-methyl-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide; and
N1-[5-(4-Bromophenyl)-1,3,4-thiadiazol-2-yl]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydrofuro[2,3-d]pyrimidin-5-yl)acetamide;
or a pharmaceutically acceptable salt thereof.

31.  The compound having formula
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or pharmaceutically acceptable salt thereof.

32.  The compound having formula
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or pharmaceutically acceptable salt thereof.

34.  The compound having formula
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35. A pharmaceutical composition comprising one or more compounds selected from

the compounds of claims 1 to 34, and one or more pharmaceutically acceptable
excipients, carriers, diluents or mixture thereof.

36. A method for treating disease or condition associated with TRPA1 function in a
subject in need thereof comprising administering to the subject an effective amount of a
compound according to claims 1 to 34.

37. The method according to claim 36, wherein the symptoms of a disease or
condition associated with TRPA1 function is selected from pain, chronic pain, complex
regional pain syndrome, neuropathic pain, postoperative pain, rheumatoid arthritic pain,

osteoarthritic pain, back pain, visceral pain, cancer pain, algesia, neuralgia, migraine,
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neuropathies, diabetic neuropathy, sciatica, HIV-related neuropathy, post-herpetic
neuralgia, fibromyalgia, nerve injury, ischaemia, neurodegeneration, stroke, post stroke
pain, multiple sclerosis, respiratory diseases, asthma, cough, COPD, inflammatory
disorders, oesophagitis, gastroeosophagal reflux disorder (GERD), irritable bowel
syndrome, inflammatory bowel disease, pelvic hypersensitivity, urinary incontinence,
cystitis, burns, psoriasis, eczema, emesis, stomach duodenal ulcer and pruritus.

38.  The method according to claim 37, wherein the symptoms of a disease or
condition is associated with chronic pain.

39, The method according to claim 37, wherein the symptoms of a disease or
condition is associated with neuropathic pain.

40.  The method according to claim 37, wherein the symptoms of a disease or

condition is associated with rheumatoid arthritic pain or osteoarthritic pain.
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