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(57) Abstract: The present invention is related to novel isothiazolo[3,4-d] pyrimidinedione and isothiazolo[5,4-d] pyrimidine-
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ISOTHIAZOLO-PYRIMIDINEDIONE DERIVATIVES AS TRPA1
MODULATORS

Related applications

This application claims the benefit of Indian Patent Application No 665/MUM/2009 filed
on March 23, 2009 and US Provisional Application No 61/171,355 filcd on April 21,
2009 all of which are hereby incorporated by reference.

Tcchnical Ficld

The present patent application relates to isothiazolo[3,4-d] pyrimidinedione and
isothiazolo[5,4-d] pyrimidinedione derivatives with transient receptor potential
ankyrinl (TRPAT) activity.

Backeground 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,
ANKTMI1) and TRPN (NOMPC) families. The TRPC family can be divided into 4
subfamilies (i) TRPCI (ii) TRPC2 (iii) TRPC3, TRPC6, TRPC7 and (iv) TRPC4, TRPC5
based on sequence functional similarities. Currently the TRPV family has 6 members.
TRPVS and TRPV6 are more closely related to each other than to TRPV1, TRPV2,
TRPV3 or TRPV4. TRPAI is most closely related to TRPV3 and is more closely related
to TRPV1 and TRPV?2 than to TRPVS5 and TRPV6. The TRPM family has 8 members.
Constituents include the following: the founding member TRPMI1 (melastatin or
LTRPCI), TRPM3 (KIAA1616 or LTRPC3), TRPM7 (TRP-PLIK, ChaK(1), LTRPC7),
TRPM6 (ChaK?2), TRPM2 (TRPC7 or LTRPC2), TRPMS (TRP-p8 or CMR1), TRPMS5
(MTRI1 or LTRPCS) and TRPM4 (FLJ20041 or LTRPC4). The TRPML family consists
of the mucolipins, which include TRPML1 (mucolipin 1), TRPML2 (mucolipin 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), TRPPS (PKD2L2) are all predicted to have six
transmembrane domains. TRPP1 (PKDI, 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 belicved TRPALT is expressed in nociceptive ncurons. Nociceptive ncurons of
the ncrvous system scnsc the periphcral damage and transmit pain signals. TRPAL is
membrane bound and most likely acts as a heterodimeric voltage gated channel. Tt 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. TRPALI 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 LI et al, Nature, 2007, 445; 541-545). Noxious compounds activate
TRPALI 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 TRPAI 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 TRPAI.

Summary of the Invention

The present invention relates to compounds of the formula (I):
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or a pharmaccutically acceptablc salt thereof,

whercin,
Y and Z arc indcpendently sclected from sulfur or nitrogen; with the proviso that

Y and Z are not same simultaneously;

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

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

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

U is selected from substituted or unsubstituted aryl, substituted or unsubstituted
five membered heterocycles such as thiazole, isothiazole, oxazole, isoxazole, thiadiazole,
oxadiazole, pyrazole, imidazole, furan, thiophene, pyrroles, 1,2,3-triazoles or 1,2,4-
triazole; and substituted or unsubstituted six membered heterocycles such ag pyrimidine,
pyridine or 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 U and V may joined together to form an
optionally substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
optionally include one or more heteroatoms selected from O, S and N;

at each occurrence R” and RY 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 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 exemplified.
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According to onc cmbodiment, there is provided a compound of the formula (Ta):

(Ta)
or a pharmaceutically acceptable salt thereof,
wherein, R, R%, U and V are as defined herein above.

According to another embodiment, specifically provided are compounds of the

formula (Ta) in which R" and R” are independently hydrogen or alkyl for example methyl.

According to yet another embodiment, specifically provided are compounds of the
formula (Ia) in which U is substituted or unsubstituted heterocycle, preferably thiazole,
pyrazole, thiadiazole or isoxazole and the substitutent is alkyl, halogen, haloalkyl,

haloalkoxy or aryl.

According to yet another embodiment, specifically provided are compounds of the
formula (Ia) in which V is substituted or unsubstituted aryl, preferably phenyl. In this
embodiment the substitutents on phenyl may be one or more are independently selected
from alkyl (for example ethyl, zer¢-butyl), halogen (for example F, CI or Br), haloalkyl
(for example CF3), alkoxy (for example OCF3; or OCHF») and cycloalkyl (for example
cyclohexyl).

According to yet another embodiment, there is provided a compound of the
formula (Ib):

(Ib)

or a pharmaceutically acceptable salt thereof,

wherein, R!, R%, U and V are as defined herein above.
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According to yet another cmbodiment, specifically provided arc compounds of the

formula (Ib) in which R' and R arc independently hydrogen or alkyl for example methyl.

According to yct another cmbodiment, specifically provided arc compounds of the
formula (Tb) in which U is substituted or unsubstituted heterocycle, preferably thiazole,
pyrazole, thiadiazole or isoxazole and the substitutent is halogen, haloalkyl haloalkoxy or
aryl.

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 substitutents on phenyl may be one or more are independently selected
from alkyl (for example ethyl, zers-butyl), halogen (for example F, Cl or Br), haloalkyl
(for example CF3), alkoxy (for example OCF5; or OCHF»,) and cycloalkyl (for example
cyclohexyl).

According to yet another embodiment, there is provided a compound of the

formula (Ic):

R R R
o ST\ RS
/EN
0
1 N R* RS
RS\ _
A =
o~ 7
07 >N N
FI<2

(Ic).
or a pharmaceutically-acceptable salt thereof.

wherein, R' and R?, which may be the same or different, are each independently
hydrogen or (C;-Cy)alkyl; and

R* R’ R®, 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 heterocyclylalky]l.

According to yct another cmbodiment, specifically provided are compounds of the

formula (Ic) in which R' and R? are independently hydrogen or alkyl for example methyl.
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According to yet another cmbodiment, specifically provided arc compounds of the
formula (Ic) in R*, R®, R® and R’ arc independently sclected from alkyl (for example
ethyl, zert-butyl), halogen (for example F, Cl or Br), haloalkyl (for example CF3), alkoxy
(for example OCF; or OCHF,) and cycloalky! (for example cyclohexyl).

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

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

According to yet another embodiment, there is provided a compound of the

formula (Id):

RO RE R
o $7N R®
0 /\QN
N 4 5
R1 H R R
>N
P
/
0“7 N
F|<2

dd)
or a pharmaceutically-acceptable salt thereof.

wherein, R' and R?, which may be the same or different, are each independently
hydrogen or (C;-Cy)alkyl;

R4, RS, RG, R7, R® and Rg, 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.

According to yet another embodiment, specifically provided are compounds of the
formula (Id) in R*, R, R® and R’ are independently selected from alkyl (for example
ethyl, tert-butyl), halogen (for example F, Cl or Br), haloalkyl (for example CF3), alkoxy
(for cxample OCF; or OCHF;) and cycloalkyl (for cxample cyclohexyl).

According yct another ecmbodiment, spccifically provided arc compounds of the

formula (Id) in which R® is hydrogen.
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According yct another cmbodiment, specifically provided arc compounds of the
formula (Id) in which R is hydrogen.

Particularly contemplated are compounds of the formulas (T), (Ta), (Ib), (Ic) and
(Td) which possess TCsq 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.

Tt should be understood that the compounds of the formulas (1), (Ta), (Tb), (Ic) and
(Td) 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 TRPAI 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 even 1000-fold more
selective for TRPAI over one or more of TRPC6, TRPVS, 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 cxamplc, 0.1 to 99.5% (morc 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,

wecight and condition of thc paticnt and will be the doctor’s discrction.

Compounds of the present invention may be used in the manufacture of

medicaments for the treatment of any diseases disclosed herein. The compounds and
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pharmaccutical compositions describcd hercin arc uscful for modulating TRPA1
receptors, wherein modulation is belicved to be related to a varicty of discasc statcs.

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 (tert-butyl). The term “C;¢ 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, 1-propenyl, 2-propenyl (allyl), iso-propenyl, 2-methyl-1-
propenyl, 1-butenyl and 2-butenyl. Unless set 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.
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The term “alkoxy” refers to a straight or branched, saturated aliphatic hydrocarbon
radical bonded to an oxygen atom that is attached to a corc structurc. 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 “haloalkyl” 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 I. Examples of “haloalkyl” include but are not limited to
trifluoromethyl, difluoromethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, pentachloroethyl
4,4,4-trifluorobutyl, 4,4-difluorocyclohexyl, chloromethyl, dichloromethyl,
trichloromethyl, 1-bromoethyl and the like. Examples of “haloalkoxy” include but are 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 “cycloalkyl” denotes a non-aromatic mono or multicyclic ring system of
3 to about 12 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Examples of multicyclic cycloalkyl groups include, but are not limited to,
perthydronapththyl, adamantyl and norbornyl groups, bridged cyclic groups or
sprirobicyclic groups, e.g., spiro(4,4) non-2-yl. Unless set forth or recited to the contrary,
all cycloalkyl 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 herein 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
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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
(Cse)cycloalkyl-(Cig)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
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 one, two or three
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 -CoH4CgHs. 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, oxygen 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.c., heterocyclic or heteroaryl). Examples of such
heterocyclic ring radicals include, but are not limited to, azetidinyl, acridinyl,

benzodioxolyl, benzodioxanyl, benzofuranyl, carbazolyl, cinnolinyl, dioxolanyl,

-10-
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indolizinyl, naphthyridinyl, pcrhydroazcpinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, pyridyl, pteridinyl, purinyl, quinazolinyl, quinoxalinyl, quinolinyl,
isoquinolinyl, tetrazolyl, imidazolyl, tetrahydroisoqinolyl, piperidinyl, piperazinyl, 2-
oxopiperazinyl, 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,
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.
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Unless otherwisc specificd, the term “substituted” as used hercin refers to
substitution with any onc or morc or any combination of the following substitucnts:
hydroxy, halogen, carboxyl, cyano, nitro, oxo (=0), thio (=S), substituted or unsubstituted
alkyl, substituted or unsubstituted 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
guanidine, -COOR™, -C(O)R™, -C(S)R™, -C(O)NR*R?, -C(O)ONR*R?, -NR*CONRYR”, -
N(R™SORY, -N(R*)SO,RY, -(=N-N(R*)RY), -NR*C(O)OR”, -NR*RY, -NR*C(O)R?, -
NR*C(S)RY, -NR*C(S)NR*R?, -SONR*RY, -SO,NR*R”, -OR*, -OR*C(O)NR'R?, -
OR*C(O)OR?, -OC(O)R*, -OC(O)NR*RY, -R*NRYC(O)R?, -R*OR”, -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.¢., arresting or reducing the development of the disease or at least one clinical
or subclinical symptom thereof; or (c) relieving the disease, i.c., 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).
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A “therapcutically cffective amount” means the amount of a compound that, when
administered to a subject for treating a statc, disorder or condition, is sufficient to cffcct
such treatment. The “therapeutically effective amount” will vary depending on the
compound, the disease 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 include salts derived from inorganic bases salts of organic bases, 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 (1),
(Ta), (Ib), (Ic) and (Id) are capable of existing in stereoisomeric forms (e.g. diastereomers
and 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 separated from one another by methods
known in the art or a given isomer may be obtained by stercospecific 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
TRPALI 1n a subject (e.g., a human). The inhibitory activity of compounds falling within
the formulas (I), (Ia), (Ib), (Ic) and (Id) 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

-13-



WO 2010/109328 PCT/1B2010/000834

compound. The active compound can bc adsorbed on a granular solid container, for

cxamplc, in a sachcet.

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

capsules, tablets, aerosols, 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
are suitable for treatment or prophylaxis of the following diseases, conditions and
disorders mediated or associated with the activity of TRPA1 receptors: 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, 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 TRPAI1 is
illustrated, for example, in Story, G. M. et al. Cell, 2003, 112, 819-829; McMahon, S.B.
and Wood, J. N., Cell, 2000, 124, 1123-1125; Voorhoeve, P. M. et al. Cell, 20006, 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,
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thermal and proton (pH<6) modalitics. Nociceptors arc thc nerves which sensc and
respond to parts of the body which suffer from damage. They signal tissuc 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
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 described herein, including compounds of general formula (1),
(Ta), (Tb) and (Ic) and specific examples, can be prepared by techniques known to one in
the art, for example, through the reaction scheme depicted in Schemes 1-10. Furthermore,
in the following scheme, 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.
Modifications to reaction conditions, for example, temperature, duration of the reaction or
combinations thereof are envisioned as part of the present invention. The compounds
obtained by using the general reaction scheme may be of insufficient purity. These
compounds can be purified by any of the methods for purification of organic compounds
known in the art, for example, crystallization or silica gel or alumina column
chromatography using different solvents in suitable ratios. All possible stereo isomers are
envisioned within the scope of this invention.

A general approach for the synthesis of isothiazolo pyrimidinyl acetamides of the
general formula (I), wherein Y, Z, RYL R% R, U, V and L are as defined above in the
general description can be prepared as described in Scheme 1. Coupling reaction of a
carboxylic acid of the formula (1) with amines of the general formula (2) in the presence
of a suitable coupling agent such as 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide

hydrochloride (EDCI) using a suitable base and solvent gives compounds of the formula
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(3). The sclective N-alkylation of thc compounds of the formula (3) with suitablc
alkylating agent of the formula (4) in the presence of basc and solvent gives compounds

of the general formula (T).

Scheme 1
@) 0] o
1 O L)LOH ) (0] L)LN—U—V o Pe U-v
R N | OZ V-U-NHZ (2) R ~N | OZ H R3X (4) R,LN L gs

OAN Y coupling agenl, solvent OJ\N v base, solvent J\JIOK‘Z

R? R2 oNTTY

R2
(M ) M

An approach for the synthesis of isothiazolo[3,4-d|pyrimidinyl acetamides of the
formula (Ia), wherein R', R%, U and V are as defined above is prepared as depicted in
Scheme 2. 6-Amino-1,3-dialkyl uracil-5-carbodithioate (6) is obtained by the reaction of
6-amino-1,3-dialkyl uracil (5§) with carbon disulphide and dimethyl sulfate in the presence
of suitable base as reported by Kobayashi G. et al. Yakugaku Zasshi, 1979, 515-520.
Oxidative cyclisation of compounds of the formula (6) using iodine in the presence of
suitable solvent gives 3-methylsulfanylisothiazolo[3,4-d]pyrimidinedione (7) according to
the procedure described by Kobayashi G. et al. Yakugaku Zasshi, 1979, 989-992 and
Kobayashi, G. et. al. Heterocycles, 1979, 485-488. The oxidation of methylsulfanyl
1sothiazole (7) using oxone in the presence of a suitable solvent furnished the expected
sulphone derivative (8) in good yield. Reaction of sulphone (8) with dialkyl malonoate (9)
in the presence of suitable base such as sodium hydride in a suitable solvent gives the
diester of the formula (10) (wherein R is alkyl). Dealkoxycarbonylation of diester (10)
using suitable base such as sodium hydride afforded desired isothiazolo[3,4-d]pyrimidinyl
ester (11). Hydrolysis of the ester (11) with aqueous acid gives compounds of the formula
(12). The carboxylic acid of formula (12) is coupled with an amine of the general formula
(2) in the presence of a suitable coupling agent such as EDCI to give compounds

represented by the general formula (Ia).
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Scheme 2
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Another approach for the synthesis of isothiazolo[3,4-d[pyrimidiny] acetamides of
the formula (Ia) is as shown in Scheme 3. Displacement of methylsulfonyl group of
intermediate (8) with an active ester of the formula (13) (wherein R is alkyl) in the
presence of a suitable base gives compounds of the formula (14). Dealkoxycarbonylation
of (14) in the presence of suitable base and solvent gives the compounds of the general

formula (Ia).

Scheme 3
o) (0]
RO,C
0 so,cH;  § § 0 0 NH-U-V
R‘I\Nﬂf\S RO’LK)LNH.U-V (13) Rﬂ‘N =\ NH-U-V dealkoxycarbonylation RtN =\
e
OANQ N base, solvent O)\N =N OJ\N N
R R? R?
) (14) (12)

An alternative approach for the synthesis isothiazolo[3,4-d]pyrimidinyl
acetamides of the formula (Ia) is as described in Scheme 4. Compounds of the formula
(15) can be prepared from commercially available 6-aminouracil of the formula (5) in two
steps according to reported procedure (Hirota, K. et al. Tetrahedron, 1996, 52, 9971-
9978). Cyclisation of compounds of the formula (15) using lead tetraacetate in suitable
solvent gives fused isothiazole derivative of the formula (16), which on halogenation
using  N-bromosuccinimide  or  MN-iodosuccinimide in  BFj3-ctherate  or

trifluromethanesulphonic acid gives compounds of the formula (17). This conversion is

-17 -



WO 2010/109328 PCT/1B2010/000834

according to proccdurc reported by George, O. L. et al. J Am. Chem., 2004, 126, 15770-
15776. The halide (17) can be transformed to the corrcsponding allyl isothiazole
derivative of the formula (19) by a Suzuki-Miyaura coupling reaction with allyl boronic
acids of formula (18) in the presence of Pd (0) using a procedure similar to the Suzuki-
Miyaura coupling reaction described by Kotha er al Synletr 2005, 12, 1877-1890.
Compound of the formula (19) is transformed to the carboxylic acid (12) using oxidative
cleavage of the terminal olefin by methods well known in the literature. The coupling of
compounds of formula (11) with an amine of the general formula (2) by using a standard
amide coupling method gives compounds of general formula (Ia).

Scheme 4

o o]
RUWALACHS  PooAc), R\ »
ﬁ 1. POCI3/ DMF, ;\I\J‘I ( )4 N s halagenation

N NH, 2.NaSH o} N2 NH AcOH OJ\N N
R R?
&) (15) (16)
e}
, 9 oH o NH-U-V
R‘N)k,f(s (18) R« _oxidation R~ V-UNH, (2)R\ C s
OJ\N SN Pd (0) / N' coup]mg agent, OJ‘N N
R1 C32C03 N solvent R
(17 (19) <12) (la)

A gencral approach for the synthesis of isothiazolo[5,4-d]pyrimidinyl acctamidcs
of the formula (Ib) whercin, R, R?, U and V arc as defined above is shown in Scheme 5.
The known 6-chloro-1,3-dimcthyluracil (20) is prcparcd according to the rcported
proccdurc from commcrcially available 1,3-dialkylbarbituric acid. The rcaction of 6-
chloro-1,3-dialkyluracil (20) with sodium hydrosulphide hydrate in the presence of a
suitable solvent gives 6-mercapto-1,3-dialkyluracil of the formula (21) (this is similar to
procedure reported by Itoh, T. et al. Chem. Pharma. Bull. 1981, 29 (4), 1039-1043). The
cyclisation of 6-mercapto-1,3-dialkyluracil (21) with malonic acid in the presence of
acetic anhydride and acetic acid gives 5-hydroxythiopyrano[2,3-dJpyrimidinetrione (22).
The Posner reaction of compounds of the formula (22) using hydroxylamine
hydrochloride in the presence of suitable base such as triethylamine or sodium alkoxide in
a suitable solvent gives the expected isothiazolo[5,4-d]pyrimidinyl acetic acid (23). (This
is according to procedure reported by Posner, T. ez al. Chem. Ber., 1913, 46, 3816 and
Giannella, M. et al. Phytochemistry 1971, 10, 539 — 544). The coupling reaction of

compounds of formula (23) with respective amines of the general formula (2) by using a
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standard amidc coupling mcthods gives compounds of gencral formula (Ib).
Altcrantively, isothiazolo[5,4-d]pyrimidinyl acctic acid (23) can also be converted to the
corresponding ester (24) by using well known esterification methods. Sodium hydride
mediated coupling reaction of (24) with various amines of the general formula (2) gives

amides of the general formula (Ib).

Scheme 5
, 9 , 9 , 9 OH , 0 COH
RN NasH Ry CHp(COzH), — RONZSAN NHoOHHCT Ry
A N Sovenr ALK AGOTAOH i ah e e o AL
o> N o sobvent gy ACO/ACOH 0P N"~37N0 base, solvent 07 N” S
R2 R2 RZ R
(20) 21 (22) (23)
ROH
H,S0, V-UNH; (2)
coupling agent,
solvent
0
o COR , 0 NH-U-V
Ry V-U-NH; (2) Ry
2 LN —rimeasenr A LN
07N~ S coupling agent, ~Z~y--S
R2 solvent R2
(24) (1b)

Another approach for the synthesis of isothiazolo[5,4-d]pyrimidiny] acetamides of
the formula (Ib) is as shown in Scheme 6. Synthesis starts from readily available
barbituric acid of the formula (25). The known 6-chloro-5-formyluracil of the formula
(26) 1s prepared according to the reported procedure (Singh, J. S. et al, Synthesis 1988,
342-344). The reaction of 6-chloro-5-formyl-1,3-dialkyluracil (26) with hydroxylamine in
methanol followed by dehydration with phosphorous oxychloride gives 6-chloro-5-cyano-
1,3-dialkyluracil of the formula (27). 6-Chloro-5-cyano-1,3-dialkyluracil of the formula
(27) can be converted to 6-mercapto-5-cyanouracil derivative (28) by its reaction with
sodium hydrosulphide hydrate. The cyclisation of 6-mercapto-5-cyano deriavative (28)
using chloramines in the presence of suitable solvent gives aminoisothiazole (29). The
aminoisothiazole (29) on diazotization followed by halide substitution with copper halide
(such as copper bromide or copper iodide) gives a halide derivative of the formula (30).
The halide (30) can be transformed into allyl isothiazole of the formula (31) by Suzuki-
Miyaura coupling reaction with allyl boronic acid pinacol ester of the formula (18) as
described in Scheme 4. Allyl isothiazole of the formula (31) can be converted to

isothiazolo[5,4-d]pyrimidinylacetic acid of the formula (23) by oxidative cleavage of the
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tecrminal doublc bond using an appropriatc oxidizing agent in a suitablc solvent. The
coupling of compounds of formula (23) with an aminc of thc gencral formula (2) by using

a standard amide coupling method gives compounds of general formula (Tb).

Scheme 6
O 1. NH,OH.HCI
)i POCly/ DMF R‘N | CHO  pase, solvent )ﬁ: NaSH
o™ B o*N c 2.POCl, OAN ¢ somvenr
R2
(25) (26) (27)
9 NH, =
)tCN _CINH, R1‘NJI<N _diazotization | R‘ JH:‘ ;,\: B (18)
AN H O%Nz s S Pd(0)/Cs,COs
R
(28) (29) (30)
(0]
(@] -U-
0x1dat10n R\ )tf( V-U- NH2(2) RLN)t((m u-v
N
: coupling agent, solvent OJ‘NI S
,'-\,2
(3D (23) (Ib)

General approach for the synthesis of compound of foumula (Ic) (wherein R, R?
R*, R®, R®, R’, R® and R’ arc as dcfined above) is depicted in scheme 7. Direct coupling
of compounds of the general formula (11) with appropriate amines of formula (37) by
using suitable base (e.g., sodium hydride) and in suitable solvent (e.g. toluene, xylene)
gives compounds of the general formula (Ic). Alternatively, compounds of the general
formula (Ic) can be prepared in two steps by hydrolysis of (11) under acidic conditions to
give the carboxylic acid (12) followed by coupling with amine of the general formula
(37) 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 to

give compounds of the general formula (Ic).
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Scheme 7
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General approach for the synthesis of compound of foumula (Id) (wherein R', R?,
R, R’, R®, R7, R® and R’ are as defined above) is depicted in scheme 8. Direct coupling
of compounds of the general formula (23) with appropriate amines of formula (37) by
using 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 gives compounds
of the general formula (Id). Alternatively, compounds of the general formula (Id) can also
be prepared in two steps by csterification of (23) to give the corrcsponding cster of the
formula (24) followed by its coupling with amine of the general formula (37) using a
suitable basc (c.g., sodium hydridc) and in suitablc solvent (¢.g. toluenc, xylenc) to gives

compounds of the gencral formula (1d).

Scheme 8
0 (0]
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(1d)
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Scheme 9 depicts synthesis of 2-amino-4-aryl thiazoles of the formula (37)
(whercin R*, R®, R®, R” R® and R’ arc as dcfined above in description) which is prepared
from acetophenones of the formula (36) using known approaches. Certain di-and tri-
substituted acetophenones were not commercially available and they were prepared from
the corresponding benzoic acid derivative of formula (32) in three steps. Thus, acid of
formula (32) was converted to the corresponding acid chloride of formula (33) using
oxalyl chloride in the presence of catalytic amounts of DMF in dry dichloromethane. The
acid chloride of formula (33) was converted to corresponding Weinerb amide of formula
(35) by treating with N,0-dimethylhydroxylamine hydrochloride of formula (34) in the
presence of a suitable base such as triethylamine. The addition of methyl magnesium
iodide to Weinreb amide of formula (35) afforded acetophenone derivative of formula
(36).

Conversion of acetophenone derivative of formula (36) to 2-amino-4-substituted
aryl thiazole of the formula (37) can be effected by two approaches as described in
Scheme 9. 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. Alternatively, acetophenone derivative of formula
(36) can be converted to 2-amino-4-aryl thiazole (37) in one step by its reaction with
thiourea and iodine in refluxing ethanol (Carroll, K. ef al. J. Am. Chem. Soc., 1950, 3722
and Naik, S. J.; Halkar, U. P., ARKIVOC, 2005, xiii, 141-149).

Scheme 9
R4 R
st@COZH (COCl);, DMF_ R €Oz CHZONHCH;.HCI (34)
RS R®  CH,Cl,orSOCl, RS R® base, solvent
R’ " 33)
(32)
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4 RY sl o8
. Ro , RY o 1.Brp/AOH & f R
R N(CH3)OCHs CHoMgl RS CH, 2. thiourea, THF 2N R
R6 R8 ether R6 R8 ég or R4 R6
R7 R7 thiourea, |, EtOH, 37 R®
(35) R°=H  (36) )

3-Amino-1-arylpyrazole was prepared as shown in Scheme 10. Reaction of

phenylhydrazine derivative of formula (38) (wherein R*, R®, R®, R” and R® are as defined
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abovc in description) with acrylonitrile in the presence of a suitable basc such as sodium
cthoxide or sodium mcthoxide in refluxing cthanol affords the dihydro derivative of
compound of formula (39). Intermediate (39) on oxidation with N-bromosuccinimide as
reported by Duffin, G. F. et al, J. Chem. Soc., 1954, 408-415, gives 3-amino-1-

arylpyrazoles derivative of formula (40).

Scheme 10
iy el N R
R NHNH, Moy /NaOEt  HNTSGN R NBS 27 NN R
R6 RS EtOH, reflux R® g RS Toluene RS g R
Y R R
(38) (39) (40)

The intermcdiates and cxamples described in the present invention arc preparcd
using the proccdure described below. However, it is understood that these intermediates
and examples can be prepared by alternate approaches which are within the scope of the

present invention.

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 wused in the text: DMSO-ds:
Hexadeuterodimethyl sulfoxide; DMF: N,N-dimethylformamide, M.P.: Melting point; J:
Coupling constant in units of Hz; RT or rt: room temperature (22-26°C). Aq.: aqucous
AcOEt: ethyl acetate; equiv. or eq.: equivalents.

INTERMEDIATES
Intermediate 1

(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[ 1,2 Jthiazolo[ 3,4-d]pyrimidin-3-yl)acetic acid

o]
0 OH
H3C.

0NN

CHs
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Step  1:  Mcthyl  6-amino-1,3-dimcthyl-2 4-dioxo-1,2,3 4-tctrahydropyrimidine-5-
carbodithioate: To a stirred solution of 6-amino-1,3-dimcthyl uracil (50.0 g, 322.24
mmol) in DMSO (488 ml) was added dropwise a solution of 8 N sodium hydroxide (96.6
ml) and carbon disulphide (12.53 ml, 209.45 mmol) at 0°C. The resulting reaction
mixture was vigorously stirred at room temperature for 30 min. The reaction mixture was
cooled to 0-5°C and dimethyl sulphate (31 ml, 418 mmol) was added dropwise over a
period of 30 min. The reaction mixture was then slowly warmed to room temperature and
stirred further for 3 h. The mixture was then diluted with water (500 ml) and precipitated
solid was collected by filtration to give 30.2 g of the product as a yellow solid; "H NMR
(300 MHz, CF3COOD) & 2.73 (s, 3H), 3.51 (s, 3H), 3.62 (s, 3H).

Step  2:  5,7-Dimethyl-3-(methylsulfanyl)[1,2]thiazolo[3 4-d|pyrimidine-4,6(SH,7H)-
dione: The mixture of step 1 intermediate (15.0 g, 60.64 mmol) and iodine (15.39 g,
60.64 mmol) in dry DMSO (250 ml) was heated at 100°C for 3 h under nitrogen
atmosphere. The mixture was cooled to room temperature and quenched into water (200
ml), solid separated out was filtered and washed with saturated solution of sodium
thiosulphate (150 ml), water (100 ml) and dricd to obtain 13.4 g as an off whitc solid: '"H
NMR (300 MHz, DMSO-dg) 8 2.67 (s, 3H), 3.18 (s, 3H), 3.40 (s, 3H).

Step 3: 5,7-Dimethyl-3-(methylsulfonyl)[ 1,2]thiazolo[3,4-d]pyrimidine-4,6(5H,7 H)-
dione: To a stirred solution of Step 2 intermediate ( 13.0 g, 53.49 mmol) in mixture of
acetonitrile and water (1:1, 213.8 ml) was added oxone (98.5 g, 160.49 mmol) and
resulting suspension was stirred at room temperature for 24 h. The mixture was filtered
and filtrate was concentrated. The residue obtained after evaporation of the solvent was
dissolved in chloroform (500 ml), washed with brine (150 ml) and dried over Na;SO..
The evaporation of solvent gave 12.6 g of the product as a white solid; "H NMR (300
MHz, DMSO-ds) 8 3.26 (s, 3H), 3.49 (s, 3H), 3.71 (s, 3H).

Step 4: Diethyl (5,7-dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2 ]thiazolo[3,4-d]pyrimidin-
3-yDpropanedioate: To a stirred suspension of sodium hydride (60% dispersion in mineral
oil, 3.6 g, 90.9 mmol) in dry DMSO (113 ml) was added diethyl malonate (14.56 g, 90.9
mmol) at room temperature under nitrogen atmosphere. After evolution of hydrogen
ceased, Step 3 intermediate (12.5 g, 45.45 mmol) was added and heated at 30°C for 2 h.
The reaction mixture was cooled to room temperature, acetic acid was added to pH 5 and
the reaction mixture was diluted with cold water (300 ml). Precipitated solid was

collected by filtration to give 13.9 g of the product as a white solid; "H NMR (300 MHz,
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DMSO-de) 6 1.32 (t, J= 7.2 Hz, 6H), 3.40 (s, 3H), 3.64 (s, 3H), 4.24-4.37 (m, 4H), 6.05
(s, 1H).

Step 5: Ethyl (5,7-dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[1,2]thiazolo[3,4-d|pyrimidin-3-
ylacetate: To a stirred solution of Step 4 intermediate (13.8 g, 38.8 mmol) in dry ethanol
(155 ml) was added a catalytic amount of sodium hydride (60% dispersion in mineral oil,
355 mg, 8.87 mmol) at room temperature and the reaction mixture was refluxed for 48 h
under nitrogen atmosphere. Excess of solvent was removed under reduced pressure and
the residue was cooled in ice bath, 1 N HCI was added slowly to the reaction mixture,
solid obtained was collected by filtration and dried to give 9.1 g of the product as a
yellow solid; "H NMR (300 MHz, DMSO-ds) & 1.34 (t, J = 6.9 Hz, 3H), 3.40 (s, 3H),
3.63 (s, 3H), 4.30 (q, /= 6.9 Hz, 2H), 4.50 (s, 2H)

Step 6.  (5,7-Dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[ 1,2 ]thiazolo[3,4-dpyrimidin-3-
yDacetic acid: The title compound was prepared according to same procedure as
described for Intermediate 1, Step 5 by using above Step 5 intermediate (9.0 g, 31.8
mmol), 6 N H,SO4 (80 ml) and dioxane (80 ml) to give 5.8 g of the product as yellow
solid; "H NMR (300 MHz, DMSO-de) 8 3.22 (s, 3H), 3.46 (s, 3H), 4.51 (s, 2H), 13.45 (br
s, IH).

Intermediate 2
(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2 ]thiazolo[ 5,4-d]pyrimidin-3-yl)acetic acid

o)

HzC.
3\
| N

o‘l‘N s
CHg

Step 1: 6-Chloro-1,3-dimethylpyrimidine-2,4(1 H,3H)-dione: To a stirred solution of 1,3-
dimethylbarbituric acid (20.0 g, 128.09 mmol) in water (10 ml), phosphorous oxychloride
(80 ml) was added slowly by externally cooling and reaction was then refluxed for 3 h.
The reaction mixture was allowed to cool to 0°C and quenched with ice cold water (350
ml). The reaction mixture was extracted with chloroform (2 x 200 ml) and the combined
organic extracts were washed with water, dried over Na,SO,4 and concentrated to obtain
21.0 g of the product as a pale brown solid; 'H NMR (300 MHz, CDCls) & 3.33 (s, 3H),
3.57 (s, 3H), 5.94 (s, 1H).
Step 2. 6-Mercapto-1,3-dimethylpyrimidine-2,4(1H,3H)-dione: A solution of sodium
hydrosulphide hydrate (74.77 g, 1335.243 mmol) in water (125 ml) was added dropwise
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to a stirrcd solution of Step 1 (50.0 g, 286.532 mmol) in chloroform (250 ml) and cthanol
(636 ml) in an icc watcr bath, and thc mixturc was stirred at room temperature overnight.
The reaction mixture was evaporated to dryness in vacuo at room temperature. The
residue obtained was dissolved in water (100 ml) and extracted with dichloromethane (2 x
100 ml). The aqueous layer was acidified with 1 N HCI. Precipitated solid was filtered,
washed with water (2 x 100 ml) and dried to obtain 49.22 g of the product as a pale
yellow solid; "H NMR (300 MHz, CDCls) & 3.33 (s, 3H), 3.74 (s, 3H), 4.17 (s, 2H).
Step 3: 5-Hydroxy-1,3-dimethyl-2 H-thiopyrano[2,3-d]pyrimidine-2,4,7(1 H,3 H)-trione: A
mixture of Step 2 intermediate (12.75 g, 74.127 mmol), malonic acid (9.30 g, 88.953
mmol), acetic acid (7.41 ml) and acetic anhydride (16.8 ml) was heated to 80°C under
nitrogen atmosphere for 2 h. The reaction mixture was cooled to room temperature and
quenched with water (50 ml). Precipitated solid was filtered, washed with water (2 x 50
ml) and dried well to obtain 14.4 g of the product as brown solid; '"H NMR (300 MHz,
DMSO-de) 8 3.28 (s, 3H), 3.48 (s, 3H), 5.73 (s, 1H), 13.76 (br s, 1H).
Step 4: (5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydroisothiazolo[ 3,4-d]pyrimidin-3-
yDacetic acid: A mixture of Step 3 intermediate (14.4 g, 60.00 mmol), hydroxyl amine
hydrochloride (14.6 g, 210.00 mmol) and triethylamine (30.4 ml, 216.00 mmol) in dry
methanol (150 ml) were heated at reflux under nitrogen atmosphere for about 48 h, The
residue obtained after evaporation to dryness was dissolved in saturated solution of
sodium bicarbonate and extracted with ethyl acetate. After acidification of aqueous phase
the product was extracted with chloroform (3 x 100 ml). The combined organic layers
were dried (Na>SO4) and concentrated. The residue obtained was triturated with acetone
(20 ml). Precipitated solid was collected by filtration to obtain 2.58 g of product as a pale
yellow solid; "H NMR (300 MHz, DMSO-de) & 3.22 (s, 3H), 3.46 (s, 3H), 3.96 (s, 2H),
12.57 (brs, 1H).

Intermediate 3
Ethyl (5,7-dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[ 1,2 ]thiazolo[5,4-d]pyrimidin-3-

yDacetate
o]
o OC.H
HaCoy 2Hs
A | N
O”°N"S
CHs

A mixturc of Intcrmediate 2 (2.00 g, 7.835 mmol) and concentrated sulphuric acid (0.5

ml) in dry ethanol (20.0 ml) was refluxed for 4 h. The solvent was evaporated completely
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undcr rcduced pressure and residuc obtained was diluted with water (50 ml). Precipitated
solid was filtered, washed with water (3 x 50 ml), dricd well to give 1.75 g of the product
as a off white solid; '"H NMR (300 MHz, CDCls) & 1.28 (t, J = 7.2 Hz, 3H), 3.39 (s, 3H),
3.56 (s, 3H), 4.12 (s, 2H), 4.21 (q, J= 6.9 Hz, 2H).

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

Method 1:

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,SQO,. The crude product obtained upon
concentration was dissolved in dry THF (10 vol) and thiourea (2.0 equiv.) was added and
refluxed for overnight. The reaction mixture was diluted with ethyl acetate, washed with
sodium thiosulfate solution and organic layer was treated with IN HCI to result 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
1odine (1.0 equiv.) in dry ethanol (5 vol) 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 IN HCI and precipitated salt was collected by filtration. The free amine was re-
generated as described in Method 1 given 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.
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Tablc 1: Structural details and 'H NMR data of sclected 2-aminothiazolc intermediates

Mbol. Formula

1
SN. Structure (Mol. Wt.) H NMR (8 ppm, 300 MHz)
DMSO-dg: 7.61 (d, J= 8.1, 2H); 7.46
S P td 2 7
I A ) CoH/BINGS 1 (4, 7 =7.8, 2H): 6.70 (s, 1H); 4.99
HN N 255.14 (brs. 2HD
D) DMSO-dg: 7.78 (d, J = 8.4, 2H); 7.39
Cl Q ’ 2 7
2. HNSN CoH;CINSS (d, J=17.8,2H); 7.07 (br. s, 2H); 7.05
210.68 . 1)
S\ .
)53—<C:? CDCls: 8.12-8.06 (m, 1H); 7.91 (d, J
S L ClofiisisS | =69, 1H), 7.50-7.42 (m, 2H); 6.79
' (s, 1H); 5.02 (br. s, 2H).
DMSO-dg: 1.28 (s, 9H), 6.89 (s, 1H),
S
4 | Ao | CBS 901 (brs, 2H), 734 (4, /= 9.0 H,
i ' 2H), 7.67 (d, J= 8.1 Hz, 2I)
Cotn,s | CDCLi: 766 (d, 7=7.8, 2H): 720 (d,
S/~ ! J=1.5, 2H); 6.65 (s, 1H); 5.06 (br. s,
> Hﬂ*QF(DFEm (22007) | oH). 2.65 (dJ = 7.5, 2H): 1.24 (1, J =
7.2, 3H).
. CDCl: 7.65 (d, /= 7.8, 2H); 7.18 (d,
; S CisHisN,S | J=7.8, 2H); 6.63 (s, 1H); 5.12 (br.s,
: 2 (258.38) 2H); 2.52-2.45 (m, 1H); 1.90-1.80 (m,
GH); 1.45-1.38 (m, 4H).
CDCls: 7.09 (5, 1H), 7.13 (br.s, 2H),
S ) , ’ »
7| R )ocrs CulhieNoS 1 5 3574, 7= 8.4, 2H); 7.90 (d, T = 8.1,
2 260.24 2D
o]
X Ey{j CoHeCLN,S | DMSO-dg: 7.80 (s, 2H); 7.46-7.40 (m,
| HANTN \’a 245.13 1H): 7.31 (s, 1H); 7.17 (br. s, 2H),
sy CDCL: 7.85 (s, 1H); 7.56 (dd, J =
0. | iAW <:> ¢ (k§§§?§zs 8.4, 2.1, 1H); 7.39 (d, J = 8.4, 1H);
c ' 6.72 (s, 1H); 5.01 (br.s, 2H).
S _ CoHgFaN>S | CDCly: 7.60-7.53 (m, 1H); 7.48-7.43
10. HZN&P Q (212.22) (m, TH); 7.18-7.07 (m, 1H); 6.66 (s,
F 1H); 4.98 (br. s, 2H).
. ,SQ—QF CoHFsN>S | CDCly: 5.04 (br. s, 2H), 6.80-6.93 (m,
Lo NN 212.22 3H), 7.95-8.04 (m, 1H)
1 j;>—<i2hCF3 CioHeFNoS | DMSO-dg: 7.87-7.74 (m, 3H); 7.40 (s,
o | HN . 262.23 1H); 7.22 (br. s, 2H).
s\ DMSO-dg: 7.20 (br. s, 2H), 7.24 (s,
13, Wmﬁ:<}F Q%fﬁ” 1H), 7.52 (t, /= 8.7 Hz, 1H), 8.13 (d,
CFg :

J=6.0 Hz, 2H)
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CDCl;: 5.04 (brs, 2H), 7.10 (s, 1H),

S
14. HZN*}_Q Cl%%fgzs 7.27 (t,J=7.5 Hz, 1H), 7.51 (t, J =
F Cks ' 6.9 Hz, 1H), 8.21-8.28 (m, 1H)
s\ /~ CDCls: 5.00 (br s, 2H); 7.16 (s, 1H);
15, HZN*MCFS Cl(’zféfgzs 737(d,J= 11.7, 1H); 7.44 (d, J =
F ' 8.4, 1H); 8.18 (t, J= 7.8, 1H).
CFs DMSO-dg: 7.23 (brs, 2H); 7.41 (s,
16 |, i}—@ Clo;f;‘?zs 1H): 7.55 (d, J = 9.0, 1H); 7.89 (d, J
2 . = = 10.2, 1H); 7.9 (s, 2H).
S\ CDCl;5: 5.05 (brs, 2H), 6.78 (s, TH),
17 | W Q ¢ Cl"gg(élgéms 7.46 (d, J = 8.1 Hz, 1H), 7.82 (d, J=
CFs ' 7.8 Hz, 1H), 8.08 (s, 1H)
8 i}—QF CioHeFsN>O8 | DMSO-ds: 7.92-7.85 (m, 2H); 7.50 (1,
| PN oCFs 278.23 J=8.7, 1H); 7.18 (br. s, 3H).
S DMSO-dg: 7.87-7.80 (m, 1H); 7.73
19, HZN*}‘QOCFS nglgggzos (d,J=8.7 Hz, 1H): 7.55 (d, J= 8.1
F ' Hz, 1H); 7.24 (s, 1H); 7.18 (br.s, 2H).
S A cl C10H6C1F3NQS CDCI}I 8.08 (S, IH); 7.2 (d, J= 7.8,
20. HZN’L\N> Q (278.68) 1H); 7.46 (d, J= 8.1, TH); 6.78 (s,
CF3 1H); 5.05 (br. s, 2H).
s DMSO-dg: 7.19 (br's, 2H), 7.57 (, J =
21N |y N*}‘QOCF 3 | CoHeCIEsNOS [ o 11, 786 (d./= 8.1 Hz, 1H),
2 o 294.68 $.05 (o, 1)
S DMSO-ds: 7.22 (brs, 2H), 7.28 (s,
2. | W Q ¢ CioHsCIFsNOS | 111y "5 68 (d, 7= 8.4 Hz, 1H), 7.83-
OCF; 294.68 7.92 (m, 2H)
CFs DMSO-ds: 8.17 (br's, 2H), 7.46 (s,
23. iw ClollsCIFNS 1" 9376, 1H), 8.10 (s, 1H), 8.17
HN NN 278.68 6. 1)
F .
DMSO-dg: 7.20 (br. s, 2H), 7.24 (t, J
u | KD %, cm(;r;?;z)os —72.3 Hz, 1H), 748 (s, 1H), 7.65 (d,
2! . —
FE J=9.0, 2H)
F
S N\ - C]oHstNzS DMSO-d(,i 7.72 (d, J= 11.7, 2H);
25 HZN’Q_C/}CF3 280.22 7.52 (s, 1H); 7.29 (br. 5, 2H).
F
sy DMSO-dg: 8.35-8.21 (m, 1H); 7.48-
2. | AN Q F CiotsFNoS 15 35 (m, 1H): 7.21 (br. s, 2H): 7.05 (s,
¢ try 280.22 s
s\ /T DMSO-ds: 7.24 (s, 1H), 7.28 (br. s,
27 |y N*}_QCFS CuofsFsNoS 15 b 5 65 (1, 7= 72, 1H), 7.94 (1, T =
2 £ E 280.22

7.5, 1H).
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o CoolleFaN,S | CDCli: 8.36-8.29 (m, 1H); 7.73-7.65
28 y NA}_Q (m, 1H); 7.58-7.50 (m, 1H); 7.26
2 F 262.23 (br.s, 2H); 7.13 (s, 1H)
S/ A\ cF Ci1oH6CIF3N,S DMSO-des: 7.25 (bI' S, 2H), 7.43 (S,
29 HZN*}_Q 3 17865 1H), 7.84 (d, J= 8.4 Hz, 1H), 7.94
ci : (d,J =84 Hz, 1H), 8.09 (s, 1H)
Cl .
CDClL: 4.97 (brs, 2H), 7.19 (s, 1H),
30 y Ni}—QCl C%%?fg S| 744, T=69Hz, 1H), 7.74 (d, T =
2 F ' 9.0 Hz, 1H)
SN DMSO-dg: 7.75-7.62 (m, 2H): 7.33 (,
31 NN % ¢ C“)(Iz{;gfj)os J=3.1, 1H); 7.23 (t, J=73.2, 1H);
FF : 7.12 (br.s, 3H).

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

thiazoles can be prepared using the approach described in Scheme 9 by following Method

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 Wt.)
S\ 4-[(2,4-difluoro-3-
Lo | Q F methyphenyl]-1,3- CiotlgFaNoS | 22625
F CHs thiazol-2-amine
F
S 4-[(2-fluoro-4-
2 HZN*N§ C CHs | methylphenyl]-1,3- CioHoFN>S | 208.26
thiazol-2-amine
iWCHs 4-[(3-fluoro-4-
3. | HRNTN _ methyl)phenyl]-1,3- CioHoFN>S | 208.26
thiazol-2-amine

Preparation of 1-(4-Bromophenvl)-1H4-pyrazol-3-amine

The title compound was prepared by the reaction of 4-bromophenylhydrazine with

acrylonitrile in the presence of a suitable base such as sodium ethoxide in refluxing

ethanol followed by oxidation with N-bromosuccinimide; "H NMR (300 MHz, DMSO-
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de) 8 3.81 (br s, 2H), 5.84 (s, 1H), 7.41 (d, J = 8.7 Hz, 2H), 7.47 (d, J = 8.7 Hz, 2H), 7.63
(s, 1H).

3-(4-Chlorophenyl)isoxazol-5-amine, 3-(4-chlorophenyl)-1H-pyrazol-5-amine and
5-(4-bromophenyl)-1,3,4-thiadiazol-2-amine were used in the synthesis were purchased
from Aldrich.

The illustrative examples described herein were synthesized by coupling

Intermediate 1-3 with appropriate aryl amines.
EXAMPLES

General procedure for the preparation of Examples
Method A:

To a stirred solution of carboxylic acid derivative (1.0 equiv.) in 1,2-dichloroethane was
added EDCI (1.2 equiv.), HOBt (0.3 equiv.) 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 under nitrogen atmosphere at the same
temperature for 48 h or heated at reflux temperature for 24 h. The solvent was evaporated
under reduced pressure and the residue obtained was diluted with methanol and stirred at
room temperature for 30 min. The solid separated out was collected by filtration. The
solid product was further purified by recrystalisation from isopropanol or methanol to
give the desired products.
Mcthod B:
To a stirred solution of appropriate thiazole amine (1.2 cquiv.) in dry tolucne was added
sodium hydride and the mixturc was stirred at room tcmpcrature for 30 min. Isothiazolc
acetic acid ester (1.0 equiv.) was added and the mixture was heated to reflux under
nitrogen atmosphere for 24 h. The mixture was cooled and acidified to pH 6.0 by addition
of 2 N hydrochloric acid. The solid precipitated out was collected by filtration. The
product was further purified by crystallization or by silica gel column chromatography
using a mixture of methanol and chloroform.

Example 1
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[1,2thiazolo[3,4-d]pyrimidin-3-yl)-N- {4-
[3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl }acetamide
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NN
CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (200 mg, 0.784 mmol) with 4-[3-(trifluoromethyl)phenyl]-1,3-
thiazol-2-amine (191 mg, 0.784 mmol) in the presence of EDCI hydrochloride (180 mg,
0.940 mmol), HOBt (32 mg, 0.235 mmol) and DMAP (9.5 mg, 0.078 mmol) in [,2-
dichloroethane (8 ml) at reflux temperature to give 50 mg of the product as an off-white
solid; 'H NMR (300 MHz, DMSO-ds) § 3.23 (s, 3H), 3.48 (s, 3H), 4.82 (s, 2H), 7.67-
7.72 (m, 2H), 7.96 (s, 1H), 8.20-8.26 (m, 2H), 12.93 (br s, 1H); APCI-MS (m/z) 482.07
(M+H)'.

Example 2
N-[4-(4-Chlorophenyl)-1,3-thiazol-2-yl1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[1,2]thiazolo[3,4-d]pyrimidin-3-yl)acetamide

O S =
(0] NJ%;]B_@_CI

CHs
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (200 mg, 0.784 mmol) with 4-[4-chlorophenyl]-1,3-thiazol-2-
amine (165 mg, 0.784 mmol) in the presence of EDCI hydrochloride (180 mg, 0.940
mmol), HOBt (32 mg, 0.235 mmol) and DMAP (9.5 mg, 0.078 mmol) in 1,2-
dichloroethane (8 ml) at reflux temperature to give 25 mg of the product as an off-white
solid; "H NMR (300 MHz, DMSO-ds) & 3.23 (s, 3H), 3.48 (s, 3H), 4.82 (s, 2H), 7.50 (d,
J=8.4,2H), 7.76 (s, 1H), 7.93 (d, J = 8.4, 2H), 12.88 (br s, 1H); APCI-MS (m/z) 448.14
(M+H)".

Example 3

2-(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[ 1,2 ]thiazolo[3,4-d]pyrimidin-3-yI)-N-{4-
[4-fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide

0 s .
0 NJ*N Q
H3C.N A H OCF3
A
o”°N N
CHs
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The title compound was preparcd according to the gencral procedure (Mcthod A) by
coupling Intcrmcdiatc 1 (200 mg, 0.784 mmol) with  4-(4-fluoro-3-
(trifluoromethoxy)phenyl)-1,3-thiazol-2-amine (218 mg, 0.784 mmol) in the presence of
EDCI hydrochloride (180 mg, 0.940 mmol), HOBt (32 mg, 0.235 mmol) and DMAP (9.5
mg, 0.078 mmol) in 1,2-dichloroethane (8 ml) at reflux temperature to give 53 mg of the
product as an off-white solid; "H NMR (300 MHz, DMSO-dq) & 3.23 (s, 3H), 3.48 (s,
3H), 4.82 (s, 2H), 7.61 (t, /= 9.0 Hz, IH), 7.88 (s, IH), 8.00-8.06 (m, 2H), 12.91 (brs,
1H); APCI-MS (m/z) 516.07 (M+H)".

Example 4
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[1,2]thiazolo[3,4-d|pyrimidin-3-yl)-N-{4-
[3-fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl} acetamide
e i Ni}_Q_CFS
HaCo A A H F
o AN \N.S

CH3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (200 mg, 0.784 mmol) with 4-(3-fluoro-4-
(trifluoromethyl)phenyl)-1,3-thiazol-2-amine (205 mg, 0.784 mmol) in the presence of
EDCI hydrochloride (180 mg, 0.940 mmol), HOBt (32 mg, 0.235 mmol) and DMAP (9.5
mg, 0.078 mmol) in 1,2-dichlorocthane (8.3 ml) at reflux temperature to give 18 mg of
the product as an off-white solid; 'H NMR (300 MHz, DMSO-ds) & 3.23 (s, 3H), 3.48 (s,
3H), 4.83 (s, 2H), 7.86-8.07 (m, 4H), 12.96 (br s, 1H); APCI-MS (m/z) 500.06 (M+H)".

Example §
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2 Jthiazolo[3,4-d]pyrimidin-3-yl)-N- {4-
[2-fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide

O ST
o NA}Q
HaC.y . H F CFsy
oa\r\ll N
CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (146 mg, 0.572 mmol) with 4-[2-fluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (150 mg, 0.572 mmol) in the presence of
EDCI hydrochloride (131 mg, 0.687 mmol), HOBt (23 mg, 0.171 mmol) and DMAP (7

mg, 0.057 mmol) in 1,2-dichlorocthanc (6 ml) at room tcmpcrature to give 31 mg of the
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product as an off-white solid; 'H NMR (300 MHz, DMSO-ds) & 3.23 (s, 3H), 3.48 (s,
3H), 4.83 (s, 2H), 7.57 (t, J=8.1, 1H), 7.73-7.79 (m, 2H), 8.30-8.36 (m, 1H), 12.95 (br s,
1H); APCI-MS (m/z) 498.10 (M-H)".

Example 6
2-(5,7-Dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[ 1,2]thiazolo[3,4-d]pyrimidin-3-y1)-N- {4-
[4-chloro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide

2 cl
PP

CHj

o}

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (200 mg, 0.784 mmol) with 4-[4-chloro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (218 mg, 0.784 mmol) in the presence of
EDCI hydrochloride (180 mg, 0.941 mmol), HOBt (31 mg, 0.235 mmol) and DMAP (9.5
mg, 0.0784 mmol) in 1,2-dichloroethane (8 ml) at room temperature to give 50 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-ds) & 3.23 (s, 3H), 3.47 (s,
3H), 4.81 (s, 2H), 7.80-7.835 (m, 1H), 8.00 (s, 1H), 8.17-8.24 (m, 1H), 8.34 (s, 1H),
12.94 (br s, 1H); APCI-MS (m/z) 516.11 (M+H)".

Examplc 7
2-(5,7-Dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[1,2]thiazolo[3,4-d]pyrimidin-3-yl)-N- {4-
[3-fluoro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide

O s A
OCF.
o HAN>_< }’ 3
ch. w F
N s
N~ N

o~

CH3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (300 mg, 1.176 mmol) with  4-(3-fluoro-4-
(trifluoromethoxy)phenyl)-1,3-thiazol-2-amine (326 mg, 1.176 mmol) in the presence of
EDCI hydrochloride (269 mg, 1.411 mmol), HOBt (47 mg, 0.352 mmol) and DMAP (14
mg, 0.117 mmol) in 1,2-dichloroethane (6 ml) at reflux temperature to give 230 mg of the
product as an pale yellow solid; '"H NMR (300 MHz, DMSO-dg) & 3.23 (s, 3H), 3.47 (s,
3H), 4.80 (s, 2H), 7.64 (t, J = 8.4, 1H), 7.84-8.05 (m, 3H), 12.90 (br s, 1H); APCI-MS
(m/z) 516.14 (M+H)".
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Examplc 8
N-[4-(3,4-Dichlorophenyl)-1,3-thiazol-2-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

o Aymoe

HaCo A A H o)

o”l\w N’

CHg
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (200 mg, 0.784 mmol) with 4-(3,4-dichlorophenyl)-1,3-thiazol-2-
amine (192 mg, 0.784 mmol) in the presence of EDCI hydrochloride (180.4 mg, 0.941
mmol), HOBt (31 mg, 0.235 mmol) and DMAP (9.5 mg, 0.078 mmol) in 1,2-
dichloroethane (7.8 ml) at reflux temperature to give 23 mg of the product as an pale
yellow solid; "H NMR (300 MHz, DMSO-ds) & 3.23 (s, 3H), 3.47 (s, 3H), 4.81 (s, 2H),
7.70-7.75 (m, 1H), 7.86-7.92 (m, 2H), 8.10-8.16 (m, 1H), 12.88 (br s, 1H); APCI-MS
(m/z) 482.13 (M+H)".

Example 9
N-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(5,7-dimethyl-4,6-
diox0-4,5,6,7-tetrahydro[1,2]thiazolo[3,4-d]pyrimidin-3-yl)acetamide

O S
e W
HaC.y- = H F CFs
oJ‘r\.J N>

CHa
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (500 mg, 1.960 mmol) with 4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (548 mg, 1.960 mmol) in the presence of
EDCI hydrochloride (451 mg, 2.352 mmol), HOBt (80 mg, 0.588 mmol) and DMAP (7
mg, 0.057 mmol) in 1,2-dichloroethane (19 ml) at reflux temperature to give 400 mg of
the product as an pale yellow solid; 'H NMR (300 MHz, DMSO-ds) 6 3.23 (s, 3H), 3.48
(s, 3H), 4.83 (s, 2H), 7.52 (t, J = 8.1, 1H), 7.71 (s, 1H), 8.25-8.40 (m, 1H), 12.94 (br s,
1H); APCI-MS (m/z) 518.04 (M+H)".

Example 10

N-{4-[3,5-Difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(5,7-dimethyl-4,6-
diox0-4,5,6,7-tctrahydro[1,2]thiazolo[3,4-d]pyrimidin-3-yl)acctamide
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F
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OJ\I\‘I SN
CH3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (300 mg, 1.176 mmol) with 4-[3,5-difluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (329 mg, 1.1776 mmol) in the presence of
EDCI hydrochloride (270 mg, 1.411 mmol), HOBt (47 mg, 0.352 mmol) and DMAP
(14.36 mg, 0.117 mmol) in 1,2-dichloroethane (11 ml) at reflux temperature to give 50
mg of the product off whitc solid; "H NMR (300 MHz, DMSO-ds) 8 3.16 (s, 3H), 3.48 (s,
3H), 4.84 (s, 2H), 7.85, 7.89 (2s, 2H), 8.16 (s, 1H), 12.98 (br s, 1H); APCI-MS (m/z)
518.13 (M+H)'.

Example 11
N-[1-(4-Bromophcnyl)-1H-pyrazol-3-yl1]-2-(5,7-dimcthyl-4,6-diox0-4,5,6,7-
tetrahydro[1,2]thiazolo[3,4-d]pyrimidin-3-yl)acctamide

(@] =
X N—@—Br
H3C.
N =
S
J\N =N
\

O
CHg

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (200 mg, 0.784 mmol) with 1-(4-bromophenyl)-1H-pyrazol-3-
amine (186 mg, 0.784 mmol) in the presence of EDCI hydrochloride (180 mg, 0.940
mmol), HOBt (31 mg, 0.224 mmol) and DMAP (9.5 mg, 0.078 mmol) in 1,2-
dichloroethane (7.8 ml) at reflux temperature to give 130 mg of the product as an pale
yellow solid; "H NMR (300 MHz, DMSO-de) & 3.24 (s, 3H), 3.47 (s, 3H), 4.71 (s, 2H),
6.83 (s, 1H), 7.65-7.77 (m, 4H), 8.48 (s, 1H), 11.38 (br s, 1H); APCI-MS (m/z) 475.20
).

Example 12
N-[4-(4-Chlorophenyl)-1,3-thiazol-2-yl1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

0 s /=
) k}—@u

N
H
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The title compound was prepared according to the gencral procedure (Mcthod B) by
coupling Intcrmediatc 3 (200 mg, 0.706 mmol) with 4-(4-chlorophenyl)-1,3-thiazol-2-
amine (178 mg, 0.847 mmol) in the presence of sodium hydride (60 % dispersion in
mineral oil, 56 mg, 1.412 mmol) in dry toluene (7 ml) to give 84 mg of the product as an
off-white solid; "H NMR (300 MHz, DMSO-dg) & 3.20 (s, 3H), 3.48 (s, 3H), 4.24 (s, 2H),
7.50 (d, J=8.4, 2H), 7.69 (s, |H), 7.92 (d, /= 8.1, 2H), 12.58 (br s, 1H); APCI-MS (m/z)
448.12 (M+H)".

Example 13
2-(5,7-Dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yI)-N- {4-
[3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide

0 s1
Sl
HaC.y, H CFs
5 AN | S_N

CHg
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (200 mg, 0.706 mmol) with 4-[3-(trifluoromethyl)phenyl]-1,3-
thiazol-2-amine (205 mg, 0.848 mmol) in the presence of sodium hydride (60 %
dispersion in mineral oil, 56 mg, 1.062 mmol) in dry toluene (5 ml) to give 23 mg of the
product as an off-white solid; "H NMR (300 MHz, CDCls) & 3.49 (s, 3H), 3.58 (s, 3H),
4.35 (s, 2H), 7.21 (s, 1H), 7.47-7.57 (m, 2H), 7.99 (d, /= 6.9, 1H), 8.11 (s, 1H), 10.57 (br
s, 1H); APCI-MS (m/z) 482.13 (M+H)".

Example 14

2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-y1)-N- {4-
[4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide

0 s\
>—< >—OCF
o H)QN 3
HsC.
NN

O%N S
CH3
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (90 mg, 0.318 mmol) with 4-[4-(trifluoromethoxy)phenyl]-1,3-
thiazol-2-amine (99 mg, 0.381 mmol) in the presence of sodium hydride (60 % dispersion

in mineral oil, 25.2 mg, 0.630 mmol) in dry toluene (3 ml) to give 60 mg of the product as
an off-white solid; "H NMR (300 MHz, CDCls) & 3.20 (s, 3H), 3.48 (s, 3H), 4.24 (s, 2H),
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7.44 (d, J = 8.1 Hz, 2H), 7.71 (s, 1H), 8.02 (d, J = 8.7 Hz, 2H), 12.61 (br s, 1H); APCI-
MS (m/z) 498.28 (M+H)".

Example 15
N-[4-(4-Bromophenyl)-1,3-thiazol-2-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[3,4-d]pyrimidin-3-yl)acetamide

2 ix—@—&
o}
HSC‘N H N
A [ N
N~ S

% '
CHs
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 4-[4-bromophenyl]-1,3-thiazol-2-
amine (162 mg, 0.636 mmol) in the presence of in the presence in the presence of sodium
hydride (60 % dispersion in mineral o0il, 42.4 mg, 1.06 mmol) in dry toluene (5.3 ml) to
give 50 mg of the product as an off-white solid; "H NMR (300 MHz, DMSO-de) & 3.20
(s, 3H), 3.48 (s, 3H), 4.24 (s, 2H), 7.64 (d, J= 8.4, 2H), 7.70 (s, 1H), 7.86 (d, J = 8.4,
2H), 12.59 (br s, 1H); APCI-MS (m/z) 490.04 (M-H)".

Example 16
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2 Jthiazolo[5,4-d|pyrimidin-3-y1)-N-[4-(4-
tert butylphenyl)-1,3-thiazol-2-yl]acctamide

HaC. ij((iNi N\ D {

N
N
OJ‘N S
CHs

H

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 4-[4-tert butylphenyl]-1,3-thiazol-2-
amine (147 mg, 0.636 mmol) in the presence of in the presence in the presence of sodium
hydride (60 % dispersion in mineral oil, 42.4 mg, 1.06 mmol) in dry toluene (5.3 ml) to
give 74 mg of the product as an off-white solid; 'H NMR (300 MHz, DMSO-de) & 1.30
(s, 9H), 3.21 (s, 3H), 3.48 (s, 3H), 4.23 (s, 2H), 7.45 (d, J = 8.1 Hz, 2H), 7.54 (s, 1H),
7.82 (d, J=8.4 Hz, 2H), 12.56 (br s, 1H); APCI-MS (m/z) 470.22 (M+H)".
Example 17

2-(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-y1)-N-[4-(4-
ethyl phenyl)-1,3-thiazol-2-yl]acetamide
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 4-[4-ethylphenyl]-1,3-thiazol-2-
amine (147 mg, 0.636 mmol) in the presence of in the presence in the presence of sodium
hydride (60 % dispersion in mineral oil, 42.4 mg, 1.06 mmol) in dry toluene (5.3 ml) to
give 120 mg of the product as an off-white solid; '"H NMR (300 MHz, DMSO-ds) 8 1.20
(t, J=17.2,3H),2.62(q, J=7.2,2H), 3.21 (s, 3H), 3.48 (s, 3H), 4.19 (s, 2H), 7.25(d, J=
7.8, 2H), 7.43 (s, 1H), 7.80 (d, J = 8.4, 2H), 12.59 (br s, 1H); APCI-MS (m/z) 442.22
(M-+H)".
Example 18

2-(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[1,2thiazolo[5,4-d|pyrimidin-3-y1)-N-[4-(4-
cyclohexylphenyl)-1,3-thiazol-2-yl]Jacetamide

o%ﬁ a
N
[N

%\N s

CHs

o)

The title compound was prcparcd according to the gencral procedure (Mcthod B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 4-[4-cyclohexylphenyl]-1,3-thiazol-
2-amine (147 mg, 0.636 mmol) in the presence of in the presence in the presence of
sodium hydride (60 % dispersion in mineral oil, 42.4 mg, 1.06 mmol) in dry toluene (5.3
ml) to give 150 mg of the product as an off-white solid; "H NMR (300 MHz, DMSO-dg) &
1.15-1.60 (m, 6H), 1.65-1.83 (m, SH), 3.20 (s, 3H), 3.48 (s, 3H), 4.23 (s, 2H), 7.28 (d, J
= 8.4, 2H), 7.53 (s, 1H), 7.81 (d, J = 7.8, 2H), 12.54 (br s, 1H); APCI-MS (m/z) 496.24
(M+H)".

Example 19
2-(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-y1)-N-{4-
[3-fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl} acetamide

o} S‘E <2
0 NAN\ CF3
H3C~N 2\ H F
A I 'N
O0”°N"TS
CHg3
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The title compound was prcparcd according to the gencral procedure (Mcthod B) by
coupling Intermecdiatc 3 (200 mg, 0.706 mmol) with  4-(3-fluoro-4-
(trifluoromethyl)phenyl)-1,3-thiazol-2-amine (222 mg, 0.848 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 56 mg, 1.413 mmol) in dry toluene (7
ml) to give 240 mg of the product as an off-white solid; 'H NMR (300 MHz, DMSO-dg) &
3.20 (s, 3H), 3.47 (s, 3H), 4.24 (s, 2H), 7.84-8.03 (m, 4H), 12.67 (br s, 1H); APCI-MS
(m/z) 500.06 (M+H)".

Example 20
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[5,4-d|pyrimidin-3-y1)-N- {4-
[4-fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide

0 s
O%NIS_N

CHj
The title compound was prepared according to the general procedure (Method A) by
coupling  Intermecdiatc 2 (175 mg, 0.686 mmol) with  4-(4-fluoro-3-
(trifluoromethyl)phenyl)-1,3-thiazol-2-amine (179 mg, 0.686 mmol) in the presence of
EDCI hydrochloride (133 mg, 0.823 mmol), HOBt (27 mg, 0.205 mmol) and DMAP
(8.38 mg, 0.068 mmol) in 1,2-dichlorocthanc (7 ml) at rcflux temperature to give 16 mg
of the product as an off-white solid; '"H NMR (300 MHz, DMSO-dg) & 3.20 (s, 3H), 3.47
(s, 3H), 4.23 (s, 2H), 7.62 (t, J= 9.0 Hz, 1H), 7.86 (s, 1H), 8.23-8.31 (m, 2H), 12.64 (br
s, 1H); APCI-MS (m/z) 500.09 (M+H)".

Example 21
2-(5,7-Dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[ 1 ,2]thiazolo[5,4-dJpyrimidin-3-yl)-N-{4-
[2-fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide

A Wt
H3C.N | H F

N
J\N s
CH3

)

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0530 mmol) with 4-(2-fluoro-4-
(trifluoromethyl)phenyl)-1,3-thiazol-2-amine (166 mg, 0.836 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 42.3 mg, 1.060 mmol) in dry toluene (6
ml) to give 80 mg of the product as an off-white solid; "H NMR (300 MHz, DMSO-ds) &
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3.20 (s, 3H), 3.48 (s, 3H), 4.25 (s, 2H), 7.69-7.78 (m, 2H), 7.82 (d, J=11.7 Hz, 1H), 8.26
(t, J=8.1 Hz, 1H), 12.68 (br s, IH); APCI-MS (m/z) 500.01 (M+H)".

Example 22
2-(5,7-Dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yI)-N- {4-
[3-fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl} acetamide

CF3
O ST
0} NJ%;\IX_Q
HaC.y H F
A | N
O”N"S
CHs

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (200 mg, 0.706 mmol) with 4-(3-fluoro-5-
(trifluoromethyl)phenyl)-1,3-thiazol-2-amine (221 mg, 0.847 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 56.0 mg, 1.41 mmol) in dry toluene (6
ml) to give 50 mg of the product as an off-white solid; "H NMR (300 MHz, DMSO-de) &
3.20 (s, 3H), 3.48 (s, 3H), 4.24 (s, 2H), 7.66 (d, J = 8.1.7 Hz, 1H), 8.00-8.14 (m, 3H),
12.67 (br s, 1H); APCI-MS (m/z) 500.22 (M+H)".

Example 23
2-(5,7-Dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d|pyrimidin-3-y1)-N- {4-
[2-fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acctamide

O S 3
0 J§
N”°N
H3C.y H F CFa
A | N
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 4-[2-fluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (166 mg, 0.636 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 42.3 mg, 1.060 mmol) in dry toluene (6
ml) to give 130 mg of the product as an off-white solid; 'H NMR (300 MHz, DMSO-ds) &
3.20 (s, 3H), 3.48 (s, 3H), 4.25 (s, 2H), 7.54 (t, /= 7.8 Hz, 1H), 7.68 (s, 1H), 7.78 (t, J =
6.9 Hz, 1H), 8.33 (t, /= 7.5 Hz, 1H), 12.67 (br s, IH); APCI-MS (m/2) 500.09 (M+H)".
Example 24

2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-y1)-N-{4-
[4-fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (200 mg, 0.706 mmol) with  4-(4-fluoro-3-
(trifluoromethoxy)phenyl)-1,3-thiazol-2-amine (235 mg, 0.848 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 56.5 mg, 1.413 mmol) in dry toluene (7
ml) to give 105 mg of the product as an off-white solid; "H NMR (300 MHz, DMSO-de) &
3.20 (s, 3H), 3.47 (s, 3H), 4.23 (s, 2H), 7.60 (1, J = 9.0 Hz, 1H), 7.80 (s, 1H), 7.96-8.06
(m, 2H), 12.62 (br s, 1H); APCI-MS (m/z) 516.09 (M+H) ",

Example 25
2-(5,7-Dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-y1)-N-{4-
[3-fluoro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide

O SM
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The title compound was prepared according to the general procedure (Method B) by
coupling Intcrmediate 3 (2000 mg, 0.706 mmol) with  4-(3-fluoro-4-
(trifluoromcthoxy)phenyl)-1,3-thiazol-2-amine (235 mg, 0.848 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 56.5 mg, 1.413 mmol) in dry toluene (7
ml) to give 140 mg of the product as an off-white solid; "H NMR (300 MHz, DMSO-dg) &
3.20 (s, 3H), 3.48 (s, 3H), 4.24 (s, 2H), 7.66 (t, J = 8.1 Hz, 1H), 7.83-7.89 (m, 2H), 7.98
(d,J=11.7, 2H), 12.64 (br s, |H); APCI-MS (m/z) 516.03 (M+H)".

Example 26
N-[4-(3,4-Dichlorophenyl)-1,3-thiazol-2-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d|pyrimidin-3-yl)acetamide

O S A
o N ,gN>—< ?—CI
HscA H Cl

P

O”"N"TS

CH3

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (200 mg, 0.706 mmol) with 4-(3,4-dichlorophenyl)-1,3-thiazol-2-

amine (207 mg, 0.848 mmol) in the presence of sodium hydride (60 % dispersion in
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mincral oil, 56.5 mg, 1.413 mmol) in dry tolucne (7 ml) to give 110 mg of the product as
an off-white solid; "H NMR (300 MHz, DMSO-d¢) 8 3.20 (s, 3H), 3.47 (s, 3H), 4.24 (s,
2H), 7.71 (d, /= 8.4 Hz, 1H), 7.84 (s, 1H), 7.89 (d, /= 8.4, 1H), 8.15 (s, 1H), 12.01 (brs,
1H); APCI-MS (m/2) 482.16 (M)".

Example 27
N-[4-(3,4-Difluorophenyl)-1,3-thiazol-2-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydrol[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

0 s .
o N*}_Q_
H3C.N | H F
N
O)\N S
CHg

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (200 mg, 0.706 mmol) with 4-(3,4-difluorophenyl)-1,3-thiazol-2-
amine (179 mg, 0.848 mmol) in the presence of sodium hydride (60 % dispersion in
mineral oil, 56.5 mg, 1.413 mmol) in dry toluene (7 ml) to give 60 mg of the product as
an off-white solid; 'H NMR (300 MHz, DMSO-ds) & 3.20 (s, 3H), 3.48 (s, 3H), 4.24 (s,
2H), 7.52 (q, / = 8.4 Hz, 1H), 7.59-7.87 (m, 2H), 7.88-7.97 (m, 1H), 12.59 (br s, 1H);
APCI-MS (m/z) 450.06 (M+H)",

Example 28
N-[4-(2,4-Difluorophenyl)-1,3-thiazol-2-yl]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

o s c
o HQ—Q
F
N
[N
OJ\I}I S
CH3

HsC.

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (200 mg, 0.706 mmol) with 4-(2,4-difluorophenyl)-1,3-thiazol-2-
amine (179 mg, 0.848 mmol) in the presence of sodium hydride (60 % dispersion in
mineral oil, 56.5 mg, 1.413 mmol) in dry toluene (7 ml) to give 180 mg of the product as
an off-white solid; '"H NMR (300 MHz, DMSO-ds) 6 3.21 (s, 3H), 3.48 (s, 3H), 4.12 (s,
2H), 7.11-7.36 (m, 3H), 8.06 (q, /= 8.7, 1H), 12.62 (br s, 1H); APCI-MS (m/z) 450.06
(M+H) .
Example 29
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2-(5,7-Dimcthyl-4,6-dioxo-4,5,6,7-tctrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yl)-N-{4-
[4-chloro-3-(trifluoromcthyl)phenyl]-1,3-thiazol-2-yl facctamide
(OIS
U*leN
CHs
The title compound was prepared according to the general procedure (Method B) by
coupling TIntermediate 3 (200 mg, 0.706 mmol) with 4-[4-chloro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (236 mg, 0.848 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 56.5 mg, 1.413 mmol) in dry toluene (7
ml) to give 160 mg of the product as an off-whitc solid; 'H NMR (300 MHz, DMSO-ds) &
3.20 (s, 3H), 3.47 (s, 3H), 4.24 (s, 2H), 7.81 (d, J = 8.4 Hz, 1H), 7.94 (s, 1H), 8.21 (d, /=
8.4 Hz, 1H), 8.35 (s, 1H), 12.67 (br s, 1H); APCI-MS (m/z) 516.22 (M+H)".
Example 30
2-(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d|pyrimidin-3-yl)-N- {4-
[3-chloro-4-(trifluoromcthoxy)phenyl]-1,3-thiazol-2-yl}acctamide

0O s 3
OCF
o NAN>_< ?’ 3
H3C.N H (¢]]
A | N

N S
CHj

o

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (200 mg, 0.706 mmol) with 4-(3-chloro-4-
(trifluoromethoxy)phenyl)-1,3-thiazol-2-amine (249 mg, 0.848 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 56.5 mg, 1.413 mmol) in dry toluene (7
ml) to give 55 mg of the product as an off-white solid; 'H NMR (300 MHz, DMSO-de) &
3.18 (s, 3H), 3.46 (s, 3H), 4.22 (s, 2H), 7.64 (d, J = 8.1 Hz, 1H), 7.85 (s, 1H), 7.97 (d, /=
9.3 Hz, 1H), 8.17 (s, 1H), 12.62 (br s, 1H); APCI-MS (m/z) 532.11 (M+H)".

Example 31
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yl)-N- {4-
[4-chloro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide

O S
H3C-N H OCF3
A | N
O”°N"TS
CHj
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The title compound was prepared according to the gencral procedure (Mcthod B) by
coupling Intecrmediatc 3 (150 mg, 0.530 mmol) with 4-(4-chloro-3-
(trifluoromethoxy)phenyl)-1,3-thiazol-2-amine (187 mg, 0.636 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 42.5 mg, 1.06 mmol) in dry toluene (5.6
ml) to give 110 mg of the product as an off-white solid; 'H NMR (300 MHz, DMSO-dg) &
3.20 (s, 3H), 3.48 (s, 3H), 4.23 (s, 2H), 7.77 (t, J = 8.4 Hz, 1H), 7.86 (s, 1H), 7.97-8.05
(m, 2H), 12.63 (br s, 1H); APCI-MS (m/z) 532.15 (M+H) .

Example 32
2-(5,7-Dimethyl-4,6-dioxo0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yI)-N- {4-
[3-chloro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide

CF3
0 SN
O N’k\N
HaC.y, H cl
A | N
O“"N"S
CHj

The title compound was prepared according to the general procedure (Method B) by
coupling Intecrmcdiatc 3 (150 mg, 0.530 mmol) with 4-(3-chloro-5-
(trifluoromethyl)phenyl)-1,3-thiazol-2-amine (177 mg, 0.636 mmol) in the presence of
sodium hydride (60 % dispersion in mincral oil, 42.0 mg, 1.06 mmol) in dry tolucne (5.3
ml) to give 123 mg of the product as an off-white solid; "H NMR (300 MHz, DMSO-ds) &
3.20 (s, 3H), 3.48 (s, 3H), 4.24 (s, 2H), 7.83 (s, 1H), 8.05 (s, 1H), 8.23 (s, 1H), 8.30 (s,
1H), 12.67 (br s, 1H); APCI-MS (m/z) 516.05(M+H)".

Example 33
2-(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[ 1 ,2]thiazolo[5,4-d|pyrimidin-3-y1)-N- {4-
[2-fluoro-5S-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide

CF3
O SM
O N,&}_Q
H3C. =
N
A [ N
O”"N"TS
CHgj

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0530 mmol) with 4-(2-fluoro-5-
(trifluoromethyl)phenyl)-1,3-thiazol-2-amine (166 mg, 0.636 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 42 mg, 1.06 mmol) in dry toluene (5.3

ml) to give 90 mg of the product as an off-white solid; "H NMR (300 MHz, DMSO-ds) &
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3.21 (s, 3H), 3.48 (s, 3H), 424 (s, 2H), 7.60 (t, J= 8.7, 1H), 7.69 (s, 1H), 7.78 (s, 1H),
8.41 (d, J=6.3, 1H), 12.69 (br s, 1H); APCI-MS (m/z) 500.06 (M+H)".

Example 34
N-[4-(3,5-Dichlorophenyl)-1,3-thiazol-2-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

C
o S
O Nk}_Q
H3C~N H Cl
4~| N
O”"N""S
CHg

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 4-(3,5-dichlorophenyl)-1,3-thiazol-2-
amine (155 mg, 0.636 mmol) in the presence of sodium hydride (60 % dispersion in
mineral oil, 42.5 mg, 1.06 mmol) in dry toluene (5.3 ml) to give 17 mg of the product as
an off-white solid; '"H NMR (300 MHz, DMSO-d;) 6 3.20 (s, 3H), 3.48 (s, 3H), 4.24 (s,
2H), 7.57 (s, 1H), 7.92-7.97 (m, 3H), 12.62 (br s, 1H); APCI-MS (m/z) 480.13 (M-H) .
Example 35

N-{4-[4-(Difluoromethoxy)-3-fluorophenyl]-1,3-thiazol-2-y1}-2-(5,7-dimethyl-4,6-dioxo-
4,5,6,7-tetrahydro[ 1,2]thiazolo[ 5,4-d]pyrimidin-3-yl)acetamide

(OIS
I, OCHF
o N)\N>_< ?‘ 2

HaC.p A A H =
o ANI S_N
CHs
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (100 mg, 0.353 mmol) with 4-[4-(difluoromethoxy)-3-
fluorophenyl]-1,3-thiazol-2-amine (110 mg, 0.423 mmol) in the presence of sodium
hydride (60 % dispersion in mineral oil, 26 mg, 0.530 mmol) in dry toluene (5.3 ml) to
give 70 mg of the product as an off-white solid; 'H NMR (300 MHz, DMSO-des) & 3.20
(s, 3H), 3.48 (s, 3H), 4.24 (s, 2H), 7.29 (t, /= 72.9 Hz, 1H), 7.45 (t, /= 8.4 Hz, 1H), 7.73-
7.93 (m, 3H), 12.60 (br s, 1H); APCI-MS (m/z) 498.23 (M+H) .
Example 36

N-{4-[3-Chloro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(5,7-dimethyl-4,6-dioxo-
4,5,6,7-tetrahydro[ ,2]thiazolo[ 5,4-d]pyrimidin-3-yl)acetamide
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N

CHg

The title compound was prepared according to the general procedure (Method B) by
coupling  Intermediate 3 (85 mg, 0.300 mmol) with 4-[3-chloro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (100 mg, 0.360 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 24 mg, 0.600 mmol) in dry toluene (3
ml) to give 32 mg of the product as an off-white solid; "H NMR (300 MHz, DMSO-de) &
3.21 (s, 3H), 3.48 (s, 3H), 4.19 (s, 2H), 7.89-7.93 (m, 2H), 8.04 (d, J = 8.1 Hz, 1H), 8.20
(s, 1H), 12.59 (br s, 1H); APCI-MS (m/z) 516.12 (M+H) .

Example 37
N-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(5,7-dimethy1-4,6-
diox0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

HaCuy, ~ H F CFs

oRNTS

CHj

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 2 (175 mg, 0.686 mmol) with 4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (192 mg, 0.686 mmol) in the presence of
EDCI hydrochloride (160 mg, 0.834 mmol), HOBt (28 mg, 0.207 mmol) and DMAP (9
mg, 0.068 mmol) in 1,2-dichloroethane (8.3 ml) at room temperature to give 22 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-ds) & 3.20 (s, 3H), 3.48 (s,
3H), 4.25 (s, 2H), 7.52 (t, /= 9.3 Hz, 1H), 7.64 (s, 1H), 8.29-8.37 (m, 1H), 12.65 (br s,
1H); APCI-MS (m/z) 516.07 (M-H) .

Example 38
N-{4-[3,5-difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1} -2-(5,7-dimethyl-4,6-
diox0-4,5,6,7-tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

F

0 S
H3C.N H F
A | 'N
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CHj3
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The title compound was preparcd according to the gencral procedure (Mcthod A) by
coupling Intcrmediatc 2 (200 mg, 0.784 mmol) with 4-[3,5-difluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (220 mg, 0.784 mmol) in the presence of
EDCI hydrochloride (180 mg, 0.941 mmol), HOBt (32 mg, 0.235 mmol) and DMAP (9.5
mg, 0.078 mmol) in 1,2-dichloroethane (8 ml) at reflux temperature to give 33 mg of the
product as an off-white solid; "H NMR (300 MHz, DMSO-d¢) & 3.20 (s, 3H), 3.47 (s,
3H), 4.24 (s, 2H), 7.83 (s, 1H), 7.87 (s, 1H), 8.09 (s, 1H), 12.69 (br s, 1H); APCI-MS
(m/z) 518.01 (M+H) ",

Example 39
N-{4-[2,3-Difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(5,7-dimethyl-4,6-
dioxo0-4,5,6,7-tetrahydro[1,2]thiazolo[ 5,4-d|pyrimidin-3-yl)acetamide

2 3 >—<} ?—CF
0 NN 3

HaC A A H FF
o AN | SN
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (50 mg, 0.176 mmol) with 4-[2,3-difluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (59 mg, 0.212 mmol) in the presence of
sodium hydride (60 % dispersion in mineral oil, 14.5 mg, 0.352 mmol) in dry toluene (3
ml) to give 50 mg of the product as an off-white solid; 'H NMR (300 MHz, DMSO-de) &
3.20 (s, 3H), 3.48 (s, 3H), 4.25 (s, 2H), 7.78 (t, J= 7.2 Hz, 1H), 7.82 (s, 1H), 8.02 (t, J =
7.5 Hz, 1H), 12.73 (brs, 1H); APCI-MS (m/z) 518.10 (M+H) .

Example 40
N-{4-[4-(Difluoromethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-y1} -2-(5,7-dimethyl-4,6-
dioxo-4,5,6,7-tetrahydroisothiazolo[3,4-d]pyrimidin-3-yl)acetamide

F
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The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 2 (200 mg, 0.784 mmol) with 4-[4-(difluoromethoxy)-3,5-
difluorophenyl]-1,3-thiazol-2-amine (216 mg, 0.784 mmol) in the presence of EDCI
hydrochloride (180 mg, 0.941 mmol), HOBt (32 mg, 0.235 mmol) and DMAP (9.5 mg,

0.078 mmol) in 1,2-dichloroethane (8 ml) at reflux temperature to give 38 mg of the
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product as an off-white solid; 'H NMR (300 MHz, DMSO-ds) & 3.18 (s, 3H), 3.45 (s,
3H), 4.22 (s, 2H), 7.26 (t, /= 72.3 Hz, 1H), 7.76 (s, 1H), 7.79 (s, 1H), 7.87 (s, 1H), 12.62
(br s, 1H); APCI-MS (m/z) 516.05 (M+H)".

Example 41
N-[4-(2,4-Dichloro-5-fluorophenyl)-1,3-thiazol-2-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

F
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (89 mg, 0.314 mmol) with 4-(2,4-dichloro-5-fluorophenyl)-1,3-
thiazol-2-amine (100 mg, 0.377 mmol) in the presence of sodium hydride (60 %
dispersion in mineral oil, 25 mg, 0.628 mmol) in dry toluene (3 ml) to give 41 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-ds) & 3.21 (s, 3H), 3.48 (s,
3H), 4.23 (s, 2H), 7.76 (s, 1H), 7.85-7.95 (m, 2H), 12.63 (br s, 1H); APCI-MS (m/z)
499.99 (M) "

Examplc 42
N-[5-(4-bromophenyl)-1,3,4-thiadiazol-2-yl]-2-(5,7-dimcthyl-4,6-diox0-4,5,6,7-
tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

Q NN Br
®) N)LS
HaC.y ~\ H
o)‘N s
CHs

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 5-(4-bromophenyl)-1,3,4-thiadiazol-
2-amine (162 mg, 0.636 mmol) in the presence of sodium hydride (60 % dispersion in
mineral oil, 42.4 mg, 1.06 mmol) in dry toluene (5.3 ml) to give 240 mg of the product as
an off-whitc solid; "H NMR (300 MHz, DMSO-de) & 3.20 (s, 3H), 3.47 (s, 3H), 4.28 (s,
2H), 7.73 (t, J = 8.1 Hz, 1H), 7.87 (d, J = 8.7 Hz, 1H), 12.73 (br s, 1H); APCI-MS (m/z)
493.23 (M) ",

Example 43
N-[3-(4-Chlorophenyl)-1 H-pyrazol-5-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d|pyrimidin-3-yl)acetamide
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 3-(4-chlorophenyl)-1H-pyrazol-5-
amine (123 mg, 0.636 mmol) in the presence in the presence of sodium hydride (60 %
dispersion in mineral oil, 31.8 mg, 0.79 mmol) in dry toluene (5.3 ml) to give 60 mg of
the product as an off-white solid; "H NMR (300 MHz, DMSO-ds) 8 3.16 (s, 3H), 3.47 (s,
3H), 4.11 (s, 2H), 6.82 (s, 1H), 7.49 (d, J=28.1, 2H), 7.72 (d, /= 8.7, 2H), 10.75 (s, 1H),
12.92 (br s, 1H); APCI-MS (m/z) 431.08 (M) .

Example 44
N-[1-(4-Bromophenyl)-1 H-pyrazol-3-yl]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 1-(4-bromophenyl)-1H-pyrazol-3-
amine (151 mg, 0.636 mmol) in the presence in the presence of sodium hydride (60 %
dispersion in mineral oil, 42.4 mg, 1.06 mmol) in dry toluene (5.3 ml) to give 80 mg of
the product as an off-white solid; 'H NMR (300 MHz, DMSO-ds) & 3.20 (s, 3H), 3.47 (s,
3H), 4.13 (s, 2H), 6.73 (s, 1H), 7.68 (d, 7= 9.0, 2H), 7.74 (d, 7= 9.0, 2H), 8.42 (s, I1H),
11.01 (br s, 1H); APCI-MS (m/z) 475.11 (M) ".
Example 45

N-[3-(4-Chlorophenyl)-1,2-oxazol-5-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide

HaC.y, A H
AN IS

CHs

O

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 3 (150 mg, 0.530 mmol) with 3-(4-chlorophenyl)isoxazol-5-amine
(123 mg, 0.636 mmol) in the presence in the presence of sodium hydride (60 %

-50-



WO 2010/109328 PCT/1B2010/000834

dispcersion in mincral oil, 42.4 mg, 1.06 mmol) in dry tolucnc (5.3 ml) to give 80 mg of
the product as an off-white solid; 'H NMR (300 MHz, DMSO-d) & 3.21 (s, 3H), 3.48 (s,
3H), 4.19 (s, 2H), 6.69 (s, 1H), 7.56 (d, J = 8.4, 2H), 7.87 (d, J = 8.7, 2H), 12.10 (br s,
1H); APCI-MS (m/z) 432.30 (M+H) .

Using the similar procedure as described in method A or B, additional examples
of isothiazolopyrimidinedione acetamides with multiple fluorine substitutions (as
depicted in Table 3) can be prepared by coupling isothiazolo[5,4-d] pyrimidinedione
acetic acid or isothiazolo[3,4-d]pyrimidinedione 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.

0 /SL’\\_Q_F 2-(5,7-Dimethyl-4,6-
O ) .
NN dioxo0-4,5,6,7-

H3CL\I\ N : F Chs tetrahydro[1,2]thiazolo[ 5,4

o7 NS ~dlpyrimidin-3-yl)-N-{4- | CioHisF, | 463.49
1 CHa [2,4-difluoro-3- Ns0;S2
mcthylphenyl]-1,3-thiazol-

2-yl}acetamide

Q S\ <, > 2-(5,7-Dimethyl-4,6-
WH*\N - cfts dioxo-4,5,6,7-

N tetrahydro[1,2]thiazolo[ 5,4
NS -dJpyrimidin-3-y1)-N- {4- CioH 6F
CHs [2-fluoro-4- NsO:S, | 445.50
methylphenyl]-1,3-thiazol-
2-yl}acetamide

O SN 2-(5,7-Dimethyl-4,6-
%:K(H*N g dioxo-4,5,6,7-

N F tetrahydro[1,2thiazolo[ 5,4
NS -d)pyrimidin-3-yl)-N- {4- CioH16F
CHs [3-fluoro-4- NsOsS, | 445.50
methylphenyl]-1,3-thiazol-
2-yl}tacetamide

Q ,S{\\—Q—F N-{4-[2,4-Difluoro-3-
0 N“N methylphenyl]-1,3-thiazol-
2-yl}-2-(5,7-dimethyl-4,6-
\ dioxo0-4,5,6,7-
CHg tetrahydro[1,2]thiazolo[3,4
-d|pyrimidin-3-
ylacetamide

C19H15F2

N<O:S2 463.49
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5 o iw_CHs N-{4-[2-fluoro-4-
o N™N methylphenyl]-1,3-thiazol-
H3C. H F ypheny .
SN 2-yl}-2~(5,7-dimethyl-4,6-
OJ\N N di0X0-4,5,6,7- CoH 6F
CHa tetrahydro[1,2]thiazolo[3,4 | NsO3S, | 445.50
-dJpyrimidin-3-
yl)acetamide
6 5 o iw_CHS N-{4-[3-fluoro-4- ‘
HaC. H N . methylphenyl]‘-l,3-th1azol-
j‘\ ~s 2-y1}-2-(5,7-dimethyl-4,6-
0P NN diox0-4,5,6,7- CioHy6F
Chs tetrahydro[1,2]thiazolo[3,4 | NsOsS, | 445.50
-d]pyrimidin-3-
yl)acetamide

Pharmacological activity

The illustrative examples of the present invention are screened for TRPAI activity
according to a modified procedure described in (a) ToOth, 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 **Calcium uptake assay:

The inhibition of TRPAI receptor activation was measured as inhibition of allyl
isothiocyanate (AITC) induced 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
TRPAT1 expressing CHO cells were grown in F-12 DMEM medium with 10% FBS, 1%
penicillin-streptomycin solution, and 400 pg / ml of G-418. Rat TRPAI expressing CHO
cells were grown in F-12 DMEM medium with 10% FBS, 1% penicillin-streptomycin
solution, and 400 pg / ml of Zeocin. Cells were seeded 24 h prior to the assay in 96 well
plates so 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 AITC 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 % deoxycholate and 0.1% SDS. Radioactivity in the lysate was
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mcasurcd in a Packard TopCount after addition of liquid scintillant. (Toth ct al, Life
Sciences (2003) 73, 487-498; McNamara CR ct 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 uM
and 10.0 uM 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 wherein “A”
refers to an I1Csq value of less than 50 nM, “B” refers to ICso value in range of 50.01 to

100.0 nM and “C” refers to an ICso values above 100.0 nM.

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

Example human TRPA1 rat TRPA1
Percentage inhibition | TCso value | Percentage inhibition | ¢4, value
at 1.0 uM | at 10.0 uM (nM) at 1.0 uM [at100uM | (M)
Example 1 95.23 100 A 71.29 100 C
Example 2 99.71 100 A 34.88 43.78 -
Example 3 95.54 99.5 A 68.51 98.26 C
Example 4 99.76 99.99 A 72.22 100 -
Example 5 98.12 99.13 A 95.6 98.5 -—
Example 6 99.29 99.64 A 97.34 99.34 C
Example 7 100 99.48 A 79.39 100 C
Example 9 98.4 98.06 A 94.74 94.14 -
Example 10 99.92 100 --- 35.23 68.40 -
Example 11 100 100 A 22.87 39.67 --
Examplc 12 98.4 99.18 A 94.58 99.49 C
Example 13 99.65 99.8 A 99.32 99.32 -
Example 19 99.73 100 A 99.49 99.27 A
Example 20 99.64 99.77 A 99.65 100 A
Example 21 99.47 99.99 A 100 100 A
Example 22 | 100.00 100.00 A 98.34 100 -
Examplc 23 99.32 100 A 100 100 A
Example 24 99.56 100 A 100 99.77 B
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Example 25 99.89 100 A 98.78 100.00 B
Examplc 26 99.9 99.5 A 97.74 100.00 C
Example 27 97.83 99.83 A 81.78 99.60 C
Example 28 98.02 99.6 A 92.85 100.00 -
Example 29 98.07 99.63 A 100 100 A
Example 30 95.59 99.71 A 100 99.31 B
Example 31 99.15 99.20 --- 99.59 96.16 -
Example 32 99.20 99.40 - 99.81 100 -
Example 35 98.33 99.33 A --- - A
Example 36 100 99.87 A 100 100 A
Example 37 99.76 99.87 - 96.54 95.79 -
Example 38 99.81 99.91 A 98.96 99.19 A
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WE CLAIM:

1. A compound of the formula (I)

|
0 L)\N—U—V

RaNJj\A K
Z
A

N
|

RZ
M
or a pharmaceutically acceptable salt thereof,

wherein,
Y and Z are independently selected from sulfur or nitrogen; with the proviso that

Y and Z are not same simultaneously;

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

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

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

U is selected from substituted or unsubstituted aryl, substituted or unsubstituted
five membered heterocycles such as thiazole, isothiazole, oxazole, isoxazole, thiadiazole,
oxadiazole, pyrazole, imidazole, furan, thiophene, pyrroles, 1,2,3-triazoles or 1,2,4-
triazole; and substituted or unsubstituted six membered heterocycles such as pyrimidine,
pyridine or 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 Theterocyclylalkyl, -C(O)OR", -OR*,
-C(O)NR™R’, -C(O)R™ and -SO,NR*R’; or U and V may joined together to form an
optionally substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may

optionally include one or more heteroatoms selected from O, S and N;
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at cach occurrence R and R” arc independently scleeted from hydrogen, hydroxyl,
halogen, substitutcd 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 Y is nitrogen and Z is sulfur.

3. The compound according to claim 1, wherein Y is sulfur and Z is nitrogen.

4. The compound according to any of claims 1 to 3, wherein L is CH,.

S. The compound according to any of claims 1 to 4, wherein R' and R? are (Cy-
Cyalkyl.

6. The compound according to claim 5, wherein (C;-Cy)alkyl is methyl.

7. The compound according to any of claims 1 to 6, wherein R’ is hydrogen.

8. The compound according to any of claims 1 to 7, wherein U is heteroaryl.

9. The compound according to claim 8, wherein heteroaryl is selected from a group

consisting of thiazole, imidazole, isoxazole, pyrazole, thiadiazole or pyrimidine.

10.  The compound according to any of claims 1 to 9, wherein V is substituted or

unsubstituted aryl.
11.  The compound according to claim 10, wherein aryl is phenyl.

12.  The compound of claim 1 having the formula (Ta):

(Ia)
13. The compound according to claim 12, wherein R! and R*are (C1-Cyalkyl.
14.  The compound according to claim 13, wherein (Ci-Cy)alkyl is methyl.

15. The compound according to any of claims 12 to 14, wherein U is heteroaryl.
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The compound according to claim 15, wherein heteroaryl is selected from a group

consisting of thiazole, imidazole, isoxazole, pyrazole, thiadiazole or pyrimidine.

The compound according to any of claims 12 to 16, wherein V is substituted or

unsubstituted aryl.
The compound according to claim 17, wherein aryl is phenyl.

The compound of claim 1 having the formula (Ib):

c>l
o
R N—U=Y
N B H
O)\N 8
P
(Ib)

The compound according to claim 19, wherein R! and R? are (Ci-Ca)alkyl.
The compound according to claim 20, wherein (C;-Cy)alkyl is methyl,
The compound according to any of claims 19 to 21, whetein U is heteroaryl,

The compound according to claim 22, wherein heteroaryl is selected from a group

consisting of thiazole, imidazole, isoxazole, pyrazole, thiadiazole or pyrimidine.

The compound according to any of claims 19 to 23, wherein V is substituted or
unsubstituted aryl,

The compound according to claim 24, wherein ary! is phenyl,

A compound having the structure:

(Ie),
or a pharmaceutically-acceptable salt thereof.

wherein,
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R! and R, which may be the same or different, are sach independently hydrogen or (Ci-
Cy)alkyl; and

RY, R%, RS 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,

27.  The compound according to claim 26, wherein R' and R? are (C1-Cy)alkyl.
28,  The compound according to claim 27, wherein (C;-Cs)alkyl is methyl.

29.  The compound according to any of claims 26 to 28, wherein R* or R®is fluoro chloro or

bromo.

30.  The compound according to any of claims 26 to 28, wherein R* or R is selected fiom a
group consisting of methyl, ethyl, butyl, cyclohexyl, triftuoromethyl, difluoromethoxy or

trifluoromethoxy,

31.  The compound according to any of claims 26 to 30, wherein R’ or R”is selected from a
group consisting of methyl, trifluoromethyl, diflouromethoxy or trifluoromethoxy.

32.  The compound according to any of claims 26 to 30, wherein R or R’ is flouro or chloro.
33.  The compound according to any of claims 26 to 32, wherein R® is hydrogen.
34.  The compound according to any of claims 26 to 33, wherein R’ is hydrogen.

35, A compound having the structure:

RY R& R7
§TN RO
)*N
” R4 R5
(Id)

or a pharmaceutically-aceeptable salt thereof.
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whereln,

R! and R?, which may be the same or different, are each independently hydrogen or (Cy-
Cq)alkyly

R, R®, RS, R7, R® and R’, which may be same or different, are cach independently
selected from the group comprising of hydrogen, halogen, cyano, hydroxyl, nitro, amino,
substituted or unsubstituted alkyl, alkoxy, heloalkyl, haloalkoxy , cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl, heteroarylalkyl, heterocyolic
ring and heterocyclylalkyl.

36,  The compound according to claim 35, wherein R' and R? are (C-Ca)alkyl.
37,  The compound according to claim 36, wherein (C;-Cy)alkyl is methyl.

38.  The compound according to any of claims 35 to 37, wherein R* or R®{s fluoro chloro or

bromo.

39.  The compound according to any of claims 35 to 37, wherein R* or R%is selected from a
group consisting of tnethyl, ethyl, butyl, cyclohexyl, trifluoromethyl, difluoromethoxy or
trifluoromethoxy.

40,  The compound according to any of claims 35 to 39, wherein R’ or R’ is selected from a

group consisting of methyl, trifluoromethyl, diflouromethoxy or trifluoromethoxy.

41.  The corapound according to any of claims 35 to 39, wherein R® or R’ ig flouro or chloro,
42.  The compound according to any of claims 35 to 41, wherein R® is hydrogen.

43.  The compound according to any of claims 35 to 42, wherein R’ is hydrogen.

44,  The compound selected from;
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetralydro[ 1,2]thiazolo[ 3,4-d]pyrimidin-3-yl)-N- {4-
[3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide,
N-[4-(4-Chlorophenyl)-1,3-thiazol-2-y1}-2-(5,7-dimethyl-4,6-dioxo-4,5,6,7-
tetrahydro[ 1,2]thiazolo[3,4-d]pyrimidin-3-yl)acetatnide;
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[ 3,4-dJpyrimidin-3-y1)-N- {4-
[4-fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide;
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2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[3 A-d]pyrimidin-3-yl)-N-{4-
[3-fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl }acetamide;
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[3 A-dlpyrimidin-3-yl)-N-{4-
[2-fluoro-3-(frifluoromethyl)phenyl]-1,3-thiazol-2-yl }acetamide;
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetralydro[ 1,2]thiazolo[3 4-d]pyrimidin-3 ~y1)-N-{4-
[4-chloro-3 —(triﬂuorometh&l)phenyl]- 1,3-thiazol-2-yl}acetamide;
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[3 4-d] pyrimidin-3-yl)-N- {4-
[3-fluoro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide;
N-[4-(3,4-Dichlorophenyl)-1,3-thiazol-2-yl]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide;
N-{4~[2,4-Difluoro-3~(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(5,7-dimethyl-4,6-
dioxo-4,5,6,7-tetrahydro| 1,2]thiazolo[ 3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[3,5-Difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(S,7-dimethyl-4,6-
diox0-4,5,6,7-tetrahydro[ 1,2]thiazolo[3,4-d]pyrimidin-3-yl)acetamide; and
N-[1-(4-Bromophenyl)-1 H-pyrazol-3-yi]-2-(5,7-dimethyl-4,6-dioxo-4,5,6,7-
tetrahydro[1,2]thiazolo[3,4-d]pyrimidin-3-yl)acetamide;

or a pharmaceutically acceptable salt thereof.

45.  The compound selected from:
N-[4-(4-Chlorophenyl)-1,3-thiazol-2-y1]-2-(5,7-dimethyl-4,6-dioxo-4,5,6,7-
tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2 Jthiazolo[ 5,4-d]pyrimidin-3-yl)-N-{4-
[3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl} acetamide
2-(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[ 1,2]thiazolo[ 5,4-d]pyrimidin-3-yl)-N-{4-
[4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide
N-[4-(4-Bromophenyl)-1,3-thiazol-2-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahiydro[ 1,2]thiazolo[3,4-d]pyrimidin-3-yl)acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[ 5,4-d]pyrimidin-3-yl)-N-[4-
(4-tert butylphenyl)-1,3-thiazol-2-yl]acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-ietrahydro[ 1,2 ]thiazolo[ 5 ,4-d]pyrimidin-3-y1)-N-[4-
(4-ethyl butylphenyl)-1,3-thiazol-2-yl]acetamide
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2-(5,7 -Dimethyl—4,6-dioxo-4,5,6,7-t§trahydro[1 ,2]thiazolo[5,4-d]pyrimidin-3-y1)-N-[4-
(4-cyclohexylphenyl)-1,3-thiazol-2-yl]acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[ 5,4-dpyrimidin-3-y1)-N-{4-
[3-fluoro-4-(triftuoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[ 5,4-d]pyrimidin-3-y1)-N-{4-
[4-fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[5,4-dlpyrimidin-3-yl)-N- {4-
[2-fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl } acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[ 5,4-d]pyrimidin-3 -yl)-N-{4-
[3-fluoro-5-(trifluoromethyl)phenyl}-1,3-thiazol-2-yl} acetamide
2-(5.7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydrof 1,2]thiazolo[ 5,4-d]pyrimidin-3-y1)-N-{4-
[2-fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yi } acetamide
2-(8,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[ 1,2]thiazolo[5,4-d]pytimidin-3-yl)-N-{4-
[4-fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[§,4-d]pyrimidin-3-y1)-N-{4-
[3-fluoro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}acetamide
N-[4-(3,4-Dichlorophenyl)-1,3-thiazol-2-y1]-2~(5,7-dimethyl-4,6-dioxo-4.5,6,7-
tetrahydro[1,2]thiazolo[ 5,4-d]pyrimidin-3-yl)acetamide
N-[4-(3,4-Difluorophenyl)-1,3-thiazel-2-y1]-2+(5,7-dimethyl-4,6-dioxo-4,5,6,7-
tetrahydro[ 1,2]thiazolo[ 5,4-d]pyrimidin-3-yl)acetamide
N-[4-(2,4-Difluorophenyl)-1,3-thiazol-2-yl]-2~(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetraliydro[ 1,2]thiazelo[ 5,4-d]pyrimidin-3-y1)-N-{4~
[4-chloro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl} acetamide
2-(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[ 1,2Jthiazolo[ 5 4-d]pyrimidin-3-yl)-N-{4-
[3-chloro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-y1} acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[ 5,4-d]pyximidin-3-y1)-N- {4-
[4-chloro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl} acetamide
2-(5,7-Dimethyl-4,6-dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo[ S 4-d]pyrimidin-3-y1)-V-{4-
[3-chloto-5-(trifluoromethyl)phenyl]-1,3-thiazol-2~yl }acetamide
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2-(5,7-Dimethyl-4,6-diox0-4,5,6,7-tetrahydro[ 1,2]thiazolo[ 5 ,4-d]pyrimidin-3-y1)-N- {4-
[2-fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-y! }acetamide
N-[4-(3,5-Dichlorophenyl)-1,3-thiazol-2-yl]-2~(5,7-dimethyl-4,6-dioxo-4.5,6,7-
tetrahydro( 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide
N-{4-[4-(Diftuoromethoxy)-3-fluorophenyl]-1,3-thiazol-2-y1}-2-(5,7-dimethyl-4,6-dioxo-
4,5,6,7-tetrahydro[1,2]thiazolo[5.4-d]pyrimidin-3-yl)acetamide
N-{4-[3-Chloro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(5,7-dimethyl-4,6-dioxo-
4,5,6,7-tetrahydro[ 1,2]thiazolo[ 5,4-d]pyrimidin-3-yl)acetamide
N-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl }~2~(5,7-dimethyl-4,6-
dioxo-4,5,6,7-tetralydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide
N-{4-[3,5-difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(5,7-dimethyl-4,6-
diox0-4,5,6,7-tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide
N-{4-[2,3-Difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl } -2-(5,7-dirnsthyl-4,6-
dioxo-4,5,6,7-tetrahydro[ 1,2]thiazolo [5 J4-d]pyrimidin-3-yl)acetamide
N-{4-[4-(Diflucromethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-y1} -2-(5,7-dimethyl-4,6-
dioxo-4,5,6,7-tetrahydroisothiazolo[3,4-d]pyrimidin-3-yl)acetamide
N-[4~(2,4-Dichloto-S-fluorophenyl)-1,3-thiazol-2-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[1,2]thiazolo[ 5,4-d]pyrimidin-3-yl)acetamide
N-[5-(4-bromophenyl)-1,3,4-thiadiazol-2-yl]-2-(5,7-dimethyl-4,6-dioxo-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide
N-[3-(4-Chlorophenyl)-1 H-pyrazol-5-yl}-2~(5,7-dimethyl-4,6-dioxo-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d|pyrimidin-3-yl)acetamide
N-[1-(4-Bromophenyl)-1 H-pyrazol-3-yl]-2-(5,7-dimethyl-4,6-dioxo-4,5,6,7-
tetrabydro[1,2]thiazolo [5,4-d]pyrimidin—3‘y1)acetamidc;l and
N-[3-(4-Chlorophenyl)-1,2-0xazol-5-y1]-2-(5,7-dimethyl-4,6-diox0-4,5,6,7-
tetrahydro[ 1,2]thiazolo[5,4-d]pyrimidin-3-yl)acetamide;

or a pharmaceutically rcceptable salt thereof.

46.  The compound having the structures:
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47, A pharmaceutical composition comprising one or more compounds selected from the
compounds of any one of claims. 1 to 45, and one or more phammaceutically acceptable
excipients, carriers, diluents or mixture thereof,

48, 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 any of claims 1 to 45.

49.  The method according to claim 48, 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, neuropathies, diabetic
neuropathy, sciatica, HIV-related neuropathy, post-herpetic neuralgia, fibromyalgia, nerve
injury, ischaemia, neurodegeneration, stroke, post stroke pain, multiple sclerosis, respiratory
diseases, asthma, congh, COPD, inflammatory disorders, oesophagitis, gastrocosophagal reflux
disorder (GERD), itritable bowel syndrome, inflammatory bowel disease, pelvic
hypersensitivity, urinary incontinence, cystitis, bums, psoriasis, eczema, emesis, stomach
duodenal ulcer and prun'tqs.

50.  The method according to claim 49, wherein the symptoms of a disease or condition is
associated with chronic pain.

51.  The method according to claim 49, wherein the symptoms of a disease or condition is
associated with neuropathic pain.

52,  The method according to claim 49, wherein the symptoms of a disease or condition is
associated with theumatoid arthritic pain or osteoarthritic pain.
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