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Further, development of a commercial drug candidate involves many steps, such
as development of a cost effective synthetic method which is efficient in large scale

manufacturing process.

Summarv-etthe-lnvention

The present application relates to salts of  N-{4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetamide represented by formula (II)
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and process for preparation thereof.
N-{4-[2,4-difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-
2,4-dioxo-1,2,3 4-tetrahydrothieno[2,3-d|pyrimidin-5-yl)acetamide, herein after

designated as ‘compound of formula (II)

In an-embodimentone aspect, Srenent-1 HOT s-tothere is provided a

potassium salt of N-{4-[2,4-difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetamide_represented
by the formula (IT)
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In another embeodimentaspect, the : i iwathere is

provided a potassium salt of N-{4-[2,4-difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-

yl}-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydrothieno[ 2,3-d]pyrimidin-5-yl)acetamide

represented by the formula (ID

H3C'N A F CF3
PN l
O”"N""S
CHg
1)
in crystalline form.
3
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In yet another embodiment, potassium salt of a compound of formula (II) is
provided in an amorphous form.

In yet another embodiment, the solid state forms of potassium salt of a compound
of formula (II) exist in an anhydrous and/or solvent-free form or as a hydrate and/or a
solvate form.

In another embodiment, there is provided a method for treating diseases,
conditions and/or disorders modulated by TRPA1; comprising administering a solid state
form of potassium salt of compound of formula (II), or a pharmaceutical composition that
comprises the solid state form of potassium salt of compound of formula (II) along with
pharmaceutically acceptable excipients.

In yet another embodiment, there is provided a method for treating diseases,

conditions and/or disorders modulated by TRPA1; comprising administering crystalline
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In yet another embodiment, there is provided the crystalline potassium salt of
compound of formula (II) has about 10% of the particles (D)) having size in the range
from about 0.5 um to about 8 um.

In yet another embodiment, there is provided the crystalline potassium salt of
compound of formula (II) has about 10% of the particies (D19) having size in the range
from about 0.5 um to about 5 ym.

In another embodiment, there is provided the potassium salt of compound of
formula (II) has about 90% of the particles (Dgg) having size in the range from about 4
pm to about 300 pm.

In yet another embodiment, there is provided the potassium salt of compound of
formula (II) has about 90% of the particles (Dgy) having size in the range from about 5
pm to about 250 pm.

In yet another embodiment, there is provided the potassium salt of compound of
formula (IT) has about 90% of the particles (Dgg) having size in the range from about 5
um to about 200 pm.

In yet another embodiment, there is provided the potassium salt of compound of
formula (II) has about 90% of the particles (Dgg) having size in the range from about 5
um to about 150 um.

In another embodiment, there is provided the crystalline potassium salt of
compound of formula (II) has about 90% of the particles (Dgy) having size in the range
from about 4 um to about 300 pm.

In yet another embodiment, there is provided the crystalline potassium salt of
compound of formula (II) has about 90% of the particles (Dop) having size in the range
from about 5 pm to about 250 pm.

In yet another embodiment, there is provided the crystalline potassium salt of
compound of formula (II) has about 90% of the particles (Dgo) having size in the range
from about 5 pm to about 200 pm.

In yet another embodiment, there is provided the crystalline potassium salt of
compound of formula (II) has about 90% of the particles (Dgg) having size in the range
from about 5 pm to about 150 pm.
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In yet another embodiment, the present imventien—disclosure relates to
substantially pure potassium salt of compound of formula (II) having purity greater than
about 95%.

In yet another embodiment, the present imvention—disclosure relates to
substantially pure potassium salt of compound of formula (1I) having purity greater than
about 98%.

In yet another embodiment, the present #ventien—disclosure relates to
substantially pure potassium salt of compound of formula (II) having purity greater than
about 99%.

In yet another embodiment, the present invesntien—disclosure also relates to
substantially pure crystalline potassium salt of compound of formula (II). For the
purposes of this isventiendisclosure, substantially pure is greater than about 90% pure.

In yet another embodiment, the present inventien—disclosure relates to
substantially pure crystalline potassium salt of compound of formula (II) having purity
greater than about 95%.

In yet another embodiment, the present investien—disclosure relates to
substantially pure crystalline potassium salt of compound of formula (II) having purity
greater than about 98%.

In yet another embodiment, the present imventien—disclosure relates to
substantially pure crystalline potassium salt of compound of formula (II) having purity
greater than about 99%.

In another embodiment, the present imvention—disclosure relates to crystalline
potassium salt of compound of formula (II) and process for the preparation thereof.

In yet another embodiment, the present imvertion-disclosure relates to crystalline
potassium salt of compound of formula (II).

In yet another embodiment, the present #vention-disclosure relates to process to
prepare crystalline form of potassium salt of compound of formula (II).

In another embodiment, the present #ventien—disclosure relates to crystalline

form of potassium salt of compound of formula (II) which is designated as Form 1.

In yet-another embedimentaspect, the-presentinventionrelatestothere is provided

a process te-mreparefor the preparation of crystalline form of potassium salt of esmpe
4 Yy

£ formula-{1D—which-s N-{4-[2.4-difluoro-3-(trifluoromethvliphenvl]-1,3-thiazol-2-vl {-

; -~y

2413 dimethvl-2.4-dioxo-1.2.3.4-tetrahvdrothieno! 2 3~ pvrimidin-5-vhacetamide
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designated as Form I, which process comprises the following steps:

(a) taking N-{4-[2 4-difluoro-3-{trifluoromethvDnhenyll-1.3-thiazol-2-vI}-2-(1 3~

dimethvl-2 . 4-dioxo-1.2.3 . 4-tetrahvdrothieno! 2.3-dlovrimidin-S-vlacetamide

in a mixture of ethanol and n-pentane;

(b adding ethanolic solution of potassium tertiary butoxide or potassium ethoxide

to the solution or suspension of step (a) or adding the solution or suspension

of step (a) to ethanolic solution of potassium tertiary butoxide or potassium

ethoxide: and

{¢) isolating the desired potassium salt.

In another embodiment the present isvestion-disclosure relates to crystalline form
of potassium salt of compound of formula (II) which is designated as Form II.

In yet-another embediment—aspect. the-—present—inventi ates—tothere is

provided a process for the preparation of crystalline form-efpotassium salt of eempound

omawta—OD  N-{4-12 4-difluoro-3-(trifluoromethvliphenvil-1.3-thiazol-2-vI}-2-(1 3~

dimethvl-2.4-dioxo-1.2,3 4-tetrahvdrothienol 2. 3-dlpyrimidin-5-vljacetamide designated

as Form II. which process cmmmw% the following steps:

(a) taking N-{4-[2.4-difluoro-3-(trifluoromethvDvhenvll-1.3-thiazol-2-v11-2-(1.3-

dimethvi-2.4-dioxo-1.2.3 4-tetrahvdrothieno! 2.3-dlpvrimidin-5-vlacetamide

in a mixture of tertiary butanol and n-pentane:

b} adding potassium fertiary butoxide in tertiarv butanol to the solution or

suspension of step (a) or adding the solution or suspension of step (a) to

potassiumm tertiary butoxide in tertiarv butanol: and

(¢c) isolating the desired potassium salt.

In  another aspect, there is  provided  ervstalline  AN-{4-1Z.4-difluoro-3-

trifluoromethvliphenvil-1.3-thiazol-2-v11-2-{1 3-dimethvl-2 4-dioxo-1.2.3.4-
tetrahvdrothieno!2.3-d1pvrimidin-5-vDacetamide designated as Form Y characterised by

the X-rav Powder Diffraction (XRPD) pattern as provided in Fie, 14,

In  another aspect. there is  provide crystalline  N-14-12 d.difluoro-3-

- A

‘trifluoromethyliphenvyll-1 3-thiazol-2-v1}-2-(1 3-dimethvl-2 4-dioxo-1.2.3.4-

tetrahvdrothieno! 2 3-dovrimidin-5-vljacetamide desienated as Form Y characterised by

the Fourier Transform Infrared Spectroscopy (FT-1R) pattern wherein the ratio between

the intensitv of the ahsorption bands at wavelenoths 1500 em’ "and 1480 cm™ is from

117t 124,
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In  another aspect, there 1s  provided  crvstalline N-{4-12 4d-difluoro-3-

(trifluoromethvliphenvyl -1 3-thiazol-2-v1}-2-( 1. 3-dimethvl-2 4-dioxo-1.2.3 .4-

.

tetrahvdrothieno! 2.3-dlpvrimidin-5-vlacetamide designated as Form 7 characterised by

the X-rav Powder Ditfraction (XRPD) pattern as provided in Fio, 16,

In  another aspect. there is  provided  crvstalline  N-14-]2 4-difluoro-3-

(trifluoromethvDinhenvll-1.3-thiazol-2-v1}-2-(1 3-dimethvl-2 4-dioxo-1.2.3 4-

tetrahvdrothieno! 2.3-dlpyrimidin-5-vDacetamide designated as Form Z characterised by

the Fourier Transform Infrared (FT-IR) Spectroscopy pattern wherein the ratio between

the intensitv of the absorption bands at wavelengths 1500 em™’ and 1480 c¢cm™ is from

1:2.51t0 1:2.9,

In another aspect. there is provided a process for the preparation of N-14-[2.4-

difluoro-3-(irifluoromethvimhenvil-1.3-thiazol-2-v1 1 -2-(1.3-dimethvl-2 4-dioxo-1.2.3 4~

tetrahvdrothieno! 2.3-dlpyrimidin-5-vl)acetamide or pharmaceutically _acceptable salt

thereof, which process comprises the steps of

{a)  treatine dimethvibarbituric acid with a suitable chlorinating agent to atford 6-

chiloro-1.3-dimethviuracil of formula (1)

H;Ce i H3<:~Ni\L
0P N0 Stem

O Step a O

CH, CH3
)

(b}  treating  6-chloro-13-dimethviuracil  of formula (1) with  sodium

hvdrosulphide hvdrate 1o give 6-mercapto-1.3-dimethvluracil of the formula

0 Step b O
HiC-y ) NasH HiCo g |
O%\N ] solvent /”1 SH
l
CH, CH3
(1) @)

(¢)  treating 6-mercapto-1.3-dimethviuracil of the formula (2) with the compound

of formula (3) wherein R is (C,-Cqlalkvl, to give ester compound of formula

(4}, and
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O
Cl1 COOR O COOR
HC. I \i& HyC. J_ 0O
O//J\N SH base, solvent O N S
|
CH,4 Step ¢ CH,
2) “)

d)  cvclising keto ester of the formula (43 to obtain thieno-pyvrimidiny] ester of the

formula (5)

0
O OR
HC A
oé‘llxl S
H;C
5

In another aspect, there 1s provided N-{4-[2.4-difluoro-3-

(trifluoromethvlphenvl]-1.3-thiazol-2-v1}-2-(1.3-dimethvl-2.4-diox0-1.2.3 .4~

-5 Fl

tetrahvdrothieno/2.3-dlovrimidin-S-vDacetamide having less than about 0.1 % (bv

HPLC) of the compound of formula (1)

(III)

in another asnect. there is provided a compound of Formula (11D

0 SN .
@] NJQN
HaC.y \ H F  CF,CF3
A M
O7N"TS
CHs
(1)

or a pharmaceuticallv acceptable salt thereof.

I
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In another embodiment, there is provided a method for treating diseases,
conditions and/or disorders modulated by TRPA1; comprising administering Form I of
potassium salt of compound of formula (II), or a pharmaceutical composition that
comprises Form I of potassium salt of compound of formula (II) along with
pharmaceutically acceptable excipients.

In another embodiment, there is provided a method for treating diseases,
conditions and/or disorders modulated by TRPA1; comprising administering Form II of
potassium salt of compound of formula (II), or a pharmaceutical composition that
comprises Form II of potassium salt of compound of formula (II) along with
pharmaceutically acceptable excipients.
potassium salt of compound of formula (II) and process for the preparation thereof.

In yet another embodiment, the present i#=venti

disclosure relates to amorphous
potassium salt of compound of formula (1I).
the preparation of amorphous potassium salt of compound of formula (II).

In another embodiment, there is provided a method for treating diseases,
conditions and/or disorders modulated by TRPA1; comprising administering amorphous
form of potassium salt of compound of formula (II), or a pharmaceutical composition that
comprises amorphous form of potassium salt of compound of formula (II) along with
pharmaceutically acceptable excipients.

In another embodiment, the present imventien—disciosure relates to crystalline

sodium salt of compound of formula (II) which is designated as Form A and process for
the preparation thereof.

In yet another embodiment, the present invention-disclosure relates to crystalline
sodium salt of compound of formula (II) which is designated as Form A.
the preparation of crystalline sodium salt of compound of formula (II) which is
designated as Form A.

In another embodiment, there is provided a method for treating diseases,
conditions and/or disorders modulated by TRPA1; comprising administering crystalline
Form A of sodium salt of compound of formula (II), or a pharmaceutical composition
that comprises crystalline Form A of sodium salt of compound of formula (II) along with

pharmaceutically acceptable excipients.
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In another embodiment, the present #wention—disclosure relates to amorphous

sodium salt of compound of formula (II) and process for the preparation thereof.

the preparation of amorphous sodium salt of compound of formula (II).

In another embodiment, there is provided a method for treating diseases,
conditions and/or disorders modulated by TRPA1; comprising administering amorphous
sodium salt of compound of formula (II), or a pharmaceutical composition that comprises
amorphous sodium salt of compound of formula (II) along with pharmaceutically
acceptable excipients.

In another embodiment, the present #wention-disclosure relates to lithium salt of
compound of formula (II).

In yet another embodiment the present iventien-disclosure relates to process for
the preparation of lithium salt of compound of formula (II).

In another embodiment, the present invention—disclosure relates to crystalline
lithium salt of compound of formula (II) which may be designated as Form alpha and

process for the preparation thereof.

the preparation of crystalline lithium salt of compound of formula (II) which may be
designated as Form alpha.

In another embodiment, there is provided a method for treating diseases,
conditions and/or disorders modulated by TRPA1; comprising administering lithium salt
of compound of formula (II), or a pharmaceutical composition that comprises lithium salt
of compound of formula (II) along with pharmaceutically acceptable excipients.

In another embodiment, there is provided a method for treating diseases,
conditions and/or disorders modulated by TRPA1; comprising administering crystalline
lithium salt of compound of formula (II), or a pharmaceutical composition that comprises
crystalline lithium salt of compound of formula (II) along with pharmaceutically

acceptable excipients.
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In yet another embodiment, there is provided crystalline compound of formula (II)
having surface area of less than about 50 m*/gm, preferably less than 25 m*/gm or more
preferably less than 10 m?/gm.

In yet another embodiment, there is provided crystalline compound of formula (II)
having surface area of less than about 50 m*/gm.

In yet another embodiment, there is provided crystalline compound of formula (II)
having surface area of less than about 25 m*/gm.

In yet another embodiment, there is provided crystalline compound of formula (II)
having surface area of less than about 10 m*/gm.

The present #ventien-disclosure also relates to the process for the preparation of

thienopyrimidinedione compound of formula (II).

Brief description of the figures

FIG.1 is powder X-ray diffraction pattern of crystalline potassium salt of N-{4-[24-
difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl ;-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetamide designated as Form 1.

FIG.2 is Infra-Red (IR) spectra of crystalline potassium salt of N-{4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetamide designated as Form 1.

FIG.3 is powder X-ray diffraction pattern of crystalline potassium salt of N-{4-[2,4-
difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetamide designated as Form Il

FIG.4 is Infra-Red (IR) spectra of crystalline potassium salt of N-{4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetamide designated as Form II.

FIG.5 is powder X-ray diffraction pattern of amorphous potassium salt of N-{4-[2,4-

difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-dioxo0-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetamide.
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