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

manufacturing process. 

of Summary 	the Invention 

The 	present 	application 	relates 	to 	salts 	of 	N- {442,4-difluoro-3- 

(trifluoromethyl)pheny1]- 1 ,3 -thiazol -2 -yl} -241 ,3 -dim ethy1-2,4-dio xo- 1 ,2,3,4-

tetrahydrothieno[2,3 -dpyrimidin-5-yl)acetamide represented by formula (II) 
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and process for preparation thereof. 

N- { 4-[2,4-difluoro-3 -(tri fluorom ethyl)phenyl] - 1 ,3 -thi az ol-2 -y1 } -2 - (1 ,3 -dimethyl- 

2,4-di o xo- 1,2,3 ,4-tetrahydrothieno [2,3 -d]pyrimidin-5-y1) acetamide, 	herein 	after 

designated as 'compound of foiinula (H) 

In en--embetiimentone  aspect,  the present invention relates tothere is provided a 

potassium salt of N- {4- [2,4-di fluoro-3 -(trifluoromethyl)phenyl] -1 ,3 -thi azol-2-yll -2-(1 ,3 - 

dim ethy1-2,4-di o xo - 1 

	

	 [2,3-d pyrimi din-5 -yl) acetamide represented ,2,3 ,4-tetrahydrothieno 

by the formula (II) 
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In another embeEliinentaspect, the present invention relates to Potassiunithere is 

provided a potassium salt of N- 1442,4-di fl uoro-3 - (trifluorom ethyl)phenyl] - 1 ,3 -thi azol-2- 

yl } -2-(1 ,3-dim ethy1-2 ,4-dioxo- 1,2,3 ,4-tetrahydrothieno [2 ,3 -d]pyrimidin-5-yl)acetamide 

represented by the formula (II) 
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in crystalline form. 
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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 

5 solvate form. 

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

conditions and/or disorders modulated by TRPAl; 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 

10 pharmaceutically acceptable excipients. 

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

conditions and/or disorders modulated by TRPAl; 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 (D10) having size in the range 

from about 0.5 gm to about 8 gm. 

In yet another embodiment, there is provided the crystalline potassium salt of 

5 compound of formula (II) has about 10% of the particles (D10) having size in the range 

from about 0.5 gm to about 5 gm. 

In another embodiment, there is provided the potassium salt of compound of 

formula (II) has about 90% of the particles (D90) having size in the range from about 4 

gm to about 300 gm. 

10 In yet another embodiment, there is provided the potassium salt of compound of 

formula (II) has about 90% of the particles (D90) having size in the range from about 5 

p.m to about 250 p.m. 

In yet another embodiment, there is provided the potassium salt of compound of 

formula (II) has about 90% of the particles (D90) having size in the range from about 5 

15 gm 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 (D90) having size in the range from about 5 

µ,m to about 150 p.m. 

In another embodiment, there is provided the crystalline potassium salt of 

20 compound of formula (II) has about 90% of the particles (D90) having size in the range 

from about 4 p.m to about 300 p.m. 

In yet another embodiment, there is provided the crystalline potassium salt of 

compound of formula (II) has about 90% of the particles (D90) having size in the range 

from about 5 p.m to about 250 p.m. 

25 In yet another embodiment, there is provided the crystalline potassium salt of 

compound of formula (II) has about 90% of the particles (D90) having size in the range 

from about 5 p.m to about 200 p.m. 

In yet another embodiment, there is provided the crystalline potassium salt of 

compound of formula (H) has about 90% of the particles (D90) having size in the range 

30 from about 5 p.m to about 150 p.m. 

In 	 the 	i+wention 	disclosure 
1 

another embodiment, 	present 	 also 	relates to 

substantially pure potassium salt of compound of formula (II). For the purposes of this 

I invefftiefidisclosure, substantially pure is greater than about 90% pure. 
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In 	 the 	invention 	disclosure 	to yet 	another 	embodiment, 	present 	 relates 

substantially pure potassium salt of compound of formula (II) having purity greater than 

about 95%. 

the 	invention—disclosure 	to 
I

In yet 	another embodiment, 	present 	 relates 

5 substantially pure potassium salt of compound of formula (11) having purity greater than 

about 98%. 

the 	invention 	disclosure 	to 
I

In yet 	another 	embodiment, 	present 	 relates 

substantially pure potassium salt of compound of formula (II) having purity greater than 

about 99%. 

10 	
I 

In yet another embodiment, the present invention disclosure also relates to 

substantially pure crystalline potassium salt of compound of formula (II). For the 

purposes of this itwentiondisclosure, substantially pure is greater than about 90% pure. 

In 	yet 	another 	embodiment, 	the 	present 	invention 	disclosure 	relates 	to 

substantially pure crystalline potassium salt of compound of formula (II) having purity 

15 	greater than about 95%. 

the 	invention 	disclosure 	to 
I

In 	yet 	another 	embodiment, 	present 	 relates 

substantially pure crystalline potassium salt of compound of formula (II) having purity 

greater than about 98%. 

In 	 invention 	disclosure 	to yet 	another 	embodiment, 	the present 	 relates 
1 

20 	substantially pure crystalline potassium salt of compound of formula (II) having purity 

greater than about 99%. 

In another embodiment, the present 	—disclosure relates to crystalline 

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

In yet another embodiment, the present invention disclosure relates to crystalline 

25 potassium salt of compound of formula (II). 

In yet another embodiment, the present invention-disclosure relates to process to 

prepare crystalline form of potassium salt of compound of formula (II). 

In another embodiment, the present invention disclosure relates to crystalline 

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

30 In yet another embodimentaspect, 	• 	- 	- 	: - 	- 	- 	:there is provided 

a process to prcparefor the preparation of crystalline form of potassium salt of socafkouffd 

of formul 	(II) which ifi N- f 4-J2.4-difluoro-3-(trifluoromethvl)phenv1]-1,3-thiazol-2-yll- 

2-(1,3-dimeth vi -2.4-di o xo- l .2.3.4-tetrahydrothi en o [2.3 -dipvrimi di n- 5- vl } acetam i de 
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designated as Form I, which process comprises the following steps: 

(a) taking N- ( 442 A-difluoro-3-(tri fluorometh yl)ph en y11-1,3 -thi azol -2-y1) -241.3- 

dim eth vl -2,4-di oxo-1,2,3,4-tetrab ydrothi en o [2.3 -d t)N Timid in-5-yl)acetamide 

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 

(c) isolating the desired potassium salt. 

In another embodiment the present invention-disclosure relates to crystalline form 

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

In yet—another embodiment aspect, the present invention relates tothere is 

for 	 form provided a process 	the preparation of crystalline 	of potassium salt of compound 

of formula 	(II) 	N ( 442.4-di fl uo ro-3 -( tri fl uoromethyl)phen y11-1.3-thiazol-2-vi ) -2-(1,3- 

dimethy1-2,4-dioxo -1,2,3,4-tetrah vdrothi en of 2,3-dipyri mictin-5-ynacetamide 	designated 

as Form II. which process comprises the following steps: 

(a) taking N- f4-12,4-difluoro-3-(trifl uorometh vl )phenv11-1 ,3-thi azol-2 -v1 If -2-(1,3- 

dim ethyl-2,4-di oxo-1.2,3,4-tetrah ydrothi eno12.3 -cilpyrimi di n-5-yll acetami de 

in a mixture of tertiary butanol and n-pentane; 

(b) adding potassium tertiary butoxide in tertiary butanol to the solution or 

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

potassium tertiary butoxide in tertiary butanol: and 

(c) isolating the desired potassium salt. 

In 	another 	aspect. 	there 	is 	provided 	crystalline 	N- f 4-[2.4-difluoro-3- 

(trifluoromethvflohen yl]-1..3-th i azol -2-v1) -2-( I .3-dim ethy1-2.4-dioxo-1.2,3.4- 

tetrahvdrothienor2.3-dlpyrimidin-5-yflacetamide designated as Form Y characterised by 

the X-ray Powder Diffraction (XRPD) pattern as provided in Fig. 14. 

In 	another 	aspect, 	there 	is 	provided 	crystalline 	N-1. 442.4-difluoro-3- 

(tritluoromethyl)pheny1]-1.,3-thiazol -2-y11-2-(1,3-dimethy1-2,4-dioxo-1.2,3,4- 

tetrahvdrothieno[2,34]pyrimidin-5-yllacetamide designated as Form Y characterised by 

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

the intensity of the absorption bands at wavelengths 1500 cm"' and 1480 cm"' is from 

1:1.7 to 1:2.4. 
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In 	another aspect. there is provided crystalline N- {4-[2.4-difluoro-3- 

(tri fluorom eth yl)phen y11-1.3 -thi azol -2-v1}-2-(1.3 -dim ethyl-2 ,4-di oxo-1.2,3,4- 

tetrahydrothieno[2,3-dlpyrimidin-5-yllacetamide designated as Form Z characterised by 

the X-ray Powder Diffraction (XRPD) pattern as provided in Fig. 16. 

In 	another 	aspect, 	there 	is 	provided 	crystalline 	..AT- { 442.4-difluoro-3- 

(trifluoromethvflphenv1]-1,3-thiazol-2-y1) -241-3-dim eth y1-2.4-di oxo-1.2,3,4- 

tetrahvdrothieno[2.3-dipyrimidin-5-yflacetamide designated as Form Z characterised by 

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

the intensity of the absorption bands at wavelengths 1500 cm-1  and 1480 cm-1  is from 

1:2.5 to 1:2.9. 

In another aspect. there is provided a process for the preparation of N- {442.4- 

difluoro-3-(tri fluoro m ethyl )ph en yll -1 ,3 -thi azol-2-y11-2-(1,3-dim ethyl -2.4-dioxo-1,2,3,4- 

tetrahydrothieno(2.3-dlpyrim idin-5-v1)acetamide 	or pharmaceutically 	accePtable 	salt 

thereof. which process comprises the steps of 

(a) 	treating dimethylbarhituri.c acid with a suitable chlorinatine anent to afford 6- 

chloro-1,3-dimethyluracil of formula (1): 

0 	 0 

	

H3C-N 	 N  
 Als  -.),„ 

	

.4.. 	--
H3C  

0 N 0 Step a 0 N Cl i 	 I 
CH3 	CH3  

(1) 

(11) 	treating 	6-chloro-1,3-dimethyluracil 	of 	formula 	(1) 	with 	sodium 

hydrosulphide hydrate to give 6-mercapto-1.3-dimethyluracil of the formula 

(2);  

0 	Step b 	0 
H3C - N  -c 	NaSH H3C'N 

0 	N-NC1 solvent 	0 	N 
	

SH 
I 	 1 
H3 	 CH3 

(C1) 	 (2) 

(c) 	treating 6-mercapto-1,3-dimethyluracil of the formula (2) with the compound 

of formula (3) wherein R is (CI-C4)allcvl, to Hive ester compound of formula 

(4): and 
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0 
o 	C1,,A,,COOR 	O 	COOR 0 

I 
H3C, N A...1 	(3) 

I .
H3C.

N 

ester of the 

ci•-•N sH  base, solvent 	0 	N 	S 
1 	 I 
CH3 	Step c 	CH3  

(2) 	 (4) 

f_cl) 	cyclising keto ester of the formula (4) to obtain thieno-pvrimidinvl 

formula (5) 

(by 

0 
0 	OR 

H3C-N  

0 -, N 
1 

H3C 
(5) 

In another aspect. there is provided N-T4-f2.4-difiuoro-3- 

(trifluoromethvl)phenvlj-1.3-thiazol-2-vl'-2-(1.3-dimethyl-2.4-diox.o-l.23,4- 

tetrahvdrothienof2.3-dlpyrimidin-5-yl)acetamide having less than about 0.1 % 

1-IPLC) of the compound of formula (ITT): 
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In another aspect. there is provided a compound of Formula (III) 
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(III) 

or a pharmaceutically acceptable salt thereof 
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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 

5 	pharmaceutically acceptable excipients. 

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

conditions and/or disorders modulated by TRPAl; 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 

10 pharmaceutically acceptable excipients. 

In 	 the 	inveatiefi-disclosure 	to 
1 

another embodiment, 	present 	 relates 	amorphous 

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

the 	iii-v-en-tiefrdisclosure 	to 
I

In yet another embodiment, 	present 	 relates 	amorphous 

potassium salt of compound of formula (II). 

15  I 
In 	 the 	invention disclosure 	 for yet another embodiment 	present 	 relates to process 

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 

20 	comprises amorphous form of potassium salt of compound of formula (II) along with 

pharmaceutically acceptable excipients. 

I
In another embodiment, the present invea-disclosure relates to crystalline 

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

the preparation thereof. 

25 In 	 the 	invention disclosure 	to yet another embodiment, 	present 	 relates 	crystalline 1 

sodium salt of compound of formula (II) which is designated as Form A. 

In 	 the 	invention disclosure 	 for yet another embodiment 	present 	 relates to process 
1 

the preparation of crystalline sodium salt of compound of formula (II) which is 

designated as Form A. 

30 	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 invention 	disclosure relates to amorphous 

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

In 	 the 	invention disclosure 	to another embodiment, 	present 	 relates 	amorphous 

sodium salt of compound of formula (II). 

5 	1 In 	 the 	invention disclosure 	to 	for yet another embodiment 	present 	 relates 	process 

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 TRPAI; comprising administering amorphous 

sodium salt of compound of formula (II), or a pharmaceutical composition that comprises 

10 amorphous sodium salt of compound of formula (II) along with pharmaceutically 

acceptable excipients. 

In another embodiment, the present in \ ration disclosure relates to lithium salt of 

compound of formula (II). 

In 	 the 	invention disclosure 	to 	for yet another embodiment 	present 	 relates 	process 

15 the preparation of lithium salt of compound of formula (II). 

In 	 the 	invention disclosure 	to another embodiment, 	present 	 relates 	crystalline 

lithium salt of compound of formula (II) which may be designated as Form alpha and 

process for the preparation thereof. 

In another embodiment, the present invention disclosure relates to crystalline 

20 

25 

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

In yet another embodiment the present ifiventien-diselosure relates to process for 

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 (1I) along with pharmaceutically acceptable excipients. 

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

conditions and/or disorders modulated by TRPA 1 ; comprising administering crystalline 

30 	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 m2/gm, preferably less than 25 m2/gm or more 

preferably less than 10 m2/gm. 

In yet another embodiment, there is provided crystalline compound of formula (II) 

5 having surface area of less than about 50 m2/gm. 

In yet another embodiment, there is provided crystalline compound of formula (II) 

having surface area of less than about 25 m2/gm. 

In yet another embodiment, there is provided crystalline compound of formula (II) 

having surface area of less than about 10 m2/gm. 

10 1 	The present invention 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-[2,4- 

15 di fluoro-3-(trifluoromethyl)phen y1]-1,3-thiazol-2-y11-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-

tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetamide designated as Form I. 

FIG.2 is Infra-Red (IR) spectra of crystalline potassium salt of N-{442,4-difluoro-3- 

(trifluoromethyl)pheny1]-1,3-thiazol-2-y1) -2-(1,3-dimethy1-2,4-dioxo-1,2,3 ,4- 

20 tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetamide designated as Form I. 

FIG.3 is powder X-ray diffraction pattern of crystalline potassium salt of N- {442,4-

di fl uoro-3-(trifluorom ethyl)pheny1]-1,3-thi azol-2-y1) -2-(1,3-dimethy1-2,4-dioxo-1,2,3,4-

tetrahydrothieno[2,3-d]pyrimidin-5-ypacetamide designated as Form II. 

25 

FIG.4 is Infra-Red (IR) spectra of crystalline potassium salt of N-{442,4-difluoro-3- 

(trifluoromethyl)phenyl]-1,3-thiazol-2-yll -2-(1,3-dimethy1-2,4-dioxo-1,2,3,4-

tetrahydrothieno[2,3-d]pyrimidin-5-yl)acetarnide designated as Form II. 

30 FIG.5 is powder X-ray diffraction pattern of amorphous potassium salt of Ar-{442,4-

difluoro-3-(trifluoromethyl)pheny1]-1,3-thi azol-2-yll -2-(1,3-dim eth y1-2,4-di ox 0-1 ,2,3,4-

tetrahydrothi en o [2,3-d]pyrimidin-5-yl)acetami de. 
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