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NOVEL SALTS OF SITAGLIPTIN

Field of the Invention

The present invention provides novel salts of sitagliptin, its polymorphic form,

processes for their preparation and pharmaceutical compositions thereof.

Background of the Invention

Sitagliptin dihydrogen phosphate monohydrate of Formula A, an orally-active

inhibitor of the dipeptidyl peptidase-4 (DPP-4) enzyme, chemically designated as 7-[(3R)-

3-amino- l -oxo-4-(2,4,5-trifluorophenyl)butyl]-5,6,7,8-tetrahydro-3-(trifluoromethyl)-

l,2,4-triazolo[4,3-a]pyrazine phosphate ( 1:1) monohydrate is indicated as an adjunct to

diet and exercise to improve glycemic control in adults with type 2 diabetes mellitus.

Formula A

U.S. Patent No. 6,699,87 1 (hereinafter "the ' 87 1patent"), in particular Example 7,

provides a process for the preparation of sitagliptin base and its hydrochloride salt. A list

of pharmaceutically acceptable salts is generally included in the '87 1patent.

U.S. Patent No. 7,326,708 provides a process for the preparation of sitagliptin

dihydrogen phosphate monohydrate.

PCT Publication WO 2005/072530 provides a process for the preparation of

crystalline salts of sitagliptin with hydrochloric acid, benzene sulfonic acid, /^-toluene

sulfonic acid, D- and L-tartaric acid and (l S)-(+)- and (lR)-(-)- 10-camphorsulfonic acid.

PCT Publication WO 2005/030 127 (hereinafter "PCT Ί 27") provides a process

for the preparation of sitagliptin dihydrogen phosphate anhydrate Form IV which involves

heating sitagliptin dihydrogen phosphate monohydrate at 120°C for about 2 hours or by

heating the sitagliptin dihydrogen phosphate monohydrate above 58°C for about 8 hours.
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PCT 27 also provides a process for the preparation of sitagliptin dihydrogen

phosphate anhydrate Form I by heating sitagliptin dihydrogen phosphate anhydrate Form

IV at a temperature above 140°C for about 1 hour. According to this publication, Form IV

is metastable and converts to the crystalline monohydrate slowly under ambient conditions

and rapidly under high relative humidity (98%) at room temperature.

PCT Publication WO 2005/020920 provides a process for the preparation of

crystalline anhydrate Form I, crystalline desolvated anhydrate Form II, crystalline

anhydrate Form III, crystalline ethanol solvate of sitagliptin dihydrogen phosphate. It also

provides a process for the preparation of mixture of sitagliptin dihydrogen phosphate

anhydrate Form I and anhydrate Form III.

PCT Publication WO 2006/033848 provides a process for the preparation of

crystalline sitagliptin dihydrogen phosphate monohydrate and amorphous sitagliptin

dihydrogen phosphate.

PCT Publication WO 2007/035198 provides a process for the preparation of

dodecylsulfate salt of sitagliptin.

PCT Publication WO 2008/000418 provides a process for the preparation of

anhydrous sitagliptin hydrochloride in amorphous form.

PCT Publication WO 2009/120746 provides processes for the preparation of

crystalline form of sitagliptin phosphate, characterized by a powder XRD pattern with

peaks at about 4.7, 13.5, 17.7, 18.3, and 23.7 ±0.2° 2Θand sitagliptin phosphate Form II.

U.S. Publication 2009/247532 provides processes for the preparation of polymorph

Form V of crystalline sitagliptin phosphate and polymorph Form I of sitagliptin phosphate.

PCT Publication WO 2009/084024 provides a process for the preparation of R-

sitagliptin dibenzyl-L-tartrate.

PCT Publication WO 2009/085990 provides a process for the preparation of

crystalline anhydrate Form A of the dihydrogen phosphate salt of sitagliptin, crystalline

sitagliptin sulfate, crystalline sitagliptin hydrobromide, crystalline sitagliptin methane

sulfonate, crystalline sitagliptin acetate, crystalline sitagliptin benzoate, crystalline

sitagliptin oxalate, crystalline sitagliptin succinate, crystalline sitagliptin mandelate,

crystalline sitagliptin fumarate and crystalline sitagliptin lactate.
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PCT Publication WO 2010/032264 provides a process for the preparation of

crystalline Form 3 of sitagliptin, crystalline form of dibenzoyl-L-tartaric acid salt of

sitagliptin, amorphous form of sitagliptin and anhydrous and hydrated crystalline form of

phosphate salt of sitagliptin.

PCT Publication 2010/000469 provides a process for the preparation of sitagliptin

hydrochloride Form I, sitagliptin hydrochloride Form II, sitagliptin fumarate Form I,

sitagliptin fumarate Form II, sitagliptin malate, sitagliptin sulfate Form I, sitagliptin sulfate

Form II, sitagliptin phosphate, sitagliptin succinate Form I and Form II, sitagliptin

succinate Form III, sitagliptin lactate, sitagliptin glycolate, sitagliptin maleate Form I,

sitagliptin maleate Form II, sitagliptin citrate, amorphous sitagliptin citrate, sitagliptin

mesylate Form I and sitagliptin mesylate Form II.

PCT Publication WO 2010/012781 provides a process for the preparation of

sitagliptin galactarate, sitagliptin hemi-L-malate, sitagliptin D-gluconate, sitagliptin

succinate, sitagliptin hydrobromide, sitagliptin thiocyanate, sitagliptin oxalate, sitagliptin

aspartate, sitagliptin ethanedisulfonate, sitagliptin pyroglutamate, sitagliptin glutarate,

sitagliptin acetate, sitagliptin hydrochloride amorphous form, sitagliptin citrate amorphous

form, sitagliptin hemicitrate amorphous form, sitagliptin glycolate amorphous form and

sitagliptin malate amorphous form.

PCT Publication WO 2010/1 17738 provides a process for the preparation of

crystalline Form S1 of sitagliptin sulfate, crystalline Form S2 of sitagliptin sulfate,

crystalline Form S3 of sitagliptin sulfate, crystalline Form S4 of sitagliptin sulfate,

crystalline Form S5 of sitagliptin sulfate, crystalline Form S6 of sitagliptin sulfate,

crystalline Form S7 of sitagliptin sulfate, crystalline Form S8 of sitagliptin sulfate,

crystalline Form D 1 of sitagliptin (+)-dibenzoyl- tartrate, crystalline Form D2 of sitagliptin

(+)-dibenzoyl-tartrate, crystalline Form F 1 of sitagliptin fumarate, crystalline Form F2 of

sitagliptin fumarate, crystalline Form Ml of sitagliptin (D)-(+)-malate, crystalline Form

M2 of sitagliptin (D)-(+)-malate, crystalline Form I I of sitagliptin L-malate, crystalline

Form 0 1 of sitagliptin oxalate, crystalline Form 0 2 of sitagliptin oxalate, crystalline Form

Ql of sitagliptin quinate, crystalline Form U l of sitagliptin succinate, crystalline Form E l

of sitagliptin acetate, crystalline Form A l of sitagliptin maleate, crystalline Form N l of

sitagliptin (S)-mandelate, crystalline Form N2 of sitagliptin (S)-mandelate, crystalline

Form N3 of sitagliptin (S)-mandelate, crystalline Form N4 of sitagliptin (S)-mandelate,
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amorphous sitagliptin mandelate, crystalline Form N5 of sitagliptin (R)-mandelate,

crystalline FormN6 of sitagliptin (R)-mandelate, crystalline Form LI of sitagliptin lactate,

crystalline Form L2 of sitagliptin lactate, crystalline Form L3 of sitagliptin lactate,

crystalline Form L4 of sitagliptin lactate and amorphous sitagliptin orotate.

PCT Publication WO 2010/092090 provides a process for the preparation of

crystalline sitagliptin D-glucuronate, crystalline sitagliptin glutarate, crystalline sitagliptin

hydrogen sulfate, crystalline sitagliptin L-lactate, crystalline sitagliptin oxalate, sitagliptin

caprate, sitagliptin L-mandelate, crystals of sitagliptin ethanesulfonate.

PCT Publication WO 2010/122578 provides a process for the preparation of

sitagliptin hydrogen phosphate monohydrate and sitagliptin mandalate.

PCT Publication WO 201 1/025932 provides a process for the preparation of

sitagliptin phosphate and sitagliptin hydrochloride.

PCT Publication WO 201 1/060213 provides a process for the preparation of

sitagliptin phosphate, sitagliptin formate and sitagliptin acetate.

PCT Publication WO 201 1/018494 provides a process for the preparation of

sitagliptin fumarate.

Journal of Medicinal Chemistry, 48(1), p. 141-151 (2005) provides a process for

the preparation of sitagliptin hydrochloride and sitagliptin fumarate.

Several processes are known in the literature for making sitagliptin or a salt

thereof, for example, PCT Publications WO 201 1/049344, WO 2010/131025, WO

2010/078440, WO 2004/083212, WO 2006/065826, WO 2010/097420, WO 2004/080958,

WO 2004/087650 and WO 2004/085661.

In the pharmaceutical industry, there is a constant need to identify the critical

physicochemical parameters such as novel salts, novel polymorphic forms that affect the

drug's performance, stability, etc., which may play a key role in determining a drug's

market acceptance and success.

Since sitagliptin is an important therapeutic agent, developing other, hitherto

unknown salts is of value to pharmaceutical science, especially in terms of having

improved solubility, stability, excellent storage and handling stabilities, bioavailability,

etc.
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