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AN IMPROVED PROCESS FOR THE PREPARATION OF TENELIGLIPTIN
HYDROBROMIDE HYDRATE

FIELD OF THE INVENTION
The present invention provides an improved process for the preparation of
Teneligliptin HBr more particularly relates to process for the preparation of Tenehighiptin 2.5

HBr hydrate salt.

BACKGROUND OF THE INVENTION

Tenelighptin hydrobromuide hydrate known chemically as {(28,458)-4-[4-(3- methvl-1-
phenyl-1H-pyrazol-3-yhipiperazin-1-yljpymolidin-2-v1} (1, 3-thiazolidin3-yl}  methanone
hemipenta hydrobromide hydrate which belongs to dipeptidyl peptidase-4 {DPP-4) mnhibitors.
It is indicated for the treatment of type 2 diabetes. Tenchia® is gvailable as tablet for oral use,
containing 20 mg of fice Tenchgliptin, and the recommended dose 18 20 mg (40 mg if

msufficient} once daily for adults.

U.S. Patent No. 7074794 B2 (the US 794} discloses Tenclighptin as L-proline
derivative and its pharmaceutically acceptable salts which exhibits a Dipeptidyl 5 peptidase
IV (DPP-1V) inhibitory activity, which is useful for the treatment or prophylaxis of diabetes,
obesity, BIV infection, cancer metastasis, dermopathy, prostatic hyperplasia, periodontitis,
autoimmune diseases and the like. The example-222 of the US ‘794 discloses the process for

the preparation of tenehigliptin as trihydrochlornide salt.

U5, Patent No. 8,003,790 B2 (the US *790) discloses salts of proline dernivative,
solvate thercot and production method thercof In particular, the US 790 discloses 2.0
hydrochlonide or 2.5 hydrochloride; 2.0 hydrobromide or 2.5 hydrobromide, and hvdrates

thereof Tenchgliptin.

U.S. Patent Nos. 7,807,676 B2 and 7807671 B2 discloses a process for the
preparation of 1-(3-methyl-1-phenvi-1H-pyrazol-5-yDpiperazine and (25 4R})-tert-butyl 4-

hvdroxy-2-(thiazolidine-3-carbonvipyrrohidine- 1 -carboxviate.
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WO 2015/132679A1, WO2015173779A1, WO2016079699A1; IN 2688/MUM/2014;
WOZ2015132679A1; WO2014041560A2 discloses various process for the preparation of

Tenehghptin hyvdrobromide salt.

All the prior art reported examples for the preparation involves the use of agueous
48% HBr for the preparation of Teneligliptin Hydrobromide salt. The use of agucous 48%
HBr has its own hmitation with respect to concentration, getting desired purity in terms of
chemical as well as well as polvmorphic purity. Further all the reported processes the de-
protection reaction is carried out at a temperature of about 75 to 90 °C. Preferably, at a

temperature of about 80-85°C.

Tenelighiptin has received much demand in the market, therefore, process chemists
have focused considerable interest on designing of new or improved routes o produce this
drug molecule on bulk scale which would be industrially feasible and facilitate simple and

cost effective manufacture of Teneligliptin and salts thereof having better purity and yield.

OBJECTIVES OF THE INVENTION
An objective of the present invention 18 to provide an improved scalable process for

the preparation of Tenelighiptin Hydrobromide hydrate with good purity and overall vield.

SUMMARY OF THE INVENTION
Accordingly, a first aspect of the present invention is directed to an improved process
for Teneligliptin 2.5 Hydrobromide hydrate, comprising the steps of
a} reacting 1-(3-methyl-1-phenvi-1H-pyrazol-5-v1} piperazine of Formula (i) or its salt,
with tert-butyl (283-4-oxo-2-(1, 3-thiazolidin-3-ylcarbonyl) pyrrolidine-1-carboxylate
of Formula (111} or its salt in the presence of an reducing agent and in the presence or
absence of solvent to vield compound of Foomula (Vi)
b} de-protecting the compound of Formula {(VIE) in in sife manner with Hydrobromic
acid m acetic acid at a temperature of about 30 - 68°C to provide Teneligliptin 2.5
Hydrobromide hydrate of Formula (I): and

¢y Optionally purifying the compound of Formula () with an suitable solvent system.
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The above said process 1s shown as below:

Yvscssssessssiesssistsssiness

Another aspect of the invention is to provide a process for the preparation of
5 Tenehghptin 2.5 Hydrobromide hydrate which comprises reacting Tenehighptin or its
protected denvative like compound of Formula (VI with Hydrobromic acid in acetic acid

presence of anhvdrous solvent.

Yet another aspect of the imvention is to provide a process for the preparation of
16 Teneligliptin, the said process comprises step of
1. reacting compound of Formula (M) or us activated derivative with bis(2-
chloroethyhamine hydrochloride (1V) under suitable reaction condition to provide
compound of Formula (V);
i reacting the compound of Formula (V) with compound of Formula (V1) under suitable
15 reaction condition followed by removing any protecting group using hvdrobromic
acid m acetic acid at a temperature of about 30 - 68°C to provide Teneligliptin 2.5
Hydrobromide hydrate; and

1. optionally purifying the compound of Formula (1) with an suitable solvent system.
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The above said process 1s shown as below:
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DETAILED DESCRIPTION OF THE INVENTION
In an embodiment of the present invention the solvent used n step (a} is selected from

tohuene, xvlene, dichloroethane, sulfolane, acetonitrile, acetic acid and the like.

In another embodiment of the present invention the reducing agent used m step (a) is

selected from sodium borohydride, sodiom tnacetoxyborohydride, LAH, sodinum
cvancborohydnde dimethylamine borase, and the like, preferably include sodium
triacetoxyborohydride.

In still another ombodiment of the present invention the instead of tert-

butoxycarbonyl in compound of Formula (V1) as a protecting group in tert-butyl (258)-4-ox0-

2-(1, 3-thiazolidin-3-ylcarbonyl} pyrrolidine-1-carboxviate other protecting group such as
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acetyl, propionyl, methoxvacetyl, methoxypropionyl, benzovl, thienviacetyl, thiazolvlacetyl,
tetrazolylacetvl, thiazolyiglvoxviovl, benzyl, p-nitrobenzyl, benzhvdryl, trityl, trimethyisilvl,
TBDMS, ecthoxycarbonvl, methane sulfonvi, toluene sulfonyi, benzyvioxycarbonyl, p-

nitrobenzyloxycarbonyl can also be employed.

In another embodiment of the present invention after reaction is completed the
compound of Formula (VII} is extracted i the organic layer, preferably m the reaction
solvent, optionally washed with water and concentrated to obtam residue of compound of

Formula (VH) which is subjecied to next stage without further purification.

In vet another embodiment of the present invention acetic acid and the reaction is
carried out at a temperature inn the range of 50 - 68°C. The de-protection is optionally carred
out in anhydrous solvent hike iso-propano! (IPA), acetone, cthanol. The jnventor found that
the use of HBr in acetic acid allows to carry out reaction at a temperature in the range of 50 -

68°C; preferably 58 - 63°C.

The use of HBr in acetic acid provides several advantages i industrial scale like 1)
there 1s an sigmificant improvement of overall vield to an extent more than 20% to 30% over
the ase of aqueouns HBr 2) simple and eco-friendly in terms of operation point of view and 3)
provides Tenclighiptin hvdrobromide bydrate m polymorphically pure. The present jnventor
finds that so far none of the reported process provides exemplified process for the use of HBr
i acetic acid in the synthesis Teneligliptin 2.5 hvdrobromide hvdrate.  The hydrate may be
mono or debydrate or non- stoichiometric. The use of ashydrous solvent in anhvdrous
condition and 33% HBr in acetic acid significantly increases the yield over 48% HBr in water

as shown below :

5. No. Input Reagent Yield (w/w)
I 1-{3-methyl-1-phenyl-1H- 48% HBr 0 water 1.85
pyrazol-5-ylipiperazine
2. 1-{3-methyl-1-phenyl-1H- 33% HBrin Acctic 2.35

pyrazol-5-ylipiperazine acid
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In one more embodiment of the present invention the Tenelighptin 2.5 hydrobromide
hydrate obtained according to the present invention is optionally purified using a method

known m the art, for example by re-crystallization.

In still ancther embodiment of the present invention the solvent used m step (it} for
puritication includes lower alcohol selected from methanol, ethanol, propanol, isopropanol,
butanol; acetone, water THF, me-THF or mixtures thereof like methanol/water; n-
butancl/water, IPA/water; acetone/water etc. The use of muxed solvent provides advantages

o get pure product.

In one more embodiment of the invention the reaction of compound of Formula (1)
with bis{2-chlorocthyljamine hydrochloride is preferably effected under the reducing
condition described above for the step (a) or converting the compound of fomula (HY) to 1ts
reactive denivative ke halo. mesvlate, or tosylate and then reacting the ensuinng compound

with bis{2-chloroethyvl}amine hydrochlornids.

fn vet another embodiment of the invention, the compound of Formula (V) is

preferably taken mto next stage without 1solation.

In vet ancther embodiment the reaction of compound of Formula (V) with amine of
Formula { VI ) is carried out using a solvent that does not affect the course of cvclization
condition preferably having high boiling point and selected from toluene, =xvlene,
monoglvme, diglvme, methyidighyeol and the like and the reaction is effected at a

temperature of 25 to 200°C.

In another aspect the present imvention relates to a process for the preparation of
Tencligliptin 2.5 hydrobromide hydrate comprises reacting the compound of Formula (VI
or Tenchiglptin free base with HBr in acetic acid optionally in presence of anbvdrous solvent.
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In another embodiment of the present invention, the compound of Formula (VH) can
be prepared by following the invention of present application or by following the

conventional methods.

In another embodiment of the present invention. the anhydrous solvent ased is

selected from ethanol, acetone, n-propano! or isopropanol.

In yet ancther embodiment of the present invention, wherever possible the clear

solution is subjected to carbon treatment and or silica treatement.

Further Tencligliptin hydrobromide hvdrate obtained as per the present invention can
be further micronized, milled or sieved to get the desired particle size {d90 less than 100
micron, preferably less than 30 micron or below 18 micron) required for phammaceutical
composition to achieve the desired dissolution profile. Tenehghptin hydrobromide hydrate
prepared according to the present mvention is a free flow sohd and swtable for

pharmaceutical composition.

Tenehighptin  hvdrobromide hvdrate prepared accordimg to the mvention s

polymorphically pure and stable.

Many other beneficial results can be obtamed by applymg disclosed mvention in a
different manner or by modifying the invention with the scope of disclosure. The present
mvention is provided by the examples below, which are provided by way of illusteation only

and should not be considered to limit the scope of the invention.

Example 1

To toluene {1 K}, 1-(3-methyi-I-phenyl-1H-pyrazol-5-vl) piperazine (160.0 g), tert-
butvl (28)-4-oxo-2-(1, 3-thiazohidin-3-vicarbonyl) pyrrohidine-1-carboxvlate (124 .0 g) were
added at 25°C. To this reaction sodium triacetoxyborohydnde (120 g) were added and stirred
il completion of waction. The organic laver washed optionally with 5% aqueous sodium
bicarbonate solation followed by water. The toluene layer concentrated m vacuo, to dryness,
the obtained residue in 2-propancl (1 L) was added drop wise 33% hvdrobromic acid mn
acetic acid (300.0 g} and heated to 539 ~ 67 ° C for about 2.5 hours {during said period the

produact precipitates}). The reaction mass cooled and stirred for 2 hr. The precipitated crystals
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were collected by filtration, crystals were washed with IPA. The resulting crystal was dried to

offer title compound (235gm). HPLC NLT 99.5%

Example 2 (by alternative route}

To areaction mass of bis (Z-chloroethylamine hydrochloride {7 14gm) in MDC (250
ml} acetic acid and teri-butyl (258)-4-oxo0-2~(1, 3-thiazolidin-3-vicarbonvl} pyrrolidine-1-
carboxvlate (100 gm) were added under wnitrogen atmosphere. Sodiwm  inacetoxy
borchvdride were added to reaction mass and stirred il completion of reaction under
nitrogen atmosphere and reaction progress controlled by TLC After disappearance of starting
material by TLC, the reaction mass quenched with water and then the product is exiracted
with organic solvent (like MDBC, EtOAc) and then concentrated. The residue was dissolved
diglvme, 3-methyl-1 phenyl -1H Pyrazole-3 amine (6 gm), potassium carbonate were
charged and beated to reflux temperature and reaction progress controlled by TLC After
disappearance of starting material by TLC, reaction mass quenched with water and then the
product is extracted with organic solvent (like MDC, EtQAc) and then concentrated. The
residue was dissolved 1n IPA and treated with HBr in acetic acid as described in example-1 to

vield Tenelighptin 2.5 hydrobromide hydrate.

Example 3

To the solution of compound of Foumula {(VII} in 2-propanol was added drop wise
33% hvdrobromic acid in acetic acid and heated to 39 ~ 67 © C for abowt 2.5 hours {during
said period the product precipitates). The reaction mass cooled and stirred for 2 hr. The
precipitated crystals were collected by filtration, crystals were washed with {PA. The
resulting crvstal was dred to offer title compound. The Tencligliptin 2 SHBr monohydrate
optionally punfied by recrvstallisation using solvent selected from methanol,
methanol/water/acetone mixtare, acctone/water, IPA, othanol to provide pure Teneligliptin

2.5HBr monchydrate.

HBr content-32.90%, Punity: 99.91%, M.C-6.0%, SOR: -34.70.
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The compound has following PXRD characterization peaks 4.89, 5.09, 529, 7.07,
1322, 14.26, 1687, 1750, 17.87, 1923, 1954, 1984, 21 08, 21.39, 2186, 2234, 22 55,
22.89, 2330, 24,69, 25.07, 2638, 26.73° (28} (Peaks having at least 10% utensity only
provided)
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We Claim:

1} A process for the preparation of Tenehghptin 2.5 hydrobromide hydrate comprises step of -
5 t. reacting compound of Formula (IIFy or its activated derivative with bis(2-
chloroethyhamine hydrochloride (IV) under suitable reaction condition to provide

compound of Formula (V);
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10 1. reacting the compound of Formula (V) with compound of Formula (V1) in presence of

high boiling pomt solvent under suitable reaction condition followed by removing anvy
protecting group in compound of Formula (V1) using hvdrobromic acid in acetic acid
and in presence of anhydrous solvent at a temperatare of about 50 - 68°C to provide

Tenelighptin 2.5 hydrobromide hydrate (I); and

15
1. optionally purifving the compound of Formula (I) with an suitable solvent system.

2} The process as claimed 1n claim 1, wherein the step (i) reaction is carried out in presence
of the reducing agent such as sodium borohydride, sodium triacetoxyborohydride, LAR,
20 sodium cvanoborohyvdnde dimethylaming borane, and the hike, preferably include sodium

triacetoxyborohydride.
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3} The process as claimed in claim 1, wherein the step (1) reaction is carried out in presence

from toluene, xvlene, dichlorocthane, sulfolane, acetonitrle, acetic acid.

5 4} The process as claimed in claim 1, wherein the purification in step (11} 18 camied out by
using a solvent selected from methanol, methanol/water/acetone mixture, acetone/water,

IPA, cthanol

5} The process as claimed in claim 1, wherein the high boiling solvent as described in step

10 (i1} is selected from toluene, xvilene, monoglyme, diglyme.

6} A process for the preparation of Tenelighptin 2.5 hydrobromide hydrate comprises
reacting the compound of Formula (VI or Tencligiptin free base with HBr in acetic acid

optionally in presence of anhydrous solvent.

g
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7} The process as claimed 1n claim 6, wheren the reaction is carried out at a tomperature in
the range of 30 - 68°C,
8} The process as claimed n claim 6, wherein the anhydrous solvent 1s ethanol, acetone or
20 isopropanol.

9} The process as claimed in claim 6, wherein the compound of Formula (VII) is prepared by

folowing the claim 1 or by conventional manner.
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