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PROCESS FOR THE PREPARATION OF 2-AMINO-N-(2,2,2-
TRIFLUOROETHYL)-ACETAMIDE AND SALTS THEREOF

RELATED APPLICATION

This application claims the benefit to Indian Provisional Application No.
IN201921017216 filed on April 30, 2019, the contents of which are incorporated

by reference herein.
FIELD OF THE INVENTION

The present invention relates to an improved process for the preparation of2-
amino-N-(2,2,2-trifluoroethyl)-acetamide of formula (I) and salts thereof. The
intermediate is a key starting material in preparing many active ingredients those
are useful in pharmaceuticals and agrochemicals. The said process is environment

friendly and commercially viable.
H o F
HN" Y N \)<F
o]

()
BACKGROUND OF THE INVENTION

The 2-amino-N-(2,2,2-trifluoroethyl)acetamide or salts thereof is a key
intermediate in the field of pharmaceuticals and agrochemicals for preparing
many active ingredients. The Japanese patent no. JP5652628B2(henceforth ‘628)
disclosed a method for producing 2-amino-N-(2,2,2-trifluoroethyl) acetamide or a
salt thereof in two steps 1) by reacting chloroacetyl chloride with2,2,2-
trifluoroethylamine in presence of inorganic base such as sodium hydroxide,
water ii)treating with aqueousammonia in presence of methyl tert-butyl ether in an
autoclave under pressure. The above reaction involves extensive reaction
conditions and further leads to formation of dimer impurity N-(2,2,2-trifluoro-
ethyl)-2-{[(2,2,2-trifluoro-ethylcarbamoyl)-methyl]-amino }-acetamide. The dimer

is resulting of sequential reaction of unreacted 2-chloro-N-(2,2,2-trifluoroethyl)
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acetamide. It involves further purification there by reduces the yield and increases

overall cost.

Alternatively, the '628 patent disclosed the preparation of 2-amino-N-(2,2,2-
trifluoroethyl) acetamide using readily available reactant such asphthalylglycyl
chloride. Phthalylglycyl chloride is either costly available reagent or involve
expensive reaction steps with multiple purifications. Additionally, the process
desiresde protection to obtain 2-amino-N-(2,2,2-trifluoroethyl)acetamide.
Therefore, the overall process set to become expensive and cumbersome in nature,

which makes process non-applicable on commercial scale.

The Chinese patent application CN107353222A (henceforth "222) disclosed a
method for preparation of 2-amino-N-(2,2,2-trifluoroethyl) acetamide or a salt
thereof. The process involves expensive N-phthaloylglycine which reacts with
2,2,2-trifluoroethylamine hydrochloride in presence of coupling agent under basic
condition followed by deprotection and purification. The 222 disclosed the
preparation of 2-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-N-(2,2,2-trifluoroethyl)-
acetamide using expensive N-phthaloylglycine, trifluoroethylamine hydrochloride
in presence of 4-dimethylaminopyridine, dichloromethane and triethylamine, but
it yields only 60%. Also 222 disclosed the preparation of 2-amino-N-(2,2,2-
trifluoroethyl) acetamide by deprotection of 2-(1,3-Dioxo-1,3-dihydro-isoindol-2-
y1)-N-(2,2,2-trifluoroethyl)-acetamide in presence of ethanol, hydrazine hydrate
and its salt in presence of hydrogen chloride gas and further converted into 2-

amino-N-(2,2,2-trifluoroethyl) acetamide but it may contain dimer impurity.

Thus, the prior-art process has either failed to provide information of removal of
dimer impurity or avoidance of the formation of dimer impurity in the preparation

of pure 2-amino-N-(2,2,2-trifluoroethyl) acetamide and salts thereof.

To overcome the existing limitations the inventors of instant invention has

developed a process for the preparation of 2-amino-N-(2,2,2-trifluoroethyl)
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acetamide and salts thereof in cost effective and industrially convenient way in

high yield and greater chemical purity.

OBJECTIVES OF THE INVENTION

The main object of the present invention is to provide an improved process for the
preparation of a compound of formula (I) and salts (IA) thereof, using key

intermediate of formula(VI).

Another objective of the present invention is to provide an improved process for
the preparation of a compound of formula (I) and salts (IA) thereof by avoiding

the formation of dimer impurity (VIII).

Another objective of the present invention is to provide a process for preparation
of compound of formula (I) and salts (IA) thereof by avoiding purification steps
such as column chromatography or using limited number of purification steps

achieve higher yield.

Yet another objective of the present invention is to provide an improved process
for the preparation of Fluralaner by using compound of formula (I) or salts (IA)
thereof which is obtained by a process of an instant invention as disclosed in JP

6032437B2.

SUMMARY OF THE INVENTION

In one aspect of the present invention provides an improved process for the
preparation of 2-amino-N-(2,2,2-trifluoroethyl) acetamide of formula (I) and salts

(IA) thereof, which comprises the steps of:

F H
H F N._-CF3
AT ey
2 0]
(0]
0 (1A)

where X is Cl, Br, CF3CO3, CH3SOs3, (SO4)12 or (PO4)1/3
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a) reacting a compound of formula (II) with chloroacetyl chloride of formula
(IIT) to obtain compound of formula (IV) in presence of base in a suitable

solvent or mixture of solvents;

o) O
P
CF35”~ “NH, HCI C'\)]\m Cl\)I\HACF3

() (i (V)
b) reacting a compound of formula (IV) with compound of formula (V) to
obtain compound of formula (VI) in presence of base, in a suitable solvent

or mixture of solvents thereof, where the reaction avoids the formation of

o) o
N cF
NH N/\n/\/ 8
o)
o) o)

V) (V1)

dimer impurity;

¢) converting a compound of formula (VI) in presence of base, in suitable
organic solvent to obtain compound of formula (I); and

d) converting compound of formula (I) using suitable acid of formula (VII) in
suitable solvent or mixture of solvents to obtain corresponding acid addition

salt of formula (IA).

H
N._CF
HX HX - HNT Y 8
o)

(Vi) (IA)
where X is Cl, Br, CF3CO3, CH3SOs3, (SO4)12 or (PO4)1/3

In another aspect of the present invention provides an improved process for the
preparation of 2-amino-N-(2,2,2-trifluoroethyl) acetamide of formula (I) and salts

(IA) thereof, which comprises the steps of:

F
H F N._CF3;
H N/\H/N\)<F HX- HZN/\H/
2 0]
0]
() (1A)
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b)

where X is Cl, Br, CF3CO3, CH3SOs3, (SO4)12 or (PO4)1/3
obtaining compound of formula (IV) by reacting compound of formula (II)

with chloroacetyl chloride of formula (III) in presence of base;

o) (0]

P
CF5”~ “NHyHCI C|\)J\CI C'\)]\N/\CF

H 3

() (1 (IV)
obtaining a compound of formula (I) directly from compound of formula
(IV) without an isolation of formula (VI); where, firstly, the compound of
formula (IV) is reacted with compound of formula (V) in presence of base
to obtain compound of formula (VI), where the reaction avoids the
formation of dimer impurity; subsequently compound (VI) is reacted with

base in solvent or mixture of solvents; and

H P P H
N. CF N. CF
HZN/\[]/ ~ >3 NH N/\n/ ~~ >3
(0] (0]
o] 0

(1 V) (V1)
converting compound of formula (I) using suitable acid of formula (VII) in
presence of suitable solvent or mixture of solvents to obtain salt of formula

(IA).

H
N._CF
HX  HX: HNT Y 8
o)

) (A)
where X is CL, Br, CF3CO2, CH3SOs3, (SO4)12 or (PO4)13.

In another aspect of the present invention provides a process for the preparation of

Fluralaner by using compound of formula (I) or salts (IA) thereof which is

obtained by a process described herein, where a process for the preparation of

Fluralaner is followed by a skilled person known in the art.

The above process is illustrated in the following general synthetic scheme:
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(o)

NH
(o}
H

. ) 0 w° N._CF;
CFs NHp HCl + CI\)I\Cl R — CI\)LN/\CF:;—» N/\n/
H

(o}
(e}

m (i (V) )

_— HzN/\n/H\/CF3 )T HzN/\n/H\/CFS
0 0
0} (1A)
DETAILED DESCRIPTION OF THE INVENTION

The present invention now will be described more fully hereinafter. As used
herein, the terms "comprises,” "comprising,” "includes," "including," "has,"

non

"having," "contains" or "containing,” or any other variation thereof, are intended
to cover a non-exclusive inclusion. For example, a composition, a mixture,
process, method, article, or apparatus that comprises a list of elements is not
necessarily limited to only those elements but may include other elements not
expressly listed or inherent to such composition, mixture, process, method, article,
or apparatus. Further, unless expressly stated to the contrary, "or" refers to an
inclusive or and not to an exclusive. As used in the specification, and in the
appended claims, indefinite articles "a" and "an" preceding an element or
component of the invention are intended to be nonrestrictive regarding the number
of instances (i.e. occurrences) of the element or component. Therefore "a" or "an"
should be read to include one or at least one, and the singular word form of the
element or component also includes the plural unless the number is obviously

meant to be singular indicates otherwise.

One aspect of present invention provides an improved process for the preparation
of 2-amino-N-(2,2,2-trifluoroethyl) acetamide of formula (I) and salts (IA) thereof

which comprising the steps of:
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F H
H F ; N_-CFs
H N/\n/N\)<F HX HZN/\H/
2 (0]
(0]
(1) (1A)

where X is Cl, Br, CF3CO3, CH3SOs3, (SO4)12 or (PO4)1/3
a) reacting a compound of formula (II) with chloroacetyl chloride of formula
(IIT) to obtain compound of formula (IV) in presence of base in a suitable

solvent or mixture of solvents thereof;

o) O
/\
|
CF5” “NH, HCI C'\)\m c \)L”/\ca

() () (V)
b) reacting a compound of formula (IV) with compound of formula (V) to
obtain compound of formula (VI) in presence of base, in a suitable solvent

or mixture of solvents thereof to avoids dimer impurity;

o) (0]
N CF
NH N/WNV 3
o)
o) o)
v)

(V1)
¢) converting a compound of formula (VI) with base in presence of suitable
organic solvent to obtain compound of formula (I); and
d) converting compound of formula (I) with suitable acid of formula (VII) in

presence of suitable solvent or mixture of solvents to obtain salt of formula

(IA).

H
N._CF
HX HX - HNT Y 8
o)

) (1A)
where X is Cl, Br, CF3CO3, CH3SOs3, (SO4)12 or (PO4)1/3
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In another aspect of present invention provides an improved process for the
preparation of 2-amino-N-(2,2,2-trifluoroethyl) acetamide of formula (I) and salts

(IA) thereof which comprises the steps of:

F H
H F ) N_-CFs
H N/\WN%F HX- HNTY
2 o
o)
(1) (1A)

where X is Cl, Br, CF3CO3, CH3SOs3, (SO4)12 or (PO4)1/3
a) obtaining compound of formula (IV) by reacting compound of formula (II)
with chloroacetyl chloride formula (III) in presence of base and solvents;

O

o)
/\
|
CF3”~ “NH,HCI C'\)J\m C\)]\N/\CF

N 3

(I (i (v)

b) obtaining a compound of formula (I) directly from compound of formula
(IV) without an isolation of formula (VI); where, firstly, the compound of
formula (IV) is reacted with compound of formula (V) in presence of base
to obtain compound of formula (VI),where the reaction avoids the
formation of dimer impurity; subsequently compound (VI) is reacted with

base in solvent or mixture of solvents; and

O O
kll CF H CF
O S e
o) o)
o) 0O
() V)

(V1)
d) converting compound of formula (I) using suitable acid of formula (VII) in

presence of suitable solvent or mixture of solvents to obtain salt of formula

(IA).

H
N._CF
HX HX * H N Y
o)

(Vi) (1A)
where X is Cl, Br, CF3CO3, CH3SOs3, (SO4)12 or (PO4)1/3
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In accordance with the objectives, wherein the present invention provides the
process for preparation of 2-amino-N-(2,2,2-trifluoroethyl)acetamide of formula
(I) and salts (IA) thereof which comprises the steps of reacting a compound 2,2,2-
trifluoroethylamine hydrochloride of formula (II) with chloroacetyl chloride of
formula (III) in presence of base and solvent(s) to obtain compound of formula
(IV) followed by reacting with the compound of formula (V) in presence of
baseand solvent(s) to obtain a key intermediate compound of formula (VI) and
further reacting the compound of formula (VI) with base, in presence of suitable
solvents to obtain compound of formula (I) and converting the compound of
formula (I) into its salt of formula (IA) with high yield, greater chemical purity in

an economically and commercially viable manner.

In an embodiment of the present invention, wherein the use of easily available
phthalimide compound (V) for the preparation of key intermediate compound
formula (VI) which enhances reaction speed, thus makes process cost efficient;

further the said reaction avoids the formation of dimer impurity of formula (VIII).

F3CVH7]/\H/YHVCF3
0] o)

(Vi)
In another embodiment of the present invention, wherein the compound of
formula (IV) of step (a) is obtained by reacting compound of formula (II) with
compound of formula (III) in presence of suitable base in a suitable solvent(s) or

mixture of solvents thereof.

In another embodiment of the present invention, wherein the compound of
formula (VI) of step (b) is obtained by reacting compound of formula (IV) with
compound of formula (V) in presence of suitable base(s)and suitable solvent(s) or

mixture of solvents thereof.
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In another embodiment of the present invention, wherein the compound of
formula (I) of step (c) is obtained by reacting compound of formula (VI) with

suitable base(s) in presence of suitable solvent(s) or mixture of solvent thereof.

In another embodiment of the present invention, wherein the base used in step (a),

step (b) and step (c) is selected from organic or inorganic or combination thereof.

In another embodiment of the present invention, wherein the said base(s) of step
(a), step (b) and step (c) is selected from the group consisting of sodium
hydroxide (NaOH), potassium hydroxide (KOH), potassium carbonate (K2CO3),
potassium bicarbonate (KHCOs3), sodium carbonate (Na>CQOs), sodium
bicarbonate (NaHCO3), sodium hydride (NaH), potassium tert-butoxide (KtOBu),
sodium methoxide (NaOMe), hydrazine hydrate (NH>NH2.H>O), and ammonia
(NHs).

In another embodiment of the present invention, wherein the said base(s) of step
(a) is selected from the group consisting of sodium hydroxide (NaOH), potassium
hydroxide (KOH), potassium carbonate (K2COs), potassium bicarbonate
(KHCO»), sodium carbonate (Na2CQ3),and sodium bicarbonate (NaHCO3).

In another embodiment of the present invention, wherein the said base(s) of step
(b) is selected from the group consisting of sodium hydroxide (NaOH), potassium
hydroxide (KOH), potassium carbonate (K2COs), potassium bicarbonate
(KHCO3), sodium carbonate (Na2CQOs), sodium bicarbonate (NaHCOQO3), sodium
hydride (NaH), potassium tert-butoxide (KtOBu), and sodium methoxide
(NaOMe).

In another embodiment of the present invention, wherein the said base of step (c)
is selected from hydrazine hydrate (NH:NH2.H20), aq. ammonia (NHs), and

alcoholic ammonia.

In another embodiment of the present invention, wherein the said base used for

the conversion of compound (IV) to compound formula (VI) is selected from
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sodium hydroxide (NaOH), potassium hydroxide (KOH), potassium carbonate
(K2CO3), potassium bicarbonate (KHCO3), sodium carbonate (Na2CO3), sodium
bicarbonate (NaHCO3), sodium hydride (NaH), potassium tert-butoxide (KtOBu),
and sodium methoxide (NaOMe).

In another embodiment of the present invention, wherein the said base used for
the conversion of compound (VI) to compound formula (I) is selected from

hydrazine hydrate (NH2NH2.H20), aq. ammonia (NH3), and alcoholic ammonia.

In another embodiment of the present invention, wherein the said solvent(s) used
in step (a) is selected from group consisting of water, ketonic solvents, esters,

halogenating solvents, ethereal solvents, and hydrocarbon solvent.

In another embodiment of the present invention, wherein the said solvent used in
step (b) is selected from group consisting of alcoholic solvents, ketonic solvents,
esters, halogenating solvents, ethereal solvents, hydrocarbon solvent, and polar

aprotic solvent.

In another embodiment of the present invention, wherein the said solvent used in
step (c) is selected from group consisting of water, alcoholic solvents, ketonic

solvents and ester solvents.

In another embodiment of the present invention, wherein the said solvent used in
step (b) and step (c) are alcoholic solvents such as methanol, ethanol, isopropanol,

n-propanol and n-butanol.

In another embodiment of the present invention, wherein the said solvent used in
step (a), step (b) and step (c) the ketonic solvents such as acetone, methyl isobutyl

ketone, ethyl methyl ketone and n-butanone.

In another embodiment of the present invention, wherein the said solvent used in
step (a), step (b) and step (c) the halogenating solvents such as ethylene

dichloride, chloroform, and dichloromethane.
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In another embodiment of the present invention, wherein the said solvent used in
step (b) and step (c) esters used such as ethyl acetate, n-propyl acetate and

isopropyl acetate.

In another embodiment of the present invention, wherein the said solvent used in
step (b) is polar aprotic solvents used such as dimethyl formamide, acetonitrile,

dimethyl sulfoxide, and dimethyl acetamide.

In another embodiment of the present invention, wherein the compound of
formula (IA) of step (d) is obtained by reacting compound of formula (I) with an

acid in presence of solvent(s) or mixture of solvent.

In another embodiment of the present invention wherein the said acid of step (d) is
selected from group consisting of hydrochloric acid, hydrobromic acid,

trifluoroacetic acid, sulfuric acid, methane sulfonic acid and phosphoric acid.

In another embodiment of the present invention wherein the said acid of step (d) is
dissolved in alcoholic solvents such as methanol, ethanol, propanol isopropanol

and the like or mixture of solvent(s) thereof.

In another embodiment of the present invention, the reaction step (a), step (b) is
carried out at temperature 20°C to 40°C, the step (b) is carried out at temperature
20°C to 145°C and step (c) and step (d) is carried out at temperature 20°C to
100°C.

In another embodiment of the present invention, wherein the preparation of a

compound of formula (I) and salts (IA) thereof is performed in an in-situ manner.

In still another embodiment of the present invention wherein the one or more

steps from (a) to (d) of the instant invention is performed in in-sifu manner.
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In another embodiment of the present invention, wherein all the crude compound
may be used as such or may be purified by distillation or crystallization or any

other purification technique well understood by those skilled in the art.

The compound 2-amino-N-(2,2,2-trifluoroethyl) acetamide of formula (I) and
salts (IA) thereof obtained by the process described herein is further used for the

preparation of Fluralaner.

The invention is further illustrated by the following examples, which should not

be construed to limit the scope of the invention in anyway.

EXPERIMENTAL

Example 1: Preparation of 2-chloro-N-(2,2,2-trifluoroethyl) acetamide (IV)
The potassium carbonate (244.76g,1.2eq), water (1000mL) and dichloromethane
(1000mL) were charged into a round bottom flask and stirred. The reaction
mixture was cooled to about 0°C to 10°C and 2,2,2-trifluoroethylamine
hydrochloride (200g, 1.0eq) was added and stirred, then chloroacetyl chloride
(250g, 1.5eq.) was added to the reaction mixture and stirred for about 10 minutes.
The reaction mixture was heated to 20°C to 30°C, maintained for about 2-3 hours
and two layers were separated. The aqueous layer was extracted with
dichloromethane (400 mL). The obtained organic layer was washed with saturated
sodium bicarbonate solution (200 mL), followed by water (600 mL). The organic
layer was concentrated under vacuum at about 40°C to 45°C to obtain a residue,
which was taken in heptane (600 mL) and stirred for 1-2 hours. The obtained solid
was collected by filtration, washed, and dried in a vacuum oven at 45°C to 50° C
for about 4-5 hours to obtain the compound IV (226.0g, 87.2% yield, HPLC
purity: 99.88%)."H NMR (DMSO-de): 8.88-8.91 (tr, 1H), 4.16 (s, 2H), 3.90-3.99
(m, 2H).LCMS: 175-2; IR (em™): 3332, 3020, 1685, 1569, 1274, 1164;

Example 2: 2-phthaloyl-N-(2,2,2-trifluoroethyl) acetamide (VI)
The phthalimide (37.71g, 0.9eq) and dimethyl formamide (350mL) were charged

into a round bottom flask and stirred. Sodium methoxide (18.46g, 1.2eq.) was
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added to reaction mixture and heated to about 40°C to 45°C and maintained for
about 2-3 hours. The reaction mixture was cooled to about 20°C to 30°C. To the
reaction mixture, the compound (IV) (50g, 1.0eq.) was added and maintained for
about 10-12 hours. The solvent was concentrated under vacuum at about 50°C to
55° C to obtain a residue, which was taken in water (350 mL) and stirred for 1-2
hours. The obtained solid was collected by filtration, washed with water (150 mL)
to obtain crude compound, which was purified in methanol (350 mL) to obtain
compound 2-phthaloyl-N-(2,2,2-trifluoroethyl) acetamide (VI, 272g, 69.9% yield,
HPLC purity 99.71%)."H NMR (DMSO-de): 8.93-8.96 (tr, 1H), 7.90-7.94 (m,
2H), 7.86-7.90 (m, 2H), 4.27 (s, 2H), 3.89-3.98 ppm (m, 2H).LCMS: 287+1; IR
(em™): 3478, 3301, 1775, 1682, 1569, 1419, 1153;

Example 3: 2-amino-N-(2,2,2-trifluoroethyl) acetamide hydrochloride (IA)
The compound (VI, 50g, 1.0eq), isopropyl alcohol (1500mL) and hydrazine
hydrate (33.19g, 3.0eq) were charged into a round bottom flask and stirred. The
Reaction mixture was heated to about 75°C to 80°C and maintained for about 5-6
hours. The reaction mixture was cooled to about 20°C to 30°C, filtered the solid
and washed with isopropyl alcohol (150mL). The filtrate was concentrated under
vacuum at about 50°C to 60°C to obtain a residue, which was taken in ethyl
acetate (1000mL) and cooled to 0°C to 10° C stirred for 1-2 hours. Filtered the
solid and washed with ethyl acetate. The isopropyl alcohol in hydrochloride
(IPA.HCI, 50ml) was added to filtrate and stirred for 1-2 hours. The obtained solid
was collected by filtration, washed with ethyl acetate (150mL) to obtain the title
compound (2-amino-N-(2,2,2-trifluoroethyl) acetamide hydrochloride (IA)
(28.86g, 85.96% yield, HPLC purity 98.85%, dimer impurity content: not
detected).'H NMR (DMSO-d¢): 9.24-9.28 (tr, 1H), 8.31 (s, 3H), 3.95-4.03 (m,
2H), 3.62-3.66 (qt, 2H); Mass: 156+1; IR (em™): 3307, 2990, 1692, 1579, 1168;
DSC: 291.55°C.
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CLAIM:

I. An improved process for the preparation of 2-amino-N-(2,2,2-trifluoroethyl)

acetamide of formula (I) and salts (IA) thereof which comprises the steps of:

. H
H F N._CF3
* HoN ~
e T
O
where X is Cl, Br, CFz:CO», CH3SOs3, (SO4)1/2 or (PO4)1/3

a) reacting a compound of formula (II) with chloroacetyl chloride of formula
(IIT) to obtain compound of formula (IV) in presence of base in a solvent or

mixture of solvents;

(o) (0]
N
CFs” “NH, HCI C'\)J\m CI\)J\”/\CH

() () (V)
b) reacting a compound of formula (IV) with compound of formula (V) to
obtain compound of formula (VI) in presence of base, in a solvent or

mixture of solvents, where the reaction avoids the formation of dimer

0 0
N._CF
NH N/\n/ ~~ I3
(0]
@) (@]
v)

(V1)

impurity;

c¢) converting a compound of formula (VI) in presence of base, in a solvent or

mixture of solvents to obtain compound of formula (I); and

H
N CF
HNT Y 8
0o

(1)
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d) converting compound of formula (I) using an acid of formula (VII) in

presence of a solvent or mixture of solvents to obtain salt of formula (IA).

H
N CF
HX HX - HZN/\[( ~~>~"3
o

(VI1) (I1A)

where X is Cl, Br, CF3CO», CH3S0Os3, (SO4)1/2 or (PO4)1/3.

2. An improved process for the preparation of 2-amino-N-(2,2,2-trifluoroethyl)

acetamide of formula (I) and salts (IA) which comprises the steps of:

E H
H F ) N._-CFs3
H N/WN\XF X HNTY
2 o)
0]
0) (1A)

a) reacting a compound of formula (II) with chloroacetyl chloride(Ill) to

obtain compound of formula (IV) in presence of base;

(o) (@)
P
CFy” “NH, HCI C'\)J\m CI\)J\”/\CFe,

(1 () (V)

b) obtaining a compound of formula (I) directly from compound of formula
(IV) without an isolation of formula (VI); where, firstly, the compound of
formula (IV) is reacted with compound of formula (V) in presence of base
to obtain compound of formula (VI) where the reaction avoids the
formation of dimer impurity; subsequently compound (VI) is reacted with

base in solvent or mixture of solvents;

H ? ? H
N_ _CF N_ _CF
HzN/\[( N~ NH N/\W ~3
o) o)
o o)

(1) V) (V1)
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c¢) converting compound of formula (I) using suitable acid of formula (VII) in
presence of suitable solvent or mixture of solvents to obtain salt of formula

(IA).

H
N CF
HX HX - HZN/\n/ ~NS 3
(0]

(VII) (IA)

where X is Cl, Br, CF3CO», CH3SOs3, (S04)1/2 or (PO4)1s3.

3. The process as claimed in claim 1 and 2, wherein the base used is organic or

inorganic base.

4. The process as claimed in claim 1 and 2, wherein base is selected from sodium
hydroxide (NaOH), potassium hydroxide (KOH), potassium carbonate (K»>CO3),
potassium bicarbonate (KHCO3), sodium carbonate (Na>CQOs), sodium bicarbonate
(NaHCO3), sodium hydride (NaH), potassium tert-butoxide (KtOBu), sodium
methoxide (NaOMe), hydrazine hydrate (NH>NH».H»O), and ammonia (NH3).

5. The process as claimed in claim 1 and 2, wherein the said solvent used in step (a) is
selected from water, acetone, methyl isobutyl ketone, ethyl methyl ketone, n-
butanone; ethylene dichloride, chloroform, and dichloromethane or mixture of

solvents.

6. The process as claimed in claim 1 and 2, wherein the said solvent used in step (b)
and (c) is selected from methanol, ethanol, isopropanol, n-propanol,n-butanol;
acetone, methyl isobutyl ketone, ethyl methyl ketone, n-butanone; ethyl acetate, n-
propyl acetate, isopropyl acetate; ethylene dichloride, chloroform, dichloromethane;
dimethyl formamide, acetonitrile, dimethyl sulfoxide, and dimethyl acetamide or

mixture of solvents..
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7. The process as claimed in claim | and 2, wherein the said solvent used for
preparation of salts of formula (IA) is selected from methanol, ethanol, isopropanol,

n-propanol,n-butanol or mixture of solvents.

8. The process as claimed in claim 1 and 2, wherein the said acid is selected from
group consisting of hydrochloric acid, hydrobromic acid, trifluoroacetic acid, sulfuric

acid, methane sulfonic acid and phosphoric acid.

9. The process as claimed in claim 1 and 2, where one or more step from (a) to (d) of

the process is performed in in-situ manner.

10. A process for the preparation of Fluralaner by using compound of formula (I) or

salts thereof which is obtained by a process described herein.
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