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PROCESS FOR PREPARATION OF SUBSTITUTED 3'-HYDRAZINO-
BIPHENYL-3-CARBOXYLIC ACID COMPOUNDS

PRIORITY )
{0001} This application claims the benefit to Indian Provisional Apblications
2570/MUM/2011 filed on September 13, 2011, 2898/ MUM/2011 filed on October 17,
2011 and 582/MUM/2012 filed on March 5. 2012 entitled “PROCESS FOR
'PREPARATION OF SUBSTITUTED 3-HYDRAZINO-BIPHENYL-3-
CARBOXYLIC ACID COMPOUNDS”, which are incorporated herein by reference.
BACKGROUND OF THE INVENTION ' | '

Technical Field

[0002] The present invention relates to a process for the p"repara_tion‘,of substituted 3'-
hydrazino-biphenyl-3-carboxylic acid compounds. The present invention relates to a
process for the preparation of 3’;{N'-[l-(3,4-dimethylphenyl)-3-methyl~5-’oxo-1,5-
dihydro-pyrazol-4-ylidene]hydrazino}-2'-hydroxy‘biphenyl\-}-carbox.ylic acid, its
intermediate compounds and pharmacéutically acceptable salts thereof.

Description of the Related Art

[0003] Eltvrombopag, also known as 3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo0- |
l,S-dihydro-pyraioI-4-ylidene]-hydrazino}-2'-hydroxybip'henyl-3-carboxylic acid is

represented by the structure of formula la.

‘ O OH O ‘ OH
(0]

NH

N

i ~
N H N/\/OH
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NH
| | 2
H.C o H,C o
l ' ' , |

[0004] Eltrombopagiolamine, COmpound of formula 11, is a thrombopoietin receptor
agonist indicated for the treatment of thrombocytopenia in patients with chronic
immune (idiopathic) thrombocytopenic purpura who have had an insufficient
‘response to corticosteroids, immunoglobulins, or splenectomy. Eltrombopag olamine

is marketed under the brand name PROMACTA® in the United States (approved in

PCT/IN2012/000610
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November 2008) and under the brand name REVOLADE® in Europe (approved in
March 2010).

[0005] Eltrombopag belongs to a class of substituted 3 hydrazmo biphenyl-3-

carboxylic acid compounds of formula I,

(V7
9]
I

[0006] United States Patent No. 7160870 (the ‘870 patent) discloses eltrombopag and
its salts. United States Patent No. 7547719 discloses eltrombopag olamine,
bisethanolamine salt of eltrombopag. The. ‘870 patent discloses a process for the

preparation of eltrombopag as schematically represented by Scheme .

‘ NaNO,, H,S0, CH I, K,CO, _
Br O,N - Br
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~ [0007] The object of the present invention is to provide a novel method, which is

more convenient and more efficient than the previously known method for the
synthesis of substituted 3'-hydrazino-biphenyl-3-carboxylic acid compounds.

SUMMARY OF THE INVENTION

[0008] The present invention provides a process for the preparation of substituted 3'-

hydrazino-biphenyl-3-carboxylic acid compounds of formula I and salts thereof,

wherein R represents hydrogen, linear or branched C,¢ alkyl, Cis cycloalkyl,'

optionally substituted benzyl. linear or branched alkylalkoxy, tetrahydrofuranyl,

tetrahydropyranyl, methyloxybenzyl, trialkylsilyl, acyl, trityl; the process comprising:

a) reacting a compound of formula 111,

CH . qpp
wherein R is as defined above, X is selected from the group consisting of Cl, Br, I,

with a compound of formula IV.
OH

RO v
wherein R' represents boronic acid, boronic acid ester or halogen in the presence of a

metal catalyst; and

PCT/IN2012/000610
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(b) optionally. deprotecting the compound of formula I.
[0009] In another embodiment. the present invention provides a compound of formula

Il

CH,
CH, 1

5 wherein X and R are as defined above.

[0010] In another embodiment, the present invention provides a compound of formula

V.,
X
OR
YPH
|
H,C OR
6] 0] \V4

wherein X, R and R" are as defined aboVe.
10 [0011] In another embodiment, the present invention provides a process for the

preparation of eltrombopag, compound of formula la,

3 -~ la

and pharmaceutically acceptable salts thereof, the process comprising:
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b

(a) reacting 3-bromo-2-methoxyaniline with ethylacetoacetate in the presehce of
alkali or alkaline earth metal nitrite and inorganic acid to give ethyl 2-[(3-bromo-2-

methoxyphenyl)hydrazono]-3-oxobutanoate, compound of formula Va;

Br
e
FTJH
' Hac\n/‘\n/o\/CH3
0O O Va

5 (b) reacting the compound of formula Va with 3,4-dimethylphenylhydrazine or salt

thereof to - give - 1-(3,4-dimethylphenyl)-3-methyl-4-(3-bromo-2-
methoxyphenyl)hydrazono-5-pyrazolone, compound of formula [1Ia;-
' Br
ot
NH
N

| .
N—N
; “CH,

| CHs i
(¢) reacting the compound of formula Illa with 3-carboxyphenylborohic acid in the
10 presence of a metal catalyst to give 3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-0x0-~
1,5-dihydro-pyrazol-4-ylidenethydrazino}-2'-methoxybiphenyl-3-carboxylic acid,

compound of formula Ib;

(d) deprotecting the compound of formula Ib using Lewis acid to give eltrombopag;

15 | and optionally, converting to its pharmaceutically acceptable salt.
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[0012] In another embodiment, the present invention provides a process for the

preparation of eltrombopag, a compound of formula la,

la
the process comprising subjecting the compound of formula I to a deprotection

5 reaction,

wherein R represents linear or branched C,. alkyl, Csg cycloalkyl, optionally.

substituted  benzyl, linear or iaranched alkylalkoxy, tetrahydrofuranyl,
_tetrahydropyranyl, methyloxybenzyl, trialkylsilyl, acyl, trityl. |

10 [0013] In anoth§r embodiment, the present invention provides use of compound of

formula Illa, Va, or Ib in the preparation of eltrombopag or salt thereof.
v[0014] In another embodiment, the present invention provides an eltrombopag
ammonium salt. |
[0015] In another embodiment, the present invention provides a process for the.
15 preparation of eltrombopag ammonium salt comprising reacting eltrombopag with a

source of ammonia.
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[0016] In another embodiment, the present invention provides a process for the
preparation of eltrombopag olamine comprising reacting eltrombopag br a salt thereof
with excess of ethanolamine without.using any additional reaction solvent.

[0017] In another embodiment, the present invention provides a process for the-
preparation of eltrombopag olamine comprising eltrombopag or a salt thereof with
ethanolamine in an aqueous ﬁedium.

[0018] In another embodiment, the present invention provides 'a‘ process for the
preparation of eltrombopag olamine comprising reacting eltrombopag ammonium salt
with ethanolamine.

[0619] In another embodiment, the present inventibn provides use of eltrombopag
ammonium salt in the preparation of eltrombopag olamine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Figure 1 is the proton NMR spectrum of ethyl 2-[{(3-bromo-2-

metho.xyphenyl)hydrazono];3-0X0butanoate, compound of formula Va.

[0021] Figure 2 is the proton NMR spectrum of 1-(3,4-dimethylphenyl)-3-methyl-4-

(3-brom0-2-methoxyphenyl)hydrazono-S-p&razolone, compound of formula Illa. ‘
[0022] Figure 3 is the proton NMR spectrum of 3'-{-2-[1-(ethoxycarbonyl)-2-

oxopropylidenelhydrazino}-2'-methoxybiphenyl-3-carboxylic acid. |

[0023] lFigure 4 is the proton NMR spectrum of eltrombopag ammonium salt as

obtained in EXample l4c. . '

DETAILED DESCRIPTION OF THE INVENTION

[0024] The present invention provides a process for the preparation of substituted 3'-

hydrazino-biphenyl-3-carboxylic acid compounds of formula | and salts thereof,

PCT/IN2012/000610
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wherein R represents hydrogeh, linear or branched C,¢ alkyl, Csg cycloalkyl,
optionally substituted benzyl, linear or branched alkylalkoxy, tetrahydrofuranyl,
~ tetrahydropyranyl, methyloxybenzyl, trialkylsilyl, acyl, trityl; the process comprising:

a) reacting a compound of formula III,

N—N
OH
CH,

| Y
wherein R is as defined above, X is selected from the group consisting of Cl, Br, I,
with é compdund of formula IV, wherein R' represents boronic acid, boronic acid
ester or halogen in the presence of a metal catalyst; and
(b) optionally, deprotecting the compouhd of formula . _
[0025] In the present application, the term “room température” means a temperaturé
of about 25°C to about 30°C. o
[0026] The term “linear or branched C,.¢ alkyl” includes groups such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl. The term “Cs.g cycloalkyl”
includes grbups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl. The term “optionally substituted benzyl” means benzyl which is
‘optionally substituted with halo, alkyl, alkoxy or nitro group wherein halo includes
CL Br. I; alkyl includes methyl, ethyl, propyl, butyl; alkoxy includes methoxy,
ethoxy. propoxy. The term “linear or branched alkylalkoxy™ includes groups such as
methylmethoxy, methylethoxy, ethylethoxy. The term “trialkylsily!l” includes groups
such as trimethylsilyl, triethylsilyl, triisopropylsilyl, tert-butyldimethylsilyl. The term
“acyl” includes groups such as acetyl, optionally substituted benzoyl, pivaloyl. The
term “optionally substituted benzoyl” means benzoy! which is opt'ionally substituted
with halo or nitro group wherein halo includes CI, Br, 1. |
[0027] Ih (a) of the above process, the compound of formula III, wherein X and R aré
as defined above is reacted with the cdmpound of formula IV; wherein R' is as’

defined above, in the presence of a metal catalyst.
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[0028] In one embodiment, the compound of formula I, wherein X and R are as
defined above, is reacted with the compound of formula 1V; wherein R' is boronic
acid or boronic acid ester in the presence of a metal catalyst.

{0029] In one preferred embodiment, the compound of formula 111, wherein R is Cy6
élkyl, X is Br, is reacted with the compound of formula IV; wherein R' is boronic acid
in the presence of a metal catalyst.

[0030] A suitable metal catalyst includes but is not limited to Pd(PPhs)a,
PACly(PPhs);, PdCly(dppf), Pd(OAc),, NiCly(PPhs)s, PdClx(dppb). Preferably, the
metal catalyst selected is PdCl,(PPh3);.

[003>1] The reaction of compound of formula Il with compound of formula IV may
be carried out in the presence of base which includes organic base such as
triethylamine. N-methyimorpholine, DBU; inorganic base such as lithium hydroxide,
sodium hydroxide. potassium hvdroxide. sodium carbonale. potassium carbonate,
sodium‘bicarbonate. potas'sium bicarbonaite‘ Preferably. the base is selected from
inorganic base eInd more preferably the base is potassium hydroxide.

[0032] The reaction of compound of formula I with compound of formula IV may
be carried out in the presence of a suitable solvent. The suitable solvent includes but is
not limited to ethanol, methanol, 2-propanol, methy! acetate, ethy! acetate, acetone,
ethylmethylketone, tetrahydrofuran, dioxane, toluene, dimethoxyethane, acetonitrile,
dimethylformamide, dimethyl sulfoxide; water or mixtures thereof. Preferably the
solvent selected i.s ethanol-water mixture.

[0033] The reaction of compound of formula III with compound of formula IV may
be carried out at a temperature in the range of about 25°C to about the reflux
temperature of the solvent. The reaction is carried out for a period of about 3 hours to
about 40 hours. Preferably the reaction is carried out at a temperature of about 70°C to
about 85°C for a period of about 15 hour to about 30 hours.

[0034] In one embodiment. the compound of formula IIl, wherein X is Br and R is
methyl. is reacted with the compound of formula [V; wherein R' is boronic acid, in the
presence of PAdCly(PPh;), catalyst and potassium hydroxide as base.

[0035] In one embodiment, the compound of formula III, wherein X and .R are as
defined above, is reacted with the cofnpound of formula IV; wherein R' is hélogen in

the presence of a metal catalyst.

PCT/IN2012/000610
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[0036] A suitable metal” catalyst includes but is not limited to Pd(PPh;)s,

- PAC1:(PPhs)z. NiCly(PPhs);. Ni(PPhs),. Preferably, the metal catalyst selected is .

PdCl5(PPh;),.
[0037] In one embodiment, the compound of formula I, wherein R is C,.¢ alkyl, X is

Br is reacted with the compound of formula IV; wherein R' is halogen selected from

 the group consisting of Cl, Br, 1.

[0038] In one embodiment, the compound.of formula [1, wherein X is Br and R is
methyl, is reacted with the compound of formula IV; wherein R' is Br, in the presence
of PACIy(PPhs); catalyst. |

[0039].The reaction may be carried out in the presence of a suitable solvent. The
suitable solvent includes but is not limited to ethanol, methanol, 1-propanol, 2-
propanol, ethyl acetate, tetrahydrofuran, dioxaﬁe, acetone, toluene, dimethoxyethane,

acetonitrile, dimethylformamide, dimethylv sulfoxide or mixtures thereof. Preferably

* the solvent selected is ethanol.

- 10040] In (b) of the above process. the compound of formula | wherein R#H, is

deprotected to give eltrombopag. compound of formula la.

0041} The deprotection reaction process includes any of the following:

(a) where R is Ci alkyl, Cs4 cycloalkyl, the deprotection ‘of the compound of
formula [ is pérformed using protic acid such as hydroiodic acid, hydrobromic acid,
hydrobromic acid/acetic acid, methanesulfonic acid, trifluoroacetic acid; Lewis acid
selected from the group consisting of aluminiumb chloride, aluminium bromide,
aluminium iodide, stannous chloride, stannous bromide, titanium chloride, boron
trifluoride, boron tribromide, boroh trifluoride-dimethylsulfide complex, beryllium
chloride, beryllium bromide, zinc chloride, zinc bromide, trimethylsilylchloride,
trimethylsilylbromide, trimethylsilyliodide, lithium iodide, lithium iodide in refluxing
2,4,6-collidine, pyridine hydrochloride; sulphur compounds such as sodium
ethylmercaptide, sodium trimethylsilanethiolate; alkali organomides such as sodium
bis(trimethylsilyl)amide and lithium diisopropylamide; or

(b) where R is optionally substituted benzyl, methyloxybenzyl, the deprotection of the

compound of formula I is performed via hydrogenation reaction using hydrogen in the

presence of a metal catalyst; or

(c) where R is linear or branched alkylalkoxy, tetrahydrofuranyl, tetrahydropyranyl,

trityl, the deprotection of the compound of formula I is performed using an inorganic

10

PCT/IN2012/000610



20

25

30

WO 2013/072921

acid selected from the group Consisting of hydrochloric acid, hydrobromic acid,
sulfuﬁc acid, phosphoric acid; organic acid such as acetic acid; or

(d) where R is trialkylsilyl, the deprotection of the compound of formula I is
performed using acids such as acetic acid or fluorides such as tetrabutylammonium
fluoride; or |

(e) where R is acyl, the déprotection of the compound of formula I is performed using
an inorganic aci.d selected from the group consisting of hydrochloric acid,
hydrobrom.ic' acid, sulfuric acid, phosphoric acid; inorganic base selected from the
group consisting of sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate.

[0042] In one embodiment, the compound of formula I wherein R is methyl is
deprotected using aqueous hydrobromic acid to give eltrombopag, éompound of
formula la. ’

[0043] The reaction may be carried out at a temperature in the range of about 25°C to v
about 125°C. The reaction is carried out for a period of about 2 hours to about 80 ,
hours. Preferably the reaction is carried out at a temperature of about 110°C to about
I15°C for a period of about 35 hours to about 65 hours.

[0044] In one embodiment. the coxﬁpound of formula | wherein R is methyl is
deprotected using Lewis acid such as aluminium chloride to give eltrombopag,
compound of formula la. |

[0045] In one e.mbodiment, the cbmpound of formula I wherein R is methyl is

deprotected using Lewis acid such as aluminium chloride to give solid eltrombopag-

aluminium complex which on acid treatment gives eltrombopag, compound of

formula la. _

[0046] The reaction may be carried out in the presence of a suitable solvent. The
suitable .solvent includes but is not limited to cl{loroform, dichloromethane,
dichloroethane, toluene, xylene, chlorobenzene, tetrahydrofuran, dioxane,y tert-
butylmethyl ether, dimethoxyethane. Preferably the solvent selected is toluene,
tetrahydrofuran.

[0047] The reaction may be carried out at a temperature in fhe rénge of about 20°C to
about 125°C. The reaction is carried out for a period of about 2 hours to about 80
hours. Preferably the reaction is carried out at a temperature of about 25°C to about
40°C for a period of about 35 hour to about 65 hours to give eltrombopag-aluminium

complex.

11
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[0048] The .eltrombopag-aluminium complex on acid treatment gives eltrombopag,
' _ compound of formula Ia. The acid used includés hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, acetic acid. Preferably, the acid used is
acetic acid. The reaction may be carried out in the presence of a suitable solvent. The
5  suitable solvent includﬁ:s but is not limited to tetrahyvdrofuran, methanol, ethanol, 2-
propanol. The reaction may be carried out at a temperatiire in the range of about 25°C
to about 125°C. The reaction is carried out for a period of about 2 hours to about 80
hours. Preferably the reaction is carried out at a temperature of about 40°C to about
120°C for a period of about 2 hour to about 24 hours.

10 [0049] In one embodiment, the present invention provides a. process for - the
preparation of compound of formula I wherein R is H, the process comprising
reacting compound of formula III wherein R is Cy alkyl and X is Cl, Br, I, with
compound of formula IV wherein R' is boronic acid in the presence of a metal catalyst

| to give compound of formula I wherein R is Cy alkyl followed by deprotecting the

15  compound of formula 1 wherein R is Ci alkyl to give compound of formula [
wherein R is H. '

[0050] In one embodiment, the present invention provides a process for the
preparation of compound of formula I wherein R is H, the process comprising
reacting compound of formula 111 wherein R is methyl and X is Br. with compound of

20 lormula IV wherein R’ is boronic acid in the pre.sence of PdCl,(PPhs), catalyst to give
compound of formula 1 wherein R is methy! followed by deprotecting the compound
of formula I wherein R is methyl using aqueous hydrobromic acid to give compound
of formula I wherein R is H. .

[0051] In oné embodiment, the present invention prox}ides a process for the

25 preparation of compound of formula I wherein. R is H, the process comprising
reacting compound of formula HI wherein R is methyl and X is Br, with compound of
formula I'V wherein R' is boronic acid in the presence of PdCl,(PPh;), catalyst to give
compound of formula I wherein R is methyl followed by deprotecting the combound
of formula I wherein R is methyl using Lewis acid such as aluminium chloride to give

30  compound of formula [ wherein R is H.

[0052] In one embodiment, the present invention pfovides a process for isolating
~eltrombopag from an aqueous medium. ' |

[0053] The present invention provides a compouhd of formula II,

12
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wherein X and R are as defined above.

{0054} In one embodiment, the present invention provides a compound of formula 11,
wherein X is Brand R is methyl.

[0055] The present invention provides a process for the preparation of compound of

formula I11 which comprisés reacting a compound of formula V,

X
OR
r\lJH
1
H,C OR"
o] 0] \V4

wherein X and R are as defined above and R" represents hydrogen, C, . alkyl,

with 3,4-dimethylphenylhydrazine or salt thereof to give the compound of formula IiI.
{0056] The reaction may be carried out in the presence of alkali metal acetate such as
sodium acetate. potassium acetate and the like; potassium carbonate, sodium
carbonate. Preferably, alkali metal acetate is used; more preferably, sodium acetate is
used. .

[0057]‘ The reaction may be carried out in the presence of a suitable solvent. The
suitable solvent includes but is not limited to acetic acid, methanol, ethanol, 2-
propanol or mixtures thereof. Preferably the solvent selected is acetic acid.

[0058] The reaction may be carried out at a temperature in the range of about 25°C to

~ about the reflux temperature of the solvent. The reaction is carried out for a period of

about’ 1 hour to about 10 hours. Preferably the reaction is carried out at about the
reflux temperature of the solvent for a period of about 2 hours to about 5 hours.
[0059] In one embodiment, the present invention provides a process. for the

preparation of compound of formula III, the process comprising reacting a compound

13



15

20

25

WO 2013/072921 PCT/IN2012/000610

of formula V with 3,4-dimethylphenylhydrazine or sait thereof to give the compound
of formula III, wherein X is Br, R is methyl and R" is ethyl.

{0060} The present invention provides a compound of formu.la V,
L.

wherein X, R and R" are as defined above.

[0061] In one embodiment. the present invention provides a compound of formula V,
wherein X is Br, R is methyl and R" is ethyl. | |
[0062] The present invention provides a process for the vpreparation of corhpound of

formula V which comprises reacting a compound of formula VI or its salt thereof,

X
K
NH, VI
wherein X and R are as defined above,
with alkyl acetoacetate or acetoacetic abid in the presence of alkali or alkaline earth
metal nitrite and an inorgénic acid in a solvent system to yield the compound of
formula V. v '
[0063] The reaction may be carried out in the presence of alkali metal nitrite such as
sodium nitrite, potassium nitrite and the like; alkaline earth metal nitrite such as
calcium nitrite and the like. Preferably, sodium nitrite is used.
[0064] The inorganiﬁ acid is selected from the group consisting of hydrochloric acid,
nitric acid. sulfuric acid, hydrobromic acid. Prefera.bly, hydrochloric acid is used.
[0065] The reaction may be carried out in the presencé of a suitable solvent. The
suitable solvent includes but is not limited to methanol, ethanol, -propanol, 2-
propanol, water or mixtures thereof. Preferably the solvent selected is methanol,
water, ethanol-water mixture.
[0066] The reaction may be carried out at a temperature in the range of about 0°C to
about 10°C. The reaction is carried out for a period of about 2 hours to about 8 hours.
Preferably the reaction is carried out at a temperature about 0°C to about 5°C for a

period of about 2 hours to about 6 hours.

14
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[0067] In one embodiment, the present invention provides a process for the

preparation of compound of formula V, the process comprising reacting a compound

of formula VI with alkyl acetoacetate in presence of sodium nitrite and hydrochloric

e_lcid to yield the compound of formula V, wherein X is Br, R is methyl and R" is
5 ethyl. | |

[0068] The present invention provides a process for the preparatioh of eltrombopag,

- ~compound of formula Ia,

3 1a

_ and pharmaceutically acceptable salts thereof, the process comprbising:

10 (a) reacting 3-bromo-2-methbxyaniline with ethylacetoacetate in the presence of
alkali or alkaline earth metal nitrite and inorganic acid to give ethyl 2-[(3-bromo-2-

methoXyphenyl)hydrazono]-3-oxobutanoate, compound of formula Va;

Br
e
e \
o |
Hacﬁo\/CHE,
' o o Va
(b) reacting the compound of formula Va with 3.4-dimethylphenylhydrazine or salt

I5  thereof to give 1-(3,4-dimethylphenyl)-3-methyi-4-(3-bromo-2-

methoxyphenyl)hydrazono-S-pyrazolone, compound of formula [lla;
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_ o, [la
(c) reacting the compbund of .formula [Ha with 3-carboxyphenyiboronic acid in the
presence of a metal catalyst to give 3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo0-
l,5-dihydro-pyrazol-4-ylidene]hydrazino}-2"-methoxybiphenyl-3-carboxylic acid, .

5 compound of formula Ib;

Ib
(d) deprotecting the compound of formula Ib using Lewis acid to give eltrombopag;
and optionally, converting to its pharmaceutically acceptable salt.
[0069] In (a) of the above process, 3-bromo‘-2-methoxyaniline is reacted‘ with
10 - ethylacetoacetate in presence of alkali or alkaline earth metal nitrite and inorganic
acid to give ethyl 2-[(3-bromo-2-methoxyphenyl)hydrazono]-3-oxobutanoate,
compound of-formula Va. ‘ '
[0070] The reaétion may be carried out in the presence of alkali meial nitrite such as
sodium nitrite, potassium nitrite and the like; alkaline earth metal nitrite such as
IS calcium nitrite and the like. Preferably. sodium nitrite is used. The inorganic acid is
selected from the group consisting of hydrochloric acid, nitric acid, sulfuric acid,
hydrobromic acid. Preferably, hydréchloric acid is used. The reactio-n, may be carried

out in the presence of a suitable solvent. The suitable solvent includes but is not
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limited to methanol, ethanol, 1-propanol, 2-propan‘ol, water or mixtures thereof.
Preferably the solvent selected is methanol, water, ethanol-water mixture.

[0071] In (b) of the above proéess, the compound of formula Va is reacted with 3,4-
dimethylphenylhydrazine or salt thereof to give 1-(3.4-dimethylphenyl)-3-methyl-4-
(3-bromo-Z—metho@phenyI)hydrazono-S-pyrazolone, compound of formula [lla.
[0072] The reaction may be carried out in the presence of alkali metal acetate such as
sodium acetate, potassium acetate and the like; sodium carbonate, potassium
carbonate. Preferably, the alkali metal acetate used is sodium acetate. The reaction
may be carried out in the presence of a suitable solvent. The suitable solvent includes
but is not limited to acetic acid, methanol, ethanol or mixtures thereof. Preferably the
solvent selected is acetic acid. The reactioﬁ may be carried out at a temperature in the
range of about 25°C to about the reflux temperature of the solvent. The reaction is
carried out for‘ a period of about 1 hour to about 10 hours. Preferably the reaction is
carried out at to about the reflux temperature of the solvent for a period of about 2h to -
about 5Sh.

[0073]) In (c) of the above process, the compound of formula [lla with 3-
carboxyphenyliboronic acid in presence of metal catalyst to give 3'-{N'-[1-(3,4-
dimetlwlphenyI)-3-methyl-5-oxo-I,5-dihydro-pyrazo|-4-ylidene]hydrazino}-2"-
methoxybipheny!-3-carboxylic acid, compound of formula Ib.

[0074} A suit.able metal catalyst includes but is not limited to Pd(PPhs),, |
PdCl,(PPh;),, PdCly(dppf), Pd(OAc),, NiCly(PPhs),, PdCly(dppb). Preferably, the
metal catalyst selected is PdCl,(PPhs),. The reaction may carried out in the presence
of base which inclqdes organic base such as triethylamine, N-methylmorpholine,
DBU; inorganic bésé such as lithium hydroxide, sodium hydroxide, potassium
hydroxide, sodium carbonate, potassium carbbnate, sodium bicarbonate, potassium
bicarbonate. Preferably, the base is selected from inorganic base and more preferably
the base is potassium hydroxide. The reaction may carried out in the presence of a
suitable sol.vent. The suitable solvent ihcludes but is not limited to ethanol, methanol,
2-propanol, methyl acetate, ethyl acetate, acetone, ethylmethylketone,
tetrahydrofuran, dioxane, toluene, dimethoxyethane, acetonitrile, dimethylformamide;
water or mixtures thereof. Preferably the solvent selected is ethanol-water mixture.
The reaction may be carried out at a temperature in the rang‘e of about 25°C to about

the reflux temperature of the solvent. The reaction is carried out for a period of about
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3 hours to about 40 hours. Preferably the reaction is-carried out at a temperature of
about 70°C to about 85°C for a period of about 15 hours to about 30 hours."

[0075} In (d) of the above process, the compound of formula Ib is deprotected using
Lewis acid to give eltrombopag.

[0076] [n one embodiment, the compound of formula Ib is deprotected using Lewis
acid selected from the group consisting of aluminium chloride. aluminium bromide,
aluminium ioc_Iide, stannous chloride, stannous bromide, titanium chloride, boron
trifluoride, boron tribromide, boron trifluoride-dimethylsulfide complex, beryllium
chloride, beryllium bromide, zinc chloride, zinc bromide, trimethylsilylchloride,
trimethylsilylbromide, trimethylsilyliodide.

[0077] In one embodiment, the compound of formula Ib is deprotected using Lewis
acid such as aluminium chloride to give solid eltrombopag-aluminium complex which
on acid treatment gives eltrombopag. The deprotection reaction procesé is as
discussed supra. ‘

[0078] The present invention provides a process for the prepara‘tilon of eltrdmbopag, a

compound of formula Ia,

la
the process comprising subjecting the cOfnpound of formula I to a deprotection

reaction,
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CH, l

wherein R represents linear or branched C4 alkyl, Csg cycloalbkyl, optionally
substituted  benzyl, . linear or branched alkylalkoxy, tetrahydrofuranyl,
tetrahydropyranyl, methyloxy‘benzyl, trialkylsilyl, acyl, trityl.

[0079] In one embodiment, the present invention provides a process for the
preparation of eltrombopag comprising subjecting the compound of formula I wherein
R i§ Ci5s alkyl, Csg cycloalkyl, to a deprotection reaction using protic acid such as
hydroiodic acid, hydrobromic acid, hydrobromic acid/acetic acid, hethanesulfohic
acid, trifluoroacetic acid; Lewis acid selected from the group consisting of aluminium
chloride, alhminium bromide, aluminium iodide, stannous chloride, stannous
bromide, titanium chloride, boron trifluoride, boron tribrbmide, boron trifluoride-
dimethylsulfide complex, beryllium chioride, beryllium bromide, zinc chloride, zinc
bromide. trimethyvisilyichloride, trimethylsilylbromide, trimethylsilyliodide, lithium
wodide. lithwm iodide in refluxing 2.4.6-collidine, pyridine hydrochloride; sulphur
compounds such as sodium ethylmercaptide, sodium trimethylsilanethiolate; alkali
organomides such as sodium bis(trimethylsilyl)amide and lithium diisopropylamide.
[0080] In one embodiment, the present invention provideé a process‘ for the
preparation of eltrombopag, the process comprising subjecting fhe compound of
formula I wherein where R is optionally substituted benzyl, methyloxybenzyl, to a
deprotection reaction by hydrogcﬁation using Hydrogen in the presence of a metal
catalyst. |

[0081] In one embodiment, the present invention provides a process. for the
preparation of eltrombopag, the process comprising subjecting the compound of
formula I wherein R is linear or branched alkylalkoxy, tetrahydrofuranyl,

tetrahydropyranyl, trityl, to a deprotection reaction using an inorganic acid selected
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frbm the groﬁp co.néisting of hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphori¢ acid; organic acid such as acetic acid. '

[0082] In one embodiment, the present invention provides a procéss for the
preparation of eltrombopag, the process comprising subjecting the compound of
formula I wherein R is trialkylsilyl, to a deprotection reaétion using acids such as
acetic acid or fluorides such as tetrabutylammonium fluoride.

[0083] In one embodiment, the present invention provides a pfocess for the

. preparation "of eltrombopag, the process comprising subjecting the compound of

formula 1 wherein R is acyl. to a deprotection reaction using an inorganic acid
selected from the group consisting of hydrochloric acid, hydrobromic acid, sulfuric
acid. phosphoric acid; inorganic base selected from the group consisting of sodium
hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate.

[0084] In one embodiment, the present invention provides a process for the
preparation of eltrombopag, the process comprising subjécting the compound of

formula I wherein R is methyl, to a deprotection reaction using-hydrobromic acid.

- {0085] In one embodiment, the present invention provides a process for the

preparation of eltrombopag, the process comprising subjecting the compound of
formula [ wherein R is methyl, to a deprotection reaction using Lewis acid. ‘
[0086] In one embodiment, the present invention provides a process for the
preparation of eltrombopag, compound of formula la, the process comprising
depfoteéting the compound of formula I wherein R is methyl, using a Lewis acid such
as aluminium éhloride to give solid eltrombopag-aluminium complex, then on acid
treatment gives eltrombopag, compound of formula la.

{0087] The reaction may be carried out in the presence of a suitable solvent. The
suitable solvent includes but is ‘not limited to chloroform, dichloromethane,
dichloroethane, toluene, xylene, chiorobenzene, tetrahydrofuran, dioxane, tert-
butylmethyl ether, dimethoxyethane. Preferably the solvent selected is toluene,
tetrahydrofuran. _

[0088] The reaction may be carried out at a temperature in the range of about 20°C to
about 125°C. The reaction is carried out for a period. of about 2 hours to about 80
hours. Preferably the reaction is carried out at a temperature of about 25°C to about
40°C for a period of about 35 hours to about 65 hours to give eltrombopag-aluminium

complex.
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[0089] The eltrombopag-aluminium complex on acid treatment gives eltrombopag,
compound of formula la. The acid used includes hydrochloric acid, hydrobromic acid,
suifuric acid, nitric acid, phosphoric acid, acetic acid. Preferably, the acid used is
acetic acid. The suitable solvent includes but is not limited to tetrahydrofuran,
methanol, ethanol, 2-propanol. The reaction may be carried out at a temperature in the
range of about 25°C to about 125°C. The reactiQn is carried out for a period of about 2

hours to about 80 hours. Preferably the reaction is carried out at a temperature of

 about 40°C to about 120°C for a period of about 2 hour to about 24 hours.

[0090] The present invention provides an eltrombopag-aluminium complex.

[0091] The present invention provides a solid eltrombopag-alumfnium complex.
|0092] The present invention provides use of compound of formula 111, or V in the
preparation of eltrombopag or salt thereof.

[0093] The present invention provides use of compound of formula I, wherein R
represents Iinéar or branched C alkyl, C;5.3 cycloalkyl, optionally substituted benzyl,
linear or  branched alkylalkoxy, tetrahydrofuranyl, tetrahydropyranyl,
methyloxybenzyl, trialkylsilyl, acyl, trityl in the preparation of eltrombopagl or salt
thereof. '

[0094] In one embodiment, the present invention provides use of compound of
formula.llla, Va, dr Ib in the preparation of eltrombopag and salt thereof.

[0095] The present invention provides a process for the preparation of substituted 3'-

hydrazino-bibh»enyl-3-carboxylic acid compounds of formula I and salts thereof,

CH,
3 ‘ I

wherein R represents hydrogen, linear or branched Ci alkyl, Css cycloalkyl,
optionally substituted benzyl, linear or branched alkylalkoxy, tetrahydrofuranyl,
tetrahydropyranyl, methyloxybenzyl, trialkylsilyl, acyl, trityl; the process comprising:

a) reacting a compound of formula VII,
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o
SOl
OR

o o - VI
wherein R is as defined above and R" represents hydrogen, C,¢ alkyl,
with 3,4-dimethylphenylhydrazine or salt thereof to give the compound of formula I;
and |
b) optionally, deprotecting the compound of formula I.
[0096] In (a) of the above process, the reaction may be carried out in the presence of
atkali metal acetate such as sodium acetate, potassium acetate and the like; potassium
carbonate. sodium carboniate. Preferably, alkali metal ace.tate is used: more preferably,
sodium acetate is used. The reaction may be carried out in the presence of a suitable
solvent. The suitable solvent includes but is not limited to acetic acid, methanol,
ethanol, 2-propanol or mixtures thereof. Preferably the solvent selected is acetic acid.
The reaction may be carried out at a temperature in the range of about 25°C to about
the reflux temperature of the solvent. The reaction is carried out for a period of about

1 hour to about 10 hours. Preferably the reaction is carried out at about the reflux

" temperature of the solvent for a period of about 2h to about Sh.

[0097] In one embodiment, the compound of formula VII is reacted with 3,4-
dimethylphenylhydrazine or salt thereof to give the compound of formula I, wherein
R is methyl and R" is ethyl. ,

[0098] In (b) of the above process, the compound of formula I wherein. R#H, is
deprotected to give eltrombopag, compound of formula [a. The deprotection reaction
p‘rocess is as discussed supra. |

[0099] In one embodiment, the pfesent invention provides a process for the

preparation of compound of formula | wherein R is H, the process comprising

reacting compound of formula VII wherein R is C 4 alky! and R" is hydrogen, C,
alkyl with 3,4-dimethylphenylhydrazine or ‘salt thereof to give the compound of
forrﬁula I wherein R is Cy alkyl followed by deprotecting the compound of formula |
wherein R is C¢ alkyl using aqueous hydrobromic acid, Lewis acid such as

aluminium chloride to give compound of formula I wherein R is H.
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[0100] The present invention provides a compound of formula VII,

o

°© o \21!
wherein R represénts hydrogen, linear or branched Cis alkyl,” Cs5 cycloalkyl,
optionally substituted bénzyl, linear or branched alkylalkoxy, tetrahydrofuranyl, |
tetrahydropyranyl, methyloxybenzyl, trialkylsilyl, acyl, trityl; and R" represents
hydrogen, C,. alkyl. |
[0101] In one embodiment, the present invention provides a compound of formula V,
wherein R is methyl and R" is ethyl.
[0102] The present invention provides a process for the preparation of compound of
formula VIL. the process comprising:
a) reacting a compound of formula VI, wherein X and R are as defined above, with a

compound of formula IV, wherein R' is as defined above,

@]
X
' OH
OR '
NH, R'

VI v

in the presence of a metal catalyst to give a compound of formula VIII,

Vi

wherein R is as defined above; and

b} reacting the compound of formula VIII with alkyl acetoacetate or acetoacetic acid
in the presence of alkali or alkaline earth metal nitrite and an inorganic acid to yield
the compound of formula VIl

[0103] In (a) of the above process, the compound of formula VI, wherein X and R are

as defined above, is reacted with the compound of formula IV; wherein R' is boronic
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acid or boronic acid ester or halogen in the presence of a metal catalyst to give the
compound of formula VIII, wherein R is as defined above.

[0104] A suitable m-etal catalyst includes but is not limited to Pd(PPhs),,
PdCly(PPh;),, PACly(dppf), Pd(OAc),, NiCly(PPhs),, PdCly(dppb). Preferably, the
metal catalyst selected is PdCIz(PPhs),. The reaction of'compound of formula VI with
compound of formula IV may be carried out in the presence of base which includes
organic base such as triethylamine, N-methylmorpholine, DBU; inorganic base such
as lithium -hydroxide,isodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, sodiu.m bicarbonate, potassium bicarbonate. Preferably, the base
is selected from inorganic base and more preferably the base is potassium hydroxide,
potassium carbonate. The reaction of compound of formula VI with compound of
formula IV may be carried out in the presence of a suitable solvent. The suitable_

solvent includes but is not limited to ethanol, methanol, 2-propanol, methy! acetate,

' ethyl acetate, acetone, ethylmethylketone, tetrahydrofuran, dioxane, toluene,

dimethoxyethane, acetonitrile, dimethylformamide, dimethy! sulfoxide; Water or
mixtures thereof. Preferably the solvent selected is e’thanol—wat‘er~ mixture. The
reaction of compound of formula VI with compound of formula 1V may be carried out
at a temperature in the range of about 25°C to about the reflux temperature of the
solvent. The reaction is carried out for a period of about 3 hours to aboﬁl 40 hours.

Preferably the reaction is carried out at a temperature of about 70°C to about 85°C for
a period of about 153 hour to about 30 hours. |

[0105] In one embodiment, the compound of formula VI, wherein R is C]_é alkyl, X is
Br, is reacted with the compound of formula IV; wherein R' is boronic acid in the
presence of a metal catalyst. | ‘

[0106] In one embodiment, the compound of forﬁUla VI, wherein X is Brand R is
méthyl, is reacted with the compound of formula IV; wherein R’ is boronic acid, in the

presence of PdCI;(PPhs), catalyst and potassium carbonate as base.

[0107] In one embodiment, the compound of formula VI, wherein R is C alkyl, X is

Br is reacted with the compound of formula IV; wherein R’ is halogen selected from
the group consisting of Cl, Br, 1.

[0108] In (b) of the above process, the reaction may be carried out in the presence of
alkali metal nitrite such as sodivam nitrite. potassium nitrite and the like; alkaline earth
metal nitrite such as calcium nitrite and the like. Preferably, sodium nitrite is used.

The inorganic acid is selected from the group consisting of hydrochloric acid, nitric
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acid, sulfuric acid, hydrobromic acid. Prefe_rably; hydrochloric acid is used. The
reaction may be carried out in the presence of a suitable solvent. The suitable solvent
includes but is not limited to methanol, ethanol, 1-propanol, 2-propanol, water or
mixtures thereof, Preferably the solvent selected is methanol—water mixture. |
[0109] In one embodiment, the compound of formula VIII, wherein R is C; 4 alkyl, is 'i
reacted with alkyl acetoacetate or acetoacetic acid in presence of sodium nitrite and
hvdrochloric acid to yiéld the compound of fc‘)rmuia VI, - wherein R is C, 4 alkyl and
R" is hydrogen, C, . alkyl.

[0110] The present invention provides a process for the preparation of compound of

formula VII which compriseé reacting a compound of formula V,

X
OR
: (0]
ITIH
Nl OH
HsC\ﬂ)\’(OR.
. QO (6] R'
\% ' v

wherein X, R and R" are as defined above, with a coﬁpOund of formula IV, wherein
R’ is as defined above, in the presence of a metal catalyst to give the éompound of
formula VII. _ .

[0111] In one embodiment, the compound of formula V, wherein X and R are as
deﬁnéd above, is reacted with the compound of formula [V; wherein R' is boronic
acid or boronic acid ester or halogen in the presence of a metal catalyst.

{0112} A suitable metal catalyst includes but is not limited to Pd(PPh;)s,
PdCly(PPhs);, PdCly(dppf), Pd(OAc);, NiCly(PPhs),, PACly(dppb). Preferably,. the
metal catalyét selected is PAdCly(PPhs),. The reaction of compound of formula V with
compound of formula [V may be carried out in the presence of base which includes
organic base such as triethylamine, N-methylmorpholine, DBU; inorganic base such
as lithium hydroXide, sodium hydroxide, potassium hydroxide, sodium cafbonate,
potassium carbonate, sodium bicarbonate, potassium bicarbonate. ‘Preferably, the base
is selected from inorganic base and more preferably the base is potassium hydroxide,
potassium carbonate. The reaction of compound of formula V with compound of
formula IV may be carried out in the presence of a suitable solvent. The suitable

solvent includes but is not limited to ethanol. methanol. 2-propanol, methyl acetate,
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ethyl acetate, acetone, ethylmethylketone,b tetrahydrofuran, dioxane, toluene,
dimethoxyethane, acetonitrile, dimethylformamide, dimethyl sulfoxide; water or
mixtures thereof. Preferably the solvent seiected is ethanol-water mixture. The
reaction of compound of formula V with compound of formula IV may be carried out
at a temperature in the range of about 25°C to about the reflux temperature of the
solvent. The reaction is carried out for a period of about 3 hours to about 40 hours.
Preferably the reaction is carried out at a temperature of about 70°C to about 85°C for
a period of about 15 hour to about 30 hours.

[0113] In one embodiment. the compound of formula V. wherein R is C,4 alkyl, X is
Br, is reacted with the compound of formula [V; wherein R’ is boronic acid in the
presence of a lﬁetal catalyst. ' v

[0114] In one embodiment, the compound of formula V, wherein X is Br and R is
methyl, is reacted with the compound of formula IV; wherein R’ is boronic acid, in the
presence of PACIy(PPh;), catalyst and p/otassium carbonate as base. -

[0115] In one embodiment, the compound of formula V, wherein R is C¢ alkyl, X is
Br is reacted with the compound of formula IV; wherein R' is halogen selected from
the group consisting of Cl, Br, I. |

[0116] Thé present inventi(lmvprovides a process for the deprotection of a compound

of formula III,

CH,
3 [11 .
wherein R represents linear or branched C,s alkyl, Cis cycloalkyl, optionally
substituted ~ benzyl, linear or branched alkylalkoxy, tetrahydrofuranyl,
tetrahydrobyranyl, methyloxybenzyl, trialkylsilyl, acyl, trityl, and X is selected from
the group consisting of Cl, Br, L.
[0117] The deprotection of compound of formula Il may be carried out as described

for compound of formula I wherein R#H, as discussed supra.
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(0118] In one embodirﬁeht, the present invention provides a process for the
deprotection of the compound of formula III, the process comprising subjecting the
compound of formula III wheréin R is methyl, to a deprotection reaction using
hydrobromic acid, Lewis acid such as aluminium chloride.

[0119] The present invention provides an eltrombopag ammonium salt.

[0120] The present invention provides an elt'rombopag ammonium salt characterized
by a proton NMR spectrum having peaks at 6 14.81 (brs,1H), 8.17 (s,1H), 7.80-
7.82(m,3H), 7.65-7.68 (d,1H), 7.34-7.42 (m,2H), 7.01-7.07 (m,2H), 6.87 (t,1H), 2.37
(s,3H), 2.32 (s,3H), 2.18 (s,3H). -

[0121] The present invention pro?ides an eltrombopag ammonium salt with ammonia
content in the range of about 3.5% to about 8.5%.

[0122] The present invention provides an eltrombopag ammonium salt which may be
mono-ammonium salt or di-ammonium salt, pfeferably in crystalline form or
amorphous form. v

[0123] The present invention provides a process for the preparation of eltrombopag
ammonium salt comprising reacting eltrombopag with a source of ammonia.

[0124] A suitable source of ammonia includes but is not limited to ammonia water
(aqueous ammonia), ammonium carbonate, ammonia gas, liquid- ammonia.
Preferably, the source of ammonia selected is ammonia water.

[0125] The reaction may be carried out in the presence of a suitable solvent. The
suitable solvent includes but is not limited to methanol, ethanol, 1-propanol, 2-
propanol, 1-butanol, 2-butanol, methyl acetate, ethyl acefate, n-propyl acetate, tert-
butyl acetate, acetone, ethylmethylketone, methyl isobutyl ketone, chloroform,
dichloromethane. dichloroethane, tetrahydrofuran, dioxane, tert-butylmethyl ether,
toluene: xylene. chlorobenzene,'dimethoxyethane, acetonitrile, dimethylformamide;
water or mixtures thereof. Preferably the solvent selected is tetrahydrofuran.

[0126] The reaction may be carried out at a temperature in the range of about 10°C tb
about 40°C. The reaction is carried out for a period of about 1 hour to about 20 hours.
Preferably the reaction is carried out at a temperature of about 20°C to about 35°C for
a period of about 1 hour to about 5 hours. ‘

[0127] In one embodiment, the present invention provides a process for isolating

eltrombopag as an eltrombopag ammonium salt.
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[0128] Eltrombopag may be converted to i.ts pharmaceutically acceptable salts such as
its monoethanolamine, bisethanolamine salts. Preferably, eltrombopag is converted t(;
its bisethanolamine salt namely, eltrombopag olamine; compound of formula II.
[0129] In one embodiment, the present invention provides a process for the
preparation of eltrombopag olamine comprising reacting eltrombopag or a salt thereof
with excess of ethanolamine without using any additional reaction solvent.

[0130] In one embodiment, the present invention  provides a process for the

preparation of eltrombopag olamine comprising reacting eltrombopag or a salt thereof

~ with ethanolamine in an aqueous medium.

[0131] In one embodiment, the present invention provides a process for the
preparation of eltrombopag olamine comprisingbreacting eltrombopag or a salt thereof
with ethanolamine in water.

[0132] in one embodiment, the present ‘inv'ention proyides a process for the
preparation of eltrombopag olamine comprising reacting eltrombopag or a salt thereof
with ethanolamine in a solvent and isolating eltrombopag olamine by addition of anti-
solvent. _ ‘
[0133] The solvent that may be utilized for this steb includes, but is not limited to
alcohols such as methanol, ethanol, 1-propanol, 2-propanol, l-butano],.2-butanol, I-.
pentanol, l-octanol and the like; ethers such as tert-butylmethyl ether,
tetrahydrofuran, dioxane and the like; esters such. as methyl acetate, ethyl acetate, n-
propyl acetate, and tert-butyl acetate and the like; ketones such as acetone, ethyl
methyl ketone and methy! isobutyl ketone and the like; dimethyl sulfoxidé; dimethyl
formamide; dimethyl acetamide; water and mixtures thereof.

[0134] The anti-solvent that may be utilized for this step includes, but is not limited to
ethers such as diethyl ether, dimethyl ether, diisopropy! ether, tetrahydrofuran,
dioxane: hydrocarbons such as n-hexane, n-heptane, cyclohexane; water and mixtures
thereof: preferably non-polar anti-solvent is used.

[0135] The present invention provides a process for the preparation of eltrombopag
olamine comprising reacting eltfombopag ammonium salt with ethanolamine.

[0136] In one embodiment, the present invention provides a process for the
preparation of eltrombopag olamine compri.sing reacting eltrombopag ammonium salt

with ethanolamine, preferably, without using any additional reaction solvent.
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[0137] In one embodiment. the present invention provides a process for the
preparation of eltrombopag olamine comprising reacting eltfombopag ammonium salt
with ethanolamine in the presence of a solvent.

[0138] The solvent that may be utilized for this step includes, but is not limited to
methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, methyl acetate, ethyl
acetate, n-propyl acetate, tert-butyl acetate, acetone, ethylmethylketone, methyl
isobutyl ketone, tetrahydrofuran, dioxane, tert-butylmethyl ether, toluene,
dimethoxyethane, acetonitrile, dimethylformémide; water or mixtures thereof.

[0139] The present invention provides use of eltrombopag ammonium salt in the
preparation of eltrombopag olamine. v

[0140] In one embodiment, the present invention provides ‘a process for the -
preparation of eltrombopag olamine, the process comprising: (a) treating a reaction
mixture containing.eltrombopag with a base to give eltrombopag salt, and (b) reacting
the eltrombopag salt with ethanolamine to give eltrombopag olamine directly,
wherein eltrombopag is formed in-situ in the reaction. The eltrombopag salt obtained
in this step includes, but I§ not limited to eltrombopag sodium salt, eitrombopag
potassium salt. eltrombopag ammonium salt. b

[0141] In one preferred embodiment, the present invention provides a process for the
preparation of eltrombopag olamine, the process comprising: (a) treating a reaction
mixture containing eltrombopag with a source of ammonia to give eltrombopag
ammonium salt, and (b) reacting the eltrombopag ammonium' salt With ethanolamine
to give eltrombopag olamine directly, wherein eltrombopag is formed in-situ in the
reaction.

[0142) The present invention provides eltrombopag and a salt thereof, having a
compound of formula Illa in less than about 0.5%, preferably less than about 0.15%,
more preferably less than about 0.05%. ‘ ‘

[0143] The present invention provides eltrombopag and a salt thereof, having'a
compound of formula I1Ib in less than about 0.5%, preferably less than about 0.15%,

more preferably less than about 0.05%.
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hy I1b
[0144] The present invention provides eltrombbpag and a salt thereof, having a
compound of formula IXa in less than about 0.5%, preferably less than about 0.15%,

more preferably less than about 0.05%.

5 CH, [Xa
[0145] The present invention provides eltrombopag and a salt thereof, having a
compound of formula IXb in Iess than about 0.5%, preferably less than about 0.15%,

more preferably less than about 0.05%.

CH,
CHs IXb
10 [0146] The present invention provides substituted 3'-hydrazino-biphenyl-3-carboxylic -
acid compounds of formula I. salts thereof and intermediate compounds, obtained by
the above processes. as characterized and anallyzed by following techniques:
A. Proton NMR spectra were recorded in CDCIl; and DMSO-ds using NMR
_instrument- Varian 300 MHZ
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B. IR spectra were recorded using IR instrument- Perkin Elmer Spectrum One FTIR

and all the samples prepared in KBr. _ '

C. Mass spectra were recorded using instrument- Thermofinnigan, LCQ DECA XP

MAX | B

D. HPLC

E. Melting point

[0147] The following examplés are provided to enable one skilled in the art to
_practice the invention and are merely illustrative of the invention. The examples

should not be read as limiting the scope of the invention as defined in the features and

advantages.
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EXAMPLES ‘
[0148] EXAMPLE 1: Preparation of Ethyl 2-[(3-brom0;2-
methoxyphenyl)hydrazono]-3-oxobutanoate ' |
To a solution of 3-bromo—2-methoxyanil'ine (20g) in IN hydrochloric acid (400mL)

was added a solution of sodium nitrite (7.2g in 720mL of water) at about 0°C to about

- 5°C under stirring. The reaction mixture was stirred for about 15 minutes at about

5°C. Then ethyladetoacetate (12.9g) was added to the reaction mix.ture and stirred for
about 15 minutes at about 0°C to about 5°C. Sodium bicarbonate solution (27.5g in
300ml. water) and éthanol (400mL) was then added to the reaction. mixture. The
reaction mixture was allowed to warm to about room temperature and stirred for
about 2 hours. The mixture was filtered, washed with water (200mL) aﬁd dried to get

yellowish solid. Yield: 33g; Melting point: 75.9-77.1°C; Purity (HPLC): 99.12%

IR: 3421, 1706, 1684, 1517, 1215, 1093, 980cm™'; Mass: m/z 342.88 [M+] and 344.86

(M+2] |

'H NMR (300 MHz in CDCls): & 12.86 (s,1H), 7,58-7.6] (d,1H), 7.30-7.33 (d,1H),
7.02-7.07 (m,1H), 4.31-4.43 (9,2H), 3.95 (s,3H),2.5 (s,3H),1.38-1.43 (t,3H)

[0149] EXAMPLE 2: Preparation of 1-(3,4-dimethyl'p’henyl)-3-methyl;4-(3-
brom0-2-meth0xyphen§'l)hydrazono-S-pyrazolone

A solution of ethyl-2-[(3-bromo-2-methoxyphenyl)hydrazono]-3-oxobutanoate (5g)
prepared as in Example 1, and 3,4-dimethy'lphenylhydrazine‘ hydrochloride (2.48g)
and sodium acetate (1.4g) in glacial acetic acid (100mL) was stirred and heated to
reflux for about 3 hours. The mixture was cooied to about room temperature and
stirred for about 1 hour. It was filtered, washed with water (25mL) and dried in an
oven at about 55°C to about 60°C for about 12 hours.to obtain an orange solid
product. Yield: 4.15g; Melting point: 197.4-198.2°C; Purity (HPLC): 99.33%

[R: 3444, 1559, 1337, 1256, 1114, 1019cm™" ; Mass: m/z 415 [M+] and 417 [M+2]

'H NMR (300 MHz in CDCls): & 13.7 (brs,1H), 7.64-7.73 (m,3H), 7.32-7.35 (d,1H), -
7.1'6-7_.19 (d,1H), 7.07-7.16 (t,1H), 4.01 (s,3H), 2.36 (s,3H), 2.31 (s,3H), 2.27 (s,3H)
[0150] EXAMPLE 3: Preparation of 3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-
oxo;l,5—dihydro—pyrazol—4-ylidene]hydrazino}-z'-methoxybiphenyl-3-carboxylic
acid _

A  mixture of 1-(3,4-dimethylpheny!)-3-methyl-4-(3-bromo-2-
methoxyphenyl)hydrazono-5-pyrazolone (5g) prepared as in Example 2, and 3-
carboxyphenylboronic acid (2.99g), bis(triphenylphosphine)palladium(Il)chloride
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[PACIy(PPhs),] (0.42g), potassium hydroxide (1.74g) in ethanol (250mL) and water
(30mL) was heated to about reflux temperature and stirred for about 24 hours. The hot
mixture was filtered to remove the catalyst. The clear filtrate was concentrated under
vacuum. To the residue, water (100mL) was added; acidified to pH 3-5 using
hydrochloric acid and stirred for about 30 minutes at about room temperature. The
slurry was filtered to give a yellowish orange solid product, which was washed with
water (50mL) and dried in an oven at about 55°C to about 60°C for about 12 hours.-
Yield: 4g; Melting point: 256.5-257.2°C; Mass: m/z 455.61 [M-1]

IR: 3413, 1687, 1546, 1501, 1258, 1003cm’ '

_IH. NMR (300 MHz in DMSO-de): 8 13.7 (brs,1H), 13 (brs,IH), 8.17 (s,1H), 7.98-

8.01 (d.1H). 7.87-7.96 (d.1H). 7.78-7.84 (d.1H), 7.58-7.75 (m.3H). 7.36-7.52 (m,1H),
7.29-7.34 (d.1H), 7.18-7.26 (d.1H). 3.44 (s,3H), 2.32 (s,3H), 2.25 (s,3H), 2.21 (s,3H)
[0151] EXAMPLE 4: Preparation o‘f 3'-{N’-[l-(3,4-dim‘ethy|phenyl)—3-methyl-5-
0x0~1,S-dihydro—pyrézol-4-ylidene]hydrazino}-Z'-hydroxybiphenyl-3-carb0xylic
acid '

A solution of 3'V-{N'-[1-(3,4-dimethylphenyl)-3-methyl-S-oxo-1,5-dihydro-pyrazol-4-
ylidenelhydrazino}-2'-methoxybiphenyl-3-carboxylic acid (4g), prepared | as in
Example 3, in 48% aqueous hydrobromic acid (35mL) and glacial acetic acid (35mL)
was stirred and heated under reflux for about 60 hours. The reaction mixture was
concentrated under vacuum to a thick residue. Water (40mL) was added and.basiﬁed
to pH .7-8 using saturated solution of sodium bicarbonate (20mL). The mixture was
filtered to give an orange solid, which was washed with water (25mL) and dried in an
oven at 55°C about to about 60°C for about 12 hours.

Yield: 3g; Melting point: 231.,6-232.9°C; Mass: ;n/z 443.16 [M+1]

IR: 3292, 1707. 1541, 1503. 1223, 1118, 1000cm’’

"H NMR (300 MHz in DMSO-dg): 8 13.75 (brs, 1H), 13.09 (brs,1H), 9.69 (s,1H), 8.13
(s.1H), 7.94-7.97 (d,1H), 7.79-7.82 (d.1H), 7.62-7.71 (m,3H), 7.16-7.21 (m,3H), 2.32
(s,3H), 2.26 (s,3H), 2.22 (s,3H) |

[0152] EXAMPLE 5: Preparation of eltrombopag olamine

To a solution of ethanolamine (0.9g) in ethanol (100mL) was added a solution of 3'-
{N’-[l-(3,4-dimethylphenyl)-3-rﬁethyl-S-oxo-1,5-dihydro-pyrazol-4-
ylidene}hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid (3g), prepared as .in
Example 4, in tetrahydrofuran (40mL) at about room temperature over about 30 to 40

minutes and stirred for about 3 hours at about room temperature. The mixture was
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filtered, washed with ethanol (25mL) and dried in an oven at about 55°C to about

60°C for about 12 hours. Yield: 3.7g

‘IR: 3421, 1637, 1508, 1377, 1347, 1293, 1273, 1255, 1227, 1193, 1117, 1064, 1015,

766, 747cm’’ |

'H NMR (300 MHz in DMSO-dg): & 14.81 (Brs,lH), 8.20(s,1H), 7.77-7.83 (m,4H),
7.64-7.67 (d,2H), 7.32-7.42 (m,4H), 7.01-7.07 (t, 3H), 6.87 (d,2H) 3.56(t, 4H), 2.82
(m, 4H), 2.37 (s,3H), 2.22 (s,3H), 2.18 (5,3H). ‘

[0153] EXAMPLE 6: Preparation of 3'-amino-2'-methoxybiphenyl-3-carboxylic:

acid

A mixture of 3-bromo-2-methoxyaniline (3g), 3-carboxyphenylboronic acid (2.94g),
bis(triphenylphosphine)palladium(Il)chloride [PdClz(PPh3‘)2] (0.30g) and potassium
carbonate (5.2g) in ethanol (100mL) and water (20mL) was heated to about reflux
temperature and stirred for about 28 hours. The hot mixture was filtered to remove the
catalyst. The clear filtrate was concentrated under vacuum. To the residue, water _

(50mL) and methanol (50mL) was added, acidified to pH 3-5 using hydrochloric acid

. and stirred for about 30 ‘minutes at about room temperature. The slurry was filtered,

washed with n-hexane (50mL.) and dried in an oven at about 55°C to about 60°C for
about 12 hours. Yield: 1.8¢g |

'H NMR (300 MHz in DMSO-dg): 5 8.08 (s,1H), 7.89-7.92 (d,1H), 7.73-7.75 (d,1H),
7.51-7.56 (t,1H), 6.87-6.92 (1,1H), 6.72-6.74 (d,1H), 6.50-6.53 (d,1H), 3.27 (s,3H)
(0154] EXAMPLE 7: Preparation of 3'-{-2-{1-(ethoxycarbonyl)-2-
oxopropylidene|hydrazino}-2'-methoxybiphenyl-3-carboxylic acid

To a soluti'on of 3"-amino-2'-methoxybiphenyl-3—carboxy‘lic acid (5g) prepared as in
Example 6, in hydrochloric acid (8.5mL) and methanol (90mL) was added a solution
of sodium nitrite (1.41g in 400mL of water) at about 0°C to about 5°C under stirring.
The reaction mixture was stirred for about 15 minutes at about 5°C. Then ethyl
acetoacetate (2.7g) was added and the reaction mixture was stirred for about 15
minutes at about 0°C to about 5°C. Solid sodium bicarbonate (15g) and ethanol
(30mL) was added and the reaction mixture was allowed to warm to about room
temperature and stirred for about 2 hours. The mixture was filtered, washed with
water (50mL) and dried under vacuum at about 35°C to about 40°C for about 6 hours.

Yield: 4.2g; Mass: m/z 383.15 [M-1]
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'H NMR (300 MHz in DMSO-d(,): 8 14.74 (s,1H), 12.56 (s,1H), 8.14 (s,1H), 7.97-
8.00 (d.1H). 7.83-7.85 (d.tH). 7.60-7.71 (m, 2H), 7.26-7.34 (m, lH), 7.19-7.23
(m.1H), 4.10-4.34 (m.2H). 3.40 (s, 3H), 2.52 (s,3H), 1.32 (t, 3H)

[0155) EXAMPLE 8: Preparation of 3'-{N'-[1-(3,4- dlmethylphenyl) 3-methyl-5-
oxo-1,5- dlhydro-pyrazol -4-ylidene]hydrazino}-2'- methoxyblphenyl 3-carboxylic
acid :

A solution of 3'-{-2-[1-(ethoxycarbonyl)-2—oxopropylidene]hydrazino}-z’-
methoxybiphenyl-3-carboxylic acid (3.5g) prepared as in Example 7, and 3,4-
dimethylphenylhydrazine hydrochloride (1.72g) and sodium acetate(0.9g) in glacial

_acetic acid (120mL) was stirred and heated to about reflux temperature for about 4

hours. The mixture was cooled to about room temperature and stirred for about 1
hour. It was filtered, washed with water (25mL) and dried in an oven at about 55°C to
about 60°C for about 12 hours to an orange solid.

Yield: 2.5g; Mass: m/z 455.61 [M1]

'"H NMR (300 MHz in DMSO-ds): & 13.75 (brs, 1H), 8.17 (s,1H), 7.99-8.01 (d,1H),
7.84-7.87 (dLlH). 7.64-7.79 (d.AH). 7.62-7.67 (t. IH), 7.34-7.40 (t, 1H), 7.27-7.29

(d.TH). 7.19-7.22 (d, 1H), 3.34 (s, 3H), 2.32 (s,3H), 2.26 (s,3H), 2.22 (s,3H)

[0156] EXAMPLE 9: Preparation of 3'-{-2-[1-(ethoxycarbonyl)-2-
oxopropylidene}hydrazino}-2'-methoxybiphenyl-3-carboxylic acid

A mixture of ethyl-2-[(3-bromo-2-methoxyphenyl)hydrazono]-3-oxobutanoate (4g):
prepared as . in Example 1, 3-carboxyphenylboronic acid (2.30g),
bis(triphenylphosphiné)palladium(H)chloride [PACL(PPhs);]  (0.30g), pdtassium
carbonate (4.023 g) in ethanol (100mL) and water (30mL) was heated to about reflux
temperatﬁre and stirred for about 20 hours. The hot mixture was filtered to rémove the
catalyst. The clear filtrate was concentrated under vacuum. To the ‘residue, water
(100mL) was added, acidified to pH 3-5 using hydrochloric acid and stirred for about
30 minutes at about room temperature. The slurry was filtered, washed with water
(25ml) aQnd dried in an oven at about 55°C to about 60°C for about 12 hours.

Yield: 1.9¢; Mass: m/z 383.15 [M-1]

TH NMR (300 MHz in CDCI5): & 13.7 (brs.1H), 8.36 (s,1H), 8.13-8.16 (d,!H), 7.88-
7.91 (d.1H). 7.68-7.71 (d.1H), 7.55-7.60 (m,1H), 7.24-7.29 (m,IH), 7.15-7. lS(d 1H),
4.36-4.44 (m,2H), 3.49 (s,3H), 2.62 (s,3H), 1.41 (t,3H)

[0157] EXAMPLE 10: Preparation of 1-(3,4-dimethylphenyl)-3-methyi-4-(3-
bromo-2-hydroxyphenyl)hydrazono-5-pyrazolone |
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A solution of 1-(3,4-dimethylphenyl)-3-methyl-4-(3-bromo-2-
methoxyphenyl)hydrazono-5-pyrazolone(5g) prepared as in Examplé 2, in 48%
aqueous hydro’bromic acid (200mL) and glacial acetic acid (50mL) was stirred and
heated under reflux for about 80 hours. The reaction mixture was concentrated under

vacuum to obtain a thick residue. Water (40mL) was added and basified to pH 7-8

‘using saturated solution of sodium bicarbonate (20mL). The mixture was filtered to

give an orange solid, which was washed with water (25mL) and dried in an oven at
ai)out 55°C to about 60°C for about 12 hours. Yield: 3.5¢g

'H NMR (300 MHz in DMSO-de): 8 13.45 (brs,1H), 10.98 (brs,1H), 7.69-7.71 (d,1H),
7.59-7.62 (d,2H), 7.12-7.21 (m,2H), 6.92-6.95 (d,1H), 2.31 (s,3H), 2.26 (s,3H), 2.22
(s,3H)

[0158] EXAMPLE 11: Préparation of 3'-{N'-{1-(3,4-dimethylphenyl)-3-methyl-5-

- 0x0-1,5-dihydro-pyrazol-4-ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic

acid

A “mixture of = 1-(3,4-dimethylphenyl)-3-methyl-4-(3-bromo-2-
hydroxyphenyhhydrazono-5-pyrazolone (2g) prepared as in Example 10, 3-
carboxyphenylboronic  acid (‘lg)b, bis(triphenylphosphine)palladium(Il)chloride
[PACIx(PPhs)2} (0.2g), potassium hydroxide (1.50g) in ethanol (50mL) and water
(20mL) was heated to about reflux temperature and stirred for about 20 hours. The hot
mixture was filtered to remove the catalyst. The clear filtrate was concentrated under
vacuum. To the residue. water (100mL) was added, acidified to pH 3-5 using
hydrochloric acid and stirred for about 30 minutes at about room temperature. The
slurry was filtered to give an orange solid, which was washed with water (20mL) and
dried in an oven at about 55°C to about 60°C for about 12 hours.

Yield: 1.8g; Melting point: 231.6-232.9°C; Mass: m/z 443.16 [M+1]

IR: 3292, 1707, 1541, 1503, 1223, 1118, 1000cm™

'H NMR (300 MHz in DMSO-dg): § 13.75 (brs, 1H), 13.09 (brs, 1H), 9.69 (s,1H), 8.13

' (s,1H), 7.94-7.97 (d,1H), 7.79-7.82 (d,1H), 7.62-7.71 (m,3H), 7.16-7.21 (m,3H), 2.32

(s,3H), 2.26 (s,3H), 2.22 (s,3H)

[0159] EXAMPLE 12: Preparation of eltrombopag olamine

To a mixture of 3‘-{N’-[l-(3,4-dimethylphenyl)-3—methyl-5‘-oxo-1,S-dihydro-pyrazol-
4-ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid (2g) in water (40mL),
ethanolamine (2.5g) was added and heated to about reflux temperature for about 2

hours. The mixture was cooled to about 0°C to about 10°C and stirred for about |
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hour. The reaction mixture was filtered, washed with water (10mL) and dried in an
oven at about 55°C to about 60°C for about [2 hours to get purple solid.

Yield: 1.8g; Melting point: 237.3-237.6°C

IR: 3421, 1637, 1508, 1377, 1347, 1293, 1273, 1255, 1227, 1193, 1117, 1064, 1015,
766, 747cm’ - o

'"H NMR (300 MHz in DMSO-d¢): & 14.81 (brs.1H), 8.20 (s,1H), 7.77-7.83 (m,4H),
7.64-7.67 (d.2H), 7.32-7.42 (m.4H). 7.01-7.07 (t. 3H), 6.87 (d.2H) 3.56(t, 4H), 2.82
(m, 4H), 2.37 (s,3H), 2.22 (s,3H), 2.18 (s,3H)

[0160] EXAMPLE 13: Preparation of eltrombopag olamine _

A mixture of 3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-ox0-1,5-dihydro-pyrazol-4-
ylideneJhydrazino}-2'-hydroxybiphenyl-3-carboxylic acid (2g) and ethanolamine
(10mL) was heated at about 55°C to about 60°C for 2 hours. The mixture was cooled
to about room temperature and stirred for about 1 hour. It was filtered, washed with
ethanol (10mL) and dried in an oven at about 55°C to about 60°C for about 12 hours
to get purple solid. Yield: 1.7 g; Melting point: 237.3-237.6°C

IR: 3421, 1637, 1508, 1377, 1347, 1293, 1273, 1255, 1227, 1193, 1117, 1064, 1015,
766, 747cm’ | '

'"H NMR (300 MHz in DMSO-d¢): 6 14.81 (brs,1H), 8.20 (s,1H), 7.77-7.83 (m,4H),
7.64-7.67 (d.2H), 7.32-7.42 (m,4H), 7.01-7.07 (1, 3H), 6.87 (d,2H) 3.56(t, 4H), 2.82

C(muAED. 237 (s 3H), 2.22 (s,.3H), 2,18 (s,3H)

[0161] EXAMPLE 14: Preparation ofeltrombdpag olamine

a) Preparation of eltrombpag-aluminium complex

A mixture of 3'-‘{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydfo-pyrazol-4-
ylidene}hydrazino}-2'-methoxybiphenyl-3-carboxylic acid (10g) and alﬁminium
chloride (20.4g) in toluene (50mL) was stirred for about 40 hours at about room
temperature under nitrogen atmosphere. The reaction mass was poured into dilute
hydrochloric acid (100mL) at about 10°C to about 15°C. The mixture was filtered to
give a solid, which was washed with toluene (20mL) and dried under vacuum.

IR : 3418, 2924, 1588, 1490, 1407, 1349, 1288, 1172, 1123, 1072, 744,603 cm-1

'H NMR (300 MHz in DMSO-dg): 13 (brs, 1H), 8.57 (s,1H), 8.0-8.02 (d,1H), 7.88-7.91
(d,1H), 7.54-7.63 (m.4H), 7.41-7.44 (d,1H), 7.23-7.26 (d,1H), 6.80-6.85 (t,1H), 2.33
(s,3H), 2.28 (s,3H), 2.25 (s,3H) *

Aluminum content: 3.52% by W/W

b) Preparation of eltrombopag
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The above solid cake was added in tetrahydrofuran (100mL), acetic acid (50mL) and
water (30mL). The reaction mixture was heated to about reflux temperature and stirred
for about 6 hours. The reaction mixture was cooled to about room temperature and 20%
sodium chloride solution (SOmL) was added to it. The reaction mass was stirred and the
two layers were separated. The organic layer contained the title compound.

¢) Preparation of eltrombopag ammonium salt

25% aqueous ammonia (150mL) was added to the above organic layer and stirred for
about 2 hours at about room temperature. The mixture was filtered to give a solid
which was washed with water (20mL) and dried under vacuum.

Yield: 7g; HPLC Purity : 97.91%

IR: 3368, 3155, 1648, 1546, 1501, 1399, 1382, 1343, 1268, 1226, 1193, 1156, 1053, 1002, 790,
767.741em” | |

'H NMR (300 MHz in DMSO-dg): & 14.81 (brs,1H), 8.17 (s,1H), 7.80-7.82(m,3H),

17.65-7.68 (d,1H), 7.34-7.42 (m,2H), 7.01-7.07 (m,2H), 6.87 (t, 1H), 2.37 (s,3H), 2.22

(s,3H), 2.18 (s,3H)

Ammonia content: 4.7% by W/W

d) Preparation of eltrombopag olamine

To the above solid cake, ethanolamine (50mL) was added and stirred at about room

temperature for about 2 hours. Eth,a_nol (200mL) was then added to the reaction

~ mixture. The reaction mixture was stirred and filtered to give eltrombopag olamine as

a solid, which was washed with ethanol (20mL) and dried in vacuum oven at about
$3°C 1o about 60°C for about 12 hours. Yield: 8g

IR: 3421, 1637, 1508, 1377_. 1347, 1293, 1273, 1255, 1227, 1193, 1117, 1064, 1015,
766, 747cm” | |

"'H NMR (300 MHz in DMSO-dg): & 14.81 (brs,1H), 8.20(s;1H), 7.77-7.83 (m,3H),

7.64-7.67 (d,1H), 7.32-7.42 (m,2H), 7.01-7.07 (t, 2H), 6.87 (m,1H) 3.56(t, 4H), 2.82
(m, 4H), 2.37 (s,3H), 2.22 (s,3H), 2.18 (s,3H) . ‘ ‘ :

[0162] EXAMPLE 15: Preparation of 3-bromo-2-methoxyaniline hydrochloride
To a stirred solution of 3-bromo-2-methoxyaniline (10g) in ethyl acetate (100mL) was
added concentrated hydrochloric acid (7mL) at‘abc‘m_t room temperature. The reaction
mixture was stirred for about 2 hours and filtered to give a solid, which was washed
with ethyl acetate and dried at about 50°C to about 55°C. Yield: 10g

[0163] EXAMPLE 16: Preparation of Ethyl 2-[(3-bromo-2-

methoxyphenyl)hydrazono}-3-oxobutanoate
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To a éolution of > 3-bromo-2-methoxyaniline hydrochloride (10g) prepared as in
Example 15, in hydrochloric acid (13.5mL of concentrated hydrochloric acid in
136.5mL of water) was added a solution of sodium nitrite (3.47g in 10mLof water) at
about -55C to about 5°C under stirring. The reaction mixture was stirred for about 1
hour at about -5°C to about 5°C. Then ethylacetoacetate (6.55g) was added to the
reaction mixture and stirred for about 3 hours at about -5°C to about 5°C. Sodium
bicarbonate and methanol was then added to the reaction mixture. The reaction
mixture was stirred at about -5°C to about 5°C for about 1 hour. The mixture was
filtered to give a solid, which was washed with water and dried at about 50°C to about
55°C. Yield: 13.3g

[0164) EXAMPLE 17: Preparation of 1-(3,4-dimethylphenyl)-3-methyl-4-(3-
bromo-2-methoxyphenyl)hydrazono-5-pyrazolone

A solution of ethyl-2-[(3-bromo-2-methoxyphenyl)hydrazono]-3-oxobutanoate (10g)
prepared as in Example 15, and 3,4-dimethylphenylhydrazine hydrochloride (6.05g)
and sodium acetate (2.63g) in acetic acid (150mL) was stirred and heated to about
80°C to about 90°C for about 3 hours. The reaction mixture was cooled to about room
temperature and stirred for about 1 hour. The reaction mixture was filtered to give a .
solid, which was washed with acetic acid. T‘hevso'lid obtained was stirred in water for
about 30 minutes at about room temperature, which was then filtered, washed with
water and dried at about 55°C to about 60°C. Yield: {1g '

[0165) EXAMPLE 18: Preparation of 3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-
oxo-1,5-dihydro-pyrazol-4-ylidene]hydrazino}-2'-methoxybiphenyl-3-carboxylic
acid v :

A mixture of - 1-(3,4-dimethylphenyl)-3-methyl-4-(3-bromo-2-
methoxyphenyl)hydrazono-5-pyrazolone (10g) prepared as in Example 16, 3-
carboxyphenylboronic  acid  (5.2g), bis(triphenylph'osphine)palladium(ll)chloride
[PdCIy(PPhs):] (0.84g), potassium hydroxide (6.72g) in ethanol (ZOOmL) and water
(15mL) was heated to about reflux temperature under nitrogen atmosphere and stirred
for about 8 hours. The reaction mixture was cooled to about 30°C to about 35°C and
stirred for about 4 hours at about the same temperature. The feaction mixture was
treated with Norit™ chdrcoal and filtered over celite bed. The filtrate was treated with
EDTA and Scavenger Type 2S. The mixture was stirred at about 30°C to about 40°C _

for about 20 hours and filtered over celite bed. To the filtrate, hydrochloric acid was

added to adjust the pH to about 3 to about 5. The mixture was stirred for about 2
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hours at about 80°C to about 85°C. The mixture was cooled to about 40°C to about

' 45°C and filtered. The wet cake was treated with potassium hydroxide in methanol

and stirred to give a-clear solution. The solution was treated with 50%

tributylphosphene in ethyl acetate and stirred for about 20 hours at about room

" temperature. The pH of the solution was adjusted to about 2 to about 4 using

hydrochloric acid and the solid obtained was filtered and purified using
tetrahydrofuran. Yield: 9.3g

[0166] EXAMPLE 19: Preparation of eltrombopag olamine

a) Preparation of eltrombpag-aluminium complex

A mixture of 3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydro-pyrazol-4-
ylidene]hydrazino}-2'-methoxybiphenyl-3-carboxylic acid (10g) and aluminium

chloride (29.3g) in toluene (50mL) was stirred for about 30 hours at about room

temperature under nitrogen atmosphere. The reaction mass was poured into dilute
hydrochloric acid (200mL) at about-25°C to about 45°C. The mixture was filtered to
give a solid, which was washed with toluene (20mL) and dried under vacuum.

b) Preparation of eltrombopag '

The above solid cake was added in_tetrahydrofufan (200mL), acetic acid (50mL) and
water (30mL). EDTA was added to the reaction mixture and the reaction mixture was
heated to about 60°C to about 70°C and stirred for about 12 hours. The reactidﬁ mixture

was cooled to about 30°C to about 40°C and 15% sodium chloride solution was added

_to it. The reaction mass was stirred and the two layers were separated. The organic layer

was treated with Scavenger Type 2S and 50% tributylphosphene in ethyl acetate,
stirred for about 15 hours at about 30°C to about 40°C and filtered over celite bed.
The filtrate contained the title compound. R

¢) Preparation of eltrombopag ammonium salt

25% aqueous ammonia (10mL) was added to the above filtrate ét about 30°C to about
40°C. The mixture was concentrated under vacuum at about 45°C to about 50°C. The _
residue obtained was degassed for about | hour,

d) Preparation of eltfombopag olamine .

To the residue, ethanolamine (SOmL) was added and stirred at about 20°C to about
30°C for about 2 hours. Methanol was then added to the reaqtion mixture. The

reaction mixture was stirred and filtered to give eltrombopag olamine as solid which

~ was washed with methanol and dried at about 55°C to about 60°C. Yield: 8g
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CLAIMS: .
. A process for the preparation of substituted 3'-hydrazino-biphenyl-3-

carboxylic acid compounds of formula I and salts thereof,

g
O o
OR

N

Hscw/k(o
|
N—N
| ; “CH,

CH, [

5 wherein R represents hydrogen, linear or branched C,s. alkyl, Csg cycloalkyl,
optionally substituted benzyl. linear or branched alkylalkoxy. tetrahydrofuranyl,
ielrah)»id!‘(\p}vﬁ)ﬂ_\,«'l. methyloxybenzyl, trialkylsilyl, acyl. trityl; the process comprising:

a) reacting a compound of formula HI,

CH,
CH,8 11

10 wherein R is as defined above, X is selected from the group consisting of Cl, Br, I,

with a compound of formula IV,
OH

R Y ,
wherein R' represents boronic acid, boronic acid ester or halogen in the presence of a
metal catalyst; and
15 (b) optionally, deprotecting the compound of formula I.

2. | The process of claim 1, wherein R is Ci alkyl, X is Brand R' is boronic acid..
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3. The process of claim 1, wherein R is Ci alkyl, X is Br and R' is halogen
selected from th§: group consisting of Cl, Br, [.
4. The process of claim 1, wherein the metél catalysf is selected from the group
consisting of Pd(PPhy)s, PACIy(PPhs),,  PdCly(dppf), PV.d(OAc)z; NiCly(PPhs),,
S PdCly(dppb). | ' |

5. - A compound of formula III,

Chs 0
wherein X and R are as defined above.
6. The compound of claim 5, wherein X is Br and R is methyl.
10 7. The process of claim 1, wherein the compound of formula III is obtained by
reacting a compound of formula V.
X
; OR
ITJH
. N
HSC\”)I\H/OR"
: O 0 \Y,

wherein X and R are as defined above and R" represents hydrogen, C,.6 alkyl,
with 3,4-dimethylphénylhydrazine or salt thereof to give the compound of formula II1.
15 8. The process of claim 7, wherein X is Br, R is methyl and R" is ethyl. '

9. A compound of formula V,
’ X
< e
t
, N
HSC\'H)H(OR“
0] (0] \Vj

wherein X, R and R" are as defined above.
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10.  The compound of claim 9, wherein X is Br, R is methyl and R" is ethyl.
11. The process of claim 7, wherein the conipound of formﬁla V is obtained by
reacting a compound of formula VI or its salt thereof,
X
L
NH, VI
wherein X and R are as defined above,
with alkyl acetoacetate or acetoacetié acid in the presence of alkali or alkaline earth
metal ni-trit‘e and an inorganic acid in a solvent system to yield the compound of
formula V. | ‘
12. The process of claim 11, wherein the inorganic acid is selected from the group
consisting of hydrochloric acid, nitric acid, sulfuric acid. ‘
13. The process of claim 11, wherein the solvent system is selected form

methanol, ethanol, water and mixtures thereof.

14, A process for the preparation of eltrombopag, compound of formula la,

_ Ia
and pharmaceutically acceptable salts thereof, the process comprising:
(a) reacting 3-bromo-2-methoxyaniline with ethylacetoacetate in the presence of

alkali or alkaline earth metal-nitrite and inorganic acid to give ethyl 2-[(3-bromo-2-

. methoxyphenyl)hydrazono]-3-oxobutanoate, compound of formula Va;

Br
QEG/CHs
TTIH
N :
HJCWOVCHS
o] o] . Va
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(b) reacting the compound of formula Va with 3,4-dimethylphenylhydrazine or salt
thereof to give 1-(3,4-dimethylphenyl)-3-methyl-4-(3-bromo-2-

methoxyphenyl)hydrazono-5-pyrazolone, compound of formula Illa;

Br
e

CHy lla
5  (c) reacting the compound of formula Illa with 3-carboxyphenylboronic acid in the
presence of a metal catalyst to give 3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-S-oxo-
],S-dihydro-pyrazol-4-ylidene]hydrazino}-2'-methoxybiphenyl-3-éarboxylic acid,

compound of formula Ib;

Ib

lO (d) deprotecting the compound of formula Ib using Lewis acid to give eltrombopég;
and optionally, convertingb to its phafmaéeutically acceptable salt.
15.  The process of claim 14, wherein the Levﬁs acid used in (d) is éel_ected from
the group consisting of aluminium chloride, aluminium bromide, aluminium iodide,
stannous chloride, stannous bromide, titanium chloride, boron trifluoride, boron

15 tribromide, boron trifluoride-dimethylsulfide complex, beryllium chloride, beryllium
bromide, zin¢ chloride, zinc ‘bromide, trimethylsilylchloride, trimethylsilylbromide,
trimethylsilyliodide.
16. The process of claim 15, wherein the Lewis acid used is aluminium chloride.

17. A process for the preparation of eltrombopag, a compound of formula Ia,
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3 la

the process comprising subjecting the compound of formula I to a deprotection -

o
O e .
OR

N
Hacﬁ/kfo
Nl-—N '
j/: “CH, ,
I

CH,

reaction,

5 wherein R represents linear or branched C,¢ alkyl, Csg cycloalkyl,voptionally
substitﬁted benzyl, linear or branched alkylalkoxy, tetrahydrofuranyl, -
tetrahydropyranyl, methyloxybenzyl, trialkylsilyl, acyl, trityl.

18, The process of claim | and claim 17. wherein the deprotection reaction
process includes any of the following:

10 (a) where R is C,4 alkyl, Csg cycloalkyl, the deprotéctidn of the gonnpound of
formula I is performed using protic acid such as hydroiodic acid, hydrobromic acid,
hydrobromic acid/acetic acid, methanesulfonic acid, trifluoroacetic acid; Lewis acid
selected from the group consisting of aluminium chloride, aluminium bromide,
aluminium iodide, stannous chloride, stannous bromide, titanium'chloride; boron

15 triﬁuoride, boron tribromide, boron triﬂuoride-dimethylsulﬁde complex, beryllium
chloride, beryllium bromide, zinc chloride, zinc bromide, trimethylsilylchloride;
trimethylsilylbromide, trimethylsilyliodide, lithium iodide, lithium iodide in refluxing

2,4,6-éollidine, pyridine hydfochloride; sulphur compounds such as sodium
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ethylmercaptide, sodium trimethylsilanethiolate; alkali organomides such as sodium
bis(trimethylsilyl)amide and lithium diisopropylamide; or
(b) where R is optionally substituted benzyl, methyloxybenzyl, the deprotection of the

compound of formula [ is performed via-hydrogenation reaction using hydrogen in the

presence of a metal catalyst; or

(c) where R is linear or branched alkylalkoxy, tetrahydrofuranyl, tetrahydropyranyl,
trityl, the deprotection of the compound of formula [ is performed using an inorganic
acid selected from the group consisting of hydrochloric acid, hydrobromic acid,
sulfuric acid, phosphoric acid; organic acid such as acetic acid; or

(d) where R is trialkyisilyl, the deprotection of the compound of formula [ is
performed using acids such as acetic acid or fluorides such as tetrabutylammonium-
fluoride; or |

@’) where R is acyl. the deprotection of the compound of formula | is performed using
an inorganic acid selected from the group consisting of hydrochloric acid,
hydrobromic acid, sulfuric acid, phosphoric acid; inorganic base selected frbm the
group consisting of sodium hydroxide, potassium hydroxide, sodium carbonate,

potassium carbonate:

19.  The use of compound of formula Illa, Va, or Ib in the preparaﬁon of

eltrombopag or salt thereof.

20.  Eltrombopag ammonium salt.

21. A process for the preparation of eltrombopag ammonium salt comprising

reacting eltrombopag with a source of ammonia.

22.  The process of claim 21, wherein the source of ammonia is selected from the

group consisting of ammonia water or ammonium carbonate or ammonia gas or liquid

ammonia. ’ |

23, A process for the preparation of eltrombopag olamine comprising reacting

eltrombopag or a salt thereof with excess of éthanolamine without using any

additional reaction solvent.

24. A process for the preparation of eltrombopag olamine compr'ising reacting

eltrombopag or a salt thereof with ethanolamine in an aqueous medium.

25. A process for the prepération of eltrombopag olamine comprising reacting

eltrombopag ammontum salt with ethanolamine.

26.  The use of eltrombopag ammonium salt.in the preparatiori of eltrombopag

olamine.
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