<
A
N
N\
N
Q
e

-
i s

WO 2°

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

=

(19) World Intellectual Property
Organization
International Bureau

(10) International Publication Number

WO 2013/072921 A2

23 May 2013 (23.05.2013) WIPOI|PCT
(51) International Patent Classification:  Not classified AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
. o BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/IN20 12/0006 10 HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(22) International Filing Date: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
12 September 2012 (12.09.2012) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(25) Filing Language: English RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
(26) Publication Language: English T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
ZM, ZW.
(30) Priority Data: . .
2570/MUM/201 1 13 September 201 1(13.09.201 1) IN (84 D_eignaled ~States (unl_ess othgrvwse indicated, for every
2898/MUM/201 1 17 October 201 1(17.10.201 1) IN kind d regional protection available): ARIPO (BW, GH,
582/MUM/2012 5 March 2012 (05.03.2012) IN GM, KE, LR, LS MW, MZ, NA, RW, SD, SL, Sz, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(71) Applicant (for all designated States except US): GLEN- TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
MARK GENERICS LIMITED [IN/IN]; Glenmark EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, rr, LT, LU, LV,
House, HDO- Corporate Bldg, Wing-A, B. D. Sawant MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, S, SK, SM,
Marg, Chakala, Andheri (East), Mumbai 400099 (IN). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(72) Inventors, and ML, MR, NE, SN, TD, TG).
(75) Inventors Applicants (for US only): UPADHYE, Bhar- Declarations under Rule 4.17:

(81)

gav Krishnaji [IN/IN]; Plot No. 135, N-4, Sector-F, Cidco,
Aurangabad 431003 (IN). JAGADALE, Shivaji Eknath
[IN/IN]; Flat No. 003, Wing-A, Rajeshwari Park, Phase- 1,
Opposite Chetna School, Maang Road, Kayan (East)
421306 (IN). SONI, Mukesh [IN/IN]; House No0.409,
Lane No. 1, Devnagar, Taragad Road, Ajmer 305001 (IN).

Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,

as to applicant's entitlement to applyfor and be granted a
patent (Rule 4.17(H))

d inventorship (Rule 4.17(iv))

Published:

without international search report and to be republished
upon receipt d that report (Rule 48.2(g))

(54) Title PROCESS FOR PREPARATION OF SUBSTITUTED 3-HYDRAZINO-BIPHENYL-3-CARBOXYLIC

POUNDS

(57) Abstract: The present invention provides a process for the preparation of substituted 3'-hydrazino-biphenyl-3-carboxylic

ACID COM-

acid

compounds. The present invention further provides aprocess for the preparation of 3-{N'-[I-(3,4-dimethylphenyl)-3-methyl-5-oxo-
|,5-dihydro-pyrazol-4-ylidene] hydrazino} - 2'-hydroxybiphenyl-3-carboxylic
acceptable salts thereof.

acid, its intermediate compounds and pharmaceutically



20

25

WO 2013/072921 PCT/IN2012/000610

PROCESS FOR PREPARATION OF SUBSTITUTED 3'-HYDRAZINO-
BIPHENYL-3-CARBOXYLIC ACID COMPOUNDS
PRIORITY )
-[0001] This application claims the benefit to Indian Provisiona Applications
2570/MUM/201 1filed on September 13, 201 1, 2898/MUM/201 1filed on October 17,
201 1 and 582/MUM/2012 filed on March 5, 2012 entitted "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 preparation‘,of substituted 3'-
hydrazino-biphenyl-3-carboxylic acid compounds. The present invention relates to a
process for the preparation of 3'-{N’-[I-(3,4-dimethylphenyl)-3-methy|-5—oxo—|,5—
dihydro-pyrazol-4-yli dene] hydrazino} -2'-hydfoxybi phenyl -é-carboxyl ic acid, its
intermediate compounds and pharmaceUticaIIy acceptable salts thereof.

Description of the Related Art | ”

[0003] Eltrombopag, also known as 3'-{N‘-[I-(3;4-dimethylphenyl)-3—methy|-5-ox0-
[,.5-di hydro-pyrazbl -4-ylidene]-hydrazino} -2'-hydroxybiphenyl-3-carboxylic ~ acid is

represented by the structure of formula la

la [
[0004] EItrombopagboIamine, Com_pound of formula I, is a thrombopoietin receptor
agonist indicated for the trestment 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 -
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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-hydrazino-biphenyl-3-

carboxylic acid compounds of formula 1,

(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 I

‘ NaNO,, H,S0, CHyl, K,CO, _
Br O,N Br O,N Br

OH OH ' O«

OH 0

. | .
B
HO" \©/U\OH

Pd(PPh,),. Na,CO,

NaNQ,, HCI HSCWO
NaHCO,, EtOH '

"~ Scheme |
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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 previousy known method for the
synthesis of substituted 3'-hydrazino-bi phenyl-3-carboxy!' ic 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 | and salts thereof,

wherein R represents hydrogen, linear or branched C, akyl, csg cycloakyl,
optional ly substituted benzyl. linear or branched akylalkoxy, tetrahydrofuranyl,

- tetrahydropyranyl, methyloxybenzyl, triaikylsilyl, acyl, trityl; the process comprising:

a) reacting a compound of formula 111,

X
; OR

o

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

with a compound of formula IV.
OH
R 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 1.
[0009| In another embodiment, the present invention provides a compound of formula
1.

5  wherein X and R are as defined above.
[0010] In another embodiment, the present invention provides a compound of formula
V,

wherein X, Rand 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,

IOH
OH

and pharmaceutically acceptable salts thereof, the process comprising:
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b

(@ reacting 3-bromo-2-methoxyaniiine with ethyl acetoacetate in the pr%ehce 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 - [-(3,4-dimethyl phenyl)-3-methyl-4-(3-bromo-2-

methoxyphenyl)hydrazono-5-pyrazolone, compound of formula llia; -
' Br

3 Ila
(c) reacting the compound of formula llla with 3-carboxyphenyl boronic acid in the
10 presence of a metal catalyst to give 3-{ N'-[I-(3,4-dimethylpheny!)-3-methyl-5-oxo-
1,5-dihydro-pyrazol-4-ylidene] hydrazino} -2'-methoxyhbi phenyl -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 | to a deprotection

5 reaction,

wherein R represents linear or branched cCi, akyl, csg cycloakyl, optionally'
substituted  benzyl, linear or branched alkylalkoxy, tetrahydrofuranyl,
tetrahydropyranyl, methyloxybenzyl, triakylsilyl, acyl, trityl. |
10 [0013] In anothgr embodiment, the present invention provides use of compound of
formula llia, Va, or Ib in the preparation of eltrombopag or salt thereof.
,[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 usi ng 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 agueous hedium.

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

[0019) In another embodiment, the present invention 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 éthyl 2—[(3-bromo-2-‘
methokyphenyl)hydrazono]-3-oxdbutanoate, compound of formula Va

[0021] Figure 2 is the proton NMR spectrum of [-(3,4-dimethylphenyl)-3-methyl-4-
(3-brom0—2-methoxy|bhenyl)hydrazono-5—pyfazo| one, compound of formula I_Iia
[0022] Figure 3 is the proton NMR spectrum of = 3-{-2-[I-(ethoxycarbonyl)-2-
oxopropylidene]hydrazino} -2'-methoxybiphenyl-3-carboxylic  acid. |

[0023] lFigure 4 is the proton NMR spectrum of eltrombopag ammonium salt as
obtained in Exémple l4c. . '

DETAILED DESCRIPTION OF THE INVENTION

[00241The present -invention provides a process for the preparation of substituted 3-

hydrazino-biphenyl-3-carboxylic acid compounds of formula | and salts thereof,
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wherein R represents hydrogen, linear or branched C,, akyl, c3s cycloakyl,
optionally  substituted benzyl, linear or branched alkylalkoxy, tetrahydrofuranyl,

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

a) reacting a compound of formula 111,
X

s

Z—Z

N—N
OH
CH,

i v
wherein R is as defined above, X is selected from the group consisting of CI, Br, 1,
with écompdund of formula 1V, 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 1. _
[0025] In the present application, the term “room tempeérature” means atemperaturé
of about 25°C to about 30°C. o
[0026] The term “linear or branched Ci.q alkyl" includes groups such as methyl, ethyl,
n-propyi, ‘isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl. The term -c3 g cycloakyl"
includes groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl. The term "optionaly substituted benzyl" means benzyl which is

-optionally substituted with halo, alkyl, alkoxy or nitro group wherein halo includes

Ci. Br. |; alkyl includes methyl, ethyl, propyl, butyl; alkoxy includes methoxy,
ethoxy. propoxy. The term "linear or branched alkylalkoxy" includes groups such as
inethy Imethoxy, methylethoxy, ethylethoxy. The term "trialkylsi lyl" includes groups
such as trimethylsi lyl, triethylsilyl, triisopropylsilyl, tert-butyldimethylsilyl. The term
"acyl" includes groups such as acetyl, optionally substituted benzoyl, pivaloyl. The
term "optionally substituted benzoyl" means benzoyl which is optionally substituted
with halo or nitro group wherein halo includes Cl, Br, I. '

[0027] In (a) of the above process, the compound of formula 111, wherein X and R are
as defined above is reacted with the cdmpound of formula 1V; 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 IIl, 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 Ill, wherein R is Cig
élkyl, X is Br, is reacted with the compound of formula 1V; wherein R' is boronic acid
in the presence of a metal catalyst.

[0030] A suitable meta catalyst includes but is not limited to Pd(PPhg)4,
PdCI ,(PPh3),, PdCl(dppf), Pd(OAc),, NiCIi(PPh3')2, PdCl ,(dppb). Preferably, the
metal catalyst selected is PACl,(PPhs)a.

[0031] 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-methylmorpholine, DBU; inorganic base such as lithium hydroxide,
sodium hydroxide. potassium hydroxide. sodium carbonate potassium carbonate,
sodium bicarbonate, potaséium bicarbonate. Preferably. the base is selected from
inorganic base z;Ind more preferably the base is‘potassium hydroxide.

[0032] The reaction of compound of formula 111 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, ethyl acetate, acetone,
ethylmethylketone, tetrahydrofuran, dioxane, toluene, dimethoxyethane, acetonitrile,
dimethylformamide, dimethyl sulfoxide; water or mixtures thereof. Preferably the
solvent selected is ethanol-water mixture.

[0033] The reaction of compound of formula 111 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.

j0034] In one embodiment, the compound of formula I, wherein X is Br and R is
methyl. is reacted with the compound of formula 1V; wherein R' is boronic acid, in the
presence of PdCl ,(PPh;); catalyst and potassium hydroxide as base. }

[0035] In one embodiment, the compound of formula IlI, wherein X and R are as
defined above, is reacted with the compound 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,

- PACI:(PPhg);. NiCh(PPhs)2- Ni(PPh;).. Preferably, the metal _catalyst selected is .

PdCI ;(PPh.),.

[0037] In one embodiment, the compound of formula 111, wherein Ris C, ¢ alkyl, X is
Br is reacted with the compound of formula 1V; wherein R' is halogen selected from
the group consisting of Cl, Br, 1.

[0038] In one embodiment, the compound of formula 111, wherein X is Br and R is
methyl, is reacted with the compound of formula IV; wherein R' is Br, in the presence
of PdCl,(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, dioxane, acetone, toluene, dimethoxyethane,

acetonitrile, dimethylformamide, dimethyl sulfoxide or mixtures thereof. Preferably

* the solvent selected is ethanol.

- [0040]| In (b) of the above process. the compound of formula | wherein RzH, is

cleprotected to give eltrombopag. com pound of formula la

[0041] The deprotection reaction process includes any of the fol lowing:

() where R is Ci, alkyl, cas cycloakyl, 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, auminium 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-coll idine, 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 | is performed via hydrogenation reaction using hydrogen in the

presence of a metal catalyst; or

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

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

10
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acid selected from the group consisting of hydrochloric acid, hydrobromic acid,
sulfu‘ric acid, phosphoric acid; organic_ acid such as acetic acid; or

(d) where R is triakylsilyl, the deprotection of the compound of formula | is
performed using acids such as acetic acid or fluorides such as tetrabuty! ammonium
fluoride; or |

(e) where R is acyl, the deprotection of the compound of formula I is performed using
an inorganic aci.d selected from the group consisting of hydrochloric acid,
hydrobrom}c' 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 | wherein R is methyl is

deprotected using agueous hydrobromic acid to give eltrombopag, compound of

formula la.

[0043] The reaction may be carried out at atemperature 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 atemperature of about 110°C to about
| 15"C for aperiod of about 35 hours to about 65 hours.

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

[0045] In one efnbodiment, the cempound of formula | 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 cHIoroform, dichloromethane,
dichloroethane, toluene, xylene, chlorobenzene, tetrahydrofuran,. dioxane, tert-
butylmethyl ether, dimethoxyethane. Preferably the solvent selected is toluene,
tetrahydrofuran. _

[0047] The reaction may be carried out at a temperature in the renge 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 reactioh 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 la The acid used includes 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 includqs 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 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 | wherein }R' is H, the process comprising
reacting compound of formula III wherein R is Ci-6 akyl and X is CI, Br, I, with
compound of formula 1V wherein R’ is boronic acid in thé presence of a metal catalyst

| to give compound of formula | wherein R is C .6 akyl followed by deprotecting the

15 compound of formula | wherein R is C, akyl to give compound of formula |
wherein RisH. '

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

20 formula IV wherein R'is boronic acid in the preeence of PdCL(PPh;)2 catalyst to give
compound of formula 1wherein R is methyl followed by deprotecting the compound
of formula | wherein R is methyl using aqueous hydrobromic acid to give compound
of formula | wherein R is H. ,

[0051] In oné embodiment,  the p;&eent invention provid% a process for the

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

| reacting compound of formula Il wherein R is methyl and X is Br, with compound of
formula 1V wherein R'is boronic acid in the presence of PdCI,(PPh3)2 catalyst to give
compound of f.ormula | wherein R is methyl followed by deprotecting the compound
of formula [ wherein R is methyl using Lewis acid such as aluminium chloride to give

30 compound of formula | wherein RisH. -

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

[0053} The present invention provides acompouhd of formula 111,

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 I,
wherein X is Br and R is methyl.

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

formula 111 which comprises reacting a compound of formula V,

wherein X and R are as defined above and R" represents hydrogen, ci-& akyl,

with 3,4-dimethylphenylhydrazine or salt thereof to give the compound of formula I11.
{0056 The reaction may be carried out in the presence of akali 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,I methanol, ethanol, 2-
propanol or mixtures thereof. Preferably the solvent selected is acetic acid.

[0058] The reaction may be carried out at atemperature 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 |11, the process comprising reacting a compound

13
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of formula V with 3,4-dimethylphenylhydrazine or salt thereof to give the compound
of formula 111, wherein X is Br, R is methyl and R" is ethyl.

[0060] The present invention provides a compound of formula V,
X

=

wherein X. Rand R" are as defined above.

[0061} In one embodiment, the present invention provides a compound of formula V,
wherein X is Br, Ris methyl and R" is ethyl. » | |
[0062) The present invention provides a process for the preparation of compound of

formula V which comprises reacting a compound of formula V1 or its salt thereof,

X
.
NH, VI
wherein X and R are as defined above,
with alkyl acetoacetate or acetoacetic écid in the presence of akali or akaline earth
metal nitrite and an inorgénic acid in a solvent system to yield the compound of
formula V. ' '
[0063] The reaction may be carried out in the presence of alkali metal nitrite such as
sodium nitrite, potassium nitrite and the FIike; akaline earth metal. nitrite such as
calcium nitrite and the like. Preferably. sodium nitrite is used.
|0064| The inorganio acid is selected from the group consisting of hydrochloric acid,
nitric acid. sulfuric acid, hydrobromic acid. Preferably, hydrochloric acid is used.
[0065] The reaction may be carried out in the presenoe of a suitable solvent. The
suitable solvent incllud&e but is not limited to methanol, ethanol, 1-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 V1 with alkyl acetoacetate in presence of sodium nitrite and hydrochloric
acid to yield the compound of formula V, wherein X is Br, R is methyl and R" is
éthyl. ’ '

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

~ -compound of formula la,

and pharmaceutically acceptable salts thereof, the process comprising:
() reacting 3-bromo-2-methoxyaniline with ethylacetoacetate in the presence of
akali or akaline earth meta nitrite and inorganic acid to give ethyl 2-[(3-bromo-2-

methoxyphenyl)hydrazono] -3-dxobutanoate, compound of formula Vg,
Br

o

'rIJH :
: N
HaCYH/‘OVCHs
o} 0 . Va
(by reacting the compound of formula Va with 3.4-dimethylphenylhydrazine or salt

thereof to give [-(3,4-dimethylphenyl)-3-methyl-4-(3-bromo-2-

methoxyphenyl)hydrazono-5-pyrazo| one, compound of formula Ilig;

15
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‘ CHy [la
(c) reacting the compound of formula Ilia with 3-carboxypheny|boronic acid in the
presence of a metal catalyst to give 3'-{N'-[I-(3,4-dimethylphenyl)-3-methyl-5-oxo-
15 dihydro-pyrazol-4-ylidene] hydrazino} -2'-methoxybiphenyl-3- carboxyllc 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 akali or alkalihe earth metal nitrite and inorganic
acid to give ethyl 2-[(3-bromo-2-methoxyphenyl)hydrazono]-3-oxobutanoate,
compound of formula Va
[0070] The reaction may be carried out in the presence of alkali metal nitrite such as
sodium nitrite, potassum nitrite and the like; akaline 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, hydrochloric acid is used. The reacting 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-propanel, water or mixtures thereof.
Preferably the solvent selected is methanol, water, ethanol-water mixture.

[0071] In (b) of the above proeess, the compound of formula Va is reacted with 3,4-
dimethylphenylhydrazine or salt thereof to give |-(3.4-dimethylphenyl)-3-methyl-4-
(3-brom0-2-methoxyphenyl)hydrazono—5—pyrazo|one, compound of formula llia.
[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 reactiorl may be carried out.at atemperature 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 5h.

[0073] In (c) of the above process, the compound of formula Ilia with 3-
carboxyphenylboronic acid in presence of metal catayst to give 3-{N'-[I-(3,4-
dimethylphenyl)-3-methyl-5-oxo-l .5-dihydro-pyrazol-4-ylidene]lhydrazino} -2'- .
methoxybi phenyl-3-carboxylic acid, compound of formula ib.

[0074| A suitable metal catalyst includes but is not limited to Pd(PPhss, |
PdCl,(PPhy),, PdCl,(dppf), Pd(OAc),, NiCl,(PPhs),, PdCI,(dppb). Preferably, the
metal catalyst selected is PdCI,(PPh,),. The reaction may 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 carbonate, potassium carbenate, 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 soI;/ent. The suitable solvent i'ncI udes but is not limited to ethanol, methanoal,
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 range 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 aperiod 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] In one embodiment, the compound of formula Ib is deprotected using Lewis

acid selected from the group consisting of aluminium chloride, aluminium bromide,

. aluminium ioqlide, stannous chloride, stannous bromide, titanium chloride, boron
trifluoride, boron tribromide, boron trifluoride-dimethylsulfide complex, beryllium
chloride, beryllium bromide, zinc chloride, zinc bromide, trimethylsilylchloride,

10 trimethylsi IyI bromide, trimethylsilyliodide.

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

15  [0078] The present invention provides a process for the preparati bn of eltrdmbopag, a

compound of formula Ia,

CH,
CH,

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

reaction,
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CH, l

wherein R represents linear or branched C|, alkyl, C;, cycloalkyl, optionally
substituted ~ benzyl, . liner or branched  akylalkoxy,  tetrahydrofuranyl,
tetrahydropyranyl, methyloxybenzy!, trialkylsilyl, acyl, trityl.

[0079] In one embodiment, the present invention provides a process for the
preparation of eltrombopag comprising subjecting the compound of formula | wherein
R ié cis akyl, Cs4 cycIoaIkyI, to a deprotection reaction using protic acid wch as
hydroiodic acid, hydrobromic acid, hydrobromic acid/acetic acid, rhethanew_lfonic
acid, trifluoroacetic aci}d; Lewis acid selected from the group consisting of aluminium
chloride, aluminium bromide, auminium iodide, stannous chloride, stannous
bromide, titanium chloride, boron trifluoride, boron tribromide, boron trifluoride-
dimethylsulfide complex, beryllium chloride, beryllium bromide, zinc chloride, zinc
bromide. trimethyisiiyvlchioride. trimethylsi !ylbromide, trimethyls lyliodide, lithium
iodide. lithium iodide in refluxing 2.4.6-col {idine, pyridine hydrochloride; sulphur
compounds such as sodium ethylmercaptide, sodium tri methylsi lanethiolate; alkal i
organom ides such as sodium bis(trimethylsilyl)amide and lithium diisopropylam ide.
[0080] In one embodiment, the present invention provideé a process‘ for the
preparation of eItrombopag., the process comprising subjecting fhe compound of
formula | wherein where R is optionally substituted benzyl, methyloxybenzyl, to a
deprotection reaction by hydrogehation using hydrogen in the presence of a metal
catalyst. |

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

tetrahydropyranyl, trityl, to a deprotection reaction using an inorganic acid selected
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ffom the groLlp cohsisting of hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid; organic acid such as acetic acid. '

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

[0083] In one embodiment, the present invention provides a pfoc&s 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 subjecting the compound of

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

|0087 1The reac’[_ion 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, chlorobenzene, tetrahydrofuran, dioxane, tert-
butylmethyl ether, dimethoxyethane. Preferably the solvent selected is toluene,
tetrahydrofuran. ' _

[0088] The reaction may be carried out at atemperature in the range of about 20°C to
about 125°C. The reaction is carried out for a period. df 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-auminium complex on acid treatment gives eltrombopag,
compound of formula la The acid used includes hydrochloric acid, hydrobromic acid,
sul.furic 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 reaction iscarried out for a period of about 2
hours to about 80 hours. Preferably the reactién is caried 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-auminium complex.

[0091] The present invention provides a solid eltrombopag-aluminiﬁm 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 Cj, akyl, c3.g cycloakyl, optionaly substituted benzyl,
linear or branched alkylalkoxy, tetrahydrofuranyl, tetrahydropyranyl,
methyloxybenzyl,  trialky lsilyi, acyl, trityl in the preparation of eltrombopag lor salt
thereof. '

[0094] In one embodimeht, the present invention provides use of compound of
formula .llia, Va, 6r Ib in the preparation of eltrombopag and salt thereof.

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

hydrazino-bi phenyl-3-carboxylic acid compounds of formula land sdlts thereof,

CH,
3 ‘ I

CH

wherein R represents  hydrogen, linear or branched C|.4 akyl, Csg  cycloakyl,
optionally  substituted benzyl, linear or branched akylakoxy, tetrahydrofuranyl,
tetrahydropyranyl,  methyloxybenzyl, tridkylsilyl, acyl, trityl; the process comprising:

a) reacting a compound of formula VII,
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°c o i
wherein R is as defined above and R" represents hydrogen, c.6 alkyl,
with 3,4-dimethylphenylhydrazine or salt thereof to give the compound of formula I;
and |
b) optionally, deprotecting thhe compound of formula 1.
[0096] In (@) of the above process, the reaction may be carried out in the presence of
akali metal' acetate such as sodium acetate, potassium acetate and the like; potassium
carbonate. sodium carbonate. Preferably, alkali metal acétate is used; more preferably,
sodium acetate is used. The reaction may be carried out lin 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 aterhperature 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 b about 5h.

[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
Rismethyl and R" isethyl.

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

[0099] In one embodiment, the p'r@ent invention prov’ides a process for the

preparation of compound of formula 1 wherein R is H, the process comprising

reacting compound of formula VIl wherein R is C,, akyl and R" is hydrogen, C, ¢
akyl with 3,4-dimethylphenylhydrazine or salt thereof to give the compound of
forrhula | wherein R is Ci-¢ alkyl followed by deprotecting the compound of formula |
wherein R is C;s akyl using agueous hydrobromic acid, Lewis acid such as

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

IOH
OR

llﬂH

N

HSCWOR"

o o \21!

PCT/IN2012/000610

wherein R represents hydrogen, linear or branched C4 akyl, c3s cycloakyl,

optionally  substituted bénzyl, linear or branched alkylalkoxy, tetrahydrofuranyl,

tetrahydropyranyl, methyloxybenzyl, trialkylsilyl, acyl, trityl; and
hydrogen, Ci-6 akyl. '

R" represents

[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 V1. the process comprising:

a) reacting a compound of formula V1, 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

\A v

in the presence of ameta catalyst to give acompound of formula VIII,

VIII
wherein R is as defined above; and

b) reacting the compound of formula V11 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 V1.

[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 métal catalyst includes but is not limited to Pd(PPhg)a,
PdCl>(PPhs);. PdCl;(dppf), Pd(OAc)2, NiClz(PPhs)z, PdCl(dppb). Preferably, the
metal catalyst selected is PdCI»(PPhs),. The reaction of'compound of formula V1 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, ~sodium 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, methyl acetate,

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

dimethoxyethane, acetonitrile, ~di methylformamide, dimethyl sulfoxide; Water or
mixtures thereof. Preferably the solvent selected is ethanol—watér~ mixture. The
reaction of compound of formula V1 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 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 hoursv |

[0105] In one embodiment, the compound of formula VI, wherein R is C].G akyl, 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‘forrr.\ulavVI, 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 PACl,(PPh,)2 catalyst and potassium carbonate as base.

[0107] In one embodiment, the compound of formula VI, wherein RisC, g4 alkyl, X is

Br is reacted with the compound of formula IV; wherein R' is halogen selected from
the group consisting of ClI, Br, I.

[0108] In (b) of the above process, the reaction may be carried out in the presence of
alkali meta nitrite such assodiljm nitrite, potassium nitrite and the like; alkaline earth
metal nitrite subh 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. Preferably,' 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-propanal, waterA 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 akyl, is "

reacted with aIkyI’ acetoacetate or acetbacetic acid in presence of sodium nitrite and

hydrochloric acid to yield the compound of formu la Vi, wherein R is Cie akyl and

R" is hydrogen. C.¢ akyl. _
[0110j The present invention provides a process for the preparation of compound of

formula VII which comprises reacting a compound of formula V,

X
OR

R o

% |

NI OH

HSC\H)\’(OR"
: 0O O R’

Vv ' IV

wherein X, Rand R" are as defined above, with a corﬁpound of formula 1V, wherein
R' is as defined above, in the presence of a metal catalyst to give the Compound of
formula VII. _

[0111] In one embodiment, the compound of formula V wherein X and R are as
defined above, is reacted with the compound of formula IV; wherein R' is boronic
acid or boronic acid ester or halogen fn the presence-of ametal catalyst.

[0112] A suitable meta catalyst includes but is not limited to Pd(PPhy),,
PdCl ,(PPhy),, PACl(dppf), PA(OAc);, NiCla(PPhy), PdCI,(dppb). Preferably, .the
metal catalyst selected is PdCl,(PPh3),. The reaction of compound of formula V with
compound of formula IV may be carried out in the preserice of base which includes
organic base such as triethylamine, N-methylmorphol ine, DBU; inorganic base such
as lithium hydrox'ide, '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 incl udes but is not limited to ethanol. methanol. 2-propanol, methyl acetate,
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ethyl acetate, acetone, ethylmethylketone, ' tetrahydrofuran, dioxane, toluene,
dimethoxyethane, acetonitri le, dimethylformamide, dimethyl sulfoxide; water or
mixtures thereof. Preferably the solvent sdected is ethanol-water mixture. The
reaction of compound of formula V with compound of formula IV may be carried out
at atemperature 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 atemperature of about 70°C to about 85°C for
aperiod of about 15 hour to about 30 hours.

10113} In one embodiment. the compound of formula V, wherein RisC, ¢ akyl, X is
Br, is reacted with the compound of formula IV; wherein R' is boronic acid in the
presence of a rhetaJ 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 1V; wherein R' is boronic ac:ld in the
presence of PdCI ,(PPh3), catalyst and potass um carbonate as base.

[0115] In one embodiment, the compound of formula V, wherein R is C; 4 akyl, X is
Br fs reacted with the compound of formula 1V; wherein R' is halogen selected from
the group consisting of CI, Br, I. |

[01 16] The present inventiqn'provides a process for the deprotection of a compound

of formula Ill,

CH,
» i .
wherein R represents linear or branched C,s akyl, cs3.8 cycloalkyl, optionaly
substituted ~ benzyl,  linear or branched  alkylakoxy, tetrahydrof'uranyl,
tetrahydropyranyl, methyloxybenzyl, triakylsilyl, acyl, trityl, and X is selected from
the group.consisting of ClI, Br, I.
[01 17] The deprotection of compound of formula 111 may be carried out as described

for compound of formula | wherein R#H, as discussed supra.
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[0118] In one embodirhent, the present invention provides a process for the
deprotection of the compound of formula IIl, the process comprising subjecting the
compound of formula Il wherein R is methyl, to a deprotection reaction using
hydrobromic acid, Lewis acid such as auminium chloride.

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

[0120] The present invention provides an eltfombopag ammonium salt characterized
by a proton NMR spectrum having peaks at & 14.81 (brs, IH), 8.17 (s, 1H), 7.80-
7.82(m,3H), 7.65-7.68 (d, 1H), 734.7.42 (m,2H), 7.01-7.07 (m,2H), 6.87 (t,|H), 2.37
(s,3H), 2.22 (s,3H), 2.18 (s,3H).

[0121] The present invention provid% 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-am monium salt or di-ammon ium salt, pfeferably in crystal line form or
amorphous form.

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

[0124] A suitable source of ammonia includes but is not limited to ammonia water
(agueous 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, 21-propanol, 2-
propanol, I-butanol, 2-butanol, methyl acetate, ethyl acetéte, n-propyl acetate, tert-
butyl aéetate, acetone, ethylmethylketone, methyl isobutyl ketone, chloroform,
dichloromethane. dichloroethane. tetrahydrofuran, dioxane, tert-butylmethyl ether,
toluene.- xylene. chlorobenzene. ’dimethoxyethane, aceton itrile, difnethylformam ide;
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
aperiod 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 its pharmaceutically acceptable sats such as
its monoethanolamine, bisethanolamine salts. Preferably, eltrombopag is converted té)
its bisethanolamine salt namely, eltrombopag olamine’; compound of formula Il.

[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 usi ng 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 agueous medium.

[0131] In one embodiment, the present invention provides a process for the
preparation of eltrombopag olamine comprising ’reacting eltrombopag or a salt thereof
with ethanolam ine in water.

[0132] In one embodiment, the present ‘inv'ention provides a process for the
preparation of eltrombopag olamine comprising reacting elfrombopagor a salt thereof
with ethanolamine in a solvent and isolatihg eltrombopag olamine by addition of anti-
solvent. o

[0133] The solvent that may be utilized for this step includes, but is not limited to

acohols such as methanol, ethanol, 1-propanol, 2-propanal, 1—butano|,'2-butanol, I

pentanol, |-octanol and the like; ethers such as tert-butylmethyl ether,
tetrahydrofuran, dioxane and the like; esters wch' as methyl acetate, ethyl acetate, n-
propyl acetate, and tert-butyl acetate and the like; ketones such as acetone, ethyl
methyl ketone and methyl isobutyl ketone and the like; dimethyl wlfoxidé; dimethyl
formamide; dimethyl acetamide; water and mixtures thereof. |
[0134] The anti-solvent that may be utilized for vthis step includes, but is not limited to
ethers such as diethyl ether, dimethyl ether, diisopropyl 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 eltrombopag ammonium salt with ethanolam ine.

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

with ethanolamine, preferably, without using any additional reaction solvent.
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|0|37| In one embodiment. the present invention provvid& 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, dimethylformamide; 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 sat 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 ié not limited to eltrombopag sodium salt, eltrombopag
potassium salt. eltrombopag ammonium salt. ‘

[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 eitrombopag olamine directly, wherein eltrombopag is formed in-situ invthe
reaction. |

[0142] The present invention provides eltrombopag and a salt thereof, having a
compound of formula Ilia 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 Illb in less than about 0.5%, preferably less than about 0.15%,
more preferably Iéss than about 0.05%.

29

PCT/IN2012/000610



WO 2013/072921 PCT/IN2012/000610

CH, IIb
[0144] The present invention provides eltrombdpag 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%.

CH,§ [Xa
[0145) The present invention provides eltrombopag and a salt thereof, having a
compound of formula 1Xb in I&es than about 0.5%, preferably less than about 0.15%,

more preferably less than about 0.05%.

P

CH,
CHy IXb

10 (0146] The present invention provides substituted 3'-hydrazino-biphenyl-3-carboxylic
acid compounds of formula 1. salts thereof and intermediate compounds, obtained by
the above processes as characterized and anaiyzed by fol lowing techniques:

A. Proton NMR spectra  were recorded in CDCl; and DMSO-dg 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 | -

D.HPLC

E. Melting point »

[0147| The following examp_lles are provided to enable one skilled in the art to
~ practice the invention and are merely illugtrative of the invention. The examples
should not be read as limiti ng the scope of the invention as defined in the features and

advantages.

31



15

20

30

WO 2013/072921

EXAMPLES , ‘
[0148] EXAMPLE 1: Preparation of Ethyl 2—[(3-bromo;2-
methoxyphenyl)hydrazono]-3-oxobutanoate |
To a solution of 3—bromo-2-methoxyani|ihe (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

- B5°C under dtirring. The reaction mixture was stirred for about 15 minutes at about

5°C. Then ethylacetoacetate (12.9g) was added to the feaction mix;ure and stirred for
about 15 minutes at about 0°C to about 5°C. Sodium bicarbonate solution (27.5g in
300mL water) and ethanol (400mL) was then added to the reaction mixture. The
reaction mixture was alowed 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 CDC1y: & 12.86 (s| H), 7,58-7.61 (d.IH), 7.30-7.33 (dIH),
7.02-7.07 (m,IH), 4.31-4.43 (q,2H), 3.95 (53H),25 (s,3H),| .38-1.43 (t,3H)

[0149] EXAMPLE 2: ‘Preparation of I-(3,4—dimethylpﬁenyi)-3-methyl -4—(3-
bromo-2—methoxypheny])hydrazono-5—pyrazo|one

A solution of ethyl-2-[(3-bromo-2-methoxyphenyl)hydrazono]-3-oxobutanoate (50)
prepared as in Example 1, and 3,4rdimethyl'phenylhydrazine ‘hydrochloride (2.480)
and sodium acetate (1.4g) in glacial acetic acid (I00mL) was stirred and heated to
reflux for about 3 hours. The mixture was cooled to about room temperature and
stirred for about | 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%

IR: 3444, 1559, 1337, 1256, | 114, 1019cm™ ; Mass: m/z 415 [M+] and 417 [M+2]

'H NMR (300 MHz in CDC1): & 13.7 (brs|H), 7.64-7.73 (m,3H), 7.32-7.35 (d,IH),
7.16-7._19 (d,|H), 7.07-7.16 (t,|H), 4.01 (s,3H), 2.36 (s,3H), 2.31(s,3H), 2.27 (s,3H)
[0150] EXAM PLE 3: Preparation of 3MN'-[I-(3,4-dimethylphenyl)-3-methyl -5-
oxo;l,5—dihydro—pyrazo|-4—y|idene]hydrazino}-2'-methoxybiphenyl-3-carboxylic
acid

A  mixture of [-(3,4-dimethyl phenyl)-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(l1)chloride
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[PdCI,(PPh3)2] (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 (IOOmL) was added; acidified to pH 3-5 using
hydrochloric acid and stirred for about 30 minutes at about room température. 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-I]

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

‘H NMR (300 MHz in DMSO-dg): 3 13.7 (brs| H), 13 (brs| H), 817 (sIH), 7.98-

8.0! (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, | H),
7.29-7.34 (d.1H). 7.18-7.26 (d. | H). 3.44 (s3H). 2.32 (s3H), 2.25 (s3H), 2.2 1(s3H)
|0151 | EXAMPLE 4: Preparation o‘f 3*-{N'-[I-(3,4—dimethylphenyl)-3-methy|-5—
oxo-1,5-dihydro-pyr aiol-4-y| idene]lhydrazino}-2'-hydr oxybiphenyl -3-car boxylic

acid '

A solution of 3'v—{N'—[I—(3,4—dimethylphenyl)—3—methy|—5—oxo—|,5—dihydro—pyrazo|—4—
ylidene] hydrazino} -2'-methoxybi phenyl-3-carboxylic acid (4g), prepared | as in
Example 3, in 48% agueous hydrobromic acid (35mL) and glacia acetic acid (35mL)
was stirred and heated under reflux for about 60 hours. The reaction mixture was
concentrated under vacuum to athick 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: WZ 44316 [M+H]

IR: 3292. 1707. 154 1 1503. 1223. 1 118. 1000cm’’!

'"FI NMR (300 MHz in DMSO-dg): & 13.75 (brs | H), 13.09 (brsiH), 9.69 (s1H), 8.13
(s! H), 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 (s3H), 2.22 (s,3H) |

[0152] EXAMPLE 5: Preparation of eltrombopag olamine

To asolution of ‘ethanolamine (0.9g) in ethanol (I0OOmML) was added a solution of 3'-
{N'-[1-(3,4-dimethyl phenyl )—3—méthy| -5-oxo-1,5-dihydro-pyrazol-4-

ylidene] hydrazino} -2'-hydroxybi phenyl-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 |2 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(sIH), 7.77-7.83 (m,4H),
7.64-7.67 (d.2H), 7.32-7.42 (m4H), 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). '

[0153] EXAMPLE 6: Preparation of S-amino-Z'-methoxybiphenyl-S-carboxylic -

acid

A mixture of 3-bromo-2-methoxyaniline (3g), 3—c&boxyphmylborohic acid (2.949g),
bis(triphenylphosphine)palladium(ll)chloride  [PdCl 2(PPh3‘)2] (0.30g) and potassium
carbonate (5.2g) in ethanol (I00OmL) and water (20mL) was heated to about reflux
temperature and stirred for about 28 hours. The hot mixture was filtered fo 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 dtirred 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: 1.8g | '

H NMR (300 MHz in DMSO-d¢): & 8.08 (sIH), 7.89-7.92 (dIH), 7.73-7.75 (dIH),
7.51-7.56 (t|H), 6.87-6.92 (t,|H), 6.72-6.74 (d,1H), 6.50-6.53 (d,IH), 3.27 (s3H)
[0154] EXAMPLE 7: Preparation of 3'-{-2-[I-(ethoxycar bonyl)-2-
oxopropylidenelhydrazino}-2'-methoxybiphenyl-3-carboxylic  acid

Toa solutibn of 3“—amino—2'—methoxybiphenyl—3—carboxyliQ acid (5g) prepared as in
Example 6, in hydrochloric acid (8.5mL) and methanol (90mL) was added a solution
of sodium nitrite (1.41gin 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 (2.79) 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°G for about 6 hours.
Yield: 4.2g; Mass. m/z 383.15 [M-I] |
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H NMR (300 MHz in DMSO-ds): & 14.74 (s, 'H), 1256 (s| H), 8.14 (s] H), 7.97-
8.00 (d.|H). 7.83-7.85 (d.1H). 7.60-7.71 (m, 2H), 7.26-7.34 (m, 1H), 7.19-7.23
(m. 1H), 4.10-4.34 (m.2H). 3.40 (s, 3H), 2.52 (s,3H), 132 (t, 3H)

[0155] EXAMPLE 8: Preparation of 3'—{N‘-[I—(3,4—dirhethylphenyI)—S—methyI—S—
oxo-1,5-dihydr o-pyr azol-4-ylidene] hydr azino}-2'-methoxybiphenyl-3-car boxylic

acid :

A solution  of 3-{-2l -(ethoxycarbonyl)-2—oxopropyl idene]lhydrazino} -2'-
methoxybiphenyl-3-carboxylic  acid (3.5g) prepared as in Example 7, -and 3,4-
dimethylphenylhydrazine hydrochloride (1.729) 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[M-I]

'H NMR (300 MHz in DMSO-dq): 8 13.75 (brs, 1H). 8.17 (s 1H), 7.99-8.01 (d,1 H),
784787 (. IH). 7.64-7.79 (d. |H). 7.62-7.67 (t. 1H), 7.34-7.40 (t, 1H), 7.27-7.29

(A 1H). 7.19-7.22 (d, 1H), 3.34 (s, 3H), 2.32 (5,3H), 2.26 (s,3H), 2.22 (s,3H)

[0156) EXAMPLE 9: Preparation of 3'-{-2-[I-(ethoxycarbonyl)-2-

oxopr opylidene]hydrazino}-2'-methoxybiphenyl-3-carboxylic  acid

A mixture of ethyl-2-[(3-bromo-2-methoxyphenyl)hydrazono]-3-oxobutanoate (49)
prepared  as  in  Example 1, 3-carboxyphenylboronic acid  (2.30g),
bis(triphmylphosphine)palladium(lI)chloride [PdCI2(PPhg),]  (0.30g), pdtassium
carbonate (4.023 g) in ethanol (I00mL) and water (30mL) was heated to about reflux
temperattjre 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 fo pH 3-5 using hydrochloric acid and stirred for about
30 minutes at about room temperature. The durry was filtered, washed with water
(25ml) ahd dried in an oven at about 55°C to about 60°C for about 12 hours.

Yield: 1.9g; Mass: m/z 383.15 [M- ]

1H NMR (300 MHz in CDCh): & 13.7 (brs! H). 8.36 (s| H), 8.13-8.16 (d,1 H), 7.88-
7.91(d. |H). 7.68-7.71 (d.|H). 7.55-7.60 (m.lH), 7.24-7.29 (m, | H), 7.15-7. 18 (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 I|-(3,4-dimethylphenyl)-3-methyl-4-(3-
bromo—2—hydroxyphenyl)hydrazono—5—pyrazo|one |
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A solution of I-(3,4-dimethyl phenyl)-3-methyl-4-(3-bromo-2- .
methoxyphenyl)hydrazono-5-pyrazolone(5g)  prepared as in Exampl'e 2, in 48%
agueous hydrdbromic 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
e;bout 55°C to about 60°C for about 12 hours. Yield: 3.59

'HNMR (300 MHz in DMSO -dg): 3 13.45 (brs|H), 10.98 (brs|H), 7.69-7.71 (d,IH),
7.59-7.62 (d,2H), 7.12-7.21 (m,2H), 6.92-6.95 (d,/H), 231 (s3H), 2.26 (s3H), 2.22
(s,3H)

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

- oxo-1,5-dihydr o-pyr azol-4-yl idene] hydr azino}-2' -hydr oxybiphenyl-3-car boxylic

acid

A " mixture of - [-(3,4-dimethyl phenyl)-3-methyl-4-(3-bromo-2-
hydroxyphenyl)hydrazono-5-pyrazolone  (2g) prepared as in Example 10, 3-
carboxyphenylboronic  acid (I‘g),’ bi s(triphenyl phosphine)palladium(I1)chloride
[PACI>(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 (I00mL) 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+l]

TR: 3292, 1707, 1541, 1503, 1223, 1118, 1000cm’*

'HNMR (300 MHz in DMSO -dg): 3 13.75 (brs|H), 13.09 (brsIH), 9.69 (sIH), 8.13

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

(s3H), 2.26 (s,3H), 2.22 (s,3H)

[0159] EXAMPLE 12: Preparation of eltrombopag olamine

To a mixture of 3-{ N'-[I-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-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 1
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hour. The reaction mixture was filtered, washed with water (I0mL) and dried in an
oven at about 55°C to about 60°C for about 12 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, 11 17, 1064, 1015,
766, 747cm’ - |

H NMR (300 MHz in DMSO-d): & 14.81 (brs. | H), 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'—[I-(3,4—dimethylphenyI)—S—methyI—S—oxo—I,5—dihydro—pyrazo|—4—
ylidene] hydrazino} -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 (IOmL) 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-dg): & 14.81 (brs, IH), 8.20 (s, |H), 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) '

[0161] EXAMPLE 14: Preparation of eltrombdpag olamine

a) Preparation of eltrombpag-aluminium complex

A mixture of 3-{N'-[I-(3,4-dimethylphenyl)-3-methyl-5-oxo-I,5-dihydro-pyrazol-4-
ylidene] hydrazino} -2'-methoxybi phenyl-3-carboxylic acid (I0g) and aluminium
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 (I00OmL) 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|H), 8.0-8.02 (d,IH), 7.88-7.91
(d,IH), 7.54-7.63 (m,4H), 7.41-7.44 (d| H), 7.23-7.26 (d|H), 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 (I00mL), 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 (50mL) was added to it. The reaction mass was stirred and the
two layers were separated. The organic layer contained the title compound.

c) Preparation of eltrombopag-ammonium salt

25% agueous 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. 74lem” |

'"H NMR (300 MHz in DMSO-d¢): & 14.81 (brsIH), 8.17 (sIH), 7.80-7.82(m,3H),

'7.65-7.68 (dIH), 7.34-7.42 (m,2H), 7.01-7.07 (m,2H), 6.87 (tIH), 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. Ethanol (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
55°C to about 60°C for about 12 hours- Yield: 89

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

"H NMR (300 MHz in DMSO-d¢): & 14.81 (brsIH), 8.20(s|H), 7.77-7.83 (m,3H),

7.64-7.67 (d,|H), 7.32-7.42 (m,2H), 7.01-7.07 (t, 2H), 6.87 (m,|H) 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—methbxyani|ine hydbrochloride

To astirred solution of 3-bromo-2-methoxyaniline  (10g) in ethyl acetate (I00mL) was
added concentréted hydrochloric acid (7mL) at‘abo‘u_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)hydr azono]-3-oxobutanoate
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To a solution of 3-bromo-2-methoxyaniline hydrochloride (10g) prepared as in
Example 15, in hydrochloric acid (13.5mL of concéntrated hydrochloric acid in
136.5mL of water) was added a solution of sodium nitrite (3.47g in | OmLof water) at
about -5°C 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 asol id, which was washed with water and dried at about 50°C to about
55°C. Yield: 13.3g

|0 164] EXAMPLE 17: Preparation of I-(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 (I Og)
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‘he‘solid 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: 11g '

[0165] EXAMPLE 18: Preparation of 3'-{N'-[I-(3,4-dimethylphenyl)-3-methyl -5-
oxo-l,5-dihydr o-pyr azol-4-ylidene] hydr azino}-2'-methoxybiphenyl-3-car boxylic

acid ' _

A mixture of " 1-(3,4-di methylphenyl)-3-methyl-4-(3-bromo-2-
tnethoxyphenyl )hydrazono-5-pyrazolone (10g) prepared as in Example 16, 3-
carboxyphenylboronic  acid  (5.2g),  bis(triphenylphosph ine)palladium(l I)chloride
[PAC (PPhsyz (0.84g), potassium hydroxide (6.72g) in ethanol (200mL) 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 reaction mixture was
treated with Norit™ charcoal and filtered over celite bed. The filtrate was treated with
EDTA and Scavenger Type 2S. The mixture was stirred a 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'-[I-(3,4-dimethylphenyl)-3-methyl-5-oxo-I,5-dihydro-pyrazol -4-
ylidene] hydrazino} -2'-methoxybiphenyl-3-carboxylic  acid (I0g) and auminium

.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_tetrahydrofur"an (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 reaction 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 thetitle compound.‘ '

c) Preparation of eltrombopag ammonium salt

25% agueous ammonia (1Gnl.) 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 1 hour,

d) Preparation of eltfombopag olamine ,

To the residue, ethanolamine (50mL) 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: 8y
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CLAIMS: .
l. A process for the preparation of substituted 3'-hydrazino-biphenyl-3-

carboxyl ic acid compounds of formula | and salts thereof,

o
T

S wherein R represents hydrogen, linear or branched C,s. akyl, ¢35 cycloakyl,
optional ly substituted benzyl, linear or branched akylakoxy, tetrahydrofuranyl,
tetrahydropyranyl. methyl‘oxybenzy i. trialkylsi lyl, acyl. trityl ; the process comprising:
a) reacting a compound of formula {11, '

OR
ITJH

|
Hsc\/K(O
|
N-—-N
% CH,

CH, I

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

with acompound of formula 1V,
OH

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

2. “The process of claim 1, wherein Ris Ci alkyl, X is Brand R' is boronic acid.
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3. The process of clam 1, wherein R is Cy akyl, X is Br and R' is halOgen
selected from the group consisting of Cl, Br, 1.
4, The procéss of clam 1, wherein the metél catalyst. is selected from the group
consisting of Pd(PPhs)s, PdCl,(PPhg),. PdCl,(dppf), ‘ Pv.d(OAc)z; NiCl,(PPhy);,
2 PdCI:(dppb). | ' |

5. - A compound of formula lIII,
X
~~ TOR
e
v N
H3CY“\(0
|
N—N
CH,.
H, i
wherein X and R are asdefined 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 111 is obtained by
reacting a compound of formula V.
X
; :OR
NH
N
HSC\U)I\H/OR"
: O 0 \Y,

wherein X and R are as defined above and R" represents hydrogen, Ci 4 alkyl,
with 3,4-dimethyl phehylhydrazine or salt thereof to give the compound of formula IlI.

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
o,
w'H‘
, N
H@ﬁOR"
o} 0] \%

wherein X. Rand R" are as defined above.
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1. The compound of claim 9, wherein X is Br, R is methyl and R" is ethyl.
11.  The process of claim 7, wherein the corhpound of formUIa V is obtained 'by
reacting a compound of formula V| or its salt thereof, .
X
L
NH, VI
wherein X and R are as defined above, .
with akyl acetoacetate or acetoacetib acid in the presence of akali or akaline 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 .clam 11, wherein the solvent system is selected form
methanol, ethanol, water and mixtures thereof. v

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

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

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

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

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

thereof to give |-(3,4-dimethy| phenyl)-3-methyl-4-(3-bromo-2-
methoxyphenyl)hydrazono-5-pyrazolone, compound of formula llig;
5
oM
NH
N

llia

5  (c) reacting the compound of formula Ilia with 3-carboxyphenylboronic acid in the
presence of a meta catalyst to give 3-{N'-[I-(3,4-dimethyl phenyl)-3-méthy|-5—oxo—
|,5-dihydro-pyrazol-4-ylidene] hydrazino} -2'-methoxybiphenyl -3-carboxy| ic acid,

compound of formula Ib;

Ib

lO (d) deprotecting the compound of formula Ib using Lewis acid to give eItrombopég;
and optionally, converting to its phafmacéutically acceptable salt.
15.  The process of clam 14, wherein the I__eWis acid used in (d) is selected from
the group consisting of aluminium chloride, auminium bromide, auminium iodide,
stannous chloride, stannous bromide, titanium chloride, boron trifluoride, boron

15  tribromide, boron trifluoride-dimethylsulfide complex, beryllium chloride, beryllium
bromide, zinc chloride, zinc ‘bromide, trimethylsilylchloride, trimethylsilylbromide,
trimethylsilyliodide. o
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 la,

44



15

WO 2013/072921

3 la

'the process comprising subjecting the compound of formula | to a deprotection -

o
O e .
OR

N

reaction.

HCo A

o

Nl-—N '
j/: “CH, ,
CH, I

wherein R represents linear or branched C|s akyl, ¢33 cycloakyl, 'optionally
substituted  benzyl, linear or branched alkylalkoxy, tetrahydrofuranyl,
tetrahydropyranyl. methyloxybenzyl, trialkylsi lyl, acyl, trityl.

18. The process of claim | and claim 17, wherein the deprotection reaction

process includes any of the fol lowing:

(& where R is C,, akyl, ¢33 cycloakyl, the deprotéctioh of the compound of
formula | is performed using protic acid such as hydroiodic acid, hydrobromic acid,
hydrobromic acid/acetic acid, methanesulfohic acid, trifluoroacetic acid; Lewis acid
selected . from the group consisting of aluminium chloride, auminium bromide,
auminium iodide, stannous chloride, stannous bromide, titanium'chloride,‘ boroh
tri\fluoride, boron tribromide, boron  trifluoride-dimethylsulfide complex, beryllium
chloride, beryllium bromide, zinc chloride, - zinc bromide, trimethylsilylchloridé,
trimethylsilylbromide, trimethylsilyliodide, lithium iodide, lithium iodide in refluxing

2,4,6-coll idine, pyridine hydfochloride; sulphur  compounds such as sodium
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ethylmercaptide, sodium trimethy Isilanethiolate; alkali organomides such as sodlium
bis(trimethylsilyl)amide and lithium dii»sopropylamide; 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 ameta catalyst; or

(c) where R is linear or branched akylalkoxy, 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 tridkylsilyl, the deprotection of the compound of formula | is
performed using acids such as acetic acid or fluorides such as tetrabutylammonium -
fluoride; or |

(_e‘) 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 fr.om the
group consisting of sodium hydroxide, potassum hydroxide, sodium carbonate,
potassium carbonate:

19. The use of compound of formula‘ llia, Va, or Ib in the preparativon 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 prepération of eltrombopag ‘olamine comprising reacting
eltrombopag or a sat thereof with excess of éthanolamine Wifhout using any
additional reaction solvent.

24. A process for the preparation of eltrombopag olamihe comprising reacting
eltrombopag or a salt thereof with ethanolamine in an aqueous medium.

25. A process for the prepération of eltrombopag olamine comprising reacting
eltrombopag ammonium salt with ethanolamine. »

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

olamine.
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