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ABSTRACT
A novel organic amine salt or salt with quaternary ammonium ion ot 3-{[((2E)-2-{1-
[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazino)carbonothioyllamino}benzoic acid having useful properties

as a drug is provided.

A novel organic amine or salt with quaternary ammonium ion ot 3-{[((2E)-2-{1-[5-
(4-t-butylphenyl)-4-hydroxy-3-thienyl]lethylidene}hydrazino)carbonothioyllamino}benzoic
acid, a method for producing the organic amine salt or the salt with quatemary

ammonium ion and a platelet increasing agent.
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DESCRIPTION

TITLE OF INVENTION:
ORGANIC AMINE SALTS OF AMINOBENZOIC ACID DERIVATIVES AND METHOD

FOR PRODUCING SAME

TECHNICAL FIELD

The present invention relates to novel thrombopoietin receptor activators, which
are organic amine salts of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyllethylidene}hydrazino)carbonothioyllJamino}benzoic acid. The compounds of the
present invention are useful as therapeutic agents for diseases accompanied by

abnormal platelet counts or platelet increasing agents.

BACKGROUND ART

3-{[((2E)-2-{1-[5-(4-t-Butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazino)carbonothioyljamino}benzoic acid (hereinafter referred to
as Compound A) is useful as a thrombopoietin receptor activator. Compound Ais
disclosed in WO04/108683 (Patent Document 1) and JP-A-2006-527187 (Patent
Document 2) as a compound encompassed by a general formula along with its
tautomers, prodrugs or pharmaceutically acceptable salts or solvates thereot.
Compound A is disclosed in US 2006/094694 A1 (Patent Document 3) as a specific
compound. Regarding salts of Compound A, although alkali metal salts and the like

are mentioned as pharmaceutically acceptable salts, no specific salts are disclosed as

working examples.

PRIOR ART DOCUMENT
Patent Document 1: W0O04/108683

Patent Document 2: JP-A-2006-527187
Patent Document 3: US 2006/094694 A1

DISCLOSURE OF INVENTION

TECHNICAL PROBLEM

An object of the present invention is to provide novel salts of 3-{[((2E)-2-{1-[5-(4-t-
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2
butylphenyl)-4-hydroxy-3-thienyllethylidenelhydrazino)carbonothioyljJamino}benzoic acid
which have useful properties such as better pharmacokinetic properties and stability as
compared with the free form and alkali metal salts of it and medicines containing them

as active ingredients. Another object of the present invention is to provide a method

for producing the above-mentioned novel salts.

SOLUTION TO PROBLEMS

As a result of extensive research to solve the above-mentioned problems, the
present inventors have found novel organic amine salts or quaternary ammonium salts
of 3~{[((2E)-2-{1-[5-(4-t-butylphenyl}-4-hydroxy-3-
thienyllethylidene}hydrazino)carbonothioyllamino}benzoic acid, medicines containing
the said organic amine salts or quaternary ammonium salts as active ingredients and a
method for producing the said organic amine salts or quaternary ammonium salts.
Surprisingly, these organic amine salts or quaternary ammonium salts have advantages
useful when used as therapeutic agents. Namely, these organic amine salts or
quaternary ammonium salts show remarkably better pharmacokinetic properties and/or
stability as compared with its free form and alkali metal salts.

Namely, the present invention provides: '

(1)

An organic amine salt or a salt with quaternary ammonium ion of 3-{[((2E)-2-{1-[5-
(4-t-butylphenyi)-4-hydroxy-3-thienyllethylidene}hydrazino)carbonothioyllJamino}benzoic
acid.

(2)
The organic amine salt or the salt with quatemary ammonium ion according to (1),

wherein the organic amine or quaternary ammonium salt is an organic amine or
quaternary ammonium salt having a hydroxy group.
(3)

The organic amine salt or the salt with quaternary ammonium ion according to (2),
wherein the organic amine or quaternary ammonium salt having a hydroxy group is
ethanolamine, tromethamine or choline.

(4)
Ethanolamine salt of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
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a ;
{hienyl]ethylldene]hS(drazino)oarbonothioyl]amlno}benzolc acld,

(5)
Tromethamine salt of 3-{[((2E)-2-{1 -[5-(4-t-buty|phenyl)-4-ﬁydroxy-3-
th!eny!]ethylldene}hydrazlno)carbonothloyl]amlﬁo}benzolc acld.
- ' | |
Choline salt of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
1hlenyl]atﬁylldene}hyd raz[no)carbonothloyl]amlnojbenzolc. acld.
(7)

A medicine containing the organic amine salt or a sait with quaternary ammonium
10 lon as defined in any one of (1) to (6)_

(8)

The medicine according to (7), which Is a thrombopoletin receptor activator.
(9)

The medicine according fo (7), which Is a platelet Increasing agent.

15 (10)

A method for producing an organic amine salt or a sait with quatemary ammonium
lon of 3-{[({2E)-2-{1-{5-(4-t-butylphenyl)-4-hydroxy-3-
thienyllethylidenelhydrazino)earbonothioyllaminolbenzolc aclkd, which comptises
reacting 3-{[((2E)-2-(1-[5-(4-t-butyiphenyl)-4-hydroxy-3-

20° thlenyl]ethylidene)hydrazino)carbonothioyllamino}benzolc acid with an organic amine or
quaternary arﬁmonium salt in a solvent. '
(11) ‘

The method according to (10), wherein the reaction is carrled out at 0 to 70°C, and

the resulting organic amine or quaternary ammonium salt is crystallized.
95 (12)
The method according fo (10) or (11), wherein the organlic amine or quatemnary
ammonium salt is éthanolamlne, tromethamine or chaoline.
(13)
The method according to (10) or (11), wherein the organic amine Is ethanol amine,
30 and tﬁe solvent is acetonitrile.
(14)

The method according to (10} or (11), wherein the organic amine is tromethanine,

CA 2816670 2017-10-03
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the solvent is tetrahydrofuran, and after formation of the organic amine salt, the organic
amine salt is crystallized by adding acetonitrile to the solvent.
(13)

The method according to (10) or (11), wherein the organic amine is tromethamine,
the solvent is a solvent mixture of acetone and water, and after formation of the organic
amine salt, the organic amine salt is crystallized by replacing the solvent by 1-propanol.
(16)

The method according to (10) or (11), wherein the organic amine or quaternary

ammonium salt is choline, and the solvent is acetonitrile.

ADVANTAGEOUS EFFECT(S) OF INVENTION

The organic amine salts of the present invention have properties useful as an
active ingredient of medicines such as thrombopoietin receptor activators and platelet

increasing agents such as excellent pharmacokinetic properties and/or stability.

DESCRIPTION OF DRAWING(S)

Fig. 1 is a graph showing the results of an oral absorption test on dogs in
EXAMPLE and shows plasma concentrations —time profiles of levels of Compound A
(Free Acid), the potassium salt of Compound A (Potassium Salt), the choline salt of
Compound A (Choline Salt), the ethanolamine salt of Compound A (Ethanolamine Salt)

and the tromethamine salt of Compound A (Tromethamine Salit).

DESCRIPTION OF EMBODIMENT(S)

In the present invention, “t” denotes tertiary.

First, Compound A in the present invention will be explained.

Compound A is 3-{[((2E)-2-{1-]5-(4-t-butylphenyl)-4-hydroxy-3-
thienyllethylidene}hydrazino)carbonothioyllamino}benzoic acid. Structural formula of

compound A is represented by the following formula (I1).

H3C N. N
H;C 4 / N Y OH Formula (l})
H3G S S
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Compound A covers its geometrical isomers and tautomers thereof. Compound
A also covers a mixture containing its geometrical isomers or tautomers thereof in an
arbitranly ratio.

Although Compound A covers 3-{[((2E)-2-{1-]5-(4-t-butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazino)carbonothioyljamino}benzoic acid (E isomer) and its
geometrical isomer 3-{[((22)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyilethylidene}hydrazino)carbonothioyllamino}benzoic acid (£ isomer), in the
present invention, it is preferably the E isomer.

Next, the organic amines of the present invention will be described.

In the present invention, an organic amine means a compound derived by
replacing at least one hydrogen atom(s) in ammonia by hydrocarbon group(s).

The organic amines of the present invention include primary amines having one
hydrocarbon group which may have a substituent, secondary amines having two
hydrocarbon groups which may have a substituent and tertiary amines having three
hydrocarbon groups which may have a substituent.

A quaternary ammonium salt is in the form of a salt with a different counter anion
before it forms a salt with Compound A and forms a salt with a quatemary ammonium
ion of Compound A by replacing the counter anion.

The organic amine salts and the salt with quaternary ammonium ion of the present

invention will be further characterized.

The organic amine salts and quaternary ammonium salts of the present invention

are expressed by the following formula (l) by using ions.

-

A B Formula (1)

A" is an n-valent organic anion derived by removing n hydrogen ions (wherein n is
larger than 0 and at most 4) from Compound A, and preferred are organic anions

wherein n is 1 or 2 represented by the following formuia (ll).
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Paﬁicularly preferred are organic anions wherein n is 1 represented by the

following formula (I1V).

e HO Qo 0 » HO  GHay 0
| !
H3C g S HaC S S
HaC 2000 oH mc%w Y OH  Formula (IV)
HC HO CHj " H O HaC HO  CHj H . O
H2C / NS OH H.co>—" \_ NP OH
| f

Further preferred is the organic anion represented by the following formula (V).
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CH | 0,
H3GC 77 N e O Formula (V)
H4C S S

In the formula (1), B is a primary, secondary or tertiary amine having n amino
groups or a n-valent quaternary ammonium salt and may be a combination of an
identical organic amine, different organic amines, an identical quaternary ammonium
salt and different quaternary ammonium salts. Preferred specific examples include
organic amines having a hydroxy group and quaternary ammonium salts having a
hydroxy group, and particularly preferred specific examples are diolamine, megiumine,
ethanolamine, tromethamine and choline, and further panticularly preferred specific
examples are ethanolamine, tromethamine and quaternary ammonium salts having a
choline cation

B" is an organic ammonium cation generated by adding one hydrogen ion to each
n amino groups or is the cation moiety in an n-valent quaternary ammonium salt and
may be an n-valent cation which consists of combination of an identical organic
ammonium cation, different organic ammonium cations, an identical cation moiety in a
quaternary ammonium salt and different cation moieties in quaternary ammonium salts.
Preferred specific examples are organic ammonium cations having a hydroxy group and
cation moieties in quaternary ammonium salts having a hydroxy group. Particularly

preferred specific examples are organic ammonium cations wherein n is 1 represented

by the following formula (VI).

HO%J/xﬁmeH . ik iH HE ?QH
N, HO' YL CHy Ho~ - NH3
OH OH
g O CH Formula (V)
HO™ ™~ “OH Avp:[géHa
+

Further particularly preferred specific examples are organic ammonium cations

represented by the following formula (VII).



10

15

20

29

CA 02816670 2013-05-01
8

OH
+ | R ac S I (?H
NH: HO + CHaj
+

HO

The concept of the organic amine salts and salts with guaternary ammonium ion
of the present invention covers solvates of the organic amine salts and salts with
quaternary ammonium ion. The solvent in such solvates can be the solvent used in
production of the organic amine salts or salts with quaternary ammonium ion or
accompanying them after their production. Specific examples of the solvent in such a
solvate include nitrile solvents such as acetonitrile, ether solvents such as
tetrahydrofuran, ketone solvents such as acetone, alcohol solvents such as methanol
and water. Solvents which are likely to form solvates are acetonitrile, tetrahydrofuran,
acetone, methanol, 1-propano! and water.

The solvent used in the production method of the present invention Is preterably
an aqueous solvent, an acetate ester or water, though any solvent that does not inhibit
the reaction may be used without particular restrictions. It is more preferably
acetonitrile, acetone, a solvent mixture of acetone and water, tetrahydrofuran, dimethyi
sulfoxide, methanol, ethanol, 1-propanol, 2-propanol or ethyl acetate, further preferably
acetonitrile, a solvent mixture of acetone and water, tetrahydrofuran or 1-propanol.

An aqueous solvent means a solvent miscible with water at any ratio.

In the method of the present invention, an organic amine or quaternary ammonium
salt may be added to the reaction system in its original form without dissolving it in a
solvent or in the form of a solution of the organic amine or quaternary ammonium salt.
However, for industrial production, it is preferred to add the organic amine or quaternary
ammonium salt in the form of a solution in view of ease of handling. The solvent in a
solution of the organic amine or quaternary ammonium salt is preferably methanol,
ethanol, 1-propanol, 2-propanol or water, more preferably methanol or water.

Regarding the order of addition to the reaction system, the organic amine or quaternary
ammonium salt may be added to a solution of Compound A, or Compound A may be
added to a solution of the organic amine or quaternary ammonium salt. However, it is

preferred to add the organic amine or guaternary ammonium salt to a solution of

Compound A.
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In the production method of the present invention, it is preferred to recover the
resulting salt by crystallization in view of industral production with easy handling and
production of a product having desired properties.

For crystallization, a poor solvent may be used. The poor solvent is preferably
ethyl acetate, acetonitrile, 1-propanol or 2-propanol, more preferably acetonitrile, 1-
propanol or 2-propanol. The poor solvent is preferably added gradually in small
portions. Use of a solvent which dissolves well Compound A, and the organic amine or
quaternary ammonium salt but hardly dissolves the resulting organic amine salt or salt
with gquaternary ammonium ion enables the product to crystallize at the same time as its
formation and to be recovered as crystals.

For crystallization, seed crystals may be added. Seed crystals can be obtained
by methods well known in the art, for example, by rubbing the inner wall of a vessel
containing a solution of the compound of interest with a spatula.

Specifically, when the organic amine or quaternary ammonium salt is
ethanolamine or choline, it is possible to obtain the ehanolamine salt or choline salt of
Compound A as crystals by using acetonitrile as the solvent. When the organic amine
is tromethamine, it is possible to crystallize the tromethamine salt of Compound A by
using tetrahydrofuran as the solvent and adding acetonitrile to the solvent after
formation of the salt or by using a solvent mixture of acetone and water and replacing
the solvent mixture with 1-propanol after formation of the salt.

The reaction between Compound A and the organic amine or quaternary
ammonium salt may be carried out in a reaction solution or suspension at a temperature
between the freezing point and the boiling point of the solvent at which the reaction
proceeds, preferably at an inner temperature of from -78°C to 80°C, more preferably at
an inner temperature of from 0°C to 70°C, particularly preferably at an inner
temperature of from 10°C to 60°C. The crystallization of the organic amine salt or the

salt with quaternary ammonium ion may be carried out in a solution or suspension at a
temperature of the freezing point and boiling point of the solvent at which crystallization
proceeds, preferably at an inner temperature of -78°C to 50°C, more preferably at an

inner temperature of from -10°C to 40°C, particularly preferably at an inner temperature

of from 0°C to 30°C.

Compound A and the organic amine or quaternary ammonium may be reacted for
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any period of time as long as decomposition does not occur, but the reaction time is

preferably from 1 minute to 5§ hours, more preferably from 1 minute to 3 hours. In order
to crystallize the organic amine salt or the salt with guaternary ammonium ion, the salt
may be stirred for any period of time as long as decomposition does not occur and
crystallization proceeds, but the stirring time is preferably from 1 hour to 48 hours, more
preferably from 2 hours to 24 hours.

In the method of the present invention, as the starting material, a solvate of
Compound A may be used. Specific examples of such a solvate include solvates with
methanol, 2-propanol, 2-butanol and the like.

Specific examples of the medicine of the present invention include oral medicines
such as tablets, capsules, powder, granules, pills and syrup, rectal medicines,
percutaneous medicines and injections.

The medicine of the present invention may be used in combination with other
therapeutic agent and may be administered as a mixed agent.

The medicine ot the preset invention contains an organic amine salt or a salt with
quaternary ammonium jon of Compound A as an active ingredient.

The medicine of the present invention may consists of an organic salt or a salt
with quaternary ammonium ion of Compound A alone. However, the medicine of the
present invention is preferably a composition containing an organic amine salt or a salt
with quaternary ammonium ion of Compound A as an active ingredient and other

components.

Such compositions may be prepared by conventional methods by therapeutically
acceptable vehicles. Namely, for oral medicines, ordinary vehiclés such as excipients,
lubricants, binders, disintegrants, humectants, plasticizers and coating agents may be
used. Oral liquid preparations may be in the form of aqueous or oily suspensions,
solutions, emulsions, syrups or elixirs or may be supplied as dry syrups to be mixed with
water or other appropriate solvents before use. Such liquid preparations may contain
ordinary additives such as suspending agents, perfumes, diluents and emulsifiers. In
the case of rectal administration, they may be administered as suppositories.
Supposit?mries may use an appropl;hate substance such as cacao butter, laurin tallow,

Macrogol, glycerogelatin, Witepsol, sodium stearate and mixtures thereof as the base

and may, if necessary, contain an emulsifier, a suspending agent, a preservative and the

CA 2816670 2017-10-03
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like. For injections, pharmaceutical ingredients such as distilled water for injection,

physiological saline, 5% glucose solution, propylene glycol and other solvents or

solubilizing agents, a pH regulator, an isotonizing agent and a stabilizer may be used to
form aqueous dosage forms or dosage forms which need dissolution before use.

The concept of “the medicine containing the organic amine salt or the salt with
quaternary ammonium ion as an active ingredient” of the present invention may also
referred to as “organic amine salts or salts with quaternary ammonium ion for use as
medicines” or “a method for treatment by using organic amine salts or salts with
quaternary ammonium ion”.

When the medicine is a thrombopoietin receptor activator, the present invention
may also be referred to as “organic amine salts or salts with quaternary ammonium ion
for use as thrombopoietin receptor activators” or “a method for treatment by activating
the thrombopoietin receptor with an organic amine salt or a salt with quaternary
ammonium ion”.

When the medicine is a platelet increasing agent, the present invention may also
be referred to as “organic amine salts or salts with quaternary ammonium ion for use as
platelet increasing agents” or “a method for treatment by increasing platelets with an
organic amine salt or a salt with quaternary ammonium ion”.

When the medicine is a therapeutic agent for thrombocytopenia, the present
invention may also be described as “organic amine salts or salts with quaternary
ammonium ion for use as therapeutic agents for thrombocytopenia” or “a method for

treating thrombocytopenia by using an organic amine salt or a salt with quaternary

ammonium ion”.

The dose of the medicine of the present invention for administration to human is
usually about from 0.1 to 1000 mg/human/day in the case of oral drugs or rectal
administration and about from 0.05 mg to 500 mg/human/day in the case of injections,
though it depends on the age and conditions of the patient. The above-mentioned

ranges are mere examples, and the dose should be determined from the conditions of
the patient.

The organic amine salts or salts with quaternary ammonium ion of the present
invention and medicines containing the organic amine salt or the salt with quaternary

ammonium ion as active ingredients are used when the use of a compound which have
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thrombopoietin receptor affinity and act-as thrombopoietin receptor agonists are
expected to improve pathological conditions., namely prevent, treat or improve diseases
against which activation of the thrombopoietin receptor is effective. Specific examples
of such diseases include hematological disorders accompanied by abnormal platelet
counts. Specifically, they are effective for therapy or prevention of human and
mammalian diseases caused by abnormal megakaryopoiesis, especially those
accompanied by thrombocytopenia. Examples of such diseases include
thrombocytopenia accompanying chemotherapy and/or radiotherapy of cancer,
thrombocytopenia accompanying antiviral therapy for diseases such as hepatitis C,
thrombocytopenia caused by bone marrow transplantation, surgery and serious
infections, or gastrointestinal bleeding, but such diseases are not restricted to those
mentioned. Typical thrombocytopenias such as aplastic anemia, idiopathic
thrombocytopenic purpura, myelodysplastic syndrome, hepatic disease, HIV infection
and thrombopoietin deficiency are aiso targets of the medicine of the present invention.
The present invention may be used as a peripheral stem cell mobilizer, a
megakaryoblastic or megakaryocytic leukemia cell differentiation inducer and a platelet
increasing agent for platelet donors. In addition, potential applications include
therapeutic angiogenesis based on differentiation and proliferation of vascular
endothelial cells and endothelial progenitor cells, prevention and therapy of
arteriosclerosis, myocardial infarction, unstable angina, peripheral artery occlusive

disease, but there is no restriction.

EXAMPLES

Now, the present invention will be described In further detail with reference to
Synthetic Examples, Assay Examples and Formulation Examples. However, it should

be understood that the present invention is by no means restricted by these specific

Examples.

In the Examples, LC denotes liquid chromatography, HPLC denotes high
performance liquid chromatography, MS denotes mass spectrometry, LC/MS denotes
liquid chromatography-mass spectrometry, LC/MS/MS denotes liquid chromatography-
tandem mass spectrometry, TG denotes thermogravimetry, Cmax denotes maximum

plasma concentration, Tmax denotes time to maximum plasma concentration, and AUC
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denotes area under the plasma concentration-time curve.
The instrumental analyses were carried out under the following conditions with the
following instruments.
'H-NMR was measured at 300 MHz.
5 TG was performed by using TG8120 (Rigaku Corporation).
REFERENCE SYNTHETIC EXAMPLE 1
3-{[((2E)-2-{1-[5-(4-t-Butylphenyl)-4-hyaroxy-3-
thienyl]ethylidene}hydrazine)carbonothioyl]Jamino}benzoic acid
3-{[((2E)-2-{1-[5-(4-t-Butylphenyl)-4-hydroxy-3-
10 thienyllethylidene}hydrazine)carbonothioyl]Jamino}benzoic acid was prepared in
accordance with US 2006094694.
REFERENCE SYNTHETIC EXAMPLE 2
Potassium 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazine)carbonothioyljaminojbenzoate
15 Potassium 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazine)carbonothioylJaminojbenzoate was prepared in accordance
with US 2006094694.
SYNTHETIC EXAMPLE 1
Ethanolamine salt of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
20 thienyllethylidene}hydrazino)carbonothioyl]Jamino}benzoic acid
A suspension of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazino)carbonothioyllJamino}benzoic acid (10.25 g, 21.82 mmol) In
acetonitril (218 mL) was stirred with a solution of ethanol amine (1.47 g, 24.07 mmol) In
methanol (24.0 mL) at room temperature for 2 hours and 50 minutes. The resulting
o5  precipitate was collected by filtration, washed with acetonitrile and dried under reduced
pressure to obtain 10.88 g of the desired product (yield 94%).
Morphology: pale yellow solid
"H-NMR (300MHz, DMSO-ds): 8 1.30 (9H, s), 2.39 (3H, s), 2.84 (2H, t, J=5.0Hz), 3.56
(2H, t, J=5.0Hz), 7.27 (1H, dd, J=8.0&7.5Hz), 7.40 (2H, d, J=8.5Hz), 7.46 (1H, 4,
30 J=7.5Hz), 7.62 (1H, s), 7.73 (2H, d, J=8.5Hz), 7.91 (1H, d, J=8.0Hz), 8.50 (1H, s}
SYNTHETIC EXAMPLE 2
Tromethamine salt of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
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thienyllethylidene}hydrazino)carbonothioyllamino}benzoic acid

A solution of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazino)carbonothioyllamino}benzoic acid (9.4 g, 20.1 mmol) in
tetrahydrofuran (100 mL) was stirred with an aqueous solution (20 mL) of tromethamine
(2.7 g, 22.3 mmol) and then with acetonitrile (400 mL) and stirred at room temperature
for 1 day. The resulting precipitate was colliected by filtration, washed with acetonitrile
and dried under reduced pressure to obtain 11.3 g of the desired product (yield 95%).
Morphology: white to pale yellow green solid
'"H-NMR (300MHz, DMSO-ds): ® 1.30 (9H, s), 2.38 (3H, s), 3.45 (6H, s), 7.29 (1H, dd,
J=8.0&7.5Hz), 7.40 (2H, d, J=8.5Hz), 7.47 (1H, d, J=7.5Hz), 7.64 (1H, s), 7.72 (2H, d,
J=8.5Hz), 7.89 (1H, d, J=8.0Hz), 8.51 (1H, s)
SYNTHETIC EXAMPLE 3
Tromethamine salt of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazino)carbonothioyllamino}benzoic acid

A solution of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyllethylidenethydrazino)carbonothioyllamino}benzoic acid (4.7 g, 10.0 mmol) in a
mixture of acetone (130 mL) and water (5.2 mL) was stirred with an aqueous solution
(4.7 mL) of tromethamine (1.27 g, 10.5 mmol) at 50°C for 30 minutes. The solvent was
replaced by 1-propanol, and the resulting precipitate was collected by filtration and dried
under reduced pressure to obtain 5.14 g of the desired product (yield 91%).
Morphology: pale yellow solid
SYNTHETIC EXAMPLE 4
Choline salt of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyllethylidene}hydrazino)carbonothioyllamino}benzoic acid

A suspension of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyllethylidene}hydrazino)carbonothioyllJamino}benzoic acid (9.40 g, 20.11 mmol) in
acetonitrile (300 mL.) was stirred with 3.5 M solution of choline in methanol (6.11 mL,

21.39 mmol) at room temperature for 40 minutes, and then with seed crystals (about 10
mg) at room temperature for 15 hours. The resuiting precipitate was collected by
filtration, washed with acetonitrile and dried under reduced pressure to obtain 10.05 g of
the desired product (yield 82.3 %).

Morphology: pale yellow solid
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"H-NMR (300MHz, DMSO-de): d 1.30 (9H, s), 2.39 (3H, s), 3.10 (9H, s), 3.37-3.40 (2H,
m), 3.80-3.85 (2H, m), 7.24 (1H, dd, J=8.1&7.5Hz), 7.38-7.41 (3H, m), 7.55 (1H, s), 7.74
(2H, d, J=8.4Hz), 7.92 (1H, d, J=8.1Hz), 8.61 (1H, s)

ASSAY EXAMPLE 1

Oral absorption test on dogs

The free form (Compound A), potassium salt , organic amine salts (ethanolamine
salt and tromethamine salt) and salt of quaternary ammonium ion (choline salt) of 3-
{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyllethylidene}hydrazino)carbonothioyl]amino}benzoic acid in capsule were orally
administered to beagle dogs at a dose of 360 mg/dog. 0.5, 1, 2, 4, 6, 8 and 24 hours
after the administration, blood was collected to obtain plasma samples. Their
concentrations in dog plasma were measured by LC/MS/MS. Using the plasma
concentrations obtained, maximum plasma concentration (Cmax), time to maximum
plasma concentration (Tmax) and area under the plasma concentration-time curve were
calculated. Fig, 1 shows the plasma concentrations —time profiles of Compound A, the
potassium salt and various organic amine salts and quaternary ammonium salt after oral

administration to dogs at a dose of 360 mg/dog.

In Fig. 1, * represents Compound A (Free Acid), € represents the potassium salt

(Potassium Salt), represents the choline salt (Choline Salt), A represents

ethanolamine (Ethanolamine Salt), and O represents the tromethamine salt
(Tromethamine Salt).

The organic amine salts and the salt of quatermary ammonium ion of the present
invention showed much better pharmacokinetic properties than Compound A and the
potassium salt disclosed in WO04/108683. Namely, in terms of maximum plasma
concentration, while the potassium salt was 7.2 times better than Compound A, the
organic amine salts and the salt of quaternary ammonium ion of the present invention
showed marked improvements and were from 1.7 to 2.2 times better than the potassium
salt and from 12.0 to 15.7 times better than Compound A. In terms of area under the
plasma concentration-time curve, while the potassium salt was 6.3 times better than
Compound A, the organic amine salts and the salt of quatermary ammonium ion of the
present invention showed remarkable improvements and were from 2.9 to 4.4 times

better than the potassium salt and from 18.4 to 27.6 times better than Compound A.
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The remarkably improved pharmacokinetic properties, as described above, of the
organic amine salts and the salt of quaternary ammonium ion (especially the choline

salt, ethanolamine salt and tromethamine salt) were unexpectable even to people
skilled in the ant, and the data demonstrate the usefuiness of the present invention.

In the following Assay Examples 2 to 4, the stability of the ethanclamine salt (1),
tromethamine salt (2), choline salt (3) and potassium salt (4) of 3-{[((2E)-2-{1-[5-(4-t-
butylphenyl)-4-hydroxy-3-thienyl]lethylidene}hydrazino)carbonothioyllamino}benzoic acid
to temperature, humidity and light was evaluated, by related substance increase (%),
weight change (%) or TG loss change (%) through appropriate selection.

Related substance increase (%)

Each sample was analyzed by high performance liquid chromatography before
and after treatment, and the sum of area percentages for analogues in each sampie

were calculated.

Column: L-column ODS (Chemicals Evaluation and Research Institute, Japan inner
diameter 4.6 mm, length 250 mm)

Detector: UV absorptiometer (wavelength; 254 m)

Column temperature: 40°C

Flow rate: 1.0 mL/min

Injection volume: 10 uL

Mobile phase: (a) 0.01 M ammonium formate buffer (pH 3.0)
(b) acetonitrile
Measurements were carried out with a gradient between the above (a) and (b) solutions.

An increase In related substances from the initial value suggests possibility of
compound degradation, and hence related substances increase is an indication of
stability of a compound.

Weight change (%);

Each sample was weighed before and after treatment, and weight gain was
calculated in percentages from the difference in weight. The magnitude of weight
change during treatment is an indication of stability of a compound.

TG loss change (%);
About 5 mg of each sample was weighed out before and after treatment and put in

an aluminum pan, and TG measurements were performed with the pan left open. The
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rate of TG loss of each sample was calculated in percentages (%). The measuring
conditions are shown below.
Measuring conditions;
Instrument:TG8120 (Rigaku Corporation)
5 Measuring range: room temperature to 105°C
Heating rate: 5°C/min '
Atmosphere: air 50 mL/min
An increase in TG loss tfrom the initial value indicates possibility of moisture
absorption and degradation of a compound. Therefore, the magnitude of change in TG
10 loss is an indication of stability of a compound.

The initial values of TG loss and related substances for each sample are shown in

Table 1.
(Table 1)

M (2) (3) (4) "
Related 0.34 0.07 i 0.34 1.86
substances (%)
' TG loss (%) 0.64 | 0.11 1.19 3.18

15 ASSAY EXAMPLE 2

Thermal stability test

The thermal stability of the ethanolamine salt (1), tromethamine salt (2), choline

salt (3) and potassium salt (4) of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-

thienyljethylidene}hydrazino)carbonothioyllJamino}benzoic acid was evaluated as follows.
20 (Treatment)

Each sample was put in a brown glass vessel, and the vessel was left at 60°C for
2 weeks without humidity control. After 2 weeks, the sample was withdrawn, and the
related substance increase (%) was evaluated.

The results are shown in Table 2.

25 (Table 2)

aip—

' M [ @ | @ | (4)
I —— — 3 1§
Related substance 0.16 -0.01 -0.01 2.46

increase |

h—
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The organic amine salts and quaternary ammonium salt of the present invention
showed a much less related substance increases than the potassium salt and
remarkable stability under the conditions used in the thermal stability test.

Assay Example 3
Hygrostability test

The hygrostability of the ethanolamine salt (1), tromethamine salt (2), choline salt
(3) and potassium salt (4) of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazino)carbonothioyllamino}benzoic acid was evaluated as follows.

(Treatment)

About 1 g of each sample was put in a transparent glass vessel and maintained at
25°C/90%RH (relative humidity) for 2 weeks with the vessel left open. After 2 weeks,
the sample was withdrawn, and the related substance increase (%), weight change (%)
and TG loss change (%) were evaluated.

The results are shown in Table 3.

(Table 3)
(1) (2) (3) (4)
' Related substance | 0.04 ~ -0.03 ~ -0.01 0.39
Increase
Weight change 0.29 | 0.00 0.10 23.22
na —e -
TG loss change -0.26 t -0.13 0.66 7.86

The organic amine salts and quaternary ammonium salt of the present invention
showed much less related substance increases, weight changes and TG loss change
than the potassium salt and remarkable stability under the conditions used in the
hygrostability. The data show that the organic amine salts and quaternary ammonium

salt of the present invention are quite useful as compared with the potassium salt.

ASSAY EXAMPLE 4
Photostability test

The photostability ot the ethanolamine salt (1), tromethamine salt (2), choline salt
(3) and potassium salt (4) of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-
thienyl]ethylidene}hydrazinojcarbonothioyllamino}benzoic acid was evaluated as follows.

(Treatment)
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About 1 g of each sample was put in a transparent glass vessel at 25°C/60%RH

refative humidity) wit e vessel left open and irraaiated witn light o *nrem- fOor
(relative humidity) with th | left op d irradiated with light of 200 Wehrem~ f

57 hours. After 2 weeks, the sample was withdrawn, and the related substance

Increase (%), weight change (%) and TG loss change (%) were evaluated.

The results are shown in Table 4.

(Table 4)

(1) (2) (3) (4)
Related substance | -0.01 |  0.01 0.00 027 |
Increase
Weight change 0.23 T 0.01 017 | 936 |
TGlosschange |  -0.25 -0.13 0.58 3.16

The organic amine salts and quaternary ammonium salt of the present invention

showed much less related substance increases, weight changes and TG loss change

than the potassium salt and remarkable stability under the conditions used in the

photostability test.

FORMULATION EXAMPLE 1

A granule preparation containing the following ingredients is prepared.

Ingredients

Compound represented by the formula (1)

Lactose
Corn Starch
HPC-L

10 mg
700 mg
274 mg
16 mg

A i bl

1000 mg

A compound represented by the formula (l) and lactose are sifted through a 60-

mesh sieve. Corn starch is sifted through a 120-mesh sieve.

type blender. The powder mixture is kneaded with a low-viscosity

They are mixed in a V-

hydroxypropylcellulose (HPC-L) aqueous solution, granulated (extrusion granulation, die

size 0.5-1 mm) and dried. The resulting dry granules are sifted through a shaking

sieve (12/60 mesh) to obtain a granule preparation.

FORMULATION EXAMPLE 2

A powder preparation for capsulation containing the following ingredients is

prepared.
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Ingredients
Compound represented by the formula (i) 10 mg
Lactose 79 mg
Comn Starch 10 mg
Magnesium Stearate 1 mg

100 mg

A compound represented by the formula (I) and lactose are sifted through a 60-
mesh sieve. Corn starch is sifted through a 120-mesh sieve. They are mixed with
magnesium stearate in a V-type blender. The 10% powder is put in hard gelatin
capsules No. 5, 100 mg each.

FORMULATION EXAMPLE 3

A granule preparation for capsulation containing the following ingredients is

prepared.

Ingredients

Compound represented by the formula (1) 15 mg
Lactose 90 mg
Corn Starch 42 mg

HPC-L 3 mg

150 mg

A compound represented by the formula (1) and lactose are sifted through a 60-
mesh sieve. Comn starch is sifted through a 120-mesh sieve. They are mixed in a V-
type blender. The powder mixture is kneaded with a low-viscosity
hydroxypropylcellulose (HPC-L) aqueous solution, granulated and dried. The resulting
dry granules are sifted through a shaking sieve (12/60 mesh). The granules are put in

hard capsules No. 4, 150 mg each.
FORMULATION EXAMPLE 4

A tablet preparation containing the following ingredients is prepared.

Ingredients

Compound represented by the formula (I) 10 mg
Lactose 90 mg
Microcrystalline cellulose 30 mg
Magnesium Stearate 5 mg

CMC-Na 15 mg




81770400

10

15

21

d 150 mg

A compound represented by the formula (1), factose, microcrystalline cellulose and
CMC-Na (carboxymethylcellulose sodium salt) are sifted through a 60-mesh sieve and
mixed. The powder mixture is mixed with magnesium stearate to give a bulk powder
mixture. The powder mixture is compressed directly into 150 mg tablets.

FORMULATION EXAMPLE 5

An intravencus preparation is prepared as follows.
Compound represented by the formula (1) 100 mg

Saturated Fatty Acid Glyceride 1000 ml
Solutions having the above-mentioned composition are usually administered to a

patient intfravenously at a rate of 1 ml per 1 minute.

INDUSTRIAL APPLICABILITY

The organic amine salts and the salts with quaternary ammonium ion of the
present invention are useful as active ingredients of medicines such as thrombopoietin
receptor activators and platelet increasing agents.

The entire disclosure of Japanese Patent Application No. 2010-246632 filed on

November 2, 2010 including specification, claims, abstract and drawings is referred to.

CA 2816670 2017-10-03
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CLAIMS:

1. An organic amine salt or a salt with quaternary ammonium ion of 3-{[((2E)-2-{1-[5-(4-t-
butylphenyl)-4-hydroxy-3-thienyljethylidene}hydrazino)carbonothioyllaminoYoenzoic acid.

2. The organic amine salt or the salt with quaternary ammonium ion according to
Claim 1, whereln the organic amine or quaternary ammonium salt is an organic amine or

quaternary ammonium salt having a hydroxy group.

3. The organic amine salt or the salt with quaternary ammonium ion according to Claim
2, wherein the organic amine or quaternary ammonium salt having a hydroxy group is
ethanolamine, tromethamine or choline.

4. Ethanolamine salt of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-thienyl]
ethylidene}hydrazino)carbonothioyllamino}benzoic acid.

5. Tromethamine salt of 3-{[((2E)-2-{1-[5-(4-t-butyiphenyl)-4-hydroxy-3-thienyl]
ethylidene}hydrazino)carbonothioyilamino}benzoic acid.

6. Choline salt of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-thienyl]
ethylidene}hydrazino)carbonothioyllamino}benzoic acid.

7. A medicine containing the organic amine salt or the salt with quaternary ammonium

ion as defined in any one of Claims 1 to 6.

8. The medicine according to Claim 7, which is a thrombopoietin receptor activator.

9. The medicine according to Claim 7, which is a platelet increasing agent.

10. A method for producing an organic amine salt or a salt with quaternary ammonium ion
of 3-{[((2E)-2-{1-[5-(4-t-butylphenyl)-4-hydroxy-3-thienyl]ethylidene}hydrazino)
carbonothioyljlamino}benzoic acid, which comprises reacting 3-{[((2E)-2-{1-[5-(4-t-
butylphenyl)-4-hydroxy-3-thienyllethylidene}hydrazino)carbonothioyllamino}benzoic acid with

an organic amine or quaternary ammonium salt in a solvent.

11. The method according to Claim 10, wherein the reaction is carried out at 0 to 70°C,

and the resulting organic amine salt or the salt with quaternary ammonium ion is crystallized.

12. The method according to Claim 10 or Claim 11, wherein the organic amine or

quaternary ammonium salt is ethanolamine, tromethamine or choline.

13.  The method according to Claim 10 or Claim 11, wherein the organic amine is

ethanolamine, and the solvent is acetonitrile.

CA 2816670 2017-10-03
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14.  The method according to Claim 10 or Claim 11, wherein the organic amine Is
tromethamine, the solvent is tetrahydrofuran, and after formation of the organic amine salt,

the organic amine salt is crystallized by adding acetonitrile to the solvent.

15.  The method according to Claim 10 or Claim 11, wherein the organic amine is
tromethamine, the solvent is a solvent mixture of acetone and water, and after formation of
the organic amine sait, the organic amine salt is crystallized by replacing the solvent by 1-

propanol.

16. The method according to Claim 10 or 11, wherein organic amine or quaternary

ammonium salt is choline, and the solvent is acetonitrile.

CA 2816670 2017-10-03
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