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'-[(22Z)-f1-(3.4-DI METHYLPI | ENYL) - 1. 5- DI HYDRO- 3- METHYL- S
OXO 4H PYRAZQOL- 4- YLVEENEI HYDRAZI NOI - 2' - HYDROXY fl .1 _- Bl PHENYLI - 3- CARBOXYLI C
ACID pis-(MONCETHANOLAM NE) 5 This invention relates to an inproved
t hr ombopoi etin (hereinafter TPO minetic, the bis-(nonoethanol ami ne) salt
of "3'-[(22)-[1-(3, 4-di net hyl phenyl ) -1, 5-
di hydr o- 3- neWo30BIBXx0- 4H- pyr azol - 4-yl i dene] hydr azi no] - 2ehyshsaosess [ 1, 1=
bi phenyl ] - 3-carboxylic acid. The conpound is represented by Structure I: 10
H (?~"OH NH NHZ1 O HO-~ 2 f~-N The conpound of this invention is useful
as an agoni st of the TPO receptor part | cuI arly in enhanC| ng pl atel et
production. 15 Det adkl& 2S00 - ; 2 ~ [H]
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a m . " r$
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biphenyl]-3-carboxylic acid. The compound is represented by Structure I:
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i The compound of this invention is useful as an agonist of the TPO receptor,
particularly in enhancing platelet production.

15 Detailed Description of the Invention
3*-{N*-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene}hydrazino}-2*-hydroxybiphenyl-3-carboxylic acid is a compound which is
disclosed and claimed, along with pharmaceutically acceptable salts, hydrates,
solvates and esters thereof, as being useful as an agonist of the TPO receptor,

20 particularly in enhancing platelet production and particularly in the treatment of
thrombocytopenia, in International Application No. PCT/US01/16863, having an
International filing date of May 24, 2001; International Publication Number WO
01/89457 and an International Publication date of November 29, 2001, the entire
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di scl osure of which is hereby incorporated by reference. It has now
surprisingly been found that the bis-(nonoethanolam ne) salt of 5
3'-[(22)-[ 1-(3,4-dinethyl phenyl)-1, 5-di hydr o- 3- net hyl - 5- oxo- 4H pyr azol -
yl i dene] hydrazi no] - 2' hydroxy-[1, 1- bi phenyl ] -3-carboxylic acid has nunerous
advant ages oweooi/dsssfree acid. The free acid is poorly satmsbsmeiss wat er
(approximately 5 micrograns per mlliliter). This poor solubility adversely
affects the ability of the free acid to be fornulated into pharnaceuti cal
dosage forns and 10 reduces the bioavailability of the conpound in vivo.
Wiile the free ag*ﬂmhgfbhghkxﬂugﬁ&%hmﬁ&d%?“QggﬁhSt of the TPO receptor,
particularly in enhancing platel'et production and particularly in the
treatnment of thronbocytopenia, the bis-(nonoethanol am ne) salt of
-[(22)-11-(3, 4- .
di met hyl phenyl ) - 1, 5{uhiakiyeh sorgisinglly bedn-found dat thébipymamethanblaplineYlehef hydr azi noj -
2' 15 hydr oxy [ Jué(% 1%9*&9&&,111)@“,@?{51%?/&;4}@ -Rlylls R4l pgrailded advant ages

of enhanced Wd%;ga&d%ig’lmcé)&\;/{j ?#y%c%glogyl?con}a%asngm%}‘oug hi s

I nvention, 3- [(
di hydr o- 3- net hyadvantagesovgrhp {reccazid) The Wl@é@%?ﬂwmo}%@f -hydroxy-[ 1,1'-
bi phenyl ] - 3- car Q?g\%hinﬁte?(slrﬁcxbgrﬁm{ﬁ&ﬁﬂﬁﬁtﬁ@.nﬂllﬁﬁﬂoﬂﬁiubﬁlh?mu@ﬂf ifects- " Active

20 I ngredient") articularly
I n enhancin ﬁha%‘ﬁﬂ'g%ﬁé‘%' 1d?§%@%ﬂﬂll§édx%ghz %E I n t e¥ﬁ%an?rrent of
thronbocytoggn|§dmﬁﬁ@° %ﬁ?ﬁ%ﬂnx Aghest é%ﬁibe adn1n|stered in a

conventi onal dosage Wiolerthefree peid isdhighly usefulrab amaganistidf he ABOireaeptdmagr edi ent wit h
a Cﬁnventional d ! u{<£a %h&ﬂin wa@& Edtﬂiiﬂrﬁndﬁﬂ‘ﬁétﬂ:@l&:ﬂhedéahh@ﬂﬁf accoLdl ng to
t echni ques rea n such as those
described in In e&r{nna ’Q%Pem%‘ p maﬁ&k@ne)ﬁ%ﬁ’{}g@? 6%% The route of
adni ni stration F‘é’f‘r’tE‘F Yl-Seppxoptbiynygazpl-4- YI*Hjé‘f1 byRriRdkZnt eral  as

used hereinip nchyms [l h‘tmmwh]eﬁjwbomyﬂcraa:dmwm @ided mlyintagessafenhasced | nt r anasal |,
solubility and bioavailability.

The compound of this invention, 3-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-oxo-4H-pyrazol-4-ylidenehydrazino]-2™-hydroxy-(1,1™
biphenyl]-3-carboxylic acid bis-(monoethanolamine) (hereinafter - "Active

20 Ingredient"), is useful as an agonist of the TPO receptor, particularly in enhancing
platelet production and particularly in the treatment of thrombocytopenia. The
Active Ingredient can be administered in a conventional dosage form prepared by
combining the Active Ingredient with a conventional pharmaceutically acceptable
carrier or diluent according to techniques readily known to those of skill in the art,

25  such as those described in International Application No. PCT/US01/16863. The
route of administration may be oral, parenteral or topical. The term parenteral as
used herein includes intravenous, intramuscular, subcutaneous, intranasal,
intrarectal, intravaginal or intraperitoneal administration. Oral administration is
generally prefefred.

30 As used herein the term “monoethanolamine” means "2-aminoethanol”.

Doses of the presently invented Active Ingredient in a pharmaceutical dosage unit
as described above will be an efficacious, nontoxic quantity preferably selected from the
range of 0.001 - 100 mg/kg of total body weight, preferably 0.001 - 50 mg/kg. When
treating 2 human patient in need of a TPO mimetic, the selected dose is administered

35  preferably from 1-6 times daily, orally or parenterally. Preferred forms of parenteral
administration include topically, rectally, transdermally, by injection and continuously by

infusion. Oral dosage units for human administration preferably contain from 0.05 to 3500
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intrarectal, intravaginal or intraperitoneal adm nistration. O al
admnistration is generally preferred. 30 As used herein the term
"nmonoet hanol am ne" neans "2-am noet hanol". Doses of the presently invented
Active-lngredient in a pharmaceutical dosage unit as described above wll
be an efficacious, nontoxic quantity preferably selected fromthe range of
0.001 - 100 ng/ kg of total body weight, preferably 0.001 - 50 ng/kg. Wen
treati ng a hwongoeski ent in need of a TPO minetic, the peteswbedssdose is

adm nistered 35 preferably from1l-6 tinmes daily, orally or parenterally.
Preferred forns of parenteral admi nistration include topically, rectally,
transdermally, by injection and continuously by infusion. Oral dosage

units for human, mtm;sﬁ elnpn,oa @iees@hwommo%mgzmm%%dm 3500 -2 WO
03/ 098992 PCT/

3/1625 referably fromo0.5
to 1,000 ng of ??'W’@s"iaﬂﬁ'r ‘g'gché‘ﬁ“ts lwetﬂpéaﬁesé&ﬁ?e °§ry?'§?tmr?5m ‘F“?\" flses | ower
dosages i s pref@ﬂmes,meemaepaanbamﬁwlremfeaam@nvemamtformcgweﬁo%@es however,
al so can be usealoveldesagsatise fnthe prefivenninomit of e Atthe Iippddiedtdxpredsedas above
dosages rel a e 0 %Igg apreferred amount of the Active Ingredient expressed

as 5 the free aci L will be recogfr;*ﬁl ed béﬁ?‘ne of skill jn the art that

the optimal quanti t § wilhbe recognized by ope inhe ot hatdheoptimal quantity and o4\ e
| ngr edi ent wi | |spisingobindividual ddsapes of ﬂeAcmlw@ineahﬂlll@mdetmwﬂ byte condition

bei tng tlreat edt afdf ah@Exnt bHE @naitich Seidgareftéd, 8@ Tarm, Suteahd ¢ of and t he

particul ar pati . 0, L 'Hd!ﬁ

determ ned b cgﬁ}\}’ésﬁ%h”‘f’ g&ﬁﬁ?larﬂﬁgen{% &#?Ajaﬁ%%h rem%?ed by one

of skill t & ﬁfﬁn‘qeﬁﬂc?q#é‘“ﬁﬁﬁlfeﬁm‘q‘@bl}fglga&be?@ﬁf’ §)°'?° Ut he” nunber

of doses of t hein the st that th¢ opimeti¢asrse offreatmentpies:, thbayntmofdosdmflthee@umrrber of

days, can be asggedicht 5196h foyddylfestiefifedinlh®el of dAyd, b tRfabceifihed By @R/ ent i onal

cour se of treat n&m %ta%ru@nnggl%lg&a;‘ﬁg&?m%&@% nﬁ{ﬂg@dﬁlt&g t he conpound
e

of this |nvent|on 'S I'SSO ree acid
-[(22)-[1- (3, 4-di ﬁeteﬁlyv BRsakiDg. the rompaynd,of 'bmsewe? Fyprepared iy lissplving
pyr azol - 4- yi3 dehefrdencd,-[(2D}HA3 wwel{ym-lﬁ-dlhudphbmylhyl-ﬁemmiboxyI i c acid,
in an appropr 'ﬁfraﬁolgt)gﬁéﬂeﬁxyaﬁiﬂ&fﬁ-h didx fﬁﬁ['&kﬁhb&ly‘]@-&?&%}(ﬂfe@fnﬂ lidga (hereinafter
B B ko hkdnar TS 1O € e
ethanol/IMS (Industnal Methylated Spirit), filtering the resultant mixture to remove
contaminants, then adding this solution to a solution of two or more equivalents of
20 ethanolamine in an organic solvent, preferably a water-miscible solvent, which may
contain a measured amount of water, preferably up to 5 volumes of water with
respect to the free acid. The compound of this invention is filtered off and dried, for

example, dried in vacuo or air dried at an elevated temperature.
Ethanolamine, 99%, was purchased from the Aldrich Chemical Company,
25 Milwaukee, Wisconsin.
Tetrahydrofuran (THF) and Industrial Methylated Spirit 74 O.P. (IMS) were
purchased from BDH Laboratory Supplies, Poole, England.
The following examples further illustrate the present invention. The
examples are not intended to limit the scope of the invention as defined hereinabove
30 and as claimed below.

EXAMPLE 1
Preparation of:
3%-{(2Z)-[1-(3,4-dimethylphenyl)-1,5-dihydro-3-methyl-5-oxo-4H-pyrazol-4-
35  ylidene]hydrazino}-2*-hydroxy-{1,1"biphenyl]-3-carboxylic acid-carboxylic acid bis-
(monoethanolamine)
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contam nants, then adding this solution to a solution of two or nore

equi val ents of 20 ethanolam ne in an organic solvent, preferably a

wat er - m sci bl e solvent, which may contain a nmeasured anount of water,
preferably up to 5 volunes of water with respect to the free acid. The
conpound of this invention is filtered off and dried, for exanple, dried
in vacuo or air dried at an el evated tenperature. Ethanolam ne, 99% was
pur chased fromoyse9Al dri ch Chem cal Conpany, 25 M |wauk@djsod/N6zssonsi n.
Tetrahydrofuran (THF) and Industrial Methylated Spirit 74 OP. (IM5) were
pur chased from BDH Laboratory Supplies, Poole, England. The follow ng
exanples further illustrate the present invention. The exanples are not
intended to linmt the scdffMof the invention af°Hefined herei nabove 30 and
as clainmed bel ow. EXAMP Preparation of. [(22) -]

1- (3, 4-di net hyl phenyl ) -} di hydr o- 3- net hyl - o-4H— pyrazol -4 35

yl i dene] hydr azi no] yd oxy-[l,l'-bipi y -carboxylic acid-carboxylic
acid bis- (nonoet hqpgian ne) -3 WO 03/ @98892 PCr/US03/ 16255 02H 2H OH OH

NH ~NH N Et harl ol anf ne®N THE/ Et hanaVFl 20 (HeB-. .- -2) 2 NN NN
3'-[(22) - 1-(3,4-Q}N#Et hyl ppﬂgn I‘ -1, 5-djy r o- 3-net hyl - 5- 0xo0- 4H- pyr azol - 4-
yl i dene] hydr azi no] 2 - hydre*%‘éxp—lﬁ,—-l' - bi ghenyl ] -{-szc acid, | g of
crude 5 orange ig=0 n 16" “??Y“'°of\7ﬁ%\fvé§ sti\ried at apprgximately 30C.
Water (2.0 m) nadded slowy to maneRNain a tenperature greater than
28C. Wen the additiypm was conplete, the erature was returned to 30C
and the solution fil =0~ through a gla re pad (2 x What man GFC

filters) to renove pafFt\cul ate matter.

3-{(22)-[1-(3,4-dimethylphenyl)-1,5-dihydro-3-methyl-5-oxo-4H-pyrazol-4-
ylidenelhydrazino}-2*-hydroxy-{1,1-biphenyl}-3-carboxylic acid, 1 g of crude
S  orange solid, in 16.75 m! of THF was stirred at approximately 30°C. Water (2.0 ml)
was added slowly to maintain a temperature greater than 28°C. When the addition
was complete, the temperature was returned to 30°C and the solution filtered
through a glass fibre pad (2 x Whatman GFC filters) to remove particulate matter.
The filter was washed through with THF (2.0 ml) which was added to the filtrate.

10  The filtrate was allowed to cool to room temperature. Ethanolamine (0.324g, 2.35
mol. equiv.) was dissolved in IMS (26ml) and stirred under a nitrogen atmosphere at
room temperature. The filtrate containing the free acid was added to the
ethanolamine solution over 20 to 30 minutes. The resulting dark red suspension was
stirred for 3 hours and the solid isolated by filtration and dried at 50°C in a vacuum

15  oven over night to yield 1.22 g (96 %) of the title compound.

Proton NMR (400 MHz, DMSO-d6 + 20ul TFA, referenced to DMSO-d5 82.5):
$2.21 (s, 3H), 2.26 (s, 3H), 2.31 (s, 3H), 2.85 (m, 4H), 3.57 (t, 4H), 7.07 (m), 7.14
(s), 7.18 (d, overlapped 3H), 7.61 (1), 7.63 (dd, overlapped 2H), ~7.7 (m, overlapped
20 2H), 7.79 (d), ~7.8 (br. s, overlapped 2H), 7.96 (d, 2H), 8.13 (s, 1H), 13.8 (br. s, not
measurable, superimposed on TFA resonance) and signals for THF 1.76 (m) and
3.60 (overlayed by ethanolamine signal) integrating at 1.05% w/w and for ethanol
1.06 (t) and 3.44 (q) integrating at 1.3% w/w.
IR Data (Nujol mull)



The filter was washed through with THE (2.0 m ) which was added to the
filtrate. 10 The filtrate was allowed to cool to roomtenperature.

Et hanol am ne (0.324g, 2.35 not. equiv.) was dissolved in I M5 (26ml) and
stirred under a nitrogen atnosphere at roomtenperature. The filtrate
containing the free acid was added to the ethanolam ne solution over 20 to
30°m nutes. The resulting dark red suspension was stirred for 3 hours and
the solid iswosewstdy filtration and dried at 50C i n a vavusmmnes$ oven over
night to yield 1.22 g (96 % of the title conmpound. Proton NWVR (400 MHz,
DMSO- d6 + 20ul TFA, referenced to DVMSO-d5 62.5): 8 2.21 (s, 3H), 2.26 (s,
3H), 2.31 (s, 3H), 2.85 (m 4H), 3.57 (t, 4H), 7.07 (m, 7.24 (s), 7.18
(d, overl apped 1859, 1506, Hik6,(13)8, 13480 Be94 cid73, 0235( 1 22ppIaad4,AltD7, 1118, ib6g,m over | apped
20 2H), 7.79 (45 7d4 547(,%{4. s, overlapped 2H), 7.96 (d, 2H), 8.13 (s, 1H),
13.8 (br. s, not Treasurabl e, superinposed on TFA resonance) and signals for
THE 1.76 (in) and 3.60 (overlayed by ehanol am ne signal) integrating at
1.05% w w and for ethanol 1.06 (t) exxMBLE (q) integrating at 1.3% w w.
?3/ 16255 1636, 1506, 1466,

?

IR Data (Nujol null) -4 WO 03/ 09899§rfE’ M'J?'
1378, 1348, 1294, 1273, 1255, 1228, L 27, 1118, 1066, 1015, 767, 747
) l[ -Qh)}d_r -3-methyl-5-oxo-4H-pyrazol-4-

cnf. EXAVPLE 2 53'12éhHr@fidipetbyiphenyl):
1- (3, 4- di et hyl phenylidendhysirainia}-erhydrexyqid 11 AbipheBylbf-garibxyhy acidtos-- 4-
yl i dene] hydrazi no] - 2' hydroxy-[ |, 1zkbile@mbladine) car boxylic acid bis-
(rmonoet hanol am ne) 10 3'-[(22)-[1
- (3, 4-di net hyl phenyl ) - 1. 5-di hydr o- 3- met hyl - 5- oxo- 4H- pyrazal - 4-
yi1 dene] hydthz! no] - S1CRYHr@gymectyinhensi) bighyie S meli-Berg fiovaels, s g of
crude orange SHbdnihyd@dnolSfaioXpel, PbiphgNicampaliohtd,8 g dfciliE (240 nl) in a
500 mM round bott om,g- necked fl ask under a. n{;\gé(&%n at mg@oher e.
Et hanol ami ne ( Pragqiolid, was disjolyed alIgom (FHPYUAHIE )N Fiyn PP mrpide over 5
monutes. The r astib B-Reckediidsk orddr dfitsaen peidospherd. Biasnokdnifie' @4 nd, 2 mokM
tenperature f Oreq?ﬁ%za?enrt]s? l\{'rassadggdd vig g«%ngse%lv!:r% nllilsn(x)ulzsa.n’l'%g relga/lting dark red
15  suspension was stirred at room temperature for 1.5 hours and the solid isolated by

filtration, washed with THF (16 ml x 2) and dried at 50°C in a vacuum oven over

night to yield 10.37 g of the title compound (more than quantitative yield due to

residual solvent - approximately 2.4% w/w THF as determined by NMR, otherwise

similar to Example 1).

20
EXAMPLE 3
Preparation of:
3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-dihydro-3-methyl-5-oxo-4H-pyrazol-4-
ylidene]hydrazino}-2'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid bis-
25 {monoethanolamine)

3-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-dihydro-3-methyl-5-oxo-4H-pyrazol-4-
ylidene}hydrazino)-2"-hydroxy-[1,1'-biphenyl]-3-carboxylic acid, 8 g of crude
orange solid, was suspended at room temperature in ethanol (800 ml) under a
30 nitrogen atmosphere. Ethanolamine (2.2 ml,- 2 molar equivalents) was added via
syringe over 5 minutes. The resulting dark red suspension was stirred at room
temperature for 45 hours and the solid isolated by filtration, washed with ethanol
(10 ml x 2) and dried at 50°C in a vacuum oven over night to yield 9.83 g (96%
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filtration, washed with THE (16 M x 2) and dried at 50C in a vacuum oven

over night to yield 10.37 g of the title conpound (nore than quantitative

yield due to residual solvent - approximtely 2.4% w w THE as det er m ned

by NVR, otherwise simlar to Exanple 1). 20 EXAMPLE 3 Preparation of:

3"-[(22)-[ 1-(3, 4-di met hyl phenyl)-1, 5-di hydr o- 3- net hyl - 5- oxo- 4H pyr azol -

yl i dene] hydr azi noj - 2' - hydroxy-[ 1, 1'-bi phenyl]-3-carboxylic acid his 25

(monoet hanol %6 031898992 PCT/US03/16255
-[(22)-[1-(3, 4-di net hyl phenyl ) -1, 5-di hydr o- 3- net hyl - 5- oxo- 4H- pyr azol -

yl i dene] hydrazi no] - 2' - hydroxy-[1, 1' - bi phenyl ] -3-carboxylic acid, 8 g of

crude orange solid, was suspended at roomtenperature in ethanol (800 m)

under a 30 ni tyg %‘jgfrﬂé@@esc%pl G, RMAEHRARIY 5mbi2 1 Zhor ol 23w GUT val ent s)

was added via I nge over m nut es reSulting suspensi on
was stirred atlmbmﬂﬁﬁhmwyérature for 45 hours and the solid isolated by
filtration, washed with ethanol (10 m x 2) and dried at 50C in a vacuum
oven over night to yield 9.83 g (96% -5 WO 03/098992 PCT/ US03/ 16255 vyi el d)
of the title conpound. NWR sinilar tEXAMBLEA e 1; ethanol content 1.3% w w
but no THE present. EXAMPLE 4 Paratlo of : -[(22) - [

1-(3, 4- dlneéhylphen 1)-1,5-di hy dro ge 5 0XO0- 4FprrazoI 4-

yl i dene] hydr azi no} {@Zhydﬁdﬁyn{!hylpbbnwrmhwf}ﬁ -methal-hoxoptH-pyregel-# bi s-

(nmonoet hanol ami ne)  }fdedelhydrazino]-2*- hydroxy -{1,1-biphenyl]-3-carboxylic acid bis-

-[(22)-[1- (3, 4-di et hyl phenyl ) -1, thyI 5- 0x0- 4H- pyr azol -
yl i dene] hydrazi no] - 2' - hydroxy- [, §mgL ﬂ%ﬁmﬁ =3-carboxylic acid (259. 0 g)
was stirred in THE (4660 nl) at roon1tenperature until conpletely

di ssol ved. jthe sol 3p@nV@a-dirnétkylphesyansidinfido-B aetiyP5-oXesi pptaisi-8-h nore THE
(520 m) via th dene]lhgrcﬁ'gmno]a -hydroxy-[1,1%-biphenyl]-3-carboxylic acid (259.0 g) was

surred in THF (4660 ml) at room temperature until completely dissolved. The

solution was filtered and the reactor washed with more THF (520 ml) via the filter.

(Combined filtrate = Solution 1).

15 Meanwhile, another reactor was set up for atmospheric distillation with
overhead stirring. The reactor was charged in turn with IMS 74 O.P. (7770 ml) and
then ethanolamine (354 ml). The solution was stirred vigorously and heated until
the contents started to distil (BP. 76 - 77°C).

Solution 1 was transferred to the dropping funnel fitted to this reactor. When

20 the contents of the reactor were distilling at a constant rate (ca. 50 ml distillate
collected), Solution 1 was added from the dropping funnel at about the same rate or
slightly slower than the distillation rate. On completion of the addition the dropping
funnel was washed through with IMS (260ml x 2) ensuring that all the free acid
was washed into the reaction mixture. The apparatus was rearranged for reflux and

25  the resulting dark red suspension stirred at reflux under nitrogen for 30 minutes. It
was allowed to cool slowly (overnight) to room temperature (ca. 20°C) with stirring
under nitrogen.

The suspension was filtered and the dark purple solid washed on the filter
with IMS (520 ml x 2). It was vacuum dried at room temperature, then dried at

30  50°C in a vacuum oven over night. Weight yield = 323.9g, 98%. Residual solvents
(GCS) THF = <0.05%,ethanol = 0.12%.

The title compound displayed NMR and IR spectra essentially as indicated in
Example 1 with only traces of solvent present.

35 EXAMPLE 5
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(Conbined filtrate = Solution 1). 15 Meanwhil e, another reactor was set up
for atnospheric distillation with overhead stirring. The reactor was
charged in turn with IMS 74 O P. (7770 M) and then ethanolamne (354 m).
The sol ution was stirred vigorously and heated until the contents started
to distil (BP. 76 - 77C). Solution | was transferred to the dropping funnel
fitted to this reactor. Wien 20 the contents of the reactor were
distilling aWop3g®ARt ant rate (ca. 50 m distillate coPCEERSS Sol ution 1
was added fromthe dropping funnel at about the same rate or slightly
slower than the distillation rate. On conpletion of the addition the
dropping funnel was washed through with IMS (260nL x 2) ensuring that all
the free acid was washed into therdi@acsdishmitt Xt ure. The apparatus was
rearranged for reflux and 25 the resulting dark red suspension stirred at

reflux under nitrog&he PPiliyef it [(AAEL3 %qme‘hlélBhanlP‘M)é‘d‘yg’G doaahylst owl y

(overnight) to Jx@ﬂﬁlﬁy?amﬂt[ﬁfd&{eﬁxyﬁﬁﬂn é&eﬁhrd&yl[hl %’iﬂhéﬂy&%mﬂdk‘;‘iﬂ%@@' trogen.
The suspensi on was l'tered purple soli on the filter

with M5 (520 rﬁsth,efrzswxq@owa@undééarwrﬁseheubédma@oefwm t&empandt hen dri ed
at 30 50C ing 9/) rewnqm&dlﬁwmysm\%l ah& 0. Acflard mddhidndidTReIB8% Resi dual
sol vent s (GCS THE = <0.05% et hanol = The title conpound displayed
NVR and IR spec@ﬁM@EﬁMeﬁM@ﬂbbé belewi cat ed | n Exanple 1 with only traces

of solvent present. 35 EXAMPLE 5 -6 WG,03/ 098992 PCTI USO3/ 16255 Rel ative
Solubilities Thesalubility of 3 -[(27)-T

1- (3, 4- di met hyl phenySplvant5 di hydr d-ompeindHyme/s Compound B mg/ml

0x0- 4H pyrazol - 4-ghivigpakbuel azi no] - 2' phwglr oxy-[1, 1 - bi ghgayl | - 3- carboxylic
acid as the free acid ((‘nrmmmri A) and . as the bis- (m'\nnnf hanol am ne) sal t
(Conpound 5 B) was deWVahined in three0fOf ferent systenst4Znater, 0.1 HC

and nethanol. The dpfsayaie summari zedqgga Tabl e 1 bel owgg@bl e |

methanol 1.9 64

The present invention includes within its scope pharmaceutical compositions

10  comprising 3>-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-dihydro-3-methyl-5-oxo-4H-
pyrazol-4-ylidene}hydrazino]-2"-hydroxy-[1,1™-biphenyl]-3-carboxylic acid bis-
(monoethanolamine), as the active ingredient, in association with a pharmaceutically
acceptable carrier or diluent. The compound of this invention can be administered
by oral or parenteral routes of administration and can be formulated in dosage forms

15  appropriate for each route of administration including capsules, tablets, pills,
powders and granules. In such solid dosage forms, the active compound is admixed
with at least one inert diluent. The oral dosage forms can also comprise, as is
normal practice, additional substances other than inert diluents, e.g., lubricating
agents, glidants and antioxidants. In the case of capsules, tablets and pills, the

20 dosage forms may also comprise buffering agents. Tablets and pills can additionally
be prepared for a sustained release.

Preparations according to this invention for parenteral administration include
sterile aqueous solutions although nonaqueous suspensions of emulsions can be
employed. Such dosage forms may also contain adjuvants such as preserving,

25  wetling, osmotic, buffering, emulsifying and dispersing agents. They may be
sterilized by, for example, filtration through a bacteria retaining filter, by
incorporating sterilizing agents into the compositions, irradiating the compositions
or by heating the compositions.



Sol vent Compound A ng/m Conpound B ng/m  Solubility at 25 deg ng/m ng/m
Water <0.001 14.2 0.1% HC1 <0.001 <0.001 nethanol 1.9 6.4 The present
invention includes within its scope pharnaceutical conpositions 10
conprising 3 -[(22)-[1-(3, 4-di net hyl phenyl ) -1, 5-di hydr o- 3- net hyl - 5- oxo- 4H
pyrazol - 4-yl i dene] hydrazi no] - 2' - hydroxy-[ 1,1'-bi phenyl]-3-carboxylic acid
bi's- (nonoet hanol anine), as the active ingredient, in association with a
phar maceut i clolog/o8e2ept abl e carrier or diluent. The conpouwsls/mksst hi s
invention can be adm nistered by oral or parenteral routes of

adm nistration and can be formulated in dosage forns 15 appropriate for
each route of adm nistration including capsules, tablets, pills, powders
and granul es. |In suabfollowing exbapieg furthexillBiraté the pheibbcéRicalomposiidnd S admi xed

with at | east 9&&&99?&m@&i§&iﬁﬂxvﬂﬂ$}€ oral dosage forms can al so conpri se,

as is normal practice, additional substances other than inert diluents,
e.g., lubricating agents, glidants and anti oxidants. In the case of
capsul es, tablets and pills, the 20ENAMPLE 6f orms nmay al so conpri se

buffering agents. Tablets and pil rabi@@empsksticni onal |y be prepared for a
sustained rel ease. ;BreRay Al ONRACEANT Wb oaflh Ik fie W Qb bor parenteral
adm ni stration include,’?ierlfe_aqueous'so t|0n§b%?? oué nonaqueous
suspensi ons of seamtt AdInk272H i rbdimetbyiplapwer 1. dilydrodhmethd-St - nay al so

cont ai n adj uvapirs&zos4rglideasihysirezide]-¥ihpdroxyF, 1 Heptienyl3-caboxylic aid bibuf f er i ng,

emul si fyi ng angngdbstiPbliainie) AIRRIded in HrPYopdRbnddRows inSfable R 586w The f Or exanpl e,
filtration Bhrgpﬁp ?ﬁbactqgkﬁ.reggﬁnlng filter, by incorporating
sterilizind agen < PRt BT 3ﬁ%3 |?10ns, irradiating the conpositions or
by heating the conpositions. -7 WO 031098992 PCT/ US03/ 16255 The foll ow ng
exanples further illustrate the pharneag i cal conpositions which are a

feature of thi gybrMSmimon. EXAVPLE 6 mg,
3-[(2Z)-[1-(3,4-dimethylphenyl)-1,5- 8.45
dihydro-3-methyl-5-oxo-4H-pyrazol-4-
ylidene)hydrazino]-2’-hydroxy-[1,1*-
biphenyl}-3-carboxylic acid bis-

c

(monoethanolamine) _
microcrystalline cellulose 112
lactose 70
sodium starch glycolate 8
magnesium stearate 2
EXAMPLE 7
Injectable Parenteral Composition
g 15 An injectable form for administering 3™-{(2Z)-[1-(3,4-dimethylphenyl)-1,5-

dihydro-3-methyl-5-oxo-4H-pyrazol-4-ylidene]hydrazino]-2-hydroxy-{1,1*
biphenyl}-3-carboxylic acid bis-(monoethanolamine) is produced by stirring 5.0 mg.
of the compound in 1.0 ml. of normal saline.

20 While the preferred embodiments of the invention are illustrated by the
above, it is to be understood that the invention is not limited to the precise
instructions herein disclosed and that the right to all modifications coming within the
scope of the following claims is reserved.

~



5 Tabl et Conposition Lactose, mcrocrystalline cellul ose, sodiumstarch

gl ycol ate, magnesium stearate and 3'-[(22) -]

1- (3, 4-di net hyl phenyl ) -1, 5-di hydr o- 3- et hyl - 5- oxo- 4H

pyrazal - 4-yl i dene] hydrazi no] - 2' - hydroxy-[ 1, 1" -bi phenyl]-3-carboxylic acid
birs- (nonoet hanol am ne) are blended in the proportions shown in Table 2
below. The 10 blend is then conpressed into tablets. Table 2 | NGREDI ENT
ng. 3" -[(22)-[1-(3, 4-di net hy] phenyl)-1,5- 8.45
dihydro-3“§§gthm§ﬁ%§o-4Hrpyrazol-4 yl'ideneJhydrazino] -2' - hydroxy-[ 1, 1'-
bi phenyl ] -3-carboxylTc acid bis- (nonoethanol am ne) mcrocrystalline
cellulose 112 Jlactose 70 sodiumstarch glycolate 8 nmagnesium stearate 2

EXAMPLE 7. | njectabl e Pay, r npqasi ti ot An .injectable formfor

adni ni st eti ng e-cf)?’E%"—d[a%ﬁ{};ﬁ?br‘gg%&yﬁﬁ??%ﬁl’?'ffrﬁ’gmﬂ'me'thy P3S40 9h!

di hydr o- 3pyretohylytieneydrakinply? andtoxq{ y.Il i-6l pirea) Ipclagtok pii] acidf bikydroxy-[ 1, |'-
bi phenyl ] - 3- carboxyl.i ¢ aci d bi s-(nonoet hanol am ne) is produced by stirring
5.0 ny. Qﬁm?ﬂém?gﬁBﬁﬁhd in 1.0 M. of nornal saline. 20 Wile the
preferred enbodi nents of the invention are illustrated by the above, it is
to be understood that the invention is not |limted to the precise

i nstructions h%PE"FWa?ﬁ”EE"ﬁS%'BBOS&WH CP'HBL&'S‘?%'[F%Z@M‘?}’6‘dﬂq‘hmp¥l?‘&éti ons
com ng W iRy dio-B ety S00R-4H.-pirbR 1 UsllildendHY8raging]-2Bhydfoxk 3.3 T-¥igRenyt| 8- What i s
cl ai ned i_s!ﬂ 1. The )gorrpoundp%' [_(%J );m[/ém{I}?(B, 4]-_di r?et h)%lq heng?,l )y1] 5-di

hydr o- 3- n@ftwwyhosac&(las-@ppnoethanolamme) and a pharmaceutically acceptable carrier or diluent.

3. A compound as claimed in claim 1, for use in a method of treating thrombocytopenia in
a mammal, including a human, in need thereof which comprises administering to such mammal

a therapeutically effective amount of a compound as described in claim 1.
4. A compound as claimed in claim 3, wherein the mammal is a human.

5. A compound as claimed in claim 1, for use in a method of enhancing platelet
production in 2 mammal, including a human, in need thereof which comprises administering to

such mammal a therapeutically effective amount of a compound as described in claim 1.
6. A compound as claimed in claim S, wherein the mammal is a human.

7. The compound as claimed in claim 3, for administration by the oral route of

administration .

8. The compound as claimed in claim 3, for administration by the parental route of

administration .

9. A compound as claimed in claim 1, for use in a method of agonizing the TPO receptor
in a subject which comprises administering an effective amount of a compound as described in

claim 1.



pyrazol - 4-yl i dene] hydrazi no] -2' - hydroxy-[ 1, |'-biphenyl]-3-carboxylic acid
bi s- (nonoet hanol am ne). 2. A pharnaceutical conposition conprising
3'-[(22)-[1-(3, 4-di net hyl phenyl ) -1, 5-

di hydr.o- 3- net hyl - 5- oxo- 4H pyrazol - 4-yl i dene] hydrazi no] - 2' - hydroxy-[ 1,

| * - bi phenyl]-3- carboxylic acid bis-(nonoethanol am ne) and a

phar maceutically acceptable carrier or diluent. 3. A conpound as cl ai ned
in. claiml1., for use in a nethod of treating thronbocytopenia in a

manmal , riseg adnini% ering to

i p(?:l udj\nﬁocaS Surman .i nanged therzof whi ch cO
such mammal  a PREFEPSUITRALNE § PRI PAPHCAL CORESIEn semiaihing A B AR S s cri bed
ihn cl ai m dcceplablécaciie dl‘mdﬂmkna&ddgaffhﬁﬂ'fehmomitai'?t@ndeWliﬁddﬁcriH&G ri]rl’rfjlﬁi’\‘i‘ﬁl|, is a
uman. 5. onpound as clained,in claim!, fqr use jn a nethod 9
onhanci ng“BIAPERES Comas bERede s Cor RraRsLriferen (1R b HamAHon D fse
t her eof whhaghadeotigally seeptasistatist ®Rilagtt 0 such mammal a therapeutical ly
ef fecti ve anount of a conpound as described in claiml1. 6. A conpound as

claimed in claim5, wherein the manmal is a human. 7. The conpound as

claimed i m cl ap@bRpoifn@ras 2idimediif lelaih BOWhdWin kRGN @R fuf R cBmplises @M Ni strati on
. 8. The conpound as claimed in claim3, for adm nistration by the parental
route of adigiffsisriag @ therapeutically effeciverpmsuniofas aganksalqstpdifrpnethaigraup codsistingise i n
a method of ; RQBRY &infiatinBGacldr Ly KGRPIHRMOKIN ifteddtR i b

adm ni st e(;}tlf ?lg aﬁ? ef%c%t ?vaec e{rraﬁ(ﬁ(t%% b%@gocloﬂﬁ%ﬁn%hgyﬁgggp |G ecglﬂi n gbleﬁioirm 1.
-9 10. A pitegoaists, sofuble ngeappras. irgegptar ggonistyc antagosial antibediess pit snaatl redenules ni ng a
phar maceut| I L] er i ef fective anount of
a conpounéépgigés(f}e{%él?ﬁcﬁggé %ﬁleg?e%ﬁ%%n% Of\g\;ﬁﬁ (gth]%?gtggidsq&g%ﬁbri ses bringing the
conmpound described in claiml into association wth the pharmaceutically

acceptable,carrier or diluyent.. 11. A C oupd as, clained.in.cla m3,
Sher o1 n-t 1 metsoaer e el hnd) SHORERT witlh SRR bRl o 1y
ef f ecti vecasBting ofoG-G8F, GOSFSEP@ N €IS Ff EPO) Groebeg Hupl, SQFSFET3 higand dfIF, a
colony stinmylating.factor, .cytoki ine,.interleukin or cytokine
recept or ngmérﬁéd‘ %ﬂ’ﬁﬁﬁetnédé’b ‘%s@éépgaégﬁg% 8’2‘3& %’ras?'oﬁpé'éé&%ﬁveagoni sts or
ant agoni sHerpativdx¥adhesf sa@yagemgl | nol ecul es or peptides that act by the sane
mechani snms of one or nore of said agents.

13. A pharmaceutical composition as claimed in claim 2 for co-administration with a

therapeutically effective amount of an agent selected from the group consisting of: a colony

stimulating factor, cytokine, chemokine, interleukin or cytokine receptor agonist.

14, The composition as claimed in claim 13 wherein the agent is selected from the group
consisting of: G-CSF, GM-CSF, TPO, M-CSF, EPO, Gro-beta, IL-11, SCF, FLT3 Ligand, LIF,

IL-3, IL-6, TL-1, or IL-5 or a biologically active derivative of any of said agents.

15. A compound as claimed in claim 1, for use in a method for enhancing platelet
production obtained from a donor which comprises administering to such donor a
therapeutically effective amount of a compound as described in claim 1 prior to platelet

pheresis, blood donation or platelet donation.

16. A compound as claimed in claim 1, for use in a method for enhancing the number of

peripheral blood stem cells obtained from a donor which comprises administering to such

-10-



12. A compound as clainmed in claim1l wherein the agent is selected from
the group consisting of, GCSF, Gw CSF, TPO, M CSF, EPO G o-beta, IL-1.1,
SCF, FLT3 ligand, LIF, 1L-3, IL-6, IL-1, Progenipoietin, NESP, SD O1,
[L-8, .or IL-5 or a biologically active derivative of any of said agents.
13. A pharnaceutical conposition as clainmed in claim?2 for
co-admnistration wwith a therapeutically effective anbunt of an agent
selected fromthe group consisting of: a col ony stinmulating factor,

cyt oki ne, K Y ! agoni, st.. 4. The
conpositi o%%ggslﬁ'g Egum%lw&?ecﬁ%d%fg{(’ﬁ cto%our}% QES%PB dllnsc 's“éllé’ f) q from the
group cokskapherags.of : G CSF, Gw CSF, TPQ, MCSF, EPO, G o-beta, IL-11, SCF,
FLT3 Ligand, LIF, 1L-3, [L-6, IL- 1, or IL-5 or a biologically active
derivative of any of said agents. 15. A conpound as clained in claim1l, for
use in a nkthod chmpowridhaniainng lplcwimlle,twhqwmdmmieiﬂwd fomleacoraprises @61 a donor
whi ch co i.ses .admnisterin such donor, a erapeutically effective
Brount —of KA B Retee s bEs B e b MBPOR e G ol B Ber csi o,

bl ood dongdidcea fdim ﬁhk?io@b@bns@ﬂﬁ@bﬂ @ BoloAyPstinfhl A PEPRWICydskikl, efRMinkn cl aim 1,
for use in a nethod for enhancing the nunber of peripheral bl ood stem

cel | s obt H¥§EEEKIR PORIISKIRFREFPIRABLTSLAGRSSIaNgRlecisAN SR IE PRAJtibRfigtuch - 10
donor a therapeutically effective am)unt of a conmpound as described in
claiml prior to |eukapheresis. nmpound as. clained in claim 16,

wherei n t he nedkeupouidian sl nefdr’rfml%@smﬁwrewhf iokHiging agens isrsplestabBomitheal | y
ef f ecti veADusisilg & pe@@& @%@'c%iﬂ ﬁ»@qéﬁo @blbéthzw cﬁg%t VLASS RfilbResS rom

t he group consi sting col ony’ stinulati ng factor’ f okl ne, chenoki ne,
i nt er | eukB@F, dﬁLTéytbekd oren ielogipal brachivpoterizative gl &$Foﬁ31\ﬂn§15§clil’@ ERQ. aonfat s or

anti bodi eg.; 18. A conpound as clained in claim17 wherein the nobilizing
agent is selected fromthe group consisting of: G CSF, GwCSF, TPO, EPQ,
G o-beta, IL-8, cytoxan, VLA-4 inhibi tors SCF, FLT3 ligand or a

bt o ogi calyy aghive, 48t LAl wewah (PotiheinMiiion P deeR ol il O

IL-8. 19. "An in Vi ex Vviv enanC|n
megakar yoen/@ plrmmrpmduotnon amicli c:tnnmisastaelhmg ap efﬁdmae amoum\/af céongeod asses addi ng
an effecti,ve.a iml to a culture

mect U of SSEHTED A b SO ST Byt e B e bk £ ptor

20. An in vitro or ex vivo method for enhancing stimulation of megakaryocyte maturation
and/or platelet production which comprises adding an effective amount of a compound as
described in claim 1 to a culture medium of stem cells, bone marrow cells, cord-blood cells or

peripheral blood cells.

21 A compound as claimed in claim 1, for use in a method of claim 20, wherein the
megakaryocytes or platelets are returned to a mammal following chemotherapy or radiation

therapy.

22. An in vitro or ex vivo method for enhancing the survival and/or proliferation of stem
cells, bone marrow cells, cord-blood cells, peripheral blood cells or other types of cells
expressing the TPO receptor in culture which comprises culturing said cell in a medium

containing an effective amount of a compound as described in claim 1.

-11-



20. An in vitro or ex vivo nethod for enhancing stinulation of

nmegakar yocyte maturation and/or platelet production which conprises addi ng
an effective anount of a conpound as described in claiml to a culture
medi um of stemcells, bone marrow cells, cord-blood cells or peripheral

bl ood cells. 21. A conpound as clainmed in claiml1, for use in a nethod of
ckFaim 20, wherein the negakaryocytes or platelets are returned to a mammal
fol |l owi ng chenotherapy or radiation therapy. 22. An in vitro or ex vivo

met hod fog, enh n al and/.or prol.iferation stem cells, bone
Mar r ow ceﬁ s, ’@ g‘ gl &el%’f{’sxer par rpHes ¢ a({gadgq'?)'(‘f’)t&at@glo?%thg FPEYIEY types’ of
celI's ex¢ifeesed mg)uhd”m”a'laa[anyenmmhmg factorC ey tokinee chdm akimec dreplenld e sr otdkingr i ng
said cell in a medium containing an effective amount of a conmpound as
descri bed*fR'ECLEMN 1. -11 23. A nmethod of claim 22 further conprising

co-adm ni stration of a therapeutically effective anount of a col ony
stinulati factor, i he, I.ne, |nter n.or . cytoki ne receptor
agoni st . 2‘2 A(A‘E?)'H?J‘B'L’i é@"&?ﬂé‘i‘ E‘é‘&‘ rrford’lsﬁlnrﬂ "l‘etl‘?‘ggflclfé@ 2??{""&"%‘{‘?\68 of claim
22 wher ei glit AR ré&h@Ba toC 8 afnddl SlloRinglch@foth@apy dreddidlonftiedrdpWi Nng chenot her apy

or radiation therapy. 25. A conpound as clainmed in claiml. for use in a
nmet hod of treating of neutropenia in a manmal, including a human, in need

thereof why ch &ema?ma%s @l‘&'iﬂﬂe@'u§§l§fﬂ NGortiRe ﬁ\%hetn@dm#eaﬁng 6#?\%5@62»%5'"?@' ly
effective amount of a conpound as described in claim1 . Anin vitro or

ex vivo neamodl fl@wdmwdwmangn§@qdﬁmrmﬁwh§pmnemsuaémm'qterwﬂé‘a%h MeAmahi ch
conpri Sesth@zqgéu%gadmr{%&ﬁ&%do‘dﬁt &%U&\b%oﬁ aédé&emgwafﬁﬁdesc“ bed in claim1

to a cultur I'um of stem cel e narrow ce cord-bl ood cell s,
peri pheral bl ood cells or other types of cells expressing the TPO

receptor.,27. %O{Iﬁg teteh \ﬂ? ﬁ!kﬂb@q ehﬂn&h?&tmd]%l&%‘ naﬁl%ﬁilggPl%?l%BnOd of

cl ai m 26, “Viherein neut r ophi are returned to a na I"owi ng
chenot her apigh compréses aidirgrantefiectiopmod8 of Acwquodmﬁdeagihcﬂén ¢leich T 10 &€l aim 3

wh dth
e ot mor B PERURBE BREM Byt SUHARERL SSThER ERUPER Y,
wher ei n sahék tipes ontdie ykmpaiigahd BP@Iteeedi@. an or gan transpl ant.

217. A compound as claimed in claim 1, for use in a method of claim 26, wherein the

neutrophils are returned to a mammal following chemotherapy or radiation therapy.

28. A compound as claimed in claim 3 wherein said thrombocytopenia is due to

myelosuppression caused by chemotherapy or radiation therapy.

29. A compound as claimed in claim 3 wherein said thrombocytopenia is due to an organ
transplant.
30. A compound as claimed in claim 3 wherein said thrombocytopenia is due to bone

marrow, stem cell, or liver transplant.

31 A compound as claimed in claim 3 wherein said thrombocytopenia is due to idiopathic

thrombocytopenia purpura (ITP).

-12-



30. A conpound as clainmed in claim3 wherein said thronbocytopenia is due
to bone marrow, stemcell, or liver transplant. 31. A conpound as cl ai ned
in claim3 wherein said thronmbocytopenia is due to idiopathic

t hronbocyt openia purpura (I TP). -12 32. A conpound as claimed in claim3
wherein said thronbocytopenia is due to nmnyel odysplastic syndromes (MDS),
apl astic anem a or |eukema. 33. A conpound as clainmed in claim3 wherein

said thronmbocytopenia is due to viral, fungal m crobial or parasitic
i nf ect i 0n3, 34. 5 Ao G ONRAUIHaRTAGh AaTRE iHire] BIdTAOENERiaIRlisk
t hrombocyt openlls‘amlﬁg due to 1iver r“é St urnectlgon gﬁgﬂgolrzr‘poundtoas claimed in

claim3 \MmecIedbﬁpbalcwlndwmm:)((b'd:lﬁ)opéwlaanemI@IQréetll@msmrgl cal procedures. 36. A
conpound as clained in claim3 wherein said thronbocytopenia is due to
treatment wth antiviral or antibiotic agents. 37. A process for preparing
t he conposhd oA co:habumi Bs clamiedhin Eiairo 83hecimyaid thenbotytogtinmgotive tagiral,

[(22) - q’l‘f@/ t hyl n 1, 5-di hydr o- 3- net hyl - 5- oxo- 4H
pyrazol h&'?lg’ ld'gﬁéﬁ %%?Sﬁtbc]'"écg%ydroxy [ 1, 1' - bi phenyl ]-3-carboxylic acid
in an appropriate organic solvent, to forma soluti on ||) addi ng two or

r i | en f han
g?ega?gg Xégrrgo Sﬁarcr)!po o a?cl%lrr?‘e IR%Iatinq 3twr11(3rtzslr1C)sa'iJ ronibocytopema 1S 2iue| t%(?llvglrtl ng the

dysfunction.

35. A compound as claimed in claim 3 wherein said thrombocytopenia is due to surgical
procedures.
36. A compound as claimed in claim 3 wherein said thrombocytopenia is due to treatment

with antiviral or antibiotic agents.

37. A process for preparing the. compound of claim 1, which process comprises:

i) dissolving 3’-[(2Z)-{I-(3,4-dimethyIpheny!)-1,5-dihydro-3-methyl-5-ox0-4H-
pyrazol-4-ylidene]hydrazino]-2"-hydroxy-{ 1.1"-biphenyl}-3-carboxylic acid in an appropriate
organic solvent, to form a solution '

i) adding two or more equivalénts of ethanolamine to the solution; and

iii) isolating the prepared compound.
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