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(57) Abstract .

A process for preparing a compound of formula (I) or a tautomeric form thereof or a phannaceutxcally acceptable salt themof
or a pharmaceutically acceptable solvate thereof, wherein: A! represents a substituted or unsubstituted aromatic heterocycly! group; R1
represents a hydrogen atom, an alky! group, an acyl group, an aralkyl group, wherein the aryl moiety may be substituted or unsubstituted,
or a substituted or unsubstituted aryl group; A2 represents a benzene ring having in total up to five substituents; and n represents an integer
in the range of from 2 to 6, which process compnses catalytically reducmg a compound of formula (I): wherein Al, R!, A2 and n are
as defined in relation to formula (I), characterised in that the reduction reaction is carried out using a hydrogen pressure above 20psi; and
thereafter if required forming a pharmaceutically acceptable salt and/or a pharmaceutically acceptable solvate of the compound of formula |

M.




30° |1 0&dinpg and reaction time and, nost surprisingly, produces a

si gni fi canwoweseds on in by-product formation. Accordingly, pbeEpsSERY
i nvention provides a process for preparing a conpound of forrmula (I):
[err] or a tautoneric formthereof or a pharnaceutically acceptable salt

t hereof, or a 5 eyt | P I vat hereof . wherein:

Al err] represent ' ' yl
eRdRE8S TR fo FRepnAORTAT T DB o leRabol RRudlfes

group; R err] represents a hydrogen atom an al kyl group, an acyl group, an

aral kyl grou mhereln t ryl nojety may . be substituted or unsubstituted,

or a substit Eéﬁtpmrwe Wﬁj@edﬁnp&r@culaﬁmpqowsg&wemsa

benzene rfngchﬁﬁh%ﬁbsﬁtufedttﬁhzalmméﬂxéne@:rﬁiuﬂﬁésltuentS and n represents an

integer in the range of fJ C at al. caIIy"
reduci ng a conpou 8P°W%Htéﬁpﬁﬁﬁ°l\[,\?ﬁ?% ‘%‘T’%ﬁﬁﬁ‘]’%‘s‘g\l %ﬁm
Alerr] and n thiapolidinetibnedstiviativessofformulai(&)f ormul a (1), char acterl sed in -
that the reduction reaction is carried out using a hydrogen pressure above

20psi, and thereafter, if requiged, form ng a pharnmacgutical ly acceptable
salt and/ or a phar maceutlcally accept abl e sol va of * he conpound - of

formula (1). 20 _ Sui (t)),gy_geﬁz)re t %H:aré Q)ut at a pressu_re

in the range of from50 to guc 60 10 ]s 75 to 1500psi ,
200 to 1500psi, 70 to 1000psi or 200 to 1000p5|, Sui fhbf@‘ 70 to 1000psi .
10 - (A)

or a tautomeric form thereof or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate thereof, wherein: =
A2 represents a substituted or unsubstituted aromatic heterocyclyl group;

15  Rarepresents a hydrogen atom, an alkyl group, an acyl group, an aralkyl group,
wherein the aryl moiety may be substituted or unsubstituted, or a substituted or
unsubstituted aryl group; '

Rb and RC each represent hydrogen or Rb and RC together represent a bond;
Ab represents a benzene ring having in total up to five substituents; and

20  n'represents an integer in the range of from 2 to 6.

EP 0306228 also discloses a process for reducing the compounds of formula -
(A) wherein Rb and R€ together represent a bond (the 'benzylidene thiazolidine-2, 4-
diones') to the corresponding compounds of formula (A) wherein RP and R€ each
represent hydrogen (the 'benzylthiazolidine-2, 4-diones"). The particular reduction

25  methods disclosed in EP 0306228 are dissolving metal methods and catalytlc
hydrogenation methods.

It has now been discovered that when the catalytic hydrogenation of the
benzylidene thiazolidine-2, 4-diones is carried out using an elevated pressure of
hydrogen that the reaction can be effected with a surprising reduction in the catalytic

30 loading and reaction time and, most surprisingly, produces a significant reduction in
by-product formation.

Accordingly, the present invention provides a process for preparing a
compound of formula (I):



‘Exanpl es of reaction pressures include 70, 75, 80, 500 and 1 |
sui tabl e WRPHEIARti on catalyst is a noble metal catalyst, E%%%Q%M}G’?’ 25

pal l.adi um cat al yst. Favoured catal ysts are supported noble netal catalysts,
such as a palladium on-carbon gatalyst, typically conprising 5%to 10% of
pal |l adium A preferred catal ystyis a 10% pal | adi um on-carbon catal yst. -2-
Cat al yst | oadings (expressed as' w we of cat gt to substrate) in the
reaction are typically in NTE_INi'ﬁ'g@I-b)n—f' o~100% 4¥sual |y 10 to 50%
and preferably 25 to 50% The reaction may De pbut usi ng any

sui tabl e sol vent such as acetic acid, 5 or an al%& H such-.as net hanol
or ethanol, preferably adm xed with an aqueous m nergl acid such.as .
hydrochl oric acid; or tetrahydrofuran, preferably ad® xed with an agueous
m neral acid such as hydrochloric acid. Preferably the solggnt is acetic
acid or aqueous acetic acid, for exanple:a 4:1 acetic acidiwateg:m xture.
The reaction is carried out at a tenperature which provides a suitable rate

of 10 for nebt taweimédefontdhéreelord sianahceutitallydtcyptable ailt tefdodidrth
tenperatuye, prefer blaﬁ abov O%Y‘E@rlg? far_exanple in the range of from
80[err]Cto Rﬁ%‘? & *ﬁ‘écee%o E rerog,rvxﬁqrgn(l) are isolated fromthe
reaction andAdubpreserdna bybstituted omunsubstitated crometic/betetooyayl greup;at i on and
purification folgg=Ny : _
crystallizat ?ﬁ%ﬁ%ﬁ?gwg?g%?oh. %%me%dﬁcx}egrgﬁlﬁgﬂ e, ?la%'tm,lp‘f avour ed
and pr ef er r eWhorginthe asyl meietympy he sebstingted on unspbstitytpd, qrasubstitafedon in

fornul ae (1) uAdihstituted #yEgretp.defined in relation to formula (1) of EP
0306228. ‘
10

AZ represents a benzene ring'having in total up to five substituents; and
n represents an integer in the range of from 2 to 6, - -
which process comprises catalytically reducing a compound of formula'_'(H): L

R :
A1___N—'—(CH2)n——OO
" s\n/NH |
| o
15 - ' - | an

wherein Al, R1, A2 and n are as defined in relation to formula (I), characterised in .
that the reduction reaction is carried out using a hydrogen pressure above 20psi, and
thereafter, if required, forming a pharmaceutically acceptable salt and/or a

- pharmaceutically acceptable solvate of the compound of formula (). - -

20 Suitably the reaction is carried cut at a pressure in the range of from 50 to
1500 psi, such as 60 to 1500 psi, 75 to 1500psi, 200 to 1500psi, 70 to 1000psi or 200
to 1000psi, suitably 70 to 1000psi.

Examples of reaction pressures include 70, 75, 80, 500 and 1000psi.
A suitable hydrogenation catalyst is a noble metal catalyst, suitably a

25  palladium catalyst.

' Favoured catalysts are supported noble metal catalysts, such as a palladium-
on-carbon catalyst, typically comprising 5% to 10% of palladium.
A preferred catalyst is a 10% palladium-on-carbon catalyst.



'A nmost pr avergopdgesal ue of Alerr] is -a 2-pyridyl group. A nDSpcp/ipbfiscost
value of Alerr] is a noiety of fornmula: 20 A nost preferred value of R err]

is a nethyl group. A nost preferred value of nis 2. A nost preferred val ue

of formula (1) iscg gg%é}
pyri dyl ) am no) et hoxt‘,"]{l é&é‘ﬂf‘% ¥%1s|cgl_za"éla'|7‘g% atalyﬂmsubm?‘teafnﬂrrlgrr?c PBrm
thereof or a2Edypicalitingbe range of from S0 d Q%eP%uy @rt9§p%mndrmeferably25to .
5-{4-[2- (N-nmepday! - N- (2- pyri dyl ) am no) et hoxy] benzyl i dene} -2, 4- - .
t hi azol i di nedi onefp;él sal ated from.the present reagti on and as such fornms a

~ further aspect of QA be fREried Qut usingany syisptle solvent such as acetic acid,
crystal l igzat bpad akaﬁqisim:lhlasmmml epkthand!, prefedably adﬁﬂtdd&wm@hﬁléqﬁkwﬁt ur ed

thanol, th Ly £l t.
B e L L R M
val ue of f or anhgueons )mna'aBacld such as hydrochloric acid. Preferably the solventisacetic = - .
{4-[2- (N-et Qyhi-dha fQPé:&m ’éﬁhbleﬁl?eﬁ#:haﬂ%& i azol'i di ned| on

e or a tautoneric éormt ere of a sd hereo or a Sso vaethereof
Suitable salts ar dbsireachiandsearsed pyt aiadempemstuse which:prowides asuitable rate of

phar MaCeyq i ¢ HruftiRA G BiHeh firiblodubioliey dfthtlcild Empstiie %%efe%lfxarm'l e
al um nium al kal |%dg&tquf salt h as s rr#@ 'got %§§ml;m al kaline earth

- 3- met al 38AY& examp, 'E‘l hfanee G tonld ni um or substituted
ammnihulm salts, fdthee hﬁdstdiﬁbﬁnuiat(m droywlated fymahe reRtioniald ftbsequently
triethylam ne '

bi s- ( 2- hydr oﬂ"@‘ﬂﬁg hcl) )%%Pat Fntu;‘neaf 1s%ya%l?>naa§1d punﬁgétf)o)gm%h? gpxc %

chromatography and crystallization/recrystalliazation.
15 The suitable, apt, favoured and preferred values of the vanables A1 A2, R1
and n in formulae () and (II) are as defined in relation to formula (T) of EP 0306228.
A most preferred value of Alisa 2-pyndyl group .
A most preferred value of AZ isa moiety of formula:

N\ 7

20

A most preferred value of R! is a methyl group.
A most preferred value of n is 2.
A most preferred value of formula (I) is 5- {4-[2-(N-methy1-N (2-
25  pyridyl)amino)ethoxy]benzyl}-2,4-thiazolidinedione, or a tautomeric form thereof or
a salt thereof, or a solvate thereof.
Crystalline 5-{4-[2-(N -methyl-N-(2-pyndyl)axmno)ethoxy]benzyhdene}-2 4-
thiazolidinedione is isolated from the present reaction and as such forms a further
-aspect of the present invention. A suitable crystallization/recrystallization solvent is
30 acetic acid/ denatured ethanol, the crystallization is favourably effected from refluxing
solvent which is allowed to cool to provide the required compound.
A most preferred value of formula (II) is
5-{4-[2-(N :methyl-N-(2—pyridyl)amino)ethoxy]benzylidene}-2,4-thiazolidinedione
or a tautomeric form thereof or a salt thereof, or a solvate thereof.
35 Suitable salts are pharmaceutically acceptable salts.
Suitable pharmaceutically acceptable salts include metal salts, such as for
example aluminium, alkali metal salts such as sodium or potassium, alkaline earth

3.



tri- (2- hydrox et hyl ) -am ne, cycl oal kyl am nes such as bicyclo ] or
wth s é'?n‘-?g di benzyl pi peri di ne, N-benzyl-b-phenet hyI aﬂ?ﬁ@?@%&7

dehydroabl etyl am ne, N, N -bisdehydroabietyl am ne, glucam ne,
N- et hyl gl ucani ne or bases of the pyridine type such as pyridine, collidine
or qui nol'i ne mgtal skfeFEGhRs caledim @r FASRESIEM SR GMIRSAEN OF SWbetitised ammionium

accept i’ible gehnﬁzfaf : Sanifsithbye PhdNoweedlky ldﬁﬁhiefssm%é@x &nﬁﬁdé(i@didk?' udi'ng

m neral acids,, i.ncl udi r,ovi de m.ner al ~aci Suc

hydr obr oni c, W&Wﬁ‘r‘%@“%ﬁy 1‘&*8’(1?‘9“’&8’62% -hyflepxy é{ﬁ ANIGE PFjs such as
met hanesul phm‘i+(§z7h)¢dm)tﬁthy¢)-anmen@chaﬂcﬁmdms swechps biayclohekylamérel, 6r WitH rral eic

phar maceu? caps AtsnapbelBingat dyip e Pspof et R B

formula (11) My bmdebm@bxawmme,@mmmmﬁﬂmlglmném bases oﬁﬂzemyhdutcy.
use of the a @chh%?zﬁﬁﬁx@oéhlﬂ& SloPgﬁﬂolu'ib EP.,0306228::: The :cont:entis ' of EP
) .

0306228 are | orpora rence. The fo]low ng exanfpl e
il lustrates the i ripaddition sh gvd&sésennmeﬂmﬁsephmﬁelawylwepm lessalispl e

Rgdugt i 2 n of rov1dfdb phannaceutxca(ljl y acceptable acugls including m1|ne1(‘jal acids, mcludmg salts L
g hl) azol{ i dLne $ gy mm F%(Y.lrdls, s{cgl %snlljr(]gr%glgongt):( )ﬂygxe oric a% slxlp%unc ac1ds,
5-{4-[2-(N rrmnkl)drgzhhoﬁ Aeifly; sucly 9 methangsaiphonic] taemriy hyd ﬂlal%lc ﬁ:lds especlally
t hi azol i di ne :
(2)-5-{[4-] 2- ‘i“gllﬁfc ! ﬁﬁﬁg%l}edrﬁaﬁéﬁ prlsate st 1 i dene) - .
2, 4-t hi azol i di nedi Smlabﬂel atgs)arem euticalal}:eccrepta&ln splvates3euchjasihydeatised 10%
paI | adi um on char cpgl ¢ rﬁg&qﬁag tai‘e?fr d &?&ﬁﬁ ins
~ 50% w w wat er 10 and;( nce t e catal yst g%&naéc\%gqs&gé% W @E’ogg%@
resul ti ng‘5m qugp@ ¢ by H-§R)‘? %mrggnate method dlsclosed in EP 0306228 e contents of

' EP 0306228 are incorporated herein by reference

The following example ﬂlustrates the mventlon but does not 11m1t it in any
way.



at 70-80 pwe.don3épsdr ogen pressure at about 95[err]C. After tperairosibéonn
material is consunmed (15 - 20 hours), the reaction mxture is cooled to
about 65[err]C and the catalyst is renoved by filtration. The resulting
sol ution is Examplatrated under reduced pressure to | ow vol une and the

residue is dissolved in denatured ethanol (1000 L) at IS 60[err]C. The

s ]9:: ut ![ on is tRem_iafbxi of QZ)ES-W[ﬁ(N-ﬂftﬁﬁl-Noﬂ-ﬁiﬂﬂ)ﬂﬁﬁo?&hoiﬁWﬁ@}-ﬁ,@-
ef fect crystgl 3 -(2-pvri i b -

5 {[ 4- [ 2- {ﬂ%@?&@&?g s 4L imethy}N-2-pyridyDaminojethosylbenzyl)-24-
benzyl }- 3, 4-M‘6‘|“? PR%i one, is isolated by filtration,.and dried in
vacuo at 45[err]C. Typical yields are 70-80% 20 Ef fect of Change of

R e A e e A A
4~ idinedio: gla ic acid (12 Is o. palladium

Cabet o o sl omgppbiantey e F1., 153 ke calu comin ol s

15 -20 20  and hence the dlPstjisiding>0%s 50%at/wit The resulting mixture ishydrdgenated

1000 psi, 253@7‘038@b3é§.thydro%en pressure at aboft 95°C, After the starting atP§at is ©0%-
cat al yst

. . 25%

ca.12 -5- coasgﬁnﬁ,g :(1-‘1.' 2&%‘}‘8}:&?"?&9”}3’?@?&%3%35%&% Eﬂv&ﬂ?égg qu‘iﬁhﬁul a (1):

[err] or a teaRRlysds remevadhy flsmtion. The resphingrrabiioniis eoiopntaaed puddsiredused t

t hereof, or pressure to low volume and the residue is dissolved in denatured ethanol (1000 L) at

15 60°C. The solution is heated to reflux and then cooled to ambient temperature to

effect crystallisation. The product, 5-{[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]
benzyl}-2,4-thiazolidinedione, is isolated by filtration, and dried in vacuo at 45°C. -
Typical yields are 70-80%. | :

20  Effect of Change of Reaction Pressure L
The above reaction can be performed over a range of pressures resulting ina
significant reduction in reaction time and catalyst loading, as shown below.

Reaction Conditions - -Reaction Time (hours.) .
number - g
1 (75psi, 50% catalyst) = 15-20
2 1000 psi, 50% catalyst <2
3 1000 psi, 25% catalyst ' 7
4 - 500 psi, 50% catalyst 4
5 500 psi, 25% catalyst ca.12




phar maceuty cceptabl e sol vate thereof, wherein: Alerr S a
e B e <HERs6385)

substi t ut unSubstituted aromatic heterocycl yl group; 1

represents a hydrogen atom an alkyl group, an acyl group, an aralkyl
group, wher the aryl noiety may be substituted or unsubstituted, or a
substituted substltut ed aryl group; A2 represents a benzene ring

having in total up to five substituents; and n represents an integer in the

range of fr féf'érﬁ% catalytically reducing a
conmpound of %no%nhﬁggs(glff’fp 4 Hé %nerel n"ﬁfg?r] Rlerr], Alerr] and n
are as defined in relation to fornmula (1), characterised in 20 that the
reduction reaction is carried o' using a hydrogen pressure above" 20ps'i' ;
and thereafter if required formpg a pharnace |caI ly accept abl.e sal t
and/ or a pharnmaceutical ly agc__mpab.l.@; §>L1 e g

(1). 2. A process according to claim 12 ,
using a 25 . hydr-ogen pressure in the range of fhom &0 to- 1500p5| 60 to
1500psi, 75 to 1500psi, 70 to 1000psi 200 to 150bﬁ4’.--3 A pr.ocess '
accor di ng toclaim1 or claim?2, wher e| n _t he reactionghydrogen pressure_is
in the range of from70 to 1000p5|. - 6- 4. A process accor di to any
“one of claims 1 to 3, wherein the reaction hydrogen pressure is 70 75, 80,
500 or 1000psi. 5 5. A process according to any one of clainms 1 to 4,

wher ei n t he dwyaltaotperatc form thereof or a2 pharmaceutically acceptable salt thereof ora

pharmaceutically acceptable solvate thereof, wherein:

Al represents a substituted or unsubstituted aromatic heterocyclyl group;

10 R1 represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl group,
wherein the aryl moiety may be substituted or unsubétituted, or a substituted or
unsubstituted aryl group; ' ‘it
A2 represents a benzene ring having in total up to ﬁve substltuents and -

n represents an mteger in the range of from 2t06,
15  which process comprises catalytically reductng a compound of formula (II)

o R -'
A1_N—(CH2)n—Q0
' S 's\n/NH
!

- I
wherein Al, R, A2 and n are as defined in relatlon to formula (I), characterised in

20 that the reduction reaction is carried out using a hydrogen pressure above 20psi; and
thereafter if required forming a pharmaceutically acceptable salt and/or a
pharmaceutically acceptable solvate of the compound of formula (I).

2. A process according to claim 1, wherein the reaction is carried out using a
25 hydrogen pressure in the range of from 50 to 1500psi, 60 to 1500psi, 75 to
1500psi, 70 to 1000psi or 200 to 1500psi.

3. A process according to claim 1 or claim 2, wherein the reaction hydrogen pressure
is in the range of from 70 to 1000psi.
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cat al yst o 9o/74898 pal | adi umon-carbon catalyst. 6. A proces®eCavErIBg693g t 0
any one of clains 1 to 5, wherein the catalyst loading is 5 to 100% (%W w
of catalyst to substrate). 10 7. A process according to any one of clains 1
to 6, wherein the reaction solvent is acetic acid, aqueous acetic acid, an
~al kanol, an al :}{nol adm d w th an aguepus m peral ac| d, tetrah dr of ur an
or tetrahydrbf dBRCESAC m&‘?ﬁ“&ﬁ“ﬁ&g@@%s Hq@r\ghere@gheregctmby eLas |
according to cbeasemz,;smlﬁzseso sduaorrmops;pn solvent is acetic acid. 9 A :
process according to any one of claims 1-to0.8, wherein.the. reactlon “ 4
tenperature is in the range of from 80[err]C to 115[err] €. 20." 10 A
process &accd. duﬁngrot:essacyoxdmg tofany loni ok clhimhe 1 & 4vdnheremrthe hyadmgemmd of

formula (11) 0 AN
5-{4-[2- (N et Eaﬁalyﬁg Za}o%//?%n?c}l%%%farm%%/%enzyl i dene}- 2, 4-thi azol I di nedl
one or a tautorrerlc f or m-t her eof::or: a salt, thereof, or a- sol vat-e: thereof

and the conpg ngceésoic%ijd @ftb)anz] ne of claims f to 5, W e}re)? tHe cztglyst loadmg is 5

5-{4-[2- (N—rret hy - pyr no) et. benzy
t hi azol'i di nedi 6‘?1@06\]-@({8“‘(‘5 Sﬁ'égqusé‘ﬁ’?#"lt%r eof or a salt thereof, A ?

sol vat e jphereof. -7-

7. A process according to any one of claims 1 to 6, wherem the reaction solvent is
acetic acid, aqueous acetic acid, an alkanol, an alkanol admixed with an aqueous - . :
mineral acid, tetrahydrofman or tetrahydroﬁn'an admu:ed thh an aqueous
mineral. o . . . _
15 8. A process according to claim 7, wherein the reaction solVent is acetic acid.

9. A process according to any one of claims I to 8, wherem the reaction temperature
is in the range of from 80°C to 115°C '

20  10. A process according to any one of claims 1 to 9, wherein the cbmpOund of
formula (IT) is '
5-{4-[2-(N -methyl-N-(Z-pyndyl)ammo)ethoxy]benzyhdene}-2 4-th1azohdmed10ne or
a tautomeric form thereof or a salt thereof, or a solvate thereof. and the compound of -
formula (1) is 5-{4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy}benzyl}-2,4- |
25 thiazolidinedione, or a tautomeric form thereof or a salt thereof, or a solvate thereof.
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