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" PROCESS F8§ gﬁ&g PREPARAT! ON:OF SUBSTI TTED THI AZO_I DI NEDI EPdsiookfavent i on
rel ates Y8 8°fG¢el process and in particular to a process for preparing 5

certain substituted thiazolidinedione derivatives and to certain
intermedi ates to the substituted thiazolidinedione derivatives European
Pat ent Appl i cat iPROCES3/BOR THE PREPAMATION 08 3082 ATUTED THIAZOAIINEDIDNE

t hi azol i di nedi one derivatives of formula (A: b 10

[err] (A or a tautoneric formthereof or a pharnaceutically acceptable

sal t ther eghis iffenfioR *ﬂélat@?e‘oealﬁé@@b}dée@%em phtisulsPloRpRctRTOEREp am»tger ein: 15
Aa represents_a sufstitut ed nsubsti tuted aromatlc het%{i%c 2 group;

Ra repr&sefirtain sybstideth edipnederiyptiyssAnd to sertain yptemn %r al kyl
group, Meg@sﬁnﬁéwlldlmleﬁydmnm substituted or unsubstituted, or a
substituted or nsubst tute I L.epresent hydrogen
or Rb and Rerr “{%’6@? gen tr‘g?ﬁffé{é?f? Pglgg%aﬁ’d’n @63"3%8% g‘é@ﬂf? nzene
ri ng havi nehiazeliibiedions detivativey ef forslai(A)ent s;” and n' represents an i nt eger
in the range of from2 to 6. EP 0306228 al so di scl oses a process for

reduci ng the corrpounds of formula (A) wherein R[err] and Rlerr] together
represent a bond (the 'benzylidene thiazolidi 22, 4 diones') to the
correspondi ng conpounds of fornula (A) yierein R[e r] d R[err] each 2s

represent hydrogen (theA—benzy.l hi, azol idife. 'HF The particul ar
(‘{.':‘IB)'OSOEZé\ 3f e cata yt|c hydrogenatlon

reduction nmet hods disclosed in
nmet hods and di ssol ving netal reduction nethods. NY¥e reduction of the
exocyclic double bond in the benzylidene thIaZO|LdI -2, 4-dione noiety by
conmpl exyhydride reducing agents is not considered 3 to provide the basis
for a viable comrercial process due to a general expectation bQFt

or a tautomeric form thereof or a pharmaceutically acceptable sa.lt thereof, ora
pharmaceutically acceptable solvate thereof, wherein:

15 A2 represents a substituted or unsubstituted aromatic heterocyclyl group;
R®2 represents a hydrogen atom, an alky! group, an acyl group, an aralky! group,

“wherein the aryl moiety may be substituted or unsubstituted, or a substituted or

unsubstituted aryl group; _ |
RD and RC each represent hydrogen or Rb and RC together represent a bond;

20  AD represents a benzene ring having in total up to five substituents; and
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 R and RC together represent a bond (the ‘benzylidene thiazolidine-2, 4-
diones") to the corresponding compounds of formula (A) wherein RD and R€ each

25  represent hydrogen (the ‘benzylthiazolidine-2, 4-diones”). The particular reduction

| methods disclosed in EP 0306228 are catalytic hydrogenation methods and dissolving
metal reduction methods. . :
Selective reduction of the exocyclic double bond in the benzylidene

thiazolidine-2, 4-dione moiety by complex hydride reducing agents is not considered

30 to provide the basis for a viable commercial process due to a general expectation that
the required selectivity would not be achieved, with particular reference to the
aluminium hydrides, and/or that the reaction would give poor yields. We have now
surprisingly discovered that a benzylidene thiazolidine-2,4-dione group is selectively
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“the required selectivity would not be achieved, with particular referencé
‘-to.the .alum nium hydrides, andlor that the reaction would give poor yields.
W have wgowsstrpri singly discovered that a benzylidene PCT/EP98/00818

t hi-azol i di ne-2, 4-di one group is selectively WO 98/ 37073

PCT/ EP98/ 00818 .reduced to t.he corr ondi.n enzyl .thiazplidine-2, 4-dione,
by use of TGS B FAEISHRATTE P2 A oM b 5F 6 FPOPRRA
conmer ci ?I hydride abiueing agentsia a Mgic yieliimpand ?mﬂim\'lzrpraﬁyertmble proeessi on provi des a
process for prepar . r ] . , rrl ..

[err]. or a taut ﬁ%‘fag‘gffo?’%rﬂ?ﬁ%ﬁg‘g? I’%‘{r&‘&’r}gﬁ?ﬁ%@ ﬁ?slsgéﬁ Rr%pag%:ngeapt abl e salt
.t her-eof -or campiimdplfiformade{(}:i cal | y acceptabl e sol vate thereof, wherein: J
represents O or S, Trepresents a substituted or unsubstituted aryl group
and T11s 0 or S; which process conprises, reduging a conpound of fornula
(11): 15 . '
[err] or a tautoneric formtherEo‘f“tTPHa"S':;lf'f1 ereof or a solvate thereof,
wherein T and T[err] are as defined in relation to formula (1), with a

conpl ex hydride reducing agent or a 20 s%%g/'&lﬁ a conpl ex hydride

reduci ng agent; and thereafter, as required\/reparing a pharnmaceutically
acceptable salt or a pharmaceutically acceptible solvate of the conpound of
formula (1) or a tautoneric formthereof. Swtable conpl ex hydride reducing
agents include borohydride reducing agents and al um ni ugphydri de reducing
agents. 25 Sui t abl e bor ohydri de reduci ng agents i ncl ude di borane
and netal borohydrides. : L _

or a tautomeric form thereof or a pharmaceutically acceptable salt thereof or a

10 pharmaceutically acceptable solvate thereof, wherein:
J represents O or S;
T represents a substituted or unsubstituted aryl group and TlisOorsS;
. which process comprises, reducing a compound of formula (II):

8
T ——CH =C——<
4
NH

T

15 | | J

(D

or a tautomeric form thereof or a salt thereof or a solvate thereof, wherein T and T1
are as defined in relation to formula (I), with a complex hydride reducing agent or a
20  source of a complex hydride reducing agent; and thereafter, as required, preparing a
pharmaceutically acceptable salt or a pharmaceutically acceptable solvate of the
compound of formula (I) or a tautomeric form thereof.
Suitable complex hydride reducing agents include borohydride reducing
agents and aluminium hydride reducing agents.
25 - Suitable borohydride reducing agents include diborane and metal
borohydrides. _
A suitable metal borohydride is an alkali metal borohydride, such as a lithium,
sodium or potassium borohydride, especially lithium or potassium.
Borohydrides include unsubstituted and substituted borohydrides.
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"A suitabl.e netal borohydride is an al kali netal borohydride, such as a

“lit'hium sodi um or potassi um borohydri de, especially |ithi'umor potassium
Bor ohydrywéamsreygl ude unsubstituted and substituted borohydcTaessnesss . WO
98/ 37073 PCT/ EP98/ 00818

Sui t abl e substi ' R 08S,alRG] 3 (185 W o three
substituents 9n§l§%$gen&§éﬁtg§a gg@%agulgﬁﬁggggﬁ%gg}%ﬁﬁ%& ﬁ!Iger‘%ups. '
Sui t abl e asubgtituegmts op dorancselsited fiqne such asialkyl apd phenyl SEAWPR. as et hyl and,
especi ally, butgl: . td L &t ec and
tert butyl gr ou%‘gl.tﬂ,li’é;éig ?lc%?%prs %%F&h@gﬁla%%ﬁﬁ%@%%’g r?? g’n'%?e 1'?lr%se whi ch
conpri se tWEYYEPRRSr obor ane, tri et hyl borane, ‘tributyl borane or

]t_ri E_henyl bpranepéggbglgybu& %ebwgﬂyﬁpgggyrg}guﬁg,ngbagent s include
ok oy e PR PSP AR o P By
pot assi um trihiyfifubepdne ptiethyitiorate, tributyiberand o1 teiphstydbsrahey thviet, | it hi um
agent 15 11t i CEFOOFSbPra e ectien At R FRSTRISE: 1o agent i s
|i t hi um t r berehydritle} potaksium fiided-tety] birehydriderlithiirs thloride dodimtretri-seos ohydr i de
is used as d Ry - - ion is
carri ego oupﬁtpﬁbérﬁgﬁde}g%%%ﬂ%? 1:Aaﬁ hﬁ@g@&gﬁﬁ‘%ﬁﬁ‘%ﬁﬁ %%&g’%gﬁﬁs ?%’ut ed
pyri di ne, Uthivoborehydeide aybsadium barohydndd. i ne, a secondary or tertiary

i ne. n . s o . N : H
D e 3 PR REnldrl A iHlcAY fiem RTiBIRTBRBRIeSUH S

tri phenyl phosphi_ne: ase | s used as a.salvent or

co-sol vent for Ome prefamed berobydrideaedicingpasatis lithiumy fri-secrhutyl horobydride. -
sui tabl e al um niykenrdidsaestitaed fietd bawbdridesis usédas thie addnbingi dgentitds | de.
15  preferred if the reduction is carried out in the presence of a base such as pyridine a
substituted pyridine, quinoline, a substituted quinoline, a secondary or tertiary amine,
such as piperidine or triethylamine, or a phosphine such as triphenylphosphine.
Conveniently, the said base is used as a solvént or co-solvent for the reaction.
A preferred base is pyridine. ' |
20 A suitable aluminium hydride reducing agent is lithium aluminium hydride.
| The reaction conditions for the reduction reaction are the appropriate
conditions dictated by the nature of the complex hydride reducing agent chosen:
" In one aspect, when the reagent is a borohydride reducing reagent suitable
solvents include alkanols, such as methanol and ethanol, tetrahydrofuran and pyridine
25  or mixtures thereof.
When the reducing reagent is an alkali metal borohydride a preferred solvent is
pyridine/tetrahydrofuran.
When the reducing reagent is an alkali metal trialkyl or triphenyl borohydride,
a preferred solvent is tetrahydrofuran. o
30 The borohydride reduction is carried out at a temperature which provides a
suitable rate of formation of the required product, usually at ambient or an elevated
temperature, suitably at an elevated temperature, preferably above 50°C, for example
65°C and conveniently at the reflux temperature of the required solvent. Usually the
reactants are mixed at ambient temperature and the reaction mixture is heated at the
35 reflux temperature of the solvent. | '
In a further aspect, when the reagent is an aluminium hydride reducing
reagent, suitable solvents include aprotic solvents such as tetrahydrofuran.
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‘The reaction conditions for the reduction -reacf'i on are the appropri‘ate
sconditions dictated by the nature of the conpl ex hydride reduci ng agent
chosen: iy gfspect, when the reagent is a borohydride ppgmpbdisiscagent
sui t.abl e solvents include al kanols, such as net hanol and et hanol, s

t etrahydrof uran_and pyrjdi he 25 or, m xtures thereof. Wen the reducing
reagent is an aﬂkaplmmw&}h%%ﬁﬁ%wp%wasam@rWﬁw%Wng&_

pyri fllknle/ t gEgvidey %rsﬁftlb‘ﬁlég fate YfoAm gﬁkﬁ; ofadel i:‘e:cqﬂﬂ'ed gﬁﬂﬁfﬁ, ubaligat m“kﬁlmnbgait?l
trialkyl or triphen orohydride, a preferred.solvent o et r r of uran.
30 terpRertTeo f AR RBIe PP b e @G Eom 100 A0 ABERH o i ch
provi-des athelrhhgddffromt-£tad°G.or mati on of the required product, usually at
anbient _or an ekevated.t SUJ I t ature,
oot orabl'y _anovil SoparrEBELAL Keabt bl A hpBhull St eRIE D, SRBRIE 10
reflux tenfidrisByespecially Wben thguedusingsagentss i borshydtitly raducing egentproeeeds e ni xed
at anbi ent Vfage{ﬁﬁnpe%yﬂi.ﬁteadﬂoﬁiﬂﬁa ction mxture is heated at the 35 reflux

t enperature (he 'solvent. In urther aspect, when the reagent is an
al um ni um hydri de reduci ng reagent, suitable solvents include aprotic
‘sol vents such as tetrahydrofuran. -3- WH 98/ 37073

PCT/ EP98/ 00818 The al um ni um hydri de r% on is carried out at a
tenperature which provides a suitable rate &F:fJormation of 'the required
product, usually at |low to anbi enty rature, for exanple a tenperature-
in the range of from-10 to 10C, suig In the range of from-5to
Oferr]C 5 It is consi delrﬁi( thit tHe reduction of the conpounds of
formula (I11), wherein Tl is S, espeg-a4ly when the reducing agent is a

bor ohydri de reduci ng agent, proceedH o]

10 1)) _
or a tautomeric form thereof, or salt thereof, or a solvate thereof, wherein J and T are
as defined in relation to formula (I).
The intermediate of formula (III) is obtained in better yield when the reduction
is carried out at low temperature. Thus, in a further aspect, the present invention
15  provides a process for preparing a compound of the above defined formula (IIT),
which process comprises, reducing a compound of the above defined formula (II) with
a metal hydride reducing agent, preferably a borohydride reducing agent, preferably
wherein the reaction is carried at low temperature, suitably below ambient '
temperature, for example between 0° and 5°C; and thereafter, as required, preparing a
20  salt or a solvate of the compound of formula (III).
A preferred reducing agent for preparing a compound of formula (III) is
lithium or i:otassium tri-sec-butylborohydride (also known as "L-selectride” or "K-
selectride"), preferably lithium tri-sec-butylborohydride.
The present invention further provides a compound of the above defined
25  formula (IIT) or a tautomeric form thereof, or salt thereof, or a solvate thereof, which
compound is useful as an intermediate.
The present invention further comprises a process for converting the above
defined compound of formula (I) into the above defined compound of formula (I),
which process cbmprises heating the compound of formula (III), suitably in a solvent,
30 and thereafter as required preparing a pharmaceutically acceptable salt ora - '
pharmaceutically acceptable solvate of the compound of formula (I).



‘via an internediate of formla (rrr)y: H 10

“[err] or a tautoneric formthereof, or salt thereof, or apﬁﬁéﬁgﬁ ‘hereof ™
wherein VQ#B™3are as defined in relation to fornula (1). The rnternedi ate

of formula (I1Il) is obtained in better yield when the reduction is carried
out at |ow t enpSuitable solvaits for thewsadd tonvetsion ofthe compotnd ¢ff foranla (ITIR\viste i on 15

provi des a r 1 : I mul a
(1T Oy SROSRE] flluRE BRAE ridign ROV RS e pleBErgfiO YEHe ColiBotind OF 1) 2
fornul a (I K9mwila @ID. netal hydride reducing agent, preferably a borohydride

reduci ng agent, 1pRAf 64 AprdciMERBInthe Riteg AAE Histksion hathé Adudiiod Ofthe

and 5[ of ] Shmanknd idbparle Q1) RLRForidG & PRPOH BHEFRHE @ SHOCELy PHSE 5 ol vat &
of the cong iR bérehydride rédding agdnpy Birefersbly catied og agaehpératrdr epar i ng
i - sbo- bUNBLBRGRD i U AP S e B Prta (3P R B8l ect i de).
pref er abl y chinpbiuthof formakqh)bsititablycthe kymigeratare if abover $09€ntfot ewapple 65°C ur t her
Form t her oand chvedigedly AR oRy BEREFUHInE Ra R Miferty i n Compound 1o
usef ul 1@s an i ntSnitableigeheral fEhctionroesditions fordhe barohydriderrad alumimiurses a
b oesS ARG R Bt rca e AR ) 1100 11
conpound ofBdrohydnidgs in Preanicynthesisy by d. &WGP\P@M‘? (\GCH Pablishanpdeaf't er as
requi red priepaiddrd TRc BIDoERABHEHAADY) AIBL rébleBeHidcled Tdphiar maceutical Iy
acceptabl e sol Va’ltrxee c%];ngoﬁgdscgfr}gggu 91 ('Bf(mE 8&55“21'1‘2 is(o{a)te'd : gm the reaction and
15  subsequently purified by use of conventional isolation and purification methods such
as chromatography and crystallization/recrystalliazation.
The complex hydride reducing agents of the process are usually commercially
available or they can be prepared using conventional procedures, for example the
borohydride and aluminium hydride reagents can be prepared using methods such as
20 those described in “Reductions by the Alumino- and Borohydrides in Organic
Synthesis” (ibid) and particularly in the references cited therein.
Certain of the borohydride reducing agents are conveniently prepared in situ.
For example, lithium tri-sec-butyl borohydride is conveniently prepared from tri-sec-
butyl borane and lithium aluminium hydride. :
25 Also, lithium borohydride is conveniently prepared from sodium borohydride
and a hthlum salt according to known procedures such as those disclosed in Inorg.
Chem. 1981, 20, 4454; J. Am. Chem. Soc. 1953, 75, 209; Nature 1954, 173, 125 and
J. Am. Chem. Soc. 1955, 77, 6209.
Suitably T represents a moiety selected from the list consisting of (Ia), (Ib),

30 (), (1), (Ie), (), (ig), (th), (1), (3j), (Ik), (IL), (Im), (In), (o), (Ip) and (o

1
R

A N @

(1a)

35 wherein Al, A2, R] and n are as defined in relation to formula () of EP 0306228;
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* Suitabl e solvents for the said conversion of the conpound of formula (111)
i nto conpuuesB7¢13) i ncl ude those nenti oned above for the pPEPEPHAIBIS of t he
conmpound of formula (I111). It will be appreciated fromthe foregoing

di scussion that the reduction 011the 5 conpound of forrmula (I1) to

provide a conpound of formul ag (), egpeC|aI en enpl oyi ng borohydri de
reduci ng agents, is preferabLy—-cn-r-H%d-— @ enper ature hi gh enough to
ensure conversion of the internggdiate of fo a (Ill) into the conpound of
formula (1), suitably the tenpedature is above 50[err]C , for exanple '
65[err] C and conveniently the reflux tenperature of the react' n sol vent.
10 Sui t abl e general reaction conditions for the bor oh i de and

al um ni um hydri de reductions are al so as described in "Reductions by the

Al um no- %efﬂ?ﬁ R2y gl | Bgnd 1B Qfe%%ﬁne'ﬁxﬂ‘rélﬁé t‘bsfﬁﬁla&xa 5@%@%@@@3 (VCH

Publ i shers Cavoi sier - Tec Doc 1) and the
ref erenées dlsclosed t herein. .The conpounds of formula (1) (or (I11)) are
isolated fromthe reaction ana subsequently purified by use of

conventional isolation
crystallization/recryst
the process are usually co 5
usi ng conventional proc 5 or i ¢dri de and al um ni um-
hydrlde reagents can beEb epyr ed V¥si ng nethods 'suchas 20 those described
in "Reductions by the Al uni ng2 and Bor ohydri des in Organic Synthesis"

(ibid) and particularly in the references cited therein. Certain of the

bor ohydri de reduci ng agents are conveniently prepared in si t WOFor exanpl e,
lithiumtri-sec-butyl borohydride is conveniently prepared fromtri-sec-

por Uhydr i Ao i, B K5 R 6. 3 AR U a5 coT imeatenig BeRie G o 11 ¢ i um

salt acwor &Eh@139%42known procedures such as those disclosed in Inorg. Chem
1981, 20, 4454; J. Am Chem Soc. 1953, 75, 209; Nature 1954, 173, 125 and

d p rlflcatlom met hods such as chromat ography and
S e conpl ex dii de reduci ng agents of
A Ry _can be prepared

(d)

15  wherein R1, R2 and R3 are as defined in relation to formula (I) of EP 0032128;

RV |
A‘X_
s SN

20  wherein A, R, R! and X are as defined in relation to formula (I) of EP 0428312;

X
\g
R Q‘N k

(e)



‘J.»Am Chem Soc. 1955, 77, 6209. Suitably T represents a noiety selected
“fromthe list consisting of (la), (Ib), 30 (lc), (Id), ( {9),
(hy, (|i7V,‘??8P,78%3|k), (1), m, (In), (lo), (Ip) and 1q): R%@@ﬁ’*’g’%"i"é’% 35
wherein Alerr], Aerr], Rerr] and n are as defined in relation to fornula
(1) of EP 0306228; -5 - WD 98/ 37073 ' (§53)]

PCT/ EP98/ 00818 L [err] ' (I'b) wherein
Rlerr], L[err], L[err] aInd L[err] are as defined in relation to formula (1)
of EP 0008®b3t AGBRR[apd ! are gy defined i ealation teformayla (IR} o ¥R 043831 err] are as
defined in relation to formula (I) of EP 0032128; R (le) 20 wherein A R
Rlerr] and X are as defined in relatign to formula (1) of EP 0428312;
[err] -6-

dg)
wherein R1 is as defined in relation to formula (I) of EP 0489663;
R
A
Koo )
( | 2
10 0R3
(th)

wherein R1, R2, R3 and n are as defined in relation to formula (I) of EP 0155845;

15

1
R
L
. N7 ' CHzCHZO-—@— .

when R is as defined in relation to formula (I) of EP 0257781;

20

@)



-WD,'98/ 37073 | _ . PCT/ EP98/ 00818
~when A, B, Rand Rerr] are as defined in relation to formula (1I") of 'EP ™ 77
0428312; Wb bss7993 (19) wherein R err] is as defined in rel actEpot/asi®or nul a

(1) -.of EP 0489663; R 10 [err] (1h) wherein Rerr],

1 " and . . Lo AEES
01S55u5; | BpeimAt i RPRRORAHS, B0 Ayl Winddd Rk fd Ridpdomonmi 051 )
EP 0257781pf Ufited States Patent No. 5104888; [err] _
(1j) -7- WD 98/ 37073

PCT/ EP98/ 00818 wherein Ar, err], Rerr], Rerr], Rerr], Rerr], n, Uand -
Ware as defined in relationtyo formula (1) of United States Patent No. =~
5104888; [err] 5

N _
(k) when A, Rerr], Rerr] )%re as degTmrd in relation to formula (1)
of EP 0208420; 10 R” X "A—O0 @ [err] -
(1) when Rerr], Rerr], X-Z mand n are ¥

defined in relation to
formula (1) of EP 0177353; 15 T
(Im acéording to formula (1) of EP 0319189; (Tk)

when A, R1, R2 and X are as defined in relation to formula (I) of EP 0208420; -

N (Z)nr‘—(mz)n——O—@— -
A\
Fad
o ' [41))

when R, R2, X, Z m and n are as defined in relation to formula (I) of EP 0177353;

15 (Im)

according to formula (I) of EP 0319189;

X Z/IMQ\X. \A’B

.20 | | | | (In)

x1

wherein A, B, X, X1, X2, n and Z are as defined in relation to formula H) of
EP 0332331;



[err] 20.

(In) wherein A, B, X, X1, X2, n and Z are as defined in relation to fornula
(1) of BROGSRAR31, WD 98/ 37073 PCT/EP98/00818 .
PCT/ EP98/ 00818 [err] (o) wherein
V, W X, Y, Z, Z[err] and n as defined i p—EP50332332; and 5 [err] (Ip)
wherein Q and X are as defi 1N bﬁlgati%tgforl_ngl_a(l) of International
Application 10 No. WO 92/Z Fa‘vo fabl'y, resents a noiety of the

above defined formula (la), filc), (le), (If), (1i), (lk) or (lo). In
particular T represents a iety selected fromthe list consisting of (a),
(b), (c), (d), (e), (f), (9), (h) (i) and (j): 15 [err] (o)

-9- WD 98/ 37073 .

PCT/ EP98/ 00818 R}ervw Pr ef erfbl : T.ars_elcgesents a_nmoi ety of the above defined
fornul a (Iwhereis V, W, X, Y, B; 21 andip pse asgefipegincBR A332332; and .

5

 wherein Q and X are as defined in relation to formula (I) of International Application
10 No. WO 92/18501.
Favourably, T represents a moiety of the above defined formula (I2), (Ic), (Ie),
{5, (i), (Ik) or (o). | '
In particular T represents a moiety selected from the list consisting of (a), (b),
- (@), (@), (&), (), (), (&) () and ():

15
N ..
B - -
N N_(CH’){OQ‘ | M\/O/
| @, ®)

(p)




‘Preferably J represents 0. Thus, in a preferred aspect, the invention

provi des a process for preparing a conpound of --forrm-l-a--(-Idz----a-s--def--i'n-ed in EP
0306228:WO®8BTME ngl y, the invention provides a process fdJiCHFRISAMEIRg o
conmpound of formula (1A): 10 H[err] or a tautoneric formthereof or a
pharmaceutically acceptable salt thereof, or a Is pharmaceutically

accept abl e solvate thereof, wherein: A represents a substituted or
unsubstituted aromatic heterocyclyl group; - 10- . 98/ 37073
PCT/ EP98/ 008134 XKyl X
group, an arg :
unsubsti t ut

treating a conpound of fornula (11B): [err]

(1rB) or a taut oneri c(&orm thereofsor a salt thereof, @ a solvate thereof,

wherein Alerr], Alerr], Rerr] 10 and n are-as defined in relation to

formula (1A with a conplex hydride re ing agent or a source of a conplex
T i de reducing agent or a source of

m t her eof .

(i), and
HO
Q. _
Preferably, T represents a moiety of the above defined formula (Ia).
5 Preferably, T! represents S.
Preferably J represents O.

Thus, in a preferred aspect, the invention provides a pfocess for preparing a
compound of formula (I) as defined in EP 0306228: Accordingly, the invention
provides a process for preparing a compound of formula (IA):

10
] . H

m _.cl: /o

Al—— N—— (CHy) —— O—{ A2 CH— _(
: /

—/ S_ _NH
o

(14)

or a tautomeric form thereof or a pharmaceutically acceptable salt thereof, or a
15 pharmaceutically acceptable solvate thereof, wherein: -
Al represents a substituted or unsubstituted aromatic heterocycly! group;
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<15« “In a preferred aspect, the conpound of formula (111) is a

~..conpoeun I a-(111-A: 20 [err] y@ﬁgﬂsﬂ,oﬁherr]
Alerr], %é“?’gﬁand n are as defined in relation to formJIa (I'A) herein,

Unl ess mantiaoned to the contrary heiqﬁ the sgl table, a f avoured and

preferred R ents p hygdroges atorm g alky EFAMR: ATHA ?ﬂﬂ"’é‘?a es of

formula ( Malereih/chd (in%lety fleg e stibsbuted bf dnsubdtifted () subbitded o1 ) . (1K)

(rry, (Im, n_, or (Ip) are as 25 defined in the European and

I nternati d-H’é b UPrations or United States patents nentioned above

o in. reSDECtAbfew@ehtsafbehMesmgmaﬁmgnuItcaduplmfp&rsubsmhmts ane suitable, apt,
~f avour-ed-and - referre Jes Alerr], Alerr], Rerr] and n
in formnul ™ e'&?nse.wxgggegl@&?l %F ol 36

AFR 8% Qefined in relation to formila
(1) of EP wWRidhpR®Ress conmnsesmatﬁg%a compound of formula (IIB): .
PCT/ EP98/ 00818 A nost preRerred value of Al in fornmulae (1A), (I1B) and
(I11A) is a 2-pyridyl grotp. A nost preferred value of A2 in fornulae (1A),
(11B) and (I1'A) is a, oiety of formula: 7 referred,Qal ue of Rlerr] in
formulae (1A, (II B)Aa"'d"("IT‘AFHZk_PB i ' =50 7 A nost
preferred value of nin fornulae (1A, ( and (l'ld A) g 2. Most -
favourably, T represents a noiety of the above define ormula (a), (c) or
(d). A preferred value of Tis a noiety of the aboveﬁgined formula (a). A
most preferred value of formula (1A) is 5-(4-[2-(N-met®yl-N-(2- 15
- pyridyl)am no) et hoxy] benzyl } -2, 4-t hi azol i di nedi one, or a taut(ﬁggri c form
t hereof or : _
~ or a tautomeric form thereof or a salt thereof, or a solvate thereof, wherein A1, AZ, Rl

10 and n are as defined in relation to formula (1A) with 2 complex hydride reducing agent
or a source of a complex hydride reducing agent, such as a borohydride reducing
agent or a source of a borohydride reducing agent; and thereafter, as required,
preparing a pharmaceutically acceptable salt, or a pharmaceutically acceptable solvate
of the compound of formula (IA) or a tautomeric form thereof.

15 In a preferred aspect, the compound of formula (III) is a compoﬁnd of formula
(I1A): o

(TIA)

wherein Al, A2, R] and n are as defined in relation to formula (TA) herein.

Unless mentioned to the contrary herein, the suitable, apt, favoured and
preferred values for each variable in the above mentioned moieties of formula (la),
(b}, (Ic), (a), (ie), (), (Ig), (Ih), (1), (1j), (k), (1), (Im), (In), (o) or (Ip) are as
25  defined in the European and International patent applications or United States patents
mentioned above in respect of each of the said formulae.

In particular, the suitable, apt, favoured and preferred values of the vanables
Al A2 R! and n in formulae da), (IIB) and (IIIA) are as defined in relation to
formula (I) of EP 0306228. ' '

20
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a salt thereof, or a solvate thereof. A nost preferred val ue of formula”
5-{4- [ 2w esmrotsy| - N- (2- pyri dyl ) am no) et hoxy] benzyl i dene} PETAPS$008¥0| | di nedi
one or a tautoneric formthereof or a salt thereof, or a solvate thereof.

20 . - Wen the reacty c kS 0 of . as
substrate it |i éxms&pg&?@%ﬁ \?a?uq ¥&§°§W§‘}?%R®C@ %@P&gt%&&é@elvat ed

t enper at uguppr ef erabl y above 50[err] C, for exanple at 65[err]C. A
preferred exanplmofprefeeaimunct A7 irf formulaz ((A), (IBB) arsi BHAY i 2modtyref hyl - N-
(2-pyri dyf&rﬁuﬂ}?o) et hoxy] benzyl-}-5-{ 1--[2,4-di-oxothiazo]idin-5-yl]-1

N ( 2- p§/ri dyl ) am no) et hoxy) phenyl ] et hyl
salts are pharnaceutical ly -accept ablg
phar maceuti cal |y acceptabl e sol vat®s ess nmentioned to the contrary
herein, the suitable, apt, favoured &r&/preferred pharnaceutically
acceptabl e salts, pharmaceutically acceptable solvates and 30 tautomeric
forms of each of the conpounds in,the above nentioned noieties of formula

(1a), (1b), (1 &mogtpasferred wlue of R} in fammplae (L4), (IB) and (LA Js 2 methyl (1),
(Im, (I Nkyoubl 0) or (Ip) are as defined in the European or International

pat ent appliCations or_Unjted Sfates patenfs nention ahoye in respect of
each df the saMHPBtrHWﬂeHE‘BVﬁHeB R tip dofmylag éIA%»KHﬁ)é“‘IBé A% foned t hat

sui tabl e phar myggdfivoatably, Taepiesaid £mdfety of thelabove Wdfinde foraiudd (3,ac) 6r such
as for ex l e alumnium alkali netal salts such as sodi um or potassium

al kal i ne rth nmetal salts such as cal ci um or nagnesi um and ammoni um or

substi tut ed andppiefemredaiatue,of fTas aencietyl of thdatowe defitied formulagh)kyl ami nes - 12-
WO 98/ 37073 '

such as triet h)‘ﬁ Mot Rt ?fegeccji yelpe OQF%{}’I“%%M Ess‘éﬁ'é%@'ém’}hﬂ%‘r(%gﬂ EE I9 gnogg ,18
15 pyridyl)amino)ethoxy|benzyl}-2,4-thiazolidinedione, or a tautomeric form thereof or -
a salt thereof, or a solvate thereof.
A most preferred value of formula (IIB) is
5-{4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy Jbenzylidene}-2,4-thiazolidinedione
or a tautomeric form thereof or a salt thereof, or a solvate thereof.
20 When the reaction comprises 2 compound of formula (IIB) as substrate it is
preferred if the reaction is carried out at an elevated temperature, preferably above 50°
C, for example at 65°C.
A preferred example of a compound of formula (IIIB) is 5-{4-[2-(N-methyl-N-
(2-pyridyl)amino)ethoxy]benzyl}-5-{1-[2,4-dioxothiazolidin-5-yl]-1-[4-(2-(N-methyl-
25 N-(2-pyridyl)amino)ethoxy)phenyl]methyl}-2,4-thiazolidinedione.
Suitable salts are pharmaceutically acceptable salts.
Suitable solvates are pharmaceutically acceptable solvates.
Unless mentioned to the contrary herein, the suitable, apt, favoured and
preferred pharmaceutically acceptable salts, pharmaceutically acceptable solvates and
30  tautomeric forms of each of the compounds in the above mentioned moieties of
formula (Ia), (Ib), (Ic), (Id), (1e), (If), (Ig), (th), (I1), (1), (k), (11), (Im), (In), (Io) or
(Ip) are as defined in the European or International patent applications or United
States patents mentioned above in respect of each of the said formulae.
In particular it should be mentioned that suitable pharmaceutically acceptable
35 salts include metal salts, such as for example aluminium, alkali metal salts such as
sodium or potassium, alkaline earth metal salts such as calcium or magnesium and
ammonium or substituted ammonium salts, for example those with lower alkylamines

-2, 4-thiazolidi nedi one. Suitable
alts. Suitable solvates are

-12-



'bi s~ ( 2- hydr oxyet hyl )-amine or tri-(2-hydroxyethyl)-amne, cycloal kyl ani nes
" such as-bicycl-ohexyl-am-ne,- or wi th-procai ne, dibenzyl pi pepj.di

N-benzy| WR-988HHRet hyl ani ne, dehydr oabi etyl ami ne, PERieSgnonss :
NN - hi sdehydr oabi etyl ami ne, glucam ne, N- s nethyl gl ucam ne or bases of
tEe %r_ Ldismeh bslﬁi%ﬂgklﬂrhirﬁ&yﬂﬁdﬂ}(ﬂmﬁamﬁm :s%ltfﬁ abez-hydz@g%'étbylam | eI n adgi é i gn
shou e nentjoned t e_pharmaceyti.ca ccepta alts. provided by
phar maceut [ | a : e for

h ey R e karEr e Ra e ety Drnee oy el SR &
conpounds Hitydishexylamifie, jor whithrprocaink, dibensdpipeddine/Mibengyldf- fornul a (1a)
suitable 1Q salts.ar hosa.discl i : Lncl ydi Splts
provi ded 6?“9?‘?1‘8#‘5?‘“%3%%&3@6%@%'%%? ) ‘Fgg}@?éﬁ%geg’?‘ (g)%‘hl% OIgIH%hlgl%E ? glﬁl phuric
aci ds, sandmethykghicamané oishaseafithepyndinéitype suttpasoppiriine, sollidinecorand nal ei ¢
acids, esp 'éa} loy tartaric and maleic acid. The conpounds of formula (I1)
“may be pre ared caccor di ng to known nethods, for exanple by use of the

appropri at e netluagddifionshouldbeimentioacd hese pharmasertisally acqeniablscsakis and

I nternati i hadRReutsally abepiibld did b i : tents of
t he above%ﬁ%ﬁdgﬁgg%ur opgan y Irl?te natisgggllﬁ %gﬁlﬁgzéggla?’cfogi ons .and :

d .
United St ai%gorpaeisofé?@%@gwasm denteseatse moieneekiosnule (19)suitahle | cul ar
O Sl oo e B o 0 e ey e e th
isclosed in . e, fol.l owi,ng exanpl.es .i.llustrate the
went i on Bih sabYGRRRr: Brechioric A SiRpTie AR bod POBBH GRS PO AT ©
E(SI- {A ;1- [2-( l\hngﬂahqshiﬁﬁo]@i?x raytaticlyghd mialeiwdobds) espebiatip 2artaric add4ndlbicazidl i di nedi one
via reductign of 5-{4-LF2- - - .
pyri dyl)am no) e?ﬁ%%%%%@é#%&%’%%ﬁ% ﬂag-zé)'%Pad'F%%"cﬁ%q‘}%g H mwn?gth()gi, Usi ng
| i t hi um t r for seampletbyl usb of tigyappiopeiatemethod disclosehinghe abaviementiondd- sec- but yl
bor ohyds i dg,.i e : d
susponsy onC o Bp e EBtehaiolg et g tioft GUMRESbBRAR The sinhts)
25[err] C ookthe sbovameantioned Ewrepeancamdintesnativnal patenhapplicetionscand dnited) d at
reflux tengﬁge__@g;d{eﬁ%gagé ilcFboPdted Rerbil by refiéree, @and then cooled to 5[err]C. An
n o .
I

| ut
aqueous sol uti n particular compounds of formula (IIB) may be prepared according to the

methods disclosed in EP 0306228,
20  The following examples illustrate the invention but do not limit it in any way.

-Example 1: Preparation of 5-{4-[2-(N-methy1-N-(2-pyridyl)amino)ethoxy]benzyl}-
2,4-thiazolidinedione (IA) via reduction of 5-{4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzylidene}2,4-thiazolidinedione (IIB).

25
(a) Using lithi i-sec-butyl borohydrid

A 1M solution of lithium tri-sec-buty] borohydride in tetrahydrofuran (220 ml, 0.22
moles) was added to a suspension of IIB (35.5 g, 0.1 moles) in tetrahydrofuran (310
30  ml)at 25°C over 30 minutes. The resulting mixture was heated and held at reflux
temperature for two and a half hours, and then cooled to 5°C. An aqueous solution of
sodium hydroxide (10% w/v, 100 ml, 0.25 moles) was added, followed by 27%
aqueous hydrogen peroxide solution (50 ml, 0.4 moles). The resultant solution was
stirred at 25°C for three hours, diluted with water (100 mi), and then concentrated vig
35 vacuum distillation until a residual volume of 300 ml was achieved. Hydrochloric
acid (2.5 M, approx. 200 ml) was added to the rapidly stirred mixture at 20 to 25° C
‘and the resulting precipitate was filtered, washed with water, and dried at 50 dec C in

-13-



sodi um hydroxi de (10% w v, 100 ni, 0.25 noles) was added, followed by 27%
aqueous.. hydr ogen..peroxi de-solution (50 m, 0.4 noles). Theresultant

sol uti onwoasssdmrred at 25[err] C for three hours, dil ut edP@I/EPSS08818r ( 100
m ), and then concentrated via 35 vacuumdistillation until a resi dual

\\//vglsuggdg{:l ?gcgpglé) gi@é ﬂi 35?%&5@%&9‘?& gﬁg&%&kﬂzgtgg% dgﬂ ?y/ﬁe resul t| ng

preci pi t at ml\pasgﬁfcmdc ) gheBmad 9% averalbyield: and dried at 50 dec Cin - 13
- WO 98/ 37073

PCT/ EP98/ 00818. vacuo to gl ve (IA) (34.4 g). The crude product was
recrystall (Webisingdithingnborekydride. ni per g of crude (IA giving a 79% over al |
yield. ¢b) Using | |th| um borohydr| de. 5 A solution of |ithium borohydride

67.5g, 3. 1nol 1.54L d i | t

5 5 i TS i P fooni 5 2no
pyr It di ne ( iddedlwia garturubarrm natiped suspersionefqIIB)i(500pg dAmwixin tédtrdhyldimfran The

m xture wa e (0] [

Ton o ot o Dostagl & bPdift [ L1103 Mok fhrisbbariie MAESiBRECORE T3 ed O
hydr ochl or intixture da§ B&ed o refiak, stitred for . hoys axtd dbpbdrt])@mmmp]:rﬂﬂrdwo'ﬂres usi ng
t et r ahydr of | h t
ves. ot B o GBS rabaO Inbxthfl WA eflied 85 mURAIRL ST 3nl W T X o€
0. 75 hour s (43hpa wex@&ﬂéxomslsmgltemdmﬁ:mdaﬁpmbﬁo waalvomwéualfu | tered

t hr ough Ce'n‘xe&%éalt e ﬁaacﬂqﬂlx%éwaykﬁﬁéa MS%Y&B@Q%MS féﬁ%%ﬂaﬁsa;ﬂlaﬁ e

(500m ). The q% ous washj ngs, were ad tot zVgte an
room terrper’-‘@ﬁfﬁﬁl boriof> hourpo L heshotmixtuse was pHowedte stang (f%@l quisoliitered ed by

filtration theadgh caias, Ltﬁe rd%mukeﬁstpeuett wnﬁyﬁass uﬁ@aeshednwlm %@ﬁeﬁ(SO@&lﬁ The and
puIIeddry The da O|IdV£ %ﬁg\/y trlal rX ie 2p|r|t(2
X S0 )5 aReRS B bings Nets e Be Fieate o sreflatrodip tmpeRinat £o5 1

hours. The precipitated product was collected by ﬁltratlon under vacuo, pulled to

dryness, washed with water (2.8 L) and pulled dry. The damp solid was washed with

-industrial methylated spirit (2 x 500ml), and dried at 45°C for 72 hours to give (IA)

(386.5g, 77%).

20

A solution of sodium borohydride (0.24g, 6.34mmole) in pyridine (Sml) was stirred at
25  25°C under nitrogen for 0.25 hours then heated to 65°C under reflux. A solution of
lithium chloride (0.40g, 9.44mmole) in pyridine (Sml) was added dropwise via
cannular to the stirred mixture at 65°C which was then held at this temperature for 2
hours, diluted with tetrahydrofuran (20ml) and heated at reflux for a further 0.5 hours.
The mixture was cooled to 30°C, (IIB) (1.0g, 2.82mmole) was added in portions and
30 the reaction mixture was heated to reflux for 4 hours. A solution of hydrochloric acid
(1ml) and water (10ml) was added dropwise to the reaction mixture at 5°C . The
mixture was concentrated in vacuo, pyridine (4ml) and water (6ml) were added and
the mixture was stirred at 5°C with the pH being adjusted to 6 using hydrochloric
acid. Water (10ml) was added and the mixture was stirred for 15 hours. The
35  suspension was filtered, the residue was washed with water (10ml), pulled dry and
_dried at 50°C for 24h to give (1A), (0 38g, 88%).
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'(386 59, J7% . 20 c) Usi ng sodi um bor ohydri de and |ithium chloride.
(in-situ prepar ation-of }ithium berohydride) A-soluti-on of sodium

bor ohydr wdeeg(x0B4g, 6.34mmole) in pyridine (5m) was stir PEA/EXOS8/00518
25[err] C under nitrogen for 0.25 hours then heated to 650C under reflux. A

cr opwi so v ExAabln2Y BSR40 PR i mg&%“&clerr R
helddhag;t tegﬁ,é-ﬂuamledmedxom (Io’r)uaraductsqn ofi 3-{(4-€2t (NiméthyleNr(@hy dr of u(r)glneEiZ?[)ﬂ )
gg[ err]C, Fﬁﬁlﬁ%ﬂ@e%%yggé%?%}ﬁs&é%gﬁ edeHE SHB jéwﬁl lgﬁgs’c

reaction - rif¢ated to reflux-for 4 hours A sol ution of
hydrochgorlc aC|d (ImM) and water (1 On) was added dropwi se to the reaction

m xture at_5[err] C.. Th xture was cong ted in vacyo, pyridine (4n)
and wat er emsysm@nﬁgé@ﬁu@ﬁém 1Y f'eélm&&slt‘fﬂﬂeé’ﬂ“&ial@?)épr] Cwth the
pH bei ng aginaby@efiiren @zowsnl)@t maims:budbal(maqmwg, mwec(ummzﬂt) mq;%rtmiﬁed and

t he mxture stirre r 15 hour s. ens tered. the
resi due wa8V HBH‘“\‘)ﬁSt FRPCTRNER YV9S k%ﬁ?@&’%l?g‘f FP@ err]C for

24h to gi Veniktuf® wag Sirflicat 086%1' 301ﬁmutes,m%ﬁ3t7m until the reactxon was
PCT/ EP9 /008

5-{4- [2 ?@Fﬂﬁ( ﬁ‘ ?@Plﬁvrqyﬁf?gﬁ Z§P8Fﬁ%x§?%%%9’§?f}ﬂ°'£ %W ‘gﬁso?g%ﬂi nedi one |
(IA) via reduction of 5-{4-[2-(Nnethyl-N(2-
dyl it hi
&l APl BB bR IR KPS O BN 17"
1 nole equu{&dﬁérdxqu'thxazohdm- -ylJ-1-[4-2-(N-methyl-N-(2-
pyridyl)amino)ethoxy)phenyl]methyl}-2,4-thiazolidinedione (IIIA) from 5- {4-[2-(N—
15 methyl-N—(Z-pyndyl)aJmno)ethoxy]benzyhdene}2,4-tluazohdmedmne (IIB).

To a solution of compound (IIB) (3.56 g) in tetrahydrofuran (THF, 120 ml) at-5 to
0°C was added a 1M solution of lithium tri-sec-butylborohydride (L-selectride) in
THF (22 ml). The resulting mixture was stirred for 40 minutes, and then cooled to -
20 10°C to stop the reaction. Sodium hydroxide solution (10% w/w, 40 ml) was

carefully added, followed by aqueous hydrogen peroxide (27% w/w, 10 ml) to ensure
destruction of the borohydride reagent. THF was removed in vacuo, and the aqueous
mixture was neutralised to pH 7 using 2M hydrechloric acid. The resulting solid was
filtered and discarded, and the filtrate was cooled to 4°C. After standing overnight a

- 25 second crop of solid was obtained and this was purified twice by flash column
chromatography using dichloromethane/methanol as eluent. Compound (HIIC)was
isolated as white crystals (109 mg, 3% isolated yield).

Example 4. Preparation of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl}-2,4-thiazolidine-2,4-
30 dione (ID)via reduction of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzilidene}-2,4-
thiazolidine-2,4-dione (IID). '

A 2.0 M solution of lithium borohydride in tetrahydrofuran (31 ml, 62.0 mmol) was added
- dropwise to a stirred suspension of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzilidene}-2,4-

35  thiazolidine-2,4-dione (10.0 g, 28.22 mmol) in tetrahydrofuran (19 ml) and pyridine (23 ml)
at 30°C under nitrogen. The resulting mixture was heated under reflux for 4 h (reaction
monitored by HPLC) and then cooled to ambient temperature and added dropwise to an
efficiently stirred solution of conc. hydrochloric acid (13.5 ml) in water (88.7 ml) between
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‘tetrahydrofuran (200 ml) at O[err]C was added (11B) (10 g, 1 nole

.. equi-valent) in portions over 15 mnutes. The tenperature was kept bel ow
5[err] C wor9siage78he addition. The mixture was stirred at RGHERWOPHS 30

m nutes, and then at 10[err]C until the reaction was 10 judged to be

conpl-et e bypadPidd 20bC7 THe@esuiting o hlﬁ%e%ﬁépéhk@ﬂ wis Beste@to fefifix téiﬁﬁer&aﬂémﬂm

?1 [P;epaf A 30 v b h,%g%g,qff? h%éam@(tmgg@mg %wéﬁ iSs DO aST AN émed
Ey E I4 dx[/lz) ?nfdiGDQﬁxhﬁteyhﬁ@ﬂi&)ﬂrc}dmt Wy $olRered biyifieatioroandesished withivaigr (R0 aihx
‘et hyl - N- (2 pi‘w &5 BRAGHES Wesfisater S refhin anticpoid CRimb and gharens! 3ms addedp) |

To a so$ ut (lohgpfo the rgsolting s()lluti&), WlﬁclSﬁragbhe'n diluted rveithyethariol (S0hm{)] fillfered 20 )

at -5to 0 t
tri-sec- bu#ﬁé‘%‘ d?ﬁ%gﬁgf ct l e uﬁﬂﬁg"}) I{Hﬁgmﬁl?l (59 D)., The filea F]ecand
m xture wayastnngsf\é@refcgmbmd mlﬁil IH@EE tarmot Wei‘i‘Ccrgs;ﬂmg mrystalbsatm[qurqr}cm 0

stop the rgafdtw ehw%g%&m&wﬁeeatxeﬁté e, ﬁgg@p%mg%ﬁim&oﬁ&e ully

added, fol ﬁg aqueous r oxl ensur
dest ruct i off materi wwhsﬁyéﬁb:dﬁarﬂ ﬁ%ntraqrmro ethendiavor (0.§h&5H1%3nd t he

agueougg m xture was neutralised to pH7 using 2M hydrochloric acid. The
resulting solid was filtered and discarded, and the filtrate was cooled to
4[err] C. After standing overnight a 25 second crop of solid was obtained
and this was purified twice by flash col um chromat ography using

di chl or onet hane/ net hanol as el uent. Conpound (Il1Cwas isolated as white
crystals (109 ng, 3% isolated yield). Exanple 4. Preparation of
5-{4-[2-(5-ethyl-2-pyridyl)ethoxy] benzyl }-2, 4-thiazolidine-2,4- 30 dione
(ID) via reduction of 5-{4-{2-(5-ethyl-2-pyridyl)ethoxy]benzilidene}-2,4-
thiazolidine-2,4-dione (I11D). A 2.0 Msolution of |ithium borohydride in
tetrahydrofuran (31 m, 62.0 mmol) was added dropwise to a stirred
suspensi on of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzilidene}-2,4- 35

t hi azol i di ne-2,4-dione (10.0 g, 28.22 mmol) in tetrahydrofuran (19 n) and
pyridine (23 ml) at 30[err]C under nitrogen. The resulting m xture was
heat ed under reflux for 4 h (reaction nonitored by HPLC) and then cooled to
anbi ent tenperature and added dropwi se to an efficiently stirred solution
of conc. hydrochloric acid (13.5 m) in water (88.7 m) between
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+15°.- WD 98/ 37073

PCT/ EP98/ 00818 10[err]C and 20[err]C. The resulting-orange. sUsSQensi.on was
heated tWOP8RT} tenperature . 'I hll .v Bm nut es .andgf%@ﬁﬁiﬁg"gﬁ d to

anbi ent tenperature. The resu F-.- fi'was stirred for 30 minutes

~and the prCidimess was collected by filtration and washed with water (20 m x
3). The crude product was heated to reflux in acetic acid (50 mM) and
charcoal was added 5 (1.5 g) to the resulting solution, which was then
diluted wilth etAprsesy®oprepiring & Fompextndiofformradldi ite, and the celite bed

washed through with hot ethanol (50 m). The filtrate and washings were
conbi ned and allowed to cool to 5[err]C resultigg in crystdllisation of a

white solid which was isol ated .P_y fi,é%r.ati n tg give conpound (ID) (5.29 g,
53% . A second crop of material Was— EFM partial concentration of

t he nother |iquor (0.81 g, 8.1%. 10 -16- 4% 98/ 37073 _
PCT/ EP98/ 00818 1. A process for preparling aNMbmpound of formula (I):
[err] or a tautoneric formthereof or a ph ceutically acceptable salt

t hereof or a pharnaceutically acceptable sollvate thereof, wherein: 10 J
represents O or S; T represents a substituted or unsubstituted aryl group
and T[err] is 0 or S; which process conprises, reduecing(@® conpound of
formula (11): [err] _

or a tautomeric form thereof or a 15hannaceutically acceptable salt thereof or a

pharmaceutically acceptable solvate thereof, wherein:

10  Jrepresents O or S;
T represents a substituted or unsubstituted aryl group and T1 is O or S;
which process comprises, reducing a compound of formula (II):

. ' o)
T .—-.—-.CH =
4
TYNH

15 | ¢

or a tautomeric form thereof or a salt thereof or a solvate thereof, wherein T and Tl
are as defined in relation to formula (I), with a complex hydride reducing agent or a
source of a compléx hydride reducing agent; and thereafter, as required, preparing a

20  pharmaceutically acceptable salt or a pharmaceutically acceptable solvate of the
compound of formula (I) or a tautomeric form thereof,

2. A process according to claim 1, wherein the complex hydride reducing agent

. is a borohydride reducing agents or an aluminium hydride reducing agent.

25 |
3. A process according to claim 2, wherein the borohydride reducing agent is
diborane or a metal borohydride. - | :

4, A process according to claim 3, wherein the metal borohydride is an alkali
30 metal borohydride.
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-or "a tautoneric formthereW or a solvate thereof, )
~Wherein T and T[err] are a efined i ontoforrrula(l) wth a
conpl ex“ny ,%;,glg reduci ng age mm“mg& a4 conpl ex REUEPSRAOBEIUCI Ng
agent; and thereafter, as rexm Ing a 20 pharmaceutically
acceptable salt or a phar maceut i ¢al I y accept abl e.sol vate of the conpound of

forrmla(l) or a tautoneric formthereof. 2. A process according to
claim1, whereifpideesscoogriiing thy.lilmée)rrclmnm mherede the metabbdroliyalnide s de

r educi ng nts _of. an_al e reduci ng agent. 25 3. A process
Ry i br o Breb g -

accordlng rohydri de reducing agent is diborane or
a netal borohydrlde . A process accordlng to claim3, wherein the )

met al Qor ghydri WO 98/ 37073
PCT/ EP98/ 8%818 ‘ggrdcgssad&c@]glggjs}s accoé% %%r{arque or (]:rﬁatlalm 4, wherein the

o claim
met al  bor dieyehyidzide issan mxsnbamte @mmbygmxas@whﬂls&mwa substituted 6. A

process a Rothted sABMitRdMes lectdddih afkyl SndPphetipRr €i N the net al
bor ohydri gvgﬁligﬁan unsubstituted or a bggcghydﬁdeggl n which the boron is

substituted with up to three substituents selected from al kyl and phenyl .
7. A prpcessA%?d‘déﬁﬂoB&'di@t@@ﬁy@ﬁeoﬁélalﬁis@1656 IHeteift thenheabi n the netal 10

bor onyi i derotykide 5 seivered £ edist R SREREHehiv: gt BBy
bor ohydr i dgatassivbi-bacrbuityli bohshyyititie sodindr tridsec-Buky borshytiride tpodsiiomohydr i de,

T b Bt e e BBl B g oot B 8o 1 €1 19

borohydride.

15 8. A process according to claim 2, wherein the complex hydride reducing agent
is an unsubstituted borohydride and the reaction is carried out in the presence of a
base.

9. A process according to claim 8, wherein the base is pyridine, a substituted
20 pyridine, quinoline, a substituted quinoline, a secondary or tertiary amine or a
phosphine.

10. A process according to claim 8 or claim 9, wherein the base isused as a
solvent or co-solvent for the reaction.
25

11. A process according to any on e of claims 8 to 11, wherein the base is
pyridine. '

12. A process according to claim 2, wherein the aluminium hydride reducing agent
- 30 is lithium aluminium hydride. '

13. A process according to any one of claims 1 to 12, wherein T represents a
moiety selected from the list consisting of (a), (b), (¢), (d), (e), (£, (g), (h) (i) and (j):

Qﬁi‘.(cm-o@_ oy Jo 4
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. is an unsubstituted bor ohydri is carried out in the

presence wo a3bese. 9. A pro cIa|n18 wherei n the base..”m
is pyridine, a substituted 20 iﬁ%ﬂﬁmn ne, a subsPFTEE&0 :
qgui nol.ine, a secondary or rei I'sa osphlne. 10. A process

according to claim8 or claih9, wherein the base IS ed as a sol vent or
co-solvent for the reaction. 25 11. A process accordrng to any on e of
claims 8 to 11, v@ﬁ%ei n the base is pyri g: Ee. 12. A process according to
claim 2, whé-; alumnlumhydrlder ing agent 30 is lithium

al um ni um hy y one of 5
wherein T repr i | ed from Qe | st ‘consi st

(b), (c), géﬂs (M L) and (j)° ' ‘

PCT/ EP98/ 00 i), and [err] 14. A pr oceX@ accor d| ng to any
one of clains | 313 wherein T[err] represents S and J represents O 10
-19- _ : :
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14. A process according to any one of claims 1 to 13, wherein T1 represénts S and
J represents O;
10 '
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WD 98/ 37073 P98/ 00818 15. A process
accor di ng to claim1, for prepariu“m“ﬂ“)m&m formula (1A: [err] -
[err] orn ﬁmarl c formt here ceut i.cal | Y POIVEHYB/AEBIS sal t

t her eof or a pharnaceutically acceptable solvate thereof, wherein:
,represents a substltut ed uns bst.i ut ed aromatic h cycC roup,
RLorT] I epkiosorf BroreRARFHaE BEATR Lo PTrRSATIOg ASSHPOL SR HGlaT S

aral kyl group, 10 wherein th_e aryl noiety nmay 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 frof'2 to 6; which process conﬁrlses treating a
compound of formula (11B): [lerr] o

NH 15 (I1B) or a tautorqulc forr&thereo o] alt thepeofPor a solvate '

t hereof, wherein Alerr]’ W arCany 4 griis ed inrelation to
formula (1A with a corrpl ex- hydrlde reduci ng—elgent orga s ce of a conpl ex
hydri de reduci ng agent ; and thereafter, as required, preparing a
pharmaceutically acceptable salt, or a phar maceuti cal | y jaccept abl e sol vate
of the conpound of formula (1A or a tautonmeric formth&eof. 16. A
proces 3accordl ng to claim15, wherein (I1A) is 5- {4—[2 met hyl - N-(2-

pyri dyl’) am no) et hoxy] benzyl }-2,4-t hiazol idjnedi one autoneric form
t her eof  or orstantomesia|forn figreodor aﬁharaxaswwahéaeqmabkfsaamrfq i@zis

5-{4-[2- (E?ﬁ’@ﬁ\gyéunéhl(}?acceptable solvate thereof wherein: _
pyridyl)a o) et hoxy] t i azol Jdi nedione or a tautoneric

formther e6 TeRresenSA ?“%P‘Ffﬁ 3lgdene stitu Eeél Fomatic tfegquclyfgroup; N
R1 represents a hydrogen atom, an alkyl group, an acylgroup, an aralkyl group,
10  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 compri_s;f, treating a compound of formula (IIB):

0
Al— N—— (CH,)— O —f A2 CH =g 7

u S
T

15 O

NH

(11B)
or a tautomeric form thereof or a salt thereof, or a solvate thereof, wherein Al, A2 Rl
and n are as defined in relation to formula (I1A) with a complex hyd:idé reducing agent
or a source of a complex hydride reducing agent ; and thereafter, as required,
20  preparing a pharmaceutically acceptable salt, or a pharmaceutically acceptable solvate
of the compound of formula (IA) or a tautomeric form thereof.

16.  -A process according to claim 15, wherein (A) is 5-{4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl}-2,4-thiazolidinedione, or a tautomeric form thereof or

25  asalt thereof, or a solvate thereof and (IIB) 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.
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- 20; WO 98/ 37073 :
PCT/ EP98/ 00818 17. A conmpound of fornmula (Ill1): HO N [err (III) S’
or. a tawowes1oe3formthereof, or salt thereof, or a sol viaRG/ERRSI8YS
wherein J and T are as defined in relation to formula (1) in claim 1. 18.
A cotpoundy72cc o iy oﬁﬁ&if@ﬁﬂ&[&fm)bel ng 5-{4-[2-(N-nmethyl - N-(2-

pyridyl ) am no) et hoxg] benzyl}-5-{ | -[2, 4-di oxothiazolidin-5-yl]-]
-[4-(2-(N-methyl -N-~ 10

(2- pyridyl)amni no) et hoxy) phenyl ] met hyl - 2, Ag,ﬁt:(: azol i di mmmu miulluum
conpound according to claim17 or 18, e as an i A
process for preparing a conpound of fornul '5

whi ch process conprises: (a) redugfn

defined in claim?2, with a netal h

co®rpound of fornula (11), as
' deC| ng agent at | ow tenperature,
optionally isolating the conpo of formula (111); and/or (b) heating a
conmpound of formula (H') to” provi deN conpound of formula (1); and 20
thereafter as required preparing aHhar@uaceutically acceptable salt or a
phar maceutlcally accept abl e sol vate of the conpound of Eﬁ)f)rrul a (1).

5 or atautomeric form thereof or salt thereof, or a solvate thereof, wherein J and T are

as defined in relation to formula (I) in claim 1.

18. A compound according to claim 17, being 5-{4-[2-(N-methyl-N-(2-
pyridylamino)ethoxylbenzyl}-5-{1-[2,4-dioxothiazolidin-5-yl]-1-[4-(2-(N-methyl-N-
10 (2-pyridyl)amino)ethoxy)phenyljmethyl}-2,4-thiazolidinedione. '

19. A compound according to claim 17 or 18, for use as an intermediate.

20. A process for preparing a compound of formula (I) according to claim (I)
15 ~ -which process comprises: _
(2) reducing a compound of formula (II), as defined in claim 2, with a metal hydride
reducing agent at low temperature, optionally isolating the compound of formula (IIT);
and/or
(b) heating a compound of formula (III) to provide the compound of formula (I) ; and
20 thereafter as required preparing a pharmaceutically acceptable salt or a
pharmaceutically acceptable solvate of the compound of formula (I).

-21-

accor di'ng ‘to" clfaih () 15



