WO 01/ 12628 PCT/ EP00/ 07926 -1- - PHARMACEUTI CAL COVPOSI TI ONS CONTAI NI NG
THI AzOLI DI NEDI ONE DERI VATI VES AND PROCESS FOR THElI R PREPARATI ON Thi s
i nventi Qi bi ggses to a novel pharmaceutical conpositiorpcagbobarErtain 5
novel conpounds, to a process for pre?arlng such conposition and conpounds
and to the use of such a conposition®and conpounds in nedicine. European
Pat ent Application, Publication Nunmber 0306228 descri bes certain
t hi azol PHRARMEIFUTITAL WPWFFWSCQWA¥’BF‘M‘I&A{°A}DINRBF°RB DERZVATIVESRANP A- N- (CH2),.
O ', A (IROCESS- FO® UHEIR| PRERARMBON A) or a tautomeric formthereof and/or a
phar maceut I cal accept abl.e salt thereof nd{ o har maceutjcal ly
accept abl e sol b‘ﬁtsemm PBB?‘ate‘Wﬂ@r@v% d,&g‘% Slp?ogépé)ﬁlt" ngngﬁloseﬁ%t ed or
unsubsfi t mbeel campoendsctolagiresestipr preparinguph cqrapesiiipnané aempenrdy dndipen at om
an albkyl gﬁétl._&s{aofe.éuﬁ&admlﬂgfaaﬂan@fb oﬁhkﬁ%rﬂiﬂiﬁiﬁb wherein the ar%/!trrgl gty
may be substi ed or ut e unsupstitute
aryl group; _Rbli:‘.!l‘FR:P"%P %tgl‘?:th'iﬁpi‘ﬁ?tﬁ)é‘e ‘E‘bhﬁ tb?’blg g%rog%ﬁgr?gscﬁ@efﬁ Ther
repr esent thiahdidﬂ;edicﬁiedmawmd’é'em@aéﬁbenzene ring having in total up to
five substituents; and n' represents an integer in the range of from2 to
6. One particular thi-azolidi nedione disclosed,in EP 0306228 is 5-[4-[2-(N
met hyl - N- (2- pyri dyl ) am no) t hoxy] benzyl h| a oI | Bl nex2, 4-di one (hereinafter
" Conpound (1)). W94/0 659 di scl oses_¢ert i& Corrpound ()
including the 25 nal e8fe ar{Ch. eno%@;huj— 6,1627-636, 1996 and J.
din. Pharmacol. 48(3), 424-432, 1999di’scl OSE%{I\“&I n netabolites of

of

Compound (I) . It is nowindicated that these conpounds show good
bl oodn]g) ucose lowering activity and are therefor potential use in the
treatment of Type 2 diabetes or 30 conditions associ ated vm(ég Type 2

I

di abetes. Accordingly, the invention provides a pharmaceuti conposition
whi ch

or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof, and/or
a pharmaceutically acceptable solvate thereof, wherein:

15 A2 represents a substituted or unsubstituted aromatic heterocyclyl group;
R2 represents 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; '
'RP and R€ each represent hydrogen or RD and R€ together represent a bond;

20 AP represents a benzene ring having in total up to five substituents; and
n’ represents an integer in the range of from 2 to 6.

One particular thiazolidinedione disclosed in EP 0306228 is 5-[4-[2-(N-
rnethyl-N-(2-pyridyljamino)ethoxy]benzyl]thiazolidine-z,4-dione (hereinafter
‘Compound (I)). W094/05659 discloses certain salts of Compound (I) including the

25  maleate salt.

Xenobiotica; 26, 6, 627-636, 1996 and J. Clin. Pharmacol, 48(3), 424-432,
1999 discloses certain metabohtes of Compound O. .

It is now indicated that these compounds show good blood-glucose lowering
. activity and are therefore of potential use in the treatment of Type 2 diabetes or
30 conditions associated with Type 2 diabetes.

Accordingly, the invention provides a pharmaceutical composition which

composition comprises an effective non-toxic amount of a compound of formula (I):



conposition conprises an effective non-toxic anmount of a conpound of
formula (1): WO 01/12628 PCT/EP00/09926 -2 A RR21 O NI R3 b"" SUNH
1O or a GKwwiAasesi ¢ formthereof and/or a pharmaceuti cal poyr/pesephébl e salt
thereof, and/or a pharnaceutically acgeptabl e solvate thereof, wherein: A
represents OH or -0OSQZ0H, 5 R represénts a hydrogen atom or a Cl.6 al kyl
group; and R2 and R3 & r8present hydrogen_or ankaR3 t oget her

represent a bond; and h%rQ_ ticall ot ahl.e clarrj®r therefor. In
one aspect, A 1l repre Pn na%%f eg):bly, ep Hsents - osSeOH. 10

Preferably, Rl represenfs a Cl-6al kyl group—éspeci al$ hiret hyl gr oup.
Preferably, R2 and R3 each represent hydrogen. Preferablly, the noiety .
Al - (C5H3N) - NR1- represents a group of fornula (a): A R NN (a) wherein

Al and R a N j | afi f or. I 1 he I.nveption al so
provi des a é%n%%ﬁglg&%fb?&od#%ﬁ#gm?}lof,gg%ﬁgc‘g‘gg%ib%géﬂab*eosg%ﬁ’eﬁ?&aé‘ Fand/ or a
phar maceut | @ Bpdrpaceutieally spceptable solvatedheresf, whereisr a phar maceutical |y

accept abl e adlapaésents IOH 60f0S@OE0l i d form The invention al so provides a

conpounds of of | or t aut G form thereof and/or a

phar rraccej%t [ ic{ ?‘fp%exgtéé%&(gﬁgeé' a?%fppf%ﬁ%%&ﬁ L1z 8‘?& a pharmaceutically 20
accept abl e Eglao% eaghgepresent hydrogen jof d Br tegetherrepresenta bord; ande provi des a
conmpound of phapnatenticdlly)acceptabR daitiek GERAEHIC form thereof and/or a

pharmaceutical ly t g salt t eof and/or a pharmaceutically
accept abl e sol va%ngo%fgﬁge)preg[bf\, r?pr{es(??g?s lline form The invention also

provi des a corrpoﬁlﬁfﬂ%ﬂ}’,f“grmﬂ(sl-ﬁs%ﬂfh tautoneric form
10 - Preferably, R1 represents a Ci.alkyl group, especially a methyl group.
Preferably, R2 and R3 each represent hydrogen.
Preferably, the moiety A1-(C5H3N)-NR I- represents a group of formula (a):

A‘I
D
- 1
N N—

wherein Al and R! are as defined in relation to formula @.

15 ' The invention also provides a compound of formula (I), or a tautomeric form
thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically
acceptable solvate thereof, in solid form.

(@

The invention also provides a compound of formula (I), or a tautomeric form

thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically
20  acceptable solvate thereof, in purified form.

The invention also provides a compound of formula (I), or a tautomeric form
thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically
acceptable solvate thereof, in crystalline form.

The invention also provides a compound of formula (I), or a tautomeric form

25  thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically
acceptable solvate thereof, in pharmaceutically acceptable form.

In addition, certain of the compounds of formula (I) are novel and hence the
invention also provides a compound of formula (1), or a tautomeric form thereof
and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable

30  solvate thereof; providing that formula (D-boes not encompass 5-(4-{2-[(5-hydroxy-
pyridin-2-yl)-methyl-amino}-ethoxy }-benzyl)-thiazolidine-2,4-dione and/or providing



25 thereof and/or a pharmaceutically acceptable salt thereof and/or a
pharmaceutically acceptable solvate thereof, in pharmaceutically

accept abl e‘{,(gé@z#nn addition, certain of the conpounds 0f¥¢’?§%‘f’§él) are

novel and hen invention al so prOV|des a conpound o

a tautomeric for ereof and/or ceu aIt

t her eof and/ frmyla ﬁh P?fdl?éﬁ?‘i%?ﬂa‘fsfu WPQ&%&?JF\% edc?’%‘lﬁ ’brow di ng
that fornul aSﬂlryethbdbslenoxy]mbhméwl-MQ) peidin-8ytiesteroxy- pyri d| n-2

yl) - et hyl - am no) - et hoxy) - benzyl ) - t hi azol i di ne- 2, 4-di one and/ or providing

WO 01/ 12628 PCT/ 07926 3 formula (.l oes, not s sulfuric acid

mono- [ 6- ({ 2- [ 4- ( ?‘%ﬁ*@gﬁﬂaﬁ?‘ﬁ%‘ﬁﬂﬁcwé@ HG'F alg‘rf%%r%s- Bt hyl

} - met hyl -@mi plermpsenticilly aGeeptablesicigls or Bses abl e phar maceutical Iy acceptabl e

Eglste 2 I gﬁ! ;Jgg?mlet a%&%l |5<|sz taﬁemameﬁcﬁ%dﬁa&%maﬁﬁ@ﬁk?b&& gcn ds or
ca eriv rom bases

i ncl ude met af’“"gég? “Hgmf%‘rglgéh%ﬁﬁ?’ﬁ a&f fﬂﬁh’ﬁfﬁﬂ? U R Pret al salts

such as lit hpmmsnmdlkahmmanhpnﬁtdssltmh & daleiiom or magresiumand kmywhium euch as

cal ci um or eﬁmllﬁlMQ' féfrhﬂﬁnpléﬁl&%tvh%%rﬂ ine§uRBhd s, for
exanpl e | am nes éls i a@loe?t’ e hyI am ne, hydroxy

ose
al kyl ani i& Eaggnez H%F%%@Pmeéﬁq Bxyet hyl ) - ani ne or
tri-(2-hydr ohysdﬂ-lhydir))xm;nh)eannncynlre@mwrcumtmd)}ammmyabalkmamb skebey | ani ne,
Genycr oabi o (| AoV AR bELRE OGRS aiochlshipeiind S PEne, Ty am ne

am

N- et hyl gl ucﬁﬁ%@ﬁﬁ}ﬂgﬁ?gg’?ﬂﬂm? %éhmg f:%mf‘ d\gﬁ' B‘é‘%hﬁ‘g’ @%&?‘H‘é 15
col I'i di ne, qglwamiae,ON-mpthylgii¢amine @biases lof the pMnmestdl@apmdlmcept abl e
aci ds deq5vegoﬁlaﬂgn @esorldaﬁjom@ acid addition salts. Suitable acid

addition salts in harnac |caII acc such as
t he sul phat e, S? %’E a%fﬁt %“’%&%{%“Efr ag?é‘}%ﬁ‘dﬁg%}r obrom de
and 20 phar mgm%&al ly accept abl e organi c acid- addltlon salts such as

acetate, tartrat eSulmle%lcﬁaddﬁiohrsal'tsﬁnclﬁd&phaﬁﬂdceuncbﬂﬁZ&é{itﬁble RBEAK0 IS,

phar macet i CARTy e Al i ;?@"’rﬁ%"?ﬂ&@%‘?ﬁm b bove a

conpound 28f wbarmm{meﬂby agesptablg arganigacidhaddigionsal l‘ apagetae, @EFS i ¢ f or s,

al | of whi ch nail€ate; Bitr@EPAREiAste BEntdace, picordets] memmlmnaté fo-keitd glumatato be
appreci at ed thé‘&gtlyc%m(ﬁﬁ%ﬂé{”ds of - forrrul a (1) can have at |east one chiral

car bon
Suitable pharmaceuncally acceptable solvates mclude hydrates.

As indicated above a compound of formula (I) may exist in one of several

25  tautomeric forms, all of which are encompassed by the present invention. It will also

be appreciated that the compounds of formula (I) can ha{rc at least one chiral carbon
~ atom and hence can fprm two or more stereoisomers. The present invention

encompasses all isomeric forms of the compounds of formula (), including any
stereoisomeric forms thereof, whether as individual isomers or as mixtures of isomers.

30 When used herein unless otherwise stipulated, "alkyl" whether present alone or
as part of other groups such as alkoxy or aralkyl groups, are alkyl groups having .
straight or branched carbon chains, containing up to 12 carbon atoms. Suitable alkyl
groups are Cy_g alkyl groups e.g. methyl, ethyl, n-propyl, iso-propyl, r-butyl, iso-
butyl or tert-butyl groups.

35 . When used herein the term ‘conditions assocxated with dlabetes mcludes those
conditions associated with the pre-diabetic state, conditions associated with diabetes
mellitus itself and complications associated with diabetes mellitus.

(r), or .

nam:



atom and hence can formtwo. or nore stereoi soners. The present invention
enconpasses all isomeric forms of the conpounds of formula (1),

i ncl udi ng yapyn2edser eoi soneric forns thereof, whether as ppgpsoiies | SONErs
-or as mxtures of isonmers. 30 When used herel n unl ess otherw se stipul at ed,
"al kyl " whet her present al ane or t of other groups such as al koxy or
aral kyl groups, JdYienasedhergiiithedermy &W@nsﬁqoaiagﬁﬁﬂiﬁrthtt)memmdc statebon

.chai ns, contindludes gonditidn® sdch 48 afidaNN redisQiiBe, i ﬁp&iﬁbﬁsﬁn@?iﬁ&e fMpates are Cl-6

al kyl gr OUp%llﬁogetoﬁﬁgggnc\Aﬁ@%nsm r%pyl | SO- propy n- butyl i so- butyl

or tert-but gr oups USEed Herei n the term ' conditions associ at ed
with di abet es' i rfeqngifioss esseciated E’@hdlalbptsﬁmeﬁéﬁc;@ﬁlﬁ'tlmldmhyhel‘glyeaqme,- di abetic

st at Ie_, CtﬁndlxﬁSuﬁﬂ Sesmeiuﬂdb@sx tﬂ%rtﬂ%x&i@ﬁ&i@i?xfs gif@dclldtéda'ﬁltﬁ igkdids rﬁélll 8 628
conplicatio i abetes . .nellitus

Ty Epoo) o7 d3e B R llon il GRES ARl skt Seperialy shierostlerseisanda wi ¢ n
the pre-di alsonditions assqsiated; witl insdin resistaicei Gonditioesassesiatadowitt msulisi st ance,

i mpai red f agtdisighcd inthite olybi&lé—b{rﬁﬂm s$hdt6e nd Q&r@fdﬁﬁ&ﬁe@ﬂﬂubn resistance
hyperi nsul i nag s?ahongod:a ions associ at ed with diabetes nellitus 1tself

I ncl ude hyperg ycaem a “insulin resistance and obesi ty. Further
condi ti dfs assocf@ﬂmloamm agiogiated avithndiabietes meellitis’ sneluides rendldikeasey per t ensi on

d di §a8lF réti
e e R e s s
34 Pt Es A d Brtgs BRGde

1S€aSes assOcCl t
resi stance incl udé po f35ee BPd " nduced i nsul i n
resi st ance %waerg@ﬂﬂﬂ%mmmlab@dmsxs nephr@imsyndromei hypertensiveci at ed with

di abet es neldepmusclerbﬂghna&asfaga&lnaxcaxme espeCIally renal di sease

o e S A A e
gl oner ul onepﬂ‘?ﬂPP?@On igpts for beth byingn ancbmmymssjmhmle thyfeemt ensi ve
nephr oscl erdﬂimmdn@mglaeae Ble&ﬂﬂ%inbﬁﬂc&ﬁ@ﬁe@ennlﬁl %acép&%ﬁ dgrein the term

" pharmaceuti cal | races co sitions an
|P\gr edi ents for yrh[%ﬁ%ﬁgr'r%n 3 d'g‘\’r}g?s arl?rﬂ‘é‘ﬁ/%gg?? pr?"&fat’«g&g F gompeunds p
phar maceut i foamylg ( d\ela‘f:lmmeés eompriseseagting asompowndeaf formuld @:=accept abl e sal t.

-The invé@tion al so provides a process for the preparation of the conpounds
of formula (1), which process conprises reggti ng, @ conpound of formula

I1): 20 .
- -~
S NH

Y
© m

wherein RZ and R3 are as defined in relation to the compounds of formula (I) and 1.1

represents a leaving group, especially a halogen atom such as a fluorine atom, with a
compound of formula (III):

26
A R?
Xy |
o
N | (m
wherein R is as defined in relation to formula (I) and Al’represents Al as defined in
relation to formula (I) or a protected form thereof; and thereafter, if required, carrying

30  out one or more of the following optional steps:

@) converting a compound of formula (I) into a further compound of formula (I);
(i)  removing any necessary protecting group;



RRR3O L2CH-'-f S _NHO (Il) wherein R2 and R3 are as defined in
relation to the conpounds of formula (1) and L 1 represents a | eaving

group, espegj hal ogen atom such as a fluorine atom p& onpound
of fornul ae‘?bﬂ[{ZkQS A~ RL N-(CH2)2 - OH N (f) wherein %Q_hlhgoog;”gefi ned

inrelation to fornula (1) and A 1 'repr@sents A 1 as defined in relation

to formula (IGidor peeppring ephasmadentieallyaeqepiable salhof the eorapcund of farmuledBui r ed,
carrying 30 mdfor 8 PRarflaceiBitRlyQecdpbible salva@hdigofopt i onal steps: (i)

conyert! ng a conpaund of, ;f.orgul a (1) bt ftéH.ftoHﬁEh of formul a
(1): (ii) removi myualy A SELgr preferaliiys aprotectss ford 828

PCT/ EPOQ 079248nzyl8ed form) preparing a pharmaceutical |y acceptable salt of
the compognd of f @rdfeiaBly(the conedhdss PBrokla (MRiad aablaptivatadpingbl e sol vate

thereof. Suitably Al' is, O] or,. preferably. a protected formthereof such
as a benzyl aﬁ‘Bﬁfx‘%’?‘ﬁ?a’%&ﬁ'sgf‘é’Pg’ﬁ%}e‘fz‘ﬂé‘eﬁ%@bund of fornula (I111) is used
in an activated f ok snitablgantivadd formp ppenmeppundofformula (IR lsanmpiopiedatm r eact i on.
A suitabl e acgiby & £AubOidiinGhd dsgeSamPatalkAf métal it Pfofrh, tby exatnpfde ani oni ¢ form

such as a salted formand especially an alkali netal salted form for
exanple a pdoEYH alt. 10 The activated formof the conpound of fornula
(111) mayllbe prepdibedctinatesifprm afibe cpmpaund of formmulat(TIb maay bp prepargd be any-or
XD by YRR i ma bl T s o
et Al al koxi o iomie aYSaY B BepaeL Plner e Sorpsmy ! o @lipin, " °
condi ti ons f drase,lsech asaonétalralipxidectonexamplepripssivmdert-dptokideul ae 15 (I11) and
(1'11) are general | phetrbRtigh BérARIInS F? ther@AYBH bétee the 6apIunaSE fofmlilaex anpl e
the 15 (1) and (1) are generally the appropriate, conventional conditions. For example the
reaction between the compound of formula (II) and a salted form of a compound of
formula (TIf) may be carried out in an aprotic solvent, such as dimethylformamide, at
any temperature providing a suitable rate of formation of the required product,
conveniently at an elevated temperature for example 60°C.
20 The compounds of formulae (II) and (IIT) are known compounds or they are -
prepared by methods analogous to those used to prepare known compounds, for
example those disclosed in EP0306228. Compound (II) wherein L! represents F and
R2 together with R3 represents a bond can also be prepared using methods disclosed
by Steblyuk et al. (Fiziol. Akt. Veshchestva, 11, 97-101, 1979).
25 . The above mentioned conversion of a compound of formula (I) into a further
compound of formula (I) includes: :
(a) converting one group Al into another group Al;
(b) converting a corhpound wherein R2 and R3 together represent a bond into a
compound wherein R2 and R3 each represent hydrogen.
30 The conversion of a compound of formula (I) into a further compound of
formula (I) may be carried out by using any appropriate conventional procedure.
Suitable conversions (a) include the conversion of a2 compound wherein Al is
OH into a compound wherein Al is ~0S0O,0H, which conversion may be carried out
using pyridine/sulphur trioxide complex in a solvent such as pyridine, at any
35 convenient temperature providing a suitable rate of formation of the required product,
for example at ambient temperature. :
Suitable conversions (b) may be carried out using any appropriate
conventional reduction procedure, for example by use of catalytic reduction using for -

AN



reaction between the conpound of forrmula (I1) and a salted formof a
conpound of formula (111) may be. carried out in an aprotic solvent, such

as di met Ryobpizeni de, at any tenperature providing a swcrapben7omt e of
.formation. of the reqw red-product, convem ently=at an el evated tenperature
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Ryt kG

(Fi zi ol . H“S&qlm sg:;c}&memggms 133 any # oned
conversi50n teti‘ahadmﬁnwomrdbynﬂmﬁamuﬂara(tlahelievmerlanipematulmaas deembpdmnd of fornmula

(1) T NG1 Udfienfubnd SR A I AREPE Rl Nl OO SR 0T OUD A (D)
et P
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required. product, nt tenpera
conver si onsineiyge h"d"}ylt% t%ad'ﬁflg&i £9ups- (e qpethods o @péemewﬁgwp onal
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Lett. 1986, reguired? tiePenzyl ggouplmy(bé converiently femoodéd/abinginild aidit hpdrolysis hi um

-bor ohydri de s(lggzr@‘gi.r L*.l thebf ciibRai a0 kiaC €Xcess) in an aprotic sol vent
such as 5tetrah<§eil %‘J r%g t"&lne plcalla/ at an el eyat.ed
tenperature as dé%E’F?‘ER%’G P‘PP"CI‘}PP[%F‘}P&P?%?& epRYeDHpn 245 ipdicatad; as Ravipg | i cat i on

-Nunber 2098h&hi fikraptivic propartesn®he preseatinventioarasiapdisglyprovides appmpmmdat e be
carried out oPRAGINY (6 or althiforh&HcFollk Heflof atPOR AR R LI RREHAE &1
thereof and/or a pharmaceutically acceptable solvate thereof, for use as an active
therapeutic substance.

Thus the present invention provides a compound of formula (I), or a
25 tautomeric form thereof and/or a pharmaceutically acceptable salt thereof and/or a
pharmaceutically acceptable solvate thereof, for use in the treatment Type 2 diabetes
or conditions associated with Type 2 diabetes.

In such use the compound of formula (I), or a tautomeric form thereof and/or a
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate

30 thereof, is administered as a pharmaceutical composition of the invention also
comprising a pharmaceutically acceptable carrier.

The composition of the invention is prepared by admixing a compound of
formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt
thereof and/or a pharmaceutically acceptable solvate thereof, preferably an effective

385  non-toxic amount thereof, with a pharmaceutically acceptable carrier.

The composition may, if desired, be in the form of a pack accompanied by

written or printed instructions for use.



It will be appreciated that in any of the above nentioned reactions and 10
conversions, any reactive group in the substrate nolecule may be protected,

accordi ng %Aﬁmg@nt i onal chem cal practice. Suitable prgiqaposigresy OUPS
are those used conventionally in the art. Thus, for exanple, suitable

hydroxyl protecting groups include benz¥l or trialkylsilyl groups. The
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t hereof, for yse .in toge t%ﬁ%&% ype 2 di abetes or conditions associated
with Type 2 df'ahdt 8&sooup &% he compound of formula (1), or a

taut oneri ¢ for m t HMpsistitablyckhe composisionrwill be farmulatddyin yoit desedbime  Suchtunit her eof

and/ or ha phar ag%samln héradally caisif b aﬂfﬂb&ﬁ%ﬂﬁé%@? iRgedibRif e rang® R &G, Bt er ed
as a pharqymceut,i conpaosi 0 e inyvention alsa .co Ising a
har macoulT catt 68 mes AP RLAy Y 8150 M R SRk Pk HISD (8 TR0 09 B, 1 o
prepared by adm xi T pesewiripysntion futher prpyidesea method for the treatmeshek Type2or m
t Eer eof and/ Oﬂilam&fbawﬁﬁmb |a§s%l|:i|aﬁéd CYHGE D T B EEY ?\ a Huh?hh%?ﬁoxﬁ]@?ﬁﬂf a a5
phar maceuti caj %é . te there orefer an_effective
non-toxi ¢ anoun %E%fﬁjé%? ?Alﬁﬁ“t%gaaa/tn% 'f%f’flp Egc ‘8 ‘T‘célg_‘?’l%;?géc ce é’B'I“eOf@ arrier. The
conposi ti on n&dmpound githe gengral B@!ﬂﬁ‘f@ (Dner 5 igvtametic formihgreqf apdfehaini ed by
wri t It Ien ozho pr piirgeceutically Hlé‘debﬁm& silptheieSLandiPaPharindbelitic Ay TdcbEptibl OsoDrate | | 7b
Usually the p ' g e ﬁﬂﬁ . . sent invention w e.
adapted for orjla quxg% ns roéﬁ‘lgﬂc?h, a ’JP ouaﬂgégérél}gcsﬁgéf?ons for adm nistration
by other routes, Bdbstreatmensof fyrec dighetesepconditions asseciared B dype2on are al so
envi saged. diabetes, the compound of formula (I}, or a tautomeric form thereof and/or a

pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate

25  thereof, may be taken in doses, such as those described above, one to six times a day

in a manner such that the total daily dose for a 70 kg adult will generally be in the

range of from 0.1 to 6000 mg, and more usually about 1 to 1500 mg.

In the treatment of non-human mammals, especially dogs, the active ingredient may

be administered by mouth, usnally once or twice a day and in an amount in the range
30  of from about 0.025 mg/kg to 25 mg/kg; for example 0.1 mg/kg to 20 mg/kg. Similar
dosage regimens are suitable for the treatment and/or prophylaxis of hyperlipidaemia
in non-human mammals.
In a further aspect the present invention provides the use of a compound of
formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt
35  thereof and/or a pharmaceutically acceptable solvate thereof, for the manufacture of a
medicament for the treatment of Type 2 diabetes or conditions associated with Type 2
diabetes.

N



Particularly suitable. conpositions for oral admnistration are unit dosage
5 forns such as tablets and capsules. Qther fixed unit dosage forns, such
as powder wodifig@ented in sachets, nmay also be used. |n aseHERdfRs W t h
.convent i onal pharnaceutlcal practlce the carrier may conprise a diluent,

filler, disinte n en ¢ol'ourant, flavourant or
ot her convent | oglg?mx 9 ‘r?{‘ "fg‘q‘ﬂyﬁf’%eé’fg%@hﬁ%é%“ﬁﬁ?mag ndsaf fo | e,

. crocryst afl} inthe e@qvpmqnsenedsbangemangesom um starch glycoll ate,

pol yvi nyl pyrrol I!inmlﬂood)gwdée mo}em 5 YMBWi mi%&emr&%sﬁidé%nﬁé earate or

sodi um | aur ate it formul ated in
unit dose fé%t?ﬁ%ﬁgéa S 8(5%5 Wag?ylﬁﬁg)ﬁﬂ%ﬁg‘p Jﬁ’t’lﬁfaﬁcgd&f’s Wo‘gﬂlbné‘f’ t he
acti ve ithgr ebfsefab/eh) mite forzmaraple fusing oretl®dologg Sistlosed MBPORN622%r e usual |y 0.1

to 500 ngy, and rmneefoﬂswa@mbdenm@s in&@xa%?@e ifstrald e BVEREIH but BY ﬁ&tl iyp further
provi des a %E&&w r the treatnent of e 2 diabetes or conditions
associ ated w ﬂg 2 diabetes in a hunan or non-human manmal mhich
conpri ses adnlnlsterlng an effective, non-toxic, amount of a conpound of
the general formula (1), or a tautoneric formthereof and/or a 20
pharmaceutically acceptable salt thereof and/or a pharmaceutically
acceptabl e solvate thereof to a human or non human mamral in need thereof.
In the treatment of Type 2 diabetes or conditions associated with Type 2

di abetes, the conpound of formula (1), or a tautonmeric formthereof and/or
a pharmaceutically acceptable salt thereof and/or a pharmaceutically
accept abl e solvate 25 thereof, nmay be taken in doses, such as those

descri bed above, one to six times a day in a manner such that the total
daily dose for a 70 kg adult will generally be in the range of fromO0.1 to
6000 ng, and nore usually about i to 1500 ng. In the treatnent of non-human
mammal s, especially dogs, the active ingredient nay be adm nistered by
nmout h, usually once or twice a day and in an anount in the range 30 of
Trom about 0.025 ng/kg to 25 ng/ kg, for exanple 0.1 ng/kg to 20 ng/kg.
Sim |l ar dosage reginens are suitable for the treatnment and/or prophylaxis
of hyperlipidaema in non-human mammals. In a further aspect the present
-iinvention provides the use of a conpound of fornula (1), or a tautoneric
formthereof and/or a pharnmaceutically acceptable salt 35 thereof and/or a
pharmaceutically acceptabl e solvate thereof, for the manufacture of a

medi canent for the treatnent of Type 2 diabetes or conditions associated
with Type 2 diabetes.




nsnru WO 01/ 12628 PCT/ EPOQ 07926 No toxi col ogi cal effects have been
establi shed for the conpounds of fornmula (1) in the above nentioned dosage

ranges. The gih ppdeg! Ucose lowering activity of the presentp (ﬁmw;gﬁsr can be
erance .

det erm ned using standard tests such as the Oral ducose T est in
C57bl 1/6 5 obese (ob/ob) mce, for 'e§<’arrpl e using net hodol ogy di sclosed in
EP0306228. The f ol I ow ng Procedures and Exarrpl e'il]lustrate the invention
but do not e G TV HH 2.r REOp mg Ly uu;- uiu.';uu athanpl. 9 Procedure 1:
2-f (5-Bronopvridi n- 2- vI) met hvl ani nol -ethanol . Br OHBr a N Br NN
1236.91] [75.11] | 5 [231.011 2,5-Dibronopyridine (27.93g) and

2- (met hyl arf¥* anol (36.15g) wer gy heat ed under B n at 1500C for 5
hours with sti er ng. The reaeN/M xture was cool egmomtenperature
and added to b rTélQOnL) fol |l owed by extractton wt ﬁ BHat e
(245mL x 3). Thé" conBl ned organic phases were washed with br'if ne (245nl)
and dried over 808 um sul phat eppsi{je m xture was filtered and the sol vent
renoved gunder reduced pressure. Toluene (100m. x 2) was gzded and
evaporated to renove | ast traces of ethyl acetate. The reS|duaI oi | was
dri ed under, 7. 239,
117. 89mmol m'ihb% i@is - 3%*%93(Et?ﬁfa%§{°¥;dnéﬁgﬁ %8% 1435,
1417, 1365, ) ng 9,

1065,

983, 95 Tange qefl 10 5 538 and 514
cm 1. eggg—@hﬁﬁ)sﬁ}%&‘?‘ﬁfé °‘ﬂ§fb’8®)’m%\‘-'Ff3 “t&d“"ﬁ‘é’l‘%h - , 3.53 (4H,
t, NCH2, oeﬁiéyed%e%’d(um phate. OH), 6.60 (1H d, ArH), 7.59 (2H dd. ArH).

8.10 (1H, drhemixgpre wasgilieyes/mnd \bw@em ©mowg! wdergedged Wessye. Tadueng, 107, 7,
139. 1, 147.(300nfI5% 2)0wasNBd¢diand evipoidied tofemoveBY t(a8S. o8 $thylivbetdts. TH®O ( 100), 156
(15. 0) 30 re¥idabailiwas ddied under high vacuum whereupon it crystailised.
(5-Broms pvridin-2vl)-f2-(tert-butvl-dinmethvl-silanvloxv)-ethyll-

Yield 27.23g, 117.89mmol, m.p. 38 t0 43°C

Infrared (nujol): v 1589, 1540, 1501, 1435, 1417, 1365, 1322, 1274, 1257, 1226,

1203, 1154, 1143, 1095, 1079, 1065, 983, 954, 944, 911, 856, 811, 806, 754, 735,

20 722, 633,585,538 and 514 cm"

PNMR (in dimethylsulphoxide, DMSO): 83 3.00 (3H, s. NCH3), 3.53 (4H, t, NCH3.
OCHy), 4.66 (1H. bs, OH), 6.60 (1H, d, ArH), 7.59 (2H, dd. ArH), 8.10 (1H. d, ArH).

25 CNMR (DMSO): 8¢ 36.9, 51.9. 58.3, 104.8, 107.7, 139.1, 147.5, 157.0.

MS (EL 70eV). m/z: 230 (33.8) [M+] 199 (100), 156 (15.0).

30

methvl-amine

NS o I
i /: /OH i

[231.01] {150.73) [345.21]

HEmy



methvl-anine Br Br + Si-Q --~ . OS i 1231. 01] 1150.73) 1345.211 i nanrn
WO 01/ 12628 PGI/ EPOO/ 07926 -10 The am noet hanol from Procedure 1 (27.23Q)

was di ssQyygthaess t et rahydrofuran (THF) (326nL) with st ipcriergoessséer
.nitrogen. tert-Butyldi rret hyI silyl, chl or| de (21 409) and i m dazol e (9.679)

wer e added .gnd t.he mx t rre 2 n’g datutr rf18 rs. The
sol vent was g%{}%ecﬁha&ﬂ é&ff’é&f& @ .2,' fﬁ mL O%S%SF ed 5 with
wat er (768niEFOBHHWER HVF‘“&EE‘?G&PEWG& alimd u‘ chptsdde Wé‘fi% d and the
“aqueous r e-imidazalet(B8§7g) ware edd«r;llan%!emmrf(&mﬁ@t soom) temperal thed organic

phases werloursaThesblvént vasuwimeved GBiénteduced)pressure end theeesidedktratslll phat e, and
evapor atied widh dafer (AIHLS andétR Stdtite {192eLY ETHeDNasHs lwetd Rpathied 48d fhég) Thi s
crude pr Od%f ame.%ﬁmwm, qea&e(gz@eh_ £8). Irie 8mBihéd Sr@ani€hitséNd Wi th
ethyl 10 acglg \&gﬁe%& twhst 68 o?%%?{&mmﬂﬁ lleogivapddy T act ! ons

ressure to a col ourl ess
oi | . This widef P%‘gdﬂ'é;é‘ﬁef%ay Y"L%lrfé"e{g Bwhi ch was evaporat ed. This
process wasThis gaide prpdpetoeas senaraiid ghramaosrpphieplly on wilisa.piytiag wikthylhi gh vacuum
t o gi veltan wmetater-80PTpersl,3t7 bysedume Tht arusfucterich fidstivisobate 8@mbided and
114. 51 mol , eﬁﬁm&%ﬂhﬂﬁéx&é&ﬂec{ $s@te)to aviearly cbichBlessIdib @his k8 Bedisk38d inl 393,
%g6éNl\/é3%3 tohwené (10b g hic]‘x%s vapbfied. 9%)pr&%?sw§3r eaftldnce! Fhhafl e:735(7)oc??3]|_-|-
.. NCIG) D“@‘aé‘éé'%‘fﬁgn ol gt et e p o i galop g, 5, 0© (1L
(2H, dd Ar H) ;‘I‘ d, Al‘l-g CNWR ( D|VBO) Sc -5.5, 17.8, 25.7, 37.2,
51.6, 6892, Yméz‘%,ssgm 4.81mmeh96.8%147. 5, 25 156.9. M5 (El, 70eV), mz: 344
(26.0) [M+], 331 (7.0), 287 (85.4), 213 (34.8), 199 (100), 186 (28.0). 30
35 Infrared (nujol): vmx 1588, 1550, 1498, 1436, 1393, 1361, 1313, 1256, 1205, 1142,

1102, 995, 922, 836, 803, 776 and 757 cm-!.

20 PNMR (DMSO): &y -0.03 (6H, s, Si(CH3)2), 0.81 (9H, s, #-BuSi), 3.00 (3H, s,
NCH3), 3.59 (2H, t, NCHp), 3.72 (3H, t, OCH»), 6.60 (1H, d, ArH), 7.59 (2H, dd,
ArH), 8.09 (1H, d, ArH).

CNMR (DMSO): 8¢ -5.5, 17.8, 25.7, 37.2, 51.6, 60.2, 104.9, 107.8, 139.1, 147.5,
25 156.9.

MS (El, 70eV), m/z: 344 (26.0) [M.+], 331 (7.0), 287 (85.4), 213 (34.8), 199 (100),
186 (28.0).

30
35

40



40 WO O /12628 PCT/ EPOQ 07926 -11 Procedure

3.6-(r2-(tert-butvl-di rrethvl-silanvloxv) et hyl | -nmet hyl am no - avri di n- 3-ol
S Br nBuU U ygohidhd | THE/ ,ice "G5 i -7CP N N 13452%5%% 6ye) 3 HO
2) Ha, O4+ % NOs 1 [282. 211 The prgguct ex Procedure 2 was

di ssol ved in tetrahydrofuran (THF, 33 W th magnetic stirring under

nitrogen, cpRlcedht3. 62 Qﬁ.ﬁnd:.&n%tmmmxw Bho) abiiilofl |1 thium (52n)
added dropv%%;}# ca. M nut €s ensuring ] enperature of the
reaction m d not rise above -68C. Wen the addition was conplete,
the reaction mxture was stirred at ca. -70C for a further 20 m nutes.

Tri met hy bobpne 48.3nL) was then added to the reaction m xture over ca. 30
m nut es ensur e terrperatlrre did not rise apQve ~650C. Stirring at ca.

-70C was 15 cdntinued for % her ZG\BHUnUtes ' “The reactlo mxt ur e
8 Lerrperatrgpe overni | east g,E_t{Qws)

was allowed to

with stirring under njtrogen.j The reactizp m xture
and 2M aqueous sodi um hydroxide (27nL) added as quickly las possilbl e whi | st
mai ntai ning the tenpdite at ca. 10C (ca. 1 nminute.) followed by 27.5%
w w hydr ogen peroxide (27nL) added over 2-3 20 m nutes while keeping the
tenperature 250C. On conpletion of the addition, the cooling was renoved
and the reaction mxture stirred at anbient tenperature for 2 hours. The
reaction mxture was poured intogygilute hydrochloric acid (54nml 1M

hydrochl oric acid + lapERMeldat e?S‘ d¥xtracted wilth,ethyl acetate (670nmL x
3). The 25 conbined orgarmic sol uti )\ ‘th wat er (670nmL x 2)
and dried over sodi um2sdPp®Hte. Afternti NNat e, nthg sol vent was renpved
under reduced pressure to |eave a dark ydgllow oi Il 5.47Q).

[282.21)

The product ex Procedure 2 (39.53g) was dissolved in tetrahydrofuran (THF, 336mL)
. with magnetic stirring under nitrogen, cooled to <-70°C and a 2.7M solution of -

10  butyl lithium (52mL) added dropwise over ca. 25 minutes ensuring that the
temperature of the reaction mixmre did not rise above —68°C. When the addition was
complete, the reaction mixture was stirred at ca. -70°C for a further 20 minutes.

Trimethylborane (48.3mL) was then added to the reaction mixture over ca. 30
minutes ensuring the temperature did not rise above —65°C. Stirring at ca. —700C was

15  continued for a further 20 minutes when the reaction mixture was allowed to warm up
to room temperature overnight (at Jeast 15 hours) with stirring under nitrogen.

The reaction mixture was recooled to ca. 10°C and 2M aqueous sodium hydroxide
(27mL) added as quickly as possible whilst maintaining the temperature at ca. 10°C
(ca. 1 minute.) followed by 27.5% w/w hydrogen peroxide (27mL) added over 2-3

20  minutes while keeping the temperature <25°C. On completion of the addition, the
cooling was removed and the reaction mixture stirred at ambient temperature for 2
hours.

The reaction mixture was poured into dilute hydrochloric acid (54mi 1M
hydrochloric acid + 1625ml water) and extracted with ethyl acetate (670mL x 3). The

25 combined organic solutions were washed with water (670mL x 2) and dried over
sodium sulphate. After filtration. the solvent was removed under reduced pressure to
leave a dark yellow oil (35.47g).

The oily product was chromatographed on silica, eluting with 3:7 by volume ethyl
acetate/60-800 petrol. Product-rich fractions were combined, evaporated under

- NAIEE Y}



The oily product was chromat ographed on silica, eluting with 3:7 by vol une
ethyl acetate/60-80 petrol. Product-rich fractions were conbi ned,

evapor at eq,d{gﬁ%snal ar: u WD 01112628 PCT/ EP00/ 07926 - lgcy¥eslidfe@fle Pr essur e
.and the residue dried azeotropic with toluene (I UOM x 2), then under
hi gh VaC%&@pr&HsNx@aﬁ’déﬁb?é&ﬁuédﬁ’e%uz& ichlly Wit loluer®(196@L x1)AnetB MOl , 91. 5%
5 Infrar ‘?.\gdér'?ﬁﬂhw - tgg?v%"_ﬂnsc&% How 8534 2856 1620, 1570, 1506, 1472

(1463, 1439, 1416, 1388, 1360, 1318, 1256, 1205, 1135, - *

1102, 110 0 74.938, 926, 900, 836, 809, 777, 741, 713,
695, %62@]@7%’3351‘@3]’ (DVBO): 6H 0. 03 (6H 5. s| ((zH3)2), 0. 83
(9H, € t-BuSi), 2.94 (3H s, NCH3 NCHZ) 3.69 (3H,

t, J 6 HAD frwéwiol)evnﬁs Q5442928 2884, 2@51542162%1@%’0 1596 df’ 2’?453 397 8 4 e,
ArH), 7. 61A16/1388,0360 1218225601295, 1 85611024 1971510181006, edaBO) 8c -5.5,
17.8, 25.926, KD, &6, 800, T77,661,513,595,66226d 650 cb8h. 1, 144.7, 15 152.6. MS (H ,
70eV), mz 283 (14) [M], 151 (100%, 136 (6), 123 (5), 110 (6). Procedure
4.2-114 5- ﬁmwbmso;ps.mds(rm% \sk J0/83 @M, £0IBuSHEMPBH, S W "a NaH PhCH2
PhCHBr N3 §5Spom. ¢, 76 Hz, NC 9/ z,Qw %ﬁ%%&hﬁ’hﬁ@ﬁz ARHF 4 NN

1258. 01 b ni was added to
a sti rrzad‘”r%1 S??iure’ 0? &y *@m Gﬁ(aejfﬁ; gHbenz I bro?n de (12 n)

o | ang %@%@M@ﬁ@ﬁgﬁ PGS D i&fﬁ?#iéqa?ioﬁ‘* o use] | When the

addi t #®n corrplete t he reactlon m xture was stirred at room
t enper at ure overni ght. '
MS (El, 70eV), m/z 283 (14) [M+], 151 (100%), 136 (6), 123 (5), 110 (6).

Procedure 4. 2-[(5-Benzvloxv-pvridin-2-vl)-methvl-amine}-ethanol

HO. PRCHO.
T A =™ 0

20

[282.21)
PhCH,O X
TBAF /! on
——————————
~ N ZEaN N N
!
[258.01)

A solution of product ex procedure 3 in THF (20 mL) was addeqd to a stirred mixture
of sodium hydride (4.62 g) and benzyl bromide (12 mL) over 35 minutes. [N.B.
Sodium hydride was supplied as a 60% dispersion in oil and was washed with
25  petroleum ether and THF prior to use]. When the addition was complete, the reaction
mixture was stirred at room temperature overnight.
Water (2mL) was added followed by tetrabutylammonium fluoride hydrate (40.0g)
and the reaction mixture was stirred at room temperature for 5 hours.
Water (70mL.) was then added and the THF removed under reduced pressure. The
30  residue was shaken with ethyl acetate (200mL) and water (660mL) and the phases
separated. The aqueous phase was re-extracted with ethyl acetate (250mL x 2) and the



Water (2nL) was added foll owed by tetrabutyl anmmoni um fluori de hydrate
(40.0g) and the reaction mxture was stirred at roomtenperature for 5
hours. Water 8 ) was then added and the THE renoved ungefrp@edseed
pressure. TRWBHS: osi due was shaken with et hyl acet ate (200nm.) and water .
(660nL) and the phases separated. -  The-agueous se was re extracted with
et hyl acet at eom@smmrgwxephaﬁmwmedWGEMPBR% 185l OVeH 3 ¢ onbi ned
or gani ¢ phas ssdiuvastiphatev After diltkatioe, the solatiqnag@evaporagd undqewd@neﬁepueswer

sodi um sul phad gdarkbtage bil (32.Fgh.on, the sol uti on was evaporated under

reduced pr essqr r&cﬁcﬁu&%l‘on%f SPhe@ oh silid2 efdfiflg initFdNS vATHOARS beot@E/60-
chr omat ogga gs oSioE] by ol @ﬁm{th Qvihf'l' ALt eoto Aot SRkl B ° 00

D ! %he ptvﬂdawﬂe Fractippe| oIk PrE B AP VRRgIE gzg”ajﬁg“ e Soure o2

reduced pr esyelaw pib Tris wasdrieddwadding fqlueng RHOOmEx2) Aol ereYApoaHpg, %’Qa]hgbl uene
(100nL x 2) ainying endevhigh vatuiumg Thé produdt grystalligedag aomenar-colpypd sdliduum  The
product crystallised as a ereamcol oured solid. 10 Yield 18.29g, 70.89muol,

67.7% mp. 6Giel1q363E.70l90hASIS6T 1B UnD 1 10\63°G614, 1566, 1508, 1405, 1366,
1319, 1277, 1236, 1202, 1151, 1133, 1087 1051 11009, 972, 913, 898, 860,

824, 754, 71_ 694 %?:{and ﬁg 1§ é Wgﬁg—?ﬁ 2(
gc'élg)(lﬁ 53d 11%@87#029199?49%@13;@% 0;‘8& 10 é 5431 ?ag%ﬁh)u,

ArH), 742(2H dd, ArH), 7.86 (IH, d, ArH). CNWR (DVMBO): Sc 37.2, 52.3,
58.6, 70.1% IKNMR, (DMSD)IBHJZ&E BH, :kZNCﬂs),Bm (31, !;84V(Hi2, @@2)3463 (1H4%. 2,
153.9. M5 g El oHy| %Edé)iz}lms,zoéﬁ%l;ﬁ)%%)(lﬂﬁdr]‘;rlﬁﬁ)n% uﬁad, ¥GH), (7|mn¥zrl1mt l(logg5
rocedure 88 H,E am nol - et hoxyl -
benzvl i dene) -t 'érhl az%? ZS-F REPW 3?‘(()%12)’&3th7 ( ) ,,/OH+ Fl NH' S O
1258. 01] [ 223, I\Zl'll/lR (DMSS{]%;%QZ 523N§36 70.5, 1059, 1261 127.6, 127.7, 128.3, 134.6,

20 137.3,146.2, 153.9.

- MS (EI, 70eV), m/z 258 (26.8) [M.+], 227 (28. 8), 167 (100) 91 (100).

Procedure S: 5-
25  benzylidene)-thiazolidine-2.4-dione

PhCH,O | X
L > OH
N T/\/ +
[258.01]
KO'Bu:
DMF 60°

[461.21]

i Ham



KOBu ~* ~I \ S~ DV 600 0 ii NNO [461.21] WO 01/12628 PCT/ EP00107926
-14 5-[(4-Fl uorophenyl) nethylene-2, 4- thiazolidinedione (15.82g) Steblyuk
et al. (Fwoiooh2628 Akt. Veshchestva, 11,11=101, 1979) was RGIERIVOE2&i nt hyl f a
. mam de (DWF, 159nL) wth magnetic stlﬂl ng under nitrogen. The product ex
Procedure 4 (18.29q) was then 5 added‘ ol | owed by potassiumt-butoxide

(17.38g) ads;E I-l"lQorE Or f? tiﬁ O&Sdmc-lci;b% _ Eke%grug PN 91' ution
was heated 1 F en T feaction
“was conpl et %‘l'fbé’h’e%% nl’ 103 formafpid % gﬁ%ﬁ xture
was pour ed With@agnetigisiimripginger r!!tl"l’kS‘EHCI t%l‘rﬂ(’%@r“ (18288 ¥3s thgn h
stirring t oadgied.dobowed by posdskiom t—tilﬁbmdns(;i@ﬁ%g)cﬂddedrmehrpw:/\hm mrﬁonSSl‘her ri ng was
conti nued f fsuliiflg ofafigd Siution vk Bedtb®inealoilbauidt 600C Ferrdcibuas whenhed with
wat er (I m‘@ﬂweﬁ%éh&i&ﬁ%agw ﬂ the fl |ter. The paste-like danp solid was
suspended in th stirrin
Af t gr 30 m nAt%p%OLllf;lf cﬁf& ';iqem Ta ?‘{P%nﬁhe%’?gror‘{&argnp{)w%ow al | oned '?o
c00l T ol y TR GE LR UBmLY AR Hater ISOMEAMIES SUipe s S § pal

t enper al@r estsgensing: TheeH 395 63- Hing was é‘?ﬂé@“@ﬁ for 30 spigpeshefore thewsplid £ j | t er

wi th denat wasfltgedaffowashedwith wben{)00mi).candduéked diyonethé filteroven at 50C
overni ght. helpastehkelfgnp @d%@mpen&ﬁ i) @enatiirg etl4hot (180EL) 2l Headed ar ed
gggllm )13230 tolréfiidx witﬁ%ﬁm 6Rfer 303 uﬁéﬁéeratlﬁ‘@ﬁer %ﬁb@\%rg?) ag-giz)
804, 796 ;ﬂé'g %’%& a@%"ﬂ%ﬂ gx%?gé%ﬁpg tgt?%_f Regm 1 PR
(DVBO) : 18H "E?f“’(‘%‘ﬁ° S°“ 9?'6 t, OCH2), 25
5.04 (211, Senapge ﬂdal@llﬂLhthf&dines&mfan?Veﬂiat PC oyernighty) 7. 31" (2H,
m ArH), 7. 38 (2H d ArH) 7.43 (2H, t, ArH), 7.52 (2H, d, ArH), 7.67
(1H, s, ArHYield2936¢,59,54miol /849%, ri.. IBELIEAChs, NH). ONVR (DVBO): SC 36. 8,
48.8, 65.8, 70.5, 106.1, 115.2, 122.1, 125.9, 126.1, 127.6, 30 127.7,
128.4, 380. hfmﬂfgal%n%,olw 7739353, 19101551, 1545, 5085, 136851540, 16,5, 1B

E El)b) 706\F{) 1357 1484 {08118k M 143, 1672 1hds, s, E5bL 864 B4k) 823 2% 500: N, 0
5-(4-{2-[(5- Egi‘& w588, 67 1i631 5081 §52n34% 92 i nol - et hoxv} - benzyl ) - 35

thiazolidine-44-di one
PNMR (DMSO): 8y 3.02 (3H, s, NCH3), 3.86 (2H, t, NCHj), 4.19 (2H, t, OCH?p),

25 5.04 (2H, s, OCH,Ph), 6.62 (1H, dd, ArH), 7.07 (2H, d, ArH), 7.31 (2H, m, ArH),
7.38 (2H, d, ArH), 743 (2H, t, ArH), 7.52 (2H, d, ArH), 7.67 (1H, s, ArH), 7.91 (1H,
d, ArH), 12.4 (1H, bs, NH).

CNMR (DMSO): 8¢ 36.8, 48.8, 65.8, 70.5, 106.1, 115.2, 122.1, 125.9, 126.1, 127.6,
30 127.7,1284, 1304, 131.9, 134.7, 137.2, 146.5, 153.5, 159.9, 168.9, 169.5.

MS (EL, 70eV), m/z 461 (0.7) [M.A], 370 (1.3), 311 (43.4), 150 (55.6). 91 (100).

35 thiazolidine-2.4-dione
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0 O PhCH O usH4 NH pyridine PhCHZO NH Nice' O Ni O (467 211 [463.211 40
WO 01/ 12628 PCT/ EPOO 07926 -15 2M Lithi um borohydride in THE sol ution

(61nl) was 3¢slpdiaég @ stirred mixture of thiazolidi nedi ongeRiRse €X

Procedure 5 (26.79g) in pyridine (47@5) and THE (43nl) under nitrogen over

25 nminutes. After cooling to ambient, the reaction 5 m xture was poured

into am xtmm%mg&imﬁ%hw%&%hmwaﬁﬁush&%Zakéam%rwﬁ (181 9g)
with stlrrlxﬁﬁzoxmeafoaeﬂbmtémo&ame%r(%w ufpﬁfaﬁe(l raﬁétrhi:' ng suspension

vas ca, . il PR Aol S0 05 e, Rfyr ol A Chﬁﬁ punt
the filtat “"ls%asorlfou[ﬁ; V¥§a"“’1‘ %1 56?“8““\1%&% r°8$]°r6cac EZ;‘E%M usi ng

tol uene (1 H{g“’ d‘“é’&‘éﬁB?’%fP‘PWé s was
repeat ed onWgs stirrprbat reﬁ@smmmgr @)@‘PB‘E’E %RS‘ ‘ PH H@Q'Eqdnlj w2 c<f0t5h et hy|

acet at e ( 500Whe solid wepfiltersd ofbandarashed thorpyghly with @fﬁilﬂgﬁthr?ée W} nixture. This
procedur e vedoulesseTieadlidwas azsaitopishlly dricdasing kolydne K10GmLparetteivgporatingt at e
(500m.) 10 Thendexxethiced predsel Thi$ @as regeared ducp Phedrg desidue &vasdXtiacteddy | d Whi ch was
dried with he?aﬁngt;ebmeeméx(ak&&gtsmmi) todefhBeMerathiead Bickiig the e vacuum  Yi el d

24.70g, 53. {hdrepehed oh HXCluble HhdidHal Witk Hiotehtly aéé atel /40, 1696,

161.3, .158 1 1509, 1406, 1328, 1310, 1290, 20 12 1247, 1208,

1180, 6;163 % il d 1%@975 rggzm e B2 g Jo3, T34,
gg é 5 R .

(4H, s, 352’@°Ye1 , 3.82 (2H, t, NCH2), 4.08
(2H t, OCHZ) 483;}5H dd, ArCHz(11 5, 04 (211, s. OCHPh), 25 6.61
(1H d, Ar Hyeld24gi9s( 33 2mmol, Q1 8. mp. 1321559C. 4, ArH), 7.31 (2H, t. ArH). 7.38
(2H, t, ArH), 7.42 (2H, d, AnH), 7.90 (1H d. ArH), 11.80 (1H. bs, NH).
CNMR ( DVBO) InfBeed36ujl): V. 1340, 1696, 3653 1986, 6561415000146, 1808,.1310,12904. 3, 126. 1.
127.6, 2027128, 1228, 208,11180,4163] 3003107531037, 1013./973, 90748475832] 81D, 603,1 57. 5.
171.8. 175. 934, 300, §65, 663, 602,3¢3/)548,559, A@Soién?rﬁ) [M+], 372 (100), 227
(95 4). 107 (96 1) 91 (42.7). Exarrple D
5- (4- 12- T ( Sphivell @IS 5, Sbeats, Vi NCEE Witz @), 3% (B XM CHR VA A2
(2H, t, NCHy), 4.08 (2H, t, OCHy), 4.83 (1H, dd, ArCH,CH), 5.04 (2H, s, OCH,Ph),
25  6.61 (1H. d, ArH), 6.86 (2H, d, ArH), 7.13 (2H, d, ArH), 7.31 (2H, t. ArH), 7.38 (2H,
t, ArH), 7.42 (2H, 4. ArH), 7.90 (1H, d. ArH), 11.80 (1H. bs, NH).

CNMR (DMSOY): & 363, 37.3 , 48.9. 53.1, 65.4,70.5. 106.1, 114.3, 126.1. 127.6,
127.7. 128.3. 128.6. 130.3. 134.7, 137.2. 146.5. 153.6. 157.5.171.8. 175.9.

30
MS (EIL 70eV). m/z 463 (63.5) [M.+], 372 (100), 227 (95.4), .l 07 (96.1), 91 (42.7).
thiazolidine-2.4-dione
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t hi azol i di ne-2,4-di one 35 0 0 PhCl-60 NHHO c¢c.HCI1 NH S.. S ACH i; .

.0' NNO ON'NO[463.211 1373.091 111111! .11 WO 01/12628 PCT/ EPO0O/ 07926
-16 The tﬁb%;ﬂshéjl nedi onepr oduct ex Pr ocedure 6 (24. 26g)pcqm:o§}o7gﬁ)l ved in
.glacial acetic acid (183nL) to which,.concentrated hydrochloric acid

hours, Art ﬁ%@m i pdiE %ﬂﬁ&?ﬁ@é‘iﬁéﬁw ERhET il ae el oy e
under reduc®id tasWhigh cqncentrated °Wé’§‘°9‘?‘ 6?’6@5’”\7‘5 2ded with wi t h et hyl

‘acetate (538!113518 rhdmmmwaxmsﬁﬂwf&ﬁbfot?\émpﬂ adjusted from0.81 to 6.0
with solid sadicuendiipgtogmbientaehnperatie, the Watie acidivetsaerhoyeH unds ratvkedkved, t he
phases eI eprenind. The tbsithie wiab 9igBfs9 vemdd Witeeth- acax&r(amg and et hy|
acetate (25 nL%gmd&légﬁ'Qd ﬁ? @8“1)96 Rith dolid' Wik r eﬂq bnatt e

: ey

i ed 10 oyHEaPEl R g 3@%%8 Pt agdic Sg’@ EiFe vas

removed und&Fackdyatethyl aestate £ kE%ﬁo'lh&ts‘b‘ld 't')tsF%aéV 4 pale
yel | ow foarrﬂlewpéaqmth &p@mue@rwbwtd@w@pwbwdemaﬁ@hme wereidyiedi t h
scrat childg bpeercodiversulphite. f oamto a yell owcream solid which was filtere
of f and washegfenfildutib/Rhé bih{iHceta@ivak ramdved Wider €dubéll préssarelonna repgn at 50C

(1ﬁu JO\(;?; ni \glht«:va X{a?drq% i’e%v@% §Jllo%ﬁf$ﬂiﬁ' Thid Jva@tﬁkurﬁie& w:da%@nétﬁ’m& @&Qudé nf rlggid
1348 1327, g}%‘g’%ﬁ"chj éﬁj‘é’;ﬁ%‘i" °h‘ﬁ’g§h ' 1073
1038, 1016 iligzeg offand W tgal) 8’38‘1“ afapavenat0°G o8 710,

668, 6035 sPsemighy 537 526 and 505 cm 1. PNMR (DVBO): SH 2.98 (3H, s,
NCH3), 3.05 (1H, dd, ArCH2CH), 3.29 (1H, dd, 25 ArCH2CH), 3.79 (2H, t,

d

20

NCH2), 4. 071(ié]ﬂ|,13191g,ml-18)nmdl,’&52%ﬂﬂdp-IﬁﬁD,toAEMCI-I), 6.53 (1H, d, ArH), 6.86

(2H, d, ArH), 7.04 (1 H, dd, ArH, 7.13 (2H d, ArH, 7.71 (I H d,
Infrared (nujol): v 3452, 1774, 1733, 1682, 1635, 1614, 1584, 1569, 1512, 1391,
20 1348, 1327, 1312, 1302, 1246, 1217, 1204, 1179, 1159, 1142, 1112, 1073, 1038,
1016, 976, 942, 929, 920, 892, 851, 835, 828, 808, 733, 728, 710, 668, 605, 575, 551,
537, 526 and 505 cml,

PNMR (DMSO): 8y 2.98 (3H, s, NCH3), 3.05 (1H, dd, ArCH>CH), 3.29 (1H, dd,

25 ArCH,CH), 3.79 (2H, t, NCH»), 4.07 (2H, t, OCHy), 4.85 (1H, dd, ArCH,CH), 6.53
(1H, 4, ArH), 6.86 (2H, d, ArH), 7.04 (1H, dd, ArH), 7.13 (2H, d, ArH), 7.71 (1H, d,
ArH), 8.74 (1H, brs, OH), 11.97 (1H, bs, NH).

CNMR (DMSO): 8§, 36.3,37.5, 49.0, 53.0, 65.4, 106.2, 114.3, 125.7, 128.6, 130.3,
30 134.1, 145.0, 152.5, 157.5, 171.6, 175.7.

MS (EI, 70eV), m/z 373 (3.6) [M+H], 223 (1.4), 151 (12.9), 137 (100), 107 (40.6).

Example 2: Sulfuric acid mono-[6-({2-[4-(;,4-dioxo-thiazolidin-S-vlrﬁethyl2-
35 phenoxyl-ethyl}-methvl-amino)-pyridin-3-yl ester




ArH), 8.74 (1H, brs, OH, 11.97 (1H, bs, NH). CNMR (DMSO): S6 36.3 , 37.5,
49.0, 53.0, 65.4, 106.2, 114.3, 125.7, 128.6, 130.3, 30 134.1, 145.0,

152.5, 157. Syodd) 175.7. M5 (El, 70eV ), mz 373 (3.6 1.4),
151 (12.9), Wbl 100), 107 (40. g) g;rrpl)e A Zsmfuf. -0) bchibontss (1-4)

nono- [ 6- ({2- [ 4- (44-di oxo-thi azol i di n=5* Vet hydw) -
Phenoxvl - et hyl | - met hyi - am no) - pyri gl n- 3 v} e&tﬁl’o V\D 01/ 12628 PCT/ EP 07926

off -17- 0 e 0a§=0 NH 0O r;L?»?BM(PQ) (A5 09) The pr
Exanpl e 1 (3. mand pyLi hur —t£¥oxi de [conpl ex (4,539
di ssolved in pyw 30mL) and tirred at roo pperalure under g

nitrogen for 26 hdurs. The sol vent was renoved undef reduced pressure and
toluene (701) was d to the residue and re-evaporafggy This was
repeated with nore toluene (70nL). The residue was then treated with

met hanol (140nL) and heated to reflux wth stirring until dissolved and
the hot solution filtered. On coaling at room .10 tenperature over 16
hours, a pr &hs podut fFomdxample 1THd0gYyiand pyridineesolphurritivdde coplead4.53g) a

refri ger&it owefedlissol®éd inporidine @80rhb)eind Zfirrddnt kwvnheinpératuicde aitiogenvas col | ect ed
by filtrati gp26a6ds. ¥he baidentivadireiBidiiatr redii2ed predstre@hd/@ehid @mRy oduct . Yi el d
3. 149, 6. 93pADladed & :ﬂe/resx&& a-ﬁti?e-&fa SiGteB RNGLs rép%a:léqath BRR Shisfended. in a

gﬁﬂﬁgmr@h 231(‘1% ] Ei h 91 g\%aﬁ 2r&e %]?&q 1‘gltg?eai‘ltU)CEOWIrr;[ Eut es
uﬁu% ve tso un; tere 61%{:00 g

unti | 1 SSO ve The filtrate

t i

was al | Hled ‘?’B’e{é‘%‘f oYep 16 bt f‘BfFﬁ‘@F%PE 5 oy gled 80 hours. 20
The resul ti FEgFReAH ¢ 813 deraduhsy ?ﬁh%%bqf?‘let‘@rsé’& ‘dPsf"" IR AINAeD wat er
(30mL x 2), andgyigshest wishmgthanoh 0ml e give @pde prodmgly, 6. 05rmmol , 87. 3% (recryst.
recovery). igld3.148 6193ma®L@6IH rared (nujol): vex 3185, 3142, 3074. 3046,
1759, 1701, 1659. 1613, 1552, 1513, 25 1409, 1362, 1345, 1331, 1306, 1279.
1228, 1284, 1186, 1143, 1083, 1050, 1013,

The crude product (3.14g) was suspended in 2 mixture of water (250mL) and

methanol (S0mL) and heated to reflux with stirring. The resulting yeliow solution was

heated for at least 30 minutes until all the solid had dissolved when it was filtered hot.

The filtrate was allowed to cool to room temperature and stand for at least 20 hours.

20  The resulting cream coloured solid was filtered off, washed with water (30mL x 2),
and dried at the pump

Yleld 2.74g, 6.05mmol, 87.3% (recryst. recovery), m.p. 198 10 201°C

Infrared (nujol): vmix 3185, 3142, 3074. 3046, 1759, 1701, 1659, 1613, 1552, 1513,
25 1409, 1362, 1345, 1331, 1306, 1279, 1228, 1214, 1186, 1143, 1083, 1050, 1013,.

1003, 974, 970, 927, 848, 816, 789, 738, 708, 686, 636, 618, 606, 573 cm-!.

PNMR (DMSO): 8y 3.23 (3H. s. NCH3), 3.06 (1H., dd, ArCH,CH), 3.26 (1H.dd,
ArCH»CH), 3.99 (2H, t, NCH>). 4.21 (2H, t. OCH3), 4.84 (1H, dd. ArCH2CH). 6.84

30 (2H, d, ArH), 7.14 (2H, d, ArH), 7.32 (1H. dd. ArH), 7.81 (1H, d. ArH). 7.91 (1H, dd.
ArH), 11.95 (1H, bs, NH).

CNMR (DMSO): &, 36.2 . 38.0.50.5.52.9,649, 1125, 114.3, 127.8, 129.0. 1304,
138.9, 140.9, 150.0, 157.0, 171.6. 175.6.
35

MS (El, 70eV). m/z 452 (56.3) [M-H], 372 (37.6), 229 (14.0), 222 (50.5), 116 (100).
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1003, 974, 970. 927, 848, 916. 789, 738, 708. 618, 606, 573 cm 1. PNWR
(DMSO: 8H 3.23 (3H. s. NCH3), 3.06 (1H dd, ArCH CH), 3.26 (1H dd,

Ar CH, CH) ,wgoP2eis2H, t, NCH2). 4 21 (2H, t. OCH2), 4.84 (civErshib7o2ér CH2CH) .
.6.84 30 (2H, d, ArH), 7.14 (2H d, ArHé, 7.32 (1H. dd. ArH), 7.81 (1H, d.
ArH). 7.91 (1H, dd. ArH), 11.95 (1H 1Bs, NH). CNWMR (DVBO): .
8, 36. 2. 38. 0"48¥55. 52-9. 64. 9, 112. 5, 114. 3,127.8,129. 0. 130. 4, 138.9, 140.9,
150.0, 157.0, 171.6. 175.6. 35 M5 (ElI, 70eV). mz. 452 (56.3) [MH,6 372
(37.6), 229 (1410), ARRmebliitd colbbeifidd VhichNOBUIAGOABPRL &POT 07926 - 18-
Clainms: 1. harmaceuyti ca cgngo | tlgn whi ch conposition conprises an

ef fective AHRCERPE-TORIHHAPUNS P 2creppyBd REfos e Pl a (1): 514 R R RO N
-(CHA -BOCH NSuNH I I (n or a tautoneric formthereof and/or a
pharmaceutical |y acceftabl essal t thereof, and/or gpa pharmaceutically

accept abl e solvate th .} Wherein: A rentls OH8r o0SC2OH;, 10 R |

represents a hydrogen OLEH and R3 each
represent hydrogen or and R3 togethe present a bond:, and a
pharmaceutically acceptable carrier therefor. 2. A Con"ﬁ)lOSI tion according to
claim1l1, wherein in the conpound of 15 fornula (1) Al d epresents - OGSQ2CH,
3. A conposition according to claim!l or claim2, wherein i® the conpound
of fornul a drhyadtimeriRifoms dietedf andi@taphlarmdcontjtally fccdptable sdtthexeof, kdioraccor di ng

to any one a%h&%%ﬁ%cﬂ%%g&a@%%@%%ﬂn%}éaf,%miﬁo”pou”d of formula (1) R2 and

R3 each represen osi'tion according to any one of clains
1 to 4, whebtefeRresenty QH or —OSO,0H;

10 Rl representsa hydrogen atom or a C,.¢ alkyl group; and
R2 and R3 each represent hydrogen or R2 and R3 together represent 2 bond; and 2
pharmaceutically acceptable carrier therefor.

2. A composition according to claim 1, wherein in the compound of
15 formula (I) Al represents —-OSO,0H.

3. A composition according to claim 1 or claim 2, wherein in the
compound of formula (I) Rl represents a methyl group.

20 4. A composition according to any one of claims 1 to 3, wherein in the
compound of formula (I) R2 and R3 each represent hydrogen.

5. A composition according to any one of claims | to 4, wherein in the
compound of formula (T) the moiety Al-(CsH3N)-NR L- represents a group of formula
25 (a)

! R’
: P 'l‘
N (@

wherein Al and R! are as defined in relation to formula (D).

6. A composition according to claim 1, wherein the compound of formula
30 (D is 5-(4-{2-[(5-hydroxy-pyridin-2-yl)-methyl-aminoc]-ethoxy}-benzyl)-thiazolidine-

2,4-dione or sulfuric acid mono-[6-({2-[4-(2,4-dioxo-thiazolidin-5-ylmethyl)-

phenoxy]-ethyl }-methyl-amino)-pyridin-3-yl ester; or a tautomeric form thereof

* c L M s *



compound of fornula (1) the noiety Al-(C5H3N)-NR -
formula 25 (a): AR aN N- (a) wherein Al and R1 are as defined in
6. A conposition according to cl apcu/Eroomseé ei n t he

IR0 bkcest, AR s fiBRAMedacally azol i din
%c‘iegﬁh e&oh'ﬁgatﬁﬂf%{ml i di n-5-yl net hyl) -

phenoxy] - et hyl ) - net hyl -am no) - pyridin-3-yl ester; or a tautoneric form
thereof I!'I11IJ T2 il 211212 11 H L MS WO 01/12628. PCT/ EPOQ 07926

rel ati on to woomzkms ().
compound of formula 30 (1) is

5-(4-{2-[(5- hydrOXchPthrdﬁiaﬁanei{ﬁéallQ‘i&&ﬁab
e- 2,4-dione
nmono-[6- ((2-]

phar maceut i caI

e thereo A process for the

-19 and/ h t
and/ or sa phar ”Zggg h;;g{)éex s %%ﬁoﬁ@#ic%ﬁ@ﬁffo%&% which

preparation off

form t her eof;

egs sSSP rampsﬁﬁﬁpa s

further conpound of

10

15

20

25

30

or mu
wherein R5 and R are as defined in relation to the compounds of formula (I) and L1
represents a leaving group with a compound of formula (III):

A R :
Xy |
| S N—(CH); —oH

wherein R! is as defined in relation to formula (D and Al'represents Al as defined in
relation to formula (I) or a protected form thereof; and thereafter, lf required, carrying
out one or more of the following optlonal steps:

@) converting a compound of formula (T) into a further compound of formula (I);

(ii)  removing any necessary protecting group;

(iii) preparing a pharmat_:eutically acceptable salt of the compound of formula (I)
and/or a pharmaceutically acceptable solvate thereof.

8. A process for preparing a pharmaceutical _i:omposition according to claim
1, which process comprises admixing a compound of formula (I} as defined in claim
1, or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof
and/or a pharmaceutically acceptable solvate thereof, with a pharmaceutically
acceptable carrier.

9. A compound of formula () as defined in claim 1, or a tautomeric form
thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically
acceptable solvate thereof, for use as an active therapeutic substance.

10. A compound of formula (I) as defined in claim 1, or a tautomeric form
thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically

L

represents a group of

‘process conprises reacting
a conpound of formula (U): R R3O CH----~-- ~ SNHYO (I'1) wherein
and R3 are as defined in relation to the corrp

10 represents a | eaving group W|thac und a(III) N nN -
(CH2)2 - OH (I1l) wherein R is on to fornmula (1) and

Al represents Al as defined |n 15 reI on to fosrrulm(l) or a protected
and thereafter, required, carryi ng out one or nore of the
foll owi ng optional steps: (| ) convertl ng a conpoundoof f.ormul ?11')( ) into a

f formula (1) and L1

. NaIErn



(11) renoving any necessary protecting group; (iii) preparing a
pharmaceutically acceptable salt. of the conmpound of formula (1) 20 and/or
a phar nacgglbi/fabd Y acceptabl e sol vate thereof. 8. A progesEroon7ers eparing a
phar maceuti cal conposition accordlng to claim 1, which process conprises
adni xi ng a conpound_of fornula (1) as¥¥fined inclaim 1, or a tautomeric
formthere eotolvateshereofs for wee Indhe 9"’%&‘&&@5?8"“?&*’% Ok ¢ABARIGRS 25 and/ or a
phar maceut i sssiciajedaeidePipel® dialetdsvat e t hereof, with a pharnaceutically
“acceptable carrier. 9. A conpound of fornula (1) as defined in claiml, or
a tautomeric forn1 t hereof and/or a h rmaceytically acceptabl e salt

t hereof and/or & lpharpsthed for the treptmen of, Lype ¢ dighetes o5 ronditions piseeigled t or use
as an ad i veith Tipr bdiebetdsdn a hivsian ocgon-thifinanAnamnplp whith edetlicar dortippisds1) as

defined in gfﬂ ﬁ?eﬁgﬁ%f?ech%’ﬁ%&i Gl Bh{3f 213 'Fltd @Qﬂ{rﬂgﬂ?ﬁ) Q)P@r maceutically

acceptable s Shar maceut | Cé

CUNUL T ~1 1 Al tayiemgtie mgberﬂﬁmépoepg@mewﬂzd Iya6 aBthfcsmfa{lélomer eof , for
use in the pﬂamadmmiansrym tabld s alvate @lterevt t€ o hethin QMtfon-ARHA Ghairtal inv t h Type 2
di abet es. 11:11?f e?{o fhod for the treatment of Type 2 diabetes or conditions
associ at ed W Type 2 diabetes in a human or non-hunan mammal, which
nmet hod %rrprl ses admnistering an effective non-toxic amount of a conpound
of formula (1), or a tautoneric formthereof and/or a pharmaceutically
acceptabl e salt thereof and/or a pharnaceutically acceptable solvate
thereof to a human or non-human mammal in need thereof. 10 [IIIIIII]T ~
LR ¢~/ sl
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