NEW SUBSTI TUTED 2, 4- THI AZOLI DI NEDI ONE DERI VATI VES, PROCESSES FOR
PRODUCI NG THEM AND PHARVACEUTI CAL COVPOSI TI.ONS CONTAI NI NG THEM 5

The present invention relates..to the f d, of nd nore
particularly to that of Wr%%%??%UTEﬁ % ig{@@f?ﬁﬂ:ﬁﬁignﬁ More -
precisely, the subj ect DERIVARIVYESScPROCESSESVEOR| BRODPUCTING THEM

2,4 thi azol i di ”ed' Ofignd e¥Gircal cORBBs¥TIONS CONTAINING THEM

5- phenoxyal kyl - azol'Tdrnedrones, processes or producing them
their use and antidi abetic agents and in the treatnment of the netabolic
syndrone of nsuli npgespplagte. iAREdiRP A TRGA! LealcHenposid ] ons

cont ai ni ng Phem 15 unmerous 2, 4-thiazol i di nedi one derivatiyes
have al r eadshereist 10 seRd bBEAres PAFLIiGUABEYC TRy ehRAL (TakERGTAPSULPS ent
EP 193 256, Sar&qy&nf@g]pﬁpt EP 207 581). The corrpounds previ ously
described were 3/ t hi az Iidin |one 3__5 t%gl at _t he
position by a 20 benzfCT&diRERCLS] tc? é‘fc ehapfﬁaegﬁ

al kyl ene chai n towdmtt ivimg sl ynewe eanbuhlatzotmtienadenne dEhtEVia.hll&EBLI di ne
ring and ap.aryl_qgr Upg Th cture S ri in
gener al govarr?aar??%ﬁ Bﬁh?ﬁgx §£¥|tlt%é%t tgg?%gfgﬁbﬁQQBHQQ %%@ of
t he benzyl radlmut produGingowigs:, phebesyisrg and h@ntlémbetyﬁe@gents
previously 3l rpe‘ih%“dt‘fégtﬂghtngof()t@l@ée rﬁé’t%}%])’f@e@y%&%e of
hypotri gl yceridaem c activities |1 nkage at th posi tiqn the .
group R-O Ar- CHRrsw}in pesigkareeyapidt FBRsP PFE‘@F@HtéEEIluﬁwof’lttH@nﬁ
substi t uent c@@ﬁéi@ﬁ@ytﬁé}@ oxygen at the para p05| ti on of the

phenyl . W§ 2 ? ia a % §v ve
phar macol ogPcal  propert FBEE fou akpd ﬁggé b?%??’%??y 55 Sﬁéﬁgﬁeﬁlg
(Takashi Sohda, aﬁ*@aﬁﬂbeeem dBsicriBed( E82antidigh80ic agente i(Fakedan

that, in non-i r € the efficac
of  insulin %H%ntdﬁpefgfﬁ%%g?g$ %i? Batent W8S £G9C581 ). y

The compounds prev1ously described were mainly

thiazolidinediones substituted at the 5 position by a
20 benzyl radical, that is to say compounds having an
alkylene chain containing only one carbon atom between
the thiazolidine ring and an arYl group.
The structure of these compounds comprised in general
variations on the substituent carried by the aryl ring
25 of the benzyl radical.
Compounds possessing the structures previously
described and exhibiting notable hypoglycaemic and
hypotriglyceridaemic activities had as linkage at the 5
position the group R-O-Ar-CH,-.
30 These variations affected exclusively the R substituent

carried by the oxygen at the para position of the

phenyl.
Some of these compounds, beside their
pharmacological properties, manifest hepatotoxicity
35 phenomena {(Takashi Sohda, Chem. Pharm. Bull 30 (1982)
3580).

It is known that, in non-insulin-dependent diabetes, a
decrease in the efficacy of insulin leads to

* hyperglycaemia.



-2-. The decrease in the "activity” of insulinis | i nked, on
t'he one hand, to a pancreatic defect in the - I nsulin response to glucose
and, on the other hand, to = a hepatic apd_per i pheral (rnuscles - adipose
ti ssues) 5 insulin resj ta ce, urrent antld; ab%tlc t rapi,es
stinulate mainly i NS i ecr?@@?et’rrbn e VichbiAty 18

I nsulin resiistleent e, onndhhamnea&almﬂ; ortcdei godncreat he defigctedm the the

worsening of ¢ he sl phet £5ofy depL 8t LoNcBbl hed Tl -l PRDCT RBNNC g8l S

O her anti hyper ycaem ¢S n and oun havi'ng
“the 2,4-thi azola dhepditdee and upemipheralenfraseelehe -searhmcpmtylssueséul i n.
These thi-a ol idi | PNESei st Sduce glycema wthout 15 stinulating the
secretion o insul1n and prove nore ‘active in insulin resistance with
hyperi nsul i ni snfome current TREtGAPBERAS ofherRPirRsARIMIIASR | BALAAY new

. and differ frommédein 2, 4ééﬁ1‘9@tﬂdrﬂ| ned'vﬂ.rt%diﬁf' Valdntsicing i N BheRehki es
- whi ch the conpounds of t he art di sence of

di
offect on the SRFLATRRCDS S04 FaEh| 2 RALOF ofSEREE nadft FPPedpEBalean.
absence of tﬁmaatvoﬂsemmgefdﬁecthe adiiabettysi royli depletsonn dfhetlvasa-
of di abetegywit ?ilié ni sm The subject of the present
I nvention i's 2 peC| | ca the new 5-phenoxyal kyl -2, 4-thi azoli di ne-
di ones correspcﬁfd’leig ta@’lttlﬂwmgélmaeﬂ@qml guch [asr|Metformin and nthkich A

represents a li oxﬁidé’rm% aldfd €Re 4 - £ i3 GHB b&@ngsfc&ggpartgg 16

carbon atons 30 represents hono- “or, heterocarbon nono-
tricyclic aromfiRange Lﬁi%r%ewfch"%‘ﬁa}y ShAnREL Bhe or nmor e het er oat ons

These thiazolidinediones reduce glycemia without
15 stimulating the secretion of insulin and prove more
active in insulin resistance with hyperinsulinisﬁ.
The compounds of the present invention are new
and differ from other 2,4-thiazolidinedione derivatives
in properties'which the compounds of the prior art did
20 not possess: absence of effect on the secretion of
insulin, action on insulin resistance, absence of
hepato toxic effect, activity in diabetics in the case
of diabetes without hyperinsulinism.
The subject of the present invention is
25 specifically the new 5-phenoxyalkyl-2,4-thiazolidine-
diones corresponding to the general formula I:

=0 ()
."“'\. 0 s
(X LD A

in which A represents a linear or branched alkylene
group comprising from 2 to 16 carbon atoms

30 D represents a homo- or heterocarbon mono-, di- or
tricyclic aromatic structure which may include one or
more heteroatoms ,
X represents a substituent of the aromatic structure,

chosen from hydrogen, an alkyl group having from 1 to 6
35 carbon atoms, an alkoxy group having from 1 to 6 carbon



X represents a substituent of the aromatic structure, chosen from
hydrogen, an al kyl group having from1 to 6 35 carbon atons, an al koxy
group having from1l to 6 carbon -3-
atans, an al kox I I oup,,n wh ch.the a kox | kyl,.ar-oups
defined as abo "é%’ %?1 %} k %Ieﬁ I8 a% r}élrcgfmf'ﬁ l?cmy sfh cture
conpri sing one alkybr graups r |am;,§ dedftiinedhl las ahwlejdl IagR @myl ogroum 5
het eroatons in g.,Su r Hheny

ddfdadPa8 68, BrchBl R IR AN compPlolfif PRedl as

" [err]-naphthyl, an ara gr oup
above and the aﬁ’lyl @W@Jp rings duitienpbly abé\vl@laldén@ptlgﬁal | Yo onPWeses

one or noreésg é&@ﬁéét@éﬁ%‘tfn @Qea{-ﬁéjﬂsﬁ'éﬂ'agr%f? é’ﬁgﬁnﬁlér al brengnd o0
aryl fractions are defined as_ above, a hal ogen,

trifluoronethylad &- c9&ndS-naphtfuhoxsh, azalky r@roué)n in which, the
carboxyl, an alimkyr ia@ﬁpl isa d‘e&rlb@aaragieabave an&uh'thlyé.ryB gﬂbﬁpnes a
sul fonam' de, é 5% clry Lfon #am no

trifluoronet hogfE Vit eifé b?ﬂ@ YOﬁOTde's’?S On% ?Fn f"ﬁge
provi so that |fs1ﬂostextmm,s ame dvaYkylarylr aticead , whpser Jaralkiokes andt
represent E_Be %}@F‘i Orquactloné)h%.'})él QE@EB d  as above I, tl'ﬂﬁo ecegl ng
text, anong radi ca B tﬁ

be nenti o ‘as
honocar bon 20 @tl\riﬂdmﬂf@ﬂet’ehﬁél p@nﬂyano{er%]mw a[élrirtjmnapﬁtﬂhyl
or f1 uorenydmi@gli cal carbox&'IDnGmt e ShRE DV I, aaoaakbéxaagasal Y

e ™ o R e ol B s s G0 °' nbirite 358 Sl S o (o
' g calr bon atorrsalwrdsubﬁtmﬁlahixyo aan acﬁmdityrho, ed hyti £ puayrhet hasopr opy,

utyl, isobuty fert- butyl_or.pen and the |ike, an al koxy
gr oup ?g er?ljn%aa%slrhta %ﬁ ]f?%?ﬂ' %Q[%m cj;okboiralg atons and especial ly
a nethoxy, etwitdy, thermpowiso tlapripokyredtesautdxyharbitpbut oxy radi cal

and the |like, a halogen ge-Qup i s defined as being fluorine, chlorine,
br oni ne or Tadierl, (th__ D does not represent the 4- chloro—

phenyl group.
In the preceding text, among the aromatic

radicals D, there may be mentioned as homocarbon
20 structure the phenyl, a-naphthyl, R-naphthyl or

fluorenyl radical.

Among the heterocyclic aromatic radicals, there may be

mentioned pyridyl, the quinolyl ring or carbazolyl.

As regards the invention, an alkyl group is defined as
25 having from 1 to 6 carbon atoms and especially a

methyl, ethyl, propyl, isopropy, butyl, isobutyl, tert-

butyl or pentyl radical and the like, an alkoxy group

is .defined as having from 1 to 6 carbon atoms and

éspecially a methoxy, ethoxy, propoxy, isopropoxy,
30 butoxy or isobutoxy radical and the 1like, a halogen

group is defined as being fluorine, chlorine, bromine

or iodine.

The alkylene <chain A 1is a 1linear or branched

hydrocarbon chain having from 2 to 16 carbon atoms,
35 which is saturated or has one or more ethylene bonds,

optionally substituted with a hydroxyl radical or with



'I:he; al kyl ene chain Ais a linear or branched hydr ocar bon chai n havi ng
from2 to 16 carbon atons, 35 which is saturated or has one or nore

e'zhyl ene boRds I OIopt i onal | y substitut ed with a hydroxyl radical or with
-4-. a phenyl radical. An exa e of s e a
ethyl ene or pr ohyRReRY} JR e exampfeT‘H %s@nfhalﬁlnv&ﬂ}i Bf 2% so

relates to etﬁﬂéﬁr%f%f@ymeﬁ ztatthccmlmounds of general formula I, 5
to the enantioners, aﬁ:tlerem somarg and epl Bl S of 1S thg ¢ ggpouggs
58| (" {afEREEER Plaleq | 2B%aE

wel | as their solvates. envi sage e ketone

functions Ctaamtcaﬁiemtfmrmdmaﬁothehqempougdsrastfbgeuméaénépmééla » and
give rise tq npnoe di ghe I | wes of
gener al gforrrﬁul aq-'%[ V\FT tlgrsnseggé aﬁ?gg?%ké&?lﬁ%ﬂ%ﬁéon 6:qﬁ“{érﬁi%rz:)()gen of

the thiazolidi nleldemleccpmprguml, 3 welk as t}é%\@é Scbjev%taqﬁff ied and exist in

the formof basic saltsry gan be envﬁgﬁggaeﬁhaElﬁﬁécké@bﬁé Fluricéons
conpounds of 15 genera or mul include, the pglar macol o |cal |y

accept abl e sal tearsie® »Y thHee séiélléﬁloééldtléle potBdsEy Pecqme &n &ﬁ&ﬁ&l um
salts, calci um&@at@lv@nﬂ@ea@étr&oﬁé&mls other salts of the sane type

(alum'niurn iron, brs and ke I ich
~are not 230 phar macol o %altf]%/l Jp‘?’e{b?% Q s%e;g\}gratglsmerrfhgar?s%a %Ipe%'lc
i dentification, fcpmmiacall owhibechr epokaessn. an acidic paeSeg t B8 céBSounds
of general for n}il:f. +%en oaf:ccef'xg' %i&zéffdi@&fgﬂ@nmfr%erﬁa{fay e wenld oned

nor e particula current referre

-[3-(4-fl uorophemxyb%r@@%flﬁd@@@l%bﬂdi-%e'éﬂil%ngom of basic salts.
- (2-phenoxyet hyl ) - 2, 4- £ hi agpbs digredbanec salts of the compounds of
-[2-(4-fluor ophenoxyiet h ﬁ 4 th| azol | edl o]
-{[ 1- hydr @%y- 29¢BeFRLo hyF‘}‘c de™ *he ,_ mhapmagedomisally 20
g%[12 h%’ﬂrFXYaécéﬁtébllt@L @lamrsqus%]cm opgl }t—he sodiui, dallhbaz gdtdissdditone
- me enoxye iazql i
5-[ 2- ( 4- Cyaxoph§%€§ )e% p% %u aZdII Bﬁgn%ths, amine salts and
5-[ 2- (2-f 1 uor opbehexypalhygl ]<>f2t4'setr$az©l tﬂpﬁedaénﬁlmum, iron, bismuth

and the 1like). The amine salts which are not
20 pharmacologically acceptable may serve as means for
identification, purification or resolution.

Among the compounds of general formula I
according to the invention, there may be mentioned more
particularly, as compounds currently preferred:

25 - 5-[3—(4-f1uorophenoxy)propyl]-2,4—thiézolidinedione
- 5-(2-phenoxyethyl)-2,4-thiazolidinedione
- 5-[2-(4-fluorophenoxy)ethyl]-2,4-thiazolidinedione
- 5-{[1-hydroxy-2- (4-fluorophenoxy)]lethyl}-
2,4-thiazolidinedione
30 - 5-{[2-hydroxy-3-(4-fluorophenoxy)]lpropyl}-
2,4-thiazolidinedione
- 5-[1-methyl-2-phenoxyethyl]-2,4-thiazolidinedione
- 5-{2—(4—cyanophenoxy)ethyl]-2,4¥thiazolidinedione
- 5-[2-(2-fluorophenoxy)ethyl] -2,4-thiazolidinedione
35 - 5—[2—(2—naphthyloxy)ethy1]-2,4-thiazolidinedione
and their pharmacologically acceptable salts.
_ The invention also relates to the processes for
producing the 5-phenoxyalkyl-2,4-thiazolidinedione of

general formula I.



35 . - 5-[2-(2-napht hyl oxy)ethyl]-2,4-thiazolidi nedi one and their
phar macol ogi cal ly acceptabl e salts. The invention also rel ates
to the processes for . producing the - 5 -

5- phenoxyal kyl - 2, 4- thi@K0|b@b@%@@““befsynthggﬂgrmaééﬁfaiﬁb ‘to the
- 5- A Process of *, synt heAbMi accor in to the i nvention,
(route A, is a & ‘F%Fﬂ'?,nsyn(ﬁ%’éﬁ ik 2 cBRipeis |mmsh9coﬁé’é@hd of

formula I1: [erednsistsiinvihath X conphshd &f efslefiedras above, i's
subjected to the action of adlhalﬁlﬁ of formula [11: [err]

(rern) i n which Hal represents. | orine or bromne atom 10 Ais an

al kyl ene radi cal defined as(xmﬁnnfﬁ in the presence of(lg basic agent,

to forma conpound of general formula 1V: [err] (1v) i n which

X, D, n and5A aire wieichexl, a3 abdwe,add ddfdhed sasuhpeed ed to the action of
a dial kyl malo e % r pul % whi ch
Rlerr] and R [gﬁé]su?%g 3 g g?a Pgaﬁg%lJn|?Ft$edb?%%%%%5y V%Snngwgﬂ
met al al cohol atElI20 to forn1a conmpound of general fornula VI: [err]
Hal * "Hal (i)
in which Hal represents a chlorine or bromine atom,
10 A is an alkylene radical defined as above,
in the presence of a basic agent,
to form a compound of general formula IV:

AN /”a'

(X)u—"D (V)
in which X, D, n and A are defined as abové,
15 which is.subjectéd to the action of a dialkyl malonate
of formula V:

~ y,COOR; .
< | \)

COOR’,
in which R, and R’, are alkyl radicals,
in the presence of an alkali metal alcoholate,

20 to form a compound of general formula VI:

OOR,;

00.—D} A OOR", Vi)

in which X, D, n, A, R, and R’, are defined as above,
which is subjected to halogenation by the action of a
halogenating agent to form the compound of general
25 formula VII:
COOR;

o /F (Vi)
4" A COOR,

(x)n—-"D _ Hal

in which Hal represents a chlorine or bromine atom,



(RV!) ~inwhich X, B, n, A Rerr] and R[err] are defi ned as above,
whi ch is subjected to hal ogenation by the action of a hal ogenati ng agent
to formthe conmpound of general 25 fornulg VII: [err]

(VL) in W&C%Haﬁ rIﬁZ%%B[SRa ChLO" 48£106a DAOTBG AL Om

- 6- X, D n, A err a ert] are |ne above. The
mal oni ¢ conmpound VI nayThg %h‘ha?‘é‘ﬁp‘é\hl@qiu I ‘aﬁYNbﬁahé&ﬁgﬁéaBPdaﬁ’lth

gl];halogi m dﬁ gftagﬁ lg%ﬁ?c%érﬁﬂdﬁf%ihfﬁn N-BR180mias Eﬁt’:eﬁxﬁaﬁfnﬁtb&gt be agel on
sodi um hydride, 5 in erayro I a er, o
general fornmul £V 538 8505%’%?693;51 P@ﬂ Lhe ?é’ﬁ&fﬂnfl%ﬂ 5%‘é’ﬁt érllﬁlean
acidic mext W tonsalsydrgfwspeci al |y of hydrochloric acid and acetic

acid to give the [err]-kal ogeld ot opneral, "o Miacl:Viddinua (R ks

(M11) in which Hal; are as above

reacted with thﬂ@mmd@mmldmm ana- isfponified)-byi dgekildondme at geAdisl

formula I X 1 IR Whi ch

the X D, n and RGFEpSCRFEeGPE, STssiagly, of hydrochloridTold Hia
acetic acid to give the a- -haloacid of general formula

10 VIII:
Hal

vt -
(X)—=D O\A “COOH (Vi)

in which Hal; X, D, n and A are defined as above,
which is reacted with thiourea to form a 2-imino-

4-thiazolidinone of general formula IX:

o j\: ™

(x)n‘_" D

in which the X, D, n and A groups are defined as above,

15

which, without being necessarily isolated, is
hydrolysed to a 2,4-thiazolidinedione of general
formula I by adding an acidic mixture such as
20 hydrochloric acid.
This hydrolysate is preferably carried out by heating
under reflux. '
In this process, the basic agent used to form the
compound of general formula IV is preferably an alkali
25 metal hydroxide and especially sodium hydroxide.
Likewise, the haloamide may be N-chloroacetamide,
N-bromoacetamide or N-bromobenzamide and the haloimide
may be N-chlorosuccinimide or N-chlorophthalimide.
Another process of synthesis by the malonic
30 route (route B) consists in subjecting a compound of

formula X:

~t
(X)a—=D: O\-A COOR (X)



V{:hi;Ch, wi t hout bei ng necessari | y | sol at ed, S hydrol ysed to

a 2,4-thiazolidinedione of general formula | by adding an acidic

m xture such as 20 hydrochloric acid. - dhis hydrolysate is preferably
carried out by jheajdiyh r ]}g(}g' ladfifd Wh a1kyn Jdiup process, the basic agent
used to form the J'corrpoun ofS general,afor}Jrrulgta IV'is preferably an al kali

25 nmetal hydrfoxiRie n @ ereiag (defingd FROYRrdr oxi de. Li kewi se, the

hal oam de may he Npghloepr@dlon €8, form- waceiABgEmded\ sterbesgani de
and the hal oi m de be N-chl orosucci ni m de or N-chl oropht hal i m de.
ﬁ%@g?

Anot her pr oces SR Wl Khhe malonic 30 route (route B) consists

I n subjecting a conpound of formul a X Hakrr] (X

-7- in which R represents an_al kyl}f group, X, Db nand A are
as defined above, to hal oggnayj op/X\o formthe a-hal ogenated ester of
general fornula Xl: [ ephl—p: (XI) I n which Hal
represents g chlorine. or b{xc}lm n'e[')"atomA 098 D, n an@“%\ are as defined
above, ai Wiieth iHhY efsdrdbit d dHRIriMd lordt Wrauier idtdaie
presence of a huffering agent such a .odiéjm acetate to 10 formthe

2-i ni no- 4- t hi aZbl il ﬁb??é'“ng R MAS §8cined F9vS: |

(1rx and then in reacting the latter with thiourea in the
presence of a buffering agent such as sodium acetate to
10 form the 2-imino-4-thiazolidinone of formula IX:

o 1
T
_ NK
Ckh'*{iﬁfp\\ﬁ S

in which X, D, n and A are as defined above,

(1X)

‘which is hydrolysed by heating under reflux in
hydrochloric acid, to form the thiazolidinedione of

15 general formula I:

| o

|

j\:> o ()
00n.ﬁ;0b/’0‘\. . s

in which D represents a homo- or heterocarbon, mono-,
di- or tricyclic aromatic structure which may include
one or more heteroatoms, _
20 X represents a substituent of the aromatic structure
and is defined as above,
A represents a linear or branched alkylene group
comprising from 2 to 16 carbon atoms.
Another process of synthesis, according to the
25 invention (route C), consists in that a halogenated
compound of formula IV:
/N
D K (V)

in which Hal represents a chlorine or bromine atom,



in which X, D, n and A are as defined above, which 1is hydrolysed

by.' heating wunder reflux in hydrochloric acid, to formthe
t hi azol i di nedi one of 15 general fornula t: [err] (1)
in.which D represent s, 8yiiP-a ¥ dt S&E HH Uboy®No-, di- or

tricyclic aromatic structure which may, include ne or, .nore .,

het eroatons, 18 2 e ekpd skt Bhe §Egé?¥1t BgthSf zt'ﬁ’e‘t%l ilg[:')'&Ffi&@Fﬁre :
and is defined &ﬁar@ﬂ;&ye,c;btained Abyepeheensst fiohi nefir axt  lelkedhied meltkyll ene
group copprjsin romz2 to 16 carbon_.at ons. . Al er
process of syntffestet ecorsd’ﬁ%b £8 t létyfﬁ l‘i‘“ﬂ-veorﬁi8r14('r%1&taéz°&)lgqg%ﬁsi sts
in that a hal ogiimtedo form zompumouhdfof oyeneral \fofmukd I.

(1v) i n which n oL} - Rr Qg n t :

8] x ', 0 BRGEHSE" ek (RLEBrATn] X8 Nené! ARlvent ion
subjected to théreeté oR)ef the Bynthesisfol $er¥ied wish an aryloxyaldydni on
obt ai ned by the;agdhpde Of 28R alkalsi Bt alin  subjecting dehkvalil@ehsideh as
butyllithiumon 2,4-1hiazoli.dine- 5 dione to forma conpound of
general fornmul geempound of formula XII: | gnother process according to the

invention (route D) ,qthe spMdesis startspath an

aryl oxyal kyl al q.e-hfde r]jconsi sts in sub(J e_gti ng the

<(31I dehyde 10 cof)gtmPof fdBnula X |I: [err]
Xlil) E

in %«r?lich B répresents a linear or branched alkylene
group, comprising from 1 to 15 carbon atoms
X, D and n are as defined above, '
to the action of the 2,4-thiazolidinedione dianon
15 obtained by the action of an alkali metal derivative on
2,4-thiazolidinedione,
to form a compound of general formula XIII:

OH

O
- =g O~ X
Q—iD; B - xi
S
"0

in which B, X, D and n are as defined above.

20 This compound is then converted to a
dehydroxylated compound of formula I, by dehydration
and then selective hydrogenation, or alternatively by
reduction of the alcohol function to a saturated
derivative.

25 The invention also relates to another process
for preparing the compounds of general formula I (route

E), in which an oxirane of formula XIV:

o y
AT o (XIV)
(X)»—D: B
in which B’ represents a linear or branched alkylene
30 group comprising from 1 to 14 carbon atoms,
X, D and n are defined as above,



i!n_v\,hi ch B represents a linear or branched al kyl ene group,

conprising from1l to 15 carbon atons X, Dand n are as

defi ned above, to the actiop of the 2, 4-thiazolidinedi one

di anon : tal . e _acti al.i t ivative
on ' forg_‘,éé- t%a%?%%d%gng% éES)ﬂlﬁOWH@:Mt %hf olg‘r?1 ma%r%ga(r#plo%nd of
general fornul geXivatiyerr] (XI11)

in which B, X wDegndidy & ecs defi nagh #hoVedonedione diadfon obtailHd
conmpound is t hen converted to a dehy%;tg_’xyl at ed
conpound of foPHulthe adhiclerRiirat fokong base such ag, Pubpd iddidm %R

hydr ogenat i®n, fermakher aahbvahd bY general formulke®ucti on of the al cohol

function to a saturated derivak§ve. 25 The

i nvention also relates to another process for preparing the
conpounds of general formala Jp(roy E), (AVhhich an oxirane .
of fornula XIV: " ert] ©O NH (XI'V)

in which B represents a linear or bramcheﬁ-a&kylene _ 30 group
conprising from1l to 14 carbon atons, o X, D and n are defined
as above, . i . -9- f ormed by
reaction of aniBpWhaFBh¥dr Pm Bnaafl Bf oprei defined asqappygti ve with

[sic] the 2,4-thiazoli gapedbapeuddabifoFc2idian®¥ is then odweradd ivh of a
strong base such 43, DULYLLYLILY™ L8pouna® é?rméﬂeergf”p%‘nﬁ’ufé apneral
formula Xv:  Per FF?Y Y P g ( _ Y
10 dehydration and hydrogenation.
Another process for prodﬁcing the compounds of
general formula I (route F) consists, starting with a
ketone, in subjecting the said ketone of general
formula XVI:
O

o)
e \\T{/M\\
- (X)n—=Di R’ XV

in which R’ represents a linear or branched alkyl

15

group, or an aryl or aralkyl group, substituted or not,

X,-D, n and B are defined as above,

to the action of 2,4-thiazolidinedione in the presence
20 of an organic base to form, after dehydration of the

intermediate carbinol in an acidic medium, the compound

of general formula XVII:

R o
~
(X)n*gj;j_‘;’o ‘B)\gf{m | (Xvi

o
in which X, D, n, B and R’ are defined as above,
25 and then in reducing the double bond by hydrogenation
in the presence of a catalyst, to form the compound of
general formula I, in which the alkylene chain is a

brandhed chain:



in.which X, D, n and B are defined as above. The conpound

of fornmula XV is then converted to a dehydroxyl ated conpound of
general formula |I by 10 dehydration and -hydr ogenati on.

Anet her process for producing the corrpcw,nds of general formula |
(route F) consists, starting with a ¢&setone, in subjecting the said
ket one of general formul a )S/I err (XV1)

15 in which R f or branchéa al kyl

group, or an aryl or aral k@F“group, subst tu ¥ or not , X, D, n and
B are defined as above, to the acti oy of 2, 4-t hi azol i di nedi one in
the presence 20 of an organic base to foran after dehydration of the

i nternedi ate cay| bifol, iy aa[hd”‘%i d'a(iré%ﬂrﬁecf ges %%mpund of gener al
formula XVII: l{] ] (XVI1)

in which X, D, n, B andI‘IR! arat adaftiised hydroigenation 25 ahlet heampound
reducing the dogpie ?Qn%a{})&ﬂiﬁjreggn%f&%rably ]m' rtﬁéreg%séﬁegedae‘ 3

catal yst, to formthe co ound of, genéeral faormnul , In which the
al kyl ene chain®M&tal of the l?rlé‘r?éi’?é'ﬁ‘ fAmily on an inert support such

- 10 - [err] as, for exanMgle, palladized charcoal, platinized
charcoal or palladium on calcium carbonate.
To summarize, in the processes of synthesis C,
D, E and F, the compounds of general formula I are
10 obtained by the action of various electrophilic agents
as described below, in a non-limiting manner on the
2,4-thiazolidinedione dianion, ©preferably at low
temperature. .
This dianion may be obtained by the action of a
15 strong base such as 1lithium diethylamide, 1lithium
amide, lithium diisopropylamide, n-BuLi, on
2,4-thiazolidinedione.

Route of synthesis M
: e————
Route C o ) R——C—Y
X2
Route D .
R—CHO (o]
+ .AN -
Route E S
ul
' rR—<] ©
(o]
O
Route F
o

R represents:



X, D, n, Band R are defined as above. The catalytic .

hydr ogenati on of the conpound XVI1 is carried out preferably in the
presence of a 5 metal of the platinumfambiy-on an inert support such

as,- for exanple, pal | .adi zed charcoal, pl atini zed charcoal or

~pal | adi um on cal XymeBrpofate—B — To summari ze, in the processes of
. synthesis C, D, E and F, the conpourftls of general fornula | are 10

- obtained by the ion~-af various_el ectrophilic agents as descri bed
below, in a non-| 'tn5§ meier o/ 1he 2, 4-t hi azol i di nedi one di ani on,
preferably at_ .lo . r . : Thi s di ani on may be
obt ai ned by theDé%Figﬁfépggh%% g%#&%hg base such as [lithium

di et hyl ani de, K tdeppesentanithes substitmemt ofditheomugmatdd detructwrduli,
- on 2,4-thi azghiydisnedib@i€eg as apBIdt e of synthesis El ectrophl | es
Route C [err]nL ‘Route D Route E

Route F R r agpesssnss a linear or branched alkylene group

comprising from 1 to 15 carbon atoms,

B’ represents a linear or branched alkylene group
comprising from 1 to 14 carbon atoms,

10 Y represents a bromine or chlorine atom or a
methylsulfonyloxy or p-toluenesulfonyloxy radical,

R’ represents a linear or branched alkyl group,
or alternatively R’ represents an aryl or aralkyl
group, substituted or not,

15 X, represents a hydrogen or a linear or branched alkyl
group,
or alternatively X, represents an aryl or aralkyl group,
substituted or not,

X, represents a hydrogen or a linear or branched alkyl

20 group, .

| or alternatively X, represents an aryl or aralkyl group,
substituted or not.

The invention also comprises, as new products,
the intermediate compounds formed during the various

25 processes of synthesis and especially the compounds of
general formula: VII, VIII, IX, XIII, XV and XVII.

The compounds according to the invention
manifest very valuable pharmécological properties and,
as a result, find use in therapy.

30 The - compounds of the invention differ from the
other 2,4-thiazolidinedione derivatives in the
intensity of their antidiabetic activity in models of
diabetes without hyperinsulinism where the prior art
compounds, such as for example troglitazone, prove to

35 Dbe little active.

Thus, the compounds of the invention can be
used in the treatment of non-insulinopenic diabetic
states, making it possible to obtain a better control



[err] ' ' or D is defined as above, X
represents the substituent of the aromatic structure 5 and is defined as
above, B represents a |inear or branched .al kyl ene group conprrsrng
froml to 15 c o] 3;:% I &Pr esepLs | d18a[ br.

al kyl ene group i 52 |sr n§ Ei%%"r%‘ﬁgo 3 lﬁéc%(r: on éal onslat(I)'djg lﬁrgggr esents
a bromne or %Yﬁbrrne atom or met hyl sul f onyl oxy or

p-tol uenesul fonyl oxy raghgal , re&gnfggﬁesentgfa | i nggs gor braaghedval kyl
group, or alternatively, R represents an ar or aral kyl rou

R
substituted or WE@erimpubaAnisn,  AFIRRSIALER hVH%(BgeﬁnorlﬁpFPﬁéﬂ?n of
branched al byl dysl{sidgemias oenateaﬁatlaﬁyoﬂ&aﬂitl I SRItESARS, anmayyl or

ar al kyl group, bstltuted or. not res ts a_hydr ogen_or.

li near or branc%%’bué#?(‘ﬁ 20 *%r ofp, réduSFlﬁPt erﬁ%tr ﬂu'rcefﬁreseﬁflg an
aryl or aral kylmagmesngiopathdystrisksd or not. The invention
al so conprises, as new podugl ound To'fe dH eiH@%ﬁé‘iSnC% oynds,, £ o5 Med
during the various 25 process t hesi s especi a Iy t he conpounds
of gener al §kg miizeatment vrorfr thx w‘w boldcarsyndaqme of insulinThe
conpounds 13CCOF&H gk ad iﬁ@bl&ﬂ%ﬁn&'ﬁéneflcﬂaﬂ'EﬁékaﬁéﬁﬁlﬁaEEﬂéhé on
pharnacologrcal(propertres and, as a result, find use in therapy. 30
The- conpounds dt RS AT IRRERA R e r froﬁ%?h@tes' ot hePypoinsulinism,

2, 4-thi azol i di neghertensiiai i \waid vayslipidaehias - iBienslgo ofind habh-
antidiabetic activity in nod I | abet.es W t hqut -hyperinsulinism
where the pri or.”é%‘fiyn'&ec%%%%n c{lasl?rethes weth S@Q)a T ‘{]r $%-azone, prove
to 35 be little activeThe compounds THasd, théucbhpnmmns.ofus¢uaﬁnnveheion

can be 145etrdbddift SRl MBRp e HUTISUlii10Pg RG] 1% @PekkGstant
subjects, associated or otherwise with other metabolic
abnormalities.

The diuretic activity and the reduction in the
Ca** capture observed on rat aorta can cause an

20 antihypertensive activity for some of the compounds of
general formula I. _

Some of the compounds possess, in addition,
antiradical activities towards the hydroxyl and
superoxide anion, demonstrated with the aid of a so-

25 called cellular investigation model.

For these purposes, the compounds according to
the invention are used in the form of pharmaceutical
compositions which contain, as active ingredient, at
least one compound of general formula I, in combination

30 or mixed with a pharmaceutically acceptable non-toxic
inert excipient or vehicle.

The pharmaceutical compositions according to
the invention are intended for administration by the
parenteral, digestive, rectal, permucosal or

35 percutaneous route.

They will therefore be presented in the form of
injectable solutions or suspensions or multi-dose
vials, in the form of plain or coéted'tablets, sugar-
coated tablets, capsules, gelatin capsules, pills,



st ates, making it possible to obtain a better -control

- 12 - of glycem a by havi ng a reduced circulating insulin .I evel .
The prgvent i on this rel aj_j ve - hyperinsulinism
associated wit h ro f L daem an a:igg‘,] dant
activity, may ggh%%%tr %%(?% r%) S%p uct | on &s at mccro- l%and
macr oangi opat hi soluskens or SuspenS?Fﬁ@S@orr%@Unwnﬁqu%eﬁﬁﬁonl%aﬁ be
used in eﬁ)&i@f‘t EBDVeRE 198 £8EPohacsyatose. of insulin 10

resi stance involvin beneficial therapeutic effec

non-i nsul i n- dependent SuHF%B%?esex“qu{&Fp% ALEI |ﬁ?i}h1fose pFeriedisiesh and
dysl i pi daemgs orbumeh:aeryatammme celdullioBedepantenti ndi-ahetrds wetal

hyperinsul i ni sm ounds f fur e i1 dhe 15
treatment of Cﬁ?B@??Eﬁ?ronmagPﬁ51P sufr Sphﬁgglstfkg < éubje%%fqedw
associ ated or ostarwvhes erthaotbse fierabbéi golid fbrwsmaliti es.

The diuretic activity apd.the &g@e&ﬁlonldbéhe coggéerr]bgggggre ohkser ved

on rat aorta can cause an 20 antihypertensi've activity for sonme of the

compounds of  pojpethyleneghural|. stearates ¥R of bﬁe c apshaTRed

possess, in@ddiLLPPients.antiradical activities towards the hydroxyl

and super oxi de ani on, denonst r at eld with the aid of a so Eﬁ cal | ed
a S

cel lular investigation FgelParenteral useg,watgiye ﬁg}lﬁ%'ﬁs Hounds
according to phyBgoloyesklon etkinsed iBotbaitor maliutpiarstacenei cathe

conpositions which.contain LY r nt, at | east one corrpound
of general forrmFgl Eanmesﬁbcﬁgvgnlgg'ng ngﬁ18xed with a pharnmaceutically

- acceptabl e non-toxic  Thenerdosaas pi @Ay or VaeWi cl‘ﬂelthln wide Ifgits
pharmaceut ical %QQBEEEBQOQ§>a&ﬁgrghegabgutlc a1 MEN OAn@r e hkenteded for

adm ni stration I gestive, rect al pe cosal
or 35 percut an@6u§dme9ﬂ-§trat10n, as We‘h%ey"‘svmtll"le ﬁ%m&’ed@ é%’éenrﬁ% in
t he form of sliBeetabl e sol utions or suspensions or nulti- dose

As a general rule, the unit dosage can range
from 1 to 200 mg per dose and the daily dosage can

20 range from 2 to 500 mg.
The following examples illustrate the invention

without however limiting it.

EXAMPLE 1: 5-[3-(4-fluorophenoxy)propyl]-2,4-thia-

25 zolidinedione (I) (according to route A)

STAGE A

Preparation of 1-(3-bromo XOpOX: -4-fluorobenzene (IV

30 A mixture of 58.9 g of 4-fluorophenol, 137 g of
1,3-dibromopropane and 65 ml of water is heated to
60°C. 58 ml of a 10 N sodium hydroxide solution are
then added and the mixture is heated under reflux for
72 h, with stirring. The reaction medium is added to

35 500 ml of water and 500 ml of dichloromethane. The
organic phase is decanted, washed 3 times with water,
dried over sodium sulfate and concentrated under a
strong vacuum, to give 120 g of an o0il which is
purified on a silica column, eluting with petroleum



Viqls, in the formof plain or coated tablets, sugar- coated tablets,
capsul es, gelatin capsules, pills, - 13
- cachets, powders, suppositories.-arg rectal capsules,

solutions or SuspRas! 089 51§ oBICH5ARAREUBBONY) 34 £1uBOLRERSBLK Bire OF

for pernucosal USé: t'abl e ex f nts are cellul ose
derivatives 5 opbwmainredrimttheiherwepf rwseilal kal i ne-earth netal
car bonat es, magnesi um phosphat e, starches nodi fi ed starches or | actose
for the solid forms. rectal use; utter
or pol yet hyl8Regl {FRSLs )stféaPQE“esz 23y gl 2Hq p@s %‘i‘?@f'er egglo(?elg Girent s.
For parentemal gg@r)vatarposaqyeays spl wWHons, 6.7-physi tdwgi aw) psmlnmie,
i sotonic sol utions a{e t he vehi cl s most conveni ently used.
. The dosage within wide limts 15 according to the
. therapeutic indication and the route of administration, as well as the
~ age and wei ght e subject. As a general rule, the unit
dosage can ran E&A&E

ron11 tg 200 ny pir dose and the daily dosage can 20
he e

range from 2 t oR&EEpans diestexy 1 of o y: he

STVt 30 o reheatky honeu!
5-[3-(4-fl uor ophenoXy) propy I N e ( according to
route A) STAGE A 2 SOFIFBBare&hOaﬂd&r sortiedon 75 68! ih (R

1- ( 3- br onopr opoxy) Healdddr ebersree §hd) 35 HL of dleb‘hyri] xhalenate5&re g of

4- fIuorophenol66%5??]Erog§lﬁ? ihglﬁég OR%”%t@%%eé?é@& 3% Wﬁ&?reﬁén

heated to d FOm hydroxi de solutiof a
t hen added and SBeé6ngxofir &-i(3 -heatmopropoxy) rdf-fduofrobenzene are added

15 The mixture is then heated under reflux for 2 h.

The reaction medium is concentrated under vacuum and

the residue is taken up in 500 ml of ethyl acetate and

500 ml of water. The organic phase is washed with

water, dried over sodium sulfate and concentrated under
20 a strong vacuum. _

67.5 g of ethyl diester of - [3-(4-fluoro-
phenoxy) propyll propanedicic acid are obtained in the
form of an o0il, which o0il is used without further
purification during the next stage:

25
IR: 1731 cm* (C=0 ester)
NMR: (CDCl,) & ppm 1.2 (6H, t, 2 CH,); 1.4-2.2 (4H, m, 2
CH,); 3.3 (1H, m, CH); 3.7-4.3 (6H, m, 2 CH,0+CH,-0-Ar)

30 STAGE C
Preparation of the ethyl diester of chloro-

3- (4-fluorophenox ropyl]propanedioic acid (VIT
Under an inert atmosphere, 7.4 g of sodium
hydride (80% in suspension in oil) are added, in small
35 fréctions, to 70.3 g of the ethyl diester of
[3- (4-fluorophenoxy) propyl]l propanediocic acid in 500 ml
of anhydrous tetrahydrofuran.
The reaction is exothermic.



72 :h, with stirring. The reaction nediumis added to 35 500 ml of water
and 500 mM of dichloronethane. The organi ¢ phase i s decanted,
washed 3 tinmes with water, dri ed over 3pdi um sul fate and concentrat ed

under a st r'ﬂ?@ ?ﬁé’t’:’f&n e@il\[(rﬁ %goagdgé ‘?ngj ! f%' .Cthh 3fter E%r lhfled on

a silica col um, ng Wt
- 14 - et helrettsrrn@gt'@f ropgt bEempprapuxe) - and| 1B dhersfend-ghdoro-

obtained in thesﬁc%mﬂﬁlc?é‘ %'Ile added NWR frﬁ%%”]'}he[eféalcﬂ%ﬂ 2485

(2H, m CH[ %1 t, 5 CHerr]Br); 4.

CH err] O, @ht%iﬂl-?xorrﬁ‘er%nyl pr ot ons) STAGE B:

PLepar agionsohtme @iﬁwd&réilmtehe@fsfﬁrfédffa@r% ﬁOatdzooc 500 Iéll of
enoxy) pr osy roopanedi.oi ci sodi um OXi

Sol uti on (2.68 RETTE oiSho 5’8 nf {of i 8§P¥& YA r PESan %%gmtcbf theet hy!

" mal onate are remmmh dmtqni/mme. The noxgangci sp]saseredsfmrec%ﬁlt@m ahBen

53.6 g of 1-(3- rﬁéé’%@&%}fe v@.{te dded 15 The mxture is

e reac

~ then heated un i on mediumis concentrat ed
under vacuum ariEi’le Orgﬁtllceﬁlfc&ﬁ? i $st dbhen u@riedsover sddiumybudfetete and

500 m of wat erevherHdRNLaaRPASAITBSHediet vy ¢ Wﬁ&%&a:dréf%i) O¥gr
" sodium sul fate an concentrated under 20 a stron&évacu m 67.5

g of ethyl diR& te:ethé(fl fizepuer| usto- chlogRendsy fpldpprpPprepamedioi
acid are obtai rpﬂfbpﬂ]t;hﬁ)panedﬁi& CGictd Dh | thehi&hm0bE aﬁ usedwni EROWE

further pur i atipo e next st cnferr]
(C=0 ester) ﬁ‘/ﬁ J(%@I[Lll'e ?‘)‘ ?]F] B‘b’ﬁ%ﬁg‘ia’f%?f‘ tduﬁl??l[ eF%f Txﬁ 2.2
(4H, m 2 GHage]); 3.3 (1H, m CH); 3.7-4.3 (6H m 2
CH err] O+Cigerr] - O Ar)
IR: 1747 cm (C=0 ester)
NMR (DMSO) & ppm 1.2 (6H, t, 2 CH,-CH,), 1.75 (2H, m,
CH,), 2.3 (2H, m, CH,), 4(6H, m, CH, esters + CH,)

20 STAGE D: _
Preparation of 2-chloro-5-(4-fluorophenox entanoic
acid (VIII) .
70 g of the ethyl diester of chloro-[3-(4-
fluorophenoxy) propyll propanedioic acid in a mixture of
25 200 ml of 6 N hydrochloric acid and 200 ml of glacial
"acetic acid are heated under reflux for 20 h.
600 ml of water and 400 ml of ethyl acetate are then
~added. The organic phase is washed 5 times with 500 ml
of water, dried over sodium sulfate and then evaporated
30 to give 56 g of 2-chloro-5-(4-fluorophenoxy)pentanoic
acid in the form of an oil which is used without
further purification.

NMR: (DMSO) & ppm 1.4-2.3 (4H, m, 2 CH); 3.9 (2H, t,
35 CH,-O0); 4.6 (1H, t, CH); 6.8-7, (4H, m, phenyl protons)



30, STAGE C Preparation of t he et hyl di ester of chl oro-

[ 3- (4 quorophenoxy) propyl ] propanedi oic acid (VII) Under an
inert atmosphere, 7.4 g of sodium hydrude (80% in suspension in oil)
are added, |n sg%i 3@ fractions, to 70 3 g of the ethyl

di ester -t uorophenoxy) propyl ] propaned| oic aC| din 500 m

of anhydrous t ePx e N f 5-13- - £ hiflrophean , X d

- 15 - The &iﬁgh S added [ sic] for 1 h after |t has

returned to ro % of N-chl oro- succinimde are
added in fractions. The5% eﬁctqfon 2i-§h orosi5gi¥ifil uersphensxy) 1 pertea@odioxt ur e

IS then stirgedybpd gﬂdhzat 28EethlSural0 il 43 w1 o\ratze&ne%%x%%@noqf
ethyl acetate are added t he reacti on nedium The or ani ¢ g ase is

decant ed and ar%@%ﬁe@m #h élf’l?regoﬁoé R GFLO\AE‘tlePf 2 oG4t Sphase
i(s tlhgn grlj)/;:d ?d@ids‘éﬁieuntﬁéhhfaﬁﬁedloan@vw a:heﬁfwﬂ@leﬁ??v?m%ﬂwolmw 71)9
yi e 0 ster . chloro uor enoxy) -
propyl]propaned¥%¥%u§c$8r ﬁR¥H% ng eafrﬁﬁqﬁq Rﬂn?ﬁlféom %%mB&§4$ Fout
further purifics00onldofi wgtelre amext500 mlstafjeetlipl acetBelite eadided:]

C=0 est 1.75
(o m o hoq THETOEREEY Sidee P de T?ég@ e %agg{fe” L Fofhes
CH err]) 20 @gu(gigpf wat¢¢ep§hgtp§gangp p ase is dried over sodium

2-chl oro- 5- (4- f 4P opdegayy WM %ﬁorate@chﬁdéyl Makuum. 48 g of7®iq of
the ethyl diester _of chl

or
f I uor ophenoxy) fFepyPPhroBEHed M g‘P-lLr' atﬂld- iif Prrified or silisge mlusdng N
hydrochl oric aowﬂtnnd5200dﬂbhﬂbr@h@th&he/ac&tehbc acpu/ar e heat e lun@or
reflux for 600 m of water and 400 m of ethyl acetate are then

added. Thel rga%+%t$ﬁ%se I's washed 5 tinmes with 500 m
21 g of solid are obtained which are recrystalllzed

from a dichloromethane/heptane mixture. 13 g of

5- [3- (4-fluorophenoxy)propyl] -2,4-thiazolidinedione are

thus dbtained in the form of a white solid whose
20 melting point is 119-121°C.

EXAMPLE II: - 5-(2-phenoxyethyl)-2,4-thiazolidinedione
(I) (according to route B)

25 STAGE A

Preparation of

zolidinone (IX)
18.5 g of the ethyl ester of 2-bromo-4-phenoxy-

butanoic acid, 6 g of thiourea and 5 g of sodium

30 acetate in 100 ml of 2-methoxyethanol are heated under
reflux for 3 h. The reaction medium is cooled and
concentrated under vacuum and the residue obtained is
taken up in 75 ml of demineralized water and 75 ml of

dichloromethane.
35 The organic phase is decanted, washed and dried over
sodium sulfate to give an oil. By crystallizing from
_acetonitrile, this o0il gives 6 g of 2-imino-5-(2-
phenoxyethyl) -4-thiazolidinone in the form of a solid
which decomposes above 250°C.-



of mater, dried over sodiumsulfate and then evaporated 30 to give 56 g of

2-chl or 0- 5- (4- f | uorophenoxy) pent anoi ¢ acid inthe formof an oil
which is used without further purification. NVR (DVBO) [err]
ppm 1.4-2.3 (4H, m 2 CHerr]); 3.9 (2H, T, 35 CHerr]-O; 4.6 (1H, t,

CH); 6.8-7, (4H, m phenyl protons) - 16
- STAGE E: STAGEr Bparation of _
5-[3-(4-fl uoropppogxyl Pk

+ 56 g of 2-chl or0-5-14-TTUOT OPHENOXY 0 50 AMd- 290
thiourea in 410{& of 2-nmethoxyet hanol are heat ed at 110[err]C for 3 h.
410 m of 2gN hydro](czlhl og:cg 20fﬁC|%Jia,{lq15J'%e_n(2a t m4xt1._|1_q't A -
heat ed under reflux for er returnin 0 roo erature,

500 nl of waterlighBoBOOLR IH0 &hoLf a@etl\‘atfé’%%cl'g'm& ﬁgldTﬁé?eorl’kyﬁ‘he@

phase is decanteﬂdaﬁdrwshﬁdfw:tte S lixesolid éQQsﬁtamtzté@ten'mEh%dl&mam c
phase is dried ove ate and then ev ed under vacuum 48

c
g of oil ar&® 0‘6%373%8 I‘i’a@i e ¥ |‘1'"1”'e%iro i €1, Purdfing b
with a dichl oreq:eyhtaablazetnon feow 3 a bycyehbherané et hiyt ura%etate 21 g

of solid ane V\:hl are ryst I |zed from_ _
di chl or onet angt}'ﬂ% tan cl{n113xtu ive § 1':’ of 51’ (@ p%enoxyethyl)

5-[3-(4-fl uorop%eﬁo&?}@?@byd}n?dﬂomﬁl ab@lml@h/ﬁe’@lt@me mglting taus avsai ned
in the formof goybgte solid whose 20 nelting point is 119-121[err]C.
EXAMPLE | 1: 5-(2- phenoxget hé? -2, 4 th| azol i d| nedi one (1) (according
to route B) 25 STAGR bh-2,4pthiazolidinedipne was

(2- phenoxyethylaléetbbaalned b@lﬂﬁdﬂyﬁbdé§§ of synthesisl8ceo#d®hgt e
ethyl est €n Of 120\9té3m224 rE‘Qenoxc.yompound is obtained in the anhydrous

form and then melts at 81-83°C.

EXAMPLE IIT: 5-[2-(4-fluorophenoxy)ethyl] -2,4-thiazol-
idinedione (I) (according to route C)

20 33.4 g of 2,4-thiazolidinedione are dissolved
in 1700 ml of tetrahydrofuran, under - an inert
atmosphere, and while the temperature of the reaction
medium is maintained at -78°C, 228 ml of butyllithium
(2.5 M hexane) are added dropwise. The temperature is

25 allowed to rise to 20°C and the mixture is stirred for
2 h at this temperature. It is cooled to -78°C and
31.2 g of 1-(2-bromoethoxy)-4-fluorobenzene in solution
in 600 ml of tetrahydrofuran are added dropwise. The
temperature is then allowed to rise to room temperature

30 and the mixture is stirred for 20 h at this
temperature. The reaction medium is poured over 2300 ml
of 2 N hydrochloric acid.

The organic phase is decanted and concentrated. The
residue is taken up in 800 ml of ethyl acetate and

35 1000 ml of water. The organic phase is decanted, washed
4 times with water, dried over sodium sulfate and

. evaporated to give an o0il which is purifed on silica,
eluting with a dichloromethane/acetone (97/3 by volume)
mixture. The product obtained is recrystallized from



bﬁt.anoi c acid, 6 g -of thiourea and 5 g of sodium30 acetate in 100
m of 2-nethoxyethanol are heated under reflux for 3 h. The reaction
nmedi umis cool ed and concent rat ed unde{ vacuum and the reS| due obt ai ned
IS~ taken up.in 75 ner al i zed Water and 75

di chl or omet hanedlégc’pmygr g5 FIFJSrphage i § d&dantisdl2 V\fés‘rfé‘dlod?ﬂi’lmﬂ%)dver
sodi um sul fate ebhgll/ez ad-thiaz8yidiysdbdhe ziareg fébﬁ’?]medfiqe; ofhé&r !ﬂ&tmht hi s
oil gives 6 g ofc2-i et hyl thia Lpone in e
formof a soli déf 2 ‘8\%?@% %ié%%)(rirp%}sl%gga %%(/%13%0?%?’?? c-® 54- §9 g '

- 17 - STAGE B:~ Prepar ation of 5- (2-phenoxyethyl)

-2, 4-thi azolg di geshy s s5-Pr1- _ _
2-1 m no- 5- (2SI phenoxpﬂﬁ Ivi 5( {h[:L iydroxy 4 d‘q %r}g%fn,pf(?ﬁolﬂyﬂy)(;ﬁt?yﬂl}
hydrochl oric actu?z %'/lé"‘h%% % med’-%%leFX:F%ﬂ ukageerding o seouge D)
crystallizes. This solid is filtered and waishﬁd Wi t/h Wﬁ.tf)l’ andtt?en10
purified by ystallization from a cyclohexane/ethy acetate

m xture to %-Zgééi g of . 5- (2 phenoxyet hyl ) -

2, 4-thiazol i di n2xémps o iy o af @ & ]J&Eh L err]Cth

5- (2- Pheno ethyl)24 | @z0l i cin wa 0 obtain e
pr(()cess of )i)gynt hesi s ac%:%r%l Cfdé %gdqp@ut Eeﬁé ?HF? fipothd asdj(%ﬂfi/altf?ed in
t he anhydious 50 goff érra‘-lﬂmm atn ssoBeFeon] G:n 1so mEXAFPIEE K- :
5-[2- (4-f1 uor ophersnyl et h)ﬁdll%wzg_é hi ggol -5 11 diggedi %%m(otl?)ce(:%g_&%%g;dgg to

route C) 20 4 4-thi azol | d| ned| one are

1700 m) of t%’t'?eafrﬂﬁbfo?%‘g%# S TaRCtipRepedium dsmbephefe unded

whil e the tenperefluse ﬂsrtm ki eatdé®ran indidi dtmdSouaddt ai ned at
are_added dropw,se.

-78[err] C ,228 f. b | 5_M hexane

The[terrpera%ureﬂl sQ'LfS gé%é w%ﬁa%drl Iéé‘ﬁ) YA c28fd the Heaidus i és

stirred for - tgkdn aupt lirs ¢ehpkr athee. |The sorgahtd tphasa3[£sr Wesaed
with water and then with a 2 N aqueous sodium hydroxide

solution until the starting phenol completely
disappears. The organic phase is again washed with

20 water and then dried over sodium sulfate and then
concentrated under wvacuum. The residue is solubiiized
in a mixture of 1000 ml of THF and 700 ml of 5% agueous
hydrochloric acid, and then heated under reflux for
3 h.

25 After cooling, 500 ml of water and 500 ml of ethyl
acetate are added to the reaction medium. The organic
phase is decanted, dried over sodium sulfate and
concentrated under vacuum to give an o0il which is
purified on a silica column, eluting with

30 dichloromethane. 36 g of 4-fluorophenoxyacetaldehyde
are obtained in the form of an o0il which is used

without further purification.

IR: 1739 cm™ (C=0)

35 NMR (CCl,) & ppm 4.35 (2H, d, CH,), 6.4-7.1 (4H, m,
phenyl protons), 9.8 (1H, t, CHO)
These data are identical to those described in the
literature (J. Med. Chem. 1977, 20, No. 4, p. 540-6).



31..2 g of 1-(2-bronoethoxy)-4-fluorobenzene in solution in 600 mM of
t'etrahydrofuran are added dropw se. The tenperature is then allowed to
rise to roomtenperature 30 and the mnixjygre is stirred for 20 h ‘at
thiks tenpergturg The reaction nediumTs poured over 2300 ni of 2 N
hydrochloric ac ~The organic phase is decanted and concentrated. The
residue is takeprogucti8f0 mobf etdw] [1adetdricecant @5 (£10{(ophedfoxatler .

. The organi c pha | sydecanigd, she 4 with water, dried over

' sodium sul fate B)CHCATLRS gedl 2 ft—%hlch S purlfed on
silica, el uting mntﬂndedlahl@newethamesaherenea(@ha&tbpnvmﬁﬂﬁg 749

m xture. The prduct t {g?g I '1i:zed

- 18 - %dl |§g r 20‘? & ifd{&‘%di)’&{é‘ %1 fz?erqnf"uoropher‘;ﬂ(g% )drous

" ethyl]-2,4-thi aE6€F§ Ydapbneanr eisbt 9irﬁearieﬁ th@4f 8dm of Iyrtyd hifhdamsol i d

whose melting popns MSif4hdRhRES | bre adfed FXABFEsEVat -78°cC.
5-{[ 1- hydr oxy- 2-( 4- quorogheno ethyl%— . 2,4-thiazo dlnedlone %FIII)

- (according to rgé?erEﬁCtl n meé¥héElﬁ:t en SFFgﬁﬁéaFPan o% at :

- 4- fIuorophenoxyahehahgehnd606XéH)tolO78°C and 3¢2g9qi(ﬁ f lasdidphenoxy -

~tert-butoxige 3 phepo solution_in 180
- m  of tertjﬂ) g%%%%gggﬁyd%oﬁpo ué%/g %% 9‘ Pbrohﬁ%ﬁ@?ﬁl&fh Je
- di net hyl acet al hgddofheaneacei addaddgentily. h@heemluNdee is atdfrned ffmr 96 h
under an inert 96”H§Hh§Ee 7385d taridS a&g}fefgfaésdhua@ermw \%ﬂ%cﬁﬁ%

residue is taken up in et Ré et her. The organic phase is
with water and Th@nrﬁPFﬁlﬁan aﬁmeéﬁstéﬁéﬂuﬁph}&rBﬁpd@l of &g dw@ed? Nunti

the starti ng ah@aniorleowmcquel lextuﬂé sappear s.ordih ¥ gaﬁhgsehai% I's
agai n wash ter_and then i ed .over. sodiumsu]fa E and t hen

concentrat €d un %?a%\%g(Jm %qtéﬁtﬁé HRAEg| (YRFHYRg an Fﬁ S YR urtE of
1000 m of THF 40d wDOofil ethyblaaguabesand 40§ dnbcdt owacernci d, and then
heat ed under reflux for

The organic phase is washed with water, dried
over sodium sulfate and then evaporated under wvacuum to
give an oil which is purified on a silica column,

20 eluting with a dichloromethane/acetone (90/10 Dby
volume) mixture. 12.2 g of an o0il are obtained, which
0il crystallizes. The solid obtained is recrystallized
from a dichloromethane/heptahe mixture to give 7.6 g of
5-{ [1-hydroxy-2- (4- (fluorophenoxy) ]ethyl}-2,4-thiazoli-

25 dinedione in the form of a white solid whose melting
point is 131-133°C.

EXAMPLE V: 5-{[2-hydroxy-3- (4- (fluorophenoxy)]propyl}-
2,4-thiazolidinedione (XV) (according to route E)
30
STAGE A:
Preparation of (4-fluoro henoxy) methyloxirane (XIV
45 g of 4-fluorophenol, 94 ml of
epichlorohydrin and 56 g of potassium carbonate in
35 800 ml of anhydrous acetonitrile are heated under
reflux for 20 h, under an inert atmosphere. 400 ml of
water and 200 ml of ethyl acetate are added to the

reaction medium.



3 h. 25 After cooling, 500 nl of water and 500 ml of ethyl acetate are

ad‘dgd to the reaction nmedium The organic phase is decanted, dried over
sodi um sul fate and concentrated under _yacuumto give an oil which is
purified on a silica colum, 'e?é

L .tl'n% with 30 djchl oronethane.
3_6I gv\/n'Of ) 4-f1 uor ophenBrpaceraradaydehase e scanked i nveaReRorti e an

ol ich is ugedy watddhoutidaréver BeaibinCaul¥ate and ddhcdnOfawed err]
(C=O0 35 NWR §I?CCI [err]) [err%eppm 4,.d%5 (.2H, d&:' CHberr%l), 6A]d17%

(4H, m phER$ETpr BREHYR, oT8e (FEsiduHe® P 158 a8ta &r el cal
gzot g?se descrichedmn) td&Euting! Wiehatar dichlovetetBaar/he@Eane20{5SNKG0 4, p.
Production 5 ofY vagume) mixfnre t9 g3VE; I4l90392[ﬂ1fen§)%<_% : ghenoxy) -

et hy: }-2, 4-t hi aethiydi redirere (M| the form of an Updlkr Wéﬁqchnéﬁt uRatbsHher e,

a solution of 7 5 f -t hi el | [ 200 M of :
anhydr ous 3:21[er an%)}/{&r gft% gnwi%'stﬁp?trugpg?gjéb%gﬂ%%ﬂgﬁcgsﬁglnl'i t hi um (2.5 M
i n hexane) are added dropwi se at -78[err]C. . The reaction nmediumis then

z;izrfeld fc.);)r ﬁ Rt (Zglg%@)r]g:tﬁﬁg{g %% than algaionzytpobed t(Qu, 7%, ercg)C angl 36 g
-f1 uor ophenoxy- acetal dehy in.solution_in 40 f anh

tetra- 1@ydr r &8 arlé ddéd3géﬁﬁl'y.nghgﬂni xt "733 gﬁ?‘r e@’f%ﬂégyf 30

- min at _-78[err]&cfua1_ilst)hen for 20 h at roomtenperature. The reaction
nmediumis taken up in 250 m of an ice/1 N hydrochloric acid mxture.
The organic phase is 15 decanted, concentrated under vacuum and, taken
up in 400 i of et MHeswcolatta ane Adentical ke diiose described Tha
organi ¢ phase i waspgd mithatgf, Jdfd chewVerises umsul frée and, t hen
evapor at ed_under vacuum to give an oil which is purified on a silica
col um, 2015el B+ AP736&h a dichl oronet hane/ acetone (90/10 by '

volunme) m xture. 12.2 g of an oil are obtained, which oil crystallizes.

The solid obtained is r [
Jed i s ecrystallized

Production of 5-{[2-hydroxy-3-(4- (fluorophenoxy)] -
20 ropyl}-2,4-thiazolidinedione (XV '
A solution of 28 g of 2,4-thiazolidinedione in
450 ml1 of anhydrous tetrahydrofuran is prepared under
'én inert atmosphere. 191 ml of butyllithium (2.5 M in
hexane) are added dropwise at -78°C. The reaction
25 medium is then stirred for 3 h at 20°C and then cooled
again to -78°C and 40 g of (4-fluorophenoxy)methyl-
oxirane in solution in 150 ml of anhydrous
tetrahydrofuran are added gently. The mixture is
stirred for 30 min at -78°C and then for 20 h at room
30 temperature.
The reaction medium is taken up in 600 ml of an ice/1 N
hydrochloric acid mixture. The organic phase is
decanted and concentrated under vacuum. The residue is
taken up in ethyl acetate and the solution obtained is
35 washed several times with water, _dried over sodium
sulfate and then concentrated under vacuum. The residue
is purified on a silica column, eluting with a
dichloromethane/acetone  (90/10 by volume) mixture to

give 15.2 g of an oil which crystallizes.



fron1a di chl or onet hane/ hept ane m xture to give 7.6 g of _ _ _
5-{[ 1- hydr oxy- 2- (4- (fl uor ophenoxy) ]ethyl}-2,4-thiazoli- 25 dinedione in
the formof a white solid whose nelting - 21peint is 131-133[err]C

EXAMPLE V. 5-{TRiBYydreuyid- (4« f| wecepaeadrykar op¥kdm a dichloro-

2, 4-thiazolidi ned according to route E) 30, STAGE A
Preparation of {:g‘i’ﬁﬁéé%%'é%ﬁﬁy) ne‘flﬁg'f‘b&‘?rane ? XI v)ive 10.5 g5 gof of
4- fLuoropheno%SS { [298ydtroxy- 3914—fluepmphé?gﬁpy?pfgpygpeﬁﬁigg?iﬁﬁgﬁﬁzzlum
carbonate in ydrous _.ace | :
reflux for 20 hdlﬁgglgkanQE égga?ﬁggpﬁ gﬂEﬁ FLid whaps, melF 1560

of ethyl acét ateodne d8dee-98°Che reactlon medi um . .
- 20 - : - The organi c phase is decanted, washed twice - wth
wat er, dried over sodiumsulfate and concentrated under vacuum The

residue is puriEXRMPLE ¥Is$t fh-methybt2rpbenoxymethylih a
di chl or onet hanez \@ptRiLz6 204 DRled®iohy VﬁjUUE&cG%&lﬂﬁetotﬁbﬁﬁaeFﬂo g of

(4-fluorophenoxy) - met hyl oxirane in the formof an oil which is used
in t he next stage without further purification. NVR (DVSO [err]
ppm 2.8 (2H0 m_JQiELA}) 3.3 (1H, m CH) 3.8 10 (1H, dd, CH[err]) 4.3
(1H, dd, CH[err&} (4+to{n ph%ﬂyl _me These
data are identi T . em

1978, 21, No. 12;44thiazghii@dimedione (XWINGE B:

29.3 g of 2,4-thiazolidinedione and 34.2 ml of
phenoxy-2-propanone are heated under reflux in 500 ml
15 of toluene for 20 h in the presence of 2.5 ml of
piperidine and 1.3 1 of acetic acid.
4.75 g of paratoluenesulfonic acid monohydrate are
added and the mixture is again heated under reflux for
20 h, removing the water formed with the aid of a Dean-
20 Stark apparatus. 1000 ml of water are then added. The
organic phase is decanted, washed twice with water,
dried over sodium sulfate and evaporated. The residue
is purified on a silica column, eluting with a
dichloromethane/acetone (90/10 by volume) mixture. The
25 solid is taken up in diisopropyl ether and gives, after
filtration, 17 g of 5-[1-methyl-2-phenoxyethylidene] -
2,4-thiazolidinedione in the form of a yellow solid
whose melting point is 153-155°C.

30 STAGE B:

Production of 5-[1-methyl-2-phenoxyethyll-2,4-thiazoli-
dinedione (I)
_ 9 g of 5-[1-methyl-2-phenoxyethylidene] -
2,4-thiazolidinedione are hydrogenated at 100°C at a
35 pressure of 40-50 bar, for 100 h in dioxane, 'in the
presence of 9 g of 10% palladized charcoal.
The reaction medium is filtered on Celite and
evaporated under vacuum to give 5.5 [lacunal] of 5-[1-



Pr oducti on of 5-{[ 2- hydr oxy- 3- (4- (fl uorophenoxy)]- 20 propyl} 2

4-thi azol i di nedi one (XV) A solution of 28 g of
2,4-thiazolidinedione in 450 m of anhgyzireus tetrahydrofuran is
prepared under merhgi- 2OBREn3IPBERDEY €3, 49inihzBL 1 RuhikE bhEI UM (2.3ddd 1
hexane) are added_dropw se at err]C. The reaction 25 nediumis then
stirred for 3 hmﬁﬁtQEEePP?EFaﬁﬂ tHent ﬁoFed again to -78[err]C and 40 g
of (4-fluorophenoxy) net hyl - oxi rane sol ution in 150 m of

for 30 mn at f%@&ﬁ%ﬁ#&%@ﬁ@%ﬁ%ﬁ S soF Bl Solbomys® or 11C
rTeaction ned unTHE INWBNTOENIin 600 m of an ice/l1 N hydrochloric acid

m xture. The organic phase is decant ed and concentrat ed under

vacuum The residue is taken up in ethyl acetate and the solution
- obtained is 35 luashéM OEeVHEEXPEREMENW th water, dried over sodium

~sulfate and then concen&-gat@éicé&qpﬁ{ Véﬁu%tirci‘félé@@i@u%ctlv:}t%r By ifHeed
~on a silica colunn el uting met h ane acetone (90/ 10

" by vol une) mi xt 8F8 1i groute gio¥Fe i’B ?’f};’%ﬁl“%ﬁ?tﬁll \Wﬁfi@ﬁ Py sthgniinsulin-

.- 21 - 1thi sdepehddnt Bsabeeesysha@htedetln ratonby Stréptbkotocin.

" met hane/ hept ane m xture to gi ve 10.5 ¢ of

- 5-{[ 2- hydr oxy-3-(4-fl uorophenoxy)] propyl }-2, 4-thiazoli- di nedi one in
- the formof a whitePROCEDURAose nelting 5 point is 96-98[err]C.

~ EXAMPLE VI: 5-[1-nethyl-2-phenoxynet hyl ] - 2, 4-thiazolidi nedione (I)

- (according to route F) 10 STAGE A.h- Preparatlon of 5-

[ 1- met hyl - 2- phef$8%8€hy p Hagdeone ( XVl 1)
- 29.3 g of ZH- th'aZO|'dTHéd'96ﬁ iﬁguiinngbeﬁﬁent @H%%Q%ESZ Rigdeanong; are
| heated under refL“élhgdSQQ rat%SbyOf nggng%gi 1nject102 (B% %%% %&€§%ﬂ§e
cof 2.5 m of
’ birth) of Streptozotocin.
The diabetic rats used are 8 weeks old.
The animals are kept, from the day of their birth to
20 the day of the experiment, in an animal house at a
regulated temperature of 21 to 22°C, and subjected to a
fixed cycle of light (from 7.00 h to 19.00 h) and of
darkness (from 19.00 h to 7.00 h). Their diet consisted -
of a maintenance diet; water and food were provided “ad
25 libitum”, with the exception of the 2 hours of fasting

preceding the tests where food is withdrawn.

METHOD
On the day of the experiment, the rats are
30 treated orally with the test product, and then 90’
-1ater, are anaesthetized with Nembutal. 2 hours after
the administration of the product, a 500-pl blood
sample is collected_from_the tail.

35. COLLECTION OF THE SAMPLES
The blood is collected over Heparin. All the.
tubes are placed on ice at the time the samples are
collected. These are then centrifuged for 10 minutes at



8

'pfgeridine and 1.3 1 of acetic acid. 4.75 g of paratoluenesul fonic acid
nbnohydrate are added and the m xture is again heated under reflux for-
20 h, renoving the water formed with the-akd ef a Dean- 20 Stark

appar at us. 10003ﬁb00ffﬁﬁdﬂhﬁﬁdhé/ﬁﬁh&&@edtoTthpara@éga@HéFﬂﬁﬁﬁhﬁfhed
decanted, washed_.twi.ce wt over sodium sul fate and

evaporat ed. TheStEUeRLE as rﬁglgéViP?eE°§ﬁlgl§lllca colum, eluting with a
d|chIoronethaneﬂ&eep&aemQQBbtalhﬁdvdbudﬁbtmubuued ifhe 25a15qhbdsbs t aken

up in diisoprop et he n S f||tr t

5-[1-met hyl - 2-p end%?ef%?l?ﬁg %?ay q}yq§ 31 QP Ct he 9 BT T of
~a yellow sol%d assawhoseenearmngdeMMtlmmeﬁﬁate5§[err]c. 30 STAGE B:

~Producti on of 5:%%@@4* 3 Ets%n%eet{yéfdy Zo 8- EHE@EQéEémiﬁ inedafed )

9 ¢ of phenoxyet I"dene one
are hydrogenatednaﬁhfoéFéﬁﬁFG at a2§8 pPe§su Beoﬂa100§otbara88ﬁwr 100 hin
- dioxane, in the presence of 9 g of 10% pal | adi zed charcoa
: The reaction nedium.is filter on _Celite and evapor at ed under vacuum
(o give s o |1 adihnpsieay pROCEDUE o
nmet hyl - 2- phemox yetdlddose larid)i Bxotate nedi one whose mel ting

point is 106-108[err]C EXAVPLE \ HA| CAL STURY OF TH
COMPOUNDS OF 5 THE | NVERTYOd t ‘iﬁ‘?\/l %&%ﬁﬁfﬁaﬁ‘f‘y bed dik
To determ ne anlantEGEabswﬂ@sactewhnyqb? t(BppendogfaEbiouf€66n an

experimental nodel@fup0-insulin- 10 dependent diabetes induced in rats

by Streptozotocin.™ )
: The plasma insulin is assayed by a radio-

15 immunological method

3 - RESULTS
Table 1 collates the main results obtained.



2 - PROCEDURE

The non-insul i n-dependent
neonat al

Met hod for obtaining the rat nOSTZ nodel

di abet es

i njection (on the day of

di abetic rats used are 8 weeks ol d.

nodel S

bi rt B ef Streptozotocin.
The ani mal s are kept,

15

obtained in rats by a

The
fromthe day

of their birth to 20 the day of the experinment, in an aninmal house at a
regul at ed tenperature of 21 to 22[err]C bJected to a fixed cycle
of light (from7.q6 00— a  UATKIESS bdgmgMghd- 00 N jo 7.00
h). Their diet Corfs 2P nf_a._m%ance_m—ei—,—ma-t-er— or e
provided "ad 25 |fi bitunt, wi_th"? he ekcept®on of the™ hoyrs of " fast| ng
precedi ng the testls where floo8¥5eas t hdinghlippemia GiygpEmiaOD | Insulinaemia n
the day of the exgerinent, |The [als afe 30 treated.gcally Wth the [est
product, and thenp—565 Hatef—are—anraesthet zethg-tNerbggrat—— hours
after the admifnistfatidgn of Fhe ﬂrndurf a $00-[errll lhl aod. sanpl e
is collected from{the #ail.| 397 LECTI*ON OF| THE “§ANVPLES 7 The
bl ood is collected ove4 Hegarin-3 Al the -35 tubes af® plgced 8 icejat the
time the sanpl es gre— s ¢ Hechgd—1 e gre tien cggit i f{uged_ggor
m nutes at - 23 3006
revol utions/ mnuté_to %enarate #Re orlgani 234 el eftent s las r53|dlv as
possi bl e. The plaéha ot ai nel i s [di st r#but ed i nt-d0 2 aI|quoﬁ§ [err]
one for the assay|[of gBycagm a ad [ actatasm a; {hese-gd agsays-aare charried
out inmediately g the—otgrer—for—thgassyy—of g suifrmaegga——1 S
stored. i n the] - e HC - up-to-th je—assay—|
1 -1 -12 9 -48
11 -12 -31 - =21 -23
12 -6 -35 -6 -56
13 -14 2
14 -4 -23 -7 -51
15 -14 -9 22 -12
16 -6 -12 22 0
17 -20 +4 7 -5
18 -8 -4 -9 -17
19 -6 +2 20 -10
20 -10 14
21 -1 -9
5 These results show the efficacy of the
compounds according to the invention in reducing

spontaneous glycaemia and the circulating insulin level
in animals made diabetic.

ACTION ON PPARY‘s
thiazolidinedione

The

idiabetic agents

which i

derivatives
the

ncrease

are

insulin

sensitivity of the target tissues in animal models of

non-insulin-dependent diabetes.

10
ant

15
adi
cel
adi

pocytes,
1 1lines; however,
pogenic effect

" the mol

remains

Thiazolidinediones are

known to promote in vitro the differentiation,

ecular

uncertain.

base

into

of the preadipocyte and. mesenchymateuse

of this

The



ANALYTICAL PROCEDURE 10 - ducose and | actate They are
determ ned by the glucose oxydase and | act at e oxydase techni que
(Eppendorf Ebi o 6666) - Insulin - 25 - The plasma insulinis

assayed by a raghps,dPi & IRAMOL8 Cake%t and SelefEPVLTActivators
Table 1 collates the main results obtained

- 24 - of the Y receptor Tm.qutted by  acovpeygREBsisome oq
ng/ kg/ 4d | ﬁ>roﬂﬂﬁef@t‘.dﬁﬁ/ 4(d PPARy: “Perox.lsomeG yP26Di feratstl i naem a
nsu

g'ycaenla_z IngggaaReceptorle), a memaﬁr of the “supgr" famlﬁylff
+1 -B7 nuclear37receptors whdabe actiorB in adipo@§enesis hds
:gg _ 0 récent%}éesb_eg)l detg%s_l?rated. Th‘eZ:;'most pot‘_??x% of thefg 6
-10 -47 agents, thiagolidinedippne BRL 49653, bindg to PPARys
?12 10_9 with alﬁgssoc1at%@n cogftaﬂg)Kdlé prox1maé91y equailgf
-23 4Q-onM. The gresult of gthe treatmgnt of tth cell line 43
-14 10 C3H10T1/2  with BRL4 496534 is an23 effectivé
:gl : 12 d%?feg%tiééfon igto -a%ipocytesi.gzl‘his d_erﬂ-arjigtrates_'_ﬁhe 16
-7 -5 high affini8y of the8 PPAR ligawWd and proves that RPARY
1?4 6 is a 'flolecular" 2to.:trget foriGhe adipogeni%0 effects 10f
) thiazolidinediones.
15 _ Unlike the other known thiazolidinediones
(troglitazone, proglitazone, BRL 49653), the

thiazolidinediones of the present invention have no
activity on the t;r.ansactivation of PPARy. Likewise, the
thiazolidinediones of the present invention have no
20 activity on the transactivation of the other nuclear
receptors PPARs, PPARa, and PPARS. The thiazolidine-
diones of the present invention are weakly or not
adipogenic on the 3T3-L1 cells, unlike the prior art
thiazolidinediones which promote the differentiation of

25 the 3T3-L1 cells into adipocytes.
Thus, the compounds of the present invention
have properties which the prior art compounds did not

possess.

30 EXAMPLE VIII
The following compounds corresponding to the
general formual I were prepared by one of the methods
of synthesis A, B, C, D, E or F. Their constants are
listed in Table II below. '



21 -9 5 These results show the
efficacy of the conpounds according to the invention in
reduci ng spont aneous gl ycaem a and t-hegi+4 cul ating insulin |evel in
ani mal s nmade di abetic. 10 ACTION ON PPAR[err] s The
t hi azol i di nedi one derivatives are anti di abetic agents whi ch
i ncrease t he insulin sensitivit the target tissues in ani mal
nodel s of non-i nsul i n-dependent di abetes. Thi azoli di nedi ones are 15
known to pronote in vitro the differentiation into i _;LLe&,_.I‘of
the preadi pocytd and nesenchynateuse cell [Jines f;"cq'n Weyqr. the
mol ecul ar  base f[of thijs adi pogeni c ef f g;p_‘n.cc?’de I"ng Route of
uncert ai n. THeompound STRUCTURE (Kofien (R 25k | -
t hi azol i di nedi onds are gotent and sel ective activiatorsiN  |of |the [err]
recept or activdied Vi a____peroxisone proliferato (+PRAR[err]:
"Peroxi sonme Prol|iferatqr - acti vedoRecept rsJ_&r ]")} a nenberjof the
"super" famly off 5 nycle whose |afaloitfds.ed Psseidi pogehesi s
has recently {beep dgnon g NOSIH pot grbds-nf l4ishe Bagent s,
t hi azol i di nedi ong BRL 49653} iHedl afS@P s$B8i qt i on
constant Kd appr¢xi matelly equal to 40%9M Thg W&l t of the treafnent
of the cell linell0—_C3B10T1/2 wi-t-h BRL—44653 5 & .
effective differentijati on into adi pocytes. THis depons{ratgs the
high affinity of [the PPAR | i gand-@ t hat [PPAR] Bt.rg |s1.70 Ji s a :
nol ecul ar target f0|2thé adi Eni c ef f dct SNibf " 9496 38%| UWBngdAoBef. 15
Unlike the otlher kngwp azol i di n&ar§nes (tri84?i 45 one,
proglitazone, RL 49653) , t he thi azol|i di nedi ongs off the present
i nvention have n ﬁ{,{ié/i ty—or—the—transacttvgttompt—PPARgT T~
Li kewi se, the . t hi azgl i di hones of thegpresgnt i nﬁent on have np
/\/\J(' 53.52 153.42
o 121-123 {449 ]4.60 A
3 : s\{H 520 [5.15
o]
o)
/@/O\/Y(NH 48.62 |48.51 c
116-118 [3.71 |3.85
4 cl ' sﬁ 515 [5.14
. O
[o
5 O/O\/\‘/l( 41.79 |41.79
NH 104-106 {3.18  [3.25 c
Br S\< 443|442
o]
o
' ° 54.95 [54.88
6 s/ 149151384 |3.62 c
2C % 1068 [10.59
N™ : (o)
o
7 @[oj/\‘/l("“ 5433 |54.32
145 |4.18 {4.28 A
s
o ~< 528 |5.21
o




20 activity on the transactivation of the other

PPARS, PPAR err],
pr esent
unki ke the prior

and PPAR[err].
i nvention are weakly or
thiazoljdinediones which pronpte

rt

not

The t hi azol i di ne-
adppogeni ¢ on the 3T3-L1 cells,

nucl ear

re

ceptors

di ones of the

e

differentiation of 25 the 3T3-L1 cells into adip cyte oalou- gﬂd Thus,
the conpounds of {dgpkaedent invention have p oeld €s ICH‘°:§M9 prior
art conpounds di df not possessSTRUCBRE EXAVPLE "ﬂﬁko|4 H R i F
foll owi ng conpounf@ls corrgsponding to the genefral f{rmu | were -
prepared by one op+the-—nbthods of synthesis B C DLEQ FE_TJheir
constants are listedlin Table II belowo
- 26 - 57.35 |[57.16
cal cu- 8 H 1nd-e2t 31 fsmand Boute of
mp.inferr]C C C Si s 5.57 1548 $TRUCTURE
(Kof | er) H H N N
81- 83 arrye-ots 5588 55.60 Hie+r+
105- 107 4.67 | 4.68 B, C 0 hem 5.90
5. 85 | °\/\/\/\‘h»;ﬂdrate 5496 |54.82
51.78 51.70 9 LM |es70 ss3 [sss | A
o ‘( 427 |420
. [o]
F
L i |
- 56.55 |56.59
10 o/\/\/\\/I(NH 98100 542 558 | A
s\< 471 467
(o]
O
o _ l62.70 |62.58
11 ‘ NH 185-187 [4.56 |4.61 c
s 4.87 -la.79
A
0 - le1.82 o171
12 o 121 426 [4.44 c
’J::::r’ NH 423 |42
F s\<
e O
)
o\v/\\r/Q 51.76 |51.60
13 LMo 87 |395 |a97 c
‘1& 549 |5.51
¢ o
)
o .
_ 51.76 [51.65
14 @[ \/YI(NH 138 [3.95 [4.06 c
. s 549|551
o




2 [err] - 94- 96 3.95 4.06 A C

5. 49 5. 46 _ 53.52 53.42
121- 123 4.49  4.60 A - -328[err]
5.20 5.15 . 48.62 48.51 4 Jerr]
116-118 3.71 . 85 C b. 15 [catbu- élo
41.79 41.79 5i[err] ol 1" a0
3.19 3.25 (compound 4. 43STRUCTUHE Tonen . ln | Y®sq5
54. 88 6 149- 151 M. 84 3. 92
6 [err] 10. 6 1d. 59
54.33 54.32 145 4.18 - |4. 28 A
5.28 5.21 7 [er{] | O - 2T0 ls2st

156 N\(NH 133 [456 [4.88 c

s 487 lag
. o -
OH o

O\M 48.70 4861
16 NH 131-133[3.71 [3.79 D
F s%. 516 [5.12

[o]
- .
_ | ° |
50.52 50.35
17 o NH 9608 [6.24 |[4.35 E
OH & 491|479
\«o

” el |
H,C 0\/\//( 56.82 |56.89
18 NH 134-136 [5.87 [5.88 A
oH s~< " ls40  [s41
3

3 -
O\M 57.35 [57.18
19 g NH 106-108 521 {5.24 F

S~< 557 [5.56

o * |se.83 |se.8s
20 NH{ 101-103[5.80 {5.82 A
s\< 474 473

°\/\‘)j\ 51.24 |51.12
21 1 NH (234236394 [4.02 c
HOOC ~ 498|487




cal cu- _ | ated found Route of

mp. inferr]C C C synt hesi s Conpound STRUCTURE
(Kof I er) H H ' N29 - N 57. 35
57. 16 EXAMPLE IX 119-121 5.21 5.33 cC 8
Lerr] 100 5- [3- (4-fluoroph 1124, 4:2hdazo14dine-
54.96 54. 82 ng 5- -fluorophenoxy) propyll =2z 4sXhiazolidine-
4.27 4.20 9 dione t4isteéts | 56. 55
56.59 10 [err] 98-100  5.42
5.658 - A 4. 71 4. 67 62.70
62.58 11 5 e BAcerine ingredient 10085- 187 4.56
4.61 C - 4.87 4.79 45
1.62 61.71 127 "neat stArs =9 121
 4.26 4.44 C Maize stagch3 4. 22 13 [er?] 9
2749 55é-17860 i BBcrystalline cellulose 3.95 2Y C
' - 777 e Ethyl cellulose 8 g
10 e Magnesium stearate 5g

for 1000 finished tablets with an average weight of
0.225 g ' '

15 EXAMPLE X
50 mg 5-(2-phenoxyethyl)-2,4-thiazolidinedione'gelatin

capsules

e Active ingredient - 50 g
20 e Lactose 75 g

e Magnesium stearate 5g

for 1000 finished gelatin capsules with an average
weight of 0.130 g

25
EXAMPLE XT
75 mg 5-[2-(2-naphth6xy)ethyl]2,4-thiazolidinedione
coated tablets
30 e Active ingredient 75 g
e Silica 39 g
e Lactose 112 g
e Carboxymethyl starch as
sodium salt 9 g
35 e Talc g
e Magnesium stearate 7 g

for 1000 centres weighing on average 250 g



51.76 51.65

14 [err] _ 138
3.95 4. 06 C 5. 49 5.51
28 -cabcu- :
| at ed f ound Coating:m pach[err]C C C Rout e of Commpound
STRUCTURE dgfgyier) H H synt hesi s
N N %2.70 62.81 15 [err]
133 4. 56 4. 68 Gud arabic 4.87 4. 91
48.70 48.61 16 I ' 131-133
3.71  3.79 D Sud:"F‘\’Je]ala 5.12 50.52 50.35 17
[err] 5 Titanium dioxidle- 98 4.24 4.35 E
4.91 4,79 0.5 Herr gReswax [err]
56.92 56.89 18 - 134-136
5.87 5.88 A Carnauba) yax 5 11
Ethyl vanilin
10 for 1000 finished coated tablets with an average weight

of 0.400 g..



57.35 57.18 19 [err] 106- 108

5.21 5.24 F 5.57 5.56
56.93 56.85 20 [err] - 31 - o 101-103
5.80 5.82 A . 4.74 4.73 CLATIMS. 51 24 51.12 21
E?gg] 4 87 1. New 5- phenoxyaiﬁylzg 4- thlazgéldlnedlgﬁﬁﬁPLEpfx
100 ng 5-[ 3- ( 4edaralofvamulyy) @:opyl ] - 2, 4-t hi azol i di ne- di one tablets
5 [err] Active ingredient H 100 g [err] Wieat starch
45 g [err] Maize starch 55 ¢g [err]
M crocrystalline cellul ose N [err] Ethyl c%blulose
8 g 10 [err] Magnesium stearate for 1000
finished tablets with a(r}noaverage vgl ght f >_—_0C.)225 g 15 EXAWPLE X

n —_—

5 in which A represents a linear or branched alkylene

group comprising from 2 to 16 carbon atoms
D represents a homo- or heterocarbon mono-, di- or
tricyclic aromatic structure which may include one or
more heteroatoms

10 X represents a substituent of the aromatic structure,
chosen from hydrogen, an alkyl group having from 1 to 6
carbon atoms, an alkoxy group having from 1 to 6 carbon
atoms, an alkoxyalkyl group in which the alkoxy and
alkyl groups are defined as above, an aryl group

15 defined as an aromatic cyclic structure comprising one
or two rings optionally including one or two
heterocatoms in the ring, an aralkyl group in which the
alkyl group is defined as above and the aryl group is
defined as above and optionally comprises one or more

20 substituents, an aralkylaryl group in which the aralkyl
and aryl groups are defined as above, a halogen, a
trifluoromethyl, a cyano, a hydroxyl, a nitro, an
amino, a carboxyl, an alkoxycarbonyl, a carboxamide, a
sulfonyl, a sulfone; a sulfonamide, a sulfamoyl, an

25 alkylsulfonylamino, an acylamino, a trifluoromethoxy
n is an integer ranging from 1 to 3
with the proviso that if A represents the butyl radical

(X)n._--D does not represent the 4-chlorophenyl group

in free or salified form.

2. Tautomeric forms of the compounds of general
30 formula I according to Claim 1.

3. Enantiomers of the compounds of general formula

I according to Claim 1.

—_—

AR ) A A



;

EXAMPLE Xi

coated tablets %°§nglFeFrfcﬁéFgéﬁglﬁ r EdRé

50- ng 5-(2- phenoxyet hyl)-2, 4- thlazolldlnedlone gelatin capsul es
err] Active ingredient 50 g 20 [err] Lact ose
75 ¢ [err] Magnesi um stearate - 32 - for 1000

f-ini shed gel atia.capsul Biabtbbeéﬂséﬁ@&@geof £ HeL %Engeh nfs130¢ 9 %e%deral

- napht ﬁ)ethyl]z t hi azol 1 di I one

75 ¢
[err] Silica 5. Epimers of the compdfn@s of [§&fi¢raBCEBERULa I
312 35 [egfrr]a?@ggaéxgekgyblgagrgh as sodlungsglt Cerr]
I\/agnesi um st%ear ate Solvates with Wager or é&or o]r%iccenébEﬁemi gi‘ﬂ' ng
on average 250 ghe compounds of general formula. I acé%&dlng £&° 5
Lac CGel atin Gl e
Ti t ani um di oxi d&- Beeswax Car nauba wax

Et hyl vanilin
of 0.400 g.

10

15

20

25

30

35

710 for pARPRaEbNG§HEE1 EpahedebBRbEE SRR 2301R%EL20§ paei ght

compounds of general formula I according to one of

Claims 1 to 5.

8. Compound a&dccording to one of Claims 1 to 7,

chosen from the group consisting of:

- 5—[3-(4—f1uorophenoxy)propyl]—2,4—thiazolidinedione

- 5-(2-phenoxyethyl)-2,4-thiazolidinedione

- 5-[2-(4-fluorophenoxy)ethyl]-2,4-thiazolidinedione

- 5-{[1-hydroxy-2- (4-fluorophenoxy)]lethyl}-
2,4-thiazolidinedione

- 5-{[2-hydroxy-3-(4- fluorophenoxy)]propyl}—
2,4-thiazolidinedione

- 5-[1-methyl-2-phenoxyethyl]-2,4-thiazolidinedione

- 5-[2-(4-cyanophenoxy)ethyl] -2,4-thiazolidinedione

- 5-[2-(2-fluorophenoxy)ethyl] -2,4-thiazolidinedione

- 5-[2-(2-naphthyloxy)ethyl] -2,4-thiazolidinedione

and their pharmacologically acceptable salts.

9. Process for producing the. compounds of general
formula I according to Claim 1:
H
O N

>=o ()

(X B0, 8

in which D represents an aromatic structure as defined
above,

X represents a substituent of the aromatic structure as
defined above, . _

A represents a linear or branched alkylene radical
comprising from 2 to 16 carbon atoms,

n represents an integer ranging from 1 to 3,

with the'proviso that if A represents the butyl

* c L M s *



31 - CLAI MVB. 1. New
5- phenoxyal kyl - 2, 4-t hi azol i di nedi ones of general fornmula I: [err]
(1) 5 in which A represents a |inear -og3branched al kyl ene group
conpri si ng frOfiE‘a%htv:,%lllfS g bOl’f' t 0fBes noP FEPFESERE StRe NOIBN1SFo-
het er ocar bon nono-, di- 4&f/m ‘ricyclic aromatic structure which may
i ncl ude one or qpre heteroatons 10 X represents a substituent of the
aromatic struc®sRYl 9TURysen from hydrogen, an al kyl ‘group having from 1
to 6 car bowhld ol Ak Aty th=au R hwtipgedd @h Edramd acarthon - at ons,
an al koxyal kyl group in which the al koxy and al kyl groups are defined
as above, an aryl group 15 defin His an aromatic cyclic structure
conpri sing one or mg ) optionally |nclud|nganone or two
heteroatons in the ring, an’arar y group in mhlch the al kyl group is
defined as above, 3pgd 4 *98( any o QRS qe il | bove and optionally
conpri ses one or nore substituents, an aral Iar roup in_which the
aral kyl 5and-SarsHbipdiamd & ethef AREEORS °§b(ﬁ/ f@ﬁﬁ@@n formula
trifluoronethylgre cyano, a hydroxyl, a nitro, an am no, a car boxyl, an
al koxycar bonyl, a carboxam de, a sul fonyl, a sulfone, a sulfonamde, a
sul fanoyl, an 25 al kyl sul fony o, an acylanlno a trlfluoronethoxy n
is an integer ranging fromgi-to 3 grth the proviso thél}if A represents
t he butyl radical [err] does not represent the 4-chl orophenyl

group  in frige wiidRIHLI deﬁx@!é@nts a2.chloriklicirichin® B oaf, t he
conpounds of ggperal 30 fo

accor di 0
represents an éikylene radukal def%ne&las above,
10 in the presence of a basic agent, to form the compound

of general formula IV:

- \\‘//Hal

(X)n —-D . (V)

in which X, D, n and A are defined as above,
which is subjected to the action of a dialkyl malonate
15 of formula V:

COOR,
< "

COOR',

in which R, and R’, are alkyl radicals,
in the presence of an alkali metal alcoholate, to form
the compound of general formula VI:

COOR;
«/ \\
(X)a—= OOR’, \"4)
20
in which X, D, n, A, R, and R’, are defined as above,
which is subjected to halogenation by the action of a
halogenating agent to form the compound of general
formula VII:
COOR,
o vy
¢ \A/F COOR'
25 (X)a—=0 Hai COOR"

A O R AR 1



3. Enantioners of the conmpounds of general formula | according to
C aim 1. - 32 - 4.

Di ast ereoi soners of the conpounds of geneBal - formula | according to
Caim1. 5n whlcﬁpl naw of, the epMpRUNGS ahdieRel adrd Ouelidck as
according to im 1. Sol vates with water or an organi ¢ sol vent
of t he coﬁ%BUﬁds of general formula | according to Claim 1.

7. Phar nacehdghcaid yhaatedt ainderbaseflwal tta afn t heidic mdeup@endso of
general fornul accardi e _of a o] . 8.

Conpound accor%ﬁ%ﬁ gggogeﬂb#E%Fqg of g%gefg& lfg‘%mﬁ%%s\elgqr'omthe group
consi sting of: - 5-[3-(4-fluorophe y) propyl ] -2, 4-thi azol i di nedi one
5- (2- phenoxyet hyl ) -2, 4-t hi azol i ¢ ipne 15 - :
[ 2- (4- quorophenoxy)ethyI] 2, i di nedi one i

{[ 1- hydr oxy-2-(4-fl uor(mjae-negy)] et OOH 2. 4-thiazolidinedione
5-{

[ 2- hydf oxy- 3- (4-f | uorophenoxy)] propyl } - 2, 4-t hi azol i di nedi one

0 - 5-[1-net hpl whigheHetye®hyD} - 8, éndhAaawlei defiédednes above,

(4- CyanoPt}EﬂQi‘N) éh%ela]c%?é' t‘m"n L q.éﬁ'fr@ On@o give the 2-imino-

[ 2-

[ 2- (2-fl uorophenoxy) et

-[2-(2- naphth9r§hyﬁépﬁydpn9n4 pﬁlagﬁﬁraﬂnéar@ﬁéa IX:and their

har macol ogi cal | y acceptable salts. 25 9H Process for producing the

conmpounds of general formul a | ng to Aaim1l: [err]
in which D represents an aromatic str e as defined above,
(1X)
/0\\ N+ .
(X,

10 in which X, D, n and A are as defined above,

5-
5-
2
5-
5-
5
p

which is hydrolysed to a 2,4-thiazolidinedione of

general formula (I) in acidic medium.

10. _ Process for producing the compounds of

general formula (I) according to Claim 1, in which a
15 compound of formula X: .

~N
(X)»—=D’ A COOR (X)

in which R represents an alkyl group,

X, D, n and A are defined as above,

is subjected to halogenation to form the o- halogenated
20 ester of general formula XI:

Hal

(@)
o Xl
00— X \coor &b

in which Hal represents a chlorine or bromine atom,
X, D, n and A are defined as above,
which is reacted with thiourea to form the 2-imino-4-

25 thiazolidinone of formula IX:

N
X
e IS#NH | "

W e



30 X represents a substituent of the aromatic structure as defi ned
above, A represents a linear or branched al kyl ene radi cal
conprising from2 to 16 carbon atons, - 3B represents an integer ranging

from1 to 3, 3.5.n WhELEhtEte B, O¥l 88t hahréf déf&ﬁaﬁeﬁﬁnhﬁobge but y

- 33 - %I E‘E’% does not represent .the 4-chl oro-

phenyl group, vt cRYESRivEed iR ¢ ABt aFf oBRELYM &R nhPEm |the
[err] compounﬁlbf general FBrwlahIX D and n are deflned as above,
5 is subjected tlo the actjon of aﬂi hal oal E‘él O%}é

[err] (111 Frocess 50T PROBEFIRG,, ¢ PntsCSmE’ﬁPBPFne o

brom ne at ddn generaA rfapmaskent $IAn agldopiddmg rizxoli Cakhidefl ,netin awhilohy ey

10 th b ner al
fornr:JIna I\e/ Prez Rﬁ%ﬁﬂh df %%r?nu%g.e&b atso\;\i?@lhrﬂegfw dsAlba]reCtﬁ It%gd as
above, - whheh |§C§H‘b§1ect@‘d t &hehe acérbhleﬁoél@ilaﬁﬂwnﬁnl ohiamion 15

of formula V: opthehed by the action of ad Wlkali mdthiMUSMiFEIFd &nd
Rlerr] are al Iéyl radi cals,

4-thiazolidinedione, to form the compound of general

10 formula I.
| 12, Process for producing the compounds of
general formula (I) according to Claim 1, in which the

aldehyde compound of general formula XII:

O, CHO )
oo—in! N

15 in which B represents a linear or branched alkylene
group, comprising from 1 to 15 carbon atoms,
X, D and n are defined as above,
is subjected to the action of the 2,4-thiazolidinedione
dianion obtained by the action ‘of an alkali metal
20 derivative on 2,4-thiazolidinedione, to form the

compound of general formula XIII:
OH

o _
0N (XItn)
(XD B/VNH
~
o
in which X, D, n and B are defined as above,
which is converted to the dehydroxylated derivative of
25 general formula I according to known methods.
13. ©  Process for producing the compounds of

general formula (I) according_to Claim 1, in which an
oxirane compound of general formula XIV:

°/Ao

(D¢ | )

30 in which B’ represents a linear or branched alkylene
group comprising from 1 to 14 carbon atoms,

X, D and n are defined as above,
[ —

T



I A the presence of an alkali netal alcoholate, to form t he conmpound

of general formula VI: [err] (V1) 20 in which X, D

n, A  Rlerr] and R[err] are defined as-abeve, which is subjected to

hal ogenat i on b)Eo%%da%}onfeQEt@.ng an. B2 BgaBAL Qg.nagﬁﬂiht Anf 04 Pk

conpound of gener al formula VI [err

- 34 - i ASFAVaLkiMslr, X, D, n, A Rlerr] and R [err] are defined as

above, he | }Milﬁclh sxﬂojw:&td 253 ) Lmﬂeh ][thblr,ux ighean ﬁpifliﬁi?idlikﬂﬁr(x%ﬁliﬁl.olne '

glve the [err al Qaci or.mul a VI.I1: err .

Tt oh bt R13p3%R CoBEAT8RE" Shyi R Bl of |8 latkalis etdt ed

wth thiouria derdva¢itviee 2om m 204 - thlazo41ﬁhheﬂdbhdhnoneooffgenerathe

formula I X (1'X) 10 in which X

D, n and A are asbghPang ggneral formuwﬁ is hydrolysed to a

2, 4-thi azol i di nedi one gener al forﬁhla (I') in acidic nedium

10. Process for @Produ0|ng i he ounds of . general formula
In T EMT~ NH (XV)

(I') according to Caim

: oH S

(o)
which is converted to the dehydroxylated derivative of
general formula I according to known methods.

10 14. Process for producing the compounds of
general formula (I) according to Claim 1, in which a
ketone of general formula XVI:

O

| /O\B)K oV
(XD R

in which R’ represents a linear or branched alkyl
15 group, or an aryl or aralkyl group, substituted or not,

X, D, n and B are defined as above,

is subjected to the action of 2,4-thiazolidinedione in

the presence of an organic base and then of an acidic

medium to form the compound of general formula XVII:

R' (o]

Kot D./° M (Xvil)

S
20
in which X, D, n and B are defined as above,
in which the double bond is then hydrogenated by the
action of hydrogen in the presence of a catalyst to
form the compound of general formula I, in which the
25 akylene chain is a branched chain: '

R o)
e 0\
(X)e—D? BMNH 0
S
- X

| RNR 0 MR R



15 conmpound of formula X [err] (X in

‘which R represents an al kyl group, X, D, n and A are defined as
above, i s subjected to hal ogenatien3to-formthe a-hal ogenat ed 20
?;}?r of genefihmﬁﬁiﬁth Xb, n, he?ﬁh R'h?re_défine% as_abov?.' «
in ic represen a_chlorine_ or bromine atom : :
D, n and A areldefined a8®a ,proau‘:tﬁhi dig SIPEQH“@g}-?&FFh FIRAHREE t o

formthe 2-im fiorded RYringhi aznd i déypatiRe®isf otovkaspdndiagr] to the
(1'X) ral formula. VII: - 35 - in which X, D, n and A
are defined asggf}Svg, Whi Eﬁl s hydrolysed in an acidic nediumto form

t he : conpound of general fornul aCOOR, 11. Process for
produci ng the conpounds of 5 deneral fornula (I)Sggpording to Caim
1, in which a conpound of,0kQr m@a. |V as defined above is subjected to
the action of the (@ 4-ht azofi dijne @R, di ani on obt ai ned by
the action=f an alkali netal~"derivative on 2,4-thiazolidinedione, to
formthe conpoundwhfichensrab, nl0a,fdaalyl ®,1 and R’, hdve thePmeeffihigs or
produci ng the .corrpognds of - general formula (1) according to Claim
1, in which t hgtven a-gyﬁehyde conpound of general fornmula XlI: [err]
(XI1) 16. As new products, the intermediate compounds

formed during the synthesis corresponding to the
10 general formula VIII:

Hal
/O\ (Vi)
X)n—D: A OOH
‘in which X, D, n, A and Hal have the meanings given
above.
17. As new products, the intermediate compounds

15 formed during the synthesis corresponding to the
general formula IX:

o ﬁﬁ
Y. -
”"(o\\q S)t=NH

X)n—tD:

in which X, D, n and A have the meanings given above.

18. As new products, the intermediate compounds
20 formed during the synthesis, chosen - from the group

consisting of:

- the compounds corresponding to the general formula

XIII:
OH

, O
% " (Xiti)
(x)n '-.D.-" NH
S\W(
0]
25 in which B represents a linear or branched alkylene

group comprising from 1 to 15 carbon atoms,
X, n and D have the meanings given above,

e




15 in which B represents a |inear or branched al kyl ene graup,
‘conprising from1 to 15 carbon atons, X, D and n are defined as

above, is subjected to the action-d38the 2, 4-thiazolidinedione

dt ani on obtai ngdaby the action of an alkali netal 20 derivative on.
2, 4-thi azol i di nedi,one to .form the ., __ conpqund of gener formul a
S Terey B gompblnas rxakbapding, B BHF pISRETaL: KRS

above, wKVVeh is converted to the dehydroxyl ated derivative of 25

general formula | according to known nethod 13. Process for
producing the conpounds of ,general yformula (1) .according to Caim
1, in which an . OXi(XpRe:paung ral formula Xl V: [err]

(XI'V) 30 in which B Tepresefts allindar BH branched()kyl ene

group conprising from1l to 14 carbon @Hons X, D and n are defined as
above, - 36 - rmed by reacting an

epi hal ohydrin with an aronmatic derivative, ° is subjected wth [sic]

the 2,4-ti% azéhi ¢ii&h okt repPaegensA obt Ainearbyex hbraesehef eflkaremieal i
metal 5 derivgtbyug c@ﬁirzsﬂnéhfﬂéﬁa'ldtBéﬂLOBQrbontQtoﬁ‘Qfm t he conmpound

of general forpula XV
9 X, n and

19. As new products, the intermediate compounds

err . .
ﬁaLe the meanlnés iven above.

formed during the synthesis corresponding to the
10 general formula XVII:

R' o

- _
p\BM NH (XVI)
(x)n_"D S s
' o
in which X, n, B, D and R’ have the meanings given
above.
20. Pharmaceutical compositions characterized in

15 that they contain, as active ingredient, at least one
compound of general formula I according to Claim 1:

/!
o) N
- j\: >=0 )]
X DO~ A S
in which A represents a linear or branched alkylene
group comprising from 2 to 16 carbon atoms, |
20 D represents a homo- or heterocarbon mono-, di- or
tricyclic aromatic structure which may include one or
more heteroatoms, _
X represents the substituent of the aromatic structure,
chosen from hydrogen, an alkyl group having from 1 to 6
25 carbon atoms, an alkoxy group having from 1 to é6 carbon
atoms, an alkoxyalkyl group in which the alkoxy and

alkyl groups are defined as above, an aryl group
defined as an aromatic cyclic structure comprising one

N




M@ich I's converted to the dehydroxyl ated derivative of general formula |
.agcording to known nethods. 10 14. " Process for "producing the
cénpounds of general fornula (lI) acc@%di-ng to Claiml, in which a
‘ketone of genayml taomul aiXys: [ptionally includiX¥l ) onei nashi chwlB
represents a linear qr branch al kyl 15 r o or_an aryl or.ara

group, substitQékQF?é£9Wﬁ,ln gﬁ? Efxﬁ'aﬁE Eﬁﬁ?ﬁh#Q?ﬁﬂP61naﬁ%§§$ Hslgis
subj ected to tadlkyctgooupf i8, etflinaroldsli medvenandn the tdweypresemseisf an
organic baseeﬁg%{Fﬁp I dj | o] AN ound

general formula 1 %%r??dWE‘u&a op@?&ﬁ&fl%xﬁ%ﬁ%giggg Qﬂ?ﬁ %ﬁi%ﬁgi, D n
and B are Bef iswkptdsuise, an avrlfybrryhegdouw| enbshichsthpepralkyl
hydrogenat ed yhd hgryl aGté@Ps Ofardydaa8eAelEN 4418 aB9eENCE Halddedd,al ¥st to

form the compound of "general_formula I, in which the_ 25 akylene chainis a
br anched Chm,ﬁrquqqromethyl, a cygno, a hydroxyl, a hnitro, an .
37 - i N wiigdo X a DeafboRy@ndal aAkxfefdrrmhyads, abo¥&rboxamid®d, a  As

new products, t@f i nt er medi a conmpounds f.qr med_duri t he synthesis
cor r espondi ng ¥ 9&&1’ a g%ﬁif% efthuFEIGPF?mlgﬁerrT Sultmoyl,”an
10 alkylsulfonylamino, an acylamino, a trifluoromethoxy,
n is an integer ranging from 1 to 3,

with the proviso that if A represents the butyl radical

00 E does not represent the 4-chlorophenyl group

in free or salified form,

in combination or mixed with a pharmaceutically
15 acceptable non-toxic inert vehicle or excipient.

21. Pharmaceutical composition accotding to Claim

20, in which the vehicle or excipient is one of those

which are suitable for administration by the

parenteral, digestive, rectal, permucosal or
20 percutaneous'route.

22. Pharmaceutical composition according to Claim

20 or Claim 21, in which the active ingredient content

varies from 1 to 200 mg per unit dose. | |
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-.tpe conpounds corresponding to the general formula XV: [err]

(™XV) 5in which B represents a linear or branched al kyl ene ‘group
conprising from1l to 14 carbon atons, X, n and D have the neani ngs

gi v.en above. 19. As new products, the intermedi ate conpounds
formed during the synthesis corresponding to the 10 general formula XViI:
[err] ' (XVI) in which X, n, B Dand R have the
meani ngs gi ven above. 20. Phar maceuti cal conpositions

characterized in 15 that they contain, as active ingredient, at |east one
compound of general formula | according to Claim1l: [err]

(n) in which A represents a linear or branched al kyl ene group
conprising from2 to 16 carbon atons, 20 D represents a hono- or

het er ocar bon nono-, di- or _ tricyclic aromatic structure which may

i ncl ude one or nor e het er oat ons, X represents the substituent of
the aromatic structure, chosen from hydrogen, an al kyl group havi ng
froml1l to 6 25 carbon atons, an al koxy group having from1l to 6 carbon
atons, an al koxyal kyl group in which the al koxy and al kyl groups are -
defined as above, an aryl group defined as an aromatic cyclic
structure conprising one

NEW SUBSTITUTED 2,4-THIAZOLIDINEDIONE
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AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM
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- 39 - or two rings optionally including one or two
heteroatoms in the ring, an aralkyl group in mhich t he al kyl group is
defined as above and the a i ned as above and optionally

COmri ses one or nore ﬁ%§?§@93n?§ THE 3FS¥¥§F%¥yF HTENE in which the

ar al kyl and aryl groups ar e defomerimaaimmon hal ogen, a -
trifluoronethyl, a cyano, a hydroxyl, a nitro, an am no, a carboxyl, an
al koxycarbonyl, a carboxani de, a sul fonyl, a sulfone, a sulfonam de, a

sul fanoyl, an 10 al kyl sSthd opyeaenho invenddypnamrelgtas t tof [ther ofbé hdxpf

nis an int eger%ﬂélﬂ‘hgé%féﬂﬁq" thok-8 %art]lcu‘ﬂ"atrligt & H{ YL SQrt Eﬂ%{c;'a%ﬁé‘tic

represents the ica oes no represen

4- chl or ophenyl kaﬁtry in free or salified form in conbination or
mxed wth a phar MacEnd i gabkKcts @@ceaeatﬁfegaittmrenweht ¥ehinslke or
exci pi ent. Phar maceutical co 05|t|on accord Caim 20,
in which the vé?ﬁ%‘f’es%]ry eREWp| TTRIERO 1az‘?/3|fi‘i e%es s@ft abl e
for adm nistraemsral ormilee I: parenteral, digestive, rectal,

per nucosal or 20 percutaneous route. %ﬁi Phar maceuti cal
conposition according to Claim 20 or Ca 21, in which the active

i ngredi ent content varies from1l t©R200. per unit dose
=0 0

e O s

(Xn —- DX A

in which A represents a linear or branched alkylene

group comprising from 2 to 16 carbon atoms

D represents a homo- or heterocarbon mono-, di- or

tricyclic aromatic structure which may include one or

more heteroatoms '

X represents the substituent of the aromatic structure

and is as defined in Claim 1

n is an integer ranging from 1 to 3
with the proviso that if A represents a butyl radical,

(X) { D} does not represent the 4-chlorophenyl group.

The invention also relates to the tautomeric
forms, to the enantiomers, diastereoisomers and epimers
of the compounds of general formula I, in free or
salified form. _

The present invention also relates to the
processes for producing the compounds of general
formula I, their use as antidiabetic agents, and in the
treatment of the metabolic syndrome of insulin
resistance, as well as the pharmaeeutical compositions
which contain the compounds of general formula I.



