1 NOVEL THI'AZOLI DI NEDI ONE DERI VATI VES AS ANTI DI ABETI C AGENTS *159159*

Field of the invention 5 The present invention refers to n t hat
di splay a high hypoglycemc activity and, therefore, they mm1ﬂmwmwwmmmklly
useful in the treatment and/or prevention of diabetes and/or Qiher
alterations or conplications characteristic of diabetes, such as
hyperglycem a or 10 hyperlipidem a. Background of the invention D abet es
nel litus enconpasses a group of syndrones whose main characteristic
feature is the high bloodl5 glucose | evels, or hyperglycem a. This gives
rise to a long-termseries of vasculanﬁyx e conplications such as
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10 hyperlipidemia.

Background of the invention
Diabetes mellitus encompasses a group of syndromes
whose main characteristic feature 1is the high Dblood-

15 glucose levels, or hyperglycemia. This gives rise to a
long-term series of vascular-type complications such as
nephropathy, retinopathy, and neuropathy.

Two diabetes types are distinguished. The one known
as type-I diabetes (IDDM), caused by the deficiency in the

20 secretion of insulin, the regulating hormone of glucose in
blood, and the type-11I diabetes (NIDDM) that is
characterized mainly by a resistance to the regulating
effect of insulin, this latter type being so much or even
more important than the first one.

25 The current treatments against type II diabetes,
with sulfonylureas and biguanides, are far from being
ideal. Sulfonylureas can induce hypoglycemia and
biguanides can cause lactic acidosis.

In the 1last years, thiazolidinedione derivatives

30 with hypoglycemic activity have been described and,
therefore, with application in the treatment of diabetes,
mainly of the so-called “type II diabetes”. The general

structure of these compounds is:

35
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2 5 10 wherein Ris a radical generally of aromatic or heteroaromatic type,
and it can be linked or not to a Ntype heteroatom A good review of this
subj ect matter has been published by B. Hulin et al. (Current

Phar maceuti cal 15 Design (1996), 2, 85-102). As initial reference of this
kind of structures the article of T. Sohda et al. (Chem Pharm Bull., 30
(10), 3580-3600 (1982)) may be taken into consideration. In this paper, the
authors describe the synthesis of thiazolidine 20 dione structures and,
concretely, that of Ciglitazone, true starting point in the research of

t hi azol i di nedi ones as hypogl ycem c agents, also well-known as glitazones.
Several nodifications have been made around the structure of these
glitazones. 25 Ciglitazone 3 Modifications have been introduced in the

| i pophyllic noiety of the Ciglitazone structure, which has lead to the

synt hesi s of new such conpounds as Troglitazone (EP139921), Rosiglitazone
(EP306228), Piogli5 tazone (EP193256). Furt hernore, :oifications on the

et her fugption have been di scl osed (D. N J. Med. Chem,
1991, 34, 319-325; R L. Dow et al . |, 1, 34, 1538-1549;
B. Hulin et al., J. Med. Chem 1?92k 35 / 1n which this
function is built-in in a cycl Rfuse@w thvthe aromat ring, such as it
happens in Englitazone (EP20~605B): 15 O

10 wherein R is a radical generally of aromatic or
heteroaromatic type, and it can be linked or not to a
N-type heteroatom.

A good review of this subject matter has Dbeen
published by B. Hulin et al. (Current Pharmaceutical

15 Design (1996), 2, 85-102).

As initial reference of this kind of structures the
article of T. Sohda et al. (Chem. Pharm. Bull., 30 (10),
3580-3600 (1982)) may be taken into consideration. In this
paper, the authors describe the synthesis of thiazolidine-

20 dione structures and, concretely, that of Ciglitazone,
true starting point in the research of thiazolidinediones
as hypoglycemic agents, also well-known as glitazones.

Several modifications have been made around the

structure of these glitazones.
25
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Englitazone Surprisingly, the authors of the present invention have found
new t hi azol i di ndi ones that show very good 20 hypogl ycem c properties.
Description of the invention The present invention refers to conpounds of
the general fornmula (1): 25 4 OR3 R4 10 wherein R1 is: Hor G -C6 al kyl;
Ra: H, G - C6 al kyl, hal ogen(F, d, Br, NOz, or phenyl; R3:H, Cl-C6

al kyl , hal ogen(F, d ,Br, NOz,or phenyl; I) , ORs, SRs, NRsR6, | } , ORS, SRs,
NRsR6, 15 R9: H, Ci -C6 al kyl, hal ogen (f, Cl, Br, 1) , ORs, NR5R6, phenyl,

Modifications have been introduced in the lipo-
phyllic moiety of the Ciglitazone structure, which has
lead to the synthesis of new such compounds as
Troglitazone (EP139421), Rosiglitazone (EP306228), Piogli-

5 tazone (EP193256).

Furthermore, modifications on the ether function
have been disclosed (D. A. Clark et al., J. Med. Chem.,
1991, 34, 319-325; R. L. Dow et al., J. Med. Chem., 1991,
34, 1538-1544; B. Hulin et al., J. Med. Chem. 1992, 35,

10 1853-1864), in which this function 1is built-in in a cycle
fused with the aromatic ring, such as it happens in
Englitazone (EP207605B):

15

Englitazone

Surprisingly, the authors of the present invention
have found new thiazolidindiones that show very good

20 hypoglycemic properties.

Description of the invention
The present invention refers to compounds of the
general formula (I):
25



or R3 and Rg when taken together, are -CH=CH-CH=CH 20 -N=CN or
-NNC =N formng a fused ring on the R7 R8 R8 R~ pyrimdine ring. Rs, R6
are i ndependent to each other, and they may be Hor G -C6 alkyl, 25 R~ H
or NH2, HO OH Re: H, Cl1-C6 alkyl, or n OH 30 5 to their possible
pharmaceutically acceptable salts and tautoneric fornms. The present
invention also refers to a process for their production and to their use as
anti di abeti c and hypogl ycem ¢ agents, one or in 5 conbination wth other
anti di abetic agents, such as sulfonilureas or biguanides, as well as for
the treatnent of conplications associated to the resistance to the insulin,
such as hypertension, hyperuricem a or other cardiovascul ar, netabolic and
endocrine conditions, etc. 10 The preferred conpounds of the present
invention are those in which: R : CHs; R2: H ORS, NRSR6; Rs : H, hal ogen
(F d, B, 1 ), ORS, 15 R9O: H

R>
)_— __///\\ /J:::::}///\;J:: >z::CD
5 N N O
Rs Ry

10 wherein R; is: H or Ci1—-Ce alkyl;
Re: H, Ci1-Ce¢ alkyl, halogen (¥, Cl, Br, I), ORs, SRs, NRsRe,
NO2, or phenyl;
R3: H, Ci1~-Cg¢ alkyl, halogen (F, Cl, Br, I), ORs, SRs, NRsRe,
NO2, or phenyl;

15 Rgq: H, Ci1-Cs alkyl, halogen (F, Cl, Br, I), ORs, NRsRg,

phenyl,
or R; and Rs when taken together, are —CH=CH-CH=CH—
20 —N=(|:—IT]— or _N—(|3=N— forming a fused ring on the
R; Rg Rg Ry

pyrimidine ring.

Rs, Rg¢ are independent to each other, and they may be H or
Ci1-Ce¢ alkyl,

25 R7: H or NH», HO OH

Rg: H, Ci-Cs alkyl, ———<{—i::> or
O

30
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or R3, RO when taker. together, are -NNC =N or RF R~ -N = CNR~-R$ wherein
R~ and Rs are as previously defined. 20 Specially, the preferred conpounds
of the present invention are:

5-{4-[2- (Methyl pyri m di n-4-yl -ani no) - et hoxy] - benzyl } t hi azol i di ne- 2, 4- di one
5-(4-{2-((6-Chl oropyrimdin-4-yl)-nmethyl am no] - et hoxy} 25

benzyl ) -thi azol i di ne- 2, 4- di one
5-(4;{2-[(2-An1no-6-ch|oropyrinidin-4-¥4)-nethylanino]ethoxy}-benzyl)-thiaz
ol i di ne-2, 4-di one

5-(4-{2-[(2, 6-Di et hoxypyrim di n-9-yl)-nmethyl am no] et hoxy} - benzyl) -t hi azol
di ne- 2, 4-dione3dr possible pharmaceutically acceptable salts and

g- (4-{2- [ Mt hyl =& 20 PY b~ e apt-aolnet hoxehrherzyd Dddi azebii pe- 2, 4-dion

5- (9-{ 2- [ Mt agEs¢9- ferhy| LioH Hur PROBUGE § OB AGT- ettoxy ¥ BehZYI Y'SEhi &70l i di ne
- 2, 4-di onesRe €41 £BeE € 6- Medhoxy pybioil dicemdcy| ) ageh by anianejneet hoxy} i3b
benzyl)-thi azol i di ne-2, 4-

4-dione 6 | diabet ] ‘ h
5- (4-{ 2- P(6°BpAPBky pYr i ihidiTn- L5 me? Ryt Ahf RS} &t ndRYF58nzy 15 Thi &7l i di ne
- 2, 4- di onesThe€onampewads cof Himagentral dorwald @) fvay e dbtedtimeantvia the
fol l owi ng procedures: %i%FE;EE%Q?SﬁﬁgEHS pEt hodo COpsSL LSBT €ast ivHE a

conpound olfthE?FBrﬁu a as described in Barrie CC. Cantello
et al., J.iNedliGhensuchl19948),h3perl8eorsigs, WiYRCHUBYFERI @i ner of O tHer

gener al fO%Ef'f'dég(v'a's'&yla%e%%t%oﬁ% AR Hrnd iR hayeiitdiersgme ggeani ng as
for the conpounds of the general formula (l), 15 . :
10 The preferred compounds of ‘the present invention are

those in which:

Ri: CHas:

R2: H, ORs, NRsRe;

R3: H, halogen (F, Cl, Br, I), ORs;
15 Rg: H

or R3, R4 when taken together, are _N—qu_ or
RgR7
_N=(':_N_
R7Rs
wherein R7 and Rg are as previously defined.
20 Specially, the preferred compounds of the present

invention are:
5-{4-[2- (Methylpyrimidin-4-yl-amino)-ethoxy]-benzyl}-
thiazolidine-2,4-dione
5-(4-{2-[(6-Chloropyrimidin-4-yl)-methylamino]-ethoxy}-
25 benzyl)-thiazolidine-2,4-dione
5-(4-{2-[ (2-Amino-6-chloropyrimidin-4-yl)-methylamino]-
ethoxy}-benzyl)-thiazolidine-2,4-dione
5-(4-{2-[ (2, 6-Dimethoxypyrimidin-4-yl)-methylamino]-
ethoxy}-benzyl)~-thiazolidine-2,4-dione
30 5-(4-{2-[Methyl- (7H-purin-6-yl)-amino]-ethoxy}-benzyl) -
thiazolidine-2,4-dione
5—(4—{2—[Methyl—(9—methyl—9H—purin—6—yl)—amino]—ethoxy}—
benzyl)-thiazolidine-2,4-dione
5-(4-{2-[ (6-Methoxypyrimidin-4-yl)-methylamino]-ethoxy}-
35 benzyl)-thiazolidine-2,4-dione



20 25 R2 "X ~~~~~ RL.N~~0 HRg N Ra R ~ON N~~ R~ (I) SCHEMA | O wherein X
is a leaving group, such as a halogen group, specially d or Br. 30 The

reaction is carried out in an inert mediumat a tenperature ranging from 10
to 120C. As inert nmedium toluene, DVF, etc. are preferably used. METHOD B

. This nmethod consists in follow ng the procedure 35 described in the
schema (I1) below CHO- z O

5-(4-{2- [ (6-Hydroxypyrimidin-4-yl)-methylamino]-ethoxy}-
benzyl)-thiazolidine-2,4-dione
The compounds of the general formula (I) may be

obtained via the following procedures:

5 METHOD A. -
This method consists in reacting a compound of the
formula (I1), obtained as described in Barrie C.C.
Cantello et al., J. Med. Chem., (1994), 37, 3977-85, with

a pyrimidine of the general formula (III), where Ri1, Rz, R3

10 and Rs have the same meaning as for the compounds of the
general formula (I),
R4 o

R4 R~ O v/

JK:) * H NH

15 RN X
(1) (I O

R3
R4
Ry N0 s
3, NH

O
25 (h
SCHEMA |

wherein X is a leaving group, such as a halogen group,
specially Cl or Br.

30 The reaction is carried out in an inert medium at a
temperature ranging from 10 to 120°C. As inert medium,
toluene, DMF, etc. are preferably used.

METHOD B. -~
This method consists in following the procedure

35 described in the schema (II) below:
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R21RERANR (I) ~NRcOUQwWwU 8 wherein the pyrimdine (Ill) is
reacted with N-al kyl am noethanol (Rl = C1-C6 alkyl) or with ethanol am ne
(RL = H, in the presence or the absence of a solvent, to a tenperature

bet ween 10C and 120C, to yield a conpound of 5 the formula (I1V). Conpounds
of the general formula (1V) are reacted with p-fluorobenzal dehyde in an
inert solvent and in the presence of an equival ent of sodi um borohydri de.
The 10 reaction is carried out at tenpeyatures between 0C and 120C. In this
way, conpounds of the general formula V are obtained, which are reacted

with 2,4-thiazolidinedione in toluene, heating to ref i peridi ne
acet at e |nW%%¥%}VtFEeaﬁﬁHhWédlﬂﬁlIéIéépéFaFFﬁ tFﬁewﬁépeN @ﬁiﬁqggpfg’forned

in thelrsaggh?ﬂomnthla D@qgc$tamkyappaﬁaRUSthIethhnslamynecqmpoands,of t he
general formu are obtai ned._ The conpounds.of_the al formula
(V1) are 20" subjectRCTF & r euct F¥n pé?%cgrgs t o bbthi ns%lg&rr%gtirmdsgoof he
gener al fOtﬁmbarétmrahbstweducﬂDBG pedcilRORC mayobe iearr ivedcnpounia sodi um

bor ohydri.d m%tp aI n the presence or not of a proton donor, b
enzymatl5 h |o§?%r yscatalytlc hydr ogenati on. 25 y

Compounds of the general formula (IV) are reacted
with p-fluorobenzaldehyde in an inert solvent and in the
presence of an equivalent of sodium borohydride. The

10 reaction is carried out at temperatures between 0°C and
120°C. In this way, compounds of the general formula V are
obtained, which are reacted with 2,4-thiazolidinedione in
toluene, heating to reflux, using piperidine acetate in
catalytic amounts, while separating the water that 1is

15 formed in the reaction with a Dean-Stark apparatus. In

this way, compounds of the general formula (VI) are
obtained.
The compounds of the general formula (VI) are

20 subjected to a reduction process to obtain compounds of
the general formula (I). This reduction reaction may be
carried out with sodium borohydride, with metals in the
presence or not of a proton donor, by enzymatic reduction
or by catalytic hydrogenation.

25

Preferably, the reduction is carried out by means of
a catalytic hydrogenation or by using a solution of sodium
borohydride in water alkalinized with sodium hydroxide,
and adding this solution onto a solution of the compound

30 of the general formula (VI) in THF-DMF in the presence of

catalytic amounts of cobalt chloride and dimethylglyoxime.

METHOD C. -

This method consists in reacting a compound of the

35 general formula (I), to obtain a compound of the general



Preferably, the reduction is carried out by neans of a catalytic
hydr ogenation or by using a solution of sodium borohydride in water
al kal i ni zed wi th sodi um hydroxi de, and adding this solution onto a sol ution
of the compound 30 of the general forrmula (VI) in THE-DWF in the presence
of catalytic amounts of cobalt chloride and di nethyl gl yoxi me. METHOD C .
This nethod consists in reacting a conpound of the 35 general fornmula (I),
to obtain a conmpound of the general 9 %ornula (la), in which one of the
substituents Rz, R3 or Rq is different fromthose of the starting conmpound.
R3 RA N~N-~~~R-(l) F23 (la) 5 10 _

formula (Ia), in which one of the substituents Rz, R3 or Ri

is different from those of the starting compound.

R
R
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Ry~ N r~|1
R, —
(I) 0 S
HN—<
O
R3
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@
//J\\ //\\\//O
Re” N7 N
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EXPERI MENTAL PART METHOD A. Exa,nple No . 1

5-(4-{2-[(6-chl oro-2, 5-di phenyl pyri mdin-4-yl)-nmethyl 5

am no] - et hoxy}-thiazolidine-2,4-dione. 10 15 0.57 g (1.89 mmol)

4, 6-di chl oro- 2, 5-di phenyl pyri m dine and 0.53 g (1.89 mmol)

5-[4- (2- et hyl am no- et hoxy) benzyl ] -t hi azol i di ne-2,4-dione in 30 mMl DW are
heated at 80C for 1 h. 20 Once the reaction conpleted, (CCF 90/10/1 CHzd z/
Et OH/ NHaOH), the mixture is poured onto 300 nl water and then extracted
with 3 x 300 m ethyl acetate. The orgdic phase is dried and concentrat ed.
The residue is chromatographed on silica gel. Eluting with 25 95/5

CHz- Cl z/ Et ERPERIMENGALAPAMRITt ¢ solid is obtained (Yield 409 . 1H NWR
(DVBO-d6) : bl Br— s, 1H, NH); 8.36-8.32 (m 2H); 30 7.60-7.30 (m 8H) ;
7. 12 (d, 2H) ; 6.82 (d, 2H); 4.82-4.76 (m 1H); 4.17 (t, 2H); 3.83 (t,
2H); 3.24 Exampis) No3, (dd, 1H); 2.79 (s, 3H, NCH3) Follow ng the sane
procedur e tshq4fqlal-quisnehl @HICNGS i3 D HeRNA Jyeam i 4384 ) ~meltHpaanpl e No. 2

gzélﬂfl éiZ;][es_I\/EéELyl -](_z- Et nﬁl-s:EIiT ani Ii-dti%ré_ryl(ﬂ_rgi%ryel )-am no] et hoxyj}-benzyl) -t hi

Cl
: )\@ 0
b« hl//\\\//CD E;’Jq
CHs NH
15 ()

0.57 g (1.89 mmol) 4,6-dichloro-2,5-diphenylpyrimi-
dine and 0.53 g (1.89 mmol) 5-[{4-(2-methylamino-ethoxy)-
benzyl]-thiazolidine-2,4-dione in 30 ml DMF are heated at
80°C for 1 h.

20 Once the reaction completed, (CCF 90/10/1 CH2Clz2/
EtOH/NH4OH), the mixture is poured onto 300 ml water and
then extracted with 3 x 300 ml ethyl acetate.

The organic phase is dried and concentrated. The
residue 1is chromatographed on silica gel. Eluting with

25 95/5 CH»~Cl2/EtOH 0.4 g of a white solid 1is obtained
(Yield 40%).

'H-NMR (DMSO-dg) :12.00 (br. s, 1H, NH); 8.36-8.32 (m, 2H);
7.60-7.30 (m, 8H); 7.12 (d, 2H); 6.82 (d,

30 2H); 4.82-4.76 (m, 1H); 4.17 (t, 2H);
3.83 (t, 2H); 3.24 (dd, 1H); 3.00 (dd,
1H); 2.74 (s, 3H, NCH3)

Following the same procedure the following compounds

35 have been obtained:



to Starting from1.15 g (8.3 nol) 4-chloro-2-nethylthiopyrimdine, 1.56 g
of a solidis obtained (Yield 54%. 15 1H NMR (DVSO-d6) 12.00 (br. s, 1H,
NH); 8.01 (d, 1H); 20 7.08 (d, 2H) ; 6.86 (d, 2H) ; 6.42 (d, 2H) ; 4.84
(dd, 1H); 9.18 (t, 2H); 3.84 (br. s, 2H); 3.36 (dd, 1H); 3.10 (S, 3H,
SCH3); 3.04 (dd, 2H); 2.00-2.38 (s, 3H, NCH3) Exanple No. 3
5-(4-{2-[(2-am no-6-chl oropyri m di n-4-yl)-net hyl -am no] et hoxy}-benzyl)-thia
zolidine-2,4-dione 25 30 0 0 H2ZN-N~N~~ CH3 O CI Starting from1.18g (7.2
ml ) 2-ami no-4, 6-di chl oro35 pyrinmidind! 1.8 g of a solid is obtained
(Yield 62%.
. Example No. 2

5-(4-{2~-[Methyl- (2-methylsulfanil-pyrimidin-4-yl)-amino] -

ethoxy}-benzyl) -thiazolidine-2,4-dione

5
10O 0
HyCS N NTO s
Sy NH
10
0

Starting from 1.15 g (8.3 mmol) 4-chloro-2-methyl-
thiopyrimidine, 1.56 g of a solid is obtained (Yield 54%).
15

'"H-NMR (DMSO-dg¢): 12.00 (br. s, 1H, NH); 8.01 (d, 1H);
7.08 (d, 2H); 6.86 (d, 2H); 6.42 (d, 2H);
4.84 (dd, 1H), 4.18 (t, 2H); 3.84 (br. s,
2H); 3.36 (dd, 1H); 3.10 (S, 3H, SCH3):

20 3.04 (dd, 2H); 2.00-2.38 (s, 3H, NCH3z)

Example No. 3
5-(4-{2-[ (2-amino-6-chloropyrimidin-4-yl) -methyl-amino] -
ethoxy}-benzyl) -thiazolidine-2,4~-dione

25
Cl
NQ 0
y FbN)\N NTO s
CHs NH
O

Starting from 1.18g (7.2 mmol) 2-amino-4,6-dichloro-
35 pyrimidine, 1.8 g of a solid is obtained (Yield 62%).



12 1H-NVR (DVBSO-d6) 12.00 (br. s, 1H, NH); 7.19 (d, 2H); 6.86(d, 1H);4.82
5(br.s, 1H) ;3.04 2H); 6.48 (s, 2H, NHZ); 6.00 (s, (dd, 1H); 4.10 (t, 2H);
3.84 2H); 3.36 (dd, 1H); 3.05 (dd, (t, 3H, NCH3) . Exanple No. 4
5-(4-{2-[(2, 6-D nmet hoxypyri m di n-4-yl)-nethyl-am no] 10

et hoxy}-benzyl ) -thiazolidine-2,4-dione OCH3 N O OHQC~-N N~~~ CH3 O 15

12

'"H-NMR (DMSO-ds) : 12.00 (br. s, 1H, NH); 7.19 (d, 2H);
6.86 (d, 2H); 6.48 (s, 2H, NH2); 6.00 (s,
1H); 4.82 (dd, 1H); 4.10 (t, 2H); 3.84

5 {(br. s, 2H); 3.36 (dd, 1H); 3.05 (dd,
1H); 3.04 (t, 3H, NCH3).

Example No. 4
5-(4-{2-[ {2, 6-Dimethoxypyrimidin-4-yl) -methyl-amino] -
10 ethoxy}-benzyl)-thiazolidine-2,4-dione

OCHj;
o) P
OHaC R NTO s
s NH

O

15
Starting from 0.94 g (5.3 mmol) 6-chloro-2,4-
dimethoxypyrimidine, 0.84 g of a solid is obtained (Yield

20 H'-NMR (DMSO-de): 12.00 (br. s, 1H, NH); 7.18 (d, 2H); 6.84
(d, 2H); 5.80 (s, 1H); 4.84 (dd, 1H);
4.16 (t, 2H); 3.90 (t, 2H); 3.78 (s, 3H,
OCH3); 3.76 (s, 3H, OCH3); 3.36 (dd, 1H);
3.05 (dd, 1H); 3.04 (s, 3H, NCH3).

25



Starting fromO0.94 g (5.3 muol) 6-chl oro-2, 4di met hoxypyri m di ne, 0.84 g of
a solidis obtained (Yield 380) . 20 H1-NWVR (DVSO-d6) 12.00 (br. s, 1H, NH)
; 7.18 (d, 2H) ; 6.84 (d, 2H); 5.80 (s, 1H); 9.84 (dd, 1H); 4.16 (t, 2H);
3.90 (t, 2H); 3.78 (s, 3H, OCH3); 3.76 (s, 3H OCH3); 3.36 (dd, 1H); 3.05
(dd, 1H) ; 3.04 (s, 3H NCH3) . 25 13 Example No. 5

5-(4-{2-[(5-am no-6-chl oropyri m di n-4-yl)-net hyl -am no] et hoxy}-benzyl)-thia
zolidine-2,4-dione 5 Starting from0.99 (5.3 nmol)

5-am no-4-dichloropyrimdine, 1.1 g of B3yellow solid is obtained. 1H NMVR
(,DMSO-d6i 12.00 (br. s, 1H, NH); 7.95 (s, 1H); 10 7.18 (d, 2H); 6.84 (d,
2H); 5. 21 KxdmpBe Ndl, HHz); 4.84 (dd, 1H); 4.11 (t, 2H); 3.64 (t, 2H); 3.30
(dd, 1H; 303, (dd, W 2. 96, (8,13 N1 B —amino] -
5-(4-{2-[(&%@M%Mno]-eth
oxy} - benzylgthdmnyprdbenzynk) 2tHigrohedine-& 4rdiomefrom 1,5 g (5, 3

5
Cl
NH»
O O
LN N/\/o oA
CHa NH

O

Starting from 0.99 (5.3 mmol) 5-amino-4-dichloro-
pyrimidine, 1.1 g of a yellow solid is obtained.
'4-NMR (DMSO-de): 12.00 (br. s, 1H, NH); 7.95 (s, 1H);
10 7.18 (d, 2H); 6.84 (d, 2H); 5.21 {(br. s,
2H, NH2); 4.84 (dd, 1H); 4.11 (t, 2H);
3.64 (t, 2H); 3.30 (dd, 1H); 3.03 (dd,
1H); 2.96 (s, 3H).
Example No. 6
15 5-(4-{2-[ (6-chloro-2-methylsulfanil-5-phenylpyrimidin-4-

il) -methylamino] ~ethoxy}-benzyl)-thiazolidine-2,4-dione

Cl

IQ<::> O
chs)\N N~O s
his NH

O



mmol ) of 9, 6-dichloro-5 phenyl-2-nethylthiopyridine (Yield 69 a ) . 1H NWR
1.88 g of a solid is obtained (DMSO-d6) 12.00 (br. s, 1H, NH) ; 7.46-7.38
(m 3H ; 57 .30-7.26 (m 2H) ; 7.18 (d, 2H) ; 6.82 (d, 2H); 4.82 (dd,
1H); 4.03 (t, 2H); 3.71 (t, 2H); 3.30 (dd, 1H); 3.02 (dd, 1H); 2.63 (s, 3H,
NCHs) ; 2.42 (s, 3H, SCH3) . 10 Exanple No. 7

5-(4-{2-[ Met hyl - (7H purin-6-yl)-am no] - et hoxy}-benzyl)thi azoli di ne-2, 4-di on
e O15 Starting from0.83 g (5.3 mMmuvol) 6-chloropurine, 0.6 g of a yellow
solid is obtained (Yield 290). 1H NVR (IBVSO d6) 13.04 (br. s, 1H, NH);
12.00 (br. s, NH); 20 8.22 (s, 1H); 8.15 (s, 1H); 7.17 (d, 2H); 6.90 (d,
2H); 4.82 (dd, 1Hrar4i49 (broms,1,3H)g 45148 (fmols, oZH)4, G-dic{lbsros5- 3H);

3 to (oot (Blkd-a mt Sl ar G Toad £Pof aoedist Moy T2ER5T) - hi a
zol i di ne- 2, Xidiloh®9%15
'H-NMR (DMSO-dg) : 12.00 (br. s, 1H, NH); 7.46-7.38 (m, 3H);
5 7.30-7.26 (m, 2H); 7.18 (d, 2H); 6.82 (d,
2H); 4.82 (dd, 1H); 4.03 (t, 2H); 3.71
(t, 2H); 3.30 (dd, 1H); 3.02 (dd, 1H);
2.63 (s, 3H, NCH3); 2.42 (s, 3H, SCHs).

10 Example No. 7
5-(4~-{2-[Methyl- (7H-purin-6-yl) —amino] ~ethoxy}-benzyl) -
thiazolidine-2,4-dione

N=\
N NH
O O
K N0 s
CHs NH
O
15 Starting from 0.83 g (5.3 mmol) 6-chloropurine,

0.6 g of a yellow solid is obtained (Yield 29%).

'H-NMR (DMSO-dg) : 13.04 (br. s, 1H, NH); 12.00 (br. s, NH);
8.22 (s, 1H); 8.15 (s, 1H); 7.17 (d, 2H);:
20 6.90 (d, 2H); 4.82 (dd, 1H); 4.40 (br. s,
2H); 4.14 (br. s, 2H); 3.44 (br. s, 3H);

3.30 (dd, 1H); 3.03 (dd, 1H).

Example No. 8
25 5-(4-{2-[ (6-chloro-5-nitropyrimidin-4-yl) -methyl-amino] -

ethoxy)}-benzyl) -thiazolidine-2,4-dione




O Starting from1.04 g (5.3 mmol) 9, 6-dicloro-5-nitro pyridine, 0.3 (Yield
13%9 . 5 1H-NWR (DMSO-d6) (d, 2H); 6.83 (d, 2H); 4.79 (dd, 1H); 4.23 (t,
2H) ; 4 .08 (t, 2H ; 3.30 (dd, 1H) ; 3.06 (s, 3H, NCH3); 3.04 (dd, 1H. g
of the title conmpound is obtained 12.00 (br. s, 1H NH) ; 8.54 (S, 1H ;
7.18 10 Exanple No. 9

5-(4-{2-[(8-am no- 7H purin-6-yl)-net hyl am no] - et hoxy} benzyl ) -t hi azol i di ne-2
,4-dione CH3 15 Starting from1l g (9 nmol) 2-am no-6-chloropurine, 1.28 g
of a yellowsolid is obtained (Yield 549%%. 16 1H NVR (DVMSO-d6) :12.10 (br.
s, 1H NH) ; 7.71 (s, 1H) ; 7.17 (d, 2H); 6.81 (d, 2H); 5.74 (br. s, 2H,
NHz); 4.81 (dd, 1H); 4. (br. s, 2H); 4.20 (br. s, 2H); 3.40 (br. s, 3H);
3.32 5 (dd, 1H); 3.05 (¥d, 1H). Exanple No. 10

5-14-(2-Methyl -[9-(tetr idrM@in-Z-yl)-QH-purin-6-y|]arrino}-ethoxy)-benzy

11-t hi azol i di ne-2,4'N® O
\ sX

Pq hd’/\\\//()
CH4 NH
O

Starting from 1.04 g (5.3 mmol) 4,6-dicloro-5-nitro-
pyridine, 0.3 g of the title compound is obtained
(Yield 13%).

5 'H-NMR (DMSO-de): 12.00 (br. s, 1H, NH); 8.54 (S, 1H); 7.18
(d, 2H); 6.83 (d, 2H); 4.79 (dd, 1H); 4.23
(t, 2H); 4.08 (t, 2H); 3.30 (dd, 1H); 3.06
(s, 3H, NCHs3); 3.04 (dd, 1H).

10 Example No. 9
5-(4-{2-[ (8—amino-7H-purin-6-yl) -methylamino] -ethoxy} -

benzyl) -thiazolidine-2,4-dione

NH>
N=
N NH
O 0
N N0 s
CHs NH
O
15 Starting from 1 g (9 mmol) 2-amino-6-chloropurine,

1.28 g of a yellow solid is obtained (Yield 54%).



10 ~NJ~N~~O CH3 O Starting from1l g (4.5 mmol)
6-chl oro-9- (tetrahydro2-pyranil)purine, 1.3 g of a solid is obtained (Yield
650). 15 1H NWR (DVMSO-d6) 12.00 (br. s, 1H, NH); 8.41 (s, 1H); 20 8.25 (s,
1H) ; 7.18 (d, 2H) , 6.80 (d, 2H) ; 5.64 (d, 1H); 4.80 dd); 4.60-4.20 (br.
s, 2H); 4.24 (br. s, 2H); 4.09 (d, 1H); 3.80-3.60 (m 1H); 3.60-3.40 (br.
s, 3H, NCH3); 3.30 (dd, 1H); 3.03 (dd, 1H); 2.30-2.10 (m 1H); 2.10-1.90
(m 2H); 1.90-1.70 (m 1H); 1.70-1.50 (m 2H). 17 Exanple No. 1|1
5-[4-{2-[9- (3, 4- Di hydr oxy-5- hydr oxynmet A& -t et r ahydr of uran2-yl ) -9S-purin-6-y
| ] - met hyl am no} - et hoxy) - benzyl ] -t hi azo5 |idi ne-2, 4-di one HO HO OH ~~N-~ N
'H-NMR (DMSO-d¢) :12.10 (br. s, 1H, NH); 7.71 (s, 1H); 7.17

(d, 2H); 6.81 (4, 2H); 5.74 (br. s, 2H,

NH2); 4.81 (dd, 1H); 4.30 (br. s, 2H);

4.20 (br. s, 2H); 3.40 (br. s, 3H); 3.32

5 (dd, 1H); 3.05 (dd, 1H).

Example No. 10
5-[4- (2-Methyl-[9- (tetrahidropyran-2-yl) -9H-purin-6-yl]-

amino}~-ethoxy) -benzyl]-thiazolidine-2,4~-dione

10
N7
CH NH
3
Starting from 1 g (4.5 mmol) 6-chloro-9-(tetrahydro-
2-pyranil)purine, 1.3 g of a solid is obtained
(Yield 65%) .

15
lH-NMR (DMSO-dg) : 12.00 (br. s, 1H, NH); 8.41 (s, 1H);
8.25 (s, 1H); 7.18 (d, 2H), 6.80 (d, 2RH);
5.64 (d, 1H); 4.80 dd); 4.60-4.20 (br. s,
2H); 4.24 (br. s, 2H); 4.04 (d, 1H);
20 3.80-3.60 {(m, 1H); 3.60-3.40 (br. s, 3H,
NCHs3); 3.30 (dd, 1H); 3.03 (dd, 1H);
2.30-2.10 (m, 1H); 2.10-1.90 (m, 2H);

1.90-1.70 (m, 1H); 1.70-1.50 (m, 2H).



N~ "ONN-~~7r1 S~ CHs \"~~~NH O Starting from1 g (3.5 mmol)

6-chl oropurine-Driboside, 1.2 g of a solid is obtained (Yield 650). 10
1H NWVR (DVMBSO-d6) 15 12.00 (br. s, 1H, NH) ; 8.42 (s, 1H) ; 8.23 (s, 1H
7.18 (d, 2H); 6.80 (d, 2H); 5.95 (d, 1H); 5.46 (d, 1H OH); 5.37 (t, 1H,
oH) ; 5.21 (d, 1H, OH) ; 4 .86 (dd, 1H) 4 . 62 (t, 2H); 4.25 (br. s, 2H);
4.21-4.17 (m 2H); 3.98-3.95 (m 1H); 3.75-3.25 (m 6H); 3.05 (dd, 1H .
Exanpl e No. 12 20

5- (4-{2-[ Met hyl - (9- net hyl - 9H puri n- 6-yl 37 ani no] - et hoxy} benzyl ) -t hi azol i di ne
-2,4-dione 18 H3C, W NN~ ~ON N~~~ ~( ~ S~~ CHg \ " ~%/~~NH O Starting
froml g (GExample Naehl I 0- 9- net hyl puri ne, obtai ned by nethyl ation of
6-chl oropurine with nethyl iodide in acetone and in the presence of

pot assi um
5-[4-{2-[9-(3,4-Dihydroxy-5-hydroxymethyl-tetrahydrofuran-

2-yl) -9H-purin-6-yl] -methylamino}-ethoxy) -benzyl] -thiazo-

5 lidine-2,4-dione

HO
OH
HO
O N
N N
O O
X NO s
CHs NH
O
Starting from 1 g (3.5 mmol) 6-chloropurine-D-

riboside, 1.2 g of a solid is obtained (Yield 65%).

10

'H-NMR (DMSO-de): 12.00 (br. s, 1H, NH); 8.42 (s, 1H); 8.23
(s, 1H); 7.18 (d, 2H); 6.80 (d, 2H); 5.95
(d, 1H); 5.46 (d, 1H, OH); 5.37 (t, 1H,
OH); 5.21 (d, 1H, OH); 4.86 (dd, 1H); 4.62

15 (t, 2H); 4.25 (br. s, 2H); 4.21-4.17 (m,
2H); 3.98-3.95 (m, 1H); 3.75-3.25 {(m, ©6H):;
3.05 (dd, 1H).

Example No. 12
20 5-(4-{2-[Methyl- (9-methyl-9H-purin-6-yl) —amino] ~ethoxy} -
benzyl) -thiazolidine-2,4-dione




5 carbonate, 1.02 g of a yellow solid is obtained (Yield 41%9 . 1H NWR
(DVBO-d6) :12.00 (br. s, 1H, NH) ; 8.24 (S, 1H ; 8.17 (s, 1H); 7.16 (d,
2H); 6.84 (d, 2H); 4.82 (dd, 1H); 4.60-4.10 (br. s, 2H); 4.30-4.20 10 (br.
s, 2H) ; 3.75 (br. s, 3H, NCH3) ; 3.603.20 (br. s, 3H, NCH3); 3.30 (dd,
1H); 3.03 (dd, 1H). Exaarple No. 13

5-(4-{2-[ Met hyl - (7-nmet hyl - 7H purin-6-yl)-am no] - et hoxy} 15

benzyl )-thiazolidine-2,4-dione N NN CH3 CH3 O 19 Starting fromO0.5 g (3
mmol ) 6-chl oro-7-net hyl purine, obtainedt®s a byproduct in the al kyl ation of
6-chl oropurine with nethyl iodide, 0.38 g of an orangecolored solid are
obtained (Yield 31%—[ @\1H—NI\/R (DVMBO-d6) : 12.00 (br. s, 1H, NH); 8.40 (s,
1H); 8.35 (s, 1H); 7.%2 |\?T—-\gl—l); 6.81 (d, 2H); 4.69 (dd, 1H); 4.25 (t, 2H);
3.97 (s, 3H, NCH3); 3.90 t,\ﬁl—i); 3.30 (dd, 1H); 3.20 (S, 3H, NCH3); 2.95

(dd, 1H). 10 Exanple 4
5-(4-{2-[(6-chl oropyr Nt 4-yl ) - met hyl am no] - et hoxy} b@zyl ) -t hiazol i di ne-
2,4-dione O 15

NN s
CHj NH
O

Starting from 1 g (6 mmol) 6-chloro-S-methylpurine,
obtained by methylation of 6-chloropurine with methyl
iodide in acetone and in the presence of potassium

5 carbonate, 1.02 g of a vyellow solid is obtained (Yield
41%) .
'"H-NMR (DMSO-de) :12.00 (br. s, 1H, NH); 8.24 (S, 1H); 8.17
(s, 1H); 7.16 (d, 2H),; 6.84 (d, 2H); 4.82
(dd, 1H); 4.60-4.10 (br. s, 2H); 4.30-4.20
10 {(br. s, 2H); 3.75 (br. s, 3H, NCH3); 3.60-
3.20 (br. s, 3H, NCH3); 3.30 (dd, 1H);
3.03 (dd, 1H).
Example No. 13
5-(4-{2-[Methyl~- (7-methyl-7H-purin-6-yl) ~amino] ~ethoxy} -
15 benzyl) -thiazolidine-2,4-dione

Iﬂzf}q
~CH
N 3
k@ ') //<O
Pd bld//\\\/, E;
CHg NH

O



Starting from1.1 g (7 .4 mmol) 4,6-dichloropyrimdine, 2 g of a white
solid is obtained (Yield 72%9. 1H NVR (DMSO-d6) :12.00 (br. s, 1H, NH) ;
8.19 (s, 1H ; 7 .18 20 (d, 2H); 6.85 (s, 1H); 6.83 (d, 2H); 4.82 (dd, 1H);
9.17 (t, 2H); 4.03 - 3.82 (br. s, 2H) ; 3.30 (dd, 1H) ; 3.14 (s, 3H NCH3)
; 3.05 (dd, 1H) . 25 Exanple No. 15

5-(4-{2-[(2-am no- 6-net hyl pyri m di n-4-yl)-net hyl am no] et hoxy} - benzyl ) -t hi az
olidine-2,4-dione 20 CH3 NO O HZN N N~~ CH3 5 Starting from0.8 g (5.3
mol ) 2-ami no-4-chloro-6nethylpyrinmding 1.2 g of a white solid is
obtained (Yield 589 . 1H NWVR (DMSO-d6) :12.00 (br. s, 1H NH) ; 7.16 (d,
2H) ; 6.87 (d, ZBl)carﬁlﬁ% (Btoms, 026, HHa)3 SmBd1(s, 616hlblor74mddh¢dd, 1H)
ik§,1g 15 €§§a§ﬁ cﬂgfglﬁﬁéH) S. 31 igkoéﬁgt %kPSt%H N?ﬁ%latlon égd

5- ( 4- { 2- [ Métlayll-ofr2rmhremel qcmhlazo\lemh-yA-yiqdmnop--é@ho;}(y}bﬂ@n orange-

benzyl)_th%%ﬁ%?é@ %%ﬂ%xﬂbgkaﬁmained (Yield 31%).

5 'H-NMR (DMSO-d¢) :12.00 (br. s, 1H, NH); 8.40 (s, 1H); 8.35
(s, 1H); 7.12 (d, 2H); 6.81 (d, 2H); 4.69
(dd, 1H); 4.25 (t, 2H); 3.97 (s, 3H,
NCHs3); 3.90 (t, 2H); 3.30 (dd, 1H); 3.20
(S, 3H, NCH3); 2.95 (dd, 1H).

10 Example No. 14

5-(4-{2-[ (6-chloropyrimidin-4-yl) -methylamino] ~ethoxy} -

benzyl)-thiazolidine-2,4-dione

cl
NO O
kN N/\/o oA
EHs NH
O

15

Starting from 1.1 g (7.4 mmol) 4,6-dichloro-
pyrimidine, 2 g of a white solid is obtained (Yield 72%).
'H-NMR (DMSO-d¢) :12.00 (br. s, 1H, NH); 8.19 (s, 1H); 7.18

20 (d, 2H); 6.85 (s, 1H); 6.83 (d, 2H); 4.82
(dd, 1H); 4.17 (t, 2H); 4.03 - 3.82 (br.
s, 2H); 3.30 (dd, 1H); 3.14 (s, 3H, NCH3);
3.05 (dd, 1H).

25 Example No. 15
5-(4-{2-[ (2-amino-6-methylpyrimidin-4-yl) -methylamino] -

ethoxy)-benzyl) -thiazolidine-2,4-dione




21 5 Starting from1.3 g (5.3 nmol) 9-chl oro-2-phenyl qui nazoline, 1.6 g of
a yellow solid is obtained (Yield 620) . 1H NVR (DVSO- d6) :12.00 (br. s,
1H, NH) ; 8.50-8.42 (m 2H) ; 8.24 (d, 1H) ; 7.84-7.76 (m 2H) ; 7.52-7.92
(m 9H) ; 7 . 16 (d, 2H) ; 6.84 (d, 2H) ; 4 . 84 (dd, 1H) ; 4 .42 (t, 2H ;
4 .24 (t, 2H) ; 3.58 (s, 3H, NCH3), 3.30 (dd, 1H); 3.04 (dd, 1H) . 10
Exanpl e No. 17

5-(4-{2-((6-Methoxypyri midin-4-yl)-nethyl am no] - et hoxy}benzyl)-thiazolidin
e-2,4-dione ~O-N~~O CH3 oCHs O 15 A st?rting m xture consisting of 2.9 g
(0.02 nol) 4-chl oronethoxypyrimdine and 5.6 g (0.02 nol)

5-[4- (2met hyl am noet hoxy) - benzyl ] -t hi azol i di ne-2, 4-dione in 60 m 20 DWF
and in the presence of 17 g NaHCO3 is heated at 100C for 24 h. Once the
reaction conpleted, the mxture is poured onto 600 m water and it is
extracted with 4 x 200 m Ac ] The extracts are dried and concentrat ed,
and the 25 residue is chromat r3phed on silica gel. By elution with 95/5
CHzCl12/EtOH 2.5 g of a white golid is obtained. Yield 32%

1O O
HN R N s
CHj NH
| O
5 Starting from 0.8 g (5.3 mmol) Z2-amino-4-chloro-6-

methylpyrimidine, 1.2 g of a white solid is obtained

(Yield 58%).

'"H-NMR (DMSO-dg) :12.00 {(br. s, 1H, NH),;, 7.16 (d, 2H); 6.87
(d, 2H); 6.08 (br. s, 2H, NH2); 5.84 (s,

10 1H); 4.71 (dd, 1H); 4.10 (t, 2H); 3.85 (t,

2H); 3.31 (dd, 1H); 3.05 3H, NCHs); 2.98
(dd, 1H); 2.10 (s, 3H, CH3zs).

Example No. 16

5-(4-{2-[Methyl-(2-phenylquinazolin-4-yl) ~amino] ~ethoxy} -

15 benzyl) -thiazolidine-2,4-dione

NQ O
NTONTO s
CHs NH

O



22 1H NVR (DMSO-d6) :12.00 (br. s, 1H, NH) ; 8.22 (s, 1H ; 7.18 5 (d, 2H
6.84 (d, 2H); 5.92 (s, 1H); 4.84 (dd, 1H) ; 4 . 10 (t, 2H) ; 3.90 (t, 2H
3.82 (s, OCRs); 3.32 (dd, 1H); 3.04 (s, NCHs); 3.02 (dd, 1H) . Exanple No.
18

5-(4-{2-[(2-am no- 6- net hoxypyri m di n-4-yl ) met hyl am no] et hoxy} - benzyl ) -t hi az
olidine-2,4-dione O~ Fi2N~- NIV~-~OCH3 O 10 Starting fromof 1.5 g (0.01
nol ) 2-am no-4chl oronet hoxypyri m dine and foll owi ng the procedure descri bed

in the previous Exanple, 1.1 g of the t4tle conpound is obtained. 15 Yield
27 0

Starting from 1.3 g (5.3 mmol) 4-chloro-2-phenyl-
quinazoline, 1.6 g of a yellow solid is obtained (Yield
62%) .

'H-NMR (DMSO-d¢) :12.00 (br. s, 1H, NH); 8.50-8.42 (m, 2H);
5 8.24 (d, 1H); 7.84-7.76 (m, 2H); 7.52-7.42
(m, 4H); 7.16 (d, 2H); 6.84 (d, 2H); 4.84
(dd, 1H); 4.42 (t, 2H); 4.24 (t, 2H); 3.58
(s, 3H, NCH3), 3.30 (dd, 1H); 3.04 (dd,
1H) .
10 Example No. 17
5-(4-{2~-[ (6~-Methoxypyrimidin-4-yl) -methylamino]-ethoxy}-
benzyl) ~thiazolidine-2,4-dione

OCHj

O O

N N0 oA
CH, NH

15

A starting mixture consisting of 2.9 g (0.02 mol)
4-chloromethoxypyrimidine and 5.6 g (0.02 mol) 5-[4-(2-
methylaminoethoxy)-benzyl]-thiazolidine-2,4-dione in 60 ml

20 DMF and in the presence of 17 g NaHCO3 is heated at 100°C
for 24 h. Once the reaction completed, the mixture 1is
poured onto 600 ml water and it 1is extracted with 4 x
200 ml AcOEt.

The extracts are dried and concentrated, and the

25 residue 1is chromatographed on silica gel. By elution with
95/5 CH2Cl2/EtOH 2.5 g of a white solid is obtained.

Yield 32%



1H NVR (DMBO-d6) :12.00 (br. s, 1H NH) ; 7.18 (d, 2H) ; 6.84 20 OCRs (d,
2H); 6.04 (s, 2H, NHz); 5.21 (s, 1H); 4 .84 (dd, 1H ; 4.08 (t, 2H) ; 3.82
(t, 2H ; 3.74 (s, 3H, OCRs); 3.32 (dd, 1H); 3.08 (dd, 1H); 3.00 (s, 3H,
NCHs). Exanple No. 19

5-{4-[2-(6-chl oro-2- net hoxypyri m di n-4-yl)-am no) - et hoxy] benzyl } -t hi azol i di
ne-2, 4-dione 23 A starting m'xture consisting of 1.8 g (0.01 mml)

2- met hoxy- 4, 6-di chl or opyri m di ne, %(0 01 nol)

5-19(2- am noet hoxy) - benzyl ] -t hi azol i di 1fé- 2, 4- di one hydrochlo 5 ride and
1.68 g (O. 02 nol ) sodi um bi carbonat e was heated to 120Cin 50 m

di net hyl f or FaN¥Be (PBEO2dhbut 3, 0@neert he, r édet Non ;cdmal2et 6d, e ni xtlire is

cool ed and then poured ont 4500 f gmat yhereByqa sQlidprecipifates,
which is then filtered. 10 The Prﬂtratlonﬁlﬁlquofs are ejtract@d wth 3 x

100 M AcCEt. The extracts (8fe df)éd4wlfh ($odidithisul 244 el t 4 i4H ler e8- &hd
concentrated. The residue ig,peeled;togeizherqay t hut he 33ro:-z1V| osisl ychi) frated
solid and stirred in 50 m h?ggl The undi ssol ved solid is then filtered
to give 15 3.4 g (Yield: 83"‘)8 f efllfllrely pure product. 1H NWR

( DMSO- d6) : ExdplebNo.s,181H, NH); 8.05 (br. s, 1H, 20 NH); 7.21 (d, 2H);
6.90 (d, 2H).,L. : N Ny 2H); 3.84 (s, 3H ;
3.68 (br. 2 s 4(.1) HOD B . Exanple No .
20 5-{4- [Zlﬁmmnq}rﬁ@qu}memmmmﬂmﬁ i %,#dlone

t hi azol i di ne-2, 4-di one 20.1 - Synthesis of

2-[(6- chloropyrlmd|n4yl) nmet hyl

OCH,
( ) o O
H2N N s
CH NH
O
10

Starting from of 1.5 g (0.01 mol) 2—amino-4-
chloromethoxypyrimidine and following the procedure

described in the previous Example, 1.1 g of the title
compound is obtained.
15 Yield 27%
'H-NMR (DMSO-de) :12.00 (br. s, 1H, NH); 7.18 (d, 2H); 6.84
{(d, 2H); 6.04 (s, 2H, NHz); 5.21 (s, 1H);
4.84 (dd, 1H); 4.08 (t, 2H); 3.82 (t, 2H);
3.74 (s, 3H, OCH3); 3.32 (dd, 1H); 3.08
20 (dd, 1H); 3.00 (s, 3H, NCH3).
Example No. 19
5-{4-[2- (6-chloro-2-methoxypyrimidin-4~yl) —amino) —ethoxy] -
benzyl}-thiazolidine-2,4-dione




24 am no] -ethanol 5 ~N~N~~OH CH3 10 To a solution of 14.8 g (0.1 mmol)
2,4-dichloropyrimdine in 120 ml ethanol and 20 m water, cooled to 0C,
11.3 g (0.15 nol) 2-(N-nethyl am no)ethanol is added. The resulting m xture
is stirred at roomtenperature for 1/2 h., then concentrated to dryness and
finally partitioned 15 between CHZCl z and a NaHCOs saturated sol ution. The
organi ¢ phase is dried and concentrated. The residue is stirred in 20 n
CHzC z, and then the precipitated white solid is filtered. 7.7 g is
obtained. Fromthe filtration liquor a4lrther 5.8 g of pure product 20 is
recovered by neans of a silica gel colum, eluting with 1/1 heptane /
AcCEt. Yield 72% 1H NWR (CDC13) 8.30 (s, 1H); 45 (1, 1H); 3.89 (t, 2H);
3.78 (t, 2H); 3.10 (s, 3H, NCHs). 25 20.2 - Syw!hesis of

2- (met hyl pyri m di n-4-yl -am no) - et hanol 30 OH ~ ~NNHN

O s*o

A starting mixture consisting of 1.8 g (0.01 mmol)
2-methoxy-4, 6~dichloropyrimidine, 2.7 g (0.01 mol) 5-[4-
(2-aminoethoxy)-benzyl]-thiazolidine-2,4-dione hydrochlo-

5 ride and 1.68 g (0.02 mol) sodium bicarbonate was heated
to 120°C in 50 ml dimethylformamide for 2 hours. Once the
reaction completed, the mixture is cooled and then poured
onto 500 ml of water, whereby a solid precipitates, which
is then filtered.

10 The filtration liquors are extracted with 3 x 100 ml
AcOEt. The extracts are dried with sodium sulfate,
filtered and concentrated. The residue is pooled together
with the previously filtrated solid and stirred in 50 ml
methanol. The undissolved solid is then filtered to give

15 3.4 g (Yield: 84%) of a entirely pure product.

'H-NMR (DMSO-de) :12.00 (br. s, 1H, NH); 8.05 (br. s, 1H,
NH); 7.21 (d, 2H); 6.90 (d, 2H); 6.24 (s,
1H); 4.86 (dd, 1H); 4.12 (t, 2H); 3.84 (s,
3H); 3.68 (br. s, 2H); 3.38 (dd, 1H); 3.05
20 (dd, 1H).

METHOD B. -
Example No. 20

5-{4-[2- (Methylpyrimidin-4-yl-amino)ethoxylbenzyl}-
25 thiazolidine-2,4-dione

20.1 - Synthesis of 2-[(6-chloropyrimidin-4-yl)-methyl-



| CH3 To 9.4 g (50 mml) 2-[(6-chloropyrimdin-4-yl)35 nethylam no) et hanol
in 50 M ethanol and 10 mM water, 1 g 25 of a 100 Pd/C paste is added and
the resulting mxture is subjected to hydrogenation at a pressure of 60

at nospheres and at roomtenperature for 8 h. The solution is filtered on
decalite. The filtrate 5 is concentrated to dryness and then partitioned
bet ween a saturated sodi um bi carbonate solution (100 mM) and 100 m CHzCl2.
The aqueous phase is extracted with an additional 2 x 100 mM CHzC z and the
extracts are pooled together with the ﬁ?%vious ones. 10 The extracts are
dried, then concentrated, and the residue is purified by colum

chr omat ogr aptiyolsienigpagidli ca gel as a support, and eluting with 9/1
CHZC12/EtOH. 4.1 g of a colorless oil is obtained (Yield 549. 1H NWR
(CDCl's) 8.48 (s, 1H); 8.09 (@] 1H; 6.43 (d, 1H); 15 4.90-4.80 (br. s, 1H,
OH); 3.83 (t, 2H); 3.74 (t, 3 ; 3.10 (s, 3H, NCH3) . 20.3 -Synthesis of
4-[ 2- (et hyl pyri m di n- 4-y| -21NQ0) - et hoxy] benzal dehyde 20 N ~~O CH3 25 ~~

Onto 30 M DVF O . 88 g (1Y Pl ) sodiumhydride ( 60 O in mneral oil)
and 2.9 ¢ (19 mol) 2-[6-d\ ’
N

pyri m di n4- met hyl am no] - et hanol are
added. The mixture is ’/\\\/’tjrq

N

CH,

10 To a solution of 14.8 g (0.1 mmol) 2,4-dichloropyrimidine
in 120 ml ethanol and 20 ml water, cooled to 0°C, 11.3 g
(0.15 mol) 2-(N-methylamino)ethanol is added. The
resulting mixture is stirred at room temperature for 1/2
h., then concentrated to dryness and finally partitioned

15 between CH2Cl2 and a NaHCO3 saturated solution.

The organic phase 1is dried and concentrated. The
residue is stirred in 20 ml CH2Clo, and then the
precipitated white solid is filtered. 7.7 g is obtained.
From the filtration liquor a further 5.8 g of pure product

20 is recovered by means of a silica gel column, eluting with
1/1 heptane / AcOEt.

Yield 72%
'H-NMR (CDCl13): 8.30 (s, 1H); 6.45 (1, 1H); 3.89 (t, 2H);
3.78 (t, 2H); 3.10 (s, 3H, NCHs).
25 20.2 - Synthesis of 2-(methylpyrimidin-4-yl-amino)-ethanol

@

) Tl
CH

To 9.4 g (50 mmol) 2-{(6~-chloropyrimidin-4-yl) -
35 methylamino)ethanol in 50 ml ethanol and 10 ml water, 1 g



30 stirred at roomtenperature for 1/2 h. A 2.6 g portion (21

mol ) of

p-fl uor obenzal dehyde is then added thereto and the resulting mxture is
heated at 50C for 15 minutes. The reaction mxture is poured onto 300 m
water and 35 then extracted with 3 x 100 ml AcCEt. The organi c phase is
dried, filtered and concentrated, and the residue chromatographed on

silica gel. Eluting with 1/1 Heptane /AcOEt 2,5 g of the title conmpound is

obtained (Yield 510) . 5 1 NMR (CDCL3) 9.90 (s, 1H, CHO : 8.
8, 28-8, 18 (br. s, 1H) 7.83 (d, 2H); 2200 {d, 2H); 6.51 (d,
(t, 2H); 4.08 (t, 2H); 3.21 (s, 3H, NCH3). 20.4- Synthesis of

62 (s, 1H)
1H); 9.30

5-{4-(2- (n@ﬁhﬁ;ﬁﬂ%r@dl@ ﬁayteamﬁnaﬁﬁ@d and the resulting mixture is

th b | -t 5 8 |
i [(ijzllrret ﬁ%l%%) :‘I%% I n- 9Ih3@ nq‘n%noql)ecz%j etahoxy] %eenz de%@é%éi%rﬁl%sg)w&f%f uene

1.06 g (8. %ndelt) refomyerpes-athirez dlardisnddi one i s added. Then,

0.06 ni

(0.78 mmol ) pi perindi ne; and; &, 044 rfill(t%ré% ol heaselie. agid arefyrd her

added thereto The m xture is heated t eflux for 5 h while

separating

the wat er® tifatcECsBriaied Z*SO\AFFHH%SBeéﬁdStt&eI@ éiﬁd-’é‘rlattltﬁledﬂﬁ?%ﬁ:‘h%n
m xture is saRidwedtd GsEdaln andcd Figons04 i sopne@bﬁl tave i3 )t hem fidd ened of f.

2.5 f t bt d el d 880 d6 8.

50 o Dualisl. heonaned ALY PEOL, MLV (IBR 08} 2,30, (850 1)
4.25 (t, ZIQ);XB.JQED (ml ZH'DzClB b@ld( sl;heBIdxtN@Hg)s age. @oolsyinthegeshef
5-{4-[2- (rgf;h Rd r’glcg‘;h-ozb-syldrpé"g no) et hoxy] - benzyl } -t hi azol i di ne- 2, 4-di one
35

10 The extracts are dried, then concentrated, and the

residue is purified by column chromatography using

gel as a support, and eluting with 9/1 CH2Cl,/EtOH.

silica

4.1 g of a colorless o0il is obtained (Yield 54%).
'"H-NMR (CDCls): 8.48 (s, 1H); 8.09 (d, 1H); 6.43 (d, 1H);
15 4.90~-4.80 (br. s, 1H, OH); 3.83 (t, 2H):

3.74(t, 2H); 3.10 (s, 3H, NCH3).

20.3 ~Synthesis of 4-[2-(methylpyrimidin-4-yl-amino)-ethoxy]-

benzaldehyde

) Nk@\N/\/O

CHs H
25 ()

Onto 30 ml DMF 0.88 g (22 mmol) sodium hydride (60%

in mineral oil) and 2.9 g (19 mmol) 2-[6-chloropyrimidin-

4-yl)-methylamino]-ethanol are added. The mixture 1is

30 stirred at room temperature for 1/2 h. A 2.6 g
(21 mmol) of p-fluorobenzaldehyde is then added
and the resulting mixture is heated at 50°C

minutes.

portion
thereto
for 15

The reaction mixture is poured onto 300 ml water and

35 then extracted with 3 x 100 ml AcOEt. The organic phase 1is

26



27 5 CH3 O 10 To a stirred solution of 7.5 ng (0.025 nmml) cobalt chloride
hexahydrate and 116 ng (1 mmol) dinmethylglyoxime in 40 mM of water, 4 drops
1IN NaOH are added, followed by the addition of 0.57 g (15 mml) sodi um
borohydride. Onto this solution, cooled to 0OC, 1.8 g (5 mmol) 15
5-{4-[2-(met hyl pyri m di n-4-yl -am no) - et hoxy] - benzyl i dene} t hi azol i di ne-2, 4-d
ione dissolved in 30 mM of DVF is added. The reaction m xture is kept at
roomtenperature for 24 h and then poured onto 300 mM water, and the pH
adjusted to 6-7 with acetic acid. The p%%m pitated white 20 solid is
filtered off, treated with 100 mMl MOH, and heated to reflux. The MOH
solution igslthgd,fil feleédred orded t coneemieadry,r esiddal tdreart kagidoapound.

Fromthe fi g o] is ijngd b
crysta||.za%ff%02“(t$%e’%a'@m o) 52 SR OV ey 13 085 br Ve 1
1

8.48 (s, 1Meptaper?ac 57.9140fd, tfst) tlélgg %ampczwyd 6.5700pgaingf ;
.82 (dd, 1Hyierh B2, 2H) ; 3. 90 (t, 2H:; 3.30 (dd, 1H):; 3.10 (s, 3H,

gczﬁ){z [?3 Wﬁef%@hﬁﬁ noﬁfé di %1 4%461;@5@ hyf a%?lné)fet hBks) 8 bgﬁz§V)18t hi azo
l'idine-2,4-dione 35 28 H3CHM.CH3, 1H) 7.83 (d, 2H) 7.00 (d, 2H)
6.51 (d, 1H); 4.30 (t, 2H):; 4.08 (t, 2H);
3.21 (s, 3H, NCH3i).
20.4- Synthesis of 5-{4-(2-(methylpyrimidin-4-yl-amino)-
10 ethoxyl-benzylidene}-thiazolidine-2,4-dione

N
kQB\N”\/O s*é)

CHy NH
O

To 2.3 g (8 mmol) 4-[2-(methylpyrimidin-4-yl-amino)-
20 ethoxyl-benzaldehyde in 40 ml toluene 1.06 g (8.9 mmol) of
30% 2,4-thiazolidinedione is added. Then, 0.006 ml

15

(0.78 mmol) piperidine and 0.044 ml (0.78 mmol) acetic
acid are further added thereto. The mixture is heated to
reflux for 5 h while separating the water that is formed
25 with a Dean-Stark apparatus.

The reaction mixture 1is allowed to cool and the
solid precipitate is then filtered off. 2.5 g of product
is obtained (yield 88%)
'H-RMN (DMSO-d¢) :8.50 (s, 1H); 8.15 (d, 1 H); 7.70 (s,

30 1H); 7.51 (d, 2H); 7.07 (d, 2H); 6.70 (d,
1H); 4.25 (t, 2H):; 3.96 (t, 2H); 3.10 (s,
3H, NCH3).
20.5 - Synthesis of 5-{4-[2-(methylpyrimidin-4-yl-amino)-

ethoxy]l-benzyl}-thiazolidine-2,4-dione
35



N~NN~OCH3 OTo 1 g (2.5 mmol) of the conpound obtained in the 5 Exanple
No . 14 in30mM DMF, 0 .21 g ( 2. 5 nmol ) NaHCG3 and 1.8 m (25 muol)
600 di methylamne in water are added. The m xture is heated at 80C for 24
h, then concentrated to dryness and the residue partitioned between 100 m
water and 100 ml CHzZC z . The organic phase 10 is dried and concentrated.
The residue i s chromatographed on silica gel. Eluting with 96/ 4 CH2d z/ Et CH
0.5 g of the title conpound is obtained,_1H NVR (DVBO d6) :12.00 (br. s,

1H) ; 8.06 (s, 1H) ; 7.18 (d, 15 2H) ; %'86 (d, 2H) : 5.50 (s, 1H) ; 4.84
(dd, 1H); 4.10 (t, 2H); 3.56 (t, 2H); 3.30 (dd, 1H); 3.04 (s, 3H, NCHs);
3.02 (dd, 1H) 2.98 (s, 6H). 20 Exanple No. 22

5- (4-{2-[(6-HydroxypyrinidNg- 4-yl) - et hyl am no] - et hoxy}benzyl ) -t hi azol i di ne
-2,4-dione 25 29 -~O- CHg OH O
N""N S
5
CHa NH

O

10 To a stirred solution of 7.5 mg (0.025 mmol) cobalt
chloride hexahydrate and 116 mg (1 mmol) dimethylglyoxime
in 40 ml of water, 4 drops 1N NaOH are added, followed by
the addition of 0.57 g (15 mmol) sodium borohydride.

Onto this solution, cooled to 0°C, 1.8 g (5 mmol)

15 5-{4~-[2-(methylpyrimidin-4~yl-amino)-ethoxy] -benzylidene}-
thiazolidine-2,4-dione dissolved in 30 ml of DMF is added.

The reaction mixture is kept at room temperature for
24 h and then poured onto 300 ml water, and the pH
adjusted to 6-7 with acetic acid. The precipitated white

20 solid 1is filtered off, treated with 100 ml MeOH, and
heated to reflux. The MeOH solution is hot-filtered in
order to remove any residual starting compound.

From the filtration-liquor, 1.5 g end product is
obtained by crystallization (Yield 84%).
25 '"H-NMR (DMSO-d¢) :12.00 (br. s, 1H, NH); 8.48 (s, 1H); 8.17
(d, 1H); 7.14 (4, 2H); 6.84 (d, 2H):; 6.70
(d, 1H); 4.82 (dd, 1H); 4.12 (t, 2H); 3.90
(¢, 2H); 3.30 (dd, 1H); 3.10 (s, 3H,
NCH3); 3.03 (dd, 1H).

30
METHOD C. -

Example No. 21
5-(4-{2-[(6-Dimethylaminopyrimidin-4-yl) -methylamino] -
ethoxy)-benzyl) -thiazolidine-2,4-dione

35




To 1.9 (5 nmmol) of the conmpound obtained in the Exanple No. 17 in 40 m
acetic acid, 3.5 mM (20 mvl) of a 5 hydrobrom c acid solution in 330
acetic acid is added. The reaction is heated at 80C for 4 h. Once the
reaction conpleted, the mxture is poured onto water and the white solid
which precipitates is filtered off and then stirred for 30 m nutes in 50 n
EtOH. The resulting 10 suspension is filtered again, and 1.2 g of a
conpletely pure white solid is obtained. Yield 640. 1H NVR (DVMSO d6):12. 00
(br. s, 1H; 11.62 (br. s, 1H); 7.90 (s281H); 7.18 (d, 2H); 6.84 (d, 2H);
15 5.10 (s, 1H); 4.82 (dd, 1H); 9.10 (t, 2H); 3.86-3.80 (br. s, 2H); 3.32
(dd, 1 H); 3.04 (dd, 1H) ; 2.97 (s, 3H NCH3) . Pharnacol ogi cal nethods 20
The pharnmacol ogi cal effect of the conmpounds is assessed in genetically

di abetic C57 BL male db/db 9-11 weeks old mce, as well as in control C57

BL db/+ ani mal s ofHn(e- bigain and age. The db/db m ce show nost of the
netabolic alterations thdt appear in the type-2 25 diabetes, while the
control animals do not develop the illness. In each experinental group,
8-10 animals are use dNeh are treated with different doses of the 30
conmpounds: 1 ngy/ kg, , 10 ng/ kg or 25 ng/kg oral | yduring 5

consecutive days. In L\ 0 %i\%E%(?xper
col I ected in heparini zed\J ubep|]by ctiny he 58§ oorbital vein.
Plasma i s separated and the | gvels of bag cose Jand tgpﬁlin are
quantified. After concl uding (}kﬂ reat me e f each ani mal
are collected again and plasmati c posttreatment glucose&\ and insulin |evels
are quantified. 10 The determ nation of glucose is carqud out by neans of
an enzymatic nethod that converts glucose into glucose 8-phosphate, a
reaction coupled with the reduction of nicotinam de-dinucl eotide phosphate
(NADP) Lo, NADPH byo the act} o fihog) Uahsee fe PelfBbAnaosinssim ldie; NARRY

5 Example No. 14 in 30 ml DMF, 0.21 g (2.5 mmol) NaHCO3 and

ent bIoodqsanples are

1.8 ml (25 mmol) 60% dimethylamine in water are added.

The mixture is heated at 80°C for 24 h, then
concentrated to dryness and the residue partitioned
between 100 ml water and 100 ml CH2Clz. The organic phase

10 is dried and concentrated. The residue is chromatographed
on silica gel.

Eluting with 96/4 CH2Cl2/EtOH 0.5 g of the title
compound 1s obtained.

'H-NMR (DMSO-d¢) :12.00 (br. s, 1H); 8.06 (s, 1lH); 7.18 (d,
15 2H); 6.86 (d, 2H); 5.50 (s, 1H); 4.84 (dd,
1H); 4.10 (t, 2H); 3.56 (t, 2H); 3.30 (dd,
1H); 3.04 (s, 3H, NCHs); 3.02 (dd, 1H)

2.98 (s, ©H).

20
Example No. 22
5-(4-{2-[ (6-Hydroxypyrimidin-4-yl) -methylamino] —ethoxy} -

benzyl) -thiazolidine-2,4-dione

25



15 iodonitrotetrazolium which is quantified spectrophotonetrically. The
absorbancy at 520 nmis proportional to the concentration of glucose, ref:
Randox G, 2623 (Bergneyer H U, Bernt E., Schmdt F.H, Stork H 1In

Met hods of Enzymatic Anal ysis, Academ c Press: London and 20 New York 1974,
p. 1196). The results are expressed as the reduction percent with regard to
the basal |evels determ ned before the beginning of the treatnent. The
obtained results are shown in Table 1. As it can 25 be seen fromthe Table,
t he conmpounds of the present invention @%tain a reduction of glucose |evels
hi gher than that achieved by the standard (troglitazone), even with doses
100-fold |l ower. 31 TABLE 1 Conpoundose (ng/kg, p.o.)~ glucose reduction

Troglitazonel0038 Exanpl e 3147 Exanpl e 4153 Exanpl e 71097 Exanple 111030
Exanpl e 121025 Exanple 1@)p4

NO O

kN O oA
CHs NH

O

To 1.9 (5 mmol) of the compound obtained in the

Example No. 17 in 40 ml acetic acid, 3.5 ml (20 mmol) of a
5 hydrobromic acid sclution in 33% acetic acid is added.

The reaction is heated at 80°C for 4 h. Once the
reaction completed, the mixture is poured onto water and
the white solid which precipitates is filtered off and
then stirred for 30 minutes in 50 ml EtOH. The resulting

10 suspension is filtered again, and 1.2 g of a completely

pure white solid is obtained.

Yield 64%.

'"H-NMR (DMSO-d¢) :12.00 (br. s, 1H); 11.62 (br. s, 1H);
7.90 (s, 1H); 7.18 (d, 2H); 6.84 (d, 2H);
5.10 (s, 1H); 4.82 (dd, 1H); 4.10 (t, 2H)
3.86-3.80 (br. s, 2H); 3.32 (dd, 1 H);
3.04 (dd, 1H); 2.97 (s, 3H, NCH3).

15

14

Pharmacological methods

20 The pharmacological effect of the compounds 1is
assessed in genetically diabetic C57 BL male db/db 9-11
weeks old mice, as well as in control C57 BL db/+ animals
of the same strain and age. The db/db mice show most of
the metabolic alterations that appear in the type-2

25 diabetes, while the control animals do not develop the
illness. In each experimental group, 8-10 animals are

used, which are treated with different doses of the



Exanpl e 17148 Exanpl e 20521 Exanple 212536 Exanple 22522 5 32 CLAIMS 1. A
conpound of the general fornmula (1): 5 RR R~ ~ ~N r-~ Rg Rg to (1)

30

compounds: 1 mg/kg, 5 mg/kg, 10 mg/kg or 25 mg/kg orally
during 5 consecutive days.

In the day 0 of the experiment, blood samples are
collected 1in heparinized tubes by punction of the

5 retroorbital vein. Plasma is separated and the levels of
basal glucose and insulin are quantified.

After concluding the treatments, blood samples of
each animal are collected again and plasmatic post-
treatment glucose and insulin levels are quantified.

10 The determination of glucose is carried out by means
of an enzymatic method that converts glucose into glucose
6-phosphate, a reaction coupled with the reduction of
nicotinamide-dinucleotide phosphate (NADP) to NADPH by the
action of glucose-6-P-dehydrogenase. The NADPH reduces the

15 iodonitrotetrazolium, which i1s quantified spectrophoto-
metrically. The absorbancy at 520 nm is proportional to
the concentration of glucose, ref: Randox GI, 2623
(Bergmeyer H.U., Bernt E., Schmidt F.H., Stork H. 1In
Methods of Enzymatic Analysis, Academic Press: London and

20 New York 1974, p. 1196).

The results are expressed as the reduction percent
with regard to the basal levels determined before the
beginning of the treatment.

The obtained results are shown in Table 1. As it can

25 be seen from the Table, the compounds of the present
invention attain a reduction of glucose levels higher than

that achieved by the standard (troglitazone), even with
doses 100-fold lower.



S ONH characterized in that: RlL is: Hor Cl-C6 alkyl, 15 R2: H Cl1-C6

al kyl, halogen (F, d, Br, 1) , ORs, SRs, NRsR6, NOS, or phenyl, Rs : H,
Cl-CE al kyl, halogen ( F, d, Br, I ) , ORs, SRs, NRsR6, N2, or phenyl,
Ra: H, Cl-C6 al kyl, halogen (F, d, Br, 1) , ORs, 20 NRsR6, phenyl, or Rs
and Rq, when taken together, are -CH=CHCH=CH-N=CNi i R7 Rg or
-NC = NRg R7 formng a fused ring on

31

TABLE 1
Compound Dose % glucose

(mg/kg, p.o.) reduction

Troglitazone 100 38
Example 3 1 47
Example 4 1 53
Example 7 10 47
Example 11 10 30
Example 12 10 25
Example 14 1 51
Example 17 1 48
Example 20 5 21
Example 21 25 36
Example 22 5 22




25 the pyrimdine ring. Rs, R6: independently to each other, may be H or
C-Co alkyl, HOOHR : Hor NHS, 30 R~: H Cl1-C5 alkyl, or OO OH as well
as the pharmaceutically acceptable salts and tautomeric forns thereof. 2.
A conpound of the general formula (1) according to 35 Claim1l, wherein:
33 R : CHs R2: H ORs, NRsR6 Rs: H, halogen (F, d, Br, 1) , ORs Ra: H

32
CLAIMS
1. A compound of the general formula (I):
; Ro S
=N R m\ﬁ‘o
N N—""0 o~ N
R3 Ry
10
(1)
characterized in that:
Ry is: H or Ci1-C¢ alkyl,
15 Rp: H, Ci1-Ce¢ alkyl, halogen (F, Cl, Br, I), ORs, SRs,

NRsRg, NO2, or phenyl,
R3: H, Ci1-Ce¢ alkyl, halogen (F, Cl, Br, I), ORs, SRs,
NRsRg, NO2, or phenvl,
Rg: H, Ci1-Ce¢ alkyl, halogen (F, Cl, Br, 1I), ORs,
20 NRsR¢, phenyl,

or Rz and Rq, when taken together, are —CH = CH—CH = CH_
~N=C-N-  ~N-C=N-
| | r ! f ] fu d i
R7R8 O R8 R7 orming a se ring on

25 the pyrimidine ring.

Rs, Re¢: independently to each other, may be H or Ci-Ce

HO OH
Rs: H or NHz,

Rg: H, Ci1-Cs alkyl, -O or
30 O O
OH

as well as the pharmaceutically acceptable salts and

alkyl,

tautomeric forms thereof.

2. A compound of the general formula (I) according to

35 Claim 1, wherein:



5 or Rs, Rg, when taken together, are -N=CNI| | R7T RS -NNC = NR8 R7 or
wherein R~ and Rs are as previously defined. 10 3. A conpound of the

general formula (1) according to Claim1l1, characterized in that it is
sel ected fromone of the foll ow ng:

5-{4-[2-(Met hyl pyri m di n-4-yl -am no] - et hoxy] - benzyl }t hi azol i di ne- 2, 4-di one
15

5-{4-{2-[(6-Ch|oropyrinidin-4-y|)-neth¥Ianlno] et hoxy} benzyl)-thi azol i di ne-
2, 4-dione 5-(4-{2-[(2-Am no- 6- Chl or opy P°ni di n- 4- yl) - met hyl am no] 20
et hoxy}-benzyl ) -t hi azol i di ne- 2, 4-di one

5-(4-{2-[(2, 6-Di ret htdeypyri m di n-4-yl)-net hyl am no] et hoxy} - benzyl ) -t hi azol
di ne- 2, 4-di one 2

Rs,
5-(4- {2 [ Met hyl - ??kaurlﬁ 6- yI) anlno] ethoxy} benzyl)thlazolldlne 2, 4-dion
e : H, halogen (F, Cl,

5-(4-{2-[N@thy|-ﬁgfmﬁthyl-QFLpurln-6-y|)an1no]ethoxy%?enﬁﬁl)thlazol|d|ne-2,

4-di one 30 ——N-C = N=
or R3, R4, when taken together, are | 1 or

RgR
—N = (I:__N_ 8 N\7
R,Rg

wherein R7 and Rg are as previously defined.

10 3. A compound of the general formula (I) according to
Claim 1, characterized in that it 1is selected from one of
the following:

5-{4-[2- (Methylpyrimidin-4-yl-amino]-ethoxy]-benzyl}-
thiazolidine-2, 4-dione

15
5—{4—{2—[(6—Chloropyrimidin—4—yl)—methylamino]—ethoxy}—
pbenzyl)-thiazolidine-2, 4-dione

5—(4—{2—[(2—Amino—6—chloropyrimidin—4—yl)—methylamino]—
20 ethoxy}-benzyl)-thiazolidine-2,4-dione

5—(4—{2—[(2,6—Dimethoxypyrimidin—4—yl)—methylamino]—
ethoxy}-benzyl)-thiazolidine-2,4-dione

25 5—(4—{2—[Methyl—(7H—purin—6—yl)—amino]—ethoxy}—benzyl)—

thiazolidine-2, 4-dione

5—(4—{2—[Methyl—(9—methyl—9H—purin—6—yl)amino]ethoxy}—
benzyl)thiazolidine-2,4-dione

30
5—(4—{2—[(6—Methoxypyrimidin—4—yl)—methylamino]—ethoxy}—

benzyl)-thiazolidine—2,4—dione

5—(4—{2—[(6—Hydroxypyrimidin—4—yl)—methylamino]—ethoxy}—
35 benzyl)—thiazolidine—Z,4—dione



5-(4-{2-[(6-Methoxypyrimdin-4-yl)-methylam no] - et hoxy}benzyl)-thiazolidine
-2,4-dione 5-(4-{2-[(6-Hydroxypyrimdin-4-yl)-nethylam no] -et hoxy} 35

benzyl )-thiazolidine-2,4-dione 34 4. A process for the preparation of a
conpound according to Claim1l, characterized in that a conpound of the
general formula (I1l) is reacted wwth a conmpound of the formula (I1): 50
R~ NH wherein RlL, Rz, R3 and Ra are as previously defined and X 10 is a

| eavi ng group such as a hal ogen, especially C or Br, in a inert medium at
a tenperature ranging from10 to 120C 345, 7 A process for the preparation of
a conmpound according to Claim1, which conprises the reduction of a 15
conpound of 1he £opputasEVitpr RhieN (RAemhrat RN NN R-coyppund accord-

ing to Claim 1, characterized in that a compound of the

general formula (III) 1is reacted with a compound of the

formula (II):

R3 g
R4

O 0 0
RZ/I\N X R1—Nﬁ_/

(ITT) (IT)

wherein Ri, Rz, Rz and R4 are as previously defined and X

10 is a leaving group such as a halogen, especially Cl or Br,

in a inert medium at a temperature ranging from 10 to
120°C.

5. A process for the preparation of a compound

according to Claim 1, which comprises the reduction of a

15 compound of the formula (VI):

R3
R4
)
Rz/LN NO



35 wherein Rl, R2, R3 and R4 are as previously defined. 6. A process
according to Gaimb5, characterized in that said reduction reaction is
carried out with sodium borohydride, with netals in the presence or not of
a 5 proton-donor, by enzynmatic reduction or by catalytic hydrogenation. 7.
A pharnaceutical conposition which conprises a conmpound of the general
formula (1) according to anyone of Caims 1 to 3, and a pharmaceutically
acceptable carrier, 10 for the treatnment and/or prevention of hyperglycen a
and/ or hyperlipidena and/or for the t Peat nent of conplications associat ed
to the resistance to the insulin, such as hypertension, hyperuricem a or
gt Eg:moﬁﬁ(rjm%i@ﬁ@uxkgr ,RZU'FtRf@b@hﬁrRanﬁreemk)mﬁmi@mtd@fl'sr.led.S 8. The use of
o] e general formula.(l) ., acccording to i
3, alone or Pn %o "%‘Fa?tsisonaﬁncf)ﬁgéﬁ otF‘ormrealg‘% hgr’ a%?%{?ggee?i{%%alelﬁsl He
such as sutfi@nylsiriensredubi guanirdes,tifor ihecpradect i OH oFith hent
for the treatment andfor, prevention of 20 hypesalycesta andhor of a
yper|lipi ,-and/of for the treatnent of conplicatigns associated to
the resi $t pnoeonodonhe, i nbyl | @nzZeUekigs MASBIAERE ot hyper Urd e & or

other cargiQyageqharonTetabolic and endocrine conditions.

7. A pharmaceutical composition which comprises a
compound of the general formula (I) according to anyone of
Claims 1 to 3, and a pharmaceutically acceptable carrier,

10 for the treatment and/or prevention of hyperglycemia
and/or hyperlipidemia and/or for the treatment of
complications associated to the resistance to the insulin,
such as hypertension, hyperuricemia or other
cardiovascular, metabolic and endocrine conditions.

15 8. The use of a compound of the general formula (I)
acccording to anyone of Claims 1 to 3, alone or in
combination with one or more other antidiabetic agents
such as sulfonylureas or biguanides, for the production of
a medicament for the treatment and/or prevention of

20 hyperglycemia and/or hyperlipidemia, and/or for the
treatment of complications associated to the resistance to
the insulin, such as hypertension, hyperuricemia or other

cardiovascular, metabolic and endocrine conditions.



