1 0 MAY 2004 1 NOVEL THI AZOLI DI NEDI ONE DERI VATI VES AS ANTI DI ABETI C AGENTS
Field of the invention The present invention refers to new conpounds that

di splay a hi gh hypogl ycemic activity and, therefore, they are potent i MAY 004
useful in the treatnent and/or prevention of diabetes and/or other
alterations or conplications characteristic of diabetes, such as

hypergl ycem a or 10 hyperli pi dem a. Background of the invention D abetes
nmel | itus enconpasses a group of syndromes whose mai: characteristic

feature is the high blood- 15 glucose levels, or hyperglycem a. This gives

rise to a long-termseries of vascul ar-type conplications such as
nephr opat hy, retinopathy, and neuropat

: | eS/dd/pes are
di stingui shed. The onﬁowﬁéwﬁﬂI&@cﬁ§ﬁ@3ﬁ%ﬂ¥%%§g%§a??timo, caused by the
20 secreti®@nefippaBEfbc AEENTEgul ati ng hornone of

deficiency in the
gl ucose in blood, and the type-1l diabetes (NNDDM that is characterized
effect of insulin, this latter

mai nly by a resistance to the regul ating

type being.s50 JUSA Ok €V§RentDOR i Nportant than the first one. 25 The
current treatnents agai nst type |

|. di.ab s Wd hhewl tonypbuness tdrk
bi guani dés, are Thg PFSﬁFBéidfv?Qﬁﬁﬁg'g%?fgﬁglure s g%%ge UGE thev
hypoglycen&g%ﬁmgv i guah degpoaiveause PattVetdcPdbsis. Tn the 'l ast years,
t hi azol i di nedi one denL{§tivesfd¥)y@thhgyﬁngx@@mkcanﬂﬁqntgfﬁ%@@tb@én
descri bed ap@, potent-ally Use cati
. lterations or complications
of diabetes and/or other a

i or
characteristic of diabetes, such as hyperglycemia

—

) hyperlipidemia.

of the invention
BaCkgr;jZ:etes mellitus encompasses a group of syndromes
whose mairn characteristic feature is the higﬁ blood-
i5 glucose levels, OI hyperglycemia. This glveé rise ;o a
long-term serles of wvascular—-type complications such as
nephropathy, retinopathy, and neuropathy.
Two diabetes types are distinguished. The onelknown
as type-1 diabetes {IDDM) , caused by the deficiency 1n tﬁe
20 secretion of insulin, the regulating hormone of glucose %n
blood, and the type-II diabetes (NIDDM) that '15
~haracterized mainly by a resistance tc the regulating
sffect of insulin, this latter type being so much or even
more important than the first one. |
25 The current treatments against type I1 dlabetés,
with sulfonylureas and biguanides, are far from being
ideal. sulfonylureas can induce hypoglycemla and
biguanides can cause lactic acidosis. . . |
In the last years, thiazolidinedione dérlvatlves
30 with hypoglycemic activity have been deSCIlbéd and,
therefore, with application in the treatment of dlabetes;
mainly of the so-called “type II diabetes”. The genera

structure cof these compounds 1s:

35



therefore, with application in the treatnent of diabetes, mainly of the
so-called "type Il diabetes”. The general structure of these CO”DOWWfﬂA*ﬁmé
35 1 0 MAY 2004 2 5 10 wherein Ris a radical generally of aromatic o
heteroaromatic type, and it can be linked or not to a Ntype heteroatom A
good review of this subject matter has been published by B. Hulin et al.
(Current Pharnmaceutical 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)) mayjsbe taken into consideration. In this
paper, the authors describe the synthesis of thiazolidine 20 dione
structures and, concretely, that of G glitazone, true starting point in
the research of thiazolidinediones as hypoglycem c agents, also well-known
as glitazones. Several nodifications have been nade around the structure

of these glitazones. 2J Ciglitazone 1 0 MAY 2004 3 Modifications have been
introduced in the lipo- phyllic noiety of the Ciglitagbne structure, which
has lead to the synthesis of new such conmpounds as Tyoglitazone

(EP139421),
O

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

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

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

As initial reference of this bind of structures the
srticle of T. Sohda et al. (Chem. pharm. Bull., 30 (10),
3580-3600 (1982)) may be taken 1into consideration. In thils
paper, the authors describe the synthesis of thiaz?lidine—

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

Several modifications have beenn made around the

structure of these glitazones.

0O
© s

NH

O

Ciglitazone



Rosi gl i tazone (EP306228), Piogli 5 tazone (EP193256). Furthernore,
nodi fi cations on the ether function have been disclosed (D. A dark et
al., J. Med. Chem, 1991, 34, 319-325; R L. Dowet al., J. Med. Ch8MAY 2004
1991, 34, 1538-1544; B. Hulin at al., J. Med. Chem 1992, 35, 10
1853-1864), in which this function is built-in in a cycle fused with the
aromatic ring, such as it happens in Englitazone (EP207605B): 15
Englitazone On the ot her hand, XP002901546 by Cantello et al. refers to
"{[- (Het exocycl 3l | am no) al kcxy] benzyl|1-2,4 20 thiazol i di nedi ones as Pot ent
Anti hyperglycem c Agents" in J. Med. éhem, 1994, 37, (3977-3985). The
nore potent antihyperglycem c anal oges were the series of

L[rbterpcrclylaghagk??ﬁ@&%hsFen;wb]-?eénthﬁagfbﬁdtﬁéihi; n%ﬁzk%%BQér, pgel
eterocicles w etter bi Ical.. 25. Y. & Sse Whnghaspyri dy
group in Phydt 16 WﬂéEtﬁyﬁ?ﬁiggﬁyl&b gﬁgg%F%Eedagﬁuits 2-positjon to the

amino al keay chabn. Hy t heyntXPBAR9015H7 bewHul FwCkRt &ACTR ref8rs to

The G itazong kamly, ofr Audlabety :oh@ 10pMA¥22004 #i6giient
T %lﬁéﬁ%ﬁ% H%éigéé%?%5_%%§fgﬁff§zoh@ 18p

Phar maceut'it escribes substituted
t hi azol i ditnedironemer9d3zfia ves wherein heterocyclyl group can be a

pyridi nyl or pyrimnm.di ro Homemerond n sai drdocemertr t Henigdtier
bi ol ogi cal 5 act%%ﬁéﬁﬁg%kugghig@%ﬁ’mﬁf%:% eyridinyl grqyp.MggidcggﬁHnent
have been disclosed (D. A. Clark et al.s . : !

1991, 34, 319-325; R. L. Dow et al., J. Med. Chem., 1981,
34, 1538-1544; B. Hulin et al., J. Med. Chem. 1992, 35
10 1853-1864), in which this function is built-in 1in a cycle
fused with the aromatic ring, such as it happens in

Englitazone (EP207605B):

Englitazone

On the other hand, XP002901546 by Cantello et al.
refers to “[[m—(Heterocyclylamino)alkoxy]benzyl]—2,4-
20 thiazolidinediones as Potent Antihyperglycemic Agents” 1n
J. Med. Chem., 1994, 37, (3977-3985). The more potent
antihyperglycemic analoges were the series | of
[[Heterocyclylamino)alkoxy]—benzyl]-E,4-thiazolidined1?—
nes. However, the theterocicles with Dbetter biclogical
25 activity were those having a pyridyl group in front of Fhe
oyrimidinyl group linked at its 2-position to the amino
zlkoxy chain.
Further, XP002901547 by Hulin et al. which refers
to “The Glitazone Family of Antidiabetic Agents” in



teaches away fromthe use of the pyridinyl
am no al koxy chain due to the fact that

significantly less active. Furthernore, US-A-5.002.953 by Hindley, ﬁ@g@ﬁ?%#

group in the 4- position to the
sai d change nakes the conp

10 describes substituted thiazolidinedione derivatives wherein the

het erocycl yl group can be a pyridyl or 2- pyrimdinyl group. None of said
docunents descri bes or suggests that a change of position of the
pyrimdinyl group can result 15 in an increase of the biological activity
of the conpounds. Surprisingly, the authors of the present invention have
found new t hi azol i di ndi ones that show ¥ery good hypoglyceni c properties.

20 Description of the invention The present invention refers to conpounds

of the  IEIRLAh UHALI B RecAl it rote B3 RES G N s uberein
SR& hKquka@hem?H “thiaz OlldlﬂeA 3%é gggpvégﬁvéé .wh .eln
neterocyclyl group can be a pyridinyl or pyrlmld%nyl
group. However, in said document the better biological
S activity -is achieved with a pyridinyl group. Said document
teaches away from the use of the pyridinyl group in the 4-
position to the amino alkoxy chain due to the fact that
said change makes the compounds significantly less active.
| Furthermore, US-A-5.002.953 by Hindley, 1989,
10 describes substituted thiazolidinedicne derivatives
wherein the heterocyclyl group can pe a pyridyl or 2-
pyrimidinyl group.
None of said documents describes or suggests that
s change of position of the pyrimidinyl group can result
15 in an increase of the biological activity of the
compounds. | |
surprisingly, the authors of the present 1nventlo?
have icznd new thiazolidindiones thet show Very gooc
hypoglycemic properties.
20
Description of the invention

The present invention refers to compounds of the

general formula (I:

N O Jygo
N N—/\O

R3 R4

30

wherein R; is: H or C1-GCs alkyl; .
Ra: H, C;-Ce alkyl, nalogen (F, Cl, Br, I), ORs, SRs, NRsRes
NO;, or phenyl:



HR5R6, 1 O MAY 2004 5 Ra: H G -C6 al kyl, halogen (F, d, Br, 1), ORE, SRS,
NR3R, 6, N2, or phenyl; R4: H Cl-C6 al kyl, halogen (F, C, Br, I)1 l@?@ﬂ#
NRSR6, phenyl, or R3 and R4 when taken together, are -CH=CH CH=CH iQ: -

or -NNC =N formng a fused ring on the R7 R8 R8 R7 10 pyrimdine ring.
R5, R6 are independent to each other, and they may be Hor C-C6 al kyl,
r- Hor NH2, HOOH 15 R8: H C2-C6 alkyl, OD or XOOH 20 to their possible
pharmaceutically acceptable salts and tautoneric forns. The present

i nvention also refers to a process for their production and to their use
as antidiabetic and hypogl ycem c agents, alone or in conbination with

ot her anti di abetic agents,. such as 25,6 sul foni kure ohrPI gt dessreas wel |
as for th&atrBat henté %fk%ng?%c%ﬁrbnéksaségti i531’?'ed§t§(') th re%?stance to the

insulin, such gs pppartension, hyperuricenm a or other cardiovascular,
met abol i ¢ _and endaqcrjne_condi ti,o C.(plhec prefmr r ed) compaundsheie, t he
present i Aventon“artee a(iqu‘ oo & -

R-

phenyl,
or Ry and Ry when taken together, are —CH=CH-CH=CH—
—N=C—N— o —N-C=N- forming a fused ring on the
| | L1
R; R ReR;

10 pyrimidine ring.

Ry, Re are independent to each other, and they may be B or
C,-Ce alkyl,

R:: H or NHja, HO OH

15 Rg: H, Ca-Cs zlkyl, ——"<(_i:j> or
O

OH

20 to their possible pharmaceutically acceptable salts and
tautomeric forms. The present invention also refers to a
process for their production and to their use és
antidiabetic and hypoglycemic agents, alone or 1n
combination with other antidiabetic agents, such as

55 sulfonilureas or biguanides, as well as for the treatment
of complications associated to the resistance to the
insulin, such as hypertension, hyperuricemia Or other
cardiovascular, metabolic and endocrine conditions, etc.

The preferred compcunds of the present invention are

30 those in which:

Ry: CHjz;
Re: H, ORg, NRsRe;
Rz: H, halogen (F, cl, Br, I}, CRs;



30 those in which: RL : CH3; R2: H ORS, NRSR6; R3: H, halogen (F, d, Br

) , ORS; 1 0 MAY 2004 6 R+: Hor R3, Rf when taken together,

are - =
| RBR7 -N = CN R/R5 5 wherein Ft. and . are as previously defi neyj[FMm %U#
Specially, the preferred conpounds of the present invention are: 5-{
4-1.2-(Met hyl pyri m di n-4-yl -am no) - et hoxy] - benzyl } - thiazolidine-2, 4-di one

10 5-(4-{2-[(6-Chl oropyri m di n-4-yl)-nethyl am no] - et hoxy} -

benzyl )-thiazolidine-2,4-dione 5-(4-{2-[(2-Am no-6-chloropyrimdin-4-y

)--met hyl am no] - et hoxy}-benzyl)-thiazeélidi ne-2, 4-di one
5-(4-{2-[(2, 6-D net hoxypyrim di n-4-yl)-nmethyl am no]- 15
et hoxy}-benzyl )-thiazolidine-2,4-dione 5- (4- { 2- [Methyl-

(77F+puriﬁ*6-@1) - am noj -etm%?qef-ggnzgié -- thT@z@lF Nne- 2, 4- di:one
purin-

5- (4-{ 2- [ WBt Rt -Rohithyi2'gid “1) " ani no - et RgRY -
benzyl)-thi azol i di ne-2, 4-di one 20
5- (4-{2-[ (6-Met hotypy-Mdi n- 4-yl ) - net hyl ami no) - et hoxy}

benzyl)-thiazolidine-ﬁ7#QQione

¢, wherein K- and = are as previously defined.

Specially, the preferred compounds of the present

invention are:

5-{4—[2-(Methylpyrimidin—4—yl-amino)—ethoxy]—benzyl}—

thiazolidine-2,4-dione

1C 5—(4—{2-[(6—Chloropyrimidin—4-yl}—methylamino]—ethoxy}—

benzyl)—thiazolidine—Z,4-dione

5—(4—{2—[(Z—Amino-6-chloropyrimidin~4—y;}—methylamino}—

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

5—(4—{2—[(2,6—Dimethoxypyrimidin—4—yl)Fmethylamino]—

15 ethoxy}—benzyl]—thiazolidine—2,4—dione

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

thiazolidine-2,4-diocne

5*(4—{2—[Methyl—(9—methyl—9H—purin—6—yl)—amino]—ethoxy}—

benzyl)—thiazolidine—2,4—dione

20 5*(4—{2—[(6-Methoxypyrimidin-4—yl)—methylamino]—ethoxy}—

benzyl)-thiazolidine-Z,ﬂ—dione

5‘(4—{2—{(6-Hydroxypyrimidin—4—yl)—methylamino}-ethoxy}—

benzyl)—thiazolidine—2,4—dione
The compounds of the general formula {1}
75 obtained via the following procedures:

METHOD A. -

may be

This method consists 1n reacting a compound of the

formula (I1), obtained as described in Barrie CTC'
Cantello et al., J. Med. Chem., (1994), 37, 1977-8%, with

30 a pyrimidine of the general formula (II1), where Ry,

Ra2, Rz

and R, have the same meaning as for the compounds of the

general formula (1),



5-(4-{2-[(6-Hydroxypyrim di n-4-yl)-met hyl am no] - et hoxy) -
benzyl)-thi azolidi ne-2, 4-di one The conpounds of the general formula tﬂﬂmhﬂw4
be 25 obtained via the follow ng procedures: METHOD A. This net hod
consists in reacting a conpound of the fornmula (11), obtained as descri bed
in Barrie CC. Cantello et al . , J. Med. Chem, (1994), 37, 3977-85, with
30 a pyrimdine of the general formula (Il11), where R3, R2, RS and R4 have
t he sane neaning as for the conpounds of the general formula (1), 1 0 MAY
2004 7 RN~ H1I0R2 2 i RL (I) 150 SCHEMA | wherein X is a | eavi ng
group, such as a hal ogen group, specially C or Br. The reaction is
carried out in an inert nediumat a 20 tenperature ranging from 10 to 120C.
As inert medi um thgene, DVF, etc. are preferably used. METHQD B. This

ggfga? consists in f IIongg thf prqqﬁgﬁlgﬂ\gggyribaa in t@gfgghena (rr)
/EK::> H NH
R N X
I ( 0
(1
R3
R4
- Né)j 0
+0 Rz/LN N O sA
. NH
R4
() ©
1> SCHEMA |

wherein %X is a leaving group, such as a halogen group,
specially Cl or Br. .
The reaction is carried out in an inert medium at &
20 temperature ranging from 10 to 120°C. As inert medium,
toluene, DMF, etc. are preferably used.

METHOD B. - | .
This method consists 1n following the proceoure

described in the schema (II) below:
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1 0 MAY 2004 9 wherein the pyrimdine (I11)

ethanol (Rl = C1-C6 alkyl) or with ethanolamne (RL = HJ,
or the absence of a sol vent,

Is reacted with N-al kyl am no-
In the pr

to a tenperature between 10C and 1200’??2ﬂﬁ9%4
yield a compound of the formula (1V.)

Conpounds of the general

formul a
(I'V) are reacted w th p-fluorobenzal dehyde in an inert solvent and in the

presence of an equival ent of sodi um borohydri de.
out at tenperatures between 0C and 1209C.

general fornula V are obtained, which®are reacted with
2,4-thiazolidinedione in toluene, heating to refl ux,
acetate in catal¥éic

formed i 7XDeFRE™ G

I'ne
subj ected .fornul a %

a reductidW pFoges to obtain

The 10 reaction is carried
In this way, conpounds of the

usi ng pi peridi ne
g%@%ﬁtd%ném(iﬂﬁ )sepanatddiged hel Watléra that 218" n 15
action wth a Dean-Star n LSe t kS way; ,
conpounds eahatbé g@hefaﬂuﬁﬁﬂnﬁ%¥¥Rh)oroﬁfgg Qﬁ%dgﬁg%kongzundg
L)L <Ehice reductihen eospoauedsodenér aF“fdERkla (V1) “are to

f the

temperature between ER%:QSQ§r?éOﬂ:, to yield a compound of

C

5 the formule (IV).

Compounds of the general formula (1IV) are

with p—fluorobenzaldehyde in an inert solvent ané in
presence of an equivalent of sodium borohydrlde;
10 ;eaction is carried out at temperatures between 0°C
120°C. In this way, compounds of the general fo?mulé Y
obtained, which are reacted with 2,4-thiazolidinedl

reacted

the
The
and

are

one in

i ' idi in
toluene, heating to reflux, using piperidine acetate

catalytic amcunts, while separating the water

that 1is

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

this way, compounds of the general formula (VI)

obtained.

The compounds of the general formula (VI)

are

are

] of
20 subjected to a reduction process tO cbtain compounds

the general formula (I). This reduction reaction may be

carried out with sodium borohydride, with metals

in the

i uction
presence or ~ot of a proton donor, by enzymatlc red

or by catalytic hydrogenation.
25

' ' f
preferably, the reduction 1S carried out by means 0

] i iun
a catalytic hydrcgenation or by using a solution cf sodium

borohydride in water alkalinized with sodium hydroxide,

' d
and adding thils solution onto a solution of the compoun

] ] e of
30 of the general formula (VI) 1n THF-DMF in the presenc

catalytic amounts of cobalt chloride and dimethylglyoxime.

METHOD C.-

This method consists in reacting a compound of the

i 1
35 general formula {I), to obtain a compound of the geners



carried out presence or 25 with sodi um borohydride, not of a proton donor,
by reaction may are of be with netals in the enzymatic reduction Oﬁﬂﬁ! 04
catal yti c hydrogenation. Preferably, the reduction is carried out by @H@
of a catalytic hydrogenation or by using a solution of sodium |,
borohydride in water al kalinized with sodium hydroxide this solution onto
a solution of the conpound adding and 30 of the general formula (V)
in THF-DMF in the presence of catalytic anounts of cobalt chloride and

di met hyl gl yoxi me. METHOD C . This nefllfod consists in reacting a conpound
of the 35 general formula (lI), to obtain a conpound of the general 1 0 MAY

2004 10 formula (Ia), in which one of the substituents Rz, Rz or Re

is different from those of the starting compounc.

R
R4
1O
/L /\/O
Rs N T
R4 -
(1) O g
HN-&
O
Ra
Ry
1O
//l\\ ,/“\\//O
R3 N T
R,
(Ia) 0 S
HN’£



R+
fromthose of the starting conpound. 03 R~NIN | oil (I) RBRRA NRz N

(I

formula (la), in which one of the substituents R2, R3 Cr is different

a) 51 0 MAY 2004 11 EXPERI MENTAL PART METHOD A.- Exanple No. | B@MAY

(4-{2-[(6-chloro-2,5 di hen 1 rimdin-4- |l)-nmeth |- 5
am no} - et hoxy}-thiazolidine-2,4-dione. 10 025 0.57 g 1. 8 9 mmol)

4, 6-di chl oro- 2, 5-di phenyl pyrim -
(2- net hyl am no- et hoxl 1) -
heated at 80C for | h. 20 Once t -er

dine and 0.53 g (i . 59 ma o | ) 5-

gaction conpl eted, (CCF 90/10/1

CH1A 2,/ EtOH/ NH43H), zhe m xture is poured onto 300 ml water and

EXPERIMENTAL PART
METHOD A. -
Example No. 1

5-(4—{2—[(6-chloro-2,5—diphenylpyrimidin-4—yl)—methyl—

N

amino]-ethoxy}—thiazolidine—Z,d—dione.

Cl
N 0
10
CN) N0 SJ{NH
CHs
O

=
on

0.57 g 1.8¢ mmol) 4,6—dichloro—2,5—diphenylpyrimi—
dine and 0.53 g (1.89 mmol) 5-(4- (Z-methylamino-ethoxy!) -
benzyl]—thiazolidine—Z,4—dione in 20 ml DMF are heated at
80°C for 1 h.

20 Or-e tre reaction completed, (CCF 90/1G/1 CHaCla/
TtOH/NHLOH), the mixture 1is poured onto 300 ml water and
then extracted with 3 x 300 ml ethyl acetate.

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

g 95/5 (CH.—Cla/ZtOH 0.4 g of = white solid 1is obtained
{(Yield 40%) .

l5-NMR (DMSO-dg):12.00 (br. s, 1H, NH); 8.36-8.32 (m, 2H) ;
7 60-7.30 (m, BH); 7.12 (d, 2H); 6.82 (d,

30 JH): 4.82-4.76 (m, 1H); 4.17 (t, 2H)
5 83 (t, 2H):; 3.24 (dd, 1H); 3.00 (dd,
1H}; 2.74 (s, 3H, NCH.)

Following the same procedure the following compounds

35 have been obtained:

benzyl | -t hi azol i dine-2,4-dione in 30 M DW are



then extracted with 3 x 300 mMl ethyl acetate. The organic phase is dried
and concentrated. The residue is chromatographed on silica gel. Eluti nga
with 25 95/5 CH2-Cl121' 7-tCH 0.4 q of a white solid is obtained (Yf8IMAY 2004
40'.,). i HNWVR (DMBO d6):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 idd, 1H); 3.00 (dd, 111) ; 2.74 (s, 3H, NCH)
Fol |l owi ng the sanme procedure the foll owi ng conmpounds 35 have been
obtained: 1 0 MAY 2004 12 Exanple No. 2,5- (4-{2-[Meth 1-(2-neth Isulfanil-
rimdin-4- 1)-amno]- etho )-bent |)-thiazolidine-2,4-dione oN H3CSN | V~~
CH3 10 0 Starting from1.15 g (8.3 mml) 4-chloro-2-nethyl- thiopyrimdine,
1.56 g of Examblael No. obtained (Yield 54~,). 15 HHNVR 20 (DMSO-d*): 12.00

(br. s, 1H_ i) 8ddaish - édmetiy D8l fan2H pyrondifdd “pH) ~amEhad~(d, 2H)
. 4.84 tdeg—ty— 418 (1, 2A) '_3,84 éb&. $
ethoxy}—benzyl)—thlazoil ine-2,4-diéne

- 0
T sJ<NH
CH3
10 C)

Starting from 1.15 ¢ (8.3 mmol) 4-chloro-2-methyl-

thiopyrimidine, 1.56 g of a solid is obtained (Yield 54%) .
15

1y.NMR (DMSO-de}: 12.00 (br. s, 1K, NH) ;
5 08 (d, 2H); 6.86 (d, 2H); 6.42 (d, 2H) ;

4.84 (dd, 1H),; 4.18 (L, 2H); 3.84 (br. s,
2HY; 3.36 (dd, 1H}: 3.10 (S, 3H, SCH:);
20 3.04 (dd, 2H); 2.00-2.38 (s, 3H, NCH:)

.01 (d, 1H}:

Example No. 3

5—(4—{2—[(2—amino~6—chloropyrimidin—4“yl)-methyl—amino]—

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

25 (;l
N 0O
10Ol o A

Ny HoN NN S

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%).



21H); 3.36 (dd, 1H ; 3.10 (S, 3H SCH:) ; 3.04 (dd, 2H) ; 2.00-2,38 (s,
3H, NCH ) Exanple No. 3 5-(4-{2-[(2-am no-6--chloro rimdin-4- 1)-neth
1-ami no]- etho )-benz |)-thiazolidine--2,4-dione 25 30 N H2N NJ. N 1GQH3AYC004
Starting from1.18g (7.2 mmol) 2-am no-4, 6-dichloro-- 35 pyrimdine, 1.8 g
of a solid is obtained (Yield 62°0. 1 0 MAY 2004 13 H NWR (DVsSO-d;.) 12.00
(br. s, 1H, NH) ; 7.19 (d, 2H) ; 6.86 (d, 2H) 2H, NH) ; 6.00 (y, 1H;
4.82 (dd, 1H); 4.10 (t, 2H); 3.84 (br. s, 2H, 3.36 (dd, 1H), 3.05 (dd,
1H) ; 3.04 (t, 3H NCH) . 5 Exanple Noy 4 5-(4-(2-[(2,6-Dinetho rimdin-4-
1)-meth 1-am no]- 10 et hoxy-benzyl) -thiazolidine-2, 4-dione Oo
OH3C~-N~N~'  CH3 0 15

(br. s, 1H, NH); 7.19 (d, 2H

~NMR (DMSO-d.) : 12.00
S 6.00 (s,

6£.86 (d, 2KH); €.48 (s, ZH, NH )¢
1H); 4.82 (ad, 1H): 4.10 (t, 2H}:; 3.84

(br. s, 2H); 3.36 (dd, 1H); 3.05 (dd,

1Hy; 3.04 (t, 3H, NCH ) .

Example No. 4
5—(4—{2-[(2,6—Dimethoxypyrimidin—4—yl)
10 ethoxy}-benzyl)—thiazolidine—Z,d—dione

-methyl-amino] -

OCHz3
@ O
0
OHAC N SJ<NH
CHa

15 ] )
starting from ©$.94 g {5.3 mmol) 6-chloro-2,4

dimethoxvpyrimidine, (.84 g of a solid is obtained (Yield

38%) .

. 7.18 (d, 2H); €.84
50 B'-NMR (DMSO-de¢): 12.00 (br. s, 1H, NH) ; -
(4@, 2H); 5.80 (s, 1H); 4.84 (dd, ;

4.16 (t, 2H); 3.90 (L, 2H); 3.78 (s, 3H,
GCH3z): 3.76 (s, 34, OCHa); 3.36 (ad, 1H);
3.05 (dd, 1H): 3.04 (s, 3H, NCHa) .

25




Starting fromO0.94 g (5.3 muol) 6-chl oro-2,4- di met hoxy-pyri m di ne,

of a solidis obtained (Yield 38% 1H, NH) ; 7.18 (d, 2H) ; 6.84

H -NVMR (DMV6O-d, ;) :12.00 (br.

, (d, 2H); 5.80 (s, 1H); 4.84 (dd, 1

0.84 ¢
0
200 MaY 204

S
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) . OCH3 25 1 0 MAY 2004
14 Exanple NO 5 5--(4-t2-t(5-amno-6-chlora rimdin-4- 1)-neth 1-am no]-
etho y) -benz |)-thiazolidine-2,4-dione 0 10 Starting frog. 0.99 (5.3 mmuol)
5-ami no- 4-dichloro- pyrimdine, 1.1 g4c= a yellow solid is obtained.

| HNVR (DMSO-db) : 12.00 (br. s, 1H, NH) ; 7.95 (s, 1H % -7.18 (d, 2H);

6.84 (d, 2H): 5.21 (br. s, 2H NH): 4.84 (dd, 1H): 4.11 (t,

2H) ;

3. 64

(t, 2H);Egagoledd¥o-1P): 3.03 (dd, 1H) ; 2.96 (s, SSQe;hyﬁx_%mln%ﬁo. 6 15
44— t

S5-(4-(2-[£61ghtor 912-aRt Aok sukbhapirbpyrikedin-Aldi

UL AL

|ami nal - etho 1= benZ T (i gz ol iqlneve-4, d-enere N

in

Cl
ST 0
S~ SJ(NH
CHs
O

(5.3 mmol)
olid is obtained.

Starting from 0.88

5-amino-4-dichloro-

pyrimidine, 1.1 ¢ ¢Z a yeilow s L
- NMR (DMSO-dg): 12.00 (br. s, I NH); 7.95 (s, ;
10 7. 18 {(d, 2H); 6.84 (d, 2H); 5.21 (br. S,
2H, NH:); 4.84 (dd, 1H):; 4.11 (t, 2H):
3.64 (t, 2H); 3.30 (dd, 1H); 3.93 (dd,
1H); 2.96 (s, 3H).
Example No. 6 e

15 5—(4—{2—[(6—chloro-2

—methylsulfanil-5—phenylpyrimidi

il)—methylamino]-ethoxy}-benzyl)—thiazo

lidine-2,4-dione

Cl
NO O
@
H308)\N N SJ{NH
CHs

O



H3CS' NN''~OCH3 0 1 0O MAY 2004 15 Starting from1,5 g (5,3 mmol) of 4,

6- -di chl oro--5- phenyl-2-nethylthiopyridine 1.88 g of a solid is obtained
(Yield 69W. |H NVR (DVBO-db) : 12.00 (br. s, 1H NH) ; 7.46-7.38 (& MAH4
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 NCH;)
2.42 (s, 3H, SCH,). 10 Exanple no. 7 5-(4-{2-[Methyl- (7H wurin-6-
1)-am no)-etho }-benz 1}- thiazolidine-2,4-dione 0 15 Starting fromO0.83 g
(5.3 mol) 6-chloropurine, 0.6 g of d&yellow solid is obtained (Yield
29% . 1H-NWR (DVSO-d(,) : 13.04 (br. s, 1H NH) ; 12.00 (br. s, Ngi) ;
8.22 (s, 1H); 8,13 (;imglrgl;or;{.ﬂs(dg 21), 3 @Bobl 9@ d4- 2FLCALBEOTdd, 1H);
4.40 (br. s, 2H 93! 4y§br., s, 2H). 3.44.(br. s, 3H)s1icB. 3O ¢ddaidey ; 3.03
(dd, 1H) phExanpllemidh t@@-ﬂ%ﬁ%ﬁ {62thfof6-5-nitro rimdin-4- 1)-meth
| - am no] - (c.?titéqd)-ggtgqn_z | )-thiazolidine-2,4-dione 1 0 MAY 2004 16 C

(br. s, 1H, NH); 7.46-7.38 (m, 3H);

1H-NMR (DMSO-dsg): 12.00 .
5 3 30-7.26 (m, 2H); 7.18 (d, 2H); 6.82 (d,

°H): 4.82 {(dd, 1H): a.03 {(t, 2H); 3.71
(t, 2HYy: 3.30 (dd, 1H): 3.02 (dd, 1H1;
2.63 (s, 3H, NCH:); 2.42 (s, 3H, SCH.).

10 Example No. 7
5—(4—{2-[Methyl-(7H—purin—6

thiazolidine-2,4-dione

—yl)—amino]-ethoxy}-benzyl)-

N=\
. NH .
LCND N0 SJ{NH
CHs
O

from 0.83 & (5.3 mmol) 6-chloropurine,
(Yield 29%).

15 Starting
0.6 g of a yellow solid is obtained

1y-NMR (DMSO-dg¢): 13.04 (br. s, 1H, NH); 12.00 {(br. s, NH);
g 22 (s, 1H); 8.15 (s, 1H); 7.17 (d, 2H);
20 6. 90 (d, 2H); 4.82 {dd, 1H); 4.40 (br. Si
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-nitropyrimldln-d
ethoxy}—benzyl)—thiazolidine—2,4-dione

—yl)—methyl-amino]—




N N2 ~ONO 11 CH3 O Starting from1.04 g (5.3 mmol) 4,6-dicloro-5-nitro-
pyridine, 0.3 g of the title conpound is obtained (Yield 1310. 5 E&-
(DVBO-d6) : 12.00 (br. s, 1H NH : 8.54 (S, 1H : 7.18 (d, 2H): . @%,2904
2H); 4.79 (dd, 1H); 4.23 (t, 2HL; 4.08 (t, 2H); 3.30 (dd, 1H); 3.06 (s,
3H, NCH3) ; 3.04 (dd, 1H) . 10 Exanple No. 9 5-(4-(2-[(8-am no-7H urin-6-
|)-meth lam no]-etho )- benz I)-thiazolidine-2,4-dione NH2 N=C NH N 4
LNNO OCH3 15 Starting from1l g (9 nmol) 2-am no-6-chloropurine, 1.28 g of
a yellowsolid is obtained (Yield 54%1¢61 O MAY 2004 17 1H NVR ( HVBO- d6)
:12.10 (br_ s, 1H, NH); 7.71 (s, 1H); 7.17 (d, 2H); 6.81 (d, 2H); 5.74
(br. s, 2H, NH2) 4.81 (Idd, 1H); 4.30 (br. s, 2H) ; 4.20 (br. s, 2H) ;
3.40 (br. s, 3H ; 3.42

N NO2 5
LCND N0 s//<NH
CHs
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 (DMSOQO-dg): 12.00 (br. s, 1H, NH); 8.54 (S5, 1H); 7.18
(d, 2Br; €.83 (d, 2ZH): 4.79 (ad, 1H); 4.23
‘v, 2Hy; £.08 (t, ZH); 3.30 (dd, 1H): 3.06¢
s, 3H, NCHgz); 3.04 (dd, 1H).

10 Example No. 9 _
5-(4-{2—[(B—amino-TH—purin~6—yl)—methylamlno]—ethoxy}—

benzyl)-thiazolidine—Z,d—dione

NH,
N=
NH

NLO SJ<O

/\/O
N N
‘ NH
CHs
O
15 Starting from 1 g (9 mmol) 7-amino-6-chloropurine,

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




( dd, 1H) ; 3.05 (dd, 1H) . 5 Exanple No. 10 5-[4-(2-Meth |-[9- (tetrahidro
ran-2- 1)-9H wurin-6- 1]- amno) -etho )-bent |]-thiazolidine- ﬁiﬂnﬁ @?
Starting from1l g (4.5 mml) 6-chloro-9-(tetrahydro- 2- pyran|l)purﬂ Ay 2

g of a solidis obtained (Yield 650 15 1H NVR 20 (DVMSO-d(.): 12.00 (br.

s, 1H, NH); 8.41 (s, 1H 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); 4.04 (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); 2.430-1.90 (m 2H); 1.90-1.70 (m 1H);
1.70-1.50 (m 2H). 1 0 MAY 2004 18 Exanple No. 11 5--[4-{2-[9-(3,4-Dih dro

-5-h dro eth 1-tetrah drofuran- 2-V1)-9H G- me | aym po¥-evho
) -benz 1] *6hNdRo (BMECdreE: b2 41 Qi SRE - HOY aﬁ*ﬂo@’arﬂ: JnEfE%g]rl g, (3,§,mmol)

6- chl Oropurlne D (d, 2H); 6.81
NHg); 4.81 (dd, 1H): 4.30 (br. s, Z2ZH);
4. 20 (br. s, 2H); 3.40 (br. s, 3H): 3.32
(dd, 1H); 3.05 (dd. 1H) .

o

Example No. 10 | e
5-[4-(2—Methyl—[9—(tetrahidropyran—Q—yl)-9H-pur1n—6—y

aminof—ethoxy)—benzyl]-thiazolidine~2,4—dione

10
N7
‘\ON O oA
' NH
CH3
Starting froﬁ 1 g (4.5 mmol) 6-chloro-9- (tetrahydro-
2-pyranil)purine, 1.3 g of a solid is obtained
(Yield 65%).
15 |
1y-NMR (DMSO-dg! : 12.00 (br. s, 1H, NH}: §.41 (s, 1H):
8.25 (s, 1H); 7.18 (d, ZH), 6.80 (d, 2H);
5.64 (d, 1H); 4.80 dd); 4.60-4.20 (br. s,
SHy; 4.24 (br. s, 2H): 4.04 (d, 1H):
20 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}.




riboside, 1.2 g of a solid is obtained (Yield 65-). 10 :LH NVR (DVSO d6)
12.00 (br. s, 1H, NH 8.42 (s, 1H) ; 8.23 (s, 1H ; 7.18 (d, 2H) ; q.s'am(d
2H) ; 5.95 (d, 1H); 5.46 (d, 1H OH); 5.37 (t, 1H O ; 5.21 (d, Or M Zﬂ%
; 4.86 (dd, 1H); 4.62 (t, 2H); 4.25 (br. s, 2H); 4.21-4.17 (m z5 2H);
3.98-3.95 (m 1H); 3.75-3.25 (m 6H); 3.05 (dd, 1H). Exanmple No. 12
5-(4-(2-[Meth | -(9-nmeth 1-9H wurin-6- 1}-am noetho }- 20 2bent

| )-thiazolidine-2,4-dione 1 0 MAY 2004 19 HBCN N N O NN''~O ~ S--~ niu
CH3 NO Starting from1l g (6 nmol) 6-cid oro-9-net hyl purine, obtained by
met hyl ati on of 6-chloropurine with nethyl iodide in acetone and in the
presence of potassium5 carbonate, 1.02 g of a yellow solid is obtained
(Yield 4B¢pmple No. 11

1-tetrahydrofuran-

5~[4—{2—[9—(3,4-Dihydroxy-5—hydroxymethy :
~benzyl]-thiazo-

2-y1)—9H—purin—6—yl]*methylamino}-ethoxy)

5 1lidine-2;4-dione

HO
OH
HO
O N
N 0
NV N0 < J(NH
CHs
O

(3.5 mmol) f-chloropurine-D-
(Yield 65%).

Starting from 1 g

riboside, 1.2 g of a solid is obtained

10

1 ~de) : > 00 (br. s, H,
H-NMR (DMSO-de): 1 .
(s, 1H); 7.18 (d, 2H); 6.80 (d, 2H}; 5.95

(d, 1H): 5 46 (d, 1H, OH); 5.37 {t, 1lH,
1H, OH); 4.86 tdd, 1H): 4.62
SH); 4.21-4.17 (m,
6H) ;

NH); 8.42 (s, 1H)J 8.23

OH); 5.21 (d,
15 (t, 2H); 4.25 (br. s,
2H):; 3.98-3.95 (m, 1H); 3.75-3.25 (m,

3.05 (dd, 1H).

Example No. 12
20 5—(4—{2—[Methyl-(9-methyl-9H—pur1n-6
benzyl)—thiazolidine—Z,d—dione

—yl)—amino]—ethoxy}—




iHNRDVSO 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, 211) ; 4.30-4.20
(br. s, 2H); 3.75 (br. s, 3H, NCH3); 3.60- 10 3.20 (br. s, 3H, NCH3j MAB.2H0
(dd, 1H); 3.03 (dd, 1H). Exanmple No. 13 5- (4-{2- [Meth 1- (7-neth 1-7H
urin-6- 1) -amno] -etho ? - 15 bent 1)-thiazolidine-2,4-dione 0 1 0 MAY
2004 20 Starting from0.5 g (3 nmmol) 6-chloro-7-nethyl- purine, obtained as
a byproduct in the alkylation of 6-chloropurine with nethyl iodide, 0-38 g
of an orange- colored solid are obtained (Yield 31'1'.). 5 1H NWR
(DMSO-d(,) :212.00 (br. s, 1H, NH) ; 8 .40 (s, 1H) ; 8.35 (s, 1.~7?; ;.12 d,
2H); 6.81 (d, 2H); 4.689 (dd, 1H); 4.25 (t, 2H); 3.97 (s, 3H, NCH3); 3.90
(t, 2H); 3.30 (dd, . 3.20 (S, 3H, NCHa) ; 2.95 (dd, 1H) 10 Exanpl e No.
14 5- (4-(2-[(6-chloro NTTRQI n-4- 1)-meth | amino}-echo }- bent

| )-thiazolidine-2 ,4-di pne NQ "~0CH3 A O

N 0
N N NH
CH1
O

Starting from 1 g (& mmol) 6-—chloro-9-methylpurine,
obtained by methylation of 6é-chloropurine with methyl
in acetone and 1in the presence of pctassium

1.02 g of a yellow solid is obtained (Yield

iodide
S carbonate,
41%) .
: , 1K) g8.17
1y MMR  (DMSO-dg) :12.00 (br. s, 1H, NH); 8.24 (S - .
(s, 1H); 7.16 (d, 2H); 6.84 (d, 2H); 4.

{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, NCHa); 3.30 (ad, 1H):
3.03 (dd, 1lH).

Example No. 13

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

15 benzyl)—thiazolidine—2,4-dione

N'—:\N

~CHs

N 0O

LQ N/\/O SJ(NH
CHs

O




15 Starting from1.1 g (7.4 mmol) 4,6-dichloro- pyrimdine, 2 g of a white
solid is obtained (Yield 72":). iHNWR (DVMSO-d6) :12.00 (br. s, JIZ{jMN—EQ’]
8.19 (s, 1H); 7.18 (d, 2H); 6.85 (s, 1H); 6.83 (d, 2H); 4.82 20 (‘dd,"1 4
4.17 (t., 2H) ; 4.03 - 3.82 (br. s, 2ii) ; 3.30 (dd, 1H) ; 3.14 (s, 3H
NCH3) ; 3.05 (dd, 1H). 25 Exanple No. 15 5-(4-{2-((2-am no_6-neth 1
rimdin-4- 1)-nmeth lamno]- etho )-benz |)-thiazolidine-2,4-dione 1 0 MAY
2004 21 O5 Starting from0.8 g (5.3 mmol) 2-am no-4-chl or o- 6-
met hyl pyrimdine, 1.2 g of a white solid is obtained (Yield 58%). 1H NWR
(DMBO- d6) :12.00 (br. s, 1H, NH) ; 7.16 (d, 2H) ; 6.87 10 (d, 2H): 6.08
(br_s. 2H, NH) ; 5.84 (s, 1H) ; 4.71 (dd, 1 4 3728t hy8-85 (t,
2H) 73.31 (dd, 1Hpar8i08§ 3ErOoNCHS) 5; 9.985 (ﬁ%?kgkb6;C%EQ% ;i,,skty ).
Exanpl e Nﬁu&ﬁé' gétéghgybtgsl-£2-bymdudmaMirlihél?- aykarERoPPetio }- 15
b | ) -t Hi Ii"di ne- 2, 4-di MAY, 2004 G - -
enz 1) 6Liiggrggyiine wiggen%t%;q lOdlgg. @.38 g of an orange
colored solid are obtained (Yield 31%).

t, 1j-NMR  (DMSO-dg) :12.00 (br. s, 1H, NH)J §.40 (s, 1H); 8.35
(s, 1H); 7.12 .d, 2H); 6.81 (d, 2H); 4.68
(dd, 1H); 4.25 (t, 2H)y; 3.97 (s, 3H,

NCH3); 3.90 (L, 2H); 3.30 (dd, 1H): 3.20

(SI 3H1 NCH.;‘; 2-95 {dd; 1H\.' -

10 Example No. 14
5—(4—{2—[(6-chloropyrimidin—4

benzyl)—thiazolidine—Z,d—dione

—yl)—methylamino]-ethoxy}—

LN e oA
' NH
CHs
15
Starting from 1.1 g (7.4 mmol) 4, 6-dichloro-
pyrimidine, 2 g of a white solid 1is obtained (Yield 72%).
13-NMR {DMSO-dg) :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

2H); 4.03 - 3.82 (br.
| 3H, NCHa):’

(dd, 1H):; 4.17 (L,
s, 2#); 3.30 (dd, 1H); 3.14 (s,

3.05 (dd, 1H).

25 Example No. 15
5—(4-{2-[(2-amino—G—methylpyrimid1n—4
ethoxy}-benzyl)—thiazolidine-Z,d—dione

-yl}—methylamino]—




2 Starting from1l.3 g (5.3 mol ) 4-chl oro-2-phenyl- quinazoline, 1.6 g of a
yellow solid is obtained (Yield 62x,1 . 1HNWR (DVSO-d,) :12.00 (br. 3

1H NH) : 8.50--8.42 (m 2H 8.24 (d, 1H): 7.84-7.76 (m 2H) : 7. 520 WAL
(m 4:;) ; 7.16 (d, 2H) ; 6.84 (d, 2H) ; 4 .84 (dd, 1H); 4.42 (t, 2H)

4.24 (t, 211); 3.58 (s, 3H, NCH3), 3.30 (dd, 1H); 3.04 (dd, 1H). 10
Exanple No. 17 5-(4-{2-((6-Metho rimdin-4- 1)-nmeth |lam no]-etho |- benz

| )-thiazolidine-2,4-dione OCH3 NN N CH3 0 15 A starting m xture consisting
of 2.9 g (0.02 nol) 4-chl oronet hoxypyﬂmdi ne and 5.6 g (0.02 nol)
5-[4-(2- nmethyl am noet hoxy) - benzyl ] -thTazolidine-2,4-dione in 60 mMl 20 DW
and in the presence of 17 g NaHCO3 is heated at 100C for 24 h. Once the
reaction conpleted, the m xture poured onto 600 m water 200 m AcOEt. The
extracts are and it is is extracted with 4 x dried and concentrated, and

t he
CHs
o) 0
FbN)\N N”\/O S’ﬁﬁ4
CHs
O
5 Starting from 0.8 g (5.3 mmol) 2?-amino-4-chloro-6-

methylpyrimidine, 1.2 g of a white solid 1is obtained
(Yield D58%).
1H-NMR (DMSO-dg) :12.00 (br. s 1H, NH); 7.16 (d, 2H); 6.87
(¢, 2H); 6.08 (br. s, ZH, NH ); 5.84 (s,
10 1H); 4.71 (ddg, 1H): 4.10 (t, 2H); 3.8B5 (L,
2d); 3.31 (dd, 1H):; 3.05 3H, NCHa); 2.98
(dd, 1H): 2.10 (s, 3H, CHs) .

(6 JEN

Example No. 16
5-(4—{2—[Methy1-(2—phenquuinazolin—4—yl)-amlno]—ethoxy}—
15 benzyl)-thiazolidine-2,4-dione

N 0
g? N s

CHs NH

O




25 residue is chromatographed 95/5 CHzZC12/EtOH 2.5 g of a Yield 32~, on
silica gel. By elution with white solid is obtained. 1 0 MAY 2004 ﬁM 2004
IHNWRR J (DVMSO-d6) : 12.00 (hr. s, 1H, NH) ; 8.22 (s, 1H ; 7 18 f%l—&
; 6.84 (d, 2H 5.92 (s, 1H 4.-;4 (dd, 1H) ; 4 .10 (t, 2H) ; 3.90 (t, 2H
; 3.82 (s, OCH3); 3.32 (dd, 1H); 3.04 (s, NCH3); 3.02 (dd, 1H . Exanple
No. 18 5-(4_.{2-[(2-am no-6-nmetho rimdin-4- 1) neth | am no}etho }-benz
1)-thiazolidine-2,4-dione ~o0o~ ~0o HZN NN CH3 0 1U Starting fromof 1.5 g

(0.01 nti) 2-am no-4- chloronet hoxypyrj4m dine and followi ng the procedure
described in the previous Exanple, 1.1 g of the title conmpound is

obtained. 15 Yield -27 1H NMR (DVSO-d6)_ =,12. 0Q .(by. 5 =nv118 (d,
2H) : 6.84 (d, S2Hrrigc04frem @HESNPE)?55?2fm¥§f 15 Cﬁlo}gL Netheny

quinazoline, 1.6 g of a yellow solid is obtained (Yield

62%) . |

1y_NMR  (DMSO-d.):12.00 (br. s, 1H, NH); 8.50-8.42 (m, 2H) ;
5.74 (d, 1H); 7.84-7.76 (m, 2H); 7.52-7.42
m, 4H); 7.15 (d, 2H); €.84 (d, ZH); 4.84
(dd, 1H): 4.42 (&, ZH); 4.24 (t, 2H); 3.58
(s, 3H, NCHi), 3.30 (dd, 1H); 3.04 (dd,
1H) .

(N

10 Example No. 17 .
5—(4-{2-[(G-Methoxypyrimidin-d—yl}—methylamlno]-ethoxy}—

benzyl)-thiazolidine—2,4—dione

OCH,
N O
LCND N0 S/‘(NH
CH,
O

15

A starting mixture consisting of 2.9 g (0.02 mol)
4-chloromethoxypyrimidine and 5.6 g (0.02 mol) 5-14-(2-
methylaminoethoxy)—benzyl]—thiazolidine-z,4~dione in 60 21

20 DMF and in the presence of 17 ¢ NaHCOz is heated at IOO.C
for 24 h. Once the reaction completed, the mixture 1S
poured onto 600 ml water and it is extracted with 4 X
200 ml AcOEL.

The extracts are dried and concentrated, and the

2% residue is chromatographed on silica gel. By elution with
95/5 CHpCl,/EtOH 2.5 g of a white solid is obtained.

Yield 32%




4.84 (dd, 1H) ; 4.08 (t, 2H) ; 3.82 (t, 2P); 3.74 (s, 3H 0Cqa); 3.32
(dd, 1H); 3.08 20 (dd, 1H) ; 3.00 (s, 311, NCH3) Examnple No. 19 5- { 6-MAY 2004
(6-chloro-2-nmetho rimdin-4- 1) -amno) -etho ] - benz
| )-thiazolidine-2,4-dione OCHs 1 0 MAY 2004 % 4 A starting mxture
consisting of 1.8 g 0.01 nmol) Z' _net hoxy-4, 6-dichloropyrimdine, 2.7 g
(0.01 nol) 5-[4- (2-a+m ncethoxy)-benzyl)-thiazolidine-2,4-dione hydrochlo
5 ride and 1.68 g (0.02 nol) sodi um bi carbonate was heated to 120 Cin 50
m dinethylformam de for 2 hours. Oncesi4he reaction conpleted, the m xture
is cooled and then poured onto 500 ml of water, whereby a solid
preC|p|tates which is then filtered. | Th |It ons) i guprs7ate
ext ract ed Md KR 3 (RM300m) © L AceRt %The éxgiécts aréig%%eg &ni% sodi um
sulfate, filtered and con@enunated6 The (desi?due i Po o[%d béther with
the previously filtrated so di nol . The; updsssobyedtsol 2d5Es t hen
filtered to give 15 3. 4 déb é1 ﬂz of ' a entlrel Wre jor - 1H,
NH : 8. 05 (br . s, 1H, (s],lGCIWR(B / 1“200(@ SN ;7. 21 (d,
2H) ; 6.90 (d, 2H); 6 24 ( Eg 41@p (dd 1FD 4.12 (t, 2H); 3.84 (s,
3H) . 3.%8 (br. s, 9 (1 305 200 (dd. iH). METHOD E. -
Example No 18
5-(4-{2-[(2-amino— ¢-methoxypyrimidin-4-yl) -

methylamlno]ethoxy} -benzvl) - —thiazolidine-2,4-dione

OCHs,
1O 0
O
NN SJ<NH
CHa
O
* 2-amino—-4-
srarting from of 1.5 g (C.01 mol} Z2-aml

following the procedure
1.1 g of the titlie

chloromethoxypyrimidine  and
described in the previous Example,
compound 1is cbtained.
5 Y1 2%
- :ij;jéz(DMSO-ds):IZ.OO (br. s, 1H, NH}: 7.18 (4, 2ZH):; 6.84
(@, 2H); 6.04 (s, 2H, NHz):; 5.21 (s, 1H) ;
4.84 (dd, 1H): 4.08 (&, 2H); 3.82 (b, 2H};
3.74 (s, 3H, OCHal: 3.32 {dd, 1H):; 3.08
20 (dd, 1H); 3.00 ts, 3H, NCHa .

Example No. 19 | N .
5-{4~[2—(6—chloro—2—methoxypyrimidin-4—yl)-amlno)—e oxy

benzyl}-thiazolidine—2,4—dione




Exanmple No. 20 5-i 4- 12- (Meth rimdin-4 1-amno) etrio d -2 4-dione e

3 benzyl} i in 25 thiazo thyl _ 20.1 - Synthesis of
2-[(6-chloropyrimdin-4-yl)-me 1 0 MAY 2004 25 ami no] - et hanol Cl1 ,bOMAYImUI‘J
OH3 10 To a solution of 14.8 g (0.1 mmol) 2,4-dichloropyrimdine in 120 n
ethanol and 20 ml water, cooled to 0C, 11.3 g (0.15 nol)

2- (N- et hyl am no) et hanol is added. The
roomtenperature for 1/2 h., then concentrated to dryness and finally

partitioned 15 between CH2C12 and a NaHCO3 saturated solution. The organic
phase is dried and concentrated. The residue is stirred in20mM CHO:,
and then the precipitated white solid is filtered. 7.7 g is obtained.

Fromthe filtration liquor a further 5.8 g(ﬁ(jnwe product 20 is recovered
by neans of a silica gel columm, eluting with\\1/1 heptane / AcCEt.

NH

\ SN

O

resulting mxture is stirred at

A starting mixture consisting of 1.8 g (0.01 mmol)
Zrmethoxy—4,6—dichloropyrimidine, 2.7 g 30.01 mol) 5;;4'
(Z—amincethoxy)—benzyl]—thiazolidine—Z,4—dlone nydroc tod

5 -ride and 1.6% g (0.02 mol) sodium bicarbonate wWas heati
to 120°C in 50 ml dimethylformamide for 2 hours. Once Z
reaction completed, the mixture 1is cooled éné then poi¥eh
~nto 500 ml of water, whereby & seolid precipitates, whic
i iltered.

10 - the;hi izltration liquors are extracted wiFh 3 % lOOtml

- acOEt. The extracts are dried with sodium SUIfihi;
filtered and concentrated. The residue 1is péoled Fogzo =
with the previously filtrated solid and sFlrred in "
methanol. The undissclved solid is then filtered to gl

1¢ 3.4 g (Yield: g4%) of a entirely pure preduct. .
4-NMR (DMSO-de) :12.00 (br. s, 1H, NHJY 8.05 (br. s; ,

NH); 7.21 (d, 2H): & 00 (d, 2H); 6.24 (s,

1H); 4.86 (dd, 1H}; a.12 (t, 2H); 3.84 (s,

3H); 3.68 (br. s, oH); 3.38 (dad, 1H}; 3.05
20 (dd, 1H]).

METHOD B. -
Example No. 20 . )
5—{4-[2-(Methylpyrimidin-d-yl-amlno)ethoxy]benzyl}

25 thiazolidine-2,4-dione - ) .
20.1 synthesis of 2-[(6—chloropyr1m1d1n—4—y1) methy




Yield 72': LH NWR (CDC13) 8.30 (s, IH ; 6.45 (1, 1H ; 3.89 (t, 2H) 3.78
(t, 2H); 3.10 (s, 3H, NCH). 25 20.2 - Synthesis of

2- (met hyl pyri mi din-4-yl-amino)-ethanol -OH 30 N. "N CH3 To 9.4 g {9MAMa04)
2-[(6-chloropyrimdin-4-yl)- 35 znethyl am no) ethanol in 50 ml ethanol and
10 M water, 1 g 1 0 MAY 2004 26 of a 10% 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
between a saturated sodi um bi carbonate solution (100 m) and 100 m

CH2Cd 2. The aqueous phase is extracted with an additional 2 x 100 m

CH2d 2 andntine Jex@7E sl are pool ed together with the previous ones. 10 The
extracts are dried, then co ntrated, and the residue is purified by

col utm chr omat ogr aphy usi ng@fl ica gel as a support, and eluting with 9/1
CH2C12/EtOH 4.1 g of a colorless oil is obtained (Yield 54% - H NWR
(CDCI3): 8.48 (s, 1H) 3 @dXd, 1H); 6.43 (d, 1H) ; 15 4.90-4.80 (br. s,
1H, OH); 3.83 (t, 2H); 3.} 2H); 3.10 (s, 3H, NCH3) . 20.3 -Synthesis

no)/-{rB@H benzal dehyde

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 ¢
(0.15 mol) 2_ (N-methylamino)ethanol is added. The
resulting mixture 1is stirred at room temperature ?o; 1/2
h., then concentrated to dryness and finally partitioned

15 between CHpClz and a NaHCQ; saturated solution.

The organic phase 1is dried and concentrated. The
residue 1s stirred in 20 ml CH-Cl., and thenl the
precipitated white solid 1is filtered. 7.7 g 1s cbhbtained.
From the filtration liguor a further 5.8 g of pure prod9ct

50 is recovered by means of a silica gel colunn, eluting with
1/1 heptane / AcOEL.

i 72%
E;f3;;~(CDCly: a.30 (s, 1H); 6.45 (1, 1H): 3.89 (t, 2H};
3.78 (t, 2H}; 3.10 (s, 3H, NCH:} .
55 20.2 - Synthesis of 2—(methylpyrimidin—4—yl—amino)—ethanol

I\QN\/LN/\/OH

CHa

30

To 9.4 g (50 mmol ) 2—[(6—chloropyrimidin—4—yl)—
35 methylamino}ethanol in 50 ml ethanol and 10 ml water, 1 g




20 25 0 Onto 30 mM DWF 0.88 g (22 mml) sodium hydride (60 x in nineral
oil) and 2.9 g (19 mmol ) 2-16-chloropyrimdin- 4-yl)-nmethylam nol - et hanol
are added. The mixture is 30 stirred at roomtenperature for 1/2 h QMARI0B4O
portion (21 mmol) of p-fluorobenzal dehyde is then added thereto and the
resulting mxture is heated at 50C for 15 mnutes. The reaction mxture is
poured onto 300 mMl water and 35 then extracted with 3 x 100 ml AcCEt. The
organi c phase is 1 0 MAY 2004 27 dried, filtered and concentrated, and the
resi due chromatographed on silica gel sgEluting with 1/1 Heptane / AcCEt
2,5 g of the title conpound is obtained (Yield 51'-1')). 5 1-NWR (CDCla)

9.90 (s, 1H, CHO : 8.62 (s, 1H (br. s, 1 .83 (d,,.2H) : 7. g, 2H) ;
6.51 (d, 18ff; 24136 (th/fzma%t@sl%t?déﬁé ,ant%.t%‘f (rs?;sqblﬁ,z‘%m“gl)%l(zo.h-
Synt hesi s gﬁbﬁegﬂéQZt@ﬁ%@@kb@ﬁh@ﬁh@hﬂfA;yiJQHHSH»Lejgf £0 atmospheres

et hoxy] - benzyl'i dene} -t hi azol i |ne-%b%-%|@§e 15 ~NJ.NO CH3 0 To-2. 3 g (8

mol )~ 4- 120nd( gt BPPRY HERPGTA-- 45y 1M anino)” - 20 et hoxy] - benzal dehyde in 40
M tol uene 1.06 gne8.&Immob) of filtered on decalite. The Ldepyde.

5 {s concentrated to dryness and then partitioned between a
saturated sodium bicarbonate soclution (100 ml) and 100 ml
CHzCle. The aqueous phase is extracted with an additional
> % 100 ml CHgCl, and the extracts are pooled together
with the previous ones.

10 The extracts are dried, then concentrated, and the
residue is purified by column chromatography using silica
gel as a support, and eluting with 9/1 CH,Cl:/EtCH.

4.1 g of a colorless oil is obtained (Yield 54%).
S{-NMR (CDCls): 8.48 (s, 1H); 8.0%3 (d, 1H); 6.43 (d, 1H):

15 4.90-4.80 (br. s, 1H, OH)J 3.83 (t, 2H}:

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

4—[2—(methylpyrimidin-4-yl—amino)—ethoxy]—

20.3 -Synthesis of
benzaldehyde

N oW

CHs oM
25 ()

Oonto 30 ml DMF 0.88 ¢ (22 mmol) sodium hydride (60%

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

Q—yl)~methylamino]-ethanol are added. The mixture 18

30 stirred at room temperature for 1/2 h. A 2.6 g portion

(21 mmol) of p-fluorobenzaldehyde is then added thereto

- [+
and the resulting mixture 18 heated at ©50°C for 15

minutes.
The reaction mixture is poured onto 300 ml wa

35 then extracted with 3 x 100 ml ACOEt. The organic phase 1S

ter and




90 2,4-thiazolidinedione is added. Then, 0.06 ml  (0.78 nmol) piperidine
and 0.044 m (0.78 mmol ) acetic acid are further added thereto. The
mxture is heated to reflux for 5 h while separating the water thdt) MAY 2004
formed 25 with a Dean-Stark apparatus. The reaction mxture is allowed to
cool and the solid precipitate is then filtered off. 2.5 g of product is
obtained (yield 88,) "HRW (DVMsO-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-E2- (et hyl pyri m di n-4--yl -am no) -
et hoxy) - benzyl }-thi azolidine-2,4-dione 35 1 0 Y 4 1 gueStirred
sol ution olried, ny Qﬂ%%ﬁ?dcob%q’fcerbw%tf?%@ hégghy(ﬁ%e gne-dgqlm my (1
mol ) di rreé}tﬁ/(%,ﬂgyggi:g?hegn 49nm ©f 1 was er, gl dr ofslutN NaOH Y8r'd adddd,

e additi

fol | owed by lon of 0,57 3 sodi rohydrdigtesir@it o this
sol uti on, BewtedetPePEL, 218 § (%@m%[?) nﬂi‘?e ediga;her ohy i

5-{4-(2- (et hyhgyrshmidi n-4-yl - am no) - et hoxy] - benzyl i dene} -

t hi azoli dipe-2, 4-di one di sgol,ved_ i n,30 @ypf, BVE s added.; The2g-eacks on
mxture Ps KepBt {aFtDCrO]c?gmte%pg?rﬂa?afel or 24°h andzﬁi]hen poyiy ed jont£,300 n
water, and the pH adjustedbto 67 Wiih 7adeti édaci?d@! 'The precipitated white

20 solid is filtered off, {reated, wih ;100w MeOH?Hand 4 -1idated t&tef | ux.
: . kreat g@ Wiy ;
The MeOH solution is hot-filtered in
3.21 (s, 3H, NCHj).
20.4-~ Synthesis of 5—{4—[2—(methylpyrimidin—4—yl—amlno)—

10 ethoxy]-benzylidene}-thiazolidine—2,4—dione

N 0
‘\@\N/\/o s

k{
CHs N

15

O

To 2.3 g {8 mmol) 4—[2—(methylpyrimidin—4-yl—amino)—
(8.9 mmol} of
ml

20 ethoxy)-benzaldehyde in 40 ml toluene 1.06 g
a90¢% 2,4-thiazolidinedione is added. Then, 0.06
(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 is allowed tco cool

solid precipitate 1s then filtered off. 2.5 g of product

and the

is obtained {(yield 88%)
1y_RMN (DMSO-d¢) :8.50 (s, 1H); 8.15 (d, 1 Hy; 7.70 (s,

30 1H); 7.51 (d, Z2H): 7.07 (d, 2H):; 6.70 (d,
1H); 4.25 (t, 2H): 3.96 (%, 2H)Y; 3.10 (s,
3H, NCHa).
20.5 - Synthesis of 5-{4—[2—(methylpyrimidin-ﬂ-yl—amlno)—

ethoxy]—benzyl}—thiazolidine—z,d—dione
35




order to renove any residual g end
product is ar il t Fromthe f obtained by crystallization (YiﬁH?Mﬁf 0k
IHNWR (DVMBSO--d,.) :12.00 (br. s, 1H, NE); (d, 1H) ; 7.14 (d, 2H'Y ?a“
1H) ; 4.82 (dd, 1H); (t, 2H); 3.30 (dd, NCH3) ; 3.03 (dd, 1H)

8.48(s,1H) ;8.17 6.84(d,2H) ;6.70 4.12(t,2H) ;3.90 1H); 3.10(s, 3H, 30 METHOD
C. - Exanple No. 21 5-(4-{2-[(6-Dineth lamno rimdin-4 1)-neth | am no}-
etho }-bent |)-thiazolidine-2,4-dione 35 1 0 MAY 2004 29 H3C 1-CH3 OTo 1 g

(2.5 mmol) of the conpound obtained inzéhe 5 Exanple No. 14 in 30 ml DV,
0.21 g (2.5 mmol ) NaHCO3 and

starting compound. tion- liquor, 1.5

1.8 mM (25 mmol) 60% di net hyl am ne in water
are added.
N O
Ol o 54
N" N NH
- CH3
O

10 To a stirred solution of 7.5 mg (0.025 mmol) cobélt
chloride hexahydrate and 116 mg (1 mmol) dimethylglyoxime
in 40 ml of water, 4 drops 1N NaQOH are added, f?llowed by
the addition of 0.57 ¢ (15 mmol) sodium borohydride.

Onto this solution, cooled to 0°C, 1.8 ¢ (? mmol)

15 5—{4-[2—(methylpyrimidin-4—yl—amino)—ethoxy]—benzylldene}—
thiazolidine-2, 4-dicne 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 whltz

20 solid 1is filtered off, treated with 100 ml lMeOH, aé
heated to reflux. The MeOH solution 1S het-filtered 1n
order to remove any residual starting compound. -

From the filtration—-liquor, 1.5 g end product 1S
obtained by crystallization (Yield 84%). ]

55 1H-NMR (DMSO-d¢) :12.00 (br. s, 1H, NH)J g.48 (s, 1H):; 8.1

) (d, 1H); 7.14 {d, 2H); 6.84 (d, 2ZH): 6.70

(d, 1H); 4.82 (dd, 1H); 4.12 (t, 2H); 3.90
(t, =2H); 3.30 (dd, 1H); 3.10 (s, 3H,
NCHa) ; 3.03 (dd, 1H).

30
METHOD C. -

Example No. 21 .
5—(4—{2—[(6—Dimethylaminopyrimidin—4-yl)—methylamlno]-

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




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 CHZC Z. T

organi ¢ phase 10 is dried and concentrated. The residue is chronatggwﬂ%ﬂgﬁ
on silica gel. Eluting with 96/4 CHClL /EtOH 0.5 g of the title conpound
is obtained. "H NWR (DVMSO d6) :12.00 (br. s, 1H); 8.06 (s, 1H); 7.18 (d,

15 2H); 6.86 (d, 2H); 5.50 (s, 1H); 4.84 (dd, 1'H); 4.10 (t, 2H) ; 3.56
(t, 2H ; 3.30 (dd, 1H); 3.04 (s, 3H, NCH=.); 3.02 (dd, 1H) 2.98 (s, 6H)
20 Exanple No. 22 5-(4-{2-[(6-Hydro ringdin-4- 1)--neth | am no]-ethox benz
| )-thiazolidine-2,4-dione 25 1 0 MAY 2004 i UOTo 1.9 (5 mml) of the
conpound obtained in the Exanple No. 17 in 40 mM acetic acid, 3.5 m (20
mmol) of a 5 hydrobromic acid solution in 33% acetic acid is added. The
reaction is heated at 80'C for 4 h. Once the reaction conpleted, the

m xture is poure wa nd the white solid which precipitates is
filtered off and¢1%£§%ﬁ¥$$?j§'for 30 mnutes in 50 mM EtOH The resulting
10 suspension is filtered again, and 1.2 g of a conpletely pure white
solid is obtained. Yield 64%

O
LCNJ N> O S’[<NH
€)¥13

O

To 1 g (2.5 mmol) of the compound obtained in the
5 Example No. 14 in 30 ml DMF, 0.21 g (2.5 mmol) NaHCOs3 and
1.8 ml (25 mmol) 60% dimethylamine 1in water are added.

The mixture 1is heated at ge°c  for 24 h, then
concentrated to dryness and the residue partiticned
between 100 ml water and 100 ml CHeClpy. The organic phase

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

Eluting with 96/4 CH.C1./EtOR 0.5 g of the title
compound 1s obtained.

. . dr
1y_NMR (DMSO-ds):12.00 (br. s, 1H); 8.06 (s, 1H):; 7.18 |

15 2H); 6.86 (d, Z2H): 5.50 (s, 1H); 4.84 (dd,
1H); 4.10 {(t, 2H): 3.56 (¢, 2H); 3.30 (44,
1H); 3.04 (s, 3H, NCH:); 3.02 (dd, 1H]

2.98 (s, ©H).

20
Example No. 22 |
5—(4—{2-[(E—Hydroxypyrimidin—a—Yl)—methylamlno]—ethoxy}

benzyl)—thiazolidine—z,d—dione

25




1HNWR (DVMBO-d:,) :12.00 (br. s, 1H ; 11.62 (br. s, 1H) ; 15 7.90 (s, 1H
; 7.18 (d, 2H) ; 6.84 (d, 2H) ; 5.10 (s, 1H); 4.82 (dd, 1H ; 4.1qlgmﬂygmﬂ
; 3.86-3.80 (br. s, 2H); 3.32 (dd, 1 H); 3.04 (dd, 1H) ; 2.97 (s, )
NCH3) . Phar macol ogi cal net hods 20 The pharnacol ogi cal effect of the
conpounds is assessed in genetically diabetic C57 BL mal e db/db 9-11

weeks old mce, as well as in control C57 BL db/+ animals of the sane
strain and age. The db/db m ce show nost of the netabolic alterations that
appear in the type-2 25 diabetes, whil&the control aninmals do not devel op
the illness. In each experinental group, 8-10 animals are wused, which are
treated with different doses of the 1 0 MAY 2004 31 conpounds: 1 ng/kg, 5
ng/ kg, 10 nmg/ kg or 25 ngy/kg orally during 5 consecutive days. In the day O
of the experinent, bloo Finples are collected in heparinized tubes by
punction of the 5 retr ital vein. Plasma is separated and the | evels of
basal glucose and insulilp are quantified. After concluding the treatnents,

bl ood sanples of ea | are collected again and pkgﬁnatic post -
treatment glucose an LQ ltin | evel s e quantified. 10,The determ nation

of glucose is carried Rﬁans\/p an e i cavetdiod that converts
gl ucose into glucose Gfﬂhosp te, a rea

ni cot i nam de- di nucl eoti de phoé?p$te ( NADR
3

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

Example No. 17 in 40 ml acetic acid, 3.5 ml (?O mmol) of &
5 hydrobromic acid solution in 33% acetic acid is added.

The reaction 1is heated at go°c for 4 h. Once the
reaction completed, the mixture is poured onto water and
the white solid which precipitates 18 filtered off énd
then stirred for 3C minutes in 50 ml EtOH. The resulting

10 suspension 1is filtered again, and 1.2 g of a completely
pure white solid is obtained.
Yield €4%. |
1H-NMR (DMSO-d.):12.00 (br. s, 1H); 11.62 (br. s, 1H):
7.90 (s, 1H): 7.18 (d, 2H); ©.84 {d, 2H):
15 5.10 (s, 1H); 4.82 (dd, 1H); 4.10 (t, 2H);
3.86-3.80 (br. s, Z2H); 3.32 (ad, 1 H);
204 {(dd, 1#H); 2.97 (s, 3H, NCHz) .

Pharmacological methods
20 The pharmacological effect of the compounds 1S
assessed in genetically diabetic €57 BL male db/db'9—11
weeks old mice, as well as in contrecl C57 BL dh/+ 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 a;e
used, which are treated with different doses of the




action of glucose-6-P-dehydrogenase. The NADPH reduces the 15
| odonitrotetrazolium which is quantified spectrophoto- netrically

absorbancy at 520 nmis proportional to the concentration of glucoégqmwémm
Randox 3, 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 Yor k
1974, p. 1196). The results are expressed as the reduction percent wth
regard to the basal |evels determ ned before the beginning of the
treatnment The obtained results are shown in Table 1. As it can 25 be seen
fromthe Table, the conpounds of the present invention attain a reduction

of gl ucose level S gl g\%e an hrqt% h' %e%éj/ykﬁ hgrstangaytkg orally

(troglitazoHByoUBdan ddses O 29 1% WY 2404 32 TABLE 1

CD”poundDOS@f9ﬁg|acoseséﬂgﬁkge pa®S)reduct|on Trogl i t azonel10038 Exanpl e

3147 Exanpl e 415? Eﬁgﬂp|§a§ 047, £xappl & Bll03fkxanpl eod2 EHORE dx aapt e

141151 Exanpl e 1 .

collected in heparinized tubes by punction of the

5 retroorbital vein. Plasma 1is separated and the levels of
basal glucose and insulin are gquantified.

After concluding the treatments, blood samples of
each animal are collected again and plasmatic post-
treatﬁent 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 1s quantified spectrophoto-
metrically. The absorbancy at 520 nm is propeortional to
the concentration of glucose, ref: Randox GI, 2623
(Bergmeyer H.U., Bernt E., Schmidt F.H., Stork H. In
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.




21 Exanple 205 Exanple 212536 Exanple 225G G 1 O MAY 2004 33 CL ATMS
1. A conmpound of the general formula (T): RR 10s Rs 15 Rx: H OQ-C6
al kyl, NRSR6, NOD, or phenyl, R3: H Cl1-C6 alkyl, NR5R5, NO or phamaY, 2004

R4: H Cr-C6 alkyl, | , hy enp R 20 NR halogen(F,d,Br, 1), ORE, SR5,
hal ogen(F, C1,Br, 1) , ORE, SRs,

TABLE 1

Compound Dose % glucose

(mg/kg, p.o.) reduction
Troglitazone 100 38
Example 3 1 47
Example 4 1 53
Example 7 20 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




hal ogen(F,d ,Br,1) ,ORE, ., s or R3 and R4, when taken together, are -CH =
CHCH=CH-N=CN or --NCNformng a fused ring on R7 R$ R8 R7 25 the
pyrimdine ring. R5, alkyl, RL Nf OR3 R4 R6: independently to el MAY 2004
other, may be H or Cl-C6 HO OH R-F: H or NH2, R$: H, C -C6 alkyl, 30 or OH
as well as the pharmaceutically acceptable salts and tautoneric forns

thereof. 2. A conmpound of the general fornmula (I) according to 35 Claiml,
wherein: (1) O characterized inthat: : Hor C-C,, alkyl, i 1 0 MAY 2004

33

T LAIMS
1. B compound of the general formula (1):

S

R

SN R ©/j>:o
N—" "0 O {j

Ln

N
Rz Ra
10
(1)
characterized in that:
Ry is: H or C,-C. alkyl,
15 Rp: H, C;-Ce alkyl, halogen (F, Cl, Br, 1), ORs, SRs,

NRsRg, NO2, or phenyl,
Rg: H, Ci1-Ce alkyl, helogen (F, C1, Br, 1), CRs, SRs,

NRsRg, NOz, or phenyl,
Re: H, Ci-Ce alkyl, halogen (F, Cl1, Br, 1), OKg,

20 NRsRg, phenyl, ) _
or Ry and Ry, when taken together, are -CH =CHCH=CH~-

N=CN-  TNTG=ENT
F(TFQB F28fq7

25 the pyrimidine ring. ]
Rs, Re: independently to each other, may be H or C1-Csg

alkyl, ‘4() C)Fi

R7: H or NHz,
Rg: H, C1-Ce alkyl, or ()
O
30 ()Fi

salts and

forming a fused ring on

as well as the pharmaceutically acceptable

tautomeric forms thereof. | X
2. B compound of the general formula {(I) according to

35 Claim 1, wherein:




39 Rl: CH3 R2: H, OR5, NRSRb R3: H, halogen (F, d, Br, 1) , ORS R4: _N-C
N or 5 or R3, R4, when taken together, are RB R7 -N = CN- R7 R8 wherein
R7 and R8 are as previously defined. 10 3. A conpound of the general 0 MAY 2004
formula (1) according to Cdaim1l, characterized in that it is selected
fromone of the follow ng:

5-{4--i2-(Met hyl pyrimdin-4-yl -am no] - - et hoxy] - benzyl } -

t hi azol i di ne-2, 4-di one 15
5-{4-{2-[(6-Chl oropyri m di n-4-yl)-net WA am no}- et hoxy) -

benzyl) - thiazolidine 2, 4-di one

5-(4--{2-[(2- Am p chloropyrlnldln 4-yl)-nmet hyl am no] - 20

et hoxy} - benzyl) - hIaZ%|Idlne 2, 4-di one

S (4-{2-[(2,6- DRHEtHOXQByXINﬁﬂﬁbn 4-yl) - et hyl am no) -

et hoxy} - benzyl ) th'ﬁZOEEng%hz 4- dicaneBr251I1, ORs

5-(4-{2-1Met hyl - C7H-nurin yl )-anino]-ethoxy}-benzyl)-

t hi azol i di ne- 2, 4P—+d| dne N = N-—-
5-(4-{2- 4W§Eh¥" nghpﬁltghepumbgeﬁhyk)aﬁﬁﬁa]ethox%i
benzyl )t hi azol ¥ di fie- 2, 4- di one 30 Rg' Ry
5-(4-{2-1(6-Metho yp4 iﬁi A- 4-yl ) - et hyl am no, - et hoxy) -

or

benzyl) - thlazolldlne 2, one

wherein Ry and Rg are as previously defined.
10 3. A compound of the general formula (1)
characterized in that it is selected from one

according to

of
Claim 1,

the following:
5-{4—[2—(Methylpyrimidin—d—yl—amlno]
thiazolidine-2,4-dicne

15
5-{4—{2—[(6—Chloropyrimidin-4—y1
benzyl}fthiazolidine—Z,Q—dione

-ethoxy) -benzyl}-

}—methylamino]—ethoxy}—

—(4—{2—[[2—Amino—6—chloropyrimidin—4—yl)—methylamino]—

20 ethoxy}—benzyl)—thiazolidine—z,é—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-dlone

5—(4—{2—[Methyl—(9—methyl—9H—purin—6—yl)amino]ethoxy}—

benzyi}thiazolidine-2,4—dione

30
-(4—{2—[(6—Methoxypyrimidin—4'yl
benzyl}—thiazolidine—2,4—dione

)—methylaminoj—ethoxy]—

)-methylamino}—ethoxy}—

5—(4—{2—[(6-Hydroxypyrimidin—4-yl
35 benzyl)—thiazolidine—E,G—dione




S (4-{2_[(6-Hydroxypyrimdin-4-yl)-methyl am no] - et hoxy) 35
benzyl)-thiazolidine-2,4-dione 1 0 MAY 2004 35 4. A process for the
preparation of a conpound accord ing to Claim1, characterized in tIHaMAYa2004
conpound of the general forrmula (I11) is reacted with a conpound of the
formula (11): 5 R-NH wherein Rl, R2, R3 and R4 are as previously defined
and X 10 is a leaving group such as a hal ogen, especially d or Br, in a
inert mediumat a tenperature ranging from10 to 120C . 5. A process for
t he preparation of a conmpound accorditsg to Claim1l, which conprises the
reduction of a 15 conpound of the fornmula (M): RBRA R2ZNN RL (VI) 10
MAY 2004 36 wherein Rl, R2, R3 and R4 are previ.ou fingdcoBd-A
process accdrdi iy AETGHF ni BT Eﬁﬁr g&e&airfécg%lnn Oef;/héejlt é(lélglpgﬁre uc%li (%E]
reaction ii%gcaﬁéif%da(ibht wtbhsodtumibedohydrﬂd@} WtOr?W%?t%ﬂ Ph the vt
- t
E;g?gggﬁag@r?rtaf fgrgu%m(%ﬂon%, DY enzy MRt pedustdamdroby toat al ytic

formula (II):

0O
)LNH

R3 g
R4
O
@ 0
Rz/kN X R1_N/H—J
(I11) (I1)

Rz, Rz and Rgq are as previocusly defined and A
especially Cl or Br,

wherein Rs.
10 is a leaving group such as a halogen,

in a inert medium at a temperature ranging from 10 to

120°C. .
5. A process for the preparaticn cf & compoun

according teo Claim 1, which comprises the reduction of a

15 compound of the formula (VI):

R3
o1
Rz)\N O




7. A pharmaceutical conposition which conprises a
formula (1) according to anyone of Cains 1 to 3, and a pharmaceutically
acceptabl e carrier, 10 for the treatnment and/or prevention of hyptOMAYQ8Hi a
and/ or hyperlipidema and/or for the treatnment of conplications associ ated
to the resistance to the insulin, such as hypertension, hyperuricema or

ot her cardi ovascul ar, netabolic and endocrine conditions. 15 8. The use of
a conmpound of the general formula (1) acccording to anyone of Clains | to
3, alone or in conbination with one oBénore other antidiabetic agents

such as sul fonylureas or biguanides, for the production of a nedi canent

for the t(rig}aérreﬂ% and/Ror Rge%lﬁ(@t;i{prhrcg 20 dhryperaglsloe met iarrtd or

hyper | i pi S andror ¥for*the treatnent qf.%pan(%ﬁgfg§t@§§§@aaﬁ®d to
the resistantce th pPrhsasssuRFROTSYEA as° hypditension, hyperuricenj.a or

other cargdi ovaseylary . et @bohi ¢card iendols i nercondi tinst128 SCATUT

borohydride, with metals in the presence O not o©f a2

compound of the general

n

proton-doner, by enzymatic reduction or by catalytic
hydrogenation. |

7. A pharmaceutical composition which coeomprises 4
compound cf the general formula (1) according to anyon? of

Claimé 1 to 3, and a pharmaceutically acceptable carrle?,

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

15 g. The use of a compound of the general formula (%)
acccording to anyone of Claims 1 to 3, aloﬁe or in
combination with one o©or mOre other antidiabetlc égents
such as sulfonylureas oOF biguanides, for the producFlon o
2 medicament for the treatment and/orx 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

i i itions.
cardigvascular, metabolic and endocrine conditio

25




