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The invention relates to compounds of general formula (I). These compounds are useful in the treatment of diabetes.
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o—i I-PIPERAZINYLIACETAMIDO ARENECARBOXYLIC ACID DERIVATIVES AS ANTIDIABETIC AGENTS

The present invention relates to new a-{(1-piperazinyl)acetamido

arenecarboxylic acid derivatives which are useful in the treatment of diabetes.

The subject of the present invention is thus compounds of general

formula (I):

COOHR R, R,

R‘z#)ﬁr% M

B D o N
R‘Sf CYRG ‘ \Al'

in which:

Ar is selected from

- a mono-, bi- or tricyclic aryl group having from 6 to 14 carbon
atoms,

- a heteroaromatic group selected from the pyridyl, pyrimidinyi,
pyrrolyt, furyl, thienyl, quinoly!, indolyl, benzothienyl, benzofuryl, benzopyranyf,
benzothiopyranyl, dibenzofuryl, carbazoly! and benzothiaziny! groups,

it being possible for the Ar group to carry 1 to 3 sﬁbstituents
selected from a C:-Cs alkyl, (Cg-Cg)cycloa!kyI(C1-C5)alkyl, C1-Cs alkoxy, (Ca-
Ca)cycloalkyioxy(’Q-Cs)alkyi, (C4-Ca)cycloalkyl(Cq-Cs)alkoxy(C-Cs)alkyl,  (Cs-
Cs)cycloalkyioxy, (Cs-Csjeycloalkyi(C:Ce)alkoxy, (Ci-Ce)aikoxy(Ci-Cslatkyl, Ce-Cy
aryl. Ce-Cra heteroaryl, (Ce-Cia)heteroaryl{Ci-Celalkyl, {Ce-Ciz)aryl(Cq-Celaikyi,
(Ce-Cra)aryl(Cy-Ce)aikyl{Cs-Cia)aryl, (CeCisaryloxy, (Ce-Cislaryloxy(C,-Celalkyl,
(Ce-Cra)aryl(Cy-Ce)atkyloxy or (Ce-Cias)aryl(Cq-Ce)alkyioxy(Ci-Ce)alkyl group, a
halogen, a trifluoromethyi, triflucromethoxy, cyano, hydroxyl, nitro, aming,

carboxyl, (C,-Ce)alkoxycarbony!, carbamayt, (C+-Cgalkyithio, (Cs-

Ce)alkyisufchinyl, (C,-Ce)alkyisulphonyl, 7 suiphoamino, (Ci-
,H e “-_.__.__--—'/ ‘ /
NI -
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Ca)alkytsulphonylamino, sulphamoyl or {C-Cslalkyicarbonylaming group. or two
of these substituents forming a methylenedioxy group,

the 4-carboxyphenyt and substitited 4-carboxyphenyl groups being
excluded from the definition of Ar,

R, R; and R; are selected, independently of one another, from:

- a hydrogen atom,

- a C-Cg alkyl or (C-Cs)alkoxy(Ci-Ce)alkyl group,

- a cycloalkyl group containing from 3 to 8 carbon atoms. a (Cs-
Ce)cycloalkyl(Ci-Ce)alkyl group or a (Cs-Csicycloatkyloxy(Cq-Cslalkyl or (Ca-
Ce)cycloalkyl{Cs-Cs)alkoxy(Ci-Cs)alkyl group,

- a CeCu aryl, CsCia heteroaryl, {Cs-Cqitheteroaryl(C-Colalkyl,
(Ce-Cra)aryl{Ci-Celalkyl, (Cs-Cia)aryl{Ci-Ce)alkyl(Cs-Cia)aryl, (Cs-Cia)aryl{Ci-Ce)-
alkoxy(Ci-Cejalky! or {Ce-Cia)aryloxy(C4-Ce)alkyl group,

A, B, C and D are =CH- groups, it being possible for one or two of
them also to be a nitrogen atom,

Ra, Rs and Rs are selected, independently of one ancther, from:

- a hydrogen atom,

-a C4-Cy alkyl, {Cs-Ce)cycloalkyl(Ci-Ce)alkyl, C:-Cs alkoxy, (Cs-
Cs)cycioalkyloxy(C4-Cs)alkyl, (C3-Ce)cycloalkyloxy, (C3-Ca)eycloalkyl(C,-
Celatkoxy, (Ci-Ca)cycloalkyl(C.-Ces)alkoxy(Cq-Cslalkyl, (C4-Cs)alkoxy(C.-Cg)alkyl,
Co-Cre aryl. (Ce-Cra)aryl(Ci-Colalkyl, (Co-Cralaryl(Ci-Co)alkyl{Ce-Cra)aryl. (Cs-
Cioaryloxy, (CeCaa)aryloxy(Cq-Celalkyl, (Ce-Cis)aryl(Cq-Celatkoxy or (Ce-
Caa)aryl(Cy-Celalkyloxy(C;-Celalkyl group, - & halogen or a trifluoromethyl,
trifluoromethoxy, cyano, carboxyl, hydroxyl, nitro, amino, (C-Cs)alkoxycarbonyl,
carbamoyl,  (C:-Cs)alkyithio,  (Ci-Ce)alkylsulphinyl,  (C;-Csglalkylsulphonyl,
sulphoamine, (C1-Ce)alkylsulphonylamino, sulphamoyl or (Cs-
Cg)alkylcarbonylamino group, it being possible for two of these groups to form a
methylenedioxy group or a phenyl ring condensed with the ring to which they are
attached.
it being possible for the various aryl groups to be themselves substituted by 1 tc
3 substituents selected from a C,-Cs alkyl or C;-C; alkoxy group, a halogen or &

trifftuoromethyl, trifluoromethoxy, hydroxyl, nitro and amino group,
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their solvates and their pharmaceutically acceptable salts.

‘Mention may be made, as an example of the ary! group, of the
phenyl, a-naphthyi, B-naphthy! and fluorenyl groups.

The C,-Cs alkyl groups can be finear or branched. Mention may be
made. as examples, of the methyl, ethyl, propyl, isopropy!, butyi, isobutyl, tert-
butyl and pentyt groups.

The C;-Cs alkoxy groups can likewise be linear or branched.
Mention may be made, as examples, of the methoxy, ethoxy, propoxy.
isopropaxy, butoxy and isocbutoxy groups.

The halogens can be selected from flucrine, chiorine, bromine and
iodine.

The heteroaryl groups in the definition of R;, R; and R; may be
defined in particular as defined for the heteroaromatic groups in the definition of
Ar. _

The invention alsc relates to the tautomeric forms and to the
enantiomers, diasterecisomers and epimers of the compounds of general
formula (1).

The compounds of general formula (1) possess a carboxylic acid
functional group and can be salified, then existing in the form of saits with bases.

Examples of salts with bases of the compounds of general formula
(1) include the pharmacologically acceptabie salts, such as the sodium salts.
potassium salts, caicium salts and other salts of the same type.

The compounds of general formula (1) can also be salified with
amines in order to form pharmaceutically acceptable salts. By way of example,
the ccmpounds of general formula (1) could be salified with giucamine. N-
methylglucamine, N, N-dimethylgiucamine, ethanolamine, morphcline.
N-methyimorpholine or lysine.

The compounds of general formula (i} possess basic nitrogen
atoms and can be monosalified or disalified with inorganic or organic acids.
Examples of salts with acids of the compounds of general formula (1) include the
pharmaceutically acceptable salts, such as, and non-exhaustively, the

hydrochlaride, the hydrobromide, the sulphate, the succinate, maleate, fumarate.
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A
malate or tarrate and the sulphonates, such as the methanesulphonate. the
benzenesul;jhonate or the toluenesulphonate.

The invention also relates to a process for the preparation of the

compounds cf general formula (l). A preparation process according to the

invention comprises the reaction of an aromatic amine of general formuia (11):

COOR; R,
A "~
R4_§ D (M "- ,\
i -
RS ~ Re »

in which A, B, C, D, Ry, R4, Rs and Re are as defined above and R-
is a hydrogen atom, a C+-Cs alkyl group or & benzy! group,

with a haloacyl halide of general formula (111):

R, Rs h

Hal :
a Hal ) j

/

in which R, and Rj are as defined above,
Hal represents a chiorine or bromine atom,

in order ta form a compound of general formula (IV):

COOR,
J ?1 Rz 'R3 o
A Hal
By D o) -
/cX L
Rg Rs -

inwhich A, B, C, D, R,, Ry, R3, R4, Rs, Rs, Ry and Hal are as defined above,

and the reaction of the compound of general farmula (IV) with a compound of

general formula (V):
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in which Ar is as defined above,
in the presence of a basic agent, such as triethylamine, in crder to form the

cempound of general formula (Vi)

COOR,
R R Rs
R4_—r K/ o ‘,‘-
N -~
B ﬁc\(D O \Ar -
Ry Re

in which Ar, A, B, C, D, R;, Ry, R, Ry, Rs, Rsand R; are as defined
above.

in the case where R; is an alkyl group, the compound of general
formula (V1) can be hydrolysed by conventional acidic or basic means in order to
give the compound of general formuia (1).

In the case where R; is a benzyl group, the compound of general
formula (V1) can be hydrogenclysed in the presence of a catalyst, such as
paliadium-on-charcoal, in order to give the compound of genera! formula (1).

The compounds of formulae (l1} and (V) are known compounds or
can be prepared according to known processes.

Thus, compounds of formula (ll} are described in Organic
Preparation and Procedures International, 13, 189, 1981.

The compounds of formula (V) can be prepared as described by
R. Ratouis et al. (J. Med. Chem., 8, 104, 1965) or by Pralog et al. (Collection
Czechosiov. Chem. Communications, 6, 211, 1934).

By way of example, the compound (VI}, in which R; is an alkyl
group, can by hydrolysed in the presence of a basic agent, such as dilute sodium

hydroxide.
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The enantiomers of the compounds of formuia (1) can be separated

by successi(.ze recrystaltization of the salt of the acid () with an optically active
base in solvents such as acetone, ethyl acetate or isopropancl and then
displacement from the salt into an optically active acid by an inorganic or organic
acid, according to a conventional method.

The compounds according to the present invention can be used in
the treatment of diabetes, in particular of non-insulin-dependent diabetes,
because of their hypoglycaemic effect and of their absence of toxicity at the
active doses.

Another subject of the present invention -is thus pharmaceutical
compositions comprising an effective amount of a compound according to the
invention.

The pharmaceutical compaositions according to the invention can be
presented in forms intended for parenteral, oral, rectal, permuccsal or
percutaneous administration.

They will thus be presented in the form of injectable solutions or
suspensions, or multi-dose containers, in the form of uncoated or coated tablets,
of sugar-coated tablets, of capsules, including hard gelatin capsutes, of pills, of
cachets, of powders, of suppositories or of rectal capsules, of soiutions or of
suspensions, for percutaneous use in a polar solvent or for permucosai use.

The exciptents which are suitable for such administrations are
derivatives of celluiose or microcrystailline cellulose, alkaline-earth metal
carbonates, magnesrium phosphate, starches, modified starches or lactose for
the solid forms.

Cocoa butter or polyethylene glycol stearates are the preferred
excipients for rectal use.

Water, agueous solutions, physiological solution or isotonic
solutions are the most conveniently used vehicles for parenteral use.

The dosage can vary within wide limits depending on the
therapeutic indication and the administration route, as well as the age and weight

of the patient.
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7
The following examples illustrate the preparation of the compounds

of formula (1) and of the intermediates of formulae (I} and (V).

A - Example of the preparation of a compound of formula (H).

Preparation of methyl 2-cyclohexylmethylamino-5-methoxybenzoate

176 g of methyl 5-methoxyanthranilate, 11.8 mi of
cyclohexanecarboxaldehyde and 2 g of 10% palladium-on-charcoal (50% water)
are charged to 200 ml of methanol in a 1 litre hydrogenation apparatus.

The apparatus is piaced under a hydrogen atmosphere and

- agitated at room temperature for 3 hours.

300 mi of dichloromethane are added, the palladium-on-charcoal is
separated off by filtiration and the filirate obtained is concentrated under vacuum.
The oil obtained crystallizes from an ethanol (200 mi) and water
(50 mi) mixture to give 25.4 g of a yellow sclid which melts at 58-60°C.
JL/IR: (KBr) 1683 cm™' (C=0), 1528 cm™ (C=0) .
'H NMR: (CDCls, 200 MHz) & ppm: 1.06-1.64 (11H, m, cy’ciéFﬁxyl),

2.93 (2H, t. CM), 3.68 (3, 5. OCHs), 378 (3H, 5, OCHy), 6,56 (1H, d, phenyl 5]

proton), 6.96 (1H, dd, phériyl proton), 7.34 (2H, d + s, phenyl proton + NH). |

—— -
The formuiae and characteristics of the compounds of formula ()

have been combined in Tabls |.

SUBSTITUTE SHEET (Rule 26)




5

1o

WO 99/64407 PCT/EP98/03431

8

A8 TABLE |
7 .

Compound Structure 7.£ 7{:;7",,—?
SN

Mp. in°C
(Kdfler)

H
¢O:LHs 58-60

N\
1 H
H5CO

CHs "H NMR (200 MHz)
COxCHs [7 CDCl; 6 PPM

N 1.28 (t. 3H)
H 3.20 (q, 2H)
3.77 (s, 3H)

HsCO off 3.88 (s,3H)
6.71 (d, 1H)
7.09 (dd, 1H)
7.28 (s, 1H)
7.50 (d, 1H)

3 COOH M.p. in °C

Q NH2 ( KOﬂer)

147-149
\O

B - Example of the preparation of a compound of formula (IV).

Preparation of 4-chloro-2-{chioroacetamido)benzoic acid

25.5 mi of chloroa-cety! chloride are added dropwise with stirring to
50 g of 2-amino-4-chiorobenzoic acid in 600 m! of dioxane, the reaction mixture
being maintained at 20°C.

Stirring is then maintained for 2 hours at room temperature and
then 1200 mi of water are added. The desired product precipitates, the mixture is

stirred for one hour and then fiitered and the solid obtained is washed with water.
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Y
After drying, 80.7 g of 4-chioro-2-(chioroacetamido)oenzoic acid
are obtained, the melting paint of which is 194-196°C.

-{ IR: 1676 cm™ (C=0)

=¥ s- "H NMR: (dG—QMSO 200 MHz) 8 ppm: 4. 3% H.s C 1 (1H. d.
Z 7z e 1:;\ ;!
phenyl proton) 7.7 (1H d, phenyl proton), 8.5 (1H, s, P -_eg’w%roton) 11.75 (1H. D

s. NH), 13.90 (1H, brbad s, COOH). WJ
The formulae and characteristics of the compounds of formula (I1V)

have been combined in Tabie Il

TABLEH

Compound Structure M.p. in ° C (Kéfler)

OOH
1 NH\"/\CI 194-196
O
Cl

2 OOH
O
H,CO

3 \r\ 236-238
HiCO

OCH;
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TABLE 1l {continuation)

PCT/EP98/03431

A
17)0;*3;!7
Compound Structure {*‘*{F’f‘}i iM.p. in° C (Kafler)

QOH

4 NH\n/\c| 180-182
0
H,CS
COOH
5 NH\H/\C[ 155-157
8]
/\/\O
HC
COOIPr
NH B3-85
6 CHy DR
o
H.c” O
COOH
217-219
O

7 ~o
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TABLE It (continuation)

Compound Structure "M NMR {200 MHz)
CDCl; 6 ppm

CH 0.99 (t. 3H)
CO,CH,4 I/ - 3.35 (m, 1H)

N 3.63 (d. 2H)

8 ~ e Ol 3.89 (s+m,7H)
o 7.12 (m, 2H

HsCO 7.40 (d. 1H

"1.57 (m, 6H
S 281 (dd. 1H
3.66 (s, 2H
N\"/\C; o]f 3.81 (s, BH)

3.88 (dd, 1H)

H,CO © 7.13 (m, 2H)
7.38 (d, 1H)

}
)
1.05 (t. 3H)
)
)
)

>
<
C - Example of the preparation of a compound of formula (i) *

Preparation of d4-chloro-2-{{4-{2-methoxyphenyl)-1-piperazinyl]acetamido}

benzoic acid

15 g of 4-chioro-2-(chloroacetamido)benzoic acid are added, with
stirring and at room temperature, to 11.6 g of 1-(2-methoxyphenyl)piperazine and
17 mil of triethylamine in 120 mi of DMF.

The reaction mixture 1s kebt stirring for 48 hours at rocom
temperature and then 500 mi of water are added. Extraction is carried out with
3 « 300 m! of dichloromethane. Tha solvent is evaporated under vacuum and the
sclid thus obtained is taken up agamn n 300mi of a 2N agueous sodium

hydroxide solution. The solution is washed with 3 x 200 ml of diethyl ether and

the agueous phase is then acidified with acetic acid.

A solid crystallizes to give, after filtration, 22.5 g of crude product.

After recrystallization from dioxane, 21.1 g of 4-chloro-2-{{4-(2-methoxyphenyl)-

SUBSTITUTE SHEET (Rule 26)
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1-piperazinyllacetamido}benzoic acid are obtaned in the form of a white solid
which melts at 218-220°C.
/tR' 1699 em™ (C=0), 1673 cm™' (C=0) .
\’H NMR: (CF5CO0D), § ppmy: 4. és (3, 5. OCH;), 4.65 (8H, Brdad
s, 4 CH,), 4.95 (2H, s, CH; )75 (2H, m, phenyl protons) 7.6 (1H, d, pheny!
\——_____—-———'—‘ “"‘—'—-—-—-..

g‘s’:ﬂ
prot’on) 7.90 (2H, m, phenyi“‘p?otons) 8.50 (1H, d, phenyi protcm) 8.75 (1H, s,
_/—'__*_‘J—

3y

~

B '.7 " 1 -
iy <
L P

D - Aiternative form of the preparation of a compound of formula {l)

Preparation of 2-{[4-{(4-flucrophenyl}-1-piperazinyii-

acetamido}-4.5-(methylenedioxy)benzoic acid

15 g of 2-{chloroacetamido)-4,5-(methylenedioxy)benzoic acid are
added. with stirring and at room temperature. to 10.5g of 1-(4-
fluorophenyl)piperazine and 16.2 ml of triethylamine in 150 ml of DMF.

The reaction mixture is kept stirring for 48 hours at room
temperature.

3.5 ml of acetic acid are added and 150 mi of water are slowty
added. The acid crystallizes and is diluted with 300 ml of water. The mixture is
stirred for 30 minutes and filtered and the solid obtained is washed with water.

After recrystallization from a dioxane/DMF mixture, 14.9 g of 2-{[4-
(4-fluorophenyl)-1-piperazinyljacetamido}-4, 5-(methylenedioxy)benzoic acid are
obtained, which product melts at 254-256°C.

/IR (KBr): 1654 cm™ (C=0) - e

TR T
'H NMR: (CF5COOD, 200 MHz) § ppm: 4,4, (84, s, plpéraz:nyi)
457%25 s, CHy), .05 (2H, 5, Q:CHz0), 7.30 (2H, ohenyR Sroton). 7.65 (3H,

—— e ——

5\

m. phenyf proton) 7.90 (1H, s, phenyi prcjton)
The formulae and ch‘aracternstlcs df compounds of formula (1) have

been combined in Table 1.
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/
Com-
pound

>_i
< .

Structure

M.p. In
°C
(Kéfler)

‘RNMR
(20€ MHz) & ppm

CO0H

ITOg

185-187

d6-DMSO
2.60 (s.4H)
3.10 (s,4H)
3.20(s.2H)
3.70(s.3H)
6.80(q,4H)
7.10(t, 1H)
7.55(t,1H)
8(d.1H)
8.7(d.1H)

COOCH

SHAe

S

233-235

CF,COOD
4.25(s.8H)
4.65(5.2H)
7.30(t,1H)
7.55(s,5H)
7.70{t,1H)
8.25(m,2H)

COOH

248-250

CF.CO0D
4.25(s,8H)
4.55(s,2H)
7.10(d. 1H)
7.50(s,5H)
8.05(d, 1H)
8.30(s.1H)

COOH

o N
Cl \O\
OCH,

241-243

CF,CO0D
4(s,3H)
4.5(s,8H)
4.8(s.2H)
7.2(d.2H)
7.4(d, TH)
7.65(d,2H)
8.25(d, 1H)
8.60(s,1H)

COOH
NH
T
G

L

> 285

CF,COOD
4.20(s,8H)
4.62(s,2H)
7.20(d, 1H)
7.55(s,4H)
8.10(d, 1H)
8.35(s, 1H)
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Caom-
pound

Structure

M.p. in |

°C
(Kofier)

"H NMR
(200 MHZ) § ppm

COCH

]

6 NHW;/\N/\

oo
o

199-201

CF;CO0OD
3.8(s,3H)
4.25(s.8H)
4.80(s,2H)
7.20(m 4H)
7.5(m,1H)
8.15(d,1H)
8.40(s,1H)

COOH .

cl

NH:U)/\N/\ E

D

238-240

CF,CO0D
4.60(d,8H)
4.90(s.2H)

7.50(m,35)

7.85(m.2H)
8.35(d. 1H)
8.65(s,1H)

COQH

Cl

NH\g(\N/\l

A
T,

244-245

CF,CO0D
4.10(s,8H)
4.45(s,2H)
7.05(d,3H)
7.45(m,2H)
7.95(d,1H)
8.20(S,TH)W

COOH

Ci

9 NHjC‘}(.\N/ﬁ

o
e

191-193

CF.COOD
4.25(d,8H)
4.80(s,2H)
7.15(d,1H)|
7.75(m.4H)
8.10(d,1H)
8.30(s.1H)

COOCH

10

cl

218-220

CF.CO0D
4.25(s,3H)
4.65(s,8H)
4.95(s,2H)
7.5(m,2H)
7.6(d,1H)
7.9(m,2H)
8.5(d, 1H)
8.75(s,1H)
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Com-
pound

Structure

| M.p. in

"H NMR
a (200 MHZ) & ppm
(Kafter)

11

CFCQQD
4.3(s,8H)
4.7(s,2H)

7.25(t,1H)

7.55(s,4H)

7.70¢, 1)

8.25(m,2H)

260-262

12

CF,CO0D
4.2(s,8H)
4.6(s,2H)

249-251 7.2(m,3H)

7.6(m,3H)

)

8.15(m,2H

13

COCly
2.65(s,4H)
3.10(s,2H)
3.20(s,4H)

7,00(m,7H)
8.65(d, 1H)
1G,00(s,1H)
11.8(s,1H)

174-178

M

14

CF,COOD
3.85(s,3H)
4.30(s,8H)
4.75(s,2H)
7.5(m.6H)
8.15(t,2H)

190-182

15

COOH

CDCly
2.74(5,3H)
3.15(s,8H)
3.20(s,2H)

6.80{m,5H)
7.5(t1H)
7.75(d,1H)
8.80(d, 1H)
11.45(s,1H)
12.00(s,1H)

169-171
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{Kdfler)

COOH

16

SRS

OCH,

CDCh
3.5(s.3H)
3.75(s,8H)
4.29(s,2H)
6.65(d,2H)
8.85(t, 1H)
7.10(m,3H)
7.75(t.2H)

217-219

COCH

17

CF3;CO0D
3.75(s.8H)
4.15(s,2H)
6?5Un1H)
7.00(m,5H)
7.80(m,2H;}

130-192

: - NH
18 T

CF.COOD
3.65(s,6H)
4.15(s,8H)

4.5(s,2H)
7.55(s,5H)
7.85(s, 1H)
7.85(s,1H)

>265

19

H,CO
OCH,

CF.,COO0D
3.75(s 6H)
4.15(s,8H)
4.50(s,2H)
7.05(t,2H)
7.42(m 2H)
7.55(s,1H)
7.85(s,1H)

>265

CCOH

H.CO
OCH

20 ey

CF,COOD
3.80(s,6H)
4.15(s,8H)
4.50(s,2H)
7.40(s,4H)
7.60(s,1H)
7.90(s.1H)

>265
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21

-COOH

248-248

CF;CO0D
3.75(s.3H)
3.85(s,6H)
4.15(s,8H)
4.50(s,2H)
6.90(d,2H)
7.40(c,2H)
7.60(s, 1H)
7.95(s,1H)

22

H,.CO

COOH
N’ﬁ\n OCH,

OCH

244-246

CFCO0D
3.80(s,9H)
4.25(s, 8H)
4.50(s,2H)
7,00(d,2H)
7.40(d.2H)
7.60(s,1H)
7.95(s, 1H)

23

H,CO

COOH

QCH

245-247

CF,COQD
3.80(s,6H)
4.20 +4.35(25, 8H)
4.50(s,2H)
7.20(q,2H)
7.50(m,3H)
7.95(s,1H)

24

H,CO

CODH

Nk
C N - CFS

QCH

255-257

CF,COo00
3.75(s,BH)
4.10+4.20(2s BH)
4.50(s.2H)
7.60(m.5H)
7. 85(s.1H)

25

COOH

NH
\[(\N/\
O k/N Cl
.ce” i
QCH,

>265

CEsCO0D
3.80(s,6M)
4.15(s,8H)
4.50(s.2H)
7.35(m,4H)
7. 55 {s,1H)
8.85(s,1H)
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26

COOH

| NH
< i \“/\N/\
> O

H,CO07
CCH.

3

O
1S

255-257

CF,COQD
3.70(s,3H)
3.85(s,6H)
4.22(s,8H)
4.50(s,2H)
6.95(s,3H)
7.35(1,1H)
7.55(s,1H)
7.88(s,1H)

27

COOH

Ci

257-2589

CF,CO0D
4.15+4.17(2s,8H)
4.50(s,2H)
7.10(d, 1H)
7.40(m 4H)
8.00(d, 1H)
8.25(s, 1H)

28

COOH

Cl

©239-241

CF,CO0D}
3.70(s,3H)
4.10(s.8H)
4.50(s,2H)
6.90(d.2H)|
7.30(d.2H)
7.40(d, 1H)
8.00(s, 1H)
8.10(d,1H)

29

COOH

Cl

»265

CF,CODD
4.15(s,8H)
4.55(s,2H)
7.40(s+d,5H)
£.00(s, 1H)
8.15(d, 1H)

30

Cl

189-201

CF,COOD|
3.85(s,3H)
4.30(s,8H)
4.65(s,2H)
7.15(m.3H)
7.55(m,2H)
8.15(s,1H)
8.30(d, 1H)
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31

COOH
NH
w_l/\N/\
o

. ué

262-264

CF,CO0D
4.30+4.50(2s,8H)
4.87(s,2H)
7.30(m,2H)
7.65(m,3H)
8.15(s.1H)
8.25(d,1H)

32

CCOH

245-247

CF,CO0D
4.05(s,8H)
4.40(s,2H)
7.05(t.2H)
7 40{d.3H)
7.90(s,1H)
8.05(d,1H)

33

: o

COOH

NH\E}(\N/\

CF

G

213-215

CF.COOD
4.25+4.40(2s,8H)
4.70(s.2H)
7.55(d, 1H)
7.80(m, 4H)
8.15(s,1H)
8.25(d, 1H)

34

COCH

Cl \g/\@

OCH,

&

203-205

CF,CO0D
3.80(s, 3H)
4.20(s,8H)
4.45(s,2H)
6.95(d,2H)
7.42(q,3H)
8.05(s+d,2H)

35

COOH

Cl \L(\O\l

o

224-226

CF,COOD
4.10(s,8H)
4.45(s,2H)
7.40(m,5H)
7.95(s,1H)
8.10(d, 1H)
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COOH

36

238-240

CF,CO0D
4.20(s,8H)
4.50(s,2H)
5.85(s,2H)
7.45(5,6H)
7.80(s,1H)

37

254-256

CFsCO0D
4.40(s,8H)
4.67(s.2H)
6.05(s.2H)
7.30(t,2H)
7.65(m,3H)
7.90(s,1H)

38

>2865

CF;CO00}
4.22(s,8H)
4.57(s,2H)
5.92{s,2H)
7.52{s,5H)
7.80(s,1H)

39

236-238

CFsCOOD
3.83(¢,3H)
4.25(s,81)
4.59(s,2H)
- 6.0(s,2H)
7.13(d,2H)
7.49(1,3H)
7.82(s,1H)

COOH

40

257-259

CF.CO0D
3.97(s,3H)
4.29(s,8H)
4.59(s,2H)
6.06(s,2H)
7.15(d,2H)
7.55(s,3H)
7.82(s,1H)
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41

COOH

T

236-238

CFsCOQCD
4.23+4.38(2s,8H)
4 56(s,2H)
5.97(s,2H}
7.31(m,2H)
7.55(m,3H}
7.76(s,1H)

42

COOH

228-230

NH\Q/\N/\

S
|8

CF,CO0D
4.05+4.15(2s,8H)
4.35(s,2H)
5.75(s,2H)
7.30(s,1H)
7.60(m,5H)

43

COOH

240-242

CF,CO0OD
4.00(s,8H)
4.37(s,2H)
5.75(s.2H)
7.35(d,5H)
7.70(s,1H)

COQH

198-200
N oC

CF,CO0D
3.55(s,3H)
4.00(s 8H)
4.30(s,2H)
5.71(s,2H)
6.85(s.3H)
7.25(s,2H)
7.60(s,1R)

45

H.,CO

COOH

188-150

CF;CO0D
4.05(s,3H)
4.42(s,8H)
4.78(s,2H)
7.45(d,1H)
7.72(s,5H)
7.93(s,1H)
8.30(d, 1H)
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46 NH\[(\N/\I

197-19%

CF,CO0D
3.75(s,3H)
4.20(s,8H)
4.50(s,2H)
7.10(m,3H)
7.50{t,2H)
7.70(s,1H)
8.05(d,1H)

z
47 = 0 K/N
RGN

221-223

CF;CO0D
3.80(s,3H)
4.20(s,8H)
4.55(s,2H)
7.15(d, 1H)
7.40(s,4H)
7.70(s,1H)
8.00(d,1H)

48 o

Mo

198-200

CF,COQOD
3.85(d,6H)
4.25(s.8H)
4.75(s,2H)
7.22(s,2H)
7.40(s, 1H)
7.58(s.2H)
7.82(s, 1H)
8.20(s,1H)

# Y

171-173

CF;CO0D
3.75(s,3H)
4.15(s,8H)
4.50(s,2H)
7.15(s,1H)
7.70(d,5H)
8.05(s, 1H)
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H,CO

200-202

CF,CO0D
3.65(s,3H)
3.70(s,3H)
4.12(s,8H)
4.42(s,2H)
7.00(d,2H)
7.10(d, 1H)
7.40(m,2H)
7.85(s,1H)
8.00(c.1H)

51

COOH

178-181

CF,COOD
3.72(s,3H)
4.25(d,8H)
4.50(s,2H)
7.15(m.3H)
7.50(g,2H)
7.65(d,1H)
8.00(d, 1H)

52

177-179

CF,CO0D
3.88(s,3H)
3.96(s,3H)
4.34(s,8H)
4.72(s,2H)
7.20(m, 1H)
7.39(dd, 1H)
7.62(m. 1H)
7.88(s,1H)
8.22(d.3H)

53

H,CO

182-184

CF,CO0D
3.95(s,3H)
4.40(s,8H)
4.70(s.2H)
7.30(d, 1H)
7.60(m.3H)
7 85(s,1H)
8.25(c. 1H)
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210-212

de-DMSO
2.42(d,4H)
2.90(s,2H)
3.10(s,4H)
3.18(s,3H)
6.80(t,1H)
6.93(d.2H)
7.25(1,2H)
7.50(m,2H)
7.70(t, 1H)
8.00(d, 1H)

55

226-227

ds-DMSO
2.34(d,4H)
2.81(s,2H)
3.00+3.10(2s,7H)
6.93(d.2H)
7.22(d,2H)
7.47(m,2H)
7.70(d,1H)
7.95(d,1H)

56

193-185

de-DMSO
2.55(d,4H)
3.03{(s,2H)
3.25(d.7H)
7.25(m,3H)
7.80(m,3H)
7.82(t,1H)
8.12(d,1H)

57

208-210

de-DMSO
2.55(s,4H)
3.00(d,6H)
3.25(s,3H)
3.80(s,3H)
7.00(s.4H)
7.65(m,2H)
7.82(d,1H)
8.10(d, 1H)
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58

COOH CH

Sl pe VN

166-198

de-DMSO
2.15(s,4H)
2.65(s,2H)
2.80(s,4H)
2.90(s,3H)
3.55(s,3H)
6.20(t,3H)
8.85(1,1H)
7.25(m,2H)
7.50(d.1H)
7.75(d1H)

39

COOM CH

SRS

CCH

144-145

ds-DMSO
2.55(s5 4H)
2.95(5,6H)
3.20(5,3H)
3.90(s,3H)
7.00(d,4H)
7.60{m,2H)
7.80(d,1H)
8.10(a,1H)

60

e

Q L\/N y
!
1S\

3

.S

189-181

CF,CO0D
2.38{s,3H)
3.77(s,3H)
4.22(s,8H)
4.80(5.2H)
7.05(d.2H)
7.50(d,3H)
8.07(s.1H)
" 8.15(d, 1H)

61

g
HJCS \Q\
Ci

214-216

de-DMSO
2.50(s,3H)
2.83(s.4H)
3.39(25.8H)
7.05(d.2H)
7.43(d,2H)
7.66(dd, TH)
7.96(s,%H)
8.79(d.2H)
12.20(s,1H)
13.80(s.1H)
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62 e

He "0

167-165

de-DMSO
0.75(t,3H)
1.24(m.2H)
1.58(q,2H)
2.52(s.4H)
2.94(s,6H)
3.50(s,3H)
3.81(t,2H)
6.71(q.4H)
7.05(dd, 1H)
7.28(s, 1H)
8.45(d, 1H)
11.77(s.1H)
13 .43(s,1H)

B3 |d4c "o

2

159-161

ds-DMSO
0.83(t,3H)
1.32{m,2H)
1.58(q,2H)
2.60(s,4H)
3.16+3.32(25,6H)
3.88(t,2H)
6.87(d,2H)
7.10(d,3H)
7.35(d,1H)
8.60(d,1H)
11.81(s,1H)
13.50(s,1H)

64 | ™

187-18%

de-DMSO
1.62{m,8H)
2.64(s,4H)
3.20+3.28(25.6H)
4.75(s,1H)
6.86(d.2H)
7.13{m.3H)
7.39(s,1H)
8.56(d, 1H)
10.15(s,1H)
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171-173

de-DNISC
1.51(m,8H)
2.52(s,4H)
2.98(s,8H)
3.50(s,3H)
4.60(s,1H)
6.60(q.4H)
6.98(cd, 1H)

7.28(s,1H)
8.45(d,1H)
11.77(s.1H)
13.43(s, 1H)

66

236-238

ds-DMSO
1.35(m,11H)
2.56(s,4H)
2.84(m,3H)
3.12(s.4H)
4.90(s+m, 4H)
6.92(d,2H)
7.28(m,4H)
7.46(d,1H)

67

209-211

OCH,

de-DMSQ
1.00(m,5H)
1.66(m,6H)
2.49(s,4H)
2.90(m,7H)
3.73(s,3H)
3.85(s+m.4H)
6.83(g,4H)
7.24(q,2M)
7.40(s,1H)

68

218-220

de-OMSO
1.54(d,6H)
3.00(s,4H)
3.50(s,6H)
4.67(m, TH)
7.05{d,2H)
7.35(d,3H)
7.74(d,1H)
8.98(s, 1H)
12.00(s.1H)
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132-134

de-DMSO
1.20(c,6H)
2.79(s.4H)
3.13(s.4H)
3.20(s,2H)
3.62(s.3H)
4.37(m.1H)
4.94(s,1H)
6.60(d.2H)
6.79(d.2H)
7.00(dd. 1H)
7.43(s.1H)
8.56(d, 1H)
11.88(s.1H)

70

K.CO

161-163

de-DMSO
1.05(1,3H)
2.50(s . 4H)
3.00(s,2H)
3.20(s,5H)
3.92(m+s,4H)
6.94(d,2H)
7.28(m,4H)
7.47(s,1H)
13.62(s
large. 1H)

71

150-152

CF3COQ0D

358 s .|
379 s .| 18H
392 m,

6.83(d.2H)
7.10(s .2H)
7.28(d.2H)
7.58(s.1H)
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72

COCH

261-263

CF;CO0D
3.80(s,3H)
4.41(s,8H)
4.75(s,2H)
7.13(d,2H)
7.45(m,4H)
7.88(m,2H)
8.64(s,1H)
8.90(s 1H)

73

COOH

> 265

CF,CO0D
4 .40(s,8H)
4 77(s,2H)
7.67{s+m,6H)
7.92(m,2H)
8.88(s,1H)
8.92(s,1A)

Resuits of the pharmacological studies will be given hereinbelow.

Study of the anti-diabetic activity in the NOSTZ rat

The anti-diabetic activity of the compounds of formula (1) by the oral

route was determined with respect to an _expérimenta! model of non-insulin-

dependent diabetes induced in the rat by streptozotocin,
’_—-—_.__.-—‘--'--

a neonatal (the day of birth) injection of streptczotocin.

The non-insulin-dependent diabetes model is obtained in the rat by

The diabetic rats used are 8 weeks old. The animals are kept, from

the day of their birth to the day of the experiment, in an arimal house at a

temperature reguiated from 21 to 22°C and subject to a fixed cycle of light (from

7 h to 19 h) and of darkness (from 19 h to 7 h). Their feeding consisted of a

maintenance diet, water and fcod was supplied “ad libitum”, except for fasting for

2 hours before the test when the food is withdrawn {post-absorptive state).
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The rats are treated orally during the day with the test product. Two
hours after | the final administration of the product and 30 minutes after
anaesthetizing the animais with sodium pentobarbital (Nembutal®), a 300 pi
blood sample is taken from the end of the tail.

The main results obtained are combined in Table IV. These results
show the effectiveness of the compounds of formula (1) in decreasing glycaemia
in the diabetic animals.

These results are expressed as percentage of change in glycaemia

at D4 {4 days of treatment) in comparison with DO (before treatment).

TABLE IV

Compound {kégﬁj 20 mg/kg/d 200 mg/kg/d
R S R A N
Glycaemia at D4 Glycaemia at D4

35 12 -16

38 -6 .27

39 -15 | 14

45 -9 -18

47 -16 -32

48 -20 -31

50 17 , -7

52 14 -21
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CLAIMS
1. A compound selected frem the compounds of the formula (I):
COOH ﬁ_‘ R2
Rrp%)\g/% 0
/*CY

in whicht

Ar is selected from

- mono-, bi- or tricyclic aryl having from 8 to 14 carbon atoms,

- a hetercaromatic group selected from the pyridyl, pyrimidinyl.
pyrrolyl. furyl, thienyl, quinolyl, indolyl, benzothienyl, benzofuryl, benzopyranyl.
benzothiopyranyi, dibenzofury!, carbazolyl and benzathiazinyl groups,

it being possible for the Ar group to carry 1 to 3 substituents
selected from Ci-Cs alkyl, (C3~Cs)cycloalkyl(Ci-Cslalky!, Ci-Cg alkoxy, (Ca-
Ce)cycloalkyloxy(Ci-Celalkyl,  (Cs-Cs)cyctoalkyl(C,-Cs)atkoxy(Ci-Cslatkyl,  (Cs-
Ca)cycloatkyloxy, (Cs-Csicycloalkyl{Cq-Ce)alkoxy, (Ci-Celalkoxy(Cq-Cslalkyl. Ce-
Cis aryl, Cs-Cys heteroaryl, (Cs-Cigdhetercaryl(C,-Celatkyl, (Cs-Cia)aryl(C,-
Cslalkyl. (Cs-Cia)aryl(Ci-Celalkyl{Ce-Cia)aryi, (Ce-Cra)aryioxy, (Ce-Cislarytoxy(C,-
Celatkyl, {Cs-Cra)aryi(Ci-Colalkyloxy,  (Ce-Cia)aryl(Ci-Celalkyloxy(C1-Cslatkyt.
halogen, trifluoromethyl, trifluoromethoxy, cyano, hydroxy. nitro, amino, carboxy.
(C-Celalkexycarbonyl, carbamoy/ (C:-Cg)alkylthio, (C,-Cealkylsulphinyl. (C.-

Ce)alkylsulpnonyl, sulphoaming, (C,-Csalkyisulphonylamine, sutphamoyl and
(Cs-Cslalkylcarbonylamino, or two of these subétituents forming methylenedioxy,
4-carboxyphenyl and substituted 4-carboxyphenyl being excluded
from the definition of Ar,

Rs. R2 and R; are selected, independently of one another, from:

- hydrogen,

- C,-Cs alkyl, (C-Cs)alkoxy(C4-Ce)alkyi group,
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- cycloakkyl containing from 3 to 8 carbon atoms.(Cs-
Csloycloalkyl(C-Cealkyl,(Cs-Ca)cycloalkyloxy-  (C,-Celalkyl  and  (Ca-
Cs)eyctoalkyl{ C-Celatkoxy(C:-Ce)- alkyl,

- Ce-Cra aryl, Cs-Cia heteroaryl, (Ce-Cra)neteroaryl(Cy-Celalkyl. (Ce-
Ciaryl(Ci-Celalkyl,  (Ce-Cia)aryl{Ci-Celatkyl(Ce-Ciadaryl,  (Ce-Cis)aryl(Ci-Cq)-
alkoxy(C,-Ce)alkyl and (Ce-Cia)aryloxy(Cq-Ce)alkyl,

A, B, C and D are =CH- groups, it being possibie for one or two of
them also to be a nitrogen atom,

R., Rs and R; are selected, independently of one another, from:

- hydrogen,
-Ci-Ca alkyl, (Cs-Cs)cycloalkyCi-Celalkyl, Ci-Cz atkoxy, (Ca-
Ca)cycloalkyloxy(Cq-Ce)alkyl, (Cs-Cs)cycloalkytoxy, (Cs-Ce)cycloalkyl(C -

Cs)alkoxy, (Cas-Cg)cycloalkyl(Cq-Celalkoxy(Ci-Ce)alkyl, (Ci-Ce)alkoxy(C:-Cs)atkyl,
Ce-Cis aryl, (Ce-Ciaaryl(Ci-Celalkyl, (Ce-Cip)aryl(Ci-Celalkyl(Ce-Craaryl, (Ce-
Ciaryloxy,  (Ce-Cisaryloxy(Ci-Celalkyl,  (Ce-Cra)aryl(Ci-Celalkoxy,  (Ce-
Ca)aryl(Cq-Celatkyloxy(C-Celalkyl, halogen, trifluoro- methy!, triflucromethoxy.
cyano, carboxyl, hydroxyl, nitro, amino, (C.-Ce)alkoxycarbonyl, carbamoy!, (Ci-
Ce)alkylthio, (Cs-Caalkylsulphinyl, (Csi-Cs)alkylsulphonyl. suiphoamino, (C;-
Ce)alkylsulphonylamino, sulphamoyl and (C;-Cs)alkylcarbonylamino, it being
possible for two of these groups to form  methylenedioxy or phenyt ring
condensed with the ring to which they are attached,

1t being possible for the various aryl groups to be themsetves substituted by 1 to
3 substituents selected from C,-Cp alkyl, Cy-Cg alkoxy, halogen, trifluoromethyl,
trifluoromethoxy, hydroxyl, nitro and amino,

their solvates and their pharmaceutically acceptable salts.

2. A compound as claimed in Claim 1, in which the base component of

the ring system
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A//\" -
R D
R orlol!

S R5
is a phenyl ring.
3. A compound as claimed in Claim 2, in which at least one of the R..
Rs and Re groups is C,-Ca alkoxy or two of these groups form methylenedioxy.

54 A process for the preparation of a compound according to Claim 1,

comprising the reaction of an aromatic amine of the formuia (ll):

COOR7/R1
N
"'-—.___H
R,—+
4R xD (M
Fc
RI ™ Re
in which A, B, C, D, Ry, R4, Rs and Rs are as defined above and R;
is selected from hydrogen, C:-Cs alkyl and benzy!,
1 with a haloacyl hatide of the formuia (IH):
R2 R3

Hal N

in which R, and Rs are as defined above,
Hal is setected from chiorine and bromine,

1IN arder to form a compeund of the formula (1V):

COOR;

J $1 R2 R3 :
< —g-/TN\lﬁHal ™) |
cX .
F"s/‘e Re
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in which A, B, C, D, Ry, Rz, R3, Ry, Rs, Rg, Ry and Hal are as defined above,

and the reaction of the compound of the formufa (IV) with a compound of the

formuia (V):

in which Ar is as defined above,
in the presence of a basic agent, in order to form the compound of the formula
(Vi)

COOR;
G @
R4""?‘ Q Lo
/cX ? A :
R R oA v

in which Ar, A, B, C, D, Ry, Ry, Rs, R4, Rs, Rgand Ry are as defined
above, |

and, in the case where Ry is alkyl, the hydrolysis of this compound
in arder to form a compound of formula (1),

and, in the case where R; is benzyl, the hydrogenolysis of this
compound in order to form a compound of formula (I). A
5. A pharmaceutical composition comprising an effective amount of a
compound as ctaimed in Claim 1.
6. A pharmaceutical compaosition comprising an effective amount of a
compound as claimed in Claim 2.
7 A pharmaceutical composition comprising an effective amount of a
compound as claimed in Ciaim 3.
8. A method for the treatment of diabetes which comprises
administering to a human in need therecf an effective amount of a compound as

claimed in Claim 1.
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S. A method for the treatment of diabetes which comprises

administering to a human in need therecf an effective amount of a compaound as
claimed in Claim 2.
10. A method for the treatment of diabetes which comprises

administering to 2 human in need thereof an effective amount of a compound as
claimed in Claim 3.
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'H NMR: (CDCls, 200 MHz) 8 ppm: 1.08-1.84 (11H, m, IRk ),
2.93 (2H. t, CHy), 3.68 (3H. s. OCHa), 378 (3H, s, OCHy), 856 (1H, d, 2 3t
JEF ).6.96 (1H,da, RAMKT ), 734 (2H d+s, EEAF +NH).

K (M4 6 24 X dF i o & AT %,




&1

o4 44 X
Mp. °C
p (Kofler)
CO,CH, 5860
N\
1 H
1
CH H NMR (200 MHz)
2 COLCHs [ ’ CDCl 5 PPM
N_ 1.28 (1. 3H)
H 3.20 (q, 2H)
: 3.77 (s. 3H)
H5C0 Oil - 3.88 (s,3H)
6.71 (d, 1H)
7.09 (dd. 1H)
7.28 (s, 1H)
7.50 (d, 1H)
3 | COOH Mp. °C
G ' NH o (Kofler)
2
.E ]] 147-149
\O

B- #&XAVYL4W 6 F4]
HE 4228 LBARVETE
ABHT, %255 ml LZEKFmE £ 600 ml =R EIKTKEA
508 2-RAA-REFPEHEY, KFZAERASWHEHRAL 20T,
REEERER 2 I, ZBEHA 1200 ml K. mm& THE®
W, FRREGHEHF 1D, RELE, AREERAF
FRE, 27 60.7g4-22-(R LRIV ETE, ﬁ‘&ﬁib 194
- 196TC.

IR: 1676 cm™* (C=0)
"H NMR: (de-DMSO. 200 MHz) 5 ppm: 4.30 (2H, s, CHa), 7 (1H d.

EEEF ) (1H, d. & w5 ) 8.5 (1H, s, X%}ﬁ-% 11.75 ¢
s. NH), 13.90 (1H, ';F‘g s, COOH).




KAV &4t L4 X Ao fEdm & I1 AT .

% 11

ot | EHX W5+ C (Kafler
QCH
’ NH \n/\m 194-196
0
C
2 COOH
NH\ﬂ/\ 182-184
Cl
O
H;CO :
OOH
3 NH\n/\Cl ' 236-238
: o)
H;CO
OCH, _
OOH
4 NH\IK\CI 180-182
o
H4CS
COOH
5 NH\H/\CI 155-157
o
o
cooiPr
NH 83-85
6 CH3 \"/\CI
o)
H;C” O
i COOH




£ 11 (%)

e e 'H NMR (200 MHz)
CBCls & ppm

CH; 0.99 (t. 3H
CO,CHs ( 3.35 (m, 1H

)

363 ( |

N 83 (d. 2H)

3 U Y\C' Oif  3.89 (s+m.7H)
: O 712 (m. 2H)

HaCO 7.40 (d. 1H)

] 105 (L 3F)

“1.57 {(m, 8H)

9 2.81 (ad. 1H)
$O2CH; | 3.65 (s, 2H)

N\[(\C, off 3.81 (s, BH)

3.88 (dd. 1H)

H,CO 713 (m, 2H)
7.38 (a, 1H)

C - #H & X AN a4 85 555
H & 4-8-2-{[4-Q-FREAE K1 R ER | TEBALIE T B

EERAEBHT, H1584-8-2-(RCBEEI)E T & ] £ 120 ml
DMF M8 11.6 g 1-Q-FEA X X))k % H 17ml ZLET.

Bz R R RemETREEH 48 beF, KEMA 500 ml K. A 3
<300 ml —RFHEAFER, WENALTEL, EHMFRAKAEHET
300 ml 2N & 84Kk . FA 3x200ml &R EEHZER, A A
LR KRB,

WEE, ERT NS g, ABRKERH. AAE&xTkRkE
ARG, FET 211 g 4-2-{4-C-FREXE)-1-RF A TEREL)
EFE, AG&EEA, Hm.sh218-220T.

IR: 1899 cm™ (C=0), 1673 cm™' (C=0)
"H NMR: (CFsCOQOD). § ppm: 4.25 {3H, 5, QCH,), 465 (8H, L




5. 4.CHy), 485 (2H, 5. CHa). 7.5 (2H, m, EERF ).TE(H ¢ A
FF L TO0H M A AT ). 850 (1H d ZREEF ) BT5(H s

EEART )
D - H & X0 5 —F X -
CHE 2 {44 B ER) 1R B R | TBEAR A4S (BT ABVETE
EEREBEHT, ¥ 15g2«(RCHAL)45-(EF AKX TR
E] £ 150 mI DMF W 45 10.5 g 1-(4-RE R )k f 162 ml Z LT,
HZERFEREHET RS 48 i,
MmN 35ml LB, FEERmA 150ml K. BE&EE, 5FA 300
ml K#HZE., FEREHEHF 3054, L&, SR EREAKRE.
M_ALRTKE/DME RO EELE, KFT 149 g 2-{[4-4-£

FHEY1- B R LBRAR45-(EF ARVETE, 784 254
- 256C.

IR (KBr): 16854 cm™ {C=0)

'H NMR: (CF,COOD, 200 MHz) § ppmy 4.40 (8H. s, JREHK)
4.87 (2H. s, CHy), 6.05 (2H, 5, O-CH0) 7.30 (2H, 1, 3k 3 ), 7.85 (3H.
m. EEFTF )T7S00H, s, ERFTF )

(DS 6 28 X Ao df 42 4o £ 1T FT .

10




°C
{Kafler)

'H NMR

(200 MHZz) & ppm

185-187

ds-DMSQO
2.60 (s,4H)
3.10 (s.4H)
3.20(s.2H)
3.70(s.3H)
6.80(q.4H)
7.10(L1H)
7.55(t,1H)
8(d,1H)
8.7(d.1H)

233-235

CF,CO0D
4.25(s.8H)
4.85(s,2H)
7.30(t,1H)
7 55(s,5H)
7.70(t,1H)
8.25(m,2H)

COOH

Cl

248-250

CF-CO0D
4.25(s,8H)
4.55(s,2H)
7.10(d, 1H)
7.50(s,5H)
8.05(d,1+)
8.30(s.1H)

COOH

241-243

CF:COOD
4(s,3H)
4.5(s,.8H)
4.8(s,2H)
7.2(d.2H)
7.4(d,1H)
7.85(d.2H)
8.25(d,1H)
8.60(s,1H)

COOH

Cl

> 285

CF3;CO00
4.20(s,8H)
4.62(s,2H)
7.20(d,1H)
7.55(s,4H)
8.10(d,1H)
8.35(s,1H)




(e

M.p.
°C
(Ké&fler)

"HNMR
(200 MHZ) & ppm

CCOH

O K/ N OCH,
cl U

195-201

CF,COO0D

3.8(s,3H)
4.25(s,8H)
4.60(s.24)
7.20(m, 4H)
7.5(m.1H)
8.15(d, 1H)
8.40(s, 1H)

COOH

o
u ¢

238-240

CF,CO0D
4.60(d,8H)
4.90(s.2H)

7.50(m,3H)

7.85(m,2H)
8.35(d, 1H)
8.65(s,1H)

COOH

o K/N
C o,

244-245

CF5CO0D
4.10(s,8H)
4.45(s,2H)
7.05(d,3H)
7.45(m,2H)
7.95(d,1H)
8.20(s, 1H)

COCH

G k/N : CE, .
{ 1§

191-133

CF,COOD
4.25(d.8H)
4.60(s,2H)
7.15(d, 1H)
7.75(m.4H)
8.10(d,1H)
8.30(s,1H)

10

COOH

Cl

CCH

218-220

CF,COOD
4.25(s,3H)
4.65(s,8H)
4.95(s,2H)
7.5(m.2H)

7.6(d,1H)
7.9(m,2H)

8.5(d,1H)
8.75(s,1H)

12




M.p.
°C
(K&fler)

HNMR
{200 MHZ) § pom

11

260-262

CF;CO0OD
4.3(s,8H)
4.7(s,2H)

7.25(t,1H)

7.55(s,4H)
7.70(t,1H)
8.25(m 2H)

12

. CQOH

248-251

CFCOQD
4.2(s,8H)
4.6(s.2H)

7.2(m,3H)
7.8(m,3H)
8.15(m,2H;}

13

174178

CDCl;
2.65(s.4H)
3.10(5.2H)
3.20(s,4H)

7,00(m.7H)
8.65(d,1H)
10,00(s, 1H)
11.8(s, TH)

14

190-192

CF,COOD
3.85(s,3H)
4.30(s,8H)
4.75(s,2H)
7.5(m,6H)
8.15(t,.2H)

15

CoOoH

169-171

COCl,
2.74(s,3H)
3.15(s,8H)
3.20(s.2H)

6.80(m.5H)
7.5(t.1H)
7.75(d, 1H)
8.80(d, 1H)
11.45(s,1H)
12.00(s.1H)




M.p.
°C
(Kofler)

'H NMR
(200 MHZ) & ppm

16

217.219

CDCly
3.5(s.3H)
3.75(s.8H)
4.25(s,2H)
8.65(d.2H)
8.85(t.1H)| .
7.10(m,3H)
7.75(t.2H)

17

NH\/\N
T

180-192

CFCOOD
3.75(s.8H)
4 15(s,2H)
6.75(m, 1H)
7.00(m.5H)
7.80{(m.2H)

18

>265

CF,CO0D
3.65(s,6H)
4.15(s.8H)

4.5(s,2H)
7.55(s,5H)
7.65(s,1H)
7.85(s.1H)

19

>265

CF,CO0D
3.75(s,6H)
4.15(s,8H)
4.50{s,2H)
7.05(t.2H)
7.42(m.2H)
7.55(s,1H)
7.85(s,1H)

20

>265

CF,COQD
3.80(s,6H)
4.15(s,8H)
4.50(s.2H)|
7.40(s,4H)
7.60(s,1H)
7.80(s,1H)

14




M.p.
°C
{Kfler)

"H NMR
{200 MHZ) & ppm

21

H.CC

246-248

CF,CO00
3.75(5.3H)
3.85(s.6H)
4.15(s.8H)
4.50(s,2H)
8.90(d.2H)
7.40(d,2H)
7.60(s.1H)
7.95(3,1H)

22

H.CO

COCH

OCH

244-246

CF,CO0D
3.80(s.9H)
4.25(s,8H)
4.50(s,2H)
7,00(d,2H)
7.40(d,2H)
7.60(s, 1H)
7.95(s,1H)

23

CQOOH

245-247

CF.CO0D
3.80(3.6H)
4.20 +4.35(25,8H)
4,50(5,2H)
7.20(q,2H)
7.50(m,3H)
7.95(s,1H)

24

255-257

CFLCO0D
3.75(s.6H)
4.10+4.20(2s,8H)
4.50(s,2H)
7.60(m,5H)
7.85(s,1H)

25

H,CO

OCH

>265

CF;COO0
3.80(s,8H)
4.15(s,8H)
4.50(s,2H)
7.35(m,4H)
7.55(s,1H)
8.85(s,1H}

15




M.p.
°C
{Koflen)

"H NMR
(200 MHZ) & ppm

26

255-257

CF,CO0D
3.70(s,3H)
3.85(s,8H)
4.22(s.8H)
4.50(s,2H)
6.95(s,3H)
7.35(t1H)
7.55(s,1H)
7.88(s,1H)

27

257-259

CF,COCD
4.15+4.17(2s,8H)
- 4.50(s,2H)
7.10(d, 1H)

7 40(m 4H)
8.00(d, 1H)
8.25(s, 1H)

28

Cl

$238-241

CF,CO0D
3.70(s,3H)
4.10(s,8H)
4.50(s,2H)
6.90(d,2H)
7.30(d,2H)
7.40(d,1H)
8.00(s,1H)
8.10(d, 1K)

23

Cl

COOH

>285

CF;CO00
4.15(s,8H)
4.55(s,2H)
7.40(s+d,5H)
8.00(s,1H)
8.15(d, 1H)

30

Ci

159-201

CF;CO0D
3.85(s,3H)
4.30(s,8H)
4.65(s,2H)
7.15(m,3H)
7.55(m,2H)
8.15(s,1H)
8.30(d, 1H)




M.p.
°C
{(K&fler)

HNMR -
{200 MHZ) &6 ppm

31

Cl

282-264

CF,C0O00}
4.30+4.50(2s,8H)
4.67(s.2H)
7.30(m.2H)
7.65(m,3H)
8.15(s,1H)
8.25(d,1H)

32

4

4

245-247

CF.COQD
4,05(s,8H)
4.40(s,2H)
7.05(1.2H)
7.40(d,3H)
7.90(s.1H)
8.05(d, 1H)

33

Ci

213-215

CF,COCD
4.25+4 40(2s,8H)
4.70(s.2H)
7.55(d,1H)
7.80(m,4H)
8.15(s.1H)
8.25(d,1H)

34

Cl

203-205

CF;CO0D
3.80(s,3H)
4.20(s,8H)
4.45(s 2H)
6.95(d,2H)
7.42(q,3H)
8.05(s+d,2H)

35

Cl

224-226

CF,COOD
4.10(s,8H)
4 45(s 2H)
7.40(m,5H)
7.95(s,1H)
8.10(d, 1H)




&6

M.p. °C
(Kofler)

"H NMR
(200 MHZ) & ppm

36

238-240

CF,CO0D
4.20(s,8H)
4.50(s,2H)
5.85(s,2H)
7.45(s 6H)
7.80(s,1H)

37

254-258

CF;CO0D
4,40(s,8H)
4.67{s.2H)
6.05(s.2H)
7.30(t,2H)
7.65(m.3H)
7.50(s, 1H)

38

»285

CF,CO0D
4.22(s 8H)
4.57(s,2H)
5.92(s,2H)
7.52(s,5H)
7.80(s, 1H)

39

236-238

CF,COCD
3.83(s,3H)
4.25(s,8H)
4.59(s,2H)
- B.0(s,2H)
7.13(d.2H)
7.49(4,3H)
7.82(s,1H)

40

COoCH

257-259

CF,CO0D
3.97(s,3H)
4.29(s,8H)
4.59(s,2H)
6.06(s,2H)
7.15(d,2H)
7.55(s,3H)
7.82(s,1H)

18




o

M.p.
°C
{Kafler)

'H NMR
(200 MHZ) & ppm

41

236-238

CF,COQ0
4.23+4 38(25,8H)
4.55(s,2H)
5.97(s.2H)
7.31(m,2H)
7.55(m.3H)
7T.768(s1H)

42

228-230

CF,CO0D
4.05+4.15(23,8H)
4.35(s,2H)
5.75(s,2H)
7.30(s,1H)
7.60(m.5H)

43

COOH

240-242

CF,COCD
4.00(s,8H)
4.37(s,2H)
5.75(s,2H4)
7.35(d,5H)
7.70(s, 1H}

QcC

188-200

CF;CO00
3.55(s,3H)
4.00(s,8H)
4.30(s,2H)
5.71(s,2H)
6.85(s.3H)
7.25(s,2H)
7.60(s.1H)

45

CQOH

H.CO =

188-190

CF,COOD
4.05(s,3H)
4 .42(s,BH)
4.78(s,2H)
7.45(d,1H)
7.72(s,5H)
7.93(s,1H)
8.30(d, 1H)

i9




M.p. °C
(Kofler)

"H NMR.
(200 MHZ)

46

# CO

197-199

CF,CO0D
3.75(s.3H)
4.20(s,8H)
4.50(s.2H)
7.10(m,3H)

7.50(t.2H)
7.70(s.1H)
8.05(d, 1H)

47

{,Q0

| 221-223

CFsCOOD
3.80(s,3H)
4.20(s,8H)
4.55(s,2H)
7.15(d,1H)
7.40(s,4H)
7.70(s,1H)
8.00(d, 1H)

48

H,CO

198-200

CF;CO0D
3.85(d,6H)
4.25(s.8H)
- 4.75(s.2H)
7.22(s,2H)
7.40(s,1H)
7.58(s.2H)
7.82(s,1H)
8.20(s.1H)

49

{00

171-173

CF3;CO0QD
3.75(s,3H)
4.15(s,8H)
4.50(s,2H)
7.15(s,1H)
7.70(d,5H)
8.05(s,1H)

20




Cx ]

Mp. °C
(Kafler)

"H NMR
(200 MHz)

50

OCH

20C-202

CF3CO0D
3.65(s.3H)
3.70(s,3H)
4.12(s.8H)
4.42(3,2H)
7.00(d.2H)
7.10(d,1H)
7.40(m.2H)
7.65(s,1H)
8.00(d.1H)

51

COOH

4

175-181

CF,COOD
3.72(s.3H)
4.25(d.8H)
4.50(s,2H)
7.15(m,3H)
7.50(q.2H)
7.65(d, 1H)
8.00(d, 1H)

52

[ 177-179

CF;CC00
3.88(s.3H)
3.56(s,3H)
4.34(s,8H)
4.72(s,2H}
7.20(m, 1H}
7.39(dd, 1H)
7.62(m,1H)
7.88(s,1H)
8.22(d.3H)

53

H,CO

COOH

182-184

CF,CO0D
3.95(s,3H)
4.40(s,8H)
4.70(s.2H)
7.30(d, 1H)
7.60(m,3H)
7.85(s,1H)
8.25(d, 1H)

21




]

M.p.
°C
(Kofler)

'H NMR
(200 MHz)

54

210-212

de-DMSO
2.42(d 4H)
2.90(s,2H)
3.10(s,4H)
3.18(s.3H)
6.80(t.1H)
6.93(d.2H)
7.25(t.2H)
7.50{m,2H)
7.70(t, 1H)
8.00(d, 1)

55

226-227

ds-DMSO
2.34(d,4H)
2.81(s,2H)
3.00+3.10(2s,7H)
6.93(d,2H)
7.22(d,2H)
7.47(m.2H)
7.70(d,1H)
7.95(d,1H)

96

193-185

deDMSO
2.55(d,4H)
3.03(s,2H)’
3.25(d,7H)
7.25(m,3H)
7.60(m.3H)
7.82(4,1H)
8.12(d, 1H)

57

208-210

ds-DMSO
2.55(s,4H)
3.00(d.6H)
3.25(s,3H)
3.80(s,3H)
7.00(s,4H)
7.65(m,2H)
7.82(d,1H)
8.10(d, 1H)




CR

M.p. °C
(Kafter)

"H NMR
(200 MHz)

58

196-198

de-DMSO
2.15(s,4H)
2.65(s,2H)
2.80(s,4H)
2.90(s,3H)
3.55(s,3H)
6.20(t,3H)
6.85(t,1H)
7.25(m.2H)
7.50(d,1H)
7.75(d, 1H)

59

144-145

ds-OMSO
2.55(s,4H)
2.95(s,6H)
3.20(s,3H)
3.90(s3H)
7.00(d,4H)
7.60(m,2H)
7.80(d.1H)
8.10(d,1H)

60

HCS

1839-191

- CF;CO0D0
2.38(s,3H)
3.77(s.3H)
4.22(s,8H)
4.60(s,2H)
7.05(d,2H)
7.50(d,3H)
8.07(s.1H)

©8.15(d, 1H)

61

COOH

H,CS8

2714-2186

de-DMSO
2.50(s,3H)
2.83(s.4H)
3.39(2s,6H)
7.05(d,2H)
7.43(d,2H)
7.66(dd, 1H)
7.96(s,1H)
8.79(d.2H)

- 12.20(s,1H)

13.80(s, 1H)




M.p.
°C
(Kdfier)

"H NMR
(200 MHz)

62

167-165

ds-DMSO
0.75(t,3H)
1.24(m 2H)
1.58(q,2H)
2.52(s.4H)
2.94(s,6H)
3.50(s.3H)
3.81{t.2H)
8.71(q,4H)
7.05(dd,1H)
7.28(s,1H)
8.45(d.1H)
11.77(s,1H)
13 43(s.1H)

63

159-161

de-DMSO
0.83(t,3H)
1.32(m,2H)
1.58(q,2H)
2.60(s,4H)
3.16+3.32(2s,6H)
3.88(t,2H)
6.87(d.2H)
7.10(d.3H)
7.35(d,1H)
8.60(d,1H)
11.81(s,1H)
13.50(s,1H)

64

187-189

dg-DMSO
1.62(m,8H)
2.64(s,4H)
3.20+3.28(2s.6H)
4.75(s,1H)
6.86(d,2H)
7.13(m.3H)
7.39(s, 1H)
8.58(d, 1H)
10.15{s,1H)




o4

M.p. °C
(Kafler)

"HNMR
(200 MHz)

65

171173

de-DMSO
1.51(m,8H)
2.52(5,4H)
2.98(s BHY.
3.50(s.3H)
4.80(s,1H)
5.60(qg,4H)
6.98(dd,1H)
7.28{s.1H)
8.45(d,1H)
11.77(s,1H)
13.43(s,1H)

66

236-238

ds-DMSO
1.35(m,11R)
2.56(s,4H)
2.84(m,3H)
3.12(s,4H)
4.90(s+m,4H)
6.92(d,2H)
7.28(m,4H)
7.48(d,1H)

67

209-211

1.00(m,5H)
1.88{m.6H)
2.49(s,4H)
2.90(m,7H)
3.73(s,3H)
3.85(s+m 4H)
6.83(q,4H)
7.24(q,2H)
7.40(s,1H)

68

218-220

de-DMSO
1.54(d,6H)
3.00(s 4H)
3.50(s.8H)
4.87(m, 1H)
7.05(d,2H)
7.35(d,3H)
7.74(d,1H)
8.98(s,1H)
12.00(s.1H)
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Mp  °C
(Kofler)

'"H NMR
(200 MHz)

69

132-134

de-CMSO
1.20(d,6H)
2.79(s,4H)
3.13(s,4H)
3.20(s.2H)
3.62(s.3H)
4.37(m,11)
4.94(s.1H)
6.60(d.2H)
6.75(d.2H)
7.00(dd, 1H)
7.43(s.1H)
8.56(d. 1H)
11.88(s.1H)

70

161-183

de-DMSO
1.05(1,3H)
2.50(s,4H)
3.00(s,2H)
3.20(s.5H)
3.92(m+s,4H)
6.54(d,2H)
7.28(m 4H)
7.47(s,1H)
13.62(s
largs. 1H)

71

j
S~ OCH,

150-152

CF3;COQD

358 s |
379 s .|18H
382 m,

6.83(d.2H)
7.10(s.2H)
7.28(d.2H)
7.58(s.1H)

26




Mp. °C | 'HNMR
1 {Kofler) (200 MHz)

|

CF,CCQD
CQOH 3.80(s,3H)
4.41(s,8H)

M _ -
72 TN 261-263 4.75(s.2H)

! 7.13(d.2H)

- _ o K/N 7.45(m.4H)
- 7.88(m,2H)
) OCHE 864(5,‘”‘{)

! 8.90(s, 1H)
_ ! CF,COCD
COOH 4.40(s,8H)
4.77(s,2H)

NH\(’(\N/\ 7.87(s+m BH)
‘ K/ 7.82{m.2H)

73 0 N ;> 285 8.68(s,1H)
‘ \Q P - 8.92(s,1H)
ol

| TXFe g aEgX.
£ NOSTZ X R P oy 5t R A ER A TR
A SRETARATHESOERS ERATERR LBAEL
HEORLHAXDLESHERABERREE.
FEBRELFRHDBEEAED TAGLHAEAXRR (HAER) &
BT ERRAH. |
TRBRAEXALZSAKN., ARERYTH21-22C. FEAH
FEE(ETHHE 198) 2 (F 19525 7H) HIRGID
EP, HAEFUMALHESXEHHTERAR. AFHBRRERR
W XAEE Y hES A, KRB HAGAS, RRAEZRHASHH
HRRE 2 DT ERS CREKERS) .
ENXSELRAORMNEEY. RE—KBHFH 2 bHEP
Bl %€ 24 ( Nembutal) ¥ 3 BEmE 30 545, REFRKERE
300 pl f24F.
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i SRk IVHF. RBEREANTAOREHEERA
o M AR S A & RO,

HEE RS DO (BFFH) MILE DI (ESFE 4 X)) HeEhsE
T F e AR

& IV
- 20 mg/kg/d E 200 mglggfd
FE D465 % ik D4 #% i
35 | 12 { -16
38 -6 ' 27
39 -15 -14
45 -8 : -18
47 -16 -32
48 -20 | -31
|
50 -17 _ -7
52 -14 - ] 21
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