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NEW NITROMETHYL KETONES, PROCESS FOR
P ] NTA T

BACKGROUND OF THE INVENTION

The present invention relates T new nitro-
methyl ketones, <o their preparation and to their use
as medicaments especially in the treatment e
prevention of the complications of diabetes.

5 Diabetes is characterized by a high concen-

(t

ration of glucose in the blood. This glucose is
normally metabolized by the enzyme hexokinase durin
the first stage of glyceclysis, leading to the degra-
dation into pyruvate. When thé glucose concentration is

10 too high, hexokinase becomes saturated and & second
pathway for glucose metabolism comes into play; it- is
the polyol pathway which involves two enzymes suc-
cessively: aldose reductase which converts glucose to
sorbitel and sorbitol dehydrogenase which converts

18 sorbitol to fructose. In the event of diabetes, the
excess glucose accelerates the formation of sorbitol
which tends to accumulate. This results in serious
metabolic disturbances, such as for example an increase
in osmotic pressure which can lead to tissue.degene—

20 ration. Aldose reductase inhibitors are therefore
useful for treating or preventing certain complications
induced by diabetes,

Numerous éroducts are described in the lite~
rature, such as aldose reductase inhibitors which are

25 active in vitro and in vivo.

They are mainly derivatives of hydantoins, of
succinimides and of acetic acids and more recently
derivatives of sulfonylnitromethanes.

The present .invention relates to nitromethyl

30 ketone derivatives, their addition salts with physio-
logically acceptable bases, corresponding to - the
general formula (I):

R3 —Z——(CRyR,)p —-(E)n—;]—-co—cnz——-uoz )
X

in which
35 - A represents C¢-Ci¢ aryl or an optionally aromatic
three~ to ten-membered heterocycle in which one to
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four ~vertices are occupied by identical or

-

-2 -

different heteroatoms chosen frem O, S and N;
represents halogen, c¢yano, (,-C, alkyl, txi-
fluoromethyl, C,-C, alkoxy or trifluorocmethoxy:;

and R,, which are identical or different, represent
a hydrogen atom, a (;-C; alkyl group, a C;-Ci,
cycloalkyl group, a trifluoromethyl group, a C,~C,
alkoxy group or R, or R, together form an alkylene
chain of the -{CH,}r- type, where r is chosen from
2, 3 and 4;

is chosen from 0, 1, 2, 3, 4 and 5;

represents a bond, the divalent radical -CO-NH- in
which the carbonyl function is linked to R;, the
divalent radical -80,-NH~ in which the sulfonyl
function is 1linked to R;, a C,;-C; alkenylene
radical, a sulfur atom, the sulfinyl group or a
sulfonyl group;

represents a hydrogen atom; a halogen atom; a tri-
{C,~C,-alkyl)silyl group; a C,-C, alkyl group
optionally substituted with one or more identical
or different Y radicals; a C,-C;, aryl group
cptionally substituted with one or more identical
or different Y. radicals; a C;-C;, aryloxy group
optionally substituted with one or more identical
or different Y radicals; a C;-C,, cvcloalkyl group
optionally substituted with one or more identical
or different Y radicals; an optionally aromatic
three- to ten-membered heterocyclie in which one to
four vertices are occupied by identical or diffe-
rent hetercatoms chosen £rom O, $ and N, the said
heterocycle being opticnally substituted with one
or more identical or different Y radicals, or R,
represents indanyl, 1,3-dihydro-1,3-dioxo-2H-iso-
indol-2-yl, 1,3-benzodioxolyl, 2-oxopiperidinyl or
2-[{4~-nitromethylcarbonyl-3-chlorophenyl)amino-
carbonyl)] -1- {phenyl}ethyl;

represents a halogen atom, (,-C, alkyl, C,.C,
alkoxy, trifluvoromethyl, carboxy, carbamoyl,
(C,.CyYalkylcarbameyl, di-(C,-C;)alkylcarbamoyl,
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C..C; alkoxycarbonyl, amino, C,-C,-alkvlamino, di-

{C,-C;} ~alkylamino, nitro, oyano, hydroxy, tri-

-

fluoromethoxy, C;-C;. cvcloalkyl, sulfo, C,-C,
alkylthio, C,~-C,; alkylsulfinyl, C,-C; alkyl-
sulfonyl, C,-Cq alkylcarbonyl, C,-C; alkylthio-

carbonyl, C,-Cq alkylcarbonylamino, or C;-C,;, aryl;
- E represents a divalent radical chosen £rom:

(1) -CO-NR,- in which the caxbonvl group is linked
to -(CRR,)y- and R, represents the radical
-(CH;) 4-R5 where gq is chosen £from 0 and 1; and
where R, represents a hydrogen atom; a C,-C, alkyl
grcup; a Cg-C,, aryl group or an opticnally
aromatic three- to ten-membered heterocycle in
which one to four vertices ars cccupied by identi-
cal or different heteroatoms chosen from G, N and
S; or R; and R, together form a bond;

ii} -SO,-NR,- in which the sulfonyl group is
linked to -(CR;R,},~ and R, is as defined above;
{(iii) -NR(- in which R, is as defined above;

{iv) -CH=N- in which the nitrogen atom is linked
to A; and
{v) an oxygen atom;

- nn represents 0 or 1;

-~

on the conditicn that -A(X)-(E},-(CR;R,),-Z-R; does not
represent halcphenyl, methylphenyl, dichlorophenvl,

dimethylphenyl, 4-esthoxy-2-mechylaminophenyl, methyl-
indolyl, dimethylindolyl, 2-hydroxyphenyl substituted
with a group X, 2-methoxyphenyl substituted with a
group X and opticnally substituted 2-flucrophenyl as
defined above, and

on the condition that when A represents pyridyl, X
represents methyl and n is equal to 1, E does not
represent -NR,-.

These compounds are inhibitors of the enzyme
reductase and may be used in the treatment or
prevention of the complications of diabetes: neuro-

logical, peripheral and autonomous complications, renal

aldose

complications and ocular complicactions such as cataract
and retinopathy.
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The physiologically acceptable salts of the
compounds of formula (I) comprise the salts formed witl

- 4 -

metals (such as sodium, potassium, calcium, magnesium,
aluminium), or with bases such as ammonium hydroxide or
substituted amines {such as diethylamine,
triethylamine, piperidine, piperazine, morpholine) or
basic amino acids {(such as lysine, arginine) or with
osamines (such as meglumine) or with amino alcohols
(such as 3-aminobutanol, 2-aminoethanol).

The term “aryl” represents an aromatic mono- or
bicyclic group comprising 6 to 10 carbon atoms, such as
phenyl or naphthyl.

The term “heterocycle” denotes a mono- or
bicyclic ring with an aromatic character or otherwise,
comprising 3 to 10 vertices of which 1 to 4 are

occcupied by identical or different heterocatoms chosen
from oxygen, sulfur and nitrogen, such as for example

the aziridinyl, oxiranyl, oxazolyl, furyl,
tetrahydrofuranyl, thienyl, imidazolyl, pyridyl,
pyrazinyl, benzothienyl, benzopyranyl, benzofuryl,

benzothiazolyl, pyrimidinyl, pyridazinyl, piperidinyl,
guinolyl, tetrahydroquinolyl, tetrazolyl, phthalazinyl,
purinyl, indolyl, chromenyl, chromanyl, isochromanyl
and pyrrolyl.

The term “cycloalkyl” denotes saturated
hydrocarbon groups containing 3 to 12 carbon atoms,
preferably 3 to 8, such as cyclopropyl, cyclobutyl,

cyclcpentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, cyclodecyl, cycloundecenyl and
cyclcdodecyl.

The term “halogen” represents a fluorine,
chlorine, bromine or iodine atom.

The term “alkyl” denotes a linear or branched
hydrocarbon radical such as methyl, ethyl propyl,
isopropyl, butyl, tert-butyl, iscbutyl, pentyl, hexyl,
heptyl.

The term “alkoxy” denotes an alkyl group linked
Lo an oxygen atom. Examples thereof are the methoxy,

thoxy, isopropyloxy, butoxy, hexyloxy radicals.
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Likewise, “aryloxy" denotes an aryl radical as
defined above linked zo an cxygen atom, such as phenoxy
and naphthyloxy.

According to the invention, “alkenylene”
radical is understood to mean, moreover, a divalent
hyvdrocarbon radical carrying one or more ethylenic
double bonds such as, for example, -CH=CE-CH,- or
CH=CH-CH=CH-

“Carbamoyl” radical denotes the monovalent
radical c¢f Zormula -CO-NH,. The radical "“(C,-C;lalkyl-
carbamoyl” denotses a carbamoyl radical substituted with
a C,-C; alkyl group on the nitrogen atom and the radical
*di-{C,-Cy)alkylcarbamoyl” denotes a carbamoyl radical
substituted on the nitrogen atom with two C;-C, alkyl
groups.

The radical “(Cl—c7)afkoxycarbonyl” denoctes a
radical R-0-CO- in which R represents a C,-C, alkyl
group.

| The radical “(C,-C,)alkylamino” denotes an aminc
group substituted on the nitrogen atom with a (C,-
C,¥alkyl radical and the radical *di-(C,-C,)alkylamino”
denotes an amino group substituted on the nitrogen atom
with two (C,-C;)alkyl radicals.

The terms “alkylthio”, *“alkylsulfinyl” and
“alkylsulfonyl” zrepresent an alkyl group linked to &
sulfur atom which is respectively nonoxidized, mono-
oxidized or di-oxidized, such as methylthio,
methylsulfinyl or methylsulfonyl.

Some compounds of this type are known. For
example, DE 2,415,350 describes antiallergic compounds
of formula:

CH,NO,

Y COOH

_—
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in which R,, R,, R;, R,, which are identical or
different, may represent a hydrogen or halogen atom, an
alkyl, alkoxy, aryl or arylalkyl group, a heterocycle
or, two by two, a carbocycle or a heterocycle.

In patent DE 2,741,011, antihistaminic-
antiallergic compounds are described, which are of the
formula:

-
L
R cH,
Ry / “SNO,
o)

in which R°® represents a hydrogen atom, a (C;-C;)alkyl,
{C,-C¢)cycloalkyl, {C;-C¢)cycloalkyl- {C;-Cy)alkyl,

{C,;.C¢lalkenyl or (C;-C¢lalkynyl group or a radical of
formula

Y
«(CHa)n
v
Nitromethyl ketone derivatives attached to
polysubstituted naphthyridines and quinolones are

described in patent EP 574 231 for an antibiotic

activity.

Other nitromethyl ketone derivatives have been
described in the literature, for example as synthesis
intermediates, but the prior art does not refer at all
to a potential therapeutic use of these compounds.
There may be mentioned for example J. SETER, Israel J.
Chem (1966) 4, 7-22 or BAKER D.C. and PUIT S.R.,
Synthesis (1978} 678-9 or ¥FIELD G.F. and ZALLY W.J.,
Synthesis (1879) 295-6 or HAMADA Yasumasa et al Chem.

1.,
Pharm. Bull (1981) 29, 259-61.

The known nitromethyl ketone derivatives do not
correspond to the formula (I) of the compounds of the
invention; moreover, none of these
described as having any

compounds is

inhibitory activity towards
aldose reductase.
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Preferred compounds oI the inventcion are those
for which, in the formula (I}:
- A represen: phenyl, n and p <represent 0, 2
represents a bend and R, representé a hyvdérogen atom, or
5 - A represents phenyl, n represents 1 and E represents
-CO-NR,-, and more particularly those for which p
represents 1, R, and R, reprasent a hydrogen atom and Z
represents a bond; or

- A represents phenyl, n represents 1, E represents
-80,-NR,~-; or

(o)

| 2ad

- A represents phenyl, n is equal to 1, E represents
-CO-NR;-, P is equal to 0 anéd Z represents -S0,-NH-; or
- A representé an aromatic heterocycle such as
benzothienyl or thienyl; or

I
wun

- A represents naphthyl; or
- n represents 1 and E represents an oxygen atom.

Another group of preferred compounds consists
of the compounds of formula:

Ry =——2——(CRyRy)p -—(E)n—q—-co—-cnz—noz M
X

20 in which

- A represents phenyl, naphthyl, benzothienyl or

- X represents halogen, cyanc, C,-C, alkyl,
triflucromethyl, C,-C, alkoxy or trifluocromethoxy;

25 - R; and R, represent a hydrogen atom, or R; and R,
together form an alkylene chain of the -(CH,).,- type,
where r is chosen from 2, 3 and 4;

- p is chosen from 0, 1, 2 and 3;
- Z represents a bond, the divalent radical -CO-NH- in

30 which the carbonyl <function is linked to R, or the
divalent radical -S0,-NE- in which the sulfonyl
function is linked to R,;

R; represents a hydrogen atom, C,-C, alkyl optionally
substituted with one or more identical or different Y
35 radicals; phenyl optionally substituted with one or

more identical or different Y radicals; phenoxy

This Sheet Has Been Replaced
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optionally substituted with one or motre identical or
ifferent Y radicals; (,;-C,; cycloalkyl opticnally
substituted with one or more identical or different Y

radicals; benzothienyl; benzofuryl; or R; represents

1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl fe3 2-0%x0-
piperidinyl;
- Y represents a halogen atom, C,-C; alkoxy,

trifluoromethyl, carboxy, trifluoromethoxy or phenyl;

- E represents a divalent radical chosen from:

{i} -CO-NR, in which the carbonyl group is linked to
- {CR;R,),- and R, represents the radical (CH;),-Rs; where
g is chosen from 0 and 1, and where Ry represents a
hydrogen atom, a C,;-C, alkyl group or a phenvl group;

(ii) -80,-NR,~ in which the sulfonyl group is linked to
- {CRyR;} ;- and R, is as defined above;

{iii) -NR,- in which R, is as defined &bove;

{iv) -CH=N- in which the nitrogen atom is linked to A;
and

{vl a hydrogen atom;

- n represents 0 or 1;

on the condition that -A({X)-(E},-(CR;R;) -2-R, does not
represent halophenyl, methylphenyl dichlorophenyl,
imethylphenyl, 4-ethoxy-2-methylaminophenyl, methyl-

indolyl, dimethylindolyl, 2-hydroxyphenyl substituted
with a group X, 2-methoxyphenyl substituted with a
group X and optionally substituted 2-fluorophenyl as
defined above, and

on the condition that when A represents pydridyl, X

represents methyl and n is equal to 1, E does not
represent -NR,-,

-

as well as their addition salts with pharmaceutically
acceptable bases.

Among the preferred compounds of the invention,

there may be mentioned:

(1) nitromethyl 2-trifluoromethcxyphenyl ketone;

{2) rnitromethyl 2-cyanophenyl ketone;
(3} nitromethyl 2-ethylphenyl ketone;

{4) nitromethyl 2-trifluoromethylphenyl ketone;

{5} nitromethyl 2-ethoxyphenyl ketone;
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{(6) nitromethyl 2-isopropyloxyphenyl ketone;

(7} nitromethyl 2-methyl-l-naphthyl ketone;

{8) nritrothethyl 3-chloro-2-naphthyl ketone;

(3} nitromethyl 3-chlorobenzo(blthien-2-yl ketone

(10} nitromethyl 6-methoxy-5-trifluoromethyl-l-naphthyl
ketone;

n

{11) 4-methyl-N-{2-nitromethylcarbonyl-3-methyl-
benzo [b] thien-5-yl] benzenesulfonamide;
{12) N-{[3-chloro-4-nitromethylcarbonylphenyl]acetamide;
10 {13) nitromethyl 4-amino-2-chlorophenyl ketone;
{14} N-(3-chloro-4-nitromethylcarbonylphenyl]benzamide;
{15) N-[3-chloro-4-nitromethylcarbonylphenyl}-4-chlore-
benzamide;
{16) N-{[3-chloro-4-nitromethylcarbonylphenyl] -4-mezhyl-
15 benzamide;
(17) N-{3-chloro—4-nitromethyléarbonylphenyl3—4—
methoxybenzamide;
{18) N-[3-chloro-4-nitromethylcarbonylphenyl] -2-tri-
fluoromethylbenzamide;
20 (19} N-(3-chloro-4-nitromethylcarbonylphenyl]-2,2,3,3-
tetramethylcyclopropanecarboxamide;
(20) N-{3-chloro-4-nitromethylcarbonylphenyll]hexane-
amide;
{(21) N-({3-chloro-4-nitromethylcarbonylphenyl]cyclo-
25 pentylacetamide;
(22) N-{3-chloro-4-nitromethylcarbonylphenyl] -3-phenyl-
propaneamide;
{23) N-{3-chloro-4-nitromethylcarbonylphenyl] -2-phenyl-
propaneamide;
30 {24) N-[3-chloro-4-nitromethylcarbonylphenyl] phenyl-
acetamide;
(25) N-[3-chloro-4-nitromethylcarbonylphenyl]benzo[b]-
thienyl-2-carboxamide;
(26) N-[3-chloro-4- nltromethylcarbonylnhenyl]benzo-
35 furyl-2-carboxamide;
{27) N-([3-chloro-4-nitromethylcarbonylphenyl] -4-chloro-
phenoxyacetamide;
(28) 2-chloro-N-{3-chloro-4-nitromethylcarbonyl-
phenyl]phenylacetamide}

This Sheet Has Been Rep laced!
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{32)

{33}

{34)
{38)

(36)
(37)

{38}

(39)

(48)

(49)
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N- [3-chloro-4-nitromethylcarbonylphenyl] -1- (4-
chlorophényl) cyclopropylcarboxamide;

N- [3-chloro-4-nitromethylcarbonylphenyl]-2-txi-
fluoromethylpnenylacetamide;

N- [3-chloro-4-nitromethylcarbonylphenyl] -4-chloro-
benzenesulfonamide;

N- [3-chloro-4-nitromethylcarbonylphenyllbenzene-
sulfonamide;

nitromethyl 4-[N,N-4i(phenylmethyl)amino}-2-
chlorophenyl ketone;
N-[2-chloro-3-nitromethylcarbonylphenyllacetamide;
N- [2-chloro-3-nitromethylcarbonylphenyl] -2-methyl-
phenylacetam*de;

Z

-chloro-3-nitromethylcarbonylphenyl] acetamide;
N- [4 hloro-3-nitromethylcarbonylphenyl] -2-methyl-
phenylacetamide;
N- [4-chloro-3-nitromethylcarbonylphenyl] benzene-
sulfonamide;
2-{3-chloro-4-nitromethylcarbonylphenylamino-
carbonylmethylaminocarbonyl] benzoic acid;

- [3-chloro-4-nitromethylcarbonylphenyl] -1,3-di-
hydro-1,3-dioxo-2E-isoindol-2-ylacetamide
i- [{3-chloro-4-nitromethylcarbonylphenyl] -3-phenyl-
sulfonylurea;
nitromethyl 3-methyl-2-thienyl ketone;
N- {3-chloro-4-nitromethylcarbonylphenyl] -2-mechyl-
phenylacetamide;
N- [3-chloro-4-nitromethylcarbonylphenyl] -2~oxo-~
piperidine;

- [3-chloro-4-nitromethylcarbonylphenyl] -1-{4-
chlorophenyl}cyclopentanecarboxamide; f
N- {3-chloro~4-nitromethylcarbonylphenyljindan-2-
ylacetamide;
N- [3-chloro-~4-nitromethylcarbonylphenyl] -4-chloro-
phenylacetamide;
N- {3-chloro-4-nitromethylcarbonylphenyl] -3-chloro-
phenylacetamide;

N- [3-chloro-4-nitromethylcarbonylphenyl] -3,4-di-~
chlorophenylacetamide;
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(62}

{(63)

{64)

{65)

(66}

{(67)

(68)

{69}
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N- [3-chloro-4-nitromethylcarbonylphenyl] -4-methyl-
phenylacetamide;
N-{3-chloro-4-nitromethylcarbonylpnenyl] -3-methyl-
phenylacetamide;
N-{3-chloro-4-nitromethylcarbonylphenyl} -3,4-di-
methylphenylacetamide; _
N- [3-chloro-4-nitromethylcarbonylphenyl] -4-tri-
fluoromethylphenylacetamide;
N-{3-chloro-4-nitromethylcarbonylphenyl] -4-
methoxyphenylacaetamide;
N- [3-chloro-4-nitromethylcarbonylphenyl] -4-nitro-
phenylacetamide;
N-[{3-chloro-4-nitromethylcarbonylchenyl] -2-fluoro-
4 -bromophenylacetamide;
N- [3-chloro-4-nitromethylcarbonylphenyll -4-£luorc-
phenylacetamide; l
N-[3-chloro-4-nitromethylcarbonylphenyl] -3-phenyl-
2-propeneamide;
N- [3-methyl-4-nitromethylcarbonylphenyl] -2-methyl-
phenylacetamide;
N-{2-bromo-4-nitromethylcarbonylphenyl] ~2-methyl-
phenylacetamide;
nitromethyl 2-chloro-4-methoxyphenyl ketone;
nitromethyl 2-iscpropylphenyl ketone;
N-[4-chloro-2-nitromethylcarbonylphenyl] -2-methyl-
phenylacetamide;
nicromethyl 2-chloro-4-phenylthicphenyl ketone;
N-[3-chloro-4-nitromethylcarbonylphenyl]l -4-([3-
chloro-4-nitromethylcarbonylphenylaminocarbonyl] -
3-phenylbutaneamide;
nitromethyl 2-chloro-4-phenylsulfinylphenyl

ketone;

nitromethyl 4-chloro-2-triflucromethoxyphenyl
ketone;
N-{2-(3-chloro-4-nitromethylcarbonylphenylethyl)] -
2-methylbenzenesulfonamide;

N-[3-bromo-4-nitromethylcarbonylphenyli -2-methyl-
phenylacetamide;

This Sheet Has Been Replaced
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{70) N-[3-chloro-4-nitromethylcarbonylphenyl] -N-iso-
propylbenzenesulfonamide.

The compounds of the invention are for example
prepared according to the following methods (A} and
{8} :

(B} The products of formula (I)! may be prepared
from the carboxylic acids {iI}

R3 ~—2=——(CR,R;)p —{E)n—A—COOH )

by the action of di-{C,~C,)alkyl cyanocphosphonate and
nicromethane in the presence of a base in a solvent

which 1is 3iner:t towards the reaction, referably in a

'U

olar aprotic solvent such as dimethylformamide oxr
tetrahydrofuran. Advantageously, the molar ratio of the
carboxylic acid of formulz (II) to the nitromethane
varies between 0.6/1 and 2/1, preferably between 0.8/1
ané 1.2/1. As base, use is preferably made of an amine,
an alkyllithium, an alkali metal hydride, an alkali
metal carbonate, an alkali metal hydroxide or an alkali
metal alcoholate and especially triethylamine,
pyridine, Dbutyllithium, sodium hydride, potassium
carbonate, potassium hydroxide or potassium tert-
butoxide in a ratio of the carboxylic acid of formula
{IZ) to the base of between 0.2/1 and 0.5/1, or better
still in a ratio of 0.4/1.

The reaction temperature is generally between
-78°C and the reflux temperature of the solvent and
preferably between -53°C and 80°C. Generally, the
reaction is continued for 2 to 72 hours, preferably for
2 to 18 hours,
(B) As a variant, the product of formula (I) may be
prepared from the carboxylic acids of formula (II) by
prior conversion tc the phenyl ester of formula (III)

according to the following reaction scheme:
—_—

This Sheet Has Been

[UTTR



T

P

[F2]

-]
u

20

25

30

R;——Z—{Cayﬂsz——(s':n—?—cocn 5 Ry—Z ——(CR,R;‘@—(‘:‘),,—T——CCFC-—O
X X

o )

e Rg—E——{CRyRppy—(Bi—A—-CO—TH—NC;

b X

it

a} The preparation oZ the phenyl esters (IZII) may be
carzied ocut by reacting successively or simultaneously
SOCl,, or POCL,, and phenol in the absence or ia the
presénce cf a solvent which is <Zinert cowards th
reacticn. When a solvent is used, it is preferably an
apretic solvent such as dichloromethane, benzene or
toluene. Iz this first step, the molar ratic of SOCIL;
raspectively POCl,, to the carboxyvlic acid of Izrmula
(I1} is preferably between 1/1 and 50/1, or better
still the ratio is 10/1. Likewise, it is preferable
that the molar ratio of the carboxylic acid to the
phenol is between 1/0.9 and 1/1.2, or better still this
ratio is 1/1.05. The reaction temperature is advan-
tageocusly between -78°C and the reflux temperature of
the sclvent, preferably between 0°C and the reflux
temperature of the solvent. This reaction is continued
for 1 to 48 hours, preferably for 1 to 8 hours.

b} The phenyl esters of formula (III) thus Zormed
are then treated with nitromethane in the presence of a
base at a temperature of between 20°C and the boiling
point of the solvent and, preferably, between 20°C and
40°C. The duration of the reaction varies advan-
tageously between 2 and 72 hours, preferably between 2
and 48 hours. For this stage, the molar ratio of the
compound of formula (III) to the nitromethane will be
set at between 1/1 and 1/5, this ratioc being preferably
equal to 1/3. As appropriate base, there will be used
for example an alkali metal hydroxide, an alkali metal
carbonate, an alkali metal hydride, an alkyllithium, an
amine or an alkali metal alcoholate. Thus, the base may
be, for example, selected from potassium tert-butoxide,
sodium hydroxide, potassium  hydroxide, potassium
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carponate, sodium hydride, butyllithium and pyridine,
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The molar ratioc of the phenyl ester of formula {III) to
the base will be advantageously between 1/I and 1/5,
this ratio being preferably equal to 1/3.

Other proceduxes allow the preparation of the
compounds of formula (I).

When in the formula (I} above, n is equal to 1
and E ©represents -CO-NR,-, the compcunds of the
inventicn may be cbtained by reacting an acid halide of
formula R;-2-({CR,R,),-CO-hal where R,, Ry, R;, 2 and p
are as defined above and hal is a halogen atom, with an
amine of formula (ZV):

NHy—A—CO—CH;=NO; (V)
X

in which A and X are as defined above.

The procedure is carried out in the presence of
a base, preferably an amine, such as pyridine,
triethylamine or dimethylaminopyridine, in a solvent,
preferably an aprotic solvent, at a temperature of
between -20°C and the reflux temperature of the
solvent, for example between {0 and 40°C. The duration
oI the resaction i1s between 2 and 48 hours.

Examples of preferred solvents are dichloro-
methane, tetrahvdrofuran, benzene or toluene.

When, in the formula (I) above, n is equal to 1

F 83

and E <represents -SO,-NR,-, the compounds of the

[

nvention may be cobtained by reacting a sulfonyl halide
of Zormula R,;-2-(CR;R,},-80,-hal wnere R;, R,, R;, 2 and p
are as defined above and hal is a halogen atom, with an
amine of formula (IV) as defined above. Here again, the

procedure is advantageously carried out in the presence

a temperature of between
-20°C and the reflux temperature of the sclvent. The

cf a base in a solvent at

preferred operating conditions are the same as for the

reaction of the acid chloride with the amine of formula
{IV} above.

I
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As a wvariant, it is possible, in a £firs:c
ins

ance, to synthesize the benzyl ester o¢f Zformula
{ )

R3 —Z —(CRRy)p ——(E)n—-Al—-Co——O—'O (1
X

5 according to one of the reaction steps (i) to (vi)

- T

i

below, and then to trxeat the benzyl ester of fcrmula
{ITI) by the action of nitromethane in the presence of
a base as described above:

“

- step {i) when n is equal to 1 and E reprasent

0]

" 10 -CO-NR,-, an acid halide of formula R;-Z-{CR,R,},

CO-hal, whers R;, R., R;, Z and p are as defined

s

above and hal is a halogen atom, is reacted with .
an amine of formula (V):

NH-‘,—/?—Co—O—O
X

in which A and X are as defined above; or

=}
n

- step {ii) when n is equal to 1 and E represents
-S0,-NR,-, a sulfonyl halide of formula R;-Z-
{CR;R,;) ,~-80,-hal, where R,, R:, R;, Z and p are as
defined above and hal is a halogen atom, is

20 reacted with an amine of <formula (V) as deiined
above; or

- step (iii) when r is equal to 1 and E represents

-NR,~, a compound of formula R;-Z-(CRyR,},-hal,
where R,, R,, R;, Z and p are as defined above and
25 hal is a halogen atom, is rszacted with an amine of

formula (V) as defined above; or

- step (iv}) when n is equal to 1 and E represents

-CH=N-, an aldehyde of formula R,-Z-{CR;R,),~CHO,

where R,, R,, R;, Z and p are as defined above, is
30 reacted with an amine of formula (V) as defined

above; or

- step (v) when n is equal to 1 and E represents

-0-, a compound of formula R;-Z-(CR;R,),-hal, where

R,, R;, R;, Z and p are as defined above and hal is

This Sheet Has Been Rep.
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a halogen atom, is reacted with an alcohol oI
formula (VI):

mrcood )
oo

in which A ané X are as defined above;

- step {(vi} when n is equal to 1, E represents -
CO-NR,-, p is 0 and Z represents -SO,-NH-, an isocyanate
of formula R;-S0,-N=C=0, in which R; Is as defined
above, 1s reactad with an amine of Zformula (V) as
defined above;

- step (vii) when n is equal to 1 and E represents
-CO*NR,-, an acid of ZIormula R,;-Z-(CR;R,),-COOH, where
R,, Ry, Ry, Z and p are as defined above, is reacted
with an amine of formula (V) as defined above.

Some compounds c¢f formula (I) may be obtained
from compounds of formula (I) using simple conversion
steps.

Thus, the compounds of formula (I) in which n
is egual to 1, E represents -CO-NH-, p represents 1, R,
and R, represent z hydrogen atom, 2 represents a bond
and R; represents 1,3-dihydro-1,3-dioxo-2H-isoindol-2-
yl may be prepared 'from the corresponding compounds
{(having meanings of A and X which are identical} in
which n is egual to 1, E vrepresents -CO-NH-, »p
represents 1, R, and R, represent a hydrogen atom, 2Z
represents -CO-NHE- and R; represents 2-carboxyphenyl,
by the action of hydrochloric acid.

Likewise, the compounds in which n represents

1, £ represents -CO-NH-, -{(CR,R,},- represents CH, and R,
represents 2-[{4-nitromethylcarbonyl-3-chlorophenyl) -

aminocarbonyl] -1- (phenyljethyl may be ©prepared by
reacting the dichleride of formula

C1-CO-CH,-CH (C¢Ks) -CH,-CO-C1
with two equivalents of the ester of formula

NH, -2 {X) -COOCgH,
in the presence of a base, and then treating the com-
pound obtained with nitromethane in the presence of a
base.
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The compounds of formula (IV) are easil
synthesized from commercially available compounds by
methods known in the axrt.

By way of example, the compounds c¢f fecrmula
{IV} may be obtained from the corresponding amines of
formula (VII):

NH,-A (X} COOPh {VII)
according to a procedure comprising the steps con-
sisting of:

- protecting the amino function with a
protective group such as a (C;-C,;)alkylcarbenyl group,
for example acetyl;

- reacting the amine thus protected with
di{C,.Cy)alkyl cyanophosphonate and nitromethane in the
presence of a base; and then

- deprotecting the amino function, for example
by the action of sodium hydroxide when the protective
group is an acetyl group.

The capacity of the compounds of the invention
to inhibit the enzyme aldose r=ductase and to prevent
the accumulation of sorbitol may be demonstrated during
standard laboratory tests below:

1} Study in wvitro-. iwnbibirinn of aldoge raduyctase

The aldose reductase used is cbtained from male
Wistar rat crystalline lenses according to a modifi-
cation of the method of S. HAYMAN et al. (Journal of
Bioclogical Chemistry 240, p. 877, 1963). The enzymatic
extract is diluted in a phosphate buffer in the
presence of NADPH and various concentrations of the
test products. The reaction 1is initiated with
L-glyceraldehyde and the reaction rate is measured by
monitoring the disappearance of NADPH by
spectrophotometry at 340 nm. The reaction rate is
calculated for each product concentration and then the
concentration necessary for a 50% reduction in the
reaction rate (IC;) is evaluated by 1linear inter-
polation. The results are presented in Table 1 below.

This Sheet Has Been Replaced
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200 to 250 g male Wistar rats are made diabetic
by intravenous injection of streptozotocin (6¢ mg/kg).

They then receive an oral treatment o the test

=

A

products, in the form of a suspension, 4
hours

hours, 30
and 52 hours after the injection of strepto-

zotocin. Eighteen hours after the last oral treatment,

the rats are stunned and decapitated and then their
sciatic nerves are removed. After extraction, the
sorbitol level in the nerves is measured according to
the enzymatic method described by EKE.U. BERGMEVYER
{(Methods of enzymatic analysis. H.U. BERGMEYER ed.,
Academic Press New York 3, p. 1323, 1874}.

The percentage protection is calculated for
each product relative to the batch of diabetic animals
taking into account the sorbitol 1level in
nerves of nondiabetic rats.

the sciatic

By way of example, the results obtained for

some of the test products are given in the following
table:

TABLE 1

Inhikitvicon of aidose Protection against

Example No. reductasge in vitro increase in sorbitol

: ICs (nM) after acdministration

10 mg/kg/d (%)

1 41 7C
23 7 40
24 7 45
28 7 58
30 7 61
43 7 70
53 6 | 52

The compounds of the invention may be used by
way of medicaments as aldose reductase inhibitors, and
are especially useful in the treatment of the compli-
cations of diabetes such as cataracts, retinopathies,
neuropathies, nephropathies and certain
diseases.

vascular
The daily dosages may vaxry from 5 mg to
200 mg of active ingredient.
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Thése medicaments may be administerad by the
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oral route in the form of tablets, gélatin capsules or
granules affording immediate release or controlled
release, by the intravenous route in the form of an
injectable soluticn, by the transdermal route in the
form of an adhesive transdermal device, by the local
route in the form of a c¢ollyrium, solution, cream or
gel.

A solid medicament for oral administraticn
containing a compound of the present invention as
active ingredient is prepared by supplementing the said
compound with a £filler and, where appropriate, a
binder, a disintegrating agent, a lubricant, a
colouring or a taste enhancer, and by £forming the
mixcure into a tablet,'a cocated tablet, a granule, a
powder or a capsule.

Examples of a filler comprise lactose, maize
starch, sucrose, glucose, sorbitol, crystalline
cellulose and silicon dioxide, and examples of a binder
comprise poly(vinyl alcochol), poly(vinyl ether}, ethyl
cellulose, methyl cellulose, acacia, tragacanth gum,
gelatin, shellac, hydroxypropylcellulose, hydroxy-
propylmethylcellulose, calcium itrate, dextrin and
pectin. Examples o¢f lubricants comprise magnesium
stearate, talc, poyethylene glycol, silica and hardened
vegetabls oils. The colouring may be any of those
permitted for use in medicaments. Examples of test
enhancers comprise cocoa powder, mint in herb form,
aromatic powder, wmint in oil form, borneol and cinnamon
powder. Of course, the tablet or granule may be
suitably coated with sugar, gelatin and the like.

An injectable form containing the compound of
the present invention as active ingredient is prepared,
where appropriate, by mixing the said compound with a
pPH regulator, a buffering agent, a suspending agent, a
solubilizing agent, a stabilizer, a tonic agent and/or
a preservative, and by converting the mixture to a form
injectable by the intravenous, subcutaneous or intra-

muscular route, according to a conventional process.
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Where appropriate, the injectable form obtained may be
freeze-dried by a conventional process.

- 20 -

Examples of suspending agents comprise methyl
sllulose, polysorbate 80, hydroxyethylcellulose,
acacia, tragacanth gum powder, sodium carboxymechyl-
cellulose and polyethoxylated sorbitan monoclaurate.

0

w1

Examples of a solubilizing agent comprise
castor ©il sclidified with polyoxyethylene, polysorbate
80, nicotinamide, polyethoxylated sorbitan monolaurate
10 and the ethyl ester of castor oil fatty aci
In addition, the stabilizer comprises sodium
sulfite, sodium metasulfite and ether, whereas the pre-
servative comprises methyl p-hydroxybenzoate, ethyl
p-hydroxybenzoate, sorbic acid, phenol, cresol
chlorocresol.

andg

A few pharmaceutical £formulations are given
below by way of nonlimiting examples:

Composition of an immediate-release tablet

ctive ingredient 100 mg

Excipients: lactose, wheat starch, polyvidone,

talc, magnesium stearate.

e Composition of a controlled-release tablet
Active ingredient 100 mg
Excipients: lactose, polyvidone, talc,
magnesium stearate, polymer (cellulose
or acrylic and methacrylic cor vinyl
or glyceride derivative).

e Composition of a gelatin capsule
Active ingredient 100 mg
Excipients: lactose, wheat starch,
talc, magnesium stearate.

* Composition of an ampoule of injectable soluticn
Active ingredient 200 mg
Excipients: mannitol, water for injection.

¢ Composition of a cream

(composition per 100 g of cream)

Active ingredient

EZxcipients: self-emulsifiable cetylstearvi
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alcohol, cetylaryloctanocate, nipasol,

sorbic acid, propylene glycol, catbapol.
e Composition of a collyrium

Active ingredient

Excipients: sodium chloride, benzalkonium

chloride, water for injection.

The following examples illustrate the invencion
with no limitation being implied.

In the nuclear magnetic resonance (NMR) data,
the following abbreviations are used: s for singlez, 4
for doublet, t for triplet, q for quadruplet and m for
unresolved complex; the chemical shifts 8 are expressed
in ppm; m.p. = represents the melting point and b.p.
the beiling point.

Example 1
Nitromethvl 2-trifluoromethoxyohenvl ketone
a) Phenvl 2-{trifluoromethoxvohenvl}benzoate

A mixture composed of 10 g (48.5 mmol) of
2-{triflucromethoxy)benzoic acid, 50 ml of cthionyl
chloride and a drop of dimethylformamide is heated
under reflux for 1.5 |Thours. ter cooling and
cencentrating the zreaction mixture under vacuum, a
rasidue is obtained which is stirred for 2 hours at
100°C in the presence of 4.75 g (50 mmol) of phenol.
BRfter cooling, the reaction medium is taken up in
dichloromethane, washed with a saturated NaHCO, solution
and then with water, dried over Na,SO, and concentrated.

After distillation, 11 g of a colourless ligquid
are obtained (yield = 80%).
b.p. = 100-110°C (under 1 mm of Hg)
NMR (CDC1,): 7.15-7.4 (72, m); 7.55 (1H, m); 8.05 (1K,
dd, J = 7.8 Hz and 1.8 Hz)
b) Nitromethvl 2-rrifluoromethoxvohenvl ketone

4.2 ml (75 mmol) of nitromethane are added to a
solution composed of 8.5 g (75 mmol) of potassium tert-
butoxide and 115 ml of dimethyl sulfoxide, maintained
at 15°C. The mixture is stirred for 1 hour at 15°C
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before adding, dropwise, 7 g (25 mmol) of the phenyl
ester obtained in step a} above. After stirring

- 22 -

for 3
hours at 15-20°C, 68 ml of ice-cold water and 6.8 ml
concentrated hydrochloric acid are added,

of
with
ice-water
mixture. The precipitate formed is drained, washed with
water and with hexane, before being dried. After
recrystallization from an ethyl

stirring, before pouring into 500 ml of an

acetate-hexane mixture,
3 g of a cottony white solid are obtained (yield =
48%) .

m.p. = = 35-36°C

NMR (DMSO-4,}: 6.3 {2H, s, exchangeable with CF,COOD);

7.55 {(2H, m); 7.8 (1H, m); 7.9%5 (i, 44, J
and 1.6 Hz).
leg 2 to 6

= 7.7 Hz

By carrxying out the procedure as in Example 1
{z and b), Examples 2 to 6 are obtained:

COOH CO—O—@ ~.CO—CH—~NO,
XL — O —
x \J

X
itromethyl 2-cyanophenyl ketone {Example 2)
Nicromethyl 2- ethvlnhony1 kevone {(Example 3)

Nicromethyl 2- tr::luoromethylb enyl ketone (Example

>

Nitromethyl 2-ethoxyphenyl ketcne {(Example 5}

Nicromethyl 2-isopropyloxyphenyl ketone (Example 6

r
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Examples | . X Phenyl estexrs . Compounds -CO-CH.NO,
2 -CN J. Am. Chem. Soc. m.D. = 147-149°C
{1982} 2196-2201 NMR (DMSO-dg): 6.73
{(2¥, s, exchangeable
with CF,CO0D};
8.1 (2¥, m}; 8.3 (2%,
m)
3 -CH,CH, b.p.y.q = 105-115°C m.p. = 62-83°C
NMR (CDC1,): NMR (DMSO-dg) :
1.2 {32, ¢, J = 1.15 {3K, =, J=7.45
7.5 Ez); Hz) ;
3.0 (28, g, 2.85 (2K, g, J=7.45
s = 7.5 Hz); Hz)
7.1-7.3 (SE, m}; .45 (2E, s,
7.35-7.45 (3K, m}; exchangeable with
8.05 (1E, 44, CF,C00D}; 7.40 (2B, mi;
S = 6.6 Hz and 7.8 {(1H, m):
1.3 Bz) 7.7 {18, d4dd, J = 7.75
Hz and 1.15 Hz}
1 -CF, NMR (CDCL,) : m.p. = 55-57°C
7.15 (3E, wm}; NMR (CDCl,}: 5.9 (2H,
7.3 (2K, m); s, ‘exchangeable with
7.85 (2H, m); CF,Co0oD) ; 7.75 (1H, m);
7.7 (1H, m); 7.9 (2K, m}; 8.0 (1RH,
7.8 (1H, m) m}
S -OCH,CH, CA 95 168816 £ m.p. = = 145-148°C
NMR (DMSO-d) :
1.6 (3H, &, J = 7 Hz);
4.35 (2H, q, J = 7 Hz};
6.25 {24, s,
exchangeable with
CF,COCD} ; 7.25 (1H,
m); 7.35 (i, wm);
8.15 (1, m);
8.0 (1B, m}
3 -OCE(CH,}, | D.P.g.s = 150°C m.p. = 78-80°C
X {CDCL,) : NMR (DMSO-d;): 1.4 (6H,
1.3 {&8H, 4, d, J = & Hz);
J = 6.1 Hz); 4.9 (1H, m, T = 6 Hz};
4.8 (1€, m, 6.1 (2H, s,
J = 6.1 Hz); exchangeable with
6.95 (2K, wm}; C7,C00D) ; 7.1 (1K, wml;
7.15 (3"H, m}; 7.2 {1, d,
7.35 (3H, m}; J = 8.45 Hz);
7.85 (1R, dad, 7.7 (1H, m);
Jd = 7.7 Hz 7.9 (18, d4d,
and 1.8 Hz) J = 7.85 Hz and 1.8 H=z)
Examples 7 to 9

By carrying out the procedure as in Example 1

{a and Db},
obtained:

the compounds of Examples

7 to 9 are
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X

where R represents R,-Z- (CR,R,)
Nitromethyl
Nitromethyl
Nitromethyl

{(Example 9)

X

X
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o~ (E) o=
2-methyl-l-naphthyl ketone (Example 7)
3-chloro-2-naphthyl ketone (Example 8)
3-chlorobenzo[blthien-2-yl ketone

O

R—-,?—CO—CHZ—NOZ

Examples R-A- Phenyl esters Compounds -CO-CH,NO,
|
X
7 m.D. = 6£5-69°C m.p. = 126-128°C
NMR (CDCl,) NMR (CDCl,):
1.6 (38, s); 2.5 (38, s);
Q 7.2-7.5 (8H, m); 5.9 (2®, s,
7.8 {2H, m); exchangeable with
CH, |7.s50m, m CF,Co0D) ;
7.4 (2K, m};
7-7 {2H, w); 8.0 ({(1E,
m} ;
8.6 (1H, 4, J = 0.5 EzZ)
8 Cl NMR (DMSO-d,) : m.p. = 109-113°C
7.3 (3B, m); NMR (DMSO-d;) :
7.5 {2H, m); 6.8 (2H, s,
N 7.7 {2¥, m}; exchangeable with
\ / 8.0 ([1H, &, C=,CO0D) ; 7.7 (2K, m);
J = 8.1 Hz); 8.0 {2H, m};
8.15 (1H, &,7 = 8 8.25 (1H, s};
Hz) ; 8.65 (1H, s}
8.2 (1H, s);
8.8 (1E, s}
g

2.Chem (1997) 17,
133-134

m.p. = 158-160°C
NMR (DMSO-d,) :
6.65 (2H, s,
exchangeable with

CF,CO0D); 7.8 (2H, m);
8.5 (1r, d4,

J = 7.9 Hz and 0.8 Hz;
8.3 (18, 4,3 = 7.5 Hz)




Examples 10 and 11

By carrying ocut the procedure as in Example 1

s

{a and b), the compounds of Examples 10 and 11 are

R —-?—cooa R—ﬁl\—c
% X
R—/?—CO—CHZ—-NOZ
X

where R represents R;-Z-{CR,R.},- (E),-
Nitromethyl §-methoxy-5-trifluoromethyl-l-nashthyl
ketone {Example 10)
4-Methyl-N-{2-nitromethylcarbonyl-3-methylbenzo(t] -

10 thien-S-yllbenzenesulfonamide (Example 11)

_—

This Sheet Hag Been
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Examples R-A- Phenyl esters Compounds -C0-CH,NO,

m.p. 137-135°C

m.p. 146-148°C
O NMR {DMSO-d,) :

NMR (DMSO-d,) :

e ) |41 (R 4.05 (3E.8);
i0 7.3-7.5 {3H,m); 6.6 {2HB,s); 6.8 (2H,s
H,CO 7.6 (2H,m}; exchangeable with
7.85 {2H,m}; CF,CO0D}; 7.8 {2H,m);
8.4 (28,m); 8.15 (1H,d, J= 7Hz)

.1 (18,4,

9 8.35 (1H,m);
J = 9.75 Hz)

8.85 {1H,d,
J = 5%.75 Ez)

NMR {DMSO-d,) : m.p.185-190°C

2.35 {3E,s); NMR (DMSO-d,) :
2.7 (3H,s}); 2.3 {38,s}; 2.6 (3H,s);
il 6.8 (4H,m); 6.45 {(2H,s exchangeable

HN 7.1-7.6 (S5E,m) with CF,COOD);
0:8:0 7.9 {(25,m); 7.3 {3E,m) 7.7 (3E,m);

; 8.0 {iE,m); 7.9 (1H,4,

@ 10.5 {1H, s, J = B.75 Hz):;

eH exchangeable with 10.45 (1H, s, exchange-
3 CF,COO0D) able with CF,COOD)

N-T3-Chloro-4-pirromethvicarbonviphenvllacatamide
a) Phenyl Z-amino-2-chlorobenzozre

30 g of

phenyl 2-chloro-4-nitrobenzoate pre-

pared according to, Makoto Suzuki, Yakugaku Zasshi
{1853} 18, 286-90 {(CA 53 14991 f) are added to a mix-
ture of 800 wml of water, 60 ml of acetic acid angd

(1.728 mol) of

heated for 1 hour under

iron. The reaction medium is

reflux. After cooling, the re-

action medium is £iltered and the solid recovered is

washed with ethyl acetate. The agueous phase is satu-
rated with NaCl before being extracted with ethyl ace-
tate. The combinsd organic phases are concentrated and
purified by chromatography on a
CH.Cl, (yield = 82%).

m.p. = 127-128°C

NMR (DMSO-d¢}: 6.35

silica column with

(24, s, exchangeable with CF,COOD);

6.55 {1H, dd, J = 8.6 Hz and 2.2 Hz); 6.7 (1H, 4,
J = 2.2 Hz}; 7.1-7.3 (3H, m); 7.45 {(2€, m); 7.9 (1H, g,
s = B.6 Hz).
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b) Phermvl 4d-({acetvizming) -2-chlorabéczaare

37 ml {266 mmol) of triethylamine are added to
a nmixture composed o©f 60 g (242 mmol) of the amine
cbtained in step a) above and of 280 ml of dichloro-
methane, followed by 20.6 ml (290 mmel) of acetyl chilo-
ride. After stirring for 2 hours at room temperature,
the medium is heated for 2 hours under reflux. After
cooling, the reaction medium is thrown over an ice-
hyvédrochloric acid mixture. The organic phase is de-
canted off and the agqueocus phase is extracted with di-
chloromethane. The combined organic phases ars washed
with water, dried over Na,SO, and concentrated, to give
an oil which c¢rystallizes. (Vield = quantitative)
m.p. = 84-86°C
NMR (DMSO-dg): 2.15 (3H, s); 7.35 (3H€, m); 7.5 (24, m);
7.7 (1B, d&4, J 8.7 Hz and 2 Hz); 8.05 (lH, 4,
J =2 Hz); 8.2 (1H€, 4, J = 8.7 Ez}; 10.5 (1H, s, ex-
changeable with CF,COOD) .

¢} N-[3-chloro-4-nitromethylcarbonylphenviiacetamide
The title compound was obtained by carrying out

the procedure as in Example 1b £rom the compound pre-
pared in the preceding step b).

T

m.p. = 196°C {decomposition)
NMR (DMSO-&.,): 2.3 (3H, s); 6.55 (24, s, exchangeable
with CF,COCD}; 7.8 (1iE, d&d4, J = 8.7 Kz and 1.8 Hz);
8.1 (2H, m); 10.7 (1X, s, exchangeable with CF,COOD).
Example 13
Nitromethyvl 4-amino-2-o enyl kar

A mixture of 12.2 g (47.5 mmol) of N-{3-chloro-
4-nitromethylcarbonylphenylil acetamide prepared in Exam-
ple 12, 11 g (274 mmol) of sodium hydroxide pellets and
161 ml of water is heated at 80°C for 1 hour. After

U

cooling, the reaction medium is diluted with 900 ml of
water and acidified to pH 5 by adding acetic acid. The
precipitate formed is recovered, washed with water and

air-dried before being recrystallized from ethyl ace-
tate {Yield = 27%)}.

m.p. = 131-133°C
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NMR (DMSO-d¢): 6.1 (2H, s, exchangeable with CF,COO0D);
§.45 (3H, m, of which 2H are exchangeable with CF,COOD) ;
6.55 {1H, &, J = 2 Hz); 7.5 (14, 4, J = 8.75 Hz).
Example 14

N-[3-Chloro-a-nirromethvlcarbonviphenvilihenzamide

a) Rhenyl 2-chloro-4-T(benzoviiaminolbenzoaze
A solution of 2.27 g (16.1 wmmol) of benzoyl
chloride in 30 ml of dichloromethane is added dropwise

to a mixture composed of 4 g (16.1 mmol) of the com-
pound prepared in Example 12a, of 2.26 ml {(17.7 mmol)

of triethylamine and 40 ml of dichloromethane, main-
tained at 0°C. The reaction medium is stirred for 1
hour at 0°C and then for 48 hours at room temperature.

The dichloromethane is evaporated off. The residue is

taken up in water, the solid filtered, washed with

water and dried under vacuum at 80°C, to give 5 g of an
f-white powder (Yield = 89%).

m.p. = 126-128°C

NMR (DMSO-d¢): 7.3 (3H, m); 7.5-7.7 (5H, m); 8.0

{37, m); 8.2 (2H, m); 10.8 (1H, s, exchangeable with

CF,COOD) .

b) N-[3-chlcra-sa-nirromethvicavbonvipheryllbenzoara

Obtained by. carrying out the procedure as in
Exampie 1b {(Yield = 57%).
m.p. = 165-167°C
NMR (DMSO-dg): 6.6 (2H, s, exchangeable with CF,COOD);
7.7-7.8 (3, m); 8.1 (4H, m); 8.3 (1H, 4, J = 0.8 Hz) ;
10.9 (1H, s, exchangeable with CF,COOD).
Examples 15 to 27

The compounds of Examples 15 to 27 were
obtained from the amine prepared in Example 12a, the

procedure being carried out as in Example 14.
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HaN Cl

LOC

Rs-ZACR{Ro)p

o CO-CH, - NO;
)LNH’ /C [Cl

Rs-Z{CRRy)p

N- [3-Chloro-4-nitromethylcarbonylphenyl] -4-chlorxo-
benzamide (Example 15)
N- [3-Chloro-4-nitromethylcarbonylphenyl] -4-methyl-
benzamide (Example 16)

hn

N-{3-Chloro-4-nitromethylcarbonylphenyl] -4-methoxy-
benzamide {(Example 17)
N-[3-Chloro-4-nitromethylcarbonylphenyl] -2-triflucro-
methylbenzamide (Example 18)

10 N-[3-Chloro-4-nitromethylcarbonylphenyl]l-2,2,3,3-tetra-
methylcyclopropanecarboxamide (Example 19)
N- [3-Chloro-4-nitromethylcarbonylphenyllcyclopentyl-
acetamide (Example 20)
N- [3-Chloro-4-nitromethylcarbonylphenyl] hexaneamide

15 ({Example 21}
N-{3-Chloro-4-nitromethylcarbonylphenyl} -3-phenyl-
propaneamide (Example 22)
N-[3-Chloro-4-nitromethylcarbonylphenyl] -2-phenyl-
propaneamide (Example 23)

20 N-[3-Chloro-4-nitromethylcarbonylphenyl] phenylacetamide

(Example 24)

N- [3-Chloro-4-nitromethylcarbonylphenyllbenzo (b] -

thienyl-2-carboxamide (Example 25)
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N-{3-Chloro-4-nitromethylcarbonylp
carboxamide (Example 26)
N-[3-Chloro-4-nitromethylcarbonylphenyl] -4-chloro-

phenoxyac

etamide

{(Example 27}.
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Examples

R3-Z-

Phenyl esters

Compounds -CO-CH.NO,

t=
w

Ci

m.p. 1B3-188°C
NMR (DMSO-d,) :
7.35 (3E,m};

.85 (2E,m};

.7 ("H,d

= 8.6 Bz);

.0 (2 ‘i,dd

8.7 Bz and 2

changeable with
CF,CO0D}

Hz); 8.05 {2E,m) ;
8.25 (2H,m};
106.8 (iH.s, ex-

m.p. 151-154°C

NMR (DMSO-d,) :

§.6 (2H,s, exchange-
able with CF,COO0D);
7.8 (24,4,

= B.86 Hz);

.15 {(4H,m) ;

.3 [1H,d,

= 1.85 Hz};

10.1 (1H,s, exchange-
able with CF,COOD)

(IR N N o}

16

CH

m.p. 151-152°C
NMR (DMSO-d,) :
2.45 (3E, s);
7.35-7.55 {7H,m);
8.0 {3H,m);

8.25 (2H,m);
10.7 (1EK,s, ex-
changeable with
CF,COO0D)

m.p.180-181°C

NMR (DMSO-d,) :

2.4 (3H,s);

6.4 {2H,s, exchange-
able with CF,COOD};
7.4 (2H, 4,

J = B Ez);

8.0 {4H,m};

8.15 {lE,d,

J = 1.7 Hz}; 10.65
{1H,s, exchangeable
with CF,CO0D)

ot
~J

{
OCH,

m.p. 128-131°C
NMR (DMSO-d,) :
3.90 (3K.s);
7.13 (2H,8,

8.9 Hz);

5 {3H,m);
55 (2H, m) ;

.0 (38,m);
8.2 {2H,m});
10.6 {1E,s, ex-
changeable with
CF,CO0D)

h) ]

mqqq

m.p. 189-130°C

NMR {DMSO-d,) :

3.95 (3H,s};

6.5 (2H,s, exchange-
able with CF,COOD) ;
7.2 {2H,d,

J = B.8 Hz):

8.05 (4H,m);

8.25 (1¥,d

J = 1.7 HZ) ;

16.7 (1H,s, exchange-
able with CF,COOD}

18

@,cF:

W.p. 150-152°C
NMR (DMSO“'d‘):
7.5 {3H,m);
7.65 {2‘{ m};
7.5-8. {SH,m) ;
8.2 (1 d,

J = 1.9 Ez);

8.3 {1H,d,

J 8.

o\:z:lo'l.

Hz};

11.3 (1H,s, ex-
changeable with
CF,Co0D) -

m.p. 199-201°C

NMR (DMSC-d,):

€.7 (2H,s, exchange-
able with CF,COCD);
8.0-8.3 (7H,m};

11.4 (1H,s, exchange-
abie with CF,COOD}




-~ 31 -
R3-Z- Phenyl esters Compounds -CO-CH,NO,
(CRR,),
NMR {DMSO-d,) : m.p. 94-36°C
rgc>%£<:cu, 1.2 (6K,s}; NMR (DMSO-4,) :
H.C 1.25 (6H,s}); 1.25 {64, s}
! CHy | 7.3 (38,m); 13.0 {6H,s
7.5 (2H,m); 1.4 (1R, S),
7.6 (1H,dd, 6.45 (2H,s, excharge-
J = 8.7 Hz and able with CF,COOD};
2.1 Hz); 8.0 (3H,Q4, 7.65 (1H,dd, 5 = 8.7
J = 2.1 Hz}; Hz and 2 Hz); 7.8S
8.1 {1E,4, {14, 4,
J = 8.7 Hz); J = B.7 Hz};

10.5 (1lH,s, ex-~
changeable with
CF,CO0D}

B.05 {iH.d,

J = 2 Hz);

10.2 (1H.,s, exchange-
able with CF,CO0D)

H,C- (CH,) -

m.p. 60-63°C
NMR (DMSO-d,):
0.95 {3H,t,

J = §.9 Hz);
1.35 {4E,m);
1.7 (2H,m);
2.4 {2H, r.,
J

:L.) ;
10.4 (1H,s, ex-
changeable with
CF,CooD)

m.p. B0-83°C

NMR (DMSO-d,) :

0.90 {(3H.,t,

J = 6.8 HI):

1.35 (4H,m);

1.65 (2E,m);

2.4 {24,t,

J = 7.3 Bz);

6.45 (2H,s, exchange-
able with CF,CO0D);
7.7 {1H,dd,

J = 8.7 Hz and

8 Hz); 7.95 {(1H,d,
= 8,7 ‘{Z)
0 (1K
= 1.

Wy e

8 Kz}
10.5 (1iE,s, exchange-
able with CF,COOD}

[

NMR (DMSO-4d.) :
1.1 (2K, m);
1.45-1.7 {6%,m};
2.15 {(1H,m};

2.3 (21,4,

= 7.3 Hz};

.25 (3"H,m};

10.3 (1H,s, ex-
changeable with
CF,CO0D)

m.p.113-115°C

NMR {DMSO-4&,) :

¢.95 (2H,m);

1.3 {4E,m);

1.5 {2H,m};

2.0 {1E,m);

2.1 (2§,d,

J = 7.35 Hz);

6.15 (2E,s, exchange-
able with CF,CO0QD);
7.4 {1E,dd,

J = 8.7 Hz and 2 Hz);
7.7 (2H,m);

10.2 (1H,s, exchange-
able with CF,COQD)

This Sheet Has Been Replaced
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Examples R3~2Z< Phenyl esters Compounds -CO-CH,NO,
{CR,R,)
NMR {(DMSO-d;) : m.p. 122-123°C
Hzc/ 2.7 (28,¢, NMR (DMSO-4,} :
' J = 7.7 HZ),‘ 2.7 (_.., ’
22 CH, 2.95 (2H,t, J = 7.7 Hz);
! J = 7.7 B2); 2.9 {24,¢t,
[::j 7.2 (88,m); J = 7.7 Hz};
7.5 {2H,m); 6.4 (2H,s, exchange-
7.85 (1H,d4d, able with CF,COOD};
J = 8.7 Hz and 7.25 {SH,m};
2 Hz); 8.0 (1iE, 4, 7.6 (1H,dd,
J =2 Hz); 8.1 J = 8.7 Bz and 2 Hz};
(1,4, J = 8.7 Hz) 7.9 {2E,m);
10.5 {lH,s, ex- 10.5 {1H,s, exchange-
changeable with able with C¥,CO0D)
CF,COoO0D)
H.C . NMR (DMSO-&): m.p. 136-137°C
3 \CH/ 1.45 (3H,d, NMR (DMSO-d) :
J = 7 Hz); 1.4 (38,8, T = 7 Hz);
23 3.9 {iH,q, 3.85 (1¥,qg,
J = 7 Ez); J =7 HBz); 6.4 {(24.,s,
7.3-7.5 {10H, m); exchangeable with
7.7 {1H,dd, Cr,C00D}; 7.3 {S5H,m);
J = 8.7 Hz and 7.6 (1H,dd,
2 Hz); 8.0 (1H,d, J = 8.7 Hz and 2 Hz};
J = 2 Hz); 7.9 (2E,m};
8.1 {1H,d, 10.6 (1iH,s, exchange-
J = 8.7 Hz}; able with CF,COOD)
10.55 (1H,s, ex-
changeable with
CF,COOD)
m.p. 121-124°C m.p. 105-107°C
H c/ NMR (DMSO-d;} : NMR {(DMSG-d4,) :
1§ 3.8 {2H,s}; 3.85 (2H,s});
24 7.4 {BE,m}; 6.5 {2H,s, exchange-
© 7.5 {2H,m); able with CF,COOD) ;
7.75 {(1E.dd, 7.4~7.5 (5E,m);
J = 8.7 Hz and 7.8 (14,d4d,
2.05 HE2); B.1 (1H,d4, |J = 8.7 Hz and 2 Ez);
J = 2.05 Hz); 8.1 {2¥,m);
8.2 {1H,d, 10.% (1lH,s, exchange-
J = 8.7 Hz); able with CF,COOD}
10.8 (iH,s, ex-
changeable with
CF,CO0D)
m.p. 176°C m.p. 210-211°C
NMR (DMSO-d,) : NMR {DMSO-d&,) :
72 -} 7.4 {34¥,m}; 6.43 {2H,s, exchange-
25 7.6 {4H,m}; able with CF,COCD) ;

8.0 (iH,dd,
J = 8.7 Hz and
2

Hz); 8.15 (2", m);

8.23 (2, m); B.5
{1E,s); 11.0 (14,s,
exchangeable with
CF,COO0D)

7.5 (2H,m};
{55, m) ;

8.45 (1H,s);
11.0 {iE,s, exchange-
able with CF,COOD)

7.9-8.2
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Exanmples R3-Z- Phenyl estars Compounds ~CU-CH,NC,
{GR,R,) :
™.p. 186-188°C m.p. 199-200°C
20 NMR (DMSO-d;) : NMR (DMSO-d,) :
7.35-7.60 {(7H,m}; 6.45 (2H.,s, exchange-
2¢& 7.8 {1H.d, able with C~,~OOD);
J = 8.4 Hz}; 7.4 (1€, ™ 7.585
'7.95 (2H,m}; {1E,m) ;
8.1 (1H,d4d, 7.85 (1B, m);
J = 8.7 Hz and 7.9 (RE.m};
2 Hz); 8.25 (2K,m); 7.95 (2E,m};
11.05 {(1H,s, ex- 8.2 {1H,s}; 11.0
changeable with {1B,s, exchangeable
Cr,COCD} wich CF,CCOD)
! m.p. 162-1i354°C m.p. 120-182°C
_CH, NMR (DMSO-d,) : NMR (DMSO-&;):
Q 4.8 (2H,s); 4.8 {(2H,s);
27 7.05 (2", m); 6.4 {2H,s, exchacge-
7.25-7.8 (7H,m}; able with CF,COCD);
v 7.8 {1H,m); 7.0 {28,m}; 7.4
Cl 8.1 {id,d, (243, m} ;
J = 2 Hz); 7.7 {1H,dd,
8.5 {(1H.4, . J = 8.75 and 2 Hz);
J = 8.7 Hz); 7.9 (2K, m};
10.65 {1H,s, ex- 10.6 (1H,s, exchange-
changeable with able with CF,COOD)
CF,COo0D)
Example 28
Chioro-N-I3-chiorn-4-pitromethvicarbonviphenvli!phen-

1 atamide
a) Phenvl 2-chlors-4-[(2-chlorobenzyl)ecarbonyviaming! -

2 r~a

1.54 g (8 mmol) of 1-(3-dimethylaminopropyl) -~
ethylcarbodiimide hydrochloride are
sion compcsed of 2 g (8 mmol)
in Example 12a, of

4-dimethylaminopyridine,

added to a suspen-
of the compound prepared
1.28 g (10.4 mmol) of
and 80 ml of dichlorcmethane.
The solution obtained is stirred for 15 min at room
temperature, before 1.45 g (8.4 mmol) of
2-chlorophenylacetic acid in 20 ml of dichleoromethane.
The soluticn is stirred for 18 hours at room tempera-
ture. 200 ml of water and 20 ml of concentrated HCl are

then added. The decanted organic phase is washed with a
1 N BCl solution,

solution,

adding

and then with a sodium hydroxide
and with water until neutral,
ried over Na,SO, and concent

before being
rated. The residue is crys-

TthhaﬁEhsB&mEm

U
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tallized from 95° ethanol to give 1.4 g of white powder
(Yield = 43%).

m.p. = 160-163°C
MMR {DMSO-dg): 3.95 (2K,s); 7.3-7.4 {SE,m); 7.5 {4H,m);
7.7 {1iH,dd, J = 8.7 Hz and

2.2 Hz); 8.05 [(1H,4d,
J = 2.1 Hz); 8.2 {1H,d, J = 8.7 Y ; 10.8 {14, s,

exchangeable with CF,COQD} .

s

-
st

b) 2-Chloro-N-[{3-chloro-4-nirvomethylcarbonviphenvil -

any 3 da

This compound was obtained by carrying cut the
procedure as in Example 1lb.
m.p. = 154-156°C

NMR (DMSO-d.): 3.95 (2H,s); 6.4 {2H,s, exchangeable with
Cr,CO0D} ; 7.35 {24,m} ; 7.45 {2H,m) ; 7.7 (14,44,
J = 8.7 Hz and 1.9 Hz); 7.95 (24,m); 10.8 (1H,s,
changeable with CF,COOD) .

Examples 29 and 30

The compounds of Examples 29 and 30 were

ex-

obtained by carrving out the procedure starting with

the amine prepared in Example 1l2a as in Example 28.

R3-Z{CR;Rz)p-CO-OH

HoN cl
ooy —
ANa/ij(
Ry-ZHCRsRy)p ci
CO-CH,-N
o 2~ NG,
)\NH cl
R3-Z-(CR1Rg)p
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N-[3-Chloro-4-nitromethylcarbonylphenyl] -1-{4-chloxo-
phenyl)cytlop opylcarboxamide (Example 29)

- {3-Chloro-4-nitromethylcarbonylphenyl] -2-trifluoro-
methylphenylacetamide (Example 30}

Examples R3-2~ Phenyl estars Compounds -CO-CH,NO,
(CR.R,),
m.p. 118-121°C m.p. 159-180°C
A/ NMR (DMSO-d,) : NMR (DMSO-d) :
1.25 {28,m); 1.2 (28,m};
29 1.6 {(2E,m}; 1.5 {2H,m};
7.3-7.55 {3E,m}; 6.4 {2H,s, exchange-
Y 7.8 (1H,4d, able wich CF,CCCD) ;
Cl J = 8.7 HEz and 74(435),77
2 Hz); 8.0 {iH,d, (1€, w) ;
J = 2 Hz}; 7.9 (2¥,m};
8.15 (1H.,d, 9.6 {1H,s, exchange-
J = 8.7 Hz); able with CF,COQD}
5.7 {1E,s, exchanga-
able with CF,COQD)
- m.p. 160-1629C m.p.160-162°C
HC NMR (DMSO-d) : NMR (DMSO-d} :
CF, |4.05 (28,s); 4.0 (2H,s);
30 7.35 {3E,m); 6.4 {2H,s, exchange-
7.5-7.8 {7H,m); able with CF,COOD) ;
8.05 (1H,d, 7.5-7.75 (SE,m)};
T = 2 Hz); 7.9 (2H,m};
8.2 {i1H,4d, 10.7 {1H,s, exchange-
S = 8.7 Bz); able wigh CF,COOD)
10.8 (1H,s, ex-
changeable with
CF,C00D)

Example 31

3-Chloro-4-nitromethvlicarbonviphenvil -4-chioro-
benzenssulfonamide

A mixture composed of 2 g (9.3 mmocl) oI the
amine obtained in Example 13, 1.5 ml (18.5 mmol) of
pyridine, 2.95 g (13.9 mmol} of 4-chlorobenzenesulfonic
acid chloride and 80 ml of THF is heated for 16 h at
40°C. After cooling, 100 ml of water and S ml of con-
centrated hydrochloric acid are added before extracting
with ethyl acetate. The organic phase is washed with a
dilute sodium hydroxide solution. This aqueous phase is
then acidified with HCl and extracted with ethyl ace-
tate, which is then washed with water until neutral
dried over Na, S50, and concentrated under vacuum. The

This Sheet Has Been Replaced
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residue is purified by chromatography on a silica
column in a diéhlorcmethane/methanol (88:2) mixture.

NMR (DMSC-4&,): €.25 {2H, s, exchangeable with CF,COOD);
7.0-7.3 (3H,m); 7.6-7.9 (4H,m); 11.2 (2H, broad s, ex-
changeable with CF,COOD) . .

Example 32

N-T13-Chloro-4-nitromethvlcarbonviphenvilibenzene-
sulfcnamide

a)

Phenvl-2-chloro-4- [phenvlsul fonviaminol benzoate

A mixture composed of 10 g {40.4 mmol) of the
amine prepared in Example 12a, 6.5 ml (80.4 mmol) of
pyridine, 10.7 g ({60.5 mmol) of benzenesulfonic acid
chloride and 200 ml of THF is stirred for 2 hours at
room temperature, before being heated at 40°C Zor 14
hours. After cooling, 200 ml of water and 5 ml of con-
cencrated HCl are added. The reaction medium is ex-
tracted with dichloromethane, which is then washed with
water until neutral, dried over Na,SO, and concentrated
under wvacuum. The residue, purified by chromatography
on a silica column with dichloromethane, gives 14.5 g

a light orange powder (Yield = 92%).

m.p. 130-140°C

NMR (DMSO-d,): 7.2-7.4 {(SH,m); 7.3 (2H,m}; 7.63 (3H,m);
7.8 {(2H,dd, J = 7.5 Hz and 0.8 Hz); 8.1 (18,4, J

7.5 Hz); 11.25 (1H,s, exchangeable with CF,COOD} .
b) N-T3-Chloro-4

sulfonamide

-nitromethvlcarbonvinhenvllbenzene-

The compound was obtained by carrying out the
procedure as in Example 1b.
NMR (DMSO-&.): 6.4 (2H,s, exchangeable with CF,COO0D):
7.25 (2H,m); 7.7 (3,m); 7.9 (3H,m); 11.2 (1H, broad s,
exchangeable with CF,COOD).
Example. 33
Nitromethvl 2-chloro-4-[N,N-4dj {ohenvimethyltaminol -
phenvl ketone

a) Phenvil

benzoate

A mixture of 2.5 g (10 mmol) of the amine pre-

pared in Example 12a, 2.7 g (20 mmel) of potassium car-
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bonates, 6.8 g (40 mmol) of benzyl bromide, a few crys-
als of potassium iodide and 100 ml of

t

dimethyl-

ormamide is heated at 80°C for & hours. Af

rh

baye ter cooling,
he reaction medium is poured into 300 ml of water, ex-

(r

-

tracted with ethyl acetate, which is then washed wi=h

water, dried over Na,SO, and concentrated. The residual

oil is triturated in hexane and the solid obtained is

recrystallized from ethanol, to give 1.6 g of an off

white solid (Yield = 37%).

m.p. = 133-135°C

MMR (DMSO-&.): 4.8 (4H,s); 6.7-6.85 {(2H,m}; 7.1-7.

{1SE,m}; 7.9 {1H,m)

b} Nitromethvl 2-chloro-4-~(N.N-di {(phenvimerhvl) -
aminolphenv] ketone

This compound was obtained by carrying out the
procedure as in Example 1b (Yleld = 40%).
m.p. 116-118°C
NMR (DMSO-d4.}: 4.9 (4H,s); 6.25 (2H, s, exchangeable
with CF,COOD); 6.8-6.9 ({2H,m); 7.2-7.5 {L0H,m}; 7.7
(14,4, J = 9 Hz)

Example 34

N-f2-Chloro-3-nitromethvlcarbonvivhenvllacatamide

ajl Phenvl 3-amino-2-chlorcbenzoate

This compound was obtained from phenyl 2-
chloro-3-nitrobenzoate by carrying out the procedure as
in Example 12a (Yield = 97%).

m.p. = 45-48°C

NMR (DMSO-d;): 5.5 (2H,s, exchangeable with CF,COOD) ;
6.85 (1H,dd, J = 7.45. Hz and 2.3 Ez); 7.0 {2H,m}; 7.1
(3H,m); 7.3 (2H,m)

b} Phenvl 3-acetvlamino-2-chlorcbenzoate

This compound was cbtained by carrying ocut the
procedure as in Example 12b (Yield = 60%).
m.p. = 120-122°C
NMR (DMSO-4,}: 2.2 (3H, s); 7.4 (3H, m); 7.55 (3E, m);

7.9 (1H, m); 8.0 (1H, m); 9.8 {1H, s, exchangeable with
CF,COOD}

C) N-[2-Chloro-3-nitromethvlcarbonvlphenvllacetamide

This Sheet Has Been Replaced
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This compound was obtained by carrying out the
procedure as in Example 1b.
m.p. = 140-142°C
NMR (DMSO-d.,}: 2.2 (3H, s}; 6.5 (2H, s, exchangeable
with CF,COOD}; 7.6 {1H, m); 7.8 (1K, dd, J = B8 Hz and
1.3 Hz); 8.1 {1H, 4d, 0 = 8 Hz and 1.3 Hz}; 5.8 {(1H

-~ 38 -

s,
exchangeable with CF,COOD)
Example 35
-12-Chloro-3-nizromethvlcarbonviphenvil -2-methvil-
phenvlacetamide
a) Phenvl 2-chloro-3-[{2-methvlbenzvl}carbonvlamino] -

benzoate

This compound was obtained from phenyl 3-amino-
2-crhlorcbenzoate and {2-methylphenyl)acetic acid
chloride, the procedure being carried out as in
14a (Yield = 78%).

m.p. = 123-125°C

NMR {CDCl,): 2.3 (3H, s,); 3.75 {2H, s); 7.1-7.4

{10H, m); 7.65 (1H, wm}; 7.8 {1H, broad s, exchangeable

with CF,COOD); 8.6 {1H, dd, J = 8.3 Hz and 1.55 Hz)

b) N-{2-Chloro-3-nitromethvicarbonvlphenvll-2-methvl -
phenviacetamide

Example

This compound was obtained by carrying out the
procedure as in Example 1b {Yield = 45%).
m.p. = 130-132°C
NMR (DMSO-d): 2.25 (BH,_ s); 3.8 {2¥, s); 6.4 ({2H,

s,
‘exchangeable with CF,CO0D); 7.1 {3E, m); 7.2 (1H, m);
7.45 {(1H, m}; 7.6 {(iH, d&, J = 7.75 Hz and 1.4 Ez); 7.9
(1¥, 4d, J = 8.1 Hz and 1.3 Hz); 9.8 {1H, s,

exchangeable with CF,COCD)
Example 36

-f4-Chloro-3-nitromethvicarbonviphenvl

a) PBhenvl 2-chloro-S-nitrobenzoate
This compound was obtained £from 2-chloro-5-

nitrobenzoic acid, the procedure being carried out as

in Example la (Yield = 92%).

m.p. = 83-85°C
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NMR (DMSO-d.): 7.4 (3E, m); 7.55 (2¥, m); 8.0 {1%, &4, J

= 8.8 Hz); 8.5 (1H, &4, J = 8.8 Hz and 2.7 Hz); 8.
{15, &, J = 2.7 Hz)
b} Phenvl] S-amino-2-chlorcbenzoate

18 g of Raney nickel are added to a sclution of
59 g (212 mmol) of the compound prepared in step a) in
600 ml of dioxane. The mixture is hyrogenated at
pressure of 70 kg at 65°C. After filtration of th
catalyst and concentration of the solvent, the residue

-
(=8

[t}

is purified by chromatography on a silica column in &i-
chloromethane and then in a dichloromethane/hexanse
{1:1) mixture to give 29.3 g of a yellow solid (Yield
S5%) .

m.p. = B4-86°C

o

NMR (CDCl;}: 3.8 (2H, broad s, exchangeable with
CF,COOD); 6.7 {1H, m); 7.2 (SH, m); 7.35 (2H, m)
c) Phenvl S-acetvlamino-2-chlorobenzoate

This compound was obtained from the amine pre-
pared in step b), the procedure being carried out as in
Example 12b (Yield = 69%).
m.p. = 141-143°C
NMR (DMSO-d,}: 1.95 (3E, s}; 7.2 (3E, m); 7.35 (2H, m);
7.5 (1H, &, J = 8.7 Hz); 7.75 {(1H, dd4, J = 8.7 Hz and
2.6 Hz); 8.25 ({1H, 4, J = 2.6 Hz); 10.25 1H, s,
exchangeable with CF,COOD)

d) N-l4-Chlorp-3-nitromethvlicarbonvliphenvllacseramide
The compound was obtained by carrying out the

procedure as in Example 1b (Yield = 15%).

m.p. = 122-124°C

NMR (DMSO-d¢): 2.2 (3H, s); 6.45 (2H, s exchangeable
with CF,CO0D}; 7.7 (1H, 4, J = 8.7 Hz); 7.9 (1iH, 44, J =
8.7 Hz and 2.5 Hz); 8.2 (iH, 4, J = 2.5 Hz); 10.5 (1E,
s, exchangeable with CF,COOD)

Example 37

benzoate

This Sheet Has Been Replaced

TR



Eaa

[
ut

20

30

35

This Sheet Has Been Replaced

INR G

This &ompound was obtained £rom the amine pre-
pared in Example 36b, and (2-methylphenylj)acetic acid

- 40 -

chloride, the procedure being carried out as in Example
i4a (Yield = 94%).

m.p. = 102-104°C

NMR (CDCi,): 2.25 (3H, s); 3.75 {2H, s); 7.1-7.25 (9H,
m, of which 1H is exchangeable with CF,COOD}; 7.33 (3H,
m); 7.7 {1¥, 48, J = 8.7 Hz and 2.2 Hz); 7.85 (1H, 4, J
= 2.2 Hz). |

b) N-f¢-Chloro~-3-nitromethvicarbonyivhenvll] -2-methvl-

phenvliacetamide
This compound was obtained by carrying out the
procedure as in Example 1b (Yield = 38%).
m.p. = 148-150°C
NMR (DMSO-&,): 2.3 (3H, s}; 3.8 (2H, s); 6.4 (2%,
exchangeable with CF,CO0D); 7.2 (4H, wm); 7.6 (1H, &, J =

8.7 Hz); 7.8 {(1H, dd4, J = 8.7 Hz and 2.5 Hz}; 8.2 (1H,

d, J = 2.5 Hz); 10.6 (1H, s, exchangeable with CF,COOD)
Example 38

s,

N-f4-Chloro-3-nitromethvlicarbonvlivhenvilbenzene-
sulfonamide

a) Phenvl §

This compound was obtained £rom the amine pre-
parsed in Example 36b by carrving out the procedure as
in Example 32a (Yield = 97%}.

m.p. = about 50°C
NMR (DMSO-d;): 7.3-7.7 {(10H, m}; 7.8 {(3H, m),; 1D0.8 ({(1E,
s, exchangeable with CF,COOD)

b} N-f4-Chloro-3-nitromethvlcarb

sulfonamide
This compound was obtained by carrying out the

procedure as in Example 1b.
m.p. = 152-154°C
NMR (DMSO-d,): 6.2 {(2H, s, exchangeable with CF,COOD) ;
7.2 (14, m}; 7.35-7.65 (S5H, m}; 7.75 (2H, m); 10.8 {1H,
s, exchangeable with CF,COOD)
Example 38

2-T{3-Chlioro-4-nitromethvlicarbonvliphenvl)amino-

carbonvimethvlaminocarbonvllibenzoic aci.)
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~ethyl acetate and acidified with HCL.
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a) Phenyvl 2-chlorec-4-{{1, 3-dikhvdro-2, 6 3-dioxo-2H-3350-

indol-~2-vlimethvlcarbonvlaminolbenzoate

This compound was obtained from the amine pre-
pared in Example 12a, and (1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl)acetic acid chloride {(prepared from the
corresponding acid and SOCl,, m.p. = 80-83°C), the pro-
cedure being carried out as in Example 1l4a (Yield =
54%) .

m.p. = 220-222°C

NMR (DMSO-4d,}: 4.55 {28, s); 7.25 (3H, m); 7.4 (2E, m);
7.6 (¥, m); 7.8-8.0 (S5H, m}; 8.1 {(iE, 4, J = 8.8 Hz);
10.9 (1H, s, exchangeable with CF,COOD)

carbonvimethvlaminccarbonvllbenzoic acid

1.49%9 wml of nitromethane are added to a solution
composed of 2.9 g (25.5 mmol) of potassium tert-butox-
ide and S50 ml of DMSO, maintained at a temperature
below 20°C. The mixture is stirred for one hour at a
temperature below 20°C before adding, dropwise, 3.7 g
(8.5 mmol) cf the phenyl ester prepared in step a)
dissolved in 90 ml of DMSO. After stirring for 16 hours
at room temperature, the reaction medium is poured into
750 ml of water. This aqueous phase is washed with
The precipitate
formed is filtered, washed with water and dried under
vacuum before being recrystallized from acetonitrile to
give 2.2 g of a white powder (Yield = 61%).

m.p. = 206-209°C
NMR (DMSO-d&.): 4.0 (2H, 4,

Jd = 5.6 Bz, is converted to
singlet with CF,COOD); 6.3

(2H,s, exchangeable with
CF,COCD}; 7.4-8.0 {7E, m}; 8.75 (1K, t, J = 5.6 Hz, ex-
changeable with CF,C00D); 10.3 (1H, s, exchangeable with
CF,CO0D) ; 13.1 (exchangeable with CF,COOD}

Example 40

N-[3-Chloro-4-nitromerhvlcarbonvliphenvl

1.3-dioxo-2H-isoindol-2-vl)acetamide

HCl gas is bubbled for 1.5 hours through a sus-
pension composed of 2 g (4.8 mmol) of the compound pre-
pared in Example 39b and 30 ml of methanol. The heating

i
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of the solution allows the dissclution of the solid a:
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around &0°C. After cooling, the precinitate formed is
filtered and recrystallized from acetonitrile to give
0.2 g of an off-white powder {(Yield = 18%)

-

(4]

m.p. = 121°C {decomposition)

NMR (DMSO-d4.}: 4.5 ({2H, s); 6.3 (2H, s, exchangeable
with CF,COOD); 7.55 {(1H, dd, J = 8.7 Hz and 2 Hz); 7.8-
8.0 (64, m); 10.9 {(1H, s, exchangeable with CF,COO0D).
Example 43

10 2-f3-{Chloro-4-nitromethvlcarbonviphenvi] -3-
{phenvisulfonvilureaz

a)
amino] benzoate
1.5 g {8.2 mmol) of phenylsulfonyl isocyanate
15 in 20 ml of dichloromethane are added, dropwise, to a

suspension of 2.08 g (B.4 mmol} of the amine prepared
in Example '12a in 40 ml of dichloromethane. Complete
solubilization is obtained upon addition of the first
drops, followed by the formation of a thick precipi-
20 tate. After stirring for 16 hours at room temperature,
precipitate is £filtered and washed with di-
chloromethane and dried at 80°C under wvacuum to give
2.2 g of a white powder (Yield = 62%).
m.p. = 183-185°C

T
e
12

25 NMR (DMSO-4;): 7.0-7.9% (213H, m); 9.3 (1H, s, exchange-
able with CF,COOD}); 11.0 (1¥, s, exchangeable with
CF,COOD)

b) i-{3-Chloro-4-nicromethvicarbonvliphenvli-3-
{phenvisulfonvllurea
30

This compound was obtained by carrying out the
procedure as in Example 1b (Yield = 49%).
m.p. = 168-169°C
NMR (DMSO-d,}: 6.35 (2H, s, exchangeable with CF,COO0D);
7.35 (1H, m}; 7.5-7.7 (4H, m}; 7.8 (1H, &, J = 8.7 Hz);
35 8.0 (2K, m); 9.5 (1E, s, exchangeable with CF,COOD);
11.3 (1H, broad s, exchangeable with CF,COOD).

Example 42

Nisromethvl 3-methvl-2-thienvl ketone
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A solution composed of 10 g (70 mmol}) of 3-

methyl-2-thiophenecarboxylic acid, 3.4 g (56 mmol) of

nicromethane and 115 ml of DMF is cocled to 0°C. 11.%8

-

g

-

(72.8 mmol) of diethyl cyancphosphonate in 56 ml of
DMF, and then 18.2 g (180 mmol} of triethylamine in
56 ml of DMF are added thereto successively. The madium
is then stirred for 2 hours at 0°C and for 21 hours at
room temperature. The resaction medium is poured over 1

.

litre ©f a tcluene/ethyl acetate (1:1) mixturs, and

o

xtracced with water. This agqueous phase, acidified

Ny g

£-

ith 40 ml of acetic acid, is extracted with a
toluene/ethyl acetate {1:1) mixzure. The organic

excracts are washed with water and then witch a

saturated NaCl solution in water, before being dried
over Na.SO, and concentrated. The residue, purifisd by
chromatography on a silica column ‘in dichloromethane
and then by recrystallization from an ethyl acetate-

hexane mixture, gives 2 g of a pale yellow solid (Yield
= 19%).

m.p. = 5%-61°C
NMR (CDCl,): 2.6 (3H, s); 5.7 {2H, s, exchangeable with

CF,CO0D}; 7.1 {(1H, 4, J = 4.9 Hz); 7.8 {1, &, J
4.9 Hz).

Ex le 43

N-{3-Chioro-4-ni t_romethvlcarbonvlbhenvl
acetamide
a)

Z01C

2-Chloro-4-T{2-methvlibenzvl)carbonvlaminoiben
acid

19.56 g (116 mmol) of (2-methylphneyl)acetic

acid chloride are added, over 1 hour, to a mixture of
20 g

g (116 mmol} of 4-amino-2-chlorcbenzoic acid, 12.9 g
{127 mmol) of triethylamine and 150 ml of DMF dried
over a molecular sieve. After stirring for 16 h at room

temperature, the DMF is removed by evaporation under

vacuum. The residue is washed with water and with di-

chloromethane to give, after drying, 19 g of an off-

white powder (Yield = 53%). T
= 214-~-218° This Sheet i

m.p. 14-218°C as Been Replaceq

LT



e T~ S

This Sheet Has Been Replaced

K

10

20

9]
Ul

30

- 44 -~

NMR (DMSO-4,): 2.25 (3K, s); 3.8 (2H, s); 7.1-7.25 (4H,

dsy

m}; 7.55 (1H, d&, J = 8.6 Hz and 2 Hz}; 7.8 (1H, &, J =

Nl g

8.6 Hz); 7.9 (1B, 4, 0 = 2 Hz); 10.6 (iH, s, exchange-
1

—a

able with CF,COOD); 13.1 (1iH, broad s, exchangeable with

=,C00D) .
b) N-{3~Chloro-4-nitromethvlcarbonvliovhenvll -2-methyl -
phenvlacevamide

This compound was obtained by carrying out the
rocedure as in Example 42 starting with 19 g (62.5
mmol) cf 2-chloro-4-1i(2-methylbenzvl)carbcaylaminol-
benzoic acid cbtained in step a), 3.18 g ef
nitromethane, 11 g (67.6 mmol}] of disthyl cyanophos-

1

honate, 16.8 g (167 mmol} of triethylamine in 205 ml

o)

of DMF dried over a molecular sisve. After chroma-
tography on a silica column {eluent: dichloromethane-
methanol 95:35) and recrystallization £rxom a hexane-
ethyl acetate mixture, 0.2 g {Yield = 1%)
yellow powder is cbtained.

m.p. = 133-135°C

NMR (DMSO-4.): 2.3 (3H, s); 3.8 (2H, s); 6.45 (2H,
exchangeable with CEHCObD); 7.2-7.3 {4E, m); 7.75 {1t
gé, J = 8.7 Hz and 2 Hz}; 7.9 {22, m); 10.8
exchangeable with CF,COOD) .

of a pale

Removal of the washings makes it possible to
isclate 5.2 g (Overall vield = 30%) of a produc:t iden-
tical to the £irst batch.

This compound is also obtained Ifrom the amins

prepared in Example 12a by carrying out the procedure
The phenyl ester intermediate (m.p. = 120-
123°C, yield = 56%) is converted %o the compound
-CO-CH,-NO, {m.p. = 141-143°C (acetonitrile)) with a
vield of 43%.
Example 44
N-f3-Chloro-4-nitromethvlcarbonvlohenvll -2-0x0-
pipexidine

al Phenv! 2-chlorpo-4-[S5-chloropentanovliaming!benzoate

This compound was obtained by carrying out the

procedure as in Example l4a, starting with the compound
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prepared ia Example ~i2a and S5-chloropentanoic ac
chloride.
NMR (DMSO-&;}: 1.8 (4H, m); 2.5 (2H, ¢, J = &.7 Ez);
3.75 {(2H, t, J = 6.7 Hz); .3-7.6 (5, m); 7.7 (1, 44,
J = 8.7 Hz and 2 Hz); 8.1 (1B, 4, J = 2 Hz); 8.2 (1lE,
d, J =8.7 Hz); 10.5 {1H, s, exchangesable with CF,COO0D}.
b} N-[3-Chloro-4-nitromethvlicarbonviphenvll -2-oxo-
piveridine

This compound was obtainred by carrying out the
rocedure as in Example 1b (Yield = 87%).
m.p. = 116-120°C
NMR (DMSO-&.): 1.85 (4H, m); 2.45 (2¥, t, J = 6.3 Hz);
3.7 {2K, £, J = 5.5 Hz); 6.4 (2H, s, exchangeable with
CF,COOD}; 7.5 (1E, d&d, J = 8.5 Hz and 2 Hz); 7.7 (ilH, 4,
J =2Hz); 7.9 (1€, d, §J = 8.5 Hz)

Examples 45 and 46

g

The following are obtained starting with the
amine prepared in Example 12a, the procedure being car-
ried out as in Example 14:

N- {3-Chloro-4-nitromethylcarbonylphenyl] -1-(4-chloro-
phenvl)cyclopentanecarboxamide (Example 45)

N- [3-Chloro-4-nitromethylcarbonylphenyl] -2, 3-dihydro-
1H-indene-2-acetamide {Example 46)

Examples | R,-Z- (CR,R;}, Phenyl aesters Compounds -CO-CH,NC,
m.p. 118-120°C m.p. = pasty soclid
NMR (DMSO-d,}: NMR {DMSO-d.}: 1.6
1.7 (aH,m); 2.0 {4, m); 1.9 {(2K,m);
45 (24, m}; 2.7 2.6 (4H, m}; 6.4
{24,m); 7.3 (3H,m); {2H,s, exchangeable
7.5 (6H,m}; 7.8 with CF,COO0D}; 7.4
18,dd, J = 9 Hz {4E,s); 7.75 (1H,dd,
¢t and 2 Hz)}; 8 {(1H.,d, J = 9 Hz and 2 Hz);
J = 2 Hz); 8.15 7.9 (1H,d, J = 9 Hz};
(1%, 4, T = 9 Hz); 7.95 (1E,d, J = 2
9.7 {(1H,s, Hz); 9.7 (14, s,
exchangeable with exchangeable with
CF,CCoD) CF,CoOD}

This Sheet Has Been Replaced
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Examples | R,-2Z- (CR,R,}, Phenyl esters Compounds -CO-CH.NO,
~ | NMR (DMSO-d): 2.5 m.p. 157-157.5°C
HC (4¥,m); 2.8 (iE,m); |NMR (DMSO-4,): 2.5
3.1 (2H,m} 7.35 {4E,m) ; 2.8 {(1H,m);
46 1 (48, m}; 7.8 (1H,dd, 3.1 (2H,m}; 6.3
J = 8 Hz and 2 Hz); {2H,s, exchangeable

B{1iH,d, J = 2 Hz);
8.1 {1K.,d, J =

S Hz}; 10.5 {iH,s,
exchangeable with
CF,CO0D)

with CF,COOD); 7.1

‘(4H,m); 7.6 (1K,4d, J

7.8
7.8

= 9 Hz and 2 Hz);
(18,d, J = 9 Hz};
1K,8, J = 2 Hz);
10.4 (1H,s, exchange-
able with CF,COCD}

This Sheet Has Been

T

Replaced
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Examples 47 to 57

The <following are obtained starting with th

he
amine prepared in Example 12a, the procedure being car-

ied out as in Example 28:
N~ [3-Chloro-4-nitromethylcarbonylphenyl] -4-chloro-
benzeneacetamide (Example 47)
N-[3-Chloro-4-nitromethylcarbonylphenyl] -3-chloro-
benzeneacetamide {Ekamole 48)
N-[3-Chloro-4-nitromethylcarbonylphenyl] -3,4-dichloro-
benzenesacetamide (Zxampls 49)
N-[3-Chloro-4-nitromechylcarbonylphenyl) -4-
methylbenzeneacetamide {Example 50)
N-{3-Chloro-4-nitromethylcarbonylphenyl] -3-methyl-
benzeneacetamide (Example 51)
N-{3-Chloro-4-nitromethylcarbonylphenyl]} -3,4-dimethyl-
benzeneacetamide (Example $2)
N-[3-Chloro-4-nitromethylcarbonylphenyl] -4-
trifluoromethylbenzeneacetamide (Example 53)

N- [3-Chloro-4-nitromethylcarbonylphenyl] -4-~methoxy-
benzeneacetamide (Example 54)

N- [3-Chloro-4-nitromethylcarbonylphenyl] -4-nitro-
benzeneacstamide (Example 35)

4-Bromo-N- {3-chloro-¢-nitromethylcarbonylphenyl] -2-

'fluorobenzeneacetam;de {Example S6)

- [3-Chloro-4-nitromethylcarbonylphenyl] -4-£fluoro-
benzeneacetamide (Example 57)

Examples | R,-Z- (CR,R,), Phenyl esters Compounds -C0-CH,NO,
R m.p. 140-142°C m.p. 158-180°C
H,C” NMR (DMSO-&.): 3.8 | NMR (DMSO-d): 3.6
(2H,s); 7.4 {(9H,m); (2H,s}; 6.3 (2H,s,
47 7.7 {iE,dd, J = exchangeable with
9 Hz and 2 Hz); 8.0 | CF,C00D); 7.4 (4H,m});
Cl {15,d, J = 2 Hz); 7.6 {1H,dd, J = 9 Hz
8.2 (18,4, J = and 2 Hz}; 7.9
9 Hz); 10.8 (1H,s, (2H,m); 10.7 (1H,s,
exchangeable with exchangeable with
CF,Co0D) CF,CO0D)
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Examples | Ry2- (CR,R,), | Phenyl esters ] Compounds -CO-CH.NO,
~ m.p. 112-114°C m.p. 131-134°C
H,C NMR (DMSO-d,): 3.8 NMR (DMSO-d‘)~ 3.7
(2H,s}; 7.4 {(SH,m); {(2H,s); 6.35 {(24,s,
48 7.75 {1H,4d, J = exchangeable with
or ] 9 Hz and 2 Hz); 8.0 | CF,CO0D}; 7.3 {4H,m);
(1¥,d, J = 2 Hz); 7.6 (lH,dd, g = § Hz
8.2 {H,4, J = and 2 ¥z); 7.9
9 Bz}; 10.8 (1H,s, {2H,m}; 10.7 (1H, s,
exchangeable with exchangeable with
CF,COoCD) CF,CO0D)
_ m.p. 155-158°C m.p. = 160-162°C
H,C NMR {DMSO-4&,): 3.8 NMR (DMSO-d¢): 3.7
2 {24,8); 7.2-7.7 (24,s); 6.4 {2H,s,
49 < (s, m); 8.0 (iE,d, J | exchangeable with
;o = 2 Bz); 8.2 (1H,d, |CF,COOD}; 7.3 {(iH,dd
c J = 9 Hz); 10.8 5 = 8 Hz and 2 Hz);
{1H,s, exchangeable 7.6 (3€E,m); 7.9
with CF,COOD} {2H,m} ; 10.7 (1H,s,
exchangeable with
CF,CO0D)
Ho™ m.p. = 130-132°C m.p. = 132-133°C
2 NMR (DMSO-&): 2.0 NMR (DMSO-d¢): 2.3
y {3H,s); 3.4 {(2H,s); {38,s); 3.6 (2H,s);
50 7.1 (7€,m}; 7.3 6.3 (22,s, exchange-
(2B, m}; 7.4 {1H,dd, able with CF,CO0D) ;
CH, J =9 Hz and 2 Hz); |7.15 (4H,m}; 7.6
7.8 (1H,d, J = {1¥,dd4, J = ® Hz};
2 Hz); 7.95 {(1B,4, J!7.% (2H,m); 10.6
= 9 Hz); 10.4 (1H,s, | (1H,s, exchangeable
exchangeable with with CF,CO0D)
CF,COOD)
P m.p. = 126-128°C m.p. = 115-117°C
HC NMR (DMSO-d&) : 2.3 NMR (Dmso-d‘): 2.2
e N {3H,s}; 3.7 (2H,s}); {3H,s 3.3 (24H,s);
31 x CH 7.2 {7B,m}; 7.5 6.3 (..H,s, exchange-
2 {2"2,m); 7.7 (1E,dgq, able with CF,COOD);
< = % Hz and 2 Hz); 7.0 {(4H,m); 7.S55
B.1 (1E,d, J = (14,dd, J = 7.6 H=z
2 Ez); 8.2 (1i¥,4, J and 1.7 Hz}; 7.8
= 9 Hz); 10.8 (1¥,s, | (2H,m}; 10.7 {1¥,s,
exchangeable wich exchangeable with
CF,Co0D} CF,CO0D)
m.p. = 156-138°C m.p. = 128-128°C
P NMR (DMSO-dg): 2.2 NMR (DMSO-d,): 2.1
HC (68, 2s); 3.7 (6H, 2s); 3.5 (2H,s);
52 A {2¥,s); 7.2 {(3H,m}; 6.25 {2KE,s, exchange-~
o | 7.3 {(3B,m); 7.5 able with CF,COQD};
{ CH: {24d,m}; 7.7 {i1H,44, { 7.0 {3H,m}; 7.5
CH: J = 9 Hz and 2 Hz); {18,dd, J = 9 Hz and
8 (18,4, J = 2 ¥z2); 2 Hz); 7.85 (2KE,m);
8.13 {1H,4, J = 10.7 (1H,s, exchange-
9 Hz); 10.8 (1¥,s able with CF,COOD)
exchangeable w-..h
CF,Co0D)
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Examples | Ry-Z- (CR,R.], Phenyl esters | Compounds ~CO-CH.NC,
HC/ m.p. = 135-137°C m.p. = 164-165°C
2 NMR (DMSO-4,): 3.9 MMR {DMSO-d;): 3.8
{2¥,s); 7.3-7.8 {2H,s); 6.4 (24,s,
53 (10H, m}; B.O exchangeable wich
(18,4, J = 2 Hz}; CF,C00B); 7.6 (5E,m};
CF, 8.15 {(1¥,d, J = 7.9 (2H,m); 10.8
9 Bz); 10.8 (1iH,s, {1®,s, exchangeable
exchangeable with with CF,CCOD}
CF,COOD}
P m.p. = 147-149°C m.p. 147-149°C
H.C NMR (DMSO-&g}: 3.6 | NMR (DMSO-dg): 3.75
= {22,s); 3.8 {(3H,s); (2E,s); 3.8 (3H,s};
54 i 6.9 (2H,s); 7.3 6.5 {(2H,s, exchange-
OCH (s82,m); 7.5 {(2H,m}; aple wich CF,COO0D};
3 7.7 (12,84, J = 7.0 (2H,m}; 7.4
8 Hz and 2 Hz); 8.0 {2"¥,m}; 7.7 (1¥,dd, J
(18,48, J = 2 Hz); = 9 Hz and 2 Hz); 8.1
8.15 (1H.,d4, J§ = (2H,m); 10.8 (1H,s,
8 Hz); 10.7 {1, s, exchangeable with
exchangeable with CF,COO0D)
CF,COO0D) _
m.p. 180-182°C m.p. 192-193°C
H,C” NMR (DMSO-d.): 4.0 NMR (DMSO-dg): 3.9
(2",s); 7.4 {(3H,m); {2H,s); 8.3 (2H, s,
55 7.8 (2E,m); 7.7 exchangeable with
{35, m); 8.0 (1,4, CF,C00D}; 7.6 (3H,m);
NO J = 2 Hz); 8.15 7.8 (2H, m); 8.2
2 (1#, J = 8.5 Hz); (22, m); 10.8 {(1H,s,
8.25 (2H,m); 10.8 exchangeable with
{1#,s, exchangeable | CF,COOD}
with CF,COO0D)
m.p. = 173-175°C m.p. 165-167°C
H.C” NMR (DMSO-d}: 3.9 NMR (DMSO-d,): 3.8
2 g {28,s); 7.5 (8H,m); | {2H,s}; 6.25 (2E,s,
58 7.7 {(1B,48, J = exchangeable with
8.6 Hz and 1.9 Hz}; cF,Cceon): 7.3 (2H,mi;
8.1 (14,4, T = 7.55 (2H,m); 7.8
Br 1.9 Hz); 8.2 {(1¥,d, | {28,m); 10.7 (iH,s,
J = 8.6 Hz); 10.8 exchangeable with
{1¥,s, exchangeable | CF,CO0OD}
with CF,COOD)
m.p. 132-134°C m.p. 139-141°C
H,c” NMR (DMSO-d4,): 3.75 |NMR (DMSO-d}: 3.8
p {2H,s); 7.4 (9H,m); (2H,s); 6.5 (2H,s,
57 7.7 (1B,84, J = exchangeable with
9 ¥z and 2 Hz); 8.0 | CF,CO0D); 7.3 (2H,m};
E (14,4, § = 2 ¥Ez); 7.5 {(2B,m}; 7.75
8.15 (1¥,d, J = (1E,dd, J = 9 Hz and
9 Bz); 10.7 (1H,s, 2 Hz); 8.0 (2H,m);
exchangeable with 10.8 (1H,s, exchange-
CF,CO0D) able with CF,COCOD)
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Example 58

N-[3-Chloro-4-nitromethvlicarbonvinhenvii -
peneamids

Obtained by carrying out the procedurse as in

Example 31, starting with the amine prepared in Example
i3, in the ©presence of triethylamine and
dichloromethane.

in

m.p. 140-124°C
NMR (DMSO-4;): 6.35 (2H, s, exchangeable with CF,COOD};
€.8 {14, &, J = 12 Hz); 7.4 (3H, m); 7.

i, 4, J = ¢ Hz); 8.1 {(1H, 4, J = 2 Hz
exchangeable with CF,CO0D)

62 {4H, m); 7.8
z); 10.8 (1H, s,

x4

Example SS9

N-[3-Merthvl-2-nicromechwicarbonvlivhenvll -2-methvivhenvl -
acetamide

a} Phenvl 2-methvl-4-nitrobenzoate

Obtained by carrying out the procedure as in Exam-
ple lza, starting with 2-methyl-4-nitrobenzoic acid.
b} Phenvl 4-aming-2-methvibenzoate

A mixrture composed of 3.5 g (13.6 mmol} of the
nitro derivative prepared in Example 53%a, 1 g of Raney
nickel and 35 ml of dioxane is subjected to a hydrogen
pressure of about 100 atm, for 2.5 h at 80°C. After
cocling, filtration of <the reaction medium, and
conceatracion, 2.7 g of a pasty sclid are obtained.
NMR {DMSO-4&,): 2.5 ({3, s); 6.1 (2%,

. e

s, exchangeable
with CF,COO0D}; 6.5 {2H, wm); 7-2 (3H, m}; 7.4 (2H, m};
7.8 (1K, d, J = 8.3 Ez)

c) Phenvl 2-methvl-N-f{2-methviphenvllicarbonviaminol -
benzoate

Obtained by carrying out .the procedure as in
Example 14a, starting with the amine prepared in
Example 5% and (2-methyl)phenylacetic acid chloride
(Yield = B86%).
NMR (DMSO-d,}: 2.3 (3H, s)}; 2.6 (3H, s); 3.7 {2, s);

7.2-7.7 (11¥, wm); 8.1 (1¥, &, J = 9% Hz}; 10.5 (iH, s,
exchangeable with CF,COOD} .
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4l N-l3-Methvi-4-nitromethvlicarbonviohenvli-2-

methvichenvlacetamide
Obtained by carrying out the procedure as in

Example 1b, starting with the phenyl ester prepared in
Example 39c.

m.p. 159-160°C

NMR (DMSO-d,): 2.1 {(3H, s); 2.25 (3H, s}; 3.5 (2H, s);
§.15 (2H, s, exchangeable with CF,CO0D}; 7.0 (4H, m};
7.3 (1%, 4, § = 1.6 Hz); 7.45 (1E, d&d, J = 8.5 Hz and
10 1.4 Ez); 7.6 (1H, 4, J = 8.5 Hz); 10.4 (:E, s,
exchangeable with CF,COOD)
Example 60
(- {2-Bromo-4-nitromethvlcarbonvlphenvl! -2-methvishenvl -
acetamids
is  a) 3-8romo-4-{[2-methviphenvl)carbonvliaminolbenzoic
acid
Obtained by carrying out the procedure as in
Example 43a, starting with 4-amino-3-bromobenzoic acid
and 2-methylphenylacetic acid chloride (Yield = 86%).
20 NMR (DMSO-4,): 2.1 (3H, s); 3.6 (2H, s); 6.9 (3H, m);
7.0 (X, m}; 7.75 (1H, wm); 7.9 {(1H, 4, § = 1.3 Hz}; 9.3
(1", s, exchangeable with CF,COOD}; 13.0 (1H, brecad s,
exchangeable with CF,COOD)
b} Phenv! 3-bromo-4-7{2-methviohervl)carbonvlaming] -
25 benzoate
Obtained by carrying out the procedure as in
Example 1a (Yield = 98%)
m.p. 139-141°C
NMR (DMSO-4,): 2.4 {(3H, s); 3.9 (2H, s); 7.2-7.5 (SE,
30 m); 8.1 (2H, m); 8.3 (1H, 4, J = 1.8 Hz); 9.7 (1H, s,
exchangeable with CF,COOD) .
c} N-{2-Bromo-4-nitromethvlcarbonvichenyl]-2-
methvlphenvliacetamide
Obtained by carrying out the procedure as in
35 Example 1b (Yield = 41%)

m.p. 125-127°C
NMR (DMSO-d.}: 2.2 (3H, s); 3.7 (2H, s}; 6.3 (2", s,
exchangeable with CF,COOD}; 7.1 (4H, m); 7.8 (1H, dd, J
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= 9 Hz and 2 Hz); 7.9 {(1E, m); 8.1 (1H, &, J = 2 Hz};
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9.5 (1H, s, exchangeable with CF,COOD}.
Example 61
Nitromethvl 2-chloro-4-methoxvphenvl kestone
a) Phenvl 2-chloro-4-methoxvbenzoate
Obtained by carrying out the procedure as in

Example 1la, sctarting with 2-chloro-4-methoxybenzcic
acid {Yield = 77%)

NMR (CDCl,): 3.8 (3H, s)
2.5 Hz); 6.95 (1H, d,
(24, m); 8.0 (1H, 4, J = 9 Hz)

.8 (1H, d4d Jd = 8 Hz and
5 (3H, m); 7.3

]

0

N m
w

4]

X

...)
TR

b) Nitromethvl 2-chloro-4-methoxvohanvl ketone

Cbtained by carrying out the procedure as in
Eiample ib.
NMR (DMSO-d,}: 3.9 (3H, s); 6.4 (24, s, exchangeable
with CF,C00D); 7.1 (1¥, d4, J = % Hz and 2.5 Hz); 7.2
{14, 4, J ='2.5 Hz); 7.9 (1¥, &, J = 9 Hz)
Example 62
Nirromethvl 2-isopropviphenvl ketone
a} Phenvl 2-isopropvibenzoate

Obtained by carrying out the procedure as in
Example la, starting with 2-{l-methylethyl)benzoic acid
{Yield = 85%).

NMR {CDCl,}: 1.2 (6H, m); 3.8 (1H, m); 7.1-7.25 (4H, m};

7.3-7.5 {4H, m); 7.8 (18, &4, J = B Hz and 1.5 Ez
bl Nicromethvl 2-isopropvinhenvl ketone

Obtained by carrying out the procedure as in
Example 1b
{Ligquid)
MR (CDCl,): 1.5 (6H, m); 3.4 (1B, m); 5.7 ({1,

exchangeable with CF,COOD}; 7.2-7.3 {(4H, m}

s,

Example 63

- fa-Chloro-3-nitromethvicarbonvlvhenyl
phenvlacetamide '
al 5-Chloro-2-{(2-methviphenvl

acid

Obtained by carrying out the procedure as in
Example 43a, starting with 2-amino-5-chlorobenzoic acid

and 2-methylphenylacetic acid chloride (VYield = 75%
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m.p. = 224-226°C NMR (DMSO-d&.): 2.3 (3H, s); 3.8 (2H
sy; 7.2 (4K, wm); 7.7 (1H, 44, J = ¢ Bz and 2.5 Hz)

(1€, 4, § = 2.5 Hz); 8.7 (1%, &, J = 9 Hz); 11.1 (1H
s, exchangeable with CF,CO0D); 14.0 (1K, broad s,
exchangeable with CF,COOD}

b} Phenvl S-chloro-2-{{2-methvlinhenvl)carbonvliamino! -
benzoate

Obtained by carrying out the procedure as 3in
Example la (Yield = 38%)

c) N-fa-Chigro-2-nitromethvlicarbonvichenvl-2-

mathylpohenvlacetamide

Obtained by caxrrying out the procedure as in
Example 1b.
m.p. = 128-130°C
NMR (DMSO-dg): 2.4 (3H, s); 3.9 (28, s); 6.5 (2H,

exchangeable with CF,COOD}; 7.4 (4H, m); 7.9 (1H, d4ad,
= 9 Hz and 2 Ez); 8.1 (1H, d, J = 2 Hz); 8.3 (14, &, J

s,

= 9 Hz); 10.9 (1H, s, exchangeable with CF,COOD)
Example 64

Nitromethvl 2-chloro-4-phenvli-hiophenvl ketone
a) Phenvl 2-chloro-4-(phenvlithiolbenzocate
A solution of 4.15 g (60.5 mmol) of sodium

nitrite in 20 ml of water is added, at 0°C, to a

‘suspension of 15 g (60.5 mmol) of the amine prepared in

Example 12a, in 12.1 ml of 10 N hydrochloric acid.

After stirring for one hour at 0°C, the medium
is neutralized with a saturated sodium acetate
solution. This mixcture is poured, over 15 minutes, over
a solution, at 70-80°C, composed of 8 g (72.6 mmol) of
thiophenol, 3.85 g (96 mmol) of sodium hydroxide and
25 ml of water. At the end of the addition, the
reaction medium is heated for 1 hour at 95°C. After
cooling, the reaction medium is extracted with ethyl
acetate. The organic phase, after washing with a dilute
sodium hydroxide solution and then with water, is dried
over Na,SC, and concentrated under vacuum. The residue
is purified by flash chromatography on silica (hexane)
to give an orange-yellow ligquid (Yield = 31%).

NMR (DMSO-4.): 7.3-7.7 (124, m); 8.1 (1H, m).
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1 .
AL 1lcra-d-phenvithigohenyl ksz

o) Nizromeohyl 2-chl 3 nicoh

Obtained b
Example 1b.
m.p. = 77-78°C
NMR (DMSO-&.}: 6.3 (2E, s); 7.3 (2H, w); 7.7 (38, m);
.83 (1%, 4, § = 8.5 Hz)
Example 65

N~-i3-Chloro-4-nitromethvlcarbonvliphanvil-4-{(3-
4

. 1
-it¥omesn

wilcarbonviphenvllaminocarbonvil -3~-phanvl

muctznamide
a) Phenvl 2-chloro-4-{fl[I3-chloro-2-{pohanoxv-

carbonvlliohenvilaminol~1, ,-ﬂﬁoto ~-3-phenvipencvil -

aminolbenzoate

Obtained by carrying out the procsdure as :in

-

xample 14, starting with the amine prapare

in Example

-

12a and a Y equivalent of 3-phenylglutaric acid

dichloride.

NMR (DMSO-d.): 2.8 (4K, m}; 3.8 (IH, m); 7.1 7
m}; 7.9 (2H, 4, J = 2 Hz}; 8.1 (2H, 4, J = 9 Hzr
{22, s, exchangeable with CF,COOD).

Y

bj N-{3-Chlprpo-2-nitr

e e

omethvicarbonviphenvll -4-{({3-

chloro-4-nitromethvicarbonviphernvi) aminocarbonvll -

3-ghenvlibutanamide

Obtained by carryving out ths procsdurs as in

Example 1b.
m.p. 185-1396°C
NMR (DMSO-d,): 2.8 (4H, m);

3
exchangeable with CF,CO0D); 7.3

Z

ieromethvl

a) Phenvl

hydroperoxide solution in water are added
suspension of 2 g (5.9 mmol) of

the compound prepare
in Example 64a in 60 ml of

water. The reaction mediunm
is heated at 70° for 32 h. After cooling, the peroxides

are destroyed by addition of a solution of 10 g of
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socdium metabis t2 in 100 ml of watex. After stirring
for 2 hours and negative control for the peroxides, ths
reaction medium is extracted with dichloromethane. The
organic phase is washed with a saturated NaCl solution
in water and dried over Na,SO,. After concentration of
the dichloromethane and purification by flash
chromatography on a silica column (hexane-ethyl acetate
4:1), 0.1 g of a colourless oil is cbtained (Yield =

4%} .

NMR (DMSO-d&.): 7.1 (3E, wm); 7.2-7.4 (5H, m); 7.7 (3H,
m); 7.8 (1H, 4, § = 1.6 Hz); 8.0 (1K, m)

b} Nitromethyl 2-chlorc-4-phenvisulfinvl ketons

Obtained by carrying out. the procedure as in

{oil)
NMR (DMSO-d,}: 6.4 (2H, s, exchangeable with CF,COOD);
6.8 {3H, m); 7.2 { m); 7.6 {(3H, m)

Example 67

Nitromethvl 4-chloro-2-trifluoromethoxvphenvl) ketone
a)

Phenvl 4-chloro-2-trifluoromethoxybenzoate

In a hermetically closed steel container, a
mixture composed of 21.5 g {112 mmol) of 4-chloro-2-
hydroxybenzoic acid chloride, 59%9.8 ¢ (336 mmol) of
antimony trifluoride, 3.2 g of antimcony pentafluoride
and 258 ml of CCl,, is heated at 175°C for 6 h. After
cooling, the reaction medium is taken up in about 3 1
of dichloromethane. The orgariic phase is washed with
water. The  precipitate formed is washed with
dichloromethane. The combined organic phases are dried
over Na,SO, and concentrated to give 19.2 g of a black
liquid which is used without further purification..

The 19.2 g of the compound obtained above are
mixed with 90 ml of toluene, 75 ml of thionyl chlorigde
and a few drops of DMF, are stirred for 2 h at room
temperature. The reaction medium is then concentrated
under vacuum. The residue obtained is diluted with
200 ml of dichloromethane before being added to a
mixture of 9.8 g of phenol, 16.2 g of triethylamine and
100 ml1 of dichloromethane. After stirring for 16 h at

This Sheet Has Been Replaced -
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room temperature, the reaaction medium is poured over an

ice + HCL mixturs. The mixture 3Iis extracted with
dichloromethanz, which is then washed with a dilute
sodium hydroxide sclution, and with water besfore being
S dried over Na,SO,, and concentrated. The residue is
purified with chromatography on silica (hexane-ethyl
) to give 9.2 g of an orange-coloured liquid

bl Niec=omathyl &-chloro-2-trifluoromethoxvohenvl kercone

10 Obtained by carrying out
Example 1b.

the procedure as in

Pasty solid

NMR (CDCl,}): 5.7 (2, s, exchangeable with CF,COOD);
7.3-7.5 (28, m); 8.0 (3ZH, 4, J = S Hz).
Example 68

’J

wm

N-{2-{3-Chloro-4-nitromethvicarbonviphenvyll! -2-methvl -
benzenesulfonamide

al Ethvl 2-chloro-4~{cvanomethvl)benzoats

3.1 g (11.2 mmol) of ethyl 4-(bromomethyl)}-2-
20 chlorcbenzoate arxe added dropwise to

a solution
composed of 0.94 g {14.3 mmol) of potassium cyanide,

3.75 ml of water and 8.8 ml of ethanol, heated under

reflux. After refluxing for 3 hours, the wmedium is

poured over 200 ml of water, and extracted with ethyl

w2
¥4

acetate. The organic phase is washed with a dilute HCl

solution and then with water saturated with NaCl. The

oil obtained after concentration of the organic phase

is purified by flash chromatography on silica {hexane-
:1 gradient). 0.4 g of a brown
30 solid is obtained (Vield = 16%). '

m.p. 60°C

ethyl acetate i:0 o 2

-

NMR (CDC1,}: 2.4 (3H, t, J = 7 Hz}); 3.8 {2H,

H )
(2B, g, J = 7 H2); 7.1 (1%, m}; 7.5 {(1H, d); 7.9 (1H
aj
25 b) Ethvl 4-{2-aminocethvl}-2-chlorobenzoate
A mixture composed of 1.9 g (8.5 mmol) of ethyl

2-chloro-4-{cyanomethyl)benzoate, 0.5 g of Raney nickel

in 70 ml of methanol containing a few ml of liguid

ammonia is subjected to a hydrogen pressure of about
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60 kg/cm’, at S0°C for S h, and then at 80°C for 4.5 h.
Afrer filtraticn of the resaction medium,
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1.5 g of ocil
are obtained (Yield = 77%).

NMR (CDCL,}): 1.3 (3H, &, J = 7 Hz); 1.7 (2H, brocad s,

5 exchangeable with CF,COOD}; 2.6-3.0 (4H, m}); 4.3 (2H, q,
J = 7 HBz); 7.0 (1€, m}); 7.2 {1E, m}; 7.6 (1i¥, 4, J

6.3 Hz)
c) Ethvl 2-chloro-4- 2-methvisohenvlsulfonvliamino) -
ethvllbenzoate
10 Obtained by carring out the procedure as in
Example 32c (Yield = 43%).
(Oil) .

NMR (CDCL.;}: 1.3 {3H, &, J = 7 Hz); 2.4 (3H, s}; 2.7
(2H, m); 3.1 (2H, m); 4.3 (2H, g, J = 7 Hz}; 4.4 (1E,

-3

15 Dbroad s, exchangeable with CF,COCD);: 6.9 ({(1H, m}; 7.0

(1€, m}; 7.1-7.4 (3H, m); 7.7 {(1H, m); 7.8 (1H, dd4, J =
8 Hz and 1.25 Hz)

d} 2-Chlorc-4-[2-{2-methviphenvlisulfonvlamino! -
ecthvlbenzoic acid
20 A mixture composed of I g {2.6 mmol} of the

ethyl ester previously prepared, 18 ml of methanol,
18 ml of water and 0.2 g (5.2 mmol) of NaOH pellets, is

heated for 4 h at 40°C. 2after concentration of th

methanol and addition of 30 ml of water, the medium is
25 washed with CH,Cl,. The aqueous phase is then acidified

to give 0.675 g of a white precipitate (Yield = 72%).

m.p. 122-124°C

NMR (DMSO-&,}: 2.3 (3H, s}; 2.7 (24, m}; 3.0 (2B, m);

7.0-7.8 (8, m, of which 1H 1is exchangeable with
30 CF,CO0D); 13.1 (iH,

e)  Phenvl

broad s, exchangeable with CF,COOD)

2-chloro-4-{2-{2-methvlivhenvlisulfonvliamino) -
ethvllbenzoare

Obtained by carrying ocut the procedure as in 1la
as the whole ({(Yield = 61%).
38 {0il).

NMR (CDCl,}: 2.4 (3H, s); 2.7 (2H, m); 3.2 (2H, m); 4.1
(1, m, exchangeable with D,0); 7.0-8.0 (12H, m}
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Cbtained by carrying out the procedure as in

L, v = 5

NMR (CDCl,): 2.5 (3H, s}); 2.7 (2H, ¢, J 5 Ez}); 3.2

(2H, t, J = S Hz}); 4.4 {1H, broad s, exchangeable with
CF,CO0D}; 5.8 (2H, s, exchangeable with CF,COOD); 7.0-
7.5 (SH, m); 7.6 {1¥, m); 7.9 {(1H, m)

Exzmple &9

N-{3-Bromo-4-nitromethvicarbonviphenvlil-2-methviohanyl -

acetamide
a} 2-Bromo-4-[(2-methvlbenzvl)carbonvliaminolbernzsic
acid

Obtained by carrying out the procedure as in
Example 43, starting with 4-amino-2-bromobenzoic acid
{(Yield = 23%).

m.p. = decomposition at 205°C
NMR (DMCO-d,}: 2.4 ({(3H, s); 3.8 (2H, s); 7.2 {4, m};

7.6 (1B, dd, J 9 Bz and 2 Hz); 7.9 (1H, 4, J = 9 Hz};
8.2

]

1%, 4, J 2 Hz); 10.7 {14, s, exchangeable with
Cr,CO0D) ; 13.0 (1lE, broad s, exchangeable with CF,COOD)
b) Phenvl 2-bromo-4-T{2-methvlbencvl)carbonviaminol -
benzoate

Obtain by carrying out the procadure as 3in

v

xample l4a (Yield = quantitative)

{0il) .

NMR (DMSO-d,): 2.0 ({3H, s); 3.7 (2¥H, s); 6.8-7.3 ({SH,
m}; 7.5 (1H, dd4, T = 8 Hz and 2 Hz); 7.8 (1, &, JT =
8 Hz); 8.0 (1K, 4, J = 2 Hz); 10.5 (ZH, s, exchangsable
with CF,COOD)

c) Phenvl 2-brompo-4-T{2-methvibenzvl)carbonvlamino? -
benzoate

Obtained by carrying out the procedure as in
Example 1b
{Oil}) .
NMR (DMSO-d,): 2.4 (3H, s); 3.8 (2K, s); 6.5 {(2H, s,
exchangeable with C(CF,CO0D); 7.2-7.6 (4H, m); 7.8 (1H,
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déd, J = 9 Hz and 2 Hz); 8.0 (1¥, &, J = 9 Hz); 8.3 {1iE,

d, J = 2 Hz); 10.9 (1H, s, exchangeable with CF,COOD)
Example 70

N-{3-Chloro-4-nitromethylcarbonvinnen
benzenesul fonamide

1
2

-isopropvl-

al Phenvl 2-chloro-4-{{iscoropvvl) (chenvisul fonvi) -
aminolbenzoate

10.1 g (25.5 mmol} of sodium hydride ({(at 55% in

oil) are added to a sclution of 9.5 g (25.5 mmol) of
the compound prepared in Example 32z, in 100 ml of DMF.
After stirring for 1 hour at room temperature, 9.4 g
(76.5 mmol) of 2-bromopropane ars added and the medium
is stirred at room temperature for 16 hours before
heating at 60°C for 34 hours. 5.1 ml (51 mmcl) of
2-iodopropane ares then added. The reaction medium is
then heated for 4 hours at '60°C before being poured
over a water-ice-HCl mixture. The medium is extracted
with ethyl acetate, which is then dried and
concentrated to give an oil. After purification by
chromatography on a silica column (CH,Cl,}) 1.9 g of
ff-white crystals are obtained (Yield = 17%).
m.p. 120°C

NMR (DMSO-4.): 1.0 (6H, d, J = 6.5 Hz); 4.4 (1H, m);

7.1-7.9 (124, m}); 8.0 (1H, 4, J = 8 Hz)

b} N-{3-Chloro-4-nitromethvicarbonviphenvli] -N-

isopropvlbenzenesulfonamide

Obtained by carrying out the procedure as in

Example 1b, starting with the phenyl ester prepared in
Example £Sa.

{0il)

NMR (CDCl,): 1.0 (6H, 4, J = 7 Hz); 4.5 (1, g, J
7 Hz); 5.8 (2H, s, exchangeable with CF,CO0D); 7.0 (1H,
dd, J = 9 Hz and 2 Hz); 7.15 (iH, m); 7.35-7.7 (6H, m)

Ths&mﬂEhsBum
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THE CLAIMS :

L A method of treating a condition by inhibition of aldose reductase which

comprises administering to a patient in need thereof an aidose reductase tnhibiting amount of

a compound of the formula:

Ry—Z—(CRR)—(E)};— -}—CO-—CHT\@\
b

’ Tbll?lsﬂiﬂtfﬁf
in which
A represents C,-C,q-arvi or an optionally aromatic three- t©0 ten-membered heterocycle in

which one to four ring atoms are identical or different heteroatoms chosen from O.S

and N; X represents  halogen, cyano, C.-C.-alkyl, triftuoromethyl,

C,-C;-alkoxy or trifluoromethoxy;
R, and R,, which are identical or different, represent a hydrogen atom, a C,-C,-alkyl group,
a C;-Cy,-cycloalkyl group, a trifluoromethy! group, a C,-C;-alkoxy group or R, and R, together
form an alkylene chain -(CH.).-, where r is chosen from 2, 3 and 4;
P is chosen from 0, 1,2, 3, 4and 3;

Z represents a bond, the divalent radical -CO-NH- in which the carbonyl function is

linked to R;, the divalent radical -SO.-NH- in which the sulfonyl function is linked to
R;. a C,-C;-alkenylene radical, a sulfur atom. the sulfinyl radical or the sulfonyl
radical;

represents a hydrogen atom; a halogen atom; a i~(C,-C--alkyl)silyl group; a C,-C.-
atkvl group optionally substituted with one or more identical or different Y radicals;
a C4-C g-aryl group optionally substituted with one or more identical or different Y
radicals; a C4-Cjqy-aryloxy group optionally substituted with one or more identical or
different Y radicals; a C,-C,.-cycloalkyl group optionally substituted with one or more

identical or different Y radicals; an optionally aromatic three- to ten-membered

heterocycle in which one to four ring atoms are identical or different heteroatoms

chosen from O, S and N, the heterocycle being optionally substituted with one or more

identical or different Y radicals, or R, represents indanyl, 1,3-dihydro-1,3-dioxo-2H-

isoindol-2-yl, 1,3-benzodioxolyl, 2-oxopiperidinyl cr 2-[(4-nitromethylcarbonyl-3-



RS

R

A

chiorophenyvl)aminocarbonyl}-1-(phenyl)ethyl;

represents a halogen atom. C.-C.-alkyl, C,-C.-alkoxy, tifluoromethyl, carboxy,
carbamoyl. (C.-C.)alkylcarbamoyl, di-(C,-C-)alkvicarbamoyl, C,-C.-alkoxycarbonyl.
amino, C,-C--alkylamino, di<(C,-C;)-alkylamino, nitro, cvago, hydroxy,
uifluoromethoxy, C,-C..-cycloalkvl, sulfo, C,-C.-alkylthio. C,-C;-alkylsulfinyl, G -C.-
atkvlsulfonyl, C.-Cg-alkylearbonyl, C.-Cgalkylthiocarbonyl. C.Cq
alkylcarbonylamino, or C,-C s-arvl;

represents a divalent radical chosen from:

(i) -CO-NR,- in which the carbonyl group is linked to -(CR,R,).- and R,
represents the radical -(CHy)-Rs where q is chosen from O and 1; and where Ry repre-
sents a hydrogen atom; a C,-C;-alkyl group, a C¢-C,g-aryl group or an optionally
aromatic three- t0 ten-membered heterocycle in which one to four ring atoms are

idenrical or different heteroatoms chosen from O, N and S; or R, and R; together form
a bond;

(if) -SO,-NR,- in which the sulfony! group is linked to -(CR;R.),- and R, is as
defined above;
(iii) -NR,- to which R, is as defined above;
(iv) -CH=N- in which the nitrogen atom is linked to A; and
(v) an oxygen atom;
represents 0 or 1;
with the proviso that:
is an optionally aromatic three- to ten-membered heterocycle in which one to four ring
atoms are identical or different hetercatoms chosen from O, S and N,
is a sulfur atom, sulfinyl radical or sulfinyl radical,
is an optionally aromatic three- to ten-membered heterocycle in which one to four ring

atoms are identical or different heteroatoms chosen from O, S and N, the heterocycle

being optionally substiruted with one or more identical or different Y radicals, or R?

is indanyi, 1,3-dihvdro-1,3-dioxo-2H-isoindol-2-vl,

oxopiperidinyl; and/or

1,3-benzodioxolyl or 2-

is an optionally aromatic three- to ten-membered heterocycle in which one to four ring

atoms are identical or different heteroatoms chosen from O, S and N, or E is -NR,-,

-CH=N- or an oxygen atom; whennis I, This Sheet Has Been Replaced

[




Wy ﬁ . T o

L]

with the proviso that -A(X)—(E)n-(CR‘R:)p-Z-RS does not represent halophenyl,
methylphenyl., dichlorophenyl, dimethylphenyl, 4-ethoxy-2-methylaminophenyl, methylindolyl,
dimethylindolyl, 2-hydroxypheny! substituted with a group X,

2-methoxypheny! substitured
with a group X and optionally substituted 2-fluoropheny! as defined above, and

with the proviso that when A represents pyridyl, X represents methyl and n is equal to
1, E does not represent -NR,-;

or an addition salt thereof with a pharmaceutically acceptable base.

2. The method of claim 1, wherein the condition is a complication from
diaberes.

3. The method of claim 2, wherein the complication is cataract, retinopathy,

neuropathy, nephropathy and/or a vascular disease.

4. A method according to claim 1., in which A represents phenyl and n and p

represent 0, Z represents a bond and R, represents a hydrogen atom,

5. A method according to claim 1. in which A represents phenyl, n and p are

equal to 1, E represents -CO-NR,-, R, and R, represent a hydrogen atom and Z represents a
bond.

6. A method according to claim 1, in which A represents phenyl, n is equal to
1 and E represents -SO,-NR-.

7. A method according to claim 1. in which A represents phenyl, o is equal t0

1, E represents -CO-NR,-, p is equal to 0 and Z represents the divalent radical -SO.-NH- in
which SO, is linked to R;.

8. A method according to claim 1, in which A represents an aromatic

heterocycle,
Y t This Sheet Has Been Repla
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9. A method according to claim 1, in which A represents naphthyl.

10. A method according to claim 1, in which n is 1 and E represents an oxygen

aroni.

11. A method according to claim 1, in wherein the compound is chosen from:
nitromethyl 3-methyl-2-thienyl ketone, or
4-methyl-N-[2-nitromethylcarbonyl-3-methylbenzo[b]thien-5-

ylibenzenesulfonamide. --
-
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