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nitromet hyl ketones, process for preparing them and conpositions containing

t hem The pfesent invention relates to new nitro- nethyl ketones; to their

prepar at ivpd ogigshog© their use as nedi canents especi al | y pci/ErdHR23s

t reat ment or prevention of the conplications of diabetes. 5 '

Di abetes i sNeWapatromerdylbketwordigh ppoeess Eoat ipyepafinglthese in the

bl ood. This gl ucose 4, Y et abol | by th nzyme hexoki nase
aﬁ? g?ﬁrgg L.¥J.g%ﬁ ecé:a%t‘izqa;i%abﬂg Saf‘?\

during the first stage o yTtol'ysi's, h&*dégra- dation into

pyruvate. When (he $hucopEeSaEentnehid® 1812448 Nkah nofexakiaase

becones saturated and a Secon \ ucose netabolismcones into
play; it ismerayBolXRiioRRs hwap WS | RFEPREILIRS ABYnES stRelEeysevel v:
al dose redugisasemslli eAmeaRyer t 8spkes@lqyt 0 ser bi tak andregehien® or
dehydr ogenase which convﬁxjr, s 15 orbitgl to Eractﬁ&se. In the event of |
di abetes, PFEVEREESR § Eéheecﬁ!@ﬂe?%%%n?hs f BEAREEST ‘of sorbitol which
tends to accunul at e Dillbetdesdlst schara@tenizatet &yol iac Highur baneesn- such
as for exanpl | Nngreea | e es ' i n 0 ti.ssue
degene- Zomfglttﬁo%r? %ﬁdo%se"'élé}rsce%uc I%se&g? nf#%??%?sce%?% ; %ﬁg?qg %re’%s_eful
for treati ngosmaddayemeragodéredi nPyonphe canzms | hexekdnasali duatiag
Numer ous pregyct gias€ dRSgd bse @ﬁé@lﬁis; naladihg Seh %ahégﬁg,- e
y

reduct ase i&gi[bitor,s_which are 2 ctive inwvitro and in vivo, )
mai nly deri PRSI HEHREGRRS: BReR, &benidhtrS e nacnFeREERFARcilds and
nor e rer@ent lpodehightl i Vieexokisakeornyedvhesnesdauest edheapd esentseigomnt i on:

relates to nit hyl 3Q-.Kketane | vatives, —their _addi.tion salts with
physi o- | ogi (?al{hfy a%%‘ép a‘B’]l&gs a"s'éelgjabgfégpr ecsoﬁnoen%i ROt gl%}ﬁe ggnelrsal

formula (1)t epoflyol - peRhery] RWidh [ dnvolves) [ &wd - AneEmel ersuc-NJ err]
(1) in whichalyivedy: ranEBse Seddtate Chidli'dh %xhv@r::én gPuto8a! e
aromatic three- to t'en-nenbered _ heterocycle In I ch one t© SUBSTI TUTE"-
SHEET (RULE Smgpitel and sorbitol dehydrogenase which converts
" 15 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 products are described iIn the lite-

rature, such as aldose reductase inkibitors which are
25 active in vitro and in vivo. '

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

The present invention relates tc nitromethyl

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

x .

in which
35 - A represents C,-C,, aryl or an optionally aromatic

three- to ten-membered heterocycle in which one to
‘SUBSTITUTE SHEET (RULE 26)



WD 98/ 52906 ' PCT/ EP98/ 02353 -2- four
vertices are occupied by identical or different heteroatons chosen
fromO S and N, - X represents hal ogen, cyano, (err]-Clerr] +al kw,
tri.-. fluovoA®sIsgé., Clerr]-Clerr] al koxy or trifluoronet hoxBCTEPISOREXr 1 |
and Rlerr], which are identical or differgnt, represent a hydrogen atom- a
Cerr]-Cferr] alkyl group, a (ferr]-Cerr] cycloalkyl group, a _
trifluoromethyl gredpr a ¥d&f{des] e al KoxNpIeQuUP yf RigehtietlR e5F] -
toget her forman al I%I ene chain of the -( [err]%err%- tygea where r is
chosen from 10  difiergni,fererozrons ‘SHPR%% h ¥In@; 9,25¢ ¥ 4 and 5; -
Z represents-axbordpresentisval kalogad calcyddd NH Cifcphi abkyhe catbbayl
function is |inked rr t he, dival Jradical.z rel- j.n which
the sul fonyl 15 fﬁ.go%n&t}xg%, iec\:é'br’i?lggéxytgk %é_??%%‘?gkt%é}r']-qerr]
al kenyl ené r adi Bal 2nd Bl fwhich oaret hdentlicrdy bxgdddif esrent ;s utdpirgsent oup;
- R3 represents a BydhogeRq@hOnNhtdmhal Q9eR /L oMy1Ryirig : y Co=Can
7 o " C[e.’r‘?]t’- gfeﬁ[;il- %fﬁt;?' T up, 207

(C[err]-C[err]-aIkyI)sH)i group; a gro _
optional Iy substit G¥&doRliw Lo P notte trdddupgamesnydi 1959wt & Gadfeal s;

adC[ err] [ [ er {j] L aum&gu@mﬁ Icun.al Ry scx[iba; | t oG eehat no'lmea@f dMkFlene

i dentical or different radi,cal s; err]- rl_aryl.oxy.qrou ‘

optional |y substi t&?’&}I\MQ€CL&Fe of e i%’é&m c'gllt‘e%% s c&%s(ﬁtff%’?%'ﬂt Y

radi cal s;1& ([ err] 2¢] 8r @ndcysl oal kyl group optionally substituted with one

or nore identicgl Qg 'fofs%rne\rg%:o);hroa‘dilc,alfi; AN ‘_ppgujl&)r@'lly aromatic.three- to
iC

ten- menbered heterocycle in one to four vertices are occupied by -
i dentical or di Bferepgesents Jhond: ckbat 8i¥adppsenadicemlo~CO A NiRt he

Za}? hettergcyclj_e blecha@mp&%@nebkbow?stfﬁﬁ@@ﬂ?m ila QnEnlesd mebe RJengheal or
| eren raail cals r reresents_Ln yl,, .
1, 3-di hydro- 1, 3- di hyadants rafiga -2??4’3%?’3- &2 BBE6R0I e sulfonyl

2- oxopi pexd di nyl ofudstion is linked to R;, a C,~C, alkenylene
2-[(4-nitromet hyl ca gl 3-£hlsnRNeN LA™ e sulfinyl group or a
sulfonyl group;
- R; represents a hydrogen atom; a halogen atom; a tri-
(C,-C,~alkyl)silyl group; a C,-C, alkyl group
20 optionally substituted with one or more identical
or different Y <radicals; a C¢-C;, aryl group
optionally substituted with one or more identical
or different Y radicals; a C4-C;y aryloxy group
optionally substituted with one or more identical
25 or different Y 'radicals-; a C;-C,, cycloalkyl grou}_.i
optionally substituted with one or more identical
or different Y radicals; an optionally aromatic
three- to ten-membered heterocycle in which one to
four vertices are occupied by identical or diffe-
30 rent heteroatoms chosen from O, S and N, the said
heterocycle being optionally 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
35 2-[{(4-nitromethylcarbonyl-3-chlorophenyl)amino-
carbonyl] -1~ (phenyl) ethyl;
- Y represents a halogen atom, C,-C, alkyl, C,.C,
alkoxy, ~trifluoromethyl, carboxy, carbamoyl,
(C,.Cq) alkylcarbamoyl, di-(C,-C;)alkylcarbamoyl,



car bonyl ] - 1- (phenyl)eth - represents a halogen atom

d err]ndC[ err] al ky [This S 'ﬁi 4 al koxy, trifluoronethyl, car boxy,
car bandyl g banoyl , di- (Jerr]-Cerr
al kyl'car baiWé S%I&%J 3HI ] al koxycar bonyl, ani noPCT’L 98/02353

derr]- C[err] al kylamno, di- (Cferr]-Ctegr})-al kylam no, nitro, cyano,
hydroxy, tri- fluoromethoxy, Cerr]-Cerr] cycloal kyl, sul f o,

Clerr]-Cerr] alkykghtp, alkﬁicycai:bﬁhyrlr] amihdy | ml—tl,na]l.kylaﬁ[labr] -dierr]

al kyl - sul fonyl, ylc nyl , aI l t hi o-

carbonyl, err] [ 'err F]')_ % %béf amﬁ%ggo @kﬁk gﬁm §1¥ £ |
i S -

represents a dival éﬁ-ﬂlqmatéiOMOseﬁsfﬁﬁm @Y?lO eh tqiecv :
carbonyl group is lgikadHie, (QR[_ r] 1.andg r eg ots
the radi cal (CH er rrésa'er(r:]L ef%re Rgﬁkg%ggﬁﬁ'h?om aﬁ 1 an%iﬁ?/\%ere -
Rlerr] reptesents é%ﬁ n az)rﬁs krhqaxyenyy . al Ky sgrcﬁﬂaky hio-
Cerr]-Cerr] arylca:gmm az,- cgnalnmbanabhylamﬁ&tlear ihreg; adyl; =
ten-nmenbered _hefero

t db
i denti- cal or |ffrecrﬁ§1 s?{th erabaéjbvr% 1 Slg?'l ?&%Jr‘n %ﬁékﬁ 5%5% OCCRrglrre] a%d
R3 together form a (ond;CQ+NB,- qu@nxq:hl\ﬁlerc]arbonyl gricsip the linkednyl

group is linked t ( r err] rr a S def ove;
TS NRas i 9 R (PRSI LB e PR S ER, R nr oA

nitrogen omis |imiEt)uoRA: YRrES VA ahsoﬁtﬁﬁﬁfht &xem Q3 edent 808 or
1; on the condltlomﬁéwé Rﬁ(fﬁpf@ééﬁ’fé]a( Hlarioden eftidn | ear o, ZeR glkj1does

not represent hal ophen t hyl phenyl dlchlorophe

di met hyl phenyl , a2 v 2 e byt MPHenyFTO Rt RY - %’?ﬁdo‘?%mnally

di met hyl i ndol yI Aryuatoiky phemee - subxst i ten-eienbeleda gebepoxycle in

2-met ho henyl t and..o bsiLiuted
Xypheny as ﬁ:}%ﬁe%ﬁ% ¥ E'ou 9@9‘& cB52G¢ Q:tdcg.{ﬁi vﬁg §§é£EEQ

2-fl uorophenyl ove, e con |t|o
representESpyri dyl ,ca3d r@ﬁré&@ﬁ?ﬁiﬁlﬁt H’sﬂtwwlﬁ% eleeent §rg_>m ©dddsangt

S; or R and R; together form a bond;
(ii) -SOz-NR4- ~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;
20 (iv) -CH=N- in which the nitrogen atom is linked
to A; and
(v) an oxygen atom;
- n represents 0 or 1;
on the condition that -A(X)-(E),-(CR;R,),-Z-R; does not
25 represent halophenyl, methylphenyl, dichlorophenyl,
dimethylphenyl, 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
30 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
35 aldose reductase and may be used in the treatment or
prevention of the complications of diabetes: neuro-
logical, peripheral and autonomous complications, renal
complications and ocular complications such as cataract
and retinopathy.

THIS SHEET HAS BEEN
REPLACED




represent -NR[err]-, excluding the conmpound _
3, 5-di met hyl - 1- ni troacet yl pyrazol e. These conpounds are inhibitors of the
enzynme al dose reductase and may be used in-the treatnent or preventton df
the conplW@ashkzM6_ of di abetes: neuro- |ogical, peripheral ROTVERI/@ASNDUS
conplications, renal conplications and o%ul ar conplications such as
cataract and retinopathy. WO 98/ 52906

PCT/ EP98/ 02353 -4- Thg,ph ce ts e nds of
formula (1) conprise ?}f&f@%&%ﬁé{lf? Q&?Q#Eaégt%chsglt@ ocfom%lé

pot assi um cammmn%grnﬁsfgmuhauﬁm GOMpPrdsean the b%@b%sSﬁ@msi amdm. um’

hydr oxi de or t@et&l@skéﬁéhegs s OES otassﬁ%.H\Ch calé‘f'um, magn@sSHgM ne,
triethyl am ne, 1;1) erldl ne, Eﬁi’aﬁl ne, oI|n bas| ¢ .am no_aci'ds
t

(such as | ysi FENMIRLAR} neST o aﬁ?&m ‘%%n?'ﬂé'ﬁl ¥OROKIge W% h

am no al cghol suystittuted 3- amanghigsanol | (%u'un noet b.anol ). di@thylamlne ,The
term"aryl™ [ S_an_arqQmati.c fmno-- hi.c c gral 6 to
10 carbon at oﬁg gé&n‘ih %%n%her%ﬁp%ﬁl%b%t h)ﬂlpeﬁ ZJt Fm %Lei%tfoglcr%rb%)s enot es
a nono- or blhgr@iq:camllmg: vicidsn (suehat &8 Aysins.er avgioihelw 88, with
comprising  SodniddsVefddifSasOindbiaRing) t Gor 4wl QRS C1RGHRNt | Cal

or different heteroatons chosen from oxygen, sulfur _and nitrogen, such as

for exanple tHEICH 383 ryPpGPLULAnOy| rafinoethagelly | | furyl,

L etrahﬁ_dmofrr anyl, ThQIEQ?Hn “arylmi fd:&pa:leéents any_raﬁlasilna}:ia mb)‘xba-éidi:y:
enzot hi enyl ,, . zopyran nzof ur zot hi azo in

pyri dazi nyl %1'%2??{179%?,8“%&:88;??51? & r%tﬁ%&bqu‘f?ﬁ%?@?, aiégfnﬁzgl‘.xg:}h ag’

pht hal azi nyI ,Phemyhydr naplthyl, chrorrenyl chromanyl, i sochromanyl and
pyrrolyl .. THEC telfi! Mhefkd adlfokEs a Spbual g
hydrocarbon roups cont ai nlﬁ 3 toelz déybon atoms preferabl 3to 8r such

as cycl opr opy 1cg9 }gbgg.yg w1th an aromatic character or otherwise,

15 comprising 3 to 10 vertices of which 1 to 4 are
occupied by identical or different heterocatoms chosen
from oxygen,-- sulfur and nitrogen, such as for example
the aziridinyl, oxiranyl, oxazolyl, furyl,
tétra_hydrofuranyl . thienyl, ~imidazolyl, pyridyl,

20 pyrazinyl, benzothienyl, benzopyranyl, benzofuryl,
benzothiazolyl, pyrimidinyl, pyridazinyl, piperidinyl,
quinolyl, tetrahydroquinolyl, tetrazolyl, phthalazinyl,
purinyl, indolyl, chromenyl, chromanyl, isochromanyl
and pyrrolyl. _

25 " The term “cycloalkyl” denotes saturated
hydrocarbon groups containing 3 to . 12 carbon atoms,
preférably 3 to 8, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, cyclodecyl, cycloundecenyl and

30 cyclododecyl. .

' The term *halogen” represents a fluorine,
chlorn.ne, bromine or iodine atom.

The term “alkyl” denotes a linear or branched

hydrocarbon radical such as methyl, ethyl, propyl,

35 isopropyl, butyl, tert-butyl, isocbutyl, pentyl, hexyl,
heptyl.

The term “alkoxy” denotes an alkyl group linked
to an oxygen atom. Examples thereof are the methoxy,
ethoxy, isopropyloxy, butox&, hexyloxy radicals.



cycl opentyl, cycl ohexyl , cycl oheptyl, cycl ooctyl, cyclononyl,

cycl odecyl, cycl oundecenyl . and 30 cyclododecyt. The term

"hal ogé&n" ('58 B nts a fluorine, chlorine, bromne or ieodine atom The
term"al kyy %ér?@ges a linear or branched hydrocarbon radi cBFTEER§02353

met hyl , ethyl, propyl, 35 isopropyl, butys,.tert-butyl, isobutyl, pentyl,
hexyl, heptyl. The term "al koxy" denotes an al kyl group linked to an oxygen
ﬁtoml Exanpldes thereofLﬁkew]/i.be , TeEEbxPt hadiot SORIOPYHPXY ra@dlc@Y . as

exyl oxy radi

PCT/ EPOB/ 02353§é§1nﬁ1k%€|03§ im%?ﬁ 5R ATy VIR ARy | SHSH @8 BRERRXY ned
above |inked t@n@mm!}ghnlamm such- as phenoxy and napht hyl oxy. According
to the invention, Accéﬂﬁﬂé' engg S di c3hyelt sypder st%q.q(én&lgee
noreover, _a div | ent hydr ocar bo rad |ca carrying  dne

et hyl eni c oub?%gb%‘ﬁ%ls i chnger tiQS?d e%&n‘plnéan:- GF&-’C?P@i[’-‘er ra- d?rvalent

CH=CH- CH=CH-. Hfardeapyon radieal &a t'&%e Jé%hjla%{ of
formula -CO N %Sr ri heciadl ca&_\M%l raélérl kyI car bam)yl enot es
a car banoyl }635’1 %u?é‘& ﬁ'a Er &1 a%n 'rcg'hp ofTt he
nitrogen at om@ﬁsﬂﬁ@#@ﬂi-cal -(derr]- C[ err])al kyl carbanoyl" denotes a

banoyl radical sub a wth th
alkyl 15 Fiu'pia The ra .ca?'%?& AL S LB AT | ehd?, ScHarE
i
radi cal R:® cFa wlalmlocfh formylas G| €Fhe - cpddgalal R)&Cl'g(fvdlqik}?ﬂhe

radi cal '(C[eréérﬁ@éyi')aaémbaabna SONURSy BN é‘&l&&lzgﬁg%@':ﬂ%u% bty ed

Yo - (Qerr] - RSy AP Ao e@%?ﬁiﬁmég‘é'r SEmeang: tha aRdiFahe
ni trogen at om Wiih{CyC,) Eliylca@bamdylx kdenot@isCcabs.carbamoyl radical
substituted on the. nitrbgen atom with two C;-C, alkyl
15 groups. :
The radical ™ (C,-C;)alkoxycarbonyl” denotes a
radical R-0-CO- in which R represéhts a C;-C, alkyl
group. . _
The radical *(C,-C,)alkylamino” denotes an amino
20 group substituted on the nitrogeh 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
25 “alkylsulfonyl” represent an - alkyl. group linked to a
sulfur .atom which is respectlvely nonoxldlzed mono-
oxidized or di-oxidized, such as methylthio,
methylsulfinyl or methylsulfonyl.
Some compounds of this type are known. For
30 example, DE 2,415,350 describes antiallergic compounds
of formula:
R |

Rz C\

RS . COOH



The terns "alkylthio',  "alkylsulfinyl" and 25 "alkylsulfonyl"
represent an al kyl qul fur atom which is respectively
nonoxi di zed, nono- il- oxi di zed, such as met hyl t his0,
met hyl sulv{,d,w_},zggg y , corrpounds of this tyEpEeysRkgIOWN.
For '30 exanple, DE 2, 415, 350 describes anti al | ergi ¢ conpounds of formnula:
[err] -6- in Wmch Rerr], R[err]' 6Rferr], Rlerr], which are
identical or different, may represent hydrogen or hal gqgen atom an .

al kyl , al koxyinar yhigh ar&bal Rgt gReup, Rar hevlieRycpgeor 1 Wl( wRT a
car bocycl e Ordifhékéhﬁ(}yeda? repredittd hy@kogezr, 5ﬁ'1hﬁlbgen atom, an

ant i hi st am ni c- c -conpounds are f ri bec V\/m cr}heatr
formul a: [errFl?‘Ngwm ?i?%rr T¥eprTseftyia ﬁyﬁ R ofh erocyc e |
(derr]-derrpxal kwb, biyCltsewr,] aC[caﬂ:]c)cw]cé cot Iqlheterocycl.q err]-Cler r] )
cycloal kylg (CLerr]- Chrarr] ), aldeyl . errlz()?[l?rblﬁal kenyl :ﬁﬁ,ﬁtam. Jhc- -

(dJerr]- C[err])alkynyl grodp or ara cal brrrula[er rone

ket one deruvanitmlmmmmm%l 7§§b§le|st°m1@@d:na'ﬂh¥ r BFen@f "almi

gui nol ones ?_x %m gsGribed in patent EP 574 231 for an antibiotic activity.
phonyl

Qt her (aryl sul pho ni tronet hanes as inhibitors of thew
reduct ase are-nentioned e.g. in EP 0 304 R90. Ot her nitraonethyl ketoné
derivatives have been described in the |i ierat ure, for &w ﬁgeenRe laced
synthesi s internedi ates, but the pri afNHdoes not refer Wc :

potential therapeutic use of t unds. There may b

exanple J. SETER, Israel J. Ch 966) 4, /'GRZ’Z or BAKER D. C. an
S.R, Synthesis (1978) 678-9 or F%F' LY WJ.-, Synthesis (1979)
295-6 or HAMADA Yasumasa et al ., em g

" in which R° represents a hydrogen atom, a (C;-Cg¢)alkyl,
10 (C3-C¢)cycloalkyl, (C,-C¢) cycloalkyl- (C,-C,)lalkyl,
(Cg;Cs)alkenyI_I. or (C,-C¢)alkynyl group or a radical of

formula
-(CHu)j
. . Y

, Nitromethyl ketone derivatives attached to

15 polysubstituted naphthyridines and dquinolones are
described in patent EP §74 231 for an antibiotic
activity. )

Other nitromethyl ketone derivatives have been
described in the literature, for example as synthesis

20 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 PUTT S.R.,
Synthesis (1978) 678-9 or FIELD G.F. and ZALLY W.J.,

25 Synthesis (1979) 295-6 or HAMADA Yasumasa et al., Chem.
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 compounds is

30 described as having any inhibitor? activity towards
aldose reductase.



Pharm Bull (1981) 29, 259-61. The known nitronethyl..ket.one derivatives do
not correspond to the formula (1) of the conpoundsiigf t:he invention;

moreovwer, . none of these conpounds is describedras having any

i nhi bi t orYOR8(52%6ty t owar ds al dose reductase. - -WD-98/-529@ET/EPI8/02353

PCT/ EP98/ 02353 -7- Preferred corrpounds of ,the invention are those for
which, in the formula (I) - represenfs phenyl, n and p represent

0O, Z represents a bo %{f e ong,.or
represents phenyl, n repr esen ﬁgﬁgﬁé&%eggsée}l%] %%gﬁlﬁék and "‘F‘réo?ge
particularly Ifnéfséfm@h:mlbwlv rfemtw@t(sl)l Rlerr] and Rerr] represent a

hydrogen atom.ang, Z y&preseits a ﬁ@ﬂ?l or n %ﬂ&prﬁse!%e;rgﬁ%'ﬁ@’ o -
represents 1, E represents 10 %\Ierr err]-; represent’s phenyl

nis equal toFEPTESERNSehaRd @5 F&aempres&n%s’ éqdefdzfcesenaﬁeow. or |
represent 5 - Sq & rfeptesedts - pneﬁymreserﬁépﬁsatwail Enaetserﬁéyﬁéeeﬁueh. as

b hi I I h
1ond E 1 opr oSBSTaRan ox 988 BeBR RRSEHGH AN SEMet APEa WhhERurhe

consi sts of thepresennsisl ofRf @éndilRy represent a hydrogen atom and 2

Z- ?]rlglseer E A- CO- CH 1) 20
\T[m?::[]]- A(?eRLre entsr{IﬁaLaewnd )Jlﬁ%:] benZOthl[::];% ygﬂnr!an(l) - |n

represents hal® ge'?FPre-"t%fh‘?’ﬁ) P eoVerr | B JRRFGSenEs k., FH‘F?%?%%FﬁyI
Cerr]-Clesr] -gogsong,of &fifluoromethoxy; 25 - Rerr] and Rl err] represent

Fhe’ S G or 1 b r PeREsREntanaatyy & ohod: Sahahy 5B SLund FEBERSREEE Ocer
fromO, 1, 2 ad®-¥R,-,Zpr épr eguafls ta Porhd theahnedaris ra@0LH~CONH in -
- A represents an aromatic heterocycle such as
benzothienyl or thienyl; or
15 - A represents naphthyl; or
- n represents 1 and E represents an oxygen atom.
Another group of preferred compounds consists
of the compounds of formula:

R3 =2z —(CR4R2)p —'(E)n_’]—co—CHz—Noz )

20 in which
- A represents phenyl, naphthyl, benzothienyl or
thienyl; |
- X represents halogen, cyano, C,-C, alkyl,
trifluoromethyl, C,-C, alkoxy or trifluoromethoxy;

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, i, 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 -SO,-NH- in which the sulfonyl
function is linked to R;;

R, represerits 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



30 which the carbonyl function is |linked to R3 or the divalent radical
-SJerr]-NH in which the sulfonyl function is linked to R3; R3
represents a hydrogen atom (err]-Cerr] alkyl optionally substituted with

one or npwg,g’sgggﬂ;sl cal or different Y 35 radicals; phenyl pcqRiposs VY
substituted wth one or .nore identical or dlfferent Y radicals;

phenoxy WD 98/ 52906 - 8 - PCT/ EP98/ 02-353
-8- optionally substituted with one or nore identical or different Y -
radi cal s; (] eptiogpddly] seystibiikgd width onakl yoxsumoxiet uidentichloner or .

nor e |dent|ca er eat S epzot h zof
represents 5 hi??%eg.:ekftdrgﬁ ¥ag| géggéH-ldéOI&?ﬁjO égEYbali&?ﬂ c;ﬁ‘yjl'cmé):{](3&o-

pi peridinyl; Su tlrté‘%fe@s th oge 1 Jgeke &fiéﬁjtlcaé[ ¥ dEE[fgﬁF]en‘%lIY(oxy,
trifluoronmet hyadieanagXybehkzbthiengInt hBenzefupeny| oxr- R, I efimsesdst

di val ent .radi ch the carb |_grou
is linked Yo -('éRFé‘?‘P’ 'rlr'n"})‘éq’i '%ﬁ]d"?@f‘li%e%]r&swis t hé®T adi c?y ‘9 p.
(CHerr])[errpiBesidinlere q is chosen fromO0 and 1, and where Rl err]

t hyd | k ;
(TLorS ) M B B L) ey, A2 ) et

- (CR[ err] R er Epjifducromgtdyli.e qarhacss wetfhiaremeihoxy| o¥)PhaRydir] - in
YVhI Ehdel is as defdepad sfé@ﬁéed a (dl\@a:ré%izgkadibdwmémtﬁrbﬁegeg atomt Ih s

i nke [ ogen .at.o resents 0 ot.l: an the
condi t i onlthat A(Sg):ol %e???”{i’@ﬁt}bn?ﬁ[ é?"‘}‘ﬁ‘[%’ Io] gf°ﬁf’er’rﬁ @&8&‘3 t=°
repr esent hal—dm?qayl - amdt Ryl pépnglsentsdltdfd oraxﬂ)heafyl ,{ G, hptByy | iberey | -,

4-et hoxy- 2- me émc&%@é%“é’f%m "B b T0OaNe: SR Q‘gﬁ!ﬂggfents a

2- hydr oxyphen ubstitute group
substitut ed whyElroges AFPmx ae’hd'—';oﬁbléhbﬂlygs’gbﬁt Pruﬁeéhgnﬁ'llu&r@pﬂbnyl as

defined above,(iand o LR, CORHI WhikH e Wt shy EPELSRP! S PNAHKEM £
15 - (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) a hydrogen atom;
20 - n represents 0 or 1;
on the condition that ~A(X) - (E) 5- (CR;R;) ;-Z-R; does not
represent halophenyl ' methylphenyl, dichlorophenyl,
dimethylphenyl, 4-ethoxy-2-methylaminophenyl, wmethyl-
indolyl, dimethylindolyl, 2-hydroxyphenyl substituted
25 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 répresents pydridyl, X
represents methyl and n is equal to 1, E does not
30 represent -NR,;-,
as well as their addition salts with pharmaceutically
acceptable bases.
Among the preferred compounds of the 1nventlon,
there may be mentioned:
35 (1) nitromethyl 2-trifluoromethoxyphenyl ketone;
(2) nitromethyl 2-cyanophenyl ketone;
(3) nitromethyl 2-ethylphenyl ketone;
(4) nitromethyl 2-trifluoromethylphenyl ketone;
(5) nitromethyl 2-ethoxjrpheny1 ketone;



represents nethyl and nis equal to 1, E does not 30 represent -NR4-, as
well as their addition salts with pharmaceutically acceptabl e bases. Annng
t he preferred conpounds of the invention, there may be nmentioned: 35 1)
ni t romet WYP 935899+ | uor omet hoxyphenyl ket one: (2) n|tronethFFTET?VEﬁﬁbhenyl
ketone; (3) nitronethyl 2-ethylphenyl ketgng;, (4) nitronethyl
2-trifluoronethyl phenyl ketone; .(5) nitronethyl 2-ethoxyphenyl ketone;

WD 98/ 52906 (g) nltrometh 1 2- -iso ropyloxyphen YEKEESFE 02353 -9- (6)

ni tronmet hyl 2- |?oproEé ke one ni traonmet hy

2- met hyl - 1- napht hyP1kEPBR g8¥ Ph?h%ﬁcﬁ?F?Pﬁaphthyl ket one;
(9) . RItrOﬂEtmabl3nihk0mﬁbh?10BbHHMdﬁbi?éﬂa HEoFE kétoné 10) nitronet hyl
Aot iyl o n 12 R0 1 1 BTCERPRER Bty FPI R0 (b] €atdn-2-y1 ketone;

benzo[ b] t B en{30y| hhempmathylf ofametbexy:8)ytrifluoromethyl -1-naphthyl

N-[ 3-chl or o- 4- n|trgggﬁg%lcarbonylphenyl]acetan1de 10 (13) nitronethyl

4- am no- 2- chl or opheny étone; (14)
N D5 o or or 4 3y GnBesbyAann Ay PikEe turkearkrny) 13ymethyl -

N-[ 3-chl or o- 4- nltraaahbquehae&yprmnHénzhﬂé&dmﬁbnimmaep1de (16)

N 3- ol or o- 4 Ae) r BaCRERErBak eI Ei L iRy bohont beseRagfaes (17
N-[ 3- chl drt- 4{aB9 r nittropetaylody-autiew 3 -¢horopienyl cketagepenzani de; 20
5 19) N-[3- CthFQ 14K n'Ergﬂﬁogﬁj§a§g¥%%ﬂggﬂpdJéf%éh§ﬁ§henyl]benzamide;

et ranet hyl cyc 5ropanecar30xan1
N- [ 3- chl or o- 4{ABY r BrdBhyhd ereordyniirarang thyderrbemy Hehenyl) -4 -chloro-
N-[ 3-chl or o- 4- ni t r paBkRWigar;bonyl phenyl ] cycl o-

(16) N-[3-chloro-4- n1tromethylcarbonylphenyl] ~4-methyl-
15 benzamide; .
(17) N-[3—chloro-4-nitromethylcarbonylphenyl]—4—
_ methoxybenzamide;
(18)_N-[3-chloro-4-nitromethylcarbon?lphenyl]-2—tri-
fluoromethylbenzamide;
20 (19) N-[3-chloro-4-nitromethylcarbonylphenyl]-2,2,3,3-
tetramethylcyclopropanecarboxamide;
(20) N-[3-chloro-4-nitromethylcarbonylphenyl]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- n1tromethylcarbonylphenyl]benzo[b]—
thienyl-2-carboxamide;
(26) N-(3-chloro-4-nitromethylcarbonylphenyllbenzo-
35 furyl-2-carboxamide; .
(27) N-[3-chloro-4-nitromethylcarbonylphenyl] -4-chloro-
phenoxyacetamide; _
(28) 2-chloro-N-[3-chloro-4-nitromethylcarbonyl-
phenyl]phenylacetamide}




N
[

pentyl acet am de; (22)
chl or o- 4- ni t ronet hyl car bonyl phenyl ] - 3- phenyl - propaneam de; (23)
chl oro- 4-ni tronet hyl car bonyl phenyl ] - 2- phenyl - propaneam de; 30. (24)

3-
3-
3- chl owerodssigelr onet hyl car bonyl phenyl | phenyl - acet am de; Pf:?ﬂ'hs/ozsss
3-chl or o- 4-ni t ronmet hyl car bonyl phenyl ] benzo[ b] - t hi enyl - 2-car boxam de;
) N-[3-chloro-4- n|tronethylcarbonylphényhibenzo- 35

yl - 2- car boxam de; (27)

3-

chl or o- 4-(@i%0 r SireBmPhdarooryindtaramet iy kearhony hipbaox ) he dt d4de; (2.8)

hl oro-N-[ 3-chl o ﬁyﬁwéﬂgt ﬂygp@ DhsaN. gnyl acetam de; . WO
52906 e By te é&QaP b8/ 353 - 10 - (29)

[
[
[
[
26
ur
[
-
8/
[ 3-chl or o- 4(ﬁpﬂrgﬁéﬁhﬁ#@éFﬁbﬁwqﬂﬁﬁﬂmﬁth¥¥9ﬁrb°nyip eny.
|
[
u
[
[
It
4
[
[
[

hl or ophenyl ) cycl oot eisl {cd)amide ;

grﬁﬂé?ﬁ§|pﬁgﬁ§ §F§#ﬂyl rbo@wﬁgkﬁghéthyfcarbonylphenyl] -4- chloro-»f-

3-chl or o- 4- n|tr&ﬁquﬂasnﬂﬁmqﬁmﬂﬁﬁwl] 4-chl oro- benzenesul f onani de; (32)

Cormt i 4-(Plﬁt)l\l- d| wfﬁﬁ}p% r]B} am no -2- 10 oﬁi{:ﬂgﬁ%?ﬁenﬁéﬁé~

ronet hyl henyl e rophenyl ketﬁne;
) N-[2-chl or o- 35k W@ﬁcarbonylphenyl]acetanide (35)

2- cm or o- g (3ishr ij;&;tﬁwdém{ bomy-l pth(chH (&é@?hﬁéthﬁhﬁﬂ%ﬁ%ﬁ)ﬁ@t—&m de; (36)

4-chl o nitro ar e acetam de; 15 7

4- chl i‘g 3- mtr&@ﬁ%ﬁ mglnyf%ﬁ%'h% -2-net hyl - phenyl acet ani de; (38)

[ 4- chl or o- 3-(13i40)r drrelt2dndhdantvotBAH rptiergh thw&eambosnlphaayiaecepaa}de.

2-[ 3- chl or 0- 4- njdlyr qfreidd 1 phEsy, 1phenyl] -2-methyl-

car bonyl net hyl gr?\t noca lt%orﬂp/ ]%ggm C ac+é%§)fcagﬂony phenyl] methy
phenylacetamlde,

(36) N-{4-chloro-3-nitromethylcarbonylphenyl]acetamide;

15 (37) N-(4-chloro-3-nitromethylcarbonylphenyl] -2-methyl-

phenylacetamide;

ZOZYNZITFZEEZ
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(38) N-[4-chloro-3-nitromethylcarbonylphenyl]benzene-
sulfonamide; ' -
(39) 2-([3-chloro-4-nitromethylcarbonylphenylamino-
20 carbonylmethylaminocarbonyl]lbenzoic acid;
(40) N-[3-chloro-4-nitromethylcarbonylphenyl]-1,3-di-
hydro-1,3-dioxo-2H-isoindol-2-ylacetamide
(41) 1-[3-chloro-4-nitromethylcarbonylphenyl] 3-phenyl-
- sulfonylurea;
25 (42) nitromethyl 3-methyl-2-thienyl ketone;
(43) N~[3—chloro-4-niﬁroﬁethylcarbonylphenyl]-2~methyl-
phenylacetamide;
(44) N-[3-chloro-4-nitromethylcarbonylphenyl] -2-oxo-
piperidine;
30 (45) N-[3-chloro-4-nitromethylcarbonylphenyl]-1-(4-
chlorophenyl) cyclopentanecarboxamide;
(46) N-[3-chloro-4-nitromethylcarbonylphenyl]indan-2-
ylacetamide;
(47) N~[3-chloro-4-nitromethylcarbonylphenyl]-4-chloro-
35 ‘ phenylacetamide;
(48) N-[3-chloro-4-nitromethylcarbonylphenyl]-3-chloxo-
phenylacetamide; '
(49) N-[3-chloro-4-nitromethylcarbonylphenyl]-3,4-di-
chlorophenylacetamide;



(40) N-[3-chl oro-4-nitromethyl carbonyl phenyl -1, 3-di -

hydr o- 1, 3- di oxo- 2H-i soi ndol - 2-yl acet am de (41)

1-[ 3-¢hl -4-ni tronet hyl car bonyl phenyl ] - 3- phenyl - sul fonylurea: 25 (42)
ni tr-orret'ﬁ&ﬁgés%%-hyl -2-thienyl ketone; (43) PCT/EPY8/02353 .
N- [ 3-chl oro-4-ni tromet hyl car bonyl phenyl ] -2y net hyl - phenylacetan1de, (44)

N-[ 3-chl oro-4-ni tronet hyl car bonyl phenyl ] - 2-oxo- piperidine; 30 (45) N

3-chl oro-4- nlH@@WE@ﬁWJXEKIHBQ¥KEHW%}oﬂeéﬂylcarbonylphenyl] -4- methyl-

chl orophenyl ) cycl op ecar boxa (46)
N-[ 3- chl or o- 4- n|tréﬁﬁ¥ﬁar Qﬁﬁﬁ$1henyl]|ndan 2- ylacetamni de; (47)
N-[ 3- chl or o- 40snnwmﬁmiﬁdh&ﬁﬁﬁxudmﬁmwwmétﬂymbhﬁbbny&ﬁhenyl] -3-methyl-~

phenyl acet am de; % 4-ni tronet hyl car bonyl phenyl ] - 3- chloro-
phenyl acet am de; 4& %%(ﬁHég% “-ni tronet hyl car bonyl phenyl | - 3, 4-di -

chIoropheﬂ?Iad@RﬁmNﬁi3 chlr®st Sepogomethylcarbonylphenyl] -3, 4~ dl-~

PCT/ EP98/ 02353 - 1lhetHyibheny 1acetam1d ;
hL[S-chIoro-41Htrone¢hylcarbon | phenyl -4 et h

N-[ 3- chl or o- 4- 1% St 3iFRETRT Tlph%ﬁwftbwfse épmf R
(52) N-[3-chloro- 4ﬁﬁddfﬁﬁé&b&h@ﬁa@ﬁyhaéeamhhe3 4-di -

nethylphenylacgﬁénhge EﬁﬁPr?ééBnlégggééhgiggg onyxpgg&paﬂyhphenyl] 4-tri -

n Igéetan1de (51)

f I uor onet hyl phen Iace a

N-[ 3- chl 01®- 4- ni t r rathpetyphémylaeéeanifle4- 10
met hoxyphenyl acgtangdes
N-[ 3-chl or o- 4- nlgronethyécar onyl%ﬁ%ﬁ??ftRY%F?FEPnK%gﬁﬁﬁzbetanl trc’(56)

N-[ 3-chl or o- 4- nltr@mﬁ %ﬁW@@%henyl] 2-fluoro- 4-bronophenyl acet am de
15 (57) N-[3-(®¥)ono- [43r&ﬁl@f@lbyﬁﬁefeﬁ&hymeafbbnﬁbh%w] -2-fluoro-

phenylacetanlde 4- bromophenylacetamlde,
15 (57) N-[(3-chloro-4- n1tromethylcarbonylphenyl] -4-fluoro-
phenylacetamide;
(58) N-[3-chloro-4- nltromethylcarbonylphenyl] ~-3-phenyl-
2-propeneamide; -
(59) N-[3-methyl-4- nltromethylcarbonylphenyl] -2-methyl-
20 phenylacetamide; _
(60) N-[2-bromo-4-nitromethylcarbonylphenyl]-2-methyl-
phenylacetamide;
(61) nitromethyl 2-chloro-4-methoxyphenyl ketone;
(62) nitromethyl 2-isopropylphenyl ketone;
25 (63) N-[4-chloro-2- nltromethylcarbonylphenyl] -2-methyl-
' phenylacetamide;
(64) nitromethyl 2-chloro-4-phenylthiophenyl ketone;
(65) N-[3-chloro-4-nitromethylcarbonylphenyl] -4-[3-
chloro-4-nitromethylcarbonylphenylaminocarbonyl] -
30 3-phenylbutaneamide;
(66) nitromethyl 2-chloro-4-phenylsulfinylphenyl
ketone; :
(67) nitromethyl 4-chloro-2-triflucromethoxyphenyl
| ketone; '
35 (68) N-[2-(3-chloro-4-nitromethylcarbonylphenylethyl)]-
2-methylbenzenesulfonamide;
(69) N-[3-bromo-4-nitromethylcarbonylphenyl]-2-methyl-
phenylacetamide;



(58) N-[3-chl oro-4-nitromethyl carbonyl phenyl ] - 3-phenyl - 2-propeneani de;
(59) N-[3-nethyl-4-nitronethyl carbonyl phenyl ] -2-nethyl - 20

phenyl acet am de; (60) N-[2-brono-4-nitronethyl carbonyl phenyl]-2-nethyl- «
phenyl acev@ns/stops (61) nitronet hyl 2-chl or o- 4- met hoxyphenyl p&avEPssm235362)
ni tromethyl 2-isopropyl phenyl ketone; 25 (63) N -
[ 4- chl or o- 2- ni t romet hyl car bonyl phenyl ] =-22net hyl - phenyl acet ani de; (64)
ni tromet hyl 2-ch| oro-4-phenyl thi ophenyl ketone; (65) - ,

N-[ 3- chl or o- 4{ P} r8nd2 nghtaFeohynphERrREhYcarbonylphenyl] -N-iso-

chl oro-4-nitronet gpfé?%bﬁéﬂkéﬁéﬂﬁhﬁﬁhaﬁidbbonw 1- 30 _
3- phenyl but aneam de; 6) nitronethyl 2-chloro-4-phenyl sul finyl phenyl

ket one; (67) nitronethyl 4-chloro-2-trifluoronethoxyphenyl ketone; 3S . (68)
N[ 2- (3-chl or o- 4- ni t r Dhet bpmpaundsy |gheoéetinyehfion are for example

2- met hyl begnz and de- .
N-[ 3- brom%— 4- |%#%Ir?§€h)r;%cg§°r %i%? pﬁé’nyFP-_e_Z-%%%%?/Y%n%hé‘}]eﬁ%%% an‘iAc}e; and WO
98/ 52906 (B) : PCT/ EP98/ 02353 - 12 - (70)

N-[ 3- chl or o- 4¢xj tr onevhul Gkt Phesp | Eobmuda- PrPPMAEnERNepebana de.
The conpounds_of the mvegtloE,are f,%r. ﬁxarrpl e 5 prepar'ed according to the
fol l owi ng netFEoR ¥R¢ SAH PBEY-LEARCIIST &ldroducts of formula (1) may be

prepared fromthe cargoxylic e :Sj 1) '

R[err]-Z-(CR[err]R[errT)'f'e r]?§ "FéSH‘]-/ﬂE Z:H?Hlo (B)y the action of
di- ((err]-Cerr])al kyl cyanophosphonate andg nitronethane in the presence
of a base in a solvent which is inert towards the reaction, preferably in a

pol ar apAéti cbgolbhent acbdbnasofi dat-hid, - habkyt eyansphospharfatteanand
Advant ageous| y; ¢ £ 8feFRAAE T3] | Bhf pPfsence of a base in a solvent
which is inert towards the reaction, preferably in a
polar aprotic solvent such as dimethylformamide or
tetrahydrofuran. Advantageously, the molar ratio of the
15 carboxylic acid of formula (II) to the nitromethane
varies between 0.6/1 and 2/1, preferably between 0.8/1
and 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
20 metal alcoholate and especially triethylamine,
pyridine, butyllithium, sodium hydride, potassium
carbonate, potassium' hydroxide or potassium tert-
butoxide in a ratio of the carboxylic acid of formula
(II) to the base of between 0.2/1 and 0.'5/1, or better
25 still in a ratio of 0.4/1.
The reaction temperature is generally between
-78°C and the reflux _temperaturé of the solvent and
preferably between -5°C and 80°C. @Generally, the
reaction is continued for 2 to 72 hours, preferably for
30 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 to the phenyl ester of formula (III)
according to the following reaction scheme:



15 <carboxylic acid of formula (Il1) to the nitronethane varies between
0.6/1 and 2/1, preferably between 0.8/1 and 1.2/ 1. As base, use is

pr ef efabl f an am ne, an alkyllithium - an al kal

al kal i ma‘t¥ @gsvro nate, an alkali metal hydroxide or an aI ﬁfm’%{ rsr%t al..
al cohol ate and especially triethyl g ne, pyridine, butyll'ithium

sodi um hydri de, pot assi um car bonate, potassium hydroxide . or
potassium tert- butoxide in a ratio of the carboxyllc acid of for mla (I1)

to the base ofg & —A08odh 5/ 1, v
0.4/ 1. The reaction terrggraatur,‘(e I's @jenerally bet a’%n -);'u,trr]c ani
reflux tenperature of the %Bl vent and preferably '%tween -5[err]C - and
80[err]C. Cenerally, the'feaction is continued f 2 to 72 hours,

preferably for 30 2 to 18 hours. (B) As a variant - the product of
fornula (1) may be prepared from the abaarorRpe .a—:-f—dm*ﬁnd-ﬂ‘oéll) by
prior conversion to the phenyl estes of. fornula ,SI 1) &ccording to the
foll owi ng reacti on schene: WO 98/ 52906

PCT/ EP98/ 02353) - e [¥fddarleion NG PEBRANIYL Obot psDITaMA) rﬁe("')
may be carried out, reacting sucgessivel | t aneou sI ﬁ

POCI [err], &ﬂmmyéﬁ QUE BY 3BEEEAD%SHFLEREL B bV o SEn A BT %%?

which is i nersom\yardﬁ: t beCl gacahdn.phéesl aifolsient absemsed, ort iirs the
preferably an I vent h 2s dichloro -
shice 3V sclhes G OLUEIING: | DSERE  Oho

t ol uene. | 0 t RS step, rati o of r especti ve
POC [err], toreastdmmbodhen acﬁ@lotferftorml used, (i9)isi Qqﬁf@@@m yan

between 1/1 apd o/l sB&vQ%EteéuEE'|£sth§1éﬁ1690hétﬂgﬁl béh%@hée orlit is
preferable that _the nolar ratlo Qf the car og/?lc acid to the Ehenol 'S

bet ween 1/ 0. 9 t@d#eRer X0 oFhpg; t"-éF5§t iS4eR hi &he aipdars XAELYsOL TROCGIaact i on
tenperature | yeathedtivifly t pgedys| yobaineerarb8kelikC adidt RE r Ebruula

tenperatuye OHII) 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-
15 tageouély between -78°C and the reflux temperature of
the solvent, 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 formed
20 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 wvaries advan-
tageously between 2 and 72 hours, preferably between 2
25 and 48 hours. For this stage, the molar ratioc of the
compound of formula (III) to the nitromethane will be
set at between 1/1 and 1/5, this ratio being preferably
‘equal to 1/3. As appropriate base, there will be used
for example an alkali metal hydroxide, an alkali metal
30 carbonate, an alkali metal hydride, an alkyllithium, an
amine or an alkali metal alcohoclate. Thus, the base may
be, for example, selected from potassium tert-butoxide,
sodium hydroxide, potassium hydroxide, potassium



the solvent, preferably between O[err]C and the reflux tenperature of the
solvent. This reaction is continued for 1 to 48 hours, preferably for 1 to
8 hours. b) The phenyl esters of formula (I111) thus forned 20 -are -
t hen treawedsmsdge_nitronmethane in the presence of a base alpce/Epogiasst ure
~of between 20[err]C and the boiling point of the solvent and, preferably,
between 20[err] C and 40[err] C. The durat lén -of the reacti-on vari es advan-

tageously between 2 and 72 hours, preferably between 2 25 and 48 hours.
For this stagEarPABakSyarsediy® Eydtideonbdtinedldthigmm aad( IBYYidine he
ni tronmet hane thel mbEasetradtiocbeifvatie IPHepll dsbert BES forimud DE{TI) to

preferably equal to 1/3. . rogriate base. there wll bg used fof._
exanpl e an al EgFi tk??eﬁealw %r%%pdg‘, V. ttéﬁgl?zﬁ"ﬁs,%t ?ggﬁenceer nafE, ]ajns'al kal i
met al hydri dethas zBkybl behngnprafexdbiy equal daidkal/3 met al al cohol at e. :
Thus, the fpase may be ?gaggaé | egt f é?é:}' r b | de,
sodi um héjdroxi'de', OS%’?%S I um &hrggo%ﬁ&?%’ E%(%:'[ ?S}'tSI umm% %gl LS‘%IS%G
PCT/ EP98/ 02353°mpeundsc gfhSpgmetlas ddilum hydri de, butyl lithi um and pyri di ne.
The mol ar ratio of thenehenwW @l efophular Maha dddve, 19 Lheebmaa Wd |1 be

advant ageousl etween 1/1 and 1/5, this ratiqg.bein referably equal to
1/3. 5 4nd ﬁerr?ﬁ%%%?ﬁl?%s éF%)o'\IN%t‘ﬁe p ra‘??‘gﬂmd?dfheoégrrp%fﬁ\ds of
formula (1). Wheenkionhmafyobeulcbt{dinaddby, reacsinguahn tawill dwd ide of
represent.s, - the C nels_ Qf _ ' tiQn . be, obtai

reacting 1§°n g?f)gﬁﬁ%ﬁ d}g’.gfo(rlagﬁﬂfo? nﬁaﬁ%e?’?’}% - (%R[ grﬁ¥] R?él‘r]?[_grﬁrg] b%o hal
where R err], 2Rpeps] deifimed abovehApd shal atsdaf hadegabordaihd Widih ian a

hal ogen atom awihd 2% Fea@1ef fenla (1V): [err] in which A and X are as
defined above. 15 The procedure is carried out in the presence of

a base, preferably an am neNHstuT —aC RYTTGH 2 NQ 7 | efMy| ami ne or
di met hyl am nopyridi ne, in a sol vgnt, :
in which A and X are as defined above.

15 The procedure is carried outﬁ 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

20 solvent, for example between 0 and 40°C.' The duration
of the reaction is between 2 and 48 hours.

Examples of preferred solvents are dichloro-
methane, tetrahydrofuran, benzene or toluene.
When, in the formula (I) above, n is equal to 1

25 and E represents -SO,-NR,-, the compounds of the
invention may be obtained by reacting a sulfonyl halide
of formula R,-Z- (CR;R;);-S0,~-hal where 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

30 procedure is advantageously carried out in the presence

| of a base in a solvent at a temperature of between
-20°C and the reflux teinperature of the solvent. The
preferred operating conditions are the same as for the
reaction of the acid chloride with the amine of formula

35 (IV) above.



preferably an aprotic solvent, at a tenperature of between -20[err]C and
the reflux tenperature of the 20 solvent, for exanple between 0 and

40[ err] C. The duration of the reaction is between 2 and 48 hours. Exanpl es
of -pref eW@8¥5¥W0Gents are dichl oro- methane, tetrahydrof ur BRT/ESEHIBAL or
tol uene. When, in the formula (I) above, 18 I.s equal to 1 25 and E

represents -Sq err]-NR[err] - t he corrpounds of the invention may be
obt ai ned by reacting suLf o [ de - I

Rerr]-z- (CR[err]R[er% )[érr?xtb?g&r’] w%e?g%]: ]]e, R[ler} ]‘-=1 J'ezr'sr'
and p are as W‘F%’é@eabcﬁﬁé thasize atﬁ@l ogenzytoneshprh @f ferreuld

formula (1V) gprflpti ned above Here again, the 30 procedure is .
advant ageously carried out in the presence of a base in a solvent at a
t enperature of between -20[err]C and the reflux tenper ajfl \of the solvent.
The preferred opefat HTeZ con( R Rilp B(E Yphe-peet0 s act(lll)on of the
acid chloride with the am ne of fornmula 35 (I'V) above. WO 98/ 52906
PCT/ EP98/ 02353 - 15 - As a variant it is ﬁLssibIe in a first instance, to
synt hesi ze th e r f C i ng.to of

t he react :gon %:t:%ggé%h? s,_I_g c"Ql) Fnuéﬁl d‘l%#tich% %F%E%Ct géqbe%zyl(‘gi;)teer of
formula (111 )bQSIOVheaa@e i '@henf tm tvoadthdhe | hengplpesi@rcodf fopuska as

described aboygrry pieRHd )am NoES nd4¥methaheNth Echep RFQ@@@nizelQ:f
-CONRerr]-, an acid halide fornula Rlerr]-Z-(CRerr]Rerr])[err]
CO- hal , V\/nereaFﬁ’%?F] ?SRFQFF]"-%RFE Ve€Z and p are as defined above and hal

is a hal ogen atom -i stlegact¥)d whéh an isr equal tor mil and VE: ::[ef;ﬂ‘ésérﬂ:s

Lﬂdwgi rcgpr eggﬁt;( ?rg?erﬁk?ef :?Fgr r?goaghggllfion prﬁk'haé‘lg]e%’o fcﬁaf&’r}oz}

CO-hal, where R;, R,, R;, 2 and p are as defined

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

NHz-—/'\-co—o—-O
X :

i5 in which A and X are as defined above; or
- step (ii) when n is equal to 1 and E represents
-S0,-NR,-, a sulfonyl halide of formula R;-2-
(CR;R;) ,-S0,-hal, where R;, R,, R;, 2 and p are as
defined above and hal is a halogen atom, is
20 reacted with an amine of formula (V) as defined
above; or '
- step (iii) when n is equal to 1 and E represents
-NR,-, a compound of formula R;-Z-(CR;R;),~hal,
where R;, R;, R;, 2 and 'p are as defined above and
25 hal is a halogen atom, is reacted 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;, 2 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 'fozjmula R;-2- (CR;R,) ,-hal, where
R,, R,, Ry, Z and p are as defined above and hal is



(CRlerr]Rerr])[err]-STerr]-hal, where Rerr], Rerr], Rerr], Zand p are
as defined above and hal is a halogen atom is 20 reacted with an
am ne of fornmula (v) as defined above; or - step (iii) when n is equal to
1 and E me@o®ssnés - NR4-, a conpound of formula PCT/EP98/02353
Rlerr]-Z-(CRlerr]Rerr])[err]-hal, where_Rerr], Rerr], Rerr], Z and p
are as defined above and 25 hal =i £%a~hal ogen atom is reacted with

an amne of formula ( as defined ahove;, or - ste i v) when is equal to
1 and E represents®- %}\?g,erén afWeny dE of SPGERG awgtg dn ae]*°°,°1 of
Rl err]-2Z-(CR[ err] REermhlpedWY) €HO, where Rerr], Rerr], Rerr], Z and p

are as defined above, is 30 reacted Wt ramyam ne of formula (V) as
defi ned above; or - step (v) %nr i S~equal i Nd E represents -0, a
conpound of forrmula Rlerr]-2z- e§r Ié@err fal ,(Mlhere R1, R2, R3, Z
and p are as defined above and halxis WD. 98/ 52506 ~ E
PCT/ EP98/ 02353 - 16 - a halogen atom is reacted with an al cohol of
formula (Vl): [err}ni whighch Andn¥& Xxrer asadefdmeteebmtee; 5 - step
(vi) wheng is equal de@pl, (A) OPheACH Sis &GhdR4ro A %Or%ﬁéeéeheer esent s
-SOerr]-NH, an_isocyanate of fornula R[err]ng er{rq_&-l\lzC: ). Iin which R3is
as defined ab6PeNRss rRat® el WEhZaRRAEFENSE G wulE ¢ VRRad SISHRREFCabove;
10 - sbep formplaher,-80,sNe@+dl, t dnl @hdch rRpreasentas - dafiiRgd an
acid of formu err}-z- ert | Rl.enr])lerc] - ere errl],, err],
Rerr], Z andggogrgé a%sde el(anﬂetaé%bcl‘?\[/lg‘,h i rgg'é‘ d ‘\?mft\r'\@%%“‘%% ne('r"lc?f £5r mul a
(V) as definedefbped. abone:conpounds of forrmula (1) may be obtained 15
from conpgyunds of fog sls j | @l VELSHO t ep e
conpounds of farnul asEE:é |(r‘1’(lv\1})1| g’hﬂér%glrg %%ugﬁ% ?6 jlE ?gargsgﬁpgg%%&thr—l-, p
represents 1, —ﬁf)émi}-, an acid of formula R;-Z-(CR;R,),~-COOH, where

Ry, R;;, Ry, 2 and p are as defined above, is reacted

with an amine of formula (V) as defined above.

Some compounds of formula (I) may be obtained
15 from compounds of formula (I) using simple conversion
steps. '
Thus, the compounds of formula (I) in which n
is equal to 1, E represents -CO-NH-, p represents 1, R,
and R, represent .a hydrogen atom, Z represents a bond
20 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 equal to 1, E represents -CO-NH-, »p
represents 1, R; and R, represent a hydrogen atom, 2
25 represents -CO-NH- and R; represents 2-carboxyphenyl,
by the action of hydrochloric acid.
~ Likewise, the compounds in which n represents
1, E represents -CO-NH-, -(CR;R;),- represents CH, and R,
represents 2~ [(4-nitromethylcarbonyl-~3-chlorophenyl) -
30 aminocarbonyl]-1i-(phenyl)ethyl may be prepared by
reacting the dichloride of formula
C1-CO-CH,-CH (Cg¢H;) -CH,-CO-C1
with two equivalents of the ester of formula
NH, -2 (X) -~COOCgH,
35 in the presence of a base, and then treating the com-
pound obtained with nitromethane in the presence of a
base.



and Rlerr] represent a hydrogen atom Z represents a bond 20 and R3
represents 1, 3-di hydro-1, 3-di oxo-2H-isoi ndol -2- yl nmay be prepared from
t he corresgondr ng conmpounds (having neanings of A and X which are

i denti calYOPB5¥%Pech n is equal to 1, E represents - CO N+, FCTAESPA¥SHt s 1,
Rlerr] and Rlerr] represent a hydrogen Aatem_Z 25 represents - CO- NH and
R3 represents 2-car boxyphenyl by the action of hydrochloric acid.

Li kewi se, the corrpounanf1 24 epggsergocmilul; repiesenhs - C&N_—hy
-(CRerr]Rerr]) err] repres ts 2 and represents

2- [ (4-ni troneshEbasBseA - Srem oF@ﬁﬁéﬁ?P-?llx'o available compounds by

a]rn ]hocar Ibonyl h%h%Fem%M t-_rrmllfq_q-_prepar ed by reactr ng thet di chl ori de
o] ormul a e err err :
equi val ents of the esﬁa‘éJ 8?‘§(f or e[il ]]e%'r]%g[e( grr?g[ e’\r{\oﬁ'm%%a i
t he preserke dffva bmsge, bandbtadmed efitomg thiee memmﬂh.ngt armenbsm of
ni tr omet hane '5gr;n¥3apr ce of a base. WO 98/ 52906

he "c

PCT/ EP98/ 0235 rrgounds of formula (I are easily synthesized
fromcomercially amaramsoe Bpounds by methods KYib%h in the art. By way

of exanple, tReceRRigdecOf af %%Eédﬁre (ENhpPB¥i ﬁ obhai Ng€epsonzdhe
correspondi ng gm_nes of forrrul a (Vi) NH2- A( (

according toS&S5toee conprising the steps con- sisting of: 10
- protectong the arﬁ n0prbuacti1ug wthé aamimd ectfunetgrooup with asaa

(derr]-Jerr exa tl%gc

am ne thus pr tect e vm t h “}?ci err 1-1 % ]@hﬁz?ﬁ%’gﬁéﬁﬁ 3’(‘1 ﬁghd

ni tronet hane £Pn E&xamPleraaatitle of a base and then - . deprotecting the

amno function, for exanpt€acting the amine thus protected with
di(C,.C;)alkyl cyanophosphonate and nitromethane in the -

15 presence of a base; and then

Vi)

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

The capacity of the compouf_xds of the invention

20 to inhibit the enzyme aldose reductase and to prevent’
the accumulation of sorbitol may be demonstrated during
standard laboratory tests below:

1) Study in vitro: inhibition of aldose reductase
25 The aldose reductase used is obtained from male
Wistar rat crystalline lenses according to a modifi-
cation of the method of S. HAYMAN et al. (Journal of
Biological Chemistry 240, p. 877, 1965). The enzymatic
extract 1is diluted in a phosphate buffer in the
30 presence of NADPH and various concentrations of the

test products. The reaction is 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
35 calculated for each product concentration and then the
concentration necessary for a 50% reduction in the’
reaction rate (ICg,) is evaluated by linear inter-
polation. The results are presented in Table 1 below.



by the action of sodi um hydroxi de when the protective group is an acetyl
group. The capacity of the conpounds of the invention 20 to inhibit the
enzyme al dose reductase and to prevent the accunul ation of sorbitol,my be
denonst r Wedssdegusng st andard | aboratory tests bel ow 1) Stggygpbgisiztd O

i nhi bition of al dose reductase 25 The al dose reductase used is-
obtained fromnmle Wstar rat crystallna8l enses according to a nodifi-
cation of the nethod of S. HAYMAN et al. (JournaL of Biological Chemstry

240, p. 877, 2968tud¥hanenivont redactiant ofs sdivhitterd iaccu phapho
in the 30 resence o H d | : [ : ot .
30 PrITer ShN A g e 208 S

product s. The , reaction 1s  initla edf

reaction rat eP¥s ifEFayeneusy wiecetrngol shreptozptepiRarl Hcéf'g/]<_99f-
NADPH by spre{r ophenomeeivadl =30 ofdl dhGathenEti Of fder Hest35
calcul ateq for eg&?}tgr oduct &ﬁ_‘onc ntratlgr_\ and_t hen t.he cogcel_rl\t ratio
necessary ¥ or PEOSHS Pedutti 5PS ntPAB rBactd ofi YPREBSEPE er ] )%  Bvaltht ed
by linear inthourpol ahdort2 Theuwmsubifsear etheesanjection Tahf e st rag oo

WO 98/ 52906 ‘ : : / I Q2383 - 2)
Study in vi vo;zoFggtljcr:lt'i c?nlgot%tesec?r blll?% saggﬁrerﬁl att:thleon1 % tggggw g rraeer}%v star

rats are. nmadetdeabeate @re nstunasdusand decapitated r apdozeheri Fhesr

mg/ kg) . They LheRArhiRCeinedAly Olfte t I E&hesPEY . Of AFBEr! eektTad¥i@HiCt Sshei N
the formof a suspension, 4 hours, 30 hours and 52 hoCL{Irs after. the
zﬂ? ?d.lng to

d
i nj ecti ont®f SCFEIE- Bt ninETR RFEFSRr $5aMRASHRS | 36E°4
treatnent, theheat Sseazgmationedeghbdiecdpstatibddandoy heM tthe BERGNEIER

nerves are re . tere extr i . Sor b tpl ks t nerves
i s nmeasured a%&gﬁoﬁgtg’ft h)éhzg’%'zgf%i%q‘%%é%ﬁ’gfi ?e'?ér %@lﬂ%ﬁk H.h%'.i"
BERGVEYER ( Meieadiemist Pressyfiew donhalys.1333, U9BERGVEYER ed.

Acadeni ¢ Press New Yorgned, garckidhge 9 Hhot e T GRYt 86l AUTIESd | Ofoi S
cal cul ated_for . . . .
15 each product relative to the batch of diabetic animals

taking into .account the sorbitol level in the sciatic
nerves of nondiabetic rats. '

By way of example, the results obtained for
some of the test products are given in the_ following

20 table:
TABLE 1

Inhibition of aldose Protection against

Example No. reductase in vitro increase in sorbitol

ICs, (nM) after administration

10 mg/kg/d (%)

1 41 ' 70
23 7 40
24 7 45
28 7 58
30 7 61
43 7 70
5% 6 52

The compounds of the invention may be used by
25 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 vascular
diseases. The daily dosages may vary from 5 mg to

30 200 mg of active ingredient.



15 each product relative to the batch of diabetic aninmals taking into
account the sorbitol level in the sciatic nerves of nondi abetic rats. By
way of exanple, the results obtained for sonme of the test products are

gi ven i n° VYRE#58owni ng 20 table: TABLE 1 Inhibition of al F§IEPSMIBection

agai nst Exanpl e No. reductase in vitro I.ncrease in sorbitol 1CJerr]
(nM after admnistration 10 ng/kg/lg(% 1 41

Zg gg ;‘hes.e medicaments mayggaeggadmini.stered by; the |
61 43 oral rouge -in the form of tablgrsgg gelatin capsulegs or

52 The conpouggdsn@iekhe affeeding Bimdiaced bP¥léaseVayrof dBHiLfSIESES as
al dose reductasi inhibitorE and are esgecialhz usef ul #n b%? L reat ment of
the conpli- cBEFEAESef RN abBEes REERAVEROBS: M, 10 b0k R eSF an
neur opat hises, injephabjet sekutiemd byethel ntrawsdemhal dicassein Ghe

00/ 5300 0Pk G Van' [fHHCk{VE | Brdheacihdl foyiRh, /byt RRET RNy, O

medi cament s naQube ddhi hhet &cam bgft e epdlyrdume -SHLUtionor Freprm abret s,
gel atin capsulgs .or granules affording i nmedi ate rel ease or controlled

rel ease, by the intrayenous  route n the formof an i nj ectabl e splution,
by the transdernal ro&tesiqi"ldhe“? IcyreRh affEsi P& amt{%\'ﬂ'%, by

the | ocalio outentainfiagf oam cbmpoand yifumelsol wrementer envent e . dssol i d
redi cament 106048 IUBAR! Y lepsPlhbY BpplenkHTHY tnd'sald®
' compound with a filler and, where appropriate, a
binder, a disintegrating agent; a lubricant, a
colouring or a taste enhancer, and by forming the
15 wmixture into a tablet, a coated tablet, a granule, a
powder or a capsule.

Examples of a filler comprise lactose, maize
starch, sucrose, glugose,' sorbitol, crystalline
cellulose and silicon dioxide, and examples of a binder

20 comprise poly(vinyl alcohol), poly(vinyl ether), ethyl
cellulose, méthyl cellulose, acacia, tragacanth gum,
gelatin, shellac, hydroxypropylcellulose, hydroxy-
propylmethylcellulose, calcium citrate, dextrin and
pectin. Examples of lubricants comprise magnesium

25 stearate, talc, poyethylene glycol, silica and hardened

- vegetable 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, mint in oil form, borneol and cinnamon

30 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

35 pH 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 fo;m
injectable by the intravenous, subcutaneous or intra-
muscular route, according"to a conventional process.



active ingredient is prepared by supplenenting the said conpound with a
filler and, where appropriate, a binder, a disintegrating agent;
a lubricant, a colouring or a taste enhancer and by formng the.15 .

m xture lwbogsmjmbl et, a coated tablet, a gr anul e, a PoWGR/EpPogdaIgsPsSul e.
Exanpl es of a filler conprise |actose, rr_:_ai starch, sucrose, gl ucose,
sorbitol, crystalline cellulose and silicon dioxide, and exanples of a

binder 20 compiyey pobybkbp¥lagbooRRle 1 PANMIY! FSERCTRc M ) Hhose

net hyl cellul ose, acacla, lragacant um, atin
hydr oxypr opy| ceﬁ#etﬂ%%’éirleﬁy‘éﬁ(03<y¢°‘bY%ﬁ9P-ﬁ%?nyP§@FP§Fose calciumcitrate,
dextrin and pectin. EXoEpamsSlées |dfbr‘5ﬁ§ﬁéﬁd§ﬁ§‘pra§éhﬂ@9@:©%ipﬂs%5 métRgLat e,

oy be oy of | e tf'e]'aé Fir880atEn ol camdt oRKarpr bs butgee,
enhancers cErrpraea:m,coa:qagmnthmgmn powlderh fsodiuer ocatrboxpuatdhyl-m nt
inoil form borhegl u tablet or
granul e may gée swlfg%gy cogé edg V\né{}ﬁxggégrga Sog}%li:%ﬂa{r? Rﬂq%?

inj ectabl e form cont ai rE¥mpkes comfourrd oﬁolﬁblbiéeeﬁt|aﬂR#ﬁ|oﬁ°@Bra§§|ve
ingredient is pepesPloi8beiappien waltd fdLyBxiidtthylensal ﬁoE?QBQBEEeW'th

a 35 pHreqgqulator, a bufferi Sus end nt, a solubilizin
agent, a stabi Iq%ernlﬁqiéﬁ'%‘lg%entgp%& oxy ?E%é %&I%\?é"aran‘a°ﬁ9 EBﬁ?EFtl ng
t he m xtur 20t 0o and othe | etleyl abseebyofheabnbravéhofiartyuledidaneous or intra-

nmuscul ar route, accordi t oqyen nal 29
PCT/ EP98/ 02353 - 20 - \Wer eodé%ip‘fo‘{i)}}/ ai""ehoe tgs%'qit%rbl °°¥G§r?‘%/e talgng%lu‘“

be freeze- dH(ﬁﬁﬁ%fxt%on$@ﬁ¥hmnmﬁtpsud§s§e En@nﬁ&hanﬁ Eh%p%ﬂﬂlhbeageﬁts
conprise met hyls&ﬂéﬁeée,comggkgéer bafe hy180. —h}}ﬁffgﬁy‘ﬂ&ﬁ%&@@' ! UEEE?:L 5

acacia, tragaca sodi um carbo net h cel I ul ose an
pol yet hoxyl at edP? QBY‘HQ‘P’Qﬁg%ﬁ ?Sﬁr at gorbic a°1dy ﬁlen°1 cresol
15 chlorocresol.
A few pharmaceutical formulations are given
below by way of nonlimiting examples:

e Composition of an immediate-release tablet
Active 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 or wvinyl
or glyceride derivative).

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

e Composition of an ampoule of injectable solution
Active ingredient | 200 mg
Excipients: mannitol, water for injection.

e Composition of a cream
(composition per 100 g of cream)

Active ingredient ' 2 g
Excipients: self-emulsifiable cetylstearyl



Exanples of a solubilizing agent conprise castor oil solidified with
pol yoxyet hyl ene, pol ysorbate 80, nicotinam de, pol yet hoxyl ated sorbitan
nonol &urate 10 and the ethyl ester of castor oil fatty acid. In addition,
t he -st abiW? 2¥P2%8&npri ses sodium sul fite, sodi um netasul fi PETERSSEBHEr
whereas the pre- servative conprises nethgli p- hydr oxybenzoat e, ethyl _
p- hydr oxybenzoate, sorbic acid, phenol, cresol and 15 chlorocresol. A few
phar maceut i cal falqnhaﬁuonstgiarmlamtdndaneJnnmpgsmﬁ nonlimiting exanpl es:

* Conposition of ggPhgngghate §9¥%ié;§ﬁfﬂqf““¢ﬁ¥bé edlent

100 ng Excipients acto starc yvi done al magnesi um -
stearate. * Cbﬁp@?WPPEhtéPnaoéoﬁtﬁﬁhlﬁ?#ﬂﬂeﬁwe t abl et Actlve i ngredi ent

100 ny Ex0|plentgcthagtgﬁgreaggﬁfldone talc, magnesium stearatgs pgl yner

(cel lul ose or ac | i,c an or v nyI or cerlde derlvatlve) o
Conposi tion of éEFBPFH 5ap§8%éu%bﬁ %éﬁ éﬂﬂ

100 ng EXC|p|entshlbaddesewawhaaﬁdﬁzmnjecﬁrﬂn; nngne5|un1stearate *
Conposi tion of an anpoul e of injectable solution Active ingredient

200 nmg Excipients: mannitol, water for injection. * Conposition of a cream
(conposition per 100 gToe @p&%@wung|emamp§eednéhustrate the invention

2 g Exci pi ent s; lgﬁlLoquhahgbgghpﬂyﬁdgfiﬁﬁﬁ dda. WO 98/52906
PCT/ EP98/ 02353 - 21 - al coho ce;ylaryloctanoate ni pasol, .sorhic aci d,

propyl ene glycol, carb&olth % i BRAgBEtACCHqSARanse (NMR) data,
5 the following abbreviations are used: s for singlet, d

for doublet, t for triplet, q for quadruplet and m for -
unresolved complex; the chemical shifts & are expressed
in ppm; m.p. = represents the meltihg point and b.p.
the boiling point.
10
Example 1
Nitromethyl 2-trifluoromethoxyphenvl ketone
a) Phenvyl 2-(trifluoromethoxyphenyl)benzoate
A mixture composed of 10 g (48.5 mmol) of
15 2-(trifluoromethoxy)benzoic acid, 50 wml of thionyl
chloride and a drop of diﬁethylformamide is heated
under reflux for 1.5 hours. After cooling and
concentrating the reaction mixture under vacuum, a
residue is obtained which is stirred for 2 hours at
20 100°C in the presence of 4.75 g (50 mmol) of phenol.
After cooling, the reaction medium is taken up in
dichloromethane, washed with a saturated NaHCO, solution
and then with wat:ér, dried over Na,S0, and concentrated.
After distillation, 11 g of a colourless liquid
25 are obtained (yield = 80%).
b.p. = 100-110°C (under 1 mm of Hg)
NMR (CDCl,}): 7.15-7.4 (7H, mw); 7.55 (1H, m); 8.05 (1H,
dd, J = 7.8 Hz and 1.8 Hz)
b) Nitromethyl 2-trifluoromethoxyphenvl ketone
30 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



Active ingredi ent 15ng Exci pients: sodium
chl ori de, benzal konium chloride, water for injection. The follow ng
exanples illustrate the invention with no limtation being inplied.- In #he
nucl ear . va@p®ide0e r esonance (NVR) data, 5 the foll ow ng abbpeyrpigasss are
used: s for singlet, d for doublet, t for _triplet, q for quadruplet and-m
for unresol ved conpl ex; the chem cal shifge [err] are expressed in ppm

mp. = represenis the | ting,point _and p.p. the boilin ojpt. 10 anpl e
TR tromet hyl. BR467¢ | agime nGIUSRENSE . kck o8e @ PBRY) " bF kRS pheny)

2- (trifl uor ometsioey pbbhaplinednzioat stdpmalt lsovenpasee rofstiiryifegd 8 E6rmmol )
of 15 2-(trif hoxy)RERZOI aci g 50 . thionyl. ¢hlari

and a drop ofljl&%l['%en%%y?§o%r8m§fdlg% |m§' k?g‘?atledé)ucr:]éﬁé? ‘9%% {ruéﬂaf _gr'(é 5‘85 oqie
hours. After cemesnhyatedd cbydeachdorig t hacidact ip@® ni @dded.undatith
vacuum a rses'gt':'frh%ngbt Yreahpeliri agStidesdsber r@l_h@fr Saft 1&@ WYY 1] C
in the presence, of 4. 5 (50 mmol,) of "phenol , After ‘¢ooling, the reaction
nmedi umis t akeR+EpUFa- d?gﬁl BrefePiLRte \hamea ¢ ndxaineds a?’é&a’ﬂaﬁéﬁ?h. |
sol ution and thgtew tandat @ithdr hakamesr Ndbsrd Sbeiny addiedncerftaired.
After distillation l.9.0f a colourless li,quid 25 are: ined.(yield =
80% . b p. = TOBSRASTE P EREARRer EoTAto YL AR TRERr POIRRE M,
(7H, n); 7.553(g4Hof np;, &coBoyyH whitke ) solAd Hreandbtagned) fyield =

Ni tromet hyly 2-§g4§ | uor omet hoxyphenyl ketone -30 ' 4.2 mM (75 mol)
of nitronethane are added to _a solution conposed of 8.5 g (75 nol) of -
pot assi um t er t®-But 5xi 8e3and61%¥5 m of dinethyl sul foxi de, naintained at

15C. The mi xt un@ri SpMSO~EeY: f oL 31 (20yr ag, lekchanh@a®Pd/eb38h CF,COOD) ;
PCT/ EP98/ 023537'.532('21{, m); 7.8 (1H, m); 7.95. (1H, dad, J = 7.7 Hz
and 1.6 Hz). ' ' '
15 Examples 2 to 6
By carrying out the procedure as in Example 1

(a and b}, Examples 2 to 6 are obtained:

@E”"“ @E¢°‘°'© CO—~CH;—NO,

X — X - @Ex
Nitromethyl 2-cyanophenyl ketone (Example 2)

20 Nitromethyl 2-ethylphenyl ketone (Example 3)
Nitromethyl 2-trifluoromethylphenyl ketone (Example 4)
Nitromethyl 2-ethoxyphenyl ketone (Example 5)
Nitromethyl 2-isopropyloxyphenyl ketone (Example 6)



before adding, dropwise, 7 g (25 mml) of the phenyl ester .obtained in step
a) above. After stirring for 3 hours at 15-20[err]C, 68 m of ice-cold

wat er “and 6 HT of concentrated hydr ochl ori c acid are added, -
with 5 NP P¥F86- hefore pouring into 500 M of an ice-wat BFTEPHARS The
precipitate forned is drained, washed wi 2® water and with hexane, before
being dried. After recrystallization froman ethyl acetate-hexane mxture

3 g of acottony white solid are obtained (yield = 10 48%. mp. = = "
35-36[ err] C NeregdINB(Q d6) X 6. 3 |( 2HPhesyl @metpesmgeabl eCumGBGE@B)NOz? $5
(2H, m; 7.B (1B, nj+C. 95 (|PH, Amnddhed. Sof./ Hymand=1.6t Ha¥9°aA5 |
Exanpl es 2 tp 6 By cayrying out] @2R62pra3@6cRRE as | MEEXEMEPwld): 6a7and b),
Exanples 2 tp 6 are optained: [jerr] Nitromethyl 2} é%nog apgsadie _
(Exanpl e 2) PO Nitropethyl 2-dthyl phenyl ketone B&’hg YNi tronet hyl
2-trifluorongthyl phenyl ketone |(Exanple 4) Nit_rorr= iy ¢ Léf)hoﬁybh‘@ﬁyl :
\5\%82?5(253? 3 AR TR R o R Re 62-
PCT/ EP98/ 02353 - 23 -| Exanpl es | s :3 B § )r§7 us
Compounds -JO- CH err] err] 2 !
mp. = 147-Q149[err] g (1962) 21 2 NVR 5@0 6549 462H, %,
exchangeabl e} wi th CF[rr] COOD); 9360 %I;,‘z)n) 8.3 nggé 0004745
-CH err]CH efr] bp1.2:]0;511$ e(rs G ; m35¢5 (ex; 63[err] C NWR
(codferr]) | NVR (DVHQ.d6)7.45 43%3M) ; | edchangeable wishlS (3H{ t,
J=7.45 7.5 H); hizg.0s3(£1,( 26k, d, |cr,coop); 72¢BX262h) 0,
J=7.45 J = 6.6 Hz and 7.6 (1H, m);
1.3 Hz) 17.7 (18, &4, J = 7.75
) Hz and 1.15 Hz)
4 -CF, NMR (CDC1,}: m.p. = 55-57°C
7.15 (3H, m); NMR (CDCl,): 5.9 (2H,
7.3 (28, m); s, "exchangeable with
7.55 (2H, m); CF,COOD) ; 7.75 (1H, m);
7.7 (1H, m); 7.9 (2H, m); 8.0 (1H,
}7.8 (1H, m) m) :
5 ~OCH,CH, CA 95 168816 £ m.p. = = 145-148°C
' NMR (DMSO-dq) :
1.6 (3H, t, T = 7 Hz);
4.35 (2H, g, J = 7 Hz);
6.25 (2H, s,
exchangeable with
CF,CO0D) ; 7.25 (1K,
m); 7.35 (3B, w);
8.15 (1H, m};
8.0 (1H, m)
6 ~OCH(CH,), | b.p.o.s = 150°C m.p. = 78-80°C
© | NMR (CDCl,): NMR (DMSO-d,): 1.4 (6H,
1.3 (6H, a4, d, J = 6 Hz);
J = 6.1 HZ); 4.9 (1H, m, J = 6 Hz);
4.6 (1H, m, 6.1 (2H, s,
J = 6.1 Hz); exchangeable with
€.95 (2H, m); CF,CO0D); 7.1 (1H, w);
7.15 (3H, m); 7.2 (1H, d,
7.35 (3H, mw); J = 8.45 Hz);
7.85 (1H, 4ad, 7.7 (1H, w);
J = 7.7 Bz 7.9 (1H, dd,
and 1.8 Hz) J = 7.85 Hz and 1.8 Hz)
Examples 7 to 9
By carrying out the procedure as in Example 1
5 (a and b), the compounds of Examples 7 to 9 are

obtained:



5 Hz); Hz); 7.1-7.3 (5H, m; 6.45 (2H, s, 7.35-7.45
rr) exchangeable with 8. 05 (1H, dd, CF[err] COCD); 7. 40
rT)J:66Hzand 76(1H,n);13Hz) .

_ dd, wbgssdeeo Hz and 1.15 Hz) 4 -CF[err] : rr])
= 55-57C 7.15 (3H, m; NVR gDC13): 5.9 (ZHM@‘I{% 55}55@
xchangeabl e with 7. 55 (2H m ; CFlerr]COOD); 7.75 (1H, rr)
(1H, m; 9 (2H, m; 80(1H 7.8 (1H-y m
WR (DI\/SO dé): 1.6

G:HZCHB CA 95 168 1 " -
(3H, t, =7 Hz) 2O, T = 'Fli"}_g 4 xchangeabl e with

—_~—~
=N W

3
\l"_O._IIIII

5

PN

CF3COCD) 7.25 (1H 7.35 (1H, 815 (1H, m ;=80 (1H, m 6 .
-OCH(CH err])[err} p [err] = 150[err]C mp. = 78-80C NWR
(CDCi[err]) NI\/R(DI\/SOdG) 1.4 (6H, 13(6H d, : d, J
6 Hz); J = 61HZ' R9( mJ— Hz); 4.6 (1H, m '
6.1(2H s, J =6.1 Hz); e% 6.95 (2H, m; -
CF3CO0D) ;: 7.1(1H m; 7.15 (3H, n;x : 72(1H d, 7.35 (3H m;
J=8.45Hz)785(1H dd, 77(1H mM: J =77 H

éygcgireryl ng out %eg?o‘ééﬁﬁ?se%‘és ﬁ=|§<aﬁ%§"§£lr5 d(i BaEé) E?arrpl '?rS]e7 o ®
conpounds  of Nikumepetbyl 2Z-methyd-lanepbithyilndgtone (Example 7)
Nitromethyl 3-chloro-2-naphthyl ketone (Example 8)
5 Nitromethyl 3- chlorobenzo bl th:l.en- 2-yl ketone
(Example 9) '

Examples ﬁ.f- Phenyl esters Compounds -CO-CH,NO,
X
7 m.p. = 65-69°C m.p. = 126-1289C
Q NMR (CDCL,): © | MR (CDCL,) :
1.6 (3H, s); ’ 2.5 (3H, s);
O 7.2-7.5 (8H, m); . |S.9 (2H, s,
7.8 (2H, m); exchangeable w:.th
CH, [7.95(1m, m CF,COo0D) ;
7.4 (2H, m);
7.7 {(2H, m); 8.0 (1H,
m) ;
. 8.6 (1H, d, J = 0.5 Hz)
8 Ci NMR (DMSO-d;) : m.p. = 109-113°C
7.3 (3H, m); - NMR (DMSO-d,):
O 7.5 (2B, m); 6.6 (2H, s,
N 7.7 (2H, m) ;" exchangeable with
O 8.0 (1H, 4, CF,CO0D) ; 7.7 (2H, m);
J = 8.1 HZ); 8.0 (2B, m);
8.15 (1H, 4,7 = 8 8.25 (1H, s);
Hz); 8.65 (1H, s)
8.2 (1H, s8);
8.8 (1H, s8)
9 Z.Chem (1997) 17, m.p. = 158-160°C
cl 133-134 NMR (DMSO-d,) :
-
6.65 (2H, s,
exchangeable with
CF,CO0D) ; 7.8 (2H, m);
8.15 (1H, 4d,
Jd = 7.9 Hz and 0.8 Hz;
8.3 (1H, 4,J = 7.9 Hz)




WD 98/ 52906 PCT/ EP98/ 02353 -
24 - [err] where Rrepresents R3-Z-(CR[err]Rerr])[err]- (E)[err]

Nltrorret% 2- et hyl - 1- napht hyl ketone (Exanple 7) Nitronet k

3-chl or o YR ¥§AP%yi ketone (Exanple 8) 5  Nitronethyl PCT/EP98/02353
3-chl orobenzo[ b] t hi en-2-yl ket one (Exampl25 9) Exanpl es R A

Phenyl esters Conmpounds -CO-CH err]NdJerr] 7 mp. =
65-69[ err] C Examphkes 19 apndslidos0C [err] NWR (CDdA[err]): - NVR
(CDC13): 1.6 (3H s); By carry:.. g 5 orgH, tﬁé Z‘o%eau&e(% Ay Examp§e91(2H
s, 7.8 (2H, m,; b han eable Je%z;]a gl nl

CF[err] COOD); (% £29SHP)y) - “the; %‘PP%? “\# 0(13pdgyly arg s
Hz) 8 [ ebthined :NVR (DI\/BO de) : . = 109-113C 7.3 (3H, m;
NVR (DVMBO-d6): 7.5 (2H, m; ' 66(2H s, 77(2H m ;

exchangeable with 8.0 (1H, d, ' - CHlerr]CODN7.7 (2H m; J = 8.1
Hz) : R 6-AHCOOH —8—25 ( Rt—A——CCS .év H s); H):
8.65 (1H, s) 82(}H s); 8.8 (1H, s)>|(9 ' Z. Chem (1997) 17,
mp. = 158-160C [xrr] 133-134 _ : NVR (DWVBO-d6): 6.65° (2H,

s, exchangeable with CFlerr]COOD); 7.8 (2H, m; 8. 15 (1H, ‘dd, J = 7.9 Hz
and 0.8 Hz; 8.3 (1H, d,J = 7.9 Hz) B
— R—-ﬁl\-—CO—CH{-—NOz

X

where R represents Ry-2- (CR,_RZ)p (E:) -

Nitromethyl -methoxy -5- trn.fluoromethyl -1- naphthyl
ketone (Example 10) .
4-Methyl-N-[2 -nitromethylcarbonyl -3-methylbenzo [b] -

10 thien-5-yllbenzenesulfonamide (Example 11)



WO 98/ 52906

PCT/ EP98/ 02353 -

25 -

Exanpl es 10 and 11 By carrying out the procedure as in Exanple 1 (a and b),

t he conpounds of Exanpl es

R3- Z- (CRiwbrobsigE 1) [err] -
6- met hoxy-5-trifl uoromet hyl -

4- Met hyl -
thien-5-yl]b
PCT/ EP98/ 023

26

Z/—\/—\
PP
IT

—e

N-[ 2- ni t ronmet hyl car bonyl

.9 (2H m;
.5 (1H, 3§,

ange-

10 and 11 are obtai ned:
(E)[err]- N tronethyl
1- napht hyl ketone (Exanple 10)
- 3- net-hy@édenzo[ b] - 10
sulfonam de (Fynm'\IJ;\ 11) WD 98/ 5290A

PCT/EP98/02353

[err] where R represents

16- 148[ err] C NMR

. | Exdti-es Rharyl éstersyq
. 1374-139err]C
4.05 (3H.s):

: mp. 1
)IVBO@K6L rr] 4.1 (3H 3);

Y| GeTpapRds '“'%our

ds
10

(F2HLR7-A38°¢ 2H, m)
R (PM3P-Aghq ) ; 8
-1 43B)1H m); J

%Egi‘g’e 1900

zmmm)

63 . 2Eefs) ;
% iég{errl

HJ= 7

th

N

( H, s)
: Hs); 2. %ﬁ;j
‘ablle 7.1-7
éﬁ' 7 (3.H, (j7

LD 7)) ; exchagg@a
‘able with CFSCEJCD)s 75 I-Iz)

e

o g
Ojac\'w
ABALID N~ ¢

| -
[

CF3¢OD)

m.p. 146- 14é>2€hangeabl g
8. ]

a1 ﬁU'I_

10. 4$

NMR (DMSO-d;): m.p.185-190°C

.35 (3H,s); NMR (DMSO-d,) :

.7 (3H,8); 2.3 (3H,8); 2.6 (3H,s);
.8 (4H,m); 6.45 (2H,s exchangeable
.1-7.6 (S5H,m) with CF,COOD) ;.

.9 (2H,m); 7.2 (3H,m) 7.7 (3H,m),
8.0 (1H,m); . 7.9 (1RH,d,

10.5 (1H, s, J = 8.75 Hz);
exchangeable with 10.45 (1H, s, exchange-
CF,CO0D) able with CF,COOD)

11

NN NDN

1
0:8:=0

CH,

10

15

20

a) Phenyl 4-amino-2-chlorobenzoate . _ _

30 g of phenyl 2-chloro-4-nitrdbenzoate pre-
pared according to Makoto Suzuki,
(1959) 279, 286-90 (CA 53 14991 f£)
ture of 800 ml of water,
96.5 g (1.728 mol) The reaction medium is
heated for 1 hour under reflux. After cooling, the re-
action medium is filtered and the solid recovered is
washed with ethyl acetate.

Yakugaku 2Zasshi
are added to a mix-
60 ml of acetic acid and

of diron.

The aqueous phase is satu-
rated with NaCl before being extracted with ethyl ace-
tate. The combined organic phases are concentrated and
purified by chromatography on a silica column with
CH,Cl, (yield = 82%). '

m.p. = 127-128°C

NMR (DMSO-dg): 6.35 (2H, s, exchangeable with CF,COOD) ;
6.55 (1H, 44, J 8.6 Hz and 2.2 Hz); 6.7 (1H, 4,
J 2.2 Hz); 7.1-7.3 (3H, 7.45 (2H,. 7.9 (1H, 4,
J = 8.6 Hz).

= m) ; m) ;



N- [ 3- Chl or 0- 4-ni tr onmet hyl car bonyl phenyl ] acet am de a) Phenyl

4- am no- 2- chl orobenzoate 5 30 g of phenyl

2- chl orofé,g gyg enzoate pre- pared according to Makoto Suzuki, Yakugaku
Zasshi 5’3’ 286-90 (CA 53 14991 f) are added to a nF&I/ERIME2ISE 800
m of water, 60 nl of acetic acid and 96. 879.(1.728 mol) of iron. The
reaction rredl umis 10 heat ed for 1 hour under reflux. After cooling, the
re- action megiunphdn ~ ol g washed with et hyl
acetate. The aqueous se | tu- rafed_wt ore being, extracted
with ethyl ace- tate. pg}ﬁ %oﬁﬁ% ed" e nPg Ya'lraé“’crb?lcéﬁﬁ ke 15
purified by a:hmmnn@r apbwposad @ofsidd cg (2A2Mmmoli)t hoBH2Eh (athihd =

0 = h
CFatonD) | 6. SEOTI G Parky 8 e oAl e gD, SRR G el T
2.2 Hz); 751- mek ane, niollrowgd(km 2§).6 mlo (290 wmol) —of. @detyl chlp

98/ 52906 ride. After stlrrlng for 2 hour C-gtEpz?gé\qZ@npel?J u )
Phenyl 4-(ace | am n or obenzo rr l) triet ?[.am ne

z
are added to l?'ﬁ x?‘ﬁaiu@oﬁﬁ)sgﬂaﬁf"%o‘%r @Z@WI }m Gid tﬁ@ £dWine ABERT ned
i(gggt ep ?g a?cum]amb,of £330 ﬁﬁaetifdnchtheﬂﬂum5 lér?mmh f eviegvednbyigd- 6 m
mol ) o rj de ter. stirghng for our r oom
Lomperature. HRESEHITERE SR o Mot o bl GEPaRLR RRaRE FEC 81 ng,
the reaction matitedi @Lfhrodn thecraguedys- phageods cextractddniwittly ediThe
organi ¢ phase di9) Si€smeOhakdnt Q‘i’leOféoﬁBQnE d Sagxt haghedywi th

di - chl oronet hane. The conhi ned organic pﬁases are shed with water, dried
over Na2SO4 arftbnt@ReF at 8Fieds ayake MaeSHd amd FPRESAEERFPes tPﬂ%’r‘de—'

quantitative) ah pi¥F Wi S6[ ery$€albizbhR ((BMEQ d6quahtix4{Btier); 7.35 (3H,
m: 7.5 (2H M 7.7 gf1bkedd, I =8.7 Hz and 2 H2); 8.05 (1H d,

15 NMR (DMSO-dg¢): 2.15 (3H, s); 7.35 (3H, m); 7.5 (2H, m);
7.7 (1H, dd, J = 8.7 Hz and 2 Hz); 8.05 (1H, 4,
J =2Hz); 8.2 (1, 4, J = 8.7 Hz); 10.5 (1H, s, ex-
changeable with CF,COOD) . '

c) LMWWW

20 The title compound was obtained by carrying out
the procedure as in Example 1b from the compound pre-
pared in the preceding step b). '
mp = 196°C (decomposition)

NMR (DMSO-d;): 2.3 (3H, s); 6.55 (2H, s, exchangeable

25 with CF,COOD); 7.8 (1H, dd, J = 8.7 Hz and 1.8 Hz);
8.1 (2H, m); 10.7 (1H, s, exchangeable with CF;COOD).
Example 13

A mixture of 12.2 g (47.5 mmol) of N-[3-chloro-

30 4-nitromethylcarbonylphenyl]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
cooling, the reaction medium is diluted with 900 ml of
water and acidified to pH 5 by adding acetic acid. The

35 ©precipitate formed is recovered, washed with water and
alr-dried before being recrystallized from ethyl ace-
tate (Yield = 27%).

m.p. = 131-133°C



J =2Hz); 82 (1H d, J =8.7 Hz); 10.5 (1H, s, ex- changeable with
CF3COOD). c¢) N-[3-chloro-4-nitronethyl carbonyl phenyl ] acet am de 20

The title conpound was obtained by carrying out the procedure as in Exahple
| b from wossesgsound pre- pared in the preceding step b). romEPssnids[err]C
(deconposition) NVR (DMSO-d6): 2.3 (3H 289:;-6.55 (2H, s, exchangeabl e"25
with CF3COOD); 7.8 (1H, dd, J =8.7 Hz and 1.8 Hz); 8.1 (2H, m; 10.7
(1H, s, exchaNgEaulmdSM-td;)G:FmXZHNi ts pnexkhingeabileo-witth| CFoRO@DY |
ketone A m xt g S ffe NekonihiOhB1edicn §F1590D)

4-ni t ronet hyl car ony hen cet re ar e (274
nmmol ) of sodi BrPRydA8xi ée ek été‘lzénrd & thofdwa‘FeT‘ Bs7heHEdd at 80[err]C
for 1 hour. Afkamptaohigng, the reaction mediumis diluted with 900 m of
wat er and acidified, to H5 b add| 0 cetlc aci d. T s 35 pr.eci pitate
formed is T ecBvered, Pt T LB sle; 1olde Q hefng _

recrystal |ized)fE 1 Y= 3w A0)

WO 98/'52906 98

NVR ( DVEO- d6) - A golutiem, "e%blze 2h iR c%%@oogﬁ{déa 3ﬂ§§n2°%?
which 2H are éiaénam alﬂre thlcp%ccstxs;hlaar%ephwedlsm@ )d_rqp‘sng d,

J)‘ §h75 |HZ)2 Elzsaraolﬁlﬁéuﬁe cQHd)rlefﬁﬂ“éO{Ui%hi' Gﬁfmybepm]é&nzi? ge
a eny chl or enzoyl) am nol. benzoat e ol utiqn :
mol ) of YenzBPH" ghlﬁfr ‘i é& rﬁx"‘H‘PPJcﬁcFrPS‘r'or%ﬁAhg é '&%dﬁ%’é E‘B‘b&)}ge to
a m xture conpdsethrbéthybapifiel amﬂ)i )4 ®fml hefcodichlorpmettapegpamaiintn.

A e e, Bhifed &t b6 T HHB rlclibg R ANkl Oleor 1

di chl or onet hane; mai n- tai ned a reac |on nmediumis stirred
for 1 hour at hQPé’r EtC &Hel ﬂ\@nthén 43311’10%143 shaursoah tragier bemPeratyee .

di chl or onet hangel GRITNHFShEERHE . 1B 8pbHEHEeS 0f£. The residue is
15 taken up in water, the solid filtered, washed with
water and dried under vacuum at 80°C, 'to give 5 g of an
off-white powder (Yield = B89%).
m.p. = 126-128°C
NMR (DMSO-d¢): 7.3 (3H, m); 7.5-7.7 (SH, m), 8.0
20 (3H, m); 8.2 (2H, wm); 10.8 (1H, s, exchangeable with
CF,CO0D) .
b) wﬂwmmmmmmumm
Obtained by carrying out the procedure as in
Example 1b (Yield = 57%).
25 m.p. = 165-167°C . _
NMR (DMSO-dg¢): 6.6 (2H, s, exchangeable with CF;COOD) ;
7.7-7.8 (3H, m); 8.1 (4H, wm); 8.3 (1H, d, J = 0.8 Hz);
10.9 (1H, s, exchangeable with CF,COOD) .
Examples 15 to 27
30 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.



15 taken up in water, the solid filtered, washed wth water and dried
under vacuum at 80[err]C, to give 5 g of an off-mhite pomder (Yield = 899%.

mp L 126- err]C NMR (DMSO-d6): 7.3 (3H, m;
- 20 Yvﬂ—? 5&%"6"8 2 (2H, m; 10.8 (1H_ s, exchangeabl e M@P%%OOD)
b) N— [3 -chloro-4- nltronethylcarbonylﬁh@ﬁyrlbenzoate ot ai ned by carrying

out the procedure as in Exanple |Ib (Yleld 579 Eﬂé’ =.165-167[err] C
NVR (DMSO-d6): 6.6 (2H, s, exchangy.-x\ 4@&%@%55#3 7-7.8 (3H, m; 8.1
(4H, m; 8.3 (1H, d, J - s, exchangeable with .

CF[err] COOD) . Exang#s® o 27 3 The conpounds of Exanples

15 to 27 were ohb gd fromthe amne prepared in Exanple 12a, the .

procedure bei ng ca-\\

o]
N—[3 Chl or o- 4- n|tronethylcarbonylphenyl] 4- chloro- benzam de (Exanpl e 15)

N- [ 3- Chl or 0- 4- ni t ronet hyl.car bonyl phenyl ] -4-mgffhy§- 5 benzanm de (Exanple -
16) N-[3-Chl oro-4-nitrongethyl ca oonyCﬁh : 2 hoxy—berzani de (Exanpl e
17) N-[3-Chl oro-4-nitrorget hyl o Iphenyl] i fl uoro- nethyl benzam de
(Exanmple 18) 10 N-[3- or o- !onethylcarbonylphenyl] 2,2,3,3-tetra-
nethylcyclopropanecarb aNipge weiMule 19) N[3 . ,

- Chl or 0- 4- ni t IRRBY g&fonylphenyI]GWCIopentyI acetan1de (Exanple 20)
N-[ 3- Chl or o- 4- nltroneth car bonyl phenyl ] hexaneam de 15 (Exanpl e 21)

N- [ 3- Chl or o- 4- n|tronethylcarbonylphenyl] 3- phenyl - propaneam de (Exanple

22) |
)OL E CO-CH,- sz
R3-Z-(CR1R2)p NH Ci

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

5 benzamide (Example 16)
N- [3-Chloro-4-nitromethylcarbonylphenyl] -4-methoxy-
benzamide (Example 17)
N- [3-Chloro-4-nitromethylcarbonylphenyl] -2-trifluoro-
methylbenzamidé (Example 18)

10 N-[3-Chloro-4-nitromethylcarbonylphenyl]-2,2,3,3-tetra-

. methylcyclopropanecarboxamide (Example 19)

N—[3-Chloro—4-nitromethylcarbonylphenyl]cyclopentyl—
acetamide (Example 20)
N- [3-Chloro-4-nitromethylcarbonylphenyl] hexaneamide

15 (Example 21)
N-[3-Chloro-4- nltromethylcarbonylphenyl] 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- nltromethylcarbonylphenyl]benzo[b]-
thienyl-2-carboxamide (Example 25)



N-[ 3- Chl or o- 4- ni tronet hyl car bonyl phenyl | - 2- phenyl -
23) 20 N-[3-Chloro-4-nitronethyl carbonyl phenyl ] phenyl acet am de (Exanpl e

pr opaneam de (Exanple

24) N-[3-Chl oro-4-nitronet hyl car bonyl phenyl ] benzo[ b] - t hi enyl - 2- car boxam,de
( Exanpl e . &) 98/52908D 98/ 52906

PCT/ EP98/ 02353 - 30 -

PCT/EP98/02353

N-[ 3- Chl or o- 4- ni tr onet hyl car bonyl phenyl | benzot uryl -.2-

car boxam de (Exanple 26) N-[3-Chloro-4-nit rohet hyl car bonyl phenyl ] - 4- chl or o-

phenoxyacet am
Compounds - CO-
NVR ( DMSO- d6)

e 7 RRRrE

o2

err

O et Iohenyl 1 hepebtiiii

carboxamir ((BMB@pd®) :26). 35 (3H, M ;

esters
Arerr]C
6.6 (2H,s,

exchange- 15  N-[3-Chloro-4-nitYonedihylcarbonylphengb] €4 vwehhogs3COCD) ;
7.7 (2H, d, phenoxyaée@amiled (H:@inidie 27)J = 8.6 Hz); J =28.6
Hz); 8.0 (1K dd, 8.15 (4H m; = 8.7 Hz and 2 : 8.3 (1H, d;
Hz); 8.05 (2H, 'Examples J——-le_—ze_"i—l-i), %h%EYIZH\:;”%' [a] : ) B
exchange- 10. 8} (1H,s, §X- (CR,R,), & le w tﬁ 1lefa‘erri COOop) gﬁ%‘h;-eabT B 2 _
CF[err] COOD) nfp—i5t+152€ P80+ NPvR-——ﬁk?@-@',“-NWR-
(DVBO-d6): 2.4 (3H, s); A AT W (oMsonay s 7 35 7|55
(7TH m; 6.# (2H s, |e nge- [|ersg (3H,m§f;0 (3H M 5.6 (2H,s, exchdlfe Wth
CF3CO0D) ; 8. 25| (2Hsm ; 7{4.68H2m0m 10. 7 (1Hl ap1&X%aen cp,cooiaé,? 8
Hz) ; changeablp with 8.0 (4H.m) 12a[err] COOD) | 7.9 (2m,d, .15
(1H, d, J = 1.f Hz); 1¢.65€C - J = 8.6 Hz); J = 8.6 Hz);
8.0 (1H,q4d, 8.15 (4H,m);
J ='8.7 Hz and 2 8.3 (1H,d,
Hz); 8.05 (2H,m); J = 1.85 Hz); :
8.25 (2H,m); - 10.12 (1H,s, exchange-
10.8 (1H,s, ex- able with CF,COO0D)
changeable with :
CF,CO0D) : _
m.p. 151-152°C m.p.180-181°C
‘NMR (DMSO-d,) : -NMR (DMSO-d;) :
2.45 (3H, s); 2.4 (3H,s);
16 7.35-7.55 (7H,m) ;- 6.4 (2H,s, exchange-
cas' 8.0 (3H,m); able with CF,COO0D) ;
8.25 (2H,m); 7.4 (2H, 4,
10.7 (1H,s, ex- J = B Hz);
changeable with 8.0 (4H,m);
CF,CO0D) 8.15 (1H,d,
' J = 1.7 Hz); 10.65
(1H, s, exchangeable
_ with CF,C00D)
m.p. 128-131°C m.p. 189-190°C
NMR (DMSO-d;) : NMR (DMSO-d,) :
3.90 (3H,s); 3.95 (3H,s);
17 7.15 (2H,d, 6.5 (2H,s, exchange-
. OCH J = 8.9 HzZ) H able with CF3COOD) H
3 7.35 (3H,m); 7.2 (2H,d,
7.55 (2H,m); J = 8.8 Hz);
8.0 (3H,m); 8.05 (4H,m);
8.2 (2H,m); 8.25 (1H,d,
10.6 (1H,s, ex- Jd = 1.7 Hz);
changeable with 110.7 (1H,s, exchange-
CF,CO0D) able with CF,COOD)
m.p. 150-152°C m.p. 199-201¢C
! cE. | MR (DMSO-d,): NMR (DMSO-d;) :
3 17.5 (3H,m); 6.7 (2H,s, exchange-
18 7.65 (2H,m); able with CF,COO0D) ;
7.5-8.05 (5H,m); 8.0-8.3 (7H,m);
8.2 (1H,Qq, 11.4 (1H,s, exchange-
J = 1.9 Hz); able with CF,COOD)
8.3 (1H,4,
J = 8.6 Hz);
11.3 (1H,s, ex-~
changeable with
CF,COO0D) -




(1H, s, exchangeable with CF3COOD) mp. 128-13[err]C mp
189- 1?0[ err]C NMR (DMSO- d6) : NMR(DVBO- d6) : 3.90 (3H, s);
3.95 (3H [err] 7.15 (2H,d, 6. SéZH, S,
exchangeﬁ% 0g. 1) able with, CE3C00D); 7. 35 RCIERgplozsss
7.2 (2H,d, 755(2Hm) J =28.8 , 8.0 (3H mM; 8. 05
(4H, M ; 8.2 (PExmmples R3-2- 8. 35 (THhethyllésterbIH §, ©mpounds -CO-&H,NO,/
Hz); changeable with (CR,RIN. 7 |{(1H, s, exchange- CH3COOD)
abl e wi th CF3CO0D). m ﬁ 150 152[qrm1RC(Dmso-d‘) :m p. 19920182 G3C NVR
(DVBO- db) : NVR ( cH] 5 .@3KEH)s) ; MR/ (P39-3;) :exchange}
18 E : {1-25 (6H,s)abl e witH ICRECOED)s) 7. 9- 8. 05
(5H, m; 3. 0-¥ 3 ( m; 82|®R ¢3Em; 1134 0( {$¥.5) ; exchange-
= 1.9 Hz); gble with CH3t gen’s(lH d, g—;ﬁ:s t%’!qﬁz)exc]h]én?)
(1H,s, ex- chfngeablejw th CF[err] . 'V\D 98/ 529 ’ ge-
PCT/ EP98/ 02358 - 31 - |Exanples |7 TR§: 752 oo RIFE vEh EFLoD s
Conpounds - CO CH[err]I‘{lqerr] (CR[eirr:] { ‘f[gﬁ'F'Nl\ g@z . 9: 7
.p. 94-96C 1.2 (6H,5s); 1 ( DVBSO- db) :
1.25 (6H,s); 19 [err] 3 'rp;; 0 (6H S);
(2H M ; 1|4 (1H's); 1% & 8058 X2H s,
exchange- J =18.7 Hz gnd éﬁheeamfehw%{%m) T = 2 Hz);
CF,COOD) 10.2 (1H,s, exchange-
| able with CF,COOD)
m.p. 60-63°C m.p. 80-83°C
NMR (DMSO-dq) : NMR (DMSO-d,) :
0.95 (3H,t, 0.90 (3H,t,
20 H,C-(CH,),- |J = 6.8 Hz); J = 6.8 Hz);
1.35 (4H,m); 1.35 (4H,m);
1.7 (2H,m); - 1.65 (2H,m);
2.4 (2H,t, ‘2.4 (2H,t,
J = 7.35 Hz); J = 7.3 Hz);
7.35 (3H,m); 6.45 (2H,s, exchange-
7.55 (2H,m); able with CF,COOD) ;
7.7 (1H,4d,’ 7.7 (1H,d44,
J = 8.7 Hz and J = 8.7 Hz and
2 Hz); 8.1 (1H,d, 1.8 Hz); 7.95 (iH,d,
J = 2 H2); J = 8.7 Hz);
8.2 (1H,d, 8.0 (1H,4,
J = 8.7 Hz); J = 1.8 Hz);
10.4 (1H,s, ex- 10.5 (1H,s, exchange-
changeable with able with CF,COO0D)
CF,CO0D)
NMR (DMSO-4;) : m.p.113-115°C.
"'33/ 1.1 (2H,m); NMR (DMSO-d,):
1.45-1.7 (6H,m); 0.95 (2H,m);
21 2.15 (1H,m); 1.3 (4H,m);
2.3 (2H,d, 1.5 (2H,m);
J = 7.3 Hz); 2.0 (1E,m);
7.25 (3H,m); 2.1 (2H,d,
7.4 (2H,m); J = 7.35 Hz);
7.6 (1H,dd, 6.15 (2H,s, exchange-
Jd = 8.7 Hz and able with CF,COOD) ;
2.0 Hz); 8.0 (1H,q, 7.4 (1H,d4,
J = 2.0 Hz); J = B.7 Rz and 2 Hz);
8.05 (1H,d, 7.7 (2H,m) ;
J = 8.7 Hz); 10.2 (1H,s, exchange-
10.3 (1H,s, ex- able with CF,COO0D)
changeable with ’
CF,CO0D)




2.1 Hz); 8.0 (1H,d, 7.65 (1H dd, J = 8.7 J = 2.1 Hz); Hz and
Hz); 7.95 8.1 (1H,d, (1H,d, J = 8.7 Hz); J-87
Hz); 10.5 (1H,s, ex- 8.05 (1H,d, changeable with J 2 Hz);
CF3CO0D)- WO 98/52906_ 10.2 (1H; s, exchange- able with CFPe‘Il‘lEPm;:s m p.
60- 63C _ mp. 80-83[err]C NWR ( Q db6) : NVR ( DMSO- d6) :
0.95 (3H,t, 0.90 (3H,t, 20 C (CH2) 4- - J = 6.8 Hz);

J = 6.8 Hz); Lxs&i(ﬁm n) ; R3-2- Phedyl (aHten} 17 dodbbwids -CO-CHNO,
1.65 (2H, m; P.4 (2Ht (CR,R,}, 2.4 (2H t, J =[7.35 Hz); J
7.3 Hz); 7.35](3H m; BRMRS (PMFA-d,) :exchandewp7. 52 -(238an) ,
able with CF3COOD); 7. 2.7 (2H,t, 7.7 (1H|®®R PoMsosdd :Hz and
J =8.7 Hz angl 2 Hz); J = 7.N8)Hz); 7. 9‘»2 IH(%ii:tJ = 2 Hz); _
J =8.7 Hz); 8.2 2%2H,d 2.95g(F,E1H d, J = ﬁ%{‘_?‘ﬂz)r 19
1.8 Hz); 10.4|(1H s, € 1b=5"é%ﬁ=%f exchang gilble W|th
abl e with CF3¢0O0OD) CF3C Ch ﬁ s Jnfptélzll err 11
L TIN5 *ﬂ?é o | e b
7'3H2' ' J— 725(5 b '

. ); 2. 55&,1,{‘1 &de 74
(2H m; J | 7.85( ;08 5ax(d2'§'sn),
exchange- J =[8.7 Hz § @QLQ v&t_hac,}}:?;g@) @2,.{-12) . 1H, d,
7.4 (1H, dd, J=2.0H%' ﬁ;BJ&.andﬂlldzg (1& 54,&41451;93_
7.7 (2H m; changeable with able with CF,COOD)

CF,CO0D)
T NMR (DMSO-&;) : m.p. 136-137°C
H’c_~c'{ 1.45 (3H,d, NMR (DMSO-d,) :
J = 7 Hz); 1.4 (3H,d, J = 7 Hz);
23 3.9 (1H,q, 3.85 (1H,q,
J = 7 Hz); J =17 Hz); 6.4 {(2H,s,
7.3-7.5 (10H, m); exchangeable with
7.7 {1H,dd, ‘CF,CO0D) ; 7.3 (S5H,m);
J = 8.7 Hz and 7.6 (1H,4d4,
2 Hz); 8.0 (1H,4, J = 8.7 Hz and 2 Hz);
Jd = 2 HZ); 7.9 (2H,m}; .---
8.1 (1iH,d, 10.6 (1H,s, exchange-
J = 8.7 Hz); able with CF,COOD)
10.55 (iH,s, ex-
changeable with
CF,CO0D)
m.p. 121-124°C m.p. 105-107°C
H c/ NMR (DMSO-d) : NMR (DMSO-d,) :
2 3.8 (2H,s); 3.85 (2H,s);
24 7.4 (8H,m); 6.5 (2H,s, exchange-
7.5 (2H,m); able with CF,COOD) ;
7.75 (1H,dd, 7.4-7.5 (SH,m);
J = 8.7 Hz and 7.8 (1iH,44,
2.05 Hz); 8.1 (1#,d, |J = 8.7 Hz and 2 Kz);
J = 2.05 Hz); 8.1 (2H,m);
8.2 (1H,d, 10.9 (1H,s, exchange-
J = 8.7 Hz); able with CF,COOD)
10.8 (1H,s, ex-
changeable with
CF,COO0D)
m.p. 176°C m.p. 210-211°C
NMR (DMSO-d,) : NMR (DMSO-d;) :
2 7.4 {3H,m); 6.43 (2H,s, exchange-
25 7.6 (4H,m); able with CF,COOD);
{ 8.0 (1H,dd, 7.5 (2H,m); 7.9-8.2
J = 8.7 Hz and (SH,m) ; '
2 Hz); 8.15 (2H, m); | 8.45 (1H,s);
8.25 (2H, m); 8.5 11.0 {1H,s, exchange-
(1H,s); 11.0 (1H,s, |able with CF,COOD)
exchangeable with
CF,COO0D)




J = 8.7 Hz);

w th CF3CO0D) changeabl e wi th CF3COCD)
PCT/ EPQ%Q)?%%; - Exanpl es

Conpounds - %ﬂﬂ[‘err]NQerr] (CRlerr] R err
mp. 122-123C 2.7 (2H, NVR X

10.2 (1H,s, exchange- 10.3 (1H, s,

WO 98/ 52906
Pheny

Ylerr] NWR (

O-d6): J

ex-

'E)Ng%&?fg??slmss

7.7 H);

32 - R3-z-

t,

abl e

2.7 (2H t, 2PExampies 279 Condoonds LG r]
J=7.7 Hz); | 49 (2Ht, 7.3 (8H m|; J = _-
Hz); 7.5 (2HTY (#7155, Te5Ca8PWE 7 Q. pirisiizo0°C abl e
with CF3CooDy; J = 8. NMR (DMEO28,)(:5H, M) ; |3naRz komdd-Q,)(:1H, d, | -
7.6 (1H, dd,}J = 2 Hz 7.35Jd7808.(Tu D ;and |5 .kiB) (2K, kb, ékchinge 8. |7
Hz) ; 7.9 (RH g, 10. x-.8 (1H,d, 10.5 (1H, s,blexmttange,coohangeanbl-e
with ble with R3ECHD He/R ( DMSO- d6)-4 (1H,m); 7/85p. -
136-137[err]C 1.45 (3 7.95 NWRM DVBO- d6) ;| QB=w); Hz); :
1.4 (3Hd, J F 7 Hz); 8.1 (1H,4d4,3 9 (1H ¢,7-85 (1H,m; 3,85 -
(1H,q, J = 7| Hz); & 7 f) Hzgamd (o4 s | T93{HM e 10H ) ;
exchangeabl efwith 7.7 2 Hz); B.25¢ j ; 77.-35&53%' i 3 =87
and .6 (1H,d . il—l“tf,'s'::' J = 68(‘? 'asﬁg Ele%é JE 2
Hz) ; 7.9 e wi Wg h%‘“%g; g,;g ﬁapde-_ J
= 8.7 Hz); n.p. 2-164 m.p. 190- h
NMR (DMSO-dq) : NMR (DMSO-dq) :
4.8 (2H,s); 4.8 (2H,s);
27 7.05 (2H,m); 6.4 {2H,s, exchange-
7.25-7.6 (7H,m); able with CF,COOD);
7.8 (1H,m); ' 7.0 (2H,m); 7.4
8.1 (1H,4d, (2H,m) ;
J = 2 Hz); 7.7 (1H,dd,
8.15 (1H,4, J = 8.75 and 2 Hz);
Jd = 8.7 Hz); 7.9 (2H,m);
10.65 (1H,s, ex- 10.6 (1H,s, exchange-
changeable with able with CF,;COOD)
CF,COOD)
Example 28
vlacetamide
5 a) = =4- = =
benzoate .

1.54 g (8 mmol) of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride are added to a suspen-
sion composed of 2 g (8 mmol) of the compound prepared

10 in Example 12a, of 1.28 g (10.4 wmol) of
4-dimethylaminopyridine, and 80 ml of dichloromethane.
The solution obtained is stirred for 15 min at room
temperature, before adding 1.45 g (8.4 mmol) of
2-chlorophenylacetic acid in 20 ml of dichloromethane.
15 The solution 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 HCl solution, and then with a sodium hydroxide
solution, and with water until neutral, before being
20 dried over Na,SO, and concentrated. The residue is crys-



CF3COOD) mp. 121-124[err]C m p. 105-107[err] C NVR ( DVBO- d6):

NVR (DVBO-d6): 3.8 (2H,s); 3.85 (2H,s); 24

7.4 (8H m; 6.5 (2H,s, exchange- [err] 7.5 (2H mM; -

abl e wi t.hv@liai@xgbé COOD); 7.75 (1H, dd, 7.4-7.5 ( 5SHpE/EPdgiTa3Ss 7 Hz
and 8 (1H,dd, 2.05 Hz); 81(1Hd J =87 H and 2 Hz); J =-
205 Hz) ; 8.1 (2H m; 82(1Hd34‘ 10.9 (1H, s, exchange-
J = 8.7 H?); able with CF3COOD) 10.8 (1H,s, ex- changeable with
CF3000D) m p. tRidfiged Erom 95° ethappl te)@ivel ¢ Mvig (TRheebibs: powder.
NVR ( DMVBO- d6) (Y?.,eq.d?d-lm%) 6.43 (2H,s, exchange- 25 e
[err] H m ~able with CF3COCD); 8.0 (1H, dd, S
7.5 (2H M) : 7“!35% 2'J16°81673|% and (SHM: 2 Hz); 8.15 (2H, m:
8.45 (1H,s); (N§Odl¢) :8.35.95 (2H1sOD; (]7H,3s7 éxc(rﬁi-fug'e} (1Hes)X2H1h) @

1H, | h h: | CF /5
bCT EP98 0 3237\,\”-7t o fTdd) Tples e hat! id écmz)étvp o %ggbmﬁ
- CO CH er r ] NOYerT 2 -(]Clif%)rfr] Fﬁe?fr] H—Iér‘?] n¥p.=188- 188{16? F1Cc10.8  (Fps,

199-200C NWMR (éMQ—;d_féable w;,_th\ll\@;(@@s} d6) 7.35-7.60 (7H, rr), 6. 45
(2Hs, exchang%) » et ] ‘ C
[err] 8. 4 =Y
(1H, m; 81(1Hddnhenxlagmmg(1Hn) )
10 This compound was obtained by carrying out the
procedure as in Example 1b.
m.p. = 154-156°C
NMR (DMSO-dg): 3.95 (2H,s); 6.4 (2H;s, exchangeable with
CF,CO0OD); '7.35 (2H,m) ;. 7.45 (2H, m) ; 7.7 (1H,dd,
15 J =8.7 Hz and 1.9 Hz); 7.95 (2H,m); 10.8 (1H,s, ex-
changeable wj.ﬁh CF,COO0D) . '
Examples 29 and 30
) The compounds of Examples 29 and 30 were
obtained by carrying out the procedure starting with
20 the amine prepared in Example 1l2a as in Example 28.

R3-Z{CRRz)p-CO-OH
Qco-o—o T
LN Cl

CO-CH,-NO,

R3-Z-(CRy Rz)p



J = 8.7 Hz and 7.9 (2HM; 2 Hz); 8.25 (2H,m; 7.95 (2H,m; 11.05
(1H, s, ex- 8.2 (1H,s); 11.0 changeable with (1H, s, exchangeabl e
CFSCOGD with CF3COOD) mp. 162-164[err]C m.p.

190- 192[err]"¥5ﬁ%(owso d6) : NVR (DVBO-d6): 4.8 (2H é‘)‘%"[’)EP”"’Z-"S?‘ 4.8
(2H, s) 27 [err] 7.05 (2H m; 6.4 (2H,s, exchange-
7.25-7.6 (7H, 3 2Hrr)

r.es T A dmlv [3-crHild:%. %#ﬁﬁ%on%@%lﬁefgoﬁ%%ﬁnylb% ((41#&011

(1H,d, phenylg cwlenn:cmﬁc)arboxamdem;xample 29)7.9 (2HM; 10. 65

1H, - 1036 -
(CF ' s, )EXCF3 N ;7[3%&%123 - s phandfe £ KPRRYLBBLGI PhERy1 ] -2l Middb

2- Chl or 0- N- [ 3- PRIEY; $%¥1ﬁﬁﬁ§m%r bB%9TBheny P} phen- yl acet ani de 5 a)
Phenyl  2-al oro-4- (2-chl orobenzyl ) car bonyl am nol - benzoate 1.54 9 (8-
a'm-mrpy‘l-

P perzimsis el W&%&B? 'lt:w-d.'zgﬁo al
added to a sugpen- sign ceapgped [of 2 g (8 mml) of {t he conpound, prepared
10 in Exa a,_or WP, 109-121¢G0- 24 |MIP.)155-a60°C
4- di met hyl am popyri di e, Aapd 80 [nzof(odss-alor onet hgnex Tinescsaljut i on
obtained is sfirred far m n at| r.esm(2ewer at ur e, | thef eze,m)adding 1.4p
g (8.4 nmol) chl.ghophenyll asettzr,mci d i n 20 |m.soft2®limd Al or onet-hank.
15 The solufion is gti d for [1B31GusS @H,moom t §ripdr 42H.tsur excl2@genl pf

wat er and 20 centf at ed HO-8ardd{den added. |FrdedetsnFEFOBPHaANI C

phase is wash¢d with g 1 MIHO sdldts 8n?7 Emandhen w th‘la(%%(ﬁ)un?h'ydrom dp
solution, and|wi th watler until neR H&; *bé’f d+& dbei nd OF ™ dri ed over Na2jsO4
and concentrafed. The Jresidue is |cfys2 ¥2); 7.9 (2H,m); :
8.15 .{1H, 4, 9.6 (1H,s, exchange-
J = 8.7 Hz); able with CF,COOD)
9.7 (1H,s, exchange-
able with CF,COOD)
P m.p. 160-162°C ‘m.p.160-162°C
HC NMR (DMSO-d;) : NMR (DMSO-d) :
CFy |a.05 (2m,s); 4.0 (2H,s);
30 7.35 (3H,m); 6.4 (2H,s, exchange-
7.5-7.8 (7H,m); able with CF,COOD) ;
8.05 (1H,d, 7.5-7.75 (SH,m);
J = 2 Hz); 7.9 (2H,m);
8.2 (1H,d, 10.7 (1H,s, exchange-
J = 8.7 Hz); able with CF,COO0D)
10.8 (1H,s, ex-
changeable with
CF,CO0D)
Example 31
N-[3-Chloro-4-nitromethyvlcarbonvlphenyll -4-chloro-
benzenesul fonamide
10 A wmixture composed of 2 g (9.3 mmol) of 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 5 ml of con-
15 centrated hydrochloric acid are added before extracting
with ethyl acetate. The organic phase is washed with a
dilute sodium hydroxide solution. This agqueous phase is
then acidified with HCl and extracted with ethyl ace-
tate, which is then washed with water until neutral,
20 dried over Na, SO, and concentrated under vacuum. The



WO 89/ 52906 PCT/ EP98/ 02353
tallized from95[err] ethanol to give 1.4 g of white powder (Yield
mp. = 160-163[err]C NVR (DMSO-d6): 3.95 (2H,s); 7.3-7.4 (5H m; 7.
(4H, m; SwvodsE9061H dd, J = 8.7 Hz and 2.1 -Hz); 8. GierErbloshss
2.1 Hz); 82 (1Hd, J = 8.7 Hz); 10.8 (1H's, exchangeable w't
CF3COOD). b) 2- Chl or o- N-[ 3-chl or 0- 4-ni1 et hyl car bonyl phenyl ] -
phenyl acet am de 1Q . Thi_ s conmpound was obtai ned by carrying.out the
procedure as i REEXEHE e 1fp. PRFFEIed) 5 oY s MRt RgFeR BX sCPR6) 2 3.88%1‘3”‘ |
(2H,s); 6.4 (2Be3umaxdimaegeHlahd cndnie (i€ )ty thandl 3998 : @2 Hmikturel. 45

(2HM; 7.7 H, 5 .J 2 8.7 Hzrand 1.9 Hz): (2H, Mg N
(1H,s, ex- chalr\lrgie{ab € Svalﬁf)@gc%}) .w%ka%ﬁl ee%%nﬁ%g%%éTHéggo%dSRég)df
Exanpl es 29 and .80 7wdr e 33btmli ned- 6y7car riEhglaut1t h?2 fi¥cedraadt 85t e¥g

with 20 the aghRegeh®ld ¢4 dpiesBbg .12a as in Exanple 28. [err] = WD
98/ 52906 PCT/ EP98/ 02353 - 35 - .
N-[ 3- Chl or o- 4- EX2E84& 32 car bonyl phenyl | - 1- (4- chl or o- '
phenyl ) cycl opr gp\Bcal@tavade ifpeimet ey PO rbonylphenyl 1 benzene- -

N-[ 3- Chl or o- 4- réi Qe h;gecar bonyl phenyl ]-2-trifluoro- nethyl phenyl acet am de
(Exanpl e 30) 5—%—%&‘ R3- Z- -Phenyl esters _ Conpounds

-COCH[err] NCI@ﬂr] (- H phenv1sudfonylaminol benzaoate
159-160[ er{g C NMR (DVB@ dfixtyre MBS ECLD ?thlﬁz&' Hnol) of the?
(2H, m: 29 _ 1.6 (20, 1.5 (2Hm: lert]
7.3-7.55 (9H, npmine cpyepared idy Fupgele 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 for 14
15 hours. After cooling, 200 ml of water and S ml of con-
centrated 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 vacuum. The residue, purified by chromatbgraphy
20 on a silica column with dichloromethane, gives 14.5 g
of a light orange powder (Yield = 92%).
m.p. = 130-140°C
NMR (DMSO-d;): 7.2-7.4 (SH,m); 7.5 (2H,m); 7.65 (3H,m);
7.8 (2H,dd, . J = 7.5 Hz and 0.8 Hz); 8.1 (1H,d, J =
25 7.5 Hz); 11.25 (1H,s, exchangeable with CF,COOD) .
-~ b) N-|3-Chloro—4-nitromethxléérbonxlphenxlIbenzene-
sulfonamide

The compound was obtained by carrying out the
procedure as in Example 1b.
30 NMR (DMSO-d,): 6.4 (2H,s, exchangeable with CF,COOD) :
7.25 (2H,m); 7.7 (3H,m); 7.9 (3H,m); 11.2 (1H, broad s,
exchangeable with CF,COOD) .

Example 33
Nitromethyl 2-chloro-4-~[N,N-di (phenylmethyl)aminol -

35 phenyl ketone
a) Phenvyl 2-chloro-4-[N,N-di (phenylmethyl)aminol -

benzoate

A mixture of 2.5 g (10 mmol) of the amine pre-
pared in Example 12a, 2.7 'g (20 mmol) of potassium car-



7.8 (1H, dd, able with CF3COOD); J = 8.7 Hz and 7.4 (4H, s);
7.7 2 Hz); 8.0 (1H d, (IHmM; J =2 FE); 7.9 (2H, m; 8.15
.(1H,d, “K)9 5 6 (1H s, exchange- J 8.7 Hz); abl CIII»
9.7 (I H s e’i’c’ﬁgﬁrr e- able with CF3000D) mp. 160-162[err]C QreTipoRofdss

m p. 160- 162[err] C NVR ( DMSO- d6) : NVR IDMSO-d6) : 4.05 (2H,s); 4 0
(2H,s); 30 [err] . 7.35 (3H, mM; 6.4 (2H,s, exchange- 7.5-7. 8
(7TH m; - abbenateh 6F§C@]D}408m5101fd;ﬁ benzyl brbnﬁkoEa(ﬁéMﬁ:,ryEs-

He) ; 9s( 256 poBaB il diodide _ and0-7061 ch e
Hz) ; ab }?a " CFE%O% s (lol-‘%l ,e exa-mc hang eagﬁne Wlstfh %E%E&&l

Exanpl e 31 N-|

§°Hﬁﬁ@iéﬁ4lﬁ| thet?fﬁﬁ‘-'ﬁ vk aPBSRy Eprre by I}Q’@’-’%h | BEBexr C°°1ln9 .

benzenesul fonaﬁhder&acuon medivn nigtybareaoms;e@w 1121 Jof (RaBedDlek-Of

t he am ne ta{__ned

(13.9 mmuol )” of
heated for 16
con- 15 cent
et hyl acetate.

WaaEr40 [GarirdC. ovéteNagSO0| i amyd a:aﬁceint:crfam erThedrEsL’dduaﬂ

Bﬁe‘ié‘yéffem—%{:éﬁ 3G dhé‘{ggrc}@d%?ﬁi b&ggf &Yl g&}ﬁnggn%ﬁt s

e organi C aseé i's wa | uté"so oxid

dorl, SRRk sifethed o o s Chably ShoBsa il

e

sol ution. Thi sraqwgﬁglénagd i Eremesthang}, etowaitveHad - ang of r%mt effni th

ethyl ace- tatg@niphi gB1kg t(R@rpsheshay th water until neutral, 20 dried
over Na[err]SO err] and_concentrated under vacuum The VO 98/ 52906

PCT/ EP98/ %353

15

20

-P36=- Pdsildee G s purified by chromatography on a silica
NMR (DMSO-4d,): 4.8 (4H,s); 6.7-6.85 (2H,m); 7.1-7.5

(15H,m); 7.9 (1iH,m)

b) Nitromethvl 2-chloxro-4-IN N-di (ghen\_r. lmethyl) -
aminolphenyl ketone _
This compound was obtained by carrying out the
procedure as in Example 1b (Yield = 40%).
m.p. 116-118°C -

NMR (DMSO-d,): 4.9 (4H,s); 6.25 (2H, s, exchangeable

with CF,COOD); 6.8-6.9 (2H,m); 7.2-7.5 (10H,m); 7.7
(1H,d, J = 9 Hz)

Example 34 ,
N-[2-Chloro-3-nitromethvlcarbonylphenyl]acetamide

a) Phenvl 3-amino-2-chlorobenzoate

25

30

35

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

m.p. = 46-48°C
NMR (DMSO-d,): 5.5 (2H,s, exchangeable with CF,COOD);
6.85 (1H,d4d4, J 7.45 Hz and 2.3 Hz); 7.0 (2H,m); 7.1
(3H,m); 7.3 (2H,m) |
b) Phenvl 3-acetvlamino-2-chlorobenzoate

" This compound was obtained by carrying out the
procedure as in Example 12b (Yield = 60%).
m.p. = 120-122°C
NMR (DMSO-d&;): 2.2 (3H, s); 7.4 (3H, m); 7.55 (3H, m);
7.9 (1H, m); 8.0 (1H, m); 9.8 (1H, s, exchangeable with
CF,COO0D)

C) N-[2-Chloro-3-nitromethyvlcarbonylphenyl] acetamide



colum in a dichl oromet hane/ net hanol (98:2) m xture. NVR (DMSO-d6): 6.25
(2H, s, exchangeable with CF3COOD); 7.0-7.3 (3H M; 7.6-7.9 (4H m; 11.2
(1H, broad s, ex- 5 changeable with CF3COOD). Exanple 32 N :
[ 3- Chl or- Wolesm2vecanet hyl car bonyl phenyl | benzene- sul f onami dePGj‘/EP98102353
Phenyl - 2- chl or 0- 4- [ phenyl sul f onyl am nol beagoate 10 : A mxture
conposed of 10 g (40.4 mmol) of the am ne prepared in Exarrpl e 12a, 6.5 n
(80.4 mmuol) of pyr| d| n@‘,hla) cbtqutﬁﬂdSml@btcﬁlﬂmilzbylesalﬂn}mng aoitd the

chl oride and 2 frelHs i3 ﬁ% hours at room tenperature,
bef ore being h 4§! err ?’#FM 4 ) hours. After cooling, 200 m of
water and 5 m moP-ccnl d HCl are added. The reaction nmediumis ex-
tracted W|th dinefrl mmg@hﬁj;e n/ngch(;gﬁ t hgn wagshBed(am | h gwat gfccuahggable

neutral, ed qv SOerr] ,and cqncentrated u r vacu m he
resi due, |f|é&%b>ﬁ¥gh§8 fogt hyibe “@n a’ 81 i(&H cAdmmY wit and

di chl ororret hana,.3giBeds B4 LBf A&d|i ght tarangarm)m.e? K2 elo.8 92% sm p.

= 130- 140[err] . 7.5 (2H m; 7.65 (3H mM; 7.8
(2H, dd,. J %g%zgngggig%%")h %M&H d, J =25 7.5 H): 11.25 (1Hs,
exchangeabl e WiEtared=C3ED) . b) | | | -
N-[ 3- Chl or 0- 4- - t[@@il@@&@@ﬁ%ﬁ@ﬁ%iEQPESﬂﬁlgﬁHh&Qil!aﬁ‘-ﬂ@t%-COWDOUnd
was obt ai ned by carryi nq__ oy e procedure as 1n anpl e : VR
(DNSO'dG):lOG.é-IE%;%?—%%ngeable W|th CFBCOOD) 7.25 (2H m; 7.7

(BH M ; 7.9 ()M ;

33 Nitronet hyl - chl.Qro-4-[ N, N-di (phenyl rret hyI )am noj - 35 phenyl
ket one a) Phenyl b—%@&l oro-4-[N,N-di (phenyl nethyl)am nol - benzoate A
mxture of 2.5 g (10 mWids gfompeundi wasprodtaimest froExphenEl 13aamind-g

(20 mmol) of pelasdiddBrizoate and (2-methylphenyl)acetic acid
15 <chloride, the procedure being carried out as in Example
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 (iH, m); 7.8 (1H, broad s, exchangeable
20 with CF,COOD); 8.6 (1H, 44, J = 8.3 Hz and 1.55 Hz)
b)  N-[2-Chloro-3-nitromethylcarbonylphenyl]-2-methyl-
phenylacetamide . |
This compound was obtained by carrying out the
procedure as in Example 1b (Yield = 45%). '
25 m.p. = 130-132°C
NMR (DMSO-d,): 2.25 (3H, s); 3.8 (2H, s); 6.4 (2H, s,
exchangeable with CF,COO0D); 7.1 (3H, m); 7.2 (1H, m);
7.45 (1H, m); 7.6 (1H, 4d, J = 7.75 Hz and 1.4 Hz); 7.9

(1H, dd, J = 8.1 Hz and 1.3 Hz); 9.8 (1H, s,
30 exchangeable with CF,COOD)
Example 36

N-[4-Chloro-3-nitromethylcarbonylphenyl]acetamide
a) Phenyl 2-chloro-5-nitrobenzoate
This compound was obtained from 2-chloro-5-
35 nitrobenzoic acid, the procedure being carried out as
in Example la (Yield = 92%).
m.p. = 83-85°C



WD 98/ 52906 PCT/ EP98/ 02353 - 37 -
bonate, 6. 8 g (40 mol) of benzyl brom de, a few crys- tals of potassium

i odi de aRrgo of dinmethyl- formam de is heated at 80[er hour s.
After cool | ng, ﬂhe reaction nmediumis poured into 300 m ofﬂd\/\'lg?td%z%% .

tracted with ethyl acetate, which is then ®#&shed with water, dried over .
Na2SO4 and concentr ted. é e residyal oil is tr| turat ed in hexane and the
solid obtained PR 15 Zedk f 3%y efRdndl-5% ol 3Fve™L i 68g Oof(idh &4-T
white solid (Yi.-.elai & az%, sLQs MLH, Bd335135[@r8 ] EzNRA (DVBOHZI6) ‘8. 5158
(4H,s); 6.7-6. ( H~€) 75(15Hn) 7.9 (1H M b) Ni t r omret hyl
2-chloro-4-[N. ‘( pten rre% hZ/ am noI phenyl ket one 15 - This
corrpound was ofid)ai neghényy a5 +3 C gnbate as in Exanple |b (Vi eld
40% . mpg 116-118[eryd Qgg} ) @ié,:

exchangeabl e W th CFSC%O%WB Ré rﬁ%ﬁl a:.9e ééh%a £o %)%%n)‘)"( 7850
(1H d, J = 9 H25)9 g(a,crgp.g g\g\oﬂp of the compound prepared in step a) in.

[ 2- Chl or o- -3-ni tggurewy| 6ar twrbsl:menylfi-leéetmﬂ@r@) is PR9®¥genated at a

3-am no- 2-chl orobenzoate Thi ound ed fro nyl 2-.25_.
chl or o- 3- ni t r o BAFHEE® aspyﬁ% V%cg %ﬁ%ﬁr fd TF%%)?‘&?QI gtqsthe
(Yield = 97%. crat;calyrsﬂGaAa[ e:om]cerw\ﬁt GhE6fdEhe SobvehfH, $he res:Ldue'
exchangeab Wl-t 7.45 2 Hedn i ©
(20, m : Q (%?:%pej% 89 %Er%%rﬁl% n aHéJ.jaLQ.@a ool n di-
3-acetyl am no Zﬂe xpoeRanet ealliﬁl s thwmmoukd was cdchilexpusthane {hexanet
the procedure ag i Eﬁﬂﬁﬁ@hﬁeleé gxw Cbs'.ﬁo%‘)of”hpyeilw ST (T8 <R
(DVBO- d6) : 2. 2; H s); 7.4 (1H, m: 8.0 (1H,
m;: 9.8 (1H, =5 hangeabl e W|th CF3COOD)

m.p. = 84-86°C |

15 NMR (CDCl,;): 3.8 (2H, broad s, exchangeable with
CF,COOD); 6.7 (1H, m); 7.2 (5H, m); 7:35 (2H, m)

c) Phen l:S-acet lamino-2-chlorobenzoate

This compound was obtained from the amine pre-
pared in step b), the procedure belng carried out as in
20 Example 12b (Yield = 69%). '
m.p. = 141-143°C |
NMR (DMSO-&): 1.95 (3H, s); 7.2 (3H, m); 7.35 (2H, m);
7.5 (1H, 4, J = 8.7 Hz); 7.75 (1H, dd, J = 8.7 Hz and
2.6 Hz); 8.25 (1H, d, J = 2.6 Hz); 10.25 (1H, s,
25 exchangeable with CF,COOD) _
d) N-I4-Chloro-3 -nitromethzléarbonzlghenxl lacetamide
The compound was obtained by carrying out the
procedure as in Example 1b (Yield = 15%).
m.p. = 122-124°C
30 NMR (DMSO-d,}: 2.2 (3H, s); 6.45 (2H, s exchangeable
with CF,COOD); 7.7 (1H, 4, J = 8.7 Hz); 7.9 (1H, dd, J =
8.7 Hz and 2.5 Hz); 8.2 (1H, d, J = 2.5 Hz); 10.5 (1H,
s, exchangeable with CF,COOD) '
Example 37
35 N-{4-Chloro-3-nitromethvlcarbonylphenyl]-2-methyiphenyl-

acetamide
a) Phenyl 2-chloro-5=-[(2-methylbenzyl)carbonylamino] -

benzoate



@) N- [ 2- Chl or 0o- 3- ni troet hyl car bonyl phenyl ] acet am de WD 98/ 52906

PCT/ EP98/ 02353 - 38 - This conpound was obtai ned by carrying out the

procedure as |n Exarrple | b. mp. = 140-142[err]C NVMR (DMSO-d6): 2.2 (3H,
6.5 -PSIP8/52206 oy changeable 5 with CF3COOD); 7.6 (1H, rgcr/ipm(zsss dd,
8Hzand13Hz)81(1Hde 8 Hgpand 1.3 Hz); 9.8 (1H, s,

exchangeabl e with CF3COOD) Exarrpl e 35

N-[ 2- Chl or o- 3-ni t r omet h‘!'hﬁér RN Wrds 2oBRRNea 1o NERY! %.‘i:ﬁ. c%f nd
i'S ou

Phenyl 2-chl oro- 3- énz car baonyl am nol -_benzoat e
was obtai ned frBAFP % ﬁ;ﬂ rrg ES %/6 efguaeehylphagyl) acetic aCJ-d

(2- et hyl phenyldh]:eride, thei @rbﬁ:edﬂﬁeorbéﬂ:m tE&rpieaeaute akeiin mHedmhEd
out as in Exarrpig 1 1é¥ el dgz /() mp. = 123 125[err] C NMR (CDO [err]):
2.3 (3H s,): -3 N ".7.1-7.4 (10H, m; 7.65 (1H m; 7.8 (1H
broad s, exéharigenble 202- M*&HCCFSCOOD) . 8.6 (1H, dd, J = 8.3 Hz and 1.55
Hz) b) - N-[2- GRRr QeBenl f £ ogeblyl @i boyl phenyl | m%by' Rh%nsgsacgﬁm de
Thi s corrpound was o tal ndd b carrying out fhe proc€dur e

(Yield = 45% . B5 Of Whichy 11382@mmmsbleaylt@ ﬁ;Cpgn) is)?.35 8(33@2H

s): 6.4 (2H s, m)exc'mamgceahl edd,t iy GFICOORz dnd 2(§|'hzm 778% ((13£—i" d‘) L
7.45 (1H, m: 7. ﬁél—h?gSJ—775Hzandl4Hz) 7.9

8.1. Hz and 1. (1H, s, 30 exchangeable W|th CFSCOCD)
Exanpl e 361|Q-[4bbh| Ainl{f Ayl . .

2-chl oro-5-nit robenzﬁ ﬁzﬂbét&{?&'ﬁg“”d was obt ai ned- from 2- chI oro 5-
This compound was obtained by carrying out the

procedure as in Example 1b (Yield = 38%).
m.p. = 148-150°C :

.. 15 NMR (DMSO-d,): 2.3 (3H, s); 3.8 (2H, s); 6.4 (2H, s,
exchangeable with CF,COOD); 7.2 (4H, m); 7.6 (1H, d, J =
8.7 Hz); 7.8 (1H, dd, 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

20 N-[4-Chloro-3-nitromethylearbonvlphenyl]lbenzene= "

sul fonamide

a) Phenyl 5- [benzenesulfonylamino] -2-chlorobenzoate

This compound was obtained from the amine pre-
pared in Example 36b by carrying out the procedure as
25 in Example 32a (Yield = 97%).
m.p. = about 50°C
NMR (DMSO-d;): 7.3-7.7 (10H, m); 7.8 (3H, m); 10.8 (1H,
s, exchangeable with CF,COOD)

b) N-[4-Chloro-3-nitromethylcarbonvlphenvl]benzene-

30 sul fonamide

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,CO0D) ;
35 7.2 (1H, m); 7.35-7.65 (S5H, m); 7.75 (2H, m); 10.8 (1H,

s, exchangeable with CF,COOD)

Example 39

2-[(3-Chlorxo- 4-n1tromethzlcarbonxlghenxl2am:r.no-

carbonylmethyvlaminocarbonyllbenzoic acid



35 nitrobenzoic acid, the procedure being carried out as in Exanple |la
(Yield = 92%9. mp. = 83-85[err]C WD 98/ 52906

PCT/ EPOSARs¥2390639 - NWVR (DI\/ISO de): 7.4 (3H n) 7 55 (2H, P@rmpgs,gz_,,ng d,
J =8.8 Hz); 8.5 (1H, dd, J 8.8 Hz and 247 8.95 (1H, d, J = 2.7 )
b) Phenyl 5-am no- 2-chl orobenzoate 5 18 g of Raney nickel are

added to a soldy | onpwind 0 {20 opmla_ght Re gy h P1ER20£M- - SLER 2)
in 600 mM of |oxane emx ure y eae. a apr
65[err]C. After filindela2 il h X eenzaaken of the :
sol vent, the residue l'fmsScaupbimad wbalscbbaa&hw a@fdmouhe Hrhi® peeumm

in di- chl ha dth di chl h

Give 205 o ofBIEe) 115, ST dR Sompd migs J ey 2 4Rt
(CDO [err]p: Bs@inddit2-plbadetic zaidaraiekintide wildrapaaaiD)Eron 7theH,
m; 7.2 (5K Qorz?e%ox(&ﬂagnlcﬁh axP&]eéUél5 3,&9%y| ame%os%fé}' Orﬂ?ﬁ? é%te '

Thi s conmpound was o fromthe am ne gr red in Ste

procedure bei reedarei &eing @srriegy owkargs eim2ExXample l%%(Ylmlpi =
141- 143[err]CM@(DI\/SOd6) 1.95 (3H, s); 7.2 (3H, m; 7.35 (2H m; 7.5
(1H, d, J = 8.7 i‘_SﬁlH dd, J = 8.7 Hz and 2.6 Hz); 8.25 (1H, d,
J = 2.6 H): ‘_“LoP25- 74972 exchangeabl e wi th CF3COOD) d)

N-[ 4- Chl ono- 3-MMR r DESOy8g)ar b@nsSpHeHyl ]sa)cet'anz‘sle(ihe m)rypouml (/\EB otad @i ned

by carrying o h rogcedur ( .
122-124[err]C KI?Y/% @&%aegass dz] géﬁ hﬁ ’ 2H s exc%an éable
wi th CF3COD) ; 1Cr g (1% €, gxehangelqic)le ALK 1¢-F;.Cdl§>D)J 8 7 and 2.5
Hz); 8.2 (1H @) J Z-2(5-tBlordQadhitonethylcarbonylphenyl)amino-
carbonvimethylaminocarbonyllbenzoic acid

is 1.49 ml of nitromethane are added to a solution
composed of 2.9 g (25.5 mmol) of potassium tert-butox-
ide and 50 ml of DMSO, maintained at a temperature
below 20°C. The m:.xture is stirred for one hour at a
temperature below 20°C before adding, dropwise, 3.7 g
20 (8.5 mmol): of 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
ethyl acetate and acidified with HCL. The precipitate
25 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, J = 5.6 Hz, is converted to
30 singlet with CF,COOD); 6.3 (2H,s, exchangeable with
CF,COOD); 7.4-8.0 (7H, m); 8.75 (1H, t, J = 5.6 Hz, ex-
changeable with CF,COOD); 10.3 (1H, s, exchangeable with
CF,COOD) ; 13.1 (exchangeable with CF,COOD)
Example 40
35 N-[3-Chloro-4-nitromethylcarbonylphenyll-(1,3-dihydro-
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 .



s, exchangeable with CF3COOD) Exanple 37 35 N
[ 4- Chl oro- 3-ni tromet hyl carbonyl phenyl ] -2-net hyl phenyl - acet am de a)

Phenyl 2-chloro-5- [ (2-nethyl benzyl)carbonyl am nol - benzoat e '
98/ 52906 W0 98/52906 _ - PCT/ EP98/ 012@9'91’28/@@3 Thi's
conpound was obt ai ned fromthe am ne pre- figtr éd in Exanple 36b, and

Ecanpl o 19a (Vi%h ot e oabg b 48, BT, Re e RRRd e e Fhe, Bpild A "
(3H, s); 3.75 (Rtdursd; 6@°¢=7}Qf3:e1( 9Epohing, \Ahhehprléqns_ns:aﬂmngea'mbd viig h
CF3COOD) ;" 7. 35 7 n 7.8 J
= 2.2 H)z). %J) eﬁz Z’Bé | or o- ?%F?i%%gﬁylﬁ?@o%y%t%%)ﬁl éo( ﬁimg
phenyl acet am de° g @Rt webibst EPH@G%%Y(S-@(%W@ - the procedure as
in Exanpl e b (il d= 21 238% . (@é@ompoé.{&l&g[err]c 15 NWR (DVSO-d6): 2.3

SHOS) 518 SO ety | o RS o ST Lk

m;

d, J = 2.5 Hz) wﬂm&rmom,, excSmnGEHD| adyi mwm Endrmlelzﬂ& 20. 8-
N—[4 Chl or o- 3-ngtgo hyl carbonyl nyl_] b f henyl
5- [ benzenesul fon apn%\olrl‘g ﬁ?o?o t(“;‘ﬁZoas]te oefra;@ﬂc}t?(rjlg Was o%t al ned from

the am ne pre- M&.ﬂxarrpl e 36b by carryl ng out the procedure as 25 in

Exanpl e 32g0( Yigel g Hbdrol PnitrahaehyviUs8Hdryl o d6): 7.3-7.7.
(10H, m; 7.8 H : .S, exchangeable w ) b)
N-[ 4- Chl or o- 3- EP nyl ] benzene-

: - a) Phenvyil 2-chloro-4- [phenylsul fonylaminoca bonyl -

aninolbenzoate
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 (8.4 mmol) of ‘the amine prepared
in Example "12a in 40 ml of dichloromethane. C_omplete
solubilization is obtained upon addition of the first
drops, followed by the formation'of a thick .precipif
20 tate. After stirring for 16 hours at room t'emperature,
the precipitate is filtered and washed with di-
chloromethane and dried at 80°C under vacuum to give
2.2 g of a white powder (Yield = 62%). '
m.p. = 183-185°C '
25 NMR (DMSO-d,): 7.0-7.9 (13H, m); 9.3 (1H, s, exchange-
able with CF,COOD); 11.0 (1H, s, exchangeable with
CF,COOD) | -

b) 1~-[3-Chloro-4-nitromethylcarbonylphenyl] -3-
(phenylsulfonyl)urea

30 This compound was obtained by carrying out the
procedure as in Example 1lb (Yield = 49%).
m.p. = 168-169°C
NMR (DMSO-d,): 6.35 (2H, s, exchangeable with CF,CO0D) ;
7.35 (iH, m); 7.5-7.7 (4H, m); 7.8 (1H, 4, J = 8.7 Hz);
35 8.0 (2H, m); 9.5 (1H, s, exchangeable with CF,CO0D);
11.3 (1H, broad s, exchangeable with CF,COOD).
Example 42
Nitromethyl 3-methyl-2-thienyl ketone



30 sul fonam de This conpound was obtai ned by carrying out the
procedure . as in Exanple Ib. mp. = 152-154[err]C NVMR (DVMSO-d6): 6.2 (2H,

S, exchawgﬁygkyngsvmth CF3COOD); 35 7.2 (1H, m; 7.35-7.65 f:&-yEpgﬁ,szgg_«, 75
(2H, n); 10.8 (1H, s, exchangeable with CFBCOOD) Exanple 39 2- |

(3- Chl or 0-4-ni tromet hyl car bonyl phenyl )a"m%

car bonyl net hyl am nocar bo gl ] benzoic acid VD 98/ 52906 .

PCT/ EP98/ 02353 - mﬂ?| composed of - g (70 mmol) of 3-

_Z-Eh: or20 lﬂf)((ﬂaEBhﬁlhydtﬁﬁ.bp&aﬁ_ )ebarlﬂdicy]si%c_ acid, 3.4 g (56 mmol)fof )

i ndo met nyl ami zoat ohtai N romte

am ne prg- grgﬁ ngg%’ﬁl 5@&?‘e§;n@f(§g35@h %p%%%rhge%\?%a BL gq

i soi ndol - 2- yI Xa2e8| dnml)j cifi dll@@h}(lprsyamwhhsmhqn&tezomspsndnhg cz;fm d

and SCC12, m h b r S

Beanpl o 152 (QErq DEaeHen e 2% PARd PolibE) SoR0 e ﬁi&%%%#*n@ 3l o

s); 7.25 (3H 5f) ml7of %ﬁe ard@eélnherﬁetor Mmeressiyelyy ; Thel meddumy: J
8.6 Hz); 10i8 thin Sstﬁ(féliinﬁéﬁbbeh@sﬂﬂ‘b CE\SC@EE) abd fok 21 hours at

(3 Chl or o- 4-ni t ronet hyl car.bon
Car bonvl et hy PR SRR N GhE ASAFtaPn mediun is,popred over 1
ni tronmet hane aiereddefl ta a:cﬂnienemthp]:rpcm@eltw&ez @ L)X 2misktume,) @hnd

pot assturag ef LiRubgied d5:38] BRcl of NGO A BN R, @ LA ©

bel ow 20[err] Xture is stifred for ong hour a térrpera ure bel ow
20[ err] C bef owdthddi4fy, @k opaf seaceticg 2Fid.s. a-wactracteﬁe WHERY | aester
prepared in Si:%@.u@he‘?‘e‘tﬁﬁ}lVedabl%t%Qéﬂ Qh Q'Ysomﬁfcéﬁfes“ rFhdlg TRigalfi dour s

at roomtenperature, the reactloR g b um.i oured into 750 m of, ter
Thi s aqueous EHETACES wR¥Rd WRERSS: hy "at&et pEeXng and di HhreR Wik The
precipitate 2satimfaved i Natll t@ashdtlmshaﬂ wattler\yat beford dbeﬁnigurdiﬁred

1S over Na,80, and concentrated. The residue, purified by
chromatography on a silica column ‘in dichloromethane
and then bﬂr'recrystallization from an ethyl acetate-
hexane mixture, gives 2 g of a pale yellow solid (Yield
= 19%). ' -
20 m.p. = 59-61°C
NMR (CDCl,): 2.6 (3H, s); 5.7 (2H, s, exchangeable with
CF,COOD); 7.1 (1H, 4, J = 4.9 Hz); 7.6 (1H, 4, JT =
4.9 Hz).
Example 43 , :
25 N-[3-Chloro-4-nitromethylcarbonylphenyl]-2-methylphenyl-
acetamide _ '
a) 2-Chloro-4-[ (2-methylbenzyl)carbonylaminolbenzoic
acid : _
19.56 g (116 mmol) of (2-methylphneyl)acetic
30 acid chloride are added, over 1 hour, to a mixture of
| 20 g (116 mmol) of 4-amino-2-chlorobenzoic 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
35 wvacuum. The residue is washed with water and with di-
chloromethane to give, after drying, 19 g of an off-
white powder (Yield = 53%).
m.p. = 214-218°C




vacuum before being recrystallized fromacetonitrile to give 2.2 g of a
white powder (Yield = 61%. mp. = 206-209[err]C NVR (DVSO d6) : 4. 0 (2H d,
J =56 I;% kg,wsgnvertedto 30 singlet with CF3COOD); 63 2H
exchangeabh? @ h CF3000D); 7.4-8.0 (7H, m): 8.75 (1H t, PFTE B ox-
changeabl e with CFSCOCD) 10.3 (1H, s, EXéﬁan'geabI e W|th CF3COOD); 13.1

h bl ] 40 3
5l or o 4-ni Bl PRRCZR O pronyPRs (£33 tHaFes, i 7.197.25 (am,
1. 3- di ox0- 2H- imoj MIoES 2{y# ) addt adi eled—i@ Basand bubb)ed7i.er (WH urs =
through a sus- go cqQnpaun re-
pared in Exa qpéag%%j)’and gpqrafﬁd gme‘gha él %zlish’e% a% Agﬁ %%
PCT/ EP98/ 0235:ﬁblelzﬂlt1©fcfﬁ'@@l ut3dnl ak1Bnsbrhaddiss s exahiangesblehevisth i d
at around 80[ efs Ilgopi\.t er cooling; the precipitate forned is filtered and
recrystalllzed {Sroma3et_é)n|trlle tQ g| ve 0.4 g of an off V\/mte powole:rL ' '
(Yield = 199 . P 2 2L FQIARY DAMSCe.TiBS S
(2H, s); 6.3 (2H @_thh CFSCOCD) 755(1H dd J =87 H
and 2 Hz); 7.8- 80( m;. 10.9 change e with,CE3 )
Banpl 6 41 10 1o [ TR bFEREoRRE diRs 1o RLBGHy IhcrOFTVise out the
(phenylsulfonwz)me}‘&na? aSPhenyIExampilZecMIZJrstért:.ng w:.th 19 g (62.5

[ phenyl ?U%Lf)onﬂn?ﬁ jrocagpony)- cm%l?e'ﬁ? ﬁgtﬁ*ﬁr one hane arae ﬁcﬁnel&m]-

phenyl sul onyI | socyanate 15
dr opwi se, PeanzPhsi Geist 20bsagnes 4 Amol )SBEPt hedlani nd -Blepaded o
Exanpl e 128 | M rothe Phasle hl Of ogret (@Nes mkSTP! b€ <Piabhy] ZadyHbhros -

obt e upon sgal1ion o ohe ¥ (3 ey, TelLave by Ll forfuiny
the precipitatefi PMF | deried aovewasaedmoiebullar sieve. After chroma-
15 tography on a silica column (eluent: dichloromethane-
methanol 95:5) and recrystallization from a hexane-
ethyl acetate mixture, 0.2 g (Yield = 1%) of a pale
yellow powder is obtained. _ | : -
m.p. = 133-135°C B
20 NMR (DMSO-d,): 2.3 (3H, s); 3.8 (2H, s); 6.45 (2H, ‘s,
exchangeable with CF,COOD); 7.2-7.3 (4H, m); 7.75 (1H,
dd, J = 8.7 Hz and 2 Hz); 7.9 (2H, m); 10.8 (1H, s,
exchangeable with CF,COOD) .

Removal of the washings 'makes it possible to
25 isolate 5.2 g (Overall yield = 30%) of a product iden-
tical to the first batch.
This compound is also obtained from the amine
prepared in Example 1l2a by carrying out the procedure
as in Example 28.

30 The phenyl ester intermediate (m.p. = 120-
123°C, yield = 56%) 1is converted to the compound
-CO-CH,-NO, (m.p. = 141-143°C (acetonitrile)) with a
yield of 43%. '
Example 44 .

35 N-[3-Chloro-4-nitromethylcarbonylphenyl]-2-oxo-
piperidine

a) Phenyl 2-chloro-4-[S-chloropentanoylamino]benzoate
This compound was obtained by carrying out the
procedure as in Example 1l4a, starting with the compound



chl oronet hane and dried at 80C under vacuumto give 2.2 g of a white powder

(Yleld 62% mp. = 183-185[err]C 25 NWR (DVMBO-d6): 7.0-7.9 (13H, m;
93(1 % nge- able wth CF3COOD); 11.0 (1H, abl e
wi th CF3 ? )g' 1-[ 3- Chl or o- 4- ni tromstggl car bonyl phenyl ]pcg%%%g

Thi s corrpound was obt ai ned by carryi ng

(b dof - °c-Seepate MECERARLE (02K b broniih i e

( DVSO- d6) :
786morée3—87Hz) 35 8.0 (2H m; 9.5 (1H, s,

(4H, m;
exchangeabl e wvikh EMESR):: 1.8 ((WH, bhpad =, s exghang-.eabhew & 7 CEZGQOD) .

(phenyl sul fonyl )urea 30

Exanpl e 42 N ne. hyI yl 8/ 5290 .
PCT/ EP98/ 0235§ %23‘%' 3"5' o Zoﬁﬁg ed §f T g(E(Hio '|$-8f qé-H' dd,
2- thi ophenegar szyhnd aammb) 384lg (1(1-5,6 dnyoll) =

i S

met hyl -

o ®z) ¢ osehafig,and
115 m of DM |chooI
cyanophosphonat’e i n

69? heR %Qg?%%fwlqﬂf ;éydpoon)
triethyl am nebiln 5& .‘. Gh y

then stirred for 2 ﬁ&itn@[err]c and for 21 hours at roomterrperature .
The reaction nmediumis _poured over 1 litre of acetate (1:1)

a tol uene/ et hyl
mxture, and 10 extraCtsy GPPRCWREeMaS T?P%al%ﬁ‘éem( ‘iﬂﬁ@éi/ngai?}l& fehsy

with 40 rdo of p&@ﬁddhzf&la"a irs Exdmplé etbWiheddt ol gomg/ethyl acetate
(1:1) mxtur %t olf g%aducgvaextracts are washed with water and then with
a saturated *s Ol g r?‘ ter, before being dried 15 over Na2SO4 and
concentrat ed. NVRe (IM3Qhd,) :pukr i85 ed4By -atinordi4yr 4pHy ¢&n al s+l 663 d@)um in

di chl or onet hare san %he@ b r_ecsr gtﬁ%j L zgt Lory oy ong anegLi¥hgRashat G54 digxane
m xture, g| ves 28 ¥Iel oW sofl % ad
F,COOD) ; 7. = 8.5 Hz and 2 Hz); 7.7 (1H, d,
15 J =2 Hz); 7.9 (1H, d, J = 8.5 Hz)

les 45 and 46
The following are obtained starting with the

the procedure being car-

amine prepared in Example 12a,

ried out as in Example 14:
20 N-([3-Chloro-4-nitromethylcarbonylphenyl]-1-(4-chloro-

phenyl) cyclopentanecarboxamide' (Example 45)

N- [3-Chloro-4-nitromethylcarbonylphenyl] -2,3-dihydro-

1H-indene-2-acetamide (Example 46)

Phenyl esters

(2H,m); 7.3 (3H,m);
7.5 (6H,m); 7.8

Examples | R,-Z- (CR,R,;), Compounds =-CO-CH,NO,
m.p. 118-120°C m.p. = pasty solid
NMR (DMSO-d,) : NMR (DMSO-d¢): 1.6
1.7 (4H,m); 2.0 (4H,m); 1.9 (2H,m);
45 (2K, m); 2.7 2.6 (4H, m); 6.4

(2H,s, exchangeable
with CF,COOD}; 7.4

cl (1H,dd, J = 9 Hz (4H,s); 7.75 (1H,dd,
and 2 Hz); 8 (1iH,d, J = 9 Hz and 2 Hz);
J = 2 Hz); .8.15 7.9 (18,4, J = 9 Hz);
(1H, 4, J = 9 Hz); 7.95 (QH,4, J = 2
9.7 (1H,s, Hz); 9.7 (14,s,

exchangeable with
CF,CO0D)

exchangeable with
CF,COOD)




=19%. 20 mp. = 59-61[err]C NWR (CDO 3): 2.6 (3H, s); 5.7 (2H, s,
exchangeable with CF3CO0OD); 7.1 (1H, d, J =4.9 Hz); 7.6 (1H d, J =
4.9 Hz). anple 43 25 N-[3-Chl oro-4- mtromethylcarbonylphenyl]-2 .
-met hyl phERA¥29%eet ami de a)  2- Chl oro- 4- PCT/EP98/02353

[ (2- et hyl benzyl ) car bonyl am nol benzoic acid 19.56 g (116 rrrmﬂ of8
(2-met hyl phneyl )acetic 30 acid chloride are added, over 1 hour, to a
mxture of 20 g (116 nmmol) of 4-anino- 2- o4g of obenzoic acid, 12.9 g (127
mrol ) of tri ethvl amne and 150 nd of DVE dried gver a nolecul ar sieve.
After stirripBxepies 6 RrZyi{Choy |t enpRRepvily esterse DNF GoFpPuRis oHO1fF:NC,
evapor ati on under 35 um ThHe™MRedPM8R-dik: BaShed ™l h1REEEF -30%d witH di -
chl or omet hank to gi vé o dr .g,gggo%-%fﬂ%ﬁ%ff.mvshi(PBéS‘zbévhe Y| elld =

5309. mp. = 214-218fe (42,m) ;

PCT/ EP98/ 023p3 -*¢44 | ™ok %‘3 Fas .35
(4H, m: 7.5p (1H d{, '(1 7.9_
(1H, d, J 5 P Hz): 10. ; ’th gﬁé}’ ?fﬁ{%d(JaH
broad s, exchangeabl ¢ w g _' 5 (13 s, and 2 Hz

N-[ 3- Chl or o- rong E JTet Byl - p&@m agel gngk e -7[?3
conpound was Oc®)ebo )he procedurq asr. ) PPBPRA 4
starting wt ' f 10.4 (1H,s, exchange—_

2-chl oro-4-[ benzoi q araei @itmwleraooed.
step a), 3. 67. 0 Mol ) or_dl et nyl cyano hos-
phonat e, 168g(167 mml) of trlethylamneln 205 m of DMF dried over a:
mol ecul ar sieve. After chroma- 15 tography -on a silica colum (eluent:

di chl or onet hane-




met hanol 95:5) and recrystallization froma hexane- ethyl acetate m xture,
0.2 g, (Yleld = 19 of a pale yellow powder is obtained. mp. =

133-135 NVR ( DMSO- d6 2.3 (3H, ; 3.8 (2H, ; :
exchang[egfo(?ggsva%?% CFBC(OOD); 7.)2-7.3 E4H, ?r;; 7.75((1H, Séd,%@gwsﬁi and

2 Hz); 7.9 (2H, m; 10.8 (1H, s, exchang le with CF3COOD). Renoval of the
~washi ngs makes it possible to 25 isolate 5.2 g (Overall yield = 30%9 of a

product iden-Ekgﬁgieguyhgof ghst batch. This conpound is al so obtained from
a

the am ne prepared i n € 12a by carrying out _the %ocedure as in
Exanpl e 28. 30 lwéﬁgl aggt fPteahRed i attelngmypith - thepg.
123[err] C, vyamlfle §re§6.9:’t)ad i Baawelécd2at, 0 tHhorsos@erddbeing car--

-COCHerr]- enr m 141-.14 rr]C (acetonitrile)) wth avyield
of 43% Exarrp e§41>§é a%_ lﬁ?ﬁﬁ% ?%Itromat hyl car bonyl phenyl ] - 2- oxo- .

pi peri di né a)N- [Ph€h}bra-éknitorondgthyhtarbpeylphepydli-doididmmat e Thi s
conpound was Bgﬁgéﬂggcggaﬁj@&@m@ih@procedure as i n Exanpl e 14a,:

starti ng W th e conpoun
PCT/ EP98/ 02358~ I34§hl°59eﬁané&rwsswérhgayépbewéﬂ|~ér@5€mm| c acid -

chloride. NNRoeﬁQME@a&@):amaeS (}:-(:Ash‘a 48)5 (2H - t, 7 Hz); 3:75
and 2 Hz);

% (t1i4 0, JNEE3E ?%Ejlorg ~4- e&& e@ahxf%aréow}Pﬁfe}Y%l(fm 8§7 yeabl e

with CFBGMII»behkeneucksaﬁhﬂmwxﬂkampl@neshvIcarbonylphenyl] 2- 0XO0-

e | IR AR A oS a1 10 procedure s
methylbenzeneacetamlde (Example 50) o
N-[3—Chlcro-4-n1tromethylcarbonylphenyl]-3-methyl-.
benzeneacetamide (Example 51)

15 N-[3-Chloro-4-nitromethylcarbonylbhenyl]-3}4—dimethyl—
benzeneacetamide (Example 52)
N-[3-Chloro-4-nitromethylcarbonylphenyl] -4-
trifluoromethylbenzeneacetamide (Example 53)
N-[3-Chloro-4-nitrdmethylcarbonylphenyl]-4-methoxy-

20 benzeneacetamide (Example 54¢)

N- (3-Chloro-4-nitromethylcarbonylphenyl] -4-nitro-
benzeneacetamide (Example 55)

4-Bromo-N- [3-chloro-4- nltromethylcarbonylphenyl] -2-.
fluorobenzeneacetamide (Example 56)

25 N-[3-Chloro-4-nitromethylcarbonylphenyl]-4-fluoro-
benzeneacetamide (Example S57)

Examples | R,-Z- (CR,;R,), Phenyl esters Compounds -CO-CH,NO,

- m.p. 140-142°C . m.p. 158-160°C
HC” NMR (DMSO-dg): 3.8 |NMR (DMSO-d.): 3.6
(2H,s); 7.4 (9H,m); (2H,s); 6.3 (2H,s,
47 7.7 (1H,4d, T = . exchangeable with
9 Hz and 2 Hz); 8.0 CF,Co0D) ; 7.4 (4H,m);
ci (1H,d, J = 2 HzZ); 7.6 (1H,dd, J = 9 Hz
8.2 (1H,4, J = and 2 Hz); 7.9
9 Hz); 10.8 (1H,s, (2H,m) ; 10.7 (1H,s,
exchangeable with | exchangeable with
CF,COO0D) . CF,COO0D)




NVR (DMSO-d6): 1.85 (4H, m; 2.45 (2H, t, J =
5.5 Hz); 6.4 (2H, s, exchangeable wi th CF3COOD); 7
and 2 Hz); 7.7 (1H d, 15 J =2 Hz); 7.9 (1H

3.7 (2H,
dd, J

3 Hz); t, J
5(1, = 8.5

and. 46 T 98820asuj ng are obtained starting with the anine PCEPRISAE353n

Hz

d, J = 8.5 Hz) Exampl es*45

Exanpl e 12a, the procedure being car- rietBout as in Exanple 14: 20
N-[ 3- Chl or 0- 4- ni t r onet hyl car bonyl phenyl ] - 1- (4-chl or o- _ _
phenyl ) cycl opent anecar boxam de (Exanpl e 45) =
N-[ 3- Chl or o- PEfdnipl @8GRI F+ (RBONY T P 1Zaste T OCokbbud@ac Peo-CHNoL L 4 de
(Exanmpl e 46)[EXanpl € R3-Z (CR . pR BAF-R14T 1] KNSR 1e83 PSS 1
Compounds -JO-CH err] m w1 EoMsROBA:r 3 (B NMRN (DMSE-@ASty. 1s0l i d NWVR
( DVBO- d6) : NMVR ( . 1]G2f, 8) (4bamsa, ) O | (2u(=bH, B) 35 XA28,4.2H, 1)) ;
45 _ 48 (2 2.7 }7.75 (1H,68d( 4H= m) ; | @xdhqrmgenble wi€BH m);| 7.3
(3H,M; (2H s, exchangeabl'€17. % 3( Beignd 2. Bz) ; 8.0 § KFERITDOD).3 V4Hlm) i Hdd, -
J =9 Hz 4H,s); 1.75 (I H dd,| @Hdd2 H=)2 BIG1H, ¢,7-6J(XH,98HT anf B2 HY); J
=2 Hz); .8.15 7.9 (1H d, J F82HHAH.S1FH=d, J =a9dl-%)ﬂz% 725 (1H,q, J
2 9.7 (1H s, Hz): 9.7 (PHHEE): 0cRakidesbl e |WREMY : 18xEHARgRabI ¢
wi t h CF3C00D CFscoa))exch%aéé?mees P(*FFEMF@EE%?“ 46 - |
Exanpl es R3LZ- menyl_eslﬁf____ﬁommd.s '
-CO-CH err]NDerr] NYR f4Q¥SO- d6) mg ?;;:olﬁfpc 157- 187P5[% }ff‘fg”lfim 3.8
(1Hm;  NVR (DVBO-d§) 205 [err]l} s? %(%Hn)ﬁ“f‘ L4H m).,
2.8 (1Hm: b6 . H 0. siobabd bl =
9 Hz and 2 Hp); (24, s tclnandega I' c'i,‘ ﬂgzéloom' gt t('un?;ng D)
7.18.1 (1H{, J = c'(4H’”ﬂ1JZ ﬁz1) 9:3 J = 8 Hz and 2 Hz);
(1H,s, exchangeable |7.6 (3H,m); 7.9
with CF,COOD) (2H,m); 0.7 (1H,s,
exchangeable with
CF,COOD)
c” m.p. = 130-132°C m.p. = 132-133°C
H’. NMR (DMSO-d;): 2.0 NMR (DMSO-4;}: 2.3
¢ (3H,s); 3.4 (2H,s); {(3H,s); 3.6 (2H,s);
50 7.1 (7H,m); 7.3 6.3 (2H,s, exchange-
(2H,m); 7.4 (1H,d4, able with CF,COOD) ;
CH, J =9 Hz and 2 Hz); |7.15 (4H,m); 7.6
' 7.8 (1H,4, T = (1H,4d4, J = 9 Hz);
2 Hz); 7.95 (1H,d, J | 7.9 (2H,m); 10.6,
= 9 Hz); 10.4 .(1H,s, | (1H,s, exchangeable
exchangeable with with CF,CO0OD)
CF,COOD) _
- m.p. = 126-128°C m.p. = 115-117°C
H,C NMR (DMSO-d,): 2.3 NMR (DMSO-d¢): 2.2
(3H,s8); 3.7 (2H,s8); (3H,s); 3.5 (2H,s);
s1i cH 7.2 (7H,m); 7.5 6.3 (2H,s, exchange-
2 (2H,m) ; 7.7 (1H,44, able with CF,COOD) ;.
J = 9 Hz and 2 Hz); 7.0 (4H,m); 7.5S5
8.1 (1H,4, J = (1H,4d, J = 7.6 Hz
2 Hz); 8.2 (1H,d, J |and 1.7 Hz); 7.8
= 9 Hz); 10.8 (1H,s, | (2H,m); 10.7 (1H,s,
exchangeable with exchangeable with
CF,COOD) CF,CO0D)
m.p. = 156- issec m.p. = 128-129°C
P NMR (DMSO-d¢): 2.2 .|NMR (DMSO-d¢): 2.1
H.C (6H, 2s); 3.7 | (6w, 2s); 3.5 (2H,8);:
52 A {(2H,s); 7.1 (3H,m); 6.25 (2H,s, exchange-
~ 1 7.3 (3E,m); 7.5 able with CF,COOD);
CH, | (2H,m); 7.7 (1H,dd, | 7.0 (3H,m}; 7.5
CHa J = 9 Hz and 2 Hz); (1H,dd, J = 9 Hz and
8 (1H,4, J = 2 Hz); |2 Hz); 7.85 (2H,m);
8.15 (1H,4, J = 10.7 (1H,s, exchange-
9 Hz); 10.8 (1H,s, able with CF,COOD)
exchangeable with
CF,COOD)




9 Hz); 10.5 (1H, s, =9 Hz and 2 Hz); 7.8 exchangeable with (1H, d,
J =9,Hz); 7.9 CF3COOD) (1H,d, J =2 Hz); 10.4 (1H, s,
exchange wabdeop t h CF3COOD) WO 98/ 52906
PCT/ EP98/ 02353 - 47 - Examl es 47 to 57 The following are obt al neg startl ng
with the amine prepared in Exanple 12a,-t%® procedure being car- ried out
as in Exanple 28: 5 N [3-Chloro-4-nitronethyl carbonyl phenyl] -4-chloro-
benzeneacet anm de ( Exanpl e 47)
N- [ 3- Chl or o- fi Brattrlend By % RNy | pheRieryl3 estasy O- enmmdetmﬁmz
(Exanmpl e 48) | N-[ 3- Chl orchévm t r ohmtihy |caBbaugepheny| p-13, 4- t641l66P0- 10
benzeneacet afn de (Exgnpl éj49) N MR MSPodd « i 49 onERNRy | (DMEDGhY | phényl || - 4-
nmet hyl benzengacet am de ( hpl e p@3H,s); 7.3-7.8 (2H,s); 6.4 (2H,s, .
N- [ 3- Chl or o- -n|§3romsthy bony| SE&hy M 7 38 et hyl - perchengazielen it
(Exampl e 51) {15 N-[3-Ch go 4-n| £+ lgyfczalxﬁbhyl pheRFPPR)Z 4-6i (RBRYI -
benzeneacet afri de ( Exgnpl e 1 A fitrong §r%ha¥tPB?lenyl 11 - 4-
trifluoromet iyl benzerfeacet am de X el é°5§%§ + 84 }';S' exc |
N- [ 3- Chl or o- 4- ni t r omgt hyl car bony Ej FBxy- ‘ﬂ‘)t 5EP8RLacet ani db
(Exan‘pl e 54) jl&é__[?f @J n_rrL/I n| e Ivfhjlgafhnn\lleghen‘_\l /I nit rLo
benzeneacet afi de ( Exgrpl |q;c55) :ﬁg. (;MS"'._’YI)‘:’.Q 6 M.p. (;;70f39) ¢ 3.
4- Bronmo- N-[ 3{chl or o- 4- ni rret hy| Ga& bany pEfe' ?lf 2- qggag)et ant de
(Exanpl e 56) |25 54\!—[3-Ch - 4- n{ g1 9ekhyl cay RONY! phe g(r]z ge-
benzeneacet afi de” ( Exgnpl € 7) Exfneh &9 ;R3- - (O er Lﬁ@w,_ g[@ré on), Phgnyl
esters Conpdunds - CQ- CH[ BFfH] NO £rrd aeaal4P=142C | 7.0 MR, milb&- 460C NVR.
(DVBO-d6): 3{8  NVR|(DVBO d6): Bebui AnaSh:uah.;4s(OH M, m (24, 5)anfad G2H s,
(1¥,d, T = 2 Hz);" = 9 Hz and 2 Hz); 8.1
8.15 (1H,d, J = (2H,m) ; 10.8 (1H,s,
8 Hz); 10.7 (1H, s, exchangeakle with
exchangeable with CF,CO0D)
CF,CO0D) :
i m.p. 180-182°C m.p. 192-193°C
HC” NMR (DMSO-d,): 4.0 NMR (DMSO-dg): 3.9
(2H,s); 7.4 (3H,m); {2H,s); 6.3 (2H, s,
58 7.5 (2H,m); 7.7 exchangeable with
(3H,m); 8.0 (1H,d, CF,CO0D); 7.6 (3H,m);
NO J = 2 Hz); 8.15 7.8 (2H, m); 8.2
2 (1H, J = 8.5 Hz); (2H,m) ; 10.8 (1H,s,
1 8.25 (2H,m); 10.8 exchangeable with
(1H,s, exchangeable | CF,C00D)
with CF,COOD)
m.p. = 173-175°C m.p. 165-167°C
H.C” 'NMR (DMSO-d,): 3.9 NMR (DMSO-d&): 3.8
2 E (2H,8); 7.5 (8H,m); | (2H,s); 6.25 (2H,s,
56 7.7 (1H,dd, J = exchangeable with
E ] 8.6 Hz and 1.9 Hz); | CF,CO0D}; 7.3 (2H,m);
8.1 (1H,4, J = 7.55 (2H,m); 7.8
B - 1.9 H2); 8.2 (18,4, | (2H,m); 0.7 (1H,s,
J = 8.6 Hz); 10.8 exchangeable with
(1H,s, exchangeable | CF,COOD)
with CF,COOD).
m.p. 132-134°C m.p. 139-141°C
H,c” NMR (DMSO-d,): 3.75 |NMR (DMSO-d¢): 3.8
y (2H,s8); 7.4 (9H,m); (2K,s); 6.5 (2H,s,
57 7.7 (1H,4d, J = exchangeable with
9 Hz and 2 Hz); 8.0 |CF,CoO0D); 7.3 (2H,m);
E (1H,d, J = 2 Hz); 7.5 (2H,m); 7.75
8.15 (1H,d4, J = {1H,d4d, J = 9 Hz and
9 Hz); 10.7 (1H,s, 2 Hz); 8.0 (2H,m);
exchangeable with 10.8 (1H,s, exchange-
CF,COOD) able with CF,COOD)




47 [err] 7.7 (1H, dd, J = exchangeable with 9 Hz and 2 Hz); 8.0

CF3COOD); 7.4 (4H,m; (1H,d, J = 2 Hz); 7.6 (1Hdd, J = 9 Hz 8.2 (1H,d,
J = and 2 Hz); 7.9 9 Hz); 10.8 (1Hs, (2H m; 10.7 (1Hs, . .
exchangeaWWOP8{R206 . exchangeabl e wi t h CF3CO0D) CRRODEPIB/02353\\O

98/ 52906 - 50 - . PCT/ EP98/ 02353 -
48 - Exanples Rerr]Z- CRerr]Rerr])[err] . Phenyl esters

Conmpounds - COExfmoleNsBerr] mp. 112-114[err]C mp. 131-134[err]C
NVR ( DMSO- d6) 3. 8 NMR. € SMSER 69— 43n1t(|:@ﬁle“t)hzl7c£rﬂ&%mhen¥iZHESEroﬁ 35
(2H,s, 48 err] . exchangeabl e w

and 2 Hz); 8.k ): 7.3 (4H.m): (1H d, J = 2 Hz): 7.6 (1H dd, J

=9 Hz 8.2 (1H,d, J = Obtained ad Ealﬂl%rlnb 9ofit Hke 1@183C(e'1dd5re as(2thm ;

10. 7 (1H, eabl e th
Caeoon) mep. GERRYEERaT, st ing WIIH A0S ASnEng bl et In Fxanpleyg
(DVBO- d6) : 3 7A32H sin; Tlb 7. presence (2H8) ; t&-:aet(mamlne and in.

(9H, m; 8. eable W|th[err] =2 Hz); 8.2 (1H,d,
CF3000D) ; ]'%Ji‘ghl&m‘ﬁéemﬂlg—iz 0.8 J =8 H and 2 Hz); (1H s,
exchangeabl e MPe 14U ML°F. 9 i t h CF3C0O0D) (2H, m: 10.7-(1H,s,

exchangeabl e vmmla %ﬁ@@?@é mde .35 136, 1380 exchan feﬁ\lﬂe wisr- &8 _@mmi C NWR
(DNE0 40) 307 %o MW (BIG L0135 (30 ) ok PP g Gl WL, 7%
(2H, m; 7 4 (ll-ludd d, abke swiHd) CFRBCOODLIH,J & T Hz 2anHz? ;HA)0.8 (1HS s,
(4H M 7.6 7. GebbhJeatlie with cm3cé&55dd J=9h)
Example 59 ' _
N-[3-Methyl-4-nitromethylcarbonylphenyl] -2-methylphenyl-
15 acetamide

a) Phenvl 2-methvl-4-nitrobenzoate -

Obtained by carrying out the procedure as in Exam-
ple la, starting with '2—methyl—4—nitrobenzoic acid.
b) Phenyl 4-amino-2-methvlbenzoate "

20 A mixture composed of 3.5 g (13.6 mmol) of the
nitro derivative prepared in Example 59%9a, 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
cooling, filtration of the reaction medium, and

25 concentration, 2.7 g of a pasty solid are obtained.
NMR (DMSO-d;): 2.5 (3H, s); 6.1 (2H, s, exchangeable
with CF,COOD); 6.5 (2H, m); 7.2 (3H, m); 7.4 (2H, m);
7.8 (1H, 4, J = 8.3 Hz)

c) Phenvyl 2-methyl-N-[(2-methylphenyl)carbonylamino]-

30 benzoate

Obtained by carrying out the procedure as in
Example 14a, starting with the amine prepared in
Example 59b and (2-methyl)phenylacetic acid chloride
(Yield = 86%).
35 NMR (DMSO-d,): 2.3 (3H, s); 2.6 (3H, s); 3.7 (2H, s);
7.1-7.7 (11H, m); 8.1 (1H, &, J = 9 Hz); 10.5 (1H, s,
exchangeable with CF,COOD) .



2 Hz); 7.95 (1Hd, J 7.9 (2H m; 10.6. Hz): 10.4 (1Hs, (1H,s,

9
CF3CO0D) CF3CO0D) m p. =

exchaggeabl e exchangeable with wth

126- 128 Wdﬂs‘fsz%s mp. = 115-117[err] C NMR (DVBO-d6) . N
(OVBO d6)' 2. 2°(3H 5); 3.7 (2Hs): (3 8): 3.5 (2H3): ‘pgrEestibBss
7.2 (7TH m; 7 5 6.3 (2H,s, exchagge- (2H m; 7 (1H,dd, —-able

with CF3COOD): J = 9 Hz and 2 Hz): 7.0 (4H m: 75581(1HdJ

(1H dd, J = @)6 Hay2r3iayet 18, P-4 ik €rotet h31¢akbb s hen$1 F-9-Hz); 10.8
(1H'S, (2HM; jl-? .S, exchapgeable w exc angea e wth _
CF3CO0D) ‘“—a'——llgﬂ-’%%‘—ag = 156- 158C mp. = 128-129[err]C:
NVR( DVMSO- d6) : 2. 2 Ot {ARBHOY6) Cai"rirlﬁ'@-| ous) ;thie 7procedure @sH, ids) ;

Senange- | ebpemple b, ;sapsing (AR chel i) eon8erBasiiiong i,

77(IHda Exang B, 59¢. 7.5 J = 9 Hz and 2 Hz); (1H, dd, J =9 H and 8

(1H,d, J = ZRHZE) sg.i—gaqc7 85 (2H,mM; 8. 15 (1H, d, J = 10.7 (1H, s,
exchange- g i (1H, s, abl e wi t h CFCOOD) exchangeabl e wth
CF3COmD) 8;%%%@6‘3' y: 2.1 {3H, s); 2.25 (3H, s); . (2H, s);

PCT/ EP98/ 02353, 15 4Qzﬂ Ewpéﬁehaa{geame Zw:.thC'@[F%CObB[) qr r'}){:er(mh Ragayl

o oA 165C NI\ZRS)% §‘6) ch{egNkﬁNg d }H's%s( L e”? Hz gnd

(2H,s); B04 (RHgHzZBS 7.6 (1H, d, J (EOH8.H; BR)G 10.4 (1H, s,
exchangeabl e CF3COOD); 7.6 (5H,m; 8.15(1H,d, J =
7.9 (2H m; 1%“8};%1(%?1?[ 1???:00]3 1H, s, exchangeabl e

N-[2-Bromo-4-nitromethvlcarbonvlphenyl] -2-methvlphenyl -

acetamide
15  a) 3-Bromo-4-([2-meth henvl)carbonvliaminol benzoic
' 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 (ZH, s); 6.9 (3H, wm);
7.0 (1, m); 7.75 (1H, m); 7.9 (1H, 4, J = 1.3 Hz); 9.3
(1H, s, exchangeable with CF,CO0D); 13.0 (1H, broad s,
exchangeable with CF,COOD)

b) Phenyl  3-bromo-4- -methylphenyl) carbonylamino] -

25 benzoate

Obtained by carrying out the procedure as in
Example la (Yield = 98%)
m.p. 139-141°C _
NMR (DMSO-d,): 2.4 (3H, s); 3.9 (2H, s); 7.2-7.5 (8H,

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-nitromethylcarbonylphenyl] -2-
methylphenylacetamide
Obtained by carrying out the procedure as in
35 Example 1b (Yield = 41%) '
m.p. 125-127°C
R (DMSO-d,}): 2.2 (3H, s); 3.7 (2H, s); 6.3 (2H, s,
exchangeable with CF,COOD); 7.1 (4H, m); 7.8 (1H, dd4, J



exchangeable with with CF3COOD) CF3COOD) m p. = 147-149C m p.
147-149[err] C NVR (DVMBO-d6): 3.6 NVR (DVMBO-d6): 3.75 (2H, s); 3.8 (3H,

s):  (2H, @2@3 8 (3H, s); 54 6.9 (2H, s); 7. 3
65(2H§' Ange- [err] (5H,rr); 7.5 {2H n); able WPEHWERIBQSED) ;
(1H,dd, J = 70(2Hm); 7.4 8 H- %@ 2 Hz); 8.0 (2H m: 77
(IH dd, J (1H d, J = % =9 H and 2 Hz); 8.1 8.15 (1H, d, J =
(2H. m: 10.8 E1B, éiz sarr@) Hg) 7 (119 &1H, aohahgeabll,widh %xchangéém e
with CF36093)(1§F3§QOQ):<dHan éaas&el&;iienrbﬁ coon) mp. 192-193C NWR
(DVBO-d6): 4.0 DVSO-d6): 3.9 (2H,s); 7°4 (3H m:  (2Hs); 6.3 (2H,
s, 55 M? 5 (2H, rr) 7.7 exchangeable with (3Hm): 8.0
(1H, d, ' CF3896pbmeEht)( 2Hahlorders Jmet hdxgpRehiv]: kétbne 7.8 (2H,
m; 8.2 ( = , 25 (2H,m; 10.8.
exchangeab e \%\njth F@ﬁ@—zﬁ%%@ mech stk h CF3COOD) mp. =
173-175[err]C noptaieed cby NAXTVED a8t 3he propwRIppssGE6)in 3.8
(2H $); 7.5 (@Rafble (&} S)stérédn 2Hw‘1t]:§6 2-chloro- 4—methoxyf:e¥126i'é dd,
exchgnqea e W|th . 6 and 1.9 Hz); - CF3COOD); 3:(2H mM;
81(1Hd J aci leld sz 77 n');78[err] 1.9 Hz); 82(IHd

(2H, m; 10.7 MR, s{(COCEH )8: 63HR) ; (3}ﬁ 8s) ; smchameaaae g td (G1Hiz, and

136 140 MR ZoRBE20) g“é*%sﬁﬁc%” ofi o8> 356 4 o 73 P TR 7
(2H,s); 6.5 (ZRHs, m87 8.0 (Yrarrd, J = 9 HzY (1H, dd, J:

exchangeabl e w3k il i cif Bro IO e brdstAicdlind 11 0. 1 = 2

' Obtained by carrying out. the procedure as in
Example 1b. _ B
15 NMR (DMSO-d;): 3.9 (3H, s); 6.4 (2H, s, exchangeable
with CF,COOD); 7.1 (1H, dd, J = 9 Hz and 2.5 Hz); 7.2
(lH, 4, J ='2.5 Hz); 7.9 (1H, 4, T = 9 Hz)
Example 62 | o
Nitromethyl 2-isopropylphenvl ketone
20 a) Phenyl 2-isopropvlbenzoate __
Obtained by carrying out the procedure as in
Example la, starting with 2-(1.—methylethyl)benzoic acid
(Yield = 85%). -
" NMR (CDCl,): 1.2 (6H, m); 3.8 (1H, m); 7.1-7.25 (4H, m);
25 7.3-7.5 (4H, m); 7.9 -(1H, 44, J = 8 Hz and 1.5 Hz)
b) Nitromethvl 2-isopropvliphenyl ketone
Obtained by carrying out the procedure as in
Example 1b
(Liquid)
30 NMR (CDCl,): 1.5 (6H, m); 3.4 (1H, m); 5.7 (1H, s,
exchangeable with CF,COOD); 7.2-7.5 (4H, m)
Example 63
N-[4-Chloro-3-nitromethylcarbonylphenyl]-2-methyl-
phenylacetamide
35 a) 5-Chloro-2-[(2-methylphenvl)carbonylaminolbenzoic
acid
Obtained by carrying out the procedure as in
Example 43a, starting with 2-amino-5-chlorobenzoic acid
and 2-methylphenylacetic acid chloride (Yield = 75%)



8.15 (1Hd, J = (IH,dd, J =9 Hz and 9 Hz); 10.7 (1H s, 2 Hz);
8.0 (2H m,; exchangeable wth 10.8 (1H,s, exchange- CF3COOD)

abl e Wi t kyd ) WD 98/ 52906
PCT/ Epgg%(gg% “50 - Exanple 58 N- PCT/EP98/02353

[ 3- Chl or o- 4- ni tromet hvl car bonyl phenyl ] - 2- ggo-~ peneam de bt ai ned by'
carrying out the procedure as in 5 Exanple 31, starting wth the am ne -

pregarﬁfi in E;ﬁﬁlﬂl' e=1§24'ff§°f4tm[ ]p«mwc@N (): %i.sé t(lsgp,t hy) amiang  (gead

i n di chl or onet han - rr 9/5 . 6. . Sy
exchangeabl e W’t‘h C&%) .M 4’698 ((1%-1, I\%' == 1§ %—II?) :a“%?z?(ﬂ(?gl%z’ni - T7365
(4H, m); 7.9 ((WH, &, JT==02H") HB) 1 BLH HH,J & 2JHm ;91828 ;( 14.1S, (1H,
exchangeabl e wth a 59 .

[3- Met hyl - 4- nit’r orreeg%:%y%%%%%%l Sﬁ%ﬁ%&%‘ﬁ%{’hw oband - W s RERS 4 y)
Phenyl 2- n@t hyaxchangeaibbmzehth CBj Y by carrying out the procedure as
in Exam ple lf, Sipndiyp V!-Icfhl?of@l§¥|[§é=fi\éi:h92§%%%)%‘dfboﬂ lamBRETY!
4- am no- 2- net hyl benzoate m xture comnmposed 0 .5 ¢ .6 mol )
of the nitro deriva@$R%3%@pared in Exanple 59a, 1 g of Raney nickel and 35
m of dioxane is subj eohhediheda by deageyitiesaute the apndcddirat ms fon 2.5

h at 80[err] C,After cpolj fi tion of +the reaction  nmedium .
and 25 concerﬁ’?ag%p%en, 2. ki’egé%‘fl a %rg% 'y solid are obtai ned. NVR- (DMSO d6):
2.5 (3H,10s) 'c)6. 1 Nt P4+ Chlorex2hnd feomet haidarteacvheny®l 526 20H, m; 7.2

(3H, mM; 7.4 (2H, MerHvBokdhV19cet ami&es HZ) C) Phenyl 2-nethyl-N [
(2- met hyl phenvl ) car ong am nojJ - . benzoat e Obtai ned by carrying out
the procedure as in btained by carrying out the procedure as in

Example 1b.
m.p. = 128-130°C
15 NMR (DMSO-d;}): 2.4 (3H, s); 3.9 (2H, s); 6.5 (2H, s,
exchangeable with CF,CO0D); 7.4 (4H, wm); 7.9 (1H, 44, J
= 9 Hz and 2 Hz); 8.1 (1H, d, J = 2 Hz); 8.3 (1H, 4, J
9 Hz); 10.9 (1H, s, exchangeable with CF,COOD)
Example 64 ' _ |
20 Nitromethyl 2-chloro-4-phenvlithiophenyl ketone
a) Phenyl 2-chloro-4- (phenylthio)benzoate
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
25 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 mixture is poured, over 15 minutes, over
a solution, at 70-80°C, composed of 8 g (72.6 mmol) of
30 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
35 sodium hydroxide solution and then with water, is dried
over Na,S0, and concentrated under vacuum. The residue
is purified by flash chromatography on silica (hexane)
to give an orange-yellow liquid (Yield = 31%).
NMR (DMSO-d,): 7.3-7.7 (12H, m); 8.1 (1H, m).




Exanpl e 14a, starting with the am ne prepared in Exanple 59b and
(2-rrethy|)pheny| acetic acid chloride (Yield = 86%. 35 NWR (DVMSO-d6): 2.3

(3H, s); %V é% 3.7 (2H, s); 7.2-7.7 (11H, m; 8.1 (1H, d, J =9 Hz);
10.5 (1H; MO %ngeable wi th CF3000D). WO 98/52906  pCT/EPOR/NZ3S3
PCT/ EP98/ 02353 - 51 - d) N-[ 3- Met hyl - 4- ni tromet hyl car bonyl phenyl | - 2-

net hyl phenyl acet ami de Obt ai ned by carryi 8 out the procedure as in Exanpl e
I'b, starting gy th ; repared |n5 Exarrple 59¢c. mp.
159-160[ err] C NMR 3= 3. engl ok :
(2H, s, exchangeable%ﬁ-@gc@@o) pavzyapg(%utn)uhe? z(&déd&.a a3 Lﬂ? Hz) ;
745(1H dd.Exbmp¥e 16z and 10 1.6 Hz), 7.6 (1H, N 8.5 Hz);-
10.4 (1H, s, exch e_?€| e wWith CF3C0O0D) Exanple 60 ' o

N- [ 2- Br ono- 4'%3'ro a{lﬂ a?bonyl phenyl ] - 2- met hyl phenyl - acetam de 15 a)

3- Br ono- 45([Miiat I(Md-ﬁbed .)carbo m gel. O §yyac n y rrying
out the proced }é)lx ??,déﬁ stggrtlbﬁgrghzvml(?ﬂ 4l“gmoﬁlc’)az e‘%ﬁo 20| c
acid and 2-neth ﬁepﬁﬁ%’yl atetic §C dHEN ori de (Yield = 86%. 20 NWwR
( DVMBO- d6) : 2.&%45; 36(2H s) 6.9 (3H, rr) 70(1H m; 7.75 (1H,

h .

M; 7.9.(1H nb[3LchibedH)n; 13.0
(1H, broad s,

[ (2- Met hyl phérfids : 2 . T — wEarrying
out the mocw Exarrple | a (Y| eld = 98% mp 139 141[err]C NVR

(DMVBO- d6) : a‘} ( eﬂﬂe c?hlcg

3-chloro-4 he
carbonyvl) phenyl l.amlnol =1,5-dioxo-3-phenvlpentvl ] -
aminol benzoate

Obtained by carrying out the procedure as in

15 Example 14, starting with the amine prepared in Example '

12a and a Y equivalent of 3-phenylglutaric acid
dichloride.

NMR (DMSO-4,): 2.8 (4H, m); 3.8 (1H, m); 7.1 - 7. 6 (17H,
m); 7.9 (2H, d, J = 2 Hz); 8.1 (2H, 4, J = 9 Hz)5 10.4
20 (2H, s, exchangeable with CF,COOD).

b) N-f{3-Chloro-4 -n:Ltromethvlcarbonvlnnenvl1 -{(3-

chloro-4 -nltromethxlcarbonvlghenz zamlnocarbonvll-
3-phenylbutanamide -

Obtained by carrying out the procedure as in
25 Example 1b.

m.p. 195-196°C
NMR (DMSO-ds): 2.8 (4H, m); 3.8 (1H, m); 6.4 (4H, s,
exchangeable with CF,COOD); 7.3 (5H, m); 7.5 (2H, ad, g
= 9 Hz and 2 Hz); 7.9 (¢H, m); 10.5 (s, exchangeable
30 with CF,COOD).

Example 66

Nitromethyl 2-chloro-4 -phenylsulf invlphenyl ketone
a) Phenv]l 2-chloro-4- (phenvlsul finyl)benzoate

5 ml (40 mmol) of a 70% tert-butyl

35 hydroperoxide solution in water are added to a
suspension of 2 g (5.9 mmol) of the compound prepared

in Example 64a in 60 ml of water. The reaction medium

is heated at 70° for 32 h. After cooling, the peroxides

are destroyed by addition of a solution of 10 g of




30 m; 81 (2H m; 83 (1H d, J =1.8 Hz); 9.7 (1H s, exchangeabl e
wth CF3COCD) C) N- [ 2- Br ono- 4- ni t ronet hyl car bonyl phenyl ] - 2-

net hyi pl am de ot ai ned by carrying out the proced 5
Exanpl e’ |§ %’% = 419% mp. 125-127[err] C NVR ( DVBO- d6) %‘gr’gﬁ?‘%"%s) 3.7
(2H, s); 6.3 (2H, s, exchangeable with ); 7.1 (4H, m; 7.8 (1H, dd,
J WD 98/ 52908& PCT/ EP98/ 02353 - 52
- = 9 Hz and SOM#P™ Fe§abigulfite in(1p0 gl oL watey. afkergtirring
exchangeabl e $birh 2ChaG@ED)andExsagatei té bohtawat far Zzleélpéﬁoswdeté‘;ommenyl

k %

the procedur e*88o AR, il 018, EniRureR i RaLe e G R B otk
acid (Yield —omagxmlvmuacayu {%rwii)-’hesl iglHa sptugaed 1NaCAd sqQlutigponi
and 10 2.5 H?Lh vfht%er(&ﬁh ﬁrrkd‘ 3v§rH@a sé; 15Af(:§lilv éanZn@rQ%lﬂon”)ofB 0

(1H, d, J = " N tromethyl 2-chi ofo- 4- nef hoxvphenyl ket one Ootal ned
by carrying oﬁflet hedﬂ-ﬁ;@é?ﬁﬂ“@t&afﬁl Exéﬁﬁi e mRrifficapion( pvBy de)tl
(3H s); 6. 4ch6:‘3hiat& rt@teaénlglmt:h FoIURD) (hexdné lBrhyd, al:ea:a&:érlz

%ir]?rgﬁgt Ef/l) & 33) gé)yfh%n?rf ot 8?@:%3%55( 1§ngﬁﬁ] ?b%gd‘ﬁio%;?ggﬁggate
bt ai ned by c&%ﬂyl ng out the procedure asoln Exanpl e | a, startlng wth _
RN B s T A *@M rf%%erm ad '
and 1.5 Hz) bm); [i-@rd :hﬁ ﬂ.%dof%p@zbne yP Ka

b) Nitromethyl 2-chloro-4-phenvisulfinyl ke;one

Obtained by carrying out. the procedure as in

Example 1b.
15 (0il). .
NMR (DMSO-d,): 6.4 (2H, s, exchangeable with CF,COOD);
6.8 (3H, m); 7.2 (2H, m); 7.6 (3H, m)
Example 67 _
Nitrometh 4-chloro-2-trifluorometho henvyl) ketone .
20 a) Phenvl 4-chloro-2-trifluoromethoxvbenzoate

In a hermetically closed steel container, a
mixture composed of 21.5 g (112 mmol) of 4-chloro-2-
hydroxybenzoic acid chloride, 59.8 g (336 mmol) . of
antimony trifluoride, 3.2 g of antimony pentafluoride

25 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 organic phase is washed with
water. The precipitate formed is washed with
dichloromethane. The combined organic phases are dried

30 over Na,SO, and concentrated to give 19.2 g of a black
liquid which is used without further purification.

The 13.2 g of the compound obtained above are
mixed with 90 ml of toluene, 75 ml of thionyl chloride
and a few drops of DMF, are stirred for 2 h at room

35 temperature. The reaction medium is then concentrated
under wvacuum. The res.idue 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 ml of dichloromethane. After stirring for 16 h at



Obt ai ned by carrying out the procedure as in Exanple |Ib (Liquid) 30 NM
(Cbd 3): 1 5 (6H m,; 3.4 (1H m; 5 7 (1H, s, exchangeable with
CF3CO0D) ; 5 (4H, m Exanple 63 : '
N- [-4- Chl oP’%P%Wﬁ?é’?%rret hyl car bonyl phenyl ] - 2- met hyl - pheny| acBCERPIRN2ZS a)
5- Cnhl oro-2-[ (2- et hyl phenyl ') car bonyl am no]gasenzm c acid Qotained by carrying
out the procedure as in Exanple 43a, starting with 2-am no-5-chl orobenzoic

d and 2- et h 759 8/ 52906
hCT) EPOS) ozg‘ég‘-‘%“"é"f?“%@g@% 50 SRR EERRRhE R 48 popne e 8] o
(2H, s); 7.2 (2Fe ny ;HEL7 piKtuge- J The) mixtire. 51$+z)extzrec\:eé1 with =

2.5 Hz); 8.7 (dtchlord a W (1 X GRASIEAD LG £0D) ;
14.0 (1H, broa N aHé) ab?uévr\ln t%CIS:%}&%?D b) henl-}NI 5- cﬁ%rﬁo -

[ (2-nethyl pheﬁ?fi)‘BS‘rtSS‘é’ |S° ‘éEiS&t’ea@?ﬁa‘?’h‘é’a Btz rigﬁﬁfgr%ubeﬂuﬁs
procedure & |drEedn‘pbeet‘a I(Ié{gsﬂ d —aﬂ&%c&ﬁceﬁ):rated The residue is

N- [ 4- Chl or o- 2- hy, bo met Iphe Iace an de

by[ carrying ou?h%%gngoc%gggle %rgaggégﬁépgyl mel ¥c328 E%ﬁf%?rfégl’g
NVR ( DMBO- d6) agegate3f: 1J) tog. pive 284, 2sg; of. En( rargre -eowhauged bl £qui gh
CF3CO0D); 7. ((ﬂrkiela) §7Q)(1H dd, J 9 Hz and 2 Hz); 8.1 (1H, d, J = 2
Hz); 8.3 (1H, =.9 0.. ( H, s,- exchangeabl e wth CF3COCD Exarrpl e
64 20 Nltromaghyl ‘ ‘ 11 R il he 2-

2- chl or o- 4 phenyl t hi o;obeamaae Hystﬁaﬂ’:r}ﬁ.{hc_f;)f o«ﬂat15tae( %&&ém@fé @fs SQHI um

Example 1b.

Pasty solid
NMR (CDCl,): 5.7 (2H, s, exchangeable with CF,COOD);
7.3-7.5 (2H, m); 8.0 (1H, 4, J = 9 Hz).
15 Example 68 -
N-[2- ;3-Chloro-4-nitromethy_lcarbonzlghenzl| -2-methyl-

benzenesulfonamide
a) Ethyl 2-chloro- 4-§cxanomethzlzbenzoate .
3.1 g (11.2 mmol) of ethyl 4- (bromomethyl) -2-

20 chlorobenzoate are added dropwise to a solution

éomposed 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 medium is

poured over 200 ml of water, and extracted with ethyl
25 acetate. The organic phase is- washed with a dilute HCl

solution and then with water saturated with NaCl. The

0il obtained after concentration of the organic phase

is purified by flash chromatography on silica (hexane-

ethyl acetate 1:0 to 1:1 gradient). 0.4 g of a brown
30 solid is obtained (Yield = 16%).

m.p. 60°C

NMR (CDCl,): 1.4 (3H, t, J = 7 Hz); 3.8 (2H, s); 4.5

(2H, q, J = 7 Hz); 7.1 (1H, m); 7.5 (1H, d); 7.9 (1H,

4d)

35 b) Ethyl 4-(2-amincethyl)-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 liquid
ammonia is subjected to a hydrogen pressure of about




nitrite in 20 mM of water is added, at O[err]C, to a suspension of 15 g
(60.5 mml ) of the am ne prepared in 25 Exanple 12a, in 12.1 nml of 10 N
hydrochlv%bgsﬁgéd After stirring for one hour at O[err]Cp ogfggsym i s
néutralized wth a saturated, sodium acetate solution. This mxture-is
poured, over 15 mnutes, over a solutian,gpt_70-80[err]C, conposed of 8 ¢
(72.6 mmol ) of 30 thi ophenol 3.85 g (96 mml) of sodium hydroxide and

25 nml of wategg ﬁg/eme ea¢ 8be t:h%o%dCB thonanah%h%%acetﬁ Oflp d@die Igs sheat ed
for 1 hour at ga%e”?ﬁé: After co e reaction_pediumis extracted

with ethyl ac® ‘??rtg‘aﬂﬂcc’ , EPF&tl\ﬁé’sHP%%thhlasﬁlg uPE &
sodi um hydr oxage ebtained amietlhiark ) water, is dri ed over Na2SO4 and:

concentrat ed m i due is pur b -chy omat.o raphy
on silica (he e)(ct ?lve f%ﬁge'{l‘yeliow |'fl cflkfl'?)g’ %I | I =" 1@3:93‘&\/%’
(DVBO-d6) 5 7. ex¢hang§ahlenmt& CR,CA0DN;. 2. 6-\/&)@8[‘5@90@) i 4.3 (2H' g,
PCT/ EP98/ 0235 | tiqpet Ryl. 2 | @18 4xphenyl ghi e tone
Obt ai ned by cgrry?ﬁr HZP% ghy p(: ocedﬁ?e a7so‘?n g?énpnpe' %té (&@p 8[err]C
5 NWR (DMVSO 869:H8J5 (2H, s); 7.3 (2H, m; 7.7 (5H, m; 95 (1H d, J =

8.5 Hz) Exanpke¢ 65gkhvii3- ShbRleréd- m-tﬁgn_r%l_rxég@zmmhgmemf@ﬁb@@;oro-
4-ni tromet hyl carbon Ii am nocar bonvl ] - 3- phenyl - 10 butanam de a)
Phenyl 2-chioro- 4-%—@% C&S% 4- (phenoxy- carbonvl) phenyl]

ani no] - 1.1% di oxo- 3- phobrained/| by acarulirgensabt etlibt precedyrearayi g out

t he procedure 1 iEx(azrm! 14, rting with the amne prepared in
Exanpl e 12a Eﬁgmb'ie ?/2 equi v§ ent fé? 3-phenylglutaric acid dichloride.

NMVR ( DMSO- d6) (0218 -(4H, m); 3.8 (1H, m; 7.1 - 7.6 (17H,

NMR (CDCL,): 1.3 (3H, t, J = 7 Hz); 2.4 (3H, s); 2.7
(2H, m); 3.1 (2H, m); 4.3 (2H, q, J = 7 Hz); 4.4 (1H,
15 broad s, exchangeable with CF,COO0D); 6.9 (1H, m); 7.0
(1H, m); 7.1-7.4 (3H, m); 7.7 (1, m); 7.8 (1H, 44, J =

8 Hz and 1.25 Hz) : '

d) -Chloro- 4-—[2-(2 methxlghg_nxlsulfonxlam:.no2-
ethzlbegzo;,c acid .
20 A mixture composed of 1 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. After concentration of the
_ methancl 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-d;): 2.3 (3H, s); 2.7 (2H, m); 3.0 (2H, m);
7.0-7.8 (8H, m, of which 1H is exchangeable with
30 CF,CO0D); 13.1 (1iH, broad s, exchangeable with CF,COOD)
e) Phenvyl 2-chloro-4-[2- (2-methylphenvisul fonylamino) -
ethyllbenzoate '
Obtained by carrying out the procedure as in la
as the whole (Yield = 61%). '
35 (0il).
NMR (CDCl,): 2.4 (3H, s); 2.7 (2H, m); 3.2 (2H, m); 4.1
(1H, wm, exchangeable with D,0); 7.0-8.0 (12H, m)



m; 7.9 (2H, d, J =2 Hz); 8.1 (2H, d, J =9 Hz); 10.4 20 (2H, s,

exchangeable with CF3COOD). b)

N- [ 3- Chl or 0- 4- ni tr oet hvl car bonyl phenyl]-4- [(3 - ’

chl or o- AWQP?’P%?H@{ hyl car bonvl phenyl ) am nocar bonyl ] - 3- phenyOH{REMERSH e

ot ai ned by carrying out the procedure as |n 25 Exanple Ib. mp.

195-196[err] C NVR (DVMBO-d6) : 2.8 (4H ‘rr) , 3.8 (1H rr); 6 4 (4H, s,
7.3 7.5

exchangeabl e th o ; , , 2 Hz);
7.9 (4H IT) 2B Sas__ _xl. ROA%E )
Ni t ronet hyl 22 ehéahglbegbengbmalfmmnyl ket one a) Phenyl 2- chI oro- 4-

(phenyl sul fi nyl) benzogie 8l 1y (10 MPLe ol che? prodBifire I L1fuLY!

35 hydroper oxi de tron a suspension of 2 g
(5.9 nmmmol ) of Exampdenpbund prepared in Exanple 64a in 60 m of water. The
reaction mgedi 511_5_ heated at 70[err] for 32 h. After cooling, the peroxrdes
are destroyed add|t|on of a solutiaon of 10 WO 98/.52906

PCT/ EP98/ 0235’31Mié 5DCI54di Emhef 3B ki t&-7n ¢ r’rT-'otJ viat &r Haki o - 2
stijrri ng for Z2RQuks gnd= ngggh)ye4c_qnht (X, fﬁfoaaesper@@kikﬁgeé}hberﬁﬂﬁhl onh
medi umis extrac Wi ic ronet han Teo ani wasbed wit
a saturated Né%?écgcg?)ut gng pﬁl water® ’&‘ﬁba‘bﬁ?%‘a % %Z@d%)t'erg 8
concentration7e5 tB&E, wmdi;chl.ér drkd hawde; 7a9|d(alum) fication by flash

chr omat ogl_r@ph# 2%@3 Siglgl ca col um (hexane ethyl acetate 4:1), 0.1 g of a
col ourl ess oi ned (Y| eI d 4% 10 EI\/R (DIVBO d6) 7.1 ( ;
p a Q ‘!

7.2-7.4 (5H, ; . ,
Ni t r omret hyl 2aggltgfng_a@ phenyl suI f| nyl ket one Cbt ai ned by carryl ng out t he

procedure as |n Eximﬁromo 4 - -methvlbenzvyl carbonylamino benzoic

acid’

5 . 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 ves
NMR (DMCO-d4): 2.4 (3H, s); 3.9 (2H, s); 7.2 (4H, m);

20 7.6 (1H, 4d, J = 9 Hz and 2 Hz); 7.9 (1H, d, J = 9 Hz);
8.2 (1H, d, J = 2 Hz); 10.7 (1H, s, exchangeable with
CF,COOD) ; 13.0 (1H, broad s, exchangeable with CF,COOD)
b) Phenvl 2-bromo-4-[(2-methylbenzyl)carbonylamino] -

benzoate

25 Obtain by carrying out the procedure as in
Example l4a (Yield = quantitative)

(011) .
NMR (DMSO-d,): 2.0 (3H, s); 3.7 (2H, s); 6.8-7.3 (9H,
m); 7.5 (1H, dd,l J = 8 Hz and 2 Hz); 7.8 (1H, d, J =

30 8 Hz); 8.0 (1H, 4, J = 2 Hz); 10.5 (1H, s, exchangeable
with CF,COOD) |
c) Phenyl 2-bromo-4-[(2-methylbenzvl)carbonvlaminol]-

benzoate
Obtained by carrying out the procedure as in

35 Example 1b
(0il) .

NMR (DMSO-d.): 2.4 (3H, s); 3.8 (2H, s); 6.5 (2H, s,
exchangeable with CF,COOD); 7.2-7.6 (4H, m); 7.8 (1H,



15 (G1l) NWR (DVSO-d6): 6.4 (2H, s, exchangeable with CF3COOD); 6.8 (3H,
m ;7.2 (24, m; 7.6 (3H m Exanple 67 Nitronethyl :

4- chl Or O- wrd d8yshbdéOr Omet hoxyphenyl ) ketone 20 a) Phenyl

4-chloro-2-trifl uoronet hoxybenzoate In j‘ﬁr netically. cl o%’éEE"?s"’%”-"
container, a mxture conposed of 21.5 g (112 mol ) of 4- chl-or o- 2-

hydroxyben20|c I ¢ chler 9,8 3 Q timgnytrif r
3.2 g of anti rmdgagyent a?l%%%%‘g 2ZSHQ)(' g"m%}) &CC? ng ¥I |§ héeé?etlﬂf
175[err] C for A el Zoolithg? (1! rﬁac?WhaW@a{hiaQ y#ﬁke‘?ﬁ'jﬂ@qm about
3 1 of dichl orm_jhe organi ¢ phase is washed with water. The
precipitate Js , ' ) The conbl ned

or gani ¢ phases=a F—ove j LY : : 8-2 g of

a bl ack Ilq‘iudmmwout further purlflcatlon. The 19 2 g of
t he conpound olfai nq ed : L 0o |
thionyl chloride and a Tew d v :
tenperature. The reﬂﬂ@iﬁﬁtﬁﬂéﬁﬁs then concentrat ed under vacuum The .

residue obtained is 1ct| Ilutged(g\g,tg] ,glqglg o édi&ﬂlr@r}?{r]@}i‘éée (agf grse‘ bﬁrng

added to a m xty of phenol of tri am ne an

of dichl or omet r?&&g if?era%ﬁq'rgﬂgafo?°}ﬁth°&t of %99875 $3pe> mmol) °f

PCT/ EP98/ 02353 t%%camnﬂ&r@ﬁépiﬁéﬂ ibh@&xaaalld (H’Qaﬂﬁdiﬂmlbs ROUICE] Bl an
extracted w.th dichloronet

[ + HCL t ane
which i then tiuedy REERTARE E0E Ll nikr oiren STRTERETERG i th &
wat er before be(|7r$g55mﬂml)ed05varbm@ﬁt@pﬂqmmr§re addecorandt theemedifire

d
residue is pur1|sf I %@1‘&‘:@& CBI&OI’TEBQH{ a?gﬁl i C?'S::da:l (YI dxﬁ'%g? éb wg}g

4:1) to give 9 an orange-col ou

Ni t r onet hyl ma%ﬂd@z &5 f 1 OnetPoxyPheRgRTRet oRe 1181 mmo]dot @hed

by carryirtgsoutz-tﬂmeiqymﬁﬂwea&& ithen added. The reaction medium is
then heated for 4 hours at 60°C before being poureci
over a wateér-ice-HCl mixture. The medium is extracted
with ethyl acetate, which is then dried and
concentrated to give an o0il. After purification 'by'

20 chromatography on a silica column (CH,C1l,) 1.9 g of.

off-white crystals are obtained (Yield =-17%).
m.p. 120°C
NMR (DMSO-d,): 1.0 . (6H, d, J = 6.5 Hz); 4.4 (1H, m);
7.1-7.2 (12H, m); 8.0 (1H, 4, J = 8 Hz)

25 b) N-[3-Chloro-4-nitromethylcarbonylphenyl] -N-
isopropvlbenzenesul fonamide

Obtained by carrying out the procedure as in
Example 1b, starting with the phenyl ester prepared in
Example 65a.
30 (0il)
NMR (CDCl,): 1.0 (6H, d, J = 7 Hz); 4.5 (1H, q, J =
7 Hz); 5.8 (2H, s, exchangeable with CF,COOD); 7.0 (1H,
dd, J = 9 Hz and 2 Hz); 7.15 (1H, m); 7.35-7.7 (6H, m)




Example | b. Pasty solid NVR (CDCl[err]): 5. geable wth
CF3COOD); 7.3-7.5 (2H, m; 80(1HdJ— li“ﬂ ﬁEIISeGSN-
[ 2- (3- Chl or o- 4 mtromat hvl car bohyl phenyl]- i ul f onant de -a)

4- (br ononet hyl ) - 2- r b 'ar@ added dropwise to a

Et hyl 2-WMQ B2 By 3.1 11 2 | f/EBY8432B53
y (38550% 3;}@ e g ( mol ) of B9

sol ution conposed Qf..0 A 3 m"rEI hE%)t assium cyanide, 3.75 m of
water and 8.8 ml of ethanol, heated und@rAi\? lux. After reflhisiSlice Béenﬁfﬁlaced

hours, the nmediumis periRhndef FHrwdliof water, and extra
25 acetate. The organic phase is washed with a dilute HC

then with waterg satu ate o] ne ter concen ration
of the organic hase 'S g?#v{% r}Ed"'g{ﬁ)f' %\_gh?—réﬁ gb(ﬁil lan silica (hexane-
ethyl acetate 1:0 to 1:1 gradient). 0.4 g of abrovvn 30 solid is obtained
(Yield = 169%9. mp. 60[err]C NNR (cbcferr]): 1.4 (3H t, J =7 Hz); 3.8
(2H, s); 4.5 (2H, 3 7.1 (1H, m; 7.5 (1H, d); 7.9 (1H, d) 35
b) Et hyl 4-(2-am noethhﬁ;ﬁ 2-chl orobenzoate A mixture conposed of 1.9 g
(8.5 mol )S of -edhyrepreisents 4C¢cTancmryhy|9herroarptionsld yof aRemayr id ckel

in 70 m of nethangh et %d"i&-ﬂnét%‘é%doﬁehb%&ﬂmawhﬁcﬁUBhQCtt%d to

a hydrogen pressure of about

PCT/ EP98/ 02353 - 5Foursg K@F*éhf%?r] a’%& 59F€Pﬂledf orP¥ n,idgptifah aer
80[err]C for 4.5 hdiAffledferit Hetd Ut sths t BRoSEACELOR medlsuanduﬁ g of 0|I

(2, "broad s, '5* ofSRERRANS Y WeHoBESeop o500, 5 o Lokt WY S
=7 Hz); ¥0O0 (1H Hluct.cmethyl .mG.-¥,6alkéKy or j:r.:l.fluoromethoxy,
- R, and R,, which are identical or different, represent
a hydrogen atom, a C,-C, alkyl group, a GC,-C,
cycloalkyl group, a trifluoromethyl group,' a C,-C,
alkoxy group or R, or R, togethér form an alkylene
15 chain of the -(CH,)x- type, where r is chosen from
2, 3 and 4;

- p 1is chosen from 0, 1, 2, 23, 4 and 5;

Z represents a bond, the divalent radical CO NH- in
which the carbonyl function is linked to R,, the
20 divalent radical -SO,-NH- in which the sulfonyl

function is 1linked to R;, a C,-C, alkenylene
radical, a sulfur atom, the sulfinyl radical or
the sulfonyl radical;

B, J

- R, represents a hydrogen atom; a halogen atom; a tri-

25 (C,-C,-alkyl)silyl group; a C,-C, alkyl group
optionally substituted with one or more identical

or different Y vradicals; a CC¢-C,, aryl group
optionally substituted with one or more identical

or different Y radicals; a C,-C,, aryloxy group

30 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

35 four vertices are occupied by -identical or diffe-
rent heteroatoms chosen from '0, S and N, the said



_—___"______,___
I —

6.3 Hz) c) Et hyl  2-chl oro- [2 2- dEt% vi am no) -

et hy| | benzoat e 10 ThszheetHasBe §§ H procedure in
Exanpl e\ﬁ?%/é:‘éb@' d N'VR CDC'— K-Perrrkposias 7 Hz) ;
2 4 (3M8)] ' , T3 (R g :g’ﬂ” AR (1H, 15
broad s, exchangeabl e W|t CFS (_lH n) 0 (1H n) 7 1-7. 4

(3H, M; 7.7 (1H m; 7.8 (1H, dd, J 8 Hz,_and l.~25_Hz)....d)
2- Chl or o- 4-r2-(2- fffé&%dﬂi‘ww sgb&ﬁg\/laﬁwe}mn&hy&m&&ﬁta@ ¥i3G one

A mixture conposed o e et ester r.evi ousl ?'lﬁa
CH

prepared, 18 ni ofol?rei“ﬂﬁﬁolld(%’rﬁmgf %té?'%gﬁﬁeﬁtzﬁ g5ds N OF
pellets, is heat ed:épreslem:at ﬂmmylc af Bealmmem:r,and&b:eé 2heisethanol

d additi f 3 f h t
?:Ir—ll[ e?r] ICI I[gPrf T%eﬂaojgeo 'phaée ?er;fzn r%%&d}?% e\ga %g’% %i%‘fé’]g 8F a
white preBipitate 3¥ &mrtﬂqm@thw arbepnyloA ethlaroprenplbbandsp- 2. 3
(3H, s); 2.7 (2H, égrbgé?:‘gl H(pﬁgnYiegﬂlﬁ.(SH m of which 1His

exchangeabl e WI th I'H, “br'oad s, exchangeable with
CF3COD) e) - PherkRPYe8eREs or 8- 4 NBLPIeRet RAGFheny Cs1FA orfrHerdt no) £:-C
et hyl ] benzoat e Obtzl py cerhi¥iludratetif]l pr ocedboxds | N ¢ BSmbYPE, V\:hO| e

BRI SIS vty e f g

WO 98/ 52206 C, alkoxycarbonyl, amino, C,-C,- aMWDZ@E&(—C 58 -
) e o e L DY gieny el e, s3i
Exanpl e | b. luoromethoxy, C,, cycloalkyl, sulfo, C(,-C,
' alkylthio, C,-C, alkylsulflnyl, C,-C, alkylsulfonyl,
C,-C, alkylcarbonyl, C,-C, alkylthiocarbonyl, C,-C,
15 alkylcarbonylamino, or C,-C,, aryl;
- 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
-'(CHz)q-RS where g is chosen from 0 and 1; and
20 where R, represents a hydrogen atom; a C,-C, alkyl
group; a C¢-C,, aryl group or an optionally
aromatic. three- to ten-membered heterocycle in
which one to four vertices are occupied by identi-
cal or different heteroatoms chosen from O, N and
25 S; or R, and R, together form a bond;
(ii) -80,-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
30 to A; and
(v) an oxygen atom;
- n represents 0 or 1;
on the condition that -A(X)-(E),-(CR,R,) -Z-R, does not
represent halophenyl, wmethylphenyl, dichlorophenyl,
35 dimethylphenyl, 4-ethoxy-2-methylaminophenyl, methyl-
indolyl, dimethylindolyl, 2-hydroxyphenyl substituted
with a group X, 2-methoxyphenyl substituted with a
group X and optiocnally substituted 2-fluorophenyl as

defined above, and
: . * [ L M S *




5 (G1). NW\R (CDCl[err]): 2.5 (3H, s) 5 Hz); 3.2 (2H,

t, J =5 Hz); 4.4 (1H, broad s, exchange m W!mﬁ ; 5. 8 (2H, S,

exchangeabl e wi th CE3COOD); 7."0=~7.5- (5H, m;, 7.9 (1H “m 1D

Exanpl e - 8% %8/§2806r offgy e OLE] PUAS BEE bonyl phenyl ] - 2- met hy k GRER9$/02353

acet am de a) 2 - By one- & ‘i (i) bengygl )-car bonyl ami nol benzoi ¢ acid 15

bt ai ned by carryin  >-NEE p as in Exanple 43,. starting with,

gba[n' no]- é le/grmgﬁ/géﬁ;jgcaﬁaﬁlt&hshehﬂhaﬂ%egn Enézxp rép deeégm?ihpyamaszl x
S[err ;

(1r Cad 3 o G rprERgRss (etnp e g 3sLEl! oo e (hestl ndty)

10.7 (1H, s, exepa@genbl eNRjiih CF3COOD) ; 13 0 (1H broad s, exchangeabl e

wi t h CF3CO0D) .3 wé:henlé' @hgr%@altx%z Sﬁ? ?ﬁﬂ?ﬂ ?ggézﬁﬁb’é@@iéﬂly

benzoat e 25 carrying
Exanpl e 148 (Wfé?%lpta’ahanbaﬁaﬁve) (G1). NWVR (DVBO d6) 2.0 (3H s); 3.7

(2H s); 6.8:723 (9H tﬂbm $u§d(1h|cc6<i|-d1~h &z Aardn? HZ,), i 8 v&lﬂzhd Ad =

30 8 Hz 8.0 h
S Cphehyl - EOPERBEAEE BV o 4k prp BN EL & A SIGED)
by carrying oua bd:ndpandenyrremsesenBE &xhygiregkh @Bom).. NVR (DVSO-d6): 2.4

(3H s); 3.8 %ZH s): s\%mgg)léégogéco%t}@ng%%bl S FCOAR T wifidh /- £

(4H, m; 7.8
PCT/ EP98/ 82353repoesentis phemyly andig lequaly. Go( 1M, amd JE=gepyesents (1H,
-CO-NR,-.
4. Compound 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 2
15 represents a bond. ' |

5. Compound according to Claim 1, in which A

represents 'phenyl, n is equal to 1 and E represents
-S0,-NR,-. -
6. Compound according to Claim 1, in which 2

20 represents phenyl, n is equal to 1, E réﬁi‘esents -
"-CO-NR,~, p is equal to 0 and Z represents the divalent
radical -SO,-NH- in which SO, is linked to R,.

7. Compound according to Claim 1, in which A
represents an aromatic heterocycle.

25 8. Compound according to Claim 1, in which A
represents naphthyl.
9. Compound according to Claim 1, in which n is 1

and E represents an oxygen atom.

10. Compound according to Claim 1 chosen from:
30 N-[3-chloro-4-(nitromethylcarbonylphenyl) -2-

methylphenylacetamide,

N-[3-chloro-4- (nitromethylcarbonylphenyl) -2-

trifluoromethylphenylacetamide,

N- (3-chloro-4- (nitromethylcarbonylphenyl) -
35 phenylacetamide, ' |

.N—[3-chloro-4-(nitromethyléarbonylphenyl)—2-

chlorophenylacetamide,

—
N-[3-chloro-4- (nitromethylcarbonylphenyl) -4-

e i



d J =2 Hz); 10.9 (1H, s, exchang CFSCOCD) Exanmple 70 N- |

3- Chl f)ro 4-nitromet hvl car bonyl phen 5 benzenesul f onam de a)
Pheny h Loro- 4- [(|sopropyl - amn e 10.1 g
(25.5 mr&f?gscﬁczgé odi um hydri de (at: 55%| n oi I) are added tg’ci%rs}é?ﬁﬁ%n of

9.9'g (25.5 mmol) of 10 the corrpound %epared i " Exanpl e 32a, in 100 ni
of DMF. After stirring for 1 hour r oo '?errperatUre 9 4 g (76.5 mmol ) of

2- br onopr opan e nmedi .u t| r om terrperat ure for

16 hours befo e qﬁ’ %t 6((5’[%’7?'%??13}% 83?’ p 4(51 mmol ) of 15

2- iodopropanecalrl@rtdbanmmanlfﬁmmmtlon medi um i s then heated for 4

hours at 60[e _] | HO m xture. The .
WI zﬁo-b.%e Iéérﬁoﬁg%?hﬁh%)

medi umis extracte ace ate i's  then__ dried.

and concent r abReRZER C&"rﬁ“@r e, After purification by 20 - chiqmme SHEEDPHAS BEEN
on a si |SPaN-C[@|J¢‘H101§d}I-E(&{J]ﬁc5@éEﬂl 1lcarBoti 19t;eaf3;1)mhl te crystahﬁpmn
obt ai ned (i eId = 170 O[err] NVR ( O-d6): 1.0 (6H;
Hz); 4.4 (1H %’17{%? m; 8.0 (1H, d, J =8 Hz) 25 b) N—

[ 3- Chl oro- 4- nrﬂ#[mmdmrmmmmymbarbopmpyﬂdwmemesul f onam de
Obt ai ned by c te dure as in Exanple | b, starting with the
phenyl ester a(rﬂepa—aglcﬁ%i c}é}ﬁ_)&f{’é a. .30 (Gl) NWR (CDCl[err]): 1.0 (6H,
d, J =7 Hz); mbaqﬂmh)ql Zrt—rwflwrorseehemhenyéxéqﬁmm.bl e with
CP3CO0D) ;19 O dilbonflsbhgl = ShdtnyNla 2eiibinyl. KBk, M 7.35-7.7 (6H m

CLAI MS 1. of the fol |l ow rmul a: [err] in which A
represents é,-rrr] r% - L?r >;}:r.tromethyfga.rgonyl 3-

methylbenzo [bl]thien-5-yl]l benzenesulfonamide,
nitromethyl 2-methyl-l-naphthyl ketone,
nitromethyl 3-chloro-2-naphthyl ketone,

15 nitromethyl 6-methoxy-5-triflucromethyl-1-naphthyl
ketone. )
1l1. Process for the preparation of a compound of

formula (I) according to Claim 1, comprising the step
consisting of treating an acid of formula

20
R3 —=Z=——(CR4Rj)p —(E)n -/lx-'-—coor-r (n
X
in which R,, R,, R;, 2, E, n, p, A and X are as defined
in Claim 1, with a mixture of nitromethane and
di(C,-C,)alkyl cyanophosphonate in the presence of a
25  Dbase.
12. Process for the preparatlon of a compound of
formula (I) according to Claim 1, compra.s:.ng the steps
consisting of:
(i) treating an acid of formula (II):
R3~——2=——(CR;R;)p —(E)n —?—coorr (1)
X
30

in which R;, R,, R;, 2, E, n, p, A and X are as
defined in Claim 1,

ThlS Sheet Has Been Re aced




X represents hal ogen, cyano, (err]-Cerr]-alkyl, trifluoronethyl, C3-C7
al koxy or trifluoronmethoxy; R err] and Rlerr], which are identical or
different, represent a halogen atom a Cerr]- (Cerr]al kyl group, a~”
derr]- C[‘B 52306} oal kyl group, a trifluoronethyl group, a REPJSACIIr]
al koxy group or Rlerr] and Rlerr] togethergdarman al kyl ene chain

-(CH err])[err]-, where r is chosen from2, 3 and 4; p is chosen fromO 1,

%3 3, 4 and 5; ZhrlepyestﬂméSaa:ﬂi@iﬂ oF 8(:2(1161!& 1- Qrﬂlrdﬂi@é keyl g H@s?
r epr esents a a m err err {1 ona
§H30-Aua 'ge%t[ }p R9e eP tpge gl caf s 9%e Yene

substituted with oné or ore T |ca _
Clerr]-Cerr]-aryl geswespondimg phenyistesterdofii fbrondaor(ITdde i denti cal
or different Y radicals; a (Jerr]- C[err] aryl oxy group qonal l'y

substi t uted. wit, hRs)ne—Qr—nqc@z,Rg b, SLA di-f B8Ot Wl sgm a

dernl- C[err] cyel oal kyl group optlonarflylsubstitut ed WNadel One or nore

i dentical ~or -different Y radicals; -Y repKesents a hal ogen atom '
Cerr]-Cerr]-alkyl, Cerr]- C[err] al koxy, trifluoronmethyl, carboxy,
carbanmoyl, Y Jerr]- @;Perwl’}l)@ kRicaRpanByl , Zdi -E anr]p, A and X are as

err])al kyl car banoyles i SedCRLREOX \eaT hagyh . am no, C - C7- al kyl ani no,
-(derr]-derr])- glk l'am no, . nitrQ, cyano, _hydroxy, trif]| uoromnethoxy

C[ err]-Clerr]-cyclo |, EERA R gtdie | Pheav - ﬁFR?Ft pREakped r g EFFP
?:lz k;& sul }‘ Ikn?/lt y d er r(]1.-)C|[bqar rdhel &yt sohf Qj’ﬁ/h’ll(lg‘@(ﬁéi:hg{lér rijr al ey | p@é%ﬁg&b |
a i ocar hen et rr car - -aryl;
E represen%/s a_di vapgntg %cz‘i:l c‘%’gen& ?1‘%/ %P%%Cgﬁﬁm‘l@%ég -61- (iy)
-CO-NR[ errJ2 i &3whi ch W@cgéﬁboﬂ?r g:rl’wppmplamdmabrt 00f a compound of
-(CRlerr] R err kbkanth- (@nd a@ﬂ:orx‘?ﬁrr@% Scidfm!2di-gal yniCHLerrl)[err]-Rerr]

where q is chosen ermO to 1; where R5 repfesents a hydrogen atom a
Cl- C7-al kyl group, di? awéﬁnci’ola?‘r)ﬁq"d‘\fjmﬁP brang Enﬁemeﬁéﬁﬁhercof'éﬁﬂa
bond; and (ii) -NEhelalc]:.d ihjal\MaecIa;ﬂ?Afd.ﬁn@Badefl ned above; n represents 0

or 1; on the conditj b@szt, l}éierrh § erﬁ])[ rr ;%RB?%ges
n’e n§t,

not represent hal op ény
4- et hoxy- 25ret hyl arriaﬁopﬂﬁﬁmed Zlhyd!rl@)n.yrphbnglhdsdm i i-t ed hla.‘l:dsgal gavom, X,

2- et hoxyphenyl. subgil ideeded Wich W Winthe gs OBbHAATL! x:wbst | tuted
2-fl uorophenyl as delene a—-(¥8—CH2——Noz )

in véhi_ch A and X are as defined in Claim 1; or
(ii) when n is equal to 1 and E represents

20 -S0,-NR,-:

-a sulfonyl halide of formula R,-Z-(CR,R,), -SO,-hal,
where R, R,, R,, 2 and p are as defined in Claim 1
and hal is a halogen atom,. is reacted with an
amine of formula (IV) as defined above.

25 1a. Process for the preparation of a compound of
formula (I) according to Claim 1, in which 2 represents
-S0,-NH-, p_is equal to 0, n is equal to 1 and E
represents -CO-NR,-, comprising the steps consisting of:

(a) reacting an isocyanate of formula R,-S0O,-N=C=0,

30 where R, is as defined in Claim 1, with an amine of

formula: !

i eo—b-eun gy
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and addition salts thereof wth-pharmaceutically acceptabl e bases,

excl udi ng ,t he conpound 3 5|i ml nitroacetyl pyrazole. 2. Conpound
accordi i m 1 esent s phenyl. -and n- ap ent O
and Z rgg’rde?/essh%@ a b ' ”EBE% nd accord| ng to-cl.ai m , mﬁ%l&zh A
represents phenyl, n |s equal to 1 and E $®presents -CO-NRerr] - 4.
Compound according to claiml, in_which A represents phenyl n and are.
equal to 1, E représnen‘t’l%lc}@OANFﬁ’@rf- ang éﬁd‘ﬁz‘-%‘éﬁﬁeéént %Wd?—ogeﬁf‘%tom
and Z represents athmid. 5. Oorrpound accord| ng toclaimi1, in which A
represents napht hyl cor hosen fro

N-[ 3-chl or o- 4- (nltr(gr%ettrﬁﬁ%talrrg ?)h@ ﬁ yﬁ’%-h ﬁ??écéparﬁtcfé’ nla)
N-[3-chloro-4-(nit mréﬂ’iwlamimmehamyrp}nezhana‘ |iror ohet pyepeacd aetan de
, N-[3-chlgro-4- (nig et e -62 -

N-[ 3-chl or% 4- (nit |r}:;c:)’{rnet hfl“cgar baonyl phen %‘J )1% BEI g%?%gma@gt am de,

N[ 3- chl or 0- 43¢ni t r omBHRAKER bERF p%%yli)lepﬁ-lﬁﬁ:b?%b(ﬂf-zaﬁ‘\ d%omlﬁ?‘emémﬂﬁ]yl
2-trifl uoronetflwmbenvi) katesedingt et iyim21neidbtpris taghthg é@ép&ne
ni tronmet hyl 3-chl arq-.2- thyI ket one, nitronethyl

6- met hoxy- 5- t AFYSISY - 1- napht hyl ketone. 7. A phar naceuti cal
conposi tion conpri sialg pregerineg catphehyy etert ofe fanmmuita otIH) } east one
conmpound of forrmula (I) according to claim1l1, in conbi nat| pR-yi th at | east
one pharnmaceuti cal Iy, acg ) wehi cl bogmgal | rd gto:
claim7, in the for'gn3 of an i ‘lr:n;ﬁdlﬁy gFé&se tablfet, "a co C ed“ﬁel ease
tablet, a gelatin capsule, an injectable solgtion, a creamor a collyrium
9. A cdBposition according to claim7 wherein t he pharmaceutical ly
accept abl e anount &fccprdinmute obnéorefil £hd ) £03 lawidigiossepsduéi hseco
inhibiting amount. f.. A process for the preparation of a conmpound of

formula (I) according tq claim1, conprising treating an acid of formula
[err] in which Ri, , ieen 0 5 egual BosRdardafe nePrRIeREs rROCNBIMI 1,

with a mixture of ridraeidarkadidedi 6€1- EOraiind CH,ammeQpnaI@-hﬁ,the
presence fg a basewhere R, R,, R;, Z and p are as defined in Claim 1
and hal is a halogen atom, is reacted with an

amine of formula (V):
This Sheet Has Been Replaced
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in which A and X are as defined in Claim 1; or

20 (ii) when n is equal to 1 and E represents
~S0,-NR, - .
a sulfonyl halide of formula R,-Z-(CR;R,),-SO,-hal,
where R,, R,, R;, 2 and p are as defined in Claim 1
and hal is a halogen atom, is reacted with an
25 amine of formula (V) as defined above; or
(iii) when n is equal to 1 and E represents -NR,-:
a compound of formula R;-Z- (CRle)p-hal, where R,,
R,, R, Z and p are as defined in Claim 1 and hal
is a halogen atom, is reacted with an amine of
30 formula (V) as defined above; or
(iv) when n is equal to 1 and E represents -CH=N-:
an aldehyde of formula R,-Z-(CR,R,),-CHO, where R,,
- 'Ry, R;, 2 and p are- as defined in Claim 1, is

THIS SHEET HAS BEEN
REPLACED
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reacted with an amine of formula (V) as defined
above; or
(v) when n is equél to 1 and E represents -0O-:
a compound of formula R,—Z-(CR,Rz)p-hal, where R,,
5 ~ Ry, Ry, 2 and p are as defined in Claim 1 and hal
| is a halogen atom, is reacted with an alcohol of
formula (VI):

OH—A—CO——C)—O

in which A and X are as defined in Claim 1;

10 ~ {(vi) when n is équal to 1 and E represents -CO-
NR;,-: an acid of formula R,;-2-(CR,R,)p-COOH where
R,, R;, R;, Z and p are as defined above, is
reacted with an amine of formula | (V) as defined
above; -and then _

15 (b) treating the. phenyl ester obtained in step (a)
above by the action of nitromethane -in the
presence of a base to give the compound. of formula
(1).

l6. Pharmaceutical composition  comprising an
20 effective quantity of at least one compound of formula

(I) according to any one of Claims 1 to 10, in

combination with at least one pharmaceutically

acceptable vehicle.

17. Composition according to Claim 16, in the form

25 of an immediate-release tablet, a controlled-release

tablet, a gelatin capsule, an injectable solution, a
cream or a collyrium. _

18. Use of a compound according to any one of
Claims 1 to 10, for the preparation of a medicament

30 intended to inhibit aldose reductase. '

19. Use according to Claim 18, for the preparation
of a medicament intended for the treatment of diabetic
complications such as cataract, retinopathy,

neuropathy, nephropathy and vascular diseases.
35
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