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PHARVACEUTI CAL USE AGAI NST OXI DATI VE STRESS PATHOLOG ES 5 The invention
rel ates tworswrasedi phenyl am ne derivatives, to pharnmaceutPCI/EPas/01370
conpositions conprising them and to their use for preparing nedi canents
that can be used for treating pathol ogids that are characterised by an
oxi dative stress condition and a |ack of availability of endotheli al
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the adhesion of monocytes to the vascular wall and, consequently, its conversion

to a macrophage. It regulates endothelial permeability.

There is thus, in the physiological state, a situation of equilibrium between

the production of free-radical species and the availability of NO.

20 Disequilibrium of this balance, the result of which is an excess of super-
oxide anions in the face of a lack of NO, leads to the development of many
pathologies.

Oxidative stress is caused by many factors, for instance hyperglycaemia,
dyslipidaemias (production of oxidised, highly atherogenic “low-density” lipo-

25 proteins (LDL)), hypoxia, insulin resistance, atherosclerosis, revascularisation
techniques (including angioplasties with or without a stent), chronic rejection after
transplantation, the majority of inflammatory processes, and smoking. Oxidative

stress is characterised at the vascular level by an increase in free radicals, in
particular of superoxide anions (O2°® -).

30 These Oo°®- radicals are capable of trapping the NO produced endoge-

nously by the ‘endothelial cells to form free-radical species that are even more

deleterious, for instance peroxynitrites.
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i nsul i n-resistance syn Reaven GM Role of insulin resistance
in human di sease, st@n&bstafﬁermseulasgum 607); it includes insulin
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The admi i straty of, of AcH 48, PAER S} BMBSERRREoftly SR BRpiERRAb Pl cal

conventional factors;

male erectile dysfunction;
pulmonary arterial hypertension;
15 cerebral hypoxia;

chronic rejection after organ transplantation;

cold ischaemia during organ transplantation;

vV V V VYV V VY

extracorporeal circulation;

> articular pathologies.

20 In the context of these pathologies, an ensemble of impairments represent-
ing cardiovascular risk factors has been combined under the term "syndrome X"
or "metabolic insulin-resistance syndrome" (MIRS) (Reaven GM: Role of insulin
resistance in human disease, Diabetes 1988; 37:1595-607); it includes insulin
resistance, hyperinsulinism, glucose intolerance or diabetes, arterial hypertension

25 and hypertriglyceridaemia.

Other anomalies are frequently associated with this syndrome: android
obesity, microalbuminia, hyperglycaemia, clotting anomalies and fibrinolyéis ano-
malies. Hepatic steatosis of non-alcoholic origin may also be associated there-
with.

30 The administration of active ingredients capable of reducing the biological
activity of oxidative free-radical species (such as superoxide anions and peroxy-

nitrites) and of increasing the content of nitrogen monoxide by a twofold mecha-



activity of oxidative free-radical species (such as superoxi de ani ons and
peroxy- nitrites) and of increasing the content of nitrogen nonoxide by a

t wof ol d nwoha/oWweO3/ 076406 PCT/ EPO3/ 01370 3 ni sm non- COMCEEPODN3TN O
peroxynitrites and exogenous supply, is thus particu- larly desirable in
the treatnent of these pathol ogi es. The Jresent invention provides
compounds that have both an antioxidant effect and a nitrogen .
monoxi de- dqaat ind@-&frivefdion i Pe RGBSR ekogdrslisaapply, Autlus patiecat i ng
ni trogen nmonoxi de under physiol ogi cal conditions and of trap- ping
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i nsuffici , ﬁ%eec i ly, the invention relates to the conpounds of
the for nule@hsg:OXN%B”\%Sf ﬁgfﬂ%c "H2)n-WN 15 Z in which each of the phenyl
rings representTih ispoptdnemsl NY-dobating wffedt aoesonotminduas metachyphylactic
represents an integer selected fromO0, 1 L3 and,5: 20 represents
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t her eof . e expressi on "any nonoval ent organic subStituent” is taken to
mean any @nacusbihidls geoupsaiotretdase NO. t he - NZ- group via a carbon atom and

nore particul ar]) substi t uent, cont ai ni ne o Le .carhan LLT n,
oxyaen. sulfur,VirBeprrateo NG Ak SimdRi Syl NPTy wRaY
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More specifically, the invention relates to the compounds of the formula I:

N

|

N R l
(Ot ~WN_

each of the phenyl rings represented is optionally substituted one or more times;

15
in which

n represents an integer selected from 0, 1, 2, 3, 4 and 5;
20 W represents -CO- or -SOz-;
Z represents H; alkyl; aryl; or arylalkyl;
R represents any monovalent organic group;
and the pharmaceutically acceptable salts thereof.
The expression "any monovalent organic substituent" is taken to mean any
25 substituent attached to the -NZ- group via a carbon atom, and more particularly a
substituent containing one or more carbon, nitrogen, oxygen, sulfur, phosphorus,
halogen, silicon and hydrogen atoms.
Particularly preferred compounds are those of the formula la below:
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Z in which Wrepresents -CO or SO2-; 5 n represents an integer selected
fromO, Iwod3/0&406f and 5; | represents an integer sel ect @dTEPONOB70 1, 2,
3, 4 and 5; R which may be identical or different, represent optionally
hal ogenat ed al koxy; optionally hal ogenat ed al kyl t hi o; optionally

hal ogenat ed al kyl; optionally hal o- genated al kyl sul fonyl; hal ogen;

di al kyl ami no; cyano; al kylanmi@o; or nitro; io Z represents H alkyl; aryl;
or arylalkyl; T representsNf or a | ogen atomy or an al kyl group; an

al koxy group; an alkylthio | group,( in al kyl ami no group; or a dial kyl am no
group; | represents an™~3 S of\ected fromO, Rt 2, 3land 4; Rl
represents any 5 B av\p_[q;s/t he phar maceutical ly
acceptable salts {h cof” The ~exp essiozh "hal o atom' is taken to nean a
fluorine, chlorine, bro- mne or iodine atom preferably a chlorine or
fluorine atom The expression "alkyl" is taken to nean a saturated

hydr ocar bon- based group containing a linear or branched chain, preferably
havi ng fromvhitlh 14 car- 20 bon atons, preferably from1l to 10 and better

still fro to 6 a , for exanple from1l1l to 4 carbon atons.
Exanpl es o%’l@%?ﬁe s @@D Oéﬁ%b??et hyl, ethyl, propyl, isopropyl, butyl, iso-
butyl, §- bﬁw;bres@ﬁetaﬁ mté@éﬂ%ﬁcﬁédfﬂ@mpemt&m KRangshyl butyl , 1-ethyl propyl,
hexyl, iso- hexyl, neohexyl, 1-nethyl pent 3- net hyl pentyl,

1, 1- di net hlwepmgants ansnt@gﬁésﬁl@pteﬂdr%nt% )523e{4r%n AdRityl, 1 -methyl- 1 -ethyl

D rolhyi P Wlicn, MalF hBYigG o GGy Ribrdeent &t@g%\l?%ﬂ%&%%d"aikd?@tw

1- et hyl nO@p‘tﬁona’ﬂy7h£ibg§hbbddoamylth@ncbmo?rady rhﬁalbgemeyll alkyl; optlonally halo-
genated alkylsulfonyl; halogen; dialkylamino; cyano; alkylamino; or nitro;

10 Z represents H; alkyl; aryl; or arylalkyl;
T represents H or a halogen atom; or an alkyl group; an alkoxy group; an alkylthio
group; an alkylamino group; or a dialkylamino group;
j represents an integer selected from 0, 1, 2, 3 and 4;
R! represents any monovalent organic group; and
15 the pharmaceutically acceptable salts thereof.

The expression "halogen atom" is taken to mean a fluorine, chlorine, bro-
mine or iodine atom, preferably a chlorine or fluorine atom.

The expression "alkyl" is taken to mean a saturated hydrocarbon-based
group containing a linear or branched chain, preferably having from 1 to 14 car-

20 bon atoms, preferably from 1 to 10 and better still from 1 to 6 carbon atoms, for
example from 1 o 4 carbon atoms.

Examples of alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, iso-
butyl, t-butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl, 1-ethylpropyl, hexyl, iso-
hexyl, neohexyl, 1-methylpentyl, 3-methylpentyl, 1,1-dimethylbutyl, 1,3-dimethyl-

25  butyl, 2-ethylbutyl, 1-methyl-1-ethylpropyl, heptyl, 1-methythexyl, 1-propylbutyl,
4,4-dimethylpentyl, octyl, 1-methylheptyl, 2-methylhexyl, 5,5-dimethylhexyl, nonyl,
decyl, 1-methylnonyl, 3,7-dimethyloctyl and 7,7-dimethyloctyl.

The expression "optionally interrupted with O and/or S" is taken to mean
that any carbon atom not located at the free end of the hydrocarbon chain may be

30 replaced by an oxygen or sulfur atom. The hydrocarbon chain, which may be



The expression "optionally interrupted with O and/or S" is taken to nean
that any carbon atom not | ocated at the free end of the hydrocarbon chain
may be 3Fomapv@eed by an oxygen or sulfur atom The hydr @campososhai n,

whi ch may be WD 03/ 076406 PCT/EP03/01370 5 alkyl, may contain plurality of
oxygen and/or sul fur atons, the hetero & oms pref- erably being separated
fromeach other by at | east one carbon atom and better still by at | east

two car bongipd0ffay cé@htémaﬁmrant?fof Wxygeh RAAIGreUlvE aesras bite Hesteionatohs pres-
i nterrupted O’or S 5is alkoxy or thioal koxy. The aryl groups denpote
aL omati c cereb ?@ﬂ%%@@@aﬁ@@rﬁﬂﬁb@ﬂ‘%@Yu@s',easbpéﬁéiaéﬁg@/ agqmélcbggﬁe%mng
t hese, part.jcul o) de of phenyl, naphthyl, anthryl and
phenant hrﬁt'll@dﬁlgg{wga@rgélﬁgmgﬁps are nonocyclic or polycyclic; these
radi cal s pref erabkyaniple d¢antaipnatiobydiocarbdri chyaihithabis intarmpied bydr &l s.
In the case of polycyclic radicals, it should be understood that they
consi st50f|5rﬁﬂ1’c@(yﬁfltﬁ§aﬂ|ﬁ§‘é(d in pairs (for exam ple ortho-fused or

peri-fused), i. t aini ' ' i t ' :
et or anty. " eneenlcGoRE8 S Hrbhall daBaLdibhiibeaBoR RiEed Grouparmon
nenber ed. grefdrablyt ef @:*Cygt Anuang thesies pasticutart memtian raaydisooaclei of phenyl,

pol ycyclic, prefera- bl noc i lcyclic or tricyclic, aromatic
het er ocycl MPYPYuBNtK %/'ng&&%@%‘%@’ﬁ%ﬁ?@%ycl ic radicals, it should be
under stood thatrjd RSS! afd nIBRRSERE % ;Bévy@gtéict Rh&sd radichlseprafraoly ni ng

in pairs at |east t ‘arbon atoms in conmmon. h nmonocycle is preferably
3- to 8eneddreotednametyisct kicyslic o1 trisyclicoragical® Indhe eese. of adyeyeata sraiels,

preferably, contains from1l het er o .at St il to 3
hetero at o'HEROWﬁe%%UHQ‘?@F%Oéa&@i&h% gégﬂﬁeﬁﬁaﬁg%%ﬁ?dﬁd @rpc# "J§, &%’gﬁ%”ﬁa ly
i n oxi di seglefHrB-fusBaldiperrrped, i®. abdtdWing x pank s ledstnwoazytsdn atameirat i c
het erocyclic groups are 5- to 7-nem bered nonocyclic heteroaryls, such as
pyri di ne, ¢amaren. Prieiesaeiiecagy masoeyclpys 8- te§-rpemberedrad Agtier stilhbai e,

i soxazol e, mi sqt hi @zol e, furazane, pyridazine, pyrimdine, pyrazine,

t hi azi nes, 8‘x”§%%_ P " pyrazol e, oxadiazole, triazole and thiadiazole.

Exanpl g of bi cyld iermariesmeidaryihéd Bikeaytolheayaanpaotytlivtorqgolgsyclic mretera-

bly monocyclic, bicyclic or tricyclic, aromatic heterocyclic group. In the case of
polycyclic radicals, it should be understood that they consist of monocycles fused
in pairs, i.e. containing in pairs at least two carbon atoms in common.
Each monocycle is preferably 3- to 8-membered and better still 5- to 7-
20 membered. Each monocycle preferably contains from 1 to 4 hetero atoms and
better still from 1 to 3 hetero atoms. These hetero atoms are selected from O, N
and S, optionally in oxidised form (in the case of S and N).
Examples of monocyclic aromatic heterocyclic groups are 5- to 7-mem-
bered monocyclic heteroaryls, such as pyridine, furan, thiophene, pyrrole, pyra-
25 zole, imidazole, thiazole, isoxazole, isothiazole, furazane, pyridazine, pyrimidine,
pyrazine, thiazines, oxazole, pyrazole, oxadiazole, triazole and thiadiazole.
Examples of bicyclic aromatic heterocyclic groups in which.each mono-
cycle is 5- to 7-membered are indolizine, indole, isoindole, benzofuran, benzo-
pyran, benzothiophene, indazole, benzimidazole, benzothiazole, benzofurazane,
30 benzothiofurazane, purine, quinoline, isoquinoline, cinnoline, phthalazine, quina-
zoline, quinoxaline, naphthyridine, pyrazolotriazine (such as pyrazolo-1,3,4-tri-

azine), pyrazolopyrimidine and pteridine groups.



cycle is 5- to 7-nmenbered are indolizine, indole, isoindole, benzofuran,
benzo- pyran, benzot hi ophene, indazole, benzim dazole, benzothiazol e,
benzof ur awana/ 0706 benzot hi of urazane, purine, quinoline, | POAEPODDIINE,

ci nnol i ne, phthal azi ne, quina- zoline, quinoxaline, naphthyridine,
pyrazol otri azine (such as pyrazolo-1,3,4&tri- azine), pyrazol opyrimdine
and pteridine groups. WO 03/076406 PCT/ EP03/01370 6 Exanples of aromatic

tricyclic hetermgyghies cgra}uﬁ@tiartﬁcwi@seet@mbﬁé igheLpY ardthdse doristiver et
nonocycl es, such as acridine or carbazole. The expression "any nonoval ent

organi ¢ subdoif-membgray'moroayglesnsueh ageendingoseasbareigent attached to the
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ot e SR e e OB T80 o

cont ai ni ng one &P gen, osphorus,

hal ogen, shbhg Gmyadthgsraagtachiedn®. ther N2 gidup, vilica carteore abpoyadd robre he
formulae | and 14, Rl represents -A- Cy in which A represents a bon

al kyl ene drarticWeny Besibstiyant cpniaining Qi oF mEPE carka, ARregen, xyeaRy syfur,

substi t ut r ' : ryl, which is io optionally
substi t ut g[gw%hgﬂ%’g'raldr%rg sp@ghccag:d?ygr?g%ﬁhgd@%t urated and/or unsatu- rated
heterocycl e, Wreferablyoibi theatdrpsutidg bf theefbrmulamé aod lapRE repisealts -At ; or

alternatively Rl represents, -A-NRaRb i Pﬁvx/ni cq A is as defined abo e\;a{ga

r epr esent sSCHIbWhigNA I repregedisp qoé‘_gr alyiane & @yppylgge,s@nq?gfysrapg%ﬁ S A Gm
nitro; a *\ﬁlhigﬂqg @fn%wang%%eﬁtu@é& bYNGhe Yor AbRISAAERY S4; dibfabyl which is
al kyl anmi no: di'al kyl'am no; optional 'y hal ogenated al kyl: optional I'y

hal ogenat esptionakpsybstitused by atred onmirer raginsds Staced Jadueated aIobor WpgatH- i s

optionally substi- tuted al kyl.. or al koxy. .Even e

repr esent sra(%f F‘@?%P‘PXF'%UWB{QW '&%‘H‘%@&%ﬁ@s@é‘?ﬁ%&% gﬁ %‘gﬂce\/\;%%?%é{%h Hgr
optionally. Iﬁfﬁéﬁ\}él ted and r represents an integer selected froml1l, 2 and
3, prefera% y 1, -B-phenyl in which B represents C2-C5 al kenyl ene;

- (CH2) t - HeR! represents -A-NR.Brin whisheh is e stefisgdratevepRa 19%98&!%6 B orA{Yl Het
represents a optional{ﬁy u]bstitut ed saturated and/or unsaturated aromatic
het er ocycl @9 B &PR¥ESHD ?llg)llocycl ic, containing 1 to 3 hetero atons sel ected

fsf f’fsn gﬁts i’\"rffe)iSZdrb%@d Pforhiiitrd: ePh&IBEBH Al Byahd;ptienaty GaR)gersRaRalktthishi ch
alkylamino; dialkylamino; optionally halogenated alkyl; optionally halogenated
alkoxy; a saturated and/or unsaturated heterocycle, which is optionally substi-
tuted by alkyl or alkoxy.
Even more preferably, R' represents optionally substituted phenyl;
20 -(CHz)~Ph® in which Ph° is optionally substituted and r represents an integer
selected from 1, 2 and 3, preferably 1; -B-phenyl in which B represents C,-Cs
alkenylene; -(CHa)-Het in which t is an integer selected from O, 1, 2 and 3; and
Het represents an optionally substituted saturated and/or unsaturated aromatic
heterocycle, preferably monocyclic, containing 1 to 3 hetero atoms selected from
25 N, O and S, or Het represents quinuclidine; -(CHz)s-NRaRp in which s is an integer
selected from 0, 1 and 2 and R, and Ry, which may be identical or different, are
alkyl.
Advantageous meanings of -(CHy)-Het are those in which Het represents
a pyridyl; imidazolyl; piperidyl; piperazinyl; and pyrimidyl radical, the said radical
30 optionally being substituted.
The saturated and/or unsaturated heterocyclic radicals include monocyclic

and polycyclic radicals; these radicals preferably denote monocyclic, bicyclic or -



selected fromO, 1 and 2 and Ra and Rb, which may be identical or
different, are alkyl. Advantageous neanings of -(CH2)t-Het are those in
whi ch Hetwoepnagents a pyridyl; imdazolyl; piperidyl; pipo@reeas/omglg and
pyri mdyl radical, the said radical 30 optionally being substituted. The
saturated and/ or unsaturated heterocycliZ radicals include nonocyclic and
polycyclic radicals; these radicals preferably denote nonocyclic, bicyclic

or WO 03/ 0t7l§§&@3 %@Téﬁoéé&%%?&mgclbr.scpyremrsblyasil t@aé-ﬁaerﬁaéfed@w%ﬁémuﬁ

pr ef er abl 8- nmenbered and better stil - to 7-menbered. Each of the
nonocycl esSdor%rmetrubenegi the heterocycle preferably contains from1l to 4

hetero atons a et sti froml1l t het er,o0.ato Th t . 5
atons are sel ec %@1 10& §h?d“°RP%¥Fde%°88ﬁ0t8ﬁagﬁb -qgtgégcgggeegrqef%farﬁv?ﬁ@%ms
pol ycycli cirpmdi ¢glushétero bashs andt hattaMtiFrarachtd B ey stmtmerssz h’éteh?aSt
two carbon atonms in common with another nonocycle. An exanple of

preferred atomgyerd selegtact om O, N@ndug ortionally Thexjsissd jeim. cha%mob&y@hc

(For examlvels fid PHUGES Ty FBR3| SholfhefloolBd Topkdng i et 1 BRdh BRcks
carbon at ofscdrmmeaniiem ansmh@nso@jcld -Areehametb ohs prefeateetirioptlier ool és
include trithiatriaze- pines and trithiadi azepi nes. Exanples of 5- to

7- nenberedqlé;‘at‘@ic&'ﬁ%d nmonocyclic heterocycles especially include

t et rahydrof ur a Myt%ﬁg raHﬁhﬁﬁ%régbﬂeF?%ﬁée Tadrald %'OH@I’S'[IH? Qﬁrﬂn%B?’

di oxane, nDrph I ane I onor perazi ne
oxepi nap aawlnmmwamrpparrsl(fm emmﬁbeaanheéusﬁd satpernafuséd)mob ueerdainireg atl
bi cyclic heterogicllc groups are the saturated or unsaturated derivatives

of the ardRae} WheROPHARISIN GPAIPS men- ti oned above. 20 Similarly,
exanpl es of SatEJza%@%sogf L‘?%éh#ﬂeﬁ‘é&%ﬁsrdt&ﬁéféd %effaerbeyaéthugdegtrrmaﬁua%e the

saturated or unsaturated derivatives of the tricyclic aromatic het-
erocycl i ¢ pnesgmdrthiadiaeepiabeyExamplesesini-deosi-oremisaredr satetates anarocyclic
unsat urat eﬁetg?cgceyrcpe%y%!sbeccéﬁlyd'lr?cﬁuge tefsrahydrofuran dioxolane, imidazolidine, pyra-

15 zolidine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, piperazine,
trithiane, oxepine, azepine and pyrrolidine.

Examples of saturated and unsaturated bicyclic heterocyclic groups are
the saturated or unsaturated derivatives of the aromatic heterocyclic groups men-
tioned above. '

20 Similarly, examples of saturated or unsaturated tricyclic heterocyclic
groups are the saturated or unsaturated derivatives of the tricyclic aromatic het-
erocyclic groups mentioned above. |

The expression "saturated and/or unsaturated heterocyclic radicals" is
taken to mean that the heterocyclic radical may comprise a saturated heterocyclic

25 portion and/or an unsaturated heterbcyclic portion. |

According to the invention, the term "alkylene" represents a linear or
branched divalent hydrocarbon-based chain having from 1 to 14 and preferably
from 1 to 10 carbon atoms, better still from 1 to 6 carbon atoms, for example from
1 to 4 carbon atoms. Preferred examples of alkylene chains are methylene,

30 ethylene and propylene chains.

An alkenylene chain is a linear or branched divalent hydrocarbon-based
chain having from 2 to 14 carbon atoms, preferably from 2 to 10 carbon atoms
and better still from 2 to 6 carbon atoms, for example from 2 to 4 carbon atoms,



taken to nean that the heterocyclic radical may conprise a saturated
heterocyclic 25 portion and/or an unsaturated heterocyclic portion.
Accor di ngwD®3nihaoé nventi on, the term "al kyl ene” represent $CA/HPORERN0 Or
branched di val ent hydrocarbon-based chain having from1 to 14 and
preferably from1 to 10 carbon atons, b&tter still from1l to 6 carbon
atons, for exanple from 1 to 4 carbon atons. Preferred exanpl es of

al kyl ene C&ﬂhgﬁsiﬁg%r{@émw@th yletic %th'u%’t%r@nfbr@x@ﬁ?@m%rﬁh&b@eth&f@mc

al kenyl ene ¢ l'inear or branched di val ent hydrocarbon-based chain
havi ng fromsatumt!DmScEX@mnI%terﬁkelpﬂem%ﬂbwh? are the ohaigs:10 car bon. at ons

and better still.fr fap, exanple from2 to 4 carbon
atons, WD 03/ 07&#@&/‘%&0@@% %Hd ‘bEI%T‘I%I?—@IIng one or nore ethylenic

unsaturations, [ @hogkpBR @ndéremcl that3a@(§dmIr@1tcﬁ the:rm;rmmt Ith)éliexpl:_emlifm es
of al kenyl ene chains are the chains: - and - CH2- CH=CH-.

| t shouﬁdd‘ksgmrﬁm of shgaturated heleseeyaly) @1§0tln@luriﬁ$é elsﬁturqt% %&@pwlé%%tuon 5
t t I
uneat . o5 HEREPYIIiTIoREGEIE Y SO e rodiEalt etinddfidil fiidtttoeyte

above, fusedmdrecmematic bartpcatioTdyh) cranhwasitd hetdratydlic (etarcany) irings,

het erocyclic (heteroaryl rings, @F%‘II and het er oar Iqﬁei,n as def.i n%(ii

above. Theayhsgd hatgrogry nB%""Qr%S HF" aBpye. ﬁh%ﬁ%e%la d| gre pigierably

Simlarly, pII\%Iﬁ/If I’ﬁ?II IIﬁI eroaryl rings are pyridyl, quinolyl, benzofuryl,
| r

oxa- zolyl eny pyrrolyl, imdazolyl, thiazolyl, isoxazolyl,
pyrazoligl, i sotﬁmhulyyrthe ftﬂs&chhatwbarybymgslaze rng‘ldyb)Q‘UIquI rb,eln,zofwyh dx2+ nyI

I h I di h d
Bl bar oup oo e, Bk VPO daRAH, FEsPan 8P pbAEoM=isRu A fus o
the forrm'@fré I"Vmﬁ(ﬁbﬂn [ERRRAAINg1, b yrﬁIB%IrIVI” PR estasiiDr Sxuriigfotyine

conpounds o entio nsi st t he conpoun s of the formul a I n
whi ch Wre’qnuaeeb'hostIMazGIyI represents -(CH2)t-Het in which t represents an

et eracyale.  wikaergre enanie, of i SoRtouraR BB FREMS SorgSE RLIE
atons ¢l e@érﬂgoﬁﬁmﬂthe’%ﬁﬂdlaﬁ intWifich & @phsdepitoplycl e optional ly being
Another preferred subgroup of the compounds of the invention consists of
the compounds of the formula | in which W represents SOx, R' represents
-(CHy)-Het in which t represents an integer selected from 0, 1, 2, 3 and 4 and Het
represents an aromatic heterocycle, which is preferably monocyclic, containing 1
20 to 3 hetero atoms selected from O, N and S, the said heterocycle optionally being
substituted.
Among these compounds, the ones that will be preferred are those for
which Het represents pyridyl and tis 0 or 1.
A third group of compounds of the formula | consists of compounds for
25 which W is -CO-; and R' represents -(CHz)-Het in which t is an integer selected
from 0, 1, 2 and 3; and Het represents an aromatic heterocycle, which is prefera-
bly monocyclic, containing 1 to 3 hetero atoms selected from O, N and S, the said
heterocycle optionally being substituted.
Among these compounds, preference is given to those in which Het is
30 pyridylandtisOor1. |
A fifth group of compounds of the formula | consists of compounds for
which the group -(CHz)-W-N(2)-R' is located in a meta position or in the para
position relative to the -N-N=O group.



substituted. Anong these conpounds, the ones that will be preferred are
those for which Het represents pyridyl and t is O or 1. Athird group of
conmpoundswofo3ph@od or mul a | consi sts of conpounds for 25 wair@PoiMisgo - CO- ;
and Rl represents -(CH2)t-Het in which t is an integer selected fromO, 1,
2 and 3; and Het represents an aromaticSeterocycle, which is prefera- bly
nmonocyclic, containing 1 to 3 hetero atoms selected fromO, N and S, the

said heterocychp Wem%‘ la¥e P @ioverss Whs tddiét Bsht ANBWIstirgsie mmatmlsw

preferencelsg?lvento hose in which Het is 30 pyridyl and t is or 1. A
fifth groupysitiisalipoohdse epmpesintsahihe formyadi §ueh és mem@c’mwﬁkﬁ acm ch

posi Ui on v a ol 2l Se ke torapBinife By BH R B Re R A T

i nvent i on ddligadi® o8 'cantiteorsalfdrsic teii. Hdwovers ai prefdreed epbyrdupoof salts con-
crystallisation of the conpounds of the formula I, such as picr

oxal i ¢ acidstsai the safie ot e gomprHOEs SEine fomwl%kwﬁrmrmwea'b/&%ept-

di benzoyl tﬁl%%ﬁfc‘é& é%esmin' delic acid or canphorsul fonic acid. However, a
preferred subgroup o salts con 5 sists of the salts of the conpounds of
the formula | Vdrmutbdimdgdes alt dhé yy[msom‘rgeoraeﬁnealalsodmrerartdasiemmmew a l

I ncl udes all the types of eonet ri | soners and stereoi soners of the
conpounds Yt ?ﬁ@"\‘p&uﬁgﬁé’l e%?fﬂﬂﬁafhe conmpounds that are nore particularly

preferred, mentq gRKs £26'more artlcularl referred mention will be
4-[1-(4- met hoxy rﬁ @% oxohygram noj] - N- pyri1 d- -y enzam de; -

4-11-(4e ranadaymﬁhenyl ) 2- oxohydra2| noj - N- pyr| d 2-yl benzam de; -
4-[ 1- (4- met hoxyph X0 ra | ol.- rLd .de. The
conpounds of tHe ﬁ%éﬁf'ﬁSﬁ" %@ﬁjﬁ?é%(gm@ crlyiely %Mﬁgr#ylbggggﬁﬁ;&of 15 t he
correspondi ng C—O”quf(dsrn@fhdxpphéﬁvlﬁﬂlﬁohﬂ/dra'ﬂmd‘}LM -pytid-2-ylbenzamide;

- 4-[1-(4-methoxyphenyl)-2-oxohydrazino]-N-pyrid-3-ylmethylbenzamide.

The compounds of the invention can be prepared simply by nitrosation of

15 the corresponding compounds of the formula li:

using a nitrosating agent, such as an alkali metal nitrite, in acidic medium.
20 Examples of nitrosating agents are alkali metal nitrites (and especially
sodium or potassium nitrite) or a C1-C4 alkyl nitrite.
A preferred alkali metal nitrite that may be mentioned is sodium nitrite.
A preferred alkyl nitrite that may be mentioned is ethyl nitrite.
Nevertheless, a person skilled in the art can use any nitrosating agent
25 known in the art, such as AgONO, BF;NO, HOSO3;NO or nBuONO.
The amount of nitrosating agent required depends on the nature of the
nitrosating agent used and on the reactivity of the substrate of the ‘formula . Itis

at least stoichiometric. In general, the molar ratio of the nitrosating agent to the



R-f -/ 1-X11 (CH)n- W- N- RlL z using a nitrosating agent, such as
an alkali nmetal nitrite, in acidic nmedium 20 Exanples of nitrosating
agents arwoaBkad4ve metal nitrites (and especially sodi um eCTEPVRSSTIUM
nitrite) or a C1-C4 alkyl nitrite. A preferred alkali netal nitrite that
may be nentioned is sodiumnitrite. A pPeferred alkyl nitrite that may be
mentioned is ethyl nitrite. Nevertheless, a person skilled in the art can

use any nigyR%ald BE HRIEHIMUIZT] IRIPE batwela Rind 30 clUARIAEONAd BRANGDI
HOSO3NO or nBuONO. The anpunt of nitrosating agent @rqeqw red depends onythe

nature of heiweenil ard 20iafyivaents. used and on the reactivity of the

substrate of t 0 S h ray ,
the moi ar rati d B1E PRERbbasent i gt PRt R b B B G BE HEE b 170
10 substr aha%Qéattllhﬁ atiaptriie rédctivangesiitigisnee mslicanse Inleduiov 40 epteserabty
preferably etween 1 and 20 EC}UI val ents. |If the nltrosatln 9 IS, a

al kal i fret/Bmnl t¢ & and Delier S8l Team 1 i1 3 eauivalents: of Riyte F—Qi Odﬂ?;?pﬁu?‘he
reaction e é :fﬂ*;bs jjto use only 1 to 10, preferably 5 froml to 5
and better''s rom 0'3 equi valents of nitrite relative to the sub-
strate of the flbmmlnarcbé.atmgfagém inidrr abat mgteagb'rﬁ p'ra‘eeablaltb;darm‘ ouithe it

ol o GLZL?R?'QE@%?@C e Rreabnes O il 1F & 25 ol gafaTnis of Bitgts. pbretera””
equi val ent@% RAs ¢4 tB?G ﬁﬁlé’r’%ﬂ@ai@ﬁtss BRS&d %hethefarﬁJ?@ntf @F substrafd!bptHd for-The
choi ce of I vent and the tenpe

rature conditions depend especially on the
t ype ofio nimulaslt i ng agent selected for the reaction. |If the nitrosating
agent is AgONG,

Froma cyelic oHeERIEs & sbvErhand MET s Bhire oSSRy Ri

ether, tetrahysk ef Hn@@andg ayaneseldBtibpKieaicaaienor diethyl ene glycol

di nmet hyI ether), an aliphatic or aromati c hal ohydrocarbon (such as

chl orof orm If the nitrosating agent is AQONO, nBuONO or tBuONQO, the solvent is
advantageously selected from a cyclic or non-cyclic ether (such as diethyl ether,

15 diisopropyl ether, tetrahydrofuran, dioxane, dimethoxyethane or diethylene glycol
dimethy! ether), an aliphatic or aromatic halohydrocarbon (such as chloroform,
carbon tetrachloride, dichloroethane, chlorobenzene or dichlorobenzene). The
solvent is preferably tetrahydrofuran, diethyl ether or chloroform.

The reaction temperature will generally be maintained between 15 and

20 70°C and better still between 17 and 60°C, in the case of AQONO, nBuONO and
tBUONO.

More particularly, in the case of AQONO and nBuONO, the process will be
carried out in tetrahydrofuran or diethyl ether at a temperature of between 15 and
30°C, for example between 18 and 25°C.

25 In the case of tBUONO, the process will preferably be carried out in chloro-
form at a temperature of between 40 and 65°C, for example between 50 and
60°C.

If the nitrosating agent is AGONO, it is desirable to add thionyl chloride to
the reaction medium.

30 If the nitrosating agent is HOSOsNO, the reaction is preferably carried out
in an alkali metal salt of a lower (C4-Cs) carboxylic acid, such as sodium acetate,
at a reaction temperature of between -10°C and 30°C and better still between

-5°C and 25°C.



carbon tetrachl oride, dichloroethane, chlorobenzene or dichl orobenzene).
The solvent is preferably tetrahydrofuran, diethyl ether or chloroform
The reactworsamperature will generally be naintai ned bet wearePayognd 20
70C and better still between 17 and 60C, in the case of AgONO, nBuONO and
t BUONO. More particularly, in the case dfl AgONO and nBuONO, the process
will be carried out in tetrahydrofuran or diethyl ether at a tenperature

of between 15 afdhe HiFosdiNy ayeniseBFaOeensditaia dodaknt ig% hitrilhauchsss of
t BUONO, the process will preferably be carried out in chloro- format a

t enper at ur2CIPNFde weBh 4g0BMNTEHEE.1 oft elanpslasiiablaedn 589EndPYIEHRS | OF t he

nitrosating. L S | 1, 4 I ; ' ' t he
reaction n@éﬁﬁ‘%my%% I| hemnél {or @?a%?ﬁg&ggjle{qlﬁﬁé %%%@,ﬁyﬂte rrggfé??)gﬁl S

pr ef er abl yma#attained baiiveen R3@TC ahd Al0P Craricapreserbblydfetaveleow6°C @hdEC.
carboxylic acid, such as sodi um acet atlg’@l@ at F\ [eaction. tenperature o

bet )I\BGHS; 10C anld they iteRpting: aggntds @n a al nitgle, dhg MESALRR '@§FW@SEﬁ)6
PCT/ EPO3 1 .t i i i : ) )
Oﬂé?&ﬁbg/scérfnetd Bufirt bo%ﬁdh? e erdtﬁ:_ %Fﬂf?n frp%yl‘eta%ﬁbﬁ rﬁQcPMﬁ{‘t I's

antrile, suc acetonitrile or ronitrile. is desirable to
add pyri di advamtageéidilyetriprisasiwaieyand arronstacdher kewistdaioh nedi um t he

reaction tenperature bei mai nt.ai.ned be en -3 nd . 10C an r bl
bet ween -25C an u'&?ﬁe@q$§?%aﬁygF%?§Piqﬁé g%‘tﬁ“% g@ﬁ S&i'ﬁ'&Fiac t‘@?@@??i tg,
the nitrosaid QReficcaGitl ARd sixtupeSiriradl y carried out in a strongly polar

protic medium The reaction nedium advantageously onprises water and a
Bronst éd or Lewhecarding toSune pBrtisuleriamsbediment Bf the vengoacar afighatic alsotc) ) ,

Sb o oo B0t B R FB BB Sl BB R PR 0 ¢ o
hol of (C -C4)arkadd shiidtfe (SattionafiedBiM iR imay bdsernmdd ise bEthaddiow-
Thus, a suitable reaction nediumthat may be selected is one of the follow
i ng syst enig systems:

- a mixture of methanol, water, hydrochloric acid and sulfuric acid,;

15 - a mixture of water and sulfuric acid;

- a mixture of water and acetic acid,;

- a mixture of water, butanol and hydrochloric acid;

- a mixture of water and Alx(SQy)s, or

- a mixture of water and hydrochloric acid.

20 The reaction of the alkali metal nitrite with the substrate of the formula Il is
advantageously carried out in a mixture of acetic acid and water, the ratio of the
acetic acid to water ranging between 80:20 and 20:80 and preferably between
60:40 and 40:60, for example a 50:50 mixture. According to one preférred
embodiment, the alkali metal nitrite, pre-dissolved in water, is added dropwise to

25 a solution of the substrate of the formula Il in acetic acid.

The reaction of the alkali metal nitrite with the substrate of the formula il is
carried out at a temperature which depends on the reactivity of the species pre-
sent; this temperature generally ranges between -10°C and 50°C and preferably
between -5°C and 25°C.

30 ’ If the nitrosation reaction is carried out in a mixture of acetic acid and

water, a temperature of between 15°C and 25°C is particularly suitable.



- a mxture of nethanol, water, hydrochloric acid and sulfuric acid; 15 -
a mxture of water and sulfuric acid; - a mxture of water and acetic acid;
- a m xt uwe odf7eses er, butanol and hydrochloric acid; - aPaiTAtPas/e1306 water
and Al 2(SO4)3, or - a mxture of water and hydrochloric acid. 20 The
reaction of the alkali netal nitrite wiflB the substrate of the fornula ||
Is advantageously carried out in a mxture of acetic acid and water, the

ratio of the argdigashbd dfotheahlkyl hafd MGt eheeRbstaic?®f ahd ROmak ands
preferably between 60:40 and 40: 60, for exanple a 50:50 m xture. According

to one prepiferably easiedi aehin, thenpregpres iof mefatCnatkanpkin grrolar aRWG3Pl n
water, is adqed dropwise to 25 a solution of the substrate of the formul a
Il in acetY€tacid. The reaction of the alkali metal nitrite with the

SUthth rate of t hSuria:t][IGUlﬁB(ahblsi shatcanay db anéntidnet tircinde ametieandlj diharegends
on e reactivity of the species pre- sent; thi e ratyre generally
ranges Bet iReBIPRATOLARA derbat @Bé@%’r%‘ﬂg paﬂ@ij@’b@n@g@r d 25C. 30 If the
nitrosation re | ' ' ut . ) r et i rﬁ@th d ter,
a tenperature g‘?*%%‘?‘ag n&%%&gga@%@ ﬁ%'%{}gzrjﬁdéﬂ aﬁ’y sui%{gb e. 9%60%?1326406

PﬁT / FPOB/ Pﬁ@é,ﬂ:hldrbfdihe, carbon itemadflorides didilgtoethame, tahlariobanzére sullichicive of
the formula Il is referably caryried out i.n the presence, of 1-CA4 .

al kanol inP%n%ﬁﬂeéretgﬁF%ﬁl@ éﬁ-g@&}ﬁ.et ri’t%ﬂﬁo@r%’ﬁaﬁg% ferﬁrz?lhy UgaD, di-
mentioned Lpgldidgineth Whané’té‘ra&i%kha/lerﬁse' offirHedhy1 28thet-ehlirlBy! 806h . as

et hanol bei'ng particularly preferred. Preterred polar solvents are

hal ohydpocacdtonirileserc isolsityrenitylee amides, osuah as, fosmaatidg odimetbdfargrmide,

Such as ai SrmsnYiatriafiog; REBBIHp PLTEMSTE of hieabu i Bhostirahfie " =
di met hoxy effhadlfes0sf tHESE BYIVeRE 8l AtgprofbRRINBYl ether; nitriles, such as io
acetonitrile or_isobutyronitrile; "am des, such as fornmam de, .

di met hyl f or mani Tee nitdosasiony reasdondif & aliyhsitrla ispusad asIniesaling agent) is
hexaret hyl 5&\9&%28@&}&9%&@&1 oul i EUnAuR’ pAISF Snsa WiPhatid RaRdrocarbon

proportion
15 and a nitrile, and for example in a 90:10 to 50:50 and preferably a 90:10 to 70:30

mixture of chloroform and acetonitrile, in the presence of ethanol.

The amount of alkanol that needs to be incorporated into the reaction
medium is not critical in accordance with the invention. It generally represents 5%
to 50% by weight of the reaction medium, and preferably from 5% to 25% by

20 weight. .

If the nitrosating agent is an alkyl nitrite, the reaction temperature is gener-
ally maintained between -20°C and 20°C and preferably between -10°C and
10°C, for example between 0°C and 5°C. |

According to one preferred embodiment of the invention, a solution of the

25 alkyl nitrite in the alkanol is added dropwise to the substrate of the formula Il pre-
dissolved in the selected polar solvent.

As a variant, the reaction is carried out in a strongly polar medium consist-
ing of a mixture of a Cy-C, aliphatic carboxylic acid ((C1-C4)alkyl-COOH), the cor-
responding acid anhydride and the corresponding alkali metal carboxylate salt, in

30 the presence of P»Os. By way of example, a reaction medium consisting of acetic
acid, acetic anhydride, potassium acetate and P,Os can be selected. In this case,
the reaction temperature is advantageously maintained between 10°C and 100°C
and preferably between 15°C and 85°C.



The nitrosation reaction (if an alkyl nitrite is used as nitrosating agent)
is advantageously carried out in a mxture based on an aliphatic

hal ohydr owaroboms40d5 and a nitrile, and for exanple in a 9@CIEPI®OIBW 50 and
preferably a 90:10 to 70:30 m xture of _¢ghl orof orm and acetonitrile, in the
presence of ethanol. The ampunt of al kar? that needs to be incorporated
into the reaction nediumis not critical in accordance with the invention.
It general |y rephesempowms efcthsgBsmylaicgin befpreparedeay cavyingeaditumne ahd

preferablyg.fr 20 weight. If the nitrosating agent is an

al kyl ni trtll‘ie fg%\ﬁﬁgrﬁrgég{%é;syt enperature is gener- ally maintai ned between
-20C and 20C and preferably between -10C and 10C, for exanple between 0C
and 5C. According to one preferred enbodi nent of the invention, a solution
of the 25 al kyRnPreparation ehthexcempaunds afidhel farapla HdnwshicheWsteprer at e
of the for 1% §p,di ssolved in the sel ected polar solvent. As a
variant, t reaction izs carried out in a strongly polar nedi um consi st -

ing of a ni xt ur@nefmetlﬁh\ o p:lapahaglthecmrhpauhds ofithd fotrelitaCh) ial WitichOROH) ,

t he cor- res ondi.n g@@ ride and the corresponding al kali netal

car boxyl atréep eFqnts %&%%@W'nﬁmmwuﬂﬁwm@f@k@ﬁiﬁg a reaction
medi um consi sti ng of acetl c acid, acetic anhydride, potassium acetate and
P205 can be selected. In this case, the reaction tenperature is

advant ageousl y nai nt ai ned gt welhl,10C and 100C and preferably between 15C
and 85C. WD 03/ 07640 )P /01370 13 The conpounds of the fornula II
can be prepared by cari gut one of the foll dw ng processes. A -
Preparation of the conmpoundgs of the formula Il in which Wrepre- 5 sents CO
or S02 One nmethod for preparing the conpounds of the fornula Il in which W
represéfits CO or SO2 consists in reacting a conpound of the fornula V: NH2

(Ri VvV 10 in which

R and i are as defined above for formula I, with a compound of the

formula VI:

Hal (M),

\

15 | 74
in which |
Hal represents a halogen atom, such as bromine or chlorine, preferably bromine;
T,j,n, W, Z and R are as defined above.
This reaction is advantageously carried out in the presence of a base.
20 Examples of bases that may be selected are any one of those mentioned above.
Preferably, an alkali metal alkoxide, such as sodium or potassium methoxide,
ethoxide or tert-butoxide will be selected, and will be introduced into fhe reaction
medium in a proportion of 1 to 2 equivalenis per one equivalent of compound VI,
for example between 1.2 and 1.7 equivalents.
25 - This reaction is generally carried out at a temperature of between 50 and
180°C and preferably at a temperature of between 80 and 150°C.



in which Rand i are as defined above for fornmula I, wth a conmpound of
the formula VI: Hal (T)] VI (CH2)n-WNRL 15 Z in which Hal represents a
hal ogen aworp/o%4ehr as brom ne or chlorine, preferably bromCR&gPO3/T37¢, n, W
Z and Rl are as defined above. This reaction is advantageously carried out
in the presence of a base. 20 Exanpl esi4f bases that may be selected are
any one of those nentioned above. Preferably, an alkali netal al koxide,

such as sodi um i i o Epbeick-rsent atel Bkbe- be
sel ccted. and V’ﬁe R GBI JBY S| Siethe RANRY ot Bpbeiek-[iTe! b

| be introduced into the reaction nediumin a proportion
of 1 to 2 diajlyi thel sirengthef thm basq@ndaineneastivitoabiignepropoundsV andvpipse-
between 1.2 and 1.7 equivalents. 25 This reaction is generally carried out
at a terrpesre ure of between 50 and 180C and preferably at a tenperature of

bet ween 80 and FROSov¥R Qﬁ%@ﬁ@@@ JFCtERGRIA 1BEDolad aphstic eoipeniat defined

depends on the nature of the species present and espe- cially the strength
of the Hhas®Rd the reactivity of the conpounds V and VI pre- sent. The

oo™ o TSR TSPERE R SRl Pt ey ©

above. Preferr v e nmentioned I nclude et
CITE ) BERTEER B b mario e eyt g
bei ng mrg)rgﬁieﬁmﬂ%m%rQ'XPOW%EFéW@%, ehr{EriAYD %/?j@ﬁ’i%r%é%g Hﬂﬂé Péﬂw'%by
S hene, on R e SRR RS LSEfe Sbuglanel O L1e
bet weeno 1 and Acuoddibgtto emespieiiérréck embmdimentotithe. iByention,dhamolar katiovekn
1.1 and 1'tﬁ'e amine V to the compound VI ranges between 1 and 2 and better still between
1 and 1.5, for example between 1.1 and 1.3.
Advantageously, it is desirable to introduce a palladium(0) catalyst into the
reaction medium. '
15 Acatalyst of this type can be obtained by introducing into the reaction
medium the system (dba)sPd, (tris(dibenzylideneacetone)dipalladium(0)) -+

BINAP, in which BINAP is the diphosphine of the formula:

PPh,

PPh,

By way of illustration, each of the catalytic substances (dba)sPde and
20 BINAP is introduced into the reaction medium in a proportion of less than 10% by
weight. In a particularly advantageous manner, the molar ratio of the BINAP to
the (dba)sPdz ranges between 1.5 and 4 and preferably between 2 and 3.
A person skilled in the art may be inspired to carry out this reaction by J.
Org. Chem. (2000), 65, 1144 — 1157.
25
B. Preparation of the compounds of the formula Il in which W represents
CO.



Advant ageously, it is desirable to introduce a palladiun(0) catalyst into
the reaction nedium 15 Acatalyst of this type can be obtai ned by

i nt roduciwg mftaos he reacti on nediumthe system (dba) 3Pd2CT/EP03/01370
(tris(dibenzylideneacetone)dipalladium0)) + BINAP, in which BINAP is the
di phosphi ne of the formula: PPh2 PPh2 1By way of illustration, each of the
catal yti c substances (dba)3Pd2 and 20 BINAP is introduced into the reaction
nmedi umin a prapestrhetoef fdresrephiiag the%dhipouriL bt thé foampmar Hiinulhichyw
advant ageous manner, the nolar ratro of the BINAP to the (dba)3Pd2 ranges
bet ween 1.1/Bpiaenis &R CRNISEIABUFCORIIVRIE FapyingP W tha follovddd S8AS 1 ed in the
art may be,li I r tyyt.his reaction by J. Og. Chem (2000),

65, 1144 - 5%6%%&@?@%@@%%@ of the compounds of the fornmula Il in
whi ch Wrepresents CO WD 03/076406 PCT/ EP03/01370 15 One nethod for
preparing the conpounds of the formula Il in which W represents CO
consists in successively carrying o t he féT); OW ng steps: i) a conpound of

the formula VI1: H(T)] (R N 'Y in which: R i, T, j and n
are as defined for fornmuRy, 3 Y re
Y A .“‘1

: nts an esteVlifunction, such as
al koxycar bonyl ; aryl oxycarbo ryla carbonyl; in which the aryl 1o
and al kyl portions are as defined above and are optionally substituted by
al kyl, al koxy or hal ogen, is reacted with a(Shlabl e el ectrophilic agent so
as to protect the amne function of the di phenylam ne of the fornula VII

above; by neans of which a conpound of the formula VIII is isolated: Pro

in which:

R, i, T, j and n are as defined for formula Il and Y represents an ester function,

such as alkoxycarbonyl; aryloxycarbonyl; arylalkoxycarbonyl; in which the aryl
10 and alkyl portions are as defined above and are optionally substituted by alkyl,

alkoxy or halogen, is reacted with a suitable electrophilic agent so as to protect

the amine function of the diphenylamine of the formula VIl above; by means of

which a compound of the formula VI is isolated:

Pro
| (M,
(R)i‘©/ il
CH,) -Y
s (CHy),
in which:
R,i, T,j, nand Y are as defined above and Pro represents a protecting group,
ii) the ester function of the resulting compound of the formula VIil is saponified,
using a suitable base, which gives the carboxylic acid of the formula:
20

l (T),

(CH,),-COOH



N(T)j (Ri ViIl 15 (CH2)"Y in which: R i, T, j, nand Y are as defined
above and Pro represents a protecting group, ii) the ester function of the
resul ti ngvoospoudned of the fornmula VIII1 is saponified, usiPeE/ERISUIT@bDI] e
base, which gives the carboxylic acid of the formula: 20 Pro IV (T)] (R.
/ 1 X (CH2)"000H WD 03/ 076406 PCT/EP03/ (8370 16 in which R i, T, j, Pro
and n are as defined above; iii) the carboxylic acid of the formula I X is
coupl ed wifhwmmisham ne of the fornmula XX R -NZH, optionally after
activation_of _the carboxylic function; which gives the 5 conpound of the
fornul a X Ril, fr b Rre)gnd Nargps defined@@y$n- cO NZ-RL in which io R i, Pro,
T, j, n, Z. : : ' (o) |5 i 01is
renoved sé"g(sh%té()%jrpgf(@écgéem?%femg%%r{e %%H %%“éﬁ?&%eérg?%enﬁf %C{r?gfml)d;kheans
of which tR&NZHypopiishally after Betivation bf the dasbbatliedfunctionsidyich )gives e son

skilled in the art may sel ect any of the protecting groups known in the
art, vaChCCHF'EOU!ECiQH%’e r@é’&bi‘ﬂal ly in "Protective Groups in 15 Organic

Synt hesis", Geene T.W and Wits P. G M, published by John Wley & Sons,
1991, and "Protecting G oups”, Kocienski P.J., 1994, Georges Thiene
Pro

T)

! (
<R>i{>/ Q Xl
(

CH,) -CO-NZ-R!

in which

10 R,i,Pro,T,j,n Zand R' are as defined above;

iv) the protecting function Pro is removed so as to release the amine function of
the diphenylamine, by means of which the compound of the formula Il is isolated.

In step i), a person skilled in the art may select any of the protecting
groups known in the art, which are described especially in "Protective Groups in

15 Organic Synthesis", Greene T.W. and Wuts P.G.M., published by John Wiley &
Sons, 1991, and "Protecting Groups", Kocienski P.J., 1994, Georges Thieme
Verlag.

By way of example, the amine function may be protected by a tert-butoxy-
carbonyl function. ,

20 With this aim, the compound of the formula VII may be reacted with at
least one equivalent of di-tert-butyl dicarbonate, in the presence of a strong base,
such as an ammonium or alkali metal hydroxid,e or in the presence of an alkali
metal hydride, such as sodium hydride.

This reaction is preferably carried out in a polar aprotic solvent, such as an

25 optionally halogenated aromatic or aliphatic hydrocarbon; an ether (diethy! ether,
diisopropyl ether, tetrahydrofuran, dioxane, dimethoxyethane or diethylene glycol
dimethyl ether); a ketone (acetone, methyl ethyl ketone, isophorone or cyclo-
hexanone); a nitrile (acetonitriie or isobutyronitrile); an amide (formamide,



Verl ag. By way of exanple, the am ne function may be protected by a
tert-butoxy- carbonyl function. 20 Wth this aim the conpound of the
formul a WD ogmye4be reacted with at | east one equival ent @CTdiPos/er3ve but yl
di carbonate, in the presence of a strong base, such as an amoni um or
alkali metal hydroxid,e or in the preseide of an alkali netal hydride,
such as sodium hydride. This reaction is preferably carried out in a polar
aprotic salinpsibylfortieiiniae, dimethflaeptansida| Nmeshyagepatreiitins et ihexamethyl-

al i phatic hydrocarbon; an ether (diethyl ether, diisopropyl ether,

t et rahydro‘?hﬁ%ﬁ'owal@me di net hoxyet hane or diethyl ene glycol di met hyl
ether); a keto L rone or cyclo-
hexanone); a ni %ﬁﬁ?ace rglr?lifétlrgﬂr%@gérm* %E%Hbe%.?”b % ? an am de

(formam de, V\D'ﬂi:’é Pedction i%(&"ﬁbﬁﬁﬂﬂé@é?p?@feréﬁlycbemebylﬁ andHBﬁ@s- for example

di et hyl acet am de N- net hyl - 2- pyrrol i di none or hexanet hyl -
phosphoﬁyl%ﬁ’fW@@P @i‘%@ﬁgiforn&m de is preferably selected as solvent. The
reaction tenper re yeen C

bet ween 5 and @@&(gg ngr oﬁggglfcgrr@gbot ec'tn?’ngnﬁﬁéﬁar’?‘lcgpbr {Tleoﬁwe acy I
groups of ROt frpevhiéh EDi¢ ian hytiiogienRatom a)rmrdlaﬂqencmlmikyir asyl, ary{glkyl or

| oal kyl |, | al.k h d bei
subst tut dietBgsaneld il ertictag sane sTaltiehdniafy. alstyiorSpfgeh ' "0
formil a - Ge-NARRRINg g feswamﬁe ff&rnmlagcw-wesg of u?é‘tﬂaﬂa@ féﬁﬁmglgﬁou@@o (in

whi ch A2 and B2 aré€,” i ndependently, alkyl, aryl, arylalkyl or  cycloalkyl -
opt i onabl yfosmbla iGQt QA2 in whichl A> and Beyars; lm@@nﬁj@}emlyoalka(l tedyn @rylalyl, op2

and B2, to rW|t tom CC|IC
o pol yoy e Asrlichity SbROESY Bl Ao RkoRy B heldiel . bE M ARERIAS o
or aromatigngd |B°2t efqranét dithvihieChitroge® Rito@NBal )be%tlﬂ@i’aheml,ﬂf@rdn ky ndnoglclicabk oxy
or hal ogen), thio 15 uret hane-form ng groups of the fornula -CS-NA2B2 (in

whi ch A2 aprly®eliar @r%fgrambmmyﬁb@@é)blcmlIa,cwtugaf@dpynﬁatumte@lhor frgonatic,
formilae 1)L a0d e WRRACREBhTordl§ HiS4tRited by alkyl, alkoxy or halogen), thio-

15 urethane-forming groups of the formula -CS-NA2B; (in which Az and B> are as
defined above), diacyl groups in which:
N-P
S

in formulae Ill and IV represents the group:

O
|
..._.N,C——A1
\C_ B1
-l
20 O

in which:
A, and By are, independently, alkyl, aryl, arylalkyl or cycloalkyl - optionally sub-
stituted by alkyl, alkoxy or halogen - or alternatively A; and B, form, together with
N and the two carbonyl groups, a monocyclic or polycyclic, preferably monocyclic
25 or bicyclic, saturated, unsaturated or aromatic heterocycle optionally substituted
by alkyl, alkoxy or halogen - such as phthalimide, tetrahydropyranyl groups, and
less commonly alkyl groups, alkenyl groups (allyl or isopropenyl), arylalkyl
groups, such as trityl or benzyl, and groups of benzylidene type.



0 11 -NGAL G Bl 20 Oin which: Al and Bl are, independently, alkyl,
aryl, arylal kyl or cycloalkyl - optionally sub- stituted by al kyl, al koxy
or hal ogewo-0307646é t ernati vely Al and Bl form together w POT/ER0ENG7¢ he two
carbonyl groups, a nonocyclic or polycyclic, preferably nonocyclic 25 or

bi cyclic, saturated, unsaturated or ar o8t i c het erocycl e optionally
substituted by aIkyI al koxy or hal ogen - such as phthalim de,

tetrahydropyr anEkarﬂpmsp@f d&hiho prAScHyNFRelps ah&ly may Wmemidnewhregrtmps
(all'yl or isopropeny yl al kyl groups, such as trityl or benz and

groups of f@érmygr%é?leﬁf@tyl\&mm tﬁr%qldercrmnémgw@,ﬂlﬁodwb@@%ﬁmy@@u

Seetyl or ofiE P HCHATOUE, 1EHEHGIEERRA RARS, 6 fork BEtol RamEn AR, the'e
Fﬂgnylbg(r:\g; ?%Q?ﬁ%ﬁﬁm“f” ngwl theetisilyl ggmup, ’ahleetpth guethd)qﬁbemyylaergnmwl thyge oup,
nz oup,
the 5 dﬁph‘élﬁi)ﬁmé'mﬂihylg@gwa %ﬂ%beﬂéylﬂﬁf%éd%%é' &'B% 'E'%QGBZ IC@/‘%S r?‘?ﬁe 0
group, theyn g ﬁ”tﬁab&ﬁ%ﬁorobe Pe J%;] g‘ﬂgp%@ﬂe (ﬁof&’é gég‘%gd Gs eyl theene

group and the m ¢ articu erred protecting
groups esp@domhepzymer@gmu;)oxycar bonyl and

C8- C10) ar y| bony h b _
o oxyokr banyl - PRRCLESY Pigensideladir afiesorere B G RonRaoS
saponi fi cagh@ncLe, 8)%rYlL(@:1 @é)é|k0k%€ﬁ‘b5ﬁ%”§06Ff%V‘i'ém@uto%?carb ohEad %ﬂFf']e of

a strong base, generally a mneral base selected from NaCH, ~ KOH, NaHCO3
Na2CO3 10KH®®@aabmyhzcoe The saponification can be carried out in a mxture

o e g R B b RS L A BhEE Bl ShpBTHRERG s Slfedoteecs
relative tig 4 hearErUtovt peste'in e phesdree ofr&lls&oh{gldaseB)geV\@palea eniasizl e,
the nolar ratio of the base to the conmpound of th
base selected from NaOH, KOH, NaHCO3;, Nax;COs, KH003 and KzCOs.
The saponification can be carried out in a mixture of water and a lower
15 alcohol, such as ethanol or methanol. The process is advantageously carried out
in the presence of an excess of base relative to the amount of ester of the for-
mula VIll. By way of example, the molar ratio of the base to the compound of the
formula VIII ranges between 1 and 5 equivalents and preferably between 1 and 3
equivalents.
20 In step iii), the coupling is preferably carried out by reacting the amine
R'-NHZ with an activated form of the said acid, optionally prepared in situ.

Activating groups that are preferred for the carboxylic acid function, which '
are well known in the prior art, are, for example, chlorine, bromine, an azide, imi-
dazolide, p-nitrophenoxy or 1-benzotriazole group, an N-O-succinimide group,

25 acyloxy and more particularly pivaloyloxy, (C4-Cs alkoxy)carbonyloxy, such as
C,Hs0-CO-0-, dialkyl- or dicycloalkyl-O-ureide.

The reaction of the amine X, of the formula R'-NHZ, with the carboxylic
acid of the formula XlI, optionally in activated form, is preferably carried out in the
presence of a coupling agent, such as a carbodiimide or bis(2-oxo-3-oxazolid-

30 inyl)phosphonyl chloride. Examples of carbodiimides are especially dicyclohexy!-
and diisopropylcarbodiimides or carbodiimides that are soluble in an aqueous

medium. Another type of coupling agent is oxalyl chloride.



formula VIIl ranges between 1 and 5 equivalents and preferably between 1
and 3 equivalents. 20 In step iii), the coupling is preferably carried out
by react iw@ oBiogs4a6ri ne RL-NHZ with an activated form of tReTERO#HBCH d,
optionally prepared in situ. Activatinﬁ groups that are preferred for the
carboxylic acid function, which are wel 19nown in the prior ‘art, are, for
exanpl e, chlorine, bromne, an azide, im- dazolide, p-nitrophenoxy or

1-benzotri azol eTigs prgtesais Ndastageboslyicaerig oubin thdprasyhex pf armdsapswch
particul arly pival oyl oxy, (Cl-C4 al koxy) car bonyl oxy, such as ,

di al kyl - O#S ah&jeRvE| baae- Br@fﬁére@eexwes ©h beseh abe hﬁw@ytﬂmlﬁ@, &lbuwlamﬂbe

formula R M—@ oxylic acid of the fornmula XIl, optionally in
activated ?Orn?sdl’ﬁrla%)(léﬂg/l n% carried out in the presence of a coupl i ng

agent, such as 'ﬁ]@prmumgéeemwmasr(ad oxbinda peker @pratideolvent, spbl sshurey |
chl ori de. éxgn%?es of ¢ r diimdes are especially dicyclohexyl- and di
i sopr opy! cHArBeR MAHEEGA%YPhodi i mi des that are sol ubie in an aqueous

nmedi um Anot her | /
ner] B3t 03570 CRYORIY naRyBhana ARARcl i iRkne MarddRpoliDuE HAg4e

presence aheatibaad, includh berzene, colmmies Ayiarwe, Medifidenedcldetidg eblomfomases

trieth b d | et h Th
Gener al Iy GaPPNaatione T ER A eSBRIEE Sadifithratelie b “Those
menti oned aboveam@Ry me%ﬂefbrreed egﬁ@ﬁfsemaalmwwmmwé ssleBRid §rehac§;1mar bons

that may be mentioned include benzene, toluene, xylene, methylene

chlori de, sHehomest eliglymec dimsihylisrmasider aae, metlyers odiledde, apH| BB ene
and dlchlqbgp%ﬂzene Anong the preferred solvents that will primarily be
selected a glyne 1o such as diglynme, dinethylformm de and net hyl ene

chloride, and nTpd uirgsunt mrmplm@hag@moumtpr@ferablvpht Negasgeaal ginpnedlar abl y
at |l east equal (in nolar percentages) to the ampunt of acid of the fornula

| X. Pref erR@eontagrs) idthe amaund of geid ﬁfetr@o@ﬂmuleg%g%mfe&e@lm Hee deplar matiq ne

‘;ggmz“_ a1 X B9 88uRfig 8GR 16 e Sacid ooy ¥RHM IX fdlgeS*BERIdrP T 4RE™S 1

15 equivalents; for example between 1 and 2.

As regards the molar ratio of the base to the acid, this preferably ranges
between 1 and 3 equivalents, preferably between 1 and 2 equivalents.

The coupling agents that are preferred are oxalyl chloride and bis(2-oxo-3-
oxazolidinyl)phosphonyl chloride.

20 A preferred base that will be mentioned is triethylamine.

The procedure generally followed involves reacting the acid with the cou-
pling agent, optionally in the presence of the base, at a temperature that ranges
between 15°C and 55°C, for example between room temperature and 45°C.

In a second stage, the amine of the formula X is introduced into the reac-

25 tion medium optionally in combination with the base selected for the reaction, and
the mixture is brought to a temperature of between 80°C and 150°C, for example
between 110°C and 130°C.

The pfeparation of the compounds of the formula Il in which W represents
CO may be carried out without intermediate protection of the nitrogenous function

30 of the diphenylamine, by carrying out: |

- a first saponification step similar to step ii) described above, but using

as starting material the compound of the formula VIl in unmodified form;



As regards the nolar ratio of the base to the acid, this preferably ranges
between 1 and 3 equivalents, preferably between 1 and 2 equival ents. The
coupl i ng w@ense4dhat are preferred are oxalyl chloride ane®ChEP020B©- 3-
oxazol i di nyl ) phosphonyl chloride. 20 A Br eferred base that will be
nmentioned is triethylam ne. The proceduf® generally followed invol ves
reacting the acid with the cou- pling agent, optionally in the presence of
the base, at a -teapicehdrstep batouplirgethe rieetxmagrcalﬁﬁiqdmwcﬁﬁﬁourfd)ofmeafmpl e

bet ween room tenperature and 45C. In a second sta t he
formul a xmgaXWm@e&necﬁa@ovw%%anz'aetqf&heﬁe iy gpﬁ M 133 qefined
conbi nat i t e:d s

b ougnt abgVeLIndott BRIBrpcoRfitats SEidrIe HERE! beerah] tediBeidtidlecin
and 130C. squenpreparatl on of the compounds of the formula Il in which W

represents be carrle |nterrre iat e otectlon of t he
ni t r ogehous fun_@'i%IGHmp%mQF %WH%/%I %P?Qp% MRRFNG. 8 Loy o
saponific 1188 f&iniih | to step i) descri bed above, but usi ng as

starting ﬁ}at@ﬁgtﬁghé cL(')rrpound of the formula VII in unnodified form WO

03/ 076406 PCT/ EPO3/ 01370 20 - a second step of coupling the resulting
carboxylic compound of the for- nula XVI{, as defined above with an am ne of
the formula X2 Rl1-NZH as defined above trlnder reaction conditions simlar
to those generally described above in s ep iii). 5 The conpounds of the

formula VIl may be obtained by react ‘S@H poy d of the fornula XI: OH
I ~OHXI (R io in which: I@qpe as defined above, with a conpound

of the formula XIIl H2N (T)1

10 in which:
R and i are as defined above, with a compound of the formula XI|

H,N (T
XIll

(CH,),-Y

in which:
n, T, jand Y are as defined above, in the presence of a suitable activator, such as
15 copper acetate, and of a base, preferably an organic base.

Advantageously, the molar ratio of compound Xl to compound XlII ranges
between 1 and 5 equivalenis and preferably between 1.2 and 3, for example
between 1.5 and 2.5.

The base is preferably used in a proportion of from 1 to 5 molar equiva-

20 lents relative to the amount of compound XIil. |

Finally, about 1 to about 2 equivalents of copper acetate relative to the
amount of compound Xl are generally used.

The reaction is preferably carried out in a polar aprotic solvent as defined
above, for example dichloromethane, at room temperature, i.e. at a temperature

25 of between 15 and 30°C.
As a variant, the compounds of the formula VIl may be prepared by react-

ing an amine XIV:



XIll (CH2)n-Y in which: n, T, j and Y are as defined above, in the
presence of a suitable activator, such as 15 copper acetate, and of a
base, preWweroabrero@n organi c base. Advant ageously, the nol 2CTIEPDS/01306
conpound XI to conpound XIll ranges between 1 and 5 equivalents and
preferably between 1.2 and 3, for exanpldl between 1.5 and 2.5. The base is
preferably used in a proportion of from1l to 5 nolar equiva- 20 lents
relative to the anmount of conwgund XIll. Finally, about 1 to about 2
equi val ents of copper acetate relatjwg to the anount of conpound XIII are
general ly used. The reaction is pr# .‘h> canrieflVout in a polar aprotic
sol vent as defined above, for exahnl-oichI@pbnethane, at room
tenperature, i.e. at a tenperature 25 of between 15 and 30C. As a variant,
t he conmpounds, of the formula VII may be prepared by react- ing an am ne
XI'V: WO 03/¥8¥H6 PCT/ EPO3/01370 21 H2N (R) XIV in which: Rand i are as
def i ned abygnd MhidbRdEMIRPHOSG itE coRfiBirdl dfthe férhhlla YAFS - SR -0 XV 5
(CH2)n-Y In which T, j, n and Y are as defined above, in the presence of
Cs2CX3 and a mxture of Pd(OAc)2 and BI NAP, BI NAP corresponding to the
formula: / I \ PPh2 PPh2 M

]

CF3 —802 "—'O
| XV

(CH,),-Y

In which T, j, n and Y are as defined above, in the presence of Cs,COs andla
mixture of Pd(OAc). and BINAP, BINAP corresponding to the formula:

| PPh,

PPh2

According to one preferred embodiment of the invention, the molar ratio of

10

compound XIV to compound XV ranges between 1 and 3 equivalents and pref-
erably between 1 and 2 equivalents.
CsoCOs3 is used in a proportion of from 1 to 2 equivalents, for example 1 to
15 1.5 equivalents, relative to the amount of compound XV.
Pd(OAc). and BINAP are used in catalytic amount.
The reaction is carried out in a polar aprotic organic solvent, such as an
aromatic hydrocarbon, for example in toluene, at a temperature of between 40
and 150°C, for example between 80 and 110°C.
20 Another preparation variant for the compounds of the formula VII consists
in reacting an amine of the formula XIV, as defined above, with a compound of
the formula XVI:



\ I / 10 According to one preferred enbodi nent of the invention, the nolar
rati o of conpound XV to conpound XV ranges between 1 and 3 equival ents
and pref -weroalobesobet ween 1 and 2 equi val ents. Cs2CO3 i s uP€ed/EPa3/a1370
proportion of from1l to 2 equivalents, for exanple 1 to 15 1.5

equi val ents, relative to the anount of o%?‘r‘pound XV. Pd(OAc)2 and BINAP are
used in catal ytic amount. The reaction is carried out in a polar aprotic
organi ¢ sol vent, such as an éomatl c (fiydrocarbon, for exanple in toluene,
at a terrperature of between 40~ and.150¢, for exanpl e between 80 and 110C.
20 Anot her preparation variant fo ¥y conpounds of the formula VII
consists in reacting an am ne of formul a Xl Wyps defined above, with a
conpound of the fornmula XVI: WO 08£276406 PCT/ EP03/01370 22 Br (T)i XVl
(CH2) -Yin which T, j, nand Y are aéCH@)fnr\ﬁed above, in the presence of a
m xture of Pd(dba)2 and P(tBu)3 and of a base of alkali nmetal al koxide
type, such as potas- 5 slum or sodi um net hoxi de, ethoxide or tert-butoxide.

Pd(dba)2 d i ' | i t | I adi Thi t

et or abl y B Ld dut! AROah ASCREEeapRl oy ol Prodenca St 2 MR o
hydr ocar borrd(file4), @x@nP(tBujLhng 0e a bdwe 61Délﬁéh h@étapambx@@ntppé n§uckvhs pdtas-
conpound X'V generally ranges io0 between 1 and 1.5 equival ents, whereas

Pd( dba) 2 asPEr BasiTamethexde; gthexide-ontprtiutaxidant . The base is generally

i ncorporated in Eﬁgj . The conmpound of

the formula I X tggr@@zob gliénse S y |¢1&'0§'&%¢?§6§&85g€§§ﬁ§ 15 ing group for

the am no funct ITais regctivhiin@refietdbly cantfgeoomdnan apelat apraticasofvént, such as
an aromatic hydrocarbon, for example toluene.

The molar ratio of compound XVI to compound XIV generally ranges
10 between 1 and 1.5 equivalents, whereas Pd(dba), and P(iBu); are used in cata-
lytic amount.
The base is generally incorporated into the reaction medium in a large
excess.
The compound of the formula IX can be obtained by introducing a protect-
15 ing group for the amino function, starting with a compound of the formula XVII:

)

NH M XVl
(R)i©/

(CH,),-COOH

in which:
20 R, i, j, T and n are as defined above.
For the determination of the reaction conditions, a person skilled in the art
may be inspired by the conditidns generally described above in method B, step i
for the preparation of the cbmpounds of the formula Il in which W represents CO.
The compounds of the formula XVIi ca‘n be obtained simply from the corre-
25 sponding compounds of the formula XVIIl:



\ NHS (T)] XVIl (R'" (CH2)n COOH in which: 20 R i, j, T and n are as
defi ned above. For the determ nation of the reaction conditions, a person
skill ed iwotoh@7@ré mnay be inspired by the conditions gen@calipgs3/assecri bed

above in method B, step i for the preparation of the conpounds of the
formula Il in which Wrepresents CO The%onpounds of the formula XVI1 can
be obtained sinply fromthe corre- 25 spondi ng conpounds- of the formul a
XVI11: WO 03/076406 PCT/ EPO3/ 1370N 3 NH (Tgm). XVl 1 (CH2)n-CN in which:
R i, T, j and n are as def aove by xhe ‘action of X¥llbase, such as a
m neral 5 base. Armng(Bh base enti oned above, KOH and NaCH are
preferred. This reaction is erally “sa ed out in a solvent, such as an

aqueous sol vent, or in al cohol i ¢ medi um (f {C %_@Ne in a | ower al cohol
such as nethanol or ethanol, the term"l|ower™ 4d&noting al cohol s contai ning
from1l to 6 carbon atons). Anot her type of solvent consists of ethers,
such as ethylene glycol, propyl |o ene glycol and pol yethyl ene glycol. The
reacti on tenwhicht ure ranges fromroom terrperature (15 25C) to 150C The

conmpounds qf .the fornula XVi| be pre b a com pou
Che’ Tor mil i U & Braibeas H5U0ed Rbore coLBIRpaGHRN of SuliRses SURDIAR AraeriTy |
Br XI X s15pa6ERAM0RY the rM\fﬂde? baIe rﬁfb‘?‘nea a‘gfo?/eak Qawa@h% épréfén‘e'&:e
presence of a base 0f al kall al kox- e type and a m xtur
Pd(dba) 2 and P({Big)r@action is generally carried out in a solvent, such as an aqueous sol-
vent, or in alcoholic medium (for example in a lower alcohol, such as methanol or
ethanol, the term "lower" denoting alcohols containing from 1 to 6 carbon atoms).
Another type of solvent consists of ethers, such as ethylene glycol, propyl-
10 ene glycol and polyethylene glycol. The reaction temperature ranges from room
temperature (15-25°C) to 150°C.
The compounds of the formula XVIil can be prepared by coupling a com-

pound of the formula XIV as defined above with a compound of the formula XIX:

(T);
Br

XIX

15 (CHz)n'CN

in which:
T, j, and n are as defined above, in the presence of a base of alkali metal alkox-
ide type and a mixture of Pd(dba), and P(iBu)s.
20 The conditions for carrying out this reaction are of the type recommended
in the case of the reaction of compound XIV with compound XVI.
The compounds of the formula XVIII can also be prepared by the coupling
reaction of an amine of the formula X1V with a compound of the formula XX:



20 The conditions for carrying out this reaction are of the type
recomended in the case of the reaction of conmpound XIV with conpound XVI.
The conpoaods/ond4d he formula XVIII can al so be prepared byCTiEPO&oLp) i Ng
reaction of an am ne of the formula XIV‘¥&th a conpound of the formula XX
WD 03/ 076406 PCT/ EP03/01370 24 (T)j (CH2)"-CN In which T, j and n
are as defined above, in the presence of a base of alkali netal al koxide
type, preferably potassiun1tert-butoxKH?. 5 Suitable solvents are
especially polar solvents and rf s ticularly sol- vents of the am de or
nitrile type, such as acetonitrilp @ isobutyrqg'trile, forma- m de,

di met hyl f or mam de, di net hyl aceta ar hexanet glphosphorylanide; or
alternatively a solvent of the type ch as dlnethyl sul f oxi de. The process
is preferably carried out in the preséﬁté 0®Nan equi nol ar i o anmount of
conmpounds X'V and XX. However, it nmay be advantageous to carry out the
process in the presence of an excess of anine X'V, for exanple up to 5

equi val ent, St [

advant ageoﬁ W&qu Eﬁ o%'lte AS Hgﬁﬁ&{% ?% p]é]e%en-gﬁo?ar ggg bPQ{(bﬁ"mefta&
base to t@k@mwmﬁ phéfe?ditﬂybOtaBsiLﬁnl@ﬁ-lbaltrgum bet ween 1 and 5 15

equi val ents and preferabl bet ween 1 ? equi val ents. The nventlon al so

rel at es5d to the W@(‘RWBB’EBFS 2F eFBeHalg ppiart tﬁ%[yergﬁeanq—,g\\@p p@(ﬁﬁﬂ‘@"i’h@é o
PO ance Ve of s Hyitib NEAHIENE dST 16 iRl BF S HLRyroRRARY 19ifa "

mide, dimethylformamide, dimethylacetamide or hexamethylphosphorylamide; or

alternatively a solvent of the type such as dimethyl sulfoxide.
The process is preferably carried out in the presence of an equimolar
10 amount of compounds XIV and XX. However, it may be advantageous to carry
out the process in the presence of an excess of amine XIV, for example up to 5
equivalents and better still up to 2 equivalents.
This reaction is advantageously carried out in dimethyl sulfoxide, the molar
ratio of the base to the compound of the formula XX ranging between 1 and 5
15 equivalents and preferably between 1 and 3 equivalents.
The invention also relates {0 the compounds of the formula Il that are
novel.
Among these compounds that are distinguished more particularly are the
compounds of the formula li:
20
)

NH._ (
<R)i—©/ .
If

SO,-NZ-R!

in which:

i, j, R, Zand T are as defined above;

R' represents phenyl, which is optionally substituted by one or more radicals St;
25 -(CHy)-Ph°, in which Ph° is optionally substituted by one or more radicals St and

r represents an integer selected from 1, 2 and 3, or alternatively R' represents

-(CHy)-Het, in which Het is a radical selected from pyridyl; imidazolyl; piperidyl;



in which: i, j, R Zand T are as defined above; Rl represents phenyl,
which is optionally substituted by one or nore radicals St; 25 -(CH2)r Ph,
i n which Wbos®7apéi onal |y substituted by one or nore radi earEpst/oasnd r
represents an integer selected from1l, 2 and 3, or alternatively Rl
represents -(CH2)t-Het, in which Het i €9 radical selected from pyridyl ;
I m dazol yl; piperidyl; WO 03/076406 PCT/EP03/01370 25 pi perazinyl; and
pyri ni dyl , pibeeazmjldandgyeiatidyle thegsaipt iaditall bgirgubgtionallyestibispituiad hyroneror e
radicals St, and t is selected froman integer 0, 1 and,3:.wi.th _th
excl u- si ofose ragigalsopt, (ﬂﬂ%b‘sc‘%ﬁ'ﬁgﬁﬁg?rﬂéﬂ OHyt heg @Sgncérl Withy Iﬂ{‘e ch@ﬁi ch:
a) Rin poght| ifent jouh@8 déiined9y;thb Téimiiadl ifwticiand RL =
2-pyri dyl ;§le %&%ﬁmﬁw'h@ﬁggﬂion 5 R&ligr%u position 4 = N[OZ; i =2, ]=0; Z=H
and Rl reprad$eim posticn 2di Rein ipoisitionpdy =i MOb;d52; j=0r Z4He agd? ARPYIdWir i mi dyl :
c) Rl represents phenyl; Z=H, 1=0,1; j=0; and R represents diethylam no; d)
R1 représgﬂ'ﬁs 2,4-dinitrophenyl; i=2; Rin position 2 = Rin position 4 =
NQ2; 1o | EPE{ i%msiﬁ‘dn R = PP posies L= NG5 tie] BOp7epy| ariveRY Irepiésnts 2.5+

ex

] =0; R=di (n- am no; in position 2 = Rin position 6 = Rin
posi tion Adimedapl-4-pytngddylj o4 G-dimethyk2-pygrimidyd, 6- di met hoxy- 4- pyri mi di nyl .

O her preferred conpounds. of. 3. he .faramul |, @r e «0f the 15
formula Il 1?) énr‘\a’/ﬁ{ﬁé '?%éi &?n%lgﬂ—g "éﬁt}r’]ql'(gra!@dalg rggﬁggg Eaﬁ%gwre%l =-CO; RL
r epr esent sqpipdngbreseits 2, 4-sliripéprasrall;| 125 BT positied 2oy Arie mositier 4 = ADgal s

St; -(CH2)TPh, in which Ph' is optionally substituted by one or nore
radi cal® S=0akaéH;20 r represents an integer selected from1, 2 and 3; or Rl

epresents.; (O bl o Wb Wb bk ZL AL ORI HEG Sk A1

i m dazol yl | peraziny yl,” the said’ radi cal pei ng
opti onal | yf)smirspositior@ bR dmpositionrér= Rriadiasition 6t=NOgt i + 8; $el®ct edd;fRom
nitro; ahal ogen atom cyano; optionally hal ogenated al kylthio; alkylam no;
di al kyl ani 8 ,'dlﬁ?ﬁtT‘@ﬁé‘I"'rR/yrHﬁ'F'HQEnat ed al kyl; optionally hal ogenat ed

Other preferred compounds of the formula il are the compounds of the

15 formula Il in which:

i,j, R, Zand T are as defined above,

W =-CO-,

R' represents phenyl, which is optionally substituted by one or more radicals St;

-(CH,)~Ph°, in which Ph° is optionally substituted by one or more radicals St and
20 rrepresents an integer selected from 1, 2 and 3; or R’ represents -(CHg)-Het, in

which Het is a radical selected from pyridyl; imidazolyl; piperidyl; piperazinyl; and

pyrimidyl, the said radical being optionally substituted by one or more radicals St,

St is selected from nitro; a -halogen atom; cyano; optionally halogenated alkylthio;

alkylamino; dialkylamino; optionally halogenated alkyl; optionally halogenated
25 alkoxy; a saturated or unsaturated heterocycle optionally substituted by alkyl or

alkoxy, and t is selected from an integer 0, 1, 2 and 3; with the exclusion of the

following compounds defined by formula lll in which:

a) Ry = 4-methyl-3-nitrophenyl; 4-ethoxyphenyl; 2-bromo-4-nitrophenyl; phenyl,

4-bromophenyl; 2-chlorophenyl; 3-fluorophenyl; 4-methoxyphenyl; 2-methoxy-
30 phenyl; 4-dimethylaminophenyl; 3-methoxyphenyl; 2 4-dinitrophenyl; 4-methyl-

phenyl; 3-methylphenyl; or 2-methylphenyl; i=2, 3; R=NOz; j=0;

b) Ry = 2-pyridyl; i=3; R=NOg; j=0.



25 al koxy; a saturated or unsaturated heterocycle optionally substituted by
al kyl or alkoxy, and t is selected froman integer 0, 1, 2 and 3; with the
excl usi onwofo3maos f ol | owi ng conpounds defined by fornul a IPCII/EP3/M3T€h: a)
Rl = 4-nethyl - 3-ni trophenyl ; 4-ethoxyphenyl; 2-bronp-4-nitrophenyl; phenyl;
4- br onophenyl ; 2-chl orophenyl; 3-fluoroggenyl; 4-nmethoxyphenyl; 2-nethoxy-
30 phenyl; 4-di net hyl am nophenyl ; 3-net hoxyphenyl; 2,4-dinitrophenyl;

4- et hyl - phenyyy. 3- | 5t aOF o BT Y Histihadishds NG cbmQ: b
RlL = 2-pyridyl; bltré% H@%ﬁa?% ﬂ\%é%é‘ﬂ(% éggtag%% EEBQ?%‘?E;% ?R;eG a ﬁgrrn :
conmpounds pbundieof thenfolmuld [M:hat are di stingui shed are the com pounds of
Fopresents -0 or ~5ce-: i\ |, RAZ and Ahre as defined in G aim i

S - or - -1, I, R an re as defined in aiml, Rl
rSepres(eg_E)pheRyl, whi ch i s OpX A\é tbstituted by onel\gr nore radicals
t, - r Ph, in whiRh—Hf ' substituted by'one or nore
radicals St, St is sel ect e gzxa hal ogen atom cyano; optionally

hal ogenat ed al kylthio; io al kylam no; dia}kylanino;, optionally hal ogenat ed
al kyl; optionally hal ogenated al koxy; a §5ﬁhﬁa¥6&mbﬁpunsaturated
heterocycle, which is optionally substituted by alkyl or alkoxy, and r

r epr esent sirawhiofit eger selected from1, 2 and 3; or Rl repre- sents

-(CH2) t - Het,, .in which Het | _radical selected frompyridyl; imdazolyl;
pi peri d)fl ;Q’Y)ir?)%rleg‘if’%yﬁ;@a%ﬂd%p imdyl, the said radical being optionally
s;Jbst ituted;lq, z_)ar@npl la@é aEQTeeineam CHim Bt selected fromnitro; a hal ogen
atom cyano; optiona al ogenat ed_al kyl t hi g; al kyl am no; di al kyl am._no;
opti onal | y Riaeptraeats@hankly whichsjs: orfienally substidedho¥ong Rbmredaéé?%‘rng{}ed

o ovy: LB LTI K o ol S PalRIa Ry o Sl e Bt iy

selected from nitro; a halogen atom; cyano; optionally halogenated alkylthio;

10 alkylamino; dialkylamino; optionally halogenated alkyl; optionally halogenated
alkoxy; a saturated or unsaturated heterocycle, which is optionally substituted by
alkyl or alkoxy, and r represents an integer selected from 1, 2 and 3; or R’ repre-
sents -(CHg)-Het, in which Het is a radical selected from pyridyl; imidazolyl;
piperidyl; piperazinyl; and pyrimidyl, the 'said radical being optionally substituted

15 by one or more radicals St selected from nitro; a halogen atom; cyano; optionally
halogenated alkylthio; alkylamino; dialkylamino; optionally halogenated alkyl;
optionally halogenated alkoxy; a saturated and/or unsaturated heterocycle, which
is optionally substituted by alkyl or alkoxy; and t is selected from the integers 0O, 1,
2and 3. |

20 The compounds of the formula Il above can be used not only as intermedi-
ates in the synthesis of the compounds of the formula I, but also have an anti-
oxidant activity that makes them capable of limiting the destructive activity of oxi-
dative free- radical species.

The compounds of the formula | of the invention increase the level of nitric

25 oxide.

A solution of a compound of the formula | of the invention spontaneously
releases nitric oxide. The nitrite ions resulting therefrom are titrated by colorimetry
by means of a specific reagent (Griess). To take account of any release of nitrate
jons in addition to the nitrites, bacterial nitrate reductase is added to the reaction

30 medium to reduce the nitrate ions formed.



20 The conpounds of the fornmula Il above can be used not only as internedi-
ates in the synthesis of the conpounds of the formula |, but al so have an
anti- oxiwen/aabé vity that makes them capabl e of |imtin@Criposiesro ucti ve
activity of oxi- dative free- radical species. The conpounds of the fornula
| of the invention increase the |level of2hitric 25 oxide. A solution of a
conpound of the fornmula | of the invention spontaneously releases nitric

oxi de. The nitrirhg gb@%&gaagﬁgy@%%?ﬁé%ug%a&%fdewﬁ&fat@yms%w.wt ry by

nmeans of a spec e account of any rel ease of
nitrate ions i Mhaddigctions tand heasuternerts, ateacamicdabuhin tneparsni Qtawelli s

dded to th 30 di th trat f
031 076406 PEtPERDA? SRS AIOISSSTHE J8PTH G e drie Rbse. a7 A sesirelat e ¢ o
deronstrat g hfy 3%6&Fr1e\fwlysunmé eg5t | OBE ANEagBRS YbREMNE ﬁn@tecafreau@tds@ut

I n transparent | ates. The test products are dissolved at the tine
of use, sat (@18ddodrin rIé)DlmM pifl 7.8 RBS boffar, B30hyM BNARRHIS. 5AR) and § ul

reagent con n|n n|tr reduct.ase,.> (0,18

but fer, 2161 8 aDKRRNG e RRCE ek Concentieipn At Ll M6 e atee,
product (f ltc%lacﬁ%éaﬁr)tf\ﬁéﬁ sG] thb59\|>ﬂMesaét% ineebatddRst 4 hournah3wetC) Théf t er
stirring, the mxtures are incubated for 4 hours at 37C. The reaction is

then st oppeeadiipndadher siqpegi by addingel) phrad{guess’ rergrht (Sigrne)G441Y. The

I
50 110 TR A O STNRE s e P
concent feat iPthedf redtitati 348snrh. Thlst\rain@as propoltora do the cén@&iitra‘imtofmltrnt@mge i s

made for each plate, using The results are ex ed as (pM
of n.tr.te@ltnatﬁsmmee@eﬂyr@e/é@ahbr@twawa@gewraadgé%e% %)f t he

formula | gi venTas @%9“%'3‘?? ﬁc eda gn@l V|ty of nﬂht $ﬁ|ﬁ>é 'r@léas%ﬁ ihhe

i nventi on decreas oxldatl ve ee radi cal
speci es. Thabfy Atfocsdbmessfdhé oon‘nprmnsls ofthe tommutact givenasoéxarhples giomands  of

i the presence TbF CUBPPLNTHAL IS LREHIE 1<yoheaAUBaLYY Isbrer SomeoR il
Pr ot ei n; LOBRARGNSH 0,BRAVREE PAGLAS Hecies.
The protocol used to demonstrate the activity of the compounds of the for-
mula | is described below.
Human LDLs placed in aqueous solution in the presence of cupric ions,
V become spontaneously oxidised on their protein component, apolipoprotein-B.
20 This oxidation makes the particle fluorescent, which is exploited to measure a
pharmacological effect.
The reactions and measurements are carried out in black 96-well plates.
10 ul of a solution of the test product dissolved in dimethyl sulfoxide are first
mixed with 170 ul of a solution of human LDL at a concentration of 120 yg/ml and
25 20ul of‘100 #M CuCl,. After stirring, the mixture is incubated for 2 hours at 37°C,
and a first fluorescence reading is taken (excitation at 360 nm, reading at
460 nm). The mixture is then incubated for a further 22 hours, to take a second
reading under the same conditions. The difference is proportionately smaller the
greater the antioxidant power of the test product. Probucol is used as reference
30 product at a concentration of 10 M. '
The concentrations that inhibit 50% (ICso) of the oxidation are prepared
from three concentrations of the test product. They are given in Table B below for

some of the compounds of the formula | given as examples below.



20 Thi s oxidation nmakes the particle fluorescent, which is exploited to
nmeasure a pharnacol ogical effect. The reactions and neasurenents are
carried owD of7ddback 96-well plates. 10 NI of a sol uti onPefi/RPaB0t3e6Gt
product dissolved in dinmethyl sulfoxide are first mxed with 170 pl of a
solution of human LDL at a concentratiog8of 120 pg/m and 25 20 pl of 100
NM Cudl 2. After stirring, the mxture is incubated for 2 hours at 37C, and
a first fluorescence reading is taken (excitation at 360 nm reading at
460 nm). The m xture is then incubate a further 22 hours, to take a
second reading under the sane conditions. The difference is
ho

proportionat el y smal-er—the—greater—the—antt+ox-dant—pon t est
product. Probucgl is usegxamplegerence B0 probMiteitesiNitratesicentration of 10
pPM The concentrjations that inhibit 50%(1C50) of tagmoxidation are
prepared fromtlhree concentrations of the test product.Th given in
Table B below fdr sone of flRe conmpounds| of the for@d a | given as exanpl es
bel ow. WO 03/ 076406 PCT/ EP03b01370 28 Table A Exanplles Nitrites{Nitrates
(NM 1b 63 4b |70 5b 47 6b 58 9b 46 | 10b 67 1372 14b 90 |15b 82
16b 97 17b 82 |18b 81 19beb2 58

9b , 46

10b 67

13b 92

14b 90

15b 82

16b 97

17b 82

18b 81

19b 52

20b 53

22b 68

23b 60

29b 90

54b 108

55b 60

58b 96

132b 82

133b ' 51

134b 55

135b 75

136b 98

137b 94

138b 95

139b 88

5 Table B
Examples Antioxidant effect ICs
(M)

1b 4.6

4b 12.7

15b 4.8

132b 9.3

135b 8.6




20b 53 22b 68 23b 60 29b 90 54b 108 55b 60 58b 96 132b 82 133b 51
134b 55 135b 75 136b 98 137b 94 138b 95 139b 88 5 Table B Exanples
Ant i oxi dawpD oafof@es 1C50 (/IJM 1 b 4.6 4b 12.7 15b 4.8 Pt3ar090B370 135b
8.6 WO 03/076406 PCT/ EP03/01370 29 The compounds of the formula Il above

can be used not only as internedi- ates29n the synthesis of the conpounds
of the formula I, but also have an anti- oxidant activity that nmakes them

capabl e of | i mpngnhheustessf etibMRURAI ko cah exisedlnbl vely lasaatermddial
species. 5 The antioxidant activity of the conpounds of the formula I] is

(r) ]?vteﬁiaegoirarﬁs gi ltrlre)tsymmesismfnﬁﬂeeﬁompo_@n@?p eathedommdadbibut esahayh@ncdibounds
i popr ot eiopfgiant stivily i SYSs fhidfn BXb&RL' R hinding G BBEFGAN adtRAtg s dxman
dative free-radical species.
5 The antioxidant activity of the compounds of the formula Il is revealed in
vitro, for example, by evaluating the ability of the compounds of the formula Il to
prevent the oxidation of low molecular weight human lipoproteins.
The ICso values measured in the case of a certain number of compounds

of the formula Il are given in Table C below.

10
TABLE C
Examples Antioxidant effect ICso
(um)
4a 9.1
8a 10.0
33a 12.9
132a 7.7
134a 45
135a 7.5
136a 19.8

The compounds of the invention of the formulae | and Il also have a hypo-

triglyceridaemiant activity. This activity was especially observed by the inventors
15 on a pathological animal model.

The compounds of the formulae | and Il of the invention moreover have the
effect of reducing the levels of free fatty acids in the blood and of increasing the
levels of HDL cholesterol in the blood.

' The effect of the treatment has an impact on insulinaemia, which is low-
20 ered, and allows insulin resistance to be modulated.

These properties of the compounds of the invention are useful in the
prevention and treatment of diabetes, especially on account of the improvement
in the sensitivity to insulin.

Thus, according to another of its aspects, the invention relates to the use

25 of the compounds of the formulae | and 11 of the invention for the preparation of a



The 1 C50 val ues neasured in the case of a certain nunber of conpounds of
the formula Il are given in Table C below. 10 TABLE C Exanpl es Anti oxi dant
effect 108003NV64d@ 9.1 8a 10.0 33a 12.9 132a 7.7 134aPETHEPOIBBa0 7.5
136a 19.8 The conpounds of the invention of the formulae | and Il al so
have a hypo triglyceridaem ant activityggolhis activity was especially
observed by the inventors 15 on a pathol ogi cal aninmal nodel. The conpounds

f the f I f ' ' . >
Ceduc g« Mol Gt oeBlop AR T MR MRARARE KT imetBERIC Thsul [fete

level s of kidrehwrl @siFS)0l in the bl ood. The effect of the treatnent has an
| npact on insulinaem a, which i OWS i nsul i

] his |ow 20 ered, and all lin .
resistance to béCWG’mga’foe@f‘OﬂFﬁé@E't?)?5@%‘?"?1’ the igyentipn [RlSSAFPRMaReut-
Lo oy BT i 1 OO S i ACBT oo a8 et
Thus, agcoabdbveirt corabimalion with attleastsquacpbarmaEUtinalangcwtableaamie@t.t he use
o epar at i on of G doyEb FMeHERs) 8133805 i EYBRHPR: IRflesatd 2
hecor g PIERBHIERS SorPRLAER Aomafd | a8 FicBoRposnadiane MG
phar naceut in carabinatiop it didaasions psamipcauticals aceapdaklerp@ipientof t he
formia | as de%gseg compounds can be administered orally in the form of tablets, gel

10 capsules or granules with immediate release or controlled release, intravenously
in the form of an injectable solution, transdermally in the form of an adhesive
transdermal device, or locally in the form of a solution, cream or gel.

A solid composition for oral administration is prepared by adding to the
active ingredient a filler and, where appropriate, a binder, a disintegrant, a lubri-

15 cant, a colorant or a flavour corrector, and by shaping the mixture into a tablet, a
coated tablet, a granule, a powder or a capsule.

Examples of fillers include lactose, corn starch, sucrose, glucose, sorbitol,
crystalline cellulose and silicon dioxide, and examples of binders include
poly(vinyl alcohol), poly(vinyl ether), ethylcellulose, methylcellulose, acacia, gum

20 tragacanth, gelatine, shellac, hydroxypropyicellulose, hydroxypropylmethyl-
cellulose, calcium citrate, dextrin and pectin. Examples of lubricants include mag-
nesium stearate, talc, polyethylene glycol, silica and hardened plant oils. The col-
orant may be any colorant permitted for use in medicaments. Examples of flavour
correctors include cocoa powder, mint in herb form, aromatic powder, mint in oil

25 form, borneol and cinnamon powder. Needless to say, the tablet or granulate may
be suitably coated with sugar, gelatine or the like.

An injectable form comprising the compound of the present invention as
active ingredient is prepared, where appropriate, by mixing the said compound
with a pH regulator, a buffer agent, a suspending agent, solubiliser, a stabiliser, a

30 tonicity agent and/or a preservative, and by converting the mixture into a form for
intravenous, subcutaneous or intramuscular injection, according to a conventional
process. Where appropriate, the injectable form obtained may be freeze-dried by

a conventional process.



5 above in conbination with at | east one pharmaceutically acceptable
exci pient. According to yet another of its aspects, the invention rel ates
to a phawoasem4d€al conposition conprising at | east one ®cmEPOsION306 t he

formula Il in conbination with at | east one pharmaceutically acceptable
exci pient. These conpounds can be adm niztered orally in the form of
tablets, gel 10 capsules or granules with inmedi ate rel ease or controlled

rel ease, intrav I ' ' |

transdermal ly i ﬁ%’t@@% P* r%%ﬁg@ﬁé@@ ngg g lfrpééénesd&Hk@Fﬁ@ggécgawsorqa&%a 'y in
the form of @rmélhtylcémwseeaoa@a g@)vdev@dsglhmdra:garm]anm tsodiurh @arioximethyl-
admnlstratlon IS prepare to the active ingredient a filler

and, V\herecalﬂiﬂ%ﬁ)ﬁﬂapé’ly%h%ﬂﬁgs SO&%%W@&%E@ a lubri- 15 cant, a
colorant or a fF%{Rﬁbrle§8f deﬂirsersal?\‘éhm{a ERaB} BY SolGiriELMi @dlymemyn@m et,

a coated table ranu wder or a capsul e. anpl es “of “fill

i ncl ude 5l apbtyserbatet&@ ﬂimtlnamlm;qmbwhogylatedsmrbﬁm mqrmiaurate Wdathelaﬁléyl
cel | ul ose and S|I|con ., and exanpl es of binders include poly(vinyl
al cohol ), Sé‘%?@@Pﬁ?tpr ﬁ’%} ac@t hyl cel | ul ose, methyl cel | ul ose, acacia, gum

20 tragacanth, Qﬁlaé&itlaﬁ tt?é"@idbﬂféer Eﬁ@bﬁi&@é@@%b@i@kﬂ 8LiBEE, sodium metasulfite
hydr oxypr opyl rret - cellulose, calciumcitrate, dextrin and pectin.

Ei<arrp: es olianﬁL&ihe:;awmlE the preserving -agess ianepEIRgssas anethyl p-hyskpyvhanzoalr
har.d |
D it ed PUDT aaRrREEERAR Lo BeldhanEio, BRdol SpARNEBERLENY B0 DA

cocoa pgwder, maAgkokdindi &6 irfotidn ofaits eBpectsp tval @tventiontrelatesitd 1B dser of a
bor neol and ci nnanon gowder Needl ess to say, the tabl et or ranulate rﬂ?y

be suit abl gorweuad ofitbe faimgsla,! aje‘ﬂ%ftﬂer%aWVetf%ﬂP? EepaiRtipR;jof & Medicams
OSSPSR AR 39, Aok Mg it <

regul at or, produtibArareidenan omdaﬂe@etrdssmgon@eom sol ubiliser, a st ab| liser, a
30 tonici ty agent and/or a preseryative, and conyertllaﬁ%ét he mxtur |nto

a formfor intAegertng o omscelt '%Eﬂﬁlsa%ﬂeqt%tthﬁﬁi]%%l% relaiescie; he, U%ﬁze di ng
L oo Bl ARy ESE M AOTIGRERLR of Eal B SEATI B R ncc
31 Exanpl eganfbesusgubasarfeearpdita scaeénghy. net hyl cel | ul ose, pol ysorbate 80,
The present invention is illustrated below in the light of the following exam-
ples.
The frequency of the NMR machine used to record the proton spectra in
20 the examples given below is 300 MHz.
The LC-MS spectra are obtained on a simple quadrupole machine,

equipped with an electrospray probe. .

Example 1
25 4-[1-(4-Methoxyphenyl)-2-oxohydrazinol-N-pyrid-3-ylbenzamide
a) 4-[(4-Methoxyphenyl)aminol-N-pyrid-3ylbenzamide
5.4 g (5.85 mmol) of tris(dibenzylideneacetone)dipalladium (0), 10.9 g
(17.55 mmol) of racemic BINAP (2,2-bis(diphenylphosphino)-1,1-binaphthyl) and
33.7 g (351 mmol) of sodium t-butoxide are added to a mixture, under nitrogen, of
30 65 g (234 mmol) of 4-bromo-N-pyrid-3-ylbenzamide prepared according to C.A.
(1967), 86, 37125h, 34.7 g (281 mmol) of 4-methoxyaniline and 825 ml of diglyme
(diethylene glycol dimethyl ether). The reaction mixiure is heated at 130°C for 15




hydr oxyet hyl cel | ul ose, acaci a, powdered gum tragacanth, sodium

car boxynet hyl - cel |l ul ose and pol yet hoxyl ated sorbi tan nonol aurate. Exanpl es
of sol ubiwpgee4decl ude castor oil solidified with pol yoxyerpozmsyo 5

pol ysorbate 80, nicotinam de, polyethoxylated sorbitan nonol aurate and the
ethyl ester of castor oil fatty acid. 132 addition, the stabiliser
enconpasses sodiumsulfite, sodiumnetasulfite and ether, while the
presery v o hBIRL AR coBhAg £ ol ik |ar8 d48ERPRRZABG Gre isblibcted with ethyl

p- hydr oxybenzoate, sorbiT acid, phenol, cresol and chlorocresol. io

Accordi ng toetb®t her of its aspects, the invention relates to the use of a

conpound of the fornula.l as defined abaove faor the pr ratd o )
medi canent  for {‘Teeafgqfﬁc Bg?ﬁ%ll%ﬂ’@ége‘?l‘f‘ﬁ Ia?@ gﬂgggg?gi{%@%?“b%}wg{qeg&o%f
nitrogen nppRYhER 1PHRAUGI S AR, WRicR X aftat ieratiore §5 260Nl tof afichloro-
According to one of I'ts final aspects, the invention relates to the use of
a 15 conpmattané antelryipgrander vactiam, ishecpyrsipltised frem ethane! ihgived1dd gtof
medi canent _t.hat an b(g Hﬁgd as a free-radical scavenger. The present

i nvention iasbq'g?'ﬁg GHIERFCBZ ow in the I ght of the follow ng exam ples.
The frequency ofyfhe=M¥dymchi ne used to record the proton spectra in 20
the exanpl es given belowis 300 MHiz. The LC-M5 spectra are obtained on a
si npl e quadr upolMePnadient80°Cequi pped with an el ectrospray probe. . Exanple
1 25 4-f 1-(4- hen = 250X 0 Kol - N-pvrid- 3-yl benzam de a)
44( 4- Net hoxyph%k%ﬁfﬁ(ﬂ;}gk%%i'?‘%’-%%@ mide 5.4 g (5.85 mmol) of
tris(dipenzyli dg@emgaggnegm_gal(mdgum (0), 10.9 g (17.55 mml) of racemc
Bl NAP (2, 2- bi s(di phenyl phosphi no)-1, 1-bi napht hyl) and 33.7 1 ol ) of
sodi um t - but oxi MﬂBrdMg&de)t @-%‘Z @Ngt 3188, (£th%$)§ 99 K@b‘erﬁf‘)io?-gﬁigﬁnw-ﬁm
mol ) of 4-bromm: . d- 3- vibenzam de I, cadi . A 7),
56, 371250 Hah AR gl DA b Bk A (e B 9 &9 (e

(di et hyl eng=glyEg}; 10. 1§1Hys, etdhenpeableevitte€E,CQOMDj.xt ure is heated at 130C

for 15 WO 03/ 076406 PCT/ EP03/ 01370 32 . . .
b) 4-[1-(4-Methoxyphenyl)-2-oxohydrazino]-N-pyrid-3-ylbenzamide

15 A solution of 18.1 g (262 mmol) of sodium nitrite in 375 ml of water is

added dropwise, at room temperature, to a solution of 41.8 g (131 mmol) of the
compound prepared in Example 1a, in 1300 mi of acetic acid.

After stirring for 2.5 hours at room temperature, the reaction medium is
poured into 8.7 | of ice-cold water and extracted with CHCls (3 x 1 [) and then with'

20 CHCl» (8 1).

The organic phase, separated out after settling of the phases, is washed
with NaHCOs solution and then with water until neutral, after which it is dried over
NazSO0s.

After filtration and concentrating under vacuum at 25°C, a solid is

25 obtained, which is triturated with 600 ml of pentane.

The solid is filtered off and dried under vacuum at room temperature to
give 44.2 g of an orange-beige solid.

(Yield: 96.9%).

m.p. = 167-169°C

30 IR (KBr): v = 3326 (NH); 1649 (CO)

LC-MS ES™: 347.29 (M-1)

LC-MS ES*: 319.30 (M-NO+1)



hours. After cooling, 4 | of water are added and the m Xxture is extracted
with ethyl acetate. The organi c phase is washed with H2O dried over
Na2SO4 arwotobersseon- centrated to give a solid residue, WRCTIEPOHOL320
trituration in 250 m of dichloro- 5 nmethane and drying under vacuum 1is
reprystal lised from et hanol to give 41. 83y of a bei ge-col oured solid.
(Yield 55 9% . = 178-180C IR (KBr): v = 3235 (NH); 1647 (CO 10

18,£5", 529 Pk HSOND (YRS, 0 A T i ot

m; 8.5 (1 sz m),,a 8591 HLnt 8B0 (185:20)2 8180 (1H,@, =L Hz);s10. 5>(¢Ha2§)eabl e wit h

CF3000D) . b 4- F1- ( 4- Met hgoxy 1) ohydr azi nol - N- pyri d- 3-yl benzam de
15 A sol ut ental gnalygisy %6@%@&6& ((ng gé)dl umnitrite in 375 nl of water is

added dropw se, at roomterrperature to a solution of 41.8 g (131 nmol ) of
the compound prepared in Exanple 1 a, in 1300 nl of acetic acid. After
st![rréng 1|‘or 2.5 hou€8cat roontfenperat uNg& the reaction nmediumis poured
into i ce-co ter a extract th CHCI3 (3 x 1 1) and then
with 20 Cﬁ?@“iat(eg |%3g 1\'¢iﬁe or gg% C phase%lgglpar ated ouE after ?settl i ng of
the phasesgqyggwashegs o8 th Nagi@a3 sol ut{gggand then with water until
neutral, a ter which it is dried over Na2SO4. After filtration and
concentrating under vacuumat 25C, a solid is 25 obtained, which is

triturated with f pentane. The solid is filtered off and dried
under vacuum at ﬁ?‘aﬂmmﬁgperature to gi ve 44.2 g of an orange be| ge solid.

(Yield:;(96.9% . N-f ' S
LC-Ms ES 347.29 (N -MS ES+: 319. 30 MNO+0)

a) Ethyl 4-[(4-methoxyphenyl)aminolbenzoate

A mixture of 0.545g (3.3 mmol) of ethyl 4-aminobenzoate, 0.597 ¢

(3.3 mmol) of copper acetate, 1 g (6.6 mmol) of 4-methoxyphenylboronic acid and

0.670 g (6.6 mmol) of triethylamine in 20 ml of dichloromethane is stirred for 24

15 hours at room temperature. A further 1 g (6.6 mmol) of 4-methoxyphenylboronic

acid, 1.19 g (6.6 mmol) of copper acetate and 0.67 g (6.6 mmol) of triethylamine

are then added to the medium. After stirring for 48 hours at room temperature,

the reaction medium is poured into water and extracted with CHzCl,. After filtering

off an insolubie material and separation of the phases by setiling, the organic
20 phase is washed with water, dried over NazSO, and then concentrated under
vacuum. The residue, purified by chromatography on a column of silica in a hep-
tane/ethyl acetate mixture (6:1), gives 0.543 g of beige-coloured crystals.
(Yield: 60.7%).
NMR (DMSO-dg): 1.1 (8H, t, J=7.1 Hz); 8.6 (3H, s); 4.1 (2H, q, J=7.1 Hz);
25  6.7-6.9 (4H, m); 7.0 (2H, m); 7.6 (2H, d, J=8.8 Hz); 8.4 (1H, s)
IR (KBr): v = 3344 (NH); 1697 (CO)
b) Ethyl 4-[(t-butoxycarbonyl)(4-methoxyphenyllaminolbenzoate
0.354 g (8.84 mmol) of NaH at 60% in oil is added portionwise, at 10°C, to
a solution consisting of 2 g (7.37 mmol) of the compound prepared in Example
30 2a, in 20 ml of DMF.
After stirring for half an hour at room temperature, a solution of 1.6 g
(7.37 mmol) of di-tert-butyl dicarbonate in 10 ml of DMF is added dropwise. The
reaction medium is stirred at room temperature for 40 hours and then poured into




WO 03/ 076406 PCT/ EP03/01370 33 NWVR (DMSO-d6) of the 2 conforners: 3.80

(3H, 2s); 7.0-7.6 (7H, m; 805 (2H m; 8.15 (1 H m; 830 (1 H mM;

8.90 (1 HvOd3/0I6B6 2 Hz); 10.5 (1 H, 2s). Elenental anal y®CI/EPCIOEHIGNA03
(348.36) 5 C% H% N% Cal cul ated 65.17 4.66 16.00 Found 65.28 4.62 15.84
Exanpl e 2 10 34 '

EI;E]4| Mj,t h(()xypheﬂyl) 4-11-(4- nmet Ihoxyphenyl) 2- oxohydr azi nol benzam de a)

y r n r of
ctiyl 4. aneRORRn SRR HoL P P R A e e o e
mmol ) of 4idret T pHeniz! ms@nwasaedd/vmmdvat@r amd CUIG(GBO‘ﬁernNﬁhS)baf is Concen-
triethylamne in 20 ml of dichloronmethane is stirred for 24 15 hours at
;oggte?gegéiaﬂﬂd%ﬁ?#ﬁﬁbr 1 g (6.6 nmml) of 4-methoxyphenyl boronic acid,

d mo SRRRPSrAEE LAt EnrdfthiBgRphy 6% -Ocommin obisilicai intdplepri ne
are then added toetEe m&*él(?)r fbt%,ter stirri nbh?or 48 hours at room e
t enper atsur eane/éthgl acsiatd mixtuked@uhh, gvepdui4d erﬁ palgatedleW0il extracted with
CH2Cl 2. After flltedr|7%g4é§)ff an insoluble material and separation of the

nggzgz bydstethtl W@' '‘gani ¢ 20 phase is washed with water, dried over
and t hen\gAaqemciat adai(Eert, JLacumg); Theores)dBe, (3pUS)f 485 @Y, ,
chr omat ography on aqg;ol%%ﬁ of ml cain aﬂL Eres) PLIS); By,

- J'eth
E gl\/é)O dg.) ves70. ag)s 6385f(2Hedgé—le dak; &t é?‘ylsﬂai-'séq? §?§f7d¥5 égﬁet atJ e%@‘dzit :©

1 3.6 (3H, s): 4.1 (2H ,J71Hz 25
6.7-6.9 (4%9%6"(‘ C!;Jcr E?]-” m; 7 6 (2H d, J= 23 8 Hz)( 8. 4q(1 H s) |)R(KBr):
v = 3344, (NH);  EpU[(t g@to@caﬁid‘rWl)M methoxvphenvl)ammo]benzmc acid

4-f (t-but oxycar bon ) (4- et hoxyph I | b t . 354
Nat o 60% | n o Mg e RrmPpoRd PLAA D &G0 O dae 65 8 i eprian BeraiPng

of 2 g (7. f
0t Oy (1 30, 5907 o %6 o MRPBERERS 28 RS By Brer! o SHoudtar o st ‘?f' 16
g (7.37 myy powt ddirobar tenbpératurdj Aﬁeboomﬂ@tratlotooﬁfmeoethmw ard additign of

dropwi se. The
60 ml of water, the reaction medium is washed with ether (2 x 60 ml) and acidi-

15 fied with acetic acid. The precipitate formed is filtered off, washed with water and
dried under vacuum to give 1.88 g of a white solid.
(Yield: 94.5%).
NMR (DMSO-dg): 1.3 (9H, s); 8.7 (3H, s); 6.9 (2H, m); 7.05 (2H, m); 7.2
(2H, m); 7.8 (2H, m); 12.8 (1H, s broad).
20 d) t-Butyl 4-methoxyphenyl(4-{[(4-methoxyphenyl)aminojcarbonyl}-

phenyl)carbamate
0.293 g (2.89 mmol) of triethylamine is added to a solution of 0.51 g

(1.48 mmol) of the acid prepared in Example 2c and 0.37 g (1.48 mmol) of bis(2-
oxo-3-oxazolidinyl)phosphony! chioride in 20 ml of diglyme. After stirring for 1.5
25 hours at 45°C, 0.178 g (1.45 mmol) of 4-methoxyaniline in 2 m! of diglyme is
added. The reaction medium is stirred for six hours at 120°C and then poured into
300 ml of water and extracted with ether (3 x 200 ml). The organic phase is

washed with water, dried over Na,SO, and concentrated under vacuum. After

purification by chromatography on a column of silica in a heptane/ethyl acetate
30 mixture (1:1), 0.3 g of a beige-coloured solid is obtained.
(Yield: 45.3%).
NMR (DMSO-dg): 1.4 (9H, s); 3.75 (3H, s); 3.8 (3H, s); 6.95 (4H, m); 7.15
(2H, m); 7.3 (2H, d, J=8.6 Hz); 7.65 (2H, m); 7.9 (2H, d, J=8.6 Hz); 10.1 (1H, s).



reaction nediumis stirred at roomtenperature for 40 hours and then poured
into WO 03/076406 PCT/EP03/01370 34 300 ml of water, acidified to pH 3

wi th acetwo oaoidoand extracted with ethyl ace- tate. The ecgarpophase,
washed with water and dried over Na2SO4, is concen- trated under vacuum
The residue, purified by chromatography 3 a colum of silica in a hep- 5
tane/ ethyl acetate m xture (4 1), gives 2. 14 g of a pale yellow oil.

(Yield: 78.4% 1k i AArhide) ; 38 (3H
S): 4.35 (2H, q?“@%@% rbltle =9.1 Hz):

7.25 (2H, d, J=8.25 mt)of triflicBod@tic akid Bes aﬁdlelzi)to aLGOIQ;l)lon of 0.27 g (0. 3 mmol)

My L e e

mol ) of Kgl‘édlgﬁl g‘stﬁfec??cﬂa@@ﬂou?é‘@t ol tePiparaties dril fidn pedreidointo Aatbur s

at roomtenperature. After concentration of the ethanol and addltlon of 60
nm of wat ebasified togadta withrBdisediung hyssodde wolutios: ard exiragtegowjidigarosci di
is fied with ﬁcetlc acid. The precipitate forned is filtered off, washed

wi th wat er §28ri ed under vacuum to give 1.88 g of a white solid (Yield:
94.5% . NWR (DNEF@e aanﬂe ;ﬁma(s%H,wa&hedamﬂw (3tter and dfie@ dvaiM.NagB0.47 iDBo&- ) ;
7.2 (2H, m; 12.8 (1 H, s broad). 20 d)

t - But yl 4- mm;:pa@rn\;aqm b givaen PRIgemIRloNES Salifol car bonyi } -

phenyl ) car bamat %Ic?(oi.la% a% é? mmol ) of triethylamne is added to a
solution of 0.5 (T Q n%') of the acid prepared in Exanple 2c and 0. 37
g (1.48;gmml) ofmpi s(125°0x0- 3- oxazol i di nyl) phosphonyl chloride in 20 m of

di gl Af t t f t 45C 0.178 . )
4 et hoxyani || nBINI (BMSCofe) B I6, L (25): GatzelPrARE 7-42bh oh 4rod T3 ¢35

t d f t- f t d
oxt 1ot ed MPERSeTRE) (B 1 E0E R et B L O R SIS el wi  h vt er

dried over Na2S@p Ndd-MeﬂEﬁnbhemﬂH4dmdéfmeﬂ{mMﬂt§ﬂngﬁhﬁﬂh by
chr omat ogr aphy on gmlcdoel um of silica in a heptane/ethyl acetate

15 Obtained by working as in Example 1b, starting with the compound pre-
pared in Example 2e, to give a pink-beige solid.
(Yield: 89.8%).
m.p. = 206-208°C
NMR (DMSO-dg) of the 2 conformers: 3.75 (3H, s); 3.8 (3H, 2s); 6.9-7.55
20 (8H, m); 7.65 (2H, d, J=9 Hz); 8.05 (2H, d, J=8.7 Hz); 10.25 (1H, 2s).

Example 3
4-[1-(4-Methoxyphenyl)-2-oxohydrazinol-N-pyrid-3-ylbenzamide
a) tert-Butyl 4-methoxyphenyl{4-[(pyrid-3-ylamino)carbonyilphenyl}-

25 carbamate
116 mg (0.9 mmol) of oxalyl chioride are added at room temperature to a
solution of 206 mg (0.6 mmol) of 4-[(tert-butoxycarbonyl) (4-methoxyphenyl)-
amino]benzoic acid prepared in Example 2c and 5 drops of DMF in 10 ml| of
CH.Cl.. After stirring for 1 hour at room temperature, a further 116 mg (0.9 mmol)
30 of oxalyl chloride are added and the mixture is stirred for 2 hours at room
temperature. The reaction medium is then concentrated under vacuum. The resi-
due obtained is taken up in 10 ml of CH.Cl, to which is added a solution com-
posed of 68 mg (0.72 mmol) of 3-aminopyridine and 0.124 g (1.24 mmol) of



30 mxture (1:1), 0.3 g of a beige-coloured solid is obtained. (Yield:
45.3% . NWR (DMSO-d6): 1.4 (9H, s); 3.75 (3H, s); 3.8 (3H, s); 6.95 (4H,
m; 7.15 wO2Blo7asp¢ 7.3 (2H, d, J=8.6 Hz); 7.65 (2H, m); 7PET(EPBB/O70 J=8.6
Hz); 10.1 (1 H, s). WD 03/076406 PCT/EP03/01370 35 e)

N- (4- Met hoxvphenvl ) - 4- f (4- met hoxvphenvl )38r no] benzam de 1.25 nl of
trifluoroacetic acid are added to a solution of 0.27 g (0.6 mmol) of the
conpound p“tf&ﬁ&@ﬁhﬂaé‘lﬁ@wi& éd CIE“Aﬁe@smlngffogﬁ@ dayd BE réGAGEPRratiisli um
is stirred ours at room%errperature then poured into water, 5
basi fied t me)rea:tmmtmedlum ssomunedhyw wriatansoexiracied amtm CkieChe ThE QUDERIC

dlchloro- t hane. ani,c S she | V.
Na2S0%, 1 s POeRBeNasHPA G JIET R00caine Cuon N AESOmd ganeamialbH gt o
(Yield: q“%’ﬂlhﬂzt?ﬁé \‘@élduejig ﬁUrﬁed'bﬂ%@be‘B&W% coburih éfﬁ‘slllcéf’-l) .ethyl92
(6H m; 7.1 (2 J=9.1 Hz); 7.8 (2H, d, J=8.7
Hz); 8.356 (atetatestp; gn@e 95 r(\goma @Igefplqur@dlsm hoxyphenyl ) - 4- f

1- (4- et hoxvphezyl?} gZf’iﬁg?hydram nol benz- am de 15 Obt ai ned by wor Ki ng as in
Exanple 1 b Ch t he conpound pre- pared in Exanple 2e, to give a

pi nk-bei ge sol i g -N=p -3 B&h 2dvi DIVBO d6) of the 2
confornmers: 3.75 ( : 3H, 2s):; 6.9-7.55 20 (8 cf
J=9 Hz); 8.05 (mtal@edJ wprkwp,aqm W'ﬁ,Z%s%t?”'EQa‘«gfﬁh éhé QPACHPOU” pré‘

- (4- Met hox drazi nol - N- pyri d- 3-vi benzam de a)
tert-Butyl wﬁ]?ﬁox %rn ?%4 f (pvrid-3-yl am no) car bonyl | phenyl}

;:ar bama%oe 11:3 ng) (m?(mmmo]gvprmmm -oxbh pariadie od+N= paidhSely | benzgmlﬁ_e
enperature to a_ solution of 206 ) of

4-[(tert-but oxyc%htﬁwﬁﬁléxw9%@%6§%n%é%mr§eq§? )

Example 4
3-[1-(4-Methoxyphenyl)-2-oxohydrazino]-N-pyrid-3-ylbenzamide

15 a) Methyl 3-{[(trifluoromethyl)sulfonylloxylbenzoate
4.6 ml (27.5 mmol) of triflic anhydride are added dropwise to a solution of
3.8 g (25 mmol) of methyl 3-hydroxybenzoate and 5.64 g (27.5 mmol) of 2,6-di-
tert-butyl-4-methylpyridine in 91 ml of 1,2-dichloroethane. After stirring for 16

hours at room temperature, the reaction medium is concentrated under vacuum.
20 The residue is taken up in 100 ml of ether. The solvent is filtered off and then
concentrated to give an oil, which is purified by chromatography on a column of
silica with a CH,Cly/heptane mixture (2:1). 5.9 g of a brown oil are obtained.
(Yield: 83.1%).
NMR (CDClg): 3.95 (3H, s); 7.40-7.60 (2H, m); 7.95 (1H, m); 8.05 (1H, m).
25 b) Methyl 3-[(4-methoxyphenyl)aminolbenzoate
A mixture of 5.8 g (20.4 mmol) of the compound prepared in Example 4a,
3.01 g (24.5 mmol) of 4-methoxyaniline, 0.229 g (1.02 mmol) of palladium diace-
tate, 0.95 g (1.53 mmol) of racemic BINAP and 9.31 g (28.56 mmol) of caesium
carbonate in 41 ml of toluene is heated for 10 hours at 80°C, and then poured
30 into 250 ml of water and extracted with ether. The organic phase is washed with
water, dried over Na;SO,4 and then concentrated and purified by chromatography
on a column of silica in CH,Cla. 1.79 g of a yellow solid are obtained.
(Yield: 34.1%). |




am no] benzoi c acid prepared in Exanple 2c and 5 drops of DVF in 10 m of
CH2Cl 2. After stirring for 1 hour at roomtenperature, a further 116 ng
(0.9 nmolwo3B/od40oxal yl chl oride are added and the m xt ur @CirE&rss/pn3red for 2
hours at room tenperature. The reaction nmediumis then concentrated under
vacuum The resi- due obtained is taken3m in 10 m of CH2CI2 to which is
added a sol uti on com posed of 68 ng (0.72 mol ) of 3-am nopyridi ne and
0.124 g (1.24 % Ve 03/ 076406 PCT/ EP03/01370 36 triethyl am ne in 10
m of CH2Cl 2. A I'rfing for three days at room tenperature,

reaction nedi uanl\,ﬁqqu@g) I8 ¢3Maskr3.a@Hes);ra6t@H, W bW@NZ@QZ@HFH@) c7rban| c
phase, washed w th ter %n%% Sﬁf@w&%ﬁﬁ% is concentrated under vac-
uum The r &3ildne 1-3584F M 1 t on acolurm of silica in
ethyl 5 acetateg gy $gBRy@ibénARkLIReBRk indlbarYoatel: 38,1 %) .
b) 4-f(4- Met hox {) pvrTd-3-vibenzam de Cbtal ned ﬁWOI’kI ng as

in Exanpd e 2c, gbaamedgowmdnkmgeas:maﬁml@rm starfieg Wit ghe RE&-c)
4-f 1- (4- Met hox nvl azi nol - N-pyri d- 3-vl benzam de bt ai ned by
wor ki ng as Pﬁfﬁéﬁgﬁﬁr@b? 0 @gﬂ% i

341- (4- Met hoxypﬂgg ) ohvdrazi nol - N-pvri d-3-vl benzam de is a) NEt hyl
3-{f (trifluoronet on Iony4benzoate of .t _ic

anhydri de are adié (&Qﬁéw s1e45d9’d §bl?u$| (8H. 8); 3. %TgHgSz 2@18[%1% %H

?em/d[aﬁgf@@‘ﬁww ?(f%@?@%@ i’ “of éi(@_lﬂ“ﬁ"nfjor oet ha)ne After stirring

for 16 ;hours aty) r@m@pgmamaabum\ﬂ)(4tmethogwhemﬁh)anad0]@@nrzelmﬁent rat ed
under vacuum 20 The residue Is taken up i.n 100 is
filtered of f and®htained by akindadedn texagirie 239& ‘?rlt',nng%@ﬂﬁﬁs %ﬁﬁ?weé?%y
chr omat ogr a hd! of silica with a CHC 2/ heptane m xture (2:1).
5.9 g of ap%?%%ﬁpg??ﬁﬁr engt ained. (Yield: 83.1 %9. NWR (CDCI 3): 3.95 (3H,

s); 7.40-7.60 (2wiel)63.8%95 (1 H m; 8.05 (1 H m. 25 b) Methyl

3-r(4-nmet hoxvphenvl )am nol benzoat e
m.p. = 162-164°

15 NMR (DMSO-dg): 1.4 (9H, s); 3.75 (3H, s); 6.85-6.95 (2H, m); 7.15-7.20
(2H, m); 7.45 (2H, m); 7.70 (2H, m); 13.1 (1H, s broad)
e) i-Butyl 4-methoxyphenyl{3-[(pyrid-3-ylamino)carbonyllphenyl}-

carbamate

Obtained by working as in Example 2d, starting with the compound pre-
20 pared in Example 4d and 3-aminopyridine. Yellow oil.

(Yield: 49.2%).

NMR (DMSO-de): 1.4 (9H, s); 3.75 (3H, s); 6.8-7.6 (6H, m); 7.7 (1H, m);

8.1 (1H, m); 8.3 (1H, m); 8.9 (1H, s); 10.45 (1H, s).

f) 3-[(4-Methoxyphenyl)aminol-N-pyrid-3-ylbenzamide

25 Obtained by working as in Example 2e, starting with the compound pre-

pared in Example 4e. Beige-coloured solid.
(Yield: 93.3%).
m.p. = 190-192°C.
NMR (DMSO-de): 3.8 (3H, s); 6.9 (2H, d, J=8.9 Hz); 7.1 (3H, m); 7.25-7.5
30 (4H, m); 8.1 (1H, s); 8.15-8.20 (1H, m); 8.3 (1H, m); 8.9 (1H, m); 10.35 (1H, s).
9) 3-[1-(4-Methoxyphenyl)-2-oxohydrazinol-N-pyrid-3-ylbenzamide
Obtained by working as in Example 1b, starting with the compound pre-

pared in Example 4f. Ochre-coloured solid.



A mxture of 5.8 g (20.4 mmol) of the conpound prepared in Exanpl e 4a

3.01 g (24.5 mmol) of 4-methoxyaniline, (r)rP229 gp( 1I.002 nmol ) of rrBal I adi um

di ace- tawe,0307@86g (1.53 mml) of racem c BINAP and 9. 31PgT(F283/6870mol ) of
caesium carbonate in 41 m of toluene is heated for 10 hours at 80C, and
then poured 30 into 250 m of water and3gxtracted with ether. The organic
phase is washed with water, dried over Na2SO4 and then concentrated and
purified by chr@n%@o%g)ﬁggy on a colum of silica in CHC 2. 1.79 g of a
yell ow solid ar 1 (Yield: 34.1 %9. WD 03/076406 PCT/EP0O3/01370 37
mp. = 120C. NYRg GD§9Ip°C3.8 (3H, s); 3. 9 (3H, s); 5.6 (1 H s broad); 6.9

l(\/oﬂ4 hylm 3- r7(t1 be\:I)’H rﬁ&M@&rﬁbb?flthﬁe% 1%%‘9?}’ g*lﬁgﬁh*n%ﬂ %e??égaql %ﬁ% r&t@%’ﬁed by
wor ki ng asg bg (gﬁa&ﬁégé%bggp A ’tslgggl\g@q CII}C} m@ﬂqp@gnd pre- pared in Exanple

4b. Yel | oW &7l 45(9H s); 3.8 (3H, s); 3.9
(3H, 3)56869(2H m; 7.05- 715(2H rr) 7.3-7.45 (2H, n: 775)785

(1 H, ;7.9 ( n% 10 d)
3-[(t-But oxycar%ﬁ‘&"lpj 2- net hoxyphenyl )am noI ben20| c acid Qotai ned by
wor ki ng as in Exsqrph A , ofig-auyidenz@midear ed i n Exanpl e

4c. (Yield: 63.59 6): 1.4 (9H, s): 3.75

3H, 6. 85- 6a)08- : :
(131?)1H 8 br)9 Q§(2H m; 7.70 (2H, m;

t - Butyl 4- met hox phéH’@i‘{% f?odW?S(de ﬁfam no) Sar l%r??ll }-OfcaAF- (g;rrg%rg-
Cot ai neg Eghwj@mﬂaoﬂﬁanmmwsacw .L.sdtall Uniled. Dhelhe(1éﬁﬁhoiﬂjc$Q2r&O6)20

pared in |'e 4d and am no yr|d|ne Yel | |
P DVED. 1) 0395 g 615 MmaY, JEbipdLa Boxgzalanyhpesantiony! shisde anic g 148
(3.1 mmol) of triethylamine in 20 mi of diglyme is heated for half an hour at 40°C,
followed by addition of 0.29 g (3.1 mmol) of 3-aminopyridine in 6 ml of diglyme.
The mixture is heated for 6 hours at 120°C with stirring, adding after the second
15 hour and the fourth hour 0.2 g (0.775 mmol) of bis(2-oxo-3-oxazolid-

inyl)phosphony! chloride. The reaction medium is then poured into water and

extracted with an ether/ethyl acetate mixture. The organic phase is washed with
water and then with saturated NaHCO; solution and with water, and then dried
over NapSQ, and concentrated to dfyness. After purification on a column of silica
20 in a CH.CIl/EtOAc mixture (1:1), 0.134 g of an orange¥coloured solid is obtained.
(Yield: 25.8%).
IR (KBr): v = 3366 (NH); 1695 (CO).
NMR (DMSO-dg): 7.3 (2H, d, J=9.2 Hz); 7.4 (3H, m); 8.05 (2H, d,
J=8.6 Hz); 8.2 (8H, m); 8.35 (1H, d, J=3.7 Hz); 9.0 (1H, s); 9.7 (1H, s, exchange-
25 able with D2O); 10.4 (1H, s, exchangeable with D20).
b) 4-[1-(4-Nitrophenyl)-2-oxohydrazino]-N-pyrid-3-ylbenzamide
Obtained by working as in Example 1b, starting with the compound pre-

pared in Example 5a. Yellow solid.
(Yield: 39.4%).
30 IR (KBr): v = 1676 (CO).
NMR (DMSO-dg): 7.4-7.8 (5H, m); 8.15-8.3 (3H, m); 8.35-8.6 (3H, m); 9.0
(1H, s); 10.7 (1H, 2 s broad, exchangeable with D20).



8.1(1H mM; 83 (1H mM; 89 (1 H s); 10.45 (1 H s). f)

3-f (4- Met hoxvphenvl ) am nol - N- pvri d- 3- vl benzam de 25 Obtai ned by working as
i n Exanplwo2a/o7a&a@rting with the conpound pre- pared in ErammPes/ds7o

Bei ge-col oured solid. (Yie Id 93.3%9. mp. = 190-192C. NWR (DVBO-d6): 3.8
(3H, s); 6.9 (2H, d, J=8.9 Hz); 7.1 (3H39M); 7.25-7.5 30 (4H m; 8.1 (1

H s); 8.15-8.20 (1 H m; 83 (1 H rr); 8.9 (1 H mM; 10.35 (1 H s). g)
3-f 1-(4- Met hoxEphapYe B- 2- oxohydr azi nol - N-pvri d- 3-vl benzam de (bt ai ned by

wor king as in Exarrp e 1 b, starting W|th t he. conpound pre- par.ed i n Exanpl e
4f Q:hre col outk OX phemylee-aoyarazingphklla@emethvipiperazin 1_".3_0%

= 607@,7’( O-d6) of the 2 conforners: 3.8 (3H, 2s); 7.05-7.8
(7H m H rn); 835 (1 H mM; 895 (1 H m; 10.6 (1 H 2s).
5 Exanmple 5 4- fa)l4((4-Mieth®wbherhrrﬁn@)loehzmlaﬂé nol - N- pvri d- 3 vl benzani de a)
4-f (4-Ni trophenyl )am no

(1. 55 nfol ) of 4-g (1R Wﬂ%%ﬁ%é&r‘ﬁ%&&%&g@w@ ﬁ?@?an-t@%

gl s( 2- oxg\@‘-ﬁg g%%ﬁﬁlhl ny% ﬁ%%p’ﬁ% ne ﬁlg ng) épgzgrlmh df R;Iuenle ?nr*?o??dedf
]E(r): Fg%gagm}nadhnlmﬁtl@e nt?nsslstingglcyfnﬁ .85 g1e(a15emrhob bl 4- n‘mrrt?m&nllme ;40072 g
di gl yne. lb %%(8 glaa(qr@acg %@&Ré aQ?“"l‘ZB t1lf? & ?# Er{ﬁm@ﬁ ng

after the sgtﬁﬁﬁﬁ‘\dte'nsbth‘t%&fdeamﬁtetr%rﬁ@fdr@ h@Ufs 8 Fodin (tBmpéPatiif®) theakaction

bi s(2- oxo- 3-oxazol i d- inyl)phosphonyl chloride. The reaction nediumis then
pour ed 1bnt mediteris padreckito dea-edidvivater @ndethaer%m;ed wdie ether.nfha Qrganiohe

h
e i £ n-vatane T WARHRE, Wb uatt® flied Wsk R tdy Bnf bRt br BteR Rkt O
After purifdciainh @ gd/e 8.5 glofmevliafresiduec After purification by chromatography on a

column of silica in a hexane/dichloromethane mixture (2:3), 3 g of a pale yellow

solid are obtained.
15 (Yield: 89.3%).
IR (KBr): v = 3386 (NH); 2228 (CN).
NMR (CDCls): 3.95 (3H, s); 6.0 (1H, s, exchangeable with D;O); 6.9 (2H,
m); 7.05 (2H, m); 7.25 (2H, m); 7.55 (2H, m).
This compound was also obtained by reacting 1.21 g (10 mmol) of
20 4-fluorobenzonitrile, 1.23 g (10 mmol) of 4-methoxyaniline and 1.7 g (15 mmol) of
potassium tert-butoxide in 10 ml of DMSO, for 24 hours at room temperature.
After work-up, 0.88 g of the expected compound is obtained (yield: 39%).
b) 4-(4-Methoxyphenylamino)benzoic acid

A mixture of 3 g (13.4 mmol) of the compound prepared in Example 6a,
25 1.5 g (26.8 mmol) of KOH and 80 ml of ethylene glycol is refluxed for 4 hours.
After cooling, the reaction medium is poured into ice-cold water and acidified with
acetic acid. The precipitate formed is suction-filtered, rinsed with water and dried
at 50°C to give 2.9 g of a beige-coloured solid.
(Yield: 89.2%).
30 m.p. = 170°C.
IR (KBr): v = 3403 (NH); 1675 (CO).



20 in a CH2Cl 2/ Et CAc mi xture (1:1), 0.134
obtained. (Yield: 25.8%. IR (KBr): v = 66 (NH); 1695 (CO. NWMR

(DVMBSO- d6)WOon3®7daRé, d, J=9.2 Hz); 7.4 (3H m; 8.05 (2H, @CT/EPe80B7MHz); 8.2
(3H, m; 8.35 (1 H d, J=3.7 Hz); 9.0 (1 H s); 9.7 (1 H s, exchange- 25
able with D20); 10.4 (1H, s, exchangeab#@ wi th D20). b)

4-f1-(4- N trophenyl)-2- oxohvdrazi nol - N-pvri d- 3- vl benzam de Obt ai ned by

wor ki ng as in pip gl gbldg)staart(sﬁgswébibegwpnﬁpwnd (QHed pJB:IBESiHZT)‘ Bganpl e

5a. Yell ow soli

( DVBO- d6) :(2H, 4 21_3 g 5H); &5 (18, 1$exc®r(gaa%lwlth80550@qp %ﬁ ) nﬁH § byoady H,

s); 10.7 (1 2 S, bro eable with D20). WO 03/076406
SCT! B/ GPSHan g%@‘e&'ﬁ?ﬁﬁéwf

- (4- Met hoxyphenyl -[24-mrahydipenphambhd] N-{Z-(4hsthl Ipineraain: (benz-
et hyl I benzam de"a) 4-(4- Met hoxyphenyl am no) benzonitrile 5 3 g (16.5 mmol)

of 4-bronmobenzoni amide, 2.43 m (0.24 nmol) of tri-tert- butyl phosphine

di | ved t

o ssolved |1, gy (q g in R P refbrahspmarrdistaions |
rrrrgl ) of ki §lg§bé3ﬁ"t(?jry bf ifeomg:et oasm)wmblbatﬂlph\enyipﬂhogpmaegpr( palymah(ﬁln)lm@f/g) i
sodi um tert - but oxi de. ter stirri rs e t he
reaction iiB 1rri=dn|lﬁﬁ dighlgsemethane (f)ol é}’ @d&g%@roﬁigﬁﬁ'&] @%f@%’ﬂﬁ\ﬂ'
ether. The, géfomﬂ@sﬁﬁéﬁ st eFBé’"‘BtﬁbLY@tﬂ rodthi Rfnsaraturba ddreastbrt hen

concentrat e vacuumto gi solid residue. After
purifi gat lmadtmm cmrf:bnssaeab@ndpm blrtraxae |$@Ioumd d@tosa |Susgengioa of 329.7 mg of

hexane/ di chl or onet ure of a | i

obt ai ned. %nmr@agaﬂgge MOIpR f g Pn ‘P% lymalgg %Pﬁ%@% (‘%ﬁ) %?ng

(CDCA 3): 3% rimbly & 2-@&- rﬂetﬁﬂlﬁlpérazﬁxﬁpﬁéﬂﬁ@hmeWri b.2D2) of GHF. (Bt new
suspension is stirred for 16 hours at room temperature and then filtered. The fil-

g of an orange-coloured solid is
33

trate is concentrated under vacuum to give 110 mg of solid.
15 (Yield: 74.6%).
NMR (CDClg): 1.8 (2H, m); 2.25 (3H, s); 2.4-2.8 (8H, m); 3.5 (2H, m); 3.8
(3H, s); 5.8 (1H, 5); 6.8 (4H, m); 7.05 (2H, m); 7.5-7.7 (3H, m).
d) 4-[1 -(4-Methoxyphenyl)-2-oxohydrazinol-N-[2-(4-methylpiperazin-1-yh-

ethyllbenzamide
20 Obtained by working as in Example 1b, starting with the compound pre-

pared in Example 6c¢.
(Yield: 34.8%).
NMR (CDCls): 1.6-1.8 (2H, m); 2.1 (3H, s); 2.3-2.7 (8H, m); 3.5 (2H, m);
3.8 (3H, 2s); 6.8-7.0 (4H, m); 7.4 (2H, d, J=8.7 Hz); 7.9 (2H, d, J=8.7Hz); 8.3 (1H,
25 s broad).

Tables D to F below illustrate the preparation of the compounds 7a to 139a
of the formula Il and the preparation of the compounds 7b to 139b of the formula
L.
30



m; 7.05 (2H, m; 7.25 (2H, m; 7.55 (2H, m. This conpound was al so
obt ai ned by reacting 1.21 g (10 nmmol ) of 20 4-fluorobenzonitrile, 1.23 g
(10 mmol )wofo3A7¢seé hoxyaniline and 1.7 g (15 nmol) of pot EITEPB/01370
tert-butoxide in 10 m of DMSO, for 24 hours at roomtenperature. After
wor k-up, 0.88 g of the expected conpoundi s obtained (yield: 39%. b)

4- (4- Met hoxyphenyl am no) benzoic acid A m xture of 3 g (13.4 mmol) of the
conmpound prepared in Exanple 6a, 25 1.5 g (26.8 mmol) of KOH and 80 m of
et hylene glycol is refluxed for 4 hours. After cooling, the reaction

medi umis poured into ice-cold wateTABAME Bcidified with acetic acid. The
precipitate formed is suction-filtered, rinsed with water and dried at 50C
to give 2.9 g of a beige-coloured solid. (Yield: 89.2%9. 30 mp. = 170C.
IR (KBr): v = 3403 (NH); 1675 (Cge. WD 03/076406 PCT/ EP03/01370 40 NMR
(DVMBO-d6): 3.7 (3H, s); 6.8-7.0 (4H, ; 7,1+42H, d, J=8.8 Hz); 7.8 (2H,
d, J=8.8 Hz); 8.5 (1 H s BXghangeablg Wt 3000D); 12.2 (1 H, s broad,
exchangeabl e with CF3COOD). c) 3

4-[ (4- Met hoxvphenvl ) ami nol - N-[ # pt hvll pi perézin-1-yl Yethyl | benz- 5 am de
97.3 ng (0.4 mmol ) of the copgpowd preps rglae b are added to a
suspensi on of 400 mg of coRfrercial triphenys phospiii Rl pg{hymer (3 mmol / g)
in 1.1 m of dichloronethane, foll owed by addition of OHM m (0.48 nmol)
of tri- chloroacetonitrile. After SF&FnﬁLixIEQIfor 3 hours at roomtenperature,
the reaction io mediumis filtered and the filtrate is poured into a
suspensi on of 329.7 ng of comrercial X& net hyl nor phol i ne on pol yner (3.64
mmol /g) and 62.9 ng (0.4 mmol) of 2-(4-nethyl pi perazin-1-yl)ethylamne in
2.2 M of THF. The new suspension is stirred for 16 hours at room
tenperature and then filtered. Tige fil-Qrate is concentrated under vacuum
to give 110 ng of solid. 15 (Yield: 7%‘.6%. I\{L\;R (CDCI3): 1.8 (2H, m; 2.25
(3H, s); 2.4-2.8 (8H m,; B3S (2H_mMpnN. 3.8

- 0
R¢ (CHy),—X
N—R!
H
Formula |
xb
5

Examples R’ R R? R* T° n
X
7 3-trifluoromethylphenyl H H -OCH;3 H 0
8 3-nitrophenyl H H -OCHj H 0
9 3-pyridylmethyl H H -OCF; H 0
10 3-pyridylmethyl H H -S-CHa H 0
11 phenyl H H -CHj H 0
12 - phenyimethyl H H -CHs H 0
13 3-pyridyl H H -S0,-CHjy H 0
14 2-pyridyl H H -OCHj; H 0
15 4-~pyridyl H H -OCHj H 0
16 N,N-diisopropylaminoethyl H H -S0,CHj H 0
17 H H -S0,CH;, H 0

</




(3H, s); 5.8 (1 H s); 6.8 (4H, m; 7.05 (2H, m; 7.5-7.7 (3H, M. d) 4-f
1- (4- Met hoxvphenvl) - 2- oxohydr azi nol - N-f 2- (4- et hvl pi perazin-1 -vl)-

et hyl | benwarmaes48® bt ai ned by working as in Exanple 1 b, PET@POs/og7eM t h t he
conpound pre- pared in Exanple 6¢. (Yield: 34.8%. NWR (CDCI3): 1.6-1.8
(2H, m; 2.1 (3H, s); 2.3-2.7 (8H mM; 325 (2H, m; 3.8 (3H, 2s); 6.8-7.0
(4H, m; 7.4 (2H, d, J=8.7 Hz); 7.9,(2H, d, J=8.7Hz); 8.3 (1 H 25 s

broad). Tableg D tjo F hghigwoiyl-d-pepyiat e | heypr gpagat i agogdn,t he gonpounds| 7a
to 139a (Pf t he fmw}lﬂg I{ﬁandé&hwreparaﬁi orl of, the @%ﬂ%‘“” 7b tcg 139b
of the fofmul ¥ 3( SO BABEIBES PR 08370 1 TAB RN T3
1~4 0 R4 6 5 Z0CH2)|n WmetRE-4-ppergwirmedrepyll || xd R2 N @ +,-80K3N T (| /0. O R4
(CH2)n N-|RL pfFormula | phofh1-Ryle H H -OCH; H 0

22 3-pyridylmethyl H H -S0O,CH;3 H 0

23 N,N~dimethylamino-n-propyl H H -S0O,CHj4 H 0

24 4-morpholinophenyl -OCHj3 H H H 0

25 4-morpholinophenyl H Cl H H 0

26 4-morpholinophenyl H H -SCH;4 H 0

27 4-morpholinophenyl H H -CF; H 0

28 3-pyridyl H H -CF3 H 0

29 3-pyridylmethyl H Cl H H 0

30 3-pyridylmethy! H H -OCHgs H 0

31 3-pyridylmethyl H H -CHj3 H 0

32 3-pyridylmethyl H H -F H 0

33 phenyl H H -OCH3 H 0

34 phenyl H H -SCH; H 0

35 phenyl H H -CF; H 0

36 4-N,N-dimethylaminophenyl -OCHg4 H H H 0

37 4-N,N-dimethylaminophenyl H H F H 0

38 4-methyithiophenyl H Cl H H 0

39 4-methylthiophenyl H H -OCF; H 0

40 4-methyithiophenyl H H -F H 0

41 phenylmethyl ~-OCHj H H H 0

42 phenylmethyl H -Cl H H 0

43 phenyimethyl H H -SCHj H 0

44 phenylmethyl H H -OCF; H 0

45 phenylmethyl H H -F H 0

46 4-trifluoromethoxyphenyl H H -NMe; H 0

47 " phenyl -H -Cl -H H 0

48 phenyl H H -OCF; H 0

49 4~cyanophenyl H H -CF, H 0

50 4-fluorophenyl -OCH; H H H 0

51 4-fluorophenyl H -Cl H H 0

52 4-N,N-dimethylaminophenyl H H -CHj H 0

53 4-trifluoromethoxyphenyl H H F H 0

54 N,N-dimethylamino-n-propyil H H -OCHj H 0

55 1-imidazolyl-n-propyl H H -OCH3 H 0

56 N-methylpyrrolidinyl H H ~OCH; H 0




Exanples RL R2 R3 R4 To n

3-nitrophe

nyl

HH-OCH3 HO 9 3-pyridyl nethyl
3- pyridylwetoapbesbb H -S-CH3 H O 11 phenyl
CH3 HO 13 3-pyridyl

X 7 3-trifluoronethyl phenyl

HH-OCF3 HO 10

HH-S02-CH3 HO 14 2-pyridyl

4-pyridyl HH-OCH3 HO 16 N, N-diisopraggyl am noet hyl
E HSO%%E 0 l\Ul\é\DNEB/ 0:&3306 PCT/ Eﬁ)g/ (31372t h4|2 aS 1-im (ctl}aéol yI0
N- net hyl - 4- p| Eer azli nyI nﬁ& ' Op@?pwﬁyq - SQp y H Oy H21 Ph-(e)%gz 1- aiIIiI y
-OCH3 H 0 8- pylri dyl IW'r“'CiJWH scecHs Ho | 28 H
N,N—dinetWyIasgno-n propybmhMMbmﬁﬁﬂCH3 1 OH 24} 4+horiphadHnopheny|
HO 25 4-nor ollnoph 'p%ﬁéaﬁfhyi 06 nof ph I|nog£enyl HH -
27 4-nor phol i hophenyl B- pyr i dyl H -CF3 H{0 29
3-pyridylgeth§l H|d H I—B-@y”dssb“eﬁ‘é’byrl dy meChyl | HHH -joCcHBl H ¢ B1
3b%i ay:)m?t hyd H|H a&8dimethylahihoghddyr | dyl met hyl W1 H -BCH, 0| 38 p
63 phenylmethyl H H -OCHg3 H
64 phenylmethyl H H -N(CHs)2 H
65 4-trifluoromethylphenylmethyl H Cl H H
66 4-morpholinophenyl ~QOCH3 H H 3-F
67 4-morpholinophenyl H Cl H 3-F
68 4-morpholinophenyl H H -OCHg3; 3-F
69 4-morpholinophenyl H H -OCF; 3-F
70 4-morpholinophenyl H H -CHj 3-F
71 4-morpholinophenyl H H F 3-F
72 3-pyridyl -OCHg3 H H 3-F
73 3-pyridyl H Cl H 3-F
74 3-pyridylmethyl H Cl H 3-F
75 3-pyridylmethy! H H -OCHj 3-F
76 3-pyridylmethyl H H -CF3 3-F
77 3-pyridylmethyi H H -CHj 3-F
78 phenyi H H- -OCF; 3-F
79 phenyl H H -CF; 3-F
80 phenyl H H -CHs 3-F
81 4-N,N-dimethylaminophenyl -OCHj3 H H 3-F
82 4-N,N-dimethylaminophenyl H -Cl H 3-F
83 4-N,N-dimethylaminophenyl H H -SCH3 3-F
84 4-N,N-dimethylaminophenyl H " H -OCF3 3-F
85 4-N,N-dimethylaminophenyl H H -CHj 3-F
86 4-N,N-dimethylaminophenyl H H -F 3-F
87 4-methylihiophenyl H H -F 3-F
88 4-trifluoromethoxyphenyimethyl H H -CHj3 3-F
89 4-trifluoromethoxyphenyimethyl H H -F 3-F
20 4-morpholinophenyl H H -CF3 3-F
N 3-pyridy! H H -OCF3 3-F
92 4-cyanophenyl H H -CF3 3-F
93 4-fluoropheny! H H ~-OCF3 3-F
94 3-pyridylmethyl H H -SCHj 3-F
95 3-pyridylmethyl H H -OCF; 3-F

HH-OCH3 HO 8

HH-CH3 HO 1Pcpmeaybised hyl
HH-OCH3 HO 15
HH-SRCH3 HO 17 H

- n- propyl
2§

e HH
0

- OCH3
SGB
0

heny|

]

OO OO0 0O 00000 0 0 0 0 Q0 0O 0O 0 00 0 0 0 00 00 o0 o o o o oo

HH




34 phenyl HH-SCH3 HO 35 phenyl HH-CF3 HO 36

4- N, N- di net hyl am nophenyl -OCH3 HH H O 37 4-N, N-di net hyl am nophenyl HHF

H 0O 38 4wopaBloydsbdri ophenyl HC H H O 39 4-nethylt hi ophemrgir/EH034013GCF3 H O

40 4-net hylthi ophenyl HH -F HO 41 phenylnethyl -OCH3 HHHO 42

phenylnethyl H-O HHO 43 phenylneth#4 HH -SCH3 H O 44 phenyl nethyl H

H-OCF3 HO 45 phenylmethyl HH-F HO 46 4-trifluoronmethoxyphenyl HH
4%

-Nwve2 H OE 47gg)heryl - H 3-Gyridylietdyi0 48 phenyl |H H 3rFH O 0
j- 19?/32?22‘12¥|?#H -1 c H Bthylg'?pﬁ r\# lIil?trzllopheﬁyl am nop enyﬁ'zH ] §]5'!43 H % 53
4-trifl uofonedéhoxy phe41§vfﬂuqFDfFBtFF0>1w®ﬂy154 N, NHdi net byl ami fdsn- )I’ 8yl | HH -/0CH3
5,65 ol e oo o 6 Wb Tl bl
HGO:HBSQ g ;Vf?r 8&1/ 8. nyl ﬂr”i’#’fﬁ’*tﬂéﬁ’r?? g 4-Hor phoPFnd;hg yloy :H gH3 H 0| 60
4- nor phol | noghényl| H H4-nforphdlinopBényB- pyr dyHrret hyH - OCH3CHs H HE) B2 1
4- N, N-di met hypam ropheq%orlp-ﬁlolmépﬁg-)ﬁ% H 0] 63 pHen)qI et hngaH H }QI:HFS HO

103 4-morpholinophenyl H H -CHa H 1

104 4-morpholinophenyl H H -F H 1

105 4-fluorophenyl H H -OQCHjs; H 1

106 4-fluoraphenyl H H -F H 1

107 4-N,N-dimethylaminophenyl H H -OCF3 H 1

108 4-N,N-dimethylaminopheny! H H -F H 1

109 4-methylthiophenyl -OCH3 H H H 1

110 4-methylthiophenyl H Cl H H 1

111 4-methylthiophenyl H H -CHs H 1

112 phenyimethyl H Cl H H 1

113 phenyimethyl H H -OCHs H 1

114 phenyimethyl H H -SCHj3 H 1

15 phenyimethyl H H -CHs H 1

116 4-trifluoromethoxyphenyimethyl | -OCHj H H H 1

117 4-trifluoromethoxyphenyimethyl H Cl H H 1

118 4-trifluoromethoxyphenyimethyl H H -SCHj3 H 1

119 4-trifluoromethoxyphenyimethyl H H -OCF; H 1

120 4-trifluoromethoxyphenylmethyl H H F H 1

121 phenyl H H F H 1

122 4-fluorophenyl -OCH3; H H H 1

123 4~fluorophenyl H Cl H H 1

124 4-fluorophenyl H H -OCF; H 1

125 4-fluorophenyl H H -CHs H 1

126 4-N,N-dimethylaminophenyl H H -SCHj3 H 1

127 4-methylthiophenyl H H -SCHj H 1

128 phenylmethyl -OCHgs H H H 1

129 phenyimethyl -H H: -OCF; H 1

130 4-trifluoromethoxyphenylmethyl H H -CHj H 1




64 phenylnmethyl HH -N(CH3)2 HO 65 4-trifluoronethyl phenylnethyl HC HH
0 66 4-norpholinophenyl -OCH3 HH 3-F O 67 4-norpholinophenyl HC H 3-F
0 68 4- nwophobtdspephenyl HH -OCH3 3-F 0 69 4-norphol i noplaampos/i3r - OCF3
3-F 0 70 4-norpholinophenyl HH -CH3 3-F O 71 4-norpholinophenyl HHF
3-F 0 72 3-pyridyl -OCH3 HH 3-F 0 734% pyridyl HCI H3-F0 74
3-pyridylnmethyl HC H3-FO0 75 3-pyridylnmethyl HH-OCH3 3-F 0 76
3-pyridylnethyl HH-CF3 3-F 0 77 3-pxpiLgygEnethyl HH-CH3 3-F 0 78
phenyl HH-OCF3 3-F 0 79 phenyl HH-CF3 3-F 0 80 phenyl HH-CH3 3-F O
81 4-N, N-di net hyl am nophenyl -OCH3 HH 3-F 0 82 4-N, N-di net hyl am nophenyl
H-a H3-FO0 83 4-N Ndinethylannophenyl HH-SCH3 3-F 0 84
4- N, N- di net hyl am nophenyl H H -OCF3 3-F 0 85 4-N, N-di et hyl am nophenyl H H
-CH3 3-F 0 86 4-N, N-di net ' yI HH-Feh.RER187
4- et hyl t hi ophenyl HH -F ; HRyoronet hoxyphenyl nethyl H H - CH3
3-F O 894tr|fluororrethoxyph et hyl -F 3-F 0 90
4- mor phol i nophenyl H H -CF3 91 34 dyl HH -OCF3 3-F 0 92
4-cyanophenyl HH -CF3 3-flg0 93" 4-fluorophenyl HH-OCF3 3-F 0 94
3-pyridylmethyl HH-SCH3 3-F 0 95 3-pyridylnmethyl HH-OCF3 3-F O
Formula lll
xa
R2 .0
N
RO N _CO-NH-R!
R4
Formula 1l
xb
Examples R’ R R® R*
131 ~ phenyimethyl H Cl H
132 3-pyridylmethyl H H -OCH;
133 5-pyridiminyl H ' H -OCHj;
134 2-pyridyl H H -OCHj;
135 4-pyridyl H H -OCHj

The spectral characterisation data of some of the compounds of the inven-

tion are detailed below :

Example 7a : ‘
10 (DMSO-d8) : 3.75 (3H, s) ; 6.95 (4H, d, J=8.5 Hz) ; 7.15 (2H, m); 7.4 (1H,
d, J=7.7 Hz); 7.55 (1H, m); 7.8 (2H, m) ; 8.0 (1H, d, J=8.1 Hz) ; 8.25 (1H, s) ; 8.45
(1H, s) ; 10.2 (1H, s).



WD 03/ 076406 PCT/ EP03/ 01370 44 96 3- pyri dyl met hyl

4-fl uorophenyl HH -

HH-F 3-F 0 97
4- met hyl t hi ophenyl HH -CF3 3-F 0 98 4-trifl uoronet hoxyphenyl
0 99 4-nwopholdi4ne©phenyl
101 4- nor phol i nophenyl
103 4- nor phol i nophenyl

HH-CF3 3-F
-OCH3 HH H 1 100 4-norpholinopiremEprodoBio H H 1

HH-OCH3 H1 102 4-norpholinophenyl
HH-CH3 H1 104g4-norpholinophenyl

HH-SCH3 H 1
HH-FH1 105

OCH3 H1 106 4-fluorophenyl HH-F H1 107

HH-0OCF3 H1 108 4-N, N-di nmet hyl am nophenyl

4- N, N- di net hyl g nophepyl.
-FH1 109 4- ?ﬁwgr%%phenyl -OCH3 HH H 1 110 4-nmethylt hi ophenyl

H1 1.11 4- rret(bmsc%g@rﬁe:gll_ys (BIHHSL%H_(&_L 2. =P pd amd Byl HH) C7. 15 (2H, 113

phenyl met hyl HH -

phenyl net hel J=8.H HQHT .66 {1H1 1,6

114 enyl ne

hyl -
BrhiE) Uata%ﬁlhﬂosyéggﬁ%)ﬁb% r%/ﬁﬁcﬁ)@ §2H H 1

117 4-trif raones h hepn) vly . 118
atritl uor o it seag i st 15
4-trifl yoronet leyamprnybnethyl HH -OCF3 H1 120
4-trifluoromet hoxyphenylmethyl HHF H 1 2 nyl HEH
4-f | uor ophenyl 2 COMOIHEFs @M\éqﬁ@ E—$-ﬁd§*’bé§iﬁ%&h}§€z %H’Hﬂi ; %Qélgg (4H,
4-f | uor opq%?yHO.léé-éﬂ_pgg?_ H1 125 4-fluorophenyl HH-CH3 H 1
Example 8b :
2 conformers (DMSO-d6) = 3.85 (3H, 2s) ; 6.8-8.25 (11H, m) ; 8.8 (1H, m) ;
10 10.8 (1H, 2s).

TABLEF
R2
R4 SO,-NH-R!
Formula Il
Xa
2 /O
Re” SO,-NH-R!
Formula |
xXb
Example x R R? R® R*
136 3-pyridyl H H -OCHs;
137 3-pyridyl H H -CN
138 3-pyridylmethyl H H -OCH3

15



126 4- N, N-di net hyl am nophenyl HH -SCH3 H1 127 4-nethylthiophenyl HH
-SCH3 H1 128 phenylnethyl -OCCH3 HHH 1 129 phenylnethyl -HH-OCF3 H 1
130 4-triwbuwafoses hoxyphenyl nethyl HH -CH3 H 1 WO 03/ 076208/HPCYHBRO3/ 01370
45 TABLEE R2Z RB HCONHRL R4 Formulg, lll xa R2ZNO. RB\ NCONHRL
R4 Formula Il xb Exanples RIL R2 R3 131 phenylnethyl HdA H 132
3-pyridylnethyl HH-OCH3 133 5-pyridimnyl HH-OCH3 134 2-pyridyl HH
-CCH3 13Example 899 H H -OCH3 5 The spectral characterisation data of
sonme of the conmpounds of th$,i nven- tion are detailed below : Exanple 7a:
10 (DMBO-d6) : 3.75 (3H, s) ='96.95 (4H, d, J=8"\Hz) ; 7.15 (2H, m); 7.4 (1
H d, J=7.7 Hz); 7.55 (1 H,Irr); 7.8 gi)l; m; (1 H d, J=8.1 Hz) ;

' &
H

8.25 (1 H, s) ; 8.45/@“&3\@2 03/ 076406 PCT/ EP03/ 01370
CH,O

Example 139a : Pro=H
5 Example 139b:Pro=N=0

Example 140

10
Example 140a

Pro=H

(DMS0-d6)=3.73 (3H, s); 6.55 (1H, dd, J=2.3 and 13.6 Hz); 6.60 (1H‘, dd, J=2.2
15 and 8.7 Hi); 6.93 (2H, m); 7.10 (2H, m); 7.27 (1H, m); 7.44 (1H, m); 7.55 (1H, {,

J=8.7 Hz); 8.20 (1H, m); 8.30 (1H, d, J=2.3 Hz); 8.81 (1H, s broad); 10.52 (1H, s

broad).

Example 140b
20
Pro=NO .
(DMS0-d6)=3.80 (3H, 2s); 7.0-7.6 (8H, m); 7.85-8.05 (1H, m); 8.20-8.40 (2H, m);
10.98 (1H, s broad).

25



46 Exanple 8a: (DVMsO-d6) : 3.75 (3H, s) ; 6.95 (4H, 2d, J=2.3 Hz and 9.1
Hz) ; 7.15 (2H, d, J=8.7 Hz) ;7.65 (1 H, t, J=8.3 Hz) ; 7.85 (2H, d, J=9
Hz) ; 7.9w0b3i764ng ; 8.2 (1 H m ; 8.45 (1 H s) ;8.8 (PCHEPS}0137d0. 35 (1
H s). 5 Exanple 7b: 2 conforners (DVBO-d6) = 3.8 (3H, 2s) ; 7.05-7.7 (8H,
m ; 8.0-835 (44 m ; 10.65 (1 H, 25‘?8. Exanpl e 8b: 2 conforners
(DVBO-d6) = 3.85 (3H, 2s) ; 6.8-8.25 (11 H m ; 88 (1 H m ; 10 10.8 (1
H 2s). TAldmple P13 H R NR4 S02 NHR  Formula Il xa RR N3 1 RNR4
S02 NHR  Formula | xb ExarrpleleR2R3R4 136 3-pyridyl HH -OCH3
137 3-pyridyl HH-CN 138 3-pyr 6‘% methyl HH-OCH3 15 WD 03/076406

PCT/ EPO3/ 01370 47 Exanple 139

Negeuwe

Example 141a

Pro=H
(DMSO-d6)= 2.44 (3H, s); 7.08 (2H, d, J=8.7 Hz); 7.15 (2H, d, J=8.6 Hz); 7.26
(2H, d, J=8.6 Hz); 7.35 (1H, m); 7.88 (2H, d, J=8.7 Hz); 8.17 (1H, m); 8.26 (1H,
m); 8.68 (1H, s); 8.90 (1H, d, J=1.8 Hz); 10.14 (1H, s).

10
Example 141b

Pro = NO
(DMSO0-d6)=2.45 (3H, s); 7.05-7.20 (2H, m); 7.30-8.10 (10H, m); 10.35 (1H, 2s

15 broadened).

Example 142

20
LC-MS (ES+): 4942 (M+H)
(ES-) 492.2 (M —H)



ProN NSo\ Il N H CH3O / Exanple 139a: Pro = H5 Exanple 139b : Pro =
N=0O Exanple 140 Pro 1 NF N CH30O S02 H 10 Exanple 140a Pro = H
(DVBO- d6)w8.0387448¢1, s); 6.55 (1 H, dd, J=2.3 and 13.6 Hz) PCG/EPO3/(B7H, dd,

J 2 1s and 8.7 Hz); 6.93 (2H, m; 710(2H m; 7.27 (1 H m; 7.44 (1
H ; 7.55 (1 H t, J=8.7 Hz); 8.20 (#°H, nm); 8.30 (1 H, d, J=2.3 Hz);

8. (1 H s broad); 10.52 (1 H, s broad) Exanple 140b 20 Pro = NO

E Od6) @MSQB&—ZZE:B (3H G ;7205 8, m); 71 B3:68 0FH,( in)H7.99-8.1%5 Z8HS D
1

d 25 WO 03/ 076406 PCT/ EP03/01370 48 Ex I
Pro %ﬁ5|\ﬁ1H m); LIO 59 {1?—?s)broad anpl e

Tables G to R below show the characterisation data of the compounds of
5 the examples illustrated below.

TABLE G

Example "H-NMR LC-MS
No.

(DMSO-d6) : 3.75 (3H, s); 6.95 (4H, d,
J= 8.5 Hz);7.15 (2H, m); 7.4 (1H, d, J=
7a 7.7 Hz); 7.55 (1H, m); 7.8 (2H, m); 8.0
(1H, d, J= 8.1 Hz); 8.25 (1H, s); 8.45
(1H, s); 10.2 (1H, s) |
(DMSO-d6) :3.75 (3H, s); 6.95 (4H,
|2d, J= 2.8 Hz and 9.1 Hz); 7.15 (2H,
8a d, J= 8.7 Hz); 7.65 (1H, t, J= 8.3 Hz);
7.85 (2H, d, J= 9 Hz); 7.9 (1H, m); 8.2
(1H, m); 8.45 (1H, s); 8.8 (1H, s);
10.35 (1H, s)

(ES+) = 388.34 (M+H)
9a (ES -) = 386.36 (M-H)
10a (ES+) = 350.33 (M+H)
(
(

11a ES+) =303.30 (M+H)
12a ES+) =317.32 (M+H)

(DMSO-d6)=3.14 (3H, s); 7.12-9.08
13a  |(12H, m); 9.29 (1H, s); 10.28 (1H, s) _
(DMSO-d6)= 3.74 (3H, s); 6.75-8.56
14a (13H, m); 10.31 (1H, s broadened) -
(DMSO-d6)= 3.74 (3H, s); 6.81-8.61
15a (12H, m + 1H, s); 10.21 (1H, s) —_—




CH3S H O Exanple 141 a 5 Pro=H (DWsO-d6)= 2.44 (3H, s); 7.08 (2H, d,
J=8.7 Hz); 7.15 (2H, d, J=8.6 Hz); 7.26 (2H, d, J=8.6 Hz); 7.35 (1 H m;
7.88 (2HwWO0,030780¢ Hz); 8.17 (1 H m; 8.26 (1 H n); 8. @8T(EPIMM133); 8.90
(1 H d, J=1.8 Hz); 10.14 (1 H, s). 10 Exanple 141 b Pro = NO

(DVMBO-d6) =2.45 (3H, s); 7.05-7.20 (2H, 9 7.30-8.10 (1 OH, nm); 10.35 (1 H,
2s is broadened). Exanple 142 ., 0O NI H 11+ \ NQOQOY O CH31 / N\ NO

SI O/[NO 20 L m@eoE@?):o.ge #21, Y] +.1H.85(BS-) : 492.2 (M - WO
03/ 0764068 PCT/ EP03q01370 9 Od6§r'212.53 (3H,| s); 2.95 (4|(4, rr);H)

7.10-7.6Q (7H, m);|@Hm}s2:95 R mE$:12@H8S)(1 H, m); 10.59 (1 H, s broad).
Tabl es Glto lﬁsgel Oﬁﬁ?ggﬁ[ '?tb%r-ﬂghe(ﬁi-l?ﬂ’i)z ?pjgc_iata of the conpounds of |5
1 il

t he exanpl es | us bel’bw,

7.92 (4H, m); 8.20 (1H, m broadened);
9.14 (1H, s)

17a (DMSO-d6)= 0.83-4.01 (12H, m); 3.12
(8H, s); 7.05-7.99 (8H, m); 8.09 (1H,
m broadened); 9.18 (1H, s)
(DMSO-d6)= 1.94 (2H, m); 2.97-3.27
18a (8H, s + 2H, m); 4.01 (2H, m); 6.73- .
7.97 (11H, m); 8.36 (1H, m); .17 (1H,
s broadened)

(DMSO-d6)= 0.87-2.10 (8H, m); 2.19
19a (8H, s); 2.92 (1H, m); 3.12 (3H, s); —
3.27 (2H, m); 6.97-7.95 (8H, m); 8.33
(1H, m); 9.19 (1H, s broadened)
(DMSO-d6)= 1.67 (4H, m); 2.13 (3H,
20a s); 2.31 (8H, m); 3.12 (3H, s); 3.26 __
(2H, m); 7.04-7.94 (8H, m); 8.34 (1H,
m); 8.16 (1H, s)

(DMSO-d6)= 3.72 (3H, s); 4.02 (2H,
21a m); 6.22-7.79 (15H, m); 8.25 (1H, s); -
8.38 (1H, m)

(DMSO-d6)= 3.12 (3H, s); 4.47 (2H,
22a m); 7.07-8.69 (12H, m); 8.94 (1H, m);
9.18 (1H, s)

(DMSO-d6)= 1.62 (2H, m); 2.11 (6H,
23a s); 2.23 (2H, m); 3.11 (3H, s); 3.25 _
(2H, m); 6.95-7.96 (8H, m); 8.35 (1H,
m); 9.18 (1H, s broadened) 4
24a , (ES+) = 404.3 (M+H)




TABLE G Exanple 1 HNWVR LC-M5 No. (DVBO-d6) : 3.75 (3H, s); 6.95 (4H, d,
J=8.5 H);7.15 (2H, m; 7.4 (1 H d, J= 7a 7.7 Hz); 7.55 (1 H m; 7.8
(2H, n); 8OO30%4bt d, J= 8.1 Hz); 8.25 (1 H, s); 8.45 (1PHEI/EPD3/0MB 2 (1 H,
S) (DI\/SOdG) :3.75 (3H, s); 6.95 (4 2d, J= 2.3 Hz and 9.1 Hz); 7.15 (2H,
8a d, J=8.7 Hz); 7.65 (1 H, t, 8.3 B): 7.85 (2H, d, J= 9 Hz): 7.9 (1
H, © 8.2 (1 H m; 8.45 (1 H, s)88(1H,s) 10.35 (1 H, s) (ES+) =
388.34 (MrA) 9a (ES -) = 386.36 (MH) 10a (ES+ (5-53)59433_31,&4@{3 T1a (ES+)
=303.30 (M+H) 12a|(ES+) =317.32 (M+H) (DVSO-d6)= 3.14 (3H, s); 7.12-9.D8
13a (12H,| M 258 29|(1 H s): 10.28 (1 H, s) (DvEOIHg)witlsa neaygigotape
6.75-8.56] 14a (13H, m; 10.31 (1 H, s broadened .74 (3H, s);
6.81-8.61] 15a (12H, m+ 1 H, s); 10.21 (1 H s) %%?@%66
PCT/ EPO3/ ngE@a 50| (DVMBO-d6) = 0.96 (12H, m; 1.1 (.ESib) =263 -+HR. 95 (2H
n);3.12( 16a 3 18 (2H m; 7 06-7 34 (4H 7.59 7 .92 (4H_ m
8.20 (1 H m3Feoadéned); 9.14 (1_H s) (ES+) 442.4 (M+H)
(ES+) = 358.2 (M+H)
28a - (ES -) = 356.2 (M-H)
(ES+) = 338.2/340.2 (M+H
29a - with a chlorine atom);
(ES -) = 336.2/338.2 (M-H
with a chlorine atom)
(ES+) = 334.34 (M+H)
30a - (ES -) = 332.35 (M-H)
(ES+) = 318.3 (M+H)
31a — (ES -) =316.2 (M-H)
362.2 (M+ HCOO- adduct)
(ES+) = 322.2 (M+H)
32a _ (ES -) = 320.2 (M-H)
366.2 (M+ HCOO- adduct)
(ES+) = 319.32 (M+H)
33a - (ES -) =317.34 (M-H)
(ES+) = 335.32 (M+H)
34a . (ES -) = 333.32 (M-H)
(ES+) = 357.3 (M+H)
35a - (ES -) =355.3 (M-H)
36a — (ES+) = 362.4 (M+H)
(ES+) =350.4 (M+H)
37a - (ES -) = 348.3 (M-H)
394.4 (M+ HCOO- adduct)




17a (DVMBO-d6)= 0.83-4.01 (12H, m; 3.12 (3H, s); 7.05-7.99 (8H m; 8.09
(1 H mbroadened); 9.18 (1 H s) (DvsO-d6)= 1.94 (2H, m; 2.97-3.27 18a
(3H, s + wH,030§6406. 01 (2H, nm); 6.73- 7.97 (11 H m; 8.36PCI/EHHO3/M370 9. 17 (1
H, s broadened) (DMSO d6)= 0.87-2.10 (g]z—i 2.19 19a (3H, s); 2.92 (1
H m; 3.12 (3H, s); 3.27 (2H, m; 795(8H m; 8.33 (1 H m; 9.19
(1 H s broadened) (DVSO-d6)= 1.67 (4H m: 2.13 (3H, 20a s); 2.31 (8H,
m; 3.12 {3H, s); 3.26 (2H, m; 7.04-7.94 (8H, 10ES-8=3869:2/3371 2m; 9.16| (1
H s) (DMSO-d6)= 3|72 (3H, s); 4.02 (2H, 21 a n); 22-7. 7 5H ; 8} 25
(1 H s):| 838 (1|H m (DVBOd6)= 3.12 (3H, s) ('\A‘”ZHN' %'O& fﬁ?m)
7.07-8.69| (1 m; 8.94 (1 H mM; 9.18 (1 H s E(g;)ﬁjﬁ()g,g(ﬁ)gségg M-Izl"\lvtﬁ'r?
2.11 (6H, 2?2?;613); 2.23 (2H, m; 3711 (3H, s); 3(2 3 \
(8H m; B.35 (1 Hl m; 9.18 (1 H, s broadened) a¢!alqrms+e)tom)404 3 (M+H) WD
03/ 076406 PSH-EPO3/813+0—51+—(ESH—=468- 3’ 4163 M (‘M |9|
heavy-i sofope chlorine aton) 26a (ES+) = 420.3 )= : +
39a — (ES -) =417.3 (M-H)
463.3 (M+ HCOO- adduct)
(ES+) = 353.3 (M+H)
40a - (ES -) =351.1 (M-H)
(ES+) = 333.3 (M+H)
41a S 665.6 (dimer + H)
42a - (ES+) = 337.26 (M+H)
(ES+) = 349.3 (M+H)
43a . 697.6 (dimer + H)
(ES+) = 387.3 (M+H)
44a — 773.6 (dimer + H)
(ES+) = 321.3 (M+H)
641.5 (dimer + H)
45a - (ES -) =319.3 (M-H)
365.3 (M+ HCOO- adduct)
46a — (ES+) =430.4 (M+H)
(ES+) = 323.25 (M+H)
47a — (ES -) =321.25 (M-H)
(ES+) = 373.2 (M+H)
48a - (ES -) =371.2 (M-H)
417.3 (M+ HCOO- adduct)
(ES+) = 382.3 (M+H)
49a . (ES -) = 380.3 (M-H)
(ES+) = 337.3 (M+H)
50a _— (ES -) = 335.3 (M-H)
381.3 (M+ HCOO- adduct)




27a (ES+)

= 442.4 (MH)

(ES+)

= 358.2 (MrH) 28a (ES -)

= 338.2/340.2 (MtH 29a with a chlorine aton); (ES -)

= 356.2 (MH) (ES+)
= 336.2/338.2 (MH

b H
om

wi th a chworosnes4eé om) (ES+) = 334.34 (M+H) 30a (ES -) = P8Z/EPB3/(187H)
(ES+) = 318.3 (MH) 31 a (ES -) = 316.2.(MH 362 2 (M HOOO- adduct)
(ESH) = 322.2 (MrH) 32a (ES -) = 320.2°8MH) 366.2 (M HCOO- adduct)
(ES+) =319.32 (MtH) 33a (ES -) = 317.34 (MH (ESt) = 335 32 (MtH) 3
) o s g0y (i e By s oy g
(M- HOOO- | adduct) WO 03/ 076406 beT! BPOB! 01590" 52('\4%%@@&%85%%}9. 4'(3
\(MEtSE) a:C218_“3q1 a'lt_é)rr) 38a (ES -) = 367.2/369.3 [(M31)w BB9.2H34NBYM-Hewitt
, a chlorine atom)
52a ___ (ES+) = 346.4 (M+H)
(ES+) = 405.3 (M-+H)
53a - (ES -) = 403.3 (M-H)
449 .4 (M+ HCOO- adduct)
54a (DMSO-d6)= 1.7 (2H, m); 2.2 (6H, 2s); -
2.4 (2H, m); 3.2 (2H, m); 3.8 (3H, s);
6.9-7.1 (4H, m); 7.2-7.3 (2H, m); 7.7
(2H, m); 8.25 (1H, t, J=5.28 Hz); 8.4
(1H, s)
(DMSO-d6)= 1.8-2.1 (4H, m); 3.8 (3H,
s); 4.1 (2H, m); 6.9-7.1 (4H, m); 7.2- -
55a 7.4 (3H, m); 7.6-7.85 (4H, m); 8.3 (1H,
t, J=5.5 Hz); 8.4 (1H, s)
(DMSO-d6)= 1.4-3.6 (14H, m); 3.8
56a (8H, s); 6.8-7.0 (4H, m); 7.1-7.2 (2H, -
m); 7.6-7.7 (2H, m); 8.2 (1H, 1, J=5.48
Hz); 8.3 (1H, s)
(DMSO-d6)= 1.1 (12H, m); 2.7 (4H,
57a m); 3.1 (2H, m); 3.5 (3H, s); 3.9 (1H, - _—
m); 6.9-7.1 (4H, m); 7.3 (2H, m); 7.8
(2H, m); 8.4 (1H, s)
(DMSO-d6)= 3.74 (3H, s); 6.93 (4H,
58a m); 7.13 (2H, m); 7.85 (2H, m); 8.5 —
(1H, m); 8.87 (1H, s); 9.15 (2H, s);
10.33 (1H, s broad)
59a . (ES+) = 388.4 (M+H)
60a - (ES+) = 392.4 (M+H)
61a I (ES+) = 334.3 (M+H)




39a (ES -) = 417.3 (MH 463.3 (Mt HOOO- adduct) (ES+) = 353.3 (MtH) 40a
(ES-) =351.1 (MH (ES+) = 333.3 (MtH) 41 a 665.6 (diner + H) 42a (ES+)
= 337. 26 Whteblp7640€£S+) = 349.3 (MtH) 43a 697.6 (di nner + HCT(EP83)1370 387. 3
(MtH) 44a 773.6 (dieter + H (ESt+) = 1.3 (MtH) 641.5 (dieter + H) 45a
(ES -) =319.3 (MH 365.3 (Mt HCOO adduct) 46a (ES+) = 430. 4 (MtH)
(ES+) = 323.25 (MtH) 47a (ES -) = 321.25 (MH) (ES+) = 373.2 (MrH) 48a
(ES -) = 371 GQE(MH) 417.3 (Mt HCQO- adduct) (E€E$+):=:WB3 I\(/IHHIH) 49a (ES
') = 380. (v I:QJ‘} =-337/-3 (IVI H) 50a (ES 335~ \Ar 3843 \n\/H'
HOoO- adduct)é% 03/ 076406 PCTI EPO3/ 01370 53 (E6ESD 3 SRSV (M-H wi t h
a chlorine atom) 51 a (ES -) = 339.2/341.3 (M H WiiRer G658l (@M1 at om

B64a (ES+) = 346.4 (M+H)
65a (ES+) = 421.3/423.3 (M+H)
with a chlorine atom

TABLEH
Example No. "H-NMR LC-MS
2 conformers (DMSO-d6)
7b = 3.8 (3H, 2s); 7.05-7.7 .

(8H, m); 8.0-8.35 (4H, m);
10.65 (1H, 2s)

2 conformers (DMSO-d6)
8b = 3.85 (3H, 2s); 6.8-8.25
(11H, m); 8.8 (1H, m);
10.8 (1H, 2s)
(DMSO-d6)= 4.55 (2H,
m): 7.05-7.65 (7H, m),

9b 7.80-8.10 (3H, m); 8.45-
8.65 (2H, m); 9.25 (1H, 2t,
J=5.75 Hz)

(DMSO-d6)= 2.5 (3H, s);
4.52 (2H, m); 7.11 (1H, d,
10b J=8.5 Hz); 7.20-8.1 (9H,
m); 8.40-8.65 (2H, m);
9.25 (1H, 2t, J=5.6 Hz)




52a (ES+) = 346.4 (MrH) (ES+) = 405.3 (MeH)  53a (ES.-) = 403.3 (MH)

449. 4 (M+ HCOO- adduct) 54a (DVBO-d6)= 1.7 (2H, m): 2.2 (6H, 2s): 2.4 (2H,
m; 3.2 (®B,030)6408.8 (3H, s); 6.9-7.1 (4H, m; 7.2-7.3 (PEIERIOBIV (2H,
m; 8.25 (1 H, t, J=5.28 Hz) 8.4 (1 H_s) (DMBO-d6)= 1.8-2.1 (4H, m); 3.8

(3H s); 4.1 (2H m; 6.9-7.1 (4H m:5%.2- 55a 7.4 (3H, m); 7.6-7.85 (4H,
m: 8.3 (1 H t, J=5.5 Hz); 8 4 (1 H s) (DVMBO-d6)= 1.4-3.6 (14H ny): 3.8
56a (3H, [S); 6.8-7.0 (4H m; |(DIMO-86)=2212 (BH, sV 6-7.7 (2H, m; 8.2 (1|H,

(o m: Ja5 (3n B 36 (1 ¥.ORpH OFTF (2R |

e 7Bs |2k m o ah (1oh g B EHg B, A

d 3
m: 7.85|(2H m; 8.5 (1 H 1
MHH).3560H, PESRaderEr). |4

21

2.7 (4H 57a m] 3.1
7.3 (2 m; 7.8

4H, 58a m); 7.13|(2H,
(2H, s); 10.33 (1 H,
M_I_ -

3 broad) |59a (ES+) = 388.4 ( H 61 a (ES+)
34.3 M'l'H\ WD 03/ 076406 PCH 1270 LA ES+ 3783+ ad
(esy S e aE L 2 s Rt B8t —e3a
2s); 4.5 (2H, m); 7.05 (1H,
12b d, J=8.2 Hz); 7.2-7.5 (9H, -

m); 7.65-8.1 (3H, m); 9.15
(1H, 2t, J=6 Hz)

13b (DMSO-d6)= 3.26 (3H, s); -
7.16-8.48 (12H, m);
10.43-10.81 (1H, 2s
broadened)
(DMSO-d6)= 3.82 (3H,
14b 2s); 6.85-8.55 (12H, m); -
10.72-11.08 (1H, 2s
broadened)
(DMSO-d6)= 3.82 (3H,
15b 2s); 6.89-8.63 (12H, m);
10.52-10.87 (1H, 2s
broadened)

16b (DMSO-d6)= 0.97 (12H,
m); 2.97 (2H, m); 3.29-
4.19 (7H, m); 7.05-8.70
(8H, m)

17b (DMSO-d6)= 1.20-1.92
(6H, m); 2.65 (4H, m);
2.86 (1H, m); 3.12 (3H, s); —
3.91 (1H, m); 7.10-8.23
(8H, m)




di mer 665.6 (2M+H) 64a (ES+) = 346.4 (MrH) 65a (ES+) = 421.3/423.3 (M+H)
with a chlorine atom TABLE H Exanple No. 1HNVR LC-Ms 2 conforners
(DVBO- d6)wolw3e7an® (3H, 2s); 7.05-7.7 (8H, nm); 8.0-8.35 PCHEPF/H137A0. 65 (1
H, 2s) 2 conformers (DVSO-d6) 8b = 3.85 (3H, 2s); 6.8-8.25 (11 H n); 8.8
(1 H mM; 10.8 (1 H 2s) (DIVBOdG)—45§5(2H m; 7.05-7.65 (7H, m, 9b
7.80-8.10 (3H, m; 8.45- 8.65 (2H, mM; 9.25 (1 H 2t, J=5.75 Hz)
(DVBO-d6)E 2.5 (3H, s); 4.52 ((DMS@GGZ1EGSZHH l, 10b J=8.5 Hz);
7.20-8.1 (9H, n); 8.40-8.65 (2H H_ 2t, J=5.6 Hz) WD 03/076406
PCT/ EPO3/ P1370 55 (DSMD- d6) = zn)23(2‘§w(2%)m+§*ﬂ $:7/0
d

(5, B,00 15 a1 bty A7 aiapen
(11H, m); 8.52-8.82 (1H,
split, m broadened)
(DMSO-d6)= 0.96-2.37
(13H, m); 2.93 (1H, m);
19b 3.25 (8H, s); 7.11-8.34
(8H, m); 8.52-8.81 (1H,
2m broadened)
(DMSO-d6)= 0.94-2.45
20b (17 H, m); 3.25 (3H, s);
7.14-8.26 (8H, m); 8.52-
8.76 (1H, 2m broadened)
(DMS0-d6)= 3.82 (3H,
21b 2s); 4.08 (2H, m); 6.18-
8.19 (15H, m); 8.68-9.09
(1H, 2m broadened)
(DMSO-d6)= 3.25 (3H, s);
22b 4.51 (2H, m); 7.09-8.65
(12H, m); 9.06-9.43 (1H,
2m broadened)
(DMSO-d6)= 0.28-3.89

-7.6°(6H, m; 7.7-7.25
) (DVBO-d6)= 2.35 |(3H,

11%

23b (15 H, m); 6.56-7.16 (8H, _
m)
(DMSO-d6)= 0.64-3.68

24b (11H, m); 6.75-8.33 (12H, .

m); 10.00-10.68 (1H, 2s
broadened)




12b d, J=8.2 Hz); 7.2-7.5 (9H, m); 7.65-8.1 (3H, m; 9.15 (1 H, 2t, J=6
Hz) 13b (DVSO-d6)= 3.26 (3H, s); 7.16-8.48 (12H, m; 10.43-10.81 (1 H, 2s
br oadenedyWo(0BWB@€l6) = 3.82 (3H, 14b 2s); 6.85-8.55 (12H, PEI/EPOLO37TR- 11. 08
(1 H 2s broadened) (DVBO-d6)= 3.82 (3H, 15b 2s); 6.89-8.63 (12H, m;
10.52-10.87 (1 H, 2s broadened) 16b (DRBO-d6)= 0.97 (12H, m; 2.97 (2H,
m; 3.29- 4.19 (7H,_ nm); 7.05-8.70 (8H, n) 17b (DVBO-d6)= 1.20-1.92 (6H,
m; 2.65 [4H m; 2.86 (1 H, SM@J;@);&?,HQQ}gg 3[91 (I H, m; 7.10-8.23
(8H, m WD 03/076406 PCT/ EP03/|01370 56 (DVMBO-d6)=|1.96 (2H, m); 3.25 |(2H,
m+ 3H s); 18b 4288 (2H m; (@47@)@2’58(4_&(1%;1) 8.52-8.82_(1 H, sqlit,
m br oadengd) (DVSO d6)= 0. 96-%]??0_05 10.85 (1H, 2s

broadened)
(DMSO-d6)=1.11-3.92
26b (11H, m); 6.71-8.22 (12H,
m); 9.97-10.31 (1H, 2s
broadened)
(DMSO-d6)= 1.05-3.93
27b (8H, m); 6.87-8.58 (12H,
m); 10.16-10.86 (1H, 2s
broadened)
(DMSO-d6)= 7.02-8.52
28b (12H, m); 10.43-10.75
(1H, 2s broadened) |
(DMSO-d6)=4.51 (2H,

29b m); 6.91-8.68 (12H, m); .
9.05-9.38 (1H, 2m broad-
ened)
(DMSQO-d6)= 3.81 (3H,

30b 2s); 4.49 (2H, m); 6.83- -

8.65 (12H, m); 9.19 (1H,
2m broadened)
(DMSO-d6)= 2.12-2.95
31b (3H, 2s); 4.49 (2H, m);
6.90-8.69 (12H, m); 8.86-
9.33 (1H, 2m broadened)
(DMSO-d6)=4.51 (2H,
32b m); 6.95-8.73 (12H, m); -
8.99-9.36 (1H, 2m broad-
ened)




(13H, m;
(1 H,

b 2s); 4.
( DVBO- d6)
(1 H,
m (DVBO
H 2s br

(8H m;
1.11-3.92

2m br oadened)
7. 14- 8. 26W03B10768)6¢

2m br oadened)

2.93 (1 H rn); 19b
8.52- 8.76
08 (2H, m;

= 3.25 (3H, s);

6.18- 8.19 (15H,
22b 4.51 (2H, AP;
(DVMBO-d6)= 0.28-3.89 23b (15 H, m);

3.25 (3H, s);

(1 H, 2m broadened)

7.11-8.
(DMBO-d6) = 0.94-2.45 20b (17 H,

;. 8.68-9.09
7.09-8. 65

34 (8H, m; 8.52-8.
m; 3.25 (3H, s);
( DVBO- @6)rEP83/837¢ 3H,

(1 H 2m broadened

(12H, m): 9.06-9.

06) = 0.64-3.68 24b (
padened) WD 03/ 076406
6. 75-8.49 (12H, m;

26b (11ghy M: 6.71

1DM3O6)=8.82(3H 33
PCT/ EP03/ 01370 57
£8):8668.46 (13 Hm)2s

19.0810%7 1By 9 9]

broadened)

12H, m; 10.00-10.6
DSMO-d6) = 1.12-3. 89
br oadened) (DMSO d6
/-10.31 (1 H, 2s

34b

(DMSO-d6)= 2.44 (3H,
2s); 6.81-8.31 (13H, m);
10.31 (1H, 2s broadened)

35b

(DMSO-d6)= 6.86-8.45
(13H, m); 10.18-10.55
(1H, 2s broadened)

36b

(DMSO-dB)=2.70-2.89 -
(6H, s); 3.80 (3H, 2s);
6.36-8.58 (12H, m); 9.89-
10.62 (1H, 2s split,
broadened)

37b

(DMSO-d6)= 2.70-2.89
(6H, s); 6.51-8.69 (12H,
m); 9.58-10.58 (1H, 2s

split, broadened)

38b

(DMSO-d6)= 2.23-2.88
(3H, 2s); 6.90-8.27 (12H,
m); 10.20-10.53 (1H, 2s
broadened)

39b

(DMSO-d6)= 2.21-2.79
(3H, 2s); 6.90-8.29 (12H,
m); 10.18-1.57 (1H, 2s
broadened)

40b

(DMSO-d6)= 2.18-2.82
(3H, 2s); 6.95-8.31 (12H,
m); 10.20-10.45 (1H, 2s

81

21

)
43

6.56-7.16 (8H,

8 (1
25b
):

broadened)




br oadened) (DWVSO-d6)= 1.05-3.93 27b (8H, nm); 6.87-8.58 (12H, m;

10.16-10.86 (1 H, 2s broadened) (DVSO d6)= 7.02-8.52 28b (12H, n);
10. 43- 10.WD 030164b; 2s broadened) (DVSO d6)= 4.51 (2H, 29PCMEPISIBI6 8. 68
(12H, m; 9.05-9.38 (1 H, 2m broad- ened) (DVMSO d6)= 3.81 (3H, 30b 2s);
4.49 (2H, n); 6.83- 8.65 (12H, m; 9.19591 H, 2m broadened) (DVSO d6)=
2.12-2.95 31 b (3H, 2s); 4.49 (2H, m; 6.90-8.69 (12H, m; 8.86- 9.33 (1
H, 2m bropdened) ( DVBO- d6) = z(ﬁm@(ouds 32BaM3H,6. 9p- 8. 73 (12H, m);
8.99-9.36| (1 H 2m broad- eneq) 03/ 076406 PCT/ EPO3/ 01370 58 (DMSO- (d6) =
3.82 (3H,| 2s); 6.4608.44 (13 ﬂS) 49 (Z3pmiiB.68- 10| 47 (1 H,—2s broadendd)

(DVBO-d6) = 2.44 (3H,  34b 2s);| g6 By ). GG

very m broadened)
(DSMO-d6)= 4.49 (2H,

42b m); 6.79-8.35 (13H, m); -
9.00-9.27 (1H, 2m broad-
ened)
(DMSO-d6)= 2.32-2.69

43b (8H, 2s); 4.48 (2H, m); -

7.02-8.25 (13H, m); 8.76-
9.22 (1H, 2m broadened)
(DMSO-d6)= 4.49 (2H,
44b m); 6.89-8.22 (13H, m);
8.96-9.33 (1H, 2m broad-
ened)

(DMSO-d6)= 4.49 (2H,
45b m); 7.01-8.31 (13H, m);
8.91-9.40 (1H, 2m broad-
ened)
(DMSO-d6)=2.11-3.68
46b (6H, s); 4.42-4.52 (2H,
2m); 6.55-7.88 (12H, m);
8.54-8.88 (1H, 2m broad-
ened)

(DMSO-d6)= 6.71-8.26
47b (13H, m); 10.11-10.52
(1H, 2s broadened)
(DMSO-d6)= 6.86-8.40
48b (13H, m); 10.08-10.63
(1H, 2 s broadened)




10.31 (1 H, 2s broadened) (DVBSO d6)= 6.86-8.45 35b (13H, nj); 10.18-10.55
(1 H 2s broadened) (DVSO-d6)= 2.70-2.89 (6H, s); 3.80 (3H, 2s); 36b

6. 36- 8. 58wW0I2M764ng ; 9.89- 10.62 (1 H 2s split, broadenedCT/HPRMB37@6) =
2.70-2.89 37b (6H, s); 6.51-8.69 (12H, m; 9.58-10.58 (1 H, 2s split,

br oadened) (DVBO d6)= 2.23-2.88 38b (3@9 2s); 6.90-8.27 (12H, m; ‘
10.20-10.53 (1 H, 2s broadened) (DMSO-d6)= 2.21-2.79 39b (3H,_ 2s);
6.90-8.29 (12H, m,; 10.18-1. 5{DMB04d6rs7.01-83dened) (DVSO-d6)= 2. 18-2. 82
40b (3H, 2s); 6.95-8.31 (12H, :10.20-10.45 (1 H, 2s broadened) WO
03/ 076406| PCT/ EP03492370 59 mE)19-4944.QBH | 41 b 2s)=4.49 (2H, |M);
6.76- 8.32 (13H, m; 9.09 (1 H(1H,str%rdgdl%83)jened) (DSMD-d6) = 4.49 (2H,

(DMSO-d6)= 3.85 (3H,

50b 2s); 6.79-8.32 (12H, m); -
9.99-10.56 (1H, 2s
broadened)
(DMSO-d6)= 6.93-8.36

51b (12H, m); 10.20-10.60 -

(1H, 2s broadened)
(DMSO-d6)= 2.21-3.28
52b (9H, m); 6.78-8.64 (12H,
m); 10.25-10.70 (1H, 2s
broadened)

(DMSO0-d6)= 4.51 (2H,
53b m); 6.99-8.33 (12H, m);
8.99-9.46 (1H, 2m broad-
ened)

(DMSO-d6)= 0.97-3.10
54b (12H, m); 3.82 (3H, 2s);
6.84-8.17 (8H, m); 8.47-
8.86 (1H, 2m broadened)
(DMSO-d6)= 1.70-3.30
55b (4H, m); 3.71-4.70 (3H, 2s
+2H, m); 6.71-8.21 (11H,
m); 8.46-8.78 (1H, 2m
broadened)
(DSMO-d6)= 1.31-2.96
56b (14H, m); 3.81(3H, 2s);
6.93-8.27 (8H, m); 8.47-
8.87 (1H, 2m broadened)




42b m; 6.79-8.35 (13H, m; 9. 00 9.27 (1 H, 2m broad- ened) (DMVSO d6)=
2.32-2.69 43b (3H, 2s); 4.48 (2 m; 7.02-8.25 (13H, m; 8.76- 9.22 (1 H,
2m br oadewedp/o7¢4DVSO- d6) = 4. 49 (2H 44b nm); 6.89-8.22 (13IHCTMPI3/0BI®6-9. 33
(1 H 2mbroad- ened) (DVBSO-d6)= 4.49 (2H, 45b m); 7.01-8.31 (13H, m;
8.91-9.40 (1 H, 2m broad- ened) (DVSO- ‘6)- 2.11-3.68 46b (6H, s);
4.42-4.52 (2H, 2m; 6.55-7.88 (12H, n); 8.54-8.88 (1 H 2m broad- ened)

(DMSO-d6)F%.71-8.26 47D (13*(DIVBO a@ Jd8-8g80132 (L H 2s broadened)
(DVSO- d6) | 6. 86-8.40 48b (13H, 8-10.63 (1| H 2 s broadened) W)
03/ 076406/ PCT/ EP03/ 01370 60 mB)&SQ-&B_O 66@4 49b (12H, m);

10.49-11.p3 (1 H, 5% br oadeneﬂ,}); 3%9,%@3,_6%6-85 3H,
8.13 (8H, m); 8.59 (1H,
2m broadened)
(DMSO-d6)= 3.82 (3H,
58b | 2s); 6.97-9.33 (11H, m);
10.71 (1H, 2s broadened)
(DMSO-d6)=2.11-3.90
(11H, m); 6.57-8.70 (12H,
59b m); 9.94-10.30 (1H, 2s
broadened)

(DMSO-d6)= 2.66-3.20

| (4H, m); 3.53-3.92 (4H,
60b m); 6.72-8.79 (12H, m);
10.04-10.73 (1H, 2s
broadened)

(DMSO-d6)= 3.68 (3H,
2s); 4.49 (2H, m); 6.73-
61b 8.64 (12H, m); 9.16 (1H,
2m broadened)
(DMSO-d6)= 2.09-2.91
62b (6H, m); 3.40 (3H, s);
6.84-8.87 (12H, m)
(DMSO-d6)= 3.81 (3H,
63b 2s); 4.48 (2H, m); 6.59-
8.19 (13H, m); 8.73-9.31
(1H, 2m broadened)
(DMSO-d6)=2.11-3.06
64b (6H, 2s); 4.48 (2H, m); -
6.62-8.34 (13H, m); 8.92-
9.40 (1H, 2m broadened)




50b 2s); 6.79-8.32 (12H, n); 9.99-10.56 (1 H, 2s broadened) (DVBO d6)=
6.93-8.36 51 b (12H, m); 10.20-10.60 (1 H, 2s broadened) (DWVSO d6)=
2.21-3.28WBAB/0(@K; n); 6.78-8.64 (12H, m); 10.25-10.70 ( PCH/EPR301370
broadened) (DVBO-d6)= 4.51 (2H, 53b m); 6.99-8.33 (12H, m; 8.99-9.46 (1
H, 2m broad- ened) (DVBO d6)= 0.97-3.16254b (12H, n); 3.82 (3H, 2s);
6.84-8.17 (8H, n); 8.47- 8.86 (1 H,_ 2m broadened) (DVSO d6)= 1.70-3.30 55b
(4H, m); $.71-4.70 (3H, 2s + QBMBD:d .-.741,5@(21—:11,(1% H ™~ m; 8.46-8.78 (L H,
2m broad¢ned) (DSMO d6)= 1.3[1-2.96 56b (14H m; |3.81(3H 2s); 6.93-B.27
(8H, m: 8.47- 8.895P1 H, 2m bMBLEERES)2NA2TB/M) 6406 PCT/ EPO3/01370 61

(DVBO-d6) § 0.88-1.31 (12H Mg 2560383 (A9 Aflbroad’d M: 3.81 (3H 25); b.86

ened)
TABLE |
Example No. 'H-NMR ' LC-MS

66a _ (ES+) = 422.4 (M+H)

67a - (ES+) = 426.3 (M+H)

68a . (ES+) = 422.4 (M+H)

69a R (ES+) = 476.4 (M+H)

70a - (ES+) = 406.4 (M+H)

71a - (ES+) =410.4 (M+H)
(ES+) = 338.2 (M+H)

72a o 350.3 (M+Na)
(ES+) = 342.2/344.2 with
a chlorine atom

73a - 354.2/356.2 adduct of Na,
with a chlorine atom |
(ES+) = 356.2/358.2 with
a chlorine atom

74a . 368/370 with an adduct of
Na
(ES-) = 354.2/356.2 with a
chlorine atom _
(ES+) =352.1 (M+H)

75a _ 364.1 (M+Na)
(ES+) = 390.1 (M+H)

76a - (ES-) =388.1 (M-H)




8.13 (8H,

n;

8.59 (1 H,

2m br oadened)

( DVBO- d6)

= 3.82 (3H, 58b 2s);

6.97-9.33 (11 H, n); 10.71 (1 H, 2s broadened) (DVSO-d6)= 2.11-3.90 (11
H m; 6.80-0807@0¢12H, 59 n); 9.94-10.30 (1 H 2s broad@cadiPo3/(BMBO d6) =
2.66-3.20 (4H, n); 3.53-3.92 (4H, 60b m; 6.72-8.79 (12H, n); 10.04-10.73
(1 H 2s broadened) (DVSO d6)= 3.68 (§ , 2s); 4.49 (2H, m; 6.73 61 b
8.64 (12H, m; 9.16 (1 H  2m broadened) (DMSO-d6)= 2.09-2.91 62b (6H m;
3.40 (3H[s); 6.8%78.87 (12H] m (DVBO d6)= 3. 81|(EB%) £386(M+H) 48 (|2H,
m; 6.59-18.19 (13H py: 8 73-10 31 (1 H 2mbroade
2.11-3. 06| 64b (6H 7§§) "4.48 (2H, n); 6.62-8.34 (mel H,
2m br oadepfred)—WO—037/ 076406 PCT/ EPO3/ 0137062 (avsmté M-FH)
79a . (ES-) =373.2 (M-H)
80a - (ES+) = 321.3 (M+H)
81a . (ES+) = 380.3 (M+H)
(ES+) = 384.2/386.2
82a - (M+H) with a chlorine
atom
83a _ (ES+) = 396.3 (M+H)
(ES+) = 434.3 (M+H)
84a . (ES-) =432.3 (M-H)
85a - (ES+) = 364.3 (M+H)
86a - (ES+) = 368.3 (M+H)
(ES+) = 371.3 (M+H)
87a - (ES-) =369.3 (M-H)
88a - (ES+) = 419.3 (M+H)
(ES+) = 423.3 (M+H).
89a - (ES-) =421.3 (M-H)
90a — (ES+) = 460.4 (M+H)
(ES+) = 392.2 (M+H)
91a _ (ES-) =390.2 (M-H)
92a — (ES-) = 398.3 (M-H)
93a - (ES-) =407.3 (M-H)
(ES+) = 368.1 (M+H)
94a - (ES-) =366.1 (M-H)
95a R (ES+) = 406.1 (M+H)
(ES-) =404.1 (M-H)
(ES+) = 340.2 (M+H)
96a _ (ES-) =338.2 (M-H)
A (ES+) = 421.3 (M+H)
97a (ES-) =419.3 (M-H)




65b m; 6.61-8.29 (12H, m; 8.95-9.39 (1 H, 2m broad- ened) TABLE I
Exanple No. 1H NMR LC-Ms 66a (ES+) = 422.4 (M+H) 67a (ES+) = 426.3 (MH)
68a (ES+)wWo 0482446 (MrH) 69a (ESt+) = 476.4 (M+H) 70a ( ESPLTZEPAYGL340 ( MHH)
71 a (ES+) = 410.4 (MtH) (ES+) = 338.2 é 72a 350.3 (MtNa) (ES+) =
342.2/344.2 with a chlorine atom 73a 844.2/356.2 adduct of Na, wth a
chlorine atom (ES+) = 356.2/358.2 with a chlorine atom 74a 368/ 370 with an
adduct of [ Na  (ESgggz= 354.2/356.2 wth a chlorin Egpm47ﬁ XM:'-’I\LESZ 1
(MrH) 75a8_364.1 (MrNa) (ES+) |= 390. L(‘MFHl 76a ( = 388,

03/ 076406 PCT/ EP0O3/01370 63 77a (ESt) = 336.2 (NH—i) 78a ( ES+) = 391.2
(MtH)  (ES+) = 375.2 (M+H)

TABLE J

Example No. 'H-NMR LC-MS
(DMSO-d6)= 0.87-3.99
(8H, m + 3H, 2s); 6.48-
66b 8.19 (11H, m); 10.01-
10.82 (1H, 2s split,
broadened)

(DMSO-d6)= 2.0-3.14
(4H, m); 3.61-3.87 (4H,
67b m); 6.51-8.09 (11H, m);
9.69-10.43 (1H, 2s
broadened)

(DMSO-d6)= 1.19-4.09
68b (11H, m); 6.42-8.54 (11H,
m)

(DMSO-d6)= 0.90-3.89
69b (8H, m); 6.67-8.03 (11H,
m); 10.27 (1H, 2s broad-
ened)

(DMSO-d6)= 0.87-3.84
70b (8H, m + 3H, 2s); 6.55-
8.00 (11H, m); 10.08-
10.39 (1H, 2s broadened)
(DMSO-d6)= 0.91-3.85
(8H, m); 6.58-7.96 (11H,
71b m); 9.94-10.40 (1H, 2s -
split, broadened)




79a (ES-) = 373.2 (MH 80a (ES+) = 321.3 (M+rH) 81 a (ES+) = 380.3 (MH)
(ES+) = 384.2/386.2 82a (MtH) with a chI orine atom 83a (ESt+) = 396.3
(MrH)  (BSe)03o7aBed. 3 (MrH) 84a (ES-) = 432.3 (MH) 85a (PESMPI30B36H. 3
(MH)  86a (ES¥) = 368.3 (MrH) (ESH) - 371.3 (MrH)  87a (ES-) = 369.3 (MH)
88a (ES+) = 419.3 (M+H) (ES+) = 423.3 (ﬁéH) 89a (ES-) = 421.3 (MH 90a
(ES+) = 460.4 (M+tH) (ES+) = 392. 2 (MtH) 91 a (ES-) = 390.2 (MH 92a
(ES-) = 398°3 (MH) 93a (ES) (BM@@&Q@?Q $ESH [= 368.1 (MFH)  94a (ES-)
= 366.1 (MH 95a (ES+) = 406 Es-%;_1 404 1 (MH (ES¥) =340 2
(MrH) 96k (ES-) =7888.2 (M H) 2(5%5&333:8 (M) | 97a (ES—)—= 419.3 (MH)
WO 03/ 076406 PCT/ EPO3/ 01370 64109%16%% %1!{2%71 3 M H)
broadened)
(DMSO-d6)= 6.50-8.51
73b (11H, m); 10.15-10.91 _
(1H, 2s split, broadened)
(DMSO-d6)= 4.51 (2H,
74b m); 6.68-8.65 (11H, m) -
(DMSO-d6)= 3.90 (3H,
75b 2s); 4.49 (2H, m); 6.60- _
8.80 (11H, m)
(DMSO-d6)= 4.50 (2H,
m); 6.82-8.75 (11H, m);
76b 8.85-9.30 (1H, 2s split, ___
broadened)
(DMSO-d6)= 2.36 (3H,
2s); 4.49 (2H, m); 6.86-
77b 8.63 (11H, m); 9.11 (1H, _
2s broadened)
(DMSQO-d6)= 6.70-8.02
78b (12H, m); 10.35-10.66 —
(1H, 2s broadened)
(DMSO-d6)= 6.89-8.27
79b (12H, m); 10.37-10.69 S
(1H, 2s broadened)
80b (DMSO-d6)= 2.33 (3H, -
2s); 6.75-8.02 (12H, m);
9.97-10.64 (1H, 2s —
broadened)




TABLE J Exanple No. 1H-NVR LCGMS (DWVSO-d6)= 0.87-3.99 (8H, m+ 3H, 2s);
6.48- 66b 8.19 (11 H n); 10.01- 10.82 (1 H 2s split, broadened)

(DVBO- d6)wO0307a30d4 (4H, m); 3.61-3.87 (4H, 67b nm); 6.51P8TOEPF/ABTH, n);
9.69-10.43 (1 H, 2s broadened) (DVMSO d6)= 1.19-4.09 68b (11 H, m;
6.42-8.54 (11 H m (DVSO-d6)= 0.90-3.88 69b (8H, m; 6.67-8.03 (11 H,
m; 10.27 (1 H, 2s broad- ened) (DIVISO d6)= 0.87-3.84 70b (8H, m+ 3H, 2s);

6.55- 8.00 (IT H m; TI0.08- 1 zzgg)ggadened) (DVBOG-d6) =
0.91-3.85| (8H, m,; 6.58-7.96 11 H, df" 9.94410.40 (1 H, 2s split,

br oadened) WO 03/ 0B3b06 PCT/ EPC(SHOIIIQ?G 4658. 1GEQN/I$B dg)= 3.70 (3H 72b 2s);
6.83-8.62{(11 H m; 10.13- 10'r§1)8;9(.§7-l1_|0.§ls(1H, g
split, broadened)
(DMSO-d6)= 2.27-3.92
(6H, m); 6.64-8.08 (11H,
82b m); 9.95-10.44 (1H, 2s
split, broadened)
(DMSO-d6)= 2.78 (3H,
2s); 2.85-3.93 (6H, m);
83b 6.56-8.11 (11H, m); 9.95-
10.87 (1H, 2s split,
broadened)
(PMSO-d6)= 2.56-3.60
(6H, m); 7.04-8.01 (11H,
84b m); 9.93-10.76 (1H, 2s
split, broadened)
(DMSO0-d6)= 2.19-3.78
(9H, m); 6.40-8.04 (11H,
85b m); 9.88-10.79 (1H, 2s
split, broadened)
(DMSO-d6)= 2.72-3.92

‘ (6H, m); 6.98-8.02 (11H,
86b m); 10.29-10.89 (1H, 2s
split, broadened)
(DMSO-d6)= 2.24-3.78
(38H, 2s); 7.04-8.16 (11H,
87b m); 9.89-10.75 (1H, 2s
split, broadened)




51 73b (11 H, nm); 10.15-10.91 (1 H, 2s split,
2H, 74b m); 6.68-8.65 (11 H, n) (DVSO- d6)=

br oadened) (DVBO- d6) .
br oadened) (DVBO d6) \
3.90 (3H,WOMB7RA8) ; 4.4 H m; 6.60- 8.80 (11 H m (PuB@PdSIB7A. 50
(2H, m; 6.82-8.75 (11 H, nm); 76b 8.85-9.30 (1 H, 2s split, broadened)
(DVMBO-d6)= 2.36 (3H, 2s); 4.49 (2H, n)87%.86 77b 8.63 (11 H, m; 9.11 (1
H, 2s broadened) (DMSO-d6)= 6.70-8.02 78b (12H, m; 10.35-10.66 (1 H, 2s
broadened) (DVBO-d6)= 6.89- 8. ADMO0-d&)2t2.2893.640. 37-10.69 (1 H, 2s

br oadened) 80b (DNVBO d6)= 2. 33 EIBH’ .2s); 6.75-8.02 (12H, m; 9.97-10.
(1 H 2s |broadene®®On0 03/ 076486, BEN/AED$01BY0 66 (DVBO d6)= 2. 0-3. 9

81 b (9H, |m; 6.46-8.14 (11 H, 6.@%-;8.‘?5 %17TI4,0m§]8.é&- H, 2s
9.33 (1H, m)
(DMSO-d6)= 4.46 (2H,
89b m); 6.26-8.05 (11H, m); —_
8.12-8.75 (1H, m
broadened)
(DMSO-d6)= 1.10-4.30
90b (8H, m); 6.83-8.04 (11H,
m); 9.12-10.24 (1H, 2m
broadened)
(DMSO-d6)= 7.06-8.62
91b (11H, m); 10.49-10.89
(1H, 2s split, broadened)
(DMSO-d6)=6.73-8.40
92b (11H, m); 10.78-11.22
(1H, 2s broadened)
(DMSO-d6)=16.71-8.27
93b (11H, m); 9.82-10.81 (1H, -
2s split, broadened)
(DMSO-d6)= 2.52 (3H,
94b 2s); 4.47 (2H, m); 6.82-
18.61 (11H, m); 8.88-9.32
(1H, m broadened)
(DMSO-d6)= 4.48 (2H,
95b m); 7.00-8.61 (11H, m); -
8.70-9.23 (1H, split, m
broadened)
(DMSO-d6)= 4.48 (2H,
96b m); 6.81-8.58 (11H, m) S

6.50-8
4.51 (
9 (2H,

4

(<o *))




split, broadened) (DVBO-d6)= 2.27-3.92 (61-1, m; 6.64-8.08 (11 H, 82b
m,; 9.95-10.44 (1 H 2s split, broadened) (DVSO-d6)= 2.78 (3H, 2s);

2. 85- 3. 93w0aBl076a¥p6 83b 6.56-8.11 (11 H, m); 9.95- 10.87 (PCHEPEZ ISPt
broadened) (DVBO d6)= 2.56-3.60 (6H, %); 7.04-8.01 (11 H, 84b m;
9.93-10.76 (1 H, 2s split, broadened) @DIVBO d6)= 2.19-3.78 (9H, m;
6.40-8.04 (11 H 85b m; 9.88-10.79 (1 H 2s split, broadened) (DVBO d6)=

2.72-3.92[ (6H, m 976. 98- 8. 02 |(DMSO-dB)b 134-3195 29] 10. 89 (1 H, 2s spli},
0 80-10. 75 (1 14 25 split. bilédteAsa (EBER (Abhob PCT EPO3/ 01370 ' 67
(DVEG d6) L 2.25.3.62 88b (3H Ah0.43-48 /2 By |6.66-8.15 (11 H, ),
8.64- 9.33 (L H m ' !
broadened)
(DMSO-d6)= 4.48 (2H,
98b m); 6.66-8.26 (11H, m); —
8.80-9.28 (1H, 2m broad-
ened)
TABLE K
Example No. TH-NMR LC-MS
99a _ (ES+) = 418.4 (M+H)
100a — (ES+) = 422.2 (Mi+H)
101a _ (ES+) = 418.4 (M+H)
102a — (ES+) = 434.3 (M+H)
103a - (ES+) = 402.4 (M+H)
104a _ (ES+) = 406.4 (M+H)
(ES+) = 351.3 (M+H)
105a . (ES-) =349.3 (M-H)
395.8 (M+HCOO- adduct)
(ES+) = 339.3 (M+H)
106a _ (ES-) =337.3 (M-H)
383.3 (M+HCOO- adduct)
107a _ (ES+) = 430.3 (M+H)
108a - (ES+) = 364.3 (M+H)
109a — (ES+) = 379.3 (M+H)
110a _ (ES+) = 383.3 (M+H)
111a _ — [(ES+) = 363.3 (M+H)
112a _ (ES+) = 351.3 (M+H)




(DVBO-d6) = 4.46 (2H, 89b m; 6.26-8.05 (11 H m; 8.12-8.75 (1 H m
broadened) (DVSO-d6)= 1.10-4.30 90b (8H, m; 6.83-8.04 (11 H m;

9. 12- 10. 2%0(03/0F640€m broadened) (DWVSO d6)= 7.06-8.62 91 RCTFPOIHN13M ;
10.49-10.89 (1 H 2s split, broadened) (DI\/SO d6)= 6.73-8.40 92b (11 H,
m; 10.78-11.22 (1 H, 2s broadened) (D8O d6)=. 6.71-8.27 93b (11 H, m;
9.82-10.81 (1 H, 2s split, broadened) (DVBSO-d6)= 2.52 (3H, 94b 2s); 4.47

(2H, m; [6.82 8.6K1GRL H, M, [8.88-9.32 (1 H,_ m bl gegene®47 4 ONGM) d6) =
4.48 (2H,.95h m: 7 00-8 61 (11 H ). —& 70-9.23 ggpsnLl'r m

br oadened) (D|v501d@)a- 4.48 (2H, 96b m__6.81-8.58 ES+H=3$;33/\®/I@H/)0764D6
PCT/ EP03/01376L as \Lmu 6y =—1—44—3—95—(3+H—3 - +—H
m: 10.33-10. 7 clﬁﬁ — &= 331 (M+H)

116a - (ES+) = 431.4 (M+H)
(ES+) = 435.3/437.3
(M+H with a chlorine

117a atom)
(ES-) =433.3/435.3 (M-H
with a chlorine atom)

1183 - (ES+) = 447.3 (M+H)
119a - (ES+) = 485.3 (M+H)
(ES+) = 419.3 (M+H)
120a . (ES-) = 463.4 (M+HCOO-
adduct)
(ES+) = 321.3 (M+H)
121a - (ES-) =319.3 (M-H)

365.3 (M+HCOO- adduct)
(ES+) = 351.3 (M+H)
122a (ES-) =349.3 (M-H)
395.3 (M+HCOO- adduct)
(ES+) = 355.3/357.3
(M+H with a chlorine

atom)

(ES-) =353.3/355.3 (M-H
123a with a chlorine atom)
399.3/401.3 (M-HCOO-
adduct with a chlorine
atom)

(ES+) = 405.3 (M+H)
(ES-) =408.3 (M-H)
449.3 (M+HCOO- adduct)

124a




br oadened) (DVMSO-d6)= 4.48 (2H, 98b m; 6.66-8.26 (11 H, n); 8.80-9.

H, 2m broad- ened)

(M-H) 1086 05ES#)e = 422.2 (MrH)  101a (ES*) = 418.4 (M+H) PCIORa3/(ES¥)

2
TABLE K Exanmple No. 1H-NVMR LCG-MS 99a (ES+) = 418.4

434.3 (MrH) 103a (ES+) = 402.4 (M+H) 104a (ES+) = 406.4 (MH) (ES+)
351.3 (MtH) 105a (ES-) = 349.3 (MH 353 (MHCOO adduct) (ES+) =
339.3 (MrH) 106a (ES-) = 337.3 (MH) 383.3 (MrHCOO adduct) 107a (ES+) =
430.3 (MHH) 108a (ESt) = 364.3 (MrH) 109a (ES+) (B%9) 2 33@:8M-H)0a (ES+)
= 383.3 (MH) 111a (ES+) = 363.3 (MrH) 112a (ES+) 51.3
03/ 076406| PCT/ EP031/ 70 69 113a (ESt)—=347.4 (MIFS 1@%‘%&}% 363/ 3
ggﬂg% 4%52 (ES+) = 331.4 (MrH) 116a (ES+) = 431. 436MHMECBBO0=adduct)
126a _ (ES+) = 392.3 (M+H)
127a _— (ES+) = 395.3 (M+H)
128a _ (ES+) = 347.3 (M+H)
129a - (ES+) = 401.3 (M+H)
130a _ (ES+) = 415.4 (M+H)
TABLEL
Example No. TH-NMR LC-MS
(DMSO0-d6)=0.5-4.72 (13H,
99b m); 6.71-8.20 (12H, m); -
10.48 (1H, 2s broadened)
(DMSO-d6)= 0.7-4.0 (10H,
100b m); 6.73-7.88 (12H, m);
9.86-10.65 (1H, split, s -
broadened)
(DMSO-d6)=  0.71-3.76
(10H, m); 3.80 (3H, 2s);
101b 6.69-7.88 (12H, m); 9.80- _
10.68 (1H, 2s spli,
broadened)
(DMSO-d6)=  0.71-3.86
| (10H, m); 3.01 (3H, s);
102b 6.71-7.97 (12H, m); 9.84-

10.13 (1H, 2s split,
broadened)




(MtHwth a chlorine 117a aton) (ES-) = 433.3/435.3 (MH wth a chlorine
atom) 118a (ES+) = 447.3 (M+H) 119a (ESt) = 485.3 (M+tH) (ES+) = 419.3
(MrH) 1290 o3a%4)6 = 463. 4 ( MFHCOO- adduct) (ES+) = 321. 3rCiviHp3/aB10 a (ES-)
= 319.3 (MH 365.3 (MFHCOO adduct) % 351.3 (M+H) 122a (ES-) =
349.3 (MH) 395.3(M+HCOO adduct) (ESH 355 3/357.3 (MtHwith a
chlorine atonm) (ES-) = 353.3/355.3 (MH 123a with a chlorine atom
399. 3/ 401 3 (MHCOO adduct WI(IDM%-@BDQI’I ne. 7213089 | (ES+) = 405.3 (MHH)
124a (ES- 403. 3% 449. @S dduc% 03/ 076406

PCT/ EP03/ 01370 700 kes+) = 3361 (mHZ%ze(aH( J| = 333.3 (MH 379. 3

(MFHCOO- adduct) 126a (ES+) 35392738 M3H m): 9.84-
1080 (1H, 2s spli,

broadehed)
(DMSO-d6)= 0.70-3.95
104b (10H, m); 6.70-7.87 (12H, —_

m); 9.82-10.21 (1H, 2s
split, broadened)
(DMSO-d6)=3.73-4.02 (2H,
105b 2s+3H, 2s); 6.90-7.94
(12H, m); 10.12-10.40 (1H,
2s split, broadened)
(DMSO-d6)= 3.37-3.85
106b (2H, 2s); 6.85-8.20 (12H, .
m); 10.06-10.50 (1H, 2s
split, broadened)

, (DMSO-d6)=  2.76-3.84
107b (8H, m); 6.50-7.96 (12H,
m); 9.83-10.57 (1H, 2s
split, broadened)
(DMSO-d6)= 3.05-4.00
108b- (8H, m); 6.84-7.90 (12H,
m); 10.05-10.58 (1H, 2s
split, broadened)
(DMSO-d6)= 2.0-4.38 (8H,
109b m); 7.06-8.16 (12H, m);| —
10.02-10.65 (1H, 2s split,
broadened)




127a (ES+) = 395.3 (M+H) 128a (ES+) = 347.3 (MrH)  129a (ES+) = 401.3
(MrH)  130a (ES+) = 415.4 (MeH)  TABLE L Exanple No. ' H NMR LC- MBS

( DVBO- d6)WO0.050%643@ (13H, 99b m); 6.71-8.20 (12H, n); 10. LET(EPOIH1326
broadened) (DVBO-d6)= 0.7-4.0 (1 OH, 100b m; 6.73-7.88 (12H, m;
9.86-10.65 (1 H, split, s broadened) ¢BVSO-d6)= 0.71-3.76 (1 OH, m);
3.80 (3H,_2s): 101b 6.69-7.88 (12H m; 9.80- 10.68 (1 H. 2s split.

br oadened) (DMSO d6)= 0.71- (MS(X—&SX}IZ.M;BSB.(BEH, (3H, s); 102b 6.71-7.
(12H, m;| 9.84- 10 Ps _sp it, br ned). WO 03/ 076406

PCT/ EP03/[01370 7111Q]fbwso d6) H1Y éog 8892 23@@ ’f?)CH M: 2.34-(3H 2s):

6.67-7. 88
0. 70-3. 95

(12H, m; 9.84- 10

104b (1 OH, m); 6

S t b
%97 7 (%ﬁH Pb4 t splitt
broadened)

r oadened) (DVSO- d6) =

. 11b

(DMSO-d6)= 2.0-4.27 (8H,
m); 6.94-7.93 (12H, m);
10.03-10.65 (1H, 2s spilit,
broadened)

112b

(DMSO-d6)= 3.57 (2H, 29);
3.98-4.46 (2H, 2s); 6.69-
7.93 (13H, m)

113b

(DMSO-dB)= 3.48-3.86
(2H, 2s); 6.98-7.97 (13H,
m); 8.42-9.26 (1H, 2s split,
broadened)

(3H, 2s, +2H, 2s); 4.27|

114b

(DMSO-d6)= 2.0-3.63 (3H,
2s + 2H, 2s); 4.27 (2H, 2s);
6.93-8.29 (13H, m); 8.40-
946 (1H, 2s
broadened)

split,

115b

(DMSO-d6)=2.0-3.76 (2H,
2s + 3H, 2s); 4.26 (2H, 2s);
6.82-7.97 (13H, m)

116b

(DMSO-d6)=3.41-4.19 (8H,
2s + 2H, 2s); 4.28 (2H, 2s);
6.69-7.92 (12H, m)

117b

(DMSO-d6)=3.64-4.40 (2H,
2s); 4.29 (2H, 2s); 6.88-
8.00 (12H, m); 8.68 (1H, 2s

split, broadened)

97



m; 9.82-10.21 (1 H, 2s split, broadened) (DVSO d6)=3.73-4.02 (2H, 105b
2s+3H, 2s); 6.90-7.94 (12H, m; 10.12-10.40 (1H, 2s split, broadened)

( DVBO- d6)wW033876486 85 106b (2H, 2s); 6.85-8.20 (12H, m; PCO/EPE3/ABIG0

(11-1, 2s split, broadened) (DVSO d6)=_2.76-3.84 107b (8H, m; 6.50-7.96
(12H, m); 9.83-10.57 (1 H, 2s split, BPoadened) (DVBO d6)= 3.05-4.00

108b* (8H, n); 6.84-7.90 (12H,  m; 10.05-10.58 (1 H. 2s split, broadened)
(DVBO d6)[= 2.0-4.38 (8H, 109(DMBO-dcR&e.@-4618 (2| m); 10.02-10.65 (1}H,
2s split,] broadened) WO 03/ 076406 PCT/_gPOB/%B? | 72 (DVBO-d6)= 2.0-4,38
(5H, 11db m); 7. 08B 04 (12(8S m3H, 5kd-4D (4 (M4- 1, 2s spH+, broadened)
(DVBO-d6)|= 2.0-4.27 (8H, 111poflg 1§- o, 9R):(8%3| M 10.03-10.65 (13-1,

2s split,] broadened)
(1H, 2s split, broadened)
(DMSO0-d6)=3.57 (2H, 2s);

119b 429 (2H, m); 6.92-7.96 —
(12H, m); 8.68 (1H, 2s split,
broadened)
(DMS0-d6)=3.55 (2H, 2s);

120b 429 (2H, m); 6.83-7.91 N

(12H, m); 8.63 (1H, m)
(DMSO-d6)= 3.52-3.82

121b (2H, 2s); 6.87-7.74 (13H, —_
m); 10.15 (1H, 2s split,
broadened)
(DMSO-d6)= 3.56-4.20

122b (2H, 2s + 3H, 2s); 6.92- _

7.83 (12H, m); 10.21 (1H,
2s split, broadened)
(DMSO-d6)=. 3.56-4.21
123b (2H, 2s); 6.93-7.76 (12H, -
m); 10.23 (1H, 2s split,
broadened)

(DMSO-d6)= 3.57-4.27
124b (2H, 2s); 6.84-8.20 (12H, -
m); 10.23 (1H, 2s split,
broadened)

(DMSO-d6)= 3.56-4.23
125b (2H, 2s); 6.91-7.90 (12H, -
m); 10.22 (1H, 2s broad-
ened)




(DMSO-d6) = 3.57 (2H, 2s); 112b 3.98-4.46 (2H, 2s); 6.69- 7.93 (13H, m
(DVBO-d6) = 3.48-3.86 (3H, 2s, +2H, 2s); 4.27 113b (2H, 2s); 6.98-7.97
(13H, m ;wB.08A7@026 (11-1, 2s split, broadened) (DVSO d6PETAEPO3/BL3GB ( 3H,
2s + 2H, 2s); 4.27 (2H, 2s); 114b 6 93:-8.29 (13H, m; 8.40 9.46 (1 H, 2s
split, broadened) (DMSO d6)=2.0-3.76 (2fi 115b 2s + 3H, 2s): 4.26 (2H,
2s); 6.82-7.97 (13H, m (DVSO-d6)=3.41-4.19 (3H, 116h 2s + 2H 2s): 4 28
(2H, 2s);| 6.69-7.92 (12H, m(QN6BSCHEE =3. @OAU3LR|(2H, 117b 2s); 4.29)(2H,

2s); 6.88- 8.00 (12H, 8.6 rloadened) WO 03/ 076406
PCT/ EP03/|01370 (7‘92%3\/?0 d6) @1&[ ﬁ‘%lé fiez?r@é ﬂ%’a 2s + SH? 2sy: 4.29 (L;H,
m,; 6.80-8.19 (12H, m; 8. 63m)( 11d—392%1|qplgg s ﬁoadened) (DVBO- d6) =357

(2H, 2s);| 119b 4.29 (2H, m;|6.92-7.96" (12 8.68 (1 H 2s split,

broadened)
(DMSO-d6)= 2.0-4.30 (8H,

127b m); 6.87-7.91 (12H, m); _
10.07-10.56 (1H, 2s split,
broadened)
(DMSO-d6)= 3.46-3.85

128b (2H, 2s + 3H, 2s); 4.26 -

(2H, m); 6.78-7.93 (13 H,
m); 8.58 (1H, m

broadened)
(DMSO-d6)= 3.43-3.60
129b (2H, 2s); 4.27 (2H, m); —_—

6.96-7.84 (18H, m); 8.59
(1H, m broadened)

(DMSO-d6)=  2.11-2.42
(3H, 2s); 3.40-3.63 (2H, 2s

130b split); 4.28 (2H, m); 6.76- S
8.27 (12H, m); 8.59 (1H, m
broadened)
TABLE M
Example No, "H-NMR LC-MS

(ES+) = 337.25 (M+H)

131a (ES-) =335.27 (M-H)




br oadened)

m; 8.63 (1 H m

(DVBO- d6) =3. 55 (2H, 2s);

m; 10. 15WObBI074A86 split,

3H, 2s);

3.56-4.21 123b (2H, 2s);

br oadened)

6.93-7.76 (12H/° m:
(DVBO-d6) = 3.57-4.27 124h (2H,_ 2s): &

10.21 (1H.. 2s split

10. 2

120b 4.29 (2H, m;
(DVBO-d6) = 3.52-3.82 121 b (2H, 2s);
br oadened)
6.92- 7.83 (12H, m;

6.83-7.91
6.87-7.74 (13H,

, broadened)
3 (1 H 2s split,
84-8 20 (12H m; 1

(12H,

(DVBO- d6) = 3. 56- 4. 20CTADOINBH) 25 +
( DVBO- d6) =.

.23

(1 H 2s

(12H, my
(DVBO- db6) =

split,

br oadened)
10.22 (1 H, 2s brq
2.00-3.92

126b (]
split, Hr oadened)34OMSO- d6) 7

(DNSO-d6)=37,15@Hs 523

(PHH)-h); 328 BHbo (A7
m); 8.95 (1H, m)

125b (2H, 2s): 6.91-1

i BBy 5/A754%, Pom ol o170 T

m; 6.87-7.91 (12H, 1

. 90

2s
N ;

133a

(DMSO-d6)= 3.72 (3H, s);
6.73-7.74 (8H, m); 8.12
(1H, s); 8.91 (1H, s); 9.14
(2H, s); 10.53 (1H, s
broadened)

134a

(DMSO-d6)= 3.72 (3H, s);
6.73-7.67 (9H, m); 7.67-
7.96 (1H, m); 7.97-8.26
(2H, m); 8.36 (1H, s); 10.59
(1H, s broadened)

135a

(DMSO-d6)= 3.72 (3H, s);
6.69-7.51 (8H, m); 7.51-
7.90 (2H, m); 8.11 (1H, m);
8.44 (2H, m); 10.49 (1H, s

broadened)

TABLEN

Example No.

TH-NMR

LC-MS

131b

(DMSO-d6)= 4.45 (2H, m);
7.2-8.15 (13H, m); 9.25
(1H, 2, J=5.7 Hz)

132b

[(DMSO-d6)= 3,81 (3H, 2s);

4.49 (2H, m); 6.96-8.08
(10H, m); 8.27-8.73 (2H,
m); 9.27 (1H, m)




10.07-10.56 (1 H, 2s split, broadened) (DVBO d6)= 3.46-3.85 128b (2H, 2s
+ 3H 2s); 4.26 (2H, nm; 6.78-7.93 (13 H m; 8.58 (1 H m broadened)
(DVBO d6)wO0I3A3486 60 129b (2H, 2s); 4.27 (2H, nm); 6.96- PCIAPOIBH70 M) ;
8.59 (1 H, m broadened) (DWVSO d6)= 2. 1%ﬁ2 42 (3H, 2s); 3.40-3.63 (2H, 2s
130b split); 4.28 (2H, m; 6.76 8.27 (1 ; 8.59 (1 H m broadened)
TABLE M Exanple No, '"HNWVR LCMS (ES+) = 337 25 (MkH) 131 a (FS-) =
335.27 (MrH) WD 03/ 076406 PCT(BWMSD-06376.8273H,65C0 d6) = 3. 71 (3H, s); |4. 44

(VSO Be)E 3,72 (5180 c) . 134E00B3OR A4 b 1 (1 bs): 8. b1 (1
H s); 9.14 (2H, s) 10. 53 @1m,s)§9_1@mqqﬁ)gqb_7g DMSO-d6) = 3. 72 (3H, 9);
(1H, s broadened)

(DMSO-d6)= 3.82 (3H, 2s);
134b 6.66-8.62 (12H, m); 10.96
(1H, 2s broadened)

(DMSO-d6)= 3.82 (3H, 2s);

135b 6.93-8.28 (10H, m); 8.48 .
(2H, m); 10.73 (1H, s
broadened)
TABLE O
Example No. H-NMR LC-MS

(DMSO-d6)= 3.72 (3H, s);
6.67-7.38 (7H, m); 7.41-
136a 7.58 (3H, m); 8.06-8.41
(2H, m); 8.55 (1H, s); 10.24
(1H, s broadened)
(DMSO-d6)= 6.97-8.03
187a (10H, m); 8.04-8.49 (2H,
m); 9.36 (1H, s); 10.42 (1H,
s broadened)

(DMSO-d6)= 3.74 (3H, s);
138a 3.96 (2H, m); 6.77-7.96 -
(11H, m); 8.27-8.60 (3H,
m)




6.73-7.67 (9H, m; 7.67 134a 7.96 (1 H m; 7.97-8.26 (2H, n); 8.36 (1 H
s); 10.59 (1 H, s broadened) (DVM5O-d6)= 3.72 (3H, s); 6.69-7.51 (8H, m;
7.51 135aw0.807¢48¢H, m; 8.11 (1 H m; 8.44 (2H, m; 10. 22T(FEP0IN1330
broadened) TABLE N Exanple No. 1H NWR I7g M5 (DVMSO-d6)= 4.45 (2H, m; 131
b 7.2-8.15 (13H, m; 9.25 (1 H 2t, 7Hz) (DVBO-d6) = 3,81 (3H, 2s);
132b 4.49 (2H, m; 6.96-8.08 'éA , ; 8.27-8.73 (2H, m; 9.27 (1 H m
WO 03/ 076406 PCT/ EPO3/01370 7 ﬁbﬁEE} d6)= 3.82 (3H, 2s); 133b 6.66-8.36
(84, m; 8.94 (1 H s); 9.15 (2H, m; 10.79 (1 H, s broadened) (DVBO d6)=
3.82 (3H, 2s); 134b 6.66-8.62 (12H, m; 10.96 (1 H, 2s broadened)

(DVBO d6)[F 3. 82 (3H 2s); 13%b 6.93-8.28 (10H, m | 8.48 (2H, nm); 10.73 (1
H, s broadened) TABLE O
Example No. 'H-NMR LC-MS
(DMSO-d6)= 3.80 (3H, s);
136b 6.88-8.06 (10H, m); 8.06- _
8.54 (2H, m); 10.66 (1H, s
broadened)
(DMSO-d6)= 7.04-8.55
137b (12H, m); 10.71 (1H, s _
broadened)
(DMSO-d6)= 3.82 (3H, s);
138b 3.96-4.18 (2H, m); 7.01- _
7.97 (10H, m); 8.23-8.54
(3H, m)
5 TABLE Q
Example No. | H-NMR LC-MS

(DMSO-d6)= 3.75 (3H, s);
6.79-7.09 (6H, m); 7.09-
139a 7.21 (1H, m); 7.22-7.41 _—
(2H, m); 7.42-7.59 (1H, m);
8.27 (3H, m); 10.44 (1H, s
broadened)




Exanpl e No.

136a 7.58 (3H, m;
br oadenedywo o3B3 d6) = 6. 97-8. 03 137a (10H, r’r);
(1 H

(11 H, m;
77 TABLE P Exanple No. 1HNWR LC-M5s (DMSO d6)= 3.80 (3H,
6.88-8.06 (1 OH, m;
(DVBO- d6) = 7.04-8.55 137b (12H,

H,
n;

s); 10.42
6.77-7.96

"H-NVR LG MS
8. 06-8. 41

(DMSO-d6) = 3. 72 (3H,
(2H, m: 8.55 (1

s broadened) (DI\/SOdi%)
8.27-8.60 (3H,

8.06- 8.5EABRERn): 10.66

n;

.74 (3H,

10.71 (1 H,

S);
H s);

6.67-7.38 (7
10.24 (1

H m;
H s

7.41-

8. 04- 8. 49 PCZHLP03/mM370 9. 36 (1

s);

s);
(1 H s broaden
s broadened)

136b
ed)

138a 3. 96 (2H,
m 5 V\D 03/ 076406 PCT/ EP03/ 01370

( DVBO- d6) =

(3H,

3.82 (3H, s); 138b 3.96-4.18 (2H, m); 7.01- 7.97 (1 OH, nm); 8.23-8.54
n 5 TABLE Q Exanple No. IFFNVR LC-NB ;
Example No. TH-NMR LC-MS
(DMSO-d6)= 3.82 (3H, m);
139b 6.65-8.03 (10H, m); 8.26 -
(2H, m); 10.64 (1H, s
broadened)
5 TABLE S
Examples Structures NMR LC-MS
H
N
o J
M4H =
140a ~ N 333
[o} /N
H i (DMSO-d6) : 3.73 (3H, m)
N : 6.65-7.71 (8H, m) ; 8.03-
141a ~ 8.47 (3H, m) ; 8.74-9.03
1 (1H, m);10.38 (1H, s
broad).
N’
] (DMSO-d6) : 3.68 and
N o 3.71 (2H, 2s) ; 3.78 and
140b g 3.80 (3H, 2s) ; 6.91-7.80
o N (13H, m) ; 10.04-10.36
(1H, m).




(DVMBO-d6)= 3.75 (3H, s); 6.79-7.09 (6H, m; 7.09- 139a 7.21 (1 H m;
7.22-7.41 (2H, m; 7.42-7.59 (1 H m; 8.27 (3H nm; 10.44 (1 H, s

br oadenedyw0.03M403/ 076406 PCT/ EP03/ 01370 78 TABLE R Exampr&Pdi®0137tH NVR
LC-M5 (DVBO d6)= 3.82 (3H, m; 139b 6.65-8.03 (10H, m; 8.26 (2H m;
10.64 (1 H, s Dbroadened) 5 TABLES Exanples Structures NVR LC-M5 N 0 140a
s NMH= H 333 oiH(DIVBOd63-37?(?H m W1l H6 65-7 71 (8H-

; 8.03 141 a i i|8.47 (3H, 4-9.03 F (1H, m;10.38 (1H| s broajd)
N~o (DVBO-d6) : 3.68 and N’@ 3.7 N/X@ 2s) ; 3.78 and 140b Qrv 3.80 |(3H,
2s) ; 6.[91-7.80 H (13 ,N % 1 HDM§O-dgMD339/2a0%640p

PCT/ EPO3/ 01%;9 79 3.82 (3H, 2s) ; 6.97-8.44

(10H, m) ; 8.77-9.08 (1H,
m) ; 10.61 (1H, s broad).




00 (DvSO-d6) : 3.80 and 141 b 3.82 (3H, 2s) ; 6.97-8.44 (10H, m ;
8.77-9.03 (1 H Fm ; 10.61 (1 H s broad). WO 03/076406 PCT/ EP03/ 01370
80 CLAI MBwob3/oGanpound of the formula I: N \ N\ RL 5 ZPpCrEPsIiIBm each of

t he phenyl
n represents an i nteger selected fromaOo,

-CO or

t her eof .

rings represented is opti onalécy substituted one or nore tines;
2, 3, 4 and 5; to Wrepresents

-SM2-; Z represents H, al kyl I' or arylalkyl; Rl represents an
monoval ent organi c group; and the phﬁ%ﬁéﬁ : Y

15 2. Compound according to Claim1 of the fornmula I, in which: Rl

tically acceptable salts

represents -A-Cy in which A represents a bond, al kyl ene or al kenyl ene; and
Cy represents aCbl'n d@(fmucd*fmm@(mu[@mal |y substl tuted by one or nore radicals
St; heteroaryl, Whl ch is optionally substituted by one or nore radicals
St; or a satu- rated and/or unsaturated heterocycle, which is optionally
substi t ut ed by one or 20 rmrebradl cals St; or alternatively Rl represents

- A- NRaRb,

in which Ais as ¢gfTned above; Ra represents Hor alkyl; and Rb

represents al kyl; St is seldct ed fromnitro; a hal ogen atom cyano;

optionally halogenate-
hal ogenat ed al kyl ; o
unsat ur at ed heterocyc
al koxy. 5 3. Conpound o

10

15

20

25

30

al kyl am no dllfy kyl amyno; optionally
n@tﬁ [8 oxy; a saturated and/or
Jpt Py s bsél- tuted by al kyl or

in which

each of the phenyl rings represented is optionally substituted one or more times;
n represents an integer selected from 0, 1, 2, 3, 4 and 5;

W represents -CO- or -SOz-;

Z represents H; alkyl; aryl; or arylalkyl;

R represents any monovalent organic group;

and the pharmaceutically acceptable salts thereof.

2. Compound according to Claim 1 of the formula |, in which:

R' represents -A-Cy in which A represents a bond, alkylene or alkenylene; and
Cy represents aryl, which is optionally substituted by one or more radicals St;
heteroaryl, which is optionally substituted by one or more radicals St; or a satu-
rated and/or unsaturated heterocycle, which is optionally substituted by one or
more radicals St; or alternatively

R' represents -A-NR4Rs, in which A is as defined above; Ra represents H or alkyi;
and Ry, represents alkyl;

St is selected from nitro; a halogen atom; cyano; optionally halogenated alkylthio;
alkylamino; dialkylamino; optionally halogenated alkyl; optionally halogenated
alkoxy; a saturated and/or unsaturated heterocycle, which is optionally substi-

tuted by alkyl or alkoxy..

3. Compound of the formula la:



30 WO 03/076406 PCT/EP03/01370 81 N=ON (T)i (R; I-X(CH2)n - WN R1
la z 1in which Wrepresents -CO or SO2-; n represents an integer selected
fromO, 1wo023/03406f and 5; 5 i represents an integer sel eecadrPbs/onr®, 1, 2,
3, 4 and 5; R which may be identical o 1different, represent optionally
hal ogenat ed al koxy; optionally hal ogengt ed al kylthio; optionally

hal ogenat ed al kyl; optionally hal o- genated al kyl sul fonyl; hal ogen;

di al kyl ami no; cyano; al kyl amN&=& nitro; Z represents H, alkyl; aryl; or
arylalkyl; io T represents Hlor a halo ﬁn atom or an al kyl group; an

al koxy group; an al kyl th N oup; an alikyl am no group; or a dial kylam no
group; J.rep.resgp'g ) eger se ed fromO, 1, 2, 3 and 4, Rl is as
defined in either! ‘ s 1 and and t he pharnmaceutically acceptable
salts thereof. 15 4. Conpound according to any one of théapreceding
clainms, characterised in that Rl repr Nk s WptNon&'ly substituted phenyl ;
-(CH2)r-Ph, in which Phis optionally substitutd and r represents an

i nteger selected from1l, 2 and 3, pref- erably 1; -B-phenyl, in which B
reFresegt?imhi@E al kenyl ene; -(CH2)t-Het, in which 20t is an integer

sel ecte mQ, 1,2 d 3,~and Het represents an optionally sub- stituted
sat ur at ed @W?S%m§épg$aqr§05romat i c heterocycle, plroef er abl § nono- cyclic,
cont ai ni ngpkepRsdntiei®iMegéosdlesietldrdred, it 28N aAd®)d S, or Het repre-

sents quinuclidine, -(CH2)s-NRaRb, in which s is an integer selected from
0, 1 and Drepreseris andnirger walestedriionyd 1,8 #@0d Br different, are al kyl.

25 R, which may be identical or different, represent optionally halogenated alkoxy;

optionally halogenated alkylthio; optionally halogenated alkyl; optionally halo-
genated alkylsulfonyl; halogen; dialkylamino; cyano; alkylamino; or nitro;
Z represents H; alkyl; aryl; or arylalkyl;

10 T represents H or a halogen atom; or an alkyl group; an alkoxy group; an alkylthio
group; an alkylamino group; or a dialkylamino group;
j represents an integer selected from 0, 1, 2, 3 and 4;
R'is as defined in either of Claims 1 and 2; and
the pharmaceutically acceptable salts thereof.

15
4, Compound according to any one of the preceding claims, characterised in
that R' represents optionally substituted phenyl; -(CHg)~-Ph°, in which Ph° is
optionally substituted and r represents an integer selected from 1, 2 and 3, pref-
erably 1; -B-phenyl, in which B represents C2-Cs alkenylene; -(CHg)-Het, in which

20 tis an integer selected from 0, 1, 2 and 3; and Het represents an optionally sub-
stituted saturated and/or unsaturated aromatic heterocycle, preferably mono-
cyclic, containing 1 to 3 hetero atoms selected from N, O and S, or Het repre-
sents quinuclidine; -(CHz)s-NRaRs, in which s is an integer selected from 0, 1 and
2 and R, and Ry, which may be identical or different, are alkyl.

25
5. Compound according to Claim 4, characterised in that R' represents
-(CHa)-Het in which Het is a radical selected from pyridyl; imidazolyl; piperidyl;
piperazinyl; and pyrimidyl, the said heterocycle being optionally substituted.



5. Conpound according to Claim4, characterised in that Rl represents
(CH2)t-Het in which Het is a radical selected frompyridyl; imdazolyl;

pi peri dylwo opiopap@zi nyl ; and pyrimdyl, the said heterocy®Ca/Hpes/n}70
optionally substituted. WO 03/076406 PCHoEPO3/01370 82 6. Conpound
according to any one of Clainms 1 to 5, characterised in that Z represents

W 5 r opr e8ent sCORPORR Rty aRB P e9p i GBS 1 ok ERTeCRIRU I e
i nt eger %Fﬁéﬁéﬁﬁf gomO, 1, 2, 3 and 4 and Het represents an aronatic

het er ocycl e i's prefer abI y nmonocyclic, containing 1 to 3 hetero
atons selected from0O, Nand S, the said heterocycl e optionally being

epresent s’ pyr CATIPOE $o5ocBEE30 Hhe ebcfieyt 16 BOPRRHEILGS pal 9 T
dainms % tfépﬁeséﬂit@r 8CLER'S eshiieBehizat(OM,)i-bet, G- whwmt%prewrﬁsem’n snteger

-(CH2) t - Het ch t is an integer selected fromO, 1 3’? and
Het repr eséﬁlﬁgteﬁﬁf@m&mh% %@@@ﬁcﬁ%H@t r@mewts@rpar@rr@tabhﬂ;teﬁeﬁygg‘wv igh

f
et er ocycl BRBITERY FECEER, EBREANG Y e HafieiatofisSetebtod Bb) l and
Caim9, chatressidirgsrocyclehudtionatly beingysubgiitutesid t  is 0 or 1. 11.

Conmpound accor di ng to any one of the preceding clains, characterised in
that the group -(CH2)"-WN(Z)-Rl is in a nmeta position or in the para

positiop rgla- éﬁfrﬁod'rdn%cfa%i:&&‘ﬁi{?%@:@a%o?',pchéﬁacté:’ KRePHS that HEteRPprédehts

conmpounds of the conprises t reaction of a conpound of
the fornmul pyfidyl 240 10800016106 PCT/ EP03/ 01370 83 H N (T)j (R)1

9. Compound according to any one of Claims 1 to 6, characterised in that W

is -CO-; and R! represents -(CHy)-Het in which t is an integer selected from 0, 1,
15 2and3;and

Het represents an aromatic heterocycle, which is preferably monocyclib, contain-

ing 1 to 3 hetero atoms selected from O, N and S, the said heterocycle optionally

being substituted.

20 10. Compound according to Claim 9, characterised in that Het is pyridyl and t

isOori.

11.  Compound according to any one of the preceding claims, characterised in
that the group -(CHz)n-W-N(Z)-R' is in a meta position or in the para position rela-
25 tive to the -N-N=0O group.

12.  Process for preparing compounds of the formula 1, which comprises the

reaction of a compound of the formula I



I I (CH2)n-WNRL Z inwhich R T, i, j, n, W Z and Rl are as defined in
Claim3, with a nitrosating agent, such as an alkali netal nitrite, in

aci di ¢ nmeaowaio76486 13. Conpound of the formula I11: \ N H @PCHEP§/&RBE70 ~ |1 |
S02-NZ-R1 in which: i, j, R Z and T arggas defined in Caim1l; Rl
represents phenyl, which is optionally substituted by one or nore radicals
St; lo -(CH2)r-Ph, in which I-Plh Is optionally substituted by one or nore
radicals St and r represents an integ ?.)sel ected from1, 2 and 3, or
alternatively Rl represéht et/ in which Het is a radical

sel ected from pyRy.dy eridyl; piperazinyl; and pyrimdyl,
the said radical Opti st ituted by one or nore radicals St
and t is selected froman integer 077 % 2 and 3; with the dkclusion 15 of
the fol l owi ng conpounds defined by forf@H)d+WinNwhRéh: a) R in position 2
= Rin position 4 = NO2; i=2; j=0; Z=H, and Rl = Z-pyridyl; or b) Rin
position 2 = Rin position 4 = NO2; i=2; j=0; Z=H and Rl represents 2, 6-
di met hyl - 4inpwhichmRdUi i, j av, V4, Z-agdit angl adefindchindSlaim®) c) R1 represents

phenyl; zZ=H., 1=0.1: 1.=0; and R resents di.et hyl ami no:. .d) Rl represents
2, 4- di nitrWBH@n@'l"r;(l)sfdﬂgaﬂ%Pﬂ SHS@%giaéha'ga@"‘ﬁt?'n“' Bei Iy aidig eqEp " =0: z=h;
e) Rl represents 2,4,6-triisopropyl phenyl; Z=H i=1; j=0;

R:di(n-hex¥l)am no; f) Rin position 2 = Rin position 6 = Rin position 4
= No2; B =13; jCempoundofihefarmulaily 2 6- di net hoxy- 4- pyrimdyl. WO

03/ 076406 PCT/ EP03/01370 84 14. Co und of the forrmula |11

NH\ i
<R>i—©/ |
I

SO,-NZ-R!

in which:

i, j, R,Zand T are as defined in Claim 1;

R' represents phenyl, which is optionally substituted by one or more radicals St;
10 ~(CHg)-Ph®, in which Ph° is optionally substituted by one or more radicals St and

r represents an integer selected from 1, 2 and 3, or alternatively R’ represents

-(CHgz)-Het, in which Het is a radical selected from pyridyl; imidazolyl; piperidy;

piperazinyl; and pyrimidyl, the said radical optionally being substituted by one or

more radicals St and t is selected from an intéger 0, 1, 2 and 3; with the exclusion
15 of the following compounds defined by formula Ili in which:

a) R in position 2 =Rin position 4 = NOy; i=2; j=0; Z=H; and R" = 2-pyridyl;

or

b) R in position 2 = R in position 4 = NOy; i=2; j=0; Z=H; and R’ represents 2,6-

dimethyl-4-pyrimidyl, or 4,6-dimethyl-2-pyrimidyl;
20 c¢) R' represents phenyl; Z=H; i=0,1; j=0; and R represents diethylamino;

d) R' represents 2,4-dinitrophenyl; i=2; R in position 2 = R in position 4 = NOy;

j=0; Z=H;

e) R' represents 2,4,6-triisopropylphenyl; Z=H; i=1; j=0; R=di(n-hexyl)amino;

f) R in position 2 = R in position 6 = R in position 4 =NO,; i=3;j=0; Z=H; R' =
25 2,6-dimethoxy-4-pyrimidyl.



\ NH(T))] (R; / Ill CONRL Z inwich: 5i, j, R Zand T are as
defined in Cdaiml; Rl represents phenyl, which is optionally substituted
by one orwoms®7a4eali cals St; -(CH2)r Ph, in which Ph' is @®@ouiEmadi3go
substituted by one or nore radicals St r represents an integer
selected from1l, 2 and 3; or Rl represents -(CH2)t-Het, in which Het is a
radi cal selected frompyrjdyl; imdazolyl; piperidyl; piperazinyl; and to
pyrim dyl , 1fhe $8MPQ Ega‘?‘eéﬁﬁm@ﬁjﬁl y being substituted by one or nore
radicals St, St being as defined in aim2, andt is selected froman
integer O, 1, 2 and 3; wth the exclusion of the foll ow ng conpounds
defined by fornula |11 Qi ch: 4(-'I'r)JEthyI-3-nitrophenyI;
4- et hoxyphenyl ; 2-br Wi~ P¥enyl ;  4- bronophenyl ;
2-chl orophenyl ; 3-fl ; bhenyl ; 2-nmet hgxy- 15 phenyl;
4- di met hyl am nophenyl ; 13 X, 4- di ni trophen(/hr; 4- et hyl -
phenyl ; 3-nethyl phenyl; or 2-nethyl phenyl } ggd-R3; R=N02; j=0; b) Rl =
2-pyridyl; i=3; R=N02; j=0. 15. Conpound of the formula IV. 20 H (T)i
(R; IV (CH)n-WNzZ-RL in which: Wrepresents -CO or -SQ2-; R Z, T, |
and | are @gpwHrhined in Caim3; 25 Rl represents phenyl, which is
optional |y substituted by one or nore radicals St; W 03/076406
PCT/ EPO3/ 043,78, Zemd-T ere pe defined in (daiohliPh is optional |y substituted by one
or nore ragj e : .an
i nt eger seﬁe%?égeﬁgﬁ%snﬁh,eng’ %I’@E SRy dBsHUM LG o 8r MdrERRERARY 8i;
-(CHa)~Ph°, in which Phe is optionally substituted by one or more radicals St and

r represents an integer selected from 1, 2 and 3; or R' represents -(CHy)r-Het, in

which Het is a radical selected from pyridyl; imidazolyl; piperidyl; piperazinyl; and
10 pyrimidyl, the said radical optionally being substituted by one or more radicals St,

St being as defined in Claim 2, and t is selected from an integer 0, 1, 2 and 3;

with the exclusion of the following compounds defined by formula Ill in which:

a) Ry = 4-methyl-3-nitrophenyl; 4-ethoxyphenyl; 2-bromo-4-nitrophenyl; phenyl;

4-pbromophenyl; 2-chlorophenyl; 3-fluorophenyl; 4-methoxyphenyl; 2-methoxy-
15 phenyl; 4-dimethylaminophenyl; 3-methoxyphenyl; 2,4-dinitrophenyl; 4-methyl-

phenyl; 3-methylphenyl; or 2-methylphenyl; i=2, 3; R=NO,; j=0;

b) Ry = 2-pyridyl; i=3; R=NOy; j=0.

15.  Compound of the formula [V:
20

H (T);

(R); “©/ v

(CH,),-W-NZ-R!

in which:
W represents -CO- or -SOz-
R, Z, T, | and j are as defined in Claim 3;
25 R’ represents phenyl, which is optionally substituted by one or more radicals St;



or Rl represents -(CH2)t-Het, in which Het is a radical selected from
pyridyl; im- dazolyl; piperidyl; piperazinyl; and pyrimdyl, the said

radi cal opbDiodnaddby bei ng sub s stituted by one or nore radcaalpe3/@37and t is
selected fromthe integers 0, 1, 2 andgg3. 16. Pharnmaceutical conposition
conprising at |east one conpound of the for- nmula | according to any one of

Clains 1t .natd,qn e 0

accept abl @ié‘i %Fe rSTmes mbh‘ﬁ%‘@@@ﬁ éHf’S‘i{D @OBYH"% m%%alﬁgi tlsetast
one conpoyBthgPhs HERNPIm CrainaR, ldrid Ofeprdsarts ahdhiger eetyedfronef, Thadgy 13
to 15, respectlvely, I n conbina- tion with one or nore phar maceutlcall

accept abl 1 & ciepresants -(GHasHetde vivich Hedip suindlics! aellﬁs:’r@@lfr@m @yf'dﬂcﬂ’ﬂk’dl ng

to any on t

e used 1 qeenyF o HiBereziy Ll bl Rt SaiPfiel DofBALEEER, ket can
oxi dat isve sifutes by omredort inore sadicals|Stadndof is seledtbdirdm tiiye Mtegemom htl2 ahd

ni trogen nonoxi de. 20 19. Use of a conpound of the formula Il or IV

according3to any one of Clains 13 to 15, respectively, in conbination with
one or nore pharnmaceutically accept- able excipients for the preparation of
an antioxi dant nedi canent that can be used as a free-radical scavenger. 25
20. Use ofiea c@h\aauadewticai lcenfpmsitiohacdmpiising ditigastoormgompeunt! crtltiae rﬁ@r—l to

11, f f the f la |l d
ot epar at | BB IAORMARAa AN O &Y e d bl RornIEL BN B MistSbor i
i nsuli r%ﬁhﬁhae&ﬂmaﬂy%&@ﬁ@me%&xcipients;

17.  Pharmaceutical composition comprising at least one compound of the for-
mula 1ll or IV according to any one of Claims 13 to 15, respectively, in combina-
tion with one or more pharmaceutically acceptable excipients.

15
18. Use of a compound of the formula | according to any one of Claims 1 to
11, for the preparation of a medicament that can be used in the treatment of
pathologies that are characterised by an oxidative stress condition and a lack of

availability of endothelial nitrogen monoxide.

20
19.  Use of a compound of the formula Ill or IV according to any one of Claims
13 to 15, respectively, in combination with one or more pharmaceutically accept-
able excipients for the preparation of an antioxidant medicament that can be used
as a free-radical scavenger.

25

20. Use of a compound of the formula | according to any one of Claims 1 to
11, or of a compound of the formula Il as defined in Claim 12, for the preparation
of a medicament that can be used in the treatment of metabolic insulin resistance

syndrome.
30



