X 1 7 Septenber 2006 N TROSODI PHENYLAM NE DERI VATI VES. AND THEI R
XPHARMACEUTI CAL  USE AGAI NST OXI DATI VE STRESS PATHO_OGI ES 5 The invention
rel ates to nitrosodi phenyl amine derivatiyes, to phar nmh&spitemben 2006
conpositions conprising them and to their use for preparing nedi canents
that can be used for treating pathol ogi es that are characterised by an

oxi dative streggr PHENY RAIRE BER VRV é
wt rogenmonoxt 06 (1) L8 Gt SIS AR,

central and peripheral nervous sys- tenms. |t acts, anong ot her
mechani snms, by activation of guanylate cyclase. Its action is ubiquitous:
it is vasodil atory and gives a basal tonus to the entire vascular

: system It has b | Mk W t .
endot h i al cel %hﬁ gé’lﬁﬁ&cﬁdotrfl#ogi:?hﬁpwgﬂﬂﬁéCgirg,gﬂrsawa%]%gﬁlt armaceut
anti - prol ida¢ ro@mptxant:cﬁmoeomprssmglﬂwm nafidéo. smaﬂmemctbrapaﬂhg medidamentng
the endothelial cells: It also inhibits the adhesion of nobnocytes to the

vascul ar &l cande uerd depizerling paiheledias dhal aie cltafasterﬁadotaﬁa@eoxm@ﬂve
regul at es endot hel i al There is thus, in the physio | cal
state, a $OsaIGOFAItEN %@fbﬁ@&@gﬂﬁéﬂ@b%@ﬂf eﬁmh@lr&lmg%mnw 8\%&& cal
species and the availabilit 20 Di.sequilibriumof this balance,

the result of \Mﬂr@Qer}“ﬁﬂmﬂé@e@é ndfic aiide NG eapnimperiant mediatercin gie a

st oa1f s RGER 5! ey W holtu Al et s 5o

dyst’i pi daemn@stt(a@t@camtam@mh@‘r rne@rmrﬁsaﬁs by abivatiahhsfrquesiylate dyomsdensi ty"
l'i po- 25 proteins (LDL)) poxi a, |i nsulin resistance, atherosclerosis,

revascul ari sat ifBna¢&dnif qb@&u’rpuﬁcnt ddivagodiioap eadt gives\a basat tenushisuihe

ot | atat &7 S SRR (has e RIpRDT p6By: E SPBHEG Y. pormel

at the vassndloﬂteuaw@ns mhum thecfoanatan iof af thesmbig.dit ¢ bati- prahfemrvtel @ub@r
of superoxide anions (02 -). 30 These 02" - radicals are capabl e;

trappi Hy, Cially mﬂh@ﬁams&adnmgeus woderlyingythe rendodinelial n@llsalt ale9 rrﬁnblt;s
- formiree tﬁ?%gﬁ%&oﬁp&%%oéﬁé‘é 1§¥Hs FASIARL&n afE! 'Sét%é%%(ﬂyf RE chRAANSE

peroxynitr
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-
j) : oxide anions in the face of a lack of NO, leads to the deveiopment of many

pathologies.

Oxidative siress is caused by many factors, for instance hyperglycasmia,
dyslipidaemias (production of oxidised, highly atherogenic “low-density” lipo-
25 proteins (LDL)), hypoxia, insulin resistance, atherosclerosis, revascularisation'
. techniques (including angioplasties with or withqut a stent), chronic rejection 'after
transplantation, the majority of inflammatory processes, and smaking. Oxidative
stress. is charactetised at the vascular level by an increase. in free radicals, in

particutar of superoxide anions (0o0® 7).
30 These Qg™ radicals are capable of trapping the- NO- produced. endoge-

- nously by the endathelial cells to form free-radical species that are even more
deleterious, for instance peroxynitrites. - '



2 7 Septenber 2006 Anong the pathol ogi es concerned by a | ack of

production of endothelial nitrogen nonoxide and/ or any Sgﬁéﬁﬁﬁ%ﬁgﬂ%' ssue

oxi dative stress, nention rmay be nade of (Recent Progr ne
Research (11988), 53, 43-60, table V): > atherosclerosis-associ ated

at hor oma. pl aquaong; i pafoIRlles ZB1EHTR by 2ok B BHHRIRR A Phel.
stenosi s wifrbgen vessokias andigreay increash RbidRrs oxidativd ktrass ehicttianeeay b8 >
retinal and renal m crovascul ar conplications of diabetes; > the

car di ovasvaracf (Rerenl Pidisss ssHemaene ResarchpEl9ss 53, £xpatatdeiViby t he

rypertensi on; > 18eTpspieRs-RTblec g, Wh? dbtoRRARbY, U Blod
transpant ati on; mente prolress Bag Mistues bf ame@é@@rpi_édj@ékﬁ,gﬂéfdléﬂé&naﬁoﬁ); ‘

extracorporeal circulation; > articular pathologies. 20 In the context of
t hese pat hol ogPesgstanosisitelaagePlasiai r ment s represent- ing

Dor retabol 12 PROARPeS RS oo (M RS) (Reaven Qv Rol o of

i nsulin resistangrbdiestunan di sease, Diabetes 1988; 37:1595-607); it
i ncludes -insulin: resistance, hyperinsulinism glucose intolerance or
di abet.es, arteri HisUipgesistaNgeon 25 and hypertrigl yceri daenia. O her

382?”?5@?%@2?0%{ FlER et APRER Bkl e S M SRR o
fibFinolysis anothgBhtdiovaddeRatrisk cflRahates shar istaly phaRy explaneaiby iy

al'so be associated there- with. 30 The administration of active
i ngredi ents capapPavemtionad{rRgia: t he biol ogical activity of oxidative

free-radical Sﬁeﬁ-la‘?é e(ré&ﬁgﬂygﬁjhéﬂgﬁ'r oxi de ani ons and peroxy-
> puimonary arterial hypertension; ‘
15 cerebral hypoxia;
chronic rejection after organ transplantation;

cold ischaemia during organ transpiantation;

vV V V¥V V¥

extracorporeal circulation;
> articular pathologies.
20 In the context of these pathologies, an ensembie of impairments represent-
_ ing cardiovascular risk factors has been combined under the ierm "syndrame 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, hyperinsuiiriism, glucose intolerance or diabetes, arterial hypertension
25 and hypertriglyceridaemia. "

- Other anomalies are frequently associated with this ..syndrdme: android
obesity; microalbuminia, hy;:;erglycaemia, clotting anomalies and ﬁbrino!y'sis ano-
malies. Hepatic sieatosis of non-alcoholic origin may also be assaciated there-
with, | | |

30 - The administration of active ingredients capable of raducing the biclogical
activity of oxidative free-radical species,(such-_ as superoxide: anions and peraxy-
nitrites) and of increasing the content of nitragen monoxide by a twofold mecha-



nitrites) and of increasing the content of- nitrogen nonoxide by a
twofol d necha 3 7 Septenber 2006 nism non-conversiog d nt.o
peroxynitrites and exogenous supply, is4hus particu- |%°rﬂt9“ﬁ%¢‘§|2‘%ﬂﬁ ein
the treatnment of these pathol ogies. The present invention provides

R e S o

gener at i nga iy HeGEHe WO IRX trdQriastest tREYS balRtdias, conditions and of trap-
pi ng oxidati've free radicals. The spontaneous NO donating effect does not

“induce a tachypihg prasent irendion, prowidesecaropqunatsl that Havea botts ab sintiaxidant

N0 S e el o SR S S B B S RS

r el eases Nousk) BohdraingtiBaeR Unohbkide \Mdedbificidibgical BBRAMBAL 8 irhip-

activity may e ac ved I"'n pathol ogi e e activity of
synt hase iping nxidafive frestradicats.e specifically, the invention relates to

i n-wini oh cach dhe AgopiRsk, Npydohaliie, slkthaons bk indhed 3 BN aete

one or nor, ' ; ‘ ' sed. : ;
one o Tk FoRPRARASTaL g sibspacess 16 e fnd e fied

| .aryl al kyl deRvatieas ob detivatives oboxadibeoie argaiiiazagedype winichtrhebilise endo-

pharmaceutical ly., acceptahle salt her eof . The expressi on "any
nor ova?%ntgeﬁpﬁﬁﬁlﬂ‘giissgfﬁé‘lplstqﬂéﬁfeaﬁgNéken to mean any 2s substituent

attgched to thess bes sébﬂf&heﬁh@-!@@%ﬁ%ﬂg%, ﬁl%n%%o‘?g(@ééitﬁlé”éc[%hy mfay .
substituent containing one or nore carbon, ni'trogen, oxygen, sulfur,
phosphor uge adhiéwkim pathblogies imnwhichdhe gefivibt ohRO sRehase i8 msUificiantf er r ed

conmpounds are those of .the formula |a belo
mpod tMo_re speciftlca(ﬁy, t?’:erEHvent%on re?ategvto the compounds of the formula I:

N
{
(CHgly~W-NC_
' Z
15 _
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;
20 W represenis -CO- or -SOz-; '
Z represents H; alkyl; aryl; or arylalkyl;
R1 represents any monovalent organic group;
and the pharmaceuticalrly‘ acceptable saits thereof. )
_ The expression “any monovalent organic substiiuent” is takan {0 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, phospharus,
hatogen, silicon and hydrogen atoms. | ’
Particularly preferred compounds are those of the formula la below:



7 Septenber 2006 4 N (T)' (Ri (CH2)n-WN Z in which Wrepresents -

or SO2-; 5 n represents an integer selected fromO,

represents an integer selected fromO, 1, 2, 3, 4 an?é%plﬁgn\pﬁ'f‘%ﬁﬁgy be
i dentical or different, represent. optionally hal ogenated al koxy;
optional Iy hal ogenated al kylthio; optionally halogenated al kyl;
optionally hal o- genated a sul fonyl; hal ogen; di al kyl am no; cyano;

al kyl am no; or nitro; zo Z eprese‘n}s H al kyl ; aryI or arylalkyl; T
represents H or a halg ogen h of an al kyl grou an al koxy group; an
al kylthio grou iKY/ am oup; or a diag S/I am ndagr oup:
represents an i i : e| ecte (CH,),—®-N_and 4, Rl represents any
nonoval ent ‘organi c gha#f ] he phar maceu\zal | y acceptable salts

t hereof . The expression "hal ogen atontf is taken to nmean a fluori ne,
chlorine, bro- mne or iodine atom preferably a chlorine or fluorine
atom The, ex ssion "alkyl" is taken to nean a saturated

hydr ocar béfh“% d group containing a linear or branched chain,

pr ef er abl 1 4 car- 20 bon atons, preferably froml to 10
and bettewggafe?g?{rsgm o'tgglzc’ar bon atons, for exarrpl e fromlto 4

a1 bon sat mepredSriahdalogbr sbloptedfronts, B s ety propyl,

2. ot hstybufs;nresentetafwnre@%ele%siiﬁom Osds r%@andéoheiyi neepemyy

1- net hyl { ; - Gli. |,
2-,_<rarehy|>/b5 \)éllnﬁh?m?ﬁ q%}’rdé?‘{ﬁh&f or g;gﬂelrghﬂ'\:’ ﬁ%sleﬁi%?g ﬁa&‘ﬂ'a@e% e aIIKY
1- ior opy! bbﬁﬂbnallyflhﬂﬂabemedlﬁkwwd),, optibtally hanegénateepamw, cﬂ)ti@iﬁ‘ehytﬁimwl

5, -dirnethythexyl, rtanyt I, - met hyl nony 7-di met hyl octyl and
7,7 di met eenaadﬁék%elfe&ﬂf eglegen, :eﬂwiamlepr QYRR; @ksd@freapwrtm%@ and/ or S"

is taken mnot | ocated at the free end of
-the hy ro?e)lltré on ¢ al hgl&%ﬁr%gp%g%?ﬂaﬁ(&gced by an oxygen or sul fur atom
The hydr oTaebessertiei-hor aAMaddgefrﬁa‘tohﬂ or an alkyl group; an alkoxy group; an alkylthio
group; an alkylamino group; or a dialkylamino group;
jrepresents an mteger selected from 0, 1, 2, 3 and 4;

R’ represents any monovalent organic group; and
15 the pharmaceutically acceptabie salis thereof.
The expression "halogen atom" is taken to mean a fluorine, chlorine, bro-
mine or iodine atom, preferably a chlorine or fiuorine atom.
) The expression "alkyl" is taken. io mean a sa’;urated hydrocarbon-based
group containing a linear or branched chain, preferably having from 1 io 14 car-
20 bon atoms, preferably from 1 to 10 and better still from 1 to 6 carbon atoms, for
example from 1 to 4 carbon atoms..
| Examples of alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, iso-
butyl, -butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl, 1-sthylpropyl, hexyl, iso-
hexyl, nechexyl, 1-methylpentyl, 3-methyipentyi, 1,1-dimethylbutyl, 1,3-dimethyl-
25 butyl, 2-ethylbutyl, 1-methyl-1-ethylpropyl, hepiyl, 1—methylhexyl, 1-propylbuiyt,
4 A-dimethylpentyl, octyl, 1-methylheptyl, 2-methylhexyl, 5,5-dimethythexyl, nonyl,
decyl, 1-methyinonyl, 3,7-dimethyloctyl and 7,7-dimethyloctyt.
The expression "optionelly interrupted: with- ©"andfor §" 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



5 7 Septenber 2006 al kyl, may contain plurality of oxygen and/or sul fur

atons, the hetero atons pref- erably being separated r by
at |east one carbon atom and better st ig | by at Ieasjt s?ﬁ%@??’é@?@tons.

An exanpl e of an aliphatic hydrocarbon chain that is interrupted by O or

nyar ocar beShauas chROing PR 5aRe arar s drB s AEMY Bk

mention mayaig Ws@ba@é@ﬂom ea@ﬁI@tlhéIrb aa%tsaéyﬂ 0AE CPBEN HBrAraNd betier
radi cals. The. ar oups are nonocyclic or polycyclic; these radicals

- preferabl il b@'&ﬂ&ﬂﬂ’f ﬁm@b%atams bicyclic or tricyclic radicals. In the

of monocycl oo, PETHEC S alipta i Ponon dEE whals R B b oy (L8R

. e. ccywt@ggpkag%bmm@a;kgxﬁt | east two carbon atons in conmon.
Preferably, each nonocycle is 3- to 8-menbered and better still 5- to 7-

nmenbered. is TFI‘éet@:fyIngrwm deoaiey aromsiic srdayclicdydrecarbandasergroups,

I I I
Pt br ooy c IR ST GaCtndXRBGY hpSe  Brgiir imShton ci# b mef %”@I%y!
under st oo@ahhAtHy |témury¢gng|pﬂengﬁmmqggk@ £s fused in pa| rs, i.

containing in g_al rs at |east two carbon atons in common. Each m)nocycl e
is preferably JFhetan® g‘r’@lctb%r&f& monobyelicepr pofydyclic; these radicalanpreferably

EaChI "B AbRoR MeRRET IR, bl B Mol TadichR. T B SaSa WARLIL iftAS!
S, opigheud beuhcRrsdbaatal M ddriish P ni@istyelesuaed iNparbimbemof

m)nocycl ic aromatic heterocyclic groups are 7-mem bered nonocyclic
het er oar y pig oghefussd pypedifused)f ueewpntaimingaimqvmrs pVleast dyo parkon aemsire,

! o eSOk aB oo SIS 6 B BEER o bRARF W o

and t hi adhpgabsredExanpl es of - bicyclic aromatic heterocyclic .groups in
whi ch each nono- cycle is 5- to 7-nmenbered are indolizine, i ndol e,

i soi ndisl e, . bedhefterathetarnay!" ipyaken tmmeammnummyetic ongaksielic, prefera-
benzi m da benzof ura 30 _benzot hi of ur.azane,

puri ne, ﬁrnmqnﬁgﬁg é%éﬁ‘ﬂ%ﬂ%’ﬁg‘cyc Q’nﬁ@m‘?ﬁ@’nﬁSWﬂ%X I HOUPq ﬁﬁe A56 Rk,
qg' Z?Xa' ' B@ch?éllﬂ“ﬁéﬁ!ééig' i SholM'7 Gh @b rstdREINRE th\HESNSSE BY FdRBLYles fused
: in pairs, l.e. containing in pairs at least two carbon atoms in common.
Each monocycle is preferably 3- to 8-membered and betier stilt 5- o 7-
20 membered. Each monocycie 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- ta 7-mem-
bared 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 'heter‘ocycIic .Qroups in which: each mono-
cycle is 5- to 7-membered are indolizine, indole, isaindole,. benzafuran, benzo-
pyran, benzothiophene, indazole, benzimidazole, benzothiazole, benzofurazane,
30 benzothiofurazane, purine, quinocline, 'isoquinoline»,i cinnoline, phthalazine, quina-
zoline, quinoxalineg, naphthyridine, pyraza!dtriazine-- {such as pyrazolo-1,3,4-tri-
azine), pyrazolopyrimidine and pteridine groups.



azine), pyrazol opyrimdine and pteridine groups.. 7 Septenber 2006 6
Exanpl es of aromatic tricyclic heterocyclic groups ar | hsting
of 5- to 7-nenbered nonocycles, such ag acridine or fgﬁﬁg‘?ﬁf"gi}a@@
expressi on "any nonoval ent organic substituent (R)" is taken to nean any

substituent atfached to.,the -NZ-.grqu ila a ¢carbon ato and nore, 5
particularly aE§ % Qéﬁfomﬂﬁlffzg?(%ﬁcﬂﬁ%@'%yc%g@% %’iﬁq}h% GQIRISHNG of

oxygen, sgl r Ogﬁfh Ly en atons.

Pr g?erabl 3,{%;11?&?@%@8!8%%’ t he ?%?Frﬁ?@% ?Q%rﬁ%é(%gggm represents -A-
Cy in which A ]ﬂ'b@r@x}wﬁsi_om bﬂmpl,mmll?(\;dlemte'ocgamb kﬁlhﬁti&jmt Ry Qy takeg_ to I
represents_ar | i tjion syhstitute one or nore radicals
Se7 et or B aty,slBRTenT sBBshet ia e “KE5 arpilbrda Byt siomuaad mors
radi calss i - t | '

opti onai 1 (iclers, £ SuLsRLER: SaRing' B8 dmbfY EEPOR ARRLET Brydoh ke

r epr esent phegpldRagbhalogen, siicon aisd hydriefenraidnahove; Ra represents H or

al kyl; and Rb ref\ r ﬁen s.alkyl; 15 St is selec}ed fromnitro; a hal ogen
atom cyano; opfg §F?§wsy0ﬁ$*n%§ém°éwd§|¢éyih?ﬁpaﬁua&| kgndiant raPEsepiamino;
optionall Iwﬂ,ﬁéﬁl t ; ' I I . ted
alr[:d/ or un?g!t?ﬁra ed%%&é%%%lae?&wi@&d{eée%Etaﬁgﬁ%@s%@sw}é{j E%éédﬁ%ém’

al lI;yl _or wgloh;(]m oﬁwmal j zllgosl?ngilrztwtbg[]bgblon\fh aiﬂ'(cgﬁr el §_8tphieml rakhy, which isd
substituted, nyl; .20 - r in iC i s optiona substitute
and, r lpepﬂé@rﬂ?'yy%ﬁﬂmtsaew 0%@%@95@ ra%ﬁalf», St o ss?urateﬁ/ @_na&rwrﬁatu-

- B-phenyl .j ' e 5 rS}Hﬁ') i t
is an i %t redgtgcrl ‘Hg)g%g?g!% ’ Wﬁﬁfg& EP%@nW%ﬁf@P eg epr e&sr%n Elcgr% o' 6"

opti onal | gitemhtitélyut ed saturated and/ or unsaturated aromatic

het erocycl e, preferabl nqocyclic, contaiping 1 to 3 hetero atons
sl ected Py sfreseRis Ph-hifine ISPk A i deined aBaYei s renregents H or alkyl;

-(CI—IZ)s-aﬁquﬁi ' L, an integer selected fromO0, 1 and 2 and Ra
and Rb, I'C br@ ee?‘{t’eaéln F’cal or different are alkyl. Advantageous

meani ngs 8f is-4ef&tpd-ftiah ritre; & hakgamalom;dyaHet optiomad Isgenaieyir alkyithio;
I m dazol yl ; piperidyl; piperazinyl; and pyrimdyl radical, the.
sai d- r adi alkylamino; d¥alky!anﬁno; optlgnally halogenated”alkyl; optionally halogenated
alkoxy; a saturated and/or unsaturated heterocycle, which is opfionally substi-
tuted by alkyl or alkoxy. -
Even more preferably, R' represents optionally substituted phenyl;
20 -{CHz2)-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 Cx-Cs
D alkenylene; -(CHz)-Het in which tis an integer selected from 0, 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, Oand S, or Het represents quinuclidine; -(CHz)s-NRaRp in which s is an integer
selected from O, 1 and 2 and R, and Ry, which may be identical or differertt, ate
alkyl.
Advantageous meanings of -(CHa)-Het are those in which Het represents
a 'pyridyl; imidazolyl; piperidyl; piperazinyl; and pyrimidy! radical, the said radicat
30 optionaliy being substituted. |
The saturated and/or unsaturated 'hE'téTGCYCﬁCT&diG&[SJMUdG monocyclic

and polycyclic radicals; these radicals preferably denofe-monocyglic, bicyclic or -



30 optionally being substituted. The saturated and/or unsaturated

het erocycl i c radieal s.include nonocyclic and pol ycyqsggpéeﬁkgrz%@ggt hese

radi cal s preferably denote nonocyclic, picyclic or 7 7
tricyclic radicals. Each nmonocycle is preferably 3- to 8-nenbered and

better sti]l . 5- to 7- pered. Each of the nmpnocycles. constituting the
het er ocyc?r@yﬁh‘éf%ﬁ;'ﬁ@ﬁy Eggﬁtrﬁ?ﬂgcy 9 shptefersbly ﬁef%éd"‘m og ndeetier stil

still from ( o atons. These hetero 5 atons are selected from
0, N and g]%op??%%gp%&lin oxi dised form The polycyclic radicals are

. radi cal s i n whEebh egfcthenmonoggtles caorisdituihgathd hetsrotyeie gerelerabiyt coeainsn
common w { h anot heF‘ m)nocgcl ia'rp;ﬁﬁ exan%;)L{-J of a preferred tri ﬁ_ clic .

radi cal i §0myditAdt NEHra &OMRe sHoCsiibiteay] dasshatere Afemse ﬁﬁﬁ@ detero
radi cal:s L St = h OnC i j ( N ;
ort ho- 15 uséﬁ% %t{)ée ;é%béngé%r?’wb?n e(.D ’ I(\:Joé(nf%f%ﬁ Pég&fﬁw ?‘e%gprs%% \%iofogé?r mng%lg%‘:hfzn
common. Exadigdls aretadicairiherhich eashimord®@didedmaimcysl least ivd catbon atoms
trithiatrjaze- pines, and trithiadiazepi nes. Exanples of 5- to 7-nenbered
sat ur at ediMeRBERA WEh anaikergBpaPercliaspe @xample ioh@ prederred taeyRie sadicahis

di oxol ane uihgli:ﬁitﬂﬁgl i dine, pyra is zolidine, piperidine, dioxane,
nnrpholing, 't hi ane, thionorpholine, piperazine, trithiane, oxepine,

azepi ne and pyThelpalytelic bsaitels snofeovet worimibearaicalssednsistired ob inoyrwd-i ¢
het erocyclic groups.are, the saturated or unsaturated derivatives of the
ar omatifc evales desrd iR PRISUBRN FXAMNPIS GHEQ-Tused Or PerFisad)al-Ly COBIAIMPY Y of

sa"f;pr.at edle%%g%géﬁog{%ﬁsrih%@gphet erocyclic groups are the saturated

or-“unsat ura I'vVes Ficyclic aromatic het- erocyclic

groups nent i onEdampiacse of Thamemiparessimsatignéd riadterboyeiyso inoluda it it galze-
heterocycljic radicals" is  taken to nean_that the heterocyclic radical
F

may conprpigesanskirithigtiagepinesy Exaaiples 0bE- vrimembened satwAtashRgnaealisd

het er ocycy ' r qj ' i QF t SBlEREC B ra-

Fepr eont HoBrBAdlesspbERl; el ekl iRk Moxdiffie, FlarBiitor Bt g

from 1ist ozdiitiredpipesitineg bilipxane, 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 fhe saturated or unsaturated derivatives of the tricyclic aromatic het-
W, erocyclic groups mentioned above. -

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

25 portion and/or an unsaturated he;cel:ocyclic portion. -

' According to the invention, the term “alkylene” represents a linear. or
branched divalent hydrocarbon-based chain having from ,1‘ ta 14 and preferably
frorn 1 1o 10 carbon atoms, betier still from1tog MQn";tams,:forexampte from
1 to 4 carbon atoms. Preferred examples of alkylene chains are methylene,

30 ethylene and prapylene chains. | o |
A alkenylene-chain'is-a linear or branched divalent hydracarbon-based
chain having from 2 fo 14 carbon'atom_s,‘preferably from 2 to 10 carban atoms
and beiter still from 2 to 6 carbon atoms, for example from 2 1o 4 carban atoms,



from1l to 10 carbon atons, better still from1l to.6 carbon atons, for
exanple from 1 to 4 carbon atons. Preferred .exanples. of alkylene.
chai ns are nmethylene, 30 ethylene and propyl ene chai egﬁgmﬂ' ezﬁq?e ‘
chain is a linear or branched divaferit dydrocar bon--zas chai'n havi ng
from2 to 14 carbon atons, preferably from2 to 10 carbon atons and

better still from2 to 6 carb n,atons, for, exapple from2 to 4 car
otons, 7 SORIAT OBBSE e -eRYIels HEsaHE ISR en b e armgedr 1 fo & Slenic

unsat ur at 'ﬂ%ﬁturﬁ%n@%ﬁ%rcﬁ@iﬁeﬁgﬂbr?ecﬁi%%'Pé %l_’:g?%ﬁ%ur ations. Exanples

of al kenyl ene chains are the chai - and

- CH2- CH=CH- . | t-Chladilq -C&i=({d5+¢ andi-@Ha—tGH:gﬁbie.rdl ng to the invention,
the expression, 5 "saturated or un urate erocycl e i ncl udes

t he saturated %ﬁh‘%@alf’% urp @‘)Heﬁ"é’}’o%%r i gﬁ/é“‘(‘?:"’t%'d%g@%ﬁ'@“
radi cals dg r r Y, 1)
o ar oriat | SRR HisatRBd bRl Al RoBlBT kT RAlea ald Gpedtil
as def i nedaisdovaterdbyelid nwmbegrcyd: and rp:gjyczycbc paahtalsa:lﬂfmedﬁmwd fmed to one

naphthyl. 10 Sim |l arly, eroaryl rings are rid i pol yl
e 10T B2t asmalic daTbesyAIc. iy or Wﬁ@@h%terﬁpm@%m%rqﬁiim%y

o0xazol Y ey PR Blafbay1 49 '5‘%1 %"Mﬂeq RHSGE T fuStd SLRTHe ape preferaty o,
t hi adi azolp}'nbnylﬂom&;jmw]ed subgroup of the conpounds of the i nvention

ts of th nds, of the f la | whi ¢ch Z .
_Zﬁgghz;osp?ef cr BB HGLIS6R RPHEI Gl ORGRIS o YR (GHePly ) SIRTZHA ot
th
(Gt v, DA Herth b Bl iR koo R RoRBY Pifra iyl RpiREESNE
and Het rfmzaaﬂpﬂsyrmtazmrrpynmsdﬁnylermwat:myl Whirlzin, mmafzmyabbxadxazolyl

nonocyclic, cont al n| ng to 3 hetero atons selected fromO0, N and
the said Aéazaly & d '@d!ﬂﬁcﬂdnal |y being substituted. Among these

fggfggggfs |togre| SGFQF %ﬁt s%ér@u@eofpfh%f & &ﬁﬂgﬁagoﬁgﬂgf n@BﬁtnoH"‘Hgﬁglsﬁbﬁ the
formil & | confmumtis affthe domauladsn which Z represents H.
Another preferred subgroup of the compounds of the invention consists of
the compounds of the formula | in which W represents SOg, B’ represents
-(CHgz)-Het in which t represents an integer selected from 0, 1, 2, 3 and 4 and Hst
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 these for
whic'h Het represents pyridyl and {is O or 1.
A third group of compounds of the formula | consists of compounds. for
25 which W is -CO-; and R’ represents -(CHg)-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, tha said
| heterocycle optionally being substituted. '
Among these compounds, preference is given to thase. in whlch Het is
30 pyridylandtisOor 1.
A fifth group of compounds of the furmuia. l consists of compounds: for
which the group ~(CHz)-W-N(Z)-R' is located in a meta position or in the para
position relative to the -N-N=0 group.



25 which Wis -CO; and Rl represents -(CH2)t-Het in which t is an

I nteger selected fromO, 1, 2 and 3; and Het repres } C
heterocycle, which is prefera- bly nmonogyclic, cont a?ﬁ%ﬂ%ﬁfg&'ﬁétero
atonms selected fromO, Nand S, the said heterocycle optionally being
substi tut ed. ng _these c ounds reference i g qgiven t hose .in which
et s 30 piid dgVSRiRn RS uars theasels kel ekl SHRARtoN Gie
ornul a. 1 GoaskiEbfioR fof LREROWISEUNASAT tHaoRRUINE AcAUR | cid Vi@ adfd 1S
| ocat ed i&n?a Iﬁnata position or 1n the %A;Pa %ﬂ@itighﬁ)ﬁg ativeld’to*\ég"ﬁea& ,
- N-N=O grarupa optiGaiiyt aatieer agioh éor axamplevianarioracid,sdibeaxzeyltartanie acitit markat

al | ow suiéﬂbl e .ae aration or. crystallisation of the conpounds,of the
formil a 19616250 £ Gpplicrsglfodc g HoRguer 2 Brefarog 4haPHy of SaltS EoRei d,
for ex il Al | [ ' I | [ 5 ' ' _
canphor sal Ty aespfs ¥l cERPRRRES drans Mfulad vitn BRAmARealf sEotbt,
of the sadlls apfdstdrdoasmspounds of the fornmula | with pharmaceutically

accept- able i ds or.,bases. la | jncludes all the types of,

Geonet i cal | JopiaRdA L iRplaties el butes obgeemgticahisamas Sh SIRISPEPRSS |
Anong the?fQHQRQHfb%EnH@aéf i fofmyig 1 particularly pref erred, nention will be
I 0 made of: -

4- [ 1- (4- met hoxAmpbrg the compoaingd thai are] mbkgpyaitibuliy prefered,daention will be

4-11 - %4- met aox phenyl ) - 2- oxohydr azi no] - N- pyri d- 2-yl benzani de; -

4-[ | - {9- FBEHSSKiphenyl ) - 2- oxohydr azi noj - N-pyri d- 3-yl met hyl benzani de.  The

The’ correspondi n leanne b Bl BraRRyBeamRby - Sl aRapNas, © |2
L e e cmtrma s ety 1
nitrites (and 'es‘g?[ﬁémlg‘?t %Bhﬁwlggfmggﬂ%mﬂw' H’F‘eﬂ"ygéf@ﬁnﬂgﬁyl
nitrite. The compounds of the invention can be prepared simply by nitrosation of

15 the corresponding compounds of the formuta Il '

H
N—__ (T)j
S|

(CHy), — W —N—R?
Z

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 C4-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, HOSONO or nBuONQ.
The amount of nitrosating agent required depends on the nature. of the-
nitrosating agent used and on the reactivily of the substraiz of'the-lfonnuia;}l-.‘, ltis
at least stoichiometric. In general, the molar ratio of the nitrosating agent to the



A preferred al kali netal nitrite that may be nentioned is sodiumnitrite.

A preferred alkyl nitrite that may be nentioned is et L.t &
Nevert hel ess, a person skilled in the can use anyﬁﬁkppégbgﬁﬁgoggent

25 known in the art, such as AgONO, BF4NO, HOSOBNO. ar nBuONO. The anpunt
of nitrosating agent required. depends on the nature of the- nitrosating

agent use8ubsitaigdt the tasada Vi iepges hetweer uband Ak equiviatentsrand preferabiy
is at le k Ghi L general, the nolar ratio of the
ni trosati ﬁéi‘ﬂéégééﬁ %?"méqlfﬁ’é?ﬁ@%nber 2006 10 substrate of the fornula I
ranges bet weenjithantstrgSaiey eyaheidtsn al@linnhets ke, a;rgtﬁtrw_@kmeanﬁ tRE art

| a

equivalents. |f the nitrosati nlg agent is an al kal | nitrite, a
person skmayeteadiytatepdrthe reagtier gandijiongan asHe wsaonhoid ©ohdi pleferabo

'o o edui BTG SRR peREESFLARN 18, 3 Rilvells o el tadivatd b ab

L. |I'f thetraid sfapatfbAgurdent is an alkyl nitrite, it is preferable to
carry out the process in the presence of from 10 to 25 nolar equival ents

of nitrite, and theehitosating ypgenbia ap alkyloitiite| drisconafewbiatte cavysedt the
th f bstr at f t for.- . la Il. .Th hoj .of I d
the tonpePuties iR Festos i s Hidte! soniviigats o Bl ARt kERreng
agent sel giifedini13 td b6 meRs egANaldrits, [bkadd &h P& BRIt HubstrafI&NBe for-

nBuONO or fBUONO, the solvent is advantageously selected froma cyclic
or_noriocyriulallet her (such as diethyl ether, 15 diisopropyl ether,

ety ahydr of di ' h h or _di WA | ycol di hyl
Lo o o e EBkE S A AR etird b BA e e o
car bon teﬂ-{ea{?BbQﬁlrﬁ#:%séﬂr@ﬁ rekhansd f&hh@&@%&ﬁ-ﬁl R gle or dichl or obenzene).

The solvent“is preferably Tetrahydrofuran, ether or chloroform
The reaction t Briher nitnnsating | agemd rie rAgONG) eniBaONQI oretBu@ N, ciel Solwent 120

(BuCNG. NBFATBATEPIRY FHEIOH o e BilE SmoyerRicalierAneRDas eyl siese

‘é"} ! E)e?l?ve eﬁﬁd?r?@g%’cheh”teirﬁhf/w&éﬁf HiokAn&! dith@hbXetBaRe’ ortdicHyisme gRIHS ©
dimethy! ether), an aliphatic or aromatic halohydrocarbon (such as chloroform,
carbon tetrachloride, dichloroethane, chlorobenzene or dichlorobenzene). The
solvent is preferably tetrahydrofuran, diethyi ether or chioraform.

The reaction temperature will generally be maintained between 15 and

20 70°C and better siill between 17 and 60°C, in the case of AgONO, nBuONOQO and
tBuONO.

More particulatly, in the case of AgONO 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 IBUONO, the process will preferably be carried out in chioro-
form at a temperature of between 40 and €5°C, for example: between 50 and

60°C.

If the nitrosating agent is AGONQ, it is desirable ta add thionyl chioride to
the reaction medium.

30 - |f the nitrosating agent is HOSO3NQ, the reaction is preferably carried out
in an alkali metal saft of a lower (C1-Cs), caméxyﬁc‘racid', such as sodium acetaie,
at a.reaction temperature of between -10°C and 30°C and better still behrveen
-5°C and 25°C. |



30C, for exanpl e between 18 and 25C. 25 In the case of tBuONO, the

process will preferably be carried out in chloro- for ture
of between 40 and 65C, for exanple between 5. Q and gg%@lgﬁe?n%ﬁxgﬁﬁbé

nitrosating agent is AGONO, it is desirable to add. thionyl chloride to

ey S L, Rl gt FERC 8 0Bl Loy HE Appeslgal o

car boxyfi aceionittilesuatr atschutyronitdect dt e.is  désiralileactd onadce mMpyriging e @f
between -1' 0C a Hd 3QC ang better stil] between -5C and 25C. 11 7
Sept enber No@igweinylaHEORYHGIR 49 ithyy rerstien Mmedimnbe rpastion impesiiirebeings a

nirite. oo SRR HobonBr OIS HABHKY bery by LoeReahiabbe L0

add pyri d| ne or am nopyridine reac d| um

reactign t errpel‘fatherrﬁtrbsam@ aganhieaamadcdﬁemwm:’frﬁ@cth@ndtr?)@@:@mdeact;on is
preferably between -25C and 5C. s If the nitrosating agent is an alkali
yi k&%r’?

metal nit Praferaol,eamieq Q4D h shreaglyi pelar.orotie srediyn. aedipromedivma

onri ser HYANagRoR DrifEisedhatbl Bnlizneld e dr) Bl BEEN 295005
hydrohal i ¢_aci Sultablerecids 46 k. hysisbialld scidqsdoh A4G04 safurndorlc XSO d,

and m xtures thereof, io According to one particul ar enbodi nent of the
|nvent|onan€ﬁ0§1'¢ phish Badmbdlres dhergef.( C1- c4) al kanol type (such as

nmet ha or bu |

t hat be se ggﬁjdﬁ"m8 p;%#ﬁ‘ﬁﬂa [ ?migﬁgf\?v-ne'?tn%ﬁ afﬁ"&qt[&?% & eéll&}
hanol hokedfeCy-Cuydikenbl typeqsach ds mhanblfwbmaﬂcl)dnay be addedm xt ure of

vva er and sul furic acid; - a mxture of water and acetic acid

m xture of wat &RUS.HSHABPlegRaCHRUMEEiINS that raay de sele@teﬁhl&m%)f&he&@lm-
and Al 2(53%)% - a mxture of water and hydrochloric acid. 20 The
reaction é kall netal nitrite with the substrate of the fornmula It

is advant ageoualmxa&erofedemml wateryhytitoohieric acidtarel aﬂftmofmddmt er, the
ratio igf the - a mixture of water and sulfuric acid;

- & mixture of water and acelic acid;

- a mixture of water, butanol and hydrochloric acid;

- a mixture of water and Alx(SOy)a, or

- a mixture of water and hydrochloric acid.

20 The reaction of the alkali metal nitrite with the substraie of the formuia 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 prsferably betv.veen
60:40 and 40:60, for example a 50:50 mixture. According to one-preferred
embodiment, the alkali metal nitrite, pre-dissolved in water, is added dropwise to
25 a solution of the substrate of the formula 1i in acetic acid.

The reaction of the alkali metal nitrite with the substrate of the formula il is
carried out at & temp;erature which depends on the reactivity of the séecies pre-
sant; this temperature generally ranges between -10°C arxd 50°C. and preferably
beiween -5°C and 25°C. '

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

water, a temperature of between 15°C and 25°Grspa.rhcularly suftable.



acetic acid to water rangi ng between 80:20 and 20: 80 and preferably

bet ween 60:40 and 40: 60, for exanple a 50:50 m xtur 0 one
preferred enbodiment, the alkali metalyaitrite, préfgeﬁﬁﬁﬂéggaggkmater
is added dropwise to 25 a solution of the substrate of the forrrula [l in

of “the for mil alfe BECUBA 0! e Al TS (Wb ahst SHESTAIE o deddnaaciBnic Re.
betveen - BGEERPeRRE BBL R fe BRSS! of & TERet MLl IR JE RBlapad B -
nitrosatiwntreaction is carried out in a rrrixture of. acetic: acid and
7 Septenber 2o8etatS HemBdrRLmey bhamerRyhed rEide efhandl " histiohat e
of the f%agkg;a] bl biid tBfHURARA) HHBAEI b@fg Ydmelafif BrétefRanCce of a Cl- G

al kano ar aprotic sol- vent s that may be
ment i oned i ncl B[ﬁemdhmiar solehinarg hak:hyslocmarpans,l sactl asemetiyléra ahio-

Pl ohvdr o e é&éﬁ%@xﬂﬁéﬁﬁ&éﬁ%ﬁ hioraaiBanb I PrIRRNAENs @n Hishioro-
bohora cbefifend!] 'ﬁﬂ?%f’ﬁ‘?ﬁ% digih ARERZ SSortbofl Bitie ferdfipfithftan, di-
el bt s st e
i et 1 peiaRde. o IHIRMYTY §rﬁei§ 3@8 ﬁu%ﬁwf&mﬂeow%e?wﬁ{erraamrge
i ﬁam?t hyﬂzﬂ%@ﬂﬁ&éﬁ@ﬂ@ Naﬁféth ﬁﬂ(tﬁc?n s Ui e ﬂ}:ﬁ‘u[ Bhﬁfé}f'md and

pOI’tIO osatl on reac e’'1s USG

nitrosati zmgcta@smf)these sebleats mgafmqsﬂcpocm ed out i n a mxture based on
an aliphatic h ohydrocarbon trite, and for exanple in

90: 10 to 50: 50! AdtHPEd &%Eﬁ%‘ﬁtland %ailwll P is Heed @senigiosa mrasfest nSand
acet oni t 1 hdanthded iy REFISNB6: § BRI badld ATBH MipPhie!HaAtldrbba

needs to e I nCOr por I nto € reac medl uml critica
accor dancanavatditrildyeandhitrdxaomple lin ag@he0&b IE},O 5@ pndgeeferabhp a ©0: B0 w 30

vt ot ' miktire i shiordtorts and Acsfonitrie, h the présence of ethanol. >0 Y 2°
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%
1o 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 température 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

i
AN

25 alkyl nitrite in the alkanol is added dropwise to the substrate of the formula I 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 C4-C, aliphatic carboxylic acid ((C+-C4)alkyl-CQQH), the cor- |
responding acid anhydride and the correspohding alkali metal carboxylate. salt, in

30 the presence of P,0s. By way of example, a reaction mediumn consisting of acelic
acid, acetic anhydride, potassiurm acetate »anéngﬁsv camn be selected. I this case,
the reaction temperature is advantageously maintained between 10°C and 100°C
and preferably between 15°C and 85°C.



If the nitrosating agent is an alkyl nitrite, the reaction tenperature is
gener- ally maintai ned between -20C and 20C and preferably between -10C
and 10C, for exanple between O0C and 5C. Accordi ng tosnfebi-2008d
enmbodi ment of the invention, a solutionl8f the 25 alkyl nitrite in the
al kanol is added dropwi se to the substrate of the fornula 111 pre-

di ssol ved in t ifhesebrpbandPdef de semaatll cAf o PrRigaRBd by B@r_rziﬂgﬁm%é &f
carried out in a_strongly polar nediumconsist- ing of 'a mXxture of a

O -C4 al i pnaafollovdag PERGASSESaci d ((Cl- C4)al kyl - COOH)r the cor- responding
aci d anhydride and the corresponding al kali netal carhoxylatesatt,. In 30
the presence of P20s. By way of exanple, a reaction nmediumconsisting o
-acetic acid, scqreparalivniofdhe quThpoEInd® GBI ntladPRwifiehwiepre-
selected. In this case, the reaction tenperature is advantageously.

nai nt aine§epis EAr BE2.and 1000 and preferably between 15C and 85C. 13 7

Sept enber 2006 ~The rnula 1l, c be .prepared by, .
carrying out oﬁﬁoﬁﬁﬁﬁ‘g%ﬁgﬁ%ﬁ’ﬁ@eﬁﬁ%&@wndﬁ Splm%ggm't"%oﬁ 'Bf‘M}?'ﬁE W
conpounds r&frekBats@OBH SO bohsisiein q@a&ﬁr‘i%ﬁk@mp’%uﬁ%ﬁh@%ﬂhuﬁoﬁz One

met hod for preparing. the conpounds of the fornula Il. in which W
represents CO or SQ2 consists in reacting a conpound of the fornula V:
NH2 (R)1-jj- V 10 in which di are as defined above for fornmula I,
wi th a conpound of the V: Hal (1 M (CH)rj-WNRLis z in
whi ch' Hal represent ¢Rp ¢n atom such as broyine or chlorine,

p:,r%f erably brom ne;

5

10
in which '
R and i are as defined above for formula il, with a compound of the
formula VI:
Hal ()
Vi
(CH,) -W-N-R?
15 _ Z
in which

F
4 J
"‘«:-:.J

Hal represents a halogen atom, such as bromine or chiorine, preferably bromine;
T,j, n, W, Z and R are as defined above.
A 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 meial alkoxide, such as sodium or potassium meﬂxoxidg, |
ethoxide or tert-butoxide will be selected, and will he introduced into the reaction
medium in a proportion of 1 fo 2 equivalents per one equivalent of compound Vi,
for example between 12.aﬁd 1.7 equivalents. | |
25 - This reaction is generally carrded out at a temperature of between 5¢ and
180°C and preferably at a temperature of beiween 80 and 150°C.



T, j, n, W Z and Rl are as defined above. This reaction is

advant ageously carried out in the presence of a base?é{%’ge%@mﬂf

bases that may be sel ected are any one ﬁ% t hose nent

Preferably, an alkali netal al koxide, sUuch as sodium or potassium

met hoxi de, ethoxide or tert-butoxide will be selected, and wll be

i ntroduced i nt dheHempssgitire depepds on the aatpr@p@me speciesmlesem and espe-

1 nct 1opdhe SBugBESt ST Bte 2hadERRHE Y, ot ki pORIRRS ok T -

a. tenper aggpe of between 50. and 180C and preferabl y ata tenperature of
bet ween 80 and_150C. 7 Septenber 2006 14 The t enper at ure depends on the
nature of the Jdpeciaiéerissgancraly selgaded dromn thetpaak apealin Aolventshdefinare
and the re ctivity of the conpounds V and VI pre- sent. The solvent is
general |y 08Vected fromthe pol ar aprotic solvents defined 5 above.

Preferred sol Vﬁﬁéf%rnb@%ol@@ﬁtsbmaﬁﬁéy %&eﬁén"ﬁ%hléaeinéﬁ.ﬂ%r ByRE t@‘éﬁé@é’éihﬂ&;

gl ynes, such as 1, 2-di met hoxyet hane, et hyl ene et her

(di gl yne) giwmes raushk@& é;?edig\gtboxyeihaneh@leﬂmem g(ytcoi dimeathy} ethegl(sl@yrbe] ng
nore partic red, .and.,aro dr.ocarb such as ene
Tt b ueRE Tgfhyleneh BfieRl ettt Sifer Tobindl iah il Beino HE™ Ragiudly

t he nol ar etween 1 and 2
and bett J@H’?P %réd &e@ﬁaﬁﬁgﬁeéﬁ%éﬁggeexa#g ﬁ%g{z%ﬂﬁ.@i@l and 1. 3.
Advantmgeousl y According teene goetened eémboditoenrt of thalineeiniion,Ghe caclar yatio ohit o

r oéggih&ogm%dpﬁg tpé%%ﬁpalﬁbf%ésn%&‘é@éﬁgﬁaa ég@@%ﬁer:gﬂ; Btween
| | + BINAP, i i Bl NAP i
(1750 o Seprsgaiguebinast 34 a0 i :

t he di phosp By way of illustration, each
of the catal yt Advarmﬂageanslgslt (sldapBabl2 taridiréduds NARlaslium(0)adbalgst inta the he
reaction nediumin anProportlon of less than 10% by .
reaction mediu
15 Acatalyst of this type can be obtained by introducing into the reaction
medium the system (dba)sPd, (tris(dibenzylide_neacetone)dipalladium(O))' +

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

PPh,

> - _PPhy

By way of lllustration, each of the catalytic substances (dba)sPdz and
20 BINAP is introduced into the reaction medium in a proportion of less than 10% by
'weig'ht. In a particularly advantageous manner, the molar ratio of the BINAP 1o,
the (dba)sPd> ranges between 1.5 and 4 and preferably between 2 and 3.
A person skilled in the art may be inspired to carry aut this reaction by J.
Org. Chem. (2000), 65, 1144 - 1157.

B. ° Preparation of the compounds of the formmula il in which W repreSénts
CO. |



weight. In a particul arly advantageous manner, the nolar ratio of the

Bl NAP- to, the (dba)3Pd2 ranges between 1.5 and 4 r bet ween
2 and 3. A person skilled in the art neysbe inspi regﬁ%&%ﬁ’??gk}m hi s
reaction by J. Org. Chem {(2000), 65, 1144 -1157. 25 B. Preparation of
t he conpounds. ¢ tthe:.for all in ich-Wrepresents, CO. 7 Septenber,
2006 15 One owerfts?dﬁﬁﬂaééﬁ%qﬁ@egamﬁﬁﬁ 3t hen forrmiial I HigR W

which W r&fess refNS irb&ged i he
fol | owi ng %?‘gps@ggoggco ound Of%ﬁﬂ!&ﬁ?@@'%ﬁ%bé}ﬁ%@%%@?%ﬁ% VII 5

(CH2) n Y Dre opmpaungRof ihe Ipmjulaan: n are as defined for fornula 11 and Y
“represents. an ester function, such as al koxycarbonyl; aryl oxycarbonyl;
aryl al koxycarbonyl; in which the aryl 1o and al kyl portions are as
defined above and are optionally sugstitutqngy-alkyl, al koxy or hal ogen,

is reacted with a suitable el eglropRilic~agent so as to protect the
am ne function of the 'di gen ! e1formul a VI above; by neans of
whi ch a compound of the(ﬁ r i ol at ed: Pro\(@)i (Ri-~- Vvill
J 15 (CH2)ri Y in which: R N aid Y are as defined above and

Pro represents a protecting group, 11) the r_yf unction of the .

resul tisng conpound of the formula VIII is s@%ﬁhfi ed, wusing a suitable
base, which gives the car b(_)xyl ic acid of the formula: 20

»

in which: ]

R, i, T, jand n are as defined for formula il and Y represenis an ester function,

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

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

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

which a compound of the formula VIl is isolated:

Pro
| (T);

N .
(R)i—©/ Vil

s (CH,),-Y

in which:

R,i, T, n and Y are as defined above and Pro represents a protecting group,

i) the ester function of the resulting compound of the formuia VIl is saponified,
using a suitable base, which gives the darboxylic acid of the formula:

- Pro

l mj_

N -
(H)i—©/ | X

(CH,),-COOH -



Pro I (Tt | (R (CH2)n-000H 16 7 Septenber 2006 in which R i, T, |,
Pro and n are as defined above; iii) the carboxylic ' mul a
I X is coupled with an am ne of the for%a X:  Rl- NZ?i _egg?frg}negﬁ‘{/&;fter
activation of the carboxylic function; ich gives the 5 conmpound of the
formula X11; Pro (T)I (R; XI I (CH2)n-CO-NZ-R1 in whichio R i, Pro,
T, j, n, f’g’ﬁ'&Cth are as defined above; iv) the protecting function Pro

i's removegk 0T gsPk® ahalfaseas B8R Pgo\f,émct ion of the diphenyl ami ne, by
f

a
means -of which the compound of the fornmila Il is isolated. In step i), a

per son skiil) lteel carbaxylic actd obihesfotraula Bhig coliptdtbwith arestnimg opiheuipsmiizodn
In the arty; Whi,ch are desgribed. especially in "Protective Goups_.in 15
Organic Sy "f'ﬁg i?p?ioéla ef. @&“@ﬁanWﬁb“eép@;&i\quﬂ'ﬁdﬂﬂ%%?dwﬁipmSHWSWh%y
& Sons, ég%ouﬁaqu"ﬁé%,@,ﬁmgr}gka oups", Kocienski P.J., 1994, Ceorges
Thierne Verlag. 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 formula VIl may be reacted with at |east one equival ent of
di-tert-butyl dicarbonate, in th® presence of a strong base, such as an

anmoni um or al kal i netal, hydroxid, e or My the presence of an al kali
nmetal hydride, such as sqéty Lewe./ This reaction is preferably

4\
carried out in a po(lngs such as an 2)'2“0ptional |y
r de-ocar bon; an ether (diethyl ether,

hal ogenat ed aronati
D (CH,),-CO-NZ-R!

in which
10 R,i Pro,T,j,n, ZandR'are as defined above;
iv) the protecting function Pro is removed so as fo release the amine function: of
the diphenylamine, by means of which the compound of the formuia il is iSoIated.
In step ), a person skilled in the art may select any of the protecting
groups known in the ar’c, which are described especially in "Protective Groups in
15 Orgahic Synthesis", Greene TW. 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 reacied with at
least one equivalent of di-tert-butyl dicarbonate, in the presence of a strorig 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 & polar aprotic selvent, such as an

25 optionally halogenated aromatic or aliphatic hydrocarhon; an ether (diethyi ether,
diisopropyt ether, tetrahyd'rofuran, dioxane, dimethoxysthane or diethylene glycol
dimethyl ether); a ketone (acetone, meihvi ethyl ketone; isophorane or cyclo-
hexanone); a nitrile (acetonitrile or isobutyronitrife); an amide (formarmnide,



di i sopropyl ether, tetrahydrofuran, dioxane, dinmethoxyethane. r

di et hyl ene. gl ycol dinethyl ether); a ketone (acet ong 55? ﬂ%ﬂ

ket one, isophorone-or cyclo-- hexanone){7a nitrile (ace onrtril® or
i sobutyronitrile); an am de (formam de, 17 7 Septenber 2006

Hexanet hy RrByEmaty B AR iR L PRSI  fetimeiy o
sol vent. Eh@s fglahdide).enperature is preferably between 0 and 35C, for

exanpl e bet ween 5 and 25C. Ocherﬂgr oups for protecting the am no
functi on, acyl Dineiiyy§ounamigde ispyeferablyseiestediasgolvents a hydr ogen at om or

opt fonal |y bei 1 Semesd froptfad %ﬁ@*’%fﬁ&@i@sﬁfea%{ﬁb%ﬁ?ﬁgéﬂ [ regbhieng

gr oups sof hétadnos apb@5°C0- NA2B2 or ur et hane-form ng groups of the io
formula -CO- QA2 (in which A2 and B2 are, independently, alkyl, aryl,

arylal kyl or ©§harograups foropyoieatiag| fres aming tusetion yadyl @Dupalqto’rklﬁ tpe

hat  bear EeRafl P & hia dbidh Hfom BP5h pikte choahn o) SERRYAE .

or bicycl h@ter@@r?lalllqll ¢lecah$'{ibpf @'ﬁéﬂl# b’é’ n@FsQBﬁﬁmt‘ed b?fa‘ﬂfwcaﬁ%ﬂl olhalgeny,
optionally sub | k

ituted by a L. or hal ogen iais
ur et hane- BEsaioRYing gtqwsm’f mﬁeforrwlaum me(hwwrwmrm ofhgr e

apr oot BTRBE 500 G ik B eke: A cBengn My, WY, A6 el
axrag i nde@ﬁl@kﬂﬁw-yoptﬂirl@{ly SLﬂJ’SYtute@'b)jll Akyy Bll@xyOrhalabky - or ARirhanaly A,

sub- stituted by alkyl, alkoxy or halogen - or alternatively A and at
forms, toged e tagather Mﬂt&lnwet nérogﬁb glarmp&rall bearsuipem, afommdp@m@ma or

pol yaycl [
Cnsat ur at GRVBREIE: BRABrbh IBRDEGHE o 6y dlc. Rttt v R br aromatc
heterocycle, which is optionally substituted: by alkyl, alkoxy or halogen), thio-
15 urethane-forming groups of the formula -CS-NA;B; (in which Ap and B; are as
defined above), diacyl groups in which:

N-P
-

in formulae 1ll and IV represents the group:

D |
___N'C—--A
“C— B,
Il
20
in which:

A, and By are, independently, a]kyl, aryl, aryi;a[kﬂ or cg-tc!oaiky!' - aptionally sub-
stituted by alkyl, alkoxy or halogen - or alternatively A, and By form, together with
N and the two carbonyl graups, a monocyclic ar polycyclic, preferably manocyclic

25 or bicyclic, saturated, unsaturated or.aromatic heterocycle optionally substituted
by alkyl, alkoxy or halogen - suctr as phihafimide, tetraftydropyrany! groups; and -
less commonly alkyl groups, alkenyl groups (altyl or isopropenyl),  arylalkyl
groups, such as trityl or benzyl, and groups of benzylidene type.



by al kyl, al koxy or hal ogen - such as phthafim de, tetrahydropyranyl
groups; and |ess comonly al kyl groups, al kenyl gr oWRS Q ﬁ'%
i sopropenyl), arylal kyl groups, such asgtrityl or benz? and “groups of
~benzylidene type. 18 7 Septenber 2006 Exanples of ami no protecting :

i of oacer yl g SamPIRn SRR FRotegind °Rtins el Hpak s Ebtbopl B isie ™
the thi enﬁdragegydumrmpacétjﬂegm Hmwar@acﬁagnghw qHe. dléﬂ?léroacetyi group,
benzyl oxy?‘%&?onyl gr.ou e trityl gro - met hoxybenzyl group, the

5 di phenyieRhsYIaFY i’OPﬁe’ff@em%nyl%@M gjia@npthet’qeét-ly-m@pcyw@@ﬁwwrpugnme

oo ane YDA SRR M G ol MM GRG0

pr ot ecki ndipaenyipsatRgbpgriugy, lthie (Hehz@ideh erogsr ihenynitréshzylidene group, the
(Cs- Clo)ar)F/)g (gl Co6 ?koL? ycar bony such as ter{wbutoxycgr bony g %’

benzyl - 10-Bispbaredidane e dne Bi4-methileaedisxybenzylidsme grcm)ami thean-
The sapon%@lbpﬁé[n%g“%g%%ggd ed out in a manner known per se in the

presence pgener ally a mneral base selected from NaCH,

KOH, NaHCCB, NazdigalarkHprétesad ;&%@@cingT @@@@péciaﬁy G@@lﬁ@ﬁy@ﬁbﬁh?ﬂ

out in a mxture of water and a ?ﬁ) | cohol, such as ‘et hanol

met hanol . 2Mth¢Cplaciesy-(C %ﬂaﬂm&m@%’b@@w S@Qhra%tarbbutoxmam@mraar@ebw
an ex SSSO&@R@‘?@NH ative to the amount of ester of the for- mula VIII.
By. wa the nolar ratio of the base to the conpound of the

fonmula Vi1l riyegep sgemmeﬁﬁm@ﬂoﬁ |§@tapamﬁ@at $hé%@p@hﬁfc%&;ehluy cafiaeeent 1

and 3 equivalents. 0 In ste iii), the coupling is preferably carried
out by r eificd iMRINETKNOWM@er sz@-imrtlze wresenge et aisirangdbase,ngenereliy asaingral

For i he chiriors e anh KoM, NastEse Siect RiERANREGESor or “art,
are, for exanpfige s@fpbwﬂoaﬁen t&ahnb@esarﬁadaiutdm a'rﬂbdur@aéPWdiér and a lower
p- ni trophenoxy or 1-benzotriazole grou an N-0O-succini m de -group, 25

acyl oX§ adlgohel; suphaasi ethnael gr meﬂmwi %&9 procassds adventgyeaudiy egfriedout

Fheh 2 AR SRa00 of  E¥baestbn BBy FHRBE MR Lt oL BBt R !

I ﬁ;rrul a Xnbia VAL B ¥hYofl eacamlevnfeemoﬁ@*r&tzolcﬁ tRE D=RBAB theGErhpEshdPef tHe '
formula V1l 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 functiorn, which ‘
are weli known in the prior ar, are, for examplé, chlorine, bromine, an azide, imi-
dazolide, p-nitrophenoxy or 1-benzofiriazole group, an N-O-succinimide group,

25 acyloxy and more particularly pivaloyloxy, (C4-C4 alkoxy)carbeonyloxy, such as

C.Hs0-CO-0-, dialkyl- or dicycloalkyl-O-ureide.

" The reaction of the amine X, of the formula h1-NHZ, with: the carbaxylic

acid of the formula Xil, optionally in activated form, is preferably carried out i the

“presence of a coupling agent, such as a carbadiimide or bis(2-oxo-3-axazalid-

30  inyl)phosphonyl chioride. Examples of carbodiimides are especially dicyclohexyl-

and diisopropylcarbodiimides or carb'cdiinﬁdes, that are: soluble in-an agueous
madium. Another type of coupling agent is axalyt chloride. -



presence of a coupling agent, such as a carbodiimde or

bi s(2- oxo- 3-oxazofid 30 inyl)phosphonyl chloride. Exanples of

carbodi f m des are especial ly dicyclohexyt- and dii sogrsyﬁy(le (?] g1 des
or carbodiirrrides that are: sol uble inigny aqueous 1 um. Anot her type
of coupling agent is oxalyf chloride. 7 Septenber 2006 19 The process is

base.  Pretorrod Blres 1 pltalidiedidy BB OVERIR BrefYith ol EpRRe 4T ©
di i sopr opxdseaﬂnblr@ameeaséhmfeneasacanmree Bebakby af@ tidihdladkihe] MbatyiP@ndie
aproti-c solvent, such as one 5 of those nentioned above. QOtlonaIIy

hal ogenat @d‘dﬂllsﬁﬁﬁﬁﬂe@b{@@ﬂémt i ¢ hydrocarbons that nay be nmentioned

Lot rachl or | de. TeCRICBERgs a5ty cBRIS w3 < Rr aPEonc Pofbl Sheh aniliey "

t he pr@‘erdfe}@bgg)m\eﬁﬂbﬁeﬁla@bvm Il primarily be selected are a glyme, io
such as diglyne, dinethylformam de and net hyl ene chl oride, and m xtures

D thereof . The Cuiinally Jlalegriated @liphatie and @ﬁoemﬁmbvgrmarb%thaéq‘uay e n

he- ol br TEHGRELingis drRERy afont vSieRes MEMRRE dhiofs laRign

ranges betcafssh fotrreictidd, euomrbemamet Shioteter2ensri am@eﬁeﬁzeﬂﬂ 2. As
regards the nolar ratio of. the base. to the acid, this pref erably ranges

between 1 and #reong e M@ferreglrealeembltizabmil/\eemanhabe %qu@d\@eeamgéymehe

ovacol 15 A0R6 Ao bl lElrbibRfaBide R dheblchin SSgite. it “pifiet

nment i oned thérgbf.i et hyl ami ne. The procedure generally foll owed invol ves
reacting the acid with the cou- piing agent, optionally in the presence
of the base, ailh® eemrrtaehrc@upm agatjels pbefevmln ab (easidegsd, (inomolar

FXampl e DELEabS T FRPSALHT & 88 e Balet Pl et B AR
combi nat i @ thet dbdgingPagentse) awd edid of th@ﬁfofrﬂaﬁé mrrangea béﬁhﬁeeﬁ‘ xtaﬁe e s
brought to a t errper a ur e of between 800C and 150C, f or exanpl e.
15 equivalents, for example between 1 and 2. .
As regards the molar ratio of the base to the acrd this preferably ranges
between 1 and 3 equivalents, preferably between 1 and 2 equivalents.
The coupling agents that are preferred are oxalyl chioride and bis(2-0x0-3-
oxazohdlnyi)phosphonyl chiorids.
20 A preferred base that will be mentioned is triethylamine.
_ The procedure genefally foliowed 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 exampie between room temperature and 45°C.
In a second stage, the amine of the formula X is introduced into the reac-
- 25 fion medium optionally in combination with the base selected for the reaction, and
the mlxture is brought to a temperature of between 80°C and 150°C, far example.
" between 110°C and 130°C.
| _ The preparatlon of the compounds of the formula [l in which W represents
CQO may be carried out without intermediate praiection of the nitrogencus function
30 of the diphenylamine, by carrying out: 'l
- a first saponification step similar ta step i) described abavs; but using
as starting material the compound of the-formuta VH in unmodified form;



bet ween 110C and 130C. The preparation of the conmpounds of the fornula.
It. in which.Wrepresents GO may be carried out vm'tjgﬁJt i%ermte.
protection of.the nitrogenous function g0 of the di é’m}? Res

carrying out: - a first saponification step simlar to step ii) described

above; but using ng. mat eri t he compound of the formula Vii in
unnodi fi ed form sggorﬁlg ?Qggbe reguiting GREOQME compisl ehigetre

resul tingmidd b@nyhs%&m@e%wwnth f&h éﬂipne ¥ Hde %%Huia%&ﬂgf INAY 20Ny th

an am-ne of the fornmula X Rl1-NZ ined - above under Téacton

condi t i ongbevariunder treacﬁmseogelmenalslmﬂaeso rthbed gdnerelly esstibed idbove
The corrpounds of the fornmula VI may be obtained by reacting a com pound
of the fo?tﬁﬂlg)XI OH 8~- 0OHXI (R~Oioinwich: Rand i are as

def i nedg above, T ébrﬁp&%H%OBF%déf\f(omaf‘Qﬂ E'H%l?nt?eg ] bh a.h@&J 6VT}‘-4{5}$Q?%HQ§QHE'¢3

(CH2)Nn-Y in V\:hIC are as aove
of a sui tpbilied atﬂ'levfa}rmula){hch as C) 15 copper acetate, and of a base,
preferably an organi c base. Advantageously, the nolar ratio of conmpound
XI to conpound Xl Il ranges between 1 and 5 equivalents and preferably
between 1.2 and 3, for exanple betweengl. 5 and 2.5. The base is
preferably used in a proportion of fromll to 5 nolar equiva- 20 lents
relative to the, anount of corrpound XI tf F| naI |y, about 1 to about 2

e

eqU|vaIents of copper acetate rela angunt of conpound Xl i
general 'y used. The react(R, ef
ap rjoti c sol vent as defined

ra Iy cdtried but in a polar
10 in which:

R and i are as defined above, with a compound of the formuta Xlil
HN (T
Xl

(GHz)n'Y
m which:
n, T,jand Y are as defined above, in the presence of a suitable activator, such as
'j 15 copper acetate, and of a base, preferably an organic base.
' Advantageously, the molar ratio of compound Xl o compound Xlil ranges
between 1 and 5 equivalents and preferably between 1.2 and 3, for exampie
between 1.5 and 2.5.
The base is preferably used in a propartion of from 1 10 5 molar equiva-
20 lents relatlve 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 ouf in a polar aprotic sclvent as defined
above, for example dichioromethane, at room temperature, i.e. at a temperature
25 of between 15 and 30°C. |
As a variant; the compouhds of the formula VIl may be prepared by react-
ing an amine XIV:



above, for exanple dichloromethane, at roomtenperature, i.e..at a

tenperature 25 of between 15 and.30C. As a vari ant; &%ﬁ%&% of the
formula VII may be prepared by react- img an am ne X? : nber
2006 H2N XIV in which: R and i are as defined above, with a conpound of

the formula XV: CF3-S2-0 (T),i,\r\ % XV 5 (CH2),; YIn which T, j, n
and Y are as defined above, i 2hhe presence of Cs2CO8 and a m xture of
Pd( QAc) 2 and BI NAP, BI NAP corresp | to the f la: \ I / PPh2 PPh2
10 According to one preferred enbggli nerpt—of (Rjje i"hvention, the nol ar
ratio-of conpound XIV to conpoun anges between 1 and 3 equival ents

and pref- erably between 1 and 2 equivalents. Cs2CO3 is used in a
proporti onnefhig:om 1 to 2 equivalents, for exanple | to 15 1.5
equivalents, relative to the amount of conpound XV. Pd(QAc)2 and BI NAP
are used ifmapdiargasdclefinedrabovehwithencompound of the farchwaXM:n a pol ar
aprotic organic solvent, such as an aromatic hydrocarbon, for exanple in
toluene, at a tenperature of between. 40 and 150G for exanple between
80 and 110C. 20 Anot her preparation-vari , for the cornpoundsa of the
formula VIl consists in b%ag%an am ng’iof the forrmula XIV, as defined
above, with a conpound of ¥ 8h& for S 7 Septenb)t(a\rl 2006 22

N | (CH,),-Y

In which T, j, nand Y are as defined above, in the presence of ‘ngcoa andAa
mixture of Pd(OAc)z and BINAP, BINAP corresponding to ihe formula:

PPh,
PPh,

&3

10
) According to one preferred embodiment of the invention, the malar ratio of
compound XIV to compound XV ranges between 1 and 3 equivalents and pref-
erably between 1 and 2 equivalents. |
~ Cs2C03 s 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 soivert, such as an
aromatic hydrocarbaon, for exampie in foluene, at a iemperature of between 40
and 150°C, for example between 80 and 110°C. |
20 " Anocther preparation variant forthe compounds of the formula Vi consists
in reacting an amine of the farmula X1V, as defined above, with a compound of
the formula XVI:



Br (=1 XVI (CH2), Y in which T, j, n and Y are as defined above, in the
presence of a mxture of Pd(dba)2 and P(tBu)3 and f ali
nmet al al koxi de type, such as potas- 5 si or sodi u%ﬁnsgpﬁgﬁlﬁ)gg,z@ﬁhoxi de
or tert-butoxide. Pd(dba)2 denotes bis( enzyl | deneacet one) pal | adi um
This reaction is preferably carried out in an apolar aprotic sol vent,
such as an aromatic hydrocarbgn, for('E){arrpI e toluene. The nolar ratio of

conmpound XVI to conpound XIV gereradly ranges io between 1 and 1.5
equi val ents, whereas Pd(dba)2 anu)3 are used in cata- lytic anount.
D

The base is generally incorporat jo the react)yyn nediumin a | arge
excess. The conpound of the fornmula=\X_can_be obtained by introducing a
protect- 15 ing group for the am no fUrdeioh, starti ng with a conpound of
the formula XVII: NHS (T)i XVIl (CH2),; COO-1 in which: 20 R, i, j, T
and n are as defined above. For the determ nation of the reaction

cond 11 ona MBI Beadd (B8 A feMiie A T e8Pt o ¥ pubcure of
preparat i OPd(&bcﬁ)@Qnqu(kBu)a%cpbf hhrsbasinalkali hlethNabkicle YHeelicts 88 ippiad

The conpounds the formula XVII can be obtained sinply fromthe corre-
zs spondi n§usbapediug! meihowde crthoxide oried-butedgeenber 2006 23 (R), NHS

o X1 2, LS ey iendactibhélplidati 91 0 @00V, by
~ - This reaction is preferably carried out in an apolar aprotic solvent, such as
“:j 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-
Iytic amount.
The base is generally incorporated into the reaction medium in a large
excess. _
The compound of the formula IX can be obiained by introducing a protect-
15 ing group for the amino function, starting with a compound of the formula XVII:

| NH M XVil
: \) ' (H)i‘©/

(CH,),-COOH

in which:
20 'R,i,j, Tand n are as defined above. )
For the determination of the reaction conditions, a person skilled inthe art
may be inspired by the conditibns 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 XVH ca-n be obtained simply from the corre-
25 sponding compounds of the formula XViH: |



s base. Anong the mneral bases nentioned above, KOH and NaCH are
preferred. This reaction is generally carried out i’f‘S? t&hherooguch as
an aqueous sol vent, or in alcoholic me@h qUm (for exanp B In a | ower

al cohol, such as nethanol or ethanol, the term"lower" denoting al cohols
containing froml to 6 carbon atons). Anot her type of sol vent consi sts

of ethers, such as ethyl ene,-g ycNH r I ene gly)g If
pol yet hyl ene glycol. T i tenp e ranges fr HiF oom
t emperature (15-250) t w e conp of the fornula XVIIl can

Q
be. prepared by coupling a cOow” pound of for rrul a XIV as defi ned above
with a conpound of the formula XIX (T KCK 15 (CH2), in .
which: T, j, and n are as defined above, |n the presence of a base of

al kali metal al kox- ide type and a m xture of Pd(dba)2 and P(tBu)3. 20
The conditions for carrying out this reaction are of the type recomended
in the cas‘BVm'Cl't"he reacti on of conpound XIV with conpound XVI. The

Foaction db bl ArBl e bt i A b el AR i Hagsh fubl BB a Miaraly. -
24 7 Sept avdiy, ARGy tite n‘ﬁnér@l'ﬂétsemenhané@ aebvd, KOHaad NADHE 28 piiefeiraed

above, in the presence of a base of alkali netal al koxide type,
preferabl'y potaBys igaetion isgrnaraliecanied outin aeseivenie SUSh Ascar agueeus sgl

Pohe SRR 68 ol f b e, i

Pet hyl f astrafbidthe wrn‘eﬂbwbﬂ@;rmﬁhgelmdmmﬁmu%mnh@re/bmdeatom) 9
ernatlvely a sol vent- of the type such as dinet sul f oxi de. The

process i's prefAnciBey e of slvenitcangists ef ﬁﬂ‘@s‘énwl'bﬂs Sthyene giycel, prepyl-

out 1 ndSpr SREBBEBR o PoPRveRe AR, The ket t%ﬁpﬁéﬁﬁ%%sfgé%%

to 5 ~ temperature (1 5-25°C) to 150°C.
The compounds of the formula XVIH 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
(CHp)-CN

DI

in which:
T, i, 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{tBu)a.
20 The conditions for carrying out this reaction are of the type recommended
in the case of the reaction of compound XIV with compound XVL. |
The compounds of the formula XVIll can alse be prepared by the coupling
reaction of an amine of the formula XIV with a2 compound of the formula X



equi val ents and better still up to 2 equivalents. This reaction is

advant ageously carried out in dinethyl sulfoxide, ﬁﬁﬁk of the
base to the conpound of the fornula XX sganging bet vveg @hﬁbéﬁi‘?@

equi val ents and preferably between 1 and 3 equival ents. The invention
also relates to the conpounds of the %ﬁrrrul all that are novel. Anong

t hese conpounds that are distinguishedd/pore particularly are the

conpounds of the formula Il1: S{T)l ~ 111 S02 NZ-R1 in which: 1,
j, R .Zand T are as defined abo R| represe phenyl, which is
% radicals St 25 -(CH2)r Ph, in

optionally substituted by.one. or
which Ph is optionally substituted™® ‘?ﬁ?hﬁﬁ nore radicals Stand r
represents.. an integer selected fron{ -l und 3, or alternatively R1
represents -(CH2)t-Het, in which Het is a radical selected from pyridyl;
i m dazol yl; piperidyl; 25 7" Septenber 2006 piperazinyl; and pyrinmdyl,
the said I | i ? '

e sal 3 WAGhEN TR s LTRBasiil RsoRioR o AR Rl fh

of the foaikoxldlegtypenpmwabI)dpcbhaaetdn’otert-batoﬁ(mG’ruI a lll in whi ch a) Rin
p05|t|0n2: in 05|t| f 0; Z=H, and R Eridyl;
or b) Rin posPHIt® ezsolvwfﬁnar&ogw%ﬂlmpeam@ivqni@ aqdcmorz:nm Warlwsoi-

repr esent I I

L enr eoen: Lottt e8I of pRld cgY such'ag aBe SRSt ino R fof
repr esent mld?e 4dld16’llnjllf0ﬂ]1m¢b dimémylacetarpm ot naxﬂnetrmphmmmwlanﬂdék c-zr
I\_l% a’h% resents 2,4, 6-triisopropyl phenyl; Z=H i=1;
' R-dl @'Fﬁ‘ﬁ‘@i‘(“ﬁ‘)’ ‘?Iléentf‘? theltYPQ)BB‘F]I aéﬁlrﬁethmizsmﬁ%a& tion 6 = Rin

position 4 = Npge hrozeds i preferably-chiried out it the WrEebResYsrtaRYSdaitiay ! -

10 amount of compounds X1V and XX. However, it may be advantageous to carry

5

out the process in the presence of an excess of amine XIV, for example up to 5
equivalents and betier siill up to 2 equivalents. .

This reaction is advantageously carried out in dimethyl suifoxide, 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 alsc relates to the compounds of the formula li that are
novel. | |

Among these compounds that are distinguished more particularly are the
compounds of the formula lll:

NH._ (T) .
(Rh@/ -
.- I

‘ SO,-Nz-R!

20

in which:

i, §, R, Zand T are as defined above;

FI1 represents phenyl, which is optionally substituted by .one. or more radicals _St;
25 -(CHy)-Ph°, in'which Phe is optionally substitited by one ar more radicals Stand. -

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

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



O her preferred conpounds of the fornula 11 are the conpounds of the is
formula I'lT inwhich: i, j, R Zand T are as define bove; = - CO
Rl represents phenyl, which is optionallgg substitut eg7 ﬁﬁpﬁmb&}%ﬂgﬁe
radicals St; -(CH2)r Ph, in which Ph is optionally substituted by one or
nore radi cals St and 20 r. re rese.laHs an i nteger sel d Irog , 2 and
iytediyone om

3; or R riEpPEdiivisand aupimigid; T edicalbeingo Et‘qréﬁqﬁ’c%{-l'
pyridyl; i I r r . _
" adi cal beﬂ“‘ageaﬁ%‘?“%'ﬁa?“ 2 8 sl R g8 oY 2B i s e
sel ect ed fs:orrmmrteriwjloanm@bownuadsn!eﬁngarbg therﬁmnnmuialﬂlyn Imldm:lyenat ed

al kyl t hi o; l.kyl a alk t|o al Ly e ed alk

opti onal | yahgll ’Bd@?ﬁ%gﬁ i Pﬁﬁ@ a‘f)szﬁ(ﬁ?rér =0 ZU% ?'Qﬂgiﬁ céﬁllocycl e
optionakl ygisubstituted by alkyl or alkoxy, and t is selected froman

integer 0, 1, 2 and 3; with the exclusion of the follow ng conpounds
defi ned byb)f Brimgloaitiori 2i=nH/\inipﬁsnttca‘) 4R Nozeim@;tj&m ZaH)iambBheeplasents 2,6-

2 ELPS%B:@&@W% 5&&5&8@‘@%&" ShecBayBiihy 1 © 2 ot haxy 30 pheny
4- gﬁmﬂ QQW
phe:];rFt % hy| en F FZ rretﬁrtlﬁequ %Paﬁir%hf(%g %iﬁélthwép@t 1 Rj

2-pyri dyI d)l F—%é;re}ftekﬁﬁts Eiﬁdmﬁrcfﬁdmehghbez BQQ%OQ&OM&RGI)WMBM&W
forrrula II 6h2; are distinduished are the com pounds of the formula IV
H(T)i ! = H(CH2)n WNZ-R1 in which: 5Wrepresents-CO or -SQ2-;

|ls (1)pt Fona l'y sugé%l tu?é%’%gﬁl%ﬁrd@lﬁn%@% ﬁch f&ggﬁ% Wm ch
whi ch Ph ifs Roptpositidr 2 :thBtpolslﬂoaOB By ¢m gositionot e Nthl jcaBsj SO; ZSt H ﬂ
ZFL;?E ﬁ?0f2r8rginqle%hro?<y-£pyﬁln’1?r%ﬁgl atom cyano; optionally hal ogenated
Other preferred compounds of the formula It are the compounds of the
15 formula iif in which: |
i,i, R, Zand T are as defined above;
W =-CO-;
R' represents phenyl, which is optionally substituted by one or more radicals St;
-(CHg)~-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 -(CHa)-Het, in
- which Het is a radical selected from byridy!; imidazoly!; 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 halagenated alkylthio;
alkylamino; dialkylamino; optionally halogenated alkyi§ optionally halogenated
25 alkoxy; a saturated or unsaturated heterocycle optionally substituted by aikyl or
_ alkoxy, and t is selected from an integer 0, 1, 2 and 3; with the exclusnon of the
foHowmg compounds defined by formula I in which:
a) R = 4-methyl-3-nitrophenyl; 4-ethoxyphenyl; 2—bromo—~4-—n’rtrophenyl; phenvt
4-bromophenyl; 2-chlorophenyl; 3-fiuarophenyl; 4-methoxyphenyl; 2-methaxy-
30 phenyl; 4-dimethylaminophenyl; 3-methoxyphenyl; 2,4-dinitraphenyl;. 4-methyl-
phenyl‘; B-methylphenyl; or 2-methylphenyl; =2 3;-‘H=N02;:1=0;_‘
b) Ry = 2-pyridyl; i=3; R=NO3; j=0. |



i o al kyl am no; dial kyl am no; optionally hal ogenated al kyl; optionally
hal ogenat ed al koxy; a saturated or unsaturated heterocycle, which is
optionally substituted by alkyl or alkoxy, and r rer?r mb%ZO%eger _
selected from1, 2 and 3; or R repre- &fts -(CH2)t-Het, in which Het is
a radical selected frompyridyl; imdazolyl; piperidyl; piperazinyl; and
pyrimdyl, the g#ist cagipeahddedmieoRirrinelll haule! tisthgtishaddireoife @om-
nore radicals St selected fromnitro; a hal ogen atony. Cyano; optionally
hal ogenat eRewnds ek thedomaulaiVini no; di al kyl am no; optional |y hal ogenat ed
al kyl; optionally hal ogenated al V{t}fxy; a ﬁlurat ed and/or unsaturated

het erocycl e, which 1is optionallyasubstjt d by al kyl or al koxy; and t
is selected-fromthe integ:l ] 3. 20 The conpounds of the
formula i above can bfRyset nternedi - ates I the synthesis
‘ at’so have an anti- oxidant
activity that nmakes them capable of limtyng the destructive activity of
oxi - dative free- radical species. The co hd&-DEZ-Bhe fornula | of the
invention increase the level atnitric 25 oxide. A solution of a conpound
of the forimwhich: of the irvention spontaneously releases nitric. oxide.
Thai nitri l_ons_r.es I.ng rerefromare:titrated by calorinetry by
means o% aﬁgﬁ%%?$¥ysfghééﬁfs i ess). To'take account of any rel ease of
nitrate ijongR,iNapdd Atas Hefitd®imCldimt®s, bacterial nitrate reductase is
added to the reaction 30 mediumto reduce ahenitrate ions formed. 7
s’éﬁéenber Bbogpreagntehpheryl) whichgstaptionally sabstiutece by mnte spmagetradicals St;

def trat ' tivity. T t d t . , ed. out
U anspatGherEhinl Whidy BECE Sribalg SioRGIRTERE Bhe Srandre et Sty s
(i ¢ rati . b s o of
_ aI ;n(:;agen'tJ S%J%?%Fﬁ?ﬁgﬂni t r';taehglgggﬁtaa%e 's %h%&*%}c%ﬁ'dulyﬁk\% rrﬁ%lgepq% 1. 5hI5cI%S
buf f er 102 1dikpiindyADRIkyIsming;Fopionally Baltgenated tedkydplaptionalipfhalogenated

B oo Ry RGeSt Bl R o el oy
reaction 'ﬂ}éynhﬁ-rmlsﬂe% Pieprddbng a%oiﬂtéaeﬁeéefat%&#.%m r1§@9§m 3§ 8t eiBepre-

(34410). T resulting mxture Is stirre mn at room tenperature,
and t he opdanial-(@HpkiHst, 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; aptionally
halogenated alkylthio; alkylamino; dialkylamino; optionally halogenated alkyl;
opﬁonally‘halogenated alkoxy; a saturated and/or unsaturated heterocycle, which

) ' is optionally substiiuted by alkyl or alkoxy; and t is selected from the integers 0, 1,
2 and 3. : '

20 The compounds of the formula 1] above can be used not only as intermedi-
ates in the synthesis of the compounds of the formula !, but also have an ant-
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 increass the level of riitric

25 oxide. | _

‘ A solution of a compound of the formula | of the invention 'spontahecusly
releases nitric axide. The nitrite ions resulting therafrom are titrated by colorimefry
by means of a specific reagemnt (Griess). Td‘také account of any release of nitrate
fons in addition fo the nitrites, bacteriat nitrate reductase is added to the reaction

30 medium to reduce thenitrate ions .formed. -



o is then read at 540 nm This value is proportional to the

concentration of nitrites + nitrates In the nmedium | br atd range
is made for each plate, using NaNQ2. TE% results ar%égi’s{"l@?)fi?% prol / |
(pM of nitrites +-nitrates released in“Table A for some of the conpounds

of the fornmula | given as exanples below. The conpounds of the formula I
of the inventi drmedioiowing:testewbrotagiedaaut sbsasitn demppsbateotisiatiivity.

free-radical species. .. The rg\;‘ocol used to denonstr t.en%he acti Vi éy QI
the conpounds & FRAGHISNS i AneasUrements Ak Saled Rut D iensrent padl | o
aqueous s @iatbOMhb tebBrotiRES BRE diisofeRl 4ICtHeCHPe oGSO R & RRAEERRMEH ¥

oxi di sed on their protein conponent, apolipoprotelin-B." 20 This oxidation
makes t he 3oauM iinl diniethyl egtfexide. W5 ¢h dfsa esgalgeint exdbritaining qitratea reductase

h | gqical,, ef.f | d ] led t. i
bl ack o Agi1E wirakiacto mbipH B TSR cal et BEVRBER.X anfERbh R by
ndi meth | . ; . . . :

DL ot o o iaespRbC RS hof Blody) Rl CohberhiatiotloP 50 Af) s fenigder™"
stirring, {0 leach wellr Aftes stimiogh e tikivre? a incubste 3 16; 4 howrsatf37°& The
fl ding is tak i taf] 360, ri di t 4
oy She Roseline e llonP by B0 150 B arner el E58rEe edaof The

q . e sy et : ‘ .
B opor t i on Sy i Wafice SRIAETI0CS Hin'a¥dem KHipérdiid) ehffiooptice) densiy
producte 3 tercrdad at $4@dm. dhis valtieie peeporBonalriodbe tcoacentration ehoitéiiesan -

L R e T
O Enamm a2 borlie RS 2 Rl ol B QRTIAN M Ghes AonkheB ehsdt P
Ni trites- Niableaider s¢mde) of the copotinda®f thé fetThula | given as examples below.
' The compounds of the formula | of the invention decrease the biological
15 activity of oxidative free-radical species.
The protodol used to demonstrate the activity of the compounds of the for-
mula | is described below.
Human LDLs placed in agueous solution in the presence of cupric ions,
_ become spontaneously oxidised on their protein component, apolipoprotein-B.
20 This oxidation makes the particle fluorescent, which is exploited to measﬁre a
e 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 g1 of a solution of human LDL at a concentration of 120 pg/mlt and -
25 204l of' 100 yM CuCls. 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 mixiure 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. | ‘ R
The concentrations that inhibit 50% (ICss) of the oxidatiorr are: prepared
from three concentrations of the test product. They are given in Table B below for
some of the compounds of the formuia | given as examples below.



6b 58 9b 46 10b 67

13b 92

14b 90 15b 82

16b .97 17b 82

19b 52 20b 53 22b 68 23b 60 29b 90 54b 108 55b

137b 94 2508 Spteiher 2006 c" °2

18b 81

15b 4.8

133b 51 . . 134b 55 135b 75 . 136b 98
Tabl e B Exanpl es Antioxidant effect 1C2O(fiM 1b 4.6 4b 12.7
132b 9.3 ’
Table A
Examples Nitrites-Nitrates
()
1b 63
4b 70
5b 47
6b 58
9b 48
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
136h 98
) 137b 94
138b 95
13%b 88
5 Table B
Examples Antioxidant effect 1Cso
o (1)
ib 4.6
4b 12.7
15b 4.8
132b 9.3
135b 86 .




135b 8.6. . 7 Septenber 2006 29 The compounds of the formula 11 above
can be used not only as internedi- ates in the synthesis of the conpounds
of the formula I, but also have an anti- .oxi dant act'ygePy iRl 2006es them
capable of limting the destructive actzpwty of oxi- dative free-radical
speci es. s The anti oxi dant activity of TThe compounds of the fornmula It is
revealed in vitro, for exa evaluating the ability of the

conpounds of tH& f«'@ﬂ"ﬁ*ﬁ”ﬁdﬁ PNE"&? f%%% Htahaye @80 Bavised st qn&vﬁﬁﬁ?téﬁﬁﬁ@r
wei ght h%ﬂ% érb toﬁg') %&m 81‘ The fcbﬁﬁ}% A URSIEERRAURD | Bt Qﬁoq‘%ﬁ%l o 8%:[-

certatn nu rrrula [T are given

bel ow. 1CbeaP@ﬂE:c@vﬁ3}< ahraxl e ke thepi gableeéif l&mttmg@ﬁ@ dedtrubtiv@ attiviBaoflexio
33a 12.9 132a 7. 134a 4.5 135a 7.5 136a 19.8 The conpounds of the

i nvent i orflagivett Fﬁ?‘l‘%ﬂ'%’l%ciesand Il al so have a hypo- triglyceridaeni ant

pat hol by cal aMEarietanFacRascs B sorbafRYR S Mo ffab® T Bofeaitd i€
i nvent i onith®) fop eRantie chy bealuatifiig the albillte &f the Gomfppuneisadistheffofmela M adt y
acids in the blood and of jincreasi El’%rﬂt he |evels of HDL cholesterol in

t he' bl oodireveret thefaxidation eiHewmealecHiaiweight humarliRepraéiginsasul i naeni a,

These propor 10 B USERRARRY b 2%, o800 01 R ol B oo

of the formula Il are given in Table C below.

~ 10

- TABLE C
| ' Examples Antioxidant effect iCso
- ()
4a 9.1
8a 100
33a 12.9
132a 7.7
1342 - 4.5
135a 7.5
136a 19.8
) The compounds of the inveniion of the formulae | and |i aiso have & hypa-

triglyceridaemiant activity. This activity was espemaﬂy observed by the inventors
15 on a pathological animal model. ' '
| The compounds of the formulae | and lI 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. | o
" 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-.usek_xi in the
prévention and treatment of diabetes, especially an account of the improvement
in the sensitivity to insulin.

Thus, according to another of its aspects, the inventior relates. to e use

25  of the compounds of the formulae 1 and H of the invention for the preparation ofa



prevention and treatnent of diabetes, especially an account.of the
I nprovenent in the sensitivity to insulin. Thus, according to another of

its aspects, the invention- relates to the use 25 oﬁgéﬁﬁw of

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

Sept ember 2006 30 nedi cament that can B8 used in the treatnent of _

nmetabolic insulin resistance syndrone (MRS). According to another of

i ts aspectmgdichmentvibat ican belusedsint thea tghiment efitnetabalic dosylivs résistance
conprising at | ea conpound of the formula | as defined 5 above in
conbi nat i ?mmﬂmfn 3@" ﬁgist one pharmaceutically acceptabl e excipient.

According to y‘?icc%’i‘@i‘i'lp% dothéSofaiPeS stts LR ltl{?é(r?cfbtn' l‘@?a’ﬂé%l gte??h%ﬁ"nﬁceutl-

phar maceut i cal conposition conprising at 'l east one conp

formul a |ical |conqmﬂmmacomprwrtg1ahﬂeaséa‘s~te oompmmdn@fcm fommla la&s dpfinblie
exci pi ent These conpounds cﬁn i;ﬁﬂadm nistered grally in the form of
tabl ets? RROVE|IR CORNIRALRN Wit @t leant ne pharmaaeuticaly ‘PQQF@%’Q@ gycipient.

contr ol | ed 1 el aaspraihgl 18vEROURbinor! B JQIIBICT 40 HOLRRLACaRE) 118"

transdermal ly in ormwof an a esive ansdernal dévice ocal

in the forphanrhaaeatnd:altomnposzhcaan:nmprg&ig a\lexst ioheceampound of theriommala 1
adm nistration is epai:’ %aaddlngadtothe active ingredient a filler
and, wher dn&pMbinaton with at agshope gl F‘@Cﬁﬂﬁﬁﬁl'mcc%’tq‘mﬁﬁm'm%meant a

COLOAT O 2. HRUAUKGEBLIRRS Sn 58 SenSABRA"Grdl o WL BB o

f| |l ersoi mdpudmslmtgmeles:wﬁh smmediatesmwmorgbnm r@leabetmtravenously
crystal line cellulose and silicon dioxide, and exanples of binders

i nclude ﬂBIiD%vaH'?I°aﬂBdﬁlﬂC}abl%(ﬁ%ﬂﬂﬂaWa@d%mﬂWéﬂH{]\Bc@mhpf)éé' adhesive
met hyl cel ly rélr‘% Fpéf&‘é\hée rox&:hrtﬁa%ﬁ%*ﬁp s%%tﬁ aﬂlﬁ]adﬂ

hydr oxypr opy ose ropyl imeth Ci um citrate,

dextrin and ped solid Emnpdmiﬂomfroﬂ ukallmtrﬁstraﬁdmdaepmredeby Gildiice & ahe,
tal c, polyethyl ene ?I ycol . silica and hardened plant oils. The col - orant

my be anyactye dngedias aillareand, grherecappropsale abinder, &disipiesiast @ bibsiar
corr ?Cﬁg SSC}dn"t‘cé Ug&&ﬂc W corfadlbr 'évi\‘lépﬁy %Hfg@fq@ the' iﬁﬂfecln?é’%(ﬁﬁletné nt

in oil orm or neo Cl Nnanbdn Fj ess O say,
t abl et or ngathﬂb%tnmgrabeIewlﬂoa\kﬂe,rar(w&mmelh sugar, gelatine or the

1 ke. Examples of fillers include lactose, corn starch, sucrose, glucose, sorbitol,
crysialline cellulose and silicon dioxide, and examples of binders include
poly(vinyl alcohol), poly(vinyl ether), sthylcellulose, methylcellulese, acacia, gum

- 20 tragacanth, gelatine, shellac, hydroxypropylcellulose, hydroxypropyimethyi-
cellulose, caicium citrate, dextrin and pectin. Examples of lubricants include mag-
) nesium stearate, tale, polyethylene glycol, sitica and hardened plant oils. The col-

orant may be any colorant permiited 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 ptt reguiator, a buffer agent, a suspending agent, solubiliser, a stahiliser, a
30 tohiéity agent and/or a preservative, and by converting the mixture into.a form for
intravenous, subcutanecus or intramuscular injection, according to a conventional
process. Where appropriate, the injectable form obtained may be freeze-dried by
a conventional pracess.



An injectable formconprising the compound of the present invention as
active ingredient is prepared, where appropriate, bymnXl %e } d
conpound with a pH regulator, a buffer agent, a sug?’e@#ﬁbﬁ g%@?ﬁ

sol ubiliiser, a stabiliser, a 30 tonici®y agent and/or a preservative,
and by converting the mxture into.a farmfor intravenous, subcutaneous

or intranuscul @xampleecsii Susperciray dysatst mcmd@omeqwld:@lmmgmy@@@até/\w e,
appropriate, the injectable, forrrrobtained may be freeze-dried by a
convent i orfBidrxysiiadeeliutoss fAcacib PoyGRed JUTERagpFarthe odigp EAtIORYMaIBYt S
I ncl ude I yet hyl cel | ul ose, acaci a,
powder edngéuew{c’%ggéacaﬁ@ﬁ?t@gg?éz% g@%@%ﬁgﬂ%’?ﬂéﬁf&qéel | ul ose and

pol yet hoxyl at ed-xapn et auf solsilisers dheludboarmiresil sbliciibd iith §@Ig§x§lmywﬁ%,
castor oil solidified wth polyoxyethylene, 5 polysorbate 80, :
i cot | ramRRlYSaeRIBEh ISP inamides Palyeiioxyiaied sarline menolavaie #yd the sihul

of castor Qi ' |n;addition, the stabiliser enconpasses sodi um
sulfite, se%’u‘ﬁf‘%@"a@ ‘%%Weé}'lcgnd ether, while the preserving agent
enconpasses net|f\ddditidn dhe stdisiigaradrioomSidarl - sudiyfr suififee RaaRie méeekhifite
acid, phenol, cresol and chlorocresol. i0o According to another of its

aspect's, tang eiganwhie thelpeserving agentuercasnpassasomsdiyl do-bydiaxybeozegiea |

 pat hol ogi 4T EvdBhybelf BERRBle Ao ndhaliCreROTEN snoRSorbRERi e
pr.oductg on and/Acordingdodaidtrer of iite apeenyithb diveriisiorélafs footienasefofid s
fihal aspects, the invention relates to the use of a 15 conpound of the

fornul a | Icompounseoithefarmulaohas fetined abruk feraiie pregaraiiamer & magdicamente

bel ow i ntR6 TR o RBRE RS o Ol ERl Y W B B b Mg
machi ne uspeductionead/dr Bl oxidaiestsRe Yonditlboh. 20 the exanpl es given bel ow
is 300 MHz. The LC-MsS spectra are obtained on a sinple quadrupol e

machi ne, equi gesardingHoaneptis fiseprape@sothe inveatipn aelates to the use of a
15 compound of the formula ii for the preparation of an antioxidant medicament that
can be used as a free-radical scavenger.
The present invention is ililustrated below in the light of the following exam-
ples.
- The frequency of the NMR machine used to record the proton specira in
20 the examplies given below is 300 MHz.
) _ The LC-MS spectré are obtained on a simple quadrupole machine,
equipped with an electrospray probe. -

Example 1
25 4-[1-(4-Methoxyphenvl)-2-oxohvdrazino]-N-pyrid-3-ylbenzamide

a) 4-[(4-Methoxyphenyhaminol-N-pyrid-3ylbenzamide
5.4 g (5.85 mmol) of tris(dibenzylideneacsione)dipalladium (0), 10.9 g
(17.55 mmof} of racemic BINAP (2,2-bis{diphenylphasphina)-1,1-binaphthyl} and
3379 (351"mrhol) of sodium t-butaxide are added to a mixture, under nifrogen, of
30 65 g (234 mmal) of 4-bromao-N-pyrid-3-ylbenzamide prepared according to C.A.
(1967), 66, 37125h, 34.7 g (281 mmol) of 4-methoxyaniline and 825 mi of diglyme
(diethylene glycal dimethyt sther). The reaction mixture is heated at 130°C for 15




25 441 - (4- Met hoxvphenvf - 2- oxohydr azi nol - N- pvri d- 3-vi benzam de a)
4-f (4- Met hoxyphenvl ) am nol - N- pvri d- 3vl benzam de 5.4 §(??) gl% i %0)0 f
tris(di benzyli deneacet one)dipal | adiunt (0), 10.9 g ? . g ol f

racem ¢ BI NAP (2, 2-bi s(di phenyl phosphi n 1, 1- bi napht hyQ and 33.7 g (351
rnrnol) of sodiumt-butoxide are added to .a m ture, under nitrogen, of
30 65 g (2%ursmaitgr obolindyrhof-watey raird addet ewnizitei e ixturceiganarhotet aitbigiigyit o
G A (1967),66.37,125h, 34.7 g (281 rnnof) of 4-rnet hoxyanhline ands25
rril afdigd ie. (di et hyl ene glycol dimethyl ether). The reaction nixture

is heated at . 134, ‘ 33, i 4 |
of water are adﬁg%@%ﬁ%ﬁéh#e}? urggfi?gé g)%? Sqa%(?’eéné\;mﬁ)p (Hélél\%$64ace {&e@.gmme
organi ¢ phesrdtsd iesiiod avisolid H2€ldudy, iveisicloy efteNaRGftioanth RBENmME @i-dichloro-

centrated to give a solid residue, which, after trituration in 250 m of

di chl or 8- "setianestid dpdna utaE vaeken, isdeausialised Bemyeihandl fxgiveddrs g of

et hanol to, gi .1 a beige-coloured solid. (Yield =55.999. mp.
= 178- 180@%2'\@%12%‘3'?:&63' %3'19235 (NEl); 1647 (CO 10 L(C-IVB ES 320./%4 (M+E)
NVR (DVBO-d6): (Yidld =2B8.986B6 (3H, 2s); 6.9 (4H, m; 7.2 (2H, m; 7.4 (1
H m; 7.85 (2H d, J=8.7 Hz): 8.2 (1 H m; 83 (1 H nm; 85 (1H s);

8.9 (1 H d, Jep.>=H$-1800C1 (1 H s, exchangeable with CF3C0O0D). b)

4-f1 - (4- Met hoxy,ph )o2- nazinol ~N.pvrid-3-vl benzam de 15 A
sol ution of 18.'% @&%/éfs‘é'rf%ﬁ(\f\g#)’ﬁgg?dmitrite in 375 mM of water is
-added dgopw Se,L@NSW:SﬂPﬁﬁE@gﬂfé to a solution of 41.8 g (131 nmol)

of .the conpound prepare 1 a, in 1300 mM of acetic acid. ‘
After stirring NMR 20830t AB4r andn3.861(8HatAs) 6.9 (MH/ eagt7.8r(2hparid.4i s

Cod Chon"\iHh s dhsefo o 887 P B 8T8 B B B e delle
settling °*f=2-§¢'*2§2f@-q2§“"’%' m%a%mh%@ém[ ution and then with

wat er unti neut ter I's dri over
b} 4-[1-(4-Methoxyphenvl)}-2-oxohydrazinol-N-pyrid-3-ylbenzamide

15 A solution of 18.1 g (262 mmol) of sodium nitrite in 375 mi 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 ml 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 exiracted with CHCls (3 x 1 1) and then with

20 CHgCls (6 1).

The organic phase, separated out afier setiling of the phases, is. washed
) with NaHCQsz solution and then with water until neutral, after which it is dried over
NagS0,. o
After filiratlon and ‘concentrating under vacuum at 25“0, a solid is
25  obtained, which is triturated with 800 mi of pentane. |
The solid is filtkered off and dried, under vacuum at raom temperature o
give 44.2 g of an orange-beige solid. '
(Yield: 96.9%).
m.p. = 167-169°C
30 iR (KBr): v = 3326 (NH); 1649 (CQ)
' LC-MS ES": 347.29 (M-1)
LC-MS ES™: 319.30 (M-NO+1)



Na2SO4. After filtration and concentrating under vacuumat 25C, a solid
is 25 obtained, which is triturated with 600 m of $ {1 bThg aglid S
filtered off and dried. under vacuum at roomtenperatu €n g 4.2 ¢
of an orange-beige solid. (Yield: 96.9%83 mp. = t67-169C 30 IR (KHr): v
= 3326 (NH); 1649 (CO LC Ms ES': 347.29 (Mt) LC—MS ES+: 319. 30
(MNOHi) 7_SeptieniFe(DRIS-d.P3f e 960! {381, 2)0TIRTIH, );¥05
(3H, 2s): [/ m 6}3 (2H - Q?‘HH 99, (7~"H I—?

8.90 (1 H(Ztﬂ, ru);ﬁtﬁﬁz?)l,,minB 50( 1HHn)2$)90 (1EI @héntzéa HZ)Ta1Cy§|($H 23)9H16N408
(Ei’:?rpl?)g)z igéie'ﬁ{&l'\ﬁﬁa!%&:&gﬂéﬁ 3(3]4é.§6 66 16.00 Found 65.28 4.62 15.84
N- (4- Met hoxvphenvl) - 441- ( 4- met hoxyphenyl ) - 2- oxohydr azi nol benzarni de a)

Et hyl 4- F(4- et hoxyr) henvl)am nol benzoate A m xture of 0.5458 (3.3 mmol)
of ethy$ 4-am nobenZe%t e, 0.5% %y (3.3 M¥ol) of copper acetate, 1 g (6.6

nmol ) of 4anet hoxyp bor oni cid an 670 g (6.6 mmol) of

triethyl ar#?q@”féﬁe Orﬁwzf di ch‘fgéomat hag@'gg stirred. for 24-15 hours at
room tenpeg@ind €. Adgipgher. 1 gg$6. 6 muojg ge#f 4- net hoxyphenyl boronic
acid, 1.19 g (6.6 mmol) of copper acetate and 0.67 g (6.6 nmmol) of

triethylanine are then added to the nedium After stirring for 48 hours
at roomtenpera%ure Ehe reaction nediumis poured into water and
extracted with P? After filtering off an insoluble material and

separayjon of ts.nases ' VB AL 18-mb 8 gPI9aRGo A oPiRRSZ h obRSkIAhien D
wat er, dried over €n c

rési due, purif |aédﬂwl@hﬁéfmgm xepianybaminclbengoatef silica in a hep-

E:?;S{ gf le acet telxq‘u?(et ucgfeo(564519? (393' Vneusno O?Be%y?fdf-%?r'n Sbgﬁzooae %597 g

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

0.670 g (8.6 mmol) of triethylamine in 20 m! of dichloromethane is stired for 24
15 hours at room temperature. A further T 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 iriethylamine
are then added to the medium. After stirring for 48 hours at room temperature,
the reaction medium is poured into water and exiracted with CH.Cl,. After filtering
off an‘ insoluble material and separation of the phases by setiling, the organic
20 phase is washed with 'w.ater, dried over NaxSQ, and then concentraied under
: ) vacuum. The residue, purified by chromatography on a columnl of silica in a hep-
tane/ethyl acetate mixture (6:1), gives 0.543 g of beige-coloured crystals.
(Yield: 80.7%). .
NMR (DMSO-dg): 1.1 (3H, t, J=7.1 Hz); 3.6 (3H, s); 4.1 (2H, q, J=7.1 H2);
25  6.7-6.8 (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} Ethvi 4-{(-butoxycarbonyl}(4-methoxyphenvilaminolbenzoate
0.354 g (8.84 mmol) of NaH at 60% in ail is added portionwise, at 16°C, to
a solution consisting of 2 g (7.37 mmol) of the compound prepared in Example
30 23, in 20 ml of DMF. |
After stiming for half an hour at room temperaturs, a solution of 1.6 ¢
(7.37 mmol) of di-tert-butyl dicarbonate i 10 mi of DMF is added dropwise. The
reaction medium is stirred at room temperature for 40 hours and then poured into




(Yield: 60.7%. NWR (DMBO-d6): 1.1 (3H, t, J=7.1 Hz); 3.6 (3H, s) 4 1
(2H, q, J=7.1 Hz); 25 6.7-6.9 (4H, m; 7.0 (2H, m; 2H . 8
HZ); 8.4 (1 H S) IR(KBr): v = 3344 (NH): 1697 (CO), '7§FPE? F2005

4-f (t-Dbutoxvcarbonvi) (4-met hoxvphenyl ) aki*nol benzoate 0.354 g (8.84 mmol)
of NaH at 60%in oil is added portionw se; at 10C, to a solution

consi sti ng3Qd nd of Wﬂe&?amﬁl&d)toqﬂ-!t&WEthqunnmldrae'mheEﬁaﬁmdﬁxMrwi g8
2a, in 20 Af.ter stirri hal f an_ hpur, at enper at ur e,
2750l ut | ortBta- “HRRopeTis PhaShybinehde ith Water Ble e Suer.BRaRbti B G o
DVF i s addesgtednp@et §8cudipe reaction nediumis stirred at room
tenperature for 40 hours and then poured into 7 Septenber 2006 34 300 ni
of water, aci dfﬂ’heemsidug,l—psnfwm by axtromategraphyreh axd:cnian‘tredf silich intayep-
ace- tate a phase hed wi_t h water ri eq over Na2S™4, is
concen-Jtr @ﬁ@t %@ {@(}ﬁ ‘fﬁmgifgé’?ﬂgem faigte 83’ OWRibrat ography on a
col umm of SI I| ‘?’iéltﬂ"ﬁfﬁ 5 tape/ethyl acetate m xture (4:1), gives 2.14
g of a pale yellow oi q@YI eld: 78.49% . NWR (CDCI3): 1.35 (3H, t, J=7.1
Hz) 1.4 (9H, HHMR(CGEDCEH, 1.85; (3&1 35J£2.M, Hz); 1.4 49H 1s}i4).8 (BHSS);(4B5 (8H, g,

=9.1 Hz 91 Hz 5 (2H, . d, J=8. ,
J=8.7 Hz§ J‘-‘% 11$§Z§=46 [B%t (?itt%xkr@a y?-)km’hb’i@fﬂ)ﬁ@@yﬁ)gaﬁr@%d ‘g’e'ﬁm% d’d‘%)éi d
A mxture-,egr(ggsed‘]_oéﬂ_l 4 g (5.8 mol) of the ester prepared in Exanple
2b, 0.387 ( "KOH, 28 ml of ethanol and 11 m of water is

sti rredofor 2@) hdnjj(LdStﬂbwibonﬂb@anemﬂxaphéhv%mhm}be@giaacﬂn of the
et hgnol and ad)c}{tlon of ? _é4va t he regction medi um i.s %ashe
with ether (2 »ABUXIHG Camw&@m 2,5 (53 TMaD 8k Big eSigE PEEParpd in Example

D cuum t o 2o JS4P (B3 bimdff ok, 26 MK EIndhbl el 13 P 8f atdn R et or
(9H, s); 2IhoGH, atsrbbrrﬁtémpén‘atum Aftér%nt:éhtram)n of iiZe efttdhol mhd additig? Iof

m; 128(1H sbroad?’l. . L. ] .
: 80 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 filiered 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); 3.7 (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_—_B__unILAf-methoxvmenvl(4-{[(4-methoxvphenvnaminolcarbonmf}-
phenvl)carbamaite '

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-

;

oxe-3-oxazolidinyl)phosphonyl chioride in 20 ml of diglymea. After stirring far 1.5
25 hours at 45°C, 0.178 g (1.45 mmol) of 4-methoxyaniline in 2 mi of diglyme is
added. The reaction medium is stirred for six hours at 120°C and then poured into
300 mi of water and extracted with ether (8 x 200 mi). The organic phase is
- washed with water, dried over NaESQ4 and concentrated under vacuum. After
purification by chromatography on a column of silica in & heptane/ethyl acetate
30 mixture'(‘l :1), 0.3 g of a beige-coloured sofid is obfained.
(Yield: 45.3%).
NMR{DMSO-dg): 1.4 (9H, s); 3.75 (SH 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).



20 d) t-Butyl 4-nethoxvphenvl (4-(f(4-nmethoxvphenvl)am nol carbonvi) -

phenvl ) carbamate 0.293 g (2.89 mmol) of triethylamng 4s ,added

solution of 0.51 g (1.48 mmol) of the i d prepar edeli$1e[§§ﬂlb‘freﬁ%€and
0.37 g (1.48 nnDI) of bis(2- oxo-3-o0xaz |d|nyl)phosphonyl chloride in 20

| 2Nl : gnyladinied b parmide
s g thl i ;’@?ékﬂmfﬁgﬁﬁoﬁé @ E’e%ﬂﬂed?ﬁ %ﬁaé f&é@g"’&"e r«»@e&ed
wi th wat erof te egmpoehdNarpafe @mﬁi E%ﬂﬁgl@t pat g zmﬁr off@l’-l%t'}‘%t ’f‘ﬁbefeaﬁn?n

purification by chromato on a colum of silica’n a ane/ et
acet ate smeﬁmm g §Tl(l'@d1f%r %hBUTg @i rapmh degppecaitoruaad heni nouzl@dohtcaw&elr

~(Yield: 39 8 -
T s 5 PRI v ol ol ook b

d J=8.6 Harihak®. 1l (1 H s). 7 Septenber 2006 35 e)

N-(4 Met hoxvphenvD- 4-f ( 4- met hoxyphenvl| ) am nol benzam de 1.25 m of

trifl uoroaceti cThapbtganie phdsedwashaed withuwaten agfd driexy ogye( dlagSaapls) corufent he
conmpound pr red in Example.2d, .in 2.9 m of 2Cl 2. The reaction

nedi um i s&gﬁgal"ﬁ'&ef'éfﬁc%u ngergévea@breéﬂﬁﬁ?'gh’ﬁ%fﬁ? e and then poured into _
water, 5 basif |(%|ﬁo%@ﬁ“ﬂamé yh I'N sodi um hydroxi de sol ution and extracted

W th d| chi oro- Theé organi ¢ phase, washed with water and dried
over NaPS04, i amqorct46°Grated under vacuumto gi ve a bei ge-col oured

s Dd (yield: wﬂ‘wﬁm@ﬁ@%&w@%@a PRk 2 B g

2H, d, J58y7 8 f
(N-(4 Met hc:)@vpr?g;\;—?)-l PJEEK%(QHHEE%%JQ )(?_3; F\T?/déggl(?\ bénz- am de 15

bt ai ned by worfki 4aMe|t|m TTb(-‘-F-st@!mxmwﬁ-%ﬁ-om e-
pared in Exanple 2e dto give a p| nk- bei ge soli d.

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

pared in Example 2¢, io 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, 25).

Example 3
4-[1-(4-Methoxyphenyl}-2-oxohydrazinol-N-pyrid-3-vibenzamide -

a) tert-Butvl 4-methoxyphenvi{4-[{pvrid-3-yiamino)carbonvliphenyi}-
25 carbamate - |
. 116 mg (0.9 mmol) of oxalyl chioride are agded at room temperature to a
solution of 206 mg (0.6 mmol) of 4-[(tert-butoxycarbonyl) (4-methoxyphenyl)-
aminojbenzoic acid prepared in Examplé 2¢c and 5 drops of ODMF in 10 ml of
CHzClz. After stining for 1 hour at room temperature, a further 116 mg.{0.9 mmal)
30 of oxalyl chiaride are added and the mbdure is stired for 2 hours at room
temperature. The reaction medium is then concentrated under vacuuwm, 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 S-aminopyridine and 0.124 g (1.24 mmol) of



(Yield: 89.8%. mp. = 206-208C NVR (DVMSO-d6) of the 2 confornmers: 3.75

(3H s): 3.8 (3H 2s): 6.9-7.55 20 (8H, m): 7.65 (2 1= . 8.05
(214, d J=8.7 Hz): 10.25 (i H, 2s). Exagple 3 " Séptetaber 2006
441- (4- Met hoxvphenvD- 2- oxohvdr azi nol - N- pvti d- 3vi benzam de a)

tert-Butvl 4- net hoxyphe f4- ];éf?lvrl d- 3- vl am no) car bonvl | phenvil - 25
car bamat e trigghyigmine ih%nm')Of gfxla &f’cetsmlrangder tree daye it aoomdemperature,

a7 (cor -t SBteR Shghi o e B AP it it CHaCies Toecsyapls

i n Exanpl epRgs@nfiadhst ofith fat&Mand ndridad o%r Nags@jz@}. %oﬁf:éﬁfra@d‘ Bﬁﬂ@ﬂv&@f

t hour at room_tenperature, a further 116 ny. 30 of oxalyl
chlori de aHHM. e Esidde tin purifiedune chsomatqgra;dhy @n a- columnr ef ailicaripcgthyl

t enper at_ur IS then co ntrated: under vam um The
regip- dde gﬁ’{é é@l%ﬁze %@Wﬂﬁlﬁe@%eoﬁur%f @fc-iCI 2 to which is .added a
sol ution com pgﬁ@[@ eb ,B%).my (0.72 mmol ) of 3-am nopyridine and 0.124 g

(1.24 mol) of eterrber 2006 36 triethylamne in 10 mM of CH2C 2,
After stirring b - fi{4h sayehenylianaimoi-thperichGurlibenzarhigler eact i on medi um

is poured into etated h 2. . The or hase

washed vi th vat %3 3‘+v MG B e P R oS B

The resi dugajey |ﬁlE)d 6@@3&/ chrorrat ography on a colum of silica in ethyl
9

5 acetate, to give my of a bei ge col oured solid. (Vi eId 38,1 %9. b)
4-f( 4- Nt hoxvphe)n -telth g &Ny adbé ide ng as

in__) anpl e 2c, , the o oun re- pared in Exanple 3a. 10 c)
4-f1 - (4- Vet hoxvéh%ﬁ ‘?gi g SR ﬁg@ H—ep&l"l d- 3-vl benzami de Obt ai ned by
wor king as in Exanple 1 b. Exarrple43f| :

- (4- Met hoxyphenvq- 2- oxohvdr azi nol - N- pvri d- 3-vl benzam de 15 a) Met hyl
3-fr(t(i fI uor onExamipls dl f onyl | oxAbenzoat e

3-11-{4-Methoxyphenyl)-2-oxohydrazinol-N-pyrid-3-ylbenzamide
15 a) Methyl 3-{[{trifluoromethyl)sulfonvijoxylbenzoate
4.6 ml (27.5 mmaol) of triflic anhydride are added dropwise to a solution of
3.8 g (25 mmol) of methy! 3-hydroxybenzoate and 5.64 g (27.5 mmol) of 2,6-di-
tert-butyl-4-methylpyridine in 91 ml of 1,2-dichioroethane. After stirring:for 16
hours at room temperature, ithe reaction medium is concentrated under vacuum.
20 The residue is taken up in 100 mi of ether. The solvent is filiered off and then

) | concentrated to give an oil, which is purified by chromatography on a column of
silica with a CHzClo/heptane mixture (2:1). 5.9 g of a brown oil are obtained.
(Yield: 83.1%).
NMR (CDClg): 3.85 (3H, s); 7.40-7.60 (2H, m); 7.95 (1H, m); 8.05 (‘tH m}.
25 " h) Methyl 3-{(4-methoxyphenvi)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 paliadiurr diace-
tate, 0.95 g (1.58 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. thert paured
30 irito 250 mi of water and exiracted with ether. The arganic phase is washed with
water, dried over NasSO; and then concentrated and purified by chramatagraphy
on a colummn of sifica in CH.Cl. 1.79 g of a yeilow solid are obtaingd.
(Yield: 34.1%). |




4.6 M (27.5 mol) of triflic anhydride are added dropwi se to a sol ution
of 3.8 g (25 mmol ) of nethyl 3-hydroxybenzoate and 5 7.5 ) of
2,6-di- tert-butyl-4-nmethyl pyridine in m of 1, 2-d?%‘gﬁé’§l°ﬁ'¥@?Aﬁer
stirring for 16 hours at roomtenperatut’e, the reaction nmediumis

concentrated under vacuum 20 The residue is taken up in 100 m of ether.
The sol vent is mip.t=d&@8°Gff and then concentrat ed to give an oil, which

croC12) hept and N Gebare: D (o B0 18P Rh,a 81 0 3 BlasbSp.9o2H, i o

83.1 % 1r93§77| Y 2H, 7.95 (1 H, ;
8. 05 (111|\MPl 25.2%))( Mel%yfa:? (1‘1!(;[4mr¥e3?egx@r)h gwl )am noi benzc()ate An)
m xture of 5.8 @ ) 3 h :

3.01 g (24.5 ‘ T ne, 0
pal | agl gr rr dmh?a'@%q 233/ Woggﬁ%%gll :ngmﬁ %Bf% m'&%@mt@daafeg
(28.56 m"r%dreﬂf[ ngﬂ:a,remggaélp in 41 nm of tol uene is heated for 10

hours at aO0C, an hen poured 30 into 250 ml of water and extracted
with ether. The(legaﬁBxQ%}]ase is washed with water, dried over

\easot 0. o FRRGHRASEA T e DU 0% & JROTRL 05 0Bl oy
R L e IR

; 18. 45 (1 &, SHt-Batoxgc gmoﬂ\&mex_hojphenvl)ammonenzouc acid

Me}hyl 3-f(t- bu}ésgvcfi%:?%fyw é§4 net h.o ohen %m noJ. benzﬁ_gtte 5 bt ai ed by

working as in King aggn h QPB?PQLW pre-

Exanpl e 4 vi el d: 2620 NVR (CDOI 3): 1.45 (9H, 3.8
(3hs) 3%"1;%@%{['@%”1%"1’495{(:6'8 (2H, n');/()7 05- (7.15 ()2H, m (7.3-7.8215.(2H,

m; 7.75-7.85 ((Xiekl: 68.6%).9 (1 H m 10 d)
3-[(t-But oxycar bonyl ié r&eg&oxvphenyl ) ami nol benzoi ¢ aci d Obtai ned by
working as in %‘é‘ 4 arting with the conpound pre- pared in

Exanpl.g54c. NMF: (Dmso-de). 1.4:(9H, s); 3.75 (3H, s); 6.85-6.95 (2H, m); 7.15-720
(2H, m); 7.45 (2H, m), 7.70 (2H, m); 13.1 (1H, s broad)
‘) 1-Butyl 4-methoxyphenvl{3-[(pyrid-3-ylamino)carbonyliphenyl}-
carbamate

Obtained by working as in Example 2d, starting with the compound pre-
20 pared in Example 4d and S-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); 8.2 (1H, s); 10.45 (1H, s).
) 8-{(4-Methoxyphenv)amingl-N-pyrid-3-vibenzamide

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-dg): 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 (tH, m); 8.9 (1H, m),10.35 (tH, s).
g) 3-1-(4-Methoxyphemyl}-2-oxchydrazinal-N-pyrid-3-ylbenzamide
Obtained by working as in Example 1b, starting with the compound pre-
pared in Example 4f. Ochre-coloured solid. ‘




(Yield: 63.6%. mp. = 162-164C 15 NVR (DVBO-de): 1.4-(9H, s); 3.75 (3H,
s); 6.85-6.95 (2H, m); .7.15-7.20 (2H, n); 7.45 (21- - 7.7 1-1
M. 13.1 (1 H, s broad) e) %Se{ﬂemgergﬂ%

t - But yl 4- met hoxvphenvl { 3-f (pvri d- 3- vl anPfio) car bonyl | phenyl }- car barat e
Obt ai ned by working as in Exanple 2d, starting with the conpound pre- 20
pared in Exanpl(¥iedd: 8B09- ami nopyr|d| ne. Yellowoil. (Yield: 49.2%. NWR
(DVMSO-ds): 1.4 (9H, 3.75 (3H, s); 6.8-7.6 (6H, m; 7.7 (114, m; 8.1
(LH n: 8. 3 PH~§¢%70809(1H s):10.45 (1 H, s). f)

2s i n Exanpl o SO TRORG:) be 2 coh e 4% ?@ﬂzf?@%@f’ T 48

Bei ge- col M@(BHOﬂn)tB 3(5\(r1€ll h); 83530H, mm1|0)6(511-19@s)1920 NVR (DMBO-ds) :
3.8 (314, s); 6.9 (2H, d, d=8.9 Hz); TA (SH, My, 725-T.5 30 (414, m;
8.1 (1H, s) 815820(1H m; 83 (114'.M; 8.9 (1H m;10.35 (11-1;
s). g) 3-ti /i__-k H yhem U2- oxohvdr azi nvI -N-pvrid 3-vl benzarni de .
bt ai ned by working as in Exanple 1b, starting with the conpound pre-

pared in Exanple[14f4- NErdprenyitBuk dsratind -N¢ Beyibenzadfe 38 (Yield:
93.0%9. mp. 60- 7/0C, NVR ( DVBO- d6 t he confornmers: 3.8 (3H, 2s);
7.05-7.8 (7H, @;iﬂ@mmmﬂ_@mgﬁmms 95 (1 H, n); 10.6

(1 H 2s)

(4 Ni trophen% %Sﬁ@ﬁvdr a2|p°(‘§‘;fadl\l- (/r |%43 9 bgégm (ﬁrémog) of  4-[(4-niiro-
}(1 452(11 ml@hwamn)mf(zgnimbla@w (thfﬁrMLbéﬂéﬁrU dded. Chehlr@ gsvym&mzc&o@ 4

3)5 g (1.55 mmol) of bis(2-oxo-3-oxazolidinyl)phosphonyl chloride and 0.314 g

(3.1 mmol) of triethylamine in 20 ml 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 mixiure 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 mixiure. The organic phase is washed with
water and then with saturated NaHCQ; solution and with water, and then dried
over Na;SO, and concentrated to dryness. After purification on a column of silica -
20 in a CHaCl/EtQOAc mixture (1:1), 0.134 g of an orange-coloured solid is obtained.
D (Yield: 25.8%).
iR (KBr): v = 3366 (NH); 1685 (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 (38H, m); 8.35 (1H, d, J=3.7 Hz); 9.0 (1H, s); 8.7 (1H, s, exchange-
25 able with D20); 10.4 (1H, s, exchangeable with D0).

b) 4-[1-(4-Nitrophenyl}-2-oxchydrazinol-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-de): 7.4-7.8 (5H, m); 8.15-8.3-(3H; my); 8.35-8.6 (8H, m); 9.0
(1H, s); 10.7 (1H, 2 s broad, exchangeabie with D,0).



1o phenyl)am no] benzoic acid (Bach F.L. et aL, J. Med. Chem

(1967), 10.802-806), 0.395 g (1.55 nmol) of

bi s( 2- oxo- 3- oxazol i di nyl ) phosphonyl chloride and 0.3 200 ) of
triethylamine in 20 m of diglyme is hesed for ol ¢ Séitetbel 20C,

foll owed by addition of 0.29 g (3.1 mo of 3-am nopyridine in 6 m of
diglyne. The %xtur%%s heated for 6 hours at 120C with stirring, adding
after the secoffaMP¥odr and the fourth hour 0.2 g (0.775 mmoi ) of

bi s(2- oxo- 3- 0xaZqLy CMeitm%héﬁﬁlwhﬁ%ﬂﬁéﬂﬁ-{&fﬂ%@@%@ip e&zimdi%@ is
t hen poured i nfo. water an extractea w an yI—ace

m xture. Elwlbegaaimidehase is washed with water and then with saturated

NaHCO3 sol uti on, a 'ttlill wat.er, .and then dri.ed over Na2SO4 and
concentrated t& M@%@%@@Qﬂm a colum of silica 20 in a
CH2Cl 2/:Et OAc X D 3 n ‘ i~k Sri_teart.
ohtai nda  (vi 881158 Tl 8 AotfofhablondbnBiIAN e thid 04 BRAIF of Britert
( DVBO- d6) bulighasphinel dissodep! inAdlueRe 41 B850 ri) and. (&5 (BT idjuent=fetddad

8.2 (3H, © 8.3 1 H d,. J=3.7 : 1 9.7 (1 H,. s,
s - 15 SR (GPNSIING 56, 1851811 Ealh gty Aot diveriBo0- 188 o
4-f1-(4- N hE - AZd g3 | R d i b
wor ki vg aOBIRARIY of ‘EisRiBetANBEhaRaheaIdatnt SRIATENE (2.8 e o
Exanpl e 5aodidet lervbatdide. AftersiringJor2hoB8 ditRobiBtemperail@] Ghe GEActioiVR
DVBO-d6): 7,4-7.8 (5H, .m:. 8.t5-&3.(3H, i):- 8.35=8.6 (3fi, 9.0, (1
sy 103 bimedidn s et Jile icgscoRhHakeIale Hdh erzas a0yt st d e piginioss
Exar | 6 . . . : N
o 0b: Vet Rfiaseis washed with water, dried pyer NazSO, and then conceptrated under
et hyl | benyacigie a)give (35 e ohsalic fesivde nitey) anficatiohrby ehronlatggtdaghydon a
nol ) of 4-brorm?§£zonitrile, 2 mmol ) of tri-ter

but yl phos BRiAN 8f §di

] 43 M (0. 24 t-
sdigpvB A ihﬁxewfa@ﬁ@r?me@@r@mt)duaﬂdzﬁr@wf@f Palg| yellaw
Zt ﬁefﬂgisgﬂwﬁf\%@@% Son3| sting of 1.85 g (15 mml) of
15 (Yield: 89.3%). | ,
IR (KBr): v = 3386 (NH); 2228 (CN). |
NMR (CDCl3): 3.95 (3H, s); 6.0 (1H, s, exchangeable with D:0); 6.2 (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—fluorobenzoriitrile, 1.23 g (10 mmol) of 4-methoxyaniline and 1.7 g (15 mmol) of
- potassium tert-butoxide in 10 ml of DMSQO, 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,

L

25 1.5 g (26.8 mmol) of KOH and 80 ml of eihylene 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-filiered, rinsed with water and dried
at 50°C to give 2.9 g of a beige-coloured solid.

(Yield: 89.2%). '

30 - mp.=170°C. _

IR (KBr): v =3403 (NH); 1675 (CQ).



(0.3 mml ) of bis(dibenzylideneacetone)palladiumand 2.16 g (22.5 mmol)

of - sodiumtert-butoxide. After stirring for 2 hour's7g$] rlt%onhtlgﬁﬁ ature, -
the reaction to mediumis pouredintoug& col d water PLELRe cted
with ether. The organic phase is washed“with water, dried over Na2SO4
and then concentrated. under vacuumto give 3.5 of solid residue.:

After purificatNMR (BMEQ-0autSg(3idhs); (ﬁlSa? OdéH;rm) of. ‘ls(|2|H oh J=8.8 Hz); 7.8

herane 1 SUCHSTEIFHE LR Billansiobe S CrREpDE LY i i

(Cba 3): %xgﬁa,gg@-émém,trﬁcﬁs(g@@%)s exchangeabl e with D20); 6.9 (2H n);
7.05 (2H, ( Th| s conpound was al so

obt ai ned by rest *‘ r1oXypne Gl )
(10 mmJ ) of 4- Q/anlllne andl?g(15 mmol ) of potassium
tert-but oxi de |n of DMSO, for 24 hours at roomtenperature. After

4l VBt hoxy phoTSh g0 £ HAAGH A 150 BBMEAHNY prephRATA EXathBlelh dfaddei fq
c ]9 rrg ?ﬁ n?eggweaaiumf%?mgeofaﬁm rrneiclal tﬁpgenﬂp;ltssmmué)ompolmeggﬁ crlhtgzﬂtl/igjo )
r?edl umyl s 6g1 éﬁ ﬁ{'%'[ %@F‘H%\&“@W aéﬁimpm(}oo &ﬁg ngc‘éé TriThe
preci pi t abﬁ;oge%é%sgnﬁres Lmtéromhpgtﬁfgﬂ hour@%ﬁd@mr{a gew@—s g%?adﬂgé 'rééon@rs

SOCto gi ve a bei ge-col oured solid
0C. 10l RmecBnm: isvﬁli-a@ma(mwre fisg® sQpured Mptarshepemeﬁ of4829WR119 of
( O d5):

6. 8- H, 2H,
d, J=8.8 PB§" %f @'(NS ﬁ'etEY'Bl&fHBﬁ’l‘é’é’ab% RPWFP%F% )mmpg/gg H' 5@% Héﬂj
exchangea m/ﬁfop .
4Xf(4 g/bt |ﬁngp e %: no _@é}l&e{%ln 1t¥RﬁthY‘85"r'2%'R- 2 lect’fh:I/"—IlFbe-l;llﬁlze nfw
am de 97. Sua;gem@om |smbtr¢ddbrt!6d1cnmmabmommeﬂmemmremrﬁ<mm1 fiidkdaThedfiided
to

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, S); 6.8 (4H, m); 7.05 (2H, m); 7.5-7.7 (3H, m).
d) 4-[1-(4-Methoxyphenyl)-2-oxohydrazinol-N-[2- (4—methglgigerazm-1-yl)-
ethyllbenzamide

20 Obtained by working as in Example 1b, starting with the corﬁpounci pre-
) pared in Example 8c.
(Yield: 34.8%).
NMR (CDClg): 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); 79(2H d, J=B.7Hz); 8.3 {1H,
25 s broad).

(3

Tables D to F below illustrate the preparation of the compounds 7ato 139a
of the formula !l and the preparation of the compounds 7b to 139b of the formula
L
30



a suspension of 400 ng of commerci al triphenylphosphine on polyner (3
nmmol/g) in 1.1 m of dichloronethane, foll owed by a f B 2 @é i
(0.48 mmol ) of tri- chloroacetonitrile. After stlrrlng Bembgy p at
roomtenperature, the reaction io nedium'is filtered and the filtrate is
poured into a suspension of 329.7 ng of commercial N-nethyl norpholine on
polymer (3.64 mmol/g) and 62.9 ng (0.4 nmol) of

2- (4- met hyl pi perazi n-1-yl) et hyl am $§Fﬁ?2 m of THE The new suspensi on
is stirred for 16 hours at roon1te2§% e and then filtered. The fil-
trate is concentrated under vacuumto give 110 ng of solid. 15 (Yield:
74.6%-.. NVR (CDCI3): 1.8 (2H, m; 2.25 (3H, s); 2.4-2.8 (8H, m; 3.5 (2H,
m; 3.8 (3H, s); 5.8 (1 H s); 8 8 (4H, m; 7 05 (2H, m; 7.5-7.7 (3H,
nm. d) 4-f

1-(4- thhoxvphenvl) 2- oxoi¥d
et hvl i benzam de 20 bt ai ned by
t he conpound pre- pared in Ex
1.6-1.8 (214, m; 2.1 (3H, . 2'7& ; é 3.8 (3H
25): 6.8-7.0 (4H nm): 7.4F2H d, J=8.7 HzF 7él“2¥ﬂ §7Hz) as
(114, 25 s broad). Tables Dto F belowillustrate the jjreparati on of the
conpounds 7a to 139a of the fornulyhiyiad the preparation of the
conmpounds 7b to 139b of the _forrnula 30 7 Septenber 2006 41 TABLE D R2
R3::&N2T3R4A65(CH)N---N RIL ¥ Formula If xa R2 NCO

rrg(hvi pi perazin-I|-vi)-
anple 1 b, starting with
4 34. 8% . é\ﬂ\/R(CDCls):

SN
-0
R4 (CHz)n_q
N—R!
Formula | H
xb
5
Examples R R® R R Te n
X
) 7 3-triflucromethyliphenyl H H -OCHs H )
8 3-nitrophenyl H H -0CH; H 0
9 3-pyridylmethyt H H -OCF3 H 0
10 3-pyridyimethyi H 4 ~S-CH, H 0
11 phenvl H H -CHj H 0
) 12 - phenyimethyl H H -CH; H 0
13 ‘ 3-pyridyt H H -S05CHz H 0
14 . 2-pyridyl H H -QCHy ‘H ¢
15 A~pyridyl H H: -OCH; H 0
16 N,N-diisopropytaminoethyl H H | 80.CHy B 0
17 H H | BCLCHs; | H 0
N




R3 Ta R4 (CH2)n N R1 Formula | Hxb 5 Exanples R R RB R" TOn x 7
3-trifluoromethyl phenyt HH-OCH3 HO 8 3-nitrophenyl 0 9
3-pyridylmethyl HH -OCF3 H O 10 3-pyridyl net hyl ?_'Se@tg@%dé
phenyl HH -CH3 H O 12 phenyl nethyl HT-CH3 H, 0 13 3-pyridyl HH

-SOZ-CH3 HO 14 2-pyridyl HH-OCH3 HO 15 4pyridyl HH -OCHS H O 16

N, N- di i sqpr op§t anj noetiFpidagpiftn$oreH3 H 8 H7 H H-SO%PHd 0 N7 ©

Semhel 2ot \nimpmhaghylanypiop, L spaBag B ) o
N- et h§| {4- B Der azi ﬁ*ﬁ““ﬁi‘%ﬁ%‘w PPy SOZCIJ:IE H 02‘921 Prae-) - & 1yl e H H
OCHS, H Eh‘|221 _3;]5 I’nl d?/l)merhwh-aﬂylﬁ SOZ(:I|:|I3H—| (2311 Rm)r -OCHa J hH I 0 ]
H’ ﬁol mze? Z-an%nrph I ﬁopﬁéﬁknﬂln}n}t 313 44 n‘é‘?‘phol | n"’Op ﬁyl(ﬂm H %&B

HO 27 4-noPphol | nH%@WIhYFmHOﬂGF@W-I c H H | -80CH; | H 0

24 4-morpholinophenyl -OCHj4 H H H 0

25 4-morpholinopheny! H Cl H H 0

26 4-morpholinophenyl H H -SCH; H 0

27 4-morpholinophenyi H H -CFy H 0

28 3-pyridyt H H -CF; H 0

RN 29 3-pyridylmethyl H Cl H H 0

) 30 3-pyridylmethy H H -OCH; H 0

31 3-pyridylmeihyl H H -CH; H 0

32 3-pyridylmethy! H | H F. 5§ 0

33 phenyl H H -QCHj;3 H 0

34 phenyl "H H ~SCH; H 0

35 phenyl . H H -CF, H 0

36 | 4-N,N-dimethylaminophenyl | -OCH; | H H H 0

37 4-N,N-dimethylaminopheny! H H F H | 0

38 4-methyithiophenyl H Cl H H 0

39 4-methylthiophenyl H H -OCF; H 0

40 4-mnethyithiophenyl H H -F H 0

41 phenylmethyl ' -OCH; H H H 0

42 phenyimethyl H e H H 0

» 43 phenylmethy! H H | -scH; | HE | o

44 phenyimethyl H H -QCF; H 0

45 phenyimethyl H H -F B g

46 4-trifluoromethoxyphenyt H H ~Niviez H 1]

47 " phenyl H Cl «H H ij

48 phenyl H H -OCF; H 0

49 4-~cyanophenyl H H -CF; H 0

50 A-fluoraphenyl ~OCH3 H H H 0

51 4-flucrophenyt H -Cl H H 8

52 4-N,N-dimethylaminophenyi H H -CH; H 0

) 4-rifluoromethaxyphenyl H H F H 0

54 N, N-dimethylaminc-n-propyt: H - H | -QOCHs H 0

55 t-imidazolyl-n-propyl H H OCH; H 0

58 - N-methiyipyrroliding H H -QCHg H 0




28 3-pyridy( HH-CF3 HO 29 3-pyridylnethyl HA HHO 30
3-pyridylnmethyl HH-OCH3 HO 31 3-pyridyl nethyl j{:&@{!]
3-pyridylmethyl HH-F. HO 33 phenyl H-OCH3 H 0‘7'3? Iﬁe%Z(ﬁ?%H - SCH3
HO 35 phenyl HH-CF3 HO 36 4-N, N-dffret hyl ani nopheny! 038 HHH O

37 4-N, N-di net hyl am nophenyl HHF H O 38 4-nethylthiophenyl HA HHDO
39 4-met Hyl t B7ophenyl N.Ndisempyittylo 44 4-Hret prlftlhl bp HH-FHD {41
iy o 1 Spegren o 40 [t pen) ot
46 4-fﬂ_|fal uoPBnet hgxyp‘?‘/u %C’PPG“HNEZ HoHa7 ph‘éﬁy ~ [‘T‘E llihH o Us
phenyl HH -@CF3 H O m-&o%omﬁmnwenyl {-FHH4CAR3 HO -50 4 f IFuorjophenyl
4-OI\C|I,_I|3\I- gi Ir?eﬁh;%? a&r_)nlngleelrjl Irp?'WM HO Hgg:l% trSiZI?II upr orret ho ygkenyl OH HF
HO 54 N N 8net hyﬂMmeﬂﬁiﬂ@ﬁwphﬁﬂm OCHB H|0 M55} 1:3GHsdazolHy| -in- g ofy!
HH-0CH3 H @3 56| N-net hgmerméﬂh I di nyI HiH - OCH3 H O0.otriept enber| 2406
43 57 N N-diigopropyi hyl HH 5 H H | N(CHgpa | H 0
65 4-trifluoromethyiphenyimethyl H Ci H H -0
66 4-morpholinophenyl -OCH, H H 3-F 0
67 A-morpholinophenyl H Cl H 3-F 0
68 4-morpholinopheny! H H -OCH; | 3-F 0 .
:} 69 ~ 4-morpholinopheny! H H -OCF; 3F 0
70 4-morpholinophenyl - H H ~ -CH, 3-F 0
71 4-morpholinophenyl - H H F 3F 0
72 3-pyridyl -OCH; H H 3-F 0
73 3-pyridyl H Cl H 3F 0
74 3-pyridyimethyl H Cl H 3-F 0
75 3-pyridyimethyl ' H H -OCH3 3-F 0
78 3-pyridytimethyl H H ~CFy 3-F 0
77 3-pyridylmethyl H H -CHj 3-F- 0
78 phenyl H H- -OCF3 3-F 0
79 phenyl H H ~GF, 3-F 0
80 phenyl H H -CHj 3-F 0
81 4-N,N-dimethylaminophenyl | -OCH, H H | &F 0
ﬁ) 82 4-N,N-dimethylaminophenyl H -Cl H 3F 0
83 4-N,N-dimethylaminophenyt H H -SCHj5 3-F 9
84 4-N,N-dimethylaminophenyl H " H -OCF; | 3F 0
85 4-N,N-dimethylaminophenyl H H -CHj 3F 0
86 4-N,N-dimethylaminophenyl H H -F 3-F 4]
87 4-methylthiophenyl H H ~F 3-F 0
88' 4-irifluoromethoxyphenyimethyl H M ~CHa 3-F 0
89 4-trifiuoromethoxyphenylmethyl H H - 3 0
80 4-morpholinophenyt H H -CFy 3F o
o] . 3-pyridyl H H OCF; | 3F 0
g2 - 4-cyanophenyl H H -CFz ] 3F 0
93 A-fluorophenyl H H -OCF; 3F 0
- 94 3-pyridylmethy! R H -SCHs 3F 0
95 3-pyridyimethyl H- H -OCF; 3-F 0




58 5-pyrimdinyl HH-OCH3 H O 59 4-norpholinophenyl HH-CH3 HO 60

4- nor phol i nophenyl HH-F HO 61 3-pyridylnmethyl -OCCH3 HHH O 62

4- N, N- di net hyl am nophenyl HH-SCH3 HO 63 phenyl neqrggptmﬂm HO

64 phenylnmethyl HH-N(CH3)2 HO 65 4-4jifluoromethyl phenyl nethyl HC H
H O 66 4-norpholinophenyl -OCH3 H H 3-F 0 67 4-norpholinophenyl H a H

“acra 3-8 0 590" 4L rmor phaPTRAYT 1 HI-al 3/F ® 11 A nor proi foptfeny)
H - F 3-{F 09772 B- pyr &dythyKi@pHent H 3-IF H 7 3prr| F; H Cl 3-A a-FOO 74
SO e B 1 4bolrngingaR VWS B! D LeRD BEE0 Ty
phenyl HIH 3 3 F wﬂm?@hﬂwepmnym H -crﬁygl'g- oFt 80 pH‘ényI HHH -jCHd 3-F
0 81 4-N, N-ﬂjorret hyl and-meheitsbhen@CH3 1 Hi8-F|0 ¢182 H " H 1.
YO8 50 “?’o'gi”‘i“N’prB%ﬁ@Fﬂwanﬁnwophery| T L e P A
4- N, N- di et oeam nophehybrphblidopt@rgl 3- F{0 H6 4- NIN-di f@GHhy | mEhophery!| [H
?.t g ? |' Ec?on&ghgxnﬁ\gﬁ‘i ﬁt"g'l ﬂ"‘?%“ﬂ“ : 3§LF0 8@8 R )
4-trifluar on@t‘*hoxyphe fl"ﬁ@f"P\‘SF‘PPﬂ%"H F3-Fh H -F H 1
105 4-fluorophenyl H H -OCHs H 1
106 4-fluoraphenyl . H H - H 1
107 4-N,N-dimethylaminophenyl H H -OCF | H 1
» 108 4-N,N-dimethylaminophenyi H H -F H 1
108 4-methyithiophenyl -OCH; H H H 1
110 4-methylthlophenyl . H Ci H H 1
111 4-methylthiophenyl H H -CHj; H 1
- 112 phenyimethyl H Cl H H 1
113 phenyimethyl H . H ~0OCH;z H 1
114 phenylmethyl H H -SCHy H 1
115 phenyimethyl H H -CHj B 1
116 4-trifluoromethoxyphenyimethyl | -OCH, H H H 1
117 4-trifluoromethoxyphenylmethyl H Cl H H 1
118 4-trifluoromethoxyphenyimethyl H H -SCHg H 1
118 4-trifluoramethoxyphenylimethyl H H -OGF; H -1
_— 120 d-trifluoromethoxyphenylimethyl H H F H 1
,) 121 phenyl H H F H 1
122 4-fluorophenyt -0OCH; H H H i
123 4-fluorophenyi H Cl H H 1
124 - 4-flugrophenyl - H H -OCF;s- H 1
125 4-fiuorophenyl H H + =GHa H 1
126 4-N,N-dimethylaminophenyl H H ~SCHz H 1
127 " 4-methyithiophenyl H H | scH, | E 1
128 phenyimethyl -QOCH; H H H 1
129 phenylmethyl -H H- -QCF; H 1
130 4-trifhisoromethoxyphenylmethy! H- H ~-CHg H o1



90 4-norpholinophenyl HH-CF3 3-F 0 91 3-pyridyl HH-OCF3 3-F 0 92
4-cyanophenyl H H -CF3 3=F 0 93, 4-fluorophenyl H H - 3 F .0 . 94
3-pyridylmethyl HH-SCH3 3-F 0 95 3- p)&;él dyl net hyl H%’FE@? 399_0%

Sept ember 2006 44 96 3-pyri dyl net hyl F 3-F 0 97 4-nethyithi opheny|
HH-CF3 3-F O 984trif|uororrethox l?:é HH-CF3 3-F 0 99

4- nor phof i nophenyl -0OCH3 HH H 1 100 rlphof i nophenyl HC HH 1 101
4- nor phol i nophenyl HH -0CH3 H1 102 4-norpholinophenyl HH -SCH3 H 1
103 4-nor phofi nophenyl HH -CH3 H1 104 4-norpholinophenyl HH-F H1
105 4-fluorophenyl HH -OCH3 H |2 106 4-fluorophenyl HH-F H1 107

4- N, N- di net hyl am nophenyl H H - 3 H,1 108 4-N, N-di net hyl am nophenyl H
H-FH1 109 4-nethyithi ghenyi CI:IE%S HHHL1COSHIRM et hyl t hi ophenyl H

C HH1 111 4-nethylthi ophe CHS 112 phenylmethyl HC HH
114 @ methyl HH -SCH3 H 1 115
i f1 uokgset hoxyphenyl nethyl -0CH3 H H H

1 113 phenylnmethyl H H -0CH3
phenyl methyl HH-CH3 H 1

1 117 4-trifluoronet hoxypdenyl methyl HC HH 1 118
4-trifluoromet hoxyphenylnethyl HH -SCH3 H1 119
4-trifluoromet hoxyphenyl net hyl H HFormuFé Iﬁ

xa
3 Rz if‘o :
Rs: f N : - CO-NH-R?
R4 '
Formula Ht
Xb
Examples R’ R R® R*
131 . phenylmethyl H Ct H
) . 132 3-pyridylmethyl H H QCH;
133 5-pyridiminy H H -0CH,
134 2-pyridyl H H OCH;
135 4-pyridyl H H -OCH,
5 .
The spectral characterisation data of some of the campaunds of the inven-
fion are detailed below :
Example 7a :
10 (DMSO-de) : 3.75 (3H, s) ; 6.95 {41, d, J=B.5 Hz) ; 715 (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) ; 825(1H, 5} ; 8.45
(1H, s) ; 10.2(1H, s).



y 120 4-trifluoronet hoxyphenylmethyl HHF H1 J 121 phenyl HHF H1
122 4-fluorophenyl -OCCH3 HH H I 123 4-fl u‘orophenyl 4

4-fl uorophenyl HH-0OG3 H1 125 4-fluorophenyl HH l%% ﬁ@ﬁ%@%ﬁz
~4-N, N-di et hyl ami nophenyl H H -SCH3 H #6 127 4-net hyl t hi ophenyl H H - SCH3
HI 128 phenylnmethyl -OCH3 HH H 1 129 phenylnethyl -HH -OCF3 H1

130 4-trifl uorgggmp]é)gaﬁenyl rret hyl HH-CH3 H 1 7 Septenber 2006 45

TABLE E R2 R3 R4 Formula |11 xa OR3 & CO NHRL "
R4 Formul a |||(DM§O Eﬁ&nﬁl?e%(% 0 RYSHAH 24, Idh&%/Hmnq/B Hig) ; B1518H,

3oyl dvl eyt Gl i  IER S A o, & o 080 70 Ayiay
(1H, m) ; 8.45 (1H, s) 88(1H s); 10.35 (1H, s).
5 Example 7b:
| 2 conformers (DMSO-dB) = 3.8 (3H, 2s) ; 7.05-7.7 (8H, m) ; 8.0-8.35 (4H,
m) ; 10.65 (1H, 2s).
Example 8b :
2 conformers (DMSO-d8) = 3.85 (3H, 2s) ; 68825 (11H, m) ; 8.8 (1H, m)
*) 10 10.8 (1H, 2s).

TABLE F
R2
RS §
R4 S0O,-NH-R?
Formula li
Xa |
o .0
R2 l‘il" |
R N :
R4 ~ S0O,-NH-R?
Formula |
xb
'Example X R R R® R
136 3pyridyt Ho- H OCH;
137 3-pyridyl . H- H | ~CN
138 3-pyridylmethyl H H -OCH3

15



The spectral characterisation data of some of the conpounds of the inven-
tion are detailed below : Exanple 76 : 10 ( DVMSO- d6) %l{énﬁﬁt (?(?6 6. 95
(411, d, J=t5 Hz) ; 7.15 (2H, rn); 7.4 §iH d, J= 7

7.8 (214, rn) ; 8.0 (li-f, d, J=&t Hz);825(1Ks);845 (1 H, ;
10. 2 (1H enber 2006 46 Exanple 8a (DVBO d6) 3.75 (3H s) ;

6. 95 (4H, E?gméle?ﬁgm and 9.1 Hz) ; 7.15 (2H, d, J=8.7 Hz) ;7.65 (1H,
t, J=8.3 Hz) ; 7.85 (2H, d, g9 Hz) ; 7.9 (11-}y m ; 8.2 (1 H m ;
8.45 (1 H s) ;8.8 (1 H s) 10. 35(1H S) -5 anple 7b: 2 conforners
(DVMBO-d6) = 3. ; 0 H m 8.9£8.35 (4H, nm ; 10.65
(1 H 2s). Exa , A ) 5 (314, 2s) ; 6.8-8.25
(11 H m 8.8 (1 H @ : 08 H 2s)H TABLE F R2 H Ra R4 S02 NH R1

Formula Il xa Formula | xb Exanple x Rs R2 R3
R4 136 3-pyri

Example 139a:Pro=H .
5 Example 136h:Pro=N=0

) Example 140

10
Example 140a

Pro=H
) (DMSO0-d6)=3.73 (3H, s); 6.55 (1H, dd, J=2.3 and 13.6 Hz); 6.60 (1 H; dd, J=2.2
15 and 8.7 Hz); 6.83 (2H, m); 7.10 (2H, m); 7.27 (1H, m); 7.44 (1H, m); 7.55 (1H, 1,
J=8.7 Hz); 8.20 (1H, m); 8.30 (1H, d, J=2.3 Hz); 8.81 (1H, s broad); 10.52'(1!-}, S

broad).

* Example 140b .
20
Pro=NO : _
(DMSO-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



137 3-pyridyl HH -CN 138 3-pyridylmethyl HH-OCH3 15 47 7 Septenber

2006 Exanple 139 Pro N N 502, H CH30 Exanpl e 139a
Exanpl el 39b: Pro=N=0 Exanpl e 140 Pro .-jk \ N F 04307§§él?ﬁ“6ﬁe'130%anp| e

140a Pro=H (DVSO d6)=3.73 (3H, s); 6. (1H, dd, J=2.3 and 13.6 Hz);
660(1H dd, J= 2 15 and 8.7 Hz); 6.93 (2H, m; 7.10 (2H, m; 7.27 (1
75&‘361113 ; 7.55 (1 H t, J=8.7 Hz); 8.20 (1 H m; 8.30 (1 H,
d J 2.3 Hz); 8. 81 (1 H s broadpy;10.52 (1 H s broad). Exanple 140b
20 Pro=NO (DWMBO-d6)=3.80 (3H, 2 7.0-7.6 (8H m; 7.85-8.05 (1 H m;
820-8.40 (211, m; 10.98 (1 H, %broad) 25 48 7 Septenber 2006 Exanple

141 Pro _
| =N
ws ™ I

Example 141a

o 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=8.8 Hz); 7.35 (1H, m); 7.88 (2H, d, J=8.7 Hz); 8.17 (1H, m); 8.26 (1H,
- m); 8.88 (1H, s); 8.90 (1H, d, J=1.8 Hz); 10.14 (1H, s).
10
Example 141b

Pro =NO
(DMS0-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-) : 4922 (M-H)



-N

)

s);
Hz
n;
141
( 10H,
/ N
Se

ept
n,;

R bel ow show t
exanpl es il ust

\ N\ C8S/ / N O Exanple 141 a 5 Pro = H (DMSO-d6) = 2.44 (31-1,

7.08 (2H, d, J=8.7 Hz):
7.35 (L H m;

8.68 (1 H s);

S A 45;?%2@%2 2 Shoeh) ) Ezaﬁspmolw%? iy, ok ke
E’S%%’é’@ﬁ@cb‘?@?ﬁ FRyEprad®’ 0 (N7 D) 95((th s o 1,

7.90-8. 15 (3H, m) 8.35 (1 H, m) 10.59 (1 H

N O O
enber

5

7.86 (2H, d, J87E‘é) 8. 17
8.90 (1 H d J=1.8 10. 14

the examples illustrated below.

7.15 (2H, d, J=8.6 Hz)

(1 ngﬁ%te"%ef?qﬁj e

(1 H s). 10 Exarrpl e

S broad). Tables Gto
ounds of

haract: satian f the_co 5t
,agﬁ E{Js Ofppvg; & characterisation data of the compounds of

TABLEG
Example "H-NMR LC-MS
No.
9 (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, 5); 8.45
(1H, s); 10.2 (1H, 5) |
(DMSO-d6) :3.75 (8H, s); 6.95 (4H,
|2d, J= 2.3 Mz and 9.1 Hz); 7.15 (2H,
8a d, J=8.7 Hz); 7.65 (1H, t, J=8.3 Hz); o
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, )
:) - (ES+) = 388.34 (M+H)
9a (ES -) = 386.36 (M-H)
10a _ (ES+H = 350.33 (M+H)
11a -— (ES+) =303.30 (M+H)
12a _ ._ (ES+) =317.32 (M+H)
(DMSO-d6)= 3.14 (3H, 5); 7.12-0.08
13a |(12H, m): 9.29 (1H, 5); 10.28 (1H, 8) _
(DMSO-d6)= 3.74 (3H, s); 6.75-8.56
t4a (13H, m); 10.31 (1H, s broadened) —_
(DMSO-dB)= 3.74 (3H, s); 6.81-8.61
18a (12H, m + 1H, s); 10.21 (1H, s) —




U

Example "H NMR LC-M5 No. ( Od6) : 3.75 (31-1, s); 6.95 (4H, d, J=
8.5 Hz);7.15 (2H, m; 74( d, J= 7a 7.7 Hz); 7
(21-1, m: 8.0 (1 H d J=8.1 Hz): 8 25 (1 H, s): 8.7%6%?%{95906710 2
(1 H s) (DVBO d6) 375(3 s): 6.954H, 2d, J= 2.3 Hz and 9.1 Hz);
7.15 (2H—S8a-d, Z Hz): 7. 65 (1 H. t 1—2’2151}, 7.85 .(2H.d__J=
Hz): 7.91(1 H, m): (@Nﬁotdﬁ)ﬂoﬂ‘i(@'ldy (1143.88):l 8.8 (1 H, s): 10.35
(1H, s) } (ES+) = 386.[36 (MH) 10a _ (ES+) =
350, 33 (M) 11a Eé‘j)é%g?*%g‘%(ﬁ@hﬁ& (ES) =317.32 (WH)
(DMBO- d6) = 316kA (53118 20, my.. 16694’1%52 12H9-mM; 9.29 (1 H_'s); 1028 (|1
H s) - (DVBOd6)3 3 4ngsH é 14a (|13H, m; 10.31 (1 H s
br oadened) (Dl\/gﬁ-% 3nyA. @#Hsmbmeg@nedh 15a (12H, m+ 1 H, s);
10.21 (1|H s) _ 9‘;’f‘9§;ﬁ¥§§ 2006 50 (DI\/SOdG)* 0.96 (12H, m; 1.1-1.85
(2H, m;|2.95 (2H, (3H, s); 16a 3.18 (2H, n); 7.06-7.34 (4H my;
7.59 7.92 (Mg m ; (ﬁN%D(dB)HO gRPagGEeTh); 3.9214 (1 H s) 17a (DM5O db)i=
0.83-4.01 (12H, m|;
| (3H 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 (3H, s + 2H, m); 4.01 (2H, m); 6.73- —
- 7.97 (11H, m); 8.36 (1H, m); 9.17 (1H,
s broadened) .
(DMSO-d6)= 0.87-2.10 (8H, m); 2.19
19a (3H, 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); 9.16 (1H, 8)
(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 (12, m); 8.94 (1H, m); —
9.18 (1H, s)
{(DMSO-dB)= 1.62 (2H, m); 2.11 (6H
23a sk 2.23 (2H, m); 3.11 (3H, s); 3.25 —_
(2H, m); 6.95-7.96 (8H, m); 8.35 (1H,
m); 8.18 {1H, s broadened)
24z —_— (ES+) = 404.3 (M+H)




(3H, s); 7.05-7.99 (8H, m; 8.09 (1H, m broadened); 9 18 (1H, s)

(DMBO-d6)=1.94 (2H, nm): 2.97-3.27 18a (3H, s + 2H, ﬁeﬁflb%gg

6.73 7.97 (11 H m); 8.36 (1 H m; 915(1 sbroae 8d6)—
0.87-2.10 (8H, nm); 2.19 19a (3H, s); Y1k m; 3.12 (3H s); _ 3.
(2H n); $-97-7-95 (8H W 8-33 41 H 9

8-33 1
( DVBO- d6)

lI

—19 L—H—«s—-br-gadanedg_ﬁ_
1 67 (44 m: 2 13 (3H, 20a s): 2.31|(Eht) 7P0BHM40EH, )
3.26 (2H, 17.94 (8H m; 8.34 (1 H, : 1 H, : d6
3.72 EBH 25% 2| (2H (21a rTnr));—es—zz ( .79 (1?H @ﬂm@%gﬁ%’yi‘%& )
(1 H m (DIVBOdG) -'3.12 (3H, s): 4.47 (2H, 22a mmoﬁn@a{@npg (12H, m;
8.94 (1 H—m ~18 (1 H ) (DMSO.d6)=1.62 : (6H_ 233

s); 2.23 (nggﬁl) 3.11 (3H, s); 3.25 (2H m; E%s)ﬂ@@ﬁt@\ﬂ&i-!h) 8.35
(2(%02 r5]01 (ES®/3 4ps, 3/2'13&36'522’——??% \\NIEED ﬁ) ah ﬁ}f gf"@p”’e(m?ﬁﬁ'ﬁ:e
atom 26a (ESt) = #420.3 (MtH) 2/7a (ESt) = 4424 {@Q,]:}T 358.2 (M+H)

28a - (ES -) = 356.2 (M-H)

(ES+) = 338.2/340.2 (M+H
29a o _ with a chlorine atom);

. (ES -) = 336.2/338.2 (M-H

W

with & 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)

323 I (ES -) = 320.2 (M-H)

| 366.2 (M+ HCOO- adduct)

(ES+) =319.32 (M+H)

9 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)

(ES -} =348.3 (M-H)

394.4.(M+ HCOO-adduct)

37a




(ES+) = 358.2.(MrH) 28a (ES. -) = 356.2 (MH) (ES+) = 338.2/340.2 (MH

29a - with a chlorine aton); (ES -) = 336.2/338.
atom (ES+) = 334.34 (M+tH) 30a (ES -) & 332.35
(MtH) 31 a - (ES %2

) = 316.2 (MH 362.

(Mt HCOO adduct)

Sl

(ES+) = 322.2

3202 QRRZ(!\'I!J- HCOO.

uuuuuuuuu

L

o lEC Y=
%F?) gg% C(ES -)| = 317.34 (MH) (ESt) = 335. 3XEGWH 36388 -) -
235 2 (S0l 5 3T 8 (Wi 9% (6 ) = S it it
HCOO.addluct;BS@Z 7| Septenber 2006 _ (ES+) = 369. 2J(EBl.)2- gbFI4/3¢9.8 (R-H with
chlorinejatomy 38a _ (ES -) = 367.2/369.3 (MHwWth a chlorine atom
(ES+) = 419.3 (M+H) 39a - (ES -) = 417.3 (M H) |@eognemiomroo adduct)
(ES+) =419.3 (M+H)
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 - 665.6 (dimer + H)
42a - (ES+) = 337.268 (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 S (ES -) = 380.3 (M-H)
L {ES+) = 337.3 (M+H).
' 50a — (ES - =335:3 (M-H)
3581.3 (M3 HCOO- adduct) .




(ES+) = 353.3 (MtH) 40a -
a - 665.6 (dinmer + H) 42a (ES+) = 337.26 (M

697.6 (dimer + H (ES+) = 387.3 (MkH) 44a - 773.6 (d|
321.3 (MrH)  641.5 (dimer + H) 45a (ES -) = 319.3 (MH 365.3 (M HCOO
gggggg)(wfﬁ; ~ S )—_3;?24( M::Dn, 45?(”55_-5) e @%ﬁrﬁﬁ) 353! 3 (MF
HOOO. adduct) (ESH) = 382.3 (MH) 49a _ (ES -) :(Ol\fidﬂqvﬁitré Mdruonr(seabmy
337.3 (M{H) 50a (_s.)__. 3353 (M414) 38t:3 (M H adduct%
Sept enber| 20642 (EB+) = 341.3/343.3 (MrH with a ctiDr)n83& 3#131(%Hw
s 2 g T BT 05l e ¢
52a ___ (ES+) = 346.4 (M+H)
(ES+) = 405.3 (M+H)
53a . (ES -) = 403.3 (M-H)
449.4 (M+ HCOO- adduct)
54a  |(DMSO-dé)= 1.7 (2H, m),22(6H 2s); -
2.4 (2H, m); 32(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 (44, m); 7.2- —_—
55a 7.4 (8H, m); 7.6-7.85 (4H, m); 8.3 (1H,
t, J=5.5 Hz); 8.4 (1H, s) |
(DMSO-dB)= 1.4-3.6 (14H, m); 3.8
56a  |(3H, 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+) = 3884 (M+H)
60a _ (ES+) = 392.4 (M+H)
61a — (ES+) =334.3 (M+H)

(ES -) = 351.1 (MH)
|_|)

(ES+) = 333.3 (MH)

ﬁ8349 g?g %Eﬁﬂ 4§a

(ESH)

9 41

U)




adduct)
2 (2H,

1 (4H
|_| .

m;
t(2H n;

54a (DMBO-d6)= 1.7 (2H,
3.8 (3H, s); ! 6.9-7.1
1 8.25 (1 H,

rn) 3. 8. (3H s) 41(2

tpgJ=5.28 Hz);

n;
(4

.2 (61-1, 2s)

t e 2@03
26‘!99‘5_’7}31 (4H m ;

’
l: =) - 1

Hom;

i AN

|.u T - O O

a

56 (

653+)6= 3783 N

A~

7.

(
\
3H
L
(

ﬁ) ; 8

fE?&%)Z"Sg@g)a @-z-i Hy H

PANENEEES 421

b

oy

(2H 7. 85

(ES+)
Sept enber|
di mer 665.

AL

p(E%!-)(asﬁﬁ 4( Nh-th) 59a i

62a -

64a _

\EOT) —O:ﬂL ‘-|-\ IVI'l'I_I)
(ESH = 378.3 (M-H)
(ES+) = 346.4 (MH)

Eﬁ;@ ﬂzTﬁ@Q@,ﬂ((M;rﬂﬁ_}’

with a chlorine atom

TABLEH

Example No.

TH-NMR

LC-MS

70

2 conformers (DMSO-d6)
= 3.8 (3H, 2s); 7.05-7.7

10.85 (1H, 2s)

(8H, m); 8.0-8.35 (4H, m);

8b

2 conformers (DMSO-d6)
= 3.85 (3H, 25); 6.8-8.25
(11H, m); 8.8 (1H, m);
10.8 (1H, 2s)

ob

(DMSO-d6)= 4.55 (2H,
m); 7.05-7.65 (7H, m),
7.80-8.10 (3H, m); 8.45-

J=5.75 Hz)

8.65 (2H, m); 9.25 (1H, 2t,

10b

(DMS0-d6)= 2.5 (3H, 5);
452 (2H, m); 7.11 (1H, d,
J=8.5 Hz); 7.20-8.1 (9H,
my); 8.40-8.65 (2H, m);
9.25 (1H, 2t, J=5.6 Hz)




65a (ES+) = 421.3/423.3 (MtH) wth a chlori ne atom TABLE H "=t Exanple
No. 1H-NVMR LC-M5S 2 conforners (DVSO-d6) 7b = 3.8 (3 %
(8H m); 8.0-8.35 (4H, n); 10.65 (1H §§) 2 conf or me g?’%ﬁ\!ﬁé"ﬁ Oz’éb =
3.85 (3H, 25)68825-(11H m ; (1Hrr)108(1H 25)

’ O _1 Q L2

DVSO- d6)r=—4—55—(2 rl, - 7.n\T~;J ore! {7J_=, 5 99—~ A~
EZH rr);) 25 (1H 2t e JBSHD-g)= ?ﬁ'\@d{é@)_H 5

2H, m: 7.1t (tH4yl, 10b J¥ . m; 8. ,
En); n-)g 25 ( H( A 1%57 )a]e'l t?ne)zrrge?? (B)SI\/DdGTE 2.2 (3H,
s); 11 b{7.0-7. 15 -

H, 2s brgadene
d, J=8.2|Hz);

!\’P

J(EI-P,EmLSQ-Ea-ﬁS (8H, m)ﬂ-s. , m;° 10.35 |(
= 11635 3R, 2sBrbédenen pH M. 705 (B H R
(DMSO-d6)= 2.35 (3H,
2s); 4.5 (2H, m); 7.05 (1H,
12b d, J=8.2 Hz); 7.2-7.5 (9H,
mj; 7.65-8.1 (3H, m); 9.15
~I(1H, 2%, J=6 Hz)
130 (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, 25 |
broadenad) |
. T (DMSO-d6)= 0.87 (12H, |
m); 2.97 (2H, m}; 3.29- _—
4.19 (7H, m); 7.05-8.70
(8H, m)
. 17 ~ [(DMSO-d6)= 1.20-1.92
(6H, m); 2.65 (4H, m);
2.86 (1H, m); 3.12 (3H, s); .
3.91 (1H, m); 7.10-823
{8H, m}

(o o

O




m; 7.65-8.1 (3H, m; 9.15 (1 H, 2t, J=6 Hz) 13b (DVSO-d6)= 3.26 (3H,

S): _ j 7.16-8.48 (12H, n): 10.43-10.81 (1 H, 2s br O d6) =
3.82(3H, 14b 2s): 6.85-8.55 (12H, m): 10. 72&1.-@@@@5&,%2@%

br oadened) (DVBO- d6)= 3.82 (3H, 15b 28 6.89-8.63 (12H m):
10.52-10.8Z (1 H 2s bhroadened)  16b (DMSOQ-d6)= 0.97 (12H nm); 2 97 (2H,

m: 3.29-14.19 (7H, m; 7.05-8.{(PVISO§)=ri).96 {8H( DVBO d6) = 1.20-1.92- (6H,
; 2.65 {4H, ; 2.86 (1 H, ", 3H; .. 3.91 (1 H, ;
?10- 8233| ($H, mn) 7 Sep'gerrber %ﬁ%@%&nﬁ&%ﬁ . 96 (2H,( rr);me,. 25
(2H, m+ BH, s); 3i8p 4.03 (2r,4_@3-2;q.,}2—§,7g73_g¢1H, m; 8.52-8.82 (1 H,

split, m proadened) (DVSO d6)i= O. 86-2. 7 (13H, m}; 2.93 (I'H n);
(11H, m); 8.52-8.82 (1H,

split, m broadened)

(DMSCO-d6)= 0.96-2.37

(13H, m); 2.93 (1H, m);

-

19b 3.25 (3H, 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)
(DMSO-d6)= 3.82 (8H,
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 . 1451 (2H, m); 7.09-8.65
) | (12H, m); 9.06-9.43 (1H,
) 2m broadened)
(DMS0-d6)= 0.28-3.89

23b (15 H, m); 6.56-7.16 (8H, —_—
m)
(DMSO-d8)= 0.64-3.68 .

24b (11H, m); 6.75-8.33 (12H, —

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




19b 3.25 (3H, s); 7.11-8.34 (8H, m; 8.52-8.81 (1 H, 2m broadened)

(DVBO-d6) = 0.94-2.45 20b (17 H, m; 3.25 (3H, s); 7%}@@1@%8 (2H,

8.52 8.76 (1 H, 2m br oadened) (DI\/BO dE%T 3.82 (3H,.

m,; 6.18 8.19 (15H m; 8.68-9. 09 2mbroadened) (DVSO-d6) = 3. 25
(3H, s); b 4.51 (2H ) 7anRR (12H__.my: 9 =9 43 (1 H _ 2m

broadened) (DVBO- d6) = 0. 28- 3| BBMELUIE)EST H2-3E8 6. 56-7. 16 (8H,

( DMBO- d6)|= 0. 64- 3. 24b (11 _ 2H, m: 10.00-10.68
H, 2s brioadened) epterrber g?') g%%m 1.12- 3. 89—25b (8H,
6.75-8.49 (12H, m; 10.05-10 &, 10.05- 1:@85 Kagened) (DVSO- d6)=1. 11-3.

26b (11H] m);.6.71-8.22 (12H, n; 0.31 (1H 2s broadened)
: 'ﬁroadened)

(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, 25
broadened)
(DMSO-d6)= 7.02-8.52
28b (12H, m); 10.43-10.75 |
(1H, 25'broadened) -
(DMSO-d6)= 4.51 (2H,
28b m); 6.91-8.68 (12H, m);
9.05-9.38 (1H, 2m broad-
ened)
(DMSO-d6)= 3.81 (3H,
) 30b 2s); 4.49 (2H, m); 6.83-
| 8.85 (12H, m); 9.19 (1H,
2m broadened)
(DMSO-d6)= 2.12-2.95
31b | (3H, 2s); 4.49 (2H, m); -
8.90-8.69 (12H, m); 8.86- |

9.33 (1H, 2m broadened)
(DMSO-de)=4.51 (21,

32b m); 6.95-8.73 (12H, m); -
o 8.99-9.36 (1H, 2m braad- |
ened)

1
)
2

O 3




(DVBO-d6) = 1.05-3.93 27b (8H, m; 6.87-8.58 (12H, _ m; 10.16-10.86 (1
H, 2s broadened) (DWMBO-d6)= 7.02-8.52 28b (12H m; - (1H,
2sbr oadened) (DMSO-d6)= 4.51 (2H, 29b r‘r)sis 6. 91-8. 68 (ﬁgﬁé& f?e{ﬁﬂ%

9.05-9.38 (1H, 2m broad ened) (DVSO d6)= 3.81 (3N, 30b 2s); 4.49 (2H,

m; 6.83 (t2H —m-—9-19-(1 H
31 b (3H| 2s): 4.49 (2H, (BMRO#i%s 382(BHm) ; [8.86 9.33 (1 H 2m

broadened) (DVBO- d6)= 4.51 (dWay. 8RB ATk -8.73 (12H, m); 8.99-9.36
(1 H,.2mpraad- ened) 7 Septeng!esZ’ agégegq%aéﬁ?%ﬁ/gg-’d )= 3.82 (3H, 2s);
6.66-8.44 (13 H nPg3b33b 10. 061D0GHT0(4Y HH,Z2s _ bijoadened) (DVSO d6) =

2.44 (3H,| 34b 2s); 6.81-8.31 3H, T
( | s) ( Jbrcar:tderlr'nje'd)
(DMSO-dB)= 2.44 (3H,
34b 2s); 6.81-8.31 (13H, my); R

10.31 (1H, 2s broadened)
(DMSQ-d6)= 6.86-8.45
35b . {(13H, m); 10.18-10.55
N ’ (1H, 2s broadened)

' (DMSO-d6)= 2.70-2.89 -
(6H, 8); 3.80 (3H, 2s);
36b 6.36-8.58 (12H, m); 9.89-
10.62 (1H, 2s split,
broadened)

(PMSO-d6)= 2.70-2.89
37b (6H, s); 6.51-8.69 (12H,
m); 9.58-10.58 (1H, 2s
split, broadened)
(DMSO-d6)= 2.23-2.88
) 38b |(3H, 2s); 6.90-8.27 (12H,
m); 10.20-10.53 (1H, 25
broadened)

| (DMSO-d6)= 2.21-2.79

39b -~ |(3H, 2s); 6.90-8.29 (12H, —
. ' m); 10.18-1.57 {1H, 2s

broadened) -

(DMSO-d6)= 2.18-2.82
40b (3H, 2s); 6.95-8.31 (12H, -
m); 10.20-10.45 (1H, 2s - '
broadened}




10. 31 (1 H, 2s broadened) (DMSO d6)= 6 86-8.45 35b (13H, m); 10.18-10.55

(1 H 2s broadened) (DVSO d6)= 2.70-2.89 (6H, s); %J’?ﬁﬁmﬁ% 36b
6.36-8.58 (12H, m; 9.89 10.62 (1 H, 255 plit, broadZ =
2.70-2.89 37b (6H, s); 6.51-8.69 (12H, ; 9.58-10.58 (1 H 2s split,
broadened) __(DMSQ-d6)= 2 23-2 88 38h (3H, 2s); 6 .90-8 27 (12H, m .

10.20-10./53 (1 H, 2s broadened{PMEOWEB)=8)68 (BH,1- 2| 79 39b (3H, 2s);
690829(12H 0.18-1.57.(d broadened) (DVSO d6)= 2.18-2.[82
40b (3H, [2s): o9 (12H, 27%);’4%@6 é}@%& H, 25 breagened) 7
Sept enber 2006 59 ( DVBO- d6) = gg@8(1(33|-|m)4}5,t0§?m 4,49 (2H, m; 6.76- _
8.32 (134, m; 9.09 (1 H, very m broadenéd MJ d6) = 4.49 (2H,

very m broadened)
(DSMO-dB)= 4.49 (2H,
42b m); 6.79-8.35 (13H, m);
2.00-9.27 (1H, 2m broad-
ened) |

. | (DMSO-d6)= 2.32-2.69
43b (8H, 2s); 4.48 (2H, m);
D) | | - 7.02-8.25 (13H, m); 8.76-
8.22 (1H, 2m broadened)
(DMSO-d6)= 4.49 (2H,
44 m); 6.89-8.22 (13H, m);
8.96-9.33 (1H, 2m broad- |
ened)

(DMSO-d6)= 4.49 (2H,
45h m); 7.01-8.31 (13H, m);
8.91-9.40 (1H, 2m broad- |
ened) -

| (DMSO-d6)= 2.11-3.68
. 46h (6H, s); 4.42-4.52 (2H,
2m); 6.55-7.88 (12H, m);
8.54-8.88 (1H, 2m broad-
ened)

. (PMSO-d8)= 6.71-8.26 | .
A7b “|(13H, m); 10.11-10.52 : —
(1H, 2s broadened)
(DMSO-d6)= 6.86-8.40
43b (13H, m); 10.08-10.63 : _
{(1H, 2 s broadened)




42b m; 6.79-8.35 (13H,'m; 9.00-9.27 (1H, 2m broad- ened) (DIVBOdG)—

2.32-2 69 43b (3H, 2s); 4.48 (2H, m: 7. 02 8.25 ( q% % 22 (1.
H  2m broadened) (DVBO d6)= 4, 49 (2H 2H_ggb'm; 6 651 S6p ‘I’Qﬁ‘" 06"
8.96-9.33 (114, 2m broad-. ened) 6) = 4. 49 (2H, 45b m; 7.01-8.31

(13H, m; 8.91-9 40 LlH 2m broad ened) (DVBO-d6)= 2.11-3.68 46b (6H,
s): 4.42-4.52 (2H, 6. HEOMEB-dE)27A,01B;348. 54-8.88 (1 H, 2m broad

ened) (DNBO-d6) = 4@%31 5.2 4 E@%ﬁﬁs(ﬁ@%ﬁv&’} o bact. é.legl—iflﬂ, 2 s

br oadened) (DVBO-T6j = 6. 86- 8|
?B?ZS?E?) T IR 2e br oadeneds M TESREed "as gy T R
(DMSQO-dB)= 3.85 (3H,
50b 2s); 6.79-8.32 (12H, m);
9.89-10.56 (1H, 2s
broadened)
. [{DMSO-dg)= 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)
(DMSO-d6)=4.51 (2H,
53b m); 6.89-8.33 (12H, m);
-8.99-6.46 (1H, 2m broad-
ened)
{DMSO0-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-dB)= 1.31-2.96
56b {t4H, m); 3.81(3H, 2s); _—

| 6.93-8.27 (8H, m); 8.47- '
8:87 (1H, 2m broadened)




50b 2s); 6.79-8.32 (12H, nm); 9.99-10.56 (1 H, 2s broadened) (DVBO d6)=
6.93-8.36 51b (12H, m); 10.20-10.60 _ (1 H, 2s broa % ) =
2.21-3.28 52b (9H, m; 6.78-8.64 (12H, 61 m; 10.25- 18?%1’ %B’é@%}ﬂ%

br oadened) (DVSO-d6)= 4.51 (2H, 53b m5;'6.99-8.33 (12H, n); 8.99-9.46

(1 H 2m broad- ened) (DVBO-d6)=0.97-3.10 Sob (12H m; 3.82 (3H 2s):
6.84-8.17 (8H, m; 8.47 8.86 ({DMSCRALHr Oa8ehad) DVBO- d6) = 1. 70- 3. 30

55b (4H, |m): 3.71-4.70 (3H, 2%+, 2H.m. 6 71-8.21] (11 H, . 8.46-8. 78
(1 H,( 2m rT)broaoleneol) (D(SI\/DdG ngﬁpgg@%ﬁ(& ,(rr); 3. 8?(3H, 25);

o s 8o TP P St e [ Sep g 2o
6. 86 | 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)
| (DMS0-d6)=2.11-3.90
) ‘ (11H, m); 6.57-8.70 (12H,
59b m); 9.94-10.30 (1H, 25
broadened)
(DMSO-dg)=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, ___
D - |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); 8.73-2.31
(1H, 2m broadenead)
_ (DMSQ-d6)=2.11-3.06 |
64b (6H, 23);:4.48 (2, m), —_—

6.62-8.34 (13H, m); 8.92
9.40 (1H, 2m broadened)




3 (8H m; 8.59 (1 H 2m broadened) (DIVBOdG)— 3.82 (3H 58b 2s);
7-9.33 (11 H n); 10.71 (1 H, 2s broadened) @ég grg 03 90
H m; 6.57-8.70 (12H, 59b m); 9.94.10.30 (1H 2s " broa ene
DVBO-d6) = 2:66-3.20 (411, n); 3.53-3. § (4H, 60b m); 6.72-8. 79 (12H,
nm; 10.04-10.73 (1 .H_ 2s_broadened) (DMSO-d6)= 3 68 (3H 25): 4 49
(2H, m: B.73 61b 8.64 (12H, nYPMBQASIE)}2ME,50 (212m bl oadened) (DVSO d6) =

2.00-2.91 62b (6 3.40 (|3 (12H, ™  (DVBO d6) =
3.81 (3H,| 63b 2s) Fb51*3’48 (2H, 1 Wééﬁgszg@él'ﬁ I8.739.31—4 H, 2m
br oadened) (DVBO d6)= 2.11-3. 48 (21t m; 6.62-8.34
(13H m):| 8.9Z- 19.40 (1 H, 2m%g9r%§?§1§ﬂ ﬁﬁ)s)é%é!%m)er 2006 62 (DVBO- d6] =

8.1
6.9
(11
(

4.50 (2H,{ ° | ened)
TABLE |
Example No. 'H-NMR ' LC-MS
D 664 — [ES+) = 4204 (W+H)
67a T (EST) = 426.3 (M+H)
68a — (ES+) = 422.4 (M+H)
69a _ (ES+) = 476.4 (Mi+H)
70a. _ [(ES+) = 406.4 (M+H)
71a o (ES+) = 410.4 (M+H)
(ES+) = 338.2 (M+H)
72a - 350.3 (M+Na)
(ES+) = 342.2/344.2 with
a chiorine - atom
— 73a _ 354.2/356.2 adduct of Na,
o with a chlorine atom E
(ES+) = 356.2/358.2 with
_ a chilorine atom |
74a | ___ 368/370 with an adduct of
| ' Na -
(ES-) = 354.2/356.2 with a
chlorine atom ]
(ES+) =352.1 (M+H)
75a R 364.1 (M+Na)
(ES+) =390.1 (M+H)
76a . (ES-) =388.1 (M-H)




65b m; 6.61-8.29 (12H, m; 8.95-9.39 (1 H, 2m broad ened) TABLEI
Exanpl e No. 1H NWVR LC- M5 66a - (ES+) = 422.4 (MtH) iwgﬁ)’%

(MtH) 68a (ES+) = 422.4 (M+H) 69a _6@E8+) = 476. 4 aZ'O (ES+)
-4064(MH—I) 71a- (ES+) = 410.4 (M+H) "(ES*) -3382(I\/HrH) 72a - 350.3

(():‘Wm) \(/ﬁ h a chl o??ﬁe: Iat om ([ES+) = 356.2/358.2 W(ﬂEjﬁ;h*@%@ (Mfiz!"*&t om t
Stom CESS) 5501 (BB D) 7bd | 36n b wrney. (ot MIESH EC2 QUM Toa
(ES-) =388.1 (MR) 7 Septenberf 2006 63 7/a - (ES+](ESSPR.375(IiM-H) /8a
(ES0) = L2 (MR - (ES-) =373.2 (M-H)
80a ___ (ES+) = 321.3 (M+H)
81a ‘ S (ES+) = 380.3 (M+H)
| (ES+) = 384.2/386.2
82a — (M+H) with a chlorine
. . ‘ atom
“y 83a — (ES+) = 396.3 (M+H)
- | (ES+) = 434.3 (M+H)
8da | . (ES-) =4323 (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 (VM+H)
- ) (ES+) =423.3 (M+H). -
89a - (ES) =421.3 (MH)
80a —_ (ES+) = 480.4 (M+H)
P (ES+) = 392.2 (M+H)
91a - (ES-) =390.2 (M-H)
92a _ (ESY) = 398.3 (M-H)
93a - (ES-) = 407.3 (M-H)
(ES+) = 368.1 (M+H)
-* 94a . (ES-)- = 366.1 (M-H)
| 95a __ (ES1) = 406.1 (M+H)
(ES-) =404.1 (M-H)
(ES+) = 340.2 (M+H)
96a . (ES-) =338.2 (M-H)
_ (ESH) = 421.3 (MH)
97a _ (ES-) =418.3 (M-H)




(ES+) = 37
a (ES+) =
atom 83a (

(MH) 79a (ES-) = 373.2 (MH) 80a (ES+) = 321.3 (M+H) 81
3 (M
(MH 85a %E
87
8

ES+) = 384.2/386.2 82a _ (Mt i ne
H)s((lvw)H) (ES+) = 434.3 (mm( ?S%H}Wefc%‘%
364. 3- (MrH) 86a . DY(ESY) = 368.3 (MeH) (ES+) =
)= 369 (MH) 883 - (JES+_L_ 419 3 (I\/ltH\ (FQ-Ii =
a $8%-) = 421.13 (MH 90a (ES+) @D, & 41 KAM-ES) =

5.
3
E

371.3 (MH)
423.3 (M =
3922 (M+H =
(ES-) = 407.3 (M = 368.1 (MtH) 94a (ES-)
(ES+) =406.1. (M 4041 (MH) (ESH) = 340
=-338.2 (MH (ES 3. (Mrki) 97a (ES.) = 4
2006 64 TABLE J

[aXe PN

8 \J \IVT |—|7 JdJIAA
366.1 (MH 95a _
(MrF4)  96a -. (ES-)
3

2
9.3 (MH) 7 Septenber

1

Example No. 'H-NMR LC-MS
(DMSO-de)= 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, 25
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-de6)= 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, .
7ib: m); 9.94-10.40 (1H, 25 - -
split, broadened)




98a _ (ES-) = 471.3 (MH TABLE J Exanple No. 'H NVR LC-M5 (DVBO d6) =
0.87-3.99 ii (84 m+ 3H, 2s); 6.48- 66b 8.19 (11H, m; 10.01- 10.82 (1
H 2s split, broadened) (DVSO-d6)= 2.0-3.14 (4H 7TRe 33,51,332@(,6(4H

67b m; 651809(11H m, _. 9.69-10.g83 (1 H 2s broadened) (DVS0O d6)=
1.19-4.09 68b (11 H, n); 6.42-8. 54 (11 H _ m (DVBO-d6)= 0.90-3.89 69b
(8H, M) ; r6-67—8-03—tHbH— =i 'mt}-. ad—enedy—(DMEO-g6y=
0.87-3.84 70b (8H, in + 3H 7@ @3@-8339 ?EL m: 10.08- 10.39 (1|H,
2s broadé¢ned) (Dib@ d6)= 0.9(ag3, 8r3- I;_I 58-7.96 (11H, 71b m;
9.94-10.40 (1 H, 2s split, by Sé\den%g’d 8 e t’e 2006 65 {DMBO- d6) =
3.70 (3H, 10.13-10.88 (1H 25
' ' broadened)
(DMSO-d6)= 6.50-8.51
73b - (+1H, m); 10.15-10.91 -

(1H, 2s split, broadened)
(DMSO-d6)= 4.51 (2H,

74b  |m); 6.68-8.65 (11H, m) .

| (DMISO-d6)= 3.90 (3H,

D 75b 23); 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 (gH, mj); 6.86-

77b 8.63 (11H, m); 9.11 (1H, .
2s broadened)
A (DMSO-d6)= 6.70-8.02
- 78b (12H, m); 10.35-10.66 .

(1H, 2s brc_;adenéd)
(DMSO-d6)= 6.89-8.27

79b (12H, m); 10.37-10.69 —_
(1H, 2s Eroadened)
~80b (DMSO-d6)= 2.33 (3H, __
2s); 6.75-8.02 (12H, m);
8.97-10.64 (tH, 2s ' S

broadened)




72b 2s); 6.83-8.62 (11 H m; 10.13-10.88 (1H, 2s broadened)

DMSO-d6) = 6. 50-8.51 73b (11 H, 10. 15-10. 91
; : L ian (1 5%pEmBR 206, ) -

br oadened) (DMBO-d6)= 4.51 (2H, 74b n):. .6.68-8.65 (

3.90 (3H, 75b 2s): 4.49 (2H, m: 6.60- 8680 (11 H, (DVMBO- d6) = 4. 50
(2H, ) 6.82-8.75 (11 H_n): 76b 8 85-9.30 (1 H. 2&so|4L_

br oadened) (DIVISO d6)— 2.36 (3H(DMS)-06%=2D-B29 n)| 6.86 77b 8.63 (11

m; 9,111 H - 2s,,broadened) 78b (12H, m;

10. 35-10.(66 - (1 B8, broaden@?ﬁ%@@ﬁ?ﬂ%ég B.27 79b~+22H m;
10.37-10.(69 (1 H, 2s broadendgy. §¢y. {@gi%ep 33 (3H, 2s): 6.75-8./®
.(12H. M}, 9.97-10.64 (114, 24 broad ene epte“rber 2006 66
(DMSO-dS)j= 2.0-3.99 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,

n} 2s); 2.85-3.93 (6H, m);

83b 6.56-8.11 (11H, m); 9.95- —_—
10.87 (1H, 2s spiit,
broadened)

(DMSO-d6)= 2.56-3.60
(6H, m); 7.04-8.01 (11H,
84b m); 9.93-10.76 (1H, 2s —_—
'sp!it, broadened)
(DMSO-d6)= 2.19-3.78
(9H, m); 6.40-8.04 (11H,
‘85b m); 8.88-10.79 (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 S
split, broadenad)
(DMSO-dB)= 2.24-3.78
(8H, 2s); 7.04-8.16 (11H,
87b m); 9.89-10.75 (1H,2s _—
split, broadened)




81b (91-1, n); 6.46-8.14 (11 H _ M; 9.87-10.81 (1 H, 2s split,
broadened) (DMSO=d6)= 2.27-3.92  (61-1, n): 6.64-8. %1 H %ﬁ] :
9.95-10.44 (1 H 2s split, broadened) (DVBO- d6)s= 29%&’ gmber ,Gm)
2.85-3.93 (6H, m):; 83b 6.56-8.11 (11 H ®A); 9.95° 10.87 (1 H, 2s split,

br oadened) __ (DVSQ- d6)= 2. 56-3.60__(6H, m.: 7.04-8.01 (11 H 84b m;
9.93-10.76 (1 H, 2s split, bi{EMSREE)=CRER.EH5)=|2.19-3.78 (91-1, m}

6.40-8.04 (11 H, 8 m; 9.8810.79 plit, broadened)
(DVBO- d6)E 2. 72- 3. (61-1, rriéi"eéa%iéi%@ﬁﬂ)m B6b ) : 16-29-10.89 (

H 2s _ ;plit, br oadened) ( DV . - 8%4.(BH, 2s); 7.04-8.16
(11H, 87by m); 9.89-10.75 (1 H,@(Zasgjéh%s@ﬂl;?ﬁbréadeied) 7 Septenber 2006

67 (DVBO-Jd6)= 2.25-3.62 88b (8133 @¢),mp. 48 (2H, n]

(DMSO-d6)= 4.46 (2H,
89b m); 8.26-8.05 (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-db)= 6.73-8.40
. 92b (11H, m); 10.78-11.22
(1H, 2s broadened)

(BMS0O-d6)=6.71-8.27
93b (11H, m); 9.82-10.81 (1H,
) , 2s spiit, broadened)

(DMSO-d6)= 2.52 (3H,
94b 2s); 4.47 (2H, m); 6.82- .
|8.61 (11H, m); 8.88-9.32
(1H, m broadened)

(DMSOQ-dB)= 4.48 (2H, .
95b |m); 7.00-8.61 (11H, m); —
8.70-9.23 (1H, split, m -
broadened)

(DMSO-dB)= 4.48 (2H, .
96b m); 6.81-8.58 (11H, m) -




6.66-8.15 (11 H, m;
6.26-8.05 (11 H,..
1.10-4.30 90b (8H,
br oadened)

m
m
( DMSO- d6) = 7. 06- 8.

8.64- 9.33 (1 H m
6. 83- 8.

04 (11H,
62. 91b (

AT

(DVBO-d6) = 4.46 (21-1, 89b m;
8.12-8.75 (1 H m broadened
9.12-10.
10.49-10.89 (IH, 2s

EZ ﬁ%@éﬁ&%ﬁ}iﬁos

1

split, broadened) (nlvnndm_ﬁmgan q7h(11’|—| M. 10 78-11 22 (1 H,
2s broadefied) (DVBTRd6) = 6. 71{BMEOII=(114443.95) ; [9.82-10.81 (1 H,_ 2s]
L ) (o080 fofialpzetatlons B O 8%, O
7.00-8.61((11 H, , 8.70-9. 2311)(,30*33 s0l7g (1[.1[(125bl‘0)adened) (DVBO-d6) =
4.48 (2H,|. 96b m; 6.81-8.58 m emper 2006 68 97b
(DVBO- d6) 1. 44-3.95 (3H, 2s); besoa@raedaz (11 H
(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+) = 4222 (M+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-) =849.3 (M-H) -
395.3 (M+HCOO- adduct)
(ES+) = 339.3 (M+H)
108a . (ES-) =337.3 (M-H)
383.3 (M+HCOO- adduct)
107a - (ES+) = 430.3 (M+H).
108a - (ES+) = 364.3 (M+H)
1092 - (ES+) = 579.3 (MH)
1102 - (ES+) = 383.3 (M+H)
111a ___ (ES+] = 363.3 (M+H)
112a ____ (ES+) = 351.3 (M+H)




m; 10.33-10.73 (1 H, 2s
666826(11H m ;
No. ' H NWR LC—I\/B 99a (ES+) = 418.4 (I\/HE%

br oadened) (DVSO d6)= 4.48 (2H, 98b

8.80-9.28 (1 H 2m broad ene : npl e
100a (ES+)#)Sep}%'J§(m

101la (ES+) = 418.4 (MH) 102a - (ES+) 29434.3 (MrH) 103a - (ES+) =
402.4 (MtH)_ 104a (ESt) = 406.4 (MtH) (ESt) = 351.3 (MtH) 105a (ES-) =
349.3 (M[H ~395.31B&FHCOO- adduct) (ES+) = 339.3 (M@ mﬁad,(msH)
337.3 (M-I=|)——388ﬁ°r—(4—MI=HG%—a-e - S+) =4 (MeH)
(ES+) = 364.3 (MH}48100a (ESY) = 379. 34MH) 110a(1§%s)+7= EERY T By I\/H—l)
1130 © (850 = atb M) 114 - (Esm— 3653 (WD Ten Ofeen) o
331.4 (M¢H 116aﬁséES+) = 431.4 (MrH___ (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)
”) 118a e (ES+) = 447.3 (M+H)
118a . {(ES+) = 485.3 (M+H)
(ES+) = 419.3 (M+H)
120a - (ES-) = 463.4 (M+HCOO-
adduct)
(ES+) = 321.3 (M+H)
i21a . (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 chiarine
atom) .
(ES-) = 353.3/355.3 (M-H
123a - with a chlorine atom)

‘ 399.3/401.3 (M-HCOO-|.
adduct with a chiorine
atom)

(ES+) = 405.3 (M)
1242 (ES-) = 4033 (M-H)

4493 (M+HCOQ-adduct)




(ES+) = 435.3/4 (MtH with a chlorine 117a - atom (ES-) =

37.3
433.3/435.3 (MH wth a chlorine atom) 118a (ESt+) ¥g b P/?Uhﬁ 119a _
(ES+) = 485.3 (M) (ES+) = 419.3 (M), 120a (£} Effeny % M+HO00-

adduct) (ES+) = 321.3 (MrH) 121a . (ES'Y = 319.3 (MH) 3653 (MHCDD
adduct) (FES+) = 351 3 (MeH) 122a — (FS) = 349 3 395 3 (MrHCOD.

adduct) |(ES+) = 355.3/ 357. 3 (MeH with a chlorine (5815}1% 3353 (Ni+H)
353,9/ 95985 (M H t23g i h o fhlorine atom 209 5) 4,3 QALY pdiuc
449.3 (MHOOD- adduct) 7 Sept enber 2006 70 (ES+) 3963 ME00- 48t
(ES-) = 333.3 (MK 379 3 (MHOOO adduct)
156a - (ES+) = 302.3 (M+H)
127a — (ES+) = 395.3 (M+H)
128a _— (ES+) = 347.3 (M+H)
120a - (ES+) = 401.3 (M+H)
130a | _ (ES+) = 415.4 (M+H)
o
TABLE L.
Example No. TH-NMR LC-MS
- (DMSO-d6)=0.5-4.72 (13H,
ogb - |m); 671-8.20 (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 —
9 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, 28 split, '
’ broadened)

(DMSO-dB)= 0.71-3.86
_ (10H, m); 3.01 (3H, s)
102b 8.71-7.97 (12H, m); 9.84- _ _—
10.13 (1H, 2s spif,
hroadened)




126a - (ES+) = 392.3 (MrH) 127a - (ES+) = 395.3 (M+tH) 128a - (ES+) =
347.3 (MrH) 129a -. (ES+) = 401.3 (M+H) 130a _ 77(¢WH%E.Z%WW
TABLE L Exanple No. 'H-NWR LG-M5 (DMBO-d6)=0.5-4.72 , :

6.71-8.20 (12H, m); _ 10.48 (1 H, 2s br‘dadened) (DVBO d6)= 0.7-4.0 (10H,
100b m; 73-7.88 (12H nmy- 9 . 86-10 65 (1 H_ _split s _ broadened)
(DVBO-d6)i= 0.71-3.76 (1 OH, |(PMSD-86)%3H, ¥2-3,8D[Lb 6. 69-7.88 (12H,

9.80- - 10.68 (1 2s split, adened) 6) = 0.71-3.86 (10H, n)’;

3.01 (3H,| s); L0a0% 510 o7 8%?’%%& ) D (1 H 2s split,

broadened) 7 Septenber 2006 |&EAPEBO(HEN=f); 788d-B1 103b (10H m); 2.i34
9. 84- (TH

(3H, 2s);{ 6.67-7.88 (12H, m; 9. 10. 8 ,,| 2s split, broadened)
(DVBO d6)|= 0. 70- 3. 95 1080 {1H, 2s spli,
| broadened)
(DMSO-~d6)= . 0.70-3.95
- 104b (tOH, m); 8.70-7.87 (12H, -

m); 9.82-10.21 (1H, 2s
_ . | split, broadened)

) (DMSO-d6)=3.73-4.02 (2H, |
-~ 105b 2s+3M, 2s); 6.90-7.94
(12H, m); 10.12-10.40 (1H,
| 2s split, broadened)
(DMSO-d8)=  3.37-3.85
106b (2H, 2s); 6.85:8.20 (12H,
~|m); 10081050 (1H, 2s
split, broadened)

| (DMS0-d6)=  2.76-3.84
1070 (8H, m); 6.50-7.96 (12H,

, m); 9.83-1057 (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,
1090 m): 7.06-8.16 (12H, m)| o
10.02-10.65 (1H, 2s split,
broadened)




104b (10H, m;
br oadened)
10. 12- 1.
(214, 2s);

n;

( DMSO- d6
2s
(12H,
(81-1, 1

br oadened) 7 Septenber 2006
7.04-8.04 (12H,

2.0-4.27

split,
n;

6.70-7.87 (12

0.40 (1H,. 2s sp

6.85-8. 20 (12H)
= 2.76-3.84 107h (

n;

H, n;
lit,

10. 06- 10 H 2s
m 6 .50-7 96 _(12H

split,
-

9.82-10.21 (1 H 2s split,

(DNBC>d6) =3.73-4.02 (2H, 105b. 2s+3H, 2s

br oadegg (DVMSO-d
0 (1

Septiier 20

“br oadened)
Q.83-10.57 (11H,

106b

br oadened) (DMSQ

10. 05;%g858 (1 H

D9b ) 8.16 (1

9. 99-
6. 94-

m;
(8H, 111b m;

L (BS0508)5- 2.004.3B0 8¢

{ﬁf f@it'etodi (e
1%9%%?3 fh= 28 Doty

orogdened), m); - 10. 03

8H, m;,

r oadened)

6. 84-7. 90
-(DVBO-d6) = 2. 0- 4. 38
(1H, 2s sptrit,

8 (5H, 110b m);

( DVBO- d6) 3

-10.65 (11-1

2s spli

. 11ib

(DMSO-d6)= 2.0-4.27 (8H,
m), 6.94-7.93 (12H, m);
10.03-10.85 (1H, 2s spiit,
broadened)

112b

(DMSO-d6)= 3.57 (2H, 2s);
3.98-4.456 (2H, 2s); 6.89-
7.93 (13H, m)

113b

(DMSO-d6)= 3.48-3.86
(2H, 2s); 6.98-7.97 (13H,
m); 8.42-8.26 (1H, 2s spli,
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 (3H,
2s + 2H, 2s); 4.28 (2H, 2s);
6.69-7.92 (12H, m)

06 (12H,

—

117b

(DVISO-06)=3.64-4.40 (2H,
2s); 4.29 (2H, 2s); 6.88-
8.00 (12H, m); 8.68.(1H, 28

split, broadened} -




broadened) (DVBO-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 7 ? H,
2s); 6.98-7.97 (13H n; 8.42-9.26 (;@H 2s sp||t)7%?B‘z2§ ﬁ 06

(DMBO-d6) = 2.0-3.63 (3H, 2s + 2H, 2s) 27(2H 2s); 114b 6.93-8.29
(‘13H, n-); 840~ o 46 /1 H. 25 snlit broadene {nl\/Rn.JjR\:?_ﬂ.g_J_G (-2H,

—;

115b 2s 1 3H, 2s): 4.26 (2H, @?‘30@6)528@2#@@1 H o m

DVEO- d6) =3. 41- 4. 31-1, 1 428 (?H, 2 6. 69-7.|92
Ele, srr))(DI\/SO d61)l'%§( 64- 4. 40%?231"' 2%)1%3%%” 2'6 9((2H ;?5)—"6 88- 8. Q0
(12H, m 8.68. (1tf,. 2s sﬁBUSMO&tEHedh) 78.63 [Sept enber 2006

(DIVBOd6)=2.02418(2H 118 3H, 2s); 4.29 (2H, m: 6.80-8.19
(12H, m 3 8.63 (1 H 2s spl &ﬁfaﬁ é?f@@?eﬂ%@ivscpda) =3.57 (21-1, 2s);

119b 4. 29— t2H—M T 6-92-7796 (DMS@L@—Q—IST (EHocég)'L H—2s—sptTt;

119b 429 (2H, m); 6.92-7.96] —
(12H, m); 8.68 (1H, 2s spilit,
broadened)
. |(DMS0-d6)=3.55 (2H, 2s);
) 120b 429 (2H, m); 6.83-7.91 —_

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

121b (2H, 2s); 6.87-7.74 (13H, —_—
my; 10.15 (1H, 2s split,
broadened) o
| (DMSO-d6)=-- 3.56-4.20
1220 (2H, 25 + 3H, 2s); 6.92- —

7.83 (12H, m); 10.21 (1H,
2s split, broadened) |

_ (DMSO-d6)=. 3.564.21
) _ 123b (2H, 2s); 6.93-7.76 (12H, o
m); 10.23 (1H, 2s spili,
broadened)

(DMSO-d6)=  3.57-4.27
124b (2H, 2s); 6.84-8.20 (12H,
m); 1023 (1H, 2s spili,
broadened)

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




br oadened) (DWVBO d6)=3.55 (21-1, 2s); 120b 4.29 (2H, m; 6.83-7,91 _
(12H, m; 8.63 (1 H M (DVSO d6)= 3.52-3.82 121b (2 -0 6.87-7. 74
(13H, - m; 10.15 (1H, 2s split, broadengd) (%Odgseﬁ%%rgb&r%o%ﬂb
(2H, 2s + 3H, 2s); 6.92- - 7.83 (12H, rr) 10 21(1H 2s split,

’JJZL':/I")’I 1.22hKh c:o’)77c: l’l’)Ll rﬁ
TN . U_'V

br oadene BNVBO-d6)= 21
10.23 (1|H 2s split., broade @WQ‘E@E@ )215@735924 27 124b (21-1, 2s):

6.84-8.2Q (12H, 10 23 ened) (DMSO d6) =

3.56-4.23 125b (ZZSB 2s); 6. <€Lﬁﬁ-l98% ig—éwtn% tqgﬂdZ (1H, 25 broad- ene
74 7 Septienber 2006 (DIVBO di; 21@393 (9, 126bsplitll H m; 6.86-7.92 (12
. m: 10.39 (1H 2s split, 1 oadenea (DIVISO de)=| 2. 0-4.30 (8H, 127b

m: 6.8747.91 (12H, m); 10.07PHedEReHIH 25 split,
(DMSO-d6)= 2.0-4.30 (8H,
127b m); 6.87-7.91 (12H, m); —
10.07-10.56 (1H, 2s split, '
broadenéd)
_ |(DMSO-d6)=  3.48-3.85
128b (2H, 25 + 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); _

8.96-7.84 (13H, 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- —_—
) 8.27 (12H, m); 8.59 (1H, m
- broadened)
TABLE M
Example No, TH-NMR LC-MS
(ES+) =337.25 (M+H)
131a S (ES-) = 335.27 (M-H)




br oadened) (DIVBO d6)= 3.46-3.85 128b (2H, 2s + 3H, 2s); 4.26 (2H,

6.78-7.93 (13 H,_ m); 8.58 (1 H_ m broadened) (DVEO. " bt
(2H, 2s): b5 (2Hmr‘r) 8. 5. 7 84 (15,&?;5?;6 L §s 7‘5@%63?@5529@8)

(DVBO-d6) = 2.11-2.42 (3H, 2s); 3.40-3.63 (2H, 2 130b split); 4.28 (2H
M 6. 76-—8-27{12H 8 g denet)—FABLE-M-Exanpte—Ng,
1IHNWR L4 VB (ES+) = 337, 25§ %d%?m@ﬁ‘@) = 335.27 (MH) 75 7

Septenber 2006 (DI\/BOdG)— 3. ,1144(@“ ) sgsg 2(2Hd M: 6.55-8.22 132a

(11 H- m|; 8.22-8.69 (2H, L d6)= 3. 72 (3H, s);
133a 6.73-7.74 (81-32&7') . 8. 1‘>(11H(m)r$22-)&6$(2-1 (1H, s); 9.14 (2H s);
6.

10,53, (110, 5 broadened) | (RUSQEIGR (S 9 O 7767 (M .
(DMSQO-d6)=3.72 (3H, s);
133a 6.73-7.74 (8H, m); 8.12
(1H, s); 8.91 (1H, 5); 9.14
(2H, 8); 10.83 (1H, s
broadened)

. (PMSO-d6)= 3.72 (3H, s);
o 6.73-7.67 (9H, m); 7.67-
134a 7.96 (1H, m); 7.97-8.26. ,
(2H, m); 8.36 (1H, s); 10.59
(1H, s broadened)
(DMSQO-d6)= 3.72 (3H, s);
6.69-7.51 (8H, m); 7.51-
135a - |7.90 (2H, m); 8.11 (1H, m});
8.44 (2H, m); 10.48 (tH, s
broadened)

o

TABLE N

Example No. TH-NMR LC-MS
(DMSO-d6)= 4.45 (2H, m);
131b 7.2-8.15 (13H, m); 9.25

(1H, 2t, J=5.7 Hz)
[(DMSO-06)=3,81 (3H, 25);
132h 4.49 (2H, m); 6.96-8.08 .
{10H, m); 8.27-8.73 (2H,
[m); 9.27 (1H, m) |




(2H, m; 8.36 (f H s); 10.59 (1 H, s broadened) (DIVBOdG)— 3.72 (3H,
s); 6.69-7.51 (8H, m; 7.51 135a 7.90 (2H, n); 8.1. 8. 44
(2H, m; 10.49 (1H, s broadened) TABLE'MExaan e No. S%Eﬁﬂhﬂ%"czﬂ)%‘i
(DVMSO-d6)= 4.45 (2H, m), 131 b 7 2815(13H m; 9.25 (1 H 2t, d=5.7
Hz) ( , - - A 696608 g
827-8.73 {(21-t, m;9.27(1Ft,n (DIVB(J-d6)-382(3

2s); 1330 6.66-8.RE3K8H, M) ; 3@1&36 31.;%)%)949 1% (2H, m: 10.79 (1 H
s broadened) (DVBO d6)= 3.83 (3H, 2s); 134b 6.66-8.62 (12H"n); 10.96 |

(1 H, 2s |broadened) (DVBO- d6)£1H, 829 (2&971), 1BES 6. 93-8. 28 (10H, n):

8. 48 oH, m): 10.73 (1 H, TABLE 0|Exanpl e No. 1H NMR
LC- NS~ ((DI\/BO cr?e): 3.72 E31-1, L@ggg‘gﬁeﬂ% (711, m e 7 a1

(DMSO-d6)= 3.82 (8H, 2s);
134b 6.66-8.62 (12H, m); 10.96
(1H, 2¢ broadened)
(DMSO-d6)= 3.82 (3H, 2s);
135b ~ {6.83-8.28 (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
~ |(4H, s broadened)
(DMSO-d6)= 6.97-8.03
137a (10H, m); 8.04-8.49 (2H,
m); 9.36 (1H, s); 10.42 (1H,
s broadened)
| (DMISO-d6)= 3.74 (3H, s);
138a 3.96 (2H, m); 6.77-7.96 _
(11H, m); 8.27-8.80 (3H,
m)




136a 7.58 (31-1, nm); 8.06-8.41 _ (21-1, n’);855(1H s); 10.24 (1 H s

broadened) (DVBO d6)= 6.97-8.03 137a (10H, m); 8.04-
9.36 (1 H, s): 10.42 (1 H, s broadened) 77( DVBO d6) = 7548 éﬁ!ﬁeé?%?SSa

3.96 (21-1, m); 6.77-7.96 _ (11 H, n); 8.27-8.60 (3H, m) 5 7 Septenber
2006 77 TABLE P Exanple No. ' A5,(:4\/15 (DVBO d6)= 3.80 (3H, s); 136b
6.88,-8.06.(i.OH n):,8.06- 8. " m; 10.66 (1 H s broadened) |
(DMBO-d6) = 7.04-8.55 137b (12H, nm);: 10.71 (1 H, s broadened) (DMSO d6)=
3.82 (3H_s): 138h 3. 96-4 18 (2H ) 7.01- 7.97 (1011, n): 8 23-8.54
(3H m 5 TABLE Q Exanple No| 1H NMR LG-MS (DMBO|d6)= 3.75 (3H, s);

6. 79-7. OE) ('GHEern;Ipl?e' ﬁg: 1394 7. 21 (1’1H Mﬁ) 7.22-|7.41 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 .
(SH, m)

5 TABLE Q .

D 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); 1044 (1H, s
broadened)




(2H, m; 7.42-7.59 (1 H m; 8.27 (3H m; 10.44 (1 H, s broadened) 78
7 Septenber 2006 TABLE R Exanpl e No. H-NI\/R LC M5 Z%Qﬁﬂme 6?62 (3H,
m; 139b 6.65-8.03 (10H, m; 8.26 (2;:81 m; 10.6 S broadened)
5 TABLES Exanples Structures NMR LC-MS "H 140a MtH 333 " o0 o ,
(DVMBO-d6) : 3.73 (3H, m H %A(E'eé 71 (8H m ; 8.03- 141 a i 8.47
(31-1, m ; 8.74-9.03 F ( s broad). N-o (DVBO de) :
3.68 and No/ 3.71 (211 25) 3. 78and 140b 3.80 (3H, 2s) ; 6.91-7.80
(13H, 'm ; 10.04-10.36_(1H m. 79 7 Septenber 2006 (DVBO d6) : 3.80

and 141 b 3.82 (3H, 2s) . 6.P7-8.44 llcrl~ (10H 1) ; 8.77-9.03 (1H, Flm
; 10.61 {1H; b Y 7 Septenb 006 %O
- xalrnoale No. Pt e, %I LC-MS
_ (DMSO—dG): 3.82 (3H, m); '
139b 8.65-8.03 (10H, m); 8.26 —_—
(2H, m); 10.64 (1H, s
broadened)
5 TABLE S
Examples Siructures NMR LC-MS

H
N._.
' J: ] M+H =
140a =~ Ry 233 |

) Ho « | (DMSO-dB) : 3.73 (3H, m)
o : N : 6.85-7.71 (8H, m) ; 8.03-
141a ~ 8.47 (3H, m) ; 8.74-9.03

L {1H, m};10.38(iH, s
broad).

) ' (DMSO-06) : 3.68 and

- ) 3.71 (2H, 2s) ; 3.78 and
140b - 3.80 (3H, 23) ; 6.91-7.80
o N (13H, m) ; 10.04-10.36
(1H, m).




CLAIMS 1. Compound of the focnmtda fa: N=O N mi
in which Wrepresents -CO or
integer selected fromO, 1, 2; R mhlch7gay be identitc
represent optionally halogenated al koxy;

SO2-;

n represents O; 7

optionally

| a

(CH2) n-. W -

SeBEEREF 2BOBn:

halogenated

N RL Z

3-nitro-4-(4-norpholino)-
2. Compound according to Caim1,
represents S; R
according to Clain11 or
represents pyridyl

t her eof .

phenyl ,

represents pyridyl
21
or pyridyl net hyl.

according to any one of the preceding clains,

re

or pyridyl nmet hyl .
characterised in that Wis -CO;
7 Septenber 2006

and

characterised in

al ky| t hi - Y 4|':’Iou.=115_,jcnu¢ et—a alrr\yr, opt L“%&]'Jl_‘y hal-oge ogerat t-ed
alkylsulfonyl; hal ogen; dlackylanlno cyano alkylanlno or nitro; Z
represents H, T epresents en ato ' resents an}int eger
sel ected fromo, |1; RL e OXyphenyk 380 an

2- (4- netlhyliper zin = et , trifluorone 'g 697 owhenyl
pyridylnbthyl, phenyl ,” phenyl nethyl, N, N-diis él f i

Chi nucl ildi nyl, 14 imdazolyl-n-propyl, N-nmeth r-¢thylh

N net hyli- 4- pi per azi nyl - n-propyl, phenyl-1-allyl, N, N—dlnethylthlopheny
cyanophenyl . fluorophenyl i £ vornethoxyphe /I Nenet hyl -pyrralidinyl
pyrimdyl, trifluornmethyl phenyl nethyl, tr|IquornEthoxyphenyInethyl or'

t he pharnmaceutically acceptable salts
characterised in that W
3. Conpound

R

~ gt 4. Conpound

that the

-(CH2)"-WN(Z)-R1 is in a meta position or-in the pars position




tive to the -N-N=O group, 5. Process for preparing conpounds of the
formula | a, which conprises the reaction of a conpound of the formul a
lt: H Nm (Ri it (CHW-.N--RL. Z. in which R - Z and
Rl are as defined in Claimi . | , with nltrosatlng7as-g'ééﬁenﬂ?seu Odﬁs an '
alkali nmetal nitrite, in acidic nedium®¥0(a- Conpound of the fornula IIl:
NHS m~ IN SOZ NZ-R1 in which: i, j, R Z Rl and T are as defined in
Claim1; with the exclusion of the follow ng conpounds defined by formula
Il in which: a) Rin position 2 =®pamPposition 4 = NO2; i=2; =0, Z=H
and R1 = 2-pyridyl; b) Rl represents—phenyl; Z=H, i=0; j=0; and R
represents diethylamno. 7 Septenber 2006 . Conpound of the fornula II1
NHS (R)i~ 111 CONRL z in which: I, j, R Z, R and T are as defined
in Caiml: with the exclusion of the follow ng conpounds defined by

for mul i N wh nyl; 3-fluorophenyl; 4-nmethoxyphenyl;
2- et h@xqunddo%ﬁﬁm%'nophenyl; 3-met hoxyphenyl © i =2, 3: R=NO2:

j =0. 8. Pharmaceutical conposition conprising at |east one conmpound of
the formula |l a '

f\[: O
N M
(R);
la
(CHy),— W —N—R"
Z

in which

W represents —CO- or SO;-;

n represents 0;

i represents an integer selected from 0, 1, 2;

R, which may be identical or different, represent optionally halogenated alkoxy; optionally
halogenated aikylthio; optionally haiogenated alky!: optionally halogenated alkylsulfonyl; halogen;
dialkylamino; cyano; alkylamino; or nitro;

z represgnfs H;

T represents H or a halogen atom; '

j represents an integer selected from 0, 1;

- R" represents methoxyphenyl, pyridyl, 2-(4-methylpiperazin-1-yi)-ethyl, trifluoromethylphenyl,
nitrbphenyl, pyridylmethyl, pheny!, phenylmethyl, N,N-diisopropylaminoethyi, Chinuclidinyl, 1-
imidazolyl-n-propyl, N-methyl-2-pyrrolidinyl-ethyl, N-methyl-4-piperazinyl-n-propyl, pheny!-1-altyl,
N,N-dimethylthiophenyl, cyanophenyl, fluorophenyl, trifiuormethoxyphenyl, N-methyl-pyrrolidinyl,
pyrimidyl, trifluormethylphenylmethyl, trilfluormethoxyphenyimethyl or 3-nitro-4-(4-morpholino)-
phenyl,
the pharmaceutically acceptable salts thereof.

2. Compound according to Claim 1, characterised in that W represents SO, R’
represents pyridy! or pyridylmethyl.

3. Compound according to Claim 1 or 2, characterised in that W is ~CO-; and R’
represents pyridyl or pyridylmethyl.



according to any one of Clains 1 to 4 in conbination with one or nore

phar maceutically acceptable excipients. 9. Pharmaceuty gal, conposgition
conprising at | east one conpound of the fornula III "?cs%?mgg'ﬁgb%ai nms,

6 to 7, respectively, in conbination with one or. nore pharmaceutically
accept abl e excipients. 10. Use of a con‘&bund of the fornmula | araccording
to any one of Clains 1 to 4, for the preparation of a nedi canent that
can be used in the treatnent of pathologies that are characterised by an
oxi dative stress condition and a |ack of availability of endotheli al
nitrogen nonoxi de. 11. Use of a conpound of the formula Il according. to
Clainms 6 or 7, respectively, in conbination with one or nore

phar maceuty_ AFRER R .CA N QL reparati o of. an .. -
ant’,ioxi%ﬁ‘cgngmbca%&-tha@g?égé esﬁéyt@é pﬁ%@@&@ﬁﬁ”&%lc %%Hﬁ%#.mlz.
Use of thepgroup - i$ ih agnstadbargy if -to
4, or of a T@gn&o% omgh(fm;rnula I as%@?ﬁ@gaiwnﬂgg?ﬁ%%lﬁ%ﬁ%e
pr_eparatﬂ‘f%w ac g8MPat that can be used in the treatment of

met abol ic i nsulin resistance syndrone. - s o

5, Process for preparing compounds of the formula la, which comprises the reaction
of a compound of the formula Ii;

i

(CHp, ~W—N—R? -
z
inwhich R, T, 1, ], n, W, Z and R" are as defined in Claim™ |, |
* with a nitrosating agent, such as an alkali metal nitrite, in acidic medium.

- Compound of the formula il -

_ ' NH_ (T)j | .
(R)i—©/ T -
' 11

SO,-NZ-R!

inwhich:

i,j, R, Z, R" and T are as defined in Claim 1;

with the exclusion of the following compounds defined by formula 11 in which:
a) R in position 2 = R in position 4 = NO;; i=2; j=0; Z=H; and R" = 2-pyridy!;
b) R’ represents phenyl; Z=H, i=0; j=0; and R represents diethylamino.
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2

3. Compound of the formula Ill

NH~_ (M,
(R)

CO-N-Rt

in which: :

i,j, R, Z,R"and T are as defined in Claim 1:

with the exclusion of the following compounds defined by formula Il in which:

Ry = phenyl; 3-fluorophenyl;  4-methoxyphenyl; 2-methoxyphenyl,  4-
dimethylaminophenyl; 3-methoxyphenyl; i=2, 3; R=NO,; j=0.

8. Pharmaceutical composition comprising at least cne compound of the formula la
according to any one of Claims 1 to 4 in combination with one or more pharmaceutically
acceptable excipients.

9. Pharmaceutical composition comprising at least one compound of the formula Il
according to Claims 6 to 7, respectively, in combination with one or more
pharmaceutically acceptable excipients.

10. Use of a compound of the formula la according te any one of Claims 1 to 4, 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.

11. Use of a compound of the formula 1ll according to Claims 6 or 7, respectively, in
combination with one or more pharmaceutically acceptable excipients for the preparation
of an antioxidant medicament that can be used as a free-radical scavenger.

12. Use of a compound of the formula |a according to any one of Claims 1 to 4, or of a
compound of the formula Il as defined in Claim 5, for the preparation of a medicament
that can be used in the treatment of metabolic insulin resistance syndrome.



