phar maceuti cal conpositions containing them A subject of the |
present invention is new derivatives of 2-(im nonethyl)am no-phenyl whic

5 have an inhibitory a(Névydéﬁng]- ucing nitrogen
nonoxi de NO and/ or . . _ reactrve oxygen speci es
(ROS). The invention rel at é 3l their use,as me 2esponding to
general fornula (1) def aﬁmdnm:a@macédmhlc]@mﬁmblcemaimhﬁﬁwm t he

phar maceuti cal preparations containing themand their use for therapeutic
pur poses, in particular their use as NO synthase inhibitors and

sel ective or non selective traps for reactive 10 oxygen species.
G ven the potential role of NO and the ROS s in physiopat hol ogy, the new

derivativesy subjecfjﬁstﬁé F&@&t‘iﬂeﬁﬁérp&%bﬁ@erfv%%%r @%fn%frié}ﬂygaﬁﬁo ;SH%M M

New derivatives of 2-(im nonethyl)am no-phenyl,
their preparation, their use as nedi canents and trf)
{
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t hese cheni kaye aajalipitary aetavity RPoNQesynthase eyaymesRIPdyCIng nitrogendyeRy Qapdior
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cerebral arc arac haenor agei ng, senile
denent i Hb |W§189@FF¢316A| zhei nmer's di sease, 20 Hunt i ngt on's chorea,

Par ki nson's di sease, Creutzfeld Jacob disease and prion diseases,
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ohol ddl tive subst
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encephal opainithegeatmentsyfipathologick ivdierectheseicherhical spe¢ixs are tnviobyied. In particular:
di sorders of the skeletal muscle and neuronuscular joints (myopathy,
nyosi s) as S peQal
I nf |l ammat ory éc?kseases suarf'udc &aﬁ}%x\g& ?ggrg?ﬁelrnglsug & qu E{ﬂp}ﬁ% a‘(}?er@s@ferosm
hypert eksi on, mtmpﬁb,rmayhmegmm semicm!repbl isthepiig ot henomq aardlac or cercbral

hyper t ensi on, jnB#&{dndSichemias and throbbdes0si s and rheumatoid arthritis,

fibroses, anyl ol doses, inflammations of the gastro- i ntestinal
system CO|It Croh di sease) or of the I t d wa
y ( &lsorders o? %he centril )or pe%phergl 1? l#vorlrxts)n%r' sys th a?sn foii | gxaszﬁe

neurodegenerative diseases where there can in particular be mentioned cerebral infarctions,

sub-arachnoid haemorrhaging, ageing, senile dementias including Alzheimer’s disease,

20 Huntington’s chorea, Parkinson’s disease, Creutzfeld Jacob disease and prion diseases,

amyotrophic lateral sclerosis but also pain, cerebral and bone marrow traumas, addiction to

N opiates, alcohol and addictive substances, erective and reproductive disorders, cognitive
disorders, encephalopathies, encephalopathies of viral or toxic origin.

* disorders of the skeletal muscle and neuromuscular joints (myopathy, myosis) as well as
25 cutaneous diseases.

 proliferative and inflammatory diseases such as for example atherosclerosis, pulmonary
hypertension, respiratory distress, glomerulonephritis, portal hypertension, psoriasis,
arthrosis and rheumatoid arthritis, fibroses, amyloidoses, inflammations of the gastro-
intestinal system (colitis, Crohn’s disease) or of the pulmonary system and airways

30 (asthma, sinusitis, rhinitis).

* organ transplants.



30 (asthma, sinusitis, rhinitis). * organ transpl ants.

-2 - * auto-inmune and viral diseases such as for exanple | upus,
Al DS, parasitic and viral i nfecti-@8ns, diabetes, nultiple sclerosis.
* cancer. * neurol ogi cal di seases associated with intoxications

(Cadm um pod Scﬁifé Rmuhé AAd afidaP Qisthsed suctP as for BLHRE luRS WIDE J Bsrasitic and v1ra1
hef bi ci des), sQcCi a'; g %In%uétreat ments (radi ot herapy) or di sorders of

genetic ori gl Uplgselerosis. "« 31| {he pathol ogi es
characterized by an excessive production or dysfunction of NO and/or
RCS' s. o dancaxl | these pathol ogies, there is experinental evidence
denonstrating the involvenent of NO 10 or ROS's (J. Med Chem (1995) 38,

4343-4362;
Neur osci ent! 2’?&@8%5? 53y psdfved ! i yiEhon? (Cockilim potsoninly halation of o
al r eady Hescrhasase, Westisjdash herbiciden), Bhsosiatedawith tieetmentss(zadiotherapy) qsrdisardars of

Patents (US PsdneRé orgifl PWiltdPs digeasEpt ent 5, 360, 925) and nore recently the
conmbi nation o these inhibitors with products having antioxidant or

anti radi cul ar perties 1 an unpubl i shed Pat plijc

SUbj ot of T AL PRASCR DA G oY B EhE T VD POUGioB ot dySEanceo Gt NO and/of
2- (i m nonet hyR§)8m no- phenyl ; their preparation and their therapeutic
use. The conpounds of the invention correspond to general fornula

E : g : 50 in wnalllc t%lgse pathologies, there is experimental [e§ldbhce demonstrating the involvement of NO

10 or ROS’s (J. Med. Chem. (1995) 38, 4343-4362; Free Radic. Biol. Med. (1996) 20, 675-705;

w The Neuroscientist (1997) 3, 327-333).

Furthermore, the inventors have already described NO Synthase inhibitors and their use in

previous Patents (US Patent 5,081,148; US Patent 5,360,925) and more recently the

combination of these inhibitors with products having antioxidant or antiradicular properties
15  (anunpublished Patent Application).

A subject of the present invention is new derivatives of 2-(iminomethyl)amino-phenyl, their
preparation and their therapeutic use.

The compounds of the invention correspond to general formula (I):

B

A—X—Het—¥ A
O

e ®

20 in which;

A is a hydrogen atom or preferably an aromatic corresponding to structutes:

Ry
Rs/@
R

2
in which:
R; and R; represent, independently, a hydrogen atom, a halogen, the OH group, a linear or
branched alkyl radical having from 1 to 6 carbon atoms, a linear or branched alkoxy radical
25  having from 1 to 6 carbon atoms
R; represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6 carbon
atoms or a -COR4 radical, R4 representing an alkyl radical having from 1 to 6 carbon atoms,



—

A is a hydrogen atomor preferably an aromatic corresponding to structures:

[err] I n whi ch: Rl err] and R2 represent, independently, a
hydrogen atom a hal ogen, the OH group, a3l-inear or branched al kyl
radi cal having from1l to 6 carbon atons, a |linear or branched al koxy

radi cal 25 gthaving from1l to 6 carbon atons R3 represents a hydrogen

atom a linear or branched alkyl radicalghaving from1 to 6 carbon

atons or a -COR4 radical, R4 represgoting an al kyl radical having from1 to

6 carbon atons, CH
3

-3 - or [err]

B represents a linear or branched akkyl Yrad?cal having from1l to 6 carbon

at ons, phenyl, pyridi nyl or Cd; heterocycle with 5 nenbers

contalnlng fron11 to 4 heteroatons chosen fromOoO,’ S, N and nore

particul arl 9 repmiime disearf e branched ralloil aadieal thavingofrem k tre6 cartivoratoros, pitenylh
are ﬁﬂg% h ﬁ&éﬁolcyclé%ﬁts'xﬁéfﬁﬁeqs &iﬁtaﬂfﬁﬂﬁ %n{TPEoe4 Héta‘d%nf% '?:Hés%ﬁ fifoh%‘ a

| i near or bl? anc radj cal aving from1 carb
atons, an apkiapd rfﬁ‘éﬁed%i‘l'u%‘&‘ﬂi}’n thienhene, 1furas, pymele %ﬁma%%éh%ﬁaféons of which are

hal ogen;s optlonally substititdd @&edi'trﬁore ebisRBbse from a"ilhieﬁicbr%ramche@éﬁayl rﬁ},al or

o BB L i PR ot e ST A g gt or
-Y' - N(R3) -, hatogen; CH- N(R3)-CO-, - 0 Y' -Y-O, -SY-, -Y-S,
-Y-OY -, -Y-NR3)-Y' - or a bond, Y representing - (CHZ) n-

?é?wﬂa?nﬁﬂg'?tf%ﬁ%fni o LN - %ﬁosén-cffi“éef&ﬁ%@%ﬂ“t 5.2 heterocycle

X’ representing -(CHy),- with n an integer from 0 to 6;

10 Y represents -Y’-, -CO-NH-Y',-Y’-NH-CO-, -CO-Y"-, -Y’-CO, -N(R3)-Y"-, -Y’-N(R3)-, Y’-
CH;-N(Rj3)-CO-, -O-Y-, -Y’-O-, -S-Y'"-, -Y’-S-, -Y-O-Y'"-, -Y'-N(R;)-Y'- or a bond, Y’
representing -(CHz)n- with n an integer from 0 to 6;

Het represents a heterocycle containing from 1 to 5 heteroatoms chosen from O, N, S which
can be substitued by one or more substituents X'-OR3, X'-NRj3, X'-S-R5 and such as for
15 example:
oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,
oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,
thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1-
;20 dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine,
with the exception of the following heterocycles: piperazines, homopiperazines, 4-
aminopiperidine;

it being understood that when A represents a hydrogen atom, Het does not represent a
piperidine, pyrrolidine or morpholine radical.

25  The compounds of general formula (I) containing one or more asymmetrical centres having
isomer forms. The racemics and enantiomers of these compounds are also part of this
invention., Similarly, the compounds of the invention can also exist in the state of bases or
addition salts with acids.

More particularly the invention relates to the compounds of general formula (I) in which:

30  Aisahydrogen atom or preferably an aromatic corresponding to the structure:



can be substitued by one or nore substituents X -OR3, X-NR3, X -S-R3 and
such as for 15 exanpl e: oxetane, pyrrole, pyrrolidine,
furan, tetrahydrofuran, thiophene, tetrah%drothlophene

sul phol ane, i m dazol e, imdazoline, dihydroim dazol e-2-one,

di hydr oi m dazol e- 2-t hi one, oxazol e, isoxazole, oxazoline,

i sbxazol i ne, oxazoli di ne, oxazolldlnone()ﬁhlazole t hi azol i ne,

thi azol i dine, thiazolidinone, hydantoryr, d-triazole, 1,3,4-oxadiazole,
1, 3,4-thi adi azole, 1, 1- 20 di oxi 5-t hi adi azol i di ne,
1,2,4-triazol e-3-one, tetrazole, tetrahydgooyridine, azetidi ne,

with the exception of the follow ng heterocycl es: piperazines,
honopi per azi nes, 4- am nopi peri di ne; it being
understood that when A represents a hydrogen atom Het does not represent a
pi peri di ne, ;paykike! 1 di ne or norpholine radical 25  The conpounds of
gener al fornula &!) cont ai_ni ng one or asymmetrical centres having

i somer forn® 2r‘%€§?ﬂ%§n‘¥fﬁﬁ“’§ﬁ%ﬁ|l@ﬁ€r@ typnchpd kvt edisslihaiingl do o serbpar ¢
of this s atoms or a linédd\6€ Biantied afiioy kaﬁiiéa!’ha%ﬁ@fr&ﬁrm@%”@kﬁrb&f atbh§, 1 nvention

can al so exjst in the state of bas iLtion sal
aci ds. Sheprdiokt RS USe: Spin dgos ardraeh iR gt 5 b ¥ebbon

conpounds o#togsneral forrmula (1) in which: 30 A is a hydrogen
atomor preferably an aromatic corresponding to the structure:

i ndepeLSéH? Y efenhse%lrletéﬂac%gmanc Ilnk‘g% Tt gmﬁ%ldf o d o ﬁ&?rﬂ&tgmg hpsen frqm
atons o a O Aoang masp apcRwlariy tiophenca sk pyFalgion ghitzolarite eagbags @émm are
atdms, 19 oftRnaBPsEsaRks b9 Jné b 3868 g?&ﬂﬁ‘cﬁéseﬁ ftdrR @ainedY oPbraR@GRE GlIdA kiVing

radi cal having fro car bon
I V{‘r r% 1to 6m carlbon atoms, an al?(oxy radlcafahavmg from 1 to 6 carbon atoms or a halogen;

X represents -NH-CO-X’-, -CH=, -CO- or a bond,
X’ representing -(CHy),- with n an integer from 0 to 6;

Y represents -Y’-, -Y’-NH-CO-, -Y’-CO-, -Y’-O-, -Y'-O-Y'-, -Y'-N(R3)-Y'- or a bond, Y’
15 representing -(CHy),~ with n an integer from 0 to 6;

Het represents a heterocycle containing from 1 to 5 heteroatoms chosen from O, N, S which
can be substituted by one or more substituents X'-ORj, X'-NRj, X'-S-R; and such as for

example:
oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
v, 20 sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,

oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,

thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1-

dioxide-1,2,5-thiadiazolidine, 1,2 ,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine,

with the exception of the following heterocycles: piperazines, homopiperazines, 4-
25  aminopiperidine;

it being understood that when A represents a hydrogen atom, Het does not represent a
piperidine, pyrrolidine or morpholine radical.

Quite particularly the invention relates to the compounds of general formula (I} in which:
A is a hydrogen atom or an aromatic corresponding to the structure:

30



B represents a heterocycle with 5 nenbers containing from1 to 4

het er oat ons chosen from 0, S, N and nore particularly: thiophene,
furan, pyrrole or thiazole, the carbons of-which are 10 optionally
substitued by one or nore groups chosen froma |linear or branched al kyl

havi ng from1l to 6 carbon atons, anmlkoxy radical having from1l to 6
catbon atons or a hal ogen; X repsres -NHCOX -, -CH, -CO or a

bond, X representing - n- with n an integer fromo
to 6; Y represents -Y' -, -Y-NHCOx/”-Y -CO, -Y-O0, -Y-0YVY -,
-Y'-N(R[err])-Y - or a bond, Y 15 representing -(CH2)n- wth n an integer
fromO to 6; Hdp whight esent s a heterocycle containing from1 to 5

het er oat oms chosen f fl%%xﬁ l;é\lre §s¥¥§g ﬁﬂe;ggnden liRGar O tthrdchéd GlkyPYadRAP h&¥ing
nore substituents X - - ngi,o -S- nd such %; faﬁ{o ) Eangl %':
arhop agyns ?rétﬁ%ﬂapafr'aw d m’&%@i aving from 1

oxetane, pyrrole, pyrff®rildP Qe
t et rahydr ot hi ophene, t26 cabohptodlsane, | m dazol e, im dazoli ne,

di hydr oim dazol e- 2- ong,_di hydroi mi dazo| e- 2-thi one ol.e,..i soxazol e,
g0l i T aoxaral G reRre R SRR ol G5 4 Theb e branahes SEPOR B e e R

t hi azol i di ne, thi azollitdibroarten dopgant oi n, 1, 2, 4-triazole, 1,3, 4-oxadi azol e,
1, 3,4-thi adi azole, 1, 1- di oxi de-1, 2, 5-t hi adi azol i di ne,

1,2, 4-tri azgl.Bspradc , t (W] Lki.ng, |
the' axcept, Dybrsei GIhRAN el GG U LARK o pionall s ALRR by one or o]
4- 25 ani ngprRsethogemEom a linear jof bf?@phrgiy%lhﬂé?aﬁneofaom Halo Gprshomnatorsy as alkoxy 5
hydr ogen at@#icaHgvingdRsin N&d 6 caBbeaRs ofa haloger?! peri di ne, pyrrolidine or

no\]rrghol i ne radical . Quite particularly the invention relates to the
compoun eneral f > (| g i ch: A is a hydrogen atomor an
ar onat i g)scg%f%’gﬁsgﬂﬁi n@ﬁ{l'ora&%e" '%]iiut't F &t abegd,

- b5- [err] X’ representing -(CH,),- with n an integer from 0 to 6;

Y represents -Y’-, -Y’-NH-CO-, -Y’-CO-, -Y’-O-, -Y'-O-Y'-, -Y'-N(R3)-Y'- or a bond, Y’
representing ~(CHy),- with n an integer from 0 to 6;

Het represents a heterocycle containing from 1 to S heteroatoms chosen from O, N, S which
15 can be substituted by one or more substituents X'-OR3, X'-NR3, X'-S-R3 and such as for
example: '
oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,
oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,
- 20 thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-0xadiazole, 1,3,4-thiadiazole, 1,1-
o dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine,
with the exception of the following heterocycles: piperazines, homopiperazines, 4-
aminopiperidine;

it being understood that when A represents a hydrogen atom, Het does not represent a
25  piperidine, pyrrolidine or morpholine radical.

The invention preferably relates to the following compounds:
- N-[4-(1H-imidazol-1-yl)phenyl]-2-thiophenecarboximidamide hydroiodide;
- N-[4-(3-thiazolidinylmethyl)phenyl]-2-thiophenecarboximidamide;

- N-[4-(1,2,3,6-tetrahydropyridin-1-yl)phenyl]-2-thiophenecarboximidamide fumarate;



I n which: Rlerr] and R2 represent, independently a

| i near or branched al kyl radical having fromlto 6
carbon atons or a Iinear or branched al ko>§y radi cal having from |l

to 6 carbon atons, R3 represents a hydrogen atom or a
linear or br Mé]d{-anwyzolfla:d|mhyl)phemyib2erch1gphenecarbox1m1dannde ydrochloritde; 6

cat bon atons; B represents a thiophene ring, the carbons of which are

opt i onal |y Sufgii (DS AL Ri QRS BREHL2-hiopleMRBokRRRAgEs Om @ | [ near or

branched al kyl "having fro cafbon atons, an a oxy radi cal

having {rOm 34019 G2 00R 8t O R B4F hens P BBriide

- (CH2) n- with n an integer fromO to 6; Y represents -Y' -

-Y' - NH CO- , - - N~{4efQ-(]1,2; 3y6-teBrahydrapyridingl -yl)eﬂl)fl]p}ﬁé(nﬂ}}}ﬂﬁiephenecarbbmimidaﬁﬂde
represerging £ n- with n an integer fromoO to 6; Het represents a
het erocycl e contarning froml to 5 heteroatons chosen fromO, N, S which 15
can be substituted by one or nore substituents X -OR3, X -NR3, X-S-R3 and
such as for- N-[4-(3issllidinylcarbonymetiwhehensilr3-tiaphensearboximifamides ur an,
tetrahydrofuran, thiophene, tetrahydrothiophene, sul phol ane,

i m dazol e, I nMNO@Zpl-kiigsolidingy HrborMAAS YL} FiRDy]) D-thispheNthBadia]i@mdidé hi one,
oxazol e, isoxazol e, oxazoline, isoxazoline, oxazolidine, oxazolidinone,

t hi azol e, thi t?re, 20 thiazolidine, thiazolidinone, hydantoin,
1,2,4-triazole, 1,3, 4-oxadi azole, 1,3,4-thiadiazole, 1,1 -

di oxi de- 1, 25 SN(BySatiitdmtyll Aeliydenxyphedyd-5t 4 timino€2-Bienyd)- methylamimi }phenyl]-2-furan

t et r ahygdy opyr Him | with the exception of the follow ng
het-ér ocyf/UcI es: é"‘gﬁs peré‘gelzfn?%s Eﬁn’opl per azi nes, 4- ani nopi peri di ne:

It being understood t hat when A represents a ro en atom Het does not

represent a 250 fligebutylr4-bydrpspmhensy )dl‘ﬁ”e{mm?@r Byl ﬁ@thy&wlgg}phenyl] -2,3- The

i nvention pr gmedaaBlidinédidr! BedrbéhidriiR; f ol | owi ng conpounds:
N-[4- (I Himdazol - 1- yI ) phenyl ] - 2- t hi ophenecar boxi mi dani de hydr oi odi de;

o (115 6T S g B B SR BB it o

f umar at e; thiazolidinone hydrochloride;

15 - 5-[(3,5-di-t-butyl-4-hydroxyphenyl)methylene]-1-methyl-3-[4-{imino(2-
thienyl)methylamino } phenyl]-2,4-imidazolidinedione fumarate;

= 2-(S)-4-(S)-N-[4-hydroxy-3,5-bis-(1,1-dimethylethyl)-phenyl]-4-{4-[(imino(2-
thienyl)methyl)amino]phenoxy}-prolinamide hydrochloride;

- 5,6-dihydro-N-{4-[(imino(2-thienyl)methyl)amino]phenyl}-1-(2H)-pyridine carboxamide
20 hydrochloride;

- N-[4-hydroxy-3,5-bis-(1,1-dimethylethyl)phenyl]-2-(R,S)-{4-[(imino(2-
thienyl)methyl)amino]phenyl}-4-(R)-thiazolidine carboxamide fumarate;

- N-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-2- {4-[(imino(2-
thienyl)methyl)amino]phenyl}-4-thiazolecarboxamide hydroiodide

25 - N-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-4-(S)-{4-[(imino(2-
thienyl)methyl)amino]phenoxy}-pyrrolidine-2-(R)-carboxamide dihydrochloride

- methyl 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2-H-[1}-benzopyran-2-yl)carbonyl]-
4-(S)-{4-[(imino(2-thienyl)methyl)amino]-phenoxy }-pyrrolidine-2~(S)- carboxylate
hydrochioride



- 6- - N[4-(1H i m dazol - 1-yl
nmet hyl ) phenyl ] - 2-t hi ophenecar boxi m dam de hydrochl ori de; -
N-[4-{2-(3-thiazolidinyl)ethyl}phenyl]-2-t?hi ophenecar boxi m dam de;

- N-{4-[2-(1Him dazol -1-yl)ethyl]phenyl}-2-thi ophenecarboxi m dani de

hydr oi odi de; 1-{(3,4-dihydro-6=hydroxy-2,5,7,8-tetrameth l-2H-[1]-benzopyran—Z-yl)carbon 1]-3- %) {4-

N{4-[2- (1L, 25[? nnno(?l}hs&pég tggrll amm(r)]]-pllxéx%)lx%' 01 cfl) h}ydrgch%ondel ophenecar ox mi d

d
ﬁl—m[ 4-e(3-t hi azol i di nyl car bonyl net hyl ) phenyl ] - 2-t hi ophenecar boxi m dam de;
- N(4-{ - _3—{[(3,4-dihydro—6-hy_droxy-2,5,7,8-tetramethyl-2Ho[1]-_benzopyran—2-yl)- o _
[2-thi azol i di GdiAeRatey 120 AL EUhIRIGAU DA BIRBATA ARt RS m dam de
G S BB ey STl ) e o e

3 (3, 5-di-t- bmeyx&bﬂleénygarﬁmmﬁiw}) NibefsIL 10 Ragol DL BEAnantiRS KyekGBldiREPheny

1]-2, dazol i di'nedi one hydroch ori de;

N AR R0 g v v

5-[(3,5-di-t- Myl)méﬂxbb)dnmmbmwl}lnw&-mmianﬁdé hydroﬁd{dé {imno(2-
t hi enyl ) net hyl am no} phenyl ] -2, 4-i mi dazol i di nedi one fumarate; -

o (o[ m 45 Pl e SR0 b o i ae

hydr ochl®ri d 1enyl)methy1]ammo]phenyl]carbonyl}-2-1m1dazohd1none hydroiodide
5,.6-di hydro-N-{4-[ (i m no(2-thienyl)nethyl)am no] phenyl }-1-(2H)- pyr| di ne
- camboxam de. 3. 3 %ls(l 1- dhﬁéthﬂéihk rm%r phenyl]-45 -dilydREN 44 Lagige(E- 3, 5- bi s- (

1,1 -di hyl

t hi eny: )rrerrtet %y @%‘gﬁ?‘ﬁﬁéﬂ%ﬁ’hg ’lf ‘%184"16 ﬁ‘%ﬂ‘?—? vdreiedidei de fumarat e:

- N-[3,5-bis(1, 1-di net hyl et hyl)-4-hydroxyphenyl]-2-{4-[ (i m no(2-

t hi enyl ) net hy4-JHsabis6], pldemesth}lethyl) - lnyzlod xypheniytxdé{ émimyd2-0i odi de 25 -
N-13,5-bi s(1, gl iHREMYH SRS fphefy { X2ty RASRY derftsthaphinintt fydkdthdPae-

4-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-N-{4-[ (imino(2-
thienyl)methyl)amino]phenyl } -N-methyl-1H-imidazole-2-methanamine hydrochloride

15

- 3-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl}-4,5-dihydro-5-{2-{4-[(imino(2-
thienyDmethyl)amino]phenoxy}ethyl }isoxazole

- 1-{[3,5-bis(1,1 -dimethylethyl)-4-hydroxyphehyl]amino}-carbonyl} -3-{4-[(imino(2-
20 thienyl)methyl)amino]phenoxy}azetidine hydrochloride

- 1+(2-hydroxy-5-methoxybenzoyl)-3-{4-[(imino(2-thienyl)methyl)amino]phenoxy} azetidine
hydrochloride

- 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[ 1 ]-benzopyran-2-yl)carbonyl]-4-[4-
[(imino(2-thienyl)methyl)amino]phenoxy } -piperidine hydrochloride

25 - 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1]-benzopyran-2-yl)carbonyl]-3-{4-
[(imino(2-thienyl)methyl)amino]-phenoxy} azetidine hydrochloride

or their salts or enantiomers.
The invention particularly relates to the following compounds:

- N-[4-(1H-imidazol-1-yl)phenyl]-2-thiophenecarboximidamide hydroiodide;



t hi enyl ) net hyl ) am no] phenoxy} - pyrrolidi ne-2-(R)-carboxam de di hydrochl ori de
- net hyl
1-[ (3, 4-di hydr o- 6- hydroxy-2,5, 7, 8-t et ranmethyl - 2- H-[ 1] - benzopyr an- 2-yl ) car bo
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at boxyl at e hydr ochl or 1

[ (3, 4- di hy VA2 Hgusal-kyhethylinhepyli tiaphsngeprbpripudanids udroiodides car bon

7

1]1-3-(S5)-{4- I m no(2-t hi enyI ) met hyl ) ami no] phenoxy} - pyrrolidi ne
ydr ochl or i deN-{4- [2-(1,2,3:£ {etrahydropyndm— -yDethyljphenyl}-2-thiophenecarboximidamide

(
a

3, 4-di hydrofuﬁlaw roxy-2,5,7, 8-tetranet hyl - 2H[ 1] - benzopyr an- 2-yl ) -
rbonyl ] am no}- 1-{4-[ (i m no(2 t hi enyl ) net hyl ) am nol phenyl } pyrrolidi ne 5

- 4-13,5-b hyl et hyl ) - 4- hyd h |'] 4- 2-
i ey it hy A SR Py s stsambor B AR ne
hydr ochl ori de
N;][ 3, 5I ;DI s- (h B-@; SidlnﬁblhylL%hj'dtb))ypﬂeﬂyyﬂI—P%Yigﬁﬁﬁ&t&wﬂyli-gmﬂﬁ'lagﬁlﬂ@%eﬁyﬂ-2.5~
i en met rrol e-2-car boxam de roi odi de -
[ 3, % bi s(l){qg‘%%}é‘ﬁ#% ?150 Etﬁéﬁr oxyphenyl] 3-{[4- [[|>/m no(2- 10
hi enyl ) net hyligsam nol phenyl ] car bonyl } - 2-i m dazol i di none hydr oi odi de
[ 3, 5- bi s(4124G3drdiesttwled mehWBr?o[@{menq(lz-]thmﬂ)"mﬁthyhmm}pbm}{ll-4-m no( 2.
i e
[

nyl ) met hy; ),ﬁmdﬁﬁ},pﬂfd}&}h ek SOxazol eacet am de hydr oi odi de
3,5-bis(1,1 -dinethy thy )-4- hydroxyphenyl] N-{4-[(imno(2-

Y T S S R iy Penms CalerRgIol e e ROCr 47 [ (1 no( 2o
L h:j eny lhl) met g)thl)zmﬁ)nm]xydﬁlﬁﬂmBﬁhe?iylﬂﬁmkﬁldiztdhdmediaﬂ@fma&’at&et hanam ne
ydrochl ori de

210 5 e N b A e 4 ([ 7o

[3 5- bi s( 1, 1thlenyl)methyl)am1no]phenoxy}-prohnam1de hydrochlonde

- di et hyl et hyl ) - 4- hydr oxyphenyl ] am no} - car bonyl } - 3- {4-[ (i m no(2- 20

thi enyl ) met hylg @Rydie N8 @itz elieiRR IR IpIRhYIYE -(2H)-pyridine  carboxamide
15 hydrochloride;

c
1
y
h
[
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t
1-
t
3-
t hi
4-

- N-[4-hydroxy-3,5-bis-(1,1-dimethyl)ethyl -phenyl]-2- {4-[(imino(2-
thienyl)methyl)amino}phenyl}-4-thiazole carboxamide hydrochloride;

or their salts or enantiomers.

Finally, the invention quite particularly relates to N-[4-(1,2,3,6-tetrahydropyridin-1-
20  yl)phenyl]-2-thiophenecarboximidamide fumarate or its salts.

A subject of the invention is also, as medicaments, the compounds of general formula (I)
described previously or their pharmaceutically acceptable salts. It also relates to
pharmaceutical compositions containing these compounds or their pharmaceutically
acceptable salts, and the use of these compounds or of their pharmaceutically acceptable salts

25  for producing medicaments intended to inhibit NO synthase, to inhibit lipidic peroxidation or
to provide the double function of NO synthase inhibition and lipidic peroxidation ihibition.

By pharmaceutically acceptable salt is meant in particular addition salts of inorganic acids
such as hydrochloride, sulphate, phosphate, diphosphate, hydrobromide, hydroiodide and
nitrate, or of organic acids, such as acetate, maleate, fumarate, tartrate, succinate, citrate,
30 lactate, methane sulphonate, p-toluenesulphonate, pamoate, oxalate and stearate. The salts



1 (2- hydr oxy- 5- net hoxybenzoyl ) - 3-{ 4- [(| m @o(z-t hi enyl ) met hyl ) am no] phenoxy}
azetidi ne hydr ochl ori de
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yl]-3-{4- salts, referftneiaﬁalh madap 4R uﬁyal)salm 'nb &z/

hydrochl ori de or their salts or enantioners. The invention

particul arl yh¢ ﬁia%h@@euh@alfcbﬁ bsHidONn@ if EHEIRENEBa solid, for example owders granules,

N T bR %qswéwﬁaoaﬁi# %r.zwhgés?} SRR B | ﬁﬁ%ﬁ@%?r oot Simale

fumarate; calcium phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch gelatin,

N {4-[2- (1 Ftéu‘lﬂo%é‘zxﬂéthﬁ c%h&l?s&ehXMuBH%E%oiy‘r&e‘tf&l'cQRQS&eS&W‘fl%lb{)Pr&i’cﬁhed&d wax.

hydr oi odi de]

N-{4-[2-(1, 6-tetrahydropyridi n-1-yl)ethyl] phenyl -t hi ophenecar boxi m d
am{ de[ ( Tﬁe pharm; mﬁbpglggosmons ccgl)t/an)nng g cln%poun)é %f the mvegtton can also be

N- [ 4- (3- t hi prandli Mythe F6raPBY b TRbIAY krRixample] sclufidtisOPRERRAAT ROYnSIoAABH Sftups.

3- (3, 5- # - t ABBrOpTiata ligid FRHALFAA be. foryexample watez»qra%%wlye%fmaarslm% R&ny
I']-2.5- the glycols, as wdll ahahieit infhtttreliin ReryihedrosoMics| Mewater.
2-(3,5-di-t-butyl -4- hydroxyphenyl) 3-[4-{imno(2-thienyl)-nethylam no}pheny

| h

L oo AR 008 BRI e e e
t hi enyl) netmmhquapnwwmjzcmmdazm i di nedi one fumar at e;
2-(S)-4-(S)-N-[4-hydroxy-3,5-bis-(1 , 1 -dinethylethyl)-phenyl] -4-

{4-[ (i m no(%Zhe envisaged administrhfirfdbst forehd mbdiddthdif hRRBERAK 6 hP bATiHTs de

hydr ochl ori de
y 15 ! comprlsed between 0.1 mg and 10 g according to the type of active compound used.

The invention also offers, as new industrial products, the synthetic intermediates of the
products of general formula (I), namely the products of general formula (II), (III), (V), (VI)

and (VII)

A—X—Het -YJCL A—X—Het ——YQ

NO, NH,
an {am)

A—X (l}p Clip
N A—=X_ N
- @Y‘Q
NO,

)

”C}O

N NH2

1,

in which



- 5,6-di hydro-N-{4-[ (i m no(2-thienyl)nethyl)am no] phenyl }-1-(2H)-pyridine
car boxam de 15 hydr ochl ori de; - N-[4-hydroxy-3,5-bis-(1
, 1= di met hyl ) et hyl -phenyl]-2- {4-[(im not®-

t hi enyl ) net hyl ) am no] phenyl } - 4-t hi azol e car boxam de hydrochl ori de;

or their saAtisawirofatidtorfe¥poriding to structures: . Finally, the invention quite

particularly relates to N[4-(1,2,3,6-tetrahydropyridin-|- 20

yl ) phenyl ] - 2-t hi ophenecar boxi mi dam de furmarate or its salts. A
subject of the invention is al so, as nedi canents, the conmpounds of general
formula (1) descri bed previ Ru&ﬂ r their pharmaceutically
acceptable salts. It also relates to° phar maceuti cal
conpositions containing these conpounds eir pharmaceutically
acceptabl e salts, and the use of these cohpounds or of their

phar maceut i gabfivp.accept abl e salts 25 for producing medi canents

intended to_inhibit NO synthase, to inhibit |ipidic peroxidation or_

to provide RhandiBasensesenh dndepepdsnilyyg bxdsegsastomnh halpgsne theaAH roppsch Kinear or
per oxi dag i ObrahdHeRialkyP Radical having from BYo BRafsRGesMd, Gainedr HCHeRbaLhkogRkddidad
meant in p t"n?gl;tl‘ﬁar jggltl on salts of inorganic acids such as
hydr ochl or i SYINEHPBHAP & caleBEIMS: e di phosphat e, hydr obr omi de, hydr oi odi de
and R3 raprdsents @, hydroged atongarlineaner itanched alkybmdivakbhatisg froml eat € carbon

sul phonat o, A5p B} £.CONFRURAL Ry il ap ol stical bR L o s b AP )

9- formed from bases such as sodi um or potassi um hydroxi de also fall
vviét hin the scopeffof the present invention, when they can be used. For
otWeér exanpl es of pharmaceutically accefffabl e salts, reference can be
made to "Pharnmaceutical salts", J Ph8 S AN_ 66:1 (1977). The

phar maceuti cal conposition can be int 6if; a solid, for exanple
powders, granules, 5 tablets, capsul es LPOSONMES Or suppositories.
Appropriate solid supports can be f F exgmpl e cal ci um phosphat e,
magnesi um stearate, talc, sugars, |lactose? dextriyn, starch, gelatin,
cel lul ose, nethyl cellul ose, sodium carboxynethyl cell ul ose,

Il yl cal g
pol yvi nyj pyﬁr@%*ﬁ%é‘%% branched allyfi Ga@iBA" O%El‘é&ﬁal 6" 8 EARIn OS, phenyl,

containing a ¢ invention can als sente

form of a |P¥idiey orarhegbml)t;\*ﬁlxlgéfyiﬂsémnh;rﬁsqon&impg ioms1 to shaterontoms chpseayirams

10 Appr opr 02 eNlandwidie pavBBRIaL: tﬁﬁ?héh%; fufr s, lp%@%k Eniadd, Bio caPbd®B I Shich are

O e bR Bt I o gr more probe chosen fom S nearSr brascted RS Bhvig
from1to 6 carbo1n atoms, an alkoxy radical having from 1 to 6 carbon atoms or a halogen;

15 Xrepresents -CO-N(R3)-X’-, -NH-CO-X’-, -CH=, -CO- or a bond,
X representing -(CH,),~ with n an integer from 0 to 6;

Y represents -Y’-, -CO-NH-Y',-Y’-NH-CO-, -CO-Y'-, -Y’-CO, -N(R3)-Y'-, -Y’-N(R3)-, Y’-
CH;-N(R3)-CO-, -O-Y'-, -Y*-O-, -S8-Y'-, -Y’-8-, -Y-O-Y'-, -Y-N(R3)-Y'- or a bond, Y’
representing -(CH,),~ with n an integer from 0 to 6;

20  Het represents a heterocycle containing from 1 to 5 heteroatoms chosen from O, N, S which
can be substituted by one or more substituents X'-OR3, X'-NR3, X'-S-R3 and such as for
example:
oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,

25  oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,
thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1-
dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine,



A medi canent according to the invention can be adm nistered by topical,

oral or parenteral route, by intranuscular injection, etc. The
envi saged adm ni stration dose for the nedittament accor di ng to the invention
is 15 conprised between 0.1 ng and 10 g according to the type of active
conpound uswith the exceptieni ofethei folloatirgn letdresysles:apipeearinesd bstropilergzinesiucit s,
t he synt het !nﬁ i Efco?ﬁ&ﬁﬁgi ates of the products of general fornula (1),
nanely the pr08 of’ general formula (11), (I11), (V), (M) and

(M) [ferr . . . . (V1)
in which Ep represents a/prptectiye growpraf the aseine &mstioni prefereldy slepvableiinean anhydrous

acid medium, such as for example the carbamates of t-butyl, trichioroethyl or
5 trimethylsilylethyl or also the trityl group.

Finally, the invention offers preparation processes for the compounds of general formula (I) as
defined above and consisting of, for example, the reaction in a lower alcohol, such as
methanol, ethanol, isopropyl alcohol or t-butanol, preferably in isopropyl alcohol, at a
temperature between 20 and 90°C, for example at 50 °C, and for one to 48 hours, preferably
10 for 15 to 24 hours, optionally in the presence of DMF, of a compound of general formula (IIT)

A—X—Het —.YQ

NH;
im

with a compound of general formula (IV)
B

A

L” "NH
av)

said compound of general formula (IV) optionally being able to be salified by a mineral acid

G, B having the meaning indicated above and L representing a parting group and in particular

an alkoxy, thioalkyl , sulphonic acid, halide, aryl alcohol or tosyl radical (other parting groups
15 well-known to a person skilled in the art and being optionally able to be used for the invention

are decribed in the following work: Advanced Organic Chemistry, J. March, 3rd Edition

(1985), Mc Graw-Hill, p. 315). Preferably, G represents HC1, HBr or HI.

Other production processes can be envisaged and are accessible from the literature (for
example: The Chemistry of amidines and imidates, Vol. 2, Saul PATAI and Zvi
20 RAPPOPORT, John Wiley & Sons, 1991).

For the above processes, the compounds of general formula (I), (IIX), (IV), (VI) and (VII) are
such that:

A is a hydrogen atom or an aromatic corresponding to the structures:



[err] I n which: Rlerr] and R2 represent, independently, a
hydr ogen atom a hal ogen, the OH group, a linear or 5 branched al kyl
radi cal having from1l to 6 carbon atons, -&1inear or branched al koxy
radi cal having from1 to 6 carbon atons, Rlerr] represents a
hydrogen at@nhieh:! i near or branched al kyl radical having from1l to 6 carbon
e o one R Bpr68ht, i b iy oG 588 OB b By
10 B r eprbancted alkyll iradieal having fiwac hesl 6adakyh atdol, adinehoor rgndhed alkbxy dadical
carbon ato . |4, L dinyl or a heterocycle with 5 nenbers
cont ai ni ngnﬁarvé%h@%c} tﬁ%%?é’ﬁé&.ngél’m chosen from 0, S, N and nore
particul arly: thiophene, furan, pfj/m:rol e or thiazole, the carbons of which
)

are 5 opRi tepeasents 8 hpdrogan ater, dlinesner kyandhed alkykredicel havimgdront 1 ¢mb gatbpmear
or branched,ink bt a LOBRPBdical, R, képRESedtidgntileA Em&% ﬁ&\ﬁi&;?froﬁrl 18l6k@bbnlaisths al

having from1l to 6 carbon atons or a hal ogen; represents

-CONR3)-X -, -NHCOX -, -CH, -CO or a bond, X
representing -((¥™2)n- with n an integer fromO to 6; Y represents
-Y' -, -CONHY ,-Y-NHCO, -COY -, -V -0 -N(R3)-Y -, -Y-NR3)-, Y -
CH2-N(R3)-CO-, -O-Y -, -Y -0, -SVY -5 ~Y-0OY -, -Y-NR3)-Y - or
a bond, Y representing -(CH2)n- wi an|i%%eger fromO to 6; 20
Het represents a heterocycle containi ﬁgc 5 heteroatons chosen from
0, N, S which can be substituted Dy or nore substituents X -OR3,

X' -NR3, X -S-R3 and such as for exanpl &: oxet ane, pyrrole,

pyrroolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,

inpholse, B Al InLE cogabn ) N B E10tRuton s g,
I hydr ol zol.e-2-thi , ., oxazol e, 1so0x Xazol 1 ne, X L.ne,
oxazol i i nePyTiiiny or FE‘P‘E’E?%?I" Piith perabers ﬁ?rmansﬁé}n 1to4 ﬁ?tﬁﬁoa@msi %P?‘Fé‘?f%om 0,
a hi?)az ol |hd| SS,nH, a}ddyldalretpzirﬂiculaiﬂyg _,tlﬁoplgehe,iﬁié@% pﬂmﬁ&le‘brahialﬂc}lg,_zthb @arbons of which are

, 3,4-thladlLaz - | OXI de- -1 Nl | azol1 di ne .
15 at i acutfoRafly sstiuted by ofé S RER: drndincnoRn iR 2 et BF trapghed alky! having

from 1 to 6 carbon atoms, an alkoxy radical having from 1 to 6 carbon atoms or a halogen;

X represents -CO-N(R3)-X’-, -NH-CO-X’-, -CH=, -CO- or a bond,
15 X representing -(CHy)yp- with n an integer from 0 to 6;

Y represents -Y’-, -CO-NH-Y',-Y’-NH-CO-, -CO-Y'-, -Y’-CO, -NR;3)-Y'"-, -Y’-N(R3)-, Y’-
CH2-N(R3)-CO-, -O-Y'-, -Y’-O-, -S8-Y'-, -Y’-8-, -Y-O-Y'-, -Y-N(R3)-Y'- or a bond, Y’
representing -(CHy),- with n an integer from 0 to 6;

Het represents a heterocycle containing from 1 to 5 heteroatoms chosen from O, N, S which
20 can be substituted by one or more substituents X'-OR;, X'-NR3, X'-S-R3 and such as for
example:
oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,
oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,
25  thiazolidine, thiazolidinone, bydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1-
dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine,
with the exception of the following heterocycles: piperazines, homopiperazines, 4-
aminopiperidine;

G, represents a protective group of the amine function preferably cleavable in an anhydrous
30 acid medium, such as for example the carbamates of t-butyl, trichloroethyl or
trimethylsilylethyl or also the trityl group.



with the exception of the follow ng heterocycles: piperazines,
honopi per azi nes, 4- am nopi peri di ne; Jerr] represents a
protective group of the am ne function pré?erably cl eavabl e in an anhydrous
acid nmedium such as for exanple the carbamates of t-butyl, trichloroethyl
or 5 tri nekhadcsidaidecivitl kheoinvaition, thee ok fpbthds T RHEral fonnulaﬁ![ﬁéﬂn' b prepared by

i nventi on oﬁgers ghggaratlon processes for the conpounds of general formula
(1) as We and consisting of, for exanple, the reaction in a
| ower al cohol, such as met hanol , ethanol, |sopropyl al cohol or
t-butanol, % | 3l t enperature between 20
and 90[err] ‘one to 48 hours, preferably
10 for 15 to 24 hours ptlonaIIy in the presence of DMF, of a conpound of
general § or h¥ sorppquuyls of general formula (I) canyher prepared starting figm tesmedintss ohgensral
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optionally being able to bepsalified by a mneral acid G B having the
meani ng i ndi cat ed abovg_gng L representing a parting group and in
particul ar an al koxyxX t\i o , sul phonic acid, halide, aryl alcohol

decribed in the follow ng work: Advanced Organc Chem stry, J. March, 3rd

or tosyl radical (otheg,parti/ng s 15  well-known to a person skilled
in the art and being opglonally abl eNep be\ii;:;for the invention are
Edition (1985), M G oepotdiiba ,| p. 315). Pre
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A—X—Het —Y«E:L A—X 1*'1 B
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NH,

(Vi)

\ /)cprotectlon

G Dlagram

The reduction of the nitro function of the intermediates of general formula (II) is generally
10 carried out by catalytic hydrogenation in ethanol, in the presence of Pd/C, except when the

molecules contain an unsaturation or a sulphur atom, this being a poison to the Pd/C. In this

case, the nitro group is selectively reduced, for example, by heating the product in solution in

ethyl acetate with a little ethanol in the presence of SnCl, (J. Heterocyclic Chem. (1987), 24,

927-930; Tetrahedron Letters (1984), 25, (8), 839-842) or by using Raney Ni with hydrazine
15  hydrate added to it (Monatshefte fiilr Chemie, (1995), 126, 725-732).

The aniline derivatives of general formula (III) thus obtained can be condensed with
derivatives of general formula (IV), for example derivatives of O-alkyl thioimidate or S-alkyl
thioimidate type, in order to produce final compounds of general formula (I) (cf. Diagram 1).



such that: A is a hydrogen atomor an aromatic corresponding to the

structures: [err] . -12-
i n which: Rlerr] and R2 represent, intependently, a hydrogen atom a

hal ogen, the OH group, a linear or branched al kyl radical having from
1 to 6 car bdforaixample, forl B Fegiophend) W&&%u%sk(ﬁ’%énéﬁﬂf&ﬁilula (m ecggl\bg ?Bn&én@éﬁ 1
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whi ch are oplisl ong |ng§EbStltut ed by one or nore groups chosen from a

| i near or branched al kyl having froml to 6 carbon atons, an al koxy
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gH ﬁowélezf roup &E oL %Y an((-)}he{ @Iﬁ?fcmevﬁr?w’ ngﬂoqeﬁlt lé‘g})rr ol & "%’?J" )6" organic

synthesis, 2d ed., (John Wiley & Sons Inc., 1991). The reduction and condensation stages
which lead to intermediates (VI) and (VII) respectively are catried out under the same
R conditions as those described previously. The last stage of the synthesis consists in

15 regenerating, for example in an acid medium or in the presence of a fluoride ion, the protected
heterocyclic amine function.
Alternatively, the intermediates of general formula (V) can be converted directly into the
intermediate of general formula (II) by release of the heterocyclic amine by treatment, for
example, in an acid medium or in the presence of a fluoride ion.

20 Preparation of the compounds of general formula (IT), (ITI) and (V):

The intermediates of general formula (IT), (IIT) and (V) can be prepared by the different
synthetic routes illustrated below.

. When: Het = Imidazole, tetrahydropyridine, thiazolidine, dihydroimidazole-2-one
~ and Y =-Y-.

25  The amines of general formula (II), Diagram 2, in which A, X, Y and Het are as defined
above, can be obtained by nucleophilic substitution of commercial halogenated derivatives of
general formula (IX) by a heterocyclic amine of general formula (VIII). The reaction is
carried out in acetonitrile, THF or DMF in the presence of a base such as K,CO; at a
temperature varying from 20 to 110°C. The synthesis of heterocyclic derivatives of general

30 formula (VIII), which are not commercially-available, is described below.



Het represents a heterocycle containing from1 to 5 heteroatons chosen from

0O, N, S which 20 can be substituted by one or nore substituents X -OR3,

X »NR3, X -S-R3 and such as for exampte: oxet ane, pyrrole,

pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,

sul phol ane, i m dazol e, im dazetxne, di hydroi m dazol e-2-one,

di hydr oi mi dazol e- 2-t hi @H®, ggéﬁgohe, | soxazol e, oxazoline, isoxazoline,
t hi

oxazol i di ne, oxazol i di none, , t hi azol AR& t btazol i di ne,
t hi azol i di none, hydantoin,+1, 2, 4-tri azote;>1, 3, 4- Bt
1, 3,4-thi adi azole, 1, 1- di oxi de-1, 2,-5-t hi ad ol i dINYE, o

1,2,4-triazol e-3-one, tet razgflﬂg ahydr opyri di ne, azeh})di ne, wth
t he exception of the f G5 owi Nng het eelcycl es: piperazi nes, "honopi perazi nes,
4- am nopi peri di ne; G err] Neepresents a protective group of the

am ne function preferably cleavable in_an anhydrous 30 acid nmedium such
as for exanple the carbanmates of t-but%&r&lﬂihl or oet hyl or

[ hyl si |yl | . ,al he .tri
t“lgEt y SIk—n‘ﬁﬁ"tﬁ&lznpr8%@?%5&%%“%“%’%&@&%%3@%?%, t he conpounds of

general fornmula (1) cadYoe-Bi-epared by t he process bel ow.

Preparation of the conpounds of general forrmula (1): 5 The conpounds

of general Rs ftbAeydib afifidbs 3¢ oM «'u;m ] it |

gener al st ks OF gL R DO S SHHGH P ¥ a8 ol arc s
defined above, are prepared in two stages starting from the amines of general formula (VIII)

(sec below). The mixture of a brominated derivative of general formula (X), the synthesis of

o/ which is explained in detail below, with an amine of general formula (VIII) in a solvent such

as acetonitrile or DMF in the presence of a base leads to intermediates of general formula

10 (XI). The deprotection of the amine function, in an organic acid medium, allows the
compounds of general formula (IIT) to be obtained.

A=X
A=X
I 14)) @_H .
Base Het N—Y
+ e C )j\ ~1Bu
N7 "o
H
9 X
Br—Y
X @\ /u\o/tB“

N 1
H -
o (1
Diagram 3
When: Het = thiazolidine
15 and Y =-CO-Y’-,

The carboxamides of general formula (III), Diagram 4, in which A, X, Y and Het are as
defined above, are prepared by condensation of the amines of general formula (VIII),
decribed previously, with the carboxylic acids of general formula (X.2). The carboxamide
bonds are formed under standard conditions of peptide synthesis (M. Bodanszky and A.
20 Bodanszky, The Practice of Peptide Synthesis, 145 (Springer-Verlag, 1984)) in THEF,
dichloromethane or DMF in the presence of a coupling reagent such as
dicyclohexylcarbodiimide (DCC), 1,1’-carbonyldiimidazole (CDI) (J. Med. Chem. (1992), 35
(23), 4464-4472) or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC or



[err] The reduction of the nitro function of the

I nternmedi ates of general formula (I1) is generally 10 carried out by
catal yti c hydrogenation in ethanol, in thépresence of Pd/C, except when

t he nol ecul es contain an unsaturation or a sul phur atom this
being a poi WSCI) Qohidoried/ The dhemidal synthesis of peptides $¢ (Clabsndon Press, @rxfoud, 1991)).

selectively . f e h t ro t |
cthyl  acet aiE SRS b i SBR T s GF hbite Adfnill B Biis Jesdibed belB! The
Het er ocycl i inteTmediates of@enerabformula (XII) are mqﬂdemﬁtecféétm aheatidbmetivm osing, for
(1984), 25, %}ﬁ? h hydr azi ne 15
hydrate adde tpée,l l‘gzbn%ge'ét{s%he or%?u?&&%ﬁﬁgohl 126, 725-732).

The aniline derivatives of general formula (I I 1) thus obt ai ned can be
condenseld with derivatives of general formula (1V), for exanple

derivati ves(‘,ﬂ{) OéT’gjmhl oi m date or S— al kyl t hi oi m date type,
I n order to producef fHt Hcorrpo general formula (1) (cf. Diagram1).
- 14- For,exa f o8 3 ¥ept ophg ] derivatives of general
formula (111) can be condensed W tR et hi ophene

t hi ocar boxam de Q%ﬁry; @v Oprepar ed accord| Hg o a method in the
literature B8, 303-33@m Condensation can be carried out
by heating |n an al (}oho(f (for exanple in nethanol or isopropanol),
optionally in the presence of DM at a 5 | mtenperature conprised between
50 and 100[err]C for a duration generally ¢onprised between a few
hours and overni ght.

NP )
Diagram 4

When: Het = thiazolidine
and Y = -CO-NH-Y"-.

The carboxamides of general formula (V), Diagram 5, in which A, X, Y and Het are as
10  defined above, are prepared by condensation of carboxylic acids of general formula (XIIT)

with the commercial amines of general formula (XIV) under standard conditions for peptide

synthesis. The synthesis of the carboxylic acids of general formula (XIII) is described below.

(X11I)
U Het C02H (B_(
NH—Y'
X1v) HZN-Y'JCL 0,

NO,
Diagram 5
15 When: Het = thiazole, furan, pyrrole, tetrahydropyridine, pyrrolidine

and X = -NH-CO-X’-,
The carboxamides of general formula (II), Diagram 6, in which A, X, Y and Het are as
defined above, are prepared by condensation of anilines of general formula (XV) with the
carboxylic acids of general formula (XVI) under standard conditions for peptide
20 condensation. The anilines of general formula (XV) are obtained by hydrogenation, in the
presence of a catalytic quantity of Pd/C, of cotresponding nitrobenzene derivatives,
themselves synthesized according to a method described in the literature (J. Org. Chem.



The final nolecules of general fornmula (1) are al so accessi bl e through
anot her synthetic route passi ng through the internedi ates of general
formula (V) vvhich carry a het erocyclic afmthe 10 function protected by a
protective group " G ", for exanple a 2-(trinethylsilyl)ethoxynethyl

group (SEM (1953)b>53qmptmr2285 Ortﬁcadlerseofgga&wa] %ﬂﬁﬁl@r{xﬂrn NHiaffaft 6C Whi@ &6 QRS
i n°organic ed. ons In€., 1991 The

reducti on a?ﬂ!“@%‘ﬁ@ﬁﬁ?éﬁlﬁ’&f? Wﬁ‘iﬁ‘rﬁ a"corg%ﬂﬂlt‘éﬁl ﬁ"@gﬂ gsgribek i thadippratise (M)
and (V1) r'ese)e;qtthesw yf @fq@ol@ﬁlii dewdribed i Chem. HbRr&REECompd., wsmdlst,mss Tae
t hose descrj | EVh.oUS | stage of the&ll t hesi ists in &
regeneratind,> ?8’? !E @'Xaﬁ CeSH Séf %%&Hrﬁowefﬂ t Oﬁ(ygrgﬁﬂ fargprepare
fluoridesi omcotdngqonnﬁthmﬂseldscnbed in hélrgr Ghape) 1991256,3809.unct i on.

Alternativ nverted
directly in He?;ﬁﬂgdsgm{er{ﬁ?éer rre {r g}!ri#g%g lct)l??rsf%h %ﬁp 8\?el ease of
t he heterocyc tr t, for exanple, in an acid nedium
or in the pf"e&ﬁcg%%ea f ﬁlta’l g 70 @M Preparati on of the conpounds
of general f la (11), ) and I(W): The internedi ates of general
formula (11)7°(I11) and ( can be prepared by the different

synthetic routes illustrated bel ow Diagramhen: Het = | m dazol e,

t et rahydrop He ine, tﬁuét @J ne. di hydr oi m dazol e- 2- one and Y
= -Y-. 25 e ani'nhes fi eneral formul.a (11), Diagram 2, in which A X
Y and Het are as defiamdd =-Y - above, can be obtai ned by nucl eophilic
substitution of commercial hal ogenated derivatives of general fornula

(1.X. byia h‘?ﬁ@hﬁfaﬁfbkﬂs%fagéh&@l fa,hnalar( agfafml 1ﬁ véh‘{&ﬂ A) X, mdrmcm @snddﬁhed
car¥i ed out abdve n acet oni t r| I nce oft g rsﬁffr
K2CCB at a & spages g oo S ROIACE R GFPTE oA B ESLeDy
heterocycl i predmnslyal‘he\mbsmﬁncgmfel_immmﬁb byf c:!hyhblrmné%bﬂate)ls cartied butdn ethepfesence
?ggT_mr cially a%%idn?b Lceetaté 55 eescﬁinlop € ePa? | %%perature of approximately 60-70°C. The
monosubstitution product of general formula (XVIH) is then condensed with an isocyanate of
15  general formula (XVIII) in an organic solvent such as, for example, dichloromethane, at a
temperature of approximately 20°C. The cyclization of urea (XIX) is carried out by heating, at
50°C, in ethanol, according to an experimental protocol described in the literature (J.
Heterocyclic Chem., (1979), 16, 607-608). The isocyanates of general formula (XVIII) are
synthesised starting from the corresponding commetcial primary amines, triphosgene and a
20 tertiary amine (J. Org. Chem. (1994), 59 (7), 1937-1938).



When: Het= im dazole, thiazolidine, tetrahydropyridine and

=-Y-. 5 The heterocyclic am nes of general formula (111), D agram
3,-in which A, X, Y and Het are as def¥ned above, are prepared in two
stages starting fromthe am nes of general fornmula (VIII) (see bel ow).
The m xture of a brom nated degtyative of general fornmula (X), the
syht hesi s of whi ch i soosxp d i kv@ietail below, with an am ne of
general formula (VII1) in a so such as acetonitrile or DM in the

presence of a base leads to int T medi at es of general formula 10 (XI). The

deprotection of fhe gmne functijon,, i j an orilni c acid nedium allows the

conpounds ofa-generab forpula (1M) t —oh ed.

H [err] Whell: COoEt —Het E tHiaz N ne 15 and Y =
-CO- Y -. The carboxani des of gemegal fornul™:(111), Diagram4, in
which A X Y ?Rf Het arzx‘;ﬁg defi ned ove, are prepared by
condensation o he am nes oOf general fo la (VII1), decri bed
previously, with the carboxylic acids of ggneral forrmula (X 2). The

car boxam de bonds are formed under ataphdard conditions of peptide
synthesis (M Bodanszky and A. 20 Bodanszky, The Practice of Peptide

Synt hesis, 145 (Springer-Verlag, 1984)) in' THF, di chl or onet hane or DWVF

in the presence of a coupling reagent Gsuch as di cycl ohexyl car bodi i m de
(DCC), 1,1 '-carbonyldiimdazole (@D (JY.% Chem (1992), 35 (23),
4464-4472) or 1-(3-di nethyl am noprop¥l ) ;3-etdyhgar bodi i m de hydrochl ori de

(EDC or ‘—Q ’

)
& a
Diagram 7
When: Het = thiazolidinone
and Y=-Y’-.

The thiazolidinones of general formula (IY), Diagram 8, in which A, X, Y and Het are as
5  defined above, are prepared starting from commercial amines of general formula (XIV) and

aldehydes of general formula (XX) in the presence of mercaptoacetic acid according to an

experimental protocol described in the literature (J. Med. Chem., (1992), 35, 2910-2912).

HS_COM A /Y
A—CHO + H,N-Y — 7:;\

NO,
NO, S
0
%) ) @
e Diagram 8
10  When: Het = hydantoin

X=-CH=and Y =-Y"-.

The hydantoines of general formula (II), Diagram 9, in which A, X, Y and Het are as defined
above, are prepared in 2 stages starting from the isocyanates of general formula (XVIII)
described previously. The reaction of the ethyl ester of sarcosine with the isocyanates of
15  general formula (XVIII), is carried out according to an experimental protocol described in the
literature (J. Heterocyclic Chem., (1979), 16, 607-608), leads to the formation of the
heterocycle of the compounds of general formula (XXI). The substitution of the hydantoin is
carried out in the presence of a weak base, B-alanine, and an aldechyde of general formula
(XX) according to the experimental conditions described in J. Med. Chem., (1994), 37, 322-
20 328.



16 - W5Cl ) (John Jones, The chem cal synthesis of peptides, 54

(C arendon Press, Oxford, 1991)). The synthesis of the carboxylic

aci ds of general fornula (X2) is describet?bel ow. The i nt er medi at es of
general formula (XII) are then deprotected in an acid nedi umusing, for
exanple, trifluroroacetic acid or an organic solution of HCl. 5

[err] When: Heh,<_thj azolidine and Y =

-CONH Y -. The carboxani des of) gef&Fal fornala ( Diagram5, in
which A X, Y and Het are as~]0 deftned aboveycar pv by
condensation of car bon;ziﬁ-w@(s of—general sk or mylaN'XI t with the
commerci al am nes of genera la (XI'V) under \s(_gndard cOfdi tions for
pepti de synt hesis. The syn sis of 'the carboxyld c acids of general
formula (XI11) is described bel ow [err]

(XVII) (XX1)

(XX) A—CHO —->l

o
R )LN'YQ
)

L Diagram 9

5  When: Het = pyrrolidine, thiazolidine
X=-NH-CO-X’-and Y =-O-Y’-or -Y’-.

The carboxamides of general formula (V), Diagram 10, in which A, X, Y and Het are as
defined above, are prepared by condensation of the anilines of general formula (XV),
described previously, with the acids of general formula (XXII) under standard conditions for

10  peptide synthesis. The syntheses of carboxylic acids (XXII), which are not commercially
available, are described below.

| g
S N
NO,
(XXI1)

XV)
Diagram 10

When: Het = tetrahydropyridine
15 and Y = -CO-NH-Y"-.

The ureas of general formula (IT), Diagram 11, in which A, X, Y and Het are as defined

above, are prepared by condensation of the heterocyclic amines of general formula (VIII),

described previously, with the isocyanates of general formula (XVIII) (cf. above) in a solvent

such as dichloromethane, at 20°C, in the presence of a tertiary amine (e.g.
20  diisopropylthylamine).



15  Wen: Het = thiazole, furan, pyrrole, tetrahydropyridine,
pyrrolidine and X = -NHCO X' -. The carboxam des of
general fornula (11), Diagram6, in which-#®- X, Y and Het are as

defined above, are prepared by condensation of anilines of general formula

(XV) with the car boxyl i caaxjds of general forrmula (XVlI) under standard
condi tions for peptide &@m cond +@n. The-anili neg of general fornula
(XV) are obtained by hydrogenati in the udphegence a catalytic
quantity of Pd/C, of correspondi ng ni t r obenze ri Waty

t hensel ves synt hesi zed accordi ng t met hod described in ol i terature (J
Org. Chem @vop  OCN=Y! an 17 -

(1968), 33 (1), 223-226). The acids ofngeneral formula (XVl), D agram 6,

whi ch are not comerci al |l y-avai l ali) are prepared according to

met hods described in the literature. DiagramplLynt hesis of pyrroles is

described in Chem Heterocycl. Conpd., 1982, 18, 375. The substi tued

prolines ar essi blke, start fr.om.c rci:al hydroxyprolines and are
prepared 5 ew“g[igzrgordl nﬁ{g%ﬁ?h‘ﬁﬂ%@é@&%@%ﬁ Org. Chem, 1991, 56, 30009.
The synthesis of the wahdXrIGO-NHX et rahydropyridi ne derivatives is

descri bed bel ow. [err] When: Het = hydantoin

and Y = =Y’ ‘The é&boxzﬁﬁdéﬁydfaé&hg'a??or@glagﬁf‘)e rlfl%%'gtﬁrlﬁ” b whidn) A, & @rﬂcg‘l—ﬁ t ah{'as

which A X, ﬁﬂ_ t are as ére@gre pat ed
starting fr dir?ﬁfl agoNe A Prepared cbie candensation| of ¢omnergiat catbowylic acids of general
previously. féheuls (KXUII) wiihothe Q’imﬁé%&;f%%héﬂaﬁﬁnﬂﬁla hihaePasfiaft Soddftions for

Caimptr at ur e BEPUSTPBIERGTEF vdheorbL R e aF sencial frBUARAIY bt Whish 5o Bt

of general fconmdraalﬁmailable,samdmsmmdmmvsed with an isocyanate of 15
general formula (XVII1) in an organic solvent sugh as, for exanple,
di chl oronet hane, at a A-taepip et atiyNeXxefHappb at el y 2@merr] C. The

cyclization of urea (XIX) is carried out by heat#ny, . at 50[err]C, in
et hanol, according to an expei mental pregpaepl described in the literature
J.
( 10 Diagram 12

When: Het = imidazole, oxazole and thiazole

and Y = -CH(R3)-N(R3)-CO-Y"-.

The carboxamides of general formula (V), Diagram 13, in which A, X, Y and Het are as

defined above, are prepared by condensation of the amines of general formula (XXV) with

15 commercial carboxylic acids (or the corresponding acid chlorides) of general formula (XXVI)

G under standard conditions for peptide synthesis. The synthesis of the imidazole derivatives of
general formula (XXV) is described below.



Het erocyclic Chem, (1979), 16, 607-608). The isocyanates of general
formula (XVII1) are synt hesi sed starting fromthe correspondi ng
commerci al primary amines, triphosgene andla 20 tertiary amne (J. Og.
Chem (1994), 59 (7), 1937-1938).

-18 - Ry [err]

When: Het = thisezol i.di noney and Y= -Y' -. The
t hi azol i di nones of generaT ynnla (I1), Diagram8, in which A X, Y and

Het are as 5 defi ned above, e prepared starf4 nﬁafrom comerci al am nes

of general formula (X V) &X¥W al dehydex gi~general #Owqrula (XX) in the

presence of mercaptoacetic gci d according to Tf &I ment al protocol

described in the literature (J. Med.  Chem , (T992)R; 35, “F910wR912). [err]
\))

HOZC-Y’~©\

NO,
(XXVD
Diagram 13
When: Het = imidazole
~ and Y = -CH;-N(Rz)-Y'-.

5  The amines of general formula (V), Diagram 14, in which A, X, Y and Het are as defined
above, are prepared by condensation of the amines of general formula (XXV) (see below)
with the commercial halogenated derivatives of general formula (IX) under the conditions
described previously.

Gp

A~-X
H
(xXV) Het Y Ny’ XA

Ry NO,
ax) Hal—Y ™

NO,

10 Diagram 14

When: Het = dihydroimidazole-2-one
and Y =-CO-Y". '

The amines of general formula (II), Diagram 15, in which A, X, Y and Het are as defined
above, are prepared by condensation of the amines of general formula (VIII) (see below) with

15  the commercial halogenated derivatives of general formula (XXVII), for example in an
acetonitrile and THF mixture and in the presence of a base such as K;COs.



10 Wen: Het = hydantoin X=-CH and Y = -Y -.
The hydant oi nes of general formula (11), Diagram9, in which A X, Y and

Het. are as defined above, are preparéd-in 2 stages starting fromthe
I socyanates of general fornmula (XVIII) descri bed previously. The
reaction of the ethyl ester of- cosine with the isocyanates of 15
general formula (XVIiI1) (viDs carilradq-aut according to an Pi ment al

I

protocol described in the —t€rature gJ.A— gg)" Chem, (1979),
16, 607-608), leads to the formation of tRe Hey ocytl e of the
conpounds of general formula f’§gl,) he substitUtTon 8f the hydantoin is
carried out in the pred®hdR ef a’ base, [err]-al anine, and an al dehyde

of general fornula (XX) accordi ng"®&o t he experiarl?ent al conditions
described in J. Med Chem, (1994), 37,D322- 328.
-19 - =lacram 25 [err]
When: Het = oxazolidinone
and Y =-Y"-O-.

5 The oxazolidinones of general formula (IT), Diagram 16, are prepared starting from the diols
of general formula (XXVII) the synthesis of which is described in the literature (Daumas, M.,
Tetrahedron, 1992, 48(12), 2373). The formation of carbonates of general formula (XXVIII)
is obtained, for example, in the presence of carbonyl di-imidazole (Kutney, J.P., Synth.
Commun., 1975, 5(1), 47) or in the presence of triphosgene at low temperature as described in

10  Synth. Commun., 1994, 24(3), 305. The formation of oxazolidinone occurs during heating of
the amines of general formula (XV) with the carbonates of general formula (XXVIII) in the
presence of an acid catalyst, such as ZnCl,, at xylene reflux in order to eliminate the water
formed during the reaction (Laas, H., Synthesis, 1981, 9(5)8).

Mo

OH )
w S 2 Do
NO;, 0,

(XXVII) (XXVII)

(XV)  A—NH, ——»l

N 0
Mo

A’NVK/O-CL

a NC,

15 Diagram 16

When: Het = isoxazoline, isoxazole, oxazole, thiazole
and Y =-Y’-CO-NH-Y’-

The carboxamides of general formula (IT), Diagram 17, in which A, X, Y and Het are as
defined above, can be prepared starting from the commercial amines of general formula (XIV)



5 \When: Het pyrrolidine, thiazolidine X =
-NHCOX- and Y =-0Y- or -Y -. The carboxam des of general formula
(V), Diagram 10, in which A, X, Y and HetZ?&re as defi ned above, are
prepared by condensation of the anilines of gener al fornula (XV),

dSSC{jI bgd PaRY tlﬁlkfakbbxym Taﬂdé Bﬁtgéﬁdrﬂsfoﬁ?%lﬁm ) Bﬁi{dﬁmfaﬁb’xh |n? thtnﬁ?ﬁencle of

st andar con ti.o e, synt hesi eses of carboxylic
acids (XX Iﬁs ‘%‘ipﬁﬁ’ém {Bﬁgﬁ'ﬁ@fé’( eFIer a9§5aﬁ|§§? are descri bed

bel ow. The preparation of the d&hgoles of generaH@drmulacQOXVIIIEY mp:ﬁmedi ot addrding to an
and ¥ = Colliheina provoceT S HEAR AR Tr! ST (3] 2038 SRR T b "

whi ch A, X
condensaf i oWndteSlthf the: thaazoleg off |gcn<anh ﬁaasulaf()@éﬂ&)alf Med rﬂﬁm(lﬂ&& 26, 884. The

descri bed pf,,%g té(ﬁthX"isBJ?aztﬁﬁﬁes 1§8€s¥ Dtk general formula (XVIT1) (cf.
sol ven suc

above) in a dICh or onet ae at 20[err]C in the
E)rzgsiance 01E e?ritert lary f—n?{e?—e-y'—coz% 20 gII | syl t hyl am ne}m

NO,
(XXVvII) XIV)
Diagram 17
When: Het = pyrrolidine, piperidine
X =-CO-NH-
10 and Y =-0-Y'-.
The carboxamides of general formula (II), Diagram 18, in which A, X, Y and Het are as
defined above, can be prepared by condensation of the commercial carboxylic acids of general
formula (XXIII) with the amines of general formula (XXIX) under standard conditions for
peptide synthesis. The syntheses of amines of general formula (XXIX) are described below.
A—COH + H—YQ —
NO,
(XX1m) (XXIX)
15 Diagram 18
When: Het = isoxazoline, oxazole, thiazole, imidazole
" and Y =-Y-O-Y"- or -Y'-N(R3)-Y'-.

The etheroxides of general formula (IT), Diagram 19, in which A, X, Y and Het are as defined
20 above, can be prepared starting from the esters of general formula (XXVIIL4), Diagram 17.1,
by reaction with hydrides, for example LiAlH,, in a solvent such as, for example, anhydrous
THEF. The primary alcohols thus obtained are then condensed on halogenated derivatives of
general formula (IX) using a base such as for example KOH in an organic medium and in the
presence of a phase franfer catalyst such as for example Aliquat 336.
25
The primary alcohols (XXXI) can also be activated in the form of sulphonate derivatives, by
tosyl chloride in the presence of pyridine, in order to produce intermediates of general formula
(XXXII). The condensation of alcohols of general formula (XXI1.2) is then catried out in the
presence of a strong base, such as, for example, NaH, in an aporotic solvent (THF or DMF) at



When: Het = pyrrolidine, thiazole, t hi adi azol e and X =

-CONHX -. 5 The carboxam des of general fornmula (I1), Diagram 12, in
which A, X, Y and Het are as def i ned-&bove, are prepared by
condensation of conmercial carboxylic acids of general formula (XXII1)

with the am fepepiturg eoRpaiedtRivach20¢CbdB30°0) desrdédtta abatthe etheiokides of geeral
pepti de syn%heui S(I The syntheses of the am nes of general formula (XXIV),
whi ch are” nor™ lgom'rerci al | y avail abl e, are descri bed bel ow.

[err] 10 When: = i m dazol e, oxazole and thiazole

dyY=-
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bel ow. solvent such as, for example, acetonitrile or DMF, in the presenctlof a base (K,CO;) at a
temperature comprised between 20 and 85°C.
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Diagram 19
When: Het = azetidine
X =-CO-NH-
and Y =-0-Y’-.

15 The carboxamides of general formula (III), Diagram 20, in which A, X, Y and Het are as
defined above, can be prepared by condensation of commercial carboxylic acids of general
formula (XXIIT) with the amines of general formula (XXXII) under standard conditions for



[err] When: Het = i m dazol e and Y =

-CH2-N(R3)-Y'-. 5 The am nes of general formula (V), Diagram 14, in
which A, X, Y and Het are as defined -3bove, are prepared by
condensation of the am nes of general fornula (XXV) (see bel ow) with

t he commrer cpeptideaymbesivaTae sydﬁliidsisaif laitérfes OF g@rRRe feimull DEOIXIXH) (d décrisddelovt. [The

ighd' ti On\s/\hg?,prot%cuon ofag? ar[ﬁ 18? }?yC&Ffbe\érﬂ“& (}ﬁ BIngﬁg %%% such as, for example, trlﬂ[.ugﬁaa]/eg
-CoOY'. acidloptiensily érs the fpreyemeroditridtignisilabe. (11), Diagram 15, in which A X,
Y and Het are as defined above, are prepared by condensation of the

am nes of general formula (MIIl) (see below) wth 15 the comerci al

hal ogenat ed denimpti vesogf general formula (XXVI I) for exanple in an

acetonitrile and THF m xture and in the gr i}ce aObase such as K2CGB.
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5 Diagram 20
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When: Het = azetidine
. X =-NH-CO-X’-
and Y =-0-Y’-.
The ureas of general formula (IIT), Diagram 21, in which A, X, Y and Het are as defined
10 above, can be prepared by the addition of the amines of general formula (XXXII) on the
isocyanates (XXXIV) obtained from the reaction of the amines of general formula (XV) with
triphosgene in the presence of a tertiary amine such as for example diisopropylthylamine in a
neutral solvent such as dichloromethane (J. Org. Chem. (1994), 59 (7), 1937-1938). The ureas
of general formula (XXXV) thus obtained are deprotected by treatment in a strong acid
15  medium as described previously. The synthesis of the amines of general formula (XXXI) is
decribed below.

H_N@'YONJOL 0/tBu

(XXXIN)

Q
A-NH, —>  A-NCO — )—N@-Y‘O i gy — @D
AN N0

XV) (XXX1V) (XXXV)

Diagram 21

When: Het = thiazole

20 and Y = -CH,-N(R3)-Y’-.
The amines of general formula (IT), Diagram 22, in which A, X, Y and Het are as defined
above, are prepared by condensation of the amines of general formula (XXV) (see below)
with the commercial halogenated derivatives of general formula (IX) under the conditions
described previously.



-22 - [err] When: Het =

oxazol i di none and Y = -Y'-O. 5 The oxazolidinones of
general formula (11), Diagram 16, are prephred starting fromthe diols
of general fornmula (XXVI1) the synthesis of which is described in the

literature (Daumas, M, Tetrahedron, 1992, 48(12), 2373). The formation
of “ carbonates of general fornmula (XXVII1) I s obtained, for exanple, in
t he presence of carbon e (Kutney, J.P., Synth. Commun. ,

| di-ip
1975, 5(1), 47) or (?‘ﬁvilhe’\rﬂ( ce) of triphosgene at |ow tenperature as
described in 10 Synth. Commun., 1894, 24(3), 305. The forngtion of
oxazol i di none occurs duting heating of ___ th% ) QL@%M formul a
(XV) with the carbonates of geég al formula ( iﬂ t he NoRr esence of

an acid catal yst, s(¥h asHzn at xylene reflux in order to el i‘minate the
wat er fornmed during the reaCtiNgd (Laas, H., Synthegps, 1981, 958).

err

[ ] Diagram 22

Preparation of different synthesis intermediates:

Synthesis of Intermediates (VIII):

5  The syntheses of the intermediates of general formula (VIII) are illustrated in Diagrams 2.1
& and 2.2.

The intermediates of general formula (VIII), Diagram 2.1, can be prepared, for example, in 3
stages starting from 4-imidazole carboxylic acid. The protection of the nitrogen of the
heterocycle is carried out using (Boc),0 in the presence of a base such as K;CO; in DMF. The
10  condensation with the amines of general formula (XV) (see above) is carried out in a standard
fashion under the conditions for peptide synthesis in order to produce the intermediates of
general formula (VIIL.3). The amine of the heterocycle is regenerated by treatment in an acid
medium and in particular with trifluoroacetic acid in order to produce the intermediates of

general formula (VIII).
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When: Het = isoxazoline, isoxazole, oxazole, thiazole

and Y = -Y' -CO NH Y - The carboxam des of general formula (11),
Diagram 17, in which A X, Y and Het are "% defi ned above, can be
prepared starting fromthe comercial am nes of general formula (X V)
-23 - and the carboxylic acids obiagemeRd fornmula (XXVIII) by
cohdensation in the presence of i sobutyl chloroformate (Org. Prep.

Proced Int ) "t 0

gener al for’rlr‘uh %&ﬁnﬁ &%5 ones Ofégﬂ_o%tﬁégg%r et;én?ﬁkrﬂfz é%% gPelpglfed fqr
protocol desxmpledn ﬂrstages stamarﬁml thetaniliney obgpnergbiotmala, (XX Zsee aspm)wdnclyamor
the 5 synt E@rﬁleﬁsdafwﬁlhg-&xmrégtﬁ)}ﬁ% ﬁna%aﬁﬁDMF O3RNt $n b8V {d fn)odueb th¥Bileas of
Chem, 1983, 26, 884 hﬁ e[\ aratl on do t({}ﬁ i soxazol | s descri.be
bel ow. 3 general formula E-V 1.4). The cyclization to produce 1) is then carrie out ytrea[t@ppt] in
Di agram 17 abasic i¥e@inm using, for ek@ple, muokpiﬂluMFe, pi peri di ne

X =-CON+ 10 and Y = -OY' - The carboxam des of
general formula (I1), D agram 18N icch A X Y and Het are as
defined above, can be prepared by condensation ofOthe commerci al carboxylic
aci ds of general f or mukaNgXXl +HH)—wih t e artivgessoffigeneral fornul a
(XXI' X) under standard conditions for pept ide Hynt hesis. The synt heses
of am nes of general fornmulax¢XXl X) are descri begyigl ow. 15
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0
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\/
(VI
Diagram 2.2

Synthesis of Intermediates (X):

10 The intermediates of general formula (X), Diagram 3.1, can be prepared starting from
commercial carboxylic acids of general formula (X.1). Protection of the amine function in the
form of a carbamate is followed by the selective reduction of the carboxylic acid function by
lithium and aluminium hydride in a solvent such as THF, at 20°C. Intermediaite (X.3) is then
brominated in the presence of carbon tetrabromide and triphenylphosphine in a solvent such

15 as dichloromethane.



When: Het = isoxazoline, oxazole, thiazole, imdazole

and Y= -Y'-0OY - or -Y-NR3)-Y-. The et her oxi des of general
formula (11), Diagram 19, in which A X, Y2&nd Het are as defined 20
above, can be prepared starting fromthe esters of general formula
(XXVI1l.4), D agram17. 1, by reaction w hydri des, for exanple

Li A1H4, in a sol vent such as, &oy exan@g@rya@ous THF. The primry
al cohol s thus obtained are then condensed on enat ed derivatives of
general formula (I1X) using a base such as for xaﬁ}& e KOH in an organic
medi um and in the presence of a phase(BbewaEf er catalyst such as for

exanpl e Aliquat 336. 25 The primary al cohwls (XXXlI) can al so be
activated in the formof sul phonate derivativ by tosyl chloride in
the presence of pyridine, in gger to yyedy eﬁhedlates of gener al
formul a (XXXI'l'). The condensation of al f}@eneral formul a
(XXI'l.2) is then carried out in the prese ceﬁof a strong base, such
as, for exanple, NaH, in an aporotic sol ventiagTHF or DVF) at

-24 - a tenperature conprised between 20yerr]C and 80[err]C, in order
to obtain the etheroxides of general forpula (11). Simlarly,
the am nes of general formula &% D a aql ar & obt ai ned by
substitution of the 5 tosylaté uncti on of t g neeli at es of gener al
formula (XXXI'1), obtained in a standard f shhonOstarting fromthe

al cohol s of general formula (XXXI) and tosyFhschl osride in the presence

of pyridine, by the commercial am nes of gefieryal fornula (XXX) by reaction
in.a, sol vent such as, for exanple, acetopiirile or DMF, in the
pr&ence of a base (KZCOB) at & tergpe_cﬁrpri sed between 20 and
85[err]C. /1Bu

N O
H

Diagram 3.1

Synthesis of Intermediates (XIII):

The intermediates of general formula (XII), Diagram 5.1, can be prepared starting from (R or
5 S) derivatives of thiazolidine carboxylic acids in the presence of (Boc)20 under standard
conditions.

0]

Iil O\tBu
N (Boc)0 N
[s>—C02H — [ »—co,H
(XIIL1) (XIII)
Diagram 5.1

Synthesis of Intermediates (XVI):

10 The intermediates of general formula (XVI), Diagram 6.1, can be prepared starting from
commercial carboxamide derivatives of general formula (XVL1). These carboxamides are
treated by a Lawesson reagent in a solvent such as 1,4-dioxane for 2 to 3 hours at a
temperature which varies from 25°C to the reflux temperature of the mixture. The
thiocarboxamides of general formula (XVI.2) are then treated by ethyl bromopyruvate, at

15 20°C in DMF according to an experimental protocol described in J, Med, Chem., (1983), 26,
884-891, in order to produce the thiazoles of general formula (XVI.3). The saponification of
the ester is carried out over 15 hours by aqueous potash in solution in acetone.



[err] 10 When: Het = azetidine X =
- CO NH and Y = -OY' -. % The carboxam des of general
foemula (111), Diagram 20, in which A X/ and Het are as defi ned

above, can be prepared by condensati on of commercial carboxylic acids of

gener al formula (XXI11g with heuxam'oxtaes:mc ral formula (XXXI1)
under standard conditions f0>_y© Ll A
-25 - pepti de sym‘hesi he synt K&%i s w,nes of gener al

formula (XXXI1) is descried below The deprotection of the aniline
is carried out by a strong aci@®vepich as, for gwayple, trifluoroacetic
acid optionally in the presence of triethylsilane.

B2>—C02Bt
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(XVL3)

o
l KOH

Diagram 6.1

The tetrahydropyridines of general formula (XVI), Diagram 6.2, can be prepared starting from

commercial tetrahydro-4-pyridine carboxylic acid. Esterification is carried out in a standard

5  fashion in the presence of para-toluene sulphonic acid, in methanol, in order to produce to the

intermediaire (XVI.4) which is then condensed with a halogenated derivative of general

o/ formula (IX) under the conditions described previously. The acid of general formula (XVI) is
obtained by saponification in the presence of, for example, LiOH or KOH.



A 13 %N. -k (fu [err] 5 When: Het =
azetidine X =-NH CO X - and ¥Y =-0OY' -. The

ureas of general formula (111), Diagram 23-in which A, X, Y and Het are as
defi ned 10 above, can be prepared by the addition of the am nes of
general formula (XXXII) on phe i socyapates (XXXI'V) obtained from
the reaction of the am nes {f general forﬁ%&a XV) with

tri phosgene in the preseige | aytertigry amoie yuch as for exanple

dii sopropylthylamne in a NH neutral solveRg ch as di chl or onet hane
(J. Og. Chem (1994), 59 (7), 1937-193 8). The ureas of gener al

formul a (XXXV) thus obtained are deprotected &ilfreatnent in a strong acid
15 nedium as described previously. The synthesis of the am nes of general
formula (XXXI1) is decri bed bel ow. [err]

When: Het thiazole 20 and|Y =-CH2-N(R3)-Y' -.

The anmines of general for®a (HiyY ram 22, lin which A, X, Y and Het
are as defined above, are prepamwegd by ¢ondensation of the am nes
of general fornula (XXV) (see bel ow) ) it h the comerci al

hal ogenat ed derivatives of general forrmula (IX)Tunder the conditions

descri bed previously. o

HSC\O/U\O

|

N
1

(XVL5) NG,

Diagram 6.2

Synthesis of Intermediates (XXII):

o The syntheses of intermediates of general formula (XXII) are described in Diagrams 10.1 and
~ 5 102

The tosylate function of the (L or D) proline derivatives of general formula (XXIIL1)
(Tetrabedron Lett., (1983), 24 (33), 3517-3520), Diagram 10.1, is substituted by the
alcoholate of the derivaties of general formula (XXII.2), generated in situ by a base such as
NaH. The substitution is carried out at 20°C in a solvent such as N-methylpyrrolidinone
10  which produces the appropriate inversion of the configuration of the carbon seat of the
reaction (Tetrahedron Lett., (1983), 24 (33), 3517-3520). The intermediates of general
formula (XXI1.3) thus obtained are then saponified in a standard fashion by alcoholic potash.



- 26- [err] Preparation of different synthesis

i ntermedi at es: Synthesis of Internediates (VIII): 5 The syntheses of
the intermedi ates of general forrmula (VIFB)-are illustrated in D agranms 2.1
and 2. 2. The internedi ates of general formula (VIII1), Diagram 2.1, can
be prepared, for exanple, in 3 stagespstasting from 4-im dazol e
carboxylic acid. The proteqikep of theMetr gewBuwof t he het erocycle is
carried out using (Boc)20 in the presen a base such as K2CO3 i n DW.
The 10 condensation with the am nes oPb generfal fornula (XV) (see above) is
carried out in a standard fashi on unde e conditions for peptide
synthesis in order to produce the-fqternedi t 6§ 5¢ general fornula
(VI1.3). The am ne of the hm-em@ s—spegenerated by treatnment in an
acid medi um and in particul ar triflluoroacetic acid in order to
produce the intermedi ates X2 general fognula (VII1).

(KXIL3) _ /)\Q
iR s

o—Y:!
KOH l NO,
(NN
HO tBu
X1

0

)
NO,

Diagram 10.1

The intermediates of general formula (XXII) can also be prepared (Diagram 10.2) starting
from the condensation of cysteine (L. or D) with an aldehyde of general formula (XXII.5)

5 according to an experimental protocol described in the literature (J. Org. Chem., (1957), 22,
943-946). The amine of the heterocycle is then protected in the form of a carbamate in order
to produce intermediates of general formula (XXII). The aldehydes of general formula
(XXIL.5), which are not commercially available, can be prepared according to J. Chem. Soc.,
Perkin Trans. 1, 1973, 1, 35.



[err] 15 -27 -

Diagram 2.1 The di hydroi m dazol e-2-ones of general forrmula (VII1l),
D agram 2.2, can be prepared, for exafpte, in 2 stages starting from
the anilines of general formula (XV) (see above) which are condensed

with 2-chloroethyl isocyanate in Dk at 20ferr] in order to produce the
ureas of 5 general fo La (VIII[.4). {he ~§yc,} 'i on t@xfspduce (VIII) is
then carried out by tre(ggﬁn%)nt {ionc . basiC nmediysmusi ng, for exanple,

P} 2 2

t BUOK i n DVF. k NO.
\'t Bulk [err] l
S
(XXIL6) £ >—Y-©
HO,C N~H NO,
(Bac),0 l
S
S
N
HO,C NO,
tBu

Diagram 10.2

Synthesis of Intermediates (XXIV):
The synthesis of intermediates of general formula (XXIV) is described in Diagram 12.1.

5  The condensation of the amines (R or S) of general formula (XXIV.1), Diagram 12.1, with the
halogenated derivatives of general formula (IX) is carried out in the presence of a base such as
potassium carbonate in a solvent such as DMF. The condensation product (XXIV.2) is then
deprotected in an acid medium in order to produce intermediates of general formula (XXIV).
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N (XXIV.1)
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tB P
C e YD
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NO,
® l u’

esto!

NO,
(XX1V)

10 Diagram 12.1



Synthesis of Internediates (X): 10 The internedi ates of general fornula

(X), Diagram 3. 1, can be prepared starting from conmmer ci al
carboxylic acids of general formula (X 1)33Protection of the am ne function
in the formof a carbamate is followed by the sel ective reduction of
the car boxygyﬁth@ﬁggffd{aqﬁé@&epim . lithiumand al um niumhydride in a

sol vent suc as nte diaite (X 3)

br omi nat ed ??F%Qéﬁg a(, (ﬂ’?n? OJE'I“M Vhas 4%8?%?3&%5%5@%.%1’. n

a sol vent sm@n 1153 a®@B134 chl or onet hane.
-28 - The imidazoles of ge{xeeralr Jormule?f(S(]V), Diagram 13.1, can be prepared in 4 stages starting
5 from the commercial compounds (XXV.1) and (XXV.2). The condensation between the
bromoacetophenones of general formula (XXV.1) and the carboxylic acids of general formula
(XXV.2) is carried out in the presence of Caesium carbonate in DMF. The ketoester obtained
(XXV.3) is cyclized in the presence of 15 equivalents of ammonium acetate by heating in a
mixture of xylenes and simultaneous elimination of the water formed during the reaction in
10  order to produce the imidazoles of general formula (XXV.4). The nitrogen of the heterocycle
is then protected, for example using 2-(Trimethylsilyl)ethoxymethyl (SEM) or by another
protective group mentioned in: Protective groups in organic synthesis, 2nd ed., John Wiley
& Sons Inc., 1991), in order to produce intermediates of general formula (XXV.5). The
N release of the amine from the chain can be carried out by hydrogenolysis in the presence of
15 Pd/C.

Alternatively, the intermediates of general formula (XXV.4) can be alkylated in the presence

of a base such as, for example, K,COs, and a reagent such as R3-X in a solvent such as DMF

or acetonitrile in order to produce the imidazoles of general formula (XXV.6). Deprotection of

the side chain, as described previously, allows the intermediates of general formula (XXV) to
20 be accessed.



Synthesis of Internediates (XlII1): The internedi ates of general
formula (XIIl), Diagram5. 1, can be prepared starting from(Ror 5 S
dertvatives of thiazolidine carboxylic aci-8-in the presence of (Boc)20
under standard condi ti ons. [err] Synt hesi s of

I ntermedi ates (XVI): 10 The infernediates of gegergl, formula (XvI),
Diagram 6.1, can be prepared sta g-froﬁT C nngHC|gégﬁgrboxanlde
derivatives of general formula ( .1). TheseHoar agr are treated
by a Lawesson reagent in a solvent such as 1, 4-di for 2 to 3 hours at
a tenperature which varies from25[err]C to the reflux tenperature of
the m xture. The t hi ocar box&X¥d&es of general f&XXdda (XVI.2) are then
treated by ethyl bronopyruvate, at 15 20[Jlerr]C in DWVF according to an
experinmental protocol described in J s |chem (1983), 26, 884-891,
in order to produce the thiazoles of genegal formula (XVI.3). The

saponi fication of the ester is carrig Qut over 15 hours by agueous
potash in solution in acetone.
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Diagram 13.1



The tetrahydropyridines of general formula (XVl), D agram 6.2, can be
prepared starting from conmmer ci al tetg hydr o-4-pyridi ne carboxylic
ackd. Esterification is carried out in a Standard 5 fashion in the
presence of para-toluene sul phonic acid, in nmethanol, in order to produce
to the Internediaire (XVI#? which is then condensed with a hal ogenat ed
def i vative &he fiareiediates of gensrahiprnyls XXV gentaining ascrrarelp.dhiszele ot pn railazole
previo ]y_sl y. ar?"ﬁscﬁﬁédﬁssﬁﬁle 9 athat s%ftﬁhéfﬂé' ﬁufe%(\éhilh la$ that deStRiball Orglﬁ(bzbwg. and Med,
_sgg?nl cat t‘ggm.l Eet}.,ls%e r3,e§?§] <C)re T gtrdhedi(')orn fe)i‘&%ﬁ,’ 34: |196|1 .Qltheﬁntehnediates of general
formula (XXV.7) thus obtained can be modified, Diagram 13.2, by saponification followed by
5  decarboxylation, for example thermic, in order to produce disubstituted heterocycles of
general formula (XXV.9). Release of the amine from the side chain, as described previously,

allows the intermediates of general formula (XXV) to be accessed.

R3 RII
@ J e .
® N” N0 P —» ) N
o N f'*s 0 Rs
= (XXV.7) (XXV)
R, O Q R,
AL A~ AN A
A\ ‘(_: N7~ 07 "Ph
\ N7 N0 P —>_C > \ N )
0 3 3
OH
(XXV.8) (XXV.9)
Q=0,Nor§ Q R
A YJ\N,H
I
. R3
(XXYV)
10 Diagram 13.2

Alternatively, the carboxylic function of the heterocycles of general formula (XXV.7), can be

reduced, for example by NaBH,, in order to produce alcoholic derivatives of general formula

(XXV.10), Diagram 13.3, which can be alkylated in the presence of R3-X and a base such as

K»COs in a solvent such as acetonitrile or DMF. Release of the amine from the side chain, as
15  described previously, allows the intermediates of general formula (XXV) to be accessed.



( XVA4) [err] Synt hesi s of I|nternediates

(XXI1): The syntheses of internediates of general formula (XXIl) are
described in Diagrans 10.1 and 5 10.2. "3~ The tosyl ate function of the
(L or D) proline derivatives of general formula (XXI. (Tet rahedron

Lett., (1983), 24 (33), 3517 Di agram 10. 1, |sRs tituted by the

al tohol ate of the deriva ?—ZE%Q@\?]] f ;ml 9?,& ogsperated in situ
by a base such as NaH) ubst utionis c |ed|out at 20[err]Cin a
sol vent such as N-neth rrolidinone 10 which produc%s t he appropriate

I nversion of the configur@-tﬂgon of the carbon sea# of the reaction
(Tetrahedron Lett., (1983) (33), 3517-3520). The_internedi ates of

gener al formula (XX I. (":‘)‘V'Phus obtained are then p¥nified in a
standard fashion by al coholic potash. l

R, O
Q
A
0O NorS ?_;?/klf/U\O/\ph
l:. R,
O-R,

XXV

(XXV)
Diagram 13.3

The thiazoles of general formula (XXV), Diagram 13.4, can also be prepared in 4 stages

starting from commercial sarcosinamide hydrochloride. The amine is first protected in a
5  standard fashion in the form of tBu carbamate and the carboxamide function is converted to

thiocarboxamide in the presence of Lawesson reagent. The formation of the thiazole ring is

carried out by the reaction of thiocarboxamide with the intermediate of general formula

(XXV.1) according to an experimental protocol described in the literature (J. Org. Chem.,

(1995), 60, 5638-5642). The amine function is regenerated by treatment with the intermediate
10 of general formula (XXV.12) in a strong acid medium such as, for example, trifluoroacetic

acid.

(XXV.1) Ar\Br

AN N
+ — \&z/\N—CHS A\%_\)AN‘CHS
0 S 4
TK\N .CH, otBu
S o o'tB“ (XXV.12) (XXV)

Diagram 13.4
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[err] The internedi ates of general fornmula (XXII) can al so be
prepared (D agram 10.2) starting frorfthe condensation of cysteine (L
or DD with an al dehyde of general forrmula (XXI1.5) 5 according to an
exper i ment aSymthetio obIntetesaliatee(XXVilhe |iterature (J. Org. Chem, (1957),

f2(2)r m of 243’({?‘% gsl)n% éﬂﬁﬁ%@%ﬁ%ﬁéﬁ& é@ﬁérglr t%ﬁX\?lla ?xki’liﬁ,%ia&'a&t f’f?f,eage bﬁp&@& by
reaction of commercial aldehydes of general formula (XX) with hydroxylamine

hydrochloride. The oxime of general formula (XXVIIL1) thus obtained is activated in the

5 form of the oxime chloride, of general formula (XXVIIL2), by reaction with N-
chlorosuccinimide in DMF before reacting with the esters of general formula (XXVIIL3) in

order to produce isoxazoline derivatives or with the esters of general formula (XXVIIL.4) in

order to produce isoxazole derivatives according to an experimental protocol described in the

literature (Tetrahedron Lett., 1996, 37 (26), 4455; J. Med. Chem., 1997, 40, 50-60 and 2064-

10 2084). Saponification of the isoxazolines or isoxazoles of general formula (XXVIILS) is then

carried out in a standard fashion under the conditions described previously.

The unsaturated esters of general formula (XXVIIL.3) and (XXVIIL4), which are not
‘commercially available, can be prepared according to methods described in the literature

(/. Med. Chem., 1987, 30, 193; J. Org. Chem., 1980, 48, 5017).
=-v-COR’ (XXVIL3)
3
NH,OH H ¢l Y-CO,R
A-CHO ——= A — A - ,(\—(
_<\N'OH N-OH 1 AN O

xXx) (XXVIILI) (XXVI11.2) ) (XXVIILS)
=-Y-CO,R
(XXVIILS)

Y-CO,H
—
15 (XXVIID
W Diagram 17.1

Synthesis of Intermediates (XXIX):
The syntheses of intermediates of general formula (XXIX) are described in Diagrams
18.1,18.2,18.3 and 18.4

20  The intermediates of general formula (XXIX) can be prepared, Diagram 18.1, starting from
the intermediates of general formula (XXII.3), described previously, by treatment in a strong
acid medium to regenerate the heterocyclic amine function. The selective reduction of the
carboxylic function in the presence of, for example, sodium borohydride in a solvent such as,
for example, anhydrous THF, allows the intermediate of general formula (XXIX) carrying a

25  primary alcohol function to be obtained without touching the nitro group (Rao, A. V. R., J
Chem. Soc. Chem. Commun., 1992, 11, 859).



to produce internedi ates of general formula (XXI'l1). The al dehydes of

general fornula (XXI'l.5), which are nat comrercially avail able, can be
prepared according to J Chem Soc., Péfkin Trans. |, 1973, 1, 35.

-32 - [err] Synt hesi s of

I nternedi ates (XXIV): The synt hesiosﬁpﬁ\impt ernmedi ates of general fornula
(XXIV) is described in Diagram12. 19 5 Thecondensation of the anines (R
or S) of general formula (XX V. G 12.1, with the hal ogenat ed
derivatives of general forrmula (IX) is\cafried o in the presence of a

base such as pot assi um carbonate in a go_lye 3uch as DMF. The
condensati on product (XXIV.2) is then epr oteg ed in an acid nmediumin
order to produce internedi ates of qﬁﬁ%al formula (X%V).

NO,
(XXIX)

Diagram 18.1

The intermediates of general formula (XXIX) can also be prepared, Diagram 18.2, starting
from intermediates of general formula (XXIX.1) (R or S) the preparation of which is similar
N to that of the compounds of general formula (XXII1). Condensation of the alcoholic
5  derivatives of general formula (XXI1.2) with the intermediates of general formula (XXIX.1)
is also described above. Release of the heterocyclic amine is carried out in the presence of an
organic solution of a strong acid, for example, trifluoroacetic acid.



[err] 10 -33 -

Synthesis of Internedi ates (XXV): The synt heses of internedi ates of
general formula (XXV) are described in Dr#yrans 13. 1, 13.2, 13.3 and
13. 4. The i m dazol es of general fornmula (XXV), D agram 13.1, can be
prepared in 4 stages starting 5 f the commercial conpounds (XXV.1)
and (XXV.2). The condensati on hat he xxXm.2) br onbacet ophenones of

general formula (XXV.1l) and the car qll aci ds of general formula

(XXV.2) is carried out in the presence of *Caesi um carbonate in DVF. The

ket oest er obtai ned (XXV.3) is cyclized in the presence of 15

equi val ents of ammoni um agetaje by hgati ng d’n a m xture of xylenes and

si mul t aneous elimnation O Mater| forme urigag the reaction in 10

order to produce the im dazgpl es of géneral fgrnmula (XXV.4). The nitrogen of

t he heterocycle is thényprotected, forexanple using
2-(Trimethylsilyl)ethoxyne | (SENMj—OT by her protective group
mentioned in: Protective grougsTsn organi c synttesi nd ed., (John Wley
& Sons Inc., 1991), in order to produce internedi at ngeneral formla
(XXV.5). The rel ease (Q;“xglpe am ne from thexgpghn can ’be carried out by

hydr ogenol ysis in the presence’ of

H
t
N
NO,
(XXIX)

Diagram 18.2

The amines of general formula (XXIX), Diagram 18.3, are also accessible starting from the
substitution of tosylated derivatives of general formula (XXIX.1) by the commercial amines

s of general formula (XXX). Detachment of the carbamate function from the intermediates of
general formula (XXIX.3) is carried out as described previously.



15 Pd/C Alternatively, the internediates of general fornmula (XXV.4)

can be alkylated in the presence of a base such as, for exanple,
K2C€3, and a reagent such as R3-X in a sol¥ent such as DVF or
acetonitrile in order to produce the inidazoles of general formula (XXV.6).
Deprotecti on of t he side chaln d;gérlbed previously, allows the

i ntermedi at es of general formyL & be accessed. - 34-

OYO l O O
QO—TS - QN—YQ

(XXIX.1) (XXIX.3) 0,

H l
|
o)
Co R
e’ 3 NO.

(XXIX)
Diagram 18.3

The intermediates of general formula (XXIX) can also be prepared, Diagram 18.4, by reaction
of the halogenated derivatives of general formula (IX) with an alcohol of general formula

5  (XXIX.4) in the presence of a base such as for example tBuOK" in an anhydrous solvent such
as THF. The intermediate of general formula (XXIX.S) thus obtained is then deprotected in a
strong acid medium (HCI or TFA).

(%) Hal—Y‘O\

, . N@»Y’—O—Y‘ (XXIX)
&y o —_— ta_'_o

0
}—N@V—OH (XXIX.5)
-3

(XXIX.4)

Diagram 18.4
10



[err] -35 - The

I nternmedi ates of general formula (XXV) cqgt_ai ning an oxazole, thiazole or
an.i m dazol e are al so accessible via other synthetic routes such as

t hat described in Bioorg. and Med Chem Lett., 1993, 3, 915 or

Tet r ahedr onSYRihesis oﬁlygqmedmteq@é@ﬂl)rhe i nt er medi ates of gener al formul a
(XXV.7) thus obtained can be nodified, D| agram 13. 2, by saponlflcation

RN T R R PR T I O L S
am ne fr om thechabigdeated dénvatiass oﬁmenabédm)laa(lmwﬁﬂycommercml 1 a(diphedydmethyl)-3-
I nt er medy at ﬁ?dr@yaggtﬂﬁﬁeakka th ﬁwesén%e bg £p5&° ?\%ﬂ' as for example NaH in an
anhydrous solvent such as THF. In this case, the nitro group of the intermediate of general
formula (XXXI1.2) is reduced in the presence of SnCl,, as described previously, in order to
produce the intermediate of general formula (XXXII.3) the amine of which is then protected
in the form of a tButyl carbamate. The detachment of the diphenylmethyl protective group is
10 then carried out in a standard fashion by hydrogenolysis in the presence of Pd(OH), in order
to produce the intermediate of general formula (XXXII).

x) HaI—Y'

ov@ —_ =%
NO, :>_ NH,
(XXXIL1) N:>—0H

(XXXI1.2) (XXXIL3)

9,
. N:>-Y<©\Nj.]\O’ g, —— OO0
Q) H

(XXXIL4)
Diagram 20.1

o 15 Unless they are defined differently, all the technical and scientific terms used here have the
same meaning as that usually understood by an ordinary specialist in the field to which the
invention belongs. Similarly, all publications, Patent Applications, Patents and other
references mentioned here are incorporated by way of reference.

The following examples are presented to illustrate the above procedures and should in no way
20  be considered as limiting the scope of the invention.



[err] 10 Al ternatively, the carboxylic function of the

het erocycl es of general fornula (XXV.7), can be reduced, for exanple by
NaBH4, in order to produce al coholic derivfatives of general fornula
(XXV.10), Diagram 13.3, which can be alkylated in the presence of R3-X and
a base such as K2CO3 in a solvent such as acetonitrile or DVWF. Rel ease
of ‘the amne fromthe side chain, as 15 described previously, allows the

i nternedi at EBXAMPRESRral fornmula (XXV) to be accessed.
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Example1: N-[4-(1H-imidazol-1-yl)phenyl]-2-thiophenecarboximidamide hydroiodide
):

1.1 1-(4-nitrophenyl)- 1 H-imidazole:

5 9 g (64.5 mmoles) of potassium carbonate and 5 g (3.75 ml; 35.2 mmoles) of 1-fluoro-
4-nitrobenzene are added to a solution of 2 g of imidazole (29.4 mmoles) in 14 ml of DMF,
The reaction mixture is agitated for 1.5 hours at 110° C. Ethyl acetate (50 ml) is added to the
medium which is washed 3 times with 50 ml of water. The organic phases are dried over
magnesium sulphate and concentrated under vacuum, 4.4 g of product are thus obtained (yield
o . 10 =80%) in the form of a clear oil and used without further purification in the following stages.

NMR 'H (CDCl;, 100 MHz, 8): 6.92 (t, 1H, Arom. H imidazole), 7.16 (s, 1H, Arom. H
imidazole), 7.24-7.32-8.18-8.27 (4s, 4H, Arom. H), 7.59 (s, 1H, arom. H imidazole).

1.2 1-(4-aminophenyl)-1H-imidazole:

1-(4-nitrophenyl)-1H-imidazole (4.4 g; 23.5 mmoles) is put in solution in anhydrous methanol
15 (140 ml) and palladium on carbon (0.44 g) is added to the medium. The reaction medium is
placed under hydrogen for 4 hours. The catalyst is filtered off and the solvent is evapored to
dryness. The expected product is obtained in a virtually pure state with a yield of 89 % (3.3 g).

NMR 'H (CDCls, 100 MHz, 8): 6.61-6.69-6.95-7.05 (4s, 4H, Arom. H), 6.88 (t, 1H, Arom. H
imidazole), 7.07 (s, 1H, Arom. H imidazole), 7.52 (s, 1H, arom. H imidazole).

<

-~ 20 13 N-[4-(1 H-imidazol-1-yl)phenyl ]-2-thiophenecarboximidamide hydroiodide (1):

1-(4-aminophenyl)-1H-imidazole (0.3 g; 1.7 mmoles) and S-methyl-2-thiophenethio-
carboximide hydroiodide (0.5 g; 1.75 mmoles) are put into solution in 1 ml isopropanol and 1
ml of DMF and the reaction mixture is agitated for 18 hours at 25°C. The precipitate formed
is filtered and washed with 15 ml of dichloromethane and 15 ml of ethanol. The expected

25  product is thus obtained (0.48 g; 73 %) in salified form (hydroiodide). Melting point: 252-
253° C (decomposition).

NMR 'H (DMSO, 400 MHz, 8): 7.24 (s, 1H, arom. H). 7.38 (t, 1H, arom. H). 7.55-7.57-7.85-
7.87 (4s, 4H, arom. H), 7.89 (s, 1H, arom. H), 8.10 (m. 2H, arom. H), 8.50 (s, 1H, arom. H).
IR: vex (amidine): 1585 cm™.



The thiazoles of general fornula (XXV), Diagram 13.4, can also be prepared

In 4 stages starting from commercial sarcosinam de hydr ochl ori de. The
anm.ne is first protected in a 5 standard%ashion in the formof tBu
carbanmate and the carboxam de function is converted to t hi ocar boxam de

in the presErmaplf2: L aviid4qB-thigadidinylmdthe)phonylRL itkivpleheddioximidamides2):i ng i s
cafried out by the reaction of thiocarboxam de with the internedi ate of
general foragyl li.ng to an experimental protocol described
“n the |itefat gr”é"’(‘?{'@w"l%fﬁ%g’ge’g (1995), 60, 5638-5642). The anine

function is regenerated by treatment with the internmedi ate 10 of general
formul a (Xxdnitmbenzyl alcgh¢ld|6gg, a0immeles); is put inth selatior inrdiehlenepiethane (100 ml) and

trifluoroacgibén tetrabr@ﬁx'ldit (14 9 g, B8 Rioles) is added Trlphenylphos hine (11 8g, 45 ‘mmoles) is
- 37- esag;t hesi s, of t erngdi at es zo | nes and

i soxazol &s gé%apﬁaonm imediscgt P1G. lspalgermtw 15 &gﬂa&?@ agipient
reaction of teﬁi;ﬁfmnﬁl’ﬂie s@lvéﬁmrée@o@étecg@ﬂﬂaﬁ@th Lg%dmt ébtiiried ls\puh!ﬂednhsﬂ rsﬁma/garm ne

hydr ochl d I th t
et vaed 1 el SsdiREngre SRAGKCIAITI eiaed ip bigclnoimap! phfh egfic shipe
(XXVI11.2), ciystals€Aaltg 85 %)i Meltddg point: 97e98°6r osucci ni mi de in DVF before

reacting with the esters of general formula (XXVII1.3) in order to
produce i soxageMiyne I { RAAEILES): QT t f 0 I
(XXVI 1. 4) N ¢ D@%ei to ngduch%l szglxyr% eﬁ%g‘{?{/gtllsves g?éggd%tﬁglt an

experi nment aI prot ocol described in the literature (Tetrahedron Lett.
1996, 310 (26%, 34Agrobgnzyipslioeslidive: 1997, 40, 50-60 and 2064- 10 2084).
Saponi fication of the isoxazolines or i soxazol es of general fornula

(X871 11.5) Asmixhea of thlazofhdi’nbl(eg 2000 nifiolas)sind pdaksiumaaitionite (Rd g 18 hd@noles) in

condi ti ons 906? %th?eeﬂopmﬁ %légtleg to 70°C. 1-bromomethyl-4-nitrobenzene (2 g, 9.2 mmoles) in
solution in acetonitrile (25 ml) is added dropwise and the reaction is maintained under reflux
for 2 hours.

15  The precipitate formed is filtered, the mother liquors are evaporated and the residue is taken
up in 50 ml of dichloromethane and washed 3 times with 50 ml of water. The organic phases
are dried, evaporated and purified over silica gel in an ethyl acetate/heptane mixture (1/2).
The expected product is obtained in the form of a colourless oil (1.5 g, 72 %).

NMR 'H (CDCls, 100 MHz, 8): 3.05 (m, 4H, 2CHy), 3.68 (s, 2H, CH,-S), 4.04 (s, 2H, CH),
20 7.53-7.62-8.17-8.26 (4s, 4H, arom. H).

2.3 3-(4-aminobenzyl)-thiazolidine.

3-(4-nitrobenzyl)-thiazolidine (1.1 g, 5 mmoles) is put into solution in 10 ml concentrated
hydrochloric acid at 0°C. Dihydrated tin chloride (7.7 g, 34 mmoles) is added in portions. The
mixture is heated for 2 hours under reflux and the acid is evaporated off under reduced

25  pressure. The residue is then taken up in 20 ml of water and neutralized with a 2N soda
solution (approximately 100 ml). 100 ml of dichloromethane is added to the medium and the
whole is filtered on celite in order to eliminate the salts in suspension. The organic phase is
extracted, washed 3 times with 50 m) of water, dried, filtered and evaporated to dryness under
reduced pressure. The expected product is purified on silica gel in a

30  dichloromethane/methanol (98/2) mixture and is obtained in the form of of a beige powder
(0.6 g, 63 %). Melting point: 73-74°C.



The unsaturated esters of general formula (XXVII11.3) and (XXVII1.4), which
are not comercially avail abl e, can ‘be prepared accordi ng to net hods
described in the literature (J. Med-@&hem, 1987,30,193;J. Og. Chem.
1980, 45, 5017) . err] 1 Synt hesi s

[ 5
f Int (o) : T [ ' |

Pormil a (o0 reoH(Chcll, 100 Mizl BESUPLARES Oy, SURIERALYAY. SeqWplRIEm, |

The i nt er medital 807ds. b Kbl 6.6206.Hn 78 0¢ XX s, dHnamem. Bepar ed, Di agram 18. 1,

starting from the intermedi ates of general fornula (XII1.3), described
previously, Z.QY[%(ﬁﬂzEdEBMinylmeﬁv%g AP -2-thiophekdcr BERHHidimiie (gﬁ,egener ate the
het erocyclic am ne function. e selective reduction of the carboxylic

et o s g R X T B S RS il
gener al f or hydreiodidxi(K)4 ga:ﬂ mymaeigs) ardput inqo’rsbluﬁoy ira¥ edhdlan fisopodpanel/DMFlosixture
obt ai ned w %ﬁﬂ“?&ég&%{}bﬁgg@h{hﬁl W iiBted" 81 P8 h&AR-at Ambiént Rmperature. Theéd il 3¢

Chem Comu i - )
-38 - ethyl acetate is added to the medium and the reaction product is extracted 3 times with 10 ml

of water. The aqueous phase is collected and basified with a saturated solution of sodium
hydrogen carbonate, then the product is extracted 3 times with 10 ml of ethyl acetate. It is

10  purified on silica gel in a dichloromethane/methanol mixture (95/5) and is obtained in the
form of a white powder (0.6 g, 65 %). Melting point: 161.5-163.5° C.

o NMR "H (CDCls, 400 MHz, 8): 2.98 (t, 2H, CHz). 3.14 (t, 2H, CHy), 3.54 (s, 2H, CHy), 4.10
(s, 2H, CH,), 4.85 (wide s, 2H, NH,), 6.98 (s, 1H, arom. H), 7.00 (s, 1H, arom. H), 7.10 (t,
1H, thiophene), 7.34 (s, 1H, arom. H), 7.36 (s, 1H, arom. H), 7.42 (t, 1H, thiophene), 7.45 (m,
15 1H, thiophene).
IR: vey (amidine): 1593 em’™.

Example3: N-[4-(1,2,3,6-tetrahydropyridin-1-yl)phenyl]-2-thiophenecarboximidamide
fumarate (3):
3.1 I-(4-nitrophenyl)-1,2,3,6-tetrahydropyridine:

20 The experimental protocol used is the same as that described for intermediate 1.1, 1,2,3,6-
tetrahydropyridine replacing imidazole. Colourless oil.

R NMR 'H (CDCl;, 100 MHz, 8): 2.33 (m, 2H, CH), 3.59 (t, 2H, CH), 3.90 (m, 2H, CHy),
5.90 (m, 2H, CH=CH), 6.75-6.82-8.07-8.18 (m, 4H, arom. H).

3.2 I-(4-aminophenyl)-1,2, 3, 6-tetrahydropyridine:

25 The experimental protocol used is the same as that described for intermediate 2.3,
1-(4-nitrophenyl)-1,2,3,6-tetrahydropyridine replacing 3-(4-nitrobenzyl)-thiazolidine.
Colourless oil.

NMR 'H (CDCls, 100 MHz, §): 2.31 (m, 2H, CHy), 3.21 (t, 2H, CHy), 3.43 (m, 2H, NHy),
3.56 (m, 2H, CHy), 5.84 (m, 2H, CH=CH), 6.75 (m, 4H, arom. H).

30 3.3 N-[4-(1,2 3,6-tetrahydropyridin-1-yl)phenyl]-2-thiophenecarboximidamide fumarate (3):



[err] The internedi ates of general fornmula (XXl X) can al so
be prepared, Diagram 18.2, starting frominternedi ates of general
formula (XXIX. 1) (R or S) the preparation4df which is sinilar to that
of the compounds of general formula (XXI1.1). Condensation of the al coholic

S5 derivat TheSexpbrigienal drotbedlMided {Xld sdthe Vst fthakt hdeséritiedr fardiérardte 1.3,

general fornpuyla (XXX ' | so descri bed .above, Rel ease of .1he
het er ocycl i ¢ g-ﬁfngréop:hgnyi[%},r’liZ‘G%{%a}?ydﬁpy eprrfffggﬂ@g o (453minophe g'a}r#"c!mdazde'
sol uti on of Baigspooder. Meiltthg fodat: E33atgd° €. trifl uoroacetic acid.

NMR 'H (DMSO, 400 MHz, §): 2.23 (m, 2H, CHy), 3.29 (m, 2H, CH,), 3.61 (m, 2H, CH,),
5 5.84 (m, 2H, CH=CH), 6.56 (s, 1H, fumaric acid), 6.89 (m, 4H, arom. H), 7.13 (m, 1H, arom.

H), 7.67 (m, 1H, arom. H), 7.77 (m, 1H, arom. H).

IR: vex (amidine): 1560 cm™.

Example4: N-[4-(1H-imidazol-1-yl methyl)phenyl]-2-thiophenecarboximidamide
hydrochloride (4):

10 4.1 I-(4-nitrobenzyl)-1H-imidazole:

S The experimental protocol used is the same as that described for intermediate 1.1,
1-bromomethyl-4-nitrobenzene replacing 1-fluoro-4-nitrobenzene. Colourless oil.

NMR 'H (CDCl3, 100 MHz, 6): 5.26 (s, 2H, CHy), 6.92 (m, 1H, H imidazole), 7.16 (m, 1H, H
imidazole), 7.59 (m, 1H, H imidazole).,7.24-7.32-8.18-8.27 (4s, 4H, arom. H).

15 4.2 I-(4-aminobenzyl)-1 H-imidazole:

The experimental protocol used is the same as that described for intermediate 1.2,
1-(4-nitrobenzyl)-1H-imidazole replacing 1-(4-aminophenyl)-1H-imidazole. Pale yellow
powder. Melting point: 121-122°C.

NMR 'H (CDCl;, 100 MHz, 8): 2.87 (wide s, 2H, NH,), 4.98 (s, 2H, CHy), 6.88 (m, 1H, H
20  imidazole), 7.06 (m, 1H, H imidazole), 7.52 (m, 1H, H imidazole), 6.60-6.69-6.95-7.05 (4s,
4H, arom. H).

4.3 N-[4-(1H-imidazol-1-yl methyl)phenyl]-2-thiophenecarboximidamide hydrochloride (4):

The experimental protocol used is the same as that described for intermediate 2.4,
1-(4-aminobenzyl)-1H-imidazole replacing 3-(4-aminobenzyl)-thiazolidine. After salification

25 by a molar solution of HCI in anhydrous diethyl ether, a beige powder is obtained. Melting
point: 261-263°C.

NMR 'H (DMSO, 400 MHz, 8): 5.12 (s, 2H, CH,), 6.46 (wide s, 2H, NH,), 6.83-6.85-7.22-
7.24 (4s, 4H, arom. H), 6.90 (s, 1H, arom. H), 7.09 (t, 1H, arom. H), 7.20 (s, 1H, arom. H),
7.60 (d. 1H, arom. H), 7.74 (s, 2H, arom. H).

30 IR: ve=x (amidine): 1599 em™,



-39 - [err] The am nes of general formula

(XXI X), Diagram 18.3, are also accessible starting fromthe substitution of
tosyl ated derivatives of general formnul a’(‘§0(l X.1) by the conmercial am nes
of general fornula (XXX). Detachnent of the carbamate function fromthe

i nt er nedi at Examplefener NH44#{@rGrthiazdlidilyXethy] iphenydr2-itdebhendcarox thnidamido¢):
prévi ously.

5.1 4-(t-butoxycarbonylamino)-benzeneacetic acid:

Para-aminophenylacetic acid (3 g, 20 mmoles) is dissolved in 60 ml of a THF /H,O mixture
(2/1). 11 m! of 10% soda is added. Then 6 g of di-t-butyl-dicarbonate (28 mmoles) in solution

5 in 50 ml of a THF/H,O mixture (2/1). Agitation is carried out for 18 hours at ambient
temperature. Then the THF is evaporated off under reduced pressure. The medium is then
acidified (pH = 2) with a 10% solution of potassium acid sulphate (approximately 45 ml) and
the reaction product is extracted with 3 washings with ethyl acetate (3 times 50 ml). The
organic phases are dried and evaporated in order to produce 4.32 g (87 %) of pure 4-(i-

10 butoxycarbonylamino)-benzeneacetic acid in the form of a beige powder. Melting point,: 149-
150° C.

W NMR 'H (CDCl;, 100 MHz, 8): 1.52 (s, 9H, tBu), 3.60 (s, 2H, CH,), 4.12 (wide s, 1H,
COOH), 6.55 (s, 1H, NH), 7.21 (m, 4H, arom. H).

5.2 (t-butoxycarbonylamino)-benzene ethanol:

15  4-(t-butoxycarbonylamino)-benzeneacetic acid (2.9 g, 11.4 mmoles) is dissolved in 10 ml of
anhydrous THF at 0°C and added to a suspension of LiAIH4 (0.52 g, 13.6 mmoles) in 30 m! of
THEF. The reaction mixture is agitated at ambient temperature for 1.5 hours. 50 ml of ethyl
acetate then 20 ml of 2N soda are added to the medium. The expected product is extracted
from the organic phase, which is then washed with 3 times 15 ml of water. The organic phase

20  is dried and the solvent evaporated off under reduced pressure, then the reaction product is
purified on silica gel in a dichloromethane/methanol mixture (95/5). 1.1 g (40%) is thus
obtained in the form of a colourless oil.

& NMR 'H (CDCls, 100 MHz, 8): 1.53 (s, 9H, Bu), 2.82 (t, 2H, CH,), 3.83 (q, 2H, CH,-OH),
6.47 (s, 1H, NH), 7.23 (m, 4H, arom. H).

25 5.3 (2-bromoethyl-4-t-butoxycarbonylamino)benzene:

4-(t-butoxycarbonylamino)-benzene ethanol (0.75 g, 3.1 mmoles) and carbon tetrabromide
(1.2 g, 3.6 mmoles) are dissolved in 20 m! of dichloromethane at 0° C. Triphenylphosphine
(0.94 g, 3.6 mmoles) is added in portions and the whole is agitated for 1 hour at ambient
temperature. The solvent is evaporated off under reduced pressure and the product obtained is

30 purified on silica gel in an ethyl acetate/heptane mixture (1/2), 1-(2-bromoethyl-4-t-
butoxycarbonylamino)benzene is obtained in the form of a white powder (0.8 g, 84%).
Melting point: 129-130° C.



-40 - [err] The internedi ates of general
formula (XXI X) can al so be prepared, D agram 18.4, by reaction of the
hal.ogenat ed derivatives of general formul-#7¢1X) with an al cohol of general
formula 5 (XXIX. 4) in the presence of a base such as for exanple tBuOK in

an anhydrou il Tl—g~'2 e r | et
(XX X, 5) th§“¥§b¥“§?%’§4’?2° Yhar lagrolect S50 BIRELPL CHg S L PO PR,
or TFA) (m 4H arom

5.4 3-{2-[4-(t-butoxycarbonylamino)phenyl]ethyl}thiazolidine:

The experimental protocol used is the same as that described for intermediate 2.2, (2-
5  bromoethyl-4-t-butoxycarbonylamino)benzene  replacing 1-bromomethyl-4-nitrobenzene.
Colourless oil.

NMR 'H (CDCl;, 100 MHz, 8): 1.52 (s, 9H, tBu), 2.90 (m, 8H, 4CH,), 4.10 (s, 2H, N-CH,-
S), 6.46 (s, 1H, NH), 7.25 (m, 4H, arom. H).

5.5 3-{2-[4-aminophenyl]ethyl}thiazolidine:

_ 10 23 g (20 mmoles) of trifluoroacetic acid is added to a 100 ml flask containing a solution of

>’ 616 mg (2 mmoles) of intermediate 5.4 in 10 m! of dichloromethane. After agitation for one

hour at 20°C. the reaction mixture is concentrated to dryness under vacuum., The residue is

diluted with a mixture of 20 ml of dichloromethane and 20 ml of 4N soda. Afier decantation,

the organic phase is washed successively with 3 x 20 ml of water followed by 20 ml of salt

15 water. The organic solution is dried over sodium sulphate, filtered and the solvent is
evaporated off under reduced pressure in order to obtain a colourless oil with a yield of 72 %.

NMR 'H (CDCl, 100 MHz, 8): 2.85 (m, 8H, 4CHy), 4.15 (s, 2H, N-CH,-S), 7.25 (m, 4H,
arom. H).

5.6 [4-{2-(3-thiazolidinyl)ethyl}phenyl]-2-thiophenecarboximidamide (5):

20 The experimental protocol used is the same as that described for intermediate 2.4, 3-{2-[4-
aminophenyl]ethyl}thiazolidine replacing 3-(4-aminobenzyl)-thiazolidine. Beige powder.
Melting point: 60.5-61.5°C. '

NMR 'H (DMSO, 400 MHz, §): 2.65 (1, 2H, CH,), 2.82 (t, 2H, CHy), 2.91 (t, 2H, CH,), 3.13

(t, 2H CH,), 4.13 (s, 2H, N-CH>-S), 6.93-6.95-7.19-7.21 (4s, 4H, arom. H), 7.09 (t, 1H, H
25  thiophene), 7.44 (m, 2H, H thiophene).

IR: vox (amidine): 1591 cm™.

Example 6: N-{4-[2-(1H-imidazol-1-yl)ethyljphenyl}-2-thiophenecarboximidamide
hydroiodide (6):

6.1 1-{2-[4-(t-butoxycarbonylamino)phenyl Jethyl}-1H-imidazole:
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Synthesis of internmediates (XXl I): The i nternedi ates of general
formula (XXXI1) can be prepared, Diagram-2®: 1, by reaction of

t he hal ogenat ed derivatives of general forrmula (I X) with conmmrerci al

1- E) di phenylhmst B)mroles) of K;B:Oﬁﬁﬁ%@g@mdﬁﬂm 2204 ika With | Gs(l) tlpq(10 heaeleg @ fof
a base suc r rous, sol.v C
THEon' i bgarel® ofET Ty fo B e afkuCiBiit.Ehe epetioR Bk EIs e AE Pl C Berethe
formula (Xxdiobwise ackhtroadofcedolunon o€ 2pg €9 2nmeotds) 8 CHRomamethyb4-mithobdnzene in
previ ously, |+ ngY :
formla ( XX%IH?SH {ﬁﬁ%S {éx? of acet?mtr ile. A#E&%ﬂﬁﬁleh% g,[htoﬁ{ rgg%'l@tte?n&fratgr% ﬁlearhacn]pn
of a tBuiyl nmmalﬁweledﬂwndmdaﬁlltm@m oifder meelunmh@r@w insoluple partytThst fiilirate is
group is oncé&ratéd‘ﬁﬂde?axfa&rﬁﬂ afﬁHtthé RedduR! ﬁ”&iﬁft&i fr@%”xﬂl”opﬂlcmb?drﬁ&%' ¥t S
In the presence of 2 qQrde 36 %lnterrredlah
of general PEANGSY uglm quy,cesswely washed with % érsp]ml of water and 50 ml of salt water. After
drying over Na;SOy, filtration, the organic phase is concentrated under vacuum and the residue

purified on a silica column (eluant: dichloromethane/methanol: 95/5). Brown oil.

10 NMR'H (CDCl3, 100 MHz, 8): 1.50 (s, 9H, tBu), 2.90 (t, 2H, CH,), 4.10 (t, 2H, CHy), 6.50
(s, 1H, NH), 7.05 (m, 4H, arom. H), 6.85 (m, 1H, H imidazole.), 7.03 (s, 1H, H imidazole.),
7.32 (m, 1H, H imidazole).

= 62 1-[2-(4-aminophenylethyl]-1H-imidazole:

The experimental protocol used is the same as that described for intermediate 5.5, 1-{2-[4-(t-
15 butoxycarbonylamino)phenyl]ethyl}-1H-imidazole  replacing  3-{2-[4-(t-butoxycarbonyl
amino)phenyl]ethyl} thiazolidine. Colourless oil.

NMR 'H (CDCl3, 100 MHz, 8): 2.90 (t, 2H, CH,), 3.35 (wide s, 2H, NH,), 4.10 (t, 2H, CH),
6.70 (m, 4H, arom. H), 6.85 (m, 1H, H imidazole.), 7.03 (s, 1H, H imidazole.), 7.32 (m, 1H, H
imidazole).

20 6.3 N-{4-[2-(1H-imidazol-1-yl)ethyl [phenyl}-2-thiophenecarboximidamide hydroiodide (6):

The experimental protocol used is the same as that described for intermediate 1.3, 1-[2-(4-
aminophenyl)ethyl]-1H-imidazole replacing 1-(4-aminophenyl)-1H-imidazole. Beige powder.
R Melting point: 214-215°C.

NMR 'H (DMSO, 400 MHz, 8): 3.11 (1, 2H, CHy), 4.33 (t, 2H, CHy), 7.29 (m, 6H. arom. H),
25  7.99 (m, 1H, arom. H), 8.70 (wide s, 2H, NH)).
IR: Oc=x (amidine): 1597 cm™.

Example 7: N-{4-[2-(1,2,3,6-tetrahydropyridin-1-yi)ethyl]phenyl }-
2-thiophenecarboximidamide fumarate (7):

7.1 1-{2-[4-(t-butoxycarbonylamino)phenylJethyl}-1,2, 3, 6-tetrahydropyridine:

30  The experimental protocol used is the same as that described for intermediate 6.1, 1,2,3,6-
tetrahydropyridine replacing thiazolidine. Colourless oil.



15 Unless they are defined differently, all the technical and scientific
ternms used here have the sane neani ng as that usually understood
by .an ordinary speci ali st in the field t3*hich the i nvention
belongs. Simlarly, all publications, Patent Applications, Patents and

ot her NMR 'He{ODG@RCHS Mz Soned (e9ld, dug 1.1 anp2iaCHs), By0way 68E 3CH,),

f : | omi RG._ '
he- above p? S0 PHCHARS R0t B CR-GITEAES, PAGVRLIMIRE R flt 1) T T g

the scope of the invention.

-42 - 1.2 1-[2-(4-amipgmernBethyl]-1,2,3, 6-tetrahydeoparidine. 1:
N-[4- (1Him dazol - 1-yl ) phenyl ] - 2- t hi ophenecar boxi m dam de hydroi odi de
(1): The expetirdental pfotédol HRRANE M sambHs itiHt 8% BbEd for intermedpate §.591(644%-

mol es) of potassi.um carbqQnate _and. 5 3.75 m; 35.2 mmol es), of 1-fl yoro-
o 1 b BRSO IR > UGN T et Py iz of P58 Mo Loy n
14 m of DMaminophenyljethyl}thilidid@cColonrless silure is agitated for 1.5 hours at
1 10 C. Ethyl acetate (50 m) is added to the medi um whi ch is

washed 3 ti ot e e,Qr i S dp i 0

magnesi um smgﬁé&é’ﬁ%g@%éﬁéﬁ%@t %g‘o y‘éd%ﬁ’ @g ﬂé'r%eq%.’ ﬁﬁgﬁgﬁﬁp?"&ﬁg‘& \iglrc g }Mius
obt ai ned (y#éldwide s, ZHONHz), 6 §0ymj 3Hi GH=CH).8.F (v, 4], erom.di} and used wi t hout
further purification in the follow ng stages. NVR [err]H (CDd 3,
lOOlVHZ, [e‘] -ﬁ -~ - A - . . .

i dazol e) 3. Nt 7{28@,_2%3_,%%}3{115@‘0?%?;@3'{7) ei%%h@%’t Zgélg’éée?gf&blbﬁ'ﬁé@?# H

i m dazoll®). umarate (7):1 2 1. (4-am nophenyl)-1Hi i dazol e:
1-(4-nitrophenyl)-1Him dazole (4.4 g; 23.5 nmoles) is put in solution in
anterdr ous nFhéampérimental protocol used is same as that described for intermediate 1.3, 1-[2-(4-

aminophenyl)ethyl]-1,2,3,6-tetrahydropyridine replacing 1-(4-aminophenyl)-1H-
imidazole. White powder. Melting point: 128-129° C.

NMR 'H (DMSO0, 400 MHz, 8): 2.19 (m, 2H, CHy), 2.83 (m, 6H, 3CHy), 3.25 (m, 2H, CH,),
15 5.72 (m, 2H, CH=CH), 6.58 (s, 3H. fumaric acid), 6.81-6.83-7.18-7.20 (4s, 4H, arom. H),

7.10 (t, 1H, H thiophene), 7.63 (m, 1H, H thiophene), 7.75 (m, 1H, H thiophene).

IR: Do (amidine): 1620 cm™.

Example8: N-[4-(3-thiazolidinylcarbonylmethyl)phenyl]-2-thiophenecarboximidamide
@®):

20 8.1 3-[{4-(t-butoxycarbonylamino)phenyl}methylcarbonyljthiazolidine:

4-(t-butoxycarbonylamino)-benzeneacetic acid (1.4 g, 5.6 mmoles). intermediate 5.1, and
carbonyldiimidazole (0.9 g, 5.6 mmoles) are dissolved in 15 ml of THF. The reaction is
maintained at ambient temperature for 1 hour, then thiazolidine (0.5 g, 5.6 mmoles), in
solution in THF (5 ml), is added to the medium. The whole is agitated again for 2 hours at
25  ambient temperature. The solvents are evaporated off under reduced pressure, then the residue
is taken up in 25 ml of dichloromethane and washed 3 times with 15 ml of water. The organic
phase is dried and concentrated wunder reduced pressure. 3-[{4-(t-
butoxycarbonylamino)phenyl }methylcarbonyljthiazolidine is obtained in the form of a white
powder (1.43 g, 79 %) and will be used without further purification in the following stages.
30  Melting point: 223-224°C,



15 (140 m) and pal | adi um on carbon (0.44 g) is added to the nedium The
reaction nediumis pl aced under hydrogen for 4 hours. The
catalyst is filtered off and the sol vent -i58-evapored to dryness.
The expected product is obtained in a virtually pure state with a yield of

261 5 be. SNMRH (CDC, 100MH L8 111 GRCI) 396 8y, CRES))3 67 (s, 28, N-Cit-
i mi dazol e) , Sk. 08 (ﬂ?» éfL@HANM S2HG, kvl B, @15@0356 521 {yideyp.okH, NH), 7.26 (m,

i m dazol e) . 4H26rom! 1.
N-[4-(1Him dazol - 1-yI )phenyl ] - 2-t hi ophenecar boxi m dam de hydroi odi de (1):

1- (4- 1H. | d
S ot hyl - 2 B8 SHHERBRPUED el oS ks e hyar oi odi de (0.5 g: 1.75

mol es) are put into solutionin 1 n |sopropanol and 1 m of
DMF and § he3$[é4aam1mphmyl<)nmﬂgldadsoagll]ﬂ1mzehﬁ1ﬁ© is dBtainediris the f@H] of m] @lourless oil
preci pitat e ° f
di chl or onet hane an o{é4/by¥ollo %th{:wéf‘%eggrg X}?&%&%‘é@ft’g’g&&%‘éﬁé is thus
obtained (0.48 g: 73 % in salified form (h dr0|od|de) Mel ting p0|nt 252-
253[err] C @\MEoHﬁ@QQh,dﬁp MHz, 8): 1.62 (wide g%, NH] 308 bl CHioShAS] (-2 N-
7.24 (s, 1HCHBLMB.8b) _QH"’Q)H N), U52 @1 92 16Hz. IHOCH: 3@5669-701709 4s
7.87 (4s, 4 HjlaSr)or'nI_DIS)m’ zts), 1H, @{arom I—l)Z 8. 10 Z(fﬂ)rZH arom H),

(s, 1H, aro | R VC=N (am di ne): 1585 cnerr].

43 - rrpl e 2:
N- [ 4- ( 310 hi 8B0| MeBatiavadidirplldapbaiyiphdtind)phbrydRehiep/serbaxboxiimd e (§2) :
2.1 1-brononet hyl - 4-ni trobenzene: 4-ni trobenzyl al cohol (6 g, 39

|
et o % ARRECREER 68 GHETE e Bt 3500
Mol es) is aminopl mqﬁhwbwﬂ iazglidine fﬁﬁ'&?‘ﬂgn a?t( @nmh@ﬁylr)ﬁ@a%ﬁ %mﬁ e The

agi tat ed f offred phRUS Sbtained@MathQVield of 64 ¥ NR&tim! phis: 16 @ 16P5vent i s evaporated
of f and the product obtained is purified on silica gel in an et hyl

neadlo- shapdihi ‘B (TGS A0Y e, o' 407 68888 S} B ol ROTL6 prba Ly, 375

NMVR [ er npH GEBAR[IH, ]CHﬁNQ ANSAd, 71 CH)-COP, 587 (ss7H2NEL)05195-6.97-7.22-7.24 (4 5, 4H,

7.53-7.61- 8
3-(4- nltrobenzyqui'r(\) oFf ﬁh@ﬁﬁrﬂ4ﬂ%2}}%lo$he%o)r thiazolidine (0.9 g, 10
mol es) and %oYee@@dﬂbéﬁMtse’oeﬂ(@l@lne)lgﬂﬁmnes) in

Example 9:  N-(4-{[2-thiazolidinyl]carbonylaminomethyl} pheny!)-2-
thiophenecarboximidamide fumarate (9):

20 9.1 3-(t-butoxycarbonyl)thiazolidine-2-carboxylic acid:

Thiazolidine-2-carboxylic acid (2 g, 15 mmoles) is agitated in the presence of di-t-butyl
dicarbonate according to the operating method described for intermediate 5.1. 3-(i-
butoxycarbonyl)thiazolidine-2-carboxylic acid is obtained in the form of a pale yellow oil
with a yield of 97 % (3.4 g) and will be used as is in the following stages.

25 NMR 'H (CDCl;, 100 MHz, §): 1.46 (s, 9H, tBu), 3.10 (m, 3H. CH,-S, CH-S), 3.85 (m, 2H,
CH,-N).

9.2 (4-nitrobenzyl)-3-(t-butoxycarbonyl)thiazolidine-2-carboxamide:

3-(t-butoxycarbonyl)thiazolidine-2-catboxylic ~acid (1 g 43 mmoles) and
carbonyldiimidazole (0.7 g, 4.3 mmoles) are dissolved in THF (10 ml). the mixture is agitated
30 for 1 hour at ambient temperature. The hydrochloride of 4-nitrobenzylamine (0.81 g, 4.3



acetonitrile (10 m) is heated to 70C. 1-brononethyl-4-nitrobenzene (2 g,
9.2 nmmoles) in solution in acetonitrile (25 mM) is added dropw se and
the reaction is maintained under reflux -51- for 2 hours. 15 The
precipitate formed is filtered, the nother |iquors are evaporated and the

residue is LsI8s) and tnl=:'tl[=ly1aﬁ‘nﬁ_ko(o'151 mpi) @'§h'3%&6%§m%ﬁ%ﬁﬂﬂoﬂ"ﬁ§f@ﬂl 3fd1 TP%%nd

with 50 nl f.er. ases ar e evapor at ed
purified ovEMEmixuze éZﬁ Gied do ﬁp‘a preceding solybiop ead éherﬁvmla e%hqaiqdzander reflux
Th e expect efor[d lomhiss fl‘hb SOIQin’[ﬁ afe@ber évapbiratell @ffander RdGRH Prish@e STHe residhde i tzﬂaen 72

0 o on S LB S v 15 s o

5 ZdQECBa(ld,-tmrsolUMrMWV)ipdrmémcﬁf utldarereduced pressure. The product obtamed 1s

H.
i concent r Bedied oh BgZ gl ﬁ*ﬁf‘%ﬁ.‘*‘iﬁ%%&ﬁm%fﬁ%%n%*@m%@ T4 Rdeb -3 -7
g, 34 mol ek t}toxxcaéhmaél lidipe-2waboxamide is obtalmm}i@fqrm Qf@anaweﬂlgw al Wikl ﬁls

under refl u?ﬁemgoh;@ (Be5¢).i s evaporated off under reduced 25 pressure. The
residue is then taken up1n 20 m of water and neutralized with a 2N soda

solution (a X [ | 0

medi um and &2\@9 h%%bllw?\gﬁ%’@t t?g&s 8#06%‘5 5@5 gﬁd@@&@@%&&@@hﬂ
salts ino suﬁibhﬁ_ﬁpN) 45(E () QHNCEL N 6.60s(wide s, €N N&D! 2.d1-7v50s8)16418 23 t(4)eidl,
with 50 m Rher dried, filtered and evaporated to dryness under
reduced pressure) The expected product is purified on silica gel
in a 30 dichloromnethane/ met hanol 98/% m xture and is obtained in the
formof of &3 béfg@lmﬁ’«ml)é‘-(t-bwoe@% ¢l gBazgjidingidradrbayamident . 73- 74C.

- A NVR 'H (CDC13, 100 MHz, [err]): 3.02 (m 4H, 2CH2). 3.44 (s, 2H,

gH%gr g ] )7-1 ~;>A aﬁﬂu s SworthHdf Raney NAVR) is aAd&to(Ssoldidn SRS g (3.4 mmoles) of N-(4-

[4-(3-thi azBl ﬁ°BF’?¥9’ f?féém F@h%@%ﬂﬂfﬁ%ﬁe%wm i it of Zpethanol. The

3- (4- amimhobwhalel iy t4kenada eéfhuki arel Kydrdzing, hydrawrol. 25 nlpischdded dropwise to the medium.

o et byl -2 ) QADSCA AP T e it XL R Y e RS " ©

put into solu 1on 1h an i soprop
reacti on meeatelystiis fiigradaefs qnd ginsad amrsﬂsathh rbéthanol. thpmlm e evapheted] off m

of et hyihded e&fudéEpressurtd fiRd tﬁé)reklhﬁe {¥84ken Eiﬁ‘ qlchib?orh&ﬁ&k' (20 nfly méshéé 3 34

extracted 3.times ter. eous phase 1s col | e

and basi fi etfM&s PH \e'f%a’t Q}D".ﬁt%rd The, P[ﬁaP'G ig SHF‘S the SOIPf?Efrl%ﬁ\éatﬂ’o@é‘?defﬁ H’E‘
then theo praducdd ipsessurer acNgd-athindbeBs )8 -(tbutékythrbohyl ghiaxdlidarel-edrboxahtidé Sis

obtained in the form of an inert yellow solid (0.815 g, 71 %); it will be used in following
stages without further purification.

NMR 'H (CDCl;, 100 MHz, d): 1.43 (s, 9H; tBu), 3.08 (m, 2H, CH,-S), 3.67 (m, 3H, CH,-
CH>-N, CH-S), 436 (m, 2H, CH;-NH), 6.05 (wide s, 1H, NH), 6.60-6.69-7.04-7.12 (4 s, 4H,
25  arom. H).

9.4 [4-{[3-(t-butoxycarbonyl)-2-thiazolidinyl [carbonylaminomethyl}phenyl |-
2-thiophenecarboximidamide:

The experimental protocol used is the same as that described for intermediate 2.4, N-(4-
aminobenzyl)-3-(t-butoxycarbonyl)thiazolidine-2-carboxamide replacing 3-(4-aminobenzyl)-
30 thiazolidine. The expected compound is obtained with a yield of 77 %.

NMR 'H (CDCls, 100 MHz, 8): 1.45 (s, 9H, tBu), 3.14 (m, 3H, CH,-S, CH-S), 3.84 (m, 2H,
CH,-CH,-N), 4.46 (m, 2H, CH,-NH), 4.83 (wide s, 2H, NH,), 6.27 (wide s, 1H, NH), 7.22
(m, 7H, arom. H).



10 purified on silica gel in a dichloronethane/ nethanol m xture (95/5) and
Is obtained in the formof a white powder (0.6 g, 65 %9. Mlting
point: 161.5-163.5 C. NVR [err]H (CB& 3, 400 MHz, [err]): 2.98 (t,
2H, CH2). 3.14 (t, 2H, CH2), 3.54 (s, 2H, CH2), 4.10 (s, 2H, CH2),

4.85 (wide 95 %i@-ﬁ'z%hiaz&wﬂ@g@rbowan@ﬁ&ﬁem e@%}oﬂﬂfi hehdbaroxiidatde 7. 10
(t, 1H, thiophene), 7. (s, 1H, arom , 7.36 (s, 1H, arom H), 7.42
(t, 1H, thi ophd¥B§rateFks (m 15 1H, thi ophene). | R VC=N (anidine):
1593 cnferr]. Exanpl e 3:

N-[ 4- (1, 2, 3TBe experiatenthl ppotodod iusedlis \the grnenad that2destrited Henntambdintera. 8l qd {{3-(t-
fumarate (3 8D 4. C 4 1l = - 15 | L nes 120
The experi n%lrxlt? )é)(caf)brogg)%? o%fa%@é(ghﬁllc%gﬂéé}q%&ae? yﬁ?g? n)gg% Et:}rﬂ P%ﬁe%%%ﬂr%ghﬁgémg

i nt er ned! at teplacing 3t{2[4gaminophenyl]ethyl} dtigralidingr Thei expestedeenpavgdiineltained i the

Col ourl ess Riry of the free DAR Wil 4 Licid 34 dc1thid salie8 wiiiZan e{qgwaie}ﬁ o2fuBirit Atiddhh
CH2), 3.59 ) 5.90 (m 2H, CH=CH)

(t, 2H CHerrl),.3790 (m_2H CH2), ,
6. 75- 6. 82-8?@@%%@(@@“&&61%&%1“@%7-163 C. 372 1-(4-aninophenyl )-1,2, 3,
6-tetrahydropyridine: 25 The experinental protocol used is the sane as
that descri BMR fE(DMS@r400 MHL5)22.38 (t, 2H, CH,-S), 3.06 (m, 2H, CH,-CH,-N), 3.28 (wide s,

1-(4-nit , -3t £ah i di i .
L b SRRV SEey At CADNBRORNG e oL SRS i 5 it N 431
(CDA 3, 18.0068B7.19-821 (3 s, 4L3rotuntD), 7440 @HPY, thRwphane)t7.6D(d. 18:{tophene), 3.743m( m

|2_|)H, Ng(z)), 31%[,thigph§1§e),(8’[53 &HngIﬁ)Go)':}. 84 (m 2H, CH=CH), 6.75 (m 4H, arom
N-[ 4- (1,2, 318 weeo (aigRl bERA G vo (midinedn ) $84 amt.hi ophenecar boxi ni dani def uma
réee (3): “45 -

The experi ngnt al otocql . usgd.is.the sang as. thgt described. for

i nter rrgdi aw’ C@'-(%’gicﬁ'ﬁibﬁgbﬁ' groxyphenyl)-3- Z{t“é‘f‘}‘)gif%‘?rﬁ'pyri di ne
replacing 1 - (4-am nophaethyhminb }phényl]|afimdrecarboxamidddiydmigiidei@0): Mel ti ng
poi nt: 193-194 C.

15 10.1 2 6-di-t-butyl-4-nitrophenol.

2,6-di-t-butylphenol (8 g, 39 mmoles) is dissolved in 25 ml of cyclohexane at 10°C. A (1/1)
mixture of nitric acid/acetic acid (5 ml) is added dropwise to the reaction medium maintained
at this temperature. Agitation is then carried out for 15 minutes at ambient temperature then
the precipitate formed is filtered off, rinsed with water and pentane. The 2,6-di-t-butyl-4-
20 nitrophenol obtained (6.34 g, 65 %) is dried in an oven and will be used without further
purification in the following stages. Pale yellow powder. Melting point: 167-168°C.

NMR 'H (CDCls, 100 MHz, 8): 1.48 (s, 18H, 2Bu), 5.93 (s, 1H, OH), 8.13 (s, 2H, arom. H).
102 2,6-di-t-butyl-4-aminophenol:

2,6-di-t-butyl-4-nitrophenol (6.3 g, 25 mmoles) is dissolved in methanol (100 ml). 0.6 g of

25 palladium on carbon (10 %) is added and the reaction medium is placed under a hydrogen
atmosphere under 2 bars of pressure. The catalyst is filtered out and the solvent is evaporated
off under reduced pressure. The residue is taken up in heptane and filtered. In this way 2,6-di-
t-butyl-4-aminophenol (2.7 g, 48 %) is obtained which will be used without further
purification in the following stages. Pink powder. Melting point: 123-124°C.

30 NMR 'H (CDCls, 100 MHz, 8): 6.60 (s, 2H, Ph); 4.65 (wide s, 1H, OH); 3.15 (wide s, 2H,
NH,); 1.42 (s, 18H, 2 tBu).

10.3 N-(3,5-di-t-butyl-4-hydroxyphenyl)-5-(4-nitrophenyl)-2-furan carboxamide:



NVR [err] H DVSO, 400 MHz, [err]): 2.23 (m 2H, CH2), 3.29 (m 2H, CH2),
3.61 (m 2H, CH2), 5 5.84 (m 2H, CH=CH), 6.56 (s, 1H, fumaric acid),
6.89 (m 4H, arom H), 7.13 (m 1H, arom-73- H, 7.67 (m 1H arom H),
7.77 (m 1H, arom H). IR VC=N (am dine): 1560 cnierr] .

Exanpl e 4: The [edperibintalipaétecd] -Used/ is the same as that described for intermediate 8.1, 2,6-di-t-

(o) 16" Stttk RS SR8 SRS gran carvonvtic i g BRYRbe Bt °°

pr ot ocol uséet-bstoxyrartoayeminm)ibestenckestic i dvall respectivelyer Foeli expectdd Igompound is

1- brononet h - Qi LNl = f ni trobenzene. Col ourl ess
oil. Sprafted i R KR Ecd GRS i amatoris | LOPSIE ) P6280
1H, Himdazole). 7.16 ( 1H H i mdazole), 7.59 ( 1H H

i ni dazol ®) . NMBZHADMSe, 160 Mz 8): 4141 (118Hy 24Bu),19.91 (s1 3H, PH), 742 (m, 4H, arom.
1-(4-am nobe]),zyjy)(s,ltﬁ,igfbﬁaﬁgglgego(m,4H,a%ﬂg}§g<n§[j(ggamt{,aNHpr otocol used is the
sane as that described for internediate 1.2,

1-(4-nitrob % J ' 1-(4-am | )-1Himd | e.
B & el | onOR N R B SRS S A RSO ol 2270,
(cbCcferr], 100 MHz, [err]): 2.87 (wde s, 2H NH2), 4.98 (s, 2H, CH2),

6.88 (m 1HTheleg@rimeniall proddoe) psed iPthe Same as-thalaseritid fof injermadige 1(2yN-Gxd-diH-

i m dazol e), 30- < £.05:; . \ : : 4y 3 _
N L) B ambg e (0 ditihepyi 2 fudh coliidd) replacipg 1 4 Aitropheny)
hydr och®r i 4B-ipugazole. The expested epmpoyndris abtained inoihe forgs elp calourigss aih withpcyield at
descri bed feors59egernedi ate 2. 4, 1- (4-am nobenzyl)-1H i m dazol e

repl aci ng 3-(4-am nobenzyl)-thiazolidine. After salification 25 by a nolar

ok4t | f ' d i eth t : i | t aj,ned.
el ting . NS HOMRS SRR R Y € 18fg ateal e GRlie 2ok BT e
5.12 (s, 2HOHHRP0 (18, 416, romdH),d, 5436, 2HylRym. 16), 820 §mS5H 7arad- H). 7.24 (4s,
4H, arom H), 6.90 (s, 1H, arom H), 7.09 (t, 1H arom H), 7.20 (s, 1H,

, . a0s_(d, L I Fhs ’H . C : 7_9v C=N
?;?nm di |r_1|)e) : {gg 9Kfc§{%e‘?l?r] bulj'ﬂ' 4 Wﬁ&?yp@w]) 5 1744{1;71?;10(3 szer@b%thﬂ?zmm%ﬁ})hehﬁ] 2V
15 Juran carboxamide hydroiodide (10):

The experimental protocol used is the same as that described for intermediate 1.3, N-(3,5-di-t-
butyl-4-hydroxyphenyl)-5-(4-aminophenyl)-2-furan ~ carboxamide  replacing 1-(4-
aminopheny!)-1H-imidazole. The expected product is obtained in salified form with a yield
of 27 %. Melting point: 273-274° C.

20 NMR 'H (DMSO, 400 MHz, 8): 1.40 (s, 18H, 2tBu), 6.90 (s, 1H, OH), 7.45 (m, 5H, arom.
H), 7.54 (s, 2H, arom. H), 8.15 (m, 4H, arom. H), 9.05-9.90 (wide 2s’s, 2H, NH,), 10.01 (s,
oo 1H, NH-CO), 11.57 (s, 1H, HI).
IR: vou: 3423-3242 cm™; ve-o (amide): 1646 cm™; ve (amidine): 1554 cm™.

Example11:  3-(3,5-di-t-butyl-4-hydroxyphenyl)-1-[4-{imino(2-thienyl)-
25 - methylamino}phenyl]-2,5-imidazolidinedione hydrochloride (11):

11.1  Ethyl (3,5-di-t-butyl-4-hydroxyphenyl)amino acetate:

1 g (4.5 mmoles) of 2,6-di-t-butyl-4-aminophenol (intermediate 10.2) and 0.65 g of sodium
acetate (7.9 mmoles) are put into suspension in 1 ml of ethanol. Then bromoethyl acetate
(0.94 g, 5.65 mmoles) is added to the medium and the reaction medium is heated at 65°C for 2
30 hours. The reaction mixture is poured into 20 ml of ice-cooled water and the reaction product
is extracted with dichloromethane (3 times 15 ml). The organic phases are dried and the
solvent is evaporated off under reduced pressure. The residue is passed over silica gel in



-46 - Exanpl e 5:

N-[4-{2-(3-thiazolidinyl)ethyl}phenyl]-2-thi ophenecarboxi m dam de (5):

5.1 4-(t-butoxycarbonyl am no) - benzeneacetit- aci d:

Par a- am nophenyl acetic acid (3 g, 20 mmoles) is dissolved in 60 mMl of a THF

/HerrJ]Om &Ichfo@omethane( A/ ddlourﬂe&s il i0bbtaked sexbeitutel Egddﬁdxtuf&em Gomp@tinds the

M xture. {27 P0G oo nd I SpEPlgrof, Thq BiNeER ofore' pSmpingR is Seeld Wikl
tenperatureﬁlrﬁieepuriﬁnauﬁmﬁﬁlsfcélomngm@d of f under reduced pressure. The
medi umis then acidified (pH =2) with a 10% solution of potassium
oxtracted w iR SPRLEh AL AR D i ?f’ﬁ%‘é&‘%f’%ﬁ"imﬁ*ﬂ’hs
organic ghases are dr| ed and evaporated in order t&6§r oduce 4. 32 %

of pure - ({131@ ddoxpEiesongt atmtereipdisien Zdrkat | €64 cBd (F43¢ W@HP]S‘f)m ‘tff
bei ge powdehitroBerylibetyRtid tare dibélved in 9 1115@{“ @idhlorémethane. THYMBadtRhl ikkture is
gFD?Hg’ 100, or62r géo;crg & mi;leﬂp?emp;r eq 'gﬁe ﬁ‘i—l"é“ir‘%f?{appﬁate%) off uncjicg r%&ﬁceﬁ

(t-but oxycaphasmtd: and fie) rekidoe sneasednaepkilica g8 in dichloromethane. In this way 0.66 g of

4-(t- but ' - I
di ssol ved | RAEOUR! f‘?‘dmm?m?% %fp%%*rﬂkf’fb%g 5| cbard R oy iisolaed
suspensil®n f theifour-af 4 @l@aless oil {Yldwisr dsagen 3(%)m of THF. The

reaction mxture is agitated at anmbient tenperature for 1.5 hours. 50 m of

et hyl mdﬂe (Gven, 260 MHOG): Zf\B@@tdéHa(mgﬁidldW(é quhgthdzn u8q, PIE CH,-

eched wi nCebbd AT AL R 539 0 kSRS 0, R i

sol vent evafid0:t $18.4048.20nds4H, atbae.dl). pressure, then the reaction product is
purified on silica gel in a di chl or onet hane/ met hanol m xture (95/5). 1.1 g

LerriH ( t“ﬁé AT f%bxﬁﬁfﬁg&?-(?"%&@h?@ﬁ%ﬁ?% Wm%f"emz) a8
, 2H, CH e 5.3
Eg br ondét h9|664g ?l?!)m&ly};af yéwyf%#mb& %é?ﬁl@ﬁ@Ved in % ml Of cthanol atF20°C i the

fe § ? ag% %Xégﬁbtéoﬂwkaféﬂ rH?)tthQ&ﬁﬁ&ﬁtlugt hﬁa@iemgﬁ ﬁg ﬁgclénake ToRheSk fAtded ffhma
S I,SS \Y
di chl or omret R&shedy f C@dgqq‘?‘tﬂ?r ﬂ%‘rﬁoﬁqﬂé"bﬂfi rfbtained IS(We@Q‘rﬁ"tg’Sl%thﬁwfﬁu‘é‘?)“g stage

added in pomithontadditidnalptirifiosion. i s agitated for 1 hour at anbient
tenperature. The soI vent is evaporated off under reduced pressure and the

m i ure (11 VRGN B e Pt g B o RN G B 2L

obt ai ne@0i n Bofs2bh a@ 1'@7178\863&32( 848 (45, 418481@111
11.4 (3,5-di-t-butyl-4-hydroxyphenyl)- 1-(4-aminophenyl)-2, S-imidazolidinedione:

The experimental protocol used is the same as that described for intermediate 1.2, 3-(3,5-di-t-
butyl-4-hydroxyphenyl)-1-(4-nitrophenyl)-2,5-imidazolidinedione replacing 1-(4-
nitrophenyl)-1H-imidazole. The expected compound is obtained in the form of a white

25  precipitate with a yield of 87 %. It is used without additional purification in the following
stage.

NMR 'H (CDCls, 100 MHz, 8): 1.47 (s, 18H, 2tBu), 4.45 (s, 2H, N-CH,-CO), 5.18 (s, 1H,
OH), 6.70-6.80-7.16-7.23 (4s, 4H, arom. H), 7.39 (s, 2H, arom. H).

11.5 3-(3,5-di-t-butyl-4-hydroxyphenyl)-1-{4-{imino(2-thienyl)-methylamino}phenyl]-2,5-
30 imidazolidinedione hydrochloride (11):



Melting point: 129-130[err] C.

-47 - NVR [err]H (CDC13, 100 MHz, [err]): 1.52 (s, 9H, tBu), 3.11 (t,

2H. CH2), 3.54 (t, 2H, CH2Br), 6.45 "°3; 1H, NH), 7.22 (m 4H, arom
5.4 3-{2-[4-(t-butoxycarbonyl am no) phenyl ] et hyl }thi azol i di ne:

The ex per i nmihe @kpgpingineat protod dsddss tHesame e t1as désodbedifos térbediate2. 4, 3-(3,5-di-t-

B ey X L T R T e

Eer r ]ZE ((I\ZI_DCIa@;nObenZyM—imaz{ﬂahne]) Tht & base ©Halifi@lpy tRadlent (r;yltlﬂhi IMGblﬁlhpnmféO
s I\@tmg

3-{2-[4-am ﬁ%}}]lo 11 g%l ﬁih azo?l%ﬁfi%gl-gb%geg%té@gyl é(.]lg‘é) £33 }I‘n point: 25%8-

trifluoréacgﬁg aC|d is added to a 100 mM flask containing a solution of
616 ng (2 Mol es) of intermediate 5.4 in 10 m of dichl oronethane. After

agi tation foMRAE (DMSOMOU Mz, 29046 (£ wHagttBaﬁ 4m5x(ts uzIe, CHZ)CC‘KDSE(@UHH@ r;r? H),t o

oY oo or oo e R S 1Yo ot ol 0585 ud8t

organic pha§H,NH;)rydéﬁéc{sslM;éﬁ§);lvely with 3 x 20 m of water followed by 20
m of salt

filtered ané‘5 tWé’ 7-345er R0 Gyl elad) ne) 1(3 5L2;%3?vrce=(a gﬂlgjr Jgo808" 7

vent evapor a essure in
order to obtain a coI ourless oi | W|th a yield of 72 % NIVR [err]H

(COC! 3. 1300 Bpld 22 1 225G bi1-PhicrtShbny 346 (ino Bkt 2~ 9) . 7. 25

[ 4-{2- (3-t hi azol i di nyl )@%thxlﬁl}lﬁw PRenyll-A-thiseelidiecnsdydskiorfed®de (5): 20

The experinental protocol used is the sane as that described for

i nteT nedi at 422. 2-(35 -Hi2t-hrltyl-4-hydroyphedDRB (Whiephenyhtdihazolididbmee 1 epl aci ng
3- (4- am nobenzyl)-thiazolidine. Beige powder. Mel ting point: 60.5-61

(0, 2 oref 8% by SRt il YHE o1 Bhlolgy) 295 of pifnitfpltin o
N-CH2- S), 6 nomeles)gse dissaved m15( mb of ashydenus mmn)e 0:5. 0bof glacial-ncetis 2¢id is added
thi opheng) . ard i wble Bhhkehitd FHM*T&‘@I) hours. Then 1.96 g of mercaptoacetic acid (21 mmoles)
is added to the medium and reflux is continued for another 24 hours. After the reaction
mixture has returned to ambient temperature, it is washed with water (3 times 30 ml), after
decantation. the organic phase is dried over sodium sulphate and the solvent is evaporated off
under reduced pressure. The residue is purified on silica gel in an ethyl acetate/heptane
20 mixture (1/4) and 1.33 g of pure 2-(3,5-di-t-butyl-4-hydroxyphenyl)-3-(4-nitrophenyl)-4-
thiazolidinone is obtained in the form of a colourless oil (15 %).

NMR 'H (CDCl3, 100 MHz, 8): 1.36 (s, 18H, 2tBu), 3.91 (s, 2H, CH-8), 5.28 (s, 1H, CH-S),
S 6.20 (s, 1H, OH), 7.03 (s, 2H, arom. H), 7.38-7.48-8.11-8.20 (4 s, 4H, arom. H).

122 2-(3,5-di-t-butyl-4-hydroxyphenyl)-3-(4-aminophenyl)-4-thiazolidinone:

25 1.3 g of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-3-(4-nitrophenyl)-4-thiazolidinone (3 mmoles)
and 3.4 g (15 mmoles) of dihydrated tin chloride are dissolved in 25 ml of ethyl acetate. The
reaction is maintained for 2 hours at 70°C. After the mixture has returned to ambient
temperature, it is poured into a saturated solution of sodium hydrogen carbonate. The
expected product is then extracted from the organic phase then it is washed 3 times with 10 ml

30 of water. The 2-(3,5-di-t-butyl-4-hydroxyphenyl)-3-(4-aminophenyl)-4-thiazolidinone is
purified on silica gel in an ethyl acetate/heptane mixture (1/1) and is obtained in the form of a
beige oil with a yield of 69 % (0.82 g).



IR vC-N (amdine): 1591 cnferr]. Example 6: N {4-[2-(1H i m dazol -
-yl )ethyl ] phenyl} -2-thiophenecarboxi m dam de

hydr oi odi de (6): 6.1 -56 -

1-{2-[4-(t-but oxycar bonyl am no) phenyl ] et hyl }-1H i m dazol e:

-48 - éISCH‘TP(*)(ﬁMHé)fS)K?@Ws n%nﬂzwj 3@@%!;@3,'2@{ fNﬁzqowb £lapk
w tth 680 ny acet n;7tr|Ie

The react| oéﬁr%"gﬁémuﬂ@%a 591 (st Qo Bkoes The 50 (s, 44 gpa
addi tion of 28, a@mH)on of 2 g (9.2 mol es) of 1-brononet hyl -4-nitrobenzene
I n solution in 25 m of acetonitrile. After agitation for 2 hours at

this tenper reg, st r t .. ed, do and t din
order to el ;’ﬁ%ngt 5’?%6( b”??ifr@@f‘@‘y%’ffw’} 3#@’?’1"1”&’2’ eélyll)gn%l m'%/{ Wﬁ gt ed
under vaguum andhivtedidinose Bydro¢hdorddd 2ed in 50 m of dichl oronet hane. The
organic solution is successively washed with 3 x 50 mMl of water and 50 m

of salt wat ghe eﬁgérﬁﬁental protSdoY | 'u% 1§’¥1ﬁrsaﬁ{§%§%t dééci'xEéc?fok rér{eﬁﬁtéji @@{?S-ﬁﬂ@-s e

t
ool unn- (6l UBHO T4 P SRR A aeRRE ) th7allinose oTsalasie, - 44 amingberaiY] 1
gﬁ%c:l 3é égo tRikcblid{rer rThe: eﬂpesﬁd(eom;&idndtﬁubbtaﬁe&qn( balifiddt, foﬁkﬂZIhydf’ochﬁsrﬁE) byH,
i dazo o. ) Sestmsht bt e eee base SldR IR satikonof Byargdnn; Sef Wi Yight of 4 %
6.2 1-[ 20(4Wﬁmg)pnm§8ﬁé‘t(hyt] 1H i m dazol e: The experi ment al
protocol used is the sane as that described for internmediate 5.5,

{514 (1. E‘“Rut xﬁycltm)éar IO oML 132 PR %'f‘l??'?’ﬁfﬂ%“z’%‘?‘? $Pe57 G TH3Y
0| = s]‘PP’PCHQBI B41 {mos5 Iﬂ}wfom[ grpm. 3h 90 (wides2s’s,
(wide s, 2H2HI\IN2)2), 14.45Qwide s, i’H;HCUZ .70 (m 4H, arom H) 6.85 (m

|12 dgzl)lme;j AR 3%219 §4£3s vc_lom i Ohﬁmone) ?579( {%58 cm ve=N (amidine):

N-{4- [2-161H—1668 daiol -1-yl)et hyI ] phenyl } - 2-t hi ophenecar boxi mi dam de hydro
| odi de (6): The experi nent al prot ocol used is the sane as that
described for internediate 1.3, 1-[2-

ani nopheny| Examplé 13:H. ﬁ“l[@a'z-di-’éblrtﬂp‘} mfmemﬂhmmmw@ylﬁ{%m%i e.
Bei ge powder . thienyl)methylamino }phenyl]-2,4-imidazolidinedione fumarate (13):

13.1  I-Methyl-3-(4-nitrophenyl)-2,4-imidazolidinedione:

0.47 g of the ethyl ester of sarcosine, HCI (3 mmoles) is dissolved in 5 ml of dichloromethane

20 and 042 ml (3 mmoles) of triethylamine is added. 0.5 g of 4-nitrophenylisocyanate
(3 mmoles) in solution in 5 ml of dichloromethane is added dropwise to the preceding mixture
and the reaction mixture is maintained for 30 minutes at ambient temperature. The organic
solution is then washed with water (3 times 10 ml) then dried and the solvent is evaporated off
under reduced pressure.

25  The residue is taken up in 10 ml of ethanol and the reaction medium is heated under reflux for
2 hours, After the reaction medium has returned to ambient temperature, the ‘precipitate
formed is filtered. In this way 1-methyl-3-(4-nitrophenyl)-2,4-imidazolidinedione is obtained
with a yield of 72% (0.5 g) and will be used without further purification in the following
stage.

30  NMR 'H (CDCl;, 100 MHz, 8): 3.11 (s, 3H, CHs), 4.09 (s, 2H, CHy), 7.70-7.79-8.27-8.37
(4 s, 4H, arom. H).



Melting point: 214-215[err]C NVR [err]H (DVSO, 400 MHz, [err]): 3.11
(t, 2H, CH2), 4.33 (t, 2H, CH2), 7.29 (m 6H arom H), 25 7.99 (m 1H,
arom H), 8.70 (wde s, 2H NH2). | R57ferr] C=N (ami di ne): 1597
cnerr]. Example 7: N-{4-[2-(1 ,2,3,6-tetrahydropyridin-1

E yl)ethyl] pns.ay 15}[(3 5-d1-t-buzyl-4—hydroxyphenyl)m%ﬂiy?kln@}JMWSWlﬂzmﬁﬂﬁj’Lﬂe #umarate

7): ; - but oxycar bonyl am no) phenyl J et hyl } -
6- tetrahydropyrf”g gg’%"% e experinmental protocol used is the sane as

t hat described for internediate 6.1, 1,2, 3, 6- tetrahydroEyrldl ne
repl aci ng t intermediats h3.1 @S gu?. ﬂ&gnmghei;) 3 5-d1-t-butyl-4-hydroxybenzald de (0.5 g, 2.13

éﬁg- CH2), 2.70 %ﬁ\ enﬂa@ s\ @128 A 1°S)6§' &185%; eﬁslg %“&tam 902%%’2&%@
6.48 (s, 5 1Hreagpgn 1s7mg:@taerp¢p lmp.’qer wilgpfon g4 hours. Aftqr tbe reaction medium has returned to
1-[2-(4-am a@.bfeaﬂtexﬁpéialwbj 40Lm? 03 wafer ‘isﬁidd%&!@' fHRAMEdiskh R84 the wholem@guated for 1
gxger |1rr?gt ? é)n[ 8%(rje|clp1 ?e forme& is ﬁﬁere 3 washl%d \glt %alce?e'fihe gftraltenllsecroggenltr%{eg

but oxycar bonydanvacoym hendythi esviyydritich, Rsidué-s etrifidd/ dn ailicai gbl {eluante pemanerghyl 3-

(000 3, 100 HEEPY P s BhaPAdiGhORE biGB ani S G iS8 icPlivagss i ordgt Wiproclce] ™
2H, CH2)10 theexne@sdmﬂmvethmldmﬂa;%(ew) (m 2H, CH=CH), 8.00 (m 4H,
arom H). 7.3 N{4-[2-(1, 2,3,

futrg ;?QY?;WR'IH'(GDEWHD@{\K%H lsphlw s} 184 ;ﬂglg | h§5§§@m@§%§53@m§ 0&;{ Bh), 6.40
descri bed f 1HnCER ﬁghfﬁé%i 83ﬂe€4€§4 54’?{ arom. Pﬂ 7 2(5 28 arom

arfﬁﬁophenyl Yethyl]-1,2,3,6-tetrahydropyridi ne repl aci ng
1- (4- am noph2iay l5)[(315+dz-t-butyl—#-lhyo&axyqjhen)xl,\meﬂgzlmmanethﬁ#é?l-(t#anynqdienyl)- 128-129

C NI\/R er , [err]): 2.19 (m 2H, CH2), 2.83 (m 6H,
3CH2), 3.25 : Zf]-ﬁ%@ni(ﬁgges 72 (En ZL) CH:CH)( 6.58 (s, éH fumagic

acid), 6 81- 83 7.18-7.20 (4s, 4H, arom H),
The expenmental protocol used is the same as that described for intermediate 12.2, 5-[(3,5-di-

t-butyl-4-hydroxyphbenyl)methylene]-1-methyl-3-(4-nitrophenyl)-2,4-imidazolidinedione
replacing 2-(3,5-di-t-butyl-4-hydroxyphenyl)-3-(4-nitrophenyl)-4-thiazolidinone. = The
expected compound is obtained with a yield of 45%.

NMR 'H (CDCl3, 100 MHz, 8): 1.47 (s, 18H, 2tBu), 3.30 (s, 3H, CH3), 5.51 (s, 1H, OH), 6.28
20 (s, 1H, CH=C), 6.69-6.78-7.12-7.21 (4 s, 4H, arom. H), 7.91 (s, 2H, arom. H).

13.4  5-[(3,5-di-t-butyl-4-hydroxyphenyl)methylene ]-1-methyl-3-[4-{imino(2-
thienyl)methylamino}phenyl]-2,4-imidazolidinedione fumarate (13):

The experimental protocol used is the same as that described for intermediate 2.4, 5-[(3,5-di-
t-butyl-4-hydroxyphenyl)methylene]-1-methyl-3-(4-aminophenyl)-2 4-imidazolidinedione

25 replacing 3-(4-aminobenzyl)-thiazolidine. The expected compound is obtained in salified
form (fumarate) by treatment of the free base with an equivalent of fumaric acid in ethanol
while warm with a yield of 35%. Melting point: 54.5-57.5°C.

NMR 'H (DMSO, 400 MHz, 8): 1.40 (s, 18H, 2tBu), 3.22 (s, 3H, CHj), 6.59 (s, 1H, CH=C),

6.61 (s, fumaric acid), 6.97-6.99-7.30-7.32 (4 s, 4H, arom. H), 7.11 (t, 1H, thiophene), 7.64 (d,
30 1H, thiophene), 7.79 (m, 1H, thiophene), 7.96 (s, 2H, arom, H).

IR: voy: 3618-3433 ecm™; ve—o (imidazolidinedione): 1711 cm™; vooy (amidine): 1585 cm™.



7.10 (t, 1H H t hi ophene), 7.63 (m 1H, H thiophene), 7.75 (m IH H
t hi ophene) . IR [err]C=N (am dine): 1620 cnierr]. Exanpl e 8:
N-] 4- (3-t hi azol i di nyl car bony!l met hyl ) phenyi8J-- 2- t hi ophenecar boxi ni dani de
(8: 20 8.1
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di ssolved in 15 m of THF The reaction is mai nt ai ned at ambi ent

t enper at ur d4flo rM&thhlcm‘er of Ref)-#HSar-p(1i difinethlethoxy carbobylfrdefdediy pphenoxy)-
solution in THF , IS added to the nedium The whole is agitated again
for 2 hours at arrbl ent terrperature The soI vents are evaporat ed off
under reduced Emessure then the resi ken up in
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223- 224C.

R er 1] H YRR Rne 830 Th gection psure i agtated at 391C {5 oy ylloved P pbaipp )
3.67 (si0 2180°QH@r2hours in ogpr tozeBlgtertheepctionRARgr, the r@ptigrimixture hag ratmedta
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descri bed fo te diate
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NMR 'H (DMSO, 400 MHz, 8): 1.34-1.40 (2s, 9H, tBu); 2.45 (m, 2H, CHy); 3.60 (m, 2H,

CHz-N); 3.58-3.63 (2s, 3H, O-CHz3); 4.40 (m, 1H, CH-CO3); 5.22 (m, 1H, HC-O); 7.63 (m,
20  4H, Ph).

142 2-(S)-4-(S)-1-[(1, 1-dimethylethoxy)carbonyl]-4-(4-nitrophenoxy)-proline:

730 mg (approximately 16 mmoles) of potash diluted in 5 ml of water is added at 20°C to a
100 ml flask containing 2.87 g (7.84 mmoles) of compound 14.1 in 40 ml of ethanol. After
agitation for 15 hours, the reaction mixture is diluted with 100 ml of ethyl acetate. acidified at

25  0°C with a 12N solution of HC1 and decanted. The organic phase is washed with 50 ml of
water followed by 50 ml of salt water. After drying over sodium sulphate, the organic solution
is filtered and concentrated to dryness under vacuum. 2.67 g of a white powder is obtained
which is used directly in the following stage without additional purification.

NMR 'H (CDCl, 100 MHz, 8): 1.50 (s, 9H, tBu); 2.60 (m, 2H, CH,); 3.80 (m, 2H, CH,-N);
30 4.60 (m, 1H, CH-CO,); 5.07 (m, 1H, HC-0); 7.58 (m, 4H, Ph); 8.95 (wide s, 11, CO,H).

14.3 2-(5)-4-(S)-1-[(1, 1-dimethylethoxy)carbonyl]-N-[4-hydroxy-3,5-bis-(1,1-
dimethylethyl)phenyl]-4-(4-nitrophenoxy)-prolinamide:
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yield of 64 % Melting point: 163.0-163.55C. NVR [err]H (CDO 3, 400
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yellow ol tf{' Itrate is concentrated under vacuun(l The resu)iue is taken up in a 1/1 ethyl ether /heptane
20 mixture and after crystallization, it is filtered and rinsed using heptane. A beige powder is
obtained with a yield of 60%. Melting point: 112-113°C,

NMR 'H (CDCls, 100 MHz, 8): 1.20-1.70 (m, 27 H, 3 x tBu); 2.55 (m, 2H, CHy); 3.50 (wide
s, 2H, NHy); 3.75 (m, 2H, CH,-N); 4.48 (m, 1H, CH-CO,); 4.80 (m, 1H, HC-O); 5.10 (s, 1H,
N OH); 6.65 (m, 4H, Pb-NHy); 7.28 (m, 2H, Ph-OH); 8.00 (wide s, 1H, NHCO).

25 14.5 2-(5)-4-(S)-N-[4-hydroxy-3,5-bis-(1,1-dimethylethyl)phenyl ]-4-{4-[(imino(2-
thienyl)methyl)amino [phenoxy}-prolinamide hydrochloride (14):

A mixture of 694 mg (1.32 mmole) of intermediate 14.4 is heated at S0°C for 48 hours in the
presence of 376 mg (1.32 mmole) of S-methyl-2-thiophenethiocarboximide hydroiodide in
solution in 15 ml of isopropanol. The reaction mixture is then concentrated to dryness under
30  vacuum and the evaporation residue is suspended in 50 ml of ethyl acetate. After the addition
of 50 ml of a saturated solution of NayCOj the organic phase is decanted and successively
washed with 25 ml of a saturated solution of Na;CO3, 50 ml of water and 50 ml of salt water.
After drying over sodium sulphate, the organic solution is filtered and concentrated to dryness
under vacuum in order to produce a yellow powder which is purified on a silica column
35  (eluant: ethyl acetate). The pure fractions are collected and after concentration under vacuum.
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resobery SR BN teC sl i) i
3- (4- am nobenzyl )- 30 ¢aboxagyideh &d@ect ed conmpound is obtained with
ayield of 77 % NI\/R[err]H(CDC|3 100 MHz, [err]): 1.45 (s, 9H,

tBu), 3.14 (s 3b6-dHUrSN-QhiBopheyBa - gzm) Fidine carboSahiger ] - CH err]1-N), 4. 46
(m 2H CH2-NH), 4.83 (wide s, 2H ~ NH2 27 (wide s, 1H, NH), 7.22
52

( m 7H lgr 9%ho 'r_ng' (5 mmoles) of 4-nitrophenylisocyanate is dissolved, under an argon atmosphere, in a
N- (4- ([ 2-t hil88 oinl dhrepinkckedbfiagkl ami Fomat ki | drp HBME. )0.45 thl dHhamoeles) bdx 1 2i3d@ni
de teta fROAYrRiiAis added to this solution in one go, and agitation is maintained for 15 hours.
The reaction mixture is then concentrated to dryness under vacuum and the evaporation
residue placed on a silica gel column. After elution with a heptane/ethyl acetate mixture: 4/6,
20  the pure fractions are collected and concentrated under reduced pressure in order to produce
860 mg (70 %) of a bright yellow powder. Melting point: 169-170° C.

NMR 'H (DMSO, 100 MHz, §): 2.29 (m, 2H, =CH-CH,); 3.69 (m, 2H, CH,-N); 4.10 (m, 2H,
s =CH-CH,-N); 5.91 (m, 2H, CH=CH); 8.09 (m, 4H, Ph); 9.32 (wide s, 1H, NHCO).

152 N-(4-aminophenyl)-3, 6-dihydro-1-(2H)-pyridine carboxamide:

25 The experimental protocol used is the same as that described for intermediate 12.2, 5,6-
dihydro-N-(4-nitrophenyl)-1-(2H)-pyridine carboxamide replacing 2-(3,5-di-t-butyl-4-
hydroxyphenyl)-3-(4-nitrophenyl)-4-thiazolidinone. A brown oil is obtained with a yield of
36 %.

NMR 'H (CDCl; + D,0, 400 MHz, 8): 2.20 (m, 2H, =CH-CH,); 3.59 (m, 2H, CH,-N); 3.95
30  (m, 2H, =CH-CH3-N); 5.84 (m, 2H, CH=CH); 6.90 (m, 4H, Ph); 9.32 (wide s, 1H, NHCO).

15.3 3,6-dihydro-N-{4-[(imino(2-thienyl)methyl)amino | phenyl}-1-(2H)-pyridine
carboxamide hydrochloride (15):
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Meltlng point: 120-121°C,

NMR 'H (Acetone D6, 100 MHz, 8): 3.50 (m, 2H, CH-S); 425 (m, 1H, CH-CO);
tot 4.75 (hump, 2H, CO,H + NH); 5.86 (s, 1H, N-CH-S); 8.20 (m, 4H, Ph).

16.2 3-[(1,1-dimethylethoxy)carbonyl]-2-(R,S)-(4-nitrophenyl)-4-(R)-thiazolidine carboxylic
25 acid;

The experimental protocol used is the same as that described for intermediate 5.1, 2-(R,S)-(4-
nitrophenyl)-4-(R)-thiazolidine carboxylic acid replacing 4-(t-butoxy-carbonylamino)-
benzeneacetic acid. A pale yellow powder is obtained with a yield of 59%. Melting point:
145-146°C,

30 NMR 'H (CDClL, 100 MHz, 8): 1.35 (m, SH, tBu); 3.40 (m, 2H, CH,-S); 4.95 (m, 1H, CH-
CO); 6.10 (m, 1H, N-CH-S); 8.00 (m, 4H, Ph); 10.00 (wide s, 1H, CO,H).
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carboxam de re 7)-4-(R)-tH%h 1 mdazole. The expected
product is obt a(?dh |n s%’ ’?)/)4 )otrmvmﬁt ED?&%L ”(J]bb of 27 % Melting

powrt 1 273- 204 C NVR 1H (DVSO, 40 . 1.40 (s, 18H,_ 2tBu),
6.90 (s, 1H! qﬁjpenmeg@l P;ﬂw@huseéirlgﬁhe same aq_])hat desgqbe@sfor ;_n,tpnngfl@fﬁ 12,.3 '3-H14ds
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Et hyl (3, 5- roxyp no acet ate:

NMR 'H (CDCls, 100 MHz, 5): 1.40 (m, 27H, 3 x tBu); 3.50 (m, 4H, CH,-S + NH,); 5.00 (m,
1H, CH-CO); 5.10 (s, 1H, OH); 6.01 (wide s, 1H, N-CH-S); 6.98 (m, 4H, Ph-NH,); 7.25 (s,
2H, Ph-OH); 8.50 (wide s, 1H, CONH).

20 16.5 N-[4-hydroxy-3,5-bis-(1,1-dimethylethyl)phenyl]-2-(R,S)-{4-[(imino(2-
thienyl)methyl)amino [phenyl}-4-(R)-thiazolidine carboxamide fumarate (16):

Nt The experimental protocol used is the same as that described for intermediate 14.5,
intermediate 16.4 replacing 2-(S)-4-(S)-1-[(1,1-dimethylethoxy)carbonyl]-N-[4-hydroxy-3,5-
bis-(1,1-dimethylethyl)phenyl]-4-(4-aminophenoxy)-prolinamide. Compound 16.5 obtained in

25  the form of the free base is then salified in the presence of fumaric acid under reflux of
ethanol for 30 minutes. A yellow powder is obtained with an overall yield of 30%. Melting
point: 201-204°C.

NMR 'H (DMSO, 400 MHz, 8): 1.37 (s, 18H, 2 x tBu); 3.17 (1, 2H, CH-S); 3.29 (wide s,

1H, NH thiazolidine); 3.91 (m, _H, CH-CO); 4.31 (m, _H, CH-CO); 5.59 (s, _H, N-CH-S);
30 5.67 (s, _H, N-CH-S); 6.61 (s, 2H, fum,); 6.74 (m, 2H, NH, amidine); 7.11 (m, 1H,

thiophene); 7.19 (m, 4H, Ph-N); 7.42 (s, 2H, Ph-OH); 7.62 (m, 1H, thiophene); 7.73 (wide s,

1H, thiophene); 9.69 (s, H, CONH); 9.95 (s, H, CONH).

IR: vor: 3625-3421 em™; ve—o (amide): 1652 cm™; ve-y (amidine): 1604 cm™.
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-CO), 5. S , , 6.7 S, , , 7. s, , arom :

7. %8 7. 50- 83X -Bf'é%jﬁ’/"(Mga%an?m&ﬁéSﬁ%a‘%C: 11.3 (3,

5-di -t-butyl - 4- hydr oxyphenyl ) - 1- (4-ni trophenyl )-2, 5-im dazolidi nedi one:

15 0.66 g (1. f..lnte jate 11 2 15 dissolved in 10 m of

et hanol at gé[zéelrr lg)r{é-gt{tﬁ@%enﬁﬁ%gﬁo%cggb%l’gfeed at this tenperature for 2

hours. The precipitate forned is filtered off and washed with cold

et hanol . Th Hm&? i | ' t i I |

Wi t hout add?’f%%’g%gi “puril %%g? %ﬁ@dﬁ%ﬁﬂl%&ﬁébr | I—? ? %I%Q dﬁ@%&ﬁcﬁgﬁvﬁe
1.47 (s, 1smre mipdpcedssupgessivelyoigto @ fipgh egmfainigg 2t00( @l of HMFg Afteryagitatmegz e
(s, 2H 18N Offtactidu nfixfufe fat813°8, J8r 8. Adur( 4% sdltiordiP@onddhtrated under Ydoudurd SThe
S-di - t-butyl s M X UROC I idsorved th P38 AP BP &M otorssthave ani Saamd SLASHV QP Vit

100 ml of water and 100 ml of salt water. After drying over magnesium sulphate and

filtration, the organic solution is concentrated under vacuum. The powder obtained is then
agitated in the presence of 100 ml of a (3/1) mixture of toluene and ethanol, filtered and rinsed

20 with 25 ml of the same mixture of solvents. 3.2 g (60%) of a beige powder is obtained.
Melting point: 156-158°C.

173 2-(4-nitrophenyl)-4-thiazolecarboxylic acid:

A solution of 0.82 g (14.5 mmoles) of KOH in 5 ml of water is added dropwise at 23°C to a
solution of intermediate 17.2 (2.15g, 7.25 mmoles) in 100 ml of acetone. After agitation
25 overnight, the precipitate formed is filtered off and rinsed with 10 ml of acetone. This
precipitate is taken up in a mixture of 100 ml of ethyl acetate and 100 ml of a 1M solution of
HCl. After decantation. the aqueous phase is reextracted with 25 ml of ethyl acetate. The
organic phases are collected and washed successively with 25 ml of water and 50 ml of salt
water. The organic solution is dried over sodium sulphate, filtered and concentrated under
30  vacuum in order to produce a yellow powder with a yield of 93%. Melting point: 250-252°C.



The experinental protocol used is the sane as that described for
internmediate 1.2, 3-(3,5-di-t- butyl - 4- hydr oxyphenyl)- 1
-(4-nitrophenyl)-2,5-imdazolidi nedi one -64-eplacing 1-(4-

ni trophenyl)-1Him dazole. The expected conpound is obtained in the form of

a white 25 7 pregi Pst %&ﬁhﬂ@hﬁ Wiox%he@@'} L ;%tryﬁﬁe%ymzﬂ hout

addi ti onal ur|f| atlo NVR [err]H
(CDbA 3, 100 M—sz{aé‘i’f»"]‘?‘ Oxfm#(s 18H, 2tBu) 445 (s 2H, N-CHerr]-CO,
518(s 1H, 0—0,670680716723(43 4H, arom H), 7.39 (s, 2H,
arom

3-(3, 5- d.’ -tTft?utegsPeranmrBs%ﬂbm% 39 the, SR o (8t dRSERRA) Soretifrsiatto) frleny

1']1-2,5- 30 intermediatei ek o¢platinge ditermediatedt©2.hThs exiected Idompound is obtained in the
o2t & el SSB JORE T8 U 3452 Vrdnd Pin 38288 NARIEP GBS

for |nterrre Iat e

butyl - 4- hydd&;ﬂ%m@igll’&) L6Q,Gsaé&iin2)pﬁlén§ﬂ¥(sz 151, OiDd8.26 (ind2Heatown), 8.5&(# 4Hi ng
3-(4- HII‘{'InH?W %Iﬁﬁhﬁ%&l{ﬁ d'9§?whd-5§ellf{r I‘@f?fe is salified by

treatment with a” 1IN sol ution o roch oric” ether. The hydrochl oride
I's obtained wwth a yield of 53 % I\/Eltlng point: 258- 5 265[err] C

NVR 1H(DIVBI754Q(13/EIZI; Y-dithetheth$l)-4 hidA\l] - 2-(4-Ghinb, CH2), 7.08
(s, 1H, C]—I) [ zs(ﬁ l fﬂ‘ﬂ;rga 1I§)drox%p }l(] (414H nathgnn]ﬂlb'lxl , 8.21 (m

2H arom o highifecse @by ‘25" s, 2H, NH2), 11.75 (s, 1H Hal ) .

| R VoH: 3637 3437 cnferr]; vc=o (i m dazol i di nedi one): 1712 cnferr]; vC=o

(2 aznédgn? . 312& g }F%&%ﬁ) of Sﬁﬁ éh21|§>t?§_3+§o rﬁl %no 3 s9]t111110n of 5ntermed1ate 17.4 (1.50g,

meTy | ani no?} phanmple s)4mt Ao anlopf an redfryé anqtdﬁe@dmn dcglong mx)(ture (2/1/2).1Phg reaction

2-(3,5-di- tmmé&r)é s Heamﬂ%eéyreh@mdr)s &uﬁsﬂanalﬁnmpﬂﬁé%&h d é&{deﬂarmqo one
5 g of 3,5- buty droxybe al deh 21, ol

par a- ni t roalmlf 1Srféfr(°§1°ut und er yagiwa) The ¢vay rg@%ﬂ Tesigug g RP“IS‘F HEH Qd%‘afscold
tol uene. 0. ﬁami thé pecipitare! whick tfornsaizi dlutel with 690 kbl oyl Jwetam@:hdezs snit ¢iken

S hadel t otbRla aMiRn of Neigon St AondiE AR B itk OF oplich h THP e i,
t _hehr agtcte |r odvcanted 'Hm«nxgam;: nnhss]cenemash@cbwwsanfiyemh 5@ nﬂngawereanm 50 ind ofisslhed
\(Ijmr;[e 4 et SOgl K sul:@%‘m? ové! hfl nesiun ?ﬁﬁ Ald Q’ﬂtratw?l ﬂégﬁt@hﬁcp&ﬂ&%}d Is

e and t I'S evapor at ed
reduced pr eXdgpiratefmder ¥acyua m§rﬁ!ﬁn (9 md@c%ﬁ bight; YeHowenrowdsr shichyip purified by

acet at e/ hepfadhéhg with an Ft,0/Heptane mixture (90/10). The expected compound is obtained in the
20 form of a pale yellow powder with a yield of 55%. Melting point: 267-268°C. NMR 'H
(CDCls, 100 MHz, 8): 1.49 (s, 18H, 2 tBu), 4.00 (wide s, 2H, NH,), 5.11 (s, 1H, OH), 6.72
(m, 2H, arom. H), 7.60 (s, 2H, arom. H), 7.81 (m, 2H, arom. H), 8.05 (s, 11, thiazole), 9.10
o (wide s, 1H, CO-NH).
17.6  N-f3,5-bis(1, 1-dimethylethyl)-4-hydroxyphenyl]-2-{4-[(imino(2-
25 thieny)methyl)amino | phenyl}-4-thiazolecarboxamide hydroiodide (17):

The experimental protocol used is the same as that described for intermediate 1.3,

intermediate 17.5 replacing intermediate 1.2. A yellow powder is obtained with a yield of

27%. Melting point: 270-272°C. NMR 'H (DMSO d6, 400 MHz, &): 1.40 (s, 18H, 2 tBu),

6.89 (s, 1H, OH), 7.41 (m, 1H, arom. H), 7.63 (m, 4H, arom. H), 8.11 (m, 1H, arom. H), 8.20
30 (m, 1H, arom. H), 8.36 (m, 2H, arom. H), 8.48 (s, 1H, arom. H), 9.19 (wide s, 1H, NHH, 9.90

(wide s, 1H, NHY), 10.02 (s, 1H, CO-NH), 11.50 (s, 1H, NH").

IR: ve=o (amide): 1660 cm™; veay (amidine): 1646 cm™.



20 m xture (1/4) and 1.33 g of pure _ _ o
2-(3,5-di-t-butyl-4-hydroxyphenyl)-3-(4-nitrophenyl)-4- t hi azol i di none
is obtained in the formof a colourless oré5-(15 %. NVR [err]H
(cbA 3, 100 MHz, [err]): 1.36 (s, 18H, 2tBu), 3.91 (s, 2H, CHS), 5.28 (s,

1H,, CHS), Examgled8: N3, 53is(1 DHYimethyRehyf)s4-hydtox 91{91]2131}5 ~{4-[(imino(2-

7. 38 7.48-8.11-8. 20
5-di -t - but yl - 4- hydr oxXy ﬁ?’l}{&?ﬁ%‘ﬂ%"tlwlaﬁgnﬁa}shwl&dmﬁ Rapehaxamidsribydroghloride. 3
g of 2-(3,5-di-t-but 3(1 )4- hydr oxyphenyl ) - 3- (4-ni t rophenyl ) - 4-t hi azol i di none

3 mmol es and 3.4 g (15 mmol es) of dihydrated tin chloride are
f:li ssol ved)i 25 n of ethyl acetate. The reaction is maintained for 2
hours at 70%8 I (b f-dimeshyfetieyll eed Pranethybd(S)n@enitroplaniviypds2-(R)-  t enper at ur e,

The
it is poyred i Profidsadilidb ol ution of sodium hydr ogen car bonat e.
expect gd produ?:‘% I's then ex??%ct ed fromthe organic phase then it is washed

3 times with 10 m 30 of water. The .
2- (3, 5-di -t 43R gl (34- smdn@xs)pdﬂemyﬁﬁopﬁeﬁd 1@1”%(%‘&%9&)"4@ Iﬁ{ B?'ea %&H/réi mg@mgfé
gg{ ;T Ingg |02 hl)h(?lﬁo&eis fﬂi&]eda}ﬂo *oga:scugi[;q%sﬁnﬂ% 'fg%?&e(é Fé);@lyjmlg@ afNabl @508 in 60
_56- QNFL] [aghyqreus(l‘@‘;mﬂwl—nmmmh&mmé far 4 thyee-decBed flask cdSled dewwBY 0°3 uﬁ&er
(W de s, 2HanNhéH atmds rt( Sl‘hg E%non is ﬂj%;)é’hed EK a sxggugif ]TS\-’elease o? l;_progg

1- 6, 59- 6.
H O, 1061gg1§at10n for one hour at 0°C, 6 g (15 mmoles) of 1- (1 1- dlmethylethyl) and 2-methy] 4- (R)

2-(3, 5- d| “t {[(uzméthﬂphmgnan I]a)t } ﬁzl(ﬁ) F%r% lcallb'oﬁyrl)ﬂe ﬁ&dﬁé’& am ”°§ pEéa”y
115 4. nppe per'méfita
B‘f’ocol use%mrnontlﬁg1 5"5%6 90%83 Gand meevwagnast@naalmd by 5 hours

2 (3, 5-di - t of reflux. lmftey Mmbmmmmheﬁy koturded fo 2% GPREANKIT Fi éﬁ Risg 2Rl 6igétﬁ'§i
repl aci ng ﬁcétfi Hﬁy '%hl a S%@ Tﬁer ‘f(‘{ge e>%]peclte corrpou?l@s@ 2

obt ai ned in £l ed orm ydlrl\gcsm faniatiopn thep aquoges o

base wi tlh areerfradied,twiem with 30y} gﬁtthyiracetamt e ovgahic phayesekélcsifecttdd ¥ad ‘Jw?shed

Mel ting pgl gﬁoces%ﬁ/e Iﬂslgoda unh%&ﬂé“ggciggr h'ﬁ'ltﬁq%@a_l_og%e ol\r/!g_!azmc éhaﬁ%ll{sgppegqsf

éfomlsg t u'% "fs?? lﬂ)achleves!@né rﬁﬂali’}lv‘flthrléﬂmlldfsalgwmr AfBD dfyinglever

2s's, ﬁiﬂgnd‘dhﬁ) sulﬁliatélﬁidﬁ\htrdﬁorﬁ th %agglg&lum}nr coré/c?n b mﬁﬁ %ﬁﬁén opder

gg{f Sr rl; Vctbq)r()HQée%O& ydﬁrg%ergmdl}eesvzl?lcf} is pur? deon a silica ;olumn (eluant heptane/ethyl

20 acetate: 8/2). The pure fractions are collected and concentrated under vacuum in order to

produce a pale yellow oil with a yield of 83%. NMR 'H (CDCl;, 100 MHz, §8); 1.41 (s, 9H,
tBu), 2.40 (m, 2H, CHy), 3.80 (s, SH, CH; + CHy), 4.50 (m, 1H, CH-N), 5.03 (m, 1H, CH-O),
6.95 (m, 2H, arom. H), 8.22 (m, 2H, arom. H).

18.2  1,1-dimethylethyl 2-(R)-carboxy-4- (S)-(4-nitrophenoxy)-1-pyrrolidinecarboxylate:

25 A solution of 2.14 g (38 mmoles) of KOH in 15 ml of water is added dropwise at 0°C to a
solution of 7 g (19 mmoles) of intermediate 18.1 in 100 ml of methanol. The reaction mixture
is agitated at 23°C for 15 hours and finally concentrated to one half under vacuum. After
dilution with 50 ml of ethyl acetate and 50 ml of IN soda, the mixture is decanted. The
organic phase is eliminated and the aqueous phase is acidified cold with 1M HCL The product

30 is then extracted with 100 ml of ethyl acetate. The organic solution is then washed with 50 ml
of water and 50 ml of salt water. After drying over magnesium sulphate and filtration, the
solution is concentrated under vacuum. A pale yellow oil is obtained with a yield of 66%.
NMR 'H (CDCl;, 100 MHz, 6): 1.45 (s, 9H, tBu), 2.52 (m, 2H, CHy), 3.80 (m, 2H, CH,), 4.48
(m, 1H, CH-N), 5.03 (m, 1H, CH-0), 5.92 (wide s, COzH), 6.92 (m, 2H, arom. H), 8.20 (m,

35  2H, arom. H).



Exanpl e 13:

5-1(3,5-di-t-butyl -4-hydroxyphenyl ) net hyl ene] - 1-net hyl - 3-[4-{i m no( 2-

t hi-enyl ) met hyl am no} phenyl ] - 2, 4-i mi dazol r8 nedi one funmarate (13):

13.1 1- Methyl - 3-(4-ni trophenyl)-2, 4-i m dazol i di nedi one: 0.47 g of
the ethyl ester of sarcosine, HC (3 mmol es) Is dissolved in 5 m of

di chl or orret e .and 0 4 thyI amne is added. 0.5 g
of 4- n|tropmﬂylﬁgﬂm&f@&'ﬁ)'&&' (Ieéjl’ ﬂ‘zedl%)f‘fon in5m of

di chl or onet hankydrexyphept] atimyjeardeni b4{(Se(dprirzopitnog) pyrolidige- 1 -carboayldte: he
reaction mxture is nmaintained for 30 mnutes at anbient tenperature. The

organi c solution is then washed with water (3 tines 10 m) then dried
and the sol Vemtexperinaeniglopeotengl ofsed is the isaeter as dbiatc desoribass Sorr éntermpegiate 'ﬂHé

residue i s fremRdHR 180 }Ehbléﬁmfint&hﬁaﬁfg 149 dAtﬁbfgenﬁ'&’?dgk @4 oﬁ'ﬁﬁ'e&' 'Vnthsa

under reflux for ours, After reacti o

anbi ent %en&ff‘a&”&k’é‘g PPH’é 13044205 1 VIR Gt (CD@]@HP@GM% ) Ff‘él(ézﬁs}{f}ﬂ%%‘ﬁi 556\1&1
1- et hyl - 3- 94; tBu) mﬂmm 12 GHL)M. daé‘: mlm@mye J5Kmp BHACHSY] 4.65 (m, NH} OHa

ol 1 owing 0 <5ng iS50 R 4 98 i Bt W) A Bhory 105822 G P8

CH3), 4.09 #om. BBy 9. 0Hpyide 3, TH)-CO-REDS. 27 8. 37 (4 s, 4H, arom H).

57 - 13. 2

5- 3,5-d|-t but dr ox nmet hyl ene met hyl - 3- (4- ni tr ophenyl 2,
2L A oo st Gl 3.5 bis(1, I-dparibangt e 151 (0.5 4 513

nol es) 0 3, 5 d%&%;gzghéﬁyt]ﬂmm@h@%Xﬂ?ﬁmmmhﬁﬁoﬂ}ﬂnégﬂpy@olﬁne -I-carBPlas) and

[err]-al ani ne mrol es)” are dissol'ved in acetic acid (10 m).
The= 5 reaction is maintai ned under reflux for 24 hours. After the
reacti on nefhe rmbaimmﬁlupmcbol aused is thebdaaiet a$ &hmedabﬂbﬁl, feﬁO inttrnetiatatldd, i s

Sero] Dat ot IpRIE B il St da@Ole 2 i B idtion gn &' Biths dififin (gluant:

concent r at ebeptane/ethyh dea’tatv’aﬂllhmdanmc@rm@tlm abthe puicoinactions, dueeipscipd cothpeundds
silica gel &lﬁh‘d@cﬂn thB $HhPOEd géag% dder wxﬁ“a%élh%f?ﬂ%li/leltﬁgﬁpéﬂw 1304f f(%?’b'

are coll ectgd and concentrat In ord

expect e pr (ﬁl(@p Cli 100 MHz 8):-d ﬁf(SBWi/(ZGBG) )30 (s, 9H, tBNWFl Gsy 21 WQO (w0
Mz, 8): 1.48, {/a cHﬁHz 8@ BUIH, B2 3H0,5.6Bth, FHIUH,) 545@(:91811{1@1{ 29;4.85qnAQH,
(H)Sj M CHGyof 5/ (o 3 B 69040, W, SrontHin, 39, B ardind 20 810 76hacy 98,

CO-NH),

18.5  N-[3,5-bis(1, I-dimethylethyl)-4-hydroxyphenyl]-4-(S)-{4-[(imino(2-
20 thienyl)methyl)amino [phenoxy}-pyrrolidine-2-(R)-carboxamide dihydrochloride (18):

S The experimental protocol used is the same as that described for intermediate 2.4,
intermediate 18.4 replacing 3-(4-aminobenzyl)-thiazolidine. The free base, obtained in the
form of a light yellow powder, is directly deprotected in the presence of 10 equivalents of a
4M solution of anhydrous HCI in 1,4-dioxan. After agitation for 15 hours, the precipitate

25  formed is filtered, the crystals are washed with acetone followed by ethyl ether. The expected
product is obtained in the form of a pale yellow powder with a yield of 53%. Melting point:
245-247°C. NMR 'H (DMSO d6, 400 MHz, 8): 1.36 (s, 18H, 2 tBu), 2.29 (m, 1H, 1/2 CHy),
2.71 (m, 1H, 1/2 CHy), 3.42 (m, 1H, 1/2 CHy), 3.77 (m, 1H, 1/2 CHy), 4.57 (m, 1H, CH-N),
5.26 (m, 1H, CH-0), 6.93 (s, 1H, OH), 7.17 (m, 2H, arom. H), 7.37 (m, 1H, arom. H), 7.42

30 (m, 2H, arom. H), 7.48 (s, 2H, arom. H), 8.17 (m, 2H, arom. H), 8.81 (wide s, 1H, NH),
9.03(wide s, 1H, NH"), 9.78 (wide s, 1H, NH"), 10.70 (s, 1H, CO-NH), 10.84 (wide s, 1H,
NH"), 11.50 (wide s, 1H, NH"). IR: ve=0 (amide): 1681 cm™; ven (amidine): 1652 cm™.



13.3

5-1(3,5-di-t-butyl -4-hydroxyphenyl ) net hyl ene] - 1- net hyl - 3- (4- am nophenyl ) -
2, .4-im dazolidi nedi one: 15 The experi-fental protocol used is the sane
as that described for internediate 12.2, 5-[(3,5-di-

t(gut ylt 4- Endm rMéth?lelt-[U ledinddrd-6-HyBEdxy12;537,8 tetramethyl-Z-H—[l]—benzopyran-Z-
ni tropheny

| e
2-(3,5-di-t-butyl -4- ﬂ#&@&%ﬁﬁéﬂb rh’]f f@mm(%ﬂ%%bﬂvg}hyﬁymﬂl of-rhepoyy }-gyHelifine-2-rn e
expect ed conpound |s(S¢tnaﬁbdxyléta/hyﬂfbchloy1de(I9)nf 45% NWVR [err]H (CDQ 3,
100 MHz, [err]): 1.47 (s 18H, 2tBu), 3.30 (s, 3H, CH3), 5.51 (s, 1H, OH),
6.28 20 (s, 1H, CHZ%) 69678712721(4s 4H, arom H), 7.91 (s,
2H, arom H}91 I (I I gz@ethylghyq and 2-methyl 4-(S)- -(4-nitrophenoxy)-1,2-(S)-

5-di-t-butyl - ;gﬁm%/ ng;ehyl ene] - 1-met hyl - 3-[4-{i m no( 2-
t hi enyl ) net hyI a no} enyl 4-1 m dazol i di nedi onef umarate (13): The
experinmental protocol used is the sane as that described for internediate

2.4, 5-[(3, Phélexperimental Fﬂ%tﬁcbi uséd Ewlé SasRht deb@ibay If&riﬁdenﬂedmte 18.1, the 1-(1,1-

Sm(EZhgtlm nobé‘hg";&i‘%ﬂﬁﬂfazolap i ne. inﬁ“ﬁgl l(;)glé}&gg{@%r'ﬂfglﬁ'r\@’ Pgl %ﬁﬂ&‘a‘yﬁﬁ 2-(R)-
salified  pyrrdlulimedcarhvaylateederivtive beihgrased dstat eoff the € -{glsdinwithyletayl) and 2-
eIt ng. poi SEHYE TR AGpAey Bud Diony oy XA%&%BWW@‘E@*#‘% e deyae”
(s, 18H]0 2t Bhg expeeted praductisi obtgigyl in thesforme of a white pewvdgr with a yi %., Mélting
I Elffgr 'hg néel;il ﬂamt Qs?ﬁs&@%ﬁm?"i{ ﬁ%r?(e ﬁtse&oo%k{z )07 :Sh s, 9 1Bu,12.29¢h, 1H, 1/2
ZHVgr om I—6317’I2 s CF"R 1?%'@)22 §Hl)83 §§:§§1’ 2#{ yﬂr(fl’%)a/%nkb%?( %rﬁt}{;é}@% %u%&fpoﬁg’) w2

1711 cnferr DHz){@?N (8 TH]ICIEN), 3.2@8m e HeCHIO), 7.07 (m, 2H, arom. H), 8.20 (m, 2H, arom.
-58 - anpl e 14: 2-(S) - 4(S)-I\I-[4-hydroxy-3,5-bis-(

1, 1-di met hyt'et hyl ) - phenyl ] - 4-{ 4-

[ (i mi no(2-thienyl)nethyl)amn no] phenoxy}-prolinani de hydrochl oride (14):
14.1 Methyl 1gste e oL

2-(5)- 4%(18) l§§[ (Q/I 1%5114 t(4 rﬁztro hggz& gyrgolzdm ZE) (,er lra(t)ephenoxy)
proli ne: A sol ution of 4.37 g (30.7 rrm)l es) of 4-nitrophenol in 30 m
of anhydr oum b 1% Heroié’s) of trifluoRdabétR) dcefid@nged WitRdd @8l oFldRMatorhethane is added at

suspension. gt e R o O i r el o LI smefoome
i nert Fhercenptiar mixtddetie theagigitated for X houro a2 3G uand dinally éris c@cettrated nnderne
derivatibye {8Qum! %hm&p%ﬁtioh%esidue is diluted with 100 ml of dichloromethane and the organic
solution is washed successively 3 times with 20 ml of a saturated solution of Na,CO;, twice
with 20 ml of water and finally with 20 ml of salt water. After drying over magnesinum
sulphate and filtration, the organic solution is concentrated under vacuum in order to produce

a pale yellow oil with a yield of 78%.

25 193 Methyl 1-[(3,4-dihydro-6-hydroxy-2,5, 7, 8-tetramethyl-2-H-[ 1 ]-benzopyran-2-
vl carbonyl [-4-(S)-(4-nitrophenoxy)-pyrrolidine-2-(S)-carboxylate:

1.3 g (8.06 mmoles) of 1,1’-carbonyldiimidazole is added to a solution of 1.83 g (7.33
mmoles) of Trolox in 20 ml of dry THF. After agijtation for one hour at 23°C, a solution of
1.95 g (7.33 mmoles) of intermediate 19.2 diluted in 10 ml of dry THF is added dropwise.
30  The reaction mixture is agitated at 23°C for 15 hours and finally concentrated to dryness
under vacuum. The residue is diluted with 100 ml of ethyl acetate and the organic solution is
washed twice with 50 ml of water and 50 ml of salt water. After drying over magnesium
sulphate and filtration, the organic solution is concentrated under vacuum. The evaporation
residue is purified on a silica gel column (eluant: heptane/ethyl acetate: 6/4). The pure



added in one go. The reaction mxture is agitated at 20[err]C for 15 hours
foll owed by heating at 10 80[err]C for 2 hours in order to conplete the
reaction. After the reaction mixture has #&turned to 20[err]C, 200 m
of ethyl acetate and 100 mi of 1N soda are added to the nedium After
decant at i onfradtioas aregeullecte Hag evagorated hader UGBS $i \oedey tovipkdtudé hutelo®wPanidepns

Gor v e, Vbl ey of 6 SRLERE P DTS T, Ny (CHGRORAMBA A K2 0.
sol ution i slGH i Trdloay; €x63s(@y) i2HnCE), 3271 {2 §, 38, OCIBNB.80Mme bt Cixpdh 7(54.88 (2
dryness undgt 11SGHAGHSRRIE HICOHLO), Bl 5, REATHSS B (ol OB aeeh gy Of |

whi ch crystallizes ontaneoudly i'n’ait e’’crystdls’are cdll ected
and washed with 3 x 50 nl of ethyl et her . After drying, colourless
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CHC®): 5.22 (m 1H, HGCO); 763(m 20 4H, Ph). 142
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of _compounduid o LiddiofsssiMetting iR gl o-A4cT agi tation for 15 hours,
the reaction m xture is lutéd wth 100 ml of ethyl acetate. acidified at

25 Oferr]Cwith a 12N solution of HC and decanted. The organic phase is
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whi ch is used dicaebddyinté hydrbohldridel(®M: ng st age wi t hout additi onal

purification. NVR [err]H (CDO 3, 100 MHz, [err]): 1.50 (s, 9H, tBu);
2.60 (m 2H,_CH2); 3.80 (m_ 2H CH2-N; 30 4.60 (m 1H CHC®2); 5.07 (m
1H, HC-O; ”ihggrqtmol A1sed hthe sangs ag medegcnbpm focdntepmediate 2.4, intprigediate 19.4
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Example 20: 1-{(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1]-benzopyran-2-
yl)carbonyl]-3-(S)-{4-[(imino(2-thienyl)methyl)amino]phenoxy }-pyrrolidine
hydrochloride (20):

20.1  1,1-dimethylethy :3-(R)-{[(4-methylphenyl)sulphonyl]oxy}-1-pyrrolidinecarboxylate:

25 21.6 g (114 mmoles) of p-toluenesulphonyl chloride is added to a solution of 10 g (57
mmoles) of (R)-N-Boc-3-pyrrolidinol (prepared in a standard fashion starting from
commercial (R)-3-pyrrolidinol) and of 13.7 ml (171 mmoles) of pyridine in 150 ml of
dichloromethane. After agitation for 24 hours at 23°C, the reaction mixture is washed with 3
times 50 ml of a 1M solution of HCL. After decantation, the organic phase is washed with 50

30 ml of water followed by 50 ml of salt water and finally dried over magnesium sulphate,
filtered and concentrated under vacuum. The evaporation residue is purified rapidly on a silca



organic solution is filtered and concentrated to dryness under vacuumin
order to produce a brown oil which is purified on a silica colum

(el uant heptane/ ethyl acetate: 1/1). The péit-e fractions are collected
and after concentration under vacuum 1.35 g (43% of a beige powder 10 is

obt ai ned. Meddhirhg) (¢10antt hep et eI B ‘?’ﬂp
[erri) 1. Zo%dﬁgg)(?m 27e ﬂljnyéﬂl)?{?t Bu)é]ng) g opder té\lgl%dgﬁéek%%; 3. %8 m a%d
2H, CH2-N) (m 1H, CHCX2); 5.10 (m 2H OH, HC-O; 7.25-7.28 (2s,

2H, Ph-OH): .51 (m 4H, Ph-N2); 8.00 (vvide s 1 H, NHCO). _ 14. 4
(11 di ot i ﬁyf R RN reliansiate: © %1 38
(2.4 mol es) of |nterrred| ate 14.3 is dissolved in 30 mM of ethanol in an
autoclave  The e Bl WoldloP IRONEHE stk 42 hat Nacslifbell” 3 CIMEEBhiad! 783,
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ethyl ether /h a ure a r cry l1zation, 1t is fiftered
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60% Mel ti ngllBeildeC. NMR g{:@cﬂ Q00 MHz, 3)NN&S [ 9H, tBHCRAIm, n@pdﬂj; 3.60 (m,

h ND); q%‘??aé’%a Sfolin oG o8 o Ty Iy ool o,

5.10 (s, 1H, OH); 6.65 (m 4H, Ph-NH2); 7.28 (m 2H, Ph-OH): 8.00

(1 de 5,101 H20409). Rimophdhiy @cﬁné S)- N-[4-hydroxy-3, 5-bis-(1, 1
- di-net hyI et hyl ) phenyl ] f r’r%)
thl‘E‘hyI ) met hyI ) am nol phenoxy} pr ol i nam de hydrochl oride (14): A

hm' xture OI ) BXpetiinedal nproloed] Qed ¥ EeTRahEt S Hfht MebdibRs afof dinRimefistel 99.248
ours in q

gnee of 376
S- et hyl - 2- tHCBRHL #éﬁﬁ o RIAEE; THYE ngdﬂé}a r@%omép‘%‘hml is obtained wigh, ajquantifatiye
of |soproparY(lﬁ1d The reaction mxture is then concentrated to dryness under
30 vacuum and the evaporation residue is suspended in 50 ml of ethyl
acetate. After the addjtion of 50 m of a saturated solution of Na2CGO3
the organi ¢ PMasd-l(349dudra-6dvémay-2dckesttamerhyl-2H-[1 ] hantoppr ani 2-5) @sbaryljel- a

sat ur at gd sol utgp@-miro ag@?p redlidle: of water and 50 ml of salt water.
After drying over sodlms ghate the organic solution is filtered and

concentrated to dryness under vacuumin order to produce a yellow
powder whi cThesexperiidentat! pmtoeols uéddC& uR) widie 36 thHatldésiribed efoh Vihteatifdiatk €19.3,

ng_ pure fraetlOf.@5.$9 lef)lgg g in ermt:cf1 ateei9 Eonhcee '?e;qge% e'dO IIq)ro ﬂgte s % ’(c:alilrllje%1 after

chromatography on a silica column (eluant: heptane/ethyl acetate: 7/3). The pure fractions,

after evaporation, produce a beige powder with a yield of 23%. Melting point: 176-178°C.

« 2 NMR 'H (CDCls, 400 MHz, 6): 1.52-2.60 (m, 16H, Trolox), 2.62 (m, 2H, CH,), 3.50-4.40
~ (m, 4H, CH»-CHy), 4.80 (m, 1H, CH-O), 6.89 (m, 2H, arom. H), 8.20 (m, 2H, arom. H).

205  I-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[ 1 ] -benzopyran-2-yl)carbonyl]-3-
(S)-(4-aminophenoxy)pyrrolidine:

The expetimental protocol used is the same as that described for intermediate 14.4,
25  intermediate 20.4 replacing intermediate 14.3. A white powder is obtained with a yield of
78%. Melting point: 98-100°C.

20.6  I-[(3,4-dihydro-6-hydroxy-2,3,7,8-tetramethyl-2H-[1 ]-benzopyran-2-yl)carbonyl]-3-
(S)-{4-[(imino(2-thienyl)methyl)amino Jphenoxy}pyrrolidine hydrochloride (20):



686 ng (82 % of a beige powder is obtained which is immed ately dissol ved
|n5n1 of a 4M solution of HCl in 1,4-dioxan. After agitation for 15
hours at 20[err]C, 20 nl of dry ethyl eth is added to the reaction
m xture. The precipitate which appears is then filtered off, rinsed with 2
x 25 m of Theypmitdupl uetdéyr thenshne he dhat rdeaa‘nbw efor iimtemiedéate 0at, pnednelatd 720.57y
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car boxan deRhydtya@amide): 1860 ci3) voy (ammn“b5' 1616 cm!
6- di hydro-N- (4-ni trophenyl)-1-(2H)-pyridi ne carboxanm de: 15 900 ng (5
mol es) of 4-nitrophenylisocyanate is dissolved, under an argon atnosphere,

in a 1Example 2t r 2¢[(Bdedibiiré6ehyklraxy-21577,Bitetrimetinyt-2EviL | -benzopyran-2-8)-nmol es)
of 1,2, g 6- t etchAdY ﬂlagﬁ%ﬁi} ‘i“{Qe[ﬂhﬁmﬁg%%flﬁ}%@l)%nﬁﬁd]%bﬁmﬂ;ﬁoﬂﬁﬁe90

and agitation is maintal reacti o re 1s then
concentrated to dryr(%)s under vacuum and the evaporation resi due

placed on a silica gel colum. After elution with a heptane/ethyl acetate
t f d trated und
e N N L R e A
powder. Melting poi nt: 169-170 C. NVR [err]H (DVSO, 100 MHz, [err])
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ﬁ;pgrl gﬁgt aNMR l}gl : b13umﬁm& bja. ac§B91@5tBh_(2 H H, lat) fp%oa(xﬂ;% nr?ﬂmﬁe
repl acing Nh4: 3(5@53{&[ &i\ﬁfjﬁyﬂ@ PBNRRY! e H#ah A By 1% 830 (i bRoxam s
hydr oxyphenyl ) 3-(4-nitrophenyl)-4-thiazolidinone. A brown oil is obtained
ith i el H (CDA 3 + D20, 400 MHz, 6): 2.20
(m 28, c 3‘“@’"@&@%””5@“%R‘l%"ej’fflgs(so (m 2H, :CH-CHZ-N);)5.84
(m 2H CH=CH); 6.90 (m 4H, Ph); 9.32 (wide s, 1H NHCO). - 15.3 5,
6- di hydr o- %érﬁn&%lzglto 0‘3 YsddTBS id ) BN RIDR Nidsérivea( #d1) sftdthlefiali® 19.2,

car boxam de i ) i
1ntermed1atc 21.1 replacmg intermediate 19.1. NMR 'H (CDCl;, 100 MHz, 8): 1.50 (wide s,

20 2H, NHy), 2.10 (m, 2H, CH,), 3.10 (m, 1H, CH), 3.50 (m, 4H, 2 x CH;), 6.40 (m, 2H, arom.
H), 8.10 (m, 2H, arom. H).

21.3  3-{{(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-{1 |-benzopyran-2-
ylcarbonyl Jamino}- I-(4-nitrophenyl)pyrrolidine:

The experimental protocol used is the same as that described for intermediate 19.3,
25  intermediate 21.2 replacing intermediate 19.2. A yellow solid is obtained which is used

directly in the following stgae without further purification.

NMR 'H (CDCl;, 100 MHz, 8): 1.50-2.20 (m, 18H, Trolox + CHy), 3.45 (m, 4H, 2 x CHy),

4.40 (m, 1H, CH), 4.50 (wide s, 1H, NH), 8.15 (m, 2H, arom. H), 8.35 (m, 2H, arom. H).

214 3-{[(3,4-dihydro-6-hydroxy-2,5, 7, 8-tetramethyl-2H-[ 1 [-benzopyran-2-
30 yhcarbonylJamino}-1-(4-aminophenyl)pyrrolidine:



-61 - The experinental protocol used is the sanme as that descri bed
for internediate 14.5, N-(4- am nophenyl) 5, 6-di hydro-1-(2H) - pyri di ne
cat boxam de repl aci ng 2-(9)-4-(9)-1-[(111-

di et hyl et hoxy) car bonyl ] - N-[ 4- hydr oxy-3 5-bi s-(

1, 1- di met hyTh fexpgrithemall profocoli-used is then sanphesiakat) dgsexibadnfori dermétiiater 14.4,
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—CH-CHZ) 3.59 (m 2H, CH2-N); 3.98 (m 2H, —CH-CHZN) 5.80 (m 2H,

.5 m Ph 7.38 (s t hi ophene 8.16 (m 2H,
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cnerr]; vc=N (amdine): 1583 cnjerr]

N-[ 4- hydr oxy- 3, 5-bi s- (1, 1- di net hyl et hyl ) phenyl ] - 2- (R S)-{4-[ (i mno(2-
t hi enyl ) net iy )eaptrimt}mtlep;dt(}eoll -\sBl] - is hthez sdmel i as ethet rdesoribed dfor f mtemmadiee1 8 )4,

N
sodi um acet aydlovepovides esb?é?r)\)@ﬁl 4W61¥15>fr$|1"/®MQMQP0meh 3G NMR ( MSO
agi tated vi &s)rmqwzdsar i @g-zm (RINH,! Im}oxmcﬂgﬁz 85-3. 43395t nm xocﬁﬂz’é 487%m,
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f or ms abundmtnl H), 7.17 (d.AgiH,arl CONIS Jrea 6Ee) RS (d)ﬂ/ma/mQ@NH.tJhe7.6€lﬁzg,t7.961

mxture is OCan filtered. The precipitate is
sue€essi vel gnﬁf%ﬂ%?'@’a‘ ﬂi{ ‘er, 100 n{ of cold ethanol 20 and
100 m of eIRlyulcqﬁﬁahnde) Kisfem’ drvyw(gmuhnebhl&?écpo\z\der is obtained with a
yield of 87% I\/bltl ng p0| nt 120 121C NI\/R [err]H (Acetone D6,

100 MHz, 6) 0 O ; 5 (hunmp, 2H,
CO2H + NH) : E M.@é ¥ 5'bNi @H é;}neﬂsyl@_tbyll ﬂxhydthynﬂwpyll N-{4- [(%no,ﬂe [ (1,
1- di met y! et hoxy) Carthiéﬂylbﬂletﬁylﬁdﬁﬁho%ibﬁ JERRGRYL DH- fnidRold-RinfetiRink Shidee

carboxylic 25 experinental protocol used is the
sane as that descri t}gérq" nldﬁﬁ@nem ate 5.1, 2-(R S)-(4-
ni trophenyl)-4-(R)-thiazolidine carboxylic acid repl acing

4- (1 -but oxyygar bﬁ?ﬁ'—ﬁ@(ﬁ?—hz’methylethyl)-4-hydroxyphenyl]carbonyl}methyl N-methyl-N-
[(phenylmethoxy)carbonyl] glycinate :

This intermediate is obtained in a standard fashion starting from Cbz-Sarcosine and 1-[3,5-
20  bis(1,1-dimethylethyl)-4-hydroxyphenyl]-2-bromo-ethanone in the presence of caesium

£, carbonate in DMF. NMR 'H (CDCl, 100 MHz, §): 1.46 (s, 18H, 2 tBu), 3.00 (s, 3H, N-
N\ CHs), 4.20 (m, 2H, O-CH,-Ph), 5.10-5.40 (m, 4H, CH,-N(CH3) + CO-CH,-0-CO), 5.80 (s,

1H, OH), 7.30 (m, 5H, arom. H), 7.70 (s, 2H, arom. H).

222 4-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl ]-N-methyl-N-[(phenylmethoxy)-
25 carbonyl]-1H-imidazole-2-methanamine:

This intermediate is obtained, starting from intermediate 22.1, using the same experimental

protocol as that described in Tetrahedron Lett,. 1993. 34. 1901. A pale green powder is

obtained with a yield of 81%. Melting point: 200-207°C. NMR 'H (CDCls, 400 MHz, &): 1.40

(s, 18H, 2 tBu), 3.00 (s, 3H, N-CH3), 4.50 (m, 2H, O-CH,-Ph), 5.10 (s, 2H, CH,-N-COO),
30 5.20 (s, 1H, OH), 7.00 (s, 1H, imidazole), 7.20-7.50 (m, 7H, arom. H), 9.90 (s, 1H, NH).



benzeneacetic acid. A pale yellow powder is obtained with a yield of 59%
Mel ting point: 145-146[err]C. 30 NWR 1H (CDO 3, 100 WHz, [err]):
1.35 (m 9H, tBu); 3.40 (m 2H, CH2-S); 475 (m 1H, CH CO; 6.10 (m
1H N-CHS); 8.00 (m 4H, Ph); 10.00 (wide s, 1H CO2H).

1 6(2]“- h |e%3§3 3B {;if—bzs-(ll Jddmz}ijvwwgﬂ)hpnydr@%kmywmvﬁh&ﬁ NY@h&WInethdxyPi s- (1,
2 (R 9 - Las ni SEREH Y atrimg rylsibdlpdiomuimesnilst Beipidpofe:2-methanaming

experi nment al prot ocol used is the same as that described for internediate
14.3, 3-[(1y

di et hyl et hoxﬁ & rQbmm(f1 ) é) f pﬁtaé?‘“‘{‘ carbotnat ead dﬂ b)a %01]? itﬂ %zlmlxmée of 9.96 ml

car boxyl i c @6 43cmmgﬁshgf tring:thylsily ethoxymet yl ¢ or1de and 23 g (51.2 ml) of mtermedlate

2-(S) - 4- )2l if 306 n’fi'&ﬁﬁm«“' wmxtué aedlﬁ&wg iiméhe(;lA'tHE' AR QRHGRRYH 194 aie'aefor
white powder  is ting paint:

ed w
NMVR [err]H { b gt 5065 TK?FI;EOIVF&M }lyen ehmax@tf(dnqn zrmcuamﬁnfl@ereﬁéws@ ¢ @ zwh
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CONH) .~ 10 '8 g’?g%ezstk"’(“i sl fﬂ’éfﬁ%&ﬂ“gfhm THEs BRI WF%"% 4 hﬁmpe%swg fesidne 18"

5- bi s- (1, lpwtifredt dny hesilival ggblvehynr (Quant heptane/ethyl acetate: 1/1). The pure fractions are
(espgl Ergonf‘;%‘}&gmgﬁ%)or&r Qcﬁ})rotdﬁﬁ% Bxlelaﬁ' bﬂ%ﬁfv{]gx‘[éiﬁcai&* 36 N bebc/iIRf H @flg?lé,rzmo Hz,
12.2, 3-[(1910.0 (s, 9HgSifEthys).h. Mmy?bla%rﬁl),]l—ﬁ (5418\1;1d2 aRy), § QO {si 3H( N- Clﬂs),
éd'r gg; grynl g@%%pgm ok, O-C @Hz g, 4.70 (s E;}QHt igmi@ﬁde n§16® 2RO, 1) 20
( ?[s-m t r ophefiy 13“?‘#52%1(11@ % 3$R 88@13&:1 b‘%‘dl"‘é" ?)bggﬁ B> Hnarp e

formof a pH)é’60(s ZH,QIrdiH)JO\Ader with a yield of 21% Melting point:

196-198[err] C NVR [err]H (CDCl[err], 100 WHz, [err]): 1.40 (m 27H,
3 x tBu); 3.50 (m 4H, CH2-S + NH2); 5.00 (m 1H CH CO; 5.10 (s, 1H
OH); 6.0 (Wbe 45*[3 IHbjs- (- IakHineyhylegpDes-tordroxyipherpl-Nigeehyl 1 -(18- (s, 2H,

Ph-OH); 8.50 (g4 g:@zwﬂ)zéﬂto%}\@t{%z}??i mwa%é»mmgmy 3, 5-bis-(1, |

- di et hyl et hyl )p
t hi enyl ) net hyl ) am no] phenyl } - 4- (R) - t hi azol i di ne car boxam def umarate (16):

The experi nmeRd ak a{:ﬁéxﬁﬂobrmﬂ uséd tidethé adiﬁleaﬁs tihet debegkdd Ifedidi@nediate 14.4,
i nternedi ate, 14. er nedi at

2-(S)-4-(9) mier'[“ %ﬁ*f 2% el R e 43, 18 DR his abtaigedawigh  vield of 98%.

H (CDCls, 100 MHz, 01): 0.0 (s, 9H, Si(CHs)s), 0.9 (m, 2H, CH,-Si), 1.50 (s, 18H, 2

20 tBu), 2.50 (s, 3H, N-CH), 3.50 (m, 2H, O-CH,-CH,-Si), 4.00 (s, 2H, N-CH,-imidazole), 5.20
(s, 1H, OH), 5.40 (s, 2H, imidazole-CH,-OSEM), 7.10 (s, 1H, imidazole), 7.50 (s, 2H, arom.
H).

Y 22.5  4-[3,5-bis-(1, I-dimethylethyl)-4-hydroxyphenyl]-N-methyl-N-(4-nitrobenzoyl)-1-{[2-
(trimethylsilyl)ethoxy[methyl}- I H-imidazole-2-methanamine:

25 A solution of 2.67 g (14.4 mmoles) of 4-nitrobenzoic acid chloride in 50 ml of dry THF is
added dropwise to a solution of 5.34 g (11.9 mmoles) of intermediate 22.4 and 2 ml (14.4
mmoles) of triethylamine in 50 ml of dichloromethane. After agitation for 2 hours at 23°C, the
mixture is diluted with 100 ml of dichloromethane and the organic solution is washed twice
with 100 ml of salt water. After drying over magnesium sulphate, the organic phase is filtered

30  and concentrated under vacuum in order to produce a yellow oil which is used as it is in the
following stage. NMR 'H (CDCls, 400 MHz, 8): 0.0 (s, 9H, Si(CHs)s), 0.9 (m, 2H, CH,-Si),
1.50 (s, 18H, 2 tBu), 3.15 (s, 3H, N-CHj), 3.50 (m, 2H, O-CH,-CH,-Si), 4.80 (s, 2H, N-CH,-
imidazole), 5.20 (s, 2H, imidazole-CH,-OSEM), 5.30 (s, 1H, OH), 6.90 (m, 2H, arom. H),
7.15 (s, 1H, imidazole), 7.60 (s, 2H, arom. H), 8.10 (m, 2H, arom. H).



bi s- (1, 1-di net hyl et hyl ) phenyl ] - 4- (4- am nophenoxy) - prol i nam de. Conpound
16.5 obtained in 25 the formof the free base is then salified in the
presence of fumaric acid under reflux of -73- ethanol for 30 minutes. A
yel |l ow powder is obtained with an overall yield of 30% Melting poi nt :
201-204[err] C NVR [err]H (DVSO, 400 MHz, [err]): 1.37 (s, 18H 2 x

(2015 U U5 2 i el AT

N-CHS); 6.61 (simzd&i;ola‘mme)hanﬁmw (m 2H, NH2 amidine); 7.11 (m 1H

t hi ophene); 7.19 (m 4H, Ph-N); 7 42 (s, 2H, Ph-OH); 7.62 (m 1H,

t hi ophene); 7.73 (wde s, thi ophene); 9.69 (s Y\SIS’
H, CONH). Intermefiate 336:(73828- Mmmvl{e@rls]dlssobfe@ i é&ﬂdmﬂ@_@smng?eﬁ)eofpl
VC=N (am di Ekﬁﬁtlonlﬁﬁ“teﬁﬁﬂlﬁhﬁﬂnmomum ﬂuorlde in the presence, of 1 12¢g (18.7 mmolesirof

-63 - a di net hyl et hy hdro nyl -
{4- (i miho( ch}%ngggannne The reactlon mlxture 'is hezited und%r reflux t)or 5 hours ancyi tﬁmﬁy >Il)o e

ggi eny '4> et b ittty hto0 P BheNyE alrwitk Addieariexzo0 ﬂﬁoﬂ'étﬁbﬂ@baﬁibd]ahe( argamc phase
. -NILE enzepe-c sSson
reagent is d‘gegﬁntf‘g ‘33538‘? l)"flﬁloﬂoaomp? 91 gt gt eﬁ?“ﬂ%ﬁ?g% %“8‘? O mggﬂesmm Sufphatc,

ni t r obenzanfitiered randOébnotntated] prdedi vaxam. The evgmedtionnresidue us euiifieheat aadlhca

under ref | uy ﬂﬁ% @Wgnt dlcala?&’[iétﬁﬁéi ﬁ% oi§ Ofiar ) ‘ﬁﬂg %Qpe'%?eg ﬂr&%&& fhe&bé&ﬁenﬂﬂ)@@”t

terrper at ure I oure

times 100 nformfofeatmgi rfommtataenektnﬁ%ﬁglﬁm& B CRECLo#00 Mg d-56u@r18H, 2 tBu),
nmagnesi um sglophat 8H leGI@j)ed nnek cmlcn ﬁﬁdazémgers zoa@uqrn I 0 r 490 {0 1H,

Produce 2 el . 40,60 (A 4B aisty B4 S0 I AD ot ggaégm&semef uari :

concentrated under vacuum 3.26 ¢ of a yeI | ow powder is obtained with a

ield of .
gl ((34 n?t r(7)[2) enyI k[k 9%%9&'2 ime;lfygeti%(vy,r-[# ?’ gg']ogyp henyl]- % 'ﬁéz)él ?7 Qézzn%zfzeglf H#
i nt ermedi at e 17. dniderdle22-p@thanapr@: nmol es) of et hyl bronopyruvate are

I ntroduced successively into a flask containing 100 m of DWMF. After

agitating the 15 reaction mxture at 23[err]C, for, 1 hour, the sol utlon S
concent r‘gt edbe fxeerimental, protaepl used is the same as that described for intermediate 14.4

intermediate 22.6 replacing intermediate 14.3. An orange solid is obtained with a yield of
52%. Melting point: 129-131°C. NMR 'H (CDCls, 400 MHz, 8): 1.50 (s, 18H, 2 tBu), 3.10 (s,
3H, N-CH3), 3.90 (s, 2H, N-CH,-imidazole), 4.70 (s, 2H, NH,), 5.20 (s, 1H, OH), 6.60 (m,
2H, arom. H), 7.10 (s, 1H, Imidazole), 7.30-7.60 (m, 4H, arom. H), 10.30 (wide s, 1H, NH).

20 22.8 4-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]- N-{4-[(imino(2-
thienyl)methyl)amino Jbenzoyl}-N-methyl-1 H-imidazole-2-methanamine hydrochloride
et (22):

The experimental protocol used is the same as that described for intermediate 4.3,
intermediate 22.7 replacing intermediate 4.2. A light beige solid is obtained with a yield of

25 54%. Melting point: 250-260°C. NMR 'H (DMSO d6, 400 MHz, 3): 1.50 (s, 18H, 2 tBu),
3.20 (s, 3H, N-CH3), 5.00 (s, 2H, N-CH,-imidazole), 7.30 (s, 1H, OH), 7.35 (m, 1H,
thiophene), 7.50 (m, 4H, arom. H), 7.70 (s, 2H,a. H), 8.00 (s, 1H, Imidazole), 8.20 (m, 2H,
thiophene), 9.20 (s, 1H, NH"), 10.00 (s, 1H, NH"), 11.8 (s, 1H, NH", 14.8 (s, 1H, NH"), 15.2
(s, 1H, NH").

30 IR: veo (amide): 1635 cm™; vy (amidine): 1601 cm™.



evaporation residue is dissolved in 150 ml of dichl oronmethane and washed

successively with 100 M of water and 100 ml of salt water. After

dryi ng over nagnesi um sul phate and ff4-tration, the organic solution is
concentrated under vacuum The powder obtained is then agitated in the
presence of of |tered and
ri nsed 20 %%9&% I'@1[E(§fb§s)-g”ﬂé1h{é{l§1&l§yé}g nt SF&g@g@MJ%O of a

bei ge powder is obt a|thié%V1)methyl)WQ]Ph@YBolH‘PY“QIS@— %lg{xgwqed;ydromdlde (23):3
2-(4-nitrophenyl)-4-thiazol ecarboxylic acid: A solution of 0.82 g

Sol uti on of 2 hi il drreess)-4 groler 8 gs) i n 100 m of acet one.
After agitation 25 overni ght the precipitate forned is filtered off and
;n! Qfﬁ?ewo; rbl%% Q}Z oq%sﬁ ' m,[-g{%rf ester Goffgrg%frﬁ 52 c#rgél)?yiml\ﬁc &?{ba&% in'h Qandard
HCl . Af tSer f@dumbﬁﬁhmcstertfm@umqqﬁmmpﬂmé pyireler2eeaxhoxalic edd)/\dinhﬁedzsnﬂﬂ 100l of
ethyl acet a§%. DMEels added %@ﬁﬂéecatpﬁ@ Qmdél n?n ?x%lrﬂ ﬁfffo@ﬁle%‘dco Vﬁaﬁﬂﬁ&slon of 03 g

successi vel ter and 50 ter. The grganic

sol ution is d‘rmlmgfl\%‘datm i phalof dry DM Aftes gitetinncion cpabery aﬁﬂée@ B0

vacuum i n odofi@font 6 po@qy(nez anm6lek)O¥f PAWRBRInitYdYehzene Vih €10dmPTof UpHODNE! i& | ddded
Pgrt 250- 5;_% st r’E‘he reaction mixture is then heated for 3 hours at 80°C. After the reaction medium
N-[3,5- s (has]remimvdttb%&f)m iy petréd) tht® QP i f lah i@ ¢ Avatertmixpire ayd findlly diluted

thi azol ecar‘gfﬂé %g(?) r Iof ethyl ac a.cgta]gq %f%g Hggah&ﬁgﬁ %he ?{ggﬁlg gﬁilste% %gsﬂgﬁ WitlS3 AT 166

t hat, descri nte acl ng
i eer medi at@l efiwater fallowed b 08 anloofraels oivateri Ehmngamn solution isrisied ovelr magneéfuna

yel I ow pOV‘Uéi‘l'lpHé‘cet |ﬁ1t@re)i' Al CoREendhidd UMabt {2GuROTRE eva%ﬁ?a:tr%ﬁ%ﬁﬂﬁe] Q plﬁ'mgd [oara 1 H

(acetone err 8I—1|1‘hF (s %‘g

621 (m 2rhlice gopumy (elagnbohipianeliys! acetated syt g parecliecons aag coleled

9. 93 (wisde evapdrsted Godd¥hacuum in orderkd ploduce a pale yellow powder with a yield of 49%.

N-[ 3, 5-bi s(1, 1-di net hyl et hyl ) - 4- hydr oxyphenyl ] - 2- (4- am nophenyl ) - 4-

t hi azol ecar boxam de: 10 3.59 g (16 nmmmol es) of SnCl 2, 2H20 is introduced

i nto a sol W3dd-(éhitrapthenyiie i atyerole?2-darboxioacid: 3.18 mmles) in 50 m of

an et hyl acetate/ethanol/acetone m xture (2/1/2). The reaction
A solution of 0.5 g (7.1 mmoles) of KOH in § ml of water is added to a flask containing a
solution of 0.87 g (3.5 mmoles) of intermediate 23.1 in 20 m] of THF cooled down to 0°C.
The reaction mixture is agitated for 24 hours at 23°C and finally diluted with 100 ml of ethyl

20 acetate. After decantation, the organic phase is eliminated and the aqueous phase is cooled

down using an ice bath before acidification with a solution of concentrated HCIl. The
precipitate formed is then filtered and washed twice with 20 ml of water. After drying. the

expected product is obtained with a yield of 66%.

23.3  N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-1-(4-nitrophenyl)-1H-pyrrole-2-
25 carboxamide:

The experimental protocol used is the same as that described for intermediate 14.3,
intermediate 23.2 replacing intermediate 14.2. The expected compound is obtained in the
form of a greenish powder with a crude yield of 25%. The product is used as it is in the
following stage.

30 23.4  N-[3,5-bis-(1,I-dimethylethyl)-4-hydroxyphenyl]-1-(4-aminophenyl)-1 H-pyrrole-2-
carboxamide



m xture is heated under reflux for 5 hours and finally after cooling down,

concentration to one half is carried out under vacuum The evaporation
residue is then poured into 50 m of cold 75~ water, the precipitate which
forms is diluted with 100 mM of ethyl acetate and 25 m of a 15 saturated

sol uti on of Wlmaﬁtﬂi protovalyused dstsithidarits tHat ddserid tﬁﬂmfdi‘inb&etealﬂdl iM&mediate

filtrat ase. i s d sugcessi v 0
o Pt e, 27 R bRmelle PSP ROl SRR On R bl o
suphat e and mixture /Do, whitrpasvdgaisiobtaimdduwithomyickl of 61%. Muliirgyyoiatt 21B-Drase
vacuum in order to produce a bright yellow g)owdﬁr whi ch |3 purlfleg by

shing wt Heptane m xture (90/10 The expected conpound is
\gﬁt ai ngd in%g %?3 féfsnﬂldf'dléleﬁ%deé@i)e‘} -toedroppieret]- il 4-i(ming(2| d of 55%

Mel ting point: rReryledher [EH- %,,171013_2 ca,g,ggg,gbhgé) afherr]): 1.49
(s, 18H, 2 tBu), 4.00 (}\?vlde gp / I-€ 11 (s, 1H, y]dp &{g&?zsb (m

2H, arom H), 7.60 (s, 2H, arom H) 7.81 (m 2H, arom H), 8.05 (s, 1H,

t hi azol e), Ql‘lrl:(bxpenmet(tain p)‘etosol u’lsbﬂ isGinilid) to that describéd for intermediate 1 3 intermediate

HEERe L2 RS s b B o

t hi enyl ) net hy]z 2/
The experi méYielting pm@ @8é+ 7@s%cNMR Hh DMS0edG $00 Az 09 s t.85 ke d 8HoR tBu), 6.36 (s,

d S digt e
val F{)V@Epg%g}ﬂ CH), 678< | MeBRA! Pof {s S SREAGEDS 16 HRELAL ) 1745 off 7,

g o PR Storh i e 0L i H 5 18 4 oo g .16 oo s B N sfa 9894(mide
6.89 (s, 1Hs, ﬂfDCONHMN(Eﬁ) 1%1&9(%@3 1%:; H7.63 (m 4215 a;m tl)b g ié Ersn

arom a , . y
1H~va:8m E;’ g‘\?gm?@ne)dgg?’c?ﬁvwa@?‘fi )Eié&gﬂgm (wide s, 1H NHerr]),
10.02 (s, 1H, CONH), 11.50 (s, 1H, NHerr]). IR vc=0 (am de): 1660
cnierr]; VC% nej. RE 556181 3 Wifetnl tethyl)-4-hydroxyphenyl]-3- {[4-[[imino(2-

-65 -
N-[ 3, 5- bi s(1, 1- di net hvn@vameshymamwﬂmwpﬂﬂf@mﬂ}@ -ingyladolidinpherhydr¢ipdide (24):
t hi enyl ) net hyI ) am no] phenoxy} - pyrrolidine-2-(R)-carboxanm de di hydrochl ori de

4705 - (421 HonBOGE bifigieon-Liviborghomsl- Vit heheostiobupeat o

4.38 g (31.5 nmol es) of 4- nitrophenol in solution in 40 m of anhydrous

2
N- et hyI 2- 0 17.ml Q rﬁé]g}y gi&%g\f?r? %o%dd anate is a&l@c\{mt ﬂas?( Sontainy geggtl)lgt?onogf(ﬁlS °

g (31.5 mml es) 0
(2 mmoles) of intermediate 10.2 in 5 ml of DMF. The reaction mixture is agitated for 2 hours

at 23°C and finally diluted with 100 ml of ethyl acetate and 25 ml of water. After decantation,
the organic solution is washed with 25 ml of water, twice with 25 ml of salt water and finally
20 dried over magnesium sulphate. After filtration and evaporation, the residue is taken up in
isopentane in order to finally produce the expected product, in the form of a pink solid, with a
b yield of 83%. Melting point: 169-171°C. NMR 'H (DMSO d6, 400 MHz, 8): 1.30 (s, 18H, 2
tBu), 3.35 (t, 2H, CH,-NH, J = 6.0 Hz), 3.60 (t, 2H, CH,-Cl, J = 6.0 Hz), 6.20 (t, 1H, NH-

CHa, J = 5.6 Hz), 6.60 (s, 1H, OH), 7.10 (s, 2H, arom. H), 8.30 (s, 1H, NH-Ph).

25 242 1-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-2-imidazolidinone:

A solution of 0.22 g (1.93 mmole) of tBuOK" in 2 ml of dry DMF is added to a solution of
0.56 g (1.93 mmole) of intermediate 24.1 in 10 ml of dry DMF. After agitation for 3 houts at
23°C, the reaction mixture is diluted with 50 ml of water and 100 ml of ethyl acetate. The
organic phase is decanted, washed successively with 50 ml of water and 50 ml of salt water,
30 dried over magnesium sulphate, filtered and finally concentrated under vacuum. The brown
oil thus obtained is taken up in isopropyl ether in order to produce a white powder with a yield
of 51%. Melting point: 205-207°C. NMR 'H (DMSO d6, 100 MHz, 5): 1.40 (s, 18H, 2 tBu),



m of anhydrous N-nethyl-2-pyrrolidinone in a three-necked flask cool ed
down to O[err]C under an inert atnosphere. The reaction is
acconpani ed by a significant rel ease of h>7élrogen. After 10 agitation for
one hour at O[err]C, 6 g (15 mmles) of 1-(1,1-dinmethylethyl) and 2-nethyl
4-(R) - 4.60{(m, 2H, CHy), 4.90 (m, 2H, CH,), 4.90 (wide s, 1H, NH), 5.00 (s, 1H, OH), 7.15 (s, 2H,
[(4 nmet hyl pherﬁ}ll}bsul phonyl ] oxy} 1,2- (R) -pyrrolidine | car boxyl até i s added
in one go, agitation is maintained for anot her 15 hours at 23[err]C
and the reaction is conpleted by 5 hours reflux. After the

conyl A SR A "#J?’eﬁ’?ﬁ%ﬁxgk (f# Fopthi ekl

decant ati on, themsid@@éldwowase S reextract ed twice with 50 m of
et hyl acetate. The organi c phases are col | ecteed and washed

Shase. di Lapbehehs mmotes of 4 Hapbenzoic and Pherides Afdeey POMEA e SBRTot 108
fi Inalhl y Witl(B. mlﬁmdlesgfofsméﬁnedmem 2M taelinxdﬁe/ oNZ0 Bl SF acetomtnlémﬂﬂw mlmf THF,
supate an 11t | util o 1S C centr m
in order forld V% Sbﬁfﬁooﬁu%@t i;enm ?e\fj] %ﬁ&ﬂ?\?fs%ﬁa&%‘ 'if/hg@ﬁr *}gétaﬁ f‘j’fg r?¥ 29&]

si lica col uthe readtisambixtune it dihgddewlily [10@ 6l of dédhidremetBAR) andTiHlemp of salf watet. iThes

| | ect t
pal e yel Féwg%aﬁﬁﬁah%%“%.d%?%%fﬂgﬁg%we%rr {%ﬁa%& afee}flm@‘”é??%%ﬁfﬁm
1.41 (s 0 9Hsulphate. Afmfyl ationpnd cancentmtiqpmyer wicgomy the exaporatiqn residye
(m 1H CH b isopropyl etti® inlbide Eﬁduce a yello@ s&ﬁi With a?yléld 8f 3% aflr dr§m§ ZMEH%ng

2 arom

1685 car boRgiTh>250°C IR BRIk O MEGr PbI 4 (e L83 RS20 gn, 4H, 2
sol uti on of CH,14.29 (6301,/0M), 72D (a2Hakdm. H)13.80 (mpIH viaser H), 8.25d e AHd aropuith e
at 0OCto a solution of 7 g (19 mmoles) of internediate 18.1 in 1 00
m of methanol. The reaction m xture is agitated at 23C for 15 hours
and final y%dncé-t[ﬁ r5shidd1tdimdihjaletkal)f4-h;rdd®qypkau3°f{(4mimphenyl)carluhnjfﬂtz-on
with 5048 of ;e4hy ptate and 50 m of 1IN soda, the mxture is decanted.
The organi c p ase is elimnated and the aqueous phase is acidified
cold with 1M HCl. The product 30 is then extracted with 100 m of ethyl

acet at e. Thahe egsefintent® btdtdcdNuded i Siflar@thadevdribdd &2 iftermediate 04. 4Vhﬁfeﬁhe<ﬁﬁllé

50 ml of Af t I h t 1t
the' . coPhd ahierins dyetsdbid 120 THE xR krmich i, 2PBT 1 Gy b e vhke
obt ai ned wi powderywieh alyistd G6#%. Meltingbbin 2 2603€. (NDDR] "B (CINCI;,Ma0, MHey )] 1.40 Ts,45

N, s SWHZZ o’ Eppdio & gh %%*%2 415 sl O e 2 rom ), 7, 28

(m 35 20H, awobH), PO (m, 2H, arom. H

-66 - 183 1, 1d|rrethylethyl 2-(R-{[[3, 5-bis(1,

| - di met hyl e 1)-4- _,. , .

hydr oxyphen?ﬂ‘%arri’ 'ﬁ@ftbé?(frdPf{”?"}‘t-hlll-efhg‘yiﬁiﬂidﬁ?"typ’éfﬁ’ﬁgh%{{?()[IWP‘P@T i di ne-1-car boxyl
at g+ thienyl)methyl Jamino [phenyl carbonyl}-2-imidazolidinone hydroiodide (24):

The experimental protocol used is identical to that described for intermediate 1.3,

intermediate 24.4 replacing intermediate 1.2. The expected product is obtained in the form of
25  a light beige solid with a yield of 79%. Melting point: 220-260°C. NMR 'H (DMSO d6, 400

MHz, 8): 1.30 (s, 18H, 2 1Bu), 4.00 (m, 4H, 2 CH,), 6.95 (s, 1H, OH), 7.20 (s, 2H, arom. H),

740 (m, 1H thiophene), 7.50 (m, 2H, arom. H), 7.70 (m, 2H, arom. H), 8.20 (m, 2H,

thiophene), 9.20 (wide s, 1H, NH"), 9.90 (wide s, 1H, NH"), 11.60 (wide s, 1H, NH").

IR: Voo (urea): 1735 em™; ve=o (amide): 1649 cm™; vewy (amidine): 1595 cm™.

30  Example 25: 3-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-4,5-dihydro-N-{4-[(imino(2-
thienyl)methyl)amino]phenyl}-5-isoxazoleacetamide hydroiodide (25):



The experinental protocol used is the sane as that described for

I nternmedi ate 14. 3, Internmedi ate 18.2 replacing internediate 14.2. A
bei.ge powder is obtained with a yield of 75 43% Mel ti ng point:

140- 142[err]C. NWR [err]H (CDC13, 100 MHz, [err]): 1.45 (s, 18H, 2 tBu),
1.50 (s, 25.1 913, 5Bul, 1-din2thlathy LM, 4-ﬂih2drﬁkj2)>enzané9c51rbmméH 1/2 CH2), 3.75

(m" 2H, CH2), 4.65 (m 1H, CH N), 5,10 (m 2H, CHO + OH), 6.98 (m
2H, arom . 7.31 (s, 2H, arom H), 22 (m 2H, arom Ei 9.10 (w de
s, 1 H, CO Rhjp, intermediate g paepared @c@ndm toy hre eXperinentaRprqtpéad deseribied (in J. Med.

1- di met hyl eCy)éﬁh,) 1997. 1@ 50- 60 starting from commerc1a1 3,5-di-tert-butyl-4-hydroxybenzaldeh: %
hydroxyphenxf]ﬁ‘gp noJ car bony F % nophenoxy) pyTrol1di ie- 1- car boxyl
ate: © WEWH ‘lﬁaﬁ t@“’%@ -is the same as that described
for intermediate 14.4, internedi ate 18.3 replacing internedi ate 14. 3.

111} and coftcent PRERH RS AN TALPHIRE e ror el B s

obtained in the formof a beige powder with a yield of 70% Melting point:

150 (5. onth B o F@@h@ e st Yoy el hcion f 1B 31

1H, 1/2 CH2§26), edia(29. by A Deigecolifl)is oataed with a erude yield
CH O, 5.0471%, Tﬂé‘bro@'& 1s ed &rédﬁly nffﬁle f@l‘l&ﬁh% kﬂa%e \Zﬂtﬁé’ﬂt (aédmgl'fil pififiéatioh) . 9. 10

(wde s, 1H
1-di rrethyl et hyl) - 4- hydroxyphenyl] 4- (S) {4- [(|mno(2 20

t hi enyl ) met 2yB) ammg»] Memx;y} 1irhéthpledlyipa-Idkdnypienylpaxadihidrodi-hy dr o

chlorid (18) led ({ea experl mental protocol used is the sane as that
deseri bel for | n PHARREI AU i nternedi ate 18.4 repl acing
3- (4- am nobenzyl) - th| azol i d| ne The free base, obtained in the f or m of

a light yel Tﬂé"ieﬁ&%e‘ff mt’eﬁnééﬁxit@% hym?; ﬁr{eg%%eﬂ Btﬁ]ﬁen%'i@a%gfﬁ%aﬂfedjogt under

eCIUI val ent s _of ution o

agitation f&e SP@%B‘ERdé“OT{ShQ? thosg: idg $°F1§F‘§ 1?57’6”7"131341’% Legt. £1996.0 3% {26, HYS5. The
crystal s arexpsoehedmpbintl RCsHiANA fnOthk FvRe by bW loilekite . ylaiBQ)fQPQWCNm 'H

pé%“@élifn?%@sn@wﬁ 5 1.0/ 8, BB, 2 b P B - Cron Wra S bt e =
% 2623 E?nls i8ﬂ8 Hz)t B9Y (d2. 1Y I(/i?nCngH;-l\IJ./E Q62) Hz. and5J—2581Hj)m§ 1mmdd 1, IZE-lI)Hz-26
e )élé g??éHz %H%yafi}(d%‘gh/zéﬂ Equ)r f;v‘% 1&0

H), 7.42 305.10fmn, P H)érﬁO( ;OHR 758 (5,2H, ampno ). H) , 8. 17 (m 2H arom

H, 8.81 (wde s, 1H, NH[err]) 9. 03(wi de s, 1H NH[ err]), 9.78 (w de
s, 1H, NH),

(wi de s, I—PS’L RIH[Z%[#? &’}S(I Mm‘éfw)efh( % ’g’éﬂo(xyﬁ@ 7—5‘"% Zmrm M&g eggﬁi{%ﬁc 11,50

1652 cr‘r{ err].
This intermediate is obtained by the saponification of intermediate 25.3 according to an
20  experimental protocol described in J. Med Chem. 1997, 40. 50-60. A white solid is obtained
with a yield of 74%. Melting point: 229-231°C. NMR 'H (CDCls, 400 MHz, 5): 1.50 (s, 18H,
2 tBu), 2.70 (dd, 1H, 1/2 CH-C=N, ] =16.3 Hz and J = 7.5 Hz), 2.90 (dd, 1H, 1/2 CH;-C=N,
J=16.3 Hz and J = 6.0 Hz), 3.10 (dd. 1H, 1/2 CH,-C=0, J = 16.6 Hz and J = 6.9 Hz), 3.50
(dd, 1H, 1/2 CH,-C=0, J = 16.6 Hz and J = 10.2 Hz), 5.05 (m, 1H, CH), 5.50 (s, 1H, OH),
25 745 (s, 2H, arom. H).

4

255  3-[3,5-bis(1, I-dimethylethyl)-4-hydroxyphenyl]-4, 5-dihydro-N-(4-nitrophenyl)-5-
isoxazoleacetamide:

The experimental protocol used is the same as that described in Org. Prep. Proced. Int.
(1975), 7. 215 starting from intermediate 25.4 and 4-nitroaniline. A white solid is obtained
30 with a yield of 45%. Melting point: 149-151°C. NMR *H (CDCls, 400 MHz, 5): 1.50 (s, 18H,



-67 - Exanpl e 19: Methyl 1-[(3
, 4- di hydr o- 6- hydroxy-2,5,7,8-tetranet hyl -2-H[1]-benzopyr an- 2-
yI )-carbonyl ] -4-(S)-{4- [(| m no( 2-t hi enyl) r’r@’f‘nyl ) ami no] - phenoxy}
-pyrrolidine-2- (S)- carboxyl ate hydrochloride (19):

19.1 | '1[1'( 1, 2{E\hmr7wilnelﬁyl/7. (&hebéN);ﬁtSlS;(ﬂd AF, 3)2 FHZM dpdrﬂénbﬁy)md;f % 7(5;&),
Y bat os PP RGO, 2 Srpcoq, 1 FIB FitRSh T2 651 768, A% Fé
and 2- nel 6y |Hz and4< H).1 Hz), &Qﬁe(nh;lﬂpﬁféﬁyff F& (s bl%o@&lb | 738+ zH ,apora i), 7.70 (lfn

pyrrol i di negc oxy | Load o the
1- (1, 1-di rretglgyiﬁg?hw @@%ﬁi% \é%nl‘\m QQO@IHSR@I £oy.

4- (R)-{[ (4-met hyl phenyl ) sul phonyl ] oxy} 1 2- (R) - pyrrolidinedi carboxyl ate
derivatiye. 2486 Iizrs;5w£¢t@demyl@myw-hﬁm@pkyny§d¢ 5-Airy - N gu-omatophemyp-3-e
powder V\nthayleldo % . Mel ting poi nt: 155-157[err]C. NVR [err]H
(DVBO d6, 400 MH"""[ZQF??? amide37 (27s. 9H, tBu), 2.22 (m 1H, 1/2 cH2) ,
2.62 (m 1H, 1/2 CH2), 3.45 (m 1H, 1/2 CH2), 3.62 (2 s, 3H, OCH3), 3.78

(m mlH 1 ZT% e@( itgdntal’ pitfodol ustd! %'\%agmé ix%“cgﬁt”p@s%ﬁb?cfjﬁbxo)imeﬂn&ﬁté 7. 2H

4-(9) - (4 ni IResplediate33-5 pomlecing mtﬁmeémeesﬂ Eatoetguriest oil s obtained gvidh a(yiejd of
nmol es) of  Bogef Nméﬁqebcgg,aoeqwﬁz CB)I ukeds HhZJEQu)Tb 6of (dd, ol mz QRBLhaNET &S

added at, 1500 42 -39 1L 9% <dam%psg@§ kX)W ETE0 A ety L
2 hours at 2H] B’Qr(IH;-GﬁO I 1=r1617| Nz amd I s 7COHEk 8150 dé,d HyndeCH2C=0y dcul6ny HEnad
evapor ati ony Lo fiyey L@ thiey s 10 (RO’ s B SLIUSE TR B3R Wl 1),
sat ur at ed s@20t(ingAHodromaPIRAR50 (lsyﬁfé,eirom H), & 1f0H(s,231, NH-€O)wat er and finally

with 20 m of salt water. After drying over rragne5| um sul phate and
filtration, the organic solution is concentrated under. vacuumin order to

produce 254 péild 8. ddimenyigih-4hydrasyphesyl] 7adihydrosN-({ (iminadgs hy |
1-[ (3, 444li hydr o- ﬁnéhyymaﬂcylj&nﬁoﬁ%rzﬁlﬁﬁfzmid’lédcet&nﬁﬂie[%lird?@dk‘!@IQZ'S)an 2-

yl ) carbonyl ]-4-(S)-(4-nitrophenoxy)-pyrrolidine-2-(S)-carboxyl ate:

The experimental protocol used is identical to that described for intermediate 1.3.
intermediate 25.6 replacing intermediatel.2. The expected product is obtained in the form of a
pale yellow powder with a yield of 72%. Melting point > 260°C. NMR 'H (DMSO d6, 400
MHz, 8): 1.40 (s, 18H, 2 tBu), 2.70 (m, 2H, CH,-C=N), 3.20 (dd. 1H, 1/2 CH,-C=0,J = 16.8

20 Hzand J = 6.8 Hz), 3.60 (dd, 1H, 1/2 CH,-C=0, J = 16.8 Hz and J = 10.2 Hz), 5.00 (m, 1H,
CH), 7.35 (m, 6H, arom. H + OH), 7.80 (m, 2H, arom. H), 8.20 (m, 2H, thiophene), 8.70
(wide s, 1H, NH"), 9.70 (wide s, 1H, NH"), 10.30 (s, 1H, NH-CO), 11.20 (wide s, 1H, NH").

Y IR: Voo (amide): 1650 cm™’; vey (amidine): 1603 cm™.

Example 26: 4-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-N- {4-[(imino(2-
25 thienyl)methyl)amino]phenyl}-N-methyl-2-thiazolemethanamine hydrochloride
(26):

26.1 2-{[(1,]-dimethylethoxy)carbonyl]methyl}amino-ethanethioamide:

The experimental protocol used is identical to that described for intermediate 17.1, N-Boc
sarcosinamide (obtained in a standard fashion starting from commercial sarcosinamide and

30 BocOBoc) is used as starting product in place of 4-nitrobenzamide. A white paste is obtained
which is used directly in the following stage.



1.3 g (8.06 nmoles) of 1,1'-carbonyldiimdazole is added to a solution of
1.83 g (7.33 nmmol es) of Trolox in 20 M of dry THF. After agitation
for-one hour at 23C, a solution of 1:%5 g (7.33 nmmol es) of

intermediate 19.2 diluted in 10 m of dry THF is added dropw se. 30 The
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Trol ox), 2. @Bazole), 270 (CBH) aroth. §1)- 3. 71 (2 s, 3H, OCH3), 3.85 (m 2H, CH2),
4,70-4.88 (2 m 1H, CH-N) 5,02 (m 1H, CHO, 6.82 (m 2H arom H),
8.20 (m 2H, ar ﬂ? 19.4 Methyl 1-[(3,4-dihydro-6-hydroxy-2,5,

7, 8-t et rametzﬁﬁl - 2 =/} fb@‘ﬂdedrm{kyie&u'l)%hydroxyphenyl]—N—methyl-Z-thiazolemethanamine:

yI ) car bonyl ]-4-(S)-(4- am nophenoxy) pyrrolidine-2-(S)-carboxyl ate:

The protocol ng is t rre as that described for internediate 14. 4,
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110-
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16H, Tthidzole), 7. 20 G52 raro@dHI).CH2) , 3.45-3.60 (2 s, 3H, OCH3), 3.70 (m
2H CH2) , 451(m 1H, CH N), 5.02 (m 1H, CH-O) 7.00 (m 2H, arom
, 7.39 n& 3H, arom H), 8.16 (m 2H, arom H, 880 (wde s, 1H,
NH[ err]), 9264 (4ul#18-bis(l idimediepletiyl): H-hyditoxpheayl] Qe nthy LN, (4t 8pHeh)) - 2-

thiazolemethanamine:

20 The experimental protocol used is the same as that described for intermediate 1.1,
) intermediate 26.3 replacing imidazole. A yellow solid is obtained with a yield of 23%.
N Melting point: 199-201°C. NMR 'H (DMSO d6, 400 MHz, 3): 1.40 (s, 18H, 2 tBu), 3.25 (s,
3H, N-CHj), 5.10 (s, 2H, CHy), 6.95 (m, 2H, arom. H), 7.10 (s, 1H, OH), 7.60 (s, 2H, arom.

H), 7.80 (s, 1H, thiazole), 8.05 (m, 2H, arom. H).

25 265 4-[3,5-bis(1,I-dimethylethyl)-4-hydroxyphenyl /]-N-methyl-N-(4-aminophenyl)-2-
thiazolemethanamine:

The experimental protocol used is the same as that described for intermediate 17.5 ,
intermediate 26.4 replacing intermediate 17.4. The expected product is obtained in the form of
a beige foam with a yield of 71%. NMR 'H (DMSO d6, 400 MHz, 3): 1.40 (s, 18H, 2 tBu),

30 2.90 (s, 3H, N-CHy), 4.50 (wide s, 2H, NH), 4.60 (s, 2H, CHy), 6.50 (m, 2H, arom. H), 6.60
(m, 2H, arom. H), 7.10 (s, 1H, OH), 7.60 (s, 2H, arom. H), 7.70 (s, 1H, thiazole).



20 IR vC=0O (am de): 1650 cnjerr]; VC=N (am' dine): 1611 cnferr].

Exanpl e 20:

1- [ ( 3, 4- di hydr o- 6- hydr oxy- 2, 5, 7, 8-t et r anettryl - 2H-[ 1] - benzopyr an- 2-
yl)carbonyl]-3-(S)-{4-[(im no(2 t hi enyl ) net hyl ) am no] phenoxy} -pyrrolidine
hydr ochl or i 266 ( 20)3,5-bis(1,1 d%t@l&hyﬂ#%ﬁ%&}pﬂeﬁﬁlﬁw-{4—[(zmmo(2-

:3:(R 4- et h i di b -
23 6 (114 mol e R R AR R D lgpt e AR i @Y o
of 10 g (57 mol es) of (R)-N Boc-3-pyrrolidinol (prepared in a

tandard f - di-nal d4 af
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;)r gguce a pgpgﬁgde i ové iwjl% PE‘hWﬁﬁ%@ sagﬁt 3@5} {50 (WIHC g’oﬁg Ifh@) IR:

1- di et hyl evday(armd(:)S)l@(SdGml,t\rcgp(wndiny); 16tsmt ol i di ne- car boxyl at e:
The experi nent al prot ocoI used is the sane as that descrl bed for
i nternedi ate 18. 1, nternediate 20.1

S TR olamaie 403,53 e ythy B4Ryt phenyT] N-(4-[(mino@-

net hyl phenyl ) sul phowhﬁﬁm&hﬂ)a%nﬁﬁbhﬁwd}r “Rlhéthyledi-Gaidassiy-bah&hardfiine/at | ve.
The expected btained in the formof a |ight yellow
posler V\nthayleld}& g’&f?\é ing point: 112-114[err]C. NWR [err]H
(CDA 3, 100 MHz, [err]): 1.45 (s, 9H, tBu), 2.20 (m 2H, CH2), 3.60 (m

4H- CH2- o) 1 5. 29{ érﬂzs(v(%l?'-dz %thﬁg d%&}%ﬁ;l@;r]?g(r.%h)}m (BB ok 3ppar om

(trimet ylszlyl)ethox ethyl}- 1 -zmzdazole-Z-methanamme

15 The experimental protocol used is the same as that described for intermediate 1.1,
intermediate 22.4 replacing imidazole. A yellow solid is obtained with a yield of 53%.
Melting point: 149-151°C. NMR *H (CDCls, 400 MHz, §): 0.0 (s, 9H, Si(CH3)s), 0.9 (t, 2H,
CH,-Si, J = 8.4 Hz), 1.50 (s, 18H, 2 tBu), 3.15 (s, 3H, N-CH3), 3.50 (t, 2H, O-CH,-CH,-Si, J
= 8.4 Hz), 4.80 (s, 2H, N-CH,-imidazole), 5.20 (s, 2H, imidazole-CH,-OSEM), 5.25 (s, 1H,

20 OH), 6.90 (m, 2H, arom. H), 7.10 (s, 1H, imidazole). 7.60 (s, 2H, arom. H), 8.15 (m, 2H,
arom. H).

W 272 4-[3,5-bis(1, I-dimethylethyl)-4-hydroxyphenyl ]-N-methyl-N-(4-nitrophenyl)-1 H-
imidazole-2-methanamine:

The experimental protocol used is the same as that described for intermediate 22.6,

25  intermediate 27.1 replacing intermediate 22.5. A yellow solid is obtained with a yield of 44%.
Melting point: 209-211°C. NMR 'H (CDCls, 400 MHz, 8): 1.40 (s, 18H, 2 tBu), 3.20 (s, 3H,
N-CH3), 4.70 (s, 2H, CHy), 6.80-7.10 (m, 3H, arom. H), 7.20-7.60 (m, 3H, arom. H + OH),
8.10 (m, 2H, arom. H), 12.00 (s, 1H, NH).

273  4-[3,5-bis(1, I-dimethylethyl)-4-hydroxyphenyl]-N-methyl-N-(4-aminophenyl)-1 H-
30 imidazole-2-methanamine:



The experinental protocol used is the sane as that described for

I nternmedi ate 19. 2, Internmedi ate 20.2 replacing internediate 19.1. A
brown oil is obtained with a quantitativesl- yi el d. 20. 4

1-[ (3, 4-di hydr o- 6- hydr oxy- 2, 5,

7, 8-tetramethylexd Hn{xéﬂtalb‘faﬂﬁwr&@d 43 Ytht C@aﬁko 3y |that3destbed for intermediate 144,

(S) (4- mtrophen experi nent al, protocol,

the sane asBifHE xésf’yi F@W"&rmﬁeﬁﬂf‘é“%af‘ét a @gegfoam Is ObtP’ﬁ‘P‘émcﬂ vig °§§7§/"
repl aci ng i NIMR MEGCBICE, 180 RMH4, 155 16403 cleg mth Ux80 sS3HbN$(EH|§,d4@(B(s?QH CH)),

chr omat ogr a a yl tate: The
pur e fractlgﬁé 4%(%1%5*%@2 g@\hﬁb‘f”zgg‘f % g@%&ﬁ@@ g %2&’53@%@%6§b>ﬂ%l d
of 23% Akl 2EHparomoH)t6.80L (861 H, Alidazolel;.7.400(s, 2HMdbrhady. ] H (CDC [err], 400 MHz,
6): 152260(m 16H, Trolox) 262(m 2H CH2), 3.50-4.40 (m 4H,
CH2- CH2), 4.80 1H CH O, 2 arom 8.20 (m 2H, arom H).
20.5 1-[(327. 44cfﬁh§rkm@ Iadmdw@xlgyl)zéf Biraxyphenyl]-N-M (imino(2-

8- tetranet hyl - gl BledDaRmy JHeni) W-r)z@tﬂﬁlb}m)’rhiiaz%le-Z-methanamme hydrochloride
(S)-(4-am nophétnj)xy) pyrroI| |ne he experinmental protocol used is
the sanme as thet”’-described for internedi ate 14.4, 25 internediate 20.4
replacing internediate 14.3. A Wnite powder is obtai ned with a yield of

78% Meltin oi_nt:. 98-100 ( i,hydr 0- 6- hydr oxyy 2,
575 Bt et r THBIPABERL PR Le0 ois. e, s g it | dRsctibe "ot Richmddale 4,
(S) - { 4- Qi ninterfoRdiatei 2hY r¢pladihg intermiediajeph e ndxydlloywr pom/dedns\ ebtaindd ouitl aryielé of

(20): o , ; .
prot ocol useé; Mejting point; 195-200°C. NMR 'H (DMSO d6, 400 Mz, 8): 1.50'8; 18H, 2 tB))

i ntser medi at &2 9(§S=§H N‘CHabéI Qi)cﬁsn%Hﬂ GHy #08i( 8H231!9m me783r€@e%§aﬂfpﬁh H), 7.40
reaction is@gapHi ﬁﬁoﬂiéhe I+no¥r)pr7@9 ODHOBlo. MY, 1290 (s, 1H, SaiddzbRRt 8.90 (ml 281,

XERe o P Bioob s S shnwhhﬁgqfé,?%l&?%f, f@%ﬁ%%ﬂ%ﬁé’“ﬁﬁh%@ge

400 MHz3s [ e(willy s, ITHSRID),48. dOrlexd@kj 1H,5NH")TIRS @ (arBideR- 1546 ool mve3H an@iRy):

3.58-4.42 ( 1CH2- CH2), 4.59-4.90 (m 1H, CH O, 6.65 (m 1H,
arom H), 6. m‘ 2H, arom H), 7.01 (m 1H, arom H), 7.15 (m 1H, arom
H), 7.30 (m 1H NHerr]), 7.41 (m 1H NHerr]), 7.74 (m 2H, arom

H ., 8.95 (mgxdiaple¥d: 8L[5)5)bis(1,1-dimethylethyl)-4-hydroxyphenyl]-4,5-dihydro-5-{2- {4-[(imino(2-
thienyl)methyl)amino}phenoxy}ethyl }isoxazole (28):

28.1  3-f3,5-bis(1, I-dimethylethyl)-4-hydroxyphenyl]-4, 5-dihydro-5-isoxazoleethanol:

20 0.09 g (2.4 mmoles) of LiAlH,4 is added in small portions to a solution of 0.69 g (2.1 mmoles)
of intermediate 25.3 in 15 ml of dry THF, cooled down to 0°C. After agitation for one hour at
23°C, the reaction mixture is cooled down using an ice bath and the excess hydride is
destroyed by the addition of water (5 ml). The product is extracted using twice 25 ml of ethyl
ether. The organic phase is washed twice with 10 ml of salt water, dried over magnesium

25  sulphate, filtered and concentrated under vacuum. The residue is purified on silica (eluant:
heptane/ethyl acetate: 1/1). A white foam is obtained with a yield of 58%. NMR 'H (DMSO
dé, 100 MHz, 8): 1.40 (s, 18H, 2 tBu), 1.60-1.80 (m, 2H, CH,-CH;-0), 3.05 (m, 1H, 1/2 CH;
isoxazoline), 3.40 (m, 1H, 1/2 CH; isoxazoline), 3.50 (m, 2H, CH,-CH,-0), 4.60 (s, 1H, OH),
4.70 (m, 1H, CH isoxazoline), 7.40 (wide s, 3H, arom. H + OH).

30 282 3-[3,5-bis(l, 1-dimethylethyl)-4-hydroxyphenyl]-4,5-dihydro-5-[2-(4-
nitrophenoxy)ethyl Jisoxazole:
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puri fi cati orlH, OH), 6. 90#m} %HJ‘%THH(HD@@(SJZIQM HY, 81201, 2H, &0m2H20 (m 18H,
Trol ox + CH2), 345(m 4H, 2 x CH2), 4.40 (m 1 H CH, 450(vmdes,

1H, NH), 8.15 4 3-{f(3,
4- dwh;%lr o- Glﬁﬁir éx[yﬂzbl?@ bdlml@@{kYQn%gl%PW';&ﬂ%‘ M%dmfﬁa(ﬁ& 30

yl ) car bonyl ] am n@},nﬁgp@én(gp)eﬂ@mwo)@yrrol I di ne:

15 The experimental protocol used is the same as that described for intermediate 17.5,
intermediate 28.2 replacing intermediate 17.4. A white powder is obtained with a yield of
60%. Melting point: 129-131°C. NMR 'H (DMSO d6, 400 MHz, 8): 1.35 (s, 18H, 2 Bu),
2.00 (m, 2H, CH»-CH,-0), 3.15 (dd, 1H, 1/2 CH, isoxazoline, J = 16.7 Hz and J = 7.5 Hz),
3.40 (dd, 1H, 1/2 CH; isoxazoline, J = 16.7 Hz and J = 10.5 Hz), 3.90 (m, 2H, CH,-CH,-0),

20 4.60 (s, 2H, NH), 4.70 (m, 1H, CH isoxazoline), 6.50 (m, 2H, arom. H), 6.70 (m, 2H, arom.
H), 7.40 (s, 3H, arom. H + OH).

28.4  3-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-4, 5-dihydro-5-{2-{4-[(imino(2-
thienylymethyl)amino Jphenoxy}ethyl}isoxazole (28):

The experimental protocol used is the same as that described for intermediate 4.3,

25  intermediate 28.3 replacing intermediate 4.2. A white solid is obtained with a yield of 32%.
Melting point; 240-245°C. NMR 'H (DMSO d6, 400 MHz, 5): 1.40 (s, 18H, 2 tBu), 2.15 (m,
2H, CH,-CH»-0), 3.20 (dd, 1H, 1/2 CH, isoxazoline, J = 16.65 Hz and J = 7,35 Hz), 3.50 (dd,
1H, 1/2 CH; isoxazoline, J = 16.65 Hz and J = 10.3 Hz), 4.20 (wide s, 2H, CH»-CH,-0), 4.90
(m, 1H, CH isoxazoline), 7.20 (m, 2H, arom. H), 7.40 (m, 6H, arom. H + OH), 8.20 (m, 2H,

30 thiophene), 8.80 (wide s, 1H, NH"), 9.80 (wide s, 1H, NH), 11.40 (wide s, 1H, NH"). IR:
Voo (amide): 1655 cm™’; vo-y (amidine): 1618 cm™.

Example 29: 1-{[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]amino} -carbonyl}-3-{4-
[(imino(2-thienyl)methyl)amino]phenoxy } azetidine hydrochloride (29):



-71 - The experinental protocol used is the same as that described
for internedi ate 14. 4, I ntermedi ate 21.3 replacing internediate 14. 3.
NVR:-[err]H (CDCO 3, 100 MHz, [err]): 1.50-28%0 (m 18H, Trol ox + CH2),
3.15 (m 4H, 2 x CH2), 4.50 (m 2H, CH + NH), 6.40 (m 4H, arom

gl. S 3-([( 329,141qg;pygj{ygneﬁh)j;)zgl_r(myfo%hgwx;)age-tweg anet hyl - 2H[ 1] - benzobyr an- 2-

yl ) carbonyl ] am no}-1-{4-[ (i m no(2-thienyl)methyl)am no] phenyl opyrrolidine

(21): 0.5he @xpaudles) nbﬁll-(]dfphbﬁylmtbﬁxyg?dlycﬁoiylb@uﬁﬁi@ isa%ggégghngﬁ?% | REsh
i i . A . 9.

Lo b e « syl el fo bt P PR B EUTASL B s

The expect eo C ct ’ . _
base) with agjtatongfonpnghonr ah@3 G, agolutipmbf 0.2 5-(238imolNR [4efludrbhitrobés@ene in 5

d6, 400 NHz,m{ & drf )rHFis39det &9 to-HEbrealiBh Pixtle Wodatich 8 Bl B aptbine?
x CH2), 4.37 (m 40 1H B35 1 W JEedon Jifxtge, pgitaton i matataged foy ag
H, 6.73 (m2 Baurs 8237 angl theywhale dsvfinally poured inter2§rml of water. The prhdugt i lixtractal
CONH. J = 7.tviddzwith Z5 34t dféthyl hddthte Ithe o?ﬁ-ph&sﬁsﬁ& #ﬁae% ég@@ gﬁh 25 bt

((a;?nmdi :De) : 7'1"233%75 gﬁfép??%ggwesi&'sgpgﬁtﬁ tqgc\i/ gr?doccgn%ggltga%gd: under vacuum? rI‘rhe ;prc;/d%Zt
4-[ 3, 5- bi s- (i4 ptrifitdnet dyilied Eotiuhn feliiantr 122 phehyll deetaty-ih Aeptbhd) TR Rire Hactions are
thi enyl ) et gﬁebk%@%&‘ ¢l BRIRF %Y gx}?_d‘&é\lﬁ{ ﬁ&lﬁé@l%s% gh?x'ﬁ?l‘m 43294 % 200 NARAR ¥, 400

hydr ochl ori 1 -

1- di met hy| et¥i¥iE) 8)4 30dim 2Fb eetidife) a4 5 s | 1§ AneiHv@h))), ?.so (m, 2H, azqtldme%,tdf.?O (né,
henyl net ' 7 9. S Q ne

[ hoa ot andara Tasny an kRS 20.7.50 (m A012 ool 620,88 21 3rche )

bi &1, 1- di net hyl et hyl ) - 4- hydr oxyphenyl ] - 2- br onp- et ha(r)lone [ n[ t he] |)or eiezge( of

caesi um 29¢ar i e =3-C0Rih ekl (deb¥ehrde: 100 MHz, [err]): 1. S,

18H, 2 tBu), 3. Ooq??,h ?IvH, e%& CI:H err])y, 4.20 (m 2H, O CH2-Ph),

5.10-5.40 (m 4H, CHerr]-N(CH3) + COCHerr]-0-CO, 5.80 (s, 1H, OH),

7.30 (m 5HTher experifental . proto¢el, u@d, isatlemsarh® .as that de@ibed fr [iBterthediits- (15,

-di . - - N- 43 [ - h | et h -, 2 .
car bonyl}- 1Emestab IOENBERD bl 1. U oBUAR G ey oo govigdty,
starting frdard NMRrEHGERE:.24001MHzs )1 §. 10nen, Qihezesidie) bh(wide s, 2H, NH,), 4.40
(s, 1H, CH-(Ph),), 4.70 (m, 2H, azetidine), 4.75 (m, 1H, CH-0), 6.60 (s, 4H, arom, H), 7.10-
7.40 (m, 10H, arom. H).

29.3  1-(diphenylmethyl)-3-{4-((1,1-dimethylethoxy)carbonylJaminophenoxy}azetidine:

20  Protection of the amine is carried out in a standard fashion with BocOBoc in the presence of
i triethylamine in dichloromethane. A white solid is obtained with a yield of 77%. Melting
~J point: 149-151°C. NMR 'H (DMSO d6, 400 MHz, 8): 1.40 (s, 9H, tBu), 2.90 (wide s, 2H,
azetidine), 3.60 (wide s, 2H, azetidine), 4.50 (s, 1H, CH-(Ph),), 4.70 (m, 1H, CH-0), 6.70 (m,

2H, arom. H), 7.10-7.60 (m, 12H, \rom. H), 9.10 (s, 1H, NH).

25 294 3-{4-[(1,1-dimethylethoxy)carbonyl]aminophenoxy}azetidine:

The experimental protocol used is the same as that described for intermediate 14.4 except for

the hydrogenation catalyst which is replaced by Pd(OH),. A white solid is obtained with a

yield of 78%. Melting point 184-186°C. NMR 'H (DMSO d6, 400 MHz, &): 1.50 (s, 9H, tBu),

3.50 (m, 2H, azetidine), 3.70 (m, 2H, azetidine), 4.90 (m, 1H, CH-O), 6.70 (m, 2H, arom. H),
30 7.30 (m, 2H, arom. H), 9.10 (s, 1H, NH).



[ In Tetrahedron Lett,. 1993. 34. 1901. A pale
gigggcggvﬁ;t ihgt desc(rjlb?:?ned with a yield of 81% Melting point: 200-207C.
NVR.[err]H (CDCl 3, 400 MHz, [err]): 1.40 -84- (s, 18H 2 tBu), 3.00 (s, 3H,
N-CH err]), 4.50 (m 2H, O CH2-Ph), 5.10 (s, 2H CHerr]-NCOO, 30 98' 20
(15H a &lﬂ) OH) 2975 0Q-3,5-Aikt, JLM%BM}})L4-Zya?9£y§h2191]&%10}%1)%?}3}-{5'-)[(5121?; (s,
22i 3 4L [ 3, 5- bi S_ﬁ@gthylethoxy)carbonyl]aminophenoxy}azetidine:

1- di et hyl et hyl ) - 4- hydr oxyphenyl ] - N-met hyl - N- [ ( phenyl nmet hoxy) -

L A I e AL i o
m xture of GlrgBvisd, over oné FBus tmmhfﬂﬁﬁorgbf te.-zot g i(@tg'leﬁﬂlb_ﬁ?l |o§'t)iﬁﬁd%§éi%énﬁ[;v@|:¥ﬁl W
' : nter late o L2 1,

She addr £ osichiorbing Afek sfadol 6f SRR o°CLE sitich SH07

$ 37 mmglosbgt «
at 50[ err] Clntepeedigte v2h¢ ped théh wli (3 mamelsh e diisopeopylotiaianinbe i esi@ueof S
di | uted wi t Kichloroméf@nds aﬁﬁe(fﬁl% @f%@kﬁmﬁ@@gﬁhﬁ%@@ﬁﬁg ﬂgwgggw&%
fl torod Qn é{)ngw%%@%e%ﬂ’ drest updes aesunTHhegesides istdiltedrie SOcukof ethyl acetate
purified onand i oxganigeblution iswashed N@é&vgﬁl@ E% ﬁﬂ%%ﬁg EOIS’%?gg%S étlhf o]f\)/smal% E]vvager.
piurele df g?ﬁgg%lﬁ:&%{g%flé%rv ﬁﬂ%%?u? %gll(ggat%lr_qixﬁrﬁltrgﬁgré;)tgg @_rggn'{cgsphgiqn is concentrated
)éi (CH er r] ) Medet]vacuign.dT Hermesidue, isGuiAificd pn a Silfd colmnl@hdan?? heRbne/etByl Wethfe: 73N
510 (5, 2+ S el Blng! i SAEOE 1o el crp g Copdl Hoinbos
EHJ';S'O(—DS 7 400 Mg, 0% ki3 45 I8H) 2 tB)3545 (s, 98B O (m, 2H, abhiicie) 030 ém, 2E,
arom H. aﬂéiidir&%.@o én,[ 3, %{@fﬁﬁé r(%t% |O-}i)i 278_(m, 2H, arom. H), 7.20 (s, 2H, arom.
L RS R R s N o ne: T
experimental protocol used is the sane as that descri Zeg f Zr blr g\tNﬁr g:aldl ?tse
32 e, PR LSS R Btk L in AL 11T
' : efidind. 9 2H, CH2-Si), 1. S, '

?'88),(8’2. gg_’ (?I (%mﬁi’%??a?g?(m (rzlnﬂ om[grz]ozgjs-az-gh), 4.00 (s, 2H,
:\ch';ggcr){ 3; g?ﬁg‘?’lﬂ%ﬁﬁa %%qul (@Feg sy, ﬂliemga;)w’z 6 dhat dessObeds for2 bhtemmediate 26.3,
H) .  iherediate 29.5 replacinlg intefmediate 26.2. Anwlllite_ Slel-li?jré% ﬂbtfli_nﬁ_i 't_hnaI ¥i?18b°£ r?%%yl )
& ?1[ 5. 3 S~ MotethigBo! 2355379 NMR "M UDORISE 48200 MH"S): 150 (5, 18EL 2 Bryy 380 (oo

2H, azetidine), 4.30 (m, 2H, azetidine), 4.70 (wide s, 2H, NH,), 4.85 (m, 1H, CH-0), 6.40-

6.70 (m, 5H, arom. H + OH), 7.25 (s, 2H, arom. H), 8.20 (s, 1H, NH urea).

N 29.7  1-{[3,5-bis(1,1 -dimethylethyl)-4-hydroxyphenyl]amino) carbonyl}-3-{4-[(imino(2-
thienyl)methyl)amino Jphenoxy)azetidine hydrochloride (29):

25 The experimental protocol used is the same as that described for intermediate 4.3,
intermediate 29.6 replacing intermediate 4.2. A white solid is obtained with a yield of 16%.
Melting point: 235-240°C. NMR '"H (DMSO d6, 400 MHz, 8): 1.30 (s, 18H, 2 tBu), 3.90 (m,
2H, azetidine), 4.40 (m, 2H, azetidine), 5.10 (m, 1H, CH-0), 6.60 (s, 1H, OH), 6.90-7.50 (m,
7H, arom. H), 8.20 (m, 2H, thiophene), 8.30 (s, 1H, NH urea), 8.80 (s, 1H, NH"), 9.80 (s, 1H,

30 NH),11.50 (s, 1H, NH). IR: ve-o (urea): 1660 cm™; veay (amidine): 1640 cm™.

Example 30: 1-(2-hydroxy-5-methoxybenzoyl)-3-{4-[(imino(2-
thienyl)methyl)amino]phenoxy}azetidine hydrochloride 30):



(trimethylsilyl)ethoxy]nmethyl}-IHimdazol e-2- met hanam ne: 25 A
solution of 2.67 g (14.4 mvol es) of 4-nitrobenzoic acid chloride in 50 m

of .dry THF is added dropwise to a sofution of 5.34 g (11.9 mmol es) of
intermediate 22.4 and 2 ml (14.4 mol es) of triethylamne in 50 m of
di chl or onet3mne. MPREpdrd8)-53kdthoxybddtoyt)- AP E, Rlinkdylethdr$)carbonylfi Xt ure is
di'uted with 100 mi. of, dichl or.gme't hane and t he organic sol ution i s washed
twice with 196"PRheBPielidg  or  After drying over magnesium sul phat e,
the organic phase is filtered 30 and concentrated under vacuumin order to

R a1 el ot P 3y it By 294 B il
1.50 (s, 18he samemuperimental onditiony anthosg desciped Srsotemediatei8.1. A white solid is ™
0- OH{ er 1 - GiiRaibd with 2816 3 6253, M&t{;}g{ﬁ%méwgscl RMIERIBMS G g U00MEZSD):

i m dazol'e-CH err]-OSEM), 5.30 (s, 1H OH, 6. m aram A, .
(o “The i S0 b3 T 15 SHL Qidah 409480 (o 4t azobeings S0 4y, 1H, CELO),
-73 - 6.76-8.99 (¥ 5SH3arobr. B)S7.80.(m, 2H, arom. H), 9.1 (s, 1H, OH), 10.65 (s, 1H, NH).

1- di et hyl et hyl ) - 4- hydr oxyphenyl ] - N- et hyl - N- (4-ni trobenzoyl ) - 1H

I m dazol e- 2- met hanam ne: Internediate 22.5 (7.42 g, 12.5 moles) is
di ssol ved i 30.32. 4(Xhydr63-Stmathokydenzopl)-aakidophenoxysadetitiinen of

tetrabutyl amonium fluoride in the presence of 1.12g (18.7 mmles) of 5

et hyl enedi ami ne. The reaction m xture is heated under reflux for 5 hours
and fi nal | yTiogkperimental protesel |uged ris dheomme avithat adescrikade fora triertietligtee @6 t h

200 i gf - ChnfetnediBR! M PropHoeAh@ARLRRNBC A yellow il AARE Wit AV oD,
Fiiver ed. aniMBRAAMED 86, EMHs Bhth Ove scatpbFiah BaN (PALcibth 420499 oo

on a silica(m,4H, agaidine), 493 @arH, CH-O) 66GH00 an?farbio H, 1¢135qwide)s, 1AHOH).
expected product is obtained in the 10 formof a red foamwth a yield of

37% NWR [err]H (CDC13, 400 MHz, [err]): 1.50 (s, 18H, 2 tBu), 3. 00
(s, 3H N . B(Zhydrexy-Smethscibenzayit &t fingpo (25hzaylimethlH, OH), 7.10 (s,
1H, i mid \ _ i : "8, 30 >H ,
10. 10 (wi :jren S?Z 2@*%%?é&yjazggdl%yﬁ%hl&%"(30)?') (m arom H)

4-13,5-bis-(1, 1-di met hyl et hyl ) - 4- hydr oxyphenyl ] - N

- et hyl 13\ (ﬁh@réxp&hﬁaﬁﬂypadddé used is the samd NsU@RP| RsckibeB! R NMErMediatel 2.3,
use IS

Thter medi ot Biermedale 305 Rpate futuetiato S T5K s RoRHg s ADBHRAVGRAYIZH o 4%,
orange sol i Meltmgqloimi 16561 66°€hNMR 18 (MSO d6, 400 MHz, 5): 3.70 (s, 3H, OCHj), 4.00-4.80
(m, 4H, azetidine), 5.15 (m, 1H, CH-0), 6.80-7.10 (m, 5H. arom. H), 7.40 (m, 3H, arom. H),
8.20 (m, 2H, thiophene), 8.75 (wide s, 1H, NH"), 9.80 (wide s, 1H, NH"), 10.60 (s, 1H, CH),

20 11.50 (wide s, 1H, NH"). IR: vo-o (amide): 1655 cm™; vy (amidine): 1612 em™.

P Example 31: 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1]-benzopyran-2-
yl)carbonyl}-4-[4-[(imino(2-thienyl)methyl)aminoJphenoxy} -piperidine
hydrochloride (31):

31.1  1,1-dimethylethyl 4-(4-nitrophenoxy)-1-piperidinecarboxylate:

25 A solution of 2.01 g (10 mmoles) of N-Boc-4-hydroxypiperidine (prepared in a standard
fashion starting from commercial 4-hydroxypiperidine) in 10 ml of dry THF is added
dropwise to a solution of 1.23 g (11 mmoles) of tBuOK" in 10 ml of dry THF in a three
necked flask, under an inert atmosphere, cooled by an ice bath. After agitation for 30 minutes
at 0°C, a solution of 1.06 ml (10 mmoles) of 4-fluoronitrobenzene in 10 ml of dry THF is

30 added dropwise. The reaction mixture is agitated for 5 hours at 23°C and finally poured into
25 ml of a water + ice mixture. The product is extracted using 50 ml of ethyl acetate. After



52% Melting point: 129-131C. NWMR [err]H (CDC13, 400 MHz, [err]): 1.50 (s,
18H, 2 tBu), 3.10 (s, 3H, NNCHerr]), 3.90 (s, 2H,

N-CH err]-imdazole), 4.70 (s, 2H, NH2), -86 20 (s, 1H, OH), 6.60 (m

2H, arom H), 7.10 (s, 1H, Im dazole), 7.30-7.60 (m 4H, arom H), 10.30

(wi de s, 1Hdechrdation, tROorgdric Phast-ik Svabhdd t&n&elwnh 25 ml of water and 25 ml of salt water.

thf"eﬂ‘;’f ? ot W)‘;Jﬁ?‘ﬂ‘ct;]ydi% o1y TR et flloveh by filation and

hydrochl ori cmlcentrauon of the fi(tﬁﬂe) under vacuum‘l’doqmdmeraj mesidweawhijshd¢ perifiedusreal silisa

the same as, r ' [

repl acing i n er rreglﬁg@ h%ﬁ%w/ezﬁyl a@%} bei 2; 4ure°’fract10 aké‘t:&cf@&ﬂ a%ﬁeevéguéf‘%tgdof
25  549% Mender Nacuysl. e m@mpm ® twml mHhe mgcpmpalwdlwovv{l@rwl) a

1.50 (s, 18{ield%fi4hey). Melmégop&ntzmsocw N-CH3), 5.00 (s, 2H,

N-CH err]-imdazole), 7 , 1H, OH), 7.35 (m 1H, t hi ophene), 7.50
(m. 4H, arom H), 7.70 (s, 2Ha H, 800 (s, 1H Imdazole), 8.20 (m 2H,
t hi ophene) , 302 204-($nitfdpheddd))pipetifline10. 00 (s, 1H, NHerr]), 11.8 (s, 1H,

NH err]), 14.8 (s, 1H, NHerr]), 15.2 (s, 1H, NHerr]). 30 IR vc=o0
(amde): 1635 cnferr]; vC=N (am dine): 1601 cnferr].
-74- The expBsrimpital pBitocol used is the same as that described for intermediate 19.2,

N-[ 3, 5- bi s- h woh 0
e s e IO g
23.1 Etllﬁll Hu(C @Hiﬂféhﬂ%x%rl%%"f , CHy-CH;), 2.6

(7.2 nmol eS)HOCHEhHIz?fEHIYGm a¥f, @H—OB 698 () 128E, drop@ DO (16, mlﬁoxﬁmpar ed in

a Standard hi on by t he esterl ’fi cation of comrerci al

pyWoIe 2-carboxylic acid) diluted with 10 m of dry DVF i s added
dr opw se at 30Ber 1@, 4-dirsidro-Ghydrosr 2, 5,di8wes pinethel-2H-P1 hbaniampeas2od) catbolivlp-4¢
(7.4 mol es) of m of dry DMF. After agitation for one
hour at 23[err] r%he%%zb%z}i 8fution of 1.01 g (7.2 mmol es) of

4-f1 uoronitrobenzene in 10 m of dry DVF i s added dropwi se. The

reaction m xhdl re%‘cgix%n&ﬂﬁn Hﬁ@éo?%swrls 3&190%% 3k BAH Bfdchibed At %taﬁﬁh%w[t@@ts on

di 23] d
ce -+ viter it Lk epliie e 492, A ple el oDl i Wi prde

acetate. fzrerd 83841 (Tht pfoductib sufficigaty purp kabeused ditealyda the followingistage. 100
of water followed by 100 ml of salt water. The organic solution is dried
over nmagnesi um sul phate, filtered and concentrated under vacuum
The evapor aB8l.dn €6 Hdisydro-Gaydroiyed)5,G18-tatramethyi-2H-[1]-benzopyran-2-yl)carbonyl]-4-

(4-aminophenyl)piperidine:

The experimental protocol used is similar to that described for intermediate 14.4, intermediate
20 31.3 replacing intermediate 14.3. The reaction is carried out in a dichloromethane/ethanol
W mixture (1/1). A white powder is obtained with a yield of 77%. Melting point: 153-154°C.
NMR 'H (CDCl; + D;0, 400 MHz, 8): 1.60-2.18 (m, 18H, CH, + Trolox), 2.52-2.81 (m, 2H,
CH,), 3.41-4.28 (m, 5H, 2 x CH, + CH-0), 6.63 (m, 2H, arom. H), 6.74 (m, 2H, arom. H).

31.5  1-[(34-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[ ] ]-benzopyran-2-yl)carbonyl [-4-
25 [4-[(imino(2-thienyl)methyl)amino Jphenoxy}piperidine hydrochloride (31):

The protocol used is the same as that described for intermediate 2.4, intermediate 31.4
replacing intermediate 2.3. The condensation reaction is carried out in 2-propanol only. After
salification, the expected product is obtained in the form of a yellow powder with a yield of
25%. Melting point: decomposition from 170°C. NMR 'H (DMSO d6, 400 MHz, §): 1.50-
30 2.10 (m, 18H, CH; + Trolox), 2.40-2.65 (m, 2H, CH,), 3.13-4.37 (m, 4H, 2 x CHy), 4.64 (m,



silica colum (eluant: heptane/ethyl acetate: 9/1). The pure fractions are

col l ected and 15 evaporated under vacuumin order to produce a pale
yel Low powder with a yield of 49% -87- 23. 2

1- (4-ni trophenyl)-1H pyrrol e- 2-carboxylic acid: A sol uti on of

0. I5 tg (7. 1f rumplgsqo )07.1K@H, 2H, arom. mf TWBL(RI, 2HS aﬁﬁl@'% t7<:572(12 imS&foxﬁO (’tlﬁ, 2
solution o .cool e
down to O[ e 0“9 é) 8§4rpmdﬂ‘?‘e Hgﬁﬁhéﬁﬁﬁé §(—I,|21§H 8‘8‘ Fé’rl}é aurs at
23[err] C andeV@al(kmlchhd)uleadlcm‘th 100 m of ethyl 20 acetate. After
decantation, the organic phase is elimnated and the aqueous phase is

cool ed down using an ice bath before acidification with a

sol ution of ExampleB2:at-Hd,4-thydrqHechydroxy-2,5,7,8-tptranpdtiyl2%t-E Jfbenzpyirans2-t hen

B kN s ket - A

5-bis-(1, 1-dinethyl Y‘I‘WPI)OTA%( a}oxyphenyl] 1- (4-ni trophenyl)-1H pyrrol e- 2-
25 car boxam de: The experinental protocol used is the

sa s (NS Do NGRS s o) eI 8

formof a greeni s’M—[ﬁoMmtetkylathm@)carlmbyl]ym&ﬂoplhe)bx)aﬁ%zdﬂae product is used as
it isin the foll ow ng stage. 30 23.4 N[3,5-bis-(1,

1-di et hyl et hyl ) - 4- hydr oxyphenyl ] - 1- (4- am nophenyl ) - 14 pyrr ol e- 2-
car boxam de The condensanon ofy ’lE;olox ané intermediate 29.4 is carried out under the same experirpgntal

The expepi n%@hﬁhoﬁ)sf L PR ddiePstdl for ﬁité'ﬂﬂeafatet 8) 1! ﬂ%hl%ﬁﬂ'l?%ﬂtagx@ﬂ with 8 y1eld oﬁ]

di
ot on 1o 98 Matting e 182 855G, BV 6 (ehrahAORVER. &) 130 GOkt 169260
whi t e powdermi, 46HD Teolog) 380LhoG (] SHY askidfityo6.4E(s, i1Fy OID), 6165 @I 1B6mI HgC

23.5 N[ 3, yl)-4-hydroxyphenyl]-21-{4-[ (i m no(2-
t hi enyl ) net hy %lﬁéﬁl’"’]%ﬁfddﬁé}ﬁ ﬁ%lﬁ% rrol e-2-carboxam de hydroi odi de (23):

322  I-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1 ]-benzopyran-2-yl)carbonyl]-3-
15 aminophenoxy-azetidine:

The experimental protocol used is the same as that described for intermediate 26.3,
intermediate 32.1 replacing intermediate 26.2. A white foam is obtained with a yield of 43%.
NMR 'H (CDCls, 400 MHz, 8): 1.60-2.60 (m, 16H, Trolox), 3.50 (wide s, 2H, NHy), 3.90-
4.90 (m, SH, azetidine), 6.50-6,70 (m, 4H, arom. H).

20 323 I-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1 ]-benzopyran-2-yl)carbonyl]-3-
~ {4-[(imino(2-thienyl)methyl)amino | phenoxy}azetidine hydrochloride (32):

The experimental protocol used is the same as that described for intermediate 4.3,
intermediate 32.2 replacing intermediate 4.2. A white powder is obtained with a yield of 56%.
Melting point: 190-195°C. NMR 'H (DMSO d6, 400 MHz, 8): 1.60-2.50 (m, 16H, Trolox),

25  3.60-5.00 (m, 5H, azetidine), 6.90 (m, 2H, arom. H), 7.30 (m, 3H, arom. H), 8.15 (m, 2H,
thiophene), 8.80 (wide s, 1H, NH"), 9.80 (wide s, 1H, NH", 11.50 (wide s, 1H, NH"). IR:
vo-o (amide): 1647 cm™; vey (amidine): 1611 cm™.

Pharmniaéological study of the products of the invention

Study of the effects on neuronal constitative NO synthase of a rat’s cerebellum



The experinental protocol used is simlar to that described for
internmediate 1.3, internediate 23.4 replacing internediate 1.2. A
pal.e yel |l ow powder is obtained with a yi et of 73% Mel ting point:
271-272[err]C. NVWR [err]H (DVSO d6, 400 MHz, [err]): 1.35 (s, 18H, 2 tBu),
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finally pr o@a@@ntmemm@dcb)eadcpn@dacml off homogenfites theofinal \mhmxe being A00wik the

yi el d of 83piesiills 81519611'9@&&51‘ w&égor]tﬂégste?’\?&lﬁgr ]Khérq\ﬁ% |_? f’eg&ld}ﬁé stogged

1.30
L5651, Torpitspmicet stoppingdnier (20 i SR ) M of D). Aftez pissipe g

513 Fg (5 Slbs 1|('h1m1@lﬁs,th170utéﬁ a(lSrtnl %lunﬁrtﬁTIDOWEX Sesﬁp ﬂ{esnadibbbtle1|E’E%ant1ﬁ%5 by 2ighid R
i's i me |

sol uti on of® cé’}’té]?g&n f%cé%mﬁtﬁ%lri‘? 5‘?@3&%‘%@@2’ o?‘aﬂ‘%a {"F‘g&faaé}bovi’?f] a

sol uti on ofICs lowed.theh 35 (M .OABs forche fompoundtcfrErachipht B iR dholvsi an I3, idwenfthalr y

DMVF. After @glistati on for 3 hours at 23C, the reaction mxture is

diluted wt OmM of water and 100 ml of ethyl acetate. The organi c
phase i s decanted, washed successwely with 50 m of water and 50 m of

salt wat er, Study of thesifestscon lipidicperonidationefthe cerebral sprtex afairati nal | v

concentrated under vacuum The brown oil thus obtained is taken up in
| sopropyd €Tl inhibiitopy detivityOofdthedst6ucts B keCinRontidar is Wetdimined! )l theasuring Gtheir

il%)o I(\/tsal ti g%feo ' tl% 05de%9ez[ o' iq%dlcN'\;;Ie?roguc{a{J) ngt'\e/sﬁlgngc? bylotge coﬂcealxtratzoll) of

-76 - malondlaldehyde (MDA). The MDA produced by peroxidation of unsaturated fatty acids is a
good indication of lipidic peroxidation (H Esterbauer and KH Cheeseman, Meth. Enzymol.
(1990) 186: 407-421). Male Sprague Dawley rats of 200 to 250 g (Charles River) were

25 sacrificed by decapitation. The cerebral cortex is removed, then homogenized using a
Thomas potter in a 20 mM Tris-HCl buffer, pH = 7.4. The homogenate was centrifuged twice
at 50000 g for 10 minutes at 4°C. The pellet is maintained at -80°C. On the day of the
experiment, the pellet is replaced in suspension at a concentration of 1g/ 15 ml and
centrifuged at 515 g for 10 minutes at 4° C. The supernatant is used immediately to determine

30 the lipidic peroxidation. The homogenate of rat’s cerebral cortex (500 pl) is incubated at 37°
C for 15 minutes in the presence of the compounds to be tested or of solvent (10 pl). The
lipidic peroxidation reaction is initiated by adding 50 pl of FeCl, at 1 mM, EDTA at 1 mM
and ascorbic acid at 4 mM. After 30 minutes of incubation at 37°C, the reaction is stopped by
adding 50 pl of a solution of hydroxylated di-tertio-butyl toluene (BHT, 0.2 %). The MDA is

35 quantified using a colorimetric test, by reacting a chromogenic reagent (R), N-methyl-
2-phenylindol (650 pl) with 200 pl of the homogenate for 1 hour at 45° C. The condensation
of an MDA molecule with two molecules of reagent R produces a stable chromophore the



4.60 (m 2H, CH2), 4.90 (m 2H, CH2), 4.90 (wide s, 1H, NH), 5.00 (s, 1H,
oH), 7.15 (s, 2H, arom H). 24.3 1-[3, 5-bis(1,

| - di met hyl et hyl ) - 4- hydr oxyphenyl ] - 3-[ (4- ni®rophenyl , ) car bonyl ] - 2-

i m dazol i di none: 5 1.28 g (6.9 mmol es) of 4-nitrobenzoic acid

ﬁmﬂogls;jeo:‘ S Ixﬁ%grﬁgnréx%s&%dcb%ekﬂgtﬁ of Qz'htﬂh' i9 1&1 t0158?5 rQn Caé(tivgell et afl3Eﬂr5) ean J
m of THF, Pharmaso). ?i%ﬂﬁé&%ﬁi‘)&yﬂﬁg‘?ﬂ%’s CGBIPQEO 3 1 t’ml2 tnd 13

carbonate. Adestibedgbsvatallahowan IGshewdrshat 302al1er r ] C the reaction
m xture is diluted with 100 m of dichloronethane and 50 ml of salt water.
The organi ¢ phase, after decantation. is washed with 50 m of
salt water and dried over magnesium 10 sulphate. After filtration and
concentration under vacuum the evaporation residue is taken up

in isopropyl ether in order to produce a yellow solid with a yield of 83%
after drying. Melting point > 260[err]C. NVR [err]H (CDO 3, 400
MHz, [err]): 1,40 (s, 18H 2 tBu), 3.95-4.20 (m 4H, 2 CH2), 5.20
(s, 1H, OH), 7.20 (s, 2H, arom H), 7.80 (m 2H arom H), 8.25 (m 2H,
arom H). 24. 4

1-[3, 5-bis(J,J-dinethyl ethyl)-4-hydroxyphenyl]-3-[(4-am nophenyl)carbonyl] -
2- 15 i m dazol i di none: The experinental protocol used
is simlar to that described for internmediate 14.4, internedi ate

24.3 replacing internediate 14.3. The expected product is obtained in the

formof a white powder with a yield of 45% Melting point > 260C
NVR [err]H (CDCl 3, 400 MHz, [err]): 1.40 (s, 18H, 2 tBu),

3.884. 00 (m 4H, 2 CH2), 5.15 (s, 1H, OH), 6.60 (m 2H, arom H), 7.13 (s,
2H, 20 arom H), 7.60 (m 2H, arom H). 24.5

1-[3,5-bis(1, 1-dinethylethyl)-4-hydroxyphenyl]-3-([4-[[imno(2- -

t hi enyl ) net hyl ] am nol phenyl ] car bonyl ) - 2-i m dazol i di none hydr oi odi de (24):
The experinental protocol used is identical to that described for
internediate 1.3, internediate 24.4 replacing internmediate 1.2
The expected product is obtained in the form of 25 a light beige solid
with a yield of 79% Melting point: 220-260C. NVR 'H (DWVSO d6, 400

MHz, [err]): 1.30 (s, 18H 2 tBu), 4.00 (m 4H 2 CH2), 6.95 (s, 1H OH),
7.20 (s, 2H, arom H), 7.40 (m 1H thi ophene), 7.50 (m 2H, arom
H, 7.70 (m 2H, arom H), 8.20 (m 2H, t hi ophene), 9.20 (w de s,
1H, NHerr]), 9.90 (wde s, 1H NH+), 11.60 (wide s, 11H, NH+).

IR vC=0O (urea): 1735 cnjerr]; vc=o (amde): 1649 cnferr]; vC=N (am di ne):
1595 cnfjerr].

@



30 Example 25:
3-[3,5-bis(1, 1-di methyl et hyl) - 4- hydr oxyphenyl ] - 4, 5- di hydr o- N-{ 4- [(|mno 2-

t hl enyl ) met hng,am_no}-phenyH—Bﬁ soxazol eac¥-anmi de hy
il

%1 1-di met hyl ethyl)-N, 4q
BEnternedi ate is prepared a ‘ ‘7“
M

car boxr ne:

experinental - ) |iktheariilled in J MegLAIMS 406. 50-60.
starting from c MiMdi -tert-butyl-4- ﬁydroxybenzal dehyde
A red foamis$ obtal ned with a quantitative yield. 5 25. 2

3,5-bis-(1,1-dinethylethyl)-N, 4-di hydroxy-benzene carboxi m doyl chl ori de:
The experinental protocol used is the sane as that described in Tetrahedron

bei gb sol o FEeshenstpmpize Bttt doh i enela P BREITG 220 2 000

used directly in the follow ng stage wi thout addigional purification.

25.3 Methyl 3-[3,5-bis(1,1-di rretpykeﬁetgl 4- hyd xyphenyl] 4, 5- di hydr o- 5-
10 i soxazol eacet at e: )Pf cﬁ intermedi ate 25.2
with the nethyl ester of 3-butenoic acid i rri ed out under t he
~sane conditions as those described in Tetra{bedron Lett. 1996, 37 (26),

4455. The expected conpound is obtained in the formof a brown
~o0il with a yimwhichf 49% NWVR [err]H (CDC13, 400 MHz, [err]): 1.50
(s, 18H, 2 tBu), 2.60 (dd. 1H, 1/2 CH2-C=N, J = 16.0 Hz and J = 15

7.8 H 9 ) Q.H and J = 5.8 Hz), 3.10 (dd,
1H, 1/)2 o Rléggﬂaﬂ’mméc&’%&%btﬂemﬁnd 5 69 Hz), 3. 60 %dd. 1H,(1/2

CH2-C=0, J = 16.6 Hz and J = 10.2 Hz), R 5.10 (m 1H, CH), 5.50 (s,

1H~#H), 7.50 (s, 2H, arom H). R ONX2S, 4 3-[3,5-bis(1,

| - di et hyl et hyl ') - 4- hydr oxyphenyl ] - 4, 5- dr hy-i soxazol eacetic acid.
This internmedi ate i s obtained by the saponiftcation of internediate 25.3
according to an

in which R; and R, represent, independently, a hydrogen atom, a halogen, the OH group, a
linear or branched atkyl radical having from 1 to 6 carbon atoms, a linear or branched alkoxy
radical having from 1 to 6 carbon atoms, '

10 R represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6 carbon
atorns or a -COR4 radical, R4 representing an alkyl radical having from 1 to 6 carbon atoms,

or
CH,
R;0

CH,
= CHj .
B represents a linear or branched alkyl radical having from 1 to 6 carbon atoms, phenyl,
15  pyridinyl or a heterocycle with 5 members containing from 1 to 4 heteroatoms chosen from O,
S, N and more particularly: thiophene, furan, pyrrole or thiazole, the carbons of which are
optionally substituted by one or more groups chosen from a linear or branched alkyl radical
having from 1 to 6 carbon atoms; an alkoxy radical having from 1 to 6 carbon atoms or a

halogen;

20 Xrepresents -CO-N(R;)-X’-, -NH-CO-X’-, -CH=, -CO-ora bond,
X’ representing -(CH,) - with n an integer from 0 to 6;
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20 experlrrental
white solid is o
229*23 1[err]C

@qubed inJ. Med Che ,40...50-60. A
with a yield of ' ”If.'nt
13 400 |sz91 [err] 9

‘-Ml-ﬂii"

Bu), 2.70 (dd, 1H 1/2 CHZ- . 2.90 (dd,
é:::,zn é/_ 20 ClJ'|2 resents -Y - -COJNFI-Sit'ff\Y?:’\-l\i‘ilI-C&l)ﬂd G"O-”i('-6 Q’ ﬁ@ N@R (fii}ﬂ’é 175(?-
= 16.6 Hz Oﬁéya % %Sr'ﬁ( »13? T Y-8-¥o ‘8%( °nd2

7. 45 (s, 2H,re}aesenhng-l)(CH) w1thnan1nté’ger$ron8(-)to365 bi s(1,
1-di et hyl et hyl ) - 4- hydroxyphenyl 1-4, 5 di hydro-N-(4-nit rophenyl )-5-

bt hat dos e BatosERs @ hpterpsgls copfiRRoT{ T > Betefiafbni hpagpeliom.S, 1§ whitE"
starti ng5f r ¢aR ibat wbstiutea thy «215 @ meee mhsmule@tarm%g X' ANRyi X'S- p|an@| sheh as for
obt ai ned Anje: W th a yield of 45% Melting point: 149-151[err]C. NWR

lerr]H (cocf3™ 860 M [err]): 1.50 (s, 18H,

- 78 - oxgtangu)pyrrglezopmhdm fiyran, Ctgtrabygepfuran, g hipphene,1 Hetrahydrothippteas,
J =151 He sﬁﬁ.‘)ﬁo}ine' {mriaZe, 1m1dazol§1e20d1fé§%ﬁ'om%h'hzoie/ QHOQ'Q di:ﬁy@romhdﬁzélé-rﬂthidﬁe

and J = 7.0 Hz), 70(dd %

Hz), 5.05 (fxazale, 1ggpzols, erkne is9xazglipe, oxagslidige, oxpgo H’HW rtyazo a'mne
2H, ar onmp H)thxa&lﬂﬁhe( ﬂ‘ilaththnaalié? by ddritoin, 8., S 9-tdiszole] H3, MNkadldrole, 1,5,4-tBadfzole, 1,1-

yo5or o s Undadd s é‘e%?%&%‘g{mz&e'}e ”Xer#ga@i&gw%gﬂm’n i anegeny!

is the sane with tthfatemtmnn befl therfollowmgmbeliertcpclds? . piperazines, i hmeopipetazines, 24-. 5
repl.acing i QR@@% .17.4. A colourless oil is obtained with a yield of
80% NWVR [err ] ,’ 400 MHz, [err]): 140(s 18H 2 tBu), 2.60 (dd,

1H, 1/2 CH2-C=N, J = 15.0 Hz and J = 5.7 80 (dd, 1H 1/2
CH2-C=N, J dt hgne wieramdathat when réz)reprssems f(é'adrogen atopy, Het) doesypot repyesent -2
16. 7 Hz 1and pj yrEolidind- o2 Shorpliblind khdickl.2 CH2-C=O, J = 16.7 Hz and J

= 10.1 Hz), 70 (2?—1 NH2) , 5 10 (m 1H, CH), 5.60 (s, 1H OH), 6.60 (m
2H, arom 2H, arom H), 8.10 (s,

1H NHCO) . H)Z Product afgorgmgg}: [;lglm% ﬁ?r'g((tirll—ged in thaP (s,

1- di met hyl et h}/l) 4- hydroxyphenyl ] -4, 5-dihydro-N-{4-[(imno(2- 15
t hi enyl) met iy S)aarammatmwnwgonémgs@ﬂﬁztm@met ami de hydr oi odi de (25):

in which:
20 R, and R, represent, independently a linear or branched alkyl radical having from 1 to 6

Ly carbon atoms or a linear or branched alkoxy radical having from 1 to 6 carbon atoms,
R, represents a hydrogen atom or a linear or branched alky] radical having from 1 to 6 carbon

atoms;

B represents a heterocycle with 5 members containing from 1 to 4 heteroatoms chosen from
25 O, S, N and more particularly: thiophene, furan, pyrrole or thiazole, the carbons of which are

optionally substituted by one or more groups chosen from a linear or branched alkyl having

from 1 to 6 carbon atoms, an alkoxy radical having from 1 to 6 carbon atoms or a halogen;

Xrepresents -NH-CO-X’-, -CH=, -CO- or a bond,
X’ representing -(CH,), - with n an integer from 0 to 6;

30 Y represents -Y’-, -Y’-NH-CO-, -Y’-CO-, -Y’-O-, -Y-O-Y'-, -Y'-N(R;)-Y"- or a bond, Y’
representing -(CH,), - with n an integer from 0 to 6; T "“"*.
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The experinental protocol used is identical to that descrl bed faor
I nternmedi ate 1. 3. I nternmedi ate 25.6 replacing int
expected product is obtained in the formoef2-a pal i\
a yield of 72% Melting point > 260C. NI\/R[err]H(DI\/SOdG 400 VHz

[Carzli ]C)=O 1J 4(_’Hét5r ;éé&ﬁs ZhétBlokycle cditaihifg 0t 1 %’%D}Etégaatorﬁs hbsts omld), Nl‘Szwhlch
16.8 Mz and cjaJ'nGb B‘ﬁ’guﬁz%jzbjg%gf)%f moq'i%ug&&uengssc% Of{ 5]17%_({?“ )’k R3 aarngrﬁuag< as for
OH), 7.80 (nexatigle:ar om , 8.20 (m 2H, thi ophene) 8.70 (wide s, 1H,

1) A iy o bl et

cmerr]. sulpholanenyitmadazele, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,

t4h|[ 2n5l ;mng ?\o:%a)z&ib nﬁ&%ﬁt '3?%2011%};3 kﬂﬂfa? lgrfé?%QﬂthMé é’halg’)\h(?{nhgr;l%( %hlgg)g dht}nazolgle,
(26): y t% alrg _,[t 1ez_p11d1none hydantom 1,2,4-triazole, 1,3,4-oxadiazole, 1,3 4-th1ad1azole, 1,1-

1- di et hy| etdioxig-¢ 2 poiadidsBdinY, D@Wﬂ&oﬁ-%ﬂ@&&f&@l@‘ Rahy drofpyndmg_[&etldnclje ;
i nt er nedi‘at e

experi nment al of ocol ed i ical to that desgcribed
P et ol R ChC Bl o ahe s e BB e et Do BT
from contver cinaihogiperodisé; nam de and 30 BocOBoc) is used as starting product

in place of f' ln? %Pﬁ:%@da‘ ﬂ} v’ﬁie}QhAtrgpx%&%ttsealli'dP ﬁ‘ Ia.rt](>erg Het doc\e’xh hgthrelplseséJ s(ed

dlrectlylnthe lﬁg
-79 - pipergline, pyrro @Qrm@tphohrm redieadt hyl et hyl ) - 4- hydr oxyphenyl - N-[ (1,
1-d net hyl et hoxy) car bonyl - nmet hyl - 2-t hi azol enet hanam ne:

The. exper i mt%dﬁb’t%g&ﬁin Ut%eéialhﬁ 2t Gﬁ‘ar&@é?ﬁzeé%nttﬁﬁtB%ﬁ%énEeQ thi® Hengxﬂl
Chéwr (1995) starting from mtergglatg f and

1-[3, 5- bi s( 1 arb°af r?ét‘m%?lﬁﬁp}waﬁ% sulStitited B g ¥ Qe |TOUDS KOS IR Rciear o
brown 0ii5 i sbraduhed akkeil havidg frem 1] tol d@ﬂ@n&toxﬂ@&n%xg' k&di¢al having from 1 fo 6Earben

27H, 3 tBu), 3H, NCH3), 4.70 (s, 2H, CH2). 5.30 (s, oH), 7.25
(s, 1H, atgm?ﬁ’%%%&?%"‘)“ 7.70 (s, 2H, arom H).
4. Product according to one of claims 1 to 3, characterized in that it is one of the following
compounds:
- N-[4-(1H-imidazol-1-yl)phenyl]-2-thiophenecarboximidamide hydroiodide;
20 - N-[4-(3-thiazolidinylmethyl)phenyl]-2-thiophenecarboximidamide;
- N-[4-(1,2,3,6-tetrahydropyridin-1-yl)phenyl]-2-thiophenecarboximidamide fumarate;
) - N-[4-(1H-imidazol-1-yl methyl)phenyl]-2-thiophenecarboximidamide hydrochloride;

- N-[4-{2-(3-thiazolidinyl)ethyl } phenyl]-2-thiophenecarboximidamide;
- N-{4-[2-(1H-imidazol-1-yl)ethyl]phenyl}-2-thiophenecarboximidamide hydroiodide;

25 - N-{4-[2-(1,2,3,6-tetrahydropyridin-1-yl)ethylJphenyl} -2-thiophenecarboximidamide
fumarate;

- N-[4-(3-thiazolidinylcarbonylmethyl)phenyl]-2-thiophenecarboximidamide;

- N-(4-{[2-thiazolidinyl]carbonylaminomethyl } phenyl)-2-thiophenecarboximidamide
fumarate;

30 - N-(3,5-di-t-butyl-4-hydroxyphenyl)-5-[4-{imino(2-thienyl)-methylamino } phenyl]-2-furan
carboxamide hydroiodide; } T
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6.3 4-[3, 5-bis(1,

-di net hyl et hyl ) - 4- hydr oxyphenyl ] - N- et hyl - 2- t hi azol HMUMHMI"MI

3. mM (29 nmmoles) of TFA is added dropw sé@3at O[err of 2.5
(5.8 mmoles) of 10 internmediate 26.2 and 2 m (1. 5 nfol e) "of *
trlethyI5|Ian ~ rs_one
hour’, the reag% Q?\%%txt lrt)féh?gl%g%ﬂ{ ﬂ?tlg?g‘gn e{?ﬁev lﬁje%)gﬁg%%% Q?dsue S
diluted with 109 ‘I‘ﬂOléme‘élPWI yéroghlatide; and 50 m of a saturated soI ution of
NaHCCO3. After agitation and decantation, the organic phase is dried
over magnesi Um-@}ﬂ-mttaﬁlﬁyl-tf-hﬁr@}f)@ﬁe@m -[4- {1mn6(9&§1@ﬂﬁl)—ﬁieﬂ@ldﬂﬂ Jphﬁﬁ;ﬂ}lm The
residue is tagﬁa 0!1%61 lﬁy% ane én order to produce a white 1 soli1d, after
drying, with O5f "YE9E R i ng point: 1 36C. NVR 'H (CDA 3, 400 Mz,
6) : 1 50 (s, 18H, 2 tBu), 2.60 (s, 3H, NCH3), 4.20 (s, 2H, CH2),

5.30 (s, , - GH3, 5111-2@116&-4 hyﬂtoxyphenyl)mmhalzm]el)-meﬁiy B)-[‘H;mmb&-ar om H).

26. 4

4-13,5-bis(1,1 th‘%“yr%m%ﬂ?flamﬁ“’?‘iheﬂylﬂ3d4r10”339 Olelﬁly “"&?ﬁ’m YT N (4- ni trophenyl ) - 2
- zol enet hanam _ne: i mental protocol used is
the same as Tt haT(Sh/irg@rNﬂ@Mewér@%&dap@thsﬂetby D Phenil 4 g-Shmmatan e 26, 3

replacing i dgie rlfpteabe prolisdaiiad ilodiren Yi el d of 23%
Mel ting point: 201 NVR 1H ( O d6, 400 MHz, [err]): 1.40 (s, 18H, 2

L = ih Sazs dlhydwéﬁ iiRde; t§m>9>rﬁe%hyl?ﬁmﬁ“%%m?ﬂiﬁi’qﬁw L oRiofnidd o

(m 2H, a00m h}UhochRﬁlde;ZG 5
4-[3, 5-bi s(1, 1-di met hyl et hyl ) - 4- hydr oxyphenyl ] - N- et hyl - N- (4ami nophenyl ) - 2-
t hi'wzol emet hana -Bfdroxy-3,5-bis- ghﬁdmglétﬁﬁw@hy@qmq gﬁﬁ:&h@s the sanme as

t hat descri bed | nt'er ned repl aci ng
i nt ermedi ate l'peqyl WWEE@P@@Y&%‘&@H‘“@QI@B@ %HIP@@HP fumsrate;r m of a
beige foamwth a yield of 71% NWR [err]H (DVBO d6, 400 MHz, 6): 1.40 (s,

L8H 2 tBu), - 38133 BRI(ISdinbthy by Bhydrbhithehl A4 indib@NFD) | 460 (s, 2H
760 (. 2n 1)&5&1"]7}&%1 9?""'“’%?4 g Byrfrandicfardibaiad - 10 )

- 80- 26.6 4-[3,5-bis(
1- di met hy$ et hy Ny[B4-bi slo&wﬂwm;ﬂ) fiehydrokyphenylb¢AS)-{4-[(imino(2-

i enyl ) et hy! it elelRbinb kB b 2200 QSRR RHRE R SHRRB! or | de

2
I
2.
g

methyl 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2-H-[ 1]-benzopyran-2-yl)carbonyl]-
4~(S)-{4-[(imino(2-thienyl)methyl)amino]-phenoxy} -pyrrolidine-2-(S)- carboxylate
hydrochloride

‘ 20 - 1-[(3,4-dihydro-6-hydroxy-2,5,7 8-tetramethyl-2H-[1]-benzopyran-2-yl)carbonyl]-3-(S)-{4-
s’ [(imino(2-thienyl)methyl)amino]phenoxy } -pyrrolidine hydrochloride

- 3-{[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[ 1]-benzopyran-2-yl)-
carbonyljamino}-1-{4-{(imino(2-thienyl)methyl)amino]phenyl}pyrrolidine

- 4-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]- N-{4-[(imino(2-
25 thienyl)methyl)amino]benzoyl}-N-methyl-1H-imidazole-2-methanamine hydrochloride

- N-[3,5-bis~(1,1-dimethylethyl)-4-hydroxyphenyl]-1-{4-[(imino(2-
thienyl)methyl)amino]phenyl}-1H-pyrrole-2-carboxamide hydroiodide

- 1-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl}-3-{[4-[[imino(2-
thienyl)methyl]amino]phenyl]carbony! }-2-imidazolidinone hydroiodide,._.
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The experinental protocol used is the sane as that described for

I nternmedi ate 4. 3, I nternmedi ate 26.5 replacing i ntlﬂ’!ﬁﬁ F‘ Hfﬂ]“[“}
white powder is obtained with a yield of 6% 5 Mel t A
157-160[err]C. NWR [err]H (DVSO d6, 400 WHz, [err]): 150(s 1'13H 2tBu)
15 (s, OEES-&% G limety %ii{hﬂ% Wtthox§3Rhy] & ﬁ@ih{rdfbl@ Liakgsoerr),
9

7.15 (s, 1H, t hi ophene), 7. 65
(s, 2H, arom nyl),me/tgyl zgmn enyh- %l‘ﬁ??‘@"leaSet&@“{e dfé’I“Pd‘ t hi ophene),

8.70 (wwde s, 1H, NHerr]), 9.70 (wide s, 1H, NHerr]), 11.30 (wide s, 1H,
NH err]). | R 4-[3, 5-bi¢(1—1)d(nmﬁ3dahyl)-461§8ro&9§mhyl]]-N-{M&rrhin()ezﬂ dine): 1611

Cm (ranre'[ ]hyl et hy I@eﬂﬁﬁgﬁﬁg@}%@ﬁE’ﬁy?}l\ﬁ{lﬁ&hﬁzrﬁhﬁ%{) lsmetbanamine hydrochloride

t hi enyl ) net hyl ) am nog phenyl } -N-nethyl-1 Him dazol e-2- met hanam ne

hydr ochl &ri de @75)4318 1,1-dimetfytethyl)- ALB'@rozymhesrll-l\&H [(imino(2-
- di met hyl et hylgedy) mﬁ‘ﬂ?ﬁé’]f Ii\mﬁ&ﬂwrﬁ\hxﬁﬂaiulé-aqwﬁeﬁﬁhﬁnéi?hio%hlﬁgde

(trimethylsilyl)et oxy?mat hyt } I m dazol e- 2- met hanam ne:

D T P BrRebiatil3eitslubyl e Haorseeantiree i drery Dallimiols ot ai ned

wth ayield Qﬁ1eﬁﬁ%ethyl)am1ﬁ@]bh¢m Yettiydtisoxkddle 151C. NWR [err]H (CDC [err]

400 MHz, [err]): 0.0 (s, 9H, Si(CH3)3), 0.9 (t, 2H, CH2-Si, J = 8.4
gl ] G Wit My eSS e Pty o o
(s, 2H, 1oni dazbieaylirgthy)amiospMnoxs)eetidise hmchkalde , 6.90 (m 2H arom
H),,7 10 (s, 1H, imdazole). 7.60 (s, 2H, arom H), 8 15 (m 2H, arom

I

I - di met hyl et Xyp enyI -N-(4-ni"t'r ophenyl

I m dazol e- 2- The experinental protocol used is the sane
as that described for internediate 22.6, 25 internediate 27.1 repl acing

I nt er medi at e 22[(5,4-déhyded- EQMmy-iZgﬁ 7,8-tetkinastiyd- A1 1]-bezopyah-@-Wjcarbbiyl]-4-[4-

LTS 2 g B el .5
arom H), 7.20- O (m 3H arom H + H) ,

12. 00 (315 1H, 11{(3),4-dlhydro -6- der@(y-ﬁpﬁ-tegamp@y&ZH-[l]-benzopyran-z-yl)carbonyl] -3- {4—

1- di met hyl ot NydhinbeneatigtiRbe i NpRBHoRY  medidids RksaRARRY| ) - 1H 30

i m dazol e- 2- hanam ne?

%jﬁ% g%o Hieﬁfoﬁk benzo I\?—3 {4- [(1m1no(2—th;enyl)methyl)amn;o]phenoxy}azetldme

or their salts or enantiomers.

5. Product according to any one of claims 1 to 4, characterized in that it is one of the
following compounds:: '

N-{4-(1H-imidazol-1-yl)phenyl]-2-thiophenecarboximidamide hydroiodide;

[
<
'

[

N-[4-(1,2,3,6-tetrahydropyridin-1-yl)phenyl]-2-thiophenecarboximidamide fumarate;

N-{4-[2-(1H-imidazol-1-yl)ethyl]phenyl } -2-thiophenecarboximidamide hydroiodide;

N-{4-[2-(1,2,3,6-tetrahydropyridin-1-yl)ethyl}phenyl } -2-thiophenecarboximidamide
fumarate;

25

N-[4-(3-thiazolidinylcarbonylmethyl)phenyl]-2-thiophenecarboximidamide;

3-(3,5-di-t-butyl-4-hydroxyphenyl)-1-[4-{imino(2-thienyl)-methylamino } phenyl]-2,5-
imidazolidinedione hydrochloride;

e
s s
i et
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-81 - The experinental protocol used is the sal sarre as that-. leser i bed
for intermedi ate 14. 4, i nternmedi ate 29576%2 repI CL TRl % 14. 3.
A beige foamis obtained with a yield of 6 ' err],
400 MHz, [err]): 1.40 (s, 18H, 2 tBu), 2.80 (s, 3H K [errf’) 4.20 (s,
éHSOCl(-E]) o1 %}((3; 5319%%u?y@-&l%hréﬁphéﬂ%-ﬁﬁ%lﬁﬂ(%ﬁ%ﬁﬁ-me’cﬁyﬁ&lﬁo?E'h ! 3}]1%];)2 ol e).
7.40 (s, 2H, éhl%?ﬂhdmf’ﬂehydmch(b@? 4 4-13, 5-bis(1,

1- di et hyl et hyl ) - 4- hydr oxyphenyl ] - N-{4-[ (i m no( 2-

L hijenylhl) met (rjty I5)[€3r'5m@lﬁb@ngl;wwxmehym@[éthykm]ctax_zxeﬂh?}-z-{aemman} ne Cieen
e o ey PP 2 s SARR by r ot ool bscd 1o the
replacing internmediate 4.2. A yellow powder is obtained with a yield of

86% Mel i ng Fo(SHid- Sl%mmxmbise(ﬂrl}dm(emywmphemmt}%[(m[ﬂeo 2t): 1.50
rom ). 7. 200 TRDBEpARn BpceoRy) gtihice iy tOBadeT LEL Ty, T e0
(s, 2H, arom m,dazol e f hi ophene)

870" (i de. 5 SovibydayN-g-Hompahibiary e ymlaoﬁ’q@enylm b0 puyidia® savboramite

NH err]), 14. ﬁ@dra;&ﬂmﬁ&u de s, 1H, NH), 15 60 (wde s, 1H, NHerr]). IR vC=0
(am de): 1646 cnjerr]; vC=N (am dine): 1612 cr‘r{ err]. Exanpl e
28: 3-[3,5-hi

- di et hyl et hyﬁg'ﬁz‘ h’%\;%ryoxs %se%/ll ﬁ‘m&?“%")aﬁhﬁl @P%ny%] %é‘%qun(o(m no( 2-

t hi enyl ) et hytblaryll)mvﬂpfhbnmxﬂ]}mmr ﬂnmlcamdioaar(lm)hydrochlonde 28 1 3-[3,
5-bis(1, 1-dimethylethyl)-4-hydroxyphenyl]-4, 5-dihydro-5-isoxazol eethanol:
20 *=0. 09 C(t:{héhmbg&)anggmysAlm is added in small portions to a solution
of 0699(21rrrmes of |nterrred|ate 25.3in 15 M of dry THF,

cool ed down Afte itation fo hour , at L he at'
mxture is %31@‘@0889\??“5}% %@; agy, opg of ’HS jrfﬂ # (tharagterieed \'i‘y'gf“ti s &’ﬁ'ﬁ’ig’g'
destroyed bytetratgdapsitidinanylfhemsl]-2+thiophenedarbdiimidanidy finaraste exdreaxdtte daltssi ng
twice 25 m of ethyl et her. The organic phase is washed twice with 10
m of salt t I t 8He n

concentr at e\(ljhii ‘A*esdréerwd \Elﬂa(.ﬁ gmglvs{ﬂ%{efa?ggig ﬁ@@%u‘%@ F%glef(%&l {sdlal (lifc)a?‘(lgf gg}it(:w) and
hept ane/ Bt hy(VIBcetate: 1/1). A white foamis obtained with a yield of 58%

NVR [err] H ( DMSO d6, 100 MHz, [err]): 1.40 (s, 18H, 2 tBu), 1.60-1.80
(m 2H CHerr]-CH-0O, 3.05 (m@llz CH2
A—X—Het—Y A—X~Het—Y
NO, NH,
an (1
§P Gp
o A—X N A=X__N
Het XY @Y@
NO, NH,
v)

C> e U
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| soxazoline), 3.40 (m 1H, 1/2 CH2 isoxazoline), 3. 50__(_m_2H CH2-CH - 0O,
““’31:]“

4.60 (s, 1H OH), 4.70 (m 1H, CH isoxazoline), 7.40 (wde s :
arom H+ OH. 30 28.2 3-[3,5-bis(l, -9- ”m"””,"m

- di et hyl et hyl') - 4- hydr oxyphenyl ] - 4, 5-di hydr 0-5-[ 2- (4- ” Im

ni t rophenoxy) et hyl ] i soxazol e: s

- 82- A m xture conposed of O. 37vg nmol e) of internediate 28. 1,
0.5 m of Aliquat 336, 0.18 g (1.27 €) of 4-fluoronitrobenzene
and 0.071 g (1.27 mmole) of KOHin 2 m of; tol uene is heated at 80C

for 2 hours. After the reaction m xture has returned to 23C, it is
di vi ded betmwﬁlcﬁo m of dichloronethane and 20 nl of water. After

d t at t d
by 20 i of Ra R g pffsciy, BdepeBARg, | ByWiBparelotl bhaheff 16 OINBHR, apr

magnesi um sbtqnhhﬁdealkyllrhdlealémvmgcfrm Aderft casbasdatomeies llm Qn hiaﬂqihfé alkoxy radical
evapor at Bon %?Mﬁb g)é’éhtrbgdﬁ&ng’n a silica colum (eluant: heptane/ethyl
acet ate:

yield of 60 rmpﬁqnﬁga Ingirogen Hoga. 2 Shcar of prsnéied ARG nafing 3ol 156 ¥abbn®

[err]): 1.5Qtdnss ork8BBOR, rﬁch@l R,Zrcﬁﬁse(ﬂmng alalkgHadical] hagifg-fiom 1 % 6 carboriatoms,
1/2 10 CH2 isoxazoline, J = 16.3 Hz and J = 6.65 Hz), 3.50 (dd, 1H, 1/2

CH2 isoxazoline, J = 16.3 Hz and J = 10 4 Hz), 4.10-4.30 (m 2H,
CH2-CH err]-0O, 8'00 (m 1H, CHisoxazolin% 5.50 (s, 1H, OH), 6.90
D (m 2H, arom H).

(m 2H, arom H), 7.50 (s, 2H, arom I—% 8

28.3 3-[3, 5-bis (1, 1-dinethylethyl) h&yl]-4,
5-di hydro-5-[ 2-(4- am nophe % soxazol e: 15 The
expe¥i nental protocol used is the sangyg cribed for internmedi ate

17.5, I nternmedi ate 28.2 repl acing I nt n;’redl ate 17.4. A white powder is
obtained with a yield of 60% Melting point: 129-131C. NWVR [err]H
(DVBO d6, 400 MHz, [err]): 1.35 (s, 18H, 2 tBu), 2.00 (m 2H,

CHerr] - @HZ Ip}e 1 z( Hﬁiear Jdri brdrcBedCalkyl sadicat bhving ,fro;ﬂn 1 th66 Carbian atoaing) pheryls

5 gao (m 2HP Eﬁ’#{ 2 ?tfmﬁj"le E’S‘h S mERh %rlélcggtﬁ“ﬂ}%ﬂfﬁ%‘% 110 ﬁ g""‘i‘ﬁns Hysehn Hot
i soxazol i ne)Q, $ Noénd nmrezpa,rtuaﬂzum thtppheﬁe,'mra(lmyr@ﬂe oxaﬁlmole € caqlqpns of which gre

3H, arom H & C fi li branched alkyl havin,
1- di et hy| eﬁ?“%i&lg Sr%‘bif‘rt‘étfd e"?\if/l “Ef’}e% ‘gllrpﬁ %"Sen o A (T mo( - " having

t hi enyl) et t-f;qn) ane ﬁ@}rﬂyn@g’@w}a@ql y}raqhggxlg@g/g} qm )to carbon atoms or a halogen;

15 Xrepresents -CO-N(R)-X’-,-NH-CO-X’-, -CH=, -CO-ora bond,
X’ representing -(CH,),- with f an integer from 0 to 6;

Y represents -Y’-, -CO-NH-Y',-Y’-NH-CO-, -CO-Y", -Y’-CO, -N(R;)-Y", -Y’-NRy)-, Y-
CH,-N(R,-CO-, -0-Y", -Y’-O-, -8-Y"-, -Y’-§-, -Y-O-Y', -Y'-N(R,)-Y- or a bond, Y’
representing -(CH,), - with n an integer from 0 to 6;

20  Het represents a heterocycle containing from 1 to 5 heteroatoms chosen from O, N, § which
can be substituted by one or more substituents X'-OR;, X'-NR;, X'-S-R, and such as for
example:
oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,

25  oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,
thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1-
dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine
with the exception of the following heterocycles: piperazines, homopiperazines, 4-

THIS SHEET HAS
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The experinental protocol used is the same as that descyr
internediate 4.3, 25 internediate 28.3 regl acing i ntet
solid is obtained with a yield of 32% Mel ting po
[err]H (DVBO d6, 400 MHz, [err]): 1.40 (s, 18H, 2 tBu), 2. ( 2H,
CHerr]- mz(ﬂrep@se%& 4 Ei%tecﬂlb& foug ofltie a@ﬁ%&a@ﬁbﬂ@mféraﬁyl&ea@a)lﬁn andnklydrous
7.35 Hz), 3.8 % CH2 i soxazol i ne, 65 Hz .and J = 10.3
Hz), 4. 20 (\?Wlée nsednm b, w[@rr]exan@e ahegcﬁarbamatqsmof 1Hb“‘&§h i QBtPY'ne‘af

7.20 (M 2HgriRemibksityRthyllordBothe trigyilgréipppm H + OH), 8.20 (m 2H, 30
t hi ophene) 8.80 (w de s 1H NH[err]) 9.80 (wde s, 1H NWerr]), 11.40

g\émlgecﬁ{ er r? Bl Sotidd - gorzgmv%;n A4 o?)genérgls?ormmae r(f)] accidily (P Yaith"E)
[ 3, 5-bisl, izhaiamicgllmtﬂmh) cdnsisydofdthy p‘hadgnlsz}tmm peeferatdy o ayhixt@e of 4sopropanol

[ (i mi no(2-t e Bl BF rRFl Atmko00IT
-83 - gh%wﬁ@%%@enyfénﬁ Eﬁﬁ?)% 4%1*@r%§ﬁenox8§§éngt#dl ne?ag(x )

0.5 g (2 mvol es) of 1-(diphenyl nethyl)-3- hydroxyazetldlne i s added under an
argon atmosphere to a suspengigngaof - @ g (2.3 mmol es) of NaH in 20
m of dry THF. After agitation for ons r at 23[err]C, a solution
of 0.29 g (2.1 mmol es) of 4-fluoronitrobenzene iM:5 5 m of dry THF is
added dropwi se to the reaction m xture. Agit@hion is nmaintained for another
2 hours at 23C and the whole is finally poured into 25 m of water. The
product is ex € v e BV GE Wi acetate, the organic
phase is thé’Y‘}h\/ﬁgﬁ a@q&\;&;ggmé\)’f%ﬁ%g@h%o%%eﬂé@l%nﬁhgﬁ ter, dried over

magnesi um sul phate, filtered and concentraged under vacuum The product

iswdrified on a silica colum (el uant, 12% of ethyl acetate in heptane).
The pure fractions are 10 evaporated NN it 0 produce a col ourl ess oil
wth a yield of 40% NWR [err]H (CDC13, 400 MHz, [err]): 3.20 (m 2H,

azetidine), 4.50 (s, 1H CH (Ph)2), 4.80 @th 2H, azetidine), 4.90 (m
1H CHO, 6.80 (m 2H, arom H), 7.20-7.50 (m 10H, arom H), 8.20 (m 2H,

arom H)io  in order todfoduct e esiypouridh yf gendral formuiar@phenoxy) azet i di ne:
The experinmental protocol used is the sane as that described for

col our Tess g RBise r%hgrraf‘@ﬁfh%&)éﬁﬁ PSR er ] H (oDC1s,
400 MHz, [err]): 3.10 (m 2H, azetidine), 3.40 (wde s, 2H NH2), 4.40

(s, IH, C|+(I’Pw)az)aromatmomﬁpogmnga(z@ﬂcmrﬁ%) 4.75 (m 1H CH O, 6.60 (s,
4H, arom H), 7.10-

in which:
&’ 15 R, and R, represent, independently, a hydrogen atom, a halogen, the OH group, a linear or
branched alkyl radical having from 1 to 6 carbon atoms, a linear or branched alkoxy radical

having from 1 to 6 carbon atoms,
R, represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6 carbon

atoms or a -COR, radical, R, representing an alkyl radical having from 1 to 6 carbon atoms,

20
or
R0
CH, |
e THIS SHEET HAS BEEN
CH, o REPLACED
: |
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7.40 (m 10H, arom H). 29.3
1- (di phenyl et hyl )-3-{4-[ (1, 1-di net hyl et hoxy) car bonyl]am w i
e: 20 Protection of the amine is carri®8-out in a st T LMl
BocOBoc in the presence of triethylamne in dichloromethane. A vvh| te

solid is Ob%\%e%em taNligeay of |b9an@ﬁed721f(9'1 Mﬁicfal Hﬂn frornOP'tBtG cékﬂ&r dodlse phdrsl,

NVR H

azet |[ glr ;]e) , (pgrl y %ad@et%m% Whgétrpﬁﬂlh"éﬁ cor& ’Qﬁlg( ililo %:Itftf S &ﬁ’s%ﬁ?rﬂ]

(1H1 (13:::' O)NH) ©, 8) N #8d more patidul Oﬂ‘iloﬂﬂ):ne Turkf-pyrole drrthiaddle) th carbonsHdf, wisich re
s .

1- di et hyl emm?}lxmsiwﬁ bR S 1965 EPm gy fom @ linear of pranghed allol hayiy

pr ot ocol 5usdsdn & td hearbamatoms, antedkoxgieadical Heatingdroni htwd m;hola@temmr ah@l%@pt

for t he hydrogenation catalyst which is replaced by Pd(OH) 2. A white
solid is ObD@tegﬁ,deﬁMth@-N(Rs)-Xyl NI@-Gﬂ-XT’f,’»?@HNBJGO g apohdit 184- 186C. NMWR

err]H (DVMSO d 400 , 50 t B 3.50 (m 2H,
[aZGt}dl Ele) 3.70 (m epé%g?tf%) F@%Z) 5@0&6 *6. 70 (En 2H, arom

"'&I

H, 30 7.30 (m 2H, arom H), 9.10 (s, 1H NH) .
- 84 - Y repzaeﬁts X'~ ({J@-BHbY'sﬁ(lNH -CO-, -CO-Y'- -Y’-CO, -N(Ry)-Y"-, -Y’-N(Ry)-, Y’-
1-di et hyl etdyy 1r 0, I a } cagb@ny. }_03yv{_ 4] RLY-y'- bond, Y’
di et hyl et hoxyz) C @Gj ri e%é@ngie?{gg ¥ YN )so “ution of 0

am
g (2.7 rfol édareSdntmgn(é héanmtzgeirﬁrowm >of di chl or orret hane is added
dropW| se, over one hour, to a solution of 0.27 g (0.9 nmole) of triphosgene

in 6 m of %e‘i_? é)rsgeg? ARGy R on aﬁﬁﬁffrof’hgi E@E h@t@r(;aﬂﬁnécﬂghéﬂlﬁ&ﬁ @IN,2S Which

sol ution of P@?[H}D%%Irrqohe l:ﬁptugﬁal‘cs%E 3=§%§ﬁ#&5r’§r§e‘gﬁ§% ﬁ%ﬂﬁ%g

mokés) of &FF 8
in one go. TERempeaction mxture is agitated for 2 hours at 23C and

f |1 t dt d h d

of "ot hyl " aconsERs, pyiofey BTdidivr b ivintmarS St oAb,
of wat ensf olshiphekindy idfdandle,ofimidalolinent dahydrpmﬁiddmiet-bnndr yﬂnhygrmelamia@rfhmnam
sul phate and,f}hi 1@&)&1%‘16 I)ype?ofi’réeg%xgzoﬁl uB)'ca%Bliﬂlh %n(gf(ﬁﬁﬁmlﬁ(ﬁfee iazole, thitAfif

vacuum The Tesidue s ept ane/ et hﬁll
'ng

acet at e: 7/ 3hiazolidine, tlmamhdmen% bydantdis, lobd-atiarele. Wdihoxadigzaledl.3 -
poi nt: 224- Z5664.-NYR ﬁlﬁﬁfa]zbilc(lﬁzvq’@ 4-triazole@Rone Riradb1g  tetk ﬂﬂobyndm@%zétﬁimelfﬂl—l

2 tB 1. 45 9H, tidi
azet :JZjl ne), "Yilgl@dh? rf?xcfﬂl nCI-‘PfO}he %%’V‘Pg Batffocys nE)%‘p%‘ZlP?ﬁ nb‘l’—?ml?ipgﬁ?m?—sf} 4
7. 20 (s,202H andifispiberidine;

9, Preparation process for the compounds of general formula () according to claim 1
heterocycle Het of which contains at least one nitrogen atom, characterized in that it includes

the following two stages:

- the condensation, preferably in an isopropanol and DMF mixture and at ambient

25  temperature, of a compound of general formula (VI)

“‘5}@

with a compound of general formula (IV)

Sheet Has Been Replaced
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15 H, 7.35 (m 2H, arom H), 8.20 (s, 1H NH urea), % 1H, NH).
29.6 1-{[3, 5-bis(1, 1 e

HEPEF T

fige

- di net hyl et hyl ) - 4- hydr oxyphenyl ] am no} car’t%nyl }-3-(4 lg ,
9.5 Wep!ac!ﬂg

am nophenoxy) azet i di ne: The experinental protocol

as that desgférdadopesducedt esmpslindtof gefera formula (VEINt er medi at e
internediate 26.2. A white solid is obtained wwth a yield of 93% 20
Melting point: 225-227[err]C. NWR [ecs] H (DMSO d6, 400 WMHz, [err]): 1.30
(s, 18H, 2 tBu), 3.80 (m 2B mzetidine), 4.30 (m 2H, azetidine),
4.70 (wide s, 2H, NH2), 4.85 (m 1 408 6.70 (m 5H, arom
H+ OH), 7.25 (s, 2H, arom H), 8. il H){rea) 29.7 1-{[3,
5-bis(1, 1-dinethylethyl)-4- hydroxyp enyI ] am n®& c&Hbponyl }-3-{4-[ (i m no(2-

t hi enyl ) net hyl ) am no] phenoxy} azeti di ne hydrochloride (29): 25 The
experinental protocol used is the sane as 2t descrizbed for intermediate
4. 3, internediate 29.6 replacing internediate 4.2. A white solid is

obt ai ned wi t theaclydvagel onheZl;ﬁSfectlve gro\mth bﬂﬂuemh’(pbuncﬂaﬁge’m&ﬂ éormfula. (WIVRdéfaed] H

(DVSO d6, 400 MHz, Jerr] , 3,90 (m 2H,
azeti di ne) , 3DOVEGD P ermbt%taélwmi’eyndl orrmlla@HO) 6.60 (s, 1H OH),
6.90-7.50 (m 7H, arom H), 8.20 (m 2H t hi ophene), 8.30 (s, 1H, NH

urea), 8580 tHesconmipoundirdfeendral, foRm8s @), AV VD3R (WH) deing suchlthat50 (s, 1H,
NH err]). IR vc= o (urea): 1660 cnferr]; vc=N (am dine): 1640 cnferr].

Exanmpl e 30: r (1)-3-{4-[ (i mno(2-
t hi gﬁyl ) met F?‘]‘]s) am no%ﬁ%é%% y?ahgﬁ(%}hn §d3 ochl{ or |[ ((zlia (30§

- 85 - 30.1 1- (2- hydr oxy- 5- met ho;glybenzoyl) 3-{4-[(1,

1- &erret hyl et hoxy) car bonyl ] - R0 ophenoxy} azet i di ne:
Condensati on of 2-hydroxy 5-net hoxybenzm and internmediate 29.4 is
carried out under the sane experinenga¥ conditions as those descri bed

for internediate 8.1. A white solidis 5 > obtained with a yield of 62%
Mel ting poi i whith2- 153[err]C. NVR [err]H (DMSO d6, 400 WMHz, [err]):

(i oake oy By R, réprbhgt Sncend M) nychoBll fofi?s loal g R pHAARA tipBurdd
(s, 1H, 10H) prahchedSalkyd radiegl haiAng from 1 to 6 carbon atoms, a linear or branched alkoxy radical

having from 1 to 6 carbon atoms,
R, represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6 carbon

atoms or a -COR, radical R, representing an alkyl radical having 1 to 6 carbon atoms,

or
CH,
R3O,
CH;

HsC
15 CH; :
B represents a linear or branched alkyl radical having from 1 to 6 carbon atoms, phenyl,
pyridinyl or a heterocycle with S members containing from 1 to 4 heteroatoms chosen from
0, S, N and more particularly: thiophene, furan, pyrrole or thiazole, the carbons of which are
optionally substituted by one or more groups chosen from a linear or branched alkyl having
20  from 1 to 6 carbon atoms, an alkoxy radical having from 1 to 6 carbon atoms or a halogen;

Xrepresents -CO-N(R,)-X’-, -NH-CO-X’-, -CH=, -CO- or a bond,
X’ representing -(CH,), - with n an integer from 0 to 6;

)
REPLA

This Sheet Has Been Replaced ' 1

U

l"’ AMENDED PAGE

{ THIS SHEET ;5 1




30.2 1-(2-hydroxy-5-nmet hoxybenzoyl) - 3- am nophenoxy The
experimental protocol used is the sane as {)hat descra]mmmuﬂnmumm’ 1ate
26.3, 10 internediate 30.1 replacing i ntdf4edi ate 26.%2. cA yel® ow oi*l
obtained with a yield of 90% NI\/R[err]H(DI\/SOdG 400 MHz, [err])
3.25 (wide gy r%bseﬁikl?-){, -, 3CBONHsY',-FHNHPOEB) -CA-VO~-¥’ @0, -NR,Yh, M+N(R3)- Y’-
azeli 6ine), 4 Rt o 0.6, 589 098, o-9r0% iy 4 35 o( il ¥
1- ( 2- hydr ox yeffreseatitgx )z with n-aB-iftagdr fiom bty &- t hi enyl ) net hyl ) -

am nol phenoxyyazetidi ne hydrochloride (30): 15 The experinental protocol

used is the }i% r?l?{?%?ﬁeﬁe ?drgé)f &%‘j ik tﬁlgﬁ} PLdre e f%}oeat sSchos froﬁa”éef(l”? 1135

30. 2 repl aci powder i ¥
44% s I\/B:Ial:llb?gsqbéﬁltﬁted %gnq%worwmspemqs%c%ﬁ nd [SBIF
3.70 (s, xgﬁé@ 4.00-4. 80 (m 4H; azetldlne) 515(m 1H, CH-O),
680710(rﬁ arom H), 740(m 3H, arom Q%‘
t hi ophene), dXetage,( \iydoles, pywpliding | figago WWM@TO@T%H tthP-]P@Ff ]Wﬂ!}’@r ophene,

1H O, 20 sg?%xa)laﬁ @MidSols, lﬁﬁaazbhﬁe hiﬁ dféﬁrﬁ@aicﬁéfz@ﬁé di6aRigidaesle]2-thicneN

d
(?En?, |4n§|) hy d’rx@Z@e’h&?g’;ar&QIf szgol;n% lf(g(l%fz‘ﬁwét ﬂﬁzo?ﬂnf’l‘fxaﬁ‘élhdz‘%‘m?r gﬁazgle thiazoline,
yl') car bopy| |thiazdlitind, kiThzdplidonhd) ihgaatitoinet Mlﬁlaznl@d]%emkgz}ﬁepi,ﬁwmmdmole 1,1-

hydr ochl ori d h
2 L0t popBmide) 2e5 pisginzefiting J T REL BN, Eliibie teratyrapyridine, agetding 3 (10
mol es) of Nvillocthé- Iamépnmy pofpehe dioHewingr épwoauclcsn pipetazingsr HOmopipepEBes. o

starting frq | 4-hydroxypiperidine) in 10 mMl of dry THF is added
dro:pw se toﬂnﬁgﬁgﬁ@ﬁéof 1.23 g (11 nmoles) of tBuOK+ in 10 nl of dry THF

in a three necked fl ask, under.an iner no,

‘bath. After GgTePESFUR 2Epteettye TR ‘é%t% © anine {ima@ %;Eg by F%%%o difb%%aq] il &?%

T,ID' es) fBf 4acld Ui re.nga@ncf%ﬂ Nexhfy rsh thé dﬁrhazizigﬂgs |sfda]gbut3afifjmhmlrmynd ser
e reaction m e e ours at and finally poured into

25 M of a )ilyfsliy@rﬁrg{sgag “‘f’?igmblpoduct is extracted using 50 ni of

ethyl acetate. After .

-86 - 10. As a medicament, a product of general formula (I) according to any one of claims 1 to 6,

or a pharmaceutically acceptable salt of this product.

11. Pharmaceutical composition containing as active ingredient at least one product according
20  toclaim 10.

12. Use of a product of general formula (I) according to any one of claims 1 to 6, or a
pharmaceutically acceptable salt of this product, to manufacture a medicament intended to
inhibit NO synthase.

13. Use of a product of general formula (I) according to any one of claims 1 to 6, or or a
25 phan:naceutically acceptable salt of this product, to manufacture a medicament intended to

14. Use of a product of general formula (I) according to any one of claims 1 to 6, or or a
pharmaceutically acceptable salt of this product, to manufacture a medicament having both an
activity on the inhibition of NO synthase and the inhibition of lipidic peroxidation.
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decantation, the organic phase is washed twice with 25 ml of water and 25
m of salt water, __’,he,or_ganJ—e solution is dried over nmagnesium

sul phat e, foIIovved , f||tr and -%concentration of the filtrate
under vacuumto %Uﬁﬁﬁ which is purified on a silica col um
(eluant: hept ane /2). The pure fractions are collected and
evaporated 5 un er vacuum The expecth gduct is obtained in the form
of a pale yellow powder with a 47% Melting point:

97-98[err]C. 31.2 4-(4-ni trophenoxy) pi peri di ne: The
experinmental protocol used is the sane as that described for internediate
19. 2, internmediate 31.1 repl acing interrredi ate 19.1. Ayellowoil is

obt ai ned wit | d of. 87%,., 10 NIVR 13, 0 MHz, 8): 1.58 (s,
1H, NH), Mg Br }fg&e’fﬂc{)ﬂﬁd‘&%’]‘ bongiloge %{1 bla 1 4H, CH2-CH2), 4.51
(m 1H, CH-O) 6.98 (m 2H, arom H), 8.21 (rn 2H arom H). 31.3
1-[ (3, 4-dihydro-6-hydroxy-2, 5,

8-tetranet hyl -2H[ 1] - benzopyran A2"§/T‘j°ba?' JL

(4-ni trophenyl ) pi peri di ne: The ex’?‘lt aTP’H°pr otocol used is the
same as that described for internediate 19 internediate 31.2
replacing internmediate 19.2. A pale yell 0\/() povvder obt ai ned with a crude

yi el d of 83fpwHible product is sufficiently pure to be use TTE&FM t he
foll owi ng stage. 31.4 1-[(3, 4-dihydro-6- hyq}mpgixge

?za
8-tetranet hyl - 2H enzo ar bonyl ] - 4- SBeenReplaced
(4-amin phé%ﬁa)apﬂ 8‘}"‘?@? ?‘Péreggon%mg%owg%‘ﬁtb‘é‘?synent al s simlar
to.that described for internediate 14.4, internedi at | aci ng

i ntefnedi ate 14.3. The reaction is ¢ rpio QUt in a dICh| ororre e/ et hanol
m xture (1/1). A white powder is obt ned a yield of 77% Melting
point: 153-154[err]C NVR [err]H (CDCkgerr] + Derr]0, 400 MHz,

[err]): 1.60-2.18 (m 18H, CHZ+Troon)R22 52-2.81 (m 2H, CH2)

l?_’D 414.28 ( 'ﬂéivﬁigth R ?mﬂii répr %ég dggﬁrﬁ%n%g] %Hgog%f} 3Bm, H halggeZlA't}fer@)Hzéi‘ouﬁr om
8-t et r anet Hx}lparquﬁ{rqqc Zb‘ptﬁﬁlﬁ y‘qg)ft,(ma ﬂ,dq}.ﬂc]ann afpms, a linear or branched alkoxy

[4-](im no(rzdlbghlha{amg}}ra;ﬁ{ hiﬂé@dfbd}pdt&hEHOXY} p| peridine hydrochloride (31)

The pr used is me as that des bed for  internmedjate 2.
i nt erﬁél afits BRTESENtS akyderogen atom, a linear or ranc ed alkyl radical having rom 1 to 6 carbon

atoms or a -COR4radical, R4 representing an alkyl radical having from 1 to 6 carbon atoms,

or

CH,
R;0

H,C 0
Sad T CH; .
B represents a linear or branched alkyl radical having from 1 to 6 carbon atoms, phenyl,
15 pyridinyl or a heterocycle with 5 members containing from 1 to 4 heteroatoms chosen from O,
S, N and more particularly: thiophene, furan, pyrrole or thiazole, the carbons of which are
optionally substituted by one or more groups chosen from a linear or branched alkyl radical

having from 1 to 6 carbon atoms; an alkoxy radical having from 1 to 6 carbon atoms or a
halogen;

20 Xrepresents -CO-N(R,)-X’-, NH-CO-X’-, -CH=, -CO- or a bond,
X’ representing -(CH,), - with n an integer from 0 to 6;

AMENDED PAGE



'repl acing internmediate 2.3. The condensation react|
2-propanol only. After salification, the expec g !/ﬁ m [mISth ai ned
inthe formof a yel | ow powder with a vyi e9d of H NG pelnt:
deconposition from170C. NVR 1H (DVBO d6, 400 MHz, [err]): 1.50- 30 2.10
( m6413(3m OMR refprdietls -, -SOHIRY ST M-, -G, -§ 0 AN (P, AN, )
1H, cH 0, FrNRHCO -Ox¥onrt Y- B-%5, (Wi-SaHY-&-8m -¥yNRs)-F+ 052 bond, a¥om
H, 8.17 (rfepresennngZ(Etﬁzyrwﬁﬂml—é},m@g%mq&@ 1H, NHerr]), 9.76 (w de s,
1H, NH), 11.42 (wde s, NH) . IR vc=N (am dine): 1611 cnfierr].
Exanpl e 32:

1-[ (3, 4- di Hjcirerresentsc bistsrooycls qongainiag fromed iy b heterqatqmehosepfremrO, N, S svhich
yl ) car benylchade fubsithiedi byood bhi mmey IshbstituRyits) ROORQ X' RR)) @ms-az Gahd Gude as for
hydr ochl ori de %_2 32. 1-[ (3, 4-di hydro-6-hydroxy-2,5,7,
8-tetranet mp [ 1] - benzopyr an- 2 yl ) car bonyl ] - 3- {4 [(1 1

- di net hy| etdxetay,c giyboky | bmlwemm} té&aﬂfyﬂﬂfﬁi'ﬁl thlo heneﬂ't@tr SRR Aidnen

of Tr ol ox er rred | I, ame. ex erl nt al
condi t%@ﬁ’@%& Cst ﬁf&}g 8’56?’?%‘5815‘? dﬁ’ﬁ‘?’@?’i‘!‘aﬁﬁo ‘g' 0ge,1 d1 ei’ﬁ( tdazalg 2 thgg,
obt ai ned wioxhzale,yisexadolef oxazolméaa%xakdﬂiﬂe; oxazphding, : oxhBalidhfork ethidzcle, Mk dlmes ] H

CDC13,440
ol os 1o 5 it efﬂllg"gﬂﬁ“’g‘%é‘g’&%‘t Hayl ﬁgﬁﬁmi ?gﬁ?xa%?w}"’eﬁl %?‘J@’ﬁ?““%%e htom
H) , 7 Bexlde-33,-thad@oliding rh2,Htriazdld)3-one, tetrazol@ 2etPahydropyridine, azetidine,
1-[(3,4-di th@H Qh@ Bbé ﬁ%}i 6f Ihe foll wn1g) heteBocxzi;ﬁ. _glperfgmes, homopiperazines, 4-

7,8-tetramnet é% 2H: - benzopyr an- carbo
ammphenoﬁ?“ péTi IFf‘e The experinental protocol used is the sane
as that described for internediate 26. 3, internedi ate 32.1 repl acing

i nt er nedi atie b&iﬁg amdersmm thaf GAGH % reftbahfies hzarbg rﬁla\\bh?| H%OJS%CQ?]& represenNMR
ro OX w de S, H,

H 6 2.60
[Narzg] égCD%}}%n Mﬁi(ime)qg@orgl}(gwa?qﬂ , 6.50-6.70 (m 4H, arom H).

2. Product according to claim 1,characterized in that:

A is an aromatic corresponding to the structure:

in which:
20 R, and R, represent, independently a linear or branched alkyl radical having from 1 to 6
Lo carbon atoms or a linear or branched alkoxy radical having from 1 to 6 carbon atoms,
R, represents a hydrogen atom or a linear or branched alkyl radical having from 1 to 6 carbon
atoms;

B represents a heterocycle with 5 members containing from 1 to 4 heteroatoms chosen from
25 O, S, N and more particularly: thiophene, furan, pyrrole or thiazole, the carbons of which are

optionally substituted by one or more groups chosen from a linear or branched alkyl having

from 1 to 6 carbon atoms, an alkoxy radical having from 1 to 6 carbon atoms or a halogen;

Xrepresents -NH-CO-X’-, -CH=, -CO- or a bond,
X’ representing -(CH,),- with n an integer from 0 to 6;

30 Y represents -Y’-, -Y’-NH-CO-, -Y*-CO-, -Y*-O-, -Y*-O-Y", -Y'-N(R,)-Y"- or a bond, Y’
representing -(CH,) - with n an integer from 0 to 6
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20 32.3

1-[ (3, 4-di hydr o- 6- hydroxy-2,5, 7, 8-tetranmet hyl - 2H[ | Juumumu"uiw&,” ') car bon
yl]-3- {4-[ (i m no(2-thienyl )Pt hyl)am nol'phenoxy*azet | €i ne
hydrochl ori de (32): The experinental protocol used is the sane as

} 2?2 r ggz :: ;ﬂt{&etq’éprg%nw Qh@t&ré&?dg%?téi@g frc%né ilnt'g Gtrﬁie{ir%ﬁm& i@lé&@n %oﬁgog/ NG Snghich
Vel £ ng. piec0¢ Sl by qhR e Shork RBiestE X Ooo Xt "k R 38l a5 5

(m 16H Teehgtd:, 25 3.60-5.00 (m 5H, azetidine), 6.90 (m 2H arom H),

7.30 (m 3H, arom 8. 15..(.m i t hj hene . 80 ide, s..1 NH) ,
9. 80 §W dedXetangy; pwﬂt)‘éer rqyyfphém?ssél%f d@ﬂeby'ﬁiﬁi?raﬂﬁ[%iﬂpﬁsm | ﬁ%@aﬂydmﬂwﬂéﬁe’ K
(am de)s lédphotareer injidazole- Ninfidadolinele \dihylesimidapdleQrdne, dihydroinflrerotesd:-tHiaws, cal

study of t oduct s;of the invention .St ud .the eff S, .
neur onal c%ﬁ’%ﬁet Eﬁo%ézglmxéfpﬁpﬁaggxwﬁ%e, rog?zog]dglgr 8%35%{1%1 Poes %laﬁﬁé’ thfidoline,
- 88- thizeliding, thiazal idnames hydantping 1, 2t4atriapoladyi; 4-oxadiazobe 1j3mtindianale, $,1-

det er mi nedhy: ;TBaSHLI: i L gt Welco)Y)

synt hase. of SEIEPRShiRiSlds, 12,408 Siche Wb, RRRKREGHRBID b BBAES, |

t he nodi f i withnthehcaceptionr efitthe nfbliswynie rhefarpayeles: Npiperazimesd heiopipesaines,1990)
87: 68%; 685); griggLebel l uns of Sprague-Dawl ey rats (300g - Charles River)
are ra[?)({dlélﬁlmgg&rrelnov’ed di ssected at 4[err£yC and honogeni zed in a vol une

of ext ractitcieing uparstod-tiat when A reppasenteraTiAydrogen atppp Fle dogwpet Eapresent 40

mg/ m, | eupigprfidifie, PyrmoBdiat br méfBolidmgRAAt es are then centrifuged at
21000 g for 15 mn at 4[err]C Dosage is carried out in glass test tubes in

whi ch 100 f i bati on. buf f ont ai ni 00 nmM of PE H7.4), 2
i on 190 ASHiohu L OEHRELS B SR B S o R
NADPH and d3b¢rerof] which anf opitidnaliya buhstitutdédnbyaome ali morei grogpsdcho@dh fremrd lingk oa

sol uti C | i f - ar gi.ni ( il YA RYE
6. 4 O reyencie AL ERnE ol 1) PEirbl profls iRl BER bl fom 1 375 i
added. Theatomsorgdalegeon is initiated by adding 50 [err]| of honpgenate,
the final volume being 200 [err]l (the mssing 25 [err]| are either
wat er or tBeprbgadt @dcdRtiag 46 bhe of\tlalhs 1% 01 Bhardch@izEEACHROR id SneSSOPP Following
with 2 m of stopping buffer (20 nM of HEPES, pH 5.5, 2 nmM of EDTA). Affer
passi ng th‘éOIEBO““’@g(rrpl es through a 1 ml colum of DOWEX resin, the

radi oactivity is quantified by a liquid scintillation spectroneter.
The conpoundN-{@t(1 Bxdaipdzel1-4])phenyl-2athibfhenkzarboxiddhnaide ipdretodidean

ICerr] lower than 3.5 [err]M As for the conpound of Exanple 3, it shows

an | C5Q, | owe 3 . . n%ﬂﬁ .ects on lipidic
per oxi %t [ BnN6¢4L@ﬁgéggfdé P%F&g%yie&ugfthg’%%{?xmg%u& e(flelf’nhi bitory gct Ivity

of the products of the invention is _determ ned by neasuring their
- N-[4-(1,2,3,6-tetrahydropyridin-1-yl)phenyl]-2-thiophenecarboximidamide fumarate;

- N-[4-(1H-imidazol-1-yl methyl)phenyl]}-2-thiophenecarboximidamide hydrochloride;
- N-[4-{2-(3-thiazolidinyl)ethyl} phenyl]-2-thiophenecarboximidamide;
- N-{4-[2-(1H-imidazol-1-yl)ethyl]jphenyl}-2-thiophenecarboximidamide hydroiodide;

25 - N-{4-[2-(1,2,3,6-tetrahydropyridin-1-yl)ethyliphenyl } -2-thiopbenecarboximidamide
fumarate;

- N-[4-(3-thiazolidinylcarbonylmethyl)phenyl]-2-thiophenecarboximidamide;

- N-(4-{[2-thiazolidinyl]carbonylaminomethyl} phenyl)-2-thiophenecarboximidamide
fumarate;

30 - N-(3,5-di-t-butyl-4-hydroxyphenyl)-5-[4-{imino(2-thienyl)-methylamino} phenyl]-2-furan
carboxamide hydl‘ oxodlde, TH 18 SuEEY \ :v - B U’.‘.N _i
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effects on the degree of |ipidic peroxidation, dm
concentration of mal ondi al dehyde (MDA). The . mlh‘d]mgg'") -
per oxi dati on of unsaturated fatty acids t®-a mmof
| i pi di ¢ peroxidation (H Esterbauer and KH Cheesemnan, th. "EnZynmol .

(1990) 186:. éQiﬁ%Jt)%tﬁ’ﬂﬂ-gydgMygg%gg%g-ﬁ)ﬁqiﬁ&éﬁhi@ﬁgé)%@gtrhgﬁnﬁé&?ﬁ dyH2s] es

e
River) were 25, sacriflce Ion. ‘The cortex’i's renoved,
t hen honogeni‘@@&zgg{‘?f’éhoéle hydrochiwides potter in a 20 mM Tris-HC buffer, pH
= 7.4. The honogenate was centrifuged tw ce at 50000 g for 10 m nutes
at 4[err]C- Zt@iﬂﬂ-’bﬁtyl—ﬂ%yﬂﬁx}lﬁ}ﬁhﬂ?—g-[ﬂi{imﬁﬁ[f—ﬂﬁe]nﬁ)-n@ﬁﬁ]ﬁﬁir@%eﬁ 1}i4be

experi nment, rhhe aced in suspension at a concentration of 1 g/

| | et
15 m and ° laZB@ﬁP?I%f}EYanghg)Eld@lS g for 10 minutes at 4[err] C. The

supernatant is used imediately to determne 30 the |ipidic peroxidation.
The honvgerai-3d-dirteinitgl -4 Rydrbxypheydiiethyl e PO-nhedliyl BL¥- fimirio@-ubat ed at

o/ v S B e inc 2 2 e

initiated by adding 50 [err]l of FeC2 at 1 nM EDTA at 1 nM and
ascorbi ¢ aci @"(959‘44&%“-[ xdeoxy3hS-isa(l s ledimsthylatiylisplenyh-4afd-[injieo@} C, t he

reaction is sh 1 | : , 50l ution of hydroxyl ated
di-tertio-butyl Hfgﬁ%déi%% %ﬂ?ﬂggixgg%iﬁmﬁﬁie&]%g’%%l @8 gquantified using a

colorinetric_te ]téx’ﬂfb reacting a_chronogenic reagentréR , N-methyl-

2- phenyl i ndo§’6(‘§ P-ﬁw‘ﬁ[ migloltteyDmethy]amirolnhayl rd Iiﬁrml@nm%r axanide at
45 C. Tihe cohgibsdbridy) of an MDA nolecule with two nol ecul es of
reagent R produces a stable chronophore the

- 89 [ | h, Qf ' ' . t. 86 Cal dwel |
ot ol Eur op A IS ARAR AL RUSY T G Dollnpens ] BB emRaBE  ounas o
Exanpl es 3, thienyhmethyBaming]pheoly]}3-(@psliaidhidtheztrboransile fimhwoatean | Clerr] | ower
than 30 [err]M - 90-

%rAlrruN:Sa N N-[3,3-bisCl, PUHELhFIAN B ARk $EFhdryi LB [dchinG@L T €SPONds to general
() thienyl)methyl)amino]phenyl}-4-thiazolecarboxamide hydroiodide

15 - N-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-4-(S)-{4-[(imino(2-
thienyl)methyl)amino]phenoxy}-pyrrolidine-2-(R)-carboxamide dihydrochloride

- methyl 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2-H-[1]-benzopyran-2-yl)carbonyl]-
4-(S)- {4-[(imino(2-thienyl)methyl)amino]-phenoxy}-pyrrolidine-2-(S)- carboxylate
hydrochloride

20 - 1-[(3,4-dihydro-6-hydroxy-2,5,7 8-tetramethyl-2H-[ 1]-benzopyran-2-yl)carbonyl}-3-(S)-{4-
[(imino(2-thienyl)methyl)amino]phenoxy} -pyrrolidine hydrochloride

- 3-{[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1]-benzopyran-2-yl)-
carbonyl]amino}-1-{4-[(imino(2-thienyl)methyl)amino]phenyl} pyrrolidine

- 4-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]- N-{4-[(imino(2-
25 thienyl)methyl)amino]benzoyl}-N-methyl-1H-imidazole-2-methanamine hydrochloride

- N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-1- {4-[(imino(2-
thienyl)methyl)amino]phenyl }-1H-pyrrole-2-carboxamide hydroiodide

- 1-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-3-{[4-[[imino(2-
thienyl)methyl]amino]phenyl]carbonyl}-2-imidazolidinone hydroiodide

1 THIS SHEET HAR 8EE
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[err] in which: 5 Ais a an aromatic corres
structures: in which Rerr] and R2 represg Imj ﬂ
hydrogen at om a hal ogen, the OH group, a%- | i nea yI

radical having from1 to 6 carbon atoqs, a linear or branched aI koxy

Lrom a I s SR iR RS hehil) 4B Bhidio AR faglibt- D TV o0ern
atoms or a - @iedyl)methyydminéiphenyby- ésmazaigicaamailelhyﬂrorcd@ﬂecal having from1l to

6 carbon atons, or [err] B represents a |inear or branched

al kyl radicalg_ p@@gﬁé%%é%@lgﬂﬁaggﬁﬁﬁm_ lpgﬁqmbg 15 pyridinyl or a

het erocycle w I nIrng roat ons chosen from
0, S, N thigaylireethylramipe pheryl ) -Y-methylohfhisrelenrethapgming pydrgeldogde ¢ hi azol e,

t he carbons of which are optionally substituted by one or nore groups

Chogen fsgom al-[3'51 11161&431 441 Hdoix lﬂ#ﬁyH@l-H [(Immb@gl ng from1l to 6
carpon at ons, a VI n m on
hal ogen; 16190’ )‘Bﬁﬁéiaé?ff‘ Pﬁ N?JF@? y@"{l -nngq[a;(gbg)@gﬁana@l@ hygsﬁflﬁg{%ﬁ a

bond, X representing -(CH2)n- with n an integer fromO to
6; - 3- [3,5-b1s(1,1-dlmethylethyl)—4—hydroxyphenyl]-45 -dihydro-5-{2-{4-[(imino(2-

thienyl)methyl)amino]phenoxy } ethyl }isoxazole

- 1-{3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]Jamino}-carbonyl }-3-{4-[(imino(2-
10 thienyl)methyl)amino]phenoxy}azetidine hydrochloride

- 1-(2-hydroxy-5-methoxybenzoyl)-3-{4-[(imino(2-thienyl)methyl)aminoJphenoxy} azetidine
hydrochloride

- 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[ 1 ]-benzopyran-2-yl)carbonyl]-4-[4-
[(imino(2-thienyl)methyl)amino]phenoxy}-piperidine hydrochloride

15 - 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1]-benzopyran-2-yl)carbonyl]-3-{4-
[(imino(2-thienyl)methyl)amino]-phenoxy}azetidine hydrochloride

or their salts or enantiomers.

5. Product according to any one of claims 1 to 4, characterized in that it is one of the
following compounds::

20 N-[4-(1H-imidazol-1-yl)phenyl]-2-thiophenecarboximidamide hydroiodide;

1

N-[4-(1,2,3,6-tetrahydropyridin-1-yl)phenyl]-2-thiophenecarboximidamide fumarate;

N-{4-[2-(1H-imidazol-1-yl)ethyl]phenyl} -2-thiophenecarboximidamide hydroiodide;

N-{4-[2-(1,2,3,6-tetrahydropyridin-1-yl)ethylJphenyl } -2-thiophenecarboximidamide
fumarate;

25

1

N-[4-(3-thiazolidinylcarbonylmethyl)phenyl]-2-thiophenecarboximidamide;

3-(3,5-di-t-butyl-4-hydroxyphenyl)-1-[4- {imino(2-thienyl)-methylamino } phenyl]-2,5-
imidazolidinedione hydrochloride;
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This Sheet Has Been Replaced ¢ x.;? i,..‘aguk.,,f_‘

[y

AMENDED PAGE



\

AVENDED PAGE

Y represents -Y -, -CONHY ,-Y -NHCO, -COY -, -Y ﬂm’
-Y-N(R3)-, Y - CHerr]-N(R3)-CO-, 950 Y -, - Im,'” ”mmms
-Y-OY -, -Y-NR3)-Y- or a bond, Y representing - rr}' vvlth
n an integer,f .0t ; t,re S ajhet roc Ie cot i ni ng
froml to 5 %‘éﬁg%-gtb&}ﬁég‘éw&%wp?%kﬁ%f* ?\z&hli’:‘ﬁ’l)'%e yiew 03811%‘1?( stit uted
by one or notdaslibisond eirbchlofideR3, X -NRS, X -S-Rerr] and such as for
exanpl e: oxet ane, pyrrol e, pyrrolidine, furan, tetrahydrofuran,

hi h imd [ ,
hoBene, | ST AL01 SRIGRE i RUEL R 1 tRR G m 20l e
oxazoline, i sﬂmxmd)nﬂmthbdammm}aplmhyldh?;zﬂeumdmhdimdiommﬁmmar&tm| azol e, thiazoline,
10 thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole,

1, 3, 4- di 1 1
2 5- t(f:’l)l :d: :?(;* @ﬁ-ﬁt_ﬁ@r% 3?3;%201 = gﬂndhg lethye)[ ﬁ{éﬂgﬂh Qe{4 [é;tnruah(ydr opyri di ne,
azetidine, t leny\lbmﬁhrlbfanmb@mwbmr@mamm hyérqcb\wm@ het er ocycl es:

pi per azi nes, honopi perazi nes, 4- am nopi peri di ne; it being

under st ood 1 B%tdlma-w{mg@ﬂhﬁwuﬁer@l sty DoAY} HEQHIPOH ARG CarbORGaENt 2

,J

15 pi perid I ne or norpholi'ne radica Pr oduct
accordi ng tohﬁ&ﬁf’}ﬁg’i& Ccharacterized in that: Ais an aromatic
corresponding to the structure:

[err] - N-[43hydnoxoi3,5 k-1, Riedetiylethg] henydp2-¢44timino(hdependent |y a

(i noar B or SRENER byt a0l PR R EtideRatiechiziafl 2o T v

repidsents a hydrogen atomor a |inear or branched al kyl radical having
from 1 to 6ordheibsplts or enantipmess;

6. Product according to any one of claims 1 to 5, characterized in that it is N-[4-(1,2,3,6-
tetrahydropyridin-1-yl)phenyl]-2-thiophenecarboximidamide fumarate or one of its salts.

7. As new industrial products, the compounds of general formula (II), (III), (V), (VI) and

15  (VI)
A-X—Hct—YQ A—X—Het—Y@
NO, NH,
() am
% %
A—X N A— ]\Il
NO, NH
") \4))
A—X N
C} ‘@ This Sheet Has Been Replaced
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A is an aromatic corresponding to structures :
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B_represents a heterocycle wwth 5 nenbers containing froml1 to4

het eroatonms chosen from25 0, S, N and nore particul grls | 3
furan, pyrrole or thiazole, the carbons ofs-which are j f'm*g ll ﬂgmw
5 |

substituted by one or nore groups chosen froma |inear

havi ng from1l to 6 carbon atons, an al koxy radical having from1l to 6
carbon atons or a hal ogen; X rep -NHCOX -, -CHs, -CO or a
bond, X' representing )n- with n an integer fromOoO
to 6; 30 Y represents -Y' -, -Y -NH CO, -, -Y-0-, -Y-O0YVY -,
-Y'-N(R3)-Y' - or a bond, Y represer’fﬁing -(CH2)n- with n an integer
fromO to 8, which 92 Het represents a heterocycle containing

6 which:
froml to het eroat ons chosen from Q. N. S which can be suhstituted by one
or nore sug@t #d By feprsgentoppsiepsadentty, achydrogen afom, 4, %&f@hﬁ@séﬁ&m‘& cat or
oxetane, pPYrhgt Iafl] a f L | k adical

t et rahydr ot r{i ppl)lﬁqér?g(& I E%nggg@]%ﬁu@mm agg%fé),ﬁﬂ%é%hﬁé%@?%rgrmrﬁﬁﬁéd"ﬂ OXy radica

di hydr oismi diraiedrom d4e 6 carbay 8toBisni dazol e- 2-t hi one. oxazol e, i soxazol e,
oxazol i ne, Rsrepasaits adydogar aloingarimearooreradched aldpleradichi leaxingefrorh Hi @z tarhen

t hi azol i di hj hdi_non h nt.0i n triazol : - | | e,
134t hi adieb PLESCOR; HARAC R RAAGHElan aty il IR fom 1S LarbbRARAS
1,2,4-triazol e-3-one, tetrazole, tetrahydropyridine, azetidine. with the
exception of the followi ng heterocycles: piperazines, honopiperazines, 4-
am nopi peridine; it being understood that ashen A represents a hydrogen
atom Het does not represent a piperi 8 pyyrolidine or norpholine
radical. 3. Product according to claim cherized in that B
repeesents a thiophene ring, the carbon h are optionally
substituted by one or nore groups chol I near or branched al kyl
having from1 to 6 carbon atons, an al koxytsadi cal having from!| to 6
carbon atons or a hal ogen. 4. Product according to one of clains 1 to 3,
characterized in that .jt is one . of the fallqwn onpounds: . -

N (oo B o B e h e Joanges. A0F sairat Rpa R Dol 5 OB AARS ABHeny
1] - 2- f upyaidinyd ob ahatersbycle wattod askintbers containing from 1 to 4 heteroatoms chosen from
3-(3,5-di -tnbgtyl -4- 4 nyd..) - . .

114 {1 m noPou N b RN ibhene frgn. pyrcle o g, G arboug oG Rich ar

hydr ochl ori eiionally substituted by one or more groups chosen from a linear or branched alkyl having

from 1 to 6 carbon atoms, an alkoxy radical having from 1 to 6 carbon atoms or a halogen;

15 Xrepresents -CO-N(R,)-X’-, -NH-CO-X’-, -CH=, -CO- or a bond,
X’ representing -(CH,), - with n an integer from 0 to 6;

Y represents -Y’-, -CO-NH-Y',-Y’-NH-CO-, -CO-Y", -Y’-CO, -N(R;)-Y'-, -Y’-N(R,)-, Y’-
CH,-N(R,)-CO-, -O-Y-, -Y’-O-, -S-Y"-, -Y’-S-, -Y'-O-Y"-, -Y-N(R,)-Y'- or a bond, Y’
representing -(CH,) - with n an integer from 0 to 6;

20  Het represents a heterocycle containing from 1 to 5 heteroatoms chosen from O, N, S which
can be substituted by one or more substituents X-OR,, X'-NR,, X'-S-R; and such as for
example:
oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,

25  oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,
thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1-
dioxide-1,2 5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine
with the exception of the following heterocycles: piperazines, homopiperazines, 4-
aminopiperidine;
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s o) ey vece o AL over
5-1(3,5-di-t-butyl -4-hydroxyphcnyl ) net hyl ene] -1 -nethyl -3-[4-{i m no(2-

tzt"( g‘ }”42 (m; ?,&lgﬁ'rgngeﬁg%ef E&%&L%%{gﬁl@'o? eagﬁillie%&%% %Fé?ergﬁgwcﬁ&bgdle in an anhydrous
, 1- di met hy kgl hyhediwhe ngakh - és { for[ ekamhplo( Zhe carbamates of t-butyl, trichloroethyl or

t hi | t hyl j - | i i de hydrochloride; -
N [ by o aee s A0t B et Lo phonyl )- 2. (R §) - (4-[ (i m no(2-

t hi enyl ) net hyl ) am no] phenyl }-4-(R) -t hi azol i di ne car boxam de fumarate; -
N-[ 3, 5- bi s@1Prkpatiatien Ipydoes for) the- boraponngp loé raehdral2 fgrmula (k)i ase¢rding to claim 1,

t hi enyl ) et hyl ).ani | )= 4.1 hi i
1575 BT ARRRIREY o AR TIAERD TR A o
t hi enyl ) metahg DMFrambitpmbiog jempsyatere] cifdﬁlmnlzne( ivatied o W@éﬁlﬂ'ﬁ;ﬁﬂg&hl ori de
- 93- methyl 1 -[(3 ,4-di hydro-6-hydroxy-2,5,7,8-tetranethyl-2-H[ 1

] - benzopyr an- 2- yl)carbonyl ]-4-(S)-
{4-[ (i m no(2-thienyl)nethyl)am nop—ﬁ?m@xy@rrol i di ne-2-(S)-
car boxyl ate hydrochl ori de; 1-[ (3, 4- di hyd#0o>g; hydroxy-2,5

, 7,8-tetranethyl -2H[ 1 ]-benzopyran-2-yl)car bonﬁl ]1-3 -

(S)-{4-[ (i m no(2-thienyl)methyl)ani no] phend®}-pyrrolidine hydrochl ori de;
3- {[(3, 4-di hydro-6-hydroxy-2,5,7,8-tetranethy]-2H[ | ]-benzopyran-2-yl)-
car bonyl | anittoghe Slalkyl{isiolntidate derf@tives efipehgrarfoydl) @¥)no] phenyl } pyrrol i di ne;
4-13,5-bis-(1, 1 -dinethylethyl)-4-hydroxyphenyl]- N {4-[(imno(2-

t hitgriyl ) net hyl ) am no] benzoyl } - N-net hyl - 1BH-i m dazol e- 2- net hanani ne

hydrochloride; - N[3,5-bis-(1,1 -dipmgethy ethyl)-4-hydroxyphenyl]-1-
{4-1 (i mno(2- t hi enyl ) et hyl ) ami no] phésiyINsHLH- pyr r ol e- 2- car boxani de
hydr oi odi de; av

10 in order to produce the final compounds of general formula (I),
the compounds of general formula (I), (IXI) and (IV) such that

A is an aromatic corresponding to structures :

. in which:
~ s R, and R, represent, independently, a hydrogen atom, a halogen, the OH group, a linear or
branched alkyl radical having from 1 to 6 carbon atoms, a linear or branched alkoxy radical

having from 1 to 6 carbon atoms,
R, represents a hydrogen atom, a linear or branched alky! radical having from 1 to 6 carbon

atoms or a -COR,, radical, R, representing an alkyl radical having from 1 to 6 carbon atoms,

20

or
CH,
R,0

tr
_ CH, A A
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bis(1,1 -dinethylethyl)-4-hydroxyphenyl]-3- {H
met hyl ] am no) phenyl ] car bonyl } -2-im dazolidino ﬂﬂu
(2-

i s(1, 1-dinethyl ethyl)-4-hydroxyphenyl] -4, 5-di hytr o= N+
i

[3,
ny

met hyl ) am no] phenyl } 5-i soxazol eacet am de hydroi odi de; -

o et A finken o Bragcni Y SEde akink sham o e D fgn BT

_ FS, 5- bigﬁﬂm&l di ﬁmbtepdcyclbwh)h ﬂiﬂmibemtmnyg froﬁd—l{ to- [(lietdroat¢rBs chosen from
enyl) rret@yé )I\?%(El glo%] g%kﬁlaﬂ)lf\'l' tﬁr% héf]l %uran pyrro € 8r ﬁnazofge {h@ac%%hp &f which are

1- 5-
hi enyl )
{3, 5-bi
hi enyl )
[3,5-b
hi enyl )
4-
drochl ori
[ 3, 5-bi s(@tlbnmllmaﬂswﬂumﬁl‘w 9nedorhyoeergypisethyseh-fthnt adinkgrderdsrgnchgd alkyl having

5.5 b AR Yo RSB ICHNG o 1 P BARM S ot e o
(2- LC&?B‘X@» %éi&”@&ﬁ@%’?%{éé%% e 2267 S bona,

hi enyl ) met hyl ) am no]Xhepesenting 2€H, it wéth mysiriseddr Gionti@to 6;
[ (3, 4-di hydr o- 6- hydroxy-2, 5, 7, 8- {8t r amet hyl - 2H-[ 1] - benzopyran 2-yl)carbon

hlyllrg;:hl L erépresen?s( Zpt iy, ?‘*W‘W{%”%&hﬁno"ﬁlc@' RERNDE Y NRy)-, Y-
12[ (3, 4- di HGH5-DBHHE@r, 00FY2, 5Y708; tSH-an¥tSyl -Vi0-YH] ~BeNGRIF-an: 2 pbyda¥bon

gl4] -3 1d 4 &éf&gérdﬁglgﬁé}%fWhpmﬁ%&aﬁr&ﬂ@%ghenoxy} azetidi ne hydrochl oride;

- or t enanti o Product according to any one
of clains | to 4, characterized in that it is one of the fol |l ow ng
conmpounds: : Het represents a heterocycle containing from 1 to 5 heteroatoms chosen from O, N, S which

e can be substituted by one or more substituents X-OR;, X-NR;, X-8-R, and such as for
example:
oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
15  sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,
oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,
thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1~
dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine,

t
3-
t
4-
t
th
hy
3-
{4
{[
2-
1-
t
1-
y

with the exception of the following heterocycles: piperazines, homopiperazines, 4-
20  aminopiperidine;

9. Preparation process for the compounds of general formula (I) according to claim 1
heterocycle Het of which contains at least one nitrogen atom, characterized in that it includes
the following two stages:

- the condensation, preferably in an isopropanol and DMF mixture and at ambient
25 temperature, of a compound of general formula (VI)

B

NH,
(vl
with a compound of general formula (IV)
I B
- HC_ ,k
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I']- 2, 5-i m dazol i di nedi one hydr ochl orpgle; -

2-(3,5-di-t-butyl -4- hydroxyphenyl)-3-[4 d“
{imno(2-thien rreth am no enyl ] -/ - t hj azol i di none hydrochlor| e

- 5-[(3,5- o‘PO‘“\(“tS%h‘?PT"dH %&%@%HQ%‘F‘%@?HW%&]‘B 1 -methyl -3-[4- {inm n0(2-
t hi enyl ) net hyl am no} phenyl]-2,4-imd zoI i di nedi one funarat e; -
2-(S)-4-(S)-N-[4-hydroxy-3, 5- bi s- ﬁﬁl - di rrethyl et hyl) - phenyl ] - 4-

{4-[ (i mno(2- t hi enyl ) met hyl Yarfiy ol i nam de hydrochl ori de;

- N-[4-hydroxy-3,5-bis-(1,1-dineth enyl]-2-{4-[(imno(2-

t hi enyl ) net hyl ) am no] phenyl } - 4-t hi ; ,Ig, hydr ochl ori de; or
their salts or enantioners. 6. As new i ndustr| al products, the conpounds

of general formula (I11), (1I1), (V), (M) gad (V1)
N2 [err] ;

T e \
3-(3,5-di -t-butyl -4-hydroxyphenyl)-1-14-{i m no(2-thi enyI ”’Imm’)ﬂr noj} 5h‘e71y

- the cleavage of the protective group G, of the compound of general formula (VII) defined

above in order to obtain the compound of general formula (I),

5  the compounds of general formula (I), (IV), (VI) and (VII) being such that

A is an aromatic corresponding to structures :

in which :

R, and R, represent, independently, a hydrogen atom, a halogen, the OH group, a linear or
10 branched alkyl radical having from 1 to 6 carbon atoms, a linear or branched alkoxy radical

having from 1 to 6 carbon atoms,

R, represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6 carbon

atoms or a ~-COR, radical R, representing an alkyl radical having 1 to 6 carbon atoms,

or

CH;
R3O

CHj
H;C 0

15 CHj :
B represents a linear or branched alkyl radical having from 1 to 6 carbon atoms, phenyl,
pyridinyl or a heterocycle with 5 members containing from 1 to 4 heteroatoms chosen from
O, S, N and more particularly: thiophene, furan, pyrrole or thiazole, the carbons of which are
optionally substituted by one or more groups chosen from a linear or branched alkyl having

20  from 1 to 6 carbon atoms, an alkoxy radical having from 1 to 6 carbon atoms or a halogen;

Xrepresents -CO-N(R,)-X’-, -NH-CO-X’~, -CH=, -CO- or a bond,
X’ representing ~(CH,), - with n an integer from 0 to 6;

e

S

eplaced

"
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in which Ais an aromatic corresponding to structures
[err] in which: Rerr] and R2 represent, independent Ilmuuumlmu)m"“mom
a_hal ogen, the OH group, a linear or braogfed al kyl radiGal ¢chavi

to 6 carbon atoms, a linear or branched al koxy radical having from 1to6

carbon atons, R3 re r sent t [ l</s
radi cal havi) nﬁpfeﬁ%pr %Sﬁ‘ﬁfl‘géd{{’o . OEQ Q'C(Jliaeéédﬁggﬁgf‘ chl' g]bl %‘;nY i ng
an al kyl rad; AR ong.(bmrn.y’@ Gsap,r hon-@f ovE)-Y'-, -Y-N(Rf)-Y'- or a bond, Y’

[err] Bre ésen a |.inear r anc al kyl radi cal ~ havi ng from1l to
6 carbon at EﬁPEeS @ﬁﬁpmﬂmm/r Wé?‘@%ocycl e with 5 nenbers

cont ai ni ng froml to 4 heteroatons chosen from0O, S, N and nore
particul arl yet Peréé&h@ H%eteir 818 coRtdinin) ol fohf Ret&@bomb RBoseARAN®, DY, Snthich

are optional | Lty one or
br ancﬁeldg)al R bﬁ§9 ﬁ&r‘but?cﬁ g’?h of)ét% %orceaf“%o 5@%%%51 ﬁ%k? ?%?%Aq a\r/aS(rjrfor
fromlto Gemﬁ%@.n atons or a halogen; X represents -CONR3)-X -

Wih o an e B, oo, BRASRED Ay RS

WCEP YE] : af] Y'I QEI@)O]&N(, Rireidazole, Y'imidazoline N dfBydroimidazolerend( Riibydrpimidazole-2-hivne,
Y -0, -5 xaZole, \1/sox§zdle oxazg?ine 1s’oxazohne(g§‘)’a)zohdiﬁe, %&az%liﬁﬂx'&ge, tNiazole, thiazoline,
10 thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1-
dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine,
with the exception of the following heterocycles: piperazines, homopiperazines, 4-
o’ aminopiperidine;

G, represents a protective group of the amine function preferably cleavable in an anhydrous

15 acid medium, such as for example the carbamates of t-butyl, trichloroethyl or
trimethylsilylthyl or also the trityl group.

10. As a medicament, a product of general formula (I) according to any one of claims 1 to 6,
or a pharmaceutically acceptable salt of this product.

11. Pharmaceutical composition containing as active ingredient at least one product according
20 to claim 10.

12. Use of a product of general formula (I) according to any one of claims 1 to 6, or a
pharmaceutically acceptable salt of this product, to manufacture a medicament intended to
S inhibit NO synthase.

13. Use of a product of general formula () according to any one of claims 1 to 6, or or a
25  pharmaceutically acceptable salt of this product, to manufacture a medicament intended to
inhibit lipidic peroxidation.

14. Use of a product of general formula (I) according to any one of claims 1 to 6, or or a
pharmaceutically acceptable salt of this product, to manufacture a medicament having both an
activity on the inhibition of NO synthase and the inhibition of lipidic peroxidation.
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representing - teger fromO to 6; Het repr
het erocycl e cont ai m m&wum lﬂ heteroatoms chosen from O, ﬁm@%ﬁmﬁ SHEET
car be substitute of nore substi’t uent s X-OR3, X -NR3, X -S-R3 and
such- as for exanple: oxetane, pyrrole, pyrrol i di ne, furan, tetrahydrofuran,

Ej.hihog hene ?%p‘i‘ék'@ﬁ{@ ra%tﬁr@&?ﬁl@rt@maﬁﬂﬂlq)ﬁomalnm 3 hewgroazmb ehose?maz@l Nn c;\hxcn
i hydr oi m o di_hydr oi ni n X a%Q OXRE Ok &

oxazol i ne % oxazol I Hone thi azol’e, thiazoli ne,
t hi azol i di hlazolldlnone hydant0|n 1, 2, 4 triazole, 1,3, 4-oxadiazol e,

134th|a|agole 1,1- di t hi adi azol i

1,2, 4-tri axelage,3-RyFele. t BYF @’c réﬂ?ﬁ?%ﬁ@ﬁ“d ﬁ’éc’pﬁgzét fefrahydrothiophene,
exception & d)hBi?ﬁef Ghnldavéiag 11|ﬁﬁiaeélﬁiéycdlﬁ§drollﬂhmblaﬂ-m‘3$ dihpdroipiigrgokezl-Hieene. 4-
am nopi peridin

t
group of t¥azeifs isexazpiic PXBAlNg dyospzgling %’faégkldérg %&Hmﬁ%%ﬁﬁﬁg&ﬁe 6{]1955121%0 've
nedi um sqgiaz@lﬁnﬁ@ lthx@b&tmb@e m;aaan«m biatteazolsf 1,8.4tmxaginzole, rh%ﬂtb%%@?ﬁy

trinmet hyl sj yJ u ﬁﬁﬁé S for

t he corrpodh?i’éS %B Wéard ZOI?QO;P%H rfa)‘ZXfaCC%ér%d?tnmde telﬁra ;%?lugﬁa}&gg?gfl zed in
that it cowsh Sthe eicephm ocofndensfallw\mmo bctelfoeYCéﬁSl wlpqﬁazanem Xomogipsrazines, 4-

| sopr opanol and nd at anbient tenperature, of the anili ne derl vatives
of general a’?‘BPWBfré If‘%ll) err with the S-alkyl ﬁhlé)

derivati veis befnggemiersidods tharhan (A ygpresents a hydrogen atom et does not rcpresent[%r r

in order tg pragducertihend (nAbprAmRIMES. of general formula (1),

3. Product according to claim 2. characterized in that B represents a thiophene ring, the
carbons of which are optionally substituted by one or more groups chosen from a linear or
branched alkyl having from 1 to 6 carbon atoms, an alkoxy radical having from 1 to 6 carbon

atoms or a halogen.
4. Product according to one of claims 1 to 3, characterized in that it is one of the

following compounds:

- N-(3,5-di-t-butyl-4-hydroxyphenyl)-5-[4- {imino(2-thienyl)-methylamino} pheny1]-2-
furan carboxamide hydroiodide;

- 3-(3,5-di-t-butyl-4-hydroxyphenyl)-1-[4- {imino(2-thienyl)-methylamino } phenyl]-
2,5-imidazolidinedione hydrochloride;

- 2-(3,5-di-t-butyl-4-hydroxyphenyl)-3-[4- {imino(2-thienyl)-methylamino} phenyl}-4-
thiazolidinone hydrochlonde;

- 5-[(3,5-di-t-butyl-4-hydroxyphenyl)methylene]-1-methyl-3-[4- {imino(2-
thienyl)methylamino } phenyl]-2,4-imidazolidinedione fumarate;

- 2-(5)-4-(5)-N-[4-hydroxy-3,5-bis-(1,1-dimethylethyl)-phenyl}-4-{4-[(imino(2-
thienyl)methyl)amino]phenoxy}-prolinamide hydrochlonde;

- N-[4-hydroxy-3,5-bis-(1,1-dimethylethyl)phenyl}-2-(R,S)- {4-[(imino(2-

thienyl)methyl)amino]phenyl}-4-(R)-thiazolidine carboxamide fumarate; REPLACEIENT SHEET

it

- N-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-2-{4-[(imino(2- 16 DET 2601

thienylimethylamine)lphenyl}-4-thiazolecarboxamide hydroiodide;

- N-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-4-(S)- {4-[(imino(2-

thienyl)methyl)amino}pbenoxy}-pyrrolidine-2-(R)-carboxamide dihydrochloride



t he conpounds ofm (1), (111)y and (1V) such that Ais an
aromati e corresy£ ﬁm""[ Hﬂwures gz lerr] i n which: R[] eRERLABEMERD SHEET
represent, indepéndéntiy as ogen atom a hal ogen, the OH group, a

| i nedr or branched al kyl radical having from1 to 6 carbon atoms, a |linear

gr OIbr anchegxeﬁlbkavi AL @Bydrale- i}@%x@@ 37 @ﬂ&tﬂanie&xy@Z&MQ%nﬁ 2-R3 r tepr gsent E a
rogen ato a r r.a
o R T T ‘{h“‘hg]\ﬁ%%gof fom 1 to

at ons or a}l)-c

6 carbon aiaﬁ%‘iylate hydrochlorid@r _ _
[err] B represents a linear or branched al kyl radical having from

cont a?nfﬁrgf’ﬁ%rﬁrp%é%yﬁ@&@a A I et

par ti cul ar(Sy-{4{(unmo(lethényT)methy])amipo phemxp}-pyiolaine lydrachleridar bons of whi ch
are optionally substituted by one or nore groups chosen froma |inear or
br anched- aBKjB 4If[ﬁhg'rdn<g6fhvdlrmy-2';507 &-tetramiothiy]- 2 ¢ hisbenaopyednkby)- r adi cal havi ng

f |t 6 R3) - X' -

N 0 - BRI i o iRty D RIGRENA I D" (o p) r ).

vmthnanlnteger fromO to 6; Y represents -Y' -, -CONHY' ,-Y -NH CO,
-CO Y -, --¥[3,80s- (Jm(m):thylexhyl) Mydxgq:qypb?m'}]) N- {4\.{(um®€@er r]-N R3) cO, -OY -

Y -0, Sth\ényl{l tXa;l?]a?‘nmo];bgnzog'g\&metthlHNﬂs@E)fe]?)thhanaﬂ{m@ bond, Y’

representln - nintéger fromO to 6;
hydroc londe;

- N-[3,5-bis-(1,1-dimethylethy})-4-hydroxyphenyl]-1-{4-[(imino(2-
thienyl)methyl)amino]phenyl}-1H-pyrrole-2-carboxamide hydroiodide;

- 1-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl}-3-{[4-[[imino(2-
thienyl)methyllamino]phenyllcarbonyl} -2-imidazolidinone hydroicdide;

- 3-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyi}-4,5-dihydro-N- {4-[(imino(2-
thienyl)methyl)amino]phenyl}-5-isoxazoleacetamide hydroiodide;

- 4-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-N- {4-[ (imino(2-
thienyl)methyl)amino}phenyl}-N-methyl-2-thiazolemethanamine hydrochloride;

- 4-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-N- {4-[(imino(2-
thienyl)methyl)amino]phenyl}-N-methyl-1H-imidazole-2-methanamine
hydrochloride;

- 3-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-4,5-dihydro-5-{2- {4-[ (imino(2-
thienyl)methyl)amino]}phenoxy} ethyl}isoxazole;

- 1-{[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyljamino }-carbonyl}-3-{4-[(imino(2-
thienyl)methyl)amino]phenoxy}azetidine hydrochloride;

- 1-(2-hydroxy-5-methoxybenzoyl)-3-{4-[(imino(2-
thienyl)methyl)aminoJphenoxy}azetidine hydrochloride;

- 1-{(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1]}-benzopyran-2-yl)carbonyl]-4-

[4-{(imino(2-thienyl)methyl)amino]phenoxy}-piperidine hydrochloride;
REF’Lr CEMENT
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- 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1}-benzopyran-2-yl)carbonyl]-3-
{4-{(imino(2-thienyl)methyl)amino]-phenoxy} azetidine hydrochloride;
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Het represents eroc cle containi ng from1l1l to 5 heteroatons chosen from
0, N, S-whi ch c m m’mum by one or nore substituents X REPESGEMENT SHEET
X -NR3, X - xanpl g, oxetane, pyrrole, pyrrolidine,

furan, tetrahydrofuran t b obhéne, tetrahydrothi ophene, sul phol ane,

I m dazol e, tb @ di hydr0| m dazol e- 2- one, di hydroi m dazol e- 2-t hi one,
oxazol e, PSB%AS ‘Isé’rCWHQXBF‘i ne, isoxazoline, oxazolidine, oxazolidinone,

thi azol e, thiazoline, thiazolidine, thiazolidinone, hydantoin,

1,2, 4-tri dAspduct accardingolveaty #n0l0é clatns3] 1 #.hihadierdadiden tiat it is one of the

di oxi de- 1fO¥]0§qMO% b@felidine, 1,2, 4-triazole-3-one, tetrazole,

t et rahydropyri di ne, azeti di ne, vm' t h the exception of the follow ng

het erocycl es: piperazines, honopi perazines, 4- aninopiperidine; 8.

Prepar at i on3p3, Slﬁﬁﬁﬁut m-hj}'&if@xy‘ifﬂ%@)‘-mf’ﬁ gﬁ%&g{}ﬁ%@ ) ,E,%ﬁgmino[}r)%%‘gﬁc g{ (c)iimng to

claim1l1l heteroc whi ch ‘cont
characteri z?gélmﬁia%ﬁ'éknemon? pydreghdendene fol | owi ng two stages: - the

condensation, preferably in an isopropanol and DVF m xture and at anbient

t enper at ur e2-(3¢ff-diat-tnytpichirigo h@@l’)@n[at{nﬁaﬁfomi{h?enwlrﬂethyla:hﬁl%ﬁ;lhenyl] Mith a
conmpound of g?ol’fﬁr %I MEF%*" r]
98 - in orﬂE'iI g B? ?: orrpound of general formula (VII)

- 5-[(3,5-di-t-butyl-4-hydroxyphenyl)methylene]-1 -methyl-3-[4- {imino(2-
thienyl)methylamino}phenyl]-2,4-imidazolidinedione fumarate;

- 2-(8)-4-(8)-N-[4-hydroxy-3,5-bis-(1,1-dimethylethyl)-phenyl]-4- { 4-[(imino(2-
thienyl)methyl)amino]phenoxy}-prolinamide hydrochioride;

- N-[4-hydroxy-3,5-bis-(1,1-dimethyl)ethyl -phenyl}-2-{4-[(imino(2-
thienyl)methyl)amino]phenyl}-4-thiazole carboxamide hydrochloride;

or their salts or enantiomers.

6. As new industrial products, the compounds of general formula (II), (III) V), (VI) and
(VID
axna—vf ) |
NO, NH,
an am
Gp
A=X_b r
A=X_ N
Het 3—-Y
€2 TS
NOZ y
2
v)
C} ON h, REPLACEMENT SHEET
v 19 DEC 2001
in which

A is an aromatic corresponding to structures :



[err] cl eavage of the protective group Jerr] of the ound of
gener al ’f'or'\wﬂwr‘)“deH«ed above in order to obtain the conp@gmcﬁMENT SHEET
gener al form Hﬂl npounds of %eneral formula (1), (1V), (V) and
(V') being w man aromati c éorrespondl ng to structures:
[err] in which ‘R[eirr R err] represent I ndependent |y, a hydrogen

atom a hal ogen, the OH group, a Ime/am branched al kyl radical having
from1l to 6 carbon atons, a |inear &6 br ed al koxy radical having from1
to 6 carbon atons, R3 represents a hydrogew’atom a |linear or branched

al kyl radical having from1 to 6 car bonRvatoms or a -COR4 radical R4
representi.ng an al kyl radical having 1 to 6 carbon atons, or [err]
B represeﬁ’t‘é"éﬁhnear or branched al kyl. radi cal havi ng from1l to 6 carbon
atoms, phd&yydnd Ryrepdsany,| mdaerpeaddmﬁy,ea hedrogen atbiiha Hialr:@enbdresOHombw ril Iirgaf 6rom 1
to 4 heteroat n froma, N and nore artlcul ophene,
furan, pyrFagicae gr%?lﬁ?(l'}? E%]Il@vmglffé’n&értﬁ&%a e ﬁlé}eé”ﬁ %h%é%o@h{?étc?lt ut ed
by one or having f@hOLRSs ediededtorhs,om a | i near or branched al kyl having from1
to 6 carb t ra
hal ogen; 9§ rgérg%tssen&ﬂ)@%aﬂ&% QMI&QRII?E%%Q’&P}IR@ r&ﬂ&@ GOE%)O ond,

X' repr eseatmmisay a-COR, eadigal, R, representingian alkylegdaqaal having flomd tg 6 carbon atoms

or
CH,
R40,
H;C 0

B represents a linear or branched alkyl radical having from 1 to 6 carbon atoms, phenyl,
pyridinyl or a heterocycle with 5 members containing from 1 to 4 heteroatoms chosen from
O, S, N and more particularly: thiophene, furan, pyrrole or thiazole, the carbons of which are
optionally substituted by one or more groups chosen from a linear or branched alkyl having
from 1 to 6 carbon atoms, an alkoxy radical having from 1 to 6 carbon atoms or a halogen;

X represents -CO-N(R;)-X’-, -NH-CO-X’-, -CH=, -CO- or a bond,
X’ representing -(CH,),- with n an integer from 0 to 6;

Y represents -Y’-, -CO-NH-Y',-Y’-NH-CO-, -CO-Y"-, -Y’-CO, -NR,)-Y-, -Y’-NR;)-, Y-
CH,-N(RR,)-CO-, -O-Y-, -Y’-O-, -8-Y"-, -Y’-S-, -Y-O-Y", -Y-N(R,)-Y- or a bond, Y’
representing -(CH,), - with n an integer from 0 to 6;

Het represents a heterocycle containing from 1 to 5 heteroatoms chosen from O, N, S which
can be substituted by one or more substituents X-OR;, X-NR;, X'-S-R; and such as for
example:
oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,
- oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,
thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazple; 1,1-
dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine
with the exception of the following heterocycles: piperazines, homopiperazines, 4-

REPLACEMENT SHEET |

aminopiperidine;
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-S-Y - -Y"="or a bond. Y' representing
CH2 n- W|th n an i nt eger fromO to 6; Het represents a heterocycle

- (CH2) g p y
contal ni ng fehRR RedIFt YR GRe aRARSIndtoR QeraNn cﬁa\(% €hh &aaniB&rous
substltute‘ﬁegy olT’rE% r t;'mre gg%tstlt%ents )(n CR? -S-Rerr] and
such as fmd emadiphe: S\mhetaanéor examplee thqaycrarhamat:hsn@f H;Hd%(h tnchloraethdlr SFur an,
t hi ophen I hol ane, i m dazol e, i m dazoline,
di hydr oi m éﬁsalg%q} ?Bpélgf’t{l}gg-ﬁxl %H‘kd[gzol e-2-t hi one, oxazol e, isoxazole,
oxazol i ne, |soxazoI|ne oxazolldlne oxazol i di none, thiazole, thlazollne
t hi azol i dh Megpardtionzwbéass fonghe hgmipovnds of general formujan 13| ascording i glaigmii lazol e,
1,3, 4-thigdi ?e?iégd mlthatllt cogélﬂ o@lﬂleleo%dﬁnsﬁtmnagie?&*ﬁ’ély Ghy @El‘mxture of 1sopr0pano]

124tr|az azoe tetr I ne etl
except i onangfDMEand ef ampmgemnqr@mcgzﬁih@énﬂnm W%it‘leﬁégge‘ﬁﬁir%’i“ﬁ%@% nes, 4-
am nopi peridine; {err] represents a protective group of the am ne
function preferably cleavable in an anhyghdys acid nmedium such as for
exanpl e the carbamates of t-but y’|—,X-tH°i'c hyl or trimethylsilylthyl or
also the trityl group. 9. As a nedi canen air oduct of general formula
(I') according to any one of clainms 1 to 611 or a pharmaceutically acceptable
salt of this product. 10. Pharnmaceuti call Horrposi tion containing as active
i ngredi ent at | east one product according to claim10. 11. Use of a
product ofvith érecS-alkylfthicimidate(d)ivatveooftieneral forrady Idhe of clains 1 to 6, or a
pharmaceutically acceptable salt of this product, to nanufacture a
medi canment intended to inhibit NO synth@se. 12. Use of a product of
general formula (I) according to any,con of claims 1 to 6, or or a
phar maceutical |y acceptable salt of t I s N#tbduct, to manufacture a
medi cament intended to inhibit |ipidicgperoxidation. 13. Use of a product
of general fornula (1) accordi ng to any one of clains 1 to 6, or or a
phar maceuti c |l e salt of this odu t. {0 manufacture a
nedi canent? ‘H'g t%gr Eﬁé’ﬁﬁ g‘cff’Wf’?@fis(? g"t’ﬁ@?? M@ on of NO synthase and the
i nhi bition of I|p|d|c per oxi dati on.

the compounds of general formula (I), (III) and (IV) such that

A is an aromatic corresponding to structures:

in which:
R, and R, represent, independently, a hydrogen atom, a halogen, the OH group, a linear or
branched alkyl radical having from 1 to 6 carbon atoms, a linear or branched alkoxy radical

having from 1 to 6 carbon atoms,
R, represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6 carbon

atoms or a -COR, radical, R, representing an alkyl radical having from 1 to 6 carbon atoms,

or

H;C 0 | REPLACEMENT SHEET
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10 resents D AT ,-Y-NHCO, -COY -, -Y -CO

-N(Rs) Y- Yf |1|| G0 N(RE) -0, -GV -, -Y' - O ,REPERCEMENT SHEET
-Y -S-, -Y O or a bofd; Y representing
(Cerrr])n- W|th n an |nteger fromO to 6; Het represents a

het erocycl e B Q&B}{egé &Eybmmtér%ll traf@hed hﬁﬁ %({?&tl q’ﬁﬁn@ BRmeN tE)r(i}’B&rgon Bkom3, \ﬁhéxﬁﬂl 5

can be sub nore su r g
and such aspyriginyl or a }@mﬁﬁﬂe ‘with 5 membetsametauplg@r ﬁ@mel °p§rhr°¥5’rqaéﬂf?r°e°h°§?]‘r A

tetrahydrof ygr 80N o ?ln%obﬁgf%ﬁulgﬁ% MR %gtm@pgﬁm@ or tlnazo}%Uﬂh@hﬁklbaﬁkeofwlnch are

i m dazol e, I'm i ne azo’le é}lrmmdaz E t hi one,
oxazol e, i somwzx@hl)esuhsmzecdl h‘}’n@ne ¢I§DW&@D¢HRS@110$§R£PP§] f dinpRE Or(?i%llf di%} Hdpuing

thi azol e, Fﬁzlqlf'ér&xbo%%t ?ﬂbkﬂaﬂﬁal B@llﬁzf?&hd'taﬁﬁﬁrboﬁﬂﬂﬁﬁto@h Ralogen;

1,2,4-triazo 3. 4- oxadi azo adi azole, 1,1-

?la?)r(liﬂsdropgg?rfiéfp#gdl :?gi k@{g? ) 'N% é%)g fz‘:ﬁlle @%g%%bohgg atzglaef ol | owi ng

heterocycl es: pi per aZXnepresdnang piChE),awithesip inkeger from GiteiGaopi peri di ne;
GP represents a prot ect ive group of the am ne function preferably cl eavabl e

i n an anhydg,ou 0as e ar lyauNjRt sy ef
t-butyl, %lrﬁcﬁ?ﬁre% h I" bcrdTNﬁ q,n}[-yrv ?Nrrg't% T SFPOT{ W@ g(gg;;]e tri tR)e Y ,
gr oup. CHl{N(R@)sC@ nEMYCan¥hO-, a5- Hr-odﬁu’cﬁ ,on Ker a¥ NS -aoy E)bond Y

according tg Fe{%é’nt?{ée )C|v€}{(§1r¥§an]1n¥e‘gerﬁfrom0to cor a pharmaceutically

accept abl e SR Phar maceuti cal conposition

containing as active i ngredl ent at | east one product accordjng q& %0 claim
10. 1Hlet topresertts a heterngbele comtaigmgdram 1te Srhgteaoatqms ehosen HPMPy MM Bne
of clai ms lcirPbé sulitinded by onpluarmere subititadntsy XaORgpXaliRg X'ef-R; ahd tshéls as for

product, to manufacture a nedi canent intended to I nhi bit NO synt hase.
13. Use of &X3WRi¢fuct of general formula (1) according to any. one of clains
1to 6, or 6ketﬁ1625pyrr¢lb.arp?&©ﬁdnhecefufayi, aetralpideditiren,s ahiophenes esahydmthiophene,o

manufacture 38815%%:1}2 ?lma l%;ﬁg,gg%&lpgm dib yfl{%lﬁ)m&é- -onkP 'd%yﬁrcﬁﬁfd%blg Qtthf?)ﬂe

14. Use of according_t one of cl.aims
1 to 6, or oxazale, lsoxazqéhamqami@a; 1sgmm9n¢ame@ﬂldmpeowpl@dlmmt lﬂblobﬁs E:%H‘me’t o)

manuf act ur ey, J¥Bdine ARBRL IR "By dRRYoth, 8P 4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1-
dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine,
with the exception of the following heterocycles: plpcrazmes, homopxperazmes 4-
aminopiperidine;

8. Preparation process for the compounds of general formula (I) according to claim 1
heterocycle Het of which contains at least one nitrogen atom, characterized in that it includes
the following two stages:

- the condensation, preferably in an isopropanol and DMF mixture and at ambient
temperature, of a compound of general formula (VI)

Gp
A—X N
GRS
NH,
vh

with a compound of general formula (IV)

e, A | REPLAGEMENT SHEET
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activity on the inhibition of NO synthase and the inhibition of lipidic

Rﬁgﬁ&ga}ak%g. _08.- REPLACEMENT SHEET

I

in order to produce a compound of general formula (VII)

Gp

}
A=X_ N 3
e L

N~ "NH,

vl

- the cleavage of the protective group Gp of the compound of general formula (VII) defined

above in order to obtain the compound of general formula (1),
the compounds of general formula (I), (IV), (VI) and (VH) being such that

A is an aromatic corresponding to structures :

R
o™

RS t}
R

2
in which :
R, and R, represent, independently, a hydrogen atom, a halogen, the OH group, a linear or
branched alkyl radical having from 1 to 6 carbon atoms, a linear or branched alkoxy radical
having from 1 to 6 carbon atoms,
R, represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6 carbon
atoms or a -COR, radical R, representing an alkyl radical having 1 to 6 carbon atoms,

or

CH,4
R3O0

CH,

H3C 0
CH;

B represents a linear or branched alkyl radical having from 1 to 6 carbon atoms, phenyl,
pyridinyl or a heterocycle with 5 members containing from 1 to 4 heteroatoms chosen from
0O, S, N and more particularly: thiophene, furan, pyrrole or thiazole, the carbons of which are
optionally substituted by one or more groups chosen from a linear or branched alkyl having
from 1 to 6 carbon atoms, an alkoxy radical having from 1 to 6 carbon atoms or a halogen;

X represents -CO-N(R,)-X’-, -NH-CO-X'-, -CH=, -CO- or a bond, ! REPLACEMENT SHEET
X representing -(CH,), - with n an integer from 0 to 6;

19 DEC 2001
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Y represents -Y'-, -CO-NH-Y',-Y*-NH-CO-, -CO-Y", -Y’-CO, -N(R;)-Y"-, -Y"-N(R;)-, Y-
CH,-N(R,)-CO-, -O-Y*, -Y*-O-, -S-Y*, -Y’-§-, -Y-O-Y*, -Y-N(R;)-Y"- or a bond. Y’
representing -(CH,) - with n an integer from 0 io 6;

Het represents a heterocycle containing from 1 to 5 heteroatoms chosen from O, N, S which
can be substituted by one or more substituents X-OR;, X'-NR;, X'-S-R; and such as for
example:

oxetane, pyrrole, pyrrolidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene,
sulpholane, imidazole, imidazoline, dihydroimidazole-2-one, dihydroimidazole-2-thione,
oxazole, isoxazole, oxazoline, isoxazoline, oxazolidine, oxazolidinone, thiazole, thiazoline,
thiazolidine, thiazolidinone, hydantoin, 1,2,4-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,1-
dioxide-1,2,5-thiadiazolidine, 1,2,4-triazole-3-one, tetrazole, tetrahydropyridine, azetidine,
with the exception of the following heterocycles: piperazines, homopiperazines, 4-

aminopiperidine;

G, represents a protective group of the amine function preferably cleavable in an anhydrous

acid medium, such as for example the carbamates of t-butyl, trichloroethyl or
trimethylsilylthyl or also the trityl group.

9. As a medicament, a product of general formula (I) according to any one of claims 1 to 6,
or a pharmaceutically acceptable salt of this product.

10. Pharmaceutical composition containing as active ingredient at least one prdduct according
to claim 10.

11. Use of a product of general formula (I) according to any one of claims1 to 6, or a
pharmaceutically acceptable salt of this product, to manufacture a medicament intended to
inhibit NO synthase.

12. Use of a product of general formula (I) according to any one of claims 1 to 6, or or a
pharmaceutically acceptable salt of this product, to manufacture a medicament intended to
inhibit lipidic peroxidation.

13. Use of a product of general formula (I) according to any one of claims 1 to 6, or or a
pharmaceutically acceptable salt of this product, to manufacture a medicament having both an
activity on the inhibition of NO synthase and the inhibition of lipidic peroxidation.




