- 5 MAY 2004 -1- New heterocyclic conpounds and their use as nedi cangmﬁ
The present invention relates to new heterocyclic derivatives havi'r&g‘M 004
inhibitory activity on calpains and / or a trapping activity on reactive
oxygen species (ROS s). The invention also relates to nethods for their
preparation, pharmaceutical preparations containing them and their use for

t herapeutic purposes, in particular as‘inhibitors of cal pains and sel ective

5 or non-selective ROS traps. G vNewheterpotclioicompounde of cal pai ns and
ROS' s i n physi opat hol ogy, the neg %e{hieijﬁgsie\ﬁgﬁeﬁ%%&ﬂ& ng to the invention
can produce beneficial or favour eat nent of

pat hol ogi es i nvol ving these enzynes and / or these radicular species, and
in particular: - inflanmatory and i nmunol ogi cal di seases such as for
exanple rheumatoid arthritis, 10 pancreatitis, nmultiple sclerosis,

i nflanmation of the gastro-intestinal tract (ulcerative or non-ulcerative
colitis, Crohn's disease), - cardiovascul ar and cerebrovascul ar di seases

i ncl gdi Ing_ f?r TheFEeft %iw_érﬁfdﬁ&k]_atebkpﬁi\ﬁ heaefoeycliciefivatives haxdig arc nhibitacy antivity
cerebral infarctipns of .i.schenmic or henorragi.c. origin,. .. as
di sorders |i nlé@o“"’fﬂ?“ﬁla&fléf)fe? TApRPE AT AT 'i%ny ¢ 8?%?55?%&3?_%61@%2& a 15:(1”
peri pheral neralsuslasyss aretmds forabeif prepaator pbarmaceitisalayepasations O@t@m@éfé&%@
where there c d'tﬁ'eép etf'o?meﬁd’gem W*Q%gaﬁ{cm inQibhiBR ofRaphihs @hd Sdlédhine

0 ges, " epi

cord, sub-arachnoi aenorr epsy, agelng, senile denentia,
i ncl udi ng Al zhesingpselectiveRA8 &aps-Hunt i ngt on' s chorea, Parkinson's disease,

peri pheral neuropathies, 20 - osteoporosis, - nuscul ar dystrophies, -
proliferative GivesaRCsotetifal réle of QalpakaaRi RSN 8T pipsiopatheiogy.othe mewderieatdes of
stenosis, - Ca%«t:glrzila}l%ttg ‘the in%xgl%g cgurz %rno%ﬁclzeaﬂetn%ﬁciél ()Sr’fjay\lzot‘)\l(na%?eo éﬁécgs in the treatment of

pathologies involving these enzymes and / or these radicular species, and in particular:

- inflammatory and immunological diseases such as for example rheumatoid arthritis,
10 pancreatitis, multiple sclerosis, inflammation of the gastro-intestinal tract (ulcerative or
~ non-ulcerative colitis, Crohn's disease),

- cardiovascular and cerebrovascular diseases including for example arterial
hypertension, septic shock, cardiac or cerebral infarctions of ischemic or hemorragic
origin, ischemia as well as disorders linked to platelet aggregation,

15 - disorders of the central or peripheral nervous system such as for example
neurodegenerative diseases where there can in particular be mentioned trauma to the
brain or spinal cord, sub-arachnoid haemorrhages, epilepsy, ageing, senile dementia,
including Alzheimer's disease, Huntington's chorea, Parkinson's disease, peripheral
neuropathies,

20 - OSteoporosis,
- muscular dystrophies,
- proliferative diseases such as for example atherosclerosts or recurrence of stenosis,

- cataracts,

- organ transplants,




"

- auto-immune and viral diseases such as for exanple |upus. AlDS, ﬁgiZ@PIC
and viral infections, diabetes and its conplications, multiple 95:

- cancer, - all the pathol ogies characterized by an excessive production of
ROS's and / or 5 activation of cal pains. .lbn all these pathol ogies, there

I s experinental evidence denonstrating the involvenent of ROS s (Free
Radic. Biol. Med. (1996) 20, 675-705; Antioxid. Health. Dis. (1997) 4

(Handbook of Synt etl C Antl a t ' t

cal pains  (Tr ent@ p gl iehes st B ooyl 1 AT HERLSHE R Al
(1999) 12, 73- 8ijfectibos, diabee.xamdaitaqormdmemrw mubmﬂmber@mocu ated with

cer ebr al |nf arction or experinental cranial trauma are reduced by

ant i oxi dants (Ac 1F‘h ysiol. Scand. (1994) 152, 349-350; J. Cereb. Bl ood
Fl ow Met abol . Y 15, 948-952; J Pharmacol Exp Ther (1997) 2, 895- 904)
as well as by |nh| bitors of cal pains éProc Nat | Acadg)% 996 /
3428-33; Stroke; all (thoggfhokugies) sharactized oRR PXEOTRE P “‘2‘2‘6‘50‘2 S ap R’
subj ect ofs the RERBBON of AA¥RAsi on is therefore conpounds of general formula
(1) A—X—N—Y Hin which R represents a hydrogen atom an -OR3, -SR3,

| | whi h
alkyl, aryl Afkw e RbGIERs fidte i SpParua S Gote hepdunsing e nRlpho e |
or aral kyl car ROSH (FraeliRadic, Biol. Whed: (1996 20, k675,708 yﬁntmﬁldldﬂ@ltbc{lhs dapxiI 4
radicals are oRLIARAGL lof s%{m%t&%h@gld%}{ yolS2Pts YiiCad ﬁf%ivsﬁleneﬁt of Chipaigst

substituents osen rom {ro, cyano,

-NRARS' R4 andT eadsy Bprmacnht Scij ﬂ&%ﬁeﬁdéﬁ?ﬂﬁy W&WMQ’@W&?W%‘D 1z2n 7%2}: [For
radi cal , Ahle, Ceretital 1QEAE NREocHitdD »\t;ﬂhecausrapmﬁcﬁb@mrt@c inefal BRMiakr €

attached Torms M A ORt T Onal Yy oS et £ i SLP SUSAE (19045 153H%0 3302, Chreb.
Blood Flow Metabol. (1995) 15, 948-952; J Pharmacol Exp Ther (1997) 2, 895-904) as
well as by inhibitors of calpains (Proc Natl Acad Sci U S A (1996) 93, 3428-33; Stroke,
(1998) 29, 152-158; Stroke (1994) 25, 2265-2270).

15 A subject of the present invention is therefore compounds of general formula ()

R!
I R?

H Wy
in which
R! represents a hydrogen atom, an -OR3, -SR3, oxo or cyclic acetal radical,

in which R3 represents a hydrogen atom, an alkyl, arylalkyl,
20 heterocycloalkylcarbonyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl radical,

in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted by
one or more identical or different substituents chosen from: alkyl, OH, alkoxy,
nitro, cyano, halogen or -NR4R%

R4 and RS represent, independently, a hydrogen atom or an alkyl radical, or R4 and
25 R5 together with the nitrogen atom to which they are attached form an optionaily
substituted heterocycle,



R2 represents a hydrogen atom an al kyl, aryl or aral kyl radical, the aryl
group being optionally substituted by one or nore identical or different
- radicals chosen from -ORG6, -NR7R8, hal ogen, cyano, nitro or alk§IMAYi2bi4
which R6, R7 and R8 represent, independentl3., a hydrogen atom an al kyl,
aryl, 5 aral kyl, alkylcarbonyl, arylcarbonyl or aral kyl carbonyl radical' A
represents either an Al or A | radical Rl14 Ri4 1 RO Rl11 N_ or Rl12 Ro RU

[' -%, , RIOAl Aresdnid 9 nyal Ri al 1R)2aralR}BradRAI, &REREy] group bein
independently,Re\are SémégWah%rgr?Bglbm’lo ﬁ%]agyn, th i ey s

) drogen "at : r.oup, ., an kyl,
al koxy, cyano,OPﬁOMXIM sybstitpied by Rng or JpgTe adlentical or ditlergy E‘P&EB-?H‘ on: “OR®,
i ndependent | y, NR7RS RaREER cfdrdThitdbralky! radical or a -CORL7 group, or R15
and R16 together with the nitrogen atomto which they are attached form an
optionally substituted o , R17 represents a.hydrogep ato n
al kyl , al koxy or -“Nﬂ%ﬁﬁlhgg’ﬁg%;#iﬁr%sﬁﬁ"@ﬁﬁc"ai@isyr Q&yé?gﬁgf{zﬁ"ﬁ@pr%]ﬂ@eaﬂlfy,
a hydr ogensat om omradkyl adlig¢arbagl, asllcarisonyRiGaralikyldarBhigyl tafyeal her wi th t he
nitrogen atomto which they are attached forman optionally substituted
het er ocycl e, 4 re [£sents a hydrogen atom an al kyl radical or a - COR20
group, 20 R20‘teprésents a hydrogen atom an al kyl, al koxy, aryl, aral kyl,
het erocycl oal kyl or -NR21 R22 radical, in which the alkyl, aryl or

het er ocycl oal kyl e#bgraalAl eirAl sastisadnal |y substituted by one or nore
identical or different substituents chosen from alkyl, OH al koxy, nitro,

cyano, hal ogen or -NR4RS' R14 RHM
R III R? Rl P[I R?
R;QW R10 R13 RO
Al A'l

in which R%, RI1¢, R!!, R!2, RI3 represent, independently, a hydrogen atom, a
10 halogen, the OH group, an alkyl, alkoxy, cyano, nitro or -NR!5R16 radical,

Ri5 and RI¢ represent, independently, a hydrogen atom, an alkyl radical or a
-COR!7 group, or R!5 and R16 together with the nitrogen atom to which they are
attached form an optionally substituted heterocycle,

R17 represents a hydrogen atom, an alkyl, alkoxy or -NR}8R 19 radical,

15 R!8 and R19 represent, independently, a hydrogen atom or an alkyl radical, or R!8
and R19 together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

R4 represents a hydrogen atom, an alkyl radical or a -COR2? group,

R20 represents a hydrogen atom, an alkyl, alkoxy, aryl, aralkyl, heterocycloalkyl or
20 -NR21R22 radical,

in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted
by one or more identical or different substituents chosen from: alkyl, OH,
alkoxy, nitro, cyano, halogen or -NR4R¥




- 5 MAY 2004 -4 R21 and R22 represent, independently, a hydrogen at OctMASr2004n
alkyl radical, or RR1 and R22 together with the nitrogen atomto which
they are attached forman optionally substituted heterocycle, Wrepresents
a bond, 0 or S or also an -NR23 radical, ism-which R23 represents a 5
hydrogen atom or an al kyl radical; or an A2 radical R24 in which A2 R24,
R25 and R26 represent, independently, a hydrogen, a hal ogen, the OH or SR27
10 aroup, an al kylpn hiR0 teprabhOliehAdf. adfyaiien MEAIBZGn EnYl fitical B R

ran a radi

Y
represents a hydrogen atom r cal’, .and R29 represent
i ndependent |y,  a hpdirRfcieethemivithnthg| Mippesnageay fo d’%"’a’ %16@(}130& E‘“dip?o@r 03

and R29 form togetogﬁémyyktsﬁbsqimeﬂgté@gﬁ[k,atom to which they are attached an
optionally substituted heterocycle, 15 R3 represents a hydrogen atom an

al kyl, alkoxy or -NR3 | R32 radjcal, .-R31.and represent . . L\NEgep. :
a hydrogen atom or gﬁpfaﬁepﬁaﬁﬁlaisggf’{ St aksp an ﬁzsﬁ?@]c oé‘é?ﬂ‘é@%ﬁ%ﬁ%ﬁx
nitrogen askom to \Wpi@ger diek cirak atklyl mdiveld form an  optionally substituted
het erocycl e, Q represents -0OR33, -SR33, -NR34R35 or an aryl radi cal
substituted by oneor%[1_'},51}%-c 20 identical or different substituents chosen
from hal ogen, the group, an al kyl, alkoxy, cyano, nitro or -NRL5R16
radi cal, R33 represents a hydrogen atom a
het er ocycl oal kyl carbonyl, al kyl carbonyl ,
radical, - 5 :MAY 2004 -5 in which th&<alk
radicals are optionally substituted by
substituents chosen from alkyl, OH R%

¢l kyl, arylal kyl ,

aryl car bonyl or aral kyl car bonyl
aryl or heterocycl oal kyl

pre identical or different

in which
R24, R25 and R26 represent, independently, a hydrogen, a halogen, the OH or SR?7
10 group, an alkyl, alkenyl, alkoxy radical or an -NR28R29 radical,

R27 represents a hydrogen atom or an alkyl radical,

R28 and R2?9 represent, independently, a hydrogen atom, an alkyl radical or a
-COR3® group, or R28 and R? form together with the nitrogen atom to which they
are attached an optionally substituted heterocycle,

15 R30 represents a hydrogen atom, an alkyl, alkoxy or -NR3!R32 radical,

R3! and R3? represent, independently, a hydrogen atom or an atkyl radical, or R3!
and R32 together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

Q represents -OR33, -SR33, -NR34R35 or an aryl radical substituted by one or more
20 identical or different substituents chosen from: halogen, the OH group, an alkyl,
alkoxy, cyano, nitro or -NR13R16 radical,

R33 represents a hydrogen atom, an alkyl, arylalkyl, heterocycloalkylcarbonyl,
alkylcarbonyl, arylcarbony! or aralkylcarbonyl radical,




al koxy, nitro, cyano, halogen or -NR4R5; R34 and R35 represent,

i ndependently, a hydrogen atom an al kyl radical or a -CO R36 radFéEMAYBM‘
together with the nitrogen atomto which they are attached form an
optionally substituted heterocycle, R36 repgesenting an al kyl radical; or
an A3 radical A3 10 in which R37 represents a hydrogen atom an al kyl,
aryl al kyl, heterocycl oal kyl carbonyl, al kyl carbonyl, aryl carbonyl or

"ol ool 5 are opt | onal 1 Wit RSt oy Lraeg oG oaRy e
smk&z}%t ucigt_sl_ chosen f:lgnnneabkyﬂzo,re ﬂdnggﬂlgirdiﬁegm swhstlimcmarzchpsehaﬂr@gizlkmk C?H, I
- ; represen - i =1 or 2; or an radi ca
. A4 in which R38 repraglé%ﬁféﬂg’%%/%é’g‘g,eo% af)}(l)\ﬁrrl\lE e];ir? al kyl, -(CH2) g- NR3B9R40 or

aral kyl radical, the arl%/}!::x group being optionally substituted b& one or
I 3

more identical or RY andfRErepresentiindapendently, amulsegeniaten anculkylgpdigal or a -CO-
hal ogen, nigtro, aljk@xydien oNRZARIOwitH thehikBgdNatbi! BOFHiclE BEp kS fthchal vp@an2
and 6; - 5 :MAY 2004, -6 or an éﬁ r adi call in"which R 38 and R'38 represent

i ndependent |y a hyRRtegally sibgired beteppeyelfr 30R 40, an al kyl or aryl al kyl

radi cal, the aryl group being optionally substituted by one or nore
identical or diffeR¥népresehtng anigkylsadibalsen from OH the alkyl, 5 hal ogen,
nitro, al koxy or -NR39R40 radicals, R 39, R 40, R39 and R40 represent,

i ndependently, a hydro m an al kyl radical or a -COR41 group, or R39
and R40 or R 39 anéé%ﬁ%ggpgcé};t her with the nitrogen atom form an
optionally substituted heterocycle, R4l represents a hydrogen atom an

al kyl, al koxy or -NR42R43 radical, 1}37 CH,

0]

T
H.,C 0
CH, A3
10 in which R37 represents a hydrogen atom, an alkyl, arylalkyl,

heterocycloalkylcarbonyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl radical,

in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted
by one or more identical or different substituents chosen from: alkyl, OH,
alkoxy, nitro, cyano, halogen or -NR4R*

15 T represents a -(CH3),,- radical withm =1 or 2;

or an A4 radical

R38

.

in which R38 represents a hydrogen atom, an alkyl, -(CH,),-NR3R* or aralkyl
radical, the aryl group being optionally substituted by one or more identical or
20 different substituents chosen from: OH, alkyl, halogen, nitro, alkoxy or -NR3R#0,

q being an integer comprised between 2 and 6;




10 R42 and R43 represent, independently, a hydrogen atomor an al kg/l
radical, or R42 and R43 together with the nitrogen atomto whiclr TMAY084 e
~attached forman optionally substituted heterocycle, T representing a

-(CH2),,,- radical wwith m=1 or 2, or fingfly an A6 radical 15 in which
R44 represents a hydrogen atom the OH group or an al kyl or al koxy
radical; X represents -(CH2),, , -(CH2)n CO, -N(R45)-CO (CH2) -CO,

-N(R45) - CO D CO-, g(\%@’éa? D CO, CODCO -CH=CH (CH2) n-CO-, -N(R
{CH2),-CO, 20 -N(%C)C‘& 46RAT)-CO-, -O (CH2) -CO-, -N(R45)-CO NH C(T
"R47)-CO-, -CO N(R45)- O R46RA7)-CO-, -S (CH2)n-0O or -Z-CO-: - 5 MAY 2004
-7 D represents a phenyl ene radi cal obtl onal |y sghmtituted by one or nore
identical or different radicals chos egmadkyl , al koxy, OH, nitro,
hal ogen, cyano, or carboxyl optional{y ep ied by an alkyl radical; Z
represents a heterocycle, 5 R45 represgrts Aydr ogen atom or an al kyl
radi cal, R46 and R47 represent, independently, aM ?/’H ggen atom an al kyl,
aryl or aral kyl radical the alkyl and aryl groups o(ﬁL whi ch are opti onaIIy
substituted by one or nore identical or different substituents chosen
from the OH -SH, halo en, nitro | kyl, al koxy, al kylthjo ar al koxy,.
aryl-al kyl thio, - dh @a¢b8x§| Tépresspt JpasPs ﬂl& k‘é@'PS%cF“Hv diitro,
alkyl 1 0 radical Nﬁdﬁ'@nﬁﬂﬂﬁdr%ﬂﬂﬁﬂ%dlcﬂnﬂﬁﬁgﬂw bemgaoﬂtmmgamsammm
an al kyl radical aor - gfﬁ{‘?g]a H?Bang R49to eth p@ilpga] 1
nitrogen atomto whi GPF Pﬁé?orﬁr o dHTrgH SUBTPTUES: FRRFSR oy ut’e
heterocycl &, R50 riepsgeantitrs, Akdxyds s8R oadicadsy al kyl, al koxy or -NR5 | R52
radical, 15 R51-and R52 represent, independently, a hydrogen atom or an
al kyl radical, or dnkb i i
155911@4% R %h Onaﬁé&gh %&e?eﬁ&éﬁgfn 4 ERO65n3hE) P2l lical

they are att ached farm hn
or a -COR#! group, or R3? and R#0 or R'3 and R'0 together with the nitrogen atom

form an optionally substituted hcterocycle,
R#4! represents a hydrogen atom, an alkyl, alkoxy or -NR42R#? radical,

10 R42 and R43 represent, independently, a hydrogen atom or an alkyl! radical, or R%?
and R4#3 together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

T representing a -(CHa)y,- radical withm =1 or 2,

or finally an A6 radical

15 H a6

in which R4 represents a hydrogen atom, the OH group or an alkyl or alkoxy
radical;

X represents -(CHa),-, -(CHz),-CO-, -N(R%5)-CO-(CH;),-CO-, -N(R%5)-CO-D-CO-,
-CONR*)-D-CO-, -CO-D-CO-, -CH=CH-(CHp),-CO-, -N(R {CHy),-CO-,

20 -N(R#)-CO-CR#R*"-CO-,  -0-(CHj),-CO-,  -N(R#5)-CO-NH-C( R*")-CO-,
-CO-N(R#5)-C(R#6R47)-CO-, -S-(CHz),-CO- or -Z-CO-;




het erocycl e; n being an integer conprised between 0 and 6; Y represents
-{CH2)P , -C(R53R54)-(CH2)p , -C(R53R54)-CO-; 20 R53 and R4 repOSe g{tm;h
i ndependent|y, a hydrogen atom an al kyl radical, an aral kyl ca e
aryl group of which is optionally substituted by one or nore identical or
di fferent substituents chosen from the OH halogen, nitro, alkyl, alkoxy,
NR55R56 group, R55 and R56 represent, independently, a hydrogen atom an

al kyl radi caI (E%R%%hegﬁer%r p"[ldfba](;% H&?gms‘ﬁﬁédtﬂg%@% Mbtehidbeal or

ni trogen atom ey -are rm an _optionall substltgte

het er ocycl e Iaﬁfercraptaélgeht@oaemﬁdﬂbg&bﬂ ey, ﬂ{’aﬂlﬁf?l ha]é?BR‘bx‘iYaB‘i’= on

radi cal, - 4ot f%,ﬁﬂgkﬁf}&h&g resent, independently, a hydrogen
atom or an aI K Yoragl (Szg : R58 "and R59 toget her with the nitrogen atom

to which they are attached forman optionally substituted heterocycle; p
bei ng an i nt edelePEsTHY 2 BEEOB%een 0 and 6; 5 Het represents a
heterocycle, as well as the addition salts with mneral and organic acids

or with m ger @45 aspleseritgamiydrogbinstem ovfan alkiytiradiwahounds of general formula
(1), with the exceptlon of the conmpounds of forrrula (1) in which when Het

t |aﬁa]%
{:glrgzenwst h %Sg rgg}nerm%g%éggdgew/at m %F&ﬂ‘(? ar 0}ral Kk dical
het er ocycl oal Kid &lkylb‘mdydIylrgdumf \tfllﬂéh Rt antigasii %’&P‘k‘wed dHFc?&ImeF tigal or g
connected by %ﬁ&éﬁﬁ%béﬁreﬁ}u Alds¥ FRIP A OH, asml Kaéha nMin'ooh]kyBraﬂdokyJ Ayliin) y |

radical, R2 represents a rogen. and Y re resents i cal
o4 Moo BB abeiesomsicpoty RRGRERHY ek ok Sl

RA6 = H 1§ ceadigdln cases, the conpounds according to the present invention
can conprise 15 asymTetrl cal carbon atons (of "R' or "S" configuration).

As a result /NL 1.0V nt ey t a -COR50

di ast er eoi sonﬁ@ﬁpgﬁ R I'I"d%pen lgt ggﬁd}%? %t&ﬂ’g érp?ﬁ(y Fa,dm;alng d| ng the

"RS" racemi c rgroupyoeR38 and BIf tegeﬂhnrtwnh)ths initysigien ptormitor whish thepyape attached form an
optionally substituted heterocycle,

R50 represents a hydrogen atom, an alkyl, alkoxy or -NR3!R32 radical,

15 RS5! and R52 represent, independently, a hydrogen atom or an alkyl radical, or R3! and R32
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocycle;

n being an integer comprised between 0 and 6;
Y represents -(CHz),- , -C(R33R34)-(CHa),- , -C(R33R54)-CO-;

20 RS53 and R represent, independently, a hydrogen atom, an alkyl radical, an aralkyl
radical the aryl group of which is optionally substituted by one or more identical or
different substituents chosen from: the OH, halogen, nitro, alkyl, alkoxy, -NR3SR%

group,

R55 and R%6 represent, independently, a hydrogen atom, an alkyl radical or a -COR>?
25  group, or R35 and R6 together with the nitrogen atom to which they are attached, form an
optionally substituted heterocycle,

R57 represents a hydrogen atom, an alkyl, alkoxy or -NR38R5? radical,




no specific configuration is indicated in the structural fornmul a%MA\t 004
shoul d be understood that the two enantioneric (or dlastere0|soner|cg
forms and their mxtures are represented. 20 By al kyl, unless specified
otherwise, is neant a linear or branched aklkyl radical containing | to 6
carbon atons such as, for exanple, the nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl and tert-butyl, pentyl, neopentyl, isopentyl,

hexyl, i sohexyss a(ig ?éép?e ] ﬁm@f;éfﬁéw atyadbs £ GO 66D itk al, B Ri®ar] K
Su

radi cal s i ndicat e as l e the ne t hox
pr opyl oxy or l@é%ﬂﬂ%f meeea@r@n%wmggen arp aggch eégorgﬁ% M%Fubmmted

tertiary butoXpetergbyfld;arly the alkylthio radicals can correspond to the
alkyl radicals indicated above such as for exanple nethylthio or

ethylthio. By al ke unl ess ot herw se.s ified, is meant a linear or
br anched al kylpl’ﬁﬂ %‘é}m ESBWW?\&TB%%R%g bon atons and having at | east
one unsaturation (double bond). By halogen, is neant the fluorine,

chl ori ne, I onHeterepresdantdh heteratyoles. 30 By aryl, is neant a carbocyclic or
het erocyclic systemconprising at | east one aromatic ring, a system being

cal | ed heter 00%;%1? ay‘ﬁﬁrhdaftloh%ﬁﬁé w@tﬂ%ﬂEraI B bighRiE aCTARTP Wilkdmireral GRARFABRS
a heteroatom ( N or an exanp ﬁapcar bocyclic aryl radical,

there - 5 MAY MOfSQId&&ﬁ’PBBDMtBFW@CfO napht hyl . As an exarrpl e of
a heterocyclic aryl radical (or heteroaryl), there can be nentioned

t hi enyl i }‘u Yyl withYthé wxyépnohrﬂtdmzoéoﬁpoun?s aio‘bmiula (Dsint hihicholhen Hehiragresents,
i soxazol yl, oxa razi .

benzof uryl and'® ﬁﬁl@ﬁrw&% %@?’gﬁé n% 8’8%%"&?}" 6%3 Pﬁ]%g cl oal @Te)sentmga
repr esent eth f ohydrogenpitanoan slky, kidalkyl, Fterpepdlcabidybarbonyk @ﬂe;bl the hefsracyelnalkyla
saturated or upgaLrat Gﬂﬁh”%ngﬂ%eﬁ;%lg% 'Accah%neﬁ&wchﬂ‘cylcm%ﬁ}l“a%]@é}b&nﬁooﬁ

het er oat ons chosen fro ni trogen atom can” opti onal

substituted byamlkylarbenyl reisale R? rrepsasents| a ydroggnyand ¥ represants;thg “(é/Hl)p radical

al kyl carbonyl . wif pang, thefPXabEs Mt représentUCELRRPRCEBRYDIGD- WilleRES €RA6 HH .
mentioned: tetrahydropyran, 10 tetrahydropyran, oxetane, oxepane,

t et rahydr ot hi ophene.. tetrah dr ot hi opyr an tae rr.olidi -

pi peri di ne, E’t %? “qu.s ‘5)‘9%% ngéﬁallflﬁ?rg]logncan compnse
1, 3-dithi am:e as}rnﬁnmedi knacﬂcmnmpmk G)fo'ilb"annl"S‘dmnﬁgm'amn)mﬁdaaalesldi,rtbe goresent
1, 3-thiazolidi n En ﬁn@luﬂ A &aﬂﬁom@lﬁ'c, azgtflﬁ&chfdrﬁﬁoﬁﬁcél?coﬁgﬁﬁﬁmfsa&‘f

be menti oned: ene, uran
these orms, mcludmg the ' S“ racemlc mxxnnes In an effort to simplify matters, when

no specific configuration is indicated in the structural formulae, it should be understood
that the two enantiomeric (or diastereoisomeric) forms and their mixtures are represented.

20 By alkyl, unless specified otherwise, is meant a linear or branched alkyl radical
containing 1 to 6 carbon atoms such as, for example, the methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl and tert-butyl, pentyl, neopentyl, isopentyl, hexyl, isohexyl
radicals. The alkoxy radicals can correspond to the alkyl radicals indicated above such as
for example the methoxy, ethoxy, propyloxy or isopropyloxy radicals but also linear,

25  secondary or tertiary butoxy. Similarly the alkylthio radicals can correspond to the alkyl
radicals indicated above such as for example methylthio or ethylthio.

By alkenyl, unless otherwise specified, is meant a linear or branched alkyl radical
containing 1 to 6 carbon atoms and having at least one unsaturation (double bond). By
halogen, is meant the fluorine, chlorine, bromine or iodine atoms.

30 By aryl, is meant a carbocyclic or heterocyclic system comprising at least one aromatic
ring, a system being called heterocyclic when at least one of the rings composing it
comprises a heteroatom (O, N or S). As an example of a carbocyclic aryl radical, there



pyrazol e, isothiazole, thiazole, isoxazole, oxazole, pyridine, pyrazine,
pyrimdine, 15 benzim dazole, benzofuran, benzopyran, 1, 3-benzot-r§ HALISS
- benzoxazol e, quinoline. The arylal kyl (or aralkyl) radicals designate the
radicals in which the aryl and alkyl radicsls respectively are as defined
above such as for exanple benzyl, phenethyl or naphthylmethyl. The
ar al koxy (aryl -al koxy) radicals designate the radicals in which the aryl

d al k di cal ' f] . f

Doyl oy 20° P Sh NSTRES bhehol e RihuRd, AC ah MempliOH®s BEiEfefic| B11 AURIPIF

radi cal s” i n wheteroartih therd camcbe andoyioned chieadi s pespiskt imidazplds pymaolyl,

defined above ;guigh, A5 yﬁ&ogﬁ,amﬁom%lm, Qyri ﬂf? pHasinyE HyRRAdAY, Fenzothienyl,
i

het er ocycl oal Kyl car bon | carbonyl or " aral kyl carbofyl "radical s
desi gnat e t he bepgnferyl andiipdelil ch t he al kyl, heterocycl oal kyl, aryl and
aral kyl radicals respectively have the neaning indicated previously. 25 in

the case of rqql)@té%}ﬁferé@&l&%o&i M@r&%ﬂhhﬁl(lj(?lf)ﬁep&l%&n&ﬂ fblogﬁnh]ﬂl e byi the Héreor Z
nitrogen atom t.o.whic ey are  attac orm. an_.gpt .
het er ocycl e, f?é%%tpé?%& presents, a sptiipateq or ﬂ?ﬁpﬁ?@ﬁgﬁ%%?c ?h?c:féést&%fcge7
mermber s and 1 compdsingtlao Gitetersatoms khrtiem otrh@, SNt Tlegmitroganoaiom| car apyonally be
present, the r.oa | g S i e m
group consti t%ﬁgej%&ggd]ﬁ%egéfa&f@a%@% g‘fdéﬁi; aﬁ(gfé)u e#%rﬁgcyc_ ghégle/{:ﬁrﬂgg?l. f%?%%o
exanpl e, the axanplgi of, apysempitedi haserogiciser therm ecanpibge ragntioaed: migtphipdroRian
thi omor phqyi ”geﬁg&h% ¥1§ﬁ,' dxEHe T Qepale teRihyBRuishRhs, @Ry PN hporan! tHiBGSe,
i dentical or di _r_eR substituents hosen fr thia hydr Qxy. gr o
al kyl , aryl, avEPkdine.qperdmsy g2t mecérg'dé?xa&@hla 'g]t?é‘ﬁ m&tbﬁfﬁ‘%%ﬁ&%&ﬁﬁa@ﬁo
A rrgr fe loatr]I ti Ct)l',ﬁbxaﬁhiblaﬁ@,f[l,ﬁfoﬁ}eimdhﬂyﬁmmblmm&& D,Bfﬂ_iiazrﬂidﬁ_wofAsfanrenmhple_(df)
as defined above, .in, whi represents a.nono ic radic ont alk )i
1 to 2 heterodfdifs? S erﬁy&iﬁ, &egﬁaar}\lge g’r?&“%'?egf g'ﬁé%l]egﬁ/e’aﬁ?dgd%@’ ﬂ}..ﬁ!l{%)]éjg
cor r espondi ng pymzblee isethiaadlydrthiaeclen isoxdiakobamo]e, ppyniding, d pyrezine, pyrimidine,
|, 3-0xazol i fenfibfldhzoRerBofirit bERABIan INELEVAIBARI BBkadol quiolifdXs Of
ar subjett of "t

oxo radi carl. nore particu : ! e rtnventron i1s the conpoupds of
PR NG LE L IERTIS B A N e
- N(R45) - CO- C( R4&IBAT redpettivetyNafdday) défideliHhbove such as for example benzyl, phenethyl or
paphthylmethyl. The aralkoxy (aryl-alkoxy) radicals designate the radicals in which the
aryl and alkoxy radicals respectively are as defined above such as for example benzyloxy
20 or phenylethoxy. The arylalkylthio radicals designate the radicals in which the aryl and
alkylthio radicals respectively are as defined above such as for example benzylthio.

The alkylcarbonyl, heterocycloalkylcarbonyl, arylcarbonyl or aralkylcarbonyl radicals
designate the radicals in which the alkyl, heterocycloalkyl, aryl and aralkyl radicals
respectively have the meaning indicated previously.

25  In the case of radicals of formula ~NRIRj where Ri and RJ together with the nitrogen atom
to which they are attached form an optionally substituted heterocycle, the heterocycle is
preferably saturated and comprises 4 to 7 members and 1 to 3 heteroatoms including the
nitrogen atom already present, the additional heteroatoms being chosen independently
from the group constituted by the O, N and S atoms. Said heterocycle can be, for

30  example, the azetidine, pyrrolidine, piperidine, piperazine, morpholine or thiomorpholine
ring. Said heterocycle can be substituted by one or more identical or different substituents
chosen from the hydroxy group, an alkyl, aryl, aralkyl or alkoxy radical or a halogen

atom.



C(R46RA7) _CO, -N(R45)-(CH2)n CO, -CO N(R45)-C(R46R47)_CO or -Z-CO, 10
and preferentially when R45 and R47 represent the hydrogen atom R4§.MAY 2004
~represents the hydrogen atom an al kyl or phenyl radical, D represents the
phenyl ene radical and Z represents the thijgzole radical. A nore particular
subject of the invention is also conmpounds of formula (1) as defined
above, in which R2 represents a hydrogen atom or an aral Kyl radl cal, and

preferably th 5 he cal '
i nvention is d’r?%b%‘ha& g‘FCIf%f;WﬁI’EW(“ P é%tﬂbce%%‘; Jgggo , t\% dpfingd
represents ei taﬂnBWe,Ain which Hér eqpressmintd muprbtyelis utagical carttaimng brtOM h¢terpatoms

Ayl v o cal s Bt e K7 shEHIRAR o SIHER <HRE onking o AF OREPURRLER,

-(CH2) 2- radi ativxolans; ppraoliding; I3-pegzolidinntringg angh R '-repagsents thediivedzogen atord, the
preferably st hegpadiioab sadidal.f ormula - 5 MAY 7004 -11 CH3 A nore particul ar
subject of the invention is also the conpounds described hereafter in the

exampl es and pfeferably. fhe products cortesponding Lo the foLl OWING, sefned

( 2R) - 6- hydr ox yabbiv¢, (i8 Syhich 1Y deprssenet {ERlyY)¥, o{ GHENHCGOWY -D-(ZHE),7CO-,t -€O-DiR hD-- 3

, 4- di hydr o- hr o

N-1- (4-anili nol_%ﬁénymﬁf @ﬁ%ﬁ@drox{%m%ch 8%465471‘)'urahyl Né%“%l(:r?alr\#{de
(3S) - 3-{[ 4- (4-GRPRYpEM- JﬂMBﬂS)*(Cbe)a&@-ar@ﬂ‘](&ﬁf)r@(}&"éﬁ”hﬁﬁhloo CQur anyl
acetate; N1 -(4-anilinophenyl)-N4-[(1

S)-1-(1, 3-@i O%Ba?}eﬁréﬁluflz)?’ Wieh s Dbl ViRd7 éPﬁQéIﬂEiHE fi$ drog&& htom, R"6 represents the

-(4- anlllnophen S) - 2- hdro t et i)(c)lro?»fu anyl | -2- ph eny yl mal opam
i de; 3 - (4- anpidrogsafomng) el yhery) zedicale Rorepresentyy thq phagylene radical and

1-({[(38) - 2- hyrdpreatitsahé aiydlcdradichlur anyl | am no) car bonyl ) - 3- met hyl butyl ] -1 O+
phenot hi azi ne- 2- car boxam de;

A more particular subject of the invention is also compounds of formula (I) as defined
above, in which R2 represents a hydrogen atom or an aralkyl radical, and preferably the
15 benzyl radical.

A more particular subject of the invention is also compounds of formula (I) as defined
above, in which A represents

either A1 with W representing the sulphur atom,
or A'l

20 or A2 with R24, R25 and R26 which represent, independently, a hydrogen or an alkyl
radical and Q which represents -OR33,

or A3 with T representing the -(CH,),- radical;
or A4 with T representing the -(CHz)- radical,

and preferably the radicals of formula

sosens




(3S)-"1-({(2S)4-nethyl-2-[ (] OH phenot hi azi n-2-yl car bonyl ) - am no] pent anoyl
} anino)tetrahydro-2-furanyl acetate; N-[(3 - 5:MAY 7004
S) - 2- hydr oxyt et rahydr o- 3-furanyl ] - 2- (1 OH phenot hi azin-2-yl)-1, 3-thi azol -
15 4-carboxam de; N-[4-({ [(3 S)-2-hydroxytetrahydro-3-furanyl]am no)

car bonyl ) phenyl ] - 104 phenot hi azi ne-2-carboxamde; N-[(1 S)-1-({ [(3

S) - 2- hydr oxyt etrahydro-3-furanyl] am no) carbonyl)-3-nmethyl butyl]- 1

OH phenot hi azi ne- | -carboxamde; 20 (3 S)-3-({ (2S)-4-methyl-2-[(I

OH phenot hi azi n- 2-yl car bonyl ) am no pent anoyl } am no)t(_q_irahydro 2- furanyl

pivalate; (3 S)-3-({ (28) et hyl g [ (1 OH phenot hi azf n* 2- yI car bonyl)
am no] pent anoyl } am 2004y 1 et r ahyRiPQ- L 3,3
- di net hyl but anoat €; 2S) -A- e [ (]

OH- phenot hi azi n- 2-yl car b
benzoate; (3 S)-3-((
OH phenot hi azi n- 2-yl cdr onyI ) am noj pent anoyl } am no)CHp
tetrahydro-2-furanyl phenylacetate; (3S)-3-({(2S)-4- rrethyl 2-[(1

OH phenot hi azi n- 2-yl car bonyl ) am no] pent anoyl ) am no) tetrahydro-2-furanyl

(2820 e ok I, REIOEA By b i

t et rahydr o- 2- fth&amyﬂplek -amd ippdferiably elpeproducts m,\spmﬂm‘g-m@l(ﬂ follpwihgfermmylae: |
-[(3-0x0- | -pyrrolidinyl)carbonyl ] butyl }- 1 OH phenothi azi ne- 2-

car boxani de; t raﬁig gw Eam % é%%dﬁ@ﬁﬂ%ﬂ}b K7 Riramethyl-3,4-dihydro-

ke SH- ¢ ur any!

S) 2- hydr oxyt eta
- [ ( 39) - 2- hy @b slromeneyrare ranyl ] - 2- phenyl - N3- (1- propyl - 2, 3-di hydro- 1

H-| ndol -5- 15 yl ) mal onam de; N-(2-anilinophenyl)-N-[(3
S) - 2- hydr oxyt ey a(hml.nﬁmgh&gl)aﬂ%ﬂ(ss)ephydidoxﬁetrahydm-s-ﬁnanyl] succinamide;
[ (3S)-2-hydroxytetrahydro-

H i ndol -

furanyl]-N2-(1-propyl-2,3-di hydro-1
5-Y1) (38)-3-{[4-(4-anilinoanilino)-4-oxobutanoyljamino} tetrahydro-2-furanyl acetate;

N-1-(4-anilinophenyl)-N-4-[(1S)-1-(1,3-dioxolan-2-yl)-3-methylbutyl] succinamide;
N-1-(4-anilinophenyl)-N-3-[(3S)-2-hydroxytetrahydro-3-furanyl]-2-phenylmalonamide;
3-(4-anilinoanilino)tetrahydro-2-furanol;

10 N-[(1S)-1-({{(3S)-2-hydroxytetrahydro-3-furanyl]Jamino } carbony})-3-methylbutyl]-10/-
phenothiazine-2-carboxamide;

(35)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl }-amino]pentanoyl }
amino)tetrahydro-2-furanyl acetate;

N-[(35)-2-hydroxytetrahydro-3-furanyi]-2-(10H-phenothiazin-2-yl)-1,3-thiazol-
15  4-carboxamide;

N-[4-({{{3S)-2-hydroxytetrahydro-3-furanyl}amino }carbonyl)phenyl]-10H-
phencthiazine-2-carboxamide;

N-[(18)-1-({[(3S)-2-hydroxytetrahydro-3-furanyl}amino } carbonyl)-3-methylbutyl]-
10H-phenothiazine-1-carboxamide;

20 (38)-3-({(25)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]
pentanoyl }amino)tetrahydro-2-furanyl pivalate;

(3S)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl) amino]pentanoyl } amino)-




et hanedi am de; (2R)-N- [ (i ‘
S) - 1- (1, 3-di oxol an- 2-yl ) - 2- phenyl et hyl | - 6- hydroxy-2,5,7, 8 = 5 MAY 2004
~-tetramet hyl -3, 4- 20 di hydr o-2H chronene- 2- car boxam de; N-[(3
S) - 2- hydr oxyt et r ahydro- 3-furanyl ] - 5-i ndol i ngcar boxani de. The conpounds of
formula | according to the invention can be prepared via several synthesis
routes according to the definition of the variable groups. The conpounds of

general formula (1), i whi B t represents the tetrahydrofuran ring 25
and Y repr eseﬁ?@aﬂyﬁp‘f'@@@ﬁ 3?&‘81’" UWAhe prepared according to the
follow ng diagram - 5 MAY 2004 -13 A--X--OH + HZN O (II) (Il1) A-X-NY 1
H A-X-NY H A3%-BH }2SE4thdahyl D-[Rl (H-phenathisdin-R-yloarbdegamihoRB:ntaneylaamino)

descri bed aboy, C _@iggﬁﬁ | of the acids of general fornula (l11) on
t he am nes of tgtén ?Ia 2 or rru%{ﬁéﬁ?ﬁer ), under standard conditions for peptide

synthesis (M Bodanszky and A. 5 Bodanszky, The Practice of Peptide,
Syt hosi s, - 14538 BHMI GELA-methyl:2ol(1 /g ghgmoth kiR carre DEBROMREPHERY BTV |

the presenge qguﬁ]ygﬁj@h{hraﬂjd Ragpibafeich as  di cycl ohexyl carbodiim de (DCC),
1,1 -carbonyl dii mdazol e (CBI ) (J. Med. Chem

(38)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]pentanoyl } amino)
tetrahydro-2-furanyl (25)-2-(dimethylamino)-3-phenylpropanoate;

(38)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl) amino]pentanoyl } amino)
tetrahydro-2-furanyl 4-morpholinecarboxylate;

10 N-{(18)-3-methyl-1-[(3-0x0-1-pyrrolidinyl }carbonyl]butyl }-10H-phenothiazine-2-
carboxamide;

2-(3,5-di-tert-butyl-4-hydroxyphenoxy)-N-[(3S)-2-hydroxytetrahydro-3-furanyi]
acetamide;

N'-[(38)-2-hydroxytetrahydro-3-furanyi]-2-phenyl-N°-(1-propyl-2,3-dihydro-1H-indol-5-
15  yl)malonamide;

N-(2-anilinophenyl-N'-[(3S)-2-hydroxytetrahydro-3-furanylJurea;

N'-[(3S)-2-hydroxytetrahydro-3-furanyl)-N*(1-propyl-2,3-dihydro-1 H-indol-5-y)
ethanediamide;

(ZR)-N-[(1S)-1-(1,3-dioxolan-2-y1)-2-phenylethyl]-6-hydroxy-2,5,7,8-tetramethyi-3,4-
20  dihydro-2H-chromene-2-carboxamide;

N-[(38)-2-hydroxytetrahydro-3-furanyl]-5-indolinecarboxamide.

The compounds of formula 1 according to the invention can be prepared via several
synthesis routes according to the definition of the variable groups.

The compounds of general formula (I) in which Het represents the tetrahydrofuran ring
25 and Y represents the -(CH,), radical, can be prepared according to the following diagram:




(1992), 35 (23), 4464-4472) or

1- (3-di met hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochl ori de (EDC ©f MASCI0
(John Jones, The chem cal synthesis of peptides, 54 10 (d arendon Press,
Oxford, 1991)) in order to produce the intggnedi ate carboxam des of
general formula (1V). The lactonic ring of the internedi ates of general
formula (I1V) is then reduced using a reducing agent such as, for exanple,
di i sobutyl al um ni um hydride (DI BAL), in_an inert solvent such as, jtor
exanple, THE or CH2Cl2, at a tenperatur varying fromO to -78 R’I'he

| act ol derivative qf ge f r]gull,a 1)Jobtained in thiss 45 cagn be
acyl at ed usi ng, fo?‘_gg?aﬁgllr? zﬁZ ici d oride (R3-d )Eﬂkor)?a%I aci ydri de
(acetic anhydride, benzoyl chloride, c.) in the presencetof a #ase such
as, for exanple, triethylanmine, in af inert solvent such as f o0 exanpl e
CH2C12 in order to produce the ¢ ound of general fornul ). The
conpounds of formula (III) I n whi chawt represents the pyrro‘ifl‘i I nyl radical
and 20 Y represents -C(R53R54)-C0O, R53 and RS4 bei ng as defined above,
can be prepared according to the follow ng diagram - 5 MAY 2004 ]4
A-X-N--Y-OH + HN, A-XNY N HHR2 ARX-NY-NI HO(1) in whifh A X
and R2 are as described above, by co sation of the acids, of /geyperal
formula (V) on the -ani-res al-XjeNel: r ubavryr (AR~ 1992) 35
(8), 1392-1398) under standard l_élondit' for 5 peptide #nthesf's, as
described previously, in order to pregfuce the conpounds of gengral fornula
(1'). The optional deprotection of theyketone function is then ¢ptved out
according to the nethods described inthe literature (T.W_ G eene and
P.GM Wits, Protective GoupgIyn Organic Synthesis, SecéBd edition
(Wley-Interscience, 1991)), in

in which A, X, R? and R3 are as described above,

by condensation of the acids of general formula (II) on the amines of general
formula (1), under standard conditions for peptide synthesis (M. Bodanszky and A.

5 Bodanszky, The Practice of Peptide Synthesis, 145 (Springer-Verlag, 1984)) in THF,
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 WSCI) (John Jones, The chemical synthesis of peptides, 54

10 (Clarendon Press, Oxford, 1991)) in order to produce the intermediate carboxamides of
general formula (IV). The lactonic ring of the intermediates of general formula av) is
then reduced using a reducing agent such as, for example, diisobutylaluminium hydride
(DIBAL), in an inert solvent such as, for example, THF or CH;Cly, at a temperature
varying from 0 to -78° C. The lactol derivative of general formula (I') obtained in this

15 way can be acylated using, for example, an acid chloride (R3-Cl) or an acid anhydride
(acetic anhydride, benzoy! chloride, etc.) in the presence of a base such as, for example,
triethylamine, in an inert solvent such as for example CHxCl; in order to produce the
compound of general formula (I).

The compounds of formula (I) in which Het represents the pyrrolidinyl radical and
20 Y represents -C(R33R54)-CO-, R33 and R34 being as defined above, can be prepared
according to the following diagram:




order to produce the conpounds of general fornmula (1). 10 The conpounds of
formula (1) in which Het represents the 1, 3-di oxol ane, 1, 3-di oxaner 5 MAY 2004
. 1,3-dithiane, 1,3-dithiolane, 1,3-oxathiolane, 1,3-oxazolidine,
1,3-imdazolidine or 1,3- thiazolidine rings-and Y represents
-C(R53R54) - CO-, R53 and R54 being as defined above, can be prepared
according to the followng diagram OA k OGAlk A X-OH + H2ZN-Y- ---~
A-X-NY-( OHO (I1) (VIT) (MI1) HpA-X-NY- HO AX-NY-< VRRp2V H - 5
"MAY 7004 -15 in which A, X and R2,gje as described above and nd V
represent inde %gﬁn_t Y 0, Y- ondensat ,on safy tlie yagyds [ofo.gener al
formula (I1) riibe Bevious Yy, th commerci al am'no-es o]
general formula (VH), under the stanHdard conditions for™5 pepti dg_)
synt hesi s described previously, in order to produce the internedi ates of
general fornula ((Wjl1). Reductiogv®f the carboxylic estdl')using a reducing
agent such as, for exanple, DI BAL, in an inert solvent such as, for
exanple, THE or CH2C 2, at a tenperature varying fromO to -78 C, leads to
t he al dehydes of general fornmula (1X). Conveg8ion of the al dehyde to a
heterocycle is carried out according to the.gethods in the 10 literature
(T.W Geene and P.G M_\Witg, Pr‘,gl.gc.tﬂy?_ﬁ((;}ﬁé in Organic Synthesis,
Second edition (WIey-Interscience, 91)). conpounds of formula (1) in
whi ch Het represents the oxazolidine'ting can b€ prepared according to the
foll owi ng di agram

M

in which A, X and R2 are as described above,

by condensation of the acids of general formula (V) on the amines of general
formula (VI} (J. Med. Chem. (1992) 35 (8), 1392-1398) under standard conditions for

5 peptide synthesis, as described previously, in order to produce the compounds of general
formula (I'). The optional deprotection of the ketone function is then cammed out
according to the methods described in the literature (T.W. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis, Second edition (Wiley-Interscience, 1991)), in
order to produce the compounds of general formula (I).

10 The compounds of formula (I) in which Het represents the 1,3-dioxolane, 1,3-dioxane,
1,3-dithiane, 1,3-dithiolane, 1,3-oxathiolane, 1,3-oxazolidine, 1,3-imidazolidine or 1,3-
thiazolidine ring, and Y represents -C(R53R54)-C0-, R53 and R34 being as defined above,
can be prepared according to the following diagram:

O-Alk O-Alk
A-X-OH + HN-Y—{ —  AX-N-Y—{
0] E O
(m) (V1) (Vim)

H V_R?
—— A—X—N—Y« A—X-Il\I-Y—< )’
! Y
H H

o

(IX) @




A-X-NY-OH HRZ + N OO.Alk R2 O AX-NY-NHHOAK (V) (x5m| jR2 O
AX-NY-NHHOH (M) ---" AXNY-NHOHAXNY-NHO (XIIl) AXN 7\/“

. H'-0 (1)

15 in which A, X, Y, R2 and R3 are as descri bed above, - 5 MAY

2004 -16 by condensation of the acids of gggeral formula (V) described

previ ously,

10

15

with the

in which A, X and R2 are as described above and V and V' represent independently N, O

or S,

by condensation of the acids of general formula (I} described previously, on the
commercial amino-esters of general formula (VII), under the standard conditions for
peptide synthesis described previously, in order to produce the intermediates of general
formula (VII). Reduction of the carboxylic ester using a reducing agent such as, for
example, DIBAL, in an inert solvent such as, for example, THF or CH:Cly, at a
temperature varying from 0 to —78° C, leads to the aldehydes of general formula (IX).
Conversion of the aldehyde to a heterocycle is carried out according to the methods in the
literature (T.W. Greene and P.G.M. Wauts, Protective Groups in Organic Synthesis,
Second edition (Wiley-Interscience, 1991)).

The compounds of formula (I) in which Het represents the oxazolidine ring can be
prepared according to the following diagram:

R? R?
's) 0
A-X-N-Y-OH + HzNJ\f A—x-rg-Y—II\I’kf
H . R
O~ Al H H o Ok
V) (X) (XI)
R2 R2
A-X-N-Y-N A-X N—Y—N)\FO
| | \_
H H OH H o
(X1 (XIID)
R2 R2
A-X I}I—Y-N/SIOH A X—I:J—Y—N/S/O\Rs
H 0 5 9
I (1)

in which A, X, Y, R2 and R3 are as described above,




comerci al am no-esters of general fornula (X) under the peptide=~$yMATES s
conditions described previously. The esters of general formula (XI)
, obtained internediately are then saponified in order to produce carboxylic
acids of general forrmula (XI1), which by 5 fgeating in the presence of
par af or mal dehyde and of an acid such as, for exanple, PTSA, while
continually trapping the water forned during the reaction usi ng a devi ce of

Dean- Stark type tot 0, 0 e gBhEe

These are thexﬁ)rg%‘luce ﬁs?#;&ea%?%sdhfcgé&% ﬁfxla @{} Hékm}e%r exarrp , DI BAL
in an inert scﬂowemrcr@hmmsqstﬂrbpf gg;caa%ﬁoenu T yp @%mudstsyathﬁﬁﬁﬁ@?dawﬂse
varying from Odekﬁbeﬁ%r&b&lﬁﬁ%@fesﬂ:ﬁ Nl Tg@ﬁ'éi‘ﬁlefoﬂrﬁulﬁ Htﬂhéﬂein%hb&iaieiy\/zﬁ@ th

general formul he conpounds o ener al mul a ( i ned |
this way can baperif F‘btl%d”@@'l WngOFiB‘Fe égé'Qﬂ’fMl'«S acids gt iegnerdl| %ﬂ"ﬂ}"ﬂg‘ ?@' 913‘ lbnrj’yan
acid anhydrsi deneaBgEln the Pred¥flel (ﬂ'ﬁmﬂﬁﬂﬁﬂi&hyd‘d?mraf% actd Such ab,fot Beaniple AT
of a base such for exanple, .triet B.X ner t. soldven% B %las
for exanple CHQ% eyeqniinzifyetranpipg the Sie JOFH %@We‘ﬁﬁ J(5mfl%rrl$n,|l 57T §° %
The conpounds Sthrkgepesriedd focthenokazolidnones wﬁgwbral—ﬁmnuladﬁﬁﬂb ntrese are Then reduced

t et rahydr of ur t aﬁaﬁ;ﬂz) a I

represents t hgﬁlr{éca%@cﬁgéﬁ%ﬁfﬁfbﬂ 2, ‘%} X al? %% 1;)1%1?551\2%%%1351 2 ﬁ%ro
the fol | owi ng eXamgleahHE-pr GHEl, a8a temperptuse ia)rylp&m;n MH- § Ql@orﬁ%%f €i n

Sl o e el o (1 Sy, o

ubsti tuti sin

the amines of Yuaipgdym this Way san be agylateq Hsipg IRES e Y 8 QB

at enFer at ur e aciddintiydgdé (wméﬁmydhéﬂﬁerﬁoylmmdenzé irsthe pessenceuda base fugh as,

exanpl e, acetopitrilg O{n E\T on &8 IvRRt Sih %518 L BiP1S S HICh hestdl%o®
ekt fio et apuine. Bt TpLER ARh %S it

hours, in orde duc
produce the compounds of formula (I).

15 The compounds of general formula (I) in which Het represents the tetrahydrofuran ring,
X represents the -(CH,),- radical (n = 0) and Y represents the -(CH;),- radical (p = 0), can
also be prepared according to the following diagram:

R’ R?
H
A-N  + Br O —— A-n\°
H 0 H o
(I1.1) (XIV) (XV)
R2 R2
—_— A _N O e R A _N 0
1 ; ) |
H og H O3
1) I

in which A, R? and R? are as described above,

20 by nucleophilic substitution of the halogen of the lactones of general formula (XV) using
the amines of general formula (I1.1), while heating the reaction mixture to a temperature
varying from 50 to 110° C in an inert solvent such as for example, acetonitrile or DMF,
for a duration varying from 30 minutes to 5 hours, in order to produce the intermediates




- 5 MAY 2004 -17 of general formula (XV). Reduction of the |actone function
foll owed by acylation of the |lactol of general formula (1') are car5rMA¥dZ[][]4
~out under the conditions described previously. The conmpounds of general
formula (1) in whi ch Het represents the tetyrahydrofuran ring, X represents
t-he N(R$)-(CH2)" radical (n = 0) and Y represents the -(CH2)p 5 radi cal
(p = 0) are ureas Wmch can be prepared according to the follow ng

synt hesis di a ram O
ki 1.Vt7 @ t%amﬁ w) g‘l_%fcﬂowoﬁpedactone 1?#\'?0}(0%99 Eﬁ?ﬁ@( % %h@
in which A Raa@ﬂdnf@nmlefomﬂai(-ié)we berdeditu madertihe eanditioms descohedpreviquslinm nes
of general formula (H 1) with the am nes of general 10 forrmula (lI11) in

the presence Olf'hetéomﬂﬁ@se&ege%% ArmRiLarf wHich 1R refr&en®tREBIR@hydrofuran ring,
X represents the ~N(R**)-(CHz)-CO- radical (n = 0) and Y represents the ~(CHz)p-
5 radical (p = 0) are ureas which can be prepared according to the following synthesis

diagram:
RZ RZ
_R45 0
AN+ HNY NSO —— ANy N0
H Les H
0 R 0
(IL.1) (1K) (XVI)
2 R2
_— A“I}I—u—-N— - A TINI—JLN Y” :O
R4 R45 O\RB
1) M

in which A, R? and R? are as described above,

by condensation of the amines of general formula (J1.1) with the amines of general
10 formula (III) in the presence of triphosgene and of a base such as, for example,

diisopropylethylamine in an inert solvent such as dichloromethane according to an

experimental protocol described in J. Org. Chem. (1994) 59 (7), 1937-1938. The lactonic

ring of the ureas of general formula (XVI) is then reduced and modified under the

experimental conditions described previously in order to produce the compounds of
15  general formula (I).

The compounds of the present invention have useful pharmacological properties: they
have an inhibitory activity on calpains and/or a trapping activity on reactive oxygen
species.

The compounds of the present invention can thus be used for different therapeutic
20  applications. They can produce beneficial or favourable effects in the treatment of

pathologies where these enzymes and / or these radicular species occur.
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di i sopropyl ethylam ne in an inert solvent such as dichl oronet hane accordi ng
to an experinental protocol described in J. Og. Chem (1994) 59 (7),
1937-1938. The lactonic ring of the ureas of general fornula (XVI) is then
reduced and nodified under the experinentglk.conditions described
previously in order to produce the conmpounds of 15 general forrmula (I).
The conpounds of the present invention have usef ul pharnacological

ti h t t
et vi 1y on r ooees peoresFa anpae ph pedauRi b fobufl] GeBR (7 Mthudeal LGRPANO
i nvention can subjest &fetha?,;eaefﬁtmlnpllcﬁiﬁm rdlsd, mments ﬂ@ rapqlm‘l&:af foomula I'msey

can produce be or_f b fof al
pat hol ogi es V\A%f ﬁ%osvg &7 %@%h%n%ﬁt%or%g\gig%}hﬂﬁ e%?pgébl%g%%er o
VAY 2004 - 18 Tnganic peidpor hiinsal emofganis fhasqsraf taist Broaucts of AFa L s ot or

pharmaceut iscal ickinGhs (BRERIASCAL PR iAALEOR, |8 RARCONADS the
medi carrents e parc(g@ﬂcaf %1g§{1r%lé§ﬁ as defined a%'ovlgﬂ’ as well as the
addi tion sal tsnedltmn@tﬁeﬁsrﬁhﬁmab@aﬂ y acceptable mneral or organic acids
or mneral or organic bases of said products of fornmula I, as well as the 5

phar maceut i calTHQRRGRibh kiReFofeQBlatts ﬁﬁhmﬁ@euﬁemicmpbmgbmommmngh cbmpatndcnfe
of the nedi carrents as defi ed aboyv

Th t f
phar maceut i calthe JHEBET PoH P W%‘ﬁ&l%aﬁgﬁ%ﬂ%%ﬂhﬁgfﬂpfe)iugw K?Fén{ | o orr“{t%n
phar maceut i caldn‘yh aqshenhasbtcaiig ditdptabie sipponf Théighiratacentical conspusiionatan die in
th h t | | t abl
Can be ' B0 i tPEPndh e SEE] 5 SeliRE Sidudels éﬁﬁﬁéﬁiﬁmﬁo%ﬁ‘?%{f”
gel atin capsulwppmtonsiuﬂﬂusappmnr@@ Sdhdeswpmmﬂ hQ,efOEGP‘%TﬂP@uﬁ‘H'é‘PF’sP@&H ¥,

for exanpl e, qﬁgéyegsm,p@fe&a&alt@1 Hgapeﬁ.ﬂcwaesaéaﬁﬁt Slarchalgelatifl @alliflose| anétByle,
cel l ul oS

dextrin, starc ]gel atin met hyl ceILP ES so I um

car boxynet hyl celipioss. sediumgarbpyymsthylcel B“’F?}Pﬁb"’gﬁ m‘Tﬂ% PHr maceuti cal
conpositions containing a conpound of the invention can also be 15
presented in |Tigupkhrinaéenticdl onfposifiphs corisihiiipi 20 oempand| ofi tha snventiep ears alsa beor
Syrups. Aproprlateliqlds orts _can e

sol vents siich RKI§*Q ﬂmd #6%51 %ol%am%lg \%lh% %4“?15 \@ﬁ%p%sml%r gﬁ%&ﬁlps
varyi ng propor Appmpl;[ate hquwdtsapporad:dadbe,t for example, water organic solvents such as glycerol

or glycols, as well as their mixtures, in varying proportions, in water, added to

pharmaceutically acceptable oils or greases. Sterile liquid compositions can be used for
intramuscular, intraperitoneal or sub-cutaneous injections and sterile compositions can
20  also be administered intravenously.

Certain compounds of general formula I described previously are covered by the
Application EP 641800. The compounds of this Application have an inhibitory activity
on cathepsine L which is different from the inhibitory activity on calpains and / or the
trapping activity on reactive oxygen species.

25 A subject of the invention is therefore also the use of compounds of formula (I) as

defined above,
. a]
Ag—X;—N-=Y, %
| Rj2

H ()

in racemic, enantiomeric, diastereoisomeric form or all combinations of these forms, in
which ’

30  R,! represents a hydrogen atom, an -OR3, -SR3, oxo or cyclic acetal radical,



pharmaceutically acceptable oils or greases. Sterile liquid conppﬁh?%?@ﬁ
can be used for intranmuscular, intraperitoneal or sub-cutaneous I'ons
~and sterile conpositions can 20 also be adm nistered intravenously.
Certain conpounds of general forrmula | desgpibed previously are covered by
the Application EP 641800.. The conpounds of this Application have an

I nhibitory activity on cathepsine L which is different fromthe inhibitory

activity on cal pai.ns /| ot ppL Ng [ Wi t I §ACt Like) OXM9Rky]
species. 25 A subjlgct%&ht hg{i n\?ezjﬁ?slte%ﬁ ig t?PZ"?Iéé‘%‘r e)éfal So the %j“ség] ofé{r9 llel,
compounds of f or mHieter@ayloakkylcarbpnylealkylpasbenyl,iayleaben er araliyleatberyradical,

di astereoi soneric formor all conbinations of these forms, in  whi ch 30 Ra'
represents a hydr qgepnial B alff, affRPr heRycIBNRyIOfdRHIE! dré opfiiallly suBdite@l by-

5 MAY 2004 -19 in which R3 represents_a hydrogen atom al k yl al kyl,
het er ocycl oal ky!l cé?%o?fymPrealqgm“@brobcﬁi@-?r?“‘a?&bﬁ'g‘ﬁF%ﬁg?seafg%"f‘a?ﬁ?l’c(iﬁbéﬁ??‘%
radi cal, in which dihe Whajogéryér -BR4REt erocycl oal kyl radicals are
optionally substituted by one or nore identical or different substituents

chosen from al kyl ,sal koxy, . 5 nitr cyano. hal ogen o ' d
R5 represent, ind 4e???ae%$ r,es%'tﬁ?%rffﬂ‘i%%g’t %ﬁ;(%?gegnﬁ%rp%§ |a“r“§‘<¥i] %%éll A,gioorr I%ﬁ gnd
R5 together with tRfetogetherogith thd nitnogen aoircto whieh theyeara tattactied fofm amogtionally
optionally substitut | e, Ra2 represents a hydrogen atom an

al kyl, aryl or ar au%/tﬁ&Fggl&g{é)??d%’he aryl group being 10 optionally
substituted by one or nore identical or different radicals chosen from,
-OR6, - NR7RS,Ryfalenrgaents ayhwdeogematane asy alkylk gyl or jgrafiail dadieg, thezanyl,gropg being

represent, 5 NASRRAAS Sulb¥itufed B8RO ImdleGiaentithl &Y Hifferenfifadicals cHosérkftbm: -ORS,
al kyl car bonyl , ar,l)ﬁlfcar bonyl or aral ka\_[llcﬁar bonyl radical Aa represents 15

either an Al oWNRERY, halogen gyane, ptpg of

in which RS, R7 and RS represent, independently, a hydrogen atom, an alkyl, aryl,
aralkyl, alkyicarbonyl, arylcarbonyl or aralkylcarbonyl radical

Ag represents
15 either an Al or A'l radical
RM R14
R” N' R9 R]] I\I} Rg
RI3 W RI0 L RI0
Al A'l

in which R9, RI0, R!!, R12, R13 represent, independently, a hydrogen atom, a
halogen, the OH group, an alkyl, alkoxy, ¢yano, nitro or -NR15R16 radical,

R!5 and R!6 represent, independently, a hydrogen atom, an alkyl radical or a
20 -COR!7 group, or R!5 and R'% together with the nitrogen atom to which they are
attached form an opticonally substituted heterocycle,

R!7 represents a hydrogen atom, an alkyl, alkoxy or -NR18R19 radical,



Rl11 - NRORI1I N Rigl J~J- or Rl2 -t~ Al A1 in which RO, R10, R 1,
R12, R 3 represent, independently, a hydrogen atom a hal ogen, the Ly 2004
. group, an al kyl, al koxy, cyano, nitro or -NRL5R16 radical, R 5 and R16
represent, independently, a hydrogen atom.sn al kyl radical or a 20 -CORL7
group, or R15 and R 6 together with the nitrogen atomto which they are
attached form an optionally substituted heterocycle, R17 represents a
hydrogen atom an ig I al r: ' 0 &
and R19 represent, 1@ R r)éye"? ‘nhﬁ‘l’ﬁ‘%‘%ﬁ gﬂfrﬁﬁée&atgﬁh %lrl q’%lhg% OlRﬁ
R18 and R19 togetm‘dr tt¢geﬂ1¢e Wilﬂl rthﬁgenmemmtqm ﬁahwbwhtﬂhexlaéﬁfe

forman optional 'ébtﬁnrlggfﬁfbk'ﬁtﬁfidm e(rcgggcl e, Rl4 represents a hydrogen
atom an al kyl radica group, 5 R20 represents a hydrogen atom
an al kyl, al koxy, aral kyl , heterocyc 1 R22 radical, in
whi ch the al kyl | eremﬁseﬁetaefry Fé@%%%&é&ﬁ’s"reﬁ‘r t BOWNR |y
substituted by one or nore identical or different substrtuents chosen
from alkyls, OH R? senméhpdmgatm@m ha hikgl alkeky,-AMR4 Ralkyl, theté2dcyalodlkiRREY
represent, indepen ga ydrogen atom or an al kyl radical, or RR1 and
R22 together with 1 rfa }5¢h atomto which they are attached form an
optionally substituted heterocycl e, Wrepresents a bond, 0 or S or also an

-NR23 radical, in whicin vggh ﬂEmlledemYbOrdletancbgﬂcml redivaisare apticpialy bubstituted
radical; 15 or an A2 r@dbﬁ@ B?o@e 1de|131%éal or different substituents chosen from: alkyl, OH,

alkoxy, nitro, cyano, halogen or -NR4R¥

10 R2! and R2? represent, independently, a hydrogen atom or an alkyl radical, or R?!
and R22 together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

W represents a bond, O or S or also an -NR23 radical, in which R?3 represents a

hydrogen atom or an alkyl radical;
15 or an A2 radical
R26
Q
R25
. R
R A2
in which

R24, R25 and R26 represent, independently, a hydrogen, a halogen, the OH or SR?7
group, an alkyl, alkenyl, alkoxy radical or an -NR28R29 radical,

20 R27 represents a hydrogen atom or an alky! radical,

R28 and R2? represent, independently, a hydrogen atom, an alkyl radical or a
-COR30 group, or R28 and R2?? together with the nitrogen atom to which they are
attached form an optionally substituted heterocycle,

R30represents a hydrogen atom, an alkyl, alkoxy or -NR31R3? radical,



in which A2 R24, R25 and R26 represent, independently, a hydrogen, a

hal ogen, the OH or SR27 group, an al kyl, al kenyl, al koxy radi cal bgmmﬂi
. -NR28R29 radical, 20 R27 represents a hydrogen atom or an al kyl radical,
R28 and R29 represent, independently, a hydfjogen atom an al kyl radical or
a -COR30 group, or R28 and R29 together with the nitrogen atomto which
they are attached forman optionally substituted heterocycl e, R30

represents a hydr | k 31
NRY 2004 21 Kol o dngto? AT ﬁd"pe“% eﬁo}“ydﬁ@ui M’h dro filcal or ®3!
al kyl radical, or aﬂélR”amgeﬁ&Q“tlﬁlgélﬂmtrOaﬂrt htotrh éo n’i’hﬁb@m @!’Fo?ﬁatc kednfarah an

they are attached c§eubst|tut ed heterocycle, Qrepresents
- OR33, -SR33, Rf%géﬁg]%%g%#d;@ caI substituted by one or nore 5

i dentical or d| fferent substituen ChO%RE from hal og gr oup,

t he
al kyl, al koxy, cydmepressnts-gR3} -S hef aniryl tﬂé@@%’bﬁ‘é‘é‘?ﬂ% %ewcﬁ%en
atom an alkkyl, arlarérﬁlt;hy&r, dﬁl@feﬁf amEGhuek khbear fAenY haloged, e ON @fmy,l an alkyl,

aryl carbonyl or aral kyl carbo . whi ch the al kyl, aryl

het er ocycl oal kyl "Ea‘lyén%tr"é‘}/‘b?ft ?&1%@6 CE tWstituted 10 by one or rmre

I dentical or different substituents chosen from alkyl, OH al koxy, nitro,
cyano, hal ogen or RWR@B&S&&BZ& hytlogeaSatosp ras alklyl, éqMH@bnhﬂﬂ‘ot};cloa&y&npdm@glen

atom an al kyl radjc o gether with the nitrogen
atomto which theyalug’j‘e aqnyagﬂt%qoﬁgﬂ% &Jfrl o'ﬁg y §ubst i tuted
heterocycle, 15 R36 representing an al k I rad| cal; or, an A3 radical CH3 A3
in which R37 represents whithdie alkeh ant erhetarocysinalkyl radigals aneyaptionally substituted

10 by one or more identical or different substituents chosen from: alkyl, OH,
alkoxy, nitro, cyano, halogen or -NR*R¥

R34 and R35 represent, independently, a hydrogen atom, an alkyl radical or a -CO-
R3¢ radical, or together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

15 R3¢ representing an alkyl radical;

or an A3 radical

O
T
(T e
H,C 0
CH,

A3

in which R37 represents a hydrogen atom, an alkyl, arylalkyl,
heterocycloalkylcarbonyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl radical,

20 in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted
by one or more identical or different substituents chosen from: alkyl, OH,
alkoxy, nitro, cyano, halogen or -NR4R¥

T represents a -(CHy),,- radical withm =1 or 2;



het er ocycl oal kyl carbonyl , al kyl carbonyl, aryl carbonyl or aralkylcaan@Mw2m4

radical, 20 in which the alkyl, aryl or heterocycloal kyl radicals aré
. optionally substituted by one or nore identical or different substituents
chosen from alkyl, OH, alkoxy, nitro, cyano, halogen or -NRARS' T
represents a -(CH2)mradical with m=1 or 2; - 5 MAY 2004 -22 or an A4
radi cal Ras A4 in which R38 represents a hydrogen atom an al kyl,

- (CH2) g- NR39R40 or aralkyl radical, the aryl group being optionally
substituted by one or 4 |dent|cal or 5 different substituents chosen
from OH alkyl, ﬁ% ¥ﬁkro al koxy or -NR39R40, g being an integer
conpri sed betmeen 2 and 6 or an A5 ragdical in which R 38 and R'38
represent independently a hydrogen at9om nitro, NR 39R 40, an al kyl or
aryl al kyl radical, the aryl group bei optional ly substituted 10 by one or
nore identical or different substituepats an from OH the al kyl,
hal ogen, nitro, al koxy or -NR39R40 radi ca K39, R 40, R39 and R40
represent, independently, a hydrogen arom-at alag% radical or a -COR41
group, or R39 and R40 or R 39 and R 40 toget her h the nitrogen atom
forman optionally substituted heterocycle, 15 R41 represents a hydrogen
atom an al kyl, al.kox I nﬂl:ﬁ‘l I 40
i ndependently, a %‘g’gr%vgt ﬁ%%ﬁé mg{i‘%%" a@ﬁ‘? ) 3%2%9 gﬁggﬁmé)r aralkyl
together with the radrt:a]o@hmalafl @mupobeing eptienady Sé.‘b@“‘é‘@@ ath%'éF P Mprg pdentical or

optional | y substi t T 1 Ral A2 AIRD %P6t -BER39ROL h m
=1 or 2, 20 or fldina Iy{%‘ﬁ%&g&ﬁ%@%r}ﬁéﬁ%ﬁ 00 ogené ol

q being an integer comprised between 2 and 6;

or an A5 radical

R'38

sy

in which R3% and R"3% represent independently a hydrogen atom, nitro,
~NR39R0, an alkyl or arylalkyl radical, the aryl group being optionally substituted

10 by one or more identical or different substituents chosen from: OH, the alkyl,
halogen, nitro, alkoxy or -NR3%R%0 radicals,

R'39, R0, R39 and R40 represent, independently, a hydrogen atom, an alkyl radical
or a -COR4! group, or R3% and R40 or R'3% and R*? together with the nitrogen atom
form an optionally substituted heterocycle,

15 R4 represents a hydrogen atom, an alkyl, alkoxy or -NR#2R#3 radical,

R42 and R® represent, independently, a hydrogen atom or an alky! radical, or R%2
and R%3 together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

T representing a -(CHz)y,- radical withm =1 or 2,

20 or finally an A6 radical



| HAG in which R44 represents a hydrogen atom the OH group or an alkyl
or al koxy radical; Xa represents -(CH2)R, -(CH2)n-CO,

. -N(R45) - CO- (CH2) n- CO -N(R45) - CO- D CO-, 5 - CO N( R45) - DCO, -CO.'JI:M&C?DD‘
-CH=CH (CH2),; CO, -N(R45) (CH2)n CO, -N(HR45)-CO C(R46R47)-CO, -O(CH2)n
CO, -N(R45)-CO NH C(R46R4AT) - CO-, CON(R )- C(R46R47)-CO-, -S-(CH2) -CO
or -Z-CO; D represents a phenylene radical optionally substituted by one
or nore identical or different radicals_chosen from al kyl, al koxy, OH,
nitro, hal ogen, cyano, or carboxyl j (&pti WAy esterlfled by an al kyl
radical; Z represents a heterocycle, Ry r«i gents a hydrogen atom or an
al kyl radical, R46 and R47 represent, indepentdently, a hydrogen atom an
al kyl, aryl or aralkyl radical the alkyl andgaryl groups of which are
optionally substituted by one or nore identical o615 different
substituents chosen from the OH, -SH, halogen, nitro, al kyI al koxy,

al kyl thio, aral koxy, a | t hi 0,, -NRABR49 a r box 0

optionally esteri fi gy aé/&:\“ TEP‘%W ?J’éff’??ﬁ?n ) tgﬁéﬁ% I}/BF gg #pr] or alkoxy

i ndependent |y, a hudicgigen atom an al kyl radical or a -CORS0 group, or R48
and R49 together with the nitrogen atomto which they are attached form an

20 optionally gub & ter ogyglie LD AT fgr®) R m-con
al kyl , al koxy %? I%Hﬁ%éﬁ& @qﬁ)&au g&,‘]ﬁ ) ‘%R Iﬁréﬁgg?fgﬁ%e)gent 9%%g:pend &I Y,
a hydr ogen sat ol 6QNBRH) & Qﬂ , 1 ack@D-CQyr  RseHaRH-E3R)n-Chhet hAVRY W}Izpné
nitrogen atom th(ngl@@ R4 @OattaCJ@)i(tﬂzqr{f(ﬁ,n opmmayLdjm.}sHl@(Rnwﬂpgo-
het erocycle; 25 n 5n an |[,1) cggh &gﬂg bgtéﬁ and 6; Ya represents
S(CH2) p- , - C(fRS3RER %@3&% -C C(' 1CQxer 'NAY 2004 - 24 R53 and
R54 represent, i ndependent |y, a hydrogen atom an al kyl radical, an aral kyl
D represents a phenylene radical optionally substituted by one or more identical or
different radicals chosen from alkyl, alkoxy, OH, nitro, halogen, cyano, or carboxyl
10  optionally esterified by an alkyl radical;

Z represents a heterocycle,
R45 represents a hydrogen atom or an alkyl radical,

R46 and R47 represent, independently, a hydrogen atom, an alkyl, aryl or aralkyl radical
the alkyl and ary! groups of which are optionally substituted by one or more identical or

15  different substituents chosen from: the OH, -SH, halogen, nitro, alkyl, alkoxy, alkylthio,
aralkoxy, aryl-alkylthio, -NR48R49 and carboxy! group optionally esterified by an alkyl
radical;

R48 and R# represent, independently, a hydrogen atom, an alkyl radical or a -COR30
group, or R48 and R together with the nitrogen atom to which they are attached form an
20  optionally substituted heterocycle,

R50 represents a hydrogen atom, an alkyl, alkoxy or -NR3'R32 radical,

R5! and R5? represent, independently, a hydrogen atom or an alkyl radical, or R3! and R32
together with the nitrogen atom to which they are attached form an optionally substituted
heterocycle;

25  nbeing an integer comprised between 0 and 6;

Y represents ~(CHy),- , -C(R33R34)-(CH),- -C(R3R39)-CO-;




radical the aryl group of which is optionally substituted by one or nore
identical or different substituents chosen from the OH group, hal ogen
.nitro, alkyl, alkoxy, -NR55R56, 5 R55 and R56 represent, independeﬁ N&ﬂmé
hydrogen atom an al kyl radical or a - CORS5724-group, or R55 and R56 toget her
with the nitrogen atomto which they are attached forman optionally
substituted heterocycle, R57 represents a hydrogen atom an al kyl, al koxy

R e e ek

or an al kyl radic 9 ] . e nitrogen atomto
whi ch they ar eradicalatheearyk grompaof which dptignallypsibstituted by RBg F Jegre identigal or

bei ng an i nt eggrfAMiubsRterReidBen Goadul OHeiBup,eRABAN! fitd, kAl AMORVE,
as well as addltlgn salts with mneral and organic acidS or with m neral
and organi ¢ ba R¥ of said conpounds of general formula (1), for the
preparation of medicanents for the treatnent of pathol ogi es where cal pains

and / or reactR¥ear@XRIerpiRen] arlepaentiy el kelfogeA atome apalityl cadieal @ubjE@OR0f

the invention is the_use £9 und f fornmul '

for the pr epar@f’}’%r?rc# ﬁ%‘g%gawgn%ﬁgﬂf'@yﬁle Wg@gﬁék@%&]ﬁﬁ%&ﬁ%}%%%&lgg%ﬁ an
i nvol vi ng r eacoptionalbxsubstituseddeteexycld, nore particul ar subject of the
invention is also the use of conpounds of formula (la) as defined above,

for the prepar i ghteQhd FAaRHIR Blomn, af Alleyl Afkoly BAINRSRIDfadagL, hol 001 es

i nvol vi ng reactive oxygen 'sp pains. The 1nvention therefore
relates to the use of conpounds, of formula (la) as defined ahove, f.or
preparation of R#ﬁﬂdclﬁ"ﬁﬁﬂrgsepb independenthn atdroget atem W&lﬂ@f)@{a‘gﬁ%@é‘é Rond R
I nfl anmat ofy afgetBer WithuROlifghenadtonits @dsetSthe re ditasid oina.tn aptibnally substituted
cerebrovascula% di seases, disorders of the central or peripheral nervous
system ost eopBr I8 S muscul ar dystrophy, proliferative diseases,
cataracts, organ transplants, auto-immune and viral diseases, cancer, and
al |l  pat hol ogi pbeinpan &nttger coreprided barweer f@vdbye production of ROS's and / or
the activation of <calpains. 30 A nore particular subject of the invention

is the use of gpeMONBANQ hetdbdled (1 @) as defined above, characterized in
that Het represefits a nonocycli'c radical containing | to 2

as well as addition salts with mineral and organic acids or with mineral and organic bases

15  of said compounds of general formula (I),

for the preparation of medicaments for the treatment of pathologies where calpains

and / or reactive oxygen species are involved.

A more particular subject of the invention is the use of compounds of formula (Iy) as
defined above, for the preparation of medicaments for the treatment of pathologies

20  involving reactive oxygen species. A more particular subject of the invention is also the
use of compounds of formula (I;) as defined above, for the preparation of medicaments
for the treatment of pathologies involving reactive oxygen species and calpains. The
invention therefore relates to the use of compounds of formula (I;) as defined above, for
the preparation of medicaments for the treatment of pathologies such as inflammatory and

25  immunological diseases, cardiovascular and cerebrovascular diseases, disorders of the
central or peripheral nervous system, osteoporosis, muscular dystrophy, proliferative
diseases, cataracts, organ transplants, auto-immune and viral diseases, cancer, and all
pathologies characterized by an excessive production of ROS's and / or the activation of
calpains.

30 A more particular subject of the invention is the use of compounds of formula (Ip) as
defined above, characterized in that Het represents 2 monocyclic radical containing 1 to 2




- 5 "NMAY 2004 - 25 heteroatoms chosen fromO and N. Preferentially, Het
represents tetrahydrofuran, dioxolane, pyrrolidine, 1,3-oxazolidime) MAha04
. Rl represents the hydrogen atom the -OR3 or oxo radical. A nore
particul ar subject of the invention is the.ise of compounds of formula (1a)
as 5 defined above, characterized in that X represents -(CHZ),,-, -(CHZ)
-CO, -0-(CH2) -CO, -CONR45)-D-CO, -Z-CO, -NR45)-CO (CH2),
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t he hydrogen ad1omlatﬁ4@yrrebdlae;ehl-sxazmhdmhymdo§ mepagsonts the hydrgan @emp Hhem{)
radi cal, D repg; e&g&g& cdihe phenylene radical and Z 10 represents the
t hi azol e radi cal nore particular subject of the invention is the use of

conpounds of fornmula (la) as_ . defjined above characterized in t
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representing tHe §Pcal’; ¥6r a4 represen
-(CH2) - radi cahydrégenf gomblay allyl rogmheelelmadlcal, M d¢nresentistibe ohenylens rad }qfﬂ?:ﬁ-@ Z0

A nore parfjc §§‘Hpﬂ1 i nvention is also the use as defined
above, of %:dorr;}oe n ?ﬂ%gﬁnﬁaﬂﬁ:ﬂ a) as described in the exanples and
]P gﬂrﬁ{ ggt | <_’:1I | ywot hechC ((;) undssub}lg?:tl (():P thecl(r)nrfernetﬁ)gqlg qhe Sscoc? co%pc}uxqgs I)P &'(lrr%vl\ﬂan(qa) as
(2R) - 6- hydr oxyddfined 3bpvelcHaystiedieyd @i thahRa represefitd raaipdrggeR ,abon o8 ah atallyiesdigdl- 3
, 4- di hydr o- .

and preferably the benzyl radical.

A more particular subject of the invention is the use of compounds of formula (Ip) as

15  defined above characterized in that A represents either A1 with W representing the
sulphur atom; or A'l; or A2 together with R24, R2> and R26 which represent,
independently, a hydrogen or an alkyl radical and Q which represents -OR33; or A3
together with T representing the -(CH,),- radical; or A4 together with T representing the
-(CH;)- radical. Preferably, A represents a radical chosen from

s0e @E@
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20 A more particular subject of the invention is also the use as defined above, of compounds
of formula (I) as described in the examples and preferentially the compounds which

correspond to one of the following formulae:




2H- chr onene- 2- car boxam de;

N-1- (4-anilinophenyl)-N4-[(3S)-2-hydroxytetrahydro-3-furanyl] SUCCI
(3 9-3- { [4-(4-anilinoanilino)-4-oxobutanoyl] am no) tetrahydro- 25furan&i
acetate; 5 N-1-(4- anlllnophenyl) N4-T(1 .
S)-1-(1, 3-di oxol an-2-yl ) - 3-net hyl butyl] succi nani de;

N-1- (4-anili nophenyl) - N-3 [(3

3 (- ani |1 noatd PRI B AN D R RGIRe - (Dal 3. 8-pametiyl-,4-diydro-

S) - 2- hydr oxyt gH-ghiysiese-Bcirbodmyiig; am no) car bonyl) 3-net hyl butyl]- 10+
phenot hi azi ne- 2- car boxam' de; 10 (39)-3-({ (29)-4-nethyl-2-[(lI

T AR yfemm%zlz%@wﬁwqroéw%&Mﬁ@ 2 furany

OH- phenot hi azi n- 2-yl )-1 3-thiazol - 4-carboxam de; [4-({
S) - 2- hydr oxyt é;ﬁS)aawybr(d@xlmanq}q-omhumoyl]mbmrahmmravfwapyl-acﬂam 15
phenot hi azi ne- 2- carboxam de; N-[(1 S)-1-({

3S)-2-h i -1
8 s R 000 Ly

OH phenot h| azin-2-yl carbony| nol] .pent anoy m n ) trah anyl
pival ate; 20 {8l ﬁﬁ‘ﬁaﬂ’(l{’P}(CQSl)) MthYgI‘["G’Fe@% 'PP"E ai%ﬂaBBﬁa:"y
am no] pent anoyl ) am no) tetrahydro-2-furanyl 3,3 -dinethyl butanoate;

S) - 3-({ (29) - 4-@einilitloarilihd letfahlydibenfurdioRzi n- 2- yl car bonyl ) ami no] pent anoyl }
am no) tetrahydro-2-furanyl benzoate; (3 S)-3-({ (25)-4-methyl-2-[(1

o Pty o 5 MESH B EN Qﬁ?@fﬁ%ﬁ]ﬁ%‘%?ﬁw@ 3 methyfbuy}-10H:

OH phenot hi azipherthihzine-Reastioxamidap] pent anoy| am no) tetrahydro-2-furanyl
(2S) - 2- (di net hyl am no) - 3- phenyl propanoat e; - 5 MAY 2004 -27 (3 §)-3 -({ (2
S )-4-net hyl - 39(31({1%!?&{3&@ p{ht-f[‘@bﬁf exbﬁ&rzggﬂyimﬂm%mﬁém{m} am no)

t et rahydro- 2- ol i"hecar boxyl a
amino) etrahydr - -fumnyl acetate;

N-[(3S)-2-hydroxytetrahydro-3-furanyl]-2-(1 0H-phenothiazin-2-yl)-1,3-thiazol-
4-carboxamide;

N-[4-({[(3S)-2-hydroxytetrahydro-3-furanyl]amino} carbonyl)phenyl]-104-
15  phenothiazine-2-carboxamide;

N-[(1S)-1-({{(3S)-2-hydroxytetrahydro-3-furanyl Jamino} carbonyl)-3-methylbutyl}-
10H-phenothiazine- 1-carboxamide;

(35)-3-({(25)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino] pentanoyl}amino)
tetrahydro-2-furanyl pivalate;

20 (35)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl) amino]pentanoyl }amino)
tetrahydro-2-furanyl 3,3-dimethylbutanoate;

(35)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonylJamino]pentanoyl } amino)
tetrahydro-2-furanyl benzoate;

(38)-3-({(2S)-4-methy)-2-{(10H-phenothiazin-2-ylcarbonyl)amino]pentanoyl }amino)
25  tetrahydro-2-furanyl phenylacetate;

(35)-3-({(25)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]pentanoyl } amino)
tetrahydro-2-furanyl (25)-2-(dimethylamino)-3-phenylpropanoate;



"N {(1 S)-3-nethyl-1 -[(3-o0x0-1 -pyrrolidinyl)carbonyl]butyl }
"10H phenot hi azi ne-2- car boxam de; 5
(

~2-(3,5-di-tert-butyl - 4- hydroxyphenoxy) - N-[ (3S) - 2- hydr oxyt etrahydrop%q I?ny
|] acetamide; . N -[(3 S)-2-hydroxytetrahydro-3-furanyl]-2-pheny P
=propyl -2, 3-di hydro- | Hindol -5- yl)nmal ondm de; N-(2-anilinophenyl)-N-[(3
S) - 2- hydroxyt etrahydro-3-furanylJurea; 10 N - [(3

S) - 2- hydr oxyt et r ahydr.o- 3-f ur an ropyl | dr.o- dol - 5-vyl
e% h aneél anm ée %%{@SP—(iInethyl—g[(l OH-phgnoﬂugmn-%Yylcarbonyﬂ ]pentanoyll}nammo) yh

S)-1-(1, 3-di OX@ﬁ-ﬁﬁd‘?q_ny‘)raR 1mgaﬁphsﬁﬁub_ﬂ;oﬂﬁudroxy 2, 5,7,8-tetranethyl -3, 4-

di hyd r o- 2H chr onene- 2- car boxam de;

S) - 2- hydr oxyt m n d ecar 5 !ﬂﬁ

non- CONMer ci aIeNs{ @eg‘y x't[@ %ﬁ%} 8?”6@ cﬁ.?ylfaﬁvﬁﬂﬁitm?ﬂ SH(I?}FP le(2\/) can
be prepared aegiwxdinide;to the different synthesis routes bel ow 1)

Synt hesi s of internediates (I I): The carboxylic acids of general formul a

gl:l:)ess: Bl \é\,%:c ?(I;bm ?](Yh fej;)i P,P% ng syﬁﬁ)ﬁ ﬁ:ﬁ%} g%ﬂlﬁs?&g&q% Starting ],crare

A- NH(R45) : Theacgtaapdgiat i on of carboxylic acids of general formula (I11) can
be carried out, in this case, from3 different acid-ester derivatives

(11.2), (11.4)NE BroxytEihydRPIERERH|-0pheryl INTe 1 bpyl2e5s dibfdroatindbl-5-
formula (11. 1)N H?Ef%%l’}’ rcial aC|d este]rst (Xlk Smﬁ/}ﬂl)@gf j(\:ljeneral
formula (11. 2)yDRlgRamide 1 is carried out by standard peptide 25
condensati on. The carboxam de obtained internediately (11.3) is then
saponi fi ed i n NyOanilinophgny)eNid e S)H2ehydeoxyerphydro-defucmyljaregener al f or nul a
(I'l). The synthesis of the internmediates of general forrmula (11. 1) is

descri bed fel oxp_(38). Y armRPmathird-Reudnf)-Ntd1 plopyl-2,3-dihydro-1H-indol-5-y1)

ethanediamide;

(2R)-N-[(18)-1-(1,3-dioxolan-2-yl)-2-phenylethyl}-6-hydroxy-2,5,7,8-tetramethyl-3,4-
dihydro-2H-chromene-2-carboxamide;

N-[(3S)-2-hydroxytetrahydro-3-furanyl}-5-indolinecarboxamide.

15 The non-commercial synthesis intermediates of formula (II), (II) and (V) can be
prepared according to the different synthesis routes below:

1) Synthesis of intermediates (II):

The carboxylic acids of general formula (II), in which A, X, D, n, R#5, R%6 and R47 are as
described above, are accessible from the following synthetic diagrams:

20 1.1) Starting from A-NH(R*5):

The preparation of carboxylic acids of general formula (If) can be carried out, in this case,
from 3 different acid-ester derivatives (I1.2), (I.4) and (IL.6):

The condensation of the anilines of general formula (II.1) with commercial acid-esters
(Alk = Alkyl) of general formula (I1.2), Diagram 1.1, is carried out by standard peptide

25  condensation. The carboxamide obtained intermediately (11.3) is then saponified in order
to produce the carboxylic acids of general formula (II). The synthesis of the intermediates
of general formula (I1.1) is described below.
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Diagram 1.1

The synthesis of the carboxylic acids of general formula (II) can also be carried out by
condensation of the anilines of general formula (II1.1) with the acid-ester derivatives of
general formula (I1.4) under the conditions described previously. This condensation is
followed by standard saponification in order to produce acids of general formula (II}. The
synthesis of intermediates of general formula (I1.4) is described below.

The condensation of the amines of general formula (II.1) with the commercial aromatic
acids of general formula (IL6), under standard peptide synthesis conditions described
already, after saponification of the intermediates of general formula (I1.7) also leads to
carboxylic acids of genera! formula (II).

Alternatively, the carboxylic acids of general formula (II) are also accessible by opening
cyclic anhydrides such as for example succinic anhydride, using the amines of general
formula (11.1) according to an experimental protocol described in the literature (J. Amer.
Chem. Soc. (1951) 73, 4007).

1.1.1) Preparation of intermediates (I1.1):

The non-commercial anilines of general formula (II.1), derivatives of indoline or 1,2,3,4-
tetrahydroquinoline, Diagram 1.1.1, in which T and R38 are as defined above, can be
prepared from the comresponding nitro derivatives of general formula (I1.1.1}. 6-nitro-



Diagram 1.1 The synthesis of the carboxylic acids of general formula (11)
can al so be carried out by condensation of the anilines of general=-§MAf00&
(I'1.1) with the acid-ester derivatives of 5 general formula (11.4) under
the conditions described previously. This cgndensation is followed by
standard saponification in order to produce acids of general formula (1I).
The synthesis of internediates of general formula (11.4) is described

)
bel ow. The condensati on of the an nes.of,. eral for (J1 i t.h, t.he
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pﬁpt i de synéI hesmeaﬁmshf 'msic@;ﬁr&dl ]gbasw% hﬁt(?ﬁlmlid)f?aﬁliélfaﬁu% aafromg basapaohi 4s) fomekamplef
the internedi ajes of general for a . so_l eads : o) i ds
of general for a”@lqg}’.o R LM ] V@tys,udf h%’ ? YS%W?’C% d‘gaﬂgg %égﬁg(?eqfa? £
fornula (I11) ahslogdnaeddedeniveR3&Hay, sogeas fogexampie Belimethydminipsonane bhlagdé o
exanpl e sucgi nj gy | ne. am f rely of : ;
accor di ng tsg air%c € ggﬁéﬂ{ﬁ%eg%qufrrg? Ségﬁwgergsf rcé‘rg ;ﬁ%rgldf Cﬁgﬁﬂ{%h(g'll'%)t%%@uc?g‘%?&%ﬁgr.
15 Chem Soc. {s1&n yednged, fo0@3ample, hy1Rarey dyigkeltin dhe presence of fvdraging hydmte in

1): The non-co i e RAHeObr G rmbromuha (11.1), derivatives of
I ndoline or 1, g}agf%p?{)%jt%?a ely roc?ui n%l’q’li@ne, na ag(r ar% 1.1.1, in which T and R38

are as defined above, can be ,prepared fromthe corresponding nitro

derivatives of general -W6f nulRaxHall. 1.1 ANPso - 5 MAY NH,
1,2, 3, 4-tetrahydr o@ oline is descr{be Can. -1 Ghem {19 30,
720-722. Al kyl aiNOom0f the amine is Nars¥ed out in a standdr ashi on

using a strong Base such as, for exaﬁpﬂl e, NaH, in a polarRr&protic sol vent

such as, for exanple, DVMF in the presence of a halogenated derivative
R38-Hal, such as for exanple 3-di nethyl am nopropane chl ori de grl g benzyl
broni de. The nit M Iderivative of generd®¥8rnula (11.1.2) obt &id
internmediately 1is then reduced, for exanple, by Raney N ckel in the

presence of hydrazine hydrate in order_to pr e the anilines of general
formula (11.1). | H Dlsedit 93F
10 Moreover, certain non-commercial derivatives of phenylenediamines of general formula
(11.1) can be prepared according to Farmaco (1951} 6, 713-717.

In the particular case where A is a phenolic derivative (A=A2), the anilines of general
formula (II.1) are obtained by hydrogenation, in the presence of Pd/C, of the nitrophenol
derivative precursors. The nitrated derivatives of di-alky]l phenols are accessible

15  according to the methods described in J. Org. Chem. (1968) 33 (1), 223-226 or J. Med.
Chem. (1998), 41, 1846-1854.

The intermediates of general formula (IL.1) in which A'l is a diphenylamine are
accessible via the methods described in the literature (Synthesis (1990) 430; Indian J.
Chem. (1981) 20B, 611-613; J. Med. Chem. (1975) 18 (4), 386-391) which involve the

20  reduction of a nitrodiphenylamine intermediate. Reduction of the nitro function is carried
out in a standard fashion by hydrogenation in the presence of a catalytic quantity of Pd/C
in order to access the aminodiphenylamines of general formula (II.1).

When A is a carbazole derivative (W then represents a direct bond), the methods for
preparing the aminocarbazoles of general formula (IL1) involve the synthesis of a
25  nitrocarbazole intermediate. These methods are described in Pharmazie (1993) 48 (11),
817-820; Synth. Commun. (1994) 24(1), 1-10; J. Org. Chem. (1980) 45, 1493-1496; J.
Org. Chem. (1964) 29 (8), 2474-2476; Org. Prep. Proced. Int. (1981) 13 (6), 419-421 or J.
Org. Chem. (1963) 28, 884. Reduction of the nitro function of the nitrocarbazole



(11.1.1) N2 38 R-Hal NO2 Nom 7 NR39 Ras (11.1.2) Diagram1.1.1 NH2 10
Nbr eover, certain non-conmercial derivatives of phenyl enedi am nes of

. general formula (11.1) can be prepared according to Farmaco (1951) g\?w 200
713-717. In the particular case where A is.g.phenolic derivative (A=

t-he anilines of general fornula (11.1) are obtained by hydrogenation, in
the presence of Pd/C, of the nitrophenol derivative precursors. The

nitrated derivative -aI i bl e ok di 0 gt he
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(1998), 41, 1846prifhnde ofl‘l]h:meymhdfehedl ates of general formula (11.1) in which
A"l is a diphenylam ne are accessible via the nethods described in the

it t Sy.

Ved. Chom ( 1900 eIt gehif bAAIAIL) in W A 1413 loncliind deafive (W
ni t r odi pheny| aiepyeeentng svlpbai aiera), aRe@ee;aﬂbdmwéﬂnﬁwsnn tﬂ?eomFGHEF vpch @V@é{? theed
out ![nta S]E gg%h ekiasbi gan rﬁ%‘oﬂh\éﬂ&ﬁﬁ%ﬁ@t B&fvatite.t e pUrRRSH C@-lﬁlﬁ'o;ﬂ'leﬁ&hﬁlzh‘llbl &
uant i 0 inorder to acc | phen nes of genera

19 or mul ay(ll 1)deseiiled in J; Orgy %éi@é%ge?&q]aﬂﬁ EﬁpJS’W‘i/%g’ﬂb’ é‘@ﬁ't‘%"’é“’rder
direct bond), fohgcemithe s henquﬁmslofgehaei foriicd. b)aﬁaiaﬁﬁedociutgﬁlaemaidard
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These et ods. SHHOGEY EYROETAFR Pre RSP ol d3ig Pt rdel gﬁ%gﬁ@ %ﬁ"h
Conmun. (1994)asMiahp]. 1-10; J. Org. Chem (1980) 45, 1493-1496; J.

Chem (1964) 29 (8), 2474-2476; Org. Prep. Proced. Int. (1981) 13 (6)

419-421 or] ) gzggregagg\(?n(o}:%gﬁne%ﬁd{e&ﬁ%) Reduction of the nitro function

of the nitrocar

The acid-esters of general formula (I1.4), Diagram 1.1.2, can be prepared from the
commercial diesters of general formula (11.4.1) according to a method described in the
literature (Tetrahedron Asymmetry (1997) 8 (11), 1821-1823).
llfé 0 0 ]l{46
C - C

Ak—0 N7 O—Alk HO g7 O-Alk

0 0

(IL4.1) (IL4)

15 Diagram 1.1.2
1.2) Starting from A-CO,H:

The carboxylic acid intermediates of general formula (1) are also accessible via the

condensation of the carboxylic acids of general formula (II.8) with the commercial

amino-esters of general formula (IL9A) or (11.9B), Diagram 1.2, during a peptide

20  synthesis stage described previously. The carboxamides obtained intermediately (II.10A)

" and (II.10B) are then saponified in order to produce the carboxylic acids of general
formula (II).



- 5. MAY 2004 internediates is, in this case, preferably carried a t Msilﬂb'zg
hydr azi ne hydrate in the presence of Raney N ckel. The internedi at es o
.general fornmula (11.1) in which Ais a phenothiazine derivative (W
represents a sul phur aton), are accessible_yjia nethods in the literature
whi ch involve the 5 synthesis of a nitrophenothi azine derivative. In
particul ar 3-nitrophenothiazine is described in J. Og. Chem (1972) 37,
2691. The reduction of the njtro function in order to access the
am nophenot hi azi nes of genelRaI gornula (11.1) is carried out in a standard
fashi on by hydrogenati OH,N presence of a gatalytic quantity of Pd/C | n
a solvent such as ethandl. a0 d-Ak2) Preparatijo Cof i nt er medi
The aci d-esters of general fornula .@,E'Eﬂaglra’én 7, can %‘ee%_@%r ed
fromthe commercial diest®¥of general f@rmuR¥ (QTAUF 1) according to a
met hod described in the literature (Tetrahedron Asymetry (1997) 8 (11),
1821-1823). 46 pr_a) iv/ Q 0~ Alk O 1 O Alk104y p4 O ALk (11.4nl) (11.4)
15 Diagram 1. 1.2 2 ’Lyartl ngXrom A-CO2H: The carboxylic acid
i nt ermedi at es of gene al fornmul aN(11) are al so accessible via the
condensation of thdlk lic @cids of general fgrmula (11.8) with the
commercial am no- estersﬂzg‘@'e‘ﬁeral or gul-a ) or (H.9B), 5 D)%gbﬁm 1.2,
during a peptide 20 synthesis sODagdk descrl eHj pre I?ﬂ? y. The cafboxam des
obtained internediately (Ig. gﬁ) and (11 oB) ar n saponified in order
Ci

to produce the carboxylic of general formula Q - 5 MAY 2004 46 RO
(11.10B) an

|_\

1.2.1) Preparation of intermediates (I1.8):

The carboxylic derivatives of general formula (I1.8), which are not commercially
accessible, can be prepared from the literature {e.g.: J. Org. Chem. (1961) 26, 1221-1223;

5  Acta Chem. Scandinavica (1973) 27, 888-890; Can. J. Chem. (1972) 50, 1276-1282; J.
Med. Chem. (1992) 35(4), 716-724; 1. Org. Chem. (1989) 54, 560-569; J. Med. Chem.
(1998) 41(2), 148-156; Bull. Soc. Chim. Fr. (1960}, 1049-1066)).

1.3) Starting from A-OH or A-SH:

The acids of general formula (JI) (Diagram 1.3) in which X represents -O-(CHj3),-CO-,

10 are prepared from the hydroquinones of general formula (II.11) obtained according to the
literature (J. Chem. Soc. Perkin 1 (1981) 303-306). The condensation on commercial
halogen esters of general formula (I1.12) is carried out in the presence of a base such as,
for example K5CO3, by heating in a polar solvent such as, for example, THF for at least 5
hours. The esters of general formula (I1.13) intermediately obtained are then deprotected

15 (in an acid medium in the case of tert-butyl esters) in order to produce acids of general
formula (II).



H2N R46 47 p--Alk 0O R~ AACNHA7 A-X-OH (I1.9A) ~j HOR -A k A-GI2AY 2084
(11.10A) (I1) (11.8) HRNND\ _ OGAk "~~~ }IN1 -DA-XOH p GAk (I1.9B)
(rr.10B) (II[) 1.2.1) Preparation of internediates (11. 8): The carboxylic
derivatives of general fornmula (11.8), whicf _are not comercially
accessi ble, can be prepared fromthe literature (e.g.: J. Og. Chem (1961)
26, 1221-1223; 5 Acta Chem Scandi navica (1973) 27, 888-890; Can. J. Chem
(1972) 50, 1276-1282; J. Med. Chem (1992) 35(4), 716-724; J. Og. Chem
(1989) 54, 560-569; A-d¥pd. Chem  (1998) 41(2), 148-156; Bull. Soc. Chim
Fr. (1960), 1049-1066 1.3) Starting fromA-OH or A-SH: The acids of
general fornula (11) (%Dll&gram 1.3) in which X rgpresents -O (CH2),; ,

a

10 are prepared fromthe hydroqui non/gs_égi( I for_mJJ_a.(éng_l bt ai ned
according to the literature (J. Chem Soc. ger&g’gA (1981) 0613) The
condensation on ]ﬁé_ gg) hal ogen esters of general fornmula (11.12) is
carried out int ng nee of a base sucmlgg, for exanple K3f§3, by
heating in a polar sol ventOst&h as, for exarrpl)e, THE for at least 5 hours.
The esters of generalgfmynula (11.13) internediately obtained are then
deprotected 15 (in an acid nediumin the case of tert-butyl esters) in
order to produce acids of general fornmula (11). - 5,  MAY 2004 -32 + IN

Diagram 1.3

The acids of general formula (II) in which X represents -S-(CHz)n-CO-, are prepared
according to a method in the literature (J. Med. Chem. (1997) 40 (12), 1906-1918).

5  1.4) Starting from A-CO,H, when Z represents a heterocycle with V=S or O:

1.4.2) In the case where Z represents an unsaturated heterocycle, the carboxylic acids of
general formula (II), Diagram 1.4a, can be prepared from carboxylic acids of general
formula (11.8).



O Hal-(CH2 OGA Kk (11.12) O A-O(CH2)n-~ 0-Alk so A-X-OH (11.13) ‘II&
Diagram 1.3 The acids of general fornmula (H) in which X represents ‘MAY 2004
. -S-(CH2)"-CO, are prepared according to a nethod in the literature (J.
Med. Chem (1997) 40 (12), 1906-1918). 5 1._349_ Starting from A-CO2H, when Z
represents a heterocycle with V=S or 0: 174.a) In the case where Z
represents an unsaturated heterocycle, the carboxylic acids of general
formula (11), Diagram 1. 4a, n be RpL d from carboxylic acids of
general formula (11.8). - 'ﬂAY 20%4%&]?8) (11.14) ACO2ZHNH A2 O
Br~CO2Alk 0O (11.16) -33 Br'--'YCO2Alky O OQAl k Diagram 1.4a The formation
of the primary carboxam de of general Jiorrml a (11.14) is carried out

NH,
(I1.14) A=
0 \
NH,
B~ COAL A (11.15)
0 / S
o B~y COAK
N 0
(11.16) v

Diagram 1.4a

The formation of the primary carboxamide of general formula (II.14) is carried out
according to an experimental protocol described in the literature (Synthesis (1989), 1, 37).

5 By heating, between 50° C and reflux of the solvent, for a time comprised between 1 and
15 hours, intermediate (II.14) in the presence of an alkyl bromopyruvate, the oxazoles (V
= Q) of general formula (I1.16) are obtained. Alternatively, the thiazoles (V = S) of
general formula (I1.16), are accessible in two stages from the carboxamides of general
formula (I1.14). These, in the presence of Lawesson's reagent in a solvent such as, for

10 example, 1,4-dioxane, lead in a standard fashion to the thiocarboxamides of general
formula (I1.15). The cyclization stage is then carried out in the presence of alkyl
bromopyruvate as described previously. The carboxylic acids of general formula (II) are
finally obtained by deprotection of the acid function under standard conditions.



according to an experinental protocol described in the literature
(Synthesis (1989), 1, 37). 5 By heating, between 50 C and reflux of the
.solvent, for a tinme conprised between | and 15 hours, |nterned|ate 11.14)
i n the presence of an al kyl bronopyruvate, -tHe oxazoles (V = 0) ofd é@ﬁﬁmel
formula (11.16) are obtained. Alternatively, the thiazoles (V = S) of
general fornula (11 16) are accessible in two stages fromthe carboxam des

of ‘general | foRmh 2l ble 1 WHESS, kil PLARENGE pokrokrUES RN cfaﬁ?dﬁﬁﬁta

in a solvent s C xane ead I n a stan

fashion to theﬁum@dambdhfamad:@sylm agldﬁe?fageﬂelﬁﬁrfﬂm&la( {1). 118iagragy  -4b, are also
cyclization st a&%églﬁe% € bl fflicOitidsiofigdrefl RufiRengeRIOf al kyl

br onopyruvat e as descri previously. e carboxylic acids of general
formula (I11) aQ@: f|n t btalned by deprotection of the acid function
under standard &ndltlo NHz A--~ (11.15) S -34 - 5i MAY 2004 1.4.b) In

the case where Z represe ts a saturated heterocycle, and in particular a
t hi azol i dine, the carboxylic acids of general formula (11), D agram 1.4b,
are also accessible fro the car Siyllc acids of general fornula (11.8).
(11.8) A-CO2H H, N SH OH (111 (bh 18) Diagram 1.4b The prepggation of

the al dehydes of general 1 17) |slg]:aered out in a st dar
fashion after activati o furch t he —+ntef nedl

general formula (11.8) he formof an r d?Han al kyl hy mat 8H i n
the presence of DI BAL or of Li Al H4, acco |ng to the experi rre

protocols in the literat (e.g. J. (1990) 33, 10 1 The
reaction of these al deh;‘ﬁe@)vm th cystl ne [ Eﬁfﬂ@ presence of acet e salts

| eads

Diagram 1.4b

The preparation of the aldehydes of general formula (I1.17) is carried out in a standard
fashion after activation of the acid function of the intermediates of general formula (I1.8)
in the form of an ester or an alkythydroxamate, in the presence of DIBAL or of LiAlH,,
according to the experimental protocols in the literature (e.g. J. Med. Chem. (1990) 33,
11-13). The reaction of these aldehydes with cystine in the presence of acetate salts leads
directly to the thiazolidines of general formula (I1.18) according to an experimental
protocol described in J. Org. Chem. (1957) 22, 943-946. The amine of the thiazolidine
ring is then protected in the form of a carbamate (e.g. Boc) under standard conditions in
the literature in order to produce the carboxylic acids of general formula (II).

1.5) Starting from A-NR*)-CO-:

The carboxylic acids of general formula (II), in which X = -N(R**){(CH,),-CO- with n =
0, are constituted by a chain functionalized by a urea, Diagram 1.5.

R45
aLy AN
H R45 R46 o
+ A-ILITNH —_— A-X-OH
o H r¥ 0-AK
(aL9) HN—'—/< (1.19) an
R O-Alk




directly to the thiazolidines of general formula (11.18) accordi nggt Y
experinental protocol described in J. Og. Chem (1957) 22, 943-92?6%%
.amne of the thiazolidine ring is then protected in the formof a
carbarnate (e.g. Boc) under standard conditisans in the literature in order
t-o produce the carboxylic acids of general formula (H). 15 1.5) Starting
fromA-N(R45)-CO-: The carboxylic acids of general formula (11), in which X

= - N(R45) - (CH2).n- CO., i t 0 i ' i j
oy & uren, Ot abanpindls' B thesd el ¥s AREH QLT bRy fhPLP g Bk OF gehtl |
A- >5< mv 53840 farRdl2 QLA kwith (the )amipoastesy afi2pereral . fosnuRA ALE) Ankthei RSP 10f5
condensati on o?iﬁﬁsgzgk?nmzd/egttgﬁé‘gener%}at‘%?(g?%fgﬁ éesi}:% 1 nv'iall ﬁo tt9 %Bel dg%‘;];nr?gceislr{ éhres
of general forlitgtagre (h Qg Chemid99hes¥ibd 987-193%)i1p enBrogiee the daermediages

am ne accorgi ”&%eﬁeﬁﬂf&ffﬂﬁrgm { Phe QISx956 hcid ®F gende@doirhulh (B) islthdresladidédin
(J. Og. Chem (1994 5,91(1Z , 937-.193f81é51n orgder to produce the
i nt er medi at es &St@pdagbiashian by depraiestiqn ot s nteppediale eSSty | i ¢ acid of general

formula (11) is then obtained in a standard fashion by deprotection of the
i ntermedi at e e3)Bmthedis obimdrhediages ()i nt er medi ates (111): The preparation of
I nternmedi ates of general formula (I11), Diagram 1.4, in which R2 is as

of N bz 10" asphy pipaitnEinimelieyof ginel i 000, Giafidin 1438 L3 KOG e
described in tdefined abpyg ande Y( 3 -(Ciipgt, Withant ( i9 rarried @ut from derpvativesyefp-Chay
heating thgse idb@crRe 8t Ssheld) thifulP (BB e ess to which is described in the literature (J.
Med. Chem. (1973) 16 (11), 1277-1280). By heating these intermediates in the presence
of trioxane and a catalytic quantity of PTSA under reflux of a solvent such as, for
example, toluene, (Synthesis (1989) 7, 542-544) the oxazolidinone derivatives of general
formula (II1.2) are obtained. Reduction of the acid function is then carried out using
15  B;H¢.THF in THF as described in Chem. Pharm. Bull. (1995) 43 (10), 1683-1691 and
leads to alcohols of general formula (111.3). These are then treated in 2 basic medium, and
intermediate (I11.4) generated in this way is cyclized using a standard dehydration agent
such as, for example, dicyclohexylcarbodiimide in order to obtain the substituted lactone
of general formula (II.5). The intermediate of general formula (III) is obtained afier
20  cleavage of the benzyl carbamate using Pd/C under a hydrogen atmosphere.




of trioxane and a catalytic quantity of PTSA under reflux of a sokVieMAY Bich
as, for exanple, toluene, (Synthesis (1989) 7, 542-544) the oxazolidi none
5 derivatives of general fornula (111.2) are obt ai ned. Reduction of the acid
function is then carried out using 15 B2H6.3EI F in THE as described in
Chem Pharm Bull. (1995) 43 (10), 1683-1691 and |eads to al cohols of
general fornula (111.3). These are then treated in a basic nedium and
internediate (I11.4) generated in this way is cyclized using a standard
dehydration agent such as,Hfor exanple, dicycl @yyl car bodi i m de~p order
to obtain the SUbW td#@,Hof gener al or Ia (111 5) . Tgc:
intermedi ate of general f rrrua(III) i's oﬁbal 20 Cbza O the
benzyl carbamate using Pd}C upder a“‘hyﬁrogen at spher___'s Y 2004 -36 H
Ph,--,-, O N, -., C02H 0 H@ER bz’ NYCO2H O R4 (111 g 2 3)
Synt he5|s of |nt er medi at es? (V)1 ACGN 11 H 6 The I nt ernedi ates of general

formula (V) (Diagram 2.1), which A X Y, d R54 5 are a

descri bed above, are prepapu]1 }n a standard fgéi{gﬂ by pepti de coﬁ%e‘n)sati on
of the acids of general foymula (11), describ iously, with co rcial
am no-esters of general fhrrru #.fV-1). Carbo: I|c aci ds of gegeralytornula
(V) are obtained after Cbgapo éatl on of Gae iMmtehnmediat e estler

general formula V2P OH ) =0 0

R 2

(111.4) (111.5) {am
Diagram 2

3) Synthesis of intermediates (V):

The intermediates of general formula (V) (Diagram 2.1), in which A, X, Y, R33 and R
are as described above, are prepared in a standard fashion by peptide condensation of the
acids of general formula (II), described previously, with commercial amino-esters of
general formula (V.1). Carboxylic acids of general formula (V) are obtained after
saponification of the intermediate esters of general formula (V.2).

A—-X—OH
an .
R53 0
+ — A-C-N —_— A—X—N—Y—OH
g o H g 0-AK h
HZN—H (V2) %)
R O-Alk
(V.1)
Diagram 3

A subject of the invention is also, as new industrial products, and in particular as new
industrial products intended for the preparation of products of formulal, the
products corresponding to one of the following formulae:

N-1-(4-anilinophenyl)}-N-4-[(38)-2-oxotetrahydro-3-furanyl |succinamide;




A-X-OH + 0 HZN RS3 0 j CGbz'N HO A-X-N-Y-OH H (V.2) (V) (V.1) 10 D agram
3 A subject of the invention is also, as new industrial products and |n
.particular as new industrial products intended for the prepar at b

products of fornmula I, the products corresponding to one of the foI I ovm ng
formul ae: N-1-(4-anilinophenyl)-N4-[(3

S) - 2- oxot et rahydr o- 3- furanyl ] succi nam de; - 5 MAY 2004 -37 net hyl

2S)-2-{[4-(4-anil o 4-.0x0but I
((4) ani I{l[noé)hen ‘Lm#}%{@) ﬁawlmﬂﬁpﬂﬁlmaﬁ%#s%%@wmgﬁe‘%ﬁ@ﬁ&% i%zyl
3-(4-anilinoanilino)-3-o0xo-2-phenyl propanoat e;

3- (4- ani | i noani INk®-alinophey pN4H (19 11efoanpl-Enediythuty]succinamide;
N 1- (4-anilinophenyl)-N 3-[(3S)-2-oxotetrahydro-3-furanyl]-2-phenyl mal onam

de; 3-(4-anili Vih8 et hyl

(2S) - 4- net hyl - rt%?ﬂlgl—@% %ﬁﬂ %&%I f[:la bo Eﬁoam noj pent anoat e;
(2S) - 4-net hyl - é o+ phenot hi a2| n-2-vyl car bonyl%am no] pent anoi ¢ aci d;
N-[(1 S)-3- math -(4-qulinoanylina)- £pxo- d%?’@f‘ﬂ?ﬁ”&ﬁ%ﬂﬁ%m -furanyl]am no }
carbonyl)butyl]- 104 10 phenot hi azi ne-2-car boxam de; ethyl 2-(1

OH- phenot hisazi n-Ne-y(#)anilindplidniyh20-8-[(3)D-danattahydrp-32fufdnyl]-2-phenylmalonamide;
OH phenot hi azi n-2-yl )-1, 3-thi azol - 4-carboxyl i c acid;

3-(4-anilinoanilino)dihydro-2(3H)-furanone;

methyl (28)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]pentanoate;
(28)~4-methyl-2-{(1 0H-phenothiazin-2-ylcarbonyl)amino]pentanoic acid;

N-[(1S)-3-methyl-1-({[(3S)-2-oxotetrahydro-3-furanyl Jamino } carbonyl }butyl]- 1 0H-
10 phenothiazine-2-carboxamide;

ethyl 2-(10H-phenothiazin-2-yl)-1,3-thiazol-4-carboxylate;
2-(10H-phenothiazin-2-y1)-1,3-thiazol-4-carboxylic acid;

N-[(3S)-2-oxotetrahydro-3-furanyl]-2-(10H-phenothiazin-2-yl)-1,3-thiazol-
4-carboxamide;

15 methyl 4-[(10H-phenothiazin-2-ylcarbonyl Jamino ]benzoate;
4-{(10H-phenothiazin-2-ylcarbonyl)Jamino]benzoic acid;

N-[4-({[(3S)- 2—oxotetrahydro-3 furanyl]amino } carbonyl)phenyl]-10H-phenothiazine-
2-carboxamide;

methyl (25)-4-methyl-2-[{10H-phenothiazin-1-ylcarbonyl)Jamino]pentanoate;
20 (28)-4-methyl-2-[(10H-phenothiazin- 1 -ylcarbonyl)amino]pentanoic acid,

N-[(18)-1-({[(3S)-2-oxotetrahydro-3-furanyl]amino } carbonyl}-3-methylbutyl]-10H-
phenothiazine-1-carboxamide;

N-[(18)-1-(1 ,4—dioxa-7-azaspiro[4.4]non-7—y1carbony])-S-methleutyl]- 10H-
phenothiazine-2-carboxamide;



N-[(3 S)-2-oxotetrahydro-3-furanyl]-2-(1 OH phenothi azin-2-yl)-. E-MAY 2004
, 3-thiazol - 4-carboxam de; 15 nethyl 4-[(1 OH phenot hi azin-2
yl carbonyl ) am no] benzoat e; 4-[(10H phenot hi azi n-2-yl carbonyl ) am no] benzoi c
acid;, N-[4-({ [(3 S)-2-oxotetrahydro-3-furagyl]am no) carbonyl)phenyl]- |
OH- phenot hi azi ne- 2-car boxam de; nethyl (2S)-4-nmethyl-2-[(]I
OH phenot hi azi n-1 -yl car bonyl ) am no] pent anoate; 20 (2S)-4-nethyl-2-] (I

OH phenot hi azin-, 1, zylca am nol pent i id: -1-
(3582 oxot et r A S AR PR PR Rl o St Bl e
phenot hi azi ne- |acemaméoxam de; N-[(

1S)-]1-(1, 4-di oxa- 7-azaspi ro[ 4. 4] non- 7-yl car bonyl ) - 3- net hyl butyl ] -1 O+

phenot hi azi ne- 2- £a5boxalldendatine- MAY 2004 - 38

2-(3,5-di-tert- bﬁ?{/ -ﬁf?yg‘?‘&"}%‘ 'enoxy) - N-[ (3S) - 2- oxot et r ahydr o- 3- f ur anyl ]
acetam de 5-nitro- l-gr opyl i ndol i ne; i

1- propyl - 2, 3- di hirBrpYEH3; o-3 Hindel lnglaminey

- 0X0- 2- phenyl - N- (1- propyl -2, 3-di hydro-1 H i ndol -5-yl)-beta-alanine; N -[(3
S) - 2- oxot ety ahy d3-gxs2fpheaIiN X 1-BraphER$! dilyaird- 1HHAR @GS -y13-betacl dnyieh; 0- 1

H i ndol -5- yl)mal onam de; N-(2-anilinopbenyl)-N

[ (3S)-2-oxotetraly -3-fur |, u X hyl 3 . ETRYs
oxo[ (1- propyl - 2?@-‘@@&]2?0 ot yﬁ%%?%%ﬂ;’é' l'%égfpe{f’@l'zl%dwgm 1H-indol-3

[ (1- propyl -2, 3- dylhwalomandidés- | ndol - 5-yl ) am no] acetic acid; nethyl (2S)-2-({
[ (2R) - 6- hydroxy-2,5, 7, 8-tetranet hyl -3, 4-di hydro- 2H chronen-2-yl] carbonyl

} am no) - 3- pheny}p5QR; . | A [ 2 .

S) - 1- benzyl - 2- ox%g?%g}??@eﬁf;%@;y?#feﬁygﬁ gme{ Hvl]lfrgéﬁ- di hydr o- 2H
chronene- 2- car boxam de; 15 tert- b_u}tﬁgl 5- et hél 1, 5-i ndol i nedi carboxyl ate; |
_(t ert - but oxycar 8Bvyexpl(E-rronyiRi3rdiBydred ki mdel-$ry)amino)] acetate;

10 oxo[(1-propyl-2,3-dihydro-1H-indol-5-yl)amino]acetic acid;

methyl  (25)-2-({[(2R)-6-hydroxy-2,5,7,8-tetramethyl-3,4-dihydro-2H-chromen-2-yl}
carbonyl}amino)-3-phenylpropanoate;

(2R)-N-[(1S)-1-benzyl-2-oxoethyl]-6-hydroxy-2,5,7.8-tetramethyl-3,4-dihydro-2H-
chromene-2-carboxamide;

15 tert-butyl 5-methyl 1,5-indolinedicarboxylate;
1-(tert-butoxycarbonyl)-5-indolinecarboxylic acid;

tert-butyl 5-({[(3S)-2-oxotetrahydro-3-furanyl]amino} carbonyl)-1-indoline
carboxylate;

tert-butyl 5-({[(3S)-2-hydroxytetrahydro-3-furanylJamino } carbonyl)-1-indoline
20 carboxylate.

Experimental part

The following examples are presented in order to illustrate the above procedures and
should in no event be considered as a limit to the scope of the invention.



tert-butyl 5-( ([(3 S)-2-oxotetrahydro-3-furanyl]am no } carbonyﬁLﬂwzmM
-indoline carboxylate; tert-butyl 5-({ [(3

. S) - 2- hydr oxyt et rahydr o- 3-furanyl ] am no} carbonyl)-1-indoline 20
carboxyl ate. Experimental part The foll owing.exanples are presented in
order to illustrate the above procedures and should in no event be
considered as a limt to the scope of the invention. - 5 ~ MAY 2004 -39

Example 1: (2R)-6-h et rahydro- r 2,5,

7, 8nPet rarreg h@—@‘?‘.—,pgg 3@%'&‘&&8&'@%@%@ gﬁé{?’%gf h ﬁ@?ﬁﬂ#‘)’ﬁoy] !

(2R) 6- hydroxy- 2, 5, 7, 8- t4, ?ﬁmﬂ:@&ﬁl{-éﬁym-ﬂiomweaé&ehawmhmanyI ) -

3],c 4- de) h¥drf);))2(H- chrorrene 2-carboxam de: 5 A solution of 1.82 g (7. I27 ?gé)ll ;as)
o] ro rq?]pﬁ e

in (15 m of an dréZRé%‘I]&(éfoi%l’rr %ﬁ% l-Nig?S?z %gmé réﬁéddi ng a
sol ution of | g (7.324dhydroey-chronfegy-2ocaghexamide: butyrol actone hydrochl oride
and 1.27 m (7.27 ol es) of N, N-diisopropylethylamne (DIEA) in 15 m of
anhydrous RVF. 5 Thfudopast 192 @i gtar %nh&egt bf (RPTiMx Badhpyg sg 6(17 223mincédyl of

finally 10 concent rated tq, dr v T esi.du di s
0" 100" i of - Ao CeAaSamg i esgle G ol T PEFRTY ol HES SHERbIE IS g 250
m- of I N aquediefortiChddif® 41 solftionHd, 1 5§ q'rlz?ofmm&a) wfa(m-aqimwsu@mnaﬂomn

R

vacuum The r adiahhgdrioss DAENThe réantid) miktunf isEsti@d fool15okeaus by%‘@&milﬁh@ll%
dfilt 5 3 Whi

bt ai ned- 9 cysoBbpEello ayalss sl focfuun THR rebionbBbschi 10 FuRAUIEL and

( 2R) - 6- hydr ox ythe\opgasis) sohutippdis oxashed supsessivelyawith 59l pf ANsaqueguy BGLasb miyaf-

3, 4-di hydr o- 2Hggir riﬁnﬁ*a?sa@@a@@éaﬁeod@solﬁné%QNMC msmz@fanarﬁaﬁnmhﬁte
1.1 in75 mM of anhydroAgeTHE I S ina, 2 hre%lnecke% fl ask,

under an ar gorPfsaKoESH H‘grﬁ‘ﬁ?f q4s Sogazic pluPn is dcand gopesngrated o
i ntroducti on, t@ide@ebsSehdet$adigmaTheeididue ttakéh @p in 30 mLBf Et;ﬁl fo(]lbﬂzed byagitaisng

of a 15 and filtering. After rinsing with 2 x 25 ml of Et;0, the white powder obtained is dried
under vacuum. Melting point: 195-196° C

_)

1.2) (2R)-6-hydroxy-N-[(35)-2-hydroxytetrahydro-3-furanyl]}-2,5,7,8-tetramethyl-
3,4-dihydro-2H-chromene-2-carboxamide:

1.53 g (4.59 mmoles) of intermediate 1.1 in 75 ml of anhydrous THF is dissolved in a
20  three-necked flask, under an argon atmosphere. The mixture is cooled down to —78° C,
before the introduction, dropwise, using an addition phial, of 18.4 ml (18.4 mmoles) of a
1M solution of DIBAL in CH;Cl,. After stirring for 3 hours at -78° C, the reaction is
stopped by the slow introduction of 10 ml of MeOH. Once it has risen to 20° C, the
reaction mixture is poured into 150 ml of a Rochelle salt solution under vigorous stirring.
25  Stiring is maintained until two phases appear. The mixture is decanted and the aqueous
phase is reextracted twice with 50 ml of CH,Cl,. The organic phases are collected and
washed successively with 50 ml of HO and 50 ml of salt water. After drying over
MgSO, and filtration, the solvent is evaporated off under vacuum and the residue is
purified on a silica column (eluent: Heptane/AcOEt: 2/8). A white powder is obtained.
30 Melting point 67-70° C.

Examples 2 to 11 illustrate compounds capable of being prepared according to the
synthesis diagrams described previously.



1 Msolution of DIBAL in CH2Cl 2. After stirring for 3 hours at -78 C, the
reaction is stopped by the slow introduction of 10 m of MOH Qﬁ@;ﬁMFﬂnpas
risen to 20 C, the reaction mxture is poured into 150 mM of a Rochelle
salt solution under vigorous stirring. 25 Sgrring is maintained until two
phases appear. The m xture is decanted and the aqueous phase is
reextracted twice with 50 m of CH2A 2. The organi c phases are coll ected
and washed successively with 50 mM of H2O and 50 ml of salt water. After

drying over d filtrakion, E i nated_of f under
vacuum and thl\@ %l aé i%[&pﬁéll(t? Tr}ebé‘h@)%; §9§¥?ﬁh§?@6ﬁﬁwgm‘gnt:

Hept ane/ AcOEt : 2/ 8). A whydrexytemativdroi3sfurdmyBacetaanide 30 Mel ting point 67-70 C.
Exanples 2 to 11 illustrate conmpounds capabl e of being prepared according

to the synthegjs,dk30r ane gﬂ?ﬁfr ' @Y130R%dnY)-N-47 1 YRcth A00% ditfyBroENapl €
2-[(3, 5-di (tereEJ-( i:/ )-ng\]y roxy% enyl) sul phanyl)] -I\I—E((Z- A
hydr oxyt et r ahydr o- 3- f ur ailPly rebiussinaBidexanpl e 3: N-|

-(2-hydroxytetrahydro-3-furanyl)-N-4-(l -methyl-2,3-di hydro- | H

i ndol - 5-yl )ssucEidiagit d¢ SNEXa@liknophenyl)-N-3-(2-hydroxytetrahydro-3—furanyl)-
N-1-(4-anili nopﬁenyi ) - N- h% - %%ﬁxggﬁe&r ahydro- 3-furanyl) -

2-i sopropyl nmal onani de ExafpPErgmaionamide

N-1-(4-anilinophenyl)-N 3-(2-hydroxytetrahydro- 3-furanyl)isophthal am de
Exanpl e 6: N 1Etampiais! i nNph&hgiilindghdnyl ENB/P-lppdyoratetmhydivo- 10

3-furanyl)terephthal am dg T

N-1-(4-anilinophenyl)- N 2- 5 é-sﬂﬁ%&g%{ag}mrleahydr 0- 3-furanyl ) pht hal am de

Exanpl e 8: N-{ _1-[(4-benzyl-5-hydroxy-1, 3-oxazol i di n-3-yl)carbonyl]-2-

net hyl propyl }Examplo8i ox-b(4samlimphenyt bhfet-yhydroppgahudiécar boxam de Exanpl e

9: N-(4-anjgd i nophenyl)- M_ﬁﬂrbnyqtérép}hﬁé]ﬂid-e5- hydr oxy-1, 3- oxazol i di n- 15
| ) car bonyl ] - 2- et hyl pr opyl urea Exanple 10: N-{

3-y
1-[ (4- benzyl - 5. 0x0-| .3-0 i dj.n- 3- Ii_ - 2-nmet hyl.pr o - .
215 5o (1 er CERARRETE 2 AP me S a b e R PR bhanalamice
Example 8:  N-{1-[{(4-benzyl-5-hydroxy-1,3-oxazohdin-3-yl)carbonyl]-2-
methylpropyl}-6-hydroxy-2,5,7,8-tetramethyl-2-chromanecarboxamide

Example 9:  N-{4-anilinophenyl)-N'-{1-[(4-benzyl-5-hydroxy-1,3-0xazolidin-
15 3-yl)carbonyl}-2-methylpropyljurea

Example 10: N-{1-[(4-benzyl-5-oxo-1,3-0xazolidin-3-yl)carbonyl]-2-methylpropyl }-
2-[3,5-di(tert-butyl)-4-hydroxyphenoxy]acetamide

Example 11: 6-hydroxy-2,5,7,8-tetramethyl-N-{2-methyl-1-[(3-oxo0-1-pyrrolidinyl)
carbonyl]propyl}-2-chromanecarboxamide

20  Example 12: N-1-(4-anilinophenyl}-N-4-[(3S)-2-hydroxytetrahydro-3-furanyl]
succinamide:

12.1) 4-(4-anilinoanilino)-4-oxobutanoic acid:

The experimental protocol used is the same as that described in J. Amer. Chem. Soc.
(1951) 73, 4007, starting from N'-phenyl-1,4-benzenediamine and succinic anhydride in
25  order to produce a pale grey-blue powder. Melting point: 175-176° C.



Exanpl e 11: 6-hydroxy-2,5,7,8-tetranethyl -N-{ 2-nethyl-I|-[(3-0xo0-
-‘pyrrolidinyl) carbonyl]propyl }-2-chromanecarboxam de 20 Exanplg$ﬁﬁjm4
N-1-(4-anilinophenyl)-N4-[(3S)-2-hydroxytetrahydro-3-furanyl] '
succi nam de: 12.1) 4-(4-anilinoanilino)-4-oxobutanoic acid: The
experinmental protocol used is the sane as that described in J. Arer. Chem
Soc. (1951) 73, 4007, starting from N -phenyl -1, 4-benzenedi am ne and
succi ni ¢ anhydri de in 25 order to produce a pale grey-blue powder. Melting

point: 1 75-176 1 .12 [ ..
-(4-anil i _nopheﬁ%r%) NNZl] ’\@3‘3 hG’?(’él @ﬁ‘ﬁ%#\%;%@?ﬂwgﬁ?ﬁﬁ“?ﬁﬂ:?%ﬁwe:

4- (4-anilinoanilino)-4-oxobutanoic acid (I1.14 g, 4 moles) is condensed
with (S)-2- andgdadiinodnilind)dcsxobatahyidrazidh(hi4 dg 4 Garboles) 3. dondomsed syith 1(S)-Pe

f 0.
P 0110 ol g Buy BRI ytockioibe (8508 5 hiindIER o8 the Bleskade 54 L0
stirred for 151mmksé d!fefHQET dcﬁﬁcen(&mdfn) taf EDFn@Qé Lftlem! ¢ Gummaiem) of
evaporati on W dihvnsiﬁﬁ BPWW%emQﬁne%@hne@dfoﬁ% HouRf bé’fof'c M

agueous solutlon precipitate appears which is ltered on frjt
and rinsed suceXSEREALIOD twdmeﬁzw CIREORHIN. ww@neﬂza@e 1& divdeg between 100

l'ight grey pOVﬁﬂbfA%OEbﬁxﬂiTtﬁﬂn]éﬁIM u&ﬁﬂs@éluné’l@afﬂawcpre& itdtd afpeald Which is

-(4-ani linoph -2-h drox etr n de
The exper i rrentﬁi/ ‘)BﬁiGPéE{)gncﬁ d;sbcoesy &kﬁgj’tm‘gﬁtdggﬁl éﬁF@z Fﬂ ot a
i ntermediate lll@tngﬁOQrdepB\Mﬁéainedl\/bleltlnlggmmj 202:20878- 179 C. Exile 13:
(395)-3-{ [4-(4-aniiinoanilino)-4-oxobutanoyl]am no}tetrahydro-2-furanyl

e e annf HEST ML Ao BNt TR gttt

N, N- di net hyl - yridi nam ne. The reaction m xture i8S stlrred for hour s

at 20 C. The ¢ experiments] peatesp! peadris ddanticd trzshawessﬂb%@re@qean%%ﬂ 2. Yrhjte

extraction is ]g@@&érqqemﬁhpbmqe;gqsipmg 25 m of AcCEt. The organic solution
i s washed successively with 20 rri of a 2M sol ution of CItI‘IC aci d, 20 m

cal et or . s Exemaedan gl (i giniipostline)-4-Sxobutind Hamind)euahydre-Lhurd

acetate:

15 Intermediate 12.3 (0.15 g, 0.4 mmole) is dissolved in 4 ml of acetic anhydride in the
presence of 10 mg (0.08 mmole) of N,N-dimethyl-4-pyridinamine. The reaction mixture
is stirred for 3 hours at 20° C. The mixture is finally poured into 25 ml of ice-cold water
and extraction is carried out twice using 25 ml of AcOEt. The organic solution is washed
successively with 20 ml of a 2M solution of citric acid, 20 ml of H,0, 20 ml of a

20  saturated solution of NaHCO; and finally 20 ml of salt water. After drying over sodium
sulphate, filtration and evaporation of the solvent, the residue is purified on a silica
column (eluent: AcOEt). White powder. Melting point: 191-192° C.

Example 14: N-1-(4-anilinophenyl}-N-4-[(1S)-1-(1,3-dioxolan-2-yl)-3-methylbutyl]
succinamide:

25 14.1)  methyl (25)-2-{[4-(4-anilinoanilino)-4-oxobutanoyl]amino}-
4-methylpentanoate:

The experimental protocol used is identical to that described for intermediate 12.2, with
the methyl ester of L-Leucine replacing the (S)-2-amino-4-butyrolactone. Grey powder.
Melting point: 134-135° C.

30



sul phate, filtration and evaporation of the solvent, the residue is
purified on a silica colum (eluent: AcOEt). Wite powder. Melting point:
0 191-192 C. Exanple 14: N | -(4-anilinophenyl)-N4-[(1 S)-1-(1.3
- di oxol an-2-yl)-3-met hyl butyl] succinam de., 25 14.1) nethyl _
(2S)-2-{[4-(4-anilinoanilino)-4-oxobut anoylg']zam no}- 4-net hyl pent élﬁomvemm'The
experinmental protocol used is identical to that described for internediate
12.2, with the nethyl ester of L-Leucine replacing the

S) - 2- 4- but yr,ol act | t 134-135 C. 30 -42
R =i e ST S S R P

MAY 2004 The experinmental protocol used is |dent|cal to t_hat descri bed for
i nt er nedi at e IT'hé experihéntal prbtoosh ised & identical ® that. descriied tfer ptermtediateNis] stamigg

point: 128-12 -1bkkge
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(1 mol e) of |nterrred| ate 14. 2, e) of ethyl ene | ycol and
20 ny of paralﬁoﬂ)ueﬁ‘éﬂdﬁﬂﬂdm@h@dﬂ)d‘lﬁr{( lnﬂ :bfhot‘@%ﬂ'@ )-sunetpdbell under
reflux for 3 hours.g,Afit8higeeturning to 20 C, the mixture is diluted with
20 M of AcCEt and this organic solution is washed wth H20 fol | owed by
salt water. After, dryi 10 nmagpesi um, sul t filtration.and
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C. Exanple 15:

N-1-(4-anili nofB‘h%H?\n)s Aty rﬁuggyg . ?‘R/oq‘ o"%fné)f r ahlS 8lrl%te§‘~?ﬂl 2 m{ TfécOEt and this

phenyl mal onaniatganid Solufiof) isBevashed with H;O followed by salt water. After drying over
3 (4-ani ! goanhidd Ln%upghgtéﬁmge%' 4 ORHRARIRn 18 0RRENGIe VAR, BeTtaa is

usedlsthe sa |nterrrE|ate 122 starti g rom
- phenyl - I, 4m@ﬁzé|¢emsamarf@m éfﬂmﬁk‘w Greamypowdep M Qﬁfb
aci d. 156-157° C.

Example 15: N-1-4-anilinophenyl)-N-3-{(3S)-2-hydroxytetrahydro-3-furanyl]-2-
phenylmalonamide:

15 15.1) Benzyl 3-(4-anilinoanilino})-3-oxo-2-phenylpropanoate:

The experimental protocol used is the same as that described for intermediate 12.2,
starting  from  MN'-phenyl-1,4-benzenediamine  and  3-(benzyloxy)-3-oxo-2-
phenylpropanoic acid.

15.2) 3-(4-anilinoanilino)-3-oxo-2-phenylpropanoic acid:

20 Intermediate 15.1 (1.4 g, 3.2 mmoles), dissolved in 30 ml of a CH,Cl,/EtOH mixture 2/1,
is placed under a hydrogen atmosphere (1.5 bar) for 1 hour in the presence of 100 mg of
10 % Pd/C. Afier elimination of the Pd/C by filtration, the filtrate is concentrated under
vacuum and purified on a silica column (eluent: Heptane/AcOEt: 1/1 to (/1). Partially
crystallized oil.

25 15.3)  N-1-(4-anilinophenyl)-N-3-[(3S)-2-hydroxytetrahydro-3-furanyl]-2-
phenylmalonamide:

The preparation of this compound is carried out in two stages, starting from

intermediate 15.2, according to the experimental protocols described for the successive

synthesis of intermediates 12.2 and 12.3. Light beige powder. Melting point: 86-
30 86.5°C.



15.2) 3-(4-anilinoanilino)-3-o0xo-2-phenyl propanoic acid: 20 Internediate
15.1 (1.4 g, 3.2 moles), dissolved in 30 M of a CH2A z/Et OH ni xtluM&¥ B4L,
is placed under a hydrogen atnosphere (1.5 bar) for 1 hour in the presence
of 100 ng of 10 % Pd/C. After elinm nation,f the Pd/C by filtration, the
filtrate is concentrated under vacuum and purified on a silica colum
(eluent: Heptane/AcOEt: 1/1 to 0/1). Partially «crystallized oil. 25 15.3)
N-1 -(4-anilinophenyl)-N3-[(3S)-2-hydroxytetrahydro-3-furanyl]-2-

phenyl mal onam de: The preparatiaon of thi ompound is carried out in two

st ages, starti@ﬂgﬂmkeﬁ%r(ﬁta&lwa?@?@teﬁpﬁ&;éﬁnﬂ:ng to the experinental
protocol s described for the successive synthesis of internediates 12.2 and
12. 3. Light beli6gg 3p@viniéiinoaditihd)ditydie?(BH)-fitérond0 86.5 C. - 5, MAY 2004 -43
xanmpl e 16: 3-(4-anilinoanilino)tetrahydro-2-furanol: E 16.1)
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pt ane/ Ac ; 0 4/.8). Bei owder . POI i+ . 5- e
162y "5 (4 an mHEAIRA Hig strnRy PO R OB o B ) Bl B siuhe
used is the sgunta2ARdi°described for internediate 1.2, starting from
intermediate 16. 1. Of-white powder. Melting point: 139-139.4 C. Exanple

17: N[ (1 - - 2= -3 -f I '
- car bongll()-li2 n%qéi?%ﬁho%%%ﬁgﬁ\%%g 2-calrj[:)g>r<]grrg dgzm 28) 17.1) nethyl

(28) - 4-net hyl - 2-[ (104 phenot hi azi n- 2-yl car bonyl ) am _no(].| ?ent anoate: )
The experimental protocol used is the same as that'described for intermediate 1.2, starting

from intermediate 16.1. Off-white powder. Melting point: 139-139.4° C.

Example 17: N-[(1S)-1-({[(3S)-2-hydroxytetrahydro-3-furanylJamino}carbonyl)-3-
methylbutyl]-10H-phenothiazine-2-carboxamide:

15 17.1)  methyl (2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]pentanoate:

4.6 ml (33 mmoles) of triethylamine is added to a solution of 1.82 g (10 mmoles) of L-
Leucine methyl ester hydrochloride, 2.43 g (10 mmoles) of 10H-phenothiazine-2-
carboxylic acid (J. Med. Chem.(1998) 41 (2), 148-156), 1.48 g (11 mmoles) of HOBT
and 4.21 g (22 mmoles) of EDC in 30 m! of anhydrous DMF. The reaction mixture is
20  stirred for 15 hours. After evaporation of the solvent under vacuum, the residue is divided
between 100 ml of AcOEt and 50 ml of a 1M solution of HClL. The organic phase is
decanted and washed successively with 50 ml of H,O, 50 ml of a saturated solution of
NaHCO; and 50 ml of salt water. The organic solution is dried over magnesium sulphate,
filtered and concentrated to dryness under vacuum. The evaporation residue is taken up in
25  Et;0 and filtered. Yellow powder (71 %}). Melting point: 160.5-161° C.

17.2)  (25)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]pentanoic acid:

A solution of 0.44 g (11 mmoles) of LiOH, H,0 in 20 ml of H;0 is added in one go to a
solution of 1.85 g (5 mmoles) of intermediate 17.1 in 20 ml of THF. The reaction mixture
is stirred for 1 hour 30 minutes at 20° C. The mixture is cooled down using an ice bath
30  before the addition of a concentrated aqueous solution of HCl until an acid pH is
obtained. After dilution with 100 m! of AcOEt and stirring, the organic phase is decanted.



4.6 M (33 moles) of triethylamne is added to a solution of 1. é %P
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| OH phenot hi azi ne-2- carboxylic acid (J Med. Chem (1998) 41 (2), 148-156),
1,48 g (I 1 mioles) of HOBT and 4.21 g (2g, mmoles) of EDC in 30 m of
anhydrous DMF. The reaction mxture is 20 stirred for 15 hours. After
evaporation of the solvent under vacuum the residue is divided between
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m of salt wal®¥°.CThe organic solution is dried over sodi um sul phate,
filtered and concentrated to dryness under vacuum Yell ow green powder.

T pe e e T i
carbonyl ) butyl ] - Hed@Hnpheppintazmec Zepruamide: ~ The experi nent al
protocol used is the sane as that described for internediate 12.2, with
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poi nt
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butyl] - 10H phenoth| azi ne- 2- car boxam de: The experinental protocol used is
t he sane as t hExampledBi bE&S)Be({(AShrdanethyli 22i(@0H-phenathinkin-2-ylcarbonyl)-amino)
15 pentanoyl } amino)tetrahydro-2-furanyl acetate:

The experimental protocol used is the same as that described for Example 13, starting
from intermediate 17.4. The two diastereoisomers 18.1 and 18.2 are separated by
chromatography on a silica column (eluent: Heptane/AcOEt: 1/1).

18.1)  (2R,3S)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]-
20 pentanoyl } amino)tetrahydro-2-furanyl acetate:

Pale yellow powder. Melting point: 199-201° C.

18.2)  (28,38)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl) amino}-
pentanoyl }amino)tetrahydro-2-furanyl acetate:

Pale yellow powder. Melting point: 205-208° C.

25  Example 19: N-[(3S)-2-hydroxytetrahydro-3-furanyi]-2-(10H-phenothiazin-2-yl)-1,3-
thiazol-4-carboxamide:

19.1) 10H-phenothiazine-2-carbothioamide:

A reaction mixture comprising 3.4 g (14 mmoles) of 10H-phenothiazine-2-carboxamide
(J. Org. Chem. (1961) 26, 1138-1143) and 3.4 g (8.4 mmoles) of Lawesson's reagent in



intermediate 17.3 replacing internediate I1.1. Yellow powder. Ml ting point:
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4/6). Orange pbesrs undee reflugdonbhaier. 30mgwtesoAftgucqueentition 1 dpypess nder vacuum,
10H phenot 4 azihe- Badl tesidud- dBMiACP s dasiE POl IFU(E before being placed at the top of a

chromatography column (eluent: Heptane/AcOEt/THF: 6/4/0 to pure THF). Yellow

powder (83 %).

19.3) 2-(10H-phenothiazin-2-yl)-1,3-thiazol-4-carboxylic acid:

A solution of intermediate 19.2 (1.62 g, 4.57 mmoles) in 50 ml of THF is cooled down to

20 0° C before the addition in one portion of a solution of 300 mg (7.3 mmoles) of NaOH in
30 ml H,O. Stirring is continued for 15 hours at 20° C before the reaction mixture is
acidified, at 0° C, with an aqueous sclution of concentrated HCl. The product is then
extracted using 100 ml of AcOEt and the organic solution is washed with 25 ml of H;O
followed by salt water. After drying over sodium sulphate, filtration and concentration

25  under vacuum, the residue is purified on a silica column (eluent: CH;Cl;/MeOH: 8/2 to
1/1). Yellow powder.

19.4)  N-[(35)-2-oxotetrahydro-3-furanyl]-2-(10H-phenothiazin-2-yl)-1,3-thiazol-4-
carboxamide:

The experimental protocol used is the same as that described for intermediate 12.2, with

30 intermediate 19.3 replacing intermediate 12.1. Yellow powder. Melting point: 277-
277.5°C.




2.09 mM (16.5 mml es) of ethyl bronopyruvate is added to a suspensiacj'm_cmm
1.43 g (5.53 mmoles) of internediate 19.1 in 70 mM of absolute Et e
reaction mxture is then heated under reflux for 1 hour 30 minutes. After
concentration to dryness under vacuum 15 the black residue obtained is
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19.3) 2-(10H phenothi azin-2-yl)-1,3-thiazol - 4-car boxyl i c aci d: A solution

of internediat ( 7 in f

7o ' 26°0"C bt B ; intasir foone Wﬁ? N Blenblilrini S90S gﬁ"’i‘@ms
mol es) of NaOH i n 3&-catbokihiide:Stirring is continued for 15 hours at 20
before the reaction mxture is acidified, at 0 C wth an aqueous solutlon
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wat er. After dinjarmgdiaird? Axsplacing slmrm?&taée 14§ Yelloyy powdearieliing pemt: rlaﬁﬁr@rq &5

under vacuum the residue is purified on a silica colum (eluent:

CH2Cl 2/ MeCH 8E)?arﬁ% 20! IN-[4Xej(BO)2-HowdR &#9-3-furanyl bonviohemvll-
N-[(3S)-2-oxotetra §dro (R OR2 housiRyrerrdfy anylJamino}carbonyl)phenyl]

OH- phenot hi azi n-2-yi)-1, g)[{[h E?M‘%‘"%éﬁ&?éﬁ?‘lﬂfr The experinental protocol

used is the sane as that described for internediate 12.2, with 30
i nternedi at e 120.3) 4-§{dD&ephegothrezer- 2othiashonyi@minc[Mazbiswcigowder . Mel ti ng
point: 277- 277.5 C. - 5 ,MAY 2004 -46 19.5)

N-[(3S)-2- hydrmteg rﬁﬂéf‘ﬁlil r%fc;c ﬂ&-\ﬂl ]s a%(l;amc: . that descnbed for the Tynthcses of

o+ phenot hi azi n- 2- | az oxam The experi nent.a r ot ocol
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19. 4 repl agy NOmethveésegedi ate 1. 1. Yell ow powder. Melting point: 189-190 C. 5
Exanpl e 20: N-[4-({[(3S)-2-hydroxytetrahydro-3-furanyl]am no)

A1 (100 phenot 121 2y RAP TR T AR e For NP 10

protocol used is theplman’élaamﬂ-h-aarbdmidbbed for the syntheses of

The experimental protocol used is the same as that described for the synthesis of
intermediate  12.2, with intermediate 20.1 replacing the 4-(4-anilinoanilino)-4-
15 oxobutanoic acid. Yellow-green powder. Melting point: 284-285° C.

20.3)  N-[4-({[(35)-2-hydroxytetrahydro-3-furanylJamino } carbonyl)phenyl]-10H-
phenothiazine-2-carboxamide:

The experimental protocol used is the same as that described for intermediate 1.2, with
intermediate 20.2 replacing intermediate 1.1. Dark yellow powder. Melting point: 234-
20 235°C.

Example 21: N-[(18)-1-({[(3S)-2-hydroxytetrahydro-3-furanyl]amino}carbonyl)-3-
methylbutyl}-10H-phenothiazine-1-carboxamide:

The expenimental protocol used is identical to that described for compound 17, with 104-
phenothiazine-1-carboxylic acid replacing 10H-phenothiazine-2-carboxylic acid. Yellow
25  powder. Melting point: 99-101° C.

Example 22: (35)-3-({(2S)-4-methyl-2-{(10H-phenothiazin-2-ylcarbonyl)
aminoJpentanoyl } amino)tetrahydro-2-furanyl pivalate:

0.14 ml of 2,2-dimethylpropanoyl chloride is added dropwise to a solution of 0.45 g
(1.02 mmole) of intermediate 17.4 and 0.28 ml (2.04 mmoles) of EtsN in 20 ml of




‘intermediates 17.1 and 17.2, with net hyl 4-am nobenzoate acid repl aci ng
L-Leucine 10 nethyl ester. 20.2) N[4-( { - 5 MAY 2004
[ (3S)-2-oxot et rahydr o- 3-furanyl ] am no} carbonyl)phenyl]-1 O4 phenot hi azi ne
- 2-carboxam de: The experinental protocol uged is the same as that
described for the synthesis of internediate 12.2, with internediate 20.1
repl acing the 4-(4-anilinoanilino)-4- 15 oxobutanoic acid. Yell ow green
powder. Meltin oint: 284-285 C_ 20.3) . . . o
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am no] pent anoyl } am no) t etrahydro-2-furanyl pivalate: 0.14 m of
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then stirred fqp;34s8@urs at 22C.  After dilution with 50 m of CH2Cl2, the

organi c solution i's"washed with 20 ml of water followed by 20 m of salt

wat er, dried over S, filtered and concentrated to dryng%% nder
vacuum The pr Esample24: (3Ha3-({2Pnt-methd-2olf1 Qitphenathigriaphylcahonyliaminel

colum 5 (el ugahtan iR6 téediivliro- Lirinyl Behfawe! | ow solid. Melting point:
107-109C. Exan%l e 2‘??% y Y

(3S)-3-({(2S)-4:net hyl-2-[ (| OH phengt.hi.azi n-2-yl carbonyl ) am t.an
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from intermediate 17.4 and benzoyl chloride. Pale yellow solid. Melting point: 193~

15 195°C.

Example 25: (38)-3-({{25)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]
pentanoyl } amino)tetrahydro-2-furanyl phenylacetate:

The experimental protocol used is the same as that described for Example 22, starting
from intermediate 17.4 and phenylacetyl chloride. Yellow solid. LC-MS: MH" = 560.2.

20  Example 26: (35)-3-({(28)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]
pentanoy! }amino)tetrahydro-2-furanyl (25)-2-(dimethylamino)-3-phenylpropanoate:

0.22 g (1.13 mmole) of (25)-2-(dimethylamino)-3-phenylpropanoic acid and 0.23 g
(1.13 mmole) of 1,3-dicylohexylcarbodiimide are added to a solution of 0.5 g (1.13
mmole) of intermediate 17.4 in 2 m! of CHaCl,. After stirring for 72 hours at 22°C, the

25  precipitate is filtered and washed with 10 m] of CH,Cl,. The filtrate is then washed with
a saturated solution of NaHCO; (10 mi) followed by 10 ml of water and 10 ml of salt
water. The organic solution is dried over MgSQ,, filtered and concentrated to dryness.
The evaporation residue is purified on a silica column (eluent: AcOEt). Yellow solid.
LC-MS: MH" =617.2.

30  Exampte 27: (3S)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]
pentanoyl }amino)tetrahydro-2-furanyl 4-morpholinecarboxylate:



The experinental protocol used is the sanme as that described for gmyemm
22, starting frominternmediate 17.4 and 3, 3-di net hyl but anoyl chl ori
Yellow solid. Melting point: 10 111-113C. Exanpl e 24:
(3S)-3-({(2S)-4-methyl -2-[ (1 OH phenot hi azigg- 2-yl car bonyl ) am no]

pent anoyl ) am no)tetrahydro-2-furanyl benzoate: The experinental protocol
used is the sane as that described for Exanple 22, starting from

i nternedi ate 4 and benzo lorid PaIe It' pQi
193- 15 195C jlés‘éaer’fBF"e\mE%‘a‘Z?%"%f ysedip §§3 3 ay ﬁk?} 8?“”?%‘519“ anipid'32PRafthg
OH- phenot hi azifrom? -igfetraediatayl 7) 4 and oilorpbelmiaddytofc}nm nbgliasy rsahd.dMsltingf peiaty |
phenyl acet at e: 6‘5?'1%7e¢per| mental protocol used is the sane as that described
for Exanple 221 startfing fromintermnedi ate 17 4 and phenyl acetyl chlori de.
Yellow solid. LCGMS: M+ = 560.2. 20 Exa
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0.22 g (1. &? of (2S)-2-(di et hyl am no) - 3- phenyl propanoi ¢ acid and

0.23 g (1.13 f ohexyl bodi e. adde | ution
of 0.9 g (1. 19 Tctaf-utt b eapaptofmor g R apoR Rl AP
stirring for 7phehathiaginei2-Sitbhxandide:25 precipitate is filtered and washed
with 10 m of CH2Cl2. The filtrate is then vvashed with a saturated

sol ution of d. Jf?nWlef oH g\m&dggy_agagp Xl?aﬁql‘ér@ ?md J@nel?ﬁ (?émglst(s)

wat er. The organi onI's and concentraﬁl
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to dryness. ﬂﬁ@-”-é@&ﬁbroa?cﬁl ®hl.P2 smaele) pEHERT fq e 6186 I%mPﬁeanﬁ:%pGrﬂ*i‘ fin

| uent ¥a!
Egsyeg ({(gs) )54 ¥ Yol ey ﬁﬂio'lééh of [E&NVRre %ﬁbdsu@ée%s&el 30 ﬂa&mbﬁ: 02 0.62 g (1.76

hyl - hen hi a ar bon am noj. enf an
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starting from . utes dodhale dicle UL TRARDR) hi 5 Dk BOSTHICor XRNLAY. The

S) - 3-met hyl -] ([rgﬂnoxaﬂutlerpysrﬁmﬂllycﬂntﬂl qw;aMBﬂQhL ﬁbgnegllapdmnpentrated to dryness. The
15  evaporation residue is purified on a silica column (eluent: Heptane/AcOEt: 1/1). Yellow
solid. Melting point: 75-77°C.

28.2) N-{(1S)-3-methyl-1-[(3-oxo-1-pyrrolidinyl)carbonyl]butyl } - 10H-phenothiazine-
2-carboxamide:

A solution of 0.28 g (0.6 mmole) of intermediate 28.1 in 14 ml of CH30H and 10 ml of
20 8% H,S0, is heated for 7 hours at 60°C. The reaction mixture is finally diluted with 20

ml of water and 30 ml of AcOEt. After stirring and decanting, the organic phase is

washed successively with 20 ml of a 1M solution of NaHCO; and 20 ml of salt water.

The organic solution is finally dried over Na;SO,, filtered and concentrated to dryness.

The evaporation residue is purified on a silica column (eluent Heptane/AcOEt: 1/1).
25 Yellow solid. LC-MS: MH" = 424.3.

Example 29: 2-(3,5-di-fert-butyl-4-hydroxyphenoxy)-N-[(38)-2-hydroxytetrahydro-3-
furanyljacetamide:

29.1) 2-[3,5-di(tert-butyl)-4-hydroxyphenoxy] acetic acid:

3.6 ml (46 mmol) of trifluoroacetic acid is added to a solution of 1.56 g (4.64 mmol) of
30 tert-butyl 2-[3,5-di(tert-butyl)-4-hydroxyphenoxy] acetate (prepared according to J.
Heterocycl. Chem. (1994) 31, 1439-1443) in 20 m! of dichloromethane. The reaction

mixture is stirred for 1 hour, concentrated under vacuum and the residue is dissolved in



5 phenot hi azi ne- 2-carboxam de: 28.1) N[(1 LK.
S)-1-(1, 4-di oxa- 7- azaspi ro[ 4. 4] non- 7-yl car bonyl ) - 3-net hyl butyl ] -1 O—ﬁ‘MM 2004
phenot hi azi ne- 2- car boxam de: 0.23 g (1.76 nmol e) of
1, 4-di oxa- 7-azaspi ro[ 4. 4] nonane (J. Med. Cham (1992) 35 (8), 1392-1398),
0.26 g (1.93 nmole) of HOBT, 0.74 g (3.86 mmol es) of EDC and finally io
0 54 m (3.86 mmles) of Et3N are added successively to a solution of 0.62

1.76 | '
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2- car boxam de: ‘;f(ﬁz%s})?fﬁwgﬁé/ %’r%r%m% Pﬁ%ﬂk? § intermediate 28.1 in 14
m of CH3OH and 10 ml of 20 8% H2SO4 is heated for 7 hours at 60C. The
reaction m xt u292)i%s(33-diadetybutyltdhysidoxyiphtnoxg)- [(BD-2nenctetrahydrodefumnyBt  AcOEt .
After stirri ngacg{%gﬁ}?gecanti ng, the organic phase is washed successively
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with 20 i of a sol ution of NaHC03 and 20 m of salt water. The
organic solutign is finally dried over 2SM4, red concent.r at to
dryness. The Biapereamesial meetogtleused 15 1he spng aé ?S1°T“3€?g‘?5l ‘&Fﬁ'imf"éf“ﬁe #
Hept anef Ac{gEt : stadtidg fromAhteMabdige 290! MntelséthMeerngGmtﬁ!—ZdZ 3-16B3@npl e 29:
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1.56 g (4.64 nfudnyljadetandi@e:t ert - but yl
2-[3,5-di (tert-butyl)-4-hydroxyphenoxy] acetate (prepared according to J.

Het erocycl. Chepp {p&%@ﬂmﬁﬂmt&éﬁ%e&%é sarie 20t deQéritdd THY iafepiBdiNen e, sthitthg
reaction mxture is stirred for gg oncent ﬁ;%w&der vacuum and t he

resi due is di sEemirigmgdiate 29 R White) g pomnt:

15 Example 30: N'-[(3S)-2-hydroxytetrahydro-3 -furanyl]-2-phenyI-N3 -(1-propyl-2,3-
dihydro-1H-indol-5-yl)malonamide:

30.1) 5-nitro-1-propylindoline:
0.51 g (12.79 mmoles) of 60% NaH is added, at 20°C, by portions, to a solution of 2g
(12.18 mmoles) of 5-nitroindoline in 16 ml of anhydrous DMF. After stirring for a
20  further 30 minutes, 2.32 ml (25.58 mmoles) of 1-bromopropane is added dropwise.
Stirring is maintained overnight and the reaction mixture is finally diluted with 50 m! of
water and 50 ml! of AcOEt. After stiring and decanting, the organic phase is
successively washed with 25 ml of water and 25 ml of salt water, dried over Na;SOy,
filtered and concentrated to dryness under vacuum. The evaporation residue is then
25  purified on a silica column (eluent: Heptane/AcOEt: 9/1). Orange oil.

30.2) 1-propyl-2,3-dihydro-1H-indol-5-ylamine:

Approximately 400 mg of Raney nickel is added to a mixture of 3.28 g (15.9 mmol) of 5-
nitro-1-propylindoline and 4 ml (80 mmol) of hydrazine hydrate in 60 ml of absolute
ethanol. The reaction mixture is heated under reflux for 5 hours. After returning to 23 °C,
30  a little silica is added to the flask and the solvent is evaporated off under vacuum. The
evaporation residue is piaced directly at the top of a chromatography column. The




50 mM of Et20 The organic solution is extracted twice with 25 ml of_
saturated solution of NaHCO3, the aqueous phase is then washed vmt E‘QY A0
of Et20. The basic aqueous solution is then acidified, at 0OC, with a
saturated solution of KHSO4 and finally thesy expected product is extracted
twice using 25 m of Et20. The organic solution is dried 5 over sodium

sul phate, filtered and concentrated under vacuumin order to produce a

yield of 70% of \Aﬁg Mel ti oi.nt.. 172-17 ' . - .

2 (3 5. di - { or t Spsei Do St b HeRRe S8 e e v pctadiod i g
acet am de: Thewhmhesuseﬂﬂtreétlypndiecfobbmngesdigé.s the sane as that described for
I nternmedi ate 12 2, 10 starting frominternediate 29.1. Wite solid.

Mel ting point:y gig e Y
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used i s the samdoh&yDmatongmider i bed for intermediate 1.2, starting from

| nterrredl ate 29.2. Wiite solid. Melting point: 133.5- 134C 15 Exanpl e 30:
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d| hydro-1 H-i ndol i ne: O. g

mal gnam_de nitr - propylindo
(12. 79 mmol es)fr BP‘BG%’F\‘HW392aa(&gﬂwsﬂld5€fng%W%3r‘t4% to a sol utlon of
29 (12.18 mmles) of 5-nitroindoline in 16 nl of anhydrous DVF. After
stirring for aExafiplednt NqQ-apdlintipherydsN'- {3 S)22-MydiorHrebBhydiro3efyangflurea:

1- br onopr opane i s added dropvm se. Stirring is nmaintained overni ght and the

reaction mxtu u of , Anvat nd 50 m of
AcOEt. After sﬂe jr]?'r{g' hf&%g%‘%%%gxo do'%ﬁ%?‘gﬁj el 'successi vely
washed with 25 ml of vvater and 25 m of salt water, dried over Na2S(4,
filtered and cArrobttonaafcli4d g (arlﬁnawlqahdéfS)v’h@um*W@mwbxdr@brome@ e

s then 2% pushbigd (P9 dnsbldss af aboiBpfiahiaRline Hﬂ%baﬂﬂ?’df‘%&dmﬁé BH,Cl is
1-pro di hydro-T H1in Appr oxi mat e

Orange oil % é g e/
400 ng of Rane"g‘ld Aty E‘E!Hé)dmﬂ‘b acfhpgesieghed PsleC%a'gﬂtgls Sglumﬁmf QP08 (3
ni tro-1-propyl mnstes) of zﬁpﬂosfgeﬁré i @8 rmTBf)anﬁi'drbNﬁC&ﬁCﬂ}? unMel & éndri afifbspheref
absolute et han%F tThe [eac ﬁr%xt ure is rlletat % gg ref ur 20{.%}5 our S.
After returning toS¥3PE0} ef DY 43PNy HBMPIeE4 R And T
sol vent i s evap@rimhechediamineasd 3MAaulith7.9 enoles) of dusopropyleﬂlylamme in 45 ml of
15 anhydrous CH,Cl; is added in one go. The reaction mixture is then heated for 5 hours at
60°C. After concentration to dryness under vacuum, the residue is divided between 50
ml of AcOEt and 50 ml of water. After stirring and decanting, the organic phase is
washed successively with 50 ml of water and 50 ml of salt water. The organic solution
is then dried over Na;SO,, filtered and concentrated under vacuum. The evaporation
20  residue is then purified on a silica column (eluent: Heptane/AcOEt: 1/ 2). Pink solid.
Melting point: 63-65°C.

31.2) N-(2-anilinopheny!)-N'-[(35)-2-hydroxytetrahydro-3-furanyljurea:

The experimental protocol used is the same as that described for intermediate 1.2,
starting from intermediate 31.1. Pale pink solid. LC-MS: MH" = 314.3.

25  Example 32: N'-[(3 S)-2-hydroxﬂetrahydro-}furanyl]-Nz-(l-propyl—2,3—dihydro-lH-
indol-5-yl)ethanediamide:

The experimental protocol used is the same as that described for Example 30, with ethyl
chloro{oxo)acetate being used instead of 3-(benzyloxy)-3-oxo-2-phenyipropanoic acid.
Pale yellow solid. Melting point: 120-122°C.

30



evaporation residue is placed directly at the top of a chromat ograpbMAY 7004
colum. The 5 MAY 2004 -50 expected product is eluted using a Heptane/ AcCkt
m xture (1/9). A black oil is obtained which is used directly in the
foI | owi ng stage. 30.3) )
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i n one go. Th y-* &%@g}qurgxxtﬁtéﬂlyﬂ@;% éﬂf@gﬁ]g nﬁ‘ﬁ argpxamgides  Af t er
concentration to dryness under vacuum the residue is divi ded bet ween 50

m of AcCEt ansd.prerd-bunfl Samiethy] 1 Afihdslireticarbongland decanting, the organic
phase is washed successwely with 50 mM of water and 50 ml of salt water.
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under vacuum resi on
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experi nental protocol I nternedi ate
1.2, startingThe mmection mixuke igsured for 20mhgues gdgongentraied toclrymsss ppder vagqum.3

25 F?gg)' g ﬁszhe reisu:ltue 1?] dg;ded?)beftween 50 ml og AcOEt and 25 ml of \»(\jlatﬁr After stirring and
ydr oxyt et rahydr o ur an |
ol ~oy1 ) 63 hABHSHBe DrEeRis BHESE.A WeM R Jodeh Pt b Mt ok MgSOn
t hat descri bedﬁfte‘ed Endraph@nﬁ'@t,edm dhynesswrider vacuum. The powder obtained is suspended
15 in heptane, stirred and filtered in order to produce a white solid with a yield of 73%.
Melting point = 107-107.5°C.

34.2) 1-(tert-butoxycarbonyl)-5-indolinecarboxylic acid:

A solution of 0.97 g (3.49 mmoles) of intermediate 34.1 and of 0.16 g (3.84 mmoles) of
LiOH in a mixture of 20 ml of THF and 20 mil of water is stirred for 24 hours, at 20°C.

20 The reaction mixture 1s then cooled down using an ice bath, acidified using a 1M
KHSO;4 solution and diluted with 50 ml of AcOEt. The organic phase is then decanted,
washed with 25 ml of salt water, dried over MgSQ,, filtered and concentrated to
dryness under vacuum. A white solid is obtained {92%) which is used as it is in the
following stage.

25  34.3) rert-butyl 5-({{(35)-2-oxotetrahydro-3-furanyl]amino} carbonyl)-1-
indolinecarboxylate:

The experimental protocol used is the same as that described for intermediate 12.2, with
intermediate 34.2 replacing intermediate 12.1. White solid. Melting point: 172.5-173°C.




" chl oro(oxo) acet ate being used instead of 5 MAY 2004
3- (benzyl oxy) - 3- oxo- 2- phenyl propanoic acid. Pale yellow solid. Mlti

point: 120-122C. 30 - 5. MAY 2004 -51 Exanple 33:

(2R)-N-[(19)-1-(1, 3-di oxol an- 2-yl') - 2- phenylst hyl | - 6- hydr oxy- 2, 5, 7, 8-

t et ramet hyl - 3, 4- di hydr o- 2H chr onene- 2- car boxam de: The experi rrent aI

protocol used is the sane as that described for Exanple 14, with (R)-

Trol ox being used instead of internmediate 12.1 and the nethyl ester of

- phenyl al ani ré%a er it S (a6 nydrony ety dfs: 3 Ritan§ijhriinio) Seboaply. £ | - LC VB

N-[(3S)-2- hydrlﬁwlrﬁbﬁr&byﬁﬁte=3 furanyl ]-5-1ndol i necarboxam de: 34.1)
tert-butyl 5-nethyl 1,5-indolinedicarboxyl ate 1.26 g (5 8 mol es) of

di -tert-butyl dicar bon%eﬁmﬁgﬁt&oﬁgsewlsgﬁg %)degé,? ?{t&mea%@iiz with

successively a I on Of ﬁ X
i ndol i necar boxipieamedigt® m@pbcmglmtmﬁmq@ 3Whits sohyl, Mf ing pping5 ) 41- A h s Cm
of CH2Cl12. The reaction mxture is stirred for 20 hours and concentrat ed

to dryness (un 2-hy -3-furiW]- siesiomabospsokahiidérl of AcOEt and
25 m of wat e(rjﬁ1r5 }’r?gﬁs ti rr| ng andwgecant |yrl;]g, t he organi c phase is washed

th 25 m of | t t filt t d t
\(ljmryness undgr ég’é@ﬂ%@) Bglﬁgg} SOX‘BP&I\‘%}% fin déclli%aﬂg#e & grq%%gee% rathﬁmn of

stirred and fl(bn%r(edsmnered)a@ﬁmnaemdma invi mboﬁﬁHhﬂzwddbchdwmuﬁn@an 8%
Mel ting point 0/7z1

- (tert - but oxyceabdh§r S¥l!’;mfgng’élil }Héjé%?‘b% r fhe Teaction mixture is concentratgd bo7dxam
(3. 49 nmol es) wfdet namune(ﬂmtreslm ﬂs chmmﬂ in 20embof wagn andrihecaguepps sqlptn isn

a mixture pof Zga{ﬁgd%cc-gﬂﬁvﬁf%l% the] of A\g@ﬁ;?g%&g%{lldfr(gqlzdlg)r]”h%“aqﬁl%{fs%aha% is

20C. 20 The reactiron m X wn usin ce
aci di fi ed usi niemrenderedibgeiq bﬁéhlflﬁddé)‘wna‘?fcﬂ sraied golption Oﬁb'a:ﬁ‘gb?mﬁ\i’eerod“?h@

organi ¢ phase figfyherddfaariied usingezd el Mm(ﬂfﬁ MThe Wrg&it tsohaionr is dddedver
over MgSO4, flltered and. co centrat%g fg’gf neﬁ:ﬁ under vacuu g
solid is obtai Me§OsoBls L FPICENRL vcubaL 1 he ERaporgtih 155} ‘ssR“é‘é'té s
34.3) tert - butykiliba £l RluentoQHE €L Adeyothe 01/3). Wiz sdlida hiCrS: DRYPY- 1-

15 Examples 35 to 37 illustrate compounds capable of being prepared according to the
synthesis diagrams described previously.

Example 35: (25)-2- {[(4-anilinoanilino)carbonyl}amino }-N-[(3S)-2-hydroxytetrahydro-
3-furanyl]-4-methylpentanamide

Example 36: (28)-2-({[(1 -benzyl-2,3-dihydro-1H-indol-5-yl)amino]carbonyi}amino)-
20 N-{(3S)-2-hydroxytetrahydro-3-furanyl]-4-methylpentanamide

Example 37: (2S)-N-[(3S)-2-hydroxytetrahydro-3-furanyl}-4-methyl-2-{({[1-1-
naphthhylmethyl)-2,3-dihydro- 1 H-indol-5-ylJamino} carbonyl)amino]pentanamide

Pharmacological study of the products of the invention

Study of the effects on porcine Calpain I:

25 The method used is that described by Mallya et al. (Biochemical and biophysical research
communications 248 293-296 (1998)). The calpain in vitro activity is determined by
measuring the fluorescence due to the degradation of an artificial substrate of the Suc-
LY-AMC enzyme (Suc-Leu-Tyr-aminomethylcoumarin). The aminomethylcoumarin
released fluoresces at 460 nm under excitation at 380 nm. The inhibitors tested are

30  dissolved in DMSO at 40 times the final concentration. 5 pl of solution is deposited in a



i ndol i necar boxyl ate: The experinmental protocol used is the same as-§haY 2004
described for internediate 12.2, with internediate 34.2 replacing
intermediate 12.1. Wiite solid. Melting point: 172.5-173C. 51 MAY 2004 -52
34.4) tert-butyl 5-({[(3S)-2-hydroxytetrahyero-3-furanyl]am no}carbonyl)-1-
t ndol i necar boxyl ate: The experinental protocol used is the sane as that
described for internediate 1.2, with internediate 34.3 repl aci ng

H d' ) L] -

I A LB s
mol es) of a 4hbs$mtmareahcmaddbldll 'I'lnmredcutﬁmalnetaﬂsd &0 Pding r28pmi efeCaleh é%@%tﬁ‘én
of 0.44¢ (1 EQTQ{) ?‘I)% ﬁ%{lﬁdt ot 95 dhy ﬂle?’ﬁu&eéc@néeo 80 fh GidAtdeh afd @60 thm

down using an 1ee er stirring for 2 hours at 20C theé{]af E)O%
mxture is commﬁaﬂ@hlstféafbﬁ%e@smﬁwﬁfeﬁs%%EIHPﬁOP}PF?ereP‘é%'l(XL@‘“P ag Ed
in 20 n of wapek apd defiemARde® caﬁahaﬁﬂgorthé spré@udwaﬂb@es@u@eces@msoy cm&dh
20 M of AcOEt_and 20 m  of CH2 E ueous. cphas %ﬁi eﬁ% F}g(}q’r

basi c by the JB@restese gptig Qa@m%ﬁ*% dpﬁt B PHHE ¢ s% Mg
finally ext ra?,iﬂaxds; NeCE50 MNMIERTAM ni¥l, BGDE 1 nmengaaptoethmwﬁumM Suc-liYi-ed
over MSH4, r.e once e

residue is pufﬁdlbec]"%ﬂ {% §7T1 5‘? 3’1%3’%% g%gnﬁw}g’e&cgﬁgne T @; yies,
Wiite solid. LCalbiScheitref20873).0), Inl tisFestnfied€s3mlecolFertain cggipounds aceerd HBrf@ls
capabl e of; bei r to the synthesis diagrams described

pr evi ousl y tﬂglﬁ%ﬁﬁ@l?%@ﬂ%h%pﬁ?4 ani | i noani |'i no) carbonyl] am no) -N
[(3 S)-2 -hydrox tetrahdro- 3- furanyl ~4-neth I de Exanpl e 36:
(29) - 2- ({[ (1- pudxofthe effe pidic peroxiganiomin the cere R ORAEEY no) - 20
N[ (3S)-2-hydr oxyt etrahydro 3 fur anyl] 4- rret hyI pent anam de Exanpl e 37:

(2S) - N-[ (39) - 2rifeysdhibitytyedctiaity of theprodicanyfl the ﬁrvﬁﬁﬂd&yis -detdnfjrjed Ky Imeasuring their
napht hhyl net h

car bonyl ) ani né%gﬁt 3?1%{? z‘gegﬁ'faf’ﬁgh’g?%g?e&%%‘ldit{ udy Oefrm%ed p¥ Jhe, Sencentratipn, of
i nventi on St udypalofidialdehyet fMIDA). SFhepiDA peodGea¢doby thel peroxdatinn «pfemmras@b&tws

that descrjbed, py ;M I)&f’mﬁ cafdr of liFfaRORENiGR1on FACEREBARY ShERH CRESERET) Meth.

Enzymol. (1990) 186: 407-421). Male Sprague Dawley rats weighing 200 to 250 g

(Charles River) were sacrificed by decapitation. The cerebral cortex is removed, then

homogenised with a Thomas potter in a Tris-HCl buffer, 20 mM, pH=74. The

homogenate is centrifuged twice at 50,000 g for 10 minutes at 4° C. The pellet is kept at

20  -80° C. On the day of the experiment, the pellet is resuspended at a concentration of 1 g/

15 ml and centrifuged at 515 g for 10 minutes at 4°C. The supemnatant is used

immediately to determine lipidic peroxidation. The homogenate of rat cerebral cortex

(500 ul) is incubated at 37° C for 15 minutes in the presence of the compounds to be

tested or of the solvent (10 nl). The lipidic peroxidation reaction is initiated by adding

25 50 pl of FeCl at 1 mM, EDTA at 1 mM and ascorbic acid at 4 mM. After incubation for

30 minutes at 37° C, the reaction is stopped by adding 50 pl of a solution of di tertio butyl

toluene hydroxyl (BHT, 0.2 %). The MDA is quantified using a colorimetric test, by

reacting a chromogenic reagent (R), N-methyl-2-phenylindole (650 pl), with 200 pl of

the homogenate for 1 hour at 45° C. Condensation of a molecule of MDA with two

30  molecules of reagent R produces a stable chromophore the maximum absorbance

wavelength of which is equal to 586 nm. (Caldwell et al. European J. Pharmacol. (1995)

285, 203-206). In this test, the IC,, value of the compounds according to the invention is
lower than 5 pM.




comuni cations 248 293-296 (1998)). The calpain in vitro activity is 3 MAY 2004
determ ned by neasuring the fluorescence due to the degradation of an
.artificial substrate of the Suc- LY-AMC enzyne
(Suc- Leu- Tyr - am nonet hyl coumarin). The am ngget hyl counarin rel eased
fluoresces at 460 nm under excitation at 380 nm The inhibitors tested are
30 dissolved in DVSO at 40 tines the final concentration. 5 pl of solution
is deposited in a - 5 MAY 2004 -53 96-well plate with black walls. 175
| /well of reaction buffer containing cal Wand its substrate are then
added. The reaction is started by addi ng of CaCl2 50 mM The plates
are incubated at 25 C and the fluorescence (380 nmexcitation and 460 nm
transm ssion) is read after 30 m nutes using a mcroplate reader (Victor,
Wal |l ack). The 5 1C50's are determ ned by cal cul ati ng the product
fluorescence / DMSO control fluorescence ratio. Conposition of the
enzymatic reaction buffer: Tris-HCL 50 MM pH 7.5, NaCl 50 nM EDTA 1 nmM
EGTA 1 nmM. $- MerCapiatihefg@neral foMhulaybhLY- AMC 1nM (Bachem ref. 1-1355) and
2.5 Um Calpain | (porcine erythrocytes, Calbiochemref 208712). ). In
this test, the ICs,, value of certain conpounds.acqording to 10 the
invention is | ower than 5M Study of t fe on |ipidic peroxidation in
the cerebral cortex of the rat: TRe &N |Hito ivity of the products of
the invention is determ ned by neasuring thei ef¥Rtts on the degree of
| i pi di c peroxidation, determ ned by the concentrationt/of mal ondi al dehyde
(MDA). The MDA produced by the peroxidation of unsaturated fatty 15 acids

is a good indicator of lipidic p i i tar n,
Vet h. * Enzymol o, cipsBbc b R dobn oF oA citiba B0 of hed BERETRE
to 250 g (Chawhish River) were sacrificed by decapitation. The cerebral
cortex is renoved, then honogenised with a Thomas potter in a Tris-HCL

buffer, 20 mV RpRpfesénts 2 BGdroBSIREBNAT ORS -SFNbkd brigRHc hthdl fadidal, 50, 000 g for
10 minutes at 4 C° The pellel is kept at 20 -80 C. "On the day of the

experinment, the pellet ji.gr spended at a concentration of 1 15

and centritQged atm513"}6§1? oﬁjilo TRPIRYOISs &t JVEORShe UoMer A% ar‘?‘ﬂcyﬁ’s !eacrﬁ(yl’

i medi ately to det ktefoogldalkyl dirlsongk alkyicadibnylnarylEadbohylron getigtiearlainyl mdical,

cerebral cortex (500 1) is incubated at 37 C for 15 mnutes in the

presence of the coppeRfShi QL aryl or heterocycloalkyl radicals are optionally substituted by
one or more identical or different substituents chosen from: alkyl, OH, alkoxy,

nitro, cyano, halogen or -NR4R%

15 R4 and RS represent, independently, a hydrogen atom or an alky! radical, or R4 and
R3 together with the nitrogen atom to which they are attached form an optionally
substituted heterocycle, '

R2 represents a hydrogen atom, an alkyl, aryl or aralkyl radical, the aryl group being
optionally substituted by one or more identical or different radicals chosen from: -ORS,
20 -NR7RS, halogen, cyano, nitro or alkyl,

in which R, R7 and R3 represent, independently, a hydrogen atom, an alkyl, aryl,
aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl radical’

A represents

either an Al or A'l radical



tested or of the solvent (10 |). The lipidic peroxidation reaction 5
initiated by adding 25 50 [err]| of FeCl2: at | mM EDTA at 1 M arid-MAY 2004
ascorbic acid at 4 mM After incubation for 30 mnutes at 37 C, the
reaction is stopped by adding 50 | of a solgg.ion of di tertio butyl

t ol uene hydroxyl (BHT, 0.2 % . The MDA is quantified using a colorinetric
test, by reacting a chronogenic reagent (R), N-nethyl-2-phenylindole (650
), with 200 | of the honogenatg,for 1 hour at 45 C. Congdgnsation of a

nol ecul e of MDA with two 30 nol reagent R produc®s a stable
chronpphore the maxi nuRt engt h &' whj
(Cal dwel | et al. Eur(i%?a 2
test, the IC o value
than 5 M - 5 MAY 2004 54 > : ] ' al(l)
AX-NY | Hin racemRd enantiomeric,Rdiastere®oneric form oR'Al

conbi nations of these forns, in whi clg R1 represents a hydrogene&t]om an
-OR3, -SR3, oxo or cyclic acetal radi ]al, 10 in which R3 represent's a
hydrogen atom an al kyl, arylal kyl, heterocycl oal kyl carbonyl,

al kyl car bonyl, aryl car bonﬁgi or. arlzfll FI%J car.bonyl radical, in which the alkyl,
aryl or heterocycl Bamiigh RAdRE IR aRY, JhYirepresen). indepandentlie Bydroganeatgm, "a
nore identical or Hilbl @RI jm,%m%§ 6,185 oPINBISR 16Giadicall koxy,
nitro, cyano, hal ogenéor NR4RE*NI}{5 R4 ‘and R %eagresent, i ndependently, a

hydrogen atom or ag,al kyl,,padi cal . or_ R4 and oget her wi th the nifrogen
atomto which theyﬂgar gn‘gtpt]ad'ﬁ%‘iﬁsqj r'HF%"B%’t%iyoﬁZ%‘#o&éluﬁtgﬂ’ 4 glgyl radical or
het erocycl e R2 refi@REngreum dnRI agéd R1atogetheanwithl thy Initragey| atan taveidhythey are

radi cal, the aryl %%F&rﬁﬁhggogg%ggﬁgswms rl?c_st%%}éie?d by one or nore

identical or differen adi cal rom

R!7 represents a hydrogen atom, an alkyl, alkoxy or -NR!8R!? radical,

RI8 and R!? represent, independently, a hydrogen atom or an alkyl radical, or R13
and R!? together with the nitrogen atom to which they are attached form an
10 optionally substituted heterocycle,

R4 represents a hydrogen atom, an alkyl radical or a -COR20 group,

R20 represents a hydrogen atom, an alkyl, alkoxy, aryl, aralkyl, heterocycloalkyl or
-NR2'R22 radical,

in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted
15 by one or more identical or different substituents chosen from: alkyl, OH,
alkoxy, nitro, cyano, halogen or -NR4R>

R21 and R?2 represent, independently, a hydrogen atom or an alkyl radical, or R2!
and R2 together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

20 W represents a bond, O or S or also an -NR?23 radical, in which R23 represents a
hydrogen atom or an alkyl radical;

or an A2 radical




20 -NR7R8, hal ogen, cyano, nitro or alkyl, in which R6, R7 and R8 MAY 2004
represent, independently, a hydrogen atom an al kyl, aryl, aralkﬁ,

al kyl carbonyl , aryl carbonyl or aral kyl carbonyl radical' A represents either
an Al or A1 radical - 5 -MAY 2004 -55 R14 g4 R11 1 RO RI1 1 _N N 11 12-
IT _ R~or RI2Z A A 1 in which R9, R10, Rll, R12, R13 represent,

I ndependently, a hydrogen atom a halogen, the OH group, an al kyl, al koxy,
cyano, nitro or -NRL5R16 radical, R15 and Rgk6 represent, independently, a
hydrogen atom an al kyl radical or a (i -CQR17 group, or R15 and R16
together with the nitrogen atomto whixh tfiey are attached form an
optionally substituted heterocycle, Rlz bent s a hydrogen atom an

al kyl, al koxy or -NRL8R19 radi cal, RIS iy BE0 represent, independently, a
hydrogen atom or an al kyl radical, or R18/ and R19 together with the
nitrogen atomto which they are attached R?6rm an O optionally substituted
het erocycl e, R14 represents a hydrogen atom an alkyl radical or a -COR20
group, R20 represents a hydrogen atom an al kyl, al koxy, aryl, aralkyl,

het er ocycl oal kyl (ﬂhvdﬁ 1 R22 radical, in which the alkyl, aryl

or. heterocycl oal kyl radicals are optionally substituted 15 by one or nore

identical or different substituents chosen_from _al kyl , al ko nj ,
cyano, hal ogen or RﬁRBﬁgand RE'} represent, ingependently, a hy ogen, a%ogen, the )8‘-1 or élté"o
group, an alkyl, alkenyl, alkoxy radical or an -NR28R2? radical,

R27 represents a hydrogen atom or an alkyl radical,

R?® and R29 represent, independently, a hydrogen atom, an alkyl radical or a
-COR3? group, or R28 and R?? form together with the nitrogen atom to which they
are attached an optionally substituted heterocycle,

R30 represents a hydrogen atom, an alkyl, alkoxy or -NR31R32 radical,

R3! and R32 represent, independently, a hydrogen atom or an alkyl radical, or R3!
and R3? together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

Q represents -OR33, -SR33, .NR34R35 or an aryl radical substituted by one or more
identical or different substituents chosen from: halogen, the OH group, an alkyl,
alkoxy, cyano, nitro or -NR!3R16 radical,

R33 represents a hydrogen atom, an alkyl, arylalkyl, heterocycloalkylcarbonyl,
alkylcarbonyl, arylcarbonyl or aralkylcarbonyl radical,

in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted
by one or more identical or different substituents chosen from: alkyl, OH,
alkoxy, nitro, cyano, halogen or -NR4R¥

R34 and R35 represent, independently, a hydrdgen atom, an alky] radical or a -CO-
R36 radical, or together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

R36 representing an alkyl radical;




R21 and R22 represent, independently, a hydrogen atomor an al ky? Mﬁggﬂﬂéal,
or R2Z1 and R22 together with the nitrogen atomto which they are attached
forman optionally substituted heterocycle, 20 Wrepresents a bond, 0 or S
or also an -NR23 radical, in which R23 reprgsents a hydrogen atom or an
al kyl radical; or an A2 radical - 5, MAY 2004 -56 R24 in which A2 R24, R25
and R26 represent, independently, a hydrogen, a hal ogen, the OH or SR27
group, an al kyl, al kenyl, al koxy radical or an -NR28R29 radical, 5 R27
represents a hydr %H}?f an al kyl radical, R28 and R29 represent,

i ndependent |y, ‘3 R om an al kyl radical or a -COR30 group, or R28
and R29 formtogether with the nitrogen atomto which they are attached an
optionally substituted heterocycle, R 0 ¢Bpresents a hydrogen atom an
al kyl, al koxy or -NR31R32 radical, R32 represent, independently,
a hydr ogen atom or an al kyl radi caI amd R32 toget her with the

nitrogen atomto which they are attac Orm CHptional |y substituted
het erocycl e, Q represents -0OR33, ;SR3? R or an aryl radical
substituted by one or nore identié or d|f erent substituents chosen

from hal ogen, the OH group, an al kyl, dn, al koxy, cyano, nitro or -NR

I 5R16_ radical, R33 represents a hydrogen atom an af*Ryl, ~aryl al kyl,
heterocycloalkylcarbonyl alkylcarbonyl arylcarbonyl or aral kyl carbonyl
radical, in which the al kyI ryl or hetero oal kyl radical s, are
optional Iy substitifit edVhighy Jﬁ? OFCPIFETHES &enf’%’&’é’ﬁ S 40P erfint 2¥hst PR
chosen from al kyl hetépbtyclodlkyidattuyl, aliylcarbonylysayloarbiu] g enlkyicartdryRadic &34

and R35 represent, independently, a hydrogen atom an alkyl radical or a

- o 5 in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted
by one or more identical or different substituents chosen from: alkyl, OH,
alkoxy, nitro, cyano, halogen or -NR4RS

T represents a -(CHa),,- radical withm =1 or 2;

or an A4 radical

R38
b

~
A

10 A4

in which R38 represents a hydrogen atom, an alkyl, -(CHz)q-NR39R40 or aralkyl
radical, the aryl group being optionally substituted by one or more identical or
different substituents chosen from: OH, alkyl, halogen, nitro, alkoxy or -NR39R40,

q being an integer comprised between 2 and 6;

15 or an A3 radical




al kyl, aryl

with m=1

r adi cal

10

15

20

R36 radical, or together with the nitrogen atomto which they are a& ched
forman optionally substituted heterocycle, R36 representing an al bﬁ

. radical; 25 -
represents a hydrogen atom an al kyl, arylagkyl, heterocycl oal kyl carbonyl,

al kyl car bonyl ,

AY 2004
5 MAY 2004 -57 or an A3 radical CH3 A3 in which R37

aryl carbonyl or aral kyl carbonyl radical, 5 in which the

or heterocycloal kyl radicals are optionally substituted by one
or nore identical or different substituents chosen from al kyl,
al koxy, nitro,

4
?y?%lEOWhn: 4?«?§gla§cgl RMNR ﬁg)régrlrn Eﬁ V\,helﬁg a(@f_ge n ra@d;hc%!ltro

re ent’s
hydr ogen atom an-2RER*0,-qnclioy] @r mm@adwalathamgbgmqpatmr@aﬂmw %HE’W ted
group. Pel ng Op}] i 0 |Jt;ﬂé: ot ifré GddnBealbyr QiR sﬁ@sﬁi?tdnﬁkeﬂ?dksémﬁd?ﬁ Oﬁhé%%%@"
substituents chosen from n,, nitro, alkoxy or - , q
bei ng an integer dBIASER.JUFO, @W@h‘ﬁ%%d‘% or an A5 radical - 5, MAY
2004 -58 in which R 38 and R'38 represent independently a hydrogen atom

nitro, -NR 39R 4@®3%R“8| k3PlandrR4Arspredelty indepelidently, at hyelrapen latam,canpalkyd iradjcal
optionally substitute

chosen from oH, t%& gﬁﬁeyggﬂﬁagr ﬁ%mﬁg?gggkb@?é ﬁ?ﬁgk&@ﬁkggkﬂgH?g%%%§f§§55

R 39, R 40, R39 arfdrrﬂdmopmnﬂgalhstlhﬂadd'smehtly, a hydrogen atom an al kyl

R4 represents a hydrogen atom, an alkyl, alkoxy or -NR42R*? radical,

R%2 and R*3 represent, independently, a hydrogen atom or an alkyl radical, or R%?
and R# together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

T representing a -(CHj)p,- radical withm=1or 2,

44
O Y
N

H a6

or finally an A6 radical

in which R* represents a hydrogen atom, the OH group or an alky! or alkoxy
radical;

X represents -(CHp),-, -(CH),-CO-, -N(R%5)-CO-(CHy),-CO-, -N(R%5)-CO-D-CO-,
-CO-N(R#5)-D-CQO-, -CO-D-CO-, -CH=CH-(CH;),-CO-, -N(R45)-(CH,),-CO-,
N(R#)-CO-C(R¥R4)-CO-,  -O-(CH),-CO-,  -N(R%)-CO-NH-C(R4R*7)-CO-,
-CO-N(R5)-C(R#R47)-CO-, -S-(CHy),-CO- or -Z-CO-;

D represents a phenylene radical optionally substituted by one or more identical or
different radicals chosen from alkyl, alkoxy, OH, nitro, halogen, cyano, or carboxyl
optionally esterified by an alkyl radical;




or a -COR41 group, or R39 and R40 or R 39 and R 40 together with the 5MAY 2004
ni‘trogen atom form an optionally substituted heterocycle, R41 represents a
. hydrogen atom an al kyl, al koxy or -NR42R43 radical, R42 and R43 represent,
i ndependently, a hydrogen atomor an al kyl.4eadical, or R42 10 and R43
together with the nitrogen atomto which they are attached form an

optional | y substituted heterocycle, T representing a -(CH2),n- radical with
m=1 or 2, or finally an A6 radical 15 in which R44 represents a hydrogen

atom the O—I g or al koxy radical; X represents -(CH2),, -,

( CHZ) r 2%%%‘“%&%%“ . - N( R45) - 0D O, - 00 N( R45) - D- CO-,

-CO D co - CHECH- (CH2) n OO, -N(R45) (CHZ)

- N( R45) - CO- Fa%'mmﬁsmah SETREOH O 2 N(dmﬁb) CO- NH C(R46RA7)-CO-, 20
-CO N(R45) - C(R46R4AT7)-CO-, -S-(CH2),; CO or -Z-CO; D represents a

phenyl ene radi ged armorwozrea}ekem,smb@ehamgga lhy‘dx@gam somyan alkyllenyl eradralky] radlcal

diff t di ¢al f | kox hal
carboxyl  opt | BRAIR) SELAE} ERPBYOLY A S RoforLG ey OG5 s 8RR o
represents | hd:ffermcyldjsameﬁ45hospr‘rhnmrﬁls QH,h i, bglegera nitn, ailkvhralkdxyy alkylthio,

;?S: Cglr a?gfk;?%c@ E[]?ﬂe él and ar%}% gTJsﬁ}ng;p%v\ﬁﬂﬁsgérﬂgeg? i ona 1

substituted byradivel;or nore identi caI or 5 different substituents chosen
from the OH -SH halogen, nitro, alkyl, alkoxy, alkylthio, aralkoxy,

alr KI | al kygt hi |0R48rR %Jg‘lﬁm @lm,c Hdependentty, @éﬁy@@édn%@th' ¥n %ﬂb@d rradmcbrtw-(amkso

al ky radi ca sent, .in rogen at

al kyl radi cal &OUR, °r%g§5dﬁg thﬁ eIt rﬁ'ﬁ B%BWEQXWQI% {E"P@ ‘ﬁ oad]en
atom to which bpunaly substifusedihettrdopels) an 10 opt ionally substituted

het erocycl e, R50 represents a hydrogen atom an al kyl, al koxy or -NR51 R52

radical, R30 represents a hydrogen atom, an alkyl, alkoxy or -NR3IR52 radical,

R5! and R52 represent, independently, a hydrogen atom or an alkyl radical, or R3! and R32
together with the nitrogen atom to which they are attached, form an optionally substituted
heterocycle;

15 n being an integer comprised between 0 and 6;
Y represents -(CH,)y- , -C(R3R3)-(CHy), -, -C(R33R3)-CO-;

R33 and R54 represent, independently, a hydrogen atom, an alkyl radical, an aralkyl
radical the aryl group of which is optionally substitmed by one or more identical or
different substituents chosen from: the OH, halogen, nitro, alkyl, alkoxy, -NR35R%

20  group,

R55 and R represent, independently, a hydrogen atom, an alkyl radical or a -COR5?
group, or R35 and R56 together with the nitrogen atom to which they are attached, form an
optionally substituted heterocycle,

R57 represents a hydrogen atom, an alkyl, alkoxy or -NR38R9 radical,

25




R51 and R52 represent, independently, a hydrogen atom or an al kyl radical,
or R51 and R52 together with the nitrogen atomto which they are as;ml}mﬂ,
forman optionally substituted heterocycle; 15 n being an integer
conprised between 0 and 6; Y represents --6CH2) p- , - C(R53R54)- (CH2) p-,
-C(R53R54) _CO ; R53 and R54 represent, independently, a hydrogen atom an

al kyl radical, an aralkyl radical the aryl group of ' ' 5 IR 5%
substituted IRFané RSP rapmsent; independentiyop ﬁy%f’fﬁel%earl%rﬁtor gﬁ\é\@cw{aﬂiecﬁlf gpiéhsqjg;gn

from the mmg&i,%g,m té;@ix{iﬁ(ﬁgen%kdﬁ ko whick @by, are MREBEEHMEE qptienply REstitls]
R56 represent,~independently, a hydrogen atom an al kyl radical or a -COR57
group, or R53ekmecYRE6 t ogether with the nitrogen atomto which they are

attached, forman optionally substituted heterocycle, R57 represents a
hydr ogen ator@b@iﬂgaﬂ,hﬂégeredﬂm@;dbemmm& radical, 25 - 5 MAY 2004 -60
R58 and R59 repreSent, 1ndependently, a hydrogen atomor an al kyl radical,

or R58 and R5 t oget her, wi t e nitrogen atomto which they are attached
forman opti ‘é‘IrFE‘%ﬁPbssﬂ‘?ﬂch'&‘ebheterocycl e; p being an integer conprised
between 0 and 6; 5 Het represents a heterocycle

. . |1 . it
salts with nimewell astie aidition salta syithsmpera2p °ﬁ%%§]"@ﬁ&“a§mmﬁ]%ﬂ%}éﬁ%

organi ¢ bases of

sai d conpound érh) formila D he exception of the conpounds
o oL pch RO et

of formula (1 en Het represents tetrahydrofuran or
tetrahydropyran, Rl represen the OR3 .ragi L 1 RVHI @GP WRER 'Hdt Ngpr@sentsO
hydr ogen atonwfhnﬂlaIWFP“%Qf %ﬁ?,%%&@%‘gg g;;;({??gnﬁv\;l %gmi C%Em}nréea
het er ocycl oal keahy@eieal oofetriltyidodpyra, BOmensescaty thy O igal ity B fepre ]
al kyl car bonyl ryl car bonyl K Galkyléa66, f radidaP thechetareaynloglkal
hydr ogen afd "?Yﬁ?‘é?é?’b%Bﬂ’r 5}{ ta@’-%g}'lb%%ﬁgal Wi t hﬁﬂf a%&on&%eﬁz%&gonﬂ or
represents - CaadiéaRaah -vaied Ramnexted iyt |3 Ferson- 3iom, ARYICPONEs \idunds ©
according to ¢l i MadnoriN MG, o3 fepfskrts atytirdgen and ]t epeasents shedble)yc radical
with p =0, then X represents _Co_N(R45)-C(R46R47).CO- with R45=R46=H.

2. Compounds according to claim 1, characterized in that Het represents a monocyclic
15 radical containing 1 to 2 heteroatoms chosen from O and N.

3. Compounds according to one of claims 1 to 2, characterized in that Het represents
tetrahydrofuran, dioxolane, pyrrolidine, 1,3-oxazolidine, and R! represents the hydrogen
atom, the -OR3 or oxo radical.

4. Compounds according to one of the previous claims, characterized in that X represents

20 «(CHa); ~(CH2),-CO-, -O-(CHy),-CO-, -.CO-N(R#5)-D-CO-, -N(R#5)-CO-(CH2),-CO-,

L -N(R#5)-CO-C(R*$R*7)-CO-, N(R45)-CO-NH-C(R*6R47)-CO-, -N(R45)~(CH2),-CO-,
-CO-N(R45)-C(R#6R47)-CO or -Z-CO-.

5. Compounds according to claim 4, characterized in that R4S and R*7 represent the
hydrogen atom, R4 represents the hydrogen atom, an alkyl or pheny! radical, D
25  represents the phenylene radical and Z represents the thiazole radical.

6. Compounds according to one of the previous claims, characterized in that R? represents
a hydrogen atom or an aralkyl radical, and preferably benzyl.

7. Compounds according to one of the previous claims, characterized in that A representi
' - 2
either A1 with W representing the sulphur atom; or A’l; or A2 with R2, R? and R
30 which représent, independently, a hydrogen or an alkyl radical and Q which represents

AMENDED PAGE




15 radical containing | to 2 heteroatons chosen fromO and N. 3. Conpounds
according to one of clains 1 to 2, characterized in that Het represents
.tetrahydrofuran, dioxolane, pyrrolidine, 1,3-oxazolidine, and Rl reprgsﬁwezs
the hydrogen atom the -OR3 or oxo radicalei-4. Conmpounds according to” 004
of the previous clains, characterized in that X represents 20 -(CH2)n ,
-(CH2)n CO-, -O(CHZnCO -CONR45)-D-CO, N(R45)-CO (CH2)n CO-,
- N(R45) - CO- C(R T (r6p#éseRtigOthe
- CO N(R45) - O R ;) £ 8y %%@53@%% sgagécgg}roéu%aﬁ?c oies 4,
characteri zed +(6tha@dlﬁﬂ,5 and R47 represent the hydrogen atom R46
represents the hydrogen atom an al kyl or phenyl radical, D 25 represents
the phenyl ene gadifpdums decbrdifPIRGRIhd Peviolls damhs chastiterided i thaCAmppressiss
according to one of the previous clainms, characterized in that R2
represents a ARHGHEWSEHR BMOr an aral kyI radical, and preferably benzyl.
7. Conpounds according to one of the previous clainms, characterized in that
A represents either Al with WHepresentl ng t he sul phuH atom or N; or A2
with R24, R25 and R26 30 s . N drogen or an
al kyl radical and Q whic 4004 - OR33; or
A3 with T representing t i ; , esenti ng t he
-(CH2)- radical, 8. ConpoO®yg e
characterized in that A represents a radi cal chosen fromHCH3 5 9.
Conpounds corresponding to one of the follow ng fornul ae: (2R) 6- hydr oxy- N-
[ (3S)-2-hydroxytetrahydro-3 -furanﬁl -2,5,7, 8- tetramecml - 3, 4-di hydr o-

2H- chr onene- 2- car boxam de;
S) - 2- hyd:r QX yLe rahy
0) - I ] ami no
CH;

N-1- (4-ani i nophenyl ) H{$.4-
s 9, Compounds corresponding to one of the following formulae:

succi nam de;

(3 9-3- { [4-(4-anilinod r €R; furanyl

acet at e;

(2R)—6-hydroxy-N-[(3.5')—2-hydr0xytetrahydro-3-furanyl]-2,5,7,8-tetramethyl-3,4-dihydro-
2 H-chromene-2-carboxamide;

N-1-(4-anilinophenyl}-N-4-[(3S)-2-hydroxytetrahydro-3-furanyl] succinamide;
(38)-3-{ [4-(4-anilinoanilino)-4-oxobut_anoyl]amino}tetrahydro—Z-furanyl acetate;

3 10 N-1-(4-anilinophenyl)-N-4-[(18)-1-(1,3-dioxolan-2-yl)-3-methylbutyl} succinamide;
N-1-(4-anilinophenyl)-N-3-[(3S)-2-hydroxytetrahydro-3-furanyl}-2-phenylmalonamide;
3-(4-anilinoanilino)tetrahydro-2-furanol;

N-[(18)-1-({[(3S)-2-hydroxytetrahydro-3-furanyl]Jamino} carbonyl)-3-methylbutyl]-104-
phenothiazine-2-carboxamide;

15 (38)-3-({(25)-4-methyl-2-[(1 0H-phenothiazin-2-ylcarbonyl)-amino]pentanoyl}
amino)tetrahydro-2-furanyl acetate;

N-[(38)-2-hydroxytetrahydro-3-furanyl}-2-(104-phenothiazin-2-yl)-1,3-thiazol-

4-carboxamide;




1o N-1-(4-anilinophenyl)-N4-[(1S)-1-(1, 3-di oxol an-2-yl)-3-net hyl butyl]

succinamde; N 1 -(4-ani linophenyl)-N-3 - [(3 §)-2-hydroxytet rﬁa@xﬁm
-furanyl] -2-phenyl mal onani de; 3-(4-anilinoanilino)tetrahydro-2 ’I
N[(1 S-1-({ [(3 S)-2-hydroxytetrahydro-3-62uranyl ] am no }
carbonyl)-3-nethyl butyl]-1 O+ phenot hi azi ne-2-carboxam de; 15 (3S)-3-({
(2S)-4-methyl-2-[(1 OH phenot hi azi n- 2-yl car bonyl ) - am no] pent anoyl }

am no) tetrahy ] bonvl}phenyl lOH-
S) - 2- hydroxytg\]iaﬁﬁg ura iiigr ?’L%Aaej?g? |a£120|n”5 y] 1,3-thi azol -
4- car boxami de;phen mezzambommﬂpm (1[(3

S) - 2- hydr oxyt etrahydro 3-furanyl ] am no} carbonyl)phenyl]-1 O+

phenot hi azi ne-g ?gs O hydr n&hycﬂro@{-ﬁir:ﬁ@l]am1no}carbonyl) -3-methylbutyl]-
S) 2- hydr oxyt et rah - 3-Tur ag}% mdﬁo car bonyl ) - 3-net hyl butyl]- |1
OH phenot hi azi kfdi-pt @‘Q%BW%%]

(39)-3-({(2S)-4-nethyl -2-[ (10H phenot hi azi n- 2-yl car bonyl ) am no]
pent anoyl ) am A@B}-8L(f 2isy-armethyl BH[Gﬂﬁ-ptmnuﬁﬁanrez-ylcarbonyl)ammo]

39) - 3- 2S) - 4- et hyl - 2 - | car bonyl

gm )no] péi\g anéﬁ?ﬁﬁo%?mlq é{eﬁ%&c@@'ﬁ'@&%@ 3y3 di met Kyl) but anoat e; (3

S)-3-( { (2 S)-4-nethyl-2 ﬁt{ngl enoth| a2| n- 2-yl carbanyl )am n pent)anoyl

} amno) 10 t(éS)-aﬁy(dSMzm anl(l0 zmlmem@svl g@yl)(afm(l@ AN 2.1 (1

OH phenot hi azig Q?%g, e AR ) REahbsiaeyl } am no) tetrahydro-2-furanyl
35) -

I
phenyl acet at e; 3-({ (28 -4-met'hyl -2-[ (1

(255 5 Cai et HAPIHGBR A me PO BRgans- (G R o R ot T

CH- phenot hioazitﬁnﬂt)ylf@a-rfheﬂyllb):nmmo] pent anoyl }ami no) tetrahydro-2-furanyl

4- mor phol i necar boxylate; N { (1 S)-3-nmethyl- | -[(3-0x0- |
- l'i di nyl o\ L
zngrg diot Zrz(%%%?fi?@% érdé ‘}y?p f)ﬂ@gﬁtﬁaﬁ%ﬁ I 2ALRE5R)affid]perHofB amino)
S) - 2- hydr oxyt etetrahyde- z}cetate

(35)-3-({(2S)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)amino]pentanoyl } amino)
tetrahydro-2-furanyl (25)-2-(dimethylamino)-3-phenylpropanoate;

15 (3S)-3-({(2S)-4-methy)-2-[(10H-phenothiazin-2-ylcarbonyl) amino]pentanoyl}amino)
tetrahydro-2-furanyl 4-morpholinecarboxylate;

N-{(1S)-3-methyl-1-[(3-0x0-1-pyrrolidinyl }carbonyl]butyl } - 104-phenothiazine-2-
carboxamide;

2-(3,5-di-tert-butyl-4-hydroxyphenoxy)-N-[(3S)-2-hydroxytetrahydro-3-furanyl]
20 acetamide;

N'-[(3S)-2-hydroxytetrahydro-3-furanyl}-2-phenyl-N°-(1-propyl-2,3-dihydro-1H-indol-5-
yl)malonamide;

N-(2-anilinophenyl)}-N'-[(35)-2-hydroxytetrahydro-3-furanyl]urea;

N'-[(3S)-2-hydroxytetrahydro-3-furanyl]-N-(1-propyl-2,3-dihydro-1H-indol-5-yl)
25  ethanediamide;

(ZR)-N-[(18)-1-(1 ,3-dioxolan-.?-yl)-2—ph_enylethyl]-6-hydroxy-2,5,7,8-tetramethyl-3,4—
dihydro-2H-chromene-2-carboxamide; -

N-{(3S)-2-hydroxytetrahydro-3-furanyl}-5-indolinecarboxamide.




20 acetamde; N -[(3
S)- 2- hydr oxyt et r ahydr o- 3-fur anyl | - 2- phenyl - N3- ( 1- propyl - 2, 3-di hydro- |
.Hindol -5- yl)nmal onam de; N-(2-anilinophenyl)-N-[(3 - B:MAY 2004
S) - 2- hydr oxyt et rahydro- 3-furanyl Jurea; N -[§R
S) - 2- hydr oxyt et rahydr o- 3-furanyl ] - N2- (I -propyl -2, 3-di hydro-1 H i ndol -5-yl)
25 et hanediam de; (2R -N-[(1
S)-1-(1, 3-di ox - 2- - 2- ph - B — B tetramet hyl - 3, 4-
di hydr o- 2H chr gdﬂz"%e’gia{%&)é?%’éggﬁ‘?ﬁgé‘ge‘ﬁ‘h%%éﬁ“@ Y cfairts 71,
S) - 2- hydr oxytetr ahi;dr o- 3-furanyl ] -5-indol i necar boxam de. - 5 AM 2004 -63
10. As nedi cantht &} SCOMPOSIIGNH GCAMMPIING, oS AcHV¢rsingredigny  al jleast one

Phar maceuti cal G?Eﬂﬁﬁk%ﬁ%e@l%@mrﬁim& as active ingredient, at |east one
medi canent as Iéle ined in claim10. 12. Use of conpounds of formula (la) as

defined above, Aa-Xa N--Ya Hip racemc, ,enantjoneric, diastereoisoneric
formor all co%i%ﬁ&?ﬁp%mdﬁﬁgg’gn%@?sﬂ?&eaﬁ Yf* Ral represents a
hydrogen atom an -OR3, -SR3, oxo or cyclic acetal radical, in which R3
represents a hydrogen atom an al kyl, arylal ky)- R,!
het er ocycl oal kyl carbonyl , al kyl a_r_gean_yh,_?r I . or aral kyl carbonyl
radi cal, in which the al kyl, ar‘% hqt er dcygl oal radi cal s are
optionally substituted by one or noreH dentica

or fferent substituents
chosen from alkyl, OH, alkoxy, nitro, cyano, hal ogen -NRAR5 R4 and R5
represent, independently, a hydrogen atomor an al kyl radical, or R4 and
15 R5 together with the nitrogen atomto which they are attached form an,
optional |y suimstacenice enantipmeneydisscreqrsonercefoarasarallcombipaliong of thise formsy in
al kyl, aryl or,gf#l kyl radical, the aryl group being optionally
substituted by one or nore identical or different radicals chosen from

- OR6,

R,! represents a hydrogen atom, an -OR3, -SR3, oxo or cyclic acetal radical,
in which R3 represents a hydrogen atom, an alkyl, arylalkyl,
10 heterocycloalkylcarbonyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl radical,

in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted by
one or more identical or different substituents chosen from: alkyl, OH, alkoxy,
nitro, cyano, halogen or -NR4R%

R4 and RS represent, independently, a hydrogen atom or an alkyl radical, or R* and
15 RS together with the nitrogen atom to which they are attached form an optionally
substituted heterocycle,

R,? represents a hydrogen atom, an alkyl, aryl or aralkyl radical, the aryl group being
optionally substituted by one or more identical or different radicals chosen from: -ORS,
-NR7RS, halogen, cyano, nitro or alkyl,

20 in which R6, R7 and R8 represent, independently, a hydrogen atom, an alkyl, aryl,
aralkyl, alkylcarbonyl, arylcarbonyl or aralkyicarbony] radical’

A, represents

either an Al or A'l radical




-NR7R8, hal ogen, cyano, nitro or alkyl, 20 in which R6, R7 and R8
represent, independently, a hydrogen atom an alkyl, aryl, aral kyh’,

. al kyl carbonyl, aryl carbonyl or aral kyl carbonyl radical, Aa represe M 2004
either an Al or A 1 radical - 5 MAY 2004 -4 R14 Rol RO RL N N_ or Rl12
R13 7- Ro RI3 Al A'] in which RO, RO Rl1l1l, R12, R13 represent,

I ndependently, a hydrogen atom a halogen, the OH group, an al kyl, al koxy,
cyano, nitro or -NR 15R16 radicgl, R15 and R16 represent, j,ndependently, a
hydrogen atom an al kyl radicalfjor a 5 -COR1l7 group, or ‘R15 and R16
together with the nitrRYen atonmyto whi g they aRé! n

optionally substitute h RIY{ represe
adl ;

al kyl, al koxy or NR1 id A9 R
hydr ogen atom or an al k%/ 1 R J : tnge
nitrogen atomto whi chRitey are attachdd form arR!310 optional |y Bubstituted
het erocycl e, R14 represents a hydrogen atom an al kyl radical or,,a - COR20
group, R2 represents a hydrogen atomAhn al kyl, al koxy, aryl, ar‘%?kyl

het erocycl oal kyl or -NR21R22 radical, in which the alkyl, aryl or

het erocycl oal kyl radicals_are optionally substituted 15 by ope or nore

i dentical or di ffellneWblchuB%tR{OU&"{:SR?I%J%I&FF&PTF% '&ﬂﬂiﬂ“f‘er{‘ﬁ; a gﬁm atgmy Ag,

cyano, ‘hal ogen or pdhEtR5ihe BH g ol G SéYano, S HLNFUAR ofadicalhy dr ogen
or 1

atomor an al kyl radical,

R!5 and R!6 represent, independently, a hydrogen atom, an alkyl radical or a
5 -COR!7 group, or R'3 and R16 together with the nitrogen atom to which they are
attached form an optionally substituted heterocycle,

R!7 represents a hydrogen atom, an alkyl, alkoxy or -NR!8R!? radical,

R18 and R!9 represent, independently, a hydrogen atom or an alkyl radical, or R18
and R!9 together with the nitrogen atom to which they are attached form an
10 optionally substituted heterocycle,

R4 represents a hydrogen atom, an alkyl radical or a -COR20 group,

R20 represents a hydrogen atom, an alkyl, alkoxy, aryl, aralkyl, heterocycloalkyl or
-NR21R?2 radical,

in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted
15 by one or more identical or different substituents chosen from: alkyl, OH,
alkoxy, nitro, cyano, halogen or -NR4R%

R2! and R2? represent, independently, a hydrogen atom or an alkyl radical, or R2!
and R22 together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

20 W represents a bond, O or S or also an -NR?3 radical, in which R?3 represents a
hydrogen atom or an alkyl radical;

or an A2 radical




and R22 together with the nitrogen atomto which they are attached form an
optionally substituted heterocycle, 20 Wrepresents a bond, 0 or S&)MA\amgp
.an -NR23 radical, in which R23 represents a hydrogen atom or an al kyl
radical; or an A2 radical - 5 : MAY 2004 - 6&. R26 R24 in which A2 R24, R25
and R26 represent, independently, a hydrogen, a hal ogen, the OH or SR27
group, an al kyl, al kenyl, al koxy radical or an -NR28R29 radical, 5 R27
represents a hydrogen atom or an al kyl radigzal, R28 and R29 represent,

i ndependent|ly, a hydrogen atom an al k%l or a - -COR30 group, or R28
and R29 together with the nitrogen ato Wi ch they are attached form an
optionally substituted heterocycle, 5’3’ pent s a hydrogen atom an

al kyl , al koxy or NR31 R32 radical, 1 R32 represent, independently,
a hydrogen atomor an al kyl radical, or R3I1 and R32 together with the
nitrogen atomto which they are attached B%rm an Apptionally substituted
het erocycle, Q represents -OR33, -SR33, -NR34R35 or an aryl radical
substituted by one or nore identical or different substituents chosen
from hal ogen,- t heifkhighoup, an al kyl, 15 al koxy, cyano, nitro or -NRL5R16
radi cal, R33 represents a hydrogen atom an al kyl, aryl al kyl,

het er ocycl oal kyl ca | car honyl rvid.carb r b
radical, in which [‘E‘e)% 2o ?‘E%WS%’P Wé?peef’g%fy}dc‘!r %Q’V‘E’Q’?é“r%q‘?a?aﬁﬂé’k%%eﬁmpgk
optional |y substi t ptoap, antajkybredkenyl, alkory radisat oreal-NR2EREF rédieadnt substituents
chosen from alkyl, OH 20 al koxy, nitro, cyano, halogen or -NR4AR5 R34 and

R3S represent, indgeeppRllya hirbpedlaas Br & A&y radical] ky! radical or a -CO

R28 and R2% represent, independently, a hydrogen atom, an alkyl radical or a
-COR3? group, or R28 and R?? together with the nitrogen atom to which they are
attached form an optionally substituted heterocycle,

R30 represents a hydrogen atom, an alkyl, alkoxy or -NR31R32 radical,

10 R3! and R3? represent, independently, a hydrogen atom or an alkyl radical, or R3!
and R3? together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

Q represents -OR33, -SR33, -NR34R35 or an ary] radical substituted by one or more
identical or different substituents chosen from: halogen, the OH group, an alkyl,
15 alkoxy, cyano, nitro or -NR!5R16 radical,

R33} represents a hydrogen atom, an alkyl, arylalkyl, heterocycloalkylcarbonyl,
alkylcarbonyl, arylcarbonyl or aralkylcarbonyl radical,

in which the alkyl, aryl or heterocycloalkyl radicals are optionally substituted
by one or more identical or different substituents chosen from: alkyl, OH,
20 alkoxy, nitro, cyano, halogen or -NR4R¥

R34 and R3S represent, independently, a hydrogen atom, an alkyl radical or a -CO-
R36 radical, or together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

R36 representing an alkyl radical;

25 or an A3 radical




R36 radical, or together with the nitrogen atomto which they are attached
forman optionally substituted heterocycle, R36 representing anh§§hwhmu
.radical; 25 or an A3 radical - 5 : MAY 7004 -66 CH3 A3 in which

represents a hydrogen atom an al kyl, aryl agkyl, heterocycl oal kyl carbonyl,
al kyl car bonyl, aryl carbonyl or aral kyl carbonyl radical, in which the alkyl,
aryl or heterocycloal kyl radicals are optionally substituted 5 by one or
nore identical or different substit gﬂtscﬁhosen from al kyl, OH al koxy,
nitro, cyano, halogen or -NR4R5: T represemts a -(CH2),,,- radical with m=
1 or 2; or an A radical R38 A4 10 IQ h R38 represents a hydrogen atom
an al kyl, -(CH2)g-NR39R40 or aral kyl . th Haryl group bei ng
optionally substituted by one or nore i cal 3different substituents
chosen from OH alkyl, hal ogen, M, 0%, ~al koxy or~-NR39R40, g being an

i nteger conprised between 2 and 6; "or an!A5 radical 15 in which R 38 and
R'38 represent independently a hydrogen G@Hom nitro, o3-NR 39R 40, an al kyl
or arylalkyl radical, the aryl group being optionally substituted - 5 , MAY
2004 -67 by one or nore identical or different substituents chosen from

OH, the alkyl, haj o0& 0, AlkQXts OTa NF3ARYEn M astomal San RaBi,
and R40 represent, 1 ndependently, "a hydr%%g at]g ﬁg al k%{I lra]goi CF| .or a
-COR41 group, or RbgergpyFlqalitylesrbanyhglicylcarbroylgary 5@9 or fraylgankony Ifafil(ﬁglen
atom

in which the alkyl, aryl or heterocycloalky! radicals are optionally substituted

5 by one or more identical or different substituents chosen from: alkyl, OH,
alkoxy, nitro, cyano, halogen or -NR4R%

9

T represents a -(CHa),,- radical withm =1 or 2;

or an A4 radical

R38

SO

10 in which R38 represents a hydrogen atom, an alkyl, -(CH;)-NR3°R* or aralkyl
radical, the aryl group being optionally substituted by one or more identical or
different substituents chosen from: OH, alkyl, halogen, nitro, alkoxy or -NR3%R40,

Ad

q being an integer comprised between 2 and 6;

or an A5 radical
\N R'38
Sc o
15 in which R'¥® and R"3 represent independently a hydrogen atom, nitro,

—NR'39R"“0, an alkyl or arylalkyl radical, the aryl group being optionally substituted




5 forman optionally substituted heterocycle, R41 represents a hydrogen
atom an al kyl, al koxy or -NR42R43 radical, R42 and R43 represent, 5 MAY 7004
.independently, a hydrogen atomor an alkyl radical, or R42 and R43
together with the nitrogen atomto which tley are attached form an
optionally substituted heterocycle, 10 T representing a -(CH2)n, - radical
wth m=1 or 2, or finally an A6 radical in which R44 represents a

hydr ogen at om theoy%eg%%@nd A gryge)nﬁ eefafuenisaeh&ak frok? 8, the alkyl,

represents -(CH2)

- N( R45) - CO- D- CO-, halagen,Niwa sk @y@& radizals, CI-|:CI-|-(CHZ),,- ,
-N(R45) - (CH2) n CO -N( R45) - CO- C(R46R4A7) - CO-, - O (CH2) n- CO-,

- g( (3%5) 80 NH- ( R‘i@miﬁ)ﬁlcﬁh all.nd -FOOYRirE¥e R, ifdeRAfIBALTY, -acﬁ'a}drogeﬁ-a(daﬂ?nbﬁlkﬁ@dlw
- represents ene pna

nore identical or OTZUC&ﬁ;’f?@%/%"‘r ‘QEHQOSEB‘SS An hﬁ?n%eﬂe M %ﬁo Xoé)%_?tt%
nitro, hal ggen, Cwaﬂﬂaneﬁndmllp@m:)shmtedmambley esterified by an aI kyl
radical; Z represents a heterocycle, R45 represents a hydrogen atom or an

al kyl radical, R4 And R4 t.Sf-?iﬁ%%?g'?%‘ %li’%?@gﬁ’ngﬁ%{)lyp abydrggen atom an

al kyl, aryl or ara ky'fprese aryl groups of V\/mch are
opt i onal |y substituted by one or nore i dent i cal or different %
chosen from the (4f?andiR* wepresgah independsntlyy|adpdrogen atory or ap 0r5

2004 - 68 aral Koxy, arar ghs edgeme; Riith e \NRABPAD attivl 16 akhiok ttheyd afeu priavhied d‘armhlam
esterified by an al kyl %‘gl cal ; R48 and R49 represent, independently, a

hydrogen atom an eRtepally subsutaed deterocYders o group, or R48 and R49 t oget her
with the nitrogen atomto which they are attached forman 5 optionally
substi t ut e het er oT yspr@entitiph A €Hp )gs exdical withydr dge, at om an al kyl , al koxy
or -NR51R52 radical, R51 and R52 represent, independently, a hydrogen atom

or an al kyl radi Ca&rﬁn%f]yﬁﬂ%%«ﬂczﬁew

in which R%4 represents a hydrogen atom, the OH group or an alkyl or alkoxy
radical;

15 X, represents -(CHz)~ -(CHy),-CO-, -N(R*5)-CO-(CH),-CO-, -N(R%5)-CO-D-CO-,
CO-NR#¥)-D-CO-, -CO-D-CO-, -CH=CH~(CHp),-CO-, -N(R%)-(CH;),-CO-,
N(R¥)-CO-C(R¥R4)-CO-,  -O-(CHp),-CO-,  -N(R*5)-CO-NH-C(R*R*7)-CO-,
-CO-N(R45)-C(R46R4")-CO-, -S-(CHy),-CO- or -Z-CO-;

D represents a phenylene radical optionally substituted by one or more identical or
20  different radicals chosen from alkyl, alkoxy, OH, nitro, halogen, cyano, or carboxyl
optionally esterified by an alkyl radical;

Z represents a heterocycle,

R45 represents a hydrogen atom or an alkyl radical,

R4 and R47 represent, independently, a2 hydrogen atom, an alkyl, aryl or aralky} radical
25  the alkyl and aryl groups of which are optionally substituted by one or more identical or
different substituents chosen from: the OH, -SH, halogen, nitro, alkyl, alkoxy, alkylthio,




together with the nitrogen atomto which they are attached form an
optionally substituted heterocycle; 1 o n being an integer conprlsqﬂwzmg
between 0 and 6; Ya represents -(CH )P , -C(R53R54)-(CH2) - ,
-C(R53R54) - CO-; R53 and R54 represent, indegpgendently, a hydrogen atom an
al kyl radical, an aralkyl radical the aryl group of which is optionally
substituted by one or nore identical or different substituents chosen

f h Qi o))} e
97 7, Al A M o A S Sty

R56 represent, 1T a hydrogen atom Kyl radical o
group, or R55 mdigaRs56 together with the nitrogen atomto which they are
attached forman optionally substituted heterocycle, R57 represents a

hydrogen at om R&Na@ R¥ repédéRiX independdi Rb BydroghrC alom, 28 K8 radidalR% -CORSO
represent, independeﬂgsy, %pécér@gen. tom.or an al I%I n}[dtbcal 9% Rﬁ?oan
R59 toget her SIOHR. YHE" AN RIGIMECUEL WD B fireern 31e8) 14 hich ey & & hethiom
optional | y subgptidndllgsubstimieieeyadyele, p bei ng an i nteger conprised between 0
and 6; Heta represents a heterocycle, 25 as well as addition salts with

m neral and or gagu i L ' Eglel b sh of said
conpounds of g ne?éﬁe%éf&nﬁo%)a@@o#%?% pre g’?gﬂio?\l o?a%%éldi canments for
the treatnent of pathol ogies where calpains and / or reactiyve oxy

speci es are i nRS} anskR>2remesgny indppandegtly, phydragen gtom shgurliy Jadieals ‘Hr!%E Ir‘]’-Hd R'h)

according to clpkeddithfky m%gelpatsmbamiaﬂmeﬁ arelR@LfaNBAh 3n bptionally substituted
treatment of pathol oqi es involving reactive oxygen species. 14. Use of

conpounds of f8FEPC¥ a) according to claim 12, for the preparation of
medi canments for the treatnment of pathol ogies involving reactive oxygen
speci es anth 5noaingannmeget tompeeddetvesemicamdds of fornula (la) according to
one of clainms 12 to 14, for the preparation of nedicanents for the

treatment of pytRolagh&s G, NLEABRIQWHIY, -CRSIR)-CO-;

R53 and R54 represent, independently, a hydrogen atom, an alkyl radical, an aralkyl

radical the aryl group of which is optionally substituted by one or more identical or

different substituents chosen from: the OH group, halogen, nitro, alkyl, alkoxy,
15 _NR55R56’

R55 and R56 represent, independently, a hydrogen atom, an alkyl radical or a -COR5?
group, or R35 and R36 together with the nitrogen atom to which they are attached form an
optionally substituted heterocycle,

R57 represents a hydrogen atom, an alkyl, alkoxy or -NR38R59 radical,

20 R58 and R59 represent, independently, a hydrogen atom or an alky! radical, or R38 and R
together with the nitrogen atom to which they are attached form an optionally substituted
heterocycle;

p being an integer comprised between 0 and 6;
Het,, represents a heterocycle,

25  as well as addition salts with mineral and organic acids or with mineral and organic bases
of said compounds of general formula (I),

for the preparation of medicaments for the treatment of pathologies where calpains

and / or reactive oxygen species are involved.




I mmunol ogi cal di seases, cardiovascul ar and cerebrovascul ar di seases,
disorders of the central or peripheral nervous system osteoporosi ss5-MAY 2004
.muscul ar dystrophies, proliferative i 0O di seases, cataracts, organ

transpl ants, auto-inmune and viral diseasesgg-cancer, and all pathol ogies
characterized by the excessive production of ROS' s and / or activation of
cal pai ns. 16. Use of corrpounds of fornmula (la) according to one of clains

12 to 15, char Ne, Irf&{hg t f

cont ai ning 1t b20Re PEampBuidsaH [l B BBl RS, i e Riraion of
of fornmula (I ar)nedmempntsﬁgthmtrmermof pathr:lngle.s.mvr)lylrmcathapme@rsm@ in that
Het represents tetrahydrofuran, dioxolane, pyrrolidine, 1,3-oxazolidine,

and R repr eS?&“@fé e cbmﬂaaﬁerbfefoermat@g aceldify toP¥aini adi %14 thelﬁ'epépﬁﬂ)rpéf

conmpounds of fornu according to one of clains 12 to

characteri zed U’Eé"’?“i’i‘e’t’tﬁ pr she HpAtRER PE Pathelgg)es m""ll”eglzr)eﬁc"(‘,@oxygen species and
SO (CH2)"- GO, cal (R45) D CO, -N(R45)-CO (CH2)n CO,
- N( R45) - CO- C( RA6R47) . - N(R45) - CO- NH- C( R46RAT) - CO-, - N( R45) - (CH2) - CO-,

CO- N( R45 1 |
accor & ng)tcc,(?ilipﬁr%ggo ot 3, ot Or Bl RO B, 2 4 )
hydr ogen at om pRp&atienprafsmadisamérgs rfpunbgercam@mofanatmlngres oF zﬁlammm and
radical, D rep @gﬁélﬁgtzﬂemg%%}y' %v%%la?%d%b?o%@&ﬂﬁsﬁgéaéeé Qﬁ‘sofr&‘@%?'ﬂ@e

radi cal . npou ornmula (la) accordin ng 12
to 19, char act@?ﬂﬂile@f neAphasalt ﬂﬂ@%eﬁiﬁ@ﬁ’erﬁ’ﬁ@@rﬁ?w’aﬁgﬁg @ﬁ?ﬁ“"a“np &?"ﬂ'ﬂe
radi cgl agwl paﬁé£$§%| Mzg an &2 la‘ﬁﬁ eutoqﬂfmmu(rjm wifal f diseastdsa cdricay, and all
according to one cl ai s 0 characteri,ze epresents

o Ther AL wi ¢ nPabsiogis STy din Pt R Btogionst ROK st [PAeESaRiser
R25 and R26 whialpainepr esent, independently, a hydrogen or an al kyl radical
and Q which represents -OR33; or AB with T representing the -(CH2) 2-

radical; or Adyu g}-{@ r adi

22. Use of conp oun S OCPH&B &I Wﬁﬁlag@c I n too&%r?g%ia?ms Igrtér}r@?{ "%%éten%h

characterized m that Het reprepanty @ mopeeychc rageﬁa&gqm ining drtofd hgterpatoms chosen from ]
15 andN.

17. Use of compounds of formula (I} according to one of claims 12 to 16, characterized
in that Het represents tetrahydrofuran, dioxolane, pyrrolidine, 1,3-oxazolidine, and R!
represents the hydrogen atom, the -OR3 or oxo radical.

18. Use of compounds of formula (I,) according to one of claims 12 to 17, characterized
20 in that X represents ~(CH,),-, -(CH2),-CO-, -O{CH,),-CO-, -CO-N(R%)-D-CO-,
-N(R#5)-CO-(CH;),-CO-, -N(R#5)-CO-C(R4R*47)-CO-, -N(R#5)-CO-NH-C(R*R47)-CO-,

‘ -N(R#5)-(CH3),-CO-, -CO-N(R*5)-C(R46R47)-CO or -Z-CO-.

19. Use of compounds of formula (Ip) according to claim 18, characterized in that R45
and R47 represent the hydrogen atom, R*6 represents the hydrogen atom, an alkyl or
25  phenyl radical, D represents the phenylene radical and Z represents the thiazole radical.

20. Use of compounds of formula (1) according to one of claims 12 to 19, characterized
in that R? represents a hydrogen atom or an aralkyl radical, and preferably benzyl.

21. Use of compounds of formula (I,) according to one of claims 12 to 20, characterized

in that A represents either A1 with W representing the sulphur atom; or A'l; or A2 with

30  R2?4, R?5 and R?¢ which represent, independently, a hydrogen or an alkyl radical and Q
which represents -OR33; or A3 with T representing the -(CH,),- radical; or A4 with T
representing the -(CH3)- radical,




CH3 23. Use of conpounds of fornula (la) according to one of clainms 12 to
22, characterized in that they correspond to one of the followng _
fornulae: 5 = & MAY 2004
(2R) - 6- hydr oxy- N-[ (3S) - 2- hydr oxyt et rahydra-g-furanyl]-2,5,7, 8-tetranet hyl -3
. 4-di hydro- 2H chronene- 2-car boxam de;

N-1-(4-anili nophenyl) N-4-[ (3S) - 2- hydr oxyt et rahydr o- 3-furanyl ] succi nam de;
(39)-3-{ [4-(4napy ani | o022 chathdétided
Seotate: i 12 Chol FABhiso bt AR ACHRE BRE of BRAANI S

S)-1-(1, 3-di oxnlthiinAZ'eplIe mmﬁﬁyﬂmﬁﬁﬂffﬂ@ucm nani de; to

N-1- (4-anili nophenyl)-N 3-[(3S)-2-hydroxytetrahydro-3-furanyl]-2-phenyl mal o
nam de; 3-(4-anilinoanilino)tefrahydro-2-furanol; N-[I—(I S)-1-({ [(3

S) - 2- hydr oxyt et r ahydr o- 3- f uran ]am no } carbonyl - 3- et hyLut yl ] -

phenot hi azi ne- 2- car boxarpA et 1

OH phenot hi azi n- 2-yl car d anoyl

am no)tetrahydro-2-furarny 2 N [ (3 S) - 2= ydf oxyt e ydr o- 3
-furanyl ]-2-(1 OH phenot hi a2| - 2- yI) 1,3 -thiazol - 4-carboxam de;
N-[4-({1(3 S)-2-hydroxytetrahydro- 3- furanyl]am no} carbonyl)phenyl]-1 O+

gl-({ [(3
y51 butyI]
s 2- [(1

phenot hi azi ne- 2- car boxam de; - 5 MAY 2004 -71 N [ ( 1
S) - 2- hydr oxyt et rahydr 0- 3- Mty
10H- phenot hi azi ne- :

OH- phenot hi azi n- 2-yl c% fr.f uranyl
pivalate; 5 (3S)- 3 ({(28 2 Eo Ayl )
am no] pent anoyl }am y oate; (3

S)-3 -({ (2S)-4-nethyl [(1 O—I—phenot hi a2| n-2-yl car bo(D},lg)am no] pent anoyl }
am no) tetrahydro-2-furanyl benzoate; (3 S)-3-({ (2 S)-4-nmethyl-2- [(1
OH phenot hi azi n- 2-yl car bonyl )am no] pentanoyl) amno) 1 o

tetrahydro-2- fﬂ %p%lofphen 5Bk {rfiula (I,) according to one of claims 12 to 22, characterized
in that they correspond to one of the following formulae:

5 (2R)-6-hydroxy-N-[(35)-2-hydroxytetrahydro-3-furanyl]-2,5,7,8-tetramethyl-3,4-dihydro-
2 H-chromene-2-carboxamide;

N-1-(4-anilinopheny})-N-4-[(3S)-2-hydroxytetrahydro-3-furanyl] succinamide;
(3S)-3-{[4-(4-anilinoanilino)-4-oxobutanoyl]amino} tetrahydro-2-furany] acetate;
N-1-(4-anilinophenyl)-N-4-[(1S)-1-(1 ,3-dioxolan-2—yl)-3-methylbutyl] succinamide;

10 N-1-(4-anilinophenyl)-N-3-[(3S)-2-hydroxytetrahydro-3-furanyl]-2-phenylmalonamide;
3-(4-anilinoanilino)tetrahydro-2-furanol;

N-[(18)-1-({[(3S)-2-hydroxytetrahydro-3-furanyl Jamino} carbonyl)-3-methylbutyl}-10/-
phenothiazine-2-carboxamide;

(38)-3-({(25)-4-methyl-2-[(10H-phenothiazin-2-ylcarbonyl)-amino]pentanoyl }
15  amino)tetrahydro-2-furanyl acetate;

N-[(38)-2-hydroxytetrahydro-3-furanyl]- 2-(10H—phenoth1azm—2-yl) 1,3-thiazol-
4-carboxamide;

N-[4-({[(3S)-2-hydroxytetrahydro-3-furanyljamino } carbonyl)phenyl]-104-
phenothiazine-2-carboxamide;




(39)-3-(((2S)-4-nethyl-2-[(1 OH phenot hi azi n-2-yl car bonyl ) am no] pent_ag_%k gﬁm
am no) tetrahydro-2-furanyl (2S)-2-(dinethylam no)-3-phenyl propanoat ¥,

. 8)-3-({ (2S)-4-methyl-2-[(1 OH phenot hi azi n-2-yl carbonyl) am no] pent anoyl
}am no) tetrahydro-2-furanyl 4-norpholinecgtboxylate ; 15 N-{(1
S)-3-methyl -1 -[(3-o0xo0-1-pyrrolidinyl)carbonyl]butyl}-10H phenot hi azi ne- 2-
carboxam de; 2-(3,5-di-tert-butyl-4-hydroxyphenoxy)-N-[(3

S) - 2- hydr oxyt et r r o= 3wt yr,anyl acetam de: N - A .

S 2. hydr oxyt SIS B M ping s abpmy L merpyltutly

H i ndol - 5- 20 WH-phérmtidaiide]-dirboRamidet i nophenyl )-N - [ (3

S) - 2- hydr oxyt etrahydro-3-furanyl Jurea; N

-[ (3S) - 2- hydr ox¥%t atf, adr.Q- 3§45l A Ly botyBaghidydr o- 1

1 ndol -5y D) oA Al M Q0H preibgiartint 3y chyBafiin]

- di oxol an- 2- y| penfangyid ppineisirrhydrg-2rippnylpivatates "7 - g tetramet hyl - 3, 4- 25
di hydr o- 2H- chr onene- 2- car boxam de; N[ (3

S) - 2- hydr oxyt e3sphy ER8)-3-rhethymny[() 6.5-phastahiazieQayl kokenyl dmind}pentasoyl jaduse) i al

gr (I\)/g%cggbllt ??2':%%%90@9-% co§lr3%§8g§e%y%én%ape;ne of the followng formnulae: -

N-1- (4-anilinophenyl)-N-4-[(3S)-2-oxotetrahydro-3-fur anyl(;]succi nam de;
methyl (2 S)- 238§-3H4Q2Sk4anethylrbEh0 Hipheyothiazinghlearhemi pamialpenyanoyl }amino)

- 4- et hyl pent R?I%%r M sl 4seftiatd: nophenyl ) - N4- [ (|
S) - 1-f or nyl -3?{%\9 y %atyl }gﬂbggillﬂr?ar’ﬁ de; benzyl
3-(4-anilinoanilino)-3-o0xo-2-phenyl propanoate;, . 5 . .
3-(4-anili noanﬁ3ISD'ﬁcf)ﬁ(2§)'65€B¢‘§Y1p31gﬁ%ﬁﬂhﬁﬁﬁ?ﬁ%ﬂFﬂ@“ﬂ)M‘no]manl}ammo)

N-1- (4- ani {g nohamdrd-2¥ardny1(phedylaceaxqt et r ahydr o- 3- f ur anyl ] - 2- phenyl nal onami
de; 3 -(4-anilinoanilino)di hyd); 0-2(3 H)-furanone; nethyl

(2S) - 4- net hyl - 2, en [Pr=FA! ] ' e N
(29) - 4 mot hyl - GO R A A R A6 R oA AR P amin).
N-[(1 S)-3- net teyrkhydrg--furanyl (25)-2-(dimethylamino)-3-phenylpropanoate;
[ (3S)-2-oxot et rahydr o- 3-furanyl ] am no) car bonyl ) butyl ] -

(3S)-3-({(2S)-4-methyl-2-[(1 0H-phenothiazin-2-ylcarbonyl) amino]jpentanoyl }amino)

tetrahydro-2-furanyl 4-morpholinecarboxylate ;

15 N-{(1S)-3-methyl-1-[(3-ox0-1-pyrrolidinyl)carbonyl]butyl} - 10 H-phenothiazine-2-
carboxamide;

2-(3,5-di-tert-butyl-4-hydroxyphenoxy)-N-[(3S)-2-hydroxytetrahydro-3-furanyl]
acetamide;

N'-[(3S)-2-hydroxytetrahydro-3-furany]]-2-phenyl -N*-(1-propyl-2,3-dihydro-1H-indol-5-
20  yl)malonamide;

N-(2-anilinophenyl)-N'-[(3S)-2-hydroxytetrahydro-3-furanyl]urea;

N/ -[(3S)-2-hydroxytetrahydro-3-ﬁlranyl]-Nz—(l—propyl-2,3-dihydro—lH-indol-S-yl)
ethanediamide;

(2R)-N-[(18)-1-(1,3-dioxolan-2-yl)-2-phenylethyl]-6-hydroxy-2,5,7,8-tetramethyl-3.4-
25  dihydro-2H-chromene-2-carboxamide;

N-[(38)-2-hydroxytetrahydro-3-furanyl]-5-indolinecarboxamide.

24. As industrial products, the compounds corresponding to one of the following

formulae:




| OH phenot hi azi ne- 2- car boxani de; et hyl ,
2- (10H phenot hi azin-2-yl)-1, 3-thi azol -4-carboxyl ate; 2-(1

|
1
. O phenot hi azin-2-yl)- 1,3 -thiazol -4-carboxylic acid; = 5:MAY 2004
N-[ (3S) - 2- oxot et rahydro-3-furanyl ]-2-(l -72.

OH- phenot hi azi n-2-yl)-1, 3-thiazol -4- 15 carboxam de; nethyl 4-[(1
OH phenot hi azi n- 2-yl car bonyl ) am no] benzoat e;

4-[ (10H phenot hi azj n-2-vyl.car,bony! ] b ' a0 : . 3,.

S) - [ (2 oX of et r ahydr él'g'(%ﬁ%ilw?l] g%'rﬁ'?ﬂﬁﬁ'}oéoﬁ‘@ fe)?ﬂaﬁ%cﬁfi-lj]gfu{.i}fé_]’_éuc(:ﬁaﬂﬁ,
phenot hi azi ne- 2- car boxam de; 20 net hyl i 4- et hyl - 2_—[51

OH- phenot hi azi n- 1n;dﬂm;d(2ﬁjf%f|{[)4dﬁramdpmmha éﬂblm@?ﬂ)] HHpethylpeptgnoate;
OH phenot hi azin- | -yl carbonyl)am no] pentanoic acid; N[(1 S)-1-({ [(3
) 2. oxot et 1 ahydr gy 3§ UEARSHCAT 0§ Rashth)- 3 3nétRyIBy sticsinhmide;

OH phenot hi azi ne- I - car boxam d

N-[(1S)-1-(1,4-dioxa |ro4 ].non

25 phenot hi azi ne- i’f”(‘ﬁ’zbéi il BZO)EQ;;-QXEDY prop
-di-tert-butyl-4- hydroxyphenoxy) N [(3S)-2-oxotetrahydro-3 -furanyl]
acetam de s 5 MAY 32QGhilmoaniline)-3-ops-Gphenyippamuds acid;- pr opyl - 2, 3- di hydro-1

H i ndol - 5-yl am ne; 5 3-o0xo0-2-phenyl N-(1-propyl-2,3-dihydro-1

H i ndol - 5y|)bet [ . A M.

S) - 2- oxot et r ahydr o- g{%%}rﬂ;}%??]}%n%n ]{ﬁ#ﬁS)ﬁSc)x(cTtrahy%r?l furanyc}l 2h5}éern())dmakl)—rﬁa|mr{gel
5-yl) mal onam de;

N- ( 2- ani | i nopheny By@nmilimgpilipo)dityder-2@H)dwaoane; ur anyl Jurea; et hyl

oxo[ (1-propyl -2, 3-di hydro- | Hindol-5-yl)am no] acetate; 10 oxo[ (]

- propyl - 2, 3-di hydrrﬁuﬂyllcﬁsmaieﬂﬁd-ylnmm ﬁlﬁdnaﬂﬁzirmqmad:onm)idimb]p(eﬁﬁheﬁe({
[(2R) - 6- hydroxy 2,5,7,8-tetranet hyl - 3, 4-di hydr o- 2H chronmen- 2- yl ] carbonyl }

am no) - 3- phenyl pr
S) - 1- benzyl - 2- oxog?%\f?) yﬁ’?ﬁoﬁ%lgﬂw gé’ cfalébr?é]?'ny| - @Jpﬂl@nﬂmgflg 2H
10 N-[(18)-3-methyl-1-({[(3S)-2-oxotetrahydro-3-furanyl]Jamino }carbonyl)butyl]-
10H-phenothiazine-2-carboxamide; '

an)éat) 3-net hyl butyl]-1 O+

ethyl 2-(10H-phenothiazin-2-yl}-1,3-thiazol-4-carboxylate;
2-(10H-phenothiazin-2-yl)-1,3-thiazol-4-carboxylic acid,

N-[(3S)-2-oxotetrahydro-3-furanyl}-2-(10H-phenothiazin-2-yl)-1,3-thiazoi-4-

15 carboxamide;
methyl 4-[(10H-phenothiazin-2 -jélcarbonyl)amino]benzoate;
4-[(10H-phenothiazin-2-ylcarbonyl)amino]benzoic acid;

N-[4-({[(3S)-2-oxotetrahydro-3-furanyl]Jamino} carbonyl)phenyl]-10H-
phenothiazine-2-carboxamide;

20 methyl (2S)-4-methyl-2-[(10H-phenothiazin-1-ylcarbonyl)amino]jpentanoate;
(25)-4-methyl-2-[(10H-phenothiazin-1-ylcarbonyl)amino] pentanoic acid;

N-[(1S)-1-({[(3S)-2-0oxotetrahydro-3-furanylJamino } carbonyl)-3-methylbutyl]-
10H-phenothiazine- I -carboxamide; :

N-[(185)-1-(1,4-dioxa-7-azaspiro[4.4]non-7-ylcarbonyl)-3-methylbutyl]-10H-

25 phenothiazine-2-carboxamide;




chronmene- 2- car boxam de; 15 tert-butyl 5-nmethyl 1,5-indolinedicarboxyl ate;
1-(tert-butoxycarbonyl)-5-indolinecarboxylic acid; tert-butyl 5-({ [(3
. Sy-2-oxot etrahydro- 3-furanyl ] am no}car bonyl )-1-indoline carboxyl at € 5:MAY 200
tert-butyl 5-({ [(3 S)-2-hydroxytetrahydras3-furanyl ] ani no) AT 2004
carbonyl)-1-indoline 20 carboxyl ate.

2-(3,5-di-tert-butyl-4-hydroxyphenoxy)-N-[(35)-2-oxotetrahydro-3 -furanyl]
acetamide

5-nitro-1-propylindoline;
1-propy}-2,3-dihydro-1H-indol-5-ylamine;
5 3-0x0-2-phenyl-N-(1-propyl-2,3-dihydro-1H-indol-5-yl)-beta-alanine;

NL[(3 S)—2-oxotetrahydro-3-ﬁlranyl]-2—phenyl-N3-(1 -propyl-2,3-dihydro-1H-indol-
5-yl)malonamide;

N-(2-anilinophenyl)-N-[(3S5)-2-oxotetrahydro-3-furanyl]urea;
ethyl oxo{(1-propyl-2,3-dihydro-1H-indo}-5-yl)amino] acetate;
10 oxo[(1-propyl-2,3-dihydro-1H-indol-5-yl)amino]acetic acid;

methyl  (28)-2-({[(2R)-6-hydroxy-2,5,7,8-tetramethyl-3,4-dihydro-2H-chromen-2-
yl]carbonyl }amino)-3-phenylpropanoate;

(2R)-N-[(18)-1-benzyl-2-oxoethyl]-6-hydroxy-2,5,7,8-tetramethyl-3,4-dihydro-2H-
chromene-2-carboxamide;

15 tert-butyl 5-methyl 1,5-indolinedicarboxylate;
1-(tert-butoxycarbonyl)-5-indolinecarboxylic acid;

tert-butyl 5-({[(3S)-2-oxotetrahydro-3-furanylJamino} carbonyl)-1-indoline
carboxylate;

tert-butyl 5-({[(3S)-2-hydroxytetrahydro-3-furanyljJamino} carbonyl)-1-indoline
20 carboxylate.




