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bra.nched alkyl radicals havmg from 1 to’6 carbon atoms. Furthermore, Y will prgt)erably

[ 4- (6- abé mhesenn®d byihg 2 PYOH N OH)Y fadidahah reaiibly (B 5, 4n 2ndi praiabexypheno
4- ( 6- ami W52HPERinAirRted PESHIOW Ny | ) but yi | - 6- hydr oxy- 2, 5, 7, 8-t et r amet hyl - 2ch

anecar boxam de fumarate. Yet nore preferably, the products of general
mul a (1) Mair¢ pretierentiedlyethefcoopotinds ofr graprat foretuld (1) deschiped breviclslyowilnige
npou

i ngﬂﬁr\r[ Gosensuchhaty i et hyl et hyl ) - 4- hydr oxyphenyl ] - 4- net hyl - 2- . -
ridi nepen}\anam de hydrochl oride; -
S [ (6- am noP4CPRESINS: - 2- pyri di nyl ) butyl ] -2, 5- di hydr oxy- 3- (1- net hyl et hyl ) - ben
m de; -
m no- N- [ 4a tadlicabt hyl anmi no) phenyl J- 4- net hyl - 2- pyri di nepent ananani de
drochl oride; - { [4-(6-amni no-4-nethyl-2-pyridinyl)butylJanno }

[ (4-di met hyl am no) phenyl ] acet am de gydr ochl ori de; -
- am no- N-[ 3- (4- hydr oxy- 3- net hoxy- pheny - propenyl ] - 4- et hyl 2- pyri di ne-bu
anani ne hydrochloride; - 2-( {
4- (6-am no-4-net hyl - 2- pyri di nyl ) but y'+’] } nmethyl)-4,5-di met hoxyphenol .
br eover, the invention offers, as nev‘ié ustrial products, the conpounds
f general formula (I1) and(III) Ri o XY NN (Il) AAX-Y H((IIlI) S
aN zaa~: in which A represents a radical which traps free radicals, and in
articular: m—wﬁlchaldl ®eland;R, R re‘éerﬁzer%pend'eﬂﬂWH rBéen BoniNdle OH RIS SENT

ndependent I 0 rou a line r
r ang hed al éfr gt E‘I%‘R c?rﬂ(yi g}}for‘%ﬁ%é‘ﬁ?ﬁ?lvd@g E" 0 éc‘ir O algn}s.orgn % ﬁ‘
S 25ar bradical, omslso &7 anngBR and- I§R0gethéi(f@)xﬂa metl5etedivxy-rig, R r adi cal or

s yl enedi Sxgnd R orfientind iitdpefictlly P pRGac R0, NS ineh® By kbinchest ik

FS8havi ng f r ommadicabh®/imgafromnl tat@esbon atoms and preferably a hydrogen atom or a methyl or
ethyl radical,

I

- a 3,5-ditert-butyl-4-hydroxyphenyl or 4-(dimethylamino)phenyl radical,



d R6 representing independently a hydrogen atom a |linear or
al kyl radical having from1 to 6 carbon atons or an aromat§cJANINBE

oup and a linear or branched -- al kyl or al koxy radical having
6 cardmdicat oms, or NRSR6 constitutes a heterocycle with 4 to 6
whi ch contains from1l to 2 fgeterpatons chosen fromQ S and N, the

di ng nenbers being respectively E -S- and -NR -, 15 R~

 h= O T QD

nting a hydrogen atomor a |i hnched al kyl radical having
to 6 carbon atons - or a radid _Ra _in which R, R, R3
represent, independently, a RWO gﬁ at om a hal ogen, the OH group,
near or branched al koxy radical hawng from1l to 6 carbon atons, 20
so a radical R CH3 H3 CH3 - 6 ~~PJ t003 - 12 in which Rg

Car bah rarRe R ARABIR, bk, MguhaghoR fprokennln. Broffrmmyer
ut ed ljnegner branghsdalkaxyaadicalrhavimgrizomed tal &ydrbar atahspane dtaeiscaf R,
fromg, R(‘!)arﬁi R apreRPabi %Pesexﬁi’ngrtﬁpb?{sgﬂ%é,ea | inear or branched al kyl

having from1 to 6 carbon atons; 5 X represents a -(CHz) m Q-
CH Q. , g )mO(=W-Q, -(CHz) mNR~ ~C(=W-Q, -(CHz)m NR~
Q- oras R~ ~-C(=W-NR~Z Q, -(CH2)m NH ZNH C(=W) -,
N=C(R~6) - NR~Z-, -(CHZ)m CH=CH C(=W-Q radical or a linear or 10 30
ed al kenyl radical having from 103 6 carbon atons, Q representing a
a radical chosen fromthrg@i perjazi ne, honopi perazine, piperidine,
di ne or azetidine radicals, NeeSydadical s can be substituted by one
e |inear or branched al kyl rad havijngchyom 1 to 6 carbon atons,
tesenting one of the O or §.aterng g\ heNH group, Z representing a
‘ene radical optionally substitutéd byoone or nore hal ogen atons, m
n i nteger conprised between 0 a;ll36; Y represents an al kyl, al kenyl
cynyl chain, each of these chains can be |linear or branched, having up
,¢arbon atons and being optionally substituted by an NR-~R-4 radical,
“epr es &hwhich R, (remegents@ y@keR-atomy CHz) ~- S- ( CHOP-  or
~-NR~~-(CHZ)P radical, n and p being integers conprised between 0 and
repr &S eddrSset r ammoone eh.hh ,.NOz_or -SRS radicals,
i near ofé}{ir)rang%% gfﬁgﬁ qgl?r% kggyepa i 3%&?%%%&5%6?8?{1% § PUETZR G0N
R~~, 1adical optionallp subssifitedihy onesorr tuwanethyladigelsdent | y a hydr ogen at om
i near or branched al kyl radical having from1l to 6 carbon atons; R-6
Ent S Vn&ppemﬂsam_t(@*lz?,-l‘m,gi(@tﬂgpéadimhé@ lwh&?cth| R,Qﬁ@fesgﬂtﬁ( R m&&%@&&ia@t&(ﬂ a Of
r rqm 1. to, 6.carbon _atops; an represents a a

¥ bﬁg%agﬁ‘lerdﬁg‘?{%? aglﬁgirﬁélﬁg\,p%ng FOM 11000 SabanoAMS BER 20 b erng
st ood fRgers gemprised getieen Ochmdriptor Yerepeesents an alidy gllienhDadalkghyl cREAT  OF
ched al lgtheT ' r P10 ST - r. - NH-CO-NH- al kyl'ene
cal ; it bei ngqegﬁg%aﬁﬁén%lagrbs?? glgﬁrhba{ é\]/?/ﬁ%ﬁm,;\harvgﬁl Qe rt{oﬂ@?%ﬁ%nyl
cal, -X Yrptogether do.not represent -NHCONH; it being finally

r st ood%%(%}t{?Pe%ﬁerseﬁﬁg‘ﬁ%rr?ﬁ%ﬁtﬂﬁb rag‘@ﬁt@?’gladﬁ%‘r mula (111) only, when A
esents the phenyl radical, a phenyl radical substituted by one or nore
gen at oRuite parti0la?ly thO follbwihes doraffidds b3 geherah SR ()Y bestABULCH theX

nofs r egy, t o0 .-COQ- in which Q is the piperazine
cal. In (?e t%ivylmcl\:ﬂaé- es,err?éfe conmpounds according to the present invention

in parficular the conpounds of general formulae (1), (Il) and (I11)
ri bed pr é@?’HLPSNy[)?:%@ﬁ'(bérﬁlmﬁﬁlywjbgiﬁﬁ-bydmayp}mayl}dmnaﬂwhs-,pyﬁidiilet her ef or e
t wo pq@t@mim(g&[@{deg forms, i.e. "R' and "S" configurations. The
ent invention includes the two enantioneric fornms and all conbi nations
hese for dnclyding "RS' racemic mxtures. In an effort to sinplify
ers, m'e‘??g‘?ﬁ‘B’Og%éggf li”g'(béTf’f“i“ﬁ@b’?lthy&ﬁ'ihgdrloﬁm}@aﬂéd-mﬁthvhé-pytidinc{ ur al

| ae, itutatamilelhyakoshielidest ood that the two enantiomeric forms and their
ures are represented. A subject of the invention is also, as

camgnt s, ¢_ GQITRC ener al .. f.or mul |)..descri bed previously or
i gﬁar rra%é%ﬁoclgHﬁgafége?gg%rgg’lozp%fa}'@éfm%y@'i’#l?‘@F%t@&amlée EYFHP?H@’@@RH cal
ositions containing these conpounds or their pharmaceutically
eptabl e salts, and the use of these conpounds or of their .
ar maceutically acceptable salts for producing nedicanents intended to
1i bi t neuronal NO synthase or inducible NO synthase, to inhibit lipidic
“oxi dation or to provide the double function of NO synthase inhibition
| i pidic peroxidation inhibition. By pharmaceutically acceptable salt is
Nt in particular addition salts of inorganic acids such as
rochl ori de, sul phate, phosphate, diphosphate, hydrobrom de and nitrate,

. v a . a

Y . R T R 1 o T I

y substituted by 10 one or nore_groups chosen froma hal ogen atom "



conposition can be in the formof a solid, for e%@“ﬂ!ﬁm

granul es, tablets, gelatin capsules, |iposomes or suppositories.
ate solid supports can be for exanple cal ci um phosphate, nagne5|um
e, talc, sugars, |actose, dextrin, starch, gelatin, cellulose,

< cel | ul g8¢2-anh- 8Py BN Ry i - 4q€d thh%ﬁ‘o 6@2%&3% 9%9({ ﬁ‘eml ﬁwg_nf‘i”gn |

e ph utical 0sitigQns contajnjn
'so be%ﬁgg?ﬁzé’ayraﬂc?tﬂg“afsttﬂ“bfﬁﬁlpeé“mﬁm‘ﬁoc ‘éfrldf‘exanpl e, solutions,
‘ons, suspensions or syrups. Appropriate Liquid supports can be, for

e, wat bi4-(Damimi-6-pyrtinghbstyuic(3 asdlwcsts@twdr@ry-m,lswcgzte'ipan?c&mﬁ 28 -
. e

‘mxtu rtions ter ; ,
fﬁ%g 5%}‘4 a%(')%gﬁgdr%wplperfﬁmbRy?lfé)vﬁ(??;{ﬂ%nt accordl ng to the

|on can be administered by topical, oral or parenteral route, by

muscul ak-[3-M-eminoofrmeshyd-2-mvisinsdethyllyedatidihpiot6-hydony A5y, 8F o t he

cament REEQECLNIHLP Li] 0.1 ng and 10 g
ing to the Ity ype [o nglto ?%ﬁ?omﬁr@yg%ﬁ?ﬁggﬁé&ggﬁ%é with the
prepared by the

<GSl T APBEORPY BN - [ pudRsso By iga AT SHovHe 1)

SS desc
c onpounzi§-[bFbeyeopyrah-2fyd)catboayl({plperdAnatyidedthioridd; Y and Rio ar](ca as I
ormul a

ed above, can be prepared fromthe internedi ates of general
ording to

o Bt hEY b R AT b TRy o5 e ROtehginiR o 1 Lo

ram 1.
(110) (hydme@@rm 1 The final nolecules of general fornula (1) ar a

ned after detachnent of the protective group 2,5-dinethyl pyrrole from

conpound§. [ aHRBes-AletHyRb BikRidylbhtyPY2 BS resence of

oxyl am ne[ ydr ochl Ol’el [Bgltr :atyt)en%/gr at u?{«gld\?\%}}c%n%%ﬁ%é from60C to

or exanpl e _ethanol accordi ng to an experi nment al
5

o g }@H’fiﬁ%mﬁﬂ Weﬁ%grﬁméw Wé(Bk% Pramygpxybenzaggdg hydredhilod®o7. \When

corrpounds of general fornmula (1) carry an amne protected by a |labile
p i n acidamewiN+(q-froimoekareiyd-2-pyeidinybui]-T-ayhrorFedamidei s i s rel eased
1 ng theJ{ %h& Li fication stage carried out, in this case, using a
'.-ong aci In particular HCl. Alternatively the conpounds of general

n be obtained by heating al kynes of general formula (I11)

|
(hémii ©rpsningri-aetl-2 rveding Dby He., irriﬂgyémn/aa -methythenaaralde) , ei ther in

presenc}gdﬁj‘chlaalubadl um (0) derivatives, such as Pd(PPh3)4 operating

JAN Z003 -15 under an inert atnDsphere in n- butylanine or in the
as Pd 2 and PPh3 .in

BRI s 2 A T A B e A8 sk W KA

eridi ne
ivatives _of general fornula t hus obtained can be optionally

verted irR-H6 e%miypénmethub%pvaémvabutbs} -2rladluexyi-$.0-dinethexydedzzmide hy dr ogen

-nospher e hiyerochlrigé.esence of a catal yst of Lindlar type or by reduction in
53, 3845).

h;% presence of a hydr| de such as RedAl (J. Org Chem, (1988),
can also be reduced by Pd/C

P CergbY, Sw)g@ nBﬂ%Q‘%E‘@?Lz Hrlg'ﬁallapfor 4 ‘Ss(éilv@ﬁ’eet}%‘%‘h}’éré‘ -lstdreyol i n

der a hy
rder to dibeeganige hghdclloriddie correspondi ng al kanes. Wien the conpounds of

eneral formula (I11) carry a protected am ne (principally in the form of

oring  he PRERIOREL 50 T dibe Sl AR RONECS BN R ot chence of a

uring the flna on's
trong aci BY’(‘ e heplanamide hydrochlgeidgpar ati on of conpounds of general fornula

1), (111) and (1V): A) The conpounds of general fornula (lI1) can be
{-6. precursors whi ch

repared ac6aintihomN [335“5?1“&“&1%&9‘3)1?‘“”%”% R Mlnlrrllgf?‘>’e|0ar ed from

formul a (|l are p

eadt thel r nedi at.e ral
Us BT @B ananige i‘i’ﬂ?" c P[‘g such as for exarrple

orrpou
- (2, 5di met hyl pyrrol -1-yl)-4, 6-di rrethyl pyridine. This is obtained from

ommer ci al - 6-aammodR[ %5 bis(1, dhmemgzteafym}mgydl@xmeﬁmatm gL@J pr ot ocol
(1984)", "12, 2801-2807. Treat ment

flescri bed n Traps.,
Bof the con%%l&laeaggﬁmd%ﬁgdé?c (#ul a (I Ll) by a strong base such as, for
Jggxarrpl e, nBulLi, at a tenperature which varies from-50C to -30C in an
Janhydr ous s 8tameine-Ns{f-fdimesthyldnyinoyshbmy]- -5{frderin@d-fynidirty] )4 -porsphanieand
optional | ynidrotR6rid;esence of N, N, N, N -tetranet hyl et hyl enedi ani ne al | ows
he formation of thé Iithiated derivative (internmediate (1L2)) which in the

resence of an electrophile E |leads to the adducts of general fornula
ILX). Ro Ro RloBL|+.~~_~.~E+i --~01 NN\ L~ NN\ ENN\ (IL2)

(1L2) (1L ,,, . -5

iar maceut i cal




S I i i' - 6 .1AN20D3 - 16 - , ;; ',. ~, Anmong tBejAN 20
s E+ which can react on the lithiated type of general fornula:
can be nmentioned for exanple CQZ, hal ogeno-esters, hal ogeno |-
par af or mal dehyde, protect ed hal ogeno-al cohols (for exanple in

']Ia’éd_ﬁt r ah '

.an cetal) or_protected hal ogeno-am nes. ~' 10
@é"é‘gg’ﬂ%ﬂg(fﬁ@tﬂﬁwmH‘%Lﬁlﬂlkngﬁ*étﬂYyPWﬂmmidihycﬂmclildiid@‘s cof
mula (ILX): 1.1) Preparation of alcohols of general formula
6taimino€NT-[4{tﬁnﬁéﬂfﬁlﬂﬁhb){ﬁxeﬁﬁﬂ)m@tﬂyp@fpﬁi@ifn@ﬁéﬁﬁ%){ﬁ% or on
%&ggﬁgﬁhgohol s allows access, after optional deprotection, to

of "general formula (IL3), in which Y and Rio are as defined
-~ RoYLlLaNN\NN\ (IL2 (I1L3) 15 1.2) Preparation of
of 6genine-a-[4-(dimethylaniind)phedji p4ahethily2ipgridihelgppapmiad or mul a (1L4),
- 80dloEh8rias.e as defined above, can be prepared by oxidation of
| s" of general formula (1L3) and by using, for exanple oxalyl
n Q\ﬁg (Swern oxidation) or a pyridine-sul phurtrioxide conplex in
ceNol{6-30HB4-metby-ZpyHdingh bty A hbenzpdioxaleeseanbokehide, (1982)
- Rhydroéileride;l ~Y N N\ N N\ (I1L3) (IL4) O these al dehydes are
®ssi bl e by the condensation of the internedi ates of general fornula

the deri i ves.of hal.ogena-acetal type followed by a standard
i ongg‘f“é‘ée'N{ﬁi'tﬂﬂms%‘?/&%@ﬂ’g?ﬂy?]'Qﬁ%etﬁy.l'%'Pyrfdlﬂepentan@lamlm 2003 17
Haydretldoriddi 0 HF ~ RRo RO Y~ H Y-~~ 41 t: VN N\ N~\ NN f |
L2) (IL5) (IL4) y f~ ~Jr~ 1.3) Preparation of carboxylic acids of

or (drbB ). 161.1..00: Lt ar jate {I.L2 and on
oo o einiid- Ry B iyt Dal MM Binfed i lno ety
| defretimaide hydrochlerideie car boxylic acids of general i formula (IL6),
1 Y and R o are as defined above: .~ r ORoOo R OY NN\ E, ,,.

O o TS D B T TR o
I'ng

-—accor ¥i mental protocol described in J. Og. Chem,
50, 298l -2987.

: - 6-am1no-N-[4-chloro-2-(phenylamino)phenyl]-4-methyl-2-pyridinepentanamide

5 hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-1,3-benzodioxole-5-acetamide
hydrochloride;

- N-[4-(6-amino-4-methyl-2-pyridinyl)butyl]-N-(1 ,3-benzodioxole-5-ylmethyl)amine
fumarate;

- N-[4-(6-amino-4-methyl-2-pyridinyl)butyl]-N-[(E)-3-phenyl-2-propenyl]amine
fumarate;

- (E)-N-[4-(6-amino-4-methyl-2-pyridinyl)butyl]-3-(1,3 -benzodioxole-5-yl)-2-
propenamide fumarate;

- 2-({[4-(6-amino-4-methyl-2-pyridinyl)butyl]amino} methyl)-4-methoxyphenol;

- N-[2-(benzyloxy)-4,5-dimethoxybenzyl]-4-[6-(2,5-dimethyl-1 H-pyrrol-1-yl)-4-methyl-
2-pyridinyl]-1-butanamine;

- 6-(4-{[2-(benzyloxy)-4,5-dimethoxybenzyl]amino }ybutyl)-4-methyl-2-pyridinamine;

- 2-({[4-(6-amino-4-methyl-2-pyridinyl)butyl]amino} methyl)-4,5 -dimethoxyphenol;




aration of anmines of general formula (1L7): The al cohols ef JAN 2[]
romula (1L3), described previously, allow access to am nes of 10
rorula (IL7) in which Q Y and, R o are as defined above. The

nction is activated in a stahgdérd fashion in the formof a

deri vaty f _ge I ) by an
in partﬁ\%ﬁﬁﬁé‘?m&g’ﬁ g%’y |cdgl )u]é, ]£ﬁg§a}h§¥i? i%'d{}@ﬁégﬂf%%ﬂ?ﬁ% out
eﬁmmeoa’trbmiidalfumaratmnate and L|I at a tenperature of 70C to
in particular under reflux of butanone. The 15 heterocycles such

| onl% a}ﬂ%@g&#ﬁggh(ﬁ I't[)}loona op DELS FRAul LATWAIE b8 chddef FrofHhk Beodphe

l ective deprotection is then neCessary in
r@h@dg@dtbﬁéh%gﬁlﬁﬁﬁnaﬁiﬁfﬁ@uﬂdﬁctlon SA - 6 JAN?Q035 10 _is
L S OY(IL3) ~~rj N(IL8) (IL7) In the particular case where Qis
e boaqpa NY] 3—5-biébdﬁﬁ,-a'1}ne&1{§lr&hyi)-4 Hyag§phass]-oheggneral formula (1L17)

rom | hternmedi ate (I'L2)  which i $ condensed ‘on protected.
o &Wﬁé@PGHt%a@Qéhﬂ@ch ﬁ“@ene formof silylated or phthalin de
'ves) under the conditions described previously. The prinmary am nes
ral- 6Qmdiid-Al-[4-{dihethy Rndine)phényllobhmitind Q- miridinebdapamidect i on under t he
on}ét%cg‘ bdled inthe literature (T.W Geene and PP.G M Wits,
B’ °h Organi c Synt hesi s, Second edition (W1 ey-Interscience,
Pg NY-1-lal R~ 0 t~g [ (1L2 %ILQ) 2)
s of édaéé@mnteﬂtm@hﬂo}rpmmw) eithBé‘nEiﬁgrdlhrﬁfﬁtﬁ léyd(r?’ﬁ)
1‘6”‘ dt@t?arﬁf:th?leﬂ? r[@ -bér% %ﬁ-Z(}}l;cbrboﬁ&ll}?pe?azlnélhydﬂiﬁll@n?debOX ani des of

Rio are as defined above, are
_ed by condensatlon of .t he a ener f.or A. 1) with the
"of geNel(Granying- ﬁﬂ’f‘%{hﬂrzf_ﬁyrldla ﬂ)‘gipyg erflipxn}c?%%’&'] Rg to the
nlgrdmmsoﬂ&gad I n peptide condensation (M Bodanszky and A.

zky, The Practice of Peptide Synthesis (Springer-Verlag, 1984)). The

si s of non |

bed T O IRERRR fﬁﬂ“@‘%ﬁ@i‘f‘)ﬁ%@%m iy, ﬁeﬁ‘%md% h&éf(’k’“f)ﬂd?l L6)
The car boxam des of general fornul aiﬁa , g ‘Y and R o

is defi Mel(6anine-4-methylal-purigiayPrupirend ydfééﬁée‘ﬁ‘%@ enzapide, o

x])5I| Chydigbdhorie; general RoHQY-" NN\ deprotection R o HzNY N\

)AN2b0 - 19" "1 forrrula (A.2) with the am nes of general formula

under the condjti desc | non
¢ of - NARGERP e B e r o R ORg Seftamill
her on. ;. A-X-CO2H + HQY (A 2) A-X- C02 H-f (11.7) H2ZN Y (A 2)
) - 6-amino-N-[4- (dlmethylamlno)phenyl] -4-methyl-2-pyridinehexanamide

hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-1,3-benzodioxole-5-carboxamide
20  hydrochloride;

- 6-amino-N-[4-(dimethylamino)phenyl]-4-methyl-2-pyridinepentananamide
hydrochloride;

- {[4-(6-amino-4-methyl-2-pyridinyl) butyl]amino} -N-[(4-dimethylamino)phenyl]-
acetamide hydrochloride;

25 - 6-amino-N-[3-(4-hydroxy-3-methoxy-phenyl)-2-propenyl]-4-methyl-2-pyridine-
butanamine hydrochloride;

- N-[4-(6-amino-4-methyl-2-pyridinyl)butyl]-N-(1,3-benzodioxole-5-ylmethyl)amine

fumarate;




T

‘nes of general formula (I1): (IlI) (I1) 5 2.2.1) The am r_l%sJA(mem;
mula (I'l), inwhich Al X, Y and R o are as defined above, are
condensati on of an am ne of general formula (A 1) or (A 3) with
e of general fornula (IL4) durildg a reducing amination stage in !
ce of a ri%K I ng agent, such as for exa&pl e sodi um borohydride or -
: §'& s ARty -RyEdinyiabiity i (B -pleayl-2-peopehg]amine ’
r dehivatee. The 10 synthesis of the am nes of general formula (A 3)
ed further on. - s ~aN 2003 -20 Rio + --~ Il ANHZHY () N

1L4) OJ, ~RiQ A X-(CHZ),N + Hry ~---~ (In N~ ~N\ (A 3) (IL4)
e ani nes p?ﬁlglgr{ér(éla 8‘?'#{11‘%%%'}’?“%”0&%%‘&-3;@=3xben?06mesolﬂ'r50y 2e as
bopropenamidalfgmaiate; pr epar ed by condensation of the al dehydes of

ormula (A.4) or the cinnanmal dehyde derivatives of general formula

h t ' afa. 3l L L7) wunder. the condjtions
ch pr oo | BT Ring 4 BRISL3 pyhBBb s oo MR e pbens <1 0 0
1) A~HN\ (AD5) (IL7d)_ 5 3) Methods of accessing the internediates
ral 1 8rfil2(qenzypxy)st. 2 dimgthpkesneyligminpbusyl)-#asetbfl-2emediabminer mul a
n the particular case where Ais a phenolic derivative, the

s of- QQ{[al:(Glanfliﬁbﬂll-lﬂn@thgfﬁz%riafngglﬁﬁé@ﬂ%1]9%} %‘@W@ﬁf’ﬁg@gﬁﬁh {;lhte he

e of a catalytic quantity of
formula (A 3 in

L of general fQr a (A 3): The am.pes of general ),
‘A, X and n arl‘i'[ﬁé'&gé%‘%'?‘%ﬁhgr?e-wr&ﬂg)/ lgk“tﬂ?‘é"ﬁ’ldéfﬁ‘é(r%&? S-tetramethst-ages,
dens atliromandcatbozamiderfamacdte.general forrmula (A 1) with the commerci al
ted ami no acids, of general forrmula (A 6) under standard conditions
tigde w¥ith | | ' ot Lon, of t.he term nal
oty pp ephesk R U tEEARAPYS Bl el ) 1 b2PhBin Bk bR

t he ‘F%W“@‘@%’é, e follpwipg cempeids: in a strong acid mediumin order to

th the tertbutoxycarbonyl function: ~6 J~~1~ 20~~~ ", the corresponding
ophenol - deaniina—N-[BaS-,bii—@leﬁﬂﬁhetﬂﬁet&ynmhl@yﬁré;?@ha%q 5 3hagyitn a nethod |

i bed i rﬁ% Flilttax?e[ﬁ{dg%?d%‘] 1_.Crg.w Chem 19 8?, 33°7( 1), 223-226).
am no- di'p eny anm nées o 8%8?& >formula (A 1) are accessible from

, , described in the literature (Synthesis (1990) 430; I|ndiun J.
( 198 1)N-dtfpamipsd-grethyl 3-pyridinsd)butshle2s5-dihBiFaYy- 1§ 4ethy3@hy3Strzarhile
;_r o- di phenyl am nes obtained in an internediate fashion | ead, either by
‘al ytlisc hy 8raageaal-j4limethy ihiis)ohéh 2- | m (1987),
©927-93q; TeHa‘PeaeEjrgin Letytergé)k)lQ , Zg,(yl(zé;ﬁ%@g@%%&{ng@ he
no- di pheﬁ’f}lf% WEE of general formula (A.1). 3.2) Synthesis of the
boxylic acids of general fornmula (A .2): 10 The carboxylic acids of
eral f ormi4a(6(mipy-demnthyk2 ypyegdimyBtutgt amimdi} - (4edinfehy1@hielhea@scr | bed in
i Iiteratagéﬁmi&q?drgchlmm ( 1972), 50, 1276-1282, J. Org. Chem ( 1961
026, 1221 -1223 orActa Chem Scandi navica (1973) 27, 888-890. 15 20 (A. 1)
N H + A X (CHz~ ~-Pg 25 (A . 6) HpZC-(CHz)n HPg -21 (A7) A-X-(CHz)n NHz
A 3) B) Tﬁe6'é5H%NﬁH§ oty dgayat-methoxy eaylﬁﬂmrypwﬁ-%memyépar ed accordi ng
t he20ol |2epyridinevedthmedsine hydrochloride;

- 2-({[4-(6-amino-4-methyl-2-pyridinyl)butyl]amino} methyl)-4,5 -dimethoxyphenol.

Moreover, the invention offers, as new industrial products, the compounds of general
formula (II) and (III)

A—X—Y'—==—H
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tyl eni ¢ conpounds of general formula (I111), in which A G §AN
as defined above, are prepared by nucl eophilic substitution of
cial aceiylenic derivatives of ) neral formula (B.1), in which &
‘| e group such as hal ogen or sul phonic derivatives, by an am ne of":
l fornula (B.2) acc Sk hﬁdmrn J. Med. Che
. Bowhich)A @ief)éméi‘g IC%‘”Q‘V&P‘Y% *3&2-%?%?1?1%% =W-QH ~ (I11) (B. 1)
6 JAN 20 ~3'"'~~"~~ |1 :.a -22The anmi nes of general fornula (B.2) a
acgesstdl e from met hods described in the literature (e.g.: J. Med.
, (1992), 35 (23), 4464-4472). C) The conpounds of general formula
an be prepared according to tRe followi ng nmethods: 5 The
nmer ci al hal ogenat ed derivatives 2-am nopyridi ne of general
ila (1V), in which Riois as ggf pbove, can be prepared according
bt hods described in the Iiteratulgeant in particul ar those described in
tg. Chem, (1962), 27, 24732478, #Zec. Trav. Chim, -(1966), 85, 803 or
FJ. Chen1 (1982), 25, 2025- 203? Unl ess they are defined differently,
{ he technlcal and scientific terns used here have 10 the sangﬂgeanlng

hat usuy V@H %RI' qg%;lgtqugprggénanndypéndeaﬂy, s nelrpgdni alom; f helgen, itk @Y whi ch

1~ gy Moo ans Al AR o ) TadBR ingohy £ 00

ncor oratgﬁ bg
NCE.arddtfatbpls 'QWGLEO%RB,WER@SS&D)&MS@@BHtOédN?\stF‘i‘ E?ét‘?r ¥ a%’ove
gres and shou no ‘{‘r’?éfhﬁ g,%ped as limti ng t he scope of the
ntlonOrRa K19 &réna %{ZXA bon ato
i 2 Eesbmﬁwg(alhﬁeadorfmﬁhsheétaﬂwl yaﬁc%ba\ﬂa&%ﬁgﬁﬁ ¢ arbon, ?thi;
d| nep%‘{ ﬁnanél%e ereﬂﬁ g{de?@ndeﬁﬂyl ajﬁydf@éh)akorﬁ, 4 Hpea-oditwanched plky

4- et nepentanoa 4 g mol es
, 5- di pRIidaY heying dtom -1yto)6 darbor RIEISHON Y A1 g}aﬁg g c}%lé)p%l Ly Fubstltuted by

,4-1utidine v‘g dé’h(alsé]gfrgﬁ aJhal&.g’éﬂrﬁlto@Qhe OREgtoup amd adglear(qggg)cheqz
|

1- 070§ & B 0 ous ethyl ether under an argon

xspher alkylrhlealk@amaﬁwﬁlbﬁkat&?"ém rc%o%fdté gow%f to €C and 0. 9 nj (2

ol es) o, R RO Wbidnutes @rheafrodulel Wlth 4\/"%@me‘§ &OH‘F‘B‘BV&‘ flter 10

utes at - 25C; 0.3 ¥in Jrﬁelﬁbawenigmeypmxeem

led. Af thé@“P?é‘\’/‘PﬁQ ?séf‘tfrérﬂ ter?%@%?&?te&?gﬁiogturgn slowly to 23 C

r ni ght ,-0L0SrbndfNR,-sat ur at ed sol uti on of arrrmm;im d(:;hllcixrn:vde fl S %qg dto
reaction m xt |inddr @R biadickal alkddadica mig nqgn f

yl lacettt EPr mg a@ cgleg%ysnie{of% decant ed and washed successively with

m of watemaoms10 m of salt water, dried over sodi um sul phate,

tered and concentrated under vacuum The residue obtained is 15 purified

a silica, Calor]aﬁm (eluant: heptane/ethyl acetate: 95/5) in order to

duce a yellow oil with a y|eId1Q{ 55 NMR 'H (CDC13, 400 MHz, 8): 1.70
2H, CHz); 1.80 (m 2H, CH2); 2.1% 6N, 2 CH3 pyrrole); 2.35 (m SH,

Z + CH3); 2.80 (m 2H, CH2); 3.65 D-CH3); 5.90 (s, 2H, pyrrole);

85 (s, 1 H pyridine); 6.95 (s, 1%k el ne). ' 20 1. 2) 6-(2)

'd| met hyl pyrrol -1 yl)-4-methyl - 2Ryyr i dgilepent anoic acid. j A solution of

3 7 g (6.6 mobles) of KOHin 10 m of é wat er / met hanol m xture ( 1/ 1 )

s added dropwi se to a solution of 0.98 g (3.3 mMmvl es) of interne tﬂ?}tlﬂf

n 10 m of rrg tpﬁ?oﬂ{ RTQﬁd }Q/ﬂ{%! bfeski, ﬁﬂbpaideﬂltlyf arhyd®ghn atom, athabagengthg G nal I y

i |uted wi thV26"m» or et acet at e. %@‘ 051%'139 Qﬁ @gQuUs phase is

shed Wi t lgr, aiabﬁeaetohwanal@,@taék@yzs el B dWth a 2M

olution of hydrochloric acid. The product is then extracted twice with 20
of yI ?gﬁggggdlcﬁfter dryi ng over sodium sul phate and filtration, the

rgani sol §ti*en concentrated under vacuum The evaporation resi due is

urified on a silica colum (eluant: lgpfane/ethyl acetate: 7/3). The

d xpected product is obtained in t e frmof a colourless oil with a yield

f 64% 30 NVR "H (CDC13, 400 2H, CH,); 1.85 (m 2H,

CHz); 2.10 (s, 6H, 2CHSpyrroIe) ] + CH3); 2.80 (m 2H,

‘CHz); 5.90 (s, 2H, pyrrole); 6.85 (s . pyKidine); 7.00 (s, 1 H,

‘pyridine). - 6 ~ Atd ~~D-3 - [ y| - 4-ni trophenol :

i ©6-di-t-butyl phenol (8 g, 39 mmoles) is!dissolved in 25 m of cycl ohexane at

¥ . 10C. Amxture ( 1/ 1) of nitric acidlracetic acid (5 m) is added

“ dropwi se to the reaction nedium "aintained at this tenperature. Then

~agitation is carried out for 15 nminutes at anbient tenperature, then the
~precipitate fornmed is filtered, followed by rinsing with water and ;'wth
pent ane. The 2,6-di-t-butyl-4-nitrophenol obtained (6.34 g, 65% is dried

- in an oven and will be used w thout other purification in the follow ng

K stages PaI e yell ow povvder NEI ting poi nt 167 168C. NWR ' H (CDC13 100

" AN 7 ~iL ™~ O\ T~ NN = "~ AN —f a




-butyl -4-nitrophenol (6.3 g, 25 nmmoles) is dissolved in e v Ak AW
. 6 g of palladiumon carbon ( 10% is added and the whole is
nder a hydrogen at nosphere underi22 bars of pressure. The catal yst
red out and the solvent is 15 evaporated off under reduced
ThevhieisRlteprasents almfﬂrdgan iatonieplincae oabchnthdd dkydadical haknr% foary

PHeP 6P RERROR o irdaif, gt R PR Mo Rl bbleat g
123 o2 4kore Nivkar' orl bedniohdBalk 11052 aMd&y rijical® hHlng from2Ho @fb)rborﬂatﬁﬁls,( br oad

) R el Otk or Pndlcs st hagical BrvhR o %an%?ﬁ’i Wirol-1
th | -2 pyridi nepent anam de: O. 2,27 ol es‘)’v
ol Ghesepretentb otli-(oHae Qs ganégcmcﬂﬁ ol TR BTV ol (EHINR, 0. o

’3 madEesy))-of, 1@15;« u@xe% Q-0-4BHY -NR. 06(=W)-NR £Q), GCH), Qfmz.t 25
4-am I rrazole I n

di chllﬁad&et ’n‘ZE 2 m”gﬂz éﬂsaﬁgég \piéb{?\gé’ﬁ PRt &Y 23 C,
eci p:jﬁra{cﬁecﬁan(eﬁﬂ rhcﬁcil'Ha{/igl’g%n@mgoBféﬁﬁﬁohgtdrﬁd gol fn co]ncetntrat ed tot

S un r vacuum e r.esi aue | s SO e LN 0 e .. acetate
Shod QLebRsaIne § Mndrons. Rl Shasdr Koy 0 AP Bircuipdiihter
gani qallsé?idm‘n‘d @rroHdidle o dzanidixie mdidhlsnthesd pldivals, cahi et smbstitpted by one or

th
' 68 21(/ t%%ké%e&inéicggﬁen% ra{dlc(apshf%l I rﬂtﬁy %sﬂgﬁl(t}%% by gh% %rlr?glfb Hgﬁoge%%%ms'z

"| e); mpsingmn lxz‘ngerd%pﬂseé ween 08pd 6013y - 2,70 (m > 6 JAN 2003 -
2H, CH,); 5.75 (s, 2H, pyrrole); 670(s 1 H OH; 7.00 (s, 1 H,
i FI(S) Y rdftedents dn bkyRalkesliyney alkynyd chalns eadhHof Hepe cloaibs Bar( be linedd, or

thyi S BBl 10y Homs apd beipe gptionally subsituied by an NR,R,

SR NSRS T R A e

' hanol bty 3 M of water added to it and 0.31 g (4.40 mmol es) of

oxyl ami ne hydrochl oride is_ added. The reactlon m xture i s heated under

ux for Q@%b‘?@g integeas coraprifed batyveed 029€ 65t he whole is diluted with 10
a saturated solution of sodium bicarbonate and the product is

act28d VRt tepRBents adfydmighy htoag @nabétheAT)HeCNdéK);rw i-Bl,, radhealpogadingar or

yr ated sol ution of

ion i S
um bi c}l‘r%%crs?ﬁﬁglkggar aﬂﬁ?)ﬁ' %81(:%4 Hayfd n% 0‘\/\t/étmt6ec?‘h)0 raﬁe ’over sodi um

hate, filtered and concentr at ed under vacuum The evapgratio si due
it aken uftiofiethy R.@nf & raprgsent frdependently a hediogen atgpef A ingan ar Q’ia&gheﬁlas e

he f or My r&ibRIHSIn ?Q}Odnﬂil%gféal%oiri'a@n% of 76% The product is then

palti fied by treatment o 27 g (0.67 mmole) of the free base in solution

5 . of }g,Héprefsren%tlﬂéepexéd%ﬂyré }}g(dg%gemat&% V(\)ggrlmxl grsl%rax%heg%ll% Id%(?ﬁxgﬁdﬁ l:LN

ution of
- 164G. NWcHl(aDN@,O?rdﬁlté(m:aMﬂnat@)ls 1.35 (s, 18H, 2 tBu); 1.50- 1 80 (rn
2CHZ) 2.30 (s, SH, CHZ + CH3); 2.70 (m 2H CH2); 660(5,2H

Exanmul e

nam de hygidehlaidyide racﬂcea ot hn 60, 28-, SNH- BRtNMLEUINI@laillylene radical;

2" sai motbgPRE LTy RESheR ApFRoRiar RBHL Fui€udpll PG Y, O

ydr dfs eddiyépredchesNHCOINKD a catal ytic quantity of Nal is added. The

ter agi tanepmeﬁt@thememlrraqhe@l aphe%@dlqaﬂméuhse meeordmteﬁ@lqgéa@iq%
-dlun1|s left to slowy return to 23 C overnight. The reaction nmediymis
'nally diluted with 20 Ml of a saturated solution of anmonium chl oride
bllomed by 30 m of ethyl acetate. After decanting, the aqueous phase is
eextracted with 20 ml of ethyl acetate, the or ganic phases are then
ollected arid [ I L - 6 JAN 2003 -26 washed successively
th 30 M of water and with 20 m of salt water. The organic solution is
rled over sodlun1sulphate flltered and concentrated under vacuum The

. [

trated u rified on a
col unrlr%re?é’?%ra%t %rd; %Fﬁiyfﬁﬁ{c ane%’rgtﬂn Itg%é;g}@? aﬁm%le pure fractions
| | ectWdepnesenting poe af the de‘élatowmdh?NH godRr to produce a transparent

Srifedl.) of S(GH 5SRy€dH) 9 nd

d

6 (o 1 %d?%a@ﬁﬁe% E’Egazgfgée@c*‘éd iR g Rt 8 Satonatens™) 6s
m no- N- [18, bsmgi yoderstaodyithas t-Ny ¥ e tospther Alohpety tpjssrung 1sinele headya LiBgar: 9%di neb
-4-net hyl -2-~4-~(3, 4, 5, 6- tetrahydro 2H pyran 2y|)onybutyI~ pyr|d| ne

ction mediumis cooled down to -25C before the dropwi se addition of 4.4

wer by 1. 5ok fplle uaki 8o e Fo ke Bypond & %‘%&‘; B g0 T 2.




-DMSO d6, 400 MHz, 8): 2.40 (m 2H, CH,); 2.50 (s, 6H 2 CHBSJA 2
; 2.83 (s, 3H, CH3); 2.93 (m 2H, CH3); 3.18 (t, 2H, CH3, J 5’%
23 (s, 2H, pyrrole); 7.52 (s 1 g; pyridine); 7. 60 (s 1 H,

‘;1012(3 1 H CHO. JAN 2003 ~ ~ ' -

| y r i di : 0 , A
of)r?h ltyg %ﬁ %I %)%r% regp%%@ & %@e@ia\gﬁgﬁoqad%\?mhese a
oﬁnpbra&iheqadxﬁél mrol es) of KC]—I in 30 m of wat er are added
ver to a solution of 0.61 g (2.38 nmoles) of internediate 2.3 in

g?arpag? gases, %@g&ﬂgﬁ% B éogcggg Eg{gx%léseﬁt ﬁlgﬁhfrﬁnil and ﬂaﬂ?quiaﬁgt iegg .

f i bowaolmdssofagﬂndlaﬂ ifemnulpe ().a(lbbred (HE) d@scahed)prqwuslyhtcan CORBIHH =
qu%%ﬁngéﬁ' it d2Bor] ?toﬁf&t ae&kt%iiefwet hayvd tWo”i&%m%Q: sﬂanﬁﬁm@hs mn%so Rt hane,

ganlc Ses are co % filtered aﬁer and the afte I s
twi cB Wl‘i RS "2epnfigugstions khe pagsent mT‘FiElO&')‘rl@ Hiles the e FB?'qué“eH‘F ed%bver
1 sul Bﬁ'@faﬁ,coﬁibﬁﬁa@ibﬁﬂoﬁﬂﬂsé?ﬁﬁﬁ@mnbﬁidﬁ@ ‘tRSteracdBicvmitunes. 1A dogfory ed | ow

(r)]gt gj &y%ttg@?g%‘xleﬁll_ng §8£01f9 1C conﬁguratil?)n%j yncdtlcated tﬁg starécn'lrtal fo%muﬁlet he

(1, 1id bmn@yﬁeehh&drétodd hyustr they phe rephotingi®R, f&moi med Hiipymixoires are
hyI i,di nebut anam de: The experinmental protocol used is the
thé?p ﬁ%é{ffil bed for internediate 1.5, 15 internediate 2.4 replacing
arredl ate 1.4. The expected product is obtained in the .,,". formof a
2 povvdéf subjjedh of the isventism is plsp anmedicargenss; the cempgupdscof gqurtal formiaso d6,
8?) cﬂesgi%eﬁg[ﬁe%%hls Pél %rttﬁ’bi} ph&n&zelﬂtmall Hec ¢ sAtD41t(fso Bdthtes? tdCH3

1hm con;tglgkpg( gxesel cp})npgqudﬁ)r( gielr Ip_l'la_ll_‘glaf%dtw%ﬂ}{_' (s,
di ne); ac?ceﬁta%le( sétlts 20d 2t udRhf th@e 56mpsynds okof EBiryHprmB-eutilall§-aacaptablN ~3,

ocﬁw% or F%i}s ér‘%’?fé "ifi%rt e?‘gg&(;?g %ggbd{@éup%%l gJd’%’éﬂﬂ%sg%ﬁtmhlgescr I bed

. nt er md0D aymhaﬂseﬁto inhibét hmdlcap%v&ldalqnem tec preyidenthe rdpabileafuactiors of NQ er

i ficati vesidi tions described previously,

; hydrocﬁ%ﬁ%s téﬁ!lﬁlgﬁggﬁg?ngghé‘ﬁ&@% tﬁlﬁ}%]ﬁlof a mauve powder with a yield of
Melting point: 164-166 C. DVSO d6, . 400 . 18H,

Bu), 1.8 pharmogquticnil acozptzh (-galt ig I‘l‘(‘e"éﬁln} parélczgl @W itiopy S)alémf mozé%%c

CHZ) , Qeidd s(u&h s hb/drl@b’llilbﬂdé]ebulplﬁatQOplﬁcsphaﬂte Hdiphysphaite) ehydréhramides ,and H

93 %@r o gg}raée of ﬂf Oﬁ)ﬁt_}_x)c acf%l% &(I\(/‘fl a3 acie dte énk%lehlpé%gla?aﬁ %a&rﬁte él ?&ﬁ%&w 5 8

canpl e 3: lddtateri methhhd sulplginatst, rpyuohmcﬂyjnmeﬁw pamoaigt dxplato apg stegiaee The
it anam de SQYSdfC{?El? Q'Hrﬁ]%asé ﬁx ﬁ)asNOHﬂm( df 'ﬁ%ﬁa@é&hﬁ&%ﬂﬁéﬂb@@%@ﬁxﬁ Within the
‘dlrrethylpyrro yl)-4-nmet |ne ut arr he ex erd nt al
ot ocol ~ userpet of ¢l desrert F@Vﬂnﬂ?%‘f"ﬁﬁﬂ ypﬁ%‘h%eeHﬁ ia oﬁeOtW"t ﬁxainfﬁ di ate
9‘ i s t he phaviacagtidallftacegtablé baid, faferehdeccayind made so SPharmbesutieal sifts”, 1) 5.
ne expgct rogduc ained in the formof a violet oil with a yield
52085 N%(;'B}" %bc&‘sls(hg@t)w 8): 2.11 (s, 6H 2 CHS pyrrole); 2.14 (m
HCHz)235(m2H CHZ)242(s 3H, CH3) éngBH N(CH-)z +
); 5. 92TQ1$ phatthageyticadlceipositien chmnbe Ay thepﬁ)rm af @4010 o1 expMpZrRITASES) ;
- 06 (s, gir_ét %\ér 'tgdnaﬁ) ﬁ]elg‘m§7 a&;@ﬂnle? "hpcP B}n’es 8br4§u;fp%s1t&-1eHz qﬂ'p?@natég slid

-anino-N TTE di nebut anani_de

ydr ochl or .sumaor@oca% erhf@r @%y@plenﬁlwm B %Pgétéi %ﬁsw@ SRae, (RICH U
eSCH bed fl&"toéemdéﬁt'i‘iﬁd's?érﬁl Lg&iatir, NéefuliReli AicthyB. ckllulopt,asddigmi cirboxyadilai

ei ggﬂ}ﬁowder med wiith a yield of 28% Melting point: 158-160
. efedeoyxw idge-and W8g- (m 2H, CHz): 2.26 (s, 3H, CH3): 2.40
m 2H CHz) 2.70 (m 2H, CHZ) 3.06 (m 6H N(CH3)~); 6.60 (m 2H, Ph);
.75 (m 6HheRhatmameniichl mempoNhiZt)s cdrBaidingsa c(ﬁnlbd)und‘.@fl‘ﬂhﬁ invegtiors car( psodd s, 1

IH, NH+) ; 14,0 r. ) C n@&ﬁ e 4
[4-(2- ampresg%tggﬁﬁq E%n? ?abf\yl]_ﬁ. yf %ﬁ‘a%ﬁ geojgwggr%m‘%ljgﬁéﬁr% ¥ mr -tetr
met hyl - 2Hsjyips. be’rppmnr Qulsllsypmrtﬁo%}ll <, rp@iaamlﬁé”q’i‘?dptﬂ?m ‘Cf@ts Wch 1)
1-(3- bUtyméE)gE'% o B lg }%%’eﬁ’r & tﬂé’lgﬁf?%tﬁre% 1n5zarﬁng %o?@ﬁf@@h%terZH (1
wnJ- benzopyr an- FS carb ny’ pi perazi ne: O.

{[(3 4- di hydr o- 6- hydr oxy-2, 5, 7, 8- tetranethyl 2H-[ 1 )
] - benzopyran2-yl ) car bonyl ] - pi perazi ne (J. Med Chem, ( 1992), 35 (23 ),
4464-4472), 0.49 g (2.19 mol es) of 3-butynyl p-tol uenesul phonate and 0. 18
g (2,19 rrunol es) of powdered NaHCO3 are introduced successively into a
flask containing 15 mM of DMF. The reaction mxture is heated at 70C for 16
-+ hours. After cooling down, the reaction mediumis diluted with 100 m of
“:water and 80 ml of dichloromethane. The organic , 1.9~ v,

——— o bt =



s ~aru Zo@ , ,°' ~y I '~- 29 - "5t thaselsgﬁm%?
3 times with 50n1 of water, with 50 m of salt water, .
r sodi um sul phate, filtered and finally concentrated under vacuu

jratl on residue is purified on a sil | ca colum (eluant:
t hyl el of’
¢ né g]gﬁﬁ%ﬁ%{i%%&/fgcgn%% the V@bél’ft’loﬂ 'aﬂn{?}ﬁtsgwae By Wobila® ofhiEbH :
) - WW@WW@QlPé’QWWW@ﬁhW&W}AdYQ(y 2, 5, 7, 8tetranethyl-2H
opyran-2 yl)carbonyl J piperazine hydrochl oride: A soluti.on,of 0.24
ymotrgy erwlsaée@aurﬂ%%m%@ apsem ttfé'rﬂ&iu?dﬁ%n@ ag&rcﬂné 1o ?n% lme?llush iof

ate 4.1 g e 1s degassed m nut es" usi ng
awwrlsséfos%e@ rQel laaan .18rs 36F0f ingdg the t(vne Qﬁ@tWﬁﬁP@POEﬁld wsdpPh, ) 4.
ction ~~ 10 m xture is then heated for 16 hours under an argon

Fe. InAJcb@xrda@&nﬁﬁmHeahwsmoh Othé cyigssndd A @EnetACfatulat(NEcah el flegaréd
ure of ' dichl oronethane and water. The

phglgyet egrc&pggsaqﬁsgrd e]%pg?l%d successively with twice 50 mMl of water,
.m of salt water, dried over sodium sul phate, filtered and

 at ePrepadstion oultis of genatabfarmuafh)f i ed on a silica colum

15 di chl oronmet hane/ethanol : 15/ 1 ). The free base i s obtained
ormof a yellow powder with a yield of 48% Then 0.15 g (0.32

of tHee ¢éompounds ef genedil Jawhwladl)i m Wwhich AafX.dY and tRyaarelas aletinechabove,

: : ¢
Sl B R Tl U AP0 DRSSO 87 35 AR P

m nug@graétformslda(Iﬂ)@nQ()I‘é)cﬂcg@ndmtpshagmnéntrat ed to dryness under

The solid which appears is taken up in 10 m of dry ethyl ether and

/ed through a Biichner, after washing twce with 10 m of y et hyl
“the solid is renmByed and dried overnight in an oven . In this

hydro&h.l)ﬁe*

d of 69% : 210-212 C. 25 NWR "C (DVBO d6, N\%z 8):
| 2.23; 13.00; : 0.55; 24.80; 25.00; 30.98; 42. 722(5‘5

77.44; 78pg; 87. 107. 23; 113. 66; 169D 7: 120.83; 128VB5: |23. 16;

143. 60; 145. 21\|Q%46 35; 153.80; 171. 15% (9% : 463.2 (M1, 100).
6

obtiai ned in the AoftmY'oF==—Hi ght e gowder with

o (amde): 1670 . 30 Exanul e 5: :
2-am no- 5-pyridi nyl)butyl]-4-[(3, g di hydro hydroxy-2,5,7,8tetranmeth -
+ [ 1] - benzopyr an- 2-yl ) car bonyl | i azi ne hydrochloride: 5 In a

hl ess steel autoclave, 0.ASXgY@ 32 /nmmole) of conmpound 4.2 (free base)
‘ssolved in 10 mM of ethanol in t Kgsence of 0.1 g of Pd/C at 10%
reaction 3 5 mxture is agitated under a hydrogen at nosphere ( 1.5 bar)
1 hour and a half at 23 C. 5@ - 6 JAN 2003 -30 The catalyst is then
i nated by filtration and the ethanolic solution is concentrated under
um The residue is purified on a #h@.m 1col um (el uant:

| oromet hane/ethanol: 5/1 ). Int he free base is obtained in
formof a white powder with a yield of 54% The product is salified

r the cOhgifinabnsoldases bbedn@teoromdh (1) W tobtapuddafter Nelathmentpof file

5. 3. aBouskvg stot L ingbolopils o uboqionids P el it 4B by

07; 178. 3eating 3n B presencd of hﬂdzroxﬂaxmrmzlwdashlo:rz@ 4183 tebRBratBre WHigh Faries
. 63; 1459??1:11 6848- té§}001‘§3 1%221 s310dntl fuchMas (39 exéllﬁgle ethidr aécgpc)mg {5 ary ~=0

d :
2- (eé ani Wﬁ%ﬁ ;motgcqiydqsmbﬁmne{ h$hgm.4Seq Pexkigi Fpas.o(1E8GHr BBY=2803, 7, 8-

rzgng'([)h%l ‘M‘E'n[tﬂe lorﬂﬁd‘iﬁ@@ﬁf e?al%n)xﬁﬂﬁ ?BQM @h@ﬁﬁﬁ@gﬂﬁe&é@&@ﬁﬁ%ﬁl‘é' gBup 6 15
ution of i]fl)lacdd (rgedrwm(gg) exaglprl) rz‘ZIS)t-b_utyl carbamargs rWls is r ease ?1?1g the (%Jmal

2, 5-20 mesdhificatier Qhgelcaytiod dhit.Gndhigehdayhging b Sirove 4did,enpatidular BIQL.
m no-2, 4-lutidine according to J. Chem Soc. Perkin Trans., (1984), 12,

801- 2807) ' f i Se t.

ot on. ) cBlrRallpif OMERAMS ofbl) SRy LS (B8RS SRR ReatiBe Hmes
exane) in Qﬁgmerﬁffoanmc(lﬂmgviélt the! hadegeno-pyAdine rinegnedinics of fgsnerahforimla  at
et ween :
gltatlon |ggﬁh92%§f%% Q%“h ?;@Qﬂmﬁ@ﬂﬁ@%ﬁ&fﬁﬁvé%ghagggfhﬁggégﬁﬁpﬂgnw%iCh
eriod a precipitate appears. The reaction mixture is then diluted with 3.5
of anhydrous THF and its tenperature |lowered to -20C before the addition
n one portion of 0.6 g of parafornal dehyde. The tenperature of the nedium
s then taken to 23C and agitation is maintained for an additional half

our. Finally the reaction is neutralized by the addition of 20 mM of a
aturated agueous solutlon of NH4C1 After decantlng, the ‘agqueous. phase is

T 1 N ~r~N 1 Y . . e




.6 mmoles) of intermediate 6.2, 0.73 g (3.9 mol es) of -6 JAN 2003
erazine, 3.65 g (11.2 mmol es) of caesium carbonate and 0.037 g
le) of Lil are dissolved -' successively in 10 ml of butanone. The
s heat ed under reflux for 16 -Hurs. After returning to 23C, 50 m
and 50 m of eth acetatte are added. The 20 organic Q]ase
upderhar ReH GEMQS ﬁrezm ALY aiice 0T A cthgi RTFsepes o o Paligiemydher

defioativerrsal RhPAOAD), bné P, anﬁlpenamerwrmect?hm;a(m@ay;mmqmyhe

bphéndlE, cétiverttBintp ethyleni¢ sleriohtive? KsHdpytisrokther thdéd a(lwdr@g'en3H

ipﬁx‘(,na}pgfre 18%5elpxz«%éncE ﬁ?g c(ambés% of ?nd%_r%%sp §1~ lﬁﬁlﬁkué}ﬂg the ﬂ_g 5) 86 .
of ®-hgidride hspchyasr BledAl V) Qrgretie. , 21%&% éﬁnﬁlgég)t hI/he) erelenis; ne
1% %Moﬁﬂ(}’s ﬁ"'%el?é?éluf‘drf?ﬂlaotlg@n hI%0 %dﬁqu%OQWP@lm Lyhder %0111}1&6

I nt er med

n atropspbeaee Hoam akgohglic sglvent pchy %é&haaw iR QiF &9 rea@sei @ hFhe

p%ﬁ@gﬂq%dﬁx%'dll@éh%@d rendered basic (pH = 11 ) by the addition of a

2ous sol'ution of soda and the product is finaIIy extracted tvm' ce with
f di chl oronet hane. .The ani as t.ed and.a washed

a0t Ve e e pheerera prants AN T g FpfeiedrhRt SRR e

‘'ov erthé ftnUef ekrHaind tearbafriake) pthéxds acldased mtentarslie psition BI) v 4EVudnringn

NOIZBB%ﬁng’ISSa éﬁce{%foﬂes%f\éﬁotf IEhe%Xfegll.llgs ﬂlf th§ Z;r/@selllce of ﬁﬁgopﬁéﬁl%r%xam 16: M—IZ

12 (HCDHBH, 2 CH3 pyrrol e) '2.40 (s 3H CHB) 2.50 (m 4H, 2 CH?);

m 8H 4 CHZ); 5.84 (s, 2H, pyrrole); 6.84 (s, 1 H pyridine); 7.00

~ 1H, pyridi. ne) ., 6.5) 1-~(3, 4-dihydro-6-hydroxy-2, 5, 7,

anet hyl - 2H ~l J-benzopyr g 4-~ -~:(2,

i Eseparatic OMPORRIE Of gencra} 1ogmu ' dvine: T 1.65 g

..mmol es) of 1,1'-carbonyl d||mdazole S added to a sol utlon of 2.5 g (

| es) of 34d|h dr06hydroxy2578tetra I

W48py réh The &@mﬁquéfﬁépﬁ a| faraiiadIl) ¢rnXs prepae ?‘T“iérdlﬁﬁ t“g,' Fhea@ilf"é‘(fqgon for

hour at 2g3etrod® solution of 2.2 g ( 10 nmoles) of internediate 6.4 in

of THF is added dropw se 10 over 10 m nutes. The reaction m xture is

ated at 23C for 16 hours and finally concentrated under vacuum The

o due i sThehgymtldhitisseoesbrs rwiict0 lead tof the infexmediates fof dien¢rab faymuild Bk AKat er

ce OA‘;#TQ%?QC?%'&%&HQ %"f%‘ﬂbx%l Sfeheﬁlhom 1f; Sudhcas $d1V Bkampeshedswi t h

_ wat er over so m sul phate,
'‘tered %@eihywﬂ%lddhéérﬁlmté’d’yd% \P&Cﬁmalﬁq?‘leﬁ‘é‘??di?&%?@dhgraggpﬁ'ue i S
i figgd on4autding abdo?@ing ab WATexpelimental phapidresaited|in at el/aie Sot/ Bérker

R e (R S5 087 MRt b LR O ge BRUR wffriefy) 9B
0 (m Zdrjr a ﬁﬁ‘iﬁ)g, bage 6ch(as, fldxaiGple) nBBLZSt ¢ temiREgtungywirioh eanesefr(an -$°C 1 H,
idine),,, 38{89 %%pﬁy%gég 'sglggﬁ"t) ucﬁoa Geth )etljrer amﬁé ﬁ%@ﬂ‘aﬁhgﬁiﬂé)’é arid

i di nyl)ethy Xh 8t et ranet

- benzopqmmaliv ym) dhe bbrﬁwnsceppbelﬂéi &N’ rfymraehylémykf@edlwee S

rot 0csl  UgEdadien bh%&mm&m&h&h@mmﬁadﬁ 2hnivaichedithé §rebefice of an

nt er medi at e 6. ?1 %ml CI ng |nt§ ate J[ ﬁsgpected product is

bt ai ned i §letrRphils Fml PR AILX) of 4096 af t er
alification. Melting poi nt 17925 182C NVR ' H (pyridine d5," 400 VMHz, b):

.97-1.93 (m Rijo Trol ox), 1.35 (s, RicHs pyridine), 2. 10 10 3H, CHZ +
2 CHz), 2 0 2H, CH B-Li2. 40 , 2 + 1E2 CHZ), (bropd s, 1

1 /2 CHz), road 5T H;'1 3. 56—broad 5.67
, 1H, pyrldlﬁe) N5 5 (s, 1H, pyridine). . V~_0 (am]de) I‘fL66 5

6 JAN 1003 -33 le 7:
-[4-(2-am no-6-pyridinyl)-3-butynyl]- 4 (3, 4-di hydro-6- hydroxy2,5,7, 8-tetr
met hyl - 2H-[ 1] - benzopyr an- 2-yl ) car bon é pi per azi ne hydrochl&i%ge: 7 The
xperi mental pgHaocol used is the sa s that described for er nedi at e
4.2, 2am no- 6- brono-pyridine replaci ng 2-am no-5-brono-pyridine. The
‘expected product is obtained in the formof a pale yellow powder. Melting
point: 172-175C. NVR 'H (DVSO d6, 400 MHz, 8) : 1.50 (s, 3H, CH3); 1.95 (s,
3H, CH3); 2.00 (m 2H, S2 CHZ CH~); 2.05 (s, 6H, 2 x CH3); 2.55 (m 2H, S2
CHz-CH2); 3.15 (m 4H, CHzZN); 3.35 (m 4H, CHzZN); 3.50 (m 4H,

S CHZ-CHz-C...C); 6.80 (m 2H, pyridine); 7.55 (broad s, 1 H NH+); 7.80 (m
v 1 H pyridine); 8.00 (broad s, 1 H NH). IR v~_o0 (amde): 1656 cm ~.

& Exanpl e 8:

A I T 1 ~ o N1l 242 T ~ 1. .19 - q= — a1 ==
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1 -34 NVR 'H (DVSO d6, 400 MHz, b) : 1.56 (m 2H, CHz); 171(m 2H,

.00 (s, 6H, 2 x CH3 pyrrole); 2.34 (s, 3H, CH3 pyridine); ? nrmm’

; 3.30 (m 2H, CHz); 3.71 (s, 3H, OCH3); 5.75 (s 2H, pyrrole 9 :

38 (m SH, arom); 8.83 (broad t164H, CONH, J = 5. 44 Hz): 12.20

, 1 H aro (6-anzi no- ~- ,-2

yl ) Banang jbe. q%%rroa@e% Erremli‘ CB‘énrfé?ﬁ Qe ﬂf?drl’élb‘ﬂtleér fype: offrgeneral

dnt édrrmﬂa)(IM);I thereechni be Mmtxgm&fcasamhﬁﬂe ((1:1.Ye hhlbgtlzhd‘-em%rs oh@laogjam 1.6,

iate 8.2 replacin ernedi a col oure

D0 wPrhoGs ey BRI I T iEHad Bbapo-Alediol e Sxaginifa e ToRRED do,

z, bletrahjdropyrane acktl) 6ipEdtecttd GBlogeno-Ahine€HZ) ; 2, 27 (s, 3H, CH3

ne); 2.69 (t, 2H, CH' J = 7.4 Hz); 3.31 (m 2H, CHZ); 3.73 (s, 3H,

r 6.59-7.45 (m 5H, arom); 7 74 (broad S, 2H NHZ) 8. 96 (t, 1H
dif2ac€ ; 242,58 eth B 1 3 :

R v~-o {arden 640 1660 cm 15 Exarrpl e 9:

am no- 4-7@%1?12&%- =pyridinyl)butyl]-2,6-di hydroxybenzam de: 9 The
mental protocol used is the same as that described for Exanple 8,
ydromlyen%@mﬁua@bﬂaleawmg&a%thmh E.9 et hoxy- benzoi ¢ acid. The

ase obtaln for f a p olidwith ayield of 41
1Ry nglfgslaﬁfwn b e sgigstivso ak%@ lﬂ’%ﬁyffoer PpiProfepted halpgens- 6
LH, 2 ¥1cOhbl} alle@Bc&eSs altdr optibn We ﬂﬂtdw))n, 0. thd aldvhoRHhf gélri&)al f&ndda (m

i O lﬁléiolg%}groa %%méedl% 8%4(()b$g]adssH, ?r ﬂm )O—|) g:aﬁrg{gago:s’

6 am no- 4- net hyl - 2- pyrl d| nyl ) butyl]-2, ﬁ hydroxy25 benzami de
S

ochl oride: 10 The experi @l prot ocol Piised i§ he same as that
ydr o yben20| d™Mepl aci ng
i, V\/(]I_LE_SOH i bt{ned with a yield of

ri bed for Exanple 8,

dr oxy- 5- met hoxy- benzdi c\a

Mel ting point: 105-106CN (DVBO d6, 400 MYz,N8): 1.54 (m 2H,

; 1.67 (m 2H, CHz); 2.27 (s , 30 CH3 pyridingy/2.69 (m 2H, CHZ);
- (m 2H, CHz); 6.59-7.24 (m SH, arom); 7.73 (broad s, 2H, NH2); 8.76
1 H CONH J =516 Hz); 9.06 (broad s, 1 H NH+); 11.80 (broad s, 1 H,
13.86 (broad s, 1 H, OHIL2) -35 IR v~= (ami d&P) 1658 cm ~. Exanple

. 5-am no- N-[ (6- arri no 4- et hyl - 2- pyri di nyl ) butyl ] - 2- hydr oxybenzam de
rochloride: 11 | t) 5-~(I1, 1-dinmethyl ethoxy)carbonyl Jam no-N (4-~6-(2,
i met hyl lﬂ)ﬁrﬁparﬁbon @ldqhydas@fegqﬁywalbrwh@m | Jbut yl ) - 2- hydr oxy

zam de: TIEEI@Id%thIdf%rahalal for@uRC@l.4))seevhich YhmdsRrereass ddfiatd @lbsw |cb)1ed for

m (1 obnprepsied by oxigAbuBaY T pRaRaIn g Zongal EryaY Mioh ARy HERIU ki o

whi t e f oexamsle adxadsil nehdoridet m HMFOI (Bvadrn 3B44dativ) VR pﬁlqlmﬁﬁlphﬁx;tn@ﬁde MHz,

( : ¢ € (%, 6H,

aﬁsspy??na?fé‘s‘ th e prepence i Bpge ey o lensloipeTrraiia b Ry, DTS 1
H) CHz % (s, 2H, pyrrole); 6.79-7.85 (m SH, arom); 8.71 (t, 1 H,
ONH, J 548 Hz); 9.11 (broad s, 1 H, NH-Boc) 11.89 (broad s, 1 H OH).
1. 2) S—am' no-N ~(6-a H0-4 MR hyl -2 pyrld )butyl - 2- hydr oxy- benzam de
5 hydrochl oride: The nt al, protocol t'he sanme as that
escribed for conpound 1. ternediate 1 é@%l\gf} nternmedi ate 1. 5.
et achment of tert-butyl caﬂ\ba e\ s carrled out™N noI in the
resence of a 3N aqueous sol uti f HCI. The hydrochl e is obtained in
he formof a light beige solid with a yield of 15% |ng 20 poi nt:
econposition at |1 80C. NVWR H (DVMSO d6, 400 MHz, 8): 1.58 (m 4H, CHz); 2.37
s, 3H CH pyridine); 2.59 (Ili(]_; 2H, CHz); 3.34 (”@IZ‘)H’ CHz); 6.62 (s, 2H,
yridi ne) 7.08-7.85 (m 3H, "arom); 7.76 (broad S5,"2H, NH~); 8.85 (t, 1 H,
CONH, J = 5.48 Hz); 10.09 (broad s, 1 H NH+); 10.29 (broad s, 2H, NHz
ani | ine); O these Bidelzydles ard alg a:ae&smbms blthewoneraail@le)of the datermediates Bfamal e
12: N-[(6 I I nzam de
ydrochl orgﬁxém f’m—%ﬁhg r?ﬁ%n@g%%%%o# ég@ gddwcqu% é:’m%g&;%d Q)? é
‘descri bed fgn gsi&ip@qo@ecgongtag@} medfBt hyl benzoic acid (Can. J. Chem
, ( 1972), 50, 1276-82) replacing 2 30 hydroxy-5-nethoxy-benzoic acid. A
bei ge solid is obtained with a yield of 43% Melting point: 189-190C. 6 JAN
'~01 . ;; - ~ ~a~ zoo3 ", _36NWR 'H (DVMSO d6, 400 MHz, 8): 1.S3 (m 2H,
" CHZ); 1.67 (m 2H, CHz); 2.07 (s, 3H, CH phenol); 2.27 (s 3H, CH-
F« pyridine); 2.67 (m 2H, CHz); 3.26 (m 2H CHZ); 6.587.05 (m 4H, arom);
i 7.74 (broad s, 2H, NH-); 8.80 (broad s, 1 H CONH); 8.93 (broad s, 1 H,

OH); 12.47 (s, 1 H OH); 13.90 (broad s, 1 H NH). 5 1R v~ (amde): 1630

cm~. s a .Gvy"r Exanple 13:

N-[(6 am no- 4 rrethyl 2 pyri di nyI)butyI] 2 5 d| hydroxy 3 (1re T~ o~~~

o . A~ 2 e oy

T - I




olidis obtained with a yield of 27% Melting point: 183-184C. NWR H
6, 400 MHz, 8): |.52 (m 2H CHZ) 1.65 (m 2H, CHz); 2. ZSBMM
ine); 2.67 (m 2H CHZ) ; (m 2H CH2); 3.74 (s,

3H, OCH~); 6.05 (s, 1 H, pyr dine); 6.10 (s, 1 H, pyr idine); 7.
arom); 7.76 (b(glpad 25 s, 2H, NHz); 8.57 (broad t, 1H, CONH, J =
4 14.02 (broad 5, 1H, NH+) 14.40 (s, 1 H OH). IR v~ (amde):

m~.  -37 - GROANY2003 §.: Examle 15: R
m no- 4-getihyl - 2- pyridin yllié 8, 5- bi ¢#(1, 1- g(li)\rre Phyl ) 4- hydr ox
am d ydrjochl por i-de> 1R ment at—pt™ot odol d/ S e same as

A:CD

_-escLl anple 8, 3,5-di yl - 4- hydr oxybehgoi d
ing 2- hy]}ﬁro - 9 met hoxy- benzoi c aci\d. /A white solid is obfaifed with .
d of 53% 1 ng point: 259-260C./NVR ~H (DVSO d6, 400 , 8): 1.38

2 x tBu) 1.55 (m 4H, 2 x CH2); 2.36 (s, 3H, CH3 pyridine); 2.57
ﬁ}]%q? (m 2H CHzZ); 6.@0s(s, 2H, pyridine); 78& (s, | H,

56 (s arom) 7. 73 (broad s, 2H, NHz); 8.31 (t, 1 H CONH, J =

); 13.91 (s, 1 H, : v~~0 (am de): 1662 cm ~. Exanple 16:

dﬁf’g?eg%%&o%c li&%ﬁ!s'&)f%éneﬁlalﬁydmﬂx!(ﬁ@ﬂy|] 4met hyl - 2- pyri di nehe -
am roc

2 2 |
A- ety aCEO’bﬁf |t{!? e *][)2) (é(e)x ;5%‘8‘? |°@tp éﬂaldéf - Bater @*ugé}éoisgert he
as tfaalaies albRedcdess, afet eptiveell atpeotection, ththetoarhoayhg paifs 9f ganetpl

vative of 0 X , (1 988), 53 ( 12),
-7) f%‘ﬁ?‘&ﬁ?ﬂgﬁr)t'ﬁe @%%&H%?%%ragggi%dtag??%nhydro 2H pyrane. The crude
yluct obtained is then di oI ved |n THF and treated with a solution (1M
'THF) of tetrabutyl ammnl fl (1 2-1.5 eq.) at 20 C. After

ation for one hour, so tion of ammoni um chloride is added
pwi se. The m xture is |naI ated under vacuum and the residue
‘t aken up in dichloronet hane. The o gali ¢ phase is washed with water
lowed by salt water, dried over sodi sul phate, filtered and
centrated under vacuum The residue is purified on a silica gel colum
uant di chl or onet hane/ rr/)e/ﬁanol 98/ 2)\ A ¢ ear ye |l ow oil is obt al ned
h ayield of 79% 16. 2 6amnoN~3 5- |s( iorret hyl et hyl ) -
ydr oxyphenyl J- 4- rret hyl - 2pyricdnehept a chI ride: The
¢perimental protocdtl¥sedTsThe same as that Se for the successive
pternediates 2.3 to 2.6, starting fromthe al COhO|IC deyivative 16.1
hstead of internmediate 2.2. White powder. Melt|i 8 pei nt: 149-151C. NWR ~H
DVBO d6, 400 MHz, 8): 1.20-1.45 (m 22H, 2xt(EG+2xCHZ) 156(broad
, 2H, CH2); 164(broads 2H, CHz); 2.23 (t, 2H, CH,); 2.27 (s,

CH3
yr' d'ﬁne) Thgse%d(stcan 31 bEldEhined tyAné oxiditioh ofppldéhyidesedf ge@e@bfqrmulalﬂw) 7.39 |
arom ) Lel2 § AR expemema? ppolgde dgdtfed, 37 7074 SChbn 1

| R by-silyey amaére cco
.arrpl e 1{1985), 50, 2981-2987.
-am no-N-[ 3, “bi s(1, 1-di met hyl et hyl ) - 4- hydroxyphenyl ] - 4met hyl - 2- pyri di nehe
%5 xanam de hydrochl oride: 17 The experl ment ak_gi)rot ocol used is the sane as
't hat descni4)eBrepamtionnpamings ebgenerd fed fermuiatiid)'si | vl at ed derivative of

'5-chlor o- é‘h%%’l"éo%ﬁ of(g%&ﬁﬁfo?ﬂuﬁac(‘lpsﬂ idB@ribed previdugly, 5llGnancess (@8BS 053
(12), 273 t.he 1. N .
G o Wbt o esoirelormplen g ipgrhich G oGt it QU 4Re I SeHamnt E)X ane
1.34 (m 20Hetivated (rBY starfdbld fashion7in(the faiin afl—&)sulphorg’@e @ﬁqlvagp{e le\@_%zne o5

(m SH 246 9 a grbehichie +
o) 6. 72 foz WLBPYroE Rie dfs@@ée%’ bl a%ﬂfﬁ%”g‘éj P SL@ZE NHZ) ;
10 9. 61 ( Sumife.Hoor@enddtlon id Barried ogs jn therpresqreg of Sll&m%ﬂ(ﬂ&ﬁ%d*’é)d i{@s* cm -~
.. Exanple 18 ° r under reflux of butanone. The
 6-am no- I\I-t[’%‘P%raBir%(¥ 196 Rt }10(1 gt ﬁrﬁ)ln4p?\r§}$lg hen I }Bh da‘rnpé'{ﬂed' neac
et ami dé hyigterodyichesi steh aaalpmzmye age used @-@Pﬁ*ﬁe‘?@? é'}i\/ 0% darsie
yl)-4-nmet n Rictivid dépretee@ens tieemt a¢cepsact ot ®rdagsed i s

t he sane aes%fié};lst%élk%@?%b gﬁm&na?cnéteer medi al{ﬁg 2.1, carbon dioxide replacing
2-(3-chl orm};ﬂaﬁﬂ)@ﬁyy‘t@ﬂrﬁﬁhwm Y pyrane. The cr ude reaction product is
purified on a silica colum (eluant: dichloronethane/ethanol: 95/5). A pale
yellow oil is obtained with a yield of 45% NWR ~H (CDCl1~ , 400 MHz, ,8):
2.15 (s, 6H, 2 x CH3); 2.50 (s, 3H, CH3); 3.90 (s, 2H, 20 CHz); 5.90 (s,

2H, pyrrole); 7.00 (s, 1 H pyridine); 7.10 (s, 1 H, pyridine); 8.0-9.0
(hump, COZH). 18. 2) 6-am no-N (3,

5-bi s(1, 1-di net hyl et hyl ) - 4- hyd~~oxyphenyl J- 4- net hyl - 2 pyri di neacet am de
hydr ochl ori de: The experinmental protocol used is the sane as that described
for |nterrred| ates 1 5 and 25 1. 6. Solld W|th an of f white col our . I\/Elting

P Y. Y. Y. V.. A~ R A~ 1~ AN R a e~ L A M~ P



7.30 (m 2H, arom); 8.10 (broad s, 1 H NH). 19.2) 5-(6-abi/AbI@)
yl)- N (~-di net hyl am nophenyl)-a-~(1,1

yl et hoxycar bonyl ) am noJ- 4 pentyn‘alrﬁ'de 20 Internediate 19.2 is

d by condensation of internediate 19.1 with 2-am no- 6bro pyr|d| ne
xper i nmental COI‘ldUIOﬂS | wcal to those described f

s of internedi L éb_Z I ge oI|d | S obt ai nﬁdQ |eI o
4 g)ULReHTmg pOI . ‘H (£DG13, 100 |sz
u); 2.90 (s, 6H, 2 25-@, ra&etiehi2- C. .

CO; 5.50 (broad d, 1H NH) 45(d 1H arom); 670(

7.40 (m 3H arom}; 8.10 (bfoad s, 1H NH). 19.3) a-am no-N

‘met hyl am no) phenyl J- 5- ( 6- gH.8)0- 2 pyri dinyl)-4 pent ynam @&7)

hloride: 5 nm of a 3N aqueous sol ution of hydrochloric acid is added
ol ution, cooled down 30 using an ice bath, of 0.4 g (0.94 mvl e) of
redi atle th@paticulancase xthereQds a]sfnglﬂ bayfd zmdhﬁéﬁcrlHT‘ﬁRd,)Jﬁcm) -othe amines of

oISt LR D' TSl AT S I PR R,
and tpreteaigdehalegeroasrines (fuas hmﬂn}slacmeslm varny ofi sitylaed rr Dhthhlerptd@ne

tsh Zode{wa‘uvég ﬁé\ér%ﬁg %oncﬁgoﬂg dégg%gé&:ﬁlg%é)?ggt RO grn_)L %%m@? %@g&ﬁé?ﬂbef g:

el tforrgulpdiRT) meiﬁ@tty oisamedmf(emdsmo@r@uom@odwe cglycgtlgl sodeserbedsin. 2 x

3 30 COk¢
: > }@11;}%%15 q1 We: Gz&‘ne) a211d’4P a@pM(r Om'Wut%,Slb}\ote@t &Brou |_1|Q Q?irrégﬂnlqc )%'?'nth@f@\r/njm
3 e) @psoecﬁwdmogwhlﬁy ntgryeience, 1991

tli am no- N-[ 4- (di met hyl am no) phenyl | - 2 pyridinyl- ' pentanam de
chI oride: 20 20.1) &anjngra- &%1 | - di nzet hyl et hoxycar bonyl ) am noJ- N
di met hyl ami ng)ghenyl 30 2 pyri dPnyl i

ocol used i e sgne—as—th i

df —eeﬁcpounHzNéy, er i ate

repl aci . 2. er is obtaineGy#tly-& vield

4% Mel'ting . 9©3-66C. NVR ~H ( 00 MHz, 8): 1. _JH,

; 1.90 {m 4H, 2-CHz); 2.70 (m 1 , CHz Arom); 2.90 S, 6H, 2
N); 4.20 (broad s, 1 H CHCO; 4,60 (broad s, 2H, NHZ); 5.80 (broad
H, NH); 6.40qf R? 2H arom); 6.7Qu(g), 2H, arom); 7.40 (qu73H arom);

0 (broad s, I—f H). 20.2) a, 6-diamno-N (4-(dinethyl am no)phenyl J-2

| di nepent anam de hydrochl oride: 20 The experinental protocol used is

Sale aszr?tﬂagfhogfépidc%gﬂngtﬁé cérﬂ?&fzﬁ&@?%&&rz{l%@mulh[ﬂ?r medi ate 20.1
1l acing i VEry nygroscopi c bel gé powder is obtained
‘h a yield of 57%(0.66 g). NVR ~H (DMSO d6, 400 MHz, 8): 1.85 (m 4H,

CHz- CHz)2.1R.Cdebdiamidds, of gederdl formnla (B1)10 (s, 6H, 2 x CHIN); 4.20 (broad
1 H, CH-CO) 6.70 (d, 2H, arom); 7.70 25 (broad s, 2H, NH+); 7.80 (m

ar Oj da s r 1. 45
b} oad 01'@ 2 Hj' |1|“+h§ Cg%z?&g%&%gr Oa%f%aval I1"5—{’{"1%131 2%II? in! Q?lfé\f’/hA Xa%Haré? I@%})Segasém N
JAN 200d}:ﬁn¢4 abBxea ¢ @rgphred by condensatlon of the amines of general formula (A.1)
m no-N-| 1tﬁ%i%£‘s>’e &12%@1191%} Pct}ﬁfﬁl'% 11.6), rH%E(!}i’Hed %1&&61151%’ B@J&&lﬁ@%ﬁlﬁ%tandard

erinental " pr ot ocol

cribed f@ethedspendia p}?ptldwcwd&w%wn M3 MV @Hécﬁ %ﬂ%ﬁéﬁ%ﬁ%ﬁ“%e
. 0- d' - t buéﬂ’ Peﬂrcﬁnsljlﬁﬁé%@ﬁ@pn QV@ﬂ@gJDIlQMW a¥e @hﬂhdms N¥Rhe Hoh CO3RM2rci4dDO0

43 2 18 3H, CH3 2.34
2H ISCHZ‘)ml S ggge(qera?ng_‘)m% %) éngﬁsc{{gedz %quherzo gSZ 5 (s, 1 ?—I

yridine): 6 36(5 1H, pyridine); 6.77 (d, 2H, arom) 7.35 (d~ 2H,

rom ). MS: M—|+ 341. 2. Exanple 22:

am no- N-[4(d|rrethJ_ nqQ) phe ]__ - 2pyri dinehepta de

rochl oride: 22 Th)é g)ﬁ‘ﬁe(rl?rren[% pf%t c us is the san@ﬂg]s t hat
escribed for conpound 16, N, N di methyl - ¥ ph y?\ nedi am ne repl acing the

;. 6-di -t-butyl -4-am nophenol . Hygroscopic yel sh solid. NVR ~H (CD30D,
00 MHz, 8): 1.48 (brqadys, 4H 2 x @ig); 1774 (m 4H 2 x CH); 2.37 (s,
CH3); 2.44 (t, 2H, CHz); 2.73 (t, 2H, CHZ)330(s 6H, 2 x CH3); 6.64
L H py&.:\lg nﬁ]uzl}g_eiag%?@l 1l ﬁfggeép gaé fglml?la (Il% wﬁndh %H’X &9 d)R [p S8 (0

H arom)

[ (6- am nogdhfEtdbshe, 2R lsotHe Prepaet by Loﬂdeﬁsa@@nwchhewﬂbexﬁw&@wgedeml
ydrochl ori de: 23




‘imental protocol used is the same as that described for cenpaung)

nylic acid replaci ng 2- hydroxy-5-net hoxy-benzoic acid. Beige

lting point: 176-178C. NWR H (DVSO d6, 400 MHz, 8) : 1.51 (m 2H,

2 (m 2H, CHz); 2.27 (s, 3H CB pyridine); 2.68 (m 2H, CH);

2H, CH,); 6.07 (s, 2H, CH ), 6.58 H ' : H;

. i (Al2) With thepeincy of gensry f()g‘?’“‘(fm-%pw*gfh%ﬁﬁd‘ﬁﬂggﬁﬁbf H,

13 ; i he 8o cOmfriercidl ¢arb@QNe)acids0TogeNnClgr afENsa 1 H,

.», ;Pﬁﬁ&‘ré%%??zs_y%e?@???/xlu ZU-3 -42- - Exanpl e 24:

. N- (A2 db deschipehfirthsy Plenyl | - 4- et hyl - 2 pyri di nepent ananani de

loride: 24 The experinental protocol used is the sane as that

henedi am ne repl aci ng

rey solid. NVR 'H (CD30D, 400
, 2. 35 (Ltm2H, . (IBZ) ;

1 H pyridine); 6.35 (s,

om). Ms: M+ = 327.2.

ed for compound 1, N, N di nethyl -p-phe
t - butyl - 4-am nophenol . Hygr oscopi
:1.72 (m 4H, 2 x ); -
. 2H, Aﬁz})(;—@f.)akl(sg:%H, Igcﬁ
ridine); 6.76 (d, 2H, arom); 7.34 N, 2N
| e 25:

am no- 4- net hyl - 2- pyri di nyl ) butyl ] am no)
e hydroch{) myde: 25 25.1) 2-afdh@N :
t hyl am n @'p enyl)Jacetam de: Internmediate 25.1 is obtained after

nt of the tert-butoxycarbonyl function (see T.W G eene and P.G M
‘Protective G-oups in Organic Synthesis, Second edition 15

I nterscience, 1991 )) of N-[4-(dinmethyRam no)phenyl)]-2-[(

nmet hyl et hoxycar bonyl ) am no] dﬁgﬁt am itself prepared according to
eri mental protocol describe N ., (1993), 2368@,
349. V\hi,s;-exs-eCOi.Hl\/El-ﬂ—i ng point: "H (CDC13, 1 VHz,
60 (broad s, - 2H" NHZ); 2.90 (s, 6H, 3. 45 (s, 20 2H, CHz);
d, 2H, arom); 7.45 (d, 2H, arom); 9.10 ( ds, 1 H NH. 25 2)
3-di net hoxypropyl )-6-(2, 5-dinmethyl-1 H pyrrdl-1 yl)-4-nZethyl

-ne: The experinmental protocol used_is the sane as that described for
medi ate 1. 1,(A2)noacet al dehyde di(ﬂ-tmyl acetal replacing trinethyl
omobutyrate. A yellow oil is obtained with a yield of 72% 25 NVR 'H

] 3, 100 MHz, b): 1.90 (m 2H, CH,-CH(OCH3)2); 2.10 (s, 6H, 2 x CH3

ole); 2.40 (s, 3H, CH3 pyridine); 2.80 (m 2H, CH2-Arom); 3.30 (s, 6H,
6.90 (d, 2H,

CH3-O; 4.40 (t, H )@ 5-80 (s, 2H, pyrrole);
di ne) . 24)3 9?52)%%‘1‘?{%%@-@14 pyrrol -1 yl)-4-methyl-2 pyridine
anol: A solution of 0.3 g ( 10.4 es £ Rt hat . & ddfined
ure 6f 2R.H T apies of sonad; g’“&ﬁlmb’ﬁaw&d’aﬂr E{’;%%gg1§° é‘c%)l aZsti on.gf
is agi tg%ggedfa&r riBarBOBY ggl@dené’éiﬁn ofhe andnc of ganernl i@rmé%a (A1) ﬁ'é%-;) Wit )
fcent rat ed under ‘vagcuum t he [ A BidPstide in the Ardsence

PR 2003 . ,an(ﬂldqhé(ti%P.gelﬁba?zﬁrﬂ‘&g%ﬁg‘iflgﬁﬁ%g&@%#,ﬁujlsn? e toéﬁlal dhe by dhe
o i tion of JiaHCQ3dwitk i dgent, suchv as for | examplgt pRHPE I?de‘ & 2b0° d"h%:
@REhyl acetate. The.organi. dhesst €6t enple WaShkichlavoethard of
M ter foll ov@ﬁc%??‘yfaﬁ%#?n%f ngfr?amsgg\gpf%ﬁftﬁr. gr%i. zflﬁg{er&'\ . sodi um
S phat g0 fidyhttebis ofitherathinesefeasneral fogmu LEG &E? residue is
ified on a 5 flash silica colum (eluant: ethyl acetate / heptane: 1/3).
g of a colourless oil is ,~~ obtained (40%. 1 ;: -, NVR ~H (CDC13, 100
, S): 2.10 (s, 6H, 2 x CH3 pyrrole); 2.40 (s, 3H, CH3 pyridine); 3.00
4H, CHz-CHzZ); 5.80 (s, 2H, pyrrole); 6.90 (d, 2H, pyridine); 9.80 (s, 1
k. CHO). 10 25. 4) ((4--6-(2, 5-dinethyl-1 H pyrrol-1 yl)-4-nmethyl-2

i di nyl Jba~tyl)anai no~-N ((4di net hyl am no) phenyl Jacetam de: 1 g of an
i vated pul verul ent 4~ nol ecul ar sieve and 0.6 g (2.79 mmol es) of sodium
acet oxyborohydride are added to a solution of 0.33 g (1.69 mmle) of
wternmediate 25.1 in 20 mM of anhydrous dichloro-1, 2-ethane. The reaction
xture is cooled down to 15 -15 C and 0.45 g ( 1.86 nmmole) of al dehyde
3 dissolved in 10 m of anhydrous - dichloro-1,2 ethane is added
ropwi se. After agitation for 18 hours at 23C, the mxture is diluted with
0 m of a saturated aqueous solution of NH4Cl, followed by agitation and
ecanting. The aqueous phase is again extracted with 2 x 50 m of
i chl oronet hane. Finally, all the organic phases are collected and washed
ith 100 m of salt water. This 20 organic solution is then dried over
odi um sul phate, filtered and concentrated under vacuum The evaporation
esidue is then purified on a silica colum (eluant: dichloromethane /
thanol: 20/1). A colourless oil is obtained with a yield of 15% (0.12 g).
MR ~H (CDA 3, 100 MHz, 8): 2.00 (m 2H, CHz-pyridine); 2.10 (s, 6H, 2 x
CH3 25 pyrrole); 2.30 (s, 3H, CH3 pyridine); 2.40 (broad s, 1 H NH); 2.80

e N RN ~ N 7 1 7N 1™ 7~ - ~\

4di net hyl am no) phenyl ] -a

~ N O~ 1™ AN SN NN



JAN 2003. -44 25.6) ((4-(6-anino-4-methyl-2 ~yridinyl)butyl JarifngnN N3
di met hyl ami no) phenyl J acet ani de hydrochl ori de: The experi nent al
ocol used is the sanme as that descrijfped for internediate 19.3, ~.
rmedi ate 25.5 replacing internedi ateé 19.2. A very hygroscopl c beige
er is ~S obtained with a yield o 5%(0 038 g). NWVMR 'H (DvsO d6, 400
8): 2.10 (m 2H, CHZCHZCHZ) 93H CH3 pyridine); 2.80'(m
-CH,-N); 3.15 (m AENGHZ aromy g‘@% 2 x-CE3-N) . 10 (s, 2H,
C=0; 6.60 (d, ZH, pyr|d| ne) rom); 7.65 (d, 2H, .

. 0 M5 M# = 341. Exanpl e 26:
i no- N- (13- (4- hydr oxy- 3- met hoxy- phenyl ) - 2- p nyl ] - 4- met hyl
r| di ne- but anam ne Rudnochl oride: 26 ig1.46.1) 6-(2, 5-dimethyl-1 H

-1 yl')-N (3-(4-hydroxy- 3- net hoxy phenyl)2 propenyl J- ~; 4-nethyl -
d| ne- butanam ne: ~i 15 0.27 g (1.5 nmol e) of
dr oxy- 3- net hoxyci nnanmal dehyde and 2 g of an activated 3~r nol ecul ar
e are added to a solution of 0.39 g (1.5 mmle) of internediate 8.1 in
of methanol. The reaction m xt@re is itated for 24 hours at 20C
re the addition, at OC, of 0.06 (10% | e) of NaBH4, agitation is
tained, at 20 X drCHa)ﬂcﬁJHer 24HRol¥ o nal lly the—e®cess ([@ydride is
stroyed by the addition of 5 nml of 20 W the mxture is filtered
frit. The filtrate is concentrated under vdecuym The evaporation residue
urified on a silica colum (eluant: CHzCrz/ MeOH NH40H at 20%
'4.5/0.5). A brown 0i{A3)s obtained witHId)yield of 40% 26.2) 6-ami no-N
(4- hydr oxy- 3- met hoxy phenyl)-2 propenyl J-4-nethyl -2 pyridi ne but anani ne
rochl or 2¢e2) 2heT4BineX Bﬁ"gbﬁ?ﬁﬂt ﬁhnﬁlfaqtlgcm Wh&%dA' §< @nd @ifeal%

cribed for internediate 1.6, internediate 26. aci nd |nter |cate

. Br own 3B®Y¢ §an fJep b REepaEIdnly: cadessation fthe ﬂﬁ@ﬂwﬂ&nez&b@ma (89 1.65
2H CHZ») thelcid@antdldehy tﬂt d@i"'@twe? o Berlefal fgﬁhulg(ﬁ 52W1Elfjlh@ea}n1ngs @Ig%e(n@fa ad s,

. 94‘%‘&1%? @%“Sdes‘%‘g‘ég;&%‘lﬁfy 30 - CH:CH-CHZ) 6. 82 (d 1

arom) 6.88 (d, 1 H, arom) 7.00 (s, 1. H arom); 7.73 (broad s, 2H,
); 8.91 (broad s, 2H,ONH+ oH); 9.23 & H NH). MS: M+ = 342. 3. -

AN 2003 - 45 Exanplg 27: +
m no- N-[ 4- chl or o- 2- (phenyl am no)(p)hen A el hyl - 2pyr| di r(gbent anam de
rochl ori de: 27 The experinental protochl u¥e®Nis the same as that '

cribed for internediate 1.5, 4chloro-2-(p am no) - phenyl am ne

~stzrs Liebigs Ahn.(A@em , ( 1909.7)322)” 5 repl aci ng

-di -t-butyl -4-am nophenol . Beige powder. Melting point: 176-178C. NVR ~H
O d6, 400 MHz, 8}: 1.70 (broad s, 4H, 2 x CH2); 2.26 (s, 3H, CH); 2.62
2H, CHz); 2.95 (t, 2H CHzZ); 6.54 (s, H, pyridine); 6.60 (s, 1 H,
idine); 7.32 (s, 1 H arom); 7H4@ 8 'y 8H, arom) 14.1 (broad s, 1
NHCO . IR v~-0 (am :
[ (6-am no- 4- net hyl -2- pyri di yI)butyI]
ydrochl oride: 28 e exp‘érlmantal pr ot ocol

is the sane as that

enyl acetic acid replacing
- hydr oxy- 5- net hoxy- b%%sgl c aC| d. Beiggmsolid. Melting point: 56-58C. 15
MR ~H (DMSO d6, 400 1.42 ( ?H CH2); 1.62 (m 2H, CH2); 2.27
s, 3H, CH3); 2.61 (t, 2H, CHz); 3.05 (m 2H, CHz); 3.30 (s, 2H, CHz-CO;
.95 (s, 2H, O CHZO); 6.53 (s, 1 H, pyridine); 6.60 (s, 1 H pyridine);
.68 (d, 1 H arom); 6.79 (s, 1 H arom); 6.81 (d, 1 H arom); 7.76
broad s, 2H, NHZ); 8.05 (t, 1 H NHCO; 13.99 (s, 1H NH+). 20 M. MH =
42.2. FxagpleR8d ; tyll-

(1, 3- bengy(;dl oxglse%%#ﬁé@%@%ﬁ&ewmgﬁ él(%'?géri ment al pr ot ocol
sed is the sane as that described for conpound 26, piperonal replacing

- hydr oxy- simmgidﬁw,@g@y neﬁqef(gﬁ, 42 qi) IVEI t| ng 25 point: 224-226C.
MR ~H ( Q,d6, Ogar E |4§‘L 2.09 (s, 3H CH3);
.43 (t, 2 thegagticularggse wherg A icqup eno};lcgbrwéﬂvez |ﬂpe @}imemm)f gegembiqrpndsad s |
H NHZ + (\H)) afe. dﬁtal(lﬁi b hydrokddddoR)in the é&sérﬁze oia%atd'ljﬂtlﬂa?uaﬁhﬁl)of Iﬁi/@ooﬁs 1
'H, fumarate); b.50 (s, 2H, pyridine); (s, 2H, arom H,
arom). 30 M5 : M+ = 314, s - 6 ~~~J | 003 -46 Exanple 30:

'N-[ 4- ( 6- ani no- 4- met hyl - 2- pyri di nyl ) butyl ] - N-[ (~- 3- phenyl - 2 propenyl ] ani ne
fumarate: 30 The experinmental protocol used is the sanme as that described
for conpound 26, transci nnamal dehyde repl aci ng

4- hydr oxy- 3- net hoxyci nnamal dehyde. Cream col oured 5 solid. Melting point:
.+ 163-165C. NVR ~H (DMSO d6, 400 MHz, 8): 1.6l (broad s, 4H 2 x CHZ); 2.08
(s, 3H, CH3); 2 45 (t 2H, CHZ) 2 85 (t, 2H, CHz); 3.63 (d, 2H,

P . Y 2 T 1

~ AN " -




-2-propenam de fumarate: 31 The experinental protocol used ig détmﬁ

hat descri bed for conmpound 8, 3,415 net hyl enedi oxyci nnani ¢ aci

aci ng 2-hydroxy-5-nmet hoxy-benzoi c am d. Creamcoloured solid. Meltin
111-1 13C. NWR ~H (DI\/SO d6 409 MHz, 8): 1.45 (m 2H, CHZ); 1.61-

CHz); 2.12 (s, 3H, CH3 o$ 2% g&!or )to @ 05

o} CHIth@)CplTasmﬁdl(ﬂg nijro e“fou %Y%‘@es gh 3%512 es %yrﬁﬁe g umar at e 4 (d,

o @es@qbe(dsn RHiteRitire X/ Ge9Ehend, (W81, 3, (1528M206).7. 05 (d 1 H,
3

ram) ;e fo3dof Gorndullt (AA)5té RdessibleOftotnt methdds
(Ehe: amvine-diphenylanplesgf £33

{[4-( QYe?JHH&Q'114t1{&1it&)atur2%$‘)r§zthednsr(wgob 4801 Indiarmb Ghern {1981 208, Wolxglb%tenol

@5 The e ﬁ&% Oisﬁgj)' S88h)! Tk hfindaliphaslantinés Sbwinddbi aor

ﬁedl-]at o enz e

dr oxmnﬁnnedlmaxgashlnnd , cRathg ?%‘ﬁ g“ryfq gﬁﬁ?& h Bk ) 2%9(2%) S&Cg(:)lgé\qﬂ-lz 8):
2 Ar ibdfcm, Lders KB, 25, 69, CH2,
7.5 Hzlée’er’c"q’;% ?’}erﬁ‘lé%ﬁgz%bﬂ ry ( 4 (s, 3H OCH3); 30 3.96 (s,
CH2 Nblthe ﬁnﬁﬁ—(ﬁpb@lﬂamlbﬁcp gengpy f° m 6. 20 (s, 1H, pyridine);

4 (s, 1 H, pyrrdrne) 6.60 (s, 1H arom); 6.75 (m 2H, arom).

~M—|+ 316. - 6 JAN 2003 -47,
( ben3.g) dyyyhesisnf éh%t‘tﬂ%%%éﬂ%?ﬁaégj?e%éﬁ%ﬂ“? W2 h

sreq geopding (b e e
oy b e aduy e T
zy| oxydescrbef] &ﬁé&%’b‘é‘ﬁ ety eg?@l ?1737 38%{)0“ 3-met hoxy 5 |
amal dzﬂvml -1826\00 Acidl ChelwrScmwl(z € |45 (m 2H CH2);
’72|(4m 0242) 2, 66 (2m012l(-|s cgg 2aed (pyrm:ae))cmzNﬁ; (3’ 62H’(sCH§L; 230 4
) 5 it o enrthol G W S i), % |
m‘:ll{1§ ) gai :;ﬁ}f; Q&:’ie;v%f:@gé m( %?;Sénsa of the mmtes of genera{ formula (A.1) ‘
0 K2yt am no
| di namyag, the%r%%h@rcbx pestected peding n@tlocqfl g%é@g??%"‘%lbzf‘s@ %‘taﬁd"%r; i
cribed for..int erﬁerr%% al esyétr 18sis Q%g&%adlf&@%ohgp] alelprtgectru)Meofmh;h drounals, The !

e base cordifigps;i own 1 Ml 5t66 (m

aiBO of fe mrrr@&m;e ofzgqr@r ésﬁérg&)?‘ %“zt t?“ zg b“gtg }:e 11: 2.8

2 CHS);tro 86id( speddlin ® Oy to detpchgther feri-

_Nm@%%%mﬁgﬁe%% rggoelo(m 3H, NHz + NH); 6.20 7.40 (m
ardm blutwca@pmél)ﬁm?@n |vH+ = 436 Exanpl e 35 :
{[4-(6-am no- 4 met hyl - 2- pyri di nyl ) butyl ] am no~net hyl )-4,5 20
: met hoxypkehol : 83NHhi s corrpound S obt ai ned by debenzyl ati on of conpound
! | N t he presence of hydrogen gnd AP.GM —glgandard=conekt+(Ons~NBei ge
ifam NVR ~H (DVBO d6, 400 MHz, 8) 17(‘ 4H, 2 x CHz);: 222(s 3H,

HERCHB) ;. 2. 60 (m 2H crdm 3.68 (s, 3H, O cH&)D 3.70 (s,
aE. ocn) d‘g} 9‘%51%%%?&%&%% 6.50-7.00 (m 4H, arom + pyridine):

‘ 1 (broad s, 1 H O4; 9.10 (broad S, 2H, NHZ) ; 14.00 (broad s, 1 H NH).
MH+ = 346. - 6 JAN ?003 -48 Exanple 36 : ) the followin
[4-(6- ampagm% JBRigakhaofyeneel fustub Y1) cas bh perreseg ascgrdingglo the following

et r amet hyl'-"2- chromanecar boxam de funmarate : 36 The experinental protocol
sed i s theetkads: as that described for conpound 8,

, 4di hydr o- 6 hydroxy 2,5,7,8-tetranet hyl - 2H [ 1] - benzopyr an- 2- car boxyl i c

d (Trol g l hewaivhcA 20j W, Ywid o atslasd.
0 L9 e GRS bR by a0

2H,

: 1.32 d(eﬁnecB kbovEs eteapeppargd by D(uﬁteOElHﬂc éPE%%Q“‘i‘;WEJ‘:j‘% °of ﬁh&:;a Qéglﬂgx)
0 ( a fogﬁﬁlaTwip)m Wh@l'BGPW a)gbilz. greug AYCHI2

f ol osz;JL ‘éé“’?‘?ﬁ’esﬁ'é“&%g 2.50 b qqg,n;{l (@Q) ac%oggngm a HrbceGhi®) ;
. 08 (broadsumhoﬁie dmwvesebmn(aém ‘ioﬁg NP1 O ne (s, 1 H pyridine);
5 8 10 (Syo.dritida it Med. CRonk b1986), B9(1]6)l—Bl 7. 5 2 Hz). MBS MH+=412.
har macol os caIl study of the products of the |nvent|on Study of the effects
N neuronal consti tgh ye=o gynthase(aH -acEW)-Qier ebettum WP inhibitory
ctivity of the products “of the inventidh is deternined by neasuring their
5 effects on the conver ﬂ{] by NO syngﬁase of [3HL-arginine to
3H| L-citrul line accordimg o the nodified nethod of Bredt and Snyder
PYOC. Natl. Acad. Sci. USA, ( 1990) 87: 682-685). The cerebel |l uns of
prague-Dawl ey rats (300g - Charles River) are rapidly renoved, dissected
t 4C and honogeni zed in a volune of extraction buffer (HEPES 50 mM EDTA 1
pH 7.4, pepstatin A 10 ng/m, |eupeptin 10 ng/n). 20 The honpgenates
then centrlfuged at 21000 ¢) for 15 mn at 4C Dosage S carrled a. a

o b N A N~ T  r r . ~ ~




40 ~M of non-radi oactive L-arginine is added. The reaction is i
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The experimental protocol used is the same as that described for Example 8, 2,5-
dihydroxy-3-methyl benzoic acid (Can. J. Chem., (1972), 50, 1276-82) replacing 2-

30 hydroxy-5-methoxy-benzoic acid. A beige solid is obtained with a yield of 43%.
Melting point: 189-190°C.
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NMR 'H (DMSO d6, 400 MHz, 8): 1. 52 (m, 2H, CH,); 1.65 (m, 2H, CH,); 2.25 (s, 3H,

CH, pyridine); 2.67 (m, 2H, CH,); 3.31 (m, 2H, CH,); 3.74 (s, 3H, OCH,); 3.86 (s, 3H,
OCH,); 6.05 (s, 1H, pyridine); 6.10 (s, 1H, pyridine); 7.60 (m, 2H, arom.); 7.76 (broad
25 s, 2H, NH,); 8.57 (broad t, 1H, CONH, J =5.37 Hz); 14.02 (broad s, 1H, NH"); 14.40

(s, 1H, OH).
IR: v, (amide): 1661 cm’.
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methyl-2-pyridineheptanamide hydrochloride: 16

16.1) 6-(2,5-dimethyl-1H-pyrrol-1-yl)-4-methyl-2-pyridine-heptanol:

The experimental protocol used is the same as that described for intermediate 2.1, the
15  trimethylsilylated derivative of 6-bromo-1-hexanol (J. Org. Chem., (1988), 53 (12),
2732-7) replacing the 2-(3-chloropropoxy)tetrahydro-2H-pyrane. The crude product
obtained is then dissolved in THF and treated with a solution (1M in THF) of
tetrabutylammonium fluoride (1.2-1.5 eq.) at 20 °C. After agitation for one hour, a
saturated solution of ammonium chloride is added dropwise. The mixture is finally
20  concentrated under vacuum and the residue is taken up in dichloromethane. The organic
phase is washed with water followed by salt water, dried over sodium sulphate, filtered
and concentrated under vacuum. The residue is purified on a silica gel column (eluant
dichloromethane/methanol: 98/2). A clear yellow oil is obtained with a yield of 79%.

16.2) 6-amino-N-[3, 5-bis(1, 1-dimethylethyl)-4-hydroxyphenyl]-4-methyl-2-
25 pyridineheptanamide hydrochloride:

The experimental protocol used is the same as that described for the successive
intermediates 2.3 to 2.6, starting from the alcoholic derivative 16.1 instead of

intermediate 2.2. White powder. Melting point: 149-151°C.
NMR 'H (DMSO dé6, 400 MHz, 8): 1.20-1.45 (m, 22H, 2 x tBu + 2 x CH,); 1.56 (broad

30 s,2H, CH,); 1.64 (broad s, 2H, CH,); 2.23 (t, 2H, CH,); 2.27 (s, 3H, CH, pyridine); 2.63
(t, 2H, CH,); 6.57 (s, 1H, pyridine); 6.59 (s, 1H); 7.39 (s, 2H, arom.); 7.72 (broad s, 2H,
NH2); 9.59 (s, 1H); 13.78 (s, 1H, NH").

IR: v, (amide): 1656 cm’.
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9.61 (s, 1H, CO-NH); 13. 82 (s, 1H, NH").
IR: v__, (amide): 1661 cm’.

C=0

Example 18: 6-amin0-N-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-4-
methyl-2-pyridineacetamide hydrochloride: 18

18.1) 6-(2,5-dimethyl-1H-pyrrol-1 -yl)-4-methyl-2-pyridine acetic acid:

The experimental protocol used is the same as that described for intermediate 2.1,
carbon dioxide replacing 2-(3-chloropropoxy)tetrahydro-2H-pyrane. The crude reaction
product is purified on a silica column (eluant: dichloromethane/ethanol: 95/5). A pale

yellow oil is obtained with a yield of 45%.

NMR 'H (CDCl, , 400 MHz, 8): 2.15 (s, 6H, 2 x CH,); 2.50 (s, 3H, CH,); 3.90 (s, 2H,
CH,); 5.90 (s, 2H, pyrrole); 7.00 (s, 1H, pyridine); 7.10 (s, 1H, pyridine); 8.0-9.0 (hump,
CO,H).

18.2) 6-amino-N-{3,5-bis(1, 1-dimethylethyl)-4-hydroxyphenyl]-4-methyl-2-
pyridineacetamide hydrochloride:

The experimental protocol used is the same as that described for intermediates 1.5 and
1.6. Solid with an off-white colour. Melting point: 258-260°C.

NMR 'H (DMSO d6, 400 MHz, 5): 1.50 (s, 18H, 2 x tBu); 2.45 (s, 3H, CH, pyridine);
3.95 (s, 2H, CH,); 6.80 (d, 2H, pyridine); 6.95 (s, 1H, CO-NH); 7.55 (s, 2H, arom.);
8.00 (broad s, 1H, OH); 10.40 (s, 1H, NH"). |
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sodium sulphate, the organic solution is filtered and concentrated under vacuum. The
evaporation residue is purified on a silica column (eluant: dichloromethane/ethanol:
30/0.5). A beige solid is obtained with a yield of 56% (0.88 g).

NMR 'H (CDCl,, 100 MHz, 8): 1.40 (s, 9H, tBu); 2.10 (m, 1H, CH); 2.75 (m, 2H, CH,);
2.90 (s, 6H, 2 x CH,N); 4.40 (m, 1H, CH-CO); 5.45 (broad d, 1H, NH); 6.70 (m, 2H,
arom.); 7.30 (m, 2H, arom.); 8.10 (broad s, 1H, NH).

19.2) 5-(6-amino-2-pyridinyl)-N- (4-dimethylaminophenyl)-a-[(1, 1 -
dimethylethoxycarbonyl)amino]-4-pentynamide.

Intermediate 19.2 is prepared by condensation of intermediate 19.] with 2-amino-6-
bromo-pyridine under experimental conditions identical to those described for the
synthesis of intermediate 4.2. A beige solid is obtained with a yield of 35% (0,4 g).
Melting point: 192-194°C.

NMR 'H (CDCl,, 100 MHz, 8): 1.45 (s, 9H, tBu); 2.90 (s, 6H, 2 x CH,N); 3.00 (m, 2H,
CH,-C...C-); 4.50 (m, 3H, NH, + CH-CO); 5.50 (broad d, 1H, NH); 6.45 (d, 1H arom.);
6.70 (m, 3H arom.); 7.40 (m, 3H arom.); 8.10 (broad s, 1H, NH).

19.3) a-amino-N-[4-(dimethylamino)phenyl ]-5 -(6—amino-2—pyrz‘dinyl)-4-pentynamide
hydrochloride:

5 ml of a 3N aqueous solution of hydrochloric acid is added to a solution, cooled down
using an ice bath, of 0.4 g (0.94 mmole) of intermediate 19.2 in a mixture of 15 m] of
ethanol and 5 ml of dichloromethane. After agitation for 5 minutes, the reaction
medium is concentrated under vacuum. The evaporation residue is taken up in 25 ml of
water and the aqueous phase is washed successively with 20 ml of heptane and with 20
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The experimental protocol used is the same as that described for compound 3 ,
intermediate 19.2 replacing compound 4.2. A light beige powder is obtained with a

yield of 94%. Melting point: 63-66°C.

NMR 'H (CDCI3, 100 MHz, 3): 1.50 (s, 9H, tBu); 1.90 (m, 4H, CH-CH,-CH,); 2.70 (m,
2H, CH,-Arom.); 2.90 (s, 6H, 2 x CH,N); 4.20 (broad s, 1H, CH-CO); 4,60 (broad s,
2H, NH,); 5.80 (broad s, 1H, NH); 6.40 (m, 2H, arom.); 6.70 (d, 2H, arom.); 7.40 (m,

3H, arom.); 8.10 (broad s, 1H, NH).

20.2) o, 6-diamino-N-[ 4-(dimethylamino)phenyl] -2-pyridinepentanamide
hydrochloride:

The experimental protocol used is the same as that described for intermediate 19.3,
intermediate 20.1 replacing intermediate 19.2. A very hygroscopic beige powder is

obtained with a yield of 57% (0.66 g).
NMR 'H (DMSO d6, 400 MHz, 8): 1.85 (m, 4H, CH-CH,-CH)); 2.75 (m, 2H, CH,-

Arom.); 3.10 (s, 6H, 2 x CH)N); 4.20 (broad s, 1H, CH-CO); 6.70 (d, 2H, arom.); 7.70
(broad s, 2H, NH"); 7.80 (m, 3H, arom. + NH"); 7.90 (broad s, 2H, NH'); 8.50 (broad s,
3H, arom.); 11.45 (broad s, 1H, NH"; 14.40 (broad s, 1H, NH").

IR: v, (amide): 1659 cm’.
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pyridineheptanamide hydrochloride: 22

The experimental protocol used is the same as that described for compound 16, N,N-
dimethyl-p-phenylenediamine replacing the 2,6-di-t-butyl-4-aminophenol. Hygroscopic
yellowish solid.

15 NMR 'H (CD,0D, 400 MHz, 3): 1.48 (broad s, 4H, 2 x CH,); 1.74 (m, 4H, 2 x CH,);
2.37 (s, 3H, CH,); 2.44 (t, 2H, CH,); 2.73 (t, 2H, CH,); 3.30 (s, 6H, 2 x CH,); 6.64 (s,
1H, pyridine); 6.66 (s, 1H, pyridine); 7.64 (d, 2H, arom.); 7.84 (d 2H, arom.).

MS: MH+ = 355.2.

Example 23: N-[(6-amino-4-methyl-2-pyridinyl)butyl]-1,3-benzodioxole-5-
20 carboxamide hydrochloride: 23

The experimental protocol used is the same as that described for compound §,

piperonylic acid replacing 2-hydroxy-5-methoxy-benzoic acid. Beige solid. Melting

point: 176-178°C.

NMR 'H (DMSO d6, 400 MHz, 8) : 1.51 (m, 2H, CH,); 1.62 (m, 2H, CH) 2.27 (s, 3H,
25  CH, pyridine); 2.68 (m, 2H, CH,); 3.26 (m, 2H, CH,); 6.07 (s, 2H, CH,); 6.58 (m, 1H,

arom.); 6.60 (s, 1H, pyridine); 6.95 (d, 1H, arom.); 7.39 (s, 1H, pyridine); 7.45 (d, 1H,

arom.); 7.73 (broad s, 2H, NH,); 8.35 (t, 1H, CONH); 13.92 (broad s, 1H, NH+).’

MS: MH+ = 328.2.
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Intermediate 25.1 is obtained after detachment of the fert-butoxycarbonyl function (see
T.W. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, Second edition
(Wiley-Interscience, 1991)) of N-[4-(dimethylamino)phenyl)]-2-[(1,1-dimethylethoxy-
carbonyl)amino]-acetamide, itself prepared according to an experimental protocol
described in Synth. Commun., (1993), 23 (9), 1339-1349. White solid. Melting point:

166-168°C.
NMR 'H (CDCL,, 100 MHz, 8): 1.60 (broad s, 2H, NH,); 2.90 (s, 6H, 2 x CH3) 3.45 (s,

2H, CH,); 6.70 (d, 2H, arom.); 7.45 (d, 2H, arom. ); 9.10 (broad s, 1H, NH).

25.2) 2-(3, 3-dimethoxypropyl)-6-(2,5-dimethyl-1H-pyrrol-1 -yl)-4-methyl pyridine:

The experimental protocol used is the same as that described for intermediate 1.1,
bromoacetaldehyde dimethylacetal replacing trimethyl 4-bromobutyrate. A yellow oil is

obtained with a yield of 72%.

NMR 'H (CDCL, 100 MHz, 8): 1.90 (m, 2H, CH,-CH(OCH,),); 2.10 (s, 6H, 2 x CH,
pyrrole); 2.40 (s, 3H, CH, pyridine); 2.80 (m, 2H, CH,-Arom.); 3.30 (s, 6H, 2 x CH,-O);
4.40 (t, 1H, CH(OCH,),); 5.80 (s, 2H, pyrrole); 6.90 (d, 2H, pyridine).

25.3) 6-(2,5-dimethyl-1H-pyrrol-1 -yl)-4-methyl-2-pyridine propanol:

A solution of 0.3 g (10.4 mmoles) of intermediate 25.2 in a mixture of 20 m! of acetic
acid and 10 ml of a 1N aqueous solution of HCl is agitated for 18 hours at 23°C. The

reaction mixture is then concentrated under vacuum and the residue dissolved in 50 ml
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1 g of an activated pulverulent 4A molecular sieve and 0.6 g (2.79 mmoles) of sodium
triacetoxyborohydride are added to a solution of 0.33 g (1.69 mmole) of intermediate
25.1 in 20 ml of anhydrous dichloro-1,2-ethane. The reaction mixture is cooled down to
~15°C and 0.45 g (1.86 mmole) of aldehyde 25.3 dissolved in 10 ml of anhydrous
dichloro-1,2 ethane is added dropwise. After agitation for 18 hours at 23°C, the mixture
is diluted with 50 ml of a saturated aqueous solution of NH,Cl, followed by agitation
and decanting. The aqueous phase is again extracted with 2 x 50 ml of dichloromethane.
Finally, all the organic phases are collected and washed with 100 ml of salt water. This
organic solution is then dried over sodium sulphate, filtered and concentrated under
vacuum. The evaporation residue is then purified on a silica column (eluant:
dichloromethane / ethanol: 20/1). A colourless oil is obtained with a yield of 15%

(0.12 g).
NMR 'H (CDCL, 100 MHz, 8): 2.00 (m, 2H, CH,-pyridine); 2.10 (s, 6H, 2 x CH,

pyrrole); 2.30 (s, 3H, CH, pyridine); 2.40 (broad s, 1H, NH); 2.80 (m, 4H, CH,-CH,-N);
2.90 (s, 6H, 2 x CH,-N); 3.35 (s, 2H, N-CH,-C=0); 5.80 (s, 2H, pyrrole); 6.70 (d, 2H,
arom.); 6.90 (d, 2H, pyridine); 7.40 (d, 2H, arom.); 9.10 (broad s, 1H, NHCO).

25.5) {[4-(6-amino-4-methyl-2-pyridiny)) butyl]amino}-N-[ (4-dimethylamino)phenyl -

acetamide:

The experimental protocol used is the same as that described for compound 1.6,
intermediate 25.4 replacing intermediate 1.5. After chromatography on silica gel (eluant
dichloromethane/ethanol/ammonium hydroxide (20%): 20/0.5/0.5), a white solid is
obtained with a yield of 46%.
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26.1) 6-(2,5-dimethyl-1H-pyrrol-1 -yl)-N-[3-(4-hydroxy-3 -methoxy-phenyl) 2-propenyl |-
4-methyl-2-pyridine-butanamine:

PRI evers” =PIt PN

0.27 g (1.5 mmole) of 4-hydroxy-3-methoxycinnamaldehyde and 2 g of an activated 3A
molecular sieve are added to a solution of 0.39 g (1.5 mmole) of intermediate 8.1 in 15
ml of methanol. The reaction mixture is agitated for 24 hours at 20°C before the
addition, at 0°C, of 0.06 g (1.65 mmole) of NaBH,, agitation is maintained, at 20°C, for
another 24 hours. Finally the excess hydride is destroyed by the addition of 5 ml of
water and the mixture is filtered on frit. The filtrate is concentrated under vacuum. The
evaporation residue is purified on a silica column (eluant: CH,C1/MeOH/NH,OH at

20%: 95/4.5/0.5). A brown oil is obtained with a yield of 40%.

26.2) 6-amino-N-[3-(4-hydroxy-3 -methoxy-phenyl)-2-propenyl] -4-methyl-2-pyridine-
butanamine hydrochloride:

The experimental protocol used is the same as that described for intermediate 1.6,
intermediate 26.1 replacing intermediate 1.5. Brown solid. Melting point: 60-62°C.
NMR 'H (DMSO d6, 400 MHz, 8): 1.65 (m, 2H, CH,)); 1.72 (m, 2H, CH,);
2.28 (s, 3H, CH, pyridine); 2.69 (broad s, 2H, CH,); 2.94 (broad s, 2H, CH,));
3.66 (broad s, 2H, CH,); 3.72 (s, 3H, CH, -0); 6.10 (m, 1H, -CH=CH-CH,); 6.67 (d, 1H,
-CH=CH-CH,); 6.82 (d, 1H, arom. ); 6.88 (d, 1H, arom.); 7.00 (s 1H, arom.); 7.73
(broad s, 2H, NH,); 8.91 (broad s, 2H, NH + OH); 9.23 (s, 1H, NH).

MS: MH+ = 342.3.
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2 @BCDERAIMBIR LR Sk ImiRYA-meshyl 2npyridighDpRtykh A (3 benmodiaydl}-5-
$9& () * +, - ./ 012345meBB/1jamine fumarate: 29
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piperonal replacing 4-hydroxy-3-methoxycinnamaldehyde. Beige solid. Melting
25  point: 224-226°C.
NMR 'H (DMSO d6, 400 MHz, 8): 1.58 (s, 4H, 2 x CH,); 2.09 (s, 3H, CH,);
243 (t, 2H, CH,); 2.76 (1, 2H, CH,); 3.93 (s, 2H, CH,-NH); 5.95 (broad s , 3H,
NH, + NH); 6.01 (s, 2H, O-CH,-0); 6.10 (s, 1H, fumarate); 6.20 (s, 1H, fumarate); 6.50
(s, 2H, pyridine); 6.91 (s, 2H, arom.); 7.05 (s, 1H, arom.).
30 MS:MH+=314,
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propenyl]amine fumarate: 30

The experimental protocol used is the same as that described for compound 26, trans-
cinnamaldehyde replacing 4-hydroxy-3-methoxycinnamaldehyde. Cream-coloured
solid. Melting point: 163-165°C.

NMR 'H (DMSO d6, 400 MHz, 8): 1.61 (broad s, 4H, 2 x CH,); 2.08 (s, 3H, CH,); 2.45
(t, 2H, CH,); 2.85 (t, 2H, CH,); 3.63 (d, 2H, CH=CH-CH,); 4.47 (broad s, 1H, NH);
5.87 (broad s, 2H, NH,); 6.10 (s, 1H, fumarate); 6.21 (s, 1H, fumarate); 6.31 (m, 1H,
CH=CH-CH,); 6.50 (s, 2H, pyridine); 6.72 (d, 1H, CH=CH-CH,); 7.20-7.50 (m, 5H,
arom.).

MS : MH+ = 296.

Example 31: (E)-N-[4-(6-amino-4-methyl-2-pyridinyl)butyl}-3-(1,3-benzodioxole-

S-yl)-2-propenamide fumarate: 31

The experimental protocol used is the same as that described for compound 8, 3,4- };
methylenedioxycinnamic acid replacing 2-hydroxy-5-methoxy-benzoic acid. Cream- L
coloured solid. Melting point: 111-113°C. !
NMR 'H (DMSO d6, 400 MHz, 3): 1.45 (m, 2H, CH,); 1.61 (m, 2H, CH,); 2.12 (s, 3H,

CH,); 2.49 (m, 2H, CH,); 3.18 (m, 2H, CH,); 6.05 (s, 2H, O-CH,-O); 6.16 (s, 1H,

fumarate); 6.26 (s, 1H, fumarate); 6.44 (d, 1H, CH=CH-CO); 6.60 (s, 2H, pyr.); 6.93 (d,

1H, arom.); 7.05 (d, 1H, arom.); 7.11 (s, 1H, arom.); 7.31 (d, 1H, CH=CH-CO); 7.97 (,

1H, NH-CO).

MS : MH+ = 354.

Example 32 : 2-({[4-(6-amino-4-methyl-2-pyridinyl)butyl]amino}methyl)-4-
methoxyphenol: 32

The experimental protocol used is the same as that described for intermediate 26.1, 2-
hydroxy-5-methoxybenzaldehyde replacing 4-hydroxy-3-methoxycinnamaldehyde.
Ochre oil.

NMR 'H (DMSO d6, 400 MHz, 8): 1.62 (m, 2H, CH,); 1.74 (m, 2H, CH,); 2.21 (s, 3H,
CH,); 2.57 (t, 2H, CH,, J= 7.5 Hz); 2.72 (t, 2H, CH,, J= 6.85 Hz); 3.74 (s, 3H, O-CH,));
3.96 (s, 2H, CH,-NH); 4.00-5.00 (broad s, 3H, NH, + NH); 6.20 (s, 1H, pyridine); 6.34
(s, 1H, pyridine); 6.60 (s, 1H, arom.); 6.75 (m, 2H, arom.).

MS : MH+ = 316.
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Example 33 : N-[2-(benzyloxy)-4,5-dimethoxybenzyl]-4-[6-(2,5-dimethyl-1H-
pyrrol-1-yl)-4-methyl-2-pyridinyl]-1-butanamine : 33

The experimental protocol used is the same as that described for intermediate 26.1, 2-
benzyloxy-4,5-dimethoxybenzaldehyde replacing 4-hydroxy-3-methoxy-
cinnamaldehyde. Brown oil. '
NMR 'H (DMSO d6, 400 MHz, §): 1.45 (m, 2H, CH,); 1.67 (m, 2H, CH,); 2.01 (s, 6H,
2 x CH, (pyrrole)); 2.34 (s, 3H, CH,); 2.50 (m, 2H, CH,); 2.66 (m, 2H, CH,); 3.64 (s,
2H, CH,-NH); 3.66 (s, 3H, O-CH.); 3.74 (s, 3H, O-CH,); 4.40 (broad s, 1H, NH); 5.07
(s, 2H, O-CH,-Ph); 5.75 (s, 2H, pyridine); 6.70-7.50 (m, 9H, arom. + pyridine).

Example 34 : 6-(4-{[2-(benzyloxy)-4,5-dimethoxybenzyl]amino}butyl)-4-methyl-2-
pyridinamine : 34

The experimental protocol used is the same as that described for intermediate 1.6,
compound 33 replacing intermediate 1.5. The free base is obtained as a brown foam.
NMR 'H (CDCl,, 400 MHz, 8): 1.66 (m, 2H, CH,); 1.80 (m, 2H, CH,); 2.18 (s, 3H,
CH,); 2.43 (m, 2H, CH,); 2.86 (m, 2H, CH,); 3.82 (s, 3H, O-CH,); 3.86 (s, 3H, O-CH,);
4.14 (s, 2H, CH -NH); 5.05 (s, 2H, O-CH,-Ph); 5.20-6.10 (m, 3H, NH, + NH); 6.20-
7.40 (m, 9H, arom. + pyridine).

MS : MH+ = 436.

Example 35 : 2-({[4-(6-amino-4-methyl-2-pyridinyl)butyljamino}methyl)-4,5-
dimethoxyphenol : 35

This compound is obtained by debenzylation of compound 34 in the presence of
hydrogen and Pd/C under standard conditions. Beige foam.

NMR 'H (DMSO dé, 400 MHz, 8) : 1.67 (m, 4H, 2 x CH,); 2.22 (s, 3H, CH,); 2.60 (m,
2H, CH,); 2.86 (m, 2H, CH,); 3.68 (s, 3H, O-CH,); 3.70 (s, 3H, O-CH,); 3.97 (s, 2H,
CH,-NH); 6.50-7.00 (m, 4H, arom. + pyridine); 7.21 (broad s, 1H, OH); 9.10 (broad s,
2H, NH,); 14.00 (broad s, 1H, NH).

MS : MH+ = 346.
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Example 36 : N-[4-_(6-amino-4-methyl—2-pyridinyl)butyl]-6-hydroxy-2,5,7,8-
tetramethyl-2-chromanecarboxamide fumarate : 36

The experimental protocol used is the same as that described for compound 8, 3,4-
dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-[1]-benzopyran-2-carboxylic acid (Trolox)
replacing 2-hydroxy-5-methoxy-benzoic acid. White solid. Melting point : 131-136°C.
NMR 'H (DMSO d6, 400 MHz, &) : 1.30-1.35 (m, 2H, CH,); 1.32 (s, 3H, Trolox); 1.42
(m, 2H, CH,); 1.70 (m, 1H, CH, Trolox); 1.90-2.10 (4 x s, 12H, 3 x CH, Trolox + CH,
Pyr.); 2.15 (m, 1H, CH, Trolox); 2.36 (m, 2H, CH,); 2.50 (m, 2H, CH, Trolox); 3.08 (m,
2H, CH,); 6.08 (broad s, 2H, NH,); 6.11 (s, 1H, pyridine); 6.16 (s, 1H, pyridine); 6.58
(s, 1H, OH); 7.25 (broad t, 1H, NHCO, J = 5.2 Hz).

MS : MH+ = 412.

Pharmacological study of the products of the invention

Study of the effects on neuronal constitutive NO synthase of a rat’s cerebellum

The inhibitory activity of the products of the invention is determined by measuring their
effects on the conversion by NO synthase of [*H]L-arginine to [PH]L-citrulline
according to the modified method of Bredt and Snyder (Proc. Natl. Acad. Sci. USA,
(1990) 87: 682-685). The cerebellums of Sprague-Dawley rats (300g - Charles River)
are rapidly removed, dissected at 4°C and homogenized in a volume of extraction buffer
(HEPES 50 mM, EDTA 1 mM, pH 7.4, pepstatin A 10 mg/ml, leupeptin 10 mg/ml).
The homogenates are then centrifuged at 21000 g for 15 min at 4°C. Dosage is carried
out in glass test tubes in which 100 ul of incubation buffer containing 100 mM of
HEPES (pH 7.4), 2 mM of EDTA, 2.5 mM of CaCl,, 2 mM of dithiotreitol, 2 mM of
reduced NADPH and 10 pg/ml of calmodulin are distributed. 25 pl of a solution
containing 100 nM of [3H]L-arginine (Specific activity: 56.4 Ci/mmole, Amersham)
and 40 uM of non-radioactive L-arginine is added. The reaction is initiated by adding
50 ul of homogenate, the final volume being 200 pl (the missing 25 pl are either water
or the tested product). After 15 min, the reaction is stopped with 2 ml of stopping
buffer (20 mM of HEPES, pH 5.5, 2 mM of EDTA). After passing the samples through
a 1 ml column of DOWEX resin, the radioactivity is quantified by a liquid scintillation

spectrometer. The compounds of Examples 1, 3, 8, 10, 12, 13, 21, 23 to 26, 29 to 32,
34 and 35 described above show an IC, lower than 5 pM.

Study of the effects on lipidic peroxidation of the cerebral cortex of a rat
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The inhibitory activity of the products of the invention is determined by measuring their
effects on the degree of lipidic peroxidation, determined by the concentration of
malondialdehyde (MDA). The MDA produced by peroxidation of unsaturated fatty
acids is a good indication of lipidic peroxidation (H Esterbauer and KH Cheeseman,
Meth. Enzymol. (1990) 186: 407-421). Male Sprague Dawley rats weighing 200 to
250 g (Charles River) were sacrificed by decapitation. The cerebral cortex is removed,
then homogenized using a Thomas potter in a 20 mM Tris-HCI buffer, pH =7.4. The
homogenate is centrifuged twice at 50000 g for 10 minutes at 4°C. The pellet is kept at
-80°C.  On the day of the experiment, the pellet is replaced in suspension at a
concentration of 1 g/ 15 ml and centrifuged at 515 g for 10 minutes at 4°C. The
supernatant is used immediately to determine the lipidic peroxidation. The homogenate
of rat’s cerebral cortex (500 ul) is incubated at 37° C for 15 minutes in the presence of
the compounds to be tested or of solvent (10 pl). The lipidic peroxidation reaction is
initiated by adding 50 pl of FeCl, at 1 mM, EDTA at 1 mM and ascorbic acid at 4 mM.
After incubation for 30 minutes at 37°C, the reaction is stopped by adding 50 pl of a
solution of hydroxylated di tertio butyl toluene (BHT, 0.2 %). The MDA is quantified
using a colorimetric test, by reacting a chromogenic reagent (R), N-methyl-
2-phenylindol (650 ul) with 200 pl of the homogenate for 1 hour at 45°C. The
condensation of an MDA molecule with two molecules of reagent R produces a stable
chromophore the maximum absorbence wavelength of which is equal to 586 nm.

(Caldwell et al. European J. Pharmacol (1995) 285, 203-206). The compounds of
Examples 1, 6, 13, 21, 24, 26 and 35 described above all show an IC,, lower than 30

uM.
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CLAIMS

1. Product characterized in that it corresponds to general formula (I)

Ryo
: z
A—X—Y |
N
N~ “NH,
M

in which A represents:
- a 3,5-ditert-butyl-4-hydroxyphenyl or 4-(dimethylamino)phenyl radical,

- or a radical

in which R}, R,, R, and R, represent, independently, a hydrogen atom, the OH group, or
a linear or branched alkoxy radical having from 1 to 6 carbon atoms, at least one of R,
R,, R, and R, preferably representing the OH group,

- or also a radical

CH;

in which R represents a hydrogen atom;

X represents one of the -NH-CO- or -CO-Q- radicals, Q representing a piperazine
radical optionally substituted by one or two methyl radicals;

Y represents a -(CH,),-NR,;-(CH,) - radical in which R,; represents a hydrogen atom
or a linear or branched alkyl radical having from 1 to 6 carbon atoms and n and p are
integers comprised between 0 and 6, or Y represents an alkyl, alkenyl or alkynyl chain,
each of these chains can be linear or branched and have up to 10 carbon atoms;
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and R, represents a hydrogen atom or a methyl radical;

it being understood that -X-Y- together do not represent a single bond, a linear or
branched alkylene radical or an -O-, -S-, -NH- or -NH-CO-NH-alkylene radical;

or a salt of said product of general formula (I).
5 2. Product characterized in that it is one of the following compounds:

- 6-amino-N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-4-methyl-2-pyridine-
pentanamide hydrochloride;

- 6-amino-N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-4-methyl-2-pyridine-
butanamide hydrochloride;

10 - 6-amino-N-[4-(dimethylamino)phenyl]-4-methyl-2-pyridinebutanamide hydrochloride;

- 1-[4-(2-amino-5-pyridinyl)-3-butynyl}-4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-
2H-[1]-benzopyran-2-yl)carbonyl]-piperazine hydrochloride;

- 1-[4-(2-amino-5-pyridinyl)butyl]-4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-
[1]-benzopyran-2-yl)carbonyl]-piperazine hydrochloride;

15 - 1-[2-(6-amino-4-methyl-2-pyridinyl)ethyl]-4-[(3,4-dihydro-6-hydroxy-2,5,7,8-
tetramethyl-2H-[1]-benzopyran-2-yl)carbonyl]-piperazine hydrochloride;

- 1-[4-(2-amino-6-pyridinyl)-3-butynyl]-4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-
2H-[1]-benzopyran-2-yl)carbonyl]-piperazine hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2-hydroxy-5-methoxybenzamide
20 hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl}-2,6-dihydroxy-benzamide;
- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2,5-dihydroxybenzamide hydrochloride;

- 5-amino-N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2-hydroxybenzamide
hydrochloride;

25 - N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2,5-dihydroxy-3-methylbenzamide
hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2,5-dihydroxy-3-(1-methylethyl)-benzamide;
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- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2-hydroxy-4,6-dimethoxy-benzamide
hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-3,5-bis-(1,1-dimethylethyl)-4-hydroxy-
benzamide hydrochloride;

5 - 6-amino-N-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl}-4-methyl-2-
pyridineheptanamide hydrochloride;

- 6-amino-N-[3,5-bis(1 1 -dimethylethyl)-4-hydroxyphenyl}-4-methyl-2-
pyridinehexanamide hydrochloride;

- 6-amino-N-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]}-4-methyl-2-
10  pyridineacetamide hydrochloride;

- a-amino-N-[4-(dimethylamino)phenyl]-5-(6-amino-2-pyridinyl)-4-pentynamide
hydrochloride;

- a,6-diamino-N-[4-(dimethylamino)phenyl]-2-pyridinyl-pentanamide hydrochloride;

- 6-amino-N-[4-(dimethylamino)phenyl]-4-methyl-2-pyridinehexanamide
15  hydrochloride;

- 6-amino-N-[4-(dimethylamino)phenyl]-4-methyl-2-pyridineheptanamide
hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)bﬁtyl]-1 ,3-benzodioxole-5-carboxamide
hydrochloride;

20 - 6-amino-N-[4-(dimethylamino)phenyl]-4-methyl-2-pyridinepentananamide
hydrochloride;

- {[4-(6-amino-4-methyl-2-pyridinyl)butyl]amino} -N-[(4-dimethylamino)phenyl]-
acetamide hydrochloride;

- 6-amino-N-[3-(4-hydroxy-3-methoxy-phenyl)-2-propenyl]-4-methyl-2-pyridine-
25  butanamine hydrochloride;

- 6-amino-N-[4-chloro-2-(phenylamino)phenyl]-4-methyl-2-pyridinepentanamide
hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-1,3-benzodioxole-5-acetamide
hydrochloride;
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- N-[4-(6-amino-4-methyl-2-pyridinyl)butyl]-N-(1,3-benzodioxole-5-ylmethyl)amine
fumarate;

- N-[4-(6-amino-4-methyl-2-pyridinyl)butyl]-N-[(E)-3-phenyl-2-propenyl]Jamine
fumarate;

- (E)-N-[4-(6-amino-4-methyl-2-pyridinyl)butyl]-3-(1,3-benzodioxole-5-yl)-2-
propenamide fumarate;

- 2-({[4-(6-amino-4-methyl-2-pyridinyl)butyl]amino } methyl)-4-methoxyphenol;

- N-[2-(benzyloxy)-4,5-dimethoxybenzyl]-4-[6-(2,5-dimethyl-1H-pyrrol-1-yl)-4-methyl-
2-pyridinyl]-1-butanamine;

- 6-(4-{[2-(benzyloxy)-4,5-dimethoxybenzyl]amino} butyl)-4-methyl-2-pyridinamine;
- 2-({[4-(6-amino-4-methyl-2-pyridinyl)butylJamino } methyl)-4,5-dimethoxyphenol;

- - N-[4-(6-amino-4-methyl-2-pyridinyl)butyl]-6-hydroxy-2,5,7,8-tetramethyl-2-
chromanecarboxamide fumarate.

3. Product according to claim 2, characterized in that it is one of the following
compounds:

- 6-amino-N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-4-methyl-2-
pyridinepentanamide hydrochloride;

- 6-amino-N-[4-(dimethylamino)phenyl]-4-methyl-2-pyridinebutanamide
hydrochloride;

- 1-[2-(6-amino-4-methyl-2-pyridinyl) ethyl]-4-[(3,4-dihydro-6-hydroxy-2,5,7,8-
tetramethyl-2H-[1]-benzopyran-2-yl)carbonyl]-piperazine hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2-hydroxy-5-methoxy-benzamide
hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2,5-dihydroxy-benzamide hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2,5-dihydroxy-3-methyl-benzamide
hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2,5-dihydroxy-3-(1-methylethyl)-benzamide;
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- 6-amino-N-[4-(dimethylamino)phenyl]-4-methyl-2-pyridinehexanamide
hydrochloride;

- N-[(6-amino-4-methyl-2-pyridinyl)butyl]-1,3-benzodioxole-5-carboxamide
hydrochloride;

5 - 6-amino-N-[4-(dimethylamino)phenyl]-4-methyl-2-pyridinepentananamide
hydrochloride;

- {[4-(6-amino-4-methyl-2-pyridinyl) butyl]amino}-N-[(4-dimethylamino)phenyl]-
acetamide hydrochloride; -

- 6-amino-N-[3-(4-hydroxy-3-methoxy-phenyl)-2-propenyl}-4-methyl-2-pyridine-
10  butanamine hydrochloride;

4. Product according to claim 3, characterized in that it is one of the following

compounds:

- 6-amino-N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl}-4-methyl-2-
pyridinepentanamide hydrochloride;

15 - N-[(6-amino-4-methyl-2-pyridinyl)butyl]-2,5-dihydroxy-3-(1-methylethyl)-benzamide;

- 6-amino-N-[4-(dimethylamino)phenyl]-4-methyl-2-pyridinepentananamide
hydrochloride;

- {[4-(6-amino-4-methyl-2-pyridinyl)butyl]Jamino}-N-[(4-dimethylamino)phenyl]-
" acetamide hydrochloride;

20 - 6-amino-N-[3-(4-hydroxy-3-methoxy-phenyl)-2-propenyl}-4-methyl-
2-pyridine-butanamine hydrochloride;

- 2-({[4-(6-amino-4-methyl-2-pyridinyl)butyl Jamino } methyl)-4,5-dimethoxyphenol.

5. As new industrial products, the compounds of general formula (IT) and (III)

A—X—Y'—==—TH
an (I1I)
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in which
A, X, Y and R are as defined in claim 1; and

Y’ represents a linear or branched alkyl chain having from 1 to 8 carbon atoms.

6. As a medicament, a product of general formula (I) according to one of claims 1 to 4,

or a pharmaceutically acceptable salt of the latter.

7. Pharmaceutical composition containing as active ingredient at least one product
according to one of claims 1 to 4, or a pharmaceutically acceptable salt of said product.

8. Use of a product of general formula (I)!

R0
z
A—X—Y |
NS
N NH,
@)’
in which A represents:
- aradical
Rj
R>
R3

in which R|, R, and R, represent, independently, a hydrogen atom, a halogen, the OH or
SH group, a linear or branched alkyl, aralkoxy or alkoxy radical having from 1 to 6
carbon atoms, an -O-CO-R,, -SR,, -S(O)R,, -SO,R,, or -NR(R radical, or also R, and
R, or R, and R, together form a methylenedioxy ring,

R, representing a linear or branched alkyl radical having from 1 to 6 carbon atoms,

and R, and R, representing independently a hydrogen atom, a linear or branched alkyl
radical having from 1 to 6 carbon atoms or an aromatic ring optionally substituted by
one or more groups chosen from a halogen atom, the OH group and a linear or branched
alkyl or alkoxy radical having from 1 to 6 carbon atoms,

or NRR, constitutes a heterocycle with 4 to 6 members, which contains from 1 to 2

heteroatoms chosen from O, S and N, the corresponding members being respectively
-O-, -S- and -NR,-,
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carbon atoms,

- or a radical

in which R, R,, R, and R, represent, independently, a hydrogen atom, a halogen, the

OH group, or a linear or branched alkoxy radical having from 1 to 6 carbon atoms,

- or also a radical

CH,

CH,

in which R represents a hydrogen atom, a linear or branched alkyl radical having from
1 to 6 carbon atoms, a -CO-R, radical, an arylalkyl radical optionally substituted by one

or more linear or branched alkyl or alkoxy radicals having from 1 to 6 carbon atoms,
R, represents a linear or branched alkyl radical having from 1 to 6 carbon atoms;

X represents a  ~(CH,),-Q-, -(CH,),-CH=CH-Q-, -(CH,) -C(=W)-Q-,
-(CHy),-NR,|-C(=W)-Q-, -(CH,),,-NR, |-C(=W)-0-Q-, -(CH,),-NR, -C(=W)-NR,-Q-,
-(CH,),,-NH-Z-NH-C(=W)-, -(CH,),-N=C(R,()-NR;,-, -(CH,) -CH=CH-C(=W)-Q
radical or a linear or branched alkenyl radical having from 1 to 6 carbon atoms,

Q representing a bond or a radical chosen from the piperazine, homopiperazine,
piperidine, pyrrolidine or azetidine radicals, these radicals can be substituted by one or
more linear or branched alkyl radicals having from 1 to 6 carbon atoms,

W representing one of the O or S atoms or the NH group,

Z representing a phenylene radical optionally substituted by one or more halogen atoms,
m being an integer comprised between 0 and 6;

Y represents an alkyl, alkenyl or alkynyl chain, each of these chains can be linear or
branched, having up to 10 carbon atoms and be optionally substituted by an NR;R,,

radical, or Y represents a -(CHZ)H-O-(CHz)p-, -(CHZ)H-S-(CHz)p— or -(CH,),-NR ;-
(CH,),- radical,

n and p being integers comprised between 0 and 6;
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Ri;s Ryp Ry, Ry, and R5 represent independently a hydrogen atom or a linear or

branched alkyl radical having from 1 to 6 carbon atoms;

5 Ry represents independently a hydrogen atom or a linear or branched alkyl or thioalkyl

radical having from 1 to 6 carbon atoms;

it being understood that -X-Y- together do not represent a single bond, a linear or
branched alkylene radical or an -O-, -S-, -NH- or -NH-CO-NH-alkylene radical;

it being also understood that when A represents the phenyl radical, -X-Y- together do
10 not represent -NH-CO-NH-;

with the exception, however, of N-(2-amino-6-methyl-3-pyridylmethyl)-3,4,5-
trimethoxybenzamide, N-(2-amino-3-pyridylmethyl)-3,4,5-trimethoxybenzamide and N-
(2-amino-6-methyl-3-pyridylmethyl)-3,4,5-triethoxybenzamide;

or a pharmaceutically acceptable salt of a product of general formula (I)' for producing
15  amedicament intended to inhibit NO synthase and lipidic peroxidation.



