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EP0820991 claims cycloalkyl derivatives as antagonists of the vitronectin receptor.
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(Cs-ClO-aryl; (C3-Cl4)-dryl -G -[4)-al kyl group; an
am no radical non- o, gfst ituted )
di substituted by an allkyl [ adical aﬁl or an acyl
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(Cs-Cl4)-aryl-(C -C4)-al kyl -;

(C5-Cl4)-aryl-(C-C4)-allcyl oxy-;
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or _a,di.substitut no .r.adi stltuents of
on TR BRHPE s SRR BRI ARSI 0w o
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opti ona FP%‘-‘@I} i tut ed by an aryl or nono or

pol ycyalhiyéroged afoacycl yl radical with 4 to 10 nmenbers,
therrsel v%z%ggléaﬁ%fa?bl e to be substituted by one or nore
3r adi cals 'om hydroxy, (Cl-C4)alkyl oxy, ami no,
(G - CApml-BQbRNadizal ¢:C1- 00- di al kyl ami no, phenyl 5
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4 heteroa rogen, en or
aromatic or non-aromatic members, the nng or at least one of the rings containing 1

to 4 heteroatoms chosen from N, O or S, substituted or non-substituted by one or
more R radicals, '

-R* represents OH; (C;-Cg)-alkoxy-; (Cs-Cig)-aryl-(Ci-Cy)-alkyloxy-; (Cs-
Cig)aryloxy-; (Cs-Ciz)-cycloalkyloxy; (Cs-Ciz)-cycloalkyl-(C;-Cy)-alkyloxy-; (Ci-
Cg)-alkylcarbonyloxy-(C;-Cy)-alkyloxy-;  (Cs-Cia)-aryl-(C;-Cy)-alkylcarbonyloxy-
(Ci-Caalkyloxy-; (C,-Cg)dialkylaminocarbonylmethyloxy-; (Cs-Cia)-arvl-(C,-Cy)-
dralkylaminocarbonylmethyloxy-; an amino radical non-substituted or monosubsti-
tuted or disubstituted by a (C;-Cg)-alkyl and/or (Cs-C 4)-aryl and/or (Cs-Ci4)-aryi-
(C1-Cy)-alkyl~ radical and/or a (C;-Cs)-acyl radical; or the remainder of a D or L
amino acid;

- R® represents (C1-Cy)-alkyl; (Cs-Ca)-aryl; (Cs-Cig)-aryl-(C-Cy)-alkyl-; (Cs-
Ciz)-cycloalkyl or (Cs;-Ciz)-cycloalkyl-(Ci-Cy)-alkyl-, bicyeloalkyl-(C-Cy)-alkyl-,
tricycloalkyl-(C;-Cy)-alkyl-, the said aryl, alkyl, cycloalkyl, bicycloalkyl and tricy-
cloalkyl radicals being non-substituted or substituted by one or more R’ groups;

R’ represents halogen; amino; nitro; hydroxyl, (C;-Cs)-alkyloxy-; (Ci-Ca)-
alkylthio-; (C:-C4)-alkylsulphonyl-; carboxy; (C;-Cy)-alkyloxycarbonyl-; (C;-Cg)-




a -COR 5 radical, a -00Q2125 radical for which

R5 represents (Cl1-C8)-al kyl; (Cs-Cl4)-aryl;
(Cs-Cl4)-aryl-(C -C4)-al kyl-; (C3- 10C12)-cycl oal kyl
or (C3-Cl2)-cycl oal kyl -(Gi -C4)-al kyl -,

tricycloal kyl - (Cl1-C4) -aLkyl -, the said aryl, alkyl,
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gryl or %‘“85%3%%@ radi cal s thensel ves being able to
be substituted by one or nore Rradicals; or R5
represents a cycl oal k aryl or nono or polycyclic
het erocycl yl radi cal ¥ ronal |y substibhut ed by
trifluoronethylal kyl oxy—ef (Cl-Cl Oaryl radicals; or
R5 rept@&@ts (C1-4) al kyl am no; (C3-C8)
cycl oal kyl'am no; arylam no or heterocyclylam no the
aryl or feyhielbEyis Fhosep fom bk folbiweing aadicaiono or
pol ycychieeNH.-hese R 5 radicals being able to
t hensel esNg substituted by a hal ogen atom a nitro,
am no, k\ﬁr@ %ﬂmyl oxy, (Cl-C4)al kyl oxycarbonyl, aryl
1or aryl Hekyl radical the al kyl 25 part of which
cont ai nﬁé to 4 carbon atons in |linear or branched _
chai n; aRYrePTeSCRS & anQeyelic prpolygyelic exstamk sachmingcbeing constituted
di (& 400alkyoamntin @r madizeahatid@embléig] tHearingSooht 18t TRe of the rings
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het erogryl radica C ofr
anqbr@B‘ﬂ‘iﬁdi ey 8 wsloatyhidisel sontaininghibted caibph atemk; walan alkyloxy
bei orgaliafitifio ratien M Ryllpdroofwhith %ﬁahfgg@tgg{ Bérﬁgn fggo%{&‘ in linear or

nit n xygen or sul'phur; and 127 1| I ne
pre]\glrlglgé}s‘?fil g?’%"I); or V) 35R, R2, R3 and R4 are defined

as pr evi BUR’yRT and B arRUefiseddeiprai@shstsinanevi ousl y in
ad 1) or.p% 4. are defined as previously
inll); %lel}ﬂé:ﬁ%%%ﬁg%ﬂggﬁ%yﬁ)i ously in 1ll1); or 5VIl)
R, R afd R2 are defined as previously inl); R4 is
defi nedqgs previously in I); and R3 is defined as

previ oul% |19/ delﬁ?wll\a/g I;Jre(\)rirouélgr\ilix% ;
R', R, R* and R® are defined as previously in I);
25 R? represents a hydroxymethyl radical, a formyl radical or a disubstituted
amino radical the substituents of which form together with the nitrogen atom to

which they are attached, a saturated or unsaturated heterocycle containing 4 to 6
members; and

R’is defined as previously in I);
30 or
IV)
R is defined as previously in II);
R', R? and R* are defined as previously in I);
R? represents
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R, Rl and R2 are defined as previously inll); R4 is
defined as previously inl); and R3 is defined as
previously in IV); or 151 X) R and R3 are defined as
previously in l); R4 is defined as previously in 1);

Rl is defined as previously inql); and

is defined as previously in I'll); 20or X) R and R2 are
defi ned as previ ously i - R4 is defined as

pr evi ouslingay ar ranched (Cs-%b%lkﬁle@ (53-Go) elermyd sedicalpontiopally substi-
an dcu‘%ﬁg df)i’ Ao @3 ﬂ%{l F//bl‘iﬂvlﬁét&o'c?d \'Qa:ilscgl(rjvevﬁl%etla Anthembers,
e a I 1 O
being EBIc gpe gﬁ)aéwf‘ﬁehya@ep%mwpqwﬂﬁ chosen from
| | Il')y,drcm?d (casc;)su{gim&y,naﬂmag(mn@@mmimd fGCl -@))-diglkyPahdino, phenyl,

oo mBheiigy dGhsREl TR Bttt 1 43 lcodtoms chosen from
pr eviregen| 9xygen bt fylph3 i s defined as previously in

V), on Wisgé(ﬁ&lt hat the above radicals cannot
si mul taneousl.y have the nmeaning 8 R represents a

r adi cal2 @R iredighiferwineh s

1,2, 3, R RipbRbmd (@ Ls RaIRNENC L Hhe, (Cs-Cro)-aryl-(Cr-Ca)-allcyl-; (Ca-
Ci2)-cycloalkyl or (Cs-Ci2)-cycloalkyl-(Cy-Cy)-alkyl-, bicycloalkyl-(C;-Cy)-alkyl-,
tricycloalkyl-(C;-Cq)-alkyl-, the said aryl, alkyl, cycloalkyl, bicycloalkyl and tricy-
cloalkyl radicals being non substituted or substituted by one or more R’ groups
chosen from (Ci-Cy)-alkylsulphonyl-; (Cs-Cis)-aryl-(C,-Cs)-alkyloxy- or (Cs-Cig)-
heterocyelyl,

an —SO,R" radical,

- R* represents (C1-Cg)-alkyl substituted by a radical as defined for R® or by a
(Cs-Cig)aryloxy radical, the aryl or cycloalkyl radicals themselves being able to be
substituted by one or more R° radicals; or

R represents a cycloalkyl, aryl or mono or polycyclic heterocyclyl radical
optionally substituted by trifluoromethylalkyloxy or (C1-Cig)-aryl radicals; or

R> represents (C;-Ca) alkylamino; (C3-Cy) cycloalkylamino; arylamino or
heterocyclylamino the aryl or heterocyclyl part of which are mono or polycyclic,
these R* radicals being able to themselves be substituted by a halogen atom, a nitro,
amino, (C;-Cy)alkyloxy, (C;-Cy)alkyloxycarbonyl, aryl or arylalkyl radical the alkyl
part of which contains 1 to 4 carbon atoms in linear or branched chain; and

R"™ represents a (C1-Cyalkylamino or di(C,-Cs)alkylamino radical the alkyl
parts of which can together form a heterocycle with 5 to 7 members, with the nitro-
gen atom to which they are linked, an arylamino, aralkyl(C;-C,)amino or hetero-
aralkyl(C,-Cq)amino radical the aryl or heteroaryl radical of which is mono or poly-
cyclic and comprises 5 to 10 members, the heteroaryl radical being able to contain 1
to 4 heteroatoms chosen from nitrogen, oxygen or sulphur; and

R’ is defined as previously in I);

or

V)

R, R% R®and R* are defined as previously in I);

R' is defined as previously in ID);

or

T e T PPN Sy R PPV



Rl represents nmethyl, R2 represents nethyl, 5R3
represents benzyl oxycarbonyl and R4 represents OH or

t . but oxy. Al'l the radicals which can be found
several tines in the conmpounds d@f fornmula (1), such as

for exanple the radical R are independent of each

ot her and can be identical or different. 10It is
under st ¥@d t hat the aIkyI radicals or portions can be
l'i near Qrybr c oa radi cal s can be
rmnocyc? %’ ?ﬁaée%erﬂ %égv}oéls yégl[%ay of exanple

t he nDnBcvékﬁBe ﬁﬂﬂ@ﬂb@ﬂyaﬁﬂbe chosen from

cycl oprgpyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheﬁi% cyclooctyl, cycl ononyl, cycl odecyl,
ycloun cycl ododecyl, cyclotetradecyl or

cycl oocRaHéﬁ)dR%b@Bﬁnddfasé}ﬁ@ﬁ@@hL 5, c?n. be 151 to 4
cont ai ni ng 0

substityied, f.or, exa I
carbon Rt 5 P?fi?ﬁl?’?ngf’u%ﬁ/rbﬁa?%ned chain. As
substitﬂ?mdeﬁmdmwbvmu@yﬁimt kyl radicals, there can
be nentioned in particular 4-nethylcycl ohexyl and
2, 3-di met hyl cycl ohexyl . The bi cycl oal kyl and
1@ ricycl ¥8Dkyl radicals can be non-substituted or
substi tpted t npl e by one or
nor e o§ ?aﬁﬁ?ﬁggﬁ%ﬁd% eVl&%ﬁ 1%XI?(’) i dentical or
di ffer tlséile ?%P‘GQF@Y%BT}% for exanple nethyl,
et hyl 0R31bﬂ@ﬁﬁm|preﬁ6&ﬁyffrﬁm}’ net hyl . The junction
bond of the bi or tricyclic radical can be situated in
al | pOS(?tI ons of the nolecule. The bond can be
1ssituat eX)at the | evel of a bridging carbon atom or one
of the scarben at ons ond can also be in
any posi ta}l}(g% %%J%% asp%reﬁ]tougy%ﬁew of the
stereochelmdsﬁngdanmmwewéymlB exo or endo. As an exam
25 pi e pf | oal kyl radicals,
t here }gﬂsggﬁﬁéﬁgﬁﬁﬁﬁgw%%np ény? bonyl , adamantyl
such asRESQ%@fﬁéﬁF?FSVNuSW@dHﬁ;antyl caranyl ,
20epi i sobkgnyl, epibonyl, norbonyl or norpinanyl By
hal ogen,y s nmeant fluorine, chlorine, brom ne or
iodine.*By the term (Cs-Cl4)-aryl is neant: 30- either
t he hetRentRE breclefiflt Slgkpvioudll if D

(C5- C14)4+; g’ in which one or nore
car bon tg%ﬁﬁe;aaatsﬁ%gvﬁ lélralg repl aced by a heteroatom
such ad‘nsﬂcﬁwraspomgs&ymrﬂ)sahdahur - or the

ascar bocydlii g ig% f!%w >y}J i cal s. Anong t he
car bocyclli ce -%4 -aryl rlgg’i cals, there can be

ment i of®d phenyl, 35 naphthyl, anthryl or fl uorenyl
and quix® parti cularly 1 -naphthyl, 2-naphthyl and
phenyl i pdi cat.ed ot hervvl se, the aryl

r adi caIRs ang R ﬁﬁ%ﬁﬁ’é 8y PEHERS)Y M Hlin be non- substitut ed
or subﬂilmdeffmédmypmwmgly .2 identical or different

radl cal e r.om. | kyl, in particular
0 ﬁ gﬁ?ﬁneﬁ a&PB%?“‘?“SI (’6[”%’% kyl oxy, al kyl thio,

haI ogelR Gh@@'mwdfaspmvfdmb»rmﬁhf) chl orine and bron ne,

nitro, gam no, (Cl-C4)al kylam no,trifluoromnethyl,

met hyl enedi oxy, cyano, carbanoyl,

(G - co¥dikyl car banoyl , di- (Gi-CO al kyl car banoy! ,

CarbOXRﬁ@*&@deﬁe@'é&%%ﬁ&is@PﬂM‘) phenyl, phenoxy,

benzyl In the’case of a

35 m)nosu fi%ﬁk?é gﬁrus}YaJaJBw the position of the
substi andlcﬁnue&aspimtoaslyahmpr ef er abl y it is
substi Ssition In the case where the
phenyl wtlsegeﬁ-ds%ﬁl%gpmt C{uglafm?&& position of the
subst i tuepRditips thahﬂmtabovatadldﬁlsefaamakmhyultdmmﬁhly have the meaning
substituents are in position 3,4. Wen the phenyl is
tii-substituted the position of 10the substituents is
immaterial. Simlarly, the naphthyl radicals or other
aryl radicals can be substituted in any position.
When the (Cs-Cl OG- aryl group represents a nonocyclic or



15 aryl is used, there can be nentioned by way of
exanpl e the pyridyl, pyrrolyl, furyl, thienyl,

i m dazol yl, pyrazolyl, oxazolyl, isoxazolyl,

t hi azol yl, isothiazolyl, tetrazolyl pyridyl,
pyrazinyl, pyrimdinyl, |ndonI |30|ndolyl,

i ndazol yl, phthal azi nyl qU|nonI, i soqui nol yl

napht hyri di nyl , quinoxalinyl, qui nazol i nyl

ci nnol iRnxepresente aribidal i) igwbiehd; isol.2.3l4ststralysro-1,8-naphthyridin-7-
berzo- condensed, cycl openta-, cycl ohexa-, or

cy¢l’ohept a- 20 condensed derivatives of these radicals
such af frepressrispethYk et r ahydr oqui nokyl or

t et rahy@rrqﬁagyﬁfshua EI nyl. The heterocyclic system can

be substitut ed q% stltu nts nmentioned
Sprevio rﬁprﬁﬁnst 8z P’@fc clic system The

hetero cﬁgbmmﬂﬂ&ﬁakﬁbawﬁy unless nEntloned

parti Clﬁlﬁﬁl %dﬁﬁ@%%uc%rcr%g% lﬁydc a%rac

[ Nno
aromat i C, e en tﬁe gompounds of formula

noD) bt a8t fow ex2@pleatha eadlciir]b%awmdcpgndempyf eachl gther and can be

| m1&1§1¥19£1ydr'd1fférlnﬁz' nyl, tetrazolyl, thienyl, furyl,
hi azo I Sot hi azoly oxazolyl |soxazoly

10, pyri dy |Ity is W@fggqoﬁgl fhat wraﬂlg ragiGa)g or BSOS &2N A linear or branched.
pyr annythe dyd 10@.@6{({[ WIS cduﬂg@hﬂdnoc AR| BULNE or tricyclic. By way of

Pﬁgg%%%%agwc 1(?af %éq%ﬁq%qh&a%ﬁérﬁtc%lggyopyl cyclobutyl, cyclo-
i mpeaiyh mymlodh}tkyl b}ﬁﬂ@l&}wyﬂ oydoduyyl, cjmﬂmwazcglcldd,ecyl cycloundecyl,

be% &B'd“&fe%gl' vd c1o‘%e At e%}@p i d?ﬂobct%&' | Sf%ﬂbr%%hé&e can be

ur na
15 nayﬁhbﬂﬁmﬁﬂézfoﬂ yxa,mpiam’yt hotaﬂﬂyéz:ohtyin,mga)l rhoo4 |chbn;1I gtoms in linear or

yrb%ﬂc cihahlm Hozghialy fe] gﬁz&ié(i]ﬁ(ylp}‘s[cﬁ‘@a‘ﬂ | B¥le can be

s gggf&ﬁ%@%ﬂﬂﬁ&f%ﬁ%%%g%yw@pm%w%%ﬁ;Almethylcyclohexyl

t etr ahyl%qh h%ﬂﬁ%ﬂ'mcméﬂiﬁﬂgﬂaﬂﬁms dahlwmthtlﬁyéd, or substi-
cnr ro

ol i nyl , , ui no
? PBE&W?I? 3?“98 ﬁ%ﬁapl‘ﬁillcﬁllscﬂnﬂggr 1 or more
20t etmlaitlyalml'rmﬂ’etehy B.]kgﬂ myiic,als3éildh fag CfblO@JW‘I[Iﬂé Q&yl[yl,dethﬁl or 1sopropyl

S e e
i ndlalnmsdms lof thé n@dmlﬁ;t%rbdmdvt@ntbﬁemmamdn#ﬂ tharlendl of 2 bridging
or c%%n%tcﬁﬂ gt bﬂéjf)Pfh’e% c%@on aton{é" hEBRALAASIB e in any position

formula (1) can_be 1n formo ure enantioners
purf@naﬂﬁéw%t@é Vil e é?erqqqh%rn@w FEdAmRic ﬁicstpw@o@f\s an exam-

25 en@m ) W}&loaﬂ@l o@xmrydl@alkﬂ fAdeafsOnierefcah aeiRheSnear camphanyl

oA ek Batbh gk Fe e ahl 2 kg Geeal RS, i

thé@ﬁn&xﬁmmnhyhnﬁmqnnmﬁm pure di astereoi soners and the

M XL T g8, 08 JHGSE o ARLEHE Ok QR B8imine or Tl NVeNt i on

conpri s ures 0 or nDre

ster e0|BSﬁh9t@’desf(bn)°@rbthS(me)an‘and al | the rat| os of
jot hese Steh&OHROMBfafe a\fy%l?{“(@s @i)darw 1“5@55(3%‘% hﬁte}_&?y% radicals, in

compounds of fornu ria
i n WHeh PRG AT BiorE cprbeREiany el Qleu @tﬂw@rﬁsrep Taprsy Ty érk@teaoatom such as

subﬁ@@knqﬁq@gﬁopgg R |nvent|on is the pure E 10

i somer's, ur o Sy .the E/Z mixtures
accor dir lieocag?ﬂ?yflé& ) §Fer eoi soners as wel |
as t he Amenglthé daﬂmmlﬁ; @hrclbpaﬂérmlﬂﬁlse theréitan pelfrentioned phenyl,

f or,| gﬁ%ﬁggr ot f’Jo%: %}‘Jré’g haS % B ?%laﬁ%a]hnﬂapgghb%yz -naphthyl and

cr )Pbﬁlé)ﬂl [ zatl on. The phyS| ol ogical ly acceptable salts

of the [ﬁﬂé@(ﬂ&lgﬁe@&heﬂffﬁé‘ltﬁe réfild, T gaéx%ﬁfa} SHEAA, can be non-
|caII useabl e 'or non- oxi ¢

phar
phﬁ‘s‘g%]l“g ORFYEp E}%@iaw 8ng g1 frgre ldenhw & diffraeni gagistln ghosen from
of formula (1) contain an acid group such as
carboxylic acid, the salts can be for exanple salts of
al kali or alkaline-earth netals such as the salts of
sodi um potassium magnesium calcium addition salts




11 The salts of the conpounds of formula (lI) can
be obtained by the ordinary nethods known to a person
skilled in the art, for exanple by conbining a
compound of formula (1) with an%organic or inorganic
acid or a base in an appropriate solvent or a

di spersant or from another salt by cation or anion

ex c@‘@ﬁ-ﬁlkﬂ'hm |1cr:ay@cnﬂaro (CfiC@Qa]kﬁthdl@@(y&ﬂ I(c; E@) ahjzlbﬁy, (C1-Cy)-
oS ROSE TRGERR Enctcn ST Hiiter Si08d it BB pifs simin, (C1-Co-

di rakylhyimes alif€cHlapratbplamitbyt  Tidwobenailsdd amethylenedloxy, cyano,

' t t h
i elgne%n%t)?ngcgggdﬁ%gar{%% PR G Ry 8Bl ‘hary, (C-Co-
3 ev dkoxyrambpeylcphasyl phencsy, bfmﬂ]?liﬂnd bengylexy.as starting

pr OdUCtlﬁ tﬁ@éas& %? a@ﬁcﬁﬁ@tﬁ@hﬁﬂéﬂ Henl ?f%ﬁicg %ﬁ%ﬁt}dﬁ of the substituents
accept ab he phresent | nvention a

i nclf Jaget f‘é‘rﬂﬁ BIR r@%ﬁ/ \‘rTaltSéél grtuieh dn PosHER RIS Bf Iof Be fape where the
(1l )p}feﬁyl i ﬂ&@iﬁﬂsﬁnitétﬁ tiy psai@iSef the Suissaitueatsas lﬁlﬁfaf&ldl \FréfGrably the

ORI ) e YRS B 1 SRR O cstion o
100t Hbe spibsisientsoigiimatateriah Sinyilelp) the dephtisk iadizals @stheelaryl radicals

fﬁﬁ%GQEﬂ @ﬁgag%g?ﬁisﬁgﬁ conmpounds of formula (1).

e pro ugs conpounds of fornmula (1), nanely
t he cheWhem oy Grdiis)-ary] gepuglaepresentse monpeydiie aF ofyselits aromatic

f dyefefiihayiibl 18 4Q5ABH a‘édi’nsotpfttﬁé ﬁng%&éﬁge@f)f@ﬁx& or different

|n the desired manner, are known t rson-s

| n HeiRogiPRS Chose frgym pigiogeT. K EFFaRIdIRNNT (e hepde wpaning hetero-
15pr QL vee, itha8 e bb ridAEoREESE Way of eRhpRMhe ?ﬁ@dyl pyrrolyl, furyl,

l}b'}?g gf; %ﬁx‘é\@'@[’l&%@ %?’{r;lé? nent I nEd F Y?g_@%?l}fi af!ilggplyl tetrazolyl,

Desp}gldybﬁaymzmjnl l;gmml&lnyBumﬂixj]ﬁarsddeljd mﬁmﬁm sithaldA8A; quinolyl,

Sau%ﬁi%?ﬁ% aﬁ%ﬁ%ﬁo taﬁ}ggg&%&z’mﬁ%&‘g ?ﬁ%ﬁ%‘ﬂ B-carbolinyl

198Bousafardialset thel bemwmaég@ad; catlopersa-, 1¢yc{ohe98) or cyclohepta-
20135(93ndé{§9@ Qefﬂ?ﬁlv%k‘ 'OT;]ﬁ)elg@ rﬁélezgl Qg f&rh&agﬁ)g@%‘ﬁggf%%umokyl or

formul a ( here ca ment i

pr &aﬁrﬁggrcmaplaﬂa&‘l@aﬂn%@ @&r@s@llgfsy@@mmm whgitaigdPy the substi-
t hetua{t@ﬂfeﬁ@@nddrpr&xh@ugh@fdﬁtﬁé argF¥drb&dydli€ syseapmt e for the

groups i ni ng .an .acyl abl e nitrogen such. a he
ani no_ B oty ARl SEy Wi dogited qeristlacyy, g, or poly-
f orcm:bé amardhiaratnel anneatio] ambean td ma@a,x“ufﬁuiar cﬁmaémllﬁa non-limitative

t t
2 vl BSOSO AR 00 R BBEG, Mk,
thethw@lwb ripethiagelyl, oiazelal,biaerazelyhr muply), piverisyl ep;ynl[redmy] pyri-

i o O Sl B b
(@y 31 B§nzetpieny; erﬂzq g ip lzem) Wc}aa@maqmldmpyndyl benzo-
V\hlﬁmﬁdingl Sb@@bbmmt EB&‘q‘zo@IﬁE}sz)ﬁ roRERd188R I YRY quinolyl, isoquinolyl,

het
X Cidsd yl qltlﬁﬁ’x%&“’%al WPhthmdlm c hanhthepsgzelyl, p gaphthothiazolyl,

at qrysrolidirtyly e yawolinylp amtdagelidilg @Meﬁﬂﬁyﬁgﬁ,ﬂaﬂ@]ﬁnyl plpendlnyl pipe-

R R e e

A W@llyhrm@@bblaiylsﬂlb?mmphalﬁn}ﬂhmdohwﬂnt:hromamsylt be¢rahydroquinolyl,

co W@@é&g@oﬁnbgﬁzﬂf?ﬂ%m C"%‘ahﬁr%ﬁnﬁggﬁﬁ%ﬁﬂh@ S eﬁ&ﬁhﬁr&fa&ahthyndmyl

group
35y epiﬂé)édé?mgmlopyr@gxec qpgnpclidinyl.

The optically active carbon atoms contained in the compounds of formula ()
can independently of each other have the R configuration or the S configuration.




30 A nore particul ar subject of the invention is
t he conpounds of fornmula (1) as defined above in which
R3 is a benzyl oxycarbonyl group, or in which R3NH
fornms an am de or urea function as well as their

phar maceuti cal | y acceptabl e addPtion salts. A nore
particul ar subject of the invention is the conpounds
of forrmula (1) as 35 defined above in which R2 is a

hydr 0g€The cﬁiﬂn];ﬁiluh&sy of foﬁﬁulﬁé(l) @gﬂiealﬁﬂhﬁgarrh diﬂ(})lﬁe e@dribiefhers or pure
articul arl and_ et r OX
iR BgRon S o tedour Bie BEVRE P epenfomte 81 &mﬁx in the form
p h mﬁm@mmﬁ&mlnmymmmﬂtﬂrwlmm ion salts. A
gg :TEO 5 n‘é tsﬁlg ?&t%rf tl'?né:;pjes%? s%er&%?? fh@i)ﬁfkta% g@%brlﬁeﬁ‘m nhixtﬂ]rcs of these
5 s csnbomes, the am@ahasmiml%qmﬁrﬁ gnd the nixtugesrifdresa dngisrgopsomeres.
| ' near "FHe ﬁﬁﬁﬂﬁﬁ%@mﬁﬂ?&s%s Rl'ixtﬁﬂég bealdy mﬁﬁ%ﬁi ﬂ&mergmsomers of

n atqQ nor e partl Qu ar _sub
Om&éﬁﬁ.aaﬁ alléhft WEO%%%BQ?%%WW%? Withan gaid mézstw@s
def I nedliabedtepdudbf Edtinula & bﬁpff%p iate b@premit lin @ form of E

N R A at@%ﬁr?v“ﬁ%%oﬂfaﬂe eS8 Sysplipnds the pue E
10f orlstblhers,phe parcad isomersfant] ke E@mpounmeds acebrding tmdngz rétig..
The Conﬂ%”ﬂ&%oﬁ@xﬁ?%% %&L Ly thl%eE Bflc? Qa{sgrglersfé%ﬁ beexs%HBJaE:d into pure

by convergent syn

f r dlgraneeconting ﬁo dcanwnen@tbedwé@ wnme betqlmwmeslm chfral phase
t heciﬁ&mggﬁgﬁy 8f by &&E&ihﬁaﬁdrb I'n order to avoid the

functi gﬂge groups | éading to undesirable or secondary
react | Ja*@ﬂ%g@ébfhaogﬁ%r@@eéﬁtﬁ Re they prrpeainds of dorgyla (1) are in
1she maiairah Qﬁh&e@ﬂicaﬂ?@l@é&%@d M reaftexie ke pHysidtb gl@@l‘l}t @deﬁble salts.

R e
pr ercid, $loy salts/man foe afmeemrﬂ;ﬂe spisrutf] ajkatioorvadkdlmd-eacth dheetals @akh as the
ns@ﬂtb 8p d1 &ﬁss%ntlﬁggn%%m?]ﬁ%ﬁé%ﬁﬁﬁfggtsgﬁé wtlljﬂ S'smloglcally

unct1 ona S accor nown f
putftcrsmjablﬁ @ua@% saeltl as| fori eramipigy tpetbylemmmeethmlmm or tris-(2-

20Whi Yadirte lor LRh I SRRLAEE hnPf
Opar}ﬁaéﬁﬁa?%ccor di ﬁ%ttﬁ% G egne Envt\'{ﬂ)taégogsh&?h? %\E/Hg%lcau? acoeptable

| N CRHEMTE aapopEa salis. W | ey (1991) . Accor di ng
t o t he WhgetHel cdfpotiids i fodudt %I) @Bn@mb@hc freupLthey €dn)form addi-

Cantlcﬁlsaﬁr %P&lna%?\%zé a%%gl) r1dl q Pnef_gﬁ a 1#5 sg?qja?sg%@g?q%g% sulphuric,
as mhoeplicnigsicid onwith) catrbowmc)ac'nie dudipds acefic,defndracaiic, citric, benzoic,

z5ha'xﬁ£igﬁhg lilc, 1Pt P! ﬁ%ﬁ?ﬁéﬁu&ﬂ%ﬁ oPﬁt&hePJs?%hQﬁﬁ acid.

Accor I'hven ocess
pr epar atheogrrapourde qirﬁauullas(lbwhﬂ@x peinprige } tesissgrous aofl an acid

(5?? 5:8@ , 264 bOPr Ele@,ént%l B fofth GF PRitdEbhY etalifs P iwHid 4 lafo included in
e present invention.
If appropriate a physiologically acceptable anion Q can be contained in the
30  compounds of formula (I) containing a charged ammonium group. It is preferably a
monovalent anion or a polyvalent anion equivalent of a non-toxic, physiologically
acceptable organic or mineral acid and in particular pharmaceutically acceptable, for
example the anion or an anion equivalent of one of the acids mentioned above which
are of use for the formation of addition salts.
35 Q" can be for example one of the anions (or anion equivalent) of a group
chosen from chlorine, sulphate, phosphate, acetate, txiﬂudracetate, citrate, benzoate,

maleale, fumarate, tartrate, methanesulphonate and p.toluenesulphonate.




in which RI, R2, R and Hal are as defined previously,
on an amne of formula (111) O RA R3(I111) in
which R3 and R4 are defined as previously, either in
the presence of a strong base, Ur by catalysis with
pal | adium 10b) then when one wi shes to obtain a
product for which the Rradical is satu- rated or

parti al The sﬂtsuoﬁﬂmcbmﬁﬂwndﬁ’ Oﬂ ﬁﬁtnu(lﬁ (E&faﬁl’l:&l oﬁt@xh% |b§ the ordinary

vv| s h%bmuladbt \mﬂm alao;gyr:mcmr mcmgami@ adid ar ra\beseoh agepproptiate solvent or
for Msﬁe&éﬁt of ﬁl'oni"é}ioﬁ{ér R3: b cdindd ?mte%%mﬁéed uction

of the corresponding derivative
t epr esehbainyentinnplso ipelgflessall the salts ofdhe egnapannds pf formula (I) which,

ap pﬂl%)tbl tﬁéﬁlow\y\e{%%m@) ENLERBRLAILR RRhGIRGMEL YredtR s %%?dlcament

car a 5s titu am no radi cal , substltu
t he %%gmﬁffa gle rRredyqls g the purificationy Oaﬁqrrﬂ@lplementmg
fu nmhseqne?mliehﬂcdll Qi(ﬂlﬁﬁ&?iﬁitlsyhé.t thalbiveledt, the compﬁhdb Bﬁﬂ)xmhﬂa (I) or as
appLopLiate aya 0 e
A e B BEeoi Br T gt s, o

1q he fr e"éheanvresent torveinton diso siacladesRal1r thdi oltataf of 2 edhpounds of

subst | t ut al E%Sfel%ggdﬁg? 01?1%:) onaPll%ii/ dﬁ\%&fl} %r"ﬁg?% and zll the

an d¢?3”fVaB§QSe<Pﬁ lrhp(,c@mp@nn O%fﬂr@ilial ﬁoo ﬁxamdbdhe esters, prodrugs and

sal ptheC higR fi I yat b
The rea?t?onog;; gdcg%/bﬁt{rné g%eﬂgatg‘%%af \g?rr‘m’ll? &? Hl%glﬁOhtes of the

t heCumREdypL IR-(111) is generally carrled out in
14 he pr efsmp@dﬂfgs afhthd d@hﬁﬁmﬁﬁ ro@rfamhﬂ& €N)sH&Nel@She ﬁhemlcally modi-
o REPEORASE N ATRARMIIE e RS ANur G & biin SMBrE0ed proper-
i nptiesre theaddsiyed mianmercire dipdnwh |tcca petbsm sltﬂ]éd rthe art.
Preferafly t he resgnce
) e L
ex ag dhe fo Pwala‘ém!ié eait be mendonsel El@@bhbectvvéeﬁdga@edﬂmﬂg Delivery
2d heRé\qé\’v Uy (tl%l%twoem&gx Ia?gfcﬁﬁ‘& d, W(ﬁ?ﬂﬁ%&é&? Ed. ]E“,]ﬁevwr 1985;

rou era

o Ghant Dy ofdhe it GOPE] 443 Sepinir et al. Bioorg. Med. Chem,
t erLétutzIo@}agay beRty ISafddl et 5l. hendeestSdalb tR%s t I OResR1 M YAmong the

i PP Rt At BB B it TP 0 therg oan be proferably

pr ementgmedf cesium fluoride, at the refl ux tenperature

20f the g t hat t he
functi onsﬁi\.;atﬁilngwg couifg laét g?)é%\%@?%ﬁg Paction are
pr ot ecttddg Pfomégﬁomo@écf@m @f anﬂ angll cralsamasé fom@s@roups containing an

fu 1@%@6 1CREh b8 theQitlin@ERpdi Ng to the usual
rreﬁ?gd %e do _not glter El%ef)rerral nder of the

ol ecul 1B, e Soyfaid FRetries ein he f6mn fpagbapais @Be of grore times, for

whi @daniplteml?cd’ adiydsdgeh atonbitiadddsh De RGdcntdy is fjeplaced by an acyl
ou

£ 41 el W KR AR il s o

as ramtﬁinc«brhhﬂ Ré@ohan COmetdwpaoin frhicheR gk Glydrogesier a (Ci- clg)
(0] |

o RANELE ALSORNG, (IR URANTREE K9 BRIPR, 2 art ria

whi lélwlF&h iL o tPyearory atemisydan belrempladed by dwtendaterhe such as N, O, S or

Cor(lcgﬁ'(g pﬂflc@é)hﬂ@lt iy QNI{IQE "y gh:aﬁ?onr gtgﬁﬁsﬁnlthﬁ zﬁ%l %an can be

for (g C I's advanpt ageous|y out usin

33 REPHESHBY BRTESPIAS U8B SiCh St K, hasahe sane vetues 2o K: with the
solaxeéﬁuoﬁuﬂ‘hep%seﬁﬂn@hﬁﬁbgén(et hanol , net hanol for
exanple), at a tenperature conpri sed bet ween 10 and
40C, preferably at ambient tenperature. 35Wen one

wi shes to obtain a pyrimdine derivative of general
formula (1) for which G(in R) represents a
heterocyclyl radical carrying a substituted am no

radi cal, the substitution of the correspondi ng product
carrying a primary amne function on the heterocyclyl
radical is carried out by the action of the



16 reducing medium in particular in the presence of a

bor ohydri de such as for exanple an al kali netal
triacetoxyborohydride. The reaction is carried out in

an organi c sol vent such as a chlorinated sol vent

(di chl or onet hane, di chl or et hané?f or exanple), at a
tenperature conprised between 10 and 40C, preferably

at anbient tenperature. 5 The condensation of R3

r adi cal4 nofre patzuRRE subj@OoR th InvederRs the corgpaungs Bf formula (I) in
STIWE{cH r@re%?es&'ﬂ@ lHECHATNAGQ- &r FIRf- N‘Heéﬂ%u%'oe% it Qfich Het repre-
action of reactive derivative or the chloride o
car¥8%ylic acid or sul phonic acid, in the presence of

a nitrogenous base (such as for exanple pyridine), in

2 chl ori nat ed org c sol vent chl or onet han
dlchlorethane c or forn1f6¥ le), at {?T)L\\
tenperature conpr betmeen and 10 40C,

preferably at ambi ent tenperature. WmnR5|s%

substituted am no radical, the condensation is carried
out using the corresponding i socyanate in an organic

sol vent such as gt her (tetr grofuran f
exanpl e), at aKRf r at ur ercepprijsed bet 1 and
1040C, preferably atyanbient te ure. The~y™

condensation of R3Hradicals of i@ptionally substituted
al kyl structure is 15 carried out by the action of the
correspondi ng al dehyde, in reducing medium in
particular in they presence of.a quohydrlde such as

for exanple a MNi netal Rcey oxybor ohy rfe. "N'he

reaction is c ed?buf in
15an et her (tetrahyidrofuran for~exagple), at a
tenperature con'er déd between 10 and 40C, prefé'r'd'ﬂ)ly
at anbi ent tenperature. 20The hydrolysis reactlon in

order to obtain an acid derivative (COR4 = t he

esterlflcatlon reactlon in order {0 obtain K or
a prodrug (p qufgigggﬁ%_gxycar r\
aryl oxycar bo [ro he co i ng acid) ﬁ
20am di fication (COR4 W nDHo or disubstitutld

am nocar bonyl fronche corresponding acid) are carried
out according to the usual nethods known to a person

skilled 25in the art. In particular the hydrol Si s
is carried out jn acid nediumpin the preses CH)n
trifluoracetj rdNOr  exanpl/e, \|n a haRéger

organi c sol ven Lch/as dichlo ane for ranQ§e

251 f necessary, e canersion t odphysi ol ogically
acceptable salts is carried out by 30 processes known
to a person skilled in the art. The pyri m dine

derivatives la (I be prepared by th
action of a pro uct of f IV) Ngh R
defi ned as .o oyrlm

derivative ongeneraI formmlaN in WHIChN

3oRl, R2 and Hal are defined as preV|oust The

reaction is advantageaqusly carried out_ in the presence

of a hihdesrededicnlsn §ubjeatof the mveationss thy comppEdstad farmula (1) as

of ddfifed ab&ld QWX REEE, b&&%/l&@@ﬁl@bhﬁf‘grbﬁp QRN BCHORINH- forms

under t.ne condi.ti ns des ereafte n the
e TPEE g R s PR FETFL S i e mBacsiBeu dscReble addition sals
hi nder edl naore pertgukin sﬂ:geo‘:tldfsh@ irovpytiet h;ytham)mpoundd. odrformula (I) as

\'4 0

5nderebd S Bin VA Y SR ELARAE, L BRAF rorkhiplabl to 4 carbon
VVI taoph eaptecadaryomethybapt ethyl taéwdrﬁﬁh@qﬁndtr@d;calmn agfluprine atom as
relpass @Elf?ﬁﬁ%ﬁcé&lﬁ‘ﬁﬁ QO2pBbR LRfdn&diQuUt according

to the usual nethods |ch do not alter the remainder

of the nolecule. 10The preparation of the

di hal ogenat ed pyrim di nes of general fornula (V) can

be carried out according to or by analogy with the

met hods descri bed hereafter in the exanples. The
conmpounds of fornula (1) are conmpounds having a




They can be admi nistered as they are or in a mxture

Wi th one or nore other conmpounds of fornmula (I) or

also in the formof a pharmaceutical preparation
(pharmaceuti cal conposition) whixh allows enteral or
parenteral adm nistration and which 25 contains an

effective dose of at |east one conpound of formula (1)

and/ or Atmommbsmaﬁlng;ubﬁbt yf the Qﬁmnabit s &alobﬁapaﬁncﬁ,cdﬂ féfinula (1) as

' ngﬁ?‘ﬂg ANbo gﬁ?{]\}—gtﬁi al mac %It ) Calb01¥ atoms in linear

i ner uppor g an o

phapyereached chmnquyobaﬂwbmtanmg Bdb rﬁ@athmnthan nventi on

al | ow enpt I rd

cont aj nﬁalﬁ&gfpag%tu?%eﬁgfese o?l@qmﬁggglgg Sa%ln 3’&5‘ BHS&/S %ffgtmula (I) as
30f B¢iRedabeYy ingtislsr i ts physi ol ogical |y accept abI e

sal ts asGagrbygtsi ngredi ent as well as one or nore
pharmaceutically inert supports and/or one or nore

usual additives. 8 Therefore a subject of the
invention is the phanfaceuti cal conpgsi¥j ons

contai ning a conpound ' he pure state

or in the presence Nt
10The nedi caments caf be administered orally, for
exagp€y bsnt,hcl?rghgﬂa@e@{caﬁ% %cc%tsata% caﬂdﬁfoﬁ safi92t ed

t abl et s, encase ranules, gdgelatin
capsul ed sibigckef th € PagssDl Byentinn lﬂtals@nﬂs prosgssufos the preparation of the

enutdhsitsids SHSRBRS AN STHY ccﬁl%dﬁ%ﬁs il géﬂéfﬁﬁr be Pregar-gp Cfor example
0V\EV€[ be carried out

ad nistration
rou %CODfVBFgeB&SA’ﬁ‘BTeé‘Sl ¥ CORRMMEIYA QFrmarg tffﬁgg}epﬁrvi/]&h cgybe derived by
1par mubqrmthesrsooﬁ the éumamEeonﬁum h®. f;ﬂrdmaf to avoid the functional

R TR AR T e N ——
f or m,of man bo ﬁdtamgepusmt necesay, beforghend st @rtatoplesadfshe synthe-
b t

) 308Gk ot 5 e O GEpe se o
nasRFCpRrayvhich are ?ﬁ@eﬁhw}?a@wﬁ@(élm pieepat donational groups or to
208C Ct@fr@bﬂﬁﬂ)‘ Prdtbs ﬂl@ééeﬂﬁlbﬁ&ﬁrﬁotﬂi’seﬁﬁﬁﬁﬁ‘né‘f& a4 h{%&dﬁa known for

net h er S har maceut’i cal | ert orga
o B B BB DraEALe Sicals whish dacugsdteighe remainder
t heofthemmolsedie; Of paro¢uldd sdcdrdingan direéne, MAitE protective Group in Organic

| eptable sal ts. For the
prd%wﬁ$%%hﬁﬂ#&g g tabl ets, coated tablets and hard
gel at i PAerapdng Esﬂlelmvmﬁozmdhsptﬂdacts of gaeerdldorrendaif) kcén be prepared
24 acatcg&%m ik ﬁl@%ﬁ%cﬁﬁgﬂ S derivatives, talc, stearic
acid or S sa urtabl e supports for soft
gelatin capsules or for suppositories are for 20
exanpl e fats, waxes, sem -solid or liquid polyols,
natural or nodified oils, etc. Appropriate vehicles
for the preparation of solutions, for exanple
i njectabl e solutions, emrul sions or syrups are for
exanpl e water, al cohols, glycerol, polyols, sucrose,
inverted sugars, glucose, vegetable oils, etc.
Sui tabl e supports for mcrocapsules or inplants are
for exanple glyoxilic acid and lactic acid copol ynmers.
The pharnmaceu- 25 tical preparations normally contain
fromO0.5%to 90% by wei ght of conpounds of formula (1)
and/ or their physiologically acceptable salts. In
addition to the active ingredients and supports, the
pharmaceuti cal preparations can contain additives such
as, for exanple, diluting agents, disintegration
agents, binding agents, lubricants, wetting agents,
stabilizers, enulsifiers, preserva- 30 tives,
sweet eni ng agents, colouring agents, flavouring or
aromati zi ng agents, thickeners, buffering agents, and
al so solvents or solubilizing agents or agents to
obtain a del ayed rel ease effect and also salts for
nodi fying the osnotic pressure, coating agents or
antioxi dants. They can also contain two or nore




The action of the conmpounds of fornula (1) can be
denonstrated for exanple in a test in which the

i nhibition of the binding of vitronectin to the cells

whi ch contain the vitronectin receptor is determ ned.
Further information about this!test is 10 gi ven bel ow.

As ant agoni sts of the vitronectin receptor, the
conmpounds of fornula (1) and their physiologically
acceptahle salts are in general suitable for %?e

treat nme or preventron of di seases |inked tothe

i nthdy i Hbet ween the vitronectin rece}ﬁ‘{‘eﬁgaﬂ"c\e
theirhltg nds, in the cell-cell or cell-matrdx

i nteractron processes or which can be |nflueﬁqé§ by

the inhighition of interactions of this type,

relieve or cure when inhibition of interactions of

this type is desired. As explained at the beginning,

such an interaction plays an inportant role in bone
resorption, in angiogenesis or in proliferatign of the
vascul ar smooth nuscle cells. Bone di seasds tH&H (V)
treatment or prevention of which require the uUse of

t he compounds of formula (I) are in particular
ost eoporosi s, hypercal cem a, osteopenia, 20 fgr
exanpl e caused bony netaskases dental disorders
for exaﬁple ntitis, rparat hyroi di sm o, ;
perkgrtrcu rosroneH@m r euﬁﬁtord arthrr is, qg 2
Paget™ys se Se.NHWbreover H e co ounds of ‘argﬁ#a ?I) E
can bﬂ (jt()rmﬂleve prev 8" treat bon _N a :

di sordefs which are saused-by -treatnents mrth
qucocoRtrcor@b therapres Irnked to taking stemords

or cortic Pi orp or fe sex_.hormon
et § o1 h SR a1 R R R e sERCp P gORIT R D to XD and Hal
c haepresents ledogey atrom epﬂerﬁarsbly\uhlonhe bsbmatised by a | ack

oA O g IR OIS oo g o

t hdorm bl) eompistoef bone resorption by the ost eocl ast s.
sBesid €2) thB| h&tidhsT afﬁm?fﬁdl'n@ R4t o‘f?orﬁﬁfi@ Iges orption
nedrated via the osteoclasts, the conmpounds of 30
formula (1) and their phxﬁgologrcally acceptable salts
are used as |nh|b|tor§ of tup@[ous grow h or of

cancer ous net ast ases, | eat nent of inflammtory
di sorders, for the tre e, or pevention of
cardiovascular disorderé?(éuch as ‘arteriosclerosis or
restenosis, or the treatment or prevention of

nephr opat h f or. exanpl e
drabetﬂ%“@é@&g gaﬂ% £§%ﬁ%€ Wﬁ&%ﬁﬁ@”% %rding to the

I nvent ioarnGatinabBormaMgl@n activity wth respect to

ot her integrins which interact with their |igands via

the tripeptide sequence RGD (avRd, avPs, al33), giving

t hem phar macol ogi cal properties ich can be used to

treat pathol ogi es associ at#d wi'thf4ese receptors. 20

This activity vis--vis the |nHng altherefore makes

t he conpounds of forrmula (I) of I"h the prevention

or tr eah nehith BT amuRiearo misﬁdérsmeﬂoasly,r‘mmsr iohths presence of a strong

ublication by Dernot Cox

DNEIg%%?gnggg%gﬁgéﬂggg&aﬁﬂg the content of which is
10i ncor pdr)ath@dwrlrsn phe Withes émobiagph ipeeduch Forbyhiwk gheoR radical is satu-
51 66RACNCRartially satlfARSHY SriuePbe RRGEI GHAla ByRE egt asppropnate

of the present” invention is a compound of formila (
andWBFc¢9§°ﬁhV@PSW@&P%éWE? acceptabl e salts as deflned

above as a nedi canment havi ng an antagoni st activity on

the vitronectin receptor. Therefore a nore particul ar

subj ect of the present invention is a conmpound of 10

formula (I) and/or its physiologically acceptable

salts and/or its prodrugs as defined above as a 4
medi canment having an inhibitory activity on bone :
resorption or for the treatnent or prevention of .




21 The daily dose can be divided, in particular in

the case of the adm nistration of a |arge quantity of

active ingredient, into several, for exanple 2, 3 or 4

parts. If appropriate, dependiné on individua

behavi our, it may be necessary to adm nister different

i ncreasi ng or decreasing doses. Apart fromthe use of

t he conpbthedsif cafpprc@nhm[ mblen ofib )Wlslaesrtedlbmlmrﬁy&mdineld‘énvatlve of

al s%elp@asfoﬁhﬁat(ﬁ f%?‘(n}}ﬁé}gg. té%ﬁgc{roﬁﬁﬁ tﬁ@r ??CIYI%@(!’I} bER" corresponding

support for acti've,ingre rver
t heSerivagive fer wlgeBL mesgp@@ufﬁmﬁlra@waiomr ds the target

(Drug tg |
[ 5 S g e S Bt T o

1008 frnocgadicpl Sgl?shémﬂonspfrﬁhﬁ gelfres;»@pﬂlag)prodm@é carrying a pri-
act imaey hmiredithaiohsnwhé héteoaicieradiehli vered are in

parti cul those used 10 for th

prevent | )gﬁ‘egf AR %%s%avﬁgﬁtq?oth% gﬁaﬁg\r} eﬁm‘y‘lom ghthe product of

c onmgonenal Sowsula G i bedet b9 regabrats dhe ﬁseahthJepam @ngensean R’ radical

use di sti t ) e for. |

nmet ﬂo g]§ aggglgxi Isfb ?i?ﬁé} |SnOf g{ ochent ca‘Pr %PPBH? g’ssq%ﬁt%ted alkyl,
I0i ch bﬂo@@%gomtmaﬂythmym rngd/et estedfication of koedifitatipn and/or

cel gglﬁﬁhﬁmpéftﬁgbmlﬁé drw%% gibin@ps are desired.

They ca rmreover be used_as an internediate for the

pr epar at NoFa4Enef the RERmiding el fesulei(H) pithitheunme offorewla (1) is
act garfbrall’jg&&ﬂécﬁﬂﬁtsm tﬂ@pﬁé@.eﬂfe%@ﬁﬁéé'rb@ |s@oﬁg' @ﬁbtshﬁl as dusopropyl-

ds or mu or .exanp at
o RV brd Brctbndoduition SERAP! s koo, s i ¢ art in the
1EXAMRESent200thef pudenphilic ywbsttutiderricfrabdy lﬂ.je @ﬁﬂmu takes place in

s e I for m.The
ompsunarengtt e b8 e RS0 bR BB St o

an n%ﬂmmmmmcﬁtmwm 80°Ce nudnhe refbust temperature of the reaction

tri Hlktﬁfeo%@&%b\?eretﬁb %Oﬂn%rdﬂ%' ﬁrbr@fe?abg?h Sho&h! 28 Yhe 'Hhdered ester

whi ch, duri ng [ ast. s esi’s ? ?

tri S104BY é‘é%heﬁﬁ éora'é}ftaannflﬁsteméwcarb@nﬂe At isoa]éP mwssqglsemaoperate by

zm er tatﬂymy mmrpam@lw&oﬂé%m w@béﬂ@ﬁdéﬂéﬁé@bx{b) dﬂﬁﬂ@cﬁﬁm) in the
r i ed

pi oduct
? boPteRche® B bl B MEicERt Bl Gire e AF Sebhion Sixture. 1 s
Synum&sst@odstl‘a‘gﬁxeaﬁudctm‘rs whieli ebﬂdann‘effwedwﬁhrﬂﬁe fdattyorodire protected.

n@h@g%t%/ctloﬂ ah? %ele?ger%fol.thst ht%ng‘t%n% a?é cgmgd gcclcjnsf ing to the usual

for an ace
tri ﬂleﬂ@ﬂ%a’b@hld@ et eHerghe temaindsy of the md>ls@11be more or

24 ess hyqnafedle vﬁ?@é'se%' ﬁtﬁﬁ%ﬁﬁ&%@%ﬂﬁnﬁé PRI N burated or

used: . 30AcCEt: et hy acet
1- (Batpihe syraied, (1op rvpyagenatian Feaction ipsaitiedi ele in the presence of

hy dpl@ﬁfi&rﬂ rdxﬁiﬁ., iMFsol e BBl lak QhNBEGHE (etQaiPoEAmethanol for example),
Diso I am ne; MeCH: net hanol; TEA

tri Bt c'ﬁfi\ssuferl fluoroacetic acid: THE:
tetr ahyWﬁmﬁ wnamnsﬂd@ﬁ&hbtmhq:ymhhdme mﬁoast)ﬂhecrfzgunéraaﬁdrﬂmla (I) for

Sd)BUwhfcpﬁiezﬁgglg'@r%hg%ghj% 1é re%h%%%egf the coneSpona;ng "derivative for which

par af o dcrd
di pReFﬁ;PIf%h@iS@ nwlazdl@el 1ﬂmtag®mlymmw elulqsh@tamiékahne boro-

Pd/ dedle! %Huﬂﬁ‘bgfb in BOfAverk %ﬁﬁ’}‘ﬁso%ﬁégl@%%gl thang %eﬂlanol for

nz on carbonl 13d|c cl
e Aot F@%ﬁcrmlreswwedmeent arest ﬁQﬁC‘smr@fﬁ@bly at ambient
| odteﬂ@erauﬂra IR Infrared; MR Nuclear l\/hgnetl c

3ﬁesona ctrum PES: Positive nod

el ect r oS Prayne %N%es 4 8&%@ Pygmiding degvatyre of; g&gpr@{ forppula (I) for
douwhieh ;G (in R) regoestts aqhetdx‘ocyp]ﬂdﬁdnphlaiaxryﬁig d¢ubstituted amino radical,

qui . cou

donak bt o 8 WreeBopliel iy, atipB s Bishgy amine function on
Exafl}ilﬁ |h§tez_pcygyhﬁdggﬂ & agfried out by the action of the corresponding aldehyde, in
(6-brono-5-ethyl -pyrimdin-4-y1)43-(5,6, 7, 8-tetrahydro

-{1, 81- napht hyri di n-2-y1)-propyl | -am ne A m xture

of 0.20 g (1 mol e) of

3-(5,6,7,8-tetrahydro-[ 1, 8] - napht hyri di n- 2-

yl propyl am ne [prepared according to J. Og. Chem

33



25hydro-[1, 8] - napht hyri di n- 2-y1)

propyl am noI pyri m di n-4-yl am nol -propionate. A

m xture of 105 ng (0.28 mol e) of

(6-brono-5-ethyl -pyrimdin-4-yl)43-

(5,6,7,8- tetrahydro [ 1, 8] - naphtitiyri di n- 2-y1) - propyl kam

i ne, 150 mg (0.5 mmole) of tert-butyl

3- am no- 2- benzyl oxycar bonyl am no propi onate) (prepared

aC a‘edldumgmedluﬂl, ivpattic\Creim the @@8drice of 4 boBhydddb8ich BE 691, example

n’%k&]? nl?e?t ITE%IC?IZ))X}?IJOI i III“I‘léI gédcﬁgn i$ %méf-gadn@ut in an organic

enzyl | deneacet
d| pﬁ@lweatjmhae @) chlmte@cmﬂf@n( Glicldgromedhaay, Gehiorethangfer example),
(diRhemph ermm&ﬁ’ﬁ}d get@veer@l@ﬁﬂiﬁd"ﬁ Ie‘Perglgy IiI arﬁlslent temperature.

di oxan eate

r
5react i erﬁOJati%HSéh%og 565@&1 fr@%%é@ijno@%ﬂ or -SO,R*>?
I e i@ Efrfresis Uie@ atmdnk Ragarabd ot te; the abtibitof Sreh@ke rdieﬂpatwe or the

o PSSP g A ot <GP hafle S e rsohek o0 ifoeenous base

dr i(eeth3% fov examplgnesidima),sml o halbenaad ordaaicssilwesn {dichloromethane,

eva(ﬂ &Ieﬁl%@ fcho?@@% fBIeg)IIa%ﬂ)q??p EIt'lez? el ra@%ru g%nscl{ﬁehween 10 and

resi e I'sS ¢hronmatogra

logr atfi°enprefsrabiie it mentﬁwpm@r@tvéhel@ @s 2 gibgtituirg. antigo raglical, the
of &h@&ﬁﬁtﬁﬂl B rcﬁﬁ'Iéﬁtou't ﬁsﬁEtﬂgé MS#&dﬁﬂflsf)ﬁfaﬂitgﬁn Xt?bIé%.‘ﬂic solvent

i P b E R ATV HEATRIRD St SFUTRNG) ot HETReTeS £guprisgd between

1gliﬂ\ﬁd(4@m1ﬁ):ferﬂﬂﬂ-aﬂa§n&§m tdhberfiie: CH3) ; 1. 47 (s, 9H
t Bu

2 41 (;‘l‘h%%qa E%ﬁé“?ﬁ P%ZIQQ 1?%470?1 ﬂjéo t1<§¥fllé/2?1%2t§uég[ﬁ]cy15smcme is

15CH, cafii?l- G2 yNie; acﬁloﬁ%ﬁmd Gris@cnding Adehyddlin reducing medium, in

S R el by R e e

7 %e@ﬁmwﬁnégﬂhmctmnnapﬁnh@ putdn e organica®Ivent sush|as an ether
Ph)(te%' M_?dr@ﬁﬁ%{ for &EEIiI‘lég) VB teé%&aﬁﬁ@‘%bmpﬁ% bt BYG)and 40°C,

nt hesi s of
2 ﬁgﬁfwbbk%ﬁ@%%%%wwes[s ethyl-6[3- (5,6, 7, 8-tetrah
2oydr o- [ lrlz%lhydrol?sm&ﬁbﬁdﬂy Irl 6kider - dbldin an acid derivative (COR CO.H),

(1 AR P SRR b i Sl R e i BysHgle punany core

t er—*t alytoylca?bdasyh py hmkgoqaaﬂbomyll feorm rhlme Bdrbespdrtiyde &A@ or(the amidifi-
, 0, 4L1

c%ﬁ? a%@atﬁggﬁgééﬁ m%g{ %?%Ikﬁlgyt}th%? ganﬁnoc\é%t)onyl frgm nIIhe Sprrespon-
d| nga a@d)smmﬂmaﬂn QWI a@ccsdmg toftha wupl m@ﬁ@é@bm’m trck gotsen skilled
2sStijhgdapt 15 anbient tenperature for 16 hours.
Tol uene i s added and the reaction mxture js
evapor af@gritcylag theyseolysis scapad ué i prdwsdan. (n thepggsence of tri-
Th eﬂﬁcﬁﬁdedbl Qucid fer0kidihpleZ @d o Ralbhéhatdnbridficasiliemt sAth as dichlo-

di chl o hane th alittle nethanol then poured

|ntr8m& IF)‘II P&t her. The precipitate is filtered.
45 ng df nenepnacy ehb @roesiin th phgdivlagrelly aereptablefsalitnis@brrad out by

bei ' I I I t:
30dIaIcI%§%er§§érere ane I‘I&’ﬁaﬁ S?ngd ?Ier égIéteI |02 gil d SSUig 2-2)

HPLC/ MSFhesgaingifine)derizatives v fommdrit Ph ¢3n bs arepateiibslthe action of a

42 roéﬁi:@%‘f igﬁIfIﬁE RIV) il @rch R2M défhed a8 TR Bor&ly, on a dihalogenated

ntnhesi s Q

%ﬁ!ﬂaﬁweéeﬂwﬁwfﬁwq%famm& yl)-[3-(5,6,7,8-tetrahy
clro j1,81 A mxture of 774.3 ng (4.05 nmol es)
of
3-(5,6,7,8-tetrahydro-[ 1, 8] - napht hyri di n-2-yl propyl am
ne (prepared according to J. Org. Chem 2004, 69,
1959-1966) and 600 ng (3.68 mmol es) of
4,6-dichloro-5-nethyl -pyrimrliine in 6 m of dinethyl-
30 acetamde and 1.2 m of diisopropylethylarnine is
taken to 120C for 9 hours. The reaction mxture is
evaporated to dryness under reduced pressure (2 kPa)
and the residue is taken up in ethyl acetate, water
and a saturated solution of sodium bi carbonate. The




A mxture of 680 ng (2.14 nmmole) of

(6-Chl oro-5-net hyl -pyri mdin-4-y1)43-
(5,6,7,8-tetrahydro-[1, 8] -napht hyridin-2-yl)-propyl kam
ine, 755 ng (2.57 mmole) of 10 it%rt-butyl

3- am no- 2- benzyl oxycar bonyl am no propi onate (prepared
according to J. Med. Chem (2001), 44 (8), 1158-1176),
455 ng (3 nmole) of cesiumfluoride, 133 ny (0.214
nmmol e) of tris (dibenzylideneacet e) dipalladiun1(0),
and 98 ng (0.107 mole) of 2Hg~ bi

(di phenyl - phosphi no) -1, 1' - bi nap hyh i %) 20 nl of

di met hoxyet ane was heat ed under I"ux 2or 24 hours
15The reaction mixture is evaporaged to dryness under

reduced, pressure {2 ) and, the resjdue is taken up
in et hypvél?:‘éﬁgtlgl{ kfg”ﬁ ed 3% DreXiWslYsol uti on of
sodi um Pheratiorais eidvﬁwge@ﬁﬂﬁ direieRRASH the pRRBReaif@thindered strong

cvabrotiae SN REERnRL G phot macts: {Epgperaipeis camied out

r eswdim thes cotrditomst d@cab&‘lbﬂeﬂaaﬁ&remonhe adxanipled adkuini prgticular in the

h 20
{50 58’3"%%? s Hgg S s Rl o R D o e B such s
( 9/ dimethyipeipgide fanepampledlt iy wmmtoodsth@tttha furstions which could inter-
TL Crerdfyith tith R8cticH drk ‘f)?ot&%d Tok $e&tbction and rgleasc of 6hefe Bnctlons are

di chl ar rret hane met hanol -wat er -aceti c
1H §aVRES ecacsprding to the ysyal mathods; which dP e aftgr the rempipder of the
711moleb@le0- 12- CH2, 25 CH2-dia-CH2, Cl13); 2.63 to 2.8

ld m 2" Z’E‘kgﬁmfpﬁgﬁgg gggl?et %og@afeg]ﬁmlgm(emlq_f @p@crél_fowla (V) can

4. 417e Camied ditt, acdbid tigro ofbly Bhdlog¥iwntB thathetho8s (R&otibllHereafter in the
3 (s, 211, C112-0-Ph); 6.42 and 7.35 (2d, 2H,

nap?]taﬁj)?rl dine); 6.55, 6.8 and 6.95 (3m 3*111, NH);
7.02 tolte sempayndsHpf Bermuls (Deates compaindsHEHing) a PokBacological
576ao(t1MT|5}')and58291 (M be Ll hs nRfabMkst Rl 8@@&5&23@% treatment or

Synt hesi s of
1)) DIRYSAIGR yREafisEAtss 2fitho bops- HmoRgus: disaasey 8s avefl gs radiovascular
ahydis@dérd, 81-  napht hyri di n-2-y1)

| 61 d,
(it oplbdeed éﬁ%‘al eft df e g EenOBNeeD 5 s Fordapioil g Jprmula ()
2- banddoyrtiosiyateyrs ta die paitshiyg h-rhedicadden
(3 (5, On. Aot peratylear L @) opRt D oo 21
pr opyl am n"fé)kﬁ?0 rim é O%ZI ilal(gjn%‘ no?l pﬁlglrl p&‘ﬁ%’t"@?‘?@{ ageeptable salts
20of aaxdcme@rm@drmwnm Iﬁdmnﬂstnﬂedom amiiplsy prafamblyl masmials and in
i s ﬁé’ﬂléﬂlﬁ%uﬁ{an%gﬁ% HeBIPREHAL LB wﬁct&%%&ﬁﬁmts

Tol uene,{_l S adq{?r the_ reaction xture 1s
evapor at¥y 428 %ﬁ%é%*emﬁdé% they dtr BtliTpt BYEwFewith qopay more other
Th acdhqmluddteoﬂ Brselaul)) éd Aefini the fadn 618 pRArRiabdifc ation (phar-

romet hane .t h uredlnodllso yl
TPl RS G wiire RS fryertl SpareiiaL pamistagR ind which
25| s contadisreeck{feutive dofeorfrat ddastoncoddmpunint @f $siuntk (I) and/or its physio-

di ?ﬁf;l@gll ac%ﬁélébfe%'a{t%gasa%ﬂ%% i &l:di'grge wella Icarrg@t@ng@hﬂz)ceuncally
NW?@B@PH?S@@I@MM 2 0 (2m 2*211, CH2-Cl12-CH2);
2. 05 (the%anﬁgg@uﬂ ] c% 1t1%n§%cc§o§&lm§ 2’[3 %liel mv%orballcbw enteral or

gl agé‘l 3.52
Canter 1{%&@@ they @piagn apie twe4'loge gfr@t lgast one compound of
30N|—|-ﬁhﬁul &) Nrli/or 4ts hyaidthgfoally (a@éﬁpta%lé‘-salﬂé"ﬂ)s ‘acBveli e'ihent as well as

37 and 7.

21 Pne%éiﬁﬂﬁ%{w@ﬁﬁéﬁ%@bm@ @ﬂ%r PR Of @Oiezu%'gf additives.
- NeCHN). HPLO Ms: 520 (MH); 386 ( M+ COOCH2Ph+) .

Exanpl e 3 Preparation of

3-1-1, 8] napht hyri din-2-yl -propan-1-ol: 914 Il (9

mol es) of 5-hydroxy-pentan-2-one, 750 gl (9 mol es)

of pyrroli- 15 dine and 11.5 pl. (0.2 mmole) of

concentrated sul phuric acid are added at anbi ent

tenperature into a flask containing 1 g (8.19 mmol es)

of 2-am no-pyridi ne-3- carbal dehyde solubilized in 5



990 ng of expected product is obtained. TLC. Rf = 0.1
[silica gel, eluent: ethyl acetate-nethanol (98-2)

1H NMR (CDC13-dl1l): 8 2.2 (quintuplet, 211,

0- CH2- CH2- C112); 2.97 (m 111, 30 HO- CH2- 0112- CH2) ;

3.22 (t, 211, 0-CH2-CH2-CH2); 388 (t, 211, 0- CH2- CH2-

CH2); [ (7.33; 7.47; 8.12; 8.18; 9.08), 5 multiplets,

511, Naphthyridine]. Ms: 189 (MH) Synthesis of

243- ( 6-Gierdoxs- 8- subydey | 0fp§he| mivéhiien iy | thx yhapnasPticel lcoinpositions

81 : f

3 P(%EHS rﬂ ﬁsﬂﬁy | gn@ggfdﬁu %ganf_ﬂg?u_?é ta@ e o 1% ﬂF presence of one or
5 3BoLgiexpiedfsoxane i s added dropwi se, at anmbi ent

t enper arw@e&aﬁnaﬂﬁ% By Adr@eiRbered Brafly, 2o edhsle i eHeSrm of pills,

flas contal 0 2 Ies f sodi um
5hyotﬁ‘ihaté ot f%a%‘i(‘giﬁsé’é ta afin, papsples and soft

mai dapmlene dolun@im; sywlpd, Emntions dsuupmlsronanr aem@rol mixtures.

?Lgﬁsg i e 4a %m](sg:b LGN e%%{ﬂa & Ea'en*i]:a E)utz b)p ety route, for example in

4 athelfari of guppositsirivy,| b}pya:renteml mets dbudanipgeth tha fSrmbf injectable

ﬁ‘é'hﬁf& ofi"lg drﬁ?cro%ﬁ%%e%ﬁﬁﬂl&tﬁ Sbé't ﬁ%ﬁ%@eﬁ{lf gotult% q?lr example

hour's an m nut'es t'h
tagr yiRdha f ralwamﬂw sphisions Piigraentspr eqlerantsi By transdarmag) route in

i N ifle Fooki BF Pahes/RE B otBérYlite8 GREREL NG Brrf &ffnadefthol or nasal
sol uti on of "sodi um bi carbonate. The organi c phase is

sep®fat ed and the aqueous phase reextracted with ethyl
acet at eTheT bhargekt@ithe drepagaiohe Rbadhg & ehd rm\esimeﬂ ee[re prepared

{0 SRESIIE B RS ohulP ot afon SN CSFRARS Yt OBty A inorganic
15\M tsupporty; detirgn ablef toebd pildac &t dhee céif@ids tdfeformblay(f) and/or their

aceﬁ}@glgaﬁgﬁapgqgﬁpg@ %5 300 ng of expect ed product is

obtarn silica el uent. ethyl

acet at g Riadrciogs sills, @Heﬁvmqt@j@bb)s ang hardigelatm capsules, it is

E}éﬁ@élﬁkz 1o %ls'le for@ﬁ@ﬂm lezlae'ioieq b'(brﬁts%%@iﬁrzltszd’énv@u%sl‘?ﬂc stbaric acid or

(t, 1ts2*its @: @\Q 3. qt é.{ § for[ so%tzgeieg:m e,apgu eg 04 §01) sgpgosﬂones are for
20? le&bmpfe faxs,t wptest Sembddlid Oﬁﬂlhtlf(ﬂyp?@bllghatu%l ?DEI modified oils, etc.
Si ., 1H, . . nt hesi s £43 - 6-C ro-.5
e Ventfe fobli SRlSS Br Sorudésl, el Rithple sotu-
J1 t&m,aﬂmmlbiym di sysups a2OAr sydthpleiveatdr, gjoehnil, iziycerfol, polyols, sucrose,

et hapdle t g@g&égz %é‘%%éé) bRd légé %Lgtgﬂe Jsﬁ%é%h Olio ﬁli@lrolzépsules or

num oxi
24311{?@11@%4“6 rfat @twlwlyomhclaﬁiddm lactin a3 ool apgie KT he Barmaceu-
zsnamﬂahﬁfdpﬂﬂaﬂﬁns Ao SR KD YPE1d §0%hﬁﬁw@i§hﬂ§fﬂcompounds of
und r va surm)ug’t ed..on a bﬂﬁ{l&qaﬁn fl ask
g}lﬂ? ! &rﬂ%y By§iRO By eresRt Mis left under
St i rrirg addifioatto adbhcive 1hgﬂ?§)1€ntataud eulﬁpm'tsfithb?ihrsﬁndchgﬂibal prepara-
oV [ reacti o ture j iltered,.on
o s e i RS o8 A R Bt il el i Begration
pr mnl‘fﬁ,ebmmlg%)snts%ncaﬂﬂ wastiog agmnse ctabilizprsp emntsifiegs, preserva-

3§ggﬂege@wea1an eéléé) : ol%ﬁﬂgl Ca%e%%‘_ mg&#&%fé)e%éiailzgg agents,
(qubiskensiet uf‘@ﬂxg agrptsCppd. esp -sabyents2orosolgtilizing mgents or agents to

5110btalﬁ:*i3delgyeglﬁe?ea§é bEeGHAN aldo ERts( #5r rﬂé‘cﬁ%’m the osm0t1c pressure,
0-0112-C112- (2;}'(_1% 0112- 30 CH2- NH); 211,

CHZEO @%tsr\%am B8t i plet, 2H, 0-CH2- CH2- 0112)
5 23 ( iThellchn dBid2eduitiin Ghid- dﬂhﬂmreﬁzoﬁﬂ)o&ﬁdﬂs dt ﬂen(eﬁa(li forddila (I) and/or

%@éﬁkﬁﬁ%gcaﬂg ]accieétc'aiape% a?tg Mloreo'ver m adcwlon to at lgéas% one or more

b@wu@&w@%gmm} Ifemimo (13 anWEr fheirpHysioigaily acceptable salts, they
6, chn8ohtald #1east one or more other active ingredients which can be used for thera-
peutic or prophylactic uses.




35 hydro 41, 81lnapht hyridin-2-yl|-prop on]
-pyrimdin-4-ylamno 1 -propionate: A m xture of

2 g (6.27 mmol es) of

743- (6-chl oro-5- et hyl - pyri m di i# 4-

yl oxy) -propyl] -1, 2, 3, 4-tetrahydro-[ 1, 8] napht hyri di ne

and 2.2 g (7.52 nmmol es) often-butyl

3- ami noTBe bsharyhaxyicAr bmpxﬂaamm qpRiraptautiabie compotitiéns) normally

Pl COERAR oL sch Shet nd BrssgfulfT ik 20,8 1R hpound of formula (1
(di ﬁmiém/thpmpbmlngx);anmcrembblnapﬂmaworamﬂrIﬁeamngg (31.3

|| goli%gS) TRE ]g:&ﬁbgurgk ﬁ?ﬁluhg Z%g %IBRQE) cﬁ%&lgaag&a% %l)of the vitro-
§ or DeEAinEERPLOTS ARd are T@é@lquﬁ @a@nhkqurlﬁéa@plemf lo]rmbltmg the adhesion of
co n@ﬁéﬁcﬁa’%ﬁsﬁﬂl th@ sﬂﬁé@%?%etﬁb%@ ah@KRR beRe 3o Sl% I[Tg)fﬁel{%s?eoclasts

of wat et]i‘ et hyl tEet ate and ;,ﬂ% sat ur at e

sodi um BRTaFH9BRittee compowidg i ifermyHa 6B cam é@@@ﬁﬂ%@t%ﬁ)f example

t hlemaﬁ] uesous wplnal ehd $nh tﬁbﬁhbﬂ&:tfelge Wlﬁdhl@bh)(fﬁtﬂﬁfé@ﬁ@tt@ thel B&lls which

co ani ases ar ried qver nesi um

ol SR e LR SPIRRRS: B Grinuet. Bibler TAERaAT dhout this test i
IQ esme!e bebm Wrsomﬁagmgrsmabtéﬂhcantrmdchn aeosptoh, the g:bﬁqbloﬁlliﬂs of formula

ac e@at e- El%%“r%i(%hk %E((oegga%g%gﬁs %.?egmg%k s of ) E %p%{: {hgjreatment

pr O%FLRT?WI%IOE mfalm@f@s limketl torthe Herpptignsi belt\Eta’:ngbb vitronectin receptors
el Ugfit theieli Xﬁdsaﬁleﬁl@'b@ﬁ gbﬂ: Bt E’élpfﬁ Ibsa‘fﬁ?eiﬁgfgﬁ %}ocegﬁ_els or which can be

1H N
%ﬁex%: y( Wlogﬂgf thiptype, tp,fphwq or cure when inhi-
150 Ghifofo0P itk tionR. cﬁ'&hﬁﬁﬂpezlsaie@md 444, e)dﬂll'hﬁdza %ng, such an

O %lfll‘%ggpé% ﬁ_&rmrfa%l ég uetbonﬁ r;f:soaot@pe IIC)F@IWFSIS or in proli-
4 @rdtlml of fHk, vask#GH2acOth Mrlpclebell? (m 2H, 0- CH2- Ph);

4. 95 1 (2d, 2H,
CFhCHanr‘lgp t%(% | n;\:iN aithl%t (’9 P:%%Vﬁ%{ig‘h Vg'hléh (rgqu,_Fhe use of the
'\hm"“‘l o g)xmu( JreHR papiculat OS@F@DH&t liyparcafcetivg osteopenia,

2OaC| fr %Qﬁlﬁﬁﬁ%ﬁgédnﬂy BQn)I Hﬁta%ﬁa%&f d@ﬁtaﬁ&i@%ﬂleﬁ f3r example parodontitis,
t hesi s of 91 berizyl oxycar bonyl am no-
{5- iﬂ@f’

15,6 P?ﬂ%ilﬁléltirr SFORITST 11 ghevapaieinly pitkrits, cand Paget's
1) chsanp@m{brebyéﬂ it GoArpAmyd sodf ﬂ&ﬁnuﬁr(?_&nc?ﬂ Gse@ @b ‘}eh@z'esprevent or

cet te m xt u
(L el BB BB ks e B oo b chicaORlcoids, therapies
25{lked ttdn yd kgt SexohdsGor fsoBtideaterailly dr mafeloBfenaphieRHor@bie deficien-
252" Yokas PI opoxy]tyr| m di n-4- yl am nol - propi onat e -
sol u |I|zed inl of dichl oronethane and 50 jil of
trifl uohlbshsse d@oal@marb shara¢terizat it banetossnwhickipemmediby a lack of

forg %ﬁlﬂi‘ﬂﬁﬂ Eewggzﬁﬁoﬁe%ﬂﬁ&ﬁ)ﬂ #hd @‘E{Ieﬁﬂfézﬂf}ﬁ EIIM lé‘tr &n ib% favoura-

ev r.a t ness The residue 1S so
ﬁﬁm%tl iﬁ?? e mbihition Qﬁ@taﬁ%\rféon:ﬁ@ﬁ hyoilie egteoplpss. aBeSIdes this
m xist &g ap inHiisifsram %oﬂ@fbs@ﬂph%ﬁ RriclRtéd v g (!i‘s%ociagﬁeﬂle compounds of

sof bRt st ehdopishly pERPBRIR 25 tard oS ihibitors of tumo-

gr adue grovch ot 00 Yamtetopls madiadtades ihahetrythment of 1nﬂammatory disorders,

tqbia{h% éfgiﬁltﬂéﬁ Qk pfe%%{t@qp %c%}dlg@aigilfre&sﬁgqrﬁ%rg ds g{: arctenoscleroms or

eI JEFEROsE, o they ieatmbvate-prevdstino lof acplropathy iod rﬁﬁm@mﬁy such as for
(9%3}& (ﬂiﬁbenc retlﬁ‘zﬁlgﬁz( CDC13): 5 1.72 and 1.95 (m
H, 2.15 (m 211,
35o Ore- 20%33@9““@ aesorém o e mypntom ¢ camlailsmvw @Hivity with
O CeipectGblbtiandyteg@nshPhicHlinterhds WWI%E@ 2t e tr?peﬁhde sequence

0- %—QDM@@ %WMV@% pf?’%"ggcﬂﬂgl%i TOPGITW}MB can be used

5. mtraatcpaﬁloiogxeszmocﬁﬂgdNhththeseaacepmds 7.25 (2d, 2H,
CH=CH naphthyridine); 7.28 and 7.45 (m 5H, Ph); 8.13
(s, 111, N=CHN). MsS: 521 (MH#) 5 Exanple 5 10)
Synt hesi s of

N-t. but oxycar bonyl- 3- ( net hoxy- net hyl - car banoy1l) - azeti d
ine. 2 g (10 mol ) of




This solution is cooled down to OC using an ice bath

and 5.46 g (12.3 mmol) 10 of benzotriazol-1 -yloxytris

(di met hyl am no) phosphoni um hexaf | uorophosphate, 1.4 g
(14.3 mmol) of N, 0-di met hyl hydr oxyl am ne chl ori de and

6 m of diisopropylethylanine & e added. The reaction
mxture is left to return to anbient tenperature and

is stirred for 18 hours at amnbi ent tenperature.

The di ribishactivoy nsri-die thethielring dprefpse reakeg| thercorapeunds of formula

evapopAlEd iffhe URER, rnluélg %%’i@@ﬂw OF Shibfrbi! EP S@dses such as those

Purlflcatlonls car I‘OfTHtO rap FY
si [Mpedioned akgvgtar iy the peblisatierp ﬁﬁ@fi@%%x A8 aS@l) Bdaws 995, 197-

M %09 @e ?ooiateﬁt of wiatwys |u@c$>§pc9htled'1ﬁ th@ GRNRAE hp tp%a(ﬁonﬂﬁy way of
0. 5 ilica gel, eluent: heptane/ethyl acétate

5507 ﬁl—l—Nl\/R(CDClS) 8 1.44 (s, 9H, tBu); 3.22 (s,
3%1%%@'5&%1‘3 a&ngé p(a?mculzilr]sugﬁ&&)ﬂ thd pﬁe@g}ﬁztsinvéﬂfbn is a compound of
- 0- A a . J an ' .
sy & sl B8 plid ottty et B Bt o doftbn b os @ medica
110nang hédng 5n amegonigifactivity on the vitronectin receptor
et | ol e A i e e O b GRACRPEN Bl i omponnd of

1025 Fprmaula o)) @nslion itp @hm@lpswa%mep@bb@ah% awgoaﬁs pr@@ﬂtﬁtaﬁ defined
angbdvdrhs Qfmﬁlcnanﬁ:n%%h%{tahqmugftoﬁ%ﬁyﬂr ¥h mdﬂmrh.{br{ﬁidﬂe&r for the

i s added dr opw se he reaction nediumis stirred
f orTeBIRREY, PE DIV eI OT OSIRORATASHr e then treated with a 1
M aqueqieressrt 4t moik ﬁtx&ﬂﬁrﬁbﬁbmff e Ppedsant inventionTiB@ compound of

. d t ed d ted. .
Tt a P e S PRY BRSPS REaS TR B0%es ¢ medica-
15et esné hhvipp as ewhilwEtoey mﬂﬂi‘emnddmamﬂls @ravell oo canceMyS@ktastases.
then a]:}th%fef&]el tﬁl@lte 151.&% S%HE:@{ ?f the %¥£919tr Jﬁtfglﬂloﬂrkg @ compound of

reduce ressure ourl
[ ccoeiled) amilcr 1tRph¥51Qi03@al(lls pedepblganll e teined above as a medica-

?_eglgr@fﬁq{ Jm @ﬁﬁliﬁ‘lﬁmﬁgtoag act1v1ty HINWMRe (EEXehdit o8 preventlon of

11f& 243 dés%‘ggf% srestgrp%ls aréer@ﬂl@)omw@a?rqnﬁmm rgnopathies.
20 and 02'A subject of the present mventlon is also the use of the compounds of formula

200 B RGeS A BRSNS Uty BRI i prparation

( 0.of Bedivavientsiistesdddufor them@tfenhomomea@ﬁemdf anfebpdrosis.

whi ch
o ot ninsi et 87 & rteRelolrefion 1 glso the usp of the epmpounds of formula
pot (Bsad{pn tlacir B@Y‘F&ﬂ@glefélﬂwcﬁh%blﬁ Salﬁs‘easa@fzj@@d appys; for the preparation

25{“ ﬁﬂ’{eﬁldaﬁlteh@liﬁt@n&é&ttb A% ’rLtn%rIoaﬁ Qr‘?% §rt éaﬂ@&tog§m|efh§ﬁases

o return _to amnmhien eratu n et hano

evapor at 8Pigt et o@PS% nﬁ%oweﬁi@dﬁ%ui@z@é%y comggunds of formula
r eE(I)Chltﬁ/diilbhar plegkidlegipaltyt ﬁdcgptabljy seld &y Iﬁh fﬂ@}izghﬁr’e (1) the preparation

el e a dic or o t hane
o ot iRl hicRdedor oyt enbof el B OB g pqyder disor-

f ordmsofeswnbss etegoddlatosid, Lr@phrlapaﬂzle@ oﬁ&tl@epaﬂma gel ,
o€l uent. ) (

30 ( I\/I]. 148 W@&%@%ﬁ}{ﬁlﬁ}g %@ﬁ‘i&l@ aigﬁged( gﬂé‘"’%eszé% ary within broad
4. Jenitsygndimyst hept aq:ozpbng i thgpersop u;gzﬁ@d;_ﬁl)us dpp s (fpg example on

21%hd cl,gmﬁé\ﬁd]ﬁs@ﬂ JOr ahezﬁatﬁfe ar@lls"eveﬁﬁ' (fff’cﬂe Jﬁls@)ise 3. teftréamRd, whether

111 11 ht i di n-2- ti.di
the 008 d1t10ns are s].enogs 01910 ori a prop y actic treatrnent 1s used.

In the case of administration by oral route, the daily dose in general varies from
35  0.01 to 100 mg/kg and preferably from 0.1 to 50 mg/kg.
In the case of administration by intravenous route, the daily dose varies
approximately from 0.01 to 100 mg/kg and preferably from 0.1 to 10 mg/kg.




50 ng (0.175 mol ) of

N-t. but oxycar bonyl- 341, 8] Napht hyri di n-2-yl -azeti di ne

15 is solubilized in 2 mM of CH2Cl2 to which 0.2 m of
trifluoroacetic acid is added afid the reaction nedi um

is left under stirring for 18 hours at anbient

tenperature The trifluoroacetic acid and

di chl or Ghet#ifndosarcen by dividealt adpafiéulamidalic C&dbfﬂﬁ administration of

pr eg%ﬁf & W@) ﬁf&%\)fvgglllﬁgd ]rétlil_q.[% ps,s?(gr%f: orzéxc FI ngori parts. If
gel apmfpmc degemmmpwanﬁvamahbghamur 1ig @nayNpé+hecessary to administer

SYNkiftRpdr ifd
7 agett o ne oy Lo T R AR TP TR Gy P GpRounds of

5  formula (fp) aﬁﬁleém@&qtsei]t At plse possikie o Enxﬂsaggztbelr Ybhas g gehicle or
sol bti}j}ﬂoﬁzfﬁﬂadti%%g%d@ﬁts &t bareto ddivehineke Qe@iv%oz‘ﬂf)ounds specifically

platinu e is ded The reaction
st for%%glbee?arﬁetz PEgERSatHD %1“1"?8er C. Juliano,
TheHandslok sif Eixpeﬁmbﬂt&ifﬁdnﬁhﬂol@g}d Vtoﬂle()@,tEtﬁmm i®V.R. et al, Springer

eva e pressu
r es?gﬁgé)l ghgﬁrﬁl en? YV Cgt f%ﬁ) C{?%gFreiic?ﬁe Parﬁaﬂar those used
1| ufdrnle teatment Q;tlpcerwenumrneﬁtlladsbms}memmtedrabo% 5 and
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3hepPanbAioraYs isadded deopwis at smRIvRt feometatyre 8d nder figrogen, into a
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- CH3C=CH CH=CCH3-); 6.12 (m nobile 1H); 7.09 (d, 1H,

H3 or H5); 7.21 (d, 111, H3 or H5); 7.78 (t, 1H, HA4);

7.45 (m 25 aromatic 5H); 8.32 (s, 1H, =N-CH=N) ME:



5 (211, -0-Cl12-Phenyl); 5.92 (s, 211,
- CH3C=CH CH=CC113-); 6.18, 6.57, 6.62 (3d, H3 and H5 +
nmobile 111); 7.45 (m aromatic 511's); 7.60 (t, 1H,
114); 8.32 (s, 111, =NCHEN). MS: 562 (ML1+), 372
(M+tBu and -00-0-benzyl +). Sysdfhesis of tert-butyl
2- benzyl oxycar bonyl am no- 346- (6-et hyl am no-3',4',5', 6’
10t etrahydro-2' H 12. 41Thi pyri di nyl-11-y1)
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tri ﬁ:@ﬁ%@@ﬁ@%? el i odiste AtfIREo1 (98-2)St i rring is

mai nt ai ned at _anbi ent tenperature for 15 mnutes then
the di ¢l d}l@ﬁ%@%ﬁf@dp@d@&;@wb@y@é of f under reduced

pr essureL(:2kfPa).32 (s1113'zh§610¢’1ukﬁﬁ dtefliadetgtelethatid] {926). by

i chi or BTCRANGHER ot Geich fi "Sa%kc's sawgrplptop, O-Cr-

15ex pEHR €2H ) BAGtrijilet, PEC OVEHRCHFOH2)RY.55 (0 21, (0H2c@H2-CH2); |

%Fﬁ G0N il MU U B,

)N- 185t0205(m 411, 117 and HT) 272(m

h

: 125; 4.95 30 (m. 111 Tobi | & 1)
202 %g ( SA sﬁﬂﬂuent 3 G@bldﬁl)anolﬁto]s%hﬂﬁﬂ‘llze)]th& frdﬂﬁbt la@d HF;mg of plati-
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SXYEHF tﬁ% P)aﬂ;#%?’%o g 0%@1{@0% product is obtained.
5am no-BLCARE S, GQ'erk:@gﬂé\ﬂ])ddﬁtoaﬁyll'#c[eﬁité&xbﬂﬂmn CHOTE

L) R B PR AT 89! cROSARORRLENES 2 00 (i

of plef, fSIHJO-IGi& D+ ZLIER- CHZ}@dZiéBi (mT 1§ OFCHMNEI2-EH2, CH2-CH2-
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di cﬁ%ﬁ@nﬁﬂ %(&%Ci@m&h’émai”élé%@& atalehihmmne] 8.4 (singlet,
undgm, peduagyl pressure (21cPa) The residue

obt ai nad@“s tﬁken up in a mnimum amunt of CH2C12

then t hois poured into isopropyl ether.

Synthesis of tert-butyl 2- benzyloxycarbonylanuno 3-{5-methvyl-6-[3-(5.6.7.8-tetra-
35 idi idin-4-ylamine }-propionate:
A mixture of 2 g (6.27 mmoles) of 7-[3-(6-chloro-5-methyl-pyrimidin-4-
yloxy)-propyl]-1,2,3,4-tetrahydro-[ 1,8 Inaphthyridine and 2.2 g (7.52 mmoles) of tert-
butyl 3-amino-2-benzyloxycarbonylamino propionate, in the presence of 1.3 g (8.78




The precipitate is filtered out and 220 ng. of expected
product is recovered in the formof a beige solid
15TLC. Rf = 0.7 (silica gel, eluent: CH2Cl12/ MeOH 85: 15
1H NVR (MeOD): 5 1.32 (t, 3H, HZ); 2.00 (s, 3H, 119);
of 1.90 to 2.10 (m 4H, 117 and 117'); 2.95 to 3.15
(m 3H H6 and 118 or 118'); 3.45 (m 211, 112); 3.75

( m mhdledHST oesivdB ‘fupride, 300 anpd(62. DAmORE) 0f42.2; -bidi(a)pheﬂylﬁﬁbsphmo)
111@1? n]“g’%&%]o""%d%bl‘%‘%} (3%)”1”%1?87"?]3’% 9’? %321761‘" ?ﬁ"etg’&idlpaﬂadmm
0- Clpin 3@@6«45)1 2-dimgthogpetharleHs hedtad ynddr 2fluksfor ’14.1101&9.10)

VB! 534?&%%5’311118%% fibtsofutiBn Qs %eﬁ@i’t‘é& to m@p@g&h&? taken up in a

to 11 erating 1n_a simlar nanner

ot AOEUECAVHBL ¢Livh agstaifane acsaturpied melutionof godinmdiearbonate. The

ar eoigraﬁi@?:}:lhﬁﬁb is 2150%% anidXfle %@ﬁ&ugghﬁ{? \1(% %f?étitég W@ﬁ Mndtdcetate. The
S\C{Zgoﬂec{cd organic éhas s are Zn over magnesium sulphate and evaporated to

dryness under vacuum. The residue is chromatographed on silica with a gradient of
ethyl acetate-dichloromethane (50-50) to ethyl acetate-dichloromethane (80-20). 772
10 mg of expected product is obtained.
TLC: R{'=0.17 (silica gel, eluent: ethyl acetate-dichloromethane 80-20).
H-NMR (CDCls): 8 1.45 (s, SH, tBu); 2.88 (s, 3H, -CH3); 1.93 (m, 2H, NH-
CH2-CH2-CH2); 2.17 (m, 2H, O-CH2-CH2-CH2); 2.68 and 2.8 (m, 4H, NH-CH2-
CH2-CH2, O-CH2-CH2-CH2); 3.45 (m, 2H, NH-CH2-CH2-CH2); 3.9 (m, 2H, NH-
15 CH2-CH-NH); 4.35 (t, 2H, O-CH2-CH2-CH2); 4.45 (m, 1H, NH-CH2-CH-NH);
5.12 (m, 2H, O-CH2-Ph); 4.95 and 6.10 (2m, 2H, NH); 6.37 and 7.13 (2d, 2H,
CH=CH naphthyridine); 7.35 (m, 5H, Ph); 8.2 (s, 1H, N=CH-N).
MS: 577 (MHE+)
Example 4
20 Formation of the acid corresponding to the ester of Example 3:

Synthesis of 2-benzyloxycarbonylam1no 3-{5-methyl-6-[3-(5.6.7.8-tetrahydro-

roacetate).

A mixture of 65 mg (0.11 mmoles) of tert-butyl 2-benzyloxycarbonylamino-3-
25 {5-methyl-6-[3-(5,6,7,8-tetrahydro-{ 1,8 Jnaphthyridin-2-yI)-propoxy]-pyrimidin-4-
ylamino}-propionate solubilized in 1 ml of dichioromethane and 50 pl of trifluoro-
acetic acid is stirred at ambient temperature for 25 hours. Then toluene is added and
the mixture is evaporated to dryness. The residue is solubilized in a minimum
amount of dichloromethane then poured into a mixture of pentane and diisopropyl
30  ether. The precipitate is filtered. An impure yellow powder is obtained which must
be purified on silica with a gradlent of 100% ethyl acetate to ethyl acetate-methanol
(80-20).
21 mg of expected product is obtained.
TLC: Rf = 0.33 [ silica gel, eluent: Dichloromethane-methanol-acetic acid-
35  water (90-10-1-1).
1H-NMR (CDCls): 6 1.72 and 1.95 (m, 5H, -CH3, NH-CH2-CH2-CH?2); 2.15
(m, 2H, O-CH2-CH2-CH2); 2.63 and 2.85 (m, 4H, NH-CH2-CH2-CH2, O-CH2-
CH2-CH2); 3.45 (m, 2H, NH-CH2-CH2-CH2); 3.7 and 4.0 (m, 2H, NH-CH2-CH-
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NH); 4.3 (m, 3H, O-CH2-CH2-CH2, NH-CH2-CH-NH); 5.1 (m, 2H, O-CH2-Ph);
5.78 and 6.10 (Zm, 2H, NH); 6.33 and 7.25 (2d, 2H, CH=CH naphthyridine); 7.28
and 7.45 (m, 5H, Ph); 8.13 (s, 1H, N=CH-N).

MS: 521 (MH+)

Example 5

1°) Synthesis of N-t.butoxycarbonyl-3-(methoxy-methyl-carbamoyl)-azetidine.

2 g (10 mmol) of N-t.butoxycarbonyl-azetidine-3-carboxylic acid is dissolved
in 20 m! of dimethylformamide under argon.

This solution is cooled down to 0°C using an ice bath and 5.46 g (12.3 mmol)
of benzotriazol-1-yloxytris (dimethylamino) phosphonium hexafluorophosphate,
1.4 g (14.3 mmol) of N,O-dimethylhydroxylamine chloride and 6 ml of diisopro-
pylethylamine are added. The reaction mixture is left to return to ambient tempera-
ture and is stirred for 18 hours at ambient temperature.

The dimethylformamide and diisopropylethylamine are evaporated off under
reduced pressure (2kPa). ’

Purnification is carried out by chromatography on silica gel eluting with a
heptane/ethyl acetate 50:50 mixture

2.1 g of colourless oil is recovered.

TLC: Rf =0.25 (silica gel, eluent: heptane/ethyl acetate 50:50

1H-NMR (CDCl;): & 1.44 (s, OH, tBu); 3.22 (s, 3H, -N-CH3); 3.64 (m, 1H,
H3); 3.67 (s, 3H, -O-CH3); 4.05 and 4.15 (m, 4H, H2 and H2’)

2°) Synthesis of N-t.butoxycarbonyl-3-acetyl-azetidine

110 mg (0.45 mmol) of N-t.butoxycarbonyl-3-(methoxy-methyl-carbamoyl)-
azetidine is solubilized in 2 mi of ether under argon.

This solution is cooled down to 0°C using an ice bath and 1 ml of a 1.6 M
solution of methyllythium in ether is added dropwise.

The reaction medium is stirred for 2 hours at this temperature then treated with

a 1 M aqueous solution of hydrochioric acid.

The aqueous and ether phases are decanted and separated. This operation is
repeated 3 times then the ethereal phases are collected and dried over MgSQ4, then
after filtration the ether is evaporated under reduced pressure.

40 mg of a colourless oil is recovered.

TLC: Rf=0.35 (silica gel, eluent: heptane/ethyl acetate 50:50

1H-NMR (CDCl3): & 1.44 (s, 9H, Bu); 2.2 (s, 3H, -CO-CH3); 3.45 (m, 1H,
H3); 3.67 (s, 3H, -O-CH3); 4.07 (m, 4H, H2 and H2%)

N-t.butoxycarbonyl-3-[ 1,8 naphthyridin-2-yl-azetidine:

¥
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hydrochl oride in 100 nml of ethanol cooled down to OC
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ext fERreERiuigiand tapshaned ineyeperatedfoffuser redoted prbssure (2kPa).
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pr e SElozomet ?ﬂfé@p S g pect ed product is
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C o5 raLecRet f)gg’%ﬁﬁ letugys %ﬂm%&%g’g 5)

12, 6-di c Soﬁ&Mﬁt)hﬁﬁO@dHﬁBh@)w pyri m di ne. A

f 9
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Af t 81,8 i u{_g_ LiRhe tenperature, the reaction
Then ot i Bild3ms ?ﬁ O N Shuenarionyhi 1 APVt ol azetdine
1pH isssolubdlided dn mel SOUHECH Yo @xidhal:? inll bf WitlhorBhd¥it acid is added and
cvarBerich Heded e SRR A Gt R oy et apient pmperature,
| cPa). 'Bhﬁ?lf@lo('oﬁicaﬁqjaﬁ@%d dichrdmnetiumeoirt evpoefibdbffaglder reduced
L 'Ieggfmezzgp (silica gel, eluent: heptane-ethyl

acetate 9 ) . 101H—NI\/R(CDCI3) 3 2.68 ppm (s, 3H,
C- C113)40 @g@é crusle peducisoiatedin thivBrm 6fa JOBW dik) .

205y nt heSTECORf%pzs 1li ne:
Byt nest Reflicelp8r, erud ERENABOIY0: )
4-(2- W éh oon an- 2-y1l) - pi peridine (prepared
ac;:&vgﬂlllqm dfd- -abeti@ing-yioh, fgm 4—t£ﬁhY&8ﬁg;18}]€a%ﬁ§wﬁ89§) i's
sol ubi | i, ..of . ano i S i's
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The catalyst is filtered out and the ethanol is evaporated off under reduced
pressure.

The crude residue is purified by filtration on silica gel eluting with a dichlo-
romethane/MeOH mixture 95:5 and 85:15
30 25 mg (61%) of a colourless oil is recovered.
TLC: Rf= 0.1 (silica gel, eluent: CH2C12/MeQH 90:10)
1H-NMR (MeOD): & 1.90 (m, 2H, H7); 2.75 (m, 2H, H6); 3.41 (m, 2H, HS);
3.96 (m, 1H, H3); 4.30 (m, 4H, H2 and H2"); 6.40 (d, 1H, H4) and 7.15 (d, 1H, HS5)
MS: 190 (MH+)
35  Synthesis of 2,5-dimethyl-4,6-dihvdroxy-pyrimidine:
A single-necked flask containing 40 ml of methanol, placed under a nitrogen atmos-
phere, is cooled down to 0°C using an ice bath, 9.72 g of sodium methylate (i.e. a
solution concentration ¢ = 3 mol.l™") is added to the reaction mixture then 5 g




Then 20.4 g (510 mml es) of soda in pellets is added
in order to neutralize the pHthen 32.13 g (260

mol es) of 2-am nopyri di ne-3-car boxyal dehyde and 200
m of 20 ethanol are added. Finally 40.8 g (295
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TLC: RfTLCoRﬁbs Ogls(silice gely eluente CHEA2/Malith PO d Ak
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t eris dtsaolybd: ar bafrhqﬂ |ethan¢iy al'hmcsblmmon decanlal dodeth. 0°Thesing an ice bath
reaction mxture is left to return to anbi ent
tenperature, then 5 m (27.8 mmol es) of diethyl ester
nmet hyl mal onate is 15 added dropwi se. Stirring is

mai nt ai ned at anbi ent tenperature overnight. The
ethanol is then condensed under reduced pressure (2




TLC. Rf = 0.56 (silica gel, eluent:
di chl or onet hane- net hanol 90-10). Ms. (M+) = 183,

(M—I—) = 181 1H NVR (DVBOd6): 8 1.25 (s, 9H,
tert-butyl); 1.72 (s, 3H, N=C-CH3). 25Synthesis of
2-tert-butyl -4, 6-di chl oro-5- met*hvl - nyri mi di ne A
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m  ad FWospH{d.56 snmely ofi It@:rasdchumsbarakﬁhideas ragfi¢duley fportiohs and the

hOUL, 30n ThihGSis sé&&? E‘orr@ﬁ&{rg P&nﬁf&n@f@ﬁi e A V\sllaturated aqueous
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g ( e of rt-butyl .. . .

333 at%e g‘%“%&ﬁ?%&?y @5&' Be&ﬁ@?%‘ﬁﬁeﬁ%‘mp‘ﬁ Ot BhErPEn 19 gropjegt temperature
pr es@nthe tolfuee S6eppomRdcoiimuidesjedotedcpsbume {2 kBn). d¥ater is added
(ZGFfDOEgvgé? bg?cxff %@?ﬂoﬁ%}ﬂp&hﬁ Zicﬁtgteﬁ 'Tﬁe or%amcz%w ses arg collected and dried
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mediumis left under reflux for 15 hours. The reaction
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IH-NWR (CDC13): 5 1.33 (s, 9H, tert-butyl); 1.48 (s,
9H, tBu); 1.95 (s, 311, CH3); 2.08 to 2.25 (m 411,
N- CH2- CH2- CH CH2-CH2); 3.0 and 3.8 (2m 411, CH2-
CH2-N-CH2-CH2) ; 3.18 (m 111, NsXH2- CH2- CH CH2-0112);
3.83 to 4.0 (2m 211, NH-CH2-CH NH); 4.35 (m 111,
NH CH2-CH NH); 4.65 and 7.3 (2m 2H, NH); 5.1 5(s, 2H,
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20 acidified at OCwith pure acetic acid until a pH
conprised between 4 and 5 is achieved. The white
precipitate fornmed is filtered, rinsed successively
with water, ethyl ether and with pentane Then the
whi t e powder obtained is dried3ver P205 under reduced
pressure (0.2 kPa). 3 g of expected product is
obtained. TLC. Rf = 0.36 (silica gel, eluent:
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andoR&wed b fenﬂél@ﬁgotﬁﬁéfcttﬁ #th»em &RceritttddbdeBMohidm hydroxide and

refI for r a fter return
st e o R e orutethai Y Sretirts Shafls Ad Sver magne-
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N-CH2- CH2-CH-CH2-CH2); [ (7.05; 8.2; 9.13), 3m 5H,

napht hyridine]. Ms: 380 (M#H). 25 Synthesis of
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2- benzyl oxycar bonyl am no- 342- cycl opr opyl-5- net hyl-6-(4
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alum na then on silica with a gradient of

di chl or onet hane-et hyl acetate (95-5) to (70- 30). 1.5
g of expected product is obtained. TLC. Rf = 0.17
(silica gel, eluent: dichloronmethane-ethyl acetate
(70-30) 1H-NMWR (CDC13): 8 0.82 and 1.05 (2m 4H,
cyclopropyl); 1.45 (s, 9H, tBu); 5 1.93 (s, 3H CH3)
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wgma&mz) 373to40(2m "2H  NH CH2- CH-NH)

4. 36 <) 8 87 :
436 ( %3(%%&“%%2?‘%7 &?361 Ig]é‘@@ﬂo 8 %ﬁ{j} Hhiah ) 41y-6.2,5-
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CHZ; ESHEZIN @ﬁ%@}eﬂ—%ﬁé% B aé%@f_ﬂ XSGR 6.12 (in, mobile
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35d r )ﬁtl)\]écﬁsg FHEng BathR CHL S 120Me0bT midsters 9]0n1Qa 3ﬁ1mg pfienpected product is
amubidingf indhe fr@rgm|tsiane then poured into a m xture

of pent  _and_ dii.soprapyl The recipitate is
filter dC AL 934?@%& %m mggl{zc,l GRLSGAD) whi ch
nmust be purified on silica mnth a gradi ent of 100%

di chl oronet hane to di chlo- 5 romet hane- net hano
(90-10). 320 ngy of expected product is obtained.

TLC. Rf = 0.16 (silica gel, eluent.

di chl or onet hane- net hanol -wat er-acetic acid 90-10-1-1).
1H-NMR (CDC13): 8 1.05 (m 4H, cyclopropyl); 1.95 (m




Exanpl e 18 Synthesis of 2-nethoxy-4
6- di hydr oxy- 5- net hyl - pyri m di ne. 13.8 g (200
nmol es) of sodiumethylate is added to a sol ution of
10 g (58 mmol es) of net hoxyfornpam di ne sul phate in 100
m of ethanol cooled down to 0C' 20 and the m xture is
stirred for 15 mnutes; then a solution of 9 m (52
nmol es). _of _di et hy] nethﬁk mal onate in

¥

50 ml__of ethanol 5
i s addddi-TRIREWRE1HYO 56D (410K tBivel 87 ¢h3HaCHERNp?- At 2.10 (m, 4H,
g e MO RCH2N-CHIECHRAaE Di187s, B L UHB O=C IR CERTGHRY 3.20 and 3.78 (m,
o BE TP B b T LD 33D o I DB aiRem 385 o
chl 460 (:ta,l 2 NBEH 2O MBUNIBN04 A 0d, IZONHACHRCH-COOtBuNH); 5.12
n- s S€ e L \4
SSUEEZPQ:Q}#?E% e I T HRC R R B 357 862 oo
r edd? eetl Hb esmobite (12); KFE)(m, BragnagicSH'ex P66 (e dHpHEM 832 (ss1H, =N-
obt@iagy in the formof .a white solid. 1H NWR
(CD30D).: 8 1.85 ppm (s, 311, CC1-12); 3.95 (s, 311,
C- OCHa)MS\EH2 (M L MEHMHE 8B g HoP-Odypreeli s of
4, ag@iﬂfebis;aflmetilawvﬁyxmrbuﬁw?ﬁmbm-Fﬁ-(beethvﬁ%oa',4',5',6'-
glrahver :fi ;f-,f'ZY, | 15§h Loyrimidin-4-vlamined-prgpionate:
gf phosidhng u®.0xmbl)oof dert-batyl dkbenzyivxiyedrbonyidino3-[6-(6-amino-
OU{i G < F t.o anbi.ent ..t rature,..the. .
ot A b SR LS R AR S CARAL b b Imino)-
watEepiphaie isssodlibiligediic & mblorfatichl promisthone yTheddidura it plhaces under an
basj; ol &ngﬁw f - 4 bing W th
etﬁggjacep 1% r;%ﬁmdgggbqﬁgg%gépgﬁﬁgﬁﬁ%ﬁgte and 35 ]
15evapor Xq g (& 18ymalh of anrieiidide rec GresrenneDagpdium tri-
0.4ﬁagxﬂ%ﬁ&h@ﬁae%&%magf a brown oil is obtained. TLC
R T L —
(‘s,tie8 df acelalq¥Biya} and kidlivvidtridk8®x ok ddride aperdied agaid- v,
rptput 11 %Bgi%ﬁtm\émm%!ar%hfré is ﬁla?ﬂ?aﬁ%d fo?fZ Héurrrse t[hhe}lll f‘n%.ﬁ%r another
am de SES gg 0
204, &0dng hf sdiun thrsetoaylorshydzide-iyaddedr i mi di ne (2
i mpl esy); s 3nbido of 1 dj I i e .
Pn?g a%?ing gﬁﬁgc%gn f?ggﬁﬁgggggpﬁﬁﬁgygiﬁg gl%%gfﬂggﬁg(hdﬂou
r efBIESRNGE exaporatgd pEmden rpfneer prepsyre(2kPadi per i di ne.
This rritmteturrgdét résidheak qﬁﬁaﬁ%g hﬁp@ugﬁlﬁto%ripqw&l Eilneé(n fei eluting with
congentra o dryne nder. reduced preéssure
kPd)© 1%3@6&@%/8'{9@3%&93%@@%911{0%% uppi n a mxture of
25wat er , 46try bf eupetiad erodinct ia rateredt ed sol uti on of
sodi um-RQi - T [ j i separ at ed and
10 the Tz”q(’cu 2%%&2:@%%& eg’e‘%tl%gﬁ %%@%ﬁﬁgog%@ﬁpac et at e.
The collFedVaR (GPGhyi &1.50 ds8H, Hilk 15 @dOByviBu);np@hes3Tntld); from
sul ipfiees b91EH, 49 ah g@; RoT2HE RS 1617 95Tl DACHS or HB); 3.30

reduced pressure (2
B Flo Bk 8% (9 25; 18 0% ER): 390 i v L1 445 (el B ELL2); 4.95
300f (hgntRmeotele ), sacetsabr, 0O-GIPRCGHSY, £40Qm, 480 il 6.30 (4,

a5 558 B5OQ Sty 3 oS GEitel & Lo LOE el Wik s ¢

( 10024HL0) 1H NWR (CDC13): 8 2.17 ppm (m 4H,

L% RSN oS, Bl o

(dt_an 4

CLLGHR - CH2, ) ; 196 (s. 311, G-OCHI): 7.47 and 8.17
(2d, 211, ¢cCcHAIl-C(CH t--14); 7.48 (dd, 111,
NCH=-CHCH-C); 8.19 (dd., 1H, N-CH=CHCH=C); 9.12
(dd, 111, NCHCHCH C). 145: 370,372 (1Y1H+).

Synt hesi s of text-butyl

2- henzvi oxvcar banyl at oi no- 3- 12- et hoxv- 5- net hyl - 6- ( 4-
11. 81naplithyridM 2-. \d-nin eridin- 1 -yl)-pyrinai

di n-4-ylaminol -propionate A m xture of 460 ng (1.25
nmol es) 241-(6-chl oro-2- et hoxy-5-nethyl . -pyri- s

m di n-4-y1l) - pi pexi di n-4-y1141, 81, naplithyricible, 405
ng (1.37 Tanmal es) of tert-butyl




TLC. Rf = 0.27 (silica gel, eluent: ethyl acetate).
(CDC13): 8 1.48 ppm (s, 111, tlltu); 1.91 (s, 3H,
C-0-13); 2.10 to 2.26 411, N CH2-Cl12-CH CH2); 3.01
and 3.79 en and bd, 4H, CH2-Cl1%-N-CH2- 50 (7112);
3.17 (in, 1E, Cl12-CH C112,); 3.85 and 3,97 (2m 211,
NE-CW CH NH); 331 (s, 311, CGQOCH); 4.45 On, 111,

NI | S&hthesiSCof NB@ﬂlcﬁcyiﬁ’bémlmﬂihb 3-@6~ﬁhﬁaﬁ‘mﬂ0 3'@',5 ;@tetrahyd:o—
5 E % P : d n 0 .

oF S M,

Ncmmgmm 9.11 (tld 111, N-CII;C]—ICH:C) 4. 89

d 6.
(N ooo% o0 3fs, 20 ? BindIPRE Rt i %W;?°%B¥’}“ﬁ§‘§3'[6'(ﬁ‘emﬂ‘
DGRB8 -ty arA 8 b Ny L rspatyylorinnidin ¢
(5, i%ﬁlﬂ&]%@fﬂoh%\{g&%bﬂ%@ﬁh t50H] eF &chﬁﬁblﬁethane to which 0.5 ml of

H 1 1t Th1-4: \i,ax111ligitr: propionate 10A m xture of
300 THIqrercatie aqid i3 addeds tert - hut v
-2- benZﬂhﬂWﬁ&ﬁbWin&ﬂﬁt f@bient temperature for 4 hours.

342-i net th 41,8T hth di

Vot T OGRSt rd IARMCHEE i A fBlfRinane and
iy edlugreaare enaporksdoest undestb@iucexi pms&ute 2&PsYirred for 1

hoar unggr Aydlog8n i< d&g%{é o Cﬁ?ﬁ‘@%mﬂ&? CH2CI2 then this

reaction mxture 1s
evaé@lﬂﬂf’%@m@f@r%@éﬁ@fmﬂéﬂwf educed pressure (2 kPa).

1 70 Ny Taé p?éﬂ}.ﬁﬁteléﬂﬂf%%&ut' HAWbahPef ok cﬁe'ﬂ%;r&&[cﬂsolfecovered in

%&g gi} his amne is reacte
grgno 3 E’&FE%N/I -succinimde in 40 m of
sil met hoTL.€): RER). 7 (¥ilich degWwhienaICTIGI2 AIEOHBIPEY at ur e.

wnter - anfrSMECIRODE: S 30 B B ) el aEDbbR L0 0 2.0 G,
The 4bk grvind BHas2 96 so 345 3ey HdandeHE ov ¢i8” Jreiydte a2, H2); 3.75
sul hase, 384, ﬁgg ??O\/a‘é B4, do?r%ﬁvéﬁo 1204 SR HNIEH (m, 28, -

red pressur f'lé)
chr éveH2reeiphe8-89rds 11 H3) §10 @) LHi HY) ,vﬁft7n3%TCg? 4@l(mntH, O-CH2-

?(( %@mg;daé%gz zg:;g) fu;c;@ug to) 04?0 ZOOtng
e 9 [ st a expecte
%Www—fw éﬁi ffo"wpml TLC

productM
Rf - EarhBlek Jitb il Ta gel eI uent: ethyl acetate).

1,0 b 438008l o B .

1. 9@01(csyln§mm,duﬁs@£d_preﬁarﬁ (tt, 111, CH2-CH C112); 2.71
zé 211, CE2-CH2-017-16111); 2.91 and 3.72 (bt and

d, 411, Cl12-012-N-CE2-C112); 3.41 (m 211,
012-0-12-CP12-NH); 3.84 and 3.95 (2m 211,

N-11-CH2- CE-NH); 3.89 (s, 311, OOCI-13); 4.43 (m
111, M-Cl112-CH N1-1); 5.11 (d, 211, Cl112-Pb); 6.41
and 7,12 (2d, 211, C=Cl1---CHC; 7.36 (m 511, CHVM;
4.77; 4,85 and 6.21 (m bt and lid nobile Hs). Ms:
632 (ME+); 442 (MH000CH2Ph+). Sytrdicajg of 2

. Lbetravl ogv: etifb onvlam no-3- ,ructhair 54ziethyt
fi 444561, 7, 814elllahydro-11..8In
aphtliyo-iYtkQitclidin-44:14nlintazarPrilOniC :aClC
his (trifl uoroacetate) 200 nmg (0O, 317 =role) of
tert-butyl
2- ber azyl oxycar bonyl am no- 3- { 2- net hoxy5- net hy/ - 6- 14- (5
,6,7,8-tetrahydro-[1, 8lnaphrh3ridin-2-yl)-piperidin- I
- 34] - pyr hni di n4-yi am nol -propionate in 10 m of
di ehl oronedi ane with 2 m of niflueroacetic acid .51
is stirred at anbient tenperature until the starting
product di sappears according to TLC (silica gel,
client: (2H2Cl124, 1eOH1120-Acd i 9010-14). Tol uene is
added and the reaction m xture is evaporated to
dryness under reduced. pressure (2 |liPa). The residue
is soldbilized in the m ni nrum anmount of
di chl oronet hane then poured into diisopropyi ether,
170 ng of expected product is obtained-in the form of




Exanpl e 19 Synt hesis of

2,5-dinetlioxy-4.6-di hydroxylivrimdine. 209.7 g (180
nmoi es) of sodium nethylate is added to a solution of
9 u (52 mmies) of nethoxyformanm di ne sul phate in 100
nil of ethanol cooled down to G& and the mixture is
stirred for 15 mnutes; then a solution of 6.5 n
(46.8 trinoles) of methyl nethoxy naalon.ate in 50 ni
of ethanol is added, followed by stirring overni ght at
anbi ent tenperature. The reaction mxture is

evaporated to dryness 25 under reduced pressure (2
kl')n\ 'I'lnr\ IFQC‘i!‘IIIQ io fg|/o un 1 n 100 i of a2 o turated

T u/, C= B AV AW |y LAY MH L} L L -_— S \J LILIL A\ ] A ~J
ol uti on of sodlun1chlorice andfextracted w th {800 j@and
Adeerme| of nESRtoamedl . | e | ABYEW ¢ phdddeTEt e drfi BY |MS(MH)L R
dver sodium sul phate, ffiltlered and evaporated tlo

dryness e r ced |pregsure %r\ . g of

gxpect 4 S obtained jn|tife f awhite

sol? 301H48‘"R° %(l:aso%’: .59 ppm “¢'s,“3H, "Bl om0 | o
d- OGI_; 3.91 (s, CaoclL), |4.90 (n1n0b| e |H s)

NS 173 NERO LTI (VI IF =) Syntt e5| of
4,6-d|{§hg?q%ﬁﬁgiﬂlneth oxy-pyr|¢ﬁ‘ * A ni xture
qf B3 ¢ (10 03| &% 61 | eR | 0%

4, 5- di fret hoxy- 4, ydrcxy--p)rlraldlne |BEPO m pf ;
ghospher us oxychl is|taken|to reflux f hour s. :
fiter fetufning 1P anblent tenper at , Lhe regctrion :
mi xt ur ¢J'8 p©\_"mminto a rdxture*ﬁﬁgg%gagﬁﬁﬂ watler then ‘
sodium bi car bdwat, a8ded BPo y untillh gibasi|lc6PH i 2 | 05

dgchi eved, foll owe y 52 |extrag¢ting with anol ,
yHagrover—sogttm—stutpheate—antrevaporat+rg—+o dryn 55

under *%%nggnggfsure (2 |kPa). gz§ﬁaghggxz br gwn of |

its t aikped. LR = 5 (skli ge ent :

hep?gna- et hyl "acetat e 8@'?’ )%h THRIVRY CDC1§%5: 5% | 0%

3.90 ppm (s, 3H, AL3):| 4.01ls, 3H G ).

§SyntesTs~pf < '

241- (6 thG§§%§ﬁ§;dinethoxv-pvri ' - pi peri di n-

4-yhi - (1, 81ngpNtyridi pg:| eu 40 M ORI X 57| 58 | 025
C|neth/lacetan1de,ﬁﬁézkg af #;b

4, 6-di ¢hl oro- 2, 5-di*vret hoxy- pyri m di ne (5.6 lles) and
m of diisopropyl ethylam ne are added rnto a

si ngl e-necked flask containing 1.3 g (7.8 muol es) of
4- (Bxaaplapbt hyri di n-7-y1) - 1- pi peri dine. This 10
5m Xg foslsHrAGALE A. 25 ] Qe r e

kPa) THES Bd2 P nunddpy) aif redivs metrdaie Eﬁpaddﬁd do ms&%uylp@ obf5.5 g (58

vat @nol ) Bf’éce?e&rﬁﬂﬁ;% hl%na@w I @0 81 of ethHtd1Q@BoRE down to 0°C and
sodhun1b|carbonat

ani ase i,.s s par at e n
R A M LR G
col diertist nmﬂgaa@l xﬁalpﬂﬁsels 5angl 6ff dtkehod VEeadd¥E GG She! Mixture is stirred

Su' hat glitselﬁ p?rgé g}&t (r)rltp\ére'a%tgg) %her Eﬁ%gat ed O];];IS ue'?r%porated to dryness
chrlmr}at ogluagh prbsome <2 kiPep Tl residut iis ¢aken tulp ia H0aokl efita saturated
of Jb%logﬁ&’%gg%h oAfofliR Rd %&3%89& GiliPsdl H0 ?Oé'n?l S 2h, Pbutanol. The

expect I'S obtal ne ormo
sol @raamcr eRfare dDGQZWFI‘sNdH@a syénhatee [filigred: angt Wporated to dryness
ac e&ﬁfeﬁrdﬂ%@'@regwﬂe"ﬂ? 3@9\,)?6&63 piQiukOis %b%ﬂqeﬁfiﬂ‘the form of a
] C112 112) 3 20°and 4.87 (dt and
1~°bd Whliﬁ‘ls‘)héHz CH2- N- CH2- CH2) : 3.30 (m 111,

CH2- CH BHABVIRICTROEAN D 3.39 bphds, 31 1(1-,0_}9 033’1410s, 3H, ¢ 0EHY.
8 19 éﬁ% %§@ﬂ§ CHC (CH =N); 7.50 (dd, 111

Ekh 2 (dd, 111, N-CH=CH CH=C); 9.12 (dd,
1H NCH=CH CH=C). Ms: 386.388 (MtH). 25 Synthesis of
tert-butyl
2- benzyl oxycar bonvl am no- 342, 5- di net hoxy- 6- ( 4-
[1, 8lnaoht hyridin-2-yl-pip eridin-1
-y1l)-pyrimdin-4-ylam nol -propionate A m xture of
1.2 g (3.1 mmol es)




53 ethyl acetate of 100-0 to 0-100. 900 ng of expected
product is obtained in the formof an anorphous yell ow
solid. TLC. Rf = 0.35 (silica gel, eluent: ethyl
acetate). 1H NWR (CDC13): 8 1.4& ppm (s, 111, tBu);
2.12 (m 411, NCH2-CH2-CH 5 CH2); 3.01 and 4.60 (bt
and bd, 4H, CH2-CH2-N Cl12-CH2); 3.21 (m 111, CH2-
CH- Gmizthesis 8f 4.8-dighdors- 28ﬁeﬂ12};5 nﬁie‘t]ioxva __Id)ne 3.85 (m

£ R 5 e R o Yo

( 2dP ml-LO@P(lQ}Iﬂ}IOﬁlISI)GXyﬁ'hldﬁdf( thotakerHo reflux for 2 hours. After

| SR oS s it RO il o

g s Ay pﬁtqiyled sigmtln awtik adfasic pH is reached,
ter folh)lxttew by extracting with ethgl acetate drymg over mE%le(smm sulphate and

2 b? eﬂp?éléal%)l} Car%%[l] sls aurﬂdgrore u((,ed pre(siéurxrg t(2 ok)%i 0 (Yield=28%) of a
81nhmmfmhsahbtmﬁbdyll pi per| din-1-yl]-pyrim d| n-4-yl am

nol - pro Nake ofy f 85 1. f

tert- bugg? %&Fben Sglfjg/ s glu %gﬁﬂ% %‘ﬁ% LEBte 9%)10%

1(?L5[2 5- HiPEVIRoOP Gla ) 5-2[6B18J]rméanHh93Fﬁij)0326ﬂ; 3, GOLCH; )

-y1) - pﬁsrllgg%ggemw)am nok propionate and 30 ng of
plalnumox de °0°ni_ of ethanol is stirred for 2
houélé“"—t a6 18Img @dine: pr essure. The

reacti ol {<30a)r ﬁmh(ﬂesf) d)ft ﬂr(ﬁ%lﬁifh %g&tok 2$>1)a191§5es| g\Q (prepared

to dryngss educ d ssure
s SSPBRESg Sk 186 0129055 aahbiipedin 530 ml of cthanol,
Ihept aneThgs mlktumsstcabled detvhanoiC adind B0 i@ HaAtH. 0 0- 20

ggtoalonfa%sel ng)tt%%‘hgl R@Pngc'\aﬁﬁﬁ%%gﬂﬁ?g aﬁ@@‘im 'S = 0.16

(silica @mlx‘f@leu%m&tedsmdyt refloe pitianol for 24]|161M{R

;ﬁgcé] 3)The% 2’00_8 (9%%5%{&5} %ﬁo&agﬂwgt&zg %ﬂa#g 012161‘7 Weutratize the

(btP ef?-apnopyiding 5- qamboxyalde}zy@rmid 200 mi of
204. Sa‘thz(ﬂ@llaﬁrhddaﬂ 4H CH2 CH2-N-CH2-CH2) ; 3.43 (m 211,

.87 (2s, 611, C QClL);
3 85 ?ﬁ%éﬂk‘é@@géﬁ C@@fg fRﬁ%)um garhengteds agded.
e e el SR, e L o
m and
%gm?%‘fﬁ“%%a bd mobile Hs). Ms: 648 (NHH): 458
( VH- 1 153@»73@1@#}31] aff Bﬁdﬁymﬂmmgsessﬁre then diluted Wlth water
252- bRRZVHPKYGAGIOGRY 2
8-tetr alhydr 0- ?ﬁél Z?Hat&%yr | 8&’%"@ %?{Héﬁx cf‘t hE &TS Ssifacted with
-vll?Pﬁ?}lmdln 4y|amno} -propionic acid, bis

(trifl Uﬂfe%t@ﬁh@ﬁnﬁhse is ¥Pi3d el %cﬁxﬁn@ﬂ]ﬂhﬁ@e tﬂfen 1?(51tedbaﬂhyévaporated

2-henz ar bon IamnoS{
35&“@8’%’%@&%%%6’19? - 6,7, 8-tet rahydro [ 1, 8] napht hyri di n-
2-y1) - pA pervinl Baiitdlrs)tbdovemd[ 65 g of which is used without purification for the

m am no}-propionate in 10 m of
30 ghporo%ethane with 2 mM of trifluoroacetic acid is

st i rr ed L4t RlrbDdr(silice pgleelatnir EHAG1/MeOTENSI4DH 8H:g0: 1

ol SSEE’ R SR IS B AORp 8Vl Y, P Ay from 2.8 10 290
i s (G dee ESer E&é Fremct-1dte #% tho 8Hi ot HBoerall®y; from 7.58 to 7.68

dr (e gH, HRded HBIR6R®. 7Y RSBAN 6n (3 &E’,ﬁz?dmﬁ@)ﬁ 9fc§“§('tnﬁ liglﬁ

purifi natography on S|I|ca

5e|ut|oﬁ£%$%ﬁ) bt nmet hyl ene chl ori de- nethanol of
100-0 to 90-10. 360 ng of expected product is obtained
in the formof a white solid. 5TLC. RI = 0.50 (silica
gel, eluent: methyl ene chloride-nethanol -water-acetic
acid 90-10-1-1).




1H- NWVR (CD30D): 8 1.79 and 1.96 ppm (q and m 6H,
CH2- CH, - CH2- NH and CH, - CH C112); 2.82 (bt, 2H,

CH, - CH2- CH2-NH); 2.91 (bt, 1H, CH2-CH CH2); 3.50 and

4.58 (bt and bd, 4H, CH2-CH2-N CH2-CH2); 3.50 (bt, 2H,
CH2- CH2-Cl 12- 10 NH); 3.67 and “8. 87 masked, 2H

NH-Cl L-CH NH); 3.52 and 3.85 (2s, 6H, CO0Cl-1,1); 4.39
(m 1H, NH-CH2-CH NH); 5.07 (bg, 2H, Cl1-12-Ph); 6.62

andS m@m(cﬁ‘a—m&cmm@lr&ﬁidﬂ(ﬁkv-ﬂn@ﬂwl nyritGidin-@HARpiperidin-4- yli-

VS: Hiyio A58 (MH COOCH2Ph+); . 590 (MB-); 482

(5 1182 (2M). 15 Exa le 21 Synt hesi s of

4-chl or ¥ @IMOQ Qlf@@thﬂ&ce@mdah?&lgo( 446 &]ln@\lpﬁt hprdietiloroz2-methyl-5-
1) ﬁbﬂ@ﬁj/ ahd 13 Hﬂddf"‘&s%pﬁ%gﬁﬁ{ﬂﬁﬁﬁg &re added 8o a single-

| acet anm d
%, eﬂf‘&ke% @%5@%5&%3 bs&@rﬁ m@e{)mfe?pawsa&%&& $genhghyridine.
LI ePhigsnidtinelie hesled aCNemt® £l s @en /@mB&itraddd aNdryBess under

S gaCH OB YLEY T st R OO hhoLaf a p st of water
7- p@tb}elracdtate— dndy 4 sdipeat ], doltiedrr afyeltiom [HcaBhorafe (i rdrghinfe phase is
c on A t o0 eg'ﬁfe 4 c&?sgnglggeu%gx&gc%a &2 8ﬁgf]&léfa§e tIlﬂg gollected organic

educe ress
10« Paphasephage daisil guer mbglaﬁsn@u silphate jtesn the splvent igioveparatedfoff under

Vet @Huced prssu¢ e ikBhe Tﬁé‘ Pesfiuea &[r@fn% phed bR 514 g%} elutg1g with a

sodi um bi carbonate.” The or anl c 'S separat
25 FRUCBRIRsRENGHE apelaterqt 00 (Wi)‘tﬂ &Wymga»é@ecafcéed product is
Theotﬁﬂhbcﬁﬁlttﬁéif@ﬁgﬁmyéu@ﬁ@&g& are dried over magnesi um

educed v actnPe (BUF S i HRIAEHELIED Dot o ned

15| s chr oif:NBGR(GHED:)0 B 2:.16 ppa @e) 4Ié,| NtQHizy OH2-GHaCER); 2.47 (s, 3H,

I r t I
8*‘3 \anb, 3’5)1 %Emgﬂyﬁw P?%‘ —Iﬁyé%ﬁt‘"c%ilzz, £26 (m, 1H, CH2-
othErféHZ b3 i’fhés 38 - @Elrés)y’élﬂrg ond @d, 2B0CHCH=GH-€ (CH) =N);
0. 2h47 &dd 'maNg@Hzc?ﬂ eanky; ﬂ@gdd @HGN@@:E~(:¥10@%9= 1 g, 1H,N-
1H 8 I1.79 t0 2.06 (m 6H, NH CHZ:
N- GeEZC CH2): 2.72 (t, 211, NH CH2- CH2- CH2):
202 81 (kms 1’/1(1372QMH+};I—|- CH2) 3.26 and 4.21 (bt and bd,
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in 10 éflbfg'/:lR&'e@t3@t(s&hcwgd:lecluaﬂdethylmbtatef}.t ed sol ution of

sodi um i mg 0: 8 @%73%&9@ FHPHRSS: 07 1 SEPARAAY N-CrH2-CH-

nesi 1

dried over nma n1su

evdporidiekl 2ot (suAtle C-£Bdli e prbddri elzd bdPahl. CHRLH2-N-CH2-
residue is chromatographed on silica gel eluting with

a m xture of ethyl acetate-nethylene chloride-nethano
50-45-5. 120 ng of expected product is obtalned in the
formof an anorphous white solid. 15TLC Rf = 0.25




35TLC. Rf = 0.25 (silica gel, eluent:

di chl or onet hane- net hanol -wat er-acetic acid 90-10-1-1)
M5: 560 (MH+); 426 (MH COOCH2Ph+); 558- (M H); 450-
(558-0CH2Ph); 1117- (2MH). 58 Exanple 22 Synthesis
of tert-butyl

2- benzyl oxycar bonyl am no- 3- (5- hydr oxynet hy1- 644-

( 5, GHZ);83. le(mamdcmrdﬂ&jﬂmw &%/ (s, IHN 2O H)L); 3. sae(m HH-NH-CH,-
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Waf1 er a‘ﬁ‘dmgtgﬂ %‘g%g a(grge I ?‘F @g 18}45@ Jgeliﬂgﬁqﬁfry?% onyla:mmo 3-
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18 1fof@ dfsn afiblphduBWwhite Lol toO 2 05 (m 611, CH2 M CH2-
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2B 2348 (mlhh Bﬁ%}ﬁl mﬂ@érbon@lﬁ é@@‘i D84 RN cr,-cl-

Synt heS| 5 o’f benz
(5- M bRy 1 g2 ﬁiém)sst@t(damd@&@),sq%pm Ryl (2d, 28,
i di 0~2H$ECX-I=FE)P¢BB%HSH1C}M bh, '4%@11@5‘127‘?}4)& laBdb8 Mobile H’s).

- pr opi c . cet 150 ngy
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{ 5-Example 13

2? y d§ R IRL (Poly Q390

- 25y - prperrarn-

ylmﬁi}r@-ﬂ laphthyydingg-pidpiyeridii-brndk e
di ciyk IJA th08n1 of trifluoroacetic acid is
stitre t tenperature for 24 hours. Tol uene
is adde%ﬁOama (9- %3 BonqlelRiiteihunil thenaylpxycathepsiemioe 3t {§-methoxy-
dr ymefeh;unsd[ext(sr@w Bﬁ@tﬁbh%ﬁﬁﬁlug Qafighyeian-2- )?qlﬁlp%ﬁﬁindy?l ipSrimidin-
C

sol din.th m)unt o d|

S nel TP SGPToRiASSt PR by A BPFERethopc eV SER T H pbrpasetc sed
filisestied atQnbientobmpupant €or P8 hdus! Tbmeﬁ@ﬁﬁladkﬁd{ arfl the reaction
the 218151@19 Fva%o}lgﬂu &1{% cﬁ'yrllelsg under reduced il;rLessure 2 EP% %ge residue is solu-

(siTica
di chilised neﬂteamemnernh amobmtaf dichkrempethase ifbn poured into diisopropyl

(o0 BAEmRtg of sulfped Ry bpualled o Blfaiol jn e Togn of a vt

p i ng as descrlbed in the precedi ng exanpl es,
usi ng SFBOI RE=49 85 (SliedIzer Riudvt: 'rﬁktﬁ%l@ﬁe @AM ride-methanol-water-acetic

g gaecd W_&Qa_g}etrahydro uran, tert-butyl

bonyl am no- 3- 15-pyrrol -1-y1-644- (5,6, 7,8-tetrahydro-[1
, 8] napht hyri di n- 2-ye-pi peridin-I-yl kpyri m di n-4-yl am n
o} -propionate is prepared 5TLC. Rf = 0.7 (silica gel,
el uent: CH2Cl12/ MeOH 90: 10) Ms: 653 (MH); 463 (MH(tBu
and CO 0- CH2- C6H5) + then2-benzyl oxycar bonyl anmi no- 3-
{5-pyrrol-1-y1-644-(5, 6,7, 8-tetrahydro-




10MS: 597 (MH); 463 (MH (CO-0-CH2- C6HS) + 1H NWVR
(MeOD): 5 from1.60 to 2.00 (3m 6H, H2, 117 and H7');
from2.70 to 2.85 (m 311,116 and 113); 3.5 (m 2H,
H1); 3.62 and 3.92 (2m 2H, 11% 4.35 (m 1H, H13);
5.10 (m 2H, -0-CH2-C8H5): 6.3%%(m 211, 1111): 6.55
(d, 111, H5); 6. 67 (m 2H H10) from7 25 to 7.40 (m

511, -0-CH2- C6H5 1H, H4); C#é 151H,
6) Ex T BIR 4G5S T B@’ér(ﬁlta By Ot QR Fo.NE and Cly-
t heCHr@gr 250 ¢4) 39 CLOH, 2217895t 3 wﬂ LAHLEHIINK ) 335 (bt 1H, CH,-

TeRC ot o i oSt CECA R el Gt o g om. cm

at @H-CHyeNHp MK (9) 381, al-OH,) s, 96&1120801@{16231 NH-CH,-CH-NH);

53 i hoinh 1 NFRCH CHNE: Sl 1y 38y CHRPRYof 39 o ag 2. 21
yr |@F§Hi‘_ﬁ‘fp)p7 B (rndf - HIP PG 71 @mdnwblltrfjks)am no} - pr opi

R T T
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r ealc &%M%/Jblng slower, either the reaction mxture is
StiEx @1@q4arrbi ent 25 tenperature for 4 hours, or it
is eted dr reflux Of% ours. The reaction
:; A0S -1 "!_.!2.. riw after
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90/ t tate 50-50,. St of
§ ers }Lg)%]]f e h a Igﬁufmgmeamount of wate%%appr&xmlately 490 mﬁ tggn acidified at

3- {(BCEWith fpuﬁefldeehB #0id/ m&ﬂt@pﬂahmq:rrmecﬂ bcﬁ\}a@ﬁpﬂ‘liﬂw ﬁ lifla¢tdeved. The

1 1 | am nok- 2-.
%r %vgiﬂgeggrrecgltgteé’ %fﬁ'léd’ %yﬁllgqroﬂecg 'ncl}:]st ¥ucﬁg%shn@e:% tgrl'3 (etl'Bf? ether and
20of Wwith Peoiens abeni the avhite pewddri ohtaidediis dritd omer P205 under reduced
t e'B%@srdsﬁfeL(OQ E W id 4 %GFmgtge@feﬁ'}ﬂ&dL‘Qf 8%% | sappears

accordin uent .

2l éﬁ(ebcaleellcqunt dzehlewth@eaaﬁb@oéﬂ@rl@he
reaqgrgmmyaetmgqmg evpgior at ed to dryness under

e SR Lap S BB HeL Nof e e

251 nt3ynthesis @i 2 eiprybusllHei- dmfﬁ]meo-ﬁxraahﬂmxaimdim filtered. A

[ bl ARG b SRS sl By

wat er
90- p_mgumdm)e angxlémpdl @fzﬂloslﬂ@mfge}{)@jﬂosﬁntlhédqeg tofreflux for 1 hour 30
t erI}11 R Y A &
net S bfj tretumm 1o amb{lent te]r%?erature ?’16 reactloé'l mlxture is poured
hy oﬁlwlmﬂt@]ﬂrrabqﬁttrﬁ gfi rcei Tatgr gnd sqbidsedivg fzoqﬂiq Tbgsraqﬁfscms phase is
30N- 4exyraétadl Relth <EHyP Ricot She orgaﬂn’% Gp'fﬁisé Qs IPashHEP s fekal Ofimes with a

sodi t 0X roh
¢ ot PHEd plan ib Vitibonals ot 432k pputgizafion, ph e acid is
at EiEAleva'm ghera dnbdddwee nedgndGmmenlpiht® Q8d 18 apofatedsfo dfyness under

ter

(SR PSR RPY"327 g of sxpert et podust s gERS T di nz-y1

) - pi perTIGE Ri= 0.6 (gilied péloginent: wcmem;e ghdpicen®tds8-2nd
250. 228 t hyl I I alr ol

m _of ée ahyggg%?aﬁyﬁgl&é(}%gé%%@r%ggt%%)g#mgrﬁeﬁ

i s Mpj 18nbi ent tenperature for 4 hours 30

m nut es. Then it is extracted with ethyl acetate after

washing with a saturated solution of sodium

bi car bonate. The organic is phase obtained is dried

over magnesi um sul phate before being concentrated to

dryness under reduced pressure (2 lclpa). The residue

is then chromatographed on silica gel with the

foll owi ng el uent: ethyl
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M5: 566 (M), 510 (MHtBu). 30Stage b) Synthesis of
2-(2-et hyl - butyl am no) - 3-

(5-ethyl-6-1-4-(5,6,7, 8-tetrahydro-

(1, 81lnanht hyri di n-2-v1l)-piperi d4n- 1 _ _

-yl -pyrimdin-4-ylam nol -propionic acid, his
(trlfluoroacetate) 80 ng (0.141 mmol es) of

5 oS 14 ﬁﬂﬁ@enaﬁ -4-y1]-
hyd;log;| tga thyr| in-7-y pi peridinylf-4-pyrim
nyl

=nmet hoxybenzoyl) alaninate in 5 m of
di chl or 2retl lvé danasthylhcetfifideland 5 m}(lﬂl&mkbf dn@@rdi)yiﬁhylamme

sti Efeeﬂ &l ;AR ﬁxg les %ﬁ?(?gﬂ%lﬁﬁ&tm %i‘% nljl%lo jeg) of 2-tert-butyl-

Then tO uene I's e reac i'on
v afhérdiederot hmgthyhpssmidite rand eH6 ezl (@Bésmmt)@sl 2fKPpiperidin-4-yl-

Th eLlr ﬂﬁhﬁiﬂl@yﬂcﬁa&s Oﬁlﬁ‘sp ndik &84 id Bedite af”l phE %«%ﬁﬁﬂpt l%f next day 0.2

di c 0Eane poured I nto dil sopro
The® é@@“b%ﬂ(ﬁﬂ? tepdded ang thgymertugsyis depted fox m@h,err 6 hours,
i s The aeamadn ks iRrettr@d S0 4fibibhiC RniRtature! Bé%ﬂe congentratlng to

RN Y R R RS 1 B

101 233(:mrateﬂ]sblut161=rl2>f €Odfim bicaBbonate. THe qrgdftipGhiR) is separated and the

N- %%@ﬁ%ﬁ%wéﬁ%%@% Hlﬁ col?c?& O(féam%p_pases are dried

Cmowg}agnzslma sptphamthen Gr1pl@Ep is Sap@ERdNES nnderdedurdd pressure

2( HPa)S The ré%ﬁléﬁ%m%fogﬁﬁ% %"’!i(l:lﬁélz\?l' %&%?%%%adlent of

p(q.ﬂe-ergl nac g@hziim) @p@eﬁqpe-ethyk@cqtﬁﬁe (P50}, 1.77 g of expected
sl\ll—l-ﬁldau@lrkcb‘lhame(ﬁ 4 and 7.38 (2d, 2H, CH=CH
napht hy,

ot ) ) Bl b i g 1
i nt r odud&dNNGR: (Cm_s;) @f 1.83 (e roMbieaibued); VK (mﬂaliﬁ cS?éIopropyl) 2.15
gglsgix ?;@q CROCHURRLR ﬁﬁ?ﬂz ggt?%%%af Y §FLR%4.05 (om, 48,
2-CH2-N-CH2- CH2) 3.25 (m, 1H, N-CH2-CH2-CH-CH2-CH?2); [ (7.48; 8.18;
20 9.12), 3m, 5H, naphthyridine].
MS: 396 (MH+).
Synthesis of tert-butvl 2—benzvloxvcarbonvlam1no 3-[2-tert-butyl-5-methyl-6-(4-
-propionate
A mixture of 1.7 g (4.2 mmoles) of 2-[1-(2-tert-butyl-6-chloro-5-methyl-pyri-
25 midin-4-yl)-piperidin-4-yl]-[1,8]naphthyridine and 1.51 g (5.04 mmoles) of tert-butyl
3-amino-2-benzyloxycarbonylamino propionate, in the presence of 1.95 g (12.6
mmoles) of cesium fluoride, 266 mg (0.42 mmoles) of (2,2°-bis (diphenylphos-
phino)-1,1°-binaphthyl in 20 mi of dioxane is taken to reflux, 230 mg (0.21 mmoles)
of tris-dibenzylideneacetone) dipalladium (o) solubilized in 5 m! of dioxane is added
30  hot, then the reaction medium is left under reflux for 15 hours. The reaction mixture
is then taken to ambient temperature, concentrated to dryness under reduced pressure
(2 kPa) then taken up in a mixture of water, ethyl acetate and a saturated solution of
sodium bicarbonate. The organic phase is decanted and the aqueous phase is

extracted with ethyl acetate. The collected organic phases are dried over magnesium
35  sulphate and evaporated to dryness under reduced pressure (2 kPa). The residue is
chromatographed on silica with a gradient of dichloromethane-cthyl acetate (95-5)
until to (70-30). 1.91 g of expected product is obtained.
TLC: Rf=0.17 (silica gel, eluent: dichloromethane-ethyl acetate (70-30)
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1H-NMR (CDCL): § 1.33 (s, OH, tert-butyl); 1.48 (s, 9H, tBu); 1.95 (s, 3H,
CH3); 2.08 to 2.25 (m, 4H, N-CH2-CH2-CH-CH2-CH?2); 3.0 and 3.8 (2m, 4H, CH?2-
CH2-N-CH2-CH2); 3.18 (m, 1H, N-CH2-CH2-CH-CH2-CH2); 3.83 to 4.0 (2m, 2H,
NH-CH2-CH-NH); 4.35 (m, 1H, NH-CH2-CH-NH); 4.65 and 7.3 (2m, 2H, NH); 5.1

| (s, 2H, O-CH2-Ph); 7.32 (m, SH, phenyl); [ (7.47; 8.17; 9.12), (3m, 5H, naphthyri-

dine).

MS: 654 (MH+), 464 (MH-CBZ-tbu)
Synthesis of tert-butyl 2-benzyloxycarbonylamino-3-[2-tert-butyl-5-methyl-6-[4-
(5.6.7.8-tetrahydro-[1.8 Inaphthyridin-2-vl-pi
propionate

120 mg of platinum (IV) oxide is added to 1.8 g (2.75 mmoles) of tert-butyl 2-
benzyloxycarbonylamino-3-[2-tert-butyl-5-methyl-6-(4-[ 1,8 Inaphthyridin-2-yl-

piperidin-l—yl)—pyri1hidin—4—ylamino]-propionate solubilized in 80 ml of ethanol. The
reaction mixture is then purged under vacuum and surmounted by a balloon flask
containing hydrogen, then left under stirring and at ambient temperature for 6 hours.
The reaction mixture is then filtered on Clarcel and concentrated to dryness under
reduced pressure (2 kPa). The residue is chromatographed on silica with a gradient of
dichloromethane-methanol (98-2). 1.6 g of expected product is obtained.

TLC: Rf=0.76 [silica gel, eluent: dichloromethane-methanol 90-10]

H-NMR (CDCls): & 1.3 (s, 9H, tBu); 1.48 (s, 9H, tBu); 1.7 to 2.0 (m, 9H,

CH3, CH2-CH2-CH2-NH, N-CH2-CH2-CH-CH2-CH2); 2.63 (m, 1H, N-CH2-CH2-
CH-CH2-CH2); 2.71 (t, 2H, CH2-CH2-CH2-NH); 2.9 and 3.73 (2m, 4H, CH2-CH2-
N-CH2-CH2);3.41 (m, 2H, CH2-CH2-CH2-NH); 3.8 to 4.3 (2m, 2H, NH-CH2-CH-
NH); 4.35 (m, 1H, NH-CH2-CH-NH); [ (4.56; 4.75; 7.03), 3m, 3H, NH); 5.08 (s, 2H,
O-CH2-Ph); 6.4 and 7.12 (2d, 2H, naphthyridine); 7.32 (m, 5H, phenyl).

MS: 658 (MH).
Example 15 2-benzvloxvcarbonvlam1no 3- [2—tert-butvl S-methyl-6-[4-(5.6,7.8-

acid (bis trifluoroacetate):
A mixture of 350 mg (0.53 mmoles) of tert-butyl 2-benzyloxycarbonylamino-

3-[2-tert-butyl-5-methyl-6-[4-(5,6,7,8-tetrahydro-{ 1,8 naphthyridin-2-yl-piperidin-1-
yi)-pyrimidin-4-ylamino]-propionate solubilized in 6 mi of dichloromethane and 2.2
ml of trifluoroacetic acid is stirred at ambient temperature for 24 hours. Then toluene
is added and the mixture is evaporated to dryness. The residue is solubilized in a
minimum amount of dichloromethane then poured into a mixture of pentane and
diisopropyl ether. The precipitate is filtered. An impure white powder is obtained
which must be purified on silica with a gradient of 100% dichloromethane to dichlo-
romethane-methanol (90-10).
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390 mg of expected product is obtained.

TLC: Rf = 0.27 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1).

IH-NMR (CDCls): & 1.37 (s, 9H, tBu); 1.75 (m, 2H, CH2-CH2-CH2-NH);
1.90 to 2.05 (m, SH, CH3, N-CH2-CH2-CH-CH2-CH2); 2.75 (t, 2H, CH2-CH2-
CH2-NH);3.02 (m, 1H, N-CH2-CH2-CH-CH2-CH?2); 3.15 and 3.77 (2m, 4H, CH2-
CH2-N-CH2-CH2); 3.5 (m, 2H, CH2-CH2-CH2-NH); 4.17 (m, 3H, NH-CH2-CH-
NH, NH-CH2-CH-NH); 5.08 (s, 2H, O-CH2-Ph); 6.4 and 7.35 (2d, 2H, naphthyri-
dine); 6.12 (m, 1H, NH); 7.2 to 7.35 (m, 5H, phenyl); 10.05 (m, 1H, OH acid).

MS: 602 (MH+); 600 (MH-)
Example 16 _
Synthesis of 2-methyl-5-cyclopropyl-4,6-dihydroxy-pyrimidine;
A single-necked flask containing 80 mi of ethanol is cooled down to 0°C using an ice
bath, 4.5 g (66.4 mmoles) of sodium ethylate and 4 g (33.2 mmoles) of cyclopropyl-
carbamidine hydrochloride are added. The reaction mixture is left to return to
ambient temperature, then 5.7 ml (33.2 mmoles) of diethyl ester methylmalonate is
added dropwise. Stirring is maintained at ambient temperature overnight. The
cthanol is then condensed under reduced pressure (2 kPa). The crude product
obtained is solubilized in a minimum amount of water (approximately 40 ml), then
acidified at 0°C with pure acetic acid until a pH comprised between 4 and 5 is
achieved. The white precipitate formed is filtered, rinsed successively with water,
ethyl ether and with pentane. Then the white powder obtained is dried over P,Os
under reduced pressure (0.2 kPa). 3 g of expected product is obtained.
TLC. Rf = 0.36 (silica gel, eluent: dichloromethane-methanol 90-10).
MS: (MH+) = 167, (MH-) = 165

1H-NMR (DMSOd6): 6 0.95 (m, 4H, cyclopropyl); 1.67 (s, 3H, N=C-CH3);
1.83 (m, 1H, cyclopropyl).
Synthesis of 2-cyclopropyl-4.6-dichloro-5-methvi-pyrimidine:

A mixture of 3.68 g (22 mmoles) of 2-cyclopropyl-5-methyl-4,6-dihydroxy-pyrimi-
dine and 20 ml of phosphorus oxychloride, is taken to reflux for 1 hour and 30
minutes. After returning to ambient temperature, the reaction mixture is poured
slowly into a mixture of ice, water and solid sodiwm carbonate. This aqueous phase is
extracted with ethyl acetate. The organic phase is washed several times with a
saturated solution of sodium bicarbonate until total neutralization of the acid is
achieved then dried over magnesium sulphate and evaporated to dryness under
reduced pressure (2 kPa). 4.26 g (Yield = 95%) of expected product is obtained.
TLC: Rf=0.56 (silica gel, eluent: cyclohexane-ethyl acetate 98-2)
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1TH-NMR (CDCl;): 8 1.07 to 1.2 (m, 4H, cyclopropyl); 2.18 (m, 1H, cyclopro-
pyl); 2.42 (s, 3H, N=C-CH3);
MS: (MH+) =204,
Svynthesis of 2-[1-(2-cyclopropyl-6-chloro-5-methyi-pyrimidin-4-y1)-piperidin-4-vl]-
[1.8]naphthyridine:

20 ml of dimethylacetamide and 3.36 ml (19.2 mmoles) of diisopropylethyl-

amine are added into a single-necked flask containing 1.5 g (7.39 mmoles) of 2-
cyclopropyl-4,6-dichloro-5-methyl-pyrimidine and 1.58 g (7.39 mmoles) of 2-
piperidin-4-yl-[1,8Inaphthyridine. This mixture is heated at 100°C overnight. The
next day 0.2 equivalent of naphthyridine is added and the reaction mixture is heated
for another 6 hours, followed by returning to ambient temperature before concentra-
tion to dryness. The residue obtained is taken up in a mixture of water, ethyl acetate
and a saturated solution of sodium bicarbonate. The organic phase is separated and
the aqueous phase reexiracted with ethyl acetate. The collected organic phases are
dried over magnesium sulphate then the solvent is evaporated off under reduced
pressure (2 kPa). The residue is chromatographed on silica gel eluting with a gradient
of heptane-ethyl acetate (50-50) to 100% ethyl acetate. 1.45 g of expected product is
obtained.

TLC: Rf = 0.28 [silica gel, eluent heptane-ethyl acetate (50-50).

1H-NMR (CDClL): 6 0.98 and 1.09 (2m, 4H, cyclopropyl); 2.1 (m, 1H, cyclo-
propyl); 2.15 (m, 4H, N-CH2-CH2-CH-CH2-CH2); 2.25 (s, 3H, CH3); 3.05 and 4.0
(2m, 4H, CH2-CH2-N-CH2-CH2); 3.23 (m, 1H, N-CH2-CH2-CH-CH2-CH2); [
(7.05; 8.2; 9.13), 3m, 5H, naphthyridine]. |

MS: 380 (MH+).
Synthesis of tert-butyl 2-benzyloxycarbonylamino-3-[2-cyclopropyl-5-methyl-6-(4-

[1.,8]naphthyridin-2-yl-piperidin-1-yl)-pyrimidin-4-ylamino|-propionate

A mixture of 1.4 g (3.68 mmoles) of 2-[1-(2-tert-butyl-6-chloro-5-methyl-
pyrimidin-4-yl)-piperidin-4-y1]-[ 1,8 naphthyridine and 1.3 g (4.42 mmoles) of tert-
butyl 3-amino-2-benzyloxycarbonylamino propionate in the presence of 1.68 g (11
mmoles) of cesium fluoride, 230 mg (0.37 mmoles) and (2,2°-bis (diphenylphos-
phino)-1,1’-binaphthy! in 20 ml of dioxane is taken to reflux. 200 mg (0.19 mmoles)
of tris-dibenzylideneacetone) dipalladium (o) solubilized in 5 ml of dioxane is added
hot, then left under reflux for 15 hours. The reaction mixture is then taken to ambient
temperature, and concentrated to dryness under reduced pressure (2 kPa) then taken
up in a mixture of water, ethyl acetate and a saturated solution of sodium bicarbo-

nate. The organic phase is decanted and the aqueous phase is extracted with ethyl
acetate. The collected organic phases are dried over magnesium sulphate and evapo-
rated to dryness under reduced pressure (2 kPa). The residue is chromatographed on
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alumina then on silica with a gradient of dichloromethane-ethyl acetate (95-5) to (70-
30). 1.5 g of expected product is obtained.

TLC: Rf=0.17 (silica gel, eluent: dichloromethane-ethyl acetate (70-30)

1H-NMR (CDCl3): 8 0.82 and 1.05 (2m, 4H, cyclopropyl); 1.45 (s, 9H, tBu);
1.93 (s, 3H, CH3); 1.97 (m, 1H, cyclopropyl); 2.07 to 2.25 (m, 4H, N-CH2-CH2-CH-
CH2-CH2); 3.0 and 3.73 (2m, 4H, CH2-CH2-N-CH2-CH2); 3.15 (m, 1H, N-CH2-
CH2-CH-CH2-CH2); 3.73 to 4.0 (2m, 2H, NH-CH2-CH-NH); 4.36 (m, 1H, NH-
CH2-CH-NH); 4.65 and 8.87 (2m, 2H, NH); 5.12 (s, 2H, O-CH2-Ph); 7.33 (m, 5H,
phenyl); [ (7.47; 8.15; 9.1), (3m, SH, naphthyridine).

MS: 638 (MH+), 448 (MH-CBZ-tBu)
Synthesis of tert-butyl 2-benzyloxycarbon lamino-3-[2-cyclopropyl-5-methyl-6-[4-
(5,6.7,8-tetrahydro-{1,8naphthyridin-2-vl-piperidin-1-yl)-pyrimidin-4-ylamino]-
propionate

100 mg of platinum (IV) oxide is added to 1.4 g (2.19 mmoles) of tert-butyl 2-
benzyloxycarbonylamino-3-[2-cyclopropyl-5-methyl-6-(4-{1 ,8]naphthyridin-2-yl-

piperidin-1-yl}-pyrimidin-4-ylamino}-propionate solubilized in 60 ml of ethanol,.
The reaction mixture is then purged under vacuum and surmounted by a balloon
flask containing hydrogen. The reaction mixture is left under stirring and at ambient
temperature for 6 hours, then filtered on Clarcel and concentrated to dryness under
reduced pressure (2 kPa). The residue is chromatographed on silica with a gradient of
dichloromethane-methanol (98-2). 1.23 g of expected product is obtained.

TLC: Rf = 0.10 [silica gel, eluent: dichloromethane-methano! 98-2)

1H-NMR (CDCl3): 6 0.82 and 1.05 (2m, 4H, cyclopropyl); 1.45 (s, 9H, tBu);
1.68 (m, 1H, cyclopropyl); 1.75 to 2.0 (m, 9H, CH3, CH2-CH2-CH2-NH, N-CH2-
CH2-CH-CH2-CH2); 2.6 (m, 1H, N-CH2-CH2-CH-CH2-CH2); 2.72 (t, 2H, CH2-
CH2-CH2-NH); 2.9 and 3.65 (2m, 4H, CH2-CH2-N-CH2-CH2);3.43 (m, 2H, CH2-
CH2-CH2-NH); 3.75 to 4.0 (2m, 2H, NH-CH2-CH-NH); 4.36 (m, 1H, NH-CH2-CH-
NH); [ (4.6; 4.75; 6.87), 3m, 3H, NH); 5.1 (s, 2H, O-CH2-Ph); 6.42 and 7.12 (2d,
2H, naphthyridine); 7.33 (m, 5H, phenyl).

MS: 642 (MH-+).
Example 17
2-benzyloxycarbonylamino-3-[2-cyclopropyl-5-methyl-6-[4-(5,6.7.8-tetrahydro-

[L.8]naphthyridin-2-yl-piperidin-1-yl)-pyrimidin-4-ylamino]-propionic acid (bistri-
fluoroacetate)

A mixture of 300 mg (0.47 mmoles) of tert-butyl 2-benzyloxycarbonylamino-
3-[2-cyclopropyl-5-methyl-6-[4-(5,6,7,8-tetrahydro-[ 1 ,8]naphthyridin-2-yl-piperidin-
1-yl)-pyrimidin-4-ylamino]-propionate solubilized in 5 ml of dichloromethane and 2
ml of triflucroacetic acid is stirred at ambient temperature for 24 hours. Then toluene
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is added and the mixture is evaporated to dryness. The residue is solubilized in a
minimum amount of dichloromethane then poured into a mixture of pentane and
diisopropyl ether. The precipitate is filtered. An impure white powder is obtained
which must be purified on silica with a gradient of 100% dichloromethane to dichlo-
romethane-methanol (90-10).

320 mg of expected product is obtained.

TLC: Rf = 0.16 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1).

1H-NMR (CDCls): 6 1.05 (m, 4H, cyclopropyl); 1.95 (m, 9H, CH3, CH2-CH2-
CH2-NH, N-CH2-CH2-CH-CH2-CH2), 2.3 (m, 1H, cyclopropyl); 2.77 (t, 2H, CH2-
CH2-CH2-NH); 2.85 to 3.2 and 3.95 (3m, 7H, CH2-CH2-N-CH2-CH2, N-CH2-
CH2-CH-CH2-CH2, NH-CH2-CH-NH); 3.5 (m, 2H, CH2-CH2-CH2-NH); 4.25 (m,
1H, NH-CH2-CH-NH); 5.1 (s, 2H, O-CH2-Ph); 6.07 (m, 1H, NH); 6.35 (d, 1H,
naphthyridine); 7.2 to 7.4 (m, 6H, naphthyridine and phenyl); 10.3 (m, 1H, OH acid).

MS: 586 (MH-+); 584 [MH-).
Example 18
Synthesis of 2-methoxy-4,6-dihydroxy-5-methyl-pyrimidine.

13.8 g (200 mmoles) of sodium ethylate is added to a solution of 10 g (58
mmoles) of methoxyformamidine sulphate in 100 ml of ethanol cooled down to 0°C

and the mixture is stirred for 15 minutes; then a solution of 9 ml (52 mmoles) of
diethyl methyl malonate in 50 m! of ethanol is added followed by stirring overnight
at ambient temperature. The reaction mixture is evaporated to dryness under reduced
pressure (2 kPa). The residue is taken up in 100 ml of a saturated solution of sodium
chloride and extracted with 800 and 200 ml of n-butanol. The organic phases are
dried over sodium sulphate, filtered and evaporated to dryness under reduced
pressure (2 kPa). 5.9 g of expected product is obtained in the form of a white solid.

1H-NMR (CDs;0OD}: 8 1.85 ppm (s, 3H, C-CHs); 3.95 (s, 3H, C-OCHs).

MS: 157 (MH+); 155 (M-H-).
Synthesis of 4,6-dichloro-2-methoxy 5-methvl-pyrimidine.

A mixture of 0.9 g (5.77 mmoles) of 2-methoxy-4,6-dihydroxy-5-methyi-
pyrimidine in 30 ml of phosphorus oxychloride is taken to reflux for 2 hours. After

returning to ambient temperature, the reaction mixture is poured into a mixture of ice
and water then sodium bicarbonate is slowly added until a basic pH is achieved,
followed by extracting with ethyl acetate, drying over magnesium sulphate and
evaporating to dryness under reduced pressure (2 kPa). 0.43 g (Yield = 38%) of a
brown oil is obtained.

TLC: Rf= 0.5 (silica gel, eluent: heptane-ethyl acetate 80-20).

1H-NMR (CDCl): 8 2.68 ppm (s, 3H, C-CH3); 3.94 (s, 3H, C-OCHa).
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MS: 193.195 (MH+).
Svnthesis  of 2-]1-(6-chloro-2-methoxy-5-methyl-pyrimidin-4-yl)-piperidin-4-yl]-
[1.8]naphthyridine: "

30 ml of dimethylacetamide, 0.4g of 4,6-dichioro-2-methoxy-5 -methyl-pyrimi-

dine (2 mmoles) and 3 ml of diisopropylethylamine are added into a single-necked
flask containing 0.48 g (2.2 mmoles) of 4-(1,8-naphthyridin-7-yl)-1-piperidine. This
mixture is heated at 120°C for 4 hours then concentrated to dryness under reduced
pressure (2 kPa). The residue obtained is taken up in a mixture of water, ethyl acetate
and a saturated solution of sodium bicarbonate. The organic phase is separated and
the aqueous phase reextracted with ethyl acetate. The collected organic phases are
dried over magnesium sulphate then the solvent is evaporated off under reduced
pressure (2 kPa). The residue is chromatographed on silica gel eluting with a gradient
of heptane-ethyl acetate of 100-0 to 0-100. 460 mg of expected product is obtained in
the form of a yellow solid.

TLC: Rf = 0.28 [silica gel, eluent: ethyl acetate (100%) ]

1H-NMR (CDCl): 6 2.17 ppm (m, 4H, N-CH2-CH2-CH-CH2); 2.25 (s, 3H,

C-CHs); 3.11 and 4.06 (dt and bd, 4H, CH2-CH2-N-CH2-CH2); 3.23 (m, 1H, CH2-
CH-CH2,); 3.96 (s, 3H, C-OCHs); 7.47 and 8.17 (2d, 2H, C-CH=CH-C (CH) =N);
7.48 (dd, 1H, N-CH=CH-CH=C); 8.19 (dd, 1H, N-CH=CH-CH=C); 9.12 (dd, 1H, N-
CH=CH-CH=C).

MS: 370.372 (MH+).
Synthesis of tert-butyl 2-benzyloxycarbonylamino-3-[2-methoxy-5

[1.8Inaphthyridin-2-yl-piperidin-1-yl)-pyrimidin-4-ylamino]-propionate

A mixture of 460 mg (1.25 mmoles) 2-[1-(6-chloro-2-methoxy-5-methyl-pyri-
midin-4-yl)-piperidin-4-y1]-[1,8Inaphthyridine, 405 mg (1.37 mmoles) of tert-butyl
3-amino-2-benzyloxycarbonylamino propionate, 250 mg (1.65 mmoles) of cesium
fluoride, 57 mg (0.062 mmole) of tris (dibenzylideneacetone) dipalladium (0), and 40
mg (0.062 mmole) of 2,2’-bis (diphenyl-phosphino)-1,1’-binaphthyl in 50 ml of
dioxane is heated under reflux for 2 hours. The reaction mixture is evaporated to
dryness under reduced pressure (2 kPa) and the residue is taken up in ethyl acetate,

water and a saturated solution of sodium bicarbonate. The organic phase is separated,
dried over magnesium sulphate and the solvent is evaporated off under reduced
pressure (2 kPa). The residue is chromatographed on alumina eluting with a gradient
of heptane-ethyl acetate of 100-0 to 0-100. 300 mg of expected product is obtained in
the form of an amorphous yellow solid.
TLC: Rf = 0.27 (silica gel, eluent: ethyl acetate).

1H-NMR (CDCls): § 1.48 ppm (s, 1H, tBu); 1.91 (s, 3H, C-CHz); 2.10 to 2.26

(m, 4H, N-CH2-CH2-CH-CH2); 3.01 and 3.79 (bt and bd, 4H, CH2-CH2-N-CH2-
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CH2); 3.17 (m, 1H, CH2-CH-CH2,); 3.85 and 3.97 (2m, 2H, NH-CH,-CH-NH); 3.91
(s, 3H, C-OCH,); 4.45 (m, 1H, NH-CH,-CH-NH); 5.12 (d, 2H, CH,-Ph);; 7.35 (m,
5H, CH2Ph); 7.48 and 8.16 (2d, 2H, C-CH=CH-C (CH) =N); 7.48 (dd, 1H, N-
CH=CH-CH=C); 8.19 (dd, 1H, N-CH=CH-CH=C); 9.11 (dd, 1H, N-CH=CH-
CH=C); 4.89 and 6.21 (bt and bd mobile H’s).

MS: 628 (MH+); 438 (MH-COOCH2Ph+).
Synthesis of tert-butyl 2-benzyloxycarbonylamino-3-{2-methoxy-5-methyl-6-[4-
5.6.7.8-tetrahydro-[ 1,8 naphthyridin-2-yl)-piperidin-1-yl]-pyrimidi i

propionate
A mixture of 300 mg (0.477 mmole) of tert-butyl —2-benzyloxycarbonylamino-

3-[2-methoxy-5-methyl-6-(4-[1,8]naphthyridin-2-yl-piperidin-1-yl)-pyrimidin-4-
ylamino]-propionate and 30 mg of platinum oxide in 30 ml of ethanol is stirred for 1
hour under hydrogen at atmospheric pressure. The reaction mixture is filtered on
Clarcel then evaporated to dryness under reduced pressure (2 kPa). 170 mg of amine
product is obtained in the form of an orange oil.

This amine is reacted with 120 mg of benzyloxycarbonyl-succinimide in 40 ml
of dimethoxyethane for 3 hours at ambient temperature. The reaction mixture is
taken up in ethyl acetate, water and a saturated solution of sodium bicarbonate. The
organic phase is separated, dried over magnesium sulphate and the solvent is evapo-
rated off under reduced pressure (2 kPa). The residue is chromatographed on silica
gel eluting with a gradient of heptane-ethyl acetate of 100-0 to 0-100. 200 mg (Yield
= 93%; 67% for the two stages) of expected product is obtained in the form of a
yellow oil.

TLC: Rf=0.18 (silica gel, eluent: ethyl acetate).

1H-NMR (CDCls): 6 1.46 ppm (s, 1H, tBu); 1.77 and 1.97 (m, 6H, CH,-CH,-
CH2-NH and CH,-CH-CH)); 1.90 (s, 3H, C-CHs); 2.61 (tt, 1H, CH,-CH-CH,); 2.71
(bt, 2H, CH,-CH,-CH,-NH); 2.91 and 3.72 (bt and bd, 4H, CH2-CH2-N-CH2-CH?2);
3.41 (m, 2H, CH,-CH,-CH,-NH); 3.84 and 3.95 (2m, 2H, NH-CH,-CH-NH); 3.89 (s,
3H, C-OCHa3); 4.43 (m, 1H, NH-CH,-CH-NH); 5.11 (d, 2H, CH,-Ph); 6.41 and 7.12
(24, 2H, C=CH=CH=C); 7.36 (m, SH, CH2Ph); 4.77; 4.85 and 6.21 (m; bt and bd
mobile H’s).

MS: 632 (MH+); 442 (MH-COOCH2Ph+).
Synthesis of 2-benzyloxycarbonylamino-3-{2-methox 5.6.7.8-tetra-
hydro-[1.8]naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino } -propionic acid
bis (trifluoroacetate)

200 mg (0.317 mmole) of tert-butyl 2-benzyloxycarbonylamino-3-{2-methoxy-
S-methyl-6-[4-(5,6,7,8-tetrahydro-[ 1,8 Inaphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-
4-ylamino}-propionate in 10 ml of dichloromethane with 2 mi of trifluoroacetic acid
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is stirred at ambient temperature until the starting product disappears according to
TLC (silica gel, eluent: CH2C12-MeOH-H20-AcOH 90-10-1-1). Toluene is added
and the reaction mixture is evaporated to dryness under reduced pressure (2 kPa).
The residue is solubilized in the minimum amount of dichloromethane then poured
into diisopropy! ether. 170 mg of expected product is obtained.in the form of a beige
solid.

TLC: Rf = 0.30 (silica gel, eluent: methylene chloride-methanol-water-acetic
acid 90-10-1-1).

1H-NMR (CDCls): § 1.72 and 2.05 ppm (m, 6H, CH,-CH,-CH,-NH) and

CH,-CH-CH,); 1.93 (s, 3H, C-CHs); 2.77 (bt, 2H, CH,-CH,-CH,-NH); 2.96 (bt, 1H,
CH,-CH-CHy); 3.20 and 3.83 (bt and bd, 4H, CH2-CH2-N-CH2-CH2); 3.51 (m, 2H,
CH,-CH,-CH,-NH); 3.96 (s, 3H, C-OCH3); 4.01 (m masked, 2H, NH-CH,-CH-NH);
4.44 (m, 1H, NH-CH,-CH-NH); 5.09 (d, 2H, CH,-Ph); 6.41 and 7.36 (2d, 2H,
C=CH=CH=C); 7.31 (m, 5H, CH2Ph); 6.49; 8.17 and 9.60 (bd; bm and bs mobile
H’s).

MS: 576 (MH+); 442 (MH-COOCH2Ph+); 574 (MH-); 466 (574-OCH2Ph-);
1150 2M-).
Example 19
Synthesis of 2,5-dimethoxy-4.6-dihydroxy-pyrimidine.

9.7 g (180 mmoles) of sodium methylate is added to a solution of 9 g (52
mmoles) of methoxyformamidine sulphate in 100 ml of ethanol cooled down to 0°C
and the mixture is stirred for 15 minutes; then a solution of 6.5 ml (46.8 mmoles) of
methyl methoxy malonate in 50 ml of ethanol is added, followed by stirring
overnight at ambient temperature. The reaction mixture is evaporated to dryness
under reduced pressure (2 kPa). The residue is taken up in 100 ml of a saturated
solution of sodium chloride and extracted with 800 and 200 ml of n-butanol. The
organic phases are dried over sodium sulphate, filtered and evaporated to dryness
under reduced pressure (2 kPa). 7 g of expected product is obtained in the form of a
white solid.

IH-NMR (CD30D): 6 3.59 ppm (s, 3H, C-OCHjs); 3.91 (s, 3H, C-OCH,), 4.90
(m mobile H’s).

MS: 173 (MH+); 171 (M-H-).

Synthesis of 4,6-dichloro-2.5-dimethoxy-pyrimidine.

A mixture of 1.7 g (10 mmoles) of 2,5-dimethoxy-4,6-dihydroxy-pyrimidine in

30 ml of phosphorus oxychloride is taken to reflux for 5 hours. After returning to

ambient temperature, the reaction mixture is poured into a mixture of ice and water
then sodium bicarbonate is added slowly until a basic pH is achieved, followed by
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extracting with butanol, drying over sodium sulphate and evaporating to dryness
under reduced pressure (2 kPa). 0.50 g of a brown oil is obtained.

TLC: Rf = 0.5 (silica gel, eluent: heptane-ethyl acetate 80-20).

1H-NMR (CDClz}): 6 3.90 ppm (s, 3H, C-OCH,); 4.01 s, 3H, C-OCH3).
Synthesis of 2-[1-(6-Chloro-2,5-dimethoxy-pynmidin-4-vi)-piperidin-4-vi]-
[1.8Inaphthyridine:

40 ml of dimethylacetamide, 1.25g of 4,6-dichloro-2,5-dimethoxy-pyrimidine
(5.6 mmoles) and 5 ml of diisopropylethylamine are added into a single-necked flask

containing 1.3 g (7.8 mmoles) of 4-(1,8-naphthyridin-7-yi)-1-piperidine. This
mixture is heated at 120°C for 5 hours then concentrated to dryness under reduced
pressure (2 kPa). The residue obtained is taken up in a mixture of water, ethyl acetate
and a saturated solution of sodium bicarbonate. The organic phase is separated and
the aqueous phase reextracted with ethyl acetate. The collected organic phases are
dried over magnesium sulphate then the solvent is evaporated off under reduced
pressure (2 kPa). The residue is chromatographed on silica gel eluting with a gradient
of heptane-ethyl acetate of 100-0 to 0-100. 1.2 g of expected product is obtained in
the form of a yellow solid.

TLC: Rf=0.12 [silica gel, eluent: ethyl acetate (100%) ]

1H-NMR (CDCl3): 6 2.10 to 2.20 ppm (m, 4H, N-CH2-CH2-CH-CH?2); 3.13
and 4.87 (dt and bd, 4H, CH2-CH2-N-CH2-CH2); 3.30 (m, 1H, CH2-CH-CH2,);
3.72 and 3.91 (2s, 6H, C-OCH3); 7.47 and 8.19 (2d, 2H, C-CHE=CH-C (CH) =N);
7.50 (dd, 1H, N-CH=CH-CH=C); 8.22 (dd, 1H, N-CH=CH-CH=C); 9.12 (dd, 1H, N-
CH=CH-CH=C).

MS: 386.388 (MH).
Synthesis of tert-butyl 2-benzyloxvyecarbonvlamino-3-[2,5-dimethoxy-6-(4-

[1,8]naphthyridin-2-yl-piperidin-1-yD)-pvrimidin-4-ylamino}-propionate

A mixture of 1.2 g (3.1 mmoles) 2-[1-(6-Chloro-2,5-dimethoxy-pyrimidin-4-
yi)-piperidin-4-yl]-[1,8naphthyridine, 1.3 g tert-butyl (4.40 mmoles) of 3-amino-2-
benzyloxycarbonylamino propionate, 750 mg (4.95 mmoles) of cesium fluoride, 200
mg (0.217 mmole) of tris (dibenzylideneacetone) dipalladium (0), and 120 mg (0.186
mmole) of 2,2°-bis (diphenyl-phosphino)-1,1°-binaphthyl in 150 ml of dioxane is
heated under reflux for 6 hours. The reaction mixture is evaporated to dryness under

reduced pressure (2 kPa) and the residue is taken up in ethy] acetate, water and a
saturated solution of sodium bicarbonate. The organic phase is separated, dried over
magnesium sulphate and the solvent is evaporated off under reduced pressure (2
kPa). The residue is chromatographed a first time on alumina eluting with ethyl
acetate-ethyl ether 50-50 then a second time on silica with a gradient of heptane-
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tert-butyl 2-am no- 3-

{5-ethyl-644-(5,6,7, 8-tetrahydro-[1, 8] napht hyri di n-2-y

1) - pi peridin-1-yl kpyrim di n4-yl am nol - propi onate in

solution in 6 m of dichloronmethane, after stirring




25 mnutes at AT, 0.23 roles (mass nx) of acid

chloride in solution in 3 m of dichloronethane is

added. The reaction mxture is stirred at anbi ent
tenperature for 1 to 3 hours depending to the acid

chl ori de used. Then, the solveAt is evaporated off

under reduced pressure (2 IcPa) and the residue is

chr omat ogr aphed on silica gel with the foll ow ng

el URtenedt hdedoget thieaestitiohl mixoure tibh angpobiled &y dpmbgsl under reduced
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2. 41 (qHMYRAIDCIHS)1.72 162.06r(m, TH, l‘ﬁﬂﬁim&e@ - NeH2-CH2-

N- %éﬁ%ﬁpgzgi %I% ﬁiﬂ P12 ég?@&@jdz 81 78, (AMCHALAH-CH?), 3.26 and
CH24@ﬂ-IZbCPEd kd.14H, 6HZ N- J@ICH@) 031é§ {bs3 285 N H2-CH2-CH2);
2116 3Rlahd EHi2- (Q‘Ji"':?H AHZEH(Hphih d1nHH-803ﬁ2(-sCZ‘HNHB=CH5N§%QO 34 (s, 1H,
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ap

ine); 6.85 and 7.72 (2d, 4E; Cl{ =CH
phenyl)MS8325368(1vIH]ﬂ; NCIT-N. Ms: 616 (MR-1), 560
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90 rug (0.146 nmol es) of tert-butyl

3-115-et hyl-644- (5, 63, 84etrahydro(1, 8)naplith-yridin-2
-31)-piperidin-1-yll-pytirnidin-4-ylam no]-2-(4-methox
y henzoyl)-propionate in 5 m of5 di chl oronet hane with
850 VI of trifluoroacetic acid is 35stirred at anbi ent
tenperature for 7 hours. Then tol uene i s added.

and t heAr edgfireonfM 30 Uhg {055 a4APRY) aded- ctmordre,tpegﬁm 8-tetrahydro-

So! (P PRSYBT R eRD R R Tk ORI G Saatoaioehyde, 150 me (0.3

di crinmigine texrieityl Heampotl-behzyhixycatbomdpninpyprogibhate, 117 mg (0.77

Th egﬁcﬁg)' B b %Edg Egﬁ 89% _’@ ?ZMBES)SF%E ?&b@{;ﬁ%ﬁgﬁeacetone)

al‘ne

ﬁjl C aﬂaﬂm H&heanse3h ang (074t ramole) eaf 2 abisd(dgfhengl-phosphino)-1,1°-
NME’%I{‘[%@O nftlof Jehr%@th()&yeﬂ%e]is Helted Gaddr rebiu®ZofDhours. After

2 05 @i Hi-ﬁ]j’ CH2-CH CH2- CH2
{ng slogdnoneey 23amE 40, 08> mmale) ef brisidihenzglidenegoptone) dipalla-
21 1d1uﬁ'(2)3 GHizhded It by2he@fing ﬂihdel $fluxlfor 2 hours The reaction mixture

%é%'fgﬂ E%_%}uzc Sé.q%ler rgg%ofg é)ll'ﬁSSlgi (1)2 &1?5 and the residue is taken up in
1CHetly 2 adekdle, N ftpr afid &2sahwrated HolitionGii3jodivim 2 cdrbona?d IThe organic

1o T drigien iy kel g s i b o

napm F FedurerbressBro iitw. Bheassidneis @fﬁmﬂbg@hqﬂmngﬁhya gel eluting
8. 3%ithSa mbdthre B‘F:th acé\@e—n%ﬂylélj#\é glgl%)xétriévh'ﬁﬂaﬁlﬁﬁfs 5@%{?‘: 120 mg of

chloride_ i ntroduce mass o
mas&heFted praduptie abﬁwd 1n ghe fopy gfan amomghpus whitasalide Fw

14 Free bBBE)RFAO(GI(SigichasicctheT Byl dvtatdyn) MS (MH+ 39
1H-NMR (CDCls): 6 1.50 (s, 9H, tBu); 1.80 to 2.12 (m, 6H, CH,-CH,-CH,-
NH and CH,-CH-CH,); 2.72 (t, 2H, CH,-CH,-CH,-NH); 2.87 (bt, 1H, CH,-CH-
CHz); 3.30 and 4.29 (bq and bt, 4H, CH»-CH;-N-CH,-CH,); 3.46 (m, 2H, CH,-CH,-
CH>-NH); 3.92 and 4.03 (2m, 2H, NH-CH,-CH-NH); 4.47 (m, 1H, NH-CH,-CH-
20 NH); 5.13 (s, 2H, CH,-Ph); 6.37 and 7.19 (2d, 2H, CH=CH naphthyridine); 7.36 (m,
5H, Ph) ); 8.35 (s, 1H, N=CH-N); 9.77 (s, 1H, C-CH=0); 6.17 and 9.16 (bd and bt,
2H, NH).
MS: 616 (MH+); 560 (MH-iBu+); 426 (MH-COOCH2Ph+).
Synthesis of 2-benzvloxvcarbonvlanun0 3-{5-formyl-6-[4-(5,6,7,8-tetrahydro-
25 i idi imidin-4-ylamino}-propionic acid bis
(trifluoroacetate).
120 mg (0.195 mmole) of tert-butyl 2-benzyloxycarbonylamino-3- {5-formyl-6-
[4-(5,6,7 8-tetrahydro-[1,8]naphthyridin-2-yl)-piperidin-1-y1}-pyrimidin-4-ylamino} -
propionate in 10 ml of dichloromethane with 1 ml of trifluoroacetic acid is stirred at
30  ambient temperature for 24 hours. Toluene is added and the reaction mixture is
evaporated to dryness under reduced pressure (2 kPa). The residue is solubilized in
the minimum amount of dichloromethane with a little methanol then poured into
diisopropyl ether. The precipitate is filtered. 60 mg of expected product is obtained in
the form of a white solid.

35 TLC: Rf = 0.25 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1)
MS: 560 (MH+); 426 (MH-COOCH2Ph+); 558- (M-H-); 450- (558-OQCH2Ph-
); 1117- 2M-H-).
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Example 22
Svnthesis of tert-butvl 2-benzvloxycarbonylamino-3-{5-hvdroxymethyl-6-[4-

(5,6.7,8-tetrahydro- 1,8 maphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino} -
propionate

340 mg (0.55 mmole) of tert-butyl 2-benzyloxycarbonylamino-3- {5-formyl-6-
[4-(5,6,7,8-tetrahydro-| 1,8 Inaphthyridin-2-yl)-piperidin-1-yl}-pyrimidin-4-ylamino} -
propionate in 50 ml of methanol with 350 mg (9.2 mmoles) of sodium borohydride is

stirred at ambient temperature for 2 hours. Then 100 ml of a saturated solution of
ammonium chloride is added and the reaction mixture is evaporated to dryness under
reduced pressure (2 kPa). The residue obtained is taken up in a mixture of water and
ethyl acetate. The organic phase is dried over magnesium sulphate then the solvent is
evaporated off under reduced pressure (2 kPa). The crude product obtained is
chromatographed on silica gel eluting with a gradient of methylene chloride and
ethyl acetate (100-0 to 0-100). 160 mg of expected product is obtained in the form of
a yellow oil.

MS: 618 (MH+); 616- (M-H-); 508- (616-OCH2Ph-)

1H-NMR (CDCls): & 1.48 (s, 9H, tBu); 1.80 to 2.05 (m, 6H, CH,-CH,-CHo>-
NH and CH,-CH-CH,); 2.72 (t, 2H, CH,-CH,-CH,-NH); 2.87 (bt, 1H, CH»-CH-
CHay, 2.99 and 3.81 (bt and bd, 4H, CH,-CH,-N-CH;-CHy); 3.42 (m, 2H, CH»-CH>-
CH,-NH); 3.90 (m, 2H, NH-CH,-CH-NH); 4.44 (m, 1H, NH-CH,-CH-NH); 5.09 (s,
2H, CH,-Ph); 6.40 and 7.14 (2d, 2H, CH=CH naphthyridine); 7.32 (m, 5H, Ph) );
8.27 (s, 1H, N=CH-N); 5.98 and 6.18 (m and bd, 2H, NH).
Synthesis of 2-benzyloxycarbonylamino-3- { 5-hydroxymethyl-6-[4-(5.6.7.8-tetra-

bis (trifluoroacetate).

150 mg (0.24 mmole) of tert-butyl 2-benzyloxycarbonylamino-3-{5-
hydroxymethyl-6-[4-~(5,6,7,8-tetrahydro-[ 1,8 naphthyridin-2-yl)-piperidin-1-yl]}-
pyrimidin-4-ylamino}-propionate in 15 ml of dichloromethane with 0.8 ml of trifluo-
roacetic acid is stirred at ambient temperature for 24 hours. Toluene is added and the
reaction mixture is evaporated to dryness under reduced pressure (2 kPa). The resi-
due is solubilized in the minimum amount of dichloromethane then poured into
diisopropyl ether. The precipitate is filtered. 100 mg of expected product is obtained
in the form of a white solid.

TLC: Rf = 0.40 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2)

MS: 562 (MH+); 560- (M-H-); 452- (560-OCH2Ph-); 1121- (2M-H-).

Example 23
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By operating as described in the preceding examples, using 5-amino-4,6-
dichloro-pyrimidine and 2,5-dimethoxytetrahydrofuran, tert-butyl 2-benzyloxycar-
bonylamino-3-{5-pyrrol-1-y}-6-[4-(5,6,7,8-tetrahydro-{ 1,8 naphthyridin-2-y1)-
piperidin-1-yl]-pyrimidin-4-ylamino} -propionate is prepared

TLC: Rf= 0.7 (silica gel, eluent: CH2C12/MeOH 90:10)

MS: 653 (MH+); 463 (MH-(tBu and CO-O-CH2-C6H5) +

then 2-benzyloxycarbonylamino-3- {5-pyrrol-1-y1-6-[4-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino} -propionic acid

TLC: Rf= 0.5 (silica gel, eluent: CH2CI2/MeOH 90:10)

MS: 597 (MH+); 463 (MH-(CO-O-CH2-C6H5) +

1H-NMR (MeOD): 5 from 1.60 to 2.00 (3m, 6H, H2, H7 and H7"); from 2.70
to 2.85 (m, 3H, H6 and H3); 3.5 (m, 2H, H1); 3.62 and 3.92 (2m, 2H, H12); 4.35 (m,
1H, H13); 5.10 (m, 2H, -O-CH2-C6HS); 6.32 (m, 2H, H11); 6.55 (d, 1H, H5); 6.67
(m, 2H, H10); from 7.25 to 7.40 (m, 5H, -O-CH2-C6H5); 7.55 (d, 1H, H4); 8.12 (m,
1H, HY)

Examples 24 to 37

General operating method for the preparation of the amines
Stage a)

75 mg (0.35 mmoles) of triacetoxysodium borohydride in 6 ml of
tetrahydrofuran is left under stirring for 10 minutes at AT, Then a mixture of 100 mg
(0208 mmoles) of tert-butyl 2-amino-3-{5-ethyl-6-[4-(5,6,7,8-tetrahydro-
[1,8naphthyridin-2-yl)-piperidin-1-yl}-pyrimidin-4-ylamino}-propionate and 0.228
mmoles of aldehyde in solution in 3 ml of tetrahydrofuran is added. For certain
aldehydes the reaction being slower, either the reaction mixture is stirred at ambient
temperature for 4 hours, or it is heated under reflux for 4 hours. The reaction mixture
is then extracted with ethyl acetate after washing with a saturated solution of sodium
bicarbonate. The organic phase obtained is dried over magnesium sulphate before
being concentrated to dryness under reduced pressure (2 kPa). The residue is then
chromatographed on silica gel with the following eluent: ethyl acetate-dichlo-
romethane/methanol (90/10) 50-50. A mass my of expected product is obtained.

TLC: Rf (eluent: dichloromethane-methanol (90/10)-ethyl acetate 50-50.

Stage b)

A mass my of tert-butyl 3-{5-ethyl-6-[4-(5,6,7,8-tetrahydro-] 1,8]naphthyridin-
2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino}-2-alkylamino-propionate in 5 ml of
dichloromethane with 850 pl of trifluoroacetic acid is stirred at ambient temperature
until the starting product disappears according to TLC (silica gel, eluent: CH2CI12-
MeOH-H20-AcOH 90-10-1-1). Toluene is added and the reaction mixture is evapo-
rated to dryness under reduced pressure (2 kPa). The residue is solubilized in a
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minimum amount of dichloromethane then poured into diisopropy! ether. The
precipitate is filtered. A mass m, of the expected acid is obtamed.

TLC: Rf (eluent: dichloromethane-methanol-water-acetic acid 90-10-1-1).
Example 24

Stage a)

Synihesis of tert-butyl 2-(2-ethyl-butylamino)-3-{5-ethyl-6-[4-(5,6,7,8-tetra-
hydro-{1,8naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino } -propionate.

75 mg (0.35 mmoles) of sodium triacetoxyborohydride in 6 ml of tetrahydro-
furan is left under stirring for 10 minutes at TA. Then a mixture of 100 mg (0.208
mmoles) of tert-butyl 2-amino-3- {5-ethyl-6-[4-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
2-yl)-piperidin-1-yl}-pyrimidin-4-ylamino}-propionate and 0.228 mmoles of 2-ethyl-
butylaldehyde in solution in 3 ml of tetrahydrofuran is added. The reaction mixture is
stirred at ambient temperature for 4 hours 30 minutes. Then it is extracted with ethyl
acetate after washing with a saturated solution of sodium bicarbonate. The organic
phase obtained is dried over magnesium sulphate before being concentrated to
dryness under reduced pressure (2 kPa). The residue is then chromatographed on
silica gel with the following eluent: ethyl acetate-dichloromethane/methanol (80/20)
50-50. A mass my of expected product is obtained.

TLC: Rf = 0.27 (eluent: dichloromethane-methanol (80/20)-ethyl acetate 50-
50).

1H-NMR (CDClL): & 0.9 (t, 6H, CH3-CH2-CH-CH2-CH3}; 1.2 (t, 3H, CH2-
CH3); 1.47 (s, 9H, tBu); 1.7 (m, 1H, ( (CH2CH3) ,-CH-CH2), 1.85 and 2.05 (2m,
6H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2.4 and 2.53 (m, 3H, N-
CH2-CH2-CH-CH2-CH2, (CH2CH3) ,-CH-CH2-NH); 2.6 and 2.75 (m, 4H, CH2-
CH2-CH2-NH, CH2-CH3); 2.96 and 3.56 (2m, 4H, N-CH2-CH2-CH-CH2-CH2);
3.32 (m, 1H, NH-CH2-CH-NH); 3.45 (m, 2H, CH2-CH2-CH2-NH); 3.7 and 3.9 (m,
2H, NH-CH2-CH-NH); 5.42 (t, 1H, mobile NH); 6.43 and 7.17 (2d, 2H, CH=CH
naphthyridine); 8.32 (s, 1H, N=CH-N).

MS: 566 (MH+), 510 (MH-tBu).

Stage b)

Svynthesis of 2-(2-ethvi-butylamino)-3-{5-ethyl-6-[4-(5.6.7.8-tetrahydro-
1,8 naphthvridin-2-y])-piperidin-1-vI]- i

(trifluoroacetate)

80 mg (0.141 mmoles) of (1,1-dimethylethyl} 3-[[5-ethyl-6-{4-(1,2,3,4-tetra-
hydro-1,8-naphthyridin-7-y1)-1-piperidinyl]-4-pyrimidinylJamino]-N-(4-methoxy-
benzoyl) alaninate in 5 ml of dichloromethane with 400 ul of trifluoroacetic acid is
stirred at ambient temperature for 9 hours.
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Then toluene is added and the reaction mixture is evaporated to dryness under
reduced pressure (2 kPa). The residue is solubilized in the minimum amount of
dichloromethane, then poured into diisopropyl ether. The precipitate is filtered. 90
mg of expected product is obtained.

TLC: Rf = 0.50 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
70-30-6-3).

1H-NMR (CDCl3): & 0.9 (t, 6H, CH3-CH2-CH-CH2-CH3); 1.2 (t, 3H, CH2-
CH3); 1.8 (m, 1H, ( (CH2CH3) ,-CH-CH2), 1.85 and 2.1 (Zm, 6H, N-CH2-CH2-CH-
CH2-CH2, CH2-CH2-CH2-NH); 2.56 (q, 2H, CH2-CH3); 2.78 (t, 2H, CH2-CH2-
CH2-NH); 2.9 and 3.1 (m, 3H, (CH2CH3) ,-CH-CH2-NH, N-CH2-CH2-CH-CH2-
CH2); 3.28 and 3.9 (2m, 4H, N-CH2-CH2-CH-CH2-CH?2); 3.53 (m, 2H, CH2-CH2-
CH2-NH); 4.25 (m, 2H, NH-CH2-CH-NH); 6.4 and 7.38 (2d, 2H, CH=CH naphthy-
ridine); 8.33 (s, 1H, N=CH-N); 10.05 (m, 1H, mobile COOH).

MS: 510 (MH+).

M;: mass of aldehyde introduced

My: mass of ester obtained.

M;: mass of acid obtained.
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The products obtai ned above are prepared fromthe

follow ng raw nmateri al s:
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e !
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The products obtained above are prepared from the following raw materials:
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Example 38

Synthesis of tert-butyl 3-[5-methyl-6-[4-(5.6,7.8-tetrahydro-(1.8)naphthyridin-2-vi)-
piperidin-1-yl]-pyrimidin-4-ylamino}-2-(4-methoxv benzovl)-propionate

40 mg (0.233 mmoles) of 4-methoxy-benzoyl chloride in solution in 3 ml of
dichloromethane is added to a mixture of 109 mg (0.233 mmoles) of tert-butyl 2-
amino-3-{5-methyl-6-[4-(5,6,7,8-tetrahydro-[ 1,8 jnaphthyridin-2-yl)-piperidin-1-yl]-
pyrimidin-4-ylamino}-propionate in solution in 6 ml of dichioromethane and 650 pl
of pyridine. The reaction mixture is stirred at ambient temperature for 1 hour. Then,
the solvent is evaporated off under reduced pressure (2 kPa) and the residue is
chromatographed on silica gel with the following eluent: ethyl acetate-dichlo-
romethane 50-50, ethyl acetate-dichloromethane/methanol (95/5) 50-50 then
finishing with ethyl acetate-dichloromethane/methanol (9/1) 50-50. 98 mg of
expected product is obtained.

TLC: Rf = 0.62 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2)

1H-NMR (CDCl3): 6 1.54 ppm (s, 9H, tBu); 1.20 (t, 3H, CCH;); 1.78 to 2.05
(m, 6H, CH,~CH-CH, and CH,-CH,-CH,-NH); 2.66 (tt, 1H, CH»-CH-CHj); 2.72 (t,
2H, CH,-CH,-CH;-NH); 2.92 and 3.68 (bq and m, 4H, CH,-CH,-N-CH,-CH,); 3.42
(m, 2H, CH,-CH,-CH,-NH); 3.86 (s, 3H, COCH,); 3.97 (t, 2H, NH-CH,-CH-NH);
4.78 (q, IH, NH-CH,-CH-NH); 5.17 (t, 1H, 1H, NH-CH,-CH-NH); 6.41 and 7.13
(2d, 2H, H naphthyridine); 6.92 and 7.79 (2d, 4H, H benzoyl); 8.32 ppm (s, 1H,
N=CH-N); 8.23 (mobile H).

MS: 602 (MH+); 412 (MH-COOCH2Ph+).
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Synthesis of 3-[5-methyl-6-[4-
1 -yl]-pyrimidin-4-ylamino}-2-(4-methoxv benzoyl)-propionic acid, bis (frifluoro-
acetate)

20 mg (0.033 mmole) of tert-butyl 3-[5-methyl-6-[4-(5,6,7,8-tetrahydro-
(1,8)naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino]-2-(4-methoxy
benzoyl)-propionate in 2 ml of dichloromethane with 0.3 m! of trifluoroacetic acid 1s
stirred at ambient temperature for 3 hours. Toluene is added and the reaction mixture
is evaporated to dryness under reduced pressure (2 kPa). The residue is solubilized in
the minimum amount of dichloromethane then poured into diisopropyl ether. The
precipitate is filtered. 20 mg of expected product is obtained in the form of a beige
solid.

1H-NMR (CDCl;): & 1.77 to 2.15 (m, 6H, CH,-CH-CH, and CH,-CH;-CH,-
NH); 2.37 (s, 3H, CCHs); 2.77 (bt, 2H, CH>-CH,-CH>-NH); 2.99 (bt, 1H, CH>-CH-
CHy); 3.22 and 3.97 (bt and bd, 4H, CH,-CH,-N-CH,-CHy); 3.52 (m, 2H, CH,-CH,-
CH,-NH); 3.91 and 4.14 (2m, 2H, NH-CH,-CH-NH); 4.82 (m, 1H, NH-CH;-CH-
NH); 6.89 and 7.82 (2d, 2H, H naphthyndine); 7.19 and 7.38 (2d, 4H, H benzoyl);
8.25 ppm (s, 1H, N=CH-N); 6.39; 7.72; 8.09 and 9.61 mobile H’s.

MS: 546 (MH+)

Examples 39 t0 51
General operating method for the preparation of the amides

Stage a)

650 ul of pyridine is added to 112.5 mg (0.23 mmoles) of tert-butyl 2-amino-3-
{5-ethyl-6-{4-(5,6,7,8-tetrahydro-[ 1,8 jnaphthyridin-2-yl)-piperidin-1-yl}-pyrimidin-
4-ylamino }-propionate in solution in 6 ml of dichloromethane, after stirring for 15
minutes at AT, 0.23 mmoles (mass my) of acid chloride in sofution in 3 ml of dichlo-
romethane is added. The reaction mixture is stirred at ambient temperature for 1 to 3
hours depending to the acid chloride used. Then, the solvent is evaporated off under
reduced pressure (2 kPa) and the residue is chromatographed on silica gel with the
following eluent: ethyl acetate-dichloromethane 50-50, ethyl acetate-dichlo-
romethane/methanol (95/5) 50-50 and finishing with ethyl acetate-dichlo-
romethane/methanol (90-10) 50-50. A mass m, of expected product is obtained.

TLC: Rf (eluent: dichloromethane-methanol (90/10)-ethyl acetate 50-50).

Stage b)

A mass my of the tert-butyl ester of Stage a) in 5 ml of dichloromethane with
850 wl of trifluoroacetic acid is stirred at ambient temperature until the starting
product disappears according to TLC (silica gel, eluent: CH2C12-MeOH-H20-AcOH
90-10-1-1). Toluene is added and the reaction mixture is evaporated to dryness under

reduced pressure (2 kPa). The residue is solubilized in the minimum amount of

FERGATAND Bt (51 F e e i e
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dichloromethane then poured into diisopropyl ether. The precipitate is filtered. A
mass m, is obtained of bis trifluoroacetate of the expected acid.

TLC: Rf (eluent: dichloromethane-methanol-water-acetic acid 90-10-1-1
Example 39

Stage a)
Synthesis of tert-butyl 3-[5-ethyl-6-[4-(5,6,7.8-tetrahydro-(1.8)naphthyridin-2-yl)-
piperidin-1-yl]-pyrimidin-4-ylamino]-2-(4-methoxy benzoyl)-propionate

40 mg (0.233 mmoles) of 4-methoxy-benzoyl chloride in solution in 3 ml of
dichloromethane is added to a mixture of 112.5 mg (0.233 mmoles) of tert-butyl 2-
amino-3-{5-ethyl-6-[4-(5,6,7,8-tetrahydro-[ 1,8 naphthyridin-2-yl)-piperidin-1-yl]-
pyrimidin-4-ylamino}-propionate in solution in 6 ml of dichloromethane and 650 pl
of pyridine. The reaction mixture is stirred at ambient temperature for 1 hour. Then,
the solvent is evaporated off under reduced pressure (2 kPa) and the residue is
chromatographed on silica gel with the following eluent: ethyl acetate-dichlo-
romethane (50-50), ethyl acetate-dichloromethane/methanol (95/5) 50-50 then
finishing with ethyl acetate-dichloromethane/methanol (9/1) 50-50. 98 mg of
expected product is obtained.

TLC: Rf = 0.62 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2)

IH-NMR (CDCl3): 8 1.13 (t, 3H, CH2-CH3); 1.42 (s, 9H, tBu); 1.73 and 1.93
(2m, 6H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2.41 (q, 2H, CH2-
CH3); 2.62 (m, 3H, CH2-CH2-CH2-NH, N-CH2-CH2-CH-CH2-CH2); 3.90 and
3.53 (2m, 4H, N-CH2-CH2-CH-CH2-CH2); 3.35 (m, 2H, CH2-CH2-CH2-NH); 3.78
(s, 3H, O-CH3); 3.85 (m, 2H, NH-CH2-CH-); 4.71 (m, 1H, NH-CH2-CH-NH); 5.20
(t, 1H, NH mobile) 7.07 and 8.12 (2d, 2H, CH=CH naphthyridine); 6.85 and 7.72
(2d, 4H, CH=CH phenyl); 8.25 (s, 1H, N=CH-N).

MS: 616 (MH+), 560 (MH-tbu).

Stage b)

Synthesis of 3-[5-ethyl-6-[4-(5.6.7.8-tetrahydro-(1.8) naphthyridin-2-yl)-piperidin-1-
vl]-pyrimidin-4-ylamino]-2-(4-methoxy benzoyl)-propionic acid, bis (trifluoro-
acetate)

90 mg (0.146 mmoles) of tert-butyl 3-[5-ethyl-6-[4~(5,6,7,8-tetrahydro-
(1,8)naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino]-2-(4-methoxy

benzoyl)-propionate in 5 ml of dichloromethane with 850 pl of trifluoroacetic acid is
stirred at ambient temperature for 7 hours.
Then toluene is added and the reaction mixture is evaporated to dryness under

reduced pressure (2 kPa). The residue is solubilized in the minimum amount of
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Example 52

A mixture of 240 mg (0.50 mmole) of tert-butyl 2-amino-3-{5-ethyl-6-[4-
(5,6,7,8-tetrahydro-[ 1,8 naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino } -
propionate and 82 mg (0.50 mmole) of 2-nitrophenylisocynate in 15 mi of tetra-
hydrofuran is stirred for 3 hours at ambient temperature. The reaction mixture is
evaporated to dryness under reduced pressure (2 kPa) and the residue is taken up in
ethyl acetate and water. The organic phase is separated, dried over magnesium
sulphate and the solvent evaporated off under reduced pressure (2 kPa). The residue
is chromatographed on alumina eluting with a gradient of ethyl acetate-methylene
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chloride-methanol from 50-50-0 to 50-50-10. 260 mg of expected product is obtained
in the form of a yellow solid.

TLC: Rf = 0.12 (silica gel, eluent: ethyl acetate-methylene chloride-methanol
50-47-3).

1H-NMR (CDCls): 6 1.20 (t, 3H, CH,CHs); 1.45 (s, 9H, tBu); 1.80 to 2.02 (m,
6H, CHp-CH-CH, and CH,-CH,-CH,-NH); 2.50 (q, 2H, CH,-CH3); 2.66 (bt, 1H,
CHz-CH-CH,); 2.73 (t, 2H, CH,-CH,-CH,-NH); 2.97 and 3.62 (bt and m, 4H, CH,-
CHy-N-CH,-CHy); 3.43 (m, 2H, CH,-CH,-CH,-NH); 3.95 (m, 2H, NH-CH,-CH-
NH); 4.57 (m, 1H, NH-CH,-CH-NH); 5.03 (t, 1H, 1H, NH-CH,-CH-NH); 6.42 and
7.15 (2d, 2H, H naphthyridine); 7.03 and 7.58 (2t, 2H, C=CH-CH=CH-CH=C); 7.43
and 9.88 (d and s, mobile H’s); 8.19 and 8.66 (2d, 2H, C=CH-CH=CH-CH=C); 8.36
ppm (s, 1H, N=CH-N).

MS: 646 (MH+); 590 (MH-tBu+); 644- (M-H-).
Synthesis of 3-[5-ethyl-6-[4-(5.6.7.8-tetrahydro-(1,8) naphthyridin-2-y1)-piperidin-1-
yl]-pyrimidin-4-ylamino]-2-[3-(4-methoxy-2-aminophenyl)-ureido]-propionic acid.

bis (trifluoroacetate)
110 mg (0.17 mmole) of tert-butyl 3-[5-ethyl-6-[4-(5,6,7,8-tetrahydro-
(1,8)naphthyridin-2-yl)-piperidin-1-yl] -pyrimidin-4-ylamino]-2-[3-(4-methoxy-2-

nitro-phenyl)-reido]-propionate and 70 mg of zinc in 5 ml of acetic acid are stirred at
ambient temperature until the starting product disappears according to TLC (silica
gel, eluent: CH2CI12-MeOH-H20-AcOH 90-10-1-1). After filtering on Clarcel,
cyclohexane is added and the reaction mixture is evaporated to dryness under
reduced pressure (2 kPa). The residue is taken up in ethyl acetate and water. The
organic phase is separated, dried over magnesium sulphate and the solvent evapo-
rated off under reduced pressure (2 kPa). The crude product is chromatographed on
alumina eluting with a gradient of methylene chloride-methanol of 100-0 to 90-10.

The product obtained is stirred in 4 ml of dichloromethane with 0.5 ml of tri-
fluoroacetic acid at ambient temperature until the starting product disappears
according to TLC (silica gel, eluent: CH2CI2-MeOH-H20-AcOH 90-10-1-1).
Toluene is added and the reaction mixture is evaporated to dryness under reduced
pressure (2 kPa). The residue is solubilized in the minimum amount of dichlo-
romethane with a little methanol then poured into diisopropyl ether. The precipitate
is filtered. 40 mg of expected product is obtained in the form of a beige solid.

TLC: Rf=0.27 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2)

MS: 662 (MH+); 606 (MH-tBu+); 660- (M-H-);

1H-NMR (DMSO d6): § 1.07 (m, 3H, CH,CH3); 1.65 to 2.05 (m, 6H, CHo-
CH-CH; and CH,-CH,-CH,-NH); 2.50 (masked, 2H, CH,-CH3); 2.77 (t, 2H, CH,-
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CH,-CH,-NH); 2.87 (m, 1H, CH,-CH-CHy); 3.01 and 3.55 (bt and bd, 4H, CH,-CH,-
N-CH,-CH,); 3.45 (m, 2H, CH,-CH,-CH,-NH); 3.72 and 3.84 (2m, 2H, NH-CH,-
CH-NH); 4.53 (m, 1H, NH-CH,-CH-NH); 6.68 and 7.56 (2d, 2H, H naphthyridine);
7.65 to 7.00 (m, 2H, C=CH-CH=CH-CH=C); 8.12 and 8.50 (m, 2H, C=CH-CH=CH-
CH=C); 8.28 ppm (s, 1H, N=CH-N).

MS: 560 (MH+); 558- (M-H-)
Examples 54 to 62

General operating method for the preparation of the ureas

Stage a)

A mass my (0.207 mmoles) of isocyanate in solution in 3 ml of tetrahydrofuran
is added to 120 mg (0.207 mmoles) of tert-butyl 2-amino-3-{5-ethyl-6-[4-(5,6,7,8-
tetrahydro-[1,8naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino} -propionate
in solution in 5 ml of tetrahydrofuran. The reaction mixture is stirred at ambient
temperature for 3 hours and 30 minutes. Then, the solvent is evaporated off under
reduced pressure (2 kPa) and the residue is chromatographed on silica gel with the
following eluent: 100% ethyl acetate, ethyl acetate-dichloromethane/methanol(95/5)
50-50, ethyl acetate-dichloromethane/methanol(90-10) 50-50 and finishing with
ethyl acetate/methanol (95-5).

A mass my of expected product is obtained.

TLC: Rf (eluent: ethyl acetate-methanol(90/10).

Stage b)

A mass my of tert-butyl ester of Stage a) in 5 ml of dichloromethane with 500
ul of trifluoroacetic acid is stirred at ambient temperature until the starting product
disappears according to TLC (silica gel, eluent: CH2CI12-MeOH-H20-AcOH 90-10-
1-1). Toluene is added and the reaction mixture is evaporated to dryness under
reduced pressure (2 kPa). The residue is solubilized in the minimum amount of
dichloromethane then poured into ethyl ether. The precipitate is filtered. It is a
mixture of the expected product and the by-product of cyclization. This mixture is
purified on silica in order to produce a mass m, of expected product.

TLC: Rf (eluent: dichloromethane-methanol-water-acetic acid (90-10-1-1)
Example 53
Synthesis of 3-[5-ethyl-6-[4-(5.6.7.8-tetrahydro-(1.8)naphthyridin-2-yl)-piperidin-1-
yl]-pyrimidin-4-ylamino]-2-[3-(2-nitrophenyl)-ureido]-propionic acid,
bis(trifluoroacetate)

30 mg (0.046 mmole) of tert-butyl 3-[5-ethyl-6-[4-(5,6,7,8-tetrahydro-
(1,8)naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino]-2-[ 3-(2-nitrophenyl)-

ureido]-propinate in 3 ml of dichloromethane with 0.5 ml of trifluoroacetic acid is
stirred at ambient temperature until the starting product disappears according to TLC
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(sihica gel, eluent: CH2C12-MeOH-H20-AcOH 90-10-1-1). Toluene is added and the
reaction mixture is evaporated to dryness under reduced pressure (2 kPa). The
residue is solubilized in the minimum amount of dichloromethane then poured into
diisopropyl ether. The precipitate is filtered. 35 mg of expected product is obtained in
the form of a yellow solid.

TLC: Rf = 0.50 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2)

MS: 590 (MH+); 588- (M-H-);

1H-NMR (CDCly); 8 1.19 (¢, 3H, CH,CH,); 1.82 to 2.05 (m, 6H, CH,-CH-CH,
and CH;-CH,-CH,-NH); 2.50 (t, 2H, CHy-CHa); 2.76 (i, 2H, CH,-CH,-CH,-NH);
2.98 (bt, 1H, CH»-CH-CHy); 3.25 and 3.84 (bt and bd, 4H, CH,-CH,-N-CH,-CH,);
3.49 (m, 2H, CH,-CH,-CH,-NH); 3.87 and 4.06 (2m, 2H, NH-CH,-CH-NH); 4.63
(m, 1H, NH-CH;-CH-NH); 6.41 and 7.37 (2d, 2H, H naphthyridine); 7.06 and
7.54 (2t, 2H, C=CH-CH=CH-CH=C); 8.11and 8.32(2d, 2H, C=CH-CH=CH-
CH=C); 8.27 ppm (s, 1H, N=CH-N).
Example 54

Stage a)
Synthesis of tert-butyl 2-(3-benzo[1,31dioxol-5-yl-ureido)-3-{5-ethyl-6-[4-(5.6.7.8-
tetrahydro-[1.8Inaphthyridin-2-y1)-piperidin-1-y1]-pyrimidin-4-ylamino} -propionate

34 mg (0.207 mmoles) of 5-isocyanato-benzo[1,3]dioxole in solution in 3 ml of
tetrahydrofuran is added to 120 mg (0.207 mmoles) of tert-butyl 2-amino-3- {5-ethyl-
6-[4~(5,6,7,8-tetrahydro-[ 1,8]naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-
ylamino}-propionate in solution in 5 ml of tetrabydrofuran,. The reaction mixture is
stirred at ambient temperature for 3 hours and 30 minutes. Then, the solvent is
evaporated off under reduced pressure (2 kPa) and the residue is chromatographed on
silica gel with the following eluent: 100% ethyl acetate, ethyl acetate-dichlo-
romethane/methanol (95/5) 50-50, ethyl acetate-dichloromethane/methanol (90-10)
50-50 and finishing with ethy] acetate/methanol (95-5). 60 mg of expected product is
obtained.

TLC: Rf'=0.29 (silica gel, eluent: ethyl acetate-methanol 90/10)

1H-NMR (CDClz); 8 1.18 (1, 3H, CH2-CH3); 1.47 (s, 9H, tBu); 1.8 and 2.05
(2Zm, 6H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2.48 (q, 2H, CH2-
CH3); 2.67 (m, 3H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2.95 and
3.63 (2m, 4H, N-CH2-CH2-CH-CH2-CH2); 3.45 (m, 2H, CH2-CH2-CH2-NH); 3.85
(m, 2H, NH-CH2-CH-NH); 4.6 (m, 1H, NH-CH2-CH-NH); 5.32 (t, 1H, NH mobile);
5.97 (s, 2H, O-CH2-0); 6.15 '(bd, 1H, mobile NH); 6.42 and 7.2 (2d, 2H, CH=CH
naphthyridine); 6.65 and 6.9 (3d, 3H, phenyl); 8.12 (s, 1H, N=CH-N).

MS: 645(MH+), 588(MH-tBu).
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10 mM of dichloromethane then 0.041 m (0.4 mol e) of

benzyl

al cohol

in solution in

79 5 m of

di chl oronet hane i s added dropwi se and the reaction
mediumis stirred at anbient tenperature for 1 hour.
Then another 0.047 m of diethyl® azodicarboxylate is

added then 0 041 m (0.4 mmole) of benzyl

al c

ohol i

n

solution in 5 m of dichloronethane is added dropw se
and the reaction nmediumis stirred at anmbient 5

t enper

[ our
evapor gi‘llljedfo ‘?cts 0 ed a

OV
uc

Then

%8abr

r esalsfue obt ai ned |s taken up in a mxture of water,

eﬁ?ﬂgﬁ ?%&r& B’?‘e) foJflﬁ\mng Taw materi-

ethyl acetate and a saturated sol ution of sodi um

bi car Are—phase—+s—separated—agnhd—the

aque lEan}ipl&dSelsdcﬁﬁéﬁr vk @d) (W t h ephpdpranet ate.| NMieg) | Yield | MSMHY
col | ses—are—dred—ever—ragReast-dm

sul phate then the]solivent |i s evapgkated of f Under

r educled pressureiJZ O IcHa). The ¢lude predyct is

puri fli egs by chrfomat ogr gy on sili%éf@rhrggg W gy an 44 815
el utifon gr adj t hylleié_chl oki tle- net hanol of

100- 0- of exg§§}e§> rpduct is |obt ai ned

int e soliid T'(‘IQf:F1?

(silijca gel eIue

di chllor one thdnol-water acetlg aC|d 9Q- 10-1-2)

151H NI\/ES( 1.3% 9nd 1.53° °\18H 51t7BU) ; 38 661
1.85ito 2. , CHz- CH . an CH2- NH) ;

1.98 (s, 3H, cau) 2. 75 an%)«@ d and 'm_laH,

CH2- GH+—N-CH—CH2 282+ ;n, cH2 PH CH2-—3-05

(m 3 | 2.

CH2- @ 3 81 (2nL

NH- C1 l, NH- CH2- A72sand &3 807
4.96 2@% 2d, |2H, H

naphtihyri di 11, -Ph)/ 8. 26 (s, 1H

|\|:C|—|_ 5 (l\ll....L)_ Q\lnf hacw S r\'F

345- trahydroi@l 8)naphthyridin-2

-yl1- fkg

- pyri N-(1, 1-di fhyloxscarbaa 701
nyl) \ S 0 _}H pro@i_bnijc aci d

bi s(tirifludroacetate). 2973 A mmol e) of

t ert - otyH345—ret-hy+—644—( 564 8—tetrakydr

(1, 8)jnapht hyri di n- 1)1)-p|peridin;&}yld-pyrinidin-4-y1

am ng] - N- Ny N- (1. 1dijmgt hyl gt hyl oxycat bon

(phenyl set hy ogubphdnyl kpr opi n&f%[in”5 mb4.0f | 41 635
di chlior omet h ith|l m |o {1 {%qﬁoace iclacid ik

stirrjed at janbient tenperatu of\3" hours. Tlol uenelis
added—and—i-he—react-gr—Hdture—s—evaporated—to

dryngss undler 30 rgdlced pressure/QQ kPa) Thie residue

is sdlubililzed |n| he m ni

di chljor eoret hen pous ed |nto di i etbey .| 45 619
The precipitates s fijltergd d prodpct

S oﬁtained inithe fqgrm of 579

(M El'9——80FExanpl e 66—

Sydrochl ori de of

2-( 108%Y- benzenesul phonyl am no) - 3- {2-

pVr {56, gig e

AR 109

nol es) of the tert- y
Xy- benzenesul phonyl -

2-(

thyl- 644 5,6,7,8-tetrahydro-1-1, 8i napht hy
honylamino]}-3- { 5-ethyl-6-[4-

jan n o) & mommmemmw 44olubioh of 28 U7 ahotlsPof tert-butyl

1,8} na
plpe

20 mM of a solution of 6N hydrochloric acid in water
the reaction m xture renains

is stirred,

het er ogeneous,
the ester forned occurs,

rapi d caking of the hydrochl oride of
‘then 20 m of distilled 10

ARl S 7 s etgptdronh Sppdgidin 22 ineridin- 1)




1H NMR (CDC13); 8 0.95 (m 7H, -CH3,
CH2- CH2- CH2- CH2- 0112); 1.05 (m 2H,

CH2- CH2- CH2- CH2-CH2) ; 1.8 (m 4H, CH2- CH2- CH CH2- CH2) ;

1.92 (m 1H, CH2-CH2-CH CH2-Cl112); 2.17 and 2.67(2m

4H, N-Cl112-CH2-CH CH2-CH2), 2.5 (t, 2H,

CH2- CH2-CH2-NH); 2.57 and 2.9 (2m 2H, NH CH2-CH NH);

2. 8pyifimidi23-AininoPPrSionale Qﬁ 5{05} m3hbf arfBiidhs tSraddtdturan then a

e RORG A 189 00 JEmaRi o B35S fmin S Pl pderidg in 40 mi of

VE: afifyRfdbLiptralyyd8aviy adier. BhO4ddifion 1s$’yu‘rtekiemt drapfwise, at ambient

{2 (4 etégf@&y uﬁgétzaetitﬁ—geﬂt gP 9{%@@” gﬁ%re?ac on mixfure is maintained under
Slnatgwmﬁfét a¢ rltonrsﬂtleqa ithresolueri g evanorq@gdr otﬁlmdpr zedyt:@im]ressure (2

noI kPa) a%@ﬁﬁ@fésfaﬁb‘fs @Eéﬂjuﬂ 81 4 mipkthnel o t@rr a satt%ta?éﬁesohtlon of sodium
esi sof 2- gm ? met hy1, 5- met hoxy- 64 6, 7, 8-
t et FR}GP e and ethy acetate The organic phase is decanted, dried over magnesium

[ 1, sipla thy Hiediotvet )tﬁﬂmﬁltdaewy e dpotativh Kipéd 1etiedda- ﬂre%hﬁb 2 kPa).

i_ani aC|d t but es 35500
acetﬂw? cfﬁ& A 54© OBI (i {BT(IP J&/ i@cetate llg
19 oadé@t(pecmdpa)dsmnglobtarr@dked fl ask containing 5. 4

{5 ﬁe?‘;‘?t@?fng%@s%%% Sl Ly MR,
ot hy THONMIB(GRGL): i ba# IS, tBu); 1.95 aid 2.02 (2, 65, N-CHO-CHD.
1- y&h-oppiongi ors: Ott;ﬂﬁ?mot}tttﬁﬂf@t ggﬁ'sﬁ 2G4 568 mbEIEIVN -CH2-CH2-

under vacu

oot Chn éﬂﬁ@%ﬁﬂ&ﬂaﬁ PSEEH Sk BPS and 3.70 (2m, 4H,

13t ms@_xammm HPRI3.20(dh omscm CHIQBI2-NH); 3.81 and 3.91 and

el ERNSIECHE SEATLRPAA i o L)L A s e

pr eNENC@4 bhnd .47 ¢Pd 2k €H=+CHE naplatiieidiney, §.28 @, MHXNeCE-N.
5 et hyl %Eﬂﬁ d a saturated solution of sodium

bi car bo%t@fgg rgani ¢ phase is extracted and dried
oveExampladdi um sul phate then the solvent is evaporated

20f fS%ﬁH&Es VSC WIIN-[FighcBR 3AHHE) ORNBRS BinlifoT: - 3-{5-ethyl-6-[4- (5 6,7.8-
chr omat g-.o_‘ on SiTica ge W T theTOorl g )
el byt f I “ Ot by !a---e RO 2l Hz e~ Mid 1) !5‘ h 1o N dln'4‘ Iamlno

(dlﬁﬂt\di,mi@@ﬂh@ﬂ@cdmétlanol 90- 10/ et hyI acetate)

or ot 2 g RSP R GEnBBed i

Rf 2= {6-e81y]-6ell4e(E1tt, 7,8 (et ablybiror [dpanisiieyriven-D anppiperidin-1-yl]-pyri-

259 CD%%?W%E{:Q’%? p?&ﬁznéé&éﬂ} %@ 8'}1 ?Hbc% J(rtn%g@ﬁpe wt'tﬁl' 3 Nﬁof trifluoroace-

Ay ICatie -at Grghiet] tepapergueHniNHheCHaring  rodu¢tmdisappears
3H ad&:»ﬁtt?g GHRTED @iide % Chient: gﬁdgﬁ'&%ﬁ@o jz\c&%_l% -10-1-1).

and’l‘ép@edgzaﬂq g an@ the (Eﬁlptl% gplxtw:q; {g%gf_a@;amﬁ)to q;'yg@s (mafler reduced

111pre£d|drECH2 @hij\lHrhe BesiuleSis aiﬂlblthnp@HS}mﬁn&:@%&nﬁ%f dichlo-

mobi | e 6.4 and 7 13 -
30E1 g]p h?"m&"r‘tféli‘ al\g@eﬁgﬂlﬂﬁal) rﬁj@n f@g{egtglgtoze yl e&g;?ﬂﬁ@ precipitate is
(4. Alteradrdl9E ) me bf dxpreete pryduseisabised. phony!  chl or| de

in sol Npicn a dd

o WI giél?oR'_té n(])')-g?sdgiéa % él‘ﬁgﬂt H%gfo &H% 55@18? ol-water-acetic acid
2- &132- met hoxy- 5- met hy1- 6[4(5678tetrahydro[

1 8] naptttltttvtkdgg@rs Y13 194 484,204 (2m, 6H, N-CH2-CH2-CH-CH2-CH2,

5o el e USR5 Lol S DS 58 o st SO - 276 (m, 2H, CH2-
t et(EHh-}GHDM{)aB (ANGh, 930 NCIE-CH2LeHhYH2ITHB; 3 D08:nd 3.96 (2m, 4H,

eI Gl B, A0 RO IR S g and 4 04 snd

reduced pressure (2 kPa) and the residue is

chr omat ogr aphed on alumna with the follow ng el uent:
et hyl acetat e-di chl oronet hane 50-50 to et hyl

acet at e- (di chl or oret hane/ net hanol ) (90/10) 50-50.
302.02 g (yield = 68% of expected product is
obtained. TLC. Rf = 0.19 (silica gel, eluent: 100%

D)




35 CH2-CH2-CH2-NH); 3.6 (m 1H, NHCH2-CH NH); 3.85

(s, 311, N=C(OCH3) -N); 3.9 (s, 311, Ph-OCH3); 3.97

(m 2H, NHCH2-CHNH); 4.85 (m H, NH nobile); 5.8

(bd, 1H, NH nobile); 6.42 and 7.22 (2d, 2H, CH=CH

napht hyridine); 6.92 and 7.75 (“2d, 411, CH=CH benzene)

82 Ms: 668(ML1) +; 334(MH) 2+ Exanple 67 Synthesis of

t he hydrochl ori de of

2444 pet(3ax $Hh -ERsGHPNHRYb.42iand)7- 3 (221, 23] C+0H naphthiridine);

4(572529]1811%&?%1 ey%}% 3f’ (§1 ’plﬁtgry‘rITI)dl n-2-yl)-piperidin
- v11-MSp§t3(MH-Oi n- 4- yl ami nol - propi oni ¢ aci d:

3 gﬂieﬂnﬂﬂ gpl es) of
- ( n%xy benzenesul phonyl am n _} 3- {3812 5)-dinmethyl-
564 i 1-6-[4-(5.6.7.8-t dro-(1,8)naphthyridin

Mﬂmt 18 Prirdichid = éxﬁﬁlbg—@h{ﬁ h -dﬁx@m&ugyldk%\_:%onm amino-
1-proplonic acid tert-butyl ester 1n of a
soI qlﬁﬂ&%%rochlorlc acid in water is stirred,

t he realltlimp (hbxhmoksy eheibganbbincsobgRneaBs), mt a‘bdldhloromethane is

oo ek Slopkdife BEHCRPCE biSolf o PRl R hotyTieSapatg nysptution in
10ad d#bimnl phdichioreruetharseandrtbs raacieer meduin isistigred et ambient temperature
mai faf ak ufdk. ’ﬂﬂpbﬁgﬁoﬁ m@ﬁr%{t}é{dﬁ%&p{:aﬁwﬂg U5 a ffifure of 700 mg

m Xture becaonmes m

ent r geley)o dirfyne@g wtder % é@mf?efb‘{éﬁ&é@r[é (36.7,8-tetrahydro-
0 3@)8 ThdphthyeidRi- 2-3@%2 erfdif Q8% Q- ﬂahyﬁplubgﬁgnate and 035

|30£Lganoh%m%g%p§gm§gue 0 %h@pﬁg.ﬁﬁci O%M%hereamon

15t hemixhere iestirredt 2 agibienk t@ﬁﬂbﬁl’ture'ﬂ’hﬁ2 hbﬁ@l 'plndnat}& sfohl’eﬁ’eﬁ evaporated

hed Wi r th ane_and

ar 1 5 b RS G R R R S PR e miture of

obtwitews c:thyl acetaﬁ@d Rf satigat2® s@hmlono:a" agaelium dlicegfminate. The organic

di ol r 1

: HC;;NHaQé ?éms%%?%d gﬂ;( aqﬁ{%;%g plﬁ%@%{%&(tﬁ&eg #hn éhgi 4detate. The

N- cspllscted ppeanic ohgsesre. VeCTEEnEIm. Miphate then fhe, solvent is
203H, evafdrhiN; ofﬂuﬁ&r(rbduo%& ressite- (GHEPa 21859 IIHEDOf e'e’(p@&e(( gioduct in the

111 gllZ 112); 2.32 and 2.

N- CPEBO ii’e]éﬁ?lﬂél%s %titi’?)? 25 2.55 (m 211,

C112 CHPECHRE NB)12 (8162 gdnﬁluéht9ﬁicﬁlamméﬂhime—methanol—water—acetic acid

NH- (51 15&3 Nll) 2.87 (s, 311, -0C113); 3.23 (m 1H,
N11- 72 and 6.65 (2d, 211, CH=CH
napht hyerMﬁB)(CEKJIQ?. 5a1n418 end’s. 5(12111:,m 351 1 8BHER; B&azterde)S(m, 6H,

MS: ¢
i GRS NNty 2 0 .
2

445ng y? bt and b, 4¥1 CH,-CH,-N-
8i ngH)- @tﬂay 3. s!z aan 1¢HQJ ta:H N); 989 -aR 13 9Bk, T4 N ACH,-CH-
T QSR SPLRNS 9. G LEE AR b SOV 1 BPRRE cr ), 6.42 anc

2 i 61(2d32H2Haraghtirgtitiy); - 284pnd(s0 14, B=CEI-Nahydro- [ 1, 8]
sghapht h%ﬁs%&@gﬁ% Bgﬁmﬁh n-1-yl kpyri m di n-4-yl am nol
y

- propi onrc ac ester Ny tre of 100%
ac edynthessiod teytybutyl 3r[ Himeativief-HH xrane Qdpliteyridin-2-yl)-
?h%lﬂ&ﬁm N1 By S8k 9- »ﬁ%ﬁlﬁ%ﬁh\f WN((ICP ﬁém%i&@wi’o%v&rbonvn

Mol €S) 0f, Z- benzyl oxycar bonyt a
{2, inosulphonyl]-propionate

4 (5 6,0/0487 hﬂtdfachytﬂypaiom mgta&msr hdlieB-14- ¥ MixRkP8S 190 mg (0.2

ter %Eg)l 8%&% v ?é"ﬁ% @rq?fgé? %H&%ﬂp@?apht@?dma-ﬂ)-

natplpﬂ’ajlnAQﬂ] p}amncbm-'ﬁl()\MﬁﬁﬁWE@ laimthyléﬂﬁylemaiﬁouyb amino-

dﬁg&hgﬁgu AR NAGHBD 308 (4 gfrﬁmgﬁg% o eV IRSselinAl solution in

rogen ef1c pressure

h ouksml qhé %@t@%@@wéb@w ﬁéblmll 9.6 brradlakef Hanzi dleahobih solution in
on clarcel. The filtrate is 5 concentrated to dryness

in the presence of cycl ohexane, then taken up in a

m xture of ethyl acetate and a saturated sol ution of

sodi um bi carbonate. The organi c phase is extracted and




M5: 482 (MH) +; 426 [MH - tBu] Stage 2 20A a mixture
of 750 ng (1.56 nmol es) of

2- Ami no-3-[(2.5)-di methyl-6-[4-
(5,6,7,8-tetrahydro-[1, 8 napht hggri di n-2-y1)-pyri m di n-
4-yl am nokpropionic acid tertbutyl ester in solution
in 350 M of tetrahydrofuran and 7 m of

t ][ i sﬁﬁybﬂgicﬁﬁ%omahm%aé@m pWsedand Bk fe&c&ﬁl ﬁ@@i{u_ﬁﬁ)s stirred at
(0] C oripae o (0),4 nzen | oNn .
1, SEbRN rRinita o i Then cnBer QBAT TS A (HEEDA MadicAboxylate s
st : added thén Qi0al W(O?Agnhﬁdlépéﬁb%ﬂz?} s¢6tidliighblutibhen,5s mhef dichlo-
SO eva at.e unaer ,r uce res Lre

oot R AR U Bha | GE GRS S gp, ambint
5e| utsmpefagire dov hgou:reThgd ﬂw&@ﬁwmschveﬂ!drﬂted it indieeredfedd(ressure (2

(yi S5y ‘Zf’i%@%‘?% bt 2 b ooy i Sobchnd o st

( S| Tafegesogii 011 of |soding biearhgnates dbe grganieanhasnis| sepated aind the aqueous

%M&%@@)mﬂ? eﬂ‘ty?%cét&e Ik cbﬁé’c)ted $rg%nfcn%h£§§ are dried over
(s, Iglit&nesm@_@)l]gn_%e 4}3?15 ’thegqqlven@%)evapgraﬁgi e ungley reduced pressure (2
Id\ICHEPeGJ-ﬂ‘héZHnﬁdZ rolitdct 1@@&@@%&0&%@@9%@@1@05 ehuting with an

(311 %@%m%ﬂg’lﬁzﬁw %Q;g %qg ‘cﬁ%ﬁr})‘fﬁ% 19:4510. 80 mg of

31 1¢X]3I@bt€ ft 18 oBtair(edhin fHd, foixilo ChiBeiGhls 4. 65 and
T SRl iy o by i i
be -INB:  652( ML1) +; 650(MH) - 84 Exanples 68 to

580 St Ae-NMIR: isO

1 gﬁ?qﬁ@mﬂ@giﬁ 5 ngfﬁ?c?nh%%@) Car%éonlgﬂ uI%u)5 1.85 to 2.15(m, 6H,
soI 1 2i2pd HETW] drd Ender$EeHs); B and 3.71 (td and m,
eqUN ACBRCIE NaCEo0BL,); SDE2I pid| i1 Be CHACHBCHY), 8105 m 3H, CH,-CH,-

ol Bl e b S %ﬁ%%@b&%%é& Aol ca

i s NED14.U (el HsNE-CHaCH-OMH)6 4170 ums 4.96 (2d] BHDCH,Ph)h®42 and 7.33

t t Lat ed
e arduaolabor o gt ol o beiary e
sodi umMSe 23 HAMHY Héf(g/ffé)addl tion of the am ne.
1034 " sﬁ' of@%txhetﬁm-efm HTS 768me&§hvdro (P 8thaB A MBI Hiperidin-

ter-

t et gsmmdniznajmpmmmHisnnﬂuyr&cd@at ri din-1 -yl kpyri

25 qui val Bo 81 (01t GERDImohe i Biaficad mer B e A garabyco

aI @ Fghaphittyeidim-Xtyl)siperidih df y1)-ppdeidisd-ylamig | N N-ght

B
sat qfrda@}&@roml@pp oathok md @ﬁtrdlﬁomwatnq@m@msnrfﬁd@t omyienl temperature

phapes tbhal ek eheSis Ahk i
T S s D s e

02 % PERSUFR 6] dfie)- ikher Feeidue i srinbdied gRelhe ganimum amount of
al utichisromeiiank l‘ﬁlﬁenfpﬂukéﬂf\ﬂnftgdlﬁb Y1 etRé The prec1p1tate 1s ﬁltered 35 mg

acetatelis ther .to.100% et h ate.
expef%%‘ t%cgfrtgﬁ&%és ‘g!ﬁf’]ﬁf’%gﬂthﬁ O ‘P#Taék‘ﬂ)? é‘?Cle of 38 to
90% StMfe5T9 (MHMdr ol ysis of the ester A mass nt of
(1, 1-di net hyl et hyl)

34[ 2, 5-di met hyl- 644- (1, 2, 3, 4-t et rahydr o1, 8- napht hyri di
n-7-yl)-1-piperidinyl]-4-pyrimdinyl]amnol-N(al kyl)a
laninate in 5 m of dichloronmethane and 500 gl of
trifluoroacetic acid is stirred at anbient 25
tenperature until the starting product disappears
according to TLC (silica gel, eluent.

CH2C12- MeOH H20- AcOH 90- 10-1-1). Then tol uene is added
to the reaction m xture for evaporation to dryness
under reduced pressure (2 kPa). The residue obtai ned
is solubilized in a mnimum anmount of dichl oronet hane
then poured into diisopropyl ether. The precipitate is




85 Exanpl e al coohl used Expected product Yield M
[ma+tFo 68 O ii "-- HO/" t Tat. id Cb_c 631.8
38 632 8 . 673.91 51 674 70 0 / ?/
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Example 66
Synthesis of the hydrochloride of 2-(4-methoxv-benzenesulphonvlamino)-3- {2-

methoxy-5-methyl-6-[4-(5.6,7.8-tetrahydro-[ 1.8naphthyridin-2-yl)-piperidin-1-y1]-
pyrimidin-4-ylamino }-propionic acid:

2 g (2.99 moles) of the tert-butyl ester of 2-(4-methoxy-benzenesulphonyl-
amino)-3- {2-methoxy-5-methyl-6-[4-(5,6,7,8-tetrahydro-[ 1,8 naphthyridin-2-yl)-
piperidin-1-yl]-pyrimidin-4-ylamino}-propionic acid m 20 ml of a solution of 6N

hydrochloric acid in water is stirred, the reaction mixture remains heterogeneous,
rapid caking of the hydrochloride of the ester formed occurs, then 20 ml of distitled
water is added in order to improve the solubility. '

Stirring 1s maintained at ambient temperature for 20 hours before adding two
times 5 ml of 6N hydrochloric acid in water.

The reaction mixture is maintained under stirring for a total of 60 hours. - Then
it is concentrated to dryness under reduced pressure {2 kPa) in the presence succes-
sively of toluene and isopropanol.

The residue obtained is solubilized in the minimum amount of dichloromethane
and methanol then poured into ethyl ether twice. The precipitate formed is filtered,
washed with ether then with pentane and dried under vacuum. 1.62 g of a white
powder is obtained.

TLC: Rf=0.41 (silica gel, eluent: dichloromethane-methanol 90-10)

1H-NMR (CDCl3); 6 0.95 (m, 7H, -CH3, CH2-CH2-CH2-CH2-CH2); 1.05 (m,
2H, CH2-CH2-CH2-CH2-CH2); 1.8 (m, 4H, CH2-CH2-CH-CH2-CH2); 1.92 (m,
1H, CH2-CH2-CH-CH2-CH2); 2.17 and 2.67(2m, 4H, N-CH2-CH2-CH-CH2-CH2),
2.5 (t, 2H, CH2-CH2-CH2-NH); 2.57 and 2.9 (2m, 2H, NH-CH2-CH-NH); 2.82 (s,
3H, -OCH3); 3.05 (s, 3H, -OCH3); 3.23 (m, 1H, NH-CH2-CH-NH); 5.67 and 6.6
(2d, 2H, CH=CH naphthyridine); 5.95 and 6.7 (2d, 4H, CH=CH benzene)

MS: 612(MH) +; 306(MH) 2+; 610(MH)

Synthesis of 2-(4-methoxy-benzenesulphonylamino)-3- {2-methoxy-5-methyl-6-[4-
(5,6.7.8-tetrahydro-[ 1.8 Inaphthyridin-2-yl)-piperidin-1-vl]-pyrimidin-4-ylamino} -
propionic acid tert-butyl ester:

Stage |

Synthesis of 2-amino-3-{2-methyl,5-methoxy-6-[4-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino}-propionic acid tert-

butyl ester:

500 ml of 100% acetic acid and 500 mg of platinum oxide (5-10%) are loaded
into a single-necked flask containing 5.4 g (8.5 mmoles) of 2-benzyloxycarbonyl-
amino-3-{2-methyl,5-methoxy-6-[4-(5,6,7,8-tetrahydro-[ 1,8 Inaphthyridin-2-yl)-
piperidin- I-yl]-pyrimidin-4-ylamino} ~propionic acid tert-butyl ester. This mixture is
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purged under vacuum and left under stirring at AT and under hydrogen at atmos-
pheric pressure for 20 hours. A

The heterogeneous medium obtained is filtered on clarcel. The filirate is
concentrated to dryness in the presence of cyclohexane, then taken up in a mixture of
ethyl acetate and a saturated solution of sodium bicarbonate. The organic phase is
extracted and dried over magnesium sulphate then the solvent is evaporated off under
vacuum. The residue obtained is chromatographed on silica gel with the following
eluent: dichloromethane-heptane 50-50 to (dichloromethane-methanol 90-10/ethyl
acetate) (50-50). 2.75 g of expected product is obtained in the form of pale yellow
crystals (yield = 65%).

TLC: Rf = 0.32, eluent: (dichloromethane-methanol 90-10/ethyl acetate) (50-
50) on silica

1H-NMR (CDCI3); 8 1.47 (s, 9H, tBu); 1.93 (m, 9H, N-CH2-CH2-CH-CH2-
CH2, CH2-CH2-CH2-NH, CH3-); 2.7 (m, 3H, N-CH2-CH2-CH-CH2-CH2, CH2-
CH2-CH2-NH); 2.92 and 3.72 (2m, 4H, CH2-CH2-N-CH2-CH2-CH); 3.42 (m, 2H,
CH2-CH2-CH2-NH); 3.5 (m, 2H, NH-CH2-CH-NH); 3.65 (m, 1H, NH-CH2-CH-
NH); 3.9 (s, 3H, -N=N-OCH3);5.0 and 5.65 (m, 2H, mobile NH); 6.4 and 7.13 (2d,
2H, CH=CH naphthyridine)

MS: 498 (MH) +

Stage2

915 mg (4.43 mmoles) of 4-methoxy-benzenesulphonyl chloride in solution in
200 ml of tetrahydrofuran is added dropwise to a mixture of 2.2 g (4.43 mmoles) of
2-amino-3-[2-methoxy-5-methyl-6-[4-(5,6,7,8-tetrahydro-{ 1,8 Inaphthyridin-2-yl)
piperidin-1-yl)-pyrimidin-4-ylamino]-propionic acid tert-butyl ester in solution in
800 ml of tetrahydrofuran and 950 pl of triethylamine. The reaction medium is
stirred at ambient temperature overnight. Then, the solvent is evaporated off under
reduced pressure (2 kPa) and the residue is chromatographed on alumina with the
following eluent: ethyl acetate-dichloromethane 50-50 to ethyl acetate-(dichlo-
romethane/methanol) (90/10) 50-50.

2.02 g (yield = 68%) of expected product is obtained.

TLC: Rf = 0.19 (silica gel, eluent: 100% ethyl acetate)

1H-NMR (CDCLy); § 1.3 (s, 9H, tBu); 1.95 (m, 9H, N-CH2-CH2-CH-CH2-
CH2, CH2-CH2-CH2-NH, -CH3); 2.75 (m, 3H, N-CH2-CH2-CH-CH2-CH2, CH2-
CH2-CH2-NH); 2.95 and 3.75 (2m, 4H, N-CH2-CH2-CH-CH2-CH2); 3.47 (m, 2H,
CH2-CH2-CH2-NH); 3.6 (m, 1H, NH-CH2-CH-NH); 3.85 (s, 3H, N=C(OCH3) -N);
3.9 (s, 3H, Ph-OCH3); 3.97 (m, 2H, NH-CH2-CH-NH); 4.85 (m, H, NH mobile); 5.8
(bd, 1H, NH mobile); 6.42 and 7.22 (2d, 2H, CH=CH naphthyridine); 6.92 and 7.75
(2d, 4H, CH=CH benzene)
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MS: 668(MH) +; 334(MH) 2+
Example 67
Synthesis of the hydrochloride of

2-(4-methoxy-benzenesulphonylamino)-3-{2,5-dimethyl-
6-[ 4-(5.6.7.8-tetrahydro-[1.8]naphthyridin-2-yl)-piperidin-1-y1j-
pyrimidin-4-ylamino} -propionic acid:

3 g (4.6 moles) of -(4-methoxy-benzenesulphonylamino)-3-{(2.5)-dimethyl-
6-[4-(5,6,7,8-tetrahydro-{1 ,8]naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-
ylamino}-propionic acid tert-butyl ester in 30 ml of a solution of 6N hydrochloric acid in

water is stitred, the reaction mixture remains heterogeneous, rapid caking of the
hydrochloride of the ester formed occurs, then 20 ml of 6N hydrochloric acid in water is
added, the mixture becomes clear.

Stirring is maintained at ambient temperature for 4 hours, the mixture becomes
milky.

Then the latter is concentrated to dryness under reduced pressure (2 kPa) in the
presence successively of toluene and isopropanol.

The residue obtained is solubilized in the minimum amount of dichloromethane
and methanol then poured into ethyl ether. The precipitate formed is filtered, washed
with ether then with pentane and dried under vacuum. 2.86 g of a white powder is
obtained.

TLC: Rf=0.23 (silica gel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2)

IH-NMR (MeODy); 8 1.05 {(m, 9H, -CH3, N-CH2-CH2-CH-CH2-CH2, CH2-
CH2-CH2-NH); 1.57 (s, 3H, -CH3); 1.85 (t, 2H, CH2-CH2-CH2-NH); 2.02 (m, 1H,
N-CH2-CH2-CH-CH2-CH2); 2.32 and 2.8 (2m, 4H, N-CH2-CH2-CH-CH2-CH2); 25
2.55 (m, 2H, CH2-CH2-CH2-NH); 2.52 and 2.95 (2m, 2H, NH-CH2-CH-NH); 2.87 (s,
3H, -OCH3); 3.23 (m, IH, NH-CH2-CH-NH); 5.72 and 6.65 (2d, 2H, CH=CH
naphthyridine); 6.02 and 6.75 (2d, 4H, CH=CH benzene)

MS: 596(MH) +; 594(MH) -

tert-butyl ester:

Stage 1

Synthesis of 2-amino-3-{2,5-dimethyl-6-[4-(5,6,7,8-tetrahydro-[1,8]naphthy-
ridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino} -propionic acid tert-butyl ester

1 litre of 100% acetic acid and 1 g of of platinum oxide (5-10%) is charged into a
single-necked flask containing 13 g (21.1 mmoles) of 2-benzyloxycarbonylamino- 3-
{2,5-dimethyl-6-[ 4-(5,6,7,8-tetrahydro-{1,8naphthyridin-2-yl)-piperidin-1-yl]-
pyrimidin-4-ylamino }-propionic acid ter-butyl ester, prepared according to the Inter-
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national Application (W02004048375(Al1). This mixture is purged under vacuum

‘and left under stirring at AT and under hydrogen at atmospheric pressure for 20

hours.

The heterogenecous medium obtained is filtered on clarcel. The filtrate is
concentrated to dryness in the presence of cyclohexane, then taken up in a mixture of
ethyl acetate and a saturated solution of sodium bicarbonate. The organic phase is
extracted and dried over magnesium sulphate then the solvent is evaporated under
vacuum. The residue obtained is chromatographed on silica gel with the following
eluent: 100% dichloromethane to dichloromethane-methanol 95-5. 7.6 g of expected
product is obtained in the form of pale yellow crystals (vield = 74%).

TLC: Rf=0.23 (eluent: dichloromethane-methanol 95-5 on silica)

1H-NMR (CDCls); 6 1.47 (s, 9H, tBu); 1.92 (m, 6H, CH2-CH2-CH2-NH,
CH2-CH2-CH-CH2-CH2); 2.05 (s, 3H, -CH3); 2.42 (s, 3H, N=N-CH3); 2.72 (1, 2H,
CH2-CH2-CH2-NH); 2.85 (m, 1H, N-CH2-CH2-CH-CH2-CH?2); 2.97 and 3.65 (2m,
4H, CH2-CH2-N-CH2-CH2-CH); 3.47 (m, 2H, CH2-CH2-CH2-NH); 3.5 and 3.7
(2m, 2H, NH-CH2-CH-NH); 3.9 (m, 1H, NH-CH2-CH-NH); 4.97 and 5.55 (m, 2H,
NH mobile); 6.37 and 7.25 (2d, 2H, CH=CH naphthyridine)

MS: 482 (MH) +; 426 [MH - tBu]"

Stage 2

A a mixture of 750 mg (1.56 mmoles) of 2-Amino-3-[(2.5)-dimethyl-6-[4-
(5,6,7,8-tetrahydro-[ 1,8]naphthyridin-2-yl)-pyrimidin-4-ylamino]-propionic acid tert-
butyl ester in solution in 350 ml of tetrahydrofuran and 7 ml of triethylamine, is
added dropwise 322 mg (1.56 mmoles) of chloride of 4-methoxy-benzenesulphonyl
in solution in 35 ml of tetrahydrofuran. The reaction medium is stirred at ambient
temperature overnight. Then, the solvent is evaporated under reduced pressure (2
kPa} and the residue is chromatographed on alumina with the eluent following: ethyl
acetate-dichloromethane 50-50 to ethyl acetate-methanol) (98/2).

is obtained 2.02 g (yield=68%) of expected product.

- TLC: Rf=0.25 (silica gel, eluent: ethyl acetate-methanol (90/10)

1H-NMR (CDCl3); & 1.32 (s, 9H, tBu); 1.9 (m, 6H, N-CH2-CH2-CH-CH2-
CH2, CH2-CH2-CH2-NH); 2.05 (s,3H, -CH3); 2.45(s, 3H, -CH3); 2.75 (m, 3H, N-
CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2.95 and 3.7 (2m, 4H, N-CH2-
CH2-CH-CH2-CH2); 3.47 (m, 2H, CH2-CH2-CH2-NH); 3.8 (m, 2H, NH-CH2-CH-
NH); 3.85(s, 3H, Ph-QCH3); 3.95 (m, 1H, NH-CH2-CH-NH); 4.65 and 7.1 (2m, 2H,
NH mobile); 6.42 and 7.25 (2d, 2H, CH=CH naphthyridine); 6.92 and 7.75 (24, 4H,
CH=CH benzene)

MS: 652(MH) +; 650(MH) -
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Examples 68 to 80
Stage a: activation of the alcohol

1.5 equivalents of di(N-succinimidyl)carbonate is solubilized in 4 ml of
methylene chloride. One equivalent of alcohol solubilized in methylene chloride, as
well as 2 equivalents of triethylamine are added at ambient temperature. The reaction
mixture is left under stirring for 6 hours.

Then, if the activated alcohol formed is stable, it can be isolated by extraction
with ethyl acetate and washing with sodium bicarbonate before addition of the
amine.

Stage b: addition of the amine

0.8 equivalent of ter-butyl ester of 2-amino-3-{2,5-dimethyl-6-[4-(5,6,7,8-
tetrahydro-[ 1.8]naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino } -propionic
acid, as well as one equivalent of triethylamine are added to the activated alcohol.

The mixture is left under stirring overnight at ambient temperature.

The reaction mixture is then extracted with ethyl acetate after washing with a
saturated solution of sodium bicarbonate. The organic phase obtained is dried over
magnesium sulphate before being concentrated to dryness under rednced pressure (2
kPa). The residue is then chromatographed on alumina with the following eluent:
ethyl acetate/isopropyl ether to 100% ethyl acetate. The expected ester is obtained
with a yield of 38 to 90%.

Stage c¢: hydrolysis of the ester

A mass mc of (1,l-dimethylethyl) 3-[[2,5-dimethyl-6-[4-(1,2,3,4-tetrahydro-
1,8-naphthyridin-7-yl)-1-piperidinyl]}-4-pyrimidinyl Jamino]-N-(alkyl)alaninate in 5
ml of dichloromethane and 500 pl of trifluoroacetic acid is stirred at ambient
temperature until the starting product disappears according to TLC (silica gel, eluent:
CH2C12-MeOH-H20-AcOH 90-10-1-1). Then toluene is added to the reaction
mixture for evaporation to dryness under reduced pressure (2 kPa). The residue
obtained is solubilized in a minimum amount of dichloromethane then poured into
diisopropyl ether. The precipitate is filtered, washed with pentane then dried. A mass
mp of expected acid is obtained in the form of powder.
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Exanpl e 81: Synthesis of the tert-butyl ester of

2- cycl ohexyl net hoxycar bonvl am no- 3- f 2, 5-di net hyl- 644-
(5,6,7,8-tetrahydro4l _
81napht hyri di n-2-y1) - pi peri di 89 -y13- pyri m di n- 4-yl am

nol -propionic 5acid Stage a: Synthesis of the

activated al cohol N-succinimdyl carbonic acid
Eé@%ﬂ%%@xylnethyl ester 5.38 g (10.5 ol es) of
Seinthédisefithe ity dstet of Denelobex vimsibbiNatboa@Mniino-80(28-dimethyl-6-[4-
PSS BRE e biryl Bipefios b p BB e fyamigo -oropionic
atiéne chloride and 4.92 ml (35.1 nmol es) of

tri am ne are added at anbient tenperature. The

rea%%g%% m xture is left under stirring overnight.
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IR P oS e TS Y gligt as ¢ i in the
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nd . CH@CH- 2- 20 CH2); 2.85 (s, 4H,
foflomingsteses vgwitative Yisld) g 2H 0000 CH2- cycl ohexyl )

St aQECHRT = 0.84 (silica gel, eluent: ethyl acetate —triethylamine (90-10).

1H-NMR (CDCI3): § 1.02 (m, 2H, CH2-CH2-CH2-CH2-CH2); 1.25 (m, 4H, CH2-

CH2-CH2-CH2-CH2); 1.75 (m, 5H, CH2-CH2-CH-CH2-CH2 and CH2-CH2-CH-CH2-

[¢]

CHZ2); 2.85 (s, 4H, CO-CH2-CH2-CO); 4.15 (d, 2H, OCOO-CH2-cyclohexyl)

Stage b:

8.8 g (17 mmoles) of 2-amino-3-{2,5-dimethyl-6-[4-(5,6,7,8-tetrahydro-[ 1,8]naphthy-
ridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino}-propionic acid ter-butyl ester, as well as
2.47 ml (17 mmoles) of triethylamine are added to 4.35 g (17 mmoles) of activated alcohol in
solution in 250 ml of methylene chloride.

The mixture is left under stirring overnight at ambient temperature.

The reaction mixture is then extracted with ethyl acetate after washing with a saturated
solution of sodium bicarbonate. The organic phase obtained is dried over magnesium sulphate
before being concentrated to dryness under reduced pressure (2 kPa). The residue obtained is
then chromatographed on silica gel with the following eluent: ethyl acetate/heptane to 100%
ethyl acetate. 6.9 g of expected product is obtained. ( yield = 65%)

TLC: (eluent: ethyl acetate-dichloromethane 50-50 on alumina, and ethyl acetate-
heptane 80-20 on silica )

TLC: Rf = 0.23 (eluent: ethyl acetate-heptane (60/40)

1H-NMR (MeOD): § 0.23 (m, 2H, CH2-CH2-CH2-CH2-CH2); 0.5 (m, 4H, CH2-CH2-
CH2-CH2-CH2); 0.65 (s, 9H, tBu); 0.82 (m, 1H, CH2-CH2-CH-CH2-CH2); 0.95 (m, 4H,
CH2-CH2-CH-CH2-CH2); 1.1 (m, 6H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH);

>

1.2 (s, 3H, CH3-); 1.62 (s, 3H, N=C(CH3)-N); 1.82 (m, 1H, N-CH2-CH2-CH-CH2-CH2);
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Sl%ﬁé&%ﬁ CH2- C112- CHCH2-CH2); 1.1 (m 911,
-CI12- CH C112- CH2, CH2-CH2- CH2-NH, CH3-); 2.55

( s, TheTr¢acting GfiHEY Nyt reiaifircl¢andutify the addition.

N- CH2- CH2- CH- C112-CH2); 2.97 (t, 211, CH2-CH2-CH2- NH)

; 2.52 and 3.97 (2m 411, N CH2-CH2-CH CH2-CH2); 3.5

(m 211, CH2-012-CH2- 25 NH); 3.7 and 3.97 (2m 211,

NH CH2-CH- NH); 3.87 (m 211, NH CO Cl12-cycl ohexyl);

4.35 (m 111, NHCl12-CH-NH); 6.3 (m 111, nobile NH);
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M5: 566( MH) +; 283(MH) 2+; 564( MH) -;

426( M+ 00Ccycl ohexyl )+ Exanple 83: 30 Synthesis of the
hydr ochl ori de of

2- cycl ohexyl net hoxycar bonyl am B?- 3-t2,5-dinmethyl-6-1-4

i 5, @he, sBivent i diengreidlly, dapaelt Y imdienreduset) prodspey (2diPa), the solution
céﬁstt%ién?[ﬁé’g H]Igblqllﬂ’ln%]ﬁ?l% %g]s ol t@ég%%?cp info 1 Bifit %f }sgf)}ob?fjétxér then into 500
ng-of pehigh@tye pretintaty feniedniy fittened thed-driRd Sndérmmtinm.- 644-

(5, 885 Bof LhBAYA @ lidoBhARNt YT 1 di - 2-Y1) - piper i din-

I -yl kpyrim di n-4-§y am no -progl onic 35 acid

tert (RELY: § 9200, H, G2 LHBLHA-GHRAGHD; b23 (m, 4H, CH2-CH2-
CHZ- 0 ORE}; hoqte (298] @ngl.@% Pﬁ,r SHSCERICHEGH CIROCA?2, CH2-CH2-CH-

B 5, 000 o Gl cRL PO 0 S e sy 265 an

3053@:@, ai, M-@(EHQL%E-GEZIFM) ¢herar(t, i, i g&-tjml-FHz.-NH); 2.95 (m, 1H,
. ol vent..j-s [
NECRCRR CH O Gy, 52 8 £ GG NER 3ty e
N#b| 2H.i BWH-COHtHE2-oydighexyhl didr(m HApNHEECHE-GISINIEN6.4%5and 7.37 (2d, 2H,
ORRuT i : i of; 11l ether then into 500
- %ﬁgﬁgfﬁ%’g}%?é)t %’g?mf fcla%ff ﬁlg)pg?g%bor med is filtered then
dri w:&@a@\ﬂ{\)ﬁ@lﬁéwﬁz@uﬁb»of a white powder is
obt ai ned. 51H NMR (CDC13): 60.95 (m 2H,

PR ST & it Kyt L 8

CH2 PfatReoCH CH2- CH2, CH2- CH2- CHCH2- CH2); 2.02 (m 9H,

N- - - CH2- CH2%H2 12- NH,  CH3-) ;. 2. 65 and .

3. 7809 %{Som_lé%gz 6 L0aL5: I )at ;40 g\ﬁt?l(lpa pgff jﬂstrm at 1 pg/ml

(dDupiogHR-cCrizag\birffer2 005 MncarbbhatbNGEE 6H29 6)+ THn&ti2)ay, the wells are

eliﬂgéﬁldl_lﬁﬂﬂzﬁg %@rﬁﬁ?_g)c% eX§?Cf(f§(2&§l{l l(lrgnf‘f’ari:uf’_ﬁ%ntammg 0.5% BSA
eG4, )dor Nipur @ abig dempgztufeendep gantleGHedig at 125 rpm. The wells are
wRsH¥at &y rieled) ewashth B bhfer: 1S CBHQ{AJIS% U@S"/b@we@%zﬁm}'l 7.7) then the

3(MH-tBY)2+ " Pharmacagl ogical te
f“i\% $?FF\9§%1‘?%P§8‘€$‘1@%%§B§ B¥defav(33) ELI SA test
15P4@ubefihcubation B6ffwyel | Maxi Sorp pl ates are coated

' t 40C Wi 100,pl .of Kistri t |19/ )
Dg;ﬂ@#‘?'éﬁ o, afiion bl Bsmtpafe <8 bssepd Pp Shadicha Bertited in 2 50:50
[3)/warreninbxe) day, the wells are enptied and the

[ i £l f i uf f.er-s; o
LS L B A SR 57 16 i
mRETRaton b e edeniekacsatriing i el tatabt dfire¢eptprand B2sordimmto the ligand).
THhHgarl, hise bh¥odll In fi &l

I . 15 S0 o R g
mﬂﬁ@“@@ﬁ’@ﬁgﬁ’é\e 8P %ﬁnpﬁgtaﬁi%ﬁ Bf¥er: 40 pl of
| ncilbatvelinarb afdifwashed sif tikidd, én inagbaldd fok AL atlali®ient temperature

B SN RS L RS0 Sy oy coupld o
a peroaisiasy (Thef4B42t BRPantibody is dikttdioisndibasion buffé GO HM TRIS pH 7.4;

Pt iging aine : . oy )
0% BRSOy Tl 00 LB GACRY by, AEIP SRR, affo m ach)
Thedilytiogdn i be alapted @ecardingpie tie hateh afreceptonduct s to be

St UthEGeld feGhen W i 88l gand- i
er a? ure evvi th ﬁé&ﬁ?}sgﬂtgﬁlﬁ ??fé&qgfég%%ne?p% ﬁ%ﬁlgm\}\% In?csep?tor bond is

te
Caﬁ?%? S0RIH0EA PeEFIdass deysigrer kit ndipsaweld Pernxidaspy Subgfrate System
Kakegnati; ®ef citsopm-@dure 30 with gentle stirring at 125-
rpm in the presence of 100 pl of anti-receptor
anti body coupled to a peroxidase (The 4B12- HRP
antibody is diluted in incubation buffer (50 nM TRI S
pH 7.4; 0.5% BSA; 0.05% Tween 20; 1 rnM WMhCl12; 50 pM
CaC 2; 50 1.1M Mgd 2; 100 mM NaCl). The dilution is to
be adapted according to the batch of receptor.
The wells are then washed six tinmes before neasurenent
of the ligand-receptor bond is 35 carried out using a
per oxi dase devel oper kit (TBM M crowel | Peroxi dase
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The enzymatic reaction devel ops between 6 to 10

m nutes for Kistrin/ayl33 then its 5 devel opnent is

st opped by the addition of 100 0 of 1M phosphoric

acid. The optical density is determ ned at 450 nm

Expression of the results he follow ng curve is

pl otted: the bond percentage a4 a function of the

| ogEhis kitrooofairsacfiastoh oé sibstreted, 365.5 thganethylsbenzidiviet 0.4 g/l) and a

h
ﬂ;s&{ﬁ r(Ol%?gv\nH%éz ﬁg?ﬁtﬁtgén*i%gld %ﬂ@l&lﬁ?f%’lw} O%ELQ %%uﬁ%uénpA is mixed
wiB gae valupige! e@ﬂcwwg%eﬁ:dlstshuﬁdat arate al g el

in Tﬁ?eﬂi}%ﬁzﬁcﬁa&font a@zetu hRS{ect06) 66 NN Riduddy B Kﬁﬁ‘m/ow& then its

o uen is 4amne Oy Thhadsge i OOk pBesketi e B sigfoal densic

istdeterparedtaby3(oie. hor mone (PTH) in a
théﬁ IfEar at h | de tom zed (TPXT) rat nodel
i "f‘séﬂnl eo]fes fhe resorption is induced in TPXT
r at Shhjollosnifgisityn ioploEEH thadonti@excaniage mopsundtidnorfethe logarithm of
eicﬁ%gﬁ&ﬁlhgﬂorﬁﬁiethgr%feﬁ%&gmpy the concentration of

calciumin Mal e Sprague Dawl ey rats

wei Boni sachl pgodugh the alSh hyr@ﬁémateﬁyﬁ%oa@@g ot¢i #esyl foljpyeing formula:
ICSU=$BGF Brigpt ected to a standard diet containing 79

R)" and Vol vic water. The effectiveness of the

thyég ﬁgﬁlﬁg}lﬁbbﬂ@dpmah%n@&"@g}ﬂpwu%asun ng the

ConBei £Mintnem ®onén the ptdsencéofsiey highdt cncenigdtiodroftieproduct.
operation in animals which have been starved since the

previ us r*lny The rats are cophsidered-—as
t hyr opar at IBXAi dect oi/¥el IoheinM)he Ca I(—:vel s in the
serum %Ltess t han 80 ng/l The PTH (1-{34) of the rat
( Bachem—+s—dt-ssotved—n-0-+5Mof—NaCt—€ys. HC1 2% and
delivegred by désnot i ch‘mr}D@Qﬂms (ALZET 2Q01D) at a dose
of 200 gxol / kg/ The m ni punps are intrioduced into

t he i ntraperitoneal——cavities—under—amaest hesi a
(kef&WYIHENVIV) 75 ng/ kg and acepromazi ne - 2.5 ng/ kg)
of the TPXT rats which have been starved since the

YR R B @ FNFQogPhe (P11 R dpyrpppgathyroidecto-

mmedc(ﬂrEKTomthmdbEst ed or the vehicle (controls and rats
treated with the PTH) are adm nistered tw ce by
sub-cut aneous route (2 nl/kg of body weight) at tinme O
andStdmhigties oabore rasheptionds tndyced e TPXTursisobly perfmsion of PTH and the
J{éﬁoh@ §fli]dn§ r@s%gétidﬁuﬁgnfoﬁ{tofeﬁ %y@?@(&él@elﬁf’a%) of @Bc%lhﬁp%gsemm

e tre IS CO l'ecte

dechsia Saresie Dawiey 5its seighingl 052¢ & aedhyirppaiamidectomized. The rats
ar3 QB eteintd 8 lstahBard diéttc%ﬁtaﬁ g G!lﬂdga('@AR)"alﬁf U8Kid Rater. The effective-
i

obt concentrati ons of

nesy c&ﬁg Lhe Segﬁgm}péaﬁ@m)é& ‘rﬁ§,te orp?%g{lp% the crmcentlra‘ﬂo%:gl of Ca in the
se(r@nkﬁad@s rafenthe apetratignan ahiohls baidyisive serrsarvep saice the previous day.
Thé 9.:1% 09 B4 ad yr%‘l"ngra ny?mdectomlzed when the Ca levels in the serum are less
than 80 mg/l. The PTH (1-34) of the rat (Bachem) is dissolved in 0.15M of NaCl Cys.HCl 2%
and delivered by osmotic minipumps (ALZET 2001D) at a dose of 200 pmol’kg/h. The
minipumps are introduced into the intraperitoneal cavities under anaesthesia (ketamine —
75 mg/kg and acepromazine — 2.5 mg/kg) of the TPXT rats which have been starved since the
previous day. The control TPXT rats receive the minipumps filled with the PTH vehicle.
Either the product to be tested or the vehicle (controls and rats treated with the PTH) are
administered twice by sub-cutaneous route (2 ml/kg of body weight) at time 0 and 3 hours

after the start of the infusion of PTH. The test is continued for the next 6 hours. At the end of
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5The di fference between the average cal cem a val ues of

the treated rats and the control groups is analyzed by
variance and by Dunnett's test. The activity of a

product is cal culated by the follow ng fornula:

Cal cenmi a (product) cal ceni a ?3PTH) % ef fect -x100

theoicratoent; all (iRThipod 1soqmlllcqm1 aﬂﬁrcimapmaltgm The blohé samples are centrifuged
apﬁmmo??§ 9{191.'11: V\A(e ﬂﬁ%uﬁxﬁ\ﬁ? dePB Jftsih ek

met hod descrl e active at ses
r angPREPI rcﬁﬁi’ft%aﬁ@eﬂsloﬂ%ﬁ’ waghfe @ﬂ@rwa&mwur@/hogcwmetry (Ciba-Corning)

usm ot TBNISAUh sy Rth € madi6plale r%%ssﬁ@ﬁ?'aﬂgdf(f ﬁlm twce 3
r.ou I n e rat

t,0..t W C 0 K
O AT s dHese Weqeﬁ?f?ﬁ 3&?%%ﬁﬁc%mag@ B of theoﬁr?ﬁwdaramnd the control
gmpmﬂdnabﬁe&bﬁwmeaﬁibﬁmmm%stehﬁr eof in the pure

sta SFLU S er gol.SoNer S arid if
app?gpgﬁg? £ €&§5$ (EHME%%QP”% ﬁicﬂﬂp%ﬁan@bner and
E/Z(ﬁﬂ%muﬁG§0¢@3)MEMbﬂHE(BﬁH$IO|Oglcal|y accept abl e
addggéﬁﬁnsalts sol.vates, _and 1§q$babolltes of such.

conpoun in which I) Rrepresénts an--X-al k-fl et

r adi Cealcamig (RRklbh cakegmiadeonssoylgen or sul phur atom or an

20 e prodaehs GaéoriRG t&\"ﬂh&ﬁvgﬁtlon' tSstéd By %é)&gﬁ‘loatd%@ri%ﬁd %ere shown to

b ear or branche%io cal containing |

& Bt OB DR Bogb P h GRS 10 HoaF Lo mEKERmEputaneous route and
atddsyd rangidi ihm toidé ainil/Btol twick 3D BaIR Y h1a0EteaR thetat

represents a nonoeyclic or polycyclic system each

ring being constituted by 4 to 1.0 aromatic or

non- aroi nati e nenbers, and being able to contain | to

4 25het emat orns chosen from nitrogen, oxygen or

sul phur and being able to be itself substituted by one

or nore It groups defined hereafter, or a radica
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30for which G represents an aronmatic or non-aronatic,
nonocyclic or polycyclic heteroeyelyi radica
conprising 5 to 10 nenbers and in which at | east one
of the rings contains | to 4 #itrogen atons, said

het erocycl yl radi cal being able to be itself
optionally substituted by a (Cl-CO al kyl am no radica
t beAdMSyl part of which in. linear or branched 95
chain can be substituted by a phenyl or heterocyclyl
radical with 5 or 6 nenbers containing 1 to 4

hé} er oAtpynsiidine sempbdurshofigeherapfonnuiaxy)gen. or sul phur,
and n represents 1 or 2, or a radical for which G
represents an aromati ¢ nonocyclic heterocyclyl radica
with 5 or 6 nenbers containigg 1 4 nitrogen atons
and substituted by angral kyl ( am no radical the

al kyl radical of whic caﬂﬂLiEEEf be substituted. by a
phenyl or aromat LC ﬁgpcyclyl raﬂ}ca

10with 5 or 6 nmenbefjs, containing|a heteroatom chosen
from nitrogen; oxygen om sul phur;RBl represents a
hydrogen atom a (14)3yaryl; (C5-Cl4)-aryl -

Cl-C4)-al kyl - group; radi ca

non- substituted, nonosubstituted or disubstituted by

an 15al kyl radical and/or an acyl radical containing 1

t & et athreatsomsric Hormpe praseinins the pyrdr afe randt witurgs of such

het@gigomalsOahd 3 BpirberiAE, 0B pudd Fatdbitler, BEIgudd Z isomer and E/Z
cont ai ni n? 1 lio 4 ar.bg}n. at.ons; anb@m gq? xr adlq?al

nOR s £F ¢ WER d2% PRYSRIELY i 2erer@blsr additipnstaltsyselyatsy and
ame@bélytes oflich abmpodidey an acyl 20radi cal cont ai ni ng

t éﬂyﬁrbon atons; a --(CH2) 0-2-0O2R3 group; or a

g ‘f‘ 0-2-0.R5 group; R3 represents a hydrogen atom a
-Z-02R5 radical, 25--S02R5 radical or a nonocyclic or
polycygﬁﬁ&wﬁﬁsten] each ring being constituted by 4 to

10 aromatic or _non-aromatic _nenbers, the ring or at
| east one?yrXelketlst radisalclon vdid Kgs #n LBYZENHEBRbHE 8fem or an —

chosen fr B8R’ Nrad@cad forSwhish Bt istuhRdto fin ROAT SUP ShbdrWreHanched
by one or alﬁt})lf I%dﬁclall cgrﬁz%lm%%l Is’to 4 carbon atoms, alk represents a linear or
branched alkyl radical containing 1 to 4 carbon atoms and Het represents
a monocyclic or polycyclic system, each ring being constituted by 4 to
10 aromatic or non-aromatic members, and being able to contain 1 to 4
heteroatoms chosen from nitrogen, oxygen or sulphur and being able to
be itself substituted by one or more R° groups defined hereafter, or
— aradical

/(CH2)n
—N (1a)

G

for which G represents an aromatic or non-aromatic, monocyclic or
polycyclic heterocyclyl radical comprising 5 to 10 members and in
which at least one of the rings contains 1 to 4 nitrogen atoms, said
heterocyclyl radical being able to be itself optionally substituted by a
(C1-Cy) alkylamino radical the alkyl part of which in linear or branched
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30R4 represents OH, (Cl-08)-al koxy-;

(C5-Cl4)-aryl - (C1-C4) - al kyl oxy-; (C5-Cl14)- aryl oxy-;
(C3 -C12)-cycl oal kyl oxy; (C395C12)-eyel oal k E-C4) -

al kyl oxy-; (Cl-05)-al kyl carbonyl oxy-(C -C4-all cyl oxy-;
(C5-C14) - ar yl (C t-C4)-al kyl car bonyt oxy4Cl - C4)

al kyl oxy-; &(c%ﬂ)‘ég'?% gt ﬁﬁ%ﬂ&ﬁ@%@ﬁ&ﬂo@%l 12 @)1 with 5 or 6

C5-Cl14 | b
<(an am nZJ ?%ﬂn@ﬁs ?Rmalg%slt Ot%ir{l@tgro"gf%rn?ﬁg g"f’%t Iﬂfré%éno prygen

di SUbStltUto?Qul raaddGl repfsaktky lor anet/ or (C5 C4)-aryl
and/ or (C5-Cl4)-aryW-C4.)-al kyl- radical and/or a
(Cl- 05) ~acyt? AR cal; or the remainder of a Dor L
am no acid; R5 repr esents (C4-C8) - al ky1;

(C5-C14)-ary|; (C5- -aryl-(Cf-C4-al kyl . -; (C3 C12) -
cycl oal kyl or (C3-g12)-gycgoalkyl - (GiyC4) - al kyl -
bi cycl oal kyl - (C t- - rrieycl oaI kyl -(C

1-C4)-al kyl -, said aryl, alkyl, cycloal kyl {
hi cycl oal kfpr sthicht 6 @p‘éqsgtgp ke arp@gﬁlfé g}@ogéqlwgheterocyclyl radica

EO n-substi t\i‘iﬁf"g 09 6 BBk bhamhiny 1 ene Iﬁﬁ'ogmrﬂoI&Q ead substituted
e iy )eS ZI yqnd@@’?&ﬁ(%) %&goor‘éfiwf t{i’lﬁ iag(yY BaYOf which can itself be

C4) al kylsabdtipltedbly- 3 phaiiyh cocygrom@tic monocychc heterocyclyl radical
- C4 al kyl ox bo K h&¥en fr itr
subst i t ut ea*’ﬁyg oﬁe%’oetnr?%lrsé¥ nt@%%@ﬁyg%ﬁ’éw&- SRR
' 5C141) - ar yixyg<r @isglphar;y14Cd- C4) - al kyi -; (C5-C E
4) - ar i - ) -al kyl oxy- or (C5-Cl4-heteroeyclyl,
11) & épe csen?

resents a radical r i C ' hgsen
fromthe f élhly@;r\%ﬁgatpau Rdgrse) 'arﬁe{ 5 %T'(&'@faﬁlfﬁ‘rﬁoup’ an
represent s a@iddofdiyr hbl@-sﬂfstmﬁécy ay@ldsebssiyiged oy desabdtituted by an

5 hon-ar omat PR patiseh et afy ot RATEAAF 0k gmon ppms

20

25

30

35

ri ngs Rompmsaitng 1 to 4 nitrogen atom and being able

to itself be %@g% ta‘cbtn?d Qfal PR ﬁ&gstlhylto o% QRGalRY] radical

more R gaups rep resents an al Kyl f\ q
cont ai ni ng cbntagning da‘iob‘br?a’éloﬁn%omﬁ b ﬁ‘é‘a}o B} gepkgtituted or

chain; a cyghiRlkykutb@dr cBbubs@iicdi By g éikj!lora&cﬁhlabdmr an acyl
atons; or an ald%?l“%?ﬂ or alk [.titio radi

k
part of whi@Hcd ol 0. Gty aSnb AL CRY ) LB RRE Houp; or a
or branChed—(ch)crb-OR?gron R4 and R5 are defi ned as

previ 0ﬂ5 e\f)resents
a hydrogen atom
- —C02R5 radical,
— an —SOzR5 radical or
— a monocyclic or polycyclic system, each ring being constituted by 4 to
10 aromatic or non-aromatic members, the ring or at least one of the
rings containing 1 to 4 heteroatoms chosen from N, O or §, substituted
or non-substituted by one or more R’ radicals,
R* represents
OH; (C;-Cg)-alkoxy-; (Cs-Cia)-aryl-(Ci-Cs)-alkyloxy-;  (Cs-Cia)-
aryloxy-; (C3-Cyp)-cycloalkyloxy; (C3-Cpp)-cycloalkyl-(Ci-Cq)-
alkyloxy-; (Ci-Cs)-alkylcarbonyloxy-(C;-Cs)-alkyloxy-; (Cs5-Cy4)-aryl-
(C1-Cy)-alkylcarbonyloxy-(Ci-Ca) alkyloxy-; (C1-Cs)
dialkylaminocarbonylmethyloxy-; (Cs-Ci4)-aryl-(Ci-Cy)-
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Ris defined as previously in or Ris defined as
previously inlIl); le, R3, R4 and R5 are defined as
previously in O; R2 represents a hydroethyl radical, a
fornms'', radical or a disubst?d uted am no

radi cal the substituents of Wi ch foun together with

the nitrogen atomto which they are attached, a

sat ur at ed @nlkyhsdihotaab@dIheh@EoREY @heanhide aadidalongsustitoted or

6 nb dlt) js defi [ Ly i ;

O S bl of BB pRL Y SR B 6
are defi nesnddsr piBVG1@ualyl (G ACs)Akyl-R3radepl eseiirs aa (C,-Cs)-acyl
linear or Pafd?eamfﬁxe( ehnfifile G lor anlifiG 8l al kenyi

radi cal, optiona stituted y an ary nono or

pol ye%r¢%e$@$er ocycl yl radical w t h 4to 10 menber s,

t2 gepgg: gglssé)lecg)aau@m e(dscc@f-ar%ub% %’fbcclm Al 1ITO(C-Cra)-
am no, (C1°Y y}%@[ﬁ Q’gcycg@ﬁw 118?1r’a ¥fi<¥a’lky1 (Ci-Co)-
phenyl, cyalkgph emcl_yc]oalkpb(m@;)&ﬂkyd;- hehldr oyl wlkyl, cycloalkyl,
cont al nl Oy 48 BRI SERAS OBLELL hERSMsituted or

oxygen or suf’phur i ca
radi cal -SSlmiﬁltqdqumlorR@rﬁBpg@SBms (C| C8) - al kyl ;

(Cs-Gf) ¢ %E%E ts (C5-Cl14) -aryl- (C1- C4) alkyl -; (CS C12)
30 cyclo ? or (C3-C12)- cycl oaI a/ sC 4) -
bi cycl oal k q ogam) amyne; mirghydroxyl, (Ci-Ca)-alkyloxy-; (C1 C4) alkylthio-;

tri lcyC: Ea: (@'}C;()Qlkﬁﬁ))l}l)(}ﬁin& carbbi‘}e (WGL -@H{‘Moxy@drké‘ﬂyl- (C1-Cy)-

cycl oa e ric radi cal s

oy o e hPa i ety B35 el S Stams, (o

?Egugi 4;:ho€ar)raf>ﬂm COD-aBA) (Al Jeylkgls] &@%914) -aryl-(C,-Cy)-alkyloxy-
a 0X or

35het er ocy@?&?;@ﬁbgﬁa&%@éntg 98 (CI CO al kyl

sibstituted by a radical as defined for R5 or by a
(C5- CROepeydnpxy radical, the aryl or cycloal kyl

radi cal s t hensgl yes being able to be substituted by
one or more?fddighdical's; or RS represents

Y W

for which G is chosen from the following radicals:
— Het-NH-CO-;
— Het-NH-CHj-,
— Het-,
Het represents
a monocyclic or polycyclic system, each ring being constituted by 4 to
10 aromatic or non-aromatic members, the ring or at least one of the
rings containing 1 to 4 nitrogen atom, and being able to itself be
substituted or non-substituted by one or more R° groups;
R! represents
an alkyl radical containing 1 to 4 carbon atoms in linear or branched
chain; a cycloalkyl radical containing 3 to 6 carbon atoms; or an
alkyloxy or alkylthio radical the alkyl part of which contains 1 to 4
carbon atoms in linear or branched chain;
RZ, R3, R* and R’ are defined as previously in I);
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a cycl oal kyl, aryl or nmono or polycyclic heterocyclyi
radi cal optionally substituted by

trifitioronethylal kyl oxy or Clv7CO aryl radicals; or

R S represents (G -CO al kyl am no; ((23-Cg)

cycl oal kyl am no; arylam no or hetero- cyclylam no the
aryl of jbat&iaey ptkioRBrh Ipf which are nono or to

pol ycyclic, these R 3 radicals being able thensel ves
to be ¥ubstituted by a hal ogen atom a nitro, amno,
(Q@pC, i) alkyloxy, (.C. 1-C4) alkyl oxyearbonyl, aryl or
azyl alclgyl rﬁad‘%cal t he 1aI.k > part of which contains 1
to 4 cArpSANSY EhreyRUusly Be8F or branched chain: and R'S
r epr esRhRe, REmd(RCl ar©ddfireetl lay peeviouslydn Ddi ( Gi - CO

al kyl qulré?regggg cal the alkyl parts of which can
together tTorma heterocycle with 5 to 7 nmenbers, wth )
the nit r ogen hadroxymetyylrdisalt adprmylgadicgleiga gisubstituted amino
aryl am no, radigAlkié cEBstiflhRMBMEhie fdiet ®gedeaivikiithd KitroGéd atom

am no radical th ryl or heteroaryl di cal of which
i s nono or tBon}‘&sctﬁF% A FHRGIr its r%{e?oorlﬁn%ﬂtgfl gheierocycle
20t he het ercoatajling 4dh € alentbeisngndabl e to contain 1. to 4

het er nat. . .t rogen, oxygen or sul phur;
and Rr?éggéelf[}eﬁggﬁgegl{)*%%sly in1l); or 25R R2, R3
and R&rare defined as previously inl); Rl is defined

asN;revi ously in H; or VI) R R, R3 and R4 are

defi'ned.a fHpr((iavi ous]y | ul % 30R2 is defined as

previ olﬁéﬂ‘isF ngd 331 9reVighsIRIN BY; and R2 are defined as

previ orSRY, dnd F;arddefireddepicvasigsn Py evi ously in I);

and 33[53 1S d(;fined as previously in1V); or VIIl) R

R and RZPEFE"Yef i ned as previously inll); 99 R4 is

def i ned —asa pineari absinched (©,-CaradkyRar i(S2-Gef dlkeny] aadical, optionally
previ ously gyt byP4n aryl or mono or polycyclic heterocyclyl radical with 4

to 10 members, themselves being able to be substituted by one or more

radicals chosen from hydroxy, (C;-Cs4) alkyloxy, amino, (C;-Ci)
alkylamino, (C;-Cy4)-dialkylamino, phenyl, cyanophenyl or monocyclic
heterocyclyl containing 1 to 4 heteroatoms chosen from nitrogen,
oxygen or sulphur;

—~  a—-COR”’radical,

- a—C02R5 radical

— an—-SO,R™ radical

R’ represents

(Ci-Cg)-alkyl; (Cs-Cig)-aryl; (Cs-Cia)-aryl-(Ci-Cy)-alkyl-; (C3-Cia)-
cycloalkyl or (C3-Cy2)-cycloalkyl-(Cy-Cs)-alkyl-, bicycloalkyl-(C;-Cq)-
alkyl-, tricycloalkyl-(Ci-Cs)-alkyl-, the said aryl, alkyl, cycloalkyl,
bicycloalkyl and tricycloalkyl radicals being non substituted or
substituted by one or more R’ groups chosen from (C;-Cy)-
alkylsulphonyl-; (Cs-Cq)-aryl-(C;-Cy)-alkyloxy- or (Cs-C14)-
heterocyclyl,

R’ represents
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R and R3 are defined as previously in!), "R4 is
defined as previo-usly inl), R is de-fined as
previously in Il); and R2 is defined as previously in
111), or 10 X) Rand R2 are deffined as previously in
), R4 is defined as previously inl); Rl is defined
as previously in I1); and R3 is defined as

previ ous: Y((:EIDCJI)?élkyl %i&_titdﬁéd ?fea &fjtﬁcd?'as ﬁéﬁl}éﬂeﬂof REGr a% a (Cs-C1a)
previously | . IS erirn S [Lev S 1 N, 0,

o°T s et | Halpabgiedly s asty reReioaRS) B Hlahuseyis? bring able t
as previ oub¢ yubistituted)byy e oRamel RR4adacads; def i ned as

previ gus ' ); R is defined as previously in Il);
2%R2 iRs Jgé]fe:s%(te% as previously in Il1); R3 is defined

as previ ouscyclpgikylpryl enmesn@r pplyaydlisdietareeychp sadical optionally

radical's canglutcl FHinaseasipalRAYRy bhE Ro [ RRyESANGLS; &
radicals (ih) in whiich Gis

1, 2, 3R4- RIS dr o- 1, 8-napht liyi 1 30yi, R represents
met hyl , R2(CeQpeskiamingEt (T4HCy) RS/ claiy®&aeinbs arylamino or hetero-
tl)fegéyl oxycg)gc?}gig%}noaﬁge |§14y1r81p rh%?ereonctygly%a%r 0%'\9Hitcﬁxélr'e 1113’1(5>n0 or
polycyclic, these R’ radicals being able themselves to be substituted by
a halogen atom, a nitro, amino, (C;-C4) alkyloxy, (C;-Cy)
alkyloxycarbonyl, aryl or arylalkyl radical the alkyl part of which
contains 1 to 4 carbon atoms in linear or branched chain; and
R"™ represents
a (C,-C,) alkylamino or di(C;-C,4) alkylamino radical the alkyl parts of
which can together form a heterocycle with 5 to 7 members, with the
nitrogen atom to which they are linked, an arylamino, aralkyl(C;-Cy4)
amino or heteroaralkyl(C;-C4) amino radical the aryl or heteroaryl
radical of which is mono or polycyclic and comprises 5 to 10 members,
the heteroaryl radical being able to contain 1 to 4 heteroatoms chosen
from nitrogen, oxygen or sulphur; and
R’ is defined as previously in I);
or
V)
R, R?, R®and R* are defined as previously in I);
R! is defined as previously in II);
or
VI)
R, R', R® and R* are defined as previously in II);
R?is defined as previously in III);
or
VII)
R, R' and R? are defined as previously in I);
R* is defined as previously in I); and
R’ is defined as previously in IV);
or
VIID)
R, R' and R? are defined as previously in II);
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irks<y---c"c-1\ N 25in which n represents 1 or 2.

3) The conpound according to any one of clainms | or 2,
in which R3 is a herizyl oxyczabonyl group or in which
R3NH forns an am de or urea function. 4) The
compound according to any one of tht... ;lanais | to

3, | n_ms%{i%%s%@vi&ysg%ﬁq?rhndan al kyl radi cal

containjn carbon atons, a hydroxynet hyl

r adi cak’ ipgefined agprevireuishit Y );The conpound according to
claimg, in which RR is nmethyl or ethyl, 101
ThISQconpound according to any one of clains 1 to 5 in
G r¥presents 7) A conpound of general Formula (In) \
- ... .WNahd R€are-d2fied A3 previously #l) N\ i n whi ch:

Fepr eseNAefined as previously in I);

R! is defined as previously in IT); and
R?is defined as previously in III);
or

X)
R and R? are defined as previously in I);
R* is defined as previously in I);
R! is defined as previously in II); and
R’ is defined as previously in IV);
or

XI)
R and R' are defined as previously in II);
R* is defined as previously in I);
R? is defined as previously in III); and
R?is defined as previously in IV);
or

XII)
R and R* are defined as previously in I);
R' is defined as previously in II);
R?is defined as previously in III);
R? is defined as previously in IV);

on condition that the above radicals cannot simultaneously have the meaning

R represents a radical (Ib) in which G is 1,2,3,4-tetrahydro-1,8-naphthyridin-7-

yl,
R! represents methyl,
R? represents methyl,
R® represents benzyloxycarbonyl and
R* represents OH or t.butoxy.

2) The compound according to claim 1 in which G represents a Het, Het-
NHCO-, or Het-NH-CH,- group with Het representing the following heterocycles:
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a poly-cyclic system each ring of which conprises 440
aromati c or non-aromatic nenbers, at |east one of said
rings containing 1-4 en atons; Rl represents an al kyl
radi cal containing | to 4 cantbon atons in |inear or
branched chain, or an al koxy radical containing 1-4
carbon atons in |inear or branched chain;, R2
represents an al kyl radical containing 1-4 carbon
atons, or a --(CF12)0.2-0R5 group; R3 represents 35an
- SO7R5 radi cal ; R R4 rgppesents OH, Cr C8) -

oxy group; R5 represents a -C8) - al ky N;LF
(C5-Cl4)-aryl grolip, which is unsubstltutéﬂ or
substituted with one or nore R groups; and R

represents a hydroxyl group, or a (Cd- - al koxy
group; as well ysi oL.o ly acgcept abl e addition
salts and solvaﬂgigfhereof ,L\ & onmpound

9.

according to cl ai th 7, mhere|H G represen S

The conpound according to claim8, wherein R3
represents an al kyl radical contalnlng I t@ 4 carbon
atons in linear or branchee.chain. R2 ent s an
al kyl radical i ni ng |ca)~bon at d

represents 5 representis a (Co-"

group, which is gubstituted with one or ndﬂé‘OH or
(Cl1-A4) - al koxy groups. 10, The conpound according to
claim8, wherein R represents an al kyl radica

containing | to 4 carbon Nln lin r >__ched
chain, R2 rep Fnt anR Y cal ng
carbon atons R4 esent N and R5 represents a

phenyl group, mhlah S substltuted wWith one or nore OH
or (Cl-C4)-al koxy groups. 11. The compound according to

claim9 or cIa|n110 wherein R3 and R2 ar Ehyl
groups. 3012. T ound adlcor di ng gp{?fi%ﬁ&fh
wherei n there u s 2-(
N
=
N N N™ °N N N~ N

in which n represents 1 or 2.

3) The compound according to any one of claims 1 or 2, in which R’isa

benzyloxycarbonyl group or in which R*NH- forms an amide or urea function.

4) The compound according to any one of the claims 1 to 3, in which R?
is a hydrogen, an alkyl radical containing 1 to 4 carbon atoms, a hydroxymethyl

radical or a fluorine atom.

5) The compound according to claim 4, in which R? is methyl or ethyl.
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i net hoxy- - benzenesul phon. yl am no) - 3-
{2,5-dinediyl-6-[4-(5,6,7,8-tetrahydro[ 1, 8inaplithyrid
I 0-2-y1)-piperidin- | 101
-yl 1-pyrimdin-4-ylarninia)-propionic acid. 13)A
process for the preparation of a conpound according to
any o of : r Iy
ac%/l 02®of a%r‘%s?rnlp&}l R&ch gﬂn?/%ft%i a\?lgtogl% f glglrlriupsrl B)s %%Ch
Hal U@qurpaens in which R, R2, R and Hal are as
defined previously in cI aim1 and Hal represents a
hal ogen atom on an a ormula 9 R
which Rs and R are de |ne|as previ ous the |n
the presence of a strong , ~or by cata W th
pal | adi um b) thenHV\/nen one w shes to obt ain a
product for which the It radical is saturated or
partially saturated, the product of general fornula
(r) is, if appropri ate subj ected to a hydrogenati on
st age, _ 10c) then proprl ate when one wi shes to
obt ai "a pyri ﬁ?’&P?ﬁé’ rgenerl Kpemyta @¥neral fornula (1)
for which R2 is hydroxynethyl, reduction of the
correspondi ng derivative for whichgR2 represents a
fortnyl radical, d) and/or/if appropriate,
when G represents a hetcrocycl$i nadical can-ying a
substituted am no radical, substitytd s the
correspondi ng product carrying a prithary ami ne
function on the heterocyclyl radigcal, e) then, if
appropriate, cleavage of thegRs- NEy,functli@n of the
product of general fornula (I rder to regenerate
the free amne, and c radi cal of -0O2-Rs,
-COR's, -S02-R3 or ure or optionally
substltut ed al kyI [ . / and R's are
defined as previ ous| Y5 fﬂ—<opti onal |y
hydrol ysis and/or esterification orx,arnidification
and/or salificatiort of the pyrimdine derivative
obt ai ned. 14) The conpound according to any of clainms 1
to 12, for use as a nedicanent. 25 15) A
phar megewti¢ical conposition conprising a conpound
according to any of clains 1 to 12, in the pure state
or in the feé’geé%@% of one or nore excipients, 16)

A phar maceuta p@lycwbtrpgsicm; gachatmg)oﬁwhghtaontpmcm-ls aromatic or
having an 3%%@919%@%@19&& Tt VieRR difae o ishi doﬂﬁgsl leOntaining 1-4

receptor, )
nitrogen atoms;

R! represents

an alkyl radical containing 1 to 4 carbon atoms in linear or branched

chain, or an alkoxy radical containing 1-4 carbon atoms in linear or

branched chain;

R? represents

an alkyl radical containing 1-4 carbon atoms, or a —(CHa)p..-OR’

group;
R’ represents
an —SO;R; radical;



104 17) A pharmaceutical conposition according to
claim15, having an inhibitory activity on bone
resorption or for the treatnment or prevention of

ost eopor osi s. 18) A pharl§aceutical conposition
according to claim15 having an inhibitory activity on
tunorous growt h or cancerous netastases, 19) A

phar maceur? eptese@gposi ti on according to clai m 15,

havi ng an aptj - i nfl ory activity or for the

t r eat nent opﬁppéez{;t'?mﬁ}{%@%ar di ovascul ar

i Odi sor deRSrepresettenosi s, arterioscl erosis,

rt ephropat hj Q. \retin hies. 0 e:. .0 :
conpound ac%?di%ﬁ% a?%"a%s?%? Cb“?%fyrlrsgriu}tg’o%?gﬁ ]fsolfrmS? Séltuted or
pr epar at i onsubbtitutededitle apeernmesR taieunsi edent i on or

t r eat mentROfepR{EMQOPOr OSI S. 21) Use of a conpound

di t f clai , | th
ot par &t 1 on® B REPUATBA(C I FOeHe FE%nhi bi t ¢ he
tunorous growt h or cancerous netastases. -mUse of a
d di t ¢l aj 1 2, f th
T e R A A

treat nrent of cardi ovascul ar di sorders, restenosis,

ar t er goscl ers L SmpeRMCREEIE Blafh 77 FhiRAPG Y&Rnts

[
/
N N S_ysj
H
9. The compound according to claim 8, wherein R' represents an alkyl

radical containing 1 to 4 carbon atoms in linear or branched chain, R? represents an
alkyl radical containing 1-4 carbon atoms, R* represents OH, and R’ represents a (Cs-
Ci4)-aryl group, which is substituted with one or more OH or (C;-C,4)-alkoxy groups.

10. The compound according to claim 8, wherein R' represents an alkyl
radical containing 1 to 4 carbon atoms in linear or branched chain, R? represents an
alkyl radical containing 1-4 carbon atoms, R* represents OH, and R> represents a

phenyl group, which is substituted with one or more OH or (C;-Cy)-alkoxy groups.

11. The compound according to claim 9 or claim 10, wherein R' and R?
are methyl groups.
12. The compound according to claim 7, wherein the compound is 2-(4-

methoxy-benzenesulphonylamino)-3-{2,5-dimethyl-6-[4-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino }-propionic acid.

13) A process for the preparation of a compound according to any one of
claims 1 to 6, characterized by
a) the action of a pyrimidine derivative of formula (II)
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in which R', R% R and Hal are as defined previously in claim 1, and Hal
represents a halogen atom,

on an amine of formula (III)

0O

HN\R3 (1

in which R? and R* are defined as previously, either in the presence of a strong
base, or by catalysis with palladium,

b) then when one wishes to obtain a product for which the R radical is
saturated or partially saturated, the product of general formula (I) is, if appropriate,
subjected to a hydrogenation stage,

¢) then, if appropriate, when one wishes to obtain a pyrimidine derivative of
general formula (I) for which R? is hydroxymethyl, reduction of the corresponding
derivative for which R? represents a formyl radical,

d) and/or if appropriate, when G represents a heterocyclyl radical carrying a
substituted amino radical, substitution of the corresponding product carrying a
primary amine function on the heterocyclyl radical,

e) then, if appropriate, cleavage of the R>-NH- function of the product of
general formula (I) in order to regenerate the free amine, and condense an R’ radical
of -CO,-R’, -CO-R”, -S0,-R’ or -SO,-R’*® structure or optionally substituted alkyl,
in which R>, R, and R" are defined as previously,

f) and/or optionally hydrolysis and/or esterification or amidification and/or

salification of the pyrimidine derivative obtained.

14) The compound according to any of claims 1 to 12, for use as a
medicament.
15) A pharmaceutical composition comprising a compound according to

any of claims 1 to 12, in the pure state or in the presence of one or more excipients.

16) A pharmaceutical composition according to claim 15, having an

antagonist activity on the vitronectin receptor.
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17) A pharmaceutical composition according to claim 15, having an
inhibitory activity on bone resorption or for the treatment or prevention of

osteoporosis.

18) A pharmaceutical composition according to claim 15, having an

inhibitory activity on tumorous growth or cancerous metastases.

19) A pharmaceutical composition according to claim 15, having an anti-
inflammatory activity or for the treatment or prevention of the cardiovascular
disorders, restenosis, arteriosclerosis, nephropathies or retinopathies.

20) Use of a compound according to any of claims 1 to 12, for the

preparation of a medicament for the prevention or treatment of osteoporosis.

21) Use of a compound according to any of claims 1 to 12, for the
preparation of a medicament intended to inhibit the tumorous growth or cancerous

metastases.

22) Use of a compound according to any of claims 1 to 12, for the
preparation of a medicament for the prevention or treatment of cardiovascular

disorders, restenosis, arteriosclerosis, nephropathies or retinopathies.



