
-------------- ---- --- ---- -- - - - - -- - -
PYRIMIDINE DERIVATIVES WHICH ARE ANTAGONISTS  OF THE
VITRONECTIN RECEPTOR 5 A subject of the present
invention is new antagonist derivatives of the vitro-
nectin receptor, their preparation process, their use
as medicaments and the pharma- ceutical compositions
containing them. A subject of the invention is the
pyrimidine derivatives of general formula (1):  0 R4
t0 R2 NH }  (I}  N -N R3 Y  RI  15 in which R, R', R2,
R3 and R4 have the meanings indicated hereafter, as
well as their  isomeric forms and their mixtures and
their physiologically acceptable salts. The  compounds
of formula (1) are compounds having a pharmacological
activity and  therefore can be used as medicaments.
They are antagonists of the vitronectin recep 20 tor
and cell adhesion inhibitors and they inhibit bone
resorption mediated by the  osteoclasts, They are
therefore useful for the therapeutic or prophylactic
treatment of  diseases which are caused at least in
part by an undesirable increase in bone resorp- tion,
for example osteoporosis. A subject of the invention
is also the processes for  preparing the compounds of
formula (I), their use, in particular as a medicament,
and  25 the pharmacculical compositions containing
them. Bone is constantly subjected to a dynamic
process which includes bone resorp- tion and bone
formation. These processes are mediated via
specialized cells. Bone  formation is the result of
the deposit of a mineral matrix by the osteoblasts and
bone  resorption is the result of the dissolution of
this bone matrix by the osteaclasts. The 30 majority
of bone disorders are caused by a disturbed
equilibrium between bone  formation and bone
resorption. Osteoporosis is characterized by a dry
loss of this  bone matrix. An activated mature
osteoclast resorbs the bone after adhesion to the
bone matrix via the secretion of proteolytic enzyme,
and protons inside the adhesion  zone, resulting in
depressions or hollows in the bone surface which
appear when the  35 osteoclast detaches itself from
the bone. 



Studies have shown that the fixation of the osteoclast
on the bone is mediated  by receptors: the integrins.
Integrins are a superfamily of receptors mediating the
cell/cell and more particularly cell/matrix adhesion
processes, including in particular   ---------- - --
------- ---------- 2 [err] as a blood platelet
receptor (fibrinogen) and [err] as vitronectin
receptor. The  peptides containing the RGD unit as
well as the anti u [err] antibodies are known for
their ability to inhibit resorbtion of dentin and
prevention of osteoclast adhesion on  the mineralized
matrices (Horton et a1_ Exp- Cell. Res. (1991), 195,
368). The peptide 5 Echistatine, isolated from snake
venom also contains an RGD unit and is described  as
an inhibitor of the adhesion of osteoclasis to the
bone and is a powerful inhibitor  of bone resorption
in tissues cultured in vitro (Sato et al. J. Cell.
Biol. (1990), 111.  1713) and in vivo in the rat
(Fisher et at- Endocrinology (1993), 132, 1411). The
(L433 receptor is a transmembrane glycoprotein which
is expressed in a  10 large number of cells including
endothelial cells, smooth muscle cells, osteoclast and
cancerous cells which thus leads to a
pluripotentiality of the compounds of formula  (1)
according to the invention In fact, the [err]
receptors expressed in the membrane of the osteoclasts
are the  basis of the adhesion/resorption process,
contribute to the organization of the cell  15
cytaskeleton, and are involved in osteoporosis. The
a"03 receptors expressed in the smooth muscle cells of
the aorta, stimulate their migration towards the
ncointima,  which leads to the formation of
arteriosclerosis and the occurrence of post-angio-
plastic reslenosis (Brown et aL, cardiovascular Res.
(1994), 28, 1815). The endothe- lial cells secrete
growth factors which are mitogens for the endothelium
and can  20 contribute to the formation of new blood
vessels (Angio genesis). The antagonists of [err]
integrin can therefore lead to a regression of
cancerous  tumors by inducing apoplosis of the
angiogenic blood vessels- (Brook et al. Cell  (1994)
79. 1157). Cheresh et al (Science 1995, 270, 1500)
have described anti [err] antibodies or  25
antagonists of the a,133 receptor which inhibit the
process of angiogenesis induced by  bFGF in the rat
eye, a property which can be used for the treatment of
retinopathies,  in particular in diabetics. The Patent
Application WO-A-94112181 describes aromatic or
non-aromatic  substituted systems and WO-A-94108577
describes substituted heterocycles as  30 antagonists
of the fibrinogen receptor and inhibitors of platelet
aggregation. EP-A 



528586 and EP-A-528587 describe phenylalanine
derivatives substituted by an  aminoalkyl or a
heterocycle and WO-A-95/32710 describes aryl
derivatives as  inhibitors of bone resorption by the
osteoclasts. WO-A-96/00574 describes benzo- diazepines
and WO-A-96/00730 describes compounds which inhibit
the fibrinogen 35 receptor, in particular
beazodiazepines which are linked to a ring with 5
nitrogenous  members as antagonists of the vitronectin
receptor. W09800395, W099/32457 and  W099/37621
describe tyrosine derivative antagonists of the
vitronectin receptor.  EP0820991 claims cycloalkyl
derivatives as antagonists of the vitronectin
receptor.   3  Other investigations have made it
possible to show that the acylguanidine derivatives of
formula (1) show marked activity as antagonists of the
vitronectin  receptor and of bone resorption mediated
via the osteoclasts_ A subject of the invention is the
compounds of formula (1):  O R4 R2  R I NH (I}  N R3
NY-, IO RI In their isomeric forms, in the pure state
or in the form of a mixture of these  forms, as well
as their physiologically acceptable addition sails, in
which 1)  15 R represents an-X-alk-Het radical for
which X is an oxygen or sulphur alomor an-NR'- radical
for which R' is a hydrogen atom or a linear or
branched alkyl radical  containing 1 to 4 carbon
atoms, alk represents a linear or branched alkyl
radical  containing 1 to 4 carbon atoms and Het
represents a monocycIic or polycyclic 20 system, each
ring being constituted by 4 to 10 aromatic or
non-aromatic members,  and being able to contain I to
4 heteroatorns chosen from nitrogen, oxygen or
sulphur and being able to be itself substituted by one
or more R groups defined  hereafter, or a radical for
which G represents a aromatic or non-aromatic,
monocyclic or  25 polycyclic heterocyclyl radical
comprising 5 to 10 members and in which at least one
of the rings contains Ito 4 nitrogen atoms said
hetcrocyclyl radical being able to be  itself
optionally substituted by a (C i -Cs)alkylamino
radical Ibe alkyl part of which in  



linear or branched chain can be substituted by a
phenyl or helerocyclyl radical with 5  I(C G  or 6
members containing 1 to 4 heteroatoms chosen from
nitrogen, oxygen or  30 sulphur, and n represents I or
2, or  ----------- - -------- - --- - ----------- A a
radical for which G represents a aromatic monocyclic
heterocyclyl radical  with 5 or 6 members containing 1
to 4 nitrogen atoms and substituted by an  [err]
alkyl(C1-C6)amino radical the alkyl radical of which
can itself be substituted by a  phenyl or aromatic
monocyclic heterocyclyl radical with 5 or 6 members,
containing  5 a hetcroatom chosen from nitrogen,
oxygen or sulphur; -RI represents a hydrogen atom; a
(Cs-C1)-aryl; (C5-C14)-aryl-(Ci-C4)-alkyl- group; an
amino radical non-substituted, monosubshtuled or
disubstiluted by an alkyl  radical and/or an acyl
radical containing I to 4 carbon atoms; - R2
represents a hydrogen atom; a halogen atom ; a nitro
group; an alkyl radi- 10 cal containing I to 4 carbon
atoms; an amino radical non-substituted or monosubsti-
tuted or disubstituted by an alkyl radical and/or an
aryl radical containing I to 4  carbon atoms;
a--(CH2)o_z-CO2R5 group; or a - (CH2)o-z-ORS group; -
R represents a hydrogen atom  15 a -CO2t5 radical, an
-SO2R5 radical or a mono cyclic 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, 0
or S, substituted or non-substituted by one or  20
more R radicals, -R4 represents OH; (CI-C5)-alkoxy-;
(C5-C14)-aryl-(CI-C4)-a]kyloxy-; (C5- C14)-aryloxy-;
(C3-C12)-cycloalkyloxy,
(C3-CI2)-cycloalkyl-(C1-C4)-alky]oxy-; (C1-
Cg)-alkylearbonyloxy-(CI-Cq)-alkyloxy-;
(C5-C,d)-aryl-(C1-C4)-alkylcarbonyloxy-
(Cf-C4)alkyloxy-;
(CI-C5)dialkylaminocarbonylmethyloxy-;
(C5-CI4)-aryl-(Ci-C4) 25
dialkylaminocarbonylmethyloxy-; an amino radical
non-substituted or monosubsli- tuted or disubstitutcd
by a (C,-C4)-alkyl and/or (C5-CI4)-aryl and/or
(C5-C14)-aryl- (CI-C4)-alkyl- radical and/or a
(Ci-C5)-acyl radical; or the remainder of a D or L  



amino acid; - R5 represents (Ci-Cs)-alkyl;
(Cs-Ct4)-aryl; (C5-C, 4)-aryl-(C1-C4)-alkyl-; (C- 30
C12)-cycloalkyl or (C3-C 2)-cycloalkyl-(Ci-C4)-alkyl-,
bicycloalkyl-(Ci-C4)-aliryl-,
tricycloalkyl-(C-C4)-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,-C4)-alkyloxy-; (C1-C4)- alkylthio-;
(CI-C4)-alkylsulphonyl-; carboxy;
(C1-C4)-alkyloxycarhonyl-; (Ci-Cs) C 1Lvemruh zd&bUi
}ii bwII'.f.MJ ScxbrnJ oRrry frtwn FIIdtOW
B611e0]GDt-9iio ire]m6-e1~trx 5  alkyl non-substituted
or substituted by one or more halogen atoms,
(C5-CL4)-aryl,  (C5-CI4)-ErYl-(Ci-C4)-allryl-;
(C5-C14)-aryl-(Ci-C4 -alkyloxy-; (Cs-C14)-heterocyclyl
or r7  II)  5 - R represents a -NI }--G (Ib)  radical
// for which Cr is chosen from the following radicals:
Het-NH-CO-; Het-NH-CH2-,  10 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-substi- tuted by one or
more R groups; 15 - 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 alkyithio radical the alkyl
part of which contains 1 to 4 carbon atoms in linear
or  branched chain; - R2, R3, R4 and RS are defined as
previously in I);  20 - R is defined as previously in
I); or  III)  R is defined as previously in II); R',
R3, R4 and R5 are defined as previously in I); 25 R2
represents a hydroxymethyl radical, a formyl radical
or a disubstituted  



amino radical the substituents of which form together
wilh the nitrogen atom to  which they are atlached, 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', R2, and R4
are defined as previously in I);  R3 represents
c\T1nn' n uWSCLTl '6FmtlRim! S T~ Ire
dFIeNLK[HTi]fi05GD dx- 9 mvmbm 2ms-Y Q2 --------- --
---- - 6 a linear or branched (CI-C4) alkyl or (C2-C4)
alkenyl radical, optionally substi- tuted by an 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,
(Cj-C4)alkyloxy, amino, (C I -C4) alkyl amino,
(Ci-C4)-dialkylamino, phenyl, 5 cyanophenyl or
monocyclic heterocyclyl containing 1 to 4 heteroatoms
chosen from  ni [rogen, oxygen or sulphur; a -CORi5
radical, a -CO2R5 radical for which R5 represents
(Ci-C8)-alkyl; (C5-C14)-aryl;
(C5-Cia)-aryl-(Ci-C4)-alkyl-; (C3- 10 C12)-cycloalkyl
or (C3-Ct2)-cycloalkyl-(CI-C4)-alkyl-,
bicycloalkyl-(CI-C4)-alkyl-,
tricycloalkyl-(Ci-C4)-alkyl-, the said aryl, alkyl,
cycloalkyl, bicycloalkyl and Iricy- cloalkyl radicals
being non substituted or substituted by one or more R
groups  chosen from (CI-C4)-alkylsulphonyl-;
(C5-CI4)-aryl-(Ci-C4)-alkyloxy- or (C5-Cz4)-
heterocyclyl, 15 an -SO2Ri5 radical, - R'5 represents
(Cl-Ca)-alky] substituted by a radical as defined for
R5 or by a  (Cs-Ci4)aryloxy radical, the aryl or
cycloalkyl radicals themselves being able to be
substituted by one or more R radicals; or R'S
represents a cycloallryl, aryl or mono or polycyclic
heterocyclyl radical  20 optionally substituted
bytrifuoromethylalkyloxy or (C1-CIo)-aryl radicals; or
R'S represents (CI-C4) alkylamino; (C3-C8)
cycloalkylamino; arylamino or  heterocyclylamino the
aryl or heterocyclyl part of which are mono or
polycyclic,  these R'5 radicals being able to
themselves be substituted by a halogen atom, a nitro,
amino, (CI-C4)alkyloxy, (Ci-C4)alkyloxycarbonyl, aryl
or arylalkyl radical the alkyl  



25 part of which contains 1 to 4 carbon atoms in
linear or branched chain; and W'5 represents a
(Ci-C4)alkylamino or di(CI-C4)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(Ci-C4)amino or
hetero- aralkyl(CI-C4)amino radical the aryl or
heleroaryl radical of which is mono or poly 30 cyclic
and comprises 5 1o 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)  35 R, R2, R1 and R4 are
defined as previously in T);  R' is defined as
previously in II); or CY and SemnplkFpnelRl
[Sd~"~,sllororar LUCOd rI( OLK!H&SJE0=G6.dx-9rp~kt2
ygo2 7  VI) R. R'. R3 and R arc defined as previously
in II);  R2 is defined as previously in III); or  5
VII) R, R' and R2 are defined as previously in 1);  R4
is defined as previously in I); and R3 is defined as
previously in IV);  or to VIII) R. R' and R2 are
defined as previously in U);  R4 is defined as
previously in 1); and R3 is defined as previously in
1V);  Or 15 LX) R and R3 are defined as previously in
1);  R4 is defined as previously in 1); R' is defined
as previously in II); and  R2 is defined as previously
in I[I); 20 or  X)  



R and R2 are defined as previously in I);  R4 is
defined as previously in I); R' is defined as
previously in II); and  25 R3 is defined as previously
in IV); or  XI)  R and R' are defined as previously 1
11);  R is defined as previously in I); 30 R2 is
defined as previously in lll); and  R3 is defined as
previously in IV); or  X11)  R and R" are defined as
previously in I); 35 R' is defined as previously in
Ti);  R2 is defined as previously in III);  R3 is
defined as previously in TV); on condition that the
above radicals cannot simultaneously have the meaning
C~POav~o~a35e~pfukwclRlma]S~im Tarcw.ar~le[min
Pe]COL%]6T2lftlsGRdo-9 immo`se 2pM-'11[02 FF = - -- --
-------- ------- - - - - - - -  R represents a radical
(Ib) in which G is
1,2,3,4-tetrahydro-1,8-naphthyridin-7- yl, R1
represents methyl,  R2 represenis methyl, 5 R3
represents benzyloxycarbonyl and  R4 represents OH or
l.butoxy. All the radicals which can be found several
times in the compounds of formula  (I), such as for
example the radical R, are independent of each other
and can be  identical or different. 10 It is
understood that the alkyl radicals or portions can be
linear or branched. The cycloalkyl radicals can be
monocyclic, bicyclic or tricyclic- By way of  example
the monocyclic radicals can be chosen from
cyclopropyl, cyclobutyl, cyclo- pentyl, cyclohexyl,
cycloheptyl, cycloncnyl, cyclononyl, cyclodecyl,
cycloundecyl,  cyclodndecyl, cyclotetradecyl or
cyclooctadecy] which, if appropriate, can be 15
substituted for example by an alkyl containing I to 4
carbon atoms in linear or  branched chain. As
substituted monocyclic cycloalky] radicals, Were can
be  



mentioned in particular 4-methylcyclohoxyl and
2,3-dimethylcyclohexyl. The bicycloalkyl and
tricycloalkyl radicals can be non-substituted or
substi- tuted in any position, for example by one or
more oxo radicals and/or 1 or more  20 identical or
different alkyl radicals such as for example methyl,
ethyl or isopropyl, preferably methyl. The junction
bond of the bi or tricyclic radical can be situated in
all positions of the molecule. The bond can be
situated at the level of a bridging  carbon atom or
one of the other carbon atoms. This bond can also be
in any position  from the point of view of the
stereochemistry, for example exo or endo. As an exam
25 pie of bicycloalkyl or tricycloalkyl radicals,
there can be mentioned camphanyl,  bomyl, adamanlyl
such as l-adamanty] or 2-adamanty], caranyl,
epiisobornyl, epi- bomyI, norbomyl or norpinanyl By
halogen is meant fluorine, chlorine, bromine or
iodine.  By the term (C5-Ct4)-aryl is meant: 30 -
either the heterocyclic (C5-C]4)-aryl (or
(C,5-Cz4)-heteroaryl) radicals, in  which one or more
carbon atoms of the ring are replaced by a heteroatom
such as  nitrogen, oxygen or sulphur, - or the
carbocyclic (C6-G4)-aryl radicals. Among the
carbocyclic (C6-C14)-aryl radicals, there can be
mentioned phenyl,  35 naphthyl, anthryl or fluorenyl
and quite particularly 1-naphthyl, 2-naphthyl and
phenyl Unless indicated otherwise, the aryl radicals,
in particular phenyl, can be non- substituted or
substituted by one or more identical or different
radicals chosen from  r+^~ aW ScumgMfnadN-o-~lS
1Tm~rs~l~nn Flypl K~bsl'16Wf9 px-pwm cXSG-&[02 i~
----------- - - - ---- 9 (Ci-Cs)-alkyl, in Particular
(Ci-C4)-alkyl, hydroxyl, (C1-C5)-alkyloxy, (C]-CB)-
alkyllhio, halogen chosen from fluorine, chlorine and
bromine, nitro, amino, (C1-C4)- alkylamino,
di-(Ci-C4)-alkylamino, trifluoromethyl,
methyIenedioxy, cyan,  carbamoyl,
(Ci-C4)-alkylcarbamoyl, di-(C]-C4)-alkylcarbamoyl,
carboxy, (C1-C4)- 5 alkoxycarbonyl, phenyl, phenoxy,
benzyl and benzyloxy. In the case of a monosubstituted
phenyl radical, the position of the substituenls  is
immaterial, preferably it is substituted in position 3
or 4. In the case where the  phenyl is di-substituted,
the position of the substituents is immaterial.
Preferably the  2 substituents are in position 3,4.
When the phenyl is tri-substituted the position of 



10 the substituenLs is immaterial. Similarly, the
naphthyl radicals or other aryl radicals  can be
substituted in any position When the (C5-Cio)-aryl
group represents a monocyclic or polycyclic aromatic
system in which 1 to 4 carbon atoms of the ring are
replaced by identical or different  heleroatoms chosen
from ni[rogen, oxygen and sulphur, or when the meaning
hetero ts aryl is used, there can be mentioned by way
of example the pyridyl, pyrrolyI, firyl,  thienyl,
imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
[hiazolyl, isothiazoly], tetrazolyl,  pyridyl,
pyrazinyl, pyrimidinyl, indolyl, isoindolyl,
indazolyl, phthalazinyl, quinolyl,  isoquinolyi,
naphthyridinyl, quinoxalinyl, quinazolinyl,
cinnolinyl, 3-carbolinyl  groups, or also the
benzo-condensed, cyclopenta-, cyclohexa-, or
cyclohepta 20 condensed derivatives of these radicals
such as for example tetrahydroquinokyl or
tetrahydronaphthyridinyl. The heterocyclic system can
be substituted by the substi- tuents mentioned
previously for the aryl-carbocyclic system. The
heterocyclyl radicals are, unless mentioned
particularly, mono, or poly- cyclic aromatic or not
aromatic, and can be in particular chosen, in a
non-limitative  25 manner, from pynolyI, pyrazolyl,
imidazolyl, triazinyl, tetrazolyl, thienyl, furyl,
thiazolyl, isothiazolyl, axazolyl, isoxazolyl,
pyridyl, pyrazinyl, pyrimidinyl, pyri- dazinyl,
pyrannyl, thiopyrannyl, indolyl, isoindolyl,
benzofurannyl, isobenzofuran- nyl, benzolhienyl,
indazolyl, indolizinyl, benzimidazolyl,
imidazopyridyl, benzo- pyrimidinyl, benzoxazolyl,
benzothiazolyl, oxawlopyridyl, quinolyl, isoquinolyl,
30 quinalozinyl, quinoxalinyl, naphthyridinyl,
naphthooxazolyl, naphthothiazolyl,  pyrrolidinyl,
pyrrolinyl, imidazolidinyl pyrazo]idinyl, pyrazolinyl,
piperidinyl, pipe- razinyl, dihydropyrannyl,
tetrahydropyrannyl, dihydrothiopyrannyl,
tetrahydrothio- pyrannyl, morpholinyl,
thiomorpholinyl, indolinyl, chzomannyl,
tetrahydroquinolyl,  tetrahydrobenzimidazolyl,
tetrahydrobenzopyrimidinyl, tetrahydronaphthyridinyl,
35 dihydropyrrolopyridine, quinuclidinyl. The
optically active carbon atoms contained in the
compounds of formula (1)  can independently of each
other have the R configuration or the S configuration.
G~Aimmmo and Se=Rs foowc1.. . SMf %T xmy lu[ raSunxi
RV.i Eo5GM doe-9 nmemhe 2006 - W102 10  The compounds
of formula (I) can be in the form of pure enantiomers
or pure diastcreoisomers or in the form of a mix to re
of enantiomers, for example in the Form  of racrmates
or mixtures of diastereoisomers. A subject of the
present is therefore the pure enantiomers, the
mixtures of these  5 enantiomers, the pure
diastereoisomers and the mixtures of these
diastereoisomeres_  The invention comprises the
mixtures of two or more than two sterecisomers of  



formula (1) and all the ratios of these stereoisomers
within said mixtures The compounds of formula (I) can
if appropriate be present in the form of E  isomers or
Z isomers. Therefore a subject of the present
invention is the pure E  10 isomers, the pure Z
isomers and the E/Z mixtures according to any ratio.
The slereoisomers as well as the E and Z isomers can
be separated into pure  forms according to known
methods, for example by chromatography, chiral phase
chromatography or by crystallization. The
physiologically acceptable salts of the compounds of
formula (1) are in  15 particular pharmaceutically
useable or non-toxic or physiologically useable sails.
When the compounds of formula (I) contain an acid
group such as carboxylic acid, the salts can be for
example salts of alkali or alkaline-earth melals such
as the  salts of sodium, potassium, magnesium,
calcium, addition salts with physiologically
acceptable amines such as for example triethylarnine,
ethanolamine or Iris-(2 20 hydroxyethyl)amine or with
ammonia and also the physiologically acceptable
quaternary ammonium saIls, When the compounds of
formula (I) contain a basic group, they can form addi-
tion salts with acids for example with mineral acids
such as hydrochloric, sulphuric,  phosphoric and or
with carboxylic acids such as acetic, trifluoracetic,
citric, benzoic,  25 maleic, fumaric, tartric,
methanesulphonic orp.toluenesulphonic acid. The
compounds of formula (I) which comprise a basic group
and an acid  group, can be present in the form of
zwitterions (belaines), which are also included in
the present inven I ion. 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, sulphale, phosphate, acetate,
trifluoracetate, citrale, benzoate,  malcate,
fumarate, tartrate, me than esulphonate and
p.toluenesulphonate_ Lerlurymp enasm >aFaxuu"eISm
nSrerporwysn,t r,&auuaszie1 GB -yrrnT,,azooc-ssnoz -
---- - -------- 11 The salts of the compounds of
formula (I) can be obtained by the ordinary  methods
known to a person skilled in the art, for example by
combining a compound  



of foormula (1) with an organic or inorganic acid or a
base in an appropriate solvent or  a dispersant or
from another salt by cation or anion exchange. 5 The
invention also includes all the salts of the compounds
of formula (1) which,  due to their low physiological
acceptabili ty, cannot be used directly as a
medicament,  but can be used as intermediate products
for the purification, or for implementing  subsequent
chemical modifications at the level of the compounds
of formula (I) or as  starting products for the
preparation of physiologically acceptable salts 10 The
present invention also includes all the solvates of
the compounds of  formula (1) for example the
hydrates, the solvates formed with. alcohols, and all
the  derivatives of the compounds of formula (1), for
example the esters, prodrugs and  other
physiologically acceptable derivatives, as well as the
metabolites of the  compounds of formula (I). 15 The
prodrugs of the compounds of formula (1), namely the
chemically modi- fied derivatives of the compounds of
formula (1) in order to obtain improved proper- ties
in the desired manner, are known to a person skilled
in the art. For more information on the type of pro
drug envisaged in the present inven- tion, the
following works can be mentioned: Fleicher et al.,
Advanced Drug Delivery  20 Review 19 (1996) 115-130;
Design of prodrugs, B. Bundgaard, Ed., Elsevier, 1985;
H. Bungaard, Drugs of the Future 16 (1991) 443;
Saulnier et al. Bioorg. Med. Chem,  Lett. 4 (1994)
1985; SaFadi et al. Pharmaceutical Res. 10 (1993)
1350. Among the  suitable prodrugs of the compounds of
formula (1) there can be preferably  mentioned: 25 the
prodrugs in the form of esters of carboxylic groups,
the prodrugs in the farm of acyl and carbarnate for
the groups containing an  acylable nitrogen such as
the amino groups. In the acylated prodrugs or in the
form of carbamate, one or more times, for  example
twice, a hydrogen atom situated on the nitrogen atom
is replaced by an acyl  30 or carbamate group. Among
the preferred acyl or carbamale groups, (here can be
mentioned the R6CO-, R7000- groups, in which R6 is a
hydrogen or a (Cl-Cls)- alkyl, (C3-C14)-cycloalkyl,
(Ca-C]4)-cycloalkyl-(C,-C5)-alkyl, (C5-C14)-aryl
radical,  in which I to 5 carbon atoms can be
remplaced by heteroatorns such as N, 0, S or
(C5-C,4)-aryl-(Cl-Cs)alkyl, in which 1 to 5 carbon
atoms in the aryl part can be 35 remplaced by
heteroalonis such as N. 0, S and R7 has the same
values as R6 with the  exception of representing
hydrogen. 011]u m S$ ingFy rlhl SE(r)pUmTgo is ~UlB I6
9d-9~>, 2C -111102 12  



A more particular subject of the invention is the
compounds of formula (I) in which G represents a Hot,
Het-NHCO-, or Het-NH-CH2- group in which Het repre-
sents: N RO R'  N H H  Fir l0 ~ ~~  N  H H H N aNN  N~
15 w 111 ~  H H H H  _ N.  20 N N N H  H 4 (CH)n  R ~
I `~ R" H H  25 H N N N r N CC  N  N N H H H  30 A
more particular subject of the invention is the
compounds of formula (I) as  defined above in which R3
is a benzyloxycarbonyl group, or in which R3rW- forms
an amide or urea function as well as their
pharmaceutically acceptable addition salts. A more
particular subject of the invention is the compounds
of formula (I) as  35 defined above in which R2 is a
hydrogen, an allcyl radical containing I to 4 carbon
atoms, particularly methyl and ethyl, a hydroxymethyl
radical or a fluorine atom as  well as their
pharmaceutically acceptable addition salts. C
1J7[f~lmlr and seenp rII Law Sni llcaportyImerq
FlnNlXk &21 OS Rdx- 9rpm2pp5. 111102 



- -- - --- --------- ----- - ------ ------- 13 A more
particular subject of the invention is the compounds
of formula (I) as defined above in which R' is an
alkyl radical containing 1 to 4 carbon atoms in linear
or branched chain, or cycloalkyl containing 3 to 6
carbon atoms. A more particular subject of the
invention is the compounds of formula (1) as  5
defined above in which G represents MNN  10 H as well
as their pharmaceutically acceptable addition sails. A
subject of the present invention is also a process for
the preparation of the  compounds of formula (I). The
compounds can generally be prepared, for example  by
convergent synthesis by coupling two or more fragments
which can be derived by 15 retrosynthesis of the
compounds of formula (1). In order to avoid the
functional  groups leading to undesirable or secondary
reactions during each stage of the synthe- sis, it may
be advantageous or necessary beforehand, at certain
phases of the synthe- sis of the compounds of formula
(1), to introduce the functional groups in the form of
precursors which are subsequently converted to desired
functional groups or to 20 temporarily protect these
functional groups according to the methods known for
putting in place and eliminating protective radicals,
which do not alter the remainder  of the molecule; in
particular according to Greene, Wuls protective Group
in Organic  Synthesis, Wiley (1991). According to the
invention, the products of general formula (I) can be
prepared  25 according to the following diagram:
C1L+nwoenM WS npeaW~ Se 29%T ;Tdv F ,OLK]B ]00. &G-9
wrcm ratio; ----------- ------ - ----- ------ -
------- 14 R2 R2  HOOH Ha[_ Hal  N,rN N_-_N (V) RI R1
R-H (IV)  O R4 O R2 R2  R 1 H2N R4 



Y Y R Hal  NYN R3 HN R3 {[I[} I NVN {In  R7 (1) R1 in
which R', R2. Rs, R4 and R are defined as previously
in I) to XII) and Hat  represents a halogen atom ,
preferably chlorine or bromine. According to the
invention, the process for the preparation of The
products of  formula (I) consists of 5 a)the action of
a pyrimi dine derivative of formula (II)  R2  R Hal t
N , N ([I)  Ri in which Rl, R2, R and Hal are as
defined previously,  on an amine of formula (TII)
H2N"4R4  HN'R3 (Ilt) in which R3 and R4 are defined as
previously, either in the presence of a strong  base,
or by catalysis with palladium, 10 b) then when one
wishes to obtain a product for which the R radical is
satu- rated or partially saturated, the product of
general formula (1) is, if appropriate,  subjected to
a hydrogenation stage, CUkcumr+ v Sert~ITticca] Sc
lnssffiTrcmy Inwn Pi}Sfl!Y I P ai605ce d0-VrvrzmAt
2W6.141]02 -------- -----  15  c) then, if
appropriate, when one wishes to obtain a pyrimidine
derivative of  general formula (I) for which R2 is
hydroxymethyl, reduction of the corresponding
derivative for which R2 represents a formyl radical,
d) and/or if appropriate, when G represents a
helerocyclyl radical carrying a  5 substituted amino
radical, substitution of the corresponding product
carrying a pri- mary amine function on the
heterocyclyl radical, c) then, if appropriate,
cleavage of the R3-NH- function of the product of
general formuIa (1) in order to regenerate the free
amine, and condense an R3 radical  of -C02-R5,
-CO-R'5, -SO2..-R5 or-S02-R"5 structure or optionally
substituted alkyl, 10 f) and/or optionally hydrolysis
and/or esterification or amidification and/or  



salification of the pyrimidine derivative obtained.
The reaction of the pyrimidine of formula (II) with
the amine ^f formula (III) is  generally carried out
in the presence of a hindered strong base such as
diisopropyl- ethylamine under reaction conditions
known to a person skilled in the art in the 15
implementation of nucleophilic substitution-
Preferably the operation takes place in  the presence
of an amide (dimethylacetamide, dimethylformamide for
example), at a  temperature comprised between 90C and
the reflux temperature of the reaction  mixture.
Moreover the COR-0 group is preferably chosen from the
hindered ester  groups such as for example
tertbuloxycarbonyl_ It is also possible to operate by
20 catalysis with palladium (for example Iris
(dibenzylidenea.cetone) dipalladium) in the  presence
of cesium fluoride, at the reflux temperature of the
reaction mixture. It is  understood that the functions
which could interfere with the reaction are protected.
The protection and release of these functions are
carried out according to the usual  methods which do
not alter the remainder of the molecule, 25 When one
wishes to obtain a product for which the R radical is
saturated or  partially saturated, the hydrogenation
reaction is carried out in the presence of  platinum
oxide, in a solvent such as an alcohol (ethanol,
methanol for example),  under atmospheric pressure.
When one wishes to obtain a pyrimidine derivative of
general formula (I) for  30 which R2 is hydroxymethyl,
the reduction of the corresponding derivative far
which  RZ represents a formyl radical, is
advantageously carried out using an alkaline boro-
hydride (sodium borohydride), in a solvent such as an
alcohol (ethanol, methanol for  example), at a
temperature comprised between 10 and 40C, preferably
at ambient  temperature. 35 When one wishes to obtain
a pyrimidine derivative of general formula (1) for
which G (in R) represents a heterocyclyl radical
carrying a substituted amino radical,  the
substitution of the corresponding product carrying a
primary amine function on  the heterocyclyl radical is
carried out by the action of the corresponding
aldehyde, in  C +at=adS f, ~.~QiL.xgl&1S Impar~hwon
FilSOLr]56,2 lftl5GRd~-v rgiwryn;I-Ly102 16  reducing
medium, in particular in the presence of a borohydride
such as for example  an alkali metal
triacetoxyborohydride_ The reaction is carried out in
an organic  solvent such as a chlorinated solvent
(dichloromethane, dichlorethane for example),  at a
temperature comprised between 10 and 40C, preferably
at ambient temperature. 5 The condensation of R3
radicals of -COZ-R5, -CO-R'5, -SC)7,-R' or -S%-R"5
structure on the free amine, is carri ed out by the
action of a reactive derivative or the  



chloride of carboxylic acid or sulphanic acid, in the
presence of a nitrogenous base  (such as for example
pyridine), in a chlorinated organic solvent
(dichloromethane,  dichlorethane, chloroform for
example), at a temperature comprised between 10 and 10
40C, preferably at ambient temperature. When R'5 is a
substituted amino radical, the  condensation is
carried out using the corresponding isocyanate in an
organic solvent  such as an ether (tetrahydrofuran far
example), at a temperature comprised between  10 and
40C, preferably at ambient temperature. The
condensation of R3 radicals of optionally substituted
alkyl structure is  15 carried out by the action of
the corresponding aldehyde, in reducing medium, in
particular in the presence of a borohydride such as
for example an alkali metal tri- acetoxyborohydride.
The reaction is carried out in an organic solvent such
as an ether  (tetrahydrofuran for example), at a
temperature comprised between 10 and 40C,  preferably
at ambient temperature. 20 The hydrolysis reaction in
order to obtain an acid derivative (COR" = CO2R),  the
esterification reaction in order to obtain an ester or
a prodrug (particularly CORQ  = alkyloxycarbonyl or
aryloxycarbonyl from the corresponding acid) or the
amidifi- cation reaction (COR4 = mono or disubstituted
aminocarbony] frcm the correspon- ding acid) are
carried out according to the usual methods known to a
person skilled  25 in the art. In particular the
hydrolysis is carried out in acid medium, in the
presence of tri- fluoracetic acid for example, in a
halogenated organic solvent such as dichlo- romethane
for example. If necessary, the conversion to
physiologically acceptable salts is carried out by  30
processes known to a person skilled in the art. The
pyrimidine derivatives of formula (II) can be prepared
by the action of a  product of formula (IV) in which R
is defined as previously, on a dihalogenated
pyrimidine derivative of general formula: ~HIi S~r+
~INxn1 SemnV%TrnggrvrIaana FOLK]eti2Le&5G91
9mrcmye?m,- ]fJ1y 17 R2  Ha]~Hal  NVN N} IR1  in which
R1, R2 and Hal are defined as previously The reaction
is advantageously carried out in the presence of a
hindered strong  base, at the refux lemperaLure of the
reaction mixture. The operation is carried out  



under the conditions described hereafter in the
examples and in particular in the 5 presence of a
hindered amine such as diisopropylethylamine, in an
amide such as  dimelhylacetamide for example. It is
understood that the Functions which could inter- fere
with the reaction are protected. The protection and
release of these functions are  carried out according
to the usual methods which do not alter the remainder
aF the  molecule 10 The preparation of the
dihalogenated pyrimidines of general formula (V) can
be carried out according to or by analogy with the
methods described hereafter in the  examples. The
compounds of formula (1) are compounds having a
pharmacological  activity and can thus be used as
medicaments in particular in the treatment or  15
prevention of diseases of the bone, tumorous diseases
as well as cardiovascular  disorders. Therefore a
subject of the present invention is the compounds of
formula (1)  and/or their physiologically acceptable
sails as a mcdicamenl The compounds of formula (1) as
well as their physiologically acceptable sal is  20
and their prodrugs can be administered to animals,
preferably mammals and in  particular human beings as
therapeutic or prophylactic medicaments They can be
administered as they are or in a mixture with one or
more other  compounds of formula (1) or also in the
form of a pharmaceutical preparation (phar- maceutical
composition) which allows enteral orparenteral
administration and which 25 contains an effective dose
of at least one compound of formula (1) and/or its
physio- logically acceptable salts as aclive
ingredient as well as current and pharmaceutically
inert supports and/or additives The pharmaceutical
compositions according to the invention allow enteral
or  parenleral administration; they contain an
effective dose of at least one compound of  30 formula
(1) and/or its physiologically acceptable salts as
active ingredient as well as one or more
pharmaceutically inert supports and/or one or more
usual additives. c\- - 6 C ~Jlmal SaI Thw. Lylmvon
fSdOW-6V I 605C8dK- 9 mnx~c i0c6-171102 1 18
Therefore a subject of the invention is the
pharmaceutical compositions containing a compound of
formula (1) in the pure state or in the presence of
one or  more excipients. The medicaments can be
administered orally, for example in the form of pills,
5 tablets, coated tablets, film-encased tablets,
granules, gelatin capsules and soft  



capsules, solutions, syrups, emulsions, suspensions or
aerosol mixtures. The administration can however be
carried out by rectal route, for example in  the form
of suppositories, by parenteral route, for example in
the form of injectable  solutions, infusions,
microcapsules or implants, by percutaneous route, for
example 10 in the form of an ointment, solutions,
pigments ar colorants, by transdermal route in  the
farm of patches, or by other routes such as in the
form of an aerosol or nasal  spray The pharmaceutical
preparations according to the invention are prepared
according to methods known per so, pharmaceutically
inert organic or inorganic  15 supports, being able to
be added to the compounds of formula (1) and/or their
physiologically acceptable salts. For the production
of pills, tablets, caged tablets and hard gelatin
capsules, it is  possible to use for example lactose,
com starch or its derivatives, talc, stearic acid or
its salts, etc. Suitable supports for soft gelatin
capsules or for suppositories are for 20 example fats,
waxes, semi-solid or liquid polyols, natural or
modified oils, etc.  Appropriate vehicles for the
preparation of solutions, for example injectable solu-
tions, emulsions or syrups are for example water,
alcohols, glycerol, polyols, sucrose,  inverted
sugars, glucose, vegetable oils, etc. Suitable
supports for microcapsules or  implants are for
example glyoxilic acid and lactic acid copolymers- The
phannaceu 25 tical preparations normally contain from
0.5% to 90% by weight of compounds of  formula (1)
and/or their physiologically acceptable salts. In
addition to the active ingredients and supports, the
pharmaceutical prepara- tions can contain additives
such as, for example, diluting agents, disintegration
agents, binding agents, lubricants, wetting agents,
stabilizers, emulsifiers, preserva 30 tives,
sweetening agents, colouring agents, flavouring or
aromatizing agents,  thickeners, buffering agents, and
also solvents or solubilizing agents or agents to
obtain a delayed release effect and also salts for
modifying the osmotic pressure,  coating agents or an
tioxidants. They can also contain two or more
compounds of general formula Cl) and/or  35 their
physiologically acceptable salts- Moreover, in
addition to at least one or more  compounds of general
formula (I) and/or their physiologically acceptable
salts, they  can contain at least one or more ather
active ingredients which can be used for thera- peutic
or prophylactic uses.
rli~wu,mee,uasnm~>acwnL-0wLs~eavmem~Lu..na ri
oLR]B&1Leavear.s rs.,~zzms-Lenox 19  The
pharmaceutical preparations (pharmaceutical
compositions) normally 



contain 0.2 to 500 mg, and preferably 1 to 200 mg of
the compound of formula (I)  andlor their
physiologically acceptable salts and/or their
prodrugs. The compounds of formula (I) are quite
particularly antagonists of the vitro- 5 nectin
receptors and are therefore capable for example of
inhibiting the adhesion of  osteoclasts on the surface
of the bone and thus bone resorption by the
asteoclasts. The action of the compounds of formula
(I) can be demonstrated for example  in a test in
which the inhibition of the binding of vitronectin to
the cells which  contain the vitronectin receptor is
determined. Further information about this test is 10
given below- As antagonists of the vitronectin
receptor, the compounds of formula  (1) and their
physiologically acceptable salts are in general
suitable for the treatment  or prevention of diseases
linked to the interactions between the eitronectin
receptors  and their ligands, in the cell-cell or
cell-matrix interaction processes or which can be
influenced by the inhibition of interactions of this
type, to relieve or cure when inhi 15 bition of
interactions of this type is desired. As explained at
the beginning, such an  interaction plays an important
role in bone resorption, in angiogenesis or in proli-
feration of the vascular smooth muscle cells. Hone
diseases the treatment or prevention of which require
the use of the  compounds of Formula (I) are in
particular osteoporosis, hyperealcemia, osteopenia,
20 for example caused by bony metastases, dental
disorders for example parodontitis,
hyperparalhyroidism, periarticular erosions in
rheumatoid arthritis, and Paget's  disease. Moreover
the compounds of formula (F) can be used to relieve,
prevent or  treat bone disorders which are caused by
treatments with glucocorticoids, therapies  linked to
taking steroids or corticosleroids or Male or female
sex hormone deficien- 25 Gies. All these disorders are
characterized by bone loss, which is caused by a lack
of  equilibrium between bone formation and bone
destruction and which can be favoura- bly influenced
by the inhibition of bone resorption by the
osteoclasts. Besides this  use as an inhibitor of bone
resorption mediated via the osteoclasts, the compounds
of 30 formula (1) and their physiologically acceptable
salts are used as inhibitors of tumo- rous growth or
of cancerous metastases, in the treatment of
inflammatory disorders,  for the treatment or
prevention of cardiovascular disorders, such as
arteriosclerosis or  restenosis, or the treatment or
prevention of nephropathy or retinopathy such as for
example diabetic retinapathy. 35 The compounds
according to the invention can also have an activity
with  respect to other integrins which interact with
their ligands via the tripep tide sequence  RGD (a,pi,
ay(i5, autp), giving them pharmacological properties
which can be used  



to treat pathologies associated with these receptors.
C' ~ wd Se jglaMrclNma[ Sdt pII~~ Ikane
F~LKIH6Ax160SC9dac-9 mo~c21g6- IWIOi r  L 20  This
activity vis-a-vis the integrins therefore makes the
compounds of formula (1) of use in the prevention or
treatment of numerous diseases such as those
mentioned above or in the publication by Dermot Cox
DNP 8(4) May 1995, 197- 205 the content of which is
incorporated in the present Application by way of  5
reference. Therefore a more particular subject of the
present invention is a compound of  Formula (1) and/or
its physiologically acceptable salts as defined above
as a medica- ment having an antagonist activity on the
vitronectin receptor. Therefore a more particular
subject of the present invention is a compound of  10
formula (1) and/or its physiologically acceptable
salts and/or its prodmgs as defined  above as a
medicament having an inhibitory activity on bone
resorption or for the  treatment or prevention of
osteoporosis. Therefore a more particular subject of
the present invention is a compound of  formula (1)
and/or its physiologically acceptable sails as defined
above as a medica- 15 men( having an inhibitory
activity on tumorous growth or cancerous metastases.
Therefore a more particular subject of the present
invention is a compound of  formula (1) andlor its
physiologically acceptable salts as defined above as a
medica- ment having an anti-inflammatory activity or
for the treatment or prevention of  cardiovascular
disorders, reslenosis, arteriosclerosis, nephropathies
orretinopalhies. 20 A subject of the present invention
is also the use of the compounds of formula  (1)
and/or their physiologically acceptable salts as
defined above for the preparation  of medicaments
intended for the prevention or treatment of
osteoporosis. A subject of the present invention is
also the use of the compounds of fonnula  (I) and/or
their physiologically acceptable salts as defined
above for the preparation  25 of medicaments intended
to inhibit tumorous growth or cancerous metastases. A
subject of the present invention is also the use of
the compounds of formula  (1) and/or their
physiologically acceptable salts as defined above for
the preparation  of medicaments intended for the
prevention or the treatment of cardiovascular disor-
ders, restenosis, arteriosclerosis, ncpbropathies or
retinopathies_ 30 When the compounds of formula (1)
are used, the doses can vary within broad  limits and
must be set according to the person treated. This
depends for example on  the compound used or the
nature and severity of the disease to he treated,
whether  



the conditions are serious or chronic or if a
prophylactic treatment is 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 mgtkg_ t\mx.mme and SEthn
lf.nnNRlua]Sd~{Imparuy lnrane PiI&OLKl &2]S&GL -9 wnan
t2c.62Nl@ F:. 21  The daily dose can be divided, in
particular in the case of the administration of a
large quantity of active ingredient, into several, for
example 2, 3 or 4 parts. IF  appropriate, depending on
individual behaviour, it may be necessary to
administer  different increasing or decreasing doses.
Apart from the use of the compounds of 5 formula (I)
as medicaments, it is also possible to envisage their
use as a vehicle or  support for active ingredients in
order to deliver these active compounds specifically
towards the target (Drug targeting, see Targeted Drug
Delivery. R.C. Juliano,  Handbook of Experimental
Pharmacology, Vol 100, Ed, Born, G.V.1C et al,
Springer  Verlag)_ The active ingredients which can be
delivered are in particular those used  10 for the
treatment or prevention of the diseases mentioned
above. The compounds of formula (1) and their salts
can also be used as a diagnostic  agent, for example
for in vitro methods or as auxiliaries in biochemical
studies in  which blocking the vitronectin receptor or
influencing cell-cell or cell-matrix inter- actions
are desired. They can moreover be used as an
intermediate for the preparation 15 of other
compounds, in particular other active ingredients,
which are accessible from  the compounds of formuIa
(1), for example by modification or introduction of
radi- cals or functional groups EXAMPLES  20 The
products were identified by mass spectrum (MS),
infrared (IR) and/or  NMR spectrum. The compounds
which were purified by chromatography using an  eluent
which contains for example acetic or tritlueroacetic
acid, and which are then  dried or in which, during
the last synthesis stage, for example trifluoroacetic
acid was  used in order to eliminate a tert-butyl
protective group, sometimes contain, depen 25 ding on
the manner in which the product was dried, the acid
originating from the  eluent or the last synthesis
stage and are therefore found partially or completely
in  the form of the salt of the acid used, for example
in the form of an acetic or trilluoro- acetic acid
salt. They can also be more or less hydrated.
Abbreviations/chemical names ^ tionall used 



30 AcOEL: ethyl acetate; EDCL
1-(3-climethylaminopropyl)-3-ethyl-carbodiimide
hydrochloride; DMF: dimethyIformamide; DIPEA:
Diisopropylethylamine; MeOH:  methanol; TEA:
triethylamine; TFA; trifluoroacetic acid; TI-I-F:
tetrahydrofuran;  MCPBA: meta-chloroperoxybenzoic
acid; DBU- 1,8-diazabicyclo[5.4.0]uud cc-7- ene; PTSA:
paratoluenesulphonic acid; DPPA:
diphenylphosphorylazide; DMSO: 35 dimethylsulphoxide;
Pd/C Palladium on carbon; Boc: terbutoxycarbonyl; CBz:
benzyloxycarbonyl; DCC 1,3-dicyclohexylcarbodiimide;
BrTMS: bromotrimethyl- silane; TMSI: trimethylsilane
iodide. r`+  and Sv1 ~ & nVft1t~y1 at It tsJ Q IM]GH
dx- 9 omvnYrt 201 D2 zz  IR: Infrared; NMR: Nuclear
Magnetic Resonance; MS: Mass Spectrum; PES: Positive
mode eleclrospray; sh.! shoulder; S: strong; s:
singlet; d: doublet; t: triplet;  quad: quadruplet;
quint: quintuplet; b- broad; m: multiplet; J: coupling
constant; Rf  retention factor (chromatography). 5
Example 1 Synthesis
of(6-bromo-5-(,thyl-pyrimidin-4-yl]-[3-(5,6.7,8-tetrah
ydro-[1.81-naphthy- ridin-2-yl}-pronyll-amine A
mixture of 0.20 g (I mmole) of
3-(5,6,7,8-tetrahydro-[1,8]-naphthyridin-2-
ylpropylamine [prepared according to J. Org. Chem.
2004, 69, (1959-1966) ] and  10 0.30 g (1.1 mmoles) of
4,6-dibromo-5-ethyl-pyrimidine in 20 ml of dimethyl
acetamide and 1 ml of diisopropylethyIamine is taken
to 120C for 6 hours. The  reaction mixture is
evaporated to dryness under reduced pressure (2 kPa)
and the  residue is taken up in ethyl acelale, water
and a saturated solution of sodium bicar- bonale. The
organic phase is separated, dried over magnesium
sulphale and the 15 solvent evaporated off under
reduced pressure (2 kPa). The residue is chromato-
graphed on silica gel eluting with a gradient of 100%
heptane to 100% ethyl acetate.  0.21 g of expected
product is obtained in the form of a yellow oil. TLC:
Rf= 0.25 (silica gel, eluenl: ethyl acetate) 1H-NMR
(CDC13): 5 1.13 (t, 3H, CH2-CHI; 193 and 2.03 (2m, 2 X
21-L CH2- 20 c-CR2); 2.57 (q, 2H, CH2-CH3); 2.71 (m,
4H, CH2-CH2-CHa NH); 3.44 and 3.55  (2m, 2X211,
CH2-CHz-_CHz NH); 6.39 and 7.11 (2d, 2H, H
naphlhyridine); 8.17 ppm  (s, NCH-N); 5.01 and 5.67
(2m, 2 X 1H, mobile H's). MS: 378.379 (MH+). Synthesis
of tert-butyl
2-benzyloxycarbonylamino-3-[S-ethyl-6-F3-(5,6,7,8-tetr
a- 25 hydro-[1,8]-naphthyridin-2-yl)
propylamino]_pyrimidin-4-ylaminol-propionate A mixture
of 105 mg (0-28 mmole) of
(6-bromo-5-ethyl-pyrimidin-4-yl)-[3- 



(5,6,7,8-t(-,trahydro-[1,8]-naphthyridin-2-y1)-propyl]
-aminc, 150 mg (0.5 mmole) of  lert-butyl
3-amino-2-benzyloxycarbonylamino propionate) (prepared
according to J.  Med. Chem. (2001), 44 (8),
1158-1176), 140 mg (0.92 mmole) of cesium fluoride, 30
40 rng (0.044 mmole) of tris (dibcnzylideneacetone)
dipalladium (0), and 60 mg  (0.097 mmole) of 2,2'-bis
(diphenyl-phosphino)-1,1'-binaphthyl in 20 ml of
dioxane  is heated under rellux for 4 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 35 over magnesium sulphate and the solvent
evaporated off under reduced pressure (2  kPa). The
residue is chromatographed on alumina eluting with a
gradient of heptane- ethyl acetate 100-0 to 0-100- 70
mg of expected product is obtained in the form of
yellow oil. C D urnTh rd3~yf, ,nflLxuy F !b1U1re~mmyTm
FlabLXI2J'21M]G9 doe-9 roxmtreiad-'ylu2 - --------
------------ - ----------- -- 23 TLC: Rf=0.66 (silica
gel, eluent: dichloromethane-methanol-water-acetic
acid  85-15-2-2) IH-NMR (CDC13): 5 1.11 (t, 31-L
CH2-Cf ); 1.47 (s, 9H, tBu); 1.96 and 2.16  (2m, 2 X
2H, CH2-CH;-CH2); 2.41 (q, 2H, C Z-CH3); 2.77 and 2.84
(2t, 2 X 211, 5 CH2-CHz-CH2-M1); 3.44 and 3.52 (2m, 2
X 2H, CH2-CHz-CH,-NH); 3.86 (m, 21i,  NH-CH2-CH-NH);
439 (m, iH, NH-CH2-CH-NH); 5.16 (s, 2H, CH-Ph); 6.43
and  7.35 (masked) (2d, 2H, H naphthyridine); 7.35 (m,
5H, Ph) 8.15 ppm (s, N=CH-N) MS: 590 (MH+); 534
(NM-1]3u+); 400 (MH-COOCH2Ph+). Synthesis of
2-benzyloxycarbonylamino-3-[5-ethyl-6-[3-(5.6,7,8-tetr
ahvdro-[1.81 t0 naphthyridin-2-yl)
propylamino]_pyrimidin-4-ylamino]=pronionic acid bis
(trifluoro- acetate _ 65 mg (0.11 mmole) of tert-butyl
2-benzyloxycarbonylamino-3-[5-ethyl-6-[3-
(5,6,7,8-tetrahydro-[1,8]-naphthyridin-2-yl)
propylamino]-pyrimidin-4-ylamino]- propionate in 5 ml
of dichloromethane with 0.5 ml of triflueroacetic acid
is stirred a[ 15 ambient temperature for 16 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.
45 mg of expected product is obtained in  the form of
a beige solid. 20 TLC: Rf= 0.55 (silica gel, eluenl:
dichloromethane-meth anol-water-acetic acid
85-15-2-2) 



IIPLC/MS: 534 W+); 400 (MI3-COOCH2Ph+); 532- (M-H-);
424- (532- OCH2Ph-); 1065- (2M-H-) Example 2 25
Synthesis of
(6-chloro-5-methyl-p3tmidin-4-yl)-[345,6,7.8-tetrahydr
o-[ 1,8]- naphidin-2-yl)-propyll-amine A mixture of
774.3 mg (4.05 mmoles) of 3-(5,6,7,8-letrahydro-[
1,8]-naphthyri- din-2-ylpropylamine (prepared
according to 7. Org. Chem. 2004, 69, 1959-1966) and
600 mg (3.68 mmoles) of
4,6-dichloro-5-methyl-pyrirnidine in 6 ml of dimethyl
30 acetamide and 1.2 ml of diisopropylethylarnine is
taken to 120C for 9 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 evaporated off under reduced
pressure (2 kPa). The residue is chromato 35 graphed
on Alumina then on silica eluting with a gradient of
100% heptane 10 100%  ethyl acetate. 680 mg
(Yield--58%) of expected product is obtained. TLC: Rf=
0,096 (silica gel, eluent: 100/o ethyl acetate) M ^ Y
eml sm yr ltha s=ninpaT Tcamyler cLF"uL-(, WIC uBt-9
nwxrtrcS -2Jllox 5 24  1H-NMR (CDC13-d6): S 1.96 and
2.1 (2m, 2*211, CH2-CH,-CH2); 2.12 (s, 311, CH3)i 2.75
(m, 2*211, CCH -CH2-CHz-NH); 3.46 and 16 (2m, 2*2H,
CH2-CH2-CH2- NH); 4.92 and 5.45 (2m, 2*11-L NH); 6.42
and 7,13 (2d, 2*1H, naphthyridine); 8.3  (s, 1H,
N=CH-N). 5 MS: 318 (Mll+). Synthesis of tert-butyl
2-benzyloxycarbonylamino-3-f 5-melhyl-6-[3-(5,6,7,8_
tetra- hydro-[1_8]-naphthyridin-2-yl)
propylaminol-pyrimidin-4-ylamino]-propionate. A
mixture of 680 mg (2.14 mmole) of
(6-Chloro-5-methyl-pyrimidin-4-yl)-[3-
(5,6,7,8-tetrahydro-[I,8]-naphthyridin-2-yl)-propyl]-a
mine, 755 mg (2.57 mmole) of  10 tert-butyl
3-amino-2-benzyloxycarbonylamino propionate (prepared
according to .1. Mod. Chem. (2001). 44 (8),
1158-1176), 455 mg (3 mmole) of cesium fluoride. 133
mg (0.214 mmole) of Iris (dibenzylideneacetone)
dipalladium (0), and 98 mg (0-107  mmole) of 2,2'-bis
(diphenyl-phosphino)-1,1'-binaphthyl in 20 ml of
dimethoxyetane was heated under re (lux for 24 hours
is 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 evaporated off under reduced pressure (2 kPa).
The residue is chromato- graphed twice on alumina
eluting with a gradient of ethyl acetate-isopropyl
ether 20 (50150) with 10% of a
dichloromethane-methanol mixture (911), 220 mg of
expected  product is obtained TLC: Rf = 030 (silica
gel, eluent: dichloromethane-methanol-water-acetic
acid  90-10-1-1) 111-NMR (CDC13): 5 I,45 (s, 9H, tBu);
1.76 to 2.1 (2m, 7H, 042-CHz-CF1z,  25 CH2-CH;
-CH2.CH3); 2,63 to 2.8 (m, 2*2H, CCH -CH2-CH2-NH); 3.4
to 3.6 (m, 2*211,  CH2-CHZ-CI3,-NH); 3.7 to 4.05 (2m,
2H, NH-CH2-CII-Ni]); 4.47 (m, 1H, NH-CH2- CH-NH); 4.73
and 4.8 (2m, 2H, NH); 5-03 (s, 2H, CCR -O-Ph); 6.42
and 7.35 (2d,  2H, naphlhyridine); 6.55, 6.8 and 6.95
(3m, 3*1H, NH); 7.02 to 7.35 (m, 5H, Ph);  8.18 (s,
1H, N=CH-N). 30 MS: 576 (MH+); 520 (MH --tbu+); 386 (1
I-tbu-COOCH2Ph+). Synthesis of
2-benzvloxycarbonylamino-3-[5-methyl-6-[3-(5.6,7.8-tet
rahydro-f 1.81- naphthyridin-2-yl)
nronylaminol-pyrimidin-4-ylamino]-prop ionic acid, bis
(trifluoro- acctate _ 40 mg (0.069 mmolc) of
tert-butyl 2-benzyloxycarbonylaminno-3-[5-methyl-6- 35
[3-(5,6,7,8-tetrahydro-{l,8]-naphthyridin-2-yl)
propylaminoj-pyri nidin-4-ylamino]- propionate in 1 ml
of dichloromethane with 0.2 ml of tri fluomacetic acid
is stirred at  ambient temperature for 16 hours.
Toluene is added and the reaction mixture is
evaporated to dryness under reduced pressure (2 kPa).
The residue is solubilized in
ClDmvoe(r)md.Smwgiuk.artt]SnrmjlTmyuay]ncxnq ElkY
K]HHi21S Gads-9mremhe2o - 2002 C=. ----- ----- ------
25  the minimum amount of dichloromethane then poured
into diisopropyl ether. The  precipitate is filtered.
43 mg of expected product is obtained in the form of
an off- solid. white TLC: Rf= 0.13 (silica gel.
elueni: dichloromethane-methanol-water-acetic acid  5
90-10-1-1) NMR (CDC13): 8 1,92 and 2.0 (2m, 2*2H,
CH2-CCH -CH2); 2.05 (s. 31d, CH3);  2.7 and 2.94 (m,
242H, CH2-CH2-CH2-NH); 3.42 and 3.52 (2m, 2t2H,
CH2-CHz- -NH); 3.85 (m, 21-1, NH-c-CH-NH); 44 (m, 1H,
NH-CH2 CH-NH); 4.73 and 4.8 (2m. 211, NH); 5.12 (s,
2H, CH2-O-Ph); 5.47 (m, IH, NJI); 6,37 and 7.12 (2d,
2H.  10 naphthyridine); 7.35 (m, 5H, Ph); 8.17 (s,
N=CH-N). 



HPLCIMS: 520 (MH+); 386 (MH-COOCH2Ph+).  Example 3
Preparation of 3-Fl,8]nanhthyridin-2- l-pronan-l-al:
914 p.l (9 mmoles) of 5-hydroxy-pentan-2-one, 750 l (9
mmoles) of pyrroli- 15 dine and 1 I.5 }il (0.2 mmole)
of concentrated sulphuric acid are added at ambient
temperature into a flask containing I g (8.19 mmoles)
of 2-amino-pyridine-3- carbaldehyde solubilized in 5
ml of ethanol. The reaction mixture is then taken to
reflux (78C) for 3 hours and 30 minutes. After cooling
down, the solution is concentrated to dryness under
reduced  20 pressure (2 kPa) and 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
extracted with ethyl acetate then with n-butanol.  The
collected organic phases are dried over magnesium
sulphate. The filtrate is  concentrated to dryness
then chromatographed on silica gel eluting wi[h a
gradient of 25 ethyl acetate (100%), ethyl
acetate-methanol (98-2) to ethyl acelate-methanol (90-
10). 990 mg of expected product is obtained TLC: Rf=
0.1 (silica gel, eluent: ethyl acetate-methanol (98-2)
1H-NMR (CDCI3-dl): 3 2.2 (quintuplet, 2H,
O-CH2-CH2-CH2); 2.97 (m, 1H,  30 HO-CH2-CH2-012); 3.22
(t, 2H, O-CH2-CH2-c; 3.8 (l, 2H, O-CH2-CH2- CH2); [
(7.33; 7.47; 8.12; 8.18; 9.08), 5 multiplets, 5H,
Naphthyridine]. MS: 189 (1vIH+) Synthesis oft- 3-
(6-chloro-5-methyl-pyrimidin-4-yloxy)-propyll-f
1.8lnaphthyridine!  800 mg (4.24 mmoles)
of3-[1,8]naphthyridin-2-yl-propan-l-ol solubilized in
5  35 ml of dioxane is added dropwise, at ambient
temperature and under nitrogen, into a single-necked
flask containing 102 mg (2.12 rnmales) of sodium
hydride and 7 ml of  dioxane. ~Mv S E a n k p xN s a i
n g g i r ~ W T FSkawLK]FVnx IF Game. 9 max 2M - x
'LU2 --- ------- -- -------- - 26 This mixture is
maintained under stirring and under an inert
atmospherc at  ambient temperature for 2 hours. Then
346.4 mg (2.12 rnmoles) of
4,6-dichloro-5-methyl-pyrimidine solubilized  in 5 ml
of dioxane is added. 5 The mixture is then heated
under reflux for 5 hours and 30 minutes then
concentrated to dryness under vacuum- The residue
obtained is taken up in a mixture  



of water, ethyl acetate and a saturated solution of
sodium bicarbonale_ The organic  phase is separated
and the aqueous phase reextracted with ethyl acetate.
The  collected organic phases are dried over magnesium
sulphate. The filtrate is concen 10 crated to dryness
then chromatographed an silica gel eluting with a
gradient of ethyl  acetate (100%) then ethyl
acetate-methanol (98-2). 300 mg of expected product is
obtained. TLC: Rf= 0-32 (silica gel, eluent- ethyl
acetate-methanol (95-5). 1H-NMR (CDC13): 5 2.1
(singlet, 311, -CT-L3); 2.5 (quintuplet, 2H, O-CH2- 15
CH2-CH2); 3.25 (triplet, 2H, O-CH2-CH2-CH2); 4.55 (t,
2H, O-C112-CH2-CH2); [  (7.43; 7.5; 8.15; 8.2; 9-13),
5 multiplets, 5H, naphlhyridine]; 8.32 (singlet, 1H,
N=CH-N). Synthesis of
7-f3-(6-chloro-5-methyl-pyrimidin-4-yloxy)-propyll-1,2
,3,4-tetrahvdro- [1,8]naphthyridine: 20 A sufficient
quantity of ethanol to solubilize the product, and 15
mg of plati- num oxide are added to 300 mg (0.953
mmoles) of 2-[3-(6-chloro-5-methyl-pyri-
mrdin-4-yloxy)-propyl]-[1,83nap]ithyridine. The
reaction mixture is then purged  under vacuum and
surmounted on a balloon flask containing hydrogen. The
reaction  medium is left under stirring and at ambient
temperature for 6 hours then overnight 25 The reaction
mixture is then filtered on Clarcel and concentrated
to dryness under  reduced pressure (2 kPa). Then 300
mg of expected product is obtained. TLC: Rf= 0.6
[silica gel, eluent: ethyl acetate-methanol (95-5) ].
lH-NMR (CDC13): ^ 1,93 (quintuplet, 2H,
CH2-C12-CH2-NH), 2.22 (multi- plet, 5H, -CH3
O-CH2-CH2-CH2); 2,73 (m, 4H, O-CH2-CH2-CH2, CH2-CH2-
30 CH2-NH); 3.43 (m, 2H, CH2-CH2-CH?-NH); 4.45
(triplet, 2H, O-CH2-CH2-0-12); 5.23 (m 1H, CH2-CH2-CH2
NCH ; 6.37 and 7.1 (2d, 2H, naphthyridine]; 8.4
(singlet,  1H, N=CH-N). MS: 319 (MHf) Synthesis of
tert-bu l 2-benzyloxycarbonylamino-3- [5-meth
ll-6-f3-(5,6,7,8-telra- 35 hydro-1 1 8 na hth 'din-2-
1 - ro ox - ' idin-4- lamino - ro innate= 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]naphthyridine
and 2.2 g (7.52 .,moles) of Lett- butyl
3-amino-2-benzyloxycarbonylamino propionate, in the
presence of 1.3 g (8.78  CAU -mid S J mr..,.I S ,jjv%r
ryam In STIQ Fi'ULK] P621 55 dx-9.,timbre2 - wI o; 3
--- -------- - ------ ----------- 27 



mmoles) of cesium fluoride, 390 mg (62.7 smoIes) of
(2,2'-bis (diphenylphosphino)- 1,1'-binaphthyl and 290
mg (31.3 p.moles) of tris-dibenzylideneacelone
dipalladium  (o) in 35 ml of 1,2-dimethoxyethane is
heated under reflux for 24 hours After cooling down
the solution is concentrated to dryness then taken up
in a  5 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 are late. The  collected organic phases are
dried over magnesium sulphate and evaporated to
dryness under vacuum- The residue is chromatographed
on silica with a gradient of  ethyl
acetate-Wchloromelhaue (50-50) to ethyl
acetate-dichloromethanc (80-20), 772  10 mg of
expected product is obtained. TLC: Rf=0.17 (silica
gel, eluent: ethyl acetale-dichloromethane 80-20).
1H-NMR (CD C13): 8 1.45 (s, 9H, tBu); 2.88 (s, 3H,
-CH3); 1.93 (m. 2H. NH- CH2-CH2-CH2); 2.17 (m, 214,
O-CH2-CH2-CH2); 2.68 and 2.8 (m, 4H, NH-CH2- C112-CH2,
O-C112-C1-12-CH2); 3.45 (m, 2H, NH-CH2-012-CH2); 39
(m. 211, NH 15 CH2-CH-NH); 4.35 (t, 2H.
O-C1-12-C112-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 a
nd 7.13 (2d, 2H,  CEI=CH naphthyridine); 7.35 (m, 5H,
Ph); 8.2 (s, 111, NCH-N). MS: 577 (NM+)  Example 4 20
Formation of the acid corresponding to the ester of
Example 3: Synthesis
oft-benzyloxycarbonylamino-3-{5-methyl G [3-(5,6,7,8
tetrahvdra I
8jnaphthyridin-2-y_1)-propoxyl-pyrimidin-4-ylamino}-pr
ovionic acid, bis (triflua- roacetate . A mixture of
65 mg (0.11 mmoles) of tert-butyl
2-bencyloxycarbonylamiuo-3- 25
(5-methyl-6-[3-(5,6.7,8-tetrahydro-[1,8]naphthyridin-2
-yl)-propoxyl-pyrimidin-4- ylamino}-propionate
solubilized in I. ml of dichloromethane and 50 }1l 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 gradient of 100% ethyl acetate to ethyl
acetate-methanol  (80-20). 21 mg of expected product
is obtained TLC: Rf = 0.33 [ silica gel, eluent:
Dichlorome thane-methanol-ace tic acid- 35 water
(90-10-1-1). IH-NMR (CDC13): 8 1.72 and 1.95 (m, 5H,
-CH3, NH-CH2-CH2-C1x2); 2.15  



(m, 2H, O-CM-CH2-CH2); 2.63 and 2.85 (m, 4H.
NH-CH2-CH2-CIl2 O-CEI2- CH2-CE12); 3.45 (m, 2H,
NH-CH2-C1-12-C12); 3.7 and 4,0 (m, 2H. NFl-CH2-CFl-
C'Trant-1 gds iin &a6axWndem i\Tmpwuyiam [Fi
~pu[]BF2[W]GB.Jrc. ,.t itre 20%-2![02 za  NH); 4.3 (m,
3H, O-CH2-CH2-CH2, NH-CH2-CH-NH); 5.1 (in, 211,
O-C.12-Ph);  5.78 and 6.10 (2m, 211, NH); 6.33 and
7.25 (2d, 2H, CH -M naphthyridine); 7.28  and 7,45 (m,
51-L Ph); 8.13 (s, 1H, N' CFI-N). MS: 521 (M.H+)  5
Example 5 1) Synthesis
ofN-t.butoxycarbonyl-3-(melhoxy-methyl-carbamoyl)-azet
idine.  2 g (10 mmol) of
N-t.butoxycarbonyl-azetidine-3-carboxylic acid is
dissolved  in 20 ml of dimethylformamide under argon.
This solution is cooled down to 0C using an ice bath
and 5.46 g (12.3 mmol)  to of benzotriazol-1-yloxylris
(dimethylamino) phosphonium hexafluorophosphate,  1,4
g (14.3 mmol) of N,O-dimethylhydroxylamine chloride
and 6 ml of diisopro- pylelhylamine 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
diisopropylelhylamine are evaporated off under  15
reduced pressure (2kPa). Purification is carried out
by chromatography on silica gel eluting with a
heptanelethyl acetate 50:50 mixture 2.1 g of
colourless oil is recovered, TLC: Rf= 0.25 (silica
gel, eluent: heptanelethyl. acetate 50:50 20 1H-NMR
(CDCI3)! 8 1.44 (s, 91-1, t8a); 3.22 (s, 31-L -N-CH3);
3.64 (m, 1H,  H3); 3.67 (s, 3H, -O-CHH); 4.05 and 4.15
(m, 4H, H2 and 1-12') 2) Synthesis
ofN-t.buloxycarbonyl-3-acetyl-azetidine 110 mg (0.45
mmol) of
N-t.butoxycarbonyl-3-(methoxy-methyl-carbamoyl)-
azetidinc is so] ubilized in 2 ml of ether under argon
25 This solution is cooled down to 0C using an ice
bath and 1 ml of a 1.6 M  solution of me thy] Iythium
in ether is added dropwise. The reaction medium is
stirred for 2 hours at Ibis temperature then treated
with  a 1 M aqueous solution of hydrochloric acid. The
aqueous and ether phases are decanted and separated-
This operation is  30 repeated 3 times then the
ethereal phases are collected and dried over MgS04,
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: heptanelethyl
acetate 50:50 1F1 NMR (CT]C13): 8 1.44 (s, 9K, ); 2.2
(s. 314, -CO-CM; 345 (m, 114,  35 I L3); 3.67 (s, 31-L
-O-CTi3); 4.07 (m, 4H, H2 and H20 N-t.butoxycarbonyl-3
-[ 1, 8 ]naphthyri din-2-yl-azetid ine:
C1L~mno~e~Sn[In~'e&dfVuml&m~1Te~nruyLmma
Filcfbl%1SS2f~sGP due-9 no.eny~yps-~1~02
------------------- ------ - - 29 30 mg of
N-t,butoxycarbonyl-3-21 cetyl-azetidine (0.150 mural)
is solubilized in  2 ml of ethanol to which 18 mg
(0.150 mmol) of 2-aminopyridine-3-carboxyalde- hyde
and 25 mg of potassium carbonate (0.18 mmol) are
added. This mixture is taken to refiux For 24 hours
then is left to return to ambient  5 temperature and
the ethanol is evaporated off under reduced pressure
(2kPa). The residue obtained is puri lied by
chromatography on silica gel eluting with a
dichloromethane McOH 95:5 mixture, 30 mg of expected
product is recovered in the form of a beige solid.
TLC: Rf = 0.25 (silica gel, eluent: CH2C12/MeOH 95:5)
to MS: 256 (MH+); 230 (NM-tBu-f-) 1H NMR (CDCI3): 5
1,47 {s, 9H ); 4.18 (m, 1F1, H3); 4.40 (m, 4H,112 and
7.52(m,2H,FT7and I34); 8.22(m,2H,115 andf ); 9.14(nr,
IH,HB) 3-f 1 8]Naohthyridin-2-yl-azetidine 50 mg
(0.175 mmol) ofN-t.butoxycarbonyl-3-[ 1,
8]Naphthyridin-2-yl-azetidine  15 is solubilized in 2
ml of CH2C12 to which 0.2 ml of triiluoroacetic acid
is added and  the reaction medium is left under
stirring for 18 hours at ambient temperature The
trifluoroacetic acid and dichloromeihane are
evaporated off under reduced  pressure (2kPa). 40 mg
of crude product is isolated in the form of a yellow
oil.  20 TLC: Rf= 0.25 (silica gel, eluent:
CH2CI21MeOH 90:10)  MS: 186 (ME+) Synthesis
of7-azetidin-3-yl-1,2,3,4-tetrahydro-[
1.81naphthyridine: 40 mg of
3-[],8Jnaphthyridin-2-yl-azetidine is solubilized in 2
ml of ethanol to  which 10 mg of platinum oxide is
added. The reaction medium is stirred under a  25
hydrogen atmosphere for one hoar, 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 diehlo-
romclhane/MeOH mixture 95:5 and 85:15 



30 25 mg (61 %) of a colourless oil is recovered. TLC:
Rf= 0,1 (silica gel, eluent: CH2CI2114eOH 90:10)
1H-NMR (MeOD): 5 1.90 (m, 2H, IN); 2,75 (m, 2H, HfQ;
3.41 (m, 2H, HS);  3.96 (m, 1H 13); 4.30 (m, 4H, H2
ands; 6,40 (d, 1H, T34) and 7.15 (d, 1H, 135)  MS: 190
{VIII+) 35 Synthesis oft 5-dimeth 1-4 6-dih drox -
imidine! A single-necked fl ask containing 40 ml of
methanol, placed under a nitrogen atmos- phere, is
cooled down to 0C using an ice bath, 9.72 g of sodium
metbylate (Le. a  solution concentration c = 3 moue)
is added to the reaction mixture then 5 g
C~Lbm~avdSeemg2e&w.llllnmlSe(r)gM1Im~ra~ Invd PiI
OLK16T2Ir Bd  9mnm m 30  (53 mmoles) of ace4-unidine
hydrochloride is added at 0C and in small quantities.
Stirring is maintained at ambient temperature for
about twenty minutes, then 8-3 ml  of diethyl
methylmalonate is added dropwise. Stirring is
maintained for 3 hours.  Then the methanol is
condensed under reduced pressure (21cPa). The crude
product 5 obtained is taken up with a minimum quantity
of water, cooled down to 0C then  acidified with pure
acetic acid to a pH between 4 and 5. The white
precipitate formed  is filtered, rinsed with water,
ethyl ether and pentane. Then the white product is
dried  over P205 under reduced pressure (0.2 kPa). 3.3
g of expected product is obtained.  TLC: Rf = 0,2
(silica gel, eluent:
dichloromethane-methanol-water-acetic acid 85-15- 10
2-2). 1H-NMR (DMSO d6): 8 1.68 (s. 3H, OH-CH=C-a 3 ;
2,18 (s, 3H, N=C-CH3).  Synthesis of
2,5-dimelhyI-44-dichloro pyrirnidine: A mixture of 3.3
g (23-5 mmoles) of
2,5-dimethyl-4,6-dihydroxy-pyrimidine and 15  ml of
phosphorus oxychloride is taken to reflux for 8 hours,
After returning to  15 ambient temperature, the
reaction mixture is poured slowly onto a mixture of
ice and water. This aqueous phase is extracted with
ethyl acetate. The organic phase is  washed with a
saturated solution of sodium bicarbonate then dried
over magnesium  sulphate and evaporated to dryness
under reduced pressure (2 kPa). 3.39 g of  expected
product is obtained. 20 TLC: Rf= 0,9 (silica gel,
eluent: 100% ethyl acetale) l11-NMR (CDC13): 8 2.46
(s, 3H, Cl-CH=C-CM ; 2.68 (s. 3H, N=C-CIL3)  MS:
177/179 (MH+), Synthesis of 7-f
1-(6-Chloro-2,5-dimethyl-oyrimidin-4-yl)-azetidin-3-yl
}-1,2,3,4- tetrah dro 18 na hlh -dine: 25 90 mg (0-47
mmol) of 7-azetidin-3-y]-1,2,3,4-tetrahydro-[
1,8]naphthyridine is  



dissolved in 2 nil of dimethylacctamide to which 90 mg
(0.51 mmoI) of 2,5- dimethyl-4,6-dichloro pyrimidine
is added. This mixture is heated at 100C for 18 hours
The solvent is evaporated off under reduced pressure
(2kPa). 30 The crude residue is purified by
chromatography on silica gel eluting with a
dichloromethanefMeOH mixture 95:5 50 mg (32%) of
expected product is recovered, TLC: Rf= 0-25 (silica
gel, eluent: CH2C12IMeOH 95:5)  MS: 330 (NM+). 35
Tort-but 12-b lax carbon lamina-3- 2.5-dimeth 1-6 3 5
6 7 8-tetrah dm- 1.8
naphthyridin-2-yl)-azetidin-I-yl]-nvrhnidin-4-ylamino}
-propionate: 50 mg (0.150 mmol) of
7-[]-(6-chlom-2,5-dimethyl-pyriidin-4-yl)-azetidin-
3-y1]-l,2,3,4-telrahydro-[1,82 naphthyridine, 53 mg of
tent-butyl 3-amino-2-benzyl c'Lkaim, enJShcig+af
EMzcnl$yi\Tnmonry fnivne~Flu+nLYIH5V.1605G8doe-9
noimloe 2006-xVlu2 { 31  oxycarbonylamino propionate
and 70 mg (0.460 mmol) of cesium fluoride are solu-
bilized in 2 ml of dioxane. This mixture is heated for
5 minutes at 90C then 6 mg (0.01 mmol) of rac-
2,2'-bis (diphenylphosphino)-1,1'-Binaphthyl and 9 mg
(0.01 mmol) of tris  5 (dibcnzylideneacetone)
dipalladium are added to i1. This mixture is heated at
110C for 2 hours under magnetic stirring- The same
quantities of catalyst and cesium  fluoride are added
again and the reaction medium is heated for 2 hours at
140C. The  dioxane is evaporated off under reduced
pressure (2kPa). The residue obtained is puri red by
chromatography on silica gel eluting with a  ID
heplanelethyl acetate mixture 1:1. 25 mg of expected
product is recovered in the form of a yellow solid
TLC: Rf=0.25 (silica gel, eluent: CH2C12/MeOH 95:5)
MS: 588 (MH+); 398 (M1-l-(tBu and--CO-O-CH2-Ph) 2-bent
lox arbon lamino-3- 2.5-dimeth 1-6- 3- 5 6 7 8-tetrah
dro 1.81 -nap hth - 15 ridin-2-Yl)-azetidin-I
-y1]-pvrimidin-4-ylaminaI-proaionic acid bis
(trifluoroacetate):  20 mg of tert-butyl
2-benzyloxycarbonylamino-3-(2,5-dimethyl
-6-[3-(5,6,7,8 tetrahydro-[1,8]naph hyri
din-2-yl)-azelidin-l-yl]-pyrimidin--4-ylamino)
propionate is  solubilized in 1 ml of CH2C12 and 0.1
ml of trifluoroacetic acid is added to i l_ This
solution is stirred for 24 hours at ambient
temperature and diluted with  20 toluene. The solvents
and lrifluoroacetic acid are evaporated off under
reduced pressure  



(2kPa)_ The residue obtained is taken up in a minimum
quantity of CH2C12 then this  solution is poured into
isopropyl ether. The insoluble part is thus isolated
and 15 mg of expected product is recovered  25 in the
form of a white powder TLC: Rf=0.1 (silica gel,
eluent: CH2C12/MeOH 90:10) 1H-NMR (MeOD): S from 1.95
to 2.00 (m, 5H, Hl and Hll); 2.50 (s, 311, H3];  3.35
(dd, 2H, H10); 3.52 (dd, 211, H12); 3.30 (m, 1H, 1;
3.97 and 4.15 (2m, 2E.  H4); 4.53 (m, 3H, H5 + H2 or
H2'); 4.80 (dd partially masked by H20, 2H, H2 or 30
H2'); 5.10 (m, 2H, -O-CH2-C6H5); 6.82 (d, 111, HS);
from 7.30 to 7.40 (m, 5H, -0- CH2-C6HH); 7.62 (d, 111,
MS: 532 (MH+); 398 (MM-(CO-0-CH2-C6H5)+)  Example 6
Synthesis of tert-butyl
2-benzyloxycarbonylamino-3-[6-(6-amino-3',4',5',6'- 35
Letrahydro-2'H-[2.4']bipyndinyl-l'-yl)
-5-methyl-pyrimidin-1 ylamino]-propionate 1) Synthesis
ofN-t.butoxycarbonylhydroxy-piperidine: 1 g (5 mmol)
ofN-t.buEoxycarbonyl-4-oxo-l-piperidine (marketed by
Aldrich)  is dissolved in 5 ml of ethanol- This
solution is cooled down to 0C using an ice bath
CDCrWUim and Sciwgfuf nr.~,i Smnrr%Tr enIM f OMU ewGc
-v iw.n.e 12006-3 utto 32  and 200 mg (7.56 mmol) of
tetrasodium borohydride is added by portions and the
reaction medium is stirred for 4 hours at ambient
temperature- A saturated aqueous  solution of ammonium
chloride is added to the reaction mixture. The ethanol
is  evaporated ofF under red need pressure (2kPa) then
the reaction mixture is taken up in 5 ethyl acetate.
The organic phase is separated from the aqueous phase.
This extraction  is repeated once and then the organic
phases are collected and dried over magnesium
sulphate, followed by concentrating under reduced
pressure (2kPa) and in this way  1.05 g of a
colourless oil is recovered. TLC; Rf=0.5 (silica gel,
eluent: CH2C121MeOH 90:10 10 1H-NMR (CDCI3): S 1.47
(s, 9H, i13u) and (m, 2H; -CHH-C112-N-CH2-CHH- 1.87
(m, 2H, -CHH-CH2-N-CHI-CHH-); 3.04 (m, 2H.
-CHH-N-CHb1-); 3.85 (m,  2H, -CBI-I-N-CHH-) and (m,
1H, -CH-OH) 2) Synthesis
ofN-t,butoxycarbonyl-4-iodo-l-piperidine: 2.15 g of
triphenylphosphine (8-2 mmole) and 2.08 g of iodine
(8,2 nunole) are  15 dissolved in 30 ml of
acetoniirile The reaction medium is left under
stirring for 10 minutes at ambient tempera- ture then
918 mg of imidazole (13.5 mmol) is added and stirring
is maintained for  



another 10 minutes at ambient temperature. Then 1 g (5
mmol) of N- l.butoxycarbonyl-4-hydroxy-l-piperidinc is
added and stirring is maintained for 24 20 hours at
ambient temperature. The reaction is treated by adding
an aqueous solution  of sodium thiosulphate and the
acetonitrile is evaporated off under reduced pressure
(2kPa), followed by taking up in ethyl acetate,
extracting and washing with an  aqueous solution of
sodium thiosulphate. The organic phases are dried over
MgSO4,  filtered and the ethyl acetate is evaporated
off under reduced pressure (2kPa). 25 followed by
chromatography on silica gel eluting with
dichloromethane then dichlo- romethane/methanol 90.10
I.1 g (Yield = 70%) of colourless oil is recovered.
TLC: Rf=0.8 (silica gel, cluent: CH2CI21MeOH 90:10
1H-NMR (CDC13): S 1.47 (s, 911, 113u) ; 2-03 (m, 4H,
-CH2-CW-CH2-); 330  30 and 3.60 (2m, 4H, -CH2-N-CH2-);
4.46 (m, I14 -CHI-) 3) Synthesis oft-bromo-6
(2,5-dimethyl-pyrol-1-yl)-pyridine (3): 1 g (5.78
mmol) of 2-amino-6-bromopyridine in 30 ml of toluene
is placed in a  100 ml flask surmounted with a Dean
Stark apparatus. 0.3 ml of acetic acid and 0.8  ml
(6.78 mmol) of acetonylacelone are added, followed by
heating under rellux of 35 the toluene for 5 hours,
The reaction medium is lef to return to ambient
temperature  and the toluene is evaporated off under
reduced pressure (2 kda). Water is added  followed by
extraction with ethyl acetate. The organic phases are
collected and dried  over magnesium sulphate- The
ethyl acetate is evaporated off under reduced pressure
L.tiD eodSeinL,y[vclRlavlSm~lTm~vx~hnmie
Fles~p]-1([6fi1d1~.Yrls Ox-9owtntn )J3OL-f rID? xi  --
-- ---- ------ --- - ---- 33  (2kPa) and the crude
residue is purified by chromatography on silica gel
eluting with  dichloromelbane_ , I g of expected
product is recovered in the form of yellow powder.
TLC: Rf= 0,7 (silica gel, eluent: CH2C12) 5 1H-NMR
(CDC13): b 2,20 (s, 6H, -CH3GCH-CH CCH3-); 5-90 (s,
2H, - CH3C=CH-CH--CCH3-); 7.08 (d, IN, H3 or H5); 7.16
(d, IH, H3 or H5); 7.29 (t,  1H, H4). 4) Synthesis
of6-(2,5-dimethyl-pyrrol-lam- l)
-3',4',5',6'-letrahydro-2'H-
[2=41]bip3Uridinvl-l'-carboxylic acid tort-butyl
ester: 10 284 mg (4.34 mmol) of electrolytic zinc is
placed in suspension, under an  argon atmosphere, then
0.033 ml of 1,2-dibromoethane and 1 ml of
tetrahydrofuran  



are added The reaction medium is stirred for 3 minutes
at 60C and is then left to return  to ambient
temperature. 0.047 ml of trimethylsilyl chloride is
added followed by  15 stirring for 30 minutes at
ambient temperature- 1 g (32mmol) of N
ibutoxycarbonyl-4-iodo-l-pip eridine solubi]ized
beforehand in 2 ml of tetrahydrofu- ran is added. This
reaction mixture is stirred for 45 minutes at ambient
temperature  and a solution containing 30 mg (0.032
morel) of tris (dibenzylideneacetone)  dipalladium
marketed by Aldrich and 30 mg (0,13 mmol) of Iris
(2-furyl) phosphine 20 are added to it. Then 1 g (4
mmol) of 2-bromo-6 (2,5-dimethyl-pyrol-l-yl)-pyridine
solubilized beforehand in 10 ml oftetrahydrofuran is
added. The reaction mixture is  left under magnetic
stirring at 60C for 2 hours, then left to return to
ambient  temperature, filtered on Clarcel and
extracted between ethyl acetate and a saturated
aqueous solulion of sodium bicarbonate. The aqueous
phase is extracted twice with 25 ethyl acetate, then
the organic phases are collected and dried over
magnesium  sulphate. The ethyl acetate is evaporated
off under reduced pressure (2kPa) and the  crude
residue is pun Iied by chromatography on silica gel
eluting with a heptane/ethyl  acetate mixture 4:1. 350
mg of expected product is recovered in the form of
yellow  oil. 30 TLC: Rf=0.2 (silica gel, clucnl:
heplane/ethyl acetate 90: 10)_ IH-NMR (CDCI3): 8 1.50
(s, 9H, tBu); 1.78 and 1.97 (m. 4H, -CH2-CH2-N-
CH2-CH2-); 2.18 (s, 6H, -C1-13C-CH-CH=CCH3-); 2.85 and
295 (m, 314, CH-C42- CHH N-CHH-CH2-); 4.28 (m, 2H,
-CH2-CHH-N-CHH-CH2-); 5.92 (s, 2H, - CH3C=CH-CH=CC13
-); 7.08 (d, 114, H3 or H5); 7.16 (d iH, H3 or 115);
7.29 (t,  35 1H, H4). synthesis
of6-(2,5-dimelhyl-pvrrol-l-yl)
-1'.2'.3',4'.5',6'-hexahydro- 2.4' bi ridin l Ctita
nand Seamy hrafIn_i Sm~lTmgoray lvenn F4&OLK1 E6121(
ahe-9omol,e X&5-]Yltrx ----------- 34  330 mg (0.928
moral) of 6-(2,5-dimethyl-pyrral-l-y1)
-3',4',5',6'-tetrahydro-
27-I-[2.4']bipyridinyl-1'-carboxylic acid lert-butyl
ester is placed in solution in 3 ml  of
dichloromethane lo which 0.3 nal of tnfluoroacetic
acid is added- The reaction  medium is stirred for 2
hours at ambient temperature , The dichloromethane is
evapo 5 rated off under reduced pressure (2kPa). The
residue obtained is taken up in water,  followed by
rendering basic to pH = 10 with concentrated ammonium
hydroxide and  extracting the product with
dichloromelbane_ The organ ic phase is dried over
magne- 



sium sulphate and the dichloromethane is evaporated
off under reduced pressure  (2kPa). 220 mg (Yield =
92%) of yellow oil is recovered 10 TLC: Rf = 0.3
(silica gel, cluent: CH2C121MeOH 90:10) 1H-NMR
(CDC13): 8 1.90 and 2.08 (m, 4H,
-CH2-C112-N-CH2-CH2-); 2,18 (s.  6H,
-CH3C-CH-CH--CCH3-); 2.88 and 3.34 (m, 4H,
-C132-CH2-N-CH2-C112-);  2.95, (m, 1H,
CH-CJT2-CH2-N-CH2-); 4.10 (m, 1H, NH); 5.92 (s, 214,
-CH3C H- CH.=CCH3-);7.08 (d, IH, E3 orH5); 7-16 (d,
1H, H3 or HS); 7.29 (t, 1H,114) 15 MS: 256 (MH+). 6)
Synthesis of
1'-(6-chIoro-5-methyl:p)rimidin-4-y11-6-(2.5-dimethyL-
p3rrol-1-11)- 1',2'.3'.4'
5'.6'-hexahydm-2.4'LpydinyL--_ 220 mg (0.860 mmol) of
6-(2,5-dimethyl-pyrrol-l-yl)-l',2',3',4',5',6'-hexa-
hydra-[2.4']bipyridinyl is dissolved in 2 ml of
dimethylacelamide to which 140 mg  20 (0.860 moral) of
4,6-dichloro-5-methyl-pyrimidine marketed by [ ] and
0.2 ml of diisopropylethylamine are added. The mixture
is heated at 110C under magnetic  stirring for one
hour. The mixture is left to return to ambient
temperature and the  dimethylacelamide is evaporated
off under reduced pressure (0.2 kPa). The crude
residue is taken up in ethyl acetate and washed with
water. The aqueous phase is 25 extracted twice with
ethyl acetate, the organic phases are collected and
dried over  magnesium sulphate- The ethyl acetate is
evaporated off under reduced pressure  (0.2kPa) and
330 mg of brown resin is recovered which is used far
the following  stage without purification_ TLC: Rf=
0.4 (silica gel, clucnI: CH2C12) 30 1H-NMR (CDC13): 6
2.02 and 2,10 (m, 4H, -CH2-CH2-N-CH2-CH2-); 2.18 (s,
6H, -CH3C=CH-CH=CCH3-); 2.30 (s, 3H, CH3); 3-08 and
4.01 (m, 414, -CH2-CH2- N-CH2-CH2-); 3.02, (m, 1H,
CH-CH2-CH2-N-CH2-); 5.92 (s, 2H, -CH3C=CH- Cl1=CCH3-);
7.09 (d. 113, 143 or H5); 7.20 (d, 1H,113 or 115);
7.29 (t, 1H, H4); 8.41  (s. 1H, =N-CFI=N) CLonmcve uM
SrnbpyEnzQlud&unp\Trtpdvy Imvoe~ P& 11kS3( (i1 bx-Y
maiix2IX6-Wluq l.: ------ ----------- 35  Synthesis of
tea-butyl. 2-benzyloxvcarb onvlamino-3-f 6-f
6-(2,5-dimelhyl-pyrrol-I-.  yl )-3'.4',5',6'-
tetrahydro-2'H- [2.4'1 binyrid inyl-1'-yl]
-5-methyl-ny,drnidin-4-yl amino }_  propionate: 330 mg
(0.866 mmol) of
1'-(6-chloro-5-methyl-pyrimidin-4-yl)-6-(2,5- 5
dimethyl-pyrro]-i-y])-1',2',3',4',5',6'-hexahydro-[2.4
']bipyridinyl is dissolved in 5 ml  



of dimethoxyelhane, 286 mg (I mmol) of lert-butyl
3-amino-2-benzyloxyearbonyl- amino propionate, 184 mg
(1.21 mmol) of cesium fluoride, 54 mg (10% mol) of
2,2'- bis (diphenylphosphino)-1,1'-binaphthyl and 40
mg (5% mal) of Iris (dibenzyl- ideneacetone)
dipalladium are added successively. This mixture is
heated at 100C 10 for 18 hours under magnetic sliming-
The reaction medium is left to return to ambient
temperature and the dimethoxyethane is evapora[ed off
under reduced pressure  (2kPa). The residue obtained
is taken up in ethyl acetate and washed with a
saturated  aqueous solution of sodium bicarbonate. The
aqueous phase is extracted with ethyl  acetate, the
organic phases are collected and dried over magnesium
sulphate. The 15 ethyl acetate is evaporated off under
reduced pressure (2kPa). The residue obtained is
purified by chromatography on silica gel eluling with
a heptanelethyl acetate mix lure  1-1.200 mg of yellow
solid is recovered, TLC: Rf= 0.2 (silica gel, eluent:
heptanelethyl acetate 1:1) 1H-NMR (CDC13): 8 1.50 (s,
9H, tBu); 1.97 (s, 3H, CH3); 2,02 to 2.10 (m, 4H,  20
-CH2-CH2-N-CH2-C12-); 2.18 (s, 6H, -CH3CH-CH=CCH3-);
3.20 and 3.78 (m,  41-1, -CH2-CH2-N-CH2-CH2-); 3.00
(m, 114, CH-CH2-CH2-N-CH2-); from 3.85 [o  4.00 (m,
2H, NH-CH2-CHCOOtBuNH); 4.47 (m,lH,NH-CH2CH-COOLBuNH);
5.12 (2H, -O-CH2-Phenyl); 5.92 (s, 2H,
-CI13C=CH-CH=CCH3-); 6.12 (m, mobile  IH); 7.09 (d,
1H, H3 or H5); 7.21 (d, 1H, 113 or H5); 7.78 (t, IH,
H4); 7A5 (m,  25 aromatic 5H); 8.32 (s, 1H, =N-CH=N)
MS: 641 (MH+),584 (M-H-tfut) Synthesis oftert-butyl
3-[6-(6-amino-3',4',5',6'-tetrahvdro-2'H-f2,4'Tbipyrid
inyl-1'- yl]
5-methyl-nvrimidin-4-y]aminel-2-benzyloxycarbonylamino
-nronionate 100 mg (0.15 mmol) of tert-butyl
2-bencyloxycarbonylamino-3-{6-[6-(2,5- 30
dimethyl-pyrrol-1-yl)-31,4',5',6'-lelrahydro-2`H-[2.4'
]bipyridinyl-1'-yl]-5-methyl-
pyrimidin-4-ylamino)-propionate is dissolved in 3 ml
of ethanol and 0.3 ml ofwater_  50 mg (0,75 mmol) of
hydroxylamine hydrochloride is added and the reaction
medium is heated for 1S hours at 90C. The solvents are
evaporated off under  reduced pressure (2 kPa) and the
crude residue is purified by chromatography on 35
silica gel eluting with a CH2CI2/MeOH mixture 90:10 30
mg of expected product is  obtained in the form of a
resin. TLC: Rf = 0.5 (silica gel, eluent: CH2CI21MeOH
90:10) ^- ^a~ Tylffor 1r.Lml3nmig~.Tmgrmy lntnt f-
L1C, L6'] 1~5G13e-9 y~pd_yyJDl ------ --- - -------
----------- - --- - 36  1H-NMR (C17C13): S 1.50 (s,
9H, IBu); 1.97 (s, 3H, CH3); 2.02 to 110 (m, 4H,  



-CH2-CH2-N-CI12-0H2-); 2,18 (s, 6H,
-CH3C=CH-CH=CCH3-); 3.20 and 3.78 (m,  4H,
-CH2-CH2-N-CH2-CH2-); 3.00 (m, IH, CH-C12-CH2-N-CH2-);
from 185 to  4.00 (in, 2H, NH-CH2-CHCOOtBuNH);447
(m,1H,NH-CH2CH-COOIBuNH); 5.12 5 (2H, -O-CH2-Phenyl);
5.92 (s, 2H, -CH3C=CH-CH=CCH3-); 6,18, 6.57, 6.62 (3d,
H3 and H5 + mobile 1H); 7.45 (m, aromatic 511's); 7.60
(L, 111,114); 8.32 (s, M. =N- CIT=N). MS: 562
(MH+),372 (MH-tBu and -CO-O-benzyl+)_ SSynthesis of l
ert-butyl 2-b
enzyloxycarbonylamino-3-[6-f6-cthylamino-3',4',5',6'
10 tetrahtdro-27I-F2.4']bipyridinyl-l'-y11
-5-methyl-p3rimidin-4-ylaminol-propionate=  50 mg
(0.09 mmol) of tert-butyl
2-benzyloxycarbonylamino-3-[6-(6-amino- 3',4',
5',6'-tetrahydm-2'H- [2.4'] bipyri dinyl- ]'-yl)-5
-methyl-pyrimidin-4-ylamino]- propionate is
solubilized in 2 ml of dichlororrie(hane. The mixture
is placed under an  argon atmosphere and cooled down
to 0C using an ice bath. 15 0.01 ml (0.18 mmol) of
acetaldehyde and 30 mg (0.14 mmol) of sodium tri-
aectoxyborohyd ride is added. This mixture is stirred
for 1 hour at ambient temperature and the same quanti-
ties of acetaldehyde and sodium Inacetoxyborohydride
are added again Stirring at ambient temperature is
maintained for 2 hours then finally another  20 30 mg
of sodium triacetoxyborohydride is added. Stirring is
maintained at ambient temperature for 15 minutes then
the dichlo- romethane is evaporated off under reduced
pressure (2kPa). The crude residue is purified by
chromatography on silica get eluting with
dichIoromethanefinethanol 95:5 then 90:I0, 25 40 mg of
expected product is recovered. TLC: Rf= 0.7 (silica
gel, eluen1: CH2CI21MeOH 90:10 1H-NMR (CDC13): 8 1.30
(t, 3H, H1 ; 1.45 (s, 9H, tBu ; 1.95 (s, 3H, 1j9};
from  1.85 to 2.05 (m, 4H, H7 and H7'); 2.72 (m, 1H,
H,; 2,95 (m, 2H, H8 or 118'); 3.30  (m, 2H, H2); 3.68
(m, 21-, 1I8 or H8'); 3.90 (m, 2H, HI); 4,45 (m, 1H,
H12); 4.95 30 (m, 1H, mobile H); 5.12 (s, 214,
-O-CH2-C6H5); 6.19 (in, 1H, mobile H); 6.30 (d,  1H,
1Q); 6.50 (d, 1H, H5); 7.35 (m, 5H, O-CH2-C6H); 7.46
(dd, II-, H4); 8.30 (s,  1H, Hl MS: 590= (MH+), 534=
(MH-tBu+), 400= MR-(tBu and - CO-O-C112- C6H5)+
nn~..~a, and S~F+! -~ALo.1SainyyTv~m-a~ 1nIava
F~10L%1L@Q 16OSi D&r-91p, 2006.]YLP2 ------- ---
--------- 37 



Synthesis
of2-benzyloxycarbonyIamino-3-[6-(6-ethylamino-3'.4''.6
'-tetrahvdra-
2'H-[2.4'lbipyridinyl-1'-yl)-5-methyl-pyrimidin-4-ylam
iao]_propionic acid bis  tnfluoroacclale 300 mg (0.51
mmol) of tert-butyl
2-beeryloxycarbonylamino-3-[6-(6-ethy] - 5
amino-3'.4',5',6'-lelrahydro-271-[2.4']bipyridinyl-l'-
yl)-5-methyl-pyrimidin-4- ylamino]-propionate is
solubilized in 5 ml of dichloronnelhane to which 0.5
ml of  trifluoroacetic acid is added. This mixture is
shored at ambient temperature for 4 hours After
diluting with toluene, the trifluoroacetic acid,
dichlorometharle and  10 toluene are evaporated off
under reduced pressure (2kPa). The residue obtained is
taken up in a minimum amount of CH202 then this
solution is poured into isopropyl ether The
precipitate is filtered out and 220 mg of expected
product is recovered in  the form of a beige solid 15
TLC: Rf= 0.7 (silica gel, eluent: CH2C12MeOH 85:15
1H-NMR (MeOD): 8 1.32 (t, 3H, Hl); 2.00 (s, 3H. 19);
of 1.90 to 2.10 (m,  4H, H7 and H7'); 2.95 to 3.15 (m,
3H, H6 and H8 or HS'); 3.45 (m, 2H, ); 3.75  (m, 2H,
H8 or H8'); 3.80 and 4.00 (2m, 21-I, HI1); 4.50 (m,
1H, H12); 5.10 (m, 2H, - O-CH2-C6H5); 6.80 (d, 1H, RD;
6.90 (d, 1H. H5; of 7.35 to 7.40 (m, 5H, O-CFI2- 20
C61); 7.86 (dd, 11-L IL4); 8.20 (s. 1H, H10) MS: 534=
(MI3+), 400--= ME- (CO-O-CH.2-C6H5) +  Examples 7 to
11 By operating in a similar manner to the method
described in Example 6, the  following products are
prepared; 25 4`1CIpy,~+LLS+ud
SnnugtukW=IIILaa15M+nE11To-i.iray hilvai F11dDLKIBCalE
5GRdec-a noxmme2W6-]i1102 38  B "S Esterfan rd R w m+)
Add tuna] RN IVS "4) IT  7 Lto Q3 646 55 59D 0.25  y 8
Q.3 659 6n1 E02 a25  Q3 65~ 601 CM 0.25  10 0.3 653
596 5 GS 025  



11 03 W4 5447 548 0.25  Example 12 5 Synthesis of
2-methyl-4,6-dihydroxy-5-methoxv-nvrimidine, 10.8 g
(200 mmoles) of sodium methylate is added to a
solution of 5,5 g (58  mmoles) of acetarnidine
hydrochloride in 100 ml of ethanol cooled down to 0C
and  the mixture is stirred for 15 minutes; then a
solution of 7.2 ml (52 mmoles) of  dimethyl methoxy
malonate in 50 ml of ethanol is added and the mixture
is stirred 10 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). 2.4 g of expected product is
obtained in the form of a  15 white solid. 1H-NMR
(CD3OD)-. 6 2.31 ppm (s, 3H, C- ); 3.74 (s, 3H,
C-OCR).  MS: 157 (MH+). L""--vu mi Smm~vfn
IR[wISe~jlrc trwylnlmiel FiH!OU]H9&2]605GD d-.c-9oprc
tCc16-?&IV2 39  Synthesis of
4,6-dichloro-2-methyl-5-methoxy_pyrimidine. A mixture
of 1.9 g (12.2 mmolcs) of
2-methyl-4,6-dihydroxy-5-methoxy- pyrimidine in 60 ml
of phosphorus oxychloride is taken to reflux for 2
hours. After  returning to ambient temperature, the
reaction mixture is poured into a mix ture of ice 5
and water then sodium bicarbonate is added slowly
until a basic pH is reached,  followed by extracting
with ethyl acetate, drying over magnesium sulphate and
evaporating to dryness under reduced pressure (2 kPa).
0-67 g (Yield--28%) of a  brown oil is obtained. TLC:
Rf= 040 (silica gel, eluent heptane-ethyl acetate
90-10). Jo 1H-NMR (CDC13): 6 2-68 ppm (s, 3H, C-CH,);
3.96 (s, 3H, C-OCHj)_  MS: 193.195 (MH+), Synthesis of
2- i cridin-4 1- 1 8 na hth 'dine:  51 g (300 mmoles)
of 4-(2-methyl-[1.3jdioxolan-2-yl)-piperidine
(prepared  according to J. Org. Chem.; 29; 1964;
2898-2903) is solubilized in 550 ml of ethanol,  15
This mixture is cooled down to 0C using an ice bath.
85 ml of 6N hydrochloric acid (510 mmoles) is added.
The mixture is heated under reflux of ethanol for 24
hours Then 20.4 g (510 mmoles) of soda in pellets is
added in order to neutralize the  pit then 32.13 g
(260 mmoles) of 2-aminopyridine-3-carboxyaldehyde and
200 ml of  



20 ethanol are addcd_ Finally 40.8 g (295 mmol(-,s) of
potassium carbonate is added. This mixture is stirred
at 100C for 8 hours then for 18 hours at ambient
temperature. The ethanol is evaporated off under
reduced pressure, then diluted with water  25 and with
butanol. The 2 phases are separated and the product is
thus extracted with  butanol. The organic phase is
dried over sodium sulphale then filtered and
evaporated  under reduced pressure. A brown solid is
recovered, 65 g of which is used without purification
for the  30 following. TLC: Rf= 0.1 (silica gel,
eluent: CH2C12/MeOHINH40H 89:10:1 IH-NMR (MeOD): S
from 1.90 to 2.10 (m, 4H, H7 and H7'); from 2_B to
2.90  (m, 2H, H8 or H8'); from 3.12 to 3.28 (m, 3H, R6
+ H8 or H8'); from 7.58 to 7.68  (m, 2H, H2 and H5);
from 8.38 to 8.45 (m. 2H, H3 and H4); 9.03 (m, 1H,
H1). 35 MS: 270 (NIB+) O nand 5w6q;iur dnL semm6T l q
Yik.OUZIB&2] 05Cn dx- 9 mycm&e Yg6.]aR@ ---- - ---- -
-- - ---- 40 S5+ thesis of
2-[1-(6-Chloro-5-methoxy-2-melhyl-pyrimidin-4-yl)-pipe
ridin-4-yll- 1.8 na hth -dine: 30 ml of
dimethylacetamide, 0.9g (4,66 mmoles)
4,6-dichlom-2-methyl-5- meth.oxy-pyrimi dine and 3 rnI
of diisopropylelhylamine are added into a single- 5
necked flask containing 1.1 g (5.2 nunoles) of
2-piperidin-4-yl-[1,8]naphthyridine. This mixture is
heated at 120C for 4 hours [hen 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 10 phases are dried over magnesium
sulphate then the solvent is evaporated off under
reduced pressure (2 kPa). The residue is chromato
graphed on silica gel eluling with a  gradient of
heplane-ethyl acetate of 100-0 to 0-100. 870 mg of
expected product is  obtained in the form of a yellow
solid. TLC: Rf= 0.25 [silica gel, eluent: ethyl
acetate (100%) ] 15 IH-NMR (CDCI3): 8 2.16 ppm (m, 4H,
N-CH2-CH2-CH-f; 2.47 (s, 311,  C-CH; ; 3.1I and 4.84
(m and bd, 4H, CH2-CH2-N-0112-CH2); 3.26 (m, 114, CH2-
CH-CH23); 3.75 (s, 3H, C-OCH2); 7.45 and 8.16 (2d, 2H,
C-CHH-C (CII) =N);  



7.47 (dd, IH, N-CH=CHI-CH=C); 8.18 (dd, 1H,
N-CH=CH-CH=C); 9.11 (dd, 1H, N- CH=CH-CH=C). 20 MS:
370.372 (MH+). Synthesis of tert-butyl
2-benzyloxycarbonylamino-345-melhoxy-2-melhyl-6-(4- 1
8
naphthyrid~peridin-l-yl)-pydTnidin-4-ylamino]_propiona
te A mixture of 870 mg (2.36 mmoles) of
2-[I-(6-chloro-5-methoxy-2-methyl-
pyrimidin-4-yl)-pipcridin-4-yl]-[ I,8]naphthyridine,
766 mg (2.59 mmoles) of tert- 25 butyl
3-amino-2-bcnzyloxycarbonylamino propionate. 540 mg
(3.57 mmoles) of cesium fluoride. 120 mg (0.124 mmole)
of tris (dibenzylideneacetone) dipalladium  (0), and
70 mg (0.108 mrnole) of 2,2'-bis
(diphenyl-phosphino)-1,1'-binaphthyl in 50  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 ethyl acetate, 30 water and a saturated solution of
sodium bicarbonate- The organic phase is separated,
dried over magnesium sulphate and the solvent
evaporated off under reduced  pressure (2 kPa), The
residue is chromatographed a first Sine on alumina
eluting with  ethyl acetale-e[hyl ether 50-50 then a
second time on silica eluting with ethyl acetate-
heptane 50-50. 820 mg of expected product is obtained
in the Form of an amorphous  35 white solid TLC: Rf=
0.30 (silica gel, e]uent: ethyl acetate). IH-NMR
(CDCl3): S 1.47 ppm (s, (H, tBu); 2.07 to 2.16 (m, 4H,
N-CH2-CH2- CH-fH2); 238 (s, 3H, C-CHj); 2.97 and 4.53
(m and bd, 4H, CH2-CH2-N-CH2 CV1ii, and Sc*I
'sFb.epiemI $mi Tc nyT Ln1 FiIn'LEXLH&1i&Q5cD te- 9
rmmn!rs i0G4. A6'1~]. t 41  CH2); 3.19 (m, IH,
CH2-CH.CH2,); 3.63 (s. 3H, C-OCH,); 186 (m. 2H, NR-CCH
- CH-NH); 4.36 (m, 1H, NH-CHz-CH-NH); 5,12 (d, 2H,
CH2-Ph);; 7.35 (m, 5H,  CH2Ph); 7.46 and 8.15 (2d, 2H,
C-CH~H-C (CH) N); 7.48 (dd, 1H, N-CH~H- CH=C); 8.18
(dd, 1H, N-CH~H-CHI); 9.10 (dd, 1H, N-CH=CH-CH=C). 5
MS: 628 (ME+); 438 (MH-COOCH2Ph+). S nnthesis
oftert-butyl
2-benzyloxycarbonylamino-3-{5-methoxy-2-methyl-6-L  5
6 7 8-tetrah dro 1 8 na hth 'din-2- 1- i eridin-l- 1-
imidin-4 Ian-uno - pronionate A mixture of 820 mg (1.3
mmoles) of tert-butyl 2-bcnzyloxycarbonylarnino-3- 10
[5-methoxy-2-methyl-6-(4-[1,8]naphthyridin-2-yl-piperi
din-1-yl)-pyrimidin-4- ylamino]-propionate and 30 mg
ofpIatinum oxide in 50 ml of ethanol is stirred for 2
hours under hydrogen at atmospheric pressure- The
reaction mixture is filtered on  



Clarcel then evaporated to dryness under reduced
pressure (2 kPa). The residue is  crystallized from
diisopropyl ether. 570 mg of expected product is
obtained in the  15 form of an amorphous white solid.
TLC: Rf= 0.28 (silica gel, eluent: ethyl acetate). IR
NMR (CDC13): 6 1.48 ppm (s, 1H, tBu); 1.67 and 1.97
(ril, 6H, CH2-CH,- CH2-NH and-CH-CH;); 2.35 (s, 3H,
C-CH3); 2.65 (it, 1H, CHz-CH-CH2); 2.71  (t, 2H,
CH,-CH2-CH2-NH); 2.87 and 4.47 (bt and bd, 4H,
CH2-CH2-N-CH2-CH2); 20 3.41 (m, 2H, CHZ-CH2-CHaNH);
3.57 (s, 3H, C-OC~H); 3.84 (m. 2H, NH-CHh-CH- NH);
4.36 (m, 1H, NH-CHZ-CH-NH); 5.12 (d 2H, CH,-Ph); 6.38
and 7.11 (2d, 2H.  C=CH~H=C); 7.36 (m 5H, CH21'h ;
4.75 and 5.27 (m; bt and bd Mobile H's]. MS! 632
(MH+); 442 (MH-COOCH2Ph+),  Example 13 25 Synthesis of
2-benzyloxycarb_o_nylamino-3-{2-methoxy-5-methyl-6-[4-
{5.6.7.8-tetra- h 1
8]naphthyridin-2-yl)-pipcridin-l-yll=pyrimidin-4-ylami
no%-pmnionic acid  bis trifluoroacetate). 280 mg
(0.443 nunole) of tert-butyl
2-benzyloxycarbouylamiuo-3-{5-methoxy-
2-methyl-6-[4-(5, 6,7, 8-tetrahydro-[ 1,
8]naphthyiidin-2-yl)-piperidin-l-yl]-pyrimidin- 30
4-ylamino}-propionate in 15 ml of dichloromethanc with
3 ml of tdfluoroacetic acid is stirred at ambient
temperature far 18 hours. Toluene is added and the
reaction  mixture is evaporated to dryness under
reduced pressure (2 kPa). The residue is solu- bilized
in the minimum amount of dichloromethane then poured
into diisopropyl  ether. 210 mg of expected product is
obtained by filtration in the form of a white  35
solid TLC: Rf = 0.45 (silica gel, eluent: methylene
chloride-methanol-water-acetic  acid 90-10-1-1)_
enccunc mid S 'aE..=.ml1MJ $wwplre~p,~ry [mastP
&OLLIB52LB]5C0 d.  9mnaN.tc]W6.111102 L 42  IH-NMR
(CDC13): S 1-75 and 2.10 ppm (m, 6H, CH2-CH2-CHz-NH
and CHz CH-Cx2); 2.50 (s, 3H, C-CHI); 2.78 (bt, 2H,
CH2 CHZ-CH2-NH); 3_05 ft 1H CH2  CH-CHZ); 3.50 and
4.79 (bt and bd, 4H, CH2-CH2-N-CH2-CH2); 3.51 (in, 2H,
CH2- CH2-t -NH); 3.57 (s, 3H, C-Ot313); 3.95 and 4.01
(2m, 2H. NH-M-CH NH); 5 4.51 (in, 1H, NH-CH2-CH-N13);
5.11 (d, 2H, CH2-Ph); 6.39 and 7.39 (2d, 2H,  C CId
H=C); 7-30 (m, 5H, CH2Ph); 9.71 (m mobile H's). MS:
576 W+); 442 (MI-I-COOCH2Ph+); 574 (MH-); 466
(574-OCH2Ph-);  



1150 (2M-). Example 14 10 Synthesis
of2-tert-hulyl-5-methyl-4,6-dihydroxy-pyrimidine: A
single-necked flask containing 80 ml of ethanol is
cooled down to 0C by an ice  bath, 4 g (55.6 mmoles)
of sodium ethylale and 3.8 g (27.8 mmoles) of
lert-butyl- rarbamidine hydrochloride are added. The
reaction mixture is left to return to  ambient
temperature, then 5 ml (27.8 mmoles) of diethyl ester
methylmalonate is 15 added dropwise. Stirring is
maintained at ambient temperature overnight. The etha-
nol 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  0C 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 2d with pentane. Then the
while powder oblained is dried over P205 under reduced
pressure (0.2 kPa). 2.4 g of expected product is
obtained. TLC: FS= 0,56 (silica gel, eluent:
dichloromethane-methanol 90-10)- MS: (MH+) = 183.
(MH-) = 181 1H NMR (DMSOd6): 8 1.25 (s, 9H,
tert-butyl); 1.72 (s, 3H, N=C-C113).  25 5 thesis of
2-tent-bu I-4 6-dichloro-5-meth l- imidine A mixture
of 2-91 g (15.9 mmoles) of
2-lert-butyl-5-methyl-4,6-dihydroxy- pyrimidine and 15
ml of phosphorus oxychloride is taken to reflux for 1
hour 30  minutes. After returning to ambient
temperature, the reaction mixture is poured  slowly
into a mixture of ice, water and solid sodium
carbonate. This aqueous phase is 30 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)_ 3.27 g of
expected product is obtained TLC: Rf= 0.63 (silica
gel, eluent: cyclohexane-ethyl acetate 98-2) 35 lH-NMR
(CDC13): 8 1.38 (s, 9H, tert-butyl); 2.45 (s, 3H,
N=C-CH3).  MS:(MH+)=210_ L`~1Lcun'ear anal 301~1 Stung
Tmppnc,/M~Q Filep~{166G.1WSGDt 9nm~nis 2W6-42I]02 43
Synthesis
of2-[1-(2-1ert-butyll-6-chloro-5-methyl-nvrimidin-4- 1
-piperidin-4-yll- 1 8 na hth 'dine: 20 ml of dime thy]
acetamide and 5 ml (I7.8 mmoles) of
diisopropylethylamine  are added into a single-necked
flask containing 1.5 g (6.84 mmoles) of 2-tert-butyl-
5 4,6-dichloro-5-methyl-pyrimidine and 1.46 g (6.84
mmoles) of 2-piperidin-4-yl 



[1,8]naphthyridine. This mixture is heated at 100C
overnight. The next day 0.2  equivalent of
naphthyridinc is added and the mixture is heated for
another 6 hours.  The reaction mixture is returned to
ambient temperature before concentrating to  dryness.
The residue obtained is taken up in a mixture of
water, ethyl acetate and a to 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 an silica gel eluting with a gradient
of  heptane-ethyl acetate (70-30) to heptane-ethyl
acetate (50-50). 1.77 g of expected  15 product is
obtained. TLC: Rf= 0.50 [silica gel, cluenl
heptane-ethy] acetate (50-5 0). IH-NMR (CDCl3): 8 1.37
(s, 9H, tert-butyl); 2.1 (m, lI-1, cyclopropyl); 2.15
(m, 411, N-CH2-CH2-CH-CH2-CH2); 2.27 (s, 3H, CH3); 3.1
and 4.05 (2m, 4H,  C]12-CH2-N-CH2-CH2); 3.25 (m, III,
N-C.112-CH2-CH-CH2-CH2); [ (7.48; 8.18;  20 9.12), 3m.
5H, naphlhyridine]_ MS: 396 (MH+). Synthesis of
tert-butyl
2-benzyloxycarbonylam.ino-3-[2-tert-butyl-5-methyl-6-(
4- f 1 8
naphthyridin-2-yl-piperidin-I-y])-pyrimidin-4-ylamino
-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)-pip eridin-4-yl]-[ 1,8]naphlhyridine and
1.51 g (5.04 mmoles) of tent-butyI
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 (diphcnylphos-
phino)-1, l'-binaphthyl in 20 ml of dioxane is taken
Io reflux, 230 mg (0.21 mmoles)  of
tris-dibenzylideneacetone) dipalladium (a) solubilized
in 5 ml ofdioxane 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
bicarbona[e_ 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  chromalographed on
silica with a gradient of dichloromethane-ethyl
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)  C+n~
~rtsa: inwuisednc~r ra~~'Imv Li GR dne-9m. zac-v+iax
44  IH-NMR (CDC13): 6 1.33 (s, 9FI, tert-butyl); 1.48
(s, 9H, tBu); 1.95 (s, 311, 



CR3); 2.08 to 2.25 (m, 4H, N-CH2-CI2-CH-CH2-CH2); 3.0
and 3.8 (2m, 4H, CH2- CH2-N-CH2-CH2); 3.18 (m, IH,
N-CH2-CH2-CH-CH2-CH2); 3.83 to 4.0 (2m, 2H,
NH-CH2-CH-NH); 4.35 (m, lH, NH CH2-CH NrH); 4.65 and
7.3 (2m, 2H, NH); 5.1 5 (s, 2H, a-CH2-Ph); 7.32 (m,
5H, phenyl); ( (7.47; 8.17; 9.12), (3m, 5H, naphthyri-
dine), MS: 654 (MH+), 464 (MH-CBZ-tbu) Synthesis of
tert-butyl2-benzvloxvcarbonylamino-3-[2-tert-butyl-5-m
ethyl-6-[4- 5 6 7 8-tetrah dro18 na hlh 'din-2- 1- i
eridin-1- 1 - midin-4- ]amino - 10 propionate 120 mg
of platinum (IV) oxide is added to 1.8 g (2.75 mmoles)
of tert-butyl 2- benzyloxycarb
onylamino-3-[2-tent-butyl-5-methyl-6-(4-[ 1,
8]naphthyridin-2-yl-
piperidin-1-y1)-pyrimidin-4-ylamino]-propionate
solubilized in 80 ml of ethanol- The  reaction mixture
is then purged under vacuum and surmounted by a
balloon flask 15 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  dichloromelhane-methanol (98-2). 1.6 g
ofexpecled product is abtained_ TLC: Rf = 0.76 [silica
gel, eluent: dichloromcthane-methanol 90-10] 20 1H-NMR
(CDCI3): S 1-3 (s, 911. tBu); 1.48 (s, 9H, lBu); 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, 44 CH2-CH2- N-CH2-CH2);3.41 (m, 2H,
CH2-CH2-CH2-NH); 3.8 to 4.3 (2m, 2H, N14-CH2-CH- NH);
4.35 (m, 1H, NH-CH2-21-NH); [ (4.56; 4.75; 7.03), 3m,
311, NH); 5.08 (s, 2H,  25 ^-CI-T2-Ph); 6.4 and 7.12
(2d, 2H, naphthyridine); 7.32 (m, 5H, phenyl). MS: 658
(MH.+). Example 15 2
benzvloxvcarbonylamino-3-[2-ter]-butyl-5-methyl-614-f5
.6,7.8- tetrah dro- 1 8 na hth 'din-2- 1- i eridin-1-
1 - imidin-4lamino - ro ionic  acid his
trifluoroacelate)_ 30 A mixture of 350 mg (0.53
rnmoles) of tert-butyl 2-benzyloxycarbonylamino-
3-[2-tort-butyl-5-methyl-6-[4-(5,6,7,8-Ietrahydro-[1,8
]naphthyridin-2-yf-piperidin-I -
yl)-pyrimidin-4-ylamino]-propionate solubilized in 6
ml of dichloromethane and 2.2  ml of trifluaroacetic
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 35 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 10 dichlo- 



romethane-methanol (90-10). Cllbwrnarmd
SmmlLfeneQd11.1 y 61.0+.(swy fnoan Fila+ALlC16T2
LWGRda-51mc 2M-441]02 45  390 mg of expeeled product
is obtained. TLC: Rf= 0.27 (silica gel, eluent-
dichloromethane-methanol-water-acetic and  90-10-1-1).
1 H NMR (CDCl3): 6 1.37 (s, 91-I, t13u); 1.75 (m, 2H,
CH2-CH2-CI2-N14);  5 1.90 to 2,05 (m, 5H, CH3,
N-CR2-C32-CH-CH2-CH2); 2-75 (( 2H, CH2-CH2- CH2-NH);
3.02 (m, 11L N-CH2-CH2-CT-C142-C112); 3-15 and 3.77
(2m. 411, CH2- CH2-N-012-CH2); 3.5 (m, 213,
CH2-CH2-CH2-NH); 4.17 (m, 311, NH-CH2-CH- NH,
NH-CH2-CH-NH); 5-08 (s, 213, 0-C32-Ph); 6.4 and 7.35
(2d, 2H, naphthyri- dine); 6.12 (m, 1H, NH); 72 to
7-35 (m, 5H, phenyl); 10.05 (m, IH, OFT acid). 10 MS:
602 (MH+); 600 (MR-)  Example 16 Synthesis 012-meth
l-5-c clo ro 1-4 6-dih drox - imidine: A single-necked
flask containing 80 ml of ethanol is cooled down to 0C
using an ice  bath, 4.5 g (66.4 mmoles) of sodium
ethylate and 4 g (33.2 mmoles) of cyclopropyl- 15
carbamidine hydrochloride are added. The reaction
mixture is left to return to ambient temperature, then
5.7 nrl (33.2 nnnoles) of diethyl ester methylmalonate
is  added dropwise. Stirring is maintained at ambient
temperature overnight The  ethanol is then condensed
under reduced pressure (2 kPa). The crude product
obtained is solubilized in a minimum amount of water
(approximately 40 ml), then 20 acidified at 0C 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 P205  under reduced pressure (0.2 kPa). 3 g
of expected product is obtained. TLC: Rf=0.36 (silica
gel, eluent: dichloromethane-methanol 90-10).  25 MS:
(MH+) =167, (NM-) = 165 IH-NMR (DMS0d6): S 0-95 (m,
411, cyclopropyl); 1.67 (s, 3H, N=C-CI-13);  1.83 (m,
M. cyclopropyl), Synthesis
oft-cvclopropyl-4,6-dichloro-5-methyl-nvrimidine: A
mix lure of 3.68 g (22 mmoles) of
2-cyclopropyl-5-methyl-4,6-dihydroxy pyrimi- 30 dine
and 20 ml of phosphorus oxychlonde, is taken to reflex
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 sodium
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 35 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) GfD,xmimo
and SEn&. ~ 5.tt tT~ finer li1S.OixIt 1(&3 aw- 9
nnnflre 2" -n5fIo2 SC 46  IH-NMR (CDC13): 8 1.07 to 12
(m, 4H, cyclopropyl); 2.18 (m, 1 H, cyclopro- pyl);
2-42 (s. 3H, N= -CH3); MS: (MH+) = 204. S thesis of2-
l- 2-c clo ro 1-6-chloro-5-meth 1- imidin-4- 1 - i
eridin-4- I - 5 [181naphlhyn.dine: 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-[I,S]naphlbyridine. This mixture is
heated at 100C overnight- The 10 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 reextracted with
ethyl acetate. The collected organic phases are 15
dried over magnesium sulphate then the solvent is
evaporated off under reduced  pressure (2 kPa). The
residue is chromatographed on silica gel cluling with
a gradient  of heplane-ethyl acetate (50-50) to 100%
ethyl acetate. 1.45 g of expected product is
obtained. TLC: Rf= 0.28 (silica gel, eluent heptan
e-ethyl acetate (50-50). 20 lH-NMR (CDC13): 3 0.98 and
1.09 (2m, 4H, cyclopropyl); 2.1 (m, 1H, cyclo-
propyl); 2.15 (m, IF, 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, IH, N-CH2-CH2-CH-CH2-CH2); [  (7.05; 8.2;
9.13), 3m, 5H, naphthyridine]. MS: 380 (MH+). 25
Synthesis of tert-but l 2-be lox carbon aamino-3-
2-ccl^ ro l-5-meth l-6r 4- [1 88]nna
hthyridin-2-yl-piperidin-l-yl}-pvrimidin-4-vlaminol-pr
opionate A mixture of 1-4 g (3.68 mmoles) of
2-[1-(2-tert-butyl-6-chloro-5-methyl-
pyrirnidin-4-yl)-piperidin-4-yl]-[l,8]naphthyridine
and 1.3 g (442 mmoles) of tert- butyl
3-amino-2-benzyioxycarbonylamino propionate in the
presence of 1.66 g (1 I 30 mmoles) of cesium fluoride,
230 mg (0.37 mmoles) and (2,2'-bis (diphenylphos- 



phino)-1,l'-binaphthyl in 20 ml of dioxane is taken to
reflux. 200 mg (0.19 mmoles)  of
tris-dibenzylideneacelone) dipalIadium (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 35
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 arc dried over magnesium sulphate and evapo-
rated to dryness under reduced pressure (2 kPa). The
residue is chromatographed on  C'U
nenioWSalin)aleW~eIIliaml SmmV%TevpnzyWe,.y fIIADIJS1B
(&fC~ Jr. 9 nommbn]m-djgZ -------- -- - ---------- -
47 alumina then on silica wilh a gradient of
dichloromelhane-ethyl acetate (95-5) to (70- 30). 1.5
g of expected product is obtained. TLC: Rf= 0.17
(silica gel, cluent: dichloromethane-ethyl acetate
(70-30)  1H-NMR (CDC13): 6 0.82 and 1.05 (2m, 4H,
cyclopropyl); 1-45 (s, 9I1, tBu);  5 1.93 (s. 3H,
CH3); 1.97 (m, 114, 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 (rn. 1H, NH- CH2-CH-NH); 4.65 and 8.87 (2m, 2H,
NTH; 5.12 (s, 2H, O-CH2-Ph); 7,33 (m, 5H,  phenyl); [
(7.47; 8,15; 9, 1 ), (3m, 5H, naphthyridine). 10 MS:
638 (MH+), 448 (MR-CEZ-LBu) Synthesis oftert-butyl
2-benzyloxycarbonylamino-3-[2-cyclopropyl-5-methy]-6--
L
(5,6.7.8-tetrahydro-f1,81naphthyridin-2-yl:pineridin-
I-yl)-p}rimidin-4-ylaminol- propionate 100 mg of
platinum (IV) oxide is added to 1.4 g (2.19 mmoles) of
tert-I utyl 2- 15
benzyIoxycarbonylamino-3-[2-cyclopropyl-5-methyl-6-(4-
[ t,8Inaphtbyridin-2-yl-
piperidin-I-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 an Clarcel and
concentrated to dryness under 20 reduced pressure (2
kPa). The residue is chroma to graphed 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-methanol 98-2] 1H-NMR
(CDC13): S 0.82 and 1.05 (2m, 41J, cyclopropyl); 1.45
(s. 9I1, tBu);  1.68 (m, 1H, cyclopropyl); 1.75 to 2.0
(m, 9H, CH3, CH2-CH2-CH2-NH, N-CH2- 25
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, 414,
C142-CH2-N-CH2-CH2);3.43 (m, 21-1, CH2- CH2-CH2-NH);
3.75 to 4.0 (2m, 2H, NH-CH2-CH-NF1); 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,
naphlhyridine); 7.33 (m, 5H, phenyl). 30 MS: 642
(MH+).  Example 17 2-benzyloxycarb onyIamino-3-[2-cycl
opropvl-5 -methyl-6-f 4-(5,6,7,8-tetrahyd ro- [1
88)naphthyridin-2-yl-piperidin-l-yl)-pyrimidin-4-ylami
nol-progionic acid (bist i- fluoroacetate) 35 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 dichloromcthane and 2  ml of Lrifluoroaeetic
acid is stirred at ambient temperature for 24 hours.
Then toluene  Cdxmai~03 Semugiu6mllV-acJSelvylTmgr+ry
Immq hilp{p]X(BH'2.1601GE dx-9m lh yps-~P]O2 -- -
-------- - --- ------  48  is added and the mixture is
evaporated to dryness. The residue is solubilized in a
minimum amount of dichloromeflrane 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% d ichlorome thane to dichlo- 5
romethane-methanol (90-10). 320 mg of expected product
is obtained. TLC: Rf= 0.16 (silica gel, cluent:
dichloromethane-methanol-water-acetic acid
90-10-1-1)_ 1H-NMR (CDC13): 8 1.05 (m, 4H,
cyclopropyl); 1.95 (m, 9H, CH3, CH2-CH2- c Ch12-NH,
N-CH2-CH2-CH-CH2-CH2); 2.3 (m, 1H, cyclopropyl); 2.77
(1, 2f1, 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-CM-CH-NH); 5.1 (s, 2H, O-CH2-Ph); 6-07 (m, 1H,
NH); 6.35 (d, 1H,  naphlhyridine); 7.2 to 7.4 (m, 6H,
naphthyri dine and phenyl); 10.3 (m, 114, OH acid).
15 MS: 586 (MH+); 584 [MB-). Example lS Synthesis
oft-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) ofinelhoxyformamidine sulphate in
100 ml of ethanol cooled down to 0C  20 and the
mixture is stirred for 15 minutes; then a solution of
9 ml (52 rnrnoles) of 



diethyl methyl 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 25 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 ofa white solid.  1H-NMR
(CD3OD): 8 1.85 ppm (s, 3H, C-CH,); 3.95 (s. 3H, C-OW.
MS: 157 (MH+); 155 (M-H-). Synthesis of
4,6-dichloro-2-methoxy 5 :methyl-pyrimidine 30 A
mixture of 0,9 g (5.77 mmoles) of
2-methoxy-4,6-dihydroxy-5-methyl- 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 35
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, eluen1: heplan e-ethyl acetate
80-20) I H-NMR (CDC13): 5 2-68 ppm (s, 314, C-~); 3.94
(s, 3H, C-OC )_  C ~nR ~d SmiiWU ORLnmf smvW%r~.,.y ~
hia+aui acxicoscn ems-v n.m.n.]oos-1 IOL ------ - - --
------------ 49  MS: 193.195 (MH+). Synthesis of
2-[1-(6-chloro-2-methoxy-5-methyl-nvrimidin-4-yl)-pipe
ridia-4-~+Il_  L1 SInaphlhyridine 30 ml of
dimethylacetamide, 0.4g
of4,6-dichtoro-2-methoxy-5-methyl-pyrirni- 5 dine (2
mmoles) and 3 ml of diisopropylethylamine are added
into a single-necked  flask containing 0,48 g (2-2
mrnoles) of 4-(1,8-naphthyridin-7-yl)-1-piperidine_
This  mixture is heated at 120C 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
10 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 heplane-ethyl acetate of 100-0 to 0-100. 460 mg of
expected product is obtained in  the form of a yellow
solid. 15 TLC: Rf= 0.28 [silica gel, eluent: ethyl
acetate (100%) ] 



IH NMR (CDCI3): ^ 2.17 ppm (m, 4H, N-CH2-CH2-CH-CH2);
2.25 (s, 3H,  C-CH:); 3.11 and 4.06 (dt and bd, 4H,
CH2-CH2-N-C12-CH2); 3.23 (m, I H, CH2- CH-CH2,); 3.96
(s, 3H, C OCH,); 7.47 and 8.17 (2d. 2H, C-CH=CH-C (CR)
N);  7.48 (dd, 1H, N-CH CH-CH=C); 8.19 (dd 113,
N-CH=C1i-C'H ); 9.12 (dd, 1H, N- 20 CH=CH-CHI). MS:
370.372 (MH+). Synthesis of tert-butyl 2-bent lax bon
lamino-3- 2-methox -5-meth 1-6 4-- 1 8 na hlh 'din-2-
1- i eridin-l- 1 - ' 'din-4 Iamino - ro ionale A
mixture of 460 mg (1.25 mmoles)
2-[l-(6-chloro-2-methoxy-5-methyl-pyri- 25
midin-4-yl)-piperidin-4-yl]-[ 1,8]naphthyridine, 405
mg (1.37 mmoles) of tent-butyl
3-amino-2-benzyloxycarbonylamino propionate, 250 mg
(1,65 mmoles) of cesium  fluoride, 57 mg (0.062 mmole)
aftris (dibenzylidencacetone) dipalladium (0), and 40
mg (0.062 mmole) of 2,2'-bis
(diphenyl-phosphino)-1,1'-binaphthy] in 50 ml of
dioxane is heated under reflux for 2 hours, The
reaction mixture is evaporated to 30 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 chromalograaphed on alumina eluting with a
gradient  ofheplane-ethyl acetate of 100-0 to 0-100.
300 mg of expected product is obtained in  35 the form
of an amorphous yellow solid. TLC: Rf = 0.27 (silica
gel, eluent: ethyl acetate)_ 1H-NMR (CDC13)- ^ 1.48
ppm (s, 11-1, lBu); 1.91 (s, 3H, C-CHh}; 2.10 to 2.26
(m, 4H, N-CH2-CH2-CF-CU ; 3.01 and 3.79 (bt and bd,
4H, CH2-CH2-N-CH2 C1L - and Semngjey WCln*.-,I
SE~SslT~ lea r ,Y LKIHW.IWSGL foe-krp,mitre L^".-49]02
1 - - - - - - - - - - - - - - - - - - - - - - 50
C132); 3.17 (m, 1H, CH2-CH-CH2,); 3.85 and 3.97 (2m,
2H, NH CHz CH-NH); 3.91  (s. 311, C OCHa); 4.45 (m,
1H, NH-CH2-CH-NH); 5.12 (d, 2H, CNz-Ph);; 7.35 (m,
513, CH2Ph); 7.48 and 8.16 (2d, 21-L C-CI-I H-C (CI-I)
=N); 7-48 (dd, 1H, N- CHH-CH=C); 8-19 (dd, 1H,
N-CH=CH-CHI); 9-11 (dd, 1I3, N-CH=CH- 5 CH=C); 4.89
and 6,21 (bt and bd mobile H's). MS- 628 (ME+); 438
(MH-COOCH2Ph+)_ Synthesis of tert-butyl
2-benzyloxycarbonyIamino-3- [2-mcthoxy-5-methyl6-[4-
(5,6, 7, 8-tetrahydro-11 8lnaphthyri din-2-yl)-pin
endin- l -yll -nyrimidin-4-ylamino)_  propionate 



10 A mixture of 300 mg (0.477 m mole) of tert-butyl
2-benzyloxycarbonylamzno- 3-[2-mclhox y-5-methyl-6
-(4- [ 1, 8] naphthyridin-2-yl-pip eridin- l -yl)
-pyrimidin4  ylamino]-propianate 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 [o dryness
under reduced pressure (2 kPa)_ 170 mg of amine 15
product is obtained in the form of an orange oiI. This
amine is reacted with 120 mg of
benzyloxycarbonyl-succinimide in 40 ml  of
dimelhoxyethane 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 20 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). 25 1
H-NMR (CDC13): ^ 1.46 ppm (s, 1H, tBu); 1.77 and 1.97
(m, 6H, CH2-CH2- CH2-NH and Ci3;-CH-CH2); 1.90 (s, 3H,
C CE2); 2.61 (tt, 1H, CHz-CH-CHz); 2.71  (bt, 2H,
c-CH2-CH2-NH); 2.91 and 3,72 (bt and bd, 4H,
CH2-CH2-N-CH2-CH2);  3.41 (m, 2H, CH2-CH2-CH2-NH);
3.84 and 3,95 (2m, 2H, NH-CH2-CH-N13); 3.89 (s,  3H,
C-OCH1); 4.43 (m, 1H, NH-CH2-CH-NH); 5.11 (d, 2H,
c-Ph); 6.41 and 7.12 30 (2d, 2H, C-CH=CH=C); 7.36 (m,
5H, CH2PP); 4.77; 4.85 and 6.21 (m; bt and bd  mobile
H's). MS: 632 (MH+); 442 (MR-CU OCH-2Ph+)_ S thesis
oft-benr. lox carbon Iamino-3- 2-methox -5-meth l-6-
4- 5 6 7 8-tetra- h duo 1 8 na hlh -din-2- 1 - i
eridin-l- 1 - midin-4- lamina - roionic acid  35 bid
trifluoroacetatel 200 mg (0.317 mmole) often-butyl
2-benzyloxycarbonylamino-3-{2-methoxy- 5
-methyl-6-[4-(5,6, 7, 8 -tetrahydro- [
1,8]naphthyridin-2-yl)-piperidin- l -yl]-pyrimidin-
4-ylamino)-propionate in 10 ml of dichloromethane with
2 ml of trifluoroacetic acid  C'J*ry,pnl and Senmg i
UIIat 501* ~Tmgrm7 Ifrct pI} X, B&2 16OY-fidw- 9owvnbe
XYiG- -an VL 51  is stirred at ambient temperature
until the starting product disappears according to
TLC (silica gel, eluent: CH2Cl2-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 5 into
diisopropyl 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 (CDC13) C0 ^ 1.72 and 2-05 ppm (m, 6H,
CH2-CH2-CH2-NH and  10 CTTZ-CH--CH ~; 1.93 (s, 3H,
C-CFJT; 2.77 (bt, 211, CHI-CH2-CH2-NH); 2.96 (bt, 1H,
CH2-CH-CH2); 3.20 and 3.83 (bt and bd, 4H,
CH2-CH2-N-CH2-CH2); 3.51 (m, 2H,  CF12-CH2-CH2-NH);
3.96 (s, 31.1, C-OCH,); 4.01 (m masked, 2H. NH-CH;
-CH-NH);  4.44 (m, 1H, NH-CH2-CH-NH); 5.09 (d, 2H,
CH2-Ph); 6-41 and 7.36 (2d, 214,  C=CH=CH=C); 7.31 (m,
5H, CH2Ph); 6.49; 8.17 and 9.60 (bd; bm and bs mobile
is H's). MS: 576 (MH+); 442 (NM-COOCH2Ph+); 574 (IM-);
466 (574-OCH2Ph-);  1150 (2M-). Example 19 Synthesis
of 2 5-dimethox -4 6-dih drox - 'midine. 20 9.7 g (180
mmroles) of sodium methylate is added to a solution of
9 g (52  mmoles) of methoxyformamidine sulphate in 100
ml of ethanol cooled down to 0C  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 25 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, 30 1H-NMR (CD3OD): S 3.59 ppm (s, 3H, C-OCH13);
3.91 (s, 311, C-OCH , 4.90  (m mobile H's). MS: 173
(MIS+); 171 (M-H-). S thesis of 4.6-dichloro-2
5-dimethox - irnidine A mixture of 1.7 g (10 mmoles)
oft,5-dimethaxy-4,6-dihydroxy-pyrimidine in  35 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 bicarbonale is added slowly until a
basic pH is achieved, followed by  c'ac nnmW
S+uf*nlJdn-y Smiag\Tertpmuylry FJm LC1 Mc IW3] - Y
nmerckle 3UC6 su[CQ Y 52  extracting with bulanol,
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 84-20). 1 H-NMR (CDCl3): S 3.90
ppm (s, 3H, C-OCH3); 4.01 s, 3H, C-%W.  5 Synthesis
of2-[1-(6-Chloro-2,5-dimethoxy-pvrimidin-4-yi)-piperid
in-4-yl]_  F18 naphlhyridine: 40 ml of
dimethylacetamide, 1.25g of
4,6-dichloro-2,5-dimethoxy-pynmidine  (5.6 rnmoles)
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-yl)-1-piperidine. This to
mixture is heated at 120C 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 15 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%) ] IH-NMR (CDC13): S 2,10 to 2,20 ppm
(in. 4H, N-CH2-CH2-CH-CH2 ; 3.13  20 and 4,87 (dL and
bd, 4H, CH2-CH2-N-CTT2-CH2); 3-30 (m, I.H.
CH2-CH-CH2,);  3.72 and 3.91 (2s. 6H, C-OCtJi 7.47 and
8.19 (2d. 2H, C-CFI=CH-C (CH) =N);  7.50 (dd, 1H,
N-CH=C11-CHI); 8.22 (dd, 1H, N-CH=CH-CH=C); 9.12 (dd,
1H, N- CH=CH-CH=C). MS: 386.388 (MH+). 25 Synthesis
oftert-bu 12-b lax carbon lamino-3 2 5-dimethox -6- 4-
1,81 n hlh 'din-2- l- i eridin-l- 1 - imidin-4-lamina
- ro icnate A mixture of 1.2 g (3.1 mmoles)
2-[1-(6-Chloro-2,5-dimethoxy-pyrimidin-4-
yl)-piperidin-4-yl]-[l,8]naphthyridine, 1.3 g
lert-butyl (4,40 mmoIes) of 3-amine-2-
bcnzyloxycarbonylamino propionate, 750 mg (4.95
mmoles) of cesium fluoride, 200 30 mg (0.217 mmole) of
Iris (dibenzylideneacetone) dipalladium (0), and 120
mg (0.186  mmole) of 2,2'-bis
(diphenyl-phosphinc)-1,1'-binaphthyl in 150 nil of
dioxane is  heated under reflux for 6 bourn 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 35 magnesium sulphate and the solvent is
evaporated off under reduced pressure (2  kPa). The
residue is chromatographod a first time on alumina
eluting with ethyl  acetate-ethyl ether 50-50 then a
second time on silica with a gradient of heptane- 



L"rt^^~aM STi lif ethLal Sat'npjhT
tmyle[e~PikthDL%]-6121SO5Gtdrs-9nmdce 2006-]}I[m. 53
ethyl acetate of 100-0 to 0-100. 900 mg of expected
product is obtained in the farm  of an amorphous
yellow solid. TLC: Rf= 0.35 (silica gel, eluent: ethyl
acetate). 1H-NMR (CDC13): 3 1.48 ppm (s, 1H, tBu);
2.12 (m, 4H, N-CH2-CH2-CH- 5 CHI; 3.01 and 4.60 (bt
and bd, 4H, CH2-CH2-N-CH2-CI-12); 3.21 (m, 114, CH2-
Cll-CH23); 3.57 and 3.88 (2s, 613, C-O~); 3.85 (m, 2H,
NIi-CH,2-CH-NH); 4.41  (m, 1H, NH-CH2-CH-NH); 5,12 (s,
2H, CH2-Ph); 7.35 (m, 5H, CH2Ph); 7.48 and  8.16 (2d,
211, 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-CHCH-CHI); 5.37 and 6.29 (ht and bd  is mobile H's).
M5; 644 (MH+); 454 (ME-COQCH2Ph+), Synthesis of
tert-but l 2-be lax carbon lamina-3- 2 5-dimelhox -6
4- 5 fi 7 8- tetrah dra- 1 8 na hth 'din-2- 1 - i
eridin-l- 1 - midin-4- lamino ro ionate  A mixture of
85 mg (1.32 rumoles) of tert-butyl 2
benzyioxycarbonylamino-3 15
[2,5-dimethoxy-6-(4-[1,8]naphthyridin-2-yl-piperidin-l
-yl)-pyrimidin-4-ylamino] - propionate and 30 mg of
platinum oxide in 50 nil of ethanol is stirred for 2
hours  under hydrogen at atmosphere pressure. The
reaction mixture is filtered on Clarcel  then
evaporated to dryness under reduced pressure (2 kPa).
The residue is chromato- graphed on silica with a
gradient of heplanc-ethyl acetate-methanol of 100-0-0
to 0 20 100-0 then 0-95-5. 300 mg of expected product
is obtained in the form of a white  solid. TLC: Rf=
0.16 (silica gel, eluent: ethyl acetate). 113-NMR
(CDC13): 6 1.46 ppm (s, 1H, IBu); 1.79 and 1-97 (dl
and m, 5H, CH2- CCH -CH2--NH and CH2-CH-042); 2.72
(bt, 3H, CH2-CH-CH2 and CCH -CH2-CH2- 25 NH); 2.92 and
4.57 (bt and bd, 4H, CH2-C}12-N-CH2-CH2); 3.43 (m, 2H,
CH2-NH); 3.56 and 3.87 (2s, 6H, C-OC~H); 3.85 (m
masked, 2H, NH-CH2-CH-NH); 441 (m, 1H, NH-CH2-CH-NH);
5-12 (s, 2H, CHI-Ph); 6.37 and 7.16 (2d, 2H,
C=GH=H=C); 7.35 (m, 5H, CH2Ph); 5.33 and 6.28 (bt and
bd mobile H's). MS: 648 (MU-F); 458 (MR-COOCH2Ph+).
30 Example 20 Synthesis of
2-benzyloxy_carbonylamino-3-[2,5-dimethoxv-6-4-(5,6,7.
8-telrahvdro- 1 81 na hth 'din-2- 1 -nip eridin-l-V11
- imidin-4 lamino - re ionic acid his
trifluoroacelate . 350 mg (0.54 mmole) of tert-butyl
2-benzyloxycarbonylamino-3-[2,5- 35
dimethoxy-6-[4-(5,6,7,8-tetrahydro-[1,8]naphthyridin-2
-yl)-pipe idin-1-y1]-pyri- 



midin-4-ylamino]-propionate in 10 mi of dicMoromethane
with 2 ml of trifluoroace- tic acid is stirred at
ambient temperature until the starting product
disappears  according to TLC (silica gel, eluent:
CH2C12-MeOH-H2O-AcOH 90-10-1-1) Clp wand
Semiga6rs11Vnv15~1Icama,Immin PiI&x LKIL
Z]iPylj&dr9wvw~e 2 -]3W2 jf. 5q  Toluene is added and
the reaction mixture is evaporated to dryness under
reduced  pressure (2 kPa), The residue is purified by
chromatography on silica eluting with an  elution
gradient of methylene chloride-methanol of 100-0 to
90-10. 360 mg of  expected product is obtained in the
form of a white solid. 5 TLC: Rf = 0-50 (silica gel,
eluent: methylene chloride-methanol-water-acetic  acid
90-10-1-1). 1H-NMR (CD3OD): 8 1.79 and 1.96 ppm (q and
m, 6H, CH2--CH -CHz-NH  and CH;-CH-CH ); 2.82 (bt, 2H,
c-CH2-CH2-NH); 2-91 (bt, 1H, CHZ-CH-CH2);  3.50 and
4.58 (bt and bd, 4H, CH2-CH2-N-CH2-CH2); 3,50 (ht, 2H,
CHz-CH2-C~H  1o NH); 3,67 and 3-87 masked, 2H
NH-C-CH-NH); 3.52 and 3.85 (2s, 6H, C-OCH,);  4.39 (m,
iH, NH-CH2-CH-NH); 5.07 (bq. 2H. CH,-Ph); 6.62 and
7.58 (2d, 2H,  C=CH=CH=C); 7.31 (m, SH, CH2Ph). MS:
592 (MH+); 458 (ME-COOCH2Ph+);.590 (ff-); 482
(590-OCH2Ph-);  1182 (2M-). 15 Example Synthesis
of4-chloro-6-[4-(5,6,7,8-tetrahydro-[],8]na'phthyridin
-2-yl)-pineridin-1- 1 - midine-5-carbaldch de. 80 ml
of dimethylacetamide, 3.9 g (22 mrnoles) of
4,6-dichlom-5-formyl- pyrimidine [prepared according
to Liebigs Annalen der Chernie (1972) 766 73-88]  20
and 8 ml of diisopropylethylamine are added into a
single-necked flask containing 3.9 g (17 mmoles) of
7-piperidin-4-yl-1,2,3,4-tetrahydro-[1,8]naphlhyridinc
. This  mixture is heated at 120C for 3 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
25 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 crude product obtained
is chromatographed on silica gel  eluting with a
gradient ofineihylene chloride and ethyl acetate
(100-0 to 0-100). 2,3 g of expected product is
obtained in the form ^fa yellow powder- 30 TLC: Rf=
0.25 [silica gel, cluen1: ethyl acetate (100%) ] 



IH-NMR (CDC13): S 1.79 to 2.06 (m, 6H, NH-CH2-CH2-CH2,
N-CH2-CH2- CH-C- H2); 2,72 (t, 2H, NH-CH2-CH2-CH2);
2.81 (bt, 1H, C112-CH-CH2), 3.26 and  4.21 (bt and bd,
4H, CH2-CH2-N-Cf12-CH2); 3.43 (bs, 2H, NH-CH2-CM-CH2);
6.38 and 7.12 (2d, 2H, CH=CH naphthyridine); 8.35 (a,
1H, N=CH-N); 1034 (a, IH,  35 C-CH=O). MS: 358-360
(MH+) S yL)thtsis of tort-bu l 2-bent lox carbon
lamino-3- 5-form l-6 [4-(5,6,7, 8-tetra- hydro-[I
81naphtth
ridin-2-yI)-piperidin-l-vii-nyrimidin-4-ylamino)-propi
onate. C vx.-.smTL. mW ~.vngtfwcl[iLa15 ,Tngnnz Immua
Filabl2CLIw'au&i CD dnc-9 nmaailrc 2016-54/102 7w.: 55
A mixture of 180 mg (0.5 morale) of
4-chloro-6-[4-(5,6,7,8-tetrahydro
[1,8]naphthyridin-2-yl)-piperidin-1-yl]-pyrinndine-5-c
arbaldehyde, 150 mg (0.5  morale) of tert-butyl
3-amino-2-benzyloxycarbonylamino propionate, ] 17 mg
(0.77  morale) of cesium fluoride, 23 mg (0.025
mrnole) of tris (dibenzylidencacetone) 5 dipalladium
(0), and 32 mg (0.51 mmale) of 2,2'-bis
(diphenyl-phosphino)-1,1'- binaphthyl in 30 ml of
dimethoxyethane is heated under reflux for 2 hours-
After  cooling down another 23 mg (0.025 morale) of
Iris (dibenzylideneacetone) dipalla- dium (0) is added
followed by heating under reflux for 2 hours. The
reaction mixture  is evaporated to dryness under
reduced pressure (2 kPa) and the residue is taken up
in 10 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 silica gel eluting  with
a mixture of ethyl acetate-methylcne chloride-methanol
50-45-5. 120 mg of  expected product is obtained in
the form of an amorphous white solid. 15 TLC: Rf= 0.25
(silica gel, eluent: ethyl acetate). 111-NMR (CDC13):
6 1.50 (s, 9H, t13u); 1.80 to 2.12 (m, 6H,
CH2-cH2-CH2- NH and Q -CH-CHI); 2,72 (1, 2H,
CH2-CH2-CHz-NH); 2.87 (bt, IH, CH2-CH- CHz); 3.30 and
4.29 (bq and bt, 4H, CH2-CH2-N-CH,-CH2); 3.46 (in, 2H,
CH2-CH2- CIIs-NH); 3.92 and 4.03 (2m, 2H, NH--CH-NH);
4.47 (m, 1H, NH-CH2-CH 20 NH); 5,13 (s, 2H, CH,-Ph);
6.37 and 719 (2d, 2H, CH=Q naphthyridine); 7.36 (m,
5H, Ph) ); 8.35 (s. 1H, N'CH-N); 9.77 (s, 1H, C-CH=O);
6.17 and 9.16 (bd and bt,  2H. NH). MS: 616 (MH+); 560
(MH-tBu+); 426 (MH-COOCH2Ph+). Synthesis of 2-bent lox
carbon lamino-3- 5-form 1-6-[4-(5.6,7,8- tenhdro- 25 ]
81n hth idin-2- 1 - i eridin-l- 1 - - 'din-4 lamino -
ro ionic acid bis  



(trifluoroacetatc). 120 mg (0.195 mmole) of tert-butyl
2-benzyloxycarbony]amino-3-{5-fonnyl-6-
[4-(5,6,7,8-tetrahydro-[1,8]naphthyridin-2-yl)-piperid
in-1-yl]-pyrimidin-4-ylamino}- propionate in 10 ml of
dichlommethane 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:
dichloromethano-methanol-water-acetic acid  90-10-1-1)
MS: 560 (MH+); 426 (MH-COOCR2Ph+); 558- (M-H-); 450-
(558-OC112Ph- ); 11 1 7- (2M-H-). cmanm mid Smieg#.,
fnncIfl al Semnglt~wm~Ir1euSYdd&OLOD i1r 3
f.-9mmotremuL-Sf102 56  Example 22 Synthesis oftert-bu
tert-lox carbon lamino-3- 15-h drox eth l-6- 4 5 6 7
8-letrah ro- 1 8 n hlh din-2- 1- i eridin-l- 1- midin-
Iamno - propionale 5 340 mg (0.55 mnole) of tert-butyl
2-benzyloxyearhonylamino-3-{5-formyl-6- {4-(5,6,7,8 -
lelrahydro-[ l , 8]naphthyridin-2-yl)-piperidi
a-1-yl]-pyrimidin-4-ylami no) - propionale in 50 ml of
methanol with 350 mg (9.2 mm ales) 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 rnixlure
is evaporated to dryness under 10 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 acetale (100-0 to 0-100). 160 mg of expected
product is obtained in the form of  15 a yellow oil_
MS: 618 (Mfl+); 616- (M-H-); 508- (616-OCH2Ph-) 1H-NMR
(CDCl3)-' 5 1.48 (s. 9H, tBu); 1.80 to 2.05 (m, 6H,
CH2-CHz-CH2- NH and CH?-CH-"H ; 2.72 (1, 211,
CH2-CH2-CH2-NH); 2.87 (bt, 1H, CH2-CH- CH2g 2.99 and
3.81 (bt and bd, 4H, CH2-CH2-N-CH?_-CH2); 3.42 (m, 2H,
CH2-CH2 20 CH2-NH); 3.90 (m, 2H, NH-C -CH-NF1); 4.44
(m, IH, N14-CH2-CH-NH); 5.09 (s,  2H, CH2-Ph); 6.40
and 7.14 (2d, 2H, CH=CH naphthyridine); 7.32 (m, 51-1,
Ph) );  



8.27 (s, 1H, ICI=CH-N); 5.98 and 6.18 (m and bd, 2H,
NH). S thesis of 2-bens lox arbor lamino-3- 5-h drox
eth l-6- 4- 5 6.7 8-tetra h dro- 1 8 n hth 'din-2- 1 -
i eridin-l- 1 - -midin-4 lamino ro ionic acid  25 bis
trifluoroacelate , 150 mg (0,24 mmole) of tert-butyl
2-benzy1oxycarbonylamino-3-{5-
hydroxymethyl-6-[4-(5,6,7,8-tetrahydro-[1,8lnaphthyrid
in-2-yl)-piperidin-l -yl.]-
pyrirnidin-4-ylarnino}-propionate in 15 ml of
dichloromethane with 0.8 ml of tritlue- macetic acid
is stirred at ambient temperature for 24 hours-
Toluene is added and the 3o reaction mixture is
evaporated to dryness under reduced pressure (2 kPa).
The resi- due is solubiiized in the minimum amount of
dichloromethane then poured into  diisopropyl ether.
The precipilate is filtered. 100 mg of expected
product is abtained  in the form of awhile solid. TLC:
Rf = 0.40 (silica gel, eluent;
dichloromethane-methanol-water-acetic acid  35
85-15-2-2) MS: 562 (MH+); 560- (M-H-); 452-
(560-QCH2Ph-); 1121- (2M-H-).  Example 23 C1L aorvl
~+Qy Jl Ltai yingyflr my lm~ f,1& J!JB ,a[~]GB dec-a
111,16[2OW 5U192 is 57  By operating as described in
the preceding examples, using 5-amine-4,6
dichloro-pyrimidine and 2,5-dimethoxytetrahydrofuran,
tent-butyl 2-benzyloxycar- bonylamino-3- (5-pyrrol- l
-yl -6- [4-(5,6,7, 8-tetrahydro-[ 1, 8
}naphthyridin-2-yl)-
piperidin-1-yl]-pyrirnidin-4-ylamino}-propionate is
prepared 5 TLC: Rf= 0.7 (silica gel, eluent:
CH2C12/MeOH 90:10)  MS: 653 (M+); 463 (MH-(IBu and
CO-O-CH2-C6H5) + then
2-benzyloxycarbonylamino-3-{5-pyrral-1-yI-6-[4-(5,6,7,
8-tetrahydro-
[1,8)naphthyridin-2-yl)-piperidin-1-y1]-pyrimidin-4-yl
amino)-propionic acid TLC: Rf=0.5 (silica gel, eluent:
CH2C121MeOH90:10)  10 MS: 597 (M+); 463
{MFI-(CO-O-CIf2-12+ 1H-NMI (MeOD): 6 from 1.60 to 2.00
(3m, 6H, H2 H7 and HT); from 2.70  to 2.85 (m, 3H, H6
and H3); 3.5 (m, 2H, Hl}; 3.62 and 3.92 (2m, 2H, H7;
4.35 (m,  1H, Ham; 5.10 (m, 2H, -O-C1I2-C6H5); 6.32
(m, 2H, Eli); 6.55 (d, IH, ILS); 6.67  (m, 2H, Hl0 ;
from 7,25 to 7.40 (m, 5H, -O-Cl12-C615), 7.55 (d, IF,
H4); 8.12 (in,  15 I H, H9) Examples 24 to 37 General
operating method for the prep aration of the amines  



Stage a) 75 mg (0,35 mmoles) of triacetoxysodium
borohydride in 6 nri of  20 tetrahydrofuran is left
under stirring for 10 minutes at AT. 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,SJnaphthyri.din-2-yl)-piperidin-l-yl]
pyrimidin-4-ylaminn}-propionatc 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 stincd at
ambient 25 temperature far 4 hours, or it is healed
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 30 romethane/methano1(90110) 50-50. A
mass my of expected product is obtained.  TLC: Rf
(eluent: dichiommethano-methanol (90/10)-ethyl acetate
50-50.  Stage b) A mass my of tent-butyl 3-
[5-ethyl-6-[4-(5,6,7,8-tetrahydro-[1,8]naphthyridin-
2-yl)-piperidin-l-yI]-pyrimidin-4-ylamino}-2-alkylamin
o-propionate in 5 ml of  35 dichloromethane with 850 l
of trifluoroacetic acid is stirred at ambient
temperature until the starting product disappears
according to TLC (silica gel, eluent: CH2C12-
McOH-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  elppeunis m3 Smm QwdRl,pal Sfuplr~rnY Lnane P
flLKLPfI]I5O G2 Qw-0 memtre 20C6-Sl11u2 ------
------------ 58 minimum amount of dichloromelhane then
poured into diisopropyl ether. The  precipitate is
filtered. A mass m. of the expected acid is obtained.
TLC: Rf(eluent: dichloromeflrane-methanol-water-acetic
acid 90-10-1-1).  Example 24 5 Stage a) Synthesis of
tert-butyl
2-(2-ethyl-butylamino)-3-(5-ethyl-6-[4-(5,6,7,8-tetra-
hydro-[1,8]naphthyridin-2-yl)-piperid
in-1-yl]-pyrimidin-4-ylamina) -propionate. 75 mg (0,35
mmo]es) of sodium triacetoxyborohydride in 6 ml of
letrahydro- furan is left under stirring for 10
minutes al TA- Then a mixture of 100 mg (0-208  10
rnmoles) of tert-butyl
2-amino-3-{5-ethyl-6-[4-(5,6,7,8-tetrahydro-[1,8]napht
hy idin
2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino)-propionate
and 0.22 8 mmoles of 2-ethyl- butylaldehyde in
solution in 3 ml oftelrahydrofuran is added. The
reaction mixture is  



stirred at ambient temperature for 4 hours 30 minutes.
Then it is extracted with ethyl  acetate afler washing
with a saturated solution of sodium bicarbonate- The
organic 15 phase obtained is dried over magnesium
sulphate before being concentrated to  dryness under
reduced pressure (2 kPa). The residue is then
chromalographed on  silica gel with the following
eluent: ethyl acetate-dichloromethanelme[hauo] (80/20)
50-50. A mass my of expected product is obtained. TLC:
Rf = 0.27 (eluent: dichloromethane-methanol
(80120)-ethyl acetate 50- 20 50). lH-NMR (CDC13): 8
0.9 (t, 6H, CH3-CH2-CH-CH2-CTH3); 1.2 (t. 3H, CI12-
CH3); 1.47 (s, 9H, tBu); 1.7 (ni, 1H, ((CH2CH3)
2-CH-CH2), 1.85 and 2-05 (2m,  6H,
N-CH2-CH2-CH-CI2-CH2, C1-12-CH2-CH2-NH); 2.4 and 2.53
(m, 311, N- CH2-CH2-CH-CH2-CH2, (CH2CH3) 2-CH-CH2-NH);
2.6 and 2.75 (m, 4H, CH2 25 C112-CH2-NH, CH2-CH3);
2.96 and 3.56 (2m, 411, N-CH2-CH2-CH-CH2-CH2);  3.32
(m, 1H, NH-CH2-CH-N13); 3.45 (m, 211, CH2-CH2-CH2-NH);
3.7 and 3.9 (m,  2H, NH-C2-CH-NH); 5.42 (1. 111,
mobile NH); 6.43 and 7.17 (2d. 21-L CI-1=CH
naphthyridine); 8.32 (s, 1H, N=CH-N). MS: 566 (MH+),
510 (MH-tBu).  30 Stageb) Synthesis
of2-(2-ethyl-butylamina)-3-(5-ethyl-6-[4-(5,6,7.8-tetr
ahydro [1
8jnaphthvridin-2-yI)-piperidin-l-yll-pvrimidin-4-vlami
no)-propionic acid, bis  (trifluoroacetatc) 80 mg
(0.141 mmoles) of (1,1-dimethylethyl)
3-[[5-ethyl-6-[4-(1,2,3,4-tetra- 35 hydro-
],8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinyl]am
ino] -N-(4-methoxy- benzoyl) alaninate in 5 ml of
dichloromethane with 400 ul of trifluoroacetic acid is
stirred at ambient temperature for 9 hours. C1L
v~~5cump'efveeW,p(r)I 5min~fhyfnvoet FilobL]C1
NBi2I60.5C0.dnc-9urt~eid~6-~&!02 59  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. 5
TLC: Rf= 0.50 (silica gel, eluent:
dichloromethane-me(hanal-water-acetic acid
70-30-6-3). 1H-NMR (CDC13): 6 0.9 (t, 6H,
CH3-CI2-CH-CH2-CH3); 1-2 (t, 3H, C- 2-a3); 1.8 (m, 1H,
( (CI32CH3) 2-CH-CH2), 1.85 and 2.1 (2m, 6H,
N-CH2-CH2-CH- CH2-CH2, CH2-CH2-CH2 NH); 2.56 (q, 211,
CH2-CH3); 2.78 (t, 2H, CH2-CH2 



10 CH2-NH); 2.9 and 3.1 (m, 3H, (CH2CH3) 2-CH- ] -NH,
N-CH2-CH2-CH-CH2- CH2); 328 and 3.9 (2m, 4H,
N-CH2-CH2-CH-CH2-f H2 ; 3.53 (m, 2H, CH2-CH2- C
I2-NH); 4.25 (m, 2H, NH-CFI2-CH-NH); 6.4 and 7.38 (2d,
2H, CHH naphthy- ridine); 8.33 (s, 1H, N=CF1 N); 10.05
(m, 1H, mobile CDCH). MS: 510 (MH+). 15 M,: mass of
aldehyde introduced  My. mass of ester obtained. ME:
mass of acid obtained. C1ppa~y
~3SeuEw.I~Livl3cu~LIenpo+ry lumid. RIuLI]ClBR21M]GH
hoc- 9 wneai6re-+m.-gy] VL ---- - ----- --- --- 60
Example Acid obtained (Free b se) (Free base 2 TFA) Mz
(mg)  25 543.72 771.72 90  26 eo ` H 516.65 744.65 25
V 1 .'~2LFA 27 591.76 819.75 30  ,~C 1 28 571.77
799.77 35  Q, . , . 9LFA 29 559.67 787.67 46  ~~zFA o
f 30 566.71 794.71 34   ~ iFa 'Ica  31 2TFA 521.69
74969 14  G`Dwmivx aW S T1m] Sdb-&.Tmgmzy 'a!net PWDO
IPZ16MH d .9 ararhe 3006 -[q~02 61  Example Acid
obtained (Free tease) {Free base +2 TFA} Mz (mg) 32
558.73 786.73 38  r. ' 33 554.70 782.70 13  C ]iFA 34
582.71 810.71 14  C-C. =A 35 509-70 737.70 90  



~ , . ' , 2f FA 36 592.75 620.75 10  37 eR 646.80
876.00 40  The products obtained above are prepared
from the following raw materials: 5 Clrpuirijz m1
SdwgiuW+..iDfA Siin2s1lc myImmFSe:ALAI-6V.16osOB
r-9mrvemtK MM-61+1c 62  Example Aldhyde FW Mx (mg)
expected product FW My (mg) Yield o x7~7~ 25 738.78 28
599.83 1011 94  26 107.71 25 572.76 37 31  27 182.22
42 647.37 20 15  29 106.12 24 571.77 36 30  ~~JJ I I
29 150.13 34 615.78 40 31  30 157.17 36 -~. 622.62 79
61  31 112.75 26 C, ~L 577.8 26 21  5 c+n .mu ma s amp
dm -, Seninenre~cvery lscw! ~xawca~aezieascaauc-s W.
xwc. evim 63  34 173,17 40 635,82 ao 23  35 0 100,16
22 585,81 89 38  36 193,21 42 649,66 32 24  37 237,26
54 702,91 42 29  Example 38 S thesis oftert-bul 3-
5-meth l-6- 4- 5 6 7 8-lelrah dro 1 8 na hth 'din-2-
1- 5 i eridin-l- l - 'midin-4- lanvno -244-methoxy
benzA 1 - ro ionate 40 mg (0.233 mmoles) of
4-methoxy-benzoyl chloride in solution in 3 ml of
dichlaromethane is added to a mixture of 109 mg (0.233
nunoles) of tert-butyl 2-
amino-3-{5-methyl-6-[4-(5,6,7,8-tetrahydro-[1,8]naphth
yridin-2-yl)-piperidin-1-yl]-
pyrimidin-4-ylamino)-propionate in solution in 6 nil
of dichloromethane and 650 l 10 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
chromalographed on silica gel with the following
eluent: ethyl acetate-dichlo- romethanc 50-50, ethyl
acetate-dichloromelhanelmethanol (95/5) 50-50 then
finishing with ethyl acetate-dichloromethanelmethanol
(9/1) 50-50. 98 mg of  



15 expected product is obtained. TLC: Rf = 0,62
(silica gel, eluent:
dichioromethane-methanol-water-acetic acid  85-15-2-2)
1H-NMR (CDC13): 6 1.54 ppm (s. 9H, tl3u); 1,20 (t, 3H,
CCcH ); 1.78 to 2-05  (m, 6H, CH>-CH-CHI and
CHz-CHa-CH2-NH); 2.66 (lt, IH, CH2-CH-CH2); 2.72 (I,
20 2H, ,-CH2-CHZ-NH); 2.92 and 3.68 (bq and m, 4H,
CH2-CH2-N-CHz-CH2); 3.42 (m, 2H, CH2-CH2- NH); 3-86
(s, 3H, COCH, ); 3.97 (t, 2H, NH-CH2-CH-NH);  4.78 (q,
IH, NH-CH2-CH-NH); 5.17 (t, 1H, 1H, NH-CHZ-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=H-N);
8.23 (mobile H). 25 MS: 602 (MI-I+); 412
(ME-COOCH2Ph+). G1L~mrcne md-"rmnF' bw,IL1 5e(r)3s1I~
by n kIICODLK]1 1FOSG6da -9 mnte2 -63fI@ ----- ----
-------- - - ----- 64  Synthesis of
3-[5-methyl-6-[4-(5,6,7,8-telrahydro-(1,8)
naphthyridin-2-yl)-pi1eridin- 1
yl]=pyrimidin-4-ylaminol-2-(4-methoxy
benzoyl)-propionic acid, bis (trifluoro- acetate) 20
mg (0.033 mmole) of lert-butyl
3-[5-methyl-6-[4-(5,6,7,8-tetrahydro- s
(1,8)naphthyridin-2-yl)-pip
eridin-1-yl]-pyrimidin-4-ylamino]-2-(4-me(hoxy
benzoyl)-propionate in 2 ml of dichloromethane with
0.3 ml of Eri Moro acetic acid is  stirred at ambient
temperature for 3 hours. Toluenc 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 10 precipitate is
IIltered_ 20 mg of expected product is obtained in the
form of a beige  solid 1H-NMR (CDCI1): 8 1.77 to 2.15
(m, 6H, CH2-CH-CH2and_CH2-CH -CH2- NH); 2-37 (s, 3H,
CCH3]; 2.77 (bt 2E I, 2.99 (bE, 1H, CH2-CH- CH2); 3.22
and 3.97 (bt and bd, 4H, CHZ-CH2-N-CH2-CH2); 152 (m,
2H, CH2-C1I2 15 CH NH); 3.91 and 4.14 (2m, 2H,
NH-CH,-CH-NH); 4,82 (m, [H, NH-CH2-CH- NH); 6.89 and
7.82 (2d, 214, H naphthyridine); 7.19 and 7.38 (2d,
4H, H benzoyl);  8.25 ppm (s, I H, N=CH-N); 6.39;
7.72; 8.09 and 9.61 mobile Fl's. MS: 546 (MH+)
Examples 39 to 51 20 General operating method for the
preparation of the amides  Stage a) 650 41 of pyridine
is added to 112.5 mg (0,23 mmoles) of tert-butyl
2-amino-3- 



(5-e thyl-6-[4-(5,6,7, 8-tctrahydro- [ I , 8 ]naph
lhyri di n-2-yl)-piperid in-1-yl]-pyrurndin-
4-ylamino}-propionate in solution in 6 ml of
dichloromethane, after stirring for 15 25 minutes at
AT, 0-23 mmoles (mass m,) of acid chloride in solution
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 30
romethane/methanal (95/5) 50-50 and finishing with
ethyl acetate-dichlo- romethanelmethanol (90-10)
50-50. A mass my of expec led produc I. is obtained.
TLC: RF(cluen1: dichloromethane-methanol
(90110)--ethyl acetate 50-50).  Stage b) A mass my of
the tert-butyl ester of Stage a) in 5 ml of
dichloromethane with  35 850 l of trifluoroacetic acid
is stirred at ambient temperature until the starting
product disappears according to TLC (silica gel,
eluent: CH2C12-McOfI-H20-AcOH  90-10-1-1)_ Toluene is
added and the reaction mixture is evaporated to
dryness under  reduced pressure (2 IcPa). The residue
is solubilized in the minimum amount of  e~ m Se
inp3y7n.eln*.-,i 5=gT'gramy iWgoy EddoLK1 WA21 G5SAT
-9 vu%w ve xo[6-5k102 6R 65  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 5 Stage 2L) Synthesis oftert-but
l 3 F5-ethyl-644 - (5,63.8- betrah dro-I 8 a hlh
din-2- 1  _yd _y  i eridin-1- 1 - midin-4 lamino -2-
4-methox benzo 1 ionate 40 mg (0.233 mmoles) of
4-methoxy-benaoyl chloride in solution in 3 ml of
dichloromethane is added to a mix lure of 112.5 nig
(0.233 mmoles) of tert-butyl 2- 10 amino-3-
(5-ethyl-6-[4-(5,6,7,8-letrahydro-[1,8]naphthyridin-2-
yI)-piperidin- l-yl] pyrimidin-4-ylamino)-propionate
in solution in 6 ml of dichloromethane and 650 lel  of
pyridine_ The reaction mixture is sl rred at ambient
temperature for I hour_ Then,  the solvent is
evaporated off under reduced pressure (2 kPa) and the
residue is  chrnmatographed on silica gel with the
following eluent: ethyl acetato-dichlo 15 romethanc
(50-50), ethyl acetate-dichloromethanelrnethauol
(95/5) 50-50 then  finishing with ethyl acetate
dichIoramethanelmethanol (9/1) 50-50. 98 mg of  



expected product is obtained. TLC: Rf= 0.62 (silica
gel, eluent: dichloromethane-methanol-wafer-acetic
acid  85-15-2-2) 20 1H NMR (CDCI3): S 1.13 (t, 3E,
CH2-QU3 ; 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, 31-L CH2-CH2-CH2-NH,
N-CH2-CH2-CH-CH2-CH2); 3.90 and  3.53 (2m, 4H,
N-CH2-GI2-CH-CH2-~; 3.35 (m, 2H, CI32-C112-CF12-NH);
3.78  (s, 3H, O-CH3); 3.85 (m, 2H, N1I-CH2-CH-); 4.71
(m, 1H, NH-CM-CH-NH); 5.20 25 (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, I H, N=CH N). MS: 616
(MH+), 560 (NIH-tbu).  Stage b) Synthesis of 3- 5-eth
l-6- 4- 5 6 7 8-tetrah dro 1.8 na hlh idin-2- 1- i
eridin-l- 30 yll -pyrimidin-4-ylamurol-2-(4-meth oxy
benzoyl)_nropionic acid, his (trifluoro- acetate 90 mg
(0-146 mmoles) of tert-butyl
3-[5-ethyl-6-[4-(5,6,7,8-tetrahydro- (l , 8)naphthyri
din-2-yi) -pip eridin- l -yl] -pyrimi
din-4-ylamino]-2-(4-methoxy  benzoyl)-propionate in 5
ml of dichloromelbane with 850 p1 of trifluoroacetic
acid is  35 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  C1r~ ire Wd.&=WeefiwejR~1S %Te . y bLvm Fl3ALKI
LG.ZJ(5G&doe-9omvni'e ]fifi6-r.Yl D2 i:: 66
dichloromethane then poured into diisopropyl ether.
The precipitate is filtered. 85 mg  of expected
product is obtained TLC: Rf= 0.27 (silica gel, eluent:
dichloromethane-methanol-water-acetic acid
90-10-1-1). 5 1H-NMR (CDC13): S 1.17 (1, 3H,
C112-CId3); 1.82 and 2.05 (2m, 6H, N-CH2-
CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2,53 (q, 2H,
CH2-CH3); 2.77 (t, 2H,  CH2-CH2-CH2-NH); 2.98 (m, 1H,
N-CH2-CH2-CH-CH2-CH2); 3.25 and 3.90 (2m,  4H,
N-CH2-CH2-CH-C112-QH2); 3.52 (m, 2H, CH2-CH2-CH2-NH);
3.82 (s, 311, 0- CH3); 4.20 (m, 2H, NH-CH2-CH-) 4.85
(m, 1H, NH-C1=12-CH-NH); 6.40 and 7.75 10 (2m. 11-1,
NH mobile) 7.37 and 8.17 (2d, 2H, CH=CH
naphthiridine); 6.90 and 8.85  (2d, 4H, CH=CH phenyl);
8.32 (s, 1H, N=M-N). MS: 560 (MH+). 



Mx: mass of acid chloride introduced.  My: mass of
ester obtained. 15 Mz: mass of acid obtained.
c'mao>az, o~ slrr NlocoI S FnVA rpamy fr,gp(,
FJISL1LK1 S5' r as dm -9 ~1n 2M. KR02 67  Example Acid
obtained FW FW (Free base + Mt [mg] MS (MFi+ (Free
base) 2TFA)  C J" !J 39 559.67 787.67 85 560  ZA 40
555.69 783.69 50 556   .~  TIFA 41 (r 543.67 771.67 62
544  .~ 1 FA 42 549.72 777-72 70 550  ~-,[. rrFn 43 YO
535.70 763.7 66 536  2TFR 44  529.65 757-65 84 530  45
573.66 801-66 89 574  ]TFA C+I+(r)Rn and SE 1s
i6,.-dr.Lnv[S ikc I.nprny hrtmn 1J DL1[1H0.2] O5OF
do[-9 coma e2[pfi-6111( !  F.. ------------- - - ----
Q  fiB Example Acid obtained FW FW (Free base+ Mz (mg)
MS (MH+)  (Free base) 27FA) 46 579.71 807.71 95 580
47 697.64 825.64 64 598  4B 559.67 787.67 66 560
-NYC. 'f ] FA 49 557.70 705.7 75 558  50 605.75 833.75
123 605  51 ~ 573.70 801.7 155 574  ~.~. TFA 



The products obtained above are prepared from the
following raw materials:  5 c'frcurttth andS s mI.ca
Sertlnletirrnq.ny]n Q>11mULebs'al
rrwa.ax_sm.nmezooc-6Y~10] 69  Example Acid chloride mx
(mg) ester formed ~~s4y FW My [mg] Yield MM (MH+) RI
39 40 II " 615.76 98 68 616 0.53  _TTT 40 30 671-79 50
46 612  ci + 4136.2 599.78 61 58 600 0.50  42 r Y v `a
37.4 605.83 81 57 606 0-53  u 430 34.2~~ 591-6 74 53.5
592 0.53  ~f1J 44 33 565.76 66 63 566 0,47  ~d V 45 0
43 629.77 92 62-5 630 0-50  5 (;-+n.-.. u wW S~cgduri~
Snnn t T may tut Tlldif]LiJ B 21 CtiG6.dm- 9
mx~e2006-dk~o2 70  pcidChltrde [ra(ifu) estar Jed FW
4(rrd YPid kS(U*) F6 46 44,5 r C 6ai6Z 94 63 6313 0.53
cir  47 487 1r{ ].(/-~: 653.75 94 61.5 654 0.53  F F V
V ^ 4A  46 ^ 40 615.78 92 64 615 a8  49 C1 394 6t3.81
85 59 614 R55 o n ~ I 50 _ 46 WZ5 63 38 6ffi 0.31  51
36 ` y-- E29A1 90 57 pD a16  LLB'  Examr)L- 52
Synthesis of lert-hull 3- 5-eth l-6 4- 5 G 7 8-torah
dro- 1 8 ua hth 'din-2- y
peridin-1-yl]=pyrimidin-4-ylamino]-2-[3-(2-nitrophenyl
)-urcidol pro-IOnate 



5 A mixture of 240 mg (0.50 mmoIe) of tert-butyl
2-amino-3-(5-ethyl-6-[4- (5,6,7, 8 -telrahydro-[ 1, S
]naphthyridin-2-yl )-piperi.din- l
-yl]-pyrimidin-4-ylami no) - propionate and 82 mg
(0.50 mmoIe) of 2-nitrophenylisocynate in 15 ml of
tetra- hydmfuran is stirred far 3 hours at ambient
lemperature. The reaction mixture is  evaporated to
dryness under reduced pressure (2 kPa) and the residue
is taken up in 10 ethyl acetate and water. The organic
phase is separated, dried over magnesium  sulphate and
the soIvent evaporated off under reduced pressure (2
kPa). The residue  is chromatographed on alumina
eluting with a gradient of ethyl accEate-methylene
Cf[IOCUme~md S=n a eIRLr SxinpfLTen oTn lavoe[FIaALU
6E2[WSC9dp -9 n'n `ve2AG-'!6'102 71  chIoride-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). 5 1H-NMR (CDC13): S 1,20
(1, 3H, C1-12CH ); 1.45 {s, 9H, tBu}; 1.80 to 2.02 (m,
6H, CH,-CH-C~H and-CH2-CHz-C7d2-INNH); 2.50 (q. 2H,
CCH h-CH3); 2.66 (bt, IH,  Cl32-CH-CHz); 2.73 (1, 2H,
CH2-CH2-CH2-NH); 2.97 and 3.62 (bt and in, 41-1, CHz-
CiH -N-CH,-CHz); 3.43 (m, 2H, CI42-CH2-CH2NH); 3.95
(m, 2H, NH-CH2-CH- NH); 4.57 (m, 1H, NH-CH2-CH-NH);
5.03 (1, 1H, 1H, NH-CH2-CH-NT3); 6.42 and 10 7.15 (2d,
2H, H naphthyridinc); 7.03 and 7.58 (2t, 2H,
C=CH-CI3=CH-CHI); 7.43  and 9.88 (d and s, mobile
H's); 8.19 and 8.66 (2d, 2H, C=CH-CH=CH-CR=C); 8.36
ppm (s, 1H, N=CH-N). MS: 646 (MH+); 590 (ME-tBu+); 644
Synthesis of3-[5-ethyl-6-[4-(5,6.7,8-tetrahydro-(1.8)
nanhthyridin-2-yl)-piperidin-l- 15 y1]7pyrimidin
4-ylamino]-2-[3-(4-methoxy-2-aminophenyl)-ureidol-prop
ionic acid,  bis tritluoroacetale 110 mg (0.17 mmole)
of tent-butyl 3-[5-ethyl-6-[4-(5,6,7,8-letrahydro-
(1,8)naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-
-y]amino]-2-[3-(4-methoxy-2-
nitro-phenyl)-reido]-propionate and 70 mg of zinc in 5
ml of acetic acid are stirred at 20 ambient
temperature until thhe starting product disappears
according to TLC (silica  gel, eluenl;
CB2C12-McOH-H20-AcOH 90-10-1-1), Afer 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 25
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 slirred in 4 ml of
dichloromethane with 0.5 ml of lri fluoroacetic acid
at ambient temperature until the starting product
disappears  according to TLC (silica gel, eluent:
CH2C12-MeOH-1120-AcOH 90-10-1-1).  30 Toluene is added
and the reaction mixture is evaporated to dryness
under reduced pressure (2 lcPa). 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, eluenl:
dichloromethane-methanol-water-acelic acid  35
85-15-2-2) MS: 662 (MH+); 606 (MH-tBu+); 660- (M-H-);
1H-NMR (DMSO d6): S 1.07 (m, 3H, CH2CHI); 1.65 to 2.05
(m, 61-1, CH2- CH-Curd CHz-CHrCHz-NH); 2-50 (masked,
2H, CH2-CH3); 2-77 (t, 21-1, CH, C>~~ n] "n~'.I Lf ~y
SncinyVV T aay Iatenn FilCOLAIBS.1I645OH r.9 r' n 2O
-]llip; 1r 72  CHz-CHz-NH); 2.97 (m, 1H, CH2-CH-CH2);
3-01 and 3.55 (bt and bd, 4H, CH2-cff- N-CHrCH2); 3.45
(m, 2H, CH2-CH2-CH-NH); 3.72 and 3.84 (2m, 2H, NH-CH2-
CH-NH); 4,53 (m, 1H, NH-CH2-CH-NH); 6.68 and 7-56 (2d,
211, H naphthyridine);  7.65 to 7.00 (in, 213,
C=CH-CH-CH-CHI); 8.12 and 8.50 (m, 2H, C=-
-CH-CH.=CH-5 CH=C); 9.28 ppm (s, 1H, NCH-N), MS: 560
(17H+); 558- (M-H-)  Examples 54 to 62 General
operating method for the preparation of the ureas
Stage a) 10 A mass m, (0.207 mmoles) ofisocyanate in
solution in 3 ml oftelrahydrofuran  is added to 120 mg
(0.207 mmoles) of tort-butyl.
2-amino-3-{5-ethyl-6-[4-(5,6,7,8-
tetrahydro-[i,8]naphthyridin-2-yl)-piperidin-l-yl]-pyr
iTnidin-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 15 reduced
pressure (2 kPa) and the residue is chromatographed on
silica gel with the  following cluent; 100% ethyl
acetate, ethyl acetale-dichloromethanelmethanol(9515)
50-50, ethyl acetate-dichloromethanelmethanol(90-10)
50-50 and finishing with  ethyl acetatelmethanol
(95-5). A mass my of expected product is obtained. 20
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  I of trifluoroacetic acid is
stirred at ambient temperature until the starting
product  disappears according to TLC (silica gel,
eluent: CH2C12-MeOH-H2O-AcOH 90-10 25 1-1). Toluene is
added and the reaction mixture is evaporated lo
dryness under  reduced pressure (2 kPa). The residue
is solubilized in the minimum amount of
diehloromethane then poured into ethyl ether. The
precipitate is fillered_ 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 rn of expected product. 30 TLC:
Rf(eluenl: diohloromethane-methanol-water-acetic acid
(90-10-1-I)  Example 53 Synthesis of
3-[5-ethyl-6-F4-(5,6,7,8-tetrahydro-(1,8)naphthvridln-
2-y])-piperidin-I- 1 - imidin-4- ammino -2- 3- 2-nitro
hen 1 -ureido - ro ionic acid, bis tritluoroacetale]
35 30 mg (0.046 mmole) of lert-butyl
3-[5-ethyl-6-[4-(5,6,7,8-tetrahydro- (I
,8)naphthyridin-2-yI)-piperidin-1-yl]-pyrimidin-4-ylar
uino]-2-[3-(2-nitrophenyt)- ureido]-propinate in 3 ml
of dichloromelhane with 0.5 ml of trifluoroacetic acid
is  stirred at ambient temperature until the starting
product disappears according Co TLC  C D,rm,ntr ad
Semp,~gl~iq SaInylTertpayI1vul FldnLa16F2[&3GMAw9 ro,x
iun6-T$1102 73  (silica gel, eluent:
CH2CI2-MeOH-H20-AcOH 90-10-1-1). Toluene is added and
the  reaction mix lure 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  5 the form
of a yellow solid. TLC: Rf= 0.50 (silica gel, eluent:
dichloromethane-methanol-water-acetic acid  85-15-2-2)
MS: 590 (M11+); 588- (M-H-); 1H-I\rIVfR (CDC13); S
1.14 (t. 311, CHzCH3); 1.82 to 2.05 (m, 6H, CH2-CH-CHz
10 and_CH2-CH2-CH2-NH); 2.50 (t, 2H, CH2-CH3); 2.76
(l, 2H, CH2-CHz-CH2-NH);  2.98 (bt, 1H, CH2-01-CH2);
3.25 and 3.84 (bt and bd, 4H, CHz-CH -N-CH;-CHz);
3.49 (in, 2H, CH2-CH2-CH2-NH); 3.87 and 4.06 (2m, 2H,
NH--CH-NH); 4.63  (m. IH, NH-CH2-CFI NH); 6-41 and
7.37 (2d, 2H, H naphthyridine); 7.06 and  7.54(2t, 2H,
C=CH-CH=H-CH=C); 8-11 and 8.32(2d, 2H, C-CH-CH=CH- i5
CH=C); 8.27 ppm (s, IH, N=CH-N). Example 54  Stage a) 



Synthesis often-bu l 2=(3 -btnzo1 3 dioxol-5-
1-ureido)-3 - 15-elh l-6- F4-(547' 8- tetrah o- 1 8 n
hlh 'din-2 1 - i eridin-l- 1 - imidin-4 lamino - rc
ionate  20 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 lert-butyl
2-amino-3-{5-ethyl-
6-[A-(5,6,7,8-tetrahydro-[1,8]naphthyridin-2-yl)-piper
idin-1-yl]-pyrimidin-4- ylamino}-propionate in
solution in 5 mI of tetrahydrofuran,- The reaction
mixture is  stirred at ambient temperature for 3 hours
and 30 minutes. Then, the solvent is 25 evaporated off
under reduced pressure (2 kPa) and the residue is
cbroma to graphed on  silica gel wilh the following
cluent: 100% e[hyl acetate, ethyl acelato-dichlo-
romethanefinethanol (9515) 50-50, ethyl
acetale-dichlaromethanelmelhanai (90-10)  50-50 and
finishing with ethyl acetatelmethanol (95-5). 60 mg of
expected product is  obtained. 30 TLC: Rf= 0.29
(silica gel, eluent: ethyl acetate-methanol 90110)
1H-NMR (CDC13); 6 1-18 (t, 3H, CH2-CH3)11-47 (s, 9H,
tBu); 1.8 and 2.05  (2m, 6F1, N-CH2-CH2-CFI-CH2-CH2,
CH2-C112-CH2-NH); 2.48 (q, 2H, CH2- CH3); 2.67 (m, 3H,
N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 295 and  3.63
(2m, 4H, N-CH2-CH2-CH-CH2-CCH2); 3.45 (m, 2H,
CH2-C]42-G12-NH); 3.85 35 (m, 2H, NH-CH2-CH-NH); 4.6
(m, lH, NH-CH2-CI1-NH); 5.32 (1, 1H, NH mobile);  5.97
(s, 2H, O-CH2-O); 6-15 (bd IH, mobile NE); 6.42 and
7.2 (2d, 2H, CH=CH  naphthyridine); 6.65 and 6.9 (3d,
3H, phenyl); 8.12 (s, 1H, NCH-N). MS: 645 W+).
588(MH-iBu). MM1~ eiw S.,r ORL Iqe VITn m,~ Filmbl] LI
C&DSG-doc-9n,wbc 2L06-7L102 74  Stage b) Synthesis of
2-(3-benaof 1.31dioxol-5 -yl-ureid o)-3 -
l5-ethyl-6-f4-(5,6,7,8-letrahydro-
[1,81naphthwidin-2-y1)-nioeridin-l-yll-nyrirnidin-4-vl
amino)-prnnionic acid,  bis(trifluoroacetale) 5 55 mg
(0.085 nunoles) of tert-butyl
2-(3-benzo[1,3]dioxol-5-yl-ureido)-3-{5-
ethyl-6-[4-(5,6,7,8-letrahydro-[1,8]naphthyridin-2-yl)
-piperidin-1 -yl]-pyriinidin-4- ylamino) -propionate
in 5 ml of dichioromethane with 500 I of tri
fluoroacetic acid is  stirred at ambient temperature
for 13 hours. Then toluene is added and the reaction
mixture is evaporated to dryness under  10 reduced
pressure (2 kPa)_ The residue is solubilized in the
minimum amount of  dichloromethane then poured into
ethyl ether. The precipitate is filtered, dried, then
purified on silica. 39 mg of expected product is
obtained 



TLC: Rf= 0.25 (silica gel, eluent:
dichloromethane-metlranol-water-acetic acid  t5
90-10-1-1_  111-NMR (MeOD); 5 1.17 (t, 311, CM-CH3);
1.85 and 2 (m, 6H, N-CH2-CH2- CH-CH2-CH2,
CH2-CH2-CH,2-NH); 2.55 (q, 21.1, CH2-CH3); 2.8 (rn,
2H, N-CH2- CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2.95 and
3.5 (2m, 4H, N-CH2-CH2-CH- CH2-CH2); 3.33 (m, 2H,
CII2-CH2-CH2-NH); 3.65 and 3.95 (m, 21-, NIi-CH2-CH 20
); 4.47 (m, IH, NH-CH2-CH-NH); 5.32 (l, 1H, mobile);
5.5 (s, 1H, mobile M;  5.9 (s, 2H, O-CH2-O); 7.5 (d,
1H, CH=CH naphthyridine); 6.6 and 7.02 (m, 3H,
phenyl, 1H, mobile NH; 8.05 (s, 111, N=CH-N), MS:
589(MH+). Mx: mass of isocyanate introduced  25 M,.:
mass of ester obtained M,: mass of acid obtained
CYhnvann a3 Seningpy w.dncud snmgf.Tt~marr
lawnP~M[]~Y~8T1(Ea5G6 dw. 9nmxn 21 -7 Z - ----
-------- - -- -- ------- 75 PVV FW 2QFTF(e Pdddiarsd ~
{FrsebnEe+2 Mz(rm) r QV1 r-)  TF  55  558.69 MED 48
559  C 2tF 56  W4.71 83271 51 6C5  57 C~ G 27AA 56x.71
77&71 51 551  58 ,  64478 B278 49 645  27A 59 57119
60711 48 579  59165 65 so  EQ C~A 2FR  61 C~-C. 63270
83Q70 43 6D3  2NA 62  57271 80[7.79 29 573  C6-c., x1
Fn C><A~~mu[S(r)g1.If 6tIPJn ISa1fla 1 upmay
Ltv..,t[IuNLKIBEi]6&SGD d~-9 w,aTtn 2x06- 7S'] 0 76  



The products obtained above can be prepared from the
following raw materi- als: Exa rpe Iso ydnale M (mg)
wpuAad P fl P4 (rrg) Yield IQc (Mw)  55 28.0 56.5 44
615  56 37.0 51.7 38 661  57 26-0 o:tn~ 2d 63 607  58
l n~ 45.5 58 38 701  ~o II' ~ 59 31.7 54.4 41 635  Cb
60 29.0 57.6 45 619  FxamEle 63 Synthesis of tent-hut
l 2- Wj(d larnino suI hon lamino -3- 5-eth 1-6- 4- S
fi 7 8-tetrah dre- I 8 na hlb -din-2 1- i eridin-1- l-
imidin-4- 1amino - propionate 10 16 nil of
triethylaminc is added to a solution of 2 g (4.27
mmoles) of ter[-butyl
2-amino-3-{5-ethyl-6-[4-(5,6,7,8-tetrahydro-[1,8jnapht
hyri.din-2-yl)-piperidin-l-yl]-
CUkcLmv9+end$Q:pkE~~+T+S~\]tpnay Iiitni
Fild'-01~CLHelx+,p)GH dc-9 nDVvnkrt fl -NJLp2 --- -
---- ---- -  77  pyrinridin-4-ylamino)-propionate in
200 ml of anhydrous tetrahydrofuran then a  solution
of 700 Al (6.4 mmoles) of dimethylaminosulphonyl
chloride in 40 ml of  anhydrous tetrahydrofuran is
added. The addition is carried out dropwise, at
ambient  temperature, under a current of nitrogen. The
reaction mixture is maintained under 5 stirring for 48
hours. Then, the solvent is evaporated off under
reduced pressure (2  kPa) and the residue is taken up
is a mixture of water, a saturated solution of sodium
bicarbonate and ethyl acetate- The organic phase is
decanted, dried over magnesium  sulphate and the
solvent eliminated by evaporation under reduced
pressure (2 kPa).  The residue is chromatographed on
silica gel eluting with 100% ethyl acetate, 1.1 g  10
of expected product is obtained TLC: Rf= 0.1 (silica
gel, eluent: 100% ethyl acetate) IH NMR (CDCI3); 3
1.48 (s, 9H, tBu); 1.93 and 2.02 (2m, 6H, N-CH2-CH2-
CH-CH2-CH2, CH2-CH2-CH2-NH); 2.01 (s, 3H, CR3); 2.73
(m, 3H, N-CH2-CH2- CH-CH2-CH2, CH2-CI12-CI12-NH); 2.81
(s, 6H, N(CM) 2); 2.95 and 3.70 (2m, 4H, 15
N-CH2-CI12-CH-CH2-CH2), 3M2 -44 (m, 2H,
CH2-CI2-0732-NH); 3.81 and 3.91 and  



4.11 (3m, 3H, NH-CH2-CH-NH); 4.87 (t, 114, mobile 1VH
; 5.86 (bd, III, mobile  NH); 6.41 and 7.17 (2d, 211,
CH=CH naphtbiridine); 8.28 (s, 1H, N=CH-N). MS:
575(MH+)- Example 64 20 5 thesis of 2- dimeth lamino
sui hon lamina -3 5-eth l-6- 4- 5 6 7 8- tetrah dro- 1
8 na hth 'din-2- 1 - i eridin-l- l - -midin4- larnino
- ro ionic  acid bis trifluoroacetate , 290 mg
(0.5mmoles) of tert-butyl2-{N-[(dimethylamino)
sulphonylamino])-
3-(5-ethyl-6-[4-(5,6,7,8-tetrahydro-[1,8]naphthyridin-
2-yl)-piperidin-l-yl]-pyri- 25
midin-4-ylaminoI-propionate in 30 ml of
dichloromethane with 3 ml of trifluoroace tic acid is
stirred at ambient temperature until the starting
product disappears  according to TLC (silica gel,
eluent: C1-2C12-MeOH-H20-Act7H 90-10-I-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 30
romethane with a little methanol then poured into
ethyl ether. The precipitate is  filtered. 197.3 mg
ofexpectcd product is obtained TLC: Rf = 0.2 (silica
gel, eluent: dichloromethane-methanol-water-acetic
acid  90-10-1-1). 1H-NMR (CDC13); 6 1.94 and 2-04 (2m,
6I-1, N-CII2-CH2-CH-CH2-CH2,  35 CH2-CH2-CH2-NH); 2.11
(s, 3H, CH3); 2.74 (s, 611, N(CFI3) 2); 2.76 (m, 2H,
CH2- CH2-CH2-NH); 3.01 (m, 1H, N-CH2-CH2-CH-CI-2-CH2);
3-29 and 3.96 (2m, 4H,  N-CH2-CH2-CH-CH2-CI2); 3.52
(m, 2H, CH2-CH2-CH2-NH); 3.80 and 4.04 and  C'InrcrnI
tnd5cumph[w-1Ria I5mirlo y~rt FlobLKLM,xf6]5GH
dx-9mvofxe ]O(6-1WJL12 78  4.21 (3m, 3H,
NH-CH2-CH-NH); 6.42 and 7.39 (2d, 2H, CH~CH
naphihiridine);  7,12 (m, 1H, mobile NH); 833 (s, 111,
N=CH N). MS: 519(MH+).  Example 65 5 Synthesis
oftert-butyl
3-[5-methyl-6-[4-(5.6.7.8-tetrahydro-(1,8)naphthyridin
-2-yl)- piperidin-I-yll_pyrimidin-4-yIa vino]-N-[(I,
1-dimethylthyloxycarbonyl) amino su lpho nyll pro p i
on at e I11 mg (1.5 mmoles) of terbutanol in solution
in 30 ml of dichloromethane is  added dropwise to 0.13
ml (1.5 mmoles) ofchlorosulphonyl isocyanale in
solution in  10 30 ml of dichioromelhane and the
reaction medium is slimed at ambient temperature for
45 minutes. This solution is then introduced dropwise
into a mixture of 700 mg  (1.5 mmoles) of tert-butyl
2-amino-3-{5-ethyl-6-[4-(5,6,7,8-tetrahydro- 



[1,8]naphthyridin-2-yl)-piperidin-l-yl]-pyrimidin-4-yl
amino)-propionate and 0.35  ml (2 =ales) of
diisopropylethylaminc in 400 ml of dicliloromethane.
The reaction 15 mixture is stirred at ambient
temperature for 2 hours. Then, the solvent is
evaporated  off 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 reexiracted with ethyl acetate. The
collected organic phases are dried over magnesium
sulphate then the solvent is 20 evaporated off under
reduced pressure (2 kPa). 830 mg of expected product
in the  form of a yellow oil is obtained. TLC: Rf=0.12
(silica gel, eluent:
dichloromethane-methanol-water-acetic acid  90-10-1-1)
1H-NMR (CDC13); 6 1.48 and 1.51 ppm (2s. I8H, tBu);
1.85 to 2,15(m, 6H,  25 CH2-CH-CH and CH2.Cg-CH2-NH);
1.98 (s, 3H, CCH.); 2.85 to 3.05 (m, 3H,  CH2-CH2-CHZ
NH and CH2-CH-CI42); 2.78 and 3.74 (bt and bd, 4H,
CH2--C -N- CH2-CH2); 3.52 (m, 2H, CH2-CH2-CI-T -NH);
3.89 and 3.99 (2dt, 2H, NI3-tf-CH- NH); 4,32 (dt, IH,
NH-CH2-CH-NH); 4.88 (ht, 1H, IH, NH-CH2-CH-NH); 6.42
and  7.36 (2d, 2H, H naphthyridine); 8.28 ppm (s. 1H,
N=CH-N), 30 MS: 647 (MH+); 645 (MH-). Synthesis of
tert-butyl 3- 5-meth I-6 4 5 6 7 8-torah dro 1 8 na
hlh -din-2- 1- i eridin-I- 1 - ' 'din-4- ]amino -N N-
1 1-dimeth Ieth lox carbon 1 hen lmelh 1 aminosul hon
1 - ro ionate 0.047 ml of diethyl azodicarboxylate is
added to a mixture of 130 mg (0.2  35 mmole) of
tent-butyl
3-[5-methyl-6-(4-(5,6,7,8-tetrahydro-(1,8)naphthyridin
-2-y])-
pipendin-l-yl]-pyrimidin-4-ylamino]-N-[(1,1-dimethylet
hyloxycarbonyl) amino- sulphonyl]-propionate and 60 mg
(0.3 mmole) of triphenylphosphine in solution in  10
ml of diohloromelhane then 0.041 ml (0.4 mmole) of
benzyl alcohol in solution in  Glr'^-^'vd
Sa[IiwbhxtilNma[3~[~T jinn
F'IcrOLKIB6\2I55G-dx-9mcmf,Fypp5.1Fll(v. 79  5 mI of
dichloromethane is added dropwise and the reaction
medium is stirred at  ambient temperature for I hour.
Then another 0.047 ml of diethyl azodicarboxylate is
added then 0.041 ml (0.4 mmolc) of benzyl alcohol in
solution in 5 ml of dichlo- mmethane is added dropwise
and the reaction medium is stirred at ambient 5
temperature For 1 hour. Then, the solvent is
evaporated off under reduced pressure (2  kPa) The
residue obtained is taken up in a mixture of water,
ethyl acelate and a satu- rated solution of sodium
bicarbonate- The organic phase is separated and the
aqueous  phase reextracled with ethyl acetate. The
collected organic phases are dried over  



magnesium sulphate then the solvent is evaporated off
under reduced pressure (2 to kPa). The crude product
is purified by chromatography on silica eluting with
an  elation gradient of methylene chloride-methanol of
100-0 to 90-10. 80 mg of  expected product is obtained
in the form of a beige solid. TLC: Rf = 0.12 (silica
gel, eluent: dichloromethane-methanol-water-acetic
acid  90-10-1-1) 15 1R-NMR (CDCI3); 6 1.38 and 1.53
ppm (2s, 1811, tBu); 1-85 to 2-15(m, 6H,  M-CH-CHr and
CHz-CCH -CH2-NH), 1.98 (s, 311, CCHI); 2.75 and 3,71
(td and in,  411, CHz-C -N-CH2-CH2); 2.82 (td, IR,
CH2-CH-CH2); 3.05 (m, 31, Q -CHz- CHz NH); 2.96 (dt,
211, CHr-CHz-CHj-NH); 3.59 and 3.81 (2m, 211.
NH-CHrCH- NH); 4.78 (t, 111, NH-CH2-CH-NTH); 4-72 and
4.96 (2d, 211, CH,-Ph); 6.42 and 7-33  20 (2d, 211, H
naphthyridine); 7.32 (in, 5H, CHz-Ph) 8-26 (s, 1R,
N=H-N). MS: 737 (ME+); 735 (MH-). Synthesis of 3-
5-meth l-6- 4- 5 6.7 8-letrah dro- i 8 a hth 'din-2-
1- i eridin- 1- I - imidin-4- lamino N- N- 1 1-dimeth
leth lox carbon 1 hen lmeth 1  aminosul hon l -
roionic acid bis trifluoroacelate) 25 73 mg (0,1
mmole) of lert-butyl
3-[5-methyl-6-[4-(5,6,7,8-tetrahydro- (1,
8)naphthyridin-2-yl)-pip
eridin-1-yl]-pyrimidin-4-ylamino]-N- [N,NT-
(].Idimethylethyloxycarbonyl) (phenylmethyl) amino
su]phonyl]-propionate in 5 ml  of diehioromethane with
1 ml of lrifluoroacetic acid is stirred at ambient
temperature  for 3 hours. Toluene is added and the
reaction mixture is evaporated to dryness under 30
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 white solid. MS: 579 (MH-) GcI1~m vid Se iRjL Pdn.-d
AJui tTnecmy lilac FlabtYI HJ1k21&flSOB dw 9mvnhre
)m6-7W11R 8D '  Example 66 Synthesis of the
hydrochloride
of2-(4-methoxy-benzenesulphonylamino)-3-f2- methoxy
5-methyl-6-[4-(5.6,7,8-tetrah)dro-[1,8]naphthyridin-2-
y1)-aiperidin-1-vll- pyrirnidin-4-yl.amino}-propionic
acid: 5 2g (2.99 moles) of the tert-butyl ester of
2-(4-methoxy-benzenesulphanyl- amino)-3 - (2-methoxy-5
-methyl-6-[4 -(5,6, 7,8-tetrahydro- [ 1, B]naph
thyridin-2-y1)-
piperidin-1-yl]-pyrimidin-4-ylamino)-propionic acid in
20 ml of a solution of 6N  hydrochloric and in water
is stirred, the reaction mixture remains
heterogeneous,  rapid caking of the hydrochloride of
the ester formed occurs, then 20 mI of distilled 



10 water is added in order to improve the solubility.
Stirring is maintained at ambient temperature far 20
hours before adding two  times 5 ml of GN 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- 15 sively of toluene and
isopropanol. The residue obtained is solubilized in
the minimum amount ofdichloromethane  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. 20 TLC: Rf= 0.41 (silica gel,
eluent; dichloromethane-mclhanol 90-10) 1H-NMR
(CDCi3); 8 0.95 (m, 7H, -CR3 CH2-CH2-CH2-CI12-CH2);
1.05 (m,  2H, CH2-CH2-CH2-CH2-CH2); 1.8 (m, 4H,
CF12-CH2-CH-CH2-CH2); 1.92 (m,  IH,
CH2-CH2-CH-CH2-CH2); 2.17 and 2.67(2m, 4H,
N-CH2-CH2-CH-CH2-CH2 22.5 (t, 2H, C112-CH2-CT-12-NH);
2.57 and 2.9 (2m, 2H, NR-CH2-CH-NH); 2.82 (s, 25 3H,
-OCR; 3.05 (s, 3H, -OCI-3); 3.23 (m, 1H,
NH-CH2-CH-NH); 5.67 and 6.6  (2d, 21-1, CH=CH
naphthyridine); 5.95 and 6.7 (2d, 411, CF1=CH benzene)
MS: 612(MH) +; 306(MI-I) 2+; 610QM Synthesis oft-
4-methox -benzenesul hon lamino)-3 - 2-methox -5-meth
l-6- 4- 5 fi 7 8-tetrah dro- 1 8 na h[h 'din-2 1- i
eridin-l-VII - midin-4 lamino - 30 r ionic acid
iert-bu l ester: Stage 1 Synthesis of
2-amino-3-{2-methyl,5-methoxy-6-[4-(5,6,7,8-tetrahydro
-
[1,8]naphthyridin-2-yl)-piperidin-1-y]]-pyrimidln-4-yl
amino)-propionic acid tert- butyl ester: 35 500 nil 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]naphthyridin-2-yl)- piperi din-
I-yl]-pyrimidin-4-ylamino}-propionic acid tert-butyl
ester. This mixture is CVhnvoeot and SemngydLveiMl
Smkg;Tc,tpvmr Intrmd LlmIIYLXlB511[& Mdoe9no bm
}ps-~v102 -------- ------- ------------------ -------
51 purged under vacuum and left under stirring at AT
and under hydrogen at atmos- pheric pressure for 20
hours The heterogeneous medium obtained is filtered on
clarcel. The filtrate is  concentrated to dryness in
the presence of cyclohexane, then taken up in a
mixture of  5 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: dichlommelhane-heplane 50-50 to
(dichlorometh.ane-methanol 90-10/ethyl  acetate)
(50-50). 2.75 g of expected product is obtained in the
form of pale yellow  to crystals (yield = 65%) TLC: Rf
= 0.32, eluent: (dichloromethane-methanol 90-101ethyl
acetate) (50- 50) on silica 1H-NMR (CDC13); 6 1.47 (s,
9H, tBu); 1.93 (m, 914. N-CH2-CH2-CH-CH2- CH2,
CH2-CH2-CH2-NH, H3-); 2.7 (m, 3H,
N-C1I2-CH2-CH-CH2-CH2, CH2- 15 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 (in, 2FL NH-CH2-CH-NH); 3.65 (rn,
1H, NH-CH2-CH- NH); 3.9 (s, 3H, -N=N-QCH3);5.0 and
5.65 (m, 2H, mobile NH); 6.4 and 713 (2d,  2H, CH=CH
naphthyridine) M5: 498 (MH) +  20 Stage 2 915 mg (4.43
mrnoles) of 4-me[hoxy-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]naphthyridin-2-yl )
piperidin-l-yl)-pyrimidin-4-ylamino]-propioriic acid
tert-butyl ester in solution in 25 BOO ml of
tetrahydrofuran and 950 l 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
cbromatographed on alumina with the  following eluent:
ethyl acetate-dichloromethane 50-50 to ethyl
acetate-(dichlo- romethanelmethanol) (90110) 50-50 30
2.02 g (yield = 68%) of expected product is obtained.
TLC: Rf= 0.19 (silica gel, eluent: 100% ethyl acetate)
1H-NMR (CDC13); S 1.3 (s, 9H, tBu); 1.95 (m, 9H,
N-CH2-CH2-CH-CH2- CH2, CH2-CH2-CH2-NH, 411 U3; 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, 3s
CH2-CH2-CH2-NI-I); 3.6 (m, 111, NH-CH2-CH-NH); 3.85
(s, 31-1, N=C(OCH3] -N);  3.9 {s, 3H,1'lh-OCH3); 3.97
(m, 2H, NH-CH2-CH-NR); 4.85 (m, IT, NH mobile); 5.8
(bd, IH3 NH mobile); 6.42 and 7.22 (2d, 2H, CH=CH
naph[hyridine); 6.92 and 7.75  (2d, 414, CH=CH
benzene) La>naav mW S-Meft r]Nweel &ftwqpi'T~d et
MkSOC[C16 1 ~ as-9 no mke30W'-0 UIo2 82  MS; 668(MH)
+; 334(1141-I) 2+ ;;`  



ExamT)Ie 67 Synthesis of the hydrochloride
^f2-(4-methoxy-benzenesulphon llamino)-3-f2-
methoxy-5-methyl-6-[4-(5,6,7,8-letrahydro-[1.8]nanhthy
ridin-2 -nioeridin-l-yll- 5 midi n-4-lamina - ro ionic
acid: 3 g (4.6 moles) of
2-(4-methoxy-henzenesulphonylanvno)-3-((2.5)-dimethyl-
6-{4-(5,6, 7,8-tctrahydro-[
1,8]naphthyridin-2-yl)-piperidin-l -yl] -pyrimidin-4-
ylamino}-propionic acid tert-butyl ester in 30 ml of a
solution of 6N hydrochloric  acid in water is stirred,
the reaction mixture remains heterogeneous, rapid
caking of 10 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  15 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. 20 TLC: Rf= 0.23 (silica gel, eluenl:
dichloromethane-methanol-water-acetic acid  85-1
5-2-2) 11-1-NMR (MeOD); 8 1.05 (m, 9H, -CH3
N-CH2-CH2-CH-CH2-CH2, CH2- CH2-CH2-NH); 1.57 (s, 311,
-CH3 ; 1.85 (t, 2H, CH2-CH2-CH2-NH); 2.02 (m, 1H,
N-CH2-CId2-CHI-CH2-CH2); 2.32 and 28 (2m, 411,
N-C112-CH2-CH-CH2-Qj ); 25 2.55 (m, 2H,
CH2-CH2-CH2-NH); 2.52 and 2.95 (2m, 2H,
NH-CHI2-CH-NH); 2-87  (s, 3H, -OCH3); 3.23 (m. 1H,
NH-CH2-CH-NH); 5.72 and 6.65 (2d, 211, CH=CH
naphthyridine); 6.02 and 6.75 (2d, 4H, CH=CH benzene)
MS: 596(MH) +; 594(MH)  Synthesis of 2- 4-methox
-benzenesul hon larnino -3- 2.5 -dimeth 1-64- 5 6 7 8-
30 tetrah o- 1 8 na hth din-2- 1 - i eridin-l- 1 -
rimidin-4- laminv - ro ionic  acid 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-l-yl]-pyrimidin-4-ylamino}-propi
onic acid tert-butyl ester 35 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-[
1,8]naphthyridin-2-yl)-piperidin-1-yl]- 



pyrimidin-4-ylamino}-propionic acid ter-butyl ester,
prepared according to the Inter [Kn.-..-... W'
ing^+'Ibw& nniSe~y Im' my lnvii }SI&aL%ILO2]u ,g
d,'Prmnht2 -di 03 L --- ------------ ------ B3
national Application (W02004048375(Al). This mixture
is purged under vacuum  and len under stirring at AT
and under hydrogen at atmospheric pressure for 20
hours. The heterogeneous medium obtained is filtered
on clarcel. The filtrate is  5 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-methanol95-5. 7.6 g of expected  10
product is obtained in the form ofpale yellow crystals
(yield = 74%). TLC; Rf=0.23 (eluent:
dichloromethane-methanol 95-5 on silica) 1H-NMR
(CDCJ3); 8 1,47 (s, 9H, tBu); 1.92 (m, 613,
C1-12-CH2-CH2-NH,  CH2-CH2-CH-C 12-CH2); 2.05 (s, 3H,
-CH3); 2.42 (s, 3H, N N-CH3); 2.72 (t, 2H,
CH2-CH2-CH2-NH); 2.85 (m, I11, N-CH2-CH2-CH-CH2-CH2);
2.97 and 3.65 (2m, 15 4H, CH2-CH2-N-CH2-CH2-CH); 3.47
(m, 211, 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, 21-T,  NH mobile); 6.37 and 7.25 (2d, 2H,
CI=C1 naphthyridine) MS: 482 ( ) +; 426 [MH- tBu
Stage 2 20 A a mixture of 750 mg (1.56 mmoles) of
2-Arnino-3-[(2.5)-dimcthyl-6-[4-
(5,6,7,8-Ietrahydro-[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 letrahydrofuran. The reaction medium is
stirred at ambient 25 temperature overnight. Then, the
solvent is evaporated under reduced pressure (2  kPa)
and the residue is chromatographed on alumina with the
e]uent following: ethyl  acetate-dichloromcthanc 50-50
to ethyl acetate-methanol) (9812), is obtained 2.02 g
(yield=68%) of expected product, TLC: Rf= 0.25 (silica
gel, eluent: ethyl acetate-methanol (90110) 30 1H-NMR
(CDCI3); S 1.32 (s, 9H, tBu); 1.9 (m, 6H,
N-CH2-CH2-CH-CH2- CH2, CH2-CH2-CH2-NH); 2.05 (s,3H,
-ff43); 2.45(s, 311, -CH3 ; 2.75 (m, 311, N- 



CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2.95 and 3.7 (2m,
414, N-CH2- CH2-CH-CH2-CH2); 3.47 (in, 2H,
CH2-CH2-Q42-NH); 3.8 (m, 2H, NH-CR2-CTI- N14); 3.85(s,
311, Ph-OCH3); 3.95 (m, 1H, N1I-CM-CH-NH); 4.65 and
7.1 (2m, 2H, 35 NH mobile); 6.42 and 7.25 (2d, 2H,
CH=CH naphthyridine); 6.92 and 7.75 (2d, 4H,  CH--CH
benzene) MS: 652(MIH) +; 650(MH)  c.~m.~e ~d
sdxumini.aca~ smiv~Tmw+m~n rama~ Hrxxnscn dom. s m.
,n,.. _ m+iaa - - - - - - - - - - - - - - -- ---------
- - - - - - - -  84  Examples 68 to 80 Stage a;
activation of the alcohol }  1,5 equivalents of
di(N-succinimidyl)carbon ale is solubilized in 4 m] of
methylene chloride. One equivalent of alcohol
solubilized in methylene chloride, as  5 well as 2
equivalents o f triethylamin e 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. 10 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-[I.8]naphthyridin-2-yl)-piperidin-1-yl]-pyr
irnidin-4-ylamino) -propionic  acid, as well as one
equivalent of triethylamine are added to the activated
alcohol.  The mix lure is left under stirring
overnight at ambient temperature. 15 The reaction
mixture is then extracted with ethyl acelate 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 alumina with the following
eluent;  ethyl acetatelisopropyl ether to 100%, ethyl
acetate. The expected ester is obtained  20 with a
yield of 38 to 90%. Stage hydrolysis of the ester A
mass me of (],1-dimethylethyl)
3-[[2,5-dimethyl-6-[4-(1,2,3,4-tctrahydro-
1,8-naphthyridin-7-yI)-1-piperidinyl]-4pyrinudinyl]ami
no]-N-(allryl)alaninate in 5  ml of dichloromcthane
and 500 pl or trifluoroacetic acid is stirred at
ambient 25 temperature unlit the starting product
disappears according to TLC (silica gel, eluent:
CH2C12-MeOH-H20-AeOH 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  30 mo of expected acid is obtained in
the form of powder C1Oumrcniy ma& n~S weln*.-,iS
rIn~yrc ]Ntoct FiYa'OLK]S621SO5G03e-9mm~emrc-91?f01 85
Exorroe almdi reed Ex eded product FW Yield m`' o C~
639.8 38 632  ~ FCJ~~~ ll~ vv ~~V 69 673.91 51 674  70
NG - 650.23 49 650  71 H^ _ o 69468 59 694  Ho IJ !L
635586 46 636 H4 I r1 y , 6798 59 L~.111  73 C Vw~iV
~~and ScumSeafoweftWd SeLmg Tm lntann
TSer01Y1DA]lft~`GRdx-9rn rtmtre Xx-SS~o'y r 21605PC 86
examples Alcohol used Expelled product FW Yield MS  74
579.75 64 580  75 607.8 66 608  76 H3 v Vim( '"~~/^"
625-82 54 626  TT 659.84 48 660  78 H0 616.77 90 617
w ~ ` I 79 644.82 46 645  80 C ~, ^ 697.88 50 692
CtiTnnrL 2nd S=gAFa mr,. iSarbIFUdnfrvmy 1San FikawLK]
B6121fON)B ifnc-9 roicrt e2006- 69LP2 - -----
-------------- --- ----- 21605PC 87  Example Starting
ester Expected acid FV1 m {mg] free base) (mg) MZ+W  



68 BTU 25010 , ~~~ 575.69 210 576  rCF,c+n 69 T-. 320
{ ! 617.64 320 618  70 320 ot" 594.12 4211 594,596
Cb-o 71 430 638.57 480 639  72 330 c- V 579.75 450 580
ascari e~c~o 73 p 410 623.76 510 624 c~ aM smm~g+s6m
fl I ScuinylImp rm, ]mend FiIo'Ql%]HT2i6CBG6 dx-9
m.xrtxe 3405- 013 Ox - - - - - - - - - - - - - - - - -
21605PC 88 FW rnG Example Starting ester (mg) Expected
acid (Free (mM[) ms g) [MIZ+N]  Lase 74 390 523.64 610
524 ~/ p[p[ooll  75 500. 551.69 720 552  76 400 569.71
610 570  77 { 310 603.73 490 604  vEF,CWH 78 300 [
588.72 243 294 (Z=2) .CF.000H 79 ri 400 560.66 400 561
yaw  SO 260 635.77 220 636 MTM^^^" SmwewF=~MJ.ocal S
;Tm ]nt d Pilu)MAIHWJeMGC d -9mm2.e 2006- BA/I 0
21605PC 89  Example 81: Synthesis of the tert-butyl
ester
oft-cyclohexylmethoxycarbonylamino-3-(2,5-dimethy]-6-[
4- (5.6, 7.8-tetrahydro- f l , sl
naphth)ridin-2-yl)-[iperidin- l -yll-uyrimi din-4-v]
am ino F -prani onic 5 acid Stage a; 



Synthesis of the activated alcohol N-succinimidyl
carbonic acid cyclohexylmethyl ester  5.38 g (10.5
mmoles)of di(N-succinimidyl) carbonate is solubilized
in 60 ml of methy- lene chloride. 2,16 ml (17355
mmoles) of cyclohexylmethanol solubilized in 10 ml of
methy 1o acne chloride and 4.92 ml (35.1 mmoles) of
triethylamine are added at ambient temperature.  The
reaction mixture is left under stirring overnight,
Then, the reaction mixture is concentrated to dryness
before extraction with ethyl  acetate and washing with
a saturated solution of sodium bicarbonate. The
organic phase  obtained is dried over magnesium
sulphate before being concentrated to dryness under 15
reduced pressure (2 lcPa). 4.4 g of activated alcohol
is obtained which is used as it is in the  following
stage. (quantitative yield) TLC: Rf= 0.84 (silica gel,
eluent: ethyl acetate -triethylamine (90-10). 1H-NMR
(CDC13)- S 1.02 (m. 2H, CH2-CH2-CN2-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- 20 CH2); 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-terrahydro-[1,8]
naphthy-
ridin-2-yl)-piperidin-l-yl]-pyrimidin-4-ylamino}-propi
onic acid ter-butyl ester, as well as  2.07 ml (17
mmoles) of tricthylamine are added to 4,35 g (17
mmoles) of activated alcohol in  25 solution in 250 ad
of me thylene 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 30 then chromatographed on silica gel with
the fallowing eluent: ethyl acetatdheptane 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- heptan e 80-20 on silica) TLC: Rf= 0.23
(eluent: ethyl acetate-heptane (60140) 35 lH-NMR
(MeOD): S 0.23 (m, 2H, CH2-CH2-CH2-CH2-CI2); 0.5 (m.
4H, CH2-CH2- C132-CH2-CH2); 0.65 (s, 91.1, LBu); 0.82
(m, 1H, CF12-CH2-CH-CH2-CH2); 0.95 (rn, 411,
CH2-CH2-CH-CH2-CH2); 1.1 (m, 61-,
N-CH2-CI2-CH-CH2-CH2, CH2-CH2-CH2-NH);  L2 (s, 3H,
CH3-); 1.62 (s, 3H, N=C CH3 -N); 1.82 (m, 1H,
N-C132-CH2-CH-CH2-C42);  C mxwoew and
$q,li~ylffw.InL~] Se~ng~i7 Inrnn
Fil~,pLK186~21~3Gfik~-9 wmhe ]pM- B91i ox ---------
--- - 21605PC 90  



1.95 (t, 2H, CH2-CH2-CH2-NH) ; 2.65 (m, 2H,
CH2-CH2-CH2-NH); 2.12 and 2.85 (2m, 4H,
N-CH2-CH2-CH-CH2-fHD; 3.05 (m, 2H, NH-CH2-CH-NH221FL
NH-CO-CM-cyclahexyl);  3,5 (m, 111, NH-CH2-CH-NH);
5.65 and 6.4 (2d, 211, CH=CT-1 naphthyridine) MS: 622
QA-I)+, 283 (MH-tBu)2+, 426 (MH-tBu-COOcyclohexyl)+  5
Example 82: Synthesis of the hydrochloride of
2-cyclohexy_lmelhoxycarbonylamino-3-{2,5-dimethyl-6-[4
- 5 6 7
8-tetmhydro-[I,8]naphthyridin-2-y])-pipcridin-l-yl]-py
rimidin-4-ylamino)- iropionic  acid: 28 g (0.045
moles) of
2-cyclahexylmethoxycarbonylamino-3-(2,5-dimelhyl-6-[4-
10
(5,6,7,5-tetrahydro-[1,8]naphthyridin-2-yl)-piperidia-
1-yl]-pyrimidin-4-ylamino)-propionic  acid lert-butyl
ester in 76 ml of a 6N solution of hydrochloric acid
in water is stirred at  ambient temperature for 20
hours. The reaction mixture is concentrated to dryness
under reduced pressure (2 kPa) in the  presence of
toluene and isopropanol successively 15 The residue
obtained is solubilized in the minimum amount of
dichloromethane then  poured into ethyl ether. The
precipitate farmed is filtered, washed with ether Then
with  pentane and dried under vacuum. 29 g of a white
powder is obtained TLC: RO.24 (silica gel, cluent
dichloromethane-methanol-water-acetic acid 90-10-1-
1). 20 11-1-NMR (CDC13): S 0.93 (m, 2H,
CH2-CH2-CH2-CI2-CH2); 1.25 (m, 4H, CH2-
CH2-CH2-CH2-CH2); 1.6 (m, 1H, CH2-CH2-CH-CH2-CH2); 1.7
(m, 41-1, CH2-CH2-CH- CH2-CH2); 1.1 (n- 9H,
N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH, C3-); 2.55 (s,
311, N=C(CH3)-N); 2-77 (m, IH, N-CH2-CH2-CFI-CH2-CH2);
2.97 (t. 211, CH2-CH2-C142- NH) ; 2-52 and 3.97 (2m,
4H, N-CH2-CH2-CH-CH2-C; 3.5 (m, 2H, CH2-CH2-CH2 25
NH); 3.7 and 3.97 (2m, 211, NH-CH2-CH-NH); 3.87 (m,
2H, NH-CO-C12-cyclohexyl); 4.35  (m, 111,
NH-CH2-CH-NH); 6.3 (m, IH, mobile NH); 6-4 and 7.37
(2d, 2H, CH=CH naphthy- ridine); 10-15 (m, 1H, mobile
C- OOH). MS: 566(MI3)+; 283(MH)2+; 564(MH)-;
426(MH-COOcyclohexyl)+  Example 83: 30 Synthesis of
the hydrochloride of 2-c clohex Imethox carbon
lamino-3- 2 5-dimeth 1-6- 4- 5 6 7 S-tetmh dro- 1 8 na
hlh 'din-2- 1 - i erdin-1- 1 - midin-4- Immino - ro
ionic  acid tert-butyl ester 27-2 g (43.8 mmoles) of
2-cyclohexylmethoxycarbonylamino-3-(2,5-dimethyl-6-[4-
(5,6,7,8-tetrahydro-[1,8]naphthyridin-2-yl)-piperidin-
l-yl]-pyrimidin--4-ylamino} -propionic  35 acid
terl-butyl ester in 240 ml of a 50150 mix Lure of
dichloromethane and ethyl ether is stirred, then a
mixture comprising 21.9 ml of 2N hydrochloric acid in
ether and 20 ml of ethyl ether is  



slowly added The reaction mixture must remain cIear
during the addition. C1-ocwena ad yyii~sN fo~rlNm1
Semnp{1T~,~r+ry funn Filgb W({H6{3] 603GB Mc- D wmii'e
20]6-W302 ti 21605PC 9l  The. solvent is then
partially evaporated off under reduced pressure (2
kPa), the solution  containing a minimum amount of
solvent is poured into I litre of isopropyl ether then
into 500  ml of pentane, the precipitate formed is
filtered then dried under vacuum, 28.5 g of a white
powder is obtained. 5 IH-NMR (CDCI3): 6 0.95 (m, 2H,
CH2-CH2-CH2-CH2-CH2); L23 (m, 4H, CH2-CH2-
CH2-CH2-CH2); 1A7 (s, 9H, tBu); 1.67 (m, 511,
C12-CH2-CH-CFl2-CH2, CH2-CH2-CH- CH2-CH2); 2,02 (m,
9H, N-CH2-CH2-CH-CH2-CH2, CH2-CJ12-CH2 NH, CHI3-);
2.65 and  3.75 (2m, 411, N-CH2-CH2-CH-CH2-CH2); 277
(t, 2H, CH2-CH2-CH2-N 1); 2.95 (m, 111,
N-CH2-C112-CH-CH2-CH2); 3.52 (m, 2H, CH2-CH2-CH2-NH);
3.8 (m, 211, NH-CH2-CH 10 NH. 2H,
NH-CO-CH2-cyclohexyl); 4.4 (m, 1H, N14-C112-CH-NH);
6-47 and 7.37 (2d, 2H,  CI1=CH naphthyridine); 8-8 (m,
IH, mobile NH) MS: 622(AM)+, 283(MH-tBu)2+
Pharmacological test: Kistrinlvitronectin Receptor
(av(33) ELISA test  15 Protocol 96-well MaxiSorp
plates are coated overnight at 40C with 100 tll
ofKis-trin at I pglml  (dilution in coating buffer_
0.05 M carbonate/NaOH pH 9-6). The next day, the wells
are  emptied and the ligands (kistrin) are then fixed
(fixation buffers: PBS containing 0.5% BSA  (pH = 7.4)
) for 1 hour at ambient temperature under gentle
stirring at 125 rpm_ The wells are 20 washed six times
(washing buffer= PBS containing 0.05% Tween 20 (pH
7.7) then the  fallowing are added per well and in
this order; 40 l of incubation buffer 10 ul of the
dilution of the product to be tested (the products are
diluted in a 50:50  DMSOlwater mixture) 25 50 ul of
human ava3 receptor (ofPylella et al. Methods Enzymal.
(1997) 144 (Dilution  in incubation buffer, adapted
according to the batch of receptor and according to
the ligand).  The ligand, the av(i3 receptor and the
products to be studied are co-incubated for 3 hours al
ambient temperature wilh gentle stirring at 125 rpm _
The wells are again washed six times, then incubated
for 2 hours at ambient temperature  30 with gentle
stirring al 125 rpm, in the presence of 100 pi of
anti-receptor antibody coupled to 



a peroxidase (The 4B12-HRP antibody is diluted in
incuhalion buffer (50 mM TRIS pH 7.4;  0.5% BSA; 0.05%
Tween 20; 1 mM MnC12; 50 pM CaC12; 50 pM MgC12; 100 mM
NaCI).  The dilution is to be adapted according to the
batch of receptor. The wells are then washed six times
before measurement of the ligand-receptor bond is  35
carried out using a peroxidase developer kit (TBM
Microwell Peroxidase Substrate System  Kirkegaard; Ref
cal 50-76-00). Clboa^rnb md` - GvelRLoml
Scu~gslTee~ra,lrlnn
FlubLKIH9~i6M~.Rdoc-9mrtmtreams-vlll@ k --- ------ - -
- - - - - - 21605PC 92  This kit contains a flask A of
substrate (3,3',5,5'-telr2Lmethy]ebenzidine at 04 g!1)
and a  flask B (0.02% H202 in Citrate(Citric acid).
Extemporaneously, one volume of A is mixed  with one
volume of B, then the reaction mixture is distributed
at a rate of 100 unwell. The enzymatic reaction
develops between 6 to 10 minutes for Kistrinlav(13
then its  5 development is stopped by the addition of
100 ul of IM phosphoric acid. The optical density  is
determined at 450 nm. Expression of the results The
following curve is plotted: the bond percentage as a
function of the logarithm. of  each concentration of
the tested product 10 For each product the IC50 is
determined according to the following formula:
1C50=(B0+ Bmin)12 B0 = Maximum bond in the absence of
any product Bmin = Minimum bond in the presence of the
highest concentration of the product.  EXA KIVnR ICso
(tM) MPLE  I to 2 to 10000  65 15 Activity in vivo
Hypercalcemia induced by the parathyroid hormone
(PTFI) in a thyroparathyraidecto- mized (TPXT) rat
model 20 Stimulation of bone resorption is induced in
TPXT rats by perfusion of PTH and the  variations orb
one resorption are monitored by the concentration of
calcium in the serum.  Male Sprague Dawley rats
weighing 150-200 g are thyroparathyroidectomized. The
rats are subjected to a standard diet containing 7g
Calk-, (CZAR) and Volvie water. The effective- ness of
the thyroparathyroidectamy is tested by measuring the
concentrations of Ca in the  



25 serum 8 days after the operation in animals which
have been starved since the previous day. The rats are
considered as thyroparathyroidectomized when the Ca
levels in the serum are less  than 80 mg/l. The PTI3
(1-34) of the rat (Bachem) is dissolved in 0.15M of
NaCl Cys.1H.C12%  and delivered by osmotic minipumps
(ALZET 2001D) at a dose of 200 pmellkglh. The
minipumps are introduced into the intraperiloneal
cavities under anaesthesia (ketamine  30 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 (controIs and rats treated with the PTA) 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 PTII. The test is continued for the
next 6 hours. At the end of c3IanTme vN SMOU&F,s
MiIsal S aialTerwauy Wnnd FleAA[Y1 r&aI &dic-9 w,milgc
2006 -9)1102 2I605PC 93  the treatment, all the blood
is collected after decapitation. The blood samples are
centrifuged  at 3000 rpm for 15 minutes (CR422 Jouan)
in order to obtain the serum. The total concentrations
of Ca in the serum are measured by colorimetry
(Ciba-Corning)  using an LEMS Lab systems microplate
reading system, at 540 run s The difference between
the average calcemia values of the treated rats and
the control  groups is analyzed by variance and by
Dunn rd's test. The activity of a product is
calculated by the following formula:  Calcemia
(product) - calcemia (PTH) % effect = ----------
----------------- --- x 100  I0 Cal cemia (PTFI) -
calcemia (control) The pro ducts according to the
invention tested by the method described were shown to
be active at doses ranging from twice 1 mg/kg to twice
10 mg/kg by subcutaneous route and  at doses ranging
from twice 3 mg/kg to twice 30 mg/kg by oral route in
the rat. C lO= T T=vd yyn ~~elRi~$eginpATo~aery LLVOCI
FdedOLR]11T21E05G-dce-9Wcm c2W6. 931102 - -- - - - - -
- - - - - - - - 21605PC 94  CLAIMS 1) The pyrimidine
derivatives of general formula(1);  5 a R4  R2 R) ~N
~I NH {q  



N~~N F23 10 FR1  in their stereoisomeric forms in the
pure slate and the mixtures of these stereoisomers,
and if  appropriate, the pure E isomers, the pure Z
isomers and the E/Z mixtures, as well as their
physiologically acceptable addition sails, solvates,
prodrugs, metabolites of Ihese compounds,  is in which
1)  R represents an-X-alk-llet radical for which Xis
an oxygen or sulphur atom or an NR'- radical for
which R' is a hydrogen atom or a linear or branched
alkyl radical containing 1 to 4 carbon  20 atoms, alk
represents a linear or branched alkyl radical
containing I to 4 carbon atoms and I-let represents a
monocyclic or polycyclic system, each ring being
constituted by 4 to 10  aromatic or non-aromatic
members, and being able to contain I 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 25 a  radical  for which G
represents an aromatic or non-aromatic, monocyciic or
polycyclic hetero cyclyl radical comprising 5 to 10
members and in which at least one of the rings
contains 1 to  4 nitrogen atoms, said helerocyclyl
radical being able to be itself optionally substituted
by a  30 (Ci-Ce) alkylamino radical the alkyl part of
which in linear or branched chain can be subs[i- -N
(la) G  tuted by a phenyl or hctcrocyclyl radical with
5 or 6 members containing 1 to 4 heteroatoms  chosen
from nitrogen, oxygen or sulphur, and n represents 1
or 2, or C lThXjr t, midS '.1o.' iLxpl5ligs\Tcrtpxuy
frLcvd Pal S LYl-9&2] 3GSt-9 rwy-myc~pp5-9y[P2 L ---
------ --- 21605PC 95  a radical for which G
represents an aromatic rnonocyclic heterocyclyl
radical with 5 or 6  members containing I to 4
nitrogen atoms and substituted by an alkyl(C1-C6)
amino radical -ND-G (Ib) the alkyl radical of which
can itself be substiluted by a phenyl or aromatic
monocyciic hetero - cyclyl radical with 5 or 6
members, containing a heteroatom chosen from nitrogen,
oxygen or  



5 sulphur, - R1 represents a hydrogen atom; a (C5-C,
a)-aryl; (C5-C14)-aryl-(CI-C4)-alkyl- group; an  amino
radical non-substituted, monosubsti tuted or di substi
ruled by an alkyl radical and/or an  acyl radical
containing 1 to 4 carbon atoms; - R2 represents a
hydrogen atom; a halogen atom; a nitro group; an alkyl
radical  10 containing I to 4 carbon atoms; an amino
radical non-substituted or monosubstituted or
disubsti tuLed by an alkyl radical andlor an acyl
radical containing 1 to 4 carbon atoms; a- (CH2)
o-2-CO2R5 group; or a -(CH2) o.2-OR5 group; - R3
represents a hydrogen atom  15 a -C02R5 radical, an
-S02R5 radical or a mono cyclic or polycyclic system,
each ring being cansliluted 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, 0
or S, substituted or non-substituted by one or more It
radicals, 20 - R4 represents OH; (Cr-Cs)-alkoxy-;
(C5-Cl4)-aryl-(Ct-C4)-alkyloxy--; (C5-C14)-aryIoxy- ;
(C3-C12)-cycloalkyloxy;
(C3-Ci2)-cycloalkyl-(Cl-C4)-alkyloxy-;
(C,-CR)-alkylcarbonyloxy- (C1-C4)-alkyloxy-;
(C5-C]4)-aryl-(Cl-C4)-atkylcarbonylaxy-(C1-C4)
alkyloxy-; (Ci-Cs)  dialkylarninocarbonylmethyloxy-;
(Cs-Ci4)-aryl-(Ci-C4)-dialkylaminocarbonylmethyloxy-;
an  amino radical non-substituted or monosubstituted
or disubstituled by a (Cl-C4)-alkyl and/or 25
(C5-Ci4)-aryl and/or (CS-C,4)-aryl-(Cl-C4)-alkyl-
radical and/or a (C,-C5)-acyl radical; or the
remainder of a D or L amino acid; - R5 represents
(Ci-Cs)-alkyl; (C5-Ci4)-aryl;
(C5-CI4)-aryl-(Ci-C4)-alkyl-; (C3-C12)- cycloalkyl or
(C3-Ci2)-cycloalkyl-(Ci-C4)-alkyl-,
bicycloalkyl-(Cl-C4)-alkyl-, tricycloalkyl-
(Cr-C4)-alkyl-, said aryl, alkyl, cycloallcyl,
bicycloalkyl and tricycloalkyl radicals being non- 30
substituted or substiluted by one or more R groups; R
represents halogen; amino; nitro; hydroxyl,
(Ci-C4)-alkyloxy-; (Ci-C4)-alkyI[hio-;
(Ci-C4)-alkylsulphonyl-; carboxy;
(Cl-C4)-alkytoxycarbonyl-; (Ci-C8)-alkyl
non-substituted  or substituted by one or more halogen
atoms, (C5-C14)-aryl,(C5-C]4)-aryl-(CI-C4)-alkyl-;
(C5- C14)-aryl-(C1-C4)-alkyloxy- ar
(C5-C14)-heterocyclyl, 35 11) C 1A+ewrn[, and
Semng2eWve]RLra15.a' 1Ievq lNa-[I
Fl~g1Y[A612160]C4doc- 9 roxm3r2005 951102 21 fi95PC 96
- - R represents a radical for which G is chosen from
the following radicals:  -N' rG (lb) 



Het-NH-CO-; ~//  Hct-NH-CH2-,  Het-, 5 Het represents
a monocyclic or polycyclic system, each ring being
constituted by 4 to  10 aromatic or non-aromatic
members, We 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; -R1 represents an alkyl radical
containing I to 4 carbon atoms in linear or branched
10 chain; a cycloalkyl radical containing 3 to 6
carbon atoms; or an allcyloxy or alkylthio radical
the alkyl part of which contains 1 to 4 carbon atoms
in linear or branched chain; - R2, R3, R4 and R5 are
defined as previously in 1);  - R is defined as
previously in I); or  15 III) R is defined as
previously in II); R', R3, R4 and R5 are defined as
previously in 1); R2 represents a hydroxymethyl
radical, a formyl radical or a disubs[ituted amino
radical  the subs[ituents of which form together with
the nitrogen atom to which they are attached, a  20
saturated or unsatura[ed heterocycle containing 4 to 6
members; and R is defined as previously in 1);  or IV)
R is defined as previously in II); 25 R', R2. and R
are defined as previously in I);  R3 represents a
linear or branched (CI-Ca) alkyl or (C2-C4) alkenyl
radical, optionally substituted by  an aryl or mono or
polycyclic helerocyclyl radical with 4 to 10 members,
themselves being  able to be substituted by one or
more radicals chosen from hydroxy, (C1-Ca) alkyloxy,
amino. 30 (CI-C4) alkylamino, (CI-C4)-dialkylamino,
phenyl, cyanophenyl or monocyclic heterocyclyl
containing I to 4 hetereatoms chosen from nitrogen,
oxygen or sulphur; a -COR'5 radical,  a-CO2R5 radical
for which RS represents (CI-Cs)-alkyl; (C5-C14)-aryl;
(C5-C14)-aryl-(CI-C4)-alkyl-; (C3-C12)-cyclo- 35 alkyl
or (C3-Clz)-cycloalkyl-(CI-C4)-alkyl-,
bicyeloalkyl-(Cl-C4)-alkyl-, ticycloalkyI-(Ci C9uivmw
and ^.,~4f~.~p'yp~gl 3 Ii ITn fkn t[iSCLY
[W,Lx]fo5G9he- 9 noxmmr 2WJ. AY[(Q 



---------- --- - -------------- -- --- - - - - - - -
21605PC 97  C1)-alkyl-, the said aryl, alkyl,
cycloalkyl, bicycloalkyl and ticycloalkyl radicals
being non  substituted or substituted by one or more R
groups chosen from (C1-C4)-alkylsulphonyl-; (C5-
C14)-aryl-(CI-C4)-alkyloxy- or (CS-Cj4)-he[erocyclyl,
an -S 2R"5 radical, 5 - R'S represents (C,-C8)-alkyl
substituted by a radical as defined for R5 or by a
(C5-C14)  aryloxy radical, the aryl or cycloalkyl
radicals themselves being able to be substituted by
one  or more R radicals; or R'S represents a
cycloalkyl, aryl or mono or polycyclic heterocyclyl
radical optionally  substituted by
trifluoromelhylalkyloxy or (C1-Cho)-aryl radicals; or
10 R's represents (CI-C4) alkylamino; (C3-C5)
eycloalkylamino; arylamino or hetero- cyclylamino the
aryl or heterocyclyl part of which are mono or
polycyclic, these R'5 radicals  being able themselves
to be substituted by a halogen atom, a nitro, amino,
(CI-C4) alkyloxy,  (Cj-C4) alkyloxycarbonyl, aryl or
arylalkyl radical the alkyl part of which contains I
to 4  carbon atoms in linear or branched chain; and 15
Ri5 represents a (CI-C4) allcylamino or di(C1-C4)
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 I -C4) amino or
heteroaralkyl(C1-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  20 sulphur; and R is defined as
previously in I);  or V)  R, R2, R1 and R4 are defined
as previously in 1);  25 R' is defined as previously
in II); or  VI)  R, R', R3 and R4 are defined as
previously in II);  R2 is defined as previously in
III); 30 or  VII)  R RI and R2 are defined as
previously in I);  R-0 is defined as previously in 1);
and 



R3 is defined as previously in IV);  35 or VIII)  It,
Rr and R2 are defined as previously in II);  R4 is
defined as previously in I); and C\WTenl, k SCMU
re]Riaol SMLiWlI~ ldva FSel MH5111~!"N doe- 9wmotre
2DW- 9711 oa 21605PC 98  R3 is defined as previously
in IV) Or  IX)  R and R3 are defined as previously in
I); 5 R4 is defined as previously in I); R1 is defined
as previously inn); and  R2 is defined as previously
in III); Or X)  10 R and R2 are defined as previously
in I);  R4 is defined as previously in I); R` is
defined as previously in 11); and  - R3 is defined as
previously in IV); or  15 XI) R and Rl are defined as
previously in I.I);  R4 is defined as previously in
I); R2 is defined as previously in III); and  R3 is
defined as previousIy in IV); 20 or  XIT)  R and R4
are defined as previously in I);  R1 is defined as
previously in II); R2 is defined as previously in
III);  25 R3 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-I,8-naphthyridin-7-yl,  R'
represents methyl, 



R2 represents methyl, 30 R3 represents
benzyloxycarbonyl and  R4 represents OH or t.butoxy 2)
The compounds of formula (1) according to claim 1 in
which G represents a Het, Het- NHCO-, or Het-NH-CH2-
group with Het representing the following
heterocycles: C1Ilxmieim sd Senin~~bneRilied$~k.,;T ~
L dFA~U[ROU]603G Sc-9 rmvnycmo5- f'02 F' 21605PC 99  N
R' }N1  5 R ` R.C3 Re N  {y ~  H H H  I4 C, N  H H H H
N ~ N  15 P. N N _ H  N H H H  20 ! N MH N N H H N 25
3) The compounds of formula (1) according to any one
of claims 1 or 2 in which R? is a  benzyloxycarbonyl
group or in which R3NH- forms an amide or urea
function, as well as their  stereoisomeric forms and
their mixtures and their pharmaceutically acceptable
addition salts. 4) The compounds of formula (1)
according to any one of the claims 1 to 3 in which R2
is a hydrogen, an alkyl radical containing 1 to 4
carbon atoms, a hydroxymethyl radical or a  30
fluorine atom as well as their stereoisomeric forms
and their mixtures and their pharmaceuti- cally
acceptable addition salts. 5) The compounds of formula
(I) according to claim 4 in which R2 is methyl or
ethyl.  6) The compounds of formula (1) according to
any one afclaims 1 to 5 in which: 



G represents  35 N N N  H Cl~ntnr mid S sFuvdl I
Sdgy1Tm Inrnn Fily'p1.K1 k1fps UH dec 9 nmxrn
cams-9yn@ 1^ 21605PC loo  as well as their
stereoisomeric forms and their mixtures and their
pharmaceutically  acceptable addition salts. 7) A
process for the preparation of the compounds of
formula (1) according to one of  claims Ito 6, charac
terized by 5 a) the action of a pyrimidine derivative
of formula (II)  R2  ~ Hal R I~T NtN (II)  R1 in which
R', Rz, R and Hal are as defined previously in claim
I, and Hal represents a  halogen atom, on an amine of
formula (III) H2N R4  HN_R3 (III) in which R3 and R"
are defined as previously, either in the presence of a
strong base, or  10 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 (1) is, if appropriate,
subjected to a  hydrogenation stage, c) then, if
appropriate, when one wishes to obtain a pyrimidine
derivative of general  15 formula (1) for which R~ is
hydroxymethyl, reduction of the corresponding
derivative for  which R2 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, 20 e) then, if appropriate, cleavage of the
R3-NH- function of the product of general  formula (1)
in order to regenerate the free amine, and condense an
R3 radical of -C02-R5,  



-C(7-R'5, -S02-R5 or -SO2-R"5 structure or optionally
substituted alkyl, 1) and/or optionally hydrolysis
and/or esterification or amidification andlor
salification  of the pyrimidine derivative obtained.
25 8) As a medicament, the compounds of formula (I)
and/or their physiologically accep- table salts as
defined according to any one of claims 1 to 6. 9) A
pharmaceutical composition comprising a medicament as
defined in claim 8 in the  pure state or in the
presence of one or more excipienIs C tin mmeTTm l5 n
1.J x~P[~c~~ ~ yl'ltrtpnrayLmmd F&AQMLDl 1605CDA c -9
a ' nb, 2906 -1=102 21605PC 101  10) As a medicament,
according to claim 8, having an antagonist activity on
the vitro- nectin receptor, a compound of formula (1)
and/or its physiologically acceptable salts as
defined according in any one of claims I to 6. 11) As
a medicament, according to claim 8, having an
inhibitory activity on bone  5 resorption or for the
treatment or prevention of osteoporosis, a compound of
formula (1)  and/or its physiologically acceptable sal
is as defined according to any one of clainns I to 6.
12) As a medicament, according to claim 8, having an
inhibitory activity on tumorous  growth or cancerous
metastases, a compound of formula (I) and/or its
physiologically accep- table salts as defined
according to any one of claims I to 6. 10 13) As a
medicament, according to claim 8, having an
anti-inflammatory activity or for  the treatment or
prevention of the cardiovascular disorders,
restenosis, arteriosclerosis,  nephropathies or
relinopalhies, a compound of formula (1) and/or its
physiologically accep- table salts and/or its prodrugs
as defined according to any one of claims 1 to 6 14)
Use of the compounds of formula (I) and/or their
physiologically acceptable salts as  15 defined
according to any one of claims I to 6 for the
preparation of medicaments intended for  the
prevention or treatment of osteoporosis. 15) Use of
the compounds of formula (1) and/or their
physiologically acceptable salts as  defined according
to any one of claims 1 to 6 for the preparation of
medicaments intended to  inhibit the tumorous growth
or cancerous metastases. 70 16) Use of the compounds
of formula (I) and/or their physiologica]ly acceptable
salts as  defined according to any one of claims I to
6 for the preparation of medicaments intended for  the
prevention or treatment of cardiovascular disorders,
restenosis, arteriosclerosis,  nephropathies or
rctinopathies_ 25 CIDormre'=qd
ScuinyyaF~cllViaulShcin~slTrnmav[nwna FAC
uIec21L5C6.dx- 9 W~~ ~. 1013112 [ 






