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20 Bone is constantly subjected to a dynamic process which includes
bone resorption 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
NOVEE A ROMECHNIGREPFORANTNC AT SPH RIS A TES MRTIYOD PORE
PREFSOKIRESSAM K ASIEHHBREOISAS R EORISTAND bENFeRN dEIE CAL
COMROSHIONS C ONTAINING SAME 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 osteoclast detaches itself
from tihebjzohef 30<Shrchie Havenerovn ket thiaginasiodeoh atizcs stéoblast
viaBdhebeneinmeadiatedphytiecepiass; heitnieg Hn snddieaiens aiiel ahe
pM%g@muy&ngﬁam%mgg@gmﬁhe cell/cell and more particularly-
cellma. A rsin.RiBres BENGJBABHIENaN aNbRS as a blood

platelet receptor (fibrinogen) an as a vitronec |n receptor. The
peptides contdni RGDrynit as e anti aA antibodies are

known for 35 theitabili Wsor n of dentin and prevention of
osteoclad adhesionon th mingralized matHées (Horton et al. Exp. Cell.

Res. (1991), 195, 368). TRE ide Echist8tine, isolated from snake
venom also contalns an RGRunit and is described as an inhibitor of the

adnESINLPTRYSIEORASE Indee ROPHanLS: QQM? Md'%@i%%%e‘?f Rone

mres n|n sues in vifro. Sat J. Cell. Bi 90), 111,
m%fﬂ% Rt eaiey ﬁe b ot A e BB e g e s
ﬁTﬁOW‘éF&é?Y@éeapPé‘Pfg‘%fﬂ%ﬁ%?hé?ﬂﬁPé{r?é"bfi?é‘o SEENF DRI
medigtEsabd ey papgenisaenisey of dllyitrriertingesapethulihicelblrdbspinsoth
inmbiseke apd||they stduolaberand s&mamcexsiirtedetly thbioktdhulissie dbisyoase
thplefopotesttinkisy o therssumposingis sy lasiddatheaCePENOGOWARK are
AR QRLsIN ot the a’i‘14§§1£§%‘i’é%§r€5§%fﬁ§%‘89e'%E'Bﬁ:ﬂ&ﬁ”}@{%&%rﬂﬁéhe

oS! %L@sstmr&t&% fis 9,1‘ gn?o%d,fﬁ'on (fesqrption process aﬁont&bute
C '[OS eeton are |nvo e

ation of
coms[i%%n%rgag?tz%e X0 ?;’ 85 PSFS &6@§%€.ﬁ%h% RSUrABSHY rﬁ‘ﬂf%ctfée cells
pkﬁf‘fﬁée%ﬁéc‘é‘ﬂﬁ?ﬁlﬁ?ést%@fﬂiwéhﬁﬁﬁ towards the neointima, which leads
to tRerforimatosiaflartehiostiérisis dmhithie pomesembéchf ipolsties bone
regmpioplast beec dsrentenoTates paissBrOwn Rtahicdariliopassiiad Ras.

BéAORAhadBn @&Jéaesm@ﬁn@@éb@ia&pguﬁ&%rﬁ%&wﬁ%f@&é@ﬁ%&éﬂﬁh are
bdﬁE%Q&BﬁJQEstﬁfe EAMCIPRIMNS %ﬁ@f‘ﬁ?@%b‘ét%& Bi malion,efnew
Tblooad \ Ls %51%{1(@0 %nga%s eggttuarg L(Jns S Y/Ig 3 tegrin can

Ay é’ Peaé)rfo a regression 0 AR RO AT Vlfﬁ RIBiSE B tosis
e A6 BB SR OB CBAEEer by a diy loss of i
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
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 process, including in particular
o3 as a blood platelet receptor (fibrinogen) and a,B3 as a vitronectin receptor. The
peptides containing the RGD unit as well as the anti o,fB3 antibodies are known for
their ability to inhibit resorption of dentin and prevention of osteoclast adhesion on
the mineralized matrices (Horton et al. Exp. Cell. Res. (1991), 195, 368). The peptide
Echistatine, isolated from snake venom also contains an RGD unit and is described

as an inhibitor of the adhesion of osteoclasts to the bone and is a powerful inhibitor
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(1994) 79, 1157). Cheresh et al (Science 1995, 270, 1500) have
described anti-aV03 antibodies or 20 antagonists of the 03 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-94/12181 describes

AOBIRICr QoA BIMAYGeSURRIEIEH SYRIPRABNM W Aat 8827 @ 990), 111,
dleﬁcj %%a ?rygns{;[glft%ﬂehg#e TOIC c}ees S Z%an.ta onls@%o%éhe 3f| rlgcl)cf?n
receptor and INMBROTS 6 [gafefet 58 IJ(:é’é RO EEN 86°4n ’
EP-A-Bh8s6Pdtasents phenyrismatebaensy alkeeopuipistivbichbip gmpressed in a
dangieaalkyarad beteiachrlgedddbEitdO B b EBSEhBER akk, osteoclast and

jvati nhibit r ion by the osteoclasts.
SRt SO AR A AR iy o s

LRGAFLURR R IBE HIETHIAR inhibit the 30 fibrinogen receptor, in particular
benzoblidzepihesnihicivgretinkgadoal inghwithembnitio genbel ssweoigssire the
%ﬁ@@ﬁ@%ﬁﬂ&f&@%ﬁ@&q'})f@(ﬁ%@}cgowmpg@Qﬁe Wé)a%%%g’é%@ﬂ% cell
W 9?%2\7?216%%%cr|be ﬁyor Sipe derivative antagonists of the vitronectin i th
r%ggf) 5 EPGBI0YG AN A ISKROP PSRy athfedvas HHFERINSiSPEISied in the
virepdcHseleeprs. o6 tmmerinveimylaiotbdimvagraiive itqyodibkbemeointima,
Sﬁﬁiwhthaﬁdbetdeth@tmaﬁoforﬁw%ﬁ&éﬂﬂgd%@rﬁﬁﬂ %EVi_&é@ﬁreg_ce of post-

' itro in receptor an one resarption medi
Gl %Lifié’éé%‘?é"é\es%%?‘éé‘%"c?f%h@?ﬁ%“nﬁﬁmg RSB RE S0, 28
AP1%)- Jherendotarlialcelly Seqety N Wi 1fariom thdicls asemitraens, for the
alohehetiinme rmindturenasomsttibsteheio plhysidtagiatity aofepiableddditionessels
@g@i@éﬁgj@)_- G represents R'R'N-C(=NR6)-NH-CO- 10 Het-NH-CO-;

-NH- - - [ lic or polycyclic system,
Het-N CI—II%a Ol;lnestcs,o et representing a monocyc polycyclic sy

each ring baitg con Sty Bl # ¥ 78 et '5pd ihhreeriation of cancerous
NEAEe kY fﬁéqqmg(ﬁmpl@agt@ﬁéhgfangiogenic blood vessels. (Brook et al. Cell

(1994) 79, 1157).

Cheresh et al (Science 1995, 270, 1500) have described anti-a,B; antibodies or
antagonists of the a,B3 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-94/12181 describes aromatic or non-aromatic
substituted systems and WO-A-94/08577 describes substituted heterocycles as
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
benzodiazepines and WO-A-96/00730 describes compounds which inhibit the
fibrinogen receptor, in particular benzodiazepines 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.

Other investigations have made it possible to show that the derivatives of
formula (I) 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 (I) :
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15 the rings containing | to 4 nitrogen atoms, substituted or non
substituted by one or more R9 groups - R1 represents a hydrogen atom ;
a (C5-C14)-aryl ; (Cs-C14)-aryl-(C1-C4)- alkyl- group ; an amino radical
non substituted or monosubstituted or disubstituted by an alkyl radical
and/or an acyl radical containing 1 to 4 carbon atoms ; 20 - R2 represents
a hydrogen atom & halogen atom ; a nitro group ..an alkyl radical

containing 1 to 4 carbon atoms ; am2amino ra non substituted or
monosubstituted or disybstituted by an | apd/or an acyl containing | to
4 carbon af®ms ; a-(CH2)0 2-dD2R5 group ; or a¥EH2)0 2-OR5 group ;

- R3 represents 25 - a hydrogeﬂ - a -C02R5adical, - an -S02R 5
radical or - a monocyclic or polycyglic system, each ring being constituted
by 4 to 10 argmatic or ngn aromatic members, the ring or at least one of

the rings 2nifingsemsHito FHBterdlBMOENBSch MYKWNE0 & Svell as their
silysiitldedadlyreeguidsttaddidiby sies,an wideh R9 radicals, - R4
represer@@;le;ségg-Cs)-alkoxy- ; (C5-C14)-aryl-(CI-C4)-alkyloxy- ; (C5-
C14)-aryf9>ﬁg- : W?@c&&slkyloxy ;
(C3-C,2)-cycF(\)T"a yI-(CI{CZ)-atkyloxy- ; (C1-
Cs)-alkyldatOHydRy-(Cl-C4)-alkyloxy- ;
(C5-Cl4HarNHca 15 4)-alkylcarbonyloxy 35 (C1-C4) alkyloxy- ;
(CI-Cs)d'ﬁgfylaminocarbonylmethyloxy- ; (C5-C14)-aryl-(CI-C4)-
dialkylaminotarbonylmethyloxy- ; an amino radical non substituted or .
monosuBbiEh AT GGG &itmerpeyclq Carceylumplisnaysterss aad)ring| being
anudon(Ed by € 1d Hande(itic 4y alieylanadickl medibers, (G Gby-acyt lagicahe of
8Y HIE-LCIDRMERTOT 30 LR AP IO dubsiiR R RIGRENRH it dd-BIY
%5§4%-ar I (C%)-C14)-ary{I2-)%Ci-C4)-aI’kyI- (C3-C 2)-cyc|oa%ﬁéyl %%9‘) B6he or
y Aosi -rlg)';/glsoalkyI-(CI-C4)-aIkyI-, bicycloalkyl-(C1-C4)- 5 alkyl-,
tricycloalkylre@rastalkyhydrageargtonikyla dgetealkyhrlicy (oalky) amg-(C;-Ca)-
tikytlqatyp EaﬂicaﬁmRMiemﬁubﬁim}]a%@r&UM' @E’s@ﬁﬁ%@%?[d@&ﬁ@tituted
- R6 represepts;a hydrogen atom ; roxyl ; nitro,
e s o S A L R
independferffPisiee ahytiess Hetbnahalpaeyaionem it group ; an alkyl
(@HCH)-adkdiranigcdl nordsubdidntecbarssybsatituigid R Réreptesartsl or
RRIABSELS AR or UL UL, £ fe ) AP I 2c(F Lo eI ¢arbon
R0 {2 &%??9?54@%@8‘1%233 f“bst't“tegd
- R represents

- a hydrogen atom

- a~CO;R’ radical,

- an —SO,R’ radical or

- a monocyclic or polycyclic system, each ring being constituted by 4 to 10
aromatic or non aromatic members, the ring or at least one of the rings containing 1
to 4 heteroatoms chosen from N, O or S, substituted or non substituted by one or

more Ry radicals,

- R* represents OH ; (C1-Cs)-alkoxy- ; (Cs-Ca)-aryl-(C;-Cy)-alkyloxy- ; (Cs-
Cis)-aryloxy- ; (C3-Cyz)-cycloalkyloxy ; (C3-Cyy)-cycloalkyl-(Cy-Cg)-alkyloxy- ; (C)-
Cs)-alkylcarbonyloxy-(C1-Cq)-alkyloxy- ; (Cs-Ci4)-aryl-(C;-Cq)-alkylcarbonyloxy-
(Ci-Ca) alkyloxy- ; (Ci-Cg)dialkylaminocarbonylmethyloxy- ; (Cs-Cia)-aryl-(C1-Cy)-
dialkylaminocarbonylmethyloxy- ; an amino radical non substituted or

monosubstituted or disubstituted by a (C;-Cs)-alkyl and/or (Cs-C4)-aryl and/or (Cs-
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or substituted by one or more halogen atoms, (Cs-C14)-aryl
,(C5-C,4)-aryl-(CI-C4)- 15 alkyl All the radicals which can be found several
times in the compounds of formula (I),Ior example the R3 radical, are
independent of one another and can be identical or different. The alkyl
radicals can be linear or branched, saturated or mono- or 20

I NS ' t ry,a: Syhsti
“hg"%”“iwre .@Fﬁ%ﬁ%ﬁfﬁﬁﬂﬁiﬁgﬁéﬁ?‘nﬁ‘ o Y L GRANER of an
a

t
ar )(/)I i eteroarylalkyl. By (Ci-Cg)-alkyl is meant the methyl, ethyl,

propy; bBtyFSpERsEAthExyCarebyl, 0€E4GrahgtyhditaisCiapanyistnars) aikyl- ;
@se digalsalisppropy! (isﬁb?gybyf'ﬁ%dﬂ@gf(my@?%;aﬁ}ylb@gmt nkl y1-(C1-Ca)-

th Aripet xyl,.sec-but rt bu rt-pen
A i o el s and
dtierciatielmoticals being ooy subsiimsed onsHbs(tuisgiutyine o8 rote tshagen R
Bretexably alkyl represents methyl or ethyl. The cycloalkyl radicals can be
monocy QeI AJRKSHEn THeY A% I8lo30 exitp 9@59(19%%- O-; or

&cl_(éa -téi qy&l@@:@/l C|3/CIO- exyl, cycloheptyl, cycoooctyl, cyclonhonyl,

Zydlo&gcy, cycl n ec%f ,‘é@/clododecyl, cyclotetradecyl or cyclooctadecyl
radicals WhietdifRappndpprendensy 106 snbstrotied fepesantplehgirapeliadm or a
o b e A B ey clahan. 36 Th

be menti -methylcyclohexyl and 2,3-dimethylcyclohexyl. e
gﬁ:n cIballilgquléﬁ%‘%ﬁééc%i&ﬁ\éﬁrégfgé@ can be h%ﬁégﬁ)ﬁgﬁt é§§r aikyioRy- : (Cr-

gé‘ﬂi’@dé‘&% aFRF RSSO rsredselipiiysgrbprydy nineCoxe b ues anbssituted

borsnmtéutd@rhxjcaherodiﬁmmhallkgﬁgrﬂum,s(@@s)mgthwcgtiagpaegy{cl_c4)_
gng,preferably methyl. The junction bond of the bi or tricyclic radical can

be sit in all positjians of the 5 molecule, The bond can be situated at
the b OLE AP b BB PR G At Pl SRSty o vl
élbchakéamlep&@iﬁbwamltmpm@nd@amﬁbﬂweammmmjdqﬁm or
digengie exo or endo. As examples of bicycloalkyl or tricycloalkyl radicals,

there entioned camphanyl, bornyl, adamantyl such as 5
1-adaﬁwﬂ§n%/ rzr%%l%g%gan?% g:%?a)r(f)*/‘l?aé ilgfr's,o%rcail ?ﬁe pi?%?ﬁ?}fio%o?ﬁ 0- or
BPIYYARMRLR BT RigR R lise arhetu e amtoAirsabBiBmM @b MWbelindey are
Bylintederm (§54pd 43uetyl is nfeanixagifler deokelerieyclicalcard1Brargl or
FReieas, {7IK1S-C14)-heteroaryl), in 10 which one or more carbon atoms

[ re.r ced with a heteroatom such as nitrogen, oxygen or
gLrgﬁé&nQa%S—%Rﬁaqs meant the methyl, ethyl, propyl, butyl,” pentyl, hexyl,

heptyl, octyl, nonyl radicals, the n-isomers of these radicals, isopropyl, isobutyl,
isopentyl, neopentyl, isohexyl, 3-methylpentyl, 2,3,4-trimethylhexyl, sec-butyl, tert-
butyl, tert-pentyl. Among the preferred radicals the (Ci-Cy)-alkyl groups can be
mentioned such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, and tert-
butyl. Preferably alkyl represents methyl or ethyl.

The cycloalkyl radicals can be monocyclic, bicyclic or tricyclic. They are for
example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, cyclodecyl, cycloundecyl, cyclododecyl, cyclotetradecyl or
cyclooctadecyl radicals which if appropriate can be substituted for example by an
alkyl containing 1 to 4 carbon atoms. As substituted cycloalkyl radicals, there can be
mentioned 4-methylcyclohexyl and 2,3-dimethylcyclohexyl.

The bicycloalkyl and tricycloalkyl radicals can be non-substituted or
substituted in any position, for example by one or more oxo groups and/or 1 or more
identical or different alkyl groups such as methyl or isopropyl and preferably methyl.
The junction bond of the bi or tricyclic radical can be situated in all positions of the
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- or the carbocyclic (C6-C14)-aryl radicals. Among the carbocyclic
(C6-C14)-aryl radicals, phenyl, naphthyl, biphenylyl, anthryl or fluorenyl
and quite particularly 1-naphthyl, 2- nap§1thyl and phenyl can be 15
mentioned. Unless indicated otherwise; the aryl radicals, in particular
phenyl, can be non- substituted or substituted by one or more identical or

dﬂfﬁé@@kraﬂlﬁ%&h‘éﬁ%ggﬁag Sesthi@lde Pttt b &@@ékgf the other
dboxyl S)C1 Cﬁ)lg kox CI Car:ﬁ %%xylthlo halo en such as fluorine,
%orlne O bromin@ AR Ash&kciay 0% gﬂ&/ fifihthe point of view of the
SHeneheTaiRgIamiv, eRaRIOtenRhy bThyeardsxy |Ametkgtepleslioty, bisyatmlkyl or
myﬂoaﬂbﬂnghx(ﬁlsﬁﬁwammmmﬁﬁnfﬂm@h@)@Mﬂgﬁﬁ%&ﬁ?ﬂwm as
ny yl, phen enzyl,and benzylox
%aéﬁg%c%‘(s%iof?no?losu s%{tg}?ed%lg li|I tFie subst styfiﬁaht c!y ADEsi tuaq¥{) ny L or
B85Sl 3 or 4, and preferably in position 3 or 4. In the case where the

phenyBjsh@6glisub stitane duthestidtitiies isrcainbeirigaisition 2, 3 or 2, 4

or 2, BYtRe ﬁjlqﬁgcg,@ 4 Ja ngc—;:{ﬁ@llgly, in the disubstituted phenyls, the

two substltu re |n n3 hen this henyl is trisubstituted, the
positions are(?1 &5 foff ?% rﬁc}? éﬁz (gl)o'a&dzm 13l (7, (- ssCyrhedergapy)),

vhicls ope tierserasarken tiemmphthylragiva saplastrbwatlya mma)(msuch as
h&@gbﬁ}iaxtﬁgkﬂba@mp@@ition for example the 1-naphthyl radical in 30

position 2- o’r%ﬂe% . 0%11 &? 6812 arF’y|th8 2- paphthyl radical in position 1-,

3-, 4-, 5-, 6-, can also represent a

mono@EﬂB%F%W&?é’ ¢ Fo(ﬁ:&t WR:?PECIE’IB naphtisybabifienylyl,

anshngl @irtﬂemagyhmldecplaemimﬁhlak’l@terﬁ&tihthyl,lﬂ-nagsﬂm#aﬁiﬂleﬁﬁ&@llclfan be
diferentirom the group constituted by 35 nitrogen, oxygen and sulphur.

e he roc I|c %%g Cl4)-aryl (=(C5-C14)- heteroaryl) groups
thoe CAIFE: 'SepyHfuishy SIBHTal, ALBYFANGAIY, farybe non-
w’eﬁwtmlgaz@b,snwéizywngmzum isloxtizal\dr whitfzxiyt, radatiaezbogkn from
telraczgwn@lyndyﬁ pg@ﬁmbrpy@mmhwy}dol%aly@wqx %fgsiamllyy 6 C,-Cy)-
| In uingxaliin Z0lIN cinnolin
BIRDRRY agh'y/shobn il de o TRERN, SE B

&Mﬁé‘ﬁ?&‘%oﬁﬂé&e@@éhﬁ%@oﬂﬂ%@&%ﬁﬁéﬁls hVHé)Piéler@é%l’ﬂ@nedloxy,
system aambeshibstifu(€g-hyalikelsaine aubsiijie dis C\eoianed.aliayeaieonyl,

taeveachaey el SHSIRardd %@ﬁyilypﬁgm&ycemggx AR ERARIned I

the Cc}g H?unds of formula (1)’ can independént m one another show
0

the R CofityififioR o8 %mquﬁiréﬂ}ﬁﬁ‘yl?l'ﬁléecéﬁl?ﬁgﬂﬁag EAtoPuaked in
eaﬁtbmﬁ,tﬁe)fodmm pratershbntiopesisar poreddiasteeanisowisrs dhérptivayl is

s aiaeaXRe S IR R S fof socnle IR Bie oy of 5agematgs P14 or
91 §tli{re%eral§1'§ri,5te I&%ubsﬁuted phenyls, the two substituents are in position 3,4.
When this phenyl is trisubstituted, the positions are as follows: 2, 3,4 or 2, 3, 5 or 2,
3,60r2,4,50r2,4,60r3,4,5. In the same way, the naphthyl radicals or other aryl
radicals can be substituted in any position, for example the 1-naphthyl radical in
position 2-, 3-, 4-, 5-, 6-, 7-, and 8 and the 2-naphthyl radical in position 1-, 3-, 4- 5-,
6-,and 7.

The (Cs-Cj4)-aryl group can also represent a monocyclic or polycyclic
aromatic system in which 1, 2, 3, 4 or 5 carbon atoms of the ring are replaced with
heteroatoms, in particular identical or different from the group constituted by
nitrogen, oxygen and sulphur. Among the heterocyclic (Cs-Cig)-aryl (=(Cs-Cya)-
heteroaryl) groups there can be mentioned the 2-pyridyl, 3-pyridyl, 4-pyridyl,
pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, indolyl, isoindolyl, indazolyl,



10

15

20

25

30

35

to A subject of the present invention is therefore pure enantiomers,
mixtures of these enantiomers, pure diastereoisomers and mixtures of
these diastereoisomers. The invention relates to mixtures of two or more
than two stereoisomers of formula (1) #hd all the ratios of these
stereoisomers in said mixtures The compounds of formula (I) can, if

MQ&QQ{& bﬁlﬁfﬁ)t n i t#l? ? oglé m:& | @% g;ﬁqg%% ISIPn o cgmollnyl -

t of the inven pure
%ﬁ’&y neFHESEP?. AlRub ATy rr%ﬁrb %ﬁ@ﬁﬁiéﬁméﬁ%@swazéﬂ'@lahepta-

mmmm defoanisesfdhichesenpdicatls Thefbirema (tlidelatiog emekampQituted

Wmfwmrﬁmﬁﬁssﬂmmma%ﬂ%%m& SaBddyeht SYSHIR6)-NH-CO-

he f h t f 2
CoNDE NGRS G %ﬂ%ﬁ%ﬁéﬁﬁm%%memf@r i ()

deiadrnsadrly &Qﬁ@h?@m{jbﬂ showi hreR oprfipmationioe the S configuration.
dlaste“[mmﬁmpdiﬁnﬂ!dﬂmm@ ﬁfﬁﬁ%%@%@ﬂ ?ﬁﬁ@r@@ﬁﬂﬂ@ners or pure
i le.by chroma e racemates can

Hg E{g%‘?{ét |nto ﬁgh%xr%rﬁﬁgrtpe%ugtus?a og" dg)t ] odsosrL?c ?chrrélile form
O LACERIHEH L BUENRY o 2‘§t6§¢‘i’é“§6‘l’@fﬁ3n methods. The physiologically

accepfablbgaltoHiliboosomp dondsioh forthetafiieaparin cpatiomarssalistures of
w{y@eaaﬁt%egewa%nqg@&%urmugumﬁaﬁr%sserﬁrgre%%u@&&rﬁa@

be us hl}/srol eﬁ% When the comEoun s of formula (fl) contain an

acid group suéﬁl xS ISR LD e e AT Y e teretisamgts of
doramaith argdtl e antios of thessotiurnisqotas sivsaidmaxmesium, calcium
salts, @hel arﬁrpma@asffmmﬁg mtbaahwsg@l@wﬁae %@%@E@h{qn the form of E
%%%FQ%W?&Q&%@%LJFI POAE BRGNS U SHEE A omers, the
ammania an siolo a{ﬁy acceptable organic amines dGdh P
BREp féo‘ﬂrféﬂﬁﬂél %t‘f‘i’é’ﬁﬂ&ﬁr‘i‘i‘ré@r‘ﬁ@(z hydroxyethyl)amine. 35
WhenThe tomgtmdisof ddeaeslac()itahtainwdnsicioraypoihgy Gomissinds of
Al (00 AR UandBH SR PHIRLORLE SRS AUED 5 with G =
IH % é&% phozphorlc acid or with organic carboxyli ]
gwr?\is Lok TR R RIS B Asare arsine maraf»relttan%%fom 0
meﬁ@r@sQ@ﬁHR@d‘ﬂpﬁa gotupnemsliptotic atidr Tleencompatndsffe by the
ﬁgmwﬁt@bwh&hm m%fﬁg(%w g}gg(ﬁ{gm@i@%cidﬂ?rocup such as for
example.g no.and carbox can be present in the for
ZwrttelirlrﬁonsH Igettarrcl(?elzs m\?v Sich a?é:(ﬁiilgo %cl lge%o }ﬁofﬂgr%recsaenrﬁﬁv%?ﬁ%?ﬁted info

Wiktupbismete PuFARIRs amatereByYQ Thsict ematbe caorhaisenarated
imtéhievoompaiomarobiosmatitadd) metiadsisgeh abAgrRl PRARROCHESThAISIHPHY o

W&@@M&mg&pvalent anion or an equivalent of a polyvalent anion of

an organic or | ni
e p YSIQ) 0 %aﬁy acceptable salts of the compounds of formula (I) are in

particular salts which can be used pharmaceutically or non-toxic salts or salts which
can be used physiologically.

When the compounds of formula (I) contain an acid group such as carboxylic
acid, they are for example salts of alkali or alkaline earth metals such as sodium,
potassium, magnesium, calcium salts, and also the salts formed with physiologically
acceptable quaternary ammonium ions and the addition salts with acids such as
ammonia and physiologically acceptable organic amines such as for example
triethylamine, ethanolamine or tris-(2-hydroxyethyl)amine.

When the compounds of formula (I) contain a basic group, they can form an
addition salt with acids, for example with inorganic acids such as hydrochloric,

sulphuric, phosphoric acid or with organic carboxylic acids such as acetic,
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non-toxic, physiologically acceptable and in particular pharmaceutically
acceptable 1o acid, for example the anion or an anion equivalent of one of
the acids mentioned above, useful for the formation of the addition salts.
Q can be for example one of the aniong(or anion equivalent) of a group
chosen from chlorine, sulphate, phosphate, acetate, trifluoroacetate,

' z0ate,. . . fumarate,dartrate, methanesulphonate and
e ey S (R I R g e
BRI FHERPSYEAHEard methods known to a person skilled in the art, for

examplbebyasopebiniagpé tomplutk ofhickncolathseith esiorgenip @ind an acid
IpRIGRNIGACH MracRaRpIN AsAMABt A dispeyRRNEAl gg%%@%e{hﬁ?f)rm of

i ion exchange. The invention also includes all the salts o
{ eqﬁgﬁgﬁaﬁgag}eﬁgfrﬁggﬂ(ﬁr%ﬂ?c 1,“%5 éﬁﬁg‘éIZ)‘FfﬁBYr‘?(Y\ﬁPHﬂ?siological
acceptibftyarPaARGatSca e giesioyl isacaertthienOntaniont cantivecestained in
abelotenpedidie pfodhiels () o mﬁ?fghmwl hx6ﬂﬁ?ﬂig%u% It tis ;f)referably
ificati in:the rmula () or as.starting products for .
R Bl ARG 38 BEREAHS Snpeani

ARy iRty sipineillvAsceptitle apsobeisWarahasmaceatieptbr acceptable
exainfite trerhplirthesaitiom solvatesitornagal vaiknaled bads o At adbtie mentioned

dBovaliven Pk ene RIS PO TR s dRE example the esters,

prodr -SC%Inl% otp?r h sifjlr?gl%all}( agqceptabée derivatives, as well as the ou
metabolités of the c&ﬁ#/BB oPloMSURTANS AR SrEPR ARG b ek ogroup
fhosandimmisdorieec swlipmte dhosbateldaetiten t30ushieteGtee piesentedzoate,
baleiel fiihiEle, ities; NdhandsusRoR i XHaiparkelusARNEERBIMRD 8 fI

H Egﬁ;&ggﬂk\é Nf%e'i&hp%%n’ﬁs%%%n%gly (H cliln%lél ol_t|>taa}n\e>ci g}’/ 's}{arll\gizgﬁ m'gthods
known to a person skilled in the art, for example by combining a compound of
formula (I) with an organic or inorganic acid or a base in a solvent or a dispersant or
from another salt by cation or anion exchange.

The invention also includes all the salts of the compounds of formula (I) which,
because of their low physiological acceptability, cannot be used directly as
medicaments, but can be used as intermediate products to implement subsequent
chemical modifications in the compounds of formula (I) or as starting products for
the preparation of physiologically acceptable salts.

The present invention also includes all the solvates of the compounds of
formula (I) for example the hydrates, the solvates formed with alcohols, and all the
derivatives of the compounds of formula (I), for example the esters, prodrugs and
other physiologically acceptable derivatives, as well as the metabolites of the
compounds of formula (T). v

A more particular subject of the invention is the compounds of formula (I) in
which G represents a Het, Het-NHCO-, or Het-NH-CH,- group in which Het
represents



N RO7(I\~R9\I\>--NN N~NHH HR9(C2 ROHHHCOLNHH
H N A more particular subject of the invention is the compounds of
formula () as defined above in which R3 is - a heterocycle chosen from 5
9 irN~cc>-cc> O N O NN H ccc>- as well as their pharmaceutically
acceptable addition salts. A more particular subject of the invention is the
compounds of formula (I) as defined above in which R3 is a

benzyloxycar \nyl group, as well as their pharmaceuticall ceptable
addition safg\ more partRa Sl)\ ject of the invermgagf[ﬁ

compounds of ula (1) as defi above in which R2 | h;dmgen, an
alkyl radical cbntaining 1 to 4 carbgn atoms, and quite partjgularly methyl

and ethyl, or a fluorine atom as well as their pharmaceutically acceptable
addition salts. A more particular subject of the invention is the compounds

of formula (1) 10 defined above.jn which: . G represeqts N C~\

NNHC CO-HN Il as hheir pharmﬁge ica\ﬂy acceptable

addition s e partiCular subject of the inventiQn isthe compounds
N

S. u
of formula (Iﬁ;\s ”

by (- L1
o €

H

N
H

~N AN
mm N OSS
N N NN/ N ZaNE~
H H H N° N

A more particular subject of the invention is the compounds of formula (D) as
defined above in which Rj is

RQ{ > ENX Rg@(@
N H

- a heterocycle chosen from
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defined above in which 15 G represents N~NHCO N CA'cc::.L HH
NHCO- H R, represents a hydrogen atom R2 represents a hydrogen
atom, a fluorine atom, a methyl radical or an ethyl radical, R3 represents
a benzyloxycarbonyl group 10 R4 reprgsents a hydroxy or (C |
-C4)-alkyloxy group, As well as the pharmaceutically acceptable addition

sagticulgy subject of the tion j¢ the compound ormufa (1)
of whi llow: 5 m\ m
: An1,2,3,4-tetrah 8= thyridin-7-yl)- g |-4-
pyrimidinyl Jamtho]-N-[(phenylmethoxy)carbonyl]alanine
3-[[5-ethyl-6-[4-[(1,2,3,4,5,6-hexahydro-2-pyrimidinyi)iminocarbonyl]-1
piperidinyl]-4-pyrimidinyllamino]:N-[(phenylmethoxy)carbonyl alanine
3-[[67[‘4¢ etrahydro-1, -ﬁaph YrioNy-7- I)-l-piperdﬁyl]— -metyl-4-
10 pyximidi yI]amino]-N-[(pheggI)@ arbonyl]alani o
3-[[6-[5‘-[(1&,3,4,5,6-hexahydro-2-pyrimidinyl)iminocarbonylﬁ-piperidinyI]-
5-methyl-4-pyrimidinyllamino]-N-[(phenylmethoxy)carbonyl]alanine ethyl
3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphtlyy -yl)-1
piperidinyl]-4- 'midinx]]amino]-N-[(phenyIm arbon;“]alaninate 15
ISOpIop N
3-[[6 44 34 3 yg;o-l,S-naphthyridin-7-yt) bRiperidinyt]-5-
methyl-4-pyrimidinyllJamino]-N-[(phenylmethoxy)carbonyl]alaninate
(1,1-damerty et biyd) Bpliarathydubi¢dHil 42 ;3 -l aliydions8tnaphthyridin-7-yl
)- A more particular Sut%::t of the invention is the co gounds f formula (1) as

égﬁgé'fé %tfm; @dﬁgy a rbonyl]alaninate
P

A-tafd

?1%}%-_[ -é&%éﬁgrgég%%pup, as well as their
] W{d‘yjap@wtable addition salts.

y1)-1-pipaiseenydticom idiev] s rinoliNeliRbe et caRAMARARIERE) as

ge[%@g‘ddzi%egthjlewgll h l} is a hydro an % l.radi ontaining 1 to 4 carbon
{i5-ethyl-6-14-(1'2 . 3.4- el ahyd o L EnabR P%?na%ﬂ-“f‘-bﬁ-

oy DaTtiruiagiyamersTLNang -ethphtaaie fhssiph cwgmasnivedtes their
(m)lppaxf&gmitaﬂtmaoce(ﬁ)l_ﬁiera‘diyﬁuiaﬁ@alm thc_air mix_ture_s, as well as their

addition ks paniCuBHYGGRE! HISHY SRHHEYGOYR0 15 AlRR. Al d@?&?nﬁ% (1) as

t(l{](%grgp ration of the compounds of formula (). The compounds can
ggr%e? IR B%edPeBH} , for example during convergent synthesis by
couplirfd TaRsesemore fragments which can be derived by retrosynthesis of
the cornpounds of formula (I order to avoid the \

N
. | |
NHCO-
N N/i\NHCO- N N
H H

as well as their pharmaceutically acceptable addition salts.

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

G represents

N N ~
q»\NHCO- (\/”\ l =
” N

H NHCO-

Iz

R, represents a hydrogen atom

R, represents a hydrogen atom, a fluorine atom, a methyl radical or an ethyl
radical,

R; represents a benzyloxycarbonyl group
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functional groups leading to undesirable or secondary reactions during
each stage of 30 synthesis, it can be advantageous or necessary during
the synthesis of the compounds of formula (1), to introduce the functional
groups in the form of precursors which 18re then converted into the
desired functional groups or to temporarily block these functional groups

by im ementln & otective |ate for the synthesis
which’i f(ﬁ)own g&i qgﬁ&&%;‘i‘s)tﬁag(ﬂ%fg , Wuts Protective 35
Group’ih W as %nsyhan@g@wmvégy ﬂmﬁmmpﬁ)unds of formula

0 camh&&ieﬂar&;dbjﬁbf@ﬂiﬁ&itﬁéhﬁ&@ﬂé)w@Goﬂi%lfﬁdﬁ ot foRARAUNRe names
IQH & N.'NN,IN (V) RLR1O IL A} HZN Y ‘R4 HN,R3 (V) G
R2 0 R4§III2h\yl HR2 O R4 NINNHXf\NaNH NVN (I) R3 N'/N (Il) R3

R1 RETD-PRVIEAfA ey rrahy dsool Ranapbthpidine? - ppridired]-4-
ReiriidiflirlyNashadd - NN (phe gyl R8thdty N hy) R BniRd ~'
3-[[5-ethyl-6-[4-[(1,2,3,4,5,6-hexahydro-2-pyrimidinyl)iminocarbonyl]-1-
piperidinyl}-4-pyrimidinyl]Jamino]-N-[(phenylmethoxy)carbonyl] alanine
3-[[6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-y1)-1-piperidinyl]-5-methyl-4-
pyrimidinyl]Jamino]-N-[(phenylmethoxy)carbonyl]alanine
3-[[6-[4-[(1,2,3,4,5,6-hexahydro-2-pyrimidinyl)iminocarbonyl]-1-piperidinyl]-
5-methyl-4-pyrimidinyl]Jamino}-N-[(phenylmethoxy)carbonyl]alanine

ethyl 3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl1)-1-
piperidinyl]-4-pyrimidinylJamino]-N-[(phenylmethoxy)carbonyl]alaninate

isopropyl 3-[[6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-y1)- 1-piperidinyl]-5-
methyl-4-pyrimidinyl]amino]-N-{(phenylmethoxy)carbonyl]alaninate

(1,1-dimethylethyl)3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro- 1,8-naphthyridin-7-yl)-
1-piperidinyl]-4-pyrimidiny!Jamino]-N-[(phenylmethoxy)carbonyl]alaninate

(1,1-dimethylethyl)3-[[5-methyl-6-[4-(1,2,3 4-tetrahydro-1,8-naphthyridin-7-
y1)-1-piperidinyl}-4-pyrimidinyl]Jamino]-N-[(phenylmethoxy)carbonyl]alaninate

(1,1-dimethylethyl) 3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-y1)-
1-piperidinyl]-4-pyrimidinylJamino]-N-(1-naphthalenesulphonyl)alaninate

(R) configuration or (S) configuration or their mixtures, as well as their
addition salts.

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
during convergent synthesis by coupling two or more fragments which can be
derived by retrosynthesis of the compounds of formula (I). In order to avoid the
functional groups leading to undesirable or secondary reactions during each stage of
synthesis, it can be advantageous or necessary during the synthesis of the compounds
of formula (I), to introduce the functional groups in the form of precursors which are
then converted into the desired functional groups or to temporarily block these
functional groups by implementing a protective group strategy appropriate for the
synthesis which is known to a person skilled in the art (Greene, Wuts Protective
Group in Organic Synthesis, Wiley 1991).

Thus the compounds of formula (I) can be prepared, according to the following
diagram:



R R1 A subject of the invention is therefore a process for the preparation
of the compounds of formula (1) in which a compound of formula (ll) R4
R205X NNH (~) N,,~r N R3 R1inwhich R', R2, R3 and R4 are as
defined previously is reacted, to a) withla compound of formula (1) (111)
G NH in which G is as defined previously in the presence of a base or a
transition 15etal coupling reagent b) then the compoutf# of formula (1)

is subj# iBrally with cleavage of the R3-NHX ' ?ﬁ order to
regenerat |the {ree amine, followed by condensation 12 of

radicals of- -R5 or -S02-R5 structure, and/or if appropyrate to the
hydrolysis amd optionally to esterification or to amidificatiggy and/or to
salification. By way of a variant, a subject of the invention is also a ¢
process for the preparation of the compounds of formula (1) in which5 a)
a compound of formula (11) as defined previously is reactddfaiith R4
compound of formula (llia): 0 (llia) Re NH 10 in order to optain th'e'\ Rz D
intermediate compound of formula (WQ\CR’O R20R4 (IY) N NHN 15

)

N Rl e 9y O dl NH Ry OxR4
N N X HJ\:
o W h

| H
N N R3
Y " NYN M R3
R1 R1
@)
1 RO
aay L NH
G O R4
T o
AL
N._ _~-N 0 R3 NH
Y N /N (V) R3
R1
R1

A subject of the invention is therefore a process for the preparation of the
compounds of formula (I) in which

a compound of formula (II)

R2 0 R4
> X \')\‘/ H

D ! ok
N Y N R3

R1

in which R', R, R® and R* are as defined previously is reacted,
10 a) with a compound of formula (III)

G
(I1I) \C
NH

in which G is as defined previously in the presence of a base or a transition

15 metal coupling reagent
b) then the compound of formula (I) is subjected , optionally with cleavage of
the R>-NH- function in order to regenerate the free amine, followed by condensation
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b) then a compound of formula Het-NH2 is reacted, in order to obtain the

compounds of formula (I) with G representing a Het-NHCO- group, c) then

the compound of formula (1) obtained is_subjected, optionally with 20

cleavage of the R3-NH- function in ordet to regenerate the free amine,

followed by condensation of radicals R3 of-C02-R5 or -S02-R5 structure,

Ypddpy ika jat rificay st idification Qr. .

E&%&n@gﬁgﬁn%f?gﬁfmggu%ggogo%r%ﬁlﬁgtﬁ %v%}%fg?pgﬂé?ﬂg‘m 'to the
S8 BPEIRTAZAH fodistaid cRtiaber danmadiseremangresioaliBeation.

hinde®¥ steongfbaseatiantera 2Bibgfitxof ntheaiticetdaioisopiopyie hylansnfr the

ipropadtidhe faRCRN RN ILSY fsamuth Q) d2vhaess under reflux. At the

level %f?tge som Oou d %f_‘fformﬁllg (@ﬂ whgn R.isa hxsgjr xyl, theref%re if

a guaitdine oF TP a2 HERIES) 1LTPe A8 S5 RDRA PN &%ﬂic‘%c‘i%afi‘ﬁ with a

fermeeaqdof faenulad Biaboxylic acid is firstly activated. 30 Activation can

be carried out for example withgicyclohexylcarbodiimide (DCCI) or with

the O-((cya@ﬁggthoxycarbogy ethylene)amino)-1,1,3,3-

tetramethyluronium tetrafluoroborate (TQTU ; Konig et al, Proc. 21st

Europ. Peptide Symp. 1990 (Eds Giralt, Andreu), Escom, Leiden 1991,

p.243)roerdrnth @bt bt arteagedineuroanibunded forpapiidE/3ynthesis. 35

Apart from the free guanjdines of formula (Het-NH2), the guanidine salts

can also be used in thejfeaction with the compounds of formula (IV), the

free guanidines beWy for insitu oy a sepaTége by means of a

base. 13 TH¥}eaction of an_actiwated rboxﬁ ic acld derivative of formula

(IV) with the guanidine (or derivative IOf% mula Het-l\m-T?) is preferably

carried out in a manner known per $&~gzalt organic prBtic or aprotic but

inert solvent. In this case, solvents aregused such as methanol,

isopropanol, tert-butanol, dimethylformamide, 5 dichloromethane or

tetrahlyH thfur an arbpmper atfl fesmahg iHgt N QEC tenébelyafludrder to obtain the

\mpeaarelhiag pEIS lpativyr AHensiisseariign of the

methy| of eth¥l esters (OR is ?}.metfk(i)r%or an,eéaoxy) with g:uanldl_nes. )

The réAChSASTF FOmRSHISh AR JLTBI I QRIS thebirsEedyu aRtiaRally with

sheavago ot e Bl He diristiwuinroedeinierregsnsiate sheefiesushins followed by

dBﬂ@éhMﬁ@fﬁMﬁgal@Rém%oﬂr@f‘rmh%@ﬁﬂ%ﬂ@q@?&iﬁ)@;ﬂﬁoyﬁme, to

SeraRiain B AdiGiRBARA SHENAR Qgxampie potassium

tert-butoxide, sodium methoxide of af morganlc"base such as

N-mefriRiggrérriomponedef fvameladh 3¥id poipsedias desimidrn of faanula
(EEY tiondTia) tiven coenportind oof fiarthelpidbensdtiothe iguaaieinasonivkmmignder
(et uzpamﬁm%w@mlmwu&éha%ﬁ@sﬂéuwimg?.%gyu Fam 4 to

'{121% reactlocp mi>ﬁure is then treated and if desired the reaction product is
ours under reriux

At the level of the compound of formula (IV), when OR is a hydroxyl,
therefore if a guanidine of formula (Het-NH,) is reacted with a carboxylic acid of
formula (IV), then the carboxylic acid is firstly activated.

Activation can be carried out for example with dicyclohexylcarbodiimide
(DCCI) or with the O-((cyano(ethoxycarbonyl)-methylene)amino)-1,1,3,3-
tetramethyluronium tetrafluoroborate (TOTU ; Kénig et al, Proc. 21st Europ. Peptide
Symp. 1990 (Eds Giralt, Andreu), Escom, Leiden 1991, p.243) or another activation
agent currently used in peptide synthesis.

Apart from the free guanidines of formula (Het-NH,), the guanidine salts can
also be used in the reaction with the compounds of formula (IV), the free guanidines

being formed in situ or by a separate stage by means of a base.
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purified according to the methods known to a person skilled in the art. The
protective groups optionally present in the compounds of formula (1)
obtained from the compounds of formulae (IV) with the amines or
guanidines of formula Het-NH2 or frorfithe compounds of formula (II) with
the compounds of 20 formula (lll) are then eliminated by standard

processes . for exapple the etb ster sarec vert r{fv h
carboxylic acwf%y t{r:gagtzrlrc\ttelﬁ LLT%;X rgza%cé% &t“fﬁ pavith the

&l@%ﬁﬁ%é@éd‘%ﬂ%%@éﬁ%@%fwe) mﬁwﬁéwmm?éwonw manner
duonps pee @hmmta@ammprmeamma&ssaameme [ANEiOYAeE, solvents

rﬁ@Ctiﬁ)s@ﬁ arg,eRrigd Wétdﬁm S%BB?J&HB‘PC‘??&%? Bul2 §x@ lgxlx%tgylformamlde

? tion 25 reactions. The hydrolysis reactions in order to obt
i

StREy %{Eid’fé?‘fﬁllly r@ﬁ%yt RS g R SERDRE dridhaseflux
donrieratie € these solventsy ifgarticular W CORthe ralioplonyafatizomytiof] or ethyl
@ﬁywmm)ﬁe&tﬁm@erfamtﬂa&yywrﬁsgm@&ﬂ&@dd) or the amidification

oo QCOBOHS 09'3%%9;,5%83 tgccélral arb% %‘Su&a ;i%) Lnes are

the COI’I’ESpOﬂ INg acld) are carried ou

@H&Wﬁaﬁ?%@r%ﬁ%m i (e et ﬁpmmcmaresnesmy@l slydimethybioimenmide,
eettahyaifodoigndidienioipdihaesdnsesd, ififpirasnelie aﬁlﬁhmﬁgwmguch as

%@et;zamg@r}?&aqsmmw BRYRRESUSR A5 [%zng% %@8}%?%2@” e%xai;fage such as

gi If necessary, he conversion t3 physiologically acce

Hoee blaverRb iR e 430erbionbaidined s ﬂwéO&Y?“THb @FRgsions
@(ﬁrﬂpvommpmﬁmmﬂlb(ﬂmmzaﬂﬁé mdpaheogqudmgolbfﬁamLﬂﬁoaéssBH{Z) for
eg&@m@gym BRGNS @&%&%ﬂ@e by analogy. The 14
preparation of the co ound of formul %II) IS ﬁli é%gad in the tdlagramd .
describ&d & C(%‘\?él ﬁﬁ u%zlgf%t(‘)ga a ?ﬂeé D& rfFaRtemgroduct is
Eéglﬁéfieécwmégé%?ﬁmeﬁési%mmt@@mpr&ifdl!mdsnlths amdt a major
d|ff|cultyequrateatser‘gﬁdﬁﬂiﬁddﬁnﬂﬂelgrtﬁ&%\ﬂsag&én@@iﬁwm?sctp Bfmula (1)

sgrib I eparation of other
%%%?ﬁi%?%f% EAB AR LI ELYT SRCRE MO @ Mpidines of

TRE hisSH oM b s sogmmptndrepla farnlar ﬂ% “eﬁmfﬁsmmgnwnds of
formula (IMDcheer taterededinattithby sondacdipeboédorsnufar(Raniple the td@-butyl

e¥teNgEbLFkLard WhicHE Adto RO BYatREaURUS M 8 Sroacetic acid,

hlorjne
the re%eerllltzsyfl haIO%%rS] parreJ er%l?%ﬁlate by hydrogenation or also the

fluorenylmethoxycarbonyl groups are eliminated in the presence of secondary amine
and other reactions are carried out using standard processes, for example by acylation
reactions.

The hydrolysis reactions in order to obtain a derivative of acid (COR* =
COzH), the esterification reactions in order to obtain an ester or a prodrug
(particularly COR* = alkyloxycarbonyl or aryloxycarbonyl starting from the
corresponding acid) or the amidification reactions (COR* = mono or disubstituted
aminocarbonyl starting from the corresponding acid) are carried out according to the
usual methods known to a person skilled in the art.

In particular the hydrolysis is carried out in an acid medium, in the presence of
trifluoracetic acid for example, in a halogenated organic solvent such as
dichloromethane for example.

If necessary, the conversion to physiologically acceptable salts is carried out by
processes known to a person skilled in the art.

The starting compounds of formula (I) can be prepared according to the
processes described in the literature or also are accessible by analogy. The
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15 is reacted with a compound of formula (VI) : i HZN" "R4 (VI) HN,R3
20 in which R3 and R4 are as defined previously, in the presence of a
strong base. In general, a hindered strong base is used such as
diisopropylethylamine under reaction déhditions known to a person skilled
in the art for the |mplementat|on of nucleophilic substitution. Preferably

the operation.takes ace pres arm m e and

FRAEX ? et gra%eré: ° reover %Z%)réﬁbl\/\ﬁﬁ%&pﬁf W@&%&Fﬁ‘be’d
étmﬁaeeé %@t&r‘g}‘&iﬁﬁ@fbﬁ% ﬂh@ tBFEBERYI BRI IO Y| ge@upsmmdrmqghese
tsyathetiee oy diaptseirting iprointien Ithenvtatas odiviraaih £9BrsalsokMeed in

| 2 HO | X
SRR R BT AR o
REFBATRO Y ?ff?ﬂ?‘f\‘l“‘rd?\f’ﬁff‘(‘?}“}:@l( AR mainghs mentigantion,

the prEbeSEfdm thsupjeg avfition ioftnegrosl wesppbctssnfotatifl) prepaisiisonf aff the

oPFSHRA g) ChIPIEHEAIR A Bnpdiid oM iinfid §U§) 5in

WhIC R', R2, G and X are as defined previously, with a product o

formula (VI) O H2N R4 HN.RERvI)
X X
~
V) |

N\|¢N
R1
in which R' and R? are as defined previously, and X represents a halogen,
preferably chlorine

is reacted with a compound of formula (VI) :

0O

HZN/\(U\M
(VI)

HN
“R3

in which R? and R* are as defined previously, in the presence of a strong base.

In general, a hindered strong base is used such as diisopropylethylamine under
reaction conditions known to a person skilled in the art for the implementation of
nucleophilic substitution. Preferably the operation takes place in the presence of
dimethylformamide and at reflux temperature. Moreover the COR4 group will
preferably represent a hindered ester group such as the tertbutyloxycarbonyl group.

According to another variant of the invention, the products of formula (I) can
also be prepared according to the following diagram:
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in which R3 and R are as defined previously, either in the presence of a

strong base, or by catalysis with palladium, b) then the product of formula

() is subjected , optionally to cleavage of the 10 R3-NH- function in order

to regenerate the free amine, followed!8y condensation of the R3 radicals
of-CO2-R5 or -S02-R5 structure, and/or if appropriate to hydrolysis and
optionally to esterification or to amidification and/or to salification. The

reaction of thgpyrimidine of formula (ll1a) with the amine of genergb

formulaygyl) is cargigd out under conditions similar to the conglitio

described I previously for the reaction of a pyrimidine of formjula TV) with

the amine BkgeNeral formuta(vijtmparticutar-itis possible toopehhte iH
diisopropyleti®damine in an organic solvent such as an amide
(dimethylacetamide, dimethylformamide for example), at a temperature
comprised between 90C and the reflux temperature of 5 the reaction

mixture. It is also possible to operate by catalysis with palladium (for

example tris(dibenzylideneacetone) dipalladium) in the presence pf G

cesium fluoride, at the reflux temperature of the reaction mixture.|It is mn N
understood that the functions which could interfere with the reactjon ar
protected. The protection and release of these functions is carrief out
according to the usual methods which do %ot alter the 10 remainder of the

A%} . quzcond@ B4n of the R3 raditals of--CO@-R 5.0r -S02-R5
strycture on the flﬁe ine, andHWﬁ)%Rids are carridd out as 2
describedgrewpusly” T glm)yrimidine deyvatives of formu £

prepared action oRa product of forfgila{fl)) G (ININH 1§jin which

G is defined as previgusly, on s-dihatogenated-derivative of the
pyrimidine of¥ormuld'fV) R2 X X NIYN (V) R1 in which R1, R2 aRdl X aréila)

defined as previously. The reaction is advantageously carried out in the

preseREgRh A IREHh LA, NRS fral e g ISR S oducts of
reaction mixture. The operation Is carmed out T the tondition's

b qensistaetin the examples and in particular in the presence of a
hindeag¢ thaminsisncf aprdidsopodiytetbiddfine, in an amide such as
dimethylacetamide for example. It is understood that the functions which

could G\G R2
Nj)\(x
N'Y/N
R1 (lia)
in which R}, R?, G and X are as defined previously,

with a product of formula (VI)
O

HZN/\/“\FM

AN-R3 (V1)
in which R® and R* are as defined previously, either in the presence of a strong
base, or by catalysis with palladium,
b) then the product of formula (I) is subjected , optionally to cleavage of the
R’-NH- function in order to regenerate the free amine, followed by condensation of
the R’ radicals of-CO-R® or -SO,-R® structure, and/or if appropriate to hydrolysis

and optionally to esterification or to amidification and/or to salification.

The reaction of the pyrimidine of formula (Ila) with the amine of general
formula (VI) is carried out under conditions similar to the conditions described




10

15

20

25

interfere with the reaction are protected. The protection and release of

these functions is carried out according to the usual methods which do

not alter the remainder of the 25 molecule. The compounds of formula (1)

are compounds having a pharmacolog}éal activity and can thus be used

as medicaments in particular in the treatment or prevention of diseases of
H808a.t isea s well.as cardiovascylar djsqrders. 17

By e e EIRGEar S PR RNES ST TR BT Fifrat genera

ErmHdVhelnopRticnncHily Rosublapr eparatadin ¢Heeneemyiathyimine in an

cogapaundivehfosnuhlaal) @s weidas (deieiyysiotogicilly deeepiabiensalide for

RReHRRIS ProFraRERRE ASTPRIRIEBIRANGHAYS AR Jaﬁgﬁuw@m&ﬁm of
din 5.£art|cular hrman beings ,Ef%therapeutlc or prophylactic ]

IRSFRATHENRITHES Caf? B3 ANTRIEAOCRE g P RrEABHYRS Witk nadlaghwm (for

sramplmbiy GhrazydislensaoedsOfdipatiathufl) an dlsopreshectoofcesiam fluoride,

ahgie Iﬁﬁl Bixtiﬁéi\hﬁéﬁﬂﬁi‘l @@Qhéﬂ@@éﬂ@ﬁﬁﬂﬂﬁ@éd ' i ﬁﬁ@ﬁﬁ_&@%wﬂ%{ﬁ%ﬂﬂ@gﬁcﬁons

r parenteral administration and which c ins an effective dose

R oA (e S s reage reease of

shessptumpbionsids satsedviirrpeurting 42 thelrsuatmresindsnwhich do not alter the

ptraamdeeofidadlynvlecukupports and/or additives. The pharmaceutical

compeailiepsRASAIING R e IRvROH9 B@M-ﬂatl‘&[ @é@fz-ﬁa’é‘?&tc%% on OtPe free

administration, cqntaining an effective dose of at least one compoun
W?aﬁ’?g%‘ﬁ 3&5?@5%%ﬁﬁ’éfb%l?“é@éé’ﬁ?&ﬁ‘l‘éegeﬂf§va\%"ébfive ingredient
as welhespysionding deonatpyesnffoemitalllineansbp ponparad diptlenaction of a

pretrRistXoAsdINvVeR) Therefore a subject of the invention is the
pharmaceutical compositions containing a compound of formula (I) as

defined previously as wél or more excipients. The medicaments
can be administered orim for e ple in the form of pills, 20 tablets,
coated tablets, film-enc S(-.} tS, granules, gelatin capsules and soft

capsulesyBRINIGNS a¥fiRa §§nb'll§{9&§sl§y%egsm%eﬂ%&?%emmgsof the

The administration .cgn however be carried out by rectal route, for
B}Zé‘%‘p éml:nosfttf%r%w‘ﬁa@f)suppositories, by parenteral route, for example in
the form of injectable solutions, infusiBr#s, microcapsules or implants, by
percutaneous route, for exampl® 25 inthe forn of an ointment, solutions,
pigments or colorants, by transdermal route in (t{}g form of patches, or by
other routes such as in the form of & rsol or nasal spray. The
pharmaceutical preparations according §o the invention are prepared

o b ehienRe et AR Befings RBHRDGARH.call inert oraanic of

The reaction is advantageously carried out in the presence of a hindered strong
base, at the reflux temperature of the reaction mixture. The operation is carried out
under the conditions described hereafter in the examples and in particular in the
presence of a hindered amine such as diisopropylethylamine, in an amide such as
dimethylacetamide for example. It is understood that the functions which could
interfere with the reaction are protected. The protection and release of these functions
is carried out according to the usual methods which do not alter the remainder of the
molecule.

The compounds of formula (I) are compounds having a pharmacological
activity and can thus be used as medicaments in particular in the treatment or
prevention of diseases of the bone, tumorous diseases as well as cardiovascular
disorders.
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30 supports, being added to the compounds of formula (1) and/or their
physiologically acceptable salts. For the production of pills, tablets,
coated tablets and hard gelatin capsules, it is possible to use for example
lactose, corn starch or its derivatives, thic, stearic acid or its salts, etc.
Suitable supports for soft gelatin capsules or for suppositories are for 35

example fats, waxe m olid or liquid ols, n tural or modified oils,
etc. Aa:)ﬁ;oroé%nkgtg VBPE c(fi a'fh%r%ﬁ%% t%f}ﬁy& Lol o‘i?é“%’}"é ﬂfpf@rmum M
|ﬁ‘j’é‘é‘{’&l@élf§2§lbf§i’@#ﬁgl§ﬁiﬂlQRmsté‘PlQ;ﬁalﬁsaaﬂefm@d@xmple water, alcohols,
glycerbhepsdygisurldcsOSerninte (g dSU s @1@&0@@«@@@1@&@ @Hée;ﬁ%le salts

§H&%@P§%&§r§fgﬁf%ﬁgb ‘2{8%%? LGS 8%?91 tS e BFX DRI als and in

yOXI|IC& actic aCI copolymers aceut

rh’?&?%sééﬁ’f’&ﬁ?RFHﬂF@‘BP%HBYé@% B}ﬁd\?{éﬁg}ﬁ"&? the
compd"lhmds:mf tor radiiai(i3tered/@s thejr pleysiolngicalkhaeceitabie saliaold other

edifemin the @&Hﬂﬁlmr)?q}?'&tﬁ@”ﬂ SPABHS: JrePPRimaceHiica Ereparatxon

E aratlonsc n contam a dlté ch as, for example, dllgtln g agents,

Sinte graflgﬁa Sl elats] W%ﬁ&&‘ﬁ?é %gﬁfﬁatgg ﬁgaxmmstratlon and
é’(&tﬁhz@?@tal@m%nsﬁf&@‘md@éﬁ@ﬁ%bast/v@lmemmgtagémsf footuldr(@) and/or its

@%ﬁiﬂo@w i%&bt%wnaimn&éi%ﬁﬁe thigkearrs, AYITR/HNO A0l ent and
HM§& §,t§ g{lﬁgiég: ing,Adents, or agents to obtain a delayed
? d also Saits for modi ?y

elease e or moditying ythe 10 osmotic pressure,
coaunEhag@m@T@F 3 GAMROSTHRRS ACK UB L Hhidin pysTSiomaitow enteral or

mmpmmicminﬁfmn‘uﬂian(l):amdiﬁrn@laﬂ difeysiotodisallyf acdepinbie saligpound of
FAPHAANRE) '&éﬂﬁ'i@%ﬁ%ﬁ&ﬂ@ﬁ%& %&rem%% &{?{PBQ YRESOhIERLR £ well as

and/or thelr'@é SIO (%%lca acceptable salts, they can contalg}at least one

PR B YRR RARHERRI XU SRR LS GRA(PFSIher SuGswR! adglitives.
prophﬂ%ﬁéﬁ@t@e@s Sﬂh!??zth@ﬁrﬁcemmltmpar&hmsﬂq;thcampositions

COMBMRSHONSHAPITAL Yo CCRMANNAE 1R FORNRY pRRARERjSIRRYIL 40 ARO0Mfhore
%I(f’f &9 pound of formula (I) and/or their physiologically acceptable

and/or their prodrugs. The compounds of formula (I) are quite

partichbipedicagentasat bscadmivistersdconaliycEmeramnly drcthindrsroef pills,
miﬂalsledmtakara‘rﬂhwfﬁrhﬂn%md&etﬂdbesl(gf’arﬁﬁaﬁt%@(‘é&ﬂt&ﬁpkﬂh& and soft
SHpRe ALIRHARN S/ IRRAAIR [ERUAA Y M0e-aiPRRiastes The

f the compounds of formula (I) can be demonstrated for example
ina tn];%e( 18%?%?8‘?Hrﬁ6’i’u8%‘?"ﬁfeg&ﬁﬁﬁﬂ@do?\‘ﬁt%rfé&{ﬁ% t84fte @élf?‘ample n
Wisi srro it aipphe toities dotiparestspabrostde fermiaeth & umt ey foformfitigectable

@m%mislfﬂﬁﬁl&gﬁﬁimzﬁﬁm& HSIA glﬁﬂ@”@}sp@féﬂﬁﬁégﬁmﬁﬁﬁ@ for example
rec[ggtf the comp(%u §cs)glfl(1)tr5nula I) and their siol
a

I
acce e sa?t% are In genera S} B H22 é%tgg %&gggﬂﬂ%rgyte m
&r§e’@§@59ﬁmké@h68tﬁ§ We%lwomltsétménaﬁwélmmf@mmf@éemmsol or nasal

spray.

The pharmaceutical preparations according to the invention are prepared
according to methods known per se, pharmaceutically inert organic or inorganic
supports, being added to the compounds of formula (I) and/or their physiologically
acceptable salts.

For the production of pills, tablets, coated tablets and hard gelatin capsules, it is
possible to use for example lactose, corn starch or its derivatives, talc, stearic acid or
its salts, etc. Suitable supports for soft gelatin capsules or for suppositories are for
example fats, waxes, semi-solid or liquid polyols, natural or modified oils, etc.
Appropriate vehicles for the preparation of solutions, for example injectable
solutions, emulsions or syrups are for example water, alcohols, glycerol, polyols,

sucrose, inverted sugars, glucose, vegetable oils, etc. Suitable supports for
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and their ligands, in the process of cell-cell or cell-matrix interaction or
which can be influenced by the inhibition of interactions of this type, to
relieve or cure when 30 inhibition of interactions of this type is desired. As
explained at the beginning, such ani &raction plays an important role in
bone resorption, in angiogenesis or in cell proliferation of the vascular

W&%& §15:S ?lnﬁlaﬁtgrl?edfgg & HS'PP reatTegttzl R Y%ﬁtl%réxafcvc\)lgclﬁymers

require he use of the compoun

are’in particula
e pharReseisak maaaéwmamaonmmﬁ T (-0 34 by Weight of
thetestasas dierftfi mintr (Brsddio e ain pleysmiogatiisicceptable salts.

hyperpargiRiiidisRy. prraftigHan ﬁg&%&ﬂ&'%ﬁ@%&?&ar{ﬁé'“ h%ceutlcal

Paget's . disease. Moreqver t él(%ﬁcom pounds of formula (I) can be used to

2 \E}{aatlf))rnesveﬁ?nor RBEHoA g’(‘ffde‘?g hith af@c£amPlsy vdilifingasents,
Wisingigieasionrti GaRits thbragies 1azeitkedubrieditsyy sverting oagents, stabilizers,

@ﬂiﬂ@ﬁ&éouﬂ)‘i’e@éﬁlﬂle&r f@ﬂb’ﬂ@rﬁﬁé hegenanecsiBlisigpCienty! tlf'ﬁ%@urmg or
Qﬁ%ﬁ ala %rll(%gd by, e%rlloss %Qéchﬁ %?usesgl\%/ ?s oi bilizing
r|u weén one? ﬁnalt]tlon ag.di one é‘estruc ion anad wRlci Cah

gelr&‘vaa %W?n‘@u%‘?féébl pelaysrmirnsn effers andealopptts tfyrtn@dlfymg the
osteoitigsisssBesicesibef b nseasnsioiiduhisor of bone resorption mediated

via thq~ eoflasi® %t&‘ﬂ%uﬂﬂ%%fré%ﬁ}ﬂ{%&i‘uhé%‘l‘ ?%ﬁ]ﬁula () and/or their

E’B i ‘%%C%/ acceéé% le s Its are used ags ‘inhibitors of tumorous growth
ErelaRely el Tt (otrxEheRt afiqmmaabrmg&%@r more

mneunéamfefnrmtmdlémmﬁooftbamupwﬁsowgmdlgomwtaﬂmhaas they can

BueEasalTEAstORE SSHROIRSIHIVE S HERINENhRIMRISY 8BtRRPfor theraﬁeutlc or
‘%’!‘% gatthy 10 or retinopathy such as for example diabetic retinopat

mpoungs according to the invention can also have an activity with

respeIPt-‘o shssmaneinat \DRTBATAteRa cRitrAestigan cowpomBamiDe poamally
sentaimoe RADN g add Poefadabiy3 BXog20ingrid) ot abmpealRUE ormula (1)
Qﬁ(ap(‘ﬁrﬁfe?r‘fm&%h ?&‘Q&ﬁ{“%& @ﬂf@ 1&%1?8)89!&%’:? %fe@%[fd with these

recep ctivify vis-a-vis the integrins the akes the

compdURdECEIRBARHC 1) oYl i hatsrcltriddictiasimantagonists of the
mifrRaeotis tiseptotsasdahiaththefoes rapabilerfod aiaoydeosfimtiibipogplibatidhesion

By @&féﬁ%‘s@% E}x@ Bufste ?ﬁbﬁé—l B8Re &chl_tr}]gﬁgbgﬂg %B%ﬂBQ%‘%’%@%&eoclaSm
cubion o DB SE R FBRBIIECh COIRMEL M 26 HSRE Ao e
Bhysisrdit sk cdstamhibiion af defihindiaBove vitrenasténlitarthentells which
bewinig dieantagebifi asiépiyrds deemilinee P escRRrMERREIDRUARIOSS! is
PRI WAk w%C{n&agaﬁ@{ses?%wmﬂ?@d& AEROHL Bl formula
and/orl acceptable salts an Its’] rodru ofin

éige ste lé‘ﬁX Na\ﬂ?f@"&h frenkRars Hbﬁ?ﬂ?é‘rﬁﬂﬁi‘?é“’refngbﬁm%mem
tvrntee'eZSctnsaTmecﬁses brdedrtbaheoinbatenparostsween the vitronectin receptors
and their ligands, in the process of cell-cell or cell-matrix interaction or which can be
influenced by the inhibition of interactions of this type, to relieve or cure when
inhibition 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 cell
proliferation of the vascular smooth muscle cells.

Bone diseases the treatment or prevention of which require the use of the
compounds of formula (I) are in particular osteoporosis, hypercalcemia, osteopenia,
for example caused by bony metastases, dental disorders for example parodontitis,
hyperparathyroidism, periarticular erosions in rheumatoid arthritis, and Paget's
disease. Moreover the compounds of formula (I) can be used to relieve, prevent or
treat bone disorders which are caused by treatments with glucocorticoids, therapies
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Therefore a more particular subject of the present invention is a
compound of formula (I) and/or its physiologically acceptable salts as
defined above as a medicament having an inhibitory activity on tumorous
growth or cancerous metastases. 30 tHerefore a more particular subject
of the present invention is a compound of formula (1) and/or its

sr Io |ca acce le salts as defined above as a me icament

rﬁ%ﬂﬁ P RS SIFO R e e TR ror BRAVEnERhH Rgrmone
é&@mwkﬁbﬁwé@rmgﬁe@@@ﬁenmmwsﬁ thegshmoipigthiesamsed by a

ﬂaﬂla@ﬂ%djlhﬂsbﬁﬁaﬁwmi maaqmm HNEBSRE dés@lﬁ@tmedimmlman be
?@%ﬂi‘g%ﬁ){ gn Hl € 1ng18rt1t(§]nee %@ég I ” EE C C as %SCSldCS
efined above ort 1e_preparation of medicame srnte ?h
his dGoRorte ToPdshassorsespen Ansdintsd d'ﬂ{’hébﬁrésséfrﬂdasm the
ioveptionds afséotheilssélplatid tieinpeiyritdogfifaliy uectytabld/caleire used as
W@Q'%“Yuﬁﬁﬁ%ﬁ&afl%éﬁlt%ﬁ oPelNRABROVRIA IR L GPAIRIAafhent of

icaments jntended fo inhibit tumorous growth or cancerous

ARERIRRRILY ASOHELY SR YSaHREMh VS RIEH N SR G hiardiy Bittlar disorders,
chebpasuiderobederasin ob igitaneliss thehephysivioical yrecudpralofrsplsopathy
% Q@ﬁmgdtﬁpgu@fgg ﬂg@&mg&di@gem fg@gld',%ments intended for the

preverﬁlon ar the tr atrg(%lt ofc rd| \éalsn%l Eogrsorde{s r s&gné)ns Sstivity with
arterroscﬁerosrg rop afﬁireg or re mopat ies. Hheh e%ompoung of

fsapRAkte9thee lﬂg%l% éf@@bégte&rwargh\rhﬁrrdlswéa vimihe Bingptidetspauence
fbGBoeefling e, ek rgondsehtan phhimaapiegidal fpropeaiepieitoh tade used

%)W%%%Hﬁ?g%'ﬁgsﬂ%?a%tw&hatﬂgé%@ {I%gf the disease to be treated,
w etn:llarH the canditjons are serious.or acute and if a prophylactic

treatmat ACHEEY YIT-th¥is S iptegtmiiharelosn Bakseiho GearAwngs gf formula
dbsefinugenierdhgapesy énsion 000 1ttea it mgfkguamer pue fdisdalsesranch. beothose
Mk awaét&ulartfr@gh%éaoé W&r@@m fquanagulvos, 197-
W&égt*ﬁe go ek Qotawci?"}( %%%%oca&at%cgm tf} greger]ftSA/ an ﬂfrom 031005

e case o administration by intravenous UMY daily dose
vanes ChorgFosa i ReKF PEFHTIRT Fubiess AfdheypasensriTeeatinnfiom @mpaund of

TormglkgIY mdfaily idogh€iolbgichillid et cippbléichaiis indhdefire odibee as a

l,
B

beha &arefprﬁar\/%%rﬁ@e&earr tobierhpidhs ParReRb HIvVRREAd Y epmpound of
denneiesiil) askesita physiobogithdiysecoptitdecentipaudas o8 foroduigs(ay defined

RIRAISANE N dicmMar hRERY R IRBRYRFIRENAY YReHBRANEMNHRR or for the

eLéDPort {or active mc(tgill (grents in order to deliver these active compounds

specr?%alﬁ'/ wards tg%e 5 targeting, see
Therefore a more particular subject of the present invention is a compound of

formula (I) and/or its physiologically acceptable salts as defined above as a
medicament having an inhibitory activity on tumorous growth or cancerous
metastases.

Therefore a more particular subject of the present invention is a compound of
formula (I) and/or its physiologically acceptable salts as defined above as a
medicament having an anti-inflammatory activity or for the treatment or prevention
of cardiovascular disorders, restenosis, arteriosclerosis, nephropathies or
retinopathies.

A subject of the present invention is also the use of the compounds of formula
(I) and/or their physiologically acceptable salts as defined above for the preparation

of medicaments intended for the prevention or treatment of osteoporosis.
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25 Targeted Drug Delivery, R.C. Juliano, Handbook of Experimental
Pharmacology, Vol 100, Ed. Bom, G.V.R. et al, Springer Verlag). The

active ingredients which can be delivered are in particular those used for
the treatment or prevention of the disé&ses mentioned above. The
compounds of formula (I) and their salts can also be used as a diagnostic

30 agent, for ex le for in vitro methods or as auxiliaries in biochemjcal
studie% DRIV afrlﬁ%c?(rlﬁsge%én\‘/’ﬁ%wgc‘ﬁr? 003}%8?%?#%5588?38‘5’37—8&%6?“13
cBendenthritarhrsiolsnd ly aspepfatriesipléa asrdefinsdarblomeu fudhes papparation
iofenetictiiento i dete@akion mha;hfars ]f‘giﬁ%ﬂﬁw}dfan&ﬂﬁ%iﬁiékf@fﬁtﬁwﬁlr

active e. ible fr c unds of form

) o R I es
é bapd/os thesphvipelesiently seserialianials pieftfinedapavasosischigapration
M Sheihfraredt§l Ritandédr fhiViRespestennionT loe ¢henpeatntsivbiCleasdinarascular
RGO SRAGIRIOMARIN IAIRE, A2 pRIYBIGH ERRLMAIG R example

aceti triflyoroacetic %mdf%?d v%{;elm are theg i&drled or in which, d}l{,rlng d
the lad SRS SetapRYud gt RoRmie e pisde the dlogeneeh LBk fithin broa
biaits anelinvisiabe sctaacdonding ftotdutiperspoursassin@limdspsmdsafr example on
depenaintad ieedraad ieE itvRichdhRwRaust Waifdes i®aGhted, whether
seAtngiom. WE NSl e.e R SHIBEAEBRge ARG Rt digfefore

ound _partially or comp e.te?y.ln e forh oPthe <a _o?ff e acid used, for
examPidhs tREcrafRiBTRstERtiG Ry o) tenisotbadatly dess Unaenorglvasgs from

A6 e M9Orengfig smbystedtesbl ey lionsichemika) amesaptiofatly 0.1 to
Y580/k O\ CRIF S ACRIAIR aldCheighing 75 k il be envisaged
1%}%@%@ th b? in%pg’o%!g-s?gthyl-c%‘ﬁ)é%%midegh?/d(ir?é%éjr(i’éfé “OMESTYIsage
| ﬂéﬁ&% ‘r[?zifﬂe‘, &: Diisopropylethylamine ; MeOH: methanol ;

TEA: Irethylzasineof REAimiitasiondetioateidenpbi roatahtpdrafailindos® varies
Wﬁ%ﬁh@%?@%lﬁb%ﬂ% ﬁfg%sfe%ﬁly frlom 0.05 toth r_ng/kg(.j
1,8-diazabjcyclq[5.4. c-/-eng . paratoluene onic. acid ;.
A TGRS Sk B S\ e R LT e Mg rton of
P AREERLAHAB DA cif t o i gEsdiG RS xRty 18T iRl IBE 1l Do b Grigaets. If
Bxpoofiriztdjoyepehéing oatliadiiiddsl ;HBhaM&ir, Hromstrbveitudsiagnt ; administer
Ei\taf'élléx‘i’iim@%@&gﬁigﬂﬁdé)&j&%h?god@é@frared ; NMR: Nuclear Magnetic

Resonance ; MS:"Mass Spectrum ; PES: Pgsitive mode electrospray ; .

sh.: sg\tﬁi’lﬁé‘m%?]ﬁrﬂ%‘% dhe;ropovndy aldremyla ¢y ps mgdigaments, it is also
gossblpietenyisage dudmuptats; by dhisialor suppertifde uetive mgtidignts in order to
censtrtheRMacaiRNEGRIa6HAS (GFHaMaIRgBRAYs e Hﬂg&r 3i99¢ Wkdhing, see
1S AP Vﬁé?ﬁéo"oigﬁ‘ NC O EXAMRIEE L 2ol 2 “Pharmacalo
racémic form; the products of xamples% 0 3, 11, ang 138 ﬂ ae TR goey
Vol 100, Ed. Born, G.V.R. et al, Springer Verlag). The active ingredients which can
be delivered are in particular those used for the treatment or prevention of the
diseases mentioned above.

The compounds of formula (I) 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
interactions are desired. They can moreover be used as an intermediate for the
preparation of other compounds, in particular other active ingredients, which are
accessible from the compounds of formula (I), for example by modification or
introduction of radicals or functional groups.
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their ester precursors are in (S) form on the asymmetrical centre of the
3-amino alanine and Examples 10 and 12 and if appropriate their ester
precursors are in (R) form on the asymmetrical centre of the 3-amino
alanine. Preparation 1 30 Synthesis of24 6-dichloro-5-ethyl-pyrimidine
(Compound of formula (V). HO OH POCI31PhNEt2 CIZCI NON NvN 35
A mix ? §5 7 mmoles) of 5-ethyl-4,6-dihydroxy-pyrimidine

ch) in 30 ml of phosphorus oxychloride is taken to reflux

(mar
for 1 RBEPRABF R iFR e tRadi ot rarspSReeiram (Mifduriafrgdn(IB) and/or
NMRasptieytemiliThdéncatpouotpdsph oves porifibdrible chearostiphyvigtng an

RLADS RArUBALiAs TR UYL q}c‘k%(];%a%é?i%uﬁétﬁgﬁ& @MH'Q& then
t(gé §1blentt e ature thi’% eaction medium_is poured Intd a mixture of

% a 2g By thesis MResniar saample HLARRRsRlc acid was
ypgdnia pﬁﬁk‘és mhlzmrtm r@chﬁmbmld pmyangve)vgromag pesietimes  contain,

gefRhdingos m\?amf@emntwmeﬁ@ ,s&lr)adaavaﬁg ld!ifdie@ ehéYdsid orizinatdy from
n ect roduct Is tal Se

?Iﬁo%?‘?ﬁ"g B i SR O R Pl ot

(énjx of the salt of the acid used, for example 1n the form of an acetic or

ﬁaﬂﬂﬁ(ﬁf&aycleﬁe[éeﬁdl &R, Theyr ahydiso b8mevhysidinydrytyd.-piperidinyl]-4-

L?S‘Etyrfmmﬁl‘é‘?ﬁgﬁé@%‘;m‘m T o
3106 N SOV ) PRI RO B R dimide

abaiﬂnhl@n@eO\[DWod@emlfbmarmda K IDIREAA IDBAGpEIpydetthy laxiinkl | MeOH:

Rdthsol IOT@A[’“hgézﬂgﬁgﬁf&@ﬂ?&%(ﬁﬂﬂlﬁﬂ%&@%%ﬁii "121%#"@@5 §|r§£uran
oles ichloro-5-e

%&E “dime hyfe 7r(1¥|no T f(pahg?t )g%ﬁﬁ?}&%ﬁ %ﬁum}ec 7-

e9keph dt%?émlfgewsy rhedic @t @Zﬂm) dmt{@)ylphgaahqm@md@o BMSO:

dfrdéthethyliborainideHeEPiiigiivitoe dartfwateBa: i2MHuthxyGaissiisl ; CBz:

‘lg]t‘%ré,e gépgg Iformamlg@F? ehwgq{&\%&gﬁ&% }g%{)ma the res%li]% MS:

n up jn a mixture of ethyl acetate, water and a 20 saturated’solution

fqéﬂﬂ e lsbbimgte PV chb‘BﬁﬁEyﬁﬂ@é iedideanted then dried over
magnBtilntravedh Ay Rn dNtideso Magnisie Rafoated dyMSabtasstigpe cingar; PES:

Positive mode electrospray ; sh.: shoulder ; S: strong ; s: singlet ; d: doublet ; t:

triplet ; quad: quadruplet ; quint: quintuplet ; b: broad ; m: multiplet ; J: couplmg
constant ; Rf: retention factor (chromatography).

It is understood that in the examples which follow the products of Examples 1
to 5 are in racemic form, the products of Examples 6 t0 9, 11, and 13 to 41 as well as
their ester precursors are in (S) form on the asymmetrical centre of the 3-amino
alanine and Examples 10 and 12 and if appropriate their ester precursors are in (R)
form on the asymmetrical centre of the 3-amino alanine.

Preparation 1

Synthesis of 4.6-dichloro-5-ethyl-pyrimidine (Compound of formula (V).

POCI3/PhNEt2

NN NN

A mixture of 5 g (35.7 mmoles) of 5-ethyl-4,6-dihydroxy-pyrimidine
(marketed by Aldrich) in 30 ml of phosphorus oxychloride is taken to reflux for
| hour. After returning to ambient temperature, a mixture of 4 ml of N,N-

diethylaniline in 10 ml of phosphorus oxychloride is added dropwise and the reaction
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vacuum. The residue is chromatographed on silicagel eluting with a
gradient of 100 % heptane to heptane-ethyl acetate 50-50. 4.7 g (Yield =
70 %) of expected product is obtained in the form of an oil. 25 TLC :
Rf=0.2 (silicagel, eluent: heptane-ethy?%lcetate 70-30) IR (CHC13) : 3411
(NH) 1718 (C--0); 1571 1498 cm 1 (Heterocycle+Aromatic+Amide)

?nog)dfgt} I-hSl) }2%% Sgrr?ll)_l ?%QmpzerSa%u{% the
W@#ﬂ‘é 3. PSBrSdOG‘%?n%l e'éalreﬂfi I%a%weeerﬁgﬂpwyd Py eypacting
thNithyl H2e@i; NEshing 4hgmorgari Pl asds6@ith o N Hhytliide GliotzcCld il Hiyying

oge}t}r%%ﬂ‘é:(ﬁuﬁ"slui}hgyawa HE dpg{%ﬁ% Wy @n@?hnﬁ? (M $/9 (Yield =

gg[[éw e??'jﬁ_ %T?ﬁ'ttsft@ (§' ﬁz%%gthe&slgé is g-bg:{{plgé us!eee[l as 1t is for the following.

naphth(@ mkm)s:(q@rmgdmlmxpwmmmpmmmamr 90-10)
[(phenylmethoxy)carbonyllalaninate. + H DIPEA CIN O ON N 1 NH
c~H3§lL( HNyYN ~ NH 3 CF3000H I N N O U--'5 A mixture of 1.68 g (3
mmo .2, 3,4-tetrahydro-7-(4-piperidinyl)-1,8- naphthyridine,
tris(tri%ﬁ%ﬁ%’é&écéﬂ@ré%ﬁ&t@ébﬁgmg&@@g thitidmEgBsberdimg]-4-

poiMBRARY Hachind] NNCLpHenynedmpseacspuyHinms) ) batitmoaihstate)
polysiyggneafPolymer Labs 1.88 mmoles/g) in 200 ml of a solution of

dichloro ane-meth noI 50-50 is stirred at ambient temperature for 1

G IS e e e emben s oL

Hiehsosdmettesydcarinyd filawimats. concentrated to dryness under vacuum
oducing 630 mg of free amlne 651 mg (1.5 mmoles) of

or
(1 1-di ethylethyl) 3- 0,0
A‘Mll,my)amm,ogA%Mp eth(ﬁxﬂ j<

car n }alanlnate and 2 ny\f diisop er'fhyIa |ne are addeglto this
residue and the reactlon%edﬂj)rhﬁ to reflux Tof 8 hoursyTo /@
up

evaporating to dryness 15 under vacttim and the residue is taken

ethy! fociaor walshepgusAkaled. saliion gfrﬁwo%ag%o (SnehBfes) of

o éa%%ﬁrated dried ovgr ma%a esium sulphate an )3
LR B SRR G AR . o TRIIBIES Pk iRty
amisitidad lednrihgethergsaibelyylalamoate diGrepared treerdingnixturd .of Med.
diséreeomathanesnetanol AN-h0sthei 6 bR PSRRI RN RS mixture is
heated at 120°C for 6 hours. Then the dimethylformamide is eliminated under
vacuum and the residue is taken up in a mixture of ethyl acetate, water and a

saturated solution of sodium bicarbonate. The organic phase is decanted then dried
over magnesium sulphate and the solvent is eliminated by evaporation under
vacuum. The residue is chromatographed on silicagel eluting with a gradient of
100 % heptane to heptane-ethyl acetate 50-50. 4.7 g (Yield = 70 %) of expected
product is obtained in the form of an oil.

TLC : Rf=0.2 (silicagel, eluent: heptane-ethyl acetate 70-30)

IR (CHCI3) : 3411 (NH) ; 1718 (C=0) ; 1571;1498 cm-1
(Heterocycle+Aromatic+Amide)

1H-NMR (DMSO0-d6) : 8 1.02 (t, 3H, CH,-CHj3) ; 1.30 (s, 9H, tBu) ; 2.57 (q,
2H, CH»-CH3) ; 3.74 (m, 2H, NH-CH,-CH-NH) ; 4.29 (bq, 1H, NH-CH,-CH-NH) ;
5.00 and 5.06 (syst. AB, 2H, O-CH,-Ph) ; 7.22 (bt, 1H, NH-CH,-CH-NH) ; 7.34 (m,
5H, Ph) ; 7.64 (bd, 1H, NH-CH,-CH-NH) ; 8.16 ppm (s, 1H, N=CH-N)

HPLC/MS : (tr=26 min): 435 (MH+) ; 379 (MH-tBu+).
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20 methanol-water-acetic acid 90-10-1-1. 115 mg (Yield = 12 %) of
expected product is obtained in the form of oil. Another 280 mg (43 %) of
chlorinated starting compound is also recovered. TLC : Rf = 0.55
(alumina, eluent: heptane-ethyl acetat@%O-SO). 1R (CHC13) : 3438 (NH
1717 (C=0) ; 1583 ; 1500 cm-1 25 (Heterocycle+Aromatic+Amide).

1H- NI\§E§l PMSO-d6) : 51.06 (t, 3H, CH2-CH,) ; 1.31 (s, 9H, tBu) ; 1.77
(m -CH,-CHZ-NH) ; 1.78 (m, 4H, CH2-CH-CH?2) ; 2.43 (q, 2H,

CH2- ém@j‘e%lo(m (dH; @m?@ﬁt ) 3dBrethylh44-(1,2,3,4-tetrahydro-1,8-
@O ATHRNH)- pm&mmm]&%(mmwaammz N-CH2-CH?2) ;

BeirRéthdx ‘ﬂ@gmge 3.72 (m, 2H, NH-CH2 30 CH-NH) ;
%%Bﬁ 1H, NE CH2-CH-NH) ; 5.03 (bd, 2H, CH2-Ph) ; 6.22 (m, 1H,

CH2- CHZ-CH2-NH) ; 6.30 and 7. 05 (2m, 2H, H naphthyridine) ; 6.35 (m,

L NACH2- CH-N ;zﬁl(o H, Bh),; 7.60 n/1| H, NH-CH2- CH NH)
8%ﬁ1 AN MS —(rt =14 H+Y: xﬁﬁ
Syhithesis bf 34[5- 6-[443\3 trahydro- I 8 -na da

pipeftiityh-4-pyrimidinyl ]amino] -N enylmethoxy)carbor}qg Iamn%LS

bis(trifluoroacetate). H\N | “ H O O I\ CF3000Wpi2g2 OH ~ N N NH H N

N N. N 00 2CF3000H NvN O O~ /110 mg (0.18 mmoles) of

(1,1- dﬁn@%ﬁ?}gmﬂg 3.08 gt®|13q14>1(:§)20j 4,2,3,4-tetrahydro-7-(4-piperidinyl)-1,8-

tﬁﬁfﬁiﬂ)@dﬁdtﬁc&ﬁ&piﬂtﬂyﬂﬂiﬁb@lﬁ@)Wﬂ&myﬂcérﬂﬁfgmdlﬁ"ﬁlﬂ@{wfEﬂ*N65207 or
Besy b I thane js stirr

\[/?/?[h I mlgg‘@?f)ﬁ%?ggg @éﬂg\c ﬁ‘é‘&‘ l!@l%%n%ngérat f%rrﬁ#rll?gé sﬁg @Styrene

6?8%8?8&%%%%%@&% mg?-@m@ ﬁl?@éﬁ&é?né?ﬁémhlommethane -methanol
CH3Ci2 deai-rtiptbiaoObh§Rratut-fgr [Maluerhismokded anfilthedehetiesin is

Rasigm t@l@lv"i‘i?&[ﬁ‘iﬁﬂ tondNANEER MG R YRS U - t@%f@ﬁguﬁ '§0ncentrated to
Iublllzeddn the m|n|mu amou égof dlché oromethane ;ﬁN ith a |§Ite
P

methanol then pourel Bhe l%ﬂgg PTPER rﬁ‘hé‘rﬂ%‘%l t&8 filerSymetsy) of
gl -Girasthylobvh) bf Kepddese- prestivkb i winzidiagantieoioNr (@henylmethoxy)
aarbophijubusioit: A6dTE @i Hfdls3pispitatglapineniic added to this residue and

A erome AR MeREnQ AGL RFRGAGK Bioed By B4 Shhness
under vacuum 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 vacuum. The residue is
chromatographed on silicagel eluting successively with pure dichloromethane, a
mixture of dichloromethane-methanol 90-10 then a mixture of dichloromethane-
methanol-water-acetic acid 90-10-1-1. 115 mg (Yield = 12 %) of expected product is
obtained in the form of oil. Another 280 mg (43 %) of chlorinated starting compound
1s also recovered.

TLC : Rf = 0.55 (alumina, eluent: heptane-ethyl acetate 50-50).

IR (CHCI3) : 3438 (NH 1717 (C=0) ; 1583 ; 1500 cm-I1
(Heterocycle+Aromatic+Amide).

1H-NMR (DMSO-d6) : 6 1.06 (t, 3H, CH,-CH3) ; 1.31 (s, 9H, tBu) ; 1.77 (m,
2H, CH,-CH»-CH,-NH) ; 1.78 (m, 4H, CH,-CH-CH,) ; 2.43 (q, 2H, CH,-CH3) ; 2.51
(m, 1H, CH,-CH-CH,) ; 2.61 (m, 2H, CH,-CH,-CH,-NH) ; 2.82 and 3.44 (2m, 4H,
CH,-CHp-N-CH-CH,) ; 3.23 (m, 2H, CH,-CH,-CH,-NH) ; 3.72 (m, 2H, NH-CH,-
CH-NH) ; 4.23 (m, 1H, NH-CH,-CH-NH) ; 5.03 (bd, 2H, CH,-Ph) ; 6.22 (m, 1H, CH,-
CH>-CH,-NH) ; 6.30 and 7.05 (2m, 2H, H naphthyridine) ; 6.35 (m, 1H, NH-CH,-
CH-NH) ; 7.34 (m, 5H, Ph) ; 7.60 (m, 1H, NH-CH,-CH-NH) ; 8.11 ppm (N=CH-N).
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(Heterocycle+Aromatic+Amide). 1H-NMR (DMSO-d6) : S 1.07 (t, 3H,
CH2-CH3) ; 1.77 and 1.94 (2m, 4H, N- 20 CH2-CH2-CH-) ; 1.84 (m, 2H,
NH-CH2-CH2-CHZ2-) ; 2.45 (q, 2H, CH2-CH3) ; 2.75 (t, 2H,
NH-CH2-CH2-CH2-) ; 2.85 (t, IH, N-CB2-CH2-CH-) ; 2.98 and 3.53 (2m,
4H, N-CH2-CH2-CH-) ; 3.43 (m, 2H, N-CH2-CH2-CH2-) ; 3.61 and 3.85
(2m, 2H, NH-CH2-CH-NH) ; 4.32 (g, 1H, NH-CH2-CH-NH) ; 4.99 and
5.04 (HRL&EMS (0-Cch4amm)y 6 56dMid+LH, H naphthyridine) ; 7.22 (bs,
IH, NHs@agt2eCH-NH) ; 7.35 (m, 25 5H, Ph) ; 7.60 (d, 1H, NH-CH2-CH-NH)

SN AN AR
RS HIF R Riginpdemmel Malphemd rethargrarbenyiiaiasing

OishiriBudpoacetated9 %: N=12.45 %: found C=52.0 %: H=5.2 %: N=12.4
%; 25 Example 2 3-[

[ -[4-[(1,2,3,4,5,6-hexahydro-2-pyrimidinyl)imi nocarbonyl]-1-
pi [ <pyrimidi ino]-N-[(phenylnfet g/x )carbonyt] algnir&g.
Stdge a) thesii ofl(1, ~dinfethyIetd) v w y

3-[[5-ethyl-6-[4Xméthoxygarbonyl)-1- N NH
piperidinyl]-4-py?fmidin)ﬂ amin -[(phenylimethexpsarbonyialani

yll=~0" xo/IV'" Y + aXNXN IPEASON\NH NHN,,, NO-~-O "Ny

O J-0,- A mixture of 1.2 g (2.8 mmoles) of (1, 1 -dimethylethyl)
3-[(6-dHRrarE-e{Ryi - wymptasingfatdidofimgthrletyil) 3-[[S-ethyl-6-[4-(1,2,3,4-
meeidiydicaboaylaianmate. iyl siherriayl R4 ppertamycpame)ate and 1

i inA.I d 120C 4, .
LSRRI BRI N UL 068 )

urs. After co

Ak EHOTPREEHS AddraterRifat A5TORSaMIR HBHI SoR FEtIIRSBERGHS disappears
hicansomateo TheOrdsihicaptiaselisse pAHE2dMed HvER Dage@Biu90-10-1-1).
SYRRAE I EIHEQHINHRRA dRo A RHRERH NOE AR to! BEAESIAURIS vacuum.
clﬁx:omat raghe on. sil gag%I_ewnp a gradient of pure Mtane to pure .
ohe i A5 Sty RiFRd ot TG mRUE b U EIa e ltte
imetanointhehapoviied igto. Bitsopaepidilkthere| Theamecinptanis- diltytatelfe mg
9ie()) 1A F b dacteirprd dhtidis obfZadEm@ie fbpRrot 44 Ah6HBHous solid.
(Hete‘fﬁ)ﬁ":eﬁ@:r@.@?’(isclﬁé{gé ,egluent: dichloromethane-methanol-water-acetic acid
90-10-1-1)

IR (CHCly) : 1677 (C=0)
(Heterocycle+Aromatic+Amide).

1H-NMR (DMSO-d6) : 5 1.07 (t, 3H, CH2-CH3) ; 1.77 and 1.94 (2m, 4H, N-
CH2-CH2-CH-) ; 1.84 (m, 2H, NH-CH2-CH2-CH2-) ; 2.45 (q, 2H, CH2-CH3) ; 2.75
(t, 2H, NH-CH2-CH2-CH2-) ; 2.85 (t, 1H, N-CH2-CH2-CH-) ; 2.98 and 3.53 (2m,
4H, N-CH2-CH2-CH-) ; 3.43 (m, 2H, N-CH2-CH2-CH2-) ; 3.61 and 3.85 (2m, 2H,
NH-CH2-CH-NH) ; 4.32 (q, 1H, NH-CH2-CH-NH) ; 4.99 and 5.04 (syst AB, 2H, O-
CH2-Ph) ; 6.67 (d, 1H, H naphthyridine) ; 7.22 (bs, 1H, NH-CH2-CH-NH) ; 7.35 (m,
5H, Ph) ; 7.60 (d, 1H, NH-CH2-CH-NH) ; 7.64 (d, 1H, H naphthyridine), 8.26 (s,
1H, N=CH-N) ; 8.29 ppm (bs, 1H, NH-CH2-CH2-CH2-).

HPLC/MS : (rt = 8.0 min): 560 (MH+) ; 427 (MH-Naphthyridine+) ; 280
(M+2H++)

Microanalysis :

theoretical C=51.84 % ; H=4.99 % ; N=12.45 %;

found C=52.0 % ; H=5.2 % ; N=12.4 %;

; 1626 ; 1586 ; 1500 cm-1
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1H-NMR (DMSO-d6) : S 1.05 (t, 3H, CH2-CH3) ; 1.30 (s, 9H, tBu) ; 1.67

and 20 1.88 (2m, 4H, N-CH2-CH2-CH) ; 2.40 (g, 2H, CH2-CH3) ; 2.50

(m, IH, N-CH2- CH2-CH) ; 2.81 and 3.33 (2m, 4H, N-CH2-CH2-CH) ; 3.62

(s, 3H, O-CH3) ; 3.71 (m, 2H, NH-CH25CH-NH) ; 4.22 (q, 1H,

NH-CH2-CH-NH) ; 5.02 (s, 2H, O-CH2- Ph) ; 6.36 (t, 1H,

NH-CH2-CH-NH) ; 7.34 (m, 5H, Ph) ; 7.64 (d, 1H, NH-CH2-CH- NH) ; 8.10

ppm (ExampleZH-N). 25 HPLC/MS : (rt = 12min): 564 (MNa+) ; 542

(MH "')%[*ﬂﬁ@tﬂ‘jlkﬁtﬁlf()l,ﬂﬁgﬁ@lﬁkﬁﬁ}ﬁﬁiﬁ-ﬁp_yr_im?d_inyl)iminocarbonyl]-1-
J[5-ethv]-6-4- 0 -2-pyrimidinyl)jminocar: .

SR T ot b N R YU RIS tanine

alaninta 6 NNNOOH~zHNWOHNITNHNN " NH ~~~""

~~ ~~5yhitiesiNvNoD 1 CHediznbiiherhpl A niixiib-ethi RbJ4antihb&ycarbonyl)- 1-

Eﬂmlﬁﬁ)ﬂf—Lﬁjﬂmﬁtﬂﬂyﬁﬁwg(ﬁZﬁ[&}ﬁ%ﬁiﬁ%fhoxy)carbonyl]alaninate.
methoxycarbonyl)-1-piperidinyl]-4-pyrimidinyl]Jamino]-N-

[(phenylmethoxy)carhenylfalarigate and 200 mg (.0 mmoles) q

2-a o 0:1.4.5, 6<tetrahytico riﬁdine (‘ﬁ"r%bared’%@ing to R.é . (I)E%ms

J. Cheln. Qc. 1964, 5 450-2;{‘55 in 15 ml of dichlorer s Strred

for 24 hoGrs at ambiént tenfberaﬁj\r@fter evaporation tetynessg

vacuum, the residue is chromatograyhed on silicagel eluting with a

gradient of pure (iiichloromethan toa .

dichlofbMEHER &L tifelch-Ratesketit dedimehulethus) Psl-shiefess-ethyl-4-

eyapuiditiphashinhé Nel(rhengt usefbbingctidmeylidassiatas & takenfumicthyl 4-

HipeAnPIIHARAER HA ToixuEsRbpYRhaIahdiehorRRENIR 2290 and

JaHbeadd preciniates e addtion, of el cther, Aitep fiation and.c.r,
rying under vacuum 1§ mg"(gﬁe(fg- %51 0 expeBFe%tho uct 78 o‘ot‘éfﬁ'egi

it fake MR ot sHhahAshMSus aisiRITL T safrated falitingerf sledigm bicarbonate.
dinb |0f@ﬁ.'&t |ph5b ﬁseﬁ‘jﬁﬁﬂ_ba,cétk(ﬁ@{féﬂ&@ekﬁ)ni Ru(phdfelhenFdBéentrated to
@ﬁ{é\éb)m(ilezqglc&mm&@gldééfé%hgoﬁﬁoc%ﬁé?e@ogﬁﬁ%@% a gé%dient

Aromatic+Amide). 1H- DMSO-d6) : 6 1,05 (t, 3H, Cl12- _Higl, 17 .
qu @T.“Sge&ﬁ‘?ﬁlﬁ, Wfﬁqﬂkﬂq??éﬁ*l%@l%(&ﬁ?lgﬁ, 17 %) of expected product is
Nbiaihied i€ Hi2-fore ofer) o2.26 (m, IH, N-CH2- CH2-CH-) ; 2.38 (m, 2H,
CH2-Gif) ; R£8.39¢sHida:62 Bl Ne?'&h%‘-@t'ﬂ%%ét&tésaé‘sﬁﬁ' 4H,
“”‘CYE'?F‘%%'”“&?%{‘Z- Sl 800 S5 A, FEB2 0 CH Ty o1
4.08 (m, 1MH; NH-CH2-CH-NH}"; 4.95’and 5-00(Cyst'AB, ; O°CHZ-Ph);
6HeeueeycletAromatic+Amide)

1H-NMR (DMSO-d6) : 6 1.05 (t, 3H, CH2-CH3) ; 1.30 (s, 9H, tBu) ; 1.67 and
1.88 (2m, 4H, N-CH2-CH2-CH) ; 2.40 (q, 2H, CH2-CH3) ; 2.50 (m, 1H, N-CH2-
CH2-CH) ; 2.81 and 3.33 (2m, 4H, N-CH2-CH2-CH) ; 3.62 (s, 3H, O-CH3) ; 3.71
(m, 2H, NH-CH2-CH-NH) ; 4.22 (q, 1H, NH-CH2-CH-NH) ; 5.02 (s, 2H, O-CH2-
Ph) ; 6.36 (t, 1H, NH-CH2-CH-NH) ; 7.34 (m, 5H, Ph) ; 7.64 (d, 1H, NH-CH2-CH-
NH) ; 8.10 ppm (s, 1H, N=CH-N).

HPLC/MS : (rt = 12min): 564 (MNa+) ; 542 (MH+) ; 486 (MH-tBu+).

Stage b)

Synthesis of 3-[[5-ethyl-6-[4-[(1,2,3,4,5,6-hexahydro-2-pyrimidinyl)iminocar-
bonyl}-1-piperidinyl}-4-pyrimidinyl] amino}-N-[(phenylmethoxy)carbonyl] alanine.

.
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1H, NH-CH2-CH-NH) ; 6.74 (bs, 1H, NH-CH2-CH-NH) ; 7.30 (m, 5H, Ph) ;
8.05 (s, 1H, N=CH-N) ; 8.55 ppm (bs, 2H, NH-CH2-CH2-CH2-NH).
HPLC/MS : (it = 6min): 553 (MH+) ; 364 (MH -tBu-PhCH2+) ; 320
(MH-tBu-Z+). 25 Example 3

3-[[6-[4-(1,2,3,4-tetrahydro-1,8-n hthyrldln -7-yl)-1-piperidinyl]-5-
methyl-4- pyrlmldlnyl]amlno] N-[(ph jﬁ\ylmethﬁ/\%carbonyllalanme Stage

O _OH

, \ oro -5- methyl -4-p rl‘i’nldlnyl - 30

- n I] alanlnate ,0no CICI FlzNa IPEAL@MF
CIA\NN NONDi\p | \3 A'Rixture of 325 mg (2?ﬁmo|e§) oP
4,6-dichloro-5-methyl- pyr|m| (marketed by SPECS), 600 mg (2

oo rt- USRS B eI RSOy 14

o

Ian at%‘i%ﬁ’ rﬁP ﬁq accordi i

D6 T R R H¥| otRYFdiRydeRiAP bN-
dmmﬂwényﬁmnylﬂ@mm ARD Q0OVEng ihe. Hinevtesdotibd B-aneigtivim4, 5,6-
'ﬁeﬁ?mﬁ@rwﬁfﬁﬁaﬂ@xﬁ&m’éﬁﬁtém@ow mafdfbsrl@fﬁ'éﬂ@fdﬁ Kkefgeq in a
mixtur acetate.and a_saturated solution.o um
blcarb%ﬁa{)t\gﬁﬁe %rg}z%n C%%géc}gosrgﬁnggg &g dhd {nggntz?ﬂeio%i‘%ﬁﬁ ambient

(EERFERIEE- witHisthy s aRoEaoT hio calrmiatsd dnstenic wisauas athedriedide:  is
ohevmasopreshisd culphiaigdhehting mueﬂtgﬁemp@m%qﬁdemethane to a
\@aﬁufﬂm@hﬁn@ﬁ{%ﬁd&%@%E%%@EQS%?&%‘%%Q% l% erltg]vgporatlon of

nt of h e{‘100 %) to a mixture of heptane-ethyl acetate
?& YC&%B ﬁﬁ gelienolh eof“é}fﬁ&tééa‘ﬁ‘baedﬁéhémamwliﬁ arount of a
foixiuse af witthancl-divklors(silleagdl<l0ant gibytatptetipitapidnethe addition
2)5-&53/115;1%’147 B (RIRSHLR) arel Jdﬂﬁr(g &Hzﬂggzu&ﬁs(%ng Yz%héﬁH): o) of
%’é’%éé TR Rﬁis d?%a/i%e’\“’iﬁg% ﬁf“’é“g@’éé?&s PINH-CH2-CH-NH)

-6.12¥6E 1 ﬁ;(@mgell—plwm) dmlgwmetsweﬁhyth@gbappm geidFQ-20-10)

N=CHHRI)((EBCIEA B)3282 1 HANH) 365700H- B0 20-293ge B &YNthews fy-1
ghgfgw(QMemX})lgtlH@p[ﬂlﬁeg ,3,4-tetrahydro-1,8-naphthyridin-

ridinyl]-5-methyl-4-pyrimidinyl] amin
[(phe ﬁ%rﬂﬁ 6 étéﬁ]CHZ C]LB) 1.67 and 1.86 (2m,4H, N-

CH2-CH2-CH-) ; 1.80 (m, 2H, NH CH2-CH2-CH2-NH) ; 2.26 (m, 1H, N-CH2-
CH2-CH-) ; 2.38 (m, 2H, CH2-CH3) ; 2.78 and 3.33 (2m, 4H, N-CH2-CH2-CH-) ;
3.24 (m, 4H, NH-CH2-CH2-CH2-NH) ; 3.42 and 3.75 (2m, 2H, NH-CH2-CH-NH) ;
4.08 (m, 1H, NH-CH2-CH-NH) ; 4.95 and 5.00 (syst AB, 2H, O-CH2-Ph) ; 6.10 (bt,
1H, NH-CH2-CH-NH) ; 6.74 (bs, 1H, NH-CH2-CH-NH) ; 7.30 (m, 5H, Ph) ; 8.05 (s,
1H, N=CH-N) ; 8.55 ppm (bs, 2H, NH-CH2-CH2-CH2-NH).

HPLC/MS : (it = 6min): 553 (MH+) ; 364 (MH-tBu-PhCH2+) ; 320 (MH-tBu-Z+).

Example 3

3-[[6—[4—(1,2,3,4-tetrahydro~1,8-naphthyridin-7—yl)—l-piperidinyl]—S-
methyl-4-pyrimidinyl]amino]-N-[(phenylmethoxy) carbonyl]alanine

Stage a)

Synthesis of (1,1-dimethylethy1)3-[(6-chloro-5-methyl-4-pyrimidinyl)amino]-
N-[(phenylmethoxy)carbonyl] alaninate.

0] O\'< o o
L « L
Clﬁ/gl/u X NH DIPEADMF Q Nj
Non t K - 4
~F 0 0@ NN O)\O/\©
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9%O(L(NJI'J NyNNH NvN 1 _11 3 MOOCH O O N, ;,,N A mixture of 370
mg (0.88 mmoles) of (1,1-dimethylethyl) 3-[(6-chloro-5- 25
methyl-4-pyrimidinyl)amino]-N-[(phenylmethoxy)carbonyl] alaninate and
1.0 g (1.79 mmoles) of 27
1,2,3,4-tetrahydro-7-(4-piperidinyl)-1,8-naphthyridine, tris
(trifluoroacetate) (prepared according to Patents EP1065207 or WO
0078317) in 1 ml of diisopropylethylamine is heated at 120C for 2 hours.

Then 20 mixineyleste ]'SQSadﬂgd(an(ilniheléﬁ?dﬂmniS-@KﬁIbi@-Seﬂ%quﬁ&nmidine
egea e n xuie ofwater, ety N
M L BBl o

(phenylmgd mé%?m%%ﬁ%awﬁa%@w@;@@a&W%@Fm (2001),
ddéard 178d o bin dndiefadiiogthplfesrareideeddyenlnoégiissjuopylethylamine

soiRQAéE anthoBCayRRRIAEIR JEYBESS HRARIYASUIMRARAIE LSRG dSinder

Cgmatographed on, S|I|ca Wlth a radient of 100 % ethyl aceta ett? a 4
mixture oageth aceISts Ao C,{10|u[f“ h%/lgﬁﬁpfgedl BAhrefityeacetate and a

5pt4rated Sﬁute,‘znmg’ opitim: @%ﬁ@n@ﬁpé”a@@rga@mpmeommm and the
2Q0a0ngs (Hh S0y afohlasa atat smytlagemt@dmﬁb isoiBMEY BEbanit lohaséd 7 -Gried

{: I cefate It ethane -methangl.5

?ﬂé&aﬂﬁ RS Sy st g L i ﬁnﬂqj&ﬁ‘éé ok, The
resigie is %*Fprmt@ra@ié hsikicperLelpign swztmera@em gfrheptane (100 %) to
W HRGIH@eOH heBta)-p th P8 agetaleH(39-80) 24501 208 HY i3d3S &30 B)8O(2Rpected

H,dﬂcgglgbgmg&mhe B52 GPar2bl) NH-CH2-CH2-CH2) ; 3.77 and 4.09

2- 447 10 (m, 1H, NH-CH2-CH-NH) ; 5.13 (bs,
oH, o%k:gg) Q%E\ %Eﬁhﬁﬁ é‘tg—\%[ eq5tatgriePinet {5a/ 5_L;H H
naphtlﬁ%&i%‘} (€9€\$ﬁ 5H1 BB)(s,7988 (Bu)112.08 (riingidine)3. 804dngd 3.97
$268 ary Mq@@mﬁabg)smwmm{mmm NiF):;6988(Mfd .15 (syst
a

%@ %9%@ gﬁeg(?é%?é hyrlé I?[%E-Q-’p?plezr anth NH-CH2-CH-

&)et 4(15‘}&%(}) HQ/I’]§rﬁﬂ18§"ﬂff"(’p’r¥énvlﬁgﬂh5}y)carbonyl]alan|ne \ H\N
| HO MSQBOBDE EHa@ZHNN ;3 6SNNEHBIN. N N N NON NH O O\ N

Stage b)

Synthesis of (1,1-dimethylethyl) 3-[[6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-
7-yl)-1-piperidinyl}-5-methyl-4-pyrimidinylJamino]-N-
[(phenylmethoxy)carbonyl]alaninate.

A mixture of 370 mg (0.88 mmoles) of (1,1-dimethylethyl) 3-[(6-chloro-5-
methyl-4-pyrimidinyl)amino]-N-[(phenylmethoxy)carbonyl] alaninate and 1.0 g
(1.79 mmoles) of 1,2,3,4-tetrahydro-7-(4-piperidinyl)-1,8-naphthyridine, tris
(trifluoroacetate) (prepared according to Patents EP1065207 or WO 0078317) in 1
ml of diisopropylethylamine is heated at 120°C for 2 hours. Then 10 ml of xylene is
added and the medium is taken to reflux for 4 hours. The reaction medium is taken
up in a mixture of water, ethyl acetate and a saturated solution of sodium
bicarbonate. The organic phase is decanted and the aqueous phase is reextracted with
ethyl acetate. The combined organic phases are dried over magnesium sulphate and
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VviN /O O I\ A mixture of 38 mg (0.06 mmoles) of (1,1-dimethylethyl)

3-[[6-[4-(1,2,3,4-

tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-5-methyl-4-pyrimidinylJamin

0]-N- [(phenyl methoxy)carbonyl]alanifs#te and 2 ml of trifluoroacetic acid

in 10 ml of 20 dichloromethane is stirred at ambient temperature for 3

hours. Then 5 ml of toluene is added followed by evaporating the mixture

tBvappsaied toslimpeey inder varupmoandthe sesidpr dslabromateetirh dromailicagel

foith af gradiewarpiiolG0sOlicktHyICacéRite QS fsitidrget eluettyl acetate-methanol-
ic F2 AISTy pTtial = rTACAIG @C - ~1) 25 1H-N

gljj%l\;lt (%gg)g %éqk?lﬁ @%@@6&5@%%&)@1 gg’f} 313 3ng é’h%ﬁ expected
EPSGH S CRRIESH A0S B 26 ) e g losinatedhstarting piadps e igoovered.

CH?2) T2.€4 Rfr;0.6(sNicagdk aBEatCHY R @ReadidiBobi(@handihethanol 50-40-10)

N-CHa@mF@r\?&j&t{?élm’(M%H?@H?ﬁ@’ iﬁ{?&éﬁ@}ﬁ%ﬁé%ﬂz) :
é@ﬁié@% I A e b G o i hpp-cn-
£E2) b 8 gmw HHENLHRGHA-CHY5 19 2pd B pnhyidine CH2g2H®EH) ;
8.32 opn KR eHAEHNEBD-CHR)] Bpbidad)4. ¢9RLE/NE, :NHCHDICHRREI) ; 4.47

Hivp; RIBEMI N3 5'.5@{9_9'914 o-gg?g-l?h) £5.92 (bs, 1}, NH-CH2-CH-

- -[4;#(%72,&%5_6‘-hexahydro -pyrimidinyfjiminocar -
rielifyM.5¢ Rkt %4%‘&1&%%&3%}@7& (dienykhelioxy)édbdmalH, H
arplityrdiagk; 8 3 1Sydtesisl d#(301ppim@ihsyI3HyN=CH-N and mobiles).

3-[[6- [¥remefto vy oRwh-aviinasidiyyll-5-
methyl-4-pyrimidinylJamino]-N-[(phenylmethoxy)carbonyl]alaninate. o +
yoV/ ' NNON 0 1-[ "O A mixture of 80 mg (0.19 mmoles) of

(1, 1_dﬁﬁ@tﬂpﬁﬂi§tﬁ§|§{§[ﬁ-¢4cﬂ &h@-%=tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl}-
Sretbityd-pyymidioid)aminabNN(Rbeeyimethowy)catayyialaninate and 3

ml of methyl 4-piperidinylcarboxylate is heated under reflux for 3 hours.
fter[Copling 10 down the reaction medium i up in water, ethyl

acetate Ay y sa urq‘té’ %‘mion@@ifos@@lad,m icah . The organjo
phase is ; | aqueous phase réextractedywit emyli

acetate. The cgmpined ggganic phases are dried over magngsium j\”
N N .

sulphate then the solvefit efimiftatéd under vacuum. The résidue i o/\©
chromatographed on silicagel eMting with a gradient of heptane (100 %)

10 NepfaNty ture of 38 mg (0.06 mmoles) of (1,1-dimethylethyl) 3-[[6-[4-(1,2,3,4-
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-5-methyl-4-pyrimidinyljamino]-N-
[(phenyl methoxy)carbonyl]alaninate and 2 ml of trifluoroacetic acid in 10 ml of
dichloromethane is stirred at ambient temperature for 3 hours. Then 5 ml of toluene
is added followed by evaporating the mixture to dryness. 26 mg (Yield = 76 %) of
expected product is obtained in the form of an amorphous solid.

TLC : Rf=0.8 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1).

1H-NMR (DMSO-d6) : 5 1.84 (m, 2H, NH-CH2-CH2-CH2) ; 1.92 (s, 3H,
CH3) ; 1.75 and 1.91 (2m, 4H, N-CH2-CH2-CH) ; 2.74 (m, 2H, NH-CH2-CH2-
CH2) ; 2.84 (m, 1H, N-CH2-CH2-CH) ; 2.92 and 3.67 (2m, 4H, N-CH2-CH2-CH) ;
3.44 (m, 2H, NH-CH2-CH2-CH2) ; 3.63 and 3.82 (2m, 2H, NH-CH2-CH-NH) ; 4.29
(m, 1H, NH-CH2-CH-NH) ; 5.02 (bs, 2H, O-CH2-Ph) ; 6.68 (d, 1H, H
naphthyridine) ; 7.20 to 7.40 (m, 5H, Ph) ; 7.64 (bd, 1H, NH-CH2-CH-NH) ; 7.65 (d,
1H, H naphthyridine) ; 7.82 and 8.21 ppm (2bs, 3H, N=CH-N and mobiles).

HPLC/MS : (rt = 7min) 546 (MH+) ; 273 (M+2H++).
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15 ethyl acetate (50-50). 25 mg (Yield = 25 %) of the expected product is
obtained in the form of oil. TLC : Rf~-0.3 (silicagel, eluent: ethyl
acetate-heptane 50-50) IR (CHC13) : 3421(NH) ; 1724(C=0) ; 1585 ;
1501 cm-1(C=C, C=N) 1H-NMR (DM3®-d6) 5 1.31 (s, 9H, tBu) ; 1.68
(bg, 2H, CH2-CH(C=0)) 20 1.87 (m, 2H, CH2-CH(C=0)) ; 1.87 (s, 3H,

CH3-Cz=) : 2.51 (masked, 1H, -CH2-CH CH2-) ; 2.80 (bt, 2H, -N-CH2
2-((:@%"71!@@#4 (bd, 2H, -N-CH2 2-(CH2)2-) ; 3.62 (s, 3H, C113-0); 3.71
(m, 23 R 2 LN6-hexalrpdger2ipyrimidbiyDiainoxgrbonsip3 (bs,  -1-

%be@@ﬁiﬁ}gtﬁneﬁnﬁﬂbﬁyﬁﬂlmwwmNphéﬁy%éfﬂo%camdyi}ﬁﬁnine
(bd 16 NH;CH2-CH-NH-) ; 8.08 ppm (s, 1H N=CH-N). 25 HPLC/MS : (rt
%5528? 472 (MH-tBu+) Stage ?%/gthess of

3 [[6- [M(ﬁ}«zs,@,@g,d heshmsais by AnbiarHig SAFBERAINI: onieerivgy 1]-5-
]H@thﬂfﬁybﬂrmﬂmwﬂam}ammbl(bhﬁwimwmmxvmﬂﬂmwﬂﬁhnine 0
I/MIN T NH O ~\NJ~NH /6~N3\21—| IHN zH {IN kpNa N\~/N NH IV Yom/

A +

/‘N@%,,N CH %J 01130 A

mmoles) f (1,1-dim ) 3-[[6[F—
(methoxycarbonﬁm-piped%thyl 4- pyrlmldlny\jr;\ugo] N- 41\
[(phenylmethoxy) carbonyl]alanin nd 150 mg (1.5 mmoles) of /\©
2-amino-1.4,5,6- tetrahydropyrimidine (prepared according to R. F. Evan

J. Chennfixiord 3348@ 400 FR1SThinclésmbOf(djchinremelbdmpy) iS-$i6reloro-5-

%@HWJQQJ}IRMﬁHﬁJW]% ﬁ%n;ﬁ‘ﬁet[ﬁﬁ %MH”&]&%’&Q%@ ml of
q ne s.under v ereS| ue i ch matographed on

g‘lc% SARAL T Ec%lf%‘?épa 1 riTe TR WAL AT hal8F - AcBfrsa difter cooling

ﬁmar@esiacs@nznq@ungiwmﬂam%pt@r@tbebwdt@tmr&a isabisedédedlution

iofthedim Bfoafb&{at@mwmhekgaﬁwlq)hmls F&E;ﬁxétéﬂlllsﬁ&%@lu@u%us phase

t anol tezacetic acid ,85-15-2-2
qé%Q %Qf&? W]S 4 an écet?vﬁg ggqhe 4|E|0ﬂ%&—|% 8ﬁ§n8H}JI]iise7s7 er %ﬁd over
mqg@ﬁ_qgl@%lgl}q§ ,\]p.f)n 1h85s@vg]1| @H@}atgilg}nalﬁr THacuum. he residue is
Kh@HRGEIpIxd)on silicagel eluting with a gradient of heptane (100 %) to heptane-

ethyl acetate (50-50). 25 mg (Yield = 25 %) of the expected product is obtained in
the form of oil.

TLC : Rf=0.3 (silicagel, eluent: ethyl acetate-heptane 50-50)

IR (CHCL) : 3421(NH) ; 1724(C=0) ; 1585 ; 1501 cm-1(C=C, C=N)

1H-NMR (DMSO-d6) : 6 1.31 (s, 9H, tBu) ; 1.68 (bq, 2H, QILZ-Ch(C=O)) ;
1.87 (m, 2H, CH2-CH(C=0)) ; 1.87 (s, 3H, CH3-C=) ; 2.51 (masked, 1H, -CH2-CH-
CH2-) ; 2.80 (bt, 2H, -N-(CH2)2-(CH2)2-) ; 3.44 (bd, 2H, -N-(CH2)2-(CH2)2-) ;
3.62 (s, 3H, CH3-0) ; 3.71 (m, 2H, NH-CH2-CH-NH-) ; 4.22 (m, 1H, NH-CH2-CH-
NH-) ; 5.03 (bs, 2H, O-CH2-Ph) ; 6.35 bs, 1H, NH-CH2-CH-NH-) ; 7.34 (m, SH,
Ph); 7.63 (bd, 1H, NH-CH2-CH-NH-) ; 8.08 ppm (s, 1H, N=CH-N).

HPLC/MS : (1t = 17min) 528 (MH+) ; 472 (MH-tBu+)

Stage b)

Synthesis of 3-[[6-[4-[(1,2,3,4,5,6-hexahydro-2-pyrimidinyl)iminocarbonyl}-1-
piperidinyl]-S-methy1-4-pyrimidinyl]amino]-N-[(phenylmethoxy)carbonyl]alanine

*Cﬁi RN *G l::

CH2C12

0
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15 3.17 (m, 4H, NH-CH2-CH2-CH2-NH) ; 2.68 and 3.42 (2m, 4H,
N-CH2-CH2-CH) ; 3.30 and 3.62 (2m, 2H, HN-CH2-CH-NH) ; 3.73 (m, 1H,
N-CH2-CH-NH) ; 5.00 (m, 2H, O-CH2-Ph) ; 6.54 (bd, 1H,

NH-CH2-CH-NH) ; 6.77 (bs, 1H, NH-CH2-CH- NH) ; 7.33 (m, 5H, Ph) ;

8.04 ppm (s, 1H, N=CH-N). HPLC/MS : (rt = 1.9min) 1077 (2MH+) ; 539
(MH+) ; 440 (MH 20 aminotetrahydro pyrimidine+) Example 5 ethy| 3-1

[5- ethf’i eupxiure, of- 440 1HpardQ ¥ napneigsl diet 7 nt-dimsendetixl) 3-[(6-[4-
(hpﬂwmml}ﬂm)nbbme[l(ﬂmﬂwﬁnﬁ#tbymﬁwmﬁi@l@mmtﬂ-195
?{B}{Qé%ﬂ@ﬂ&'fyﬁc%&k Nidtdi and1 8 Dhe (N5 MRS & blakilol1 4.5,6-

~\ 16 mmoles) of thign chlorlde Is added to 4 m| of’

é‘fﬂ&ﬁ%%@é’é’r‘éﬂ“‘&‘&&:dl’ﬁ%‘ € raEF Bkt &y & GG pHeREEngohel 264, 2450-
Attrenid Gunted dicldoramiethtes. i¥ kel sonmbmmfeﬁmml(@.m 5 hours. The

rﬂﬁl@i@ﬁ) plediliprethydGndriled, 36+ dryness under vacuum and the residue is
&en ?:}gr%ﬁ gphth}flca eYu)[ egpf)&l)s ”dlquﬂd't% nﬁldmﬂf Irr‘xé% -wa%er a}cetlc

phen 0X )car on Ianln Iuoroace a e in ethano
%Céfbﬂwu‘?@éﬁﬁx?u?e is stirred for 30 minutes at -12C then left to return

to amib(emhgteiijpddature) a0l dfiadkpbeaate gratdGostiadngsd Sninbeform of an
gﬁ;g&maug'gghrgaction 31 medium is evaporated to dryness under
vacuum and the residue crystallizes from a mixture of diisopropyl ether

and ogﬁéatar‘i{ef-_%ﬂi ﬂﬁ\i‘%‘iﬂfﬂ’|§lffﬁ@?eﬂ‘%‘?ﬁ&‘é‘?féqd“ﬁﬂ%‘@}o‘)“@epacem acid

&2pktddproduct is obtained in the form of an amorphous beige solid.
TLC : R=NMIs (isesh-abens: diehiawmeiiane 4eetRenphWate-epgtia 77 (m,

S L O O o

.09 (matlO-CHZBCHZ GHE-DH) 0 18 acHRY2 @ms4Hh, MiEH2-CH2-CH) ;
N36GH2 3622 %ok 2H, HBE@HY-ZANEN, 378 M CHE-RIHEIEH-RHAS; 300 (m,

(ﬁlf ?(5'&5214}?:[3)535%3%?%(;13 57’5?{_| 2m 4H"%@§’22§J;§€fﬁ§‘4@§ gﬁz ~CH-
N”é)—ii )Bh); 2604 ppe 57 EolnNZHBMNLCH2-CH-NH) : 4.07 (q,
2H, CHIIEOIS) ; A39+, 1]9ﬂ;1rNHLOIH2{(2M—IPIIH) 5539 (§MaH:) ; 440 (MH-

GhfitdleRinydeo gnmné:l.paphthyridine) ; 6.86 (bs, IH, NH-CH2-CH-NH)
©7.30 (m, 5H, Ph) : 7.33 (bs, IH, NH-CH2-CH-NH)

Example 5

ethyl 3-[[S-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperi-
dinyl}-4-pyrimidinyl]Jamino]-N-[(phenylmethoxy)carbonyl]alaninate,
dihydrochloride

&%ﬁj mﬁpoﬁj

160 pul (2.19 mmoles) of thionyl chloride is added to 4 ml of ethanol cooled
down to —12°C under a nitrogen atmosphere and the mixture is stirred for 30
minutes. Then a solution of 354 mg (0.45 mmoles) of 3-[[5-ethyl-6-[4-(1,2,3 4-
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinyl Jamino}-N-
[(phenylmethoxy)carbonyl]alanine, bis(trifluoroacetate) in 13 ml of ethanol is added.
The mixture is stirred for 30 minutes at —12°C then left to return to ambient

temperature and finally heated at 40°C for 4 hours under nitrogen. The reaction
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15 7.58 (d, IH, H naphthyridine) ; 8.20 ppm (s, IH, N=CH-N). HPLC/MS :
(rt = 6.2min) 588 (MH+) ; 454 (MH-COOCH2Ph+) ; 437 (MH-
NHCOOCH2Ph+). Example 6 20 Synthesis
of4,6-dinydroxy-5-methyl-pyrimidine. 188HO OH O 0,-,,- + t3NVNH EtONa
Y yly O O G EtOH NvN' 102 ml (282 mmoles) of a solution of sodium

eth Iate at21 % in |s added to a solution of 7.5 g (94 mmoles) of

Mdmma%‘&ﬁw?. eSS HIFoYaeEh AN dBR Ereidi dty Sielligeg from a

tmmm%dnssgmmlrema anéihofpentineramdshiisiolid of filBenati(284mpo(F$3ld =

afshigstu dﬂ%bﬁédﬁ?éﬁﬁé’{t@slﬁb'@ﬁd% o atbaneh israddesbémmirilawes BYtid.
Stlr“n% Y?rniggrt l(li?lnt tegi] eenrtat l(ﬁll(-)rr%e I‘%@?Rtlﬁ? érl]}e ture I??égfcﬂfgtfg amd

ev ora ed to s underr&dite pressu
I}pllh ethyl acetate, water and acetic acid in order to adjust the pH

to 6. T (CEliiate3 k0(iIBO0RIORNE INMYShET S(Cee9SMEyWithepRters8o ; 1504
|ggpwga@obdﬁtlayj)§m§;)and finally with pentane. 7 g (Yield = 60 %) of
expec btained in the form of a_30 beige solid. TLC :

Rf=0. ﬁ(ﬁ%ﬂ%@?%@?ﬁﬂ 041t d el cHRo DR A rié: Kot QB 1GIIR-CH3) ;
A3 @y RN HR-CH2CHASTHBp il 187 (e, 2300, Q6 H4B), NeGHIsCH2-CH) ; 2.48
PclmCirHl\erM%Hé)??iWcﬂ 2B WMD) G2 ORESSH! (m L, N-CHO-CH)-

Y39 5- O 'B_B_ rll N N,
S ﬁ%@ﬁ?&%@% I s AT e
if 184401 BRE3ph Ss Hy S RE2rficHd- Mfﬁakéwtb(go@r:z OrGHLGHINB9 (g, 1H,
At OIHR-(GhMHEN S . 8n{pe2diyce (GHR Rt Clios InjdiurH, Is{t&hkgﬁthlj&iﬂhﬁe) ; 6.86
A e R R

acefate

wagt%\lg]fﬁgﬁél\?g af#%&é@“f@bﬂ@tésa é\\I/aSBIrﬁﬂ'ng to dryness under
reducEtPBieAMfr¢ (2 kPR i) (Y88IGMEE) v BF EMIdiGIOSUTH 2P hod taiBst(MH-
NICOgeid2Ph{silicagel, eluent: dichloromethane-pentane 50-50) |
H-NMR (CDC13) : ppm 2.58 (s, 3H, C-CH,) ; 8.51 (s, N=CH-N). 15 MS :
253-255 (MH+),

Example 6

Synthesis of 4,6-dihydroxy-5-methyl-pyrimidine.

. EtONa HO OH
\/oho\/ + HN__NH \")\/

- N N
O O a EtOH ~\~

102 ml (282 mmoles) of a solution of sodium ethylate at 21 % in ethanol is
added to a solution of 7.5 g (94 mmoles) of formamidine hydrochloride in 250 ml of
ethanol cooled down to 0°C and the mixture is stirred for 30 minutes ; then a solution
of 13 ml (94 mmoles) 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) and the residue is taken up in
ethyl acetate, water and acetic acid in order to adjust the pH to 6. The precipitate is
filtered then washed successively with water, isopropanol, diethyl ether and finally
with pentane. 7 g (Yield = 60 %) of expected product is obtained in the form of a
beige solid.

TLC : Rf=0.20 (silicagel, eluent: ethyl acetate- dichloromethane-methanol 50-
40-10)

1H-NMR (DMSO d6) :  ppm 1.73 (s, 3H, C-CH3) ; 7.88 (s, N=CH-N).

MS : 127 (MH+) ; 125 (M-H-).
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Synthesis of
6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyi]-5-
methyl-4-bromo-pyrimidine : Br N N DIMI DIPEANBrC N & +

Ki~I->__ KI-\: N N N_-/N r 70 ml dimett3@acetamide, 7.56 g (30 mmoles) of
4,6-dibromo-5-methyl- 20 pyrimidine in solution in 40 ml of
dimethylacetamide and 14 ml of diisopropylethylamine are added into a
singleSyaghesasthfskcdieamac anstisbryrimidies) of 4-(
1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidine released fromyits
salt. This miktureis heated at 140C for Z%%6urs then concentrated Br
dryness yhder Nreduced pressure (2 kPa). The residue obtained igltak

up in a 25 Mixture of water, ethyl acetate and a saturated solution of
sodium bicarbonate. The organic phase is separated and the aqueous

phaseqeaxitaced SV ALBHARIR oML G RTIIRCH ARG PAARRSIASN 18 ¢
drtle%ov r magne |ur£&ijlphaethe%b&g¢%}ve§1 Is evaporated off under bi
IR ?Iéugsu’fgg(rf 8 IS RELLIRN ObtantRd i WHEh & CLIEIP i Ly ambient
VATPSTAGET oA Eanrirom anXtite pettkereup in g ofiturexfdeeddyatorand isodium
Bcahiain &ﬂaiﬁkitbﬁtf@éﬁbﬁ)fiﬁdﬂiﬂbbEﬁWﬁ/RHWﬂr?ﬂaéEBﬁt_@!,tﬁlﬂ)ﬁGﬁd by washing the
tr o.dryn n chromatographed on silicagel elyting with a
R0 RIS R NS R ARSI SHRRE i SRR o
s lae degrssd it i onidd ayéfiowwpelveidicige solid is
(@taredlyield = 70 %) Preparation of naphthyridine in free amine form : 33

s R B e o

asic -

/AcO E]a#%m (éﬁ}; E?r]d'er er‘%sgﬁ%gﬁ iFtryﬂgéil.)'F eSS Sdkd
beforé@2aA2 fMEwell for 20 minutes in this solvent mixture. This
operafionthasst e reqaated, 3 lneasioars he-disasearot 9l yhepipdi@inyl]-s-

plete. After filtration of the resin and evaporation of the solvents, 8
gﬁ &ﬁé’g m?n%ﬁre‘?%)pgpfrpéguﬁ%phthyridine is obtained. TLC : Rf=0.33

(silicagel, eluent: | acetate (100 %)). 1H-NMR (DMSO-d6) : 6 1.7t0 g
1. ,6H,+NH CH2~-@H2- , N-OM2reH2-CHACHR) ;. 2.23 (s, 3H,

C é}/ .60 (m, : 3
NH-CH2-8H2-CH2) \2:07 and3.92 (2m, 4H, CH2-CHR-N CH2
and 7.05 (2d, 2H, CH=CH naphthyridine) ; 8.28 (s, 1H, NCH-N).
(FAB)70388(MimaB9tagetamilgntieis of (301 minedeh)y lethyi)s-dibromo-5-methyl-
Pithriaehy Hor [4s6luBich4-18Uraftydiar 1.8f  dimethylacetamide and 14 ml of
%BQHPXF EQBKIT‘inr}iiZII'léjI%?end!d%l_(frex{émIzgmsqugalren-ere%kel\ld flask containing 8 g
(36.8 mmoles) of 4-( 1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)- 1-piperidine released
from its salt. This mixture is heated at 140°C for 4 hours then concentrated to
dryness under reduced pressure (2 kPa). The residue obtained is taken up in a
mixture of water, ethyl acetate and a saturated solution of sodium bicarbonate. The
organic phase is separated and the aqueous phase reextracted with ethyl acetate. The
combined organic phases are dried over magnesium sulphate then the solvent is
evaporated off under reduced pressure (2 kPa). The solid obtained is washed several
times with diisopropyl ether then with pentane, 7.7 g of the expected product is
obtained in the form of a light brown powder. The filtrate is concentrated to dryness
then chromatographed on silicagel eluting with a gradient of ethyl acetate (100 %)
then ethyl acetate- methanol (95-5). 533 mg of expected product is obtained in the
form of a yellow powder. (Overall yield = 70 %)

nx

Preparation of naphthyridine in free amine form :
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15 [(phenylmethoxy)carbonyl]alaninate. rl PdjiCm, N E}\ N N CSF N-1
NON NvN O~O \ A mixture of 620 mg (1.6 mmoles) of
4-bromo-5-methyl-6-[4-(1,2,3,4-
tetrahydro-1,8-naphthyridin-7-yi)-1-pip88idinyl]-pyrimidine, 565 mg (1.92
mmoles) of (1,1-dimethylethyl)

3-amino-N-[t(phen Imethoxy)carbonyl]alaninatgazprepared accordingtoJ.
Med. @:%@rﬁ.(?@@l%{ymj(‘g)? i51digplerod)fraunith salo s hirsteguéralents of basic
cadsidysflAd desitB(negi{ 0O R NN s)peh this (dDHPZ 140 de@HetAnOEt mixture

B N P b rashed beforchand and Lot to swell

-)2,2'-bis(diphenyl-phpsphino)-1,1'-binap J .

T S S e T R E

i slesplasiementdivh ety | saliy 18- hminorishehfin diioxtjyoafolyd] resin and

@Iadyaﬁﬁeol r?é@tﬁé%é&aﬁtiﬁlf@t%)mgkzjfaffﬂiw&%hﬁ%rﬂ%dfé%%tained.
i is{dibenzylideneacetane) dipallagi an mg

Egn;(é qn??’n%l'%?%j&- 5‘2&%% %llu negné/)ﬁ-E&g%%%%%gwiﬁ]@inaphthyl are

then &M W Aittdréoid P AR dQhat &Iz fH 2 i ZsN-CH2-

THEreAHEANIXDLLE (s,eB/HpﬁTHBSIN {Q ay (s S HndH 2k SR WES G H 2 -

s s i s phe e

| S . Se

A it S S A SR B br ke B U CN

reduc®@SorEAdR)re 383 (k) 38PMHdillue is chromatographed a first time on

R e L i LA e e R S

chlaride-triethylamine-metha rom 50-50:0-0. -50-2-2. The

f)lrag%)t{ﬁ ré%%ﬁ{ Ws'Bm%rﬁéé‘%XqJé' iyl %rglﬂmé&%n alumina eluting

Wishenykmethexyrsapeaytalaethgiene chloride 50-50 then with ethyl

a diisopropyl ether,50;50. 360 mg(_ YNiA%Id = of expected

p cts abtained in the rﬁ(of an amgrphous|whjtelsolid. 5 TLC,; Rf =
O%I, lugrit *rﬁ'e:ﬁgmne chlori haripl 95-%). IR H,Cﬂﬁ ]<
3435 (NH) IY1¥(C=0) ; Joaé. | 555.150%cm-| N
(Heterocycle+Mmatic+AmidMP@(@@DClB) '8 1.47 (SVQN, “389!\'0

1.94 (s, 314, C-CH3) ; 1.75 to 2.05(m, 6H, CH2-CH2-CH2-NH and /©

CH2-CH-CH2) ; 2.60 to 2.77 (m, 3H, CH2-CH-CH2 and 10
CH2-@HmEREeNpf) 6203 d BO0niamlesH, of HRbErzors-Blethsdid14-+(1,2,3,4-

SefkdHpar@t 8-naphthyridin-7-yl)- 1-piperidinyl]-pyrimidine, 565 mg (1.92 mmoles)
of (1,1-dimethylethyl) 3-amino-N-[(phenylmethoxy)carbonyl]alaninate (prepared
according to J. Med. Chem.(2001), 44(8), 1158-1176), 340 mg (2.25 mmoles) of
caesium fluoride, 73 mg (0.08 mmoles) of tris(dibenzylideneacetone) dipalladium(0),
100 mg (0.16 mmoles) of S(-)2,2’-bis(diphenyl-phosphino)-1,1’-binaphthyl in 50 ml
of dioxane is heated under reflux for 5 hours. After cooling down another 280 mg
(0.96 mmoles) of (1,1-dimethylethyl)3-amino-N-[(phenylmethoxy)carbonyl]
alaninate, 340 mg (2.25 mmoles) of caesium fluoride, 73 mg (0.08 mmoles) of
tris(dibenzylideneacetone) dipalladium(0),and 100 mg (0.16 mmoles) of S(-)2,2’-
bis(diphenyl-phosphino)-1,1’-binaphthy] are then added and the reaction mixture is
heated under reflux for 5 hours. The reaction mixture is evaporated to dryness under

reduced pressure (2 kPa) and the residue is taken up in ethyl acetate, water and a
saturated solution of sodium bicarbonate. The organic phase is separated, dried over
magnesium sulphate and the solvent is evaporated off under reduced pressure
(2 kPa). The residue is chromatographed a first time on silicagel eluting with a
gradient of ethyl acetate-methylene chloride-triethylamine-methanol from 50-50-0-0
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CH2-CHZ-CH2-NH) ; 3.66 (m, 2H, NH-CH2-CH-NH) ; 4.45 (m, 1H,
NH-CH2-CH- NH) ; 4.95, 5.25 and 6.20 (3m, 3H CH2-CH2-CHZ-NH
NH-CH2-CH-NH, NH-CH2- CH-NH) ; 5.12 (s, 2H, CH2-Ph) ; 7.35 (m, 5H,
Ph) ; 8.29 ppm (s, N=CH-N). MS : 6023MH+) : 546 (MH-tBu+) ; 412
(MH-COOCH2Ph+). 15 [an) (0.625 % EtOH) : -4.5 Synthesis of
- thyA-6+d-( -tetrahydro-1,8-naphthyridin-7-yD-I- . .. .
iy y.ﬁ%nﬂffé%ia?ibﬁa%- SHAROANRRL £ dckiond time on alumina
B eeitgyrecof §piepenmribp anoitoride $9950) thorowth\athi ppptate-
AisdpreipN OhE SO-SINIZBMHMEN(Fiold 357 1t (. 58peundigspdict is obtained in
f‘l’i‘;‘ﬁ*m?; h%ﬁe&;@ }ﬁ%&%i-c?fﬁ%fi@ll_&g{%}izd%j{] iopyrimidinyl]amino N
etra -1,8- 1din-7-yl)-I- -4- s -N-
[(phenyimet T/)@grk%r‘kﬁ]aaﬁﬁhﬂ&?é‘ rENRCOF &f@ﬁf&?ﬁﬁ{ﬁm]lg Iped
with 3R 6EMEIdroacetBacidMtihmbiditifen(ter@ure uhdi83nkS sttty cm-1
st cdidspReaatRacosdng.to TLC (silicagel, eluent:
CH2CJ2; < Ac0 =10-1-1). . Tolu j the reactio
mixturiegllé eva @M'ﬁ ageéjégu%éeﬁ‘é Uf’gg g%?gghéeﬂg()z ﬁ-”%%t % '§5(m’
@&Ez%@i@ﬂ%@ﬁéﬂmﬁﬁh@%&ﬁpﬁ idil| GrorAttnGRb-WihGH: and
T, 1O I Nidh ;phaBeshih Y Wisomprotty] SHeCHMN-UHEIOERE; i8.42 (m, 2H,
fi ielq 7:73. 94 Reifar e
‘i‘ﬁ%ﬂ%}%—’%ﬁ“ﬁ% el AR O Bl L TR, -l
R D A bt A HoGHBhich i HoN B g e, NE-Cr-
$HINH) 15113 -(MR,(CBEPD) ; 68.1506ySIBHPIE ; GRP;phdtoN=0BI(M). 6H,
CH2-QI: G0d23NiHLand 4R HRaHR) 4 12 (Rift- 0o HPH 2 CH2-CH2-)
; 2.96§t1, hHg %5 %%?HQZ%H) :3.21 and 3.83 (2m, 4H,
N-cHEREHZ-24.12 O ), N-CH2- cH2-CH2-) : 3.83 and 4.05 (2m,
2H, NByvathesie Hof H3-{ (8 -saethy 6 (Gl @ A A Gxtraipdyo- 5.8 myphthpiridin-7-y1)- 1-
iz annh)-4 pentidihi Jahinagrhyipting) metéx (heatdaitlanhes (M,
%8% b?oﬁc?e@g) 1H, NH) ; 8.22 (d, 1H, H naphthyridine), 8.22 (s, 1H, 5
N=CH-

N): 9.62 ppm (bs, 1H). MS : 546 (MH+) : 412 (MH-COOCH2Ph+) ;
5AAYMVRH-) ; 436- (544- OCH2Ph-) ; 1089- (

MO mIeZ\IK )
N N
AN NH _—

[an] (0.60 % MeOH) :

350 mg (0.58 mmoles) of (1,l1-dimethylethyl) 3-[[5-methyl-6-[4-(1,2,3,4-
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl}-4-pyrimidinylJamino]-N-
[(phenylmethoxy)carbonyl]alaninate in 15 ml of dichloromethane is stirred with 3 ml
of trifluoroacetic acid at ambient temperature until the starting product disappears
according to TLC (silicagel, eluent: CH2CI2-MeOH-H20-AcOH 90-10-1-1).
Toluene is added and the reaction mixture is evaporated to dryness under reduced
pressure (2 kPa). The residue is solubilized in the minimum amount of
dichloromethane with a little methanol then poured into diisopropyl ether. The
precipitate is filtered. 330 mg (Yield = 73 % expressed as ditrifluoroacetate) of
expected product is obtained in the form of a white solid.

TLC : Rf=0.44 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1)

1H-NMR (CDCI3) : 6 1.96 (s, 3H, C-CH3) ; 1.80 to 2.05 (m, 6H, CH,-CH,-
CH,-NH and CH,-CH-CH) ; 2.76 (t, 2H, NH-CH2-CH2-CH2-) ; 2.96 (t, 1H, N-



10

15

20

25

30

Preparation of naphthyridine in free amine form : 22 g of naphthyridine is
displaced from its salt by 6 mass equivalents of basic amberlyst A21 resin
(resin of R-NMe2 type) in a CH2CI2 / MeOH /AcOEt mixture 1/1/1 under
stirring for 30 minutes. The resin is waghed beforehand and left to swell
15 for 20 minutes in this solvent mixture. This operation must be repeated

3umes.far _dis meng of t salt mplete Aft r filtration of the
SRt B AT AS. BB B iy r o 2t N-CE2-
KA RteVHNe3i8 bandiddls. @m2mm¢§ﬂk€@§wweﬁt5@ﬂwlléhdtﬁ{e€H2 -CH-
(&80 Y950Hs NIIROCMBPHI, )6 F01(d, toHL EnbphtRitidik) Clﬁ%&tﬂa GHZNE) ;

AR TSYBATE Gotle o 8 (b HECH S
(&h&ﬂﬂ“blﬂzﬁ%:mnmb&:i-@cmz) 6.3 and 7.05 (2d, 2H, CH=CH
naphtdinels S(RB{GS) 1HIN=SEHINOOSIPAB) :; (5440.0A-51iN anBa.8(544-

BOHARBIM 65289MEH)) Synthesis of ethyl
N-(alp é@ 65 -3-diaminopropionate. JI0 0 H,N' "OH H2N O'\ HN HNvr

0 SO & AR 25819 nil (168 mmoles) of thionyl chloride is
added dropwise and at OC into a single-necked flask containing 26 ml of
absolyeAiae 9l This mixture is stirred for about twenty minutes at AT

then 8.4 mmoﬁes& I h[% -L,2-3- d| mino- propionic acid is
addeéP?ogl) nmono 1@&' mm 853 appears. 30 The

reactigf &%@@%@Mn&kéﬁtﬁpm&xﬁmysf&lgwo@ s ededng dbbasic
aneheriphnuies, ibrs QkEie L DRCDINES 6/pa))in3s GHIETILOMBOEOWBMIRE mixture

%9&91%&%#&9%@&@}%?&9&@?3? §ﬂﬂg lRuid bs,2kial %gﬁﬂ%nwff&bm swell

fopropyl ether.isad he expected product solidifies, t

ApSthatamESs Fa oy aatusm i usidliopatation sy hﬁﬁ%ﬁﬂ“é‘&#v@a?é?es for
ahisplacaratateofitise @l tor htecbayildionAdtesoffitrai dxicaf o edsin Tanel @xgpoiation

W@?@%l%ﬁ%oﬁ@@% @Gﬂrﬁ%ﬁe@%{?’é@xﬁ'ﬂﬁﬁ@fﬁiﬁ%@o‘%&iﬂ@&ed with ethyl
o R SR IR oo
yellom}lﬂfw&ﬂw(ﬂﬂﬁhe @sitélr‘m 188 GmitdlidNH-CH2-CH2-CH2, N-CH2-
CH2-CH-CH2);2.23 (s, 3H, CH3-) ; 2.60 (m, 3H, CH2-CH-CH2, NH-CH2-CH2-
CH2) ; 3.23 (m, 2H, NH-CH2-CH2-CH2) ; 2.97 and 3.92 (2m, 4H, CH2-CH2-N-
CH2-CH2) ; 6.3 and 7.05 (2d, 2H, CH=CH naphthyridine) ; 8.28 (s, 1H, N=CH-N).

MS (FAB) : (rt = 0.50 min and 2.80 min): 388(M) ; 389(MH+)

Synthesis of ethyl N-(alpha)-Z-L,2-3-diaminopropionate.

0 0
HZN/\(“\OH N 0
HN o

12 ml (168 mmoles) of thionyl chloride is added dropwise and at 0°C into a
single-necked flask containing 26 ml of absolute ethanol. This mixture is stirred for
about twenty minutes at AT then 2 g (8.4 mmoles) of N-(alpha)-Z-L,2-3-diamino-
propionic acid is added to it in small quantities, a white cloudiness appears.

The reaction mixture is then taken to reflux (78°C) for 2 hours (after heating
for a few minutes, the solution becomes clear).
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(Yield = 63 %). TLC : Rf = 0.41 [ Silicagel, eluent: methylene

chloride-methanol (85-15)and 10 2 % of water-acetic acid(1-1). 1H-NMR

(CDC13) : 1.33 (t, 3H, CH3-CH2-0) ; 2.53 (m, 2H, NH2-CH2-CH) 3.15

(m, 2H, NH2-CH2-CH) ; 4.22 (g, 2H, CG343-CH2-0) ; 4.42 (m, 1H,

NH2-CH2- CH-NH) ; 5.85 (m,1H, CH-NH-CO) ; 5.15 (s, 2H, O-CH2-Ph) ;

7.35 (m, 5H, Ph) MS (FAB) : (rt =0.51 min and 1.2 min): 267(MH+?

533@,@#19{)0(1 1@@@@3@0@&3@@@%@@@@ Fiiess, a ye low liquid is

JpieHed 1@ BHieleisabyshol tiBenaphddyd dirhe expebtdal pesidioy Helidifies, then the
d@ ity nyrt@mtoytﬂaanmlé%&t&tenymmwcmommty'@ettatet“ cthyl

Heim

d(SF&NAP /\ N | \N 20 A mixture of 1
i‘frélV )aof%“ti?tﬁfl 2S% a“etratya?&}% hh“&ﬁ‘tﬂ%‘&rnT e organic phase is
ﬁmm@mmm%mmwta@bmmpmmmm ethg? ap¢Bue8The combined

ORARspRis@tavé M'B%Nﬂ“%ﬂ@ﬂmm ?ﬁﬂﬁi@&%@?ﬂ%ﬂs@i%ﬁ[‘%%’vﬁorawd off

heated underr flux f r4 ours in th Q enc 6 686 moles
€r va g (g a1C ﬁ@ W 01l 1 1ne IS t S Cr 1n Ircc amine form
of caesium uorld m 5( moles

@Yzelﬂlg(éﬁp?fénylphosphmo) 1,1'- blnaphthyl and 230 mg (245 moles) 25
of tris(DIbenzRiiceNeHC e Bitich gehasladisnmtelipldit rehiotide-methanol (85-15)and

b 3 dipethyaihansy Hte react|on mlxture is then taken to temperature
for the addition of 230 mg 2245

tns(dudéh?{}}f{}%ﬁ‘é?éé‘@ne)d?pﬁlé‘d%@?&r%%?a&a rltaRdA S Fe B H2sCH)
Holff <A R, QY HIRAG NG Deds2 (i 216 CHBETHIMO) td. ARy (resd B iH2-CH2-

t@fk{iNHP I8 85 34, mi@tmme@n §ttw S08{ats.@NY PIRALYIEG s:hss’ltt;to )

of so e q

phase is e@:%%crf (?r\?wt {Ihyf acela 3 igﬁmé :?ggééﬁ;ﬁt ses are
dried (¥br (ARG Gahhate and evaporated to dryness under
vacuusynilﬁwisesidﬂe ah:_womqm[amm,e%ontsttm@ﬁbwima&m@ﬁauﬁmyl) 1-

éﬁtﬂngt&?eﬂé&fh )S}L?t%%ﬂl Mﬁi%b?ﬁl age uent 8%%?)g¥h1ﬂlanlnate

ellow ol TLC
acetate 1H-NMR (CDC13) : S 1.25 (t, 3H, CH3-CH2-0) ; 1.80ta 2 05 (m
9H, NH- 5 CH2-CH2-CH2, N-C CH2 CH CH2, CH3-C=C-) ; Qf

3H, CH2;,CH-CH2,
= v=/ szdbaJCsF/BINAP ‘Z_<

A mixture of 1.9 g (4.9 mmoles) of 6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-
7-yl)-1-piperidinyl}-5-methyl-4-bromo-pyrimidine and 1.62 g (6.08. mmoles) of
ethyl 3-amino-N-[(phenylmethoxy)carbonyl] alaninate, is heated under reflux for 4
hours in the presence of 1.06 g (6.86 mmoles) of caesium fluoride, 310 mg (490
pmoles)of (2,2’-bis(diphenylphosphino)-1,1°-binaphthyl and 230 mg (245 pmoles)
of tris(dibenzylideneacetone) dipalladium(o) in 40 ml of 1,2-dimethoxyethane. The
reaction mixture is then taken to temperature for the addition of 230 mg (245
pmoles) of tris(dibenzylideneacetone)dipalladium(o), then again taken to reflux for
16 hours.

After cooling down the solution is concentrated to dryness then taken up in a
mixture of water, ethyl acetate and a saturated solution of sodium bicarbonate. The

organic phase is decanted and the aqueous phase is extracted with ethyl acetate. The

N

combined organic phases are dried over magnesium sulphate and evaporated to
dryness under vacuum. The residue is chromatographed on silicagel with 100 %
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NH-CH2-CH2-CH?2) ; 2.95 and 3.93 (2m, 4H, CH2-CH2-N-CH2-CH?2) ;

3.45 (m, 2H, NH-CH2-CH2-CH2) ; 3.68 (d, 2H, NH-CH2-CH-NH) 4.23 (t,

2H, CH3-CH2- 0), 4.45 (m, 1 H, NH-CH2-CH-NH) ; 5.10 and 5.17 (syst

AB, 2H, O-CH2-Ph) ; -6.41 and 7.18 (¥d, 2H, CH=CH naphthyridine) ;

7.35 (m, 5H, Ph) ; 8.27 (s, 1H, N=CH-N). 10 HPLC/MS : (it = 0.48 min and

2.9 min): 574 (MH+) : 440 [MH - Z+] ; 287 [MH - (tBu - Z+)] [aJu (CHC13) .
stﬁYd.%%éatﬁo}(rhztﬂ))ﬂf&métﬁglm&]fﬁma@blﬂ}n?w’a:tm\fpml 2gppdeqysilpw oil
EyibB+4898)704,HCI 1.15 g of ethyl

3_-[[6-_[1_‘1£t12:’ﬁf"&tﬁ.t!%*{Xﬂf@_&é@?éﬂ?&mﬁmd}@é?hyi)aéetllé

iperi -0 =4-pyrimi nol-N- m X ny

inatel BB D G T L B e L -

SRS 5 Znel- A3 iH2- 6L HR e GdRrfioTCm us? réntain b Hhehl-CH2,

N6bOHDCH Bilupeglined M98 ¢ty em,ecﬁza%mmgﬂ_msg{%n,derﬁs (m,
EriRG {de-sglidifiest ' oye

et e

iQ¥iifetd b N Bl %&i%lﬁearﬁ%ﬁ&A@&td‘rﬁnﬁﬁ’éé&%%%; -6.41

jpatk 7y B G Sl (e i bbtapteblyfilint =7 33 04), EMaRtple 827 (@pHkiorChi-N).

naphtiggpidinas freq aoing farand 326i0f rsaa*t&miuznemctusﬁkacjzdr] ; 287

f its salt S mass equivalents of basic’ amberlyst A21 resin (resin of

m&i@b‘% ]a CH2C12 / MeOH /AcOEt mixture 1/1/1 under stirring

for 30[MlndtdICINerE 788 washed beforehand and left to swell for 20

minut@sdmaikisnsetvienh pavdekridats operation must be repeated 3 times
for the displacement of the salt to be complete. After filtration of the resin

and 30 evaporation of the solventg, 8 g (36.8 mmoles) of free

naphthyridine is obtained. 38 TLC :/Rf~-0.33 [silicage ent: ethyl
acetate (100 %)] 1H-NMR (DMS@%@@S @4@5@11,
NH-CH2-CH2-CH2, N-CH2- CH2-CH{CH2)i2.23 (s, 3H, CH3-) ; 2.60 (m,
3H, CH2-CH-QHZ2, -CH2-CH2-\CH2) ; 3.23 (m, 2H,

NH-CH2-CH2- ; and 3_92& 4H, CH2-CH2-N 5 CH2-CH2) ;
6.3 and 7.05 (2d, 2CH=EHhaphtksfidine) ; 828 (s, | R, N=CH-N). MS
(FAB) : (rt = 0.50 min and 2.80 min): 388(M) ; 389(MH+)

MW =610.15
M F =C31H39N704 HC

1.15 g of ethyl 3-[[6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-
piperidinyl]-5-methyl-4-pyrimidinyl]amino]-N-{(phenylmethoxy)carbonyl]alaninate
are solubilized in a minimum amount of methylene chloride. This solution is poured
into ethyl ether, the solution must remain clear. Then, 2.65 ml of 2N HCl diluted in a
little ethyl ether is added dropwise, under stirring. The hydrochloride solidifies, the
supernatant is removed, then the residue crystallizes from isopropyl ether. Then a
solid is obtained which is filtered, rinsed with ether then with pentane. After drying,
890 mg of a pale yellow powder is obtained. (Yield = 73 %)

Example 8

Preparation of naphthyridine in free amine form :

22 g of naphthyridine is displaced from its salt by 6 mass equivalents of basic
amberlyst A21 resin (resin of R-NMe; type) in a CH,Cl, / MeOH /AcOEt mixture
1/1/1 under stirring for 30 minutes. The resin is washed beforehand and left to swell
for 20 minutes in this solvent mixture. This operation must be repeated 3 times for
the displacement of the salt to be complete. After filtration of the resin and
evaporation of the solvents, 8 g (36.8 mmoles) of free naphthyridine is obtained.
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Synthesis of isopropyl N-(alpha)-Z-L,2-3-diaminopropionate. 1x0 H,N OH
H2N' 'O~ HN O SOC12 HN~O + OH O O 46 ml (840 mmoles) of thionyl
chloride is added dropwise and at OC into a single-necked flask
containing 125 ml of isopropanol. This38ixture is stirred for 10 about
twenty minutes at AT then 10 g (42 mmoles) of N-(alpha)-Z-L,2-3-diamino-
propionic cidFj_s added to it in small quantities, a white cloudiness

e

appeals-Gh&felcolsilinaslesbent Fibdacesietlid #8L) for 2 hours
(after AHSNNHY DMSRWGindtds] thoe Isdfution dEcdIHeSHRAN2AMHP, N-CH2-

C@HQEGI@'QYHBP]EEZSOkldEi(?,'Hi,s@flﬁﬁbe_P@%@%&?ﬁ'ﬁ?@ﬁ%ﬂ?—@ﬁ!@?ﬂﬂﬁ{é—%Hz-
e IC 0] S e( e expecie ro

e e N T e e L S g A A G2 N
LA b varend gy i ebieChl i aphthpddintti 828 f(sotilidy=CH-N).
bicarbBISiFAB)e: OrganisPhasaid Zepaiaipdesineizguaeps phase is

again ' .Jybec ined organic phases are

e S e S B OB o 20

under vacuym. 7.4 g of a white powder is obtained, it is the ester in rez/l\

amyre igld = 42 %). TLC : Rf = 0.5 [ Silicagel, elught:

chloridegfnethgnol (85-15)and; 2 % of water-acetic acid(1-1). 1H;NMR

(CDC13) :@ﬁ.ZS (d, GH, CH3<CH-CH3) ;%P%0 (m, 2H, NH2-CH2-\Z§|8:H)

3.10 (m, 2H2 NH2-CH2-CH) ; 4.38'(m, 1H, NH2-CH2-CH-NH) 5.10.6m, 1H,

CH3-CH-[CH3) ; 5.15 (s, 2H, O-CH2-Ph) ; 5.2 (m,IH, CH-NH-CO)} 7.37 (m,

5H, Ph (FAB) : (rt =0.52 min and 2.09 min): 281(MH+) ;

239(M ) [a]Jo (CHC13) = +15.02 Synthesis of isopropyl

3-[[6-[4:(1,2,3,4-tetrahydro-1,8-naphthyridjn-7-yl)-1- 30 o -

piperié%;?ﬁg@%etlﬁy (Q%gg/r?rﬁfgfﬂg}%gﬁﬁcﬁ] -ﬁé@ﬁ%ﬂf@ﬂ%@)ﬁ’éﬁ%ﬁn@lf&lg‘m a

sinatengokednflask cyntaining 125\minoP dRpreBingbFThBINARUGME #tirred for

mﬁnturmhﬂyﬁrgx(&é’s%mnglﬂﬁhot% g.(d42 mmoles) of N-(alpha)-Z-L,2-3-diamino-
-[4- r ro-1.8-na ridin- i :

il Ao RS b o RO s, o it ploutiness appsii o)

of he reaction mixture’is then taken to reflux (78°C) for 2 hours (after a heating
for a few minutes, the solution becomes clear).

After cooling down the solution is concentrated to dryness, a yellow liquid is
obtained to which isopropyl ether is added. The expected product solidifies, then the
supernatant is removed and the residue 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 is again extracted with ethyl acetate. The combined
organic phases are dried over magnesium sulphate then the solvent is evaporated off
under vacuum. 7.4 g of a white powder is obtained, it is the ester in free amine form
(Yield = 42 %).

TLC : Rf = 0.5 [ Silicagel, eluent: methylene chloride-methanol (85-15)and
2 % of water-acetic acid(1-1).

1H-NMR (CDC13) : 6 1.25 (d, 6H, CH3-CH-CH3) ; 1.60 (m, 2H, NH2-CH2-
CH) 3.10 (m, 2H, NH2-CH2-CH) ; 4.35 (m, 1H, NH2-CH2-CH-NH) 5.10 (m, 1H,
CH3-CH-CH3) ; 5.15 (s, 2H, O-CH2-Ph) ; 5.2 (m,1H, CH-NH-CO), 7.37 (m, 5H, Ph)

MS (FAB) : (rt =0.52 min and 2.09 min): 281(MH+) ; 239(MH-ipr+)

[a]p (CHCI3) = +15.02

Synthesis of isopropyl 3-[[6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-y1)-1-
piperidinyl]-5-methyl-4-pyrimidinylJamino]}-N-[(phenylmethoxy)carbonyl]alaninate.
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5 isopropyl 3-amino-N-[(phenylmethoxy)carbonyl] alaninate, is heated
under reflux for 5 hours and 30 minutes in the presence of 825 mg (5.41
mmoles) of caesium fluoride, 241 mg (386 pmoles)of
(2,2'-bis(diphenylphosphino)-1,1'-binaptithyl and 180 mg (193 moles) of
tris(dibenzylideneacetone) dipalladium(o) in 40 ml of 1,2-
dimethoxyethane. The reaction mi m%rg is then taken to temperature for
the addition 10 of 180 mg (245 pmates) of trls(dlbenzylldeneacetone)

dipalladium(o), then again taken to,eeflux for 16 hours. The next day,
reaction mixture is heated for another ur§ afte avmg added 180- \/@
(193 mgtes) of tris(dib [ 77/

ylideneaceéfone){ipatadiup (o After cooling
down t%@g@ﬁ&ntrmed to drvness then taken a mlxtur of
15 water | acefatevadd a saturagigg.seldtign.ef sodium ate. /
The organic phase is decanted andhe agueous phase is e ith=/

ethyl acetate. The combined organic phases are dried over magneS|um

SU|ph%enﬁlef'eV§pP@E@ 186 SRS H?ge[ﬁ Q%’grﬂ t&?ﬁiﬁé}d?% Iﬁaphthyrldm—

on SI| eI with 100 % _ethyl acetate
exﬁm gﬁ’d%‘ﬂé’ﬁ é TroRerByBIdR s e yéﬁ&gzégﬁe%lfs) of
isggr%ytrﬁ@mﬁmmm)@mhaageﬂmmmm@% gltmjhateetatchdited| Miler reflux
@D@h%hr@ah@@(ﬁ%ﬁﬁte@%% ncd 88 89521g 49"1‘1&1%1&35) of caesium

glﬁ ‘g‘hzé ?’29@@ §‘£ﬁ 'binaphthyl and

R regdN- emszl@ms“ trssa%beﬂzﬁsimawm@ﬂm@m@) i8.46 (el of 1,2-
AinihbGlahaznt]-Nid) reb &b ik s -G takdn-H mperh (8 fdHthe addltlon

GH3se |_1|n§|ﬂ§25 ?l. 1(3%) ﬁt%@lﬂ%& ée@}eé&%ﬁggei ﬁ%z@l&%g en agam

hth
i?%"hﬂg r§88 (MH+) ; 454 [MH - Z+] ; 412 [MH - (ipr - Z)+]
30 laif (@H@(I@az,%l& TeasioRomtionie hidatedyfiroaindditoted: Hiurs Mfter Having
HEdJ1 80Wme2¢199 MIEOEQ)?’%JTW ?ﬁ%ﬁ&gﬁ&ﬁ&&tdﬁgpr@ﬁ’)\éllladlum(o After

5%@1['4 e e SORMER & LR EORR 0 (R hen ks ws i e of

Nidtse et yl acetate and a saturated solution of sodium bicarbonate. The organic
phase is decanted and the aqueous phase is extracted with ethyl acetate. The
combined organic phases are dried over magnesium sulphate and evaporated to
dryness under vacuum. The residue is chromatographed on silicagel with 100 %
ethyl acetate. 1.52 g of expected product is obtained in the form of crystals yellow
pale (yield = 50 %)

TLC : Rf = 0.18 (silicagel eluent: 100 % ethyl acetate

1H-NMR (CDCI3) : § 1.27 (d, 6H, CH3-CH-CH3) ; 1.83 to 2.05 (m, 9H, NH-
CH2-CH2-CH2, N-CH2-CH2-CH-CH2, CH3-C=C-) ; 2.72 (m, 3H, CH2-CH-CH2,
NH-CH2-CH2-CH2) ; 2.95 and 3.93 (2m, 4H, CH2-CH2-N-CH2-CH2) ; 3.45 (m,
2H, NH-CH2-CH2-CH2) ; 3.68 (d, 2H, NH-CH2-CH-NH), 4.50 (m, 1H, NH-CH2-
CH-NH) ; 5.07 (m, 1H, CH3-CH-CH3) ; 5.12 (s, 2H, O-CH2-Ph) ; 6.42 and 7.18 (2d,
2H, CH=CH naphthyridine) ; 7.35 (m, 5H, Ph) ; 8.28 (s, 1H, N=CH-N).

HPLC/MS : (rt = 0.48 min and 3.03 min): 588 (MH+) ; 454 [MH - Z+] ; 412
[MH — (ipr — Z)+]

[a]p (CHCI3) =+ 0.7655

Formation of the hydrochloride :
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is solubilized in 20 ml of methylene chloride. This solution is poured into
ethyl ether, 5 the solution must remain clear. Then, 3.23 ml of 2N HCI
diluted in a little ethyl ether is added dropwise, under stirring. The
hydrochloride solidifies, the supernatafifis removed, then the residue is
crystallized from isopropyl ether. Then a solid is obtained which is filtered,
rinsed with ether then with pentane. After drying, 3.44 g of a white powder
is obtained. (Yield = 85 %) 10 Example 9 Synthesis of
4,6-dibromo-5-ethyl-pyrimidine HO OH POBr3 Br Br NIA/N NN A mixture

of 2.8 g (20 mmoles) of 5-ethyl-4,6-dilydroxy-pyrimidine (marketed by
Aldrich) and 8.85 g (31 mmoles) of,ghQsphorus ox ide is taken to 15
160C for 1 hour. After returning to amkient jfemperature, the reaction

mixture is poured in mixture of ice, @ saturated solutlon of sodium
bicarbonate and ethy| ater :?d{iantmg the organic phase is
washed with a saturated_sglution,6 s_c_)/dlum bicarbonate, followed by

drying over magnesium sulphate and the solvent is eliminated by
evaporation under reducgd pressure (2 kPa). The residue is 20
chromatographed on sHmagafaekutmgathh a gradient of 100 % heptane to

h;epta@% y|<ﬁdtef§6 ré%ytﬁo ¢ YI@@%&&@&@ ks, @wﬂcﬁelrﬂyn) 1-
Ol ex roauc oDIal IC as It IS owl
PTG E e PYffuen H%Yipfféﬂfﬁ Pl ot iapipate
m_sésblhaahwdié@l £ ppethy lang shlerdo Tisoseleios is. n@(pdsmto ethyl ether,
€Hd 3dTiktidh ;rduSOrétnatitlciedlr @hb’i)), ﬁl@atﬂﬂmlﬁ HOI Hitfedd-IN)aNiGile 261 ether
H : 4

l%/It)r‘ci;‘r%ﬁ’f)i é‘%énga’ [m%f}ZSCg}%t trahyd %gd?f %%ﬁﬁ ?hf/?ul lifigs, (hy supernatant is
M Sdsa) hsynm?d irrsilug A9 orystalfized fromg a%OpmwA ﬁt\\m}wmp gaoqlid is
'abiinbd\Nwhintixtufdtered, GihseGwithnthelebgofvith pentane. After drying, 3.44 g

beadvhitetraiios/sltapipgriayi-1 & agphthyridine, tris(trifluoroacetate)
(prepared according to Patents EP1065207 or

Example 9
Synthesis of 4,6-dibromo-5-ethyl-pyrimidine

POBr3
HO ‘\ OH N Br l\ Br

N

=N Nz

A mixture of 2.8 g (20 mmoles) of 5-ethyl-4,6-dihydroxy-pyrimidine
(marketed by Aldrich) and 8.85 g (31 mmoles) of phosphorus oxybromide is taken to
160°C for 1 hour. After returning to ambient temperature, the reaction mixture is
poured into a mixture of ice, a saturated solution of sodium bicarbonate and ethyl
acetate. After decanting, the organic phase is washed with a saturated solution of
sodium bicarbonate, followed by drying over magnesium sulphate and the solvent is
eliminated by evaporation under reduced pressure (2 kPa). The residue is
chromatographed on silicagel eluting with a gradient of 100 % heptane to heptane-
ethyl acetate 50-50. 3.92 g (Yield = 74 %) of a light brown solid of expected product
is obtained which is used as it is for the following.

TLC : Rf=0.5 (silicagel, eluent: heptane-ethyl acetate 90-10)

IR (CHCl;) : 1538 ; 1503 (C=C, C=N)
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WO 0078317) and of 25 g of Amberlyst A-21 resin (origin Fluka 06424
washed beforehand with a dichloromethane-ethyl acetate-methanol
solution 1-1-1) in 150 ml 10 of solution of dichloromethane-ethyl
acetate-methanol 1-1-1 is stirred at anftient temperature for 1 hour. The
mixture is filtered and the resin is washed with the ternary solution The

e SRR SR TR IS T, B

dpetatun (s YdriNeChliNhree times. The filtrate thus obtained is
concemt%mm@ssw@wﬁscﬁduyedwm Pa) producmg 1.4

g of fr in 6.0 (7. 0les) lo]¢ 05 rimidi )
200 $&;?q5n mgthyﬁgocré%r&e&mde dg Sﬁ‘ P% dusoé)rrc}?g ethy?g RX‘ rré(g%ge%l)l
BipsRdiexipeHeMdned by heating at 100C for 3.5 hours. The react|on

mixtuge is evaporated to dryness under reduced pressure ( kB ) and the

with a gradient of 100 % heptane to heptane- ethyl acetate 50-50. 1.5 g
(Yield £ R¥aob X169 Q@Ml@s?@ﬁ[ﬁ?ﬂéﬁ%ﬂ?&% A& ? Bidftin y1)-1.8-

?g;'z?gllz 1'201% 4§|é(f%§u a%rgért'iagée ?%t)@;,bee é%%gr jxg%l acefa_atlg?lts EPl%)65207 or
(WEDEE§3Ie muasineiidP BHoR Pelml(@m@c&i) re@im. 2Grigii8 HuBi DE3RKB)washed
bc?fét@ﬁhrﬁﬂv@l‘&ﬁﬂﬁlm@h@ﬂwﬁh- -GddefedImbibdf §Bubbh £ii4 Qﬁ@so ml
o A A i

Y £ puss i@"aﬁw‘@a (Qoﬁlmrp%a%;ﬁhﬁhvﬁmn@) washedpyith the
(srideCiditt) ot Thel filidvt-bbraitie dSysthesisaohmbient temperature for 1 hour in

(thel ¢ %gylﬂtby | Hi\ﬁﬁ%}fll' 't[fx-(zllzté’ﬁ]i tﬁgﬁwgsg%r’%\ﬁously this operation is
e D
@ducqussm @2 kPa) Brodeing CSeNifikeNminDidf6ne (WM Orivgles) of 4,6-
IisEDE0 08 -3t PP B MIes) Ghi - MiirReRiPMcBrifide2. 35 5 ml  of
i tlrs%lih( 9Iéthyﬁ%hthz¥rreltdalg dy&-%ﬁpsl[r)esrll nyflllp(}/ éﬁlgmﬁégtmgmtglg)%‘gé for 3.5
hours. The reaction mixture is evaporated to dryness under reduced pressure (2 kPa)
and the residue is taken up in ethyl acetate, water and a saturated solution of sodium
bicarbonate. The organic phase is separated, dried over magnesium sulphate and the
solvent is evaporated under reduced pressure (2 kPa). The residue is
chromatographed on silicagel eluting with a gradient of 100 % heptane to heptane-
ethyl acetate 50-50. 1.5 g (Yield = 58 %) of expected product is obtained in the form
of a beige solid.

TLC : Rf=0.5 (alumina, eluent: heptane-ethyl acetate 50-50)

IR (CHCI3) : 3440 (NH) ; 1596, 1586, 1547, 1508, 1480 cm-1
(Heterocycle+Aromatic)

1H-NMR (DMSO-d6) : § 1.23 (t, 3H, CH,-CH;) ; 1.75 (m, 6H, CH,-CH,-
CH,-NH, CH,-CH-CH, ) ; 2.67 (m, 5H, CH,-CH3 CH,-CH-CH, CH,-CH,-CH,-
NH) ; 3.02 (t, 2H, CH,-CH,-N) ; 3.23 (m, 2H, CH,-CH,-CH,-NH) ; 3.90 (d, 2H,
CH;-CH,-N) ; 6.20 (s, 1H, CH,-CH,-CH,-NH) ; 6.30 and 7.04 (2d, 2H, H
naphthyridine) ; 8.27 ppm (s, N=CH-N).

MS : 403 (MH+).
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of (1,1-dimethylethyl) 3-amino-N-[(phenylmethoxy)carbonyl]alaninate
(prepared according to J. Med. Chem.(2001), 44(8), 1158-1176), 168 mg
(2.11 mmoles) of caesium fluoride, 36 mg (0.04 mmoles) of
tris(dibenzylideneacetone)dipalladium@®, 49 mg (0.08 mmoles) of
S(-)2,2'-bis(diphenyl-phosphino)-I,I'-binaphthyl in 11 ml 10 of dioxane is
heated under, reflux for ﬁ hours. Af{er c O|Iﬁg et%yn another 140 m

(0.48 r?]‘&r‘e%i of @f1-aifhdaisipyjethyD)3 LRS54 sy dro-1,8-
SaphtimoiNii(Bhd mthpiptrakin)yd hrbpysithidiapifeede8-mg (1.11 mmoles)
W trasiuBHoRyRKeb3ayMEIfiR4enmoles) of

tris(dibenzylideneacetone)dipalladium(0),and 49 mg (0.08 mmoles) of

S22 bis(diphenyl- p 0)-1,1'- b&mmthy | of dioxane are
iﬁmlum is Ifédfed unter e . p8 &K

The reattio v ixture is eo\éb{; to dryness under reduced U (2
kPa) and th&&sidue is taken etltilestcetate, water and“&@&turatéd;«@

solution of sodium blcarbonate The organic phase is separated, dried

' I d
rocuci oty o Y A O A %ﬁ?&g 7o 2. T

e
Sty se-htea M&P&ﬁl@d@@egﬁwwaﬁw@ g?ngﬂ& % mmoles)
25-78,0-din1abyls thyt) fﬂaaﬂyr@»l@mmmmﬂmmdﬂrb@'yl%)wfm@emmd
B&@iﬂﬁh @bbalmhlrdﬂs‘rﬁja of apEy; ThSs:1R76) 0@%(& 208! lHRIES) of

| acetate nol amin HC 34
B BRI R DRI 52 ‘mﬂ%‘%s%ﬁgm tg@%&ﬁ%"&@)‘umm
fﬁm&nﬁ@ (@I\HS@-'G@) OfsS;(.m%?(tbawd@mmmsmlsq)(sls}mlrtmyhﬂ 511 ml
0N didktre i Hedted GhideNtaflux f6f 2 héins CAlteCdddlin Hovf aridthezH A0 mg
C 3 ) AL
?dig% a'fr%)lé)lfsﬁzsw jﬁl Sﬂgetgﬂfgi\?@ &qgl s %ﬁ%y@nﬁhgxy;c&lwnyl]
epreiaz JoR me(L- Slzmmalos of eseiesm slesridar 36 angs(@04-mmoles) of
NH(dle}@HdNH)lqﬁoﬁE)(hpﬂHd@hl@Pﬁl)d 612410, 19,08 mmoles) of S(-)2,2’-
ﬂJﬂ?no‘)" .84 aﬁﬂa%ﬂﬁf?qn 241, il WG&BX&W&“% Q(ﬁﬁ:(i”}md the
I_I% ng HPh) 7?’%6%) %{BCHZCHN
éeﬁ OHmH@ LR B ffjcpss mixtie is
P e dpmess 'Pﬁd?(l%l@qml@\lrﬁizl kBm) ?(nct)@@/mmﬂ)ls teken up in
Siythecitaes, Salbtee i 6 [$rfurated, AdRitRIAY 9F0sddBna Bluaddine, Yhelofganic
r nyllalanine
e L
under reduced pressure (2 kPa). The residue is chromatographed on silicagel eluting
with a gradient of heptane-ethyl acetate-methanol 50-50-0, 25-75-0, 0-100-0, and
finally 0-100-3. 400 mg (Yield = 83 %) of expected product is obtained in the form
of an oil.
TLC : Rf =0.55 (silicagel, eluent: ethyl acetate-methanol-triethylamine 95-2-2).
IR (CHCI3) : 3435 (NH) ; 1717 (C=0) ; 1583.1555.1501 cm-1
(Heterocycle+Aromatic+Amide).
1H-NMR (DMSO-d6) : 5 1.06 (t, 3H, CH,-CH3) ; 1.31 (s, 9H, tBu) ; 1.75 (m,
2H, CH,-CH,-CH,;-NH) ; 1.77 (m, 4H, CH,-CH-CH,) ; 2.46 (m, 2H, CH,-CH;) ;
2.53 (m, 1H, CH,-CH-CH>) ; 2.62 (t, 2H, CH,-CH,-CH,-NH) ; 2.83 and 3.44 (2m,
4H, CH,-CH,;-N-CH,-CHy) ; 3.24 (m, 2H, CH,-CH,-CH,-NH) ; 3.72 (m, 2H, NH-
CH,-CH-NH) ; 4.23 (q, 1H, NH-CH,-CH-NH) ; 5.02 (s, 2H, CH,-Ph) ; 6.24 (s, 1H,
CH,-CH,-CH,-NH) ; 6.30 and 7.06 (2d, 2H, H naphthyridine) ; 6.36 (m, 1H, NH-
CH,-CH-NH) ; 7.34 (m, 5H, Ph) ; 7.62 (d, 1H, NH-CH,-CH-NH) ; 8.11 ppm (s,
N=CH-N).
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H N I NNH NvN O J O~\ Yc~HN 2 CF3000H NON 00 475 mg (0.77
mmoles) of 3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-[(phenylmethoxy)
carbonyl]alaninate of (1,1-dimethyleth{#} in 15 ml of dichloromethane with
3.5 ml of 10 trifluoroacetic acid is stirred at ambient temperature until the
starti disapp ccor T silicagel, eluent:
CHZ%Q(&%%«%&I@@@& SL %ME@%@%M ‘the reaction
mixtulleud & &p&BEIs dRdAéss under reduced pressure (2 kPa). The
residygusy mwwm(yﬂtjqe_mimimum amount of dichloromethane with a

little nol thep-poyired i t 1 reci

f.neréﬁ%%g S PR SR, orrooéfé?a&eeﬁ“%% -
eipsaidiny émw@%]h@awrﬂe[@ﬁvmwﬁamga NG, C

Rist@iBRgsiacaged) eluent: dichloromethane-methanol-water-acetic acid

90:10:1-1) IR (CHC13) : 1677 (C=0) ; 1625 ; 1587 ; 1492 cm-1

C ryu ated 20 systemgAromatic). 1H-NM O- d6) S 1.04 (t, 3H,

1.7f and 9q12mcsa¢do+Nuz®H2- 1.8 (mﬁteH

NH-CH2- (q A, CHZ=CH3)" 273 LN

NH-CH2-CH2SH2- 3 ﬁ\@N -CH2-CH2;CH.) ;2.8 3.48)(2

4H, N-CH2-CH2-CH-) ; 32 H, N-CH2-CH2-CH2-) ; 358andp3é)3

(2m, 2H, 25 NH-CH2-CH-NH) : 4.28 (q, 1H, NH-CH2-CH-NH) ; 5.01 (syst

AB 2H]D-OPR- P 7. 691@301@!59 H%pﬁﬂ&ﬁi&ﬁh@) 6 461(Bs, 4ttrahydro-1,8-

EptCoin 2 G A)- 1 HiP3rbinPifta- BmmYdﬁﬁ/(}inﬁhb]NH[@H&@hldmdky)7 58

Qd%ﬁ&é*ﬁ’?%ﬂ%“%'?%%‘f' (et BT b AR Yy .5 mi of

(Rifuoyoagstic @pid. léé%@ﬁébﬁ“)‘ igt tepRIRRTS [upg( £hs, tsgsprogycs has
%aﬁpearqﬂacml(dlﬁg ehr TG sitjdh gl [ bty (IH2 0N CHHFATPIACDELQO- 1 0-
B R R
Siopu SRR Qv A o LbS Se R o LA B Rt e Ry ipunt of
H&w@mﬂwmw@h&@ﬁ!mmﬁeamk@w@m iptaindiisopropy! ether. The

precipitate is filtered. 368 mg (Yield = 61 % expressed as ditrifluoroacetate) of

expected product is obtained in the form of an amorphous solid.

TLC : Rf=0.33 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1)

IR (CHCl) : 1677 (C=0) ; 1625 ; 1587 ; 1492 cm-1 (Conjugated
system+Aromatic).

1H-NMR (DMSO-d6) : 5 1.04 (t, 3H, CH2-CH3) ; 1.77 and 1.90 (2m, 4H, N-
CH2-CH2-CH-) ; 1.81 (m, 2H, NH-CH2-CH2-CH2-) ; 2.45 (q, 2H, CH2-CH3) ; 2.73
(t, 2H, NH-CH2-CH2-CH2-) ; 2.78 (t, 1H, N-CH2-CH2-CH-) ; 2.87 and 3.48 (2m,
4H, N-CH2-CH2-CH-) ; 3.23 (m, 2H, N-CH2-CH2-CH2-) ; 3.58 and 3.83 (2m, 2H,
NH-CH2-CH-NH) ; 4.28 (q, 1H, NH-CH2-CH-NH) ; 5.01 (syst AB, 2H, O-CH2-
Ph) ; 6.65 (d, 1H, H naphthyridine) ; 6.55 (bs, 1H, NH-CH2-CH-NH) ; 7.33 (m, SH,
Ph) ; 7.68 (d, 1H, NH-CH2-CH-NH) ; 7.58 (d, 1H, H naphthyridine) ; 8.15 (s, 1H,
N=CH-N) ; 6.24 ppm (bs, 1H, NH-CH2-CH2-CH2-).

MS : 560 (MH+) ; 426 (MH-COOCH2Ph+) ; 558- (M-H-) ; 450- (558-
OCH2Ph-); 1117- (2M-H-)

[ap] (1 % CHCI3) : +2.4°
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ethyl acetate water and a saturated solution of sodium blcarbonate 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 silicagel eluting 4#ith a gradient of heptane-ethyl = '
acetate-methanol 100-0-0, 0-100-0, and flnally 0-95 )0 05. 50 mg-(Yield = - -

10 %), of expected product is obtained in the form’ of:an oil. TLC ;'Rf=0.20 .
(silice ;- dichloromethane-methanol- Water acei;lc acid 90 10 1- 1)

[aDlI (1 391%@@15!13 ylﬁ-sﬂﬂmﬂwﬁlokmaruﬂxm}aathm
3-[[5-ethyl-6-[4-(1, 2. 3,4-tetrahydro-1,8- 15" e e
naph;hqncim-ﬁyl) 1-piperidinyl]-4: pynmldlnyl]ahno] N- : »\ﬂ 4
[(phen \'J't)oxy)ca;rbonyl]alanlnate 00, 'S(-) INAPxJ\/I \N +‘, NO| o
Pd#dbay Tnd ;1—|®~ NH H 1\Br§)%%4\‘f%$F VN, NH,IN,\(N < 0|oxane '
muof200mgg ) oft y |
4- bromo- -efthyl -6 .2,3,4- tetrahydro- LA O
1,8- naphthyndlm 7-yff-1-piperidinyl{-pyrimidine; 50 mg (0: 17 mmole) of -

(1,1 t ino-N-+{(rhenylmethoxy)carbonyiJalaninate, 4,

g E%? gyn(? Plén% cz?icégum L%ﬁdgr%gmg ?% 3?@ (3)@ ofesy 3N
[&ng‘d! BanethrersbensHeatapiaaidinol S oo kes (ferbgz/hﬁ%?éy oTbezhlphasw
thig(diphiernyiepidogptidohelsd 'dbimapldty témpgéraniref dinxangnsdheataken up in

nﬁtiﬁgég%g; j@iftér mu(r:%t gﬁe&fa@ggﬁlﬁwwg@ém %&%&n%%lﬁrwgﬂgamc
re%sgtlléns?ﬁleﬁgd gglﬁegt‘éed ﬂ#&gﬁ'éﬁﬁf% M@?Sﬁbwgﬂlﬁﬁvap orated off
widep sedueriibrassess kihaer Feauetdupis shupmprographad @nilieagel eluting
vattak@radiein mmybmatﬁymmtanﬁemamrmed)-eotuuoo of sedlfitmily 0-95-

BicaiaBRieicKe 50A7I Ohpsads SRIAIR L lIREOHShd R AT

sulphat and the solvent 5 er reduced pressure
kPa) Ffe dbiatd 9s(@ihiamelrsly s%@aca Ao Hans ARk WRIENECRh acid
W-yPatiiént of ethyl acetate-diisopropyl ether-methylene chloride 50-50-50,

10-5Q:09 (12081 4inetydi8)2035 (P then on silicagel eluting with ethyl acetate.

ol é“%‘i 850 .SL R RS L sayonrst erp g g o
nanpthpidin- h{l}}(hmw@mﬂﬂsy-pmsymﬂﬂ@m@ﬂ- -
[Bpliengtmdtiold carbSndigtaaliveso-1,8-naphthyridin-7-yl)-1-

Z [ o Oﬁ/ S(-)BINAP “ '
X, X 0._0
N T
o A CsF 'S
NN ° 0/\© Dioxane N 2N )\
& o) O/\©

!-"

A mixture of 200 mg (0.5 mmole) of 4-bromo-5-ethyl-6-[4-(1,2,3,4-tetrahydro-
1,8-naphthyridin-7-yl)-1-piperidinyl]-pyrimidine, 50 mg (0.17 mmole) of (1,1
dimethylethyl) (D) 3-amino-N-[(phenylmethoxy)carbonyl]alaninate, 40 mg
(0.26 mmole) of caesium fluoride, 15 mg (0.016 mmole) of
tris(dibenzylideneacetone)dipalladium(0), 20 mg (0.032 mmole) of 2,2’-
bis(diphenyl-phosphino)-1,1’-binaphthyl in 20 ml of dioxane is heated under reflux
for 5 hours. After cooling down another 15 mg (0.016 mmole) of
tris(dibenzylideneacetone)dipalladium(0) is then added and the reaction mixture
heated under reflux for 15 hours, followed by evaporating 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
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10 piperidinyl]-4-pyrimidinyljamino]-N-[(phenylmethoxy)carbonyl]alanine, .
bis(trifluoroacetate). / N o o N -I</ CF3000HVCH2CI2 - O OH HN N\ NH
NVvN O HN N -\ NJNH 2CF3000H N)Z(EI p~Q I\ 40 mg (0.77 mmoles) of
(1,1-dimethylethyl) 3-[[5-ethyl-6-[4-(1,
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-

Habeavimeipcarbanialainele ity 18 mbeldifiarameihang i ]?(@sure
1215 rif oroac tic acid,is stlrred?ag}%gwble téem eratur untll th star
et

roduUct Nas |sa%%é%,r(éh ALREEH: Gefle cluting With a
&?Ffb@*lﬂﬁﬁébﬁ%2@#@@?9@9%%@)%13@@@@%@@ SHFORED, 10-50-50,
aeddfieal Inik0URE-TR0erRAOsAt S Hitadhly BRSR &I NGRh éﬁ@ﬂ%tﬁf@sﬁgrﬁléz(%eld =

ffé’g)%:@%lf,%ag&&gg&lg[(gmwgghZ% SI|IC eﬁutlng with a

-AcOH mixture mg (Yield =48 %

expreSblo: & ZOOd?tSrlfﬁjld%&%leﬁi?@?ng%éGFéﬁ?}roduct is obtained in the

form M&n@rﬁcﬁl&@Hﬁms SoldMHLBU-R=0.10 (silicagel, eluent:
dichlgggyp szyﬁter -acetic acid 90-10-1-1) MS 560 (MH+) ;

26 (MH- COOC 2Pht CH2Ph ) 4117
?2|v|-( XN (‘i 75% EEXE?!I P %iéﬁ%ﬁé%i’ gyt naptihyiidin-7-y1)-1-
)6+ W@xﬂmmﬁdﬂa@@@emmmwbmmmmmnyl]

H;ggytmn&usad];mapo] N-[(phenylmethoxy)carbonyl]alaninate,
dihydrochloride ~ / ~ 11y HH SOC12/EtOM HN O OEt N OHNH M NN

es) of thlonyl chloride is

\féolegaggym -12C dindkr g nitro o
e asol ion of

WTOSL, 8% N

A

xiure is-stirred for 30 Finllted’
354 mg (o 454@molesg,,bj ethyl-6-[4-(1,2,3,4-tetr

naphthyridin-7-yl) ,1- plperldl A-pyrimidinylagrsemsiN 5NN O/D
[(phenylmethoxy)carbonyl]alanlne bis(trifluoroacetate) in 13 ml of ethan

Itf) Z?n ﬁlg r{{l'%he . urr%x'r?o es)red Eor(ﬁq 1|rrrlllét g&lyJ&C ﬂffsn eﬁl % r[% n2 ,3,4-
tetrahydro-1,8-naphthyridin-7-yl)- 1-piperidinyl]-4-pyrimidinylJ]amino]-N-

=

[(phenylmethoxy)carbonyl]alaninate in 10 ml of dichloromethane with 1 ml of
trifluoroacetic acid is stirred at ambient temperature until the starting product has
disappeared according to TLC (silicagel, eluent: CH2CI12-MeOH-H20-AcOH 90-10-
1-1). Toluene is added and the reaction mixture is evaporated to dryness under
reduced pressure (2 kPa). The residue is chromatographed on silicagel eluting with a
CH,Cl,-MeOH-H,0-AcOH mixture 90-10-1-1. 25 mg (Yield = 48 % expressed as
ditrifluoroacetate) of expected product is obtained in the form of an amorphous solid.

TLC : Rf=0.10 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1) A

MS : 560 (MH+) ; 426 (MH-COOCH2Ph+) ; 558- (M-H-) ; 450- (558-
OCH2Ph-) ; 1117- (2M-H-)

[ap] (1.75 % CHCI3) : -6.0

Example 11
ethyl 3-[[S-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl}-
-pynmldmyl]ammo]-N—[(phenylmethoxy)carbonyl]alanmate dihydrochloride

OH
L Ca JE L j
N /N N /N

2 HCI
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temperature and finally heated at 40C for 4 hours under nitrogen. The
reaction mixture is evaporated to dryness under reduced pressure (2
kPa) and the residue crystallizes from a mixture of diisopropyl ether and
pentane and the solid is filtered. 10 28% mg (Yield = 95 %) of expected
product is obtained in the form of an amorphous beige solid. TLC : Rf=0.4
silic t. dichloromethane-methanol-water-acetic acid 90-10-1-1)
R (018 ol

IR (C ot TRipRy! PRioside-is)added jo 3 gphofiethanol cooled
doon ta 512 1eteCa GitNgaremuiiphdrd Mg DIABEe d6tirBed. 09 B0 Btinutes.
@k&ﬂ S4Rltick M1543(H Q@ G Rnkd1sd) o389 H@ Ch24 4dgA -=1 ,8-
' nd 2 %mHﬁ CH2 CH 48 , CH2-CH3) ;
E@‘:}P b &‘%?%T CH) 08 ond 3.57
meem@h@wﬂﬂa@nwms(mmt@qm Bl ofEthawkisadded.
BIR7 R rou2HisNdtireald 266:H3 Ol indt€7 4¢1,-2bPCO RN 216HB) ;rét3& (¢ Jdthbient

Mflg@#é'&r@ %A}“—ﬁnaﬁc)a%égte%WtQ&Hzﬁf hl) h%lﬁ% &d%p rgggpt%pp&%tmn
Nﬁteﬁzscwamt%s dryness FF‘F%H\?%WG%&F%‘EB bpiPa, o the residue
My<CHlixEs MSn 588 xXtvid-of diSdpivti CRQGHE Péntinel 6 (dssaRHd filtered.

251 (Al (S S5 3) ofték Fodacel
gﬁ(%ﬁ%e?gllmeth oxy)c)a?bongﬁggfgr? nategc %Eé)d Il-)lt%ng)d ﬁ; &eg?nﬁ le lz\lltll-|amorphous

[OH ' ~~NH 01,410 all, all 6 ml (63 mmoles) of thionyl chloride
is adddeGo RFFbilelirassl.coora: dhviorsmpshoceunetbeaohiatgsmeetic acid

2ri0sphigre and the mixture is stirred for 20 mlnutes at ambient

tempfkawﬁﬂ hen 665660 6H3HNY (413w )qf6'§>~'4 1623 ; 1580 ; 1504
% &@ éhﬁygcarbo lJalanic’acid in 5 mI of et anol is added. The

§ e8"QM38F teflux for 1 hour under nitrogen. The reaction
mixtulENMBRIOMEDPdD7 AP Es IdeH2AIER, prés<ur3H2M I 226H3) ;
thesraaidue, m@ﬁz@mm?ixtgseaﬁﬁ Qi@'ﬁp(mpxtﬁthecmdmﬂﬂ@m 2.48

nd,the ter, t

e iR D s g e o
CH) ; 3.03 and 3.57 (2m, 4H, N-CH2-CH2-CH) ; 3.44 (t, 2H, N-CH2- CH2-CH2)
3.76 and 3.87 (2m, 2H, NH-CH2-CH-NH) ; 4.07 (q, 2H, O-CH2-CH3) ; 4.39 (g, 1H,
NH-CH2-CH-NH) ; 5.03 (s, 2H, O-CH2-Ph) ; 6.62 (d, 1H, H naphthyridine) ; 6.86
(bs, 1H, NH-CH2-CH-NH) ; 7.30 (m, 5H, Ph) ; 7.33 (bs, 1H, NH-CH2-CH-NH) ;
7.58 (d, 1H, H naphthyridine) ; 8.20 ppm (s, 1H, N=CH-N).

MS : 588 (MH+) ; 454 (MH-COOCH2Ph+) ; 426 (454-C2H4+).

[aD] (1 % CHCI3) : +4

Example 12
ethyl N-[(phenylmethoxy)carbonyl]alaninate

H

\oj/o O OEt
HN “ NH HzN\j:

SOCI2/EtOH
o)\o/\© R o)\o/\©

6 ml (63 mmoles) of thionyl chloride is added to 12 ml of ethanol cooled down
to 0°C under a nitrogen atmosphere and the mixture is stirred for 20 minutes at
ambient temperature. Then a solution of 950 mg (4 mmoles) of N-
[(phenylmethoxy)carbonyl]alanic acid in 5 ml of ethanol is added. The mixture is

stirred under reflux for 1 hour under nitrogen. The reaction mixture is evaporated to
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=50 %) of expected product is obtained in the form of a colourless oil. 5

TLC : Rf~-0.4 (silicagel, eluent: dichloromethane-methanol-water-acetic

acid 90-10-1-1) HPLC/MS : (rt = 0.5 and 1.4 min) 267 (MH+). [a.D] (1.0

% CHC13) : -11.2 Synthesis of ethyl 47
3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)- 1 0
1-piperidinyl]-4-pyrimidinylJamino -N-[(phenylmethoxy)car,bon}(rl]alaninate.
graressniay peuceq prrsspiR (¢ kka) R the Resilpricriistallizes trom sifpixture of
B sapBo N DD aAdnpinitare @h8 2bernglidi8 fibterete )The solid obtained is taken up
Rftrhypmerare ikl It 3. LRI @NEER of sodium bicarbonate. 535 mg (Yield

1,8~ hthyridin-7-y)-1-piperidinyl]-pyrimidine, 215 .04 mmole) of

ST TS BT RS AL R GT 8 TR g (1 25
mmolBE ot ddEdldn{sHisedele eBrntigdotdarpmatiayemethanol-water-acetic acid
a0s(dinengzylideneacetone)dipalladium(0), 50 mg 15 (0.08 mmole) of

S(-)2; ig(g';ig]e l-ph@sphino)-1.1- g}ﬁ#q in 15 ml of dioxane is
heate%??ﬁ er rgﬂ X ?gdrs]g #(‘)U?é%ﬁﬁé)r%oo ngﬁ gll})'wn another 37 mg (0.04
mmofé‘)lyf(t’ri'g(cﬁbgﬁﬂme’n'ééc%tone)dipalladium(O) is then added and the
react®ynthesisrefiethyhtdd[Grctbylr6tidx(ig2,3  haetrahfaltovie®t dmphthyridin-7-y1)-

EXAPASAHRAA- SN ARG ARIHEINCR RIS BRNtR G SR AR AR Femidue

is taken up in ethyl acetate, 20 water and a saturated solution of sodium

i onate. The organjg pgfl;e is se%g(l_r d, d ver magnesium

1 teand t solver]i} evaporate p(ﬁﬁeﬁ;nde radued pressurg (?0\/
kPa). The %;grrkﬁﬂ ratographed-an alumint elutifig Wit a@ient

of ethyl acethté diisoprop,yﬁe(; ethyféne chloride 50-50-50M1 050460,
and finally ¥6290-70. 260 mg (Yeld= 5%98) of expected prothuet is g7~
obtained in the form of an oil. 25 TLC : Rf= 0.25 (silicagel, eluent: ethyl
acetate). 1H-NMR %DClS) :81.16 (t, 3H, CH2-C143) ; 1.27 (t, 3H,

O-CHb Iriaye 5320 mP Grimpigle of Arbremo-Eeihyie-14-(1,2,3,4-tetrahydro-
N8HEpRbGiHAACHA)- 12pdfelinyH-pQtiRiditd 3 1 £ Mg (§,.GHmmole) of ethyl (D)
i\lilfﬁ{da 1-&%32{3% 4o y 1§gﬂék§-¥%d§8%%%@5%§%g@é)22@@'é@sium
R o o B AT, 0 m
(QHEC HCke) N) S6)22(shisldimbeaytpimsphigo)3l(d’ -binaplghyd in 15 ml of
didphbky il neted’ wdiéd, it RaphthyiidinR)ter - SSolhg Mdwmhindihéf 37 mg
fb%ﬁ ‘ﬁmole) of tris(dibenzylideneacetone)dipalladium(0) is then added and the

reaction mixture is heated under reflux for 7 hours, followed by evaporating to

dryness under reduced pressure (2 kPa) and the residue is taken up in ethyl acetate,
water and a saturated solution of sodium bicarbonate. The organic phase is separated,
dried over magnesium sulphate and the solvent is evaporated off under reduced
pressure (2 kPa). The residue is chromatographed on alumina eluting with a gradient
of ethyl acetate-diisopropyl ether-methylene chloride 50-50-50, 10-50-50, and finally
10-20-70. 260 mg (Yield = 55 %) of expected product is obtained in the form of an oil.

TLC : Rf=0.25 (silicagel, eluent: ethyl acetate).

1H-NMR (CDCI3) : 3 1.16 (t, 3H, CH2-CH3) ; 1.27 (t, 3H, O-CH2-CH3) ;
1.85 to 2.00 (m, 6H, N-CH2-CH2-CH and NH-CH2-CH2-CH2) ; 2.46 (m, 2H, CH2-
CH3); 2.75 (t, 3H, NH-CH2-CH2-CH2 and

N-CH2-CH2-CH) ; 3.89 (t, 2H, N-CH2-CH2-CH2) ; 3.47 and 3.61 (2m, 4H,
N-CH2-CH2-CH) ; 3.00 and 3.98 (2m, 2H, NH-CH2-CH-NH) ; 4.22 (m, 2H, O-
CH2-CH3) ; 4.54 (m, 1H, NH-CH2-CH-NH) ; 5.13 (s, 2H, O-CH2-Ph) ; 6.43 (d, 1H,
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1H, N=CH-N). MS : 588 (MH+) ; 454 (MH-COOCH2Ph+). [aD] (1.3 %
CffC13) : -6.0 5 Example 13 Synthesis of
6-[4-(1,2,3,4-tetrahydro-l,8-naphthyridin-7-yl)- 1-piperidinyl]-5-
ethyl-4-chloro-pyrimidine: CI N N CI #8I DMA /DIPEA\N NIIN CI+\/\N
N /J 10 80 ml dimethylacetamide, 11.8 g (30 mmoles) of
4,6-dichloro-5-ethyl- pyrimidine solubilized in 40 ml| of dimethylacetamide
H R ehisdrro oty ARG e A Snafl- ROLk AR G
ddnNeEgNR.5 g (57.5 mmoles) of
4-(1,mz}-gggixm;(iqg-gl@zn?@ﬁt_@@@@gng -piperidine released from t5
its sait. Tﬂj d@ytﬁgﬁe@ g% at 140C for 5 hours then concentrated to
dryn gg) ] ! Theresidue obtained is taken up in a mixture of
water, ethyl acetate and a saturated solution of sodium bicarbonate. The
orgamg4iipkelis separated and the aqueous phase reextracted with ethyl
acetate. The combj rggnjc,phases are, dried,over. magnesi g
ot L oot R RS RS D Wit
Bhyddcehiossrydragingange oil. This oil is solubilized in a minimum
ampount of methylene thloride and precigdtaE%gAfrom iSO yl ether ct
R ecteq pr isobtaimed in.theft’atm_of_.a beige
ﬂﬂur is concentrate ss)then chromatographe edgel N
eldting With a gradient o ane (100 %), ethyl acetate=¢ycl ane=/
(50-50) then ethyl acetate-cyclohexane (70-30). 25 3 g of expected
prod@ct isbbiinatymébagide ol Apate yallommolssierof (@yehidhjeetd S=ethyl-
EREIEP SRR S0t e N AR ATMELNA: 288 05 i of
1€ | 0 |
R TBR, (oA S REETTEP ET B A7
minoles) 60 4-01/2.3rdtstratioring-108-Bephtimunidin-Thd)régrprridiashredeased from
1@@@'&?"@{1@ andilad t9 ﬁ@é@@d?jﬁ)lr mr"@nﬂffscllﬂoﬁli |H§' BRly &dhoekdtEed thidryness
operation must.be repeated 3.times for the displacement of the sa
G o R SRS kot Rg BPCHIER o TR0 Jerre
%}ld a saturated solution of sodium bicarbonate. The organic phase is separated and

the aqueous phase reextracted with ethyl acetate. The combined organic phases are
dried over magnesium sulphate then the solvent is evaporated off under vacuum in
order to produce 15.5 g of an orange oil. This oil is solubilized in a minimum amount
of methylene chloride and precipitated from isopropyl ether, 9 g of the expected
product is obtained in the form of a beige powder. The filtrate is concentrated to
dryness then chromatographed on silicagel eluting with a gradient of cyclohexane
(100 %), ethyl acetate-cyclohexane (50-50) then ethyl acetate-cyclohexane (70-30).

3 g of expected product is obtained in the form of a pale yellow powder.
(Overall yield = 58 %)

Preparation of the naphthyridine in free amine form :

28.5 g of naphthyridine is displaced from its salt by 6 mass equivalents of basic
amberlyst A21 resin (resin of R-NMe; type) in a CH,Cl, / MeOH /AcOEt mixture
1/1/1 under stirring for 30 minutes. The resin is washed beforehand and left to swell
for 20 minutes in this solvent mixture.

This operation must be repeated 3 times for the displacement of the salt to be
complete.

After filtration of the resin and evaporation of the solvents, 12.5 g
(57.5 mmoles) of free naphthyridine is obtained.

TLC : Rf=0.32 [silicagel, eluent: ethyl acetate (100 %))
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35 (57.5 mmoles) of free naphthyridine is obtained. TLC : Rf-~0.32
[silicagel, eluent: ethyl acetate (100 %)] 49 1H-NMR O : 6 1.32 (t, 31-L
CH3-CH2) ; 1.81 to 2.05 (m, 6H, NH-CH2-CH2 CHZ2,
N-C112-CH2-CH-CH2) 2.70 (m, 5H, CA2-CH-CH2, NH-CH2-CH2-CH2,
C113-CH2) ; 3.43 (m, 2H, NH-CH2-CH2-CH?2) ; 3.05 and 3.97 (2m, 4H,

CH2- - N-CH2-CH2).: 6.4, ’ CH= hvridi .
0.2 (AHMIKE TR P2 oo B ) S B Ao
AR NG HiReCH 2B 2.70 (m, SH, CH2-CH-CH2, NH-CH2-CH2-CH2,
:GZ_—HB-_@;)2,S,mteﬁahﬁd_m&ﬁmmmbmzﬂbS}andt3.97 (2m, 4H, CH2-CH2-
| = - n qN= NViImeno, [ al

LG s G MRt TN
(5,70 FPRGECHES 5 (A5 bomictpd Aoy A28 BFthn 7

yi)-1-iSipetiiylje-athptebghldr i piilidiist antlhdGrmng, Brapmdles) ofi)-1-

mﬁuyazaremﬁu:ﬂﬁéi\%mmﬂﬁgﬁg@@fﬁt'?@mﬂﬁlﬁ@m@i ARG e,

reflux for 5 hours, in the presenc 94 mg (3°91 mmolés) of caésium

fluoride, 174 mg (279 pmoles)of —-<

(2,2'-bis(diphenylphosphino)-1,1'-hin aphthyl and 130 mg (140 mole

of tris(dibenzylideneacetone) dipalladjm(o) in 35 ml of N\”/O\/Q
6

1,2-di oxyethane/The reactio ix0 re°taken to temperé)tur
for the\adglition 8Qymg (140 moles) of N
tris(dibenxylideneace No;_yé)dipaf@ol|um(o), then again taken f

hours. After cooling down the solufjfi*$€ditéhtrated to _
taken up a 20 mixture of water, ethyl acetate and a saturated solution'of
sodium bicarbonate. The organic phase is decanted and the aqueous

phaseidixtie Rl & dthpaelenial Gié-(&Sdnetavoid Stieanbthyyédin-7-
gtlet miperidirgihssuhylstiphiate-ppelmidiperaied to4drymgss(8ndermmoles) of
oS ' r il [ % et

YQ’?#&’?}‘&E%‘?%ﬂ%%”f%%%ﬂﬂ%ﬁﬁ%ﬁ?%%%m%&%ﬂa@%ﬁ%‘?ga LoEE i o
33\8}%’{&%‘@@&8@&& O)S?é)@gp@—_‘? b%@?&?ﬁl&ééﬁ%ﬁﬂéﬂtﬂéﬂﬂﬂ%&éﬂa@g @7
Lo® b Jo RN RS DICHSIIBrdsplin(o) 3k B3] ahd33@, 68 -U40 pmoles)
gf'frs@ 5 E'bﬁ??gigeée%@e@&fgi lza@iimgiklg %’325 Cﬁ_'[f%‘fét@adill?;rll_(fthoxyethane. The
FERES O ORISP 5 (e B i g o i g of 180 me (140
emoleshHot Nus(dibanpyideneasetanexdipalipdmpbols Hire peaijn Sken(éh peflux for
Nhdukd2-CH-NH), 4.50 (m, 1H, NH-CI-12-CH-NH) ; 4.97 to 5.20 (m, 3H,

CHS'gﬁéocooling down the solution is concentrated to dryness then taken up a

mixture of water, ethyl acetate and a saturated solution of sodium bicarbonate. The

organic phase is decanted and the aqueous phase is extracted with ethyl acetate. The
combined organic phases are dried over magnesium sulphate and evaporated to
dryness under vacuum. The residue is chromatographed on silicagel with 100 %
ethyl acetate. 1.07 g of expected product is obtained in the form of pale yellow
crystals (yield = 64 %)

TLC : Rf = 0.20 (silicagel eluent: ethyl acetate 100 %

1H-NMR (CDCI3) : & 1.18 (t, 3H, CH3-CH2) ; 1.25 (d, 6H, CH3-CH-CH3) ;
1.83 to 2.05 (m, 6H, NH-CH2-CH2-CH2, N-CH2-CH2-CH-CH2) ; 2.45 (q, 2H,
CH3-CH2) ; 2.72 (m, 3H, CH2-CH-CH2, NH-CH2-CH2-CH2) ; 2.97 and 3.93 (2m,
4H, CH2-CH2-N-CH2-CH2) ; 3.45 (m, 2H, NH-CH2-CH2-CH2) ; 3.60 (d, 2H, NH-
CH2-CH-NH), 4.50 (m, 1H, NH-CH2-CH-NH) ; 4.97 to 5.20 (m, 3H, CH3-CH-
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CHS3, O-CH2-Ph) ; 6.43 and 7.18 (2d, 2H, CH=CH naphthyridine) ; 7.35
(m, 5H, Ph); 8.28 (s, 1H, N=CH-N). HPLC/MS : (rt = 0.50 min and 3.14
min): 602 (MH+) 468 [MH - Z+] ; 426 [MH - (ipr - Z)+] 5 [a[o (CHC13) _ +
2.175 Formation of the hydrochloride>®H a\ o\ ~0 1 J HCl MW
=638.22 M F C33H43N704 HCI 3.2 g (5.3 mmoles) of isopropyl

?ﬂg [6 ((]J}%Z ﬁ?}ﬁt %%3#%?%%%% naphthyridine) ; 7.35 (m, SH,

hdhNezdibfHalaninate is solubilized in @ minimum amount of

to meﬂmPEaeMSIomﬂ& 0139 seiUded 3sipqHier §o @y pthagg iarsalgtign 426
EM Z@@In%ﬂ_ ar. Then, 2.65 ml of 2N HCI in ethyl ether is added

ropwi stirring. The hydrochloride solidifies, the supernatant is
remO\[@‘&P {(HGHD reé%u'eﬁs recrystallized from isopropyl ether. Then a
solid Eorbtatioedfithichyidréiteladjeinsed with ether then with pentane.
After drying, 3.5 g of an off-white powder |s obtained. (Yield = 15
quantitative). Example 14 Synthesis of tyl
2-(2-benzyloxycarbonylamino-3-{5-et 6 4-(5, iﬁ@trahydro-{ 1.8]
naphthyridin-2-yl)-piperidin-I-yl]- pyrlmldl 4- y mi
propinylamino)-4-methyl tanoate 06ffF 0T HN N NNH NH, N NI 0 NH
2CF3000H INVN OENAG- éVOM TEA-OMF N. N 0 80 mg
(0.15 mmole) of 3-[[5-ethyl- tétrahytfio-1,8-naphthyridin- 7-yl)-
| -piperidinyl]-4- pyrlmldlnyl]amlno] -N-[(phenylmethoxy)carbonyl]alanine, 45
mg (0.20 mmole) of terbutyl §{tepiirsate hydrochloride, 22 mg (0.16

| 1mr[g’o(l ')%n%t ?ayrglongj i %%%Zeoé% g@gi Qoliimlde{ﬁg%’( drl ethBgﬁdm‘

Lpipgmdiay Hrﬁm@p AotkeniaRl-Oo70 ml (0.50 mmole) of
((ﬁtbyﬂmﬂmxy}i:%@f)d]maﬁh)dfeI’rimr@td&bﬁlfeeﬁtlrliﬁd fordalhimum amount of

methylene chloride. This solution is poured into ethyl ether, the solution must remain
clear. Then, 2.65 ml of 2N HCI in ethyl ether is added dropwise, under stirring. The
hydrochloride solidifies, the supernatant is removed, then the residue is recrystallized
from isopropyl ether. Then a solid is obtained which is filtered, rinsed with ether then
with pentane. After drying, 3.5 g of an off-white powder is obtained. (Yield =
quantitative).

Example 14
Synthesis of terbutyl 2-(2-benzyloxycarbonylamino-3-{5-ethyl-6-[4-(5,6,7,8-
tetrahydro-[1.8] naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino } -

propinylamino)—4-methylpentanoate.

[oF % o
o Z o"v
NH NH, N \N ! (o] NH
N N - H\I
2 CF3COOH EDAC-HOBT N\"/g/N j:l

NMM-TEA-OMF N N
~F o 0/\©

80 mg (0.15 mmole) of 3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-
7-yl)-1-piperidinyl]-4-pyrimidinyl jJamino]-N-[(phenylmethoxy)carbonyl]alanine,
45 mg (0.20 mmole) of terbutyl L-leucinate hydrochloride, 22 mg (0.16 mmole) of 1-
hydoxy benzotriazole, 30 mg (0.16 mmole) of 1-[3-(dimethylamino) propyl]-3-ethyl
carbodiimide hydrochloride, 0.050 ml (0.45 mmole) of N-methhylmorpholine and
0.070 ml (0.50 mmole) of triethylamine in 5 ml of dimethylformamide are stirred for

I
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24 hours at ambient temperature. The reaction mixture is evaporated to
dryness under reduced pressure (2 kPa) and the residue is taken up in
ethyl acetate and a saturated solution of sodium bicarbonate. The organic
phase is separated, dried over magnesium sulphate and the solvent is
evaporated off under reduced pressure 5 (2 kPa). The residue is

matographed on silicagel eluting with a gradient of ethyl
? e%&fgsrﬁ AL CHBRE Rt 5RO S B TR S evAROER B thgprskinder

8804} plessupe 2cPp) cadahis mhidhinas taktneufpimetiiyl adetatsatid alda@irated
%ﬁﬁ)ﬁsﬂaﬁag%lﬁlﬂeekﬁ%}ﬁfé’ metRangsmeth @JBQLéN ‘ﬁe @&ﬁﬁ%@c'%ed over

85 15-2- H& #@IHENM%CE% ! "Gsh%ﬁal 3 ) ﬂf eforf(g,}%pressure

12+kP@)-| @W@H(@H@)Qbrommgapmd ®yiliqagel Wuting w(&mh @+gradient of ethyl
Qittreigidehd-GhioHde Gidthin ) 6565 (M0, 3H0Q55-@bl gig rdaldts 954%) of

Q?b%c?éd ﬁ‘t@ct & thﬁn@&in fed tortn %leﬁt!i\gd)é 2.98 and 3.66 (bq and

3.43 2-CH2-CH2-NH)
70 JHHG 1 B oLl Nﬁa‘é}rﬁuerm r&ﬁklomlf'%mn%methnq%wzt@ﬁm acid

84:49-g¥8)1H, CONH-CHCH2CH(CH3)2)-CO) : 5.13 (m, 2H, CHz-Ph):
5.42, SNt 7-f@peis)mobile Hedj 6.43 ang 7.d&prfed H%Z;) H 116 (d 6H,
[t

LRSS (TPt SRR S | Fm, 1

3 of

LHOFAAIG:18 2 b o riyfn{in - {Beihy L3 04t9528)7, §mieidh (o QIR CH,-NH
IGHRUHFCM;R; m)4|9|w@rlqﬁ-la_hyowmdIaﬂ?mawm}cm-(:f{-cm) 2.73 (t, 2H

ac:|d
w@@ﬁw@% ROl S OGO N o,
S GBREHsr Mttt AL @ dnK 13 c aFboti st tad ALy nyF.82 (m IH,
M@SCHdZ SlieMal)ydra4q . Ghndph CONA-CHOHIRGEHICIH B ) )~OOimidin3i-(2 2H,
pr@m@yla@m}lé m%hxmn&%eﬁéem kafad'&b&OFPmemnezH H

%ﬁg |o tr| ézg gﬁ'ﬂc‘éc Hg{el(? S}mg)lﬁreart]tture until the’

CHZCMS\AQ@-(MEH)ACOH 90-10-1-1). Toluene is added and the reaction
mixtuigyigigysaporatesf to drynessdigRixycarbonylamino-3- {5-ethyl-6-[4-(5,6,7,8-
tetrahydro-[1.8] naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino} -
propinylamino)-4-methylpentanoic acid.

‘ Gk (nC
X ’ Oy NH
MK s

60 mg (0.083 mmoles) of terbutyl 2-(2-benzyloxycarbonylamino-3-{5-ethyl-6-
[4-(5,6,7,8-tetrahydro-[1.8] naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-
ylamino}-propinylamino)-4-methylpentanoate in 5 ml of dichloromethane with
0.5 ml of trifluoroacetic acid is stirred at ambient temperature until the starting
product disappears according to TLC (silicagel, eluent: CH2C12-MeOH-H20-AcOH
90-10-1-1). Toluene is added and the reaction mixture is evaporated to dryness under
reduced pressure (2 kPa). The residue is solubilized in the minimum amount of
dichloromethane with a little methanol then poured into diisopropyl ether. The
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reduced pressure (2 kPa). The residue is solubilized in the minimum
amount of 30 dichlorometbane with a little methanol then poured into
diisopropyl ether. The 52 precipitate i%iltered. 55 mg (Yield =74 %
expressed as ditrifluoroacetate) of expéected product is obtained in the
form of a white solid. TLC : Rf=0.52 (silicagel, eluent:

) e 1o Sy Lot 8 2 APLSEd o i ichcetate) of
%Ig) ge%()gﬁ?{(’)s 6’%?}/@?8#? @.CV\PIOW ﬁ% fﬁ[gfy ies) of a solution of 21

% sodlrf atRYTlte In(elicagsl.isluerte dichioromatbangonashansl gv@dr-acetic acid
gividexsPpf formamidine hydrochloride in 200 ml of ethanol cooled down

to 0C gy, e mirs is stirred for 30 minutes ; then a solution of 19.5 ml

(94 mmoles) of diethyl propyl malonate in 50 ml of ethanol is added and

the reaction mixture is stirred overnight at ambient temperature, followed
by eExmmmlad o dryness under reduced pressure (2 kPa). The residue

IS takgs}ﬂiﬁeiﬁslgflggdm}@fr@x%gga;%gl -?gHHHHiRé,SOdium chloride and
extraction is carried out with 800 and 200 ml of n-butanol. The organic
phases are dried over sodium sulphate, filtered and evaporated to

dryness upeler reduced pressure (2 kPa). 7.3 g (Yield = 50 %) of
expeetedRroductis obtained in,,tshe\;w.m of a eeige solid. 1H-NMRH OH
d6) - 0.85(t3H,CH2-CH2-CH ) :39(sext, 2H,JH2=20 CH,-CH3) ; 2123

2H, CH,-CHz-CH3) ; 7.85 ppm (s, N=CH-N). MS : 155 (MH+) ; 159 (M-H-).
Sy A ) S CRBY: ek e B DR Bt pided
tacz Gelamon NN RNSAgTiRfureraslesy (fofsrmanuidisy diydrochloride in 200 ml of
BtipraplydobRdldaycias 1y HridiRek AR SRIA0BRROHERXYCHRERS ilution

faken hour. r returning to ambient . 30 temperature,

mixtlj?te%gﬁ?zi r>n%£ géﬁeﬁﬁfe%fé@rluﬁﬁ?ﬁ %%ﬁao? b%ogplﬁlo%[g %‘%&8§|‘8r?§8"1 and
e EePEHGPWIREINE) i eStuBedionVARRIGIe % amblFrS remperatutehdatlowed by
gvfaporetingitogdry aesd ientcreraperedupessiireer € GiRY). IThé ks idugayredtdntap in

00 X6 LR A0 é@!ﬂ&&ﬁ'ﬁ‘%é&ﬂ%“&tﬁ&?&?%ﬂﬂt%&a%ﬂgﬁ ISMEdE: with
g@%‘gﬁéﬁlﬂv&f b¥, ext(ri;:tmg with ethyLacetate,drr,ylng over
o ghil .a”gl;rgﬁg@lts phases are dried over sodium sulphate,

filtered and evaporated to dryness under reduced pressure (2 kPa). 7.3 g (Yield =
50 %) of expected product is obtained in the form of a beige solid.

1H-NMR (DMSO d6) :  0.85(t, 3H,CH,-CH,-CH;) ; 1.39(sext, 2H, CH,-
CH,-CH3) ; 2.23(t, 2H, CH»-CH,-CH3 ) ; 7.85 ppm (s, N=CH-N).

MS : 155 (MH+) ; 159 (M-H-).

Synthesis of 4,6-dichloro-5-propyl-pyrimidine

POCI3/PhNEt2
HO OH (o cl

A mixture of 3 g (19.5 mmoles) of 5-propyl-4,6-dihydroxy-pyrimidine in 20 ml
of phosphorus oxychloride is taken to reflux for 1 hour. After returning to ambient
temperature, a mixture of 3 ml of N,N-diethylaniline in 10 ml of phosphorus
oxychloride is added dropwise and the reaction mixture is taken to reflux for 4 hours.
After returning to ambient temperature, the reaction mixture is poured into a mixture
of ice and water then sodium bicarbonate is added slowly to a basic pH, followed by
extracting with ethyl acetate, drying over magnesium sulphate and evaporating to
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53 dryness under reduced pressure (2 kPa). The residue is
chromatographed on alumina eluting with a gradient of

heptane-methylene chloride 100-0 to 80-20. 2 g (Yield = 54 %) of

expected product is obtained in the for§d of a blueish solid. TLC : Rf=035
(silicagel, eluent: heptane-ethyl acetate 90-10). 5 Synthesis of
6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-5-

SrapsssuBdRs ERend e ure (AKBMATHS| Fesidug ©chuamatographedomalumina

Shutirglinidthy padiemiofh&g Ao hemyleles)ibAde dimtvomo-3¢ap0pR g (Yield =
By %‘P@xﬁ@&e‘a %%9{@%&%{&9%3%%6&?@9 @féﬁ%&@

smgl e[gg O cont |n|ng 1.6 g (7.4 mmole
4-(1,2, ,ﬁte @aéo T‘é“'ﬁﬁﬁ ﬁ“yﬁ’éﬁnh?ﬁ’;tff}“i ﬁfﬁ’éﬁﬁ %“igl‘éalgéd from its
salt. THyothdsasirefishbhd R 3 440 yd®H¥ s phdryratinceyt)atauigeridiny1]-5-

POUpOEa ARG SElicRiRyessure (2 kPa). The residue obtained is taken
up in a mixture of water, ethyl acetate and a saturated solution of sodiu

ic phase is separated and the aqueous phase

The combires organi¢ p ases are dri 4
thg solvent s evaporat der 1\, 7N\
= idue is chromatographe o# silicagel \ =/
eluting yith @ radl e e chlqr h e of
50- 50g t i%ﬁgg%r%ﬁ) pgctégJ ;grnoénm IS btaln(g:(df’a &ﬁ?‘ Sy mpo?p yl-
RNTHRY %aaé domd. q&ﬁblﬁparsny%ghz@m@ aperadderbininicagjapleinerked flask

ethyhmiegathq190(70] iabIBER (€ DIG13),3 8-l debl (3Ghitzdak)yil)- 1 -
hlé%(ﬁﬁﬁ% %&@H&nqg Sgl't_lgbhl;' &Mﬁr@ %7h ﬁ'it 140°C for 5 hours then

H2-CH2 C-CH2-CH2-CH3
FORIRTHELIS, e bedeh rﬁﬂqcemr@ﬂgedﬁ a> gy (fegue obtained is
ke @ HP-DHR B ANe nD6vared, 206 (et dindHh SiigaBId 0GR @Bsodium

GidZoboratd (Fﬁe aI}HE' ﬁiﬁ‘?e Qs"b% &4; a@r&%@%@eéﬂs fhfHedximtdd with
fﬁ{i’,lfthé’ dlg t)éhe(i_' organi pPL? aré %gx)lessl rr111t Qgﬁ)ﬁate then
e% yﬁ%‘“[ prop)ﬁ 8 f4 Sf% 2etrs yHFo i
ﬂmnw gMapprtedd wﬁ;ﬂ]muégmm@iﬁ‘;qamm@}rm (30kPa). The residue is
Knmw@ﬁbm@mmmg@aatmav@ @ dpafidit b MNpthhEehelbgldedibride-

99}7{ acetate of 50-50-0 to 0-0-100. 875 mg of expected product is obtained in the
form of an amorphous solid. (Yield = 50 %)

TLC : Rf=0.25 [silicagel, eluent: ethyl acetate (100 %)]

1H-NMR (CDCI3) : 6 1.02(t, 3H,C-CH,-CH,-CHj3) ; 1.72(sext, 2H, C-CH,-
CH,-CH;) ; 1.81 to 2.07 (m, 6H, NH-CH2-CH2-CH2, N-CH2-CH2-CH-CH2) ;
2.64(t, 2H, C-CH,-CH,-CH3 ) ; 2.73 (m, 3H, CH2-CH-CH2, NH-CH2-CH2-CH?2) ;
3.46 (t, 2H, NH-CH2-CH2-CH?2) ; 3.06 and 3.96 (m and d, 4H, CH2-CH2-N-CH2-
CH2) ; 5.00 (m, 2H, NH-CH2-CH2-CH2) ; 6.40 and 7.14 (2d, 2H, CH=CH
naphthyridine) ; 8.38 (s, 1H, N=CH-N).

MS : 372.374 (MH+).

Synthesis of (1,1-dimethylethyl)3-[[5-propyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinyl Jamino]-N-

[(phenylmethoxy)carbonyl]alaninate.

s
| BINAP
NN Pd,dba
H N + HN NH —r . \j:
\
|
N N

N N Dioxane
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NACINHIN O~O\CsF NN NN NH NvN Dioxane NON0JIO54 A
mixture of 600 mg (1.62 mmoles) of 4-chloro-5-propyl-6-[4-(1,2,3,4
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-pyrimidine, 590 mg (2
mmoles) of (1,1-dimethylethyl) 54
3-amino-N-[(phenylmethoxy)carbonyl]alaninate (prepared 5 according to
J. Med. Chem.(2001), 44(8), 1158-1176), 380 mg (2.51 mmoles) of
caesium fluoride, 76 mg (0.083 mmole) of

trls(d|laennjmtﬂmneaﬁeﬁ@ﬂe9n@dllﬁum(®le§)02>fng -(Bl268 Fyprugie)-614-(1,2,3,4-
LetraRizle H&%ﬁﬂhﬁl‘?)yl)-’h ipaRikul By i, GIRXARE @ Gnmoles) of
ted 20 h act t ted t
Ef%?gé’%t‘n %??ﬁauced S B e B S BRI o fprepared
@Wé’@@téﬁe J 1@5@@@%(&%&; rafé8) sdlLirfon 030 dR{rngced Sdnaroles) of
w@mﬁg&m@rmba% lﬁlgqpm%m@laydmﬁ(mﬁﬁﬂwm&mﬁasa@mhm&nm)
SO SRS I E3PA, %‘)‘%ﬁ yndgy; fﬂ#ﬁ&%l’éﬁéssg‘gle nf Ta?)mﬁ ?xtrf%é U8 dSm1 of

chrom t graphe on auminae

dioaane Afkisyrelerore By oaaé?eh@lrﬁe flifH 540D s gyaporated to
HoyHies thder Gedub0a-Pressdrin@lyFa0a00 +he . redduads(Miada epbih Whylf acetate,

SXRECkAd &m%ﬁa&a@%@a&ﬁbs&m%@nﬁm& DRUSHSION sPithted,

TLC.. Rf =0.12 (silicagel Iuent I acetate), 1H- NME{ 3)
gﬁ?ﬂt oﬁfﬁr@ ]@iﬁ @%@erﬁ% ?fl uggge(rs reduced
PEESEBLD) (21k81)tdfiam5(mwam chnqr@mm@azalm zlm OH-ceylient

02 28({hylinle ChiorideCditdobdpy L etiel Gihyl bbe@f@n@dx&%m% £8-6020 to 0-

é@-’%ﬂ%ﬁ'@ﬁﬁ@g et O30 48 Wi - g1 aferpected
Prodyctis dairgd imyibe éﬂnmf)an@weﬂ{h?umem 848.CH-NH) ; 5.14 (s,
2H, CHEChRS6: D61 X siticake -l CttgANRtatd).44 (d, IH, H

naphiHINAAL (611;% IR, d‘b@&pﬁﬁy&d@ﬁ LG o1, CH2NE @R H,-
gé%?f.z\l ntf? %3 QR o G Gt N 5}32 CH% CH2, N-CH2-CH2-

§H5Q¢Lébyl263ﬁ(i(12ﬁ3@maﬁwf@ms)nabﬁih@id|¥H7-<}l)1’/1§ﬂ CHD) ; 2.73 (,
QH?M@WH%@HET@LZ\N&Z@U%N-i(BSIQBVHH&MX&D{JmﬁmaNU@ﬂ CH2
5(osRRtRiEl ] R EAISROMIETRE 5 G RH BN 1 4
(m, 1H, NH-CH,-CH-NH) ; 5.14 (s, 2H, CH;-Ph) ; 6.16 (d, 1H CH,-CH,-CH,-NH) ;
6.44 (d, 1H, H naphthyridine) ; 7.15 (d, 1H, H naphthyridine), 7.37 (m, SH, CH2Ph) ;
8.29 (s, 1H, N=CH-N);

MS : 630 (MH+) ; 574 (MH-tBut) ; 440 (MH-COOCH2Ph+).

Synthesis of 3-[[5-propyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-
piperidinyl}-4-pyrimidinyljJamino}-N-[(phenylmethoxy)carbonyl]alanine,
bis(trifluoroacetate).

g
\j: j< CF3COOHICH2CI2 N Sy
N
N N ]

Oy OH
1L
= NH
2 CF3COOH NN 0)\0/\©

610 mg (0.97 mmole) of (1,1-dimethylethyl) 3-[[5-propyl-6-[4-(1,2,3,4-
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-
[(phenylmethoxy)carbonyl]alaninate in 50 ml of dichloromethane with 5 ml of

trifluoroacetic acid is stirred at ambient temperature until the starting product
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2 CF3000H NvN O I\ 610 mg (0.97 mmole) of (1,1-dimethylethyl)
3-[[5-propyl-6-[4-(1,2,3,4- 30
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-
[(phenylmethoxy)carbonyl]alaninate in"50 ml of dichloromethane with 5 mli
of trifluoroacetic acid is stirred at ambient temperature until the starting

Qﬁ@ﬂgféa%aé’&ﬁna s aceodingder Hﬁe(ﬁi'ié%ﬂz%lﬁmgghgztﬂ_moﬂ_90-10-

Cfl—i% ,}ZiMeOH-H%! OH 90-10-"1-1). Toluene is a e reaction
mixtures evafora

c

@?Hyﬂ}?séeﬁﬁﬂ%? PUSHE D enates de frmses under
iediensd iprestutsilice dRathd brinisidne ameelubifzeticiotivenetinamenyitmaunt of
|{iﬂﬂilm©ih§m@h31®$tl?gwﬁ@}1%}tﬁléhﬁﬂ" B[Ofl’bélnegttﬁ.ﬁ%fﬁhﬁxé mtﬁ PHELS ISether. The

igld,= 0 ssed.ag ditrifluoroacetate).

)It(%ge tglgepqr% u%:jrfs,g bﬁ?am‘é‘& iﬁf%gsfo_rrr? %)f%;{ 58R5E%38 |02.18Té lﬁﬁ?fgﬁ?ﬂ?m) of
@hestsd Pedustinnbirinedetheormahabsiasatlidacetic acid 85-15-2-2)
1H-NNRCD \REED 46)(sifi & HA(teBieh€ -Githlofonidthirb; nedBol-AHtecAoiid-acid
gg_g@ﬁ;s) : 1.67 to 2.00(m, 6H, CH2-CH -CH2-NH and CH -CH-CHz) ;

2.40(t -CH -CHZ-CH3)_; 2,65 t0 2.96 (m, 5H, NH-CH2-CH2-CH2-
N CHORENTR DN S5 bG8ty S Sttt 145(m, 3H, C-CH,-
KM HOH 2L 6 HtcaR d0(i; OH2 CHH OB ;- ISH Grah CB,88HAGH 2 1 2.40(t, 2H,
NEE_QE@%}&GN?); 263%d 2.9 oL N&M%ﬁa@?;_z@g\liémécm-gg-, N-
‘CH2-Ph).; /6,6 aphthy ; , BH, Ph) , ,
%ﬁ%@&m@%ﬁ%%%%ﬁlﬁd@@%% ?@ﬂ%ﬁé%‘%ﬁ%cm‘) ;
avirg- e d&HEmn 2H, -0 (432 (@ d H2NBYCH2-GHAIN-E15)02 (s,
(18] (-QA2PEH G (d,17H] . Hofhpixhiiidend f; SyIBhesiSH Ph) ; 7Ng 1 .53 1H, H
' -Bgisalut imiging, EtONa ~,0 O~~ -1HyN ~i ~
ﬁa@ﬂ“%ﬁé@%ﬁééﬂ%ﬁﬁgﬁ%

OHO Zmmoles) of a solution of 21 % sodium

ethyldt®Sn* et{dn AN detr Qo QUGHRIAHI Y (94 FdméMshlor 5 464- (572-
forhaiidind M 6UMiddige in 200 ml of ethanol cooled down to OC and

the mpgthyeri2eW gcHen P> mingtes ; then a solution 25 of 20.6 ml (94
mmoles) of diethyl propyl nialonate in 50 ml of ethanol is added and the

reaction mixture is stirred overnight at ambient temperature, followed by
evap&éﬂﬂ&&ﬁyness under reduced pressure (2 kPa). The residue is

takenSimihesiO0Mmmj6olih paoptedssplulippyeimaaien chloride and _
extracted with 800 and 200 ml of n-butanol. The organic phases are dried

over sodium sulphate, filtered and
. EtONa
HoN 2 NH HO OH
+ 3NN ——— S
~9 o cir™ EtOH i

o o NVN

102 ml (282 mmoles) of a solution of 21 % sodium ethylate in ethanol is added
to a solution of 7.5 g (94 mmoles) of formamidine hydrochloride in 200 ml of
ethanol cooled down to 0°C and the mixture is stirred for 30 minutes ; then a solution
of 20.6 ml (94 mmoles) of diethyl propyl malonate in 50 ml of ethanol is added and
the reaction mixture is stirred overnight at ambient temperature, followed by
evaporating 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). 13.7 g (Yield = 86 %) of
expected product is obtained in the form of a beige solid.

TLC : Rf=0.53 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2)



30 evaporated to dryness under reduced pressure (2 kPa). 13.7 g (Yield =
86 %) of expected product is obtained in the form of a beige solid. TLC :
Rf=0.53 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2) 56 1H-NMR (DMSO d6) : 69.81(d, 6H,CH2-CH-LCH3)2) ;
1.85 (m, 1H, -CH2 CH-(CH3)2) ; 2.13(d, 2H, -CH,-CH-(CH3)2) ; 7.81 ppm

(s, N=CH-N). MS : 169 1 he is of

o o-ciUHIN R SBISP S LSS G BBt 8 A
IUB-(CH A miktidédo2H.g CLE-Chnt(cheg))af7.81 ppm (s, N=CH-N).

5-isobygl- 4199 m@xyw jpigine in 20 ml of phosphorus oxychloride is

takenéor ux fo 4&#&?1 Bl \Ite, ret rnln%H al bient temperature, a
mixture Ot 3 i Of die ?/I |ne p‘hosphorus oxychloride is

added dropW|se nd the reaction mixture is taken to reflux for 4 hours.to

After returnin bient temperature, the reaction mixture is pour

a mixtpge of ite andywater then sb&igni hiedrbohate is added-slo

basic pH, by extracting with ethyl acetate, drying over I

magnesmm‘smﬁhate and evaporating to dryness under reduced ﬁésure
5 (2 kPa). The residue is chromatographed on alumina eluting with a

gradieqt 8&%@%% @%%%é?%%@l&ﬁ%@? 428 cﬂh?l&éx (}nm%tﬁne in

25 %) of a brown oil is’obtained. TLC : Rf=0.25 (sll icagel, eluent;

nef é{h?ﬁm(g@sc@’) %tﬁé@@‘bﬁo reflux for 1 hour. Afier returning to
Gubidn2Supesaratey drovikiBrnayb Bthylriefi N Nydicthylpeiidieyl-B) ml of phosphorus
IsQbLd e NoIRIRY %kﬂmﬁe %@M&ER*R)&%@WWN&Vn b tefllk!fof Shburs.

CIN 20 25 mI lace @%ﬁ% 9,(4.4 mmoles) of 1o a mixture

10 %ﬁcﬁ%ro- 2 iSoBl yrm?ﬁrﬁe an (!jllsopropyfeﬁwy amine a
el anh wateh gh@m flagkrhszmtaurﬁrsvgi@éelgv(flwmee@fbffollowed by

4R tBnd-(@iR YYD doaa Pl igdiver- Yhadndsiperidinpheatease cfeporiing to

nded BB RIS HRUUA b U MR B o RS AHRUE G htumina
g M%S&Li’réfaf’m"té\fp AP CBELRY S LoD RO L ield ~

15 25 %) of a brown oil is obtained.
TLC : Rf=0.25 (silicagel, eluent: heptane-ethyl acetate 95-5).
Synthesis of 6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-5-
isobutyl-4-chloro-pyrimidine:

Cl N N <
N N DMA / DIPEA N
N cl = — N:/

25 ml dimethylacetamide, 0.9g (4.4 mmoles) of 4,6-dichloro-5-isobutyl-
pyrimidine and 2 ml of diisopropylethylamine are added into a single-necked flask
containing 0.95 g (4.4 mmoles) of 4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-
piperidine released from its salt. This mixture is heated at 120°C for 5 hours then

20

25  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 combined organic phases are dried over magnesium sulphate then
the solvent is evaporated off under reduced pressure (2 kPa). The residue is

30  chromatographed on silicagel eluting with a gradient of heptane-methylene chloride-
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bicarbonate. The organic phase is separated and the aqueous phase
reextracted with ethyl acetate. The combined organic phases are dried
over magnesium sulphate then the solvent is evaporated off under
reduced pressure (2 kPa). The residuets 30 chromatographed on silicagel
eluting with a gradient of heptane-methylene chloride 57 ethyl acetate

50 50-0 to O- f expected p ductl btained in the form
bafaéaeorffmy% 38%8 }35%@3 h%fi@é?d@ﬁfeﬁtoemed in the
é@etavé FeeysliHNIgR (COCR) : S 0. 89(d 6H,CH2 CH-(CH3) 2);
1.77 tqR A2 kP -2 5N du sl 21612 -6hi abbfatd 216612 FH-CH2 and

s of SR, Dk %ggﬁaé%@%ﬁﬁéﬁ? 12 g 7, NI

tGHergHaGHgD 2 éﬁé (. 2H, -CH,-
(C]HZ(GI-HQ)) 51173 (mzﬂwnmﬁmmaam 2268, 4. 2710 (1 H nfAsk eAHCH2-CH-

dm) AR &N 368y 31%\’@ naaf ABdMEICH-N-

e %% e IR T

[@Mﬁbxﬁ)&@dﬁl}&l&ﬁﬂa&@ H N +Y e \NI o~ N NI, a0 O CAF
N I NipsN 3189388NNIH-yO Vi~ A mixture of 450 mg (1.17 mmoles) of

4-chlago-S-isobutyl-6-[4-(1,2
e na%m&éf.ld%zeet S PB4 A sty oL
RARB %‘)’@)‘P(i - anﬁ’iéﬂﬁﬂﬂ& -pyrimidinyl ammo]- -

Sépimindnieti{pheoytburiyidaddasionyl]alaninate (prepared according to J.
Med Chem.(2001), 44(8), 1158- 1176) 275 mg (1.81 mmoles) of caesium

55 mg (p.060 ale) of
i 'i~ . cetone)gl adlum((ﬁﬁS m 1 ole)of o
&: I,I'-binaphthya 35 Al Of 20 diox ne éI j<
heated underfreifux for 20 e re&Etion mixture isévyporat
dryness undéh¥dlduced pressur kP&eaRd the residue is thk#¥n up

ethyl acetate, water and a saturated solution of sodium bicarbonate. The
organic phase is separated, dried over magnesium sulphate and the

solverft iSix@ERrafet O BEde:: Fdmmelestcaf e hbomp Hisvhetyk gl -3.4-
chamaliogi g hsshdiyAtdiminal pllipisevidinyd jgsadiailing o1 Inathylehtmoles) of
glfl?rfﬂﬁleq}@ | ethers gy : Tﬁ%@&?rﬁ?&ﬁb%%%ﬂﬁ ﬁ?a'gglgagzto O('?repared

0-500 the“ 0 0 9 a”déﬁ‘ﬁ'%éﬁ%% ioxfsghlég@,p;] ﬁb&,lsmmoles) of

caesxum ﬂuoride, 55 mg (0.060 mmole) of tns(dlbenzyl1deneacetone)d1palladlurn(O),
75 mg (0.12 mmole) of 2,2’-bis(diphenyl-phosphino)-1,1’-binaphthyl in 35 ml of
dioxane is heated under reflux for 20 hours. The reaction mixture is evaporated to
dryness under reduced pressure (2 kPa) and the residue is taken up in ethyl acetate,
water and a saturated solution of sodium bicarbonate. The organic phase is separated,
dried over magnesium sulphate and the solvent is evaporated off under reduced
pressure (2 kPa). The residue is chromatographed on alumina eluting with a gradient
of methylene chloride-diisopropyl ether- ethyl acetate-methanol from 50-50-0-0 to 0-
50-50-0 then 0-0-100-0 and finally 0-0-90-10. 630 mg (Yield = 83 %) of expected
product is obtained in the form of an amorphous yellow solid.

TLC : Rf = 0.12 (silicagel, eluent: ethyl acetate).

1H-NMR (CDCB) : 4 0.91(d, 6H,CH,-CH-(CH3),) ; 1.49 (s, 9H, tBu) ; 1.77 to
2.07 (m, 7H, -CH,-CH~(CH3),), NH-CH2-CH2-CH2 and N-CH2-CH2-CH-CH2?) ;
2.32(d, 2H, -CH,-CH-(CH3s),) ; 2.65 (bt, 1H, CH2-CH-CH2) ; 2.73 (t, 2H, NH-CH2-
CH2-CH2) ; 2.95 (bt, 2H CH2-CH2-N-CH2-CH2) ; 3.44 (m 4H, CH2-CH2-N-CH2-
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TLC : Rf=0.12 (silicagel, eluent: ethyl acetate). 1H-NMR (CDCI3) : S
0.9I(d, 6H,CH2-CH- CH_h) ; 1.49 (s, 9H, tBu) ; 1.77 to 30 2.07 (m, 7H,
-CH2-CH-(CH3)2), NH-CH2-CH2-CH2 and N-CH2-C112-CH-CH2)
2.32(d, 2H, -CH,-CH-(CH3)2) ; 2.65 (bf81H, CH2-CH-CH2) ; 2.73 (t, 2H,
NH-CH2- CH2-CH2) ; 2.95 (bt, 2H CH2-CH2-N-CH2-CH?2) ; 3.44 (m 4H,
éﬁ%\ﬁ!r 2-N-CH2 58 CH2 and NH-CH2-CH2-CH2) : 3.85 and 3.92 SZm
CNHERAEN2ZAIR 3 &3 pnd -S43l %H% (dIAG) s 4.45 (m,
G H,-J-CH13-CHENE) CH 22 ZEHENPh) 6. @w(decaH@%ﬂmrmueMi)

mqadmmmmawnm ©).163d, (I, magm;gmm ik $H, CH2Ph) ;
g il? (MH+) 588 (MH-tBu+) ; 454 (M “COOC H2Ph+).
€sIS 0 but [-6-[4-(1,2,3,4-tetrahydro-l,8-naphthyridin-7-yl)-1-

plperlM§/I§|-614ﬁJ Mﬁtﬁhy?]%ﬁﬁiﬂéi @MKMH&?@@M@HNanme
bis(trifiyanaasietaie) 345\ NIbN-6-M-{ CF300HEIAEE2 4-4phPHAN-7-y1)-1-

%ﬁ%m&w% g‘dﬁél'if% 5%5 Q’ %‘E’Négﬁ?‘gor{%éaf@onﬁjnﬁle of

%‘éﬁﬁ hthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-
ethoxy)carbonyl]alan|nate in 50 ml of dichloromethane with 5 ml

id rred at ambient tefmpgr ure until estartlng
r mw o TRE EShicagsl, sTu ;’BL
ctlon

CH2CI2-MeORH; OAch 90-10- 1-1). Toluene is a é a
mixture is evaporated t0 dryn nder 15 recirsesdpressine’(2 k
residue |s solublllzed in the minimum amount of dichloromethane Wlth

little M egtgfdlﬁomﬁﬁ%h%t Bh% [@Se&%liﬂiﬁ B4-(1,2,3,4-

filter d 52 d =.67 % expréssed itri uoroacetate

SRRy piénd'g*’c%@éﬂﬂf’éﬂw@d’lh lr@&&ﬂ%@%@pﬁg@f}w rehikRS a0
([{nh@rgém@h@nﬂqamamyanimhm@ meffandl-vhidickostimetbahe2®/ith 5 ml of
Shfhiordadedt-MMRiE{DIMREA dh) amisidhe, el ferdarfe HurfaH 049 staRO product

/H H- C
QRap B econfif ) G st %@@ﬁg%ﬁ%o A0 90-10-
3rcliobesprapiadded el aperesqionHpixtugs @apemated to dryness under
@dRe€HPrdbsTH2ATPY); THE (Ridtt GHVIGHRzHGIN 2hE AR HRBunt of

GlRrérbiActte wid/ AR %@Hﬁo?ﬁbé}l%&h‘@dqm\' Eﬁs ‘iﬁ tt} The

NH-CH2- CH Ph) ; 6.68 (d, 1H, H nap
PRGBS gm%)SZ% By Rl TS prthyriaEd 728
CHRGId IOHRNG)bt8 1R 8, the form of a beige solid.

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

1H-NMR (DMSO d6) : 0.83(d, 6H,CH,-CH-(CHj3),) ; 1.60 to 2.05 (m, 7H, -
CH,-CH-(CH3),), NH-CH2-CH2-CH2 and N-CH2-CH2-CH-CH?2) ; 2.35(m, 2H, -
CH,-CH-~(CH3)y) ; 2.65 to 2.87 (m, 3H, CH2-CH-CH2 and NH-CH2-CH2-CH?) ;
2.91 (bt, 2H CH2-CH2-N-CH2-CH2) ; 3.42 (m 4H, CH2-CH2-N-CH2-CH2 and NH-
CH2-CH2-CH2) ; 3.57 and 3.84 (2m, 2H, NH-CH,-CH-NH) ; 4.32 (m, 1H, NH-CH,-
CH-NH) ; 5.0 (s, 2H, CH,-Ph) ; 6.68 (d, 1H, H naphthyridine) ; 7.37 (m, 5H,
CH2Ph) ; 7.66 (d, 1H, H naphthyridine) ; 7.59 (d, 1H CH,-CH,-CH,-NH) ; 8.27 (s,
1H, N=CH-N).

MS : 588 (MH+) ; 454 (MH-COOCH2Ph+) ; 586- (M-H-) ; 478- (586-
OCH2Ph-) ; 1173- (2M-H-)

[op] (0.75 % CHCI3) : +1.0.

roacetate) of
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IH, N=CH-N). MS 588 (MH+) ; 454 (MH-COOCH2Ph+) ; 586- (M-H-) ;
478- (586- 30 OCH2Ph-) ; 1173- (2M-H-) [an] (0.75 % CHC13) : +1.0. 59
Example 17 Synthesis of 5-methoxy-4,6-dihydroxy-pyrimidine: NH I[jOH O
EtONa Bans EtOH 0 NH2 HCI p 0i EI&H N OH O 55 g (6.2 mmoles)of
formamidine hydrochloride is added at OC and in small quantities into a
single-geckeﬁ fl@ﬁk containing 30 ml of absolute ethanol and 90 ml of a
soluti o ethylate at a concentration of 1.7 mol/l in ethanol.
Stirrin§M§th¢ﬂi$m§frr@@6103mﬂiéfdihe’ldpranYmtﬂimjout twenty minutes,
8.5 ml of dimethyl methoxymalonate is added dropwise. StirringHs
pu ntained for 16 hours. The 10 eeaction mixtyggs.ihas,acidified wi

gcep&;f\ud th a pH bktwekn 4 and 5, thermgggyrentrated to |ynes

|n the 5fesence of cyclohg erafter impasting the crude product~,# oH
obtained is chromatographea on silicagel eluting with a mixture of
methylene chloride-methanol (85-15)and 2 % water-acetic acid(1-1). 9.5 ¢

Of (he sSIREAIARLGE D AMAMNGRLAPURIPHIG R NAUGLE Y- 308 M mall

acetate salts I5TLC: Rf=0 S|I|ca Ieuent methylene
LSS BT B 3 s DR 1o, O AUAER A0 Ok AAcolase siighand 90 mi

@fieGD)tinN6Fodiu@H¢thate a8 qencentrioG l4fN)7 20001(s 8thdnol. Stirring is
Gt Friaidd- it"zlﬁib@:ﬁt%pé&tugm%gtq Riifutes, then 8.5 ml of dimethyl
of4 Eﬁ%ﬁhl S)?léa g?leth%?étg ¥{'5“ I\%fllge 1rr1ng \n?aglt%%e% I\}‘o(r) {\é %ou%r~The

seﬁ?@mbgywedﬁme%%w%paﬁmamﬁﬂ% fmaahbetyeen 4 and 5, then
cxychinrate] i tdikeredo ireflhx mseneemyélﬁhexatwmtﬁ@ﬁon@mhmgmhe crude

SRR ERiALY ﬁslgu renRift-Bodthphdl Nshliethdan Th 'n§&% 18 of %ﬁxtture of
rus Orl IS e mixiure Is nto
{fﬂ% R < AT b e o A g ot the
s8Decte S pratipitis ahﬁammirem@mméthw of sodium acetate salts
TLC : Rf = 0 [ Silicagel, eluent: methylene chloride-methanol (85-15)and 2 %

of water-acetic acid(1-1).
1H-NMR (MeOD) : 6 3.67 (s, CH3-0) ; 7.73 (s, |lH, N=CH-N)
2.00 (s, 3H, CH3-COO-)
HPLC / MS : (1t = 0.5 min)
Synthesis of 4,6-dichloro-5-methoxy-pyrimidine:

OH Ci l
o ‘o)
N| AN ~ POCI3 N X
I\ = R m 7
N OH (j"“ N cl

A mixture of 5 g (35.2 mmoles) of 5-methoxy-4,6-dihydroxy-pyrimidine and
40 ml of phosphorus oxychloride, is taken to reflux for one hour. After returning to
ambient temperature, a mixture of 4.8 ml of N,N-diethylaniline and 18 mi of
phosphorus oxychloride is added dropwise.

The mixture is again taken to reflux for 4 hours 30 minutes. After cooling
down, the reaction mixture is poured slowly into a mixture of ice and water then
neutralized by a saturated solution of sodium bicarbonate. This aqueous phase is
extracted with ethyl acetate. The combined organic phases are dried over magnesium
sulphate and evaporated to dryness under vacuum.

The residue obtained is purified on silica eluting with a mixture of cyclohexane
and acetate (95-5).
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neutralized by a saturated solution of sodium bicarbonate. This aqueous
phase is extracted with ethyl acetate. The combined organic phases are
dried over magnesium 30 sulphate and evaporated to dryness under
vacuum. The residue obtained is purlf@% on silica eluting with a mixture of
cyclohexane and acetate (95- 5) 60 2.5 g (Yield = 40 %) of expected

produgtds o fo |te der, TLC - Rf5

Slllcag;l\e?I %I??F cyc an{g(gx ec &};N Z%Iﬁaflgfi ﬁ (!?ﬁ)"é[?)fa white
4"0(’5‘5(“5‘ CH3-0) ; 8.55 (s, 1H, N= CH N) 5 HPLC/MS : rt = 1.3 min
Synth#$i€ of - 4 g 42 [ Fditagelhyhiantl Srclapbkayeidihyl 4d¢tate(80-20)]

I-pipeq gy ébﬁ% %%@g RGNS %'Q FOELEMR)DWEA N
O~N/+/NN/N N t0 2 g (12.3 mmoles) of

4,6-di &G—%efﬁox{r}pgﬂhdme solubilized in 25 ml of

dimetRyktbestamiofe aiid-G623 4t tofrdlizdprdpSdesphithsriden dreBddpipenidiay]-5-

sieaieeskatissly aantaing 800 mg (3.68 mmoles) of
4-(1,2,3,4-tetrahydro-1.8; naphthyridin-7-yl)- 1-piperidine released from its , o

salt Thl§ mixture is leated,at 130C for Zohowisthen concentrated to
,yne S under Vacuu e‘Z/_<N
cethyl acetate a e

regidue obtamed-15istakenup mjkt
saturated solution of sodium bicarponat

The organic phase is separated and the aqueous phase reextracted with

ethyl acetate. The combined organic phases are dried over magnesium

SUlphatd 62 thesElRSA 9 ASuAiSIE S sk oBON e ubiiceddn 25

ohirarh diogriyhedtamiddumina @40tipg ofitdisopispyiethy byciehexanddsidinto a

@H@ﬁtﬂéﬁg@@a&ogﬂglﬁm 960 ﬁ%f@ &) ﬁirﬁ?f@se}%‘i‘%(ﬁoﬁ’ 4G '[%trah dro-l ,8-

ined, ow Preparatlon of the naphthyridi
R AR Mﬁ%ﬂéﬁ R S A TSR
B dquit blewns tbémagrmeamjedlyetmns:sesmd@ewwm We@wqm))mamed

2 GARE W8/ M aGIT RO mz@prahguldaemsl%atmaaﬁ@rea%mmeeﬂbaum

N==

esin,is washed beforeha d and left to s ell for 20 minutes in th
so vebnotnr%%(tﬁ?le mc ra on mLP 2}r%e reaf)l((eiilt edag‘ff:meslf%as?hreex{raaed with

&r&pslaﬁféﬁﬁ@nﬁéﬁﬁereemé PRt phases AfeAriRdes BragResasthsyirhate then
dvaotetianiofeVipsaitedntst SRdeny {3t mmelasyidhéas ciaohibidipads on

gm{?ﬁdﬁluting with a mixture of cyclohexane and acetate (80-20). 900 mg (Yield =
68 %) of expected product is obtained in the form of a yellow powder.

Preparation of the naphthyridine in free amine form :

2.4 g of naphthyridine is displaced from its salt by 6 mass equivalents of basic
amberlyst A21 resin (resin of R-NMe; type) in a CH,Cl, / MeOH /AcOEt mixture
1/1/1 under stirring for 30 minutes. The resin is washed beforehand and left to swell
for 20 minutes in this solvent mixture. This operation must be repeated 3 times for
the displacement of the salt to be complete. After filtration of the resin and
evaporation of the solvents, 800 mg (3.68 mmoles) of free naphthyridine is obtained.
(Yield = 88 %).

TLC : Rf=0.4 [alumina, eluent: ethyl acetate cyclohexane (30-70)]

1H-NMR (MeOD) : 8 1.75 to 1.95 (m, 6H, NH-CH2-CH2-CH2, N-CH2-CH2-
CH-CH2) ; 2.70 (t, 1H, CH2-CH-CH2) ; 2.8 (m, 2H, NH-CH2-CH2-CH2) ; 3.15 and
3.75 (2m, 4H, CH2-CH2-N-CH2-CH2) ; 3.75 (s, CH3-0O) ; 6.4 and 7.15 (2d, 2H,
CH=CH naphthyridine) ; 8.1 (s, 1H, N=CH-N).

HPLC / MS : (it = 0.53 min and 2.56 min): 359(M) ; 360(MH+) ; 361
(M+2H++).
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(Yield = 88 %). TLC : R--0.4 [alumina, eluent: ethyl acetate cyclohexane
(30-70)] 30 1H-NMR (MeOD) : 6 1.75 to 1.95 (m, 6H, NH-CH2-CH2-CH?2,
N-CH2-CH2- CH-CH2) ; 2.70 (t, 1H, CH2-CH-CH2) ; 2.8 (m, 2H,
NH-CH2-CH2-CH?2) ; 3.15 and 3.75 (%rh, 4H, CH2-CH2-N-CH2-CH?2) ;
3.75 (s, CH3-0) ; 6.4 and 7.15 (2d, 2H, CH=CH naphthyridine) ; 8.1 (s,

ég|0(l\l\l/ﬁ§¥ N§)’é |1_| g@cd/&lﬂﬁq&a {Bé rﬂ:ﬁ ﬁSI gé? 4k ﬁ?ihérarq IY[I,nyBaphthyrldm.
5ﬂ’@{mmmmétﬂtﬁaﬁmh@xyﬁmpmwﬁmhmmo]-N-

Tphehpiprtisinyikarvoasipndmgrimidinyl] amino]-N-
[(phenylmethoxy)carbonyl]algninate. y'01 NNOpOOVNC N/\NQN
Ptiztlba,, CsFI BINAP n /\N~Riocane 5 A mixture of 300 m 83

mmoles) of 6-[4-(1,2,3,4-tetgaldydro-1,8- naphthyridin-7-yl)-
1 plperldlnyl] -5- ethoxy -4-chl |m|e and 295 mg (& ley.of
[(

|methyle "3-amino-N- @? oxy)carbonyl] alanipat
(p epargd/ac bll to LMQQLLE&.(ZM) 44( 1158 1170), is
heat rafiix for 3 heyss, 39-meinstes in th hoe ¢f1.77 mg

(.17 mmoles) of caesium 1®f8oride, 52 mg (83 p les)yof \=/
(2,2"- bis(diphenylphosphino) -1,1'-binaphthyl and 40 mg (42 moles) of

tris-dibenzyli enea t ) aII m Om The

reacbu‘%‘;rﬁ?/x %Irel)lzh'ﬁ %Btgak A d##pe‘?gﬁg%inm tl é&ﬁ?%ﬂ%’;ﬁo 1.8-
disnat Hyl)-3 tendigyHehyhetberox oAt itate 1 mg
Mmeesies 6ﬁQ$illlfﬂxﬂiéﬂﬂd eth$B PI1RiRsooN- [(phenylmethoxy)carbonyl] alaninate

:ﬁn% 8%2%12 (?gﬁlég) cetone Ipﬁn@'“i{%ﬁ@?f%@? tir?%)re P gated under

Rt qg ?gh&ﬁé}resmngﬁértegéﬁﬂg dexml%ﬁbof caesium
gblotidn, |§2on®rﬁﬂfhtad1tdeﬂbyﬁe(ﬁszmm(thhhenynyhmaahmkxlure ‘obinvgibthyl and
amg%@immé)sawmqls yﬂae?lfeéeamm blﬁ?mgaﬁﬁa (HNECTERNG of

ted A ase is extrac ith ethyl acetate,
R SR R A o SO B0 OBPTRAU U d BB -1
alimethulethyb Bm@gﬁmﬁmevammxyb@mwhkal@mhmmgrh’b ngdoles of
Qac3lumiTRYidEa maﬁiﬁarepbmpwmis@lnﬂfeapq)mhmhﬁ@@mtpﬂﬁa%ﬁthyi and
Q@ ﬂgm?gs % )tgn H)%AN 'tpd]é(r)lg %/Oe et% 1u81&)§ ];rraecgl(&)('{]ed(iggﬁaéﬁén%actlon

e expecte pro uct are co |ne
mlxture is taken to reflux for another 8 hours

After cooling down the solution is concentrated to dryness then taken up in a
mixture of water, ethyl acetate and a saturated solution of sodium bicarbonate. The
organic phase is decanted and the aqueous phase is extracted with ethyl acetate. The
combined organic phases are dried over magnesium sulphate and evaporated to
dryness under vacuum. The residue is chromatographed on alumina with a gradient
of isopropyl ether and ethyl acetate (70-30, 60-40, 50-50) ending with 100 % ethyl
acetate. The fractions containing the expected product are combined for a second
purification on silicagel with a gradient of 100 % ethyl acetate. The expected product
is obtained in the form of a pale yellow oil which is taken up in an isopropyl ether
and pentane mixture in order to produce 220 mg (Yield = 43 %) of a white powder.

TLC : Rf = 0.3 (alumina eluent: isopropyl ether-ethyl acetate 60-40)

1H-NMR (MeOD) : 6 1.46 (s, 9H, tBu) ; 1.80 (m, 2H, NH-CH2-CH2-CH2) ;
1.90 (m, 4H, N-CH2-CH2-CH-CH?) ; 2.65 (m, 1H, CH2-CH-CH2) ; 2.69 (t, 2H,
NH-CH2-CH2-CH2) ; 2.95 and 3.78 (2m, 4H, CH2-CH2-N-CH2-CH2) ; 3.38 (t, 2H,
NH-CH2-CH2-CH2) ; 3.59 (s, CH3-0) ; 4.35 (m, 1H, NH-CH2-CH-NH) ; 4.45 (d,
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purification on silicagel with a gradient of 100 % ethyl acetate. The
expected product 25 is obtained in the form of a pale yellow oil which is
taken up in an isopropyl ether and pentane mixture in order to produce
220 mg (Yield = 43 %) of a white powo@f. TLC : Rf = 0.3 (alumina eluent:
isopropyl ether-ethyl acetate 60-40) 1H-NMR (MeOD) : 5 1.46 (s, 9H, tBu)

%ﬁ@ﬁ%&@%ﬂé@z it sl 8 G AR A QRIE I B b b 215 2
ChhnaphthyyiineH 7-R2EMSHHEh);; 7.9 (s, 2H, N=CH-N).
NH-CHEPLCEMSH )t ;-335016n C 6B QMHA-RS6ME ) G KR QUENIEBU-Z+)]

4.45 (4, £3 2 ’OW%%%@%'E%ﬁ 03 and 5.12 (syst AB, 2H,

O-CH2-Ph) ; §.38 an CH=CH naphthyridine) ; 7.32 (m, 5H,
Ph) ; 7.90 (s-XH, N=CH-N). HPLC/MS : (rt = 3.4 min): 618 (MH+);562 (MH

-tBu) ; 428 [MB(tBU-Z+)] thesis of correspondrng acid :
CF,000H ICH,C{ C )70 |=HRNEEBOOH 0537 A mix reﬁﬁf"}@@

0.32 mm les) of (1,1-dimethylethyl) 3-[[5-me y 6- |
(A2 Rydro-1,8-naphthyridin-7-yl)-1-pip -5 Mgt yl ~4er,coon
pyrini in mit0]-N-[(phenyl methoxy)carbonyl]alani nd\&5 ml of 10

trifluoroacetic acid in 15 ml of dichloromethane is stirred at ambient
tempematiietios & DOOrmgT((EBIZthUﬁBlesDS(ﬁIXdeﬂ(ﬂﬁﬁﬂlﬁbﬂde B[S -methoxy-6-

BT S Gyl

up In’a’ minimunt amount o ecrprtat d from

inyprBkretRminpalhid Rhsme |mﬁﬁ’r‘8‘mﬁﬁ‘ 8%?5}81% is?8Btaihey. ml  of
Prigbipitaveidsicabmaté it ahdichbromptirficat sirfeld et keobinntSehipedature for

FanRlYs] TR Gnidhe s xRaciehpiRd weikiielR avijoraldd RPERMRSINI08Ng of a
forw? ofawhrt ow er TLC Rf— 4 (silicagel, eluent:
0

Wolhe ane WSt 005 Rl 8?cu§cr YUY lallf‘NWItRo(’?\/f@Efbjlene
:cBlorgls and mcmrqat@dr frappizoprepyt etlgw, (i thikiwily g impure trifuoroacetate

G2 Bthitd: HZechiatitn A6l . rbfidateld 21:16#126@15['2)0 &fgﬂé&H (checked by
gﬁé&%ﬂéﬁ 21)56 2?%%3@%&@3?_?&%@?%)8 gf)'ﬁﬁ){;l ?nbg Zttge’ form

fredeng ; 4.60 (m, 11-1, NH-CH2-CH- NH) 5.06 and 5.10 (syst

AB, ZH‘l@-CI-R"ﬁBm (siiGigendlietl id]@dmethaicHnedpintiywiaiere)cetic acid
bdﬁémLQH, Ph) ; 8.00 (s, 1 H, N=CH-N).

1H-NMR (MeOD) : 6 1.85 (m, 2H, NH-CH2-CH2-CH2) ; 2.00 (m, 4H, N-
CH2-CH2-CH-CH2) ; 2.83 (t, 2H, NH-CH2-CH2-CH2) ; 3.90 (m, 1H, CH2-CH-
CH2) ; 3.12 and 3.72 (2m, 4H, CH2-CH2-N-CH2-CH2) ; 3.52 (t, 2H, NH-CH2-
CH2-CH2) ; 3.62 (s, 3H, CH3-0) ; 4.52 (m, 2H, NH-CH2-CH-NH) ; 4.60 (m,
1H, NH-CH2-CH-NH) ; 5.06 and 5.10 (syst AB, 2H, O-CH2-Ph) ; -6.65 and 7.62
(2d, 2H, CH=CH naphthyridine) ; 7.43 (m, 5H, Ph) ; 8.00 (s, 1H, N=CH-N).

HPLC/MS : (rt = 0.5 min and 2.75 min): 562 (MH+) ; 428 [MH -(tBu-Z+)] ; 428

Example 18
Synthesis of 4,6-dibromo-5-fluoro-pyrimidine.

F

F +
H,N__NH 1/ EtONa-EtOH Br Br
oo 4 W 1/ E0Na £1Ok SN

0 o CH,CO, 2/ POBr, NzN

1/ 60.7 ml (168 mmoles) of a solution of sodium ethylate to 21 % in the
ethanol is added to a solution of 5.83 g (56 mmoles) of formamidine acetate in



10

15

20

25

30

35

25 HPLC/MS : (rt= 0.5 mm n and 2.75 min): 562 (MH+) ; 428 [MH
-(tBu-Z+)] ; 428 Example 18 Synthesis of 4,6-dibromo-5-fluoro-pyrimidine.
F + H,NVNH It EtONa-EtOH Br’ J~ Br 0 O CH,COz 21 POBr3 N ~NN 30
1/ 60.7 ml (168 mmoles) of a solution &sodium ethylate to 21 % in the
ethanol is added to a solution of 5.83 g (56 mmoles) of formamidine

tate in 63 3Q0 m| of ethanol cooled down.to OC, and the mixture is
AT o 0L OB P o e S EVEF 5 I GTEE B Ligites ; then
fusebitivalovfal® ia £ mwbdleaeblistiaddbbut amlomate teniferaturé ethanol is
tﬁ&ié%a&tggﬂwléh?%ﬁx&ﬁ@ﬁ@%ﬁtlﬁé@i%%tf@ﬂM%Q;r@)(g‘éﬁ%ﬁ&ﬂéﬁfé\gﬂgﬂ%%llowed
en . or Co trat rocnloric acia Is oraer, .
B Soohite i R Y O O SR SRR R 1 added in
wideriaadiustaheopH o6 diEie preskritaim is AHigrgbsmmashed Zepeassiygh=with
wagx oisepopaied, pdadhrl atdimineranadiis piapltalik gsataasitheyr 3g) of

R O
rs.

taken 16 200E 8 PhJiré. Sfedt PRGNy 1 arartehtiyrpugmyEmidine in
rRhgtioh phisspherigstakghramideaisnixkere tof 2008CGv e Bdwaisodifiier returning to
l%h%;i}@ﬁéﬂ@?ﬁ E'Ergﬁt?ghmﬂ?l %M@@%Qﬁ%e?ﬁpqm ﬁ@igﬂﬁ@ﬁ@ﬁfég ¥vater and
washed, with water 1ed over magnesium su ate and evaporatea to
SR S SRt Dbl i B BRESES e washea

B rivateGraried aven sinsaefral st inhateand gradienatedtordnnasgender reduced
phtsscte-(praneTiio reAdleGstahtoRdlo SagHEd &Y Eilﬂ:Eg&Ge?d@()iﬁé ﬁvﬁttfx a gradient

i ' [ of bei ighu it is_fo
A L R S A R
gé%Segwﬂﬁiggfsls obtained in the form of beige solid used as it is for the following.
4-bromd-6-fIBGrO-60 fsillc2g8 |4 elatmahdititldidmethhtieyhiztitane \¥)-10)

Piperiiliedyd MIBiE:0- 5IKIdrS-81[@49, 18 A it MPRES) Shaphthyridin-7-y1)- 1-

1,2,?H§ﬂerl ahydra-7- 4-piperidinyl)-[1, -"20 naphthyridine, aphthynidin-7-yl)

l’?llg&rl Ubroa ef‘aﬂléal? repared according to the Patents EP1065207 or

WO 06783tmieapti3d @ meAnbatiypeia)2f tesihddeigmmind -Obpmeridinyl)-1,8-

wasllnﬁglribﬁf@,ramﬁmuma&:&mb}qmpat’eaaecemmgﬁetamaﬁmﬂpl10|65207 or
ti in 10Q ml_of a di ethane-ethyl acetateqme

T e of T kG (o wshed

fedonchand; Wik rediphipsemsthantathieiarris- msdunploielutian filate 1 100 mi
olftainbchioxstinahaat athlyie at¢aepacthiane fao utionr inl theispseismdcatoimbient

GeRiRraRrEYSE A RdufePit HRRiarkas RiRYiauslY- (O el HEsH¥ SRR RIP Y nary
is concentrated to dryness under redyced pressure (2 kPa) producing 320
&oguéme[?g%mga%ﬁ%gx@} ésn‘?ﬂfa?gsjlto?mglem temhperature ?or f hour in the
PBSENDOD-S -2 rd\mherlydind; Blmbeih treated as previously. The filtrate thus
obtained is concentrated to dryness under reduced pressure (2 kPa) producing 320
mg of free amine. 384 mg (1.5 mmoles) of 4,6-dibromo-5-fluoro-pyrimidine, 6 ml of
dimethylacetamide and 1.5 ml of diisopropylethylamine are added to this residue and
the reaction mixture is taken to 130°C for 1.5 hours, followed by evaporating to
dryness under reduced pressure (2 kPa). The residue is taken up in ethyl acetate,
water and a saturated solution of sodium bicarbonate. The organic phase is separated,
dried over magnesium sulphate and the solvent is evaporated off under reduced
pressure (2 kPa). The residue is chromatographed on silicagel eluting with heptane-
ethyl acetate 50-50. 300 mg (Yield = 52 %) of expected product is obtained in the
form of an amorphous solid.

TLC : Rf=0.15 (silicagel, eluent: heptane-ethyl acetate 50-50).

IR (CHCI3) : 3440 (NH) ; 1573, 1542, 1503 cm-1 (Heterocycle)
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dimethylacetamide and 1.5 ml of diisopropylethylamine are added to this

residue and 30 the reaction mixture is taken to 130C for 1.5 hours,

followed by evaporating to dryness under reduced pressure (2 kPa). The

residue is taken up in ethyl acetate, wéfer and a saturated solution of

sodium bicarbonate. The organic phase is separated, dried over

magn Ip d olvent is eva ted%cig nder lﬁ%

orossd ORI o8 Y A et o o ek G
HagisAk ﬁ’e@k&hcét&?e(s@-@o,éhﬁig@h@msﬂ%(ﬁ ébtex,bbc@é& -CH-CHy) ;

wo@mamdxqm%mMrﬁmptmm@w sodd2 1€ 2Rf-¢ALL6H,-CH,-

S S Sl B

KdlePBH, CH2-CH2-CH2-NH and CH2-CH-CH) : 2.72 (t,
2H CI\IECBI%WENH) 2.80 (bt, IH, CH2-CH-CH2) ; 3.13 and 4.68 (bt

and d €§‘§2 G2 Nl%e@l?@chﬁ 42:(m 5%%r4k'§4¢(|:'§ SN Ddro-1,8-

H hthyrldl 7.1 naphthyridine) ’

Q&‘? dined: ﬁlgﬂn\%wmgl Ly BhieL N o
ﬂpil@ivﬂemmﬁiﬂ)l@ﬁ[ﬁdﬂmbmna@ -(1,2,3,4-tetrahydro-1,8-
ridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamin -N-
[( hapylmethoxy)carb mgqmate )] W@(’SN P rM \N IF -F" N NI
HGO NYk T& WNQ & NON 0Q T mixtue s md (O, ﬂ j<
mmole) of 4-byonyo-5-fluor Qb ,3,4cgetrahydro- ji/
1,8-naphthyridis'?-yl)-1- plperld yrirfigdime, 253 mg (0.86 'm;ﬁole)oaéf
(1,1-dimethylethyl) 3-amino-N-[(phenylmethoxy)carbonyl]alaninate /\©

(prep ared accor J. Med, Chem.(2001), 44(8), 1158-1176), 152 m

o0 A BRIt Codbh Mo Sa s (00ah fomiaipay Mhord-o-1-(12.3.4-
tiet(@isdrorJiStaaphidborodia)diyhiadiipenid)ngB-perimidioc) 725 nmgldP 86 mmole)
R pﬂs(dmhawlﬂahmpm&ombﬂmﬁhmmamé@mwo IopsBREns CiRbared

nder reflu%gf?r ughe og’\?}]edb mmole) of
ano 3 mmo1 3 -aminos
[ERFRNR rﬂeﬂﬁ&@y A ale) 9%21 ﬁ@@r@y@pea&mdwmm)

fiisorige (035 Inanfib 3 o feyild)sidiphenyl- phosphmo) 1,1’-binaphthyl in 50 ml of
tyRidine %M@Q@ﬁ%ﬂ%ﬁ@ﬂlﬂan@#@q{umé%hwa%ﬁm%&&mg%anm@@va{ then

(R e RN KU RGN
[(phenylmethoxy)carbonyl] alaninate, 152 mg (1.0 mmole) of caesium fluoride,
33mg (0.036 mmole) of tris(dibenzylideneacetone)dipalladium(0), and 45 mg
(0.072 mmole) of 2,2’-bis(diphenyl-phosphino)-1,1’-binaphthyl are added and the
reaction mixture is heated under reflux for 4 hours, followed by evaporating to
dryness under reduced pressure (2 kPa). The residue is taken up in ethyl acetate,
water and a saturated solution of sodium bicarbonate. The organic phase is separated,
dried over magnesium sulphate and the solvent is evaporated off under reduced
pressure (2 kPa). The residue is chromatographed on silicagel eluting with a gradient
of heptane-ethyl acetate-methanol from 100-0-0 to 0-100-0 and finally 0-95-5. The
product obtained is chromatographed a second time on alumina eluting with a
heptane-methylene chloride mixture 50-50 then with an ethyl acetate-diisopropyl
ether mixture 50-50. 300 mg (Yield = 70 %) of expected product is obtained in the
form of a yellow oil.

TLC : Rf = 0.35 (silicagel, eluent: ethyl acetate.

IR (CHCI3) : 3439 (NH) ; 1718 (C=0)
(Heterocycle+Aromatic+Amide).

;0 1609.1503 cm-1
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dryness under reduced pressure (2 kPa). 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 reduce?P 25 pressure (2 kPa). The residue
is chromatographed on silicagel eluting with a gradient of heptane-ethyl

acetate- 10Q-0-Q t 0-0 an all C
obtain o&%ﬁ%@r)apg %% f@c%ho tgglﬁ?xﬁﬁ% ?E&fﬂaﬁz EHT
A rand E:Iﬁr%ﬁieh loAd8 rttixakte GH-50HEHaRN N 1901 (bt, 1H, CH,-CH-
TIPS diisait opy0 @thaidixure 5&5@}@0@1@1@2@1@& 313 Y, oH, CH2—CH2-
I t or
%“fﬁ? i efh?ﬁﬁéé?ad%ﬁa% R e e eﬁd“f) 5.1
14 (5ot (Al A e G H N e, TH,
Bapltiiyisdiak), tRud (d,. YO, toaptBlyridid) ; ChR0GHHMY NI9%psin (s, N=CH-N).
CH2-Gf5 Clgols @1 ( » 239 @MHQ%F N%o?g?ygﬁiﬂ L hiv-m))-,

gﬂ?@%léﬁé ?ﬁ@ﬁ QC Z& 9-CH-NH) : 4Hszi (bd4?§|gm "

NH- CMM\M)CH@BB (h.AH NH) ; 5.14 (s, 2H, CH2-Ph) ; 6.12 (m, IH
CH2-Ghidtesi-Ni) ﬁ[@i ﬂqoﬂdﬂé Pty ddisedhydrdSi (SLdphthyridin-7-y1)-1-

E@i e (i%ﬁ? o (é“éd%@]&%‘h&é%ﬁ;ﬂgaa Wit lRringso.

iflyerenseiste) 496 [(604 OCH2Ph)]-. [anl (1.0 % CHC13) : +4.4 10
is of 3-[[5-fluoro-6-[4-(1,2,3,4-tetrahydr -1 -naphthyridin-7-yl)-1-

<pyrimidi 0]-N-[(phenylméth xy) arbonyllalanine,
e fﬁ Weor QF 3585

3-[[5-fluoro-6-[4- ?1/,2 3,4 tefra -1 8 -naphthyreicodyl)- N N o)\o
[-piperidinyl]-4- pyrlmldlnyl]amlno < /\©

[(phe ethox rbonyl] in 40 m| of djchloromethane with 4 m
of trl%én g&tlg % @E%ehf‘tsﬁfﬁx uitilfRguoro-6-[4- (1 2 3.4
m@abpémdm‘é@aﬁhﬂwr@arﬂﬂgbladncndu@}dithan@'@hnagélNeIuent
Rbl?e@ﬁrﬂéﬁ@k&}‘é@ﬁr&ﬁ@hla%al@ hlaoTﬁluaﬂea&mwﬂ&hmviﬁﬁwqm of
Hlure is eva gted to da¥nes untd§r reduced 3§ ﬁsweéz kPa).
oroaceti % era'iiu*: elil 1sappe rance of the
reSI Ue is solubilized i e niimimum am
starting product according to TLC (silicagel, eluent: CH2CI12-MeOH-H20-AcOH
90-10-1-1). Toluene is added and the reaction mixture is evaporated to dryness under
reduced pressure (2 kPa). The residue is solubilized in the minimum amount of
dichloromethane with a little methanol then poured into diisopropyl ether. The
precipitate is filtered. 310 mg (Yield = 83 % expressed as ditrifluoroacetate) of
expected product is obtained in the form of a white solid.
TLC : Rf=0.44 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1)
MS : 550 (MH+) ; 416 (MH-COOCH2Ph+) ; 548- (M-H-) ; 440- (548-
OCH2Ph-) ; 1097- (2M-H-)
[op] (0.30 % MeOH) : -9.3.

Example 19
Synthesis of (1,1-dimethylethyl) 3-[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]alaninate.
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20 dichloromethane with a little methanol then poured into diisopropyl
ether. The precipitate is filtered. 310 mg (Yield = 83 % expressed as
ditrifluoroacetate) of expected product is obtained in the form of a white
solid. TLC R0.44 (silicagel, eluent:
dichloromethane-methanol-water-acetic acid 90-10-1-1) 25 MS 550
(MH+) ; 416 (MH-COO¢CH2Ph+) ; 548- (M-H-) ; 440- (548- OCH2Ph-) ;
1097- (2M-H-) [an] (030 % MeOH) : -9.3. Example 19 30 Synthesi

(1,1-dimethylethyl) 3=[2-ethyl-6-[4-(1, 2123 4-tetrahydro-1,8- °
naphthyridin-7-yl)-1-pipegidinyl]-4-pyrigaidinyllJamino]alaninate. 66 o 9

Hz Q N Pd/C NH,

- (AcQE, NH AODHNNH N ~ ~ N/\N N~"\-_ e AcOH
| of 100 % atetitt'acid and 300 MG of activated palladium dp ¢ bon
( ) age | adgdiint ingle-necked flask Aining,/S o\ (4 Y
mmo of 8-[{6-[4~3 \—/

(1,2,3,4- tetrahydro 1,8-naphthyridin-7-yl)-1- plperldlnyl] -5-ethyl-4

pyrlmlgé d -N-[(phenylmethoxy) carbon I]alanlne ThIS mixture is
purge s 100 Sadssesanied ) e Rlantiniet ot m shfisinn (-
10l paculeadertinto deingleospketifplessuannn i ¢4 87 fomRek)onfi3-[[6-[4-
{he betqeaarpaeus, m%umﬁmmﬂ)qudm@l@rs&iyme flltrate s

10 concen (jgrtr?gl (’g scg t Qﬂtlakeg U;P in afiﬁture 0 gater tu d
Sdetate anda Satura ONtiSH oo di i 30N te. Serg%’éa 'S purge

prRdse ﬁ@delﬁﬁ%a@é%ﬁw(%th%)at@éfa!éfhna@éaw ?ﬁagrké@mﬁmnmnm and
tinedeithensaipReridperspay atftd, afd gritr 22didees] pressure (2 kPa). 1.95 g

of a pQ‘&YﬁQ&% gdé‘o?l@t%aﬂlJ L(%t‘as Ed 95651@148 ?C[)’cé%yceem ’?H@y 1l(rate is

acetate-m 1&| anog trlethylamme

SPNGERfEAEd, to. dryaess t9ep faksn f%“(ﬁw raﬁtu@mf Halse rpzhahawetate and a
Cai@-aBid S DN bif) sarliduin(bic@bloi@kdr M8 )or 2a61 (ph2sd, i€ kktracted with ethyl

@(l:’é?a‘@ HEdNiF e 3 %g%k&i&k'%ﬁhhfé'ﬁ?eﬁlreﬂe'\ébl@hl%s@daw&eé 6fF under
g‘e L CHIZHC@% é@;éﬂ? %@ )—\éﬁlC H2-CH2) ; 3.42
cf‘% P kiR pite keliowroilisoblaimed 5 1o NH

and Nmmomﬁlbcggel eluent ethyl acetate-methanol-triethylamine 90-5-5)

1H-NMR (CDCI3) : 3 1.09 (t, 3H, CH,-CH3) ; 1.35 (s, 9H, tBu) ; 1.75 (m, 6H,
CH,-CH-CH, and CH,-CH,-CH,-NH) ; 2.44 (m, 2H, CH,-CH3) ; 2.60 (t, 2H, CH)-
CH,-CH;-NH) ; 2.81 (m, 2H, CH,-CH-CH; and NH-CH,-CH-NH) ; 3.23 (m, 2H,
CH,-CH,-CH,-NH) ; 3.41 (m, 4H, CH,-CH,-N-CH,-CHb) ; 3.42 and 3.57 (2m, 2H,
NH-CH,-CH-NH) ; 6.25 (m, 2H, CH;-CH,-CH;-NH and NH-CH,-CH-NH) ; 6.30
and 7.04 (2d, 2H, H naphthyridine) ; 8.08 ppm (s, 1H, N=CH-N).

IR (CHCI3) : 3439 (NH) ; 1726 (C=0) ; 1580, 1502 cm-1 (heterocycle).

MS : 482" [MH]" ; 426" [MH" - tBu]" ; 339" [MH' - CH,CH(NH,)CO,tBu |" ;
241.7° [M+2HP?

[ow] : -3 (1 % CHCI3)

Synthesis of (1,1-dimethylethyl) 3-[[5-ethyl-6-[4- (1 2 3 ,4- tetrahydro 1,8-
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinyl)Jamino}-N-
[(adamantylmethoxy)carbonyl]alaninate.

Z

CH,Cl,

4
- K | bs
I o] o] x> o) o

S o NN 0
o : g P
H N N N X N N o]

1 NS NH, N\O |
N N fe) NN
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20 and 7.04 (2d, 2H, H naphthyridine) ; 8.08 ppm (s, 1H, N=CH-N). IR

(CHCI3) : 3439 (NH) ; 1726 (C=0) ; 1580, 1502 cm-1 (heterocycle). MS :

482" [MH]+ ; 426+ [MH+- tBu]+ ; 339' [MW - CH2CH(NH2)CO2tBu ]+;

241.7+ [M+2H]2 [au] : -3 (1 % CHC13) 25 Synthesis of (1,1-dimethylethyl)

3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-

naphtwrﬂilm:&rﬂbmmfm ﬂ@pmkgﬁﬁﬁrphﬁheth leth 1)3 S-ethyl-6-[4-
oxy)car

e R S el

mlmﬂ[égy ot {2, Ing|may[@mglyg)[Qfehlmd@npzmtylmethoxycarbonyloxysucc1n1m1de

(4nd, :@,4aetrahydrmla&mﬂéﬁ)tlayrtdimﬁrmh1ﬁr@mersdlrml] -FAMBIRYIERY |ekRde is

Q;]tlfi" F3R1S: ﬁloﬁ%w s 139 Sﬂmﬁ?eﬁ? % g)‘a?ure T e reaé:tbogo%mtr.l(s Jﬁsevaporated to

amantylme oxycar onylox uccinimi e an

rﬂﬁ%‘i’é%)“& ﬁﬁéﬁ%ﬁﬁ.ﬂmmﬁ%#gﬁmm@%ﬁmm%@ dtiriBethy bacetate,
heates andmbitms tehsphitiduref StdtureddtimbonatéuEhiscryapiorphasktis separated,

AMBESSVEP %@Jgrr%gﬂﬁﬁdsﬁfﬁﬁ@r%g ﬁféamo%@“& VWABH&@J%@W&P reduced

etréyl ac er and.a sat rated solutipn of sodium |car bonate. T

VT gr?ase DI 15 8%?)85%%%?%%% 1EP85hS futig path 2 grad‘em

1] mh)é@@aﬁtb@a@ﬂ@ﬂ Ui tremeshivicad chlesdarmd¢thiaRd)90FH8. régimge ¥seld =

dwem@wpm@ﬂm&ﬁwcaq%tﬂmmm\mwf&ﬁmﬂ%& Qbmgethylene

chlorldleLJcOQ l%fto nghz/sﬁne c I 90- E 7d7 m |eI an d
e me i the ?or% °S SACRjeacd

%) of expected product'is 0 eige s
OaErsiflcdridiuent: methylene chloride-methanol-acetic aC|d water
90-10IR ICHCIOHGEY 78BN (NFDL: (m)(ﬁms,lsm 1586 50 (Ketedocycle)

(HetermymeﬂRl kthf& NP SQG), S, 081, gﬁgﬁg%’% 1%‘ Y 15H
AR e e N
éﬁé (O 28 SH (B 1)t 2{4%142@%&4@52) 2.35 b %HLZE(Em-CHHCHz
CHD-CHR2 Nrd B 24C{R), mzzﬂp@m@mﬁfpk&zi\uﬂé 2315616-CH,-CH,-
A AR LA S
L 0 e e kN 0 i 705 (20 28, 1
m&pmm;dme)\lm k] 10 pibin XSICHGIEHINH) ; 7.44 (d, 1H, NH-CH,-CH-NH) ;
8.10 ppm (s, N=CH-N).
MS : 674 (MH+) ; 618 (MH-tBut) ; 426 (618-COOCH2adam+) ; 337.7
(M2H++) ; 718- (M-H-HCOOH) ; 672- (M-H).
[a]p : +2.5 (1 % CHCI3).
Synthesis of  3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-y1)-1-
piperidinyl}-4-pyrimidinyl]Jamino]-N-[(adamantylmethoxy)carbonyl]alanine

G,
7
H N N
" N{Q/N\INJLO Cr00H H NYQ/“\INJ\O

\fN N\éN

130 mg (0.19 mmoles) of (1,l1-dimethylethyl) 3-[[5-ethyl-6-[4-(1,2,3,4-
tetrahydro-1,8-naphthyridin-7-y1)- 1-piperidinyl]-4-pyrimidinyl Jamino]-N-
[(adamantylmethoxy)carbonyl]alaninate in 20 ml of dichloromethane with 2 ml of
trifluoroacetic acid is stirred at ambient temperature until the starting product
disappears according to TLC (silicagel, eluent: CH2C12-MeOH-H20-AcOH 90-10-
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MS : 674 (MH+) ; 618 (MH-tBu+) ; 426 (618-COOCH2adam+) ; 337.7
(M2H++) ; 718- (M-H-HCOOH) ; 672- (M-H). 25 [a]n : +2.5 (1 % CHCL13).
Synthesis of 3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-l,8-naphthyridin-7-yl)-1-
piperidinyl]-4-pyrimidinylJamino]-N- [(acﬁ&mantylmethoxy)carbonyl]alanlne
yPazi NDNHNNOCFHHH NOaCCeHNNNNO NI-IN N,~,,N

019 dimethylethy) 3-[[5-eth i
ey BRI D AR A o PR i Aoy under
Ra@m@mmd%yy@@bm]mm%w isohebitired drctitsronietmane swenat of
dcplotofaianeeliatacidiigistiRethas ambian plarueiaty AP by IS@H#g The

isa [s;a In C (gilicgggl, eluent:
S PR SR PR o gy o
r@%ﬁ’é‘ﬂ%’ﬁ&ﬂ%‘é is ektaprhte thiof Bf?h‘é%%"t?ﬁ’a@ip ‘éﬁj%‘@&ipressure (2
kPa). T reRe@3s salidagek dliethedichivrome thmewnetifanol-water-acetic acid
djghlgrerpethane with a little methanol then poured into diisopropyl ether.

The S f 61 % ex resse
ditruflm%&o%% @ﬁb@ﬁ d%%&ﬁ%?%’ h&inddn Ec@rf‘?%f%ﬁ{de)
amorpHENMRi(DMEO-R60.35 [dificlgdHel(dhtCHs) ; 1.45 to 1.92 (m, 15H,
dighiepygthams athemolomsteracetlic erd 8- tHIGHIR, (EHCLE) 2H, CH,-

A S L B

Ada Ay PHA G (N - G) e A1 BH GliE-CHp &ﬂlﬁ)‘&@ 4349 ond 3.58
@iy 2TH 8)- Cﬁ%dﬁmnﬁ S6HAdGHHCHD) 21 . BRI(CRHCAHNH) H2-(BHzNH), NH-
éﬁ?(ﬁ{“fhﬁ 2 @ ‘éﬁ ﬁf‘%@ﬁ-’cﬁ'%ﬁ-ﬁﬁ?) %%g (a2 05 (2d, 2H, H

“CH2-CHZ-N 4and3 m2H -CH2-a

(Ririren - @&c@HlﬁH;ﬂz R AR e PTG DB a1 NED :
_ﬂ—llmﬂm(BHE@ﬂm‘NH) 6.30 and 7.05 (2d, 2H, H 15 naphthyridine) ;
6.44 (Msl.HS N vEAS-CHINMH-C8D (Ch ph+) HI@%Z(MW 308.4 PR+ ;
?dgg - . MS : 618 (MH+) ; 426 (MH-COOCH2Ph+) ; 1235 (2MH+) ;

14) : 616- (M-H- ) IaD] (0.7 % CH30H): -2.8 20
[ap] : (0.7 % CH3OH): -2

Example 20
Synthesis of (1,1-dimethylethyl) 3-[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)- l-piperidinyl] 4-pyrimidinyl}amino}alaninate.

(o}

(e}
i NH o AcOH N NH
— ~=/ — =/

N=

150 ml of 100 % acetic acid and 300 mg of palladium on activated carbon (5-
10 %) is loaded into a single-necked flask containing 3 g (4.87 mmoles)of 3-[[6-[4-
(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-5-ethyl-4-
pyrimidinyl]amino]-N-{(phenylmethoxy) carbonyl]alanine. This mixture is purged
under reduced pressure (2 kPa) then left under stirring at AT under atmospheric
pressure of hydrogen for 22 hours.

The heterogeneous medium obtained is filtered on clarcel. The filtrate is
concentrated to dryness under reduced pressure (2 kPa) then taken up in a mixture of
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Example 20 Synthesis of (1,1-dimethylethyl)
3-[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)-1-piiperidinyl]-4-pyrimidinyljJamino]alaninate. H, o PdIC
NHZ ,n AcOH HNNH N NH O ACOMC NIINN\N N~\N--/ 25150

ml of 100 % acetic acid and 300 mg of palladium on activated carbon (5-

10 % ded into a single-necked flask contai 3 487 males)of
D B A, ST o0 S B iy S anic
;p}mmmmﬂ@mmé]mﬂp(w@dwmrmwi B o arfigRCSTHIS smlntmfé Télen the
Rurgad i3ewapdencaditadderasauted piartherkied). undepsifingrtysTlow oil
lilpgg{aﬁ}gﬁosphenc pressure of hydrogen for 22 hours. The

hetermﬁneous medium obtained is filtered on clarcel. The flltrate IS

concehtr&t&bTdé Fﬂéggaﬁﬁb%‘P?EHﬁGQFb%%eTékaa% &N taken up in

a mixtage=0B @9 ‘el ledhyl acetate and a saturated solution of sodium

blcarbﬁiqw R&penys @h@@%t%ﬁm;@ﬁhleﬁhydsa@ﬁtq@@nq g5qeh, 6H,

e R e s N S g o bOdos o, o

€65 EiINHY el 2i8bimnDE CleQH-CHA and N1 Har GH I CBIZH3Ym, 2H,
ITHNM%(@Q\IE) 3.3 06:(!.43H CHHCEBHER CH3TTS,)9H3.4Buhd B AT (7, 2H,

iy %?3%2@ §@§’ﬁn@£ﬁ2@%@8é@¥% R ; 630
mﬂéﬂﬂéﬁh A nephthriding)io 0% pomG. O, NESHI (m, a1,
CH2-GR (CHIHE) G432)(NH-2 HFt BT 5261 I\ﬂﬂZth’feEblclyblb}) 6 25

AL QHh@)HZ{?%g C%BCH Mr%} |g?(%k‘@f3’; 3439 (NH)
%&%‘?@Q%S&és‘gb‘] 15%&‘?&% % e) HPLC | MS 482+ [MH]+ - 426+
[MH+ Exaniples2bto[#H+ 15 CH2CH(NH2)CO2tBu ]+ ; 241.7+ [M+2H]2
Example 28
Stage a)

Synthesis  of  (1,1-dimethylethyl)3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinyl]amino]-N-(4-methoxy-
benzenesulphonyl)alaninate.

N N a C\)\ pyridine, CH2CI
\S o
7N\ /2N & \ NH \©\
e N:/ ~
/ \

64.3 mg (0.31 mmoles)of 4-methoxy-benzenesulphonyl chloride in solution in
3 ml of dichloromethane is added to a mixture of 150 mg (0.31 mmoles) of (1,1-
dimethylethyl) 3-[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphtiridin-7-y1)-1-
piperidinyl}-4-pyrimidinylJamino]alaninate in solution in 6 ml of dichloromethane
and 650 pl of pyridine. The reaction mixture is stirred at ambient temperature for
5 hours. Then, the solvent is evaporated off under reduced pressure (2 kPa) and the
residue is chromatographed on silicagel with the following eluent: ethyl acetate-
dichloromethane/methanol(95/5) 50-50 to ethyl acetate-methanol 90-10. 55.8 mg
(Yield = 28 %) of expected product is obtained.



10

15

20

25

30

Examples 21 to 31 Example 28 Stage a Synthesis of (1, 1
-dimethylethyl)3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8- 20
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-(4-methoxy-
benzenesulphonyl)alaniinate. OX O |\F1Q, 0X 0 NN G pyft.. cN,a, -M,". 0
0-1 NJ N 1064.3 mg (0.31 mmoles)of 4-methoxy- benzenesulphonyl

chlori ii 5 ; En l h(ﬁ etha eah%%je %vzrlrtlé)r(-tgéeetf?:famd
150 mg miImo e a(% E thyf

§5[5L§1 )6- -[4-(1,2,3,4- tetrahydro -1,8- naphtlrldln 7-y)-1-
piperid YN MRWCD Gy amimiaisiHaCH2- CHBIoNIE ()| 9, (Bu) ; 1.92 and
%'%'%W@P%%ﬁ@%@é%ﬁ%ﬁf > ERPERAMbHY %'ﬁﬂﬂ@ﬁ%Hz-

am |ent iemperature for_b5 hours. Then, the solvent Is evaporated

pritds N BREEY AGH B 56 i g2 tae &?j’prﬁéé” and
6r6$|l(@age411ﬂ1thlt_ﬁbﬂﬁﬁ\ﬂr©fb|ﬂ§ﬁt-§§ﬁyl AgetBitem, 2H, CH2-CH2-CH2-NH) ;

@l@h'%ﬁ{f@ﬁ@&ﬁéﬁp% aH961h) Rk i‘i{@l@mﬂﬁfﬁ@@tﬁﬁet@@@%@fiﬁombm

@%g 8 %gxf ectbeg-,’progu}:%s Ht ﬁ—CH' dndme)
(SI ca’ge elient dichioromethiand:fie a’no ater-acetl
9591511212)7?|4NMH (EBcGH)begzene) (8-2M(scHE-BREH N)30 (s, 9H, tBu)

; 1.92¢80k @502MBIw).6H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH)
; 2. 48%& @IECHZ 5 CH3); 2.72 (m, 3H, N-CH2-CH2-CH-CH2-CHZ2,
CH2- 2-NH) ; 2.97 and 3.61 (2m 4H, N-CH2-CH2-CH-CH2-CH?2) ;
3.45 (WSesiE HRE H3-UPrstRirht- [ lalahir sthudied Senephthgridin-7-yD-1-
NigeQHiayOHHRY 1IN ardi BN -(Hmetbbilg-tdhEen &6 ifbaly alamebile
NH) ; 6.43 and 7.20 (28,/22H, CH=CH naphthiridine) 6.95 and 7.79 (2d,
4H, CH=CH benzeﬁz\ 29 (s, 1H, N=CH-N). 10 MS : 652(MH+). age

b) Synthesis of CF,COOH, CH,CI,

N
\ ) ,0

7 Ny
N:/

3-[[grethyl-6-[4-(1 Tt ro-1;8=maphthyridin-7-yl)-1- 0=8<
iyl]-4-pyri nyl]a N<(4-methoxy-benzenesulphony)a ’hln;©\ P
) VRN °

NT 2 CF,COO0H

55.8 mg (0.086 mmoles) of (1,1-dimethylethyl) 3-[[5-ethyl-6-[4-(1,2,3,4-
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinyl}Jamino]-N-(4-
methoxy-benzenesulphonyl)alaninate in 5 ml of dichloromethane with 0.5 ml of
trifluoroacetic acid is stirred at ambient temperature until the starting product
disappears according to TLC (silicagel, eluent: CH2C12-MeOH-H20-AcOH 85-15-
2-2). 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. 59.8 mg (Yield = 85 % expressed as ditrifluoroacetate) of
expected product is obtained.

TLC : Rf=0.33 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2).

1H-NMR (MeOD) : 6 1.22 (t, 3H, CH2-CH3) ; 1.96 and 2.10 (2m, 6H, N-
CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH) ; 2.55 (q, 2H, CH2-CH3) ; 2.85 (t,
2H, CH2-CH2-CH2-NH) ; 2.95 (m, 1H, N-CH2-CH2-CH-CH2-CH2) ; 3.20 and 3.67
and 3.92 (3m, 6H, N-CH2-CH2-CH-CH2-CH2, NH-CH2-CH-NH) ; 3.51 (m, 2H,
CH2-CH2-CH2-NH) ; 4.24 (m, 1H, NH-CH2-CH-NH) ; 6.71 and 7.64 (2d, 2H,
CH=CH naphthiridine) ; 6.99 and 7.74 (2d, 4H, CH=CH benzene) ; 8.27 (s, 1H,
N=CH-N).
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mg (0.086 mmoles) of (1,1-dimethylethyl) 3-[[5-ethyl-6-[4-(1,2,3,4-
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-(4-
methoxy-benzenesulphonyl)alaninate #l 5 ml of dichloromethane with 0.5
ml of trifluoroacetic acid is stirred at ambient temperature until the starting

produ g%ﬁeﬁ'% rs according to TLC (silicagel, eluent:
CH2 ACOH 85-15- 2-2). Toluene is added and the

reacti@vmmﬂmeei@mpm@mbfm the/ pespatatideofreelpbetaprisiosure (2
kPa). $heséegidue is solubilized in the minimum amount of
dichloromethane with aJittle methanol then poured into diisopropyl ether.
The precipitate is filtered\ 59.8 mg (Yield = 85 % expressed as 0
ditrifluoroacetate) of gxpected product is obtained. TLC : Rf--0.33  ©
(silicagel, eluent: dichforomethane-methanol-water-acetic acid 85-15-2-2).

LIA-NMR (MeOD) \S #'22 (t, 3K, CH2-CH3) ##06+and 2,10 (2m, 6H, N-
%@ CM2, cHﬁ\@HQ CH2- qu,éw

2.85 &30 2H/ CHE=C¢H2-CH2NH) ; 2.95 (m, 1H _ M\
N-CH2-CI2-CH-CI2-CH2) ; 3. 20 and 3.67 and 3.92 (3m, 6H
N-CH2-GH2-CH-CH2-CH?2 (m

CH2- év@ HHF—D “?324% 1 C‘lf‘#\;c‘ill?ﬂﬂgﬁe 8“7?0"%"9 R Jgml of
ziwhleqqﬂeqhanapmhmiﬂﬁ%)toe ﬂag@ﬁmﬁmf(zbﬁ(hﬂngm&% punelesk)of (1,1-

Qe sy 1 Hy =G HAL-BANIS2, 596 )irGeserabbpatiimgymyethod for

&f&%ﬁﬁd@%ﬂfnﬁﬂ%}i@ﬁ{m&‘ﬁﬁﬂﬁ&elﬂ Qaﬁﬁo%l\'d*nm\)f)dfah%,@methane
I&% pl 0'% pyri n% -Jl-‘helrélasctlorr mlxture 1S stlrred at ambient temperature for 5

hours. Then, the solvent is evaporated off under reduced pressure (2 kPa) and the
residue is chromatographed on silicagel with the following eluent: ethyl acetate-
dichloromethane/ methanol(95/5) 50-50 to ethyl acetate-methanol 90-10. A mass my
of expected product is obtained.

TLC : Rf (eluent: dichloromethane-methanol-water-acetic acid 85-15-2-2).

Stage b)
ol< OH
o o
\ o CF,COOH, CH,Cl, \ 0
05 . O;s\R

2 CF,COOH

A mass my of (1,1-dimethylethyl) 3-[[S-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)-1-piperidinyl}-4-pyrimidinyl]Jamino]-N-(R-sulphonyl)alaninate in
5 ml of dichloromethane with 0.5 ml of trifluoroacetic acid is stirred at ambient
temperature until the starting product disappears according to TLC (silicagel, eluent:
CH2C12-MeOH-H20-AcOH 85-15-2-2). 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
duisopropyl ether. The precipitate is filtered. A mass m, of expected product is
obtained.

TLC : Rf (eluent: dichloromethane-methanol-water-acetic acid 85-15-2-2).



5 0.31 mmoles (mass mx) of sulphonyl chloride in solution in 3 ml of
dichloromethane is added to a mixture of 150 mg (0.31 mmoles) of (1,1-
dimethylethyl)3-[5-ethyl-6-[4-(1,2,3,4-tetrahydro-i,8-naphtiridin-7-yl)-1
piperidinyl]-4- pyrlmldlnyl]amlno]alanlna?e in solution in 6 ml of
dlchloromethane 10 and 650 pl of pyridine. The reactlon mixture is stirred

tarmbrent em Luryebro m rﬁ';c poratvaagg
inder reduge S0YE (2 and t@ter.qsm is chromatpgia@hed®n | Rrf
Silicagel with thé"ﬂﬂmlng At ethyl acetate- dichloro{M@thane/| MH*)

nethanol(95!/5 50-50 to ethyl acetate-meth h@l 90 10.1A mgss my of

ugt iSyobta TLC: Rf( @
ji% meihac%lez\gv;at -2 .3§tag%2b O?(7 H 061

D O H N\!| CFOOOH. CH R NH NH N N~NJ2

3F3000H A mass my of (][1,1 -dimethylethyl)

-[[5-et I%EQ' ; tetrahydro-1,8- 20 ’ Y
in-P-yl)-t=piperigtfi4-pyrimidir/famifg)-N-{Re<UIpfdny1)&fani ©63
1ate in 5 nl of dichloromdthan 5 trifluorodcetic acid (s stirred

Htambrent ftemperatore it thestartimg pnggwu disappedars du,U(u'ing to

'LC (silicag &WHZCIZ MeOH-H >OH85-15-2-2). Tolliene is
hdtetbiaddl [fie ea mikE| i evapor {5916 drynesstndeMredueisd | 0.69
5 ol

bressure (2|kPa). The resiflue i n 25 the minimym anjount of

1t (S H + } o
AT VILIT A 1Tt 1711 LI Ial IUI LI ITTI1 pug<dcu |1 Ilq UIIDL }Jl UP) ' TLUITT.

he precipifate Wd \ maps m, of expegted product is |obtaihed.
[ERmiRizelgerit: dichlofonpetiane- methanoe%aig eracelidae|d 85-|52262)| 0,65

2 Sulphonyl M. Ester forfned M chloride (mg)) (mg) (MH+)

I:vonnnla ')1 /|7 1 ﬂVV Qf ’)’)é 2 0

1
J e /\ P [= = T ,\J-l- o><
Q f?_n\,o
Example 25 C'\,/s~©>c| 65,6 & L 57,6| 28 |656-658| 0,67

,,:§<

Q f 0

Example 26 ‘t} 786| §_<N:’* O 70| 32 | 698 |os7
N 73

Example 27 >_© 730| s 493| 23 | 680 |067
o 7\ 7

?; 634| 30 | 690 |063

=
Example 29 | & 76,1

o gt
7 2 N\r,
Example 30 | °© o 81,7 Vi 2141 10 708 | 0,63
o O
= = \

N\\ o:?joi"l
Example 31 o 627] . 5(5 56,3 28 | 647 |065

Mx : mass of sulphonyl chloride introduced.
My : mass of ester obtained



0 Example 22 ci Os F 40,4 o~pl °

38,7 29 640 0,63 is ~ 0:J~J Exemple 23

cto~/59,348 24 636 0,69 Example 24 c'o a 55,118,4 10 622-624 0,65
Example 25 s p 65,6 o (X t1 57,6 28 656 58 0,67 J Example 26 78,6 0 ~ (ji
70 32698 0,67 -18 0 Example 27 73,(349,3 23 680 0,67 Example 29 G
05\F761<o 63,4 30 690 0,63 Example30081721410708063

Vol o BN oW ol =i

N/ |

Exampte 362,756,328 647 0;65cro X u o-Syvtx—ymass-of
sulphonyt chlorideaiitsisiairgasl. My :|P¥dkes] EeahaspiaMed (@ aid | re
dbtained RIN (free free base K MS (MPPEFIRT b58EY  XPEW (mg) Exainple
21 615,76{843,76 20,8616 0,4 " Ekample 22 0 583,69 811 69 31,2 584
(é("‘% nple 2357, ‘ 3454 (?551{376 0,3@2%(8 g%
gl 68)026 Exampld 2 gc?o 14898 14 § B 60 , 3%
Example 36 641,8-869 ¥/856,6 642 0,37 Exgmple27 23,74 851,74 41,2
624 0,37 Example 29.4033,7 861,7 (59,8 634 0,33 "JKk Exdmple 30 p3 ~
®51,79 87P,79 48,5 6 3
Example 22 [ & % 583,69 | 811,69 | 31,2 584 0,33
7\ 7 N F
— N=/ FY
Example 23 | 4 éj.;‘; <0 579,73 | 80773 | 454 580 03
/_\ N N—__\/u 2mA
Example 24 f§ é’?}w 566,13 | 794,13 | 11,6 566-568 | 0,26
Ol
Example 25 | :2:';\;0 600,14 828,14 | 58,3 600-601 0,3
oavetatie
— W=/ ™
Example 26 | "gr»* 6418 | 8698 | 566 642 0,37
7 N,
- N/
Example 27 C@—Q—éj} / 62374 | 851,74 | 412 624 0,37
/_\ {‘:_}N -
Example 29 :é:”‘ 6337 | 8617 |598| 634 0,33
oo M
e/
Example 30 | 2}; 651,79 | 879,79 | 485 652 0,35
mn\’o i
Example 31 | & 590,71 | 818,71 | 28 591 0,26

M, : mass of acid obtained
M, : mass of ester obtained
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Example 31 590,71 818,71 28 591 0,26 M : mass of acid obtained MY :
mass of ester obtained 74 Example 32 Synthesis of (1,1-dimethylethyl)
3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-,
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-(1-
naphthalenesulphonyl)alaninate. THEy- TEAO O gO O NN NN
N~N~Ekimiple ®2H N~\ N~NH Nv 111N ° Nei 'O 5~0 5 A mixture of 239

mg (O les) ©f I
(git;r%#ydr%)ﬁ g} 15 Qiﬁ]&ﬁ}g ﬁ% - - pe}h¥l néﬁ[ﬁ gy%r%udfﬁ“ﬁ ?ﬁ‘lrno 18-
ﬂgig yh- %Q‘?@rﬁ»‘? Mbitsy sruding lrmaroddNlshonyl chloride
alaumlmmqrﬁm()@d@haﬂaniew)eof triethylamine in 50 ml of tetrahydrofuran is
stirred for 5 hours at ambient tempergture. The reaction mixture is

rated to drynes&,tmder reduceg. 10 pressur ) and the reS|dtrf.<

% in ate, water-and-a saturate j[
Bicarbo : IF phase i |s,p ated, dried"over NH
t o*S%

sulphate angth solvent is evapor p under reduced pressb\;e« (2
&0

kPa). The residue is chromatograp on alumina eluting with a gradlen
of heptane-ethyl acetate 75-25 to 0-100. 220 mg (Yield = 67 %) of

expecteaiasucsis) &b abtal @@'fﬁrﬁa‘i‘e@fm 3 whigamAlh Ti—§ (sRlhy1-6-[4-

s Ry Eﬁﬁfﬁagcﬂ'ﬂlﬁﬁe ey §§'3f%0 i o
niﬂ%ﬁet’elr%dvéléQéréﬁlﬁmléy)zglenmma(l@m&gtyorsllcbmd@Hnd 0.104 ml
mﬁlblek)l&' (ﬁlé@llrjlliﬂillr)e in&htmi %Qﬁfﬂﬁ&h?ﬂfo@l%%"&t%g é‘c%r 5 hours at
B e s
acSﬁPreéﬁ‘zPéhaw e Feeiisn issakenip I cmbacsipsec AR AndBewturated
apkitdry Go@2rgditin Nbe@tt@aatel-NIFsy ; 8r8@nfm, phidsd\ ik Cidgatatdd) Hjried over
i gndsithh MMMaW&M%o@JénNQ 0z gx(ﬁel(lfl o@*&xﬁéﬂ%&ﬁ&% essure

Pt e O TR
eg@gfﬁggm}mytag:d_ﬁ@ﬁ fP1 OHAQ.-220 mg (Yield = 67 %) of expected product is

obtained in the form of a white solid.

TLC : Rf = 0.10 (silicagel, eluent: methylene chloride-methanol-acetic acid-
water 90-10-1-1).

IR (CHCI3) : 3440 (NH) ; 1728 (C=0) ; 1583, 1555, 1503 cm-1
(Heterocycle+aromatic)

1H-NMR (CDCI3) : § 1.02 (t, 3H, CH,CH;) ; 1.15 (s, 9H, tBu) ; 1.81 to
2.03(m, 6H, CH,-CH-CH, and CH,-CH»-CH,-NH) ; 2.23 and 2.31 (2q, 2H, CH,-
CHs) ; 2.67 (t, 1H, CH,-CH-CH>) ; 2.72 (t, 2H, CH,-CH,-CH,-NH) ; 2.93 and 3.56
(bt and bd, 4H, CH,-CH,-N-CH,-CH3) ; 3.43 (m, 2H, CH,-CH,-CH,-NH) ; 3.66 and
3.76 (2m, 2H, NH-CH,-CH-NH) ; 3.97 (m, 1H, NH-CH,-CH-NH) ; 4.73 (, 1H, t,
1H, NH-CH>-CH-NH) ; 6.55 (s,1H, CH,-CH,-CH,-NH) ; 6.42 and 7.05(2d, 2H, H
naphthyridine) ; 7.51 (t, 1H, H3 1-SO2naphthyl) ; 7.57 and 7.62 (2t, 2H, H6 and H7
1-SO2naphthyl) ; 7.90 (d, 1H, H2 1-SO2naphthyl) ; 8.02 (d, 1H, H4 1I-
SO2naphthyl) ; 8.22 (m, 2H, N=CH-N and H5 1-SO2naphthyl) ; 8.61 ppm (m, 1H,
H8 1-SO2naphthyl).

MS : 672 (MH+) ; 426 (616-SOOnaphth+) ; 670- (M-H).

[l : +3.3 (1 % CHCI3).
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SO2naphthyl) ; 8.22 (m, 2H, N=CH-N and H5 1-SO2naphthyl) ; 8.61 ppm

(m, 1H, H8 1-SO2naphthyl). 30 MS : 672 (MH+) ; 426 (616-SOOnaphth+)

; 670- (M-H). [aiD : +3.3 (1 % CHCI3).765 Synthesis of

3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yi)-1

piperidinyl]-4-pyrimidinnyllllamino]- N-(1-naphthalenesulphonyl)alanine H

N I" CSiyﬁlmsmfI; EN ig- ﬂ[sB-lethJ)@J}% Ipﬁ{,pztg?fc&,drhﬁyd}bq SRPREOTIR-7-y1)-1-
amRes di L

(Bil%il Hi‘ﬂ ‘)99 1 @W% 213 leu%b T‘r F?Lélr‘;&ocrlllﬁ) {anine

tetrahydro-1,8-naphthyfi 1-piper amino]-N-(1-

5 naphthalenesulphonyl)alaninate in 20 ml of dichloromethane with 2 ml of
rif for acetic acid |s stifred at ambient temperatur u |I he starting
ProduetdiSappéass Arcording to TLC Slicagel, elu l
CH2C12-m& “AgOH 90-10- +-H—Fetuene is added N

reaction mixtirerts evapipsated to dryeressiunder reduced presst‘n:e“(Z 0® S
kPa). The residue is sd in the minimum amount of 10
dichloromethane with aTittle methanol then poured into diisopropyl ether.
The ﬂ%ume(ﬁ Ikeracha?) nod (mdeuﬂx&ﬂl%eaxgapes;@@m¥l -6-[4-(1,2,3,4-
r tqi e ite

So“ o q%a;éegmﬁhﬂyﬁm@é |J|ZE;1(§gﬁi)eﬁ i dmORARS RS R A"

oretl)&neﬁ’i1 RSl atkh- £tk sichipromethapg (witke13) ml of
m@gosm(@qums, $868(Ca0)MbERS, @6PRralHe5unnil- E=Cafingl, product
adicupptias JdchMRg(EUVﬁ@C d6licapd, &Zl%%&'d;f%_(;ﬁ%%&)Hz CH-’kl)'éb(Kb@H 190-10-
%:f ?CET&E@ 18 %El@at z%lla_' ﬁgﬁgg ﬁ? ;zv?gora %%Jod(%mgﬁ |_Pnder
Eedue Ef’r’xffsé'is‘lz(%:%éﬁ )- The frsidpg lécfdlll’zl@ﬂi dhe minimymogmount of
Giclazpirethbir: NKHi 3.30tlen nRithaGHl- GidR2- BodRetl )int3. dGsapeopyl 6e(Ben, The
gl’ﬁcz[ﬂ)ﬁaﬁﬂg ﬁi‘fﬁlﬁh’l)%%)% gt NB- @i"&%ﬁ' teﬁi6a%6d ﬁ)’lﬂJ%'E,'Srga(cetate) of

an n yridine

fl‘—PeH%u g‘ft 5 a‘Be]d#‘ég’ £ "EKFP%%W?W& fﬁﬁﬁf SO2naphthyl) : 7.96
ppm (E¢= )IOE(QBIZC%PIQLFIUHE Higdorenystthant- methanad- watertacetic acid
!D(ISIDQhaphthyl) 8.14 (d, 25 1H, H4 1- SOZnaphthyI) 8.58 (m, 1H, H8

1-SO%pa hth 2
o 8¥(M§%§§i ;“g%ﬁ(]z&%@ﬂam ¥ %&g&‘)@% 1825 25542MEE3 o

1H-NMR (DMSO-d6) : 3 0.87 (t, 3H, CH,-CH3) ; 1.77 (m, 6H, CH,-CH-CH,,
CH,-CH,-CH>-NH) ; 2.05 (q, 1H, CH,-CH3) ; 2.16 (q, 1H, CH,-CH3) ; 2.62 (t, 2H,
CH,-CH,-CH,-NH) ; 2.73 and 3.50 (2m, 4H, CH,-CH,-N-CH,-CH,) ; 2.80 (m, 1H,
CH,-CH-CH,) ; 3.20 (m, 2H, CH»-CH,-CH,-NH) ; 3.50 (m, 2H, CH-CH,-CH,-N) ;
3.66 and 3.76 (2m, 2H, NH-CH,-CH-NH) ; 3.97 (t, 1H, NH-CH,-CH-NH) ; 6.26 (s,
1H, CH,-CH,-CH>-NH) ; 6.31 and 7.06 (2d, 2H, H naphthyridine) ; 7.55 (t, 1H, H3
1-SO2naphthyl) ; 7.62 (m, 2H, H6 and H7 1-SO2naphthyl) ; 7.96 ppm (s, N=CH-
N); 8.02 (m, 1H, H5 1-SO2naphthyl) ; 8.08 (d, 1H, H2 1-SO2naphthyl) ; 8.14 (d,
1H, H4 1-SO2naphthyl) ; 8.58 (m, 1H, H8 1-SO2naphthyl).

MS: 616 (MH+) ; 426 (MH-SOOnaphth+) ; 1231 (2MH+) ; 308.8 (M2H++) ;
614- (M-H-)

[op]: (0.4 % CH30H):+7.0

Example 33
Synthesis of (1,1-dimethylethyl) 3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-(2-pyridinyl)alaninate
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3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-(2-pyridinyl)alanina
te 76 yHHO™O ppNI\N\ NN N N& N~\YN~/YL'NH NHz N F Il ~~
NVN N,, N A mixture of 240 mg (0.50 mmole) of (1,1-dimethylethyl)
3-[5-ethyl-6-[4-

(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamin

Urs under \<

o} atghipate and 3 ml of\a@uoropyrldlne is stirred fof 24 @ o 0
refiuxSy actioh nfixtdte is evaporated<{o dryness yhder Tgdce de:
pressure ( ﬁd quesidue is ta . in ethyl acetate; 41 YT
a saturated soleitign of sodium bicarbonat®. The organic phase is NN C
separated, dried over magnesium sulphate and the solvent is evaporated

off under reduced ure ere chromatographed on
alumina mﬂfﬁﬁg v? f?nf%.l@gg '%Pwplec?e? tzij:ll %Fé rpeah %% -[5-ethyl-6-[4-
Ehdrer-taieakydror B8-naphthysidie (¢ibid -pipsringt] ekpyomwitprdduoite]
abiningd iﬁhclO.’{hﬁlfofnzofl@&@b'eriﬁe Rfstiordd foilioaopbueluender reflux. The

a 'ﬁ:}?& fé(ll 2,3, Q&?a%ydr%%g napC?g?gécgljyI e?‘i)% é/lssmgsef %a) and the

|n‘§l] %ﬁ%ﬁﬂdﬁﬂﬁ@ﬁrﬂ?ﬁ%%ZWﬁ@ﬁ%é}ﬁ@ﬁg@(pé g9putiqn of sodium
‘B‘dm‘ﬁlﬂd \THY bt ganic\phiwseNs-seliartedy diidd dviiviidgeSiEmGGIBhte and the

I&Sﬂvéﬂ\tl 1d ]esva-};)bfﬁﬂréo 083 mmele)albld- gl’&%{mf le&]ylpcPa) The residue is

|-6-[4-
{& aﬁlag‘ygrip é Htﬁlm& 7 elﬁ“f‘%}lbﬂétrllldmy t‘p‘)ﬁﬂ%ﬁd‘?ﬁ%kﬂ%ﬁ El\f"(eéhylene
59 Rﬂﬁyr}apéhﬁlﬁal@m P&m b} m@ﬂgﬂé}ﬂaﬁéné fwmzqﬁﬁﬂdfrm@rs)aé@qmed in
dotdkdsm of an oil.

TLC : Rf = 0.40 (silicagel, eluent: methylene chloride-methanol 90-10).

MS : 559 (MH+).

Synthesis of  3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-
piperidinyl]-4-pyrimidinylJamino]- N-(2-pyridinyl)alanine

7 l \<
X O CHCI,
N x N NH
|
NN Z> N N N C
S |

CF,COH

13 mg (0.023 mmole) of (1,1-dimethylethyl) 3-[[5-ethyl-6-[4-(1,2,3,4-
tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinyl Jamino]-N-(2-
pyridinyl)alaninate in 2 ml of dichloromethane with 0.2 ml of trifluoroacetic acid is
stirred at ambient temperature until the starting product disappears according to TLC
(silicagel, eluent: CH2C12-MeOH-H20-AcOH 90-10-1-1). Toluene is added and the
reaction mixture is evaporated to dryness under reduced pressure (2 kPa). The
residue is solubilized in the minimum amount of dichloromethane then poured into
diisopropyl ether. The precipitate is filtered. 13 mg (Yield = 76 % expressed as
ditrifluoroacetate) of expected product is obtained in the form of a beige solid.

TLC : Rf=0.35 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2)

MS : 503 (MH+) ; 501- (M-H-)
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stirred at ambient temperature until the starting product disappears
according to TLC (silicagel, eluent: CH2C12-MeOH-H20-AcOH
90-10-1-1). Toluene is added and the 20 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 peeiRilpie 33 flltered 13 mg (Yield = 76 % expressed as

ditriflu ro ceta e p rod ct.is obtained in the form of a belg
S ot é f Lhy) 3-{15-cthyl-6-[4-(1,2.3 4-tetrahydro-1,8-

d}énhshaﬁ@mané)rhmm@mw&érmmmﬂ]aﬂﬁrﬁﬂ—mﬂ-a MS : 503

(B4hizoxhigdly (Mddimaté. Example 34 Synthesis of (1,1-dimethylethyl)
3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-

yr|d|n -7-yl)-1- plﬁﬁdlnyl] 4- pyf’mﬁlmlnyl]amlno “N- ’2
lyl) aQUI Ci Pyldne Hs rNH O NN, e;:
| WIN NvN N') ixture of 200 mg NH

,1-dimetRylethyl) 3-[5-ethyl-6-[4- NN g
(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinyl]jamin
o] alaninate and 90 mg (0.6 mmole) of 2-fluorobenzothiazol in 5 ml of

pyriding is. stirred hour 00C. The ion mixtyre is eyaporated
to dr rr11\ess l?(nder t:(e]jd)% cé%gp ii lﬁgé)){ aﬁoftﬁgnreé Pﬂﬁ@ﬁh&kﬁfﬁ@i’*’“"
tehvidereh Srianhthyridinrbid i bolpeodioy Hettpynibidampamieo]
smm@amﬁqopaSQgS(se@mgcb)d@reg_guafo&amwm svilghgieAansy Hifine is
A B D R Pl 5 RS Sunder
chromatogra a first time on silicag el elutin g with ap G S

r‘r‘?@ﬂﬁﬂ‘éﬁ’éeéﬁ'i‘éﬁ&% EWI%EB@?H%%FWM% @hl’d)@@‘ﬂfﬁ@n‘@%-aﬂd a
Satunagndasebuanddimedamr dierdeqibatheRPgsiv phgseith sepgiacdiendivéd over

%ﬁﬁ%@ﬁh&m Iﬁ'iég%ﬁp ¥Helggl'%r§01§ngv(a '@tlgtedlgf%&r%e‘?xpe%ﬁlt@&i ressure
solid. TLC : Rf=0.20 (silicag e?

g% 3t iobtaln?d in th forrrg of a g %
st et A28HHe. W}e Qe Rranad aiife @hsc)si §?Lg6'6¢('t“t3‘F$ with a
eﬁé@maf metfy lenoshlepdy-ethyaestat@methapiel H190-OHeOHBGcthen 0-95-
GH%@HQ%M@?I‘MGW% ,phité-RPEB LIS {lith?d dddient of methanol-
MR AT L %P%h ffR AR
B AH, CHz.CrE ch VAR e B3R in e
Lorreba pork solid

TLC : Rf= 0 20 (silicagel, eluent: ethyl acetate-methanol 98-2).

1H-NMR (CDCI3) : 6 1.06 (t, 3H, CH,CH3) ; 1.49 (s, 9H, tBu) ; 1.77 to
2.01(m, 6H, CH»-CH-CH, and CH»-CH,-CH>-NH) ; 2.41 (q, 2H, CH,-CH3) ; 2.61 (t,
1H, CH,-CH-CH,) ; 2.72 (t, 2H, CH,-CH,-CH,-NH) ; 2.92 and 3.51 (bq and bt, 4H,
CH,-CH,-N-CH,-CH)) ; 3.42 (m, 2H, CH,-CH>-CH,-NH) ; 3.95 and 4.09 (2m, 2H,
NH-CH,-CH-NH) ; 4.88 (m, 1H, NH-CH,-CH-NH) ; 4.98 and 5.63 (m and t, 2H,
NH-CH,-CH-NH and NH-CH,-CH-NH) ; 6.67 (bs,1H, CH,-CH,-CH»-NH) ; 6.41
and 7.13(2d, 2H, H naphthyridine) ; 7.12, 7.31 and 7.57 (t masked, t and bt 4H, H
benzothiazol) ; 8.32ppm (s, 1H, N=CH-N).

MS : 615 (MH+) ; 559 (MH-tBu+) ; 613- (M-H-).

Synthesis  of  3-[[S-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-
piperidinyl]-4-pyrimidinylJamino]- N-(2-benzothiazolyl)alanine
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NH-CH2-CH-NH) ; 4.88 (m, 1H, NH-CH2-CH-NH) ; 4.98 and 5.63 (m and
t, 2H, NH-CH2-CH-NH and NH-CH2-CH-NH) ; 6.67 (bs,1H,
CH2-CH2-CH2-~M ; 6.41 and 7.13(2d, 2H, H naphthyridine) ; 7.12, 7.31
and 7.57 (t masked, t and bt 4H, H 257l§enzothiazol) ; 8.32ppm (s, 1H,
N=CH-N). MS : 615 (MH+) ; 559 (MH-tBu+) ; 613- (M-H-). Synthesis of
3- 5-/ thyl-6-[4-(1,2,3,4{(2rahydro-l,8-naphthyridin-7-yl -1:/
ipgfidipyl]-4-pyrimidinyllamino]- N-(2-bgnzothiazolyl)alaning 30 78 NN I, 44
CH2C2 PH I/ Hﬁl JH N NH N. N'N1IS CF3CO2A NOYN'S by .
45 mg (0. yvgle oﬂg}f‘ts,l-dimethyiethyl) 3=[[5-ethyl-6-[4-(1,2; N
tetrahydro-1,8-Mephthyridihs 7-yl)-1-pipetfefyl]-4-pyrimidinyllamino]-R=¢2-
benzothiazolyl)alaninat@lo ml of dichloromethane with | ml of @
trifluoroacetic acid is sthr€d at ambient temperature until the starting

produgkdisapPeaesy SCSarRing S &¢ Tﬁ%ﬁnﬁfe@ﬂﬁ&ﬁw”5-(5[55331{;]-66-[4-(1,2,3,4-

CH2C12-MeOH-H20-AcOH 90-10 Toluenhe is"adde
SR PR YTl BT H e YERICD raalents2-
Krepyotiriaealybislaaiimsoloblized inftdéchiimimethawn ottt df ml of trifluoroacetic
@ﬁhl@g@m%h?a Qf?ﬁfé& Uéﬁﬂ;di’&ﬂihf{ﬁﬂiimﬁ@ ﬁg@f@gﬂ ProQUSARIPPArS NRording
ipitate is filter = () S i
G e AT AR LB IOY 5, Mogene is addea
Wigtdheomepctipr mixtugeis E’g«]ﬁgg_@éﬁfﬂé]gé‘h'ﬁness under reduced pressure (2 kPa).
dibhlexahetlia nehibdibad -t atiiatein acith udd-dSdeRbidhbiMiRe with a little

(Efahdl itﬁe%-lp%&kéﬂn@‘@igﬂ%t_zgﬁg ZIQZZ7( ggﬂiztﬁy%%fe%.z 60 mg

-CH2-CH2-NH) : 2.51 (q,.1H, 2. _ e
SR A5 e oo i Thormaccite) 6 peoeisye arofhugh s Shipsthin the
Aprmopi2-ghisegolidi2-CH2) ; 3.51 (m, 2H, CH2-CH2-CH2-NH) ; 4.23 (m,

211, NH:CHRE0AYH 31284 (Rudht: diHtorbdtdnimectdl- afer-acetic acid
78?’%%9 H, H naphthyridine) ; 7.20, 7.35, 7.47 and 7.54 (t, t masked, bd

and H benzothiazol) ; 7.73 and 10.05 (2m, 2H, mobile Hs) ; 8.36

ppm (%HﬂﬂNBdﬁ!Rﬁ'% I(%é-.lgfﬁg @Iﬁ}-ﬂfl?‘g@@&ga\/ﬂﬂﬁ tEX & me @4, CHy-CH-
OpbraiHg O acledytyithEseifple BACHMCHE)from7d. (brlia1e HOIesHH,-CH,-
Ky e8vd Bl BRddeirayg o he-arrty isin- 4y lchipesdndidcn,) ;
3.51 (m, 2H, CH,-CH,-CH,-NH) ; 4.23 (m, 2H, NH-CH,-CH-NH) ; 4.67 (m, 1H,
NH-CH,-CH-NH) ; 6.38 and 7.35(2d, 2H, H naphthyridine) ; 7.20, 7.35, 7.47 and
7.54 (t, t masked, bd and bd 4H, H benzothiazol) ; 7.73 and 10.05 (2m, 2H, mobile
Hs) ; 8.36 ppm (s, I1H, N=CH-N).

MS : 559 (MH+) ; 557- (M-H-)

Example 35

Operating by analogy with Example 34, starting from (1,1-dimethylethyl) 3-[5-
ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-
pyrimidinylJamino] alaninate, 3-[[S-ethyl-6-[4-(1,2,3 4-tetrahydro-1,8-naphthyridin-
7-yl)-1-piperidinyl}-4-pyrimidinylJamino]-N-[2-(4-methoxybenzymidazolyl)]alanine
is prepared in the form of a beige solid.

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

1H-NMR (CDCI13) : 6 1.12 (m, 3H, CH,CH3) ; 1.65 to 2.07 (m, 6H, CH,-CH-
CH; and CH»-CH,-CH,-NH) ; 2.47 (m, 2H, CH,-CH3) ; 2.74 (m, 2H, CH,-CH,-CH,-
NH) ; 2.92 (m, 1H, CH,-CH-CH3) ; 3.17 and 3.73 (2m, 4H, CH,-CH,-N-CH,-CH,) ;
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25 pyrimidinyl]amino] alaninate,
3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-I,8-naphthyridin
7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-[2-(4-methoxybenzymidazolyl)]a
lanine is prepared in the form of a beid€ solid. TLC : Rf=0.40 (silicagel,
eluent: dichloromethane-methanol-water-acetic acid 85-15-2-2) 30

D&A3 )~ 3H, - 1.65 10, 2.
W@ﬁ.ﬁﬁﬁ?&a??a%%%@%%ﬁ@@%ﬂ A L S ci
S 13 N0 N+ .65 ene o 56 287 Hrebiyidin)
(82 AHABH2-CHE-N-Cdz-CER) ; 7NQGRHCRE(EHOCHE)-CH2-N6I37 (s,
. (e 31, G- MNidbind Sikgm. ¢!
QU}Q% ,)2H, NC(C)CHCHC(CH)OCHS3) , 6.87 (s,
1H,NABS) eHE @HIOGH2)- @/BH-Y.70 and 9.84 (mobile 3Hs) ; 8.32ppm
(s, 1H, 5 N=CH-N). MS : 572 (MH+) ; 570- (M-H-) Example 36 Synthesis
of terbpipyl 2-42-Penzyloxycarbonylamino-3- {5-methyl-6-[4-(5,6,7,8- 10
tetrahydro-[I.8] Nnaphth ridin-2-y|)-piperidin-l-ylﬂ-pyrimidin-4-y|amino?-
propi YM&?&-&?&?{H&{@'@&FWVIOXNW?W ppEnpy N A=pisthid-O-(6-(5.6,7,8-
Ntzahy @6-3CEIOH 1. N " iapitiHAAS I- 1 )Np i e i (yyl NINmEE A-Ddmino } -
I};y&:)]i Z,Qdmﬁ(( &g le) of 3-[[5-methyl-6-[4-(1,2,3,4-tetrahydro-1,8-
aphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinyljamino]-N-

phen Imethoxy)carbonylJalanine, 15¢ mg (1.0 mmole) of terbutyl 0
Lialahingte), is{664m 66.48 mmole) ohydoxy iazole, 90 mg o’k\
(0.48 m P@}J(ﬁrf- A ég!methylaminﬁj'ipmpyl]-& iimjide o™
hyRfF&Rastbrides0’ 015 mmMBKSHEEN-methhylmorabeli de

0.210 ml (1.50 mmoles) of “triethy| AWM 10 ml of dimethyifgnamige.
are stirred for 24 hours at ambient temperature. The reaction mixture is /\©

sidue

o ke i IR A atB A s Sl ageh SIS BT A+ ety -1,
H%ﬁ%ﬁ@r%ﬁ@ﬂr@ﬁ?ﬂﬂ‘ﬁﬂhﬂéfﬁﬂéﬁﬁ&@d@@@-&er magnesium
$phbaytnantbiig cavlveylitaaiaporstecngfundentribcet Reassyiel(%laninate,
‘8%4)@&5’:1@%&&‘81%} GO RARPRAGI AT SNIEAYY FhNg YYD A MNIUE | 3.
of ethyl acetate-methylene o )
(dimethylamino)  propyl]-3-ethyl carbodiimide hydrochloride, 0.015 ml
(0.135 mmole) of N-methhylmorpholine and 0210 ml (1.50 mmoles) of
triethylamine in 10 ml of dimethylformamide are stirred for 24 hours at ambient
temperature. The reaction mixture is evaporated to dryness under reduced pressure
(2 kPa) and the residue is taken up in ethyl acetate and 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 silicagel eluting with a mixture of ethyl acetate-methylene
chloride-methanol 50-50-10. 120 mg (Yield = 60 %) of expected product is obtained
in the form of a white solid.

TLC : Rf=0.40 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1)

MS : 673 (MH+).

Synthesis of 2-(2-benzyloxycarbonylamino-3- {5-methyl-6-[4-(5,6,7,8-
tetrahydro-[1.8] naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino}-
propinylamino)-propionic acid.
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chloride-methanol 50-50-10. 120 mg (Yield = 60 %) of expected product is
obtained 25 in the form of a white solid. TLC : Rf=0.40 (silicagel, eluent:
dichloromethane-methanol-water- acetr%p acid 90-10-1-1) MS 673 (MH+).
Synthesis of 2-(2-benzyloxycarbonyla fho-3- -{5-methyl-6-[4-(5,6,7,8- 30
tetrahydro-[1.8] naphthyridin-2-yl)-piperidin-I-yl]-pyrimidin-4-ylamino}-
propinylamino)-propionic acid. 800 oioff ~01 ONHONH NNNN

YHHNN\NNHCF -CHia, Y(y NH HNNVN\N,,NO~Ol\O
3000H 120 m mmoles) of terbutyl ! oH
%xycarb mino-3-{5- methyl-6-[4-(5,8,7'8-t¢trahy ro;,[\fIJN
naphthy mm -1-yIl-pyEirigincaz, Y
ylamino}- propu;ylaml nate in 5 ml of dichloromethan&hth |

trifluoroacetic acid is stlrred mbient temperature until the stacting
product 5 dlsapFears according to TLC (silicagel, eluent:

cH2ci30EEH 269 cesnelss) 1 of 1 tarputyldrie-Reaavioysatbany aminaod- (5-
m@ybﬁs{ﬂé@?a&éﬂﬁaﬁﬁdyﬂéﬂ@h naghthaddiac? yidesperal (2- kRH) pYHigmidin-4-
i ol g oy AR o
I ebee Rer PR g Ssireptalel e RReEh.
é)@?@@@dsm@wémg ehiBlde dsiicpectoptnat aGi eI 20 OH-H2RACOH90-10-
(siliageluetieefit: adidbdosameteanadneihanunaiersvapbfaRd oBariReds Ander
%§uc§&%@4§ffg (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. 95 mg (Yield = 63 % expressed as ditrifluoroacetate) of
expected product is obtained in the form of a white solid.

TLC : Rf=0.45 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
85-15-2-2)

MS : 616 (MH+).

Example 37
Synthesis of terbutyl 2-(2-benzyloxycarbonylamino-3-{5-ethyl-6-[4-(5,6,7,8-
tetrahydro-[1.8] naphthyridin-2-yl)-piperidin- 1-yl}-pyrimidin-4-ylamino} -

propinylamino)-propionate.

B
NMM-TEA-DMF NN

80 mg (0.15 mmole) of 3-[[5—ethyl—6-[4—(1,2,3,4-tetrahydr0-1,8-naphthyridin-
7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-[(phenylmethoxy)carbonyl]alanine,
32 mg (0.20 mmole) of terbutyl L-alaninate, 22 mg (0.16 mmole) of 1-hydoxy
benzotriazole, 30 mg (0.16 mmole) of 1-[3-(dimethylamino) propyl]-3-ethyl
carbodiimide hydrochloride, 0.050 ml (0.45 mmole) of N-methhylmorpholine and
0.070 ml (0.50 mmole) of triethylamine in 5 ml of dimethylformamide are stirred for
24 hours at ambient temperature. The reaction mixture is evaporated to dryness under
reduced pressure (2 kPa) and the residue is taken up in ethyl acetate and a saturated
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15 Example 37 Synthesis of terbutyl
2-(2-benzyloxycarbonylamino-3-{5-ethyl-6-[4-(5,6,7,8- tetrahydro-[l.8]
naphthyridin-2-yl)-piperidin-1-yl]-pyrimidin-4-ylamino}-
propinylamino)-propionate. i N N 1 O OB ONNNHNFiN~N1ONHTI H
2 CF3COOH N11\vN o~o0 | EOAC+IOBT HN N Ni NNUEM MF '~ " NvN

S PR ebopdT iR o, The omml iy separted, drid over
7ASDESIHIB risHRRLE mmimh?n;sﬂéf?ﬁﬁoqswaméﬁyﬂnefﬁm@amnm|mssure
@, kB2)nh¢r&dumio kdjrofrtttigriphbdadaninRigel 21min 0:4th mmai@lof ethyl

%&B{Q&%@%ﬂéﬁé@ﬁ@ﬂﬁi&%ﬁ&(& M '3'195%) §ld 95491l Qid 53 %)
50 m| (0.45 mm

pr -e mlde hydroc Iond

%%d% fi’é’b ﬁ%o It‘zan ‘76[\‘?1;%5%8 Xy 1@§9ﬂ‘ﬁilethylam|ne in 5 ml
of d|m@ﬂqﬂfb&ﬁﬁ%ﬂ@d&k@&ﬁ#e@d@mBldﬂmgm@mm&mntémpmammc acid
Moer@actipn mixture is evaporated to dryness under reduced pressure (2

kP ake hy c ted 8

soli)tlon oﬁlsociig Sr@g? caré)ona é&) P rgga{?f %wseg% ai ?Z‘q 3& CONH-
dv unié@léha?@a?ﬁll%e %6%%?}9%&%@1@&@&1@H2—NH, CH,-
rewmﬁprm(m (2HRa, T )eskos e (s ClIp OBt gEAbES) on Flicags, CH,-
(81[5 wtﬁrﬁp@cbe%afseaw RCHRIECHEE eﬂ?@ﬁ iiﬁg §tli‘??&' BeMCH,.-

|d’=53 %
NHENEF Wﬁ%&m AORE &Naaeafbél GMucHi, NH-CEL-

cﬁiﬁiUﬂdMeﬂh%équﬂ;éE@NHa@(ﬁé}):@@w S04 @rd,- 2HI KCHIMIR) ; 5.35, 6.92
($1aG1B) ¢3310:8dbile k) CHALHD) 7. 3%&(12?1'4 2{3\%@&}%&}3)7%@)(110 SH,
2-CH,-CH

_,HtB,7t (m, 6H, C CH,- 10
éﬁ?c(a g(.r%hz %‘ég\?&HB) 2,66 (m, IH, CH2-CH-CH2) : 2.73 (t,
2H, C C|ﬁ§7¢MﬁﬂH) 2.97 and 3.63 (2m, 4H, CH2-CH2-N-CH2-CH2) ;

3.42 (SyridhbssH2- Cofi2- CHzmmbe&ﬂay@adrﬁaMléaﬂh@Bi{s-ethyl 6-[4-(5,6,7,8-

H) 4.31 (g
CONI?JCIH CH3)-CO) ; 5. 14‘1?wh %ﬁ*@%’éﬂ%@ﬁﬁ fﬂ}zﬁ ihlin (§lﬂmmo}
RERiRYlAmIng) zul%%iﬂa“?cla& d, 2H, H naphthyridine) ; 7.36 (m, 5H, 15

Ph) ; 8.29 ppm (s, 1H, N=CH-N). MS : 687 (MH+). Synthesis of
enzyloxycarb

-3-(5-ethyl-6-[4-(5, m@ OH
NEvS

CF3COOH-CH,Q,

b S0
/\© 2 CF3COOH

50 mg (0.073 mmoles) of terbutyl 2-(2-benzyloxycarbonylamino-3- {5-ethyl-6-
[4-(5,6,7,8-tetrahydro-{1.8] naphthyridin-2-yl)-piperidin- 1-yl}-pyrimidin-4-
ylamino}-propinylamino)-propionate in 5 ml of dichloromethane with 0.5 ml of
trifluoroacetic acid is stirred at ambient temperature until the starting product
disappears according to TLC (silicagel, eluent: CH2C12-MeOH-H20-AcOH 90-10-
1-1). Toluene is added and the reaction mixture is evaporated to dryness under
reduced pressure (2 kPa). The residue is solubilized in the minimum amount of
dichloromethane with a little methanol then poured into diisopropyl ether. The
precipitate is filtered. 53 mg (Yield = 85 % expressed as ditrifluoroacetate) of
expected product is obtained in the form of a white solid.

TLC : Rf = 0.12 (silicagel, eluent: dichloromethane-methanol-water-acetic
acid 90-10-1-1)
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tetrahydro-[1.8] naphthyridin-2-yl)-piperidin-I-yl]-pyrimidin-4-ylamino}-
propinylamino)-propionic acid. 0 ~~CH NHH~NINH\WIHfA-1 NN
N\ N w CF3000H-CNa2 \ ,NH NvN O~g \ NvN 0 \ 2CF3000H 20 50 mg
(0.073 nunoles) of terbutyl 2-(2- benzylg%ycarbonylamlno 3-{5-ethyl-6-
[4-(5,6,7,8-tetrahydro-[1.8] naphthyri din-2-yl)-piperidin-I-yl]-pyrimidin-4-
ylamlrgj_pmﬁpy @ﬁ@@;proglqnpée 3 @@c&mﬁmeghgpe Yith 9.5 8-
tlc dis’stirred at a blent tem e until the §tart|h%
Ao S0 i o kel CHir CH-CH) 3 48 (m,
@Hz@@ﬂé@}pm@mmm LHI-CH I EnSistadoted An€CHieCH-CH,) ;

reastion RIS s @Mamqéle_jq\d_;mpd@fsmcﬁﬁ REEESEEE, (€H,-NH) ;

P RN S G gy s 4

fHe 1&e§9&%@@éh(@ md-0¥iem Q%B_HBRbDesééd asd 7. 38 (2d, 2H, H
dispfitnnadieelat€) 6, 22pe0los pioduss @EDaNAR Ashe TaT(Rf SIS ; 8.28
SAALR=FF NG 12 (silicagel, eluent:

IC Ioromethane methanol-water-acetic acid 90-10-1-1) 82 1H-NMR
(cocsy - 831 M 31, cH2-CH3) ; 1.41 (d, 3H, CONH CH(CH3)-CO) :
1.80to 2.10 (m, 6H, CH2-CH2-CH2-NH, CH2-CH-CH) ; 2.48 (m, 2H,

CH2- (ijﬂ@&, (m 2H, CH2-CH2-CH2-NH) : 3.00 (bt, 1H,

CHz- 4, CH2-CH2-N-CH.-CH?) ; 3.52 (m,
2. C % LR e kT
4.46 (m. 1H, NH- CHZC ‘NH) ; 4.59 (m, IH, ®@NH-CH(CH3)-CO) ; 5.05

(m, 2H, CH2-Ph) ; 6.4 7.38N&EH 2H, H hthyridine) ; 6.68, 7.20,
7.95 and 9.68 (4H, mokile Hs) ;7-31¢m, 5H,{Ph)|; 8.28 ppm (s, IH,

N=CH-N). MS : 631YIMH}). 10 Er@mple 1 §ynthe5|s oftert-butyl
4-hydroxy-l-piperid'm‘je%gxylate§bo/;, Na

commercial

f"r‘r-

1 g (5 mmol)of tert-butyl 4-oxo-1-piperidinecarboxylate (marketed by Aldrich)
is dissolved in 5 ml of ethanol. This solution is cooled down to 0°C using an ice bath
and 200 mg (7.56 mmol) of sodium tetraborohydride is added by portions and the
reaction mixture is stirred for 4 hours at ambient temperature. A saturated aqueous
solution of ammonium chloride is added. The ethanol is evaporated off under
reduced pressure (2 kPa) then the reaction mixture is taken up in ethyl acetate. The
organic phase is separated from the aqueous phase. This extraction is repeated one
more time and then the organic phases are combined and dried over magnesium
sulphate, followed by concentrating under reduced pressure (2 kPa) and in this way
1.05 g (Yield = 100 %) of a colourless oil is recovered.

TLC : Rf = 0.5 (silicagel, eluent: CH2CI12/ MeOH 90:10

1H-NMR (CDC13) : 3 1.47 (s, 9H, tBu) and (m, 2H ; -CHH-CH2-N-CH2-
CHH- ) ; 1.87 (m, 2H, -CHH-CH2-N-CH2-CHH- ) ; 3.04 (m, 2H, -CHH-N-CHH-) ;
3.85 (m, 2H, -CHH-N-CHH-) and (m,1H, -CH-OH)

2" Synthesis of tert-butyl 4-iodo-1-piperidinecarboxylate 2:

1,

OH PPh, i
fj imidazole {j
—_——
X /L CH,CN 70% X :L
(o] le) fo)

2
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N _,rz MOHN Ok~O 95110 commercial 1 1 g (5 mmol)of tert-butyl
4-oxo- | -piperidinecarboxylate (marketed by Aldrich) is dissolved in 5 ml
of ethanol. This solution is cooled down to OC using an ice bath 15 and
200 mg (7.56 mmol) of sodium tetrabo?éhydrlde is added by portions and
the reaction mixture is stlrred for 4 hours at ambient temperature. A

satur ueous sofufi oniu hIo s adde thano|
is ev;%?)lcrga qgfe% &er %re%ﬂ?eeg é’ %gno e é‘e?c@o mmole) are
@i&%ﬁ?@%‘fh&@ﬁl&ﬁflﬁ%ﬁﬁwﬂ&tme The organic phase is separated from
the anhmmsaphaﬁeniEdmﬁeaxéraﬁﬂ@ﬁ iforepeaifeltrea? s tilBmpdidiure then

& %mﬁz%h@??§ §rﬁlﬁ%? '%1 %Eid%ﬁdaﬂﬁ'es‘?lﬂ @%ﬁ?@%t{gd for another

hae foIIowed b%concen ggfnder reduced pressure

o BB RIPeran ) &0 by AR ot derhed, %@roxy-l-
}pre@.@lr(gqm:hgey,lgm efith€ pGiding e@pt 99 ddlddHahd/MRitGIR Gl BairBained for

b-ﬂThG%rQ H BHbRAA t@fh Hltur@Hi"ﬁé:'fgcuogug t@tgd" EB/) a(i]dﬁlé (5711 g('.fl!!eous
H- NCH2 Ho 3 2H, -CHHN:CHH-) tf@ffmg duced
IR e srulAtief e S i bRt under reduce
@reﬂerq@ ﬂi@ﬂ .ﬁ@&mémar@@g HPRP Rthiindetaite oxtcEng-argHBENG with
@nCaGhed B3 sliffog ftiphiany | kiosEpineés. Imm@éemnﬂtas% dref e ver
gs%m O{ﬁ 6%8 &“ﬁsa&gegﬂlﬁpgcg&%f %C%\%géﬂi? fgrea&tlon H“Xt relgrlgssure
stl | ur

ted for 10 minutes at am

ent tempera of IR
eXBFhnfofiss SheRsaeLpedRkyigy éﬁfﬁﬁﬁﬁhne&tfag aw%é? loblotprsiass then
ahdﬂdmmntdmmﬁmahamﬁa@ﬂﬂ, ol(b mntpidldf terZOuty) defiyalromdodirless oil is
Qggg(jg[ig@carboxylate of the preceding stage is added and stirring is

maint f r.2 |entt re reaction is treated

by ad ing arggquéaggg %ﬁﬁ%@ﬁ%ﬁﬁ@i d the acetonitrile

is evabﬂrﬁ{mmw)te@ddéﬂ (@r@&d@l@l@%,ﬁ‘@ﬂdﬁbd@ﬂk@@@ﬂ& ) s
im.mwlcamm(enemcmmdomammwzmqgmamlepus solution of

sod|u Wﬁ%ggtgfg %eo% %rgg:fpgase X erFe,)(dr £j cé’?} ﬁr M(gne%4 filtered

and the ethyl acetate is evaporatéd o essure

xy
N
l Dean-Stark tk
Z

Toluene
Reflux 5 hours

commercial
90%

1 g (5.78 mmol) of 2-amino-6-bromopyridine marketed by Aldrich in 30 ml of
toluene is placed in a 100 ml flask surmounted by a Dean Stark apparatus. 0.3 ml of
acetic acid and 0.8 ml (6.78 mmol) of acetonylacetone marketed by Aldrich are
added. The reaction medium is heated under reflux of the toluene for 5 hours, then
left to return to ambient temperature and the toluene is evaporated off under reduced
pressure (2 kPa). Water is added and extraction is carried out with ethyl acetate. The
organic phases are combined and dried over magnesium sulphate . The ethyl acetate
is evaporated off under reduced pressure(2 kPa) and the crude residue is purified by
chromatography on silica gel eluting with dichloromethane.

1 g (Yield = 90 %) of a yellow powder is recovered.

TLC : Rf = 0.7 (silicagel, eluent: CH2CI2)
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(2 kPa). After chromatography on Silicagel eluting with dichloromethane
then dichloromethane/methanol 90:10, 1.1 g (yield = 70 %) of a
colourless oil is recovered. 15 TLC : Rf= 0.8 (silicagel, eluent: CH2C12/
McOH 90:10 1H-NMR (CDC13):51.4 ‘ts 9H, tBu) ; 2.03 (m, 4H,
-CH2-CHI-CH2-) 3.30 and 3.60 (2m, 4H, -CH2-N-CH2-) ; 4.46 (m, IH

CHO RT3 2 BEAPE(& ARpIRVIANPHIREGINS 8 ADon -

oluene commertial

14 53 Dean- stark r~ H.N

IS B V)l h 3 heblA R Ornrf e Fciicrediy : 7250
AJdiEHi®) 30 ml of 20 toluene is placed in a 100 ml flask surmounted by a
Dean ﬂyrk 8pRMAHS- QB ml; b, agsiiceanl C%%P B 86478 B dro-2'H-

ac to ne,mar ete drich are "a The reaction medium is
eglft‘igl Ye um§a5 f%%]é éeﬁ)l.lbgtﬁlo‘fﬁtgr en left to return to
ambient tempé\“ét’ﬂ% #hd the toluene is evaporated off under reduced
pressuré (2 kPg)Watsr is addgg and extraction is carried out with ethyl
acetatgrhe 25wganic phaseg are combined and dried over magnesium
sulph te . hee*chyl—aeetate aporated off under reduced pressure(2
x the esuided ras prfified by chromatography on silica gel

dichlorometh (Yleld 90 %) of a yellow powder is
recovered. TLC : Rf=0.7 (sqlca ent \CFi2CI2) 84 1H-NMR
(CDC13): 6 2.20 (s, 6H, -CH3¢C=C 3-) ; 5.90 (s, 2H,

CH3C=CH-CH=CCH3-) ; 7.08 1HCW—I3 LH5) ; 7.16 (d 1H, H3 or 1-15);
7.29( t, 1 H, H4) 4a) SyntheS|s o
-tet‘; 0

6-(2,5-Dimethyl-pyrrol 3 45",

[2,4bipyridinyl-I'-tarb xyI| a(:ld tert- es{er
/ 0 THF 60°C 2 hours

284 mg (4.34mmol)of electrolytic zinc is put into suspension under an argon
atmosphere, to which 0.033 ml of 1-2 dibromoethane and 1 ml of tetrahydrofuran are
added.

After stirring for 3 minutes at 60°C the reaction medium is left to return to

ambient temperature. 0.047 ml of trimethylsilyl chloride is added and stirring is
carried out for 30 minutes at ambient temperature. 1 g (3.2mmol) of 2 solubilized
beforehand in 2 ml of tetrahydrofuran is added. This reaction mixture is stirred for 45
minutes at ambient temperature and it is added to a solution containing 30 mg
(0.032 mmol)of tris(dibenzylideneacetone) dipalladium marketed by Aldrich and
30 mg (0.13 mmol) of tris(2-furyl)phosphine marketed by LANCASTER. Then 1 g
(4 mmol) of 3 solubilized beforehand in 10 ml of tetrahydrofuran is added. The
reaction mixture is left under magnetic stirring at 60°C for 2 hours, then left to return
to ambient temperature, filtered on clarcel and extracted between ethyl acetate and a
saturated aqueous solution of sodium bicarbonate. After extracting the aqueous phase
twice with ethyl acetate, the organic phases are combined and dried over magnesium
sulphate. The ethyl acetate is evaporated off under reduced pressure(2 kPa) and the
crude residue is purified by chromatography on silicagel eluting with a heptane/ ethyl
acetate mixture 4:1. 350 mg (yield = 30 %) of expected product is recovered in the
form of a yellow oil.
TLC : Rf = 0.2 (silicagel, eluent: Heptane/ Ethyl acetate 90:10)
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TMSCI 6N THF from 60'C to AT 6Y N THE from 60C to AT 'y NOAO /o
02rP10 O _40/NN \Pd2(dba)3 INNBrrYO-Y -THE 60C 2
hours O 4 284 mg (4.34mmol)of electgqlytic zinc is put into suspension
under an argon atmosphere, to which 0.033 ml of 1-2 dibromoethane and
1 ml of tetrahydrofuran are added. After stirring for 3 minutes at 60C the

reacthmmrmsersro SS9 o1 @leqntéeiﬂ@tfﬁlﬁ 9PAEH THo-N-

t ilyl chlogde is.ad ’30 utés at

S B b AR R
@ﬁ&rﬁj&ﬁt@t&ﬂﬁaﬂH@d )This2®4cto? Hhixth2 i€ BH-84 GSHHCHAN0te S &2 (5,
AMbIHIEPOH A COH I js7ader 1812 H916HE CoNtIERUSPHNM3 or H5 ) ;

ﬁ)’ﬁq qhgf tris(dibenzylideneacetone) dipalladium marketed by
Aldri nd is 30 mg (0.13 mmol) of tris(2-furyl)phosphine marketed by
LANC% TERYHRSES| g ofa i shimenlgmse-harbrébhaddnoto ﬁﬂtﬂhydro-
fetlorpyofdirgn is added. The reaction mixture is left under magnetic
stirring at 60C for 2 hours, then left to return to ambient temperature
filtered o el and extracted between ethyl acetate and a_sa furated
aqueous Boluyg

pigise 0 twice wfth et yI ace%t(e%the—erg&me—phases

dried o»er magne
under reduced pressure(2 kPa) and the crude residue is puritied by
chromatograghy on silicagel eluting witf%heptane/ ethyl acetate mixture

4:1. 350 mg (yield = 30 %) of expected product is recovered in the form of

a yellgng@ 5 mbp @f&(elmgeit@éu%tz Iﬂﬂmﬁaehﬁm&é@ﬁtet%o which
%(%._Z{I.O 8? ﬁuNMF({:é’_YD g)s 3 %Oﬁe %r@pﬁéS and d( él_inou s at
R A et e spdastt e g Bl tow

grggumq ‘temperaqure. The dtchloromethane is evaporated off under reduced pressure
(2 kPa). The residue obtained is taken up in water, the reaction medium is basified to
pH = 10 with concentrated ammonium hydroxide and the product is extracted with
dichloromethane. The organic phase is dried over magnesium sulphate and the
dichloromethane is evaporated off under reduced pressure (2 kPa). 220 mg (Yield =
92 %) of a yellow oil is recovered.

TLC : Rf = 0.3 (silicagel, eluent: CH2CI12/ MeOH 90:10)

1H-NMR (CDC13) : 6 1.90 and 2.08 (m, 4H, -CH2-CH2-N-CH2-CH2- ) ;
2.18 (s, 6H, -CH3C=CH-CH=CCH3-) ; 2.88 and 3.34 ( m, 4H, -CH2-CH2-N-CH2-
CH2- ) ; 2.95,(m, 1H, CH-CH2-CH2-N-CH2-) ; 4.10 (m, 1H, NH) ; 592 (s, 2H, -
CH3C=CH-CH=CCH3-);7.08 (d, IH,H3 or H5 ) ; 7.16 (d, 1H, H3 or H5 ) ; 7.29( t,
1H, H4)

MS : 256 (MH+)

6™ Synthesis of 1'-(6-chloro-5-methyl-pyrimidin-4-y1)-6-(2,5-dimethyl-pyrrol-
1-y1)-1',2',3'4',5',6'-hexahydro-[2,4'|bipyridinyl:

&, X ?l%w

DMA Ny N

5
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CH2-CHH-N-CHH-CH2-) ; 4.28 (m, 2H, -CH2-CHH-N-CHH-CH2- ) ; 5.92

(s, 2H, -CH3C=CH-CH=CCH3-):7.08 (d, 1H, H3 or H5 ; 7.16 (d, 1H, H3 or
H5 5 7.29( t, IH, H4) 5°h) Synthesis of

6-(2,5-dimethyl-pyrrol-l-yl)-1',2',3",4',5' 8 lhexahydro- [2,4']bipyridinyl 4

~tPO TFA 5 3 ~ y CNiCtz eCQOM 0O 4 92% 5 330 mg (0.928 mmol) of 4

is sol%@%@§@I Igmd hl9r§)m ggsaqv |%£E§Imet %Ifl:gro cegcWhlch

aC|d is a e reactl Ium’is's |rred urs

d@ﬁa(@@"fﬁ@*@i‘émsﬂa%mdﬂ@é -aveihranainition aecketedded SPECS and
[ﬂésml ref(diidepjofylethgichineohtaingibds Eike miure iiattdeate BOORN under

e L LA L
dned %5 ﬂ&ﬂ%&%ﬁwﬁﬁbﬁﬂfé‘%ﬂa‘m Oﬁ.eﬁf&ﬁrofﬁémaﬁ@ﬁgsé Qealdtp)- The

studadesidugdisdakprogs inety kikzraR20dnyatieldrath 508 T he hgueeliswhase
Qdl dxtiacrRERRe MAth oty T &éa@%'“&@%&ﬂié%ﬁa&&"gr@ 1‘:3%%89 &d over

1H- NMR%II&‘CD@M ﬁ'-h g 2.08 mf;‘rfg%?CHZgC D e re ucec? pressure
ated 10

ﬂéd&a)im @ﬁzn@frfz l;roz@seﬁw ife eqs{f@qzv@miml@ﬁdzfyr tha Gollawing
StAgdlMithGubpusfigiioR0 CH3C=CH-CH=CCH3-);7.08 (d, 1H, H3 or H5)

o o S emycr
Eyl) 1( 5& ?X‘O Sé %%2[9 4'18 n{ﬂ' NH- 3 y@ﬁl&rf‘bﬁ%ﬁﬁﬂ&r )
QH@(SLAGHKEL@H_MHZOHFF@@@D rﬁr’ﬁﬁﬂ)spBH Iﬁﬁiﬁ}sol&eﬁ i@ 400 b{m, 4H, -
dimeltHRCRITAR 132MiCE 02 (m, 1H, CH-CH2-CH2-N-CH2-) ; 5.92 (s, 2H, -
CH3C=CH-CH=CCH3-);7.09 (d, 1H, H3 or H5 ) ; 7.20 (d, 1H, H3 or H5 ) ; 7.29( t,
1H, H4) ; 8.41 (s, 1H, =N-CH=N)

7™ Synthesis of 2-benzyloxycarbonylamino-3- {6-[6-(2,5-dimethyl-pyrrol-1-
yl)-3',4',5',6'-tetrahydro-2'H-[2,4'|bipyridinyl- 1'-yl}-5-methyl-pyrimidin-4-ylamino} -
propionic acid tert-butyl ester 7 :

@O\O%( /k:b’ v &k* N\v INH

oo
CsF
BINAP
s Pd,(dba), 7
DME 90°C

330 mg (0.866 mmol) of the preceding stage is solubilized in 5 ml of
dimethoxyethane. 286 mg (1 mmol) of (1,l1-dimethylethyl) 3-amino-N-
[(phenylmethoxy)carbonyl] alaninate (prepared according to J. Med. Chem. (2001),
44(8), 1158-1176), 184 mg (1.21 mmol) of caesium fluoride, 54mg(10 % mol) of
rac-2,2’-bis(diphenylphosphino)-1,1°-Binaphthyl marketed by Aldrich, and 40 mg
(5 %mol) of tris(dibenzylideneacetone) dipalladium marketed by Aldrich are added
successively. This mixture is heated at 100°C for 18 hours under magnetic stirring.
Another 54 mg (10 % mol) of rac-2,2’-Bis(diphenylphosphino)-1,1°-binaphthyl,
40 mg (5 % mol) of tris(dibenzylideneacetone)dipalladium are added and heating is
carried out for another 2 hours at 100°C. The reaction medium is left to return to
ambient temperature and the dimethoxyethane is evaporated off under reduced
pressure(2 kPa). The residue obtained is taken up in ethyl acetate and washed with a



10

15

20

25

30

140 mg (0.860 mmol) of 4,6-dichloro-5-methyl-pyrimidine marketed by
SPECS 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 5 and th¥' dimethylacetamide is evaporated
off under reduced pressure(o 2 kPa). The crude residue is taken up in
%sr&a%cgtgtecaﬂg uashsd wib aler, The SueouaPhase, s slacted, vcieq
fwice with ethyl acetate. the organic phases are comBimed and Gried*ov
W%%ﬁa@em@mpﬁé&&térf's wabwa%e@éfmwéeﬁvéﬁ wesmm
}Stﬁ?ﬁbmfe (The kihg) anedi8Gsnegapbeatecd off insieriscdoedaadsufual ikPa). The

lﬂéﬁﬁd@%‘%@afﬁﬁ@wi@gf&x‘?f@é‘gﬁy"’ BMLR Nod LiticRIE10- é]lutmgl with a

%Ilca ent; CH2CI12) 1H-NMR (CDC 2.02 and 2.10 (in

R PRI Lk ADBME R4 Lot el e FSEpYSIEa 30,'s,
3H, CHBYC SRf=4n2 Gilitagel, shHentChpi@idZ sth@He@2)1) 3.02,(m, 1H,
CH-Clrig-NviRN G @13y, 5592 46 3|‘le5f}§a 3% - ~EEH3); 5@%@40@

e égagé%w 3 9758 i, 22hlaci B £ 0 and

3 Behl béﬁa&m&@geqmzz G Rl 1Y FHLICH2-CH2-N-CH2-)§ of
W3’ 405 @Onet(a’qyelo RH-CHYOPCOOMUNH) ; 447(m, 1H, NH-CH2CH-

Gty BRI SameRipnens REieT %ﬁ?‘?ﬁ”
él\l/ﬁf‘@(){né’@lﬁélﬂ%g G I’!‘HIOH:;OPH'ES[BI’G(?E?C}I% dHgH s iliz&d8f: 1H,
FA) ;0f. 4hicne troxyatih ahB). ; BB g 1H, mnETHMN L, 1-dimethylethyl)

3-amiggsN 6[4(@ mp@m yl] alaninate (prepared according to J.
Med. Gl Pﬁi L), j;%% R B8 G TIPS 1

ndtjzlzemy mprﬁénglpm;ﬁmthih@nrbdpmwbﬁwI@momrmmh and tert-
Hgster @ Yomol) of tris(dibenzylideneacetone) dipalladium marketed by
Aldrich are added successively. This mixture is hegted at 100C for 18

hours under magnetic stirring. Another 54 mg (1 ol) of O?/

r;c- |s(d|phenyijS|(Ysph|no) -L,I'-binaphthyl, .

n ace )Hlpalladlunmare%ded and h

N
T EtOH AN 0% o
N

Eau
reflux
4

100 mg ( 0.15 mmol) of 7 is dissolved in 3 ml of ethanol and 0.3 ml of water.
50 mg (0.75 mmol) of hydroxylamine hydrochloride marketed by ACROS is added
and the reaction medium is heated for 18 hours at 90°C. The solvents are evaporated

-

off under reduced pressure (2 kPa) and the crude residue is purified by
chromatography on silicagel eluting with a CH2Ci2/MeOH mixture 90:10. 30 mg
(36 %) of expected product is obtained in the form of a colourless resin.

TLC : Rf = 0.5 (silicagel, eluent: CH2C12/ MeOH 90:10)

1H-NMR (CDCI3) : § 1.50 (s, 9H, tBu) ; 1.97(s, 3H, CH3) ; 2.02 to 2.10(m,
4H, -CH2-CH2-N-CH2-CH2- ) ; 2.18(s, 6H, -CH3C=CH-CH=CCH3-) ; 3.20 and
3.78( m, 4H, -CH2-CH2-N-CH2-CH2- ) ; 3.00(m, 1H, CH-CH2-CH2-N-CH2-) ; of
3.85 to 4.00(m,2H, NH-CH2-CHCOOtBuNH);4.47(m,1H,NH-CH2CH-
COOtBuNH) ; 5.12(2H,-O-CH2-Phenyl) ; 5.92 (s, 2H, -CH3C=CH-CH=CCH3-) ;
6.18, 6.57,6.62(3d,H3 and HS + mobile 1H) ; 7.45(m, aromatic SH) ; 7.60(t, 1H,
H4) ; 8.32(s, 1H, =N-CH=N).
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carried out for another 2 hours at 100C. The reaction medium is left to
return to 30 ambient temperature and the dimethoxyethane is evaporated
off under reduced pressure(2 kPa). T‘:ﬁ e residue obtained is taken up in
ethyl acetate and washed with a 87 s ﬁrated agueous solution of sodium
bicarbonate. The aqueous phase is extracted with ethyl acetate, the

organiggRh ¢ um sulphate . The
iy “Z,‘g jf?é?p?%*%’?‘f%%%gﬁﬂi%@%ﬁi 2 kPa). The
b

re5|du 12858 RiriAdd 19 @I{Pb?ﬁa}o‘brgtﬁvmmaé’d{eﬁ%ﬁdelﬁﬁﬂ*ﬂﬁlyl I'-
v hepteibidthyriacidiatd-ylnnine 121ba0G lng citaoeflamise!istipitetoueied.:
TLC : Rf = 0.2 (silicagel, eluent: heptane / ethyl acqtate 1:1) 1H-NMR

(CD@13) : S 1.50 (s, 94, tBu) ; 1.97(s, 3H, CH3)5 2t0210(m 4H,
SN2 EHY H cwé’ °218(s 6H, -CH3C; H3) & nd
3.78(in, 4 H2-CH2-) T3, OO(m 1H

CH-CH2-CH2- Ndﬂz -) @Kl 3.85 to 2.00°7Tm, 2H,

NH-CH2- CHCOOtBuNH) A447(m, IHNH-CH2CH- COOtBuN’H)
5.12(2H, -O-CH2-Phenyl) ; 5. , 2H, -CH3C=CH-CH=CCH3-) ; 6.12(
mobile 1H) ; 7.89(d, 1H, 143 or 5) 721(d IH, H3 or 1-15); 7.78(t, 1H,

114); FANB, r@g@a 32 g%l}‘ ed r&H)MSS s&ibilized in 2 ml of
gle+ 584 u+“ﬁ1§gé1 W&Mh

o %ng a Q)ppcfgc‘l%fbﬁmpgps maintained for 9 hours
ylﬂ)asnb!éﬂﬁybmmmtdmrlﬂglamma]@d@;@l@wcdrbpnymgmmmss under
el dedtphesviretekBAf Pnd pre(Nl'é't G gﬂﬁﬂed%"éﬂ&lﬂﬂ :%h G NRagel

au N \ eflux 7 0.15 mmol) of 7 is
Nlhslgo e I%‘%2%[&%4%0 an glg%

0.75 mmol) of
hydrok9|§iﬁ.ﬁ¥lﬁ%roéﬂWd@fﬁ?am@tﬁéhmm@mcgvagtéﬂe@lmfmd;mﬁée form
kefactioigenetiiin isC1e2010l/ fsuptSphbetiseahirel he solvents are
evapofgled g L P {JEeC RUERR AR MASH HEAL 518518
P lH-XIMR (DMSO): 4 1.90 (s, 3H, CH3) ; 1.80 to 1.85(m, 4H,-CH2-CH2-N-
CH2-CH2-) ; partially masked by water of the DMSO:(4H, -CH2-CH2-N-CH2-CH2-)
and (2H, NH-CH2-CHCOOtBuNH) ; 2.80,(m, {H, CH-CH2-CH2-N-CH2-) ; 4.15(m,
1H, CH2-CH-COOtBuNH-) ; 5.02(2H, -O-CH2-Phenyl);6.27 (d, 1H, H3 or HS ) ;
6.40 (d, 1H, H3 or H5 ) ; 6.52(m, 1H, H4) ; 7.5(m, aromatic 5H) ; 8.10(s, 1H, =N-
CH=N).

MS : 506 (MH+), 372 (MH-CO-0O-Benzyl+).

Example 39

3-[5-ethyl-6-[4-(aminomethyl-2-pyridinyl)-1-piperidinyl]-4-
pyrimidinylamino]-N-[(phenylmethoxy)carbonyl]alanine, bis(trifluoroacetate).

Stage a)

Synthesis of (1,1-dimethylethyl) acid(4-aminomethylpiperidine)- 1-carboxylate.

1) benzaldehyde, toluene
2) Boc,O

3) H,0, H* ;
NH, >—N
o) NH

9 mL of benzaldehyde (87.5 mmoles)is added to a solution of 10 g
(87.5 mmoles) of 4-aminomethylpiperidine (marketed by Aldrich) in 110 ml of
toluene placed under a nitrogen flow, then this mixture is heated at 120°C (presence

Y
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chromatography on silicagel eluting with a CH2CI2/MeOH mixture 90:10.

30 mg (36 %) of expected product is obtained in the form of a colourless
resin. TLC : Rf = 0.5 (silicagel, eluent: CH2CI2/ McOH 90:10) 25 1H-NMR
(CDC13) : S 1.50 (s, 9H, tBu) ; 1.97(s,"3H, CH3) ; 2.02 to 2.10(m, 4H,
-CH2-_CH2-N-CH2-CH2-) ; 2.18(s, 6H, -CH3C=CH-CH=CCHS3-) ; 3.20 and
‘é5%ﬁsﬁ%‘%ﬂ%‘%ﬁ%&a?%@?é%%%%ﬁ%%?ﬂ?&iﬂm5af@aa:ga fguoien
FFRFENEEE A 812 B EINGS) oF diZesibutybdicarbeeata)is gdsedsat 0°C
e CHI@aGRUC IS4G DE 3 )maotsinka] 6veTh ko dit prepehttSof nipden. The
Tk gzgm’r%éggﬂfxti?ﬁﬁfgréﬁég&%éﬂgm i 4(_?%%'5;8 Iﬁﬁ?rél\é-sé%%}!& Bfkssure

; +),37. -tBu and -CO-0O-hen
gl R i e o TS B h 01 Aoy Solution of KHSO, and
yiusechEisorowshmimAen Ritsparmo for- Bdenyioibatisatatensrasided piothic reaction
anigtlre 4nd ths 3qudaht YHAS: @ extrhidiel ﬂd}@@]yvlﬁﬂ\émlj‘l Ige&@. ‘_Th\éllwﬂe mother
i 5 red previously is .

e il B BB S KO DARIARE REURURY Bhose i

o : - -
SHFSIETS mimesinsdrshieriore seltipmient @it dNatdrelhorpipbingd organic
phidsss, dotlained byeevapgreding taulphateshamnder sobekitad pragstateoff under

e L e (T

expe%'iré’agp uctis%&covered solidified in the form 10 of a beige solid in

a CHZN&/isBirofyd eahsnindxalventr dchimbmettnsitivathend|(Rhi.0)

CH2C1ﬂ.MpﬁH(@D(ezig)ac'Ki PO51444 1167 MR 4&@@1{%@@@@_&-@9) :
H3) 3 H,+ ~CH2:N- Ag25) 5 y Y

dade B f@ﬁt&ﬁ%‘h SO 0 S 265

RS A0 EmABotB kI C 286 Hn  HiR-SHREH2-CH2-N-CH2-) ; 4.15(m,

15 1HMSH2-GHMIDOBERKMESE2(RH, -O-CH2-Phenyl);:6.27 (d, 1H, H3

or HSQt;aéﬁg (d, 1H, H3 or H5; 6.52(m, 1H, H4) ; 7.5(m, aromatic 5H) ;

8'10(%ynth§sis_ gfj_ﬁ,l\llzdimethylethyl) acid(4-(2-aminomethylpyridinyl)-piperidine)-

1-carboxylate.

Ty

A mixture of 2.18 g (10.19 mmoles) of (1,1-dimethylethyl) acid(4-
aminomethylpiperidine)-1-carboxylate in 5 ml of 2-fluoropyridine is taken to reflux
for 6 hours. After returning to ambient temperature, the solvent is evaporated off
under reduced pressure (2 kPa) and the yellow solid residue is taken up in a mixture
of water, ethyl acetate and a saturated solution of sodium bicarbonate. The organic
phase is decanted, washed with a saturated solution of sodium chloride then dried
over magnesium sulphate and evaporated to dryness under reduced pressure
(1.3 kPa). The residue is chromatographed on silicagel with the following eluent:
ethyl acetate-cyclohexane 70-30. 1.19 g (Yield = 40 %) of expected product is
obtained.

TLC : Rf = 0.4 (silicagel, eluent: ethyl acetate-cyclohexane 70-30)

1H-NMR (CDCl3) : 6 1.20 and 1.80 (2m, 5H, N-CH2-CH2-CH-CH2-CH?2 ) ;
1.47 (s, 9H, tBu) ; 2.71 and 4.15 (2m, 4H, N-CH2-CH2-CH-CH2-CH2) ; 3.21 (m,
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MS : 506 (MH+), 372 (MH-CO-0O-Benzyl+). 20 Example 39
3-[5-ethyl-6-[4-(aminomethyl-2-pyridinyl)-1-piperidinyl]-4-
pyrimidinylamino]-N- [(phenylmethoxy)éarbonyl]alanlne
bis(trifluoroacetate). Stage a) Synthe 0 of (1, 1 -dimethylethyl)
acid(4-aminomethylpiperidine)-1-carboxylate. 1) benzaldehyde, toluene

%Wgﬁ{b\l 3, W@n nglrllm l—rl:_g?i\lm{ a7 mLFn @F%ﬁd yridine) ;

7.5 mmoles)is added t0 & s
? é%mbnl.‘e“m HireHmyedinetketdd ’A?g npﬂtl?)fﬁF’HTe}oI@éﬁe(m 1H, N-
liEedtnder a nitrogen flow, then thls mixture is heated at 120C
(presevise: 892qhvarganest g@@pﬁtus) for 8 hours. The reaction
mixtur, sjls Iecf return to amb?gir?fltemperature then 21 g (96.25 mmoles) of
di-tert= icarbonate is added at OC over '/< of an hour. Stirring is
maint&iyigaesiserhiyit-mety ipipeadiy baminependinpe next day, the
reaction,mixture is concentrated to dryness under reduced pressure 5 (2
kPa) e oil is taken up in 115 mL of a IN aqueous solution of KHSO4
and stficed vigordusly, under nitrog for 7 Ethy ate is added
to the re%_ @&u_ré n t’rﬁ qu%%bsgpﬂ&%g% extﬁ&@m& withy/=—
ethyl aCetate. Then theHmo er/ Iquors are basified by theadditioffoT\  /
NaOH pellets then the aqueous phase is extracted 3 times with N
chloroféi¥rgs@iffdgnuoleithol 6C1 -dine thylelipb chcidfdr(2-d@iphasdsydperidiny)-

%Et%ﬂl&ﬁﬁmgmﬂmesH{pf‘?%lﬂ&?rﬂm(ﬁ%hﬁ%maﬁ?eemoéaﬁﬂd&macetw
éjced (f re 2kP 17.3. g (Yie] 920/ of ex te&iéaroduct IS
&

aB%aIIS S 1 2% mgﬁ&%v I u.flf_ lg 81‘ ﬂygﬁ?rs accordmg
&cﬁ%ﬁéﬂ%ﬁb#ﬂ&ﬁaﬁﬁb{b@@@)ﬁl}@ﬂ% Mﬂaeeczsbm)of toluesedpddder and the

intudtlisNvapbiated 2o QHrekidmddR)edulde d ptddsureil NPa3) THe4es(8ud is taken
%"ﬁ?% %@é*o?ﬂ@%th 137 (@hmird "a'ﬁaNK'fix\é %\%?f @dsi éo@”%f {ddium

2-CH2-CH-CH 2. MS : 215
Wﬁ;élgg o?lti ft&ﬁﬂlépﬂﬁnéiﬁy}y decanted, washed with a saturated solution of

acititm (2bdonide ndeikitl/ ipyeidinyrespeni dinkphaRo dnd anaporteatel. to dryness under
reduced pressure (2 kPa). The oil obtained is taken up in a little diisopropyl ether and

pentane then condensed to dryness under reduced pressure (2 kPa). 590 mg (Yield =
82 %) of expected product is obtained in the form of a yellow solid.

TLC : Rf=0.2 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
70-30-6-3).

1H-NMR (CDCl;) : 6 1.25 and 1.8 (2m, 4H, NH-CH2-CH2-CH-CH2-CH2) ;
1.72 (m, 1H, CH2-CH-CH2) ; 2.62 and 3.15 (2m, 6H, NH-CH2-CH2-CH-CH2-CH2
and CH-CH2-NH) ; 4.62 (s, 1H, mobile NH) ; 6.37 (d, 1H, CH=CH pyridine) ; 6.56
(m, 1H, CH=CH pyridine) ; 7.41 (m, 1H, CH=CH pyridine) ; 8.07 (m, 1H, N-
CH=CH).

MS : 192 (MH+).

Stage d)

Synthesis of 4-bromo-5-ethyl-6-[4-(aminomethyl-2-pyridinyl)-1-piperidinyl]-
pyrimidine.

Br
O 0 == s
N +
\
A )

z/
\
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F + O NFiz/ O H N A mixture of 2.18 g (10.19 mmoles) of
(1,1-dimethylethyl) acid(4- aminomethylpiperidine)-1-carboxylate in 5 ml of
2-fluoropyridine is taken to reflux 25 (?r 6 hours. After returning to
ambient temperature, the solvent is evaporated off under reduced
pressure (2 kPa) and the yellow solid residue is taken up in a mixture of

Water,leéh%ﬁcsiat&ﬁﬂﬂré’@@éﬁfﬁﬁﬂl&@'UiEO'MHe%Pdéb’”hb'frﬂ%%atSf 1687 mg
g dg (gg Washe with a saturated solution of sodiym

AT eRatRES chich FamegriEtPEpItng 2nd éégﬂagaﬂéaéo%ﬁs&of 2
ﬁdmtw&upedqowébmm@pyadmwm) FhemésiauNNeHimethydagetpiedeonThis

sﬂiszag@hyvﬁéhtb@ 59Ii@wicq&luqmurgthﬂemﬁ&a&smwemma?é&aﬁdér l&iuced
Yled A%) ected rod%%t is _obtained. TLC ilicagel

RS U P s Syl €53 i anc

Wdﬁpiumoe n@s@m@m@m The %apwmb@sgﬁ @@ytez,mled over
amchrediP sl pte\NHel 2otk Rseiufidd 1€depd Bradsire, QOB The brown oil

Gblabddd WA HR B Ij;ﬁe&'dnc'ai&ﬁim ’e%ﬁ?xg(dw}éﬁ' 815'19%&5(@8 Adient:

di
BepRFIL s SOg thatley0-167 (nRLACI- §abel ?weg?gogvct s
2lthinectiny hipfndiroflyamigepytidine. 0 \ry--N CF3COOH, CHzClz
HNC-TNCO/T Ng b (B dnfiRag didefd: Bupigs: @iyt hdedigsdougthy!)

e R é%a@%eeééﬁ RN Lot N

ey &HHLIMH D e Stdling FHdddddicabhears%3canddhel1 (o, TG N-CH2-

@ﬁgmmmgjm aa(thataﬂiommm RO @fsmtmenﬁisfadﬁtsam;ngi 6.42
essu 2
é reé ue |st gﬁglng%&turﬁeﬁfﬁg é?f%gh{%f SZ}J§§§% 25;\1? CH=CH
0

Rytidinsd sgiﬁ%ﬁl’o“% Yosidd. ¢ ?h RJakiE PRase is decanted,
wash&dSitsi78 gutiirgted solution of sodium chlorlde dried over
magng_g&g}ﬁulphate and evaporated to dryness under

Synthesis of (1,1-dimethylethyl) 3-[5-ethyl-6-[4-(aminomethyl-2-pyridinyl)-1-
piperidinyl]-4—pyrimidinylamino]-N-[(phenylmethoxy)carbonyl]alaninate.

A mixture of 300 mg (0.79 mmoles) of 4-bromo-5-ethyl-6-[4-(aminomethyl-2-
pyridinyl)- 1-piperidinyl}-pyrimidine, 282.5 mg (0.96 mmoles) (1,1-dimethylethyl) 3-
amino-N-[(phenylmethoxy) carbonyljalaninate, 168.6 mg (1.11 mmoles) of caesium
fluoride, 49.8 mg (0.08 mmoles) of tris(dibenzylideneacetone) dipalladium(0) and of
49.8 mg (0.08 mmoles) of rac-2,2’-Bis(diphenyl-phosphino)-1,1°-binaphthyl in 8 ml
of 1,4-dioxane is taken to reflux for 7 hours. The reaction mixture is then returned to
ambient temperature for the addition of 498 mg (0.08 mmoles)of
tris(dibenzilideneacetone) dipalladium(0), then again taken to reflux for 4 hours.
After cooling down, the mixture is concentrated under reduced pressure (2 kPa) then
the residue obtained is taken up in a mixture of ethyl acetate, water and a saturated
solution of sodium bicarbonate. The organic phase is decanted, dried over

magnesium sulphate then concentrated under reduced pressure (2 kPa).
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15 reduced pressure (2 kPa). The oil obtained is taken up in a little
diisopropyl ether and pentane then condensed to dryness under reduced
pressure (2 kPa). 590 mg (Yield = 82 %) of expected product is obtained
in the form of a yellow solid. TLC : Rf=0:2 (silicagel, eluent:
dichloromethane-methanol-water-acetic acid 70-30-6-3). 20 1H-NMR

(CDC@ ‘? g’r&?eaﬁd#ﬂ%l@g&g %&g@éﬁ %H%tﬁ_{uecolfll %Mml(ﬁ\:!f' %luur]ig7%wth the

(in, AH, CH2-CH-CH2 Jé
Nellewine erpstient; diivoneany! sihgrcetind pesieie B028 504 091% fibpkiackipty - The
683D1(d chioGitotapiny iintas)edsob6otsilitheCiiiCethyy roine) fot 4luént,

élt-l cmqmemeasmimxam& frodu&t'id obaifba.: 192 (MH+).
ag

4- bror#%{ E@I -&(fgfﬁ?i%h‘gﬂﬁﬂtfwa&ﬁ%ef spiperidinyl]- pyrimidine.
Or HNHANMRAGROEN:Gr1tlA (¢ REDCN2NAI3N ;0147 #rch L S0 (2m, 13H, tBu,
dﬁs@Hm@itmlamm{m@mdqutp @NPHUR-CHOSCHCR4THI0ReS) 0f 41 (q,

%}g TR, ETM PHITYS06 AR ERAESH BRATD it - 3.07 (. 281,
s il t@a B CEER pefe Em VL M CHENED
dnRte (e dEE enidbibe @eHiyLes (05X kb A anw bile NI)AUE 18 (skeH, (- CH2-Ph) ; 6.16

EtU[@IOfIﬁBMEaﬁ?{WeM qand acaleaieg, ﬁfd HEiPN & GPMIH, CH=CH

blca ha e ecant d over magne
AR o A e e AR A e QSR o, -
&Hﬂmﬁéﬂ tsg&ﬂéméib@@%d‘k)n alumina eIutlng with the following

gradieyts hmqmgtpybgaqm ﬁﬂlzp to 70-30. 747 mg (Yield = 84 %) of

expe @rﬂ)g k;ﬁ %Qé)btalned in the form of a beige solid. TLC : Rf =
0.5(a a, e eptane-ethyl acetate 50-50). 1H-NMR (CDCI3) : 6

1.29 (8tage BH2-CH3) ; 1.42 and 1.9 (2m, 5H, N-CH2-

CH2-GlynikiasCHaY ; 2 Q5 @Rt 6G 2 mmd)ncth 95 RprRiag 112 pidktidiny1}-4-
MRS e il ﬂé%%“?ﬁ(‘%ﬁﬁéﬁ&éﬂatw
pyridine) ; 7.46 (m, 1l @H=CH pyridine) ; 8.09 (m, IH, N-CH= CH) 831

(S, 1 H, N=CH-N). '3,-878 (MH+). crcoon.cmc,

N 2 CF,CO0H

229 mg (0.39 mmoles) of (1,1-dimethylethyl) 3-[5-ethyl-6-[4-(aminomethyl-2-
pyridinyl)-1-piperidinyl]-4-pyrimidinylamino]-N-
[(phenylmethoxy)carbonyl]alaninate in 7.5 ml of dichloromethane with 0.9 ml of
trifluoroacetic acid is stirred at ambient temperature until the starting product
disappears according to TLC (silicagel, eluent: dichloromethane-methanol-water-
acetic acid 90-10-1-1). At the end of the reaction, toluene is added to the reaction
mixture followed by evaporating to dryness under reduced pressure (2 kPa). The
residue is solubilized in the minimum amount of dichloromethane with a little
methanol then poured into ethyl ether. The precipitate is filtered. 97.4 mg (Yield =
38 %) of expected product is obtained in the form of an amorphous solid.

TLC : Rf = 0.1(silicagel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1).

1H-NMR (CDCl; + 2 drops MeOD) : 6 1.12 (t, 3H, CH2-CH3) ; 1.43 and
1.95 (2m, 5H, N-CH2-CH2-CH-CH2-CH2) ; 2.41 (q, 2H, CH2-CH3) ; 3.10 and
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Sta2e e Synthesis of (1,1-dimethylethyl)
3-[5-ethyl-6-[4-(aminomethyl-2-pyridinyl)-1- 20
piperidinyl]-4-pyrimidinyIamino]-N-[(phgﬂlylmethoxy)carbonyl]alaninate. 00
O-/( IF-MN N8rHNONN~NN /O“NODA~__ /10N A mixture of
300 mg (0.79 mmoles) of 4-bromo-5-ethyl-6-[4- (aminomethyl -2-

pysistised) 4P RE OV Y ey %%? ”392%0 NH . 3.80 and

25.amino- N [ eny, meth X ca
g@?%%mgﬁ Sith ﬁﬁ%n]o% Dbt étég)(é’fZH O-
@%Bbhzﬂ’d%ﬂeé&btﬁi@%aﬂadxum(m &Mdaﬂm%@mp@ampjewz (m,

GHARhY ,,%Bl%mpmn Qind drdPiapathyin. oY (©f it QAR
is takq\q N zhours The reaction mixture i$ then returned to
ure’for the addition of 49.8 mg (0.08 mmoles)of 30

amblent tem (ﬁﬁé
trls(dll[)‘éhz ﬁgécetbh@ dipalladium(0), then again taken to reflux for 4
hours. After cooling down, the mixture is concentrated under reduced

presswﬁ@!ﬁg%then the residue obtained is taken up in a mixture of

ethyl 3cetaie, water and a saturated solution of sodium bicarbonate. The
organm is decanted, dried over magnesium sulphate then
concevyrdbedisinddr rétidedicnptiedstingl)2 kPid). 9R[3Femethidug-Snitro-phenyl)-

@mm@&g{@ﬂmﬂd&p@fﬁilﬁgjg 9&@%@ eluting with the following
gradient: diisopropyl ether-ethyl acetate 80-20 to 100 % ethyl acetate. The

e ond chromatography is cz |equt on silicagel wi yI acetate for-N

2 mg (Yieldg 58 . expected groduct is .5 TLC_@_

(sél}gq efuent: Syl acetate). 1F|“N1VI'R‘(‘CDC 1
¥% and 1.90 (M 13H, tBu, N-CH2- Cl—f? CH CH2- C

1 81 (m, 1H, N-CH2- CH2 CH CH2-CH2) ; 2.41 (g, 2H, CH2 -CH3) ; 2 85

?:rlljig (’%lr':] 4H N ’\? Ié' “Chis: ?ﬁ ?) 6f3 ﬁ& dllliqethylethyl) acid 4-
le@ﬂlztbﬂpmﬁ}dlme)ﬂl %rbﬁxmtmlé 4Q8+)g 65(% (mmeles hrisbftemathpxy-2-

RifdkedH, othibeyhate 6ih6 7(bdnl FofmehilhyNFdfirer! s dstirédC ht=Gibient

Péfﬂgé?ﬁllre?l gﬁl Iﬁtr f%éj hloxgyf%gg'q}&ﬁ 3%!%% {rﬂé sops) hgﬁ ﬂ%gfmlgxl_t'éd off
ggée(hﬁ%‘l?gyedjgﬁa?mq BkP) igd[g}Brf@qu:g tographed on silicagel with

the following eluent: ethyl acetate-heptane from 20- 80 to 30-70. 1.66 g (Yield =
84 %) of expected product is obtained.

TLC : Rf=0.4 (silicagel, eluent: ethyl acetate-heptane 50-50)

1H-NMR (CDCl;) : 6 1.25 and 1.76 (2m, 4H, N-CH2-CH2-CH-CH2-CH2) ;
1.47 (s, 9H, tBu) ; 1.91 (m, 1H, N-CH2-CH2-CH-CH2-CH2) ; 2.73 and 4.15 (2m,
4H, N-CH2-CH2-CH-CH2-CH2) ; 3.51 (m, 2H, CH-CH2-NH) ; 3.90 (s, 3H, O-
CH3) ; 6.66 (m, 1H, CH=CH aromatic) ; 7.22 (m, 1H, CH=CH aromatic) ; 7.59 (m,
1H, CH=CH aromatic).

MS : 425(MH+) ; 325(MH-COOtBu+).

Stage b)

Synthesis of (1,1-dimethylethyl) 4-[(6-methoxy-2-
aminomethylbenzimidazole)]-piperidine-1-carboxylate.

2

1) AcOH, Zn

>— O—N >__
o) H 2) HgCl,, Et;N, DMF O
OO O
$ Q’\{ \ é
H
S

Tz
A,

Iz

IO
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Sta e Synthesis of
3-[5-ethyl-6-[4-(aminomethyl-2-pyridinyl)-1-piperidinyl]-4-
pyrimidinylamino]-N-[(phenylmethoxy)ggrbonyl]alanine,
bis(trifluoroacetate). © OH CFCOOH,CH,aOH N\N-NHO W /\H
NHO N \'N N-/N ~N NN 2 CF,000H 20 229 mg (0.39 mmoles) of

(1, 1-dimngiiwet i 3s or U R HAMIN TRINYEGic acid (the zinc is activated by

)-1- diny[]-4-pyrimjdinyl ]-N-
R ?Eﬁer'cé%%@%?dné%?%m B dhokofRdthanesiie) o5 (11
ehinastthylfetiorbaeetit 4cid-(9-stietboxat 2mibiephtarylpehivureidorikthyel Frapénigine-

ﬂ@ﬂﬂﬁx@fﬁ@Sﬂﬂmfﬁﬁ aeaestingcta. ife (SMieRAGhiIRIMRNS left under stlmng for
R e B S e R e i and

reaction, toluene is a e reaction” mix

{hipphessy tﬁqmat?éeaf&@s@r@f{zc@aywe i@sldtie. id-§ctuefi |tbecmected
thednmimohadmadunt of dichloromethane with a little methanol then

DOUFG@H[}thﬁH}y&R}HE& Ehﬁeﬂ@&%ﬁ’i@ﬁfglﬂlﬁ@ %119 e &iMGAVIR) Ignallnége and 10

% of expected pro tls obtained in the form of an amorphous so
% %ﬁ’tﬁbi%%&ag 1P Qg o iEssyen dirbIREdR dsAdsied 40ci ablagigeaction

avuetum-@o;»iaqe)dmﬂwai@mas anjbehutp scivip@@)re8farl 25(thdkts. Then the
SRS e A A YAt e
b e R S o i Pl o s

by grganiq, Rase s o) (dsied eyezmwmtpmlpbam tadifthe solvent
aﬂmﬁﬂepyrhyne)/a;ﬁaﬂil(xd indE€Hr@utay ripiasure’. 32 (RPapHTR) rediddke is
@ﬁo%'ﬁlt phéd R AREARE it Ghth * Bl BoifoWih NGl %tpé'? acetate-
3 xam le 40 Stage a) 10 Synth of
% 1% g;v;g%?m t&&f&’i?@ éﬁﬁ&h{ﬂxg 2617- %5(&6 (95/5 CH2C12/MeOH)
tH8umai 8 kst iy T Fip erieti destagedlsdiepineeted prod @iNs Gbitijngd., \ THE O

TLC : Rf = 0.4 (alumina, eluent: ethyl acetate-dichloromethane/methanol 50-
50(95/5)).

1H-NMR (CDCLs;) : 6 1.07 and 1.64 (2m, 4H, N-CH2-CH2-CH-CH2-CH2) ;
1.46 (s, 9H, tBu) ; 1.76 (m, 1H, N-CH2-CH2-CH-CH2-CH2) ; 2.61 and 4.05 (2m,
4H, NH-CH2-CH2-CH-CH2-CH2) ; 3.29 (m, 2H, CH-CH2-NH) ; 3.81 (s, 3H, O-
CH3) ; 6.66 and 7.12 (2d, 2H, CH=CH benzimidazole) ; 6.88 (s, 1H, NH-C=CH-C-
OCH3).

MS : 361 (MH+) ; 305 (MH-tBu+) ; 261 (MH-COOtBu+).

Stage ¢)
Synthesis of 4-(6-methoxy-2-aminomethylbenzimidazole)piperidine,
tri(trifluoroacetate).
CF,COOH,CH,Cl,  HN N
r Q‘ S0 I
N 0

3 CF,COOH

918 mg (2.55 mmoles) of (1,1-dimethylethyl) acid 4-[(6-methoxy-2-
aminomethylbenzimidazole)}-piperidine-1-carboxylate in 35 mi of dichloromethane
with 6 ml of trifluoroacetic acid is stirred at ambient temperature until the starting
product disappears according to TLC (silicagel, eluent: dichloromethane-methanol-
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35

--N"}-- O \fJ / 0-11--0 A mixture of 1 g (4.67 mmoles) of (1,1-dimethylethyl)
acid 4 15 aminomethylpiperidine)-1-carboxylate and 1.08 g (6.06 mmoles)
of 4-methoxy-2- nitrophenyl isothiocyagglte in 70 ml of tetrahydrofuran is
stirred at ambient temperature, under a nitrogen flow for 5 hours. Then,
the solvent is evaporated off under reduced pressure (2 kPa) and the

reatdiiadeienEernaseoranneyl amalicarehwilh He-HUayi g SRi& Wiporated

acetate-heptane from 20-80.to,3Q-70. 1.66 g (Yield,= 20 84 %) qf.
e DR A A prerph e snthe i ahisigp i the form of
dhe taidunEnesiaisealio) 1H-NMR (CDCI3) : 6 1.25 and 1.76 (2m, 4H,
N-CHZIOE 2-®f-EHECHd)icagel 7 dinet], dBH)ordn@tHANe thethanol-water-acetic
NefdHR- G- GH-CH2-C12) ; 2.73 and 4.15 (2m, 4H,
N-CH2-CH2-CH-CH2-CH2) ; 3.51ém, 2H CH-CHZ-N@I;&?&gO s,3H, 025
cHa) THEMR MeQD) 1 30andedS &on TH, NH: GHR-EH2:EGER-CH2) ;
3.60 fin 3143, Cri= ) MGFOHR CNIS CHASHMEE2) 375851 K QHOMBLEH2-NH) ;
3igoesbIFyottasy ob(dslalimeisyeivi - ta-reeihsiniddole) : 6.91 (s, 1H,
%H%gﬁggg?%ﬁﬁ|dazole)]-p|p_erldlne-l-carboxylate. \ O N 1)AcCH,Zn
vNTNY gCiZ)Et3N, DMF jiNC~ N{//\HH\N1/0 11194 A
mixtufdf 2@l dMidtivated zinc in a little acetic acid (the zinc is activated

by hegtage\ith heat gun) is added to a solution of 1.12 g (2.64 mmoles) of

(1,1- dipaibvie Ul Aitho-s5-ect /4L Gmethory2-amingmethylbenzimidazole)-

4-[3-(4-methoxy-2-nitro-pheny idome Ine-
1-BIRERINEHPFITOGRAI of acetic acid. The reaction mixture is left under

stipring for 5 5 hours then the flarcel is added to the solutign, followed by
fH@@m Ellg the § is evaprated omduced B
pressure (i kKRak of tle expected productis : M@ \
product is thefi solubilized in Yoo fi of dimethylformamide and 10 of N’

triethylamine and 500 mg of mercury dichloride are added to it. The

e S S IS8 T R 5o s
riby)-aiEiHdinsi selwioaens agded iinigtsinglsrugaled Saskgamaining 356 mg
$0I3Tiaimaflso)difi- (G aadianaie ant eihckingtaia midagodelspisiphrserésd from
%Cﬁme,dtlféﬁeﬂ?mr @Qﬂggﬁ%ﬁ}@ﬂ@mﬁ%% Iﬂfcl&?'%ﬁé mixture is heated at
110°C for 3 hours then concentrated under reduced pressure (0.2 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 combined organic phases are dried over
magnesium sulphate, filtered then the solvent is evaporated off under reduced
pressure (2 kPa). The product obtained is chromatographed on silicagel eluting with
a gradient of dichloromethane-methanol 95-5 then dichloromethane-methanol 90-10).

383 mg (Yield = 63 %) of expected product is obtained.

Preparation of 4-(6-methoxy-2-aminomethyl benzimidazole)piperidine in free
amine form :

700 mg of 4-(6-methoxy-2-aminomethylbenzimidazole)piperidine is displaced
from its salt by 6 mass equivalents of basic amberlyst A21 resin (resin of R-NMe,
type) in a CHCl,-MeOH-AcOEt 1-1-1 mixture under stirring for 30 minutes. The
resin is washed beforehand and left to swell for 20 minutes in this solvent mixture.
This operation must be repeated 3 times for the displacement of the salt to be
complete. After filtration of the resin and evaporation of the solvents, 356 mg
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eliminated by evaporation under reduced pressure (2 kPa). The residue is
15 chromatographed on alumina eluting with the following gradient: ethyl
acetate- dichloromethane/methanol 50-50(100 % CH2CI2) to 50-50(95/5
CH2C12/MeOH). 740 mg (Yield =77 90 over 2 stages) of expected
product is obtained. TLC : Rf = 0.4 (alumina, eluent: ethyl

rqype e
A R s
iﬂ%? 1H, N-C142-CH2-CH-C112-CH2) ; 2.61 and 4.05 (2m, 4H,
NH- cﬁ@@HBfeﬂl@}@tmgyl i@@MlZHp@Hﬁ(ﬂHﬁeNﬁt}h&&@(ElﬁH 0-
CH3) 1ﬁ@ﬁ\md(@9@(gﬂ 2. @ﬂ&Cﬁ{b@Hqulﬁ)deD 35881($:8b2m, 4H, N-

'&i ? '\@9 M ’ﬁb}??ﬁﬂ%'éﬁ?&ﬁz éBb) ;2,63 (q, 21,

MH- tBu+

mrﬁé{%xé 5aﬁﬂ1’n ﬁ?e ﬁWb@Hz%i@éEo@)E&Hdﬁéz -CH2, O-CH3) ; 3.37 (m,
RiyiflH-CHRER®); 6.5V QRCDBH2EHIG CIHCN Banditidaddldy 640 b, 1H,
&ﬁ%@%—@@%{zﬁ RINIPIRSKSL fh1-dimethylethyl) acid

4-[(6- mlnomethylben2|mldazole)] piperidine-I-carboxylate
in 35 thane with 6 ml of trifluoroacetic acid is stirred at
ambic¥fagmederature until the starting product disappears accordlng to

TLC (szgIs edfent; dighiet Hﬂ)’!ﬁd&‘ﬂmel o1 YR zﬁgﬁ dine 4-
%9 Iln% %t 18 0s a%}fmagmgh%mxtur%? orated under
re uced pr ssu IEIDJ(?Bj 1> expé 5?5 {%btained in the

form of the trifluoroacetate salt. TLC : Rf = 0.15 (silicagel, €luent:
(1\;':hloromethane -methanol-water-acetic 5 acid 90-10- bl) -NMR

@1eQD) ;16 1.50 and 2.05/2m, 5H, NH-CH2-CHi2-CH-C ct:Hz) 3.00
@EWH4H _Gl2- CHO(%QI-PB:!GHZCS
SSH2=NH) \4»{1} WC nd H =

W
ben2|m|dazole) (s, N—I—/NH C= CH C-OCHS3). 10 MS 261

Staed ¢ then 471 mg (2.16 mmgles) of di- ldbt

4(—}) o -5- ethyl 6-[4 E% rr?gt oxytpf-am}norrnneﬁ}ﬁ%eonz(li}ntl%%\zc‘)]l%) icarbonate are
added to a mixture of 159.7 mg (0:36 mmoles) of 4-Bromo-5-ethyl-6-[4-(6-methoxy-
2-aminomethylbenzimidazole)- 1-piperidinyl}pyrimidine in 15 ml of

dichloromethane. The reaction medium is left under stirring at ambient temperature
overnight. A little toluene is added to the reaction mixture then the solvent is
evaporated off under reduced pressure (2 kPa). The residue is taken up in a mixture
of water, ethyl acetate and a saturated solution of sodium bicarbonate. The organic
phase is decanted, dried over magnesium sulphate then condensed under reduced
pressure (2 kPa). The crude product obtained is chromatographed on silicagel eluting
with the following gradient: heptane-ethyl acetate 60-40 to 50-50. 136 mg (Yield =
69 %) of expected product is obtained (in the form of 2 regioisomers distinguished
by NMR with a ratio of 50/50).

TLC : Rf = 0.5 (silicagel, eluent: dichloromethane-methanol 90-10).

1H-NMR (CDCL3) : § 1.30 (t, 6H, CH2-CH3) ; 1.47 and 1.96 (2m, 8H, N-
CH2-CH2-CH-CH2-CH2) ; 1.72 (2sl, 20H, tBu, N-CH2-CH2-CH-CH2-CH2 ) ; 2.70
(g, 4H, CH2-CH3) ; 2.97 and 3.89(2m, 8H, N-CH2-CH2-CH-CH2-CH2) ; 3.52 (m,
4H, CH-CH2-NH) ; 3.82 (s, 6H, OCH3) ; 6.62 and 6.82 and 7.31 and 7.46 (4d, 4H,
CH=CH benzimidazole) ; 7.00 and 7.26 (2s, 2H, NH-C=CH-C-OCH3) ; 8.31 (s, 2H,
N=CH-N).

MS : 545/547 (MH+).
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1-piperidinyl)pyrimidine. Br O N HN k'c DMA, DIPEAI1/HBr CX-N 1+ N
HN NN H N Br 15 35 ml of N,N-dimethylacetamide, 381.84 mg (1.43
mmoles) of 4,6-dibromo-5- ethyl-p yrlmbdlne in solution are added into a
single-necked flask containing 356 mg” {1.37 mmoles) of
4-(6-methoxy-2-aminomethylbenzimidazole)piperidine, freed from its salt,
, then of diisopropylethylamine is added. This mixture is heated at
20 11;%% hours then concentrated under reduced pressure (0.2 kPa).
Ther |B[$§ SiSbtainél is takdn! Lqu}?tgﬂﬁﬂiﬁlrb of W%tt@reétiﬁlrﬁa%fét@ﬁﬁhﬁxy'z‘
amaonethy bontiordazdediwartmsatitonate ( Thalonganitethlylyel ipiperidinyl]-4-
Wﬂﬁ@@ﬂﬂﬂbﬁﬁqml dfﬁ%}(ﬁ@ﬁtﬂglﬂ'ﬂ?a@hyl acetate. The
combined organic phases are dried over magnesium sulphate, filtered
then the solvent is evaporated/ff under reduced 25 pressur (Zokpﬁ) The

=2~ oﬂnethylb '
i \@ s aIt by Bﬁﬁh quivalep : \
resin (resin of Me2 type) in a CH2C12- A_dbEt -1-1 mixture

under stirring for 30 minutes. The resin is washed beforehand and left to
swell for 20 minutes in this solvent mixture. This operation must be

repeafed @i 8fd3thagi{Pids cnmelesr aid bardiphyistayhbsnainidagale)-1-
iﬂﬂsaﬂdmpr]ﬂwmﬂmand evaparattﬁﬂooﬁmﬁ%vm(srﬁ%mg&ﬁnﬁln%nethyl 1-

ff fregsas (6 mgthw@ am%mgthybt}en daaL %ng% o-N-

ainé C . Rf= 3 S|I|ca<t;el eluent: dICh| ethane= me
@)ﬂi ﬁw&hﬁ"(éeeegy lglaninate, 332 e ﬁ%)m‘P%‘SSArfbf f%ﬁﬁ‘tﬁ?nﬂ“o“de
AHANNG @N’Zmlﬂﬂ)@iﬂZr@(dﬂ)enZny(madﬂfbne)dlpalladlum(O) and 15.6 mg

w@ﬁﬁgﬁg%'?%ﬁgéﬁﬁa)ls(%iég ¥4 H?fl ?ﬁ%&H%H@ncﬁglﬁﬁg 86 AA1BF 1,2-

A SeEtant i e et o o Dl ction, 114 m of

trls(dlbenzﬂ1deneacet0ne)d1pal1ad1um(0) is added. After coohng down, the mixture is
concentrated under reduced pressure (2 kPa) then the residue obtained is taken up in
a mixture of ethyl acetate, water and a saturated solution of sodium bicarbonate. The
organic phase is decanted, dried over magnesium sulphate then concentrated under
reduced pressure (2 kPa). The residue is chromatographed a first time on silicagel
eluting with the following gradient: ethyl acetate-heptane 40-60 to 100 % ethyl
acetate. The second chromatography is carried out on alumina eluting with the
following gradient: ethyl acetate-dichloromethane-methanol 50-50-0 to 50-50-2 %.

58 mg (Yield = 30 %) of expected product is obtained (in the form of 2
regioisomers distinguished by NMR with a ratio of 50/50).

TLC : Rf = 0.4 (silicagel, eluent: ethyl acetate).

1H-NMR (CDCl3) : 6 1.15 (t, 6H, CH2-CH3) ; 1.46 and 1.91 (2m, 26H, tBu,
N-CH2-CH2-CH-CH2-CH2) ; 1.72 (m, 20H, tBu, N-CH2-CH2-CH-CH2-CH2 ) ;
2.41 (q, 4H, CH2-CH3) ; 2.87 and 3.51(2m, 12H, N-CH2-CH2-CH-CH2-CH2, CH-
CH2-NH) ; 3.82 (s, 6H, OCH3) ; 3.90 (m, 4H, NH-CH2-CH-NH) ; 4.43 (m, 2H, NH-
CH2-CH-NH) ; 5.12 (s, 4H, O-CH2-Ph) ; 6.12 (bd, 2H, mobile NH) ; 6.61 (d, 1H,
CH=CH benzimidazole) ; 6.82 (m, 1H, CH=CH benzimidazole) ; 7.00 (bs, 1H, NH-
C=CH-C-OCH3) ; 7.35 (m, 12H, Ph, CH=CH benzimidazole) ; 7.45 (d, 1H, CH=CH
benzimidazole) ; 8.29 (s, 2H, N=CH-N).
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NH-C=CH-C-OCH3) ; 8.27 (s, 1H, N=CH-N). MS : 446 (MH+). to Sta e e)
Synthesis of (1,1-dimethylethyl)benzimidazole)-1-piperidinyl]pyrimidine 4-
bromo-5-ethyl-6-[4-(6-methoxy-2-amin?\?ethyl- | -carboxylate. HIO N/H
BOC'O. CHiClz O N H Br PYiltline Il ~Nry N~ry\N\-CIN N N 1.5 ml of

pyridine then 471 mg (2.16 mmoles) of di-tert-butyldicarbonate are added

{0 a MKRIEMSITINWILD$6 65NAFDCOOBu) ; 603 (MH-COOtBu-tBu+).

4-Brogres §ihyl-6-[4-(6-methoxy- is

2-amin_£§%2}ome Ibenzimidazole)-1-piperidinyl]pyrimidine in 15 ml of
dichlorSTHBATEh Ot sl st rifbfomethoxst-2raingtirethy | athendiisidazole)- 1 -
eippetayiied-pyemidhty e tolugpeis ade@d o) taroRatAdmmbiure bis
mﬁﬂﬁhﬁ)myzﬁ@_is evaporated off under reduced pressure (2 kPa). The
residue is taken up in a mixture ofwater, ethyl acetate and a saturated
solution of sodium|bigarbgnate. organic 20 phase is decanted, dried

over magnesium sufph te Yher condensed under reduced presgure (2 \g/©
kPa). The.crude prodyct obtained is chromatographed on siliecag Srqﬁ?\

with the folfowin ient: heptane-ethyl acetate 60-40 to 50-5Q-136' mg
dvield :?6?9 %yofe Ne/tited pregustdszobtained (in the form Q
regioigomeys distinguished by NiMR-with ajratio of 50/50)—25 Lg': Rf=
0.5%silivageél, eluent: dichloromethane-metﬂ -10).{H NMR

(CDCL3) S 1.30 (t, 6H, CH2-CH3) ; 1.47 and'%.86:2r, 8H, N-
CH--CI-12-CH-CM-CM) ; 1.72 (2s1, 20H, tBu, N-CI12-CH2-CHH2-CH?2)

; 2.70 (q, 4H, CH2-CH3) ; 2.97 and 3.89(2m, 8H,

N-CH2-CH2-CH-CH2-CH?2) ; 3.52%{;, 4H, CH-CH2-NH) ; 3.82 (s, 6H,
OCH3): 6.67%hnd 6.89-%d 7.308elES) 46 (86, 4H 30 @ihxEe4[4-(6-methoxy-2-
bemromicihy the)zimhidazahe I 26b@s;12d, NHE=CH{C0GH8hyR@dLfs, 2H(1,1-

eI 1 5AB R My i BlRRR RRES'S Of
é&%&é%%‘g‘éﬁhyf%‘é’ %mﬁrgﬁt@é %-éi%,m%fgnlf))é%%-ichloromethane with 0.2 ml of

@@gﬁﬁ@@gﬁ&ﬂe@ﬁjﬁ))m@@gﬁdimﬂ]ambient temperature until the starting product
pisappeinylacesialny- i hemgnetkagycabany BlaniattetRane-methanol-water-
acetic acid 90-10-1-1). At the end of the reaction, toluene is added to the reaction
mixture followed by evaporating 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. 16 mg
(Yield = 35 %) of expected product is obtained in the form of an amorphous solid.

TLC : Rf = 0.3 (silicagel, eluent: dichloromethane-methanol-water-acetic acid
90-10-1-1).

1H-NMR (MeOD) : § 1.12 ( t, 3H, CH2-CH3) ; 1.49 and 1.95 (2m, 5H, N-
CH2-CH2-CH-CH2-CH2) ; 2.51 (q, 2H, CH2-CH3) ; 3.00 and 3.52 (2m, 4H, N-
CH2-CH2-CH-CH2-CH2) ; 3.39 (d, 2H, CH-CH2-NH) ; 3.77 and 4.01 (2m, 2H, NH-
CH2-CH-NH);3.86 (s, 3H, OCH3) ; 4.56 (m, 1H, NH-CH2-CH-NH) ; 5.07 (m, 2H,
O-CH2-Ph) ; 6.91 (d, 1H, CH=CH benzimidazole) ; 6.96 (s, 1H, NH-C=CH-C-
OCH3) ; 7.32 (m, 6H, Ph, CH=CH benzimidazole) ; 8.20 (s, 1H, N=CH-N).

HPLC/MS : 603 (MH+);
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/O 011100 ~a/~HV \Y~1OF.BrvR FgAXb O /\LJ, GE V--j5 A
mixture of 136 mg (0.25 mmoles) of (1,1-dimethylethyl)benzimidazole)-1-
piperidinyl]pyrimidine 4-bromo-5-ethyl- [4 (6-methoxy-2-aminomethyl-I-
carboxylate, 88.5 mg (0.30 mmoles) o 1 -dimethylethyl)3-amino-N 10
[(phenylmethoxy)carbonyl]alaninate, 53.2 mg (0.35 mmoles) of caesium
fluoridgxatdpferdg (0.012 mmoles) of
trls(dll:o&nmés(#@ap%em%)ﬂ%w@ g (0.025 mmoles) of
rac-2,2"-bis(diphenyl-phosphi d)/ 1= blnaph n 6 mI of 1,2-
dimithoxyethane is taken to rdflux for 24 hours During the reaction, 1 4
mg faf trls(dlbenzmq'(_aneacél iPalladium(BadERY. After coolj
down, Wik reigture is 15 congentrated under redwueed pressure (2 k h)
then the residue obtained is taken up in a mixture of ethyl aceta

and a saturated solution of sofium bicarbonate. The organic phase is
decanted, dried over magnesium sulphate then concentrated under
reducédspreksoeek@lKikak Joreaiatgudisnt b metiogislplpbdtadfistémemfogen

sHifagslcRIUING YD &B@&W@Wﬁ% ﬁéhy'@s‘»s?@f bERIANGe e (icc.
to 100.% e {J? 20 acetate. T 511;% chroma ogra y Is carried out'on

a solution Br\xﬁ{h ﬁ%bonfcﬂl 5 Iéshil fo the rfeaction mixture then 5 g

AT BID
s mmolrelnbreneiemisies rh&dwacldbsdesa»@ddesoasof’g:%msm rempdY iqitintities.

ﬂﬁ’ﬂ)g)fﬁmﬂﬁﬁﬂeﬂrgﬂﬁﬁr?ﬁrﬁh@iﬁ@%f}iggh’@rfggﬁhgff@eﬂgg}ﬁiﬁﬁf&e 'then 8.3 ml

th a ratio,o iic

uem“éﬁh‘il AN 1SR ot Sl 7 @R 3 hours.
b dhe mishapnhisen ?BﬁFd N@ﬁz@p@me@u@@ugsa)ﬁ@ @rdzoproduct

thalhbdZHZtakthtﬁ HaGHRWIMA, atndinfioePdateh] Zo(bta)d ByBdoaliflg down to

@@31@% 4&5‘ g%f%?gr@ﬂcgl@%c% ggh%‘f'%d&b@en?ﬂS%&SSG'fh white

OCH3) ; %—I% eTgZCHNH 4.43 (m NH

BIE i O i3 S0 ERCOm M SNE Rl b e, Then the

@H’t&cpmbwmmdm@leyer(sl’a@s(rwmﬂ r&ieddptessimen(0226Ry); 7.9@ (Odield =

4biodyidf &pedte@prifdhitd)is dbéiidén, 12H, Ph, CH=CH benzimidazole)

745 ('?LB_I EEIDCE_'(Sble nazglgl1 Ide Gen I?) d18h%or(gme%ﬁlane mel_t|1an2>l water-acetic acid
85-15-2-2).

1H-NMR (DMSQd6) : 3 1.68 (s, 3H, OH-CH=C-CH3) ; 2.18 (s, 3H, N=C-CH3).
Synthesis of 2,5-dimethyl-4,6-dichloro pyrimidine :

OH Ci
NI NS POCI3 N
/L = /t ~
N OH N Cl

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 ambient temperature, the reaction medium is poured slowly into 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 (Yield =
81 %) of expected product is obtained.

TLC : Rf = 0.9 (Silicagel, eluent: ethyl acetate 100 %)

1H-NMR (CDCI3) : 6 2.46 (s, 3H, CI-CH=C-CH3) ; 2.68 (s, 3H, N=C-CH3)

MS : 177/179 (MH+).
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HPLC/MS : 759 (MH+) ; 659 (MH-COOtBu+) ; 603 (MH-COOtBu-tBu+).

Stave Synthesis of 3-[5-ethyl-6-[4-(6-methoxy-2-aminomethyl

benzimidazole)-1-

piperidinyl]-4-pyrimidinylamino]-N- [(phenylmethoxy)carbonyl]alanlne bis

5 (trifluoroacetate)./V\V 1 O I N1(H o O\\y'\N fg.~ ONN N% ffilG O, '

N> G ittidsNiolN6 44T, 0804 S myaEL P8 -TUpRiSR Ah-7-y1)- l—plgendmyl] -2,5-
e"t‘lth46 [ﬂ %6 metho g 10 aminomethylbenzimidazole-I-carboxylate

of 1 met etlll) éj )

dlmet ylethyl))-1-piperidinyl]-4- pyrlmldlnymg,] N- N o
ethoxy)carbpnyflatgnipatg in 2-ml-of-dichloromethgre wit.2 \
oacetic acid is stirr bient temperature unt i N

product d%appears according to TLC (silicagel, eluent: N=Q
dichloromethane-methanol-water 15 acetic acid 90-10-1-1). At the end of
the reaction, toluene is added to the reaction mixture followed by

evapozatgngmoxdrmgneﬁr4%daieﬁﬁ>mqs§wﬁ,@ﬂ§,ﬁ’a},r%lﬁssmﬂ)lﬁzed in
%I bl'“ZF%hnt e minimu amgugto d| hlarometh with a little

anol u?g MEait€propyl &th "S‘f%ré)@%éﬁﬁ'mr}g fftetddpd gnto 2
ﬁiﬁg](“f’ﬂ%k 3 3%9 W@ﬂﬁé@%é BPodudBis apraien inftHe(1od i, itetrahydro-1,8-

anphithipcidimsoid)- 2Gipefidilf frdd B fiohicagahie! qem: mlxture is heated at 130°C
iy %&%ﬂ%ﬁ&ﬂ&%ﬁ%ﬁ@é’& Yé@% §:s %Si@g gacf%%gl;s qgﬁiuﬁ (')\gguned is taken

(MeOD) : S 1,12 ('t, 3H, CH
BRI R TEKIUEH S1C Pt iy opiate and: ﬂsfatsret%rﬁ?bl@ﬂzl(zrﬁ sodium
bitarbo i Thd DEEHCIHAGHR)se BaBA AR HEH (ULRN\IRhs Srédxenacted with

Qﬂ#l @d&a&"'l‘mgxﬁn% Nl'é' ResBs Fre3tidd Ghk m%&ﬁeﬁﬂml Hulphate then
IYI H2- CH N 5.07

H C
s, Solism bde)® \)gp(%a . —fﬁi@ecﬂ)éﬁgﬁf}“ﬁ? éz lﬂ%‘%l—iﬂﬁh residue is
émmeﬂqg@mﬁﬁm@lbqa%lzﬂt@ng witkeCgaNien Hod| cOIM Sicet 08 (MI9-9%5) then

SthPladeraenplahhsiyissis. ol Bididne 8w/ b BrlkylR b RHN U MBtained.
NH Oﬂe%gti\é{l%\@/ni{]pﬁ/tlﬁquine in free amine form :

8.3 g of naphthyridine is displaced from its salt by 6 mass equivalents of basic
amberlyst A21 resin (resin of R-NMe; type) in a CH,Cl, / MeOH /AcOEt mixture
1/1/1 under stirring for 30 minutes. The resin is washed beforehand and left to swell
for 20 minutes in this solvent mixture. This operation must be repeated 3 times for
the displacement of the salt to be complete.

After filtration of the resin and evaporation of the solvents, 2.95 g (13.5
mmoles) of free naphthyridine is obtained.

TLC : Rf = 0.15 [silicagel, eluent: dichloromethane-methanol 95-5]

1H-NMR (CDCI3) : 8 1.90 and 2.01 (2m, 6H, NH-CH2-CH2-CH2, N-CH2-
CH2-CH-CH2-CH2) ; 2.26 (s, 3H, CH3) ; 2.51 (s, 3H, N=C-CH3) ; 2.72 (m, 3H,
NH-CH2-CH2-CH2, N-CH2-CH2-CH-CH2-CH2) ; 2.97 and 3.97 (2m, 4H, CH2-
CH2-N-CH2-CH2) ; 3.42 (m, 2H, NH-CH2-CH2-CH2) ; 6.41 and 7.16 (2d, 2H,
CH=CH naphthyridine).

MS : 358(MH+).

Synthesis of (1,1-dimethylethyl)3-[[6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-
7-yl)-1-piperidinyl}-2,5-dimethyl-4-pyrimidinylJamino]-N-
[(phenylmethoxy)carbonyl]alaninate.
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ANH2, HCI McOH 11 / JO N OH 5 A single-necked flask containing 40 ml
of methanol, placed under a nitrogen atmosphere, is cooled down to 0C
with an ice bath, 9.72 g of sodium metfyyjate (i.e. a solution of
concentration ¢ = 3 mol.l-) is added to the reaction mixture then 5 g (53
mmoles)of acetamidine hydrochloride is added at OC and in small
quantities. Stirring is maintai at ambient temperature for about twenty
minutes, then 8.3 ml 10 of &é%?n methylrnalonate is added dedpwise.

Stirring is maintained for 3 rs. Then the methanol is condepsed under
reduced pressure (2 kPa). The/ctde prodyct obtained is tak in a\/@
Alnum amout gf water, fiTowegd by ng down to OC the ac?ﬁfymg

\th/puke Ac ;Q/;Efgﬁ to a pH of between 4 and 5/TRe white pregipitate
formed/is filtere d rinsed wjth, water, ethyl eth nd pe ti%f\f Then the
15 white productiaﬁdried ov;%ﬁﬁ%em:g;r reduced préssuré 10.7'kPa). 3.3

g (Yield = 49 %) of expected product is obtained. TLC : Rf=0.2 ilicagel,
eluent: dichloromethane-methanol-water-acetic acid 85-15-2-2). 1H-NMR

(DMSQGEki ol FoEEIR-( Rl 4S 1@k idi
i e R e AT R
2])’ hiRipeL dpg%% s myr%l?é: Qyp-pyrimidine and 2.17 g (7.38 mmoles) of
2151 iimathylette dinyoroxipg )t ttitieny las thoxy ) Sirhonyiphoslphimats  (prepared
@xysfdﬁr%d@» j?étmrtlts_eﬁﬁfktzmq;,@@)!%l%ﬁqlﬁ W?t},l F@iﬂgadéa IR ux for 24
erature, the reactio ium is poure wly into a mixtyre of ic
?ﬂp\ivé?eﬁh?hgﬁeﬁce%uﬁp%ge s(gk racted \?v")ﬁ% %ﬁf‘gﬁ%&{gtﬁ%@e, 383 mg
Pfimcmmeles)is ofyathd o hisdinhsanlrhesphinrlibd obuwahthybicndorsk mg
ticiDdnenadvsr mAgnssiilansyiidbacacetth€daparalfti@yirniness uadenfr 1,2-
e : leld = 9 2d product |
@mgme i AT e o A SN e
BEBED Y igrdes) plcneAbenelidgnesssion dnensderoinbys peied then
A7 reagion i tureOs Skethesieiix for another 24 hours. After cooling down the

Solitit{dndiScoriesranavel Q&d%ﬂ%mm&lq'&z&a'ﬂfﬂﬁﬁ@‘émxﬂig fhen taken up in a
'W{ﬁ}pé/ |6 _\ggtlgrr,oé rf lyclglgt% z?ngl aDsyaytler:L%Esélmiyn of sodium bicarbonate. The

organic phase is decanted and the aqueous phase is extracted with ethyl acetate. The

combined organic phases are dried over magnesium sulphate and evaporated to
dryness under reduced pressure (2 kPa). The residue is chromatographed on alumina
with a gradient of isopropyl ether/ethyl acetate (50/50)-dichloromethane (50-50). The
fractions containing the expected product are combined for a second purification on
silicagel with a gradient of ethyl acetate-heptane-methanol 50-50-0 to 90-0-10.
550 mg (Yield = 15 %) of expected product is obtained.

TLC : Rf = 0.3 (silicagel, eluent: dichloromethane-methanol 90-10)

1H-NMR (CDCI3) : § 1.46 (s, 9H, tBu) ; 1.92 (m, 9H, NH-CH2-CH2-CH2,
N-CH2-CH2-CH-CH2-CH2, C=C-CH3) ; 2.41 (s, 3H, N=C-CH3) ; 2.70 (m, 3H,
NH-CH2-CH2-CH2, N-CH2-CH2-CH-CH2-CH2) ; 2.91 and 3.66 (2m, 4H, CH2-
CH2-N-CH2-CH2) ; 3.44 (m, 2H, NH-CH2-CH2-CH2) ; 3.90 (m, 2H, NH-CH2-CH-
NH) ; 4.38 (m, 1H, NH-CH2-CH-NH) ; 5.13 (s, 2H, O-CH2-Ph) ; 6.42 and 7.16 (2d,
2H, CH=CH naphthyridine) ; 7.35 (m, 5H, Ph).

MS : 616(MH+)

Synthesis of the corresponding acid :
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+ KI.~J3_("1 N=5 2 g (11.3 mmoles) of
4,6-dichloro-2,5-dimethyl-pyrimidine solubilized in 25 ml of
dimethylacetamide and 5 ml of diisoprgpylethylamine is added into a
single-necked flask containing 2.95 g (13.5 mmoles) of
4-(1,2,3,4-tetrahydro-1,8- naphthyridin-7-yl)-1-piperidine freed from its salt.
This mixture ig heated at 130C for 4 hours then concentrated to dryness
under vacuum. d ' he residue gbtained is taken 10 up in a mixture Qf water,

ethyl acetate atura 0'“@9@093: sadjum bicarbonate. eqrga})nivc‘@
phase is separated ghd Yieaqueeus-phasereextracted with ethyl 7

agetate. The combined organic phases are dried gref magnesjumy °
S Nr%l% solvent is evaporated off under Yeguge eép;(ge (22 Fac00H
kPa)=Thexési is chromatographed on silicagel eluting, wit a gradient

of ethyl acetate (100 %) then 15 ethyl acetate-methanol (95-5). 2.2 g

(Yield = 55 %) of expected product is obtained. Preparation of

naphtdy ridirterin dfefDBmipg 08 mmBd @ s hehibimietinadth iz plapetam, 3 4-

itSuaMY % 8 RIASSIRAVNAIEASINN ASIC AMBRIXS SN ERARL Namino]-
e T Gl T A B i

-NMe2 type) i 2 . nder sti
%‘rlkg%{?ﬁ%ﬁﬁg .Igr‘??ec?g%?m tlarunats gothremlf éﬂ@‘%@ﬁ’%ﬁ%\ﬁél?@o%?&@ﬂ of
sichlesemethanes oty etitradixatiemirieit dpapeiomme for 22 rbpeate@lZdinmdsene is

ﬁcﬁdéheﬁ;ii&pla@w?mhﬁﬁnﬁtlﬁlgqﬁég&gﬁ@(ﬁ)tﬁ%&ﬂftﬁ@tf];@%ieﬁe%ttmﬁﬁmed in
tion of the sqlvents, 2. moles re )
%%Sﬁgt%@n |Ir%e 150 gﬁfﬁ‘ﬁ@é‘@agﬁgél%ﬂﬁgﬁ ggﬁgmlof then poured into
diisnpropvb hse-Hharaeipiste ivdittered 8 Y omORaFIdS=1 60 %nekprossed as
@i fiebkohkddtait) BeCiEtPpiydutd 25 6bthined1-CH2-CH2) ; 2.26 (s, 3H,
CH3) 4 1 ¢s¢ 3K, N=G- ). CH2-CH2-CH2, . .
6 4R L M A e

g%%‘-’é:gzz-cm) ©3.42 (M, 2H, NH-CH2-CH2-CH2) ; 6.41 and 7.16 (2d,
2H, JHENMRAGRGHKIRG). BIMB., SHSNHHEH SEHe6H ) N-CH2-CH2-CH-
@mgifgtg@;@i[?-miﬂ&%ﬁeﬁa@@m} ;\?'Q%hmf@ﬁ‘; KkflcH2-CcH2-
~pineridinyl}-2,5- 4- | -N:
@#ﬁ%ﬁétﬁgyﬂgﬁ% EHATEHRHBERRL NS 22,04 150104008 G, 61,
| H2-CH2-CH-CH2-CH2, NH-CH2-CH-NH) ; 3.51 (m, 2H, NH-CH2-CH2-
CH2) ; 4.45 (m, 1H, NH-CH2-CH-NH) ; 5.10 (s, 2H, O-CH2-Ph) ; 6.42 and 7.37
(2m, 3H, CH=CH naphthyridine, mobile NH) ; 7.32 (m, 5H, Ph).

MS : 560 (MH+) ; 426 [MH+ -(COOCH2Ph)]+.

Pharmacological test: Kistrin/ Vitronectin Receptor (ayvf;) ELISA test

Protocol :

96-well MaxiSorp plates are coated overnight at 40°C with 100 ul of Kistrin at
1 pg/ ml (dilution in coating buffer: 0.05M (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 of 125 rpm. The wells are washed six times (washing buffer: PBS
containing 0.05 % Tween 20 (pH 7.7) then the following is added per well and in this
order :

- 40 ul of incubation buffer

- 10 pl of the dilution of the product to be tested (the products are diluted in a
50:50 DMSO/water mixture)

- 50 pl of human ayf; receptor (cf Pytella et al. Methods Enzymol. (1987) 144
(Dilution in incubation buffer, adapted according to the batch of receptor and
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N N pp~y,~~~Q Pd2dba31 CiSF/BINAP /\ N I N 1,2-dimethoxyethane A
mixture of 2.2 g (6.15 mmoles) of
6-[4-(1,2,3,4-tetrahydro-1,8-naphthyrid1ia
7-yl)-I-piperidinyl]-2,5-dimethyl-4-chloro-pyrimidine and 2.17 g (7.38
mmoles) of 5 (1,1-dimethylethyl) 3-amino-N-[(phenylmethoxy)carbonyl]
adacﬂnft% é@rmgdtrﬂqwgéi tmgdqu t;ll\é %ééf?ﬁ&%té@gﬁélhéﬂ%huctsfm be studied
-1 ated under reflux fo Qurs in the presence o g
& °m9‘ﬁ$3f’eaé§‘2f°é§ﬁ§ﬁu‘“n$ il S BB ng of 135 Fom.
(2,2'-bIdtEiNEER AR asHRINGshedotha MBS thedl 2B ubatgd(GoB@7howno kisyrobient
ttesngitrenarylidehgaattaniyitipaifadisima) iintedprsehde 41000 pl of anti-receptor
(oTantx T 4 ' is,thaypr ed to ambient . .
tgn} %?ﬁ@ﬁoﬁ%%&%@%ﬁ&@ﬁ *ﬂﬁﬂ) heifsH 'R AN incubation
t ﬂé-g“ib MR A dif RS o P95 E eane?? iHemdaddaRl: ; SO uM
fradilze (E0taRE Mg TSl G0 malvo e 124 Theud B uAdie iscto bagdigwed thecording to
shibRtHDERRepFated to dryness under reduced pressure (2 kPa) then
taken up in a. mixture of watey, ethyl acetate and a saturateq solytion of
sodiur;l%“l(‘:’v %%ﬁ%atgﬁ . vgaf%eérﬁlér% ﬁﬁgg%fg H’géﬁﬁff‘éﬂe&ﬁﬂgﬁlf g&ﬂ'é%‘lﬁgceptor
MoRdcisscartied i whing tyesesidase HavelepenthiteBMaMisiveslt Parexidase
dibdtore SyragnaSitkepandg hRefaadsevapomtied to dryness under

duceg; kP gue | hed ina ..
i o T e RS i dine
&6-%?&9&?% ﬂﬁﬁi&@c@%%’i AhGaiE Ssaicldtirarmid) Fateowpricayshaone

setomd pliAfisatioredwib siicaghimdtbfBg racictheat sttiyh mixture is distributed
@@gtﬁ{@-}gpp@@quw@]hanol 50-50-0 to 90-0-10. 550 mg (Yield = 15 %) of

expected product.is obtained. TL.C : Rf = 0.3 (silicagel, eluent: = .
o Tou BRI AER O G6vEIp BERIARD TR et R Kisgin/gfly then
itp dovelpruseni 4-stpppaiHy dheadijton L HY- HeE HEL Qhimsple-@¢id) The
optichl(@edityNedetedhine ar 430hmH, 25 NH-CH2-CH2-CH?2,
N-CHZ2- -CH- - ; 2.91 and 3.66 (2m, 4H, CH2
wzé@ﬁ%@ﬂﬁ?ﬁ%% r%s 2H, NH-CH2-CH2-CH2) ; 3.90 (m, 2H,
NH-clBedRUyIE £umqnis plptied-chazbend percentags (as Afunction of the
G QHMRof poch2 anantraGdR df tRé les@d ptldusaphthyridine) ; 7.35 (m,
SH, Py NRh WW He3fC Y ’1&“@&&19?&@& W&ﬁﬁﬂg qg”ﬂ% %iﬁjov&% formula:
GERORBL GRSy 2 W Ko xo

B0 = Maximum bond in the absence of any product

Bmin = Minimum bond in the presence of the highest concentration of the

product.
EXAMPLE K/VnR ICs¢ (nM)
1 3
2 160
3 3.1
4 5.1

Activity in vivo

Hypercalcemia induced by the parathyroid hormone (PTH) in a
thyroparathyroidectomized (TPXT) rat model

Stimulation of bone resorption is induced in TPXT rats by perfusion of PTH
and the variations of bone resorption are monitored by the concentration of calcium
in the serum.
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2CF3000H x= A mixture of 500 mg (0.81 mmoles) of (1,1-dimethylethyl)
3-[[6-[4-(1,2,3,4-

tetrahydro-1,8-naphthyridin-7-yl)-1-pi jfjinyl]-z,5-dimethyl-4-pyrimidinyl]a
mino]- 5 N-[(phenylmethoxy)carbonyl]alaninate and 5 ml of trifluoroacetic
acid in 30 ml of dichloromethane is stirred at ambient temperature for 24

(I;l?u rs Mdlerspoigas Q)tﬁwﬂﬁcliﬁﬁ;l fx@ﬂégﬂﬁ% bB@Y@Q%@W&%@%ﬂﬁ%l@ctomlmd
e 1S SO 11Zeaq, | e minimu
A Ilt} a{ﬂgl:\%%lltd lt?le (Zi '& contaml aZkg(;?é{é&)l 8%16}/olv1c

dichlorometh met ano t én our

ff?éeﬁré‘315|€aff89§‘fﬂ{’éﬁéd>f4‘@s mgrwmm@%@megﬂeﬁ%bmmasumg the
cionfletratioasadé X f mxgheciedpr Gﬁn;%l&@éﬁﬂhﬂatbefdt@n f anndls which have

bliraoglaRIuen!tlichl g eBREMe e V" Re © 3 e o

MM (CDC m, OH. NH-CLI2-CH2-CH '
A ppapiropetlimized sihn G (NISVelRg) e 279 less than 80 e/l
Whe EHE OR3Y) 15 terap(BachemiHs NissHgeCHD CEMOHNGEH 2)ys3HEI 28d and

A0 éed 0 @Hioﬁbinmr@{ﬂﬂp@ RFCIHICI S 2¢ Nidosdgr Sy Elby@gﬁil

m&i&'@ S éuf%z@fn%ﬁ "eplon fﬁ%’gg )W? Bﬂeaﬁ?i?fla‘em
3?{'?1‘P°5H PR anderreRIPmIZing s Vi mekeDes e BN ra which have

Bearmsacaidgitrktdst: ptistions \dissonarticoRes eI (aidts3) debik@A e Shinipumps

ﬁ!@@%&l’th%&ﬁ%ﬁ@@rp plates are coated overnight at 40C with 100 |
of Kis ﬁ{atﬁ r§g§tIIUtlon in coating buffer: 0.05M gcarbonate) / NaOH

pH 9 tndoshited & 8 pirbir s g antalg and satisieaigdith the
ﬁBH)flawqm@tcmdffemezEme -cotataioisgrOufe Y2 BSIA fpbf bads) Weight) at

ey @hf#[ng’ IR SCANRE fﬁéﬁtﬁr’tj Bg ﬁf{fe 9@3%%@9}9 fﬁ%ﬁ%%r‘[}/, @I@_?l%x‘ﬁ’l‘éﬁzsgor the
are ed six fimes (washi uffer nin o Tween

V‘Fﬁ)o%e ‘A’t)% follt o‘%wrﬁlgsQh |sqge Pﬁnﬁe?lﬁfiﬁ% %nst l?ﬁﬁg?ﬁeﬁeelc&f’“atm“

ihbeibieoh mimlesere erridhesd aildoon mnéqasrbﬁiumrmt@e(fé&#é@ (fhwan) in
prdellutct@wﬁrmhae&mma 50:50 DMSO/water mixture) - 50 | of human

2103 GeRia LB MEIORE SRR AIAASBIHOR it

incubation buffer, adaé))L accordln atc rece ran

OB G I ER T aﬁ%@%ﬁgaﬁa‘u&ﬁepévfgsa@eéw@f%mﬁétbpamcts
to be Thaldtfemmeecbiheehntbel dverddeotalcanambiacy d€nbearaitsé mithand the

6RNE] HoiR RizhaR By bﬁ%@ﬂ%@%@ﬂ&ﬂﬁ@&%&x times, then

InCquJhedaQ{V%t}b 9 gsp%(%gtbfse calculated by the following formula:

Calcemia (product) — calcemia (PTH)
% effect = x 100
Calcemia (PTH) — calcemia (control)

The products of Examples 6, 9, 13 and 15 to 19 tested by the method described
above were shown to be active at doses ranging from twice 1 mg/kg to twice
10 mg/kg by subcutaneous route in the rat.
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temperature with gentle stirring of 125 rpm, in the presence of 100 gl of
anti-receptor s antibody coupled to a peroxidase (The 4B12-HRP
antibody is diluted in incubation buffer, (50 mM TRIS pH 7.4 ; 0.5 % BSA ;
0.05 % Tween 20; 1 mM MnC12 ; 50 CaCl2 ; 50 KM MgCI2 ; 100 mM
NacCl). The dilution is to be adapted according to the batch of receptor.
The wqllg pygsthen washed six times before measurement of the

Iiganﬂ-rec for 10 bOFbgﬁiS rrieo\o using a peroxidase developer kit
(TB R/Iicr%%b%ﬁ(pé%ﬁ S%F%UBg? System Kirkegaard ; Ref cat
50-76-00). This kit contains a flask A of Strate
(3,3',5,5-tetrametlylebehzidin& &t 0.4 g/1) dnd a flask B (0.02 % H202 in

Citrate/Citric acid). M W wme of A is mixed with one
volume of B, then the reactign mix{ure is distribdited 15 at a rate of 100
gl/well. The enzymatic reacticﬁﬁavelops between 6 to 10 minutes for
Kistrin/av03 then its developmiht is stopped by the addition of 100 g1 of

IM phOSphfﬁr '%ﬂcﬂeﬁh%oﬂmﬁ@l ﬂ)%',t)/a'ﬁ)g@tgfmwegxﬁ}uﬁo anwgll as their

xpression of the resylts 2Q. The following curve is plotted: the bon
%8%558@5@%@%%@5&%“ RASritAFRach concentration of the

tested prodégtreporsentsh product the IC50 is determined according to the
following ferR&RLCICREE(BO-Boin)/2 BO = Maximum bond in the
absence o ANYRF QYL 25 Brain = Minimum bond in the presence of the
highest concentration 6f the product. EXAMPLE K/VnR IC50 (nM) 13 2
160 3 3.1HFEHHA@My in vivo Hypercalcemia induced by the
parathyroigiepymone (PTH) in a 30 thyroparathyroidectomized (TPXT) rat

model Stingglation of hane r&’%ﬂ&%&??cﬁciWﬁS@&Jﬁ&g&@Iﬁ,bé%@frpﬂﬂoﬂeing

of PTH and the variations of bone resorption are monitored by
CQELHED RSP LA BER ARl RSTROeTS AR & P& it one of
theigh@srIB0ia0E d dectimimganatihyreidadismited] of nen aisbstituted by one or
muRigEeddea standard diet containing 7g Ca/kg (UAR) and Volvic

- R! represents a hydrogen atom ; a (Cs-C4)-aryl ; (Cs-Ci4)-aryl-(C1-Ca)-
alkyl- group ; an amino radical non substituted or monosubstituted or disubstituted
by an alkyl radical and/or an acyl radical containing 1 to 4 carbon atoms;

- R? represents a hydrogen atom ; a halogen atom ; a nitro group ; an
alkyl radical containing 1 to 4 carbon atoms ; an amino radical non substituted or
monosubstituted or disubstituted by an alkyl radical and/or an acyl radical containing
1 to 4 carbon atoms ; a—(CHz)o_z-COZR5 group;ora —(CH2)0-2-0R5 group ;

- R® represents

a hydrogen atom

a—CO,R’ radical,

a—SOzR5 radical or

a monocyclic or polycyclic system, each ring being constituted by 4 to 10
aromatic or non aromatic members, the ring or at least one of the rings containing 1
to 4 heteroatoms chosen from N, O or S, substituted or non substituted by one or
more Rgradicals,

- R* represents OH ; (Ci-Cg)-alkoxy- ; (Cs-Ciq)-aryl-(C;-Cy)-alkyloxy- ;
(Cs-C4)-aryloxy- ; (C3-Cj2)-cycloalkyloxy ; (C3-C2)-cycloalkyl-(Cy-Cy)-alkyloxy- ;
(C,-Cg)-alkylcarbonyloxy-(C,-C4)-alkyloxy- ; (Cs-Cr4)-aryl-(C4-Cy)-
alkylcarbonyloxy-(C;-Cs) alkyloxy- ; (C;-Cs)dialkylaminocarbonylmethyloxy- ; (Cs-
Ci4)-aryl-(C;-Cy4)-dialkylaminocarbonylmethyloxy- ; an amino radical non
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water. The effectiveness of the thyroparathyroidectomy is tested by
measuring the concentrations of Ca in the serum 8 days after the
operation in animals which have 5 bee{]b tarved since the previous day.
The rats are considered as thyroparathyroidectomized when the Ca
levels in the serum are less than 80 mg/l. The PTH (1-34) of the rat

(Retsshienrdd _'Sqﬂiﬁﬁﬁlyﬁibﬁﬂ%ékﬁhgl‘aﬁﬂ?éﬁlt&é’é-ﬁ% &@-@%ﬁfgi‘éﬁr@r%s-m)-
asmotic,minipu a dose 0 dl/karh. The.
mi |p%hr%y§§rg¢ég%éﬁ'lé§§ intd’the rﬁr%ﬁ%ﬁo%%%&g\ﬁﬁégﬁhﬁgp radical ; or the
dEaRdRdssRf 2B prangrid Do kig/kg and acepromazine - 2.5 mg/kg) of
the LTF’|XT ratkmmﬁwqcﬁ@}m?@ic@gwlQ;@y}?%dﬁy}ﬁ@%‘;)-alkyl- ;
: reepivecths ifes i1 he PIHLERRE. . et
s E’%%{‘E% & ﬁ%ﬁéﬁ%@ﬁ%%ﬁ%;?acxal?g%‘g%%@fé?eﬁﬂ oyt
\Xﬁlﬁyﬁ%ga?llsgjf—f areddtkifistdhd ftite By sublstiasyslealiatie tisyalnadkyl and
oidyaleaidivl) radidBstining o bstimeedfoersitestitaedob sheninbusimrothosen R

Ridhpd he test is continued for the next 6 hours. At the end of the
treatment, qllﬁlae blood i coge ted after decaggz? lon. The blood samples

are centrifuged at 800U Fprh for 1P FRiAIREL (& 53Larye: fdet-ealkyl-O-
Stithin AhECedral Qe Qmemap ations of Ca in the serum are

measured byRCalnd Rt tydéprate Ry ToiRBNeSI8E BPrisiE I RRYSIER®Om of a
'(Eﬁf@i%iéiﬂc???gd_&%ﬁ%@i%% ?ﬁr&é& Y &@%?éﬁj{eﬂ%e between the -

average calcemia values ofg the treatea rats an the® tontrol groups is
analyzed by WarEEREESSHE BHOSErDUARER e it MFW)Y]@I?QD Heyloxy- ;
c&lctlaratkpititive folleaibgxdormul@;-Calatiylaxiaratuai)- cal¢emE RIKy) non
2av4iriesor substivited by otie or iote Halogen atoit 0CqIgamMig(R ]
- 8a|&emiﬁf&?ontrol) Thdébgrggﬁgtrsrré?rg)?g;g%%sag?rg’,1€§aﬁ§4?[§§g1,§§tg€ cf ol
lgy the'nfetfod described above were shown to be active at doses ranging

from twice 1t rhg/g tendetswot0 thay/ithebgrsliedicale cwm rbataon thebssituted or
30bbffuted By lor there MeRaLId affieramslmiioale dREsEn bt ) lky 1,
bR T8 A &5 A g
chosen from fluorine, chlorine and bromine, nitro, amino, (C;-C,)-alkylamino, di-
(Cy-Cy)-alkylamino, trifluoromethyl, methylenedioxy, cyano, aminocarbonyl, (C,-
Cy)-alkylaminocarbonyl,  di-(C;-Cg)-alkylaminocarbonyl,  carboxy, (C;-Cy)-
alkoxycarbonyl, phenyl, phenoxy, benzyl and benzyloxy.

2) The compounds of formula (I) according to claim 1 in which G
represents a Het, Het-NHCO-, or Het-NH-CH»- group with Het representing the
following heterocycles :



10 - G represents R'R'N-C(=NR6)-NH-CO- Het-NH-CO-; Het-NH-CH2-,
Het-, 15 Het representing 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 containinglﬂo 4 nitrogen..atoms, substituted
or non substituted by one or more R9 groups - R' represents a hydrogen
atom ; a (C5-C14)-aryl ; (C5-C14)-aryl-(CI-C4)- 20 alkyl- group ; an amino
radical non substituted or monosubstituted or disubstituted tﬁ/ an alkyl
radical angd/o acyl radigghc ing 1 to 4 carbop gt AN

represents a hyfrogen atom ; & hajogen atom ; a nitro grau )amalkyl
radical cont&lning™t to 4 carbon gtoms ; an amino radical ngn substituted
or monosubstituted or disubstituted by an alkyl radical and/or an acyl
radical containing 25 1 to 4 carbon atoms ; a-(CH2)a2-CO2R5 group ; or
a -(CH2)0 2-OR5 group ; - R3 represents a hydrogen atom a-C02R5
radicplg -S(&I:iradicalﬁé 3¢ a mﬂg(;yclic or ﬁgl clicgystem, each
ring being.constitited by 4to 10 ar@matic or non ar ielgembers, the
ring or at Ig§st one of the rings cdiitaining | to 4 heterddtoms cthosen from
N, O or S, substituted or non substituted by one or more R9 radicals, - R4
represents OH ; (CI-Cs)-alkoxy- ; (C5-C14)-aryl-(CI-C4)-alkyloxy- ; 35
(C5-C14)-aryloxy- ; (C3-C12)-cycloalkyloxy ; H

(CS- 2 Ccy oalkyl-(Cl-C OXN-
(C 3 yRIJ rbonyloxy- }alk&)e*y& , (C5-Cl C J_Cj\t
alk 4 !Ey-(CI-C@ alkydexy=——N N

\ H H

minocarbonylmethyldiy- ; (C5-
C14)-aryl-(CI-C4)-dialkylaminocarbonylmethyloxy- ; an amino radical non
106 substituted or monosubstituted or disubstituted by a (Ci-C4)-alkyl

and/or (C5-Ci4)- aryl and/or (Cs-Ci4)-aryl-(Ci-C4)-alkyl- radical and/or a
; - RO
§I-; 5

adical ; or th ] of an aminqq%ci D
s (CidEg)-alkid9(5-C4 )-ar>l—,‘(‘CS-CI4)-aryI el
-CEE: kyl or (C3- -cydbalkyl-(CI-C4)-alkyl-,

H
bicycloalkyly Ci-C4)-alkyl-, tricycloalkyl-(Ci-C4)-alkyl-, the said aryl, alkyl,
cycloalkyl, bicycloalkyl and tricycloalkyl radicals being non substituted or
substituted by one or more chosen R9

N
R9
R9 «3\ '\IN
N N N" H
H H
S
LA L G-
e AN

3) The compounds of formula (I) according to any one of claims 1 to 2 in
which R is:
- a heterocycle chosen from
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groups ; - R6 represents a hydrogen atom ; a hydroxyl ; nitro,
(Ci-C6)-alkyl-O- 10 CO- ; or (Ci-C6)-alkyl-O-CO-O- group : - R7 and RS,
independently of one another represemga hydrogen atom or a
(Ci-C6)-alkyl radical non substituted or substituted by R9 ; - R9 represents
halogen ; amino ; nitro ; hydroxyl, (Cl-C4)-alkyloxy- (Ci-C4)-alkylthio- ;
carboxy ; (Ci-C4)-alkyloxycarbonyl- ; (Cj-C8)-alkyl non 15 substituted or
substituted by one or more halogen atoms, (C5-C14)-aryl ,(C5-C14)-aryl-
hat thg aryl radicals cap-he no

(Ct- alkyl i}\peing understoqd

sub or s\bstituted b mo identical or u@' rad¢§ali
choss 2Cg)-alkyl, ingartictlar (Ci-C4)-alkyl, Iy

(Ci-C8 -alkyloﬁ/, (Ci-C8)-alkylthio, halogen 20 chosen from quoriQe,

chlorine and bromine, nitro, amino, (CI-C4)-alkylamino, di-
(Cj-C4)-alkylamino, trifluoromethyl, methylenedioxy, cyano,

aminocarbonyl, (Ci- C4)-alkwbpnyl, = N
di-(Q¥r minocarbonyl, carloxy, -C4)- alkoiycarbanyl,)?)ea.yl,
phengxy, §enzyl and benzyl l;ée compound f )
accordingdo claim | in which G represents a Het, Het-NHCO-, or

Het-NH-CH2- group with Het representing the following heterocycles : 30
35107 NR9-C\~RO9NN NHH RO9NR S

HHHHHN OCLRO\I\NHNHH H)n

-

as well as their pharmaceutically acceptable addition salts.

4)  The compounds of formula (I) according to any one of claims 1 to 2 in
which R? is a benzyloxycarbonyl group, as well as their pharmaceutically acceptable
addition salts.

5) The compounds of formula (I) according to any one of claims 1 to 4 in
which R; is a hydrogen, an alkyl radical containing 1 to 4 carbon atoms or a fluorine
atom as well as their pharmaceutically acceptable addition salts.

6) The compounds of formula (I) according to claim 5 in which R? is a
methyl or ethyl.

7)  The compounds of formula (I) according to any one of claims 1 to 6 in
which:

- G represents

N N AN
(N)\NHCO- (N\J\ I —
H H

NHCO- N N

x

as well as their pharmaceutically acceptable addition salts.
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(CRONI\F29NI~ HMNNNINNNN HHH 3) The compounds of
formula (I) according to any one of claims I to 2 in which R3is:5-a
heterocycle chosen from 10 108 \ N~ §>- cc>NNN HClaN N O)CO
as well as their pharmaceutically acceptable addition salts. 4) The
compounds of formula (I) according to any one of claims | to 2 in 5 which
R3 Is @ benaloiiphany| g i PUARIBEL P&@Hf%&%i‘:&' ms | to 7 in
acceptable addition salts. 5) The compounds of formula (l) according to
X":ik’lcﬁ)ne of claims 1 to 4 in which R2 is a hydrogen, an alkyl radical
containing 1Gorepegsdnth atoms or a fluorine 10 atom as well as their
pharmaceutically acceptable addition salts. 6) The compounds of formula
() according o clgim 5 in which RZ1s a MNethyl or ethyl. 15 7y The ~
compounds & for @ggording to arl} one of claims I to B in w ich:/—
G represents ~3NHCO.. CI20H N - HNBEg®@ell as their ~N N
pharmaceuticz;% acceptable addition Halts. 109 8) The compounds of

formula (1)13?‘%8;9' i, FNARELfGlaims 1 to 7 in which : - G represents
5N C MNN ,c)NHCO H N%CC% HH

represents a hydrogen atom, a fluorine atom, a methyl radical or an

ethyl radical,
R’ represents a benzyloxycarbonyloxy group
R* represents a hydroxy group
as well as the pharmaceutically acceptable addition salts

9)  The compounds of formula (I) according to any one of claims 1 to 8 the
names of which follow:
3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-y1)-1-
piperidinyl}-4-pyrimidinyl]Jamino]-N-[(phenylmethoxy)carbonyl]alanine,
3-[[5-ethyl-6-[4-[(1,2,3,4,5,6-hexahydro-2-pyrimidinyl)iminocarbonyl}-
1-piperidinyl]-4-pyrimidinylJamino]-N-[(phenylmethoxy)carbonyl] alanine
3-[[6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-piperidinyl]-5-
methyl-4-pyrimidinyl}amino]-N-[(phenylmethoxy)carbonyl]alanine
3-[{6-[4-[(1,2,3,4,5,6-hexahydro-2-pyrimidinyl)iminocarbonyl]-1-
piperidinyl]-5-methyl-4-pyrimidinylJamino]-N-[(phenylmethoxy)carbonyl]alanine
ethyl 3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1-
piperidinyl]-4-pyrimidinyl]amino]}-N-{(phenylmethoxy)carbonyl]alaninate
isopropyl 3-[[6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-7-y1)-1-
piperidinyl]-5-methyl-4-pyrimidinylJamino]-N-[(phenylmethoxy)carbonyl]alaninate
(1,1-dimethylethyl)3-[[5-ethyl-6-[4-(1,2,3 4-tetrahydro-1,8-naphthyridin-
7-yD)-1-piperidinyl]-4-pyrimidinyl}Jamino]-N-[(phenylmethoxy)carbonyl]alaninate
(1,1-dimethylethyl)3-[{5-methyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-
[(phenylmethoxy)carbonyl]alaninate
(1,1-dimethylethyl)3-[[5-ethyl-6-[4-(1,2,3,4-tetrahydro-1,8-naphthyridin-
7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-(1-naphthalenesulphonyl)alaninate
in (R) configuration or (S) configuration or their mixtures, as well as
their addition salts.
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R1 represents a hydrogen atom RZ represents a hydrogen atom, a
fluorine atom, a methyl radical or an to ethyl radical, R3 represents a
benzyloxycarbonyloxy group R4 represents a hydroxy group as well as
the pharmaceutically acceptable additidfl salts 15 9) The compounds of
formula (I) according to any one of claims | to 8 the names of which

followy 3-[[5 hth ridi
plperléﬁrzyljﬁ%%};(}ﬁldfﬂy %ri%rﬁgﬁé- IYhen met car E)n{/ﬁ' z‘r‘%ﬂé“ ‘§h[wh
[5-ethyl-6-[AL LoRBRRde -pyrlmldlnyl)lmlnocarbonyl] 20
1-piperidinylj-4- pyrlmldlnyl]@ﬁnlno] :‘jﬁwhnethoxy)carbonyl] alanine
3-[[6-[4-(1,2,3,4-tetr ydro 1,8-n&phthyiidin-7-yl)-l-piperidinylj-5-

methyl-4- p@gﬁldmy = metheky)carbonyl]alanine
3-[[6-[4-[(1,2,3,4,5,6-hexahyd m) 2 pyr|m|d| iminocarbonyl]-1-

piperidinyl]-5-methyl-4-pyri |d|nyl]am|no] -N-[(phenylmethoxy)carbonyl]ala
nine 25 ethyl 3-[[5- ethyl 6F{4 (1 2,3,4-tetrahydro-1,8-naphthyridin-7-yl)-1

e Y8 A e IR o aep
p!perldlnyl]algl- i‘-‘é?ﬁﬁﬁ‘l@iﬁfﬂf&ﬂ%lﬁ&]l -[(phenylmethoxy)carbonyl]ala

ninate
(1,1- dlmetlm thyl)3-[[5- eth [-6-[44(1,2,3,4-tetrahydro-1,8-naphthyridin 30
7-yl)-I- plperldlnyl] -4-pyrimi MNiho]-N-[(phenylmethoxy)carbonyl]alanin

ate (1, 1-dimethylethyl)3-[[5-methyl-6-[4-(1,2,3,4-tetrahydro-1,8-
naphthyridiﬂ-Wﬂ}ﬂl-ﬁpﬁeri@ﬁrMﬁnqdyliimtdailyl]dnimaMpresence of a base or a
anenvimRROENGs Hg%ﬂlgmninate

(1,1-dimeth I thyéfjn lpg lm&}d%lill}ztetr [[1“ hthyridin- 3
7-yl)-l-piperi - - yr|m| ny amino}-N- nap ¢ ef‘lé é)g ylf’éﬂ%‘?ﬁﬁ yto
féeqﬁaa&)%fdh &mes?ednﬂgdpatterrwwmtﬁr@g aminge|fallpwed by
thaitcadatiibon sflthel B0 18JidaRrosessiosRE piepSELRA aftifi@ure, and/or if

gﬁ@@%}g SOLJARGHAR U opisigha SRTRRURG:OS 5 IR D8R 4nBr to

sah catl

11) A process for the preparation of the compounds of formula (I) in which
a) a compound of formula (II) as defined in claim 10 is reacted with a

compound of formula (IITa):
0]

RO
(Il1a) NH

in order to obtain the intermediate compound of formula (IV):

o
RO R2 Ox—R4
w L
N N N H
N.__=N R3
R1

b) the compound of formula (IV) is reacted with a formula of Het-NH, ,
in order to obtain the compounds of formula (I) with G representing a Het-NHCO-

group,
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N\/'N R3 Y R1 inwhich R, R2, R3 and R are as defined in claim 1 is
reacted, a) with a compound of formula (111) 20 G (Ill) N H in which G is
as defined in claim | in the presence qf,a base or a transition metal
coupling reagent 15 b) the compound of formula (1) thus obtained is
subjected , optionally to cleavage of the R3-NH- function in order to

regeneratedﬁ%fée&)ﬁipmafqﬂomm ngmm@&&hafé&@ufa@&ﬂﬁaﬁ

02-R5 ¢ structure, and rif a riate to 5|s
getzla(\)/agoﬁly 0 e&g Eﬁl tltéln otLl: 3 gfrrﬂr 5%3%2 %fb? i dheg ﬁﬁ %qf’fﬁed by
Aoaﬁﬁe&%%%pf% mdisalagbrnCPR cﬁwnﬁ%uﬁé§t64¢bmsmad(r)rlrfmmpa)ate to

ascarifipating crftéoamidiicd)ies siefioe setainidd is reacted with a

compound of formula (llla): 0 25 RO~ (Illa) NH in order to obtain the
intermediate compound of formula (IV): 030 RO R2R4 (IV) N~~NNH

NN REIR 1738185 %h% 06 this dUipRrEIIONAL g spreouRdse fatmuladbhasgsosding
teatmie 2 ¢lamnertier 9o diatairtahzedamgbatinds of formula (1) with G

representing 2 H6&NHIE Qe Ririrda @iilie compound of formula (1)

obtained is subjected, optionally to cleavage of the R3-NH- function in
order to regenerate t mingyfollowed by condensation of R3
radicals of -C02-R5 or -§02-R5 structuge, and/or if appropriate, to
esterification or to amidification]andibr to salification. 5

—
R1 (Ha)
in which R!, R?, G and X are as defined previously,
is reacted with a product of formula (VI)
O
H,N /\(U\R4
AN-r3 (V1)

in which R* and R* are as defined previously, either in the presence of a
strong base, or by catalysis with palladium,

b) then the product of formula (I) is subjected , optionally to cleavage of
the R*-NH- function in order to regenerate the free amine, followed by condensation
of the R’ radicals of —CO,-R® or -SO,-R® structure, and/or if appropriate to
hydrolysis and optionally to esterification or to amidification and/or to salification.

13) As a medicament, the compounds of formula (I) and/or their
physiologically acceptable salts as defined according to any one of claims 1 to 9.

14) A pharmaceutical composition comprising a medicament as defined in
claim 13 as well as one or more excipients.

15) As a medicament, according to claim 13, having a antagonist activity on
the vitronectin receptor, a compound of formula (I) and/or its physiologically
acceptable salts as defined according to any one of claims 1 to 9.

16) As a medicament, according to claim 13, having an inhibitory activity on
bone resorption or for the treatment or prevention of osteoporosis, a compound of
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12) A process for the preparation of the compounds of formula (1)
according to one of claims | to 9, characterized in that a) a product of
general formula (Ila) R2 X TI'T NYll\l1 1 (lla) in which R', R2, G and X
are as defined previously, 10 is reacted with a product of formula (VI) O
H2N R4 HN-R3 (VI) in which R3 and R4 are as defined previously, either
rohaIR By MR i 5@@@@@%@&5@}&@%@%@ QRHAE RoBdiE o any
the %ﬁ uct o for&wula IS subjected , optionally to cleavage of the

HIR&tidR i order to regenerate the free amine, followed by
condensation 15 of the R3 radicals of -C02-R5 or -S02-R5 structure,

and/o17) appsepaticiandydralysidiasdeeranalh Haﬂatgeamaﬂm&rytacnmy on
m}yg}gﬁ t%md/qr g:%elrllfl é’:\t jor aS’lLas)%ﬁAs a medlca the cgfn%%dan (gl/'(s)r its

ormula’(l) and/or t SIO ally accepPob g'sd s S
BRxsRingic) &ﬁﬁ%ﬁ@‘&?é@lfﬁ@ fiebs rpdaveurving loanyerastalaims 1 to 9.

composition comprising a medicament as defined in claim 13 as well as

one 0187‘”&@5%@%&@ ASRNRE ¢4 PRkh §§C9{£Ul}% oCim Jlﬁammatory

nlst act|V|t on 25 the vitro gwectln receptor, a compound of

B o T o i G A AR TS, reStenosis
aenndineresiamepironstieieiros retmopabica s xongrivadeiforuebr (ingnd/or its

@ﬂbﬂé’glmwr@@%dﬁm@ﬂﬂfy MMt@'i’orMﬂgsr§§Qf&fm QCEBFdRE; to any one
gp /Emn?”'i ol Breventlon of osteoporosis, a compound of 112 formula (I)
or Its pﬂysmloglcally acceptable salts as defined according to any
one of claims | to 9. 17) As a medicament, according to claim 13, having
an inlg)jtoiysectpfityhen coripoordiisHgrévvihuly qancaidids meiaspseolagically

QanabRatfodad) aeéépalﬁg B %99&9@9%&?&%@9'%%@#@ Fparation

d according to any one of claims 1to 9 As a medicament,
g e@% AR s AU TG B CeRSR HRALRARY: SEAVRIFROhe

treatment or prevention of cardiovascular disorders, restenosis,

20) Use of the compounds of formula (I) and/or their physiologically
acceptable salts as defined according to any one of claims 1 to 9 for the preparation
of medicaments intended to inhibit tumorous growth or cancerous metastases.

21) Use of the compounds of formula (I) and/or their physiologically
acceptable salts as defined according to any one of claims 1 to 9 for the prevention or
treatment of cardiovascular disorders, restenosis, arteriosclerosis, nephropathies or

retinopathies.
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10 arteriosclerosis, nephropathies or retinopathies, a compound of
formula (1) and/or its physiologically acceptable salts and/or its prodrugs
as defined according to any one of cl 'E]s | to 9. 19) Use of the
compounds of formula (I) and/or their physiologically 15 acceptable salts
as defined according to any one of claims | to 9 for the preparation of
medicaments intended for the prevention or treatment of osteoporosis. 20)
Use of the compounds of formula‘%(ﬁsalt}g‘/&)(lﬁheir physiologically
acceptable salts as defined according to any one of claims | to 9 for the
preparation 20 of medicaments intended to inhibit tumorous growth or
cancerous metastases. 21p NFENTIOF INVBBINdNOf formula (1) and/or
their physiologically acceptable salts as defined according to any one of
claims 1 to 9 for the prevention or treatment of cardiovascular disorders,

e ] L T

ABSTRACT PATENT OF INVENTION 5 ------mmmmmmmmeeeeee NEW
ANTAGONIGW RNT X GONETDERIVATIVENGE T WEERONERTIN

AND R B AARy kb e MOy pRRCES RSk A
----- MEDICAMENES; ANB-TEERHARNAS EYAI €A% SONBOSITIONS
(1) GR20R4 NN ~)~ N [CONTRINIESG THEMICh Ri, R2, R3, R4 and

G have the meanings indicated in the description, their preparation
process, their use as medicaments having an antagonist activity on the

A subject of the invention is the compounds of formula (I):

G (@) R4

R2
() o NH
NYN R3

R1

in which Ry, Ry, R3, R4 and G have the meanings indicated in the description,
their preparation process, their use as medicaments having an antagonist activity on

the vitronectin receptor and the pharmaceutical compositions containing them.



