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PYRI M DI NE DERI VATI VES WH CH ARE ANTAGCNISTS OF THE
VI TRONECTI N RECEPTOR 5 A subj ect of the present
invention is new antagoni st dérivatives of the vitro-
nectin receptor, their preparation process, their use
as nedi canents and the pharma- ceutical conpositions

cont ai ni Ay MMQ@EE\DEEMMMHM’ES WPHCTW&MMG@NIE@

pyri m di ne deri vaid ¥8s 1pfrndans 1): O R4
Py s der Va8 ATRARee Ty RRCE Y

R3 and R4 have the neanings indicated hereafter as
wel | asthelr i someric forms and their nixtures and
their S|olo%§cally acceptabl e salts. The _ conpounds

of foﬁn%! rRICEEBhFDEAMRN HaRE™h gniaemis drayalvgi tldfe vitro-

agtdlivi ﬁat}ﬁ%p&ﬁdtheirﬁ:@érﬁfﬂi’uﬁ PR6dkss) ehalf 86k ASmBHEHGEHI@ MdSthe pharma-
re_ant.agoni sts .of the vitronectin recep 20 tor

aﬁam%@ﬁﬂuwa gEP%ﬁﬂﬁ 49 s and they inhibit bone

r esor ptanbpecinddhaineentivn 11; He pydatidine Ides tdived bbgenarab formula {I):

therefore useful for the therapeytic or prophylactic

treatnent of disea whi Bdcaused at |east in

part by an undesirafle ipcreage in bone resorp- tion,

for exanpl e ostRegop si sN..A [ ect of the invention

is also the proce sesy or prepBH ng the conpounds of

formula (1), theig usgy in partpgular d8 a nedi cament,

and 25 the pharnma I cal conpositions containing

them Bone is constantly subjected to a dynam c

process which i ncl ulfds bone resorp- tion and bone

formati on. These processes are nedi ated via

SReghrhizgd RE t2Singd @'ﬁve fiar ; Lh cﬁt@@h&%ﬁl}l&t a0kl gs their
the deposit' of 'a mneral matrix e o0steo Sts an

biABEnE J%'@'ilﬁoﬂl%ﬁlq“smﬂweﬁé@dl theip fp ﬁeloercg%ﬁmpéablf‘oﬁalm The
t boripdiRde ofBbithia QY) frdecopsicandd ety alpleandedIBEifll ddfivity and

0 Qne di orde s ar cau e a distur
egﬁ 55,50 E‘ﬁ gﬁhﬁ%ﬁ%ﬂ? %ﬁ?&lsg“o‘gfeﬂm vitrenectin recep-
r s cangdt aeﬁmdhaimmo]ﬂnbm snidshehaitdlnt éone eckoiptioa wediated by the

I 4

553l Py R0 ) 0200 Rt o s o
béiseasphivhick ape pauskd akleatt ax pa byfanpimdesitsbia inereasezinrhene resorp-
aﬂ&%?b@ﬂﬁplh %!ﬂfl‘hﬁ? Adhe l:lo@f 1hé %ﬂtlﬁﬁ ¢ hfsb&ge pFocesses for

BlFET IR R FOTRR S9! ST ST SHR I G M gAment, and
t lhe phameacculical compasilions confaining them,

. Done is constantly subjecied lo a dynamic process which includes bone resorp-
flon and bone formation. These processes are mediated via specialized cells. Bone
formation is (he resull of the deposit of a mineral matrix by the osteoblasts and bone
resorplion is the result of the dissohution of this bone matrix by the ostecclasts. The
majonity of bone disorders are caused by a dislurbed equilibrium between bone
formalion and bone resorplion. Osteoporasis is characterized by a dry loss of this
bone mairix. An activaied mature osteoclast resorbs the bone afier adhesion io the
bone matrix via the secrction of proteclytic enzyme, and proions inside the adhesion
zone, resulting in depressions or hollows in the bone surface which appear when (he
osteoclast delaches itself from the bone.

Studies have shown that the fixation ol Lhe osieoclast on the bone is mediated
by receplors: the inteprins. Inleprins are a superfamily of receptors mediating the
cell/cell and more particularly cell/mairix adhesion processes, including in particular
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St udi es have shown that the fixation of the osteocl ast

on the bone is nediated by receptors: the integrins.
Integrins are a superfamly of receptors nediating the
cell/cell and nore particularty cell/mtrix adhesion
processes, including in particular  ---------- - --
----------------- 2 [err] as a blood platel et

r egppphos b{dddkﬁlnmhgm}ptanmlirﬁmgbn}a&dvmﬂj aetonectn receptor. The

\Agﬁ:t‘ﬁgg E?rhtam'?lﬁ tiﬂg R [Sj%ﬁ + G r\i'{e.ﬁl 444118 a}nh %ﬁ%uﬂamﬁa & known for

[ er r | bo I'es ar
t Weirrabdhy ¢ inhihibrsseblibn of demlor nd mﬁv@ﬂmuaftqsh:uahd adhesion on

pm@mnsﬂaﬂ%d%atﬁé&e(%}@ﬁ& Adpgs M. REs (i mlrwseﬂ@éfl ERpeplide

matr.i ces (Horton et 991
3Bdyistatinge 1skytRd Fensuekhy R Ave Wn%ﬁzﬂl ]Pr‘B]Fﬁ §¥i|alﬁ &lescribed

vmmﬁalkl)ﬁitgr apm}eaidﬁssuﬂﬂumm$s lﬂﬂ?’e béne8RGE izQR8erfas inhibitor
NnNI DI TOE O e a esi,on o eo i

o bR ol el R e 7 b el pislhtaon0y. 111,
| 713) ssdigsviva it ibe eal (Fihariet nlo EaSatrmobeigy {1 993), 1322 1411).

(Bllzl()lsh’l(;éélgﬁp)mc;b@dlocarl &é?n})gy %W&?%Ql wf‘%fl? Bx?ﬁessm m &
(lergganmghee pf epllsiiacluding § el gﬂg@bmt@ﬂ@m lsosiehclast and

| S8 XL £ EQRAhiEh thus1Pads 36 ASH1NMRETIRly Sk Sompelmid FFformula
Q_ﬂot hel i al e[Flel | s, .snoot h rrus e cell's, osteoclast and

¢ EVERHON, t hys | eads to a
pl uri meaamhcaivB; pegitorts mpmmw Heksmerhbiaae 00 os(eb}lasts are the

aﬁﬁ%? ¢ g td?lcgmrﬁresnvﬁgﬁ nce!s.sn ﬁﬁ-fbme,t E- }{g nr%Aerahc- St'tthe cell

receptors expresse rane o eoc
aexdozkpteion aad sreomwc-hed adhﬁswmmsaéﬂmplvﬁnmcmmmmsed in the

Cahddth Ms@let &k rbg tgf.E g&ﬁ,} \Z/sﬁfﬂu@zg e Qeid H]‘f%'g%!)ﬂ towards mﬁ ncointima,

cyta S e et on I N 0OS Oor OSsl S.
a™ plpothé W@&s@cﬁmﬁow@o@m@rﬁ HrassirEsnee of pogfrangio-

tﬁl@stmfeﬁlazms&{ lealt, hRtdiovasalilat R@‘(Imrﬂs 1819, The endothe-
eads t.a the fO{?matl

s BB, R oV ek e BRGEERSr Rp Bt cnfphgivm aud can
ptagtbnge toelsk mosiien ¢ Bnowhloet vaiselsd Angiogemesisul ar Res.

199 he
ér OWtA?h% ags 0]1%%55\1%1‘: E e?iﬂq%ta.g?heerléfu?é %e%fdr% @h%f CANCErous
aW@i%mf m@%@nﬂwmw%nf thet w@wgﬂliﬂablpeﬂ \@ﬁsehse\ﬂﬂma@;o@ L Cell
vasssl p, (1/[\5@ o genesis). The antagoni sts of [err]

1:2?15845&5;& S5 1R SOgE BT s amtibodies o
angh g @ﬂ.’téll:1 GTese| rﬁc&;pﬂre Imlauch(SIBhM«the mahss dlahfiogéie9@4nduced by
I?FGf]‘ 18 é’)é:rrfato%!%r ZSH{DP%'[L%rar}T Gl qﬂc%eé?nrq & %‘E%I'nen?ﬂpl)ehnﬂpaﬂnes,

ammgmmﬂsmdmbcudﬂe a, 133 receptor whi ch inhibit the
pr OCe'PEe PEteﬁnﬁeﬁ%ﬂﬁﬁ'Wd R%@ﬁqap % aldndEor ﬁ‘éin momanc

eye, . propert can used e treatnent

r%lhﬁ'h%‘k?é{ Ryseams angd E&?ﬁ-&ﬁ'ﬁrﬁ??’? @Bﬁﬁ%étﬁuéghmtpﬁehﬁa&ﬂ@mles as
Aﬂﬂhgcﬁ@u Qﬂth\élﬁh‘hn%ﬂénl?ab%ﬂmﬂﬁﬁcﬂd}ﬁlﬁﬁ}rﬁhﬁ dI6L Hiore almrl EP-A-

SBRhoRY ERradRSeL dEe, By TPl g IR ueRidFd by an
o#.mirhelkf,'l_ o i mdmgkemclyeleemdo Wans-96/3317 bl tdeearitet gyl detiedtives as
agafTa bPQGHEE[ESE&pﬁDﬂ by the osteoclasts. WO-A-96/00574 describes benzo-

diazepines and WO-A-96/00730 describes compounds which Inhibil the [ibrinogen
receptor, in parlicular benzodiazepines which are linked to a ring with 5 nilrogenous
members as anlagomsts of the vitroneclin recepior. WO2B00395, W(099/32457 and
WOU/37621 describe tyrosine derivative antagonists of the vitroneclin receplor.
EP(82099] claims cycloalkyl denvatives as antagonists of the vitroneclin receptor.
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528586 and EP- A-528587 descri be phenyl al ani ne

derivatives substituted by an am noal kyl or a

het er ocycl e and WD A- 95/ 32710 descri bes aryl

derivatives as inhibitors of3bone resorption by the

ost eocl asts. WD A-96/ 00574 descri bes benzo- di azepi nes

and WO A- 96/ 00730 descri bes conmpounds whi ch inhibit

t he f Didrer nogstigdions deeptradade itrpoesible @uklow that the acylguanidine
bﬁ 95952 &P 'F@l%%}ﬁ)m@ Cslﬂc:-@rl%mli}?e& K‘Eﬂw{tg a§ a&%a@gni\é\{st % t%e vitronectn
nitrogenous " Ire s as antagoni sts of e Vitronectrn

r seponind 980 6305 10D Ed) 6287 tensteowpsls/ 37621

deSCfh%bﬁﬁ&ﬁﬁ%v%&n%élﬂeﬁn%ﬂhmfﬁﬁéuﬁ 1he

vitronectin receptor. EP0820991 clains cycloal kyl
derivatives as antagonists QE}theRﬁitronectin

receptor. 3 Oher Rghovestig ns have made it

possi bl e to show_t hat |t he Hcyl guani di ne derivatives of
formula (1) showRwar MNiyi ﬁﬁaantagonisI of the
vitronectin receptgr and of bone|tesorption di at ed

via the osteocl astspy._A.-gbj ect of RBhe invention is the
compounds of fornmula {l1): ORI R2 RI NH (I} NR3

NY-, TORI In their igQnmeric fornms, in the pure state
or in the formof a ture of these forns, as well

as thei hysi ol ogi cal.ly. accept abl e.addifion sails, i

whi chiby heff ffoteetic igmag dntths pRE elale et o ey bR oo g of these
wiimmi, 3% wedl anhaxplgsinlogicly ebeptatdt addidom el dRn-whietdi cal

for mﬁich R is a hydrogen atomor a |linear or

branched al kyl radical containing 1 to 4 carbon

at osR representspr esent s a |inear or branched al kyl

radi cal x-SRO& AHRY furtohifh 085N U?Q%Hﬁsoﬁﬁﬂpl'ﬁﬁ'tammnr ﬁn—NR’-

repre gnts a_npnocyclic or polycyclic 20 system eac )

r T ah dom grhechn By i 16 (1 Badregery alog £ & ligRaf: pr bepnched alkyl mdical

zedﬁrtﬂﬁmgﬂl it® ANEReT Sl,un'%saﬁﬂk RPFaAgnIakl Bnda® of Gihed klkdy® radical
eroalqQrn cnose rom t.rogen OoX en or .. .

SPERERESh 30 e cAoa ot SMciied arPeud Y ARPatistiony poleveli

ofyshrmm,ecakh gmgUpmeoensmattd hed éaflf eromaic er nadawalalit anembers,

r : 0 -aro i C.

e ol OB £ i 1 HoOR el ot WG Bl fiogeo, oxygen or

cHHpRirsindgbeing ablg do dsnisHssubsifuie binpreh cnmore RSt srovps defined

Oherkifg:rfdiNgS contains Ito 4 nitrogen atons said

het crocygl yl_. radical, being able to_be itself . .
opt i o%é%ﬁﬁ;}fsf%&gf“&'u{}ef&mﬁﬁggs B EImElE o NRYATGRAt, monocyclic or
r poliyeydlic hberalyilyl radial coafiprivivgcdita 10 members and in which at least one

of the rings contains 1 1o 4 nitrogen atoms said heterocyelyl radical being able o be
itself oplionally substituted by a {C;-Cy)alkylamino radical (he alkyl part of which in
linear or branched chain can be substituted by a phenyl or helerocyclyl radical with 5

; (CH,)n
—N (1a)
G

or & members conlaining 1 to 4 heterpatoms chosen (rom piltrogen, oxygen or
sulphur, and o represents 1 or 2, or

CALor—ems and Sermpipfechloml SiimesiTaoparay Imeme, Files W LR WGHGH dor - 9 plvomobee W06 - 10
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| i near or branched chain can be substituted by a

phenyl or helerocyclyl radical wwith 5 1(C G or 6

menbers containing 1 to 4 heteroatons chosen from

ni trogen, oxygen or 30 sulphmr and n represents | or

N o | S I A a

radi cal for which G represents a aromati c nonocyclic

het er mcadita) | for adlichals repdetdntda cmm:ﬁaﬁmnioems_;chm thizeiraviynky] Tadical

t bst it Yt .
ari, 7 o SEidns Tondlites R e St ahfdiitied by an
can itself be substitute a phenyl or arormti C
nonocyclic heterocycIﬂN@a{thh 5 or{lbd nmenbers,
containing 5 a hetcroat hosen from nitrogen,

I ydr o f
(@;(9@? @g)aﬁ'lllfl hd Fgg S%%%’Ed@mﬂ (f<an1 1%%grbgau%%%%ted by a
aphanyl wafm:rmanc nmn@mbshﬂemﬁed}fl wdmlswtthmculﬁemembers containing
dhﬁb@%tME]ﬁﬁclpﬁoﬁfhéb%éﬁaux)‘g%Eo?%hFﬁLﬁd/ or an acyl

radi cal, containing | carbon a

r epr eSRniePresents & hulereca alom: 2 (ﬂa‘p(b@éﬁ}‘la{Gwpm] Ani(Er&a)-alloyl-

OEuD; anfdiniab kadicdl agh-substnne, nﬁﬁﬁ&lﬂjsﬁhjl‘? dr cﬁﬁbémmgtn@mn alkyl

a i cal . non uted or nmonosubsti -
SRR s B R R s 0T I ASPPAGRER andor an

ar yI fEﬁrapaésmutl atha‘dmgmg alont; @ Irhlngearah:mm atniins group; an alkyl radi-

SR TR s i i R g
ﬁ@@b%tetb ramnfdhﬂ resicht endder popsdyedicel eyéteme | to 4

eaeﬁboﬂamﬂmb@lm{ ONSOIRYESIE; BY 2 4(¢1,)LAORAERABL i C O

non- ar Qyat 1 ¢ rre ers, the ring or at |easf one of the
rings  ColfPEPFiiig 1 to 4 heteroatons chosen fromN, 0
or S, abuhstédaéed or non-substituted by one or 20
rmre 6%’3‘3!15 -R4 represents OH, (Cl-GC5)-al koxy-;

%: -C4) - a] kyl oxy-; (C5- Cl14)-aryl oxy-;
(C3 G!!EﬁS@aPclrwbﬂWoxy,

(C3 C&%&ar&x ﬁa&ﬁf&#ﬁh%eﬂ ‘&ﬁhf’i% ‘bedifgl constituted by 4 to 10

) - al kyl ear bony ox -
( @n@lrafur BP m@gm@qrﬁ);h%gpg, @Wq l@g@; one of the rings contaning 1

(@‘ 4%%%9&!{:}5&1 from N, O ar S, subslituled or non-substituted by one or
%:) di,al kyl am nocar bonyl met hyl oxy-;
1-(G-C4) 25
d| al kyR rrr:pmmﬂb@)ﬂ'd WEi-Dy-Okyxy-; 40s-0hE)moylHaGiExalkyloxy-; (Cs-
;ip@éi @;&gﬂ%e@@% me{nk_gf GHRCH LGS (-
yarhwrlﬂx}fé W+ et Gl ki oEaealkylcarbonyloxy-
(f@:{r@gm@m& 1 - egh.aue.almﬁ]hsca&wrﬁeiﬁpm%-. A(E-01,)-bryl{C\-Ca)-
dialkylaminocarbonylmethyloxy-; an amino radical non-subsiituted or monosubsh-
luted or disubstituted by a {C,-Cy)-alkyl and/or {Cs-Cyq)-aryl and/or {Cs-Ci4)-aryl-
(21-Ca)-alkyl- radical andfor a (C,-Cs)-acyl radical; or ithe remainder of a D or L
aming acid;

- R represents (Ci-Cs)-alkyl; (Cs-Cro)-aryl; {Cs-Cia)-aryl-(Cr-Ca)-alkyl-; (Ca-
Cyz)-cycloalkyl or (Ca-Cjp)-cycloalkyl-(C,-Cy)-alkyl-, bicycloalkyl-(C,-Ca)-alicyl-,
inecyeloalkyl-(Ci-Cy)-alkyl-, the said aryl, allcyl, eycloalkyl, bicycloalky! and tricy-
cloalkyl radicals being non-substituted or substituted by one or more R groups;

R represents halogen; amine; nitro; hydroxyl, (Ci-Ca)-alkyloxy-; (Ci-C)-
alkylthio-; (Cy-Ci)-alkylsulphonyl-; carboxy; (C,-Cj)-alkyloxycarbonyl-; (C,-Cs)-

C \Dumumenty 26 Seting sy fewell Local SarngsiToouoraty eoc Fle DU B2 L0300 - § novernlee 306G - /102



10

15

20

25

30

D T T b ai S S S = S Yl S il e et T i e S o

e et e e P A e F el 4 e r - e AT

amno acid; - R5 represents (Gi-GCs)-alkyl;

(Cs-Ct4)-aryl; (C5-C, 4)-aryl-(Cl-C4)-alkyl-; (G 30
Cl2)-cycl oal kyl or (C3-C 2)-cycloal kyl -(C -C4)-al kyl -

bi cycl oal kyl - (G -C4)-aliryl -,

tricycloal kyl -(C-C4)-al kyl-, the said aryl, alkyl,
cycl oal kyl, bicycloal kyl and tricy- cloal kyl radicals
belkyhnommtstibsdd dutwhdiioneds bip ohe tortedrethalagee aomaoi(B-R4)-aryl,

OL0A05)BHCRLIB T3 T ORI Xty

(C -0y - al kyI suI phonyl ;car boxy

(C1- -al kyl oxycar honyl -; (G -Cs) C lLvenruh zd&bUi
Fii E@ll'.f. M) Scxbrnd oRrry frtwn FIIldt OV
B611e0NEEREHISH j re] nb-el~trx 5 al kyl non-substituted
or substituted by one or nore hal ogen atons,
(C5-CL4)-aryl, (C/AB-ErYI-(C-C4)-allryl-;
(C5-Cl4) -aryl - (CG=®&4 - alkyloxy-; (Cs-{li4) - heterocyclyl

or r7 11) 5- R ents a -Nl }--G (Ib) radical
[l for which C is chosen fromthe foll ow ng radicals:
Het - l\ﬁ’-‘il ; Het-NHCH2-, 10 Het-, Het represents a

nonoct]:ulwldcfoﬁipdiuﬁmyfrhmdhsﬁcﬂlnmg mgihlsri ng bei ng

const jt.K Nﬁﬂ Dy 4 to 10 aromatic or non-aronmatic

nmenbers, e ring or at |east one of the rings

cont aH&FNE-$Hew 4 nitrogen atom and being able to

itsel ﬁﬂpe substituted or non- substi - tut ed by one or
roups; 15 - R represen an al k radi cal

nor e
cont aﬁﬁ?wﬁr el 2 Anenorkehe o YF “ Fﬁ‘\@&r ring b rogstiluted
chpidnp H apaiatalok ybnaeghatal meadra) the mihg3ort0 16sC aﬁdoomhe nngs

a t hi he .al k
L, 4 b 5 S S B O s
oﬁﬂﬂd)h]amﬂmdnmhﬁurg;mumm R3, R4 and RS are defi | ned as
previ ogs |ré’prle§én!s)an a.%gl radﬁal %oﬁﬁfnu%e‘# 1934 Eﬁrﬁ&{ﬁ %anlusy il Dinear or

Ris fiped as p ously_in
R%mﬂ!@'dafrb&mlkﬂ cyFloatiyt radisal a@lt%flw. biest 9HIPPF1 PBDTHSQ sr ap alkyloxy
r epmgvmnb Fadicdl\B¥ SxyN@irhyl whieliceadainsa foOf Gatborf A@ineah linear or

of 2. di Slﬁbst ituted

- Rz, Rj. R? and R are defined as praviously in I);

- R’ is defined as previously mn I};

or

1)

R 15 defined as previously in I);

]1', Rj, R* and R’ are defined as praviously in I);

R? represents a hydroxymelhyl radical, a formyl radical or a disubstituied
amino radical the subslitnents of which form together wilh the nilrogen atom to
which lhey are allached, a saluraled or upsalurated heterocycle conlamng 4 to 6
members; and

R is defined as previously . I);

or

V)

R is defined as previously in IIJ;

RY, R?, and R? are defined as previously in I);

R’ TEpresents

Cowcurmene and Selimss el Lol S migsTamparecy Imernet FilsUF K CHOD 1GEHGD dox - B corembre 2006 - 21402
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am no radical the substituents of which formtogether

wlh the nitrogen atomto which they are atlached, a
saturated or unsaturated heterocycle containing 4 to 6
nmenbers; and Ris defined as previously inl); 30 or

V) Ris defined as previously inll); R, R2, and R4

are defined as previously inl); R3 represents

c\ T1nalimearw\beinthed @EPEJ} Bk oS(J=C)rakenyl radical, optionally substi-

d KL.HTi J,fi 05GD dx- .9 nmv.nmbhm 2nme-Y, QRu. - - -o-2-- =~
i _ﬁl_t:?cl\l ,3‘ %n ar}l c!ﬁ JUOTO ?r ?lgc g%n]facy& %1%1/ |w13]r4 ("Q;éﬂ Cﬂﬁiml:n:rs
athcoisglves deingabble dpt bo rsubdllyuisilti&'t pRe tomtmdrebyadmalfal:h:hsen from

0 r
7 TOER B R R E] EO A BE AR p, pren,
b(jYWE hesw] fpmeneeyahe AEgraske ?Pmﬁ‘lé‘ﬁ'ﬁ 1h‘?o‘gr b@%?mﬂtﬂmﬁ chosen from

ﬁiu@éﬂaﬁ&g&mmpm no, (C1 -C4) alkyl am no,

(G- C4) %t?‘a#é%{ a]g1 phenyl, 5 cyanophenyl or

nmonoc§ cf Ef cycIyI containing 1 to 4 heteroatons
chosem—CﬂaR?ramcaIfoogmmh oxygen or sul phur; a -COR 5

(o O refesddP R LAMER, (O JOEAD (ERCISRARRN D st (O
(@5@)@1?@1)331519* loz ( @4)—(-‘1&1(&@9&:)&1 {(C(-€3)-alkpl- Chivyelopthyb 6P« Gh)-alkyl,
gmcg 'af;a;%aﬁ C(%J laf’ﬂ@llk%e Eegi aA) 2By K Eyeloalkyl, hicycloalkyl and tricy-
t Fio @%10 %‘ﬁ FIEE - @@)Slﬁiﬁi{wﬂd of pbstitiied By yine of wpfe R groups

Cyldsen| fiath , ((HiCy-alkgBulphbnAnRd (TG Y-aryt{OaCkidlkylat-aal cscs-cnl—
bﬁetel%cncin]hsubstltut ed or substituted by one or nore
groupslrr thosen from (C-C4) - al kyl sul phonyl -

( Co- cmmasaxw H(d@fal C4) - al kyl oxy- or (C5- Cz4)

BT Ry E N (AL TR
ooy Feonbs by ey G loalish shcalsnbempgivesgbeing able to b
e L T
7 epr clonteerely &1 AR, S 91 T g ol redical
hepleacmaﬁy shhshirtediyci Avodtnaivtaldmlabd, ywr GCBET)-btyl edlicals; or
%ytsr :r fégf éé’;g%{ e @'ﬁ-%"ﬁﬁépﬁfqn@m@a@? @ﬁ@g;ﬂ%ﬁin%a' atylaBfino or
cb@rﬁwﬂylﬂquw 616 sl pahf:ﬁwcwlyl patt of ovliich wreamione aripelyeyclic,
aghl\élsc R H&LAS %@ﬂeﬁglaﬁ e B %émélégve%le %ﬁb%i‘ﬁt‘é&gﬁgg h@fogen atom, a nitro,
A G olt! r&léﬁvdlwwjﬂﬁwh : cmﬂaﬂﬁ"%ﬂ Fddgab the alkyl
a pa.m of which cGAthiak K \tb @xtirbon Glorkstih iy ¢hbyahbd thilin; 2ady |
or ar ﬁl*ﬁl‘el&e Brrllgdﬂl l J)QJ.E}*I%HHIYD or di(C;-Cyjalkylamino radical the alkyl
parts of which can mgelher form a heierocycle with 5 to 7 members, with the nitro-
gen atom lo which they are linked, an arylamino, aralkyl{C,-Cs)amino or hetero-
aralkyl(C;-Csjamine radical the aryl or heleroaryl radical of which is mono or poly-
cyclic and comprises 5 to 10 members, the heteroaryl radical being able to contain 1
lo 4 heteroaloms chosen from nitrogen, oxygen or sulphur; and
R’ is defined as previously in I);
or
V)
R, R%, R® and R” are defined as previously in Ty;
R is defined as previously in IT);
or

C-\Dooznemty and Sermnprlsfoaelhl oeql Sai= Temnrany i Filer DL B2 ] MSGTL dar - % noroolies 2006 « S02
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25 part of which contains 1 to 4 carbon atons in

i near or branched chain; and W5 represents a

(G -C)alkylam no or di (Cl-C4)al kyl am no radical the
al kyl parts of which can togéther forma heterocycle
with 5 to 7 nenbers, with the nitro- gen atomto which
they are |inked, an arylam no, aral kyl (C -C4)am no or
het er &1} ar al kyl (Cl - C4) am no radi cal the aryl or

hel er gafylyar f~ wWhich s no-@r poly 30 cyclic
and cg‘ f{r %e@ggg%mti nne%ﬁ% ?cgl,ﬂun%elgtqg’t eroaryl radi cal
bei ngRabsldsfited gapreeipueliin HB; 4 het er oat ons chosen from
ni trogen, oxygen or sul phur; and R is defined as
previously in1); or v) 35 R R2 Rl and R4 are
def i n&dlas previously in T); R is defined as

pr evi ayR! ynd R? irla):laﬁﬂéd z@ﬁ:r@ﬂ&]sﬁeiﬁm4 kFpnel Rl

d~~ss\A r% f)QK'H&SJEOGde 9r p~kt 2
ygoz E% a‘“F?m R ¢ defined as previously
in IR Isdaﬁned;asd;eévmmﬂyasnmew ously in l1ll); or 5
Vi) 5, R and R2 are defined as previously in 1l); R4

is defined as previously in 1); and R3 is defined as
previdddly in1V); or toVII]) R R and R2 are

def i nRARBENPRENME ALfhad ds r@mus] +h g defined as

pr eV| &usl%gnE%g and efined as previously in
REERARSIRED r%“ efined as previously in

1) Riisidefilaf isyreviasstpireMi)pusly in 1); R is defined

as prﬁw ously in 1l); and R2 is defined as previously
in I[ 20 or X

R and R? are defined as previously in D);
R is defined as previously in I},

R! Is defined as previously in I); and
R*is defined as previously in TTI);

or

X)

R and R? are defined as previonsly in T);
R’ is defined as previously in T;

R' is defined as previously in T0); and
R’ s defined as previously in IVY;

or

XD

R and R! are defined as previously in IT);
R is defined as previously in I);

R” is defined as previously in II1); and
RYis defined as previously in I'v);

or

XDy

R and R are defined as previously in I);
R' is defined as previously in I

R*is defined as previously in ITD);

R’ is defined as previously i TV);

on condition that the above radicals cannot simulteneously have ihe meaning

CA\Drramenly aod Seringsuilywel N Loval Suimpr Tandoriry Iebamet FoeOUK] B2 LEISGE dne - 9 rovenobes HHE - T2
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R and R2 are defined as previously inl); R4 is
defined as previously inl); R is defined as
previously in I1); and 25 R3 is defined as previously
inlV); or XI) Rand R aregdefined as previously 1
11); R is defined as previously inl); 30 R2 is
defined as previously inlll); and R3 is defined as

previ Rugrysenft d rédicaloflb) itddhich B iand, Ri-iarmiyaef 1 pedp@fyridin-7-
previously in l); 35 R is defi ned as previ ousl y In

T); R2 is defined as previously in lll); R3is
defl nEHrE@E.spn!emeth)ds,l y in TV); on condition that the
aboveRI l-e%%l ot si mul t aneousl y have the neani ng
C~POav ~0~a \K/CI Rl na] S~im Tarcw. ar~l e[mn

Pe] cc?:/gﬂ@ntépmﬁ %T@Rlﬂ’éi—}f’gﬂf berd and 2pM 11[02 FF = - -- --

..... mmlsaﬂﬂﬂ-bumxy - - - Rrepresents a radical

b :ﬁﬂ ﬂ?@%ﬂﬁ@ﬂkﬁ%ﬂhc@ besTomRdh s5vea! fimes ig fa geqpounds of formula
r ﬁmr@sbmkinmdmﬂla theRRAdicap Res aRi indepehdatt of aflB other and can be

%E a?ntgaben%zyl oxycarbonyl and R4 represents OH or
Ut ox F*"'he radicals which can be found several

t i meslt |1murtdwtax:drtbaiuh¢jslkmlfrﬂ+ﬂisalﬁur portipng canshedineasorfiyanched.
exanpife EPSDJ@ I%B‘i’l:a R ::aﬁrb%I ?Pg:?:g@ﬂg elﬂ%}'rﬂlf lﬁaﬂay&fch Hy way of

and can nt I C a
uRHEe BsdrenesychaiadiseiR gan paahesan Srogt GX%?RTPMSG}@M% cyclo-

I pm;a[ c oﬁﬂx@vncci}eﬁ}heﬂi@le @mhex@f} K}}lcldhaﬁiylcaynﬂ?ﬁs’ﬁ?] bf}‘(clnundecyl
1.C r tri |
ce%ﬁsccy&c S Gl r TR AR o bty if appTopTiake, “oan be
cwblsbptcdpgdr exmylplaobyltayll alkdyainounipg it i 4 cafbdwohtﬂml in linear or
ﬁ#%ﬁﬁ%%%? g}ﬂé;ie Crﬁ?ﬁclcga‘&'ﬂyélyg]tag Orqli‘f]ﬁXlIS’ here can be
09]@11 a@ﬁwpulwﬁwmylw ﬂmnﬂés%dmtemlﬁ@lq@xrl
subst Tﬁ@bﬁ%m@nqﬁm@c rlidatd carOBE HoRlsOGstiuib® of substi-

carbon atons.in near ranched chai n
o PbRek 1y ﬁweaﬁmf%ﬁ%n@s/ @wo%aﬂkfgr] W%?&@‘%F@@aﬁ or more

b&lenlical or different alkyl radicals such as for example methyl, ethyl or isopropyl,
preferably methyl. The junction bond of the bi or iricyclic radical can be situated in
all positions of the molecule. The bond can be situated at the level of a bridging
carbon alom or one of the other carbon atoms. This bend can also be in any position
from the pomt of view of Lhe slereochemistry, for example exo or endo. As an exam-
ple of bicycloalky] or iricycloalkyl radicals, lthere can be mentioned camphanyl,
bornyl, adamaniyl such as l-adamanty]l or 2-adamaniyl, caranyl, epiisobormyl, epi-
bornyl, norbornyl or norpinanyl.

By halogen is meanl fluonine, chiorine, bromine or iadine.

By the term (Cs-Cra)-aryl is meant:

- either the helerocyelic (Cs-Cia)-aryl (or (Cs-Cig)-heleroaryl) radicals, in
which one or more carbon atgms of the ring are replaced by a heleroatom such as
nifrogen, oxygen or sulphur,

- or the carbocyelic {Cs-Ciq}-aryl radicals.

Among the carbocyelic {Cs-C4)-arvl radicals, there can be mentioned phenyl,
naphthyl, anthryl or fluorenyl and quite particularly 1-naphthyl, 2-naphthyl and
phenyl.

Unless mdicated otherwise, the aryl radicals, in particular phenyl, can be non-

substituted or snbsliluted by one or more identical or different radicals chosen from

Cwecunvendy fuul Seilmgsta el ooal £ering e Temnray Imemnet Filegd] K IHO2 | GGH do - B oowembeos M08 - BII02
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mentioned in particul ar 4-nmethyl cycl ohoxyl and

2, 3-di net hyl cycl ohexyl . The bicycl oal kyl and
tricycloal kyl radicals can be non-substituted or
substi- tuted in any position$ for exanple by one or
nore oxo radicals and/or 1 or nore 20 identical or
different alkyl radicals such as for exanple nethyl,

etméd:s)?m?% swrwﬁst;larpr{ef emaﬂkyl m%tchwﬂyl TE?GE)J?%IFW (Cr-Cy)-
Q e or clic ra |ca n be situated

o PR RR ied iy feepistont ittt BABHRE sk R, At o, €1-c-
s ilicylatrdub, at dit(fe-C4pukidyvlapfing bmfhlgrmgethpiar bosthematioory, cyano,

t

?ﬁﬁgﬁéu%ogclkgfﬁk?ronltﬁ@' o|ﬂ-1?i§&?@%ﬁg%§?hQﬁﬁﬁm9 (C-Ca)-
sF@F@ﬁEﬁ@ﬁf&Ph?ﬁﬂﬂﬁﬁméﬁhhﬁﬂﬁ erylerlo. As an exam

25 pim @E c@e%@'x@@idﬁlﬁsuﬁfted Eh&)}Pfﬁiﬂak)fﬁa ﬁ@ﬂ:{cﬁﬁ&ﬁhe subsutuanis

there can I Qne a
t Bohader ey Tt By B ReAh Rosiioa sy g g1 I (R tate where the
pharg'bboﬁmybshuﬂ:ai -thd pagition mbuhb@nbﬁtmmnmeﬁmnﬂml Poyferably the
2 afingfhchfy HE R bedihiif 0 & Fp EbY R 2 HEMPRGYS the posiion of
eﬂEH@bmﬂwwuhguﬁmuwvvﬂl%nﬂmﬂy£¥Mﬁugm@md(mhcﬂsGroﬂmrandrmhmﬂs
(E%nﬁne%lﬂ}utﬂﬁhﬁ Qﬂfﬁfds}nchad' cals, in which one or nore

carbo ato o the ring are repl aced by _a heteroatom
such (esgfew) 2k SRR TEPTesTH A enecydic arpelycyclic aromatic

CWSEﬁE itﬂ’ffhl@h(l(fﬁﬂ%)hnﬁrﬂydr?f @ﬂg@ﬁn Emﬁﬁﬁl'éﬂed Hﬁ:denhcal or different
rroocycl | adl C ere .ca
HER5NE Bt from Tkl m gt S el orreR e meripe hetero-
am;rI camm thenetcan bk amtnmﬂemap mmdf ex@mniaphe byﬁd)dnpbﬂ'mlyl Furyl,
t
?*”%ﬁ (56, pRfkGR ATt A BLY iR, Rtazolyl,
.tR}F%?éP)ﬂyP]GH@dW rpiayh tﬁémﬂpb&;l mdmwlmkéh@mmyl quinelyl,

N-
rl%drﬂlgg&l?i Cﬂaﬁﬁh@[},ﬂ h%mb sql i'ﬁ-l::}éw cﬁmncrhl%l B-carbolinyl

_groups, or asoF lIYep | benzo- mngl ég'f' EF‘W‘F c}fc}?%%gq—t Ictrupﬁcr]nhePta—
(Ehndﬁ‘déedaiehyhtwebyﬂ'rtbmlradltﬂ&-sﬁﬁj aflfdeydxaaple (@@ahEByauinokyl or

alﬁe’&ﬂl%tﬂiﬂ%ﬁhﬁlal' p lﬁhgq:??%i y&ﬁ? s%t%x%rc;ag%le %Bst%uteﬁenyaﬁe substi-

brom
diuepigimaptipned w1amlr\ dor tlw a:&fl wbmwth yystem.

nmet h

(G- é’ﬁ'?@ﬁ%‘y*’ié% rﬁamy T; 51“%1@& aé*é‘"‘r“é’“ﬂ’o ghone, or poly-

@m@a@om;( QTEHPf Aromaf Ck DSEIbH%ﬁ@QS} limitative

beagydr, doth PeRBKA, Oprazdifl tlmia@a@e ﬁfazﬁgﬁ%ﬁ’ﬁ&_fﬂ mmaﬁ:,ad furyl,

pE_I 2H@Vrad cal theB |I1|n({3n t he ?u stituenls )
b eptisgolst. ppbhY; Soveoll oyl ey b duppidRus pyr

odazm}rll pyratmd,cm@ymyb itdvdyl, pdeemidlyl] berofisminsd, isolectofuran-

0 n e

pogy BB indshByE ARSI, B i BB, *liBioopmidyl benzo-

veeEmidElp h@#?ﬁﬂﬂﬂé)'lt bicnznikjazql Ylut@dfﬁlb[@:ﬂ]sbil avipalybf isoquinolyl,

quinalozinyl, quinoxalinyl, naphthyridinyl, naphthooxazolyl, naphthothiazolyl,

pymrolidinyl, pyrrolinyl, imidazolidinyl pyrazolidinyl, pyrazolinyl, piperidinyl, pipe-
razinyl, dihydropyrannyl, tetrahydropyrannyl, dihydrothiopyrannyl, teirahydrothio-
pyrannyl, morpholinyl, thiomorpholinyl, indolinyl, chromannyl, tetrahydroquinelyl,
tetrahydrobenzimidazolyl, tetrahydrobenzopyrimidinyl, tefrahydronaphthyridinyl,
dihydropymrelopyridine, quinuclidinyl.

The oplically aclive carbon atoms contained in the compounds of formula (D
can independently of each olher have the R configuration or the S cenfiguraticn.

ALy acd Setrmpsuw i om Sefiog s Temecnrs Ind ornet, Fol=i010 401 Fsi2 5050 dose - 8 noreemibn 2006 - 2Hios
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10 the substituenLs is immterial. Simlarly, the
napht hyl radicals or other aryl radicals can be
substituted in any position Wen the (C5-G o)-aryl
group represents a nonocycliclior polycyclic aromatic
systemin which 1 to 4 carbon atons of the ring are
replaced by identical or different hel eroatons chosen

f r om mMhE coapound oy geriman cl}&nﬁ PO theQbrid/dE R uﬁd@aﬁ@ﬂﬁdz:@ @r pure

oﬁsﬂ%fg"r‘f’% maeg%l 1'8311 E&%o p"g}ﬁ‘g? Ca? be nent I ?ne lc N he form

o tzohles or myrlaze bﬁdl,astwcamom?is, | s ox az oI yl,

hi |
[ ylr g; ?lnéquec‘c ﬁpﬁlﬁ#@%&hﬂ lhaf (Srreslf@]lnl}% g{lﬂﬁ:@?&ﬂinﬁy (he mixtores of these
tsrRure fiaste Wylsﬂmqm ag the mixtirss a& #1 dipstercoisomeres.

nap ht 'IYIE hﬂeﬂﬁén c&ﬁﬁﬂk@%ﬁia'tﬁibrca%f‘tﬂ@%@ Eﬂdi‘{‘z’ |han twn slerenisomers of

ci.nnol.i rou or al.s

béﬁ%ﬂ%w%‘ﬁb I“E ?gtm B ﬂ Smﬂl‘mxmﬁ's

cycl oﬁhptcamgsln&hrtcfefﬂmdac@mmaf amﬂsplﬁtaﬂ:hmeﬁraﬁj alfsm of E
h [

¢ SPPelS ot 2L isGHR 7 RleRh AP YRERR G B BresPi inyontion s g pure B

beésomeps the nred Itgmqrh @@%&Z mix yeastascaordmgito peyiralio.

pr evi QHélsléréo@Jcn{éP@a@{!ﬁé 28 %@E%ﬁl 7, Gsomerd Eﬁﬂ bd Béparated into pure

erocycl yl icals n ess ntlone
pi? ScHfcaRing Of.lﬁrﬁﬁv Bwaw ghni0r cyRmp %%Fﬁwgﬁphﬁo@ml phase
archﬁmtal@a;m}dmt@mrﬁmmﬁuﬂ@.rtl cular chosen, in a

| f R4 I vl ;
i aad O g Beich Ry SRR 15 ITHE Bty fEfghuta ( e in
t iparizolay bhannectuticalobsghble axmthllq on pﬁrymah:(giqzlll}r useable salls.

pyrid enpﬂﬁﬁ %6&19&(&@5 Q}}frférﬂlgé p; cnntﬁwén s’uch as carboxylic
pyr.anny I opyr anny SOl n
béﬁi‘o%rﬁ&%&ﬂn by £ 5EAmBIE N0 ﬂ#&h obélkzbmwﬂéﬂvymelals such as the

| palezert .%Hmni HdRssiamD lagndaig, dﬂﬁﬁﬁoﬁddmon salts with physiclogically

Lg]ﬁcdfﬁfﬂﬁfeyfﬁl%ﬂ . ﬁnzoéﬁg)ﬁ{‘ﬁlgl '%’IH" benzox@éﬁﬂ%ﬂ&ﬂyw s (2
SGi}dexjmh}d)amn;&h orqwiho xmimonyd andaglhs hiie i phiveiolopically acceptable

hthoth|azolyl pyrrolidinyl,
p ?Q% lLllalazogldlnyl pyrazo]ldlnyl pyrazollnyl

pi peri ‘i‘ﬂlﬂfﬂyfhﬂ ctpmpmmdﬁ ab fomyila (@ dopéin pPrsia gyoup, they can form addi-

t ebh aky : Y.
stﬁfﬁmﬁlaﬁ‘ Tﬁfyaﬁcgﬁﬁmﬁﬁh?héﬁgll alfczd;%l;h as hydrochloric, sulphuric,

t
LWE%‘S‘% g‘?lfi :‘?";'/)]ﬁ'l Cﬁ{j’@}‘(}#ﬁ/?cn‘g)sc%lfb ﬂﬁﬁtﬁ‘}lﬂp trifluoracetic, cifric, benzoic,
t ﬁtaleih)fgmﬁgul LAvGrlicy, hlﬂthialeiﬂl]ﬁﬁ)ﬂw 0 RichAaHe Intt«? amdd
t et r ahydr obenzopy [ tet rona ridin
35 di %aropﬁ q[.)s %ﬁ/?‘% “P%ﬂ’) hﬁ?f’ﬁ?la H%gmﬂp M an acid
omqueat-dn)bequtsmfemdbu: foom v’ﬁlﬂmﬂb&mﬂmlmaﬂhy whithere also included in
Sin@bmfqrmula (1) can independently of each

ot ave the R configuration or the S configuration,.
G~A| Pﬁ‘i’ﬂi‘lﬂgéﬂmlwlalﬂm}iﬂ}' accegigblogniemQ’| aap Teasmiined in the
R¥erp nﬁﬁﬁi@"nﬂf ofmda (e charMDZmABninfD Brosp M UPLTerably a

8%1%815 aéq%pé%‘%g@we@t EAln raiEiep b o doninaiegically
oficceptabld oypmiis or fnher feaiipdd mrpaﬂfmlaliqzhmmaaéu:taany Aedepiable, for
grﬁhéég}l Elﬂ{e a'i)tuﬁrIe 4nazrc’ téc?l'{ %ggul:l%u%lz iﬂ%ﬂ ?IS I'.gl ‘éfs nfe%gglbe% above which
rriﬂ—SﬁthrUé%fQJﬂ‘htt foetiorsofadditioneals: s, the pure

dl ast e eeh HAEL %x%ﬁﬂlet b& BF ﬁ{éjﬁﬁénaogart BRse £ gayiyalent) of a group

eqerem SONEr es he i nvention c rr se
sgp deny ehlpripe, éﬁlnbe\eeplmahm? \seigice fﬂéﬂw@%#g cifrale, benzoale,

malcate, fumarate, tarirale, methanesulphonate and p.tolugnesalphonate.
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formula (1) and all the ratios of these stereoisoners

Wi thin said m xtures The conpounds of fornmula (I) can

if appropriate be present in the formof E isoners or

Z isomers. Therefore a subjectl of the present

invention is the pure E 10 isoners, the pure Z

isoners and the E/Z m xtures according to any ratio.

The siThe el ofrifeScagpot@td ofSorntiga F)ajafl bé biENed HyChB ordinary

epar at ed nto re rdn
I ERR oG L e MTe LR R AP sbigEte bR P B! B gompouna
c hf &men ety amnrgnylca:rrynmrgadlc acitiioon badhia an approprizte solvent or
| f ds of

P pplaRtl ok b FARAPEY Eochl dranfih DEREETPOTED O
useabiThe Byentinn ﬁlaklinélué#s Bhijs |S@lr5daf Ig!amrypwéabf @nyulal | which,
Wlﬁ@ldi!ﬂ@ir CRPPRysISied aEéHp%l&y(dahnSIQﬂ%tlﬂb@ d@&t@%q medlcamenl:,

u l1].1c:h S car boxéﬁl C ag ﬁ_s can

Frgélﬂe S HFsasoitenmgdifte RIp %H'?-*kgrf EPBH F'H‘%P‘él g @H%!Fmﬂﬂtmg
asu]idnquens eiliemcalfmmiﬁdzamns piotha fesvic Liod] I{Jﬂﬁ@ﬁﬁﬁlﬂdﬁb[’ formula {T) or as

n _sal S0 | Ca

- Saf Rro@RE ol B pe el ol o BB BBl salls e
et handherfirergnionvientien @Euzmmhglm @uy@m taplyatasi oty covpbunds of
ansRHLA R sH @Jaﬁﬁlé e h?é?és &%ﬁ%hés%ﬁ?&?@f%mc% ols, and 2l the

q aternary ium s e compounds

FAL =g P pymgs ng‘?rﬁ’“@ﬂ Eﬁrpﬁ“ Fﬁ%‘y‘*P]@éhﬂ £ofTh Repgrugs and
tluﬂi&r SAhvtislontdally a@xqﬁaﬁlerdeemm@se Wi Bl NsNicaneBBbE&s of Lhe
such_as hﬁg och c, sul phuric, phosphoric and or

Wit HP %Lgidﬁ ds such as acetic, trifluoracetic,

citridhe Ipmﬂzugsoqf thQ&nmphmds nfffunmlacﬂ) tamtlyithe chemcally modi-

g%%ggﬁwgéﬁ Q{Q{' rru&lrﬂg ﬂS%??&EﬁhPQZEHT &rggpg baL:;SI;F?mBmved proper-
aHes ribedesired grosngy, aednons tppesinn skified indhe ailm of
ZWi tt gpi ARG (HFRLAKBR Sh th BT dile S@visaeddusietle ipfesent inven-

the p t .inve rrate . a

pHY ¥ iﬂﬁ NG V“ﬁ%&é’bgﬁﬁ}“"&%‘ﬁ‘ﬁo EP%JJEW Pe AdgRcsA FeHe Dflivery

t IReweﬁOlR:(i@ﬁﬁphkaIBﬂ Usatgmdfq:-rédrhgsmmﬂmﬂgmd FEdNBlsger, 1955,

[ g Aova

O i pg{ﬁr@ [?ﬁi%? m‘@. gﬁu@a @Iifbgh]hf Sagﬁ'ﬁ F%E%urg d, Chem,

phpti %I(tﬁj’ﬂﬂ:éﬂﬁgg Sﬁ@fb@btﬁhﬂihenmtgamaém lrﬂ fﬂéi'lga} 13%). chmong, the
I h I

25%‘“*’“‘%@?“%“%.‘%3 ERNELARGRMS 6F oindf Pt Cead Y proferably

al1s88°9nt i oned above which are of use for the

for Walhcq:lﬂud}f.lg@ﬂdh&fc@ﬁ dF@bilets of3Brbek I&a@nbps for exanple

o AR e Bl 3 L B RS o e B B
t rt¥liionimgemsush asrtlleraﬂuap ghempz.oat e, mal cat e,
fumar gf fhe 49, a%fﬁiﬁﬁargdmﬁf of Iﬁ‘f"ﬁeeﬁ% >a?rf_aa it 1 Or ore times, for

p.tol uenesu ['urynp enasm

ngi%?miellwgsrﬂ h}fctmmmﬂmw Ihgrniqgenanens ds splesed by an acyl

: -or r.arlbamata gIonp. Aﬂaoﬁ_ S Akl dé%e‘af z%c‘)hth &r %m%ﬁdéiJGEI A Iléere can be
RN N I R

c alidgl, N4 1)-oaiqatihd(Cs-Ci4)- C}'Clﬂﬂlkﬁ’l-(Q Ca} -alkyl, (Cs-Ciy)-aryl radieal,
in which ! 1o 5 carbon atoms can be remplaced by heteroaloms such as N, O, S or
(Cs-C4)-aryl-(C-Cs)alkyl, in which 1 10 5 carbon aloms in the aryl part can be
remplaced by heleroatoms such as N, O, S and B has the same values as R® with the
excepticn of representing hydrogen.

CiDrcurcenty ored Searingn kel Lol Serings i erpocary 1o o FiketOE KRG |S05GE do - 9 ngromobos 2006 - LLOO2
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of foormula (1) with an organic or inorganic acid or a
base in an appropriate solvent or a dispersant or

from another salt by cation or anion exchange. 5 The
invention also includes all tie salts of the conpounds

of formula (1) which, due to their |ow physiol ogica
acceptabili ty, cannot be used directly as a

rredl C ANbte, parkitiflarGan; ebmmmadnmnbmﬂﬁ%h@bmﬂ@tuﬁﬁﬁla @M in

IR MR K e BRAO et epre-

oﬁmﬂmrnula (I') or as starting products for the
preparation of physiologically acceptable salts 10 The
present inventiop,also includes all the solvatgs of

t he conpounds oﬁ rmul a RELY iy r exan‘pl eﬁfgé\d
hydrates, the sql es forne al cohol al |
the derivatives ™f the conpounds of formul a 1), for

exanpl e the esters, prodrugs and other
physi ol ogi cal |l y acceptable derivatives, as well as the

net abol i tes of conpound f fornula 15 The
prodrugs of tRi gﬂggund$v nula @)= ely the
chem cal |y nodi>yf1 &d deriv of the pounds of
formula (1) in oHder to obtal I mproved proper- ties

in the desired nmanner, are known to a person skilled
in the art. For nore |nfornat|pn on the type of pro

drug envi saged jn the prese t en- tion,
fol | owi ng warkslcran be ney g; Fl ei che
Advanced Dr Db i y 20 ieRTTQ (199
Desi gn of predrpgs, B. Bunooaarﬁ Ed., Els

H Bungaard, Drigd of the Future 16 (1991) 44@
Saul nier et al. Bioorg. Med. Chem Lett. 4 (1994)
1985; SaFadi et al. Pharnaceutical Res. 10 (1993

1350. Anong the suitable of t he
formula (1) ﬁan b L&Eéﬁ&: NMENRi-¢
prodrugs i n1of e car boxyl i"&.groups,
t he prodrug arn1of acyw[and car bar nat e Hor
t he groups contaHnlng an acyl able nitrogen such as

the ami no groups. In the acylated prodrugs or in the
formof carbanmate, one or nore tines, for exanple

CALIHm

twi ce, a hydrooen aton13|tua on the ni gF

is replacgd (By Hfi X gg r bamat &°gr g
the preferrdg I or carba oups, (hsg n be
menti oned t he™R Cﬁi, R7000- gHoups i n which is a
hydrogen or a (O -ds)- alkyl, (C3-Cl4)-cycloal kyl,
(Ca-C] 4)-cycloal kyl -(C, -C5)-al kyl, (C5-Cl4)-aryl

radi cal , | to.5 bon ateps can be
renplaced by HEt erloat og'ns puch as |, 5_0 =
(C5-C 4)-a < =6s) al*y whi W 5¢c b -
atonms in thedfaryl part Han Be 35 renpl aged by N
het er oal oni s such as N. 0, S and R7 has the sane

val ues as RG6 mn eption of representjn

hydr oé‘e‘ﬁ" EF%&Xﬁg‘ﬂ AFPUELS H1p BHWQB“F"S" %@P@“F‘B (@ as

Ode=fihed , aba mlﬁzﬂﬂ:ﬁ&ljhﬂ a benzyloxycarbonyl greup, or in which R*'NH- forms
an amide or urea function as well as their pharmacentically acceplable addition salts.
A more particular subjeci of the invention is the compounds of formula (I) as
defined above in which R? js a hydrogen, an alkyl radical conlaining 1 lo 4 carbon
atoms, particularly methyl and elbyl, a hydroxymethyl radical or a Nuonne atom as
well as their pharmaceultically acceptable addition salts.
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A nore particular subject of the invention is the
conpounds of fornmula (I) in which Grepresents a Hot,
Het - NHCO-, or Het-NH CH2- group in which Het repre-

sents: NROR NHH Fir |03~ N HHHNaNN N-
15w11l ~ HHHH _ N 20 NNNH H4 (CHn R~

Il "~R HH 25 HNNNr NCC N NNHHH 30 A

nor e Paditiequiridvulswabieet ofbthe ieniioy énthe @dmipswidyenf formula () as
C of f.ormyh | -daf | -above, LN Whi.ch .
QBRSNS RO e e oo PR B a0l it
anr brneded shanr exye | gmtzisingd| i Gagrioheiloms.

phar g, i : o

o e e O Ly N S T Route Bepaula (D =
oflcisdipye pryhigk 35 defined above in which R2 is a

hydr oggnepragengl | cyl radical containing | to 4 carbon
atons, particularly nmethyl and ethyl, a hydroxynethyl

radi cal or a fluoLi atomas well .as their

phar maceut i cal | ble additifn Splts. C

I7[f~ImMr and lsee Law Sni
FI nNIl Xk &1 OS Rcﬁo

as wel] as their pharmaceutically acceptable addition salls,

A subject of the present mmvention is also a process for the preparalion of the
compounds of formula (I). The cempounds can generally be prepared, lor example
by convergenl synihesis by coupling two or more fragmenis which can be derived by
retrosynthesis of the compounds of formula (I). In order to avold the funciional
groups leading to nndesirable or secondary reacltions during each stage of the synthe-
sis, it may be advantageous or necessary beforehand, at certain phases of the synthe-
sis of the compounds of forrmala (I), to introduce ihe functional groups in the form of
precursers which arc subsequently converted Lo desired funclional groups or fo
temporarily protect Lhese functional groups according to the methods known for
putting n place and eliminating protective radieals, which do not alter the remainder
of the molecule; in particular according o Greenc, Wuls prolective Group in Organic
Synthesis, Wiley (1991).

According to the invention, the products of general formula (I) can be prepared
according to ihe following diagram:

Cilarnmenms kel Soitingrs fawell'Loml Sewing e Tempomry Toeme Fil=0E K Bsia] ahAGR do - B pavemhre 2006 - [ 11102
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L R 13 A nore
particul ar subject of the invention is the conpounds
of forrmula (I) as defined above in which R is an

al kyl radical containing 1 to44 carbon atons in |inear
or branched chain, or cycloal kyl containing 3 to 6
carbon atons. A nore particul ar subject of the
invention is the conmpounds of fornmula (1) as 5

defin above in which Grepresents MNN 10 T as wel |
asiCk rmaceutically acceptabl e addalt] als. A
subj dct bf the present invention is also allpro es§ for

t he B rati on of the conpounds of fornu”-’”). %he
compouyggds can generally be prepared, for ex le by
convergent synthesis by coupling two or nore tragnents
whi ch can be derived by 15 retrosynthesis of, the
compounds of formula (1). In order to avoid {he
functional groups |eading to undesirable or|secondary
reactions during each stage of the synthe- s|s, RtH eV}
be advant ageous or necessary beforehand, at fertain
phases of the synthe- sis of the conpounds of fornula
(1), to introduce the functional groups in the form of
precursors which are subseggently converted to desired
funct iggnal s or to 20 flenporarily prote t hese
quctiona“ grljoups aceigtdi 4t he net hods k for
put t{mgHn atel and eliquatina protectiﬁ FEl s,
whi g de not armer the remaPAddil of the ecf e in
particul ar according to Greene, Wil s protect?ﬁb C}dUb
in Oddnic {Bynthesis, Wley (1991). Accordirgi to the

or epaleHREs . GREGE alin g0t oL PREETBR 81 PRI GRIS XD and Hel

ajthe action of a pyrimndine denvative of formula (1)

R2

Rl.\\HaI
M

\l,;m (3
R1
in which R', R?, R and Hal are as defined previously,

on an amine ol formula (T17)

HN.,
R3  (Iil)

in which R? and R? are defined as previously, either in the presence of a strong
base, or by caialysis wilth palladium,

b} then when one wishes to obtain a product for which the R radical is satu-
raled or partially saturaled, the prodoct of general formula (1) is, if appropriale,
subjecied lo a hydrogenation stage,

G \Derurmewe and Seripla e ML coal SoitmpgeiT empocry Ifeme Pl K | B 605G de - B powcmiee 2005 - 14107
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YYRHao NYNR3ZHNR3{[I[} I NMNN{In R7 (1) RL in
which R, R2. Rs, R4 and R are defined as previously

inl) to XIl) and Hat represents a hal ogen atom,
preferably chlorine or brom n& According to the

i nvention, the process for the preparation of The

products of fornula (I) consists of 5 a)the action of

a pyr ichrthedl] feapgriprivry when obic fwdsivdlta oblai) a pRgimiBnbladerivative of

( chz R d L. ar .
agrr et fobuliTo 8 LR B buifonatb il wftidl fr 89 comesponaing
r@chfwmh rap)'eaﬂmwﬂwlmilmid R4 are defined as
pr evi QyShdor & 4 ﬁyp aEJ; E&‘ﬁts S!t\%gﬂmdhﬁﬁ‘émmng a

]?% cat a yS| en on
5 vv|3§ Lulgd,) agy f—‘a ﬁ\a@iﬂ!@atﬂw MPEﬁSPFH@nR Dregck sRTyIgg a pri-
S iy aﬁ'jﬂ?ﬁdmﬂfun%rlhé Bélbr)ﬁc?cﬂ?]lrﬁcﬁbﬂd t he product og
gener a or | appr I ecC
O v urb et arbpdase, cletyad Al (00 AV mdotRh ot 8 product of
| gemdTél f:ﬁrrnmfgx {I)nwnrd%r }ﬁdgbﬂénhle %eaﬁ&eﬁnmadﬂld\trmdmne\mn R radical
2 11,62 .5 - 5o
a\ég réo% A Ik <t gU R S'U&nR S% s g ¢ o 4 1{1%:96;]} ﬂghonally sugstltuted alkyi,
10 deri vk ﬂwmoﬁph'g@liﬁrfaidrcflwwné’ﬂ( le;lenﬁﬁamm @mamdlﬁgatmn and/or

gxﬂimﬂa@bh?sb yﬁ%ﬁ’diﬁé a8vatfe &mﬁnt&@r r espondl ng N
errvaltive 1.0r I C e ral
d) ang'}“éfe%c"fm‘h BBW'%“E\%"S igg?"é‘géﬂg/@‘é'ﬂ offo m“lﬂ(m)‘s
hekmaralby cdrjibd vadinahe pﬁmm:w ofg linddred sibsdg bat edelaas disopropyl-
f%ﬂi ihe %.Hﬁért re‘aéﬁdnoé‘un Qi Ao &‘F&’g{‘?‘ %kﬁ{eﬁ Che art in he

car Ing a rn- am ne functi on .
15 h@pg @11911 of agu;lgtajmhcc;uush@hpn i Prefepgbly Iﬂlﬂ eregglion lakes piace in

@b i SmiRR (mlﬂieﬂ{ﬂ%ﬁd'nﬁﬂe Qflmtst!ﬂglfgﬁ%ﬂﬁié fc%}fmmple] at a

general formul a In order to regenerate the

aMTPRErATY Ry C sl?,ﬁha?ﬁﬂR%U Caand dee Teflux. fopiperature of the reaction
- @idxfurd®, MoBoRer. thBSCOR? gﬂﬁxpﬂs%rafeﬁm ﬁh&cﬁrﬁlﬂﬁtlh@'ﬁﬂidﬂ’ed ester

e R g e R e e S

20 calalysis with palladium (for example Lris{dibenzyhideneaceilone) dipalladivum} in the
presence of cesiwm fluoride, af the rellux temperature of the reaction mixture, It 1s
understood Lhat the functions which could interfere with the reaction are protected.
The protlection and release of these functions are carried out according to the usual
methods which do not alter the remainder of the molecule,

25 ‘When one wishes to obtain a product for which the R radical is saturated or
partially saturated, the hydrogenation reaction is carried ocut in the presence of
platinum oxide, in a solvent such as an alcohol (efhanol, methanol for example),
under atmospheric pressure.

When one wishes io oblain a pynmidine denvative of general formula (1) for

30 which R? is hydroxymeihyl, the reduction of ihe corresponding derivative for which
R? represcnls a formyl radical, is advantageously carried out using an alkaline boro-
hydride (sodium borohydnde), in 2 selvent such as an alcohol {ethanol, methanol for
example), at a temperature comprised between 10 and 40°C, preferably at ambienl
lemperature.

35 When one wishes to obtain a pyrimidine derivafive of general forrmula (I) for
which G (in R) represents a heterocyclyl radical carrying a substituted amino radical,
lhe subslilrtion of the corresponding product carrying a primary amine function on
Lthe heterocyelyl radical is carried out by the action of the comesponding aldehyde, in

B \eosmmers ool S e pfimeaT) s | 5ot imes | Torpearacy Iricroet, FilesuOL K0 B LEOSGIL die - 9 et 2006 - L1022
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salification of the pyrimdine derivative obtained.

The reaction of the pyrimdine of formula (11) with

the amine ~f formula (I11) is generally carried out

in the presence of a hinderedléstrong base such as

di i sopropyl - ethylam ne under reaction conditions

known to a person skilled in the art in the 15

i m@iueﬁ%ﬁﬁ:ﬂﬁmﬁmqfa:tmmr@@ﬂﬁﬂrbﬁn&lbﬁi bérehidite such as for cxample

f b k ace in the

o8 A0 et HRp R bR R ShePteRen i phftRa oS8 g organic
eﬁ@lﬂpﬁt@)mh a3 a ghlorieape Eahramlddmbtmnmsﬂamfb dichireihefCloa ratampie),
t I t
e 5 SElpetk STRG R b o, @*%Péﬁer f?f% ol it Pyl
hi ndeiBs ce&d@ﬁauogrfctﬁ% radicals als-¢ Re, -SOz-R” or - SO-R"
t @ﬁ&hﬂc%ﬁﬁ@fr@@ E]Mina Isteatrgedadng Oy I@Iihsﬁduﬁh %fh@ez@ﬁ% 3&:BraBYe or the

at.al | I adi,um (fo
e A R L TSy S M A ———
of{smhﬁls Uar &tangplé deridiat), ime dhédrinaed ampdc abl;*ﬁﬁtf @ichl dremethane,
|t i t at the pefln
mﬂ?c‘ﬁ%dr cou déﬁIH ? e?né W ﬁﬂ?ﬁ%%rl%%ggé@ﬁe g rbregt eé‘fe%‘s‘” and
THE" (praeferablyat ambtﬁnl‘: Empgrnref Whie 8&° 1 asobytioetsd amio radical, the

C%I'ideﬁ%ti‘%ﬂtls aahed FhingideOhk R8rrbip ﬁﬁm% h&eDafs Wﬁncé}gigrﬁc solvent

not alter r err of the ul e; 25 Wien
%‘B’t fﬁ[@rﬂ%é% exglihidt & (PRBeIALFLERrapised between
saﬁlanmtlefd: @icferablitat anbjenbrinperhed, the hydrogenation

react kan |s carried.gut i.n.th resence of.

o de 1P gofagifpartr B it 35 SHERANY Suilipuf AT dhonre s

rre&ﬂm&ﬁoiut ﬂ:orr!heﬂahrpﬂ of the umd@om:hnm&tﬂmhrﬂ!ﬂ; ipredmingpemedium, in

f

SLEEEERE RIS, O SRR Wi A e -

tﬁ%c'f‘i’ B{hﬁ’@ﬂdfbfT £ FRECHOR S E VR L PeRTERHE F%ﬂm&ﬂchasanelhcr
&ﬂlyd%faﬁpraﬁgmhﬁleja A4t O FfApefAGHsCRImpriséd between 10 and 40°C,
Beﬁ.ﬂft@g EB‘H*’% carried out using an alkaline boro-

h? M M BGPERIET-i de), in a sol vent such as an

al coh@hs hpdrobyzsl reactidh i nedcr o obtaex amsdid ﬁﬁnﬁﬂwa {COR" = COH),

U P& rﬂ?ﬁi‘é% l?cmt r%%l{onslﬁ%r&)c?tt@@ 1;91 &Q«g nf‘gl mﬂ{l eﬂ’r@?.ngllly COR’

at anp one WI

a—pﬁ}kﬂﬁ*mﬂb@nﬂeﬁl‘i ambm@rlwmb&nm the cﬂmamn@ng ﬁyldﬂ ot Lhe amidifi-

Wit feadiich RIOREP LRIRN B TRLRLLEHRLUDEAA R the correspon-
crryln asu3|tute amno r adi

FUUF OFTBF Pﬁ%acé'%?di“é’s%’ B MR ﬁ?%‘éﬂ?étkne‘é’ﬂrt?larf&f@ﬂ skilled
pﬁnﬂiarayt am ne function on the heter ocyclyl radical is
gi’ia(relh)f/ud aryculztllel.EeE gﬁ{g%nm%f] corres%ﬁndl n%%%ﬁmceﬂm_
Fiflu@acetico6¢id fof tdxa@Rt:-in @a]ngymttd loyda@a: iﬁlvcmtesiwhl ag) dichlo-

&H&néfﬂr%lhgj gul ar in the presence of a borohydride
ex

as for an al kalj netal
t r | ac Eﬁl}?ﬁ%@ﬁ’oﬁv &PﬂWIUWH@b}’é@&ﬁl@Hmﬂﬁﬂf@éﬂbﬁﬁ sdfs in parmied out by

(drﬁﬁﬁa@mwrﬁgl Vﬁgm%lhglmdﬁlh}@ aghl orinated sol vent

ic onet hane or an r exa

t enpelrrﬁ 'f'.f‘pii?rg-'é VEe? Eﬁ“@dﬁlﬁﬁ@l Po@re P&}%lr%‘f b gption of 2
aprealndl ehfnrh'mrmﬂ'ﬁ.r’atltl rvghiclp RTFBEdfﬁfhﬁdeﬁSIﬁEhﬁmlﬂf oR3 dihalogenated

;?%ﬁl itte (ggnvaﬁ%é fseherap% v SO 7, -R or - S% R'S

ure on ee amne, 'is carri ed out by the
action of a reactive derivative or the

CDrcunmensy giid 5 oissahsfoanel I ars] SemngyTequury Incemet P L E ] G LA05GE dor = 9 novembre 2000 - 16102
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chloride of carboxylic acid or sulphanic acid, in the
presence of a nitrogenous base (such as for exanple
pyridine), in a chlorinated organic sol vent

(di chl oronet hane, dichl oret hidne, chl orof orm for
exanple), at a tenperature conprised between 10 and 10
40C, preferably at anbient tenperature. Wen R5 is a
substituted ami no radical, the condensation i's
carried out using the correspon i socyanate in an
organi ¢ solvent such as ah® @bt r ahydr of uran far
exanple), at a tenperature co El eqvpet ween 10 and
40C, preferably at anmbient te ature. The
condensation of R3 radicals of gptionally substituted

al kyl yr car d out_ by the action of

t heycavﬁmﬂﬁﬂ%@%ﬁ%@' of o vty e um i b

par ti The mlaclunm ﬂshﬁa(mmﬁm? cafied oboinahy greseiee o ahm&ﬁrcd strong
e a a oro .

[ RlisePBANR Bk Bldrs R IR rchlidop AGEIROLSNA S amied ou

aunden the wenditignsedesgnbedy bérgaftan ihghe @xmplﬁe)apd dn Iartlculﬂr in the

E@&fcewraemﬁeéma 2580k mvgemml. ‘Ggf:me PielihAReYsuch as

i.ent tgnﬁfrature 20 The SIS reaction In
s lerchnias P exampicglt é%\qu\?ﬁf‘?‘?\%th% ich cd inter-
e&tremilhllﬁa’ifdaﬁtﬁbﬂ faetdieied. The petéction @b&ﬂbﬂ:e«ﬂrﬂm& @incBbns are

.t I = b I
188 HlhasBRbie B it TE s cuBRt r g By i keplader of the
anmﬁmﬁh- cation reaction (COR4 = nono or disubstituted
carri ol E@%&lﬁ%&%ﬁﬁﬁ%iﬂ%?&ﬁﬁ“ﬁ?ﬁ 86 eerdl Bl () o
pe? &BHed R qoperdinggojon by pealagy with thmethpdufieseribadehereafier in the

hyghin@lyssi s is carried out in acid nmedium |n the
e of tri- f acid for

prese Or acet.l.c
P T oLl compaitisnph MOBIE D e roraRsaes ipins, B Erasrologiosl
f avtivityaanml ean tHusnler aschey mddiamreattver pardidulo in the lreatment or

PRASEAIOL R LGR P ILE ARl FBLL LU iVhe B ¥hcute

ocesses 0 a persdn
p9ﬁ@ﬁ?@ine derivatives of fornmula (11) can be prepared

by t h@h&@fowa sBbjed ufp&n@%a&m%v&ﬁfoﬁ% Fnd La&palﬂ,awarmnﬁ]a (M

i s defjned preV|ousI on .a di hal ggenat ed
pi? ?ﬁla?lﬁahﬁéfr P%‘&%ﬂ%cﬁﬁm'ﬁﬁﬁfﬁ&ﬂéﬁ arppdeAnenl —H | S~r +

~ mnthﬁaiﬁiw{ﬁﬁm ggfdtmh&a@:aam@@thea cally ace lah]e salls
R BS RpenlesGph B¢ enipinfRlsd 8, wmyr ¥, i in
i Barawarhmmmgz ag Hrardpedtioot pmphjlhmu:pnﬂh@mmf a
hi ndeﬁﬁ, rﬁ‘ﬁmﬂ%ﬁ&ed a thtep Lﬁgﬁﬁ:{ Mrﬂ?m%f AAE other
reacti m_xt u Ionls Earti
compounds of formoula {I) or a]su in the form of a pharmaceutmal preparation (phar-
maceutical composilion} which allows enieral or parenteral administration and which
conlains an effective dose ol al least one compound of formula (I} and/or its physio-
logically acceptable salts as achive ingredient as well as current and pharmaceutically
inert supporis and/or additives.
The pharmacentical composilions according lo the invention allow enferal or
parcnleral administration; they contain an effective dose of at least one compound of
formula (T} and/or ils physiologically acceplable salls a5 actve ingredient as well as

one or more pharmaceutically mert supports and/or one or more usual additives.
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under the conditions described hereafter in the

exanples and in particular in the 5 presence of a

hi ndered am ne such as diisopropyl ethylanm ne, in an

am de such as dinel hyl acetanitde for exanple. It is
understood that the Functions which could inter- fere

Wth the reaction are protected. The protection and

rel eaﬂf'hemfnrt he&&b;émn 6f ithé dnegrion Ciar ﬂjceplhmﬂiacmeﬂr dd}rﬂgﬂsnmns

t he. sy l.ter e iLn
o A RoAT8 TGP 8 b S o L SRR oo
dmﬂ;‘«@g-‘émmte-d pyrl m di nes of general forrrul a (V) can

i e gomca

(Dt filn-gagased éﬂlﬂﬁﬁpmﬂ@sshae«lﬁ%@ cgpsules and soft
plagisme daﬂgiuﬁglsm@tgtdmullﬁlynﬁmtpﬁmct.ﬁsfw&m?lmm@es
arl C al 1 nQ e r men
e ool iE aiis e seE Bofhvar ibe e U bR outes Bagzample in
asheneih ue[$up1ms:tomﬁabp peeenteralirswts dfor sxariiplerie tlor form of injectable

;Db iy, GESE LN AL By bR COLASINHS, L crmpt
séﬂ the fagn gf man@raﬁlﬁnmlmwscmmuwg celprm fobr| tegnpdgrmak Toute in
Weld fomd 4 \Ritdhel WShobOg! FthdsynRE GENA WY ForfPLF Ind aerdbl or nasal

and their prodrugs can be adm nistered to ani mal s,
pr¥&rably manmmals and in particul ar hunan beings as
theraﬂ‘hutplmmccﬁnmimbpmhmmsnmmﬁngaﬁhsmﬁhmymctam bm prepared

addcrgurrl 1?%%0 %g%tgﬁ%%%ﬁ ? g dr%ﬂf‘t%ac(cfféa Iye gl\émgtgnr it 1? Or Inorganic

féupnﬂdfs hﬂlpaabltaccebtlaﬂdbd pe eha rcatriponndsp b formmaa d1)t mfﬁd:r their
E?ﬁmb ws enteral orparenteral

ag ?r at’i on aﬁg \?\%‘!Sgh 25 contains an effective dose

of at FPehepresivenebpiilindatisls.colst lablqts gndbrag gelatip gapsules, it is

pbmﬂﬂc id mlfaaéﬂampa@mem{abhﬁl Qadch &rﬂ§daﬁ+dh‘v{res tale, stearic acid or

AL SR SPRaME s G T b0 (BRSIIRR L b b orics are for

c exguuEtfatsn svaaes; memﬂgh:i @rtlhpid pebols, onthakll cwmedifedals, elc.
or, t

o PEREIEY GRoCRT M Pl G of SliohR ol Pl esiaple sl
( pnsa gayudFonsos swpgarslf@@qx@mplgﬁv@ré@ alsohels cxlyesralspalyols, sucrose,

aﬁ{ﬂeﬁﬁd lsiEHr £ ﬁ:‘&&c aafi: M?ﬁlﬁlb oflg, ﬁﬂesﬂfah@s’@purts for microcapsules or
ar

fca Su%p&i Qr one_or %:3{3
RS e b Gaatp ooy i gnd e beara-ranp YT B, pharmacen-
f Edﬂddrﬁiﬂrih@@ﬁﬁ&dﬂiy Sortanin feorh Q4 1d DOYRbE whBphi of compounds of

ect of th i.hye s the
Ear rracgﬁztm?jé%ﬁﬁ%:%ﬁ é':fl?%lon &6 Q%\?I‘F]F"Heg a compound of

f or nulmaaddiiorn o thhectier mgmdainéﬁ and supparte tpr peemadeutifal prepara-
OEnd'can TBHRIL r%&f F{J%n%&r E%F%Séhﬁ pIcE 'ﬂilﬁ?ﬁ? mgprﬁs dI]Sﬁntegralmn

adm ni stere exanple ih

5 A é’tmﬂm%%ﬁfﬂé‘d wwfsweqmgrﬁg@%a% 1564 | cpdsiliers, preserva-
griged)| S8setaiR @ taubnts AREWLEAg aA@n&0f flavouring or aromaiizing agents,

thickeners, buflering agenis, and also solvents or solubilizing apents or agents lo

oblain a delayed release effect and also salls for modifying the osmotic pressure,
coaling agents or antioxidanis.

They can also contain two or more compounds of general formula (I) and/or
their physiologically acceptable salts. Moreover, in addition o at least one or more
compounds of general fenmula () and/or their physiclogically acceptable salts, they
can conlam at least one or more other aclive ingredients which can be used for thera-
pentic or proghylactic uses.
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capsul es, solutions, syrups, emnulsions, suspensions or
aerosol mxtures. The adm ni stration can however be
carried out by rectal route, for exanple in the form
of suppositories, by parenter#W route, for exanple in
the formof injectable solutions, infusions,

m crocapsul es or inplants, by percutaneous route, for

exanpirac Ipharmaddndcd0 bropefation m:meéuucsplcuhipaﬂﬁuns) normally

PR T AR B O UL e i
f and:‘nnlﬂ:emphwulogmhllpmcnlaablb saltgomayor Tiner piodrygsceut i cal
P oor as e BoRE Yl IhARIL R A€ ol BB S Y vitro-
i AT ISRYUeTE @nd arg WGKéaﬁucépabi%f@mwpksof iphibHinedbe edhv@mn of
bﬁs@@lﬂ% nSIPthlE :amrmwmb e@hd lﬁ?fs rmh@re(sé n@ﬂ% e dshkLasts.

Sl I ca acc oauc
of yp. L e Bconpidhe m@ﬁa@tﬁstﬂéﬁ’a@@ﬂ &5 %Fdle%er-af%v# for example

capau:laﬂsm which She paigbitibh eft the Wheaiih® of ax@dmpken [t@ Mo sells which
C oM\ s lq:['tg U:l:r%rnec!:r}rsguﬁ%?ﬂt%ﬁv 2td Y%%inadahflrﬂ}e% m_if%r | & ac%hﬂuPlfh_ls test is

iTS sa et’¢ SUpports
C ap@n lbebovorAs ortagmigtost thervikensgtin rﬁ@tﬂz,olhemmﬂoen&sam%fmnula

rmdl fi | ed oﬂ ﬁlldeg?c aly i %ﬂ%ﬁ%%%ﬁeag E]? {?I the freatment
pPJéBW%H‘iD&rP @S%EJW + the dpteraglionn kelvesnalbe éfBTfEW‘élHl [REeptors
t ::a.ﬁt[lﬁlﬂira adhdd, Qﬂme%ll%)ﬂl Hpﬁalaﬁﬁlﬁﬂfm@%@im| ;ﬁud&@é@ lor which can be
a r. ¢rjos
Rt 5576} BP b Siops EE 05 Bie o eRiedt cre when it
prmurdfsnﬂcmctmmscmfdbspgp& ESdﬂBn'Ed |Hmb)qﬂﬁimechatdhé Geginning, such an
| ' I i P -
ohanRLTor IS b ip %%ﬂﬁg@?ﬁ%.b%ﬁé sl 5P RALHERIES of 1F proli-
o fehjangeigheyaspulaesenth gruselsgpliuinds of f ormul a (1)
and/ oBohd Qigeadeh Rt Qﬂ'eﬁ&hﬁl@'dr)@r&%@lﬁﬁﬁ aﬁfl WhiR!rkuird [hc s of the
addi tio ?thea ive. ingredients and. Eﬁi‘l
pﬁ%‘?‘lﬁ%‘ﬂ'@ﬁt‘} gt R A CRHFVETRE A Fﬁg ‘W—“&"eé’gtmpﬂn‘ﬂﬂ
s lisrhcxampled (‘I{usﬁi( ajmioﬁ}r nthitdstitsed) Gleagl dissrdeed ﬂxrmkagpmpamm@nuns
ag%&?ﬁr%@koﬂ%%u 61‘3%1‘1?.\%181?11&1" Ubrsl D;%Pfl/lg r&%\{?t 9 1élg aﬂgﬁgs and Paget's
s visezsenMegeavge fesconponods nh@mg@rﬁb;aﬁ bavmdrmnghwe prevent or
aﬁ@ﬁ%dn@dﬁ&r@&? Who arE IEIdI i ﬁeahﬂl’:‘ﬂtﬁ it aﬁ%mc%msa%raples

al.so solvents or so agen or agents
obpBgdtodakiB e slreddy ay @ﬁ%ﬂ%ﬁfﬂfl & 0T ZIE o Ean ﬁxshcfrﬁmﬂ deficien-

meidsfyi ng the osnotic pressure, coating agents or an

oot 38 BRI oo B e o s of
phql.ﬂllhilmglbcwdcy baoe ﬁ?mmabdneamh]hm -debouctiou end wihich can be favoura-
f .

7 58 rESenae B s SATHIUBR e Mool BB RRTRP WAt Bl B Bl s

sﬁ#ﬁt a8 ﬂlﬁwlwbﬁﬁb@éﬁﬁ@mﬂ@tm%ﬂ v@rtbe @stlewdﬂs@ ferrempounds of
aﬁmm. % [0 8 e HhSsiitipfdailf ABepRIbUS @ls Tuf udeh & 3nhiRifdth o€ tumo-

t
‘BvﬁEgWé'eaf&fsﬁﬂaégﬁwﬁE‘ﬂmféMﬁQﬁWt Rinflammalory disorders,
oIﬁ:R] tB&dréAaeatodT. Iﬁewfe&honaﬂmdlbmﬁuiaﬂﬂlsnfﬂb&, such as arleriosclerosis or

gg%’p%glg F H%%@alnﬁgﬂfnel,?ﬁfisﬁbfaggrﬁmhpn nep %Hﬁ’l&rcaarllrelinopalhy such as for
example diabetic relinopathy.
The compounds according to the invention can alse have an activity with
respect to other integrins which interact with their lipands via the Inpeptide sequence
RGD (a b1, a fis, a, f.). giving them pharmacological properties which can be used

lo treat pathologies associated with these receptors.
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contain 0.2 to 500 ng, and preferably 1 to 200 ng of
the conpound of formula (1) andlor their
physi ol ogi cal ly acceptable salts and/or their
prodrugs. The conpounds of forirula (1) are quite
particul arly antagonists of the vitro- 5 nectin
receptors and are therefore capable for exanple of

i Ph |t bmmumy&ﬁatﬁhﬁﬁ Ilmﬂ&fg:m@&taﬁmﬂeaﬁﬂ&s%b ddi@pcitlad af rmula
0]

he b t
oD AR B bRt P o R ol iRt oPespaanep as taose
( myentiamedosbocte m s theaddicdlom Qﬁ(ﬁlﬂp‘hﬁ Con D §Pel(tl) May 1995, 197-

V\'{itﬁ I'ﬂ:ui[, Qﬁnfﬁpbﬁ'ﬂﬂiﬁp 1sofnc£:¥lﬁ)rﬁé:{]% e 81&.5%{1% g@gﬁ:tcattll bl bé,pwa}r of

the ce onta e vitrone
déeierathed. Further information about this test is 10

gi venTherefik a/iﬁc-r@ E:ﬁﬁir &hi§ ﬁ&faﬁtﬂ@ Misdrt Qﬁ‘ﬁ!ﬁhbﬂ is a compound of

e Gy eadlor G i Lv SRl 5@@&1:# Giired Above as & modica-

S menabdend o aﬁt@nislt eaiui@rnin ﬂmmm&nemm&&d:@amrof di seases

Ilnke thelnte ons e[ n t eeltrﬁnec
c:-re 4 Juorg ar sub sctof the Hresent Higd mmpnmd of
recept ors P gan e cél

c éommudm (D) Mﬂnﬂepmqlwchhoms}se@e @aita/\mdéwr rtsapm&mgs as defined
' RhoHENCE %eﬁ%aﬁﬁﬁt hﬂmlé)bﬂ \':/\Jﬁm#ﬂ{r% 'haPﬁﬁ%agﬁ BRS¢ Prptngh Sr for the

%F to relieve or c ition o
AeRt PIgHEveRtion A eseARSESSs desired. As expl ai ned at

t he bqgmfmﬂg méid q;h::ama: isiilhjediaFtih® Prefém Mfveatioh HPP Etlfaﬂ[iéund ol
S bon, n Si s n, proli
TP RPID D St B DBl s et sters deped Sfrs'a medica-
d mtahaasng dreinhibEatynanitv ity on urevent gwlo br vducelous meglasimess.
the u&‘[ﬁ Rfort Q%nork fﬁﬂﬁgﬁ l@pe%q{lﬁyél%sédl)m\ae{uﬁuﬁ & a l:ompﬂund of

partlcu ar osteop 0SI S, re

v ) argpeile Blasaiogigal b'oawcnmlagﬂ@s@sdeﬁd@m@ve as a medica-
dmr lﬁﬁhﬁgf.ﬁr m@dﬁﬁﬂﬁh@nd@ GyORlM L drSfor the treatment or prevention of

h hyr oi rlartlcular .erosjons jn
rﬁ&ﬁwgﬁ ﬂ& spgetclgosiyngplyopathigs prrsfipppathies.

t he cﬂnm}mdsf hé pmmmjhgex(ula)l icalso ke nss Mmaxcrnqlmmﬂior formula
PE I ea e | S er a ca e -

P U Sfr Bleis I RRl0anale P SRBRE s Y Gla Bl Boot R HRE e Hepuration
t gkinggicements lrtl@dcﬂ ferdhe preyeilmair desalorenk/af estenpofasisal e
sex hﬂf:!ﬁ‘be%t Qpﬁwr&em laﬁm@uﬁ% et 362 ek ét%ﬁﬁ%ﬁli @{(E’:r_rnula

erize bone | oss, |c |s caused

a@ qF than B ﬂ@&%@@%@la #iyeeidsAnedabaysfer the preparation
desweu@mam afichdedlits lnhﬂﬁmbﬁré@\gewm ur*@bﬂcetdafslmames

b h f

out ety 4D oL Prdtot RPGioR ARE X hsP i sopppaypdspf fruvle
r €8 endbor tdwinpgtial i ally actdptabds sdiecis alefised tvyredonthepreisration
oh ]E' IO Bk 3 g&&eﬂ%ﬁ&%%@é@nﬁ&% 81 ﬁ’lle,%%h&?éﬂl 4 Qﬁﬁmﬁﬁ&%mﬁ disor-

ts are use as I n
ofim@ aifelenesifs %@cﬁglca@@sncnhﬂonaﬁuea %ra@maﬂu@f

i nfl a'thJnQﬁé( céH:ﬁ:ﬂfn@@ b$ fc-rn:fu‘lH (H he IEEQQE@HHES @hn va.ry within broad
pr.eventi o cardi oyascu | SOraer
D IS a0 Apst ge pE agFordingdp éﬁ%E?réﬂﬂ rattch Tyt r grample on

plttmvmmtpmmdmﬁemepﬂrcqm&irh)m@hweﬁty ﬁﬁpﬂtmyeasmmhaf&eﬁleﬂ whether

etlcretl at hy. 35 Th 0

oSBT i AhERE  biols SRR, Mg SR RUEHEOTBAHENRS psps, |

with h@gp@mofmdmﬂwlmﬁw@gﬂlmucMc daily desenmgenaniltiaries from

togn' |1G@ﬂ:@ég Mid ence RGD (a, pi,

ay(ib AUt %ré%b%%mﬁ}afr Er"f'adgé\“'o‘ﬁg}ﬂ:?icaI properties

whi ch élp.p sasey g admlmslmtmn b}' mtravanous route, the daily dose wvaries
approximately [rom 0.01 to 100 mg/kg and preferably from 0.1 1o 10 mg/kg.
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to treat pathol ogi es associated with these receptors.

C ~wd Se jglaMcl N[ Sdt pll~~ |kane

F~LKI HBAx160SC9dac-9 np~c21g6- IWQO r L 20 This
activity vis-a-vis the integrilns therefore nakes the
conmpounds of fornula (1) of use in the prevention or
treatment of nunerous di seases such as those

ment i @hedaibbdose cati bé divided, puirtiodid iﬂmhtbg/asDef thetad€dxisiration of

i nc%&%dr g-{ll\@% I Rve tldrediedP i hee&&al{, 0L e% ﬁllhf% nrsg paris. If

in the esent pl'r cation
r eprrppide. depheding onsn@wmﬂbb@umunut ara}'shﬂo;l@casaqf tot dminisier

."Ffﬁg‘ﬁﬁgf‘%“%&? cgﬁ”f“*;éa%’é%ﬁﬁg#e Bl S O 7 A aho Epitpfinds o

adorgulathy as medicamenisa it dgalan Pasrble dh Faasagstihsir vge gna Fﬁ]élclﬂ or
vsm;rp@nefat a-;mvee@g%mleﬁts il bR fcodfivar mewaadaia& Edmrﬁ}#btﬁfds 8 E;mfcally

t
7 SRt o5yl e Bedbe i Jgreoe PERE Ceriap oR.C: Jutiano
s &landbamlrdy ¢ perirpcpalothmyreaadogie Vioh &0, Bb Bven, &3 VAL el al, Springer
Mg E apf'ilyé ﬁ%rcﬁﬁn’tmhﬂhtc% %c%‘iﬁyﬂeﬁ Yrdh ]%ﬂ‘ﬁg*lar those used

resorption or treat ment or preventi

ofardbpEpaiErnt Drpﬁ%ﬁcelﬂ@ﬂ@f lge diseasepmentienetlabowubj ect of
t hg/ PTRS eﬁhpaﬁu@@F 'f(ﬂ'ﬁ'u.ﬂ:f I?aﬁ@fﬂ%ﬁ“dﬁgf @n alfst"bE‘ﬁEéH hsld diagnostic
B ok o o2y gfqa@ﬁfgg FS e oL ARt gyl Mostes in
autfnnm tilgrchon thmmmmng rrewpl‘nr@t memgmllmell agtealesatnx imler-
Thel s %eede%‘ué‘&’&% Oﬁ%‘”' %Eéfﬁ ar?.ff)tt n %eff%?{}.e preparalion

I nvention I1s a C ormu
phi/ethel engprandy "ap@lbpulabﬁtbesa:ﬂws irggedientts, n@dchbm\ﬁec@smdﬁ from

MRl CRipolRA oNBYHMEE @) @ ddarmipld h Etra)gnﬁ%} Mc@&n of radi-
for thgmgreqaierrent or ‘prevention o car di ovascu

dF4® PLBwStionabBI¥RSsi s, arteri oscl erosi s, nephropathles
orretinopal hies. 20 A subject of the present invention

[ I e use of the conmpounds of fornmula (1)
a%@ﬁﬁ%gg ! .

i r physiologically acceptable salts as
defi nébe aumﬂuetsfwcrct identiﬁcelphj' mﬂlmpamﬁﬂmﬁm&)amsi (IR} and/or

ost eo%‘gr oSl S. J% su Ject 0 the p esent &nvenqlamﬁraphg using an
aFIET Waich senlamns fereexamplionstis obfriflumpagetic agif) anthwhish are then

t Bged mpih)bﬂ‘héﬂ @%ﬁ@ﬂeﬁaﬁ@ﬁﬁ@s%t@&s FireSardplc @efhdI8Skctic acid was

above for, the pre aratl 25 of . medi canents. i nt ended
gisc o N LFPoSHiec PR Trelates cautamy depen-
Sdimjge:ﬁt thef maher i edehi l:hErpteclhicl Oinrsliﬁ‘ledj B:l& :tchfntlgﬁa@ig from the

llél f%? thés?srs EII)% tﬁ rcﬁture % Eudll or completely in
ySI o I ca ﬁ/’n accep?%eb?ne sal'ts as CFéJfll féd a8ove G

t Hhg fpmp atselb o thefacased.diveenasrilnircthd deinf off ant 4velic or trifluoro-
pﬁ@éﬁ%%id%lt%éy*&%n%fs@%ﬁﬁﬂé molﬂsscﬁ’)td‘ijét&i’ ascul ar disor-

. LESLenost.s, art eri 0scl erosi’s, “ncpbr opat hi es or
' : i ands of formula (1)

are U&EOEI tdﬁ@l@@ftg& EEEW?E(S Wb ety RnicHRED ; djl’ui_‘ll__“ltqﬂ}&cﬂ"ﬁﬂdumlde

T nlod . B TR S8 i yinines eOr:
B:tcﬂ‘rﬂeﬂ]an'ﬂiﬁremﬂlﬂymﬂfe tTRAdirdfemseactdc lreid; rBAF e ttrahydrofuran;
WRREHISA meta-chloroperoxybenzolc acid; DBU: 1,8-diazabicyclo[5.4.0]undec-7-
ene; PTSA: paratoluenesulphonic acid; DPPA: diphenylphosphorylazide; DMSO:
dimethylsulphoxide; Pd/C Palladium on carbon; Boc: terbutoxycarbonyl; CBz:
benzyloxycarbonyl, DCC 1,3-dicyclohexylcarbodiimide; BrTMS: bromoirimethyl-
siane; TMSI: tnmethylsilane iodide.

;LlaL
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the conditions are serious or chronic or if a

prophylactic treatnent is used In the case of

adm nistration by oral route, the daily dose in

general varies From 35 0.01 %o 100 ng/ kg and

preferably fromO0.1 to 50 ng/kg. In the case of

adm ni stration by intravenous route, the daily dose

var i e¥R: mfaredx NWIR eNycleardifafudhit Regodde,pISk diae $pectirum; PES:

" POEREHoe al oty ofl: Ml Srviaifi By datt S0WH) g peple
t Avacs ANpdRIplel; qRint: qmemnhl by bmﬁslennamﬂbpleullvcmjmﬁngmnnstanl Rf:
P adibrdon! ko f the adm nistration of a

I antl@y of actlve ingredient, into several, for

eg&%'@l@—z, 3 or 4 parts. IF appropriate, dependi ng on

[ Et;inﬂnesiyaf (6tebmgi Btthyl-tyrinlEin-Pe1)8qE8 HSBE-YettaBydro-[1.8]-naphthy-

agi fferent increasing or decreasing doses.

of the conpounds of 5 fornmula (1)

as medi mattenstaf, 0.2 gi(d minsl) pdis'lsﬁﬂtﬂ B 2 itetrdnydiosid og-rizhkthgridin-2-
USBray e Ihieherof foccROD! Eﬁamvgnw%gegi%@tfad@] and

er ‘to these a t|ve ounds_specr
t Qﬁﬁr 8s(lthanmglege pf (%ﬂﬁ]r@@ﬂgﬁeﬂhﬂgﬂm@ma\m apadl pf l;gmethyl-

Detdidfid¥ -anR. 1Cml s d]%ﬂﬁ’fﬂ%l’émg%ﬁi‘ gsak%f n‘g{mgﬂlﬁeﬂt@ﬂ & hours. The

Ph ar coI o) Vol
Piigh isaﬁ’yﬂPWﬁ*'r?& g oS PHa?rewg?ﬁdsPRﬁz‘»ﬁu% (ZkRa)and the
d Bisldue ne thican apiin epgt béatalbavalbhasks vsachtcdl€dhfipn divedium bicar-

ovegm% Slf%ﬂfc oﬁfﬁg{g 19?5 ar'ﬂlg-r!l“i‘ﬁiﬁj %Qé}e a csfun? nS&IPE'LlB and the

or nul a elrr sa
cacﬂvwsvawat@dec&f ander wmiterpdopressore 62ykHe), Thorresiduenid ehromato-

f @faphetl M biliSa PRLNAGS Wikh @gpﬁm bF ?@G%@%af{]tﬁnpiooﬁﬁﬁz’rbﬁ§i acetate.
Sh%lﬁ?{é"ﬂgﬂ he V|tronec I n receptor-or

ch bl o
rPd'tcéIlE]g'ﬁl yellewoihct i ons
are dEsCtRE= i:}mqymagalcrelruemvem hﬁ:eli d as an

ﬁéﬂﬁﬂ*ﬁﬁe@@ﬂ b g 5 R 50 G2 X 28 ol

02 5 Ces3H, Hlid,-CHem2. 1, eﬁﬁ@mﬂﬁg{ﬁﬁzﬁw &l and 3.55

i O P LD .o
SoATEEE N1 anbheT ﬁr@d? y Fhazabils JEDt r um (MVB)
|nfra1\afgalacr$ Brg gm;[i-p@r NVR spectrum The corrpounds

ere pur h: ! enl}
aMﬂMﬂm& ‘pﬂ\"ldlhﬂTEﬂ-WfIIHI }@lﬂcﬂtﬂrbﬁi@ata
the | as t S f e e trif [ 0ac

AR RO R 08, i SPIP EHB RS .y 12

pfﬁs@ édt ierehygro s -raphduridios2-yhrrepyi- mdwerﬁ@fmgil(% omole) of
t R BRANE b -NRECH b earBh MG r%ﬂ?zﬁcdaﬁi

t [ n&‘of [ omlil‘[tﬁgP xt}gl uelﬁ'si1 or 0}’&5}: gﬁét@}jgp cgrdmg to 1.

Mede D11 Her Shor'd8riddr 158rms (.93 memclebpiprestia foride,

| 80 ohh €0.0404 mupble) be tl‘iﬁtmhﬂ'fzyh&ﬁlealikﬁl{iheyﬁﬁﬁbllaﬂi@m ﬁ)ﬁaﬁﬁﬁ 0 mg

tic .or tri.ll.u 1 id

R R8Tl b Ry ibeshipek §l Rhineiiky in 0 m of dioxane

Abbh@-tqdamﬂﬁnsﬂhhefm@ahumnﬁbﬂ featiion alikturts sdevaporated lo drymess

under reduced pressure {2 kPa) and the residue 1s laken up in ethyl acetate, water and

a saturated solufion of scdium bicarbonate. The organic phase is separafed, dried

over magnesium sulphale and the solvent evaporated ofT under reduced pressure (2

kPa). The residue is chromatographed on alumnina eluting with a gradient of heptane-

ethyl aceiate 100-0 to 0-100. 70 mg of expecled produci is obtained in the form of
vellow oil.
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30 AcCOEL: ethyl acetate; EDCL

1- (3-clinmethylam nopropyl)-3-ethyl-carbodiimde

hydrochl ori de; DMF:. di'net hyl f or mam de; DI PEA:

Di i sopropyl et hyl am ne; MeOH: 2Xvet hanol ; TEA:

triethylamne; TFA, trifluoroacetic acid; TI-I-F:

tetrahydrofuran; MCPBA: neta- chl oroperoxybenzoic

aCI d TIDBURf“f Bodifsilicalyel; yhien]: Sichlo@pmortiancmémhansioyattlilic acid
nesul phom c acid; DPPA:

d| phe hos horyl azi de; DVMSQ 35 di net hyl sul phoxi de;

Pd/ C Gh):dal. bblﬁl‘,. 3B EHate pul s y(s.AHhom);; 1.8Band 2.16
3
: DAY oK ?‘gam@fd—ﬁ-’t ﬁ%%ﬂ (e 280 LEplenYy “"’iaﬁbﬁ‘q miﬁ‘éz X 2H,
SdarfeH-CH-NIER), 433 @meaX g, G GH-GHD WEEE (m, 2H,

dNH ﬁm‘m&],a&? B2 7%, NHKH)- ﬂHtHHI?CE IfNMRZHN o_sﬁ_;tem 6.43 and

N TG DRI o5 B TS TP, phELs b
s.gng| Msg ;;ﬂ-(hlﬁigi&ﬂjﬁ (:ﬂi Bnt}pHeD @»&hﬁ@m{:}mmum et;

mrﬂnv]amma]—uvnmldm—nl—vlarnmoT—nmmumc acid bis {trifluaro-

Oohé ormS(thyI pyrimdin-4-yl]-[3-(5,6.7,8-tetrah
a;fuﬁé bt (DD Rmple o1 e g be RN carbnitatoin:3-(5-cthyl-6-{3-
3{1.5.76-Eirthvided-{ BilyskphdfAid Bl 2-9hpht Byspythintind}-pyrimidin-4-ylamino]-

Bl RA 1L o OBl P8 g Bl Rl g

4 ppbgnh tesperguist foy | Lﬁomurm Tolwend ks abledi angf thei neadtop| mixre is
a%@if%fﬁtéiﬁl éss Hhd&f ra@udeﬁ?pg%s‘%ﬁ’[\él @tipul. mmﬂﬁc [PdRibilized in

C for ours, tion mXxture 1s

ﬁ%?p@%%%al ?Iamaﬂwfe%lg lorearsithang gtidle @ W@ﬁ‘&h@ﬂé dhgpppgured mnto
aﬂﬂsdphﬁa}rl Ethed. FUe pickipiialed filtBrell M BB F eRgeRledpRodubtis@ibtained in
ﬁmla satu ated.s dgl ution of sodium bicar- bonale. The
organ ’ae8° i eparat ed, dried over nagnesium
suI phdlLe: Rod & Fbe(sillisa gol, vhenl: éihjporratiaoncofitihandewrater-acetic acid
rgglqﬁ@ pressure (2 kPa) The residue is chromato-
gr aphe dzon silica elut with a gradient of 100%
hept aHELEMED G54 ) é@@t -COQCHEPEH,1538x f ik Hely 424- (532-
pm]}m sn@at(mg in the formof a yellowoil. TLC

(silica gel, eluenl: ethyl acetate) 1H NWR

51.13 (t, 3H CH2-CHI; 193 and 2.03 (2m 2 X
2 Byiith EPof fﬁ@:hmr@%emﬂm-ﬂﬂ)m ACHB et ahydrh-[( (R]-
4 fdg N 344 and 3.55 (2m 2X211,

Snd 7. 11 (2d, 2H, H

naphl Aymixdirg GI??'B3 1R (it mino]esNOH-19.6, 73 -G tralydio 5 | ,8Fnaphthyri-
( aﬁiLz lp}{ol:gylﬂmuﬁg l?[.l'rje'ﬁarl'irl §-:)::1::rcﬁﬁ 103V Srg 7@]1%4 &, 5585 9§6] and

60 i (o Lemelam, 9lfvbrlictdom - wellyl ppcimistipe i 671mf of afimethyl
aace%maydn@-1[21n6]nfm@&grblyy1mdymnﬂnafis)taken ta 120°C for 9 hﬂurs The
o%'e %@%’JVW@ 18f | aarsns rl.‘l%ll:lerp reg&,a%ngrtes?suﬁ: EE ﬁ' a.m:l the
( Bshivenio- Bkat hyl inpythilvacklaie Awpley -4nd- & saturated solution of sodium

bicarbonate. The organic phase s separaled, dried over magnesium sulphate and the

solvenl evaperated off under reduced pressure (2 kPa). The residue is chromalo-
graphed on Alumina then on silica eluting wilh a gradient of 100% heplane 10 100%
ethyl acetate. 680 mg (Yield=58%) of expecied product is oblaimed.

TLC: RI(=0.096 (silica gel, eluent: 100% ethyl acelale)

CA\Decurazrmy aml 5o rwelLacs] SemingsiTemporay Tauemcl Filef UL BSi2 1 G0SGEB, dar « 9 novemtre 2006 - 230102

drtast,
o



10

15

20

25

30

35

(5,6,7,8-t(-,trahydro-[1, 8] -napht hyridi n-2-y1)-propyl]
-amnc, 150 ng (0.5 mmole) of lert-butyl

3- am no- 2- benzyl oxycar bonyl am no propi onate) (prepared
according to J. Med. Chem (2001), 44 (8),

1158-1176), 140 ng (0.92 mmol e) of cesiumfluoride, 30
40 rng (0.044 mol e) of tris (dibcnzyli deneacetone)

di pal ITHNMR D) Cly-d6) 56056rgnd 2.0.(08i7 218 €-CH-2CR5): Bl (s, 3H,

! ; . Bigaph

(AR R R AECR o AR 38 (B g cotoCato -

ré&ﬁt .87 2l 2143 @i, 2¥Maphatdd and WY [l 2*1ldnuaphthyridine); 8.3
Heﬁ_ ure (2 kPa) and the residue is taken up

|n etﬂ{ ~acetate, water and a saturated sol ution of
sodi ul%H3 é%lﬂ%’ﬁ e. The organi c phase is separated,

dBites3So 2 d by umggﬁmﬁx«&u}mhﬂhﬁ@mﬁﬂ?ﬁelmﬁvr@% 6h? B-tetra-
egagotg i g . . - . ]
gr adi &rnixdire Iméﬁﬂ&lrt@- (EethJDdﬂj elf éﬁ-@hlcﬂO—Smeﬁ:prﬂzﬁlﬂrdﬂ a-yD)-[3-
f
V& PSR RSt SisPVD R e 700 @17 mapele) of
FreaikyD3raping- @ew@mwbﬂmlarémadpmmﬂa@le (prepared.- accurdmg to J.
h»zlfeﬂ Chem: ?Oui 44]113) 115%%1?5} 4%tﬁﬁwﬁmn%lfpn§&sﬁfrﬁ lu6Ade, 133
e en 0] nme ne- ne n er ce
B0 ol E—E‘I IR EERePS5onY cffpail%% qand 98 mg (0.107
Chﬁa-:m&) ) pf 147 s, (@ighemyByphpsphif- laﬁdnﬂaphﬁlyl( 2imn) dzg XST of
2 2 .77 an
ﬁﬁmﬂ%%i%ﬁw ‘tﬂ]@lf‘('%ﬂ? @1’1)Zgi fipu %_Band 52a( om 2
x 2H, TioHpeaction O iy evaegged [ diybess unmer @H@ce@kprm)m (2 kPa)
43’1%1 ﬂi@raélﬂﬁe iNeehien %Fem';l) aoe@ﬂé@.ﬂ:ﬁ gﬂﬁ%@@%ﬂluﬁnﬁ ?f sodium
rrasked) H H nap yr|
aglm H‘)'La‘% 1&'%? PpHie 8f ﬂsm&tﬁmjaf dng ev?rmaaﬂeslgmulpha c ind the
(QM&ilfﬂ!mﬁaralé@ijf W LR kssu:%/ [E 5l S‘h@fremduc 15 chrnmal:o-
aﬁt\%ﬁﬂez&/ vi-;; %%{ %hﬁ]ﬁno 3 Evpg/ml of [Eﬁ]}" amgéte 1supmp}r1 ether

pf—‘(ﬁ'ﬁ)@ﬂ} % py ﬂ|dmh¢bmmdrlahﬁmamcﬁm]whnmm:e 1943 ), @20 dubb B expected

%l,j{,éﬁ%{,gamgget ate _ 65 ng (0.11 nmole) of tert-butyl
enz ELgcar bon¥I am no- 3-[ 5-et hyl - 6-[ 3-

( 5 6,7 Oatavisa pal; Bﬁjﬂmaﬁqqmqumﬂhﬁmgmthynﬂl-walcr-acetlt: acid
pgmmm nol - pyri m di n-4-yl am noj - propl onate in 5 m

e S{fﬁwﬁﬂﬁgﬁfﬁéﬁ%ﬁ AR B L6 4 1 Gt G-l I,

TGHI;,I@ CH,, ailiffle @ Ginid 2 & @n,; 22T, Ubh -CHxCll, @IS 3.4 1o 3.6 (m, 2*2H,
BB O NS IS AR D00 SOLEE0 PRSI Gl By (i harco,
dEEﬂﬂNHBo%ﬁ pachd-BniZrn 241, )| 203, 4% (TH1- ﬁ’eﬁ'h)pﬁ&iﬂemd 7.35 (2d,
Tl tgy oo TR B Tt

gel, eluenl:

di chl MISo6®6 [MeHe); nﬂnr{mm 0|tbﬁ%}t k(o @WjﬂilbﬁleHZPhﬂ

8 g miRests gﬁz-henzvmnwbanvlamme 3-[5-methyl-6-[3-(5.6,.7.8-tetrahvdro-[1 8-
naphthyridin-2-v]

acclate).

40 mg (0.069 mmele) of tert-bulyl 2-benzyloxycarbonylamine-3-[5-methyl-6-
[3-(3,6,7,8-1etrahydro-1,8]-naphthyridin-2-yl) propylamino]-pyrimidin-4-ylamino]-
propicnale in 1 ml of dichloromethane with 0.2 ml of trNuorcacelic acid 1s stirred at
ambient tempcrature for 16 hours. Toluene is added apd the reaction mixture is
evaporaled to dryness under reduced pressure (2 kPa). The residue is solubilized in

lamino]-

T iCocurceory ol Semingsyis fowel (a1 Sermpy Temmurary Incmey HlsiL k. RS 1RFAGR das - 3 novembee 200G - 220 07

e e T e e e e e ST e i L R T R - = L e T = =a e Fed mm el e e R d =HEE LS e S SRS, T DS ES
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[ 1 PLC/ MS: 534 W) ; 400 (M 3- COOCH2Ph+); 532- (MH);

424- (532- OCH2Ph-); 1065- (2MH) Exanple 2 25

Synt hesi s of

(6-chl oro-5-net hyl - p3t m di n- 4331 )-[ 345, 6, 7. 8-t et rahydr

o-[ 1,8]- naphidin-2-yl)-propyll-amne A m xture of

774.3 ng (4.05 mol es) of 3-(5,6,7,8-1etrahydro-]|

1,084 Eﬁﬂﬁiﬁh)&ﬁinﬂmdnhﬂ’ldﬁhmfdﬂia@adﬁ&lﬁhm oﬁ_ﬁﬁﬁﬁ@f gitko Iﬂp}'l ether. The

accor d a{% %@t&ﬁ%%g}g o cxp 0];,41'_-{,.5116 is u 6&96 ﬁarm of an off-

4vﬂ11t¢|sohﬂoro S5-methyl -pyrirnidine in 6 ml of dinethyl

30 acgt tW ;ilﬁj Shb[%f‘%!l emmg'dﬁm&gﬂaﬁé AR R ﬂ’&[lef-ﬁcetm acid

aken The reaction m xtur
prktkd to dryness under reduced pressure (2 kPa)

and t I}@.{Rr(g@ eallsaztﬁiﬂ@{}kqmnl 2, O, EFRICH,S; 2 WAL, CH.);

a
o and I B o0 s & e LY B ABOBEL ool o, o
s WLHHANHY, BRl(rh 2 H, NH GEACHMaDp4 atied 15, NHHIRFCHEMHIR, @73 and
pr P T [ S t
b Nt ahs 4 28 KRS ity S P TE AP 8 S 70 oo, 2
10@9@&3@%&3@@0@@%@: ﬁ;ll? (h&ﬁﬂéﬂ 680 ny
(Yi el dp1R8%5- gﬁupﬁpﬁ? Fushcuspepf ai ned. TLC Rf=

9 l'ica ge eluent 100/0 ethyl” acetate) M"Y
elﬂﬁ(’)‘—ﬂ@ﬂj%i | tha s=ni npaT Tcanyler cLF"'uL-(, WC uBt-9
n\Bregaraitn-o? 34l indphddridibe- MVRop&GT3- d6) : S 1. 96 and

(2.m1 (25311 %(@ul%fgzb}w%ﬁ@ p%n%g gﬁ& 7{[%]1%12@]%@‘)% of 2 Pyrroli-

Cld2neCrRl. OHP -pl KBR; mrhob2 oémdn&nuﬁledzﬂuiphznueﬂ defaddsl gambient

arggn Eém( %ql\/% £§1]1?§k e&ﬁﬁ%ﬁgéygjt E%m $ o? t)c(a?%‘ %E}mnl -pymidine-3-

larﬁ AY -8 ethagohdihgyreagsionnixgireg lsrtl:s:n taken to

tQEﬂﬁc(‘?B?@b’iﬁrﬁhﬂﬁ?ﬁﬂﬂlBhH}ﬂﬁlhﬂl n-2-yl)
P oYl Gt ok 5B T St A0 REOBLONS Eim undor reduced
( @reSadre (P -KPajrahd yhe yidneictiamed-iy |lcn3:p in 2 mixtire of water, ethyl
(%c&a@ grg:f ot Ea?r@éé%g s:mlliuﬁ:g n@%ﬁ&%&rﬂl%ﬂ‘%r?até/ | 5P oPRMld phase is
33mﬁrﬂed zn%éh&wmyt ahave repiragkEh avigy ctpvlom# (pnewitk agbutancl.
aciHar sHRBled Qredhic Washes @Re Fried %ﬂ’gﬂhagﬂ@mﬁrﬁ)sulphatc The Ellrate is
1158- 1176) (3 Mol e) cesi, de.
m§epesnbate ,lﬁrgw@ f:.q ql:irgm?tag:qg,g 1§ ﬁﬂe g)wﬂh a gradmnl: af
dleﬂq,ﬂlaadmuml(l@’)a} Al £8tarOmeiiadd) {984H0b Qihﬂfacaa%-mﬁh@ml (90~

nEhenyl phosphi no) -1, 1" -bi naphthyl in 20 m of
di

it hoxyet ane was heated under re (lux for 24 hours
i s Th&50 empfiegpeatédqmodect isodamapbr at ed to dryness under

fEdUCﬁI‘i{:PfR%GSM lﬁ%a,%sf’ae)ummﬁjﬁa&dl@%ﬁegmr@ ken up

In et acet at and a-sat ur at n of

sodi uiH-BME(GRRkrd): TRE (ERighmal PHad 2 CHRHARGO7 (M, 1H,
dHELTPXEHZ0EENE S1. UM (B Ubph e eHancH ie12); 3.8 (1, 2H, O-CH2-CH2-

CH2); [ (7.33; 7.47, 8.12; 8.18; 9.08), 5 multiplets, SH, Naphthyridine].
MS: 189 (MH+)

800 mg (4.24 mmoles) of 3-[1,8]naphthyridin-2-yl-propan-1-o] solubilized in 5
ml of dioxane is added dropwise, at ambient temperalure apd under pitrogen, inio a
single-nccked flask conlaining 102 mg (2.12 mmoles) of sodium hydride apd 7 ml of
dioxane.

C\Dhamamemy and Serinz=ta e MLocal Saming T ampomny Tutmmer File L K1 HET | B0GE dar « 9 noventre 2006 - 2102
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sol vent evaporated off under reduced pressure (2 kPa).

The residue is chromato- graphed tw ce on al um na

eluting with a gradient of ethyl acetate-isopropyl

et her 20 (50150) with 10% of %

di chl or onet hane- net hanol m xture (911), 220 ng of

expected product is obtained TLC. Rf = 030 (silica

gel , @hitemixtndiig hhAn@fiel hader pRtiRgNeH- YWailee an d86t iaGnosphere al

agj ; 9'%10312# %{#-NNR (CDC13): 51,45 (s, 9H, tBu);

1P o TP IR T4 2- CHz- CF1z, 25 CHR2- CH;

- CH2. Thie) 34624 6% (©d 2amBolen) o2k &idichBEht >-1GERy Ipigiridine @hdnlized

t & 31f of Bloxaned %F CH2- CHZ-CI 3, -NH); 3.7 to 4.05 (2m

2H, NHCH2-CII-N[); 4.47 (m 1H NHCH2- CHNH); 4.73

and 4718 mpure s Ii?;)be@doenft%,wﬂvﬁ fock hayrpiapd 3 gunoles then

(agﬁhcén@:ilmﬂ x %l;tugﬂ!@ﬁ.’t %@Mﬁ.gﬂ{méigu@e%%ne@is&aﬁﬁﬁs ¥ indPmixture
* 7 - S .

| B Ytk iy et & Susaiodap lioacpipRrln bisgbpratsgEhy greanic

| phive- ECEXphR2RNH hnd Shntdaassis phase reexiracted with ethyl acetale. The

2- I Lam na- 3- [ 5- vl - - (5. 6-7.8-1et

2 BRI HYREORAY LaTArcled f@@@&h sQiphie fha fiflea®s {odoncen-

niBied|la dmess thyn chiotiatpenappid oh sdjcapebglution ivethac gradient of ethyl

(ebdtail 1009%) (BECLRY SicetattdnBladd) (§29), mol ©) - of

tert- yl "2-benzyl oxycar bonyl am nno- 3-[ 5- et hyl - 6- 35
[3-(55@‘57’5@%@?%%‘;@? -{}5,031‘- ht hyri di n-2-yl )

p][ og_ylram': RE=-(D3 (silidh _@bnclgicmt %ﬁ}!]’?letat@mefﬁaﬂmqps-sb_n 1

0 | t . upnmacet,l c |

°s o PRISURCTCBERS. il el aph -ctiay, 2 5etifRbes 28 6-cr.
TEH2RHE2);S. 2utteplet 28, hEH2eGHR iCH2 o661t &2H, O-CH2-CH2-CH2); [
_?_Kﬂ@?.r ?IS,E @.11'59 qu;y?.gg)lf‘liijgrggﬁqlﬁlg.d gﬁ?%ﬂﬂﬁlﬁ?ﬁéﬂfla; (S?Bé(lfﬁplglet, 1H,

e resjdue is so
8"(){) md. Smwgi uk. artt] Snrnj | Tmyuay] ncxng El kY

ni.mum anmount o or omet hane then poure
[ yl ether. The precipitate is filtered.
43 ng AcfufBoipeoiuadtigyrafdiicine] & aildlireteipiodifeg dudrif mf of plat-

ff. i i te-TICoREz i L . :
ofuflbiiad o faelt o ook (05e7 slindfiad 8 2336 floge s ety
omidig=AtyloxyNneoyICDGE BipphibyTidioe. Thel Ragiof2mixtprelig then purged

Cildd deWakmfeiignd sutnfdrnted on 3lshllobi Bhsk c&fﬁnﬁ@qﬁ?ﬁm%én.(ﬂe reaction
3.42 and 3.52 (2 20 2H,

Ay e peratgng i 3 FobION R RN Jor Sapohen pvemight.
NFhElrizacGbh Wl turd is7iBem MilkerbdSon( 2arce? khd chhbentrbted 2o (@yness under
2 baucETpraSis @ Pl eihod Mg oppecty R Sedbyared, =
N=CH- MILC: Rf = 0.6 [silica gel, sluenl: elhyl acelale-methanol (95-5} ].

1H-NMR {CDCl:}: 0 1,93 (quintuplet, 2ZH, CH2-CH2-CH2-NH), 2.22 (multi-
plet, 3H. -CH3, O-CH2-CH2-CH2); 2,73 {m, 4H, O-CH2-CH2-CH2, CH2-CH2-
CH2-NH); 3.43 {m, 2H, CH2-CH2-CH2-NH); 4.45 (triplet, 2H, O-CHZ-CH2-CH2);
3.23 (m, 1H, CH2-CH2-CH2-NH); 6.37 and 7.1 (2d, 2H, naphthyridine]; 8.4 (singiet,
1H, N=CH-N).

MS5: 319 (MH+)
Synthesis of fert-butyl 2-be:

A mixture of 2 g (6.27 mmoles) of 7-[3-(6-chlom-5-melhyl-pyrimidin-4-
yloxy}-propyl]-1,2,3 4-tetrahydro-[ 1,8 Inaphthyridine and 2.2 g (7.52 mmoles) of tert-
butyl 3-amino-2-benzyloxycarbonylamino propionate, in the presence of 1.3 g (8.78

Chleurigrrs and Sefimestslowe WL ocs] Sog) s Temorory Intemes FllegDLE, ] ST EDGR dar - 9 pouembee 2006 - 30102
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HPLCI M5: 520 (M+H); 386 (MH COOCH2Ph+). Exanple 3
Preparation of 3-Fl,8]nanhthyridin-2- |-pronan-I|-al:
914 p.1 (9 mmol es) of 5-hydroxy-pentan-2-one, 750 | (9
mol es) of pyrroli- 15 dine a#id 1 1.5 }il (0.2 nmol e)
of concentrated sul phuric acid are added at anbi ent
tenperature into a flask containing I g (8.19 mol es)

ofmielaghicieegiyniflioride, 35068y (H2 Vehylbe) SR Iibld @gthehyiphosphino)-

AR e (9 TR o' BN B BB gt
d émnn 36 mel of d\2sdinathaxgeibamecie heated vader ocfliryfnedd hogler

reduc r %Qﬂlﬁ{r%etﬁ%{ the (E%hhlpg)ls @%eﬁﬂﬁcnﬂ ﬁf HﬂHSsﬂh&?la‘i%Sﬂ' up im a

is taken_u m xture o acetate and

a TSR af E'alegcﬁﬂwl i2gFal5rang Gosahatsd @aluﬂeﬁ &F sodiymebicarbonale. The

om@mccplﬁbafsaiet@tccsmhataqﬂea@a %h&sl&% aﬁmwsﬁrm 8&9| acelate. The
en W.t N- QUL ano

ext d with acetate t
c P B firo GG A BTV Br MR R fraporated. o
s dinplest mdeir wacuiind {Thetresidhe is chrooestograpled drosideawéh s gradient of

;'r%gﬁll ARSI ﬁﬁ%&@g%uﬂ&%%ﬁ%ﬁ@%ﬂﬁr&%&ﬁmﬁ (80-20), 772

a@ﬁ%ﬁf@%m&ml@@fﬂﬁedo et hyl acel at e- met hanol (90-
10) 990 M*Qfl'}%‘iﬁ&%ﬁde]ﬁ’é:ﬁdém}l ab8laRRE IR thellaEe 80T %
NH-

o e BT 085 . Bl Brscts, i -CHI ) 95

OUERCHRACTRR 12,1 72(nf 72H, n-ClH2 -CHROCHDY, Qi Gid22 .8 ia), 413 NR-CH2-

(pﬁé@oﬁ'ﬁ%ﬁ% Jaﬂigﬁ% IBB%I{I Eﬁn@ C?f%pgﬁﬁ'z# (h, 2H, NH-

N%ﬁﬁrmsnéﬁ {NSZHJQQQH(_I*ﬂIEE-PI'Bﬁ)hﬂHéSiIB, iy NIBCH2-CH-NH),
h 5

(1@819 anht@IﬁyHT@ nxet{hjpwsrgn@' 1&9&9&}? @?Pé’ﬂ ahd 7.13 (24, 2H,
(G ppmbibmidig®i 95 (2 SR BDoB Ak b R-GHMI || zed | n

5 35MA: m(m}ppyane i s added dropw se, at anbi ent

t erature and under nitrogen, into a single-necked
fﬁgg@l%oﬁt aining 102 ng (2.12 rnmal es) of sodium

hydr i Germeattdn bl e i@id cotrespamieng loMbe Gidt of Exakiple XN s a |

bl-Alnaprapidingg 5 pRrinidinghalamipe -prapionic acid, bis (tnflup-
amgﬁg@rc at arrbl ent terrperature for 2 hours. Then

346. 4 2.12 rnnol e

4, 6- df‘cr%Pé'l’rG-‘% St %wlr%?% PR By -Prawlprypibanylpmino-3-

of(5-dhabd e[ 3-&,5 78 ectrakydrthd  SThagthuiyei dics 2 hitegroheat) agrimidin-4-

uapetin FeLlo LT RNt S, ANgh 3P NGRS 50 41 of wifluoro-
ncen ryness “under ~vacuunm e residu

obtﬁicm@ui s siimak ehambpicitrtcmpenaiure for 25 hours. Then toluene is added and

the mixture 15 evaporated (o dryness. The residue is solubilized in a minimum

amount of dichloremelhane then poured into a mixture of pentanc and diizopropyl
elher. The precipilaie is filtered. An impure yellow powder is obtained which must
be purified on silica with a gradient of 100% ethyl acctate lo ethyl acelale-metharnol
{(R0-20).

21 mg of expected produc! is obiained.

TLC: Rf = 0.33 [ silica pel, eloent: Dichleromethane-methanol-acetic acid-
water {20-10-1-1).

IH-NMR (CDCla): & 1.72 and 1.95 {(m, 5H, -CH3, NH-CH2-CH2-CH2); 2.15
(m, 2H, O-CH2-CH2-CH2); 2.63 and 2.85 (m, 4H, NH-CH2-CH2-C[12, O-CH2-
CH2-CH2); 3.45 (m, 2H, NH-CH2-CH2-CH2Y, 3.7 and 4.0 (m, 2H, NH-CH2-CH-

C\ecieeney and 5 olmre=la frweThLocal Seoing Tampomany e el FileOLE] B2 [613GB Al « 9 nevermibne 206 - 220102
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of water, ethyl acetate and a saturated solution of

sodi um bi carbonal e The organic phase is separated

and the aqueous phase reextracted with ethyl acetate.

The collected organi c phaseszfare dried over nagnesi um
sul phate. The filtrate is concen 10 crated to dryness

t hen chromat ographed an silica gel eluting with a

giNE; @ (0f 3H} vCH2 0281, (NIM%J -CHeNTRi Byl (m, 2H, O-CH2-Ph);

2

ST e 4TF PARCY (N0 28 3 300 7 O %pﬁ%feﬁ e@ﬂiﬁﬁmﬂi 7.28

aeed Zdé (mefHalot 5(13%s,3H, N‘f’ﬂﬂm (CDC13): 5 2.1

ettt ) 8 (N, oge,
triplet, , - - ;4. t,

2@%{1@1512&2 )p[ (7.43; 7.5 8.15; 8.2; 9-13),

5 m,|| 1 PyHyalifesis oFN- CaRGh b 102 [meBoB2me iyl ghBimoHiazelidine.

715 O ORBRaDRENE hyloxgam e ey popisgyid isisolved
mmnﬂnfdnknﬂthybfnnhamﬁlenmﬂmmmn.dl ne: 20 A sufficient
quant nﬁ]@s BhuiBh1280)ed BoBPIHBE Lifiy LW Fecl %5 483133 mmoy

num oxi de are add

nﬁﬁl Wl@m@ I-goxygrig h{dmesthylagang)y |ph9§nhpmum hexafluorophosphate,
mIdu gl(m ¥ bt nm?gudth}-]ae n drhid¥ 'dhrR- an8 m| of diisopro-

.m xtu ur [ vacuu
sy B¢ 87F 245 ThoRar ool x@ﬂfﬁt‘%?‘%ﬁ ﬁ%g@ﬂmw@ma-
r ame thdiz surfeditt'mmslks-utsefthmhmﬁemuq:temmmng and at anbi ent

t enpe F L [ $n ht 25 The re
it o B0 AR Forfrat il ot AP AL 07 HeabeiaE o uncer
to&d@lpsdrmswcﬁr(a&a) reduced pressure (2 kPa) Then 300

of pRAREELARGS porapﬁjéﬂcbu %}ﬁhﬁsgﬂnyhanﬁlca e.l6 uﬁTg with a

[ I C el, el uent acet at
BFFPW?E( geipie S0 TQB‘ ‘{faw ntupl et, 2H,
CH2 Cia- g@ﬁnlﬂﬂ}l&sﬁm?@r&dﬁl&tﬂﬂ- plet, 5H, -

oo AR G e R Rl o

(t ri plHENMB{CDEGHS CH42-(8- 91) tBib: 232({m k1.2 mezq_nmﬁ%, 1H,

(i3 & GlagN0 Lt afh  SREMRMIL BN O 2

tort Bl S:rn,d_mﬁﬁé of DiHduearabagylAragedy azetidineret h
|1-6-180 6fy €045 8.1&.@!) r@-m&%urm%;ﬁhényla n{mdigrnnetﬁypc@bmm)

1 - ro ax = o 1 nna A m xture of

3 ptihedd solifieed Mgyl of hdt Inder'aPeon
7- [ 3- Thischoluwiva-i5-cosled dowayi FiCdigingt an ice bath and 1 ml of a 1.6 M

yg‘gﬁ%aﬂzgffg%!r’%)ﬂ%"mﬂl tetr E&ﬁ{ﬂp“[} 1, 8] napht hyri di ne

3- am hbe Eﬂb@mmb@mmb@t@ﬁm& hquoatdlpﬁ cbwmprmalurmlherht{eated wih

pﬁQ%ﬂ%&e&ﬁE s&-luﬁmgu éj’.&a}&m&ﬁ% dSJm..,.1 S,jjv%
ryam P621 55 - tlrrbre2 - w_o; 3
______ g _aquc_nus am_i _emer rhases are df::;antegﬁnd separated. This operation is

repeated 3 times (hen the ethereal phases are collected and dried over MgSQ04, then
after filtration the ether 1s evaporaled under reduced pressure.

40 mg of a colourless oil is recoverad

TLC: Rf=10.35 (silica gel, elueni: heplane/ethyl acetate 50-530

1H-NMR (CDCls): 8 1.44 (s, 9H, [Bu}; 2.2 (s, 3H, -CO-CH3); 3.45 (m, 1H,
H3Y; 3.67 (s, 3H, -O-CH3); 4.07 (m, 4H, H2 and H2"

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

C WD and Lo inga’e foweiiLool S=minge Temparary e EiletiDLK ] ERZ LS GH duc - 9 novendye 2006 - 1102
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mol es) of cesiumfluoride, 390 ng (62.7 snoles) of
(2,2 -bis (diphenyl phosphino)- 1,1'-binaphthyl and 290
ng (31.3 p.noles) of tris-dibenzylideneacel one

di palladium (o) in 35 m of 128 2-dinmethoxyethane is
heat ed under reflux for 24 hours After cooling down

-the solution is concentrated to dryness then taken up

in a 3B ng af HFidJu(Ifxywbaltyl -Jeddapil-zactlind €. Eﬂmdnﬂnl} 18 solubilized in
S %t Ml BF %g:gﬁ&l it 1!';19 qci%ib 15 %u‘ﬁglr} bcﬁ%ﬁnﬂ pjérx Q_r_z,%%ﬂm‘i- yalde-

ase I's decante agquéeous ‘phase 1s act e
V\A}Wﬂe anchid m&rﬂépﬂlaﬁ%mﬂw@m@tém é&:w@blbmgadd@i phases are

dr | ed TRWEHIFRGNE SARLS %mam ﬁlﬂu&m&%f RUefl ib Qutu m lo ambient

ness under_ v uunt residue is onato ra
PArpruEe adithe %{ﬁa}oéeﬁ Aporated ogt pyfer reduced pressiire (2kPa).
aC et a?hegtﬁﬂmrm&aau Qufi 52% Ejg%lglbﬁ];giégmﬂ]}% on sﬂ.tcfa gel cluiing wiih a
acetat e nmg o
o Fett DT S S BxRe i R =0, 17 (ot 1 ca

gel , &Dumgefexptdivd pmdmtias ecoverss] mribefirnoosia mgemlxd

1H- NWL @Eﬁis (sRich AP chitgr: %é@%ﬂf’%gﬁg](m 214,

+R2HB MR BB (m 4H, NH-CH2 Cl112- CH2,
O CllZHQiM@ 2,3 531 4D( m{._ﬁ% .NrE @H21ﬁ (3 AH, {2 and

CPsf oo b atpir e s o Koy, TS F5B)

(mrlmimﬂmlﬂzm sdet@fnand 6. 10 (2m 2H NH) 6.37 a

o) | 3020 7S hmofER bR, bR Shiperdine
Fo% $rdwibirrdit % mboBEHACh de PsEoNimgpftnilusreasssic epidds added and

Eﬂ?é"ﬂéh{ﬁw% m:%iﬁﬁlﬁ?ﬁfﬁmdcr strrin l"nr 18 hours at a.mant tem erature:
oft-b xycar honyl am raj 5- et hyl 3- (5, 8
tetra a yoroacetic acid and chlﬂmmelhane a:re evaporated off under reduced

8meahbwma¢l| n-2-y_1)-propoxyl - pyri m di n-4-yl am no}- pr
owom Cj is (trifdya- toacetate.. m xt ure of
05 o DIGY: mbtmedlehls palfpdpE GO 8ra yéhol &1

2- bend¥oRy edt.Botmilicamel eh@at: £51;Cl/MeOH 90:10)

(5 meb by B8, 6. 7, 8-tetrahydro-[ 1, 8] napht hyri din-2
)- propox ))I‘I m Cl“ n3 4_ _ yI am no}- prop| onat e

) ndieo 111 of
t Cif e nlal’:lfi a]e.aﬁahﬁqdzﬁ-z llﬁéﬁ’(ﬁn@Is s’éﬁmﬂ‘%ﬁ in 2wl of thamo] o

ure ol uene is added a
t R 18 frebof Bl e 1ion: it aoiom araBe g wder a
s bivdiojzén atehsphera forions houn, armunt of di chl or onet hane

t hen R g%;}sptlsof ﬁeﬁh)&!{tj ragd%? RERhL ne eav'%ﬁargl!ﬁd -:(u?f? | 0334' redused ]

et her
y@FﬂSWpowder i's obt ai ned whi ch nust be puri f| ed on

si li capwichiteaedlfidd isSiliimb I:J‘yoﬁﬂ@aﬁﬁfﬂﬁh AL ?e'l gllftﬁgﬁlhﬁy b dichlo-

acet a 20).. expec
i §D%ﬂi"?ﬂeﬁﬂgﬁﬂ@xw 95:5and 55 [ 53| || ca gel, eluent:
Di chl af erp(6ll ¥ € a BlolAaRsilas eechbigedci d- 35 wat er

(00, 1944t 300 S8 erbcndieotoh ™ (7 o
1H-NMR (MeODY: & 1.90 (m, 2H, H7); 2.75 (m, 2H, H6); 3.41 (m, 2H, HS);

3.96 (m, 1H, H3}; 4.30 {m, 4H, H2 and H2"); 6.40 (d, LH, H4) and 7.15 {d, 11, HS)
MS: 190 (M)

Synlhesis of 2 5-dimethyl-4.6-dihvdroxy-pyrimidine:

A single-necked flask conlaining 40 ml of meihanol, placed under a nitogen atmos-

phere, is cooled down lo 0°C using an ice bath, 9,72 g of sodium methylate {ie. a

solulion concentration ¢ = 3 moll™") is added to Lhe reaclion mixture then 3 g

. \Doraeeria and Sewmpsafimuc| |\ Lol Sermgs ' Tammrey Ink=rnet Fi=siL g, | RS2 1ALSTR da + § navemhoe DL - 79 62
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(m 2H OCMCH2-CH2); 2.63 and 2.85 (m 4H.

NH CH2-CH2-Cl 1 2 O CEl 2- CH2-CE12); 3.45 (m 2H,

NH CH2- C1-12-C12); 3.7 and 4,0 (m 2H NFl - CH2- CFl -

C Trant-1 gds iin &6axWhdem #\ Trpwuyi am [ Fi

~pu[ ] BF2[W@&B. Jrc. ,.t itre 20%2![02 za NH); 4.3 (m

3H, O CH2-CH2-CH2, NH-CH2-CH-NH); 5.1 (in, 211,

O(83 fridndhs) jof abelaiflidindhfirdéhléredy is2itidled MH)SC Gnd 8 amall quantities.

5 e B Sy g
E>@£rﬁp¢tbyl5mg§1}'®}£@mm added dropwise. Stiming is maintained for 3 hours.
oﬁfﬂ‘eﬁ ﬂ@h@%ﬁfﬁﬁﬁp QW&y%(W%ﬁc%ﬁh.@g BT 6348 broduet

[ d
o‘ﬁﬁ%‘&n“ﬁﬁ’n‘;‘fﬂh o powgler.ceoglgdgdgva to 0°C then
dlasﬂﬁiddaﬁth ma@eumiaciﬁmdd bétWeb® 1 ABATE Fehd RS pl%ﬁlﬁﬂﬂe formed

(}IHE
LU O"b“@“f%ﬁ% a0 o5 et s e VG g L drid
( ahiversl Ry Iuaﬂtltmcdufcpdh pEghue {mlrkhﬁx&ﬂl gufreapémieipraties is dhtdined.
1%*% R ek SO TR o BB A AR B et 55-15-
20tion mixture is left to return to anbient t enper a-

t lJHENﬁﬂd{E-HSﬁ aa}rsq GEQE :q-ﬁ dm@}&@m_ﬂbz e s, 3H, N=C-CH3).

ratu c forrmm. k
HES A off under 15

r @dum&dreprfe“s]; gr{éfi ﬁﬂﬁﬁ&l}:s) t:Hiﬂ i f:lllﬂ:h}d@ﬂ]&dﬂm}ﬂ&m}ﬂ-mnﬂﬂiuﬂ and 15
b¥nIC$]fr gﬁ%ﬁ%ﬁ? hcf 1'1 %3819%{) rghl%} 5@19 Evsflm B fler returning (o

hept an m xt'ar e
c 6mbisn| h@merﬁmrm tbe F@@b%n@#ﬂrﬂ'ﬁﬁﬁﬂmﬁﬂ slu&rl}z SIlf@sa mixfure of ice and

g@i}atcrelfﬁﬁnﬁqluahﬁﬂo aael §téﬂrlactc>@‘iﬁ¥l-ﬁ%ﬁ1£§gcégtezqhé% |\|E'!'Mﬂ" hase is

3%%%?1“['1?15“%5 Sféuw fefsﬂﬂdw f@r‘:eﬂ w@gedaw&w%esm
( sulpddte 4dd engothted2io dneSy Dhﬂ‘@steﬁuced pressure (2 kPa] 3 39 g of
of I\I-&Stcteiaulrg&(]%&”%%la/ad 3-acetyl-azetidine 110 ng (O

N-t . bULEX RE e (jlicaZsel, mbichb)l )0 Yhettyt hedaspamoy| ) -
azet i gigngnirs (ﬁﬁ’a‘slz kﬁih&ﬁgaH”CFcﬁ (nggyﬂg {é”?ﬁrNébQﬂﬁ‘s}

25ThISSOUIOn scoo an'ic
bath &K 77H2€¥MHH)1. 6 M sol ution of ne thy] Iyth| um

| Byfihbes uf"ﬁ-rlamieﬁm% O BWifRthyl-Beriffda LA 2 FEBdid I 1S1 2 3 4-
sglr e uf?r 2 at I bis tenperature then tréated

SSHE™Ey| ution of hydrochloric acid. The
aqueotl8 man{d. @Iﬂnmnl]odiﬁi-azem:ew,édaﬁn edamﬁdmema]ﬁim}mdme 15
T E at S en

TlsBo0ariid 8 b2 aintniRRSAYad & LhiTRSod UEH B3 gymon of 2.5

gfhases are ¢
t Himethylfd, Cﬂllqrﬁpﬁmmbhﬂﬁlﬂ@dé@dner i s evaporat ed under
rmqs&nﬁemraa at 80 0oP1 8 Ane@l Ourl ess oil is

recov
%Le solveni is evaporated off under reduced pressure (2kPa).
The cmde residue is purified by chromatography on silica gel cluling with a
dichloromethane/MeQH mixture 95:5

&

30 mg (32%) of expected product is recoverad,
TLC: RI=0.25 (silica gel, eluent: CHZCI2/MeQH 55:5)
MS: 330 (MHH),

50mg ((.150 mmol) of 7-[1-{(6-chloro-2,5-dimethyl-pyrimidin-4-yi)-azetidin-
3-y1]-1,2,3,4-letrahydro-[1,8) naphihyridine, 53 mg of tert-butyl 3-amino-2-benzyl-
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TLC. Rf= 0.35 (silica gel, eluent: heptanel ethyl

acetate 50:50 1F1 NWMR (CT]C13): 8 1.44 (s, 9K, ); 2.2

(s. 314, -COCM 345 (m 114, 351 L3); 3.67 (s, 31-L
-OCTi3); 4.07 (m 4H, H2 and®H20 N-t. but oxycarbonyl -3

-[ 1, 8 ]naphthyri din-2-yl-azetid ine:

ClL~mo~e~Sn[ | n~' e&df Vum &m~1Te~nr uyLnma
Fhk}bﬁfﬂﬂidﬂﬁﬁﬁ.ﬁ&sﬁ?inﬂa’@-aﬁldﬁm 1|ap Y{8:yp8 medel) Bf cesium flucride are solu-

----------- - 29 30 ng of
ilized m 2
%Zbu%nox%ar onﬁi 3-21 cetyl-azetidine (0.150 nural

i s sollhisimixkag iy heated far HmimeraatA0°Cchemicanhg 16. Dﬂrglmﬂf) of rac-
(8, 215@5 ntrammeu Eht?s ﬁmamnymlﬂpﬁﬁlﬁ aa& boxyal geo1 AYE®) of s
b

DR R N

tlﬁmzl}muiseﬁﬁdet nd @bt Iﬁ?ﬁglgaﬂhb@ﬁtne @atnﬁmehabam@staﬁﬁtl cesinm
ed of ress o

(OB AR R0 RTRAIR, B mellife BEREERE ot 1orc. The
c Hiaaeg s grapalednifsintisrgeduyed padssire (kPai.t h a
di chl gropRidansaifeit ﬁ%ﬁ@%ﬁﬂ%ﬂ%&ﬁa?é&pﬂ% oftkilked E{El(cjél%g with a

pr oduct |s recover e form ge sol

Theplangy/eth: JGG?‘%tﬁ(r@ﬁmr%élgel el uent ; CH2C12/ MeOH 95: 5)
to M55 ahfh prddud: N\ﬂehﬁlérdcd'ﬁl tHeoMWR FaGR(Eh @ olid®

2 éZ(ﬁ;?EHﬁE'T%(s#sa% a5 frBtmelin o7 ,“Hglii(ﬁr”d

| H, HBMS3-588 MWMmm-ﬁgﬂ érﬁzelrmer 50 ng
(9. .

s adQ@ﬂa ﬂtentm vIr %Eﬁi nlﬁf i 5%%3& 6- [3 (5 6,7.8-

iq@ﬁz&ﬁ&iﬁkwﬁmm’ ”%?@}a"é’?béﬁﬁm SR LB popin s

e?uﬂpmha&deﬂ lodif o LOEAT], m&ﬂm@ elgl umﬁﬂﬁc&umué a&]lci’aé addé.@lttm]

of cr uc olated in t a ye

045 B s 1424 ey v Wt i
CHIGIRIMEOH 90: 10) MS: 186 (ME+) Synt hesis

Of /- a?ﬁ%b:ﬂ{r&@aﬁd Ln%lugro%cﬁmtzﬁﬁ AB%YERirdied off under reduced pressure

:t ngp 5%":14%5% &gﬂﬁﬂhw ﬁalzl& ing minimymseyanhy eAek:Gly then this

nhcmﬁmei;-;lmma ift® isopkipsMether. g of platinum oxide is
added... The féfgg‘c“ on rredqujm i S éﬁgrred under . a

hy dr ogB% APIBEDHEYS s gl ?@F%Ef“‘ﬁ%‘ is recovered
f i the farch ofi# whibslpdvinderet hanol is evaporated of f under

O, RS ey THE AN Sl 0
roncl F\Hﬁ@‘wfw}uﬁlﬁ@ﬂ d#550 3W (85 SH5H1 and H11); 2.50 (s, 3H, H3):
335 (dd, 2H, H10), 3.52 (dd, 2H, H12); 3.30 (m, 1H, H7); 3.97 and 4.15 (2m, 2H,
H4); 4.33 (m, 3H, H5 + H2 or H2"); 4.80 {dd partially masked by H20, 2H, H2 or
H2"), 5.10 (m, 2H, -Q-CH2-C6HS); 6.82 (d, 1H, HS); from 7.30 to 740 {m, 5H, -O-
CH2-C6H5Y, 7.62 (d, 1H, H9)
MS: 332 (MH+); 398 (MH-(CO-O-CH2-CGHS5) +)
Example 6
Synlhesis of tert-bulyl 2-benzyloxycarbonylamino-3-[6-(6-amino-3'4',5",6'-
tetrahydre-2"H-[2.4'|bipyridinyl-1'-yI) -5-meihyl-pyrimidin-4-ylamino]-propionate
1) Synthesis of N-t.butoxycarbonyl-4-hydroxy-piperidine:
1 g (5 mmol) of N-t.butoxycarbonyl-4-oxo-1-piperidine {marketed by Aldrich)
1§ dissolved in 5 ml of ethanol. This solution is cooled down lo 0°C using an ice bath

C\Darumenm eod Scitingsis fowe N or2] SemnpeiTompsny INsmo Flct0l KBS (05600 - 9 pvmd 366 - 11002
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30 25 ng (61 %9 of a colourless oil is recovered. TLC

Rf= 0,1 (silica gel, eluent: CH2Cl 2114eCH 90: 10)

IHNWR (MOD): 5 1.90 (m 2H, IN; 2,75 (m 2H HQ

3.41 (m 2H, HS); 3.96 (m 1R 13); 4.30 (m 4H, H2

ands; 6,40 (d, 1H, T34) and 7.15 (d, 1H, 135) Ms: 190
{VI11+) 35 Synthesis oft 5-dimeth 1-4 6-dih drox -

| andli208 mp\(A3 tmhe!nef leardsddium dlorahyritide i myiedoaynparnﬁns and the

. t er,e
Con 08 medhP P I6E 4%holt 4 A0 B3GR EE [ sclited paucous
mEelB{iPm0& amrecnipm gueride wnaddsAderihe a@ac@nnonﬂt@tnﬁh@)ethanol is
i %vﬂﬁﬁlﬁgd @ uhB8g rEEREY Pﬂsﬁsdﬂ: e e eHeR e riang_mn xture is taken up in
avdS 2e&w. I |1 'l nm Se(r) gMLI n~r a~ vrgll
Eﬁ < CBeAR: PHaSErS S@B@ﬂﬁﬂ%%;ﬁ;@ﬂu%@@hm dgextraction
hysitrepeihécbd&noéanﬂ shondHedrgahicQhasndrd ¢olkoRH land) deiod bﬁdr@ﬁa@esmm

Stg%lbﬁét?gfuilﬁwgﬁlhﬂt n&%ﬂgﬁ%%@ﬁ’% ﬁ#ucﬂ% t‘g%lgt‘{:: Eg]f%’a) Md in this way

wét%wwmbﬁs @il Eaeeaendopwi se. Stirring | s

mai nt Q‘Lﬂﬁﬁff—gﬁ lﬂ'ﬁfs u&pﬁ{w}g@ﬁq

condensed under "reduced pressure The crude

pr odudF-BMEH KPRkl & 54Tt R n P CH3 W GHA,CHH-
ofy, Wer e, 2 O - (CHoN- CHzQﬂ{Ht}ea 04364, PH, i-eHHMLOHPUY: 8.85 (m,

H b and5 The white
prg';(g%i@%gl%#ﬁﬁ@(m E[&'\fl\%li'fgig rinsed with water,
et hyl Zpbymshcsesvel bi)ebutam:g:arbﬁngmndmh} Wpipceidpreoduct i s

driedy 1@?9[%'1' th) E%tf?lgwgg%hlﬂ e@”}ﬁ%ﬂmﬁ’é %ﬁﬁ#[_(% é%i%d#lg@}l r%néle} are

0 4 Rbolbal G0 mep sodpnitile. o R
dl chl gne rakha) sreiibh AN truh/awm@@‘rdrqn%hﬂte%@t %émmiapmpm-

2- VR 1.
mfé ﬂ'(eglkblgl_plgl(q?wso d6l)e {l%ﬁ 689, 1§ agé an leLm_J:g is mamtamed for
2 e Lbérmel0h yindeés daic rﬂnﬂﬂmpyﬂmﬁamtdtme'rhéh m Xg U{® @med df N-

3Lt OV Sl sy 5 39 o0 aiiings g for 2
ph@@plﬂbﬁm}blmfxtpmmmrdeﬂn@rcw is teated foly eddingranSignemrsssolulion
ALt %mﬁrﬁtﬂﬁbﬁﬁlﬂgﬂé Ond e = r@&ghﬁf‘ﬂ: V\f @5%‘3%&153 mﬁé}ereducfed pressure

to a mxture

r re | s poure
E?@‘%&Ldpc\%a‘ﬂfé‘ﬁ YTH#@gawé%ﬁh:ﬁw& 16, exinelingcied Waslpg with an
endmdouagﬂnmﬁ@rsﬁhmnoﬂm &hatﬁ@u;?m WS ORArHESY dver MgSO4,

S ol u i um bj gar nteten dri ed
o Dlieeft 0. B YL rlits 8 “ynibralyd Ty ES e (2kPa),
uﬁd@r-\'ecld!ju&letﬂ'ﬂqftﬂgaphgr en §ibick Ed)ﬁlutﬁl@@ﬂhj dmlurempmeﬁai‘lﬂlen dichle-

20 TLC. Rf= 0,9 (silica gel,
d&g‘ﬂﬁﬁﬂe‘k %"?E%; acetal e) |11-NMVR (E:DClS) 8 2 46

(s 3R & of cploggegssnil BppconecdCl L3) VB

17723 1TE|C( NEE)0.8 QMR E@IS 'cﬁlegﬂ‘ c?nf(:lz.eMaoH 951 10

1 o Sl goch L e RS Dol 458l gl 330

mamd 3.00 12 - 452 e CHY-W-CH3);-41462(r3, 1K I{EIHT-}ihydr o- [

1,8] nmesisddfaebmﬁn 6 (2,5-dimelhyl-pyrol-1-yl)-pyridine (3):

1 g (5.78 mmol) of 2-amino-6-bromopyridine in 30 ml of toluene is placed in a

100 ml flask surmounted with a Dean Stark apparatus. 0.3 ml of acetic acid and 0.8
ml (6.78 mmol} of acetonylacelone arc added, folloewed by heating nnder reflux of
the toluene for 5 hours, The reaction medium is lefl io return io ambient temperature
and the icluene is evaporaled off under reduced pressure (2 kPa). Water is added
followed by extraclion with ethyl acetale. The organic phases are collected and dried

over magnesium sulphate. The ethyl acelate is evaporated off under reduced pressure

L A\Decamanta 20d Seminpstalow cINLac]L S oo Termgmzcy briermet Filesil_ K[ ERZISAEE dor - § pruembre 2004 - 920| 02
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di ssolved in 2 nil of dinmethylacctamde to which 90 ng
(0.51 mmol) of 2,5- dinethyl-4,6-dichloro pyrimdine
is added. This m xture is heated at 100C for 18 hours

- The sol vent is evaporated of fauunder reduced pressure

(2kPa). 30 The crude residue is purified by

chromat ography on silica gel eluting with a

di(ZHH ap adribie Rpu idéi Gt Wipshified b ShronklhgighHy3204licf gel eluting with
et d oduct is recovered, TLC. Rf= 0-25 (silica
, - CH2C121 MeCH 95: 5) M5: 330 (Nwm+). 35

Tort - thguflﬂpmd:r.bpwdwt lsomecdanddna-1ss [opm®f geletr podkd&. 3 5

6 7 8-t

napht h rl d| n éét %zﬂl elugnt (f - nvr hni di n-4-yl am no}
AR (ks 56 268t i et Gy 380" 2, -
7@3&%&@%@5 d7 08ty HPMS iok $3): #1500 EHGH'.SS%VHS) 7.29 (¢,

, 4- telrahydro [ 1, 82 napht hyri di ne,
té#hﬁ% 3 am no- 2- benzyl c' Lka| m enJShC| g+af
- i ? =

n j :lx_ %X,{ 3é'c1 (DAY 1%9 Iam no propionate
oride are sol u-

b| |i 2884 img $4.34 ramolj afxelersrolntisl gingiis plrced jim shepeneignf onder an

t
ﬂ?”“”*ﬁﬁ% Aercp S A3 21 BB 1OR4Bon{EElahe B | 36 of tegatydrofiran

) of tris 5 (dibcnzylideneacetone)
dl pal Had reHa6n thedilgieth R@ret Tor Thiifuisd X1 60°C dnd ib Eaheeft ab retum

110 h Th

aSLiehfra SRR Sl e el e
a a 0 ato -
119&0&1«; nga 94@&1?}1 %peﬁ\ﬂﬁ%%gﬁnggﬂza&%ar PREGE of 5%%3q%trahydmfu~

pressure resi talned I's purl

c FEbiFerdd %re@ﬁ@ mixerede stimed farif Winmkes et apbient femperamra
hQﬁJi anebkitiby | coneiing e30m uaai rﬁmoszoff&n@f d&?éﬁ@jﬂﬂi@ﬂeacetune)

Drd%,aﬂ lﬂlﬁlslgér f'gﬁ dgl‘iﬂgtf CE’?"E I I ow 5 %gn_g]) Dhosghine

MBre &BI8d (0/it+ Ther30& (@rl\z‘ﬁ.mbl)(ctfaslbranﬂn-ﬁ m@mlammm-@mmdme

! g?ﬂu l%g&‘béf%@hﬁ?%ﬁl ][%EE o‘f“g:@[]% éfl.? atdﬁ d‘? Tﬁe%c@i&ﬁ%m is
)kif}

Jeri Wiﬂmﬂmﬁﬁmbﬂnﬂh aﬁﬁ“@rfbali'ohws,aﬁieu lgftsto return lo ambient
( ttérhﬁdrﬂﬁfaoﬁﬁﬁfeatﬁ) Cldrc%paﬁ@aﬂf'ac&%rﬁehbégnyéﬂz}d acetate and a saturated

?égl?%ﬂ_%l gg X f?yr? rg g pl&[ﬁ}ﬁ(r)%o ’ g’ B éxbﬁngqqg [mhase is extracted twice wilh
dieﬂlylZ-a)z‘,ht)lEeaZl&ﬂu d‘lmuibga?ﬂc] p]ﬁMEsl Ated colectedy hﬁﬂ'ﬂdﬁeﬂ uver magnesium
p 0 nat 1lized an
COBBART T Byl SRiars t SEPaied oh e restoRad prope (k) and the
s @mulclroanduess gum i gdclgy :ﬁmummgmphr on atlicagbl eluting with a heptane/ethyl
t d
%ea&e Iza?l?mﬁe and e iy ééﬁgﬁlgd Ak Cls lfss&ﬁo?g r%lg\gkr‘u\ﬁ%n&ﬁytﬂow

uor oacet i ¢ "aci vaporate
ré’b‘uced pressure

TLC: Rf=0.2 (silica gel, cluent: heplane/ethy] acelats 90: 10).

1H-NMR (CDCL): 6 1.50 (s, 9H, tBu}; 1.78 and 1.97 (m, 4H, -CH2-CH2-N-
CH2-CH2-); 2.18 (s, 6H, -CH3C=CH-CH=CCH3-}; 2.85 and 2.95 (m, 3H, CH-CH2-
CHH-N-CHH-CH2-); 4.28 {m, 2H, -CH2-CHH-N-CHH-CHZ-}; 592 (s, 2H, -
CH3C=CH-CH=CCH3-); 7.08 {d, 1H, H3 or H5); 7.16 (d, 1H, H3 or H5); 7.25 {t,
1H, H4).
5} Syathesis of 6-(2 5-dimethyl-pymrol-1-v11 -1'.27.3" 4* 5° 6 -hexahydro-
2.4 bipyridinyl
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(2kPa) _ The residue obtained is taken up in a m ni mum
guantity of CH2Cl2 then this solution is poured into

i sopropyl ether. The insoluble part is thus isolated

and 15 ng of expected product34s recovered 25 in the
formof a white powder TLC. Rf=0.1 (silica gel,

el uent: CH2C12/MeCH 90: 10) 1H-NWR (MeOD): S from 1.95

to 2. 080 (g SBQB hhm&l]doﬂ-ll‘jl(it S-dAmethy(-pyrrad Lyt) HS]d 5 G'-taﬁah}rdm-

((58-17 [22 EJHJ HlO ﬂy § EEIE qlc%dl Ie&%&ﬁ%ﬂgﬁpi&%d in F_ﬁu%(}n in3 ml

I—I@f)ﬂmhlbr@lﬁ)al(ndnb t;awﬁnwhl 0.y mibskedlupyoi2d:; agiflis laddol T3@ reaction

%@‘%m_?ré é%s%t olii_h(zurgi 1%@&%@1@&2 ’I@lg dﬁ%c% g‘:ﬁ)ui 1If evapo-

vEpted;g L@Medu@é@rewq!’é@ ﬂ@@tilmqwam@(ﬁn%k@ ¥p in water,
SYﬁl!dW' by iehddriRk bty pH = 10 with concentrated ammnmurn hydmx]de and

L g{ﬂ}(@%ﬁﬁ&ycar br{? Q’y Iiua:#nagﬁwﬁ'@hw %a%%lc phas-a 15 dne?l GVEr Isnﬂgna-

?mmetsﬂphalm&nd nhelidichlorgatitano js pva;prmm:hb?‘ ﬁl)deg)taidﬂ:leﬁlrsassurc
oI RF bRy CALR VAR R RRE LR 1 9 L2 Ca by
AI dri Eﬂ&»ﬁ Rﬁsfdi Esdtﬂﬂ\g@ld ﬁlﬁ%ﬁﬁﬁﬂ@?m&%ﬁallﬂ} Thi s
sol ut i ANNMR @ast o1 @ﬁg 54}@%&@?12 -CA-NAHY CH2 ); 2,18 G,
ot W&E&ﬂ@ﬁ% 5588 23 B AT Ly G- E-CE2-);
t et9sagndi MNCHATINY A HeCHS- ),?d?egmbyﬂpgmt 59% (&, t-O083C=CH-
ﬁ,ﬁ%ﬁ%ﬁ?ﬁ%ﬁ%&?ﬁ DAL AT,
chl orMﬁéﬁé (sidHdd to the reaction m xt ure. The et hanol

S 1 )gﬁIErdJS‘G’;?éih 168 S i

O prEdEyEd from the aqueous phase
Thi s @zm rnagt(u am mﬁanaﬂe 24-dnedyBEppdIteihe: 91T Hanies hexa-

CarR e T COJE’BVE&EG%;%SO&W&@??%A?%‘ Amadhtaselsaig ¢ hich 140 mg

p({hE@J premdiP kPaf)6-diohlobar5nirilsylwayimidin® ingketed &y [ ] and 0.2 ml of

o PR Sy R o R PR 11 O ol magneni

(§nmglg Tor 9ge howndhe pixheg is tﬂﬁﬁoormm:@mwwmnemm and the
( th%ﬁlace@ﬂlﬂ‘d @:;_%EWE@HHL urideP rgﬂlcEﬂT\prc%Hi_rc ({}2 k]Za} The crude

1FPS‘ gy & te and washad W1I\L!_n water The arueons phase 1s
Ofaib&d‘.c,td‘nuh'ﬁm/ ﬁ&ﬂhbﬂﬁb}“ a‘céhateofﬂﬁt- brephipeibaghsng: callé&ecﬂmﬁf dried over
t 0 hfgsg nr!a FSEI p%%{éeﬂ'%ig)e%hdﬁ Sg:g{%\l/e ﬁ; eﬂa%g%ﬂ%ﬁ %‘funder re&uced pressure
aﬂéﬂkﬁ‘ﬂ) ianil | 380 The of deewn oerimedicoovared wddich isnoed for the following
SR 3 2 b T L
i s mai kaliad-4 Gilica gcl clucnt CHIC
1H-NMR (CDCl;}): & 2.02 and 2,10 (m, 4H, -CH2-CH2-N-CH2-CH2-), 2.18 (s,
6H, -CH3C=CH-CH=CCH3-); 2.30 (s, 3H, CH3); 3.08 and 4.01 {m, 4H, -CH2-CH2-
N-CH2-CHZ-); 3.02, (m, 1H, CH-CH2-CH2-N-CH2-); 5.92 (s, 2H, -CH3C=CH-
CH=CCH3-);7.09 {d, 11, H3 or H5); 7.20 (4, 1H, H3 or H5); 7.29 (t, 1H, H4); 8.41
(s, 1H, =N-CH=N)
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anot her 10 m nutes at anbient tenperature. Then 1 g (5
mmol ) of N |. butoxycarbonyl -4-hydroxy-I|-piperidinc is
added and stirring is maintained for 24 20 hours at
anbi ent tenperature. The reaclion is treated by adding
an aqueous solution of sodiumthiosul phate and the
acetonitrile is evaporated off under reduced pressure

N@Mlltered and the et hyI acetate i s evaporat ed

of f uRggr f df@?&%‘% RLERRUSE (12@’@?11{;&-? ﬁ&#l%%ﬁi\ﬁ 4-y13-6-(2.5-

chr omat ogr aphy

dEmptBY S L B Ay e e b i isselverbin § ml
| of déméthié8lethare, A3H) m@T(1 Qﬂhﬁl) R e BLMSQQ%%EE%QX}'GMDR}FI-

-{Er_:%ﬂm;\prml% Mf’rl Ca(ﬁﬁ {ngmlbtltncﬂm {:-nzcl:'!':g?ﬂo@gggﬁ)} &r;q:-l) of 2,2'-
ﬁiﬁ(@ﬂeﬁ@h%sphﬁﬁl)—l BOiaeptithd] &ﬁd(-‘mﬂmgdflfﬁ%- ﬁHEb OF G2 {dibenzyl-

(#EE'F%%E‘ aehfpithan o s ERGRd Ul & pped a 7

mg@lﬁrﬂbwnmyﬂh@lraaemwnemum is &fft kogkwonke ambient
ﬁﬁa‘?&ﬁﬁﬁ bnfH e @Qﬂctﬂ&xf&[}ﬁﬁg i8 W AR A8 do s 151'3613 r%@&l PIESSUTE

t d and
far)gs?'%? %%F%ﬂﬁlf%l@él"g‘ﬁg E'ﬁlﬁé%@ﬁ%éﬂd waﬁheéw@al pialurated

heqnhmng sublmi@:i of eddiny Odardnalddhe Qhuame pﬂi@ﬁ;b iB RE1EIEd with ethyl
t o annl ent

nedi
{ BReBEah BBl phakh ofe flenled L led 4 B P, ughate. The
r et autlate Bsyapoealed oldayior ivdiced pressurd (2cPa).fTlel residuk dhained is
e
Ry ROGmerofvelleow SMEGFWQW of f under reduced pressure
L tl Dreod B2 gl , Akdehbpl tmwhg:%ﬁle 1:1)

Fles~—piy- ﬁl(eﬁ?{dr}&]) 1 %c?[soéigﬁ;%wﬁ 45 30 kel 6 12,16 fm, 411

r e@}[ﬁ{{éﬁz -S-QHEHTHBY, DY @ﬁﬁnﬂl@fﬂﬁﬂwﬂﬁmﬁmpa 20aind 3.78 (m,

I )
S 0 D L ORI B IR o 35
TI‘}@U = 281, 7NHsCH2 43 GODBaNEs né.47 Ol AH)H I:’IﬂCHM?-‘DD!Bu]\]H}

(@Q@J@H - c?ﬁz’i@hé %Hgiz (S%G@hﬁﬁi@ﬁrﬁﬁccﬁa%oﬁ(ﬁ m, mobile

20, 7B O B e, o, U g Mo 92 H@L.}y} 75 (m,
ofaﬁm(ﬁ;ﬁﬂil mﬂ DSY“HD#N@H*N?”* 1)

[2 41%;’%81[ Sﬁg?gxyl [ caC| d tort butyl

phage e'- -ﬁmwamaeﬂgrbeaiwnﬁrcmﬂn@lywﬁsbﬁm&hen

07033 <- dI Or onpet nane "and
tetr aﬁ%ﬁ’ﬁ LfP-dﬁ mmol) of terl-butyl 2- hen&ylnx}fcarbuﬂ}rlarmnﬂ-i {6-[6-(2,3-

dimeihyl-pyrrol-1-¥l)-3',4",5",6'-lelrahydro-2"H-[ 2_4"Tbipyridinyl- 1'-y{]-5-mcthyl-
pyrimidin-4-ylamino} -propionate is dissolved in 3 ml of ethanel and 0.3 ml of water.
50 mg (0.75 mmol) of hydroxylamine hydrochloride is added and the reaction
medium s 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
silica gel elting with a CH2C12/MeGH mixture 50:10. 30 mg of expected product is
obtained in the form of a resin.
TLC: Rf=0.5 (silica gel, eluenl: CH2CI2/MeOH 90:10)

ChBorurmenty a0d Eettinpis fowellLacl Scitmget T emprory Tnb=rnet FlesdTH 1D 140565H dos - 2 pmeembree 200 - 3571 0
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are added The reaction nediumis stirred for 3 mnutes

at 60C and is then left to return to anbient

tenperature. 0.047 m of trinethylsilyl chloride is

added followed by 15 stirring for 30 m nutes at

anbi ent tenperature- 1 g (32mmol) of N

i but oxycar bonyl -4-i odo-1-pip eridine solubi]ized

bef or ¢HINKR (CTACK): 3050 @f SBhBa;af, m {s[ 8H, CH3pdoerko 2ZTH0 Gn, 4H,

{ SR RG34 88, [t ety 330480178 (o
méHe FEH3$CH2- NsCﬂaJr{HéM,yi P émeéHeC@@}IZ @HM{ C&HH.I from 3.85 to

(ZrdE}S:EEEjQElA | ne ?ﬁﬁg% 473“1?}1 dﬁ{&fﬁ UO@‘ XNH] 5.12

A5, 52k C%C‘EHW) 6. 6§=r'ﬁ Trled2 (3d,
SHBUd@ilei% ehddelt thamsi (thard@aid 5%[@% etacefiyc ai4y 8n2i(S 11, =N-

a?ﬂf The reaction mxture is t under nagnetic

I‘ng at 60C for 2 hours, then left to return to
anbi eMS: Sﬁ’emaﬂﬁﬂui éf}dH—tBlI aa:rdeﬂ[l{b-m}-ﬁhmylﬂel and

theosgﬁfg 0. n@ﬁﬁﬁa a;rfete&oédtﬁ%ﬂ& ' 9:( mb%ﬁ - 3[5 éﬁ amino-

oRFH i qhéﬂw"ﬁ%‘[éﬂa““e b éﬁ‘%%l@n%ﬁm%a amino]-
r psiptaetd is sﬂubihtaedéﬂl Dnl ahﬂﬂhmmﬁetam&ymﬂ nfiktuteCid pfRbd under an
elaygg]uag:ﬂos hh a hg{g ?‘4"‘% n]y&' oC g‘}e?te%a{}fﬁg]ﬁt ure 4:1. 350

expc 'S Teco e form of
yeI | o@0Llanl {D wommuu ofRiceBildehydd hnd 40ged (0.4 womdl) of sodivm tri-

hg&jt desehiale 90: 10) _ I H- NWR (CDCI 3) 8 1.50
. 1.78 and197(m 4H, - CH2-
d[bm)mlzi“

q & isteddpr | heyr 4 sahbent tppsmigre) andzlhs sargp guanti-
2953 ﬁﬁﬁceﬁﬂd@hyﬁh@%@dmﬁ'ﬁab&% ide dredfdddacagi]

T S A At qiperern i "?mﬂ%'ﬂfﬁfﬁ%t%—%m&é}ﬁ%ﬁ?““mﬂf

730%ng of, sr:td.&ﬁl mlabewﬂbﬂrtﬁlydnﬂmslaﬂded

Of 6 (§u§m‘§1 i%%‘“gﬁexg‘:ﬁ‘bl {e}rglt:ﬂatm:g for lgnﬁmlltcﬁ;he%l the dichlo-

n&?TGﬂfEﬁ'@lWﬁTﬂP&fﬂlw il Spder Wé?tbi}fﬂﬁi\lﬂéfrﬁkﬁﬂk(l K1 E6121(

ahe- 9Tﬂg|fcr%c%ﬂim¥ hd fmﬁnl’ ed by 'chiéci'mﬁtuéﬂgh)sgﬁ siffta( Skl ¥&ing with
Lp%‘urgeth%ﬁc&rpgtg %TSOLXEM 5’3’ 16

27 | - EQn@df&kpﬂMrl&ﬁﬁkmﬁﬂebﬁﬂxyl ic acid lert-butyl

glsgﬁ{ or OITE ﬁane( H%aSOI L Pgﬁ_ﬂgﬁzﬁaqfﬁgpl}gr oacetic

aci d 1H5-TMde-Dlnke brleiidt.,i3dh J}EHﬂﬁuﬁs OB, $Bu) 1.6d (4,08, 219); from

gqgggn@tm@'@pt mﬁ%wrﬂm 1T %f{r@r@{fm Hﬁ’] 3.30
i Hletdh i8ey b HbreH8p3-0h (Wa?Hr Hllydh 450(@1%@ 4.95
r@cﬁplem pebhas)c5 10 (RHIE -tCoWRitsIEDNeant et B AGFRTHYENG.30 (d,
O Ao e e Ha T A O SRSk éﬁ?ﬁé@% 1 8 (8 73k H4): 30 (s,
magnH10)
MS: 590= (MH+), 534= (MH-tBut+), 400= MH-(IPu and — CO-0-CH2-
CoH5)+

C\leymonts and Serresisfowelly op] Semings'T omporany Interne Fitrt T 1T | BOSGEAor - 9 o crobe 2006 « 15710
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si um sul phate and the dichl oronmet hane i s evapor at ed
of f under reduced pressure (2kPa). 220 ng (Yield =
929 of yellowoil is recovered 10 TLC. Rf = 0.3
(silica gel, cluent: CH2C121MEOH 90: 10) 1H NMR
(CDC13): 8 1.90 and 2.08 (m 4H,

-CH2- C112- N-CH2-CH2-); 2,18 (s. 6H,

- %ﬁeﬁﬁoﬁﬂm@fﬁcﬁmhﬂmﬂ&nﬁﬁcﬂ fﬁ Emetgll -3 ,4',5 6'- terrahgdm-

¢EE@QEEEQE@£CCHB ) 7.08 (d, IH E3 orFB) 7-16 (d

é;'m ;‘gg?hm 51 hrts) (36 1ethubit - Hens oy arfon{ MR 0-3 §¥-(6-ethyl-

1'2mee-e bt S rd-teirakydrepd H g o Thipyridingl-§'1vD-5-meth g -mymmidmy -

p%ﬂir@ﬂuﬁ]lp imal;kzm%alu%lhdﬁd ut 5 ml gg gjchlnr?rgelg%ﬂ 1o wlhic:h ?5 ml of
ex i nyL- - . mmol ) o

6“(“@“%’%‘?%&%1‘1@ ol ol zl)-l ,2',g'g,4',5',6'-hexa-

hydr a-This mixjnire pyairtid ay imbiendes:pedause (dra foud,  of

di net d h,14 0 | f

2, 6 ar ot uRler Gk holBher ik HiflReodtlic 2 b RyRhe and

0. tqlumcmemnuw?ﬁr@fﬁw@rmduapd pisssre(2kBaled. The mi xture

i's heqmeqeﬁauelaaﬁgneme@kém &t b Gnindhivhdnf@int 8F CRDRI2 then this
hou The m t re|sl E oreturnto anbi ent

E‘P‘é\t‘slﬂoé“ tIRPTORY yl acel ani de i s evapor at ed

of f umhe rprﬁcﬁdlmd fnte@asmﬁmlﬁ@zﬂ HPaf exp'ﬁé:&dq:frbﬂiﬁ:h dl: is rcﬁuvamd in
t aken.up in ethyl acetate and washed wit
I? {%%% hm eggltg phase is 25 extracted twce with
et hyI Tal@éﬂ?éFeQ 7 {dldcaqredyahiepl: (N2 Me@HES 15ect ed and

dri ed T I

eL' SopAt o O?T?ﬂ@fﬁe’?”‘}%&%“ﬂ i m’? IBEERI9045 210 (a.
ﬂ@?dﬁiam%%é%ﬁd i @ 3k ¥ Asen 3 HL); 3.75

t e, £Hl He wir 1R}, Staaamd\@.gohQu, 2Hymf1] g HThrﬁz)Fﬁ‘ R gn 2H, -

0 G5 Bl e W A TR T, i By 0-crz-
eﬁﬁms&mﬂtﬂ_@)ﬂm(ﬁlmm 3H, CH3) 3 08 and

i oL HEEE EO0LRRaRE, (it

7 Bxemples 7#031 143 or H5); 7.20 (d, 1H 113 or 115);

7.29 @ ﬂ;ﬂeHitm )1 a.ﬁrn‘mlr mlafiner i) th& Micdt s b AN 6, the

Sr vy I mvoe~ P& 11kS3( (11 bx-Y
nﬂn$£éF&@ ﬁ @Q -------------- 35 Synthesis of
tea-butyl. 2- benzyloxvcarb onvl am no- 3-f 6-f

6- (2, 5-di nel hyl -pyrrol-1-. vyl )-3.4",5,6"-

tetrahydro-2'"H [2.4'1 binyrid inyl-1"-yl]

-5-nmethyl -ny,drnidin-4-yl anmino }_ propionate: 330 ng

(0.866 nmol) of
-(6-chloro-5-nethyl-pyrimdin-4-yl)-6-(2,5- 5

di met hyl -pyrro]-i-y])-1,2",3 ,4",5 ,6"-hexahydro-[2.4

"]bipyridinyl is dissolved in 5 n

C\Dicu iz 1o Ssinnpsi lywe|\Lopad Serlingr' Tengarery Inbsroct FlleOLE | BS21 62560 doc - 9 oy mibre 2006 - 1901402
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of di met hoxyel hane, 286 ng (I nmol) of l|ert-butyl

3-am no- 2- benzyl oxyear bonyl - am no propionate, 184 ng
(1.21 mmol ) of cesiumfluoride, 54 ng (10% nol) of
2,2'- bis (diphenyl phosphino)38, 1' - bi napht hyl and 40
ng (5% mal) of Iris (dibenzyl- ideneacetone)

di pal | adi um are added successively. This mxture is
heated at 100C 10 for 18 hours under nmagnetic slim ng-
The reaction nediumis left to return to ambient

tenperature and the di net hoxyet hane is evaporaled off
whder reduced pressure 2kPa) . _The residue abtained

is tgken up in ethyl |acefate dnd washed with f

b |at ed Esterdueslis s ol Wt | MdH] sodifdfsiEgar bohdVe | ME&H| RF

aquequs phase is extqactpd w tjh ethyl acetatp, the

or ganic ases, are collef nmpgnesi um

pHat e. ethyl a pf f Under
re uded pressur. (2k3 31 TR® rlesi inedl i@ = | 05
puri flied by chro il ulfng Wwth

a neptangiethyt ﬁ.-,t_:u,m of—yettow
sol i d¢fy ed, el ugnt:
hegpt a‘r;gg?;%t at

9H, t|Bu); 1.97 (5@
- CH2-|CH2- N- CH2- )

L.aaP| (a2 | o=
20

3. 20

025
5.12
—CHiJC=e+CH=Ce53= )

, o"

Ve 47t (M4 584 (M vnt hesi 025
3-[ 6-|(6- am no- 3' , 5,6 et rlahvdro-2' H 2, 4| Tbi pyri d
TNyl [T - A7)
5- met|h [ i n-44y] am nel -|2= I ar bpnyl am no
-nnorji onat e (0.0B5| npmal )| of ter yl 547 8 0.25
2- berjcyl oxycar bo am nof 3-{6-|[ 6-(2,5- 30
di netlhyl -pyrrol -1¥yl }-31, 4',5'}, 6" -l el rahydro-p H-| 2. 4

1 bi pyridinyl-1 -yl]-5-nethyl -

pyrim di n-4-yl am no) - propi onate is dissolved in 3 m
oﬁ@ﬂ&d&l and 0.3 nl ofwater 50 ng (0,75 nmmol) of

hgemsrd @m-ﬁﬁt Y dI0GRlRbk f18-thah hﬁmwt he r ea;:t i on
meal u S e r ours a ! ven S are
evi T (56 mig H’&&U% P wﬂpﬁ@é é%fj e sio Pl R e & (58
C mutides) @@}a@hﬂmﬂ&mﬂl}ﬂidﬂﬁ&ﬂﬂ&h abm ﬁﬂmfwe edaaphivoRd d&aml om ??°c and
S t a e .
e Pt is el e e AR s B, h BT AR 15t § P gt mgioies) of
efth:r'lmahmaf mzloQats tosim ml:af gfbhnol d4 edded: an@l—ﬂﬁﬂhﬂimtbﬂd stirred

9%1&&91)@%{\ ]at aﬁﬁlﬂjﬁylt&%ﬂ{ 3 %tﬂm Wﬁl%ﬁérﬁ{e@_lﬂ dryness

- Fﬂdc_r_rﬁduc_&d pressure (2 1%1315) TI"F— ravidug a3 rakesyup 8 KOGl (of 2 samrated
Ibblutidit b{ sddi® dhSorid@Hind @xitacted vith BOD ddd 2000mIA6E n-butanol. The

organic phases are dried over sodium sulphate, filtered and evaporated to dryness

under reduced pressure {2 kPa). 2.4 p of cxpected product is obtained in the form of &
whiie solid.

IH-NMR (CD;0D): § 2.31 ppm (s, 3H, C-CH;); 3.74 (5, 3H, C-OCH,).
MS: 157 (MH),
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-CH2- CH2-N-Cl 12-0H2-); 2,18 (s, 6H

-CH3C=CH CH=CCH3-); 3.20 and 3.78 (m 4H,

- CH2- CH2- N- CH2-CH2-); 3.00 (m IH, CH Cl2-CH2-N- CH2-);
from185 to 4.00 (in, 2H, NHTH2- CHCOO BuNH); 447

(m 1H, NH CH2CH COO BuNH) ; 5.12 5 (2H, -O CH2-Phenyl);
5.92 (s, 2H, -CH3C=CH CH=CCH3-); 6,18, 6.57, 6.62 (3d,
HThﬁﬂudeBf 4. 6.0dhlbre- ﬂﬁgmﬂs%&mg-mmec 511's); 7.60

(i) A7k o 8 112 el ol ool 4 sty tbony-

eﬂjnrnmdlyﬂ: 11:26%1111 of phosphorus oxjrchlnnde is taken (o teflux [or 2 hours. Afier

(ﬁné.ﬁ ; a 27| ?flll%] : 6’{3/%11 BW}(@FA% ﬁg::fﬁredﬁntuﬁimﬁ{mrc of ice
ﬁpﬂﬁum hma:byp%ﬁmlﬁ@ﬁﬂ%ﬁ ébw&ﬁawlbka tggicngfl is reached,
(@olﬂﬂumy Jextthetin@! {with Udthyl acetatc d.ryl.ng aver maguesmm sulphate and

2- benz%%x%ﬁ%ﬁ%gyl [:"Tg%&?’ %W?T%ﬂﬁw 1::15 8y/(¥ield=28%) of a

ﬂva:tmyhﬂp}uhlmnmﬂi n- 4- yI am no] - propionate is
| ub I t
sol ubipf [zg¢ (Pq-fl{?gsmca 1, ShSly: ﬁ%‘gp d- @rﬁﬁ%gla I xture

is placed un ere an e " down

t o OCLHSWNMR &/DChk ﬁb’%@ﬂ%ppnlss 0Ho€-tails)¢ B.964s, ﬁﬁbﬁ}ﬂﬁﬂﬂ

acet amhgqugmq ng (0.14 nmmol) of sodiumtri-

F Sonpeieat Zaleriorba L Gaplieidns and e same quant i

f al and the sane quanti -

ties 61 pcedEntebigdeondd2sodhyll Fjaiorslaxzbay- pip)tﬂﬂmse(prepared

S, PO G 4B p RS BB S5t oo

of sodhismmhiraisaoledidonoliy 87C ysing en igdath. Stirring is
mai nt gk RAGFak BlicleRe E@Hﬂ‘ﬁ"%%o? m nutes then

t he dhﬁhlo- ro ane | s evaparate under reduced

pr essdPe TIRRSy | E#Ffé“%dﬁﬁﬁémxégﬁ’é@é“ for 24 heysed by
Chr orr!ihagmap Ry(5om nﬁhnﬁlbi}a:rf g6da il pelleRgs ﬂdd&i in order to neutrallze the

orhRL ST BRO SRS AR RE s amBipb O e b iRy 4 200 ml of

gelhﬂntdlmm:ﬁcdﬂ-QCI 21MeOH 90: 10 1H- NWR (CDC13): 8 1.30

t om 4L D848 minci ot bl cibopie jolied) V1

H; 2Tbs l(nﬁsmles sqgfeératllﬂgpi)? fog 83bourg e for 1P hows, 25 gumbient
(mmp'@ﬁmus or H8'); 3.90 (m 2H HI): 4,45 (m 1H,
HL2) 12' (s, 214, _

o LS Oléewﬂﬁlﬁf{m Efwnﬁ%wp@dmrﬂsssr%@wﬂufcﬂmﬂ water
1@)(1 withS0nqrd)]. Thd, 2 plgses dre3bpdrated ahtl (K2 iddudl8us Exdbicted with
( |-, H4); 8.30 (s, HH NG 590= (M), 534=
( U+), 400= MR (tBu and - QO O Cl112- C6H5)+
nn~. . The opguicplrss is- drividoo veSapdinyiTaphate-then Ifteped and cvaporated

F,,%%@M_D&r 91p, 2006.] YLP2 -----on ---

A brown solid 15 recovered, 65 g of which is used without purification fer the

lollowing.

TLC: Rf= 0.1 {silica gel, eluent: CH2C[12/MeOH/NH40H 85-10:1

JH-NMR (MeOD}: § from 1.90 to 2.1¢ (m, 4H, H7 and H7"); from 2.8 to 2.90
{m, 2H, H8 or HR"); from 3.12 (o 3.28 (m, 3H, H6 + H8 or H8"); from 7.58 to 7.68
{m, 2H, H2 and H5); from 8.38 to 8.45 {m, 2H, H3 and H4); 9.03 (m, 1H, H1).

MS: 270 (MH+)
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Synt hesi s
of 2- benzyl oxycar bonyl am no-3-[6-(6-ethylam no-3'.4""'.6
'-tetrahvdra-

- 2'"H[2.4" 1 bipyridinyl-1"-yl)-8methyl-pyrimdin-4-ylam

10

15

20

25

30

A5

i ao] _propionic acid bis tnfluoroacclale 300 ng (0.51
mol ) of tert-butyl

ZMM Oﬂﬂfﬂal’ﬁaﬂhlgir@-mmﬂh&ﬂf idi
a _g :diRe- © -1 el rahydro- 271[24]b|pyr|d|nyl-l

y =pyrimdin-4- ylamno]- pro ionate is
sol ubBPimber] msfhtﬂﬂcdﬂNEﬂﬂ;rﬂﬁﬁéﬁﬁ | thEw Sl dOntlichlor® 2 gnethyl-5-

ex | | r [
PPt 6, 6 3R b AR £ e

dPFgke lﬁnCPHlat“é‘FEJédeg (3-Remmpleg) aBr’-@a@@edMa'én[hﬂlnaphﬂmdmﬂ
diTthd eianRt RalidiRdandl20t0 foelduphes ahe evapatiated Qﬁjfness under

¢ BB e (RRRRRITR a0 St BRen R it uere of wate,
Scﬂlﬁ amhala ﬁnﬂ)mtﬂaedahﬂthtsolunem plftspddhmeblhahoﬂﬁhm The organic phase is

0 u‘%%& iﬁiﬁpgg%%dg‘f]ge I%Eﬂ&%ﬁr m o a é?lge Sg:%aﬁgai% mrga.mc
bascrpee dried gar |magaesg@n sufnbgisrthen epsohveoe G-pw@pomakd off under

1H:CNN& PR (2 1&8a]. ré&duﬁﬁ'chﬂlﬁa{o ﬂl@d@ﬁasﬂ%ﬁ' §aﬂ§ﬁ1amg with a

ofﬁmﬁﬁé@&ﬁg Pﬁ%ﬂl lg'ﬁsﬂﬂf‘ﬂf%ﬂ%o?ﬁ?ﬂ Sk 3%%95 ot tmm%mduct is

Hebiatnetid! Jie FBmBOF apelod @0d( 2m  21- |, HI 1): 4.50 (m

elsHboH;fét RY- {Eﬁ(m“f“g‘ﬁ%gmgﬂaﬁi%gmﬁ EP@& o 20 50
C61) ; HeDChX-§ 2416 ppm gmpAH/| N—CIJIH_E&M)H -VH2)534%F (5, 3H,

( (e} ) } 34@%:1—4 Mm ﬁ&@b@ﬁtﬂ @H,@@@-WCH@@@} 9% O(n} qH, CH2-

ALV L A A L e

prmlﬁa(ﬂe,dH 25 CH-TH-OH=0H B S8 yed, 1H, N-CH=CH-CH=C); 5.11 (dd, IH, N-
S%:% I | Laal5M+nE11To-1i . | ray hil vai F11dDLKI BCal E

ec-a noxime2Ws-]1i 1102 38 B "S Esterfan rd R w mt)
Add tMﬂa]?-?R&?IﬂﬁHﬂ) IT 7 Lto @B 646 55 59D 0.25 vy 8

A mixture of 870 mg (2.36 mmoles) of 2-[1-{6~hlore-3-methoxy-2-methyl-
pyrimidin-4-yl)-piperidin-4-y1)-{ 1 ,8]naphthyridine, 766 mg (2.59 mmoles) of tcrt-
butyl 3-aminc-2-benzyloxycarbonylamine propionale, 540 mg (3.57 mumoles) of
cesiurn [luoride, 120 mg (0.124 mmole) of inis {dibenzylidencacetone) dipalladium
(0}, and 70 mg (0.108 mmole) of 2,2"-bis (diphenyl-phosphine}-1,1’-binaphthyl in 50
ml of dioxane is heated under reflux for 6 hours. The reaclion mixture is evaporated
10 dryness under reduced pressure (2 kPa) and the residue is laken up in elthyl acetale,
water and a samraled solution of sodium bicarbonale. The organic phase is separated,
dried over magnesium sulphate and the solvenl evaporated off under reduced
pressure {2 kPa), The residue is chromatographed a firsl time on alumina eluting with
ethyl acetale-ethyl eiher 50-50 then a second time on silica eluting with ethyl acetale-
heplane 30-50. 820 mg of expected product is obtained in (he form of an amerphous
white solid

TLC: RE= (.30 (zilica gel, elnent: ethyl acetate).

IH-NMR (CDCly): 6 1.47 ppm (s, |H, tBu}; 2.07 to 2.16 (m, 4H, N-CH2-CH2-
CH-CH2); 2.38 (s, 3H, C-CH3); 2.97 and 4.53 (m and bd, 4H, CH2-CH2-N-CH2-
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11 03 W 5447 548 0.25 Exanple 12 5 Synthesis of

2- et hyl - 4, 6- di hydr oxy-5- net hoxv-nvrimdi ne, 10.8 g
(200 mol es) of sodiumnethylate is added to a
solution of 5,5 g (58 nmol esd! of acetarnidine
hydrochloride in 100 nml of ethanol cooled down to OC
and the mxture is stirred for 15 mnutes; then a

sQH)] Rn9 ¢h, TH2CHR-CBZHNN 189 (spBH, Me_mwa SRl 1Y, NH-CH,-

i § sﬁﬁﬁr 3%1690ve’r ﬁ‘ffbﬁﬁg‘-}(ﬁm ?ij?@n%@r Qtf;ef’ﬁﬁég Tm, 5H,

" SABERY.A6 1865 (31, @V LG Co{ QT I (e, N-CH-CH-
o E@E?ﬁ%‘é‘?&‘éﬁ O%F‘Z@J?E‘*. e e

ext r ab1% 425 (IE wH2Bh )n but anol . The
okghids ﬂh&&% beeﬁf, -= aMtRhvsRGhdim suhah@t £2-melhyl-6-[4-
fl g rgt 11' ‘_;ﬁ.t | l -29 -S.- =] .I re ?‘14— Tamimo}-

o101

obmmm_lntheformof a 15 vvhlte solid. 1H NMR

)mmﬁg %{g h@g%j&éismﬂﬂ_és] S:ftc)n: b%b%&ylnivcarhonﬂmm 3-
| Eq Wethexy {2 melhy bﬂﬂpmmwzhﬂ@?ﬁm}&) PYrmdin-¢-

t ?ﬁﬂ:@n "]815! nﬁ’ﬁa $If{num oxide in 5(} m! of cthanol is stirred for 2
di ¢ meth rrethox yrﬂ1 dine. A mxture
o]ﬂulirsgm er(lrijék%g%pg@?s TG pressiare € Teaction mrxture 15 liltered on

ZE)lmtdmhen%f&pdtalmm{nOrXrynés nmﬁhoeexiucdawmmueh (‘nekPa’} GRe Wtsidue is

h
o PARRRPH fRREORP SLRF 7D RS e REE Pt ofpined i tae
réamafmﬂnmhﬂuewtstapobded into amx ture of ice 5

and wai gx Rtfhftﬁzs}‘ﬁﬂlch' eacﬁgﬁdpgﬂﬁ?f%damgadded slowy

until  a _basi c d by extractin
with BRAVMRLCIIGEY 3 LAY Phig (vidhs Bk Ica] e SAT Gabd. Bt Cho-
emgeqmtaﬂm ocﬂrmgsgwmﬂgm rce@ﬁ daam sam@}tmmz} 2.71
| a Ol

R L SR %“@argﬂe bl gy biRAER b2 a2
2541051)11. EHoﬁHzPENWHQBIEBS)E 576s, ngj—mﬂ_ﬁ—_;g;s?, .88, TH.OHI)CH,-CH-
N&?ﬁ %?. &ﬁi ufJﬁQ?k%-@:q h\@nhﬁg @& EH(@}M ?%ﬁ Bﬁﬁ%l?ﬁd 2H,
ofS Eﬂfﬁhﬁhwﬁ[@, SHaCHRBIh A-73- aylrl)S%?‘(@s tanchbd Mobile H's).
(prepn@@n ety dnqMe-cho@mapnGhem ;. 29; 1964,

2898- Y i's solubilized in 550 ‘m of et hanol, 15
T ure is cooled down to OC using an ice bath.
8Symthesif ofENbéTwEHloR odurbrivtansien-d- {258 HaRplSempthis6-pldRe.7.8-teira-

T Irxlghlr 61 S L Ree unde ~ i-\vhl— UX- Sfme%_himol }for 24

amﬂ.éﬂ_ﬂmm.c_cteﬁl.to neutral | ze the pit then 32.13 g

(2 260 PEPMET).428 nradld SFARYSLAT PRz AR R ANIREYAS 130 sthoxy-
gmer{ﬂ}rl-éf-[il (5,6,7,8-tetrabiydro-[1,8naphihyridin-2-y1)-piperidin-1-y1]-pycimidin-
4-ylamino}-propionale in 15 ml of dichloromethanc with 3 ml of trifluoroacelic acid

15 stirred at ambieni lemperature for 18 hours. Toluene is 2dded and the reaction
mixture is evaporated lo dryness under reduced pressure {2 kPa), The residuc is solu-
bilized in the minmmum amounl of dichloromethane then poured inlo diisopropyl
ether, 210 mg of expecied product is oblzined by filiralion in the form of a whilc
solid.

TLC: Rf = 0.45 (silica gel, cluenl: melhylene chloride-methanol-water-acetic
acid 90-10-1-1).
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20 ethanol are addcd_ Finally 40.8 g (295 mmol (-,s) of
pot assi um carbonate is added. This m xture is stirred
at 100C for 8 hours then for 18 hours at ambient
tenperature. The ethanol is e¥aporated off under
reduced pressure, then diluted with water 25 and wth
but anol . The 2 phases are separated and the product is

t hus aK-NBMR ¢ODGI;): fﬁ 1 BSitaad @l L) ppie (o) GFRANCHE,-RIBSEH)-BH and CH,-

S?ﬁ%%ﬁﬂs@dﬁoﬁe UL ol i DR SHERD, 3 05 (e 11, O
f t dich. 5'B®dgd|r !} (hMan@hM -‘-1=H UFER O 2 W elchI 24612 f 3.0 hi{mnpRH, CHs-
[ U OR,); B9 & %C Qe % thd 40k, @ REEAN o CH-E;

fﬂo% g dHy NB-Cib-Chy +lr17 @nam@ Phk dd2 ﬂBdt7039 (2d, 2H,
2[9@3H=€(DH f}"?jﬁ&:nQGH‘lﬁfHZPh 1507 @n hdbllOER)28 (M 3H, R6

f rom gji%gl’grt (@{ﬁg r%‘%] @%ﬂgﬁﬁhmfféw %’P@HQ)OCHEPT}

HIL30 E3MHS: 270 (NI B+) O nand 5weq;iur dnL semm®T |

Yi Eﬂ_ﬂil &2] 05Cn dx- 9 nycm&e Yg6.]aR@---- - ---- -
E‘% % - 40 S§+ theS|s of

~ghd pyrEmdigeEn- 4- yl ) - pi pe
riad b]ﬂaﬂ-ﬁébked Aas dﬂﬁlﬂlﬁhﬂg E@ 'nﬂeoi' eﬁ%nm 15Q’fml+:d down fo 0°C by an ice

o oty g Pt SRl o st PalE s DB 2756 gl 9T s butyl-

ofcariamidips dipgtoehloyilaniro endded: Hdeeheliod aukhberigllef o retum to
SRR R e P e &

Wmﬂoﬁtulhug mmmmxsm[ hl‘emnbl@nictenmaattml owernight. The etha-
dwﬁ&ﬁe&%%ma %ﬂa&%emi%s SRR gﬁk@am e @Eﬁi Ff*@ntmad is

obtagﬁed s taken up in
ed Hya FuBiFM &E“@HﬂfsQﬁ ‘M%tF'bWPB?DX%%PFHrﬁU ml), ﬂlﬂﬂ acidified at

buuemarﬂqmpme acmeaﬂu gﬁﬁ[ ﬁ @ﬁlﬁph&d &@D@érﬁll Qﬂd asnﬁ afcm%wd The

o TS PRI el 16 MinEl Bhied Ser AU Ragodivhptves ana
smlﬂlhattréaltﬂh ahecn Mg S.!illitv qmvdes uhMBmdrlati:midochfﬁr FrBennder reduced
h t
g? ﬁﬁg @%%E?f??ag‘gf R L A
-éﬁ@(sﬂyéac caIcHE dmalr@mﬁi@m angAY- - of
é 1@ptained in the formof a yellow

ZS'el CIE #ﬁ%ﬁém]s%f Sk adenamtvty (e B e

NS_@'m_ﬁﬂ'ﬁfHﬁf butil-48-dichlorddslmelhil-Btimidigs 11 and 4. 84

1 D G FG Py

CPE]HH-I@!{ and I3 of phusphurus oxychloride is taken (o reflux for 1 hour 30
minules. After reluming o ambient temperature, the reaclion mixture is poured

slowly into 2 mixture of ice, waler and solid sodium carbenate. This aquecus phase is
exlracted with ethyl acelate. The organic phase is washed several limes wilh a
saturaled sohition of sodium bicarbonate unlil lotal neuwiralization of the acid is
achigved then dried over magnesium sulphate and evaporated to dryness under
reduced pressurc (2 kP'a). 3.27 g of expected product is oblained.
TLC: Ri=0.63 (silica gel, elueni: cyclohexane-cthyl acetate 98-2)
H-NME. (CDCly): & 1.38 (s, 5H, tert-buiyl), 2.45 (s, 3H, N=C-CH3).

MS: (MH+)=210.
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7.47 (dd, IH, N CH=CH -CH=C); 8.18 (dd, 1H,

N-CH=CH CH=C); 9.11 (dd, 1H, N CH=CH CH=C). 20 ME5:
370.372 (MH). Synthesis of tert-butyl

2- benzyl oxycar bonyl am no- 345-4%l hoxy- 2- el hyl - 6- (4- 1
8

napht hyri d~peridin-1-yl)-pydTni di n-4-yl am no] _propi ona

t Syrthesix bid- él Cﬂf |e@Ahtvies-CloR65-mratidkrinfidin-4-y])-piperidin-4-y]]-

2 {hnggﬂ:m - 5- met hoxy- 2- et hyl -

p |pcr|d|n45}/;2 ] napht hyri di ne,

766 ng{}@cg'gﬁ/mﬁd;}r]@gqmmfdetagdt m ﬁ[7tﬂm;uules of dljsaprﬁpjrlelhylanunc
ANdaed %ugmwgf]@ﬁm@a mge/ké’rrﬁlmgpr 9 g (gfsat aﬁépnmten butyl-

(?1 51; @m gs) cesi, ori de
Sthpiloragy-gisthxip e e nbjlﬁo&;ﬁéﬁﬁ (qf)? pmsadm#m-
7{)1 ﬁbaﬁlﬁhﬂlﬁlﬁnm TiGs eixnire 25 Beatdd &t lDD”C overnight. The next day 0.2

PRBIREH CARBRRIAR ocien plIRY by o T other 6 hous

r é'hctrmmﬁnm Rixiure is S'ctempldloaatehicnlt Empeyahasshafoeteroncentrating to
g et&ﬁsdTﬂE%?&He%b@%%éﬂ%@) Syl 8% FEHLAUT Lol 26T adlBate and 2

acet r a a saturate

séaﬂwﬁ ﬁ%'&mowéf@uﬂrﬁécaébw cIhshergenip s:-hg@pur@ner@,ted and the
dbad RGuOpRise IRGRESEY mlmtstmaﬁt:&m@n@hé Bﬁle%&z'chf‘r%{mc phases are dricd

eva orat ed of f anlelrgp%‘gwu s:%%%%{aﬁ:g 'Ezﬁl} ES%rFFiIPEEd pressure

e[?.ﬂkPm)g mmt fesidee Irwbhranmtc@,’rzq:hedl hnyll mhtah etl aﬁm@mmem spadient of

%@ane nge%cgﬁt%?g‘ %@ ;(a%gfg gd pf o %y@ﬂ% E?:% %%8" pected
|ﬁfqu@fIF9blmD@ﬂ an am)rphous 35 white solid TLC Rf =
0 30 e R?a(%[mlﬁll i@lnElucﬁt ﬂm@%ﬁfyﬁﬁ&}atag

07 t 4H
o TR isebl L3 ¢ on e b iy 1 '@ Shi gytopromal: 2.15
(lfmanH, DU CHRFCHEHN-OHR-OHEY22 SV k] IHAMUIFCIN and 4.05 (2m, 4H,

G e s

CRA2AnCISPL, hapl@heBrfed. 3H, C-OCH,); 186 (m 2H, NR-CCH
: gm 1H, NHCHz-CH NH); 5,12 (d, 2H,
; 7. 46 and 8 155(2d 26H4

of ter .
ZHMnZ-Hr]meadhe@y]]qmaﬂ‘rmpﬁl-h{yﬁdﬂetahd)n&l% (rfﬂlﬂlh)ih'roﬁas]_c-[' tert-butyl
t i.erjidin
[ Feia A Gk RuboRy B Brosticn, B wial Yiol-o s 126
nfmllfé%&)) off casam ilyurl9¢ 2660 oz (0. 6% yemplsonpf 42,21-bis- tﬁlphpoylphﬂs-
[ ?h]ﬂ'ﬁ}-i‘ @Xlﬁmapﬂ'lfﬁ}lnﬂlzﬂ@ul(éf diduaBk M@@Wf&ﬂhf‘ %ﬂﬁ'ﬁ%gj PEhimoles)
Cﬁ %‘iﬁ hlh&gng pr pl onat € an
E'I“ét 4’%&%5 HB@EFCH%@'P m &9 fizeq 18 5i7R} @i peme s added
hbmtr E]_Leurnhtereahyﬂnﬁgﬁﬁm&h 1K niftep R uxClop | © $i5kkk €ThelR@ction mixture
" RAGL Aled 0 an rlgntltgmggénlartu%, ggnc%ﬂtated 1o dryness under reduced pressore
(2 kPa) then taken up In a2 mixture of waler, ethyl acefale and a saturaled solulicn of
sodiun bicarbonale. The orgamic phase is decamied and (he aqueous phase is
exiracled with ethyl acefala. The collected organic phases are dried over magnesium
sulphate and evaporated to dryness under reduced pressure {2 kPa), The residue is
chromatographed con silica with a gradient of dichloromethane-ethy] acetate (95-5)
until to {70-30). 1.91 g of expeeted product is obtained.
TLC: Rf=0.17 (silica gel, eluent: dichloromethane-ethyl acetate (70-30)
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Cl arcel then evaporated to dryness under reduced
pressure (2 kPa). The residue is crystallized from
di i sopropyl ether. 570 ng of expected product is
obtained in the 15 form of aff anorphous white solid.
TLC. Rf= 0.28 (silica gel, eluent: ethyl acetate). IR
NVR (CDC13): 6 1.48 ppm (s, 1H, tBu); 1.67 and 1.97

(ril, 1HENMBHACDE]): &SEIZ-BI‘{ISL D eeE-bliyly) 1.48 (RPH SBuFH .25 (s, 31,

Rt oy GRS o o

C@@M@%@]dﬂﬁ (1112 @HBNAEH@ 2EBH-CHZ- ?:@}. @I:B‘l;ll!al)ﬂr .0 (2m, 2H,
cBE @‘5‘ £ O, 21  JVH); 5.1
62@ Qi;j;ﬁ? i @éﬁ&e}ﬁ}, &gw gy, laﬂgﬂ SH, ephityri

4ﬂiiﬁ: and 5.27 (m bt and bd Mbile Hs]. M! 632

(I\/H+) % anpl e 13 25 Synt hesi s of
ben%ﬁlg’%’% (T)%Z?FT?Z met hoxy- 5- met hyl - 6- [ 4-

{ 1 thyl-6-[4

8194 rEt Rt 12 2 ElH{em“i o l[’mbarl/dxﬁ-IRMf-h\ﬁ‘,z. 'J"-né:ﬁirf'i‘i'}ﬁiﬂ-

nd% pimi onic acl Uor oacet ate).

(@.I_O-Q@_akﬁmol e) of tert butyl
2- benud} u@m%ﬁ Eamtt@mygé'f?s mmoles) of tert-butyl 2-

bty &m&aﬁv% el S B Sasahhorigig-2-vi-

4p;;ieammb}rlj1q1}nmtmma¢-91mmalj progiondie silabiliesdinedthahel sthirdal. The

3 ki tuj,lr e &rﬂ?rg%h%%dqﬁld%o}l&uﬁ}ﬂ rrdegu & ﬁlengg%n balloon flask

tenpera uene 1S a
r éertring1s hyidroacoy en delenndsn pliriag 2nd aumh@sstempd@nue for & hours.

r @H%l@ﬁ%@ﬁ%cﬁ Pakred e Cle8I dNE doficsfbita B clrﬁné%g under
he. m ni nu n?eﬂﬁ of di chI ororret hane then paure
ﬂfsl P@W‘%@TF dpsidueiis chigmafosganiied o gilise satic pradient of
oh{c&}jdﬂﬁﬁeihh‘nef-mbﬂ:ﬁﬁll (9%-2).1.4 Qﬁféiq:l’emmﬁ:r{ﬂitu‘dhhhﬂtauiﬁ
SOl | a en
ohi or THE RER T Rikia etk elye pfflorpRehgts spfibahbostt]
enccuth-hﬂvﬁFt €hek):. &1 (B[\/HH&I;\thjt ek8p(s;- B, ml@stlﬁ’ io 2.0 (m, 9H,
&
G Segin S WGl CRpn Crd R, 28 e PR pre o
E&i @F‘ﬁb@éﬁl t2H L HL @rl‘@ﬂ R:9 @d@?% pdm, 4iy CH2-CH2-
?@Cﬂﬂ: N:)EH @HOQHQICHM@[‘A;NC?; @1@%}@&@1 CH2-CH-
GBD: b b Pt Gl SR %}@r@%mﬁ‘wé&? 21,
( ERCHZHPh)NR rahmmnﬂ;a, 25, ﬁaﬁihfndﬁne}iﬁsz i, HPpHEyIL3) ;

5.11 M}ggéy , Ph) 6.39 and 7.39 (2d, 2H, CCd
- ; 9 71 (m m)blle Hs)

acid (his iriflnaroacelate):
A mixlure of 350 mg (0.53 mmoles) of tert-buly] 2-benzyloxycarbonylamino-

3-[2-tert-butyl-5-methyl-6-[4-(5,6,7,8-letrahydro-[ 1,8 naphthyridin-2-yl-piperdin-1-
yl)-pyrimidin-4-ylamino]-propionate sclubilized in 6 ml of dichleromethane and 2.2

tl of riflucroacehic acid is stirred at ambient temperature for 24 hours. Then loluene
1s added and the mixture 15 evaporated to dryness. The residus is solubilized in a
minimum amount of dichloromeihane then poured inlo a mixiure of pentane and
diisopropyl ether. The precipitate is filiered. An impure white powder is obtained
which must be purified on silica wilh a gradient of 100% dichloromelhane 1o dichlo-
romethane-methanol (90-10%.
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1150 (2M). Exanple 14 10 Synthesis

of 2-tert-hul yl -5-net hyl -4, 6-di hydr oxy-pyrimdine: A

si ngl e-necked flask containing 80 nl of ethanol is

cool ed down to OC by an ice f#ath, 4 g (55.6 muol es)

of sodiumethylale and 3.8 g (27.8 nmol es) of

| ert-butyl- rarbam di ne hydrochl ori de are added. The

r eact 380 my ofteuperi¢dsprb@idl it ahtdia¢dirn to  anbi ent

tenper (-
th (]);%atée E‘?Eﬂ?ﬂ%’ﬂga%ﬁ%ng ﬁ%%%rgi‘)’t %ﬁ—?nreﬁ]tangf w?t%f &letic aecid
nﬁloal-ﬁubd at ambi ent tenperature overnight. The etha-

nol | SHLRRIR ¢ondensed 1naeroy, qﬁm}eﬂwrﬁ?gg{ em([? dParin Nm);

WE\%@?@C@% 30t L SOB LA F ok o con

acmm -NEBE.02 (m, O, WK HP OH- G €THEZ-GH) 03 98 tahdl 367708m, 4K, CH2-

COTBLASEHRAP ST (20, Pripreas it 109 ol et Sy com oo

WINIR WEL GH2-GH-NH); §108els, 20T Phi fpémndﬁ'éﬁ (Pde aH} he;:jhﬂl}m-
P

o ”H’m% 720356, O Bl #as o P, OB

obt ai AEY. Qihﬂé)(5|llca gel , el uent:

digstin npnpthane nmet hanol 9? 10)1 g?: (N+S) = 183.

' BYArOXY DYBRIGNG o s o of
2 H snglemackadéﬂa@k dmn‘l:hhmg(ﬂ@hﬁdﬂidnﬂl istoalied dodn b RtCneing an ice

0

o o7y 5t el PRI h st and # 833 2 puplee) ofeyclpgrony-
mcar@mnmq@asﬁmmmumm adlel Ths rosktion mixhet lisxlch Gp (o
N Qi B tenhf efin®S thefMst Bt [(§3 Y b BRs) & tﬁ%?ﬁ%ﬂ \Ak'lmalonatc is

L ity St B ek s e
c athiaogiaise theft htchdempeé onglep hediRed Sréuex (T aChRdTM thide product
e e or nlc as sev

¢ PiibinetSE RALBGL  SrdfRuy BG4 dBERE RO RIS Gt then
uﬁFlﬂlfﬂﬁoitaTGwButhrLairc MmmldeMIha pli i @nirgised bhiveeerpd! and 5 1s
t Q@iﬂe@ﬂ. efle QWfife Eﬁ%é Y rsed ﬁrﬁtc;acﬁg'ﬂxs‘é& %R%Qstl&g}f WAth water,

under r ressure
fﬁ]@!ﬁﬁ P aitdy P%ﬁ%b%‘ﬁ%&& whits privderpolgaingd i ﬂ@%ﬁi over P>0s
gahderebdiRBd prefated WIEXPH)E? folmtkpea@atp@écﬁmeﬁ oBlairdel. | H NVR

\TRCHRE ‘§3‘%/é31 Rx&s %f%t aichlopcratfbimdtaie ol o ung

gyhﬂﬁrhr{bﬂiﬂﬂﬂ Wﬁﬁﬁm IWSGDt 9nmni's 2W6-421]02 43
nt
ot o [ 1 §Mf{e DMEQA0N 2 852 {5 ALL cygloprapyl) 167, (8. JCRCH3):

- pid3dr anzmltgnwpyl 8 na hth 'dine: 20 m of dine thy]
agohuhBliger @- 18propy1{d . aRh TR s8Rt PLnyrimidine:

di,l soprop ne re.a ecked | |

£ PaBRXEE AL 0 Kg24 mmgjepenie Sopodyl b Betgre pyrimi-
5:14':,&6&11?]1 20 Indlr - dﬂﬁﬁdwi oRydhldtidd] e takod (8 .rdBug ieb] Bdur and 30
n%]nﬁég gﬁerzre?urgmr ! {% é]EXI! lemperature, the reaclion mixiore is poured

slowly into a mixture of ice, water and solid sodium carbonate. This aqueous phase is

extracted with ethyl acctate. The organic phase is washed scveral times with a

saturated solulion of sodium bicarbonate until lotal neutralization of the zcid is

achieved then dried over magnesium sulphate and evaporated lo dryness under

reduced pressure (2 kPa). 4.26 g (Yield = 95%) of expected product is obiained.
TLC: Rf=0.56 (sihica gel, eluent: cyclohexane-elhyl acetate 98-2)
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[1, 8] naphthyridine. This mxture is heated at 100C
overni ght. The next day 0.2 equival ent of

napht hyridinc is added and the m xture is heated for
another 6 hours. The reactioff m xture is returned to
anbi ent tenperature before concentrating to dryness.
The residue obtained is taken up in a m xture of

wat er | Hetm %@E{;}itﬁe‘l_l._ﬁ'ﬂﬂa a2, §HL ﬁj’r{ﬂﬁlﬁ_dpﬂwmlﬂ th‘i, l(CjFﬁ, c}'glnpm-
sodj ! c n The organic phase is separated an
tﬁgh’%;a%@ogg’g%g;é@)eextract ed with ethyl acetate. The

c MF:bIEt) ©20ENi ¢ phases are dried over magnesi um
S%Eﬁéﬂ% RLcHIG S L
;o E?ff 108 150b cHIGroS AR m%ﬂ-i {peridin-4-vl

cﬁhﬁl@ﬂ@gﬂ@géd an silica gel eluting with a gradient
of th?ﬂtn?gﬁ'lﬂ%rﬁﬂiy:llégﬁbﬂd!? Ee?ﬁd7@.3§Q%|l glg.i;_gﬁlﬁﬂé}ag'cﬁtdii}ébpmpyleﬂwl-
acetate -50). 1.. of expected. . odyct is

o it g Aty blsgeued TR Gbiniza, foh @ (139 minoles) of 2-
heptlapreppth§Hichked stmethflpitiine EhdVRSE GDQ73P: rndled7of 2-
ol -G Ml 8 e SBLGPLER ook o
anextslags).q eqgivaleal of gupinhyridingisddedmr) thegeasion mixiurg is heated
N shbthefbdoldd, %M’rg%gﬁﬁﬁéﬁﬁt&w@@nﬁc g:gfore S38Beentra-

5H, naphl hyr di ne . SIS_0
t EPF T FSyS- ll’ﬂa res%dﬁe abtained 18 %aken up in a mixtre of waler, ethyl acetate

421 am? afyiémw eLenaY b BB bEatbdnk@l Th dipahicShaed RydepSraled and
n AR PR SS Zerelracted syt ¢yl 3pptate, e fodlesied, organig; phpses are
- grich ioveratnagriesmnx tsulpbatefthdn thegsdlder® ismewhmaitedfolf under reduced
PG e R R B (s g s
1 9B heaneseiip] agptted§9-58) Loy EORP% gmyg/apcetate. 1.45 g of expected praduci 15
3uB@iRA- 2- benzyl oxycar bonyl am no propi onate, in the

D6 Lo Rt 0sfich 585 st Rpfind ot Seeians et 4

||ohi noﬂl{;mm gmmmaprﬁtmga anch 1.29 (Pdn, OF, cycdogropyl); 2.1 aderH, cyclo-
{ BroSh) 2 (60 TR CRACRITR B8 oy 225 G SH (BN 305 00 40
| (2m, 4, STLA-GHN- CHZ-HU 335 frot 15k RSCH hETRe@R: CIA CH); [

n?ﬂhgrgi;g_iﬁfjm}g}ﬁ% ﬁ,ﬁ%ﬂi&;ﬁe]f_ or 15 hours. The reaction
rrixtuL(ft i@t 0 taken to arbi ent tenperature,
concefll¥ af )dryness under reduced pressure (2

k Bnithedie o tgﬂkﬁn;l Qﬁ)dﬂﬂﬂﬁ;{fﬂ&iﬂﬁﬂﬁd@ﬂﬂiﬁﬂ-%ﬂ%w]uﬁbhyi—i—melhvl-ﬁ—{f-”r—

Tafe_ Ine - oRaste S—orecat d=ahd—t e
aqueods mpdase of .4 gx (X8 nevolei)t bf Et[fhy(R-tart &ul-6-chiltie-5-melhyl-
C . =] g (- 1 1 . I | .
CBrARHET L 0 fa R RS Btk e BHED TRIARZHRR) of ton
pPelyl dramnine-Zpagylonyrarhoaykaine pwpiosicoethe gresprrecpioh B g (11
Sirlrhdl@s}V\d&ﬂ 55133?119 ﬂﬁﬂiti@clljtzwfmglo(ggg%ﬁ{fﬁg.biﬁﬂg'(gphﬂs {diphenylphos-
ac - unt j 0. (.70- : of . expe
pPﬁfaﬁﬁ i -Bmaa%tmfa&ﬂ ’ﬁ*\t_‘éf: 41%@6@% pken iy etlux ¥ 15% .55 mmotes)
e blenitdibalizglid o srseink pdipakkidinyth {aicilutikzed40-530) of ddtune is added
~ i ' ~I e [ Q=i Li_ CGR dne-9m . zac- vii a -
5 P AR o] P R et R 5y M gpmbicn
( &R lueBy)d concomraled 1o3dryness under reduced pressure (2 kPa) then taken
up in a mixiure of water, ethyl acetate and a saiurated solution of sodium bicarbo-
nate. The organic phase is decanted and the aqueous phase is extracted with ethyl
acetate. The collecled organic phases arc dried over magnesium sulphate and evapo-
raled to dryness under reduced pressure {2 kkPa). The residue is chromatographed on
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CR3): 2.08 to 2.25 (m 4H, N CH2-Cl2-CH CH2-CH2); 3.0

and 3.8 (2m 4H, CH2- CH2-N-CH2-CH2): 3.18 (m | H,

N- CH2- CH2- CH CH2-CH2); 3.83 to 4.0 (2m 2H,

NH- CH2-CH NH); 4.35 (m |H NH CH2-CH NrH); 4.65 and

7.3 (2m 2H, NH); 5.1 5 (s, 2H, a-CH2-Ph); 7.32 (m

5H, phenyl); ( (7.47; 8.17; 9.12), (3m 5H, naphthyri -

d lafue)ina ¥sn uﬁEﬂm@Mﬂ'h)a g.ﬂ&ént(d\mc%ﬁohhum&myhmﬂ (55-5) to (70-

G am no-3-[2-tert-butyl-5-m
mﬂ@eﬁ G S b AR A S
erl di ALL: RE=0.1q ﬁllmlcgﬂl, }:hlnmmdlchhl@'npihum—ﬂhﬁtﬂseml%q?&@ﬂ}

of pl g LR F('J]yéhg)ﬁ @9 'aﬁdqctﬁe&n{ H S Bpkepy 01 AR, BT, (Bu);

of tert enz
oy 31 G L P2 t%cY@rwwmeo 2 25wy 4H, N-CH2-CH2-CH-
8RR OHRY:r3.0liaAd 3-8 ¢2m, 4H, CH2-CH2-N-CH2-CH?2); 3,15 (m, TH, N-CH2-

DARELE Cad ot B Bt N ARABSRNRE S e, . Nt

| SHREH-WH),ob65 wndl 8:87(2myBH, DERY; S02 maH,d0-(2-Bh); 7.33 (m, SH,
b : then left und
SEPRBAR ARSI R, S B8R, "8 hours. | The

and a ture’for 6 hours.

r eact ¥R AP kMIH, 448 MICHZB®r ed on d arcel and

C @RS ﬁ&hé 8t @f- Huby FLHEASASx | &% IaRAS G0 cREIBIRBYES brethyl-6-[4-
kP due |s [ Q qgra ed on si |ca W a
A B naphiman 2 il -y ypyrimidine4ylamino)-

g .r
of@m@d product i's abtained_ TLC Rf = 0.76 [SI I i ca

0%t 005 PO TEH R 1590 S0t 12

t bemncomrbwlammp@ (263l apeppyE2mdByl-6-(4-[ | ,&Inaphthynidin-2-yl-
&%}%ﬁ%}lﬂlﬂ%ﬂﬁé{éﬂbﬂ&y suMbﬁH%@l %‘26[! ml of efhanol,

2.71 (¢t
3Tiﬂs reaghion Ahixkip JrEn IrgsdLEse)actum ang, svwvmed by a balloon
CifRs Gt Ghiz e Nihiso an8rmeélatﬁn(rﬁmuratd lefirhd amdi; ambient
¢l 0 it o b e
( mﬂuc@j—prempﬂﬂﬁﬁ’la) dheeysidué. i8S 2hromaldgriphph enyilica wifl:a @Bdent of
orom bR SA I8 2), 129 g of cxngeted productis pbiaingd,, ¢ o
6.7, B Blrdhl b e HlogpmelBenctmcthsadl .- 1-

rl—f: i f : ausgaﬁ]@m@ gﬁ@t—m IEgt?lnpm )5145 (s, 9, tBu);

r r’n?él @1:: eyl f‘?PBU }%’5 30 62%5‘94 %‘%y b@@r ﬁ’ﬁﬂ -NH, N-CH2-

30_@-(:11@}1@4@:@1} 8:6mahhyH; SRCH2ACHS CH-BHRCHRNRIOM] 2HS CH?2-
i n

S R e Ty i

nﬂfﬁﬁ_ﬂﬁdﬁﬂbﬂdﬁdﬁbﬁd}@ﬂaﬂﬁ NI CHR-CHf NH}.i 4.3 i, ol E, i< H2-CH-

ag}g {;?4%“4"?5593?} grff?}gn e @twf@cf}?i PRY} DBOULRT 7.12 (24,

uene 'Is.a xtdre‘l—s—e apor at ed
tgﬁg%ﬂ%@w 3 2aRdife ﬁh§ﬂ5§bl ubilized in a 35 nini num

anDunMB:zfﬁalglgomQronet hane then poured into a m xture
0 ne and diisopropyl ether. The precipitate is
fi An inmpure white powder is obtained which

rrﬂim&mmbhnelm -3 [ 2-Hcedopiop ¥i-BoatlpdHo r (3 gt 7.8-0deth ydro-
Ay £8}rsRIGRENRBE 0 H 0 ) pyrimidin-4-ylamino]-propionic acid (bistri-
Nuoroacetate)

A mixture of 300 mg (0.47 mmoles) of terl-butyl 2-benzyloxycarbonylamine-
3-[2-cyclopropyl-5-methyl-6-[4-(5,6,7,8-letrahydro-[ 1,8]naphthyridin-2-yl-piperidin-
1-yl}-pynmidin-4-ylamino]-propionate solubilized in 5 m! of dichloromethane and 2
ml ef Iriflnoroacelic acid is stirred at ambicnt temperature for 24 hours. Then teluene
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r omet hane- net hanol (90-10). d | bw narnd

Smm Lf ened11.1 y 61. 0+. (swy fnoan Fil a+ALI C16T2

LWGRda- 51nt 2M 441] 02 45 390 ng of expeel ed product

is obtained. TLC. Rf= 0.27 (s#dica gel, eluent-

di chl or onet hane- net hanol -wat er-acetic and 90-10-1-1).

1 HNW (CDA3): 6 1.37 (s, 91-1, t13u); 1.75 (m 2H,

ChH? adddd- Gd 2h Nk ture 55 dvaOraladl 0, @ynésa) Thidresfddd,is solubilized in a

50 S ol o o P g e

’glnﬁnmqmrl eCigR.- TigHpreripftaR- 16;]-.!'2931'{:63 .| (m]purg M@ple powder is oblained
%J%u% a:ad 6n %Zmﬁ mlmsalémd%gl"z@‘lﬁg)%mwﬁlmr%ﬂl}mggﬂ dichlo-

NH CH2- CH N s, 213
(W%ﬁﬁlﬁaﬁmﬁh{?ﬁl Odine); 6.12 (m 1H, NH); 72 to

7-35 (0 h‘!tfeﬁ oduk@isthtdiged. | H, OFT acid). 10 M
F?é-éﬁ"é@ REs @1&@ er- SRR ok RS v et 2cid
f Badie-lednt ai ni ng 80 m of ethanol is cool ed down to OC

usi ng S

et ate and(cﬁﬁféﬁf?s(mfoﬁgyénm @1 %9$Em’§?ﬁ éfjgﬁ CH2-LH-
O N SHT G0 sl smlamr: 248 (. 25, G2,
monJcHzLNHj .6 85 1@ T RhHAB 6P ?fﬁbrrﬁntcﬁﬁ@etﬁlemc@ef@ CH2-

p e e e Do e

thpeﬂTaﬂHBCBNHHU;I gJ‘lt(sTBH {et:inanlab} 67t bﬂ,I’IIIEIOMﬁDGGﬁ {d, 1H,
oI R R0 TARHL By e i e PO (g o i
(appr 3&: ﬁﬁﬁéﬂ*ﬂ{ﬂoﬁﬁﬂ[ﬂlﬂﬂhen 20 acidified at OC with

pmem refzi c acid until a pH conprised bet ween 4 and 5
ed The white precipitate formed is

s L0 V-, BN QLN oMEIYNPYIHEiNe. ot hy| et her

VL ; e ]
and wnu 3 gaﬁlﬂmmolé@l@ﬂ sbdiﬁml\éthﬂ@.tdoﬁvﬁﬂ&d Dt adoMGihn| @f 10 g (58
o B paF Sy dn Selgie i |6 &Y ofelogid] ¢S6BM oo 0°c

geﬂd tha:l meriiere idistivkd fomEt hameesydhdrameblufion 0P rnl 29 Moncles) of
i 5t 08 5,958 DA RUBAD S g
\VeL p@ﬁp@pwylre e repsgpy mixlure is evaporated lo dryness under reduced
0 iﬁ:ﬁh‘@ tPEPd}P’Yhe fesingl isChk@r lﬂi oy ?Wrﬁl/tljf D¥hirfed sBRtiof ot sodium

%‘%ﬁ ‘gﬁy?ﬂ%ﬂ%%fflﬁiﬂ%ﬂ@ﬂéﬁi V@rﬂéwb%waln?hc Qrpapkcrhascs are
an:lrledzmvm soiﬁ]unh@slphm:e uﬁltepeﬂcinidorad@mtsdttakﬁpnm fixefek epsduced
t es et ur anml. ent
¢ Blestul P AR Fo 007 MIBRoa R} Pl iy bk B3 kR Totia
into éHrhiW‘C@a@fD): & é,35parefs, %ﬂd’iﬂﬂz},@ﬁ Ei)l’;b. ik C-OCH,).
car bopai-e 57 ]2; phase is extracted with ethyl

acetate. The or gﬁﬁgﬂgﬁase i s washed several tines
Mgmagﬂs of 4 b-dichloro-2-methoxy 3-methyl-pyrimidine,
A mixture of 0.9 g (5.77 mmeoles) of 2-methoxy-4,6-dthydroxy-5-methyl-
pyrimidine in 30 ml of phospherus oxychleride is taken Lo reflux for 2 hours, After
refurning fo ambicnt temperature, the reaction mixture is poured inlo a mixture ol ice

and waler then sodium bicarbonaie is slowly added until a basic pH is achieved,
followed by exiracting wilh ethyl acetate, drying over magnesium sulphate and
evaporaling lo dryness under reduced pressure {2 kPa). 0.43 g {Yield = 38%) of a
brown oil is obtlained.

TLC: RE= 0.5 (silica gel, eluenl: heplane-cthyl acetatc 80-20).

1H-NMR (CDCly): 6 2.68 ppm (s, 3H, C-CHa); 3.94 (s, 3H, C-OCH;).
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saturated sol ution of sodium bi carbonate until total
neutralization of the acid is 35 achieved then dried
over nmagnesi um sul phate and evaporated to dryness
under reduced pressure (2 kP#- 4.26 g (Yield = 95%
of expected product is obtained. TLC. Rf= 0.56 (silica
gel, eluent: cycl ohexane-ethyl acetate 98-2) & D, xm np
and SIE{RzIEIS 1551(M[—I+1j~ f| ner 1i1S. GO xIt 1(&3 aw 9

H- N .

(A Ly 1 ’ Oy
2 [L8mpphihgsding= - CH3) : MG: (M—|+) = 204 S theS|s of 2-
| - 2 gn%u%ﬁdﬂn&h aeé&}mf 1ﬁ4g%m sldlcma}og;.?ne@m}_s_mbm}q—pm.

er i di 1na di_ne: ]
didiRst @yrpg]@ iilﬁlth xgllan ]SBBTDHf sthytpmgin gdded dpto a single-necked

?:ﬂaslommﬂmngtm ¢ (A m@oRE oA dERLNk t@y:@ixmt},g} epREHPsE. This
asS CO I n
AR BRIl R 8 P oS gtﬁfﬁfﬁfﬂn%wa%a updeggreduced

g_p(‘essL_B@ _{M}eﬂe mEidfe oblainad is Laken up in a mixture of waler, ethyl acelaie
NI RPN -

i s Ko 7 OGP WIS, TP g et
edfif %cmee\aﬁ plapse ﬁ%ﬂqmﬂwy vamn@hvlsacabﬂé@dfwucﬁ@d roezaniq phases are
:ng%iﬁt? :I]JIQEI‘ fnapeatifd SLI'{ tﬁtg&ﬁgé %ﬁv%&ﬁé%a@%h%gﬁ ub¥er reduced
t PEHSYS ?%lﬂ?fﬁ R R A i A A Rlaﬁﬂwthﬁ gadient
ok hepianeadihylai: ette o040 ta@elEt 460 MR axpaladpab@t is obtained in
S%E% fg&‘ﬂzﬂqg?ﬁrg bi car bonate. The organi c phase is

separa € "agueous phase reextracted with
et hy| Ta&eRard)-28sdico gkl ebrrtt clbylaastate JRE%RS are 15
dried) en }Hmzswdﬁhﬁgﬁ- hHeN-Ehe. Hh\tﬁlﬁbﬂ . 2.25 (s, 3H,
e at e];i under reduce ressure e

CBH00 51 rbiigr it G N-CBE o, g (. (i, CF-
a Qat-awioen 8,960k, FEpCane tmd? des_8f e2d, 36, WrH-CH-00/0H) =N);

A Pt SERRCATERP C?ﬂ#f}iﬁihﬂp?aa (ad, 1, N-

e GBIHGH-Citalat e (50-50). 20 | H-NMR (CDC13): 3 0.98 and

1.09 ! Vigls8propyl); 2.1 (m 1H cyclo-
propyl ). F, I\I-CH2 CH2 CH-CH2 CH2); 2.25 (s.
3H ‘-"-’ = 1A H Eppethoxerpreton-6-(4-

Synt hé‘s?’? @%ﬁ - TIRREE SCamethgrgS-methyl-pyri-
ZiIﬂdﬂll’\fl-Fb-pllpﬂlildn‘E#-lﬂ]l—[l@]nﬂ@)htﬂ}'ﬁdﬂﬁ] A0SR mg (] 3? mmoles) of ier-butyl

ggl onlg?brb/&aﬁfl ﬁ:aﬁjer }[ckp}gm:%gg Iﬁhdl A [ﬁﬁ%’lmmup&% Pce.mum
zﬂpgn@eg SV arg (.QJJ;ﬁEyhmele& nf md%emﬂlﬂymcaccmne} dipalladium {(), and 40
5,& gmnsﬁ 'E}u'ﬂful}éj bf@:?%é Bhénryﬁr bh%@mﬂ%-ﬁalp'mﬁ%mﬂi R 50 mt of

‘;’/’H’?)%@P‘b&ﬁ bemolhe Eﬁﬁ-F'éthI@XtiLlFF isy@aporaled o
pﬂg&m"'ﬁ’d@f reku66i gretshd (ORPAYHRL €5) rcdu B i 1 WOEA P acetae

Z%th?gmi sglummc;:rlosn?ﬁPnn orf'sa&ufnzbma?l!mna{ d'l'ﬁlg @émf(): p%ase 18 scparated,
dried over magnesinm sulphate and (he salvent is evaporated off under reduced
pressure {2 kPa). The residue is chromalographed on alumina eluting with a pradient
of heplane-cthyl acetate of 100-0 to 0-100, 300 mg of expceted produel is obtained in
the fonm of an amorphous yellow solid.

TLC: Rf = 027 (silica gel, eluent: cihyl acelals).
1H-NMR (CDCL3)- O 1.48 ppm (s, 14, tBu); 1.91 (s, 3H, C-CH;); 2.10 to 2.26
(m, 4H, N-CH2-CH2-CH-CH2); 3.01 and 3.79 (bt and bd, 4H, CH2-CH2-N-CH2-

Do and SemnpLa sl orca] Serings Temmzry Int=me FilshOL K1 HELIE SO dor - F Rawanilre 200 - 450102
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phino)-1,1"-binaphthyl in 20 m of dioxane is taken to
reflux. 200 ng (0.19 mvol es) of
tris-di benzyli deneacel one) dipalladium (0) solubilized
in 5mM of dioxane is added HA®t, then | eft under
reflux for 15 hours. The reaction mxture is then
taken to anbient tenperature, and concentrated to

drGii2) 3. ll‘i‘r(merlHr EHREH- (H 2 ¥ U8 Seand3 . WP, t25E INFL-SRBFCHENH); 3.91

f
LB DGR £ Smi AR BT 3.0 RO oo 725
or%‘&n@@zﬂﬂas?eﬁ andi §d&n€2da 2hh Ol Clirlie (UH) pBs §-48s(dd, 1H, N-
e e s e
E@aé} 33&r &23 @h%ﬂéjr n$ B’i“eﬁ[%r esgur e (2 kPa). IOThe

resi dudsi @WﬂMWOMH’GﬂJ
! \HJ mcth\éx{rl l—néfr.gﬂ'n‘]lsg' ?4

#}é lgﬁzgérel hane et hyI acet ate(955) to (70 30). 1.5
expected product is obtained. TLC Rf= 0.17 )
i | camyeite of|30R me (0 7 mepknaf Wﬁr@“ﬂtﬁ?ybﬂﬂéﬁ]éﬂwﬂﬂylﬂmﬂﬂ-

( mizsﬁbmniyiﬁ%&ﬂ R)8] n@:iﬂhﬁ%@-ﬂ@l—}a id i [0yl idin4-

%ﬁ%‘%r f%wéﬂi &%Pt%]%‘tﬂ#%)mf 3078 0% edhnpl is stigred for 1

N-GHR uliz - IGidra@ieR -aCraB psphiefic anedsie.7 Bheé Eu:ﬂchérH:mxlurﬂ 1§ filtered on

O b Sl o tyreds yfler Fhacll blre (2 kP2, 1 74e of amine

4 paEiuct i ﬂblﬂmledmﬁhecfﬁgﬂgﬂmmangmﬂ@s and 8.87 (2m 2H,
NTH, ThiLarhSe 1321@&1:{@ GhiR- lab)m lﬁkyc%ﬁon}rp-ﬂ?dﬁmlhde[m 49 ml

28 Eoellprrispame %Eéﬁﬁ@u)mﬁﬁ'ﬁ? ﬁg@%%r% OMe pagan mixure is
2 -tileen il ioxeylod mbairy) waich anda fehaye sirtpydf-bdiet hyirbénaxe, The
gr%amf %hﬂtse 15,55R ted ?:iadgtlvr?g p esm |$H]PEE-'E§IH'F% the solvent is evapo-
| .rytr:gl O yrider cﬁdqcaii yﬂeaawen(ﬂ kPajr maiue i4 @Bromptagraphed on silica
plaaf &0 {vltma g?ﬁ&hé’:ﬁ of feftdtiedniiCel ah &F 108-D FTTEG. 2 2] (vield

t
b S350 81 uob She, et Ee53.of ZXB5rescbpROGHSH IS Shiaadyin e dfam of a
[ vell®kmépht byri di n-2-yl -
t

Do e b R0 £ B b o K e o e o i xt ur e
i s t hdRl-WhiR)EEDOhYED hibqpuun(iH, shujmbdhted 197 (@, 6, CHy-CHy-
b%ﬂoﬁﬁand'@cﬁo@ ri'siﬁ@tr h%ﬁ”@&ﬁ{‘ TEF%GL%%IQ”CH CHy); 2.71
m xture I's I "Sti

t dhbodHaCloCHoEHe NGB 8] amé f(bl ansk tuly 458 CH2acHaN-Aaie-CH2);
C GREaRs, 8L, @Hgt{QHQC 23); 4ridend 30y ol osd NI -eSE UTTE. 1.89 (s,

e R R

of 2d 2Tk dT=CHpCHe TS 7.88 (@b 6H), MBIRPhYLA?7;Rf.55 @nd €.21 Sind; itand bd
g%@l t' di chl or onet hane- net hanol 98-2] 1H NMR

S 0.82 and 1.05 (2m 41J, cyclopropyl); 1.45
(s 9MS: &3B@H{+)14@(M}hC@HCPE§?bﬁbpropyl) 1.75 to 2.0

:ﬁ?ﬁ%m 6 Bheds _ Hﬂ j\l'{ﬁﬁl?elhg?é—iﬁmhﬂﬁ -[4-(5.0.7 B-letra-
2 __’j_g:-et_,_]@nhﬂwudm—z vl‘j-nmerldm- -yl]-pynmidin-4-ylamine nn:{nmmc acid
his (trifluoroacetate)

200 mg (0.317 mmole) ol lert-butyl 2-benzyloxycarbonylamine-3-{2-methoxy-
5-methyl-6-[4-(5,6,7 8-tetrahydro-[ 1,8]naphthyridin-2-y1)-piperidin-1-yl]-pyrimidin-
4-ylamino}-propienate in 10 ml of dighloromethane with 2 ml of trifluoroacetic acid

CATM i1 and S erimgmtsfowalll ool SeirmpuiTemporery Infernel, Fl=iT K BSZ | 600G dor - B nouembee 2006 - 307 00
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CH2-CH2 NH); 2.9 and 3.65 (2m 414,

Cl42-CH2-N-CH2-CH2); 3.43 (m 21-1, CH2- CH2-CH2-NH);

3.75t0 4.0 (2m 2H, NH-CH2-CH NF1l); 4.36 (m 1H,

NH CH2-CH NH); ((4,6; 4.75; #$.87), 3m 3H, NH); 5.1

(s, 2H, O CH2-Ph); 6,42 and 7.12 (2d, 2H,

naphl hyridine); 7.33 (m 5H, phenyl). 30 Ms: 642

( M*st)rred E@ﬂﬁibﬁt i¢fiprabed aili O Gbirling Ryddasl Migappebs-1@Y6iding to

SRERPHES A it (Bt b BELRORTED e b e

nehd Fﬂlﬁ)gﬂddmmmctum i mveporated fid doyreas enddrapd@6d Aressure (2 kPa).
TEJ: Wb ﬁfm%g bﬂ&e? B i ]H@l!ﬂﬁﬁl) arfbur S G ¥nethane then poured

enzy oxycar am no
[2‘1t€ HFeRsP I yihes 178 g L Gupees perdretis obtaingdyi e formm of a beige
8ksiapht hyri di n-2-yl - pi peridin-

oo TR ok ot el Fhacht FReBP RS £R D el o asetic

acamdmsltsl-ﬂ} red at anbl ent tenper ature for 24 hours.

Then § 0 m | V ac el-wyl

I m’rq h @@ﬁgoﬁé m Ipﬁ %ﬁ 8?/2'6&9 CHNE and
- LHy- CH-__z = 1 93 (s, 3H, L-CHY), 2173'" (Gt déd ﬁbﬁﬁﬂh@ﬂnb&r}g 294 &t, 1H,
eYanaratEg,)t 92@%@@ (th:]}ﬁH &HdE:?{z' ea“ﬁﬁg 3 81 G, 2H,

rOHar - N 8 G, o dbn a”eriﬁnm@r—-d Zih&-CH,-ChoN,

pﬂeidl ot aHe NH»UH;HEHIIGQJ _m_o Impuﬂe G‘MH—PI@ rascwl@ﬁd I?%G {2d, 2H,

o el 0 (SRR 685 2% o B i S s mobie

rﬁ’r@thane rret hanol (90-10). 320 ng of expected product

i s obja ngﬁf EoEIbbEA; 9?&5 % d}‘,%: (574-OCH2Ph-);

di chl ororret hane wat er - ac fl C
9é1-’1Q)£2M'1)_ 1H NMR (CDC13): 8 1.05 (m 4H,
p_ra yI) 195(m 9H, CH3, CH2-CH2- ¢ Chl2- NH,

= 1H, _cyclopropyl); 2.77
( nif 50 AetE b Ol 2 QBYIIRICHIS and 3. 95 (3m
KlH ch- g;lflPB[Nﬂﬁhiﬂe@Hﬂ' snﬂtlﬁh-lﬁaeﬂ@}ﬂeﬁlﬁ-aﬂ:ﬁﬂi- €H2 ,solution of 9 g (52
R il S Wi U o
Np;}d thg mEhyrg is mﬂ:ed fambh oigesy ilres)a sohulipnt of 673 nl (#9.8 Gpoles) of
Ng}['yﬁihlhgkf‘%ﬂ&gat@riﬁnw dal &8 cthahBi ﬁl%dep_ﬁ?ﬁﬁhg) ‘by stiming

esl s
oPYEfH’@Ph&&ﬁm%k% a'?mwﬁlas@y %‘“n’éﬁﬂ&ﬂn wﬁvfrﬁ Wi Faporpted gtogdryness
( Bfidkr medlced Jpressueadi kire) eThy taldeeis 1addeg mO1@) aloftd Surated
o B Al BRI 0 S A s o
nmiseameepliagessaterdried dver sddiumi swiphats, [lleesd adsetapbiatm of dryness
ufer rofackd f)fb%lﬁg'b Qf’a}. 7 g of expected product is obtained i the form ol a

while solid.

TH-NMR (CDy0D): 5 3.59 ppm (s, 3H, C-OCH3); 3.91 (s, 3H, C-OCHS), 4.90
(m mobile H’s).

MS: 173 (MIH+); 171 (M-H).
Svnihesis of 4.6-dichloro-2,5-dimethoxy-pyrimidine.

A mixiure of 1.7 g (10 mmoles) of 2,5-dimethexy-4,6-dihydroxy-pyrimiding in
30 ml of phosphorus oxychloride is taken to reflux for 5 hours. Afler refurning to

ambient temperature, (he reaction mixture is poured Into 2 mixture of ice and wailer
then sodium bicarbonate is added slowly until a basic pH is achieved, followed by

C'Duamments o §etingsie fomadilocl Sediogs\Temparany oo, Filetdb i 1R 603G - ¥ nnvepine 2006 « SL0E
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di ethyl nmethyl malonate in 50 ml of ethanol is added
followed by stirring overnight at anbient
tenperature. The reaction mixture is evaporated to
dryness under reduced pressuf®e (2 kPa). The residue
is taken up in 100 m of a saturated solution of
sodium chloride and extracted wth 800 and 200 m of

n -albtn‘ﬁc&tllgl wild alaasy aliiiag mvas eﬁdlﬁﬁlesﬂﬁlﬂﬂdf afdl e@ylﬁj’rsatﬁfgd kol Eryness
s e ness under
lﬁ gc gg'%md 85%53'}'%&(@5}&15?;@@ g'% ggm%.? gé S o oduct
| s ob{lAiCh & =i th5 {shiécafpst, relughb hv:j:tan@e&-gl acdtate AH2OWR
( CDBOPr NRrel éﬁc@g @(3@0 F@% GrCH. rb_§) %1(58 3H3tto__9N

B o (M thes_

K8 aghiBriding g (5.77 mol es) of |

2- et dr ox h
of " phad st ST B n”%st%i%ﬁ%ﬁqrg%&w%w Frimidine
hdaib sum@lhs]emd Srmat off diisngroppletiytament atcentjed miaa el,ngieha:cked fask
r Xt i i

1 ORI T8 TGHELbr BP athehHAS £l Cpefiige. This
baRiiereg iy hegledonildQ¥e for § bwre\ﬂe@ Wﬂenuat%\i:tq drynessunder reduced
E??éiﬂ‘iﬁmle“‘g‘re“mﬂSa‘u‘ﬁ‘r“’% P reds R IR SHIRE OF WA, oAy acotate
0 2% ag*ﬂ@%q%q aﬂquﬂﬂs%ﬁ/g S‘@r““ﬁ efﬁﬂ PE2ag}5: Biiefe ¢ seppialed and
Rithe=aditebuy phdse ¢eexgatted @4‘11]13&]1}'1 feplta mhe- |illykd agghat ﬁhas»f.ﬂ are

Sgng@ vclﬂ:rcn@?m(m%ﬁé Lg 2'[1?-:8@@9%& 3 I%u.ig?{vl\?\a/:wul% ‘ur@er reduced

h ipzesaure (2kRg)c bhrmesidns iswchromatpgriploed oo Silita gel eluting with o gradient
- th&ﬁtﬁﬁﬂléthy] ﬁ:%tats'\ﬁ" Gm@tc}gq{]tbw)g D%ﬂeé@& b%:cﬁ{: 15 uhlamed n

2-11-(6-c¢c oro- 2- et oxy5rre
r ithg fprm oL iill?f’F] ow palids| naphl hyri dine 30 n  of
di met rutamhamziﬁﬂme 280 ehuent: elhﬁl acetale {100%) ]

o & PN T D95l A G Pl .1

i and 4eB7s(doginé bdeélHad:HZ—DiﬂeNdﬂﬁi-&]}ﬁl)ng 30, §R T CH2-CH-CH2);

v s o C OB Yy b P R o

c SrOdAty il &b GEGlES); Badddd et 0t6H=CH-Es(Pe 942 (dd, 1H, N-
kea=CcHltgrE@si due obtained is taken up in a mxture of

wat er t e and a saturated sol ution of
sodi M@@ﬁ#ﬁgmt) The organi ¢ phase is separated and
1G@vhthesia N5l e]ed lﬂm Tachiig 512 Stdiiethag

] [ .

Thits
r educédmlﬁﬂli@s@ml é q 8. klﬁal)lﬂlﬂﬁjh}[lf é&a-li‘djh:eoﬂé dimethux}r—p}mmdm-fl-

I3 gl
g ot |anea’§££§| B cﬁitﬁa)‘rﬁﬂqe?‘iS glit-bBg (46 ity GEA Y Dhrmino-2-
ﬁ%{) FpinpgreppRathed Ome (4 hommsles) of caﬂl%nqquwde 200
saig @, EIIEnﬁEbE) o Riris (@b 28yfigbddaédtodts dipafihaiant (0). @AY R0 me (0.186

ac%ag)euf 5%0()@15 }diphen}rl—phusphmu} 1,1°-binaphthy]l i 150 ml of dioxane is
heated under reflux for 6 hours. The reaction mixture is evaporated lo dryness under
reduced pressurc (2 kPa) and the residue is taken up in elhyl acetale, water and a
saturaled solution of sodium bicarbonate. The organic phase is separated, dried over
magnesium sulphate and (he solvenl is evaporaied off under reduced pressure (2
kPa). The residue is chrematographed a first lime on alumina eluling with ethyl
acelate-ethyl ether 50-50 then a sceond lime on silica with a gradient of heptane-

CAlooumesny prd Seingsts fireeMLocd SominpeiTempoeary Tagemst FilesD 0B 0502 1 605G, Ao - 9 nowrmbs S - 13000
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IHNWR (CDCI 3): ™ 2.17 ppm (m 4H, N CH2-CH2-CH CH2);

2.25 (s, 3H GCCH); 3.11 and 4.06 (dt and bd, 4H,
CH2-CH2-N-C12-CH2); 3.23 (m | H CH2- CHCH2,); 3.96

(s, 3H CQOCH,); 7.47 and 8.1% (2d. 2H, CCHCH C (CR

N); 7.48 (dd, 1H, NNCH CHCH=C); 8.19 (dd 113,
NNCH=Cli-CH); 9.12 (dd, 1H, N 20 CH=CHCH ). ME:

3 éyB Zﬂela{tb/ﬂf)ﬂu-&ta iohesl 90 ing &Y dpr&ﬂ:d/ groaubtei lobladed3ANLe form
%Enangmg o.hg nmeth 1-6 na hl h 'din-2-

i er.H’PH“ﬁFE WS d|n4lamno- roionale A

m xt uTe&CoRiAdD3 MiLich 226 eluenl: eEh}'l acelate]

ﬁ1 ([j! n(lﬁ‘ﬁml? @Déh fmﬂéﬁgﬂa@ E}éf%r%ﬁ 45, N-CH3.CH2 CH-

rﬁﬁ'ﬂl"e (tai CH2-N- CHZ CH2); 3.21 (i, 1H, CH2-
3m 2 simaid nay ea¢ BNl TR PEY Oﬁﬁt R %{!ENH} 241

ey ?@”2% ERhG G oty by 3 Eﬁrm‘ 48 and
m§. 100266 2HeCHFCHF-C TCH) =EH]§ 7.48 (dd, 1H, N-CH=CH C{I—-C], 8.19 (dd,
t .
(HERCARERER O tod N EREGH RS Higl 620 (ot md o
r axbiledhski xture is evaporat ed to 30 dryness under
reducgﬂs mr4q§§ﬂ{4g 44 @ﬁq)(;@g@m!pﬁﬂ esidue is taken up

acet at €, er a a satura eddsol ution of

] _ﬂ; R il 1
d
es Pgﬂgﬁ‘.ﬁ‘%ﬂghf Elr%% ot %H%ﬁﬁ’%ﬁ? &Fﬂﬁ?f%éﬂ%&b?wlamm 3-
gl[%&d@ntﬂmuf hé i hABphthytidiadeylatiperidin-1003-Oyrimidin- ilQ,]?ammn]—
?‘E’af’i% ot BEGHEOR PO foxd e MIPINBE elifogs TR il (BF Phows
g&nderdy Wgen ab piRsPhRrs RIEB)TS. The mvrtioroutye islierghon Clarcel
piﬂfﬂn(aﬁ'apdkﬂte&m H.@‘Pﬁ';sﬂ ulad@rlreﬁ'@ned ssﬁi’e@ﬂ'ﬂ?a} 3_."1:1@ Qeﬁ:ﬁm@s éRromato-

4:%}&;:@?_& ?ﬂgHZ “@L\f @-fﬁmnt %P%é‘ﬁq‘%]}’éﬁc ?u? ?ﬂ{} 0-0 to 0-

SESES then D&A-5. 30¥ thilofMkpasR@ prbdmetlis phtimﬂﬁﬂenu.ﬁa fordDbD 2 white

-------------------- 50
ci%]b“g 3.17 (m 1H, CH2-CHCH2,): 3.85 and 3.97 (2m
2H N L@r@faﬂlmmcggdﬁlu@@ eByliacc@idCHa) ; 4. 45 (m

rirfl (s, 26, 178hnd 167321 , CHy-
5&;&: t%'z B a'acﬂ%)ﬁwﬁ Lﬁyl@&z@&ﬂfhénd CH-CHy- CHy

NNED=E62 Ghiti 1 5?%ﬂal1d(tﬂd4HlCHE—fL‘Hm©H2 SHE3Q3, (280 CH,-CH,-
PSR BT L) oV A Nt o
24151én(41yl bRy NH-OEhyCHAND- B12 [(2- 2l IMyPIB, X 7h whdb 7] 4 (24, ZH

t
en 2 J%B? ot jsft‘m’ Sﬁ Hhp Q g@%'ay 3 fi:‘rt) rE%dzp?%%]n)ngé fs).
{MH+], 458 (MH CDD H2Pht)
Example 20
Synthesis of Z—benz ln:-:vcarbnnvlammn 3-i2.5-dimethoxy-6-[4-(5,6.7 B-telrahydro-
i - -pyrimidi ino}-propionic acid. bis

{trifluprpacelale),
350 mg (054 mmole) of ter-bulyl 2-benzyloxycarbonylamino-3-{2,5-

dimethexy-6-[4-(5,6,7,8-tetrahydro-[ 1 8naphthyridin-2-y1)-piperidin-1-y1]-pyri-
midin-4-ylamine)-propionate in 10 mi of dichloromethane with 2 ml of trifluorcace-

lic acid is stirred al ambient temperature until the stariing product disappears
according lo TLC (silica gel, elvent: CH,Cl;-MeQH-H;0-AcOH 90-10-1-1).

L VDusoanems and Setmgsakimgl MLarat Seripmt Taoparay hriena PileOL EIBSZ 16056, dar - 3 pavemhee 2000 - 1510
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10 A mxture of 300 ng (0.477 mnole) of tert-butyl

2- benzyl oxycar bonyl anzno- 3-[ 2-ntl hox y-5-nethyl -6

-(4- [ 1, 8] naphthyridin-2-yl-pip eridin- | -yl)
-pyrimdind ylamno]-propiarfdte and 30 ng of platinum
oxide in 30 mM of ethanol is stirred for 1 hour under
hydrogen at atnospheric pressure. The reaction mxture

i Tollehd &r #idednand Charaekion hﬂxtuﬂ:mpmaﬁirexéd[to dtynese sader reduced

Sl AU SIS AT Bty A1LEE, By i
aniuﬁgmgadd@ﬁcmfememﬂﬂuaﬁmbamdy lajf:l.hanu] of 100-0 tu 90-10. 360 mg of

b@f&x!ee ym&h@rammﬁaqﬁh{y[mﬁm% Qsotig. of
or 3 hours at a |ent t enper at ure.

di el Eﬁéyet ane
The r ket REm Qi gl eluepie melpylese ehlpyde metzpelowater-acetic
wadig¢ 0(and -g). sat ur at ed sol ution of SOdI um bi car bonat e.

st pril AR REIS, SOLAT e TeFhm s g, F g L

r atl CBG-GH-EB 268 Mtk HHE) @W#@thﬁ RS (bt, 1H, CH,-CH-CH,);

8?-“5%3%‘ ﬁ%reﬁaf@%“ﬁﬂﬂ B o8y CHEACHIR CIELNG 40 o, O 8F-cr,
( Wi 36 Eﬂfb@i&&'ﬂwk@& eF NHLMyb HsNEg et §2 and 225423, 8H, C-OCHa),
paadusd, 115, NEt@HREM- N B7f @gmel, @d,-PE); law ahd 7.5B-Ed, 2H,

nt eth I acetate 25 1
&N@% %@ﬁﬁimﬁscﬁéﬁﬁcs, H 1 Bu); 1. 7)7 and 1.97

(m 6MS: GBR (RFRH); EFR (M- @ﬁmmh@i—_lsiﬂ-l@ﬂ{-}},.cﬂﬁ (690-CRH2Ph-);
CI%&% 61 (tt, 1H CHz-CHCHz); 2.71 (bt, 2H,

2.91 and 3,72 (bt and bd, 4H,
CEEM;JLI—CHZCHZ) 341(m OH, CH2- CH2- CH2- NH) ;

! : DLy O(2d-2H CCH:CH:C) '7.36 (m
5H Q{Eaﬂ) of dﬁ&hylécfﬁﬁmﬂ&da@ 2%2¢ niardlesprdt D6l didkieb | seformyl-

B W oty LB SRR D 79 3 0

4311‘:53 6H170[811tsepmayleﬂ1}'&b.lmuﬂi af: adietllinto-dsimglR-netked flask -::nnlalmng

dj
L b 08, e, g
ZWW b &2 K afar ﬁoh:guq em@py:a leg to dryness undcr reduced
pREstyd (6icHad-THe 18sidus oftaintistANAIPAn almixture of water, ethyl acetate

4 t e thé/d{ﬁ”ﬂﬂ]"&rf-’éftsé'%q“%‘ @%%h%h%r: J@P%ﬁi%?@@ﬁﬂ%ﬁémﬁrﬁﬁﬂ and

2thel agobousrphakal ceenaaeéd enitaodtly] acethte; Thprdollaned Seqnig [nhases are

;Jyl% u?&%%ngg%ﬁ{nzm%%lg ?ﬂ}%ghie&al\ﬁeb&% 15 %‘%\%'g%%g%ﬁﬁ lrll\(l/e%/er Yeduced
ubtekdure K kadr Tha gnpleoprodact doaiped ay sheuasegtaplypdt on silica gel
Té]@[iﬁ@iﬁth Qagr&ﬂnl:nl of hieBRt ene%gdg Pl

-0 to (0-100).
90- 10- Tol uene |s a and i% react@drﬂ] rr%uxtbr

is evh csr%fteéaeqr%l RiPS}‘Héé%O a%frmrl% favsdewmowdsr.
kPa) . TLThRE + 8Si5quiich gelselueti dthyleeiatt (108%)1 ni num

a1 sofronyR GliGhL B 0 b2 0P 6, BR MRk G2 g oo
o6HaCHaY 272 {2 fISHABE-CHBEHGS 2.81 (bt, 1H, CH2-CH-CH?2), 3.26 and
4.21 (bt and bd, 4H, CH2-CH2-N-CH2-CH?2); 3.43 (bs, 2H, NH-CH2-CH2-CH2):
6.38 and 7.12 (24, 2H, CH=CH naphthyridine); 8.35 (s, 1H, N=CH-N); 10.34 (s, IH,
C-CH=0).
MS: 358-360 (MH+)

hydro-[1.8]naphthyridin-2-yI)-piperidin-1-y]]-pyrimidin-2-ylamino} -propionaie.

B \Thocuorerss ond Sacingghs frwcI D ocal SetmpiTooporary Inerost File 0L L EG2 160360 doe - 9 penaembrs 2006 - 547 1
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solid TLC. Rf = 0-30 (silica gel, eluent: nethylene

chl ori de- net hanol -wat er-acetic acid 90-10-1-1).

1H NWR (CDC13) CO N 1.72 and 2-05 ppm (m 6H,
CH2- CH2- CH2-NH and 10 CTTZ-Ch¢+-CH ~; 1.93 (s, 3H,

C CRJT; 2.77 (bt, 211, CH -CH2-CH2-NH); 2.96 (bt, 1H,
CH2-CH CH2); 3.20 and 3.83 (bt and bd, 4H,

CH2- CiA2 -thix@ini2 - (HZED Bi500.§ mnnidkt) oCMRLER1GH26-BHES, B8 tetrahydro-

i R o - o
Crpruplg) of m&utaha-mmixbznwlmnarbnmﬂmmmnmes 111 mg (0.77

B?)cﬂm@m"'ﬁuﬂrﬁie;ii!-%g (8.069 &Hﬁlﬂ 1Hy Ct 5722%1 Se..iccmne)
4@@# Airclho B 12 166 DI B A HPbepi PO, -

ofbiipbthel MESM @M ofdifrethioRyethaie is hedtedi wier ﬂﬂhﬂ Erg. lﬁé‘lﬁ@ After

o oS Ao s e ) MBS il i S R e aeRbbgoatla

midiuh (&t ik advsd follm#@ﬂbadbm«xahng ondsE reBumdfor Behomisx The esacdon mixhre
st I f
(it Bkl o Ak M reabliy o8 (POl n il s tacen up im
ettHahgpetats. &'&H?édmdf%ﬁtﬁ'iﬂ&ﬂl gyuiagn pf wr@umobléirhp@qw ‘Bee organic
aphheit sé[?fﬂtlﬁi a@h@ﬂ @verTM o, e@i@_ﬁ{d sulph 08 %‘I}jd-]ﬂl@ sbﬁrcnt is evapnraled off
eva orated.to under reduce
SR0S SR bl O R 2 Tne e i e o Bipphad G plifa gl piuting
sahth a omixbire memﬁhmmeth}r]am cBlotitleaistihnal $0-43C8) kBtdmg of
2 t d
o b Hedhodily 0%%@‘1 B3 (o338 SBHBRES S sflld,©

dr yne%ﬂ Md:eﬂﬁ Gilive al, shuesis il gcztatda) . 7 g of
expectlﬁdmmpgtgp zsa @%%n@ﬁ i égggnfr@mzoﬁa %H‘Abﬁfi- H,-CHa-

3001 % LT RR AR a8 Ghi bR s L oot 7% CHy-CE-

( NZII-E}-B 30150 420 f&q)and&ntt:ﬂé,si‘Hz -QHL AN €H-CHE Y B @62 m, 2H, CH,-CH;-

5-

STk obf 0% Pl Bt SR ehyto 6 46160, TR 8o, o
oNEDD 59 BKor2EE Ghlyiot 637 ded |?319t{3ﬂ,elﬂ,t@ﬂF§ﬂ_mhﬁxmdﬁc) 736 (m,
h@Hf Ph) P (o eHURRICRING O ??E@'lﬁ“b tﬁi“-iijf @tl?'raﬁd Qt.llﬁe(gd and b,

‘ed | tu

gﬁctl%n m xt ure’ 1 s~pouf 0 &4 mX I ce
FH)t hen sodi um bi carbonal e i s added sl ova y until a

gam c Mﬂﬂ a6 {Bﬂ{ﬂ)eyﬁﬁl’hiﬂQBh@W5 loVIH- Gmﬂ:

*nI
hies ID 1-he

{ 1_nﬂuumacatate]

120 mg {6.195 mmole) of terl-butyl 2-benzyloxycarbonylamino-3-{5-formyl-6-
[4-(5,6,7,8-tetrahydro-[ 1,8 naphlhyridin-2-yl)-piperidin-1-¥1]-pyrimidin-4-ylamino} -
propionate in 10 ml of dichloromelhane with 1 ml of iriflucroacetic acid is slirred at
ambieni lemperature for 24 howrs, Toluene is added and (he reaction mixmre 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
diisopropy! ether. The precipitate is filtered. 60 mg of expected produet is obtained in
{he form ol a white solid.

TLC: Rf = 0.25 (silica gel, eluent: dichloromeihane-methanol-water-acetic acid
90-10-1-1)

MS5: 560 (MH+); 426 (MH-COOCH2Pht), 558- (M-H-); 450- (558-OCH2Ph-
¥ 1117- (2M-H-).
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under reduced pressure (2 kPa). 0.50 g of a brown oil
is obtained. TLC. Rf= 0.5 (silica gel, eluent=

hept ane- et hyl acetate 84-20). 1 HHNWR (CDO 3): S 3.90
ppm (s, 3H, CGOCH3); 4.01 s, 3, C9%V 5 Synthesis

of 2-[ 1- (6- Chl or o- 2, 5- di net hoxy- pvri m di n-4-yi)-piperid
in-4-yl']  F18 naphl hyridine: 40 m of

dibhmtipld Zicet am de, 1.25g of

g’ "eéﬁh!:: 9 f)engx T c}ﬁ”i‘:lm%‘m% 5(1’? P rn — 4-

si{hf 78 edraliediod] 1A depbibpmdin: Ay lhepiverdingl - l.l.lL'J! ek ylapfino}-
E@%EI&I Jpapht hyri di n-7-yl) - 1-pi perl dine. This to
mxture_is heated at 120C_ for hours then
concenfl? el-Tommaneldernhysd rb_faat e@'caﬂmg@miéﬂ ¢ 5-formyl-6-
k a5, ﬁﬁtﬁeneh@ﬁyml @]ﬂaﬁhtﬁﬁﬁﬂmﬁ ﬁ;ﬂpmnﬂﬁl- J?l]apﬁmqamr@yﬁhm}-
wat er ?Pa‘&aﬁ %f: at ugﬂ% 39 i %{} d
s SuRisaels SR [T Bmglee i dgrelpgride s
t IsBrrad) aEmuhmphtwg:eraﬁaxtfna@ttmdrs\Mﬂmn atfyhl dcmhat_adeMulmn of
I ver u
ol EREEH oplodR Lo ROFSAPu': uctilh LK o FIRIE d Bymess under
é@fﬁl@@&pww ekkhm eThepreripg nbhm-ed aelakeiep insa mixture of water and
of 31 REHIMBEBLE. @&Qﬂ%ﬁ;% oh aJs!ta emof !{)8@} Hﬁgﬂ@m‘fﬁ Eﬂpl@m‘@ [iRA] 'tl?t?énlvent is
%&FE%B&] pﬂfgé‘ﬂ ot s BFRUC r R pao dpgf ojfpined is
Sﬂlﬂﬂﬁlﬂtﬂﬂtﬁihﬂm or=sited 2el slutihg avigeh, gredienét methilene chloride and

(i nt-"?ﬁ‘eﬁ“‘(' p MT@W%‘ gf%ec eéiéjré‘%f& %, céi}mf“éfﬁ#‘gh% form of

b@ycﬂmvm CH2- N- CTT2- CH2) 3-30 (m I.H.

+?j 3126 gfﬁfH:‘ﬁ ((EI\B Cﬁf}'ﬂ]_:gjo%él 7.47 and

8 19 &ﬁIde (COh (48 (51$H 03 801 et {006 bt CF-

é][HJH er.dQGH_‘EQBfFE_’:‘_IQ), ﬂﬁj 1, 386.3388 CHM&H% NBY, DpntBesiss CH,-CH-

OGEL b1 [in BHORR CATEREN poeALIRLARS o8 i orr,

Qﬂz THBTua’i %0 fny2Bt NHeCH{ CH-®Hy; 4.84 {mpriH] 8is)-CH,-CH-NH); 5.09 (s,
Irq"lﬁglﬁﬁi% 4‘5"‘155 ii!f @%W&@éﬁﬂggjh&yﬁ?m@, 7.32 (m, SH, Ph) };

r w@mﬂim ﬁﬂﬁlﬂé@)ﬁ laf(maﬂndrﬁdnéHQNH)

b A NEDX ¥ CRHEOALA

e)of > his
di ph |
Ejl Iogazgdl S at'ed unﬁﬁr ?tglf “%Qy %B%m&'f x}"i‘Hém}’Iﬂmmﬂ'-”' {5-

r éaéuomnetﬂmkﬁﬁéi 64, Setﬁaphﬂ'da@-éblglrmpmymus‘z virgegreridin-1-y1]-
r
" Byt hyI @C a i Hio? ﬁ@ i an{fjmi %%%ﬁrﬁgogﬁhdré v!uﬁmgrﬂphfmﬂuu-

s SRCERR BAIE K HisTed b amingat SHpamRIEe aklehquss. éfebmnauwided and (he
d réae o Me£mabis R gRASE 0 g M:@leﬂfﬁu&&fpé&ﬂu&‘@[ﬁ kPa?a The resi-

t duced
CH0F, O] e s BT S
e diisdpnepyhicthar. Sitieydrecipites it Mieeed D0 atghel cx¥pBaibd prdiact ia obtained
SGEORG I BB Rhiskdifa Wi th a gradient of heptane-

TLC: Rf = (.40 (silica pcl, elvent; dichloromethane-methanol-waler-acetic acid
85-15-2-2)

M5: 562 (MH+); 560- (M-H-); 452- (560-OCH2Ph-}; 1121- (2M-H-).
Example 23
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tnyl e[ e~Pi kt hDL% - 6121SC6G dr s- 9nndce 2006-]}1[m 53

ethyl acetate of 100-0 to 0-100. 900 ng of expected
product is obtained in the fafin of an anorphous

yellow solid. TLC. Rf= 0.35 (silica gel, eluent: ethyl
acetate). 1HNWR (CDC13): 3 1.48 ppm (s, 1H, tBu);

2.12 By ogédaling GHAethibe@Hn heChlcreding kxamgled,. 6€ng R amino-4,6-

e ‘%ﬁ“"’é 3 andﬂé*%“«gﬁ*w%%ﬁ%%aa‘ 'f'érg%égl %ﬂww
1p u} aleis

8?19 (_ eéﬂ@é)ﬂ W%‘&H{% 5o o0

I\I-CI-ICIMSZHISB Nﬁ{ 74@31 éxhﬂcan@(t}m::mﬁ bile H's).

t ot ot PH? B@f@'@fé%’ %Pn@-ﬁ’-ﬁvﬂt lehsr%% Fafh 78 girahydro-

418 ]jrfaphihy8dint 2 ¥h-pipeddim-1-31]§wmimiinkd - yime&-prbpionic acid

erldl& §Jf ﬂ%ﬁ% g%g)é]t%g}t ﬁz{mggﬁ%ﬂﬁ}m xture of

benzyi g C50O-CrI2- CﬁHS] +

g 2I 5_ dmrfg EQD(]4E FbaS] . ba b oy :r(gﬁ;lHZHmldﬂgbaaarHﬁ Frdm 2.70

a2l S R e H P o2t DR e O o P 2 435 G

hdi, $1130n% 60 [rhym{pg}sE}HtCﬁHﬂpﬁmeﬁm 11,6351 6.55 TAEIH, H5):; 6.67
AC SO ) ol 82k %o '4’03 [ 8 Q0. ARERky. '}?56&( JF,B4Y: 812 (.

'to dryness undefr teduced p sire
THE. H%j due is chromato- graphed on silica with a
OB [gsgafmh@pl anc et hyl acet at e- net hanol of 100-0-0

tg, 0 0- 95 5 300 mgi_of expect ed product
i PPN SIEIRG ; i eldhe gpiney. TLC. Rf=

0. 16 Gsa laf a geI _ el uent et hyI acetate). 113-NWR

CDC1 6 1 1.79 d,1-97 (dl
gnd m%sﬁlg cﬁ@g c%ﬂ”ﬁad’w ﬁ:}a@ %gﬁ)vdn%e( 6 ml of
( etrahpdton@RP 150k QhiRerahicin@dhr lﬂ?HﬁHlﬁant B, Tidn ;2 Bix9fe afiddd mg
4, bt d, 1 . -

IR o L R0 LB AR e i
n&bﬁk@?ﬁ wldlmrl YHpIReAdiE) yilmmmn&ﬂw}mp@mtmwnd 0.228

Stirdoles of 2tch$dd ifBdlni&s 7 39Ad of - tél@ah@aﬂ:-ﬁ]r%ﬁ' is added. For certain
33.and .6.28 (ht

o RBHIE Wi Feasory R A Py B b5 BB URTERR i BRAEG &1 ambient

3(cripegatpiecfoP d hSyns} dirams_shealfed under reflux for 4 hours. Thc reaction mixture

2 D805 4Gt O B0 0 90y o oo
- biggthwinaleg The wregayic phase jobkainedgs| diiadi ever magnesmm sulphate before

t Ib'méln Z‘&Fg@ﬁ%l@gﬁgndrrgég u%@er(r@d@%dmsﬁﬁe ©f kbe§ Thd e is then

e RoRrRayeR 4on Sisare. wahr Ghy BMng sfusapheihyh estsicichlo-
- yothethimémeitiiel 190/ 10y 3030, A mass my of expected product is oblained.

TLC: Rf (eluent: dichloromethanc-methanol (90/10)-cthyl acetale 50-50.

Stage b)

A mass m, of tert-butyl 3-[5-ethyi-6-[1-(5.6,7,8-ietrahydro-[1,8]naphthyridin-
2-yl)-piperidin-1-y1]-pyrimidin-4-ylamino}-2-alkylamino-propicnale in 3 ml of
dichloromethane with 850 pl of irifluoroacetic acid is stirred at ambient temperature
until the slarting produet disappears according to TLC (silica gel, sluent: CH2C12-
MeOH-H20-AcOH 90-10-1-1). Toluene is added and the reaclion mixiure is evapo-
rated to dryness under reduced pressure (2 kPa). The residne is solubilized in a
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m di n-4-yl am no] - propionate in 10 m of di cMoronethane

with 2 m of trifluoroace- tic acid is stirred at

anbi ent tenperature until the starting product

di sappears according to TLC #silica gel, eluent:

CH2C12- MeOH H2O- AcOH 90-10-1-1) O p wand

Sem ga6rsllVnvil5~1lcama, Inmn Pil & LKIL

Z]]]llﬂthl,ll&dﬁl‘ﬁ&ﬂﬂl\f‘tﬁ' auch]oBMaelhine Bgn 'prairadanﬁtd ﬂu@ﬂﬂ@%ﬂ aftter. The
ti X ss under

r e i el Hhs op o HRRRREHE s i PUAREE 1o by

chr ondiléy %@&ﬁﬂyemﬂlslnlbrmﬂmnmmw-mtmcetﬁi agtd B 0-1-1).

grﬁ%ﬁﬂh@f met hyl ene chl ori de- met hanol of 100-0 to
ng of expected product is obtained in the

f or m Sf38§ 8hhi t e SO|Id 5TLC Rf 050(3|I|ca gel ,
el uentSynikedif ydre feel-edtly B{S-ﬂiﬁt& 54—(53@1?@ lelra-

9%@% ag@ﬁ%ﬂw&&ﬁmpm &hé&%ﬁd H5hetg R globig

- CH2- 7GR M) mitndds) (ditspdiiii, hﬁbﬂaﬂﬁoﬁﬂi@ﬁnde & BOn]alﬂelrahydm—

Mi@aﬁﬂi i{gnlﬂé‘g fa%ﬁgﬁaé\'g% ‘ﬂ{l%%( éﬁ %EF 6Pieo ffd 0208

NW@@J—Q’@W bulyb2-ammioe-3-{95rlid - (4664, 6, G8 oarahydro-Id, Bgaythyridin-
qﬂyl'}'@mnﬁ_’dlgll Qﬁ’lm% ﬁEhatE’ Bd DQE@%:L@G!N%E of 2-ethyl-

5@}?}; de st%jll(tm ljﬁl;_é)hy wrap i acsdecglﬁg)reacuon mixture is
( Eﬂﬂem-ﬂﬂheﬂt ternpdrBid rd RV houdS Endmpdse TR hegitSicted with cthyl

SR 6T e, i ST B T o

omhéﬁmblhrylbd\detfawd chesver 3Il@grg£1@22 sniphatt dwdforefbeing concentraied to
4 d%r&h&hhnﬂ!ﬁr@d;fe@ﬂ :pf%r | 1P| *P?el 972§hEeﬁr L Gfler A6 l phed on

to. Lieb gs Annal e ernle 766 73-88
arftics el Woh lag jodigpingpsirenthsthulaca@tend ammhqq#r@e[banol (80/20)

sis0gloe Anasdses], di-as éf.‘.t Midtﬂ:tén@d g (17 mol es) of

PR P b Gy A DR S T e 50

céftentrated to dryness under reduced pressure (2

kP ' \.

oy FERMER A8 (o ersaliptbrp et te o o
&&L3)im 7 dar BdriEu, 1. F1m, dFg AKCH20RES o CH-GEDal 46 sadgndh (2m,

253}1 wmmrmm@m@m@cmmﬂ?t byl arfC Ol @y, IH, N-

R s L e et e

re:&m:emz WHe CHE-€HEE k6 )and ThES gmdermthHM&Im 2%

gra th O%Wﬁeﬂgﬂl ’h:} %f?’ﬁe AnG 3#1? FE][)%? and 3.9 (m,
(2@193@{@@‘51191?1}13 243 (y 141, rexlpbcNE; fiﬁédmdt? 18 (2d, 2H, CH=CH

Okﬁ%@‘ﬂﬁ%‘“@aﬁ he¢ JQWJEQI )qzl | ow powder- 30 TLC: Rf=

thyl acetate (1009
M: 566 IMIFE), 570 (ML vl acetate (100% ]

Stage h)
Svothesis of 2-2-athyl-bu

[1.8Tnaphthyridin-2-y)-piperidin-1-yl]-pyrimidin-4-vlamino } -propionic_acid, bis
Influoroacetatc
&0 mg (0.141 mmoles) of (1,1-dimethylethyl} 3-[[5-cthyl-6-[4-(1,2,3 4-letra-
hydre-1,8-naphthyridin-7-yl)-1-piperidinyl]-4-pyrimidinylJamino]-N-(4-methox y-
benzoyl) alaninate in 5 ml of dichloromcthane with 400 pl of trifluoroacetic acid is
stirred at ambient lemperature for 9 hours.
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|H-NVR (CDC13): S 1.79 to 2.06 (m 6H, NH CH2- CH2- CH2,
NCH2-CH2- CHC H2); 2,72 (t, 2H, NH CH2-CH2-CH2);

2.81 (bt, 1H, Cl12-CH CH2), 3.26 and 4.21 (bt and bd,

AH, CH2- CH2- N-Cf 12- CH2): 3. 4359 bs, 2H, NH- CH2- CM CHR) :
6.38 and 7.12 (2d, 2H, CH=CH naphthyridine); 8.35 (a,

1H, N=CHN); 1034 (a, IH 35 CGCHO. Ms: 358-360

( M) The toliidticds sddet and ke fﬁdcﬁun&nbﬁﬁl‘b 1$ e¥apefiteiDm dr}rness under

?erﬂu@%t{ %ﬁesgureo(ﬁrﬁl:la) Orhet il i€ sofirifle s {ﬂgdro- um amount of
r idit I‘mefl‘l)mqmﬁmrpmnwd inly idiisepyopyli attian- Zhey peseipatade- i rfdjred. 90
tg%ﬁ vngtfwel [iLals , Tngnnz | nmua
F?‘?gtaﬁ ﬁﬁﬂ-[é) e nmaai | rc 2016- 54/ 102 7w. 55
A mi xt @;.‘C‘eRé‘ﬁ ﬂ}tgb{sﬂﬂ:a@] gh_wﬁ‘f dickjorgmethane-methanol- ~water-acelic acid
490t8003-8y.6-[ 4- (5, 6, 7, 8-tetrahydro

4 R B H P BB 5T 5

SG_fﬁJnhE Zmb EH Z(/(CHAGH) B Gt b 85 1anp R Ar(@tre 6H] NICHRICH?-CH-

Hg”?ﬁfwﬂ‘f%wwg“@c gg%m? B4 25, S o

32 ang 1D (w1 3M@E§ICH&) z»tﬂ*l NH N~CH2 CHz CH-CH2-
HA)enyR R eNRED AN, N-&Ho- @mmm 19,305 3% m 0fH, CH2-CH2-

dE b P Y N5 60 b ot =Gt aphy-

|Ii'ﬂdﬁla}[CﬂMZWTJMHMUOMdeEH{ﬂnhBﬂ&QDﬂ]H}( 0) is added
foIIo Fﬁ_ﬁtlng under reflux for 2 hours. The
reactl Ot m>£ 3 i s evaporated to dryness under

r educ &8 passsfiaidehyde lnpaiucedd t he residue is taken up
in 101\@1;% ,%lq.;ggegg&ﬂ wgter and a saturated sol ution of
sodi um’bi car bonat e- e organi ¢ phase i s separated,
dri edMovBesSR{GREANANE| phat-e and the sol vent is
evaporated of f under reduced pressure (2 kPa). The
residue is chromat ographed on silica gel eluting wth
a mxture of ethyl acetate-nethylcne chloride-nethanol
50-45-5. 120 ng of expected product is obtained in
the form of an anorphous white solid. 15 TLC. Rf= 0.25
(silica gel, eluent: ethyl acetate). 111-NWVR (CDCl13):
6 1.50 (s, 9H, t13u); 1.80 to 2.12 (m 6H,
CH2-cH2-CH2- NH and Q -CHCHI); 2,72 (1, 2H,

CH2- CH2- CHz-NH); 2.87 (bt, IH CH2-CH CHz); 3.30 and
4.29 (bg and bt, 4H, CH2-CH2-N-CH,-CH2); 3.46 (in, 2H,
CH2-CH2- ClIs-NH); 3.92 and 4.03 (2m 2H, NH-CH NH);
4.47 (m 1H, NH-CH2-CH 20 NH); 5,13 (s, 2H, CH, -Ph);
6.37 and 719 (2d, 2H, CH=Q naphthyridine); 7.36 (m

5H, Ph) ); 8.35 (s. 1H NCHN; 9.77 (s, 1H CCHO;
6.17 and 9.16 (bd and bt, 2H NH). Ms: 616 (MH); 560
(MHtBu+); 426 (MH COOCH2Ph+). Synthesis of 2-bent | ox
carbon | am no-3- 5-form 1-6-[4-(5.6,7,8- tenhdro- 25 ]
81n hth idin-2- 1 - i eridin-I- 1 - - "din-4 lamno -
roionic acid bis
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(trifluoroacetatc). 120 ng (0.195 mmol e) of tert-butyl
2- benzyl oxycar bony] am no- 3- { 5- f onnyl -
[4-(5,6,7,8-tetrahydro-[1, 8] napht hyridin-2-yl)-piperid
in-1-yl]-pyrimdin-4-ylam no}&t propionate in 10 m of
di chl ommet hane with 1 ml of trifluoroacetic acid is
stirred at 30 anbient tenperature for 24 hours,

Tol uene i s added and the reaction mxture is
evaporated to dryness under reduced pressure (2 kPa).

Exathghl pr onet hekebminkdr a i §t \ﬁe a ez (mg)
into | diisopropyl ether. 'I'HEFE'B %ﬁ?p{&fa@ﬁb@s §2er1“‘ er eér.lg

ﬂ

The reésidue 1s solubiTrzed 1 n_. theTm ni rrum armuawt of

60 nyjof expected product|is obtained in the f¢rm of

a whi esolldn"%&\I&;@( 0,25 (gilica gel, eluent:

dichl pr oret han et hanol effi ¢ agyhy 90- 1 -g)g-ul)
450-

hat C
VB 5b 26_( M COPCR? gD« |s58. (VWH )
(558-PC 11=7¢ 7- (2MH). ¢manm m d Sm ¢g#. ,
foncltl| a_]_,ﬁermnl ==l v 1e||QVrlrl}?('1 O ilr 3
f.-9npotrenulL- Sf Exanpl e 22|Synthesis offert-bu
tert-|ox carboﬁ’% 15-h drox eth |I-6- 4 6 7
hl h d| n- 2516165 i |eri drskds 1- |mi chisn-

85l et [ ghro- [ i di 1 chi
| ammol| - ngte 5 340 frg (0.55 fmole) of tert-butyl
2- benkyl hary| arfi ho- 3 - {5-formfl -6- {4-(5,6)7,8 -

FetTapydro=+

F—
a-1-y|]-pyrimdgi

Idplll.i'l rchrr=—2= )l)-pl pC||U||

aim |no) - propionale in 50 nm of
met hahol wi t 3 3 (9. 2]mm al es) |of sodium
Bbrohygride i ¢ S stirred al afi®nt |t enpBiSfur e for 30
hour s : m=™of a saturated gol uti on of
amon] um ¢ch orffde is adde¢d and the|reaction rnixlure

I's evpporated to-dryne inder 10 fé&duced pressyire (2
kPa) | The residrafézdt ] is takem up in a m xjure of
I

ter|and ethy cetate.|Th gami c p is dri
%@er H%I_@ pha.tFe t 1engﬁ% J)I venf@f@ %g
evapof at ed/o{ f ger reduged presstire (2 kPa). The
crudel product oht ained is]| chromataegraphed on _sijlica

gel e ut i ng witfh a i ept of methyl ene chlori e and
et hyl | acetal e W 01100). 160 ngy of expecfed

pg odupt-« s obtakned in the fegamyof | 15 ggAke! | ow|0i lag
VB: 61%&616“ (MHI); 508- (616- OCH2Ph-) | 1H NMR
(CDd B) 1Bu); 1.80 to 2.05 (m |6H,

oL r~|-, r*u') N nnnl r*uf) cCH'"H - 2 '){1 211

CH2CHZCH2NH) Hii%ﬁlHCHZCH—CHZgZQ‘)and
3.81 (bt and be‘m CH2- N- CH? |- CH2); 3.42 (m 2H,
&H2- O - 3.90 {m3EBH1 NH C -THMNFL); |4. 44
(m IH NH); 5]09 (s, 2H CH2-Ph); .40

and 7| 1472 2H" CH=CH n@pht hyridijne); 7.32 (m 51-1,

Pn) )T \’l:;\

31 %_O }_ﬁ - 521.69 749.68 14
ki -
_ %,
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8.27 (s,
NH). S thesis of 2-bens |ox arbor

R R P

1H

ICl=CHN); 5.98 and

eth |-6- 4- 5 6.7 8-tetra h dro-
i eridin-I-

trifluoroacel ate ,

1 -

2- benzyloxycar bonyl am no- 3- { 5-

hydr oxynet hyl
in-2-yl)-piperidin-|
pyrirnidin-4-ylarni no}- propjionat

_y|_]_

6.18 (mand bd, 2H,
| am no-3- 5-h drox
18nhth 'din-2- 1 -

-mdin-4 lamélb ro ionic acid 25 bis
150 mg (0,24 mol e) of tert-butyl

-6-[4-(5,6,7,8-tetrahydro-[1, 8l naphthyrid

e in 15 i of

di cl
is
Tol 1
evaj
The
di c
The
pro

il oronet h
$t FrSaRE a
+oRe—s—a
bor at ed t
resi- du
|l or 8het hp
preci pi |
juct 1s a

ane Wth 0.8 m of t
| anbi 86 cblaiRgrer at ur ¢
Hded and the 30 reac

it g ceticggeid
(ERE b%} @HeSases + 2 TFA)

Lon-mxtdre is

Mz (mg)

p dryness.unde quu
B soI 'n |

t hen ured into
%@—4 er edr 100
bt ai the form

ced pressiyre (2 kPa).
he m ni mim anmount of
disasmapr ¢py|  edavar .
ng of expected

of awhil ¢ solid. TLC

38

Rf
dic
85-

040
|l or onet h
|5-2-2) M
D- QCRB Ph-

JI Lt ai

Hcaget—etuent;
ane- met haaol:-
5. 562 ( );

M1I;FI;). E

m f,1

f 5
16[ 20W 5U192 i §75

By oper al

cetic acid 35

(MH): 452-
kanyidd 023 |C1L &API

k J!I'JB , a][~] (BB dec-a
ing as described in

13

precedi n
Nl or o- pyr
- bugyl 2
-6- [4-(
bht hyri di
bridin-1-

exanpl e usi 5-

mi di ne %Q@E

benzyl oxy&ar- bofyl

(gtﬁ%{ﬁ}ggirqudro-
=)

[]1-pyririidin- 4 vIa

hm ne- 4, 6
hoxyt et r ahydr of ur an,

o B (5 PYEly

M nol-propjionate is

14

pared 5

12/ MeOH
D- CHas C6
enzyl oxyc
=trahydro

|C. Rf= 0. 7 :(sSi
0: 10)

I\ nar

a pel, elueft:
463 (MH (1 Bu and

73770
16-[4-(5,6,7,

rlmr*lln 4 \l|
b anh” u

20

N0) - pr opi
C121MeOHO

6H, H2
H3); 3.5

))Ilaplll.lly%l ulll z ]l

(CBOdf

10) 100\, 15971 M

H7 ¥
(m , b

n h
| AN SALER B

nic acid TLC a b

eluent

10

b (M IH

"8

2H, Eli)

(in 5 |
ating net d

T Han 5. 10 (m_ 2H;
6.55 (, ,-I f-LS) ;
7.40 ( ail
H9)
he prep dr

U ULl £-
6.67 (
P- C615) ,
plé@a- t
at i on of

37 ral
he am nes

40

The products abtained above are prepared from the following raw malerials:
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Stage a) 75 ng (0,35 mmol es) of triacetoxysodi um
borohydride in 6 nri of 20 tetrahydrofuran is left
under stirring for 10 mnutes at AT. Then a nmi xture of
100 mg (0.208 mmol es) of terézbutyl

2-am no-3-(5-ethyl-6-[4-(5,6, 7, 8-tetrahydro-

[1, Sinaphthyri.din-2-yl)-piperidin-|l-yl]

Egyrlen) diskwey| aniwn} Fpriopil onatsreatedp@iv@28  InTivt epMofng) | ieid
al dehyde in_solutionin 3|m of tetrahydrofuran [s

added] For- certain |al dehydes th tran |bei ng
sStPowef , it her | 181 leadt i pn—ni xt is stincye&t| 100 94
anbi ept tenperature fai or it ils hea|ed

£ /A

ot vty A o

UIIdCI 1 Cfl X —4— tH—S- Tlde eattt+oeR——xtute =)
t hen ctedf wth ethyl [acet at fter shing With a
sat urgd | ut kg, of sodifu i The 9l 9ani o 5

m a
phase|l obtaimed is drjied o 6igggﬁ§;$§un1sulphate pef or @
bei ngl concentriat ed tlo dryies reduced pressure

(2 kPa). The;residug is then chromatograpied on

silica gel th the [foll oy ng el Mjgggﬁﬁ

acet I'thl of 3B-22gnethanel.met ﬁl( 0110)| ®B050. 2 15
:t&%}a@ r'a

ined. TLC K

ss ny of ten#fbu 3-
$Tﬁ27,8igelrahydro- phtgyﬁgdiqa_ -
a

ip-T-yIf - pyri n; am no} -[2- al klyl am r

in 5 mj of :ﬂigbﬂgﬁo-dnethane wi t h| 850 |

of trjtluofoacktic ﬂCId 3 stlrrgg at anbdl gnt

t enpef e{tun il the stal t| ng pr hSsgdppearp
| eI u’ﬂ%y

&8cordi ng to] TLCGKEi|l i ea ¢ Cl|21s.78 | 40 31
Mc OH- H20- AcCH PO0- 10-[1-1) . s added land the
i i e is levapol rated o drynesgq _unde
ed pressu e (2 kPa).|The resggge is=sdl ubi |} zed

00 QMR , pal - pﬂﬁg?nY L.nan
%) %ﬁvomn"'ﬁ % Thuz | 2P
8 m ni|mum afo chl or orel hang t her

poured T nto difi SOprapyr_eyner preC|p|tate 5
filterqgggj mass m |of the expectjﬁagiﬂq? obt a] ned.
BC |Rf uent| 1aiiehl oronef L r ane- han vasere- pcesi d 21
aci d [90- 18=d- 1) . Exanple . a) Synt hesi p of
tert-lbut yl
2-(2-ethyl -butyl am no)-3-(5-ethyl-6-[4-(5,6,7,8-tetra-
hydr o-[ 1, 8] napht hyri di n-2-yl)-pi perid
in-1-yl]-pyrimdin-4-ylam na) -propionate. 75 ng (0, 35
nmo] es) of sodiumtriacet oxyborohydride in 6 m of
| etrahydro- furan is left under stirring for 10
m nutes al TA- Then a m xture of 100 ng (0-208 10

5 rnnol es) of tert-butyl
2-am no-3-{5-ethyl-6-[4-(5,6,7,8-tetrahydro-[1, 8] napht
hy idin
2-yl)-piperidin-1-yl]-pyrimdin-4-ylam no)-propi onate
and 0.22 8 mmol es of 2-ethyl- butyl al dehyde in
solution in 3 mM oftel rahydrofuran is added. The
reaction mxture is

1]
U

Fi:! 61
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10

20

stirred at anbient tenperature for 4 hours 30 m nutes.
Then it is extracted with ethyl acetate afler washing
with a saturated sol ution of sodium bi carbonate- The
organi ¢ 15 phase obtained is ¢ ied over magnesi um

sul phate before being concentrated to dryness under
reduced pressure (2 kPa). The residue is then

chromal ographed on silica gel with the foll ow ng

e[Tent: ptQyl acetat e-[di chijor onet hignel el hapo] (807 20
5p-50. A ftiﬁIﬁy of exjpected prod ﬁggj%p |ned. TLC

Rt =30.2y ent :""H chl Br o han hamol | 833.62 | 30 23
(80120) - et hyI acet at e |50- 2 NI\/R( 13): 8
09—t pH—CHS—tH2—CHFCH2=CH8)—% J.. ; CH1 2=
CH3); 1.47 (s, 9H, tBU; 17(n|, CH3)

2 CI—|43{:I—|24‘\CI}:E’3 ange.@-[0522( 2 ’J?‘(ﬁ si5a | me | 38
N cHe- orp- GHeCl 2] cre, [cl- 12%@@4@ 2.1 and 2.53
(t—331 N CHR - CHR- CH-CHR- ICHR ——(CHRTH3).— 2 1CH-CH2. NH)
2|6 and R.7 m (4H, (H2 25 C112 - CH3) ;

21 963and| 3. (ZIanﬁll, M Q2 CH2sigs 3. 32 | 24
(m 1H N -l N13)|; 3. 4'5%@1 Ore- Qhp- CHe- NH)
3L.Z and B 9°(m 124 C2-ICH b.42 (1.1 111,

npbile N 6. 43|and 7. 17 (2d 21# Cl -

napht hyr ), 8.32 (s H, ﬁ% (NHH)

5010 (M1 30 &t} eb‘) Cy% roae ) dr ] 2
o12-(2-e hyl-but | am nja) - 3- -6-[4-(5,6,7.|8-tet}
ahydrot%

8 napht hvridi n-2-yl)-piperidin-1-yll-pvrimdin-4-vlam

N@)z gonic acid, bis (trifluoroacetatc) 80 ng
O‘IH%E%%b[es) 05 1,1- dlgeth | et hyl

] @];@pm Eﬁfﬂ i mmﬁ.mmmlndquog.amm berbopl gy ] am

i no 0OX nin

i ol 30 BhEFD R 760 Tty BPrepLerbHLSI toiaiaryin 3 ml of

s tichtceomethamenisi ®iitd te apeixatrarod 09rmg (OGRS JumAalEt) of ter-buly] 2-
~~ ~f hyf i .

NEPBRESR St B (4.7 2TLRa D) Bhotit R B P pigeridio-1 -

aﬁmrewthn& Ilmmoé@mm@wttmmc\lm&rm i temh pbdighletbmethane and 650 pl

dey néj nﬂﬁ&eﬂ&i@ﬂ S PE RSHRR al %n'ﬁféﬂi Eﬂm-li%fﬁ.[%%ldp fiohiS Then,

Sﬂ| ubilized in the m_pi mum anount of chl or onet hane,

sol¥et a8 SvARQsaigd .%ap%ywﬂéq%lmswn% (% *8&) pre dhe residue is
f t:hﬂi:-ﬁ'ra etirapded 41D sﬂfcaeg@leﬁ'ﬁﬁdmﬁr RAaGind theht aéthfld acdbate-dichlo-

s oo Hihed nare i isBlofSeenemetipmpl ©5/5) 5050 then
7@3&@ Sith sy NVRe(EEBItBpront:titang/miethardH, {!:"-'a"l) 50-50. 98 mg of
&) 32&3)“92_% 1 2 o 21 22?n3) 6H, 8 m IR
Efp RER 0.9 Filicpizel, elypnicdiehigrpm e.—gle@@nqlqwalgj:qcahc acid
CHB]@&QQ 2.78 (t, 2H, CH2-CH2
1H-NMR (CDCl): 8 1.54 ppm (s, SH, tBu); 1.20 (L 3H, CCHs); 1.78 to 2.05
{m, 6H, CH>-CH-CH, and CH,-CH,-CH,-NH); 2.66 (1t, 1H, CH,-CH-CH,); 2.72 (L
2H, CH;-CH,-CH»>-NH); 2.92 and 3.68 (bg and m, 4H, CH,-CH,-N-CH,-CH,); 3.42
{m, 2H, CH,-CH;-CH,-NH); 3.86 (s, 3H, COCH,); 3.97 (t, 2H, NH-CH,-CH-NH});
4.78 (q, 1H, NH-CH,-CH-NH); 5.17 (¢, 1H, LH, NH-CH,-CH-NH); 6.41 and 7.13
(2d, 2H, H naphihyridine); 6.92 and 7.79 (2d, 4H, H benzoyl};, 8.32 ppm (s, 1H,
N=CH-N); 8.23 {mobile H).
MS: 602 (MH+); 412 (MH-COQCH2Ph+).

5‘ h =
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15
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33

10 CH2-NH); 2.9 and 3.1 (m 3H, (CH2CH3) 2-CH ] - NH,
N- CH2- CH2- CH CH2- CH2); 328 and 3.9 (2m 4H,

N-CH2- CH2-CH-CH2-f H2 ; 3.53 (m 2H, CH2-CH2- C
[2-NH); 4.25 (m 2H, NHCFl 2-@84NH); 6.4 and 7.38 (2d,
2H, CHH naphthy- ridine); 8.33 (s, 1H, N=CF1 N); 10.05
(m 1H, nobile CDCH). Ms: 510 (M#H). 15 M: mass of

aﬁmwﬂ:ﬂtﬂ oeheBd-[4I¥.6. T esabidreq] 81 nalitlaidied2-Whiperidin-
0 BB B Y sy

haestatg) wneai 6re-+m-gy] VL ---- - -----

o, 100 L) B0 S(EIEA A TEB
v( Jnﬂplyhzrrnéﬂzﬂ ¥bpiperdigloylipyrimidin-deyl &mzaﬁlév(f -pgthoxy

79&123 ¥1)}3opiddate in 2 ml Qﬂ&yﬁh&%éﬁ&??rﬁgwﬂﬁﬁ 3641 %Hiiﬁ%)g&tﬂz acid 1§
| Fa ca

3 71 34
s o gibpenl gk o ¥ by s%‘ﬂ“‘&“#ﬁ@ T teasdiggaminture
I RAVepMaed 19 dpmesshmd@0@6ucell pré3ure 12 kPx)afThe a:stﬂnleab solubilized in

e e

5pEcipilag 1y [ifigred 420 @l expegsd 5uBluppis tbaing! iggthe form of a beige
solid.

1H-NMR (CDCL): 8 1.77 10 2.15 {m, 6H, CH,-CH-CH; and CH;-CH.-CHa-
NH); 2.37 (5, 3H, CCHa); 2.77 (bt, 2H, CH>-CH-CH»-NH); 2.99 (bt 1H, CH;-CH-
CHgz); 3.22 and 3.97 (bt and bd, 4H, CH>-CH-N-CH;-CH;); 3.52 {m, 2H, CH;-CI{,-
CH,-NH}; 391 and 4.14 (2m, 2H, NH-CH>-CH-NH); 4,82 {m, |H, NH-CH,-CH-
NH); 6.89 and 7.82 (2d, 2H, H naphthyridine); 7.19 and 738 (2d, 4H, H benzoyl};
8.25 ppm (s, 1H, N=CH-N); 6.39; 7.72; 8.09 and 9.6] mobile H’s.

MS: 546 (MH+)
Examples 39 10 51

(eneral operating method for the preparalion of the amides
Stage a)

650 pl of pyridine is added 1o 112.5 mg (0,23 mmoles} of tert-butyl 2-amino-3-
{5-ethyl-6-[4-(5,6,7,8-tctrahydro-[ 1,8 Jnaphihyridin-2-yI)-pipendin- 1 -yl]-pyrimidin-
4-ylamino}-propionate in solution in 6 ml of dichloromethane, after stirring for 15

minutes al AT, 0.23 mmoles {mass m,) of acid chlorde in sohition in 3 ml of dichlo-
romethane is added. The reaction mixture is stirred at ambient temperaiure for 1 to 3
hours depending io the acid chloride used. Then, the solveni is evaporaied off under
reduced pressure (2 kPa) and (he residue is chromatographed on silica gel with the
following clueni: ethyl acefate-dichloromethane 50-50, elhyl acelale-dichlo-
romethane/methano] {95/5) 50-50 and finishing with elhyl acetate-dichlo-
romethane/methanol (30-10) 50-50. A mass m, of cxpecled preduct is obtained.

TLC: Rf {cluent: dichloromethane-methanol {90/10)-cthyl acetate 50-50).

Siage b)

A mass m, of the lerf-bulyl esler of Stage a} in 5 ml of dichloromethane with
850 pl of trifluoroacetic acid is stirred at ambient temperature until the slarting
product disappears according lo TLC (silica gel, eluent: CH2CI2-McOH-H20-AcOH
90-10-1-1). Toluene is added and the reaction mixture is evaporated lo dryness nnder
teduced pressure (2 kPa). The residue is solubilized in the minimum amount of

Tl courmenes eod Sectingeu fowellT ocal SermpiTemporany Tojoba, Fil LK 1 B2 503GE dee - © ppvesihes 2006 - 541102
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20

25

30

is

: , 2f FA 36 592.75 620.75 10 37 eR 646.80
876 00 40 The products obtained above are prepared
fromthe following raw materials: 5 Crpuirijz m
Sdwgi uWk. . i DF A Siin2sllc nyl mpFSe: ALAI - 6V. 160s0OB
r-9nrvent K MM 61+1c 62 Exanple Al dhyde FW M (ng)
expected product FWM (ng) Yield o x7~7~ 25 738.78 28
58ehiFoti@thind dhen2fnud &7 infd dZiSofdpyl /dhed/ TBE pretipildd? 12 Bllered. A

i el 2l St 3
61 3TLL{rRffguesg: M@Eﬂ&?@l&-@ﬂhml-“&tﬂr—mmmlmﬁﬂ -$0-drb
dRxzmpfety nenre~cvery | scw ~xawca~aezi eascaauc-s W

ch—é;v. m 63 34 173,17 40 635,82 ao 23 35 0 100, 16
22 585188389 38 36 193,21 42 649,66 32 24 37 237, 26
54@ 519 &uf’éﬂ_ El@vl 3E>§a¢m+1aa-%r5% 'l E&Et{&vﬂfd—ﬁr E]nﬁkkﬂihﬁﬂm-}‘f -

y Benzpyl}- 1
=

ATTVITOY T LILI

benzA4l mg (lbﬂ?onnmdas@@:-f mnemuiﬁﬁaml elslpridé in solution in 3 ml of

mdﬁ%ﬁ&%}éﬂﬁﬁﬁ%e‘f g“d%“dgﬁré o ?ﬂ f’l%& jfﬁfggmes??f)‘ei%@lm 2

P AR Cothl [ Gy b letrahyaro [ 1.8 naphihyridin2-y7) pipecidin. 1yI]-
alﬁyﬂﬁmﬁn{ﬁl&ﬁm@;ﬂm@mﬁﬁm& i Sldtich 7084 il BY dicBrobdm&hARPHA 650 11

2 G PR ey Pat R o B Y Sl at AFoiBH sty T hpur. Thon,

oflhfd saliérorio natbwaaed affl n68e tedidéedoprepynid ¢ I‘@a} hA€ he residue is

xtpure | L L { | ent
) SRR G s Oy, B DTRLAL YRRk e acnie-
ré@mgté@nqor(é%ém ecthgl mamtdeDNmMMhmI (95/5) 50-50 then
C iy
el uggtﬁlgogtﬁﬁer&ﬁ%é g%gt&gr%ﬁmhﬁg%‘ r onet ﬂﬂﬁl %J;@Wlsﬂ %3 mg of
a &¥pesied e rbkasanel net hanol (95/5) 50-50 then
fini SmmﬁmﬁE(shjﬂa g@l; ehrh e dtbhidibedaR:-hamahaelNendlelic acid

(962 259:' 50. 98 ng of

1H-NMR (CDCls): 6 1.13 (t, 3H, CH2-CH3); 1.42 (s, 5H, tBu); 1.73 and 1.93
(2m, 6H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2.41 (g, 2H, CH2-
CH3); 2.62 (m, 3H, CH2-CH2-CH2-NH, N-CH2-CH2-CH-CH2-CH2); 3.90 and
3.33 (2m, 4H, N-CH2-CHH2-CH-CH2-CH2}; 3.35 (m, 2H, CH2-CH2-CH2-NH); 3.78
{s, 3H, O-CH3), 3.85 (m, 2H, NH-CH2-CH-); 4.71 (m, 1H, NH-CH2-CIH-NH); 5.20
{t, 1H, NH mobile) 7.07 and 8.12 (2d, 2H, CH=CH naphihyridine); 6.85 and 7.72
(2d, 4H, CH=CH phenyl}; 8.25 (s, 1H, N=CH-N).

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

Slage b)
Synthesis of 3-[5-gthvl-6-[4-(5,6.7 B-1etmahydro-(1.8) naphthyridin-2-yl)-pipenidin-1-
yl]-pyrimidin-4-ylamine]-2-{4-methoxy benzovl)-propionic acid. bis {milluore-
acetate

90 mg (0.146 mmoles) of tert-bulyl 3-[5-ethyl-6-[4-(5,6,7,8-tetrahydro-
(1,8)naphthyridin-2-yl)-piperidin-1-ylJ-pyrimidin-4-ylamino)-2-(4-methoxy
benzoyl)-propionate in 5 ml of dichloromethane with 850 pl of triflucroacetic acid is
stirred at antbient lemperature for 7 hours.

Then toluene is added and the reaction mixlure is evaporated to dryness under

reduced pressure (2 kPa). The residue is solubilized in the minimum amount of
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15 expected product is obtained. TLC. Rf = 0, 62

(silica gel, eluent:

di chi or onet hane- net hanol -wat er-acetic acid 85-15-2-2)

1H NVR (CDC13): 6 1.54 ppm (s69H, tl3u); 1,20 (t, 3H,

CCcH); 1.78 to 2-05 (m 6H, CH>-CH CH and

CHz- CHa- CH2-NH); 2.66 (It, IH CH2-CHCH2); 2.72 (

2 @ightbromeGiaide Bk pblid=d io ﬂ?sd}ﬁﬁb 3 ethir. (The CH;aﬂﬁbll‘mtc #Hiltered. BS mg
- : - .3..42 (m 2H, CH2- 3- 86

%e%tﬂwu%%s '%.‘_"é‘%ed(t, 2H, NH CH2- CHNH);  4.78 (q,

I H, NALCHRICHR. RIS, geF, eluent: mhlmmmemmeﬁmt@mmymmﬁc acid

6.9%1 (2 3)7 13 (2d 2H, H naphthyridine); 6.92 and

7.779 (2 4H, benzo 32 m(s, 1H, —N=HN);

8.23 ( HMI@(@;)CI;}BS k/é (ISQQI, ﬁf&)’i} 1482and 2.05 (2m, 6H, N-CH2-

( MEHLOBCHRAR2, @Hbmm@{mﬁ}r ﬁ%mﬂ L@fﬁe&mﬁszﬂ-w {t, 2H,

O s EHb R S50 0B G e Ch B oy

________ -CHD?); 3.25 and 3.50 (2m,
SA&EME}HZWHB-QH—CIEE- 6HZ); 3-32e(rm, aﬁymcﬂzw_-mm,a $2 (s, 3H, O-

420 4NT?[L. ngﬁfgh?ﬁ( JH, NH-CH2-CH-NH); 6.40 and 7.75
iﬂa Nk i o3 .15 A, o, (G ok rapbibiridine 6.90 aud 8 85
2& Qfﬁ@@{iﬂf@bﬁénmf gl3e 5& 1L NACH-
3 [5 ﬁ@%ﬂ%ﬁ' - [ 4- 6, 7, 8- tetF_ﬁy ro- s
(1, 8) n 2 yl) pip
eri di M,llni;ahd aﬁnc[dm]&hdhlﬂhydmﬂﬂno] 2- (4- me( hoxy
benzo @ %Eﬁ%gmlggﬁc ac?g ?;chloronethane Wi th

0 ace stirred at anbi ent
tenpeNMﬂHﬁﬁ@ﬁwﬂiﬂMmuﬂt. Tol uenc i s added and the
reaction mxture is evaporated to dryness under
reduced pressure (2 kPa). The residue is solubilized
in the m ni mum anount of dichl oronethane then poured
into diisopropyl ether. The 10 precipitate is
I1ltered_ 20 ng of expected product is obtained in the
formof a beige solid 1IHNWR (CDClI1): 8 1.77 to 2.15
(m 6H, CH2-CH CH2and_CH2-CH -CH2- NH); 2-37 (s, 3H
CCH3]; 2.77 (bt 2E 1, 2.99 (bE, 1H, CH2-CH CH2); 3.22
and 3.97 (bt and bd, 4H, CHZ-CH2-N CH2-CH2); 152 (m
2H, CH2-Cll12 15 CH NH); 3.91 and 4.14 (2m 2H,

NHCH -CHNH); 4,82 (m [H NHCH2-CH NH); 6.89 and
7.82 (2d, 214, H naphthyridine); 7.19 and 7.38 (2d,

4H, H benzoyl); 8.25 ppm (s, | H N=CHN); 6.39;

7.72; 8.09 and 9.61 nobile Fl's. Ms: 546 (M)
Exanples 39 to 51 20 General operating nethod for the
preparation of the am des Stage a) 650 41 of pyridine
is added to 112.5 ng (0,23 mmol es) of tert-butyl

2-am no- 3-
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6-[4-(5,6,7, 8-tctrahydro-
n-2-yl)- plperld in-1-yl]-pyrurndin-

Ay A

[,

8 ] naph

4-yl am no}-propionate in solution in 6 m of

di chl or onet hane,

after stirrifmg for 15 25 m nutes at

AT, 0-23 moles (mass m) of acid chloride in solution

in 3 m of

di chl o-

ronet hane i s added. The reaction

m xture is stirred at anbient tenperature for 1 to 3

hours depending to the acid chloride used. Then,
i s evaporated off under

sol vent

he residue {s chro

reduced pressure (
t ographed on sjlica

t he

2
e

kPa)_and t
wi tfh t he

acetmEbepdi
r orfet hane/

foll owi ng el uent eth
chl or oxeat dvaed50- 50,
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8, e
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M3 {MH+

et nyl acet
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bi §
ed acid. |TLC KRf

G2

Sd4

trah dro{l 8 a hlh

1 EqsmzdlmTD4 |7Tamrpo - 4
(0.233 | es) of
solution|in 3 mM of

but

Fit!

&40

[nane Ib dJJU(:‘U LO d
| es) of t. t b Y,
[4-(5,6, 7 8- ahy
| - yr|n1d|r
d{ﬁiyagéj di cRPor
The tleh m Xt ur

M X tourejof T2 5 1
- 10 am no- 3-
dro-[1, 81naphth ridin
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-2-

of

—+

236

evapor at e

f ol

t emperatune for owr Tr
of f undefiﬁé
regi dyg | thnnat aohed or

acget at|o

the sol yent is
Qressure (2 kPa) and t

L

15 r dmet hand

he

| ow ng|e

(5
(9

V .
50450 t hen

{ETEvl

)-50), et
b/ R)

di chl orlonet hanel
fTni shing With ethyl

r net hauol
acetate

230

d

thl or angt hanel metfhano /1)

45 " .
=

50-50. §

67366

)8 ng of

B01.6G

89

674

C Do 26d Sermpzukyiecl Lol Soing Tampary hriernot FilesiH K IHAZ 600G doe - ¥ oumeembee 2006 - 6771 03




e e R L T S T e

expected product is obtained. TLC. Rf= 0.62 (silica
gel, eluent: dichl oronethane-nethanol -wafer-acetic
acid 85-15-2-2) 20 1H NWR (CDCI13): S 1.13 (t, 3E,
CH2-QU3 ; 1.42 (s. 9H, tBu); % 73 and 1.93 (2m 6H
N- CH2- CH2- CH- CH2- CH2, CH2- CH2- CH2-NH); 2.41 (q, 2H,
CH2- CH3); 2.62 (m 31-L CH2- CH2- CH2- NH,

N- CH2- CH2- CH CH2-CH2) ; 3.90 and 3.53 (2m 4H,
N-CH2-d 2-CH CH2-~; 3.35 (m 2H, C32-Cl112-CF12-NH);
3.78 (s, 3H _OCH3); 385 (m 2H NII-CH-CH ) - 4 71

(m 1H, |NHCMCHNH); 5.20 25 (&, 1&@@5%?4&1&%}

akgergld 2 (2d, 24 obGliteCH napht{ﬁgébge
(2d, 4H,| CH=CH phenyl); 8.2% 616
p b) Synt esis of 3- [5-eth

(MH), 560 (NIHtbu). agy
9 ] .8 na hl idin-2- 1-]1i
yEim di n- gg

|-6- 4- 5 6 7 8-
4écrlgq,qur | -2 1rreth 0
aci,gd, hi g
hyr'

erigéin-1+- 30 yll :
benzoyl )| (triflupro- acetat
(0-146 nrrgég—)(}%‘}ert but yl
3.[5.ethyl-6-14-(5 6 7 8-te -
di n-2-yil) -pip eridin- -yll] -pyring
di n- 4-yllam no] - 2°( -?[e@%xy benzoyl
m &f dilchtoronel né h §$50833B4of
%J_Q nt tenpefature for 7
Then=t o

acid is

and the|l reaction mixture
Wapﬂ'rated To
kPa) . e reS| due=

hour s.
er reduced pressurg (2
of gﬂr Ee

——— - R L ettt ek Rl e P SRR L

T O

MS {MH+)

o80

in5h
et i5¢

- pr opi onat ¢

tri g3a@r oac 590

any

ized in fhe m ni mumjanount
4
LG ZJ(50& 380

1%50@% y b'?éé?gﬁ?':l SA'LKIBD
di chl orgl !
|JI L uL \4 : S

pth ed
1+

grgd
cT—G

into d||
gvngﬂfgd
r-’

O
ooy cttcto

6-r.7YI
sopropyl et her .
pr oduct

90-49-1-[1
Cl12-C d
CH2- CH- dH2

i s obt ai ned
di chl or arret hane- EE;&E
. 5 1H

dzros(

0.27 (s

TLC F
| “watler - acet i
=(CDC13): ®7/¥017

2m 6H, N
CH2{NH); 2,5

I ica gel, €

c acid
(1, 78%F

L CH2-

B (g, 2H,

uent:

75

58

CH2- CH3)|;
N- CH2- CH
N- Cef2- CH
3.82 (s,
(m 1H,

napht hi r
8.32 (s,

51

577 (t
CH CH2
CH C112

CH2- CHz-
and 3. 90
2 (ps78H
(m 2H,

|0 and 7.

2Ll Lol
=3 I

(2d,

( MH) .
57370

NH)~ 2798 (m
(2m  4H,

CH2p - O
NH CH2- CH-)
75 10 (2m 1
=cH

H, CH=CH phenyl);
801.7

1R,

Nﬁ)
85
1,

G605

OU'IU'I

2 -
|2 - -

4.
N C 1-

)
S T .
I

N

2H,
C%&@ﬁ
3

. 85

np -

P

O'ICD’\CDI\)

155 574

—s
(@))

The preducts obtamed above are prepared from the following raw materials:
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Mx: mass of acid chloride introduced.
ester obtained. 15 Me: mass of acid obtai ned.
c' nao>az, o~ slrr

FJI SL1LK1 S5'

base) 2TFA)

Nl ocol

My: mass of

S FnVA rpany fr, gp(

r as dm-9 ~1n &M KRO2 67 Exanple Acid
obt ai ned FWFW (Free base + M [ng] M5 (MFi + (Free
') 39 559.67 787.67 85 560 ZA 40
555. 69 783.69 50 556

cJ"

.~ TIFA 41 (r 543.67 771.67 62

4= = 3

54 1 E/\ /I') L_\/IO 7') 777 7') 7('\ 550 - rl:n Q Vq
53 bE9FRIe] g Fid chigder Jmx (Mt Ep 4 gesleefggeds 7)) P B (e Vislg EMM (MH+) | RY
578. 66 §01-66 574 JITFA C+le#(r)Rn ang SE [s
i 6].-dr.JLnv[ nprny hrt J [1HO. 2] OBOF
do[ - $*cqma e |-6fT1 Foogs-ToT o] §1572] 98 | 88 | 615 | 053
Q |fi B Exanpl®& Acild obta' FW (Free basp+ M| (ng
NSHMH—(Free—base) 27FA) 46 57971 807711 95 580
47 697 é4 825..64 64 598 4B 559.6§5ﬁ§ﬁ.67 66| 560
- NYC. 557,70 705.7 8 50 75 8B3. 7b
10 a5 7078 %5;2'7 _ 2080 2 O P o
-,
A
41 36.2 _ #E"IT’\@ 50978 61 58 60D 0.50
B0
L
42 7.4 C@_@g\r"g g0583| 81 | s7 606 | 053
43 34.2 . § : 518 | 74 |s535| 582 | osa
-0 &
o =i _,_,_L:'
44 é i JZ'L\N’@ sesrs| =6 | 63 568 | 047
o
a {aL] _'_'_,.IC;
45 %\ 43 ylf‘ﬂ'&u} g29.77| 92 |e625| 63,0 | 050
— God

B Thoaumrenes ond Semirg fiywe L ocal Serm g Togporary Toemral Fileb K B2 S08GE Ao - 9 movertane 2406 - (7107



- - - - R R TR ) - ST e le—mde - T - L e e i E e s b s r 1 s — - B

The products obtained above are prepared fromthe
followng raw materials: 5 c'frcurttth andS s nl.ca
Sertlnletirrng. ny]n @11mJLebs"' al

rrwa. ax_sm nmezooc- 6Y~10] 69 7Exanple Acid chloride nx
(mg) ester fornmed ~~s4y FWM [ng] Yield MM (M#) R
39 40 Il " 615.76 98 68 616 0.53 _TTT 40 30 671-79 50
46 612 ci + 4136.2 599.78 61 58 600 0.50 42 r Y v a
37.4 605.83 81 57 606 0-53 wu 430 34.2~~ 591-6 74 53.5

597e8rBp Adddd 33 . 76 GMW O, A7 e 0, M 3Rd Dis gt | =

43 [6297r7 92762-5 630 0-[50 -¥N. - TWY[S~=cqguaur

sni| L1 B2k aigedh 9

MK fhl trde j € q

A(r 5 ﬁg@i 67 0 F 6%%3 %?Ass'm 0%
cir 6 - 61.5 694 0.53 |F FV

Vv 2 64 Sau 49—C1H—304—6+-3- 81

85 46 63 38 gffi [0.31 5

36 al6 )IL- 52

Syn 1- -eth @7583cﬁah g4 | 05
dr g QH},

per 4-yT am n'Uf 2-[ 3- (J]2- ni|t r ophenyl

) - U

61578 92 64 B16 5

61361 & | B 64 a5

eS| 6 | 3 52 0

—

\BE 81| 90 5f 016
Example 52

Synthesis of lert-bulyl 3-[5-eihyl-6-[4-(5.6,7.8-tctrahydro-{1.8naphthyridin-2-
i nitrophenvl}-urcido]-propionale

A mixture of 240 mg (0.50 mmole) of tert-butyl 2-amino-3-{5-athyl-§-[4-
(5,6.7,8-lelrahydre-[ 1,8]naphthyridin-2-yl }- piperidin-1-y1]-pyrimidin-4-ylamino} -
propionate and 82 mg (0.50 mmole) ol 2-nitrophenylisocynate in 15 ml of tetra-
hydrofuran is stimed for 3 hours at ambienl lemperature. The reaction mixture is
evaporated 1o dryness under reduced pressure (2 kPa) and the residuc is laken up in
ethyl acefate and waler. The organic phase is separated, dried over magnesium
sulphate and the solvent evaporaled off under reduced pressure (2 kPa). The residue
is chromalographed on alumina eluling with a gradieni of elhyl acctate-mcthylene

CQ@§

ol
,;J'f%
i
i
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5 A mxture of 240 ng (0.50 mvle) of tert-butyl
2-am no-3-(5-ethyl-6-[4- (5,6,7, 8 -telrahydro-[ 1, S
] napht hyridin-2-yl )-piperi.din- |
-yl ]-pyrimdin-4-ylam no) - propionate and 82 ny
(0.50 mmol e) of 2-nitrophenylisocynate in 15 m of
tetra- hydnfuran is stirred far 3 hours at anbi ent
I G:Hmﬂainwﬂﬁmoir fremr ®ag-0 e 5Mbad 05 B60 Bz of ¥aReledtlpesticDis oblained
dqxg%k g r iedggﬁﬁ pressure (2 kPa) and the residue
8 Gh YHITH* By | acetate and water. The organic
phaseTﬂél§ﬁbaﬂdﬂddﬁcd@bbdhmubmﬂu&gnﬂﬂtummm$mmmhﬁhﬂﬂﬁﬂnﬁmamﬂ
%hent evaporated off under reduced pressure (2

kPa) e residue is chromatographed _on al um na
o ut AE NGk L (toaHe@Hygﬁﬁk&éat@%ttﬁy} A0 t0 2,02 (m,

%Eﬁﬂ@_ﬁaﬂd THRL - Chy Ny, LoTem ( TIH' ﬂﬂ?g?&\lgﬁ t, 1H,
G273 Cor Hggéllﬁéﬂbjz QJC%E Tt SH, CHe
bf_}@amar_m@ﬂﬂg,m -tfhemfJ GH,nEH;t GHy@J_;eMﬁ:gB.Bd (mT:..'IH RH-EH,-CH-
D ST G e R gl ragst S (5, e MIECEN GBSy, 642 anc
(%, de: 41-Hrephthyndines 703 and A, 5& @u2H, E%ﬁiﬂdiﬁﬂqﬁ?} 7.43

6|a|nd@|ﬂﬁ @s"hﬁt‘:ﬂ’c% Wa@?%%ﬁ@!ﬁ'% Gl_(%_@%}ﬂ?%ﬁ@%=0],836

2 97 and 3.62 (bt and in, 41-1, CHz-
o H - Ms:m;4ﬁ¢mzﬁ+} sam@mrmu%ﬁﬁqﬂ:lm H:Iﬁz CH2NH) 3. 95
/ £ N i—l y lng D .

' ﬁ,r‘%ﬁ b); 7,43 _and88 (d and sm)bl-le
66 (2d, 2H C=CH CH=CH CR=Q) . 8. 36
pm (élﬂ 1HE Nﬁéﬁr N;lmﬂm oB 4richuty) -3-BephylviEl4-Eu6.] 8- Istrahydro-

S(nshﬂﬁhtﬁyﬂcﬁuﬁ-;{ ﬁ?-@tﬂwhgnfr-bﬂ ﬁ}rﬁrnﬁmﬁrﬁpfaﬁﬁﬁcﬂ@m@' _Q-fndth8Xy-2-
[ [

RS e e Rl e e e el siesic app afeed a

i @mibocni céroperatbresunttili thd smrthecprtdlo dléh@pms bodfingm® TE)C (silica

S Ly e

}J%{ﬁh%]ie 28 [agdegch.anétthg)(ya@mn mixture is evapnrate:i 1o dryness under

Nirddiu@ed Bﬁﬂ!ﬂéﬂr% 1 %PQ?]TIﬁrIQEHQQiH ﬁkéﬁq EQ é[flgd QfeZiend Raer. The
m of. aceti¢ acid élrre

t é'Fﬁf’@’r‘:a?lﬁ'ls% U FﬁHaTatff I‘i’é‘“ & mﬁ@n'-“ﬁ% ﬁ'é'Ph%‘F %ﬁ P& pe venl evapo-
aﬁt.ﬂed dffngldhﬂre'nﬂhﬁd(}ﬁbismﬁéa(z Igah., TRl ¢iedd product is chromatographed on

filt
CI arce %%%ﬁgﬁgﬁlﬂgmaﬂi&%}egﬁgq%hém!? e ngoc%] to 20-10.
m xt urlée psodughpigaiatd tk sloredriy dast ofididkloromebarcestith 0.5 ml of Lri-
OSSR ok ) il @RS 1160, Lot G, mppe
d 8gele ddndsiligm gk ﬁh@tﬂe aﬁﬁqwesmm -AgQEp §02H)-1-1).
r Tob@noh adirdeindr@e lﬂ&e@:ﬂnﬂ&ﬁﬁﬁlﬁ & &vapkiRild. to [¥On&E Yol8er reduced

DGR oL SR A i U S DS D 8 o
Oferhi€thane wilh a litile methanol then poured inlo diisoprepyl ether. The precipitate
15 filtered. 40 mg of expected product is oblamed in the form of a beige solid.
TLC: RI= 0,27 (stlica gel, elueni: dichloromelhane-methancl-waler-acelic acid
35-15-2-2)
MS: 662 (MH+); 606 (MH-tBu+); 660- (M-H-);
JH-NMR (DMSQ dé): & 1.07 {(m, 3H, CH;CHy); 1.65 to 2.05 {(m, 6H, CH,-
CH-CH, and CH,-CH,-CH;-NH); 2.50 (masked, 2H, CH,-CHa); 2.77 {1, 2H, CH;-

K Whscuroens and Sootingsh hmc Dol becinps Tomoporary Tobemet F=WL IR IEHGH dop « B covembre WEE - 515102



10

15

20

25

30

35

R E T - - [ L T L T i L T T - - - . - e emm———— e e

The product obtained is slirred in 4 m of

di chl oronethane with 0.5 m of Iri fluoroacetic acid
at anbient tenperature until the starting product

di sappears according to TLC ¢xilica gel, eluent:
CH2C12- MeOH 1120- AcOH 90-10-1-1). 30 Tol uene i s added
and the reaction mxture is evaporated to dryness

ngeg spr(ﬁsmr EH-TH-CBB); -3 Jihandr 54 ﬁm:% *g%éﬂ, CH,-CHy-
SR GaS a1 R (LD o A vl of 1l o0, LOTERBRNG oy
et@iéﬂﬂﬂ]THéBp{tredi&bMMﬁ- CH-NH); toesteshd 796 (@, QIL, Expapditiedidine);
g B ICRAE LAY, 81403nB] 0 O, E-cpr-cr-ch-
dlﬁﬁ%} Sswrants. He:Nz=6HN)wat er - acelic acid 35
85- 15474: Zﬁﬁugﬁﬂ-}@6g gwm 606 (MHtBu+); 660- (MH);

1%NI\/R1(125(5 S1.07 (m 3H CH2CH); 1.65 to 2.05
CH-Curd CHz- CHr CHz- NH) ; 2- 50 (masked,

2 tfien€itdl ofdr@)vic methdd (drth’dredaratidn o (e uredd L~y
Snci n;s}é\/ T aay latenn Fil COLAIBS. 11 645CH r. 9 rn 20
101 p r72 CHz-CHz-NH); 2.97 (m 1H, CH2-CH CH2);

3-01 ahuhaﬁ 155(QHY7 ramdlebpiof e yacHR i sdlutios i8R GH2) teirghyivofuran

( rﬁ agdéd t%%{%“%nl% 73f t@ﬂ @l%mééma g?‘lilhggﬁ— <5,6,7.8-
2 :Eq_trah ]iarlﬁga-l-}rl}wlgﬂg idigy 171 bmﬂ'(m]dm—gﬂkmmo 1 -prnpmn.ite

C-tﬂdt:-ﬁﬂmghh @Hnl of Seahyaiurdn SOhd Peacidb, Irg',-:hm: is stirred at ambient

( ?%;H_c)ram%%n? 3%;& ﬁm:? éﬁ éﬁl}ﬁ‘? ('@ml ?IEG‘.? @h & %qaporatsa?:loﬂff under

opie:luutd pEsSES Iﬁbh‘Pﬁ)oa:ndt the repidipaic ahroomiodrajited daw g gel with the

oy o% h Qigﬁ’f" 1|a£cg|ﬁ?eg hma?ﬁl-fii)c“ ARELANGLE @’&H%(ﬁﬁﬁ)
((5025@7 o | @?}ﬂl%ﬁchmmﬁbaqﬁr’methanalﬁﬂ-lﬂj 50-50 and finishing with
ﬁl&tﬁefﬁéﬂﬁh 5?[4 (5,6, 7, 8-

tetra ridin-2-yl)-piperidin-l-yl]-pyr
i Tni di ‘V%a‘i‘f‘%’f Bridg eptaipel.sol ution in 5 M of

tetramw:h O Gelagnt: éfhﬁatﬁamtmﬂnmmlmum is stirred at

anbi eR F %‘?rrperature for 3 hours and 30 minutes. Then,

the soI¥& is evaporated off under 15 reduced

pr ess dr magsomy Phiertandyitdster o€ Siage @) irs3 @ﬂrufnhsﬂﬂ:g:napﬂmﬂe giith 500

Sill iof e batifs Le.l.- Igr‘fllt\a' ﬁﬁﬂ:p

acetuat (Ie mz\%‘efl acet Sa (fl le'rgr grret Era &Qgﬁ/ano product
5 G1s3pPCags 36GPT dinsdoakld (ilien gﬁlmma@&%m@am -AgPH 90-10-

5Q-B0 T@h%né Ilﬁllaﬂh'émﬁlﬂ\ﬂllﬁd"reaﬁﬁﬁy mireed a el-aRi b g 2!:(5)3 under

nmass ed. p t al ne

TR PSR 2 Sl ROt Gt Arg) ol Toyirme seumt of

byichloromethane then poured into cthyl ether. The precipilale is fillered. I is a
mixiure of the expected product and the by-product of cyelization. This mixture is
purified on silica in order o produce a mass m, of expected producl.

TLC: Rf (eluent: dichloromethans-methanol-water-acelic acid {(90-10-1-1)

Example 53
Synithesis of 3-

bis{irifluoroacetate)

30 mg (0.046 mmole) of fert-butyl 3-[5-ethyl-6-[4-(5.6,7.8-telrehydro-
(1,8)naphthyridin-2-y[}-piperidin-1-yl]-pyrimidin-4-ylamina]-2-[ 3-(2-nitrophenyl)-
ursido]-propinate mn 3 ml of dichloromelhane with 0.5 ml of trifluoroacetic acid is
slirred at ambient lemperature until the starting product disappears according to TLC

Doy and Sewcmgaa howcll'Local Sanlnge Tempomany Ireroet Fikeh L K] B2 [E15 0l « f nove e 2006 - 721102
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A mass ny of tert-butyl ester of Stage a) in 5 m of

di chl oronet hane with 500 | of trifluoroacetic acid is
stirred at anbient tenperature until the starting

product di sappears according? o TLC (silica gel,

el uent: CH2Cl12- MeOH H2O- AcOH 90-10 25 1-1). Toluene is
added and the reaction mxture is evaporated |l o

dsihesge] Lokt CHB@IIQI&dGHFHSMﬂJI(IZIDleBa) 1). Thuane $4 slided and the

' %ea%ﬁ!)ﬁ'%fx rgqs eqﬁéa rgl,eg] to o et{“l ?Jucg% Dressyze {2 kPa). The

or ome ane t sour e
prrmd%llﬁaﬂ]elbﬂgﬂql i ﬂ:@rmtmlmum ﬂn@w@t ﬂﬁﬂwmqremethammémn poured info

0 f
SRRSO ISR g Al AL AN o
Ea of 2 yghaw sol “Bf expect ed product. 30 TLC
Rf (el TexD: RieH @bt uilivagiel) @nenidichdneineivah € ircBRA6N-Gatde héktic acid

(%? %&% ) Exanple 53 Synthesis of
52 AY | - 6- F4- (5, 6, 7, 8-t et r ahydr o- (1, 8) napht hvr i dI n-
2y])MS;£@ﬂ|(MIrﬁ=}t§EB]:(MHﬁ)d|n4 ammino -2- 3- 2-nitro

hen 1
hen LindidR-pere s 0 321 & A @H;@é;fjg 15216 295 QACBHCEL cH-CH,
3ﬂ[1$C‘é¥ -6 H: NI}, 955 (18 2Het&eBinlnb-2.1¢ (& 2H, CHy-CH,-CH,-NH)

, @)9sapht iy, CId-CH2CHL)), 3@isPaki sdsma;lt 20 D MH, CEALEOEANY EifBr:Hz],

S8t Rt B R £ A B B el 0.

| ¢m, S, rREdCH-CRNIHN G f-ﬂeﬂmbr'?eﬁ?u (A, BH, H bbshiséridisd)n F.06 and

ST el 2 A o 0. T A TaBe b B e -
Q%@SS&?@EPMS BEiNTEH el , el uent:
Cﬁ%ghgrel\ﬁ(}l- H20- AcOH 90- 10- 1- 1). Toluene is added and

t he eaction mx lure is evaporated to dryness under
reducéﬁ'gﬁ ssure (2 kPa). The residue is solubilized

| ﬁ@ﬂh&n mi‘lleﬁmnhﬂmrﬁmﬂﬂl@hﬂbiuﬂﬁﬂlmiﬁﬁmﬂﬁﬂ[_fjeéih?m-l[tfﬂﬁi,ﬁ,?,ﬁ-
. | 1. ..
J_ 1€l l. -y T ¥

of a S"lé mgﬂﬂ ?Qé'lmrdoleﬂchG 5—1Rﬁcyaﬂalﬁ@e(1m[lﬁﬂthgﬂ¢ n mllulemtm 3mlof
dﬁ%@‘%ﬁ%ﬁ%@%’hﬁ?ﬁh@ 1 B i B
1 51[21 @6 Eﬂqﬁdjl—@inﬂphlhwdmo? 2D gperidin- &'Hll] “Tommidia- &y
1Qladifky 1Chtd Qﬂgm(ﬂ’[@nl'ﬂﬁy\_-n 25 58 dftietr2dsh drn@ﬁl%ndclg@lb readtid® mixture is
(| %ﬁ@ﬁ%%gﬁﬁpw}%@r Bzhgg%l(_gdcﬁ_pl i %@’ 2 solvenl is
Bemmatni off Hnd@lrﬂilﬁhﬂpﬁhﬂlf@\@ kPa3 afid ﬂﬁﬁdmdmﬂﬁ chemnatddraphed on
NE%%’I\I%IH%%%DH&M l)%H%’ %Fg'évl }_cl)glatﬂr é:%j(rlgge(.jclajﬁdmhln—
cerelmnermethpm) (© 5lﬁﬂ'§lﬂd EQNBZGQQIE-MUI@EEHE@W@H&HOB{QD -10)
Ch5:5D:and HATshRY WS ethitheeMrAde Mhinol RS8P 60 BE of Skit8Rd Product is
obtained.
TLC: RI['=0.29 (silica gel, eluent: elhyl acetaie-mnethancl 90/10)
1H-NMR (CDCl); 8 1.18 (t, 3H, CH2-CH3), 1.47 (5, 9H, {Bu); 1.8 and 2.05
(2m, 6H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH}; 2.48 (q, 2H, CH2-
CH3})., 2.67 (m, 3H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH); 2.95 and
3.63 (2m, 4H, N-CH2-CH2-CH-CH2-CH2}, 3.45 (m, 2H, CH2-CH2-CH2-NH}; 3.85
(m, 2H, NH-CH2-CH-NH}); 4.6 (m, |H, NH-CH2-CH-NH); 5.32 (1, |H, NH mobhile);
5.97 (s, 2H, O-CH2-0); 6.15 (bd, 1H, mebile NH); 6.42 and 7.2 (2d, 2H, CH=CH
naphthyridine); 6.65 and 6.9 (3d, 3H, phenyl); 8.12 (s, 1H, N=CH-N),
MS: 645(MH+), 588(MBE-(Bu).
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Synthesis often-bu | 2=(3 -btnzol 3 di oxol -5-
l-ureido)-3 - 15-elh | -6- F4-(547" 8- tetrah o- 1 8 n
hih "din-2 1 - i eridin-I- 1 - imdin-4 lamno - rc
ionate 20 34 ng (0-207 nmol e®) of 5-isocyanato -benzo
[ 1,3] dioxole in solution in 3 m of tetrahydrofuran
is added to 120 ng (0.207 mmoles) of lert-butyl

2- am 8eepddbi 5- et hyl -

1 = TFALIR “ o, l_ 3
SMMMMMM@MBHIM]FM@W@
mh ﬂr'i'i‘ﬁofo%cetsﬁf: rred at anbi ent tenperature for 3 hours

the solvent is 25 evaporated off

h
under 3¢ é@m&%aﬂﬁamglg&)eaf(lzﬂml Zatitbenzel 1, HeiogakSybureido)-3-{5-
r’?@ﬁ:&ﬂhﬂ}u [§] gﬁﬁm Jim\l! ﬁ,’ﬂ-p‘iﬂb?ldfrpi Jy%ﬁgmmm

ﬁ'ﬁ'ﬂ%é%%%@%‘?&%él“%(c%f Gfsﬁlﬁg'éﬂﬂ aclﬁ ﬁb d}' n uﬂrﬂﬂceﬂc acid is

aemﬂraiﬁaditﬁdrﬂtaanwmthmfei ehdanai (90- 10) 50-50 and

finis ' : [, .a et hanol .(95-5). 60 of
expec?’é\%}:g B’W& %Mh\éd gt? ]Iée?ﬁgc 10T E i %Ja ‘?gm df¥nckSs ander
( s%ducedh prpssurc eﬂll}@aﬂ The mdiﬁcet%ﬂ@lhmﬂhmn‘d!b 190imey amount of

1 ighd cn po 1 o v:r
MR iy R o
fadion 2.48 (g, 2H, CH2- CH3); 267(m 3H,

N- CH2 3 dpiddudbiiotEideCH2- NH) ; 295 and
(2n fis gﬁ%ﬁeﬁgag%e%ww@eiamamwww

(H‘D—lIDH,lNH-CI—Q Cl1-NH); 5.32 (1, 1H, NH nobile): 5.97

BN e R e
éﬁ&w@# DA VECIRABT 2.8 (m, S N
583-:(21&&&@4) C}MVEZHLEDHESCHE— zl gEand I9 (Pn-af1i Nobl

i g ot B o

| B-dedhirh,- 1, MH{EHBLH-BH)p$ 8201y dHpmobile NH); 5.5 (s, 1H, mobile NH)

[ n 0 | LI End di

aien %W% O gy BPCH A pep¥oridiey 6 02756%@@ 35,
(B masibéle N 8{081(8,- 5L NACH-N).

2-(3- p@qgg %{ﬂ}.}jl oxol - 5-yl -urei do) - 3-{5-

ethyI- - 8- Ietrahyﬂro [ 1, 8] napht hyri di n-2-yl)
- pi pe Slﬂfdl%"]r'a%*‘riﬂFﬁ ¥i°A- 4- yl ami no) - propionate
inbh M mﬁsﬁmBﬂﬁlﬂmbmane with 500 | of tri

fluor cetlc[audd |ls dStI rred at anbi ent tenperature
for 13+“hoUTs ED‘"f’helli’ T%ene i s added and the reaction
m xture is evaporated to dryness under 10 reduced
pressure (2 kPa) _ The residue is solubilized in the

m ni mum anount of di chl oronet hane then poured into
ethyl ether. The precipitate is filtered, dried, then
purified on silica. 39 ng of expected product is

obt ai ned
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TLC. Rf= 0.25 (silica gel, eluent:

di chl or onet hane-netl ranol -water-acetic acid t5
90-10-1-1_ 111-NWMR (MeOD); 5 1.17 (t, 311, CM CH3);
1.85 and 2 (m 6H, N CH2-CH2- 7CH CH2- CH2,
CH2-CH2-CH, 2-NH); 2.55 (g, 21.1, CH2-CH3); 2.8 (rn,
2H, N-CH2- CH2-CH CH2- CH2, CH2-CH2-CH2-NH); 2.95 and
3.5 (2m 4H, N CH2-CH2-CH CH2-CH2); 3.33 (m 2H,

Cl | 2—CHR2-CH2. NH) 3. 65 and 3.95 ( 91FW NLi - CH2. CH 20
): 4.47 (M 1 H,_ Nt CH2- CH INH) pwb. 3R (1 P¥V1H, | nobi L) ;

5 s [Eeml mobe@E s o Bret= 0y | V) (1 04
1H, (‘I—I:(‘ n::mhf h\/rl dl np\ 4 6 and I7 ﬂa-F-N'n R

phenpyl , 1H, m)bll N/@E% (s, 111, I\I=CI—|-I\P, VS:
589( MH+) . l\/k ma§ anate ijntroduced| 25 M .:

masg$ ods ept mespePf | ackggbt fi ngd 5
CY\rI:nrl:vann A y W dncud snngf| Tt ~marr
| a P~I\/[]~ 36w, Ynnxn 21 -7 Z - -{--

------ F -- -- ------- 7% PVW FW20OFTF(e Pdddi afFsd ~
{Fr<ebnEe+2 Mz(r r Q1 r{) TF |5 558.69 MED ES

559 C 2tF 56 3", 241151 6C5 | 57 C~- G R7AA 5px. 71
T7&71 %1 58 8 B27 4|9 645 A 59(57119
60771 2% gﬁe@s 65 sp |EQTHA PF ct- & 2t
83Qf0 43 p 2 57271 80[7.79 29 573 |C6-c.| x1

Fn <A~~prul S(r) gl [f™6t1PJn | Salfla 1 upmay
Ltv|., t[ TpNCKI BE jnG&SGD d~19 w, aTtjn 2x06- 76T O |76

57 Q;}‘C 071 778.7 51 551
J

8‘

L5 =} (j@_c y 7 5N B 11 48 5/
=I|r-

94%4

62 C@_O ‘é_( % 57271 BOD.71 20 573
k
W

- Z1Fa
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The products obtai ned above can be prepared fromthe
s: .Exa rpe Iso ydnale M (ng)

follow ng raw nateri
wpuAad P fl P4 (rrg)
615 56 37.0 51.7 38
| n~ 45.5 58 38 701
60 29.0 57.6 45 619
| 2- W(d larnino su

tetr hdr
|md|ﬁh

- al
Yi e

ld 1Qc (M)

55 28.0 56.5 44

661 57 26-0 o:tn~ 2d 63 607 58

~0

~ 59 31.7 54.4 41 635 (b

Fxantl e 63 Synthesis of tent-hut
| hon lamno -3- 5-eth 1-6- 4- S

?‘ﬂ G b

na hil

t rilzt hyl am nc |s added to a solution of 2 g (4.27

mol es) of ter[-buty

Z‘ Iy %&Pmotﬂle nﬁjcinﬂiﬁ% _ran,lv'matel-i_

2- aF-Re—a fl: a.th\/.l 6 [4 _5’ @T'Z_Q t-etrah /d__r;o 1r_:|=’ f q_apht
hyr | Beinge [2- Wﬁhperﬂwtm | - Y| Jexpected procuct M ma) | Yield | MS (M)
CUK = OHerd SO “k + T+ S\ - tpray—H-Hnd
Fil ¢ -01~CLHe , P)IGH dct 9 nDanJsi{t fl -NJLp2 ---]-
pyrlnr|d|n4yl ' P onate|in
200 | mssof us t2ahr ahydr of ura iﬂ‘ﬁéﬁ@o seksit { ornug 815
of 700 Al ( lles) of th m nosul phonyl
chl ¢ri de agf anh Gr ahydrof pran i
added—Fe—addition | i isel _at
anbil ent rle, ungder a cutsent of nifrogen| The
reag¢tion mxtuels mai nt ai ned upder 5 stirfing for 48
hout s.ssThe sal ot | i s evaporatye £ undger an 661
redficed pres kPa) ¢and the resi i B takeh up
is @ mxtlure o vvater, a| sat iar-€d- sol ution| of sofli um
bi c arbormate—atrd—ett yl acetate—Th Ot gani € hase—+s
decanted,| dried gver maghesi um phate ang the
sol yent eI i m natliad by evpporati on. el,. reduced
pressufe |(2.4Ra)r [TieBOrpsidue is et Qg apied| ore 607
silica gel ing W t h 1(@chtate 1.1 g| 10
of expectled product| i s opt al C Rf= 0.}l (silfca
gel ehoent—166% et hyt—peetate—HHNWRA(-CBEHS)—3
1.48 (s, tB 1.93 and 2. 02 2m 6H N CH2- CH2-
CH {CH2- CH - CH2- 201 R3), 2|73
(m | 383 N CHEEH 1p- N#H) ; | 2.81 701
(s, |6H, .95 a 15
N- CH2- Cl H2)
CH2fCIr2- S 8T —=md—37 91 IIU
59 awr | JTW@"’ g4 | 41 635
-
ul ',JI‘{
60 2.0 QL("]]”\@,F 576 45 619
r %‘O -
Example 63

Synthesis of len-buoiv] 2-

(5.6.7. B-letrahvdro-| | .Blnaphthynidin-2-yl}-piperidin- 1 -v1]-pyrirnidin-4-ylamino } -

propionale

16 m] of uiethylamine is added 1o a solution of 2 g (4.27 mmoles) of lert-buty]
2-amino-3-{5-ethyl-6-[4-(5,6,7,8-tetrahydro-[ 1,8 naphthyridin-2-yl}-piperidin-1-yI]-

C vy and Seangtir bwelhlocnl SecingsiTempararny lileme File) L LBE 16 3GB doc - 9 novembee 2005 - 760102
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4.11 (3m 3H, NHCH2-CH NH); 4.87 (t, 114, nobile 1VH

; 5.86 (bd, I'll, nobile NH); 6.41 and 7.17 (2d, 211,

CH=CH naphtbiridine); 8.28 (s, 1H, N=CH N). Ms:

575(MH) - Exanple 64 20 5 the3ls of 2- dineth |amno

sui hon lamna -3 5-eth |-6- 4- 56 7 8- tetrah dro- 1

8 na hth "din-2- 1 - i eridin-1- 1 - -mdin4- |arnino

- pyomidinioylaminiod -gropiotate fih LBD00AC 6f lRdrthydrcti® Qefiihydrofuran hen a

g%r:ﬁ{f%ﬁ;ﬁ?r%ﬂ% §6§9f-{ En}go%s\flD%'ciﬁcghgrgalmr{ﬁasryﬁh%ﬂl’lnglg_luride in 40 ml of

varoes fergnfdic fuginds add:dt he addideris[caydiirap irdpposalianambient

té&hfzer uhﬂérna bar¥dnl DPH&OegERSThE rﬁc[mr} mixbure is maintained under

ropl onat

m am nol
Jﬁ@rh the pelvent 15 eyqnomiedadainderredused pressure (2
Stkina} ﬁﬁi B rﬁfﬂiﬂa@ﬂak&rﬁﬁﬁ)ﬁf @hﬂi‘tﬁ:ﬁtﬁﬂw:itert R @arStabddt édllﬁmn of sodinm

Ciehoha R ST i o376 by Bl pisggmpmpesiom

aﬁdlphatamddtﬂmascﬂmmhmmamd(bp Eﬂpoﬂtmnamdnm-eddceﬁqﬂessuta {2 kPa).

d T
DSOS S GR HTE Byhi 0 5) e 11 5
r GhEYRRgHed PRpdust i§ obfaindde net hanol t hen poured into

et hyl Teidher= o DEsilidagfel, Rideal: € 00, ¢ d#l'aﬁ:@cﬁé 197. 3 ny

oer - PIRUEREELCRER S LaBih R hulnsimaacd Cus ot boGm .

a@IE-CHEEOCHD; CHE)CHAEHIVRH)CHOL 8, 3H CHY42 a0 ¢m2 IB4NCCHL- CH2-

C}*&?&# %&Wﬁ%ﬁ% Ky ot RS ob i 3.0 U, an,

H2-CH2D B4 {m 12, Nﬂm@m@mm 321@n)3,91 and
3- 4219 1 H( A c‘H* N, %”7‘2&. Ogé'ggnggi %)ng ﬁ;ﬁ%}* mobile

CH% 80 an
t%@eéﬁﬂ) 7 953 B ‘oCISIBFE lhf@@LﬂkLM&fS@}H@l—CHN}
dx- Omnel e 5{MDEey. 1WL12 78 4.21 (3m 3H,
N NH); 6.42 and 7.39 (2d, 2H, CH-CH
ngip'%n—%l ne) 7,12 (m 1H, nobile NH); 833 (s, 111,
2 vlarﬁmahnktéplﬁﬁl aliFe$s ethyl-6-[4- 56?3-

~.yII.pyr|md|n 4- yla Vi no] N-[(I
10 d| nregdwigt foyd ﬁﬁww e ati- in):@rrfnr{?u duﬁ i.lmﬂul) sﬂfpﬁtuﬁ?},!lhmmn]]—
0 0 er in’solu
s @toﬂtﬁé{‘ #4 £ %#&Fﬁ%ﬁ?ﬁaﬁeg]?’%l’hﬂgﬂ cbﬁbBW‘é‘ ingloyld-pyr-

ntm(im %ylmhc&spmpfﬁ}ﬁhbm 1<) gilmiﬁdmy]ﬂomflemma[m 3i 1l of triflucroace-
S [ 3 ichloro ane .
rgggﬁ dlltgﬁs E& 81ﬂgﬂlﬁ F o] gﬁ[t H} errlpmfehr"L 5t Blf'ﬁgu?loglsappem
ABCINHDE el Ttlﬁ'-i s(Slbm LEGI] onluﬂst t 6HE ClhMeHERO-AcON9€el 0-1-1),

| ToRicAe M Xddé eanﬂfthg %cﬂ& n{ﬂ’m?& maﬁﬁﬁaﬁeﬁf ol diheslhdlr reduced

2-am no e a ro
PTESSLUTE (g Ii]?'a} IfHe remduc 1s( saluhlllzad i the m¥mmurn amoant of dichlo-

romethane with a liltle methanol (hen poured inte ethyl ether. The precipilaie is
filiered. 197.3 mp of expected producl is obtained.

TLC: Rf = 0.2 (silica gel, cluent: dichloromethane-methanol-water-acelic acid
30-10-1-1).

IH-NMR (CDCLY, 8 1.94 and 2.04 (2m, 61, N-CH2-CH2-CH-CHZ2-CH?,
CH2-CH2-CH2-NH), 2.11 (s, 3H, CH3); 2.74 (s, 6H, N(CH3} »); 2.76 (m, 2H, CH2-
CH2-CH2-NH); 3.01 {m, 1H, N-CH2-CH2-CH-CH2-CH2); 3.29 and 3.96 (2m, 4H,
N-CH2-CH2-CH-CH2-CH2}; 3.52 (m, 2H, CH2-CH2-CH2-NH); 3.80 and 4.04 and

C\lwwameng ind Scumpssfoa=1hLival Smingsh] ssgorany Ireoet Fler0LE LIRS 165068 & - § poweciee 2006 - TRID2
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[ 1, 8] napht hyridi n-2-yl)-piperidin-1-yl]-pyrimdin-4-yl
am no) - propionate and 0.35 nl (2 =ales) of

di i sopropyl ethylamnc in 400 m of dicliloronethane.
The reaction 15 mxture is sti#f#¥red at anbi ent
tenperature for 2 hours. Then, the solvent is
evaporated off under reduced pressure (2 kPa). The

r eisd id (Ban, OXFIANFROHR SCH-AREN A42 il d.391 @EURH, CH=CRn@phihiridine),

etM g_{%c’%ﬁ]ﬁ%ﬂ{aggg rﬁf‘f@(ﬁ? tlon of sodi um

bi car f gani c’ phaseé-i§ separated and the

aqueoMSp'-’déﬁdEHé-em racted with ethyl acetate. The

caldagfiegk organi ¢ phases are dried over magnesi um
hen t he sol venf |s 20 evaporat ed off under_

|( rplgdmam-i@llmwfm]am%wmaemﬂmns1-eﬁhehﬁﬂﬂ;mﬁbﬁhm%ﬂ?&nﬂn%
el ., .eluen
di H t hanol -water-acetic acid 90-10-1-1)

1H- NVR1T GIXXI3) mntolds) 48 tartvtariol 5 splotiog 25 3¢ @K didhlgromethane is

gecf ﬂ)mavj'ﬁé Q(&Hg 'F!'ll (} %@Q%ﬁ%@ﬁﬂﬂg)ﬁﬁ% %ﬁ IZH:%_EEHDD m
N0 anlopt‘c;l@i@qrr@ﬂmzy au {pgeagtion 3ncxqur fis stémedl 2 dmbigA! temperature
Lot Fdhitionds Teen(iftrodided %“@Eg intd a-ﬁuxmlfg Df 700 mg

NI-(I? %Hg ‘Eﬁulﬂlﬁé} ‘3 tss‘?fﬁHP“"\qu rﬁwmmﬁ‘gf@ﬁh@gm5 65 Sagirabyro-

a'ﬁﬂ-E]ﬂﬁPE‘ﬁYﬁfﬁd 2-Ppipdridiaphiyt]ypyrichiaie) 4-y Bndfo }ppriaplodate Lhind  0.35

+ 52 dlpordS) sl pdifiins 8 A of GHDERITR, The reaction

h A g W-SEHEQ al ymlentdempératute for'2 hogirsy Then,) thﬂ!rsuimant i ddaporated
1ok ﬁi&?ﬁéﬂu&&i%&és% %IQ? nl"dhk ljaﬁﬂl[lé Hﬁhigw I.Tl Qﬁﬂxmre of
0 'S

1 - ro 1opate azo oxy
adtfEd. £Yhacklate ol peeumtRdngp 'etmnzﬂ aedlmbléarh@nale “The organic

t @Risebist ﬁd: paraled and I.he aqueous phaSﬁ reexiracted wilh ﬁthﬁrl acetate. The
BELE r@%t yga.ni% [Shasrgss Zﬁad tchgérra dro 1 I:A'lglgp : t{lE‘.- soﬂrent is

plcpmmmd bﬂ'yuqdcpyudumddpnassmny{hhi’a)o]ﬂﬂklﬂig( af depatcied tphydied in the
hy L X YER ?Q‘y# - sul phonyl ] - pr opi onate and 60 ny
1 t r.p

(0.3 nmno ¥ hosphine in solution in 10
M of 4o Rl s HblsHion@et e b dohlorametbanarmsthanel wapr-acelic acid

bepayli-g cohol in solutionin Qr'"-"vd

Sal |
21 G SRR DTSR L ghiat 1 topem (Rr 18FL 1Bu) 158540 B S, 6K,
|@mehmemﬁ§mgmmuwas@ 3y CoE }; @St {cOR0S5 (m, 3H,

e 1 8 AP S Wl s

a&’éﬁcﬂfﬂﬁeﬁ 30. (MﬂﬁmCHzECHz-ﬁih%ﬂ] &fEEbemlz& P9 2dtoPid] NHRCH,-CH-
SIENt 430 (i) 1Y, Mot LN HZ;%?%%P @ﬁ‘i@t‘ﬂ $%42 and

RTINS I '“m:'ariﬁﬁl' r{.re,gegeﬁa s

evapol\m M?Qiﬁ.dﬂ{ﬂp@kﬁ(nmquced pressure (2 kPa) The

ﬂ%JQ ethyI acetate The

' D 5 dri ed over
0. (]4? ml uf dlﬂth}" Ei.ZGdJGBI’hDK}"]le is added to a mixture of 130 mg (0.2
mmele) of tert-butyl 3-[5-methyl-6-[4-(5,6,7,8-letrahydro-(1,8)naphthyridin-2-y])-
pipendin-1-y1]-pyrimidin-4-ylamine]-N-[(1,1-dimethylethyloxycarbonyl) aming-
sulphonyl]-propionale and 60 mg (0.3 mmole) of iriphenylphosphing in solulion in
10 mi of dichioromethane then 0.041 ml (0.4 mmele) of benzyl alcohs] in solulion in

CADuzomma and Sl afvwriNLoml Sexing i Tempeary [ntamey FilerDLEIBFISISGE dar - ¥ eouembre 2006 - TRLOZ
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magnesi um sul phate then the solvent is evaporated off

under reduced pressure (2 to kPa). The crude product

is purified by chromatography on silica eluting with

an elation gradient of nethyfene chloride-nethanol of
100-0 to 90-10. 80 ng of expected product is obtained

in the formof a beige solid. TLC. Rf = 0.12 (silica

gél ml elt' umhudmﬂemhhmraom&an spwied had ke vAtEIn aRalurc is siimed at

oot kgt i o %&@9&% iRl Ay e s

CHﬂd@Olhﬂl_l @I:@HNH@ {04 DQTBDI(JE of Bargzyl @ephyl; in2sonBiocand Bl bf dichlo-
( trslmél'ﬂgﬂé adﬂédl dr m 15:5: anh" @#:&E@an rﬁe ({25 3% al: ambicnt

21@?% @PF- t@e @v%& ea’ﬂsquﬂém frreduced pressure (2
NEPEHT KdHesiih obidinéd 15( fakenldplin MNifehi2- c@@d\ﬂf‘"&ﬂl HacZﬁtea.ﬁﬂl a satu-

o E@?mzﬁlesfdmvi bigarpimels A Saganls ngsgﬁ%rgfcdz thel Jqueous

Nphiad) reedBicleA3Wi Myl ;acdate. (Ilhbl-c)JIIerSymtolrms;:hﬁseﬁﬂre dried over
L S S e ek
| &E'n).- 1Tde eudppredechispurfiednby chrgmiatnesanhyhern silica eluting with an

r@h{@i&hcg:a@mﬁt ter sném hEhe QLA Mol BF R0 t6090L10. 80 mg of
mol e er

3 SRR IRg uck s 0 Etﬂc%ﬂdenﬂwsf%tﬁﬂ" akgteegolid,
8) nap MLy RifeH i 2¢silick-gel, gluent: dichloromethane-methanol-waler-acetic acid

ehdipnr_Jy Yl 1 -pyrimdin-4-ylamno]-N- [N, NT-
]9 gl meI hyl et hyl oxycar bonyl ) (phenyl nethyl) am no

su] phéHyNWf%@Cbha“‘t &3Bang 1n33 pph (@5, dfithriBuktindme il tm, SH,

1

L, @‘f“miei"d LERECHS 5T IS (D51} COTLRY ALY (1 and m,
AT S Gl Gl o83 Sk B -G Qs i, 306, CHy-CH-

redﬁqeﬂ),m%mrm,(eﬂ%mﬁcﬂ eslﬁgtﬁdlﬁsﬁmﬁmwﬂﬁdﬁﬂ -CH-

b, %E‘]ﬁ@%@%ﬂaé 7??3@%?? TR, TR e 75

3R2drgH, tinapkihetdiad); If?r}idm;ﬁH Ehitaismeds, iH, NeCHam of
a Wmh@necl?l O35 %QM-I- Gll-mvid Se iR L Pdn.-d

I ac . I—U1k21&fl S(B dw 9m/nhr]e ]

hy REY zﬁrdhrﬂe lam_mu -N- N— 1.1-dimethylethylox cdl‘bl:m 1) (phenylmethyl

of 2- (4- t? -enzene phan amno- - net hoxy
5 2R flisCroglogiczacyd. o15{ piinoros -8] napht hyri di n- 2-

yl) a?‘bemgjl ik 11 - mkﬂnie)py:m nert-8iinyd 435{5 rﬁﬁﬂlﬁCﬂ HD{SQ@F Grtbﬁah}rdm-

the tert |
g)“n‘@%tﬁﬂnélg geﬁ%glﬁles ]T)ﬂplﬁglll f a‘f?nr nqc')blag')[ ]%g TsE‘hoxy 5
ﬁb{qﬁmaﬂ:@da{ lm(jg:aﬂ:-unyl] @hmmmb @nm@cs]g]ph@]xylhpmpmnale m 5 ml

t Bfﬂcﬂlu%r@em w1th 1mlo 1nf]uum?.c§tr# ﬁﬂ(.)ld 1sp ?nonpf.?doart] Ia.g'Lblaeg{: b paran:u-e

pi i di n- yrim
éf 1 hoyys él@rﬂ%ﬁ ASeORRERE WH%W%W lg CHIRPTIRY (qeirgmess under
| scdubed pﬁdsurﬁ {2 KPaRCThe Resitinkt b sDIUDRINERH S, (he mmlmmn amnunt of

ous api L drochl.ori.
¢ s LR PR ER e SBedirte Setiribedier Jhe B ledg FiSred. 35 me
of expected product s obtained in the form of a white solid.
MS: 579 (MH-).
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10 water is added in order to inprove the solubility.
Stirring is maintained at anbi ent tenperature far 20
hours before adding two tines 5 nl of GN hydrochloric
acid in water. The reaction mxture i s maintained
under stirring for a total of 60 hours. Then it is
concentrated to dryness under reduced pressure (2 kPa)

H%lé)g@sence succes- 15 sively of toluene and
i Sopr. panol The rFS|due obtalned [s solublllzed in

t FRness 8 dro Ly -hs i phaswlenHA
thﬁﬂhm-ﬁﬁﬁiﬂg g6 wy?, 8- edehBiydrb Vi @8naphitsTig @_\,{Q@ﬁrﬁiﬂ-l-ﬂ]-
forrredlsflltered .vvashglvvith ether then with

p PSRt ' Aeuum 1.62 g of a white

powderi g £2 Bﬂ)tl:mlm-}daf ﬂﬁ @S estad. G‘fl?-@f%-mhﬂﬂtrsiygﬁnzenesulphﬂnyh

Ly}
T Lo T e
1 pggan@ﬂ -1-¥Y |=|:- mdqxhg;m]@pmp@p@) acid 18 Y0nl 4 a su]uhcm of 6N
drochidniCcidBr ) s P, (R rca'cl"bn mixture remains heterogeneous,

e s o b gt o A0 e B b i, topm 284 pt disiled

ZvEﬂIaramaﬂtﬂd% 6121ﬂtt031'd1pr{NE-lEé‘B:ﬂﬁBﬂ1fyl-|) 2.82 (s, 25 3H,

NH- CH§ ﬂlalélﬂgl.?d%aﬂlg EEI[ rz‘tg]f i%r 2&1':8'_5‘ before adding two
naigresiyml ef ynydrach@@-uamﬂmwatelzd 411, CF1=CH benzene)

VS: 63[%& WMedktidn nﬁﬁﬁfc'\@s nﬁmtgjﬁed %Mtlﬁif he %'tétaPBf 60 hmﬁrs Then,

4- met hox -benzenesul hon | am no) - ]?
| 1igls cgneegirpted jo grmgss yKie Fesce EEPF&%{%P%.MF nmqnce sucCes-

_ersi\udlyhﬂnlnl\ibﬂe m.:m(gjrdspaﬁal am noh- 30 rfl onic acid

lert- ester; .Stage . . 1S.0 .

S o de e Rbiaind Sy R R fiPipug smeunt of dighlgrppthane

- and methanol then poured into ethyl ether twice. The precipilate formed is fltered,
TN

L b Wier Ihé; G dePloB ottt el YR F6E o0 L white

1@9‘)@%@5?19@1”&@4 d and 500 ng of platinum oxide (5- 10%

are | gadedr= Uﬂpiaﬂxcﬁlgeg Eﬁeﬂeﬁf&ﬁ%r&hé{ﬁlﬁl&ﬂﬂﬂnﬁﬂl'gﬂgﬁ

an no XS Bt Ench: & ¢8R SXLERR A Caa s Gy 1405

1 28], rGHh Oz CHRACH2 IH2); bispém,i 48 GH2-CH2-CH-CH2-CH2); 1.92 (m,

o1 BT\l e B0 A1 SB1ON SRR bR Koo co,

s%ég(t T @HHTCIﬂrQﬂdNﬂl},rﬂ H¥end BRI, %d&ﬁﬂamﬂwﬂj, 2.82 (s,

}BH BEeR); 3n5{s “3H,"-OCH3); 37237 (ni, - TH, NH-CH2CH- and 6.6
er vacuumandle der  stiTring t A
g m—'ét%%%ﬂﬂ%%@ Aph E45HE bezenglo
hoursmeﬁli’aﬁﬂﬁy egmm mdw(mlqipt ained is filtered on
tra i
(=i d! 'il'
IE lb uhué— mt-hwﬂtnaﬂrrﬂrbinm ¥lemino}-
oﬁnmmlymlmmﬁer@te? The organi ¢ phase s

Stape 1

Synihesis ol 2-amino-3-{2-methyl,5-methoxy-6-[4-(5,6,7 8-telrahydro-
[1,8]raphthyridin-2-y1}-piperidin-1-y]]-pyrimidin-4-ylamino)-propionic  acid  tert-
bukyl ester:

500 ml of 100% acetic acid and 500 mg of platinum oxide (5-10%) are loaded
inlo a single-necked flask containing 5.4 g (8.5 mmeles) of 2-benzyloxycarbonyl-
armino-3-{2-methyl,5-methoxy-6-[4-(5,6,7,8-letrahydro-[ 1,8 Inaphthyridin-2-yl)-
pipendin-1-yl]-pyrimidin-4-ylamino}-propionic acid tert-butyl ester. This puixhure is

Clhuaments ad SrmingPabwellLaml 5o liog Taapnrnry Intamel Bl=WH X1ES2 [FIGE doe « 9 novesne 2006 - ACV100
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extracted and dried over magnesi um sul phate then the
sol vent is evaporated off under vacuum The residue
obtai ned i s chronmat ographed on silica gel with the
followi ng eluent: dichlomel Rhne- hepl ane 50-50 to

(di chl oronet h. ane- net hanol 90-10/ethyl acetate)
(50-50). 2.75 g of expected product is obtained in the

f qrungedf utm@f eayd ond |dROwedey Stisirgy 4tyAT|adundbdydibin R atmos-
eﬁ% SLVERL 204d],gh! or onet hane- met hanol 90- 101et hyl
e prindfag bl

on“silica 1H NWVR (CDC13); 6 1.47 (s,
9H tBU1)3 heterogenems edinri- adiingHrs (lte@d2on Cﬂi-lﬂ'pal The fillrate is

% B’B‘me.éﬁn)lhc I%eajcnmf t.%’i‘lnhe;(cﬁ_lf Rﬁ)u l.a.kfn §Bin ina guxture of

N- C1lI
E%g'l (agﬁplezﬁqd Wur@}qg qqh@qg t@.qu@q) bmgrl;@;_zatenil‘hg prganic phase is

g_:llj-lﬁﬁﬁd{fd EH{Q&TNH)WBBH}E dsltum aﬁﬁha&#ﬁ%ﬁﬁﬁﬂ\ém is e;f'aﬁﬁaté& BT under

5. 85 %ﬁ@lﬁﬂow "Gtomieganted <Pt B4, idh it following

naqhtﬂnhydmh!nma)ellhﬁn-lﬁﬁﬁné P50+ to zmcmnmmmﬂarﬁemoq D04 B/ethyl

#ﬂﬁgﬁj {Pf; 9]4%%[%1&( X}IT}%%? ﬁ’ﬁ‘ﬁ@%k gﬁij% tlf In the Iatd 'op pale yellow

%’éﬂwl@_aﬁﬁﬁi)xture of 2.2 g (4.43 mol es) of

2 am I'I‘I:(,S “R2= Mef2h 8K ¥nd %ﬁﬁﬁm@h&ﬂ-ﬁ%ﬂ] 50-10/ethy] acetaig) (50-
SS aJIl] dro-[ 1, 8]naphthyr|d|n 2-yl

ple‘T‘ﬁﬁ -yl)-pyrimdin-4-yl ani no] - proplorllc aci d

tert- Qi MM[EQEBCB)[’IBSIGHJ(SL 6H, tBu)2%.98@w, fH, ®§-CH2-CH2-CH-CH2-~

qaalvs o apoag 990, 0F (L6t kaw. @E‘%ﬁimcm CH2-
oVH R NHY 62 amhé 72 dPme AH, CHZeUHR N-AHHCHREChiydet2 (m, 2H,
f@ﬂ*ﬁ@l&zﬂtﬁﬁ : & an{ﬁPQH,fl\!“}T' cﬁﬁﬁﬂ?ﬂﬁ Bs(mﬁ ¥, NH-CH2-CH-

umna w

t
DY Deeh A aﬁe NP RGEIRL o 5O, Srehi L), 64 and 713 (24,
aeﬁm}&mhg disgyet hanel net hanol ) (90110) 50-50 30

2.02 §§§¥%@fﬂﬂf 68@@ of expected product is obtained.
TLC silica gel, eluent: 100% et hyl acetate)

1H NVEixgeRC13); S 1.3 (s, 9H, tliu) 1.95 (m 9H,
O Byl SR G Bl (300
3298 mlxf, telzﬂhydwf'@m Lﬂ@ﬂd}drwsqua mixgueeof (23 giﬂﬂ Zmmoles) of
o ol e 1 107 VL B 1 ey
ﬁ?Peﬂénm Nw(ﬂ%'ﬂmﬂmhy ﬂ@?f?#mpﬂm%WBWi @fZBf 81 grolution in
(tﬂﬂ'D thHaf thkaﬁwmﬁ&#n abd 4Z0amdoff tr@Zhyladine? Ahe GeiGion medium is
o SR0 b Bl Mt B8 e Bt Wi PR vy rciogpucd off under
VrEOepCpesaure (2&Pe) el thceBoive & tiroRa®graph] of Gl with the
fﬂ]ﬁfvﬁﬁélﬂﬂeﬂt) eﬁfyl acelale-dichloromethane 50-50 to ethyl acetate-{dichlo-
romethane/methanol) (90/10) 50-50.
2,02 g (yield = 68%) of expected product is obtained.
TLC: Rf = 0.19 {silica gel, eluent: 100% ethyl acelate)
1H-NMR (CDCl3); & L3 (s, 9H, iBu); 1.95 (m, 5H, N-CH2-CH2-CH-CH2-
CH2, CH2-CH2-CH2-NH, -CH3); 2.75 (m, 3H, N-CH2-CH2-CH-CH2-CH?2, CH2-
CH2-CH2-NH); 2.95 and 3.75 (2m, 4H, N-CH2-CH2-CH-CH2-CH?2); 3.47 (m, 2H,
CH2-CH2-CH2-NH); 3.6 (m, 1H, NH-CH2-CH-NH); 3.85 (s, 3H, N=C(OCH3)} -N}):
3.9 (s, 3H, Ph-OCH3); 3.97 (m, 2H, NH-CH2-CH-NH); 4.85 (m, H, NH mobils); 5.8
(bd, 1H, NH mobile}, 6.42 and 7.22 (24, 2H, CH=CH naphihyridine}; 6.92 and 7.75
(2d, 4H, CH=CH benzene)

¥ Dirorameatts and S gt fermeT Lol ScitmgmiTemporary It et FilohOLE ] REZ 1 SISGE dor - 9 b 2606 - B L0
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Exanil)l e 67 Synthesis of the hydrochloride

N 2- (4- met hoxy-benzenesul phon || am no) - 3-f 2-

nmet hoxy- 5- et hyl - 6-[4- (5, 6, 7, 8-1 etrahydro-[ 1. 8] nanht hy
ridin-2 -nioeridin-I-yll- 5 nBdi n-4-lamina - ro ionic

acid: 3 g (4.6 noles) of

2- (4- nmet hoxy- henzenesul phonyl anvno) - 3- (( 2. 5) - di net hyl -
6- { 4- (M5 G68(MED LS BR e [

1,-8] na hé yridin-2-yl)-piperidin-1 -yl] -pyrimdin-4-

yI pionic acid tert-butyl ester in 30 ni of a
s @ ynthicgis 06 fhetidingtlocidh b 62 if $-medvixy-henzambwphdimylmhine - 2d2-

t NEeh SALE UL X U5S; § TR ASaRGY HRGRAE M2 vi’}%gendm-l vil-

cakil ng OT J.U Iﬂe nyor OCﬂI orroe 0T e eSter T1ToriIre
i 2 gMcky dr ochl oric acid in vvater

s adcheg {4 tﬁhﬁnﬁh?(éﬂ!? Sneﬁlz&fé&ul @dﬂﬁmﬂg) 3»‘-{&2 5)-dimethyl-

P RS rwﬁ"&iw‘iﬁﬁgﬁ-ﬂaﬁéﬁeﬁwn St pirimitin-4-

c qmnb}-@t@(fbmo acidyiewdayl reer i B0l utesf spmﬁaﬁaﬂ et‘ 6R Radchloric
I f t
wgtér L sﬁ.ﬁe:ﬂclﬁc Faat eSSI i q (il lijc?'é]ﬁ eps Zedra'pHi caking of

Isop opanol ", reS|§ue [0) alne S SO
t Hke pehloridmesithe eotr Bimohd oroms tthemdl mhnd 6Ndidzoebloric acid in

t RedlerIQHARA, B LAx R WdooftlefEfar, The preci pi tate Formed
is filtered, washed. wth ether then_with pentane and

dri ed SRS s manamed at %Bh'&"totf*maemr% Broheyes. temixture becomes
obtityaed. 20 TLC: Rf= 0.23 (silica gel, eluenl:

gi ghlz) hfﬁ’fqﬁﬁ)ﬁ 4 hanlmtgfy\%ttg’gn%%‘%}%qa & llEg%pIEEEHIE (2 kPa) in the

Np@aznml@mocmuen@aﬁd isSppent- NH): 1.57 (s, 311,

N CH2 T 35 oot bt nd Mg Pan gl of Hehloromethane

N-aad meianol then grpred)inty » ety cthers Fhe precipifate Fm'rner.l 1= filtered, washed
CHﬁtI:CHEmCﬁi@n Rl e%tz@n% aa0 d..in%}cl' %dérzfﬁc;l&'ﬂx Egg g( of a wll}lte powder is

b@,i'@% CH NH); 2-87 (s, !

NEF CH- NH) ; 5. 72 and 6.65 (2d, 211, CH=CH

napht MHG: dlre).23 ik ghdhGenl %ﬂﬂﬂﬂrméﬂm@kﬁ(ﬂﬂnbbﬁil&ﬂebmm acid
M5 139 +; 594(MH) Synthesis of 2- 4-nethox

-bénZzehe hon larnino -3- 2.5 -dineth 1-64- 5 6 7 8-
30 tethNT“Bl (Mc@Nad Ht M Gn.n%13, -QH3, N-G3-§H3-CH-GH2-CH2, CH2-

S 4141{1? AN, 3Hr CHRIRs RS ERSICPNEWR-8ES 02 (m, 11,
ﬁ\i?ﬁﬁoﬁf S EH e R, 7.32 204 2% (g 45, DeCHRGHREH-CH-CH2),

Nt fiy,-2H, CH2-CH2-CH2-NH); 2.52 and 2.95 (2m, 2H, NH-CH2-CH-NH}; 2.87

o SOE P oB e P e RYL RO B D he B

amanhthmﬂme:lgﬁﬁﬂ apd 6M542d, MinCHc @S befeet@P9 is char ged
into ?ﬁﬂﬂ? ask containing 13 g (21.1
mmol es) Pag‘@nzy oxy ar bonyl am no- 3-

acid Lert-bulyl] ester:

Stage 1

Synthesis of 2-amino-3-{2,5-dimelhyl-6-[4-(5,6,7,8-tetrahydro-[ 1,8 naphthy-
ridin-2-yl}-piperidin-1-yl]-pyrimidin-4-ylamino}-propionic acid tert-butyl cster

1 lilre of 100% acetic acid and 1 g of of plalinum oxide {5-10%) is charged inlo
a single-necked flask containing 13 g (21.1 mmoles} of 2-benzyloxycarbonylamine-
3-(2,5-dimethyl-6-[4-(5,6,7,8-tetrahydro-[ 1,8 fnaphthyridin-2-y1)-piperidin-1-yl}-
pyrimidin-4-ylamino}-propionic acid ter-butyl ester, prepared according to the Inter-

EDorureenes wnd Semingshy fiereTLam ] Sermgeril creporary Tntenps FibOL KT A2 10T das + B moneembre 2000 - 24102
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pyri m di n-4-yl am no}-propionic acid ter-butyl ester,

prepared according to the Inter [Kn.- oo W
[ ng"+ lbw& nni Se~y Im ny Invii }SI &aL% L02] u,
d," Promht2 -di 03 L --- ----- B3 ----- ------ B3

nati onal Application (W2004048375(Al). This m xture
i s purged under vacuum and |en under stirring at AT

ﬁﬁﬂllb?m%pﬂﬁihﬁt{@gﬂﬁﬂﬂﬂﬂmwmw i L‘merrm&we & ?argﬁmmder vagium
our, ero S |
o 1ef afer Sirang A Ao and B TiReeR A st aFppmaes for 20

i thobifse presence of cycl ohexane, then taken up in a

M Xt UG HetorBEMbuAREAE Ailndl 30 HERRCE YA Lo Oflirate is

sodi u nat ne organi c E: ase | s extr .
afenesniraigd &y dnmpgdn & nrasescs phaariohexrang, mi%fen vam a rgxlure of

e\aRPLhatied MAdCEaturYRE Weltion W shinf HRaMRhAL ek bfanic phase is

g%&gﬁ%ﬁ %Efg@y%f e%@ﬁ%@gﬁgﬁgﬂg@té q‘l hﬂ%e sn]lvenl 18 e%apnratad under
divahlunt.oTHet RReides BBlaimddl hromatobriplgd oh sikqmegd;l edith M2 following

PIAEN 005 S LAS L 1 DS, OO AL B NELIRYS o783 L8 fpecea
d ipcdriugt wmbtaineden thet foan of pas yellon cxis lalsc(atjeldﬂ?%
(CDAI )i, &5%26153 fe?ueng'ﬂac}flﬁkl)nﬂth]ang—%w(ﬁ&u@égi o1 si l:a)

(21 12- e Cri2 u]g E 05
IHZNE@ ((g:DC:L,g; NE.' @B?H By 1(5}2 wyoH, C CHz CHz NH,
CMELHEQE‘Q (N TR 8D.04 (R, 3L 1CHBY Ojrs:ﬁHZH@J-@m (L 2H,

Zﬁﬁz‘ﬁﬁ %ﬁgi@b@éﬁ“}@ﬁ %E%EW&%%@ 97 a5id .65 (2m,

NHH.?I'@‘HZ&PE-N CB2 CHHCH)H).ANHNGHEH, OBHRHIH2 LHZNEDH 3.5 and 3.7

5.(5%1§ N W)’Z%Z%Esl &ﬁggiigaiﬁi %W%g&h‘ 5.55 (m, 2H,

sﬂ%wbllebﬁ d. 3. G wediAfbl es) of

2- Ar niNgo-Ax0[(hA)5): 49

(5,6, 8- IetrahycTro 1, 8] naghthyrldln 2-yl)-pyrim din-
4-yl a pr opi oni c acid tert- butyl ester in

sol ut ifon mixt3BOoM¥>Ding €F.5G myeloleé)uoh B-Anthos3-(E. ff)fdjmcﬂl}rl-ﬁ-[-ﬂ—

3
o5 B ATL DG 1) By PRASAL OO S8 iR AThatniiod SrHIiE Bic rem-
i huBd omter of Soletlﬂlamyéﬁﬂuﬁuirahlﬂlrﬂwrn@am ah 7m0 tisitlyylamine, is
stauaéae@m?merﬂ@n% 1255 hﬁmsg a;ﬁehfarmwfm.ﬁ%gﬂ 'B@ﬁkﬁ Shonyl

sql Veﬂ evaporate under "reduced pressur

ar®y spEop é%@awél ?%legﬁ'%‘.@ﬁailbﬂg dpadepcypn anl%%as e ahgnbient
eltetppdratufd bedthiphe. Tichythe at@hfiLctipehlial ants: om0 ure (2

(e B Jﬂi&@’@%@%@%&&éﬁ%ﬁ Cli o8 ﬂﬁ%g'%m?fgﬁ*%vrﬁi eyl
g@balﬂ@dlldﬂd}mmfﬂayi: 5a:68 tatthyhectubnolethaoal] {98/2)30 1H- NVR
oo gy %%@%@%@%&%ﬁﬁ 05 (s, 3H,
foL@)Rf =0.25 (silicagri, cluegrgthyl pockge-mpthapel (90{40)
1H-NMR (CDCly); & 1.32 (s, 9H, (Bu); 1.9 (m, 6H, N-CH2-CH2-CH-CH2-
CH2, CH2-CH2-CH2-NH); 2.05 {(s,3H, -CH3); 2.45(s, 3H, -CH23); 2.75 {m, 3H, N-
CH2-CH2-CH-CH2-CHZ2, CH2-CH2-CH2-NH); 2.95 and 3.7 (2m, 4H, N-CH2-
CH2-CH-CH2-CHZ2); 3.47 (m, 2H, CH2-CH2-CH2-NH); 3.8 (m, 2H, NA-CH2-CH-
NH); 3.85(s, 3H, Ph-CCH3}; 3.95 (m, 1H, NII-CH2-CH-NH}; 4.65 and 7.1 (2m, 2H,
NH mobile); 6.42 and 7,25 (2d, 2H, CH=CH naphithyridine); 6.92 and 7.75 (2d, 4H,
CH=CH benzene)

MS: 652(MH) +; 650(MEH) -
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CH2- CH2- CH CH2- CH2, CH2-CH2-CH2-NH); 2.95 and 3.7 (2m

414, N-CH2- CH2-CH CH2-CH2); 3.47 (in, 2H,

CH2- CH2- Q42-NH); 3.8 (m 2H, NH CR2-CTIl- N14); 3.85(s,
311, Ph-OCH3); 3.95 (m 1H, N#-CMCH NH); 4.65 and
7.1 (2m 2H, 35 NH nobile); 6.42 and 7.25 (2d, 2H,
CH=CH naphthyridine); 6.92 and 7.75 (2d, 4H, CH-CH
b@rampry 66 8652(M H) +; 650(MH) c.~m~e ~d

sdxumspl alc%évﬂmnufmlmhnlrana~ Hr xxnscn dom s m

- 15 equivalenls ﬁ4d1(ﬁ)@ﬂphmd§$cﬂrmrﬁ&= St aghlbﬂmed m 4 ml of

!ﬁ‘:ﬁ'g |0
dﬁi suc c@%ﬁ'r:%ad)bﬁ %g&%%%hta%f ﬂl&’h%l §@H%1Y1 |zed‘§]E ﬁlg%nrqfhlnp de, as
%oy reguivilentsi @ﬂlh)’iémﬁmﬂfﬁ?&‘i[@ﬂtﬂl ambgnt ispgerature. The reaction

S%Hﬂtdiszt?ﬁuﬁdérﬁ%h |fﬁ4“@h&i3!: oride, azd g vell as 2

equi val en n e .are e .a

t enpe l"fbr‘ ﬂﬂ’-‘r%"ql ¥‘Eﬂi‘rP°‘Fﬁ'%E‘t‘5rsb"h 1 Cé‘l”t ﬁ?r:rgth EF extraction

st.mtw elhgl fedtat dﬁduwsShH@mﬂu fodia sicirbvmdte defire clddliion of the
Q{nﬁ?d is stable, it can be isolated by extraction

‘ot hyl acetate and washing with sodi um bi carbonate
bef or Slagabi sdddtioroff théramingni ne. 10 Stage b: addition of

t he agign @qn%vﬁm%qu V&L Eﬁ{f}l Qflcrt ?5 .’Pb&‘iﬁﬂo £3881difkhy1-6-[4-(5,6,7,8-

2-
C AT STepByHHEIR Ay PRI R e larmipe)-pispionic

i mﬂphsnvel}t aécamt @Wabﬁ[ﬂﬂh@lﬂyﬁlmﬁdrg agﬁ? mﬂd ao@ﬁ'?@ﬂ ﬁ%culénl
equil v en m.ne are. e (0] e acCll vat e

& T b€ Boutte i P tqt SRS ofertigh i S ettt

over nifghteaatiomniixterd istibapedatied evith Sh¥hacefaa eftéromashing with a

hHIEc% éu?ut%oﬁed'f s%ﬁﬁﬁ?ﬁfcﬁ% Wad Prfed H%Qm]; g[mg% Sb@'fn%& 15 dned over

sat ur at Ut I on

brrﬁﬂar'mmlphmﬁ sckorgbeine cw&@at@%mmgm @dgrr yeduced\papssure (2
rrnsm;.esnha TesdldRaden RefoRiatod Gt uﬁpﬁlﬁﬁﬁﬁi igdnk lelnwmg elnent;

ss under re ure The resi du
i E%f"ﬁ%?f’ %ﬁ’f%ﬁ@%@?@ﬁwdlfﬁil{s b & ﬁ%ﬂ% & ERRECI) ﬁ@btmnﬂﬂ
e yieldef BY lo 8@%! at el i sopropyl ether to 100% ethyl
acet a ect SLer is obtained 20 with a
yi el d%@@gﬁvsﬁf: gr hydrol ysis of the ester A
rrass Aemass () of 1. mmyﬂlﬂeﬁwﬂ}ﬁ [[2.5-dimsthyl-6-[4-(1,2,3,4-tctrahydro-

&pﬁm%ﬂﬁm By 1§pfpé‘n&{&yl L 43 Fﬁ@%ﬁf]?ﬁ%ﬂ{ auglhatargrmtc in 5
nH] % Bhlerms e el E’ uaﬂﬁ%ﬁac@rle;ge& SisliFEh et ambient
al"tﬁh];&ﬂﬂuﬂaunﬁ[ l&@larﬂub@ﬂix@ﬂ@:ﬂﬂiﬁ dcﬁrtdﬁg fol T ?dihca gel, eluent:
rting pr

X TR MORRFATON B0t b TRt il T PERe 1o the zcaction
CRINGLR> K CGraplafitide G dipnets ui]elﬂr) reiih&ml pmbmm €2 i\dPapdbled residue
Lﬁb%{h%? e? S@'Iél ?deéﬂsﬁw &rts%\mq_ﬁf ﬁkhﬁpodﬁahﬂ{ey (&7 Is.mumd inlo

dlisopropyl elher he precipilate is filtered, washed with pentane then dned. A mass

mp of expecied acid is obtained in the form of powder.
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obtained is solubilized in a m ni rum anmount of

di chl or onet hane then poured into diisopropyl ether.
The precipitate is filtered, washed with pentane then
dried A mass 30 no of expectgd acid is obtained in
the formof powder ClQunrcniy ma& n~S weln*.-,iS
rin~yrc ] Ntoct FiYa OLK] S621S0C6Q03e- 9nm~enr c- 91?f 01 85
Exorroe al ndi reed Ex eded product FWYield m' o C~
639.8 38 632 ~ FClJ~~~ Il~ vv ~~V 69 673.91 51 674 70
NG - 650.23 49 650 71 H* _ o0 69468 59 694 Ho I1J 'L
635586 46 636 H4 | r1 y , 6798 59 L~. 111 73 C Wwi V
~~and Scunteaf oweft Wl SeLng Tm | nt ann

TSer OLY1DA] I ft~ GRdXx-9rn rtntre Xx-SS~o0'y r 21605PC 86
exanpl es Al cohol used Expelled product FWYield M5 74
579.75 64 580 75 607.8 66 608 76 H3 v Vin( '"~~/A"

62%-82 54 626 1T 65984 48 660 78 [HO 616. 77 90| 6i4B
w 1 Exanpleg | 6 plrodbuad ¢4 5B mededproduid A I6FW 48 B’@Idagzw,ﬂ

Cti'l'nnrl Qbhd CS—~n AL~ L. CSar bl Ll o, 11 O )
LR — ooy voot T g

Ul VT 1T Uurit i Vlly L JIJUATT LI

B6121f ON) B|i f nc- 9 roi(;rt e2006- 69LP2 - -|----

S --- --7

| --4-- 216858C 87 | Exanple Starting

estier Bkpegt g e~ FYlm { be¥&)| (nrdh Mz+eR
o IQ}_C ,
it

- &
69 é CM_;JTZ%‘ 67381 51 674

T ez o | e

71 ﬁ%‘f eose8| 5o G%)

He 'y
72 ,EI:I _ "iz"f 6HE| 46 636

Q:Hj ﬁ\ﬁ\@ 67087 59 &30
i
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68 BTU 25010 , ~~~ 575.69 210 576 rCF,c+n 69 T-. 320
{ ! 617.64 320 618 70 320 ot" 594.12 4211 594, 596

2160680 71 430 638.57 480 639 72 330 c- V 579.75 450 580

ascari e~c~0 73 p 410 623.76 510 624 c~ aM snm-g+s6m
fl I Scuinyllmp rm ]nend Fi ko' Q%H‘I’Zl 6CBG6 dx 9

m xrtxe 3405- 013 Ox - - -

21605PC 88 FWrnG Exanpl e St artl ng ester (rrg) Expect ed
acid (Free (M) nms g) [MZ+N] Lase 74 390 523.64 610
524 ~/ p[p[ooll 75 500. 551.69 720 552 76 400 569.71
610 570 77 { 310 603.73 490 604 VvEF, CWH 78 300 [
588.72 243 294 (Z=2) .CF.000H 79 ri 400 560.66 400 561
yaw SO 260 635.77 220 636 MITMAM" SmwewF=~MJ. ocal S
;Tm]nt d Pilu) MVAIHMeMSC d_-9mmP. e 2006- BA/1 O

AT SuoRAEL® G SBASRLACT [ B TP B e

[MiZ+H]

of t=Cygrohexytrmetoxycar bonytam o= 3-[(2; 5- g methy 6=
4- (5.4, 7.8-tetrahydro- f |- sl
na}ght h) rdedi N )-[i|peri din- wyl %)fﬁ‘i?g diél- 4-y] 580

amino|F -pra oni ¢ C%S—%)

&

75 /\O . “f“_b 607.8 66 608

AN NV "J'Y‘"“fi\_
o S

TH 62582 54 G626

e

’JT'“‘ZL_  |eseas| 48 660
Lo o
3

78 S ° _“ﬂ%__% §16.77| 90 617
R

~
ki Ha l A C@_C_%j_ g 544,82 46 g45
-] .

80 /% 'Arkfn §91.88 50 692
o
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Synthesis of the activated al cohol N-succinim dyl
carboni c acid cycl ohexyl nethyl ester 5.38 g (10.5
21608mD| es) of di (N-succinimdyl) carbonate is solubilized

in 60 mM of nmethy- len
nmol es) of cycl ohexyl met hano®? sol ubilized in 10 m of
methy 1o acne chloride and 4.92 m (35.1 mmol es) of
triethylam ne are added at anbient tenperature. The
reaction mxture is left under stirring overnight,
n, the reaction mxture is concentrated to dryness
before extraction with ethyl acetate and washing with
a saturated solution of sodiun1bicarbonate. The

The

e chloride. 2,16 m (17355

Uul'y

=}

LAY pllaac UUl =Y ILLAS

hat eghef are. bei ngbconce%ggggﬁ {0 drlynE¥s hmaelr S
ced pregsure (2 ﬂntg]i?a) g g? acti

LIRS) UI I CU UVCTI mgqyric ot uigl

Ve e A {nopd{ Rl Z+H]

ot d.l IIUU VVIII bll 'y U

sta e. (¢ titative y

B? ugnt : efﬁ?ro q;ﬁaigw

CH2- CH’-CHZ) ~{ M 5H,

1CH?- CH CH?- CH? énd

gJed—as Tt s T tHefotitownmy

ilel dY"TLGL R = 0.94 (sililca [gel,

triet hyI %CC%G’Q JE"E;EN(RﬁE

CH2CH2CH—CH2 Q0 CHP): 2185

4H, CO.eH2- CH2- €O ;

OCOp- CHz2- cy-é%.aEJ yl] St
62- amAo- 3- ( -5-%91 Ayd

ol es) |of

r 6édsad g2q |1, 818
napit : %
ridijn-2-yl)-piperidijn-I -yI] pyri"ﬁ’d di n- 4-lyl am ng} - pr opi
oni ¢ acid Tgr-butyr [estfer . gs welT as SO/ m (1
nmoll es) of rlct hyl @m ne are add?d 35 g (37
ol es) of * Wateiade%g‘C 250'5 5809 1 420 be?dios
of | ylLe @‘rl df £ tlder '
sti Im ‘ni ght @t gnb i eraturle. The

_r_g_aflnn mvfllrolc f!’\ i
after washimg with @ sgtukated _Sql ution
bi car bonat e~4,Fqe or ganifc phase ‘o ﬁned '
7hragneshyum sul ha\g% B@for@m cor@nt
drynes Ly reQuced fdres 1?} kPa) .
obt ai ned i s 30 then]chrlomat ographed on 4
the|fall owmng elueny: dthyl acetatdhepta
et hyl acetw of| eXpécteg-grroduct| i
76yi el d = 65% YILC ent: et hyl
acelf %% or OBt g?wdé %@_@ﬁ amna
acef at i@pf an e 80-2q on~si{ida) TLC
etrent-—et-hyt—acetpte-theptane—{66346—73
(I\/b(])) S & 23 ( H, |CH2=CH2 » CH2- ¢
4H, -QH2); 0.6 , 91,
Bm éﬁ Y- Ci) ; 9595\@
CH2; 1.1
N CH2- Cl 2- dH2- CH2- CH2- NH)

CH3-

N- C132- CH2- CH- CH2- C42) ;

). I1.62 (s, 3H, N°C OB -N); 1.82 (m 1H,

C mxwoew and

$q,li~ylffw InL~] Se~ng~i 7 Inrnn

Fi l

~, pLK186~21~3G i k~-9

- 21605PC 90

wrhe ] pM B91li oX ---------
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1.95

CH2- CH2- CH2- NH) ;

2H, CH2- CH2- CH2-NH) ;

(t,

2.12

and

2.65 (m 2H,
2.85 (2m 4H,

21608P@CH2- CH2- CH- CH2-fHD; 3.05 (m 2H, NH CH2- CH NH221FL
NH CO- CMt cycl ahexyl ) ;
5.65 and 6.4 (2d, 211, CH=CTSL naphthyridine) NS: 622

QA-1)

+, 283 (MHtBu) 2+,

3,5 (m 111,

NH- CH2- CH NH) ;

Exanpl e 82: Synthesis of the hydrochl oride of

2- cycl ohexy_| mel hoxycar bonyl am no- 3-{2, 5-di net hyl

- 56

8-tetmhydro-[1I,

7

426 (MHtBu-COCcycl ohexyl)+ 5
-6-[4

8] napht hyridi n-2-y])-pipcridin-Il-yl]-py

rimdin-4-ylam no)- iropionic acid: 28 g (0.045
nol es) of
Z- cy(ranexyT met hoxycar[bonyT am no- 3- ( Z, - ai Nl Ieik- 6 [FT s
Exhfhple Slarting esler Mo Expecied acid (free o .
(5, 6,[7, 5-t et rahydr o- [ 1"®Phapht hyri di n- 2-yI ) | phaeyi fme|MZ+H]
1-yI'IF pyri m di,n- 4- vyl ar1 noJ - pr.opi oni acid |ert-bugyl
ester| in 76 6N so utlon of- ‘df'-bchloric ac|d
73 water. is stifr d\bat per atwr el f95.640| g10| 524
hour g}. %@ i on~m entrated| to drypess
under| r educed essur g presence of
totugme—and—Tsopt Upalll.i syccessTvety 15 Thefrestdup
obtailned is sélubilizdd i p tHE"Hi ni Tarmunt of
i-chl for omet harfe~t-aen ed into e h et hp e
SHrE'eCi pl(t:%te E}{ma %84311 th e?%ép e %2
Wi th d drigqd upde 'um 29901‘ a whlte
riLs nhfal ned TLd: D24 (silicagel Fluent
di chI or orret hatte- met harfol - water - ace "C-P%Qi d po-10-1
ﬁg{)(:l . 5 0.93 2H
( )ﬂ_mzs . (|’rn | 580.71 |B10| S0
}jf}”m 1 CI—I-))CHZ-CHZ); 1.7
- CH2 CH2)_,_ 1.1 (n-
CH2CH-CH2CH2 CH21 CH2==CH2- NH, C3-); 2.55 (5,
2-7' (m IH, CH2- CH - CH2- g12) ;
CH2-|GdP-~NH) ; 2-52 and B.&3 76200 604
Q‘E;\g_?@{ e ¢ 3 &&y@ L CH2 25
d'397(2m 211, NH CHNH); B.87 (n
ZH, L,U-L,J.A cyC| onexyl ) 4. 35 (@ Ittt
NH- 6.3 (m| I'H bl e #» 6-4 and 7. 3
(7t %Wané 3%%'%”16[') / 1 -'é4( M e 80| b8 pog z-2)
hexy )1 Eka < 30 Synthesis of
+he—Hy-e+ochl 04' de—of e—p+-ohex—ret-hox—carpbon
| am rjo- 3- 2 5&di neth ]-6- 4- -B‘E@“7=-S-tetrrh dro- 1 B n3g
hl h 'ldi n-2- Z-hosizerdijn-1 m -‘f Imjno - rp
i18ni ¢ [ d_teft-butyll488te %é nol8$§ peo0| 561
2-cydl o oxytar/bonyl 3@_‘%2 5=¢i net hyl - 6} [ 4-
(5.6,17,8-tetrahydro-[1. 8] haphthyridin-2-yl)Fpiperildin-
| -yl ]|-pyrim_ din--4-yl anm np} ;propi pnic 35 acid
terl -lbutyl e dn 240 nf of a 5 O¢m x Lure of
d@iochl|or, th%% et! l2gb tdseral 220| 638
rrixtur% J.@iﬁgﬂélﬁ n %%QZM-% c acid|in
et her| and 20 ml of “Ethyl pther is
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slowy added The reaction m xture nust remain clear
during the addition. Cl-ocwena ad yyii~sN fo~rl Nml
21608Pmp{ 1T~, ~r+ry funn Filgb W{H6{3] 603G M- D wrii'e
20] 6-\WB02 ti 21605PC 91 The. solvent is then
partially evaporated off und® reduced pressure (2
kPa), the solution containing a m ni mum anount of

Exafhﬁhvﬁm is poured into |l litre of isopropyl ether then
Sythiosi

OO m of pentane thhe preC|p|tate formsd is

a“—idCHZ-CHz-CHz); 1A7 (s, OH, tBu): 1.67 (m 511,
Klag@hl?- CH CFl 2- CH2, CHR2- CH2- CH- CHZCH2) 2,02 (m

2 'gérgihgﬂa of @Egﬂm&aﬁﬁﬁﬁ N; Eﬂ?%ééé[ %‘:E bce%%ﬁn Imethyl ester

( 15,3821 10CHR ) I (NN sdcinithid)ys) €arborthlelis solubilized in 60 ml of methy-

1ene’\h@#fdec‘é%§ ﬁm) & %oﬁ%ﬁ%m%ﬂ%% bat of methy-

lcnﬁmhi@@ﬂ@qﬂ dc%mélﬁ%ﬁeyln)muhs)mf(tﬁﬂhmmmam@ﬁ@d @ranwnf lemperature.
The@cAlioR Rfixtliredf IdfAshdeR th ﬁ¢ paphthyridine); 8-8 (m

e i) GaRics '“T/-esﬁggm@ FHRT] 19 SRR fpefess SimRRtion with iyl

acelfl@v{rd3vadin SAvithes tsatuifePeolution lof 36divl hidwkbonBer The organic phase

nhlﬂ‘ﬂjf a.t %th"i‘ at?ra{:n%gné)sﬁﬁﬁ %%ﬁ?ﬁ%épcﬁwnggﬁﬂ%ggn hlrdf o dryness under
redt@e@grqw@a{%@ﬁ@)t é/%magwm;ad@[cokmhgs eleained spich ﬁgﬂﬁ{élﬂ g is in the

full;ﬂ;ﬁ,ﬁ APt E,n:qedllgands (k| strin) are then fixed
gat ?gn(hbuffers B)S cont ai ni ng 0, 5% BSA H = 7.4)

KRR B (e st et Clbeieirar elimirann
SUB-RMRY (@DCIRS & PO () 2eCH3-CHe- 20 -0 mé)suxzﬂ (MeSH, CH2-

corb B89 L 1.7 (B B LR NIEF i e b cocane

CHA)NE.85 §s. dly COLOHR-CHZ-i0i)ut A6 i{d 20 Ee0-0H2wlcloheaxmyte
digh4tion of the product to be tested (the products are
di ed in a 50:50 DWVSO water mxture) 25 50 ul of
hdfad @AV asmpleekpf dramiae-By (2t -Himahylf-[4-(68. A8dsTanEsarbl 8 Inaphthy-

fAdir- mzﬂlpél‘ﬂd%-(lq'l!]eﬁuﬁtfﬂérﬁﬂg}%]ﬁrﬁﬁlﬁpﬂbﬁ'%ﬁ?ﬁhig’Lﬁcﬁadégar lﬁﬂf\pﬁﬁ& as well as
247 L s of VB e A B 158 k8ot ApeiRsd stk in

solupoo duzitsmt mf:hethﬂmdc}ﬂmaer e cOo-i ncubat ed for 3 hours al
a I L:L L a S rpm_
T El b ARG it il bosiBl, & e PHRBbfE pal oc
f dihezedson mlmmhwmaewﬁ ayitt @Ihﬂ acs(atamftan wrshing avith a salurated
suluﬁbﬁ bf kd?ﬂ.uﬁ'bm%ﬁ%nﬁlﬂn‘l'hé Srghite Ipﬁés%%%ﬂﬁfcd% 0P oPir Rignesium sulphaie

{)I -receptor antibody Caup
baﬁ::r eing cc-ncenh‘aled to dryness under reduced pressure (2 kPa). The residue oblained is

then chromatographed on silica gel with the following eluent: ethyl acetatc/heptane to 100%
elhyl acetate. 6.9 g of expecled product is obtained. { yield = 65%)

TLC: (eluent: ethyl acetate-dichloromethane 50-30 on alumina, and ethyl acetate-
heplane 80-20 on silica )

TLLC: Rf = 0.23 (eluent: ethy] acetate-heplane (60/44)

H-NMR (MeOD): 8 0.23 {m, 2H, CH2-CH2-CH2-CH2-CH2); 0.5 {m, 4H, CH2-CH2-
CH2-CH2-CH2); 0.65 (5, 9H, tBu); 0.82 (m, 1H, CH2-CH2-CH-CH2-CH2); 0.95 (m, 4H,
CH2-CH2-CH-CH2-CH2); 1.1 (m, 6H, N-CH2-CH2-CH-CH2-CH2, CH2-CH2-CH2-NH};
1.2 (s, 3H, CH3-}; 1.62 (s, 3H, N=C{CH3)-N); 1.82 (m, 1H, N-CH2-CH2-CH-CH2-CH2);

C \Darumenty 2o Solipeafi-cll Lic] Semnpei T empeary Tesermet Fileg 3L K1 ES2 1605 GR A& - 3 novesibes 3006 - 82102
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a peroxidase (The 4B12-HRP antibody is diluted in

i ncuhalion buffer (50 MM TRIS pH 7.4; 0.5% BSA; 0.05%
21606meen 20; 1 mM WMnhCl2; 50 pM CaCl2; 50 pM MgCl2; 100 nM

NaCl). The dilution is to be adapted according to the

batch of receptor. The wells%re then washed six tines

1.99efmm, GEHM&LE epenyHPS 2 55 em! 2Ea0H2 IR O Nmnzim 8nd 385 (2m, 4H,

S e Gho Sk BRI Wit Pl gypioneny

3.5 (mJ 1N ECHDCH-NED) 05,65 afd 604 (24, 28, IFRnaphihyridine)

EMS I IGRTLC ok (R B+, 426 (ML COGeyclohexyl)t

Example 82:. _ . 21605PC 92 This klt contains a flask A of

ac10| u of B hn the reaC|o m xt ur is d| t r| but ed
h t by
2050, h%3 ! b SOt e AR RO L AR 20 (3 imetnyr -
(5, ﬁhﬂﬁﬂﬂh}&ﬂmﬂlﬁmh’dﬂmﬂ 8- pinteoidire 4 viblyp srinaidiradhiviantine b fropionic
ac::dlgzgl IHJ loéslér'\ﬂlpzﬁjgﬂ aﬁﬂﬂmn-rgleh?ﬁbﬂﬁﬂﬁc QQ]BS"nt Q?%téa} s slirred al

™ ned preSS|on 0 e res
aml}l@;]tﬁwqﬁ@tu&fpx,%(}hgurw otted: the bond percentage as a

f llfh@trbﬁmﬂﬁfmﬁthﬁe isogctritied ©f dryRas hindaneaided irkRire02 kPa) in the
t he C}fﬁ-?lﬁ-} raduct 10, For Clh product the 1C50 is
PEsGRYS %@66@&‘?‘?‘?&”‘( BEEHREVESH | owi ng for mul a:
10562(::8&&& Ebtimpd 2s Bilubalibkgk innthen honduinnath et aif siivideronfethane hen
y jen p . 0f -
pou I1ggst g’oncent rat |Pg4ﬁrB6@HnﬁM u%@é}gd E&%%%F\Cﬁﬂ{? &i’%qhm with
pml@nmnd\mg urdey *cﬁcgum&%@t‘)@whsspmwdmﬁ phiaingdi n vi vo

HyRer- qat-0 M (&1ik D g4 C 8 ety dfc R r R RALRMH O En 1Y IR MR etic acid 90-10-1-
(PTFI) in a thyroparathyrai decto- m zed (TPXT) rat

D nodel “ 20 Stinmulation of bone resorption is induced in
TRHFNMEK S(Cb)ﬁm}erﬁf 0.90 qm, &fH,PTH2 02012 -CyiarC1aR); anzs ¢mp 4H, CH2-

Chor CREp ] SO, TR Gy Ela iR BERICT 7 G 8 Eho-cuz-cn
J\éﬂ‘@)i hd @5091‘2,019_-@‘1&@ ﬁﬁﬁﬂaf@ﬂhyﬁﬂﬂﬂimw Gfie-); 2.55 (5,
%?z\%ﬁ%"%q%ﬁ%ﬁ&%%?ﬂ%ﬁ R
NH} h@ i%%é&?a@ﬂ‘yﬂ!ﬂ SR PR L HLSHELTR): ﬁréa@mr 2HgCH¥eCH2-CH2-
NHY it 3.97 (2210 NIFCHDCHIFH); 3,87 (m, 2H, NH-CO-CH2-cyclohexyl); 4.35
{m, 1H, NH-CH2-CH-NH); 6.3 (m, H, mobile NH); 6.4 and 7.37 (2d, 2H, CH=CH naphthy-
ridine};, 10.15 (m, 1H, mobile CQOH).
MS: 566{MH)+; 283{MH)2+; 564(MH)-; 426{MH-COOQcyclohexyl)+
Example 8§3:
Synthesis of the hydrochlonide of 2-cyelohexylmethoxvearbonylamino-3- {2,5-dimethyvl-6-[4-

acid tert-butyl cster

272 g (4383 mmoles) of 2-cyclohexylmethoxycarbonylamino-3-{2,5-dimethyl-6-[4-
(5,6,7,8-letrahydro-[1,8naphihynidin-2-yl}-pipendin-1-yl]-pyrimidin-4-ylamino} -propionic
acld terl-butyl ester in 240 ml ola 50/50 mix e of dichloromethane and ethyl elher is stirred,
then a mixlure comprising 21.9 ml of 2N hydrochloric acid in ether and 20 ml of ethyl ether is
slowly added

The reachion mixture nust remain clear during ihe addition.

CiDarmmencs md Fouingsha - dNLaol Semnpy i Tamgarzny Tntemet Pl LK EBEW21 605G ke - B oowembre 2006 - 500102
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25 serum 8 days after the operation in animals which

have been starved since the previous day. The rats are
216@58Asi dered as t hyropar at hyroi dect om zed when the Ca

level s in the serumare less than 80 ng/l. The PTI3

(1-34) of the rat (Bachen) i8ldissolved in 0.15M of

Nellic do\rsn(lis. 1882 84riid v vdpdriated ro€buier asloodd lﬁresmfu f2U4Pa3, the solution

confdMEEL pARNND 2 Abnfl o S8 s FARRRIRY | KRE OjbPonyt pier then into 500
ml efpentanecheprdeipiteiedemnddds fitferek dheqrdred unger vasuwrg/ kg and

acyy ORPF wWhfe powdd ifBhi@EkdOf the TPXT rats which have
been st arved E ce the preV| ous da%_/q:ﬁThe control TPXT

r HEENMR T8 athrﬁeﬂ P e ptisHE (e 2¢(i&2)pt23 (m, 4H, CH2-CH?2-
CHYGHZT CEI2);, BT RgoH, RBuRriosiugh, $19, DE2tEN €TH OHZ 082, CH2-CHZ-CH-

cilh) BN FhEnkes ATV T M o o

3.75 Gy, %.1@4&_}1_2_ -GHZECHECHRZ-E1P) 3 2195002, EH2CHAEHREHY; 185 (m, 1H,

N-G}]Pf- A @Hzﬁ’{ L) éﬁﬁa 91 ey Cﬁ%@ﬁi hﬁ@wﬁﬁf&gﬁ A ONH-CH2-CH-
NHI\/?HSHH §%§H@T§Ehhwlm () BAANY CHEATH ) @T/\ﬁmﬂ Fgd (2d. 2H,
m%%agﬂmﬂﬁ%gﬁh@%f’@fpﬁmmgﬂﬁy eatnment, all the bl ood

d itation. The bI ood sanples are
czﬂg ﬁfg@g %%gﬁﬁg for 15 minutes (CR422 Jouan)
in order to obtain the serum The total concentrations

@ [@F@ﬁﬁhﬂm ! éﬁegﬁﬁ%%ﬁ%%g @X%ﬁiﬁ%ﬂ%cr opl at e

ré’aﬁmh@ system at 540 run s The difference between
t @%—xﬂé’lﬁhﬁﬂﬁso?ﬁ LRTatt ycﬁkémaﬁﬁ%ﬁm sbiceahRd ubgﬁ gfgmm at 1 pg/ml

t he contr.ol _TEES s anal yze vari ance

(dilghpnnin gpaing &5 ML crpongieafaCH pHoR 0 Thes next day, the wells arc
emptiad Gud alielipdngs ﬂhﬁzﬁphﬁemmﬁx@[ﬂﬁman buffals CEBE @ ontaining 0.5% BSA

(pH(=ij’ gjjf%:}r)l fouf § mneﬂne% tgggpg%%ﬁ/g v#&eg@tk:esﬁrgn% g—l-lr_ZIS)rpm The wells are

wasbed @bnlimes dpmashing bullke PBY wutismngddiitsi Twesno2d {gH 7.7) then the
fuu.;}.s,{iﬁﬁgla{-é megﬁar,_@glmﬁ,hm EREBPOd descri bed were shown to

tive at doses rangi romtwice 1 ng/kg to twice
1604 pkgepbationdetieaneous route and at doses ranging

f non;utcw B8 cﬁlu[{&i kg theO ;to%&em% O QR YprBiiRks aﬁ%ﬁnwm a 50:50
DM{SE) rat O: T T= vd yyn ~~el Ri ~$egi npATo aery LLV
LE05G dce- 9Wem c2W6. 931102 - -- - -

- 50 p:l of human {Ivﬁj 2 GaGRer thellﬁhﬁlll\ﬁeﬂﬁodimazjﬂnﬁll (HS(SEP 6344 (D]luhun
in u%:ﬁ[) %u\fﬁi ﬁapt%ﬁ QS&%m&% Eﬂél ba}iqgl') of re?ep?ur and accorcpﬁng to Lhe ligand).

The ligand, the avf; receptor and the products lo be studied are co-incubated for 3 hours af

ambien| lemperature with gentle stiring at 125 rpm.

The wells are apain washed six times, then incubated for 2 hours at ambient temperature
with genfle stirring at 125 rpm, in the presence of 100 pl of anti-receptor antibody coupled to
a peroxidase (The 4B12-HRP antibody is diluted in incubalion buffer (50 mM TRIS pH 7 4;
0.5% BSA; 0.05% Tween 20; 1 mM MnCly; 50 pM CaCly; 50 pM MgCls: 100 mM NaCl.
The dilution is io be adapled according to the batch of receptor.

The wells are then washed six times before measurement of lhe ligand-receptor bond is
camed out using a peroxidase developer kil {TBM Microwell Peroxidase Subsirate System
Kirkegaard; Ref cal 50-76-00).

CADacurtenin v Sectingeislw el anal S citmgs Temparary It enet FlefdT ¥ IBSE 1 BEGTE o - F poermbes 2008 - 914002
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N~~N F23 10 FR1 in their stereoisoneric forns in the

pure slate and the m xtures of these stereoi soners,
21s08pgl i f appropriate, the pure E isoners, the pure Z

isomers and the E/Z mixtures, as well as their

physi ol ogi cal |y acceptabl e aB&ition sails, solvates,

PIIOAH € SontiTBE 2PN Best sﬁlf:-slial[kﬁ ' SHPHAR TSy lebefizittiie nemgﬂ) and a

e (A SRt Y A s e

wilhwbrieciohighc BB ,a:hblg/dlemwnnmtt[inMIH is didmibwat atarraterad i 06 gbiwell.
al"[‘ﬁ%' hﬁcalr acRod ZEIH'E en EC B?) Bhin lgtg Czﬁfmro ﬁstri%bﬂg then {is

rep Fese Trhear ranc
dw%l@mlantns ﬁrgpmcdt by the @ddlﬁ@n Dﬁtl@%‘}l afn phoéphm@mcﬁb dhe sptical densily
lsdagﬁgﬁﬁfhugughlpolycycl|c system each ring being
stitute by 4 to 10 aromatic or non-aronmatic
EsEon ghMeesults aple to contain | to 4 heteroatons
Cﬁ@ﬁ&ﬁllﬁtﬁfﬂ@mﬂd kageed: eheyigeid wiicaitdgehidra AmdidebNthe logarithm of

t.o . be i f_sub tltuted by one or nore R groups

e“‘ﬁ%“%‘b "ﬁ)&pgﬁ?ﬁ ﬁteds a radical for which G

r éor ezeht productathend{’ s 10r dﬂt@mlmi) rtérdingnbh dby ciolloworg formula:
IC50B0Shing2het ero cyclyl radical conprising 5 to 10

menbers and in which at | east one of the rings

c &% aMpximum Gondinying abgeee akasrProdiet 4 hel er ocycl vyl

r Fhiaad Miinieh Ribkdan (iR fiesehésot the n%tmnnahéemsﬁm}séﬂ the/pRdnct.

by a 30 (G -Ce) alkylan1no radi c the al kyl part of

whi ch—n linear or branched chain can be subs[i- -N

(la)| G tEBKed by a KiaByIC:;p(nMict crocyc]yl radical with

5 or| Rypmgirbers containing 1 to 4 heterpatoms chosen

f r onm-aFogen—oxygen—of oulphu., ane—Nn represents 1

or 2| or C I®hXr t2 toni0ged" i Lxpl |5l i gs\ Tcrt pxuy

frLcygsPal S LYl -9&2] 3GSt - 9 rvvy myc-~ pp5 9y[P2 L ---

- - - - == 216065P€95——=radicat—for—which G

r SUXHEI ¥Van aromatic rnonocyclic heterocyclyl

radical with 5 or 6 nenbers containing I to 4

ARG AP PR by [aper RS RYreradPlh o Gkpesratyroicecto

mxzeiatTHX’E)ehtfmh@alsubstl luted by a phenyl or aromatic
nonocyciic hetero - cyclyl radical with 5 or 6

menbers, containing a heteroatomchosen from nitrogen,
O)Syg:g\l,almu of bone resorption is induced in TPXT rats by perfusion of PTH and the

variations o[ bone resorption are monitored by the concenliration of calcium in the sermm.
Male Sprague Dawley rats weighing 150-200 g are thyroparathyroidectomized. The rats
are subjected to a slandard diet containing 7g Ca’kg (UAR) and Volvic water. The effeclive-
ness of the thyroparathyroideclomy is tested by measuring lhe concenirations of Ca in (he
serum & days after ihe operalion in animals which have been starved since the previous day.
The tats are considerad as thyreparathyroidectomized when the Ca levels in the serum are less
than 30 mg/l. The PTH (1-34) of ihe ral {Bachem) is dissolved in 0.15M of NaCl Cys.HCl 2%
and delivered by osmolic mmmpumps (ALZET 2001D)} at a dose of 200 pmol/kg/h. The
minipumps are introduced inle (he infraperiloneal cavilies under anaesthesia (ketamine -
75 mp/kg and acepromazine — 2.5 mp/kg) of the TPXT rals which have been starved since the
previous day, The control TPXT rals receive he minipumps filled with the PTH vehicle,
Either the product to be tested or the vehicle (controls and tals treated with (he PTH) are
adminisicred twice by sub-cutaneous route {2 mbkg of body weight) at lime O and 3 hours
aficr (he start of the infusion of PTH. The test is conlinued for the next G hours. At the end of

O\ e and S epnpsie el coal Seringal Termparacy Enemel Filen 00K 102 1605H5E. dor - 0 noven; o 20085 - G
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5 sul phur, - Rl represents a hydrogen atom a (C5-C,

a)-aryl; (C5-Cl4)-aryl-(Cl-C4)-alkyl- group; an am no
2160586cli cal non-substituted, nonosubsti tuted or di substi

ruled by an alkyl radical and/or an acyl radical

containing 1 to 4 carbon atof; - R2 represents a
the hyaimege allahobicod ihallisged zftodscapitations Thebloud sar@ples bveydentrifuped

st or BRI B " °
dilwiatal congemdrutioys efiCainkie sm|a@amcmmd3h}' eoripytry (Ciba-Coming}
usirfgR [ER1S EARYaeAS fflrdplh réad;ﬁggg 5% nft: (CH2)

rou or a - group; -
e’@.ﬂccﬁ P@Gf'a qﬁva%@lé ﬁvarﬁswﬂi%ma vaémnﬁ ﬂilﬂa@%% raland the control
groups@2 il yzad b ahrigice andbPOueyel’s Gespr  pol ycyclic system
each ri.n ing.cansliluted b o .10 .aromatic or
R abhiafh o R Aol el e S i BRI e of ¢ e
r i fgsemaripmidnéthg calcemadPRE) er oat ons  chosen from N, 0
Ol SrpegUbstituted or non: subséifmged by one or nore It

radicals, 20 - R4 represents (Cr-GCs)-al koxy-;
( csCdremiadPTH) cerleemya (gpmgalbxy- - ;. ( C5- Cl4) - ar yl oxy-

(e m:%y&l: QKd/lnvcntmn teslexi h}' ihe methed described were shown to
b C3- I oaI a-:) - aI k Xy,
e apve 159( m 1::5 QW%’;@ by subculancous route and

at d¢s€s r&ﬁhm)g-fam( Ilw(cEIB ke af dmba:mr @iyl tqmtal(xﬁﬂlteﬁ‘ﬂ}he rat.
al kyl oxy-; (C -Cs) dial kyl arni nocar bonyl net hyl oxy-;
(Cs-Ci4)-aryl-(C -C4)-dial kyl am nocar bonyl net hyl oxy-;
an am no radical non-substituted or nonosubstituted
or disubstituled by a (d-C4)-al kyl and/or 25
(C5-Ci4)-aryl and/or (CS-C/4)-aryl-(d-C4)-al kyl -
radi cal and/or a (C, -C5)-acyl radical; or the
remai nder of a Dor L amno acid; - R5 represents
(G -Cs)-al kyl; (C5-Ci 4)-aryl
(C5-Cl4)-aryl-(C-C4)-alkyl-; (C3-C12)- cycloal kyl or
(C3-Ci 2)-cycl oal kyl - (G -C4) -al kyl -
bi cycl oal kyl - (O -C4) -al kyl -, tricycloal kyl -
(Cr-C4)-al kyl-, said aryl, alkyl, cycloallcyl,
bi cycl oal kyl and tricycl oal kyl radicals being non- 30
substituted or substiluted by one or nore R groups; R
represents hal ogen; am no; nitro; hydroxyl,
(G -CA)-al kyloxy-; (C-C4)-al kyl[hio-;
(G -C4)-al kyl sul phonyl -; car boxy;
(A -C4)-al kytoxycar bonyl -; (G -C8)-al kyl
non-substituted or substituted by one or nore hal ogen
atons, (C5-Cl4)-aryl,(C5-Cl4)-aryl-(C-C4)-alkyl -
(C5- Cl4)-aryl-(Cl-C4)-al kyl oxy- ar
(C5-C14) - heterocyclyl, 35 11) C 1A+tewn[, and
Setmmg2eWe] RLral5. a' 1llevqg | Na-[ |
FI ~g1Y[ A612160] C4doc- 9 roxnBr 2005 951102 21 fi 95PC 96
- - Rrepresents a radical for which Gis chosen from
the followng radicals: -N rG (IDb)

C \Dacaments and SeitingrakieelNLoc] Seoinge Tanpoir bteect FilerDLR 052 IBA5GN doc - 9 fsvermbes 2006 « L0
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Het-NH-CO; ~// Hct-NHCH2-, Het-, 5 Het represents
a nonocyclic or polycyclic system each ring being
2160H8Ast i t ut ed by 4 to 10 aromatic or non-aronatic
menbers, We ring or at |east one of the rings
containing 1 to 4 nitrogen 8 om and being able to
| tGleAMBe substituted or non-substituted by one or
nore R groups; -Rl represents an al kyl radical
containing | to 4 carbon atons in linear or branched
10 ) dhaipyrimadins dervabiksd ofizgairebiormavkallli ning 3 to 6
carbon atons; or an allcyloxy or alkylthio radical
the al kyl part of which contains 1 to 4 carbon atons
in linear or branched chayn;, R42, R3, R4 and RS are

defined as previoysty in 1 - Ris defined as
previouslyiﬂRl); or I1l) Ris defined as
previously i d RS are gpfined as

previously in 1)} R2|representjs a hydroxynet hyl

radi cal, a forni ical or &3isubs[ituted am no
radi cal the subs[Jituents of which formtogether with
the nitrogen atomgp which they are attached, a 20
saturated or unsaturaled heterocycl e containing 4 to 6

. ers; and Ris.defined as |ous or _| X
i (5 Qe B 0 FegiGy gtardne re Pighules ol sifpofeottcs, and if
appwpﬁatéeihmpﬂe &ispmesd, dus Mﬂlmlsb)nars mi ttepE/Zsmidlsres, as well as their

phyglbg:%?ga}lg Eg%&?ﬁi}ﬁg&%l%)s?@#éy lpﬁ:%ru % rgﬁ;?nhﬁas %ﬁ@ﬁ)é%) %nrmpuunds

pdﬂ}’w ic heI erocyclyl radical vvlth 4 to 10 nenbers,
hensel ves being able to be substituted by one or
mr)P;e radi cal s chosen from hydroxy, (Cl-Ca) alkyl oxy,
arft HB™eS¥S (1 - ¢4) al kyl ami no, (Cl - C4)-di al kyl ani no,
p heRXalk-Eiea p@irae Ry lwitiéh MOB A Wedsh drehphaeMehydr an —NR - mdical for

whifld R 3% B leeh Rt B5h Bl & Bt Bl 520l RSk 110 4 carbon
atorraliHprseRS ﬂﬂwﬂesehlascl(fﬂl ﬂlbﬂ)raéﬂcklydmta(iﬁﬁg C1%4)4 aarpbn atomms and

Het(r%c%@ qulgléﬂm%ﬁ :ﬁ‘lk%?l?é()@' ik (sﬂ tg &%@hnﬁ%gfn% cu%éntﬂjtciﬁyﬂt}r 4 to 10
amIBi“tcy@] f@&rwnalq memhysagndheing ahl%mamw llo ¢ Getealpmnehosen from

g, Oxyeredlor salphdardl bebng Ablé EEN:AJ i[ﬁ(ﬂ:[ﬁ dubSihléd by one or more R° groups

deﬁ[-.gc\;{l‘)(f z;cg%he- 9 noxmr 2W

radical

for which  represenis an aromatic or non-aromalic, monocyclic or polyeyelic helero-
eyclyl tadical comprising 5 to 10 members and in which at least one of (he rings conlaims 1 1o
4 nilrogen atoms, said helerocyclyl radical being able to be itselfl oplionally subsiituied by a
(C-Cy) alkylamino radical the alkyl part of which in linear or branched chain ean be subs(i-

; (CH,n
-—N {la)
G

tuted by a phenyl or heterocyelyl radical with 5 or 6 members containing 1 to 4 hetercalorns

chosen from nitrogen, oxygen or sulphur, and n represents 1 or 2, or

O \Mtucnenty and Setrimg=talewe Ml reg| Sefting='Teroporary Intcond FilmtOLY | IWE1S00GBdar - 9 o 2006 - R4S
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21605PC 97 (1) - aI kyl -, the said aryl, alkyl,
21625p€l oal kyl , bicycl oal kyl and ticycl oal kyl radicals
bei ng non substituted or substituted by one or nore R
groups chosen from (Cl- C4) - aPkyl sul phonyl -; (C5-
Clrdirnlfor Wﬁ@r}ﬂp@éskﬂb Qﬁ}imnﬂihc(r@rc@(ﬁvﬁbﬁfﬁ@iﬁw €dcdidal with 5 or 6

R'S r nt
mefizs Epfieng B & Wipwte S ERRIRHSH a B Y mmino radical
(C5-C14) aryloxy radgical, the aryl or cycl oal kyl
r adi caI s thensel ves—b@—am e to be #hpstituted by
one nore R radic R S represents a

%’ {«f@i k%ﬁ""%ﬁ%ﬁwtﬁﬂ%gpgﬁﬁg %%gé%hlﬂ?ﬂ%?%t%ﬁ:% C mc}/nﬂcychc heiero-

cychyl rédicsd mote] dryd slelapbmsxsontami6Ch-Hetedatem choseadiam hittagon, oxygen or
p]lﬂ R's represents (CI C4) al kyl am no; (C3-C%)
eycl oal kyl am no; arylam no or hetero- cyclylamno the

ary TeprepREE bz@reg% afgyay @ (G- Cobrizef: SrseCrabaral-6¢1-Ca)-alkyl- group; an

amiRe rhy:d lnoG-subJHaged, %&ﬁﬂﬁhﬁﬁénﬁor Hend nadd By kD 8NREHVMRS! and/or an
t be su Stlgiteg a%: a hal ogen atom a nitro, afm no,

acyyehicglgo ©EYS al kyl oxycar bonyl , aryl or
ar- )Rzafdpyésemada hgﬁrogasre aaink;yh I:;ah:rg‘anaflnmblaCh]trﬁogﬂoﬁpﬂSnlaﬂqu radical

canhlﬂ-gﬁ ep resen S mit?d nfh)ﬂgl%ﬁ{’c?/#lg%r %%hqgfngldﬁlg%lgw%gnsu]bshlmed or
dls'ﬁ*“@m‘dnh}h@ elotl Trglicat ed/en oy oy aadisal glontaiing i loahcarbon aloms; a —
(CH;EQ;DE@R%[@[@D@ ANQEALQGVOREgp:h 5 to 7 menbers, with

Jnitrogen atom'to ich they are |inked, an
AP, o kyl (C1 -C4) amino or
heﬂgrdaageala&mh(Cl C4) amino radical the aryl or

het radi cal of which is nono or polycyclic and
%(?;?e)s‘m% 'o 10 nenbers, the heteroaryl radical

bemn@l'h mdicaloontain 1 to 4 heteroatons chosen from

5885308 R i i O e 03, 25 grarc o
nOnzAE0IBANS, PSR, the ring or aklepst one %feﬂlﬁmﬂﬂsa-‘gﬂmﬁ dugl4 heteroatoms
chosen frdmh N, O or Ylshbs(#iedor ndB3sudhsiuRa cﬁe @?fﬂaﬁ@ﬂ Adjcals,

JEET ENR ARG AT U A —.
» ((Gar@)-oyrddalicilonyt; ) (Cs- iﬂzpcﬁcmaﬂﬁﬂl{tﬂﬁﬂh)@ﬁkﬂbm qQsiCK)-blitylbprbonyloxy-
{C:-@}jj—alk}rluxy-; (Cs-Cra)-aryl{C-Csralkylcarbonyloxy-{C,-Cs)  alkyloxy-; (C;-Cg)
dialkylaminocarbonylmethyloxy-; (Cs-Cyq)-aryl-(C)-Ca)-dialkylaminocarbonylmethyloxy-; an
amino radica] non-substituted or monosubsiiluied or disubstituled by a (C;-Ca)-alkyl and/or
{C5-Cq)-aryl and/or (Cs-Cig)-aryl-(Cy-Ca)-alkyl- radical and/or a (C,-Cs)-acyl radical; or the
remainder of a D or L amino acid;

-R’ represents {C-Cg)-alkyl; (Cs-Cia)-aryl; (Cs5-Cra)-aryl-(Ci-Co)-alleyl- (C3-Cia)-
cycloalkyl or {Ci-Cyz)-cycloalkyl-(C|-Ca)-alkyl-, bicycloalkyl-(Ci-Cy)-alkyl-, tricycloalkyl-
(C1-Cy)-alkyl-, said aryl, alkyl, cycloalkyl, bicyeloalkyl and tricycloalkyl radicals being non-
substituted or substituted by one or more R proups;

R represents halogen; amino; nitro; hydroxyl, {C)-Cy)-alkyloxy-; (C-Cq)-alkylthio-;
(C1-Ca)-alkylsulphonyl-; carboxy; (C)-Cy)-alkyloxycarbonyl-; (Cj-Cg)-alkyl nop-substimted
or subsiituted by cne or more halogen aloms, {Cs-C)q)-aryl,{Cs-C 4 }-aryl-(C;-Cq)-alkyl-; (Cs-
Cra)-aryl-{C;-Cs)-alkyloxy- or {Cs-Cy4)-heterocyclyl,

1D
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R3 is defined as previously in1V); 35 or VIIl) It,
Rr and R2 are defined as previously inll); R4 is
2160%8€i ned as previously in 1); and QWenl, k SCMJ
re]Riaol SMLiWI~ |dva FSel M{5111~!'"N doe- 9wnotre
2DW 9711 oa 21605PC 98 R3 & defined as previously
| & R Mprdsents bX)dicaRfenehiBB G ehabeh imoarkha Solveij eaddays: | n
); 5 R4 is defined as previously in l); Rl is defined
as previously inp—and R2 is defined as previously
inlll); O X_ R2 are d? 5ned as previously
inl); R4|scPI' as preV|oust|nI) R is
defined as previousliy in 11); and - R3 is defined as
pﬂ&mmﬁﬁﬂqrir1l\0 or 15 XI) Rand R are defined as
prﬁ&;@g in . R4 is defined as previously in
IS d‘eflned as previously in Il1); and R3is
G,H'?tned as previously in 1V); 20 or XIT) Rand R4

a@fetd'@(fvr’e%& @ﬁ]ﬂﬂﬁ@}‘éﬂl@ &P Ip}égb?:l systeffl chéh fRE 'b@ﬁ‘ﬂg c%ﬁsnfute:i by 4 to

ev ousl revi
10 frpiagl€ SSudmardmaibarsrvheer, 46 BREGT a@&ﬁ PR of U} e containing 1 o 4
nitregencitbipand beihg tible 1aliowlE beatibamhivd @amaatsubsituted by one or more R”
o nultaneously have the neaning R represents a radica
g“%ﬁg{ in which Gis
' represents ahydnd radigd eaplaininyg L dp - Fargdn atoRls in linear or branched

chafn® R8RS 1IFENYdontaining 3 to 6 carbon atoms; or an allyloxy or alkylthio radical
the allcyl part of which contains 1 to 4 carbon aloms in linear or branched chain;

- R%, R, R! and R are defined as previcusly in I);

- R’ is defined as previously in T);

or

)

R 15 defined as previously in II),

RY, R}, R" and R” are defined as previously in I);

R? represenis a hydroxymethyl radical, a formyl radical or a disubstiluled amino radical

the substituents of which form together with the nitrogen atom lo which they are atiached, a
saluraled or unsaturaled helerocycle containing 4 to & members; and

R’is defined as previously in I);

or

V)

R is defined as previously in IT);

R', R?, and R* are defined as previously in Ij;

R? represents

a linear or branched (C;-C.) alkyl or (C;-C4) alkenyl radical, opticnally substituted by
an aryl or mono or polycyclic helerocyclyl radical with 4 to 10 members, themselves being
able to be substituled by one or more radicals chosen from hydroxy, {C,-C,} alkyloxy, amino,
{Ci-C4} alkylamino, (C,-Ca)-dialkylaming, phenyl, cyancphenyl or monocyclic heterocyclyl
containing 1 lo 4 helercatoms chosen from nilrogen, oxygen or sulphur;

g —COR" radical,

a —('0+R” radical for which

R’ represents (C,-Cg)-alkyl; (Cs-C1)-aryl; {Cs-CigJ-aryl-(C-Cylalkyl-;, (C5-Cip)-cyelo-
alkyl or (Cs-Ciz)-cycloalkyl-{(Ci-Cq)-alkyl-, bicyeloalkyl-(Ci-Cl-alkyl-, tricycloalkyl-(C-

EATrumenty and Sericgaf i et o] S e Tooparacy nbarmet FleyOL e LR 1S GE A - D noeonbme 2004 « BEOI0E
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R2 represents nethyl, 30 R3 represents
benzyl oxycarbonyl and R4 represents OH or t.butoxy 2)
2169586 conpounds of formula (1) according to claim1 in
which G represents a Het, Het- NHCO, or Het-NH CH2-
group with Het representing e fol | ow ng
Ca)Foditydy, dloy sdid syl CllkyIx ni@éaik gl bisgcloatkybamaRirlciyeld Skl radikals being non

subhnﬂ{ uPE@leu%%@éﬁFﬁ Ry ?(V %%Eﬁcﬁ?sgﬁ o @Q%?-@&;&%quyl (Cs-

CralaryKCh-€9-gkylagn or {E- CN}ﬁefﬁrqq}fclzb Il NMHNNHHN 25

S)MT_tmj ohﬂgg;ég s of formula (1) according to any one
benzyl oxycar ban

Jsai s n ?.1s a
S TR é« RO ubed AL I T Or by 2 (CxCug
ary]ﬁmp cidltmil, thasrylet bydsaliiekdicals iereelveOhEng 6blk 06 BB s@idtmted by one

[ res and their pharnaceutically acceptable
DTTE%EI{F%‘]'H&SJ%I 4) The conpounds of fornula (1)

adIsorr@nrmg:ntsoa qm}oaﬂmi ol ohmoud ar pelytytle BelérocwilylahdiB optionally
1 t o4
subk(fud |B_¥'%ﬂr9ﬁ'5‘me@| Iagirv,M dr3el ?fi‘(!l) aa%%@bﬂ!s r]:g

carbon” at ons, met hy

f|‘ﬁorqeﬁ@5%r§ﬁsr§h llﬂﬂﬂa@n%é@rﬂs)t éffé@ﬂlkﬂna@rqﬂe aﬂblﬁwsnn or hetero-
c}rcb,,'ﬂ‘ninﬁ'nb@hd arfl &t hii@Scyad paftei Wi ARBEGH br ﬁi)&:Mc these I*° radicals

LA SR LD S S
(Crdéidhplicyloxgraribbrey] camyb onaddalkfl fadicalite Ayl @ocof diivy damiains | to 4
caraREinA el Brarkhb f cihih;andhi Ch:

R"™ represents a (C;-Cy) alkylamino or di(C;-Cs) alkylamino radical the alkyl parts of
which can together form a heterocycle with 5 to 7 members, with the nitrogen atom to which
they are Iinked, an arylamino, aralky{C;-C4) amino or heteroaralkyl(C,-C4) amino radical the
aryl or heleroaryl radical of which is mono or polycyclic and compriscs 5 to 10 members, the
heteroaryl radical being able {o contain 1 lo 4 hetercatoms chosen from nifrogen, oXYgen or
sulphur; and

R’ is defined as previously in I;

or

V)

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

R'is defined as previously in II);

or

V)

R, R!, R* and R* are defined as previously in ID);

R’ is defined as previously in TII);

or

Vo)

R, R' and R? are defined as previously in I);

R" 15 defined as previously in T); and

R’is defined as previously in IV);

ar

VIO

R, R! and R? are defined us previously in IT);

R" is defined as previously in I); and

CADvacamena i Seringis el Laral §arings Temporary Infcroct FlehDLTE ] AL AGMGE doe - B poverchre 2065 - 177102
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Grepresents 35 NNN Hdd~ntnr md S sFuvdl |
SdgylTm iInrnn Fily' pl. KL kif ps UH dec 9 nnxrn

216¢8As- 9yn@ 1 21605PC loo as well as their
stereoi soneric fornms and their mxtures and their
phar maceutically acceptable?ddition salts. 7) A
prRyGe defifedras blaviqwbpamdyi on of the conpounds of
fogmula (1) according to one of clainms Ito 6, charac
terized by 5 a) the action of a pyrimdine derivative

offformula (11) R ~Hal RI~T NN (11) Rl in which

R’RmﬁRﬂ gaqﬁgﬁ% EﬁﬂﬁygﬁpJ ned previously in claim

Hal represents hal‘'ogen atom on an am ne of
f&?-rfﬁfiﬁﬁ'(qdlﬂﬁ)l’fqﬂmﬂmﬂth R3 (111) in which R3 and R'

arrd igdéfimudchs greviiel4i iadB| and ei ther in the presence of a
a b atalysis with palladium b)
theﬁsa%%ﬁa%sf%"élﬁ@éﬂwom ain a product for which the

Raradical is saturated or partially saturated, the

pr)g)duct of general fornula (1) is, if appropriate,

subj ected to_a hydrogenation stage, c) then, if

appBbRi & defingieys nopaowslsidy: to obtain a pyrim dine

dqr‘llyaéﬁﬂegagfrmy h1);15 fornula (1) for which R-is
t,h t ed Ctl n of the corresponding

é{i g%/lﬁ%é‘%ﬂe“‘{m Yclﬂrﬁezarldepresents a fornyl radical,

d)R*amdifored iaé prepjoiuslyrin &, when G represents a

heterocyclyl radical carrying a substituted amno
radi cal, substitution of the correspondi ng product

catllying a primary anmine function on the heterocyclyl

rqﬁmﬁﬂt mgge@mtgg?ﬁmwsl}aﬂp_ﬁopn ate, cleavage of the

{eactlon of . the product of general fornula (1)
&S PEyiEaRd:it he free am ne, and condense an

RRznaﬂbfh;&H a® brev{ddighyRh ITT); and
R’is defined as previously in IV};
or
XTI)
R and R’ are defined as previously in I};
R' is defined as previously in IT);
R?is defined as previously in II);
R is defined as previously in IV);

on condition thal the above radicals cannot simultaneously have the meaning

R represents a radical (b} in which G is 1,2,3,4-tetrabydro-1,8-naphthyridin-7-yl,

R' represents methyl,

R? represents methyl,

R represenis benzyloxycarbonyl and
R* represents OH or t.buloxy.

2) The compounds of formula (I) according to claim 1 in which G represents a Het, Hel-

NHCO-, or Het-NH-CH;- group with Het representing the following heterocycles:
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-C(7-R 5, -S02-R5 or -S2-R'5 structure or optionally
substituted al kyl, 1) and/or optionally hydrolysis
21604/d/ or esterification or amdification andlor

salification of the pyrimdine derivative obtained.
25 8) As a medicament, the c8fpounds of formula (1)
and/ or their physiologlcally accep- table salts as
defined according to any one of clains to 6. 9) A
pharnaceutic%é%“ nposig-Lomy conpri si R ;ﬂgdlcanent as

defined in cl gint pure state n the
presence of on or nore eXcipienls C tHn meTTm |5 n
1.J x~P[ ~c~~ ~ "ltrtpnrayLmmd F&AQWLDI 1605CDA ¢ -9
a ' nb, 2906 1 102 21 C 101 10) a medi canent,
according t |n18,wnfgf' ist activity on
the vitro- recep conp f formula (1)

and/or its ph i ol ogi cal Ity acceptable salts as
defined according in any one of clains | to 6. 11) As
a nedi canent, according to claim8, hay ng an

inhibitory aqtiyVvity 5 resorpti r for the
t r eat nent @ r!zy_entl 3; a eopor srocorrpound of
formul a ( 3 ph¥isi ol ogi ca pt abl e sa
Is as defined &cording to any one of ﬁlnns | to 6.

12) As a nedi canent, according to cIain18 havi ng an
inhibitory activity on tunorous gromﬁh o& cancer ous

net ast ase ompoung=o rmula gd]) its
physi oIkowccé‘p@ alts X_d
accor di ng~{ one of“cléi | to 6. 1OH13) As a

nmedi canment , adtordlng to claim8, having an
anti-inflamatory activity or for the treatnent or
prevention of the cardlovascular dIS de

rest enosi oscler o t%ﬁgg or
rel i nopdit corrpour%ijo fornul wand/or its
physi ol ogi Cd Iﬁiaccep- le salts and/d? its prodrugs

as defined according to any one of clainms 1 to 6 14)
Use of the conpounds of fornula (1) and/or their

physi ol o |c acc
accordi n he,
preparatléh dt ned|$bneMts |n nde for fha

prevention or treatnent of osteoporosis. 15) Use of
t he conpounds of forrmula (1) and/or their
pBYy Shotagpmailds yf &enmpi @phosting ® @ cndeffichads aeeanifliwlgch R is a

v o RUngR HLyhlch A, s MMSRRACREL KBRS vt

sterqsysogshic Sprsussantehels mixutes and thed)pharacefticaily acmntﬁhlﬁrmklmon salts.
0f4 TRE BathBorld u?ﬁ%ﬁﬂ El?&éebrcﬂﬂg/ & &l%&ﬁhhé’g@ﬁ&epf ?'u?wmuh R’

g ts as defined _ according to any “one of
is 2 gydrogen. 7y alkyl sadigal icontalingd &9 &aaaaﬂrrwsﬂmnf @rm@iamfmethxlﬁ@dmal or a
fluofinevient aoneldbs HefaldedliomdriccRinds ex@ R Mmixndes MIBEF pharmaceuti-

r arteriosclerosis, nephropathies or
ca]lj‘; %ﬁéﬁ%@gtﬂa@& % “Cl Dor nr e’ —qd
SéuThy yerEpayinidy/n A fdnSin ki (f-esbdnd mpeee chan al iiAdich R” is methyl or ethyl,

Ul$§R Latffouiis of rfinina (D) atldrdinkZo [an}' one of claims 1 to 5 in which:

G represenis
| S 3
N N/ Nf
H

LWy oty andl S eingisfoekNy axcal SetringstTampeonry Tecermet Filay '), K1 ME21 GOSGH dos - 9 noverire 2606 - P02
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as well as their stereoisomeric forms and their mixtures and their pharmacentically
acceptable addition salts,

7} A process for the preparation of the compounds of formula (I) according lo one of
claims 1 io 6, characterized by
a) Lhe action of a pyrimidine denvative of formula (I7)

R2

R g, Hal

thpm )
R1
in which R', R®, R and Hal are as defined previously in claim I, and Hal represents a
halogen atom,
on a1 amine of farmula {TIT)

s

AN-pa aly

in which R* and R? are defined as previously, either in the presence ol a sirong hase, or
by catalysis wilh palladium,

b) then when one wishes lo obtain a producl for which (he R radical is saturated or
partially saturated, the product of general formula (I) is, il approprale, subjected lo a
hydrogenation slage,

c} then, if appropriate, when cne wishes to obiain a pyrimidine derivative of general
formula (I) for which R? is hydroxymethyl, reduction of (he corresponding derivative for
which R? represents a formyl radical,

d) and/or if appropriate, when G represents a heleroeyclyl radical carrying a substituted
amino radical, substilution of the corresponding product carrying a primary amine function on
the heterocyclyl radical,

e) then, if appropriate, cleavage of the R*-NH- funetion of the produci of general
formula (I) in order io regenerate the [ree amine, and condense an R radical of CO-R?,
-CO-R™®, -80;-R’ or -S0,-R™** structure or optionally substituted alkyl,

f} and/or optionally hydrolysis and/or esterification or amidificalion and/or salification
of the pyrimidine derivalive obtained.

8) As 2 medicament, the compounds of formula (I} and/or (heir physiologically accep-
table salts as defined according to any one of claims 1 to 6.

9} A pharmaceutical composilion comprising a medicament as defined in claim 8 in the
purc slale or in the presence of one or more excipienls.
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10) As a medicamenl, accordlimg lo claim 8, haﬁing an anlagonist aclivity on the vitro-
nectin receptor, a compound of forrmula (I) andfor ils physiologically acceplable salts as
defined according in any one of claims 1 to 6.

11) As a medicament, according to claim &, having an inhibitory activity on bone
resorptien or for the treatment or prevention of osteoporosis, a compound of formula ()
and/or iis physiologically acceptable salis as defined according to any one of claims | lo 6.

12} As a medicament, according to claim 8, having an inhibitory activity on tumorous
growih or cancerous mctastascs, a compound of formnla {I) and/or ils physiclogically accep-
table salfs as defined according lo any one of claims 1 to 6.

13) As a medicament, according o claim 8, having an anli-inflammalory aclivily or for
the treatment or prevenlion of the cardiovascular disorders, restcnosis, arteriosclerosis,
nephropathies or retinopalhies, a compound of formula {I) and/or its physiologically accep-
table salis and/or its prodrugs as delined according 1o any one of claims 1 Lo 6.

14) Use of the compounds ol fovmula (T) and/or their physiclogically acceptable salls as
delined according to any one of claims | Lo & for Lhe preparation of medicaments intended [or
the prevenfion or treatment of osteoporosis.

15) Use of ihe compounds of formula {I) and/or their physiolegically acceptable salls as
defined according to any one of claims 1 to 6 for the preparation of medicaments intended 1o
inhibil the mmoerous growth or cancerous melastases.

16) Use of (he compounds of formula {I) and/or their physiologically aceeptable salls as
defined according to any one of claims 1 to 6 for the preparation of medicaments inlended for
the prevention or Lreatmenl of cardiovascular disorders, restenosis, arleriosclerosis,
nephropalhies or retinopathies.
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