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WD 2009/ 007535 PCT/ FR2008/ 000793 1 DERI VATI VES OF

7- ALKYNYL- 1, 8- NAPHTHYRI DON ES, PREPARATI ON METHOD

THERECF AND USE OF SAME | N THERAPEUTICS 5 The present
invention relates to 7-al kynyl -1, 8-napht hyri done

o@r0 2E09/009535t 0 the preparation thereof and POTAR2008/000793
t herapeutic use thereof. A sub+ ect of the present

invention is conpounds corresponding to forrmula (1):

O @ERIVATME@OFFDAMWWLJIZS NAPHRIHYRIDDNE S, RRESARATION

Rl apeTHOD FHEREOF ANBDPESEDF ISAME INTEHERMAFUTICS
15 . either a hydrogen atom or a Cl-C7 al kyl group, a

-CO (C1-C7) al kyl group or a C3-C8 cycl oal kyl group,

where said al kyl and cycl oal kyl groups are optionally

subst iThﬁt preseittimveotien malatapiae?- a@waﬁdrﬁsff -geprikyridgne deriyatives, to the

"epaelorliarEy aRd i tasbodRTsBlipxy Or oups. 20 - o
eny group optional Ty subst |tute ‘with one or nore

gr oupsA sabjectiad the presenttirieptiemisooweundmepriespanging teyfprmula (1):

Cl- 4 al koxy, hydroxyl, -hal oald<oxyo hal oal kyl , -CN

or -NRR groups, where R and R | as defined beI ow,

25 . or a heteroaryl stRfuted in

any positions, including itom of said

heteroaryl, with one or 5 sel ected from

hal ogen atons, Cl-C4z NH.- NRR  groups,

where R and RHGre e (2) or R1 and

R2 form together/ Wwgh the carb atomthat bear s

them WO 2009/ B¢7535'PCT/ FR2008/ 000793 2 ei (lher

C4- C3 cycl oal kyl group,
in which:

Riand R
(1) are, independently of one another:
. either a hydrogen atom,

. or a C;-C; alkyl group, a -CO-(C+-C7) alkyl group or a C3-Cs cycloalkyl group,
where said alkyl and cycloalkyl groups are optionally substituted with one or more

groups selected from halogen atoms and hydroxy! and alkoxy groups,

. or a phenyl group optionally substituted with one or more groups selected
from halogen atoms, and Ci-Cy alkyl, C:+-Cs alkoxy,
hydroxyl, -haloalkoxy, -haloalkyl, -CN or -NRR’ groups, where R and R’ are as defined

below,
. or a heteroaryl group optionally substituted in any positions, including on a
nitrogen atom of said heteroaryl, with one or more groups selected from halogen

atoms, C,-C, alkyl groups and -NRR' groups, where R and R’ are as defined below,

(2) or Ry and R, form, together with the carbon atom that bears them:



or a 4- to 8-nenbered saturated heterocyclic group
conprising a heteroatom selected fromN, 0 and S
atons, 5 and it being possible for said heterocyclic
group to be fused with a phenyl group; R3 is: 10 .
eWadneposndAs36ar or branched Cl-C7 al kyl gr oupPGI/FR2008/000793
C3-C7 al kyl group in which at,|east 3 carbon atons
are cyclized, said al kyl group being optionally
subst i {¢itheda\d, i@y cyoloalkgrgroap,e groups sel ected from
hal ogen atons and hydroxyl, al koxy, -NRR , -hal oal kyl
and - SQ2- (Cl1-C4)al kyl groups, where R and R are as
def i nedor H14+ tei Sambinperedlsaturated reteroGidiy grouetoempayiog iacheteroatom
grqup, er = Q, .1 2 or 3 and where the
h%@%&%‘é%m@@?%%a&%ri ses between 4 and 8 nenbers

5 and cogmd itSfsncabobsisis tforoaaid Hetdrecymdit gnoupetcebe digsefdr with a phenyl
N, O and S atons, where said heterocyclic group is
ofHBnal |y substituted with an oxo group, 20 . or a
-(CH2), heteroaryl group, where n =0, 1, 2 or 3 and
where {he heteroaryl group conprises 5 or 6 nenbers
and co rses one or nore heteroatons selected from
ni trogen, oxygen and sul phur; 25 R4 is a hydrogen

atom a Cl-CA4 al kyl, grau r.a_Cl-C4 al k r : , :
10 2nd r 8" & IndenSrientia) GronlvsvRar S & kA e in which
?bﬂ@hfm ?ar&in &iérmal ey kycliged waid ARyl Ekapdmipg)upttdn;laldylf substituted with
ormula (1) may conpris n r _nore.as Lca
caPHorPr af'%?ﬁ%. Qﬁ@%nﬁ?ﬁcﬁﬁfef ¢ e@a‘%‘i%m&”éscf &G, ofvaroxy,
eBRB%Y, ONRRS -tedlodltyl dh@ sS@s-EhiGJutieyt groupShelsere dhamt Roareres defined
stereoi somers, and al so m xtures thereof,

apd di
'iH%’IeUr@ﬁﬁ’g the racemc nmixture thereof, are part of
15 the invention. 35 The conpounds of formula (1) may

exi st in the m of bases or in,_a forl 0094007
ST FRoG5 DG Pg oS 19 B PR aB Y br 2bdsgsc here the
PREtetdtytiRy grola compaeds dlvéon 4and @ mbmbemscardscamprisas @ jeast one
Such addition salts e.part of . the inventi. .
SO SRR 5000619 Ak 55 P S taid Hetel 08T group s
pb?ﬁdﬁﬂﬁéﬁﬂsﬁﬁhéd/wmgﬁbi@ loapaci ds or bases, but the
salts of other acids or bases that can be used, for

20 exanple, for purifying or isolating the conpounds of
f or mul aof 4 }(CH,),-heteroaryl group, where n = 0, 1, 2 or 3 and where the heteroaryl

group comprises 5 or 6 members and comprises one or more heteroatoms selected

from nitrogen, oxygen and sulphur,
25 R, is a hydrogen atom, a C,-C, alky! group or a C4-C, alkoxy group;

R and R’ are, independently of one another, a hydrogen atom or a C4-C, alkyl

group.

30 The compounds of formula (I) may comprise one or more asymmetrical carbon
atoms. They may therefore exist in the form of enantiomers or of diastereoisomers.
These enantiomers and diastereoisomers, and also mixtures thereof, including the

racemic mixture thereof, are part of the invention.

35 The compounds of formula (I} may exist in the form of bases or in a form



5 are also part of the invention. The conpounds

according to the invention may also exist in the form

of hydrates or of solvates, i.e. in the form of

associ ations or of conbinations with one or nore
malGe0o0®e0H3Swat er or with a sol vent. Such hyBﬁﬁtFéQOOS/OUO'f'%
and solvates are also part 10,0f the invention. In

the context of the present invention, and unless

otdiiedivsta amistdrcbaeels iim paiieulat pidrmaceutivally acasptable agiis pbr bases.

Pt aociBorL S 215 ot O PR RVen g™ TEAPRAR B aEfddeously prepared

(@iiv phamgeutdajly braptdbld acids onbdses, mtdm;altmf otfirriagigls or bases

[ jnear or, wh the in

cIPE B B 4580 ot e pipg of Bt nlorhfaRlus b ormuia )
5 padetaled part otk iraedtiorBy way of exanpl es, nention may be

made of nethyl, ethyl, propyl, isopropyl, but yl,

i sobutyl, tert-butyl, nethylenecyclopropyl,

met hy| #ne ahipobady laccarding yio, the, Bvelitioat gy Eismpekist in the form of
e eter 5B e RN A o bRGRr B firpipatpg i one o

g Fridk moteitesi ofiwagerf drasith3a solvéntc Suttonydrbiesmndrediviates are also part
%nt%'h aII the carbon atons are involved in the ring.

MEHORIWERES™ be made of cycl opropyl, cycl obutyl,

cyclopentyl cycl ohexyl and cycloheptyl groups; - the

term" 0 s:ntnedo ana . .
ol i i B BroseBt WasiRfvohd By ingRlse mentioned in the
defxt:ned above; - the term"a hal ogen atonf is intended

to nmean: a fluo om_ne_.or

i odl‘ﬁethe tefrp e ap é}"fﬁ? géoqpapgént@&édg?%%eanr a §ﬂw@ﬁ%€8hqh§tlc group

15 W@&ﬁalnﬁ@ Rk ¥ to OT @idifori Atowl3i (abvamitayeously e try droagwm atoms) and
at oms _has

Sttt et i S e W
t fygedrebrahctiedhéd ;Sa’tfhé‘tlsr)@ycl&bﬂ UBYy way dfmtxllmilﬁd trﬂnt’mamaya:e made of

el Bk el Thciteni g B TR SREN, AWiadicoprony

Otneﬂwﬁ@b@moﬁ&yt bemtyIMRY-die ooy, hemﬂi’eptyl étbegrb:ﬂxis;n

an ar roup” Is Intended to mean: a nonocy
0 ar omat g &n@u@ cygaalkyjcgroyr” is ﬁrp{gw;ﬁ; écp Jugen: VQ)cycllc alkyl group

29&%@9@5’% 8@5%5%9%&9939@ in Which kil éhd &rBdn &toms are involved in

het er oar group I's I nt ende to nmean: an aronmm

gtheuiing. ipn g1aydpegmade of Greleperryl, %ol@gy}pwcgpﬁatyl)r%clepexyl and
MRy Soelyf pRAbeNs sel ected from

— the term “an alkoxy group” is intended to mean: an -O-alkyl group, where the

10

25 alkyl group is as defined above,
— the term “a halogen atom” is intended to mean: a fluorine, a chlorine, a
bromine or an iodine;
— the term “a haloalkyl group” is intended to mean: an alkyl group in which one or
more hydrogen atoms has (have) been substituted with a halogen atom; by way of
30 example, mention may be made of —CF3; B
— the term “a haloalkoxy group” is intended to mean: an alkoxy group in which
one or more hydrogen atoms has (have) been substituted with a halcgen atom; by
way of example, mention may be made of —OCF;;
— the term “an aryl group” is intended to mean: a monocyclic aromatic group,

35 such as a phenyl group;



ni trogen, oxygen and sul phur. Mention may, for

exanpl e, be made of pyridinyl, furanyl, thienyl,

pyrimdyl, pyrazinyl and thi azol yl groups; and 5 - the
term"a heterocycl ic group” is intended to nmean:

cWE PROHOKAB35gr oup conpri si ng between 4 and BCﬁtﬁﬁi’Qﬂ&'OOO?gS
and conprising one or nore hetgroatons selected from

ni trogen, oxygen and sul phur. ntion may, for

exan:pltae banméuje\etéroatpi @@mdp’ji sy Interpedr tal imiéamylan aromatic group

oxet an rof r tetrahydro
S aRs 3 0 b e Her HE e B B 3R hBBeat RS pelected from
f sitroydry éiybemhrﬁhsﬁpmzsmMrmthmaf( tch]?exanmtlneémnadmﬁ_ ofh pyridinyl,
ntl m OT coimpmounds |1 C
ol Ry AR e a3 R g Rp T
5 I ndepetﬁéletagdi Yggﬁetém AIBOGraep” is ﬁﬁéd@i@g t@ci;nednﬁeedsycmt @Ryl group
. a

o?orapré:mcsewen §|8 3?% rs ame?@%fbﬁf@ é ﬁ gty heteroatoms
CYIE QS i GitrOges o[&y@?rogﬁcg emphury Menboi n’:ayt ent e&atrbleolbe made of
or, grou ecte rom at.ons
hRIBg esie@,sf AP %E-y Ge'apY; gg“ygg‘ffﬂfé‘ﬂ% gtﬁﬁa'bvdwpwanw and
Oﬂtrbﬁymbﬂwléngu_?é%g uted with one or nore groups
selected 2

rom hal ogen atons, and Cl-C4 al kyl,
10 c1-c4 al koxy, hydroxyl, -OCF3, -CF3, -CN or -NRR

JARBRS thé’kﬁﬁﬁ;ﬁauRdﬁlBﬂfoRﬁﬂlﬁ (gwdmfaraedbjbab@vwhe m\eernnan mention may

e et e e

heteroaryl, with one or nore groups selected from

hal ogen 30 _atons, Cl-C4 al kyl groups and - NRR
groups&—%ﬂ@&é R and R are as defined below, (4) or R

15 and R2 form together with the carbon atomthat bears
them _either A4- cl oal kyl group, 35 WO
2009/ 03Y 8% W@PPW@%@?%%?@@K&S or a 4- to 8-nemnbered

saturated heterocyclic group conprising a heteroatom

chosen fromN, O and S atons, and it being possible
for sai BUHREEIMIRAEN Yy oup to be fused with a phenyl
group; 5

20 . or a C;-C; alkyl group, a -CO-(C,-C;)alkyl group or a C3-Cg cycloalkyl group,
where said alkyl and cycloalkyl groups are optionally substituted with one or more
groups selected from halogen atoms and hydroxy! and alkoxy groups,

. or a phenyl group optionally substituted with one or more groups selected
25 from halogen atoms, and C;-C, alkyl, C-C, alkoxy, hydroxyl, -OCF3 -CF3, -CN
or -NRR' groups, where R and R’ are as defined below,

. or a heteroaryl group optionally substituted in any positions, including on a
nitrogen atom of said heteroaryl, with one or more groups selected from halogen
30 atoms, C;-C, alkyl groups and -NRR’ groups, where R and R’ are as defined below,

(4) or R; and R; form, together with the carbon atom that bears them:

. either a C,-C; cycloalkyl group,
35




R3 is: . either a linear or branched Cl1-C7 al kyl group
or a C3-C7 alkyl group in which at |east 3 carbon
atons are cyclized, said alkyl group being optionally
substituted with 10 one or nore groups selected from

hal o and hydroxyl, al koxy, -NRR,
"AS O, - Pem/reos/000793

kyl groups, V\,here R and R are
defi ned herei nafter . or a -(®¥H2) -heterocycl | c
group, where 2.0r

d wh -
et er ocPet ferogroeetinadaryRiielii; Sk tompispg ahetercatom
?Bﬁbs@ﬁﬂﬁ@*ﬂ RES agHS@taﬁfs \me 15 hgter?atom sel ect ed
romN, 0. at Qns, er ai e CYC
o ophrbiaigg SABRREIOh SAC S ACRI BBoRt gt TSl Wil @ preny

%gﬁi@)n-heteroaryl group, where n =0, 1, 2 or 3 and

ere the heteroaryl group conprises 5 or 6 nenbers

5 and conprises one or nore heteroatons selected 20
from ng,i@gen, oxygen and sul phur; R4 is a hydrogen
atom a Cl-C4 al kyl group or a Cl-C4 al koxy group; R
and R are, independently of one another, a hydrogen

a}{ 0][n or e?he@al' I%\?ﬁbkﬁﬁancﬁéﬁ gl-Qy plkngmn' ﬁt laeC Oyl gieup in which
of fornul a ich are the inye
AU St BoTThATS CHPizad At 1P B BEFRe fhosiiuted wih
101 agéi%f- Ingﬁ@ tg&iilpfs;%leléém frcafta r?Blogancétrﬁeﬁs g hﬁdr@xyl alkoxy, -NRR’, -CF3
i ndependen of one _ano j t her om
38965 G eI s pes, WherB LB TS s R SIS,
al kyl group, a -CO(C, -C7)al kyl group or a C3-C8
cycl oal kyl gr wher sald al r oup
opt i onaldry@ s’[FHgflt?q I@q}grg&y t $oHPre W Eg engr ebjg 'ogpgr 3 and where the
Sﬁb@%c@dhd‘ &b chmgfisesybet@sen aldfﬂWn@rrﬁwpsancﬁcommsea at least one

1o EbSadh o8] opE 0SB L AASE M, A8 fia Bl rove 1

Obpﬁbn ﬂgumtdtéumthbﬁgﬁébﬂj’upwth t he carbon at om whi ch
bears t either a C4-C5 cycl oal kyl group, or a 4-

to 8-nenbered saturated heterocyclic group conprising
a het er gah qH, hhesdtbast @dup rvraréin =00,an0@ db 3adrarwhere the heteroaryl

group comprises 5 or 6 members and comprises one or more heteroatoms selected

20 from nitrogen, oxygen and sulphur;
R, is a hydrogen atom, a C,-C, alkyl group or a C4-C, alkoxy group;

R and R’ are, independently of one another, a hydrogen atom or a C4-C, alkyl

25 group.

Among the compounds of formula (1) which are subjects of the invention, mention may

be made of a subgroup of compounds which is defined as follows:
30 Riand R,
(1) are, independently of one another:

. either a hydrogen atom,
35
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and it being possible for said heterocyclic group to

be fused with a phenyl group; and/or 20 R3 is:

either a linear or branched Cl-C7 al kyl group or a

C3-C7 al kyl group in which at |east 3 carbon atons

awWD e9ed/0a®as5 sai d al kyl group bei ng opti onal PZT/FR2008/000793
substituted with 25 one or note groups selected from

hydr oxyl, al koxy, -NRR , hal oalkyl and - SO2-

( C, - &4).ak kyd;- (g{ailagﬂsg,roumer-ed;(cartd;)ékyl @rcmpa:r alef-Cpeygtioalkyl group,

Eer@ saiJ al&yl @lro%p tgr?&tlé\ﬁ%%)guﬁ}guter Qg %8%;:95 rogg g oa\ég%{el%cted from
cbymbxﬁeﬁd bkbyegiougds,and 8 nmenbers and conpri ses at
| east one 30 heteroatom selected fromN and 0O atons,
where said heterocyclic group is optionally
subst i { @t e phediyh roupoptigizliy substitotedawith one or more C,-C,, alkoxy
-éCHZ%n-heteroaryl group, where n = 0 or | and where
t WYA®t eroaryl group conprises 5 or 6 nenbers and
conprises one or nore nitrogen heteroatons; 35 WO
2009/ 007535 PCT/ FR2008/ 000793 7 and/or R4 is a C1-C4
al kyl gP'Gpetgoay! 80U, al koxy group; 5 and/or R and
R are each a linear or branched Cl-C4 al kyl group.

Armng 0 s of rrrul are subjecis

of "t nel2 f B ERa G s tonsiier g barbon ipat et bgpaem:
subgroup of conpounds which is defined as follows: Rl

and R2 r i ndependent |y of one another: 15

ei t her- éi&%& r@g% 'Pgﬁ?"%?”pa Cl-C7 al kyl group, a

-CO- (Cl-Cr)al kyl group or a C3-C5 cycloal kyl group,

where sai d rou op ti,onal ly substituted wt

one. or it & rbpdbettiastualed Bikroaid JRh Hfegrp = Neteroatom
agdieotyd BOMUNO and Sratémg,henyl gr oup optionally

substitu dI %%evl\#tgt r;;oé)srl]be%r said %e? rc:cychg1 gl%)ux to B& 95824 with a phenyl
group;
and/or

Rj is:

. either a linear or branched C4-C; alkyl group or a Cs-C; alkyl group in which
at least 3 carbon atoms are cyclized, said alkyl group being optionally substituted with
one or more groups selected from hydroxyl, alkoxy, -NRR’, haloalkyl and -SO.-
(C4-Cylalkyl groups, where R and R’ are as defined hereinafter;

. or a -(CHy),-heterocyclic group, where n=0, 1, 2 or 3 and where the
heterocyclic group comprises between 4 and 8 members and comprfses at least one
heteroatom selected from N and O atoms, where said heterocyclic group is optionally
substituted with an oxo group,

. or a ~(CH,),-heteroaryl group, where n=0 or 1 and where the heteroaryl
group comprises 5 or 6 members and comprises one or more nitrogen heteroatoms;
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25 . or a heteroaryl group, (2) or RL and R2 form
together with the carbon atom which bears them

either a C4-CB cycl oal kyl group, 30 or a 4- to

8- menmber ed saturated heterocyclic group conprising an
OXYOBIDY/dUFEe50at om and it being possible forP@EAF&ZOOSIUOOT%
heterocyclic group to be fused,wth a phenyl group;

35 WD 2009/ 007535 PCT/ FR2008/ 000793 8 and/or R3 is:
Sand/&i ther a linear or branched Cl-C7 al kyl group or a
C3-C7 al kyl group in which at least 3 carbon atons
are cyclized, said alkyl group being optionally

subst i RukedC T} Sikyl@neuposr a704-€, glkoxpgrosp] ect ed from
hydroxyl, al koxy, -NRR , hal oal kyl and -S2-
(C1-A4) al kyl groups, where R and R are as defined
heiggdmafter; 10 . or a -(CH2), heterocyclic group,
where n = 0, 1, 2 or 3 and where the heterocyclic
group conprises between 4 and 8 nenbers and conprises

at | eagtan@IRe ard'@idh DiricaRos blaachieiC-Coatkil group. 0 at ons,
where sai d heterocyclic group is optionally

substituted with an oxo group, 15 . or a
(CW)AMaﬁgrtﬁ@rmhpgnmmof ¥dretuta ) wifichoarel sabjdctahar e invention,

CBRpHroEeY B HPErR TIRGla ASPEPOSRIRIEh & iied s folows:

R4 is a Cl-C4 al kyl group or a Cl-C4 al koxy group;
and/or _R and R are each a |inear or branched Cl-C4
al kyl 5#@%%—2 25 Anong the conpounds of fornula (1)
whi ch are subj ects of the invention, nention may be

made o of ¢ ounds whi ch i s defined
as foIJ"b\ﬂée '"Cl;%[’eﬁé:‘?ﬂl gﬁe E’T?tﬁnp i ndependent |y of
one anot her:

. either a hydrogen atom,

. or a C4-C7 alkyl group, a -CO-{C4-C7)alky! group or a Cs-Cg cycloalkyl group,
where said alkyl group is optionally substituted with one or more groups selected from

hydroxyl and alkoxy groups,

. or a phenyl group opﬁbnally substituted with one or more C;-C; alkoxy

groups,
. or a heteroaryl group,

(2) or Ry and R; form, together with the carbon atom which bears them:
. either a C,4-Cq cycloalkyl group,

. or a 4- to 8-membered saturated heterocyclic group comprising an oxygen

heteroatom,
and it being possible for said heterocyclic group to be fused with a phenyl

group;



. either a hydrogen atom 35 . or a Cl-C7 al kyl group
or a C3-C8 cycloal kyl group, where said alkyl group is
WO 2009/ 007535 PCT/ FR2008/ 000793 9 optionally
substituted with one or nore groups selected from
hwid 8a99/0aFE85al koxy groups, . or a phenyl grBGp/FR2008/000793
optionally substituted with ong or nore Cl-C4 al koxy
5 groups, . or a heteroaryl group, (2) or R and R2
f andrpr t oget her with the carbon atom whi ch bears them
a 10 C4-C3 cycloal kyl group; and/or is: 15 . either
a linear or branched Cl-C7 al kyl group or a C3-C7
al kyl &@up in which at l|east 3 carbon atons are
cyclized, said al kyl group being optionally
substituted wwth one or nore groups selected from
5 hydr oxykitheal &kidrenr ohbianahedyCq-EndlkylQpRup Or aCky@d &gyl group in which

TLEHBEa Zhoin Sorfh b RLoe BT A0 et i
coné)rdrémsrdogtwpenselemm fidmiaytroxg, atkoxg.omiifiR's dwlaalky! and -SO;-

250 AR B R Mg o

substituted with an oxo group, 25 . or a -(CH2),

10 et er oard @ S EReTT Bedolpobingre L &1E 2 b'S and where the
C heteracyeiic @oep compises petvearyéranddd meowesad cemprises aglpast one
R4 | Cl- | Kyl : ' . , .

e ggfﬁ‘? ?(Prp ﬁg%l:te rfr%np gﬁ%ﬁd{;@ a&rﬁ%ﬁrisgdg}eﬁggﬁ}%ﬂ&p is optionally

200t Agd Rth BEBk&-BRAPS/ 000793 10

16 . or a -(CHyp),-heteroaryl group, where n=0 or 1 and where the heteroaryl

group comprises 5 or 6 members and comprises one or more nitrogen heteroatoms;
and/or

20 R4 is a C4-C, alkyl group or a C4-C, alkoxy group;
and/or

R and R’ are each a linear or branched C;-C, alkyl group.

25
Among the compounds of formula (I} which are subjects of the invention,
mention may be made of a third subgroup of compounds which is defined as follows:
Riand R,
30

(1) are, independently of one another:

. either a hydrogen atom,

35 . or a C4-C; alkyl group or a Cs-Cg cycloalkyl group, where said alkyl group is
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Among t he conmpounds of fornula (1) which are subjects

of the invention, nention my be nade of a subgroup

of conpounds for which R, and R, 5 (1) are,

i ndependently of one another: either a hydrogen atom
owoR2@b/a07sab kyl group, a -CO- (Cl-C7)al kyl grR&pF&2088/000793
C3-C8 cycl oal kyl group, 10 re said alkyl group is
optionally substituted with one or nore groups
segtieasiBdsdbstitatechywth cond oantrelgkaups spieaipd from bydraxyl and alkoxy
phenyl group optionally substituted wwth one or nore
Cﬁ@'&s'al koxy groups, 15 . or a heteroaryl group, (2)

or RL and R2 form together with the carbon atom which

bears them 20 either - C8 cl.oal kyl grqu 0

a1 o eOnanpabh Sa paferin SlerEeR MY gpf 1 Rord’ e . alkoxy
cgapps,sing a heteroatom selected fromN, 0 and S

atons, and it being possible for said heterocyclic

group to be fused with a phenyl 25 group. Mre

par ti cubraf hateroarg@uphe conpounds of forrmula (1) which

are subjects of the invention, nention nay be made of

a subgroup of conpounds for which RL and/or R2 is

(are) (zz? RY IR, Carity R, forii, etoydthert Witiaziod ghrbopyatami wiyith dears them, a
i m dazo )éld,?roug. 30 More particularly, anong the
conpound&«&te FEPAKYILPYS whi ch are subjects of the

i nvention, nention may be nmade of a subgroup of

conpounds for which RL and R2 form together with the
c@HYn at om whi ch bears them a heterocyclic group

selected from a tetrahydrofuranyl or

t et rahydr opyranyl group, it being possible for said

35 heté@—@cycl ic group to be fused with a phenyl group.

WD 2009/ 007535 PCT/ FR2008/ 000793 11 Anong the

conpounds of formula (I i ah_ar.e subj f . _ _

i mr,“gm i %ufsh,er arﬂ@ﬁ?ﬁ gnbrﬁégze‘g\g@\:rga gﬂxlfgrgu%lagéﬁ%u(% aél%ﬁf]roup in which

gmgﬁmg@éﬁmcatm‘isga? Biclizéd, said alleyl ghﬁgp hialirilfj opt@nallyr substituted with
ranched Cl1-C/ a oup _or a C3-C/ r '

WP AT Mieps Sekes seeine BT aNGRS, ARy 6l U 3 Ote-Caaliy

abigvips;gr oup being optionally substituted with one or
nore groups sel ected from hydroxyl, al koxy, -NRR,
hal oal kyl and - S02-

. or a -(CHz).-heterocyclic group, where n=0, 1, 2 or 3 and where the
heterocyclic group comprises between 4 and 8 members and comprises at least one
heteroatom selected from N and O atoms, where said heterocyclic group is opfionally

substituted with an oxo group,

. or a -(CHy)-heteroaryl group, where n=0 or 1 and where the heteroaryl
group comprises 5 or 6 members and comprises one or more nitrogen heteroatoms;

andfor
R4 is a C4-C4 alkyl group;
and/or

R and R’ are each a linear or branched C4-C, alkyl group.



(Cl1-C4)al kyl groups, where R and R are as defined
hereinafter; 10 . or a -(CH2), heterocyclic group,

where n = 0, 1, 2 or 3 and where the heterocyclic

group conprises between 4 and 8 nenbers and conpri ses

ayd e@syoogmmes heteroatom sel ected from N and BCafFH2008/000793
where said heterocyclic group bs optionally

substituted with an oxo group, or a -(CH2),

het eroaryl group, where n = 0 or 1 and where the

het eroaryl grou s 5.0 nenbe and .. .
cmpns diescamb.BRE bR IR 11 B e uEas o e Mgppgn. mention may
P Eriag e bR kitbgrai® BhcdnisoupasTue whith Rf addoRymul a (1) whi ch
are subjects of the invention, nmention may be nade of
a subgroup of conpounds for mhlch R3is a 20 C3-C7

5 al kyl @y arpirddepdhichlly 8t oneasdthé: carbon atons are
cyclized, selected from cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl and nethylenecyclopropyl
groups.. e{}ﬁgr% MAFddepdten! Y, anong the conpounds of
formula (1) mhlch are subjects of the invention,
menti on may be made of a subgroup of conpounds f or

Wh' ch R%r la%1-(?75al@l g(&?ﬂzb,-cbe(@f@wm gﬁb@rdbma-@‘be&'oﬁ)amyl group,
or and ere the het

10 Suhereisais 410 9reuR 1 SRR SHERUHIST WET PaR PLRETS HaHpS Selpgied rom

PMydrEkyl Qh@mkogj@(@g?s More particularly, anong the
conmpounds of fornula (1) which are subjects of the

i nvention, nmention may be nmade of a subgroup of
conpoungs 9heﬂw1g$&1d?\6bﬁonaﬁ9 subsf(tGidd) with einer srampke C;-C, alkoxy

group, where n = d where the heteroaryl group is a
pYieMBE.nyl  group. Am)ng t he conmpounds of formula (I)
15 Whi ch are subjects of the invention, nention may be
made of a subgroup of conpounds for which R4 is a
Cl- C4 oPN@/Netemendgrup: or a Cl-C4 al koxy group. WD
2009/ 007535 PCT/ FR2008/ 000793 12 Anpbng the conpounds
of forrrula(l) ch are subjects of the invention .
nent i of#) RS Bad ﬁafﬁm@f"g&“@ﬂ l#&h H‘L?pC%FO%BWBb‘MW‘a%B?‘UF them:
whi ch R and R' are each a linear or branched Cl-C4

al kyl group. 5 Anpbng the conpounds which are subjects
20 of t he. PiREAGadrs, CYRBAKYIEHOWRY in particul ar be made

of the foll ow ng corrpounds A

2- am no- 1- et hyl - (bz -3-net hyl b het t
1- yn- 1- 919 4NorfeMmebere ur@ heterocycllc group comprising a heteroatom

Lo udnfnrouh Bpne: 3 car boxam de 10 1

am no-1-ethyl -7 1- hydroxycycl openty|)eth
N- et hgind 4 ksing pos,snble tlor said hetero%:/yc)ﬂc grgup toy bg fuseydn é(:m]. a phenyl

25 group.

More particularly, among the compounds of formula (l) which are subjects of
the invention, mention may be made of a subgroup of compounds for which Ry and/or
R, is (are) a pyridinyl, thienyl, thiazolyl, pyrazinyl or imidazolyl group.
30 '
More particularly, among the compounds of formula (1) which are subjects of
the invention, mention may be made of a subgroup of compounds for which R; and R;
form, together with the carbon atom which bears them, a heterocyclic group selected
from a tetrahydrofuranyl or tetrahydropyranyl group, it being possible for said
35 heterocyclic group to be fused with a phenyl group.



10

15

20

25

30

35

d i hyd ro-1, 8-napht hyridi ne-3-car boxam de *

()-2-am no-1-et hyl -7-(3- hydroxybut - 1-yn-1-yl ) - N- net hyl

-4-0xo0-1, 4-di hydro- 1, 8-napht hyri di ne- 3-car boxam de *
t)-2-am no-1-et hyl - 7- ( 3- hydr oxy- 3- net hyl pent -

1Wh2009/007895ret hyl - 4- oxo- 15 PCT/FR2008/000793

1, 4-di hydro- 1, 8- napht hyri di ne- j car boxam de "

(t)-2-am no-1-ethyl -7-(3-hydr oxy- 4- nmet hoxy- 3- net hyl but

-1 -yn-1-yl)- I\I-

get hyl Ar%oﬁ’é((%he com Xc?s i fOrmu?aa?I?tWchH %Iren%u egt%rcpf ?ﬁ%ni]nvention,

(nprtdremay be Tads-of paubgrenp Yf ed@niryiohde Xymwhigh Ry gn- | -yl ) -

| - et hyl - N-net hyl -4

0x0- 1, 4-di hydro- |, 8- napht hyri di ne- 3- car boxam de 20

() - 2- angither a-lipBarcorchraperepyC~Gr ik rgrayp oo -Os-Qraityl ghouplin which

S ARt are Fuslch Pic A L T g aRipBEly substiuted with
2er@Tion andreegrioyvps _'ée[e(:fbdh;rdnhohwwﬁjl obmbw, )-BIRR NybibalyImBid -SO,-
2&1—'&§a?ﬁ(y?érlo’ugé, \A(?Ijler}g g{é)ﬁleSarQ % deP rYerdI herglgé ércar boxam de
()-2-am no-7-(3, 4-di hydroxy-3-nethyl but-I-yn-I-yl)-1-e
14 i 6 o XOHBlReBRAGHS BroHe. SIP HoR Bnitue? 4 3 and where the
Zweaemnynlldgeddpydzon?pr[sas lmyéﬂveen 4 and 8 members and comprises at least one

nf"g_e[ gto%e% é%d ﬁ' r&'ﬁyaﬁ 2:}/ %but q ﬁﬁatﬁgac}g{cla%grglég( is fptionally

dmbsmuted with an oxo group,

(t)-2-am no-1-(cycl opropyl net hyl ) -7-(3-hydroxy-4-net ho
xy-3-net hyl but -1

yn | - ytc)r— M—-(’mﬂzi)mhetéroamd'odbr GvHeyel no= 0,d3-napd twheke dhel Beteroaryt
(q é):@écojﬁ;?r% %_Oééér{wmger@gnﬁfgw§e%o%%rr{wrgdytrogen heteroatoms.
1-yn-1-yl)-N net hyl - 4- oxo- 1, 4-

((jlt ?ygrl\g%m?r{ UE}I?IP{y rrnl?gl? %’e%g%ff‘gélﬂt})‘% C?1 iormwaeﬂg,wmtarg syhiects of

He yiv]aﬂ%n’mﬁémbn 4n@yXiPe made of a subgroup of comcfounds for which Ry is a

4-d d th di b
(‘L135C72|,§ h@w Bt ¥ f}'\%nﬁt[y 5ﬁ§3?%{9§r§ra %%%&X?’Eﬁ@ﬂ??'?ﬁt&d from

teytloprap; #ydothityl, Fyciopentyl, cyclohexyl and methylenecyclopropy! groups.
net hyl - 4- oxo- 1, 4- di hydro-1, 8- na%ht hyri d¥ ne- g cglr B)cr)xgarrip

de WO 2009/ 007535 PCT/ FR2008/ 000793 13
() 2- mr@@ahro‘atahlw aﬁoﬁ@tﬂé’@drﬁpfd{n@s (ofrfé'Fﬁiu@WﬁH%ﬁ)Hré BUbjects of

nmet hyl - 4- oxo- 1, 4-di hyd
vgn?fg'bmqmlppdp bg re%q%g&grﬁuggroup of compounds for which R; is
(at XCIHz)f?«r’ﬂet@tfbt:?cl(c:-’grbt\ﬁslI hheYe A=BIN 2OFBamPivhdreHé héteYdtyéiic group

ﬁ%%%%!éfiffefamawdmww leteghydrofuranyl agdiPyralidiyhgipHRsy r
i di ne-3-carboxanmde 5 ~

(t)-2-am no-1-cycl opent | -7-(3-hydroxy- 4- mathox%/ 3- et
hyl putMore _D?HIC!E aﬁy argeng he compounds of formula which are subjects of

tﬁﬁ MvkntfbnO%eentioft rhay e ade 8 82RBEIYP!dfl BRTPBURG RVMIEN R, is

—(CHz) -heteroaryl group, where n = 1 and where the heteroaryl group is a pyrldinyl
group.

Among the compounds of formula (l) which are subjects of the invention,
mention may be made of a subgroup of compounds for which Rs_is a C,-C, alkyl
group or a C4-C; alkoxy group. |



N ()-2-amino-7-(3-hyd roxy-4-nmethoxy-3-nethyl but- 1

-yn- 1 -yl)-I -isopropyl-N

net hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxami

de N (t)-2-am no-7-(3-hydroxy-4-net hoxy- 3- net hyl but -
hwpedooydorsds i sobut yl - N- 10 PCT/FR2008/000793
nethyl-4-oxo-1,4-dihydro-1,8-q9phthyridine-3 carboxam

de 7

2- an1no 7- (3 hydroxy 3-met hyl but-1-yn-1-yl)-1-(3-nmetho

zygigp ngjf"?ﬁ/ &P%‘PRU@%BMQWH () which are subjects OIof the invention,

(ﬁnént?enamh ®el madeyi a Bubgroby df mmpdarmstﬂwowm Rizad\R'are each a
HE‘@FIS/PE Q{%&!’t?.dﬁm@dd?”w&i’%’ﬁl, 8- napht hyri di ne- 3- car boxani

~5de 157

%Xf, g%gmg, (tgc}nqul%g S % obois o Re TMARBRY AsriRh may in

YurcudneNna@s bithe foliowinglcofnpduhgsir o-'1, 8- napht hyri di ne-
3-car boxan de ~

(t) - 2- hansnerteygHaYProRy BamRDMPEL YAl NERg Y-+
ybﬁﬁﬂro -118- Mébr&hyfld)nel-\B-carboxamlde
10 ¢ . (i ()2)(éz)ml}1ofr -etll'lyiy7d [(? hydroxggﬁ:gpeXtyf)&hyr%l]% ﬁ?ertm-)&acﬂ?o 1,4-

(a.h%d%am HQpﬁkhﬁtdmel-&Zar[be{imrdeoxy 3-(1,3-thiazol-2-yl)b
Zt % oyfrll (- %ﬁ%w@r%e’&yﬂ FéEXﬂrWPPW y0-1ay EN-ethy-4-oxo- 1,4-dihydro-
(ﬁ,)a r-?apﬂmyﬂ@iné sedatdxarmide3- hydr oxy- 3- (et hoxymst hyl ) pent

t hyI b, )zézgmgpozﬁ h%,'@-ﬁ%h)firgxyn%mﬁtmqn&ﬂ yo- Eyl& aNr rggt}?gl—éx—oxo-

15 d¢4 d“m(d)roz aal\fagmwyﬁdma -Fystbongyide et hoxy- 3- met hyl but -
net

LTS (ke B R s
hhﬁwﬂw&ﬁ @iﬂf[@@méﬁhthﬂﬁilﬁé -3-carboxamide
1- yﬁ iﬁn (h2 7 &Q}Tg}qcr:fp %))gatyrg%ygro){(yprogqt—yry JI—:,rh't1-ethy| N-methyl-4-
1b%—¢ﬂ¥dlhybr&1 @-ﬁbﬁﬂuﬂ@nﬂim& -Peqrbdaniteli ne- 3 car boxami de
20 (1) yﬁ im)gg)? ;mfpgrﬂzqdéy%l%&%oyngthygr&yprogel II-yHt 1-ethyl-N-methyl-4-
Lokt - d?hﬁdrd:ﬁ'ﬂiﬁé&ﬁﬁminb sledtbeidmyide o- 1, 8- napht hyri di ne

- 3- car boxam d
() 2. am2rﬁiw0(lseth¥1c7r%WY@DWE'?P%‘@EtEY%YH N-MAtRrRi 7
dﬁ\y%‘l’r §=n§9hthyrld|ne 3-carboxamide

Ej.t ﬁer ghﬁgﬁg%&?&ﬁa X—dlhydpoxlye methyl%lup Y y]l') %3 eﬁ] qut hé/thyl 4-0X0-

25 (tl)4-d3h3?d}’?ﬂc8 Radrﬁnﬁw%oswarﬁom.bexy 3-net hyl but -
1- (pyr ré’rﬁfﬂmo—ﬁrﬁawrﬁri%hwrw& miptiosy-2-(EehaHmaiyotHeyny 1-vI-N-
;3%5 s nodﬁ-ﬂf—g;h dro—1 8- naphthyndlne -3- carbo?(gr;:dr? .
1 yn- 18y{#)2- m‘ﬁycmpropy?/methyl% -(3- %}j/droxy-4 metP{oxyuf:»I methylbut-1-
°§$§-1§,t)4N%émg40m§o~1‘34m%Fdly %Lr@pﬂﬁwﬁdlﬁ%t&@ﬁ@dﬂadﬁde 35 A

am no-

30 yn- 1- yI=)(£r2-amtiya- lﬁ o Oprog%pwgg%er oxypw{}ggﬂgyy out I|4-oxo-1 4-
1@ hg'ﬁ}oh‘yb ép%gn&meac@arﬂ&gﬁ’ﬁh‘el 8- napht hyrid ine-3-ca
() 2- ami(hp2-aminchiHettpl-F $3-hydresk 3= (@-ﬂ(lgmﬂ)ﬁptghw-ﬂ@(ﬂm-j_’n%}p‘w -4-0X0-
L-Y4 din BBt % pitnie-3-carboxamide
» (+)-2-amino-1-ethyl-7-[3-hydroxy-3-(3-methoxyphenyl)but-1 -yn-1-yl}]-N-
35 methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide



1, 4-di hydro-1, 8- napht hyri di ne- 3- car boxam de *

(t)-2-am no-1-ethyl-7-[3-hydroxy-3-(2-nmet hoxyphenyl ) bu
t-1-yn-1-yl]-N 5

met hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam

dev 2009/007535 PCT/FR2008/000793

(t)-2-am no-I-cycl opentyl -7- (%34 di hydr oxy- 3- net hyl but
-1-yn-1-yl)- N net hyl -
4- 0X0- 4 (#= ziaxlﬂnyd#DemyB?{mwtltqrhw3-d4-net®xym€:D‘gﬂmh1dm-1-y|]-N-
t)-2-am ng- 7-(4- et -3 - 3. t-
gn{?myt%ﬂxyﬂﬁ-@%m}-ﬁ ﬂg-ﬁéiaﬁwr}/c%eqﬂ%al%o%ﬁg u
4 0X0- b (#-Ziaimirdr B(EhiroaphirehogimeBytbat-bhoreny He-(3-10
(EPthERPRY YO Je R & R ing- 3 rpoemide

5 - 4- met hgy2-3mino-1-cyclopentyl-7-(3-hydroxy-4-methoxy-3-methylbut-1-yn-1-yl)-N-
SR BNt e Efiotadd Pycro- 1. 6 ne
(lt ) - ﬁ ano'ti |=a?niﬁé‘»msdwomxi-memm@-naeﬂmmmw-ymi-yn)-1y4ao;1ropyl-N-
yﬁ{?’l‘%‘geﬁﬁ‘f’éh‘bavwrﬁr%%y??htﬂy"% “FCACRRAYEo- 1, 8- napht hy

i di new3s)cRBRINETI 3 ydroxy 4 methaxyiamethybut-¢yok fop)-1-isobutyl-N-

10 r?rﬁ%k'»%’%o%@ irwdiony PrabiluiirG s adthbmiget V! but-

ro-1, 8-rzamhhbwnaad1ydem@=:cmemmmqm 1-yI)-1-(3-methoxypropyl)-N-methyl-
Xg-ogork{nﬁi,ﬁggréf{g%gpﬁtﬁyndo eg'e lxgumlde(3 hydr oxy- 4- met ho
yn | - yl-)(t)baanﬁdwi-emyoms-hydkeﬂy-nmmxy -BpmeqyHube rinett-pie-N-

T A - LS OB N RSP RTRTIe  yne 1- y1 ) -

15 et hyl N—(HPZQWno41-@tét?ahydropyran—4-yl)-7 (3—hydroxy-4-methoxy -3- methylbut 1-

1, 4-di hydr o- na rid
(R4t Gty B eI Ao )
et hyl - N(ﬂP.‘E%Wlnodﬂi-@y@ohexyl-T 3—hydroxy -4-methoxy-3-methylbut-1-yn-1-yl)-N-

%n?et&lgydro %d@}yﬁ pr%-r%ghtﬂ %%9%%%@31 gﬁt/\l yn-1-yl

) N mek fufj-z érrm'}’cm-btl'\‘ifl 713 hydroxy -3-(1,3-thiazol-2-yl)but-1-yn-1-yl}-N-methyl-

dro ht h r boxam de *
20(4) IX9: b?rﬂl%’df ﬁ g'r‘“?y”g“ ] '&F 2%8%heny| but -
1-yn- 1=xk)l2JymmI|L)etm-ﬂ7xp3-ﬁydroﬂy 3;metnoxymethy|)pent- -yn-1-yl]-N-
di hydr o-1, 8- napht hy g abg
(m&t@l'érﬁ@o'l“’r-d(rt!dm/de‘?{}h‘EYW@?% T xﬁ@fq’?yl but - 1-yn- 1-
yl)-1- (-Qt)—z-amlno-Y-(B h droxy-4 methoxy—B-methbeut- ~yn-1-yl)-N- methyl-4 -oX0-
ﬁﬁ[ﬁ%ﬁ%ﬁé&ﬁ&q@m ﬂpro&yl] 1,4- dlhydro 1 8—nap¥tﬂyndlné § ca%xam}/ore

25 (+) - 2- arrw)ngaﬁmﬁcﬁﬂw-ﬁp@}&yy-¢nﬁmh@@ywﬂ%twyaiuhyLymut-yuwmemym-oxo-

3 nmet hoxy 4-di hyd

USRI B R AR

( ) b2t af{‘l-PQ*ailmﬁdgﬂ(%?d}bW41nétﬁoMﬁMWIb4nﬂ%ﬁnh‘DyWehﬁmmw -4-0X0-

u

mé't(ﬁ)ﬂ 2-yrif 'HQ@BE‘YH Toft-Aipudre- h8-gapipWidRE-PGPHXAMEE, hoxani

de * (+)-2-am:no-7 (3 hydro» 3-methy|but-1 -yn- 1-y!) N-methyl-4-oxo-1-
(zeZamno opentyl - 7- ( 3-hy roxPI( xg?;rret

30 hy gahydrqfumay%e}hw 1.4- dlhydra -1 8-naphthy dine- 3-ca rboxamide

met hy - 4(}53)‘; %n{km&ﬂgiﬁgé%th -rRsth hwmwbm y'ﬁrc?]\lrmomamyl-4 oxo-

de ydr oxy- 4- met hoxy- 3-'net hyl but
1 1y(ny|1d|9-12)ylmeihga-|a,dog ydreg1 aggaphthyndlne -3- carboxamnde

g‘;t hy! -4 2% Qirvdindt1 S AL 8-l B3RV RiH-R Jibue 1 3meryipaxAsthyl-4-
oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide

35 =« (+)-2-amino-7-(3-cyclopropyl-3-hydroxy-4-methoxybut-1-yn-1-yl}-1-ethyl-N-
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(+)-2-am no-7-(3-hydroxy-4-nmet hoxy- 3- net hyl but -
1-yn-1-yl)-1-isopropyl-N nethyl-4-oxo-1, 4-di hydro-1,

8- napht hyrid i ne-3-carboxam de *

(WO 26@m00vE35- cycl ohexyl - 7- (3- hydr oxy- 4- net hoRGTAR2GOB/000793
ylbut-1-yn-1-yl)-N

net hyl - 4- oxo- 1, 4- di hydro-1, 8- ﬂﬁpht hyri di ne- 3- car boxami
dﬁﬁetrgl-ﬁ oxo-1,4- dlhydro -1 8-naphthyr|d|ne-3-carboxamlde

yI but '|' n? @me%}q: 'f’ﬁjwdi‘(”&' Yg{h X%I)P%%Hq ?W I\?m%)}h-oxo-
rgﬁ]dﬁzd?@pmmwgmgﬁgames} cab@gmm de ~ (-) bzt am no- 1
-yl - N At qa@qn}/ o-1 -eth¥| 7-[§Tﬁyrﬂo -3 %2 melih pheunyl)bu]t 1 % 1 yi]] N-

5 4m@t+§¢ Loﬁodldl&.ﬁy&o:h &nagmhjritine-sica®oRamideboxani de
-1-yn- ?T:g,)p%qammfg cyclope%tyI 9 (g 40&( Xyd?"oxr{re é me)%flbut-r‘TEytnh1y yI?Klt methyl-
”E—to/'i\lé!h Adlﬁmh &nﬁﬂ)ﬁtﬁﬂ'[dmels-%amnéﬁ\hwl di ne- 3- car boxani
(ieyn 1_ )2—%1"”@?}7@ &!ﬁog{g é%xﬁ3pn§étnﬁé¥t-‘ﬁ y,ﬁ“? y“y -bfﬁyl N-methyl-
14-%&@ﬂ¥4-dlilayé|mdl| Hygpithyridne@pbiveyarmidiene- 3- car boxami de

10 (4)-2- alﬁar)r%am'w R ROy HRNERY T e W TRt TR S
Bl/h%EHgliro . zT-gI)-ﬁP(rﬂethylf-oon 4-d|hydro-(; ,8- naphthyrtdlne -3-carboxamide
y | r o- na rjdi
15~ F DR RO (T et BIETIOR ROl B g reiny-(5-
1(rb(é1hy1ISMbﬁo Fi%'p k= 04(DOP<4ld|hydro-1 8-naphthyr|dme -3-carboxamide
uor

13( gar b&)—tgHr{]@o 1 (cycloa/roz)ylmeﬁwyﬁ ';1(% ydroxy-4 Png&ht h% e%{f\gut- 1-yn-

15 §/ P’mﬁ ﬁ”ﬂ?ttHW470x631'¢lMFF15f@ﬁéY‘r Bnaphthgidine3wattoxkmlde- | - yn- 1-
nme

1- ( 2,2} M&Y Pm%‘r &fapw{gpy&nez{hm TN gy iput-1-

-oxo—1 4-d|h§:dro—1 8 -naphthyridine-3-carboxamide

(+) ?‘ ami no-1- eth droxy-3- mé%yl%ut( ﬁnq e hyylh)rﬁgtﬂyM-oxo

- I - yn- P {$}F-ainge/-(3,4-dih
”?Mtaﬂkydﬁlo Dndprihytimed-earbosEmnaght hyri di ne- 3- car boxam

20 ( ") - 2- BiRATINGTHG 4 dibydrony drestuiaut et TRy -stn-4-oxo-
- 4¥dihgjdréﬁ1 L&-h\b O?JFMlne ﬁc&b&zalnlée di hyd

3-
( +) - 2- ah)ﬁoarmm@ﬂhsirqﬁ??- ﬁ%@i{{‘ww@mwpwp Nggthyl-4-pxo-1.4-
&*nxarb A6 AL rdhd Rarbrdmideny O O]

hyri1 di ne- 3- car boxam de
(-)-2- al{rfh%at[ur@rhﬁthw?ﬂ%hvﬂfam?qphsnxl%utﬂh%h‘)fl))"bme‘hy‘ §rpxo-1.4-
25 ° Jd'hyégl) =\ ﬁ?bmﬁgno‘inélﬁ%arboxamlde

di ne- 3- car boxam de

accord anﬁd@-am Fﬁ'7tq$é1¥idfﬂ)@rﬂ‘m§W°XY'ﬁé“%tBWB‘étuhﬂk1 ;3‘5 1-(3-
Ifo ﬁ@gﬂgﬁp@bmﬂ 9[415§mr46d1%>%9@qredhaawnﬁyﬁdme@ -BHBERFSde
PCT/ FRZ@ﬂ)BZ*@UUID@B-(3-MBﬂFﬂQgﬂnf@ﬂ10XY-3 -methylbut-1-yn-1-y)-1-(3-
‘methoxypropyl)-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
30 © = (-)-2-amino-1-cyclopentyl-7-(3-hydroxy-4-methoxy-3-methylbut-1-yn-1-yl)-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
= (+)-2-amino-1-cyclopentyl-7-(3-hydroxy-4-methoxy-3-methylbut-1-yn-1-yl)-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
» (-}-2-amino-7-(3-hydroxy-4-methoxy-3-methylbut-1-yn-1-yl)-1-isopropyl-N-
35 methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
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20

25

NC,COZH RQ NH2 0 <CONHR4 :02H COZH\ (V) F CN X N

X NNH X NNHBase (IlI) (Ill) RB3(IV) RB X, Br H

i 00\ \ HONHR4 Method aN- NHR4 R Rz (MI11) X N CN

A Bor CNHXYNNH2 Pd R3 R3 (V1) (V1) 0j |
NA2oddmoesisNH2  R11 R2 R3 (1) Accordi ng t oPETHR2808/000793
1, a 2,6-dihalonicotinic acid1§f formula (I1), where

the 5 groups X are hal ogen atonms (preferably chlorine

or _blron;(qej.ammdr-(mhmoi@—mgﬁm-aemaﬂmbut-:Mgh?j/l-yl)k-1-isopropyI-N-
avai | abl e or, prepared according.to the nethods known

t Betbeexed ﬁ'E‘E)ﬁ‘BPﬂ -g‘f‘ﬁ@“cﬁw{d{‘“qg%'c?ﬁ?%%ﬂ@gt ituted at

posi ti 0g-)-?__-aﬂwihbl-1ad?claﬁémﬂ(lﬁ-l'fyﬁYWJMQEOW-WWEGZ@F?"1'V')'N'
is as defined above. in relation to the. conpounds o

f SetAyl-4ropey! ,%ﬁ'mf%&é'r%”%m&é’@ﬁ@'@' a‘?oﬁéar%ﬁd%vgﬁt ion), at

a t enpeAtaairet1-baioman-2HhanokyldaEthdxyg-3ampihgibut1-yn-1-yl)-N-
sol vent such a% J.O ag a cohg. o§ ter _and,
ofethyirdiorg-1.4-dihydredl$-aaPRtgKineas-5aRRr B  c ot i ni ¢

der i vat iy2-Dhino 108ty 7a(3tHyldkdxyias metroay-Batiethythue tryind -yl)-N-methyl-
converted to the acid Jf,uo%i d% of fdorrrul a (I'V) through

t froxadid-gRYEP- S ARRIM YN S PR R AT S nbi ent

t enper a i Ramird-1-B@yPT-ESafdrexpl-ntethages-setiylbusd-yn-1-yl)-N-
triethylamne or pyrjidine aHnd én % I nert sol vent
sG@th&é-odP-éh‘r-Simswgt1h%fﬁ@?“‘5%” INfsd PGS G oLAH et

al ., 1 0 RerdrhiR6i7s(3(HyArekY-4-m8ihoxpB-rsthgibiitet-ymr tytjerdanethyl-4-oxo-

known to 15 those skilled. in the art, such as those
DB 4 R A A0SO PR RRIITIEe Chom et 1

(1976) w (3B afindy-(3-SirQM niglitox$A8SAisthylbiut-Clyest-yl -Bitrhethyl-4-oxo-
(1976), 1407. The acyl fluorides of. forrmula (1V),
whiPEapYi &Sty reaRhpging e Baide oy o
= (-)-2-amino-7-(3-hydroxy-4-methoxy-3-methylbut-1-yn-1-yl}-N-methyl-4-oxo-
1-(2,2,2-trifluoroethyl)-1,4-dihydro-1,8-naphthyridine-3-carboxamide
= (+)-2-amino-7-(3-hydroxy-4-methoxy-3-methylbut-1-yn-1 -yl)-N-methyl-4-oxo-
1-(2,2,2-trifluoroethyl)-1,4-dihydro-1,8-naphthyridine-3-carboxamide
» (+)-2-amino-1-ethyl-7-[3-hydroxy-3-(methoxymethyl)pent-1-yn-1-yl]-N-
methyl-4-0x0-1,4-dihydro-1,8-naphthyridine-3-carboxamide
= (-}-2-amino-1-ethyl-7-[3-hydroxy-3-(methoxymethyl)pent-1-yn-1 -yl]-N-methyl-
4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
= (+)-2-amino-1-ethyl-7-[3-hydroxy-3-(3-thienyl)but-1-yn-1-yl]-N-methyl-4-oxo-
1,4-dihydro-1,8-naphthyridine-3-carboxamide
» (-)-2-amino-1-ethyl-7-[3-hydroxy-3-(3-thieny!)but-1-yn-1 -yl]-N-methyl-4-oxo-
1,4-dihydro-1 ,8-naphthyridine-3-carboxamide

I
0
t

In accordance with the invention, the compounds of formula (I} can be

prepared according to the process presented in scheme 1.
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19

subsequently reacted with an N-substituted

cyanoacetam de of formula (V) in the presence of a

strong base such as sodium hydride in an aprotic polar

sol vent such as WO 2009/ 007535 PCT/ FR2008/ 000793 17
dMERORY/O@FS3EM de. | f two equival ents of sodi BGT/FR2008/000793
hydri de are used, after an ove%ni ght period at

anbi ent tenperature, a R-ceto Cyanoacetanide of

formula (VI) is obtained, wRigheils subsequently

cyclized to an am nopyri di no[ 2, 3-b] pyridi none of .
formula (VI1) either by 5 heatlng to a tenperature of\/
between 90 and 125C in a polar solvent such as lR_NH
n- but anol , di net hyl sul phoxi de or di et hyl f or mam de

( met hod A) or by treati ng at anbient tenper@ture CONHR,
W th Qﬂatg base su CPet assium tert bxi de <n

an a o sol vent, re\f rably tetrahyd

(mek )x When two, Lents of sog(f
used in the step for condeg satlon

t he
~derivaflve (1V) with a(tﬂbrlﬁlatlve (V), an(d/)th%’n a
t hi Xdcegui val ent of NaH is introduced after stirring
for between 10 and 16 hours at anbient tenperature,
the deprotomated ¢onpound (VI) fermgd cyclizes in
siftu bt 's e eaturevvlth 00 |eIdsH to
diredt | Y gi 4 r| di'n b] MR dQ Bf (VI

far, VI¢")
N-jal kyl cy'?%oaceta 'des of f(or fll a|(V)NHare prepased by
rgacting Reyanoacefic acid with afe al kyl chl orof ormat e
(such as cat hyl chlorof ormate or i4obut yl
chlorofornate) i n $he presence of a base such as
triethylam ne, Jat tenperature of |ess than or equal
n enmrRxed anhydride internediate
formed isir ct’ d with an excess of am ne of fornula
whel'e 4 i™has defined above in 20 relation
conpoun@s of formula (1) which are subjects of
t i nvent i o(g To obtain a pyridino[ 2, 3-b] pyri di none
of forrmula (I'), which is the subject of the present

i nvention, the hal ogenated internediate of fornula

(1) AcBoRPLE i 1054 BRnAH TR B TG Qnere e
(gﬁ'OLmso)ﬁaargy‘lalowhcatbmis (Eﬂﬂ#@@bl&&ﬂ)‘@tﬁld ﬂf brg_)mlmn)l and \».‘&Hl(ih])c is either
0 of Loro o
goman n?t?rgfal )P%@llgﬁe af greﬁpireqlegcgﬁ hg tg él} %th?g%@%ﬁ foqﬂgse skilled in
Weeealrt i meonSeutmstituséd ataposctlourﬂ W|ﬂ'gan emite afformuldn RE-Nel, (where R; is
S st A LAY by o o
diventidn)) &toa tmn')e]‘at,ureabf betiveerp 204 and 1501C, blehvmell‘c ﬁﬂ&ént such as

%ﬂdaléo%gpm J%&i?ﬁﬁ%%ﬁ‘éﬁﬂlyﬁ]%ggﬂ%‘? f Iee% é) am:nonlcotlnlc %erlvatlve of

tubeand
formula (I} is obtained, which is converted to the aCId fluoride of formula (1V) through

the action of cyanuryl fluoride at ambient temperature, in the presence of a base such

as triethylamine or pyridine, and in an inert solvent such as d'ichlo'rdmethane, as
described by G. OLAH et al., in Synthesis (1973), 487, or by other methods known to
those skilled in the art, such as those described by MUKAIYAMA and TANAKA in

. Chem. Letit. (1976), 303 or by ISHIKAWA and SASAKI in Chem. Lett. (1976), 1407.

The acyl fluorides of formula (IV), which are highly reactive but stable, are
subsequently reacted with an N-substituted cyanoacetamide of formula (V) in the

presence of a strong base such as sodium hydride in an aprotic polar solvent such as



30 If necessary, during the reaction steps presented

in schenme 1, the hydroxyl group or certain reactive
functions | ocated on the groups RlL, R2 and R3 can be
tenporarily protected with protective groups known to

t WS 2068007588 in the art and as described i nPCT/FR2008/000793
"Protective Goups in Organic49ynthesis", Geen etal.,

2nd Edition (John WIley & Sons, Inc., New York). 35

| dimfetlgifoendmidehe starti ng conpounds and the reactants,

when t net f : P F .
18 pr e arPras PR of' oty hRAGS Sre Ueca oG BIAfE period a
ax@bleabteenpratdes ar p-betd dyanbdretarhide ef drmula () isepaingdnwhich is

be prepared accar.di ng_t t [0 :
e R
5 ?Eéati.nécmé_dbﬁ@.etaburlan@ﬂ bﬁtWeefl 90 ands1RECCsin a i) sdvendfsuch as
nventi o S so, t . 5 I :
(wianab it S, OF arpEREREANGE, MGl yd by gating at
?ﬁmbﬁal)ﬁﬂfehﬁ)‘éi'a&t_f_ﬂenbiﬂf arrm}bmg pasel suchtadspotassipoutedsbudxide in an aprotic
ornmul a " 0 W N Xa es illustrate th
pf’%b%ﬂla?rlgé?%awggéh ?{')1" @E?grﬂﬁ‘fggl n accordange vvieth
t he : nwezh X lm?eqmlvalamrs]@faawhmmwriee At usedrin tHengemfod condensation
merely . i strate the, pr [ ion. T .
10 05 bt 00 S B aRR ol B TSP BB ARGE o1 nev
i Lﬂltlbb@celfdaéftié? dtieirey fmaftie@Neehn/\MD cndi 18 tetinsadtemnbibet temperature, the
chem cal , structures,. and t i cal . ' :
BB arEE A B SH3H 0 PERE Bt vin oo
f gieldewisag agbiar avéctlyi give thed amiuipyfidind[2f3d]pyrideee aofe formuta (Vi)
u%ﬁdh &I copper iodide 15 CH2Cl 2 di chl or onmet hane :
HBDERT &% p

: PLC erformance |iquid chromat ography LC/ M5
15 | i qui dTRér NrEkaspdtetamigss sefedonmtet () aftMprepared by reacting

LB LTS TGS Byl o oo
Megaddedririate) Ve Gt prisbaceobl 2 badd) SMh mgietisilamine ubtph seraperature of
N%(sjs tlgnrgrtlj |01F|r2q%2, ?or .iodc‘?, and then the mixed anhydride intermediate formed is

reacted with an excess of amine of formula Rs&-NH, (where R, is as defined above in

20 relation to the compounds of formula (1) which are subjects of the invention).

To obtain a pyridino[2,3-blpyridinone of formula (1), which is the subject of the
present invention, the halogenated intermediate of formula (V1) is coupled, according
to the methods known to those skilled in the art, with a suitable derivative of propargyl
alcohol R4R,CH{OH)CCH of formula (VIll) where R, and R; are as defined for the

25 compound of formula (I). For example, the intermediate (VIl) is used in a Sonogashira
coupling reaction with the appropriate alkyne of formula (VIIl) in the presence of
PdCI,(PPh;),, copper iodide, triethylamine and dimethyiformamide, at a temperature
of between 80°C and 120°C. This reaction can be carried out in a sealed tube and
under microwave radiation.

30 If necessary, during the réaction steps presented in scheme 1, the hydroxyl
group or certain reactive functions located on the groups R:, R; and Rs can be
temporarily protected with protective groups known to those skilled in the art and as
described in "Protective Groups in Organic Synthésis", Green et al., 2" Edition (John
Wiley & Sons, Inc., New York).

35 In Figure 1, the starting compounds and the reactants, when the method for



NHACI ammoni um chl ori de NHAOH ammoni um hydr oxi de

NaHCO3 sodi um hydrogen carbonate 30 Na2SO4 sodi um

sul phate ppmpart(s) per mllion THE tetrahydrofuran

N Exanpl e 1:

2VWri2008/0 & 3AY | - 7- ( 3- hydr oxy- 3- net hyl but - 1- ynPCT{HR20Q8/000793

35

net hyl - 4- oxo- 1, 4- di hydro-1, 8- napht hyri di ne- 3- car boxami
dprep&ong doerd |Nmot Mescrdbed, are commercially avallable or described in the

0
THBRBYE, e Lal b b BaL B8 S fiethds 3t rfhebrived therein
180which efe knowndb dhdserskited &t thglaatyi ne at 70% in water is
t 7

o111 Aol P BULEEL Y IBLEOM Be riyEH 2o
5 pcorspoures cirformasa a\qhh)ednfmed o (riguoe 1 oThessetdrepaundg can be used as

10%.i s .14 | ipitates. Th

ooy e (EhBRERS wihb conBuls i BF P HEL e 4N

wat er ahel fdltamemb marapleevil#mtra]a) e greparatipp §iCcertain compounds in

g corcga(%g%P lﬁg\%&g?’ﬁ{ﬂ%%ésgig%% G%B%I%{ ﬁﬂlt:@é%ﬁk‘%&egrﬁllustrate

2tHeresent irtvghijons Thé hombeisad thencampminds ekeroplifigd refento those given
(24 [
2|n4tl'% ﬁg%f?’%%rno %I‘Ir é«?ﬂﬁglllﬁgﬁatés %héﬂghéé&a?sﬁ%g%gg{nd the physical
oprdpeflieg of 8am& compdyndsfaccording to the invention.
2-(am
di chl o?gﬁé@ﬁgkg%bg’ﬁgé’%&ﬁgﬁ %ﬁéebﬁéﬁic?ﬁ&r@é%]aé%% Eours at
anbient tenperature and then filtered. The solid is
rCobed with 50 ntopgferdididel or onet hane and the filtrate
15 i €Ha@khed twi ce dichlor@ethéneof ice-cold water. The
oHEabi ¢ phase i shighipedormaree ligkid Stroraatograpley sol vent i s
elb@pdB at ed of f ulalad chrethabagtiaphyésaasrapecthomoatng of 10
pbMFuct are obt adimedhylfornndreideor m of an orange oil.
YDMSD = 99% 1. 3dimétme stiphexjidenoacet am de 12. 28 ni
20 (ERB. 44 nmol ) of triethydmioél or of or mat e are added,
dhopwi se, to a balng)ion, cooled to -30C, of 10.0 g
(HC6. 38 nmol ) of hydrachderioeddid aci d at 99% and 15 16. 3
nMIHz116. 9 Mol ) blegakHerz hyl amine in 100 m of
aMepdt ous THF, amgthamel m xture is then stirred at -30C
25 f MgSD.hour 30 nm magessiurB@0lphiateof mnet hanol sat urat ed
wNalil net hyl am nsodjars chloedéhen added dropwi se and the
MNiLOr e s then ammaonasin eblodddi ent tenperature
omeyOHght . The sahmwemisn hydrodigepor at ed of f under
r BdHCE pr essur esadiaim hybegpn cdibonates puri fied by
30 f NetS®4 i on over sodiuraaufpdbte el uti on being carried out

wppi a part(s) per million
THF tetrahydrofuran
= Example 1: 2-amino-1-ethyl-7-(3-hydroxy-3-methylbut-1-yn-1-yl}-N-

35 methyl-4-oxo-1,4.-dihydro-1 ,8-naphthyridine-3-carboxamide (Compound No. 2)

1.1: 2-(Aminoethy!)-6-chloronicotinic acid
A solution of 18.0 g (84.4 mmol) of 2,6-dichloronicotinic acid in 180 ml of a
solution of ethylamine at 70% in water is stirred at ambient temperature for 72 hours.
40 The excess amine is then evaporated off under reduced pressure, and an agueous
solution of acetic acid at 10% is then added until the product precipitates. The beige
solid is spin-filter-dried, rinsed with cold water and dried in an oven. 10.5 g of the



20 di chl or onet hane: net hanol (95:5) m xture. 10.0 g of
product are obtained in the form of a beige solid.
Melting point = 99C. Yield = 87% Method A (points 1.4
and 1.5 hereinafter). 25 1.4:

3V\[G§20)D$/0®Zﬁ3ﬁ—(et hyl ani no) - 3- pyri di nyl | - 2- cyaR6T&-RRAP8/000793
roxy- N-nmet hyl - 2- propenani de 31 8 g (100 mmol ) of

sodi um hydr i de at 60%in mneral oil are added, in

s egpdctechprodudt sire tiotamed oMelting point 468-660tG Yelde, 6286. 9. 80
g (100 mmol) of N-nethylcyano- acetamde in 100 m of
anhydrous di net hyl f ormam de. Once no nore hydrogen is
30 bekray(Aninesthg-B;chidnenicatictaacid flwridei rred for 10

%giutne?ﬁ (2@? mi\ng tff LR'W§|H8 #’nrdeﬁ degbﬁrraﬁ@ﬁrbf‘?&’ beﬁﬂuorotrlazme

5 Za(eaaudnmetdml susPensidr of &rli @ ¢24.8iImmalk ol 2f(EmuJ'rO|etlwl)+6aclﬁ@’onlcotlmc

"ln MBS RGeS AU, B0 05 2 B s

(@n&ratmtd andthenditteraz]. Theisolidiseriratdesittad@imi ok dicbloetmétbane and

CHRPRHAERS S EY SRR Lo o RS, A7 Py grase s anea

ggﬁmh%}s%/ agiogmgscavlertt\ns evaporatedaoff\On2&0@d0catb paessure. 5.01 g of
10 PSHGFESR AR Bl B BB PR TR 055,

mxture The corrbl ned organl c phases are dried over
qél 3{11 n the .solvents are evaporated off under
redut®

B?eé ?yragoacieéaralda of product are obtained,
V\,hl ch pQQGLmlt(ﬂzs 44sachoB sofi ethiyis chlorofdrenates xetre addpd 8ropwise, to a

] t 0
g EeRGrrole of 10PN 2 B Pl St 5, o poe and
15 1963 rgl (0fi6.0memol) ofitriethyiziniog irobdGamheicardtydione Tdﬂ’er aofl the mixture is
step 1.4 49 ) in 0 o < it
r bR goret P TR e oDt Do 3 Pethand! ShFoted wi
OHEthWEiﬁlhe rgad ute thepr akied rdeopwise e theomixtlirelis thienestirred at ambient
i tur in lid
SRR pvetpiBBy TR GoNeRBenrp v arora ot Y Faloby pressure and
enmeptoeldcuoisqﬁlmtlbd dyefilpbticn oest silicat e, Elotion dublr@ catied out with a
20 {ggc oFG SO Nﬁwpop@én\ﬁ épiéﬁuwa]%%eorgz %Egladg{%tealr foTJiaﬁrzle(? in the form
1ob3 bei@e@olldz-l\ﬁ_kmmdntchﬂ)wco’i’ibld 87%
- et hyl - N- et hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-
carboxam de 0.394 g (9.95 mmol) of sodi um hydri de at
60% i n MBS A(paith 1i4sarkitlB terdinafterial |

25 1.4 3-[6-Chloro-2-(ethylamino)-3-pyridinyl]-2-cyano-3-hydroxy-N-methyl-2-
propenamide
3.98 g (100 mmol) of sodium hydride at 60% in mineral oil are added, in small
amounts, to a solution, cooled to 0-5°C, of 9.80 g (100 mmol} of N-methylcyano-
acetamide in 100 ml of anhydrous dimethylformamide. Once no more hydrogen is
30 being given off, the mixture is stirred for 10 minutes at ambient temperature, and is
then cooled again to 0-5°C. A solution of 10.09 g (49.8 mmol) of 2-(aminoethyl)-6-
chloronicotinic acid fluoride in 60 ml of dimethylformamide is then added and the
medium is stirred at ambient temperature overnight. 2.85 ml (49.8 mmol) of acetic
acid are added and the volatile compounds are evaporated off under reduced
35 pressure. The residue is taken up in water and the product is extracted twice with a



20 amounts, to a solution, cooled to 0-5C, of 0.483 g

(4.93 mmol ) of N-nethylcyano- acetamde in 7 m of
anhydrous di nethyl formam de. Stirring is continued at

this tenperature for ten mnutes and then a sol ution
ofw@20090@¢?6393 mMmol ) of 2- PCT/FR2008/000793
(am noet hyl ) - 6-chl oroni coti ni (‘20a0| d fluoride in 5 ni

of dinethylformanm de is added.”"The nediumis stirred
oyiehBrahéthare: metlnbnelna%t&nwg’n.m and taer ohbewitd. Aro@thyl acetate: THF

(_3.I)f2530dumh drid % i

Sy mgRA T8 e rRee hlEs g "y, el MG01 Hnd then the

t soiperitataty evafporatéd) offiumdeesedanet] phaemur@ 58.0rg of(@od&:t are obtained,
60 mM of water are

| f d
mgﬁ%é’g%dé‘%ge%gg %gﬁté%instae Pgﬁsséﬁpn filter-dried, rinsed

swth water, and then dried in an oven. 1.30 g of the

expect ed roduct e qbt d. Ltin i Nt - e
cxnerked, BUHSt M BT e TR Bl lhinf B Fapirne-
4@&kaém:d8 11 75 (s, < 1H, very broad); 11.00 (g, 1H,
broad) 1H br

4A4§pll<tb?n Qfl—ﬂ& '(3')@ ggtrtedcr(ugigbproiucég)o%a ?ed gF_DQhe( %hc} of step 1.4

2(4@13 Aencl) i@t 600 mi7of B-bokinblis-tRatad foetd8yhairs ahyti 030 bitie- dolvent is

-yn-1-yl)- t.hyl -4- 35 . . e .
10 o beaprdied; off dS? radieaipiegeia: ARY 4ne 5ol aRelfgdyp titurated in
2RI TBe sBWis@BB@&BJe@ﬂﬁ)E’ﬁB-ﬁltérldrlerd and2dried in an oven. 7.9 g of the

tzgz‘r&t?ﬁ%m?iegrlé ﬂqtgr% olf)t ||n tﬁﬁ E‘E{T}ﬁf a Ral& @Ilow solid. Melting point: 283-

12d6°d. vyeld o-57%. 8] napht hyri di ne- 3- car boxam de (0. 145
nole) and 56.2 m of [(1,1-
di met hyl - 2- propynyl ) oxy] tri net hyl sil ane (0.290 nol)
15 ar e supeessli ¢ @ontiie herdinafier inpiazeaf 1/ arddut.8). of 365
of dinethylformam de and 365 ml of triethylam ne. The
reaction 5 mxture is sparged with argon for 15
m' nut.es anrdarhings7-chiG83 -ghpfN-Grdthy(-3-obe- 1andihydmati8-naptithyridine-3-
gl s(triphenyl phosphine) palladiunm(ll)dichloride
9ar YA are added successively. The reaction
M Xt ur e.308 ghlyedsatmbi fof 45ditva Uiyari¢d at98% émehirehai il is added, in small

concentr at ed under va T esi

20 ¢ aeHNtSp!a A SHYORM oedfp’ @fﬁdi‘;?r oF b o Lrod el - \nethyloyano-
MhXdtemfie( MNYm[igﬂhnWo%s th@étﬁﬂfoﬁwgmﬁﬁ CSiIrmﬁge iDubhtiiued at this
rinsin ein carrie t
L IATRAIL 00 67 BRUIESCEE8 WD e AN Ghol Rghdd 9F o) of 2-
StarithoetAnils ichRrétid@ARicGcki Mffge &1 & bemrr@momld@wsl #illed. The
over sodium sul phate, filtered,

E‘ con ent g £d N of
ARSIy iR OHREVGIE 28 EDlEE FTRRerA, nd FHeBcD-ny7 § (43 grmol) o
25 Cobdim ﬁiﬁrﬁeaétoetﬂ%pi@y.addﬂduh emalV drfoumts. Stirring is continued at this

SISTERSTSIRIG Hin PR AN o D10, (PRAREN) 4, 2gafigeid s added.

980 PnitoP wiftr Hpa tHed a@ﬁle& @nd |trYé?sdI@ |§§p|21»fﬂteﬂﬁrlw$ I@lﬂ@écﬁﬂlth water and
product (yield = 3% and al so

pHsautied Ines E'Y*?rbéc?q $oltthe en%%&te%wesu?tﬁr% Patameﬁ 5%8@)&9 point: 283-
284°C. MH" = 281. Yield = 94%.

30 1H NMR (DMSO-d6, 400MHz): 3 11.75 (s, < 1H; very broad); 11.00 (g, 1H,
broad); 8.45 (d, 1H); 8.10 (s, 1H broad); 7.40 (d, 1H); 4.40 (q, 2HY; 2.80 (d, 3H); 1.25
(t, 3H).

1.7:  2-Amino-1-ethyl-7-(3-methyl-3-trimethyisilanyloxybut-1-yn-1-yl)-N-methyl-4-
35 oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide



1.8: 2-Am no-1 -ethyl-7-(3-hydroxy-3-nethyl but - |
-yn-1-yl)-Nnethyl -4-oxo-1, 4- .

di hydro- 1, 8- napht hyri di ne- 3- car boxani de 20 15 g of

2-am no-1-et hyl - 7- (3-net hyl - 3-tri met hyl si | anyl oxybut - |

- YHOROPD)0ORE35 PCT/FR2008/000793
nmet hyl - 4- oxo- 1, 4-di hydro-1, 8- r?,‘pht hyri di ne- 3- car boxam

de (37.4 mol ) are dissol ved n 815 m of

t et r ahynl amuhma-nefkm Bk 18001y cbeE-émmbeﬂcﬁI@'oOCethIn‘ﬂaqﬁyM -OX0-

hy
(4129l SERRATNE TR el 3B 4 e ps s 2 m of 111
stdlmetbyi Z—mpﬂ:@l)nxyjmmmuga?@m %%G mgﬁlﬁafg@?dgétﬁgelié ?ntﬂg&uced into a
resi
YR58 8 M5 a8 iy . e racton
5 aquidoness smrgedamta aﬁgdnrfaﬁifﬁﬁunmédhrﬂi mah @rgislsgt &gtg (8R8 mmol) and
L83 e PR BRRSRel SalraBoline et e are added
vammaslvéls'ﬁ Ghen; reer:mtﬂl'? muﬁtﬂéﬂjﬁ@theﬁtéﬁ o ""5”9&',;3?‘?;‘222 @"'&nd then
|
> o Bhion e ol e Pt TRpeRus kaipbertnaiotna of an ethy

t aeetateNaHGD,s mbttiner @ at1/7HQpd mferé’d)oﬁer@%élﬁe bLHEr, rinsing being
r celite and, after evaporation
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i §8 ﬁ@n'fi)oairm thfa c&géﬁhb assd Ard- th&k bbmBBiel Olifkd ove?-%%@ugm sulphate,
I\ﬁ = 329 g—S 9% 1H NMR ( DMSO-d6,
| Heﬁﬂﬂandgccﬂpe? at(ag urgeip{acwgpyTBe dgagtronlqru@@ is (pqnflqd by silica

Ftolnbﬁ@&dhma?og‘?@pf(ﬂ(elu%oﬁ%thga &&i&r%melh &g%g te %ré%nt 80:20

(t8 swahg?@ ] éhch@mmétﬁax%%gkhanglpgradlm do GO7THB 50 as to give

FEBTZ 5%06)&1&%783)tdu8{ﬁ( éelgfmr‘;ﬁ) and (Ais? 724 "9 desitfbtR¥! product
- roxyt et r ahydr of ur an-3-
N %frﬁ#ﬁi% N sloW 5% o
hydro napht hyri di ne- 3- car boxam de ( Conmpound No.
| tetrahydro-3-furanol A solution

3- h
gaoxot @r%ﬁ%f%?\ I 2kB-(¥erog-Frinsihyiasitd par bryi)-dhmethyl-d-oxo-1,4-

dﬁ@@ro-b@cha thyfieheahefbeami@d1l, 47, 6975-6982) in 20
m of (%etrgﬂygrofuran is added to 20 m of a

comer'Ci%l |9 aaR BBt ety 7at3-mathyi3-trinsetiyisianyloxybut-1-yn-1-yl)-N-
mﬁétuﬂ#mnafduw&i @rﬂa@ﬁthyﬁduﬁ 3%@6&3%%%{139%%{0@ are dissolved

AT rich) cool'ed before
ﬂ‘héﬁS nal pt ftpphydiofuramolibe satutiannis ereolede tp @Gt anvde thamd 1a 0g of

t f i
St AAne AL AR rNfEed 1 2mmB R aadd TREHEdlEn mixture
& ghiredcier 18 srinutae at aw%mé terperature. dos evaparateddd uﬂryms and the

edsidiRClsagkerfl Up Qﬁ’ aAVé&thyiSRd} a‘t‘%e?r‘éh%}%??n/wgf?{a ?rﬁxt@% THad aqueous
concentrat ed under vacuum uritica
ohesecis exEpeign with dichloromethane and then the organic phases are combined,
dried over sodium sulphate, filtered, and concentrated under vacuum. 15 g of crude
product are obtained, which are solubilized under hot conditions in 11 of methanol,
and then 6.75 g of activated charcoal are added and the mixture is stirred at 70°C for
5 hours. The mixture is filtered over celite and, after evaporation under vacuum,
11.9 g of expected product are obtained in the form of a white solid.

Melting point = 255°C. MH* = 329. Yield = 82.9%.

TH NMR (DMSO-d6, 400MHz, & in ppm): § 11.75 (s, < 1H, very broad); 11.00
(9, 1H, broad); 8.40 (d, 1H); 8.00 (s, 1H, broad); 7.40 (d, 1H); 5.62 (s, 1H, broad); 4.4
(9, 2H); 2.75 (d, 3H); 1.45 (s, 6H); 1.20 (t, 3H).
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15 chromat ography, 319 ng (2.79 mol ) of
(t)-3-ethynyltetrahydro-3-furanol are obtained in the
formof a yellowoil with a yield of 57% 2.2:

()-2-Am no-1-ethyl-7-[(3-hydroxytetrahydrofuran-3-yl)e

t by ebde/dbrasshy| - 4- PCT/FR2008/000793
oxo- 1, 4-di hydr o- 1, 8- napht hyri dj,ne- 3-carboxam de 20 A
suspension of 0.3 g (2.24 mol of

2-am no- 7-chl or o- 1- et hyl - N- net hyl -

oxo- 1, 4-di hydy o[ 1, 8] naphthyr i di

m of &% 'B‘PM ‘hyl f or naﬁ-:qzi%?vu%?}?ﬁ%{%ﬁg?‘ QF%x&?etFMZofuran -3
Z&whyﬁymmmﬂwm-wow 4rdihydrorhsmaphtitywidéne-Jcarboxamide

S ensi ngl 57 sparged with argon for 10 m nutes and

kwj‘gﬁ“ )(2 79 mol ) of

() 3 et hynyI tetrahydro-3-furanol, 0.043 g of Cul (0.23

and 9 of . bis(triph | ph hi
paI I ﬂﬁ?‘?%%ﬂ)‘mygﬁf%\gp@é}?%?rh mgole)nyafeosgulcggési vel y
added iATléﬁluﬁ@ahﬂ‘dBIdxbl%trbﬁydﬁbﬁlmﬂ (.97 anmolg rpveparatiqrCElescribed i
para us SC t [
R 120 SarBH o D A e g R B0 m oo
t Baﬂmee@alyedaaaildb@vawmfdned of 0 008 Mheegmynﬂfhegnwmrduebrbmlde in
C
o Bt D RERLH: ol plre Ao PR, T et thr
]E_Btlﬂfecﬁddrtu o0k aﬂ\bﬁb?ﬂt tethpeRstuey and @dammtﬁmlsplmﬂme of NH,Cly, is
Ilter concentra e u T
o B ch e By 14 PP W1t PR Br AR R P TP e tren
%bzhbmedl @Eét@domtmatsfwrﬁiedrﬁiﬂﬁmﬂdf hga“Gl,s;iJ dnéd o@&: ddiun sulphate,

b i o 5 SEAR R AT 9
22emaidd S5B19WeE! (.70 matsl) VD Z(QQQJeG}@ﬁﬁlﬁrahydro -3-furanol are

PCT/ FRZQO / 0079 400MHz, 8

ppRypined "1% 8""(‘9?323'%!4 FL‘@'%/R &%@a‘}/m 00 (q, 1IE|

broad) 8.45 (d, 1 H); 8.00 (s, 1 H broad); 7.4 (d, 1
ZDH) 22@ ?@-iéﬁ%no—b-e I-?—]‘(S%Si[_%xytegrg%yd{ofggan(iyf?%pén%-?d—methyl-#
02%1 Aﬁlhm -1 @rﬁé}?r@@ﬁﬂme% aarboxamnde

(1) A Ql?sp%anglgn of 0. 3(93 (2h ﬁi h OX of @eérﬂu%yr gf\loro-1 é/thykﬂ% -methyl-4-
yaxéq am%raﬁtd]ué &FPIeJS &rﬂbiﬁhﬂd@ 1, 8mnapht117ym| di neef a
3-car boxam d No. 8& e tio
(pmethﬁionaﬁwdﬂtﬂ%mwm@ mieyR- 00k 2i1d R%@e% 10(7)"“ microwave

'Talb\e Ofmsd SESPERIdH & lstar@téé'\Mﬂb' ki n@rmmﬁte@ 5nthhen 0.319 g
neS| um chl ori de (or

%%W'bﬁr‘éﬁ%ﬂ“’é’"ﬂﬁvthrS %ft{r%eotcﬁi’zé Re E?f {Guls{9-23 mmal) and
U'@Qﬁ'@ A aen. brgﬁl%h%ﬁylbhb%ihlde? CQQ’aG@n{ Mdafonteh @1 @eol) are

and a sol ution (0. 327 rml) of
nﬁt‘W?‘&%’ﬁ@@ﬁ@ln 600 n of tetrahydrofuran i s added

sl oW Y The sealed tube is placed in a microwave (CEM apparatus, Discover model)
and the mixture is heated under pressure at 90°C for 60 minutes (P = 100W) and then
cooled and evaporated to dryness. The residue is taken up with ethyl acetate and the
organic phase is washed successively with saturated ‘NaHCO,,q and then saturated
NaCl,,, dried over sodium sulphate, filtered, and concentrated under vacuum. The
residue obtained is purified by silica chromatography (elution with a dichloro-
methane:methanol gradient, 98:2 to 95:5). 0.412 g of the expected product is obtained
in the form of a pale yellow solid.

Melting point = 263°C. MH" = 357. Yield = 52%.
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(exothermc). The mxture is stirred for 1 hour at 2C

and i s then poured over an 15 ice/saturated NH4Cl aq

m xture. The subsequent m xture is extracted with

ether and the organic phases are then conbined, dried

oWV&D 280RI00F3Sul phate, filtered, and concentr BEEHFR2008/000793
under limted vacuum The expegted product is obtained

in the formof 38 g of a browi oil (quantitative

crude yHHMR (DMSQ:HE, 400Mtt] dvin tphon)t 5 $UBS ésjuemit], very broad); 11.00

ri at i th e
(15 1o, Ao Bodele i B s T ) 58 (el 40 (m.
-$H)/IB-%~8/BD]{rN;m1. Iz;el (d, 3HR ROl -16H)j 1.9 B5 (m, 8H); 1.25 (t, 3H).
ro-1, 8-naphthyrid ine-3-carboxam d e A suspension of 3
g (10.69 mmol) of
2 ami nEximplel 03:0-(1)-RiAmyi hoN-auhyhy-l(3-hydmcy-4-methoxy-3 -methylbut-1-

o1 ket HoRBET A Mo A Aap ARG e e e AmdF o

n’(Ccrm@:;Lm\dmceay ube. This suspension is sparged with
argon for 10 mnutes and then 1.83 g of

(t)-1-met hoxy- 2- net hyl - 3- but yn-2-of (16.03 mmol ),
0. 0&l1:Prepartlibn 4fQ+X B-retadxy-BimetHii- S-Bﬁtyg 26!

ot ) SR B BRI B = himerinly " euaiiobls” Saion ot 05 VP ethyny
pi'nagﬂ%lsufrﬁ cﬁloﬁ'ﬁé (mumtnde\y ernteéraﬁpdram(rjm a’guan irltb mme'eunetcked flask
e mxture .I.s unde ressure
ok, The A dion b <SogUR2 Capi edse aBl 4 Asgiion of 30
e(\oacmrrabledoft @néihoo@esaoné' hlen raeelnduef I tetralgidesTurap ish ided slowly

clstbeetiet Theomitira i SHifed JPh A bt 3 BE anp ob dhen Gotfsatover ar

Siadisaturated Dlhﬁ()k;‘q mixtdre €T Iﬁisubaﬁqhem@ Aréaoie g egdadiddiRith ether and the

CRRMNE oon 4 S, SO A g " s, or

ek it Tegerte Bt L SHEHALh o om o
t he

S8 8 bt (KPR Ea Frdde Yol RED U6 vy subsequent

ygurlfiestionah ittib nedostepr oduct can be recrystallized from
et hanol, so as to give whi te crystals. Melting point
=211 C M 358. Yield = 65% 1H NWVR (-DVMSO- d6,

400&@ (i}izmamﬁ@fnetm&?l(@ h@ﬁr&(ﬁmﬁgﬁqbw S@nﬁéth)blblﬁaldg)n 1- i/l) -N-methyl-

b‘j’l 85‘21‘)1 4- d;t(n&ir?d 8-t1aqq)thynglng anrquqqylde 4.4 ( q, 2H)
3.5-3. @sﬂs‘ﬁ’e‘ﬁsmﬁH} 3 g418.66¢nmaibf 2-hnfifo-¥-Thiofdd) -ethyi-R-hkthyl-4-oxo-

(ﬂi’ Wﬁf%bn}%at’%thmm%a@ﬁfwa@my@r 2% i PMR{ERN mixture (VIV;

-1/1) is placed in an 80 ml mlcrowave tube. This suspenSIon is spa c?ed with argon for
et hyl - N- et hyl - 4- oxo- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3-c

a?%aaa@\l#% @néd@ﬁﬁoh%g afolkol-Methpxy-2- methyl-3-butyn-2-0l (1603 mmo),
0081g of Cul (043mmol) and 0.375g of bhis(triphenylphosphine)

palladium(ll)dichloride (0.53 mmol) are successively added.

The sealed tube is placed in a microwave oven (CEM apparatus, Discover
model) and the mixture is heated under pressure at 90°C for 60 minutes (P = 100W)
and then cooled and evaporated to dryness. The residue is taken up in an ethyl
acetate/THF mixture and then washed with a 0.1N aqueous HCI solution. The organic
phase is dried over sodium sulphate, filtered, and concentrated under vacuum.

The residue obtained is purified by silica chromatography (solid deposit;
elution with a cyclohexane:ethyl acetate gradient, 30:70 to 20:80). 2.49g of the



4.1: ()-1-Cycl opentyl prop-2-yn-1-ol A solution of 0.87

m of cycl opent anecar boxal dehyde (8.15 nmmol; Al drich)

in 10 mM of tetrahydrofuran is added to 18 nl of a
commercially available 0.5 Msolution 15 of

eWq 2909eQTE3Si um brom de i n tetrahydrofuran (BOTHARA008/000793
Al drich) cool ed beforehand to QC. The mi xture is then
stirred for 2 hours at anbient” tenperature and a

S atpaiciddastodudt ate otainbd k-hElferen ofsa padel pellowTdmdidm xt ure i s

d with I d ic.
R I e S T e
NaCl aqMedinggain w1180 dUHM= 88BpYiakdes 65%) t er ed, and

concent a 931 .
(t)-1- &63"@%éﬁ%ﬁ)fjé’g®%’ %-'BPPF'S: %8?2% A& 1 ygy broad); 11.00
5 f @f, MOTbrandh; s (RreNN8.00I(sWH, Ibréad)y7 &l(d, o), $8%s, 4HR:4.4 (q, 2H);
g%gﬁf&nﬂg,(@-{){]éﬁ:(ﬁfsﬂ)??.%Qt(él,le}ﬁ;' Y9 gyprop-1-yn-1-yl)-
oxo- |, 4-di hydro-1, 8- napht hyri di ne- 3- car boxam de 25 A
SR BL el oo 4 ST A EDIapegg-5 hycroxyprop-t-yn-1y1-1-
1othytiNome i -4-cdorRpltiRydrod, S-paghthgtidmedicamboxamide mM(Compound
of a _dinmethylformam de/triethylamne mxture (VN ;
10 2'.\’8/1(5) is placed in a 10 M mcrowave tube. This
suspension is sparged with argon for 10 m nutes and
t hen

. 931 7.5 mmol) of

(1) -41%-):(,(§15I1‘6%8'9%’9’?%'?6’(9—'%2/%1:01- ol, 0.068 g of Cul (0.36

mr}D: ) da%miloﬂ»d?cﬁ cﬁ?ﬁﬁﬁl gf cﬁﬂ(l)@p(dgtairi@bléﬁb}tkmﬁ@ﬁjﬁbi(aﬁblmmol; Aldrich) in

pa adl u C ori de . are sycces ve .

D et of b hay Frasiseas Brcha wHTHSRLY SElpLied S solution
15 f] @E{\étﬂﬁmgééﬂé%iunﬂ Eﬁ‘c@MGf g’g‘éﬁg‘bhycﬁ@ﬂrafrhe(gmmg[ eA'ISdcs;ich) cooled

eal e under ressure a or nu S =

VpetorenRBY 5 QiCh By a B dhal ST a0t JAUS St BRtperh perature and

r 8 shflligted %otuh@@ of NFE%IQJJI@ akded. Eﬁ@ﬁ'}i)dur%qtgtﬁ&tr@?ted' hfth dethyl acetate

organi c ase | S wasned successi ve W sat ura .

r\ar%t&eaa BRA3oAe WED  GA6d ed ditheg Sdpted solution of

SRECHMdPiEY BO&! shdifmh Eﬁlghﬁé, filrsh, @A0 eendantraRRd unddevadin. 0.931 g

2009/007535 PCT/ FR2008/ 000793 ' 25 vacyum The, resi du

The, due . .
20 o8t Grieyclopeniiran-gintgel 45 obtipednpJhademt ahRyigDE PiMng with a
V\ggia glgzey. chl or omet hane: et hanol gradient, 98:2 to
95:5). 0.73 g of the expected product is obtained in
the formof a pale yellow solid. Melting point = 253C

AT IO g Ut W LR
H?X‘ibﬁ),& ydres1 Bsnapithyriding-3-gareexdmide 1 H, broad), 7.45

25 S,EI) _ 12N23s'usger%3'fpr(_§f’ ’I2 & égbsg nirgéle Q)ﬂQéa%lﬁ%-{'—c}g@g%tl?@-l\g-ﬁilethyl-tl-oxo-

11,gédir@{d,ro[gmnapm@@'w@a@oxam?&e g in’ g ’ rl;lbl " of a

Qiir:%iﬁ[?bﬁﬁérﬁrdé%ewﬁérﬁ?ﬁlé'rﬁixﬁ% Peryy:-B5/Eis pradedtin b 10/t Aicrowave

%t/:b?a This suspension is sparged with argon for 10 minutes and then 0.931g

(7.5 mmol) of (1)-1-cyclopentylprop-2-yn-1-ol, 0.068 g of Cul {0.36 mmol) and 0.125 g

30 of bis(triphenylphosphine) palladium(lf)dichloride (0.18 mmol) are successively added.

The sealed tube is placed in a microwave oven (CEM apparatus, Discover

model) and the mixture is heated under pressure at 80°C for 17 minutes (P = 50 W).

The mixture is evaporated to dryness and the residue is then taken up with ethyl

acetate. The organic phase is washed successively with saturated NaHCO;,, and

35 then saturated NaCl,,, dried over sodium sulphate, filtered, and concentrated under



10 pmethid4-exo-L(pyr
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nmet hyl - 4- oxo- 1- (pyri di n-2-yl net hyl ) -1, 4-di hydro-1, 8-na -

pht hyri di ne- 3- carboxam de (Conmpound No. 47) 5.1:

6- Chl oro-2-[ (pyridin-2-ylnethyl)amno]lnicotinic acid 4

gwad 2@pBealiszbl or oni coti nic acid (20.83 mol , RCAFRRANPS/000793
and 10.74 m of 2- 15 (am norr?ghyl)pyri di ne (104. 17

nol ) are placed in an 80 m al ed tube containing
4Qaduumn fTHeerdsidae t ghngihed Tshpurlﬁedt by a&ilics dheatadgraphyl @€@ion with a

AR AN SUARS, o580 B Y8 0 G FRIGECD prosucs

pétained i thedsrm ampmayelm}sﬁlidon of acetic acid at 10%

aryi n PR s G Petoel < A@hum 4. 35 g of

5 expect ¢d wn@ummw 4o’c)mszusan @sﬁh)lamt e (4,01 THO\ferﬁbroad) 11.00
el | ow powde

6(%H|'|0P'i93§1 [B(ﬁ/(fyﬂ H*hﬁé)oy(ﬁﬁﬂ H%FP%danT A i &bt §-AB¢S. 1H): 4.4 (. 2H);
f B@Qfs 8tf-‘(n2 435, 78 (@f3H)r .85y g, e84 )( L85 3H'jf01 25 angH).

2,4, 6- trlfiuorotr|a2|ne (19.57 mmol ) are
added succeSS|ver to a suspension of 4. 3 g of
6- chl OEQarﬁp[e(?DY(ﬁ-iﬂJaﬁnn&? ns@ Wdiaﬂllllﬁétﬁbﬁfl-hfihﬁmylﬁmq -yn-1-yl)-N-
acid (16.31 nmmo hl or onet hane,

n
A methelsdd-hyaisot SaPPEREINAE g o
aparbokemide @oripcRhefRL Ane/ i ce- cold water mixture is
added. The organic phase is washed 3 tinmes with
ice-cold NaHCO3ag and then dried over Na2SO4,
filtgef; QidChI@f&ﬁZ-{{Fmﬂtzfyﬂﬁ@tﬁyM{jﬂﬁﬁ%]n}b@ﬁMdEbld 3.97 g of

Eéf’,egt e B S igyoronicatia. e 42Rah Mond O alri2hy 2R IG5 of 2-

m&hétﬂ{zl?ywdﬂét(w AR NS &re( BM&édjErﬂaﬁ‘Bl?) |nﬂﬁ$ehbe|d)tuﬁe £ontaining

ht hyri di -car bhox

(ﬁ% et rifRsioptagel. Soei 'E]Pﬁqﬁ%‘? .ha%teatat 61085 I?Vﬁwév #d ggporated to

%n@é@ FHe redid ROk AW pEn V\Fa@eraarﬁcthélhlﬂﬁre i€ a6idfed b9 pouring in an
(13.36 mml ) of

C, of 1.31 N- e
a@@tegﬁg @glu@gm @ggp%ta: aed Gt dprfg The p_[egylta)'/ %@omtecggy filtration and,

aé‘ﬁdeJRrg g AidFEbibA LiRddredre@uceM 2008/ ABEIP3f expected product are
PCI/ FR2008/ 000793 26 Stirring is continued at this

20 t ebipiapainithe fergr oftacypllayipewesr ifdd FHEM)a sol ution of

3.55 ¢ (493mm|) of

6- chl oro- 2- [ 5 ridin-2-yl met hyl ) am no] ni coti noyl
flud?: &eChlﬁroz (RyridiyT-2-yimetayhiaminelnieaineyefivasidgdded. The

medi um bs r’rﬁtd)fr frieth Yﬁﬁé" (9§t31 "i‘ﬁm@l‘}'bérﬁiml G‘EQHPSf Qt416 ﬁlflé.lgrn/)tnazme

and then 0. ') of sodium hydride at
i @%ﬁ?d@doir)raa%aﬂ @@esss,vei;t for2 pHgpension @ﬁf‘@rﬁjéﬂe'&hbf%?i(wﬂdm-

25 tfmtl‘:‘&l)‘éﬁﬁn Rikotinid tid 'Y‘I@%erﬁmo N tgbehﬁl bhegiéi@eine®MHane. The

ture 1s dure onto ice and e su seg_@nnt m Xture
i @lxéw’ﬁoﬁ sﬁlréeﬂ fob 1aus ab ambiemt éﬁmmqtu&;e@,d (@ flishlogamethanefice-

- (%I'rvgatt&?rgfr’r{l@(én it Whded NGB SEAME RkSe iiS WaSREACHMBY with ice-cold
NaHCOQ3.q and then dried over Na,SO,, filtered, and concentrated under vacuum,

3.97 g of expected product are obtained in the form of an orange solid. Yield = 92%.

5.3: 2-Amino-7-chloro-N-methyl-4-oxo-1-(pyridin-2-yimethyl)-1,4-dihydro-1,8-
naphthyridine-3-carboxamide
1.12 g (28.06 mmol} of sodium hydride at 60% in mineral oil are added,
fractionwise, 1o a solution, cooled to 0-5°C, of 1.31 g (13.36 mmol) of N-methylcyano-

35 acetamide (prepared according to 1.3) in 20 mi of anhydrous dimethylformamide.



after drying in an oven, 3.98 g of the expected

product are obtained in the formof a beige solid.

MH = 344. Yield = 87% 10 1H NWVR (DVMSO d6, 400MHz, 5

in ppm: 8 9.20 (s, < 1H, very broad); 8.85 (s, 1H)'

80 200v/007885, 8.10-7.85 (m 2H, broad); 7.80PC3I/FR2008/000793
7 7.75 (s, 1 H, broad); 6.9%6(d, 1 H; 4.90 (s,

2H); 2.95 (s, 3H). 5.4:

(B‘tlﬁ'm@ﬂ’s ﬁ@ntﬁméa-dﬂ)fﬂs typetators 100 Xeh Mirmdshandoiiien a solution of 3.55 g

T B et - EHaE R 2 T agyramingiaaiash,fupiedo 20 m o

aﬁtﬁétﬁwmdmudemd aaeéd. q1hledﬁeaﬂumlj§ ptirfe @rermﬁht]atgamtflent temperature

2-am no- r

yprgtRsn 05 aPh DRI of Saghinpriienal 80%aienadded fractionvise.
5 ( %tlﬂ%g”ﬁ‘ﬂohtuhdedaatmm@ tHnﬁae@éture’Zfbrni h@lﬁr minutes, and then the reaction
di met hyl f or mam de of trieth Iam

p U s POUTROBNRICE LI b MRe 'Sﬁsgdﬁeﬁst%ﬁ 7§ with an

SRaLERE MIitlnasfaretieaidtdierny. 'H‘%Bpr@c@ftaté)ls Iscfted by filtration and,

gg%tgr? @Kl@é I%r vean%uggtg{cgztl% ex;aﬁc%eds product E}re o%talned l% tRe form of a

bk sofid avmr :pbmphélae)gya)ol adi un(11)di chl ori de (0.15

nmol) are succeSS| ve added The sealed t

mol i '
10 I aced THINMRIPMSGRIEE AQMYr. SCERPERIRP 2P (%, < ﬁgs\telgy(,g;oad) 8.85 (s,
m?rﬂl '93@1(91@# ﬂi)ea %M&E&%'m esHasr. Umtﬁﬁmﬁe?ew 8 Habrod8§ 6.90 (d,

mnutes (P = and then cooled and
eOb‘ﬁ)dY%\Q@dZHbde%e@é) The residue is taken up in
ethyl acetate 25 and water. The aqueous phase is
extracted with eth acetate and t

or ganftc Blraaingr’, d’tYHfﬂXMe'dme&‘PP‘lté'la n"gQSFéY'b'éiohmjﬂnyﬂ ~N-methyl-4-0x0-
15S '41(9{7\% 2 yirhétﬁﬂi ¢¢d|ﬁ§f&i‘o-q @ﬁﬁ?ﬁﬁy%ﬁ@ 3-EHHSaNRae! Hmroa_lﬂ&lde

due obtal ned purl by 'silica chromato

(soI i dAdepusPEDSioN eI°ut ilgh \ﬂft R-amninpZ cghigredtome %%34 ~(pyridin-2-
gyﬁﬁgtﬁf‘ﬁ 4%1@4&1 8- ﬂébh%ﬁéiﬁ@-ﬁ@arbo&faﬁﬁ‘de 3 oY WirAdl) M a Fxture of

i h et expected product is obtained in

t R@ Fm[oiafmdtﬁﬁe’fbwf)ﬂ'éﬂ"ﬁ@wes and ¢5.7vel| of Adpthdamine=is) placed vpy an 80 ml

mi%gwg\)g ﬁ]b%sﬂ(n@s@sp%n{{: ver%? ar@oﬁfgg thef 0@98 g of (+)—1-

bnwdd)w 28mBhyIs3-BBty(18-ol XH)36 ramol), 0.655 graf il dad mm0|79nd 0.102g

N o

(s, 3HThe\48ald0ebe (Y PESetUT/aFRIDOSINGOORIG(CEN apparatus, Discover
(Ef'?ogg!&%ng th mnftHrel is ;ne?'@dhy er P(res&ure art aBQ;’% ftﬂ'%ﬁ rgbntu:cef_ SI/’n= 100W)

- &ng then cooled and evaporated to dryness The re5|due is taken up in ethyl acetate

25 aﬁgwéég fl%oﬁcﬁwjl\%é pﬂ%?é’ gé?%r%gt%d W%Wr 'chaEée(s?*urﬁésf bé%athen the

( prgznypreses at gonhined -dyind 2vel solin Sulphatel filtdred anid concentrated
et h?éw gﬁg{_‘}esi um chloride in tetrahydrofuran (31.90

ich) is diluted with 50 m of
t et r ahfHe aksidae cbigineéddn poibkd dyt sili@C.chBgatography (solid deposit,

elution with a CH.Cl,/MeOH/NH,OHaq gradient, 98/2/0.2 to 95/5/0.5). After trituration

30 inether, 0.425 g of expected product is obtained in the form of a yellow solid.

Melting point = 169°C. MH" = 422. Yield = 35%.

1H NMR (DMSO-d6, 400MHz, & in ppm): & 11.65 (s, < 1H, very broad); 11.00
(q, 1H, broad); 8.50-8.35 (m, 2H); 8.00 (s, 1H, broad); 7.75 (ddd,- 1H); 7.45-7.20 {m,
35 3H); 5.80 (s, 2H, broad); 5.70 (s, 1H); 3.45-3.25 (m+s, 5H); 2.80 (d, 3H); 1.40 (s, 3H).



pyrazi n-2-yl et hanone (24.56 mmol, Lancaster) are then

added in several fractions, and the mxture is

stirred at OC for 4 hours. The m xture is cool ed once

again with an 10 ice bath and a solution of NH4Claq is
ald2@089/00W585 The mixture is extracted tw ce RCTIFR2008/000793
et hyl acetate and the organi c phases are then

conmbi ned, dried over sodium sdl’phate, filtered, and
concentrat ed under vacuum The oily residue obtained

is purifi by, si\lj ¢a. chr t ) lution W th
cyclonEsamelecr T2 Ang- PR BV sy Sprafe wbgt-F-yn-1-yi)-
aNemeth§l-¢-oxb-1,éelilpdpo ot A aphithsitidinesd-earddikamidel(Gompduad No. 48)
formof a yellowoil 15 (yield = 80%. 6.2:

()-2- Am no- 1-et hyl - 7- (3- hydr oxy- 3- pyr azi n- 2-yl but -

5 1-yr6-1- yl ) - (B-Zefyrydin2- 01 0-3-yn-2-ol

10

15

20

25

30

35

L, 4 di hydr o don o ”af’gﬁ-.h r|rh%'%ﬁ‘3es|%@ SRR AT EShyafofuran (31.90 mmol,

suspe
2Aldnth)0|s7dflohidowm Isoeﬁ!huﬂ teNaﬁ?&irbMI'arﬁa@d(%e?Dcooled to 0°C 3g of 1-

é’?ﬁag'ﬂ%ﬁ’?%ﬁéw &2% &a%%@stgr %rrg o erb |agg%qj in ﬁe\éerilofractlons

rﬁndnhe][rmxmm‘;‘stsﬂbed all D‘ICSfog ASRRBRS TAS gnﬁtuﬁaol@fcgﬁléd \Whtdagain with an
n, for n t

( fg %amrﬁ’zﬁ ﬁg'éf' %‘d\ﬁ%& 5 %p%ﬁ 5? vouzﬂ f%famure 5 B@gcigddyice with

Gethyl(Re e mliﬂ)’ch)e @gshi® pﬂé?éiesgar@ihd@i cﬁ:\(ﬁb‘mdlh anyd BYersRhiuRtiulphate,

gt =30 el ot Brdolteeilg lainagia e by si

oarmn(ategrdpapnelUMmmtha BeddHXan&BHe] écemé gra@ienﬂ m)@oeto 50:50)

e 0 § ot T exBRaIRE rSe A ohinel i PBY giha Yellow ol

nlybetdsr 80%% evaporated to dryness and the residue is
taken up with ethyl acetate. The organic phase is
washed successively with saturated NaHCC3aqg t hen

sat great(€eb- Nﬂﬁh’cﬁ%tr@l vq@hguﬁwsqﬂrazm 2QIbsitth phRat-|)-N-methyl-4-oxo-

ity 1 B gpF YR BF=kepP R chy omat ogr aphy

( eI ut ifo QuSMehbloﬂ dﬂI1@k335®ﬁﬁ&ﬁm-ﬁﬁiﬁdﬂﬂ@hloﬂi’-'ﬂ-@tf@ﬂﬂvmethyl-4-oxo-
t he i npure expected

P vk BRp I by PO e OB oY 8. RV HBikure. (VA
m,ﬁlﬂf is piidedin bS1 0GAN hicRshvavd ttuty/ T$|is| é&ﬁe%mﬂ‘%parged with argon for
1 roma{? %naggéhé%utl on with a ohexane; e

dhigttes 28 Oéét)t?opxraz_m@yy@ﬁ@ yrf-?ﬁia{ﬁ %»4 mmod)e@ 068 g of

f (B30 emh e
N S R bl ko

migelhgiesuccessivelyadd = 393. Yield = 4.9% 1H NWR
E; DVBOTHE, sehftMdbe iSi déE'Th ‘a ﬁnéréwZ\ﬁe 6§en YCEM aﬁé{ﬂ’é‘cus Discover
road); 11.00 , H, broad .
Inquel gnqoth(edmnéurgb is gegt@d(gnde]j p[eswrgaai) B07C 4f9r (21 45]jn|nutes
f\ﬁ?r 3 @turn“io”'ar%ﬁrent?'fgmpgraﬁe(ﬁ‘)e r?hbpturellssgragaﬁrated to
dryn’ess and the reS|due is taken up with ethyl acetate. The organic phase is washed
successively with saturated NaHCO;., then saturated NaCl,, dried over sodium
sulphate, filtered, and concentrated under vacuum. The residue obtained is purified by
sitica chromatography (elution with a dichloromethane:methanol gradient, 100:0 to
98:2). 0.2 g of the impure expected product is obtained in the form of a brown solid. A
further purification is carried out by silica column chromatography (elution with a
cyclohexane:ethyl acetate gradient, 20:80 to 0:100) and, finally, 0.068 g of expected
product is obtained in the form of a yellow solid.



5 " Exanple 7:

()-2-Am no-7-(3-cycl opropyl 3- hydr oxy- 4- met hoxybut - 1-y

n-1- yl)-1-ethyl-N-methyl -4-oxo-1,4-di hydro-1, 8-nap

ht hyri dlne- 3- car boxam de (Conpound No. 50) 7. 1:
(WQM@D@&C’@WI 1 - met hoxybut - 3-yn-2-ol 10 7 PCTIFR2008/000793
N- Met hoxy- N- net hyl - 2- net hoxya% am de 35.96 m of
triethylam ne (258 nmol), followed by a solution of 14

g of Mth@mdetgﬁlﬁehﬂﬂblr FARO3( Kelti + 419%.129 mmol ) in

2o PR IBABCTR A ¥ B BOPS 1178 B SOt 1.0
ofq, 18, drodd )p B @nget hid) 8.6 hetH); &. 4]13(d TihD; &0Rt(sr tH, lsroad); 7.40 (d,
t t
ah‘b eeﬁgs { emﬂgraﬂi‘ éHYVE }gﬂaéh?mwﬁ %)lfl &éora@ nadged
5 3nd aheceﬁ heoor gani ¢ phase Ifls| }A/gfged \glnt hc\glat er,
o S RSP AT o el bb RSl RS PRSBhRRUEH 1 -yn-
| gl)i1RethiyBNmethyba-oxok1,4vdilnftiro<,8-nagsitthyritinet8-carboxamide

swsequenlt[ kg%rp f| cation (crude yield = 76%. 20 7.1.2:

rimet hyl silyl)but-3-yn-2-one A solution
of 121 KE)—MCyefoptoﬁthﬂ'ejﬂm@dymeagzmmdlene (103. 62 mmol )
in 250 tetr drofuyran is cooled to -70C and
104 hen” of g MmespoR A Hien R SR e B eB st i (103, 62

P b8 e f%r&%ﬁ%‘r%ﬁﬁﬂt%%ﬂmgbs Hetieinbgia Tofiigh obr 149 o
ofneghédg?aéamﬂ)chwﬂd’et(ﬁkdgelifmmmpymegagﬂl d)éd!cgllﬁﬁarﬁéthmmla)'e added
etra ur i s added rapi .. purin
b Zrlvien, ore NS GiabfibloRirahe  AidGetondd b ggo m o
161t behbcdmbtba‘iehcdcsed E:niW;Ed' hemdixtune isngtiatedrier B&oust\irmllee!ilowmg it to
& P e e ARgafte A TRERI Rl ¢t ' B A0 fibnghe organic
t pm isi wdshet lwith wstet, adried dvee sOdlgﬂﬂslﬂpfﬁﬁ@,Sfﬁl‘EreU eund concentrated
CBPI eérs(sgu.g{ng d1 ﬂ‘%ggf %o)évﬂﬁe rﬁ’[ﬁstdcligu gul @?r}gltilgd in he form gf' anac?lpwhich is

mesdtowithobit émﬁdeqeémwuﬁfldaﬁbhwudéiylyﬂ 276E are obt ai ned
inthe formof a light brown oil which is used

wi t hout subsequent purification (crude yield = 80%.
7.1.3: 7.1.2: 1-Methoxy-4-(trimethylsilyl)but-3-yn-2-one

(8) 2 DI BRoRLa 45 FE LU i AL A B 5 B0 i o
bfe@ﬁhytﬁoﬁ.l?aﬁw é&:dﬂﬁd to AIC &tt) thah 4. m:ldedf b Ol & M5 §dIUtidnosf n-Buli
isled A TR S oa o 5 45 e e
25 1464 nmheaf aetélﬁjtponﬂm! ITB><IT4Lg_” €ofl S\I—ﬁ'tdtﬁdx?m AettdRirtsthoxyacetamide
t&gpﬁ%rrﬁﬁ'n%) in OZ\éSrn'rﬁ o% tra%ydrdfuran IS added rapidly. During the addition, the
temperature rises to -50°C, and then the cold bath is removed and the mixture is
stirred for 2 hours at ambient temperature. A 1N solution of HCl,, is added and then
extraction is carried out 4 times with ethyl acetate. The organic phases are combined,

30 dried over sodium sulphate, filtered, and concentrated under vacuum. 13.4 g of 1-
methoxy-4-(trimethylsilyl)but-3-yn-2-one are ;o'btained in the form of a light brown oil

20

which is used without subsequent purification (crude yield = 80%).

7.1.3: (x)-2-Cyclopropyl-1-methoxy-4-(trimethylsilyl)but-3-yn-2-ol
35 52.85 ml of 0.5 M cyclopropylmagnesium bromide (26.43 mmol, ‘Aldrich) are
added to a solution of 3 g of 1-methoxy-4-(trimethylsilyl)but-3-yn-2-one (17.62 mmol)



cooled with a water/ice bath and a solution of NH4CI aq

and ethyl acetate is added. The mxture is extracted

3 times with ethyl acetate and the organic phases are

then conbined, dried over sodium sul phate, filtered,

alD eopmenrTa3at ed under vacuum The 5 oily resPGU&RZ08/000793
purified by silica colum chr t ography, el ution

being carried out with a cycl®@hexane: ethyl acetate
gimattiCant of tif): Dhe mixBlread stirssnl atsantitderdbemperatird ogeraight and is then

CHRTEbMD rteTiRs RS A SSRGSl PRUE Y 5l isggdded. The
i mixtime ikoexinactedad tiomds, with tdthyd gdetdtel andf thBloanidé(phases are then
7.1, 4 (t)-2- I =] h but - 3-yn-2-0ol 10.9
BBty e Y paPi Rt TS it lnde ouum. The

S soilyutesidoe &f purifiéd by silieh column chromatography, elution being carried out with
b sy PSRRI oAt LI (el A o7 b BT ¥ of )2
stydapeobydd enathgh-4-atrimettyistiyibut-Grpe2-alt inrtae farireofnmt bignvath a yield
' aporated off and the residue is taken up with an

i S 8
e?fh%)"/'acet ate/water m xture. The 15 product is
extracted 3 times with ethyl acetate and the organic

hases are then oxbi.ned ried over.sodi um sul phat e,
10 fpi ltered, a &%5#2%5&?‘%’%‘?8@"3%8 OWX%'EIST’H"' ‘¥ 434 S of
() - 2- cyab omy ofiyydtaskiume tivbsiate t(0.88 ymmal) ate adied b aisokdion of 1.67 g
Laf?@-?gi:lgfgw%?léﬁhlégm%? ?(H%tﬁﬁg}gyl)gﬁggg%?h% mmol) in methanol,
(&nd 2hé\nmixturd - i§ 3stirpec] opemiyyt -a3- Aybieok teriparatune@x Thelt méthanol is
Y '%d s gytli_ idus is tak ' | acetat i Th
I\E‘f?é’f’ﬁif 1 5if 205°1e Je9YR, 8K 4P MBI ey ResLe gwalgrypiiyre. The
15 ni)tdduc’fﬁissemﬁleteﬁi EninﬁshQ:tHKel_tIgll (afr.:elfiv&i1 rand| the adrganic phases are then
2-am.no; 75chl oro- 1- et hyl - t -
2 SAaBie, ket Bt ot SuieNoPe, ibees ang, eesniratsd ypdgr vacuum.
n.484 ﬁa:l:fc(fs)_-ﬁcglplmrolofl-1—rgémkmdt-ggmrmnﬁ i@a)mmdezsinﬁgmeotbrrrzl 5of an oil
tril et a e IS ac, dn,a \ owave t ube.
aee toREkERen et paS AR Gidaidl SO, 16 i i es
and then 0.433g of ()-2
20 ;yglc % {'@,t)%ﬂﬁp%?ﬁﬁ%lo%@@é@h (9?():/%-'49%& MRiokit-1 3 80)-1-ethyl-
sz?%th?IﬂhW’l ,ﬂfm@ﬂfd-ﬁ,[e)na@ﬁghygﬁihg_ﬁ(dakbdidiaﬁﬁd@r ibde. (0.08
nmo re sucgces \/ a ed. seal e upe |
o R issaiiia SubdE o EeE P ohaRn i e-chigrE sty N-methyl-4-
g&(gﬂ‘p,d@iﬁggﬁﬂﬁ,slr?ﬁhmﬁdih@-gbdaﬂ)dﬁ@tc%d ﬁﬂdﬂf mlrxﬁgsurcg ag.4ml of
(0] m Nnut es = o an en Coo an(
B PBEEe Ao of RN ARIng Js RSbenR i, Il oirpwave tube.
25 etrhylsusmltoaut R @gmﬂgt etdtmitﬁltr@gcsﬁ Ngorp’fm%ﬁnﬂtjtﬁs &g hﬁtdn 0.133 of (t)-2-
successi| v W sat urate a en S ur
NEloRToRY Ty B L i GhAISTRROD: 934 ab doub 17 mmol) and
cQOSEHt I af edig{iPRényiptRephine) ThRldEShdn@cibic Ngd.08snmol)  are

purifred by silica chromatography, elution being 35
%P?%Ve&%d%pt h a di chl or onet hane: met hanol gradi ent,

100: 0 tHe 9ezlsd tiiet R plhdddt I AtrhitRwale \Mer QBBAM 8FSat8tus, Discover
PCT/ FR2008/000793 | )

30 model) and the mixture is heated under pressure at 80°C for 30 minutes (P = 50 W)
and then cooled and evaporated to dryness. The residue is taken up with ethyl
acetate and the organic phase is washed successively with saturated NaHCO3,, then
saturated NaCl,q, dried over sodium sulphate, filtered, and concentrated under
vacuum. The residue obtained is purified by silica chromatography, elution being

35 carried out with a dichloromethane:methanol gradient, 100:0 to 97:3. After trituration in



30 ether and filtration, 0.316 g of the expected

product is obtained in the formof a pale vyellow

solid. Melting point = 208C. MH = 385. Yield = 49%

1H NWVR (DVSO d6, 400MHz, Sin ppm): S 11.75 (s, < 1H,

vy 2bpwan)53511. 00 5 (q, 1 H, broad); 8. 45 (BCTARAH008/000793
8.00 (s, 1 H, broad); 74O(d3 5.60 (s, 1 H);

4.4 (q, 2H): 3.50 (s, 2H): 3.%0 (s 3H); 2.75 (d,

3kdher an@ fitiation, 3316 § ob 2. é(p(en‘qedébrbduct isEoistaiobe irBthe form of a pale
(}- ﬁ)-wAs[Bi"Qo- 1-cycl opentyl - 7- (3, 4- di hydr oxy- 3- net hyl but -

1- yl') - Nieftivgippint 4-2080C IMH* didggdyYieidls 8%apht hyri di ne- 3-c¢

()2 TGRSO IRAOHIE g Shrcirit 783§ . vey broaa): 11.00

5 aYcPH'tI-FitBFc%dP 8545Md3 PHY18., mﬁ(soﬂ Heﬁrbmyir magg emwmsoqu OH)p44 (q, 2H);
etra rofuran_is
t Boury Ao D e nerheh T g0t BT (osehi uti on

of hydroxyacetone in 200 m of tetrahydrofuran is than
added and the m xture is stirred at anbi ent

t enper Examplef 8y (33-2nAmine-1 Tiyelopeattli7dd.4dikydraxyr3rmethylbut-1-yn-

cqqlhe . . Hh¥A5d dedidel he
q%)ugﬁgyié%??gg?‘égmﬁh ?rgss%vﬁt h etﬁ;%ﬂ-%ggtgat eI gnd

10 t HeoropgudiNO. SBhses are then conbined, dried over

sodi um sul phate, filtered, and concentrated under

vacuum (appr oxi matelg 200 nbar). Finally, 20 g of

expect 8d: 0-FMeimtbut-dwaedid-diched in the form of a

brown qi lcom%t&ﬁlg' Svaisse Wstl\bi%Iut%béﬁ%ﬁﬂylmagnesmm chloride in

purification ntitative crude yi el

> teranviotye) ispaivesd its-20I R thengpogled to 0°C. A
152 i@l;}ﬁ’ér{fw tﬁfdﬂi%gﬁ&ttbﬁﬁ 1y @@'nQI c(f?&ra?idr%?ﬂ?bn is"theh b88ed aitfthe mixture

cycl opentyl am ne (351 nmol ) are
pisastisigdiat ambwélt%apetr@tyee Bthelurs. e 4eadiipn gnixiuge s _cooled and then

butabn of ﬁé 118 Y6Ged. SrhE‘?ﬁkt%FB i@téaxi'rQ&Ed QBRI VaitH etﬁﬂd&ce’cate and

evapor ated t 8“r ness. I esi e Is taken up 1n
V\meeprgan@ prmseprayqdben ioombined; Tried qygr seditmsulphatan filtered, and

h
m x uk{gratlego%rwéﬁ(\éb)&ﬁ ?g?f@h?&lrﬁﬂb@héﬁ@ oro?/ r%"ﬁ 209 of expected
20 optpdncicanehettaipediire theofaninnefor berwredil, ovhieh iodseshivithout subsequent
sghmfl& (c{u'ahﬁt ﬁ\%dcmé{gel‘a ncentrated 30 under vacuum
T i d

€ SO esi ue 'S irated in an et her/pent ane
m xture so as to give 5 g of expected product in the

form O% 26\?/ éﬁ |no\g?élﬁ§‘en(iﬂj4§]gh|@’dn‘?éoq a%% 5% . 8.3

2- (Am noc ["oronicotinic acid fluoride
0. 34 ni5 g4 ofl 52 Gdidhjoroficelipic dicite (ZBd10r8d, rAldiigh)2and 34.7 ml of

25 nggélaepnsiyla?rmﬁ? ?i_’léf 54 Et‘r%l)o%reﬁoﬁte)ﬁ' nzi‘%' 81 b2 2G5dining 4b mi of tert-

1’on o
ZbQBnDlnd'bycmlmmmtsyheatﬁd D120 peAnighiband evaporated to dryness. The

P%%ﬁﬁ%?%ée%oﬂg S?r’?’ water and the product is acidified by pouring in an agueous
solution of acetic acid at 10%, and the mixture is then extracted with choloroform. The

organic phases are combined, dried over sodium sulphate, filtered, and concentrated
30 under vacuum. The solid residue is triturated in an ether/pentane mixture so as to give

5 g of expected product in the form of an off-white solid (yield = 29.5%).

8.3: 2-(Aminocyclopentyl)-6-chloronicotinic acid fluoride
0.34 mt (4.15 mmol) of pyridine and 0.53 ml (6.23 mmol) of 2,4,6-trifluoro-
35 triazine are added to a suspension of 1.0 g {4.15 mmol) of 2-(aminocyclopentyl)-6-



31 chloronicotinic acid in 12 m of dichloronethane.

The m xture is stirred for 2 hours at anbient

tenperature and then diluted with dichl oromethane. The
organi ¢ phase is washed twice with an ice-cold
s&VQ2009/007538aHCO33q and then dried over Na2SBCT/FR2008/000793
filtered, and concentrated undgr reduced pressure. 1 g

of product is obtained in the formof a brown oil,
Wehiotoriicotinisextid immetinbofedighlonometteneeXhe siidpre is stirred for 2 hours at
Séﬁ‘@?erpgf%' ¥?era&{%%§d t%c'ar? ldquteye WIEoglcﬁ\ogoometHane ﬁle organic phase is
Sv\{ash@h ihaice -vath( aryadeeq:mmswuaom rm@)Na:HQIysgd dndhthen driexy aner- Na,S0,,

h
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5 dl‘cmn df, 8- braphbihywhidh e uSed: mirhediatelydia the 348t gtep 8Quantitative crude
mglgb)d of sodium hydride at 60%in mneral oil is

in small anmounts, to a solution, cooled to
0-5C, of 0.427 g (4 36 mmol ) of N nethylcyano- 15
aceta nde |bedin 1.3) in 10 m of
anhyd%ﬁh%? ﬁ% ‘hydrogen i s being given

off, the m xture |s stlrred for 10 m nutes at anbi ent

10 t emper gt uren 1@%5—? (gye gt:l)e% Iaall'ﬁmo)nB pync? n;ﬁ]c‘?-cyano-é-Hilclirg)r(]y-N-

of 1.0%§ (4
(mahwewbmenﬁqd - BaniieeT-ehlben cyticpentyl-MN-ethgl-4-dgo11M-dihydro-

98 %D&F Fenaded and the nediumis stirred
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amilenrgreamnhisoﬁtﬁreﬂ- ayagmmrttambeﬂélturétfby - h(bgexm izé Afrgd(mﬁimmol) of
0- ne ca eareotalne
20 ps ﬁ}yg%é%gﬁé&é. 'He{'ﬁ'f‘%ﬁa[ oi @on%dd ansl thg; TResture &Ptar%ih gt ambient
-&Weﬁ&l&r@tdﬂerd&mﬁtﬁy#eaéhmﬁuré@pdw% Qvé’rlai% ice/0.1 I\ll Hk(;‘llacl mixture
ne- 3- conmer ci a avai
S M b Giplia s et Bt Mialoe, Me Ansnaeit Jaler Snd dying in an
t @tsnam digototl raargré&mébs srm@l corBlsting CHY) al D/1a06IRIrd beas -[6-chioro-2-
s&ytlon of 1%4’8&1"'{) mxt re described in
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eratuyre and then a 0. 1N aqueous sol ution of
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Method B (point 8.5 hereinafter).

30 8.5: 2-Amino-7-chloro-1-cyclopentyl-N-methyl-4-oxo-1,4-dihydro-1,8-
naphthyridine-3-carboxamide
A commercially available 1.0M solution of potassium tert-butoxide in
tetrahydrofuran (7.48 mmol; Aldrich) is added to a solution of 1.2 g of the mixture
described in 8.4 (3.74 mmol) in 40 ml of anhydrous tetrahydrofuran. The mixture is
35 stirred for 15 minutes at ambient temperature and then a 0.1N aqueous solution of



32 HO aq is added and the m xture is extracted tw ce

with ethyl acetate. The organic phases are dried over

sodi um sul phate, filtered, and concentrated under

vacuum After trituration in ether and drying in an

oV 2009/887%85%f expected product is obtained PCA/RRRH08/000793
formof a yellow solid (yi eId3244°/<) Mel ting point =
256-258C. MH = 321. 5 8.6:

( HCI2-ig\eidded Bndytbe opistwry lis Bxifacted dving dvithxgthgl acatalel Bbe organic

203 9 i over s suiphate, Siteg, o conoepiated, yoder vaouum

dAﬂerlEBngraﬁon in ether and drylng in an oven, 0.53 g of expected product is obtained
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p(f.34 mﬁtbi)tﬂncS'l BV gaofdilﬁi(mmewmhfanné)smﬂtladludéiﬂ))dk:hbridé {267 mmol)

Bl Wkl R i S G NAEL R B U oo an
15 gthedi enhcerfr@ted tumd@0: Educab wecutm. gThe @skiug cualf taken up in a

I\@xtﬂﬁ 03%%%%{ R]rﬂ%%érgéﬂe}\ﬁ?%ﬂb?%gta?gn@? tﬁj ege% § iogq_'omﬁohd are

( OBIBed 6whidb (\plzrifie8 bynsilzandhrorbatbdiraPhy ¢solid debipsit afitar solubilization

b{goadg g‘ejtga%gdr{a uqaqg?ﬁ;_ljlanblr Ogl%ﬂfrg 14%n9d’ té rfl) @tlé‘f with a

3d|éﬁ|orc(mlatha'}+é)(met21a&61 dreidiedt)99: ta38@20) §anas4bl)give?7 @5 af 8xpected
H). 1.4 (s, 3H). 25 Table 1
20 mﬁF"SHC%Fle fﬂgn °T?Bén}P§PE% the chenical structures and

t he phpeltiaglpoint=@ior*CedHOE Mn’ﬁiemwndsb?f formul a

) accordi t ' ntion i a

ot er't A NURIp i oF AIDVHE. B molBib i b7 R ke 11.05
t@gﬂt—hgroaﬁyrm@(dmmg 7.6B6qbe19; vE @, QH) ca/cs (ral ki), 5.0 teheH); 3.45

B 220 B B et 0 R St 1 . 300

25 are, respectlvely, _mathyl and ethyl groups - in the

"salt"_colum, " ound in the formof a ee
base, We‘lagvhlch foIIows ||Iustra es the chemical structures and tYne physical

properties of some compounds of formula (I) according to the invention. In this table:
- the asterisk "*" indicates, in the case where R; and R; together form a ring
(heterocycle or cycloalkyl), the carbon through which said ring is attached to the
30 adjacent carbon of the acetylene bond,
- Me and Et are, respectively, methyl and ethyl groups,
- in the “salt” column, “-" is @a compound in the form of a free base, whereas
“HCI" is a compound in hydrochloride form, _
- the Mp column indicates the melting point, in °C, of the compound, and
35 - in the LC/MS column, the following are successively indicated: the analytical



"HCI" is a conmpound in hydrochloride form - the M

columm indicates the nelting point, in C, of the

compound, and 35 - in the LC M5 colunm, the follow ng

are successively indicated: the analytical W
20Q/200998B5FCT/ FR2008/ 000793 33 hi gh per f or iPQT¢ERR2008/000793
i qui d chromat ography net hod Lbi\fd (A, Bor O and

detailed below, the retentiontine of the conpound

e hjghemssioomamcentiquist ehsomatography métiibdgesed (AdBrarid)iand delmjled below,

TR SRESH We coEnd o isp S Ry e L SBE S, Rk dontiied
s by weask sBectABMIHEA (1000/0.5); flow rate = 0.5 m/mn

G adi ent : "i&%‘ﬁ’\(o mn) to 0/100 (12 mn) to 0/100 (15
mn) Det'e 220 nM 10 loni zation: ESI+ . Method

5 BCo[Emhmermé‘ﬁmSOmz b 3B 3 gm Sol vent A1 H20 +

TSRV A RPUEEMIFA d?@%é‘\%@'fw-n)so B 0BT A RO ow

Ofatoe A Frmma n) 15 Detecti on 220 nM lonization: ESI+

d mn 3.5 m
S&@/ﬁé?ﬂq k&/%@@tﬂgmﬁﬁﬁf ﬁq,@/ﬁﬁOéjéL RN, flowrate =
OD&tettiomi220 A G adient: 100/0 (0 min) to 0/100 (13
1n)_ to Q/100 (16 mn) Detection: 220 nM | oni zati on:
10 E‘Qr&;ailoql.%iﬁe chiral LC colum, the following are
successi \@lathodBi cated for the 25 optically pure

oun enantionmeric purity > 95%, the anal ytical
gﬁ{ef'é'?n%ht\fémmq%flﬂ‘ chr omat ogr aphy net hod used (D

OBOIEénta'-U H,det 911 b@ﬂcb@ﬂ%lv@mé Ab& +6). qb/oeﬂcogfl ﬂduﬂ?%té?é 1 mi/min
LRe eraqu};& D Ae6/150 45,5 ity to.o7 410 (7.5 My
15 Detection: 220 nM
[onization: ESI+
. Method C:
Column: Kromasil, 50 x 2.1 mm, 3.5 pm
Solvent A; CH,CO.NH, & mM:; solvent B: ACN; flow rate = 0.5 mi/min
20 Gradient: 100/0 (0 min) to 0/100 (13 min) to 0/100 (16 min)
Detection; 220 nM

ionization: ESI+

- in the chiral LC column, the following are successively indicated for the
25 optically pure compounds (enantiomeric purity >95%), the analytical high
performance liquid chromatography method used (D or E) and detailed below, and the
retention time of the compound expressed in minutes.
. Method D:
Column; Chiralpak AD-H, 250 x 4.6 mm, 5 pM
30 Solvent A: 2-propanol/TFA (1000/1); solvent B: heptane/2-propanol (1000/30)
Isocratic: 50% A + 50% B
Flow rate: 0.8 ml/min
Detection: 220 nM
. Method E:
35 Column: Chiralpak AD-H, 250 x 4.6 mm, 5 pM




30 Solvent A: 2-propanol/TFA (1000/1); solvent B:

hept ane/ 2- propanol (1000/30) |Isocratic: 50% A + 50% B
Flowrate: 0.8 m/mn Detection: 220 nM. Method E
35 Colum: Chiral pak AD-H, 250 x 4.6 mm 5 p. MWD
2000/W0ZRVBSFCT/ FR2008/ 000793 34 Sol vent A:  PCT/FR2008/000793
2-propanol / TFA (1000/1); sol veg% B: hept ane/ 2- pr opanol
(1000/30) Isocratic: 20% A + % B Flow rate: 0.8
mSotdent ADR-peapanolit FA2006M); Solvent Bichephanedl-propacd [ L0AY/30)
"Yrois. a | LAl gonpound, () is a conpound in the
fISror%r%F' g(}‘f{}gﬂgt%ﬁé,% xture, (-) is a conmpound in the

f dilow cftetth@miptin cal |y pure | evorotatory enanti oner

( ntioneyic,purity > 959% and (+) is a compound in

t Rk il vy

he optically pure dextrorotatory
Senantioner (enantioneric purity > 95%. In 10 the case

of an optically.pure conpound, the value of the .
opt § car T BESHISHD ERirah A ashts cbRirrfind ek § . compound in the
. bétrme eh g axcentid esigtare, t Qe iscancampoumidi ipnthe ffrmt biethe optically pure
Cc and the solvent used.. In_order to ,obtain the .
oFBRRRy Blihubis TehaTilinets 5 Bl or i pateiaind in the
nifortru plethesopticaljyepire ddextrotatpar etantiemeh (enamtiorperdppyritp» 95%). In
10 g8 R oA B Bout T B Sl S Piasuro o
0207 i ndjrateal witt,036h8681) patehthesed,| thw coatentatio®@ of theicompound
a ressure of 100 bar or an isohexane/ et hanol
(%B&g%)s"i‘{%("iﬂ?ee‘{vmh 0.3% of TFA and a flow rate of
120 m imorder 20 oBairetheedptichiynpare ceravtiproes; thencorasgpbnding racemic

SRR bk 3 PSP hos sl sEhary onese
15 af@hiseipakaAD-eddhorss, 2600v281 e, S usisdidsl mobilerphabe art .
VD 20097007535 Pl ERel 08 a0 85705 30% it a'flow rate of 60 mi/min
at a pressure of 100 bar
or an isohexane/ethanol (70/30) mixture with 0.3% of TFA and
a flow rate of 120 mi/min.
20 After elution and evaporation, each enantiomer is isolated, and the chemical purity
and enantiomeric purity of each are determined by analytical methods known to those
skilled in the art.



OONVRA HO%WNNNH2 R R 3 (1) NoRLRRISR4
Salt LC) Chiral Mp Chirality MSsLC B1 HHE M -
5,0 - 278/ 301 C2 M M M Me - 6.3 - 256/ 329
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5.2 - 256 (t) O357 B 8 Me Et M -
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I €ngxra¢.uat ed on an ELI SA assay by neasuring the
intensity of phosphorylation of the substrate poly
G u-Tyr. The effect of the products is quantified by

Sthe coiMaasureaienbof thi tvrbsiok kineses adtivinhef YBGER-3Amt EMSAY

vl ues " ErE Rl B bERRGRR o0 ot o £T1SA assay by
cmemngathe m’tematygné phbs phbryiation rod thef sm*:rStetpblﬁGQQTyTrM he effect of
g}%_;ﬂljrgérfuéfse{)(%{ur niifle (%ﬁg 8@51 | aEr?ﬁcg]n’l\%r%i%g Of JF éalza_yptlwty of the
oENyEErhF0% ¢HG50M T detelnomathe)l CE0 ealdeactae bmdiuctns @i@téd in DMSO
10 U5hh EaAo R BR ] Sn S FERLS D TR Bl verore e
PTanipOtBYion, THS |dlciities paly Gimmymmberreté (260 pg/an idR@BSvRithout Ca®
fbll MQa‘ngr E P@algrgagbér}%%vgr%n%%n G?% frﬁéac(fmg/g&ogt%g gwép\gplate (for
\/\@ﬁlfmje byna&diSﬁg Bae pf tbé BIBMAr Prudint ]TWSI(’IEB&ITESG Assay kit,
(e pIKHEAT FS S RLbEH R Wi ¥ BHeRe i 84 dnoubated
15 d@m&rglntaj 37601 'Ei"laemdd)wmgldlay fﬁblv&llﬁexé simptiedBy firfig theplate over,
I\%aelﬂeﬁaﬁ?agéﬂ% %‘boﬁﬁ OWB frer so utlon {PB‘%T-E Oad%g}o Tween 20) and dried by
further incubation of the plate for 2 h at 37°C. A 90 pl reaction mixture is deposited
onto each well. This mixture contains the 1X kinase buffer to which 30 uM of ATP and
the inhibitor at the desired concentration have been added. Next, 20 Ml of
20 VEGFR-3-TK (Cell signaling, Ref. 7790), diluted beforehand in the kinase buffer
without ATP, are added (with the exception of the negative control wells, where 20 l
of buffer without enzyme are added). The plates are then incubated with gentle
agitation at ambient temperature for 30 min. After 3 rinses with the buffer solution
(300 pl/well per wash), 100 i of anti-phosphotyrosine—HRP antibody (1/30 000) are
25 added to each well and the plates are again incubated for 30 min at ambient
temperature with gentle agitation. After 3 washes in buffer solution (300 pl/well per
wash), the phosphorylation of the substrate is revealed by adding 100 pl per well of
OPD substrate, 1 OPD tablet and 1 urea tablet in 20 ml of water (extemporaneous
preparation in the dark). After incubation for 7 minutes at ambient temperature and in
30 the dark, the reaction is stopped by adding 100 pl of 1.25 M (2.5N) H,SO, per well,
- and the absarbance is read at 492 nm. The total activity is evaluated by the difference
in optical density obtained on samples incubated in the presence (stimulated) and in

the absence (non-stimulated) of VEGFR-3.
The compounds in accordance with the invention exhibit 1C50 values of less
35 than 10 uM, for most of them less than 1 yM. By way of examples, the IC50 values of
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the inhibitor at the desired concentrati on have been
added. Next, 20 pl of 20 VEGFR-3-TK (Cell signaling,
Ref. 7790), diluted beforehand in the kinase buffer

wi t hout ATP, are added (with the exception of the
N&Yatione/00wses ol well's, where 20 pl  of buffePOWRFRZONB/000793
enzyne are added). The pl ates e then incubated with
gentle agitation at anbient t erature for 30 mn.
Alsbee cdnipolRgsofiidble 1 Be: ibdithAted irsDanlé caeiow, 300 pl / wel |
per wash), 100 pl of anti-phosphotyrosi ne-HRP anti body
(1/30 000) are 25 added to each well and the pl ates
adgb in incubated for 30 min at anmbient tenperature
M T INGOBIEE @O0l tation. |After 3 washes in buffer

ol tdrh&und300 ptdongiM) wer wash), the phosphoryl ation
f tipgpigybstate is reyeal ed by adding 100 pl per well
—OPp substTateyz L OFPD tablet and 1 urea tablet in
20— gfwatgT (e EMpYr aneous preparation in the

ffar kA terTmc tTon for 7 mnutes at anbi ent
enpergfure—and—TH-36—the dark, the reaction is

stoppegs by —atteh n“s}GG pl of 1.25 M (2.5N) H2SO4 per

mﬁ%efba-nce is read at 492 nm The total
ety — 2 v-a-d by the difference in optical
anpl es i ncubated in the presence
n —+te absence (non-stinul ated) of
R-—3._The conptnds{in accordance with the
ibnvent@%n exhibit43 c50]val ues of less 35 than 10 pM
flor_mP% of {heml4ss than 1 NM By way of exanples,
the 1 C8D vallles oP WD 2009/ 007535 PCT/ FR2008/ 000793
45 sor® conpound<?dhf Table 1 are indicated in Table 2
el ow80 Tabl ¢ 2 N8, of [the conpound I C50 (nM Table 1
223 8 46 11 3B8 12 21 16 257 24 6 37 34 46 40
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It therefore appears that the compounds according to the invention have an
inhibitory activity on the VEGFR-3 enzyme; they may therefore be used in the
preparation of medicaments, in particular of medicaments which inhibit VEGFR-3.

Thus, according to another of its aspects, a subject of the invention is
medicaments which comprise a compound of formula (I), or an addifion salt of the
latter with a pharmaceutically acceptable acid or base, or else a hydrate or a solvate,
and also an enantiomer or a diasterecisomer, including a mixture thereof, of the
compound of formula (D).

Ancther aspect of the invention comprises a combination of at least one
compound according to the invention and at least one chemotherapy agent.

Specifically, the compounds of the present invention may be used alone or as
a mixture with at least one chemotherapy agent that may be selected from:

+ alkylating agents,

s intercalating agents,

+ antimicrotubule agents,
e antimitotics,

e antimetabolites,

« antiproliferative agents,

« antibiotics,



10

15

20

25

30

35

60 43 62 14 705 72 23 80 2 81 38 5 It therefore
appears that the conpounds according to the invention

have an inhibitory activity on the VEG-R-3 enzyne;

they may therefore be used in the preparation of

mMydO 80808535 n parti cul ar of medi canents whi ®CT/FR2008/000793
i nhibit VEGFR-3. Thus, accordi to another of its

aspects, a subject of the invehtion is nedicanments

wWhi Cifnnewnopiddsiatary agemeund of fornula (1), or an
addition salt of the 10 latter with a
pRar#R{cBlAM®alaNGs.accept abl e acid or base, or el se a
hydrgg£eqrhiBitsr®] vate, and al so an enantioner or a

di astereoi soner, including a m xture thereof, of the
cenp@limgﬁgeﬂ@ra@@r\%i (1). Another aspect of t he

'Qveéﬁtﬁ/g&u%?@%hﬁes a conbi nation of at | east one

conpound according to the invention and at | east one
c menuxstregeny and) endrogdric Bprewinescal |y, the conpounds of

:ngﬁ%i meeﬁ'rg ﬁxﬁggfﬁgta'g ﬁts%@éeﬁ At $ﬁleﬁ iHEa a0y

ure one c erapy agen that may
be sel ect ed from alkylating agents, intercalating

agent s iti QIES ot ﬁﬁlgttg?ﬂljnglnggﬁfger&gmpmfn%s a3 éﬂdmgttfgttﬁ “iRvention with a

ant i rre prori ve “agen
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nggﬂ% #@ﬁ)ﬁ% 9598{‘{@ cogﬁg}u'ndé ?# Chaeg?ﬁ%@rohe\&g\ the chemotherapy

anagenta seutionedamve aind/oo esliatiogené anather sm;hcbqfethe present invention.

hor MON&Re chemotherapy agents mentioned above and/or the radiation may be
administered simultaneously, separately or sequentially. The treatment will be
adjusted by the practitioner according to the patient to be freated.

These medicaments are used therapeutically, in particular in the treatment
and/or prevention:

- of cancers and metastases thereof, such as: glioblastomas, muitiple
myelomas, myelodysplasic syndromes, Kaposi's sarcomas, cutaneous
angiosarcomas, solid tumours, lymphomas, meilanomas, breast cancers, colorectal
cancers, lung cancers, including non-small-cell cancers, pancreatic cancers, prostate
cancers, kidnéy cancers, head and neck cancers, liver cancers, ovarian cancers,
cancers of the respiratory tract and chest, other tumours expressing VEGFR-3 or
invoiving a process of angiogenesis or of lymphangiogenesis,

- non-oncological proliferative diseases and pathological angiogenesis linked
to VEGFR-3, such as: arthrosis, restenosis, psoriasis, hemangiomas, lymphangiomas,
glaucomas, glomerulonephritis, diabetic nephropathies, nephrosclerosis, thrombotic
microangiopathic syndromes, liver cirrhosis, atherosclerosis, organ transplant
rejection, eye diseases involving a process of angiogenesis or of lymphangiogenesis,
such as diabetic retinopathy or macular degeneration, '

- or else in the treatment and prevention of inflammation (chronic or non-
chronic), of infection with microorganisms and of autoimmune diseases, such as
rheumatoid arthritis, - _

- or else in the treatment of rare diseases such as lymphangioleiomyomatosis.



and the prodrugs of the agents or derivatives

nmentioned above. It is also possible to conbine the
conmpounds according to the invention with a 10

radi ati on treatnment. The conbi nati ons of the conpounds
oW®2009/008585 on with the chenotherapy agent #CT/FR2008/000793
nment i oned above and/or radi ati‘{;in are anot her subj ect

of the present invention. The chenotherapy agents

ment i okedordhay ¢o aambtiver pheits sdpedts.onheragrebent invention relates to

S 5 ARSI g B350 Sl copopynd scoran

t e ther iacentiohoMieeseapliawmdcergicalocartygosiiant enttatroam effective dose of at

| 601 o ENR 0 S L R PRRUN S bkootaie sa
5 of ainaterar asdivatet ef taid epnipoaneéoénd slsohatalsast one pharmaceutically

glioblastomas, .rultiple nyeloms, nyel odyspl asic
s?ﬁ%%%i%?xﬁk%ﬁ%tsi 's sarcomas, cutaneous 20
angi os &aioexdpiersisldrel selevtadr according ho rifees phanehzsceoticss form and the

br east ncers, .colorectal cancer n r

e SIS ateR SR, Yok RRAEL B et FRIRE R kpun to those
pekitédindhe adgncer s, ki dney cancers, head and neck

cancer i ver _cancers, ovari.an c er n f .

10 o T e Ibithb BRyRERLES  paEiERs B i Tnvanfifl 36 Bl subinguat,
espbetaicogs,VirBaRwdcdar, intranadnolsg tapiqal, olbeals iotfatracheal, intranasal,
angi ogenesi s or_.of . l.ynphangi.ogenesi s, 25 -

AN SREERDBF cial pupivPErtarT /B0 GEER blagetlby of fomula () above, or
p abéuible gialt aboleatg oo edrats thereaikmdy becadviliGERra] insurdhadministration
agthrosis, .restenpsi i s i .

" AEh R S SR XoBueBRel Aper REC B HRTs, o animals and to

15 dhaineh ibeinge fdritiopredtmest onpeprentiss bthesdisorddrs podibedses above.

m croa |

i opat hi.c, syndrones, lLiver cir ' . .
T her od e EBBtPuS e R A TR ratsn Rfme PRMB4 Sral agpinistration forms,
dssernae sablets 0boft oghardpyed capsuled, povgliecs) egnarsiles and ofal solutions or
I hangi ogenesi s 30 such as diabetic.reti at o)
SRR C A GinBna), > BuBE. iR RN I BRbEn: ol hiranasal
padmitigtiation dbrmd) f fosnarddl @admirdstration chyo inhatation,C kopiual,ckansdermal,
20 of Jinfection vvitt h mlﬁrog{??an.i §ms and ofd aut g,i tmTun al
d PURRIEOURy ¢ MRATUSPYRN, el oi HTAYSRHF ¢ | FLMINISTAIR SZ°W?= recta
It bemthriiﬁ@tim’le farmef amcﬂrnmlahts.em&episaldppwization, the compounds according
angi ol ei onyomatosis. 35 WD .2009/ 007535
LT ABO R B oS A AHEBISI BRI QIBTIANS HePiRE: | ¢
aﬁpect By w&yeoféﬁﬁrﬁplé, anyenadanistratied @8 at compound according fo the
phar naceut i conposi ti ons., ¢ rising, as active
P RPN (2b16) oG By SRR A neL T iRS ERGont | on,
25 These pbapbaseEédotdhg RORPsehicns cont ai rseemegf f ecti ve

dose ofy alitol 223.75 mg
Sodium croscaramellose 6.0 mg

Maize starch 15.0 mg
Hydroxypropylmethylceliulose 2.25mg

30 Magnesium stearate ' 3.0mg

According to another its aspects, the present invention also relates to a
method of treating the pathologies indicated above, which comprises the
administration, to a patient, of an effective dose of a compound according to the

35 invention, or a pharmaceutically acceptable salt, a hydrate or a solvate thereof.



| east one conpound according to the invention, or a
phar maceutically acceptable salt, 5 a hydrate or a
sol vate of said conmpound, and al so at | east one
pharmaceutically acceptable excipient. Said ‘
eXDI0eai0753% sel ected according to the PCT/FR2008/000793
phar maceutical form and the hod of adm nistration
desired, fromthe usual excipients which are known to
those skilled in the art. 10 QLAIME pharnaceuti ca
conpositions of the invention for oral, sublingual,
subcut aneous, intramuscul ar, intravenous, topical,
| dc @lompoonhd adrrespoading to formalagBal , transdermal or
rectal admi nistration, the active ingredient of
formula (1) above, or possible salt, solvate or
hydrate thereof, may be adm ni st@ ed ©On unit
adm nistration form as a m xturle wifjh conyentiona
phar maceuti cal excipients, Hi-0415 human
bei ngs for the treatnent t he
di sorders or diseases ab opriate unit
adm ni stration, forns ridk orBl a pi stration
forms, such ay ets, soft orghard gel capsules,
powders, granul ang_oral solutiéns or suspensions,
5subl i ngual , buc¢al, intratracheal, intraocularI nd
intranasal administration forns, forns for
adm ni snwhichon by inhal ation, topical, transdermal, 20
subcut aneous, intranuscul ar or intravenous
adm nistration forns, rectal admnistration fornms,
and i ms@ndR> For topical application, the conpounds
1Oaccording to the invention can be used in creans,
gels, ointnents or lotions. By way of exanple, a unit
adm ni $t)rarei iodemendantyorfmperstotrecor di ng to t he
invention in tablet formmy conprise the follow ng
conmponents: 25 Conpound according to the invention
50. 0 ny. eitvenahydrbg@?8to, ng Sodi um croscar anel | ose
6.0 ng Mize starch 15.0 ng
Hydr oxypr opyl net hyl cel | ul ose 2.25 ng 30 Magnesi um
15 st ear at.eora O;-Gyalky oo, agCO(CGary) byl dgrogp arsp €605 cytlibakyl group,

r nt_.nventiqon a rel ates t thod.af . ..
P VBRI gl raiER o BloB Rl ol ot Bpfnglly s0Biuftes, with one or more
c gmupisselecteddronabalbgersdtoatsiand  hytmxgl galtalienxy grafpsan
effective dose of a compound according to the 35
i nvention, or a pharnmaceutically acceptable salt, a
hydr at e opra pheswyl yaiup dptionalyf subg@uAOVItD OS5 more groups selected
20 P%%Fﬁggggsénooa gr%g’, eéx"n% C:-Cs alkyl, C4-C, alkoxy, hydroxyl, haloalkoxy,

haloalkyl, -CN or -NRR’ groups, where R and R’ are as defined below,

. or a heteroaryl group optionally substituted in any positions, including on a
nitrogen atom of said heteroaryl, with one or more groups selected from halogen
25 atoms, C;-C, alkyl groups and -NRR’ groups, where R and R’ are as defined below,

(2) or Ry and R; form, together with the carbon atom that bears them:
. either a C,-C; cycloalkyl group,

30
| . or a 4- to 8-membered saturated heterocyclic group comprising a heteroatom



CLAIMS 1. Compound corresponding to formula (1) OO
NHR4 HO%NNNHR R 5 R RZ(l) in wiich: RL and
R, 10 (1) are, independently of one another: either
a hydrogen atom 15 or a Cl1-C7 al kyl group, a

- @b (2008/007538 kyl group or a C3-Cs cycl oal kyl P@TERR2008/000793
where said al kyl and cycl oal ky), groups are optionally
substituted with one or nore roups selected from

hakleged frehoNpOand $htdrexyl and al koxy groups, . or a

phenyl qgraoup .optional ly substituted with on r
O oups 20RITbREIE8 Po3aBk, Br B uejair il rblh, g Beuedf Wih a pheny
algikaup; Cl-C4 al koxy, hydroxyl, hal oal koxy, hal oal kyl,
-CN or -NRR groups, where Rand R are as defined
bel ow, . or a heteroaryl group optionally substituted
5in any@sitions, including on a nitrogen atom of
said heteroaryl, with one or nore groups selected from
hal ogen 25 atons, Cl1-C4 al kyl groups and -NRR

grou ng . emﬂi@'faeltiri%a&?ﬁ anclﬁe{cﬁ@ﬁ?ﬁ afkyn%‘dubatk evqsat-cﬁz?mg rgrétip in which
 RbeRet L 4rRn S ATBy HlrE Ak oY o oS 5 D!, Sutsjtuted with
A s e s T G

el er oa , ]
10 s@f@ﬂﬂéﬁgﬁvyﬁ?'ﬂﬁ'k aj agéz-@%ﬁ?'ﬁﬁﬁwpﬁ WEsTE R ARLE; Fe@s defined

f aerewiifidr het erocyclic group to be fused with a phenyl
group; 5 Rsis: . either a linear or branched Cl-C7
al kyl group or a C3-C7 alkyl group in which at |east

3 carborpras O(ng,r-l@etsmyéii;eﬂmug,aWdeuﬁ kyd 0,01,08porbai &gl where the

o?lte{e(r)c?c?/lclllcy gr%tl.ljg %%&Hée%%evt\\dmteen 4 and 8 members and comprises at least one

15 hetercatom selected from N, O and S atoms, where said heterocyclic group is

optionally substituted with an oxo group,
. or a -(CH,),-heteroaryl group, where n =0, 1, 2 or 3 and where the heteroaryl
group comprises 5 or 6 members and comprises one or more heteroatoms selected
20 from nitrogen, oxygen and sulphur;

R, is a hydrogen atom, a C,-C, alkyl group or a C4-C4 alkoxy group;

R and R’ are, independently of one another, a hydrogen atom or a C+~C,4 alkyl
25 group,

in the form of a base or of an addition salt with an acid, and also enantiomers

and diastereoisomers thereof, and also a mixture thereof.
30 2. Compound of formula (I) according to Claim 1, characterized in that

Riand R,

(1) are, independently of one another:
35



one or nore groups selected from hal ogen atons and

hydr oxyl, 10 al koxy, -NRR , -hal oal kyl and

-S2-(C,-C4) al kyl groups, where Rand R are as -

defined hereinafter, . or a -(CH2), heterocyclic
gmooRoosersssn = 0, 1, 2 or 3 and where the PCT/FR2008/000793
het erocyclic group conprises tween 4 and 8 nenbers

and conprises at least one 1 et eroat om sel ect ed

from N,. étharalhyiregernstompher e sai d heterocyclic group

is optionally substituted with an oxo group, . or a

-(CH2), heteroaryl group, where n =0, 1, 2 or 3 and

wher e t.ke sheter aikylyrourd 20Q0- ccnnpa)alsﬁ:gr@pmr HCwegbpsisalkyl group,

es one, or .nore het sel ected 20
PR B SharSuR s enBA sUBREHER WARprE Br FRE oy getected from
5 ahpdroxy afd alkbx@biobs gr oup or a CLl-C4 al koxy group; R
and R are, independently of one another, a hydrogen

atomor a Cl-C4 al kyl 25 group, |ntheformof a base
or of awr adshdnypgrotipl dptishdlly Aubstiaied, wihdnélos enore groups selected
enan 'ogerE and di astereoi soners thereof, and also a
'R ALPSAOURRY 2. Conpound of formula (1)

accordi ng to Claim1, characterized in that R and R2

are, Eengentl of one another: 35 WO

10 2009/ 00?1’5% / 000793 50 either a hydrogen

atom or a Cl1-C7 al kyl group, a -CO (Cil- C7) al kyl group

ycl u er e sai

"5 opt FAMAAe oTe fesdhatnn B Essp E%b@%@fﬁﬁem

sel ected from 5 hydroxyl and al koxy groups,

phenyl foup i on substituted with one or m)re

groups @t(g‘oé @’ﬁl%ﬁg@ﬂpal koxy groups, 10 . or a
15heteroary| group, (2) or R, and R2 form together wi th

t he carbon a whi. ch t ei.ther a

ycl oal 97 Aglochpemyrest Satuated Ryoril 8w OIS i &heteroatom

hgé@étggyf@lmq (gramu;s fo6meri sing a heteroatom sel ected

fromN, é) Igrs

it belng p055| le’for said heterocyclic group to be fused with a phenyl

group;

20
R is:

. either a linear or branched C;-C; alkyl group or a C3-C; alkyl group in which

at least 3 carbon atoms are cyclized, said alkyl group being optionally substituted with

25 one or more groups selected from hydroxyl, alkoxy, -NRR', halooalkyl and -SO,-
(C4-C.)alkyl groups, where R and R’ are as defined hereinafter,;

. or a -(CHg)-heterocyclic group, where n=0, 1, 2 or 3 and where the
heterocyclic group comprises between 4 and 8 members and comprises at least one
30 heteroatom selected from N and O atoms, where said heterocyclic group is optionally

substituted with an oxo group,

. or a -(CH),-heteroaryl group, where n=0 or 1 and where the heteroaryl
group comprises 5 or 6 members and comprises one or more nitrogen heteroatoms;
35



and it being possible for said heterocyclic group to

be fused with a phenyl group; 20 R3 is: either a

i near or branched Cl-C7 al kyl group or a C3-C7 al kyl

group in which at |least 3 carbon atons are cycli zed,

swol 2abdgd73p50up bei ng optional |y substitut edPGTIFR2MB/000793

one or nore groups sel ected f@m hydr oxyl , al koxy,

-NRR , hal ooal kyl and - SO2- C4) al kyl groups, where

R and Rgisa a$odeﬂ<yr@rdu@ersbm4ta$¢o><y group; a

-(CH2) n- heterocyclic group, where n =0, 1, 2 or 3 and

where the heterocyclic group conprises between 4 and

8 nmenbershdaRicire eagH 4 Siesarat bladeséd Ope€, akgl dretgr oat om

selected fromN and O atons, where said heterocyclic

group is optionally substituted with an oxo group, .

5 OIn the fdrieHih)abdsetor bpar ﬁﬂdiﬂrbrosmt witthan acig, and®lsy erdandiothers and

V\/Here t he het(tarBaﬁ ryI roup tél se 5 or 6 nenbers
gstemniTa F%aﬁ“' Er% ﬁreﬁ’ teroatoms; 35 WO

2009/ 007535 PCT/ FR2008/ 000793 51 R4 is a C1-C4 al kyl

BB i caccer et DuerestdtSo RERRLT m o

a base or of an addition salt with an acid, and al so
enantigneri and diastereoi sonmers thereof, and also a
m xt ur of . 3. Conpound of fornula (I) according
to daim1l, characterized in that 10 R and R, (1)
are, independentl ne another: either a hydrogen
at om {1113 F ! é%‘%g{lqu‘?ﬂeaf‘?ﬁ}ﬁr a -CO (C, -C7)al kyl
group or a C3 C8 cycl oal kyl group, where said alkyl
group |s @Eﬁll substltuted with one or nore
groups '& d Oy droxyl and al koxy groups, 20
15 or a phenyl group optionally substltuted wi th one or

nore Cl-C4 roups teroaryl .grou 5

(2 or R 845 TN GRHP BoGOrGarC RN G S Gefe i aroup,

Where S2RBaIRyIlgRSUP is optionally substituted with one or more groups selected from
hydroxyl and alkoxy groups,

10

20 . or a phenyl group optionally substituted with one or more C;-C, alkoxy
groups, '

. or a heteroaryl group,

25 (2) or R, and R; form, together with the carbon atom which bears them:
. either a C,-C; cycloalkyl group,

. or a 4- to 8-membered saturated heterocyclic group comprising an oxygen
30 hetercatom,

and it being possible for said heterocyclic group to be fused with a phenyl
group,

Rsis:
35



either a C4-Ca cycl oal kyl group, or a 4- to 8-nenbered
saturated heterocyclic group conprising an oxygen 30

het eroatom and it being possible for said

het erocyclic group to be fused with a phenyl group;

FZ& s: 35 WD 2009/ 007535 PCT/ FR2008/ 000793

a W@ Ze89/08753 anched C1-C7 al kyl group or C%%?F&FOOS’UOO?%
al kyl group in which at |easts®3 carbon atorrs are

cyclized, said al kyl group being optionall
subst i t GiteRy awinesr Obﬁ@”ﬁheqrgn’@@)ﬂ‘d LBOUR &Y @C¥aeg7 glkyglgroup in which

hlég Te%étyé car%bK Qio¥ns ar@'%?clizeﬁ aéeﬁ@laikyl Fgaraurlfjbelﬁig)aptlonaily substituted with

(Cl-A4)al kyl groups, where re as
h@ng.&praﬂp@ Greyps @Iecged (f@,qz)hydf%yleﬁl}axﬁ rIgRBr, [}pgoalkyl and -SOz-

wher. 94)91%#?0[1;99 wheR R3na e alh&y @efinbg hehaiencycl i c

group co I ses between 4 and 8 nenbers and conpri ses
Dat |east one heteroatom chosen fromN and O atons,

wher e sajd h‘f‘éﬁ )Qﬁé(tﬁlfdc?cl&r Sidtp] SvraRd 'nQ'n@| Hy 2 or 3 and where the
substitute an oxo group, 1

0
@@tezqcych@g@ug@pmprlg%b@iwem drandrB mepnbefs and Gampireseat least one
t 'Pn%té?@ét@ﬁwocﬁfoléén frefrON Rin8 B REdSE Wher®5aif HERSTHS/chic Qﬂﬂ.lp is optionally

rises one or nore nitrogen heteroatons; R4 is
itafedt With gneg a6PuPa C1- C4 al koxy group; 15 R and R
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and R2 25 (1) are, independently of one another:

elther group or a
gg%gﬁ%ﬁ ﬁ’g?%e(’?e%ﬂ%ygr% group is 30

15opt| onally substituted with one or nore groups

sel ect gdafd RMABYAER%Yihe N LRANEAXY C,-C, alkyl group,

in the form of a base or an addition salt with an acid, and also enantiomers and

diastereocisomers thereof, and also a mixture thereof.
20
4. Compound of formula (1) according to Claim 1, characterized in that

Riand R,

25 (1) are, independently of one another:
. either a hydrogen atom,

CLora C,-C7 alkyl group or a C3-C; cycloalkyl group, where said alkyt group is
30 optionally substituted with one or more groups selected from hydroxyl and alkoxy

groups,

. or a phenyl group optionally substituted with one or more C4-C, alkoxy
groups,
35
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substituted with an oXo group,

. or a -(CH,)-heteroaryl group, where n=0 or 1 and where the heteroaryl
group comprises 5 or 6 members and comprises one or more nitrogen heteroatoms;
20
Ry is a C4-C, alkyl group;

R and R’ are each a linear or branched C4-C, alkyl group;

25 in the form of a base or an addition salt with an acid, and also enantiomers and

diastereoisomers thereof, and also a mixture thereof.
5. Compound of formula () according to Claim 1, characterized in that R; and R,
30 (1) represent, independently of one another:
. either a hydrogen atom,

. or a C,-C7 alkyl group, a -CO-(C,-C;)alkyl group or a C;-C; cycloalkyl group,
35 where said alkyl group is optionally substituted with one or more groups selected from
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Process for preparing a conpoupnd of! formula (1)
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NHZ R3 (VIl) in WhB(O i ogen atom and R3 and
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><R 2 in which R, and R2 are as’ defined in one of the
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acid, or else an enanti oner or a di astereoi soner, or a

m xture thereof, of the conmpound of formula (I). 13.
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(Vi)
in which X is a halogen atom and R; and R, are as defined in one of the preceding

claims, is reacted with a compound of formula (VIIi)

in which R, and R; are as defined in one of the preceding claims.

12. Medicament, characterized in that it comprises a compound of formula (I)
according to any one of Claims 1 to 9, or an addition salt of this compound with a
pharmaceutically acceptable acid, or else an enantiomer or a diastereoisomer, or a
mixture thereof, of the compound of formula (1).

13. Pharmaceutical composition, characterized in that it comprises a compound of
formula () according to any one of Claims 1 to 8, or a pharmaceutically acceptable
salt, or an enantiomer or a diastereoisomer, or a mixture thereof, of this compound,
and also at least one pharmaceutically acceptable excipient.

14. Combination of at least one compound of formula (l) according to any one of
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accord %to any one of Claims 1 to 9, in the
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preparatlon of a medicament for use in the treatment of any disease in which
VEGFR-3 is involved.

16. Use of a compound of formula (l) according to any one of Claims 1 to 9, in the
preparation of a medicament for use in the treatment and/or prevention of cancers

and metastases thereof.

17. Use of a compound of formula (I) according to Ciaim 16, in the preparation of a
medicament for use in the treatment and/or prevention of glioblastomas, multiple
myelomas, myelodysplasic syndromes, Kaposi's sarcomas, cutaneous
angiosarcomas, solid tumours, lymphomas, melanomas, breast cancers, colorectal
cancers, lung cancers, including non-small-cell cancers, pancreatic cancers, prostate
cancers, kidney cancers, head and neck cancers, liver cancer, ovarian cancers,
cancers of the respiratory tract and chest, or other tumours expressing VEGFR-3 or
involving a process of angiogenesis or of lymphangiogenesis.

18. Use of a compound of formula () according to any one of Claims 1 to 9, in the
preparation of a medicament for use in the treatment and/or prevention of non-
oncological proliferative diseases and pathological angiogenesis linked to VEGFR-3.
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15 preparation of a medicament for use in the treatment and/or prevention of rare

diseases such as lymphangioieiomyomatosis.



