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compounds. Such properties make these imidazo[1,2-a]pyridin-2-ylmethyl substituted

piperidine derivatives very attractive as potential pharmaceutical agents which may be
useful in the prevention or treatment of obesity, including obesity observed in Type 2 (non-
insulin-dependent) diabetes patients, sleep disorders, anxiety, depression, schizophrenia,

40  drug dependency or compulsive behaviour. Additionally these compounds may be useful in
the treatment of stroke, particularly ischemic or haemorrhagic stroke, and/or blocking the
emetic response, i.¢. useful in the treatment of nausea and vomiting.

Accordingly the present invention provides a compound of formula (I)
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WO 2010/ 072722PCT/ EP2009/ 067658 5(1) where: Ar is pyridinyl substituted
with one, two or three groups independently selected fromthe group

consi sti ngoab1o@72a2kkyl , hal o, G _4al koxy, hal oG _4al kyl PCh&IPe@9/04&5%k 0X Yy,
cyano, phenyl or a 5 or 6 nenbered heterocyclyl group containing 1, 2 or 3
atons selected fromN, 0 or S, 10whi ch phenyl or heterocyclyl group is
optionally substituted with C _4al kyl, halo, G _4al koxy, hal oC _4al kyl,

hal oG _4al koxy or cyano; Rl is (G _4) al kyl, halo, halo(GC _4)alkyl,

(G _4)al koxy, halo(C _4)al koxy, (G _4)al kyl 0-( Ci1- 4)al kyl, CN, NR5R6
wherein R5 is Hor (G _4)alkyl and R6(Rs) H or (@#4)al kyl ; R2 is

(G _4)al kyl, (G _4)alkenyl, HO(C _4)al ky , hal o(CG _4)al kyl,

(G _4)al koxy, hal o(C1154) al koxy, -(G _4)al kyl, CN, NR7R8
wherein R7 is H or (Cl4-alkyl Rabkyl R3|s (G _4)al kyl,
hal o, hal o(G _4)al kyl, (G _ 3%y, (C| _4)al kyl-0-( C1-
4)al kyl, CN, NRORL wherein -alkyl and R1L is H or

(C14- al kyl ; R4 is (C _4)aNky “hal o(Gi _4)al kyl, (G _4)al koxy,
hal o( G _4) al koxy, (C _4)al kyl-Q-( Cl 20 ) al kyl, CN, NR11R12 wherein R11
is Hor (Cl4-al kyl and R12 A @(C14aﬁliy‘l nisOor 1, pis Oor 1; q
is Oor 1; risO or 1; 250r a pharmaceutically acceptable salt thereof.

I n one enbodi nent Ar is pyridinyl substituted with one, two or three groups
i ndepefdent |y sel ected fromthe group dbnsisting of G _4al kyl, halo,

G _4al koxywhehaal oCl4al kyl , hal oG _4al koxy, cyano or phenyl ; Rl is

C_4)alk I
(3 Hr iR A B, <
s For (GO PRy (G0 PXY’ & e & %ﬂ& M hal o,
hal o( G 4)oar1 Ryor 6 rgaonbeagddckaRsy cTyh afogp e:qmlam@ax or é aompariegted 6PN Q& Ey|
CN, NRURS witig sticnylRd¢ heerddydy! dréiipdis abkoalla mobsBRitédswith O qallglAald, Ky halkoxy, R3
5 (Gl AR, osion MAC vdlor |
SEREE oo %C?a&yl i?éb&lkf’xy’ il L%j%yd@lzfa Yyt
(G _4) al kaXkyLHN VIR ayherainRy Mﬂnﬁ 1oL, CN NR11 R12
wher ei n RRb i$ € H)abkyl ((Cl_)éﬂ@]@ﬂk[;l()((éﬂ@hl]&lﬂlaﬂcs hh-lo(iEl 402(]]1}4 (é]lk),allqoxy,\I@o(Cl
2010/ 9327%)%@&,@2_%&@9@7@_@)&111@1, CN, NR'R® wherein R’ is H or (Cy.4)-alkyl and R® is H
or (Cy4)-alkyl;
R; is (Cy4)alkyl, halo, halo(Cy4)alkyl, (Cy_4)alkoxy, halo(C4)alkoxy, (Ci_4)alkyl-O-( Ci.
»alkyl, CN, NR’R' wherein R’ is H or (C,.4)-alkyl and R'” is H or (C.4)-alkyl;
R4 is (Cy4)alkyl, halo, halo(Cy4)alkyl, (C_4)alkoxy, halo(C4)alkoxy, (Ci_4)alkyl-O-( Ci.
20 yalkyl, CN, NR"'R'? wherein R" is H or (C4)-alkyl and R'* is H or (C;.4)-alkyl;
nisOorl;
pisOorl;
qisOor1;
risOorl;
25  or a pharmaceutically acceptable salt thereof.
In one embodiment Ar is pyridinyl substituted with one, two or three groups
independently selected from the group consisting of C; salkyl, halo, C;_salkoxy, haloC;.
salkyl, haloC_4alkoxy, cyano or phenyl;
R is (Cy4)alkyl, halo, halo(Cy4)alkyl, (C_4)alkoxy, halo(C4)alkoxy, (Ci_4)alkyl-O-( Ci.
30 alkyl, CN, NR°R® wherein R® is H or (C\4)alkyl and R® is H or (C;.4)alkyl;
R, is (Ci4)alkyl, (Ci4)alkenyl, HO(C,_4)alkyl, halo, halo(C; 4)alkyl, (C;.4)alkoxy, halo(C;.
salkoxy, (C14)alkyl-O-(C )alkyl, CN, NR'R® wherein R is H or (Cy.4)-alkyl and R® is H
or (Cy4)-alkyl;
R; is (Cy4)alkyl, halo, halo(Cy4)alkyl, (C_4)alkoxy, halo(C4)alkoxy, (Ci_4)alkyl-O-( C;.
35 alkyl, CN, NR’R" wherein R’ is H or (C,4)-alkyl and R'’ is H or (C1.4)-alkyl;
Ry is (Cy4)alkyl, halo, halo(Cy4)alkyl, (Cy_4)alkoxy, halo(C4)alkoxy, (Ci_4)alkyl-O-( C;.
»alkyl, CN, NR''R'? wherein R" is H or (C4)-alkyl and R'” is H or (C1.4)-alkyl;
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nis Oor 1, pis Oor 1; gis O0or 1; r is 0 or 1; 5or a pharmaceutically
acceptable salt thereof. In one enbodi nent the pyridyl group is linked to

t he car bowgl2ogvasep2by nmeans of a bond forned between th@CETaPR@N/061658 he 2
position of the pyridyl and the carbon of said carbonyl group. In
one enbodi nent the pyridyl group is linked to the carbonyl group by neans
of a 10 bond fornmed between the carbon at the 3 position of the pyridyl and
t he carbomidPosdi d carbonyl group. In one enbodi nent the pyridyl group is

| i nked toptiheocdr bonyl group by neans of a bond forned between the carbon
at the 4 H9§6B¥P” of the pyridyl and the carbon of said carbonyl group.
151 n one embodi nent the pyridyl group is linked to the carbonyl group by
nmeans of a'b Wﬁﬂ?ornpd between the nitrogen at the 1 position of the

pyri dyp amga phemagsusislyorccapiatde s2ttheiggft group. In one enbodinent Ar is
substituted w thhoonenfddidedtklyd pygrdglgoams loked (0Gheledrbanyy ggup bp me2d of aanot her

enbodi Mentyof fdrHed BOSebi the @6kbYA hﬂh@@@om{emwthgﬁml Anbthe BEbOLIE saft) al koxy
group. Incg%g odinment Ar is substituted with one (Cl_4)al kyl group and

1) ou
one propoxy, eLIFOXY ; met hoxy, nethyl et hox) t hyl propoxy o
cycl opr opyl met HBRYE grbpsmentihepaidy BHiﬁé%kﬂgﬁtpgcp@%@f?%ﬂ?éﬁnﬁ?T%P%he
met hyl10gr dbapd fomaied hetwoeoihoxgrbor 8t the Aprsitiomef thoryridylrendiak eathox 9f said
et hyl pr op@syng@rgréiypc! opr opyl met hoxy group. In one enmbodi ment Ar is
oo e O O b, |,
b forsjes Bt herarops sy posao H ABYHH SBGATHERG! Y o 1 a

one enbod 1 and
R3 is met legbonyl group.
15 In one embodiment the pyridyl group is linked to the carbonyl group by means of a
bond formed between the nitrogen at the 1 position of the pyridyl and the carbon of said
carbonyl group.
In one embodiment Ar is substituted with one (C;_4)alkyl group and one (C,_4)alkoxy
group.
20 In another embodiment Ar is substituted with one methyl group and one (C;.
g)alkoxy group.

In one embodiment Ar is substituted with one (C;_4)alkyl group and one propoxy,
cthoxy, methoxy, methylethoxy, methylpropoxy or cyclopropylmethoxy group.

In one embodiment Ar is substituted with one methyl group and one propoxy,

25  ecthoxy, methoxy, methylethoxy, methylpropoxy or cyclopropylmethoxy group.

In one embodiment Ar is substituted with one (Cy_4)alkyl group and one phenyl
group.

In one embodiment Ar is substituted with one methyl group and one phenyl group.

In one embodiment q is 1 and R is alkyl.

30 In another embodiment q is 1 and Rj is methyl.

In one embodiment p is 1 and R; is alkyl.

In another embodiment p is 1 and R, is methyl.

In one embodimentnis 0, pis 1, qis 1, ris 0, Ry is alkyl, Ry is alkyl and Ar is
substituted with one (C;_4)alkyl group and one (C;.4)alkoxy group.

35 In another embodiment nis 0, pis 1, q is 1, ris 0, R, is methyl, R is methyl and Ar
is substituted with one methyl group and one propoxy group.

In one embodiment the pyridyl group is linked to the carbonyl group by means of a
bond formed between the carbon at the 2 position of the pyridyl and the carbon of said
carbonyl group, nis 0, pis 1, qis 1, ris 0, R, is alkyl, Rs is alkyl and Ar is substituted with

40  one (Ci4)alkyl group and one (C;4)alkoxy group.

In another embodiment the pyridyl group is linked to the carbonyl group by means

of a bond formed between the carbon at the 2 position of the pyridyl and the carbon of said



In one enbodinent pis 1 and R2 is alkyl. In another enbodinent pis 1 and
R2 is nethyl. In one enbodinent nis 0, pis 1 qgis 1l r is 0, R is
al kyl , R3WD20wV®9122and Ar is substituted with one (C 4alPKYIEPGOM0p76aHd one
(G 4al koxy group. 35In another enbodinment nis 0, pis 1, qis 1, r is O,
R2 is methyl, R3 is nethyl and Ar is substituted with one nmethyl group and
one propoxy group I n one enbodi nent the pyridyl group is linked to the
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fromthe grujpo-Banshsgltl- @[@28)1‘-1 ({8- IﬁéthﬁS)-E(l—rne{thﬂl&opyl)oxy] -2-pyridinyl} carbonyl)-2-

- (et hyl oxy} s Bid{FRA Hbé{hy?}uBchakG’['l w&]tglyl%ﬁé)onyl -2-pip

eridi )Jll ) 91¥n hy? 2- f[&%‘j 9: (?6-m”?hy %l [I(frI me%%%ropy%og;]- - dn'?ﬁ} carbonyl)-2-
plperldlnyl]rnethyl}1rn1dazo[ 1,2-a]pyridine;
8-methyl-2-[((2S)-1-{[6-methyl-3-(propyloxy)-2-pyridinyl|carbonyl } -2-
piperidinyl)methyl]imidazo[1,2-a]pyridine;
2-{[(2S)-1-({3-[(cyclopropylmethyl)oxy]-6-methyl-2-pyridinyl } carbonyl)-2-

30  piperidinyl Jmethyl }-8-methylimidazo[ 1,2-a]pyridine;
8-methyl-2-{[(2S)-1-({6-methyl-3-[(1-methylethyl)oxy]-2-pyridinyl } carbonyl)-2-
piperidinyl Jmethyl } imidazo[1,2-a]pyridine;
2-[((2S)-1-{[4-chloro-3-(cthyloxy)-6-methyl-2-pyridinyl]carbonyl } -2-piperidinyl)methyl]-8-
methylimidazo[1,2-a]pyridine;

35  7.8-dimethyl-2-{[(2S)-1-({6-methyl-3-[(2-methylpropyl)oxy]-2-pyridinyl } carbonyl)-2-
piperidinyl Jmethyl } imidazo[1,2-a]pyridine;
2-{[(28)-1-({3-[(cyclopropylmethyl Joxy]-6-methyl-2-pyridinyl } carbonyl)-2-
piperidinyl jmethyl }-7,8-dimethylimidazo[1,2-a]pyridine;
2-[((25)-1-{[3-(ethyloxy)-6-methyl-2-pyridinyl]carbonyl } -2-piperidinyl)methyl]-7,8-

40  dimethylimidazo[1,2-a]pyridine;
7,8-dimethyl-2-[((2S)-1-{[6-methyl-3-(propyloxy)-2-pyridinyl Jcarbonyl } -2-
piperidinyl)methyl]imidazo[1,2-a]pyridine;
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pi per i di nylimRiRMineiny] 1988 lichetByichAFd[ €008, yrﬁn{el uoro-2- {[(29)-1-(

6- rre I h

L per 1 g f@éf Aﬁ %Vﬁ%?@%f%@’éfiwﬂ%ﬁ]ﬁ“ S¥ul-2 SRy 75
Kcyclopr&ﬁyqthiélﬂh 13Qﬂ< falBridEtchy 1- 2- pyri di nyl } carbonyl)-2- pip

eri di nyl ] reefldvyd-8imetBylF1-(02.8)+ Ini(6Hazahyfl-B; Iﬂrenil@tpyrdimé)caﬁpﬂyl]}iznet hyl-2- {
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eridi AYI ] mﬁwl]qarbcgw awnﬁmml el limidy 1?2 a]pﬁe 1n9> chloro-2-[((29)-1- {
[3 - (et hylicbegmeinirat{@5)-2-{pymicdivh34] Hﬂf&h&ﬂ)dtﬁy“b%azem shR-mriddtiyhiprpoest h94 ] - 8-
En(i‘g hg: er ilnt hnﬁl X[rhféhﬂfﬁl 223p dh{e28) 1 .
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[ 6- et hyl - ?lHeé‘EiHS}’i 8?91)3’1]27 91«% SPP fg& Hlincy i p erl di nyl)methyl] -7, 8-
di met Byl i M, dmaftilyl 2-K{3B)11i Hormegthyl-3- (2 pyrimidinyl)-2-pyridinyl]carbonyl } -2-
piperidinyl)methyl]imidazo[1,2-a]pyridine;
7,8-dimethyl-2-[((28)-1-{[6-methyl-3-(3-methyl-5-isoxazolyl)-2-pyridinyl jcarbonyl} -2-
piperidinyl)methyl]imidazo[1,2-a]pyridine;
7,8-dimethyl-2-[((2S)-1- {[6-methyl-3-(4-methyl-1,3-thiazol-2-yl)-2-pyridinyl]carbonyl } -2-

30  piperidinyl)methyl]imidazo[1,2-a]pyridine; and
6-fluoro-8-methyl-2-[((25)-1-{[6-methyl-3-(2-pyrimidinyl)-2-pyridinyl]carbonyl } -2-
piperidinyl)methyl]imidazo[1,2-a]pyridine
or a pharmaceutically acceptable salt thereof.

When the compound contains a C; 4alkyl group, whether alone or forming part of a

35 larger group, e.g. C4alkoxy, the alkyl group may be straight chain, branched or cyclic, or
combinations thereof. Examples of Cy_4alkyl are methyl or ethyl. An example of C;.
salkoxy is methoxy.

Examples of haloC;_salkyl include trifluoromethyl (i.e. -CF3).
Examples of C_salkoxy include methoxy and ethoxy.

40 Examples of haloC;_salkoxy include trifluoromethoxy (i.c. - OCF3).

Halogen or “halo” (when used, for example, in haloC, 4)alkyl means fluoro, chloro,
bromo or iodo.



6-fluoro-8-nethyl-24 { (25)-1-[(6-nethyl-3 -phenyl-2-pyridinyl)carbonyl]
-2- piperidinyllnmethyl)imdazo[1l, 2-c]pyridine; 7,8-dinethyl-24(2S)-1- {
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Cl_4al koxxnvem%eal kyl gr oup may be straight chain, branched or cyclic, or
conbi nati ons t her eof Ies of An exarrpl e
of Cl- 4al koxy egaWé)tfﬁlE?xcgp fécgmg’?[ hg%ﬂb?or%ﬁclf{ﬁd%}t’r%lsﬁ]gse"&h one

trifl uor omearpypquiyalenss of t@F@c)ld Ekmpmsmaﬁnt@p indndeswithitids segpe seporsiRle and

et hoxys 4Qbxaighesic aid fa-aéichidmkekRMyrodicl ude trlfl uor onet hoxy (|. .-

ohes 1 uor o, - AP 6tpinds B it Sha X en bRl in SHARY n%/ EIB%' 067 B!
It isto ﬁggdﬁlﬁfé‘?tg]ﬁ%%dnatyhog’go{lﬂ]é’ bﬁrsggrg%\? ?gn%set/rq? 5}5 t(?oé:l SO B nat i ons
of parti cuyivn Betroge gaisbiomssiswbetast¢r Aydragelss MoHey crapey Sé%@lémg | t

wi || be apprigidt¢ aineehtt biddolveot (cpsweatem. nmedi ci ne the salts of the conpounds of

fﬁr mibg ({) SPIQH\Lvﬂl &euntaeﬁfo@awmeqménﬁo@ﬁfeﬁﬁé PP aBnacRutiéMRlaBeep tablel .

phar maceutj ca a r. in the
rlvat VgS 0 pog S fﬁ@{lﬁusfa {Ad tﬁﬁ%ﬁle%g&% QhaddQyi ﬁ%e?i&t Jt@qer

art. Phar faceut |ca S I nc ose escr |
Bi ghl ey aﬁ@V%ﬂW(house J. Pharm Sci (1977) 66, pp 1-19. Such phar maceutlcal |y
accept abl e sal t4s usad herdie "alirthaeaidicallyovcepdti sddrontied indledesianpr gani ¢ aci ds

e.g. hydr ombinick@ically sUcopaslgicser GWhIPBESUCE estéti dffal onmPbuRh@Sphailh ¢l) aaid, and
g;%gg: g a(hlpgﬁ F&nﬁnstr%ﬂ?rﬂth@ rec n@?ﬁ{%lﬂscc io?e%f ﬂ}OVlIh'ﬂg%&ﬂeCctly bt ﬁl'&lrgctlys grtar ic,
ompounc{| ofs forrnucfa (T) br an active meta ohte or remdue thereof.

The compounds of formula (I) are S enantiomers. Where additional chiral centres
are present in compounds of formula (T), the present invention includes within its scope all
possible enantiomers and diastereoisomers, including mixtures thereof. The different

30  isomeric forms may be separated or resolved one from the other by conventional methods,
or any given isomer may be obtained by conventional synthetic methods or by stereospecific
or asymmetric syntheses. The invention also extends to any tautomeric forms or mixtures
thereof.

The subject invention also includes isotopically-labeled compounds which are

35  identical to those recited in formula (I) but for the fact that one or more atoms are replaced
by an atom having an atomic mass or mass number different from the atomic mass or mass
number most commonly found in nature. Examples of isotopes that can be incorporated
into compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
fluorine, 1odine and chlorine such as 3 H, e, 14C, 18F, 2837 or 12,

40 Compounds of the present invention and pharmaceutically acceptable salts of said
compounds that contain the aforementioned isotopes and/or other isotopes of other atoms
are within the scope of the present invention. Isotopically labeled compounds of the present
invention, for example those into which radioactive isotopes such as *H or "C have been

-7-



10or napht hal enesul fonic acid. Qther salts e.g. oxal ates or formates, may
be used, for exanple in the isolation of conpounds of formula (1) and are
i ncl uded Wbt2nioN7212@¢ scope of this invention. Ce PCRIER2@P/061688
conpounds of formula (1) nmay formacid addition salts with one or nore
equi val ents of the acid. The present invention includes within its scope
all possible 15stoichionetric and non-stoichionetric forns, The
conpounds iesoroseted: laee ysehul iredrup andierehsted issuedigisibation seaysr THEMCSrGsHal | i ne
form and, ahd cabyst4lit.i't@®, isowpes aptpaaivalaly phdfersal foathei cae@f paepattatien ydr at e.
This i nve'aEﬂthle'hﬂFllt@gﬁd i (datdped 58 patRRRIIS LQiraNh PERY(pbSurGinRiiss (€g.
hydrates) as as conpounds conpalnlng vari abl e anmounts of solvent (eg.
wat er) . 11)be understood that the_ invention includes

phar maéeut i cal |S}ncaél@eq9nﬁ)19}l scpd ooty (Juae gtendseiyney RIRmaesetiteh (1) and
that t hes eompesiiioslitwdid-cadityticruntiérstosd dpethey atetvacti preferdbilyoprovided in - As used

herei n " phabAREEN p&f@%ﬁh f&%@%ﬁl@'a@leﬂﬁﬂ)%ﬁﬁdré’@norb BGtBEas 1QABY75% pure and
pharnaceu&%z“ﬁ&%a§g%§%3%,£§ﬁ9§%f&l&& @@L%p%({’ﬁg n%%&flﬁ?ﬁ

formul a p he reci <§§BQ%$6 of
provi di ng HPANe@ENaTAtigRs ofihe FopRqupsls may %5%96 %rmpapagﬁliﬂfaormp}lf hussde i ve
met abdli t en the phewiadagichhengobitions. The conpounds of fornula (1) are S
enantiomers. \Wieicerdaddb ifQiar agﬂ&w@thes:}]&eidheﬁwaﬁﬁ,nmmsQrﬁrmhﬂedcaomomﬁﬁ of

formula (lg, pr%@a?%}fbrneosf%gﬁlgblﬂl\ﬁg BF F?f | rallgf) gﬂ‘aén\‘/&n%@é flelch Bl \gﬁlh possi bl e

enanti omers a mer s xt.ure e different
0 S PR e S SR TR o s L LRI T b CHPNRE by
convent i onellenpstrépstisg gronpsatan by prasertddowitieprofrsiindaronpt aidrispropsgted daGBHE onal
synt hesi ¢ teethestabldhedclati@uesospeci fic or asymmetric syntheses. The
invention also extends to any tautoneric forns or mxtures thereof. The
subj ect g*ﬁntlon al so includes isotopically-Iabel ed conpounds which are
35identic £t hose recited in formula (1) but for the fact that one or
nor e at ome\apEingepaderher featyn obthe VSIS HGCEAS BroYidd 2 RERSESSAPT thaiss nunber

di f f er ent pheparativhef ednopduadseiSermoula (i essalts Heerof nbbde fotlommgnk yn &xcumpde ofa

nat ur eg EXaiRLRScREmd Sat QRS tRato SaMeBISe IhBeampaiRE 8ftheMhwrnaoirpounds of the
i nvention include isotopes of hydrogen, carbon, nitrogen, oxygen, fluorine,
i odi ne and chl orine such as 3H, 1105 JAC, 18F5 1231 or 1251. 40Conpounds of
the present invention and pharnmaceutically acceptable salts of said
conpounds that contain the aforenentioned isotopes and/or other isotopes of
other atons are within the scope of the present invention. |Isotopically

| abel ed conpounds of the present invention, for exanple those into which
radi oactive isotopes such as 3H or 14C have been WO

2010/ 072722PCT/ EP2009/ 067658 i ncor porated, are useful in drug and/or
substrate tissue distribution assays. Tritiated, ie. 3H and carbon-14, ie.
14C, isotopes are particularly preferred for their ease of preparation and
detectability. 11C and 18F isotopes are particularly useful in PET
(positron em ssion tonography). 5Since the conpounds of formula (I) are

i ntended for use in pharmaceutical conpositions it will readily be
understood that they are each preferably provided in substantially pure
form for exanple at |east 60% pure, nore suitably at |east 75% pure and
preferably at |east 85% especially at |east 98% pure (% are on a wei ght
for weight basis). Inpure preparations of the conpounds may be used for
preparing the nore pure forns used 10in the pharmaceutical conpositions.



According to a further aspect of the present invention there is provided a
process for the preparation of conpounds of forrmula (1) and derivatives

t her eof . Wbeofodl7k2di ng schenmes detail sonme synthetic roRCEEPR@IOOTHHDUNIS of
the invention. In the follow ng schenes reactive groups can be protected
with protecting groups and deprotected accordizng 15to well established

t echni ques. Schemes Accor di ng to a further €eature of the i nyention there
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salts thereﬁ’f TThe fol | owiehg ils an exarrpl@ of |a 20 synt het mﬁ sthene t hat
may be used %o synt hesi se e conpoumds of i nvention.
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syndrome, heart angdung di seases; and Substance-|nduced Sl eep Disordeg 25
i ncludi ng the s@types Insomia Type, Hypersomia Type, Parasomnia Type and
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oil. The f(%?}y&ﬂ)a&d@ﬁve Hypnotic, or Anxiolytic Wlthdrawal (292.0), Se ¢, Hypnotic, or
Anxiolytic Intoxication Delirium, Sedative, Hypnotic, or Anxiolytic Withdrawal Delirium,
Sedative-, Hypnotic-, or Anxiolytic-Persisting Dementia, Sedative-, Hypnotic-, or
Anxiolytic- Persisting Amnestic Disorder, Sedative-, Hypnotic-, or Anxiolytic-Induced
35  Psychotic Disorder, Sedative-, Hypnotic-, or Anxiolytic-Induced Mood Disorder, Sedative-,
Hypnotic-, or Anxiolytic-Induced Anxiety Disorder Sedative-, Hypnotic-, or Anxiolytic-
Induced Sexual Dysfunction, Sedative-, Hypnotic-, or Anxiolytic-Induced Sleep Disorder
and Sedative-, Hypnotic-, or Anxiolytic-Related Disorder Not Otherwise Specified (292.9);
Polysubstance-Related Disorder such as Polysubstance Dependence (304.80); and Other (or
40  Unknown) Substance-Related Disorders such as Anabolic Steroids, Nitrate Inhalants and
Nitrous Oxide.
In addition the compounds of formula (I) or their pharmaceutically acceptable salts
may be of use for the treatment or prophylaxis of a disease or disorder where an antagonist
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may al so contain a suspendi ng agent, preservative, flavouring and/or

col ouring agent. A conposition in the formof a tablet can be prepared

usi ng anyweuntiaike240phar maceuti cal carrier(s) routinel PCHEEPAPO676% epar i ng
solid formul ati ons, such as magnesi um stearate, starch, |actose, sucrose
and cel lul ose. A conposition in the formof a capsule can be prepared using
routine encapsul ation procedures, e.g. pellets containing the active
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a sol ution or fihaentAsssaeNEooidcOf ncthod ditthy gedungiitenta @iNcadedr disorder
phar maceuty;eal |y, ?%Sﬁi@&g:}ﬁm%g%‘?%re%ptgﬁgire HHE TS, Hllp}’ee[%sef%ﬁ%%as%ﬁ gn(?,lsual l'y
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at oni si ng seidwitbject apleffestivarampeniofialremperndef foowlaiher aphympecyicails posabl e
di spensi ngcetpubkasabtithcofs a singl e dose nasal inhaler or an aerosol _
di spenser fittegcWidhidh A4 GOV 1ags Y 8 SountBefEmtuNQ ), 42 plRsALL i conpri ses
an aerosol di ia%gensln{rt I tf B I .cg}r}t al Pléa Br 0 el=ll ant %41#%56% ecarndisbo?de%where
conpr essedGREDE Syl thoreof, 19} usen fie ragment 5%@? IS QSR y
f 1 uor ochl GREAGEPRIL S BHRMAR OFpyHY T§EIPIRS riHea iRk for sxarpRlg thage disgses ¥idns can al so
take the fdordenf mpntiopedheningleove. Conposi tions suitable for buccal or
subl i pgual admiesiveatibPisd polideetht A St ScontdasdeL®raid (Pasta | | es where the
active | “%%Sr‘?ﬁa%@&t'chﬁ 5 &k lg%aﬁgth\é\fegb RS B BE R RUG iR fo%%?é“ﬂtﬁ‘& act a,
tragacant i, “or gell Sty weEr /cerin. POSi t1 ONS ?153 reg}{all.
adm ni st r APEFIRPEITERRER Arit W%Wﬁ%@@%?’%‘?’?@f”@ﬂ@ﬁ%@ﬁt%@i BB oM ni ng a
convent i omedep®upypogiitedr for beesepls thoke discasescnd dipatdesymentioned hergoalpysi ti ons
sui tabl e for trrpsganiRra3dnt insidualil OMhé Hebitdm 0 NuaBNiEmingelred /nd
pat ches. 2RLMRORIERANCIRBh. FRETARAUL PGS  phattfideudOPerhfilliohuch as a
t abl et; capsul.e or ar‘r‘Eue.f e c OSIti\Iﬁé rraé/%)?ntaﬂtlﬂ rfomo.l%to
100% by weEPERESIng 8 ,compathsh of ferupa db of & PR ISR YATECPtC tafidhereef; el @
mat er i al , phepesditivgllpaccepiablasaiod of admi ni stration. The conposition may
contain from 0%He@oRP&urkaly ofirginta, (If @thetxsaphaccdQdly ac@ptblysakemanbe 30 of
the carri gfimig va bieniTRARQH fb)f‘é’m hShicAl 1RBeal, W8I FRAAPARLL | On My
cont ai.pg f%gﬁllogsga%btgy%élgonﬁf | oraﬂg’%%g% e f ?om F1] dn}%b g(:10’ 50&1)%, "of fhe
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carrier, dependhgompotuhis ofrfdrivath (©foraleid pliasha@tiiaitly addvetativseltodhichere
compound uyg@ek wher d16erd &S8R} EBMe imfidied &F IuRITREHIRREEg. as syrups, suspensions,
emulsions, tablets, capsules or lozenges.
35 A liquid formulation will generally consist of a suspension or solution of the active
ingredient in a suitable liquid carrier(s) ¢.g. an aqueous solvent such as water, ethanol or
glycerine, or a non-aqueous solvent, such as polyethylene glycol or an oil. The formulation
may also contain a suspending agent, preservative, flavouring and/or colouring agent.
A composition in the form of a tablet can be prepared using any suitable
40  pharmaceutical carrier(s) routinely used for preparing solid formulations, such as
magnesium stearate, starch, lactose, sucrose and cellulose.
A composition in the form of a capsule can be prepared using routine encapsulation
procedures, e.g. pellets containing the active ingredient can be prepared using standard

-13 -



35di sorders will vary in the usual way with the seriousness of the

di sorders, the weight of the sufferer, and other simlar factors. However,
as a genevaloyui7ge2sui table unit doses may be 0.05 to 1®CU/EPZ)09/6T6ES
suitably 1.0 to 500 ng, and such unit doses may be adm ni stered nore than
once a day, for exanple two or three a day. Such therapy nmay extend for a
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i ntroduci Rgudd¥sangR dhdgretub@ligpesstited in¥inglOor axliifos? ques@fet af stélt SorXeinopus
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t hought t einghtdose nasakinhaletdran aeroselispeesee pttest wity a niggeringyahyd. Whiese ther net hod
i nvol ues  slosape forigedn@iriscoampapusnd bdivkunsdt, it il birtainatpropetlaranvhidh dahde 25r ecept or
by det er mi gy fesld apgg';ﬁﬂ oPhn ot ga)tpgﬁa@s&&bd@Ialﬁgr&ﬁ%@al%c%o%exI n- 2

receptor I t 1's 'whi.ch "ha e orexin.1l Or orexin-2 receptor (as
appr opr i atl@?roﬁﬁortoﬁagﬁ?fl's%?rfﬁoégi.osagﬁ}%sm%%%ao f(a?%%&e;fg"sm P f%lhnsl BN a
eukaryotic cel IComnositiprpsusigbledpriyceat er sodirgypl admnisgraion wehide Bbisstor  such
that the detchg®xpdpssitles ivheretleceptoingomidnt s femmflacewithd caoiet achiangugahe cel |
or cebp) MAPLARRA, RESRMRIIQBlaMh bl @y&pmpound in the presence of a |abelled
form of an 20orexin-1 orcorexin,2.r ' T ' - tain a
radi oact | ve | aisal oy EEEK! 8?1%@%%%’6f%’%%ﬁ%ﬁ%wﬁﬁe R RGPS ' '
measur ed, @GN GRENSHIONAGUPRRIFBRRPSTUCY as cotoa buligtt  anot her scr eeni ng
t echni que i nvolGeagpasttienusetablc fE trRRIegal imenistriton indlgde aintneotphges akr eeni ng
of test coapasnds that inhibit nobilisation of intracellular calcium
251 onsg or ot hqﬁ ohe?&ﬁbo er?t&ﬁ@fchjhe&)gitfonﬁs G REL fofA 59%1 A" 16X be[i')'s&le of
orexin-2r eceB or Trgand wt orexin-1 or orexin-2 receptor as
appr opr i at¥gpouic. Thr oughout the specification and clainms which follow,
unl ess the contlxtcompgsiiieremapednaginifion 0.1 4o WB’d byoemghti feeexampdeifromrllat i ons
such as ' co6pyilsastighanst theamipe niitdhigl, dépdnling@nuheecthboofladninisaplion. tThe
i nclusi on CB{npasiﬁzs &0l cofthiR IR &% t5HER B wESRUBr Hanigi SO%KS 9PHbyRRLH O 30t he
excl ugbon g anﬁ‘i ot er@&?t eger or stepior .gr ?ulri) gf I nt egﬁirlsl or ' stens.
AT paBr i @hdhesagion qeaending T Ba Mehor of pARndsgrafigh. s The.caniposiiign gigy cop
appl i cat i dresn 09Pmado il 9P0ng. Sorgpamplrifiom | mede e0¢ag.«if the astve patcEtled by
ref er ence daperidingaacthe mediodiod adrhinpydatiore aficorompesiéos prgiconteial from ahag to
i ndi vi dual{lpgo kpdFg 3k spik Frobe1 dRGOHRODAL M tRYaF RE RIcBRRIET BE theBddldhough
fully set afd%rirgig}iration. The dose of the compound used in the treatment of the aforementioned
35  disorders will vary in the usual way with the seriousness of the disorders, the weight of the

sufferer, and other similar factors. However, as a general guide suitable unit doses may be

0.05 to 1000 mg, more suitably 1.0 to 500 mg, and such unit doses may be administered

more than once a day, for example two or three a day. Such therapy may extend for a

number of weeks or months.

40 Orexin-A (Sakurai, T. et al (1998) Cell, 92 pp 573-585) can be employed in
screening procedures for compounds which inhibit the ligand’s activation of the orexin-1 or
orexin-2 receptors.
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35The follow ng Exanples illustrate the preparation of certain conpounds of
formula (1) or salts thereof. The Descriptions 1 to 87 illustrate the

pr epar at i W6 20f0/07a122r nedi at es used to make conpounds of POTMHERREIO6I6S®r salts
thereof. In the procedures that follow, after each starting material,
reference to a description is typically provided. This is provided nerely
for assistance to the skilled chem st. The 40starting material my not
necessarily havegtnseh spelepavcainginroneduise invelye pryidias aprsprrateeslls avhich The
yi el ds werepresl thtib@kdl @s@enth2geddpatr op ticdiumtfacanesSueh $€6 ifolpde ells fromot st at ed
ot her wi Semanml@gégsg QZI%Z%%H% E%@lo% 99%@@& 2 olynué[&ﬁld@@ﬂ&ﬁﬂfgqﬁe gesmLi bed
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of the Dessappopraats t@olbeEeampbiéien bfwy finbesmnl asgingnednosuchercassgipptédune t hat
the pure SgRIMNds M RE bPﬂlelaﬁoﬁfﬁ)'ré%tvﬂhﬂ?ﬂe transfectediO RSB BFcRinIRHES cHBING

ACD/ Nane %@Bt%r&%dg %%&%5 aég/@l%aéoftware (Advanced Chem stry Devel opnent

Inc., Tord ti c Resonance
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in ppm (Gbobb‘&bMe tHRe chmadteiialth 8 odo¢piot likdndanas tést@hptaind sfoBowlet sy Splitting

patterns afRoffRid gﬁ;ﬁo BhA1H fo'cabordQBNiY for bomb&urs Shichthre Mgk St : M

nul tiplet; ecira were reco a tenperature ranging
from 25 td&° 9’&3‘1@ a%@l’?n rF‘FF?E) Piéhecllﬁfi‘flgrrrer was detected the cheni cal
shifts for the Ansger a@th@dalm\tolm&écrp@nngt@apmmmMﬁl@@.lﬂ@%ﬁﬁé@@%@fﬁéﬁwi se
speci fis ed reddplofbpaatysiamg itdbiced efbibyinBE Clabuitddiorenin-1 of brekirel entpton tinme) =
X mn, weng,RehfQfidicRRad AObtRRL1 dl8BxiA S k&St dp ; Pirate}‘&'l MQir8uiehtida 3u

C18( 2) 100A. col hase and

G adi ent : F&E{"&P v§s Ea%gqé%%fuﬁay 0&5‘961 g’&%ﬁ%ﬁAFP %016?)5 f,;‘Il—rA) in 8
mn. Col u@ﬁem-z repgpior sychdhat ther el expreppes Pherliecewr gefteeuf %ﬁa Whsaatastpg Hie= 220
nm . O herce20r tfLcraahy peparationdviciag ecnpyunkiPh Ge(preskkeelnd a lﬂ)eth:dlfomntdﬁ ed),

vere perf Qrameli us bféglr@ree\%tl)leﬁgangoﬂ"f?@ﬂ a%@ of@liMdioadtive labe TAB 1.8 | am

particle si Oél)lt J%@gﬁ %%So%uggggﬁ% %gépef llS sé?e&v@g edé&)qleagu 1%% TFA) to 95%

(acet oni trami = 60 C. Flow
rate = 1. 33HP¥HVIY- UV det ection vvavel ength = 220 nni. 25In the anal ytical
char act eri zat i dfet efiothdrescidesiog tcokd qeninpaerdbe LRyt leé cguipmenHeshigpect r a

taken by Bhibg&Hput §tfréb$1[ M8 Sorfouin@s MasiahBREEI ikadss OChaiRUuM tdicip@aks

taken By kS b MR R iINGTE e e B REe i TB! Blults of | &
as rren i one . usi wer e r n on a Agilent
MSD 1100 WH 8re§EPe P‘f?fﬁ’élfle%'rec@ﬂgraéﬁ’mﬁpr?dg ‘ES (+) and ES (-) ionization

mode [ ES (+): Neiseughautgke speoificatinoodghaims whichdolimy, soloseihe comextapquires. 1%
HCO2H /  CldgaNv 0/ th®woldS comprisdvamd vaaaas sudbls 1&nhrassl and foupirieing sellMent :
water + 0.3 g@ginﬁ) gﬁ%%&%&ia s%@e@lﬁﬁegy& %?%?‘éfo%{a%@lm‘eégteﬁ BubRoREaks

Kk Per k 0 t lied
g ity M SRR e assoct at 60 wi

t he peaks wer e Alhrénicaipnsippeiuging Prisas Hmitagitq E?’rﬁ@nt&*}@ﬂ’ag’élﬁ prpdicetings) @gdiy an
Agi | ent LGhivVsRcifldatfoMas heiSpeiatorporated by oqfercatd asgf ¢ach pakvitiual uldication were

specifically and individually indicated to be incorporated by reference herein as though fully
set forth.

35 The following Examples illustrate the preparation of certain compounds of formula
(D) or salts thereof. The Descriptions 1 to 87 illustrate the preparation of intermediates used
to make compounds of formula (I) or salts thereof.

In the procedures that follow, after cach starting material, reference to a description
is typically provided. This is provided merely for assistance to the skilled chemist. The

40  starting material may not necessarily have been prepared from the Description referred to.

The yields were calculated assuming that products were 100 % pure if not stated
otherwise.
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negative el ectrospray ionization node and in both acidic and basic gradi ent
conditions [Acidic gradient LCMS - ES (+ or -): analyses perforned on a
Supel cosiWOABR/#F2RRus colum (33 x 4.6 mm 3 |an). Mobi PETHRAN/06758 wat er
+ 0.1% HCO2H / B - CH3CN. 40 Gradient (standard nethod): t=0 mn 0% (B),
from0% (B) to 95% (B) in 5 mn lasting for 1.5 mn, from95% (B) to 0%B)
in 0.1 mn, stop tine 85 mn. Colum T = roomterrperature Flow rate =1
mL/mn. G adi eflihe compoundstipsstiped inthe Faamides desyribefl heieimadisr IRy e albreen
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[ LC M5 - drittd15 or -): analyses perfornmed using an AcquityTM UPLC BEH C18
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conpounds
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by "UPLC @A@lndl]l PQC) in the anal ytic characterization of the described
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BEH C18 ¢ re 40
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The uggge Sgbgdﬁ%qet g@ﬁ@él%é}? (I g?gll q g é( &fgﬁ Ag_{\?g% lg&ﬂ(gyo 800 or
35 QC POs 1780 606- Iaqu@NObenfowatﬁr A zﬁf'r/t ﬁ FALFi zat i on
of the desl®pilfedawonpbusivdsolvent: watef iQ/NBo NHzH(/«CId«CN $0/5@hal yses per f or med
us: ng a{l Aaq upécﬂrassgg’ﬂa%d REH tg-feask@ Héf@lal(e%cbrﬁq{ﬁL@ 1ﬂ§’fﬂ1m@nt7Pe|k_ll%ozﬂ1EﬂlﬁH §ﬂ2§©I e cus% éﬁl)
colum te [ ur -
0. 0606 ordae BB Apnii Hio S 83011 ey Mol 05O .99 1. ¢ -
1. 45 Adn 98V 9abMS spectye apeoqiteel withghs pealesopere faksh an BIPLCrinstrssagiv et 1440
Fl ow r at e Serigs @uplednd an AHes LCAMGE 1 188 Nlasp Spd@@nkdd@pamating E$0$Lt1)ve 011.00- 800
amu. negative electrospray ionization mode and in both acidic and basic gradient conditions

[Acidic gradient LC/MS - ES (+ or -): analyses performed on a Supelcosil ABZ + Plus

column (33 x 4.6 mm, 3 um). Mobile phase: A - water + 0.1% HCO,H /B - CH:CN.

40  Gradient (standard method): t=0 min 0% (B), from 0% (B) to 95% (B) in 5 min lasting for
1.5 min, from 95% (B) to 0%(B) in 0.1 min, stop time 8.5 min. Column T = room
temperature. Flow rate = 1 mL/min. Gradient (fast method): t=0 min 0% (B), from 0% (B)
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WO 2010/ 072722PCT/ EP2009/ 067658 UV detecti on range: 210-350 nm The usage
of this nethodology is indicated by "UPLC (Acid GEN QC SS)" in the analytic
char act erw@aniogm2e? t he descri bed conpounds. Tot alPCraR2@a/06a8 (Tl C)
and DAD WV chromat ographic traces together with M5 and UV spectra
associated with the peaks were taken on a UPLC/MS AcquityTm system 5

equi pped wi th PDA detector and coupled to a Waters S mass spectroneter
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chr omat ogr aphy [(EV$z @8, (+SP1) amudlys30pdfdined ﬁ‘nﬂg)anAca[m@gY‘rblPEICaBEH(G 18CO)
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systens. | a 30- 400
mesh (supd?’aitfgdL 5/ %ﬁ:ﬁ)ﬁéto élo%g qu% é b ggl%’ 6

pr e- packed cami {MgeB, t pt 8-piadReY %lt(ﬁ?a@len %ﬁ) dep taeLrmiggeslupa = 4Bi"6t age
SNAP oar t rHisigegte = Kl%mrmhemgdqedgd‘ E8h): 16041000lges oB3ESF )| BXD0Real. B8-)Si | i ca

cartri dgesg.go0 amu. §3Ed 5@%/'2‘19%%0 ‘ﬁﬁﬁ é[*ng Psagé Shﬁlﬁkgrgetﬁgéldhg%g%ﬂ%%c%ed

extractio G/ L an

cartri dgeg’yl ﬁ %@%H% A@WH‘TC%@G iqrggion ‘f?s?c ARRABHIYS sol uti on
in MeOH. Th€/MBI-ESdted -F pradyscopeicamed tsingan Acquityd” WRLE IBEH Gli$reohinen €81 ut i on
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AAPEE RickRoa BOETEA YRR L SR =t ARbsey Lices
min 6% B, t=0. 57'min 70% B, t = 1.06 min 99% B lasting for 0.389 min, t = 1.45 min 3%
B, stop time 1.5 min. Column T = 40 °C. Flow rate = 1.0 mL/min. Mass range: ES (+): 100-
1000 amu or ES(+): 50-800 amu, ES (-): 100-800 amu. UV detection range: 210-350 nm.
The usage of this methodology is indicated by “UPLC (Acid QC_POS_50-800 or
35  QC_POS 70 900 or GEN_QC or FINAL QC)” in the analytic characterization of the
described compounds.

[LC/MS - ES (+ or -): analyses performed using an Acquity™ UPLC BEH C18
column (50 x 2.1 mm, 1.7 um particle size) column temperature 40 °C]. Mobile phase: A -
water + 0.1% HCO,H / B - CH:CN + 0.06% or 0.1% HCO,H. Gradient: t =0 min 3% B, t=

40 1.06 min 99 % B, t=1.45 min 99 % B, t = 1.46 min 3 % B, stop time 1.5 min. Column T =
40 °C. Flow rate = 1.0 mL/min. Mass range: ES (+): 100-1000 amu. ES (-): 100-800 amu.
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AcOH Acetic acid bs or br.s broad signal Bl NAP

2, 2" -Bi s(di phenyl phosphi no) -1, 1' - bi napht hyl t-But oxycarbonyl Boc n-BuL
n-Butyl IWORDUM7BI22gess reagent Met hyl PCT/EP2009/067658
N-(triethyl ammoni unsul phonyl ) carbamate Cp Cycl opent adi enyl Cy Cycl ohexanes
DBA Di benzyili dene acetone DCE Di chl or oet hane DCM Di chl or onet hane DI PEA

UV detection range: 210-350 nm. The usage of this methodology is indicated by “UPLC
(Acid GEN_QC_SS)” in the analytic characterization of the described compounds.
Total ion current (TIC) and DAD UV chromatographic traces together with MS and

UV spectra associated with the peaks were taken on a UPLC/MS Acquity™ system

5  equipped with PDA detector and coupled to a Waters SQD mass spectrometer operating in
positive and negative alternate electrospray ionisation mode [LC/MS - ES(+ or -): analyses
performed using an Acquity™ UPLC BEH C18 column (50 x 2.1 mm, 1.7 um particle size)
column temperature 40 °C]. Mobile phase: A - 10 mM aqueous solution of NH;HCO3
(adjusted to pH 10 with ammonia) / B - CH3CN. Gradient: t = 0 min 3% B, t = 1.06 min

10 99% B lasting for 0.39 min, t = 1.46 min 3% B, stop time 1.5 min. Column T = 40 °C. Flow
rate = 1.0 mL/min. Mass range: ES (+): 100-1000 amu or ES (+): 50-800 amu. ES (-): 100-
1000 amu. UV detection range: 220-350 nm. The usage of this methodology is indicated by
“UPLC (Basic GEN_QC or QC_POS_50-800)” in the analytic characterization of the
described compounds.

15 Unless otherwise specified, Preparative LC-MS purifications were run on a MDAP
(Mass Detector Auto Purification) Waters instrument (MDAP FractionLynx). [LC/MS - ES
(+): analyses performed using a Gemini C18 AXIA column (50 x 21 mm, 5 um particle
size). Mobile phase: A - NH4HCO; sol. 10 mM, pH 10; B - CH3CN. Flow rate: 17 ml/min].
The gradient will be specified each time:

20 Preparative LC-MS purifications were also run on a MDAP (Mass Detector Auto
Purification) Waters instrument. The usage of this methodology is indicated by “Fraction
Lynx” in the analytic characterization of the described compounds. Sunfire Prep. C18 OBD
(150 mm x 30 mm i.d. 5 um particle size) at room temperature. The injection volume was:
990 pl. Mobile phase: A = 0.1% v/v solution of HCO,H in water. B = 0.1% v/v solution of

25  HCO;H in CH;CN. Flow rate: 40 ml/min.

For reactions involving microwave irradiation, a Personal Chemistry EmrysTM
Optimizer was used.

In a number of preparations, purification was performed using Biotage manual flash
chromatography (Flash+), Biotage automatic flash chromatography (Horizon, SP1 and

30  SP4), Companion CombiFlash (ISCO) automatic flash chromatography, Flash Master
Personal or Vac Master systems.

Flash chromatography was carried out on silica gel 230-400 mesh (supplied by
Merck AG Darmstadt, Germany), Varian Mega Be-Si pre-packed cartridges, pre-packed
Biotage silica cartridges (e.g. Biotage SNAP cartridge), KP-NH prepacked flash cartridges

35  orISCO RediSep Silica cartridges.

SPE-SCX cartridges are ion exchange solid phase extraction columns supplied by
Varian. The eluent used with SPE-SCX cartridges is DCM and MeOH or ACN or MeOH
followed by 2 N ammonia solution in MeOH. The collected fractions are those eluted with
the ammonia solution in MeOH.

40 SPE-Si cartridges are silica solid phase extraction columns supplied by Varian.

The following table lists the used abbreviations:

| AcCl | Acetyl chloride
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N, N- Di i sopropyl - N- et hyl am ne DVSO Di net hyl sul f oxi de DI PA

N, N- Di i sopropyl am ne DMAE 2- ( Di net hyl am no) et hanol 1, 2- Di net hoxyet hane DVE

DVF Di mretWglzbwyarerzede Et OH Et hanol Et 20 Di et hyl et her Et GSE/ERR009I06T58% at e | PA
| sopropyl al cohol LAH Lithium alum num hydride LDA Lithiundiisopropylam de

MeOH

AcOH Acetic acid

bs or br.s broad signal

BINAP 2,2’-Bis(diphenylphosphino)-1,1’-binaphthyl

Boc t-Butoxycarbonyl

n-BuLi n-Butyl lithium

Burgess reagent | Methyl N-(triethylammoniumsulphonyl)carbamate

Cp Cyclopentadienyl

Cy Cyclohexanes

DBA Dibenzyilidene acetone

DCE Dichloroethane

DCM Dichloromethane

DIPEA N,N-Diisopropyl-N-ethylamine

DMSO Dimethylsulfoxide

DIPA N,N-Diisopropylamine

DMAE 2-(Dimethylamino)ethanol

DME 1,2-Dimethoxyethane

DMF Dimethylformamide

EtOH Ethanol

Et,O Dicthylether

EtOAc Ethylacetate

1IPA Isopropyl alcohol

LAH Lithium aluminum hydride

LDA Lithiumdiisopropylamide

MeOH Methanol

EtOH Ethanol

Grubbs 1* | Benzylidene-bis(tricyclohexylphosphine)dichlororuthenium

generation

MsCl Mesylchloride

NBS N-Bromosuccinimide

NCS N-Chlorosuccinimide

Ps-TsCl Polystyrene sulfonyl chloride (cross-linked polystyrene resin
that is the resin-bound equivalent of tosyl chloride)

rt retention time

TBME tert-Butyl methyl ether

TBS tert-Butyl dimethylsilyl

TBTU O-(benzotriazol-1-yl)-N,N,N N -tetramethyluronium
tetrafluoroborate

TEA Triethylamine

TFA Trifluoroacetic acid

THF Tetrahydrofuran

bs broad signal
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Met hanol Et OH Et hanol G ubbslst generation
Benzyl i dene-bi s(tri eyel ohexyl phosphi ne) di ehl or or ut heni um MsCL Mesyl chl ori de
NBS N- Br avo=0di727221 de NCS N- Chl or osucci ni mi de Ps- TsCl POIEPR§m0On®sSul f onyl
chloride (cross-linked polystyrene resin that is the resin-bound equival ent
of tosyl chloride) rt retention tine TBVE tert-Butyl nethyl ether TBS

tert-Butyl dinmethylsilyl TBTU

0- (benzot Phazol - 1- y1)|-BenIN' N -t et r anet hyl uroni um t et raf | uor oborate TEA
Triethyl agHRg  buffer | Citric acid/NaOH/HCI in water solution available from Merck

solution KGaA

TBDPS tert-Butyl diphenylsilyl

TBTU O-(benzotriazol-1-yl)-N,N,N N -tetramethyluronium

tetrafluoroborate

-Bu tert-Butyl

TEA Triethylamine

TFA Trifluoroacetic acid

THF Tetrahydrofuran

Ts p-Toluensulfonyl

DESCRIPTIONS

Description 1: 1,1-Dimethylethyl (25)-2-[2-(methyloxy)-2-oxoethyl]-1-
5  piperidinecarboxylate (D1):

o Aok

A mixture of ((2S)-1-{[(1,1-dimethylethyl)oxy]carbonyl } -2-piperidinyl)acetic acid (1.00 g,
4.11 mmol), DIPEA (2.148 ml, 12.33 mmol) and TBTU (1.979 g, 6.17 mmol) in DMF (25
ml) was stirred at room temperature for 20 minutes and a brown colour was formed. After
15 this time MeOH (0.249 ml, 6.17 mmol) was added and the resulting solution stirred at room
temperature for 30 minutes. The mixture was transferred into a separatory funnel containing
brine (20 ml) and extracted with EtOAc (2 x 20 ml). The combined organic layers were
washed with water/ice (5 x 20 ml). The organic layer was dried (Na;SOy), filtered and
concentrated. The crude obtained was purified by flash chromatography on silica gel
20  (Biotage SP1, Cy/EtOAc from 100/0 to 85/15). Collected fractions gave the title compound
D1 (1.01 g) as a colorless oil.
"H-NMR (400 MHz, CDCl3) & ppm: 4.67 - 4.75 (m, 1 H), 3.96 - 4.05 (m, 1 H), 3.67 (s, 3
H), 2.79 (t, 1 H), 2.61 (dd, 1H), 2.53 (dd, 1 H), 1.60 - 1.70 (m, 6 H), 1.46 (s, 9 H).

25  Description 2: 1,1-Dimethylethyl (25)-2-(3-bromo-2-oxopropyl)-1-
piperidinecarboxylate (D2):

30 /% N



TFA Trifluoroacetic acid THF Tetrahydrofuran bs broad signal WO

2010/ 072722PCT/ EP2009/ 067658 Ph Phenyl pH=3 solution buffer Ctric

aci d/ NaOrweice1o/a7278at er sol ution avail able from Merck KGRAT/EBDIS06768% t - But v
di phenyl silyl TBTU O-(benzotriazol-1-y1)-N,N,N N -tetramet hyl uroni um
tetrafl uoroborate t-Bu tert-Butyl TEA

Preparation (i)
In a 500 ml round-bottom flask under nitrogen at room temperature, 1,1-dimethylethyl
(2S)-2-[2-(methyloxy)-2-oxoethyl]-1-piperidinecarboxylate D1 (11.10 g) was dissolved in
THF (100 ml) to give a pale yellow solution. This solution was cooled to -78 °C and the
5  Tebbe reagent (104 ml of a 0.5 M solution in toluene, 51.80 mmol) was added dropwise.

The thick mixture was diluted with further 70 ml of dry toluene. The resulting brown-
orange mixture was stirred at -78 °C for 30 minutes and then slowly warmed up to room
temperature and left under stirring for 2 hours. The reaction mixture was charged into a
dropping funnel and then added dropwise to a 2 L round-bottom flask containing about 400

10  mlofan ice-cooled 1 M NaOH aqueous solution. At the end of the quench, the resulting
grey suspension was diluted with EtOAc (250 ml) and allowed to stir overnight. The
resulting yellow suspension was then filtered over a Gooch funnel and salts were washed
with EtOAc¢ (500 ml). Phases were then separated and the organic layer was washed with
brine (2 x 500 ml). The organic phase was dried (Na;SO,), filtered and concentrated to give

15 adeep orange oil. The residue was diluted with Et;O (about 500 ml). Some salts
precipitated and the resulting suspension was filtered over a Gooch funnel. The filtrate was
concentrated under vacuum to give 12.40 g of 1,1-dimethylethyl (2S)-2-[2-(methyloxy)-2-
propen-1-yl]-1-piperidinecarboxylate as an orange-brown crude oil. The material contained
some residual salts (the overall recovered amount was higher than the theoretical amount).

20  The material was used without further purification in the next reaction and supposed to be
pure at 88.7 wt%. In a 1 L round-bottom flask under nitrogen at room temperature 1,1-
dimethylethyl (2S)-2-[2-(methyloxy)-2-propen-1-yl]-1-piperidinecarboxylate (12.40 g,
43.10 mmol) was dissolved in THF (125 ml) and water (35 ml) to give a pale yellow
solution. NBS (7.67 g, 43.10 mmol) was then added dissolved in about 100 ml of THF. The

25  resulting grey mixture was stirred at room temperature for 1 hour. Additional NBS (1.50 g,
0.2 eq) dissolved in 50 ml of THF was added and the reaction mixture stirred at room
temperature for 1 hours. The mixture was concentrated under vacuum to remove THF, and
then was diluted with EtOAc (about 500 ml) and water (200 ml). Phases were separated and
the aqueous layer was back-extracted with EtOAc (250 ml). The combined organic layers

30  were dried (Na,SOy), filtered and concentrated to give 17.80 g of a brown oil. The material
was purified by flash chromatography on silica gel (Biotage 75 L, Cy/EtOAc from 100/0 to
90/10) to give the title compound D2 (6.00 g) as a yellow oil. MS: (ES/+) m/z: 342 (M+Na,
100%) and 344 (M+Na, 100%), 264 (M-1Bu, 100%) and 266 (M-tBu, 100%). C13H2,BrNO3
requires 319. "H NMR (400 MHz, CDCl3) & ppm: 4.72 - 4.79 (m, 1 H), 3.91 - 4.10 (m, 3

35 H),2.77-297(m,3H), 1.49-1.75 (m, 6 H), 1.46 (s, 9 H).

Alternative preparation (ii)
An alternative route to (1,1-dimethylethyl (25)-2-(3-bromo-2-oxopropyl)-1-
piperidinecarboxylate) D2 is the following:

40 A stirred solution of DIPA (7.84 ml, 56.00 mmol) in THF (70 ml) was cooled to 0 °C and
n-BuLi (35.70 ml of a 1.6 M solution in Cy, 57.10 mmol) was added dropwise. To a
solution of dibromomethane (3.58 ml, 51.30 mmol) in THF (70 ml) cooled to -90 °C was
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Triethylam ne TFA Trifluoroacetic acid THF Tetrahydrofuran Ts

p- Tol uensul fonyl  DESCRI PTI ONS Description 1. 1,1-Di nethyl ethyl

(2S) - 2- [ 2W0retoRBRY) - 2- oxoet hyl] - 1- 5pi peri di necar boxyPaTEPLOIN6763) O 4 N
0100 Amxture of

((2S)-1-{[ (1, 1-di net hyl et hyl ) oxy] car bony1}-2-pi peridinyl)acetic acid (1.00
g, 4.11 nmol ), DI PEA (2.148 m, 12.33 mmmol) and TBTU (1.979 g, 6.17 mmol)
in DVF (28dddd)dropwiss ther R4 satution praviensparrepaieds Afr S20inHch SO 2amep wiBY own
col our wasff ardiedthythe (2 DR2-{hirdethilory Mo Okb iRy R4 DipdridirecdrBoxyink D M@sHoadded

dth I f Th
;”Xt urg \rNEZHl THﬁgffr?lrl);’Msoa[&déﬁ 4 oi)%sea&) tﬁ&%&'&tﬁoﬁn’ﬂ? ;ggﬁﬁ&%hﬁ?rﬁagfg rl?‘rr]ﬂl t@% " )e

and extr aélf%lg“l gleAs | ézwoé‘ﬁloﬁl’iﬂﬁl yT%i ég'éff
washed5w tr¢sultingenikire was adzdezlowmp)mnu‘rdnéo errgadimtltraggesplmg off Aic
filtered apd nﬁﬁdil9 ﬁﬂwsadetoEm g eoslbl & TBACWaEe frdttidn @tk iy ﬁdsaefn

chromat ogr ? 9‘5}1 Seind' tﬁ&l @iﬁlte \9 tﬁ'Eﬁt(?el%O% lT he%{{xﬁgg gﬁﬂ QP 4 ©

85/ 15). rac I ons ve

col orl ess S%Hafra Oryfu ENGE 1@@9_@ 06/ I§?§Cﬁ’4 afugaus soljitipg (7 yy1 1 “ﬂ; 3.96 -
4.05 (m B%—MaHQ.(Eﬂqlqes)us Solkdion QlOO@le tn;ld tirigd) (100 n@ L T(hdd)fgamd)phaze #8sddett 1 H),
1. 60 101. (Raf90,) Gilfdrod ahd4Be {dtven? réhoved under reduced pressure. Purification by flash

chromatography on silica gel (Biotage SP1 40 M, DCM) gave the title compound D2
(1.14 g).

Alternative preparation (iii)

15 Ina IL round-bottom flask titanocene dichloride (60 g, 0.24 mol) was suspended in dry
toluene (300 ml) under nitrogen atmosphere and cooled down to 0 °C. Methylmagnesium
chloride (3 M solution in THF, 180 ml, 0.54 mol) was added dropwise (over 45 min),
keeping the internal temperature below 8 °C. The resulting mixture was stirred at 0-5 °C for
1.5 hours and then transferred (over 30 min) through a siphon in an ice-cooled 6% w/w

20  NH,4CI aqueous solution (180 ml), keeping the internal temperature below 5 °C. The
mixture was stirred at 0-5 °C for 1 hour. Celite (15 g) was added, the mixture stirred at 10
°C for 15 minutes and then filtered washing with toluene (20 ml). Phases were separated.
The organic layer was washed with water (180 ml) and brine (180 ml), dried (Na;SO4),
filtered and then distilled down under vacuo to 200 ml. The dimethyltitanocene solution in

25  toluene was charged in a 1 L round-bottom flask under nitrogen atmosphere and 1,1-
dimethylethyl (25)-2-[2-(methyloxy)-2-oxoethyl]-1-piperidinecarboxylate D1 (20 g, 0.078
mol) was added. The resulting mixture was stirred at 90 °C for 3 hours. Toluene (500 ml)
and iso-octane (500 ml) were added and the mixture filtered through a celite pad to remove
inorganic salts. A CUNO filtration (R55S cartridge) was then performed to remove the

30 finest particle size solid. The resulting clear solution was concentrated under vacuo to afford
the intermediate 1,1-dimethylethyl (25)-2-{2-[(methyloxy)methyl]-2-propen-1-yl}-1-
piperidinecarboxylate as an orange oil (13.60 g). HPLC (walk-up): rt = 4.69 min. 'H-NMR
(400 MHz, CDCl3) 6 ppm: 4.42 - 4.58 (m, 1 H), 3.94 - 4.08 (m, 1 H), 3.88-3.93 (m, 2 H),
3.53(s,3 H),2.79 (t, 1 H), 2.42 (dd, 1H), 2.27 (dd, 1 H), 1.50 - 1.70 (m, 6 H), 1.46 (s, 9 H).

35
NBS (8.36 g, 0.047 mol) was added portionwise to a mixture of 1,1-dimethylethyl (25)-2-
{2-[(methyloxy)methyl]-2-propen-1-yl }-1-piperidinecarboxylate (10 g) in THF (70 ml) and
H,0 (15 ml). The mixture was diluted with TBME (100 ml) and water (50 ml). The
aqueous phase was back-extracted with TBME (50 ml). The collected organic phases were

40  washed (twice) with a 4% w/w NaHCOj; aqueous solution, dried (Na,SOy), filtered and
evaporated under vacuo. The residual oil was purified by filtration through a silica pad (20
g, toluene/EtOAc 90/10). A further filtration through a silica pad (50 g, toluene/TBME
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25Description 2: 1,1-D nethylethyl (2S)-2-(3-brono-2-oxopropyl)-1-
pi peri di necarboxylate (D2): 0 N 300 LOBr - 20 - WO

2010/ 072 M RRONVEPR2Q009/ 067658 Preparation (i) In a 500 mpCTgRaeddloeTosdm fl ask
under nitrogen at roomtenperature, 1,1-dinethylethyl

(2S) - 242- (et hyl oxy) - 2- oxoet hy1] - 1- pi peri di necar boxylate D1 (11.10 g) was
dissolved in THF (100 m) to give pal e yel |l ow sol ution. This solution was
cool ed t o0 90/18) dfedet! ﬁlhélﬂ5¢@tbb@ln|dé¥?g@r&0 1 0ENMR H00MBZEDMSEBHQRinpm:i n

tol uene, %k0o8M. Gmph,)l Mg st 336 eXHY Bolow 3688 (hhe H)k.8&— 3104t (t; @ Hye®.68li-2u82ed wi t h

further i g - nge m xture was
stirred atQ ”%gﬂé or S@wnut T@gég@%ﬁé 12 1%5@&@\/{&&&@(1 up to room
tenperature and | eft under stirring for 2 hours. The reaction m xture was
chargefl i mescmptﬂnnijﬂi,h@imaﬁhublth)dlﬁmthﬂﬂ-mttuwnﬂlﬁ@pm%@]pyddhl 2-yDmethyl]-
round- bot tiosipéridinkcAiBot@ati(DY):about 400 10 m of an ice-cooled 1 M NaCH
aqueous solution. At the end of the quen the resulting grey suspension
was diluted with EtOAc (250 nl) and allo to stir overnight. The
resulting yell ow suspensi on was n fiyXKereg over a Gooch funnel and salts
were washed with Et 0Ac (500 ni) t/g@gi%\/ then separated and the organic
| ayer jpas washed with brine (2 x™8 The organi ¢ phase was dried
(Na2s®™4), filtered and concegﬁ( to give 15a deep orange oil. The
residue was diluted with Et2 QbOL@ 500 m). Sone salts precipitated and
the resulting suspension was flltered over a Gooch funnel. The filtrate was
concent r atled 50ndesundamitiom flask gi soemilt2mpCragrofindey ditrdgenetl Hydisethylethyl (25)-

(25) - 242- (zn@tﬂm@)wax fop quﬁﬁeﬂdlﬂékhrb@axﬂh@m @ines wabqisydlaé@mmaraz ml)

? d A t h
over it r SEBUER S ARl AR R RS R EHERE (OB ¢ 8o AT ﬁ‘ﬁé The
nat eri al \Ré@edu%‘éd suice g solyfiomeptes ar 3G (e ior o mipey. fae Hé’ktt‘rer lowRd ¢nd
supposed tcoolwalib @odh teddiEheratink Und tvas dihdted witb bride Paht)aml EL@sR nind¥asasi t r ogen

at roomt %H?@&%Elléfe% ahd tie AuRl héﬁjeﬁéﬂbﬁkted with Et,0 (3 x 3 ml). The combined mﬁgamc

ol ) - was HpEEOKire ACd (NARRER @%emr GnfeRElead P BRR C{V%C Frwity Sl ot ow
sol ut 26n. oNBsnianigythy tlthsormppumﬁd?i*} Wegatgriehwaciersd Wdlihggt(fwléf‘d Pilﬁﬁ‘é?é’@Hﬂn 100 ni

of THF. Thige @&t esplNIS NESGr)ey/zn330t(v-e ) vaisHsN: 05 eduiaés 3200m t enperature for 1
hour. Additional NBS (1.50 g, 0.2 eq) di ssolved in 50 m of THF was added

and the reacti.on mte tarure_ for ours. The

i xt ure SEApUhE: Xé\#/&ahﬂ lréé y 'BlPGﬁ'l l?‘&%’ﬁ&“‘f‘ﬁ?—o 12 Y'ﬂ Wewas dil uted
wi th Et OAdD@xbout 500 m) and water (200 ml). Phases were separated and the
aqueons | ayer was back-extracted wi th EtOA 50 ml). The conbi ned organic
| ayers 30 were dried (Na2504), figteyed cgncentrated to give 17.80 g of
a brown oil. The material was purlifi Nash chromat ography on silica
gel (Biotage 75 L, Cy/EtOAc from 100/0 to 90/10) to give the title conpound
D2 (6.00 dgh aalQO aﬂ;{oe«'irlfbwk bil FdimBylethgb(26)-2rh( & mewhimiduedd ,2-alppddingdnd 344

M+Na 10 ﬁ&ﬁecaﬂl&ﬁ teﬂDSi lzﬁﬁg)(vb&&stcﬁéolvé@ﬁf/ﬁ)C MIBB 2R By @ﬂ@a requires
géa) EJ rnl)4w adﬁga gl%)pw}se attd the rés t (r)ng{ni vg
prepar ati (mlxtqrc; eft under stirring overmght 1e mixture Was evaporated under vacuurh and the

crude dark oil was eluted through a SCX column. Collected fractions gave the title
compound D4 (1.05 g) as an oil. HPLC (walk-up): rt = 1.85 min. MS: (ES/+) m/z: 230
(M+1). C14H9N3 requires 229. 'H NMR (400 MHz, CDCl3) 6 ppm: 7.94 (d, 1 H), 7.41 (s, 1

35 H),694(d, 1H),6.66(t, 1 H),2.89-3.06 (m, 1 H),2.93-3.01 (m, 2 H),2.71-2.79 (m, 1
H), 2.58 - 2.67 (m, 4 H), 1.85 - 1.95 (bs, NH), 1.75 - 1.84 (m, 2 H), 1.58 - 1.64 (m, 1 H),
1.22-1.55(m, 3 H).

Description 5: 1,1-Dimethylethyl (2S)-2-[(3-iodo-8-methylimidazo[1,2-a]pyridin-2-
40  yDmethyl]-1-piperidinecarboxylate (D5):
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An alternative route to (1, 1-dinethylethyl (25)-2-(3-bronp-2-oxopropyl)-1-
pi peri di necarboxylate) D2 is the followng: 40 A stirred solution of DI PA
(7.84 m ,weeopp7a12el ) in THF (70 m) was cooled to 0 C RAA/ER2BIN0H76685. 70 i
of a 1.6 Msolution in Cy, 57.10 mmol ) was added dropw se. To a sol ution of
di brononet hane (3.58 m, 51.30 mmol) in THF (70 m ) cooled to -90 C was WO
2010/ 072722PCT/ EP2009/ 067658 added dropwi se the LDA solution previously
prepared. After 5 mnutes stirring, a solutign of 1,1-dinethylethyl
(2S) - 242- (et hyl oxy) - 2- oxoet hy1] - 1- piperi di ngcay boxyl ate D1 (6.00 g) in THF
(47 m) was added dropw se to the i xt/ire and then, after 10

m nutes, n-BuLi (22.20 ml of a 1.6 in Cy, 35.50 mml) was added.
After 5 minutes the 5resulting m dded, via cannula, to a rapidly
stirring solution of AcCl (35.0 2 mmol ) in absol ute Et OH (230 rri)

led to -78 ft
ETRET AR NP RSN R AR A L
f unnel anginidimechrbaxytataDsd (.43 5190% BXIDASAmphlevassdded Lt(i DAL pb, 1R.Jloomal)) , a 5%
NaHCCB  aqy&ditfonsioMuh iDIMY ddBwike kit @oech tfmbaatufd &1 tht )esul'tl'hgn@mwwas sifrage was
dried 303 :\lgﬁo%@%%pyahﬁ@ﬁo?% 1308 Wﬁ]ﬁﬁdﬁ% o UBHA g@ﬁg@ wa€d Lty
gave the tni“ﬁuée Ve8RS Y)%m'(@ f%ﬂf ‘)mnu,ﬁﬁst ﬁl%%fgwgp Dase 32y équgl}p 15I n a
1L round- Widtetedrmnél karsentratttoqiereyallionitobd puefi¢doda Biotage AP 4riNH) I&dé}é suspended
in dry tolurig; CRRQA with a tradient JTi36I(OYENCHETOSRITRINE 1 And sy ed ﬁ?ﬂordﬂmltteo 0 C
Lo o TSR  S paehon L E 80 %f iy e o
r esul P ng Griblas D02 Grasirey #3r e[ill R §4@) MHzo PMS @54 fr‘Sp(ﬁRPén t %gf erred
(over 30 MGm,thHpdgh6& (si, pibn4iort.atmi t&h.cobe3et(ngo%b j, w.20.7N4 EH)agd&ous

sol ution Q].«ﬁpﬂnmyH) If{ege@gm?mt fheHinternal tenperature below 5 C. The m xture

was stirred our. Celite (15 g) was added, the m xture

stirred at 10 C for 15 mnutes and then filtered washing w th toluene (20

ml) . Phasd2esgidptions@pla}-Rimgthykathyl 4293 (@ 8rf&9@ﬁhm1d%hécﬂlwrﬂ¢fnv3at er (180

m) and bryimeethydB0-piperididecaeboxya@ 0¥y, filtered and then distilled down

under vacuo to 200 m . The dinethyltitanocenge solution in 25 toluene was
ni @g

charged in a 1 L round-bottom fl ask under en atnosphere and 1, 1-

di et hyl et hyl (25)-2[ 2- (et hyl oxy) -Z- oe1N pi peri di necar boxyl at e D1
(20 g, 0.078 nol) was added. The rasul ure was stirred at 90 C for
3 hours. Toluene (500 M) and is aEfm (5 0 m) were added and the

m xture filtered through a celit 0 renove inorganic salts. A CUNO
filtration (R55S cartridge) was th n performed to renove the 30finest
particl e Siozemsourkedf 1,Thbmethglethyl 2§)CHERiodeR-methghmidazo[d Bredpyridimled under

}/gctu() t?h @uthﬁlpteﬁaﬁémx 2l 85 do. ionBLAY! et hyl (25) - 2- |
nme [’NFe | an
orange o ﬁeggr @%ph g ﬁﬁ%ﬂ% b {esth A ARSI @@m
CDC13 06 d eyl OerSBCl 0107 0339 gaal) follgwed hy the adglition ogRaQHdhS My 2

, 3.53 (ss],utlanl-ﬂ)) 878 ml 0.439 minoH) Th&reddtifglohjxtdrelwas Ruiiditted ch a thidhwavk. 50 -
10r7?| (()anI Qyélk at glo‘b@ o840 RitIThe %&.CE@SWQ &@e&nt&vﬁéﬂ Rl hnd\B&raa@d @Gth
Do [ (et hyFosy ﬁe%“rﬁél ?’hf‘zmg?%%g&asw A f%%%ﬁ#?fé? AL RS sAE G g in THE
(70 m) arcyangeq. Bicpgwn erduevRS Dt e@awgfaﬁ yr age, Ilf’l?%z/'fand
wat er 2650 eiityd withe gaglic@oosCpRadLec fas MM/@yﬂhaﬁﬂecbmpduhd]E\(ﬂ 0/6@) Wiy . The
col I ect ed O%Eagﬁeanﬁ(egaﬁ,aﬁésswﬁrp@@ﬁsa@fmd 344 ICE) CELIND, ANEYs I HOOS

aqueous sol ution rired (Na2SO4), filtered and evaporat ed under vacuo. The

residual oil was purified by filtration through a silica pad (20 %@
t ol uene/ EtRxseripton ) 3,8, Dlmﬂtyllrér[(ZS)+2tpla@tldwylm¢tbm@1mldam[LZ@&prabne 7,
t ol uene/ TBVE
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WO 2010/ 072722PCT/ EP2009/ 067658 90/ 10) afforded the title conmpound D2 (7.80
g). 1HNWR (600 MHz, DVMBO-d6) 6 ppm 4.50 - 4.64 (m 1 H), 4.35 (s, 2 H),
3.70 -3. 8O 20y07272R), 2.86 -3.01 (m 1 H), 2.65 -2.82 (WCTEPR)0/047682 - 1
.60 (m 5H), 1.35 (s, 9 H, 1.14 - 1.28 (m 1 H). 5Description 3:

1, 1-Di net hyl et hyl (2S)-2-[(8-nethylimdazo[1, 2-al pyridin-2-yl)nmethyll-

1- pi peridi necarboxylate (D3): 10 OC) In a 50 m round-bottomflask at room
t enper at ufle asotigion of 1 1l eyeathylethy! @St 638 -dirngthylimigyzol[1,2-a]pyridin-2-

2-(3-br orr@t)areﬂ?qur pi@yﬂdmécaﬂio@ﬂmedm@nmtgonybm(Ml)(vehsJaad@imwaeo sligsol ved
in DM ( H?\égf)%n@ %es‘ﬁi'lltpglrﬁlx}{ﬁé ggé’vst :i Hourg’atl\(g&g% r&ﬁfe‘ ‘fl ani ne

(0. 0608 e res. t|n 0, ted at
50" C 1 o “y8litn L aprac u}&@?ﬁ@%@p@fﬁu et Y BOMTIY oo &

t enper at urckitaiwitnd € Vdol Me@H and ttirenbyithnd CVeo i Y NiddMeO2D. Tl bagic fraphieses wer e
separ at ed yapdjoild tG@URP Ui tha ¥Elker Xiak aGh@dd Wnldr r&dudld pidssireXobjain e

nbi ned ted t
give 8912%%%&46?%%“%%%8 34 Sibiie fﬂgw r%%ﬂ.l#%.%ao%? %ﬁ{*wﬂoﬁm Da.
The mat er 2a7) Al MISBEE WAy *??BMYOTP{?P%IH%W Cheostaegey sofutg

(ES/ +) m zhe BBOC pivifidatioCwhe Hﬁiﬂh@amwﬁbwn@(ésa@z@tra@eéwﬂh MGNi3 4:5 m

8- Met hyl - %q{a@:&&) mi’m%hra?ha@l seydravet Qb ehdpaapdraidd ah@trbdlicBEpretdie t025 In a

g'gg) rT12 F?%‘btan% %g L§1tlﬁ1b%mgo r@t[gy@]e(}zt}?/%l) dke WBlte solid. HPLC (walk-up): rt = 1.95 min.

yl) met hyl ]M3-(5 S%émaﬂri’éc( *ﬂé&lﬁ‘gwsmu@%@ o NMR (4051 BYISGrdpdM (30 ni )
to give apdth:BEBIOW Gl lud),6A8 i (nwd sH): 6&0ed73 om0l B), ZT9RA2.86 (mi | Hbaz;%cdded
dropwi se argh ¢N1g mresWitd 59l Ky re7d- @f()ény@qgr stirring overnight. The
mxturﬁ was evaporated under’ vacuum and the crude dark oil was el uted
throud a SCX colum. Collected fractions gave the title conpound D4 (1.05
g) as an descripfionS: LeDimatylethyl (2S)12-§8-fhofoimigdazof EZmlpyrigin-2-gypethyli1) |
Cl4H19N3 riepiperidmedidBDoxylateNDB):( 400 MHz, CDClS) 6 ppm 7 94 (d, 1 H), 7.41
(s, 1 35H), 6.94 (d, 1 H, 6. 66 (t 1 , 2.89 - 3.06 (m 1 H) 2.93 - 3.01
(m 2 H, 2271 - 2279 (m 1 : m4H) 1.85 - 1.95 (bs, NH),

1.75 - 1.84 (m 2 H), 1581 m,;; 22 - 1.55 (m 3 H).
Descri2ption 5: 1, 1-Di et hyl et hyl
(2S)-2-[(3-io0do-8-nethylin dazo r|d|n 2-

40yl ) met hy1] - 1- pi peri di necar box at e (D5): WD 2010/ 072722PCT/ EP2009/ 067658
0 0 To a solution of 1,1-di metChyI hyl

(2S)-2[(8-nmethylimdazo[ 1, 2-a] pypidi n-2-yl ) et hyl ] - 1- pi peri di necar boxyl at e
D3 (0.135 g) in DCM (50 mM) was added 12 (12.91 m, 12.91 mml) (solution 1

Min DEM 1<;II Divéth @ el azgpm(wm&r aioublﬁopﬁmimnﬁﬁ@wrbmmmmt(m 80 weend

stirred 5 g, rQQEByL@{Haﬁﬁl@(ﬂa@g OF G e MR IPS 3] id.q0 (20
) was a. an e m Xt %% \{, OrOUSE St rre 1n(g
or gani o pRESMIngoIGgp aas pwEEd 45D o o Py eEFr?Ei“‘Eb‘HB‘é‘HFP’Vé"tS@%P? fogdg "o

yel | ow soland was dﬂmtp@wnmsatuat@tb&@écgmqqem soiuionaitarrint (4¢0 mlpendaixtiactad
gradi ent  Gfith3Bt,GV3 194 OWl). BB HezahicAiRely Wert @oBbidkd, tdeica {980, 1 &1 thé §dieent
30  removed under reduced pressure. The residue was purified by flash chromatography on
silica gel (Biotage 75L column, Cy/EtOAc¢/MeOH from 80/20/2.5 to 80/20/10) to afford
25.70 g of the title compound D8 contaminated with 3-fluoro-2-pyridinamine (25% from
NMR analysis). The material was dissolved in DCM (650 ml). Ps-TsCl1 [38 g, 74.90 mmol
(resin capacity 1.97mmol/g)] and then DMAP (3 g, 24.56 mmol) were added. The resulting
35  mixture was stirred at room temperature under Argon atmosphere overnight and filtered.
The filtrate was dried (Na,SOy,), the solvent removed under vacuum and the crude purified
by flash chromatography on silica gel (Biotage 75L column, Cy/EtOAc/MeOH from
80/20/2 to 80/20/5) to afford the title compound D8 (23.56 g). CsH24FN3O; requires 333.
'H NMR (400 MHz, CDCl3) & ppm: 7.86 (d, 1 H), 7.40 —7.57 (bs, 1 H), 6.79 - 6.90 (m, 1
40 H),6.60-6.71 (m, 1H),4.63 -4.77 (m, 1 H), 3.97 -4.16 (m, 1 H), 3.18 - 3.34 (m, 1 H),
2.86-3.03 (m, 2 H), 1.33 - 1.81 (m, 6 H), 1.13-1.37 (bs, 9 H).
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ound D5 (0.132 g). HPLC (walk up): rt = 3.82 min. Ms: (ES/+) mz: 456
). 10 C19H261N302 requires 455. 1H NWR (400 MHz, DWVSO d6) 6 ppm

8.0 (Wp2010M472722.2- 7.0 (m 1 H), 7.0-6.8 (m 1 H, 2CEAEP2@9067654 H),
4.0-3.8 (m 1 H, 3.2-2.7 (m 3 H, 2.48- 2.44 (m 3 H, 1.8-0.54 (m 15
H) Description 6: 1,1-D nethyl ethyl

(2S)-2-[(3,8-di methylimdazo[ 1, 2-a] pyri di n-2-

15yl ) et hM]Scliptmlp%r&-ElunEQ:&f[(?é&-}Zl-lapérl‘émknetm’ldlﬂﬁdalofb%d]Imridlm e of

1, 1- di et mylesdnydridedB9):2[ ( 3- i odo- 8- net hyl i m dazo[ 1, 2- a] pyri di n- 2-

yl ) met hy11- 1- pi peri di necar boxyl ate D5 (0.400 g) and

Tetraki s(triphenyl phosphi ne) Pal | adi un{ 0) (12 69 ng, 10.98ianol) in DVE (2
m) was 20 added net hyl boronic id (0.0X97 0.329 mmol) followed by the
addi tidn of NaCH 0.5 M solution {(0.878 '}'ﬂ’ 439 mmol ). The resulting

m xture was submtted to a mcro at 110 C for 40 mn. The
reaction was poured into water (2 m) an@|extracted with DCM (3 x 2 nml).

The organi ¢ phase was separated, fil temed, dried and the sol vent was
evaporated. The brown residue was purifi ed by flash chromat ogr aphy

( Bi ot age, INHDirRethylcthlaR )24 Sviluonoimidpzaldi 2alpyodindyylEnGhyl[flr om 1/0 to 8/2).
The tipl e@éﬁﬁ%é@b&%&@n@ @39@%\/\@@ dRbReaedDC (%Qﬂbawﬂhemumng VB:

(ES/+) Zolitlgi c?og/%l t)ozlog% ulﬁ%g %P ff‘r?qlqjsl}ffrg A?‘ g%ll %gl[hhfﬁ 1n°f}4 Zhoxar(leb(%48

3, 8- Di net R
2010/ 07272121P€9|4/ H‘éslsa thgreattan il lewecitolww g;pperamre
(2S) - 2- [ ( IndB i unelbﬂmirmrg fd>a2d5 hoirsay piytileslivarcdemoved under vacuo and the residue

yl ) met hyl JidirRddOR1th Etzoggarmm h &t Vp@le(n@le%ﬁpa)ndlm @@M%? w awﬁa@safaded TFA

conp
(Mr1
8. 2

WO

(0.5 O, S r at
room {ﬂé} g@ﬁflﬁﬁteéla %ﬂ]gal%(f R0 rg%al #g %aﬁl r a uorod%P yrrlcgl %Jné% (tﬁ? 8§%%1?e and
the resi dm%cqxar@ d pmppntivexs hghsr baxtheshepretisakgmg tW?SSS@é\Xné‘?e%bW%nd t hen
with 4 CVwathodt rthibidubiEiodfjon. Wise (BS(s) m/4: Qé«t(M@m-sH@i&r(élglilpF@m requoes B6Y. and

t he sol vent was renoved under reduced pressure to obtain a m xture of

desired cqym onﬁfiptZC¢HB96’§q1d’$rB Igol%t%@@é%?m&i n position 3 (MA: 229).

This m xture reparative graphy. The acid

sol ut®8n fromthe HPLC purlfl cati epn was _rade basic with Na2CO3 and
extracted with DCM (3 x 5 m ), 10separated through a phase separator
cartridge and evaporated under regduced pressure to obtain the title
conpound D7 (0.027 g) Iike white solid. HPLC (wal k-up): rt = 1.95 mn. M
(ES/ +) rﬂz 244&1 C15H21N3 reqU| res 243. 1H NVR ( % O d6) 6

ppm 8. 03-TP.&g0¢ Coqleqiﬁoleﬂ@mf@@ logqry-flpoygy3-pyri eyl@n‘?téa‘(q% 192992.2" 86
(m 12b), @2ndPan@TBA (63 nd, 39.20 Bubl) iR .aBBydrons FCH) (18A mIRMisCd (2.233 8L H) . 15

28.70 mmol) was added dropwise and the resulting reaction mixture stirred at 0 °C for 30

minutes. Volatiles were evaporated under reduced pressure to afford the desired mesylate

(4.53 g) that was used in the next step without further purification. [Mesylate data: MS:

(ES/+) m/z: 240 (M+1) and 242 (M+1). C;H7CIFNOsS requires 239].

30  To an ice-cooled mixture of the crude mesylate (4.53 g, 18.90 mmol) in THF (180 ml),

LAH (18.90 ml of a 1.0 M solution in THF, 18.90 mmol) was added dropwise and the

reaction was stirred for 1 hour. A 2 M HCI aqueous solution (80 ml) was added, the

resulting mixture stirred for 30 minutes and then DCM (400 ml) was added. The organic

layer was separated and evaporated to give the title compound D10 (2.28 g) as a white solid.
35  HPLC (walk-up): rt = 3.56 min. "H NMR (400 MHz, DMSO-ds) & ppm: 8.31 (d, 1 H), 7.86

(dd, 1 H), 2.35 (s, 3 H).

Description 11: 5-Fluoro-3-methyl-2-pyridinamine (D11):

40 |\
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Description 8: 1,1-D nethyl ethyl

(2S)-2-1(8-fluoroimdazoll, 2-al pyridin-2-yl)nethyl!| 1-pi peridi necarboxyl ate
(D8) : WO/ DRTRt hyl et hyl PCT/EP2009/067658

(2S) - 2- (3-brono- 2- oxopr opyl) - 1- pi peri di necar boxyl ate D2 (42.80 g) and
3-fluoro-2-pyridinamne (14.98 g, 134 nmmol) were dissolved in dry DVF (240
m) and the resulting solution was stirred at 80 C for 4 hours. The

reacti on roxsefusionas 2sbored-fuorednetiatriridas R0 G:50d) w diy telaengr@2 ddnlNaHoo3
$ﬂueous SQJeb'é adeRd vetieh +bufbxde’©@.480 ), a8d nexdly, it @bla)w(d. 31 S5, BQ4G$IHK01231 ) . .
e organi VR %ﬁﬁij t renove
under redl]?glt\aI @e@%gef 63 Ilnd?lggﬁe ﬁ&oﬁyﬁﬁ@% ggh@hrﬁ%hpeﬁn%t ogr aphy on
silica gel*$ ngtr%}@@reigﬁs F‘ﬁﬁﬁi 3 B)yep A}:%éﬁb?—rll hea, % t§Y80/ 20/ 10)
to af f brd s@ing0thg nuktutcheastdopled dowmpo o ©Rpehradinted edthEL® (400 ml) and
3- 1 uor o- Ziteyditkton@m it pRYo/bIaaims MR @npbiiteidsthe rebligingatl evas alssyasd i ssol ved
o T AR ot S0 Sl s bl 01 an
stirred aﬁanWWﬁ%‘ﬁ@ﬁ&EWP@tﬁ%%@mﬁééﬁ a{’(oﬁﬁsg‘ﬁ’éi“@lt Fhivghe SEHEC | t er ed.
The filt r AadlG@s:qdedus dol( 2804 [utadheitls DICM (R00melrohhe dnargaies layaowﬁnadﬁd t he
crude jpur ickirgdedyitlt DEM 23J8 5O FRS. TUE API6tcdMdrinkd lﬁjﬂergﬁbre(dﬁb@m&SOZﬁﬁlt@@hUrm
?ééEé‘éAgé Wt r%&qﬁ%ﬁe res%ué i DG ebif b ulfa ST *%@ 786
(d, 1 ?MéM copurgyy, ¢y ¢4/ 40)6Coldecteddragtionsgave thegity CO@PBWd 20 m
H) , 4. 63 L ghagah ((ramge]sol-rbl MS (@m) Wz R+ 1. GYH-FB), iduires81 254 'H MR (440, 2 86 -

3. 03 : , 5
2010/ (3212722%%#%%%%6 Phedsma |th2|3}0(%63 o 178 6RSs, 2901004 (YO,

8- Fl uoro-2-[(2S)-2-pi peridi nyl net 2/ y m dazo[ 1, 2 l )(rl di ne hzydroc.hl oride
(D9): Descripti 1-£|6elfl|q9l;o -8-methyl-2-[( S)-2—p1per1d1nylme hyl]imidazo[1,2-a]pyridine

(25) - 2- [ ( §frkb basep(IMiazo[ 1, 2-a] pyridin-2-yl)nethyl]-1- 10
pi peri di necarboxylate D8 (23.56 g) was dissolved in DCM (35 nl) and the
resulting solution cooled to 10 C under Ay at nosphere. A 4 M HC1
solution in 1, 4-di oxane (148 m , Fadded dropw se, the reaction
allowed to warmup to roomtem%m eft under stirring for 2.15
hours. Volatiles were renoved undsf cu andthe residue triturated with
Et20 (2 X i Y/ e

( ) soﬁqt?on of 191 cY ﬁle{h?/ﬁ‘egﬁ}}l p gt) 13@3@d1@§a%0%h&

:S%OH 339(1)52)2;)%]15&% ?(li‘lﬁé?"aé\?gg%il ﬂ?“g{?i}\?@?%?jl PaIWélg BQ70% ®an t he

t heor et i cahd greouixture sasistuees! at 8@ &C ffar 1ttoar. Adetreastiepmpittisovas chuied therugh a
B:r ifi C?It 'OSQD( ccb@xm(@@leﬂedfﬁaétlotﬁ?gévé O 17 g‘@ﬂén oilCdottifih&d Nd x fuesiet th@ﬁtl@gg 20
coifreldpsol u?libgundﬁhg&?%%ogdl% ﬁ‘?u@r p%P {ng r’g [:Ea}ﬁlo}lea Sti%) %gg 19. 10
methyl- -pyrldlnarmne [N-Boc derlvatlve data L .56 min, peak observe 348
25 (M+1). C1oHxFN;0, requires 347]. The crude was dissolved in DCM (2 ml) and the
resulting solution cooled to 0 °C. TFA (0.40 ml) was added dropwise, the reaction left under
stirring for 1 hour and then eluted through a SCX column. Collected fractions gave the title
compound as a free base D12 (0.093 g) contaminated with 5-fluoro-3-methyl-2-
pyridinamine. The material was used without further purification in the next step. MS:

30  (ES/A)m/z: 248 (M+1). C14H1sFN; requires 247.

Description 13: 6-Fluoro-8-methyl-2-[(2S)-2-piperidinylmethyl]imidazo[1,2-a]pyridine
dihydrochloride (D13):

35



25 mmol) and TEA (5.32 m, 38.20 mml) in anhydrous DCM (180 m ), MCl
(2.233 mM, 28.70 mmol) was added dropwi se and the resulting reaction

m xture sworpwd7ar220 C for 30 mnutes. Vol atil es were ePapdPARHTSAIEr
reduced pressure to afford the desired nmesylate (4.53 g) that was used in
the next step without further purification. [Mesylate data: Ms: (ES/+) nlz:
240 (MFl) and 242 (M+l). C7/H7CLFNCSS requires 239 30 To an ice-cool ed

m xture ofA miduigiofidd -dimstlylethy! (26)893 prome-2gpxonipp)- IHriparidinacarboxyhity D2 AH
(18.90 M (@H4 @ pleplre¥ibs Ghdihtthdd bNDT bifcparkBoPQii B ihoreeds matigbh petidipmhse and

the reactigy (§a3 o %Mchbog)swwo 5% e ngﬂvg&g?swés%klﬂfea [}g\(ﬂio%o m) was

added, the res m Xt ur rre te rat 400 m)
was added OVERIZNG IGSRIEIGYy %Sra %toafﬁamée% A% ]tche title
conpoufid BAG W&¢ x8nay)rd by ﬁ&rammﬂle:mlld dake%aSHFusméd(waﬂl folugny (2 KtO 94 r3l).FéClri n.
1H NWVR (480 Md&unavﬁﬁmfiozzarﬁpm 18-13 32 (o} whl} added865(18¢,of thethluere 35 (s, 3

Descri r 0
;?)10/ 07275%@‘? &%ﬁtﬁgs ‘g%é/j) &25612%*)1{@ ﬂ%éﬂugld?@waé’ﬁeaﬁéajt&ho C ¥ he
2- chl or o- oS|G SBUTY. SHEEH § BYFRPSTAUSTE! e@n%@ge@)atmﬂsp&?s? foro] prapel esurey
wer e addedvas egédan70-°6 tﬁcbroklgam qo0led @i2wg to 40 &1 ovard) lyourSPdi_b(Vcﬁda@ Bathr@ns g,
0.344 1mmltémpre$ith¥é%na%e%arrgd atkh 3dmperabie Fethide herons doblcdoth 682 M,
e

4.12 ol )Og 6n<&:ager & !fhali {fnﬁ)e%ﬁ% %#rei ﬁ/&a§ ﬁ%gﬁﬁé \%gs éo%leéte@ Y tM%?J §JU h&{.'en

heated to own to room
t enper at urgth 1§y @txe]d9Wl2Hl E&r@éu(l%da?ﬁo)atémocff‘?rﬁl&“éﬁota ﬁ“ celite pad.
Vol ati | es compeurelddfletler), 'H NdIR €0 NTHADWISIO-¥@ S poins 46119 €k, iA)THRI(B4 )
and HCl (1.408 o7 1uoh @, 2. dvl(élqmptgsm@l Ut 0ng3 @sSRHNTRI S - va@s (added; 2 dhe

m Xt ur, I, 0 ra r h h utral i zed

W th A sattsarkd %%iﬂé&@glq@e LD %'%n ST R b TR 1 e
i nor gani ¢ Hehfetwalkaipphske methogyrattled Wt h DCM (2 x 50 nl). The col | ect ed
organic layers were dried (Na2SO4), filtered and evaporated. The residue
was puri f iDedetiption b& R-BrumordSedjmediptpyidise (DBH: gel (Bi ot age SP4 12M col um,
Cy/ Et OAc 60/40). Collected fractions gave the title conpound DI (0.20 g)
as an orange solid. Ms: (ES/+) mz: 127 1). C6H7/FN2 requires 126. 1H NWR
(400 MHz, DI\/BOdG) 6 ppm 7.73 (d, 1W23 (dd, 1 H), 5.60 (bs, 2 H),
2.04 é 15 Descrlptlon 12: N

6Flupo8rreth | - 2- 1(]\(%}3 perldlnylrrethylllmdazo[l 8yr|d|ne(free
base) (D12T)0a5011510a0§ @gsg} my, S1eqmipebHy hgxang (5 ml) cooled to 0°C; was added

(25) - 2- ( 3-dosperine BuloxiopMoipyhtxank-(@iopedli ti.2ecardboAyteat em@itds2a §dutich «f)3,5-n DMVF
(1) Wa%l@xgtﬂﬁ? yredihd 60 i, TebO¥imdl Mekgher@%meva&ddea@a%ws% aa).-lt@nd the

mxture vvas stl

t hr ou %lpﬁ?ﬁ]&lr@gq?rqc{l%lﬁ %9 t@é%ﬁﬁgoﬁé{%ﬁq ogga sgo1l%*on e 2?02: ::jnl ng

a mx ér e g@? 09 ivemel) {1l kexarsnid B uHd wag #isled drapedssohbe FeactienBBXtyse Wﬁ%@@@éﬁme
deri vat i veuit i8dCsfor@ 5 hesi tteradlldwcdltol aem 3t roomt thinperdtupy Modhaaiktire \x[aNaﬂidml

deri vat
S e A T
resul ti ng PS1G1 CHrCRYBIcE gd BC@TENICHEL W4 5 ﬁ) %‘é e ?ﬁ/ﬁé t he

reaction loaf andihelselvent iwes Fampviedin vachekheamelerwrspugfied byiflashrchragrategratn
col um3o Conlstihedl (Fla3k MBS Pgsyel,t30e; darttiige dommofusd (sl 08% toa®y 9096e D12
(0.093 g) ]ﬁ@%{gﬁi{ﬁ"/{) ahiRdeYibik \g}?xfe lchPéc?ed?anH% et reﬁ%%(ﬁn%%@@otgg? $§rﬁ% erial

pad (wed) Mesampaekd ol Y EP LR MO RRCTIEN e Tho ™) 17

6- Fl uor o- SNMRt(H)0 MHE,(CIBYLPS ppped D3HSHA (n*etlli;i) T7i36i(slalzld}. 2, 3 &) piM.i 2 hes.
di hydrochlyopj. de (D13):

35

Description 15: 3,5-Dimethyl-2-pyridinamine (D15)
A
b
N N
To a solution of 2-bromo-3,5-dimethylpyridine D14 (0.050 g) in dry Toluene (1 ml) were
added sodium terbutoxide (0.036 g, 0.376 mmol), Pd,(dba); (0.024 g, 0.027 mmol) , BINAP
40  (0.050 g, 0.081 mmol) and benzophenone immine (0.054 ml, 0.322 mmol). The resulting
-28 -



N2 HC -27 - WD 2010/ 072722PCT/ EP2009/ 067658 A mi xture of

1, 1-di net hyl et hyl (25)-2-(3-brono-2-oxopropyl)-1-piperidinecarboxylate D2
(0.94 g pveparcad2129 t he nmet hod of D2 preparation (iii)) PCT/EP2009/067658
5-fluoro-3-nethyl-2-pyridinamne D1 1 (0.41 g) and NaHCO3 (0.37 g, 4.40
mml) in toluene (4.70 mM) was stirred at 90 C overnight. The m xture was
al lowed to cool down to roomtenperature and the inorganic 5salts were
renmoved bynikfure wag degassed Gex Bohp/i bhkeheeses! E9edA i IS heyry theanigurgwas 94
m )-8 Hle 208lcNtosi@bitt@pPerhtrd, H’i‘Puté(]?waB BHO (100 ndlPankBfil82e el ulzh waslita gaked t20 )
5.18 g o I I t e, R ot . The
M xture mﬂ,@%%%?&féﬁ?g %815?%%? h%ﬁ%ﬂ%%@tvrj}f%?%%? S QQ“T‘%@%?PQ

t enper at ur LW#er OmoP rplgln3 bvayasdde pna W5t At rop P B holsy at 70
C for 1 hdbe solotai wels doventrated40 v@uowved IR thigtire wasih¢uiabizedwith sswrhted oom 10

t err}Je;I ag UNRFRIOL, dqhiedhs SélufibreghdadChhads dd@ﬁ@@h@ﬁﬂﬂl@y@yﬁéﬂéisgﬁﬁrate@'f hige eﬁlhllﬂdﬁllgy was
cool ed do r - id was
col | ected ﬁl: ?’?%X%g?t{é gr\ﬁ@l \j\q/gcsﬁ‘te(a&\?\nﬁ){o @ﬁ?%ggflgt%%g%jlagﬁg% A %]l? riéjdrzder vacuo
at 40 C f diroushphase bhamiar gpe cYanaraisch ITRC kgl bidnasgispyn B; Hash NVR (600
VHz, DVBOcti®magognapiny oh5ilic8 g¢lElasi Mdpter Sergshal, B8 g cartifjge dutdig firgsyitiCyH) , 8. 99
(H)& ilg% , 8891 £tOAc 2%%%&11(1 tKex&;aigtﬁ g1, 2Ivk Me®H)SThe ﬁac@%n% Werefoltoted? el 15(1 s,483
O T by, et Pappofd i ydabdelRind el bottBqingpfy ﬁ:‘ﬁ%&i&rﬁ?pﬁ%@ﬁ 5

O b5 165 ot Aoy, | 5 IBEARD MG £ THh uh it B BT 61863
5. 60 mol Xs,ilrHpdxaha0 (&.sok H)cdof éd 3tH), 0.18(s,\3ds).added dropwi se BuLi 1.6 Min
hexane (7.00 m, 11.20 mml). After 15 minutes, a solution of 3,5-

di et hyl pyydseiipGorl f5: 19QDkheth1eARQ (257@-?gg,gfuig.?n%ngﬁﬁ%o;[dég-al%t&i?ﬁgegt dr ggw'csg

: ¥
and the or 3 .
sol ution (@ﬂ%@;ﬂp% tll%ie%i}h;%aé&ﬁ%l%gh?nﬂ%l) in hexane (10 m ) was added
dropwi se. The reaction m xture was mai ntai\ned at -78 C for 0.5 hour then
allowed to warmat roomtenperature. To L@i}ure was added at 0 C water
(25 m) and the solution was extrached Beter imes with Et20. The two
phaseg0were separated and the organj Was dried over Na2SO4. The solid
was filtered out and the sol vent %s renmoved i n vacuo. The crude was

purified by flash chronmatogra n silica gel (Flash Master Personal,
50 g cartridge eluting fromCy 80% o0 Cy 90% EtOAc 10% . The fractions

oo SRS RN BRIATINS oo 1,
NVR (480 8 3-5cDicacty e pyiinatnionDds 09 o) were pssolvedyg QF (4 5yl anl @?teg’s, 3
H), 2.28 (as70 3CIR)r.3 1Rmirs. The solvent was removed and the crude was purified by flash

chromatography (Sp4, 25M NH cartridge, eluting from Cy 100% to Cy 80%: EtOAc 20%).

The fractions were collected and the solvent removed in order to obtain the title compound

D16 (0.48 g). MS: (ES/+) m/z: 344 (M+1). C2oHaoN30, requires 343. "H NMR (400 MHz,

30 CDCly) 8 ppm: 7.68 (s, 1 H), 7.30-7.25 (m, 1 H), 6.78 (s, 1 H), 4.78-4.53 (m, 1 H), 4.21-
3.88 (m, 1 H), 3.27-3.09 (m, 1 H), 3.04-2.79 (m, 2 H), 2.57 (s, 3 H), 2.25 (s, 3 H), 1.78 (s,
9 H), 1.75-1.03 (m, 6 H)

Description 17: 6,8-Dimethyl-2-[(2S)-2-piperidinylmethyl]imidazo[1,2-a]pyridine
35  (D17):

40
1,1-Dimethylethyl (2S)-2-[(6,8-dimethylimidazo[ 1,2-a]pyridin-2-yl)methyl]-1-
piperidinecarboxylate D16 (0.046 g) was dissolved in DCM (4 ml) and to the solution
TFA (1 ml) was added dropwise. The reaction was left stirring for 2 hours. The solvent

was removed in vacuo and the residue was filtered through an SCX cartridge. The solvent
-29_



Description 15: 3,5-Di nethyl-2-pyridinamne (D15) I N N To a solution of
2- brono- 3, 5-di net hyl pyridine D14 (0.050 g) in dry Toluene (1 nl) were added
sodi um t evprdbMI7ER2( 0. 036 g, 0.376 mMmol ), Pd2(dba)3 (0. ®LA/E§2000/0038 ol ) ,
Bl NAP 40 (0.050 g, 0.081 mml) and benzophenone inmmne (0.054 m, 0.322
mmol ). The resulting - 28 - WD 2010/ 072722PCT/ EP2009/ 067658 m xture was
degassed (3 x punp/N2) then heated to 80 C. After 1.5 hours the m xture was
cool ed t o wasesmewdpe vacuerabtaiing thetitloniontpomad D17 (®02e)) M EESH) méz ettt hr ough
a celite peehl) mgiﬁNLV@lﬂIrésmr & 2WMAR @4 @0 Bz, TRC1Y)eSsppin i B @i | ek 32i{sssol ved

Wi th THF (1 Qﬁdﬂ):‘gt](ﬁ)r%"s? gm"‘ghﬁrz §P(52§?LR"§ 28% 33, mx8ly) 2 Mgs @dsled and

stirred at 6omtérrpe 'our s he sol'ut1’on was ¢ ncen?rated in
vacuo and the m xture was neutralized with saturated NaHCO3 aqueous

sol uti &dn Regerirtiankds Biybd limethylethil) (3rhepmo-danethkkedrar at ed, t he aqueous

| ayer was p@Xlﬂll&dhmdimqambMW(m& 100 ml). The collected organic |ayers

were filtered through a phase separator and pvaporated. The red oil

obtai ned was purified by flash chromat ogfr on silica gel (Flash Master
personal, 10 g cartridge eluting rst Qu t 10 80% EtO0Ac 20% and then
with NH32 Min MeOH) . The fractlo%—\m?r‘% “%cted, the solvent was renoved
in vacuo obtaining the title conpdund D1 0 022 g) MS: (ES/+) mlz: 123
(M+1l). C7HION2 requires 122. 1H NWMR (408 , CDC13) 6 ppm 7.77 (s, 1 H),

7.15 (s, 1 H, 4.5-4.30 (br.s, 2 H, 27@ (s, 3 H, 2.13 (s, 3 H.
15Description 16: 1, 1-D nethyl et hyl

2S) - 2- [ (§, 8- di net h 1,
§/| )3Tet h£/(1] ~bro Ir%“?%?’tig@ é&) @Lp%%;);m%n@ﬁg)c -Aphydigge (37 g

(2S) - 2- ( 3npn @erean@w 1) weysi h@@ned di Hearisx g lhatis t@@e(sglugelzwaw dzd and
3, 5- Dijget mHMIAR-(DYBI di nesy ﬂﬁﬁm[)b'ﬁd&l?&eﬁ@bn\ﬂ@!’s%fﬁ@tﬁ’ﬁ@g yethiji. 'ﬂhé:so(lxﬂenﬁwﬁﬂ) and

heat ed at f. was
purified grg?ﬁgsﬁ% P %ﬁg!{{% Crraa_(ré zg %%Wm%@& ds,ﬂtl&egﬁp ﬁf rom Cy
oo o opteemdope Keoh @&W&Wﬂ%&% vent
renoved i rvacuodﬁxtammgdmtalerconmeumd P18 (lchgpMmdEDTE (D, # @+ DNVE: (ES/ +) n1 z:
344 (M+1) Clmgg@@;@ng@ﬁgggps 343. 1H NWR (400 MHz, 30 CDCl13) 6 ppm

(m 1'% SR %)8@?%88%*(@ 2ty Ef?@%@m?@%(s‘z’“%% (3 %

H, 1.78 (25l @H{)l (m 6 H Description 17:

6, 8-Di met hy1-2-[(2S)-2- p| peridinyl methyl]im dazo[ 1, 2-a] pyridine 35(D17):
40 1, 1- D madsbyipény9: Bis(1,1-dimethylethyl) (3,4-dimethyl-2-pyridinyl)imidodicarbonate

(29) - 2-[ (GpBoyi net hyl i m dazo[ 1, 2- a] pyri di n-2-yl ) met hyl ] - 1-

pi peri di necarboxyl ate D16 (0.046 g) was dissolved in DCM (4 m) and to the
solution TFA (1 m) was added dropw se. Thelreaction was left stirring for
2 hours. The solvent was renoved %va@uo ?n the residue was filtered

t hrough an SCX cartridge. The sol

20
Bis(1,1-dimethylethyl) (3-bromo-4-methyl-2-pyridinyl)imidodicarbonate D18 (0.600 g) was

dissolved in DME (1.5 ml). To the solution were added methyl boronic acid (0.100 g, 1.67
mmol), Tetrakis(triphenylphosphine)Palladium(0) (0.090 g, 0.077 mmol) and Cs,CO;
(1.514 g, 4.65 mmol). The mixture was heated at 90 °C in the Microwave (5 x 20 minutes).
25  To the mixture were added more methyl boronic acid (0.060 g, 1.00 mmol) and
Tetrakis(triphenylphosphine)Palladium(0) (0.030 g, 0.025 mmol) and the suspension was
heated in the Microwave at 90 °C (3 x 20 minutes). The mixture was filtered and the
solvent removed in vacuo. The crude was purified by Flash Chromatography (Sp4, 25M
cartridge eluting from Cy 100% to Cy 80%: EtOAc 20%). The fractions were collected and
30 the solvent was removed in vacuo obtaining the title compound D19 (0.255 g). MS: (ES/+)
m/z: 323 (M+1). C;7Hp6N»O4 requires 322. 'H NMR (400 MHz, CDCl;) 8 ppm: 8.24-8.23
(d, 2 H), 7.08-7.07 (d, 2 H), 2.35 (s, 3 H), 2.17 (s, 3 H), 1.44 (s, 18 H).
-30 -



- 29 - WD 2010/ 072722PCT/ EP2009/ 067658 was renoved in vacuo obtaining the
title conpound D17 (0.026 g). Ms: (ES/+) nmlz: 244 (Mrl). CL5H21IN3 requires
243. 1H NNR20WQO02MBz, CDCl1l3) 6 ppm 7.73 (s, 1 H), 7.32PC3/EP200)67668 80 (s,
1 H, 3.09-2.59 (m 5H, 2.57 (s, 3 H, 2.28 (s, 3 H, 1.83-1.21 (m 6 H).
S5Description 18: Bis(1, 1-di nethyl ethyl) (3-brono-4-nethyl-2-
pyridinyl)imdodi carbonate (D18): Br 0 0/0 3-brono-4-nethyl -2-pyridi nam ne
(1 g, 5.35 mol) and BOC- Anhydride (3.72 m, 16.04 nmol) in Tert-Butanol (6
m ) were Deatrdpticat 2083,4Dindéthek2-pytidiramine(@20: sol uti on was added 10DVAP
(0.131 g, 1.069 nmol) and the reaction s left stirring overnight. The

sol vent was renoved in vacuo and the qrude purified by flash chronmat ography
on silica gel (Flash Master Personal, $§0 cartridge, eluting with DCM
100% . The solvent was renoved in vag taining the title conpound D18
(1.5 g). M gES/ +2 m z: 389‘(|VH?. C16H23Br N204 requires 387. 151H NWR
(400 Mz, Bosdbd imethylsty)d3 dadimethyl-2-gyridinyyimidodigarbongts Q1Y (082p) g) wamg (s, 3
H, 2.37 @dsssolSeddn DAMAB nfl3 andl BFAY 1 niDesay ddded atrd °(0 ThBretigniwaki lof stiyingt hyl )
(8318 ?id '1 ng?f&%yfhcﬁllirg%’trrb%h R %ﬁ@%&%&%ﬂ@ﬁ%reﬁ@%@% n \>é|Quo_1@n_'dNﬁe fési%g% was ‘e Dl8

[ , 1-di - - A - 2- i din i M i ate

(0. 600 g)fﬁﬁggﬁvggafv%%é ﬁwﬁwﬁﬁﬁfh%ﬂ%%¥¢“%%E%ﬁing%ﬁ%?%%ﬁ&%%%%%a%%a met hyl
bor oni ¢ acPape@diRY ¢,088 rez). Mo (5S/Hrat7z: dk3 €It i phldndh ptaphi 37e) BaNMEi un( 0)
(0.090 g, (QOVHZMDIO)!;)aEhnCs2X28.8( 1d,514), ®, 5646.65 (dyridhl), 4.6Pke44ri(wt 2D, was

heat edgpat 29 € 4 myiheky M gigwave (5 x 20 minutes). 25 To the m xture were
added nore'ne(?hyl )’bdro% cmgci d (0.060 g, 1.00 mol) and

Suspens; oSt PLd PR POl bt e Py 275"
mi xt ure wadmethylkl-piperihineqaebasylafe W2Deoved i n vacuo. The crude was

purified by Flash Chronmat ography (Sp4, 25Mcartfidge eluting fromCy 100%
to Cy 80% EtOAc 20% . The fractions were co ted and 30 the sol vent was

removed in vacuo obtaining the titlfe Conpdan 9 (0.255 g). Ms: (ES/+)

mz: 323 (Mrl). CL7H26N204 requires.3 NVR (400 MHz, CDC13) 6 ppm
8.24-8.23 (d, 2 H), 7.08-7.07 (d,| 2 M), 2.35 (s, 3 H), 2.17 (s, 3 H), 1.44
(s, 18 H. - 30 - WD 2010/ 07272 009/ 067658

15 1,1-Dimethylethyl (2S)-2-(3-bromo-2-oxopropyl)-1-piperidinecarboxylate D2 (0.0577 g)
and 3,4-Dimethyl-2-pyridinamine D20 (0.020 g) were dissolved in DMF (1.5 ml) and
heated at 70 °C for 3 hours. The solvent was removed in vacuo and the crude purified by
flash chromatography (SP4, 25M NH cartridge eluting from Cy 100% to Cy 80%: EtOAc
20%). The fractions were collected and the solvent removed obtaining the title compound

20 D21 (0.0499 g). MS: (ES/+) m/z: 344 (M+1). CooHoN30, requires 343. "H NMR (400
MHz, CDCl;) 8 ppm: 7.81-7.76 (d, 1 H), 7.34-7.27 (m, 1 H), 6.56-6.51 (d, 1H), 4.75-4.59
(m, 1 H), 4.17-3.95 (m, 1 H), 3.25-3.17 (m, 1 H), 3.03-2.79 (m, 2 H), 2.54 (s, 3 H), 2.33
(s, 3 H), 1.86-1.12 (m, 15 H).

25  Description 22: 7,8-dimethyl-2-[(2S)-2-piperidinylmethyl]imidazo[1,2-a]pyridine
(D22):

1,1-Dimethylethyl (2S)-2-[(7,8-dimethylimidazo[ 1,2-a]pyridin-2-yl)methyl]-1-
piperidinecarboxylate D21 (0.0499 g) was dissolved in DCM (4 ml) and TFA (1 ml) was
30  added dropwise. The reaction was left stirring 2 hours. The solvent was removed in vacuo
and the residue was filtered through an SCX cartridge obtaining the title compound D22
(0.033 mg). MS: (ES/+) m/z: 244 (M+1). C15sH2i N3 requires 243. 'H NMR (400 MHz,
CDClz) & ppm: 7.85-7.80 (d, 1 H), 7.34-7.31 (s, 1 H), 6.59-6.54 (d, 1 H), 3.11-2.87 (m, 3
-31-



Description 20: 3,4-Di nmethyl-2-pyridi nam ne (D20): Bis(1, 1-di nethyl ethyl)
(3,4-dinethyl-2-pyridinyl)imdodi carbonate D19 (0.0255 g) was 5di ssolved in
DCM (6 mwoant/oTFR2(1 m ) was added at 0 C. The reacti oRCREP2008/0676588 i rri ng
for 4 hours at roomtenperature. The solvent was renoved in vacuo and the
residue was filtered through an SCX cartridge. The sol vent was renoved in
vacuo obtaining the title conpound D20 (0.088 ES/+) nmlz: 123
(M Cr ORI et A0 289 B69 AR (G S HODEAB{S. @%pm%ﬁ Hoor 81 (d, 1
H, 6.56-6)53 (d, 1 H, 4.62-4.44 (m 2 H, 102.26 (s, 3 , 2.08 (s, 3 H.
Description 21: 1, 1-dinethyl et hyl

§/|2)S 3713'[2 hgx(l]“eicdl m% Q&ga‘ﬁ é]yiqtg;l%{zhsomﬁé-qgkylﬁn met hyl et hyl (2S)-2- (3

- br onos 2- (pyu;imy;b)ym)doﬂlqarbmmte @2Bc arboxylate D2 (0.0577 g) and

3, 4-Di net hyl- 2- pyri di nam ne D20 (0.020 g) re dissolved in DMV (1.5 m)
and heated at 70 C for 3 hours. The soI venixasrrenoved in vacuo and the
crude purified by flash chromatograp (SR4, [25M NH cartridge eluting from
Cy 100%to Cy 80% EtOAc 20%. F% were col |l ected and the sol vent
removed obtaining the title conpdund 20921 (0.0499 g). Ms: (ES/+) mz: 344
(M+1). C20H29N302 requires 343. 1H NVR(200 MHz, CDC13) 6 ppm 7.81-7.76
(d, 1 H, 7.34-7.27 (m 1 H, 6.56-6.501 (d, 1H), 4.75-4.59 (m 1 H),

.95 (m 1H) 3.25-3.17 (m 1 H/,\3.03-2.79 (m 2 H, 2.54 (s, 3 H),

.17-3
| %P’g et Ryt ooy 2 damaDaal iy seRiebo POCAalsbide 0 519 phasp

4
2
7,
1, et myhel) Ayd DMAP (0.0392 g, 0.321 mmol) in Tert-Butanol (4 ml) were heated at 35 °C
(29)-2-[( Bv&ncghmthex&lveﬂtm @érﬁm?edah pydubdha ﬂ%cylhdemaasfpyahhedby flash

pl

per i gi “gﬁl%ggl % Op%g%nfgﬁﬂcaggh@ scq{aF? cg %& %VAV fipcxand TFA (1
m 3 1g hou
s ol) v\gﬁts wad 90 niheesg Vie?f‘ WBd %O%ﬁﬁi(r)‘g?’ ﬁ“élor(@?}”ﬂﬂ% 3}3’2& rI‘?F”(? Hleﬁwp “SCX
cartri dge eyl )agbarmate (0. iZ(DOeg)candplmmtt dDBLI)O(lmd D33 (0@0 g, NS 75 nEsp+I8.ale: 244

(M+1) %ﬁ?& S QRS 7 23%%5ML+H u11@§_>§8-’327 gfmms(zosgfiﬁﬁaﬂ (d,
2010) 0727 é%o%?g@ég@ i&)ﬁ@ﬁ?@jg 4%65)”?% ‘f—%(% gglélg 2.59 (m 1 H),
2.54 8, 3 H), 2.33 (s, 3 H), 1.86-1.21 (m 6 H). Descri ption 23:

Bi s( 1, 1- diDwstitiptiat 244I1)I-Dﬁnmglmaﬂmﬁ{dhmﬂ]&kzmidﬁ@ﬂmrbzimatd(Jﬂ24:)ar bonat e
(D23): 5-Brono-4-nethyl-2-pyridinamne (0.;300 g, 1.604 mmol),

BOC- Anhydride (0.819 m, 3.53 mmol) and DMAR (0.0392 g, 0.321 nmmol) in
Tert-Butanol (4 m) were heated at 350C o i ght. The sol vent was renoved
in vacuo and the crude was puri f% 10chr omat ogr aphy on silica gel
(Flash Master personal, 50 g cartritdge, eluting wth DCM 100% . The sol vent

\évas : Ieg})\r’] | d &g Xﬁ@&'%l@tﬁﬁx@df‘%é@g 1Jd’1rilxetﬁ§1€@&ﬁ y5 %%di'b{d 4 LRl QUD- 4- met h%l‘ 76
ol SRR o Ul ORISR B
387. 220 1pn tmmhvmlph@@m@)(o@lég{ﬁ 08 1512104)str1r116t1pa)1b0r9><111¢ (q-@34 mpl, 933 2 43
(s, 3 H), mMmdéN aldCs, L0k 2515, MERCimDl)ivosre 2dded 1THe miximet fmak dedtad at 80 °C in
(4, 5-di metyirgoRivd B Y I GALPRIBEB P26 filtered on a celite pad, to the residue were

added H,O and DCM, the aqueous phase was washed several times with DCM. The two

phases were separated and the organic one filtered through a phase separator obtaining the

25  title compound D24 (0.060 g) as crude. MS: (ES/+) m/z: 223 (M+1). Ci,HgN,O; requires
222. "TH NMR (400 MHz, CDCl3) 8 ppm: 7.79 (s, 1 H), 7.76 (s, 1 H), 2.28 (s, 3 H), 2.19(s,
3 H), 1.55 (s, 9 H).

Description 25: 4,5-Dimethyl-2-pyridinamine (D25):

X

~

30 N N
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xol N To a degassed solution of bis(1,1-dinethylethyl) (5-brono-4-nethyl-2-
pyridinyl)imdodi carbonate D23 (0.100 g) in 1,4-Dioxane (2 m), Pd2(dba)3
(0.0118 gyvoroviB22@rmuol ), tricycl ohexyl phosphyne (0. 015P§T/ER2@886T167%1 ) ,
trimet hyl boroxine (0.054 m, 0.387 mvol) and Cs2CO3 (0.252 g, 0.775 mmol)
were added. The m xture was heated at 80 Cin the Mcrowave for 15 m nutes.
The m xture was filtered on a celite pad, to the resi due were added H20 and
DOM the dduBbughytthgldhiedimathyheaysdinghearbamateB24y (G 0P0mwas Hiseolveshinphas es
wer e sepamatMds aiy td e selugemivas auied fTFIAL @ melgl afidthe w@bn@l @htalsﬁ ssepgrfat 0§

obt ai ni ng mz: 223
R e TR

, 7.76 b gliongwiy congenfrgieg un rlir)acu“fl & 1 yjfe cquoupd pt i on
25 4, 5- DID2Bt(DYPI7RgpMS: (ﬂES‘/arbmﬁe 12BpE1). Co BN \WByuires 122
2010/ 07272&@@&&8@@@%9@[@@@) ppmD2 MBIt Dy (s, 3 H) 4.51-3.94 (br. s., 2 H) 6.32
(4, 5-di net %y339 qyﬁ pg@gl)lggrbamate D24 (0.090 g) was dissol ved in DCM (5
m), to the solut ed TFA (1 m) and the reaction was |eft
stirring for 1.5 hours. The sol vent was renpoved in vacuo and the residue
was filtemedertipionfh 1aRDB@¢hgktliyl (28)-((4,0-dnethptimidadolt,2-aipywitin@oncent r at ed
under 1y aC%m&WlﬁlJiﬁﬁwldﬂi'&aiﬂM t@ und 5D25 (0.0375 g). Ms: (ES/+) mz:
123 (M+1) " 'C7HION2 requires 12 (400 MHz, CDC13) 6 ppm 2.12 (s, 3
H 2.19 (s, 3 H 4.51-3.94 (br. s., 2H) 6.32 - 639(m 1 H 7.80 (s, 1

Description 26: 1,1-D nethylethyl

(28) 2-[(6, 7-dinmethylim dazo[l 2-a] pyridin-

4,5-Di thyl 2 pyri di nam ne D25 (0)03 nd 1, 1-di net hyl et hyl

(28) é (3-brono-2- 20 oxopropyli, y'di necar boxylate D2 (0.108 g) were
di ssol ved in DVF (2 mM) and heatgd at 75 C for 2 hours. The sol vent was
renoved in vacuo and the rest purified by flash chromat ography (Sp4
25g NH cartridge eluting fromCy 100%to Cy 80%: EtOAc 20% . The fractions

o oL SRR LR S DAL S

20 oxopropyl) 1 plpendlnecarboxylate D2 (0.108 g) were dlssolved in DMF (2 ml) and
heated at 75 °C for 2 hours. The solvent was removed in vacuo and the residue was
purified by flash chromatography (Sp4 25g NH cartridge eluting from Cy 100% to Cy
80% : EtOAc 20%). The fractions were collected and the solvent removed in vacuo
obtaining the title compound D26 (0.050 g). MS: (ES/+) m/z: 344 (M+1). CyHz0N30,

25 requires 343. "H NMR (400 MHz, CDCl3) 8 ppm: 0.75 - 1.53 (m, 15 H), 2.22 (s, 3 H),
2.34 (s,3 H),2.78 -3.00 (m, 2 H), 3.04 -3.19 (m, 1 H), 3.88 -4.17 (m, 1 H), 4.51 - 4.72
(m, 1 H), 7.25-7.30 (m, 2 H), 7.78 (s, 1 H).

Description 27: 6,7-Dimethyl-2-[(2S)-2-piperidinylmethyl]imidazo[1,2-a]pyridine
30 (D27):

35
1,1-Dimethylethyl (2S)-2-[(6,7-dimethylimidazo[ 1,2-a]pyridin-2-yl)methyl]-1-
piperidinecarboxylate D26 (0.050 g) was dissolved in DCM (4 ml), to the solution was
added drop wise TFA (1 ml) and the solution was left stirring 2 hours at room
temperature. The solvent was removed in vacuo and the residue was filtered through an

40  SCX cartridge, eluting first with MeOH and then with NH3 in MeOH 2N, the fractions
were collected and the solvent evaporated obtaining the title compound D27 (0.026 g).
MS: (ES/+) m/z: 244 (M+1). CsHy N3 requires 243. 'H NMR (400 MHz, CDCl;) 8 ppm:
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25requires 343. 1H NWR (400 MHz, CDC13) 6 ppm 0.75 - 1.53 (m 15 H), 2.22
(s, 3H, 2.34 (s, 3 H, 2.78- 3.00(m 2 H, 3.04 - 3.19(m 1 H), 3.88 -
4.17 (m WOEp10/42B82 - 4.72 (m 1 H), 7.25-7.30 (m 2 H) PCT/EP2000867638 H) .
Description 27:

6, 7- Di met hyl- 2-[ (2S) - 2- pi peri di nyI met hyl ]i m dazo[ 1, 2- a]pyridi ne 30(D27): /
35 1,1 -Di nmet hyl et hyl (2S)-2- B 7-dinmethylimdazo [1, 2-a

pyri di n- 27y81)(me]tH9'I7]30124 (lpjl, PEDI HOREcHr (b al-82 (28 )02@5()5 §iDnka80-dildsol ved
in DCM (4@ $ H)t o the solution was added drop wise TFA (1 m) and the
solution was left stirring 2 hour s at roomterrperature The sol vent was

removed in vacuo and the re ed thr CX ridge,
el uting filleSEripiq dl—PHH?f ﬂﬁ'lmﬂ l:%ﬁf"ﬁ"ﬁés ?ﬂf" ‘f’ﬁgﬁﬁ F‘g EWere
col | ecH ed yhneethyl1-piperitinecavigxyltade ROt ai ning the title conpound D27
(0.026 g). Ms: (ES/+) mz: 244 (Mr1l). C15H21N3requires 243. 1H NWR (400
MHz, CDC13) 6 ppm WO 2010/ 072722PCT/ EB2009/ 067658 7.81 (s, 1 H),
7.30-7.24 (m 2 H), 3.07-2.57 _L.33 (s, 3 H, 2.23 (s, 3H,
1.90-1.15 (m 6 H) Descri ' Di net hyl et hyl

(2S)-2-[(3-chl oro-8-net hyl i =] pyridin-2-

Syl ) mgphy11-1- plperldlnecarb%xligte (DZ8) : To a solution of

1, 1-di met hyl et hyl (25)-2[ ( hy®i m dazo[ 1, 2- c]pyrldln 2-yl)net hyl]-1-
plperldlnecarboxylat

n
S PN SR AN B iR =18 Ry SRR g v M R 4 O
m nut es. PireridokvabixyhasD3 S&vappindd@d (¢ mlaihoadiict NCS (0t082 o 0:6p oumel) DRB
(0.29 0) % RaGIHIExARE §hd Mrredl FdmRH §e&%ﬁﬂe fon 30 RGnEX Irhs t@Pertivtaliout  any

Eg;é? ﬁét pur ellpf?|§)a a(} £o a?for%e tlgle corn?aoundZDZ 8159( 'Y*Eél 21 cmge1 ?Il'ﬁlge%gllvwg%g wa§ %ledrlg s 363.

3- Chl or o- sh@rmxhvpp withpytapy furhchriifigenion. M HEPTH i/ g8 (V2D 4 pifastHYa6s
20(D29): r@pfidksI6B.a sol ution of 1, 1-dinethylethyl
(2S) - 243-chl or o- 8- net hyl i m dazo[ 1, 2-c] pyri di n- 2-

RN R L B R T e A e

The s@PverP2Pas evapor at ed and the residue eluted through a SCX col um.
Col l ected fractions gave the title 30 ¢ ound D29 (0.17 g) as a crude
material which was used in the next step/w\hout any further purification.
M. (ES/+) nmlz: 264 (Mrl). Cl4K18QIN3N uifes 263. HPLC (wal kup): rt =
2.20 min. Description 30: 2-( r -6-net hyl -4-nitro-3-pyridinol
(D30) :

25

Cl

To a solution of 1,1-dimethylethyl (25)-2-[(3-chloro-8-methylimidazo[1,2-a]pyridin-2-
yl)methyl]-1-piperidinecarboxylate D28 (0.29 g) in DCM (6 ml), TFA (1.20 ml) was added
dropwise at 0 °C and the reaction mixture was stirred for 1 hour. The solvent was
evaporated and the residue eluted through a SCX column. Collected fractions gave the title

30  compound D29 (0.17 g) as a crude material which was used in the next step without any
further purification. MS: (ES/+) m/z: 264 (M+1). C14H;3CIN3 requires 263. HPLC (walk-
up): rt =2.20 min.

Description 30: 2-(Hydroxymethyl)-6-methyl-4-nitro-3-pyridinol (D30):
OH

HO | N
ON"

A cooled mixture of 70% HNO; (0.459 ml) and H,SO4 (0.575 ml) was added dropwise to
an ice-cooled solution of 2-(hydroxymethyl)-6-methyl-3-pyridinol (available from Sigma-
Aldrich #144428) (1 g, 7.19 mmol) in concentrated H,SO4 (4.5 ml). The mixture was

allowed to reach room temperature and stirred for 4 hours. Presence of starting material was

35
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OH HON 3502N A cool ed m xture of 70% HNO3 (0.459 m) and H2SO4 (0.575 m)
was added dropwi se to an ice-cool ed sol ution of

2- (hydr oXdyoepiwi72728- net hyl - 3- pyri di nol (avail abl e fr om BCHFR200806T658 h
#144428) (1 g, 7.19 mmol) in concentrated H2SO4 (4.5 m). The m xture was
allowed to reach roomtenperature and stirred for 4 hours. Presence of
starting material was WD 2010/ 072722PCT/ EP2009/ 067658 shown by UPLC/ MS:
MB:  ( ES/ +phermzby WRDC(NS1YS: (e mae d 4GMid kT he wagion nissire traaeealed ag8ing- 5 C
and was adsled °a ait Xab bédedfa nfRUrEdICE) % GNAB0M18 nalnand- A0, ((14940),me) , the

resul ting, éyupﬁlgmxw?é diOrd 09195%@ ﬁ%%&g fre ik BEAURL Ofh dfiofiahOur S-

An additiona O4dm xt ur ]h

previ ous raH‘LOPB Iﬁgofsé“ @gbé@b‘? HomPpix eyt 6[}6 PECH T2l ‘?&rﬁ%)n‘?’

t enper at urddedind stiwed for cbrlnom attrenme tanarsratwel Bt reection st wascogttdde 0d€ opwi se
NHAOH unt ighd Riak BddRA drdpiase NESOR Xt BSH €antl théh WEMxnaepanath @ NMhspugieda phase

separator ; §[1§01{ 4 Sfl%e Eébg a‘?o‘f%Rr% G4 4o %%Eatéq‘%%&el%d 5 éé&e ﬁ% )%% 1 oi |

fi Kro iy )
s B ot A B e g1 B ? &8 BlisIanE Do
(0.290 g) lﬁrvdhﬁ&etmeﬂMMe(]I@rﬂ%})oTl&—t}uia'qomWohd peomam(lgg) azdﬁzoethy&a?t 29.5 %
yi el d)lomeﬁlﬂrd%%@ih oslzlﬁ’lng ﬁymﬂnhrdmps%t adﬂw&@révonered:mmz ToT%)) rrtes 184.

1H NMR 400 1 9,
( %_'Z é)l\%\% ( @ pl7jﬁlescrl pti on 31

5.84-4.92
[3- (Et hyl <§§tryﬁ)nlé{)n%16ﬁ>($’-lﬁb§r&4d4?\%/(lﬂrﬁe% Harfb% (SD% )526:"# ANsa5H

2- (hydr oxynet hyl ) - 6- net hyl - 3- pyri di nol (available from Si gna- AI drich
#144428) PR oy )-62RERy L Lpgridih ]%t&mjl and i odoet hane
(2.724 m %?lg’m%n@rlow%\er e&xgl)ssol vy pﬁﬁ@\ﬁ ]( The m xture was |eft
stirring at roomtenperature overnight. JTo the sol utlon wer e added H20 and
Et 0OAc. The two | ayers were separatedOJ queous one 20 was extracted
several tinmes with EtOAc. The conbinatgd grganic layers were washed with
brine/ikce and dried over Na2SO4. The so s filtered out and the sol vent

was renov a pale
yel | ow soI :j(gg'&f ) fﬁétkﬁzﬂp%oé (&‘Jgﬁa&g%% %d‘é‘% ¢ﬁ§84%))l_§l§ g4 ?2 (s,
2 H), 4. 470(gnmebyK sdé b, 539 Ayfiolpanstiofiecthage (724 mh 21 3 Mrgdheios The
foll ovu ng dissofyedimd3Mf(1§ or nilha mixproveasdefp stapag etrousi tegperawiradveamghir beedur e
to that d%ﬁ&goihhﬁs@l VRO RIH M,ORRA HORL | THE t3d-layeiiert QReUAT THasqRBLISOMed by

(2) ?wébgibﬁg egl{r? %&V&P{ﬁrﬁé{s wfﬂpﬁ dAcg T%E&%%lngte? %E%g c%r)}lgrs%ere waskbe]d with

el ect r ophibrige/ 1CPH‘in§ rigd BY%N%M rhee sqlid Wr filteged %a%@etsejlwrﬁéwa%@qué@
chem st. TFheustaffbidiyc it esrhpdunddB I(b1669 e ess@ald yollohasebd. béIeNl\/{R eivar ed from

the MHz, CDCl3) & ppm: 6.98 - 7.06 (m, 2 H), 4.72 (s, 2 H), 4.47 (bs, 1H), 4.05 (q, 2 H), 2.50
(s,3 H), 1.43 (¢, 3 H).

25
The following compounds of formula (A) were prepared using a similar procedure to that
described above for Description 31. Each compound was obtained by O-alkylation of 2-
(hydroxymethyl)-6-methyl-3-pyridinol or 2-(Hydroxymethyl)-6-methyl-4-nitro-3-
pyridinol D30 and a suitable electrophile. This is provided merely for assistance to the
30  skilled chemist. The starting material may not necessarily have been prepared from the

batch referred to.
@]
R
@] | XN
=
A
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batch referred to.

0 WO 2010/ 072722PCT/ EP2009/ 067658 No. Structure

Characterising data D32 OH ON 11, 02N -'
[ 3- (et hylwWQwyr7BRhyl - 4- ni tro-2- pyridi nyl ] met hanol HPPCT(ER200RAOGTSFS rt =
3.40 min. Ms: (ES/+) mz: 213 (Mtl) COH12N204requires 212. 1H NVR (400 MHz,
DVBO- d6) 6 ppm 7.71 (s, 1 H, 5.34 (t, 1 H, 4.60 (d, 2 H, 4.07 (q, 2 H,
1.27 - 1.34 (rr SH) D33 OH | nNIR r‘rnfh\ll Qr/’l nrnfhylnfh\]!)o\\]] 2
pyridi nylit met hanol Ms: (ES/+) m z: 182 (I\/Hrl) ClOH15N02 requires 181.
1H NVR (4087oMHe, CDCS&)ucﬁlr@pm 7 07 (d, 1 H Chﬁrﬂ@el(lﬁng datd), 4.70 (s,|2 H),
4.46 - 456 (i H . 2 50 (s 3 1) 135 (s, 134 {s—3H) nQ OH
(:)N [3-(ethyloxy)-6- methyl—4 -nitro-2-
D32 \ OH «dinvl
pyridinyljmethanol
O XN HPLC (walk-up): rt = 3.40 min.
| MS: (ES/4) m/z: 213 (M+1)
O.N CoH,N>O4 requires 212.
'H NMR (400 MHz, DMSO-ds) & ppm: 7.71 (s, 1
H), 5.34 (t, 1 H), 4.60 (d, 2 H), 4.07 (q, 2 H), 1.27 -
1.34 (m, 3 H).
OH {6-methyl-3-[(1-methylethyl)oxy]-2-
D33 Y pyridinyl}methanol
© o MS: (ES/+) m/z: 182 (M+1). CioHisNO, requires
y 181. '"H-NMR (400 MHz, CDCl3) 8 ppm: 7.07 (d, 1
H), 7.00 (d, 1 H), 4.70 (s, 2 H), 4.46 — 4.56 (m, 2 H),
2.50 (s, 3 H), 1.35 (s, 3 H), 1.34 (s, 3 H).
OH [6-methyl-3-(propyloxy)-2-pyridinyl|methanol
D34 o MS: (ES/H) m/z: 182 (M+1). CH sNO, requires
N N 181. 'H-NMR (400 MHz, CDCl3) & ppm: 7.07-6.98
= (m, 2 H), 4.73 (s, 2 H), 4.50 (bs, 1 H), 3.94 (t, 2 H),
2.51 (s, 3 H), 1.83 (sest, 2 H), 1.05 (t, 3 H).
OH {3-[(cyclopropylmethyl)oxy]-6-methyl-2-
D35 A\/O pyridinyl}methanol
| N MS: (ES/H4) m/z: 194 (M+1). Cy;HisNO, requires
g 193. '"H-NMR (400 MHz, CDCls) 8 ppm: 7.02 (m, 2
H), 4.75 (s, 2 H), 4.48 (bs, 1 H), 3.79-3.88 (m, 2 H),
2.51 (s, 3 H), 1.18 — 1.33 (m, 1 H), 0.58 — 0.71- (m, 2
H), 0.29 — 0.41 (m, 2 H).
{6-methyl-3-[(2-methylpropyl)oxy]-2-
D36 pyridinyl}methanol
)\/O MS: (ES/+) m/z: 196 (M+1). C;1H7NO, requires
195. '"H-NMR (400 MHz, CDCl3) 8 ppm: 6.97 - 7.05
(m, 2 H), 4.74 (d, 2 H), 4.49 (bt, 1 H), 3.71-3.77 (m,
2 H), 2.51 (s, 3 H), 2.18-2.05 (m, 1 H), 1.05 (s, 3 H),
1.04 (s, 3 H).

Description 37: 3-(Ethyloxy)-6-methyl-2-pyridinecarboxylic acid (D37):
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[ 6- et hyl - 3- (propyl oxy) - 2- pyri di nyl | met hanol Ms: (ES/+) mz: 182 (M+l).
C1O0H15NQ2 requires 181. 1H NWVR (400 MHz, CDC13)ppm 7.07-6.98

6 (m 2 Wp20wor3es, 2 H, 4.50 (bs, 1 H), 3.94 (t, 2 HCT/EP289/06%583 H),
1.83 (sest, 2 H, 1.05 (t, 3 H. D35 OHON 1

13-[ (cycl opropyl net hyl ) oxy] - 6- met hyl - 2- pyri di nyl t met hanol Ms: (ES/+) ni z:
194 (M+l). CL1HIS5NO2 requires 193. 1|—|—8II\/RC%{4OO MHz, CDC13) 6 ppm 7.02 (m
2 H, 475 (s, 2 H, 4.48 (bs, 1 H, 88 (m 2 H, 2.51 (s, 3 H,
1.18 - 1.33 (m 1 H, 0.58 - 0.71- ( H, 0.29 - 0.41 (m 2 H. 936 OH
ON 1 {6-nethyl-3-[(2-nethyl propyl)oxy] |2 Noyri di nyl | met hanol MS: (ES/ +)

~N

nmz: 196 (I\/H) C11H17N02 requires 195! VR (400 VHz, CDC13) 6 ppm 6.97
- 7.05 (m ﬂt\L 2I—3 4.49 (bt, I—% 1-3.77 (m H, 2.51
(s, 3 H , [%(qlssd«zxw -DeRhy IR 2-pyri ulylbaetk@ol 93i-|)<1 6 gmu(testhe af m@teﬂalmé%a@rqdﬁtl. on

37: 3-(Ethy De’syl)lptﬁon@lt) htyheeﬂ)nlityltel (@0 nepardydwyphat: adicd(3EMBM)):was\Mhied
2010/ 0727 2765 oorn temperature. After warming to 35 °C a solution of

k2
5 ety ORI e Ll

phos phat e nueh @viere(a@lgmbmmujtawyslwwd hpEp/Pdiar stizing 4douns 2837 “anwatyr 4P r oom

t enper at umel) waf i(ﬁfed\t@thﬁlrmmbrﬁmﬁﬁu@vﬁllﬁowmﬂlana@lﬁst&i thigpELORy §dHitidh ¢f,1 M9. 9

mrol) in wﬁbg% ot &iu)fe @%&ﬁ&ﬂm&b 10181 at{}ﬁ%% ﬁé&s E@dl%l’thlgaﬂﬁté%ﬁin)onv‘er e
6111

added si ver our vvat er (40

er. st
) vas a i e ot Fa b S oh T R s AR T, o
add| tilBn efldiction oElOM. HGhandrthsaqueeushesqpoy exdraptad withCMdh o 29804 %:d

agueous segmbifct bi@si¢lldrtewee W’Shddﬁmﬁﬂ-lﬁlﬁlef‘(t)x mndm tdried bng NwSOgant i nued for

R T ke
| ayers m@ﬁ@?&ﬂ%ﬂ%ﬁ lel\/@ leﬁvie?rg(ﬂé’%g 4@ of

concentratPBd7Bb(¢1flffb)rél%ﬁ@&ﬂlﬂé%mdﬁéhrh@%ﬁﬁH)l 64 g). M. (ES/+) miz: 182
(I\/H) 15CO9H1I1ING3 requires 181. 1H NWR (400 MHz, DMSO d6) 6 ppm 12.90 (bs, 1

H) . 7.49 (ﬂl’e f&llck@mg Zoéﬂ‘ou(n% oﬁfoh@mlafBP@e&%rep%re‘d)u’sm% a%gm(la',sr’progceh&re todthad (t, 3
' described above for Description 37. Each compound was obtained by the primary alcohol
oxidation of the corresponding 2-(alkoxy)-6-methyl-3-pyridinol derivative. This is provided

merely for assistance to the skilled chemist. The starting material may not necessarily have
20  been prepared from the batch referred to.

Os-OH
R
Oy
Z

No. Structure Characterising data

3-(ethyloxy)-6-methyl-4-nitro-2-

D38 \ OO pyridinecarboxylic acid
O XN HPLC (walk-up): rt = 3.29 min. MS: (ES/-) m/z: 225
| (M-1). CoHoN2Os requires 226. 'H NMR (400

ON MHz, DMSO-dg) § ppm: 7.66 (s, 1 H), 4.06 - 4.24
(m, 2 H), 2.45 - 2.49 (m, 3 H),1.22 (m, 3 H)
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15 The foll ow ng conmpounds of fornula (B) were prepared using a simlar
procedure to that described above for Description 37. Each conpound was
obt ai ned W9 201007122 mary al cohol oxi dation of the correspomdiPRI/ 067658

2- (al koxy) - 6-met hyl - 3-pyri di nol derivative. This is provided nerely for
assistance to the skilled chem st. The starting material may not
necessar ity have 20 been prepared fromthe batch referred to—R OCOHH .
Structure Charpcterising data  3-(ethyl oxy)-6-nethyl-4-nitro-2- D38 (OOH

pyridi necamgoxyl i c agudictdpe HPLC (wal k- up): IChaFacterdingrliéa MS: (ES/-) [T z:
225 (ML) CBHION205 requires 226 1H NMR (400 02N "' MHz DMSO-d6) 6
ppm 7.66 (s, L H, 4.060_%H4 | 6-methyl-3-[(1-methylethyl)oxy]-2-
D39 o pyridinecarboxylic acid
\( | SN MS: (ES/+) m/z: 196 (M+1). CioH;3NO;3 requires
y 195. 'H-NMR (400 MHz, DMSO d°%) & ppm: 12.90

(bs, 1 H), 7.49 (d, 1 H), 7.29 (d, 1 H), 4.61 (hept, 1
H), 2.39 (s, 3 H), 1.24 (d, 6 H).

Oxy-OH 6-methyl-3-[(1-methylethyl)oxy]-2-
D40 o pyridinecarboxylic acid
N N HPLC: 1t = 1.86 min. MS: (ES/+) m/z: 196 (M+1).
= CioHisNO: requires 195. 'H-NMR (400 MHz,

DMSO d°% & ppm: 12.82-13.04 (bs, 1 H), 7.46-7.51
(d, 1 H), 7.29-7.31 (d, 1 H), 3.95-4.02 (m, 2 H), 2.51
(s, 3 H), 1.62-1.75 (m, 2 H), 0.90-1.00 (m, 3 H).

OxCOH 3-[(cyclopropylmethyl)oxy]|-6-methyl-2-
D41 A\/ o pyridinecarboxylic acid
| SN MS: (ES/+) m/z: 208 (M+1). C;;Hi3NO; requires
_ 207. 'H-NMR (400 MHz, CDCls) 8 ppm: 7.34-7.43

(m, 2 H), 3.98-4.06 (m, 2 H), 2.53 (s, 3 H), 1.28-1.43
(m, 1 H), 0.58-0.75 (m, 2 H), 0.37 — 0.52 (m, 2 H).

O- _OH 6-methyl-3-[(2-methylpropyl)oxy]-2-
D42 pyridinecarboxylic acid
)\/O N MS: (ES/+) m/z: 210 (M+1). C;;H;sNO; requires
| 209. 'H-NMR (400 MHz, CDCls) & ppm: 7.38 (s, 2
H), 3.89 (d, 2 H), 2.57 (s, 3 H), 2.15-2.30 (sext, 1 H),
1.08-1.13 (m, 6 H).

Z

Description 43: 4-Chloro-3-(ethyloxy)-6-methyl-2-pyridinecarboxylic acid (D43):

\ 0.0

O | N
Cl Z
To a solution of 3-(ethyloxy)-6-methyl-4-nitro-2-pyridinecarboxylic acid D38 (0.280 g) in
5 DCM (2 ml), DMF (2 ul, 0.026 mmol) and oxalyl chloride (0.130 ml, 1.485 mmol) were
added and the resulting mixture was stirred for 1 hour at room temperature. A small sample
was withdrawn and diluited with anhydrous MeOH: MS showed complete conversion to the
methyl ester. MeOH (0.250 ml, 6.19 mmol) was added dropwise to the reaction mixture and
stirred for 30 minutes. To the reaction was added DCM (2 ml) and saturated Na;CO3
10 aqueous solution (2 ml) and the aqueous layer was extracted with DCM (2 x 2 ml). The

organic phase was dried throught a phase separator cartridge and evaporated to obtain

-38 -



(m 2 H),

2010/ 072722PCT/ EP2009/ 067658 No. Structure Characterising data D39 0, OH
-2- pyridinecarboxylic a®Cad/EV3090ESsS) i z:
C10H13NG3 requires 195. 1H NWVR (400 MHz, DWVSO d6) 6 ppm 12.90

6- met hyl -8O[20W/a1e122y| et hyl ) oxy]
196 (Mrl).

(bs,
1.24 (d, 6 H). D40 OOH ON 6-met hyl -3-[ (1-net hyl eth 5910
pyri di necmeblmlﬂmhtpr@rér(éthb‘lgl&ﬁ@met@l -2 medmwrbmlatf( 7)e rﬂihﬁ pradygt VML) .

010 HL3NOB réc@eetiod &ipk85nd dsckd NYIR rio4Q8hdvzri iEMBE M) (65/ppmiz: 120 @2+ 13MA ( bs,

KF@JF)%% 2§OK)RA+1%C§@{11CI§%O (ngm%e 2%9 ?[34 ?5661“0(2)N(m 2 H, 2.51 (s,

(cycl opropyl et hyl ) oxy] - 6- et hy1 2- pyridinecarboxylic acid Ms: (ES/+)

3
m
7.
0.

[
z:
3
5

1H),

7.46-
1.62-

208

4- 7. 43 THB (42nh)MeSHIB:040 6f), (Witer 21.600 mB.a8a 1(OH B,AHD.0126 280.41%3ndoy 1 H),

2.45 -2.49 (m 3 H,1.22 (m 3 H WO

7.49 (d, 1 H, 7.29 (d, 1 H, 4.61 (hept, lH) 239(s 3 H,

Mgty 4-DlarbBROE o rinragisyl- 207 ridindeadvi yl 40 (. NHz2) vepdissylvel ippm

8- 0. 73 glide% e regulﬁzg kR v&a@lef?stﬁl)mg %o%&erﬁuﬁe 2 hours. To the

10

15

20

25

30

35

solution was added HCI 1 M until pH 3, and the mixture was extracted several times with
EtOAc. The organic layer was dried over Na,SOy4, and the solvent was removed under
reduced pressure in order to obtain the title compound D43 (0.109 g), like brown semisolid.
HPLC (walk-up): rt =2.71 min. MS: (ES/+) m/z: 216 (M+1). CoH;0CINO3 requires 215. 'H
NMR (400 MHz, DMSO-dg) d ppm: 13.53 (br. s., 1 H), 7.62 (d, 1 H), 4.06 (m, 2 H), 2.44
(s, 3H), 1.27 - 1.35 (m, 3 H).

Description 44: Methyl 3-hydroxy-2-pyridinecarboxylate (D44):
Os O0—

O N
| %

3-hydroxy-2-pyridinecarboxylic acid (1 g, 7.19 mmol) was dissolved in DCM (20 ml), to
the solution under N, atmosphere oxalyl chloride (1.510 ml, 17.25 mmol) was added
dropwise and the reaction was left stirring for 1 hour. After that time MeOH (2 ml, 49.4
mmol) was added and left stirring at room temperature for 2 hours more.The solvent was
removed in vacuo and the residue redissolved in DCM and washed with saturated NaHCO3
aqueous solution. The two phases were separated and the organic one was filtered through a
phase separator and evaporated. The crude was purified by flash chromatography on silica
gel (Flash Master Personal 50 g cartridge eluting with Cy 80%: EtOAc 20%). The fractions
were collected and the solvent removed in vacuo obtaining the title compound D44 (0.800
g) as a white solid. MS: (ES/+) m/z: 154 (M+1). C;H;NO; requires 153. 'H-NMR (400
MHz, CDCl3) & ppm: 10.66 (s, 1 H), 8.32-8.29 (m, 1 H), 7.48-7.43 (m, 2 H), 4.09 (s, 3
H).

Description 45: Methyl 6-Bromo-3-hydroxy-2-pyridinecarboxylate (D45):
OsO0—

Ol\N
/Br

To a stirred solution of methyl 3-hydroxy-2-pyridinecarboxylate D44 (0.100 g) in water (5

ml), Br; (0.045 ml, 0.882 mmol) was added dropwise and the solution was left stirring at

room temperature. A precipitate occurred. The mixture was left stirring for 30 minutes, then

DCM was added and the two phases were separated. The aqueous one was extracted with

DCM. The organic layers were filtered through a phase separator and evaporated. The crude

was purified by flash chromatography on silica gel (Flash Master Personal, 10 g cartridge
-39-
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6- met hyl - 3-[ (2- et hyl propyl ) oxy] -2- pyridi necarboxylic acid Ms: (ES/+) nlz:
210 (M+l). CL1HI5NG3 requires 209. 1H NWVR (400 MHz, CDC13) 6 ppm 7.38 (s,
2 H, 3.8800Qdio/@22Hp, 2.57 (s, 3 H), 2.15-2.30 (sext, 1 PFCI/EP2@8/047638 (m 6
. Description 43: 4-Chloro-3-(ethyl oxy)-6-nethyl-2-pyridinecarboxylic
acid (D43): C To a solution of
3- (et hyl ox%/) 6-met hyl -4-nitro-2-pyridinecarboxylic acid D38 (0.280 g) in 5
DCM (2 m X! tlDWlMIyﬂO% G026 1w Hhedingtionsareys cdlsciod padthcaolyed removerl 1485
mrol ) wer gaasbddthidng tHehRlelcdBipblind P4 {000 ms(wﬂmdz?})@vﬂl)hour at r oom

tenper at Uiy 1@131\&?% ul&QQEiGHV&@M bb@lﬁﬁ%‘”brﬁ@@) Sjgéﬂ{'{ve tll'HZ)ag%de 5’PS
M5 showed t'’h t OH (O
mmls)oﬁs éo‘@b \3\5@ ts%)ogﬁ)éo(ﬁ |ngn )r/nxt(:aare and sti Sred for 30

m nute§. To the reaction was added DCI\/I (2 mM) and saturated Na2C33 10

aqueous s @edériiption £6: Mdthanélbidifo-3qe@RWSy)-2YREidiRearidxiRed @iey th DCM (2 x 2
ml). The organic phase was dried througQt ca—phase separator cartridge and
evaporated to obtain WO 2010/ 072722PCT/ HP2009/ 067658 et hyl

4- chl or o- 3- (et hyl oxy) - 6- met hyl - 2- pyr Pdj rboxyl ate (0.107 g). The product
was recovered inpure and used with no fluriher purification. Ms: (ES/+) nlz:
230 (M+l). Ms: (ES/ +) mz: 230 (M+1) BC1NG3 reqwres 229. 5Met hyl

4- chl I d 107

i ssol ved VHHENPHLL: il }b#?:"‘?l%%{%o @i% ol B 120
(0.0176 g(Oé961g,94?rﬁmnyo )mlél%m nefﬁhlé mls {724 Ao W@@@SM@PME(m)m ng
at room t dmpetigtuty alchQtinriig al@othtempodatiiré overniglst. Aol dedokd@bn e added | pH 3,

322 E?.eegi%?é{na Yes. ¢l fvaﬂtaféi %@féese Rlratbd MBR alhddds Eﬁéj&gs oxtiBte® ga@fw c layer
pressure iM% Sr"ﬂg?géﬁgﬂ? Bf%mtcﬁaé'e’f ‘Yefrﬁwé‘%%ad’ﬂﬁ]g%ﬁ&g gi irﬁg%la ugefﬁ i I&Eas%r own

sem sol i d.sep4rita gndevipaipyd. The cende was prfificd sl atQﬁY%)hYQEﬁl ichvedl) .
CIHLOCINCRF agttMiaktesPddmal, IHgNWldg’éCHDJtMgﬁonw&?G})d%to@W E&mauo m) s., 1

De’scr7| gfl (ﬂe ﬁjacéf%/l%;{ ﬁ feﬂﬂegr%gﬂ;)@n_ hd 116 éomﬁbdﬂ&m% 8'&00 (Esmé . 15
3- hydrox 9)% quEe p‘%‘i\}%kr@& §3 ?Sjéﬂ/ 4% A pom
(20 ), tHv) wé TS (4 1l &, Hh8rér 10N, Zthip S Phds.3 X dlPr éh(rarialé (1.510 i,

17.25 mmol ) was added dropw se and the reaction was left stirring for 1

hour 5 St ARG Rl 3 400 TR0 Bllae BA| of oLi 1 i

at room t enperatur e ours m) ent was reno I'n vacuo and
t he resi due redissol ved in DCM and|| vvas d with saturated NaHCO3 aqueous
solution. The two phases were separ xand the organic one was filtered
through a phase separator and evaporat |ed i NThe crude was purified by flash
chromat ography on silica gel (Flash M Personal 50 g cartridge eluting
with &) 80% EtOAc 20% . The fractions 25 were collected and the sol vent
removed i Methglfobronroai-trthdothd-rridingcaboybimB40aU2Q0r)grs dissolved in DMF
(3 ml), to the solution was added vinyltri-N-butyltin (0.271 ml, 0.923 mmol) and it was
degassed by bubbling nitrogen through it for 30 minutes, then
Tetrakis(triphenylphosphine)Palladium(0) (0.089 g, 0.077 mmol) was added and the
25  mixture was heated at 95 °C (3 x 20 minutes) in the Microwave. The mixture was filtered
through a celite pad and the residue was purified by Flash Chromatography (Sp4 25M
cartridge eluting from Cy 100% to Cy 80% : EtOAc 20%). The fractions were collected and
the solvent evaporated obtaining the title compound D47 (0.119 g). HPLC (walk up): rt =
3.95 min. C11H;3NO; requires 207. "H-NMR (400 MHz, CDCl3) & ppm: 7.52-7.48 (d, 1 H),
30 7.33-7.28 (m, 1 H), 6.88-6.77 (m, 1 H), 6.08-6.0 (m, 1 H), 5.48-5.39 (m, 1 H), 4.19-4.15

(m, 2 H), 3.99 (s, 3 H), 1.51-1.43 (m, 3 H).

Description 48: Methyl 6-ethyl-3-(ethyloxy)-2-pyridinecarboxylate (D48):
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g) as a white solid. Ms: (ES/+) mlz: 154 (Mtl). C7H/NC3 requires 153.

1H NWVR (400 MHz, CDC13) 6 ppm 10.66 (s, 1 H, 8.32-8.29 (m 1 H),

7.48-7. 4A3VOrp100722 4. 09 (s, 3 H). 30 Description 45: MPCHEP2009/067658

6- Br ono- 3- hydr oxy- 2- pyri di necar boxyl ate (D45): 0y0O- Br To a stirred

sol ution of nethyl 3-hydroxy-2-pyridinecarboxylate D44 (0.100 g) in water
(5mM), Br2 (0.045 nm, 0.882 mml) wa ad(?ed dropwi se and the sol ution was
left stirring at roomtenperature A% pitate occurred. The m xture was
left stirring for 30 minutes, then>3p was added and the two phases were
separated. The aqueous one was extrac |ed‘NV|th DCM The organic |ayers were
filtered through a phase separator an orated. The crude was purified
by flash chromat ography on silica gel (Flash Master Personal, 10 g

cartri dge To a3®lutioWOf 22AQ1 6-¢théRP PARIHFRIQD /Y6 diab& et xytata D4 MO hl9@ 1190% Et OAC

gg‘t’/@al anES Eftmt‘(% ANPILI0D 1@c§ b@@t ﬁgn&p@ag DRIcE Shy BB ik GFOVR et o I\éa@uuader

C7H6Br NOB 2@2& fv‘%%ﬁ b3S %qﬁrfﬂﬁﬁei 2@80%%“8%&%35?%5%%2“0{‘6" aésﬁt(md( 1 H)
7. 61- 7551 tirgugha egjite Fadzpd thepmlvet was neover ne/agup obsaipg the tilecopipgEnrdn 46:
Vet hyl  6- 480189 gem md 0K0),-90- %yfrelldjl HEE@I(@@]kyﬂp;itre—GBs@m BS: (\M/hyﬂn/z

?Obggg‘)g?’zhd HZ% le'algﬁ g&@ 2@9 OpREZ 30003 oI ed
bVE (3 ) % iP@#fS*?Sﬁ Ty, 1 A5 %Weaﬁﬁ&?ef’% i ght.
To the soI3LhI) on were added H20 and DCM The two | ayers were separated. The
aqueoyg one was extracted several tinmes wwth DCM The organic | ayers were

washed W thg ptrltf)un dE{)Hyi_?_qg@glo&W Q#%thdﬁleggﬁ,%c;%l?]&gﬁq ﬁg‘rpg and evapor at ed.

The crude was Ica gel (Fl ash Master
Personal, 20 g cartrldge el uting fE 100 %to Cy 90 % EtOAc 10 % . 15
The fractions were collected obtain title conpound D46 (0.200 g).

MS: (ES/+) miz: 260 (M+1l). COH10Br NGB |feqpires 259. 1H NMR (400 MHz, CDC13)

6 ppm 755753(d 1H) 725723( = , 4.18-4.10 (m 2 H), 3.96 (s,
3 H, 1.50-1.43 pt|0n47

Met hyl

6- et heny 1Metbﬁt%§thﬂx%7§etfwlwb ﬂmynél@a%'@g@y agg R4} %/9417%9: 2) oype dissqlvedeinphHE (3
6- br ono- 3-nfleMeOID K/ ] 52mPIW atdit (DS mid 1ythatautidtw{CaddeOL))H a3 digg dob¥ed i n
%I § g nmd)r?r%léﬁ aﬁchfﬁe?rﬂ;dﬁ}é @5& l‘éﬁ%tlﬁﬁil %@iro\rll)lhit"%hl hEiatuE YD YolsTE thedditiGh - 06223
t hen Tetrd®@® E’? ﬁgﬂ&f Bgé‘n Ir’l‘fea)né ﬁ(’\’g‘ ’ﬁtf)acéfgég‘éeraldmﬁeﬁmﬁﬁgw%
added and wéidilteBdihmenglr ephuss sm@@@@nétche%g@lw V}@HQWaPrﬁeﬁl%’é%P Yaguq he
M cr owav e .obiiengribsttitle @omvpsurfdi 4908 1 g). HPLC (walk up): rt = 2.12 min. MS: (ES/+)

m/z: 196 (M+1). C;0H13NO3 requires 195. 'H NMR (400 MHz, DMSO-ds) & ppm : 13.1-

20 12.74 (brs, 1 H), 7.55-7.46 (m, 1 H), 7.35-7.27 (m, 1 H), 4.14-4.01 (m, 2 H), 2.74-2.60
(m, 2 H), 1.38-1.24 (m, 3 H), 1.24-1.14 (m, 3 H).

Description 50: 2-({[(1,1-Dimethylethyl)(dimethyl)silyl]oxy}methyl)-6-methyl-3-

pyridinol (D50):
/
o—&\%
O

)
=
25
Imidazole (7.71 g, 113 mmol) and tert-butyldimethylsilyl chloride (6.82 g, 45.3 mmol) were

added to a solution of 2-(hydroxymethyl)-6-methyl-3-pyridinol (5.25 g, 37.7 mmol) in
anhydrous DMF (150 ml) with stirring at room temperature. The mixture was then stirred at
60 °C under nitrogen overnight. The mixture was diluted with DCM and washed with

30 NH4CI and brine. The organic layer was evaporated and dried over Na;SOj4. The residual
material was purified by flash chromatography on silica gel (SP1, 40 M column, with
Cy/EtOAc: from Cy 100 to Cy/EtOAc 90/10 elution) to afford the title compound D50 (5.52
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through a celite pad and the residue was purified by Flash Chronmat ography
(Sp4 25M cartridge eluting fromCy 100%to Cy 80% : EtOAc 20% . The
fracti onswoepw/age2kect ed and the sol vent evaporated obt RCHIERgO0VHET6HS t | e
conpound D47 (0.119 g). HPLC (walk up): rt = 3.95 mn. CL1H13NO3 requires
207. 1H NMR (400 MHz, CDC13) 6 ppm 7.52-7.48 (d 1 H), 307.33-7.28 (m 1
H),688677(m1|—|),6086 % 1 H, 5.48-5 39m1I‘—]|2l 4.19-4

(m 2 H), giagowhis sidH)S: (EST) m/z354 YI+B). [F):H 8@ irgstuiren2 3hg  H MEYRy#00

6- et hyl - 3\, TYMSRYJs) 8 ppir:iod @?CHDDD&&W%E(H(, D48) 6.95\08 (m, 1 H), 4.67 (s, 2

2010/ 0727 3 met hyl
6- et heny1- (etﬁyfﬁg%%éggﬁ%?g{é 0xy1@%7 (0.119 g) in EtOH (5 m),
Pt02 (0.013 g, 0.057 mmol) was added and the mxture was left to react

under §2 MesdriptionosipRel{l A Dinkshylethyheimathyhsityloxgimethpl-@rmethyhd- suspensi on

was filten ﬂid&;ﬂhﬁﬂﬂ%nﬁbtl@zﬁiehﬁlﬁnﬁw ps1g: t he sol vent was renoved in vacuo
obt ai ni ng the t|tIe conmpound D48 (0 109 g, 0 519 mmol, 90% vyield). HPLC

(walk up): rt = 3.68 min. M5 (ES/+) nmlz: (I\/Hrl) CllHlSNCB requires
209. 1H-NI\/R(400M—IZ CDC13) 6 ppm 7306 , 4.15-4.0 (m 2 H),
3.98 (s, 3 H, 287280(m2H)0148- 1.32-1.27 (m 3 H).

10 Description 49: 6-Ethyl- eghy‘ae@ )-\ pyr| di necar boxyl ic acid (D49):
10,0 0 .1U Methyl 6-ethyl-3- (et hyl 6xy) i 2-pyri di necar boxyl ate D48 (0.109 g)
was di ssolved in THF (3 rr1)/I\/EOH (0 75 /Water (0.750 m) to the
solution was added Li OH (0.0374 g, 1.563 15 mmol) and the m xture was |eft

stirring dio asebionefpdrlat, iLndernﬁbyle@yh@hmgthylmlyt]héy}mﬂthytl}@ﬁl@&téf&adﬁéwOch1 M
until 1pH P53, (oal@) i hpdpetiyDEMVEIS) rﬁpswaa@ﬂ@ad BIP¥Ar @l076 inite6. 1 vhdnlolPDCM - it was

filteredt ef ed in
Vacuo. obt SSRHE i RiRE FRRRKAEOL % g%gwf T AR G52 3T
min. NG (Hs) ? Wmie AT ey G oftliion yaxa i g AR b vy

DI\/BO d6) 6opp mmpel?BuIEaHQStlIZed?lmd(ﬂbmtrggenlfOI-ﬁ hous.5BheBolpgoy fias dilygpd wvth35 7.27
(m 1 H) HCM‘H énﬂ)]arﬁirﬂ/asﬁed'{)nth %a‘?e‘ﬂ(sz 80 ndlMThe ofdhnic lay@Bwis Bén Ard Sverd) ,

1.24- 0] § '%‘f rlﬁed sh chrom gra hy on
(ZDg(]jg i 1 ‘ﬁgra g%l%rﬁoﬁr:l%amon 1 lgrcr;%i geF Sthh é’}llf/ t%g %rn 00 tonéay/ %)A?’ 80/?(}/ i dinol
elution) to afford the title compound D51 (0.62 g) as a yellow 011. MS: (ES/+) m/z: 386
(M+1). C14H2F3NO4SSi requires 385. '"HNMR (400 MHz, DMSO-ds) 6 ppm: 7.85-7.78
(d, 1 H), 7.45-7.43 (d, 1 H), 4.79 (s, 2 H) 2.53-2.49 (m, 3 H), 0.87-0.85 (m, 9 H), 0.06-
20  0.04 (m, 6 H).

Description 52: 2-({[(1,1-Dimethylethyl)(dimethyl)silyl]oxy} methyl)-6-methyl-3-
phenylpyridine (D52):
/
O_SI\ %

~N
| =
25  Nitrogen was passed through a suspension of 2-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy} methyl)-6-methyl-3-pyridinyl
trifluoromethanesulfonate D51 (0.200 g), phenyl boronic acid (0.127 g, 1.038 mmol) and
anhydrous K,CO3 (0.108 g, 0.778 mmol) in Toluene (5 ml) for 15 minutes.
Tetrakis(triphenylphosphine)Palladium(0) (0.060 g, 0.052 mmol) was added and the
30  mixture was heated at 85-90 °C for 5 hours. The reaction mixture was cooled to 25 °C,
diluted with EtOAc (5 ml) and washed sequentially with saturated NaHCO; aqueous
solution, NH4Cl, water and brine. The organic phase was concentrated and the residue
was purified by flash chromatography on silica gel (Companion, 80 g cartridge, with
Cy/EtOAc from Cy 100 to Cy/EtOAc 80/20 elution) to afford the title compound D52
35  (0.114 g) as a yellow oil. MS: (ES/+) m/z: 314 (M+1). C19H»7NOSI requires 313. 'H NMR
-40 -



| m dazole (7.71 g, 113 mol ) and tert-butyldinethylsilyl chloride (6.82 g,
45.3 mmol ) were added to a sol ution of

2- (hydr oXdyoepiwd72728- net hyl - 3- pyridi nol (5.25 g, 37.7 nmBCY/EPR00HT6E% ous DV
(150 M) with stirring at roomtenperature. The m xture was then stirred at
60 C under nitrogen overnight. The m xture was diluted with DCM and washed
with 30 NHAC1L and brine. The organic | ayer was evaporated and dried over
Na2SO4. T Tz DAMS Qe 9 preth Webs(dp b f 7.831- Byle(maérH)cﬁa&@t bibaphl (oA
silica gelH)(BR3-2.4%@, BIERI0MIN,0.99 (nky 9O, E0.0é¢c -0.04 (i) €1).100 to Cy/ Et 0Ac 90/ 10
elution) to afford the title conmpound D50 (5.52 WO

2010/ 072722PCT/ EP2009/ 067658 whi.te solid . (ES/+) mz: 254

(ML) . 01M§m53réﬁa‘|[‘?tg§é‘ 328§enyiﬂ g‘b@ ehapol BBl de) 6 ppm: 9.5 (s,
1 H, 7.03-7.06 (m 1 H, 6.95-6.9 ,467(s 2 H 2.33 (s, 3 H,
0.87-0.85 (m 9 H), 0.06-0.04 (m scription 51:

2-(11(1, 1- D et hyl et hyl ) (di met hypsi . xyiNret hyl ) - 6- met hyl - 3- pyri di nyl
trifluoronmethanesul fonate (D51): 0 Si ON o To a solution of
2-({[ (3, 1-di met hyl et hyl) (di met hyl)silyl]oxy}hethyl)-6-nethyl-3-pyridinol 10

D50 (0. 52 Aglolistiorasty i Aus vyl &y indmutag))aiytiesy PhdiEA)-6in@id-1 , 6. 16 mol )

% ﬁg\éwrisge;ggé&@trur#é bs2 oT ﬁwsm(lvw M&t’ibrﬁﬂoﬁfﬁﬁb (ﬁ@nﬁst@ g@ﬁmﬂu fvhd €
A e T T e R R glt\fafv%afgduﬁklaer

ni trogen fresidug wisitrleen uphia verserud o). vidis resivltingeselugion vapashadovivh PG dTwashed
wi th wat efcofnBined 8zdmio lagéfhefeﬁf G (Bla) SOYS andl\a&pbfh&mi dhé edidodkyelldbo bS04 and

evaporate 1; B&b ﬁ§§ i@@h bh si g&"(bg_‘“ 9y12f0|£c§dt1)trﬁ%é @@t ography on
3?

o B SAge@cy i ethdon P Bln@iernd Dh0 s 08’

yel | ow oi la.whNs: so@&SﬁBIyCrferlk u@@@tfmél)mmciﬁmmmé&NM&mw dHZBZ85. 1H NWR
(400 M-z, DBO-46» pgnm)m) (4 18%), 7.348 7(, (ni, sHX), 72748; TH3 . ((m 1 12);) W79 (s,

2 532 73}, 85 0.06- 200.04
Deg?:rﬁgtu cé)‘n454(gn (2%) A 49R3 185 (m 9 H (m

2-(1[ (1, 1- D met hyl et hyl ) (di met hyl ) si | yl ] oxyl net hyl ) - 6- net hyl - 3-

phenyl pyr iDtiscréptiasey: 6-Me8iil-3rdyepl-Mpsridiesadoxplicatih (RSHuspensi on of
2-({[(1,1- dinethylethyl)(di nmethyl yD &/} et hyl ) - 6- met hyl - 3- pyri di nyl
trifluoromethanesul fonate D51 (0. 2( pbhenyl boronic acid (0.127 g,
1.038 nmol ) and anhydrous K2CG3 (0.3 g7 XN 778 mmol ) in Toluene (5 m) for
15 mnutes. Tetrakis(triphenyl phosphi ne)|PgL adi um(0) (0.060 g, 0.052 mmmol)
was added and the

To a solution of (6-methyl-3-phenyl-2-pyridinyl)methanol D53 (0.2 g) in water (3 ml) was
20  added dropwise a solution of KMnOy (0.206 g, 1.305 mmol) in water (7 ml) at 5-10 °C with

vigorous stirring, then the reaction mixture was stirred at room temperature overnight and

then filtered through a plugh of celite (MnO, was removed). The filtrate was concentrated

under reduced pressure. The unreacted substance was removed by extraction with DCM.
The pH of the aqueous layer was adjusted to pH = 5.5 with 2 N HCl and the product was

25  extracted with DCM. The organic layers were collected, dried over NaSO4 and evaporated
to afford the title compound D54 (0.056 g) as a white solid. MS: (ES/+) m/z: 214 (M+1).
C13H1NO; requires 213. "H NMR (400 MHz, DMSO-ds) ppm 13.23 (br. s., 1 H), 7.78 (d,
1 H), 7.50 - 7.35 (m, 6 H), 2.53 (s, 3 H).

30  Description 55: 2-methylfuro[3,4-b]pyridine-5,7-dione (DS5)
O

O
O 2 N
U
In a 100 ml round-bottomed flask 6-methyl-2,3-pyridinedicarboxylic acid (10 g, 55.2
mmol) and acetic anhydride (26 ml, 276 mmol) were added and heated at 100 °C under
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30 m xture was heated at 85-90 C for 5 hours. The reaction m xture was
cooled to 25 C, diluted with EtOAc (5 m) and washed sequentially with
sat ur at edWRi2PIO@B2RQueous sol ution, NHACL, water and bri RET/EPR@IO6THaRI C
phase was concentrated and the residue was purified by flash chromatography
on silica gel (Conpanion, 80 g cartridge, with Cy/Et0OAc from Cy 100 to

Cy/ Et OAc 80/20 elution) to afford the title conpound D52 35(0.114 g) as a
yel | ow oi Initragen fgrexgonys. fyfier tlgs Amenha yolaides perNesovedyicr sacugmto giye - 42
- WD 201610 ¢2ApARAHRRRA0Y R %GGHtlY BioSnMoldd. 'BVSRIRIG)00MHaDVMISEB OB 1 H),
735 - 7 4o B W), T894 (k) 2 H s 11 (S, 2 1), 2.53-2.49 (m 3 H),
0.79 - 0. (m H, -0.06 - -0.04 (m 6 H. A solution of

2-({[ (1, 1-dinet hyl et hyl ) (di met hyl ) si |l yl ] oxy} net hyl ) - 6- et hyl - 3-

phenyl pyr illﬁseraathSGe6:@9t@-21[mwxbxyi.aobm b3-wyrigingcarbayylic agid (BS6) 10. 00
mmol) was stirred at roomtenperature flor 30 m nutes. The sol vent was
renmoved in vacuo and the residue was t Hup in water (15 nil). The
resulting solution was washed with e 10 conbi ned organic | ayers were
dried (Na2SO4) and evaporated. The yellow oil was purified by
flash chromat ography on silica gel (Conpanion, 120 g cartridge with

Cy/ EtOAc fromCy 100 to Cy 70/30 elutio afford the title conpound D53
(0.53 g) as a white solid. HPLC (walk up): rt = 2.31 mn. CL3HL3NO 199. 1H

NVR (400 d 6 .ppm_7. 60 7..34, - 1.5 o 1. 27 (d,
1 H) ( 5. 1%@% 3,"{5'5].133‘@8]%%'3374%0?%11}55h—ﬁ?waﬁ.a‘g%dﬂ?oﬁo%‘xﬁffé ‘gaef—l? .m%tg%% pt |( on
54: 6- Met kyifreMsRENZO0N2) pi 7 The crikoxyps ©irgdiat0 (©ben30 magutes thenabroghy on of
(6- metiby| t@npdretonel foRothytrd. Showes. )The tsblation whb8/apOradg) radncodatressure andrie was 20
added i ORI pQURPIolKHio ) 2RO s30T kg mn(7 1) at
- oom t enpetaiiP B 8t Bk et POARAS IR h AT Cboithy b fRe B} dSdefie, 2
(Mh02 was brewbyaig) Fromhbe folpenesplution aew slidkpiesipitated: %Hﬂ elidved flisgednds s ur e.
The unr eadried usddn dighnaeuwwa for3é movetds, whtagming astcouhbatcht of thCNle Jimepquid of t he
ggue?lﬁ ![E%%r (3§@ﬁ1 deb%gl fdllotvosoBkl ”H}eﬂol@eﬂ@ %mt%nkl/éaj;l@ien?? dr%t@c_i @trg ediel $2 o
extrac W & Q9@ i%ed' 348 ron ol oftl vag ARAYSH .
and eva o%aefse(f %(%Mg.eos t%e |gego o%%&g @5 as a V\%It sol i d.
VB (ES/ +ysizid der bigh ppcuterord REpirn aRFae aztfggiitﬁh Rﬁ;@_e g Gorpguind
DVBO- d6) i (035 a®) fdpale wellowlsokl, URLG §B¢ser; GENHRC) 7t 50.23 ming®s,(negk 6 H), 2. 53
I(s, 3 I—% . oBUPRSEE D PINION). @gﬂ%mmqmydsn?ﬁ.dEBNMIblm_rMHiznlemd_dgi&m (D5.52]I (()18
n a - i Vb 2,180 icdi InCI ic aci
g, 55%@ mr?gl(glqgﬁg"gg&t’?@garﬁghjﬁ@#c}gqﬁgjéh’212@69)?%%?’)3%\1&2?43’ e%lqb'and heat ed
at 100 C under WD 2010/ 072722PCT/ EP2009/ 067658
Description 57: methyl 3-({[(1,1-dimethylethyl)oxy]carbonyl} amino)-6-methyl-2-
pyridinecarboxylate (D57)

|
O
O
DR
O /IN

Y

25  6-methyl-2-[(methyloxy)carbonyl]-3-pyridinecarboxylic acid D56 (1.15 g) was suspended in
toluene (40 ml) and DIPEA (1.25 ml, 7.16 mmol) was added, causing the complete
dissolution of the solid. This mixture was stirred 10 minutes at room temperature, then
diphenyl azidophosphate (1.35 ml, 6.26 mmol) was added in one portion and the mixture
was stirred at reflux for 1 hour. The solution was cooled at room temperature and t-BuOH

30 (2.5 ml, 26 mmol) was added in one portion. The mixture was then stirred at 70 °C for 1
hour and then cooled at room temperature, Et,;O (50 ml) was added and the resulting
solution washed with NaHCO; saturated solution (3 x 60 mls). The water phases were
joined together and back-extracted with Et,O (50 mls). The two organic solutions were
joined together, dried over Na,SO, and evaporated at reduced pressure, obtaining the crude

35  target material as pale yellow oil. This material was purified by flash chromatography on
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nitrogen for 5 hours. After this tine the volatiles were renoved under
vacuumto give the title conmpound D55 (8.2 g) as a slightly brown solid. 1H
NVR (400 WB20100WB22d6) 6 ppm 8.41 (d, 1 H), 7.82 (d, 1 BCI/EP263/06%583 H).
5Description 56: 6-nethyl-2-[(nmethyl oxy)carbonyl]-3-pyridi necarboxylic acid
(D56) 3,cC) O 2-nethylfuro[3,4-b]pyridine-5,7-dione D55 (3 g) was added
portionw se over 5 mnutes to stirred MeOH ézo m) at 0 C. The m xture was
stirred asiligageli(Biotagy, MOAYEx fromeld/ Uk tor 6 Baant ¢odypk Fhertitlst her 2.5
hours. Theospbuid DIV (et Se) apovbthimdd ad wheekotiddUPLE$Bavie GEN Qhert Feést&due

L ?SL y\S; ta 2Lhﬁiﬁ&gsr, fp%%{m{s&lvtb'&gm Qﬁ%lﬁ@lstgﬁﬁ)?@hﬁi%%é IH'ONW (fml)ofmﬁé,dr i ﬁgoﬂgger
056 (116 0C'ak Fatn Aoy LB T D, p v LN P S 38

preci ppt atled:- k¥ €nsbH).d was filtered and dried under high vacuum for 30

m nut es, obtaining a second batch of the title conpound 15D56 (352 ng) as
pal e yel | Qys&@ptich 58t Meth Al LSRRt A2-yASihb@rheMAMe(BsSd at reduced

pressure and the residue recrystalli zedI again fromtoluene (25 nl). The
solid was filtered and dried under highyvacuumfor 30 minutes, obtaining a
third batch of the title conmpound D56 ( ng) as pale yellow solid. UPLC
(Basic GEN QO): rt = 0.23 m nut es,aﬁ)glak bserved: 195 (Mtl). COHONO4
requires 196. 1H NWVR (400 MHz, DMSO2d6y7 6 NPPm 2013.61 (br. s., 1 H), 8.09 -
831 (m 1 H, 7.51 (m 1 H, 3.82 (s, S M, 2.55 (s, 3 H. Description 57:
met hyl 3-(1[ (1, 1-di met hyl et hyl ) oxyl car bonyl t am no) - 6- net hyl - 2-
pyri di necMabyy3-E{(@, 1¢dBiethy@tiyoxydcirbomyl) ai@nb)-6-methyl-2-pyridinecarboxylate D57
256- ngp hy|(1.3§§ wat hiydomed)is &dMngd ﬂmﬁanaymeipﬂixmﬁe tipaatloi 17: acdodmaﬁ(@fmxsdg) .
was suspende 39@]\1( added,
causi ng t@’ %?rpq]ngcﬁﬂe{ﬁ IS (ﬁgt%%\va%@rgp%éi l%lt%?(aiﬁ%m?ﬁovt%ﬁ%%%& ?ﬁirred 10
m nutes atcPoBSPHPR V4t [Fender g 4 e@fﬁr% F‘&B’ﬁ?ﬁ?@g‘?ﬂﬁl@éﬁgfr%g’a ' 6.26
nmol ) was st degomrcmnerapysr @veon glin GF A e mis St Umenohzdissgtvied ine@CM (10anl) s f or 1
hour. The ad®dudvieoB miigeLod tRemadtureatntd sppedtadbem ecrapethtiire BotGrh@os. (TAe5 M, 26
nour’ Aﬁ’?#g%ﬂ&%s R B O e e BBl D e AP EDEM Pe
iy ot e MeH 20 R S ol St gl e HER AL, | e

resul ting ( \
wat er phad¥deOlleld® mis) sscplicogepption nedop smdecedarpspicsd i anymenia solptsen it <) |
The two ongambrisdlthd tittnempensd DE8 (&M mggedstobtainadras @ dvinteaolidhd PO Bad

evapor at ey Qe uceo 4PHRRHE, eal&msaivedzrl97§m1;m%1\§ég@erqgﬁésr%témi al as
pale ygl | QR Eﬁoo WS CBEET S BhmYaRs QUT )1 261 BY, 11 RS RoG0rIRL0% @Phy) on

Description 59: methyl 3-iodo-6-methyl-2-pyridinecarboxylate (DS9)

I
Q
0

N~ N

)

HCI 6 M solution in water (4.5 ml, 27.0 mmol) was added to methyl 3-amino-6-methyl-2-
25  pyridinecarboxylate D58 (768 mg) and the resulting pale yellow mixture was sequentially
diluted with water (4 x 5 ml) and chilled at 0 °C (internal temperature).
A solution of sodium nitrite (480 mg, 6.96 mmol) in water (2 ml) was dropped into the
mixture over 1 minute. After this addition the mixture was stirred at 0 °C for 30 minutes,
then a solution of KI (1.69 g, 10.18 mmol) in water (2 ml) was added over 1 minute, causing
30  the formation of a dark violet crust (moderate gas evolution). The mixture was left under
stirring for 1 hour: during this period the temperature passed from 0 °C to + 5 °C. EtOAc
(50 ml) was then added to the stirred mixture, causing the dissolution of the dark solid.
Water (50 ml) and EtOAc (50 ml) were added and the whole mixture was poured into a
separator funnel. After the separation of the two phases, the water phase was extracted with
35  EtOAc. All the organic phases were joined together and washed with NaHCO; saturated

- 45 -



WO 2010/ 072722PCT/ EP2009/ 067658 silica gel (Biotage, EtOAc/Cy from 10/90 to
70/ 30; Snap-100 g columm). The title conmpound D57 (1.315 g) was obtained as
white solWe.200RZT2Basic GEN QO): rt = 0.68 m nutes, peRKTHPI@OWPETHSS 267
(I\/H). C13H18N204 requires 266. 1H NVR (400 MHz, CDC13) 6 ppm 10.13 (bs., 1
H, 877 (d, 1 H, 7.34 (d, 1 H, 4.03 (s, 3 H, 2.59 (s, 3 H, 51.53 -
1.56 (m 9 H). Description 58: nethyl

3- ani no- 6-selatipn;|thoagidie ich placse M@xwataézqdjw}le additiqn gfghqrpreviously used

3- ({[ (1, 1 NhiHG0 hythvedtbdsohation] and thizanydfin gamixma} eGraveddhyith PeQpye (2di Stewds).boxyl at e

2520 Ilgt I( é nAEflotmt o}l_@ﬁlc a9 l\)&)é?é:ﬁ olnid hQ:lB Qribd dvd Mﬁ@ﬁaﬂ@l‘ e’@%@ﬁr@te@ b II%dE]ltRSd ?L eO C
ool Sl ol s B Wl it o S bR Y 1 B SRRt

er stlrrlng

at 0 Cf opusficddniitiease! elyematogephy Bigiege §ﬁ@ Snagr {00sg ¢qlymp EtPGs %C &Rper at ur e
over ni ght .10/B8Ao 3&/70)., THs1itle compbyndiDS%ohveldained BCRMald@rowh)soldél . agde#Lover 3

m nutes andadihGEN WY @ =AY Bkt K‘o@ger\feﬁomg @«me)r@gtfgmoz Rhuiestgurs. The

15 solut|@ & ut ed
firstly wh AR BE B TR R B o T ) D TG AT e

col | ect ed FBY ut i ng with NH3 (2Min I\/EOH 100 m's) and after evapor ati on
under 1Peduced pressure of the ammonia solution it was obtained the title
conmpound DScxipiich 603 mathd tomethyh-dd?2 s rianidinyl)e2-potidihecdBbG14684D60) CEN QC) :

rt = 0.44 mnutes, peak observed: 167 ( 1) C8H10N202 requires 166. 1H
20NMR (400 MHz, CDC13) 6 ppm 7.14 (d, 7.01 (d, 1 H, 3.99 (s, 3 H,
2.52 (s, 3 H). Description 59: net N3 i - 6- net hyl - 2- pyri di necar boxyl at e
(D59) O HCL 6 M solution in watek, (4 , 27.0 mmol) was added to nethyl
3- am no- 6- net hyl - 225 pyri di necar boxyN at (768 ng) and the resulting

pal e yeIIow m xture was sequentially di vvith water (4 x 5 n) and
chilled at C (internal terrperatu e). Asolution of sodiumnitrit 480
ny, 6.96 rﬁ?cﬂ%usmsmpémethz ?rﬂgd%%@ea%ﬁwéadmﬁ%quw@t%?% (08 M) eFSPGRY nut e.
Aft er thi snga@di6binomolf) kied Rd®Rhu).e(58@smgt0.043edmat) i DEIF 0O 810 stiredurelst  t hen a

sol ut iien Gfitrdflen bilrobR t8mpdrRtudSwaTmidid PN thEAbtak rAnlpyriv@iding ek @ VIET99l
mnute,” s o [0k ASCE o1 o ﬁ;n&%l&sw jes

evol ution) tiLrrin our r this
period th& hFEWiS’é’r gi‘(?ﬁeé“}&élégléﬂlr? WB%P%“@IFS bgtweecpE t(%ts‘@ BEOH )2 %@3 t hen

added to tshigrased sotusion thoxgonrhenedaugaiiiphas¢sev di deed futglmih@ﬁruﬂherosimtwvm@l id.

Wat er (50 ws)pudfed & Shca g&@min)ato\g&pﬁy esidep KN HL 336y; Wyt t© Avi Dstdahienwas  pour ed
:omage WZ nggg(lft%rrléé(r:froBP i‘(ﬂf?‘d) (861ﬂe%te %{1 'Vgér?e &a Bﬁ%‘edtt%bﬁﬁﬂﬁ@ﬁﬂ% |t Eedwat er

t oget her &ALP W"a%‘{‘llgg‘) m)ﬁ C’&ﬁ csolfd; ng % %@5‘7 67658
sol ut i on; obbesvese 20 Mk Er2Fh R rouirch 2. r HINWEBJ48) Ml W&pﬁl@ﬁ PeM t he

previ ous| 18.925@02 Ry HCDS (& dt iy, atddd 7568 (@ib,i200), it (3 H),eS%1 ¢si hgh)m xt ure
extracted with EtOAc (2 x 50 ms). Al the organic phases were joined

t oget her, dried.ov d evaporated at. reduce t ai ni ng

t he c?gde l?egfrdg?oqré{ eﬁl\lﬁ?'ﬁﬁ%'cﬁg% é’ly E‘“BBBW@@P%‘P@‘P%? OX)EIi aadsﬁltl!'erlflgﬁgl?vvas 5
purified KPOX | ica gel chromatography (Biot age SP4 Snap-100 g col umm, EtOAc
/Cy from 10/90 to 30/70). The title conpound D59 was obtai ned as a pal e

brown solid (1.1 g). UPLC (Basic fkll"l QOO r 0. 68 m nutes, peak observed:

278 (Mrl). C81-181NX2 requires 277 400 MHz, CDC13) 6 ppm 8.12 (d,
1 H, 7.01 (d, 1 H, 4.01 (s, 3 H). 10 Description 60:
met hyl 6-net hyl -3-(2-pyrim di nyl) 2- car boxyl ate (060)

To a solution of methyl 6-methyl-3-(2-pyrimidinyl)-2-pyridinecarboxylate D60 (100 mg) in
MeOH (4.5 ml) and water (1.1 ml) was added LiOH (13.58 mg, 0.567 mmol) and the

30  resulting mixture was submitted to microwave irradiation at 60 °C for 85 minutes. After this
time the solvents were removed under reduced pressure to give the title compound D61
(100 mg) as a white solid. C;;HgN3O,'Li" requires 221. 'H NMR (400 MHz, DMSO-dq) §
ppm 8.78 (m, 2 H), 7.86 (m, 1 H), 7.37 (m, 1 H), 7.24 (m, 1 H), 2.50 (s, 3 H).
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ON\%I NN To a suspension of nethyl 3-iodo-6-nethyl-2-pyridinecarboxyl ate
D59 (300 nmg), CsF (329 ng, 2.166 nmol) and Pd(Ph3P)4 (50.0 ng, 0.043 mmol)
i n DMF ( WOorhyo/ge122r ed under 15nitrogen at room t enper aPGTEPAKNS/0aERd
2-(tributyl stannanyl)pyrimdine (480 ng, 1.299 nmmol). The reaction m xture
was stirred at 130 C for 30 mnutes at m crowave Personal Chem stry. The
reaction mxture was partitioned between Et 0Ac and aqueous NaHCO3 sat urat ed
sol uti on Descriptidn 6% 3-GsSgRimethplhh3.gligraberiganddyl-6-methel-2-he crude product
whi ch was pgﬁﬂhfeicﬂcboh}trﬁé beén gel chromatography (SNAP KP-NH 55 g; Cy/ EtOAc
15 col um 20vol umes from 100/0 to 70/30). Collected fractions were
evaporated to obtaiyp the title conpound D60 (101 ng) as white solid. UPLC
(Basic GE . rt | 0.56 mnutes, peak observed: 230 (M+l1l). C12H11N302
requires 229 1B N (400 MHz, DMSO-d6) 6 ppm 8.92 (d, 2 H), 8.49 (d, 1 H),
7.44 - 7.63 (oy° N 3.75 (s, 3 H, 2.57 (s, 3 H. 25Description 61:
6- met hyl - 3- (2- pyr li di ny1) - 2- pyri di necarboxylic acid lithiumsalt (D61) NI
N N To a soluti of net hyl
6- met hyl - 3;X &6 ptfantedilpiydidin- (B yioiml, DE 2oy wat dissobRd (il O THEH (25mIMe0H (4. 5
m) and waf gL, a%éonjanmsﬁrr&%ﬁ_-?@@%ﬁ'i A3, é@Sg%m&? P8 M REana0ds hded 30

e was submitted to

it es. ANt TS ETRESUHISEY DR drct & r THOFOE CRIEEn Pesbusd Br fhsur e
to give tHKe fori20 ming thepebilad D678 (G ond wig§ ! -msthaleithyDiberato (4.3 mE18A6mBooD Li
requires 2k adddd AWRS (AR RhMdznpcFNBON k&) ctecpidd 83 7®.(m 2 H), 7.86 (m 1 H),
L% 0, b B e oo bl o 65 o vt
3- (5, 5- Di netthy#m! ya%a&eeﬂaqy&fl%er(sﬁ@r%mi}ﬂ BRiRARg Insen gl FBFRBEER T Pri | e
(D62) °C and the mixture became dark-brown. The mixture was stirred at -73 °C for 2 hours. The
mixture was quenched with AcOH (2.374 ml, 41.5 mmol) dropwise at -73 °C (the
temperature never exceeded -60 °C and the mixture became brilliant orange). The cooling
15  bath was removed and the mixture left to reach the room temperature: during this period the
mixture became thick and new THF (8 ml) had to be added in order to have a better stirring.
The mixture was stirred 10 min at room temperature then 2,2-dimethyl-1,3-propanediol
(2.409 g, 23.13 mmol) was added in one portion and the mixture stirred at room temperature
overnight. The solvent was evaporated and the orange residue taken-up with DCM (100 ml)
20  and 10 % water solution of KH,PO, (100 ml). The phases were separated and the water
phase was back-extracted with DCM (50 ml). The combined organic phases were washed
with 10 % water solution of KH,PO,4 (50 ml). The DCM was evaporated. The residue was
dissolved in Et,0 (100 ml) and extracted with NaOH 0.05 M (5 x 50 ml, boronic ester in
water phase). The aqueous phases were joined together and the pH was adjusted between
25  pH=4 and pH = 5 with 10 % water solution of KH,PO4 (50 ml). The so obtained yellow
solution was extracted with EtOAc (3 x 200 mls). All the organics joined together were
dried (Na,S0O,) and evaporated the title compound D62 (2.29 g) of as yellow oil, that
solidified on standing. C1,H;sBN,O, requires 230. 'H NMR (400 MHz, CDCl5) & ppm 7.97
-8.15(m, 1 H), 7.31 -7.36 (m, 1 H), 3.85 (m, 4 H),2.52 -2.73 (s, 3 H), 0.97 - 1.10 (m, 6
30 H).

Description 63: 6-Methyl-3-(2-pyrimidinyl)-2-pyridinecarbonitrile (D63)

(\N Z N
I
SNTNAN
S
35  A) Isopropylmagnesium chloride-LiCl (37.9 ml, 36.5 mmol) was added portion wise (in

overall 10 min) to a solution of 3-bromo-6-methyl-2-pyridinecarbonitrile (4 g, 20.30 mmol)
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52,2,6,6-tetranet hyl piperidine (3.49 m, 20.52 nmol) was dissolved in dry
THF (25ml) under argon and stirred at -30 C, BuLi (13.33 m, 21.33 mmol)
1.6 Min Wexane79rg added over 5 min (the tenperature n®CELEPRSOETHSR - 25
C). The yellow solution was stirred at -30 Cfor 20 mn, then chilled at
-78 C and tris(l-nmethylethyl) borate (4.38 m, 18.96 nml) was added over 5
mn (the tenperature never exceeded -73 C). 10After 10 mn at -78 C,

6- net hyl - 20 BYFi(Hfhebaoblsdita 1701°6 ({nerael gemnaata®). s Irgactipns wes kend td thaidr y  THF
(14 m) wasn@paded fof DPwins Fhéon enas 2ovidd gﬁlﬂlyn\tvahﬂmp’l@ -Aot@imalerdlienperat ur e

bel ow - 73 ﬁqum L&‘d’%“f SRR cﬂfﬂorriae;q; %z ‘%ﬁwﬁgmmy rred at

-73 C f |
i1 oo s atoult ek ey LB R HARD HB Gioom CRBTANRS 80 ok AR HE o)

becane5br ig 2. Dé&hmnmihagnh)ompmmldm (3 agoombat)hwanasdded rod d nairthre wes i xt ur e
left to resmilkel (&tdrRARSIRERANDPE) utl coiglctdUoBspgitiondkiagingl Xt ure became

thick and E_ﬁ%p}]ﬁﬁ} §ifte (‘? Hou dTﬁeQre?% g%ﬂ%ré &)as JodRl t6 Poo'ﬁ?ééﬁl @r

stirring. vvas roomte Qf%
2, 2- di et Rg4red ingo Ha ICO‘IIQ‘(f tﬁsi@nrﬁ’fﬁf“ﬁ %&g@ S@Q{Blsbortl on
and the mDht uoldaecsftdl qrgamb Iahasafsoclmtetlmnp @rgﬁ am@npveealioghmateiiideind olateenweraas
evtaporlat ?Q\{a@ﬁ&l »tqfﬂet})(x%ea(awnﬂ)esrhgu@t mgmpﬁm&aowg@&o afidl Jhe26li@nd 10 ;’/o
wat er sol utjon,o r wat er
phase s hd &by G D pALES ARIBRES ﬂﬁ%&%? B e et
washed wi tdHed ovagat eier Mg+ Bltered Ilé—@l‘-"@il t59 torghve (7 9\&%‘%\? por at ed.
The resi dwéhicasasdhsdsiot (Bidtagn Skt 80cr(@130 grﬂlmcaammlglxtCDHMIed/1hluat25 NaeH 0.05 M
Eg >e<t 50 Mgl G% QBighycqRd Gile édﬂlﬁwg@gstmaﬁmowwﬁa(ﬁg QMSL@D@&@S we{ﬁ J1 8' r}ed
g b
wat er qgol ﬁ]ﬁm @‘rﬂzl-ﬁPéi%?% )pea R ervedog%ﬁa(:ﬁ/rllzlc? EF‘IdNPrego]IreustI:@gn was

extracted with Et0OAc (3 x 200 ms). Al the organi cs j oi ned together were
dried (NaBYQ4) aleenchtiey apdiodtethaktibos it B&5 Catipothyll ], DEAi¢:21b38nay)2-9h-6as yel | ow

m‘z Lnal i én}lrf;lﬂlegﬂb%ﬁﬂgbeg (560 fl}haBlic dIATUDI IS B ) Ll bV (3031)
3% 5 urRs R i bt a3y b bt Bl

6- Met RYI - 3nr(1219 d&d(? hu (hy me, P03 pmef)rad Sub6hingr§.9% mpeB)wergaddsyl in
| sopr opyl ne@resd. Tt ehl atd ten tipptd GdstRredlat 6 3EC, aftenbhyurwhssohdedapor t i on

wise (in qugp dI at il&luga r%estsﬁreaan HeUbdi e&‘i’tltloned between AcOEt (10 ml) and

3- br ono- 6- ri r

2010/ 0727 o658 i}r@‘e(PP%?f i ﬁ‘?é il agg%‘%ﬁat% g8 sEpgisd

t enper at urvejh Aq@et (aéaml@nTh@@rgR@ptfra@twmm@qudﬁ@g%hqyr@eﬂcwerl a¥Opandrhen it
was abkowegagoRated ittrbduce@ pitsdtie, bbtairdt) 45 dring@\eiatdiduk witdeh wasTiheifiedi t was

cool ed to B?&a 9 %ié}az?s' llléa\flgee%dh‘i‘lﬁn(&cé’ﬁ/ & fiéfipake (TR 0: 3% 19408y The

resul ting e ature in 1 hour.
Pd( Ph3P) 4 nglﬂ?&bt taﬂ?ﬁﬁéﬁleﬁﬁ@ﬂ’?u@@%&aﬁf‘wﬁ@%sa ﬁi@( 26.2 mml) were
added and the m xture was refl uxed (external tenperature 100 C until
conpl et e qeRepiéH 64 OMedtiyd3tROH rihiddiyPY-plyFid il efr bolylOatid [D6dhhe reaction
n1xtur6 was cooled to roomtenperature and poured into water (200 m)
cooleé to 10 Coht was then extracted with EtOAc (5 x 200nils). The

col | ected n| ases, containing |large anmount of colloid material and
wat er, werg 1( waghed mnth brine (200 nml). The water phase was filtered
over a gouc e solid material was washed with further Et0OAc (2 X
300mls). The coldedted organi c phases were dried overni ght over Na2SO4,
filtered and concentrated to give (7 g) the crude material which mas
purified (8iemagel-32-ppreidiay] P2QygdiSidartoaitiiedda@ Q.8 wasmsactedtim6 &M 25
pre-col Um’bll\]luéd%ls M40 he zﬂo&ﬁrﬁolsgmm:m@r Digurdshytedolant §ad fetholvdd Snd) - UPLC

(Acid 15GE %:né?lané\the rF%uTtlnrga%ude%%uﬁ%ad mﬁggﬁt%gig&lm%g ZOI{cNH' ojn)ing v%]tﬂ' H8N4

146"
ge((:]gl r§%3| PdeQlL1 20mls)p then svabas 6 F3 0nalp). paging “Bwa‘i%twlimé “ﬁ@r"i’aﬂ‘?rr{%%(};{?lﬁbnl trile
D62 (50. 6 pryucthelstedivathol008d MsOH Db @icartke (itle edm)pound 8164 160.6 g greyellow salidi al |
then 2-br quemy (A&l GEMe dABSY: (18,090 BRdhtelTRh obdedfed(Bi6 WB1)I 4AIN-0,

requires 217. "H NMR (400 MHz, DMSO-ds) 8 ppm 13.07 (bs, 1 H), 8.78 - 9.01 (m, 2 H),

8.39 (m, 1 H), 7.39 - 7.67 (m, 2 H), 2.56 - 2.67 (s, 3 H).
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20 mol ), Pd(Ph3P)4 (12 ng, 10.38ianol) and Cul (7 ng, 0.037 muvl) were
added i n sequence. The vial was then capped and stirred at 65 C, after 1
hour the wolzomnt721eas renoved at reduced pressure and t heCTEPREYB67658
partitioned between AcOEt (10 m) and NaHCO3 (saturated solution, 10 nil).
The phases were separated and the water was extracted with AcOEt (2 x
10mls). The organic fraction were joined together, dried over Na2504 and
25evaporat ed at reduced pressure, obtaining an orange oily residue which

was puri f iBAd Bicotatigemethiodpo 2ak@Ds s dolels: aRutil-3-AT-Phimidynyfiyxpm pure Cy

to 50:50 il @%dﬁ% emg@%@n QJaQR%sﬁ_éﬂheH ReEtO [ $mPURALBRLER 3 ReoR2! €
yel | ow sol 57, 6%% criprion ; . . o
6- Met hyl - 304 gy {1y watep wﬁi%éaﬁ%m Ylogemixtypavy sEedsy 189 °C

6- met hy| - dvepighy.rTihgiydilovy $9luthorpyas apoleddah ifn pnd HCEO DEGL.Q oBvepadded r eact ed
in 6 M aquespsssiTlpld 4% fiThe24ReiiRds)rerdbvadQo GivkAryeBow@uivaer thitemssioky ent was

renoved ungde AR g 3 ified (70 g Vvarian C18
col um cor?gi {:{Vénl ng%lwfg%ﬁﬁgéé%%gﬁ& ﬁ?rﬁé??r g)f( 120mls), loading in
wat er, washing with water (200mls), product eluted with 100 % MeOH) to give
t he titl e Desenpptiond6 adethyl Gmgihyks-(fanétbyl- dithidzohPYIE2(paridin@BrbQEIBS) - rt =
0. 30 nonutBss) peak observed: 216 (Mrl). CL1HON302 requires 217.1H NMR (400
MHz, DMSO- d6) 6 ppm 13.07 (bs, 1 H, 88 - 9.01 (m 2 H, 8.39 (m 1 H),
7.39 - 7.67 (m 2 H), 2.56 - 2.67\s, 3 .o WO

2010/ 072722PCT/ EP2009/ 067658 B) An I've method to nake D64 is as
follows: 6-nethyl-3-(2-pyrimdinyl)s hJi necarbonitrile D63 (0.481 Q)
was suspended in EtOH (5 m) and a sol ut|i onjjof NaCH (0.490 g, 12.26 nmol)
in water (5 m) was added. The yellow m was stirred at 100 C 5

over ni ght -4-1?1&%1@@4 E%Hédgzﬂm T%—@ﬁaz%?@@?@rr%&%% G hEdis @i Gl19- M) was
dded d t = 4.5, ) d : I

powder t hATOVRE (& ﬁ?ﬁ%th%ﬁl@&a@frﬁw R A

conpound B (140 mgpwey added, follgwerthy Rd(Plak)68 1. 7rrag, 9136 mmol).

6- met hyl - Fhe4esbinfypranke Selutivrawad hedtey Ite 2-rpigfowaive esaetobaxiP & Cefod B ehies.

4- et hyl - Zreifik Rt whsbhanaamplar 3¢ R-5t i ddah te(cbRPndWas Qud@bndamly) was

di ssolved in 1.4- Di,oxahe (2.5 ml o,.the.stirred | uti on of et hyl

3 | odo- 6- RO UUeth ‘%%8‘&8?%%‘%?‘%’%?%“’[5%@%% ohtaed e Cridiareet Bietileg by
Pd( Ph3P) 4 2p galortesygil; whigh gvapthsn puiifiedrbpeflasg shromaieerahy g silica geh Binfagtas heat ed
into a m ANoviave grsdme gelrcohimml B0 Scloyr2530 ). wae @gainddthe tilx tampound PdScaded

onto ap S@hife s8li€ O4URE). URECAALIIBENBQCS It 0 @2 amidutl, heik shsaRed.auogR-under

reduced pressuie, &l e, Sa VeV (BRI AhRETsLAG £oYAe hy 9as Rt er i al
as col orl €48 At which was. F‘ﬁ{ln ér Ne’%i i) chif omat o l’a'p%)g 'on silica
gel (Biotage": - 10" g-7Si\Pi ’ " 0 Cy 25:75). It was obtained
o Shi 8. 300 LD S o 5o

the title conmpound D65 as 20 white solid (74 ng). UPLC (Acid GEN QO): rt =
0. 62 m NUIRScripEEK662 BSHE MG 3-(RAPethNH]I-thidad IIANZ QR Sidini@ i ok §latelfithivil NVR
(400 ,sgil?g%gé) 6 ppm 7@37 ((d, 1 %ﬂl 7.33 (d},a)\llq%i), 6. 98 (Z, 1 H, 3.94
(s, 3&/5:)2, : (s, 3 H, 2.50 (s, 3 H..- Description 66:

6- met hyl - 3- (4-net hyl -1, 3-t hi azol - 2-y1) L. pyri di necar boxylate |ithium 25salt
(D66) nethyl 6-rrethy|-3-(4-rrethy|§11,3-t@' aéoI-Z-yl)-Z-pyridi necar boxyl at e

D65 (73 nmg) was dissolved in EtOH ) ifhto a capped vial, then a
solution of LiOH (8.5 ng, 0.355 m"m\)é fer (0.5 mM) was added in one
portion. The m xture was then stirred at

methyl 6-methyl-3-(4-methyl-1,3-thiazol-2-yl)-2-pyridinecarboxylate D65 (73 mg) was
dissolved in EtOH (1 ml) into a capped vial, then a solution of LiOH (8.5 mg, 0.355 mmol)
in water (0.5 ml) was added in one portion. The mixture was then stirred at room

30  temperature for 3 hours. The solvent was evaporated at reduced pressure, obtaining the title
compound D66 as pale yellow solid (73 mg). UPLC (Basic GEN_QC): rt = 0.36 minutes,
peak observed: 232 (M-1). C;;HoN,O,S Li* requires 233. '"HNMR (400 MHz, DMSO-dy)
dppm 8.04 (d, 1 H), 7.22 (d, 1 H), 7.08 (d, 1 H), 2.39 (s, 3 H), 2.42 (s, 3 H).

35  Description 67: methyl 2-chloro-6-methyl-3-pyridinecarboxylate (D67)
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30 tenperature for 3 hours. The solvent was evaporated at reduced pressure,
obtaining the title conpound D66 as pale yellow solid (73 ng). UPLC (Basic
GEN QC): w0 2610007382 nut es, peak observed: 232 (M1). CPCHIR202861658 '
requires 233. 1H NWR (400 MHz, DVBO-d6) 6 ppm8.04 (d, 1 H, 7.22 (d, 1 H),
7.08 (d, 1 H, 2.39 (s, 3 H, 2.42 (s, 3 H). 35Description 67: nethyl

2-chl or o- 6- net hyl - 3- pyri di necar boxyl ate (D67) - 49 - WD

2010/ 072722PCT/ EP2009/ 067658 To a sol ution of

2- chl or o- 6- met hyl - 3- pyri di necar boxyl it afli d (8 g, 46.6 mmol ) (avail able
from Si gma- Al drich #357847) in DCMdJ and MeOH (50.0 m) stirred
under nitrogen at room tenperature was |added TMS-di azonet hane 2 Min hexane
(46.6 m, 93 5 Mol ). The reaction m xt s stirred at roomtenperature

for 20 m AW LS1dhe fSAUNGBLE MOBEE 3 SRR S b B Ueid RS, 46 b nfins 9 [RAKAg. D67 (7
VB qg)/ gfm’r 786 %@@ﬁ% %gg' g : . 0 ,
0 5 e U CIINE, | SA00 0 o L0 e,

0 MHz

; 3 H)
Descri pt i owir@8n apesohylenmperature mps 2ddadel My tdigzopyethadic Bdd an bosepr 4466 (68 0  To
a sol usi omm@bl) Tt thctidnGRikQirOwas bt dtydt rdor Yerhsirnecafoboxialies. D& (2 9),
oo At L Dy R s i
11 85 oty odtith UiercoHAryas: M E4A00 A & BT Upn il (G| Foch:
m cr owave (®er Ep3al6 @hehi).st.¢y(sad HIOO C for 30 minutes. The sol vent was
removed to give the crude product which was purified by flash cromatography

on silhca | &N m qi . I to Cy/EtO0Ac 1:
D) o0t SETREH A maft Do flh i Tme g’."‘é b RRe BB, () 1 26, 73
m nut es. peak observed: 178 (M1l). CJO H1 requires 177. 1H NWVR (400 MHz,
CDC13) 6 ppm 8.08 (d, 1 H), 7.66 20( 7.12 (d, 1 H), 6.52 (m 1 H),
559 (m 1 H), 3.93 (s, 3 H, 2.63 ) . Description 69:
2- et henyl1- 6- net hyl - 3- (3-net hyl - 1, 2, 4- oxadillazol - 5-yl ) pyri di ne (D69) , To
a suspension of NaH 60 % oil dispersion {0.903 g, 22.57 mmol) and nol ecul ar
si eves 55 e a%onm&odroymEﬁEl quﬁlofd-b-rﬁdﬂilgse@ridng%argemmt@ggm (Ag), PO@R)gper ag ure
acet am de @X41B ¢ DrB300Gin 14131 nHPSRA ARG AthIR G BRGMBaRE! T ed at
room terrpe(?a?ara ’ ?gr 83#7?5’% e?x% a ]3 ﬂ%ti 0[1} ' t.rggt h%/]lrog EhB&aﬁl.é
2- et heny1-Y6% fibutylctpentylNarngng z? ate T 2 P Qg FRATERHENS fragon a5
added 1P n onstushwpgiretigemieaavedisrsensdtCheaisigsat 8@ e doraf0 mistes heonkoet
Personal Ghemmsdved tapive @ @udegirodidt whivhtves pulifitdI68 ] sh tcronadtegtapigumailsca
(Companion: 120 g column, gradient elution from Cy to Cy/EtOAc 1 : 1) to afford the title
compound D68 (1.9 g). UPLC (Basic GEN_QC): rt = 0.73 minutes. peak observed: 178
(M+1). C1oH11NO; requires 177. "H NMR (400 MHz, CDCls) & ppm 8.08 (d, 1 H), 7.66

20 (m, 1H),7.12(d, 1 H), 6.52 (m, 1 H), 5.59 (m, 1 H), 3.93 (s, 3 H), 2.63 (s, 3 H).

Description 69: 2-ethenyl-6-methyl-3-(3-methyl-1,2,4-0xadiazol-5-yl)pyridine (D69)
>/\N 4
N,

[e) Z N
S I
To a suspension of NaH 60 % oil dispersion (0.903 g, 22.57 mmol) and molecular sieves
25 4 A in dry THF (10 ml) stirred under nitrogen at room temperature acetamide oxime
(0.836 g, 11.29 mmol) was added and the reaction stirred at room temperature for 30
minutes then a solution of methyl 2-ethenyl-6-methyl-3-pyridinecarboxylate D68 (1 g) in
dry THF 10 ml was added in one charge. The reaction mixture was heated at the
microwave Personal Chemistry at 100 °C for 30 minutes. NaHCO; saturated aqueous
30  solution was added and the aqueous extracted with EtOAc, the organic passed through a
hydrophobic frit, the solvent removed to give the crude product which was purified by
flash chromatography on silica (80 g column, gradient elution from Cy to Cy/EtOAc
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30 solution was added and the aqueous extracted with Et0Ac, the organic
passed t hrough a hydrophobic fit, the solvent renoved to give the crude
product wiOchioweEg72purified by flash chronmat ography on siPCrE®R28061%5€0! um,
gradient elution fromCy to Cy/ Et0Ac WD 2010/ 072722PCT/ EP2009/ 067658
40/60) to afford the title conmpound D69 (308 ng). UPLC (Basic GEN QO): rt =
0.78 m nutes. Peak observed: 202 3) Cl11t hi1N30 requires 201.1H NVR (400
M—Iz CDC13)/68) ppaif@d 2he titte compaund P68I30Hme). URLC Basr GBN_QCHt =6.%85 (m 1

, 5.69 (itnutks.Heak Bbfﬁve(dS?.OB(Nﬂ}l) 2,38 N80 raduths 2@ . PESBMR pﬁtOO(MH%Q

6 met hyl X 0 r C ak D70) To
a solutlo%éé?r Fg?iiéh( ﬂ§ aé %§§ %Gf]?¥55§53§53F§2 ggxyF{%yridine
D69 (100 dﬁ) ) and water (4.5 m) stirred under nitrogen at
room t énper at ure was added a solution of Csat 4 %in water (0.39 m, 0.05
mol ) and lﬁfséﬁptl&l 7061y 13- @GR 2945 L4t ADLEEY 1) QA R1ih &k 9b AT ehyid A9 1

nmol ) . e &actlon m xture was stirred at roomtenperature for 2 hours.

The m xture was poured into a separatory funnel washed with brine and the
aqueous extracted wi th Et OAc, the phases were separated on a hydrophobic 15
fit, the conbi ned organic solvent sPre ved to give the crude product

whi ch was purified by flash chromat; on silica gel (25 g colum,
gradient elution fromCy to Cy/ Et0Ac 80 ZOP to afford the title conmpound
D70 (93 ng). UPLC (Basic GEN QC): rt 1= m nutes, rt 2= 0.55 m nutes,

peaks observed: 20 reguires, 203,.1 6%4 0 13) 6
ppm 10. 5 5elr a so}_ut of(8£v|‘r %)ele%%:liTH&wl\rl’IBQ%S qu -1, ,4]%21(11%20}% ygt%l@% (1

2 56 (19,] g,))m T s@rm]f)tap@)watpl 4.5 ml) stirred under nitrogen at room temperature was

6- met hyl - 3dd&at aetlinydn df, QsGh-40%a divaza|(0 .39 wil) 0.85 pyhiolgl aneafear Baxinlies i@one

(6Dr7n]a-ﬁt D|7 1Bhar £° sodif¥n ﬁﬁ&atg B3 rﬁ? | 1uid 109 R) The reactlon mixture e was C?temred at Toom (90
JRU S ilﬂafsmiﬁlﬁ’eet%%mm?;ﬁgiiﬁdﬁ@a e R RO LI g Naok

( 17 72 ny brips 4udthermangous satredteckwith Et@Aahe shagwmarere(seagated one.lsg®phabic) in
one char geftit, Thveconthagdd @rparit ¥dlugre was seridvddrte divicahc dQdaproduesvhivhivhe stil |

col d the peagti g gmh%rﬁat ohi b gfiegdan s cb&%@ﬁﬁdﬁe’ﬂ?elﬁﬁbﬁ hfnyieglied wi th
HCL 1 M The
ﬁéﬁy tt ) egH0 ee%eﬂm%ﬁ?é B0 LRLCEGsiE GEN ORS¢ hen

passed t
MeOH to elltrtQa§0 minuadsi or2e @ ﬁienmmtt%ep@akﬁpbmdedmﬁﬂx(h@?@) |€g()H91\N92 rqqEgks ) i z:
218 (M 1) 20€1ARANRA300 BRI, rcascg)lapprial-lowis(ﬂﬁ@ SM‘IZ(rn GDEL3)536mRAMRIB 208 (d, 1

7980 (93 @), P2 2 kS up B

Description 71: 6-methyl-3-(3-methyl-1,2,4-o0xadiazol-5-yl)-2-pyridinecarboxylic acid
(D71A/D71B)
O
o

N\
O Z N
\\I

25  A) To a solution of 6-methyl-3-(3-methyl-1,2,4-oxadiazol-5-yl)-2-pyridinecarbaldehyde
D70 (90 mg) in THF (3.00 ml) and water (6 ml) stirred at 0 °C was added solid NaOH
(17.72 mg, 0.443 mmol) and after 10 minutes KMnOj4 (140 mg, 0.886 mmol) in one
charge. The reaction mixture was stirred for 10 minutes. While still cold the reaction
mixture was filtered on celite and the celite washed with HCI 1 M water solution and

30  water. The aqueous filtrate at pH 1 was passed through a 50 g C18 column (MeOH, water
to condition, water and then MeOH to elute) to afford the title compound D71A (70 mg).
MS: (ES/-) m/z: 218 (M-1). C(HyN;303 requires 219. '"H NMR (400 MHz, CDCl3) & ppm
8.02(d, 1 H), 7.60 (d, 1 H), 2.77 (s, 3 H), 2.55 (s, 3 H).
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WO 2010/ 072722PCT/ EP2009/ 067658 B) An alternative nethod to make D71 is:
6- met hyl- 3- (3-net hyl-1, 2, 4- oxadi azol -5-y1)-2- pyridi necarbal dehyde D70

(0. 89 nmy)weaasiodi’erel ved in a m xture of DVMSO (10 ml) anaCpHP2003/0b165% er
solution (3 mM) and the solution was cooled to 0O C A 1 Msolution of
NaCl02 in water (16 ml) was added; the solution turned to pale yellow and
after the 5 addition was left stirrin roomtenperature for 2 hours.
New pH = B)bdpfabiermngioyampibad (o mekedyl m%-@ﬁhﬂcﬁ -ahnethyt 1 £ 4-pxddiagolvdsyl)-2-
conti nued p@rﬁdlnécdﬂ@alﬂehya[éltwm'(&wlh%)m diysoltvedlint hminigie of DNISO (Cd &alpadd ri dge

(pr econdi}_&(lg%u?felt ’-Ag aﬁ&'ﬁf& sMuttlgn\e@ag%B%legwé &d X TNf o hgﬁ 8f’1nd then

wth MeO e. net Q% I ol ne orate reduced
pressure ars B §ech ¢k IW@SES(E%;EH‘?&O B W@e‘é@)%ley Yb ®on 72:

2- chl of o- MddiZioh yds deti/Eutipd pt ©ometemperaBueioriZdionesc Achodh riddei{eD3optiic! 0 0 N
2-chl oro- 6t Bﬁ’ﬁl hylas 3dddranditinegaiiboxyb tentdaed ford. Houll, Thk4nixdirewak ):lu(e@lval | abl e

fromSi 9 @'76" I} éﬁﬁﬁ%ﬁ (g: Sitidhef Qi edﬁ% gﬁa@vate@%gn
7.63 m, |
\(Nas added ngl %ﬂsr tP?Ilet )jg%@&ﬂt@%nﬁ ﬁa&éﬁ c‘-?’%%llog%eﬁd‘ﬁd %Pogatt r renJD 4?3

m nut es atunrl@rdmhtoedpeasatratceaffdrdalmtmtiﬁcz)nmquad&7162(089gg) 28.0 nmmol ) was then
added gi ssolved in DVF (5 mM) and the resulting m xture stirred at room

t enper at ur, 0 N Vel dge
over 20 ¢ Meshabga A SRR LA BLE PR e -l O RIE A TEC .
solution and Et20; the water |ayer was extracted with Et20. The water |ayer
was then extracted with Et0Ac. Thehgahi c phases deriving fromthe Et20
extractions were joined and dried QY SO4 and evaporated at reduced
pressure; the oily residue was drietrungér chi gh vacuum at 45 C for 2 hours,
obtaining a first batch of crude nat erial\/d%ri/ii ed by flash chromat ography
on 25silica gel (Biotage 100 g colum, EtOAc/Cy from 30:70 to 75:25). The
organic p odemithiyngrpymidngoptbex Bl @xt g,ddt57 ammotaveiljde frenh Sigmadr i ed
over Na2SQ@ddiagit3sT84n vaks @ibselt cd RAMIEd3 PrEsadITIPEANG.63irhly 43 2 sirfblpwags dri ed
under i ghayacyy d?glﬁﬁe@\f U slléé%ulr@ors ARk G dslﬁ%ﬁé‘E ghafu@e crude

o o, Etf%)&[ﬂ Fing 131 Onma% 1 i L A

yiniRpd ooty Sgmpsidugy
the two pu2-Pi 8&0 mone) weay diep added disselyed méPMEr{é mlpand téw@@hﬂag adxtyte r educed
pressur e istirrgds rodrh a¢mgdattifedoit 90 heues Mplaumnkndé 2as shepatoecdyiato thavfraige of@. 62

9) . UBhC (Rawb&keENSMixtuld Was &rﬁltﬁ)n@ﬂ Beth@sn NQH@KE sARRRIB RitioR 4 E%l)
PR ST i UG, e Sl Fid B0 11
3.30 (m rga21c4)é1a§e§ de@vqn.g from th q_Etz exﬁ_raq‘.tBons yenegoined ag@dleqﬁ ovgr 280350 90
(t, 3 H. am% seapopttddon rétfBced pressure; the oily residue was dried under high vacuum at 45 °C
2- chl or 0- GomEhdid, vbkalmn X 8RUbMAN ofXrIH hatb e paribexBTIsla chféfdtogriBRy on
2010/ QZ 27%?1? % II%B?OQQg%/ 1%6 c%ﬁm% %ItOAc/ Cy from 30:70 to 75:25). The organic phases
deriving from the EtOAc extractions were joined and dried over Na,SO4 and evaporated at
reduced pressure; the oily residue was dried under high vacuum at 45 °C for 1 hour,
obtaining a second batch of crude material, purified by flash chromatography on silica gel
(Biotage 340 g column, EtOAc/Cy from 30:70 to 75:25). The fractions eluted performing
30  the two purifications were joined together and then evaporated at reduced pressure it was
obtained the title compound D72 as pale yellow oil (3.62 g). UPLC (Basic GEN_QC): rt =
0.45 minutes, peaks observed: 243 (M+1). C;H;5CIN,O; requires 242. '"HNMR (400
MHz, DMSO-ds) 6 ppm 8.45 (m, 1 H), 7.77 (m, 1 H), 7.33 (m, 1 H), 4.69 (m, 1 H), 3.43 -
3.61 (m, 1 H), 3.05-3.30 (m, 2 H), 2.48 (s, 3 H), 1.51 (m, 1 H), 1.18 - 1.42 (m, 1 H),
35 090 (3 H).

Description 73: 2-chloro-6-methyl-N-(2-oxobutyl)-3-pyridinecarboxamide (D73)
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0 0O NJL 2-chl oro-N-(2-hydroxybutyl)-6-nethyl-3-pyridi necarboxam de D72
(3.62 g) was dissolved in DCM (100 m ), then, to the stirred solution,
Dess- Mar two 2psvi7otznane (6. 75 g, 15.91 nmmol) was added pOTtEPODiOsS®SOVEr 5
m nutes. The mi xture was stirred at roomtenperature 5 for 45 m nutes
(white suspension). The m xture was then partitioned between NaHCO3
saturated solution and DCM water |ayer extracted with DCM The organic
phases were joined, dried over anld evaporated at reduced pressure,
obtaining the crude target nmateria i Ppabe yellowsolid (7.2 g). This
material was stored in the fridge ovéernfght® and was purified by flash
chromat ography on silica gel (Snap-340 g\/éll\u,m, Et OAc/Cy from 1020:80 to
80:20) to give the title conpound D73 (3 g) as white solid. UPLC (Basic
GEN QC): rPtchiorg-Ns(- hﬁ{dﬂi@t@gtyl)p@;awﬂ%ﬁwd@écarMﬂwmp Céprzcinsgye

requi res 24DCMH 0OVR),(tHE1) tdiz stildddSOldon, Beppviu@in@2rigdmant (675 g71821 (m 1 H),

7.37 ( m lm'ﬁ%l WAs Qc?de(i%ort%nkﬁse ove3dmhud&. e mXthith wad sRdedat 36orh 'E@mp’erd’fﬂre 0.97

t, 3 SCr
> ohi or 0 ‘Ee nﬁ?ﬁ?@% o, e iy DL Hioned e NEHEO o
2- Chl or o- GatH’@tt qehmoluon and L6 yatst W%W‘i@ﬁ%‘é’&l&? Q%rﬁha@r@?@ qhgsqga\fr@) was
di ssol ved joincdrdFicd 400 Nab§O.and cBepaygss atrrediged pref8ird, Obtagyind Be 0B81datargdt was
added in eRnferi®hd pe@@ clibiesoBl (Palg® THE henétisl ol 4distodt Malse Hidi éw&mgﬁt dn@om

t emper at u ﬁﬁﬁe Yl {crontiiRagh Eﬁ;cggas(s{gﬁ@%ﬁéc&fﬁa Adey folTol ) s

re sti
evapoﬂﬁt edV; t?é@ H&%Yeeté%t} R OQIRP basp‘éiﬁlfq%o &n NaHCCB
sat ur at ed EBV RCH I 2080 EroAes. porks ebsarepde?4 WA+ BxE n Ho (@ > IW{&H@BQA@ 'HThe
organi ¢ phaIRS40@ N4, %)MSO -8 pein £82 i.er HNa2E8CHn, \?\1216) ﬁvjazp(@t athfe)j 489 (ﬂfedugeg
pressure, i [ ich was then purified by
flash chrgcr;[g% ggroaj;)%sy&(’) ?%gz%; ?Snangg% 3;1]1)00| um, EtO0Ac/Cy from 20: 80
to 90:10). After evaporatlon at reduced pressure it was obtained the title
conpouhd [DrRscrintion H: 2edilener3-Eisethyl-1,3-oxazad2-g)-6uhethglpyiidine (BJ4upon st andi ng
at roomtenperature and the unreacted starting material. UPLC (Basic GEN
QL) : rt = 0.77 mnutes. peaks observ 22 (M+1) Cl1t h1C1N20 requires
222. 1H NWR (400 30MHz, CDC13) GWPhl d 1H, 7.21 (d, 1 H), 6.96 (s,
1H, 2280(m 2 H, 2.62 (s, 3 H, 'N3 H). Description 75:
2- et heny1- 3- (5-et hyl -1, 3- oxazol - 2-y1) - 6- net Hyl pyri di ne (D75) I 0/ NW
2010/ 072722PCT/ EP2009/ 067658 2-chl oro-3 - - et hyl -
- 0xazol - 22y@f ok Bicil By CLSHBE 734% pi (i cidxanfdé B3 103 651 Aiss8e§in nmol ),

04k

2 et henylé[‘hlﬂ(l%gﬁgg%drﬁgg s@¥éag %a(%qﬁﬁ)lloﬂrlfaﬁ(agd%il 0 eéo&l&? ) and

m) and

vvat er 2@3 pele m)é% S%J&H%Wasmr%am?ﬁb ewagragltﬁ? %ﬂéé hoursgHiceney BUgrShi nut es.
The m xt ureagbntifig1 gt 1.72 evneywanadied 80d Be hokrtuat dtiered 806G i@ frirdsS. holing theol vent s
V\N'SL&EV ap ?Bﬁbﬁdw@tevii&?é{@&&% r@d&éEé e@su?é‘ﬁldttti@rersﬁﬁé gé’lﬁtl&%{dtﬂewl&ﬂ NAEHI ﬁz 0§ e ‘er E

sa ut i r X e
organic p has e (FSO%&OH an8 %(56 %}er a%er L\ exﬁ%&ﬁl Et@ﬁgv gﬂg Pated a pﬁl Se? educed
pressure, Y6t J@ilrrﬁdﬁed fiﬁ%d ¥l B@ﬁ%‘r%‘é@%@?‘i g redispd Aropmise, ﬁhﬁamﬂ%@e BYde| ash
chr om@b ognapttymaeriad, whictawgethel Smafed2dy fthsk ohramatogEpbAon &Yicd pd S ixp9B)Oten

30:70) . Itolumn, EtOAC/ Cy from 20:80 to 90:10). After evaporation at reduced pressure it was
obtained the title compound D74 (1.7 g) colourless oil, which slowly solidified upon

standing at room temperature and the unreacted starting material. UPLC (Basic GEN_QC):
rt = 0.77 minutes. peaks observed: 223 (M+1). C;H;;CIN;O requires 222. '"HNMR (400

30 MHz, CDCl3) d ppm 8.21 (d, 1 H), 7.21 (d, 1 H), 6.96 (s, 1 H), 2.80 (m, 2 H), 2.62 (s, 3
H), 1.35(t, 3 H).

Description 75: 2-ethenyl-3-(5-ethyl-1,3-0xazol-2-yl)-6-methylpyridine (D75)

=
0O /IN

A
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10 was obtained the title conpound D75 as white solid (135 ng). UPLC (Basic
GEN QO): rt = 0.88 mnutes, peaks observed: 215 (M+l). C13H14N20 requires
214. 1H NNB20%Q0O27kiz, CDC13) 6 ppm 8.10 (m 1 H), 7.87 @oiI/EP20dp/0676545 (m 1
H, 6.92 (s, 1 H, 656 (m 1 H, 561 (m 1 H), 2.68 - 2.87 (m 2 H), 2.63
(s, 3 H, 1.34 (t, 3 H. 15Description 76:

3-(5-ethyl -1, 3-oxazol - 2-y1) - 6- met hyl - 2- pyri di necar bal dehyde (D76) H ej\ |
ON 2- Et herzyqtﬂm(%(Se@hylil -03azt-dz)- 6zne;th>)lpmdm By# pla8 mph @dBhsP ) (Apmey) was
di ssol ved ommzﬂmzﬁllez{e&eﬁMM /80 -tertiEthy31, ﬂﬂz)dlo{abotdlar& ®12 ml, ad 79inthohe a

sol ution g d @633? V\Pg@jmﬁ%l)g\g&e%lx cpto %ﬁ)x@ﬁd d,gugh 30
seconds an Xture was t re rroom erature for
2 ot eq Waigrd3 a&ﬁ%@?heé%ﬂﬁ@waﬁst%%i I A

porti of am:aStsmred M #t §8° Griotothee SOmynites. tTh@csols/temts wate evapamatedrapesdaced e f or
70 minute resﬁte ahdl ﬂie&éﬁdﬂ@ﬁarﬁm&dﬂ)@f\ifdehl}m&m})@mﬁ@t@ﬂ sHatis Bn SBLOY aued

sol ution §ted HEEDRABL AT RERLACLE, i) aﬁ%i%ﬁe%gb &;Jﬁgénaﬁd phases

wer e 10|ne r|e evapgra %
obt ai ni ng ef’ﬁlé”i‘? é’ﬂ%éiurﬁ t%lgmgrﬂ&%ﬁ“ oiargpt %13 1e dP¥ GEN
Q) : rt =1lsiehmimatagephy pealsagbs©needs gzmmrmmEIQAc/@fJ;Qﬁfﬂrﬁrﬂwztorqu) rles 216.
éHggW(RO(‘l%sW?aﬂne@%ﬁﬂe nifdihd D78 2s Gite Solkd ¢ 13&@‘;} UHLCYBhbie GEN45)(()drt 1H,
S
Descri pt i ond_% @z%Speag 811;}3 {l\%}g 2215 H%ZC?]}?H B%O%e %]2435[{(1\}1\(/1” ﬁ(eca%OXyl ic
aci d (D77) Qplﬁ @pg{pSO}Q(m 1 H), 787(rn 1 H), 715(rn1H) 6. 2(s 1 H), 6.56 (m, 1 H),
3- (5- et hy B-All, (8, Oxid 81682-2/4) (-2, 12yd3- @5 iy, dihéchHpal dehyde D76 (550 ng)
was di ssolved in DVBO (5 rﬂ) and citric pH = 3 buffer solution (1.5 m) and
the mix I Bl 7 nmol )
was dr oppé% X‘E?]tﬁo&h)ﬁi 3ﬁ§ 21%?/)&9011 nu@%‘éﬂj %ﬁr@%ﬁgréﬁi%){dﬁéﬁ@
continued at roomtenperature. New CItI’IC pH = 3 buffer solution (1.5 nm),
foll owed by new NaCl02 1 M in water .00 nmol ) were dropped into the
WD 2010/ 072722PCT/ EP2009/ 067658 mi ich was then stirred at room
tenperature for other 30 minutes, théh th€& Whol e mi xture has been stored in
the fridge overnight. NaCl02 1 Min water i, 3.00 nmol ) was dr opped
into the m xture, which was then stirred at roomtenperature for other 30
m nutes. The whol e dark m xture has been | oaded onto a C18-70 g col umm
(el ut ed wi2tExhenyhdt(Srctltyiha 3-omatzbl-MpHdymethfiperidiey BES ( EBLirng) veds disdlveéth pressure

o }gﬁglﬁggflgﬂelm GAE LbRAR 03 16O RURG OSSO RDS 4bf Qs b aovhi ch
(3 m) werd gg@e Qgrﬁ‘gasa?dlde © ) of

Ver 38 fseﬁopg angi tRe I&Sl&}hﬂ%gﬂ)ﬁ:ﬁl& was(tgenhstlrrgc &m f or
30 mi nut ed00TRISARNERIN Oroﬁamvéluwo%w%m@aoctaz@sﬁaﬁwg, Fo3% Randp et gmadeedo (8
m ) was adudegk portort frel thoreshitiag mexturs wasuefe togis astoomgdmpemturOfon’ dotisses. nt o
the fri dgerhe HikirdQ8othedpasorded lbeaved mmd:(yy%ﬁdﬁmﬂed/uohhloﬁtaa@ E(0); Whjor 124kt he

or ganig %kH%dtéH\V{ﬂ{'E{ be*Thé)&% gh 8§ &Eﬁe @&‘&ﬁﬁ’eﬂ o%rl%‘@ B, Qgé lﬁg‘éﬁ édo' ned,

evaporate duced pr ess. or 30
m nutes, & (ﬁdﬂﬁedtﬂli%gs‘t‘rletqbéal%ﬁﬁ&} %br (Basic
GEN QC): r(Basic OEBEQ)ntirds0S peaics, mbbﬁetvhﬂewed 231 (Wll)CufﬁilEi@zZWD@s 2éGui r es
232. 1H NNR NM@;O(4WMH£2NBDEQ)5$ pﬁmﬂ}D)FHSS(s,ZDHﬁ R.25L(dH) H)77 .56 (4,4, HY, 6t98,(s,71 05 (s,

151 H), 2461 20874 4 1 "%I 1.23 (m 3 H). Description 78:
met hyl;,6- r?@f%';?%l[( r@t E%I s(lgl3y? etsz;r?y%y% )2 pyri di necar boxyl ate (D78)

Description 77: 3-(5-ethyl-1,3-0xazol-2-yl)-6-methyl-2-pyridinecarboxylic acid (D77)

0

NIV
O Z N
|

3-(5-ethyl-1,3-oxazol-2-yl)-6-methyl-2-pyridinecarbaldehyde D76 (550 mg) was dissolved
in DMSO (5 ml) and citric pH = 3 buffer solution (1.5 ml) and the mixture was chilled at 0

35  °C.NaClO; 1 M in water (7 ml, 7.00 mmol) was dropped into the mixture over 10 minutes,
then the stirring was continued at room temperature. New citric pH = 3 buffer solution (1.5
ml), followed by new NaClO, 1 M in water (3 ml, 3.00 mmol) were dropped into the
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20 In a 10 mM round bottom fl ask nethyl

3-i0do- 6-net hyl - 2- pyri di necar boxyl ate D59 (200 ny),

bi s(tri phwoygbmnoshli ne) pal | adi un(11) chloride (86 ng, O0PCZEPAMIFT6SECUI
(23.37 ng, 0.123 mol) and DI PEA (0.391 m, 2.238 mmol) were dissolved in
DMF (2 ml) and then degassed. To this solution trinmethylsilylacetylene
(0.111 M, 0.794 nmml) was added dropwi se. After 30 mn stirring at 23 C
wat er (2 rhixtuigsvhadhdwess thestissed phopadempetatupsiorpthar30 mimtesothee dreedhale gani ¢
| ayer was nikfu@shdsNedSided if thethiéd@chvarniche Wy Oatl ed iweaer (1t 8 ®ednfoyssur e

iving a br Lk i . = 1L silica
0L (Saap R Wby ek ikt W#%%@;?%?%ﬁ%h%%fﬁﬁﬁé%%ﬁ??ﬁ PR %o give
the titl e BHEYINE Pl BT has behdticn oo APtie/¢ padlimn giiedpith ¢ 2
0. 92 nd nutveder tipwakith Mle©EDvater cxa@ritimniat redatSHITNORSIT theayethaed fizations itH NVR
(() 428 M‘% wlYRGdfR) tie: &@cmi)dﬁlrl;? bl%?m(dii],?whidti)solicﬁﬁé@bﬁ Et201(2 Irﬁl) addit®h. (6 this H),
3- et hyny 1Sg - (%Qteho?ﬁe { Snﬁf?g{%tg% gér)ﬁﬁzx\%re tgg‘i%%% 50 lddN P :ﬁ-lt.e red §" d.?%d léndf m
round bot t'6#h YACRUR for0HyInuESs. YIRS -eéiﬁ%lfrpwpré?% SiMgpEe Hprsgiufion EL{d
2010/ 0727 28PET$ ERROG 0636 5Btapwd ndkmeceasstoryd fir §0 DVButCL i ig fridges This ssol ved
i n THEQ (4.s8lidivhs Alded iR @dciMyvith ELBAB . MI ke ofgnic s(o%tﬁyﬁ%m@i‘[her BrgBde nmol )

{

t 0C T j i - 95
nt or ot ed - DulTo i €T AUAL St Rlnel O TpOMl 3 0GR AN B HRer
separ at i o8l YREUHR e € (a8 enipetss. wadiethe fitle Forpeuaed HRs dsren SHP (Rt ed
sol uti on. nMig)eUBLGI(Bati¢ 68NaQipotis 0. Hyremstosgreekbatskerd:r23¢ t(2d! mCibl £08c and
E ngzg r g?nirgquh@y@? lqum;/(abolgﬁgz,mst)g&) wigbhl 8.%@({, 'el gs)téu Zlegb(@ﬁLeH ,Irﬁé(?g(sbi |

1 1#1J,5%’1.-dz.§2‘8%§3 @f%s”s (%gseﬁ'},ghirso%%ﬁ p :

obt ai ned was”puri fied I"ica ography (SNAP KP-Sil 10 g
cartridge; eluted with Cy/ EtOAc 15 CV from1/0 to 8/ 2). Collected and
evapor at edéeserdptiornTss myahd 6-imetityl-8Herinosthdsibyd) eyl [SB pymidinacarbokylate 10 UPLC
(Basic GE %;): rt = 0.57 mnutes. peaks observed: 176 (M+1l). CLOHONO2
requires 175." 1H NVR (400 MHz, DVBO-d6) 6 ppm 7.96 (d, 1 H), 7.49 (d, 1 H),
4.55 (s, 1 H), 3. (s, 3 H, 2.55 (s, 3 H. Descri ption 80: nethyl

6- met hyl - 3- (3- met hyl-0b- i soxazol y1) - 2- pyri di necar boxyl ate 15(D80) A

sol ution of” - N-|lhydr oxyet hani m doyl chloride (77 ng, 0.822 nmol) in
toluene (2.2 nm SNcooled to O C and net hyl

3- et hynyl- 6- met hylg yri di necar boxyl ate D79 (60 ng) was added foll owed by
TEA (0.119 m, 0.856 nimwl). The resulting m xture was stirred for 201 hour
at 13Q0C. itk 0Aanl(ré@ndbittomntaditd Shylalyicelotsmstityl+2 atye dins cdrbiezi ydate D59 11200 wer e

added and pgf)t gi5( iR nSHREAIH Gl hRnARH @tﬁHﬁdé)@%ﬁﬂ%,m3%ﬁ16 cted2wisthnEt OAc.
Col | ect ed jopgani g))l.a PIBEAT] 3 frd e § m25ocf§%¥er fdisstf”&dnﬁ V& %@‘thee‘%il under
reduced pressure %o éi ve a 8vvn S,o‘?'d Wh Was BJF 1 &d by G5 Ea gel
chr omat ogrdagatyed: SRAlS gelutipn trimetylsidylpgesdeng OH 1EynIEp GA¢ nrpalhives edded 6: 4) .
Col | ect ed dioaité. rfer gAwen tstiginigiat L8 °C orapar R ehPBBs §diéd myd casackal witth t e sol i d.
UPLC oBasipgo®eNnEediledidd rethiO iy Wi &fcd (REHS,) ORBEEY Sl cvABdralcitihlier CLOHINGZ
requires 232. &H NVR éSOO " Dl\{g .dIQNG Iptm%fil.?éG 'idh % ' 7.%0 (ns, 1H,
674 (o, Tped Brepty &g iy QRHER b ppfLy gt shigplaotaph

silica gel (SNAP KP-Sil 10 g; eluted with Cy/EtOAc 15 CV from 1/0 to 8/2) to give the

title compound D78 (178 mg) as brown oil. UPLC (Basic GEN_QC): rt = 0.92 minutes.

peaks observed: 248 (M+1). C13H17NO,Si requires 247. "H NMR (400 MHz, DMSO-ds) &

30 ppm 7.92 (d, 1 H), 7.46 (d, 1 H), 3.88 (s, 3 H), 0.10 - 0.34 (m, 9 H).

Description 79: methyl 3-ethynyl-6-methyl-2-pyridinecarboxylate (D79)

|
0
0

X
R NN
U
In a 25 ml round bottom flask methyl 6-methyl-3-[(trimethylsilyl)ethynyl]-2-
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Description 81: 6-nethyl-3-(3-nmethyl-5-isoxazolyl)-2-pyridi necarboxyl ate
lithiumsalt 30 (D81) To a solution of nethyl

6- met hyl -\80(@8tomaet2g1- 5-i soxazol y1) - 2- pyri di necar boxyl at @eCD8P2§0346168§ i n
EtOH (3.5 m) and water (0.875 m) was added LiOH (9.92 ng, 0.414 mmol) and
the resulting m xture was stirred at 23 C. After 6.5 hours the solvents
were renoved under 35 reduced pressure to give a white solid the title
conpound DSudipe@rheayylate PRI 1(7Bard) avandissa 1@l i RGO RRD 0osed e B IBAIEN QO) :
rt = 0. ?3 NN THES(0.938akls 0 OBS afmvedplat (209 ThdnIRtureGlak NANZD Bor . lﬁirrtmliteglﬂielh(ES 218.
1H NWR (4 Q@@Q 0 (s, 1
W 2. 44 PM@ q fgﬁ at&is% oz (E ﬂl’d EJtOﬂ)c (1(7 @gwérg ad(iledFQ\fterﬁthg

Bt et R s S 3 SAaEh satuied o Bem)The) o NAH
OH I n & 160llertedragueaitsthaersonere bagkkxtpactddl votioE © Aveanidythe Grepyie lagemecae lomegl i ¢
acid (1 gtokt2swithhe firestOxdd ateBNh sh) slter&dar devedrated Ondek yedudl t hi s

sol ution é{ﬁﬁ’e( acl 1.0%?3?1 d]vgas E#/;'EE g "lJcﬁl% %%%h%ﬁsﬁg 'ﬁﬁ)g\% tvvere

added and ure s |rr ut es
this tine de clyt ‘éélﬁb Gecishmevaneriefle

resul ti ng fisotiersigawne thefitle uoquI@tDH(S&glgtas saimim t errper ature for 14 hour.
Af t er 1phi UHIQEBEREGERATE): 9= 015K M hGcdVPSakls BT &I nw(MM)ocm@m@ mfuﬁéy

f unnel i t t OA ani c
phases vendSdr! SHIPLLD ;;Df%ma@ i&%ﬁ% o P PE R SR g e
as crude )}szl(ém}gl)lz%SZ (893 that was used in the next step WIthOUt further
purification. Ms: (ES/+) mlz: 229 (M1l). CLOHL3CLN202 requires 228.

Descri pti qesé§ptior’8(: h&h @ EmBiyLEL (3 Mnéthy OXRBLLRYA)-2- Dy Pidin & MakOXxam de
(D83) 9 0[@@ H 20 Int% a’v7 %JIL c(appedyw > by #

2- chlé ? hydr oxypr opyl) - 6- net hyl - 3- pyrldlnecarboxanlde D82 (1.3 g),
DCM (2 nl) and Dess-Martin periodingne (3.43 g, 7.39 mmol) were added and
the resulting m xture left under st' at roomtenperature for 4 hours.
After this tine

A solution of (1Z)-N-hydroxyethanimidoyl chloride (77 mg, 0.822 mmol) in toluene (2.2
ml) was cooled to 0 °C and methyl 3-ethynyl-6-methyl-2-pyridinecarboxylate D79 (60 mg)
was added followed by TEA (0.119 ml, 0.856 mmol). The resulting mixture was stirred for

20 1 hour at 130 °C. EtOAc (10 ml) and NH4Cl aqueous saturated solution (5 ml) were added
and after the separation the aqueous phase was extracted with EtOAc. Collected organic
layers were dried (NaySQO,), filtered and evaporated under reduced pressure to give a brown
solid which was purified by silica gel chromatography (SNAP KP-Sil 25 g; eluted with
Cy/EtOAc from 1:0 to 6:4). Collected fractions gave the title compound D80 (74 mg) as

25  white solid. UPLC (Basic GEN_QC): rt = 0.62 minutes. peaks observed: 233 (M+1).
C10HoNO; requires 232. "H NMR (500 MHz, DMSO-ds) & ppm 8.16 (d, 1 H), 7.60 (s, 1
H), 6.74 (s, 1 H), 3.85 (s, 3 H), 2.56 (s, 3 H), 2.29 (s, 3 H).

Description 81: 6-methyl-3-(3-methyl-5-isoxazolyl)-2-pyridinecarboxylate lithium salt
30 (D81)

To a solution of methyl 6-methyl-3-(3-methyl-5-isoxazolyl)-2-pyridinecarboxylate D80 (74

mg) in EtOH (3.5 ml) and water (0.875 ml) was added LiOH (9.92 mg, 0.414 mmol) and

the resulting mixture was stirred at 23 °C. After 6.5 hours the solvents were removed under
35  reduced pressure to give a white solid the title compound D81 (86 mg). UPLC (Basic
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sol vent was renoved and the crude purified by colum chromatography on
silica gel 25 (DCM MeOH = from 100/0 to 50/50). Collected fractions gave

t he crudewOi20io@7e2epound D83 (1.1 g) used w thout furthecTmeeéobiocsss on. NS:
(ES/+) mlz: 227 (Mtl). CLOH11CIN202 requires 226. Description D84:

2-chl or o- 6- net hyl - 3- (5-net hyl -1, 3- oxazol -2-yl )pyridine (D84) 30 CI 7 NO
Into a 7 ml_screw capped vi al ' '

2- chl or o- G3EPeLQG): 1iNE 933 sxiapeso pgakp oBsepyad; Al h@dahboxHeNd&-bsi3requires 4. was

di ssol ved "HINNIRR(40@ Mill}, BMSOB) §epm 7.0 ¢&NtHY, 7.104d, DH),4%. 8 (s0bl)) 2. W s, WO
2010/ 0727%2@(%%/ %ngolﬁf 067658 added and the reaction mxture stirred at 50 C
for 2 hours.” fzter’t ‘s tinme volatiles were renmoved under vacuum and the
crude purified by colum chromat ography on silica gel (flash master, silica
NH2 cabt r iRégeriptiyy B8DA:chlofo-Nr2400i axypuoRd)-emethy-Hpyridinkearbpxamideonpound
D84 (430 npp¥2ps an off-white solid. Ms: (ES/+) miz: 209 (M+1l). CLOH9CIN20

5requi res 208. Descri ption D85: cl o
2- et heny1- 6-net hyl - 3- (5-net hyl - 1, 3-okazg| - 2-yl ) pyri dine (D85) --,"
Nij--- NO Into a mcrowave vialS~ ~NH

2- chl or o- 6- met hyl - 3- (5- net hy1-1, 3-6xazol - 2. y1lppyri di ne D84 (0.365 10 g),
Pd(Ph3P)4 (0.091 g, 0.079 mmol) were added &nd di ssolved in 1, 4-di oxane (5
ml). The m xture was degassed and filled with nitrogen, then

tri DUt yI (h Y100 i (6P 86ndth flabc 75 STORL ot podak Ao asigastionss
m xture irr . 1. e I roug
a celit em%z%gmaﬁggd% %Ihds(ljil% St?kged I%M g% ?g?'venﬁh%m%i&{ogln%\@g@ L§n(%(§fél?’szagguum to
gi ve the tpeld WenbBLHI2EE8 £16-2% mypohswere pddrd pad tegymyxture el Aataom al
was 15 usednpmatuhefoné&mimn@pﬂﬂet thoutimé dirainhiee-2 puonaholo@t&76 1, lemn_(uB)awhs: GEN
Q): rt = a@dgdgqﬂ@ tRY! tr&%ltin@%@ﬁlti%? &1 VR sﬁ%g (@Mtdom te@%p%‘r‘!ﬂt&%‘%@r [ £a8iT Bt 00.
Doscr ot gp Bt s MRLRY mit S B LM ot P Bhad B bR By de
extracted with EtOAc. The combined organic phases were dried (Na;SO4) and evaporated
15  to give the title compound D82 as crude yellow oil (2.1 g) that was used in the next step

without further purification. MS: (ES/+) m/z: 229 (M+1). C1oH3CIN,O; requires 228.

Description D83: 2-chloro-6-methyl-N-(2-oxopropyl)-3-pyridinecarboxamide (D83)

Cl ®)
Into a 7 ml capped vial 2-chloro-N-(2-hydroxypropyl)-6-methyl-3-pyridinecarboxamide
D82 (1.3 g), DCM (2 ml) and Dess-Martin periodinane (3.13 g, 7.39 mmol) were added and
the resulting mixture left under stirring at room temperature for 4 hours. After this time
solvent was removed and the crude purified by column chromatography on silica gel
25 (DCM-MeOH = from 100/0 to 50/50). Collected fractions gave the crude title compound

D83 (1.1 g) used without further purification. MS: (ES/+) m/z: 227 (M+1). C;oH;;CIN,O;
requires 226.

20

Description D84: 2-chloro-6-methyl-3-(5-methyl-1,3-0xazol-2-yl)pyridine (D84)

30
Cl N
1\
N\/O>\
|/

Into a 7 ml screw capped vial 2-chloro-6-methyl-N-(2-oxopropyl)-3-pyridinecarboxamide
D83 (1.1 g) was dissolved in THF (2 ml) and Burgess reagent (1.041 g, 4.37 mmol) was
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20lnto a 7 m screw capped vi al

2- et henyl- 6- net hyl - 3- (5-net hyl - 1, 3-oxazol -2-yl )pyridine D85 (1.15 g), was
di ssol vedwDreoi721220 m ) and water (15 m ) was added f olPComPdodp6TSST UM
tetroxide 2.5% solution in nmethyl-2-propanol (3.61 m, 0.287 nmmol). After
5 m nutes under stirring sodium periodate (1.843 g, 8.61 mmvol) was added
and the mxture |eft under stirring at room teperature. The m xture was
transf er r @dd¢dnang the seastommaxtyref Gimigelat ap £'h B d Aeus5A&authby fime valatiles eere

m xt ure exémeaideshdet ticulib0Aed thEh@u@e)pmmwb@laﬂmch&astegram en dilice el

(Na2S00) andneanar ahied MRARlNACC LI OAR Y fiohi S0 b Eeg(mmeg@% RO 0- 343
o%)servlejd copge m(ili?‘i (Aéfllgpﬁ d%&’&l%ﬁ@? (tE§6+) &?—‘5%@#6@ 5@%8%\120

6- met hl - 3equiep@dthy| - 1, 3- oxazol - 2- A- 2- pyri di necar boxyl i ¢ acid (D87A/ D87B)
WO 2010/ 072722PCT/ EP2009/ 067658 A Ina 250 M flask

s o SsorasprorBgs: 2L B Che by K (yIREAINATHOR T G iy

hydr oxi de (67.8 ng, 1.696 mol) and ta i’é\Fm per manganate (536 ny, 3.39

mmol) were 5 added and stirred at ture for 5 mn. The organic
sol vent was renoved under vacuum a |d the residue was filtered on a celite
pad, washed with ag 1M HCl. The a | ayer was charged on Varian C18
colum (50 g, washed with 5 CV of water and eluted with 1CV of MeOH) to

gi ve a yellntow @idrowgve2aalmyyhlotot6-methypdr(fmasieyly3-exazolary Dpyredurey D84 (6565 ca
gel (K®- Sig), B$Bh-00 0109 DOM7Vetb A &ted/add disIslvel Mel,&dabes {Setfﬁb) Yhé r eous

lid 10 1 th d
SDE?iA (30 ‘Mikﬁiges‘ogﬁ defdsba %{J?ﬁllw hEﬂl?fQ eglr( tl(f)@% Mb%ﬁblﬁﬁ)n& N{tﬁ‘ CliH?%gggn

requires aﬁ@ h? {eamoz? %B‘t r’f[ﬁségrr Itléor“ﬁ (S i hod to
make D87 Mgs féw@tthwg@ﬂ(cshﬁ?maﬁyf&ashe@wﬁ& TATNS gzajr@u solvang was removed under
pyri di necanbaindéahyde thB6tl¢ 8@mpaundODSHHI . hihp) ks avalsrkdycdlool oikdlhismbidsal (v2s ml) .

The mxt uRged\as tl?eoﬁéﬁdst@t v&@th&ltaﬂﬁjth g’nﬂ?ééftlﬁﬁrUPECU(Ba@ﬂ GER 00): wes (ﬁ@ed,
then a SOln![l%ut%%mpgakoso%glgfg(rinz% (%Ll PC% 01%669%111‘65 0. mrol) in~water (2.5 )

was added rop owed to reach room
tenperature and was stirred for 1 hour. Reaction was diluted with water (10
n) and bdkeserdptiore®d: egnROhyli3:(3-eDAL 1 84X andl-2¢yl}-)pyridihgcacbali¢iyide (B8@unt  of
product was extracted in organic phases @&nd the title conpound still

remai ned in the agqueous phase. T ed organi c phases were dried over
Na2504, and evaporated affording arf orange®oil. The aqueous phase was
charged on a Cl18 cartridge (conditi idph MeOH and then with H20, eluted
with water and MeOH) to afford a yellow gil ich was jointed with the
previous orange oil 25obtained fromthe drgani ¢ phases. The dark oil vvas

[ﬁgg“vzmbl egy %'ﬂ%ne gcr&;'@ gg«agnfan Q%eﬁgﬁg ﬂlee@ngh W fmr& 2008y g% m o
was redi ség R dETSE r é&ﬂf“&h T&fwf‘tﬁgﬁg Ué’YﬂS ag JS&HB‘H {’XP%’émbr own
solid whi éﬁromb 2.5 Yovit rsqtugign v topetly - eopane! 63.6 Aedt 8387 (ume).) Aferdd Eipaey 2

rr” fj hethhaéi@ianhﬂ gidafumVB&ioderqy 8d3 anglot Rendgly wdyadded/aﬁd dfel Biktird lafegider t o
artor t

Cl1H1 N20§ éua?}roe%% %ﬁ@&ﬁ%&%ﬁ %%’%% mﬁ P fggls‘(“ EQOAC,

H, 818 e e g et iy icfAs. The gombined ghiasic iy wopc 45cd " 5 30
(m 3 H. @&S@(A&M_E@p@a@dpméerjyaccum to give the title cornpound D86 (0.343 g) as brown

2-[ ((29) - Erude3oil EUPYICOXBAsi 6 -GN Fydy: 2rt py ro. 55 rimhh&@r bbseRred: 203 (M+1).

pi peridin r o- 8- net hyI i mdazo[ 1, 2-a] pyridi ne hydrochl ori de
(El): %W%&‘gﬁf&%moog/ 067658 HC

30  Description D87: 6-methyl-3-(5-methyl-1,3-0xazol-2-yl)-2-pyridinecarboxylic acid
(D87A/D87B)
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CIlH .3 To a solution of 3-(ethyloxy)-6-nethyl-2-pyridinecarboxylic acid D37
(0.0278 g) and TBTU 5(0.0519 g, 0.162 mml, 2.000) in dry DM (1.5 m) was
added und®oO 2nita7e1Pen at room t enperature DI PEA (56i ul, @C3ZP20m9057658}. O
equiv.) and the reaction mxture was stirred for 20 m nutes. Then a
solution of 6-fluoro-8-nethyl-2-[(2S)-2-piperidinylnmethyl]imdazo[1, 2-
c]pyridine D12 (0.020 g of the crude material obtained in the Description
12) in dry DWW (1.5 m) was added under nitrogen and the reaction m xture
was stirred overnight at room 10 e. The reaction was stopped; the
sol vent was evaporated to dryness. [DCM and a saturated aqueous sol ution of
NHAC1 were added. The aqueous | ayer S Practed 4 times with DCM The
organic |l ayers were dried over Na2SO4 an aporated. The crude conpound
was purified by Fraction Lynx (method wi th a basic aqueous phase for the

di ent ter/ th d
2 Vel Fow To s ebYoby %ﬁg@%ﬁyﬁ) ChobByb SRR ol 0Tl Tes
5, 2ol st b ety iyt 2
eridiny ¥ al sig a [ meg erevas

di ssol yed adfled?andlstifbd SXebbm Tepdragt fbi Nenie |T€h@ror§?;ctéblv@ﬂt WaSemoaddthdgown to 0O

C. HCl 1 M.?.%lﬂlﬂ?&lﬁﬂ?é Pesgdggm tere§ oﬁg%l\ﬂt gg@%{ this

| ut
souon. el e T s
LC- M5 (w tIEVhefdYleDiis tosging a y¢llvedil, § 1 3admar & veasipurified bhehrambiogephyoesilisa
phase) . Thel &K¥-8i¢Ddsg vasmheDOVEMcOHIRcOHtd4e4/20TPQikRd dolorlets W#Sshsgdlinas
obtai ngd asid Y& tkiAkhat @%ﬁr}z«c dVé mf d'i g,%@ﬁtleﬂfcjoqné{fo%&'ﬁ%'h&)éw 5&2%5%402 HC1
requi res 446 Mé—i(@g\/i N gf’lﬁ 6 - ggpﬁg B 7.79
(s 1"y, Soltg @%ﬂsegv% A Q?”%ﬁeq%eéoz g (2 by,
2.84 - 3. FA0minuigsH) 15-43(m6H) 1.26- 1.93 (m 6 H), 1.07- 1.28
(m 3 H. Exanple 2:
6- Fl uor o- ﬁ?%{m&n&lv&l{e@@dt& hal@ ﬁ@t@yén{%ﬂrﬁ %igi[h glpf RY%hA 2172

1S v

ST AR T A G R

6- met hyl - 3ARtuie Ay Pl ehatPokyqndpbys budfeneddaticsioxyl i ¢ aci d D42 (0.030 @),

6-f | uor o- 8(3rfﬁl)ho;abaaeﬂeZiS)hea—arsbpmbn@lfwdlmﬁtdhwrﬂtdz (iodadg[11137-radpyrih diatee (D32/ 13
gghsgrgog)s -gf &%ﬁ 19e 1n | rre Ee)ctlgﬂ%atpéﬁ%({g rgécq’l g\gi)l;n tQmﬁéZtu%’%D 1) in
Feant on_ AN sierbick | d0updearian Yo dlyHEuet M QDA R B B ) and
washedOwi t\mﬂs&mca&l@dnll\x'alrﬂm@nhfcwl@da gmouhiuaf] pNﬂU(CQWﬂS gxtratied ihegapicgdibas

| ayers V\Braﬁdﬂﬂdtltﬁcdo@q)ou’ﬁd Bt@ll Peni@siEin SEPAfuBHRY Hasé)erha@dmbmaa@fgahfbt ses

Purificat 'v&p ed @S NS nga[ ARy %E of SPhdaqu 120l 5@ ‘M t h
cour eory 3% @a@@mﬁ%}é? LT

DVBO- d6) @vqmﬁpmnd M @) ®. dford ayclloviHpil whichowas j@int¢dsyith thd)previp@erdngiloi{ d, 1
H), 7238- 6béendddron thdorganid ha%es’llthé AurkloiHvas RpA@fi&i dsin aUClea'}tnd H%S 3. 81

(1m8921 5 0 ;E;u? 2191;13 %éltlég%elo ?Hzadlﬁ% gh %ég(a:?erl_gluteg v&‘?' \gatétlan(d%‘i/le
6, 8- Di met 9“12“% $ @¥§)0111W]%1$]6Wﬁéf qhgsolyed imERey wp@rqsmo)féb@yqol@nt afforded a

pyri di nyl lcoatetboowi polRt whisk miad itmtytdterbw iy b mirtudagOA dst@real pyl) iaold Be O((E3hL),
the orange liquor was removed and the product was dried in vacuo to afford the title
30  compound D87B (62 mg). MS: (ES+) m/z: 219 (M+1). C1;H1oN>Os requires 218. 'H
NMR (400 MHz, DMSO-dg) & ppm 13.45 (br. s., 1 H), 8.18 (m, 1 H), 7.49 (m, 1 H), 7.03
(m, 1 H), 2.54 (s, 3 H), 2.34 - 2.39 (m, 3 H).

35 EXAMPLES

Example 1: 2-[((2S)-1-{[3-(Ethyloxy)-6-methyl-2-pyridinyl]carbonyl}-2-
piperidinyl)methyl]-6-fluoro-8-methylimidazo[1,2-a]pyridine hydrochloride (E1):
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CH, 6- Met hyl - 3[ (2- net hyl propyl ) oxy] - 2- pyri di necarboxylic acid D42 (0.0263
g) was dissolved in 1 m of DMF, to the solution TBTU (0.0471 g, 0.147
nmol ), DIWwBA(7220 m, 0.629 20 nmol) were added and t ireTEPROOI0GTSSINVAS | ef t
stirring at roomtenperature for 30 m nutes. Then

6, 8- di met hy1- 242S) - 2- pi peri di nyl net hyl ] i m dazo[ 1, 2- a] pyri dine D17 (0.0255
g) dissolved in 1 m of DVF was added at 0 C and the reaction was |eft
stirring at roomtenperature for 2 hours. The reaction m xture was dil uted
wi th saturated NaHCO3 aqueous sol ution and washed with DCM the organic

| ayers were washed with brine/ice and fil tiered 2%mthrough a phase
separator, the solvent renoved in vacuo. Th rude was purified by flash

i -t h Et 0OAc 100% . The sol vent

chromat ograhy (SP4, 25 M NH cartri el u

was renoved in vacuo obtaining the tilflelg und E3 (0.042 g). Ms: (ES/+)
mz: 435 (Mtl). C26H34N402 requires){43%. 1H NWR (400 MHz, CDC13) 6 ppm
7.71 - 7.75 (m 1 H), 7.64 (sto7.oz - 7.09(m 2 H, 6.75 - 6.80 (m
1H, 532 - 543 (m 1 H, 3.45 4 3.74 (m 2 W

2010/ 072722PCT/ EP2009/ 067658 H™3™43 - 3.42 ¢m 3 H), 2.91 - 3.03 (m 1
H, 2.57 (s, 3 H, 2.49 (s, 3 H, 2l25 (s, 3 H, 1.51 - 1.92 (m 7 H), 0.77
- 0.89 (m 6 H. Exanpl e 4: e

8- Met hy| - Zo oRffon bi 3{(Ethpek y)yd-ridthyb2 pyyidiaxeaybakylhy adidiDAF ((.027r80grant IBIU
5pi per kdi 3@ b3 1e¢ yishinihgez bdy i3-4a) BYIE d 'ﬂﬁl)(vfa@)added under nltro%en at room

6- Met hyl

Gy A @?%éw%rdnﬁ%”eca( A1 A e ob PyiNER B R oy 114
m, 0. 654 2Rmenytendihen a delstomeicd-flnerortemethy bt RS2 vincridwalmaeshy imidezeldZes

8- Met hy| - 2pyfridf)e-IRE2 (D@20 esfitet onydenvabtbiydl jobtairetd 20 fht, Rsajmioni 1d) medrPDMB. 025 g)

ﬁ: ?ddeo' }j (R lﬁlé‘%s 5&%& hh&’éi‘ of ch B&d Bk 'réach&gmm&regﬁa@ t&ill%he&’vehﬁéht%t R DSéM DIV
This QP ganEPSaIF: | B U S REATY: die PR B Pt sy theins oMo

sol uti on, saftraied aguequsNal2BooBNHydrwers addqdi Thee apicausd axss mae attrastedd timeter

Vﬁ.C uum t o vlthyDESE Th@b@aﬁesggs \ﬂ{\ﬁf ditdievep Nag8 G} anmamatbd It chydef | as Ih y.

chr onat ogr, 81[111 X b rac E b l‘t"ﬁé e uent
(WD Cotsh rgii‘?/ Tﬁfbﬁ? Oun%i%g:: 1 %Ofmz@j t%%g %M%

8 52 (108878 g). WIB: (E%m/z( A1 M), CabBAFN,Op ra@iiesd 10 Hy | 5. 06 - 5. 21 (m
3.66 - 396(m 2 H, 2.89 - 3.26 (m 4 H), 238(s 3 H, 2.08 -

2 27 (m -T2 holo® {He carbo f&n&)’ \e 5
it Fatrelog gL

clear solution Was cooled down to 0 °C. HC1 1 M in EtzO (0.108 rnrnol 3 equiv) was then
20  added dropwise to this solution. The reaction mixture was stirred at 0 °C for 10 minutes and

at room temperature for 30 minutes. Purity of the reaction was checked by LC-MS (with
hydrolysis of the chlorydrate salt in the mobile aqueous phase). The solvent was removed.
The title compound E1 (0.0234 g) was obtained as a yellow powder. MS: (ES/+) m/z: 411
(M-HCI+1). Cy3H»7;FN4O,-HCl requires 446. '"H NMR (400 MHz, DMSO-dg) 6 ppm 8.46 -
25  8.60 (m, 1H),7.79 (s, 1 H), 7.01 - 7.43 (m, 3 H), 5.01 - 5.19 (m, 1 H), 3.72 - 4.08 (m, 2
H), 2.84 - 3.27 (m, 4 H), 2.15 - 2.43 (m, 6 H), 1.26 - 1.93 (m, 6 H), 1.07 - 1.28 (m, 3 H).

Example 2: 6-Fluoro-8-methyl-2-{[(28)-1-({6-methyl-3-[(2-methylpropyl)oxy]-2-
pyridinyl}carbonyl)-2-piperidinylmethyl}imidazo[1,2-a]|pyridine (E2):
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HCChiral CH3 Following a simlar procedure to that described for Exanple
4, 3- 25[ (cycl opropyl nmet hypoxy] 6- et hyl - 2- pyri di necarboxylic acid D41

(0. 0248 gyoanty/®B2720et hyl- 2-[ (2S) - 2- pi peri di nyl met hyl ] i mpdagzppdoo@6mppyri di ne
D4 (0.025 g) were reacted to afford the title conpound E5 (0.035 g). Ms:
(ES/+) mz: 419 (M+l). C25H30N402 requires 418. 1H NWVR (400 MHz, DWVSO d6) 6
ppm 8.33 (d, 1 H, 7.80 (s, 1 H, 7.40 (d, 1 H, 7.21 (d, 1 H), 6.99 (d, 1
H),6.75(t,1H),509-518(m1H)§ §“'8'7(m2H) 3.18 - WO
2010/ 072722PCT/ EP2009/ 067658 3. 29 2 H)/‘Z?ﬁ - 311 (m 2 H, 2.48 (s,
3 H, 2232 (s, 3H, 1.31 - 1.90 (m |6 1, 4-1.15(m 1 H, 0.44 -
0.54 (m 2 H, 0.21 -0.32 (m 2 H,

8-methyl -2-{[(2S)-1-(16- nethxl-?k[( rrethylethyl)oxy] 2-

Spyridinyl } carbony1l) - 2- pi peri hyl I'i m dazo[ 1, 2-a] pyri di ne (E6):
H3CChiral Followng a simlar dure to that described for exanple 5,
6-methyl -3-[ (1 - methyl ethyl)oxy] - 2{ pyri di necarboxyllc acid D39 (0.0234 g)
and 8-net hyl-242S)-2- piperidinylnme | i m dazo[ 1, 2-a] pyridine D4 (0.025 g)
wer e reacted to afford the title 10 clonpound E6 (0.041 g) V5. (ES/ +) n12

407 (M+1 6,  1H.N

8,36 (m 1o ot antdind helios ity Y e IR .

7.03 (m p-fiyorog-methyl-25[(89- -mpelldlpvlmeélye]emda@[ié qIpyriding P12/83 €4039' g, 65 (m

1 H), 2.83BTB(®E0EE 0458mmdl) 40 DPEAOH)S0 n?l, 8387 syma) in)anhyldr@ds BMF.(85 (m 6

H, 1.31 miwddstlfBd @ rddn ampEsa®beerdight. The reaction mixtures were evaporated to

R T L

HCChi r al FEHUS AYES A O Heth§ o %e raé?rﬁe ¢angratgei d D43

(0. 0|2r2ag d’mnﬁhzelo@ﬁudbslzczmgzrgraahy olbslacmgdl% (SR, t%%ﬁ;/l Balsmni with D%M@/Ieﬁ)ﬂ)s

gll E‘EX' vgd affarmé.gagiclﬁlﬁi buﬁeﬂEZ oseysag;delg yABHAAIR. QA5 ES ) 9/21439 ol t hen
66 WAHLL B 57-4 5 )mnu es

t Ur? w\é ]xlgyat %ﬁ%
o R e
DVF (0.5 i) le)d3 §813r8r1e(md\lé)r Risght-25 oM 4nds.a féhﬁl}ﬂa& fU(sNaHOC3

aqueous salssi.00 (027 H))0.8609148, @Hgled and the aqueous phase was extracted
with DCI\/I(2 x 2 mLl). The organic layer was filtered through a phase

ur 11 16q et & EamemEPAAY l orath el banlth el Bt e wi th

Cy/ Et0 AC mmdjlg}@}ypd)qnyl)%pmyldmyl]methyl}lmldazo[l ,2-a|pyridine (E3):

2-[((2S)-1-{[4-chl oro-3- (et hyl oxy) - 6- net hy1x 2- pyrdidi nyl ] car bony1} - 2-
pi peri di nyl ) et hyl ]-8-nmethylimdazo 2a] |nefree base of the title
conpound E7 - 63 - ”/

CH
® N

6-Methyl-3-[(2-methylpropylJoxy]-2-pyridinecarboxylic acid D42 (0.0263 g) was dissolved
in 1 ml of DMF, to the solution TBTU (0.0471 g, 0.147 mmol), DIPEA (0.110 ml, 0.629
20  mmol) were added and the solution was left stirring at room temperature for 30 minutes.
Then 6,8-dimethyl-2-[(25)-2-piperidinylmethyl Jimidazo[ 1,2-a]pyridine D17 (0.0255 g)
dissolved in 1 ml of DMF was added at 0 °C and the reaction was left stirring at room
temperature for 2 hours. The reaction mixture was diluted with saturated NaHCO; aqueous
solution and washed with DCM, the organic layers were washed with brine/ice and filtered
25  through a phase separator, the solvent removed in vacuo. The crude was purified by flash
chromatograhy (SP4, 25 M NH cartridge eluting with EtOAc 100%). The solvent was
removed in vacuo obtaining the title compound E3 (0.042 g). MS: (ES/+) m/z: 435 (M+1).
CasH34N4O; requires 434. "H NMR (400 MHz, CDClz) 8 ppm: 7.71 - 7.75 (m, 1 H), 7.64
(s, 1 H),7.02-7.09 (m, 2 H), 6.75 - 6.80 (m, 1 H), 532 -5.43 (m, 1 H), 3.45-3.74 (m, 2
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WO 2010/ 072722PCT/ EP2009/ 067658 (0.018 g), was obtained like white solid.
M5: (ES/+) mz: 427 (MWM+1l). C23H27C1IN4AO2 requires 426. 1H NVR (400 MHz,
DVSO- d6) wopprwv@228 - 8.37 (m 1 H), 7.81 (s, 1 H), 7.50CTtEP2M09iH7656. 95 -
7.03(m 1 H, 6.7 - 6.77 (m 1 H, 510 - 519 (m 1 H, 3.74 - 3.96 (m
2 H, 2.86 - 3.28(m 4 H, 2.43 (s, 3 H, 2.30 (s, 3 H, 1.31 - 1.89 (m 6
H, 1.09 - 51.19 (m 3 . To a solution of

2-[((29) - H){$43 cRI4Br(6n 3-HDe2RY I-6X8p) 6 -1nkL, ByoT-(2- . i2dtNipl 3 Elarbdh(s1$ 1D,

pi peri di nyilyirer oy (rh- BHeE Tyl .69 azeH), 2- a] pyri di ne (0.015 g) in anhydrous
DCM (1 m) was added HC11 Min Et20 (0.053 m, 0.053 mml) and stirred for

Cri tur a e xanle Syttt 1 S e oraerioa e BenD 25 et | on
and thé sqipaidinyniethyimidazdl2edpyridine (E4. The title conpound E7 (0.0155

g) was obtained like white solid. HPLC (wal kxup) :chimit = 4.18 mn. Ms: (ES/+)
mz: 427 (M HCL+1). C23H27C1LN402. HC1 requi’.’;@& 15Exanpl e 8:
yl

7,8-Dimethyl-2-{[(2S)-1-(16- hyl -3-TY 2- ropyl ) oxy] - 2-

pyri di nyl }carbonyl ) - 2-pi peridi ny] ] net byl | g dazo[ 1, 2- a] pyri di ne (E8):
CH3 6- Met hyl - 3[ (2- net hyl propyl)o
was dissolved 20 in 1 m of DW
mrol ), DI PEA (0.142 m, 0.814
stirring at roomtenperature for m nut es. Then

7, 8-di met hy1-242S) - 2- pi peri di nyl ngt hyl ] i m dazo[ 1, 2-a] pyri dine D22 (0.033 Q)

di ssol ved i of s added at C. t r.eaction. s Jeft

St e e o Nebults: Blapgiyir By R Res Rinytte i Rfol AT e Bt S0l 1 ut e
wi th sat ucADMF feenddsl G qiedls R bExsonmolomddNEERe@ndd np 0165 Hanpoly wercor gani ¢

I ﬁyer S Weneddsieahiate wattowhn@irieddoedBimindtése 8 adethfir B(@B)-2- phase separat or,
the sgqhvent , rj f.i ,

chr ong'? og??a\pﬁaﬁ. g@%@%@%ﬁ&z}ﬁ}ﬁﬁ% Hélqsé% ?‘ﬁ@j\?@t Jslfta g%?ﬁl%gg{&cn nea?ldol vent
vas. renovdi SHTIVERAS BRI HHE. DN &2 SmtisAAReY e 4Bd i TN | £5/ +
m z: 435 (Was1kenOporgulind 2f P&ddi Tlas orBaic splutinvRyas 408hadHrith CDdd Nagl(Epm 7. 80
- 7.85 (Maqileodkhturafodosdlftidn, dridd) oveBNAH O, ahhddro(ifildrdd)and@oA&ntraRd dadérm 1

H ., 533 008 d Byndss e rdsipfng cridd proilldt rifid B9 MasiBetomb , 2.93
(s, 3 H), (gioﬁii@%@lhﬁﬁ & %ﬁ@ gl f% M ?égéﬁfﬁi?g 0. 90

¥
(m 6 1§_|) _ gmn size 25+M, using EtOAc as eluent .%t C/as recov
2- { [ (2S) - ToupGuifd 3y 6. Gr pYISnBiSHY) nax §97 Btirbh BydHsN Sy méqiinay #0 HPOVIR1) -
352- pi per i(mmwﬂzr,mm(b}(;%z@ i ' bylsonhdazol 1,72~ @y, dimge cdroehingr4 de
(E9):  WOLR048694247aP ¢ HESS80Y REAE28), 2.89 - 3.26 (m, 4 H), 2.38 (s, 3 H), 2.08 -

2.27 (m, 3 H), 1.13 - 1.88 (m, 8 H), 0.80 - 0.95 (m, 3 H).

]-2-pyTidinecarboxylic acid D42 (0.034 g)
e solution TBTU (0.061 g, 0.190
were added and the solution was |eft

20
Example 5: 2-{[(2S)-1-({3-[(Cyclopropylmethyl)oxy]-6-methyl-2-pyridinyl}carbonyl)-
2-piperidinyljmethyl}-8-methylimidazo[1,2-a]pyridine (ES):

MG, Chiral
N
Y
A/ S
o N
| AN o
=N

Following a similar procedure to that described for Example 4, 3-

25  [(cyclopropylmethyl)oxy]-6-methyl-2-pyridinecarboxylic acid D41 (0.0248 g) and 8-
methyl-2-[(2S)-2-piperidinylmethyl]imidazo[ 1,2-a]pyridine D4 (0.025 g) were reacted to
afford the title compound ES (0.035 g). MS: (ES/+) m/z: 419 (M+1). C,sH39N4O, requires
418. "H NMR (400 MHz, DMSO-ds) & ppm: 8.33 (d, 1 H), 7.80 (s, 1 H), 7.40 (d, 1 H),
7.21(d, 1 H),6.99 (d, 1 H), 6.75 (t, 1 H), 5.09 - 5.18 (m, 1 H), 3.74 - 3.87 (m, 2 H), 3.18 -
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CH, 3-[(Cycl opropyl net hypoxy] - 6- et hyl - 2- pyri di necar boxylic acid D41
(0.0302 g) was dissolved in 1 m of DVF, to the solution were added TBTU
(0.0547 gwoanwio2meaol ) and 5D PEA (0. 127 m, 0.730 nmol pcamep2a&oloetesdHn was

|l eft stirring at roomtenperature for 1 hour. Then

7, 8-di met hyl-2-[ (2S) - 2- pi peridinyl met hyl ]i m dazo[ 1, 2- a] pyri di ne D22 (0.0296
g) dissolved in DVF (1 m), was added at 0 C and the reaction was |eft
stirring étz%(ﬁbrﬁﬁhﬁﬁér-a& @n.f20), 2.4%d8r SH), Th2 6o Vant-3had . Pémpdd. i A4vacuo
and the crude wag K 0i4ki-ed54m,f ax0. Z:Ihr(mmm,glﬁphy (NH 25 M cartridge

el uting from Q/ 80% EtO0Ac 20% f or to 10Et OAc 100% . The fractions

[Ceyct opr 459 %%ms%y‘%”ﬁ@ﬁﬁ{i‘ﬁ@nﬁfwﬁ | AR B>

car bon§l )-pZ’r!dllpé}cﬂnbmyl)}%‘Bimylﬂ}nyllm@hylﬁnnéaMI,P-ﬁimnh{le_(@)a] pyridine free
base of the title conpound E9 (0.044 g). C (wahRlup): rt 3.53 mn. M
(ES/+) mlz: 434 (M HC1+1). CZ6H32N4021 r equi 433. 1H NI\/R (500 MHz,

DVSO- d6) 6 ppm 8.20 (d, 1 Hye 7 1, 7/1 -7.41 (m 2 H), 6.67 (d,
1 15H), 5.02 - 5.20 (m 1 H), 87 [(m» 2.82 -3.31 (m 4 H),
2.18 -2.50 (m 9 H), 1.00 - 1.88 045 0.53 (m 2 H), 0.18 -0.31

(m 2H. 2- { [(29-1-( {3 - [(cy Iopropyl nmet hyl ) oxy]
-6-net hyl - 2-pyridinyl 1 carbghy¥y*2-o

pi peridinyl] methyl}-7, 8-di metthyLim dazo[ 1, 2-a] pyri di ne (0.042 g) was
dissolved in Et20 (1 20 m), t® the solution was added dropw se HCl in Et20
(1 M, 1.000 mml) The m xturewwas left stirring for 15 mnutes, the

sol vent esﬂnﬂﬁ%ﬁ&ﬁ#e‘ﬁ?lh‘lﬁ&es%eﬁ% 3%%% &?f[(t 0 Et20. The

o 1 e e o ESpHerodslC e DR OSagii vos abd

1H NMVR (4®@emdmylrwm1$@1d&)o[ﬁ2*@ﬂnmﬂmaz4 (0025 @.werd rddpted 8o Bford tBe fitde (m 1
H, 7180 <oy &énc{ olod) o). sl S/+7m5z5407T(M31)'%24@01\144)216?1@2406711H1\1MR 2. 95
o el -d6)2)8 pim &80 %58 mt B 780601 HHM.3¢ - s (f, hy;, ©

2- [((25) 17211[@1]D B Bx?/)%éﬂﬁsréﬂ?y@ 72 B0 @ hy1} 8B boraA (.3 H), 4.54 - 4.65

30pi per i di(myll Hyel Ry 1B-29,(8x, dithe HOI(s, 3 233 1.3 H).pyd1i di.8& (thy@Hachl br i de
(E10): W@ 2OK0/60qR722PCT/ EP2009/ 067658 CH,

3- (EtIT | oxy) - 6- rret hyI 2- pyr| d| necar boxyl ic acid D37 (0.0264 g) was
dissolved in 1 sol ution were added TBTU (0. 0547 g, 0.170
nol ) and E3ppiple Z-Oziﬁ_@s)njr {[46071990 Aripthyloxylio-methelod-priidwyllearbpeyli-2st i rri ng
at room t qipeidihylyraethel-Simbthylimiddwefl ,Z-afpyridine hydrochloride (E7):

5di met hyl-2-[(2S) - 2- pi peri di nyl met hyl ] i m dazo[ 1, 2ni@] pyri di ne D22 (0. 0296 g)
dissolved in DVF (1 ml), was added at 0 C an e reaction was |eft
stirring at roomtenperature far e splvent was renoved in vacuo
and the residue purified by fl (NH 25 Mcartridge eluting
fromCy 80 % EtOAc 20 % for 2 00 %9. The fractions were
col l ected, the sol vent renowed tailping 2-[((2S)-1- 10{ [3

- (et hyl oxy) - 6- net hyl - 2- pyri di n ]lca bonyl} -2-pip eridinyl)methyl] -7, 8-

4-Chloro-3-(ethyloxy)-6-methyl-2-pyridinecarboxylic acid D43 (0.022 g of the crude

20  material obtained in the Description 43) was dissolved in DMF (0.5 ml) and were added
TBTU (0.0459 g, 0.143 mmol) then DIPEA (0.107 ml, 0.613 mmol). The resulting mixture
was stirred 30 minutes at room temperature. To that solution was added a solution of 8-
methyl-2-[(2S)-2-piperidinylmethyl]imidazo[ 1,2-a]pyridine D4 (0.0234 g) in DMF (0.5 ml)
and stirred overnight. DCM (3 ml) and a saturated NaHCO3 aqueous solution (2 ml) were

25  added and the aqueous phase was extracted with DCM (2 x 2 ml). The organic layer was
filtered through a phase separator cartridge and evaporated to obtain a yellow oil which was
purified by flash chromatography (Biotage SP4, NH 12+M column, eluted with Cy/EtOAc
from 100/0 to 40/60). 2-[((25)-1-{[4-chloro-3-(cthyloxy)-6-methyl-2-pyridinyl]carbonyl } -2-
piperidinyl)methyl]-8-methylimidazo[1,2-a]pyridine free base of the title compound E7
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di mret hyl i m dazo[ 1, 2-a] pyridine the free base of the title conpound El O
(0.0374 g). HPLC (wal k-up): rt =3.24 mn. M5 (ES/+) mz:. 408 (M+l).
C24H30N4AORORenui7e2e 407. 1H NVR (500 MHz, DVBO d6) 6 ppmrC3/EP0OB67638 H)

7.68 (s, 1 H, 7.12 - 7.43 (m 2 H, 6.65 (d, 1 H, 506 - 5.14 (m 1 H),
3.93 - 4.06 (m 2 H), 283- 325(m 4H) 239(s 3 15H), 2.19- 2.29(m
6H),129-185(m 20- 1.

2-1(( 28) 1001 Be) Wh?‘b@b@?@ I@Wbttmﬂlld@@ﬂis#hwz] 437 BdnY CoRLpfi1pe®i di nyl ) met h
yl]-7,8- déquchyid. llfHdeﬂR[(lO(ZMI@DMSO%)(S@pB&SES g¥.3%am, diEpsDRY € 1im), Et 20 (1
Ime12t sHtcllrlrlrg)E(tszft) ]609ﬁg 763;‘9 Zé:g d?qi dgq)@vmssl (ﬁ{'lqi hgﬂ] é?rﬁewamgs
removed aﬂ@*gﬁg T g 3E§(ag Iﬁbgﬁgé (fﬁ%gglﬁfkhlgfﬁﬁ %ﬁ @%Tld was
dried dbtdiWi(my3the title conpound El (0 0371 g). HPLC (wal kup): rt = 3.22
mn. Ms: (ES/+) mz: 408 (M HCl1+1). C24H30N402 HCl requires 442. 1H NNR

(400 e, NEQI%) @zgagg)lwal s By % gkl ). 788
8. 22 1 g sy gl 4 2
H, 2(215 piperging hnetiglf-§gethylimidazol3 2sgpyrd i imaghydroug PCM(1 1@?) ,(ml. 02
- 1.18 (mwas a&ﬂed HElaihdvl i@ ExA0 (0.053 ml, 0.053 rnrnol) and stirred for 30 minutes. The solvent
7, 8- dijpet ksl ré@nbdvcd 29icrkeddcbd &d%yé andt-théH @iRrhieX WithAnRydroehl Byd [ canbary| } -

2- pi peri di Ellb, Ellc
2:pipert Ofgpcga;%g @@ggg{ %ég%&%ﬁlaghg&u%ﬁ&%bédogra&sre( Fd e
6 Met hyl - SOPBPEBVE 6150 et avtavediboriits wlide HELBA w2 (koumort =¢y 18

di ssol ved Ni$: (EG/ﬂ“)inﬂ@MZDI‘(lM -HICb+1)h€1:8loiINkOrHTBEQuitd3.4689 g, 1.835 mmol ) and
DI PEA (1.374 m, 7.87 nmol) were added. The reactlon was |eft stirring

d 2
51 (25)22- 3‘563}@%? St Rl od RSN o9-o) vas added
and the r ®X¥idi qy@fi/pmerlﬂmyhlglez Yidida W%‘“]WH’@ 8o(E®Bnt was renoved in
vacuo and the crude was purified by flash chronmat ography (SP4, 40M NH

cartridges eluting fromCy 80 % EtOAc 20 %o Et®Ac 100 %9. The fractions
were collected and the solvent renoved in va obt ai ni ng
y)

7,8-di met hyl-24((2S)-1-{[ 6-net hyl - 3-¢proppyh 2-pyridinyl]carbonyl} -2-
10 piperidinyl)nethyl]imdazo[1, 2-a] di free base of the title
conmpound Ella (0.250 g). HPLC (walk-up): rt = 4.5 mn. C25H32N402 requires
420. 1H NMR (400 MHz, DMSO dg)<6 21 (d, 1 H), 7.69 (s, 1 H, 7.12 -
7.45 (m 2 H), 6.67 (d, 1 H, 50 -6.16 (m 1 H, 3.71 -3.99 (m 2 H,
2.81 -3.27 (m 4H, 2.20 -2.46 (mQ H, 1.21 - 1.89 (m 8 H), 0.83 - 0.95
(m 3 H. 15 O her fractions were coltected separtely obtaining after
renovi ng tehecthol- Ymtmgthﬂpﬁﬁpm%pm] 12-—p}21@(1ié8érbdxyli{c afid-Dat (0)034 $) was dissolved

- (propyl o nﬁoﬁ "2, 0,190 mmol), DIPEA (9142 ml, 0814

pi peri di ny t -a ree base 5 tle conpound

B Ib (0. \9%/ &1%1Egﬁfwon’é§%19%f2\‘k}&?)§ baifves 20, 1H
NVR (400 mhzn 7@&@@6@6’)- iﬁé)ﬁmm@dznyhp@thylllmazom ,B8]pyeding DA (0. (?3312) - 7.45
(m 2 H, d@s@ﬂe({ﬁﬁ,l ﬂalbf)Dl\@\Q??sadd&i 30 Uﬁndlhd’ﬁeactﬁnmas-léﬁ ﬁﬁnﬁ tr80rh|) 2. 81

. 3 27 ( m t%]‘éjr%t 81(2)2 i{ h! é;é;c 0 *1xtgrre s ﬁ%w{hr%atuga g‘&@ a queQ)}li
car boﬁ;ﬁ } Solzltwlzé{ﬂf @J?E Prgamccl%%é[ Y(er wt%w lred. 504
mol ) was thibsgod plede sqpaﬁt@()th@ Bolvent removed in vacuo. The crude was purlﬁed by flash

chromatography (SP4, NH 25M column, eluting with EtOAc 100%). The solvent was

removed in vacuo obtaining the title compound E8 (0.0485 g). MS: (ES/+) m/z: 435

(M+1). CasH34N40; requires 434. "H NMR (400 MHz, CDClz) 8 ppm 7.80 - 7.85 (m, 1

30 H),7.64(s,1H),6.95-7.17 (m, 2 H), 6.48 - 6.56 (m, 1 H), 5.33 - 5.42 (m, 1 H), 3.54 -
3.75 (m, 2 H), 2.93 - 3.42 (m, 4 H), 2.53 (s, 3 H), 2.49 (s, 3 H), 2.31 (s, 3 H), 1.50 - 1.91
(m, 7 H), 0.77 - 0.90 (m, 6 H).

Example 9: 2-{[(25)-1-({3-[(Cyclopropylmethyl)oxy]-6-methyl-2-pyridinyl}carbonyl)-
35  2-piperidinyl]methyl}-7,8-dimethylimidazo[1,2-a|pyridine hydrochloride (E9):

-64 -



m), to the solution HC1 in Et20 (2 m, 2.000 nmmol) was added dropw se, the
m xture was |left stirring for 30 mnutes then the solvent was renoved in
vacuo andwoOhelwsizdue was treated with Et20. The solid wa3/mEprécmecIsngler
vacuum obtaining the title compound Ella (0.299 g). HPLC (wal k-up): rt =
4.44 mn. C25H32N402. HO requires 457. 1H NVR (400 30MHz, DMSO-d6) 6 ppm
14.21 (br. s., 1 H, 857 - 879 (m 1 H, 7.86 - 8.18 (m 1 H), 7.10 -
7.51 (m 3 H, 5,19 - 5,31 (m 1 H, 3.76 - 3.93 (m 2 H, 2.63 - 3.72 (m

4 H, 2.30 - 2.58 (m 9 H), 1.22 - 2.03 (m*s8 Hficni@. 72 - 0.94 (m 3 H).

7,8-Dinmethyl-2-[((2S)-1- { [6-nethyl-3- (prop y)-2-pyridinyl] carbonyl}

-2- 35piperidinyl)nethyl]im o[1 ] pyE ney(0.223 g, 0.530 nmol) was

di ssolved in Et20 (5 m) and ( m , 1Q solution HC1 in Et20 (2 m,

2.000 mmol) was added and the 67 -} 2010/ 072722PCT/ EP2009/ 067658

m xture was left stirring for 30\m £S. The solvent was renpved in vacuo

and the residue was washed seveyarsitinmes with Et20. The solid was dried

under vacuum at 40 C overnight @btgi ning the title conpound ElIb (0.266 g).

HPLC (wal k-up): rt = 4.40 mn. H32N402. Hd requires 457. 1H NVR (400 MHz,

DMSO-d6) 6 ppm 14.21 (br. s., 1 H% 58.57 - 8.79 (m 1 H), 7.86 - 8 18 (m

1 H, 7.18-{Cyelpko ymnet%y xy]%-thSthyl-BipFHdifeBarbbx o achi BAI (0. (8309%) Wk 2

(2) gf{ - 3. @ T ‘21? tﬁ 5@4 &thdederzﬁJ(o 65875, 070 GarkBiy alt 72 -
(m

[ 6- met ﬁy| Dip 61,(86 783% 7%}/ Hie )&nﬁ§plPtl%W6§)]ﬁ§|s}1mng at room temperature for 1

10pi per i dihoyt. et h@’rd]lmnthszlla&-{ﬂm) 2-pgiepiginythatiey HiBidagal 1 t2-Bpyid igOD25 €.02%6was

added to % 8rssdibélﬁh|1DMF %r Eﬂﬂ%)as ddded of 6 @Eﬁchﬂﬁle @ﬁ&mwbawﬁ%wwn@ nyl ]

((:gr gggylgi tef‘rﬂ%er %rar gLy &f )'I%[% P(Iérllt'wrgsqrgmgie%i ifT V%l nd gne c?u(l_'eﬁv%asfp%uﬁe(ﬁ)

r'émve t he

resi dual tﬂaalz:@gomtog@pmé@ﬂ% 25 M s3Hisiee slutipg fiog @b%@uﬁ@@l @0 for 2549 19) . HPLC
(wal k10p) EtOAc0a%5 A heifracti @R5+32 ded R2tcHiGhe setgent rasovés dbtalfiddH2 NIURS(-4aQ3-VHz

DVBO- d6) - §(cResprd l%iletlfyllbbxy]%-me‘éhym-v gﬁdl%?l}(targongf% A- eﬁdl l]mgthgr@:' 88.18 (m 1

, 0 - 2.63
% 77t bt gl ol Sl gy o3 O3

3 H). TBI58 mip: MS: (ES/+) rn/z 43 (M-HCHI) CaeH3;N405l requirés 433, "H NMR

8- Fl uor o- ZSQ(IMH&), DMSQ Gk byt & B) (dpt dDyT.000ys), 1 21)p ¥ il di7oil (he 2rHBR BYHT7Hd 2

o Net ol S0P pas L A o oAl e e B R S8 g gl @ O

di ssol ved D#\)/@/% Xyn%‘ a%y Q\g gﬁﬁxﬁ};%T@ﬁ@mS% g, 0.111 mmol) then

Dl PEA (0. 117 m, 0.670 mmol). The resulting mxture was stirred 1 hour at

g o ]9|m t enper {3[(28)6 ({TQ(ctyElapropﬁhwthyd))BXWQ(SnﬁdﬂBd paridinyls edrbdrydy2-of f
uor o- 2; o

he ot de i eﬁg@ ;1% Uggf}eis &hpmﬁfaxid ma Enle (gnai )’&/hg&l%%l@a i ﬁtzg?(g g

t t'al ne tirred
for 22 §°115(§R/l

ARV & e&%ﬁqp&}s B 0E éiﬂ (D SEeBIET BAS ver ¢
added and lefhetirgag ég 4§ nphetse theessvenrt wacreg@ved antd tbowsidupwaghed agnceal timesr  was

filtered tiifoRtgh. Ehe¥0H8 6/as éR&d GBtaihingalid titlcd@enpanad BY apo4aingyl HRL.(O@tak-n a
yel | ow oi Iupwggg‘smnpuri fied by flash chromat ography (Biotage SP4,

MS: (ES/A) m/z: 434 (M-HCI+1). CasH2,N40»-HCl requires 469. 'H NMR (400 MHz,

25  DMSO-ds) 6 ppm 14.23 (br. s., 1 H), 8.59 - 8.74 (m, 1 H), 7.90 - 8.14 (m, 1 H), 7.11 -
7.55 (m, 3 H), 5.14 - 5.32 (m, 1 H), 2.55 - 3.88 (m, 6 H), 2.30 - 2.53 (m, 9 H), 0.93 - 2.07
(m, 7 H), 0.11 - 0.68 (m, 4 H).

Example 10: 2-[((25)-1-{[3-(Ethyloxy)-6-methyl-2-pyridinyl]carbonyl}-2-
30  piperidinyl)methyl]-7,8-dimethylimidazo[1,2-a]pyridine hydrochloride (E10):
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30 NH, 12+M colum, eluted with 35 CV of Cy/EtOAc from1/0 to 2/8 and then
with 15 CV of Cy/Et0OAc 2/8).

8- f | uor 0-RO[20(0282722- { [ 6- met hy1- 3- (propyl oxy) - 2- pyri di nyPLTarhaaypdics -

pi peridinyl)nmethyl]imdazo[1, 2-a]pyridine the free base of the title
conpound E12 (0.0332 g), was obtained as white solid. Ms: (ES/+) mlz: 411
(Mrl). C23H27FN4O2 requires 410. 1H NMR (500 Mf, DMBO-d6) 6 ppm 8.36 (d, 1
H, 7.92 - 7.98 (m 1 H), 7.40 (d, 1 H), 357.2 (Cﬂra'll—l) 7.06 - 7.12 (m 1

H, 6.74 - 6,85 (m 1 H, 507 - 518 (m 1 \ 3.74 - 3.96 (m 2 H), 2.88
- 3.28(m 4 H, 2.39 (s, 3 H, ¥a295n-1 (n)/8H),0.83-0.92(m 3 H.
- 68 - WD 2010/ 072722PCT/ EPP009/067458 ol uti on of
8-fluoro-2-[((29)-1-{[6- matm 3-(pro 0Xy) - 2-pyridi nyl ] carbonyl } -2-

pi peri dinyl)met hyl | i m dazo[ 1,
was added HC1 1 Min Et20 (O.

dine (0.031 g) in anhydrous DCM (1 m)
) °The resulting mxture was stirred for
30 m nutes and then the 5sol v@nt s renoved under reduced pressure to
obtain a solid, which was tritw@ted with Et20 (1.000 nl). The sol vent was
renoved by suction to afford theltitle corrpound E12 (0.0383 g) as white
solid. HPLC (wal k up): rt 3.26 Hin. (DS/+ mz: 411 (M HC1+1).
C23H27EN4AGA 0¥y8 eihyl- Zf@andlllg@(lggﬁyﬂlé aq_lg 37 (0:0264 g) was dissolved in 1 i of

8- Fl uor o- DNIF(3%he dol(tidr weichydlieSTBTL-(0W5HY kp0. Oy mhaxtydndDIPEA (0.127 ml,

pyridinyl log r()%%%)ang't@ PRIHor eItk bt AotPR: %ra%lr@]f&ylr bl "Ehen 7.8-

hydrochl or

Fol | ow? ng PSP HrIPS yP g sty Highi s L e %D&%% g?élwsolaﬁ"m

6- met hyl - 2YIF21 nnlsmtsragidqdr%@yﬁ)@xdﬂle maghjan wislet atineyt Feonatsimpendurefor 023 g)

and 8- f | usriwuds: [rﬁ@&)lvé’nt vqms@ahbcbdnwvaatdaﬂd]thdz residiaz plidfiedt e fyshi di ne D9 (0. 026
]; . of dt ge , citdiffo ﬁ%ge tl%E%roﬁz ¢R0RLI BB AD 20 16r 5 8RELED O

ﬁet ﬁ;l pr o ﬁ%gl ° ere col cted the Solvent removed obtaining 2-[((2S)-1-

car bonQl ) -{£3- (ﬂﬂpﬂm}dtéﬂmﬂhﬁbﬁwhﬂmm‘l]@mb@pi} -2-pafpquidinydinmshytlh@.8f r ee base of the

title conpavedylEhilacs]1 2228y idine WRLESe babe O_f tﬁe gde %rﬁpotﬂﬁl&&lmmﬂﬂ gyl: 425 20

Mrl). C2 1 33 -
(M) < %F&af?é b?gwﬁ% nﬂﬁ“M dﬁ ( dH are%ilﬂr @/ﬁ _
7.11 (m 1H, rﬁ 1)5 3 23%9(nr12
H, 2.89 6.69 506 . 144t 06(@ 3gD), _%8 2312%%@1;%0 26%4% 3 0. 93
(m 61[51)_H),2.19 9(rn6H)129 85(rn6 %, 1.20 - 1.26 (m, 3

2-[((2S5)-1-{[3-(cthyloxy)-6-methyl-2-pyridinyl Jcarbonyl } -2-piperidinyl)methyl]-7,8-
dimethylimidazo[1,2-a]pyridine (0.0355 g) was dissolved in Et,O (1 ml), HCl in Et,O (1
ml, 1.000 mmol) was added dropwise and the mixture was left stirring at room temperature
20  for 15 minutes. Then the solvent was removed and the residue was washed several times
with Et,O. The solid was dried obtaining the title compound E10 (0.0371 g). HPLC (walk-
up): rt = 3.22 min. MS: (ES/+) m/z: 408 (M-HCI+1). C24H3N4O,-HCl requires 442. 'H
NMR (400 MHz, DMSO-ds) 6 ppm 14.21 (br. s., 1 H), 8.52 - 8.78 (m, 1 H), 7.88 - 8.22
(m, 1 H), 7.08 - 7.62 (m, 3 H), 5.19 - 5.33 (m, 1 H), 3.87-4.14 (m, 2 H), 2.65 - 3.70 (m,
25 4H),227-255(m,9H),1.29-2.01 (m, 6 H), 1.02 - 1.18 (m, 3 H).

Example 11: 7,8-dimethyl-2-[((2S)-1-{[6-methyl-3-(propyloxy)-2-pyridinyl|carbonyl}-
2-piperidinyl)methyl]imidazo[1,2-a]pyridine hydrochloride (E11a, E11b, Ellc):
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25Fol lowing a simlar procedure to that described for exanple 12, starting
fromthe free base 8-fluoro-2- {[(25)-1-(

{ 6- met hylwB-2p10d7eeehyl propyl ) oxy] - 2- pyri di nyl } car bonyl1PCZAEP2009/067658

pi peridinyl ] met hyl I'i m dazo[ 1, 2-c] pyridine (0.021 g) was obtained the title
copound E13 (0.0258 g). HPLC (walk up): rt = 3.58 mn. M5 (ES/+) mz: 425
(M HC1+1). C24H29F1\ 1402. HC1 requires 460.97. 30 Exanple 14:

H

2-{[(2S)-1- (13-[(Cycl opropyl met hyl ) oxy] - 6- nex hyl ~P¥pyri di nyl | car bony1) -

2- pi peridinyl]methyl}-8-fluoroimda 1,2-§i§§§%dine hydrochl ori de (E14):
WO 2010/ 072722PCT/ EP2009/ 0676 E?%l:iﬂﬂ:i@ a simlar procedure to
that described for exanple 12, (3- . X

[ (cycl opropyl net hypoxy] - 6- net hyl*: 2- pyri di necarboxylic acid D41 (0.023 Q)
and and 8- fluoro-2-[(2S)-2-pipepidrnyt net hyl ]i m dazo[ 1, 2-a] pyri di ne D9
(0.026 g of the crude 5materi al ined in the Description 9) were reacted

to afford the free base of the t e conpound E14 (0.031 g). UPLC rt =
0.79 mn. peak observed: 423 (M+1)), C24H27FN4D2 requires 422. 1H NVR (500

MHz, DVBO- d6) .6 8.36.(d, 1.H,.7.93 -.7.97 W 7.38 . ,

D (o p s PRFobngeg pmiaingeppiodt paia D gy o wid iporiggbTo my o
1 H), 3.7DMF3ogls fohtion THHTU 0.880 g, 3.838 nimel) 4andHPIPEA @837d4sml, 3.8F)mmal) ogre 1. 87
(m 7dH), 20de& The dQELIEWAsiTeft Birtthg ufde2 X, -atrBospBert Mdr 12hdd) thehild-Oimicigyl-a- si m |2 ar

roceddre - 1. X : r Se Z-
{ [(25 -1.5@-2%?@?%& %ﬂ?i‘g;}? %@g@%ﬁ DTS @%%Sra?ﬁ%&n (e R
car bony1) Y5 I¢j} N T Fchy By SVEIRIVP 57T 9 Facue apg BT ifiends 0. 029 g,
0. 069 nmolipprifiadbyofashichednaldyrirghyt(SP4, & 0ybNploward d&s 41D gGR6 Oy §9 %o:HROSc( wal k
Zgé: g( a;éﬁé@@% BiOnc N8 %%§. Be fihctidng wALbl lobledaildthy solledt i bNAGR vided equi res
6, 7- Di et h ‘% Fapehyl MGl o ooy - (Lo s s iy garonyly-2-

oyr i dilflyl st g%%ez 1]5111(6%%[5?1?}9%%@?%ﬁgl}gtﬂtgggnggﬁg FaIH©250 9)

hydr ochl oHRI&E GOELS): 1t = E5HNIGH, 25H3:N40, requires 420. 'H NMR (400 MHz, DMSO-ds)

6- Met hyl - | -pyr i di ' ' 2 1
A e R R e e ey
DI PEA (O.IQB‘ 0. ﬁﬁ%?) were ‘auded” %hé FEA O viets 1 6F 121$E3ing for
1 hour, tHReR €98 tirkhy1- 2

15

Other fractions were collected separtely obtaining after removing the solvent 7,8-dimethyl-
2-[((2S)-1-{[6-methyl-3-(propyloxy)-2-pyridinyl Jcarbonyl } -2-
piperidinyl)methyl]imidazo[1,2-a]pyridine free base of the title compound E11b (0.223 g).
HPLC (walk-up): rt = 4.44 min. CasH3N4O5 requires 420. 'H NMR (400 MHz, DMSO-ds)

20 dppm&8.21(d, 1 H),7.69 (s, 1 H), 7.12 - 7.45 (m, 2 H), 6.67 (d, 1 H), 5.07 - 5.16 (m, 1
H), 3.71 -3.99 (m, 2 H), 2.81 - 3.27 (m, 4 H), 2.20 - 2.46 (m, 9 H), 1.21 - 1.89 (m, § H),
0.83-0.95 (m, 3 H).

7,8-Dimethyl-2-[((25)-1-{[ 6-methyl-3-(propyloxy)-2-pyridinyl|carbonyl } -2-

25  piperidinyl)methyl]imidazo[1,2-a]pyridine (0.250 g, 0.594 mmol) was dissolved in Et,O (5
ml), to the solution HCl in Et,O (2 ml, 2.000 mmol) was added dropwise, the mixture was
left stirring for 30 minutes then the solvent was removed in vacuo and the residue was
treated with Et,O. The solid was dried under vacuum obtaining the title compound E11a
(0.299 g). HPLC (walk-up): rt = 4.44 min. C2sHzN40,-HCl requires 457. "H NMR (400

30 MHz, DMSO-ds) 6 ppm 14.21 (br. s., 1 H), 8.57 - 8.79 (m, 1 H), 7.86 - 8.18 (m, 1 H),
7.10-7.51 (m, 3 H), 5.19-5.31 (m, 1 H), 3.76 - 3.93 (m, 2 H), 2.63 - 3.72 (m, 4 H), 2.30
-2.58 (m, 9 H), 1.22 -2.03 (m, 8§ H), 0.72 - 0.94 (m, 3 H).

7,8-Dimethyl-2-[((25)-1-{[ 6-methyl-3-(propyloxy)-2-pyridinyl|carbonyl } -2-
35  piperidinyl)methyl]imidazo[1,2-a]pyridine (0.223 g, 0.530 mmol) was dissolved in Et,O (5
ml) and DCM (1 ml), to the solution HCl in Et,O (2 ml, 2.000 mmol) was added and the
- 67 -



25[ (2S) - 2- pi peridi nyl met hyl ] i m dazo[ 1, 2-a] pyri dine D27 (0.0263 g) in DV (1
m ) was added. The sol vent was renoved in vacuo and the crude was purified
by fl ash wonomatengeaphy (SP4, 25 M NH cartridge el uti ngPCraPe@y/ 086590 Et 0AC
20 % to EtOAc 100 % . The fractions were collected, the solvent renoved in
vacuo obtaining 6,7-dimethyl2- { [(25)-1-( {6-methyl-3
(2-met hyl propyl ) oxy] - 2-pyridinyl} carbonyl)-2- WO

2010/ 0727 23RO Erlofi 91ioBizde83 Pnpatds d pyHo]vent Wl remavatbinopauopand]thgickidbie t he
free base vek viakleedisetdral tinsspatnBt, @1 Bhd 1i04ks dicdendrr pﬁﬂuﬁmyﬁ Kb ool @aight HPLC

S R R T

2 75 55 387 (879 anH) H). 2. &o- §-48 (18, H), 21®77.64 (m33 H), 5.29 18.3(4m, :l;Ha) 3. 7@ 25 -
1.94 (m 733 m0299), 03 -8. 1) (m,6 Hy, Di3vethyd ar-9 H),[1(25) 2.03 (m, § H), 0.72 -

{6-met hyl 4 r#s]f hyl propyl ) oxy] - 2- pyri di nyl} carbonyl) - 2-

pi peri di ny?% ’hyl1i m dazo[ 1, 2-a] pyridine (0.039 g, 0.090 muvol) was

di ssolved in HC1 in 10 Et20 (1 m, 1.000 nmol), to the solution was added
HCL in Et 28-Dimethyl-2L[((30- 1r{foin)ctigrd-(phmytixy)-2pgridiagl |[dagfanygtd-rri ng for 15

m nut @. PRRAdINBMSHy ﬁﬂ&iazwﬁzr Me@ HQO smcmmb@(m%é Devdsadisie rashed

sever al tldr(ﬁ% %11 R&ﬁ 0 QﬁIet ?gadﬁlo%& § t| tle corrpound E15
(0.043 E ? %% idl reqw res 471. 1H
NVR (400 eeridpyene sl mel %&]pz@d(nerC@althlﬂW thesqtig wag lgff undgr 93 (s,
1 H), 7.74&agwm 4t 36)°C ofethieht @ retBoverthe Rsidjal tﬁcdsébf-soﬁelﬁdobtmnglhd-t)tle 2.71 -
3.90 (m Qoﬂﬁbou&i 12141c (03459). (HPLCg(lek-uﬂ) 214, szngz 90, R DY HCPrcGbires 4794 (M

6

S?hlo?ozgm Iﬁ”j 20t 8Py rref‘nbrlﬁ 8 Tl hyfmol H), 7.86-

pyri di nyl Be (Hbrlﬁ} TA0pi %@h né r&hﬂ?ﬁ*ﬂﬁﬁ 8%1%18[%}12»2&?%)3/? i7di ne
20hydr ochl(og # @B, 2.806):58 (m, GH), 122 2.03 (rn 8H) 0.72 -0.94 (m, 3 H).

3-[(Cycl opropyl net hyl ) oxy] - 6- met hyl- 2- pyri di necarboxylic acid D41 (0.017 Q)

then' D AR P SR U @SE-Se@S P Eoraab i R tRudsanahd g 1 hour
at roéhh té!mﬂhﬂﬂ)léeth]’limzl&l@ﬁdl Zyﬂpmlqh@ﬁ hmgpchhww (B12p| uti on of

3-chl oro-8-nmethyl-2-[(2S)-2- piperidinylnethyl]i®ieazo[ 1, 2-a] pyri di ne D29
(0.022 g, of the crude materjal obtained ig‘i%mscription 29) in DWW (1
t

m) and stirred for 2.5 hours. and aq aturated sol ution of NaHCGO3
wer e added and t he aqueous phase S tr ith DCM The organic |ayer
was filtered through a phase separatipr Tartridge and evaporated to obtain a
30 yellow oil which was purifie ash chromat ography (via Bi ot age SP4,
NH, 12+M colum, eluted with fEt| Ac “from 100/ 0 to 30/70).

3-chl oro- 2- {[(28) 1-({3- [(cycl bpyl met hyl ) oxy] - 6- net hy1- 2- pyri di nyl }

car bonyl) - 2- pi peri di nyl ] met hyl } 8 met hyl i m dazo[ 1, 2-a] pyri di ne free base
of the title conpound E16 (0.012ng), was obtained |ike brown solid. NS
(ES/ +) ni £-M4t3l-§KpopyloAzHAITiNGRoedigiacidD450.021 HgBEaNkiFolsd Gn IINEE (1

DVBO- d6)  énlppia $et@4ddedSTEOU (08 58Lg ). 111 midiél) theh IBBEAN. 1171, 0.67@&nol)/ . 22

The resulting mixture was stirred 1 hour at room temperature. To that solution was added a
25  solution of 8-fluoro-2-[(2S)-2-piperidinylmethyl Jimidazo[1,2-a]pyridine D9 (0.026 g of the

crude material obtained in the Description 9) in DMF (1 ml) and stirred for 2.5 hours. DCM

and a saturated NaHCOj3 aqueous saturated solution were added and the aqueous phase was

extracted with DCM. The organic layer was filtered through a phase separator cartridge and
evaporated to obtain a yellow oil which was purified by flash chromatography (Biotage SP4,
30  NH, 12+M column, eluted with 35 CV of Cy/EtOAc from 1/0 to 2/8 and then with 15 CV
of Cy/EtOAc 2/8). 8-fluoro-2-[((2S)-1-{[6-methyl-3-(propyloxy)-2-pyridinyl |carbonyl } -2-
piperidinyl)methyl]imidazo[1,2-a]pyridine the free base of the title compound E12 (0.0332
g), was obtained as white solid. MS: (ES/4) m/z: 411 (M+1). C»3Hy,EN,O, requires 410. 'H
NMR (500 MHz, DMSO-ds) 6 ppm 8.36 (d, 1 H), 7.92 - 7.98 (m, 1 H), 7.40 (d, 1 H),
35 721(,1H),7.06-7.12(m, 1H), 6.74 - 6.85 (m, 1 H), 5.07 - 5.18 (m, 1 H), 3.74 - 3.96
(m, 2 H), 2.88 - 3.28 (m, 4 H), 2.39 (s, 3 H), 1.29 - 1.85 (m, 8 H), 0.83 - 0.92 (m, 3 H).
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WD 2010/ 072722PCT/ EP2009/ 067658 (m 3 H), 4.47 - 4.56 (m 1 H, 3.68 - 3.93
(m 3H, 2.82 - 3.17 (m 3 H, 2.34 (s, 3 H, 2.05- 2.18 (m 3 H), 0.78 -
1.92 (m wop10/02743 - 0.56 (m 2 H), 0.19 - 0.35 (m 2 PCTI/EPo00/0s™s%It | on oOf
3-chloro-2- {[(2S)-1-({3-[(cycl opropyl net hyl ) oxy] -6-nmet hyl-2- 5pyridinyl}
carbonyl ) -2-pi peridinyl]nmethyl} -8-nethylimdazo[l, 2-a]pyridine (0.010 g,
0.022 mml) in anhydrous DCM (1 ml) was added HC1 (1Min Et20) (0.044 ml).
The resulting m xture was stirred for 30 m nutes and then the sol vent was
renoved urldﬁrsoh&d)u(béé fnlr‘oﬁSSJ.[IQ(%)tD{Eﬁbrheﬂhyl a(lﬁqbﬁdxy)wtﬂy@lhlnMSarbéﬂyﬂ}Jrzat ed with

Et20 (1 I d
vaouum at ﬁﬂiﬁgﬂg i PRTRERECRY o8 £ G ARl A0V r*l“?’“% %.‘132 3
solid. HPE ¢ ? FESHIRE LTC Vg SiETed, for

C25H29€1 M@lz'emmas rergovademdagoduces argpduee tbobtain a solid, Wthh was tnturated w1th

3- Chl _og 0- Zt{d (1209)0-ndb I 12-so Richtyh @ ho Ged Bt iy tlorltopYfot dihe it @@tlﬁﬁxﬁﬁml}m- ,.

pi peridin Y I

15CH, Fol Xbéﬁnﬁ ]W-&E Igglw:ﬁpﬂ@ @%Pgéogtﬁa?d@escrl éﬁ%fl{) %?Qeﬁé ngt%Gﬁ

3- (et hyl og; rﬁqulf)%?rl i necar boxylic acid D37 (0.015 g) and

3-chl oro-8-net hyl- 2 [ (2S)-2- piperidinylnethyl]imdazo[l, 2-a]pyridine D29

(0. OtZZggt Ekfadgilélﬁrs-ﬂdﬁmﬁ@hﬁ{(n -19 giﬁ\leﬂ@% &ﬁn@ﬁnyﬁﬁ%ﬁ l)&Iy on 29) were
reacte

pyri di nyI n&f?b@%% §1rp %’r’%H %Z(Oﬁé?ywy “d nggﬂ)r%pyrl di ne
free base BIhe title corrpound E17 (0.012 li ke brown solid. UPLC. rt =
0.81 mn. peak observed: 427 (M+l). C23H27C1 02r&4ui res 426. 1H NWR (500
MHz, DMSO- d6) 6 ppm 805-H8609(m 1H, - 7.32 (m 1 H), 7.06 -
723(m 2 H, 6.92 (t, 1 H, . 54w /H), 3.75 - 4.08 (m 3 H,
2.80 - 3.28 (m 3 H, 234 (s, 05/ 2718 (m 3 H, 1.32 - 251.90

(m 5H, 1.13 - 1.29 (m 3 H), .08 (m 1 H. Followwng a simlar
procedure to that described for e 16, starting fromthe free base 3
-chloro-2- [((2 S)-1- { [3 -(etfhylpxy)™-6-net hyl -2-pyridinyl] carbonyl} -2-
pi peridinyl) met hyl] - 8- net hyl i mi b[ 1, 2-a] pyridine (0.010 g, 0.023 mmol)
was obt ai ned 30t he title corrpoun E17 (0.010 g) like white solid. HPLC

(wal k up): rt 3.49 min. M5 (ES'+) mlz: 427 (M HCL+1). C23H27CLN402. HC1
requires E@Qowmg a sirgtarmpeesduig to that described for example 12, 6-rnethyl 3-[(2-

2-{[(25) - hdtﬂﬁprbf)%'ywrp@ﬁaﬂnmwlyh@wa DA2 M0ty 3y dmyictb-ny(3Harbony! ) -
32 iSDI peri gi%l}y ?@%&%@7@% sljékgé% ggd(%%)@ | 6t DAL HaREalYHERG R de
( ) escrlptlon were reacted to affor uoro-2-{[(28)-1-({6-methyl-3-[(2-

methylpropyl)oxy]-2-pyridinyl } carbonyl)-2-piperidinyl Jmethyl }imidazo[ 1,2-a]pyridine the

free base of the title compound E13 (0.0229 g). UPLC: rt = 0.84 min. peak observed: 425

20  (M+1). C4HaoFN4O; requires 424. '"H NMR (500 MHz, DMSO-ds) & ppm 8.33 - 8.38 (m,

1H),7.93-797 (m, 1H),7.40(d, 1 H),7.20 (d, 1 H), 6.99 - 7.11 (m, 1 H), 6.74 - 6.86

(m, 1 H), 5.09 -5.18 (m, 1 H), 3.66 - 3.79 (m, 2 H), 2.89 - 3.28 (m, 4 H), 2.39 (s, 3 H),

1.28 - 1.92 (m, 7 H), 0.84 - 0.93 (m, 6 H).

25  Following a similar procedure to that described for example 12, starting from the free base
8-fluoro-2-{[(2S5)-1-({6-methyl-3-[(2-methylpropyl Joxy]-2-pyridinyl } carbonyl)-2-
piperidinyl jmethyl }imidazo[ 1,2-a]pyridine (0.021 g) was obtained the title copound E13
(0.0258 g). HPLC (walk up): rt = 3.58 min. MS: (ES/+) m/z: 425 (M-HCI+1).
Ca4HooFN4O, - HCl requires 460.97.

30
Example 14: 2-{[(25)-1-({3-[(Cyclopropylmethyl)oxy]-6-methyl-2-pyridinyl} carbonyl)-
2-piperidinyljmethyl}-8-fluoroimidazo[1,2-a]pyridine hydrochloride (E14):
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3-[ (Cycl opropyl nmet hypoxy] - 6- net hyl - 2- pyri di necar boxylic acid D41 (0.021 g)
was dissolved in DVF (0.5 m) and were added TBTU (0.046 g, 0.144 nmol)

t hen DI PE®O(20100627221 , 0. 308 mmol ). The resul ting m xt ur @CREP2@0i067T6881 30

m nutes at roomtenperature. 5To that solution was added a sol ution of
3,8-dinethyl-2-[(2S)-2- piperidinylnmethyl]imdazo[1, 2-a]pyridine D7 (0.025
g) in DMF (0.5 m) and stirred overnight. DCM (3 n1) and a saturated NaHCO3
aqueous solution (2 m) were added and the agueoG¥?phase was extracted with
DCM (2 x 2 ml). The organic er was filter hr ough a phase separator
cartridge and evaporated to optaigl an or i

Bi otage SP4 (NH, 12+M col um; (el uted W t b 4

3/7). 2- {[(2S)-1-({3-[(cycl opropy
car bonyl)-2- piperidinyl]nethyl
free base of the title conpouffd

whi ch was 10 purified via
of Cy/EtOAc from1/0 to
poXy] - 6- et hyl - 2- pyri di nyl }
-di nmet hyl i m dazo[ 1, 2-a] pyri di ne the
8 0. 029 g) was obtained |ike white
solid. Ms: (ES/+) mz: 433 ( ) v C26H32N402 requires 432. 1H NVR (500 MHz,
DVSO-d6) 6 ppm 7.95 (d, 1 H), 71.28 - 7.35 (‘M 1 H), 157.10 - 7.23 (m 1 H),
6.89 - 7.05 (m 1 H), 6.70 - 6.6 (m 1 H), 4.45 - 4.56 (m 1 H), 3.65 -

255 (1 Tl deduo gy ol ompiyeta 2,52 (5, 8 1, 212
56_241-5) ma %@yﬁppﬁaﬁ%ﬁet@%@] 0{1 -2- yédlﬁe?;arbi?l?iwl D41 I_B 023 ) and andg6 (m 2

{[(29) - 1- (fuerd-3-¢28)-Sprimpiglinybndtiyl)ionddrold, drelphydin@ DBy(0i (o mydf thecandony | ) - 20
2- pi pesi dlrﬂiatérlamsbtamb& inSth8 D3 @hﬁﬁ{ b} wedagRlcl te afipiathé fedasé sfthBEidei N

oY b L SN B L4 Dt tp) ane

t he result

evapor at edohan o ol VR P%@é% DMIO-4oh8 PR .86 Kb 1. 30947 r%%sH)
triturated.38@hl &hhyd? cid %6198( Z.dr (@p9d) Hptd/ darth§HmoulsHES20P (3.1, 1
filtered ti I r r 1K I ound
E18 ( ozt’*’é%? i 3‘%%%‘}’%%%’; gfﬁ' %ﬁ T XA AT SRR

m n. : % 3 ). C26H32N402. HO requi res 469. Exanple 19:
2-[((2S)-1-1[6-Et hyl-3- (et hyl oxy)-2-pyridinyl]carbonyl}-2-

pi peri di nyHo)lowtnigyal similarratictedte iy thatd @edtodd foRexahple i1 2]istaetiyyfdoro divl foreibdee ( E19) :

WO 2010/ Obzﬁé%? (1:]_(/{@?(%%&81519 ﬁé -6-rn thyl-2-pyridinyl } carbonyl)-2-

6 Et hyl - 3-( et hy] di | % 5’2 (0. 046
0. 0 1aa R gﬁgﬁ L o0 bk I of

stirrildg det HpdEdd (FBGde). ﬁpﬁ&lﬁ’valﬁ#ﬂérﬁ N2 - 30 Hisis I(ES +Tﬁ7é?h4123) this

sol uti on T\VBHAI-+iHt GyH,PNLOZ2B)H 2equbgi 450 i di nyl et hyl ] i m dazo[ 1, 2-a] pyri di ne
D22 (0.025 g) dissolved in DMF (1 m) was added dropw se and t he reaction

was | eft irrin sol was renoved in
vacuo and IR g%?%)b{“f‘?'ihé’gggﬁﬁﬁ g’%ﬁ &'é’ﬂgq&gf;ﬁgﬁ'& 0"2’ 25 NH cartri dge
el uting f myrdayliverhany)e2-pineridondimethiyiintidago] 1,5adpynedine bydnogklotideobt ai ni ng
2-[((28) - YE15) 6- et hy1- 3- (et hyl oxy) - 2-

10pyri di nyl ] car bony1} - 2- pi peri di nyl ) met hyl ] - 7 <8- dimet hyl i m dazo[ 1, 2- a] pyri d

ine the free base of the tltleCHcorrpound El .039 g). HPLC (walk up): rt =
3.53 min. M5 (ES/+) mz: 42T M+ C25H3NAR2equi res 420. 1H NMVR (400
MHz, DMBO d6) 6 ppm 8.15 - 8.2 ( ~/ 63 (s, 1 H, 7.09 - 7.47 (m 3
H, 5.02 - 5,15 (m 1 H, 3.84 -{4.13 m 2 H, 2.80 - 3.25 (m 4 H), 2.55
- 2.76 (m 2 H, 2.13 - 2.30 ( »w 1.31 - 1.86 (m 6 H, 1.08 - 1.29

CIH

CH,

6-Methyl-3-[(2-methylpropyl)oxy]-2-pyridinecarboxylic acid D42 (0.0271 g) was dissolved
in DMF (1ml) and to the solution TBTU (0.0486 g, 0.151 mmol) and DIPEA (0.113 ml,
0.648 mmol) were added. The reaction was left stirring for 1 hour, then 6,7-dimethyl-2-

25  [(2S)-2-piperidinylmethyl]imidazo[1,2-a]pyridine D27 (0.0263 g) in DMF (1 ml) was
added. The solvent was removed in vacuo and the crude was purified by flash
chromatography (SP4, 25 M NH cartridge eluting from Cy 80 %: EtOAc 20 % to EtOAc
100 %). The fractions were collected, the solvent removed in vacuo obtaining 6,7-dimethyl-
2-{[(2S)-1-({6-methyl-3-[(2-methylpropyl)oxy]-2-pyridinyl } carbonyl)-2-
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15(m 6 H. 2-[((2S)-1- { [6-ethyl-3-(ethyloxy)-2-pyridinyl] carbonyl}
-2-pip eridinyl)nmethyl] -7,8- dinethylimdazo[l, 2-a]pyridine (0.037 g) was
di ssol vedwDrof@@72¢1 m ) , then HCL in Et20 (0.088 nm, @CO8P20m90b7%658vas
added to the solution. The m xture was shaken for 15 m nutes, 20 the

sol vent was renoved in vacuo and the residue washed several tines vvith

Et 20, obtaining the title conmpound E19 (0.040 g). HPLC (wal k fé? 3. 56
mn. Vs (EStidnyHmethylmidaxelHeiafnyridicaBeifonao Othlerﬂélq@pme@undli GQNRI( 400
MHz, DI\/SOg()I@éaﬁal@WﬂoMfoaﬂl HPLC (Svalk dp)H) = 3R 2rhin: ME: 6%/ mBz: BB 5 (PELH@H—])S 26

(m 1H, 3€}N4 i34 'Hnyk &80 M 8782%(ﬂ191(}f5‘
L20 - L %@% ot Z&g @Waﬁ?ﬁ;ﬁ m (B2 80n3 75 -

2- pi pebi di- ﬁyﬂ“t(maﬂﬁﬁ ?l&?l(déﬁlﬂ[ 12 D-@&) }3%)4%181@ 3 EDOY.25 - WA (m, 7H), 0.90 (d, 6
2010/ 072723RPCT/ EP2009/ 067658 FIsCChiral A solution of
6- et hyl - 3- phenyl - 2- pyri di necar boxylic acid D54 (0 056 g), 6-fluoro-8-

t hyl- 2- d 1, di D12/ 13 (0.071 g),
TBTU (0 08§ i ghBeh e KoY Ao BB o6 S s gl S b by i ous
DVF (2 m plpmdms(t]meﬂert}uﬁldam[ﬂ ﬁea}pyreim;fe(ﬂe%l 1ze0. O%mmqilhms dtmlweéacHCbin
m xtune V\@&z@gﬂﬁﬁl‘lm@hﬁﬂob db tHets8RitIoh tfas awdm ima@sioed i, § lnodatkdPBarRqueous
sat urat ed sol UL | 90, FREGQLAARY §5 LaNELs g2LI6SE &’e?h&% 3, phasengaRar ator
t ube and ée thkrrata%aé%eﬁg 79% % % \f?ﬁl{ g“ t%\g‘]tg ﬁi on Si'l

|
( SP1, 25Mr %?steim %Eerﬁnééw 6’031“%1%? matbw 1@@3?651)1190&%1'@? gege6
fl uoro- 8- r@t)h@g) EI-P(UIJZ(S)alldug)(Iﬁrrﬁe’tmm3 phenyl - 2- pyri di nyI ) carbonyl ] - 2-
13{)! ger:\/gmmﬁ% R ol ﬂ@h@@e’s@[ﬂ lifrmlvﬁygﬁ(mhngﬁ\zEﬁMs(@ [ 1228 P&l @Hsﬁ(e|5|08W
S | S

e, ?J&B A, e g g;%l it
7 53 (m (mﬁfé)12~24721@%9fi) 4 2.8 (m, EHY . Ty 0-94 fap, 6 B 74 3. 10 (m 4

H, 2.47 253(m 3 H, 2.33 (s, 3H, 0.89 - 1.73 (m 6 H. 15 The
fol | ow ng QNG ERlgRo RLEEBYEG (HAL 0B AR AL RESAUAA-LO T hat

descri bed for s DCM i nst ead
of " DVE. andP BTGB P 2spind gt B e @ﬁ@é@fﬁzgﬁ%gfﬁarﬁr'&r ent). Each
conpodfd hadresatided@1By ani de coupling of the corresponding

[ (2S) - 2- pi peridi nyl methyl ]i nmi dazo[ 1, 2- a] pyfidi necwrit h t he appropriate
carboxylic acid. This is pro ed merely for istance to the skilled

chem st. 20 The starting mateYia not-BLces arlly have been prepared
fromthe batch referred to. Ies eC|f|e vtHe free base was not treated
with the HC1 solution to give the |ng HC1 salt. No. Am de
coupling Characterising data eactants

NN N

CIH

CH,

3-[(Cyclopropylmethyl)oxy]-6-methyl-2-pyridinecarboxylic acid D41 (0.017 g) was
dissolved in DMF (1 ml) and were added TBTU (0.0375 g, 0.117 mmol) and then DIPEA
(0.087 ml, 0.500 mmol). The resulting mixture was stirred 1 hour at room temperature. To
25  that solution was added a solution of 3-chloro-8-methyl-2-[(2S)-2-
piperidinylmethyl]imidazo[1,2-a]pyridine D29 (0.022 g, of the crude material obtained in
the Description 29) in DMF (1 ml) and stirred for 2.5 hours. DCM and aqueous saturated
solution of NaHCO; were added and the aqueous phase was extracted with DCM. The
organic layer was filtered through a phase separator cartridge and evaporated to obtain a
30  yellow oil which was purified by flash chromatography (via Biotage SP4, NH, 12+M
column, eluted with Cy/EtOAc from 100/0 to 30/70). 3-chloro-2-{[(25)-1-({3-
[(cyclopropylmethyl)oxy]-6-methyl-2-pyridinyl } carbonyl)-2-piperidinyl|methyl } -8-
methylimidazo[1,2-a]pyridine free base of the title compound E16 (0.012 mg), was
obtained like brown solid. MS: (ES/+) m/z: 453 (M+1). C»sHyCIN4O, requires 452. 'H
35 NMR (500 MHz, DMSO-d¢) 8 ppm 8.04 - 8.10 (m, 1 H), 7.27 - 7.33 (m, 1 H), 6.89 - 7.22
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WO 2010/ 072722PCT/ EP2009/ 067658 No. Am de coupling Reactants Characterising
data E21 -N)---3 Chiral N-7N1 e O0-N D22 and D71

7, 8- di MEtWOROR/RERS) - 1- { [ 6- et hy

-3-(3-nethyl 1, 2, 4- oxadiPaTaP289¥E)652- pyr i di

nyl ] carbonyl11l-2- piperidi nyOrethyl]im dazo[ 1, 2-a] pyri dine HPLC- M5 (Basic

gradi ent):
C251125N602 requires 444. 1H NWR (3400 MHz, DNBO- d6
8.21 (d, 1mp H)74.30-¢06 (m, lH), 3.647

1 H),

H),

E&ng gé & ucg ssuge falnsa sofid W}nc

o5t il drﬁfhﬁ‘cer L5 3y, eﬂswg@@gi% B0 d6) G

was }ntu@tq‘g)iylth Bt lvetg W&Q ( s

H),

rtl = 1.48 mn, rt2 = 1.66 mn, peaks observed: 445 (Mtl).

2.21 (s, 3 H, 2.15 (s, 3 H, 1.36 - 1.91 (m 6 H. E22 Chiral 'NJ
‘1sl/N - iy D2

7, 8- di met YR S?ﬁﬁz@ﬁ@? -3fﬁlk{r%’iﬁﬁ%ﬁf}éﬁ([écyﬁlémnylf&e,téyboxyl-6-methy1-2-

oxazol 9 2- pyjidyhgarbdnyly-Liperoridonyinetipyl } -8-methylimidazo[1,2-a]pyridine (0.010 g,

pi peri di nmtdﬁyibﬂ) umrd@al@hmzmlpmu)lmsmaddﬁu@ (VR kKEMQ) (0.0445ni3. B8 i n.

2.16 TerBoRd b(yrs}lctg)nl-d)ld the sbbid drlid Bivdef rpcuBmHit 40 BQ % afford the tltle cornpound

10

15

20

25

30

35

E16 (0.011 g) like white solid. HPLC (walk up): rt = 3.76 min. MS: (ES/+) m/z: 453 (M-
HCI+1). C2sH2oCIN4O2-HCl requires 489.

Example 17: 3-Chloro-2-[((2S)-1-{[3-(ethyloxy)-6-methyl-2-pyridinyl]carbonyl}-2-
piperidinyl)methyl]-8-methylimidazo[1,2-a]pyridine hydrochloride (E17):

H,C Chiral
CH, NZ== /
N
N
0 N
cl

7 | o

N CH

Following a similar procedure to that described for example 16, 3-(cthyloxy)-6-methyl-2-
pyridinecarboxylic acid D37 (0.015 g) and 3-chloro-8-methyl-2-[(2S)-2-
piperidinylmethyl]imidazo[1,2-a]pyridine D29 (0.022 g, of the crude material obtained in
the Description 29) were reacted to afford 3-chloro-2-[((2S)-1-{[3-(ethyloxy)-6-methyl-2-
pyridinyl]carbonyl}-2-piperidinyl)methyl]-8-methylimidazo[1,2-a]pyridine free base of
the title compound E17 (0.012 g) like brown solid. UPLC: rt = 0.81 min. peak observed:
427 (M+1). Co3H27CIN4O; requires 426. "H NMR (500 MHz, DMSO-ds) 8 ppm: 8.05 -
8.09 (m, 1 H), 7.25-7.32 (m, 1 H), 7.06 - 7.23 (m, 2 H), 6.92 (t, 1 H), 4.46 - 4.54 (m, 1
H), 3.75 - 4.08 (m, 3 H), 2.80 - 3.28 (m, 3 H), 2.34 (s, 3 H), 2.05 - 2.18 (m, 3 H), 1.32 -
1.90 (m, 5 H), 1.13 - 1.29 (m, 3 H), 0.87 - 1.08 (m, 1 H).

Following a similar procedure to that described for example 16, starting from the free base
3-chloro-2-[((2S)-1-{[3-(cthyloxy)-6-methyl-2-pyridinyl]carbonyl } -2-
piperidinyl)methyl]-8-methylimidazo[1,2-a]pyridine (0.010 g, 0.023 mmol) was obtained
the title compound E17 (0.010 g) like white solid.

HPLC (walk up): rt = 3.49 min. MS: (ES/+) m/z: 427 (M-HCI+1). Cy3H»,CIN4O,-HCI
requires 463.

Example 18: 2-{[(2S)-1-({3-[(Cyclopropylmethyl)oxy]-6-methyl-2-pyridinyl}carbonyl)-
2-piperidinyljmethyl}-3,8-dimethylimidazo[1,2-a]pyridine hydrochloride (E18):
72 -

8.37 (d, 1
O3 i 52 - 17 Gr o d s B ar (o,
3. 88.05 4.00(rhq HY, 098 - R986m; 7 B A4X n0.58 (i) 2 HD, 09 € .353mHR H)2. 39 (s, 3

peak

3



Chiral ,----- ""Nli | nr_o_i \ D22 and D77 2- [((2 S)-1-

{13-(5-ethyl -1, 3- oxazol- 2- yl) 6- et hyl -

pyri di nylwoantwaryRt- 2- pi peri di nyl ) met hy11 7, 8- PCT/EP2009/067658

di et hyl i m dazo[ 1, 2-a] pyridine UPLC (Basic GEN. Q): rtl =0.76 mn, rt2 =
0.84 mn. peaks observed: 458 (Mtl). C27H31N502 requires 457. 1H NWR (500
M-z, DMBO-d6) 6 ppm8.04 - 8.29 (m 2 H), 7.73 (s,_ 1 H, 7.29 - 7.48 (m 1
H, 7.03 (s, 1 H, 6.51 - 6.77 (m 1 H), 5§45 (m 1 H), 2.94 - 3.28

(m 4H, 2.57 - 2.78 (m 2 2.43 (s, 17 - 2.31 (m 6 H), 1.25 -
1.88 (m 6 H), 1.12- 1.25 (mY3 . /07 722PCT/ EP2009/ 067658 No.

Am de coupling Reactants Charactelisi 4 No I r\i-- ,NJj D22 and

D61 7,8-di methyl-2-[((2S)-1-1[ 69 metiy

pyri m di nyl)-2-pyridinyl]carbo UPLC Basic CEN.QC): rtl = 0.67 mn,

rt2 = 0.75 mn, peaks observe C26H28N60 requires 440. 1H NMR
(500 MHz, DWVMBO-d6) 6 ppm 8.79 , 8.46 (d, 1 H, 8.20 (d, 1
H, 7.70 (s, 1 H, 7.31 - 7.4991m 2 H, 6.66¢d, 1 H, 4.91 - 5.07 (m 1
H, 2.90 - 3.31 (m 4 H, 2.56 2.17 - 2.43 (m 6 H), 1.33- 1.87
(m 6 H I%%%CSICT&E}.615}ﬁl';llneﬂ.hyl)oxy]-6-rnethyl-2-pyridinecalrboxylic acid D41 (0.021 g) was

dissolved in DMF (0.5 ml) and were added TBTU (0.046 g, 0.144 mmol) then DIPEA

(0.054 ml, 0.308 mmol). The resulting mixture was stirred 30 minutes at room temperature.

5  To that solution was added a solution of 3,8-dimethyl-2-[(25)-2-

piperidinylmethyl]imidazo[1,2-a]pyridine D7 (0.025 g) in DMF (0.5 ml) and stirred

overnight. DCM (3 ml) and a saturated NaHCO3 aqueous solution (2 ml) were added and

the aqueous phase was extracted with DCM (2 x 2 ml). The organic layer was filtered

through a phase separator cartridge and evaporated to obtain an orange oil which was

10 purified via Biotage SP4 (NH, 12+M column; eluted with 40 CV of Cy/EtOAc from 1/0 to

3/7). 2-{[(2S)-1-({3-[(cyclopropylmethyl)oxy]-6-methyl-2-pyridinyl } carbonyl)-2-

piperidinyljmethyl }-3,8-dimethylimidazo[1,2-a]pyridine the free base of the title compound

E18 (0.029 g) was obtained like white solid. MS: (ES/+) m/z: 433 (M+1). CsH32N4O;

requires 432. "H NMR (500 MHz, DMSO-d) & ppm 7.95 (d, 1 H), 7.28 - 7.35 (m, 1 H),

15  7.10-7.23 (m, 1 H), 6.89-7.05(m, 1 H), 6.70 - 6.76 (m, 1 H), 4.45 - 4.56 (m, 1 H), 3.65
-3.96 (m, 3 H),2.74 -3.24 (m, 3 H), 2.48 (s, 3 H), 2.32 (s, 3 H), 2.12 - 2.24 (m, 3 H),
0.89-1.93 (m, 7 H), 0.41 - 0.57 (m, 2 H), 0.18 - 0.36 (m, 2 H).

To a solution of 2-{[(2S)-1-({3-[(cyclopropylmethyl Joxy]-6-methyl-2-pyridinyl } carbonyl)-

20  2-piperidinylJmethyl}-3,8-dimethylimidazo[1,2-a]pyridine (27 mg) in anhydrous DCM (1
ml) was added HCI 1 M in Et;O (0.124 ml, 0.124 mmol) and the resulting mixture was
stirred for 30 minutes. The solvent was evaporated under reduced pressure and the white
solid obtained was triturated with anhydrous MeOH (2 drops) and anhydrous Et;O (1 ml),
filtered by suction and dried under reduced pressure. The title compound E18 (0.029 g) was

25  obtained like white solid. HPLC (walk up): rt = 3.95 min. MS: (ES/+) m/z: 433 (M-HCI+1).
C26H32N402‘HC1 requires 469.

Example 19: 2-[((2S)-1-{[6-Ethyl-3-(ethyloxy)-2-pyridinyl]carbonyl}-2-
piperidinyl)methyl]-7,8-dimethylimidazo[1,2-a|pyridine hydrochloride (E19):
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ceey e, "N L0 LN, ,%,,c0). (N D22 and D81

7, 8-di met hyl-2- R(2S) - 1- 1[ 6- net hyl - 3- ( 3- net hyl - 5-

I soxazol ywp-28topyei2di nyl ] car bony11- 2- PCT/EP2009/067658

pi peri di nyOret hyl ]i mi dazo[ 1, 2-a] pyridine Ms: (ES/+) mz:. 444 (M+l).
C26H29N5 02 requires 443. 1H NWR (500 MHz, DMSO-d6) 6 ppm8.05 - 8.13 (m 2
H, 7.42 - 7.45 (m 1 H, 7.40 (s, 1 H, 6.53 - 6.58 (m 1 H), 6.11 (hr.

C

s., 1 H, 4.43 -4.53 (m 1 H), 3.80 - 3.95Ym /A°Hf' 2.80 - 3.25 (m 3 H),
2.06 - 2.57 (m 12 H, 1.20- 1.87 (m 6 H) Chiral NI-j ..---s D22 and
3
N

D66 7, 8-di nmet hyl-2-R(2S)-1-1[6- thyl -1, 3-
t hi azol - 2-y1)-2-pyridinyl]calb
pi peri di nyOret hyl ]i m dazo[ 1, 2= LC (Basic GEN. Q) : rtl = 0.75
mn, rt2 = 0.83 mn, peaks obsgrvef; 459 (M+1l). C26H29N50S requires 460. 1H
NVR (400 MHz, DMSO d6) 6 ppm|8. -°8.26 (m 2 H, 7.69 (s, 1 H, 7.19 -
7.47 (m 2 H, 6.67 (d, 1 HH{ 499 -5.12(m 1 H), 2.92 - 3.31 (m 4 H,
2.12 - 2.59 (m 12 H), 1.18 - 1.87 (m 6 H WO

2010/ 072722PCT/ EP2009/ 067658 . Am de coupling Reactants Characterising
data E27 CH,

6-Ethyl-3-(ethyloxy)-2-pyridinecarboxylic acid D49 (0.024 g), TBTU (0.046 g, 0.144
mmol) and DIPEA (0.108 ml, 0.616 mmol) in DMF (1 ml) were left stirring at room
temperature for 1 hour under N, atmosphere. Then to this solution 7,8-dimethyl-2-[(2S)-2-
5  piperidinylmethyl]imidazo[1,2-a]pyridine D22 (0.025 g) dissolved in DMF (1 ml) was
added dropwise and the reaction was left stirring at room temperature overnight. The
solvent was removed in vacuo and the crude purified by flash chromatography (Sp4 25 M
NH cartridge eluting from Cy100% to EtOAc 100%).
The fractions were collected obtaining 2-[((2S)-1-{[6-cthyl-3-(cthyloxy)-2-

10 pyridinyl]carbonyl}-2-piperidinyl)methyl]-7,8-dimethylimidazo[1,2-a]pyridine the free base
of the title compound E19 (0.039 g). HPLC (walk up): rt = 3.53 min. MS: (ES/+) m/z: 421
(M+1). CasH3N40; requires 420. "H NMR (400 MHz, DMSO-ds) & ppm 8.15 - 8.27 (m, 1
H), 7.63 (s, 1 H), 7.09 - 7.47 (m, 3 H), 5.02 - 5.15 (m, 1 H), 3.84 - 4.13 (m, 2 H), 2.80 -
3.25(m,4 H),2.55-2.76 (m,2 H), 2.13 - 2.30 (m, 6 H), 1.31 - 1.86 (m, 6 H), 1.08 - 1.29

15  (m, 6 H).

2-[((2S)-1-{[ 6-¢ethyl-3-(cthyloxy)-2-pyridinyl ]carbonyl } -2-piperidinyl ymethyl]-7,8-
dimethylimidazo[1,2-a]pyridine (0.037 g) was dissolved in Et;O (1 ml), then HCI in Et,O
(0.088 ml, 0.088 mmol) was added to the solution. The mixture was shaken for 15 minutes,
20  the solvent was removed in vacuo and the residue washed several times with Et,0,
obtaining the title compound E19 (0.040 g).
HPLC (walk up): rt = 3.56 min. MS: (ES/+) m/z: 421 (M-HCI+1). CsH3,N4O,-HCl requires
. "H NMR (400 MHz, DMSO-ds) d ppm 14.27 (br. s., 1 H), 7.11 - 8.76 (m, 5 H), 5.14 - 5.26
(m, 1 H), 3.74 - 4.05 (m, 2 H), 2.53 - 3.60 (m, 6 H), 2.27 - 2.49 (m, 6 H), 1.20 - 1.92 (m, 6
25 H),1.02-1.17 (m, 6 H).

Example 20: 6-fluoro-8-methyl-2-({(25)-1-[(6-methyl-3-phenyl-2-pyridinyl)carbonyl]-
2-piperidinyl}methyl)imidazo[1,2-a|pyridine (E20):
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D12/ 13 and D64 6-fl uoro- 8- net hyl -2402S)-1-1[6-nethyl -3-(2- ----- N- -
Chiral pyrimdinyl)-2-pyridinyl]carbonyll-2-

pi peri di nyb2omdryi2pi m dazo[ 1, 2- a] pyri di ne UPLC ( Ba®CT/EBEMNIQE)6SS rt| =
0.67 mn, rt2 =0.74 No r\i-- m n, peaksobserved: 445( M+1) . C25H25FN60
requires 444.

G Chiral

A solution of 6-methyl-3-phenyl-2-pyridinecarboxylic acid D54 (0.056 g), 6-fluoro-8-
methyl-2-[(2S)-2-piperidinylmethyl|imidazo[1,2-a]pyridine D12/13 (0.071 g), TBTU (0.093
g, 0.289 mmol) and DIPEA (0.092 ml, 0.525 mmol) in anhydrous DMF (2 ml) was stirred

5  atroom temperature overnight. The reaction mixture was concentrated, diluted with DCM
and washed with NaHCO3 aqueous saturated solution. The organic layer was collected using
a phase separator tube and concentrated. Purification by flash chromatography on silica gel
(SP1, 25M column with DCM/MeOH, from DCM 100 to DCM/MeOH 95/5) afforded 6-
fluoro-8-methyl-2-( {(25)-1-[(6-methyl-3-phenyl-2-pyridinyl)carbonyl]-2-

10 piperidinyl ymethyl)imidazo[1,2-a]pyridine E20 (0.044 g) as a pale yellow solid. MS: (ES/+)
m/z: 443 (M+1). Co7H27FN4O requires 442. "TH NMR (500 MHz, DMSO-ds) & ppm: 8.44 -
8.56 (m, 1 H), 7.69 - 7.82 (m, 2 H), 7.25 - 7.53 (m, 6 H), 7.01 - 7.16 (m, 1 H), 4.91 - 5.03
(m, 1 H),2.74-3.10 (m, 4 H), 2.47 - 2.53 (m, 3 H), 2.33 (s, 3 H), 0.89 - 1.73 (m, 6 H).

15  The following compounds were prepared using a similar procedure to that described for
Example 20 (in some examples the solvent used was DCM instead of DMF and/or the
order of addition of the reagents was different). Each compound was obtained by amide
coupling of the corresponding [(28)-2-piperidinylmethyl Jimidazo[1,2-a]pyridine with the
appropriate carboxylic acid. This is provided merely for assistance to the skilled chemist.

20  The starting material may not necessarily have been prepared from the batch referred to.
Unless specified the free base was not treated with the HCI solution to give the
corresponding HCI salt.

No. Amide coupling Characterising data
Reactants
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7.79-7.98 (m 2H),
(m 1H), 802810/072722 5.35 (m 1H),

7.27-7.30

1H NVR (500 MHz, CDC/3) 6 ppm 8.67-8.71 (d, 2 H), 8.53-8.58 (d, 1 H),
(m 1 H), 7.12-7.18 (t, 1 H), 6.96-7.06
3.51-3.65 (m 1H), 3.CTIEPABION6SBH)

No.

Amide coupling
Reactants

Characterising data

E21

Chiral

D22 and D71

7,8-dimethyl-2-[((25)-1-{[6-methy]-3-(3-methyl-

1,2 ,4-oxadiazol-5-yl)-2-pyridinyl]carbonyl}-2-
piperidinyl)methyl]imidazo[1,2-a]pyridine
HPLC-MS (Basic gradient): rt1 = 1.48 min, rt2 = 1.66
min. peaks observed: 445 (M+1). CasHasNgO» requires
444,

'H NMR (400 MHz, DMSO-ds) 3 ppm 8.37 (d, 1 H),
8.21(d, 1 H),7.70 (s, 1 H), 7.47 -7.59 (m, 1 H), 6.67
(d, 1 H), 447 (d, 1 H), 3.88 - 4.00 (m, 1 H), 2.85 -
3.31 (m, 3 H), 2.60 (s, 3 H), 2.39 (s, 3 H), 2.21 (s, 3
H),2.15 (s, 3 H), 1.36 - 1.91 (m, 6 H).

E22

Chiral

D22 and D87

7,8-dimethyl-2-[((2S)-1-{[6-methy]-3-(5-methyl-1,3-
oxazol-2-yl)-2-pyridinyl]carbonyl}-2-
piperidinyl)methyllimidazo[1,2-a]pyridine

HPLC (walk up): 1t = 3.66 min. peak observed: 444
(M+1). CasH29N50; requires 443.

'H NMR (500 MHz, DMSO-ds) & ppm 8.04 - 8.28
(m, 2 H), 7.72 (s, 1 H), 7.37 - 7.48 (m, 1 H), 7.01 (5,
1 H), 6.67 (d, 1 H), 5.01 - 5.14 (m, 1 H), 2.94 - 3.32
(m, 4 H), 2.42 (s, 3 H), 2.16 - 2.36 (m, 9 H), 1.19 -
1.87 (m, 6 H).

E23

Chiral

D22 and D77

2-[((2S)-1-{[|3-(5-ethyl-1,3-0xazol-2-yI)-6-methyl-2-
pyridinyl]carbonyl}-2-piperidinyl)methyl]-7,8-
dimethylimidazo[1,2-a]pyridine

UPLC (Basic GEN_QC): rt]l = 0.76 min, rt2 = 0.84
min. peaks observed: 458 (M+1). Co7Hz1 NsO» requires
457.

'H NMR (500 MHz, DMSO-ds) & ppm 8.04 - 829
(m, 2 H), 7.73 (s, 1 H), 7.29 - 7.48 (m, 1 H), 7.03 (s,
1 H), 6.51 - 6.77 (m, 1 H), 5.00 - 5.15 (m, 1 H), 2.94
- 3.28 (m, 4 H), 2.57 - 2.78 (m, 2 H), 2.43 (s, 3 H),
2.17-231 (m, 6 H), 1.25-1.88 (m, 6 H), 1.12 - 1.25
(m, 3 H).
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2.67-

2.70 (s, 2.

3 H,

58-2.62 (s, 3 H),

1.41-1.91 (m 6 H) .
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| V6 digiethyl-2-[((2S)-1-{[6-methyl-3-(3-methyl-5-
isoxazolyl)-2-pyridinyl|carbonyl}-2-
piperidinyl)methyl]imidazo[1,2-a]pyridine

MS: (ESH) m/z: 444 (M+1). CpsHyoNsO, requires
443.

'H NMR (500 MHz, DMSO-d;) & ppm 8.05 - $.13
(m, 2 H), 7.42 - 7.45 (m, 1 H), 7.40 (s, 1 H), 6.53 -
6.58 (m, 1 H), 6.11 (br. s., 1 H), 4.43 - 4.53 (m, 1 H),
3.80-3.95 (m, 1 H), 2.80 - 3.25 (m, 3 H), 2.06 - 2.57
(m, 12 H), 1.20 - 1.87 (m, 6 H)

E26

D22 and D66

7,8-dimethyl-2-[((2S)-1-{[6-methyl-3-(4-methyl-1,3-
thiazol-2-yl)-2-pyridinyl|carbonyl}-2-
piperidinyl)methyl]imidazo[1,2-a]pyridine

UPLC (Basic GEN_QC): rtl = 0.75 min, rt2 = 0.83
min. peaks observed: 459 (M+1). CysHagNsOS
requires 460.

'H NMR (400 MHz, DMSO-ds) & ppm 8.05 - 8.26
(m, 2 H), 7.69 (s, 1 H), 7.19 - 7.47 (m, 2 H), 6.67 (d,
1 H), 4.99 - 512 (m, 1 H), 2.92 - 3.31 (m, 4 H), 2.12

-2.59 (m, 12 H), 1.18 - 1.87 (m, 6 H)
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with the exception that the amino acid residue at position 280 was alanine and not glycine as
reported in Sakurai et al.

20

Measurement of [ Ca’']; using the FLIPR™

Cells were seeded into black clear-bottom 384-well plates (density of 20,000 cells
per well) in culture medium as described above and maintained overnight (95%:5% air:CO;
at 37°C). On the day of the experiment, culture medium were discarded and the cells

25

washed three times with standard buffer (NaCl, 145 mM; KCl, 5 mM; HEPES, 20 mM;,

Glucose, 5.5 mM; MgCl,, 1 mM; CaCl,, 2 mM) added with Probenecid 2.5 mM. The
plates were then incubated at 37 °C for 60 minutes in the dark with 2 pM FLUO-4AM dye
to allow cell uptake of the FLUO-4AM, which is subsequently converted by intracellular
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Clains 1. A conpound of formula (I) 5 (1) where: Ar is pyridinyl
substituted with one, two or three groups independently selected fromthe
10 group wonsimt7errg of C _4al kyl, hal o, G _4al koxy, hal eCI/EPad0RpE7658

hal oG _4al koxy, cyano, phenyl or a 5 or 6 nenbered heterocyclyl group
containing 1, 2 or 3 atons selected fromN, 0 or S, which phenyl or

het erocyclyl group is optionally substituted with C 4al kyl, hal o,
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I nked to I

car bon at ;EIEEI %ﬁﬁ%}’;}g |O?? %érggﬁ%ogﬁt ﬁgﬁ%ﬁﬁnﬁﬁ%g% \%01:]@%19?%60 aaltiﬁyl
rou

group, ¥ 195¥a8 REESA glaqung,enggE&% nae %%I'V? apt 8frep wate%?t S %en‘i%

accordi ngﬂliQﬁX@Plalinﬁliltl or claim2 where Ar is substituted with one (Cl1_

4) al kyb group amd leuded ¢&lisdadrk they irgubatgd fod N Omirpdi 37 M@ esttttest abrhyoumdc &pe abl e

salt ther ‘PJtes vge'?e tiftn pﬁcg@ﬂﬁpypﬁmﬁqmé&ma{f DeGibd W‘K% tYRRhRorelll S

substi t ut 29r oup u

phar maceuﬁd 851615? C%@‘E’Eg?%% E“él ?@Oﬁwag%i&k D' ﬁeasureme?t

2010/ 072725 Kear/ ey e%stgcgﬂ%%%@aﬁ@%@é?%) iy LegbaP Gfed ) of aleivgl ns 1
to 3 wher Sighuling Psattxsts. Netveldrsey:tHunana Press, 1999, 125-136). A baseline fluorescence

20  reading was taken over a 5 to 10 second period, and then 10 uL. of EC80 hOrexinA solution
was added. The fluorescence was then read over a 4-5 minute period.

Data Analysis
Functional responses using FLIPR were measured as peak fluorescence intensity
25  minus basal fluorescence and expressed as a percentage of a non-inhibited Orexin-A-
induced response on the same plate. Iterative curve-fitting and parameter estimations were
carried out using a four parameter logistic model and Microsoft Excel (Bowen WP, Jerman
JC. Nonlinear regression using spreadsheets. Trends Pharmacol. Sci. 1995; 16: 413-417).
Antagonist affinity values (ICsy) were converted to functional pK; values using a modified
30  Cheng-Prusoff correction (Cheng YC, Prusoff WH. Relationship between the inhibition
constant (K;) and the concentration of inhibitor which causes 50 percent inhibition (ICsy) of
an enzymatic reaction. Biochem. Pharmacol. 1973, 22: 3099-3108).

(ICy)
( o ( [agonist] ) n )l/n 1
(ECy)

35 Where [agonist] is the agonist concentration, ECs is the concentration of agonist
giving 50% activity derived from the agonist dose response curve and n=slope of the dose
response curve. When n=1 the equation collapses to the more familiar Cheng-Prusoff
equation.

Compounds of examples 1 to 27 were tested according to the method of example

40  28. All compounds gave fpKi values from 5.8 to 9.1 at one or both of the human cloned

fpKi = —log
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(C1_4)al kyl group and one propoxy, ethoxy, nethoxy, nethylethoxy,

met hyl propoxy or cycl opropyl nmet hoxy group, or a pharmaceutically acceptable
salt therwof2010978722 conpound according to claim5 wher e PAT/HEP209OLBES t ut ed
wi th one nethyl group and one propoxy, ethoxy, nethoxy, methyl ethoxy,

met hyl propoxy or cycl opropyl net hoxy group, or a pharmaceutically acceptable
salt thereof. 7. A compound according to claim1 or claim2 wherein Ar is
subst i t ut eexm-i fiecspler (oaather apeablaghrg n @3@% cld dusAer phang the gmonpacidr a

phar maceutr¢sidielajanaiecae pdstidre? 8ednt] nbhgyaod).or tig hutnan@hpedoctxac2Z escdptog to claim
7 where Ar is substituted with one nmethyl group and one phenyl group, or a
phar maceutically acceptable salt thereof. 159. A conpound according to claim
1 or claim2 wherenis 0, pis 1 qis 1l r is 0, R is alkyl, R3 is alkyl
and Ar is substituted with one (G 4al kyl group and one (G 4al koxy group, or
a pharmaceutically acceptable salt thereof. 10. A compound according to
claim9 where R2 is nethyl, R3 is nethyl and Ar is 20 substituted wth one
nmet hyl group and one propoxy group, or a pharmaceutically acceptable salt

t her eof . 11. A compound according to claim1 or claim2 where nis 0, p
isl qis O, risl1l R2is (GCdalkyl, RAis halo and Ar is substituted
with one (G 4al kyl group and one phenyl group, 25or a pharmaceutically
acceptable salt thereof. 12. A conpound according to claim 1l where R2 is
methyl, R4 is fluoro and Ar is substituted with one nethyl group and one
phenyl group, or a pharmaceutically acceptable salt thereof. 30 13. A
conpound according to claiml1l or claim2 wherenis 1, pis 1l qgqis O, r is
O, RLis halo, RR is (Cl 4)alkyl and Ar is substituted with one (Cl_4)al kyl
group and one cycl opropoxynet hyl group, or a pharnaceutically acceptable
salt thereof. 3514. A conpound according to claim 13 where RL is chloro, R2
is methyl and Ar is substituted with one nethyl group and one

cycl opropoxynet hyl group, or a pharmaceutically acceptable salt thereof.
15. A conpound selected from 402-[((2S)-1- { [3

- (et hyl oxy)-6-nmet hyl -2-pyridinyl] carbonyl 1 -2-pip
eridinyl)nethyl]-6-fluoro-8- nethylimdazo[ 1, 2-a] pyridine;
6-fluoro-8-nmethyl-2- {[(2S)-1-(

{6-nmet hyl - 3-[ (2- et hyl propyl ) oxy] - 2- pyri di nyl } carbonyl) - 2-

pi peridinyl ] met hyl I'i m dazo[ 1, 2-c] pyridi ne; WO 2010/ 072722PCT/ EP2009/ 067658
6, 8-dinmethyl-2- { [(2S)-1-( {6-nethyl-3-[(2-nethyl propyl)oxy]-2-pyridinyl}
carbonyl)-2- pip eridinyl]methyl } imdazo[l, 2-c]pyridine;
8-methyl-2-[((2S)- 1- { [6-nethyl-3-(propyl oxy)-2-pyridinyl] carbonyl} -2-
pip eridinyl)methyl] imdazo [1, 2-a]pyridine;
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52- { [(29)-1-( {3- [(cyclopropyl nethyl)oxy]-6-nmethyl-2-pyridinyl}
carbonyl)-2- pip eridinyl]nethyl } -8-nethylimdazo[1l, 2-a]pyridine;

8- et hyl -0 2p{o(@3)221- ( {6- et hyl - 3-[ (1- met hyl et hyl ) oxy] PETEPRI0diOnT6ES
carbonyl)-2- pip eridinyl]nethyl } imdazo[1, 2-a]pyridine; 2-[((29) - 1-
{ [4-chl oro-3-(ethyl oxy)-6-nethyl-2-pyridinyl] carbonyl} -2-pip
eridinyl)nethyl]-8- 10nethylimdazo [1, 2- a]pyrldlne 7,8-di methyl-2- {

[ (2S) - 1- ( (laimfet hyl - 3-[ (2- net hyl propyl ) oxy] - yrldlnyl} carbonyl)-2- pip
eri di nyl ] et hylA ¢ompouddobfatmataq])pyri di ne; 2- { [(2S)-1-( {3-

[ (cycl opropyl net hyl ) oxy] - 6- met hy1- 2-pyridi nyl} carbonyl)-2- pip
eridinyl]nmethyl } -7,8-dinethylimdazo [1,2-c]pyridine; 152-R(25)-1- { [3
- (et hyl oxy) - 6- net hyl - 2- pyri di nyl ] carZ& | } -2-pip eridinyl)nethyl]-

di met hyl i m dazo [1, 2-c] pyri di ne; (Rgg29)-1- {

[ 6- et hyl - 3- (propyl oxy)-2-pyridinyl] carb -2- piperidinyl)nethyl]
i mdazo [1,2-a]pyridine; 8-fl {

[ 6- met hyl - 3- (propyl oxy) - 2- pyf1 di Ry

=~ 8-fluoro-2- {[(29)-1-(
{6-net hyl - 3-[ (2- et hyl pr opyl )®) % |nyI} car bonyl) - 2-
pi peridinyl ] methyl} im dazo| -c] pyridi ne; { [(25)-1-( {3-
[ (cycl opropyl net hyl ) oxy] - 6- ,p£§%%2 pyrlcﬁ%ﬁd} car bonyl) - 2-
pi peri di nyl ] met hyl } -8- qu oi m dazo [1, 2-c] pyridine; 256, 7-di nethyl-2- {
[(2S)-1-( {6-methyl-3-[(2- nethylpropyl)oxy] 2-pyridinyl} carbonyl)-2-
pi peridinyl ] methyl} imdazo[1l, 2-a] pyri 3-chloro-2- { [(29-1-( {3-
[ (cycl opro Inethyl)oxy] 6- met hy1l- 2- pyr dlnyl} car bonyl) - 2-
pi peri di nyT H{ -8-nethylimdazo[ 1, 2-a] pyridine; 3-chloro-2-[((2S)-1- {
[3 -(ethy IM%WY‘EEWMW%SFH@G%WM e Pq Othrasrgipp indepgsidentiy sekicieglifionetiy 1] - 8-
30net h9l i ralpzongidtjing-cdyalki o, -alkoxy, AP CLialky]l,FraloCy_4alkoxy, cyano, phenyl
[ I( cgﬂ 3:0;] Py 5 r&%hﬂéﬁw he@eraafctw éro%p raaﬁ{tal@hn vl b o? %%rysél)ect%d from N, O or S,
ol et by ST SR STREG b A LTS, S Fody
di met hyl i Ap@&2 ﬁam 121%@ PEY Peyanh6- quoro 8- net hy I-24 {
(29)-1-[ (6 rretmy]alk%/l hrslhue hg'ldzé(z-ﬂ)l}ld{yl dCaykdkozsy, ﬂnalmﬁ(lﬂ@eﬂkoxy, (Cy.4)alkyl-O-( C,.
15 palkyl, CN, NR’R® wherein R’ is H or (C 4)alkyl and R® is H or (C _y)alkyl;
R, is (Cy4)alkyl, (C;4)alkenyl, HO(C; 4)alkyl, halo, halo(C; 4)alkyl, (C;.4)alkoxy, halo(C;.
palkoxy, (C1)alkyl-O-(C 4)alkyl, CN, NR'R® wherein R” is H or (C.4)-alkyl and R® is H
or (C1_4)-alkyl;
R3 is (C;4)alkyl, halo, halo(C,; 4)alkyl, (C;4)alkoxy, halo(C;4)alkoxy, (C;_4)alkyl-O-( C;
20 alkyl, CN, NR’R" wherein R® is H or (Cy4)-alkyl and R is H or (C 4)-alkyl;
R4 is (C;4)alkyl, halo, halo(C, 4)alkyl, (C;_4)alkoxy, halo(C;4)alkoxy, (C;_4)alkyl-O-( C;
palkyl, CN, NR''R'? wherein R'" is H or (C\4)-alkyl and R is H or (C 4)-alkyl;
nisQorl;
pisOor 1;
25 qisOorl;
risOorl;
or a pharmaceutically acceptable salt thereof.

fD

2. A compound according to claim 1 wherein the pyridyl group is linked to the
30  carbonyl group by means of a bond formed between the carbon at the 2 position of the
pyridyl and the carbon of said carbonyl group, or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 1 or claim 2 where Ar is substituted with one (C;_
s)alkyl group and one (C, 4)alkoxy group, or a pharmaceutically acceptable salt thereof.

35
4. A compound according to claim 3 where Ar is substituted with one methyl group
and one (C 4)alkoxy group, or a pharmaceutically acceptable salt thereof.
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pi peridinyl } methyl)imdazo [1, 2-c]pyridine; 7,8-dinmethyl-24(2S)-1- {
[ 6-nethyl -3-(3 -nethyl -1, 2, 4-oxadi azol -5 -y1)-2- pyridinyl] carbonyl }
-2-pi p erwoizogreeehyl 1i m dazo [ 1, 2-a] pyridi ne; 7, 8-di meCmEP2@(02%58 1- {
[ 6-met hyl -3-(5 -nethyl -1, 3-oxazol -2-y1)-2-pyridinyl] carbonyl } -2-
40pi peridi nyl )nmet hyl ] i m dazo [1, 2- a]pyridine 2-[((29-1- { [3
-(5-ethyl -1, 3-oxazol - 2-y1) - 6- net hyl - yridi nyl] carbonyl} -2-
p| peri di nyl) met/hgampound gceprdtag oy4nyeng ag@lam@ o] whare A Hesu stituted with one
, 8- di met ¢ L)2kR(2&)p dnd dne propoxy, ethoxy, methoxy, methylethoxy, methylpropoxy or
[ 6- et hyl <3clbgro ﬁ)\ﬂﬁiefﬂog A a%ﬁfr%c@ﬂtﬁdaﬁ?ﬁ&@@%ﬂ]}e S8t thereof,
plperldlny Yrmet hyl | i m dazo[ 1, 2 a]pyrldlne dinmethyl-2-[((2S)-1- {
[ 6-nmet hyl - 3-(3 neth | -5 -isoxazoly % pyridinyl] carbonyl} -2-
pi peri di nt) rretﬁqgnnjlmwea%@[@n@t%ﬂlﬁm Hﬁﬁé ATBWS@SWW@WHS}HQ@IW“M gyaup-  {
[ 6- met hy1-a8d pde propdwy] ethp By, imittaxg] m@thyltthoRy, myethydpropdly @aybtoprppylmethoxy
pi peri di nykoupebiwptakihad el adceplaBle sallkit@sofand 6-f 1 uoro- 8- net hyl - 24(2S) - 1-
{ [6-nethyl - (2 pyrlnldlny )-2-pyridinyl] carbonyl} -2-

pi peridin I )rret hyl azo di or a har maceut i cal J ept abl e
Sat therd go"ll un ﬁ%w%%ﬂ%&ﬁ\%is kR hstRngn > SUBHRYL o €1t o 15,
or a phar nﬁﬂ@lhgm@alan@mmjd@pﬂ@@&), ond pharmegcati€allyfageepteble daif thdtenfapy. 17. The
conpound as defined in any one of clains 1 to 15, or a pharmaceutically

é?gg?gg? a\t,%Le S@i Eontl Elﬁg{;]clzog(ilﬁ% ou&?lpj ’f‘wh&% Atr ??{fbgﬁﬂ{ed%lthaolngin?e U%ch% 18
The. conpodhtoss Aty s 8%9%%%&&@}1%%5 el sl dBFPal 1y acoeptable salt

t her eof , wherein the dlsease or disorder is a sleep disorder, a depression
or noad digsor deX corapoudaccordihy tadilsior derclaimm Zwhatancd; p&d Bligdd 1 diisOrRies or a

feeding_ di,AQH Galis allchnd HiGs GRURANA ACHRTE] DALY Qb ohE (C Phalfoxy
pharnaceutlcaII¥ cce%§ g‘ﬁ%’ g ggﬁ erein the disease or dlsorder
is a sleeﬁﬁdfs% Jo° gc%@ SURA T5E05r rding to claim19, or a
pharmaceutical ly acceptable salt thereof, wherein the sleep disorder is

sel ected fllom theorgpaomp acwnding td dgmo? wiyrs Ronnimathyls &e s rasthranderys | nsommi a
(307.43) , shbdtioRed/wity BEE S @olPihd dlprofiay uﬁp&ya ﬁlﬁﬂﬁéoeuﬁaﬂ%fame ablel at ed
Sl eep Di s%ﬂgﬁk%?ﬁ780.59), rcadi an Rhythm Sl eep Disorder (30 and
Dyssomi a ierwi se Specified (307.47); primary sl eep disorders such as
Par asommi as 30such as Nightmare Di sorder (307.47), Sleep Terror Disorder
(307. 46), 13l eepwairkpavgd Breadidgto (180171 deilaismdiwRenc agefa ia 1INpis 0Or ivel, Bi> s

SpGICI fiedC3 Zlkﬂﬂm 1s$amdaﬁ@§aﬁﬁ@tdaamt@fbd(t@ )?Igg? 4213 d@%&ﬁgﬁd@r such
as | nggmi sor der an per somi a

Rel at Zg to?iﬁ rﬁﬁ@% mgﬁg%?%@;}h%%g 44); Sl eep Disorder Due to a
General Medical Condition, in particular sleep disturbances associated with

such 35di ddases eamprand ebesrdisaio deisotldehee Rnéumetpat Ri ts frmandrissis| ess | eg
syndr one, shigsgititecdawiih bki@ethyl group and one phenyl group, or a pharmaceutically acceptable

salt thereof.

30
13. A compound according to claim 1 or claim 2 wherenis 1,pis 1,qis 0, ris 0, Ry is
halo, R, is (Cy4)alkyl and Ar is substituted with one (C,_4)alkyl group and one
cyclopropoxymethyl group, or a pharmaceutically acceptable salt thereof.

35 14. A compound according to claim 13 where R, is chloro, R, is methyl and Ar is

substituted with one methyl group and one cyclopropoxymethyl group, or a
pharmaceutically acceptable salt thereof.

15. A compound selected from:

40 2-[((25)-1-{[3-(ethyloxy)-6-methyl-2-pyridinyl]carbonyl } -2-piperidinyl)methyl ]-6-fluoro-8-
methylimidazo[1,2-a]pyridine;
6-fluoro-8-methyl-2- {[(25)-1-({6-methyl-3-[(2-methylpropyl Joxy]-2-pyridinyl } carbonyl)-2-
piperidinylJmethyl }imidazo[ 1,2-a]pyridine;
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di seases; and Substance-1nduced Sl eep D sorder including the subtypes

I nsomi a Type, Hypersommi a Type, Parasommia Type and M xed Type; Sl eep
Apnea andwoebtoag2Syndrome. 40 21. Use of a conpound as @efrinrea@viosreasny one
of claims 1 to 15, or a pharmaceutically acceptable salt thereof, in the
manuf acture of a nedi canent for use in the treatnent of a disease or

di sorder where an ant%%gm st of a human orexin receptor is required. WO

2010/ 0727 22PEmERR809(205 16 58 Methyld d Camethyhronyowylcd-ayidin  aathong) 2he di sease
or disor d@ﬁpmam@d]ﬁie&@r}uﬁlcﬁm[deta]pymcd@@r ession or nood disorder, an anxiety
di sorder, f;@g sorder. 523. Use
accordi ng étﬁ?lsé ﬁ%ﬁ %?%]&Hylcﬂ @%l se gg p%nﬁ%?ﬂ&ﬁ%;n&!}lg a sleep disorder.
24. Use a@%ﬂa}nﬁ@n}? e gz' Nhe sl eep disorder is selected fromthe
group &ongHtANd-(d8- [@y@smmyla@tlyﬁom]a(snmhyh&wndmsﬁmrb@nyd)%7 42), Prinmary
H¥ggr ;8rmIp@e(q&&?zl]é&hhyl}b&h&ﬂiyﬁﬁiﬁ&azbﬁﬂh yidiagt hi ng- Rel ated Sl eep D s%der S
mi a Not
(CI her wi )se Etﬁ ggzﬁh%g&f@iﬂﬁ §ﬁﬁa&tﬁ@ tﬂg'go"fﬁ% rygl 13}Egrgh)ﬁ{as?Par asomi as
such as N|p ﬂlﬁléilaz [\3}@7&] 1 %l eep Terror Disorder (307.46),

Sl eepwal k|2r-’{g(2&) slo{r[@IGInIO(OBI}YetMﬁQ'X}éﬁdm@fayla%-pmdlaylkkatb0@11}1e2r mp@@i@ﬂ)mﬂhyl]a&-
(307. 47) ; nStieginiBhRer,desriRakat ed to Anot her Mental Di sorder such as

el ated t & AuAN] %ﬁi@%ﬁﬁé e PSS RhupMBYIE BIRAHERREEE, 5 .
General MPHCELINYEBSHL }“?9’rﬁiaz‘?[|11 Pﬁdé%ﬂoar sl eep di sturbances associated with

such di sedsg854d- (r{é{ﬂ(rcgctlolglopﬁmed]y]s)oxyjeﬁ sicthykHpgpdindli} carpaiyh);2-r est | ess | eg
syndrone piiR&d My ﬂﬁgtﬂygn‘ggQHrﬁgﬁﬁﬁﬁl,da@y’ﬂﬂzg}We | nduced Sl eep Di sorder

i ncl u t erso a.T aras ia Type and
M xed ype [}@Fﬁgﬁﬁg IOX Iﬁ%tﬁ yl Sﬁ %’8 qg& pl@%P(FI}l‘(l)Eec[tWOE{Sor t he
t r eat nent d&ﬂehylﬁp’éié%{%b wHpNi I%?roder Wnere an antagoni st of a hunman orexin

recept or i78-dietpthyl-2€[((2B)31 4 [ GulfhgtB-(propyleey)-2-peidiof jcabonyl} i2si ng
adm ni st eniRG Q)RR FHRLRGT 2apyelifect | ve anmpunt of a conpound as defined

in any on | ai h? harma tic abl e salt thereof.
25 26, A% %%gs[&(ég)ofcif(ﬁ &31 ?1 ORyl9E M h]éaﬁ gg e or disorder is a
sl eep28i s@mf@ﬁmyan@@p(ﬂ%@ﬁ@rﬁl Srlmtigincdi sor der, an anxi ety di sorder, a
subst ance-8fhoad-2 e[ RS$-0+( (e metityl-a- [(kﬁﬂth@@r@by@@ﬁﬁ]e}pyrﬁﬁﬁﬁ} Artoahad accordi ng
to claim %@pe‘{’fﬁﬁl Bnde 1%%95‘[@206{% (ﬁﬁ)é‘der is a sl eep d| sorder. 28. A nethod

ool ot g BT bR D e LS R PR Frrary OO

Hyper sorm|paﬁﬁ‘{‘19@171]m¢§hy1}l\%rﬂ@@tl0€p@?zo([Mﬁﬂpyl‘ﬂll@at hi ng- Rel ated Sl eep Di sorders
(780.39), 60- dl@&diyﬂi-a Rogy-hn{ 8aktietp-[R-seitgirodydR Ly b pyradiay Ryslsoagtyiza Not
O herwi se ﬁg{ égg Id%Zc)[lzpa[]b Hye sl eep di sorders such as Parasommi as

such as N| Terro 46
S sopual kPRI EPLolL T e I S B s R (e
(307.47); p&wéplymllsﬁwt}e%-meﬂe’ﬂlml@ddloz -Aipytitiee; Ment al Di sor der such as

| nsomi a Redhadre Q- [(@SANAT DesthWbh B-mESIOT- g diiyd R értddy1} IplpEhdIeyIHRRYIRS-

CF{;gl atg ﬁgag:‘“ ? gJﬁm sor der 40( 307.44); Sleep Disorder Due to g ]
ner | rti r | W
sucﬁ SI scl\a/l;s{i gﬁ tFIBQWOBéane as)tB?‘ éé‘gleﬂ%lafgrpg’ﬁg‘f‘hﬁﬁar %ﬂybezs r 2:? Iogsgt Ieeg t
syndr one, piadinylmdthylind)Sdimethgesidazottl2Slimsidansce- | nduced Sl eep Di sor der
2-[((2S)-1-{[ 6-¢ethyl-3-(cthyloxy)-2-pyridinyl]carbonyl } -2-piperidinyl ymethyl]-7,8-
dimethylimidazo[1,2-a]pyridine;
35  6-fluoro-8-methyl-2-({(2S5)-1-[(6-methyl-3-phenyl-2-pyridinyl )carbonyl]-2-
piperidinyl }methyl)imidazo[1,2-a]pyridine;
7,8-dimethyl-2-[((2S)-1-{[6-methyl-3-(3-methyl-1,2,4-0xadiazol-5-yl)-2-
pyridinyl]carbonyl}-2-piperidinyl)methyl Jimidazo[ 1,2-a]pyridine;
7,8-dimethyl-2-[((2S)-1-{[6-methyl-3-(5-methyl-1,3-0xazol-2-yl)-2-pyridinyl |carbonyl } -2-
40  piperidinyl)methyl]imidazo[1,2-a]pyridine;
2-[((285)-1-{[3-(5-ethyl-1,3-0xazol-2-yl)-6-methyl-2-pyridinyl Jcarbonyl } -2-
piperidinyl)methyl]-7,8-dimethylimidazo[ 1,2-a]pyridine;
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WO 2010/ 072722PCT/ EP2009/ 067658 i ncl udi ng the subtypes I nsomia Type,
Hypersomi a Type, Parasommia Type and M xed Type; Sl eep Apnea and Jet-Lag
Syndr orre. W20 /beemaceut i cal conposition conprising a) PChEPC@IPoIsngl as
defined in any one of 5clains 1 to 15, or a pharnaceutically acceptable
salt thereof, and b) one or nore pharmaceutically acceptable carriers. 10

10

15

20

25

30

35

40

7,8-dimethyl-2-[((2S)-1- {[6-methyl-3-(2-pyrimidinyl)-2-pyridinyl Jcarbonyl } -2-
piperidinyl)methyl]imidazo[ 1,2-a]pyridine;
7,8-dimethyl-2-[((2S)-1-{[6-methyl-3-(3-methyl-5-isoxazolyl)-2-pyridinyl Jcarbonyl } -2-
piperidinyl)methyl]imidazo[1,2-a]pyridine;
7,8-dimethyl-2-[((2S)-1-{[6-methyl-3-(4-methyl-1,3-thiazol-2-yl)-2-pyridinyl]carbonyl } -2-
piperidinyl)methyl]imidazo[1,2-a]pyridine; and

6-fluoro-8-methyl-2-[((25)-1-{[ 6-methyl-3-(2-pyrimidinyl)-2-pyridinyl |carbonyl } -2-
piperidinyl)methyl]imidazol[1,2-a]pyridine;

or a pharmaceutically acceptable salt thereof.

16.  The compound as defined in any one of claims 1 to 15, or a pharmaceutically
acceptable salt thereof, for use in therapy.

17.  The compound as defined in any one of claims 1 to 15, or a pharmaceutically
acceptable salt thereof, for use in the treatment of a disease or disorder where an antagonist
of a human orexin receptor is required.

18. The compound according to claim 17, or a pharmaceutically acceptable salt thereof,
wherein the disease or disorder is a sleep disorder, a depression or mood disorder, an
anxiety disorder, a substance-related disorder or a feeding disorder.

19. The compound according to claim 18, or a pharmaceutically acceptable salt thereof,
wherein the disease or disorder is a sleep disorder.

20. The compound according to claim 19, or a pharmaceutically acceptable salt thereof,
wherein the sleep disorder is selected from the group consisting of Dyssomnias such as
Primary Insomnia (307.42), Primary Hypersomnia (307.44), Narcolepsy (347), Breathing-
Related Sleep Disorders (780.59), Circadian Rhythm Sleep Disorder (307.45) and
Dyssomnia Not Otherwise Specified (307.47); primary sleep disorders such as Parasomnias
such as Nightmare Disorder (307.47), Sleep Terror Disorder (307.46), Sleepwalking
Disorder (307.46) and Parasomnia Not Otherwise Specified (307.47); Sleep Disorders
Related to Another Mental Disorder such as Insomnia Related to Another Mental Disorder
(307.42) and Hypersomnia Related to Another Mental Disorder (307.44); Sleep Disorder
Due to a General Medical Condition, in particular sleep disturbances associated with such
diseases as neurological disorders, neuropathic pain, restless leg syndrome, heart and lung
diseases; and Substance-Induced Sleep Disorder including the subtypes Insomnia Type,
Hypersomnia Type, Parasomnia Type and Mixed Type; Sleep Apnea and Jet-Lag
Syndrome.

21.  Use of a compound as defined in any one of claims 1 to 15, or a pharmaceutically

acceptable salt thereof, in the manufacture of a medicament for use in the treatment of a
disease or disorder where an antagonist of a human orexin receptor is required.
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22, Use according to claim 21 where the disease or disorder is a sleep disorder, a
depression or mood disorder, an anxiety disorder, a substance-related disorder or a feeding
disorder.

23.  Use according to claim 22 wherein the disease or disorder is a sleep disorder.

24.  Use according to claim 23 where the sleep disorder is selected from the group
consisting of Dyssomnias such as Primary Insomnia (307.42), Primary Hypersomnia
(307.44), Narcolepsy (347), Breathing-Related Sleep Disorders (780.59), Circadian Rhythm
Sleep Disorder (307.45) and Dyssomnia Not Otherwise Specified (307.47); primary sleep
disorders such as Parasomnias such as Nightmare Disorder (307.47), Sleep Terror Disorder
(307.46), Sleepwalking Disorder (307.46) and Parasomnia Not Otherwise Specified
(307.47); Sleep Disorders Related to Another Mental Disorder such as Insomnia Related to
Another Mental Disorder (307.42) and Hypersomnia Related to Another Mental Disorder
(307.44); Sleep Disorder Due to a General Medical Condition, in particular sleep
disturbances associated with such diseases as neurological disorders, neuropathic pain,
restless leg syndrome, heart and lung diseases; and Substance-Induced Sleep Disorder
including the subtypes Insomnia Type, Hypersomnia Type, Parasomnia Type and Mixed
Type; Sleep Apnea and Jet-Lag Syndrome.

25. A method for the treatment of a disease or disorder where an antagonist of a human
orexin receptor is required, in a subject in need thereof, comprising administering to said
subject an effective amount of a compound as defined in any one claims 1 to 15, or a
pharmaceutically acceptable salt thereof.

26. A method according to claim 25 where the disease or disorder is a sleep disorder, a
depression or mood disorder, an anxiety disorder, a substance-related disorder or a feeding
disorder.

27. A method according to claim 26 where the disease or disorder is a sleep disorder.

28. A method according to claim 27 where the sleep disorder is selected from the group
consisting of Dyssomnias such as Primary Insomnia (307.42), Primary Hypersomnia
(307.44), Narcolepsy (347), Breathing-Related Sleep Disorders (780.59), Circadian Rhythm
Sleep Disorder (307.45) and Dyssomnia Not Otherwise Specified (307.47); primary sleep
disorders such as Parasomnias such as Nightmare Disorder (307.47), Sleep Terror Disorder
(307.46), Sleepwalking Disorder (307.46) and Parasomnia Not Otherwise Specified
(307.47); Sleep Disorders Related to Another Mental Disorder such as Insomnia Related to
Another Mental Disorder (307.42) and Hypersomnia Related to Another Mental Disorder
(307.44); Sleep Disorder Due to a General Medical Condition, in particular sleep
disturbances associated with such diseases as neurological disorders, neuropathic pain,
restless leg syndrome, heart and lung diseases; and Substance-Induced Sleep Disorder
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including the subtypes Insomnia Type, Hypersomnia Type, Parasomnia Type and Mixed
Type; Sleep Apnea and Jet-Lag Syndrome.

29. A pharmaceutical composition comprising a) the compound as defined in any one of

claims 1 to 15, or a pharmaceutically acceptable salt thereof, and b) one or more
pharmaceutically acceptable carriers.
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