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WARDbBAGTERI AL ACTI VI TY BACKGROUND OF THE | NVEIGBR06/001889
The international health community continues to
express serious concern that the 5 evol ution of
anti bacterial resistance w.ll continue to result in
strains agai nst which currently available
AMEVPH BERHDENE AAUIHGRHIES WD [THRER RARTIOSEERN e ANMGIGUER AifiTHeANTIBACTERIAL
ACFB4EiT¥t ant strains of Grampositive pathogens such as
methicillin-resistant Staphyl ococcus aureus (NMRSA),
nmethicillin-resistant coagul ase-negative
st aphyl ococci . (MRCNS), peni cillin-resistant
St rept ococcu esi st ant
Ent er OCOCCUS?%_ISQIﬁum are bot ﬁﬂgmfwl\{ cu 1?»{ o treat and
@hé fritcudtiondl hed thaginpany cabings e expiesh sdripus ¢oncep gt the o
5 evolutlgr} %fr an%terlalere%ggnc@twsl’f? g%n\f\%ﬁeetg g&%ﬁg ﬂlns?é tsla%ﬁﬁdgg 81(1_:‘1{02 %ﬁlﬁég\%&‘t
availablnniibdcatriacapentp sl beinkeckiye. tHoo sxanypile, hesistanhwraing ofgragl-positive

v RSO SNE s S OR B DERR g

coaguldsbasgatian stagylvenca @ERENE), peniwitlinkrysistive Strepreqveénspn eumoniae and
mult1pg 6?5%1125’?1‘61@%6%11%%’{1 0 I 3 ddgr_ﬁc&;%qre%pana dlfﬁglﬂptg léfmwate
10  ConsequlatiyyBC&ddrit€ a&&gomheﬁtwbdfméapmﬁ eltiedig rewh’@ntelrgﬂmsms,o

oo g e B R L b LB e
mechaih ©Pactioa aid/61 dogtainkyg rewchbhayacaghntiagmsp- 3 het er oat ons;
WO 2006/ 125974 PCT/ GB2006/ 001889 -2

SUMMARY OF THE INVENTION
15 These and other needs are met by the invention disclosed herein which is directed to a

compound formula I:
Re

Ry R Ny

v

)
-
P

R

or a pharmaceutically acceptable salt thereof, wherein:
20
L is an optionally substituted ortho-fused bicyclic subunit with the following structure

00

Z\----/ Zw
in which:

each ring (x) and (y) contains 0-3 heteroatoms;
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at | east one of rings (x) and (y) is aromatic; at

| east one of Z4 and 25 is C Z3 is CO CRI; N NRx; O;
wEt@ps23erein x is 0, 1, or 2; SR, wherei n RZPCHGB2@6/001889

(Cl- C6)al kyl, or CR Rla, provided that Rl and RI,,

are not both OH or optionally substituted amno; 5

wherein Rx is independentky hydrogen; (C -C4)alkyl

optionally substituted by hydroxy,

(Cl- Co6) al koxycar bonyl, (C1-C6) al koxy,

(Cl-C6)al kylthio, halo or trifluoronethyl;

Ahtid; (C1- C4) al kyl ; aryl carbonyl ;
%g%gtﬁglgr@h{ﬁ%gﬂ and?;F)Xé aéi C4) al koxycar bonyl
Qt@s@myaf%wnézr l!fdﬁyl fornyl; (Cl-08)al kyl sul phonyl ;

255 ) Yx WREeRI is bhe oﬁfﬂgm WHERHIR IS H or (Ci-
opti oha st i t ted by al koxycar bon I
Co)alkyl, C1CRBia mtoyid@é fsbRyand F(u@e M)bath@% 91 eptippallyyhTuted amino;

(C2- A4) al kenyl car bonyl, (Cl-C4)al kyl or (C2 C4) al kenyl
and optionally further substituted by (C - C4)alkyl or
R eiER) i m@pymdenﬂﬁhmo@ndoﬁp@alkv@pﬁwﬂy mw@e@a R gy,
d -Cg)alkenyl;
(cl-c6)%§?{g% B8 01, é E:géné?;f;h 8%2{1@%%3@%@&@%@  Cr Caalkeny’
aryl; arﬁ(ﬁhF@)aHml paeylcalﬂydnyl ggfamaﬁ'ilqadﬂo@}’l am di no, any of which

cr oyl SBbIRR BRI b S APk o5, s
ammocﬁi&lhﬂ whh:ynirtbe(eynmcé @bum)wltlklydlhvhuhstﬁur?étb@r ocycl yl t hi o,

t hi I
(oo S Ptk b R o A Dot Ut e
(C2-CoYaRimyGhaytmh Ky (Ci- Qi dr SoyulkeaB)eadl kytonaliyafushessubstituted by (Ci-

l.,; (Cl-C6)al kylthi trifl t hyl

Catiof B (s krgr}éxlhog(y, c)yZnoy ( clloce) X kyféﬂrﬁhoﬁw

(C1- C6) al kyl sul phoxi de; aryl sul phonyl; aryl sul phOXI de;

s o BRIy b BB NP RlagBE BB
Cs)alkcﬁ;ﬁ)bbticgfallf @bs@dbk@liﬁid)@mimgo Qimesidyloguanidine oF 3mikin, any

.the a t . I IS

ot whigtgg R BN EYPe R B4 B AeS R B Ry SAF s Cal BN
groupsNOYNHY mylroGA (C 256)ﬂ2§'1811&)hleemyhlyiﬂ1yq, hetdroayrlyl&d, anybhiezacyloxy,
sty SRETSTR L oo Bhordh OB, L Gl BT A
hydrox@%ﬂhﬂ? il JORIAINIE) amiyg, kq@lpa;bsl mmﬁmmmetmalrmsuomethoxy,
cyano; TR RHEIEIY o C CY RCRUISEIREE, A P B b ico 0 o
amino %ﬁ%e%d IVQaﬁﬁ%/ol 21%91?140 &6 %3&@@/}05%8&9?% b oMehﬁrth (Cl-
C6)alky{ywbggy{C1 ﬁg)p]g(]@ilp]@gngegrsgg%yorl wnh l%@ Qndet c—t: a&l acethm%gre? is
CR;CRy,, Ry and Ry, taken together with the carbons to which they are attached may form (C;-
C)alkylenedioxy;

7! and Z? are each independently a 2 or 3 atom linker selected from the group consisting
of CR1,CR N, NCRgN, CR;5CRCR14,CR14NN, CR;NCRy, NCR1,CR . OCR1,CR14,
SCRleR1c, S(O)XCRleR1c, SR]bCRu,CR]c, NR]bCRmCR]c, CR1bN, NNRlb, or S(O)XCRleRlc,

whereinxis 0, 1, or 2;
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(Cl1l-Co6) al koxy optionally substituted by (Cl-C6)al koxy,

am no, piperidyl, guanidino or amdino, any of which
WO g006p2ioohal |y N-substituted by one or two PCT/GB2006/001889

(C1- C6) al kyl , acyl or (Cl C6)al kyl sul phonyl groups,

CONH2, hydroxy, (d-C6)alkylthio, heterocyclylthio,

heterocyclyl oxy, 5 arylthlio, aryloxy, acylthio,

acyl oxy or (Cl-C6)al kyl sul phonyl oxy; (d

C6) al koxy-substituted (Cl-C6)alkyl;

hydr oxy(GC -C6)al kyl; hal ogen; (Cl-C6)al kyl; (d -

1% 1Y, b,tlac, Qnd Ry laufe eﬁ&?ﬂ&%p@ﬁ(&ent& ﬁﬁnfr&ééﬁ rlﬁlﬁﬁﬁc Qfﬁlb(c LE9RRoxy;

(CrCs)@kKQX}G@tlaha&gyl sglgﬁtlpmglm (C1 Q@gl.kgﬁ) amp@og Blmrp}yb g].l@édmo or amidino,
any of \%l\éﬁ %%éﬁ{h%ﬂg k-subg{ t!aél?}% Jelplens W&%cl%@a% 1 %@3(1 PCh |,

am di no grou
Cs)alkymlwbnstl gtamgs, GO NFhehyddoxyy (Chv(%m)a(lmtheﬁywrkgmclylt@@ylllet%@cyclyloxm

o 1S9 LB PSR 100 00,

Co)alkoRRGHAORBIRG, - -Cplkylh by &y (€a€Halbyl; RiogeRAC LR bml (RS i s

come RN SRRESRRIL Ao UbRe o ki acys

acyloxyn abyzl(hﬁ {CBY Salkylbulphanylds: - Qsﬁlkyﬂ:@)mbklgidt ary(l@lphonyl;

R bR SR oyt o
or two @ﬁ}@é)dﬂeﬁydcy]arrb@ﬁgg)alkylsullﬁﬂouplrgnmhoxy; cyano; carboxy;
nitro; acyl; acyloxy; acylthio; piperidyl, qguanidino
or am dino group optionally N-substituted by one or
txz\xs NEGI CER)@ICRYR, CRERHHCOy O-{CRsR2 OVHEG)-GRKBY, MBI 1805 GRER7-SO; or
CRR. ps hydr oxy, optionally substituted am no or
ReR71 ?Jnal |y substituted am nocarbonyl;
(C1- C6) al kyl sul phonyl ; (C2-C6) al kenyl sul phonyl; or

i rue TP ALY bl ) B ARk T
cﬁ)au«éxg?(cf;g()@dub%tﬁ%halogaﬁ Hyaroant hBS(Clt(QEi&ityh 2Zi-db;€(grf§)eﬁm; -
Coaligny; ?ﬁugg il ggﬁ;@r §aaf?fy PPt f( ?-SF}E@W SeyetboyltCx
Co)alkdrigicaibonyl ﬂﬁMhero{n@tﬁo@@ rdnks edaytioxy (diro; a@ﬁ) zﬁbl@ﬁ%)&@ﬂﬂﬁm pipletidyl,

) al kyl car bon or ami nocar bon
il o G YRA RO P G Srshor Gt B8 o7 LR (Ao, et or i
C@alkﬁl@ﬂpl@@}l%r&ﬁ%)&@ﬁfoﬁ? rb)phonaﬂl?lu‘t@ﬁﬁutéﬂ' ki Lt rob@cmﬂly sub&Ruted

| b I k |
amino el Ry G R SIS RGPSl of Bl A ingsgobepd
where1§ RSnib 156 nggﬁ&:ﬁw&ﬁéh b9 (C 1 EZalleR ba{ds anyikenlf or Rg and Rg

where one of contains a 30 car oxy
togethgrrmjgseatmﬁoglﬁéndoﬁmﬂR@éﬁﬁé.ﬂb@’egeﬂgﬁér oXy Or ami no group
they may together forma cyclic ester or am de
| i nkage; WO 2006/ 125974 PCT/ GB2006/ 001889 -
repiRoris indepgidsatiy hydyoges; tflaeromegyls (thelredlyl Fé@z-ﬁs)amenyl (G-

CoalkbigtarfkBayd! (€ lce)a kBB EM O 2ok diyl whirén T Aiki® Brshp is
optionally substituted by (C;-Ce)alkoxycarbonyl, (C;-Cs) alkylcarbonyl, (Cz-
Ce)alkenyloxycarbonyl, (C»-Ce)alkenylcarbonyl, (C;-Ce)alkyl or (C,-Ce)alkenyl and optionally
further substituted by (C;-Cg)alkyl or (C2-Ce)alkenyl; or where one of Rs, R7, Rg or Ro contains a

carboxy group and the other contains a hydroxy or amino group they may together form a cyclic

ester or amide linkage;



L(C -C )al kyl LO(Cl1-C6)alkyl 1 6 , or
hydroxy(d _C3)al kyl, CONH2, CO2H, -CH2CH2CO2H, 5
WO SHBaENHR, - CH2CO2H, - CONH( Cl- C6) al kyl PCT/GB2006/001889
trifluoronmethyl, S(O,,R, wherein x is 0, 1, or 2;
Ry and Ry' are each independently H, hal ogen,
(Cl- C6) al kyl, hydroxyl, C@NH2, CO2H, CH2CONH2,
- CH2CO2H, - CONHCH3 or am no, provided that when Ry and
Ry' are hydroxyl, am no, or hal ogen, they are not
attached to the sane carbon, or when Ry and Ry' are
attach same carbon, they form C=Q, L-(Cl
6 ﬁ%ﬁ“’&“ﬁ‘]@af’oé?%i C6)al kyl Re is H, (Cl-C8)alkyl,
or , Uis CH2, CO SO, or optionally substituted
I I t € lcC,- 1
g R her B IR (L COURT, T e Cp ooy
ortho fus bi cyclic aryI or heteroaryl, or when Uis

hygj%h?y,leot,r h( Cé %6?62?1%231;&0@@5 éa%i%@lﬁﬂy |qq1hﬁloo e28H2C02H
EHﬂé%P%}lg#(é%ﬁ a?nbfr\]%ﬁ(b ( Qﬁ()gfﬂy&ci)ﬁgﬁ!)r%ﬁk gﬂmfsc%ml, wherein xis 0, 1, or 2;

(C3-C6) cycl oal kyl, (C3-C6)cycl o(d -C6)al kyl oxy,

%&? %}’g%rg :e %ﬁde%%ﬁtﬁ’y]{i t}ﬂ m (Cr-Cojalkyl, hydroxyl, CONHz, COoH, -

CHCONEB:, GHizQ&hHo(CEJNIﬁ()JHI Iauyalnsm, prmyied thaC8hand3capdiRy( @ehydroxyl,

ammo,ﬂg%a?gg_e&t% ag/arra aﬁta?heﬂlfo t&isagg)caTbon oarl r\ﬁhﬁn Ry and Ry’ are attached to
the san{htc@ﬁan,@ﬁé}(foyml(}e@l kyI )2, (C1-C6)acyl,

(C3-C6) cycl oal kyl car bonyl, phenyl, phenoxy,

phenyl t hi o, phenylsulfinyl phenyl sul fonyl, 25

phenyl am no, Cl1- C6) al kyI phenyl am no,

N- ( C3- 08) cycl oaLk;( enyl Muiphenyl )2,

Fhenl) (O 8&yal kyl oky enyl %al Kyl thi o,

phenyl ( Cl- C6) al kyl sul fnyl

phenyl ( C1- C6) al kyl sul fonyl , phenyl (C1-C6) al kyl am no,

NJ {(s@H,06Dak®y lor dptpnaysubainnal diylenebiraipkigrally substituted ethenyl,

N- (C3- C6) cycl oal kyl - N- phenyl ( C1- C6) al kyl am no,

or ethy¥b 7 0yl , “ nmono- or bicyclic WO 2006/ 125974

PCT/ GBZOO6/ 001889 - 5 heteroaryl, heter oar yl oxy,

het er Qar e ar het I su fonyl
e topgary aviiyed RpEa! s el ey ttar By Rihiho.
N- ( C3- C6) cycl oal kyI I\I- het er oar yl am no,
Exgﬁeglggr i:ar b%g) o e@??lﬁ] 65 yd)/oggr? :lial(o:g L oxy >fCl-Cﬁ)alkyoxy,
(Ci-C Ihﬁxa((VM&]k;ﬁﬁIlﬁkaxbﬁak)ﬁmryllsulfonyl (C1-C)alkylamino, (C;-

I

Cs)dlaﬂéia@a%e Oa.( q{l@:yc&%gkg] &é -Cj:l Yigie( glﬁg@ﬁylgfé} 5q3R%cyﬂo§1-C6)aM1th1o,
Cs cégak%(@lawwﬁﬁmﬁﬁs@ (csi@z)aIdel RHYERLH), e LCoalclortr N

teroaryl am no(Cl- % car bax &
Conllytemyng RylCokylear BBRINAC G Ao (B Coacy
(ca-c?% rc%eﬁﬂtﬁh\é&}hyph%ﬁ@@e@ﬁﬂ;tumdﬁ ;vsﬂénggﬁlﬁnyl( Qﬂenﬂ@t)lﬂn}ﬂy I

C6) cycl oa ,._hono- bi cycl

phenylayigg, 1Ce) a@ﬁyl%h@e@ylarmodﬂ (C3-C5)cycloa]kyl- phenylammo N-
(phenyl),, phenyl(C;-Ce)alkyloxy, phenyl(C;-Ce)alkylthio, phenyl(C;-Ce)alkylsulfinyl,
phenyl(C;-Cg)alkylsulfonyl, phenyl(C;-Cg)alkylamino, N-(C;-Cg)alkyl-N-phenylamino(C-

Ce)alkyl, N-(C3-Cg)cycloalkyl-N- phenyl(C,-Ce)alkylamino, benzoyl, mono- or bicyclic
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Rb represents hydroxyl, (Cl-C6)alkyl oxy,
(C3-C6) cycl o(Cl -C6) al kyl oxy, or Ra and Ro form

W oetitrr4 with the nitrogen atomto whi ch t heyP@r/6B2006/001889
attached a 5- or 6-nenbered heterocycle which 10 nay
optionally contain another heteroatomchosen fromO, S
and N and carrying, where_s.appropriate, an alkyl,
phenyl or nono- or bicyclic heteroaryl substituent on
the nitrogen atomor where appropriate in which the
sul fur atomis oxidized to the sulfnyl or sul fonyl

heteroa‘%t:}gﬁ gq) (}?Iﬁéxy, gelattf)rﬁéx&)ﬁ/fno, hi éfoagl’)rri L@ﬂ%ﬁﬁﬁ%&’lﬁﬂ%et L IeteT rf@m 0,

N- (Cl-cg)aucylaﬂaémmwla&xﬁhe, GBQ(aLC%ydycm&ylé‘ﬂ-hetEMerybemh b@tﬁrwr}'i;aﬁbpnyl

w45 5y ORI S ARty

hetero@ﬂ@ﬂswmhﬂ Cﬂetﬁa)rﬁlK(Rlyﬂla)alkxMImny,ll‘&(ﬁ: 1@@1%) aI ky I,

heterozmgé@nsg )f? %(1 a’r\k(&c%'iéf Eﬂkyf?l(l-cl%eté?@rﬁ Mo(cl-cs)alkyl carboxyl,

(c,-csﬁg?gxgwwnyh n-q(lmesmcklykaRb éteindRurapll Ru kdspasyively represent

hydrogqg,t(gr— a %@&3&(&3&&%&% al leloho-zo(r) bicyclic heteroaryl, or one of R, or

R, repsdnfel iy@x Al (Q/LCohibesst (Iar(;gb@nho(ﬂa(@]ail@ﬁ)xal &yRa, and Rb form

het er oaryl t hi o, het

togetherayith thepitrpEay afqurlllgﬂ Whlg‘h@ %/rf ﬁ#aé:gg%an nyP n%berﬁd heterocycle which
may oﬁhﬁ AYy dtafOmyther Edi’éioélkﬁﬁ icRdsen fréth CHSdtnﬂ?N and parggeg) twhere

dr ogen, (C1-C6)al oal
approm}a{eeq:qqa‘;]t:}i 9,yl _r }nQB(I) é)§ gwgl(c%tepg%ﬁ g%stl r@%ﬁdaefnétfogv\?] atOl‘:f]l or
where Eﬁprbﬁnafeca wWaihah&yifur fbRNYbxidipdian He(s@lfin @6y atlkoply] state), or
phenoxy(Cl - C6)al kyl, phenylthio(d -C6)alkyl,
alterng{ivelyl - 06) al kyl - N- phenyl am no( Cl- C6) al kyl, nono- or
bi cyclic 25 heteroaryl, heteroarylalkyl

e e oot 2t R PAE) S N6 LR DROARE L TR Ybaryt o
heterolél’y((@il- ek %Nérélﬁltﬂé%%f&%ﬂ yh@mm&?&r b(@):m kdnoxy(C;-

Coaligh. shen ol HEtaPeR I C-Sortrg: BiraerurSsC Rt o
pheny%ﬁwbi-c%@?d{ K (chenpayl- el o0 alay Ihetafo@rmy(cl-

i oned above ‘are_opti onal

Coatig blsteroamtb@(%rpq)ﬂbylrhqtfgowlﬁlﬂﬁﬁyh Pinserpeni Ry (s
hetero%m&?g XU @@afl@ acsib)ﬂlgﬂ W‘Néterozﬁ‘iflkm{no(@ Lwdlmbbeteroarylthlo

trifluoroneth

heterqarylfunfuwt bntexow@alfomm Ry mmmlfwlopheeﬂf%m% and vherein
R°b a %@4&%&%@ ﬁbe%%ﬁ@gf &Qé?@gcyc’lcﬁlkyl or alternatively R represents

onyl ["am no, - NRaRb for
a radiedl |(1%h: Rd fMﬂbR‘alne(@usC@@lfyl,m@myéwm@l(Cqﬂqbﬁvl phenoxy(Ci-

C6)a%dph%¥téﬁ§q(§é$mhy | ({;%ﬁg)&%?éﬁwggﬂyiﬁl@(&c%@ﬁ& , K¥ho- or bicyclic

heterdarfiB)ebdrdayy1alky 1 Dagtb{riIbx6) -alsJatkyl, hetbrowthio((-G)adiol,
hetergpanogC Gt NROHE a1t R hatntno EeCo iy ¥ atterBatively

R is a radical -CF,-phenyl or mono- or bicyclic -CF2-heteroaryl, it being understood that
the phenyl, benzyl, benzoyl or heteroaryl radicals or portions mentioned above are optionally
substituted on the ring with 1 to 4 substituents chosen from halogen, hydroxyl, alkyl, alkyloxy,
alkyloxyalkyl, haloalkyl, trifluoromethyl, triftuoromethoxy, trifluorormethylthio, carboxyl, (Ci-



Z L Il or a pharmaceutically acceptable salt thereof,
wherein: 10 Lis (NC 1/ N\ / / eNN, NNN,~ NNN N
WO MN6MRAN74 | N~ 1 N~ ~ N\ N~ NN\ \' N\ rz \PCT/GBMNOb/001889
/' 1'/ N/, N N, Naa NN\ \\ \ NrN“\ \ N /
NNNN / NCNNCOCNaaaaaacN,06,0 NN\ I/

15 N or wherein "vvvv as i@di cates the point of

attachnment, and wherein each L is optionally
substituted with 1, 2, or 3 groups independently
sel ected fromthe group consisting of H halo, cyano,
) éﬂfﬁ)ﬂ' -Nl@ [ 139 %Yich d R as defined above,
Cﬁ)alk’?é&?é'r%g rg’ﬁ:%ﬁ%gcﬁk% 0D Hioh iy e e
phenylﬂ@ﬁtm@wmacecs)amyw@l@)alkyh&@r%&g}hlsulﬁnﬂ(cl -Ce)alkyl,

hal o( G - C6) al koxy, (d -C6) al koxy,
(€1-Cs %ﬁ%@?jﬁ%’ so(z(c1- 023) al kyl ( ) al koxy
SOZNH( Cl-C6) al kyl, or SO02N((d -C6)al kyl)2; X is NHCO
. -CO NR1S02, CR1R2-S02
%’%r@%%v%ergﬁfnfomﬁgﬁd R2 at each

occurrence i s i ndepen entll_.{y 3 hy roxyl, (d-0C6)alkyl,
hal ogen, hal o( G - )a \?Ny-Lu or heteroaryl or X
r
C6) F K

is OCRLR2, NRI1- n RL and R2 are H,
(C1l-Co6) al kyl, hal o(C yl, aryl, or heteroaryl;
10 Z i s absent or s a bond or is absent; L-(C
-C)al kyl L-Q(cl- OGlaI kyI Rd is H, II(Cl Co) al kyI
(C2-C6)al kenyl, 1 6 hydr oxy(C1_

or a pharmaceutically acceptable salt thereof, wherein:

Lis
CO [f EN\l)ﬁ @f\ @é Q%J“ C
- ~ NS
N N/), N7 N NN Ny : NT, SN ,
s relvelselssibeloe
Na ,N/ ,/N/’I/ /N,//, /N/,l/ /N,
i \“@)?'\ O @)ﬁ@é@é
I 2 /’N Z N/,N P /N’N o /, N/ N/, N/ /N, N/ Z ,
= N
/I{I,ll\l\ , N l’ N N, \N , Z , = ,
N A , Or NZ wherein “vwuv ” indicates the point of attachment, and wherein

2

each L is optionally substituted with 1, 2, or 3 groups independently selected from the
group consisting of H, halo, cyano, nitro, (Ci-Ce)alkanoyl, carboxy, (C1-Ce)alkoxycarbonyl, (Ci-
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15 C3)al kyl, CONH2, CCRH,

- CH2CH2CO2H, - CH2CONH2,

-CH2CO2H, - CONH(C1-Co6)al kyl, trifluoronethyl,

WELOp/XED74 wherein x is 1 or 2, provided that WenGB2006H501889
is a bond; Ry and Ry' are each
(A -0C6)al kyl, (C1-C6)al koxy,

, .7.CH2CONH2, - CH2CO2H,

Hand Zis C, "------

i ndependent |y hal ogen,
hydr oxyl, 20 CONH2, CO2H

- CONHCH3 or am no, provided that when Ry and Ry' are
hydroxyl, am no, or hal ogen, they are not attached to
the same carbon, or when Ry and Ry' are attached to

Copalll, HxiRYER ?la{CﬁQ?g)aH%g%Xlo cﬁlréf? %Q&(E’ Q%P(G@ ltfod-cr-coatn,

SO,(C1GERa I k@HRAURI (COds/aidy]l, orSCOEN(ICéfst)aM)a,el n each hydrogen
may be optionally replaced by fluoro or (Cl-C6)al kyl;
WD 2006/ 125974 PCT/ GB2006/ 001889 -8 R is an
QpisiNHED) N(CStﬂa)mldleEQ &t0- @Rsz, ER1RrCOINR 1388 CROR Q1 9rCRiR2-

het er.o

when U is.

CRle,e\f/Wm %r (yn:a_éi %{%at Sfﬁhl og%ugﬁerl%/e 1& h %gm?%%géfhycﬁplwl (Ci b(,)alkyl,

halogeﬂ,&fa&i(@ﬁ@é)hlkyloiry] sr ltee:ttcmrylaﬂiryl (CI Co6) al kyI oxy,

5368 (R

?‘E

are Hé{Cé d%ar Il, (hélo_(Cl-Cs)alkyl, aryl,

orhete%)"y’:lj kyl sul fonyl, heter oaryl (C I -C6)al kylam no. 5
What is al so provi ded is a conpound of claim1 which

is a. compound of forrmula Il-1 Ry Re R&-N\ Y- R X'

Ryis abat £3sB2b 7 z8 R2a I1-1 or a pharmaceutically

acceptable salt there

of ,

wherein: 10 Z3, Z7, and Z8

are Cor N provided that when Z7 is N, R2c is absent,
and__R28is b odd orGyaRét; (Cl - C6) al kyl, hydroxyl, hal o,
hal o( Cl - C6) al koxy, (Cl-C6)al koxy. What is al so
provided is a conpound of fornula 11-2 Re

Rqis H, (C1-Ce)alkyl, (C,-Cg)alkenyl,
Cy)alkyl, CONH,, CO,H, -CH2CH,CO,H, -CH,CONH,, -CH,CO-H, -CONH(C;-Cg)alkyl,

trifluoromethyl, S(O)xR1, wherein x is 1 or 2, provided that when Rq is H and Zis C, “cccum- ”

a bond;

0] 0
l|——(<31-C6)a11<y1 U—O(CI-CG)alkyl

Ry and Ry’ are each independently halogen, (Ci-Ce)alkyl, (C1-Ce)alkoxy, hydroxyl,

CONH,, CO,H, -CH,CONH,, -CH,CO,H, -CONHCHj; or amino, provided that when Ry and Ry’

, hydroxy(Ci.

are hydroxyl, amino, or halogen, they are not attached to the same carbon, or when Ry and Ry’

are attached to the same carbon, they form C=0;

R, is H, (Ci-Ce)alkyl,

U is CH,, CH,CH,, CH=CH, or
replaced by fluoro or (C;-Ce)alkyl;

C=C

0
||—(<31-(?6)all<>'1 or U—O(CI-CG)auqt

, and wherein each hydrogen may be optionally



Ry ~~R RAd-MY Ry X Ra Z3 Rb |' Z8 z R2c 11-2

15 or a pharnaceutcal |y acceptabl e salt hereof,
wob@eae23974 WO 2006/ 125974 PCT/ GB2006/ 001889 - 9rCO1/GB2006/001889

L--(C -C6)al kyl L-Q(Cl-C6)alkyl - Rd is H,

(Cl-C6)alkyl, 1, nmethyl, CONH2, CO2H, CH2CH2CO2H,

- CH2CONH2, - CH2CO2H, - CONKCH3, S02Me, COCH3, COCH2QOMWe,

or COCH2OH. 5 What is also provided is a conmpound of

formula 11-3. Re Ry I RI'NNRRy X/ Ra Z3 R2b

Z8 R2c I1-3 or a pharmaceutically acceptable salt

her eaf. i n. . ] Lo o R

T T
ethyleneHﬂ@hﬂQm%hynycﬂzwm@lly-s@mmryl-ogmw}, OS@Jiﬂﬁféfoaryl(_Cx-
Colalkyloxg] %ea%%%llr{ﬂfﬂioawl-wﬁkylklﬁﬁéﬁ?&t&é&ﬁ(@ied IS

Ce)alkylsulfonyl, heteroaryl(C;-Ce)alkylamino.

What is also provided is a compound of claim 1 which is a.compound of formula II-1

or a pharmaceutically acceptable salt thereof, wherein:
10 Z3, Z7, and Zg are C or N provided that when Z; is N, Ry, is absent, and
Ry, is H, cyano, (Ci-Ce)alkyl, hydroxyl, halo, halo(C;-Ce)alkoxy, (Ci-Ces)alkoxy.

What is also provided is a compound of formula II-2

e
Ry. ‘/\R
Rd‘_N’
X
Roa /Zs Y Rap
\[\ ¢ |
%7 Zg
Rac -2

15

or a pharmaceutcally acceptable salthereof, wherein.



O Re N~~RRI&-N X R2a Z3/ R2b Z~ Z8 R2 | 11-4 15
WO 2006/ 125974 PCT/ GB2006/ 001889 -10 or a
w@basneoeuti cal |y acceptabl e salth thereof, WhRCEGB2000001889
O Rdis H (Cl-Ce)allcyl, carboxy(Cl-C6)alkyl,
LL(C1l- C6) al kyl LQ(Cl-C6)allcyl nethyl, CONH2, CO2H,
- CH2CH2CO2H, - CH2CONH2, - @RCO2H, - CONHCH3, SO2Me, 5
COCH3, COCH2OMe, or COCH20OH. What is also provided is
a compound of forrmula 11-5. Re Ry RI-N\~r Ry X Rea
Z3 R2b 1zZ8 R2c 11-5 10 or a pharnmaceutically
accept abl e sal thereof waerein: OO RdH is
(C1- Co) al kyl, dé§C1- [)aIkId L- (Cl-Co6)al kyl, or

l‘%ﬁ%&ﬁ%wH - CONHCHS, soesgﬂ ’%@%@Wmﬁ'

CH,CHICOHR ENE;CONHCEOUHIOAH, LEONHEH;, §0Me. GRCHL SOPHOMYes a
COCH ound which is:

,'3-Di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri di n-7-yl met hyl)
{(3R 6R)-6-[2-(3-fluoro-6-nethoxy-

5 What is also provided is a compound of formula II-3.

Rac 113
or a pharmaceutically acceptable salt thereof, wherin

o) o)
[ 1
Rqis H, (C-Cealkyl, (Cl'c6)a1ky1, O(C,-Coalkyl , methyl, CONH,, COH, -

10 CH,CH,CO,H, -CH,CONH_, -CH,CO,H, -CONHCH3, SO,Me, COCH;, COCH;0OMe, or
COCH,OH.

What is also provided is a compound of formula II-4

II-4
15
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1, 5- napht hyri di n-4-yl)ethyl]tetrahydro-2H pyran-3-yl}
am ne; (2S,5R)-5-[(2,3-Di hydro]
wa 2ebpd239%4 no[ 2, 3-c] pyri di n-7-yl met hyl ) am no] - NP¢B6BRG0001889

xy-1, 5-
napht hyri di n-4-yl ) tetrahydro- 2H pyran- 2- car boxam de;
20 -10-

((3R, 6S)-6-{[(3-Chl oro-6-net hoxyqui nolin-4-yl)oxy] meth
yl }tetrahydro-2H pyran-3 yl) (2, 3-di hydro
[ 1, 4] di oxi no[ 2, 3-c] pyridin-7-yl methyl)am ne; WO
W) (2S, 5R-5 - [(2, 3

&ga?%é%%% t%aﬁ) e I OXIi %4&%%9@3%%“ di n-7
-yl msthyl)am no] -N- (6-net hoxy-1, 5 -
napht hyri di n-4-yl) pi peri di ngyﬁ car boxam(lyv_e (2S, 5R)-5
- [(2, 3 dihydro 1,4] digkin.[2 cll

thogby n@a]rbox% 1%5)311{}/1 (C C,) 1kyl E%é g)nlkYI

er| ’di ne- 2- car boxani de;

methyl, ((ZQ\IHR)CQl;IIHP Oﬁ%@ﬂm‘é‘é AGONH:y tGHE Opi > CONH o §93M6a4] d

ﬁlcﬁjln 7
COCHX/ﬁydiﬂbﬁse cr’ntcdf}o p| peri di ne- 2- car boxani de; (2R, 5
S)-N-(2-cyan quino lin- 8-yl)-5 -[(2, 3 -dihydro [

%Yhﬂ S%SQ;%(%]H%% Spalgcr?g&L ‘gyddﬁbrﬁlggar%gxam de;
(2R 55)-5-[(2, 3-di hydro[p,1, 4] d|
[2,3-c]pyridin-7-yl mathylgl 91N‘I'<F‘(\¢qnethoxy 1,5- 10
napht hyri di n-4-yl) pi peRddi ne- 2f car boxani de;

N- (2- cyanoqui nol i n- 8-yl ) - T—RY

{[ (3-oxo-3, 4-di hydr o- 2HX yr| do[ 3,2-b] [1 , 4] oxazi n-6-
yl ) met hyl ] arBIZno }pj peridi n%z car boxam de;

N- ( 6- met hoxy 4-yl)-5- {

[ (3-0x0-3, 4-di hydro-2 pyfldo [3,2- b]

[ 1, 4] oxazi n-6-yl) - kg i no} pi peri di ne-2-car boxam de
;15

N- ( 6- et hoxyqui noIRi(l,n- 4-yl)-5-{[ (3-0xo0-1B54- di hydro-2H p
yrido[ 3, 2-b][1, 4] oxazi n-6- yl)nethyl]am no

} pi peridi ne-2-carboxan de; N-(2-cyanoquinolin-8-yl)-5-
{dr & Pn@iccdtidaldiabopiable 4tk P¥ebll@heeid- b] [ 1, 4] t hi azi n- 6-
yl ) met hyl ] am no }p| peri di ne-aﬁ_-—tcar boxam de;

N-(6 met hoxy- 1, 5- napht hyri 4-yl)-5- { (|)__
3- 0x0- 3, 4-di ro-2Hpyrid 8, -2)alkf)l O(C,-C/)alkyl
B]«i[fl inGttiedovh C@b%?)(ﬁ‘épg ¥ lani n(o} pi Serl dF ne- 2- car boxam

methyl, @& NHNCOGH oMY@ H,COAEY| JCHBEO,H, -CONHCH;, SO,Me,
{[(3-0ox0- 3, 4-di hP/dro 2H—pyr| do[3,2-b] [1,4]thiazin-6

COCHyIéQ@t{WT 0§ 20Bi peri di ne- 2- car boxani de;
N- ( 2- cyanoqui nol i n- 8-yl ) -5-
{[(2E)-3-(2, 5- dlfluorophenyl)prop 2-en-1- yl] am no
YHhegeventionalsoprevidas @ campeted which is:

(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl){(3R,6R)-6-[2-(3-fluoro-6-methoxy-
1,5-naphthyridin-4-yl)ethyl]tetrahydro-2 H-pyran-3-yl} amine;

(2S,5R)-5-[(2,3-Dihydro[ 1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-N-(6-methoxy-1,5-
naphthyridin-4-yDtetrahydro-2 H-pyran-2-carboxamide;

((3R,6S5)-6-{[(3-Chloro-6-methoxyquinolin-4-yl)oxy]methyl} tetrahydro-2 H-pyran-3-
y1)(2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amine;
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5-{[(2E)-3-(2, 5-di fl uorophenyl ) prop-2-en-1-yl]am no}-N
WO ¢@erreonpxy- 1, 5- napht hyri di n- PCT/GB2006/001889

4-yl ) pi peridine-2-carboxamde; 5 - { [ (2BE)-3 -(2, 5

-di fl uor ophenyl ) prop-2-en-1-yl] am no }

-N- (6- et hoxyqui no |in-4-1yl) pi peridi ne-2-carboxam de;

6-[ 2- (3-chl oro- 6- met hoxyqui nolin-4-yl)ethyl]-N (2, 3-di

hydro [ 1, 4]dioxino[2,3 -c]pyridin- 30

7-yl met hyl ) pi peridi n-3-am ne; WO 2006/ 125974

9 6-meth
@@E’é&%@?ﬁ 9&%@ ﬂglo%.ﬁo[z 3-c] nrcllglpz] meﬁllly aming]- §V|S é?ehyole
naphthyi§d{r24-3Dpiipérydine2 [:arb_ommeoxu no[ 2, 3-
r (63
A T Ayl g i s
methoxygimainkyyl)piperidjie- 2(®rb0|5¢mldl3=o 6- et hoxyqui nol i n-
ﬁ{@’ @2\; EZYJR] g@ﬁlﬁhﬁfgﬂ no[ ydﬁ’éﬁ sHidiaxipol2. ey a6
ylmethylﬁaml(lcaplfpbmrbneﬂ-@al’h@t
t i din-7-
gﬁfﬁ)gy %gﬁfgoqé}’h%/%%g}gyﬁ(?ﬁ Q}élgd.[gg |%ﬁﬂfﬁ2§? )c]é?rhyl ] pi per
ylmethyDhinin@pipkfidieeeaposttide; | - 2H  pyri do[ 3, 2-
4 -
SN O ST
naphthyrida-4 ¥O)piperidine-2- carboxamlde_ .
aq 22acr9an(9 Al 1|rq1¥§| }]1)_ g IT(?—X gﬂldﬁﬁfobiﬂl E)yrﬂo%(?% [ﬁ] '4%% zone
yl)met]ﬁr-l]b(n[rﬁ-}ﬁ@er@cﬁnef 2umbexatidept hoxyqui nol i n-4-yl ) et hyl ] pi per
g\ggé;ﬁnﬁthéx)%hgbna Wﬁ%ﬂ%‘ LD 52t R81 Al do 210y rldos;
b][1 4]6xa[z(n{@y[)ﬁeth§a’l§|afnhmm)}lp(peﬁdlmsrzinaxioyxaml&e— napht hyri di n-4-yl) et
eridin th
[ﬁ?’((%#tggxg@ﬁqmg 121-&09{) % é[?gn % Er%my)iro]-ZI-? lﬁklrﬁ%ﬁ 98{[?4]%&@113 6-
y)metlByljatnirio} ppefid@neMemboxatidegt hoxyqui nol i n-4-yl ) et hyl ] pi per
'tlﬁ kg%y?aﬁx%}n(ao %@Oﬁﬂgt{ﬂé‘ Loko- M il 98 o Radrs Bl Atbbin-s-
yl)metl@rl{afr{uﬁr}[o@)eﬁc&n@mc@ﬂbo;ca@ndwt hoxy- 1, 5- napht hyri di n- 4- yI )et
I’ﬁ(iél P e{qlé ! ?paghttl%gﬂ.\l 6;{5‘ Snﬁ 3- oxohayjl hmyngZ%Ipyr 0[3[23
b1 4]ﬁm{zﬁx{ @yi)ﬁreﬁ@t]ﬁ&lmamp&dmeiztwmqmml i n-4-yl)ethyl]piper
M@ g{g‘[hgxmub\]o[h& 44}]1)( ?’Il{é‘?t ¥R %,(1 Aifbyd{?n%ﬁ-pyndoﬁ 2-b][1,4]thiazin-6-
y1)met§y1 a&r{lﬁo}[p%eﬁ@mé b%@ib@xa@mﬁ@t hoxy- 1, 5- napht hyridin-4-yl)et
peri di {l[ézamno)rreth 2y|d0[3
I%—_( Pyztnog_mmhq%yléér B)- %ﬂ,ﬁ dlfglﬁ@phenyl)prop en
yl]amlﬁo)[zn%eﬁamebl-&f&xﬁm’q@t hoxqu n0| in-4-yl)ethyl]-N-[(2E)-3
di f | uor ophenyl g
{[(ZE) -3-(2,5 dlﬂuorophenyl))prop en-1 yl]ammo} -N-(6-methoxy-1,5-naphthyridin-
4-yl)piperidine-2-carboxamide;
5-{[(2E)-3-(2,5-difluorophenyl)prop-2-en-1-yl]lamino}-N-(6-methoxyquinolin-4-
yl)piperidine-2-carboxamide;
6-[2-(3-chloro-6-methoxyquinolin-4-yl)ethyl]-N-(2,3-dihydro[ 1,4]dioxino[2,3-c]pyridin-
7-ylmethyl)piperidin-3-amine;
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1-yl ] pi peridin-3 -am ne; 25
6-[ 2- (3-chl or o- 6- net hoxy- 1, 5- napht hyri di n-4-yl)ethyl] -

WORG06AEPTIB- (2, 5- PCT/GB2006/001889

di f 1 uor ophenyl ) prop- 2- en- 1-yl ] pi peri di n- 3- am ne;

N-[(2E)-3-(2, 5-difluorophenyl)prop-2-en-1-yl]-6-[2-(3-

f 1 uor o- 6- met hoxyqui nol i n-.43-

yl ) et hyl ] pi peridin-3-amne; N[ (2E)-3-(2,

5 dlfluorophenyl)prop 2-en-1-yl]-6-[2-(3-fluoro-6-neth
-1,5- 30 naphthyridin-4-yl)ethyl]piperidin-3-am ne;

Xﬁ% ﬁipgﬁér]) %@?gtﬁj)f}q 15 Wd&%ﬁ%?hyl]’ 1%3(25 _}Idfo%l 4}%107(1110[2 3-

diloxin [2, 3
clpyridand woﬂethy&plp@dm‘étahmquu noxal i n 5 -

ﬁ %?' cﬁgdﬁ%[x ucl?xﬁ% 5 PQ@g&lgﬁ-y_/hél?thyl)—&[Z-G-ﬂuoro-6-methoxyquinolin-

4-y1)ett{yﬂ](®emkm-—3€vlrrﬁn@1| hydro- 2H pyrido[ 3, 2-b] [1, 4] oxazi n-6-

ﬁ %de(?‘rg%/‘iw%@ (ﬁg)(l}uﬂh {%%ﬂ#yﬁhﬁs]er %.m%alg'ﬁ %X[Qr@ Rioro6- methoxy-1,5-

UI no
naphth}{r[dl184-Wiécﬁhﬂ]pipﬁldhylﬂ-ﬂml@H- pyr i do[ 3,2-b] [1,4]thiazin-6-

BB pho R By BRI 4 DEmen gt ?Q%ﬁ%n"?““ﬁyﬂ 2
pyrido[3/3-H1B5 wmquu) mrxal | n-5-yl ) pi peri di ne-

%al ﬁ%??‘cﬁlo% %e%&hg okl ngléhé din; ? Wﬁiﬂ;ﬁl}?}a dmN— ( 6- met hox
yl}amiye)ineth§H _2HOpygz_a1p[$1;21‘y][l Jdliorazih-3(Hipoer i di ne- 2- car boxam de;

%?@{6%5%@%& r_oaé‘fewgl quélﬁoglg ;llyggf'[ﬂ%ﬁﬁéﬁér@}ﬂw?, %I}Xhﬁno?metﬁyl] 2H-

pyrido[[3;lz,1§ﬂlloﬂaiaizﬁn-ﬁ4§lb pimet hyl ] am no} pi peri di ne- 2- car boxam de

(618 65iRy G P Rs gAY SR st sy lpigeridingde |4 i

yl}amiflo)ledhi]{221-pytidofs, QbﬁﬂnbgM(éH) -on; 4R) 4-1(2, 3-di hydro]
1,0Xi 2, 3- ri.di.n-.7 a

L Bl A Tl

pwldoK%]flhh]é}Eaz@y@(qu-un@ol in-8-yl)-4-[(2,3-dihydro [
C. | N= (- ... NPT

el BB oy e (RO o o

yl}armim)ﬁediyqlngpyrldoD 2-b][1 4]th1az1n -3(4H)- one
E(ﬁqjg%/gy qlﬁ)gci ﬁn (%;?(;ugrlgo)f &frﬂe 18%r <§ 12—% lel}ammo(;methyl]-?.H
pyrldoF%]‘[ d]&ﬁazs;ﬂL ybnd.- napht hyri di n-4-yl)-4-[(2, 3-di hydro
i_0Xi no pyridjn-7- o

yq )Wc;ﬁe@%l'&} htﬂgédm 4-yl)ethyl]piperidin-3-

yl}amﬁbitﬁe{ﬂy%sl}ﬁ- ido$,2:([341thigr0cBn maE;hoxy- 1, 5- napht hyri di n
[Zy (3- chloro 6 methoxyqu1nol1n34 yl)ethyl]-N-[(2E)-3-(2,5-difluorophenyl)prop-2-en-

1-yl]piperidin-3-amine;

6-[2-(3-chloro-6-methoxy-1,5-naphthyridin-4-yl)ethyl]-N-[(2E)-3-(2,5-
difluorophenyl)prop-2-en-1-yl]piperidin-3-amine;

N-[(2E)-3-(2,5-difluorophenyl)prop-2-en-1-yl1]-6-[2-(3-fluoro-6-methoxyquinolin-4-
yl)ethyl]piperidin-3-amine;

N-[(2E)-3-(2,5-difluorophenyl)prop-2-en-1-ylj-6-[2-(3-fluoro-6-methoxy-1,5-
naphthyridin-4-yl)ethyl]piperidin-3-amine;
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yl'} am no)nethyl]-2H pyrido[ 3, 2-b] |

1, 4] oxazin-3(4H)-one; (3 S,6S)-N-(2,3 -dihydro [ 1, 4]
wale@gi1esofL, 3 -c] pyridin-7-ylmethyl)-6-[2-(3  PCT/GB2006/001889

- fl uor o- 6- net hoxy- 25

1, 5- napht hyri di n-4-yl ) ethyl ] pi peri di n-3-am ne,
(3S,69)-6-[2-(3 -13-

- chl or 0- 6- net hoxy- 1, 5- napht hyri di n-4-yl)ethyl]- N[ (2E)
-3-(2,5- difluorophenyl)prop-2-en-1-yl]piperidin-3
-am ne;

8 i@z(zl{élﬁ;ﬁ@?)ﬂﬁmlu?q 19&107 ﬁg{é}]ﬁzgé}ﬁ%ﬁyﬁ? Jﬂﬁgl&fcmogglm 5-
yDpipefi@ng-2-carbdxafride; 4] ox a2| n- 3 ( 4H) one;

Rl L Al g et
yD)methyYjamihp fpiferidinee: daytioxminjdeer i d| n-3 -amne; WO 2006/ 125974

L e SRR SR
yl)methyln]amin))ﬁhﬁgtid]xmagmmwtam}c@

5-{[(2E§l ﬁ‘é’%&*} )éﬁ- (?py %9%1 %9} (%ﬁtﬁ%{l%ﬁéﬂn%(}ég%peﬁaﬁe -2-

carbox:ir_&da b] [1, 4] oxazi n- 6 yl)methyl] amino}
g@%}é{)[ﬂﬂ(ﬂi-%ﬁgrld.l)oglt,i%<|:1:]zo%gkiﬂgl-};h%gth%)a%ﬁ&%—I(é—fn'eéhgiy-%,5—

naphth&xﬁﬁﬁé@rﬁbrpsnc[1ﬁe223axﬂohyrﬂdap[ 1, 4] di oxi no[ 2, 3-c] pyridin-7-y

éﬁ%{%@ﬁg&?’%ﬁ i n@g} I '.4}__ {)}g;{[(3-oxo-3,4-dihydro—2H—pyrido[3,2-
b][1 4]6>8a&n66?}1)rﬁeth3a}a(rﬁna}bip@ﬁ@n@mebbvmnydel 5- napht hyri di n- 4-yl

&i{;?%)r @en%y&z %%37% éﬁz fngthm%; naph?t%ftr]l . A-%rﬂplgé}ld%lee{] ca]rB&f( I]mde
(3846 R 3 Gtilfydro B4 alxiiof2, B ppiidingyylrhethy et HY-(6-ohithox- 1, 5-

naphth%ﬁ ‘i&‘?(ﬁtr}h‘é\%ﬂ%ﬁ*f‘%ﬁd?ﬂo[ 2, 3-c] pyridin-7-yl et hyl)pi peridin

(3R)alm(216yanoqumolm 8-y1)-4-[(2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7-

(3R 6R)-6-[2-(3-chl oro-6-nmethoxy-1, 5-napht hyridin
Ylmethyhafi}lll’?]elt*ﬁfﬂh}lﬁ)‘?“& ridin-3- yl}

L4 Blp3ridii Thdngizd JAvV-B%-Atdro @A
B B et moky 1 et hyr i
methoxy4auylr>§u@ﬂ1¥})r€ BHOB%‘WIS?’n 3- yl}

B(gkm)(@ﬁ%yémlﬂj - RdphRy il ol y)-21@]3-dify A [0 ¥ aHEoInc32,6 AipyrianeT-

yimethglpmineBE-pedinagiden.- ( 3- chi or o- 6- f 1 uor oqui nol i n- 4-yl ) et hy
14 g @s! Ty [Eg ﬂ‘do}@mrﬁgﬂiﬁgﬂWﬂabhth%ﬁ'&lﬂ-ﬂylﬂﬂ%[]% eridinB] [

oxazin one; chloro ) -5- {[(3
Yl}amme)(@t@’lldzfé’pﬁ %2'21[11 {ﬂﬂx? Hopg [ 1, 4] oxazi n- 6-
y@)ﬂ'@ﬁ)‘ ﬁ-&. 3 %[Hyﬂf%&]} ﬂﬁﬁ@fnb Eﬂc]?yﬂ/dn) @‘Iym{étﬂlyl) 82 (3-fluoro-6-methoxy-
t hyr’i di ne- 2-car boni
1,5 navhtwrutm #yBethylgiprinsRpmine;
. H ins6 20
B B ey B D i
dlﬂuog)plzengapx‘gg-ﬁreprh -ylgpiperidin-3-amine;
6-[({(3S,6S)-6-[2-(3-chloro-6-methoxy-1,5-naphthyridin-4-yl)ethyl]piperidin-3-
yl}amino)methyl]-2H-pyrido[3,2-b][ 1,4]oxazin-3(4H)-one;
(35,65)-6-[2-(3-chloro-6-methoxy-1,5-naphthyridin-4-ylhethyl]-N-(2,3-

dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)piperidin-3-amine;
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(3S,6S)-N-(2,3-di hydro[ 1, 4] di oxi no
[2,3-c]pyridin-7-yl methyl)-6-[2-(6-nmethoxy-I, 5-

woaphtiksprd di n- 4-yl ) et hyl ] pi peri di n- 3-am ne; PCT/GB2006/001889

(3S,65)-N-[(2E)-3-(2,5-di fl uorophenyl)prop-2-en-1-yl]-
6-[ 2- (6- et hoxy- 1, 5-

napht hyri di n-4-yl) et hyl ] pigeri di n- 3-am ne; 25
6-[({(3S, 6S)-6-[2-(6-nethoxy-1,5-naphthyridin-4-yl)eth
yl']pi peridin-3-yl}anmno)methyl]- 2Hpyrido [3 , 2-b] [
1, 4] oxazin-3 (4H)-one;

IO 2 TR e e
y1} aminmymisttliy -27- p}ylldn[étZFl;][l)ﬂiillmiﬁﬂﬂmerl din-3 -amne; 6-({
5[%%@}23‘5?):—%{gg-'ogu‘)?’-?,%[Hiﬁ%fdpd-gH-%m&%:bi{’l danhishyridin-4-y
ylmethyifinipl sipérfdimg-y) ghylguindline-Z-cybpuitrilaio} met hyl ) - 2H- pyri do
%%%%{%—é?[@%%&éﬁ %izﬁ%@%{[i?, -c%ri%glgﬁérﬂl%ﬁ%?)ﬂ’mino]piperidin-z-
yl}ethy[l)(:lﬁllRoER}z Garpadit(i®: chl or o- 6- net hoxy- 1, 5- napht hyri di n-4-y
CARROIE Gl R Ry SRSt 300
diﬂuor@;]:{efx;{lip’i@ -BEH-1- &uprpix_ichh ylatnﬁne[ 2- I(3 ?P|d|or 0- 6- net hoxy-
O L 0 o A g T

dihydrd[4 H) die@6[2,3-c]pyridin-7-ylmethyl)piperidin-3-amine;

r?r&ﬁgél({é%{hgfﬁ 3(/41 7@?@ ﬁrﬁlﬁﬁ‘ﬁ%’ 2‘1 %P?P%g‘lyﬂglln}‘p ylﬁyﬁ‘]&p‘én&n% nap

yl}amlﬁ?u[éﬂn}ymelfhﬁlﬂd'om BN, 1 EeaA4iB3@HMong; 1, 4] oxazi n-3

&E%sgéfa 2o B b H PRIy R RBT: 4.
yl}amx.lnw : yx{dotz( ﬁ?-}lzﬁ,ﬂ)}oﬁaﬁn -Bli4hy-dng y
p |r5’ | ggé{z -3- eé%q[r@é f]ugr)z)%lznjn&m 4 %l)%tﬁﬁﬁ B/erﬁdglrg-%;x%ng)erﬁ I Il]

pyﬁ&ﬁ&z ,{azm(g, tﬂn@ro 6- met hoxy- 1, 5- napht hyri di n-4-y
ethy (2,5-.10

Phl érf‘ dihydre-2 5 pﬁ(ﬁ‘?ﬂr”ﬁ&][lcﬁ]?f‘afmﬁ )ace

yl)metfdrl%lnﬁﬁ(‘a 1per1d1n 2 yl)ethyl] olrSOnag)hthyndme -2-carbonitrile;

é -Eporpt o R{f[P( §E§[(33QXPZ’5 & dihydro-2H1. yndo[snzaﬁfh D ALE
yl)metﬂ%llgzlrxlﬁﬁ&}?H&ﬁ@ﬁﬂ?)-ﬁfeﬁﬁd]zl - £RaphiiykiiRghnaiehigs; di n- 1-yl) ace

[ (BESSBN)(24- qﬂwd-(vkl EHiosing[263-clayliny yimeshy SR melpRc- oy
naphtﬂ(y)ﬂﬁfnhhykl})et '1](p )})erldm -3-amine;

ace eri di'n-3-yl]ani no} net h p;/rl do[
3(38,68) NE[ﬂ_Z@i’J’d)zéz(h ogophanypEtpel-en- jgl]-6-[2-(6- methoxy 1

naphﬂ%mﬁ%zfﬁﬁﬁy@q{eﬁa{]% - fhhQr 0- 6- met hoxy- 1, 5- napht hyri di n- 4

3-0x0- 3, 4
A6 HSOSEEH G- hpy- 2.5 opphthyridinc 4 ethwInjpeyiin 3yl qraipsthyll-

r et hyl acetate;
ZHP@dF‘?{j(%@‘é]é’)‘%“’??[@Hf thl or o- 6- met hoxy- 1, 5- napht hyri di n
- BRYIR)&S-[2y(B {chibragb-ywethony I Hinsplrthytidin-4- yl)ethyl] -N-(2,3-

an n zin-3(4 0
oo TIE TN i Sl b e 20
- 6](pY3 49, 6:8)-16 [2-(3v4c1nimtok@fm¢th&y I queﬂnth}friduwﬁl)@hylhbt hoxy -
(methylsulfonyl)piperidin-3-yljamino}methyl)-2H-pyrido[3,2-b][ 1,4]oxazin-3(4H)-one;
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20 1, 5-napht hyridi n-4-yl)ethyl]pi peridin-3-amne. The
i nvention al so provides a conpound which is:

W@ 28688p76- [ (2, 3-di hydr o- 1, 4- benzodi oxi n- 6-yl nRCTIGBY@A001889
noj - N- (6- net hoxy-1, 5-
napht hyri di n- 4-yl ) - 6- oxopi peri di ne- 2- car boxam de; 25
5-1(2, 3-di hydro- 1, 4- benzagg-oxi n- 6-yl met hyl )am no] - N- (6
- met hoxy- I, 5-napht hyri di n- 4-
yl ) - 6- oxopi peri di ne- 2- car boxam de;
(2S,5S)-5-[(2, 3-di hydro- 1, 4- benzodi oxi n- 6-yl net hyl ) am

- - t no - - . qe 1.

ﬁzgﬁ%é/lrgf d nall")B gﬂ%ﬁ 'quct)hf é}f) il’ge]}a ]?jt}l}r’}réd%df cyz}\)F tk])%’l)g alrri de;

(methyl@ﬂmny?}pip{srﬁcﬁn-ﬁafl}amimwctbyll-zﬂzpa]idd'p’éy@]H,ﬂ{]@sazig-%l‘p-one;
N0 . ) i idit iperidin-3-
R0 b PR il Bl Py pierion-
yl}amilﬂﬁﬁétﬁﬁaagﬁﬁ)@ﬂﬂ)ﬂ%l;][1-,4]]6xatzin-3(f1H).-one; |
- -cyan-J1,7zn r - - & 5 h-3-
T 13T O DA s 2 s
1} amitdy R npY 2 FRpg 0] 3,25 bt bk amined (dE)-oe4R) - 4- [ ( 2, 3- di hydr o]

e e
2H-pyri€d;1]a(lf)§t,2iw[fiQj@y??g?wjfn;fﬂyi]fmﬁf%pipeﬁdmfE—zl,)acem m«luy o[ 1, 4] di ox

GREFIE PSS Snfipy: T b ATt Plda Lo aan-08, |
diﬂuor})ﬁ{re?ydllbﬂrﬁ?ﬂ;ﬁ{e&13y‘1]tafhﬂi1|ib)}1_ili|p¢;1icﬁri-;-yllb}10e:;ib @oiiri;_n [2,3 -c] |

G DR 2ea by Shebosr TSRl S a3 0BR B8
diffuoroftie)ibhreleh=11y1Bmtag bipyridui-pet)betiin adio; _

g’q}él,[i?,?S)Qé)-)[ﬂgt-5%(&%-'6-211'{&1%911%9£a%h%98&ik94’-ﬁie%ﬁ?1'-”' 3(411) -
(metacRyhdety B ReABh-Sly G ey D 2H(Rriah 30 b BABAGIGH)-p%: nap

%ﬁé&%@wé@ﬁhia%%]ﬂ%{?% Sy ISy i
dihydrf’%‘?%ﬁ@’%%@f ,?}%g%g?gmi@gﬁdnﬁfggfpbﬁamaﬁm Joyoétinil pectat
zmw%-é]gbpég 3—%11_?@;641}1@%3%lni-eg@ff)vﬁﬂ%‘m%lhb*ﬁ‘.éff’%%‘/#?ia?ﬁdm'
3-y1}a:%f#o?%‘x%%lgﬁ-gy-ﬁyrﬁgﬁ%b] Fl_,agoxazin-?’ (4H)-one; or

h(3|i?}ﬁ'5‘l)-d/f-@g§,3i-y}}c;r%§e iq)@}%%%ﬁsﬁ&gb%}%&&ﬂ%tap(?’,(-)ﬁ_lx%fo%-rrr]lgtgoxy-

R NP TR
[Yethyl]-5- { [(2E)-3-(2,5
Cichd HOLRRAGRY bldHaePa &nffdunds VLR no} pi per i din-1-y1) ace
[ (BSRSy B3 {dihye-lchboweliginsipsyrmetl R mgPeihia- y
naphtﬁy)r%'ﬁnx-lyl):6]-'oxopiperidine-2-carboxamide;
5-[(2,3-dihydro-1,4-benzodioxin-6-ylmethyl)amino] -N-(6-methoxy-1,5-naphthyridin-4-
yl)-6-oxopiperidine-2-carboxamide;
(25,55)-5-[(2,3-dihydro-1,4-benzo dioxin-6-ylmethyl)amino]-N-(6-methoxy-1,5-
naphthyridin-4-y1)-6-oxopiperidine-2-carboxamide;
(4R)-4-[(2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7 -ylmethyl)amino]-N-(8-fluoro-6-

methoxyquinolin-4-yl)-L-prolinamide;
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20 (et hoxyacetyl ) pi peridin-3-yl]am no}
nmet hyl ) - 2H pyri do[ 3, 2-b] [ 1, 4] oxazi n- 3(411) - one;

W@ ¢@&158Y4 2- [ 2- ( 3- chl or 0- 6- net hoxy- 1, 5- napht hyPCTHGB20b6H01889 ~  ~

lYethyl]-5- { [(2E)-3-(2,5-

di fl uorophenyl ) prop-2-en-1-yl] am no} piperidin- |

-yl )acetic acid; tert-butyk.

(2R, 5R) - 2-[ 2- ( 3- chl or 0- 6- net hoxy- 1, 5- napht hyri di n- 4-yl

yethyl]-5-{] (3- 0x0- 3, 4- di hydro-2H pyri do[ 3, 2-b]

[ 1, 4] oxazi n-6-yl ) met hyl ] am no} pi peri di n-I - car boxyl at e;

A5 g 3 Topr by G el Aiorino R Felpyiifin T,
yhnethyydm)mb]hly-lpiohﬁarm{de,[ (3- oxo- 3, 4-

3@%? @3 d;{‘?%[ B2l yﬂayé&l%;aﬁl&hg b ST e bk Bk 105
naphthyR&nFS))-b-pfdlidadiddj hydr o- 1, 4- benzodi oxi n-6-yl et hyl) (e

AT PR B S MO bty ooy i o
ylmethl§T)a@inpibpramentdecal | y accept abI e salt thereof. 30 WD

2006/ 4 PCT/ GB2006/ 7 I

e
d1hydr69dr4}&wﬂﬂo[ﬂﬁ -c]py@idinsT -§Bnethyl)H1- melh}dpiberldlﬂl-323,m1ﬂd. 3, 11-4,

an X ut| C 3

RS SR espe b e e A R UEE Ry Bipipeidin-
3-y1} aRAYh LB - @Hqi?hbﬁ{d 2@‘][1‘;%@&&1&1@%}#@ dm;:t eri al o i nfection

conprisin i ng a.therapeu ca

B O i S S i

y1}amikb)rdethyl{LAF 4 @dﬁglz.’bj{m]dx@mm(myrmb in need thereof. The
i nvent’i on a?lrso pr o od.. of

L Aes ED - Gro el b Birtion 4 PP b ey slofue-3 dsgibydro-

2H- py@ﬁo[@ 2hB][‘IB4]oMin®yl)m&hﬂﬂhﬁﬂnd}b1p8mﬁﬂ-1tyflﬁadtmmﬂ whi ch
rises admnistering to said ef.f

o OIS - 2Bk ro-F G T ao g4 e b icin3-
yl}amirik rﬁcth L24.p ﬁﬂg} 2Imp 4}6xa§1n—3l@¢!@tdﬁaﬁeUt i call y-acceptabl e
er eo he inventjon al SQ rov e ﬁ@%@o@ or
| ﬁmﬁm@@w@ﬁ%ﬁ PSP RS ST &
d of h

B e g Py

ahi(&S, @5%%?'(%@111@@225%9’% Lo maphtagidiutn Piﬁ ] i or mul as
(methl)wal:%%g%ﬂ %erﬂim ﬂ-r],rl]gmlng}]m&hyl) j{-}-pﬂndo@?g-bj{l 7ﬂf%x@im-a@H) one;

tical

acceptabl e salt. On?%
pl((@ﬁ m)ez;[?a(sc@m@@n@etwﬁl@%wh@gr@m 4r>f1)eth|yl] 51 (2342
dlﬂuo}%tfhg%;fl)égﬂpﬁ-eﬁp?s]%ﬁg p18&1dﬁpﬂ phRafidmsguti cal | y

e sa eof for Use as a nedi canent
. mrebutyldﬁR,éR)s%[%}(iaW@eé -m¢teoxysleS- @@hglyeélﬁﬁoﬂmhyw (B5x0-3.0
: [arhind3 piperidhne- 1-836oxblne; or @
dihy drrfh r’?ﬁﬁ %’ ql 49&35%166 }?lﬁ%%hey ]sa t}}tn%e;eoe In txjje
”ﬂﬂ(ﬁm-@f[é-(bﬁhlarm@mmbamhﬁ -nfphthygigin-4-ylethyl]-5-{[(3-oxo-3,4-
dihydro-2H-pyrido[3,2-b][1,4]oxazin-6 -yl)methyl]amino} piperidin-1-yl)-2-oxoethyl acetate; or
(25,58)-5-[(2,3-dihydro-1,4-benzodioxin-6-ylmethyl) (methyl)amino]-N-(6-methoxy-1,5-
naphthyridin-4-yl)-1-methylpiperidine-2-carboxamide,

or a pharmaceutically acceptable salt thereof.
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in the production of an anti-bacterial effect in a
war m bl ooded ani mal such as a human being. 25 The
w0 poven2idoon al so provides the use of a conpoundP@f/GB2006/001889
formulas I, II, I1-1, U2,11-3, 11-4, and 11-5 or a
pharmaceutically acceptable salt thereof in the
manuf acture of a medi canent- for use in the treatnent
of a bacterial infection in a warm bl ooded ani mal such
as a human being. 30 The invention al so provides a
process for preparing a conpound of formulas I, I,
% %e m%’erft Og\?mlg%gl%%dgr oac Hﬁace@tvﬁ\% 2006/ £1;2 ISB’ ag&ﬁp&ﬁd of
formuld?(];'ﬂ/l cmm}e/ 103;/889and Tk § admixpgBish 2 pharmaguﬁcally acqepiRpigagiuvant,
OY - NHBoc HN z (a) Pd-catalyzed
carrier, frexm leenrtel nyYis NPG V\,heSel)n PG is ay X Ri'ouglll réigcof
i N protecting group, with Rkrb, wherein Xis a

(lT ay Ivgu%lograps9 ﬁ ol% }ng%r)g b1 beﬁ’:{enal infection comprlsmg

romne oxy, To removal of the
adm1n1B@&ggitherppeandﬂmdffedtuv©mnmintbﬁafccwmund@fdy ylagd, 11, II-1, TI- 2 11-3

i 3 Ric Y NHBoc (b) Coupling of
1I-4, anarcﬁg fﬁlatlﬂdnﬁlﬂl %egceﬁ{r%h%% %sunobu conditions followed by
rermval of the BOC group and addition of LR via

ductive am natd 0
¢ mvention also provx €S

Dinefilod of treating a bacterial infection in a warm-blooded
animal, such as a human being, in need of such treatment, which comprises administering to said
animal an effective amount of a compound of formulas I, I, 1I-1, -2, II-3, II-4,and I[I-5 ora

pharmaceutically-acceptable salt thereof.

The invention also provides a method for inhibiting bacterial DNA gyrase in a
warm-blooded animal, such as a human being, in need of such treatment which comprises
administering to said animal an effective amount of a compound of formulas I, II, II-1, 11-2, 1I-3,

II-4, and II-5 or a pharmaceutically acceptable salt.

The invention also provides a compound of formulas I, II, II-1, I1-2, I1-3, 1I-4, and II-5

and pharmaceutically acceptable salts thereof for use as a medicament.

The invention also provides the use of a compound of formulas I, II, II-1, 1I-2, 1I-3, 11-4,
and I1-5 or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for use

in the production of an anti-bacterial effect in a warm-blooded animal such as a human being.

The invention also provides the use of a compound of formulas I, II, 1I-1, 1I-2, I1-3, 114,
and I1-5 or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for use

in the treatment of a bacterial infection in a warm-blooded animal such as a human being.

The invention also provides a process for preparing a compound of formulas I, II, II-1, II-

2, 11-3, II-4, and II-5 comprising one of the following approaches:
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NH2 Rl Z1 L Ric HOy ON (c) Amde formation using
Oz and RL b, followed by addition of URvia
w0 e@ea2iove am nation. 10 WO 2006/ 125974 PCT/GB2006/001889
PCT/ GB2006/ 001889 - 19 DETAI LED DESCRI PTI ON OF THE
I NVENTI ON Unl ess ot herwi se stated, the followi ng terns
used in the specificationijgnd clains have the
foll owi ng neanings. 5 Definitions "Al kyl" neans a
| i near saturated nonoval ent hydrocarbon radi cal of one
to six carbon atonms or a branched saturated
nmonoval ent hydrocarbonyradi cal of three to six carbon
atons, e.g., net Wh dnHEREOPY! , 2- propyl, pentyl,
and the like. 10 g-Al ked¥t" neans a |inear nonoval ent
hydr ocar bon radi cal ofy to six carbon atons or a
branched nonoval entc/-h-)&_rf_i[_p-mlm radical of three to
si x carbon at ons, 6nt rni ng at | east one double
bond, e.g., ethenyl, pr®penyl, and the like.
"Al kyl ene"” neans adin saturated dival ent
hydr ocar bon radi c$ N@MMBS{?X carbon atons or a
€ 201 varent hydr if R 9heRfn PG isa
@ ?ﬁg@%ﬁg?g@%ﬂ@f n atoms, e.g. %ﬁ%g&@ngt{@l ene,
et hyl ene, erop I _2-met hyl propyl ene, pentylene, and
the |ike. A\ ACe o€ neans a |inear dival ent
hydr ocar bon dicall of two to six carbon atons or a

branched di vallentN'hydr ocarbon radical of three to six
protectingrdoaup, eitbns, Rent ai ni ywgheatin Kaas teaving grodp sdidceedifomahalo or
. e, henyl 4-pent adi.en e | i .
ity RS S MG e bR v
reductieasmati@ar bon tri ple bonds, e.g., 20 ethynyl. "Acyl"
means a radical --C(OR where R is hydrogen, alkyl,
al kenyl, cycl oal kyl, heteroal kyl, hal oal kyl, aryl,

aral kyl , heteroaral kyl or hetero |, e.g., acetyl,
benzoyl, thienoyl, R 2Z4

Y
(b) Coupling of HO z

followed by removal of the BOC group and addition of U-R via reductive amination; or

e,

with R1b under Mitsunobu conditions

NHy
Ho R4! I 21\ N Rqc
Y
7 :>’=0 7N
(¢)  Amide formation using z and R1b , followed by addition of

U-R via reductive amination.
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and the like. "Acyloxy" nmeans a radical -OC(OR where
R is hydrogen, alkyl, alkenyl, cycloal kyl, 25
whedoenzmrkyl , hal oal kyl or optionally substitup@dGB2006/001889

phenyl, e.g., acetoxy, benzoyl oxy, and the |ike.

"Acyl thio" nmeans a radical -SC(OR where Ris

hydr ogen, al kyl, al kenyl ,-1gycl oal kyl, heteroal kyl,

hal oal kyl or optionally substituted phenyl, e.qg.,

t hi oacet oxy, thiobenzoyloxy, and the |ike. "Halo"

means fluoro, chloro, brono or iodo. 30 "Hal oal kyl"

nmeans al kyl substitut ed vvith one or nore sane or

different hal o atons, e.g. - CH2C1, -CF3, -CH2CF3,

- CH2CC13, DEFAILER DES@HPW@M%THWAENTION

P 38 it

O RN R e R el o i i PRARS iR SRR ket
following mganiagsr bons, e.g., cyclopropyl, cyclohexyl, and the

i ke. "Cycl oal kyl oxy" means a cycloal kyl-O group in

whi ch the cycloal kyl group is as described herein,
Definithord i ncl udes e.g., cycloal kyl oxy groups include

C‘}&%Ty p159 ?)ﬁé(ar s%%ﬁ B@#%L%@ca@éﬁ LRRGXH é)’o s‘%[‘&rbson

means a cyc
atoms gyraiumched :wturatbd mhmvaly:nﬂ twdﬂomyborgnadmgi off ¢hrepsto Sléi@srbplil ﬂe@s e.g,

cycl oal kyl t hi o groups
methylf ?%ﬁu%f @%me 0%6 ’ha‘lngﬂg hclz()e/cl opentyl t hi o,

C‘)Adltanhl‘f—f)rl}dahha mlearndowelblltﬂlle@ydrbdn r@dlcdl@ét\m’rgysgcl catboprptoms or a
branch\%l‘ fn@%clil %F‘epﬁ% Cc\ér%on rad%ﬁloolf%]rge tO%lX c?urb%n ajcoprg &B&ﬂﬁné 4t least one

double(hpﬁ«ﬂ cerga,rm;ehyl mpérghemyﬂhg: liend t he I [ ke Am ne or
ef ers. Lo rad ca
N e N S S s
atoms bff Ofaitheld epetted mvaleﬂit)h@mmmbdwhdwaadf thade, to ik cavher goms, R.g.,
nd R . conbi ned for het er oc Ies of am no
methYGP% Giheleps Orqpgiene: ZI\’P@H}I Pﬁ %‘?#yﬁ ?ﬂ%gﬁl am no,
aNkdngRne’ bxﬁéhlly b ligr ﬂﬁalelﬁtlhp&rbbaiba’iyﬂadlcﬂloﬁ Bﬁcﬁtblslx)darbam gtoms or a
i ndol I nyl osu i tuted 1 N0" nmeans. a di ca
branchof s ISR HGHIE] THERIBF GSPIRPT HOm O DRTIo oot o
doubl&%fﬁhQﬁé l%ﬂhenyréu& Izqqiehmhlahﬁeﬁe afdtnmmkeonal |y substi t ut ed

yl (1- t t h
GRSy b o R Ay R PR TR G o

ethynyd Iadi cal - NRR' where R and R are i ndependent Iy
aIk I al ken het er oal k hal oal k
DB AF el o5 CBBt"YhG’E‘Fal%I gy digsey ik @&e%!ﬁ Hpattrho

heteroafcﬂr Eaﬁ&ﬂlt(ﬁt dry1CarSHANR:t & Sarh IRl o d&erobiyt, e%" ,8cdtdl benkd¥il tigehoyl,
o, dunet’hyl am no, met hyl et hyl ami no, di (1-
and the like.

“Acyloxy” means a radical —OC(O)R where R is hydrogen, alkyl, alkenyl, cycloalkyl,
heteroalkyl, haloalkyl or optionally substituted phenyl, e.g., acetoxy, benzoyloxy, and the like.

“Acylthio” means a radical —SC(O)R where R is hydrogen, alkyl, alkenyl, cycloalkyl,
heteroalkyl, haloalkyl or optionally substituted phenyl, e.g., thioacetoxy, thiobenzoyloxy, and the
like.

“Halo” means fluoro, chloro, bromo or iodo.

“Haloalkyl” means alkyl substituted with one or more same or different halo atoms, e.g.,

—CH,Cl, —C¥F3, —CH,CF3;, —CH,CCl3, and the like.
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nmet hyl et hyl ) am no, net hyl benzyl am no, and the I|ike.

"Aryl" means a nonoval ent nonocyclic or bicyclic
W@e@ratiocs hydr ocarbon radical of 6 to 10 ri ngPEX/GBB)06/001889

and optionally substituted i ndependently with one or

nore substituents, preferably one, two or three

substituents sel ected franpal kyl, hal oal kyl ,

het er oal kyl , cycl oal kyl, 25 cycl oal kyl al kyl, hal o,

cyano, nitro, acyloxy, alkoxy, optionally substituted

phenyl heteroaryl, heteroaral kyl, am no,

n q%a;ivﬁ”t I'IIl!C: alflltS g %latl%ra eg %\01’194’3?&? ?P‘ CC}E H%(ﬁ gca%qulca"ll Symmm rmg

am no cyanoguani di ny
carbonhy@r ayalmpmopyh)cgicla}zaxgbandtmhlﬁamer e R is hydrogen, aI kyI

(t)lgl%, ‘ﬁ%{%@%’i}’” %llﬁlégtna?/ tlog L}%P‘lllp 1ﬁ§>ﬁ%hq{i‘4 éyé o%hgﬂléwup is as

t er oar
descnbh@h&em,aanahﬂcyjd]as, egS(c@)lpa,llEgd(EWWS include ayclomw@ew fromoO

and, R | hal oal kyl, 30 al kenyl,
Cyd(’p%‘&@?’ga?%%hexyiwag %hepﬁ “optional |y substituted
ﬁhl@ﬂydlkylth&t’me@ﬂr g/d:yclolaﬂwb&emralm;l lwhichdlmd ¢yoloalirplgyoupris as

describgél avglg’taalﬁlts Ut § e % @?102{}5%%0%# E}%lﬁ cycloprg%l% %g en or

cycloprB}l' iR 20N hEBshd cy@ldheptyltho, nono substituted or

SRS b s, A0l SARLIPSL Bl S LA e

atoms &Bha@@ﬁk @y cﬁﬂl@ﬁ:ﬁﬂyl y@chepyicmdlthe likeCOOR (where R i's

d ey 81K bst it ut ed L, ,
DD by OB aqe%e?w@esg%né@;fﬁm—n—w%aemRamm

are mdé ﬂélﬁy elb@edfyéhh God@Bgendlr K W drocftyl eadivhl, yr whdvsih Rt antl 8

i AR SR R S Bt i, i
amino, angink Yde8Hi@ hﬁﬁl&%l&rlcﬁm giiRrdZinybaid ildloliayle | ndependent |y

s;‘el ect ed from hyd I,

C PRGSO P H-RYpIO ?wa 1F§ ——@Hgﬂ%}eﬁﬁ é%“%@ﬁ{ﬂoahwy

haloa]lk}@tc%l@ﬁ@d' cy@l&@lk?ﬁlk?f &%ﬁbﬂéﬂﬂf Yubsiviate@ pb@ET iefel, diHyantifig (1-
m aryl _includes, |s not limted to, phenyl,

methylfﬂ‘bfaﬁﬁ‘f‘ﬁ)ﬂhenyialﬁﬁﬁﬁpﬁﬁe ikend derivatives thereof. The

‘@ﬂﬁbstﬁﬁtﬁéﬂgmfnkils ﬁﬁans@ﬁa&i&ﬁ dNRK' vﬂi&ﬁb RBhiERare ddpandehily iyl
clic subunit" mean icyclic

alkenyp deieroall, ol eloaB sxstaali il apioeall SR e iphe

Repre!éﬁfaf?%%)ﬁﬁi)lb§mﬂ'uﬂa badazt %f‘lmﬁ@@ (€ H&&Wlﬂ@ ity Bsthykavfo, di(1-
wo atons and one bond in common. Both rings may

methyb@yﬁ@rm@ﬁamthylbmla@mnwdéhe l&gch as as in naphthal ene,

PRy ﬁbﬁlﬂ/@iehﬂﬁonog%'h@ BELBLYNE aroHatiORYRbdafton radical of 6 to
pht hyr i da pht hal az1 ne, qui nol i ne, i'soquinoline,

10 rmmtpms)lané pm@nalbmubﬁguteql md@;@gqle@ﬂy With gneor morg SEHSHHERS, preferably
one, t\*(cﬂeglqafe@ klﬂ)@lil ths RYte ot 47 eﬂ§rl Ehﬁﬁiyaﬁ(ple hétél%ﬁkylléfcloalkyl

teroary nmeans a nonoval ent nonocyclic “or |cycI i C

cycloadisydatign,ihelos epghealitra heydoxypalkexyr oniignaliytsebasitwieshphenyli hetproaryl,
heterogﬂﬁ(gl Eﬁéfﬁ rﬂgnotsmsﬁﬁltard' a?rgn(r' ﬁfs%sﬁﬂﬁe‘a%srgrﬁ)e Ll@ﬁa{rﬁgo fhg@t'&}lr\llanuno

remal ni ng ren
amidiy, graatdim, cyrdograhidingl, meBth@faE@QSS't‘@RlﬁWb@e R is hydrogen, alkyl,

1041, SRR SHREhd RO 1

e SICASIEEI e 5 0, R U BBpit o
heteroatakyl], —S&D )RR [kiydre n hianento@r lﬁrytn,O to 2 and R is hydrogen, alkyl haloalkyl,
alkenyl, cycloalkyl, cycloalkylalkyl, optionally substituted phenyl, heteroaryl, heteroaralkyl,
amino, mono or disubstituted amino], —NRSO,R' (where R is hydrogen or alkyl and R' is alkyl,
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cycl oal kyl, cycl oal kyl al kyl , hal o, cyano, nitro,
acyl oxy, optionally substituted phenyl, am no, 20 nono
W@ asti2m ed am no, di substituted am no, acyl areTIGB2006/001889
hydr oxyam no, am di no, guani di no, cyanoguani di nyl,
hydrazi no, hydrazido, -OR [where R is hydrogen, alkyl,
hal oal kyl , al kenyl, cycl-@&d kyl, cycl oal kyl al kyl or
optionally substituted phenyl], -S(O"R [where n is an
integer fromO to 2 and R is hydrogen, alkyl,
hal oal kyl', al kenyl, cycloal kyl, cycloal kyl al kyl,

amino, ﬁﬁ)ﬁnbﬁﬁﬁi’rﬁté{d o@%ﬁ&iﬂtéﬂ ﬁﬂmwl&@xd) R GfHeRR 1s'ﬁ?ﬂk@g@f alkyl, alkenyl,
“di substituted am no], - ere R i s _hydragen

cycloalgylk@qtero@]ylgalegﬂfy] or og’ygqagg plpas‘pmteﬁ @pwaa-ﬁg‘ﬁ R eaea$ Ky |
hydro g%{ g@(@f 'oﬁtﬂﬁlalll}y suﬁé%ﬁ’ligd S SORRBSAVI dr hete E(ane)L@)OR

or optlonall substltutea phen

(whereB(la|h p@nealksd;@@howﬁéw@tlmtqdé)hmy&rb@@&@ryl oahqzvparéiylg
methyl&[%gi&? ql% Rk, ut é@l\ﬁﬂ@n&l ( H&%@)ﬂcﬁfm (?r)h\ére R' and R" are

enedi oxy, - (al’k Iene
indeperfdehtdy @bmﬁ dromhydioger, nﬂrerb éﬁd@fﬂm >h 1220 @Hﬁyl 0pt10na11y

| 1 inc}
substmngéj}F ﬁk yﬁté @ an% ﬁé{%]g?xlﬁggfg] I}/on'% %ﬂ%c!é%f u’%hg aeng ﬁléyn ;ﬁc)udes_r_ﬁut is
not hmtted oy bty basphhyl, 3gaphibyluehegleriifives theraeft | inmited to

B PR el B OGN A RSB st Ju AR hens o
blcychpyatmmed,magtia Iy arhinatdli, av filly latonjatiel oarWCyclecaqr betergicydlic ring system
Wherelg a3 t{;}g %n%J hav? ?rﬁ% R e{t("i\rﬂ? lmd (91@ %5:?& ?1%1.910%' Both r1n§ iay be > nd

enzl soxazol gul no benzopyr
aromattbe far esdnmple sudhhe asemfnaph"chmler Beydhe bmmhn%mﬁr@z@mymwﬂdxalme

naphthyrlglge pﬁth%lg%%{, %Sr%ggllln%,r 13\%4&?%&%%@5@?11%%0 Lﬁrﬁxﬁ ﬁga%zgﬁl ing(glg,s
isoinddie tigtotizihg we pelient edfl the ke.N, O, or S(0). sub n 5 (where

jnte 2ger fromO to 2 ot C [ .
DRt BN S bk PR oo Sbiic & Moy RS G B ted] BB St king
atoms CUntmﬁlﬁganesu\bsbn th]tfbe rihg hatedoetoine seléateainfrom Ny(D, orfsathe adrkaphipg ring

atoms ﬁ%?%{z a'l;}eﬁom%lg%{ gj\s 8?4{2 ahy F]Lg)rstatu‘yeg )i}:lgﬁ%end er?/r |’W1th one or more

substit@éyd, piefendly @idion tyo suBIti’tﬁBxltdl&Iebﬁedj frel atkyl, halpalkyl, heteroalkyl,

ey LRI LB S DD S AR i,

monosubKtig&ar anfifi®) I’cIisQoshﬁlte?.i aadifib, chlamlﬁy,dfyd@eyamﬂb leytlidino, guanidino,

S, UL o P P BT 851

cycloall@'!il %?ﬁbﬂ#l@y'l’dl]kﬂ oﬁ@itﬁﬁﬂgf@uﬁﬁm&mﬁﬁylg ens(on,Rajwhigte)n. i 1s an integer

from Ottg {agcgs ﬁgt al Ifczlgg}g,?iﬁwwla %%llklﬁlggl}(%ﬂyﬁ Gycloa t]ky‘il cyclga la 1 optnogally

subst1t@tte(1 dh&yl, e hasd armhsﬁﬁitiuﬁb@a&nmg]nd—(t(bﬁ{ (Wikegs R is hydrogen, alkyl,
Fbterocyclyialk ara ere

alkenyh syieigeliod. fsresliar ﬁal%ylaqs optignal}y gvetitgied e&%&a—ﬁ@qg@m R
is hydﬁ%&r? %ﬁk?h/ 61 OpkiofHI9 @ﬁ’osﬁ&téﬂlﬁfh&ﬁﬁﬂ —a(ﬁﬂt}@n@ (@OR (where R is hydrogen,

t etrahydr opyr an- 15
alkyl of oprienally wbptemtaé pl?ﬁnzbmébﬂwedmahd %-sibylenedioxy, —CONRR" or —
(aucylen'eb%bemw ylleﬂe 'N' éhd HeR8 ﬁldé’peh@éill'ﬂ? @élec’telaaﬁ?n n\iaﬁa;g%n,am(ﬂ S

ound to is athio group a

cycloaH@ﬂ deloel wclogll%@ﬂ%@r QpeipRadly quiskitied, phenyl) The term heteroaryl
includes, but is not limited to pyridyl, pyrrolyl, thiophene, pyrazolyl, thiazolyl, imidazolyl,
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"Het erocycl yl oxy" neans a radical -RaRb where Ra is
bound to Rb and Ra is an oxygen and Rb is a

whedoenesdyel yl group as defined above. 20 "Aryl BCRGB2006/001889
"arallcyl" means a radical -RaRb where Ra is bound to
Rb and Ra is an al kylene group and Rb is an aryl
group as defined above e.gp., benzyl, phenylethyl,
3-(3- chl orophenyl)-2-methyl pentyl, and the I|ike.
"Aryl oxy" means an aryl-0- group in which the aryl
group is as previously described. Exenplary aryl oxy
. Or | U P [ ;
Rl R s i R S
benzisoixazolyhj pmkinylheuizmipyl, banaegyrdngl, ard garivetives theseof. descri bed.

Lary, anyl.thi r i i Q:
AR AL B ol DA 0l s o
ring atomdsein ehfeh ohs ofteomilg tlomRprediettrqtonissselgpted frip N §k or 0@ n
and Rb. is h ryl. gr . ' 4 -
(e B e Drn gl ey iR nArht ARG Rl
indeperidestly witieone3fvd' dryitteosuipstithopls'sclvetatfom alkiyh daloallodneye wh kit
car pbon.radi cal t WO ' or. -
oo KBS A 8 BB 1P, PR AR ARl
monosubistituted LRomS disubsttict dma, wAGOR (ehdACR 20661 o2 87adkyl), —XR
1 B /001889 -23 or. t dr.gx: QuUPS rovi
(where i3 0 G Do "Ry PGS BT AL 1 PUaC P B el iafSE
cycloalRglf frale§l, byE hetsam®] adicteoouraltydyor -REPNBEEr(Ivhtre Reabiint es
indepequf{}g’b}g%e’mteg&tppal{yggq%g%?r%nﬁ, d %s%hta%\_/ehég(grrng o 1%%11111}%, ‘butza_re not
limitedﬁo gdﬁﬁﬁly@ét?ffiﬁyb gip%ﬁ(gnmt(g—chlyf(ﬁ)hgp%bip_eﬁhdﬂéw dndty bikd. y| , 3-
roxyhu ., 4- r oxybu - di ro ro .
11 WV&%@W&% mm}%’ _a%)c, r—ot%gﬁhvp(?re %’a §¥) ol 1) %b g ﬂ{a is an
alkyler@ighot@raad RD iktaHetercdyélgil dayiehr a0 Myteid wbowarck., tetrahydropyran-2-ylmethyl,

2- (hydroxynet hyl ) - 3-hydroxyprop- yl, preferably 2-
¢HW&W§HP8%VE¥N§§VE2?%@E} dr oxypr opyl, and

1‘%1(3{'%}/ éklyllit[[?t 1¥dn} a ?adltbﬁﬂ-L@s—YQIﬁ Riytlere R.A¢ Ilm'm)ﬁ& to Ryand R,is a thio
“hal oal kyl oxy", "ary y", ."heteroaryl oxy",
$DW3m@#&ﬂk?hﬁ%?“?bggﬂmpﬁ%%%P%H#QV%yIoxy" means a radica

R PRSEID10Ry BeadBa pldic] ——RRAIR kel R, idbnhd tdPatagd R Yih oxygen

respectively as defined above e.g., nethoxy, phenoxy,
and Ropig/# heteraeyely) gronp as ¢edpsdate¥s, and the like. 10

"R LRYR oy «Rb1ky10 RlehRN3hdival ~MRANR, WHaAE R} 18 BoHARS RYMAR, liy/an
destcri bed event or circunstance need not

may but
alkylenscgreip, angd R it 47y EFP g deiord iR eigngFIl}léJi]e shanylethyh dd3-

hl alsot &Rl A6 teilfkeumst ance  occurs and i nstances
¢ moﬁ% %ﬁic P?yd§2§ not. For exanple, "heterocycl o group
otylong] heanpramaryl-Qr— sravR ByBYeh the tahierapn i auprewpysly described.

Exem;%%rgs Eﬁ)&‘agms Ha]glhe gﬂgﬁnﬁ!}}@ﬁbs’cﬁﬁé{d Bishoead nithoRe:

_ scri‘ption includés situations

Vitdayihio’ haedns pe pyb§of growr o ingvhighvibe argh grommip as previeusty

A 4t VI e £ the
! BxdifbiahD a i or b Ot BruBibhoR | b QRShIRAS

dawﬂ%%teﬁ%@?c %@grogb Ps ngt ub%tltutedﬁmy$h the al kyl

offHbatguoaralkyl” means a radical —R,—Rp where R, is bound to Ry and R, is an alkylene
group and Ry, is a heteroaryl group as defined above e.g., pyridin-3-ylmethyl, 3-(benzofuran-2-
yDpropyl, and the like.

“Hydroxyalkyl” means a linear monovalent hydrocarbon radical of two to six carbon

atoms or a branched monovalent hydrocarbon radical of three or six carbons substituted with one
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"Al kylthio", arylthio, and "heteroarylthio"

respectively nean an al kyl group, aryl group, or
whedoenzmry| group attached via a thioether |ink@yeB2006/001889

"Al kyl sul fryl ™, "arylsulfinyl", and

"heteroaryl sul fnyl" respectively nmean an al kyl group,

aryl group, or heteroarylogroup attached via a sul fnyl

I i nkage. 20 "Al kyl sul fonyl™, "arylsul fonyl", and

"het eroaryl sul fonyl" respectively nean an al kyl,

aryl, or heteroaryl group attached via a sul fonyl

or two Mﬁ%%g%? i%lrckfﬁeﬁ Wl ﬁ”ﬂvg ﬁydroxyag'ré‘dﬁ H{efpﬁ)eﬁbﬁ%ey a?é'}Q)t both on the

oxI de' respecti vel nmean an’al

same cagbmpqm d%eptesgltailyp exampldsdncdide Joj are@pﬂuplt@ttv&%@@mthﬂa%

hydroxypliiopy? Sr XW%B}QE‘ éht}/&% &PQ}IPQQH& hylpr@ég}f Q’ﬁ#dﬁﬁﬁ/ﬂﬁﬁ}’i- ,

car bon
hydroxyb&ml Kiydeexybaimly 2,3- dﬂaalmmnpsdl kghydroaymth)ylb-Z -hydspkyethyl, 2,3-

dlhydrog{?? g{g ?%Ly tl%drgxyggt?g%nﬁ)ﬁl (h#f&gi)gxgﬁlthyl)gihﬂﬁ&ggfog ; ﬁbgﬁéférably 2-

hydroxyesi}il, 228 -dihiydrokypalepys ub@ t 1(h}1dt<latulm©ﬁ1y10rﬁsh}'ﬂwmtmle d

“&f@:{ Ca gﬂ{y#dxy’ehg%(, gé?@%g%téar 18%,5 Axﬁﬁﬂgwy& and

“heteroaralkatlokyt maarls @mgdléal el whaa Raib by dlkylahatentign, arydsheteroaryl,
respectﬁ/tﬂ:yéié ﬁ%rb‘%fl 8b%lve e&? B‘rgelrtllgc%y,rphglgolxg a}ly'rlgngZ rrg'?’%é %@%yﬁ)gg Vid the like.

”Opnoxliaaldardaﬂ;tfﬁonalﬂ)y"lmhyﬁiet tBeimbseqhently desribedrsaitr ciramnmstince may but

need nq BRI AU RY 5ot SO PO B8 e PO e Ob L g s,

occurs ad ikythizag Bormitioixyoes ndtaF kerythsiarheaeptykygrpup optionally mono- or

s RN St S  8 BH1 ey g e

descrip@ibi ﬁﬁwhescé@atlonaw_hére @edeterocyels p@up is\tﬂdmp omdambsntatbd(yvith an

alken and as defined here Q
alkyl gléﬂ“R;?P f‘%‘fﬁ? I"@‘Q‘Ef/‘ the hefroRyelo SEHP 1t 2ot SEpH{D %“P{?&E‘i agﬁﬁ group.
a‘%ﬂ&y@cﬁﬁb” #9104, GAd ﬁﬁ&y&a@l&w”mcspétﬁwely mean an alkyl group, aryl group,
ropylcarbonylo , i so-, 5 sec- or
or hetef‘@}’}tl —gES’HP )?F%%?‘bﬂﬁ?lﬂﬁﬁher Hnlﬁugﬁt yl car bonyl oxy,

RARE A D @zﬁ‘yllsﬂﬁﬂyl” " @)t‘ﬂem&wﬁmmsﬁeuﬁmy méspanalkyl
that” t he group |ssue |s .0 1%H?E@y substit ut ed
Zroup, jaryd SY9EPy s ‘FSWWI E‘I‘?“E)?’F@C %8Pbsti tuents
S@xll%q;u‘ﬁgn)tlf’ G‘Q?y?sluffh(ﬂ 17, Bl ‘@Blckodtylsulfohy®; reBpectively meanam alkyl,
where R i's hydrogen or. alkyl), NRR (where R and
myl0V@¥%°$ﬁb§ﬁ§ﬁﬁ@ﬁ?ﬁym@ﬁ“5§§%hm@ﬁﬁer hydrogen or al kyl),
"%ﬁlﬂfﬁ@ﬁ?e « 1s§1f53&'dy’ Q8 Phedroad| Ik Fokider res dﬂnean an alkyl
er

e R and R' are |ndependently sel ected from
group, hysd gtsgefprélﬁtewaws}/ etoup aftachad g meripcide iBkasei ded.
&r@&n?i L&hi ?IC%S}HIIP’ “JrQb&bSnyl’ 0“Ee]?éi’§§yl@a[rﬂ&&l”cand
gr ps | nf ended otéct nitro at ons, agai n
“aralkylpatewivt apeass prealkyli  Skykon, efeRpRy o Wéﬁnaléf.‘/bﬁa@e@d%rdé@ned above,
attach%d tg ’caljBS %dncap eﬁ%ﬁﬂ&% XP&EQ%E%LHS 1&%)subst1tuted or unsubstituted
ar bonyl

t oxy tritluoroacetyl, and the like.
methylcarbonyl, ethylcarbonyl, phenylcarbonyl and benzylcarbonyl.

“Heteroarylcarbonyl”, and “aralkylcarbonyl” means an alkyl, alkenyl, aryl, heteroaryl, or
aralkyl radical, as defined above, attached to a carbonyl radical. Examples of such radicals
include substituted or unsubstituted methylcarbonyl, ethylcarbonyl, phenylcarbonyl and
benzylcarbonyl.
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Compounds that have the sanme nol ecul ar formul a but
differ in the nature or sequence of 15 bonding of

wao b@on2:rons or the arrangenent of their at onsPCTIGBP@G6H01889
are termed "isoners”. Isoners that differ in the
arrangenment of their atons in space are terned
"stereoisoners". Stereoisoers that are not mrror
i mges of one another are terned "diastereoners” and
those that are non- superi nposabl e mrror images of
each other are terned "enantioners". Wen a conpound

hagiy18, Wt“ﬁﬂc&yﬁ%ﬁBEﬁQ)(yf Orarﬁéﬁmgfl%x 1 tefdrSo Qp(ﬂﬁlﬁdalkenyl

to four (g@fferent groups, pair of Znantiomers is

or aryligsemi dfpched tna ERagOPB e M aéla/&rc@e—e Akent &z et 5P the
respec e aﬁ% JbIQ:H{rl dcl\Pyl Qe o SriRE WOREBL rP‘oPexaﬁlgfét Qkylé‘a[}gonyloxy

I's descri and S-sequenci ng rul
includegrpyt Pmet b@ltecbtp ewytomh @thwbquemywxm D ﬂ&@rpr@nyécarh@nﬂew, @ 180-

sec- 0139& @Et‘g‘rﬁ:g{bgﬁ}g?ifﬂfp ﬁ’c?lcﬁ%x%{idé%elgh&?&tiltboﬁﬁgxf esignated as

extr evor ory (+) or
(“Optiosallysnbstitwe aetens ity sraupctiiissed is Qmmeﬂmwb@tawe@xu st
i r.idi Byl I
ndep il Boge 0 UL EBRS LOURY n ob%wgﬁlgf i,

cyano,25ORn(sheredivis hydiogenca lalkgl), -aNRR GdrercR mld(R' eihdepehdently of each

over SAMENDERCAL P05 DLETK R AT B05RG5S: O80T e
R" arepn@dmuienitbaslacwd |ﬁ\onnhydtog€1R)r«alkyi) Grp OQIBBMSﬁopre'ad@t S or as
%m:?x fpﬁoet%c%tmg rg?o% ” re? ol t8 El}]o gpr]gg}l gxfou]igsh St(epf}e%iqg gr\o(tecli n1tr%%38
atoms agamm hdesizabibe mmtiomsrﬁwmg S3d1t1fet1e pen¢durdslean betayl, bendyorydacbonyl
hed a nmretric center 30 and
(CBZ)}NEBI&O}@'%‘ %XI%?g (ﬁ(f)ai:t[r uofoace(q( ) ang éﬁslé(m st as an (R - or
( &)mmdmaﬁmnethe sahatole@]dr dortrindt but diffooin. the Adnire sissequence of

bondl%()?flt cat d so %ro [ SgéIﬁleﬁll['] ?tﬁg q/%)rﬁg%ég%ﬁ%ge?tnr?n@dn%omers’a Isomers
that diFfeiTih GR20f0560h8 85heir é&&nsﬁﬂpacﬁalaﬁb&bm&ﬂ “stedoisdradrsts St@eoisomers

i ntended.to include both indiy enagnt and
that S R A ST e Sos e posparind Seae (b
supenfripbsabl&&mdﬁf RiagbyEleh otk ast@mned Céiﬁﬂ&cﬁﬁdfy’ aWigkntalt@mpound has
aration _ of sterepisopers,_ar g wel | -known in_the art
an asyp é“%‘r?t"&%‘i FAmPIS; lﬁjﬁéﬁ?‘gﬁ toyfopk diEfranterauns, WY F’&an“"mers is

pos&b@ AileBitiomer éatnlrbeezdarhdt@ﬁedlby 148 6550 luteJ DR H g ti Yo f %8 Bk yBitdric
New, Yor k, 2001) har maceuti cal | y ccepta

centergpd Fs&eécﬁibed ];ﬁég]ﬁ%{ gwi %mug}cg}gtmlpﬁ%Qthg gqe{ﬂg q)rﬁ)y the manner in

whlchnﬁ&ﬁalébdlgrotaﬁesﬁﬂ@ﬁlm%lhﬁiéh 1i g%@ Abdigrared b ddxtlofotatory or
Og% neral ly safe, non-toxic and neither biologically. nor
levorogaterg (i< (DrRI&I1isomsTsgespasityelvh et shirakeommoundqap eriskas either
indiviih$] BeaBOheatdr8s § RHixtne Uﬁ‘afc'of‘ A HixUFE cAaiNiRE Eq@ﬁpro;%ﬁﬁ 1349 of the
pharmaceutical use. A "pharmaceutically acceptable
enantléﬁl@’isbi @Hed a @cqrigmiitire-he  specification and clai ns
' ﬁ}ﬁé SRERHURRLIT tlﬁé"ﬁvéfﬁGn Ry os‘éé&@@n@é}%&é’ Gdynfctiddeaidts; suth

pharnaceutlca y accepta | e counterion" neans an
compcpvélﬁs pranhergfore betpaedyeedas msls\fwh@l Ro- on(Ahstergpiserprss anAs SHiBHEeE
thereo‘iVI | o e ) if the ’Y%n@?s %Eﬁ&%ﬁjs 339 0fB@ndlo? Formula (1) are attached to

har maceut’i cal y acce
the same carbon are different, then the carbon to which they are attached is an asymmetric center

and the compound of Formula (I) can exist as an (R)- or (S)-stereoisomer relative to that carbon.

Unless indicated otherwise, the description or naming of a particular compound in the
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Represent ati ve exanpl es include, but are not limted

to, chloride, brom de, iodide, nethanesulfonate,
w@2a00l13493ul f onate, trifluoroacetate, acetate, BCTGBR®6/001889

like. 15 A "pharmaceutically acceptable salt" of a

conmpound neans a salt that is pharmaceutically

acceptabl e and that possesges the desired

phar macol ogi cal activity of the parent compound. Such

salts include: 1) acid addition salts, fornmed with

i norgani c aci ds such as hydrochloric acid, hydrobromc

spemﬁca%aac ! (flcl?ﬁ% 1sf 1H{eh&e1ﬂqg ﬁﬁgldgb&h Hrﬁlﬁ&fapenaﬁm%fmﬁfd' rﬁnﬁ?és Oracemic

organi ¢ acl such
or otheaeigt, itieradi The methwiscfm the émrdunahemﬁﬁéﬁr@mmnaﬁy and the Separatlon

of ster%ogﬁogle ent aqglg%ogf) naalrg(%éedd&scgés%ﬁ% Cffa tezi"ﬁ' qf‘Aﬁ’sy BUéﬁ' (frgamc

SUC I NI C acl
Chemistey” g4 th mllhen £ Micelg JohanﬁW and Saus, ewt¥ark,200D. aci d

%t‘@agn%cgﬁ%glﬁ%cgg% abge g)&:ﬁ C’jIE| méa‘xlis Lﬁ—}’ %{cﬂaxéﬁp gﬁlgége?f@ ﬁl‘%?ﬁiﬂg
a phar@@dedticabtdnapoeisioh fhanis gemecally,saft, rﬁmftwhaami 1RBhatibiniddietly aor

otherwz%:ugélesﬁébq% %an F%ﬁltggs?agles uh i otndlacc 1saa% %‘t bpeefgzx?&&ﬁlﬂh’f B0 bEwell as

oni C aci
humandph@fpicicalnss Ul f p]ﬁurmammdtlly decepthhle wespléﬁt’bm usedhipi tla
sul fani.c

..canph
spec1ﬁ&atmgtaﬂé Flgmql%cteg %%tg Qja%%ntd nore H‘léln ne such e exc 1?11& aci d.
0A tisRee@idally ac&ﬁptdble counterion” means an 1on havmg a charge opposite to

that ofsthepw_gggt}cg %fd?gr@li(:thilt & ¥1a{eg P%Hﬁ,?tﬁﬁ/ﬁ’ 'fc% rt?c%ﬁ%’ acceptgb(‘ie. d),

Repreieﬁfahi/eaé)&mpléﬁ Micftﬁetlduearaﬁbtdnm’ceaw yhlosidd, bromide, aclids,
| uconi c aci c 30 napt hoi ¢ aci d,

r
metha%%ﬂﬂif‘&tﬂer B to&ﬁ?‘l}f(’%ﬁ“?et&a]}‘%m%ﬁﬁa acﬁﬁ&"’o%"fdd tﬁ%%lf and t he
i ke; or WD 2006/ 125974 PCT/ GBZOOG/ 001889 -26 2)

salts forned _when an acidic proton present .in.the .
o e TR Goep ER P B § cBsRuan e Shtehis pipaceutically

accepf@bld and @k RdeRel tHIRkdted pRAMadlogiak@tivitEofias pdteit @Bmpdnd. Such
an alum numion; or coordinates with an organi c base

salts ingheds: as ethanolan1ne di et hanol am ne, triethanol am ne,
tronethanine N-net hyl gl ucanine, and the like. 5

"Leavi ng group" has the meani ng conventionally. :
Dageid addiicadali, (Y With TSR RETIESUSh G PEOCPLR A, grobromic
'sul?tﬁlcaafcglnhi@‘ic eg:[cp Hﬁ’osﬁlﬁﬁﬁ Rkig, £ 1Raikegordbsdaaechrfiocids

nuc?eo hile and i ncludes hal ogen(such as chloro,

beusies adetil a0id, paorieine i) P69 EHePPIEECRFRRIIG 2§ d.glycolic

t 5(':15 Ip ﬁ{v%iﬂz {4, 204! XY InaRniARI ﬁt%bih{c%@ﬁdl Rxlc zfcﬁi glaleRSacid,
edter, or am no, and I ke

oo i seariscari, e sSiSmbsas docib T sERgodlenzoic acid
a%fnhé’rﬁc Qﬁﬁ gﬁé"&n@ G BlaflisioriCacid ShAAbs@fdnld actd) 1 ¥LeWne-

whén suc pro rug IS adm ni stered ' to a nannallan
s disjléaiic aciRt, @dwfydg)gyejhanasulfomc acid, benzenesulfonic acid, 4-

chlorobenzenesulfonic acid, 2-napthalenesulfonic acid, 4-toluenesulfonic acid,

camphorsulfonic acid, 4-methylbicyclo[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic
acid, 4,4'-methylenebis-(3-hydroxy-2-ene-1-carboxylic acid), 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic

acid, hydroxynapthoic acid, salicylic acid, stearic acid, muconic acid, and the like; or
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conpound of Forrmula (1) are prepared by nodifying
functional groups present in the conpound of Formula
W@ bdositzsozuch a way that the nodifications nay PEI/GB2006/001889

cleaved in vivo to rel ease the parent 15 conpound.
Prodrugs include conpounds of Fornmula (1) wherein a

hydr oxy, sul fhydryl or anp®o group in conpound (I) is
bonded to any group that may be cleaved in vivo to
regenerate the free hydroxyl, am no, or sulihydryl

group, respectively Exanpl es of prodrugs include, but
ar e .not

2) fali form re]c% g)gkmn dag oﬁﬁ%?erse?nt (riethgparelﬁ%% ad eftl%lz'ﬁm%ﬁaced by a

ativ , car banmat es €. g
dIemﬁetohyd gnanmucaamwiwn) amlkzﬂy)a erdyion, or &8 PGB MBS i n

onpaunds. 0f cﬁga( %a@e {dchas @cﬂégloiaﬁﬁ‘né H%ﬁanoggmng t8hdnBBmine,
8? PP TRt Y501 3 di'sease 1 ncl udes: preventi ng
trometinimasN-methytzluceminsi ang thenlékee| i ni cal syrrpt ons of the
di sease not to develop in a mammual that may be
exposed to or predisposed to the disease but does not

yEbavirpgpaip! hacthe meaniigsqohesntisyaily nessiatod with & ie pyheéie orgpnic

itin the S
s o A R G Py B SR
haloge&(¥ighta® Blﬂoroplbroﬁi)) 1b$i); @Adnaglbmdoxn)i (seshgemesylexy orcausi ng
trlﬂuor-ofugégg}g n(?rggﬂn%}{l;l di,s e U\./cg%a ‘Ic%s))%}g)fﬁ és{& %?L.m% R Blike. A

t he’ amount of
a conpound that, mhen 30 adn1n|stered to a mamual for

treati a_dj sease firut
 PE B ey i Ry T B Sy s B e o
Formuta%?) ifllvf/0 &en suth grodhigeﬁ ahﬁmi:steoa&iltd) y mafofmban snéjeathdmgs ofa
var nai n 0]
compeppdoFap (Y Bmierpiid o gisOER BP0t prAREFaE cBfound
of Fontnﬁla QE it §RRb @%y tliamhﬁ Rodificaticmspay hel ﬁleéﬁle&af 'avo forrgleasg dierparent
conmpaun of the.in ntio e |
compo\l,laqi l}’é%dnégs,énchmegeqnggqus 0 1&2% &rtheremfaonrde? %bglfﬁw ofrhlaimo
group GOCHRPUALRTAE bérAednsl Ay lorop dhal tnay de-ciGivbll inviwpe cégenazate the free
hydroy\(g;}qlégng, g(r s hviia Quegr\'ress o&xlqulgr Exh a!r\%lse gfl\efrc?c{r?gs\mcﬁkc{exuah‘gl\@k
1un1te<i\lto|@te}'s (% 4 NN:lete' forﬁlafé And\beﬂﬂaﬂe dérl\Pdtl%sb chrbAmNes (elg.,W,N- N

dunethylarm@apbogl) of }Nd\'oxy fqr}c]:loqal groylps/m RPI;lpOélngs %’(j Formula (19l and lﬂ% like.

“Treating” or “treatment” of a disease includes:

1) preventing the disease, i.e. causing the clinical symptoms of the disease not to develop in
a mammal that may be exposed to or predisposed to the disease but does not yet
experience or display symptoms of the disease;

2) inhibiting the disease, i.e., arresting or reducing the development of the disease or its
clinical symptoms; or

3) relieving the disease, i.¢., causing regression of the disease or its clinical symptoms.

A "therapeutically effective amount" means the amount of a compound that, when

administered to a mammal for treating a disease, is sufficient to effect such treatment for the



NRx S(Ox, SRz e,,,NCYNO eN/ \ NJ, In the above
values for L, "Jw" indicates the point of attachnent.
wob@e/12ach L may 15 be optionally substitut edP@i/GB2@6/001889
2, or 3 groups independently selected fromthe group
consisting of H halo, cyano, nitro, (Cl-C6)al kanoyl,
carboxy, (Ci -C6)al koxycarhpnyl, (Cl-C6)al kyl,
hydr oxyl, hal o(C -C6)al kyl, hal o(C - C6) al koxy,
(G -C6) al koxy, NHCO (Cl-C6)al kyl, S02(Cl- C6)al kyl,
SO2NH( G - C6) al kyl, or SO02N((C -C6)al kyl)2. A specific
- V.
disease ﬂﬁé@hefr% {;Qﬁ* tlw]ﬁl?oﬁ?‘hlﬁ%ary%ﬁ ﬁ%@ntﬂ%eclogitpéuﬂd the

ues roups t e t ached
diseasetapd fits swcntydied dl;caa@ weizht, ﬁ@b ﬁf)tsby mamaiz @d@/ﬂf@@gm
PCT/ GB2006/ 001889 -25 R2a j 3 Q ZZ7 Z8 Thus, in one
enbodinent, Lis R2c , wherein " -An"' " indi cat es
InventioneCqapoundsf attachnent; Z3, Z7, and Z8 are C or N

. Cy
S TP IS Bl DR e e
disclos¢dCl RéPepndeldy first ingdbrtoxgrhpouhdd of fortvalad(a@il 1IC6) al koxy,
(c -OG)aI koxy. MeO N * Q MO Q More specifically, L
isis NNMONQNCNQNCQNNor NCN/ Q10 A
specific value for Xis NHCO Qher specific value
for X include CH2, O CH2, CHOHCHZ, 01\ \N

Q: FRGPI'@C\YQLL%@ Leig Oth|§r spec1ﬁcR¥aques for I£ 1>1<1]clu

B \NNﬁrJij ]fj
COC DG E
10 //l//NI//l//l//Nl//N/N/’
N N /N /NN\
RN S I/ (AINAL WAL
Seleelasevs
N/ N/

In the above values for L, “wvwvv” indicates the point of attachment. Also, each L may
15  be optionally substituted with 1, 2, or 3 groups independently selected from the group consisting
of H, halo, cyano, nitro, (C;-Ce)alkanoyl, carboxy, (Ci-Cs)alkoxycarbonyl, (Ci-Cg)alkyl,
hydroxyl, halo(C;-Cg)alkyl, halo(C;-Cg)alkoxy, (Ci-Ce)alkoxy, NHCO-(Ci-Ce)alkyl, SO»(C;-
Ce)alkyl, SO,NH(C;-Ce)alkyl, or SON((C1-Ce)alkyl),. A specific value for a group that may be
attached to L is H. Other specifc values for groups that may be attached to L include cyano,
20  methoxy.



A specific value for py 15 and Ry' include H or
(Cl-C6)al kyl. Specific values for Rd include

w@ Sloespad kyl , COve, CO2Me, WO 2006/ 125974 PCT/GB2006/001889
PCT/ GB2006/ 001889 -29 CONH2, CO2H, - CH2CH2CO2H,
- CH2CONH2, - CH2CO2H, - CONHCH3, SO2Me, COCH2QOME,
COCH20H, and COCH2QAc. ] oR -N, [U Rd RN LU Ry' a
\~ ~Z RYA Another specific value for LX] is LX]
Specific values 5 for Ry and Ry' include H or
(C1-C6)al kyl . Specific values for Rd include H
(Cl1-C6)al kyl, COwve, CO2Me, H2, CO2H, - CH2CH2COZH,
- CH2CONH2, - CH2CO2H, - CONHCH3, 3SO2Me, COCH2OMWE,
COCH2OH, and COCH2OAR:2 Rt/é QYLU] R&-N[U | Z

Rye Anot her specific value f is LX 10 R-N[U
RO RNJ[U d\ Y Ryl J-Xx t her specific val ue
for LX] is LX] Specific va%ues sfor Ry and Ry' include
H or (Cl-C6)al kyl. Speci flmcval ues for Rd include H,
Clovs, mEpglerppdimgmk is  CopMe, > CONH2,  COPRErICHR CHR CORH,

- Cr2 OB YT RO RDRCHS. SR, COC20M

OAc. 15 A specific value for Uis

. an
CZ, 20 He presp e prayidgd fhabshendyy iR 2. e, CH=CH, or
g==ﬁ¥dr§%&“nh?m9roqgﬁgmnmﬁ be optionally replaced by

uo

Cl-" ZiFB’ . ecific value for Ris R i
Besis B} ayaRo.5 1Rk hhﬁlroxyfshy ; haty(Refoalkesy - (FcCoalkerys
for R 20 include 4H benzo[ 1, 4] thiazin-3-one-6-yl,
2, 3-di hydr o- benzo[ 1, 4] di oxi n-6-yl,

\C;Bj/Q M60\©\jj/
’
More specifically, L is is

NC N
=
NN

A specific value for X is NHCO. Other specific values for X include CO-CH,, CH,CHo,
0-CH,, CHOHCH,;, or NHCHp;

Ry\ o Y U]
RN Rd—N’/Y |

A specific value for X] is
and Ry’ include H or (C;-Cg)alkyl. Specific values for Ry include (C;-Ce)alkyl, COMe, COMe,

. Specific values for Ry
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benzo[ 1, 2, 3] t hi adi azol - 5-yl,

3- 0x0- 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl ,
wQ@ 2606023904 3- 0X0- 3, 4- di hydr o- 2H benzo[ 1, 4] oxarCTGB2006/001889
2- 0x0- 2, 3-di hydro-1 H pyrido[2,3-b][1,4]thiazin-7-yl,

2, 3- dihydro-[1,4]dioxino[2,3-c]pyridin- 7-yl,

3-0x0- 3, 4-di hydro- 2H pyrigm[ 3, 2-b] [ 1, 4] oxazi n-6-yl, WO
2006/ 125974 PCT/ GB2006/ 001889 -30 [1,2,3] thiadiazolo
[5,4-b]pyridin-6-y|,

3 0X0- 3, 4-di hydro-2H-pyrido[ 3, 2-b] [ 1, 4] thiazin-6-yl,

CONH,, -CH,CO,H, CONHCH SO,Me, COCH,OMe,
CONH?CEP?)PrIoCEZ%I%C%H C&{Zh dr - 2H-2py%| do[ 3, 3] : 1, 4]t hi aZZI n-

COCH#H, yhd COCHLQAHE.0- 3- 0X0- 3, 4- di hydr o- 2H—
pyrido[ 3, 2-b][1,4]thiazin-6-yl, 2-thienylthio-nethyl,
or 2,5-difl uorophenyl vinyl. 5 Turnl ng now to a

conmpound of formul a eci f )béurou f
conpounds of the 4ﬁ\t§ff f 9haﬁ/%ﬁ formul a
Il-1a Re N Rd- —I-—ZRSRZC
[1-1a 10 wherein BJ\ZZ> i R

eaoter specifiayryes of Wal ues descri‘sbeﬁ( above 'SCY%W

for Ry 51&1 1y GRIRE lﬂq& ef-chatiu| Sedific valued f&FEGhdlude Igr(giigs)ﬂlkyl COMe,
ounds of the 'invention are co ounds f or
conq, | NHREO:N, R HRHGO, -G OPFRA 01‘8“ %%a

VAL & dH %44 céBBAce, Rd, Z, Re7 and R have t he
coc %ange d(}%%va "les deséri bed above. WD 2006/ 125974

PCT/ GB2006/ 001889 -31
Ry,

) [U]
RN Y RN
J\'/}Ry' X

Another specific value for Xl is

(U]

Ry.
Ll e _N\\ Pt

J\/ __Ry'
Another specific value for X

for Ry and Ry’ include H or (Ci-Ce)alkyl. Specific values for Rq include H, (C1-Cg)alkyl, COMe,
COzMC, CONHz, COzH, -CH;CHzCOzH, -CHzCONHg, -CHzCOzH, -CONHCH3, SOzMe,
COCH,0OMe, COCH,0H, and COCH,OAc.

. Specific values

A specific value for U is CH,. Other specific values for CHy, CH,CH,, CH=CH, or

C=C. Each hydrogen may be optionally replaced by fluoro or (C;-Ce)alkyl.

A specific value for R is R is benzo[1,2,5]thiadiazol- 5-yl. Other specific values for R
include 4H-benzo[1,4] thiazin-3-one-6-yl, 2,3-dihydro-benzo[1,4]dioxin-6-y1,
benzo[1,2,3]thiadiazol-5-yl, 3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl, 7-fluoro-3-oxo-3,4-
dihydro-2H-benzo[1,4] oxazin-6-yl, 2-0x0-2,3-dihydro-1 H-pyrido[2,3-b][1,4]thiazin-7-yl, 2,3-
dihydro-[1,4]dioxino[2,3-c]pyridin- 7-yl, 3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-yl,



Turning now to a conpound of fornmula 11-3, a specific
group of conpounds of the invention are conpounds of

wo eoak®74 1 -3a Re NR Rd'N X R2a 3 R2b Z7 Z8r&r/8BR006/001889
I1-3a wherein Z3, Z7, Z8 Rka_e, Rd, Z, Re, and R have
t he range of val ues descri bed above. Turning nowto a
conpound of formula 11-4,-3& specific group of
compounds of the 10 invention are conpounds of
formula Il-4a ORe ' N\\R Rd-N X R2a Z3 / R2b 7 Z8
I R2c Il-4a Turning now to a conpound of formula

1 0 1 Ab@REL O, 7-
121 e R85 1 sy Sy s,
chloro-PC¥¢-BAX0NEI GRH $8ddo[3.2P] [ ]tiRazirf- K, X- ﬂup@aS orep-FBdihygiro,2H-
pyr1do[5 E—b%ﬁ ,Althiazin-6-yl, 2-thienylthio-methyl, or 2,5-difluorophenylvinyl.

5 Turning now to a compound of formula II-1, a specific group of compounds of the

invention are compounds of formula II-1a

Rac II-1a
10 wherein Z3, Z7, Zg Raac, R4, Z, Re, and R have the range of values described above.

Turning now to a compound of formula II-2, a specific group of compounds of the

invention are compounds of formula II-2a

ITe
N~ >R
X
Rza\Ezs = | Rop
N
%7 Zg
15 Rac -2a

wherein Zs, Z7, Zg Raa.c, R4, Z, Re, and R have the range of values described above.



R2c I'l-5a In one enbodi nent, the invention conpounds
of forrula I, I, 11-1, 11-2,11-3, 11-4, and II- 5
whaone/123920s rel ati ve stereochem stry as depi ct BGI/GB2006/001889
conpounds of formulas I1-1A or 1-1B. 5 Ry Ry, Re Ry
Ry, Re Rd,N,,,, NURRI,NNUR X X Ra Z3 R2b R2a
Z3 | Rb 17 Za 17 Z8 R2c3id -1 A R2c 11-1B Preparation
of Invention Conmpounds In a further aspect, the
present invention provides a process for preparing a
conmpound of 10 the invention or a
phar maceutical |l y-acceptable salt or an in-vivo
hydrol ysabl e ester thereof. It wll be appreciated
faatinghomi tog compewnidof fimulh -3, @lspevifingropy deespennds of the
certa t y require protection to
mventmnare rflp(?‘]#ggl%rfé %sﬁ?gg reaction. The skilled chem st
MA|| appreci ate when such protection is required, and
how such protecting groups may k@ put in place and
| ater renoved. 15 Exanples of d[gL\ctlng groups are
di scl osed in, for examg ctitRe Groups in
Organi ¢ Synt hesi s’ hepdora Green (John Wley &
Sons, 1999). Protectlngf may be renoved by any
conveni ent nethod descrjbed in the [iterature or known
to the Skl||6? chem st 2006/ 125974
PCT/ GB2006/ 00138 - ropriate for the renoval of
the protecting grlQup lin estion, such methods being
chosen so as to effectZgenoval of the protecting
group with mni |di st urbance of grou s el sewhere in
5 the nolecule. THW, if reactants inclthtfe, for
exanple gr oups such as am no, arboxy or hydroxy it
5 be desirable to protect the g inh sone
twb@re\maamza IRk Ldhethdichave the w&emf W%lB?Sé‘eiﬁﬂefde%bP% 9
group for an am no or al kylam no group is, for
exanpl e, an acyl roup, for exanple an alkanoyl roup
SvEHngBOVA et gmnpomdg of foraydad ety eitig eroup of Wowééﬁg?hé a
10 inventidE hIIQUN g&[ﬁ%ﬂormﬁah%ycaf bonyl or t-butoxycarbonyl
group, an aryhnet hoxycarbonyl group, for exanple
benzyl oxycar bonyl, or an ar gyl dﬁ%up, for exanple
benzoyl. The deprotection condi INONSR

Rac II-4a

Turning now to a compound of formula II-5, a specific group of compounds of the

invention are compounds of formula II-5a
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15

10 for the above protecting groups necessarily vary
Wi th the choice of protecting group. Thus, for
wex@npt®74 an acyl group such as an al kanoyl orPCT/GB2006/001889
al koxycar bonyl group or an aroyl group may be renoved
for exanple, by hydrolysis with a suitable base such
as an al kali netal hydroxi3gke, for exanple lithiumor
sodi um hydroxi de. Alternatively an acyl group such as
a t-butoxycarbonyl group may be renoved, for exanple,
by treatment with a suitable acid as hydrochloric,
sul furic or 15 phosphoric acid ®e trifluoroacetic acid
and an aryl met hoxycar bonyl groupg,.stch as a
benzyl oxycar bonyl gr oy, novE&d, for exanpl e,
by hydrogenation over a chtal yst such as
pal | adi um on-car bon, or reatnent with a Lewis acid
for exanple boron tris[trifluoroacetate). A suitable
alternative Pogte B2 or a primary am no group
is, for exanple| a phthaloyl group that may be
renoved by treat t witph) an al kyl am ne, for exanple
20 di net hyl am nopr dpyl afé ne, or with hydrazine. A
suitabl e protectigd group for a hydro§¥5group is, for
exanpl e, an acyl dgroup, for exanple an al kanoyl group
such as acetyl, an aroyl group, for exanple benzoyl,

r an arylne . qgr.ou for,e pl e b [ AT
Jo PRttt iy Y S Eom e B Bt 3. 1ot amar
5 have@iand kakatine dttreodheizsg as ddpictedadn yormponhdst dfdoratuias Clel Aobr I-1B.
protecting group. Thus, for exanple, an acyl group
such as an 25 al kanoyl or an aroyl group may be
renmoved, _for Egﬂ%@le, by hydrolysis with a
base jﬁ?ﬁy ! 'ghkﬁii net al hydr oxi d¥
|'i t hi UM OR~SodM ydr oxi de. Al 't er n3éi
aryl met hyll group such as a benzyl groug may| be
. €xanpl e, by hydrogenati gn” _
as pal | adi umg on- car bon:.| A SF%;able
L ec dup for a carbe up- exanpl e,
h esterifiying group, for 30 |éxa f; net hyl or an
y rgup which may be renoved, xampl e, by
hydrol y&s with a base such as %odi é; hydroxi de, or
forl exanple a t-butyl group which may be renoved, for
W0 BQ06/ 125974 PCT/ GB2fQ 001889R2- 34 exanpl e, by II-1B
treatment with an acid, for exanple an organic acid
such as trifluoroacetic acid, or for exanple a benzyl
Prepagi{tg)%pof meﬁno%¥n@§uﬁtﬁmv ed, for exanple, by
ydrogenation over a catalyst such as
plalal fadhen aspect; tha ptesmt inRegion gravides a prgess dorgpsepdringsa gompound of
. protecti r T t L NG gk d
the i3 iR SOl i AR B o R
will beappreeiatedolna dutirecdertaig wéthe fwlobvidgrooassses) cettain sitbetithodd may
N e
such phgteltioh yssadplired emtl dow tstdrpeatéctingayoupempy epput @dpliog aadiater
removR 0CESS known to be applicable to the

Examples of protecting groups are disclosed in, for example, ‘Protective Groups in
Organic Synthesis’ by Theodora Green (John Wiley & Sons, 1999). Protecting groups may be

removed by any convenient method described in the literature or known to the skilled chemist as
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preparation of chem cally-related conmpounds. Such
processes, when used to prepare a conpound of the
wOo pwentionh, or a pharmaceuti cal | y-accept abl e sBCT/GBR00a001889
in vivo hydrol ysable ester 10 thereof, are provided as
a further feature of the invention and are illustrated
by the followi ng representative exanples. Necessary
starting materials nmay be obtai ned by standard
procedures of organic chem stry (see, for exanple,
Advanced Organic Chem stry (Wl ey-Interscience, 2001),
approp%ete EX tl}'\e/aargn%%va?& ttb @%?tuﬁgr ljs}(ﬁé%ﬁg]? 'guﬁll(%et %%g 9121%5811 S0 as
to effedt semiwsknﬂtlquowmmg igroup vathagioiompadiytorbgnee gtqum ¢lemtpere in the
mdleCllllExarrpIes Al ternatively, 15 necessary starting
Materials are obtainable by anal ogous procedures to
{Tios & redctantstimchidedfot Eraimpde; groupd subli a5 antigo, oarioxyaarynydieky it may
r ic chem st nfor ti reparation
bedﬁmg%hﬁgg E%ﬁﬁegmg?3ﬁ¥$ﬁéf&§f%¥ I'a §&%P8¥€%h gg conpounds
(Anduiitathle tmyecﬁxg gdlmaﬂoeah 4minb or aikylamas gmup 1ss foaexanmge, an acyl

terials al so f ou in. P
o, T35 BRSO E PE 2oBhe
methoxyerboti tetmkﬂ?ﬁﬁﬁyl?ue ¢butongabbnydatonp, aaragylmathorsparbanyé group, for
reference; .for exanple 20 W 4/058144: .
examp @56y S5HSHs * W I00 ERUBIBOT AR LB | B IGT Qs ohconditons
for the @h®@@ipSdtectihg frobigs L&bés@rﬂjavm‘ﬁ evitamc chciapbf firbiectingfgesupaThus)for
ont ai hed an refere t hi Ee above references b
examp i ARG HBON 95 o e e Pors g Ao gl BLoth a5 be

remov@@ﬂ@da@?leh@]@idfblysﬁﬁwﬂbi aiitable Baxe SGehlay afs hiaall msgl hydroxide, for
mat eri a

d pro e res vent i
example lithjurg Pb?ﬂdH@%th%H‘tl‘get %\itele BMQ@F YPFEC Wéﬁw casingy!
group 1%5y PRMOREC Ebk bfaiple) bﬁﬁﬁz&ﬁl&lﬂmlﬁh Saltitie fidlas H‘}'dibchOnc sulfuric or
ydr ol sable esters t her eof,, can bﬁlgrggered b
phosplwfls Bedbr plyorptpefin ot s ARLiPeBPOGHEPY SBRR SRR 2 | )

benzylbglm%bm gAY nidY 8¢ &midved f&fe&bkﬁ?le , BylhydfogératiBgoier B bstalgigt ¥th
nple an in-viva hydrol ysabl e es%;r) and/or
I

as pallilcmﬂy Oflz%rﬁ%graygf?&%lﬁlﬁa%@ﬁ L %?ldafe’&?é‘ﬁfnﬁ borany| ;30

tr1s(tr1ﬂ‘(ﬁ§6a%btﬂte)5 Al Wit OLRHEFe prdfecting ér&\}p foF @pnﬁﬁarﬁf @M&Vgﬁoup is, for
wherein the vari abl es are as in above unl ess

examplsy mphthplend gequp thegimay bgyepyed am%@vaenbw eB2ispangegpyremple
mnwﬂwﬁénﬁk(gmﬂﬂmygywmgm@n§ﬁgstltuent in, or introducing a

Substituént 1nto another conpound of the invention by

U FHEb s ErisRg SO FA §thy Jrors reup iy forgumplce an acyl group, for

F le benzoyl Imethyl

examp%%glég b ng{ol\ig rsltsghgl%g%eg}g rfa{[glnrh%ﬂ g{bﬁﬁy fogxgiﬁa e i31)1/zoy or an arylme ethy
group,gorRxemple benzph The pasion gondjtipng ﬁy tfgrabaﬁ nyefgctivg groups will
pcesFPNESL GLUBLE o R NBE D T D BRENL 0 s it
alkanoybéren emytErgip geaybiremorkde éor ekananiey lyy hydrolys1s Wlth a sultable base such

as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an

arylmethyl group such as a benzyl group may be removed, for example, by hydrogenation over a
catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group, for
example a methyl or an ethyl group which may be removed, for example, by hydrolysis with a

base such as sodium hydroxide, or for example a #-butyl group which may be removed, for



10

15

20

25

30

nitrogen (optionally substituted on a carbon ot her
than a carbon atom adjacent to the |inking nitrogen

WO pwg/1z29047) , for instance an optionally substipct/e#2006/001889
am no group; such conversions of the hydroxy group
taking place directly (for instance by acylation or
M t sunobu reaction) or thsaugh 10 the internedi acy of
one or nore derivatives (for instance a nesylate or an
azide); an acyloxy group nmay be converted into a
hydroxy group or into the groups that nmay be obtai ned

exampl‘er W‘@r&traéﬂ d5R é% add ?&Qx&ﬁbl’é B bredhit 6Gl lech %5 trffﬁf)fbu&lﬁc b8, or

t’er medi acy droxy group); an al kyl
for exagxp&mqobemgl gb@lp @thwhémawéa rerpovgd Hprexeseple, Mp)gemoa AT 8
| g
catalysP e p iRl cion RO iy Ao RSEREUDHImBRRE o
tThe gravsating grpiipsgnay s removerd abaityponveaignt stage a1 tag byngesia gsing
reacti on of a conpound
convergl%) @‘gercgrrﬁ H{ée%%ﬁﬂ)kh%#hﬁmeg?mapyrt m

ereln I's a |leaving group useful
i A0 cqrapduad pithe jnv¢rtion,aup Iphmglacefuapallyxaamptaélecshllt or dudfe yivo

v BS80S HEARES SRR b
prepargtioh ofiplebnacal9-rélatedierenwunds. §gclgpr3®$e@,rwlaansmq¢htb arepppopane

compo%cﬁgf t}}g mb&@é@ otr ? flJllx%acSelﬁ 1!:3!11? %c%rp%)%%ﬁlt éfalﬂ%] vz%ﬁyflﬂ&%aﬂfeeester

nown,
thereoﬂwgmvu(adeam fdruhtar fe&ute 0201@ Inverdi@yn a48 4r-iUE5680Ed by fhelfolipneual
represeqYaéleg Q}é?gnp?e% p?c(e) s%g startln%;n?%é&}é?s rﬁ% %galn%ﬁ b%“sttaghdeagd;%rocedures of
orgammbimrmét’ryl (seeNor exaophspAdvesicdd Qrgadit Cheihls‘eyl (beffy-]hiteﬂcwnw Q@m)

sery Wi O et R mcton Bt e ShiRFarlin af et

starting matapls Gt desdribedwiliie phel aSccrnqmjymg fomlimiting Eesambled Attbaatively,

TS ERATA T RN R TN —
within Giea Bing19 $hilliof AresrganiOEhemidt | Bifor&afieén the ﬂl@ﬁﬁénon\ﬁﬂlecessary
iSRS T RTINS, ot e, 4 X Bae
materiZld) m& aﬂso, ‘ti%liﬂ&ﬁﬂ id the RelGiZP stepiApplitation Publications, the contents of the
relevant process sections of which are incorporated herein by reference; for example
W02004/058144; US2004/0224946; W02004/002992.

The skilled organic chemist will be able to use and adapt the information contained and
referenced within the above references, and accompanying Examples therein and also the
Examples herein, to obtain necessary starting materials, and products.

Thus, the present invention also provides that the compounds of the invention and
pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by a
process (a) to (h); and thereafter if necessary:

i) removing any protecting groups;

ii) forming a pro-drug (for example an in-vivo hydrolysable ester); and/or

iii) forming a pharmaceutically-acceptable salt;
wherein said processes (a) to (h) are as follows (wherein the variables are as defined above unless

otherwise stated):
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(I'11)y K3PGa Rib (1V) Y=O0L NPGN\ Or 1. HC , O 2.

al dehyde ON O 3. Na Na(B (BOAC)BH N/ OX R"' I Z1,
WOR@6/129R b c) As depicted in Schene 2, by reartT/6B2@h/001889

a compound of forrmula (I1) (wherein Xis a 5 | eaving

group useful in palladium[O or I1] coupling, for

exanpl e chl ori de, brom dess.i odi de, or

trifluoronethyl sul fonyloxy) with an olefin (I11),

fol l oned by hydrogenation to arrive at the sane

intermediate (1V) as under b) (such reactions are

known as the "Heck" reaction: for a simlar reaction

see: S. Adam Tetrahedron, 50 (11), 3327-3332, 1994).
a) H)Omﬁdtiﬁ}&@a 1bbiitBont in, dr infPol{uCifg p Zubsnmpmgnyanotbe.r cmnp@und of the

inventi (T{lﬁﬁydjé pl ho %g h e eheﬁu I?iy‘?(ﬁe %F%X%I%Ne %&Egegg%%g}z;@o}éu&tmnal
Group WMEWPW@ZMQWM Metl8@olth) & Bsestepi ct ed in
N A e
group, foF in!siahcmwpétbxmroﬁm an exiangtoapchiletaroayelyl proaniinkeg through
v S 2SO LA SRR 0 8RR
nitrogeh ﬁﬁ@ﬁtbﬁ@{ fanﬁMéB R bystionsllygsubstifutedvaming gioup; Budhmivmmns of the
hydrOX}C/] grgo%B Ita 1ng p ace dlrec%ly (%\k) 1nstance]by acy;ll ]hon or %P%ugldbu reaction) or through
the intermediacy of one or more derivatives (for instance a mesylate or an azide); an acyloxy
group may be converted into a hydroxy group or into the groups that may be obtained from a
hydroxy group (either directly or through the intermediacy of a hydroxy group); an alkyl halide
group may be converted to a hydroxyl group, an amino group, a thioalkyl group or a heterocyclyl
group linked through nitrogen; a keto group may be reduced to a hydroxyl group or an saturated

alkyl group.

b) As depicted in Scheme 1, by reaction of a compound of formula (II) (wherein X is a
leaving group useful in palladium [II] coupling, for example chloride, bromide, iodide, or
trifluoromethylsulfonyloxy) with an alkyl boronic acid derived in-situ from an olefin Ill and a
borane such as 9-BBN or a similar borane that is known to the skilled artisan (such methods are
well known, see for instance S.R. Chemler et al, Angew. Chem. Int. Ed. 2001, 40, 4544-4568),
followed by deprotection and reductive ammination with an aldehyde. A protecting group
(“PG”) may be necessary when Y is N in compound I1I. Attachment of U-R occurs via removal
of the BOC group in IV, followed by reductive amination using the aldehyde shown. An extra
deprotection step is required at the end of the synthesis (for suitable protection groups see:
‘Protective Groups in Organic Synthesis’ by Theodora Green (publisher: John Wiley & Sons,
1999).



5 foll owed by deprotection and reductive anm nati on

with an al dehyde. A protecting group ("PG') may be
woemessary when Y is N in conpound V. As a resPLT/GBagv6/001889

extra deprotection step wll be required at the end

of the synthesis (for suitable protection groups see:

"Protective Goups in Ogmaic Synthesis' by Theodora

Green (publisher: John Wley & Sons, 1999). 10 Schene

3 NHBoc X X NO "Pd* OYRZ . Rc base R' | Zp

Ric ~/ NRbRb (U (Il) 1. HId O 2. MS3A

al dehyde O1 \ N O 3. NaRHCc13HN/ O NOX NO

R' 1 Zj. Rrc N R b WD 2006/ 125974 PCT/ GB2006/ 001889

-38 e) As depicted in Schene 4, hy eq{ctl on of gHBee

compound of formula (VI) with an dc 51, e.g. Vi)

under M tsunobu conditions, foll by depr ot

and reductive amm natiop_wi th an Rtal dehyde. N
pryat ecti ngeghoup (" PGAX_Maywdee necdssary Y 8c N
/. gorpeund M.l . 5 result, aﬁ—daf(tra depr gt ecti on
step will be requi at the endKaeg( "he synt Resl s (for
suf®abl e protecti on groups see: rotective %’@ups in
Ovgameac Synt hesi s’ by Theodora G een (publisher: John
Wley & Sons, 1999). /

1. HCI

o o
\ . \
Nﬂ ) 2. MS3A, aldehyde 04\'/;[ )
NP Ng 3. Na(BOAG),H NA~o

¢) As depicted in Scheme 2, by reaction of a compound of formula (IT) (wherein X is a
leaving group useful in palladium [0 or II] coupling, for example chloride, bromide, iodide, or
trifluoromethylsulfonyloxy) with an olefin (III), followed by hydrogenation to arrive at the same
intermediate (IV) as under b) (such reactions are known as the “Heck” reaction: for a similar

reaction see: S. Adam, Tetrahedron, 50 (11), 3327-3332, 1994).

Scheme 2

1. Pd(OAc),, triphenyl-o-
X tolylphosphine, NBu,
R [ 21 R1C 2 Pd/C, Hz

//—Q-"'NHBOC + l/ N/ —

an) Rib
()
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d)

Scheme 4 NHBoc X OHO0O HOY R1' Z1, -, Rc Rl' ZI1.
Ric ~-( ) NHBoc + , diisopropyl- , N

wa@zwdiizaarboxyl ate, N (VII) Rib (Ph)3P Rib (\W{T/GB20464001889

O 2. MS3A, aldehyde 0~/\1 JI HN O 3. Na(BOAc)3H N O
NOX' OR I Z-\ RRc N 10 R b WO 2006/ 125974

PCT/ GB2006/ 001889 -39 f).3As depicted in Schene 5, the
precursor conpounds (I1), (V) and (VIl) can be
obtained for Y=O fromthe known precursors (VIll),
(IX) and (X) (NMA.J. Kriek et al, Eur. J. Og. Chem

AR R PL  OOBhgIg i

leaving\liroupi wyefulin@alBdemm[Oox 11] cowiliag, faagxemplethlotife, bengdg jodide, or
triﬂuorgmgthylgl}{%ok%rl)oxgr) Igviﬁmlal primYa%Q;.mldlé (V) (procedures for such reactions have been
reported by Buchwald, e.g.: J. Yin , L. Buchwald, Organic Letters 2, No 8, 1101-1104, 2000),

followed by deprotection and reductive ammination with an aldehyde. A protecting group
(“PG”) may be necessary when Y is N in compound V. As a result, an extra deprotection step
will be required at the end of the synthesis (for suitable protection groups see: ‘Protective
Groups in Organic Synthesis’ by Theodora Green (publisher: John Wiley & Sons, 1999).

Scheme 3
l;IHBoc
)?
X . NN}
O>—<(—:—> R, 121\ o Rie base R, IZ1\ oRie
i NHBoc + — —_——
N 7N 7 N7
Rib R,b
) ) 1
1. HCI ~0
o 2. MS3A, aldehyde 07 ] j
N | X j 3. Na(BOAc);H N~ 0
; N = o
X )
N (o]
R, Zk X R.c
| A
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0 NNH4+Cl- 0 HBTU N 00 00 (IX) X IK (V, Y=O Y- 0O
ON Si~ 0 "Jones" - OO NH#H4+Cl- 0 O TBAF oxidation
woBDe 12594 N\ \ N 0~10 0~0 00 O1~10 X X (X) P&A/GB2006/001889

Y=0) WD 2006/ 125974 PCT/ GB2006/ 001889 -40 g) As
depicted in Schene 6, the precursor conmpounds (I1) and
(VIl) can be obtained for-38Y=N fromthe known
precursors pyroglutam c acid (Letavic et al. Bioorg.
Med. Chem Lett 12 (2002) 1387-1390) by standard
functional group mani pulation and Wttig olefmation. 5
Schene 6 TM5-CHNZ O RHZ(QAc)4 0 O nBuLi NaBH4 ,~ THE

CHZOZ OR O N~-C2 M NORNOR- Nboc 2 N boc O
e)  pyudepictaddr Schemed, by yepgtipn of a compound of formula (VI) with an alcohol, e.g.

(VII) under Mitsunobu conditions, followed by deprotection and reductive ammination with an
aldehyde. A protecting group (“PG”) may be necessary when Y is N in compound VII. Asa
result, an exira deprotection step will be required at the end of the synthesis (for suitable
protection groups see: ‘Protective Groups in Organic Synthesis’ by Theodora Green (publisher:
John Wiley & Sons, 1999).

Scheme 4
l;lHBoc

HO Y
\‘@"" NHBoc + dnsopropyl-
azodlcarboxylate
Vl)

) (PP

1. Hol O
2. MS3A, aldehyde O~ i j

,;,/\/V\[ ] 3. Na(BOAc)H N Ao

< \R1c
/ o

R,b



O boc CHzC1Z O boc 0 boc HO boc H.- MO '"kT N
(BOC) 20 MeO N Pd/ C MeO N NaN3 MsO N-boc N-boc N MeCH N
wOMBE1M9OR 3 Wittig boc o ol efination LI OH FCEHGSB2006/001889

stereochem stry 1boc N O boc NH4'Cl- Oboc U ON
HBTU N N-boc " N-boc N-boc (I, Y=N) (VII, Y=N) h)
As depicted in Schene 7, gbe invention conpounds can
be prepared by am de formation 10 between an aniline
conmpound (XI) with an acid (XII) (or an activated form
of the acid, such as an acyl halide or an activated
ester such as succinimdyl ester) under peptide
coupling conditions, followed by reductive

f)  anniepiakd arSchémpsothe ptemlrgorgompxpm(l# @' (V) aad (I8 caebeehiaingd for

-0 3SR B Rt o8 L My M 20

2003, By SLHER by stafidadd fumctidnalbdreuppnaimidtioo andyWittip sleSaation.
"Protective Goups in Oganic Synthesis' by Theodora
G een 15 (publisher: John Wley & Sons, 1999). WO
2006/ 125974 PCT/ GB2006/ SeHed®@>B -41 Schene 7 0 Y N Ri
IZ| R|c+ON% PyBOP ~Zj' RlcTYRle(XI)(XII)O

b NG OO0 Wittig
Swern oXx. 0 olefination
., —
I/N

02\0 /<
(v /< )< (I, Y=0)
Q NH,*CI-
OA\CJ HBTU )\L)
""N
O
o ° X /K
(v, Y=0)
o] N
\SI "Jones" - NH,*Cl o o)
KLJ TBAF OX|dat|on “~ HBTU .
’N ‘N
/K /< > X

(X) )< (V1 Y=0)



NJ Na(OAc)3BBHY NO R . Z, Ric N RbWth
respect to (a)-(h) and Schenes 1-7 above, the renoval
w@bBooangsops ot ecti ng groups, the 5 formation of PCT/GB2006/001889

pharmaceutical |l y-acceptabl e salts and/or the formation
of in-vivo hydrolysable esters or amdes are within
the skill of an ordinary ggganic chem st using
standard techni ques. Furthernore, details regarding
these transformati ons, for exanple the preparation of
in-vivo hydrol ysable ester prodrugs has been provided
in the section above on such esters. Wen an optically
active formof a conpound of the invention is

g) e @Hpmitedﬂm Schenmag, thepreQusy canpreddyl) ead (KIDregn buebtarad for

0 rocedur es n I
V=N SR bR RS PR APE i Bl PRl £ B blboflC el Conem Lot 12
(2002) i1 ISBZVUIBBD)CH}/ snafnd@rdfuncha]hﬂl group awhipulatiay @p)Wltt(g olgfination.
resolution of a racemc formof the conmpound or
internedi ate using a standard procedure, or by
chr omat ogr aphi ¢ separ at Scren®f6 di ast er eoi soners (when
producegqnEnzynatic technlqyes may al so bg usefu
or the%prepar on of R ﬁﬁ% act i g, conppu ds
cjver Int.e ESRr R wher a pUKRE
ieegi oi somer of a),c@npound of theoi nvention i s 0
required, it may be obtained by carrying out one;qh
the above procedures using a pure regioi soner as &cig,

jﬁfi?artlng omakerial, or obyworesolution Hf g mxture of
H

he TRgi r SER5© i di aties ysjkgra st amdatit
roeedur e. \0 2006/ 125974 PCTT [3B2006/ 001889 52y

ounds of the fornula (11) wherein X i a triflathes o
oinagn br omi de ueleri vati ve and conpound@ gfeoteligY f or mul a
l\[’\tjﬁ(:;VI) may be| made according to the processes descri bed

n WO 04/ 144. Qomrpou ds °cf the formula (XlI) can be
bt ai ned the tewf| &f 6€ »f formul a (1), by

t reat ment L, Propyl am ‘NHEl (Bioorg. Med. Chem
MYPNett, 11, 1907-1910, 2001yuv=m5 Bi ol ogi cal Activity The
ability of the invention conpounds disclosed herein to
achi eve an antibacterial effect is denonstrated y
h) tAeddpotddomBSelpmess thes. invention compounds can be prepared by amide formation

10  between an aniline compound (XI) with an acid (XII) (or an activated form of the acid, such as an
acyl halide or an activated ester such as succinimidyl ester) under peptide coupling conditions,
followed by reductive ammination. A protecting group (“PG”) may be necessary when Y is N in
compound XII. As a result, an extra deprotection step will be required at the end of the synthesis
(for suitable protection groups see: ‘Protective Groups in Organic Synthesis’ by Theodora Green

15  (publisher: John Wiley & Sons, 1999).
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10 Enzyne Potency Testing Methods Supercoiling assay
description: Conpounds were tested for inhibition of
wee@haeiochi a coli DNA supercoiling activity asPCT/GB2006/001889
foll ows. Assays were performed in polypropyl ene
multiwell plates in 50 | reactions containing 35 nmM
Tris-HCl (pH 7.5), 24 mMKQl, 4 nM Mgd 2, 2 M
dithiothreitol, 1.8 ml\4 sperm dine, 15 5% (v/vV)
gl ycerol, 200 nM bovi ne serum al bum n, 1.25% (v/v)
DVMSO, 3 mM ATP, 10 ng/m rel axed pBR322 plasmd, 0.6
nM DNA gyrase, and test gggippopnd. Reactions were
guenched after 1 hour by the addition of 10 | of 30%
(wv) Ficoll-400, 10 mM EDTA, and 5% sodi u dodecyl

sul fate. Twenty-five | of each sanple was ded onto
a 0.8% (wv) agarose gel and el ectrophor®# . The gel
and gel bufrﬁer contai ned 1X TBE buffer (89 Tris
base,r, Dori cid, and 2 nmM EDTA At %H 8.3).
After ele;tr phoresi ¥ for 3 hewss at' “gel was
st ai ned th ethidiu Ri de—and vi s d by

excitati B vvlth uItra et light. Thegfluorescence
intensity 8t the nost gupercm led plasm'd band was
used to measure gyrase activity. Co tency was
based |1 C50 neasurenents determ ned romN?gﬁ[oﬁs
performed with eight 2-fN piial dilutions of each
compound and a control wijth conmpoliieiesP5 Conpounds

of the Exanpl es general If'y have &n | C50 of <20g/ni.
ATPase assay descri ptiofi~Conpounds were tested for

i nhibition of GyrB ATPa ctivity using an anmoni um
mol ybdat e/ mal achi te @sed phosphat e detection
assay (Lanzetta, P.JAS \I: J. Alvarez, P. S. 30

Rei nach, and O A iNd, 1979, 100: 95-97). Assays
were perfornmed in rmulgi well plates in 100 | reactions

containing: 50 MM TRI S buffer pH 7.5, 75nM amoni um
acetate, 5.5 mM WO 2006/ 125974 PCT/ GB2006/ 001889 -43

acl g?&g@mﬂ@ g{)OﬁgS?%W ]IMEE thgfk%%hgmtfﬁr e %fg%%lﬁjs the

formatixl dj@hamncalecalmaabmmqspltslzﬁld@r the mm@h@avfenl-vml hyduglysable

esters §§%5gqﬁ%}§!°¢‘ﬁ“ﬁg % sgiél rr(%%% 'ﬁ)ﬁlml(?ﬁ 6§’gamci %‘%ﬁ P@I?O%}t%}n?ﬂdl%echmques

FurtheReare] deaiils regerding these trefmdetmafiank, mﬁ@gampleone epezation wf in-vivo
hydro]ilsa%}/eb t%,%\fr/rc%agli%lgsa a@lbteeen g;]%ow eQiHn L&eg 1410101 Tod e%%gmgl e%%ijt ai ni ng

een rochilori
awmtmmkrptmilwatcdm fe)rmef 4 ahlypzbnmi af thaindentiois rhg[\dned,atulnmy bec

btai a(? ﬂ) S gl}e a§ nr sak%§no rakﬂ%n call ac?ttve f ?n Haterial

ootamngy % IE Y e AT RY° pr?"r? B P& hergrrte

(formeziafor exaipde by ssymgndtmﬁlﬂhyﬂoﬁ of 4 aixtalde re(aél%n sep)toabyiesgution of a
' i bition.an n- cont ai ni ng

racemteIoR pAP R aRolRd ot B o W R iR 5 S B o ound

chromatographic separation of diastereoisomers (when produced). Enzymatic techniques may
also be useful for the preparation of optically active compounds and/or intermediates.

Similarly, when a pure regioisomer of a compound of the invention is required, it may be
obtained by carrying out one of the above procedures using a pure regioisomer as a starting
material, or by resolution of a mixture of the regioisomers or intermediates using a standard

procedure.
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pot ency was based on | C50 neasurenents determ ned from
reactions perforned in the presence 10 of 10
waledobaesm conmpound concentrations. Conpounds PET/GB2006/001889
Exanpl es generally have an 1 C50 of <20g/m . Bacterial
Susceptibility Testing Methods Conpounds were tested
for antim crobial activitgp-by susceptibility testing
inliquid media 15 in a 96 well format. Conpounds
wer e di ssolved in dinethyl sul foxide and tested in 10
doubling dilutions in the susceptibility assays. The
r gani S - 280
GRS B B D VARl MR i B 8
compoun@xhifuim fapmria (V1) ataw be orade dveording g the pfocesses deprripahinaiP
The suspensi . : [
ovoss g GEHERRRR e IEyE R Rl (AR AREANR, Bl Rlula . by
treatmeptrvafiar-gropyiemfne HAC! Giayeg Mat Sheapditi dn1907-1000, 200D
Pl ates were i ncubated 20 under appropriate conditions
at 37 Cfor 24 hours prior to reading. The M nimum
Biologitdalckivitpyry Concentration (M C) was determ ned as the
t d .concentrat i : r .
SEgrar REPE SRR A0 8t bk IE AR TR dbatn et
is demodftratFdbpthoilowing tsmeci es, i ncludi ng St aphyl ococcus
aureus, Streptococcus pneunoni ae, Streptococcus
pyogenes, and Enterococcus 25 faecium In addition,
TapfndPetencyer stiey Metimided agai nst a panel of
g}an}negﬁtive gﬁeﬁies i ncl udi ng Haenophi | us
e QURE LSS Y EEHBPEhi a col i and Moraxel | a
CRIB bR Wefe. tesINPOIMAIB R 00 b EdcheriqhteaséMNA superoiling abtivitg as
Tollowse AjEp 17 HAEHTBRE TABONEOPESe SHGBT Ry o0 dbeions Chaining
35 mMPCH 2006/ H OGN K44 RN BLUBCE tiM afkiotheit)) | toiMRserhidine,
anot her” enbodi nent, the present Gﬁgent(sg ombg a
59% v/ rEkyoERb 300 PYEOVENS SEUE A IGHR, YIS ST B VA Do B

relaxecf&{]BI{SQQ Biak@id( 0.5 nREAPNASH 44 fahd Rst compound. Reactions were quenched
armaceutically-acceptable carrier dil uent,

, or .
after 1 bouibpithsradditisn THED ilrof BB6I(wHY) Eispibde0-tL0 sad EREA. gad p% sodium
ormsuitapble far I f [0
ot S L o B R g ot
electrophtf@ed STlong] aeingel siffen sontadied ) & BB beffqy (¥timMsT s base, 89 mM

. gr.anul.e el jxir . i r
vrc 42 PERERRPY o i onh ot RSBl o e v
stainedOWiktyetBiciudi bromileand sissfiesisiyonsijation gith atiravivles tightt The as
AuoresGgr @O o PR R S e S Lot Rl B sty
Compd@l gstlehc)y, wis %é?eadﬂiolﬁiegiwaﬁéngsmehymin% frbmlredctions peorffed with
i exanple as . a finely divide 0 r).,or. for parentera
cight 2500 SRt o! b FouReling st SOHToL Pl copoRRL

Compounds of the Examples generally have an ICsp of <20pg/ml.

ATPase assay description:

Compounds were tested for inhibition of GyrB ATPase activity using an ammonium
molybdate/malachite green-based phosphate detection assay (Lanzetta, P. A., L. J. Alvarez, P. S.
Reinach, and O. A. Candia, 1979, 100: 95-97). Assays were performed in multiwell plates in 100
ul reactions containing: 50 mM TRIS buffer pH 7.5, 75mM ammonium acetate, 5.5 mM
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aqueous or oily solution for intravenous,
subcut aneous, sub-lingual, intranuscular or
WO niosarae3cul ar dosing or as a suppository for PEDGBR006/001889

dosing). In addition to the conpounds of the present

i nvention, the pharmaceutical conposition of this

invention may al so contaim3{ie through co-fornulation)

or be co-adm nistered 15 (simultaneously, sequentially

or separately) with one or nore known drugs sel ected

fromother <clinically useful antibacterial agents
magnegifuﬂrc mlﬁﬁﬁ%iﬂy?e‘ﬁg Wi @R RS 59 PU/cBBY, 9P 19-dithio-DL-

am no y603| es) "and/ or ot her anti:infective agents
threitol|, 2@ nM)bawpd; srunaalbemin fupg/al slepied z:dinen ggerm DNA, 4 nM E. coli

oyra, ETREEI ke dpan Nt BT T seReon iy SR RIRAER b ReRions were

quencHel QBN 80 Ll 6f fhihBiGituh \WRIIRSte/nlQIRRIASE Ricctibt BadefV@Rtaidiy 1.2
may al so be co-fornul ated or 20 co- adnlnlstered Wt

th
mM mb‘a?,ht‘té Breen Bydroghloridedin mM Jomepipe alyhgats feBydratempg § M

hydrocRIo®iE WGl SPRfes REk lréhd i M EbsoibRite Platdfeadel B 628 R percent
activity against gramnegative bacteria_and bacteria

inhibitjop gplypsaiere plculagect usmg@ﬂréﬁ Hpulionida (X0)-comtrinipgisadions &5 ko
inhibitfh aLc.lﬂg \}ogi\’)giﬂtcbﬁ’cgm gzﬁla ‘i’wéﬁdn@ ad100%, CRBYRRICLARA. Compound

procedur es u3|ng tional pharnmaceutica
potencylwasibasedon Kag mﬁaemsmenis detsmiiprderansreadiions pefoomed inghe fresence

oflOﬁﬁér%nt-gwﬁ?ungz@on%&ﬂ}%l%ﬁst' ons intended for oral use may

, one or nore colouring,
smnﬂknmkngﬂmEkhmpbugmmgmah@k@mI@ﬁeéﬁMMgmMVe agents. A
phar maceuti cal conposition to be dosed intravenously
may contai n advant ageously (for exanple to enhance
Bakdrial Sysceptibility tTekiing; Mathods | ci de, anti oxi dant or

duci ng agent, ., or s.ui equest er.. agent... . .
SR RS e B pfiditeh ARa BB B FRC Bl Effe ks gpidnedia
ina 96tv@é11 fRimdt OCBMpAINHORerk ka1 0k, in HidfethyBAIfeiadgid@sstddrien® doubling
uent s S%@P as | act ose, Sodiuch&gbonate cal ci um b
dﬂ““"ﬁh’&é‘bﬂn%‘ﬁ‘@% ity 3552Y 1 he CLFApIS A Ped Iy g ABER VRIS §rappyovernight on
suitabldi |a§agﬁ1ﬁeg&rag& theg s\ %fdl%di miansgﬂﬁ%ﬁ@? (a;B ﬁ%ﬁ[a%lfg?fgggfo@ﬂﬂbﬁhe
aci i ndi ng (
orgeni e e NSRiEHOL Yt & SIEFEN L ATHRG BRSO @ide o he

same {RUNESIiMA I GAIAHE ﬂnaﬁto?%ﬁisﬁq sﬁﬂegsuﬁ‘f int180 &d.. Plates were incubated
preservative agents such as ethyl or prop

under ppgtiatsepirditions at & "Caline2hbavirs rsjer drrseding. éﬂb@ﬁ\’hagnum Inhibitory
Conceﬁt?gtgﬁ gM‘fC)aWés GeteRRLLEs tﬁ@lroWéét ﬂ}dggﬂﬁceﬁﬁéﬁog Gbid @&&ﬂﬁ%%ﬁ@h by

coate ther to nodif heir I sintegration an
80% ogmlerequent absor ption of the active ingredient within

t 6@1‘61]9(1%1':1&5 W0 E\%ﬂa'te'a%%alﬁsttar A1 of @fam I?Oﬁitﬂfp E&Xfe‘s,t ﬁa!uﬁmg

ty and/ or appearance, I n elther case, using
Staphyéemee vinens Sirensedoravy Pragenias, &mwm@@m@g@gs,mﬂ Entkmmus

faeczu Iﬁ Qcﬁlft%% ogxg‘gﬁ%g?vlle{‘né égfg%g%? é a%fsﬁ!:\ w}’q@ %ﬁ% %%tﬂle g&gles
1ncludmgg‘fcedmynhts vrgl_umzaee &sdhietibhiapoli andrMorgwlp datdirhalén tComfpornds of
the prees,zél%megﬁon%%bg MEES 8¢ t@lgﬁ]&l e%uaqu@gf Lé'}ﬁ[ﬁ versus all the organisms named

above.
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phosphate or kaolin, or as soft gelatin capsules in
which the active ingredient is mxed with water 10 or
wa@rooeilks93uch as peanut oil, liquid paraffin, oPCDGB2®6/001889
oi | . Aqueous suspensions generally contain the active
ingredient in finely powdered form together with one
or nore suspendi ng agent s,gq4such as sodi um
car boxynet hyl cel | ul ose, nethylcell ul ose,
hydr oxypr opyl nmet hyl cel | ul ose, sodi um al gi nat e,
pol yvi nyl -pyrrolidone, gum tragacanth and gum acaci a;
tting agents such as lecithin or
Phamg‘{cg%ggr‘%g%lﬁa%éﬁ%duct s 15 of an al kyl ene oxide with
flatangthercimbedifent; the yengit evpoioppreiidey h hamstasticah t@hposition
which %ﬁlﬂ? 43 ? E&ﬁ;{‘ g In% Btgfgx%%hﬁc’ Igldnf ;(be\l’lﬁpa %)Igrlngc%utlcaﬁy-accglgltgole carrier,
mhwnhep@admnmethyleneoxycetanol or condensatlon products
k%eel}l\béﬁ 1§ mg))éaggns ma&rq)e Qﬁ? ! goalgﬁulg%ﬁ ho ?orgxuesrgl t‘éegxafnrgpe as tablets,
lozengssu lhhmdtom lsoftrmpsxﬂd:sea;uequs or oﬂ}CﬂlﬂpjzaBlsm, lemmlmpns; dlsp:dmblefpowders or
granulg ; ! Oli)s orf XLEsgg'?Wa%l%aé gﬁr:@crrc ha gaglgs}, 51%grileln S, g& ?s or aqfueorus or
oily sohwuiodeoxssatpensions), dehadingiafatiet h}dy@ﬂ&p@,)tbﬂailnﬂmttl’anbﬁbﬁ In@hlation
esters rived fromfatt. ci ds .apd exitol suc as
(or XGRS0 i 5P HR 0 iR S al BY sBphiinan it
(for expmpbas b Sinelly dbtided pewderpori fdlepawntdﬁalﬁdmtﬂmﬂatlﬁﬁ(&'@r@alﬂ;ﬂé h/edlerile
from.fatt i.ds and hexitol ydri for exanple
aaneons P oly RS AR m RS SO, B0 et e o

intram8$tHae A6 @ afBYyuppbsitOry foonttal cra)smg)e or nore

PR R i einps ahhe Fhseins e utoselif stpmecrution egpagpigon of

this in@eitio) mag als® Ud’nltaﬂlg (ieGeduEB co-FdrAvRL61) Y ba&ﬁﬂhﬁmst@féd/ or
sweet eni n nts sucrose, saccharine or
(simulfzagorisairayentyy g 5%@;5%% Qe PR OFRKIORR Ss edgptagyrom other
clinica$ly SReICinaBactdi] aRbitd ?f@f dxi@pledi-Rbfamb, maroliAee @hbBnRiok
olive oil, sesame oil or coconut

such
ammOé‘WFf)Slda? an antpﬁrﬁé? -yfective ageatsdfor sxanle an antifgngakiripzolg or

ampholdiin)] [THess U AtRIdS BfibdPRNend, 59 L1 @inbro ?erfeﬁi & K@iplith, to
ent such as beeswax, hard 30 paraffin or ceétyl

broade&ﬂ‘eeoﬁsqapeuﬁﬁé gaEKeGEs- Q@@Pﬁl@d%%fahls inyentipgdpayalso bg ge-Tormulated or
co-adrAiRR¥Sad v&ﬂﬁbaﬁ:ﬁeﬁ&@wpbﬁﬂzaﬁﬁ%hée Q6 1BB fbducts or efflux pump
PCT/ GB2006/ 001889 -46 may ed to provide a
inhibitges) to {BIPEe A5HYEY JgRinp Lrane n%aatlvq’cr@é@@a @&ﬁ@@t@m fesis@ntiay be
antimiPloBREIg4RA. by the addition of an anti-oxidant such as
ascorbic acid. Dispersible powders and granul es
sThercgpipesitiens op the frvertiangraydfe ohiingd b eenyentissplamesiediredysing
conveﬁt%al%%dcgﬂlcﬁlfdﬂ‘&@ftse Earﬂ@x@ Qﬁ' %J(él%lelﬁg Weﬂ'kﬂo&utﬂ ﬁl ﬁlgéﬁ V'ﬁg,l
I ngredi ent together wth di spersing or wetting
compogijien integdefereiplvge @gﬁé mntmdownplle Ing Ioe mpregpLiag, iswestening,
ﬂavougﬂée %‘?g‘!’rg’r%‘é&gﬁ% h%ﬁt{atchdggglacgﬁ? d&r{g b #&Q& nga‘l;]e%ously
may cqﬁm edvanggeously hiat e@mlepo emascesambﬁlw)aessugawebaemlmg,e, antioxidant

or redliclu@/&gﬁt', 8% sﬁﬁgole%%h&wehﬂgag%gp nts, may also be present.

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for

example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium

carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding
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The pharmaceutical conpositions of the invention may

also be in the formof oil-in-water enul sions. The
woRlog/1pivase may be a vegetable oil, such as ol POEGBR006/001889
or arachis oil, or 10 a mneral oil, such as for

exanple liquid paraffin or a m xture of any of these.
Sui t abl e emul si fyi ng agenus- may be, for exanple,
natural |l y-occurring guns such as gum acacia or gum
tragacant h, naturally-occurring phosphatides such as
soya bean, lecithin, an esters or partial esters

agents 4Rh 1Y chrcfé TR EALd dkeRE b&iﬁ a@ﬁi@gﬂ%ﬁﬁints@ara?é" brysHol adRr (i @1

exanp or bi tan monool eat e) condénsat i on
preservmimmts sush ag piyl m@pyﬁlafrwdmwb@tze%t@ apdl pi-@igprsefeh as

ascorbjg)éhq ?[fi&r}oﬁ'ﬁll'ﬂfahy 19?})’ L S RDEor LoatSPLithkf B @ndﬁﬁ? aRieat e.

sions may al’so contal n sweet eni ng, avouri ng

disintegrationmnd dleer syhseidvent alzsg@h@rsof gy gotipe ingredicat Wi the rgﬂa?rové)éestmal
tract, o%ﬁ’.)r Fﬁy{'o@g ﬁg V#aﬁaﬁltf rﬁ]gé ; o?c%gﬁlréﬁtﬁerscg&hu&% (9)&1%’&1%51941 coating

ene glyco aspartamé or sucrose, and
agents maypra¢e§0res:wnﬂ&mwtamdlmmﬂ cent, preservative, flavouring

Qﬂ)q{ %Em?&' fglugrlaﬂge ﬁﬂgg Qé 161 t]?é)fo;m 6t 1&?@ én@%?éégéu%lm which the active

osi tions Inth sterile
ingreduem] iemixed Mathag uu@mghd ditueni, foy examane nalrivm, catiohatt caleipmbe

phosphape owgﬁ#ne? a%%gt? %Q&tﬂlgca {ﬁle@ E}Pmcﬁ){h% %@tﬁj\}érﬁ%\féﬁgﬂt %@n&&?wf?ﬁ water

ropri | Spersin ting agent
(nanoamdﬂsm$pamwomgmag®wmﬁm,whﬂUhOHave been menti oned

a%)% ucous suspsé}ls%nts églilel‘ﬁ cﬁﬁt?ﬁlﬂ?e a{%{lseoﬁgl%hfegﬂn [ﬁﬁéfl}/ ﬁ&v%@ermoﬁn
e I'njec Ion or spensi on a
to gethen ovmhtoum lor:mparsememhag dtgpn@,csueimsabdlemd:iatbusymetmceﬂollosee nt,

methy]g&[ulcge,ﬁ]nﬁroye(g]?]rﬂéln s gt%ﬁlgeﬁlullo s? s (? ?.%i Bl getnggz%%@la‘yrrahd tnF | %111111

tragacaiﬂyaﬂd@uﬂmahm dizprrsimg bt wﬂﬂng a.genta guhras H:Iﬂam ioocnnbgnsatlon products

ot an 328 S8 B b bt Ot PampBaP & aPu R v Spgtion

produdtsﬁg‘re&@leﬁélbmﬁe Witk Ion@%haﬁﬂﬂalﬁﬁﬁtﬁlsﬂd:ohohnﬁ)ﬁemmp@ finely
vi ded sol i

{ { |
neptadfagiyiepesnyeeront fr soBihsthispr gt pestyn By hostal Biry
derive® froﬁ)fﬁif;odbafs ed s hérty] fueh sl oadhyldie s&ﬁit@l&ﬁénodleaftb Qe is

conveni €, Sp e.
condefSEpRITRqpot SO R B EEa AP 31581 Pl Fof example
heptad@@fh%ﬁé&@é%];ﬁ 8Pcondénéatfoaprddutts bEsthyledesxitRtwitipafial esters

rmul ation the reader. is referred to_ Cha ter 25 21in
derivod, G B A B SR RS N S SO B PR w

condeﬁﬂﬁﬂﬁpﬂ}odtgbaif iR Obxidectl KOl ed8Q88€hved fiBRI fgt@gf'ﬂwis Rh@Bexitol
The anmpunt of active ingredient that is conblnegm)

anhydwi@tSthb?f@nw}e RebreEyieRe FPPIERMONORIeHF o LRAAGUCS SUSBFIIPEmaY

contaifl 082G Endr® pidk et dtive 25 athill oy Ipib%?M) -BRRSHUEDGathlRAA ok idSnts
host treated and t particu rout e of

(such g5pseaibis prid P@ﬂuruw a@iﬂ% HBYRTIPH AFRECENOT EUPCIEHIBHEENE (SBh 25
sucros@f satdhhsined SP¥GRAhAE). | S one suitable

Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil

e

(such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid

paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard

- paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring agents
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for oral adm nistration in unit dosage form For
exanple, a fornulation intended for oral
W@ewbn2®r4 ati on to humans will general | y cont aPe/GBom06/001889 -
exanpl e, a therapeutically effective anbunt of active
agent conpounded with an appropriate and conveni ent
anmount of excipients whichg.nmay 10 vary fromabout 1 to
about 98 percent by weight of the total conposition.
For further information on Routes of Admi nistration
and Dosage Regi mes the reader is referred to Chapter

ey ol B ARG 2 o it

the additlen gmmtﬂaxmalst st SOG. as¢ombigpdd.her as pect a
@Eﬁ%%rgigr g)%{zvggrg lilgf: gniﬁ.lr < Vsél}]%u%st% %r'é ?at{og\é? M éq%@ods‘%u@@x%mn by

aneous
the additioh bBwatsiciehanlly ¢ynexdix the actlanlgned[rfat fogetheriveith archmxsmg,or fetting

oo, SEFBh it B BB AP nggm e
suspendd’ﬂ@ageﬁt@ H]E@Sd:lﬁplﬁ’i’a:d Ibe ithuge a’lthadmmsﬂt@naﬂabbv@ oAdldﬂmmb@{cm@lts such
he i.n ous subcut aneo) i nt ranuscul ar
as Swe%‘g‘@ ﬁ%fﬂrénggar’@ RIOBTPHIEKHS By alsobolplrfggnlq nj ecti on.
Aht pl[alﬁlﬁideh‘tﬁiaycorﬂﬂibat1bﬂmtdf &\eammnﬁon IdﬂZ,S:ﬂS(I'ﬂRym e fginveih by
cont i nuous n over per

oil—in—vyﬁt%r &nlsions, e 1%? ily Qgﬁse Wlbg ﬁtv as})?%lo FUCEI anehve oil d)r iaTa)c}his oil, or

ece ve a
a mme@[ &l, selase fd&\/@kﬁﬁplé’fﬁqm@ﬁar@@iﬂ oD X intisiire |o§? agyfitheat. ehtitable t he

dai ly parenteral sitiaon.bein .
ety el B BPARS o I nﬁ@@pﬂ@ CUERE By el b pgasia or gum
tragacahthy SddlrhiBRodMutring @H(prﬁldbé dudis by @fyze’deabylechﬂhﬁl ﬁmbdt@y\brrmrtlal esters

non-1imt 25 WO 20

in | e
derivedgorn FRD 608 SITSBE MRS LTI BTSRRI EHD 4
conden[@itféﬁﬁ ?ﬂ?}l&t@of&hg }al@lﬁl{hﬂ lekter wyth léﬂiyté)it] b)x1{lefj shich Gﬂ)ollﬁ}xyer;chylene
uor o- et NoOXy- - 4
sorbitap aiop%msﬁm othe FrppioRR 8y 9&8? SRR se R ey asagive
agentssol ution of

{(3R 6R)-6-[2-(3-fl 6- met h di
|Syaiph g1 ?hétfg alﬁéa? @nﬂgﬁgwﬁwﬁ%}%}wﬁt@ S‘% I I %FP%%G”@

glycol Jsorb?cf)lu Qs?artﬁt%r@ﬁérﬂﬁt ﬁld}fns@/ 3ot a)deRiRer, ﬁeservatlve flavouring

1, 4] di oxi no[ 2, 3- ¢] pyri di ne- 7- car bal dehyde (WO
and/orzdewmx@gqrM) (15 my, 0.09 mol) in

The pharmaceutical compositions may also be in the form of a sterile injectable aqueous
or oily suspension, which may be formulated according to known procedures using one or more
of the appropriate dispersing or wetting agents and suspending agents, which have been
mentioned above. A sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a solution in
1,3-butanediol. Solubility enhancing agents, for example cyclodexirins may be used.

Compositions for administration by inhalation may be in the form of a conventional
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently

arranged to dispense a metered quantity of active ingredient.
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dry chloroformi nethanol (5 nL, 1:1) were heated over
3 A nolecular sieves at 70 C for 3 10 hours. The

WO e@et1239m m xt ure was cooled to 0 C, sodi um t rPEDEBRO0E/001889
bor ohydri de (58 ng, 0.272 nmol) was added and the
resulting mxture was stirred at roomtenperature over
night. The reaction m xture was acidified wth
conccentrated HO to pH of approximately 1, and was
filtered and concentrated to dryness under reduced
pressure. The residue was taken up in dichl oronethane

(F%Pﬁﬁﬂh}r lafaﬂnaﬁﬁh ¥h %rﬁlqlaaeﬁlﬁle k‘&ad&qgfelf'éﬁem(@é%?e? 25.2 in Volume 5
carbonate solution (5 nL), and t he phases were

of Compaghgpsiveadedidin Cheuisb) éCqswasléauﬁﬁs Chaigrencofthiditeriad Bopidh. c e
PergarfintPless §osph| or omet hane (2x 20 ni) and the conbi ned

organi ¢ phases were dried over anhydrous sodium

Sihk pmpent ofrntigerimeredicaithyt ipepmafiinad yeithpak ognpig excipients to produce

a s1ng1¢5j h&"sg%eofoﬁmlhﬁ&gs/s%rﬂ?tvg}g 'agﬂ)enﬁﬂng ]ygyan thE RE ﬁ‘éa?édn‘%d tlQ: p%gét(i’ar

I um hydr oxi ase
route 0<E administretions Aasugahlgmarxyaweﬂlqabwmosmn offthie nfvp@@nbag@ sm@le

oo Sy S S AR 2T SRR

administrdtion tq BOnany willlgraennliy emltamgoxmxxmnlpea thergpeytiendla gffpeiive gmount

ot gD LB 60 MBS Qe e

vary frhlyldtbmuhlto) phodedSspeir¢entify Wweightpf e uatel campesitiol &iot Bisther

1nform(1t?on %oute.? NE/R dx%%%_‘? 62:19 Dzog %&&%ms%% rgﬂi‘fb& ?é_t%rreféls) %%apter

25.3 inBV@umé d of Cofhprel@nsive Yedicibh) Chetnistyy (Corvein Hakfch; GirMan of

. 55. 23 OI' C24H27FN4A04 WO 2006/ 125974
Edltor@@z%ﬁ%?% %/gl)l %9 The internediates for Exanple 1

Vlﬁmﬁothframbtﬁfbhaﬁnafcaiticmlmmpbnﬁmmhh iateatidn is one suitable for
) IuoroG 15nahthr|dn4-
mtra"%‘ f"ﬁ’fﬂ)“ﬁe@{‘sr% S%—fd@i? ‘1¥‘} patight pa f Ifﬁl—ﬁample a
daily 1ﬂ&v@1dﬂs Fsubcubdneois Eﬂintr‘am@d?tulaf ddse bf a hmﬁgohnd of this invention, the
(3R 6R) - 6-. napht h n- 4-
comp%lfﬂf&m% b i Y505 oy TR iy B e and
intram{dcitaedsre @Hagbe gidten Bomghs 00a 68Bs iﬂ]é@ihdc? i Altethatixey) €he ifiZavehgus
reated at roo t eratur nder vigoro .
dose g o Y, b PP YRR o Dotk of g S Yergvol gaghpatignt may
receivéTh JailyAirdl @bscOviieiih Sy bet d@ﬁrdkﬁﬂﬁély Ocuivilont t4/tke MMA§ parenteral dose, the
concentrat ed. under reduced ql;lr essure and co-distilled

compagihion beipg pmiaisisred J4p 3 Hmey R dB¥si due was taken up in
di chl or onet hane (20 ni) and

Examples

The invention will now be illustrated by the following non-limiting examples.
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sat urat ed aqueous sodi um hydrogen carbonate sol ution
(5 nm), and the phases were separated. The aqueous
w@b@sa23mas extracted twi ce with dichl oronet haneCT/&B2006/001889
nm.) and the conbined organic phases were dried over
anhydrous sodiumsulfate to give 28 ng (100%vyield) of
the 15 crude product as ap-oil. M5 (ESP): 306.09 (IH)
for CI6H2OFNO4 Internediate 2: tert-Butyl
{(3R 6R)-6-[2-(3-fluoro-6-nethoxy-1, 5-napht hyri di n- 4-
yl)ethyl]tetrahydro 2H pyran- 3-yl } carbamate OH "IN
Ov O~ M"OUN F A sol ution of
tert-butyl ﬁ{?anﬁ)qei\'
(2,3-Dih SR oGSy didxinio [Ry3-tlpyridinyylme i R6R) S~ [ +(B-Slauptoabrmtethoxy-1,5-

Let rany Spbeidn RSB ST ebfadbining & 1o

stirring wth a sol ution 9- hor abi o[ 3. 3. 1] nonane
in hexanes (0.4M 0. 88 /'3 006/ 125974
PCT/ GB2006/ 001889 - 50| mml). The'} cfion mixture was

al l owed to weﬁp Errper ature and was stirred

for 3 hours. A spDI uyli of potassi um phosphate (3M
0.123 L) and 8-br - f1 uor o- 2- net hoxy- 1, 5-

napht hyri di ne (WO 2004/ 058144, 50 ng, 0.194 nmol) was
added. The resulting reaction m xture was degassed,

fA Stﬂﬁtiml ofi{ (3R, @H)%F[@leﬁuaneﬁ-mbthmy-l 5-naphthyridin—4-y1)ethyl]tetrahydro-

1, b 5
2Hpy 3 PR RO T OPBS RAOTS OLtRPel o0 24
d1hydr6{ll mﬂﬂlmlmphmmﬁmwa&aﬂﬂwemde TV 2086058 mn) (1mmg, 0,08 muzd) in
t t
ary oty et 9Ty FTREERMPLRLEE ARG Poxedf Iy & g
hours. ﬂﬂ))e,reabﬂsﬂ’hﬁ:ld(tm s Mﬁteﬁ tto § A, s5<ﬂlum1.tblaoafd)dy H(Brbl@d]ndeléﬁ mg, 0.272
e P T G ST Ao
reactio)dglﬁktﬂ}e Wf;%fagidl'f%d i doedcerfited HC1tOpH S Sp;ﬁcﬁdundelyloanﬂl'dfd(!;lmered
enzene S

and cogqgﬂntrati gyod nrgg}fe%g\oeisa{f ]I‘%Pﬁemdge é[gg t(a qjﬁlupi% 3 37
dlchloﬁo[’ﬁeth_laﬁg (203111@5n3 sa%:‘ratédﬂh québlis; sodiurhthy®gerddditiondte d8uion (5 mL),

and th? éépés weg@;%gr(g’gfl le:ble qq&}?oug:%&éqg g/[gﬁ\é@l? ext?acted t\gllce w1tl111) VB

dichloromethane (2x 20 mL) and the combined organic phases were dried over anhydrous

sodium sulfate. Chromatography on silica gel with dichloromethane/ methanol (15:1), containing
0.125% ammonium hydroxide, gave the free base of the title compound as a slightly yellow film.
The free base was taken up in dichloromethane (0.5 mL), isopropanol (2 mL) was added,
followed by addition of 1M HCIl in ether (50 pL). The resulting mixture was concentrated to
dryness. Precipitation from dichloromethane (0.5 mL) with hexanes (2 mL) gave 14 mg (32%
yield) of the hydrochloride salt of the product as a colorless solid.

'"H-NMR (DMSO-dg) : 5 1.20-4.50 (m, 18H); 4.03 (s, 3H); 7.12 (s, 1H); 7.23 (d, 1H);
8.19 (s, 1H); 8.27 (d, 1H); 8.77 (s, 1H); 9.14 (brs, 21).

MS (ESP): 455.23 (MH") for CoyHa7FN4O4



15 Internediate 3: tert-Butyl

[ (3R, 6S)-6-vinyltetrahydro-2H pyran-3-yl]carbamate O
wo2006420974ve O M2 Me A sol ution of tent-butyl PCT/GB2006/001889

[ (3R 6S)-6-fornyltetrahydro-2H pyran-3-yl]carbamat e

(Internmediate 4, 310 ng, 1.35 mol) in toluene/ THE

(15 m., 3:1) was treated gg.-78 C under 20 stirring

with

bi s(cycl opent adi enyl ) --chl oro(di nmet hyl al um num - p- et h

yl enetitanium (Tebbe's reagent) (0.5Min toluene, 3.5

[ dt
e RS e Ao o S 4 e Al eous sodi um
hydr oxi de solution (15% 3.5 rTL) was added slowy.

e reaction t te ter (100
deerra 6 S D ol S e ) e
yl)eth}@}adﬁ@hﬁﬂﬁlzﬂr@maylphaﬁles were washed with brine (2x 150
m.) and 25 dried over anhydro sodi um sul f at e.
Chr omat ography on silica ge 1t hQgxanes/ et hyl
acetate (7:1) gave 42 ng (13 1 el d2) of product as a
colorless solid. WO20Q6/ 59?4 PCT/ GB2006/ 001889 -51
1H NVR ( DMSO- d6) Mg~ 1.|30(m 1H); 1.38 (s, 9H); 1.44
(m 1H); 1.72 (m 1H); % (m 1H); 2.99 (dd, 1H);
5 3.30-3.40 (m 1H, under H ); 3.67 (m 1H); 3.81 (m
1H) 5,04 (m 1H); 5.18 (m 1H); 5.81 (m 1H); 6.78

| ﬁﬁ%l%ﬁl‘l_%bqféqré ggErt%D (é@%ﬁhﬁ-@ 3“4'1\Iao)ro 6-m<3thox2 stlrll\%thyédmA-

yl)ethhﬁtaﬁ ng(@) 26F- Iﬁﬁﬁrmﬂyl }eargagatg glﬁzetﬁilﬂgﬁﬂ‘gm 36 mgl Q Omlbmrrauedm}@ne

(2 mLy pstig il ropdsmpsTat A QGRS FSEE RARe R e dgrane
10  (4M, 1119in NBS 6HooR, ik s ciddfidtude Wl dohdeattated under reduced pressure and

|methylsquOX| de_ (DVSO),  (0.216 ni i chl
co-disfied-Anpe With isopoRengl e s i e &S(e Bgméfgfhﬂqf?fﬂ? Tﬁ%ﬁ{‘%{m
saturageﬁl glﬁe'o%"soﬁfun{ drogel bitborate3Bubda (56mL), and the phases were separated.

roxymet hyl’) t et rahydr o- 2H pyr an- 3 nat e
The aquenmseqhwaateétr@tedztwe ath dichipropgihane( Jdﬁ@w@grﬂbﬁﬁ%ﬁ&’ﬁ%

organ\%gyhggeg wiRSiriRd 964 atHyARNE SRInANShItaRa0 ERS OB tigTO0YE Xield) 6f the

s stirred for one hour
15  crude product as an oil.

MS (ESP): 306.09 (MH") for C16HoFNO,

Intermediate 2: fert-Butyl {(3R,6R)-6-[2-(3-fluoro-6-methoxy-1,5-naphthyridin-4-
yD)ethyl]tetrahydro-2H-pyran-3-yl} carbamate

20

A solution of fert-butyl [(3R,65)-6-vinyltetrahydro-2H-pyran-3-yljcarbamate
(Intermediate 3, 40 mg, 0.176 mmol) in dry tetrahydrofuran (THF) (2 mL) was treated at 0 °C
under stirring with a solution of 9-borabicyclo[3.3.1]nonane in hexanes (0.4M, 0.88 mL, 0.352
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at -50 C. A solution of diisopropylethyl amne (1.6

m., 9.5 mmol) in dichloronethane (4 nL) 15 was added
wele@pae®e4 and the reaction mxture was al | oweRCT/GBNEI6N01889

to -40 C and was stirred for 1 hour. The tenperature

of the reaction mxture was then allowed to reach room

tenperature over 2 hours.sgThe sol vent was evaporated

under reduced pressure, and the residue was co-

distilled once with toluene and then chromat ographed

on silica gel with hexanes/ ethyl acetate (1:1) to

mmol) tg]:‘(? ﬁagf%ﬁﬁ L1 Eﬁ)!g%tag{ i 1%81% exffftgfhur %«P@%‘é&red for 3

hours. (48 sohfHdh jof fot@Siuin ﬁﬁs;(hﬂte (M) 9. 121 10B) f(nddi-bromb’rﬂ ﬂ@r@@rnsthmy—l 5-

naphthgrg&mel&y (¢ lig&@gﬁ 8 A?P)S ? ﬁ}g, 3\2)4 é) /‘%—_‘% gg&}QS %hé f&ul&@ readofl®

mixturP@hé Eﬁaﬁlﬂﬁﬁﬂﬂ &ch nitbogeh addethere €, ﬁtb}s(&phd;ngkphe@bmy)ferrocene]

dlchlosppelgg ég p@\{elx)&q%t ({{}21? &R}EnHj %sr qgllaeé?.’ The reaction

mixturk §a§ stBketi W room temperature over night and then at 50 °C for 3 hours. It was diluted

T et ey i sl
sulfateh M&&prl oh Bilied Y withhet-mte ethfOacathie (5i12) gave A6 mg (50% yield)

erature_and normal pressure over
0fme§@ﬁW5§?%ﬁ¥%ﬁ%ﬁ%@- (10% wet) for 5 hours. The

r]‘T—ﬁNMI@QBeIE]EeKé) Br ©.78qm, iHjt tiereuse (m @HIJ,hl 45 (s, 48 neion, AH
eva
2.68 (G BT SGPapNy Sa7 G4 10n Gars In e 28E g 1 Db ey (B 1

6.70 (Ji‘q}qﬁ}n%l (dllﬂ)t8)562(sl?H)glaVe 0. 4|86dg 10 (80% yi el d) of

as a,col or] ess soli 1H NMR (DMBO-d6) S:

1M§1E§?}r 49549 (MHe)dorlcmﬁsthIf 4H); 1.38 (s, (9H) 1. )64

(m 1H); 1.84 (m 1H); 2.92 (dd, 1H); 3.14 (m 1H);
.25-3.38 (m 3H, under HDO); 3.78 (m 1H); 4.59 (dd,

1§)tf eggqi%%dzg{z%%yl [fﬁr{ﬁé \)1%711%&&1@/&4}!321{ Jn-SAHER MR,
[ (3R, 65) - 6- (hydr oxynet M%}6 di hydr o- 2H pyr an- 3-

yl ] carbamate O H /
>/~—o Me

O >LMe
Me

A solution of fert-butyl [(3R,65)-6-formyltetrahydro-2 H-pyran-3-yl]carbamate
(Intermediate 4, 310 mg, 1.35 mmol) in toluene/ THF (15 mL, 3:1) was treated at —78 °C under
stirring with bis(cyclopentadienyl)-p-chloro(dimethylaluminum)- p-methylenetitanium (Tebbe’s
reagent) (0.5M in toluene, 3.5 mL, 1.76 mmol). The reaction mixture was allowed to warm to
room temperature over 3 hours. Aqueous sodium hydroxide solution (15%, 3.5 mL) was added
slowly. The reaction mixture was then diluted with water (100 mL) and extracted with ethyl
acetate (3x 200 mL). The combined organic phases were washed with brine (2x 150 mL) and
dried over anhydrous sodium sulfate. Chromatography on silica gel with hexanes/ ethyl acetate
(7:1) gave 42 mg (13% yield) of product as a colorless solid.
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[l NHO- ~-OM O ~~-Me M 20 A solution of
tert-butyl
WO ¢BR188Y4 6- ({[t ent - but yl (di met hyl ) si |yl ] oxy} ne€Ti¢B2008/001889
6- di hydro- 2H pyran-3-yl]carbamate (N. M A J. Kriek et
al, Bur. J. Og. Chem 2003, 2418-2427) (17 g, 49.5
mol) in dry THE (200 nl).swas cooled to 0 C and
treated dropwi se with a sol ution of
tetrabutyl ammoni um fluoride in THE (1M 60 nL, 60
The m xture vvas stirred for 30 WD 2006/ 125974

TR i i o § SoP e iy o

(m, THFHEO, 1H)erﬁoane3j4m(me1ﬂ m@ua@@)paégémr 1eH), Brid (arthébbﬁsm (m

ur, Xt EAC ethyl acetate and the
1H); %éghlgl)mﬁglg i@ é’?lg lQ:elr anhydrous sodium sul fate
awﬂ(léSfEapaﬁ(az?l{MNab)fdlrQﬁHsNChnder reduced pressure. The
resi due was chromat ographed on silica gel with
hexanes/ acetone (5:2) to give 10 5 g (89%yield) of
the product as a colorless solid., 1H NI\/R 342 6
1In$3n(6§13t694+) tertBugpth [(BAES)-qEyrmyHeteydrogH-pysan l(Y Plb]IC r

(dd, 111); 4.14-4.28 2H); 4.57 (m 1H); 5r74'(m
111); 5.87 (m 1H) H photlon, either the OH or the
NH were not observ . Ex I 2 (2S, 5R) - 5-

[(2,3-Di hydro [1,4] dioxinod 2, $-R&

pyri di n-7-yl met hyl ) am no] - N- ( elret hoxy- 1, 5-

napht hyri di n-4-yl ) tetrahydro-2H pyran-2-car boxam de

(2S, 5R) - 5- Ami no- N- (6- met hoxy- 1, 5- naphthyridin 4-yl)tet
B%SZ %;%glﬁghéflgg{%%z %rﬂrl %e47 (nlrglél)elgarcrl? oromethane ?g) mi? at—50

°C wagih% %J&%ﬁ&é‘ﬂ[ alsoftkigh %lﬂ%@lﬂ&foxﬁ (DMSO) (0.216 mL) in dichloromethane
§ridine. 7-car bal dehyde (WO 2004/ 058144) 35&56'

(5 mLD. B mive wes SO Y GITITaR BERA PIB BTA

£ NOefm,
(hydrc%%ﬁgthpgglrahyﬁ@ i]@\é@rﬁﬁs }J?]%argglgé‘%@ 9}4&6?1&1)@&%@ St herimp) ol) in

dlchlonmﬂmh |(5amL)jwaSsaa1ri@d @ppwmarﬁrtbw&'ﬂt%nﬁu%w&% ftigrgd for one hour
|
at -507€ gx %ahﬂi%n fﬁéﬁ%o% @1&?&%@%@ %)m%édﬂk Mﬁf M@ﬁbx@ﬁﬁamﬁne (4 mL)

(m
was addd)i [drpwa®, ardOhq negctiopfnixtgre peis @chﬂ;{)vanmto (@ ancgwﬂs stirred for

1 houli. d:lzh% té%tﬁ&at@r'g‘gig%'}eacti %xéu% W;s'_ﬁxen azloaﬂ:d {osreacix 'fBom %n‘@@rature

over 8hdfs. (Tthe sdlifnt was @@po{rbﬁeé und;er-gedu@ pmsu(rg anqmq; resme ()vEsgp)-
d1s’c111e,dls gnc:elz' %1&Wene %ha &\igx? tﬁé&@ggaphed on silica gel with hexanes/ ethyl acetate

(1:1) to give 310 mg (71% yield) of product as a colorless solid.

'H-NMR (DMSO-d¢) 5: 1.31-1.80 (m, 2H); 1.38 (s, 9H); 1.85-1.98 (m, 2H); 3.06 (dd,
1H); 3.30-3.40 (m, 1H, under HDO); 3.78 (dd, 1H); 3.89 (m, 1H); 6.85 (d, 1H); 9.53 (s, 1H).
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The internediates for Exanple 2 were prepared as
follows: 25 Internediate 7: (2S,5R)-5-Am no-N

W@ s0a2390KYy - 1, 5- napht hyri di n-4-yl ) tetrahydr o- ZPET/GB2006/001889
pyr an- 2- car boxamn de tert-Butyl

((3R, 6S)-6-{[ (6-net hoxy-1, 5-napht hyri di n-4-yl)am no] ca
rbonyl }tetrahydro- 2H pyrap- 3-yl ) carbai nate

(Internmedi ate 8, 228 ng, 0.567 nmol) was deprotected
and converted WO 2006/ 125974 PCT/ GB2006/ 001889 -54

into the free base using the procedure described under
Internmediate 1 to

e 171 ng (100% vyi el d)
dntgvmediated: dere-Butyl &Wéé%) -Gty drognethd)sstrahydrg: Zé'gpy(rmﬁj
yl]carb%.@%t C16H18N403 5 Internedi ate 8: tert-Butyl
R, 6S) - 6- {[ (6- met hoxy- 1, 5- napht hyri di n-4- yl)am no]

carb onyl} tetrahydro- ygan-3 -yl )carbamate
tert-Butyl N

[ (3R, 6S) - 6- (am nocé®bon tebr ro-2H pyran-3-yl ] car
bamate (Internediate 9, 20Q ng/—¥e82 mmol),

tris(di benzylideneacetone) di Nﬁl | adi um (0) (15 nyg,
0.016 10 mmol ), cesium carbonate (333 ng, 1.02 mmol)
and 2 2 bis(diphenylphosphino) 1 1 - bi napht hyl (31

RO LTRSS R E U AR R
(Inter%lﬁdélga{el@ D @HEL SR eS 1 fae BpdrexcaMEX iﬁ&ﬂ@@ &&&254()10 (1115 2t ropm

nmol ) was added nd the m
temperaiee BOMGRDY PRSEINS Over U AP BEAERISERL o b F) e g egton
mlxtul{a %gﬁltérgm&féﬁ 40845l thdn@r &R ahd sc@bwas Sragdrattd arlebredied

t he sol vent was renoved. under  reduc g 12 Yee,
pressu@n rczsmtl%@&raﬁwnéﬂwg Belivth efwl asgiateh hﬁ‘é‘ﬁ%ﬁ@ ffo &g%aéfﬁ@ &
(80%§131d)13ft9@ﬁ!x%d&$§s Mebiéebd%oviel d) of the product as a

colorless hard foam 1H NVR (DMSO-d6) 8: 1.38 (s, 9H);

11bfy DMSb),d@l& of21( @, 18k 1.3@1.42 (umMH)L H)38 (8.92; {.64/(m, 1H);

134 (@Hfﬁ), 22 (ﬂg(i.l)mH),7331i (@d% &)SLS 3@%@1 ?gounfléb ﬁBQ ,“}/.72?%%, 1H); 4.59

(dd, 1ﬂm'7ﬁ(d§9ﬂ&d 1H); 10.46 (s, 1H). 20 Ms (ESP): 403.21
OH26N405 Internediate 9: tert-Butyl

[ (BREEB): -B4(aNkhaear YO, t et r ahydr o- 2H- pyr an- 3-
yl ] carbamate To a sol ution of

(2S,5R)-5-[(tert-butoxycar bonyl )am' noj t et r ahydr o- 2H py
ran-2 25 carboxylic acid (N M . Krlek et al ., Eur

J Int@mediath 6mverpBus! (RGP 5z(hzctrs>x>mts/1)n%; Bydrg-2Hrpyryn-31
1]cmﬁ)l\/F (10 nL) was added N-nethyl norpholine (1 4 m,
y %4 mol ), followed by addition

O
N
HO =/ )—0oMe

0 Me
Me

A solution of tert-butyl [(3R,6S)-6-({[tert-butyl(dimethyl)silylJoxy} methyl)-3,6-dihydro-
2H-pyran-3-yl]carbamate (N.M.A.J. Kriek et al, Eur. J. Org. Chem. 2003, 2418-2427) (17 g, 49.5
mmol) in dry THF (200 mL) was cooled to 0 °C and treated dropwise with a solution of
tetrabutylammonium fluoride in THF (1M, 60 mL, 60 mmol). The mixture was stirred for 30
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of

O (7-azabenzotriazol -1-yl)-N,N,N , N -tetranet hyl uroni u
wondvesnzforauor ophosphate (2.4 g, 6.31 nmol) andPEGBRI06/V1889

chloride (338 ng, 6.32 nmol ). The resulting reaction

m xture was stirred for 1 hour at roomtenperature.

The sol vent was renoved under reduced pressure, and

the 30 residue was taken up in ethyl acetate (100 ni)

and washed wi th potassi um phosphate buffer (pH7, 1M

20 nL). The aqueous phase was backextraced once with

i, A TP ABORNETSHE e o e i v

removadamderdcdued:i wvsnres ¢ sqneswesl thiztues waFleatrantddweitit ethv:lgcetate and the

orgamcp]ighage W s it%d vérjr?tghrxd?do ?cﬁ\gm Q&IﬁeZ%g%(%ggaﬁﬁt_d)qg &#’E‘gﬁ Wider YRBced

orome hexanes
pressuie3 (Fhﬂte}ldueowgi thrﬁatﬂgra@eq 8 §idiga gel wiith bexatdstacetonel (fc2) tagiva 10

g(89%f|:_}’151§{0f§%§3 SQLl '%coﬂff“% EPNSO dé) 8: 1.36 (s, 911);

‘00 (m 2H); 2.99 (dd, 5

]ldﬁ)mxx% %Bcﬁiﬁg 6}'21% i, %H?A? ?mddlfﬁz)r_b3%683667((%ﬂspgi‘)") 4 o&( lH)'

4.14- 4(2&/&3) 2H)D|4 511 112D NR GU(m, Eklé,n@fi’é(ng 1H) (one proton, e1ther the OH or the

3- Chl or o- 6- net hoxyqui nol i n-4-yl)-5-[(2, 3-di
NHW{%@?%‘% Tuﬂi di oxino [2,3-c] pyridin-7 10
yl met hyl ) am no] t et rahydr o- 2H pyr an- 2- car boxam de
(2S, 5R) - 5- Am no- N- ( 3-chl or o- 6- met hoxyqui nol i n-4-yl)tet
rahydro 2H pyran-2- car Bs3mplede (Internediate 10, 60
@S, gz %Flﬁhyq]?gh) 4]Hﬁ§f{o?ﬁ§ E]??néﬂntﬂylﬁne%yl)ammo]-N-ff-methox -1,5-

I OXI no pyridine-7-carbald
2004/ 05snmrhxrwnﬁgyl)t@ermﬁﬂwramﬁsa@wmmxﬂe
triacet oxy borohydride @6( 54 mmol ) foll ow ng
t RS R detng-N-Eaasthoyd a@hihm@ 4&5%)5??511@@-2#@% 32
carboﬁﬂncfe:%lﬂm/@rﬂe@hﬂé 7 QS‘O rﬁ%‘ @, MB? Gl féﬁété’cﬁwﬁlﬂt B- d‘il{ydidUIM]dloxmo[Z 3-

odu .
Iy NI G OSOpHIS ST B s DaAmmgPyFid S50kDM Fagetany)

borohy%hlaé(l(’zmnélb%@ n‘g’l&or%)l]-foll&%g lﬁé)lprocgdlﬁ@; dés%e% Jdg%er E%a&%le(lsto give 51

mg (537% 4gldo ¢f the pygrocliporgig sglgof t]_lqﬂx})ducgasp_aec (’glessqu;1d nap 7%30( g

q $9.53 (brs, 2H); 10.25 (s, 111). 20 MB (ESP):
(eco%%e& (MH+) for C24H25CINAO5 The internedi ates for

EtaNMR(DMSfrde) & lefialin dHis1-Bo(mn,diR;: 2.Ph{rer b i2ebdmy t); 3.29
(m, 1}|£)2§7g'63d gﬂ_ﬁ“lzg@ &%}2}2 Mldcgg%% %t 11"9% 5 rgobum @1, .61 (q,

1H); &@13@, BB) 867 (¢, I[H)Bﬂéﬁl(@,rléi)BSQé(Chéklyq%fheﬂrs, QH% 10.52Ams 1D

R s D D RN B ) P e depr ot ect ed
and

The intermediates for Example 2 were prepared as follows:

Intermediate 7: (25,5R)-5-Amino-N-(6-methoxy-1,5-naphthyridin-4-yl)tetrahydro-2H-
pyran-2-carboxamide

tert-Butyl ((3R,65)-6-{[(6-methoxy-1,5-naphthyridin-4-yl)amino]carbonyl} tetrahydro-
2 H-pyran-3-yl)carbamate (Intermediate 8, 228 mg, 0.567 mmol) was deprotected and converted
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30

converted into the free base using the procedure
described for Internediate 1 to give 160 ng (quant)
w@booshzsopt oduct as a colorless oil. 30 M5 ( ESPrCT/8B8008501889
(MH) for CL6HL8CLN303 WD 2006/ 125974 PCT/ GB2006/ 001889
-56 Internediate 11: tent-Butyl
((3R,65)-6-{[ (3-chl oro- 6-B®t hoxyqui nol i n-4- yl)am noj
carbonyl} tetrahydro-2H pyran-3 -yl)carbamate
tent - Butyl
[ (3R, 6S)-6-(am nocar bonyl )t etrahydro-2H pyran- 3-yl]car
0,
into the%%% 1ls)l(n}i’zyl gﬁergggstc%%e@gl pa eIancel‘?%tr% (O)g)‘?llg1 nrrlég,(low)
y1e1d)dft@];ﬁoduBtammbI)buﬂQsesll-um carbonate (333 ng, 1.02 nmmmol),

SRt B0 B STRISURY 1 o6 rot hoxydui nol i e (v

2002040474) (223 ng, 0.82 mol) were reacted

OSlebRYT . PEHORERES CRREEREd L gl et 2 © ©

yl)amidddachoay G gtratryidyo- Zfﬂpsnahﬁe;d)cg@hmwst h hexanes/ acetone
(5:2) gave 212 ng (59% yield) of the product as a
colorless solid. 10 1HNWR (DVMSO- d6) S: 1.39 (s, 9H);
YerBBufy(3 A, 68);6-Gmidcdrbpnyl idtrahddr®8 H{pyrani3-fljcagbati@te ( m

g ¢ g, ity Bebfandilp 6 3 o
mmol),/cedidbm(carboddtd (33F m281.0Wmnibt)and 8,27-Bis(diphedyiphosdingd, I Sinaphthyl
(31 mg&'ﬁﬁmwn‘gol)gwlze(%; %xkeé %gc]e% %ﬁo'\gﬁc_lq infdgy dloxanH%66 1%1;5\8& §/Ietho§y-l 5-

naphthffi@n-@hil affrofonteeiahaxifopata @V O r20020082 28 y152 mg, 0.82 mmol) was added

LA A0, S BV B o

temperbinte3 fikdrbdMhebugh HOMUB iy @erBiahd andclhe;do)vemw}ds mﬁdwﬂ hhdet realnged

pressux%Ir 9@%}%@9};\&% sﬁﬁg@;ﬁn g&ﬁ\mg){aﬂgs acetone ?i F) gavé 23]3:Omg PH% yield) of
the productaslh Bd'léiﬂléai Bardtddioxi no[ 2, 3- 20

di b | 2004/ 05814
AR5 e L8 SRS o e g e
1H); 3Q6%6lmb3 (sfm Qworg 3t (A€ 2[5, 06 dur 18] deSL ne)alsfzm(d 1H); 8.37
| e %I ve 113 (60% yield) of th
(d, 1Hh;3(§r9<§6HIHéHOd'é A of the product as a col orI ess
SUL éﬁsp)ﬁnoalﬁl(l\ﬁrgwdﬂl}ﬁisﬁﬁbﬁo d6) S: 1.48 (m 1H);
1.73 (m 1H): 1. H: 2.27 (m 1H; 3.17 (m
1H); 3.50 (dd, 111); 3.76 (m 1H): 3.92 (s, 3H):

%nlt%n%&lﬁ@eld Mz %ﬂgﬂl [(§R %3’) 6 anu%&@arboﬂylﬁ@creﬂlgb@o 211‘2%'[311:&-'

yllcarbppgpte 9. 51 (brs, 2_H) |vs (_ESP) 472.09 (MN for
%4%% fvEﬁf 251 L2 TR @l Ryl Rfind e AR - A1 Wthag-2-

prepar e
carboxylic acid (N. M A J. Kriek et al Eur. J. Org. Chem. 2003, 2418-2427) (775 mg, 3.16 mmol)

in DMF (10 mL) was added N-methylmorpholine (1.4 mL, 12.64 mmol), followed by addition

of O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (2.4 g, 6.31
mmol) and ammonium chloride (338 mg, 6.32 mmol). The resulting reaction mixture was stirred
for 1 hour at room temperature. The solvent was removed under reduced pressure, and the
residue was taken up in ethyl acetate (100 mL) and washed with potassium phosphate buffer
(pH7, 1M, 20 mL). The aqueous phase was backextraced once with ethyl acetate (70 mL) and
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30 Internediate 12:

((3R,6S)-6-{[ (3-Chl oro-6-net hoxyqui nol i n- 4-
wQ kgoesgomet hyl } tetrahydro-2H pyran- 3-yl ) ani nePG¥)GB2006/001889

2006/ 125974 PCT/ GB2006/ 001889 -57 tert-Butyl

((3R 6S)-6- {

[ (3-chl oro-6- et hoxyqui nQk4.n- 4-yl ) oxy] met hyl }

t et rahydro-2H pyran-3-yl)carbamate (Internmediate 13,

156 ng, 0.37 mmol) was deprotected and converted into

the free base using the procedure described under

di i YorVi
oo Ll Pt BSOS ey O o4t
reducedsssalie aad the ‘prdalsﬁdvas prebbﬂatcdeﬁ@m dichlorameatipoe (30fruly) widy hexanes

h t But yl
T L O T S

it Mmlmﬂsnws} 5:t &6 @hgidy; d-2H. Fymariy; 1.90-208 a2 &-9Pddd,

o BT A A Ao
MSTRSB 2 g s Byhjgetrahydr o 24 Dyran 3-yl] car

ng, 1.19 nmol) and
triphenyl phosphl ne (375 ng, 1.42 mmol) in dry THE (5
m.) was added diisoprogyl ﬁ@?éjé car boxyl ate (0.258 ni,
1.31 mmol ). The resulting xture was stirred at room
@S, SR)GWHQMlurné-mvt&qugimlm:ﬂHd) W;Bedlhydmﬁﬂr] diosinel?.nelppidin-7-

reduced RLE t ogr aphed
on sili cé’ tﬁ%é\n"tnﬁ %eg(aﬁ]e T tlﬁpz?n acetbgt;z%‘ﬂ?g lto p2 1)
R)tﬁemm]lﬁ)-M(i hhlolnoeﬂqdnethmulhalmeﬁ-yétetryhydaewamnfli5 1
a S 0/ oduct as a
carvoxyg ites 4ies 6‘?1%*‘5’1(’;‘%791&‘%{1]&&%/@8{%)&@? 8: 1.37
dlhydr(([$,4]cﬁid7t)no[lS%@yﬁdﬁéW(canbalﬁbl)y,de CWVD2004/05311Kp) (33_ 1n®10.49f mmotl)

and smil ﬁ'%\ trﬁg'ftox%bédh}}(iglgi%'_ﬁ mg4a' i%%ﬂ&é}%liwmg % %%Hcecgr]'_g des%ﬁs%?

under Iﬁxa&{blé tio gitd 32 ﬁig (FBP/{ yleld) dftthe hyar&@8lofide salftdf the pra3Bet(ad 2
, 20 Exanple 5 (2S, 5R)- 5-
COIOﬂefS(SQ léniﬂ?%d [1 4] di oxi no [ 2, 3-c]

BHENRDMID-GBBhY IR 110} 1-94- (65 Hpt 2ocm, 1L 2.34 (m, 1H); 3.31
(m, 1Hﬂﬁ§?q§ ?&f'ir '11,‘-2}; R}@f@%l B! BSh Lo 8 RSB 260 HElYE 75 (@,
1H); 7.99 (d, 1H); 8.26 (s, 1H); 8.78 (s, 1H); 9.53 (brs, 2H); 1025 (s, 1H).

MS (ESP): 485.07 (ME) for Cp¢HasCIN,Os

The intermediates for Example 3 were prepared as follows:

Intermediate 10: (2S,5R)-5-Amino-N-(3-chloro-6-methoxyquinolin-4-yl)tetrahydro-2H-
pyran-2-carboxamide

tert-Butyl ((3R,65)-6-{[(3-chloro-6-methoxyquinolin-4-yl)amino]jcarbonyl} tetrahydro-
2H-pyran-3-yl)carbamate (Intermediate 11, 208 mg, 0.477 mmol) was deprotected and
converted into the free base using the procedure described for Intermediate 1 to give 160 mg
(quant) of the product as a colorless oil.

MS (ESP): 336.15 (MH") for C;H;5CIN3O;



10

15

20

25

30

25 To a solution of tert-butyl

(2S,5R)-5-[ (2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-c] pyridin-7-
W@ kovet1z8prd am noj - 2- PCT/GB2006/001889

{[ (6-nmet hoxy- 1, 5- napht hyri di n-4-yl ) am no] car bonyl } pi pe

ridine-l- carboxylate (0.20 g) (Internediate 24) in

di chl oronet hane (10 nlL) was- added trifluoracetic acid

WD 2006/ 125974 PCT/ GB2006/ 001889 -58 (1 mL). The

resulting m xture was heated for two hours in a bath

at 45C, and then was concentrated under reduced

h HepsSuUr e
heRntifee 1100t BEYEREE  Tre B RS € M
yl)arrum‘b¢achmyl(}mtramyd10 %fwmm\ﬁax Eﬁrba@ateo 1 %

FMB@&F&?I@ B.(gj 3 ga‘?ﬁm((cgfb%éﬁ?t@rahﬁr& 2 HPRands- ?ﬂéa%&h)ate

actrons c r'oduct” were col | ectfed

(Intermediate 9t 209t rogl 0532 rglhpll) yrw(ﬁléertzvbdqn%atow)tdmaﬂ%ﬁlw (%m 0.016

mmol)g%ﬁm%’ga{b%ﬁ&tg gsﬁt.’, 3{&%%? ogﬂngﬁhl)ek Eyials@gog&&l V&xrosﬂﬂﬁ%) 19P -%ﬁiﬁblﬁhyl 31

me, 0.@Sotnuinasdi-betne-3-hlotoef-methoxsiquinoirsr{ &R t2|09¥(}é1194"é(’¢) (?r?éd%&: 882

mmol) F\)Vifgegrse%ﬁr_& fto%wéiag %p@% %@(& géscﬁmﬁ :{éﬂ f(x?erﬁlggﬂw QXceﬁHheNMBatmg

occurréchﬁor 24 ]hd)ursl @izomatography drsilicd ge¥with, hgyanes/ gceﬂgae((ﬁﬂp) gavH)’ZlZ mg

o 5 4 3.19 2 3.68 2

(59% 3#518"4"%‘2? ftm‘?“cgm doidglessiofl® 3 32 E m 4 E)o 2 oe ( (o 1

NMBODNMISO-Jig)S: 0B He, 9H); HP3 gnOd)( 4,70 (mHiH)B. 1238 ((rd 1H), 2.10

(m, 1EJC 31%&{51{) %Eﬁ(ni 31303 %9(8 inDzP@s(ﬁf Mgib ks Qg%i) @.go d, 1H);

7.11 (d, nHEr Tesldat Hy 1.08 (XN % (5, Mgy &0.09 ésphﬁl)sd as follows:

@%fﬁ%ﬁo%g;ﬂlﬁﬁ%afor 21%6 Ndlggglboiyrg: gyl'l'o a solution

of methyl (S)-(+)-2-pyrrolidone-5-carboxylate (10 g)
i n di chl or onet hane (10% rrL%l %nd triethylamne (15 L)
was added di-tert-butyl “Ea"88nate (19.5 g) and

(3R, sb)rﬁeg[ayﬁmmm&nmtnogqmm@wmmmeﬂay%etramyummwranmgl)@ s3-
overnlgt at roo r t he reaction m xture
was di | ut @dhwr?ﬁ%ﬁsleﬁgﬁdégrf\i?ﬂgq’\% Yimethghamine, o o 4i um
hc(@lzt @9961{[I@Claxmatseneamyqdmonlﬁa,ym&ymtmwraaymaﬂq:ym -3-
sodi um s

fate, filte ed a
shamg dnipraeiiess 107 mecGr Bymir hurs RO EbY? SiRg oL Higrigol2.3-
c]pyrlglhéﬁ f&%%ﬁfd@lﬁyd@ o ceLdon) 03819114)345& n) 0. 32153%1@%@ ans s@ﬂnuﬂ ntagetoxy
(Separtis, Cermany prllel Ing 15.1 d&?’eé ‘i 113

boroh;zgghiﬁ & ge. B76 Ws owag the %611WF XAmp %{c}ﬁ}}/
mg (6b%(y§e$&)tofméttf§zmb%ﬁl6ﬁwh)of B gicazank @cdﬂo@es@ sdlidn@p eutd. nat

1H NMR (DMSO-dg) 8: 1.48 (m, 1H); 1.73 (m, 1H); 1.85 (m, 1H); 2.27 (m, 1H); 3.17
(m, 1H); 3.50 (dd, 1H); 3.76 (m, 1H); 3.92 (s, 3H); 4.15-4.65 (m, 9H); 7.27 (s, 1H); 7.46 (dd,
1H); 7.55(d, LH); 7.96 (4, 1H); 8.25 (s, 1H); 8.73 (s, 1H); 9.51 (brs, 2H).

MS (ESP): 472.09 (MH") for C4Hz6CIN;0s

The intermediates for Example 4 were prepared as follows:

Intermediate 12: ((3R,65)-6-{[(3-Chloro-6-methoxyquinolin-4-
yDoxy}methyl} tetrahydro-2H-pyran-3-yl)amine



The title conpound was prepared as provided in
Bi oorganic & Medicinal Chemstry Letters 12 (2002)
wa3BeAINBD. Thus, to a sol ution of PCT/GB2006/001889

trimethylsilyl-diazomethane (20 nL) in THE (75 nL) at
-100 C was added 1.6 M nBuLi in hexanes (25 nlL). After
30 mnutes at -100 C, 3Qsj.he reaction m xture was
added via canulla to a solution of 1-tert-butyl

2- nethyl (25)-5- oxopyrrolidine- 1,2-dicarboxylate
(7.57 in THE (300 nL) at -100 T. After stirring for

fefo%t%%%h@% R fc.hE ?&S@éﬁ&éﬁqﬁ&%l By o2t
pyran-3aﬂ)odllbﬁiﬁﬁtla dntdrmedter3), léﬂ]mgi h¥hmmal was depmoteqiedjudigonverted into
the ﬁee}g@ettg _ n&g?ra léesc(f\{}«lfJ ansdgrelvl\lgeghllé{l:i'g% {éﬁ/éqt()g‘)’r{ (88% y1eld) of

1hemn@mtﬂﬁumdﬁk&dmﬁkbmnanhydroys sodi um sul f at e, flltered
s ISPy RS 060 R R hbrain
1- tent Butyl 2- et hyl
5- d I
m%aem%’é&gsfé%%%gﬂ@ﬁ%ﬁ GRS Rk fked | ¢
yl)oxy]%h%ﬂjyl}ltdﬂﬁhy(ﬂleﬂl@tarny_’,-le@lﬂiaﬁfaE 12 (2002) 1387 1390.
us sol uti.on, o t
aPre ke 9oy 8 AR R s
10 mmol) Q%%dty?[(%}p?@%(h@&%kyrﬁﬁhﬁ}ﬂétfahyaoslﬂl manehymarbammmyl
r ut oxycar bo UC i
ntermedie s G PSR S PROBR: B % P B g P
€ m)f@a%%d&%ﬁ@&ﬁ&ﬁ&ﬁé%@w& (amls iy i.51 mehol)y The &shltmg mixture
chromat o usi ng EI ashMast er TM nd e%t %Fa({: etate . .d
was st HENA RETRETEY SR Jnh B RpRsT ooty gpag e RE R

the resﬁﬁ%@éjaﬁjemat@a 6M1ﬁca2§b_l' with Bedanéseethyidicattte (37 to 2:1) and then
-tert-

15 with digpigrua Wyl R (A ST LSS SR CPRA pE e prsdyet o2
colorleEQéoﬂhlxﬁpmﬁcl te:jt but1 yl 3 met hy| | |
0XO0 peri di ne- | car
CRNI am SN TR AR e YR T
3.03 (c(d'\'ﬁ%”"?)n( 93 63 F}ﬁtl &1): 3.8 TIEH)aB 9 (s,BH)t me6 (RRATH); o126

concentra i Iuted Wi_t yl .acetate,
(dd, 1ﬂhsﬂdeH)h 7143r611¢a|¢iﬂ) 15ﬁ/¥42é Hia 63 (daHd): B‘r?egn@ I ed
20 over anhydrous sodium sulfate, filtered and

concentrated to give 3.36 ¢ of the title conmpound. ES
(MtNa) += 282. | nternedi ¥sampBS 1-tert-Butyl 2-nethyl

(2s§§ i@gxﬁflhg@mrm&&mofmmQy%mﬁymmkmna;,maaﬁmoxy.l 5-

0 a solution of 1-tert-butyl 2-methyl
(2S, 59) - 5 hysidglyyyidiedrydipineridine-20¢6hoxagids at e

)
)
g R )
N N~ o

To a solution of fert-butyl (2S,5R)-5-[(2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7-
ylmethyl)amino]-2- {[(6-methoxy-1,5-naphthyridin-4-yl)amino] carbonyl} piperidine-1-

25

carboxylate (0.20 g) (Intermediate 24) in dichloromethane (10 mL) was added trifluoracetic acid



10

15

20

25

30

(3.36 g) in dichloronethane (40 nL) were added
triethylamne (2.8 nL) and net hanesul fonyl chloride
W@ 2008/1249y4 After 1 1/2 hours, the reaction m xPCF/EBMNAS/001889
diluted with dichl oronet hane, washed wth NaHCO3 and
brine, dried over anhydrous sodiumsulfate, filtered
and concentrated 30 to gkge 4.54 g of the title
conpound. WD 2006/ 125974 PCT/ GB2006/ 001889 -60
Internediate 19: 1-ter-t-Butyl 2-nethyl
(2S, 5R) - 5- azidopiperidine 1, 2-di carboxyl ate A

(1 mL)> glée %gﬁﬁggo{nf&: ﬁ:Q g&r{ ;ﬁ g%?g:!l o bath at 45°C, and hen was

concen’datetamt[bxgeﬂmeé p(e@sue@ @)e reskritie S8 Purified Py dighpeessye Hguid

d““”#%%ﬁ%ﬁ%béﬁée 3 I &@ﬁX%%ﬁ%qg%nﬁgg hﬁ$%§9?§§b?ugﬁ%has

TFA/ adi'tdnith&gi (OA%i%] Béh hy inlrggedlait)s Frictinastvethining thodugt were collected,
di um r og arbon rin
concenii BRI QAR SOt PR oDt e ar Bred W E S b acpaty. The
orgamér}ﬁ@sd’ W5 WisBedNRish trthe] dricd dvimanhydasds sodinm melfadg fidtpiey, améu ng
conce FIasQ&p t%rTMIgndk5%8¥gaﬁ§t e%:%agm.exane as
né‘la‘iﬁﬁﬁ‘t@ yogd ghevsaredo ' P PEPTOhpound. ES
(‘MR F4GOMHZ IOMB Ot 6)rBeld2 55t 1e322@r1 lH)tleddt--lBUt(yi 1 20) he7hyl 196

}g)oqs SF%W @?q‘fﬂ%ga'g ezbzgd(' ”?g};}ép G ROXY) A& (5,2 H) 4.04 (s, 3 H)

4.25 - 4. @§(r§ R) 11P6.9% (s0DH) P80 (d) UﬁQEGQLHQ, 1om)o&amm(sxymas 25 (41./ 9209z, 1 H)

836 <4Ma%950%5?%§%&°@éﬁs%ﬁ " FRUAg0] §30, ML) ves stirred

repoig=wes filtered and concentrated to yield 1.60 g
of the title conpound. ES (MtH) += 259. 15
Internediate 21: 1-tent-Butyl 2-nethyl
'Fl%1ﬁ%éha{tésgbwinmé@r@er@pr’épﬁ@@iﬁdﬂ@b@ n- 6-

net hyl ) am no] pi peri di ne- 1, 2-di carboxyl ate To a
solutlon of 1-teat-butyl 2-nethyl
( FrbernidMiate P4V P%Pmﬁﬂ DinB@yl28- ﬁbﬁ%&l@&i@iﬁe&l @d{carbeﬂylatg)
i n nmethanol (4 wer e added qglar(f gve
p&ove eelutiqm of ?neg:yyl M)QZ -pyrsqdidone-5-carboxylate ( g) in dich oromethane

(100 n?ﬂi)"%g %‘i’%ﬂlﬂa ﬂé L s 'nﬁ%{v;@aﬁ Fadhny. Ee}rtddlﬁﬁ 'chb&ﬁtEé?(@b 8 %Wﬁhe

at reflux for 2 hours,
dimetidarsin oyridiasD6OPE S A iring %whwﬁmteg@aﬁa%e the

reac’cu%ﬁ%ﬁ%ﬁlé3 whaithfe d%)’lth A Gbmethhde! {iBed QUR D hycﬁ&geh@%bnate and

erature, e reaction mxture was diluted wth
brine eltlhoj/ bveaemtydtass safiushadfats fikeredgndayas cansantipiadn e HyidHe was

punﬁe }% aatsﬁ%ﬁrp&ﬁn@élgéw g%rf’lfsgl\/ﬁytw AR RUB SR hbhAne as eluants

concentrated. This resi due was
(Sqmper&naﬁwbmﬂwhgthlghf@mﬁﬂ@gﬁ@ﬁﬁ?du5|ng a Fl ashMast er TM

ﬁgﬁﬂvﬁg%gebg Ienechloride to
ori de/ met hanol (10:1) as eluants to give
1.26 g of the title conpound.

Intermediate 15: Methyl N-(tert-butoxycarbonyl)-6-diazonio-5-oxo-L-norleucinate

The title compound was prepared as provided in Bioorganic & Medicinal Chemistry
Letters 12 (2002) 1387-1390. Thus, to a solution of trimethylsilyl-diazomethane (20 mL) in THF
(75 mL) at —100 °C was added 1.6 M nBuLi in hexanes (25 mL). After 30 minutes at -100 °C,
the reaction mixture was added via canulla to a solution of 1-fert-butyl 2-methyl (25)-5-
oxopyrrolidine-1,2-dicarboxylate (7.57 g) in THF (300 mL) at —100 °C. After stirring for 45
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ES (M+H) += 408. Internedi ate 22:

(2S,5R) - 1- (t eat - But oxycar bonyl ) -5-[ (2, 3-di hydro[ 1, 4] di
WO@00600p278- 30 PCT/GB2006/001889
c] pyri di n-7-yhnet hyl ) am no] pi peri di ne- 2- car boxylic

acid WO 2006/ 125974 PCT/ GB2006/ 001889 -61 To a
solution of 1-tent-butyl Zognethyl

(2S,5R)-5-[(2, 3-di hydro-1, 4- benzodi oxi n- 6-

yl met hyl ) am no] pi peri di ne-1, 2-di car boxyl ate (0.53 Q)
[ n THE (5 m), nmethanol (1 nL) and water (1 nL) was

hi h
mmuteﬁ.ia’s(t EQO% r?]agé?%\ggns\ﬂu xhc'ile&( \lvglg ?“ﬁp cf“ %c%d g%ethaJJf ?la({ ﬁ?};intg'tﬁ%évas
treatedGvithAatugiteBarinomism chlodde sehutibn ami etleyd acaatc eThercmga@d: tthase was
collect%%t%l@?]}ﬁ%a%&{ l%in%fgc;rie gﬁil}%%lydtrciu(sa ngﬁlﬁg glﬂﬂlge', ﬁﬁéeé M&@oﬁén&%@d o
prov1d§938 SR the- t{t]ansbmpmmfibonﬁl I) 5-[(2, 3-di hyg_r o[ 1, I4] di oxi no[
net am noj pi r ne-
%i#%b@%(’g 10 Tg a so?/u% i on 03‘ Prperteine

(2S,5R) - 1- (tent - but oxycar bonyl ) -5-[ (2, 3-di hydro[ 1, 4] di

SrgTRIcate 6o e P AN Sampripesing: L2 fisaRy R e
aﬁﬂedﬂfc@oﬁ@mﬁ))d was p%eﬂ bs prbyidetEin Bicdghatt &IMedlclnal Chemistry

7 o o T
(ha((YA@Z)fimgf ih |b@1¥2§éh@(4()(b‘|%ﬂva{ Aded. d@pwisdbiet an A&urd sojution of
amoni um DI

car bonat e
methyb- oGP BB DA Serte -P%f- ﬁtﬂm@‘j“%ﬁ‘iﬁ?gi%/%g)( D%Péz)en?@ o
After %ﬂ&lﬁ@' ﬂ%{a &ﬁd’tmﬁ ol %dﬁﬁ&trléd t@ﬂcﬁ;&ﬂif@& b}é ﬁltashrdhmma@r@ﬁy atitg €.
ours, e reacti s dil.u
Flashiarit Ny CRBICEPY TES S BB PAyF S ot B opipund.
agg_lﬁgt(m;;lgj twice with ethyl acetate. The conbi ned
organi ¢ solution was dried over anhydrous sodi um

sulfate, filtered and concentrated. This residue was

pﬂ{tblflhé?ﬂatmﬁ 1B ENroRRhAYLSSE)5 Wd&gp@eﬂr_dlﬁkshwﬂﬁiu%ﬂ'}%te
w th net hyl enechl oride to nethylenechl ori dei) tl &49
( To5 3ylutien & oty PardivhS0s AORP e FegpEoats (.69 g) in

methaﬁ&rf?wmgl ft2{p° Emas(idd) sFuRPdrohy M RI(NBBHAL@.524). After 3 hours at 0
°C, th¢ Q@ctgm)qu.cp(l@n'gatgﬂ Hightbe filuted withsthgrdats. washsa With LMHCL 1M
NaOIT/ (agg Bllyéh hﬂéﬁ SR} a dr{)u%sodmm sulfate, filtered and concentrated to give 3.36 g

oxy-1, 5- pht yri di n-4-yl')am no] car bonyl } pi per
of theitifie mempoundar boxyl ate 25 To a solution of tert-butyl

(2S, +(&gd nocar bonyl ) -5-[(2, 3-di hydro[ 1, 4] di oxi no[
(25 GRnG( 268
c] pyridi n-7-yl met hyl ) am no] pi peri di ne | - car boxyl ate

{ RrckpBialedsr ARG Py (855, ARGy o honpipsriging;1.>
dicar‘tm;)rl,ater acemc 2,2

n,éls (a ﬁl&glg éé Paer;}] C '}O%et%yl J(’%SMMOQ%&&%H{&BE i\-léfogrbg)?}@ate
(3.36 g) in dichloromethane (40 mL) were added triethylamine (2.8 mL) and methanesulfonyl
chloride (1.2 mL). After 1 % hours, the reaction mixture was diluted with dichloromethane,
washed with NaHCO; and brine, dried over anhydrous sodium sulfate, filtered and concentrated

to give 4.54 g of the title compound.
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(0.10 g). The m xture was degassed by bubbling

nitrogen gas into the solution before adding 6- 30
woreaohox3p74, 5- napht hyri di n- 4-yl PCT/GB2006/001889

trifluoronethanesul fonate (0.10 g). After 7 hours at

bath tenperature of 100 C, the reaction was cooled to

roomtenperature and dil utegl with WO 2006/ 125974

PCT/ GB2006/ 001889 -62 di chl oronet hane and water. The

organi c solution was coll ected, washed with brine,

dried over anhydrous sodiumsulfate, filtered and

Eﬁgﬁﬁbtdﬁ'ﬁé f&' 1 past] @u&l%&ﬁﬁ (%)@Jﬁé&&)%@nme f1|236§cl:!1rboxylate

omat ogr aphy usin hihst e

dA@hlu@omfelt mﬂextxl@-rmth)ﬂ |(b9riaﬂh-ét[ﬂmtbylmnﬂm1plpeps!@ei)2
dlcarb?ﬁm_% f_@g%@ 4nf gdu%m qzﬁe &%2%) & dlﬁgﬁyﬁéﬁdaﬁu&qm Qgi mL§ whs

heated {28, HBiCIG)vage el Barmhhyw 300 °G-The meastorowasrdilgtod) vitetiyl yostate,
washéd% h vl{:&tér S %R@S%n gaerlr)(l) Itenaéld rme %%dxcgrenr adphydrous soodglm sulfate,

ﬁltereg@hcmqngq:ntl@fedt @he repidng/was purified by ﬂash chromatography using a

Flash&%ﬁer%gnéetlgﬁgce%te%a%g{age ;s’ e‘}ualﬂfs g 8@[&: g)ib % o@ tﬁél tf(l‘é%&iﬂb&ﬁm

{IE(SGM‘\‘HDMOV 1, 5- napht hyri di n- 4-yl ) am no] car bonyl } pi pe
ridine-| -carboxyl ate (0.31 g) (Internediate 27) in

di chl oronmet hane (8 nL) was added TFA (2 nlL). After 2

h hmennaﬁata 2pat-rer-Bepiiemathyir(dS,5R)- % 8miBopipéradines hdicerpoxdate

ra ol esi ur i fi Se -

LB Bk B e B Bl SRR .52 0
and 18% Pﬂl(l(ﬂl Wl-'g&ﬁmmeihmdl (20 thie)) we(s @’aﬁ&i undeiiFdiaged Ballvomub e 1 2

g act.i ons cont r-0d
nours i Ry ios CUREEY Srr oG i 28 Bt iete s b g,

Na?zccmm%zs@nd extracted W|th twice with ethyl

acetate. The organic solution was washed with brine,

dried over anhydrous sodiumsulfate, filtered and

c enentdiated: 14H-RBigl :dm'éthyngs 6R)-5-h@e,3tdihydeo-t @ripozodibxinid-

D 8 m1l.62 - 1.68 (m 1
Ylme@%%ﬂlngﬁﬁlP@M%Et‘ﬁ?H 2“9%%—5" 3 25 P°3 33 (m 1H s
( 0.2 sdiGtibdtof ﬁxeﬂzﬁbdria 2-rhethil (25, 538-5(aAinoplde3idRfe; 1,56 dic&béiylatel (1.60
g)in thh%.%? éO%%E)’SW%r% E%c?efa)gﬁgmékglﬁar ‘pleyesppwder (0.17 g) and 2,3-
dlhyde{il 2]&6{1&)@2 4—c}@ﬁﬂ]n3-l‘7|)c4rb3ﬂ-iehyﬁe 281d ¢ Aéftei"heaﬁng 4t reﬂtﬁc f8152 hours,
ther( 3 e bociad aith % 8%%‘5%79
egetpp L3 coojedswih an }qE bat bﬁ))regtd N ( % @z Aflfr ﬁ)rrmg

overnléht gt&o&lﬁ terdpelAture,3hé Mﬁé‘@oﬁ TikeR-was AdButdd@ith Biher d&%tdtea\i/ﬁﬁed with

for le 6 were prepared as foll I nter
waterp g)dmm h ogen carbonate a?nd brr)me dried over anhy?lrous sodium su ate gltered and

concelgngr@ed 1- 'gﬁ@f&ﬁ@é’&%ﬁﬁ%@@ﬁﬂa{sh TRORNRRIAPEY hsiig R dsh/REIREX Yith
i c aci

methylenechloride to methylenechloride/methanol (10:1) as eluants to give 1.26 g of the title
compound,

ES (M+H)"= 408.

Intermediate 22: (25,5R)-1-(tert-Butoxycarbonyl)-5-[(2,3-dihydro[1,4]dioxino{2,3-
c]pyridin-7-ylmethyl)amino]piperidine-2-carboxylic acid
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To a solution of 1-tert-butyl 2-nethyl

(2S) - 5- oxopi peridine-1,2-di carboxylate (1.28 g) in 30
WA kle(1Z59md.) , et hanol

l'ithium hydroxide (s) (0.17 g). After heating at bath

tenperature of 85 C for 2 1/2 hours, the reaction was

diluted with ethyl acetat@-W 2006/ 125974

PCT/ GB2006/ 001889 -63 and 1N HCl. The organic

solution was collected, washed with brine, dried over
anhydr ous sodium sul fate, filtered and concentrated

L

tent-
ylmethy()&ﬁ)noﬂm{eb@ﬁe-r?rﬂ-dlwlyoxyla&(ﬁé§|g) my'IfHFGQSﬁnI@ methanol (1 mL) and

water (lgraihwzfs &ﬁlle@?sgp&) flon E}%}%&[{b RE LY. diGeduntind itense vadsedted with

a bath td 2Bpirafiresti45BaL dychhdven Heyedtion i 9BPPERAG XU D3 B!

lic acid (1.20 g) in THE (15 nL) and DVF (5 ni) were
thetlﬂeaalagwnf‘n ethyl amne (2 nL), 6-nethoxy-1,5-

pepythyEi3din- 4- anine (1.01 g) and

bronotri pyrrolidi nophosphoni um hexaf | uor ophosphate 10
(PyBroP) (2.6 g). After 3 hours at a bath tenperature
Dftertivediate Riteem-Batyu (zsrﬁﬂ)oas(amlnbwlenhywt[@ 3-gibw diobk, geioxino[2,3-

sol uti th acetate. The organic

C]PYnd@o] &lﬂe&;ﬂ)m@o RTINS écfar% ’éﬁ\x{/ﬁshed with brine, dried

¥ grso1@ﬁ$}y(§i'r(m;ﬂa)810d&mbumx&chﬁ;bwl) -5 {(RBetibsiirelhd]dioxino[2,3-
concent r

clpyridipn{- &’ﬁéﬁ@@t ed. 1;)13%1%1?&3 % %IH: (8 %%_kj 1lnﬁﬁp¥5 1fnt§‘§zgre added N-
(3-dim&BH M InEREHN -Nr-btﬁﬂcareodlﬂnm}«imhm&a@aﬁn@t(ﬂéﬁ &) ad1lghygyoxy-

| f .
7- azab%%ot%mﬁq? it t]%fg ZTﬁ} e&%gﬁ gplg aﬁat.?r.l 1%1La§b&1%f§{@ lﬂ@%) wasadded.
EDC (4. ?2]'3g)5§ﬂam5m{uﬁ Bic3rbdhdty dm} g'b add DBIFZB dmlc)m'eme @dwh afar K§AripE i

overnighy pggp;wtgmpﬁfaﬁg? i %E 4>§ l}Ohrs tﬁ? egé(tlho% ag 'dq}%tg’% % S% ?ﬁ}rlrhg]atate and

1 on
water. '16.8 taq&%ﬁé’l'a er was collected and extracted twice with ethyl acetate. The combined

Sy A5-(T (6- met hoxy- 1, 5- napht 4.
orgaméq;ql&mggké %ggf,ebgl(l{lgqo“seso %}lﬂ% .;ﬂ{a datlixl %%g%:g’a?édc ghRon
res1duéj\l)v§ﬂ{) heviloig Jhﬁdfkﬁ cﬂx%ﬁlamgiapﬁ\ﬁﬁsalgmﬂiﬁﬂl\/[hstééwl 3v1‘diu rhatlafrlenechloride to

enzodi oxi n- 6-yl ) met hangm and di um
meth}’ley@hbbd?/mmhmql € l()ﬁééﬁﬁliwle @ggg‘l%)(’f% © Cng(t“ﬁl:arl ng
é +L§§goer ature 60 hours, the reaction was
concentrafed. This residue was purified by flash
chr omat ogr aphy using a Fl ashMast er TM usi ng

t n'?é/JPﬂ:‘a f3E t&ﬂﬁu@?@@@ﬁ%@% 265 ammrql 4yd1@h@b[ng - pyhiBing7-of

e conpoun
ylmetiyDBinjncb2 (B OB b AT BE BRI PREEFORT et h
carbo;ﬁrégtam no] - N- ( 6- met hoxy- 1, 5-

ft hyri di n- 4-yl 1msth i peridi ne- ar
Toa soh{tmn of tert—blytyl)@S 5R)-2- (a%ngocgrbonyl) 5-[(2,3- glhycgcg)[x aﬂgwxmo[Z 3-

clpyridin-7 -ylmethyl)ammo]plperldlne-1-carboxy1ate (0.11 g) in dioxane (5 mL) were added
tris(dibenzylideneacetone)dipalladium (0) Pdy(dba)s (2 mg), racemic 2,2’-
bis(diphenylphosphino)-1,1°-binaphthalene (BINAP) (20 mg), and cesium carbonate (CsCOs)
(0.10 g). The mixture was degassed by bubbling nitrogen gas into the solution before adding 6-
methoxy-1,5-naphthyridin-4-yl trifluoromethanesulfonate (0.10 g). After 7 hours at bath

temperature of 100 °C, the reaction was cooled to room temperature and diluted with

(2 M) and water (2 nlL) PEEGBRADEMH01889
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30 To a solution of

(2S,55)-5-[(2, 3-di hydro- 1, 4- benzodi oxi n- 6-yl net hyl ) am
wojosNR o6+

met hoxy- 1, 5- napht hyri di n-4-yl ) pi peri di ne- 2- car boxamn de

(51 mg) (Exanple 6) in WO 2006/ 125974

PCT/ GB2006/ 001889 - 64 dieehl or onet hane (2 nlL) and

nmet hanol (0.2 nmlL) was added par af or nal dehyde (0.035

g). After 1 hour at roomtenperature, NaCNBH3 (0.035

g) was added. After stirring overnight, additional

- araf or h i ) wab S0 NaEAB3h dd0viB3Ring) drise oeer
dwhlomg“ggléaﬂﬁf 4 eaqer%éggf?%%ua%zmconcent rated and plur i f Id.Fdl@ by
anhydrosesudivnr epfatdPlil@retangd canceriratide Thisgesiine s griisd bydlaghy, 5

TEA wat er - B . 0. 19T foRithditiank €& difnSefBihhit /Adthanol
Chmmatﬁgrﬁmyeusgnrgaaﬁaesmagm{%r g}ﬁliﬁ%ﬁs cont ai ni r%g the product
(10:1) anelnantcoliad 0.80 g ofhatidneamnosed-s| i ght |y, neutralized

&é{éﬁﬁl@% (s) and extracted twice wth ethyl
ate. ‘e organi c solution was washed with brine,

dried over anhydrous sodium sulfate, filtered and

concentrated to yiel dog%f 1ef the title conpound. 1H
NVR (400 MHz, CHLOROF S ppm1.71 - 1.80

1
(,'IS,SS’)-S-[GZ,QBil(vﬂro-],4-|H)3nz0m])xﬁl_-G_—glmetlgylpmino]-N-(6-meth(or;;]y-1,5- H)
m 3H) 2. 32- 2. wri

E m 1::')') 2 65- 2?%£{ﬁrr(¥igp'ﬁ)gyl)%%e§idm22caﬁ%o;angﬁe' |

Bo QbolBtidrdimr2 b3l (3865 SHIY.3-dE - Lipenmdiosingylmethyl)amino]-2-

4.13-4, 16 AH) 4..18-4.2 . : 3
R ¥ NN N YT N e TR
(Intermlé_bﬂiate i%s‘ﬁinlﬁchkﬂomélthaélbﬁ8 ALPBas added/BF A (3 mi). H).fter 2 hpgrs(asa bagh

_ ES (MH) += 478, 15 . . y

mperihs i 45 [ S0 13R) pcol TR O Stte WS PRB B TR
HPLC bd ﬁgkfmﬁic 16 BBl R@Y(AL 05% TFA/water; B: 0.1% TFA/acetonitrile) (0-95

napht

hyri di n-4-yl ) pi peri di ne-2-car boxam.de To a
%B in gi)trr)lmm‘t% gragient)e F%/a_c 2 gpntainmg ﬁae product were colﬂectea: concentrated

slightl}(ﬁg _ngaﬁie-zdgmu Ra, 800 MM Rirdotdt Wieaaek wixti ehy-aydtaret Thel orgamic

solutiofi pv(aes washed @5@1 bying _dﬁgipcmeh%hp’mohs_ sggm Sél}fflﬁgotiﬂgeéei,dbagﬁl )(/:?r}cglln%aéed
to yield 5B SF hie AL BO¥pduad e (0.14 g) (Internmediate 27) in
Y SR masrs e (0.2 1) e
o : , Rddlesdl. 6.69A414, ¢ rH)B.03/(ad,
222+ %gg@érﬁ%{g\&( @2%”?3?3 .&glggglg{ edszg(?g Jtaﬁegs’g 6ct i v??hsr&(g .
J=13.3902 B3t t Bnbse al-6 @n.dfHA08 (@ /A Pdiz 2 g - 41! 21 -

LEPES b 9R. ; 10 i £9.00¥z, 1 H) 8.51 (t, J=5.81
428 (A} %?Epﬁ%féﬁ?ﬁﬁgﬂ%ﬁﬁﬂn?gq??g cfg 5M col urm)(A: o
Hz, 1 A3Vt d¢3.08Hz,0. Hobl PRA%,ddBt oni trile; 0-95%B in 15
\';%?Q\t/IQH ar,a ient). Fractions containing the product
co?l eCted, concentrated slightly, neutralized
with Na2CO3 (s), and extracted with twice with ethyl

a"[“t?et %%e%hed-{apcgs £3f Eﬁmlp(ie 8 Wefétﬂr&ﬂre%§ fRabed

Intermediate 25: (2S)-1-(tert-Butoxycarbonyl)-S-oxopiperidine-Z-carboxylic acid

To a solution of 1-zer¢-butyl 2-methyl (25)-5-oxopiperidine-1,2-dicarboxylate (1.28 g)in
THF (5 mL), methanol (2 ml) and water (2 mL) was added lithium hydroxide (s) (0.17 g). After
heating at bath temperature of 85 °C for 2 1/2 hours, the reaction was diluted with ethyl acetate

PCT/GB2006/001889
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with brine, dried over anhydrous sodi um sul fate,

filtered and concentrated to yield 26 ng of the title
w@oovpozsagd 30 1H NVR (400 MHz, CHLOROFORM D) 8r@pGB1006901889

- 171 (m 2H 1.84 - 1.95 (m 1 H 2.37 - 2.47 (m

J=9.54, 6.13, 3.54 Hz, 1 H 2.53 - 2.64 (m 1 H 2.87

(dd, J 13.64, 9.60 Hz, 1.49 WO 2006/ 125974
PCT/ GB2006/ 001889 - 65

3.01-3.10(m 1H) 3. 39-3.50(m 2H) 3. 64-3.73 (m 1 H 4.05
- 4,12 (m 3 H 421 (s, 4 H 6.70 - 6.81 (m 3 H

and 1IN %Césg% a]mc SOﬁs%mEI%vg%anll'_Qteé whéhed v@th%f‘mé rﬁne&- otdr a&fﬁ.ﬁ)uﬁ d,

sodium E&fa(el}ﬁ}tﬁred:amﬁzbncenﬁat@('@mmkél g(g gof the t1t1e compoun

s i 3n3: hydro 1, 4- benzodi oxi n- 6-yl met hyl ) am no] N
%%b&%Pha§§ |, 5- naphthyrldln 4-yl) -

6-oxop|per|d|ne 2- car boxam de To a sol ution of
- ani .6 1, 6- oxopi per
f“é?rr% g ’e’%e%‘n%méz ﬁm@‘m’%@*{%% ri’réulonl1 *(10 ni L)
yl)aminofeadomydHéebxdpigeriiideyldeapboxylatk- benzodi oxi ne- 6-

ggg utg()enhcéggf)hl e(é%r?lalg% Q@)n@?@ Egpohﬁ)%ﬂhﬁg ZSb'a h%w&%\ﬁ‘é?ﬁo g)

he sol ut’i on
in THF (ESmE frld dF\@ 1) avereiaddediaethylamide KaGhBId3n¢thoxyol.y) was

Af t { {
naphitnf =yt Gt LA fiurgl B SrhIRALE HH At Eh B A
(PyBroP) (3 SSCQ) VAdei hh@irdatla batheehmetayre WBBNEY theirtdstismway diluted with

and [
L L
with brin€,Sdridt evevashyalddusfsbdiain oyl fasee fiterpd apl—déh@ntmteé nTlAs teaided was
C18_5M col umn Rl
puriedppeRh UG PEP) MGG BN o it i biinlepde e
dichlorbth@BirienShameN1ailNasHiuahiieo yielddUudtg oehetiteaiompetndd,
concenSxa ed slightly, neutralized wth Na2CO3 (s)

led with twice with et hyl acetate. The
organi ¢ solution was washed wth brine, dried over

I A IR s R
2-{[(6- ﬂie@i%%_ye%gQ{_Xﬁﬁthﬁﬁiﬁ-ﬂyl)ﬁﬁmo}bhfbmﬂl}ﬂéﬂiﬂmM-lanrtBb@@fe%) S

ﬂ%g@okuﬁpn of lF[jf-b]:lth EESQ—ZMTWWQ lggoxeqp]hgl% énﬁyl&nﬂwjjcar@onyl}
5- oxop(ﬂgh&'ﬁg: 3. cﬁ?oo%éthZQm gjf%i)lﬂr d@gl()ﬁ)ethar?e 5D n&,) Q&rd filded1-t9),3-dihdko-

- 6.86
1 4-benzoglgx1(156-y1)_mq.tblar@mgtf (Q A9 g)and Fﬁdllglrln nganehqrola_ydﬂﬁ é\?@é\&i}—ﬁg (0142 g).
After s i 1n% ato’l%oﬁﬂkmgerl‘i%re%o%u& Ghe atiol WaklZencdntidtedSTHiZ rekidue W)

purified by flash chromatography usmg a Flas aste:rITM'_l?smg ethylacetate and hexane as cluants

yielding 0.45 g of the title compound.
ES (M+H)"=550.

Example 7
(ZS)-S-[(2,3-Dihydro-1,4-benzodioxin-6-ylmethyl)(methyl)amino]-N-(G-methoxy-l,5—
naphthyridin-4-yl)-1-methylpiperidine-2-carboxamide
To a solution of (25,55)-5-[(2,3-dihydro-1,4-benzodioxin-6-ylmethyl)amino]-N-(6-
methoxy-1,5-naphthyridin-4-yl)piperidine-2-carboxamide (51 mg) (Example 6) in
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ES (MtH) += 464. WO 2006/ 125974 PCT/ GB2006/ 001889 - 66
The internedi ates for Exanple 9 were prepared as
w0 200b02#974 | nt er medi ate 28: PCT/GB2006/001889
Et hyl 5-[ (tert-but oxycar bonyl ) am no] - 6- oxopi peri di ne- 2-
carboxylate 5 To a solution of ethyl
5- am no- 6- oxopi peri di ne- 2ggar boxylate (10.7 g) (J.
Og. Chem (1984), 49(12), 2286-8.) in dioxane (150
m.) and triethylamne (10 nL) were added di-tert-
but yl di car bonat e (13 6 g) and DVAP (0. 37 g) After 4

dichlorgr?l%g%l’e&%guip % eqq?]tb un @PZS ?ff\wgs a%ﬁ&%ga%q?rﬁ ?b%é@ Waer 1

hour at$@nuichperatite, NaENGBh &n0B3) ivae adddd. After sdmmg (Bmimygli!t @ddjtional
sodi u e ' d,caoncent
parafor?’@@?@'&% ?%Jsﬂ’é ghe Fﬁé]gﬁ@g 8*(?’2@1 Wi & g erd(r) ﬁfa eora?%lﬁ}ﬁ 3’ Asi ng
concen&atEd ﬂﬁ'}ﬂﬂﬁ&dﬁlﬁ Ts%hﬂ\dp/ iptdp HBTChdry Algflﬂuh ang Spliol column(A: 0. I1%
| or onet hane t ol . 1) as.eluants. yie
TFA/W&‘C%@ g 1 T acetqniT s gggﬁb% Si; mEé‘)te( &wkef)tﬁq%%’ﬁxs Confainin the
produc{ W8 boRAiedt BneBiratb@§lighty n¥htralized w1th Na2C03 (s) and extracted twice

am nocar bonyl ) - 2- oxopi per i di n- 3- bamate. 15 A
with et@éfagﬂtqt%n Thgror @n),,/f:yq)olutlon Wasp wgs ed w}th brine, drle%’ over anhydrous sodium

sulfate Fillefdd@hd c&&m%aaa 9@1&40)%%@& titfr XPBIEer 1 di ne- 2- car bo

o4t 50 CHaRaLORbR) dm ﬂ(?é .1@9@,“%%)3,3 286 b, 1)
2.13 - f@zﬂ&&"@t Cﬁﬁd 10 %Mﬁ%@sﬂ){b Cl m&éﬁ(ng 1q{)2tdse Fithe1 1)

oun )5 t er nedi at e
3.04 - 354 m, B HNA.38 (5, 1H)3 6 (s, 1H)396(s 3H)413 416(m1H)418 4.26 (m, 4

H) 6.69: 6.8{ én fﬁ‘%&)“ﬁf@(dh@dﬁ@ﬂ Yy Rixdi@4evb 1eni 09k, S@(tb%yl'S}szl
- oxopi'peridin-3-ylcarbamate To a sol ution of
H) 8.6§ e§.74 @@,ﬂﬂ) 1113 (5, TH)

(% @{m ggonyl) - 2- oxopi peri di n-3-yl carbamate (1.06
di oxane (15 nm.) were added Pd2(dba)3 (0.2 g),

BI NAP (0.12 g), and CsCO3 (0.85 g). The m xture was

degassed by bubbling nim pggas into the solution

bef ore addi ng 6- net hoxy- 25 napht hyri di n-4-vyl
(Z&S-t(ﬂ,adhby\rhpﬁaﬁbmﬂodmnmt@ylth(rgythymmm-%’t(érleet -1,5-

heated by m e). The

m xture was %ﬁ%ﬁ?“&ft"ﬂp‘@ﬁ% égce)? gi{oé(mglﬁ water. The

dfcgmmihxtios of #attitwtyl A56%5)-6d(2, iedihrédio 1 Weteemeaitiogin-f-ybmethpd)amino]-2-

{[(6- 1’1’18%18)? §ht%ﬂﬂl¥x$ﬁ ?I§§rpjés %1%5%}73\% Sgeﬁhfﬁe fdag)togglg? (5 Tﬂ )
(Internoddiata ) ugdlatphpma&amﬁg(zmmaad tmmamcé (OrMmby) tas added
proEABALEIBSRL B By LRGN SRSl 43R
After BS hsz,I%AI-GO.@]rﬁL) \W§ aﬂ@@ﬁa/nd %Qé’aﬂ:tlﬁiﬁﬁﬁﬂ (ﬁ@&’ﬂ@@m@&@ture of 45
°C. After 2 hour, the reaction was concentrated and purified by semi-prepHPLC on an Atlantic
C18 5uM column (A: 0.1% TFA/water; B: 0.1% TFA/acetonitrile; 0-95% B in 15 minute
gradient). Fractions containing the product were collected, concentrated slightly, neutralized
with NayCOs (s), and extracted with twice with ethyl acetate. The organic solution was washed
with brine, dried over anhydrous sodium sulfate, filtered and concentrated to yield 26 mg of the
titte compound.

'H NMR (400 MHz, CHLOROFORM-D) & ppm 1.59 - 1.71 (m, 2 H) 1.84 - 1.95 (m, 1 H)
2.37 -2.47 (m, J=9.54, 6.13, 3.54 Hz, 1 H) 2.53 - 2.64 (m, 1 H) 2.87 (dd, J=13.64, 9.60 Hz, 1 H)
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-67 Internedi ate 31:
5- Am no- N- ( 6- net hoxy- 1, 5- napht hyri di n-4-yl) - 6- oxopi per

WO cioe2274 car boxam de A sol ution of tert-butylPCT/GB2006/001889

6- {[ (6- met hoxy- 1, 5- napht hyri di n-4-yl ) am no] car bonyl }-2
- oxopi peridin-3-ylcarbamate (1.17 g) in 30%
trifluoroacetic acid (TFAy/ di chl oronethane (10 nL) 5
was heated at 45 C. After 2 hours, the reaction was
concentrated. The m xture was diluted with

et hyl acetate and saturated sol ution of NaHCO3. The

301-3.84 g&‘g‘#f ) PRASEs0N@S 2 1 Shiad 3wist(h, DH) Bes - drided, 3 Hye21 (s, 4 H)

r ous sodlumsulfate flltere{jﬁg %.?f ch R.68 -
6.70 - 68\U@n,t3|fé)17a15 (Fai8t s W8 B8 Bl gl B o & Q{qf}%ous
8.74(m elr1 %y(sqq@centratl ng to dryness. This residue was

hot nethanol and filtered. The filtrate
EMMJdd)hﬁbe’ed wi th the organic extract and the conbi ned

resi due was 10 purified by flash chromatography using
a FlashMaster TM wi t h di chl or onet hane to

di chl or omret hane/ met hanBxample?1) as el uants yi el di ng
5-1(2,3+ 1a¥[(%‘|oolf4 &%ﬁfﬂ b}%b%—ﬁﬂl@ﬁ&ﬂﬂﬁmo]ﬁ&é%ﬂ@ﬁtf53|fh§hthyrldln-4-yl)-

(ci s) 5-[ (2, 3- Db{eyepiperiidine-fepchogamiden- 6- y| net hyl ) ami no
i}cr 19[10%%&"?%%1}'110 dN EG &g&ggﬁ%%'rﬁbﬁh 1d1n-4—y1) 6-oxopiperidine-2-

- 0XO0pI perl oxam

carboxa(rndee(ﬁ S)g) 5“@@'@113@1 @Pmia I’V@feladlﬂe‘béﬁ‘éiéﬁ’ﬁ@ﬂ frbgnzodioxine-6-
carbald%lg(gE { A0S r%)) m gl (hléc(lgg BBVl gé&&ér (&1 é)oiﬂﬁ R¥dtd 80 °8,-30 nines.).

I ne- car Xam di astereoneric i soners
The sol@fon was chilled with an ice bath and NaCNBH; (0.10 g) was added. After stirring at

room temer(at%’re overmg[hq s rhactioR §/2¢ OOttt STl rBRAR Yo ok AFsSHRId-ilNeth i
acetate, Velstabovithlsafrataisotutin oTNaHQOAny beng dags gyt Wﬁl@usgsoélélpb 0

e S BT Sy )8y St s
C18 5“%"09‘5?@ BAI mEAZrFm/\mmeB) 0. 1%nrmmﬁrﬁalaxﬁ 35%: in(lTﬁ/ymm;@
COl umm. racti ons. cont al t he
sradiengo FSEPBEON B G R RHTE PR o e et fftralipgd
with N:Iz@b% &) Wid &ﬁ%géwwltmg&eaﬁm et @ceddtg aléhemrganimluunn waswashed
Wit rne ri ro

with brigy dried @y e B S0 SUEHS Tire PP ER B v s me gf the
titled c&gﬁoxﬁﬂés ang diaﬁtg{éﬁmgﬁ@ﬂfiﬁgsb 25 geak 1: 618I ng of |

]HR}H\(IB.(400 i SNSO TS 5 oo 108 458 GxX 1 H 25 (R BB Bl Py
1.86 (nﬂﬁtribgf% E{qﬁ\lﬁg@i '2)26'(91' @I—ﬂB)Ob)-?,qz}QﬁSOPHP?M d3 ne(xa mnyhoz s,
3 H) 4.081(s, 3 HHi.12 - ej}O(mp_l(U@) qﬁq qsq_gm $ }1)07 322(p,119H)(7T§5 @ W) ggkgn 1
H) 8.2§§1]a,,2131%) dé Jgr% éfﬁ@ f%ﬂi(gl 71H|§|) 348 ﬁ,ggs ds El?zl}gH?gnﬂ gn szh)zl.b 1861
H)1030@6LHM 4 H) 4.27 - 4.35 (m 1 H 6.72 - 6.83 (m 3

+(d.,J=9.09 30 Hz, 1 H 8.35 (d, J=8.84 Hz, 1
?@S@W}% 9641 H 8.48 (d, J=5.05 Hz, 1 H) 8.79 (d,
505Hz, 1H 10.35 (s, 1 H).
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WD 2006/ 125974 PCT/ GB2006/ 001889 -68 ES (MtH) += 464.
Peak 2: 16 ng of

WQB({O&M&S)(%B- [ (2, 3-di hydro- 1, 4- benzodi oxi n- 6- yl nECTIGB2@A1001889
noj - N- ( 6-
met hoxy- 1, 5- napht hyri di n-4-yl ) - 6- oxopi peri di ne- 2- car bo
xam de, 5 1H NMR (400 Migg. DMSO-D6) S ppm 1.63 (in, 1
H 1.89 (m 1 H 2.02(m 1H 2.28(m 1H 3.09 (m
1H 3.56 - 3.67 (d, 1 H 3.67 - 3.77 (d, 1 H 4.02
(s, 3H 4.19 (s, 4 H 429 (m 1H 6.75 (s, 2 H)
6.82 (s, 1 H 7.33 (d, J=9.09 Hz, 1 H 8.21 (d, J=1
Hz, 1 H 8.29 (d, J=8.84 Hz, 1 H 8.36 (d, J=5.05
Thefint@médiated for Exbmple 9Heere firepfred &.foBowfss, 1 H). ES
(MrH) += 464. 10 Exanples 12-19 The foll ow ng
conpounds were synthesized in an anal ogous nethod to
Exteninkdiate 28: Mﬁi[@erﬂbﬂpg&mﬁboﬁyﬂam]ﬁaxspﬂpéﬂdinﬂ -earligxylate

doRPSOR g v i S B e X G - Chom.

(1984)149%12) (1236 Bl dioRdrld Q}Gjblrm)emd ﬁiet}[yﬁ)e[rﬁnéielﬁ]npiy)mede aided didrt-

butyldl%érgéanag?é é% _g%qcﬁ?@[{@hzgﬁy eig Hﬁlpg%at?né}/eactmn was concentlcargd The

residudyvisatiiyive @il i) acetdte Aashed with ddjuraded soltidn of MEHCO; and brine, dried

over ity syt ol RS ORI, VO TEh o ey byt g

chromasogthph¥- RBfhg (FlasEVBytET tvite dﬁhl@ﬁfnﬁbﬂiaﬂé fbydiéhloromethane /methanol
gp per.i di ne- 2- 4.21

(10: 1)6%?116%5@{%?16’&%4%gofmetlﬂeﬁﬁm@“éé (s, 1 H 7.35 - 7.49
(BB (M Nl)'=F0986 - 7.99 (m 2 H) 8.00 (s, 1 H 8.63 (d,
J=4.90 'Hz, 1 H) WD 2006/ 125974 PCT/ GB2006/ 001889 - 69
Exanpl e Con'pound 1H NMR ES SM

Intermediate 29: fert-Butyl 6-(aminocarbonyl)-2-oxopiperidin-3-ylcarbamate

.01
Hz,

A solution of ethyl 5-[(tert-butoxycarbonyl)amino]-6-oxopiperidine-2-carboxylate (2.24
g) in 7N NH3/MeOH (10 mL) was heated in microwave (30 minutes, 100 °C). The reaction was
concentrated to dryness yielding 2.13 g of the title compound.

ES (M+Na)*=258.

Intermediate 30: fer-Butyl 6-{[(6-methoxy-1,5-naphthyridin-4-yl)amino]carbonyl}-2-
oxopiperidin-3-ylcarbamate

To a solution of zert-butyl 6-(aminocarbony!)-2-oxopiperidin-3-ylcarbamate (1.06 g) in
dioxane (15 mL) were added Pd(dba); (0.2 g), BINAP (0.12 g), and CsCO3 (0.85 g). The
mixture was degassed by bubbling nitrogen gas into the solution before adding 6-methoxy-1,5-
naphthyridin-4-y1 trifluoromethanesulfonate (1.40 g). The mixture was heated by microwave (2
hour, 100 °C, twice). The mixture was diluted with ethylacetate and water. The organic solution
was collected, washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated.
This residue was purified by flash chromatography using a FlashMaster™ with
methylenechloride to methylenechloride/methanol (10:1) as eluants yielding 1.17 g of the title
compound.

ES (M+Na)'=416.
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Mt + 13 (2S,5R)-5-[(2,3- (300 MHz, 469 (S)-(+)

et hyl - 2-pyrrol i done-5- di hydro[ 1, 4] di oxi CHLOROFORM D)
w@E2@antoozy| at e; 8-brono-7- no[ 2, 3-c] pyridi n- ppeT/GB3B6/001889

1.53 (m 1 H fluoro-2-nethoxy-1,5 7- 1.68 - 1.83 (in,

1 H 2.03 naphthyridine; and 2, 3- ylnethyl)am no]- -

2.15 (m 1 H) 2.16 - di hyer-o[ 1, 4] di oxi no[ 2, 3-

N-(3-fluoro-6- 2.28 (m J=13.09, 8.95,

c] pyridi ne-7-carbal dehyde nethoxy-1,5- 3.58 Hz, 1 H)

2.57 - 2.71 naphthyridin-4- (m 2 H 3.26 - 3.41 (m

d

g@é@i&%ﬁ@é gynftﬁnla&-&(és oy 31 sFﬁapﬁr%g;f 41%8;'1) 6—65?61)?;55}2(1@%1342
carboxanidel. 32 (ddd, J=15.78, 5. 51 2.07 Hz, 4 H) 6.82 (s,

é)sig_puﬁfén éto %(fpbquﬁ)g{[%m%ox(yél ﬂa thérx?ldign54 %'Ll;armno]carbo]?yl(} -2~ 1
oxopipdridint Hylc2BaBRe {NL{ -in @%Orlﬂnqzoacm@gdm@fA)gdlgb}groPgshaleeK)l0 mL)
was hea? % ? % Q‘}E{ ﬁl? Ihmﬂ‘? Nffe éflctﬁx %g@dﬁ'caﬁla{ea $he Hxﬂﬁré waSdituted with

carboxyla cyanoqui nol i n-
ethylacythip-ahd §apiRatad salutBB of NaHE0s.( e orgadjc phagovas-washed with brine, dried

over an%%;%,rgtlésu Ebrhggps%gqn q?%fd%gﬁ%gjﬁﬂg%%? d,& %1 ﬁiht@?fél was €olibfted from

the atu@{s 2ay3r— 10:5] cw;ncemi‘amng 18 dey@egsmiThis redjdug vms susp@dq@m hot methanol and

ﬂlteredC ]'ljr% ? v&as <.!l1 ]WEP% I;}h% § egan{c'&tr%ch lﬂ%cs tﬁe g(?mlimea)rg:gdt{e Ras 1

purified by-lasB cﬁlﬁmamgwhy Oldinpes ]ﬂashMaStEr t”mﬁhﬁmh)lorgmert@ane t®. 76

dlcmorpm@ SR ol (0o YnafisSedingly 58 ob My e cqmpgund, o

EHMEND=8184 (d,

Examples 10-11
(cis)-S-[(2,3-Dihydro-1,4-benzodioxin—6—ylmethyl)amino]-N-(6-methoxy—1,5-naphthyridin—4-
yl)-6-oxopiperidine-2-carboxamide and (trans)-5-[(2,3-dihydro-1,4-benzodioxin-6-
ylmethyl)amino]-N-(6-methoxy-1,5-naphthyridin-4—yl)-6-oxopiperidine-2-carboxamide

The diastereomeric isomers of 5-[(2,3-dihydro-1,4-benzodioxin-6-ylmethyl)amino]-N-(6-
methoxy-1,5-naphthyridin-4-yl)-6-oxopiperidine-2-carboxamide (Example 9) (45 mg) were
separated by semi-prepHPLC (A: 10 mM NH4OAc, pH &; B: methanol; 50-95% B in 14 minutes)
on a YMC Carotenoid(TM) C30, 5pM column. Fractions containing the product were collected,
concentrated slightly, and extracted with twice with ethyl acetate. The organic solution was
washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated to yield 34 mg
of the cis and trans products.

Peak 1: 18 mg of (cis)-5-[(2,3-dihydro-1,4-benzodioxin-6-ylmethyl)amino]-N-(6-
methoxy-1,5-naphthyridin-4-yl)-6-oxopiperidine-2-carboxamide.

'H NMR (400 MHz, DMS0-D6) & ppm 1.50 - 1.59 (m, 1 H) 2.01 - 2.09 (m, 1 H) 2.10 -
2.19 (m, 1 H) 2.23 - 2.33 (m, 1 H) 3.10 - 3.20 (m, 1 H) 3.61 (d, 1 H) 3.72 (4, J=13.64 Hz, 1 H)
4.08 - 4.18 (m, 3 H) 4.20 - 4.26 (m, 4 H) 4.27 - 4.35 (m, 1 H) 6.72 - 6.83 (m, 3 H) 7.39 (d, /=9.09
Hz, 1 H) 8.35 (d, J=8.84 Hz, 1 H) 8.41 (s, 1 H) 8.48 (d, /=5.05 Hz, 1 H) 8.79 (d, /=5.05 Hz, 1 H)
10.35 (s, 1 H).



J=8.34 Hz, 1 H 8.70 (d, J8.59 Hz, 1 H 8.77 - 8.89

(m 1 H 10.72 - 10.85 (m 1 H WD 2006/ 125974
wEFanbEE2006/ 001889 -70 Exanpl e Conmpound ' H NMRCTEGB3M6/001889

Mt + 15 (2R 5S)-N-(2- (400 MHz, 445 (R -(+)

met hyl - 2- pyrrol i done- cyanoqui nolin-8- CHLOROFORM D) 8

S-carboxylate; 2 yl)-5-[(%g3- ppm1.34 - 1.56 (m 1 H

cyanoqui nolin-8-yl dihydro[1,4]dioxi 1.59 - 1.76 (m

1 H 2.07 trifluoronethanesul fonate; 2, 3-

no[ 2, 3-c]pyridin- - 2.19 (m 1 H 2.19 -

2%%@\2&&[4,4 dioxino[2,3 7- 2.32 (m 1 H) 2.54 - 2.66

TR 78%%- car bal dehyde vylnethyl)amnol] (m 1 H)
2.66 - 2.79 (m 1 piperidine-2- H 3.28 - 3.57 (m 2

] d .86 , 2 4.20 - 4.45 .4
chegls 3¢ Lo o o ey S8y it RectiagBorin- B menptnnc g
methoxy-63-mpbthy@flin-4y1)S-dopPerddind-3-carboxahlide3. 30 (d, J=8. 34

(Hzm @'éq o f@&%@éé}%ﬁ% ﬂg% 9%, 1 1) 180! 02 el 1828
(m, 1 @.%-lmtm 26704 T B B4pne.77 ¢i, hypuai2Xs,4] 1) 0 (s, 4 H) 4.29

L ORM D) 'S 5-carboxyl ;. 6- -1, 5-
(m, 1HE 6 EARGES 6 D gam(s /00 B, SRR Gl Feporin, 11 8290
J=8.8apNtiy 16dian/=4-081Hz/ 1 H) 868 (d, J+5.68 Hem HY 108 @, DR).
trifl uoronet hanesul fonate; 2,3- yhnethyl)am no]- -
2E§QMtH) =#64) 2.18 - di hydro[ 1, 4] di oxi no[ 2, 3-
N-(6-nmethoxy- 2.28 (m 1 H 2.56 - 2.71
c] pyri di ne-7-car bal dehyde 1,5-naphthyridin- (m 2 H)
Exampleg 249 j=9. 35
The following compounds were synthesized in an analogous method to Example 5:

Example Compound "H NMR ES SM
(M+H)"

12 (25,5R)-5-[(2,3- | (300 MHz, DMSO-D6) & | 450 (S)-(+) ethyl-2-pyrrolidone-5-
dihydro[1,4]dioxi | ppm 1.19 - 1.54 (m, 2 H) carboxylate; 6-
no[2,3-clpyridin- | 1.94 -2.09 (m, 2 H) 2.23 methoxyquinolin-4-y1
7- -2.36(m,1H)2.35- trifluoromethanesulfonate
ylmethyl)aminol- | 2.45 (m, 1 H) 3.17 (d, (WO 2004035569); and 2,3-
N-(6- J=12.81 Hz, 1 H) 3.43 (d, dihydro[1,4]dioxino[2,3-
methoxyquinolin- | /=11.87 Hz, 1 H) 3.69 (s, c]pyridine-7-carbaldehyde
4-yl)piperidine-2- | 2 H) 3.92 (s, 3 H) 4.21 -
carboxamide 4.39 (m, 4 H) 6.95 (s, 1

H) 7.35-7.49 (m, 2 H)
7.86 -7.99 (m, 2 H) 8.00
(s, 1 H) 8.63 (d, /~4.90
Hz, 1 H)




4-yl)piperidine-2- Hz, 1 H 3.49 (dd, carboxam de

J=9.47, 3.66 Hz, 1 H 3.77-3.89 (m2H)4.10 (s, 3 H
wWa2®4/12594 3 8 (m 4 H 6.82 (s, 1 H) 7.14 (d,PCDEB2@8/001889

Hz, 1 H 8.12 (s, 1 H)820(d J=9.09 Hz, 1 H) 8.49

(d, J5.05 Hz, 1 H) 8.69 (d, J=5.05 Hz, 1 H) 10.99

(s, 1 H WO 2006/ 125974 &T/ GB2006/ 001889 -71 Exanpl e

Conpound 1H NMR ES SM 17 (2S,5R)-5-[(2,3- (300 Mz,

450 (S)-(+) ethyl
CHLOROFORM D) S car boxyl at e;

-2-pyrrolidone-5- dihydro-1, 4-
6- met hoxy-1, 5-

benzodi oxi n-6- ppm 1.22 - 1.47 (in, 2 H
napht hyri di n-4-yl yl met hyl )} aninol 1_60 1 Cr—2-
Examplbl)| 1.G@wpowidf | Jor ore HRAMES Ul f onla +H)ZE 3 N-(6 r?elv{ hoxy-
- 11 (m 1 H\ 2. 14 - lh\lrlr A=heln I —
31, 52hapRtIRR d .(-}90 N%IZW 13’ gﬁ?l-gjﬁ’;{;‘?“ :
c ay Haidebhdidiex | £ 2- (m ca Y aegt ol 5-
3‘1’6’”9%"']3’5“‘5‘% ) 47 (b o e
HZ‘ met o]7 2 5’ 3 H) dlﬂydﬁfﬂrl A]Gipxidb[2:D-
6. ¥ agg 2 % 13. 091 9:( d, | J9. 04 | HeyridiheFlcarBaldeByde
(d} gq 5% 1)24577017,134-90Hzl|—|)867
(df 4 H2| (ol 3%13916(;,, 1 H 18 (2S,5R)- N-(6-
(300 dmeDNSOJD@)lS 152,468 366)ad( +)
et szrbo&arﬁxw r ol [ 4985357 Haptmoxy{ 1, 5- ppm 1.20 - 1.55
(m 2 H) car bopa/icatiep B2 t4xy- 1, 5-
-4.15 (m, 3 H) 4.32 (ddd,
J=15.78,5.51,2.07 Hz, 4
H) 6.82 (s, 1 H) 7.10 (d,
J=9.04 Hz, 1 H) 8.12 (s, 1
H)8.15-8.24 (m, 1 H)
8.70 (d, J=2.45 Hz, 1 H)
9.91 (s, 1 H)
2.5,5R)-N-(2- 400 MHz, DMSO-D6) & | 445 (S)-(+) ethyl-2-pyrrolidone-5-
1 E:yanocfuinélin—& ;pm 1.08 - 1.35 (m, 1 H) carboxylate; 2- cyanoquirt{olui-
yD)-5-[(2,3- 1.36 - 1.61 (m, 1 H) 1.86 8-yl tnﬂuoromethalfesud gnsa e
dihydro[1,4]dioxi | - 2.14 (m, 2 H) 2.30 - (WO 2004002992); an3 3=
no[2,3-clpyridin- | 2.42 (m, 1 H) 2.43 - 2.49 dihydro[1,4]dioxino[2, .
7- (m, 1 H)2.97-3.12(m, 1 c]pyridine-7-carbaldehyde
ylmethyl)amino] | H)3.19(d, 1 H)3.28 -
piperidine-2- 3.37 (m, 1 H) 3.70 - 3.76
carboxamide (s,2 H)4.24 - 432 (m, 2

H) 4.32 - 4.38 (m, 2 H)
777 - 7.84 (m, 2 H) 8.01
-8.05 (m, 1 H) 8.14 (4,
J=8.34 Hz, 1 H) 8.70 (d,
J=8.59 Hz, 1 H) 8.77 -
8.89 (m, 1 H) 10.72 -
10.85 (m, 1 H)




napht hyridin-4- 1.89 - 2.07 (m J22.51,
napht hyridin-4-yl yl)-5-{[(3-0x0- 13.66 Hz, 2 H 2.31
WO 2a06i123900r onet hanesul f onat e; 3- 3, 4- di hydr o- 2PET/&B2B6/001889
(m 1 H 3.04 - 3.20 oxo-3,4-di hydro-2H pyrido[ 3, 2-
(m J=10.36 Hz, 1 H) pyrido[3,2-b][1,4]oxazine-6-
b][1, 4] oxazin-6- 3.72 (s, z.H 4.04 (s, 3 H)
car bal dehyde vyl)nmethyl]am no 4.41 (d, J=5.65 Hz, 1 H)
}piperidine-2- 4.60 (s, 3 H 7.04 (d, carboxam de
J=8.10 Hz, 1 H 7.25 - 7.37 (m 2 H) 8.26 (d, J=9.04
Hz, 1 H 8.36 (d, J=5.09 Hz, 1 H 8.67 (d, J=4.90
Hz, 1 H 11.04 (s, 1 H 11.19 (s, 1 19 (2S,5R)-5-

ExambﬁOD MidmmpobhSO-|D6) S'BBRIK S) - (+) ES SM
et hyl - 2-pyrrol i{done-5- (benzyl amMMe)'Nt ppm 1. 26 -

151. 4BQRISP)-N-(H) cla@boMykat e; 6- mef HGxy- 1| 6)-(+) methyl-2-pyrrolidone-
( 6- peyeimgyiyelih; - | CHIAROFORMBB)  m | 1 H) 1| Harboxylate; 2-
naphtIhgH®@4i n- 4-\yipm I34phehprildDnr 4- - 2 13% qapigeling ﬂ]il}

2. 58di frol hdldiordr | Wréﬂéiﬂhdﬂ@&?ﬁ bnat e; voromethanesultonate; 2,3-
yl ) pF ?‘FJBYI?Pé“ rg (m J=9 d )f)d:o[l ,4]dioxino[2,3-

ben 7%1| d ar ?ﬁ}f éo_b 3 33 c]p%idgxﬁ 7<carba1%ehyde
H) 3y§;ir (d, J=b.78 Hz, 1

H 7 g%b‘z& e(m5 gl 85 Hz, |1 H 8.44 (d,
J=4 )Hz, 1lH 11.13 s, 1
H WD 2006/ 12597 gg 001 B89 -72 Exanple 20
(4R)-4- [(2, 3-d| h¥ g??hy# di oxi no [2)3-c]
pyridin-7-yl met hyse @iz Apq. 13-(&}1(6 met hoxy- 1, 5-

napht hyri di n- 4- yl)8.10-(/es. 34ty d¢
H) 8.92 (d, J=7.58 Hz, 1
H) 10.70 (s, 1 H)

A\1”4

16 (2R,58)-5-[(2,3- | (400 MHz, 451 (R)-(+)-methyl-2-pyrrolidone-
dihydro[1,4]dioxi | CHLOROFORM-D) & 5-carboxylate; 6-methoxy-1,5-
no[2,3-cJpyridin- | ppm 1.37 - 1.53 (m, 1 H) naphthyridin-4-yl
7- 1.65 -1.78 (m, 1 H) 2.02 trifluoromethanesulfonate; 2,3-
ylmethyl)amino]- | -2.13 (m, 1 H) 2.18 - dihydro[1,4]dioxino(2,3-
N-(6-methoxy- 2,28 (m, 1 H)2.56 -2.71 c]pyridine-7-carbaldehyde

1,5-naphthyridin- | (m, 2 H) 3.30 (d, J=9.35
4-yDpiperidine-2- | Hz, 1 H) 3.49 (dd,
carboxamide J=9.47,3.66 Hz, 1 H)
3.77 -3.89 (m, 2 H) 4.10
(s,3H) 424 -4.38 (m, 4
H)6.82 (s, 1 H) 7.14 (d,
J=9.09 Hz, 1 H) 8.12 (s, 1
H) 8.20 (d, /=9.09 Hz, 1
H) 8.49 (d, /=5.05 Hz, 1
H) 8.69 (d, /=5.05 Hz, 1
H) 10.99 (s, L H)




O Chiral H~""" Ol O NN HNo0o M HN 5 To0 a
sol ution of N-tert-butoxycarbonyl

W@ 2RpAZf{ 2, 3- di hydr o[ 1, 4] di oxi no[ 2, 3-c] pyri di PETGB2006/001889
yl met hyl ) am no] - N- ( 6- met hoxy- |, 5- napht hyri di n-4-yl)-L-
prolinam de in CH2C12 (3 nL) was added TFA (2 nl).
After 15 mnutes at room yenperature, the reaction was
concentrated. The residue was purified by Glson (A
0.1% TFA/water; B: 0.1% TFA/ acetonitrile). The desired
10 fractions were collected, concentrated slightly,
neutralized with Na2CO3 (s) and extracted with twce
with ethyl acetate. The organic solution was washed

Exampié t{h Gpmpemddr { ed (NIPSOR), filite®8d |and concS&Mrat ed
tolyield 30 ng! 1H NMR (300 NMHA (lvmpmcrcpmm S_ppm

17 2. |@2S5R»582.3¢ m (30MHz2 91 - 3. (% Qm 1 (E)(H) ethyiyd-pyrrofidopg-5-
(m dhy: -13 39 §HLQR ORMY §( g 2 H 4° oyvgtte mﬂj]ony 5-
4 1 enzo 0%y 6— §60 H?Z 211 @3111 2 ) 37 (m maoiﬂ-é 43

e D %1 .| J=8. 8t i %@egﬂfi’&i‘ts 23
51 -

o _E

(

et o (?‘];t%’gf 4 nzdglowe 6-
h d'

B! ?d(’ (§7 “H041. 74 (4T
bodamide nlt r3 dat es” flor Exanpl e 20 vvere
pared as fo plger medi at e |32:
ert - but OXyCd@b@&yiH)ms (s, 3 H) o
) - 4- [ (2, 3- di bydspd ) éitediemsi o] 2, 3- g] pyri di n-
| met hyl ) ami noh,-3NH)(7613 e tHpooay - |1,
apht hyri di n{ #zyl i)-4.18d, g+9.0dam de To |a sol ution of
) - 4-[ (2, 3- dif Bizdir @) 814743,d7630 N[ 2, 3- c]ijpyri di n-7-yl met h
am no] -1 - (383-1 3 &FtEyEbR anoyl ) - U- prol i nani de
(130 ng) in di oklén]eﬂ)(lvﬂwﬁr@)lﬁkre added [Pd2(dba) 3 (20 ng

— NN =
~ o< g~ o $T

18yas| @YadsEy by GUBEZ Hyg

25 n\ BLNAP 2% nmg )
6%? I%é 0 théE %%) érpyrroildone-s-

bef |JPEORY ( ht hyr|i methoxy-1,5-
t ?I f%% %{Ehar i%gég? %%% ﬁg) . y[”} rc)ril)rrit1 al?y s%ﬁate 3.
heat e by Mer ¢ 2 20125 Q). T}S 'M&;H{%

d"ar' d drnah }({1\5} et ; JH Bloxazine-6-

ﬁ; wat er . NEddS. 8

SO' xé&%% cqllges & )74.%6\@(?% Wi t h brli Agelddiied
(Na 2006/ 1259/ 2GNH582006/ 001889 - - -73
fil t}@[pe@hl@m:l Ccd l),(l‘,@t@?,ﬁ§$d4(d'|'hl s| resi due was purified
by fdabstantider omat/eg ey Wiseng a
7.37 (m, 2 H) 8.26 (d,
J=9.04 Hz, 1 H) 8.36 (d,
J=5.09 Hz, 1 H) 8.67 (d,
J=4.90 Hz, 1 H) 11.04 (s,
1H)11.19 (s, 1 H)

19 (28.5R)-5~ (300 MHz, DMSO-D6) & | 392 (S)-(+) ethyl-2-pyrrolidone-5-
(benzylamino)-N- | ppm 1.26 - 1.44 (m, 1 H) carboxylate; 6-methoxy-1,5-
(6-methoxy-1,5- | 1.45-1.63 (m, 1 H) 1.92 naphthyridin-4-yl
naphthyridin-4- -2.15(m,2H)2.58 (s, 2 trifluoromethanesulfonate;
ylpiperidine-2- | H) 3.12 - 3.30 (m, J=9.23 benzaldehyde -
carboxamide Hz,2H)3.33-3.54 (m, 2

H) 3.81 (s, 2 H) 4.10 (s, 3
H) 7.30 (d, J=6.78 Hz, 1
H) 7.33 - 7.49 (m, 5 H)
8.33 (d, /=8.85 Hz, 1 H)
8.4 (d, J=4.90 Hz, 1 H)
8.74 (d, J=4.90 Hz, 1 H)
11.13 (s, 1 H)
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Fl ashMaster TM yi el ding 180 ng. ES (M+Na) += 537. 5
I nternmedi ate 33:

W@ 2RpAZf{ 2, 3- di hydr o[ 1, 4] di oxi no[ 2, 3-c] pyri di PETGBRIBN01889

hyl )am no] - 1- (3, 3-di nmet hyl but anoyl ) - L-prolinamn de To
a sol ution of

(4R)-1-(tert-butoxycarboreyl)-4-[(2,3-di hydro[ 1, 4] di oxi
no[ 2, 3-c] pyridin- 7-ylnethyl)am no]-L-proline (2.4 Q)
in DMF (50 nL) were added amonium chloride (2 Qg),
EDC (2.0 g) and HOAT (0.56 g). After stirring

overni ght at room tenpemgjieit®, the reaction was 10

diluted with ethyl acetate and water. qﬁ% eﬁ{d% 1,5-
(4R)H42e3-dihpdrogiot] Hisstne 2, el yeidin: rpkmetyd)agning s (6-m oKy

ethyl acetate. iﬂﬁgl famA-98d - plrommnmesol ut| on was dried

(Na2SO4), fil e and concentr at ed. ‘s resi due was

purified by fl ash c rorrat ography u |n8 2 FIl ashMast er TM

yielding 1.1 g. += ternedlate 34:
(4R) - 1- (ter bL,q ox c d| hydr o[ 1, 4] di oxi
nof 2, 3- ér di Ny methy )am ho]-L-proline To a

sol uti on 1- utyI 2- et hyl
(28 4R) - 4 [(2 3- d| ydro[ 1, 4] di oxi no[ 2, 3-c] pyri di n-
7-yl met hyl ) am no] pyrrol i di ne-1, 2-di carboxylate (2.5
Tl B ek vutsmstinbangl (45 035 o Sl AL T

ylmethyﬁgglgg]d]%k\l%%nle le%l;{nﬁ 6%]%& ddm- 85 h%hn%&e Mot en,83 WA was

e residue was
added TF‘X "("PQL 1t £ffer!1 6 REAIIECH yOdm temperetutea the Ireacdorcwassragentrited. gHe

(2 = I.n
residue Wa§ Mlg%b%qaﬂs’fnt(‘gb ¢ 1'6%5%/ ?C‘i‘rgt {)I?? %ﬁac}%ﬁlﬁl—l al“he desued
fractionSHy Y @81Rcled Jer)ﬂc]gnﬁ’dt&iﬁlighg}g nButga]hpt}dWJﬁl NaxZOy (spren cted with
twice Wgﬂtgﬁlag%;}g )C,)Tllleglrgiag\{wﬁmoh %V%g wgs)ﬁgcll tﬁ bt%?e ﬁhectp(ll\lldggdw fi‘PtEred
and conée%ﬁat%@oﬁel@% pgpyrrolidine-1,2-di carboxyl ate (3 9)

c )3 repR - He 2805 dey e ' ™

' BMVK BYeMSIz1CUT-QREFORHM-D) 3 resy ey Ardehyde
so0-sGR IR A BT S50 )G LS e acalets 7 o
J—13.09The3$lzl4JHD 66 OsalsH&ﬁdgl(@d—S\%Hﬁ laﬂ)ﬁ:%? {%1 3&&“1 l(lahéé%gﬁél

(1.0 t [ ,atH oom t enperat ure
H) 8506&@42 ﬁ% ﬁ%’z\?ISH?ﬁgéegdééﬁ ?%ﬁz \‘j\llalg)rlgo?gsent r)at ed. The residue

wagMaise3ved in ethyl acetate, washed with NaHCO8 30

(sat'd sin) and brine, dried (Na2SO4), filtered and

concentrated. The residue was qg)url fied by fI ash

ahé hrsinedjatephyExapipig et SEorpd af @llows: 2. 5 g. WO
2006/ 125974 PCT/ GB2006/ 001889 -74 ES (M+H) += 394,

Exanpl e 231830 butoxycarbonyl (4R)-4-[(2,3-dihydro[1,4]dioxino[2,3-c]pyridin-
7-ylmethyl)amino]-N-(6-methoxy-1 ,5-naphthyridin-4-y1)-L-prolinamide

To a solution of (4R)—4-[(2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7-y1methy1)amino]-1-
(3.3 -dimethylbutanoyl)-L-prolinamide (130 mg) in dioxane (4 mL) were added Pdy(dba); (20 mg
g), BINAP 25 mg g), and CsCO3 (50 mg). The mixture was degassed by bubbling Ny(g) into the
solution before adding 6-methoxy-1,5-naphthyridin-4-y1 trifluoromethanesulfonate (120 mg).
The mixture was heated by microwave (2 hours, 125 °C). The mixture was diluted with

ethylacetate and water. The organic solution was collected, washed with brine, dried (Na;SO4),



10

15

20

25

30

The foll ow ng conmpounds were synthesized in an
anal ogous nethod to Exanple 20 5 involving
wo nicenezwdi at e 33 and appropriate Aryl trifl at ePCGBR@6H01889
of Internediate 32 Aryl triflate: O AL-NN, [/ O
Exanpl e Conpound 1H NVMR ES Ar SM MtH + 21 (4R)- N-( 2-

(300 MHz, 431 2-cyanoqui ngki n- 8-yl

cyanoqui nol i n-8-yl)- CHLOROFORM D) S
trifluoronethanesul fonate 4-[(2,3- ppm2.05 - 2.31
(m 2 H dihydro[1,4]dioxino[2 3.01 - 3.09 (m J=4.33

filtered q%d% xﬁc%{n!)rag({;#’] 'rll‘l’gl]s {s‘ﬁi ?_Igv %{315%169 8%112%1 ijon{a gﬁ)]phy using a

FlasmvmuefTP‘nmmmgla)rﬁg (s, 2 H) 4.16 - 4.25 (m 1 4.24 -

4_/532@4 H)679(s 1 H 7.54 (d, J697Hz 1 H
(|n2H)811(sl H 8.28 (d, J848Hz 1
8.92 (d, J=9.04 Hz, 11.65 (s, 1

RRPRAA S P FE8S) %ﬁé?ﬁiwflpa@é%ﬁ%?ﬁ@ ik}

(3,3- dlﬁleﬁlb'l]bﬁfaﬁe}ﬁ)-L{ﬂ)rd’lmdmﬂE 1, 4] di oxi no[ 2 CHLOROFCORM D) S

e A T R
7-ylmethyl)amino]-L-proline (2.4 g) in DMF (50 mL) were added ammonium chloride (2 g),
EDC (2.0 g) and HOAT (0.56 g). After stirring overnight at room temperature, the reaction was
diluted with ethyl acetate and water. The aqueous layer was collected and extracted six times
with ethyl acetate. The combined organic solution was dried (Na;SO,), filtered and concentrated.
This residue was purified by flash chromatography using a FlashMaster™ yielding 1.1 g.

ES (M+H)*=379.

Intermediate 34: (4R)-1-(tert-butoxycarbonyl)-4-[(2,3-dihydro[1,4]dioxino[2,3-
clpyridin-7-ylmethyl)amino]-L-proline

To a solution of 1-fert-butyl 2-methyl (25,4R)-4-[(2,3-dihydro[1,4]dioxino[2,3-c]pyridin-
7-ylmethyl)amino]pyrrolidine-1,2-dicarboxylate (2.5 g) in THF (45 mL), methanol (5 mL) and
water (2 mL) was added 2N lithium hydroxide (5 mL). The mixture was heated for 1 2 hours at
40°C. The residue was evaporated repeatedly with methanol to constant weight (2.4 g).

ES (M+H)"=380.

Intermediate 35: To a solution of 1-fert-butyl 2-methyl (25,4R)-4-[(2,3-
dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]pyrrolidine- 1,2-dicarboxylate

A solution of 1-terz-butyl 2-methyl (25,4R)-4-aminopyrrolidine-1,2-dicarboxylate (3 g)
and 2,3-dihydro[1,4]dioxino[2,3-c]pyridine-7-carbaldehyde (2.15 g) in methanol (50 mL) with 3
A molecular sieves powder (0.58 g) was heated at 80 °C for 1 hour. The solution was chilled
with an ice bath and NaCNBH; (1.0 g) was added. After stirring at room temperature overnight,
the reaction was concentrated. The residue was dissolved in ethylacetate, washed with NaHCOs3
(sat’d soln) and brine, dried (Na,SOy), filtered and concentrated. The residue was purified by flash
chromatography using an ISCO yielding 2.5 g.



yl met hyl )am no] -N- 2. 49 -
(WW02006002047)

2.60 (m 1 H 3.05
(8-fluoro-6- (dd, J=13.14, 4.80 Hz, 1

woreaohox3pqui nolin-4- H 3.46 - 3.55 (m 1 H) PCT/GB2006/001889
yl)-L-prolinamde 3.62 - 3.7 (m 1 H 3.92 - 3.98
(m 3 H 4.01- 4.07(m 2H 4.25 - 4.36 (m 4 H)
4.39 - 4.49 (m 1 H) 6.84y(s, 1 H 6.93 (s, 1
7.10-7.17 (m 1H) 8.11 (s, 1 H 8.31 (d, J=4.80 Hz,
1 H 870 (d, J=5.05Hz, 1 H 10.76 (br. s, 1 H 23

(4R) N-(6 cyano-1,7- (400 MHz, 432 Internediate 36
'n?ME 4- yI) 4- CHLCRC]:CRMD) 8 [(2 3- ppm 2. 27
di hydro[ 1, 4]d| oxino[2 2.50 (m 1 H)

305(m1 30]pyr|d|n7 356-365(m 1 H)
yl met hyl') am no] L- 3 m 1 3.97
prolinamde (m 1 Xb‘?pl%s%?i (d, 1 H 4.16 - 4.26

(The fdlldv)ing ébnﬂ%unds%eﬂ&sy@meﬁwdéln mbana(dgpuméthodio Faple 20

5 involv1(11_1|)§ ’Int%irﬁﬁz(iigt:e ég a%@%pp%gﬂg—?agfrylﬁﬁxﬂgti m’_B]l Zéxﬂ%iém ]ai %? Aryq

triflatet Nt er medi ate 36: 6-cyan-1, 7- napht hyrl di n- 4-yl

trifluoromethanesul f%nat e 2-Cyano-5-am nopyridi ne
(5.0 g), 2,2-dinethyl1,3-di oxane-4, 6-dione (7.25 Q)
and 5 triethyl omrihwe e (6.9 m) were refluxed in
ethanol (75 nL) for 1. . This m xture was
cooled in an ice bath and filt cand dried to give
product (89% . N___ /7
o)
Example Compound "H NMR ES Ar SM
(M+H)*
21 (4R)-N-(2- (300 MHz, 431 2-cyanoquinolin-8-yl

cyanoquinolin-8-yl)-
4-[(2,3-
dihydro[1,4]dioxino[2
,3-c]pyridin-7-
ylmethyl)amino]-L-
prolinamide

CHLOROFORM-D) 8
ppm 2.05-2.31 (m, 2 H)
3.01-3.09 (m, J=4.33
Hz, 1 H)3.09-3.16 (m, 1
H)3.33-3.43 (m, 1 H)
3.77(s,2H)4.16-4.25
(m, 1 H)4.24 - 4.35 (m, 4
H) 6.79 (s, 1 H) 7.54 (d,
J=6.97 Hz, 1 H) 7.63 -
7.77 (m, 2 H) 8.11 (s, 1
H) 8.28 (d, /=8.48 Hz, 1
H) 8.92(d, /=9.04 Hz, 1
H) 11.65(s, 1 H)

trifluoromethanesulfonate
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wOorRevet1z2®74 The mi xture was cool ed to room t enpeP@Er/GB2006/001889
added and the resulting mxture

The product (8.0 g) was then added to refl uxi ng phenyl

ether (75 nL) in

and di et hyl ethe

smal | portions

r was

and sti

rred for 5

was filtered. The solids were suspended in ethyl

acet at e,

2006/ 125974 PCT/

GB2006/ 001889

filtered 10 and-®gtied to give product,
6- Cyano- 6- hydroxy-[1, 7] -napht hyri dine (761 ng).
-76

WO

6- Cyano- 6- hydroxy-[1, 7] - napht hyri dine (700 ng) was

added to cool ed
by 2,6-1utidine

nmet hyl ene

(0. 813 m), DMAP

chloride (70 niL),

(70 ng

f ol | oned
and trifluore

Exampl

t ha®spbdndni c

stlirred at QOC f

anhydrHAIRO. 841 ni¥S T
MY

2 hours. T

ne m xtA™Mwas

m v+||r

22

pqutRd-liZ3t o sat u

we Sifhe

fi|%@lpgg%n%79q
(- ?
E}%ngﬁ‘%&gié

} am no) net hyl ]
, 4] oxazi n- 3(47
(28,58)-2-[2-(3-
JethylT- 5- { [(
4] oxazi n- 6-yl
138 g) in net
fl uoroacetic

nperature, the
sidue wa

I\?OH

ace

siihedrolhidipxipi2neCHIPRRPRM D) 8

S nurlf

r@8BYHamoni um c

ks }%%*'

53823 3f41§ﬁlrpﬂ)659"i‘9t
2&&(@%&@;1&&53 Ra6b]
30m Qg 439- a45@, ut
Hy&84(s,8-HyestoBh G Y -
BHPX 0037, W-(ali hir ¢
Bt Gyl BB b} pi ¢
1%49‘59@201111})8( 10dé
2 75605 (52, i) 10.74¢ t ¢
(Eget Hbn was con

Lad by 'Flaoh 1

1Idp4de
sodi um $

cation
gave th

hoxy- |

i on of
1, 5- naf
- 2H pyr
eridin-

r 2 hg
centrat

L “ul \4 Vvuo

(H? s umdhn-4-y1
%ethanesulfcfnate

captloned

| 5- napht hyri di n

tert-butyl
ht hyri di n- 4-yl
i do[ 3, 2-Db]
| - carboxyl ate

(3 nm.) was added

urs at
ed. The

room

23

445%2 e

o

7.04 (d
35 (d, J=8. 08
B2 (s, 1 H 11.
ernedi ate 37:

ALY

Int

ethyl ] - 5-

K;&,(m[g g

5, 5S) - 2- [ 2- (3-f
{ [(

AITT LY

ZQ7FE49anEuD85$1
18, 18) 7.2 ) HES
t8e22t- 836 (ny 1 H) 8.51
[(MefgalRaizkrrY L)
35,88 996 Gl FORY dr

|4] oxazi n-6-yl)

.05-2.15

-1, 5- nap

blluﬁ_llz.l

.48 (m

1H
5- 3. 25(
107 (s,
8 (d, J
(d, J=
(M'|'H)+:

—

p- 2H py
eridin-

yoy I g
it a%dl&?§6
1H 1.81 -
(m 1

m 2H) 3. 28- 3. 38
3 H 4.63 (s,
=9.09 Hz, 1 H)
9.09 Hz, 1 H)
167,

ht hyri di n- 4-
[i do[ 3, 2- b]
- 25

iz hi -46ddDpi p

solution of tert

car hm(yl ate To

it
LA%AY yl

(2S, 55) - 5-ami no- 2- [ 2- (3-fl uor o- 6- net hoxy- 1, 5- napht hyr i
%Ekn‘hedlxle)sgt %{é%d&tpﬁhaﬂt@ﬁd& mﬂrubm«)yémmnemmatg) in

met hanol

wer e
2-Cyano-5-aminopyridine (5.0 g), 2,2- d1methy1-1 3- 1oxane-

dded 3-0

AP é/ glone (27%5 g) and

triethyl orthoformate (6.9 mL) were refluxed in ethanol (75 mL) for 1.5 hours. This mixture was

cooled in an ice bath and filtered and dried to give product (89%).

The product (8.0 g) was then added to refluxing phenyl ether (75 mL) in small portions

and stirred for 5 minutes. The mixture was cooled to room temperature and diethyl ether was

added and the resulting mixture was filtered. The solids were suspended in ethyl acetate, filtered

and dried to give product, 6-Cyano-6-hydroxy-[1,7]-naphthyridine (761 mg).
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pyrido[ 3, 2-b] [ 1, 4] oxazi ne- 6- car bal dehyde (68 ng) and 3
A nol ecul ar sieves powder (75 ng) was heated at 80 C
w0 o006/12390ur . The solution was chilled with an PCEGBa106/001889
and NaCNBH3 (40 ngy) 30 was added. After stirring at
rt. overnight, the reaction was concentrated. The
resi due was WO 2006/ 125974¢PCT/ GB2006/ 001889 - 77
di ssol ved in ethylacetate, washed with NaHCO3 (sat'd

sln) and brine, dried (Na2SO4), filtered and
concentrated. The residue was purified by flash

h ' . i

CASSESOGEIR S AR AT Y 0l o e
chloridé 28,1B1S), fdftoerad byo2,8-iRdine30.81 LmEy TBM AR (Horg)-and gifluoro
methar@%*l%%{gé%ﬁyg# é)_f%é‘rl Hﬁb;}f hJ IRIX Te \Iﬂgsl s%?re&' atPE k%or)ﬁyho%l;s(:“TheTl‘%sd'i'tmg
mlxturé B %ﬁkd%t?ﬁétdﬁte& a{nﬁm((jlﬁnf dhulmrde sﬁ.ulﬁmi; fvashyd djth brisg dtid/over

in e i peri dine-1-carbaq

sodiumyl W IR Ao a SRR RPN b By el n
hexane?%&lzelme)c aptishelioryshund 20 After stirring overnight,

e reac i on was degasse and filtered 10 t hr ough

cellte to yi eId 0.26 g. ES (M+H) += 405. Internedi ate
tert-buty Example 24

0‘72 ﬁiég%ﬂ ?-g%z-hﬁ?l}orl)‘?lgéx}llétgo%# 18! n‘&pﬁth?@ 9%%1?%hyilgﬁ‘q’_egméﬁlﬂ i

sol ut i onyllamih®miethyl]t2H-pyrido[3,2-b][1 4]oxaz1n-3(4H)-one

S, 5R) -2-[2-(3-f1I dins Ao o
R s L T e o R
5- {[(3Joﬁonpltdiyymquiyhdxr[B dé)][(l&]mﬂa)meﬁ-yl}jn@mm@o}gg@éﬂnea EA

ey S5 R BFA S S hH AR AR oty e

2 hourfBf Oyth @ditpecdlre theieaction shae cbmn:lttiateﬂlammi‘mwasd)ugﬁpg byafiash

brine, dried filtered and concentrated. The
10 nlL) and sodi um azi de
chromatggrapiey swgsan&é@@ ‘%‘zﬁ d sodi d

(UH ﬁﬁﬁggcm@mﬁebm -bY) Fpgih @waveas«gm, NHROBT - 248 (B0 ) 1.81 -

| ut ed th t | t .
192 (TEHo GAn P85 okl B whd> 11 Lk tar, 2 Ak ddDa T 204, 11D
271 -?%;ﬁlai 2@9' %mﬁ 1) NabC85 andh fqn PE, 3. w(ngd H)3.71 - 3.82 (m,
| tered, and concentrated. 4 gg%g%sv(\ﬁlj_g 08
AT 4630611 BRROL K b OBF ARy GO0 Ha
| — st
%‘3%33\%‘?9 §)glézglili 8823? IHV?J%&%(S& Iéet hoxy- 1, 5- napht hyr i
dER(M-HY E#6t. hy | ] pi peri di ne- 1- car boxyl ate (ES ( M-H) +=

431), 85 ng of tert-butyl (2S,5R)-5-azido-2-[2 25 (3
- f1 uor o- 6- net hoxy-

1,5
- hatphbéniate 37 rrerbyty) @S159)-253-Fefvatp-fanethoxyd s ppkipyrdia-4-
idine-1-
e B AR e
carbohylht]a 3, 4- d| hydr opyri di ne- 1( 2H) - car boxyl at e.

(WSS ters-buty! (2S,5S)-5-amino-2-[2-(3-ﬂuoro-6-methoxy-1,5-naphthyridin—4—
yl)ethyl]piperidine-1-carboxylate (0.13 g) in methanol (5 mlL) were added 3-oxo-3,4-dihydro-2H-
pyrido[3,2-b][1,4]oxazine-6-carbaldehyde (68 mg) and 3 A molecular sieves powder (75 mg)
was heated at 80 °C for 1 hour. The solution was chilled with an ice bath and NaCNBH; (40 mg)

was added. After stirring at rt. overnight, the reaction was concentrated. The residue was
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WD 2006/ 125974 PCT/ GB2006/ 001889 -78 | nternedi ate 40:

tert-butyl
W@ 2868897L- [ 2- (3-f | uor 0- 6- met hoxy- 1, 5- napht hyr Pdi/6B2606/001889
yl)ethyl]-5-hydroxypip eridine- | -carboxylate To a

solution of tert-butyl

(2S,5R) -5-{[tent-butyl (dimethyl)silyl]oxy}-2-[2-(3-flu
oro-6 5

met hoxy- 1, 5-napht hyri di n-4-yl ) et hyl ] pi peri di ne-I-carbo
xyI ate (2 59g) in THE (30 nL) was added 1 M

dlssolvg e}é:efa {'énv%asheéﬁv tL #J%ﬁbgé(é&sg%ﬁd l;rﬁle na:r)ed g@%?@?gt %1('cjefred and

Irrlng overn n was con
concenfrhted.rBsirekithe was puiuﬁt&l(bbl\ﬂash dhronestbgyiphy esiag an ISUEsYieldingiOt14 g,

&%Z@g atg% solution of NaHCO3 and brine, dried
gl}) il tered and concentrated. The residue was
purlfl ed by flash chromatography using an | SCO

TSR AL B TS 0. B O Skl M1

naphthﬁzﬁ&nal%)l)eﬁw{]bipenidmdaLl-bgtboﬁmamet hyI )SI I yI ]oxy}-2-[2-(3-flu

B8 pLRE A TS B e
yl)ethyﬁ]%iﬁﬁﬁﬁhcii ~chifbbeylite (0B 1yd) (linmbbduy (4 mL) Wbﬂe ‘aﬁde]ﬂ 8% K’@I e,

zusr, Hipe S R o B MBI 05 YRS s AR g lered

through @8Ry R4/i@nd.26lae resulting reaction m xture was stirred

at t erature for 1 hour. The reaction m xture
(rl\g“b‘\*/rgé ggg)wlth foil and 3 MK3P04 (2.2 nL) was added
foll owed by 8-

Cioferpisding 357 e g PR S R Lot igtiony- oS- hidin-
4y1)et59|1§;;g€(rmﬁ{émgaﬂg&yg& g) was added. After stl rr| ng

overni t he sol ution was i luted

ol T e RPN & Ot BE DS P4
yl)ethyNR 5B o b Bitinea - caﬂfokﬁgte g(b\@(zé%)nethyfehé £126:2% (8R1) at 0 °C were

concentrated yieldin (0 520.
added DAEA (Qr2QmEp én(ﬁ ethqngftgﬁogy} ]%rlde (0.30 mL). After 2 hours, the reaction was

dllutec( ‘gfﬁa &Bahyféne{ th&de: Pashyd W N@Hb@g edd sy Ardd DA, d@re& WS@DP e

di ne- carbox late To a suy§§n3|on of Zn dust

ﬁltereq ! c‘@ecqglyraﬁeﬁ ThHEeS(dlle wandiysolysd inlaME| 1Qmilo eshrofimazidegl 35 g)

heated'gif)mwrom@e e X St WCC PRd Qtkrid ths @NutddCRitDRdth BR€th lacetate
l'alum nium (6.5 nL) was added, The ice ba

The ongarjc scénwémaﬁlépcteﬁewa‘sb%fbwlbﬁsa@v@ﬁd talon CANBHER: ARt ‘@W dried
(NaZSé%i it e%# ?ﬁ‘a cddE 4 xRt 113551[9 vas é)a.ﬁrt & BySRish blﬁGm%@raphy usmg an

or an |t|ona 15 a i ofial before it
ISCO ypigtshingdD. 3 g bf zari- bnb'é(%éShSamdo -3(2(flporptpethoxy-1 5-naphthyr1d1n -4-

yl)eth§1%ﬂaﬁ§ @neq %agﬁr fateﬁﬂg g&d%g HIgftS ;‘)y kg &g?{@rﬂa&é}l ﬁ% 5‘%5%&3' LR[2-

(- ﬂuﬂd@ﬁd@thmlei H@Hﬁo'tmdsl 4- Ylbwlyi]h)mﬁngmmgaﬂbp*}tlm i MBI L),

and 1%@%&%@}? g%l?gg@ (f.’» flulbxroaé g‘w%}? 9,9 q!aﬂ‘l‘ﬁéﬁ‘]dﬁl 4-yDethyl]-3,4-

dihydropyridine-1(2H)-carboxylate.
ES (M+H)*=388.
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-79 was quenched with a saturated sol ution of NaHCO3

and ethyl acetate. The organic solution was coll ected,
wor®haeson t h NaHCO3 (sat'd spin) and brine, drP@dGB2006/001889

(Na2SO4), filtered and concentrated. The residue was

purified by flash chromatography using an | SCO

chromat ogr aphy system yiegding 2.23 g. 5 ES (MH) +=

342. Internediate 43: tert-butyl

(2R 5R)-5-{[tert-butyl (di nethyl)silyl]oxy}-2-

fornyl pi peri di ne-1-carboxyl ate To a sol ution of

tert-butyl

(2R 5R)-5-{[tert-butyl (di nethyl)silyl]ox %’ 2 10

(Liegein exiyterave Aty €35, )12l 2 Isdambcﬁxwtao@-{ -ngphifyyridip-4-

ne, ch m.) was added Dess-Martin
Yl)ethyggl?%mxﬁglﬁgl nieﬁi farb§xy?%f ter 2 hours at room
tRnRehabnoRrertbgl (2&5’&20450{|ﬁtemx/é>styﬁdimﬂﬂe’¢b511moﬂh} -Abd- E%zﬂlem@r@

h a ur f
metho’%’nlldg B?H?’ﬁg“ ‘(.’i‘F‘FglgEt ﬁ&ﬂl’fle f I%F”?}g?tggj yé?lciﬁ ? (I;l% centr at e%ladded
1M teﬁébﬁf/ldmﬁ@nfuﬁm fluogide (FESAK)NG MLy ~ABdristirriify dveinightygleti raactionyas
tert

concen(crgtﬁd 5%3 %mﬁet\g?stdmﬁﬁltvgc} 161 gth%afzﬁatla )Was ed] \T1th a .jlatuéated solution of

NatrCOhy sy, Mg, p0pefiltaedrnd J:exmantmnedy |Tane eesifive swaspirifiel by flash
of 1-tert-bu

ChromftQ@a@Pé)us’@g{‘f‘ %%(JI:Q ZWQW%/%T&P%SWF?I)}%@% }'ox%} pi peri di ne-
i) Hoa«: bossyl ate (9.4 g) in THE (100 nl) in an ice
bath was added 1 M LAH (24 nL) via an 20 addition
funnel. After stirring for 1 hour after addition, the

rﬁl@&tdeaﬁtéhﬂs 1 butyle(ds BR)- h{wrhwta@emmmmsﬂaﬂdxyq t2eRe( horo-6-
anj ¢ sol olntgvvas col | ect ed,

methomé,ﬁ@apwwna“ §’9Ft3}?’12\1%3?51dm§011 ‘fﬁ‘f f NaHCO8 and bri ne,
dfé @Q)h(tﬁlﬁ%@@%—bu 1 (izR SR)%i{B&Pﬂblﬁ?l(ﬂiﬁﬁthyk)ﬁbﬂow}él—vinyiglperldme-

1- carbomézptp ?%Qﬂ g)lin %Hgt( (;,]nL QtFQ gZRyas ggée?l 0{5@ [ %EN%ES m]14) The ice bath

was re%H) od dfdi tﬁ@kﬁﬁﬁﬁ%ﬂeﬁdﬂoﬁ MR lv@@ Etirfﬂd@&robnﬁcﬂpﬁﬁnﬁcfmyl latue The
0 a solution 1-tert-but

reactigrRixBIR) W deyered Xy feibendd Mo 802(20% A wesaied felleye o &)

S n. hS n
bromd PR | S e o ‘Z‘?’S‘f OB s )mgm?,g v
degasmaeth sznd Rdekepp, @. 2§)g) HAHR r stugmg oy§hig 3 Isolutlon was
d11u’£e§l 8} dté ﬁ@%gé%%@ rv@dsﬂ«ﬂf wittg! &hﬁét&ﬂs%llutloﬁ Qf KBRS CAnd(b2ing)drie@ENa;SO04),

ter 12 hours, the reaction was diluted with
filteredetdhydneensrated il ding?2. 5‘80 2006/ 125974 PCT/ GB2006/ 001889

- 38 vrE)*= 520.

Intermediate 42: fert-butyl (2R,5R)-5-{[tert-butyl(dimethyD)silyl]oxy} -2-vinylpiperidine-
1-carboxylate

To a suspension of Zn dust (12.46 g) in THF (100 mL) was added diiodomethane (8 mL).
The mixture was cooled with an ice bath and trimethylaluminium (6.5 mL) was added. The ice
bath was removed and the reaction over time (approximately 15 minutes) became exothermic.
The reaction was stirred for an additional 15 additional before it was cooled with an ice bath and
tert-butyl (2R,5R)-5-{[tert-butyl(dimethyl)silylJoxy} -2-formylpiperidine-1-carboxylate (7.1 g) in
THF (60 mL) was added. After 6 hours, the slurry was filtered through a celite bed. The filtrate
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30

washed with 1 MHC, a saturated sol ution of NaHCO3

and brine, dried (Na2SO4), filtered and concentrated.
wab@enzirdue was purified by flash chromat ogr aptiyGB2100§01889

an |SCOvyielding 9.4 g ES (MtH) += 388 5 Exanpl es

25-37 The foll ow ng conpounds were synthesized in an

anal ogous nethod to Exampkg 24 involving Internediate

42 or it's enantionmer (prepared in a simlar nanner as

Internmediate 45 starting with

(R - (+) nethyl 2-pyrrolidone-5-carboxylate). The

v SRS RS GFSE AR KR MERMPLIL et

collected \dﬁhyd:kmﬂi Namm Q8 sokPardritrime, nmm aiaaSGJJ, ﬁltdredAmd KorqeRPated

The res%g@p @ur&f %E}Q é %éw% = bﬁ%ﬂ@ %H@ c}eg)j}la'&rgﬁphy system

yielding2.03 @no- 7- flﬁoro 2 dihydro[1,4]dioxin ppm1.49 - 1.74
t hoxy- 1, 5- napht hyridine o[2, 3-c]pyridin-7-
%SM”‘I;D 332 (m J=14.88 A dehyde 2, 3-
ylmethyl)-6-[2-(3- Hz, 2 2.00 - 2 17 (in,

AR ST o = v

formylgh érdﬁﬂ}flhéaﬁﬁﬂkyldten- 2.38 (m 1 H 3d11 - 3.26 4- (m 1
s rt P H S B R b 3,2
(hydrm%m%@hy@ erlduk&l 8arﬂ>&( le(t§g7 Aoy mBth$Rnd aﬂonhe&uﬁﬁnml-izas added

g 2H) WO 2006/ 125974
Dess-Maeh iee2 0B OB 8h AL 2 PER OB ASIRRSEIHE NEERRD E8s Eifted

with methylene chlorlde, washed with a saturated solution of NaHCOj3 and brine, dried (Na;SOs),

filtered and concentrated yielding (7.1 g).
ES (M+H)'= 344

Intermediate 44: tert-butyl (2R,5R)-5-{[tert-butyl(dimethyl)silyl]oxy}-2-
(hydroxymethyl)piperidine-1-carboxylate

To a solution of 1-fert-butyl 2-ethyl (2R,5R)-5-{[tert-butyl(dimethyl)silylJoxy} piperidine-
1,2-dicarboxylate (9.4 g) in THF (100 mL) in an ice bath was added 1 M LAH (24 mL) via an
addition funnel. After stirring for 1 hour after addition, the reaction was diluted with ethylacetate
and quenched with 1 N HCL. The organic solution was collected, washed with a saturated
solution of NaHCO3 and brine, dried (Na;SOy), filtered and concentrated yielding (7.2 g).

ES (M+H)"= 346,

Intermediate 45: 1-fert-butyl 2-ethyl (2R,5R)-5-{[tert-
butyl(dimethyl)silyl]oxy}piperidine-1,2-dicarboxylate

To a solution of 1-tert-butyl 2-ethyl (2R,5R)-5-hydroxypiperidine-1,2-dicarboxylate (12.4
g) (prepared similar to Intermediate 17 from (S)-(+) ethyl-2-pyrrolidone-5-carboxylate) in DMF
(95 mL) was added imidazole (3.1 g) and tBDMSCI (8.2 g). After stirring overnight, additional
tBDMSCI (2 g) was added. After 12 hours, the reaction was diluted with methylene chloride,



M+ + 26 (3S,6S)-6-[2-(3- (300 MHz, DVsO-D6) 6 473
Aryl : 8-brono-7-chl oro-2- chloro-6-nethoxy- ppm1l.57 -
wa2006/123974 met hoxy- 1, 5- napht hyri di ne 1, 5- napht PgT/GB2006/001889

J9.48, 9.48, 9.48 Hz, 2 Al dehyde: (2E)-3-(2,5-

4-yl)ethyl]-N- H) 1.80 - 2.15 (m 2 H)

di fl uor ophenyl ) acryl al dehggle [(2E)-3-(2,5- 2.22 -

2.38 (m 2 H 2.95 (FR2872164) difl uorophenyl)pro -

3.25 (m 2 H 3.25 p-2-en-1- 3.39 (m 2 H 3.47 -

3.58 yl]piperidin-3- (m 1 H 3.61 - 3.73 (m amne
Washedklwéﬁ% gl%:d gbh%ﬁ)n %@Naﬂggg; %'i%l Uf%ne_, &eh"}&\!ﬁsﬁﬁ filtered and
concentidthd7  Ther35idB6 (vmi pifjfied by zﬂ;ash. chmr@pgrmhy wsipg argIS§@ yiglding 9.4 g.

égl%f‘g&”é 8.78 (s, 1 H 9.54 - 9.91 (m 2 H 27
-f{ S,é)-6-[2- (400 MHz, DVMSO-D6) 6 483 Aryl:
8- brono-7-chloro-2- (3-chloro-6- ppm1.68 (m 2 H)

1. 91 net hoxy-1, 5-nap met hoxy-1,5- (m 1 H)
2.02 - 2.12 (in, Aldcl;%’l%ﬁed 32%23;034d|hydro-

ﬁ‘h@ﬁﬂ]bwmgd:lompdundﬁwbi)a sﬁntE@;zgd #Oan(applogoupfmethod to Example 24

mvolvg%gx gors; | dna fx&%e?ﬂé B inks L&@w%! h&; Qseﬁakf%g fate 45

startingwih @6 (-I-}Zme’tﬂyl gﬁp})rmiﬂﬂm}ﬁ‘mi'rbrydy}ate) H).“heﬁex@@ples Bwvolge (em;tlog with

appropB tf f;r}ﬁ nA.ry}_ﬁroglnd? fo I(nSIg'm% %&ii%i ér?d al%eeazﬁe J)n makmg

Intermeliifie 98 Hz, 1H)730(d 1 H 7.46 (d, J=8.08 Hz,
H 8.29 - 8.34 (d, 1 H) %80(3 1 H 11.37 (s, 1

\/\Q\/\

Example Compound "H NMR ES SM
(M+H)

25 (35.65)-N-(2,3- (300 MHz, DMSO-D6) 6 | 454 | Aryl: 8-bromo-7-fluoro-2-
dihydro[1,4]dioxin | ppm 1.49 - 1.74 (m, 2 H) methoxy-1,5-naphthyridine
o[2,3-c]pyridin-7- | 1.84 - 1.98 (m, J/=14.88 Aldehyde: 2,3-
ylmethyl)-6-[2-(3- | Hz, 2 H) 2.00 - 2.17 (m, dihydro[1,4]dioxino[2,3-
fluoro-6-methoxy- | J=13.38 Hz, 2 H) 2.21 - cJpyridine-7-carbaldehyde
1,5-naphthyridin- | 2.38 (m, 1 H) 3.11 - 3.26
4- (m, 1 H) 4.08 (s, 3 H)
yDethyl]piperidin- | 4.24 (s, 2 H) 429 - 447
3-amine (m,4H)7.18(s, 1 H)

7.22-730(m, 1 H) 8.18
(s, 1 H) 8.30 (d, J=8.85
Hz, 1 H) 8.81 (s, 1 H)
9.46 - 9.81 (m, 2 H)
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Conpound 'H NVMR ES SM M+ + 28 (3S,6S)-6-[2-(3- (300
wORs/1ZNBO- D6) 8 449 Aryl: 8-brono-7-chl or o- 2-PCT/GB2006/001889

chl oro- 6-net hoxy- ppm11.53 - 1.73 (m 2 H)

met hoxy- 1, 5- napht hyri di ne 1, 5-naphthyridin- 1.79 -

2.09 (m 2 H 2.23 Aldehyde: 2,3- 4-yl)ethyl]-N(2, 3-

2.37 (m 2 H

2.95 -

di hydro[ 1, 4] di oxi no[ 2, 3-

di hydro[1,4]dioxin 3.21 (m 2 H) 3.31 (t,

c] pyridi ne-7-carbal dehyde o0[2,3-c]pyridin-7- J=7.72
Hz, 2 H 3.43 vylnmethyl)piperidin 3.55 (m 1 H 3.57 -
3.69 -3-amine (m J 13.28, 4.62 Hz, 1 H) 4.07 (s, 3
Examphd) | 4. Compand 2H) 4. 29 HINMR( m 4 ES17|(s, 1 H #M1
(d J=9.04 Hz,| 1 H) 8.18 (s 1(M='|‘H)8'm(d 1=9_04
26 Hz | GSF)E273( s, | 139 MHEEDMSOTI) f m ?’73|_|) Ml 8-bromo 7-chloro-2-
6- [ ﬁhgqrf&sr@@ 8- [ppm 15400760z, DVSO- DB) Phthy“dme
8- bhemtRh i fiFor d=045 £45 81iF HtG- 6 ppm 1 S
1.9 Zyl 3(15 “y-l, QDM E‘ et hong U "“ afiﬁ v
2. 14 (;r"h'rll—?lz)rﬁ 3, 4-di hy,
nap fle_}{_rria?y-é?- I3-|)58~ 13 (m
2H el Agh3. 2- b]({nf yl) et hyI ] pi peri di n-
H) ,%% %m H). efyde 3- |(m
2H) 3. 67(s, 2H) yhjjmmmmyg]- 4.16|(s, 3 H 4.37
(m 2 2H pyri dq53}ﬁ64jz-l)6§9(§101(d, J=8.l08 Hz, 1
b] [ 1, 4] t hi azi n-| H))6.96 (B9I=16do Ha,=8. 84 Hz,| 1 3(4H)-one H)
7.98 (d, J=7.83 H,7.16-Fp6 Go,38)(|d, J=9.|09 Hz, 1
7.43 -7.53 (m, 1 H) 8.30
(d, /=9.04 Hz, 1 H) 8.78
(s, 1 H)9.54-9.91 (m, 2
H)

27 6-[({(35,68)-6-[2- | (400 MHz, DMSO-D6) & 483 Aryl: 8-bromo-7-chloro-2-
(3-chloro-6- ppm 1.68 (m, 2 H) 1.91 methoxy-1,5-naphthyridine
methoxy-1,5- (m, 1 H)2.02-2.12 (m, Aldehyde: 3-0x0-3,4-dihydro-
naphthyridin-4- 2 H) 2.23-2.40 (m, 2 H) 2H-pyrido[3,2-b][1,4]oxazine-6-
yDethyl]piperidin- | 3.05 (m, 1 H) 3.17 (m, 1 carbaldehyde
3- H) 3.35 (t, J=8.08 Hz, 2
yl}amino)methyl]- | H) 3.62 - 3.74 (m, 2 H)
2H-pyrido[3,2- 4.10 (s, 3 H) 4.25 (s, 2
b][1,4]oxazin- H)4.71 (s,2H) 7.23 (d,
3(4H)-one J=8.08 Hz, 1 H) 7.30 (d,

1 H) 7.46 (d, /=8.08 Hz,
1 H)8.29-8.34(d, 1 H)
8.80 (s, L H) 11.37 (s, 1
H)




H 8.86 (s, 1 H 9.57 (s, 1H 9.77 (s, 1 H 11.08

(s, 1 H30 8-[2-((2S,5S5)-5- (300 MHz, 443 Aryl:
waQ2@gardgui nol i n-8-yl  {[(3-0x0-3, 4- CHLOROFORMETH-B006/001889

trifluoronethanesul fonate dihydro-2H ppm1l.16 - 1.32

(in, 4 H Al dehyde: 3-o0xo-3,4-dihydro- pyrido[3, 2-

1.76 - 1.90 (m 3 H) 2.04sg2-

2H pyrido[ 3, 2-b] [ 1, 4] oxazine-6 Db][1,4]oxazin-6- (m 2

H)y 2.30-2.40 (m carbal dehyde vyl)nethyl]am no} 3H)
2.66 (m 1 H 3.15 piperidin-2- 3.30 (m 1 H 3.33 -
3.49 yl)ethyl]Jquinoline- (m 2 H 3.82 (s, 2 H

1

2-carbonitrile 4,63 (s 2 H 6 91 (d 1=8 1n Hz 1 H)

Exampk. 19 Celnpouddg. 10 Hz, HIMR 62- 7. 73& 4 8. 26Md,

J8{29 Hz, 1 H) [WD 2006/125974 2006/ OOlSQO 83
28 Exaﬁﬁ»ﬁ@ @éﬁ%ounéﬁmw}w&@%m 31 #9( 2. °-%°h

VHP chlqrpfsime _EI anoqui n; F}%ﬁ% napfnk %gp
1 yor onet
17((m 2 H>c]p Rt

ppﬂt in%)éthyn
(m 2 H

di Wﬁ y;ﬂ
i ggs hyl ) ami no] p| 3 12 (m 2
dehyde | peridin-2-
}§44)2(s yi}£isy) ) qui nolilne 3.56 (m 1 H)
2qaubonu bz i,eHim 1 H) |4.26 (s, 2 H)
7042, 183730dH) 1.72 - 41.81 (m 2
H-9.0BHE0 H) 818 (5 H) 9. 44 |- 9.85

57 - -7
30- 4. 42( m 4H)
7.80-7.88(m 2

2,
di h
H)
J:'7 82 Hz 2 H)
3.
4,
H)

1 H) 8.30 (d, /=9.04 Hz,
1 H)8.78 (s, 1 H) 9.45 -

9.75 (m, 2 H)

29 6-[({(35,65)-6-[2- | (400 MHz, DMSO-D6) 8 499 Aryl: 8-bromo-7-chloro-2-
(3-chloro-6- ppm 1.78 (m, 2 H) 1.95 methoxy-1,5-naphthyridine
methoxy-1,5- (m, 1 H)2.14 (m, 1 H) Aldehyde: 3-o0x0-3,4-dihydro-
naphthyridin-4- 2.41 (m,2H)3.13 (i, 1 2H-pyrido[3,2-b][1,4]thiazine-6
yDethyl]piperidin- | H) 3.28 (m, 1 H) 3.41 carbaldehyde
3- (m, 2 H) 3.67 (s,2 H)
yl}amino)methyl]- | 4.16 (s, 3 H) 4.37 (m, 2
2H-pyrido[3,2- H) 7.30 (d, /=8.08 Hz, 1
b][1,4]thiazin- H) 7.39 (d, /=8.84 Hz, 1
3(4H)-one H)7.98 (d,/=7.83 Hz, 1

H) 8.38 (d, /=9.09 Hz, 1
H) 8.86 (s, 1 H) 9.57 (s,
1H)9.77 (s, 1 H) 11.08
(s, 1 H)

30 8-[2-((28,55)-5- (300 MHz, 443 Aryl: 2-cyanoquinolin-8-yl
{[(3-0x0-3,4- CHLOROFORM-D) & trifluoromethanesulfonate

dihydro-2H-
pyrido[3,2-
b][1,4]oxazin-6-
yDmethyl]amino}
piperidin-2-
yDethyl]quinoline-
2-carbonitrile

ppm 1.16 - 1.32 (m, 4 H)
1.76 - 1.90 (m, 3 H) 2.04
(m, 2 H) 2.30-2.40 (m,
3H) 2.66 (m, 1 H) 3.15 -
3.30 (m, 1 H)3.33 -3.49
(m, 2 H) 3.82 (5,2 H)
4.63 (s,2 H)6.91 (d,
J=8.10 Hz, 1 H) 7.19 (d,
J=8.10 Hz, 1 H) 7.62 -
7.76 (m, 4 H) 8.28 (d,
J=8.29 Hz, 1 H)

Aldehyde: 3-o0x0-3,4-dihydro-
2H-pyrido[3,2-b][1,4]oxazine-6
carbaldehyde




(m 2 H 32 (3R 6R)-6-[2-(3-

(300 Mz, DVMSO-D6) S 473
Aryl : 8-brono-7-chl oro- 2-

chl or o- 6- met hoxy- ppm 1.56 -
wa2008/1¢3974 2 H) met hoxy-1, 5- napht hyri di ne PCT/GB2006/001889
1, 5-naphthyridin- 1.80 - 2.17 (m 2 H 2.26 Al dehyde:
(2E)-3-(2,5- 4-yl)ethyl]-N - 2.39 (m J=10.74 Hz, 2
di fl uor ophenyl )acryl al debggde [(2E)-3-(2,5- H) 2.92 -
3.11 (m 1 H (FR2872164) difluorophenyl)pro 3.27 -
3.35 (m 2 H 3.46 p-2-en-1- - 3.72 (m 2 H 3.87 (d,

yl]pi peridin-3- J=5.46 Hz, 2 H 4.08 (s, amne 3 H)
6.39 - 6.61 (m 1 H 6.96 (d, J16.01 Hz, 1 H) 7.18 -
7.36 (m 3 H) 7.42-754(m1H)829 (d,_J=9.04
Examplelz| 1CdMpoBnd8 | (s, THHMB. 64 -|9.B9 (m 2 H) 38M
(3R 6R) -6-[2-(B3- (300 MHz DI\/R”)(MF#H)R 470 Aryl:
31 8- b%[}( gSnWSbhl of 60(21;4;@?;M$@D6§n=t HBRy - | PR Y@eq;g; nnztgl
N - nmet ho dine 1
1 sro Ao T30 17z(m2%LH tyde: 2 1dthng oty
di P i‘f’ f ;il @‘[ j dt o[ 1, 4] 67 BXi hneaz. 3s;a‘Z‘emy ©
=Py1ss %ﬁi 'iﬁ Jpal dehyde
ol £ }& 1' 11-3.56(m
yl e p| per| h Zé 2H)’3122 62 Hz, 1 H -3-anine
3.37-371(m(311 (33 3 H 4/26 (s, 2 H)
4,.380-4.42 (m 4uhlys -’ﬂ,@%(rrrZﬂ) 22 (m J2.45 Hz, 1
7.81 (d, J9.23 |80l HHD4B.92E (s, 1 H 8.30 (d, J9.04
Hz{ 1 H 8.79 ($m2HH)9.35-9. 76(m 2H)

32 (BR,6R)-6-[2-(3- | (300 MHz, DMSO-D6) & 473 Aryl: 8-bromo-7-chloro-2-
chloro-6-methoxy- | ppm 1.56 - 1.78 (m, 2 H) methoxy-1,5-naphthyridine
1,5-naphthyridin- | 1.80 - 2.17 (m, 2 H) 2.26 Aldehyde: (2E)-3-(2,5-
4-yl)ethyl]-N- -2.39 (m, /=10.74 Hz, 2 difluorophenyl)acrylaldehyde
[(2E)-3-(2,5- H)2.92-3.11 (m, 1 H) (FR2872164)
difluorophenybpro | 3.27 - 3.35 (m, 2 H) 3.46
p-2-en-1- -3.72 (m, 2 H) 3.87 (4,
yl]piperidin-3- J=5.46 Hz, 2 H) 4.08 (s,
amine 3 H) 6.39 - 6.61 (m, 1 H)

6.96 (d, J/=16.01 Hz, 1
H) 7.18 - 7.36 (m, 3 H)
7.42 -7.54 (m, 1 H) 8.29
(d, /=9.04 Hz, 1 H) 8.78
(s, 1 H) 9.64 - 9.99 (m, 2
H)

33 (3R,6R)-6-[2-(3- (300 MHz, DMSO-D6) & 470 Aryl: 8-bromo-7-chloro-2-
chloro-6-methoxy- | ppm 1.50 - 1.76 (m, 2 H) methoxy-1,5-naphthyridine
1,5-naphthyridin- | 1.78 - 2.12 (m, 2 H) 2.24 Aldehyde: 2,3-
4-yDethyl]-N-(2,3- | - 2.38 (m, 2 H) 3.25 - dihydro[1,4]dioxino[2,3-
dihydro[1,4]dioxin | 3.38 (m, /=9.42, 6.41 c]pyridine-7-carbaldehyde
o[2,3-clpyridin-7- | Hz, 2 H) 3.41 - 3.56 (m,
ylmethyl)piperidin | J=12.62, 12.62 Hz, 1 H)

-3-amine 3.57-3.71 (m, 1 H) 4.08
(s, 3 H) 4.26 (s, 2 H)
430 - 4.42 (m, 4 H) 7.10
-7.22 (m, J=2.45 Hz, 1
H) 7.31 (d, J=9.23 Hz, 1
H) 8.21 (s, 1 H) 8.30 (d,
J=9.04 Hz, 1 H) 8.79 (s,
1 H) 9.35 - 9.76 (m, 2 H)
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WOMBOIDOY4 S 499 Aryl :

8- brono-7-chl or o- 2-

-84 Exanpl e Conpound
(300 MHz,
( 3- cACDGB2@6/001889

ppm1.73 (m 2 H) 1.88 nethoxy-1, 5-naphthyridine

met hoxy-1,5- (m 1 H 2.00 - 2.15 (m Al dehyde:

3- 0x0- 3, 4-di hydro- naphthbhggidin-4- 1 H 2.35 (in, 2 H

3.15 2Hpyrido[ 3, 2-b][1, 4]thiazi ne-6

yl)ethyl Jpiperidin- (m 1 H 3.28 - 3.43 (m

carbal dehyde 3- 3 H) 3. 76 (s 2 H) 4. 09

et rethytr =< ) 427 VAla)) SM
E"a‘“"'ﬁw pylcr:| ol E" 7, é\’M J=7.91 mﬁiﬁ H)

34 D] lél[( 362[‘% 360 réﬂiz(ﬁMsd DY) &F 09 1| Kiyl: 33kchkd) 7-ehko-2-
7.198 1%- 1—;L3 )28y 888 (., J=9. Dhettbixy-1]5-ttaphthyBidifS
(s 18- &m, 11H) 2100 - 915@, (5, 1 H) | Alelfjde: Bxo-3 4-diHydro-
35 rﬁpllit(x (d&R 6R 168025 409301z DVBO- Deiy-pBideBR-miHthiazine-6;
8- [oyletpHpipetitino | an,A-H)(38 chhdimo- 6- ppm Jcarbpldelmde 2 H)

1. 93 net hoxy- 1) 53Mmaphtsiiiddone| nmethoxy-1,5- (m 1 H)
2. Oﬁ}aénmometﬂ)l] A(x2H ‘blié7:(m82H)<o- B8, 4- di hydr o-

napHt; kdpﬁﬂn 44 726 8§=7.9p Hz. A 2 H 3.10

2H gil *étﬁf“s* 2-b [91(44 @Qéﬂz yl ) et hyl ] pi peri di n-

(m 3@Hgre3 17 ge i )d(=hyde 3{73.31-3.42 (m 2
I—I)371 y|}am@ -Z(’(1 2°H) 4/10 (s, 3 H)

oH pyri dof 3, 2- |4 gé : 1%394. 71 (s, |2

b] [ 1, 4] oxazi n- |R 5 P4 %98 08 2. |1 3(4H)-one H)
7.80 - 7.36 (dm H 7.46 (d, |J=8.08|Hz, 1 H 8.32

35 (d @E(‘{@R}GR)-&'FZ— J(4d()')MHz§DM§OKI%) 51 Mg3Y. bi}kr}(lm-br’e);noﬂ-chloro-?.-
(3-chloro-6- ppm 1.74 (m, 2 H) 1.91 methoxy-1,5-naphthyridine
methoxy-1,5- (m, 1 H) 2.08 (m, 1 H) Aldehyde: 3-o0x0-3,4-dihydro-
naphthyridin-4- 2.31-2.42 (m, 2 H) 3.10 2H-pyrido[3,2-b][1,4]oxazine-6
yl)ethyl]piperidin- | (m, 1 H) 3.17 (m, 1 H) carbaldehyde
3- , 3.31-3.42 (m, 2 H) 3.71
yl}amino)methyl]- | (m, 2 H) 4.10 (s, 3 H)
2H-pyrido[3,2- 424 (m,2H)4.71 (s, 2
b][1,4]oxazin- H) 7.25 (d, J=8.08 Hz, 1
3(4H)-one H) 7.30 - 7.36 (dm, 1 H)

7.46 (d, J=8.08 Hz, 1 H)
8.32 (d, J/=9.09 Hz, 1 H)
8.80 (s, 1 H) 9.65 (m, 2
H) 9.74 (m, 1 H) 11.36
(s, 1H)

36 6-[({(35,65)-6-[2- | (300 MHz, DMSO-D6) 3 | 470 | Aryl: 4-bromo-3-chloro-6-
(3-chloro-6- ppm 1.58 - 1.85 (m, 2 H) fluorogquinoline (WO
fluoroquinolin-4- | 1.89 - 2.04 (m, 1 H) 2.17 2004058144)
ylethyl]piperidin- | - 2.31 (m, J=13.56 Hz, 1 Aldehyde: 3-0x0-3,4-dihydro-
3- H) 2.30-2.41 (m, 2H-pyrido[3,2-b][1,4]oxazine-6
yl}amino)methyl]- | /=10.93 Hz, 1 H) 3.04 - carbaldehyde
2H-pyrido[3,2- 3.21 (m, 1 H) 3.23 - 3.43
b][1,4]oxazin- (m, 3 H) 3.61 - 3.78 (m,
3(4H)-one 2 H) 4.22 (s, 2 H) 4.69

(s,2H)7.27 (d, J=8.10
Hz, 1 H) 7.44 (d, J=7.91
Hz, 1 H) 7.66 - 7.81 (m,
1 H)8.00-8.21 (m, 2 H)
8.86 (s, 1 H) 9.79 - 10.06
(m, 3 H) 11.38 (s, 1 H)




H 9.74 (m 1 H 11.36 (s, 1 H 36 6-[({(35,65)-6-[2-
(300 Mz, DMSO-D6) S 470 Aryl: 4-Dbrono-3-chl oro-6-

W@ 30eh2orp- 6- ppm 1.58 - 1.85 (m 2 H) fl uor ogeeTIGBR2096/001889
(MO fluoroquinolin-4- 1.89 - 2.04 (m 1 H 2.17
2004058144) vyl )ethyl]piperidin- - 2.31 (m J=13.56
Hz, 1 Al dehyde: 3-oxo-3, &sdi hydro- 3- H) 2.30 - 2.41
(m 2H pyrido[3,2-b][1, 4 oxazine-6 yl}am no)inethyl]-
J=10.93 Hz, 1 H 3.04 - carbal dehyde 2H pyrido[ 3, 2-

3 21 (m 1 H) 3.23 - 3.43 b][l 4]oxa2|n- (m 3 H

70 o WA N

61 38— oS4 e 21 (5, 2 H) 4skO (S,
Examp'ﬁ H PrEIY, =8, 1013"}1\@(?'1k 1 H) zM4ﬁ)+(d, J=7.91 SHz,(l

37 '("é 7 ci'ﬁ? 81 (\3 MH& 13‘1!)136‘1) - tlitziés Byt Fatdncdifle 6.
5 Q)g 5%% %&r po. 1. Ogilll . ABghyde: BloxdMN-dihydro-
NMR 2ES31iB,2 M+ * B% (Zr 94“1I1 68z, a-

L

- 85 Ex pnipbyridals 2ol Atbxdzide-
2- (30D6-MrzideDNMBO- D6) S

[

477b]W4}dxazni—6Lt el ApdpALXI548, 21@)( 25,5S9) -5t {[(3- ppm 1.17 -
1. Adndetiyl]anihd} ARdBhyeVem, BHAS- B, 4- di hydr o-
s el 0 2 L

. 2 PH- pyri ¢do[3,2- - 1.96
( m) napiglyriggePyy g‘*@s&%ﬁ@&ﬁaé de bio %/1, 41£)xazi n-6- H
1. pwrbonipile 5 (m J—9 vl]am no} 2.93 - 3.07 (m
2 H 4.23 pIpE -I)4.69(s,2|—|)
yl)ethyl]-1,5- | ‘( 6|Hz, 1 H
napht hyri di ne- 3 .97 Hz, 1|H) carbonitrile

nNQ [ A u | O
38 O PRmtde stz 0 O ’MI—fz Mso D6)& | 462 | Aryl: Intermediate 47

((2R,5R)-5-{I1(3~ pm 1.11 - 1.59 (m, 3 H) Aldehyde: 3-oxo-3,4-dihydro-
0x0-3,4-dihydro- 1.77 - 1.95 (m, 2 H) 1.96 2H-pyrido[3,2-b][1,4]oxazine-
2H-pyrido[3,2- -2.29 (m, 3 H)2.81- 6-carbaldehyde

b][1,4]oxazin-6- 3.07 (m, J=13.56 Hz, 2
yDmethylJamino} | H) 3.09 - 3.24 (m,

piperidin-2- J=14.88 Hz, 2 H) 3.81 (s,
ylethyl]-1,5- 2H) 4.62 (s, 2 H) 7.06

naphthyridine-2- | (d, /=3.96 Hz, 1 H) 7.34
carbonitrile (d, J=5.65 Hz, 1 H) 8.34

(d, J=8.29 Hz, 1 H) 8.76
(d,J=7.72 Hz, 1 H) 9.24
(s, 1 H) 11.23 (s, L H)

Intermediate 46: 8-bromo-7-chloro-1,5-naphthyridine-2-carbonitrile

To a solution of 5-amino-2-methoxypyridine (11g) in ethanol (150mL) was added 2,2-
dimethyl-1,3-dioxane-4,6-dione (16g) and triethyl orthoformate (15mL). After heating at reflux
for 2 hours, the mixture was cooled in an ice bath, filtered and the solids were washed with
methanol to give 5- {[(6-methoxypyridin-3-yl)amino]methylene}-2,2-dimethyl-1 ,3-dioxane-4,6-
dione (23g).

5-{[(6-Methoxypyridin-3-yl)amino]methylene}-2,2- dimethyl-1,3-dioxane-4, 6 dione (23g)
was added in small portions to refluxing phenyl ether and stirred for 25 minutes. The mixture was
then cooled to room temperature and diethyl ether (100mL) was added. The solids were filtered,
suspended in diethyl ether, stirred at room temperature for 30 minutes and filtered again to give

4-hydroxy-6-methoxy-1,5-naphthyridine (10.4g).
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8.76 (d, J=9.61 Hz, 1 H 9.19 (s,1H)9.34-9.87 (m 3
H 11.36 (s, 1 H 38 7-fluoro-8-[2- (300 MHz, DMSO- D6)
w®2e062258r41 : I nternediate 47 ((2R 5R)-5-{[ ( 3-PEPGB1008/001889
- 1.59 (m 3 H) Aldehyde: 3-o0xo0-3, 4-di hydro-
0x0- 3, 4-di hydro- 1.77 - 1.95 (in, 2 H 1.96
2H pyrido[ 3, 2-b] [ 1, 4] oxazmgne- 2H pyrido[3,2- - 2.29
(m 3 H 2.81 - 6-carbal dehyde b][1, 4] oxazi n-6- 3.07
(m J=13.56 Hz, 2 yl)nethyl]amno} H 3.09 - 3.24 (m
plper|d|n2 Jl488Hz 2 H 3.81 (s, yl)ethyl]-1,5-

zEE{Fgrfx - -m.F ﬁy %t ar %dm{@@ H%)h))ﬁ[l 'I\fjéﬂ']@roglcmﬁﬁlmde] g&gwﬁere

combme(ddand Beﬁed?ﬁ 65—&(} injacéfic @1d7($20n@1@ fox;]]=57hcms p.ibe mlxtp.])e s gopled to
room te HPi 3(] w%stfezcl i vxtal)terI sg Hlﬁfn%uf]a@oonate solution, then w1th
p%?%’f?b e dnl yhsd i ht hyr i

I ne-2-carbonitrile

water agafl, biid drfed of viSuatvi gice pzedmt hroblgnoyA-hydicare-¢- m&f@pxy-hS@@mw&dm

(12g). (1501.) was added 2, 2- diinethyl-1, 3-di oxane-4, 6-di one
(16g) and triethyl orthoformate (15m_) After heatlng
RAChIosd-U-tixdroby-6-aretidxird e mphthyrading (2g)rvens heasedds 63ty i n an

phosphq{gleesngct&rfdr{c% (LﬁO‘l}gﬁ (}oralrhdou} I"I?le ﬁﬁ))ltﬁrg %Vag\@(;oqed’iﬁﬁﬂ &d vWintald water
(140mLYy vx{aé écﬁheﬂrelbm;rx j?hmresmnrg Bixyurd wad mbjned foryl0erinltes? then @pgied ty

rrom te%p?rttt(l@ %B&H%BVFQS was gseg tt§ Cﬁ]& t% 7 where})y 501153 8rashed out
of solutidn: Themehiters aaefiterbd ahdccmed (23go to\m@ 3adldiﬁd-4rthcg¢r§+h[ydroxy-

ortlon to refluxing phenyl ether and stirred for 25
1,5-nappihyidiag(108he ni xture was 10 then cool ed to room

re '&B@lﬁt’i’dﬂﬁf@ -cRslo-dicalofy b-hedrbeyr-1,6 hoghiyridivas 1 Gl dreniethilkee

v o of SEIPEOTED SR Pt} e

methanbdul fbBE ﬁﬂlyﬁﬁd’d (flOltrx]]D,) .OAf& 4 hours, the mixture was poured into saturated

ammongg@@;lc&r%éél&h%qy%g%@st%g@g g;?how L s r\}v%re(\;fashegxlflth t\%%e, dried

over softiuldy SRR YiIRrdRLA @dﬂéentﬂa,téﬂ Pﬁﬁ}@hﬁdﬁwhl stiica gel(chluthn4§)5%amethanol
N-chl or osucci ni m de %)296 cQ n d, and heat ed

in methyfeng shlgride slysaRgpye 3%?8?‘8 sl ﬁﬂ‘)duf’té? a?b&sl ﬁ’g rs. The
HohtsdiuBoV\@ShERBhRE 1 49 in DMF (15mL) was added zinc cyanide (1.2g) and

tetrakis (triphenylphosphine) palladium (500mg). The mixture was heated in a microwave

reactor at 115 °C for 15 minutes after which the mixture was diluted with ethyl acetate and water,
washed with brine, dried over sodium sulfate and concentrated to give crude 7,8-dichloro-1,5-
naphthyridine-2-carbonitrile (10g).

To the product above (9.0g) was heated at reflux in acetic acid (100 mL) overnight. After
cooling to room temperature, the mixture was filtered, washed with diethyl ether and dried under
reduced pressure to give 7 -chloro-8-hydroxy-1,5-naphthyridine-2-carbonitrile (4.2 g)

To a solution of the product above (300mg) in DMF (10mL) at 0 °C was added phosphorous
tribromide (0.219mL). The reaction was stirred for 30 minutes at 0 °C and then 1.5 hours at
room temperature. The mixture was cooled to 0 °C, quenched with saturated sodium carbonate
solution, filtered, washed with water and dried to obtain 8-bromo-7-chloro-1,5 -naphthyridine-2-
carbonitrile (350mg).
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roomtenperature, filtered, washed with water,
saturated sodi um bi carbonate solution, then wth
wowtoen2sgai n, and dried in vacuo to give produR€T/GB2006/001889
3-chl or o- 4- hydr oxy- 6- met hoxy- 1, 5- napht hyridine 5
(12g). 3-Chl oro-4-hydroxy-6-net hoxy-1,5-napht hyri di ne
(12g) was heated at reflugy.in phosphorous oxychloride
(100m.) for 1 hour. The m xture was cooled in an ice
bath and water (140nL) was added slowy. The
resulting m xture was refluxed for 10 m nutes, then

fnqglnggda,;tgqrh mﬁf @ﬂﬁgaréwﬁgmﬁgﬁwmﬁx&mge was used

whér I ds crashed out 10 of
Aahmtwremrf eth'ph@-cyanﬂ{%lryérqmsl i—napb@zm@n%ra@aramé@e (33798 (WO

200202% 3 fqél gﬂsgg §§,f1rx%ﬁl f{o‘é}m@erﬁye‘?&t&@for . Sa 2Rt BOE,
was renfoved hndeoreduced lpeesowd Heyreidueywas psuradivtn ing-Piigh (1OL) daipning,

oY 50 s 4 R B 16158 g e v
washedrmtlﬂamesdﬂeﬂ (omrenhydl'gusl Bcbdimn @dlm Yilteradl aret cofcentreted in \{ah@ to
ators Syt B BB S Bah B B RE0 AR B TR ML S

To a susyakienl ofthé bbnhp‘ouﬂrbabodf (986 g) mVERHF 4L) wam a§d¢d° 2| éIaOH (2.6L)at
room te&i}{eiﬁ%{{ggﬁﬁg (istlﬁg{éﬁ)g%%{gﬁt a%goomp | yFIJa&l?et ltl}%'?m%ﬂrcf:&zlgln%ﬁ)trﬁl)@éd

ene’chlori
with 2N 33 ty pH l6on Asferk B‘ihpamturg mﬁlambdltced Pessuee, (he pH3wds adifistedhto pH 2

with 21\43—55} ITB? ng fdé%?gﬁlt I alf ) 1&16)6:@9& al{gl DWto(al éaﬁi‘%ro%%ohd of 4-
chloro- 610Whrpbﬁﬁhbﬂlﬂ@$1ﬁhb-r3e:)irbbﬁjrlioa!didl(mé( @OOITg) The m xture

was heated i amcro r.ea t
Ao s ense e nor Giam & M 4R {gobgbighipmine
(1.8 L)aﬁﬁt@lﬁ 2.0yl aﬁtﬂDRHA (34WaﬂJ) atrowdnttémeritime, and ltheerdsudivdanuxture was
dium sul fate concentrate

neatea 3¢ G104 Pk DG ABS ABERY PR 38 BAPHERPE gt gion
mixturd a$ ARCRIAHGH va2heo Vﬁle(r&ldl@)wawaﬂutbﬂéﬁiﬂe ethﬂacetaeé Iwaxheid with

acetic acid, (100 nl) o erni ght . %(f er to oo
satura SIS 9 SRt e FHERT B e rimeth i e flaat s AR
combifHdteMic 18fchBlerawakshed van b afied @b, S®Yl TR ph®sEuémrated. The

lve
residucruasueified B Ayt cBRplogBRARERYHPibHEL -l Sy S
d t ab 300
naphthgfl\}gﬁ ﬂ%)cl.{f%aﬁaé% &H(%Afgghg% %ogges%g S Eg ; oSsove ;5) rrg) in

(Tp azmrﬂg}l ot DU Koo GReh S b 8P hBFidiaG- %gha@&t%{%” e)

in met%rlgﬁeacﬂﬁ)rlhg ?L)]m 2n {30 4R w%'é adde@ TPAL(ERINEY. 94 fikdr Qvarrfﬂﬂg to room

ture was cooled to 0 C, quenched wth saturat
temperabé oner tar norsathe mixtareqias sancertratedang dhe rpdus s \Rﬁliﬂﬁoned with

chloro{@@%qld %fé:ﬁ d’[’ﬂeﬁ‘ﬁilxhpe WRtAkReBwith R I\Yazédjl f%r 9. The resultmg solid

yridine-2- 30 carbonitrile rrg‘)
was ﬁm@@csarmmmi VAQTY 32006 ed pelo vacupm te fferd (heBiogr- Hz?fihoxy-l 5-

naphth%lrlg{ngﬂgrmzet MY & Aight- BRARALBNE.T di ne- 2- Car bonitrile

To a solution of 4-chloro-6-methoxy-1,5-naphthyridin-3-amine (40 g) in THF (500 mL) at
5°C was added 48% HBF, (200 mL). The resulting mixture was cooled to —10 °C and a solution
of NaNO; (13.8 g) in water (15 mL) was added. After the mixture was stirred at—5 to —10 °C for

2 hours, the solid was filtered, suspended in ether, filtered again, and dried under vacuum to



10

15

20

25

30

A m xture of ethyl
6- cyano- 4- hydr oxy- 1, 5- napht hyri di ne- 3- car boxyl at e
W@ 3Bé/12590 (WO 2002024684) in POC13 (2 kg) waBCEHGBRG0e4I01889
at roomtenperature for 2 h. After nost of the POC13
was renoved under reduced pressure, the residue was
poured into ice-water (186l) containing 5 NH4AOH (2 L).
The m xture was extracted with Et OAc (3x10 L) and the
conbi ned extracts were washed with brine, dried over
anhydr ous SOdI umsul fate, filtered and concentrated in
cUO rate (61 g) as a light
afford 4'ﬁﬁ8rﬁ’f 6Irngth XSE:'y’arﬁ1 gph?ﬁ}gmﬁlg Sh??lzf/) ]rnlugll tﬁtéaf%méog?box(yl g)t e (2g50
yellow s@l)d. as a dar k-brown solid. To a suspension of the

T‘E)Z'tr% Eﬁaqed?&ége\ﬁ% S fién ng)z I '17§_ ko 4 Had 28R tIRALBG oM ab@@'d&

erdture. After stirring overnig ht
g) in sméll poridmmn tThm:wml’ah&mﬁIllfQ wes stired air g Svi88 °( &e2P AR 284 thf@ cooled

to room ﬁP’é’g’?ﬁ-}f%m athce a%H Bie bolyéiltd Fre 9&%9@& @ﬁd Mp&@t@@ ﬁnde?ﬁ@l@ ed

was adj usted t
vacuum Mvesmhgld-ymsn §dhldt @his dolidremd r&@dalwktrwdmtueﬂle ﬂasdef‘d‘? ﬂléi?lved

in acetortemn ! s%rébkeéygﬁﬁﬁi geg an(fj suﬁ_{ téd to aﬁ}é E:}gomato%rag y to afford 8 chloro-7-

-car Boxyl i ¢ acid
fluoro-2{nefoxg) 1, 5-Raphénysidiap mwlnte soﬁd (He)conpound above (3429)

n DMV (4.9 L r [ I
Buvotsry ore 2oty ToRpRP i (P Sarcl derbibdi I (M.
50 mL) ﬁﬂd htoﬂli ;Fh@ﬁl%ltﬁhlﬁ a8itooledie0 Maand ﬂli'omeadjesﬂecbtb 7¥00 selifor 1
hour ter the

m xture wa
hydroxidesie) Sl ﬁiéteqeéa%‘aﬁl?e&ﬁwﬁa ST G RIRTRA P Bere T
ﬂuoro_zmg&jﬁ&g [Tlaga-ﬁf,ﬁsat i ( eg) diluted with ethyl acetate,

155 eamtigno T et ontt Saogr e N BsR S b8 Mo ¢ Sy Sl

chloride (%Q?BL?Q% QF \gékrh'dgedl mmmlswf@ aNBs b adidniet(h unu fotlpwett byed
[tered and concentrated. The efé fﬂ d

mﬂuorqmnmharnewomy aﬁhyalgﬁe d B dekhsgriamrs VasstiEed 304 G 1ot M@F an

then stu(red z&%o %m%qﬁﬁfr@ﬁi‘ h&lr5T &%ﬁmmﬁdufgd%tg sthrh2a bR AORiu/

eso g Toasolutlong
chloridd mlut}ob;Mgslhed with brine, drled over sodium sulfate and concentrated. Purification on

silica g{lg(lgt}l etﬁan%l &n‘é{lﬂ@iéﬁe Jcmﬁmﬁbg gm&wcméfdh Budb)car bamat e

ene c L) in an ice bath
tr1ﬂuorm&haaxddﬂﬁbnﬂf5lc\1 §1parmttygiline uf ql’@ntlt@ﬁferﬁlﬂ‘é to room

ilbégg(gtﬂ]? tyg%rsgléﬁ c\ﬁ?o 0- t7%og%ﬁglaoxtoﬁl%th%éémf&ﬁte\l@%]naphth%ridine (2.0g)

the residue was partitioned
in DMIC womm addad dmwayaardﬁ (ITT8) and wueﬂﬁe(mﬁ@nﬂahqsph@@pwaélﬁm@)

(SOOmg)I [F%)%pgg%g%és m%@a ?% ;ng%r S fad es Qx%l tgrgllk {élg rxg}?rar\ms cooled to

er vacuum
room térﬁ’peaefrﬁ@ I A tufed GihONer GndiE by axeyata, vﬁashadapﬂt shyxratdi sod®Bmani ne
(190 g %asallgt bro

t
bicarbomatespigtien #nd heing 1§d qn g)\gnngbwbtlﬂg;rapg F(chgn mléniélg{f Lfgtgon)on silica
gel COhTIhE(d SfhetHadolat metﬁyl@le\/bﬁlﬁ)rﬂ@)dgéde AR dtEE0d {00 nl). The

resul tlng m xture was cool e (? Q gtg% 1snoal a%ﬁ
S Chigrocp Hlparg: 28031@90 i Jngtayridme( ﬂ‘ﬂwg% o
G 0mL§ E\%rﬂhﬁ%t PHEMMWATe Whe iR 288 washell Qith EuGteiacdiad bR:atbomrtes

solid was filtered, sus n{iedmy ether, filtered
solutiongad Water 4ad draddp Ve &y SiveRs 280 W8)-2006/ 125974

PhoTd SSRARAGE @Qﬂf&‘%}?y 788 0-2-cyano-[1,5]naphthyridine (200mg) in DMF (20
mL) at 0 °C was added phosphorous tribromide (0.170 mL). The ice bath was removed and the

mixture was then stirred at room temperature for 1 hour. The mixture was then cooled to 0 °C,



afford
4- chl or o- 6- net hoxy- 1, 5- napht hyri di ne- 3-di azoni um
wo eaoeationor oborate (61 g) as alight yell ow soPCTHGBIW6@01889
pre- heated decalin solution (1.2 L, 175-180 C was
added the conmpound above (61 g) in small portions.
The resulting m xture wasggtirred at 175-180 C for 20
mn. and then cooled 5 to roomtenperature in an
i ce-bath. The sol vents were decanted and evapor at ed
under high vacuumto give a light-yellow solid. This

poured gr?tlo Is&\ua{é S&{}&m Q]ar%%(art]ere ﬁgﬁggﬁ' ch?gﬁkdt&lgm \Izitasa.lﬁ Whetify1 ether and dried

ace orbed on si |ca gel an
in vacus tibgiecs- hnbntoo7 flhareH , Sclapbihptiding- &pﬁbom@ﬂea(ﬁﬁ o
l,oro-7- fluoro-2-nethoxy-1, 5-naphthyridine as a
Examm&ﬁﬁpegsolld (21 g).
8h€fdllowmgzembmmds> warersmthmzyd nlanBhalagivs methoditmExqmple &4
om Xhe prepa

except ﬁ%ﬁ%n%ergm%s exc %fl% - {rom the pr ng%rf %Hrégdigge %)) Ieﬁlrthéldes-halogen

materia® GyHichtved chidied thabigh adl oleh subseqireptireactiods  ( 50% SOI i ds
were filtered, washed with water and dried in vacuo to
gi ve 8-chloro-7- fluoro-2-hydroxy-[1,5] naphthyridine

Examplel] O gpmpohmda ol ut i BANMR ES aldehyde
8- ¢hl or 0- 7- f | ugr o- 2- hydr oxy-[| (5 MaHNt Hyri di ne (1_03g)

39 | n| (BSERYN-Ge  dIBOMIfie DMBOMS) 54t 0BE walP.adjessepl pigeino(2,3-
( 150igrolaAidiozing pbmtli4di héS @1 2EM) f ol | owedpypfine Bearbaldehyde
tri PR Gﬂwﬁéﬂﬁarééﬁkﬂéﬁ@@2 Ry@ii de (1.3nL). The
mi xVinedy\ad2-&ri|-28d (@2 B 265 or |10 ni nutles and then

sti g%? roonf%‘geg?%( 1 hour.| The m xture
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was Inta 5 nium chlloride sol ution,
Plhxei g
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hanol in "et%)%%( htste)
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QJF9.04 Hz, DA 8.(72 G|

H-e%epat) adi un( Q)

napht hyr
1 vessel
t hanesul
) was ad

t es—and

(500np)
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WD 2006/ 125974 PCT/ GB2006/ 001889 -89 poured onto

saturated sodi um carbonate sol ution, washed with water
wapwedewrhyl ether, and dried in vacuo to gi VECT/GB2006/001889

8- brono- 7-fl uoro-1, 5- napht hyri di ne-2-carbonitrile (60

ng). Exanpl es 39-41 The foll owm ng conpounds were

synthesized in an anal ogoggs nethod to Exanple 24 5

except that ZnBr2 was excluded fromthe preparation of

Internmediate 38 to yield the des-hal ogen material,

whi ch was carri ed through all the subsequent

acti Anc

l oG PN | ANVLD O [ ) 1 P
—eaet-6nS Xafpr€ f A0 —ITT NIViRgES @ OENYUE ™ M q8nvd
Exampl¢q (@“6@)‘“‘1@“( % Ns&iﬁg) b 436 yee

Z5 Ty il 1] 4L oxX iy REbH-
. 1' - t éﬂl J[ZL P§O ﬁgéé]a 7-car b‘ibﬂﬁbbﬁdﬂ)][l ,4Joxazine-6-

o[ 2, HYMMLd' 9(an-1 21122 B8] (M 2 H) catballdnyde

yl ﬁlyl pe dlﬁz 1123383 2n 2 H) 2.9% - nethoxy-1,5-
3. 1L (s 118330 -3papht hyridin-4- (m 2 H)

3. 4ﬁ}amnﬁ))rﬁbﬂhyﬂrr (mylfl))emb}(/ih,]ln{)pe idin- J¥1 1.68 Hz, 1 H)
3. pB-pyride[aai ne| 80BG, (M 4.25¢h12 11 Hz, 1 H) 4.06 (s, 3 H)
4. PR[1(43qxazi® H) | H) 8Bl G.AED) 72216, 45, 4.90 Hz, 4 H) 7.16
(s|3@H)-4dp 7. 29| B 08F0l B A, 1 H) 7.62 (d, J=4.52
Hz, 1 H 8.19 3901? 8112133%7@ J=9.04 Hz, 1 H 8.73 (d,
J4| 33Hz, 1H) 9. 3} 40 (3S, 6S)-N-[(2E)- 3-

(4P0 MHz, DMSO| -3-(2,5 (2,5- ppm 1.66
(m 2 H 2.03 ( acryl al dehyde

di {1 uor ophenyl lggg( 17 (m 1|H) (FR2872164)
p- 2-en-1-y1]-6 F° 2. 34 (m 2 H)| 3.04

Example 42
(3R,6R)-6-[2-(3-chloro-6-methoxy—1,5—naphthyridin-4-yl)ethyl]-N-(2,3-
dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)-1-methylpiperidin-3-amine

Chiral

N
|||lN
H/@O
N ACl N /7
| o}
o

Example 33 (99mg) was heated at reflux with LAH (0.340mL) in THF (5mL) for 2 hours.
The reaction was concentrated, purified by HPLC (A: 0.1% TFA/water; B: 0.1%
TFA/acetonitrile) and dried on a lyophilizer to give product. (21.7mg).

'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.77 - 2.17 (m, 3 H) 2.15 - 2.30 (m,
J=5.65 Hz, 1 H) 2.34 - 2.55 (m, J=12.43 Hz, 2 H) 2.92 (s, 3 H) 3.13 (s, 1 H) 3.26 - 3.55 (m, 3 H)
3.75 - 3.94 (m, J=6.41 Hz, 1 H) 4.06 (s, 3 H) 4.44 (s, 2 H) 4.53 (d, /~14.88 Hz,4 H) 7.19 (d,
J=9.04 Hz, 1 H) 7.46 (s, 1 H) 8.08 - 8.21 (m, 1 H) 8.27 (d, J=9.23 Hz, 1 H) 8.67 - 8.79 (m, 1 H),

ES (M+H)"=484.
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(6-met hoxy-1,5- (m 1 3.13
napht hyridin-4- 3.21 I—% 33 (m(m2 I%I)Hgi 60
wQ@ kQoetttsprd4 pi peridin- (m 1H) 3.91 (m 2 H) 3-BCM/682006/001889
4.09 (s, 3 H 6.47 - 6.56 (m 1 H 6.97 (d, J=16.17
Hz, 1 H 7.21 - 7.29 (m 1 H 7.30 - 7.37 (m 2 H
7.50 (ddd, J=9.28, 6.081-3.16 Hz, 1 7.70 (d
J=4.55 Hz, 1 H 8.33 (d, J=8.84 8.79’(d
5 ,

H)
84 Hz, 1 H)
J=4.55 Hz, 1 H) 9.58 (m2H)9.72 (1

, . . m 1 WO
2006/ 125974 PCT/ GB2006/ 001889 - 90 ExarrpIH)e Conpound 1H
NVR ES al dehyde M+ fxdipfes B8 { ( 3S, 65) - 6-[ 2- (400 I\/Hz

DVSO- D) S 4
p‘fi{l(sszﬁsz ﬁ1[24(]9§ qh}(g')éo@@etdlflo% ?1 dr oggllng- fn[ igﬁ%tﬁ%m o 6-
(methy%ﬁ%@ﬁqge‘rper 3-yﬁaﬁﬂno§1ﬂbth§d)lz|)f1 _gyrido[3,2-2][23] cxarin(4BHapge

T¢ 8 susperdjondf mt-llzutxi, (@%S(S)S?I‘ dgg-go(f ﬁﬁoﬁ%—fnethk%x %:‘,E n,_BIR%’I’Idm-
_yl)ethygﬁpir]r%i{g l—gérll;%)g%rcé (‘i{ﬁ’t[el";lilgdlat@ 30 $roSExampth 24). @3510gn0.328mmol)
in THF (SmB) 98 ddded dnlsﬁ)ropyy leginyl @gnsé j@ll%fg(pr‘l.’zgr%d ( d’72§nn210(})43(};% one
methaneﬂllfg )8§h@de 3@&:&2 ﬁﬁer(s%rmg%ﬂro%ﬁl tetaperdtutd)ov8night, (he,mixture
was washed with water and extracted W1th ethyl acetate, dried over sodium sulfate, filtered and

concentrated to give 130mg of yellow oil of 8- {2-[(2S,59)- -5-azido-1-(methylsulfonyl)piperidin-
2-yl]ethyl}-7 -chloro-2-methoxy-1,5-naphthyridine.

Following similar procedures found in Example 24, 8- {2-[(28,5S)-5-azido-1-
(methylsulfonyl)piperidin—2-y1]ethyl} -7-chloro-2-methoxy-1,5-naphthyridine was reduced (see
Intermediate 38 for conditions) and reductively aminated (see Intermediate 37 for conditions)
to yield the named compound.

'"H NMR (300 MHz, DMSO-D6) 5 ppm 1.73 - 1.89 (m, 2 H) 1.93 - 2.03 (m, J=7.72 Hz, 2
H) 2.03 - 2.20 (m, J=21. 10 Hz, 2 H) 2.98 (s, 3 H) 3.16 - 3.34 (m, 3 H) 3.80 (d, J/=14.88 Hz, 1 H)
4.05 (s,3H)420(s,2H)469(s,2H)7 16 (d, /~8.10 Hz, 1 H) 7.31 (d, J=9.04 Hz, 1 H) 7.46 (d,
J=8.10 Hz, 1 H) 8.30 (d, /=9.04 Hz, 1 H) 8.78 (s, 1 H) 8.82-9.09 (m, 2 H) 11. 35(s, 1 H).

ES (M+H)™= 561.

Example 44
6-({I(3R,6R)-6-12-(3- -chloro-6-methoxy-1, 5—naphthyridin—4—yl)ethyl]-1-
(methylsulfonyl)p1per1dm—3-yl]amlno}methyl)-ZH—pyr1do[3 ,2-b][1,4]oxazin-3(4H)-one

Prepared in a similar fashion as Example 43 starting from (R)-(- ) methyl-2-pyrrolidone-
5-carboxylate.

11 NMR (300 MHz, DMSO-D6) 3 ppm 1.51 (dd, J=51.05,13.19 Hz, 2 H) 1.67 - 1.85 (m,
2H)1.89-2.21 (m, 2H)2.63 (s, 1 H) 3.12 (5,3 H) 3.15 (s, 2 H) 3.56 - 3.68 (m, 1 H) 3.74 (d,
J=13.56 Hz, 2 H) 3.97 (s, 2 H) 4.03 (s, 3 H) 4.60 (s, 2 H) 6.91 - 7.09 (m, 1 H) 7.17 - 7.38 (m, 2
H) 8.27 (d, J=9.04 Hz, 1 H) 8.74 (s, 1 H) 11.19 (s, L H).

ES (M+H)"= 561.
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42

W@ ARBEPTH- [ 2- (3- chl or 0- 6- met hoxy- 1, 5- napht hyrPdi/GB260¢1001889
Jethyl]-N-(2,3- dihydro [1,4] dioxino [2,3-c]
pyridin-7-yl methyl)-1-methyl pip eridin-3-am ne M,
Chiral N.... NH/ \ QyppNJ) M, O0Cd O 13 5 N
Exanpl e 33 (99ng) was heated at reflux with LAH
(0.340nmL) in THE (5nmL) for 2 hours. The reaction was
concentrated, purified by HPLC (A: 0.1 % TFA/water; B
0.1 % TFA/acetonltrll d,dried on a Iyophlllzer to
gi ve product. (21.7ng ﬁgaf%%ﬁNW 300 MHz,

6- [({(%@RDE €38 ol2- (Senpm-ﬁ xﬂe:them,a iaphfhyr@dlpt)4-ﬂ)ellyllplpzrl§91-3-
Hz 2
2 Mo ( sy?}agupﬂ)nioet%ﬂg-pygém 2152 4]6&? négéh?)m e 3H)75

- 3.94 (m J=6.41 Hz, M&) 4.06 (s, H)hlra444(s 2 H
4.53(d,J1488HzO H 7.19 (d, J=9.04 Hz, 1 H)

7.46 (s, 1 H 8.08 - (m 1 H 8.27 (d, J=9.23 Hz,
1 H) 8.67 Mg 8. 79(m/ ES (MH) += 484. WO

2006/ 1259740PCH. GBR00G6018 N1 HExanpl es 43 6- ({
[(3S, 6S)-6-[2f(3 ciﬁro 6- Het foxY=1NB-mapht hyri di n- 4-y
I)ethyl]-1- (E@fy,{, ul fonyl ) piper di -3-yl]

am no} et hyl ) - 2H pyri do[ 3, 2- b] [1,%] oxazi n-3(4H)-one
To a suspension of test-butyl

(2S, 5S)-5-azido-2-[2-(3-fluoro-6-nethoxy-1, 5-nap hth{
&b A sispénsidn) Fidrybiepi (D.ESS)EH mdd—z -aB3bityoyo- -Gmethoxy-1,5-naphthyridin-

t di at
T 2 8 [ ARS 1 pldopae, 032
chloridé g’: ﬁlﬂgﬁms ad@e(Y tﬁlﬁiﬁ?h}m@md% mej hnah@swl ¢hadoride (@ATrok): didter stirring

at roonbtg@pwgpﬁ ove rfﬁ Nan n%e\%éﬂ e%o Mh ﬁé‘@fﬁr?ef%{fogge gvr?shed with a

saturat&?goﬁ@l%ﬁ SEINWICO,; aldyine,alcied @t %ﬁSOdrﬁleaded(ané conoritatash yielding 0.20

gof 8- {2 [(E;S(?l g»Sg) l-géelytl-e-ra%%opl{)]gldm- 2-yl]ethy1}-7-chloro-2-methoxy-1, 5-naphthyridine,

ES (M+H)"= 389.

Following similar procedures found in Example 24, 8-{2-[(2S,55)-1-acetyl-5-
azidopiperidin-2-yl]ethyl} -7-chloro-2-methoxy-1,5-naphthyridine was reduced (see
Intermediate 38 for conditions) and reductively aminated (see Intermediate 37 for conditions)
to yield the named compound.

'H NMR (300 MHz, MeOD) 8 ppm 1.80 (m, 1 H) 1.90 - 2.06 (m, 2 H) 2.16 (s, 3H) 3.13
(m, 1 H) 3.53 (m, 1 H) 4.03 (s, 3 H) 4.28 (m, 3 H) 4.64 (s, 2 H) 7.07 (d, /=8.10 Hz, 1H)7.15(d,
J=9.23 Hz, 1 H) 7.31 (d, J=8.10 Hz, 1 H) 8.11 (d, J=9.04 Hz, 1 H).

ES (M+H)"=525.
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concentrated to give 130ng of yellow oil of
8-{2-[(2S,5S)-5-azido-I|-(nethyl sul fonyl)piperidin 10
wa@200bfiz9hy | } - 7- chl or o- 2- met hoxy- 1, 5- napht hyr i dPEEGB2006/001889
Followi ng sim | ar procedures found in Exanple 24
8-{2-[(2S, 5S) - 5- azi do- | - ’
(met hyl sul fonyl ) pi peri di ms2-yl]ethyl}-7-chloro-2-netho
xy-1,5-naphthyridine was reduced (see Internediate 38
for conditions) and reductively am nated (see
Internmediate 37 for conditions) 15 to yield the naned

conpound. 1H NWVR (300 A0 D6) 6 ppm1.73 - 1.89
(m 2 H) 1.93 - 2.03 (hrrpar®y g

6-[({(3R,BRPBaRA- m(JQ:hloImﬂzrn@bp@-Bs-@lgplyhygdw g)glaxl}ﬂlmdgl-é-
0( d, J 14 .88 Hz
it xl@mfglyl]gﬁfé p?lggﬁ% (zsbl[l%]@azﬁr-ﬁ@m 51;1]e9 o 4. 62
H):pa?edzlﬁ a (slelhﬂlz_l; ﬂagﬁig%& Esample 4§ stgtiggirpg (R)}ébmethylF&Perhﬂﬂne"
S - 9.09
'carboﬁéat? M+-H) += 561. Exanpl e 44(2] (f B 1135 (s 1 H). 20

R6B0 Ber{z2€ B ORURORM ) ok Y- (. 3-FDg (y B FARA0 45, §H)

ol Ry S LT AP PR B8 7

4.99 (m2'151-1§’|7 opared ks H; $.00(d, #¢8.§KAi10T) B6I (E,>daHp| e 43
ssarthg from(R)-(-) nethyl-2-pyrrolidone-
ES gMirBbxy#oate. 1H NMVR (300 Mz, DMVBO D6) 8 ppm 1.51
gdgb J= 21205( 13.19 Hz, 2 1.67 - 1.85 (m 2 H
- 1 (m 2 H 2 1 H 3.12 (s, 3 3.15
2 H 3.56 - 3.68 (ﬁf‘a'&é‘ﬁ)‘”s 74 (d, S =13. SEDHZ 2
(28, 5.;9—2- -@-ch‘tﬁ'o-ﬁzrnkﬁlo& -93- n(aghth rith-4yGéhy1F-5-{K3-4dxo-8 49ﬁhydro-2H—

Hz pﬂ_l‘l(}(b[3 Q—b;&,ﬂg{az@ q_p}l)nlqghx_lbantlgo}pipq}_gdln-l-gé %e?hi 11? 04
pgms?&%/ 12 BAYA2F6F). LERQPB{ DO ﬁﬁﬁo 6-n9Phokey-d (FpaphtiGridin-
S, 6S)-1-acet C hI t
-yl)ethtl]p;gen@ipﬁl -4;ar§op>}3é@tﬁ g%}eﬁpﬁgé.\areow ﬁl}lp e % I'b%)(ng} inSTﬁﬁ&
mL) w%éﬁ'd@%)lﬁ%ﬁ% C})l:) n%l'faBbI - bﬁ’t&l l{r&nga'c&btﬁ&(d- KI AhLYX AstbrrtiB{ngH) roome
temperature overnight, add1t1ona1 t-butyl bromoacetate (0.30 mL) was added. After stirring over
the weekend, the mixture was diluted with ethylacetate and water. The organic solution was
collected, washed with brine, dried (Na;SOy), filtered and concentrated yielding zert-butyl
{(2S,5S)-5-azido-2-[2-(3-chloro-6-methoxy-1 ,5-naphthyridin-4-yl)ethyl]piperidin-1-yl}acetate.

Following similar procedures found in Example 24, tert-butyl {(25,55)-5-azido-2-[2-(3-
chloro-6-methoxy-1,5 -naphthyridin-4-yl)ethyl]piperidin-1-yl}acetate was reduced (see
Intermediate 38 for conditions) and reductively aminated (see Intermediate 37 for conditions)
to yield 100 mg of fert-butyl ((25,55)-2-[2-(3 -chloro-6-methoxy-1,5-naphthyridin-4-yl)ethyl]-5-
{[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1 ,Aloxazin-6-yl)methyllamino} piperidin-1-yl)acetate,
(M+H)"=597.

To a solution of fert-butyl ((2S,5S)-2-[2-(3-ch10r0-6-methoxy-1,5-naphthyridin-4—
yl)ethyl]-5-{[(3-0x0-3,4-dihydro-2H-pyrido[3 ,2-b][1,4]oxazin-6-yl)methyl]amino} piperidin-1-
yD)acetate (100 mg) in dioxane (1 mL) and methanol (1 mL) was added 4 M HCVdioxane (1 mL).
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5 To a suspension of tert-butyl
(2S,5S)-5-azido-2-[2-(3-fluoro-6-nethoxy-1, 5- napht hyri

wa@l2we/125994 ) et hyl ] pi peri di ne-1-carboxyl ate (I ntRCTEed#2@6001889
39 from Exanple 24) (185 ng) in nethylene chloride (3
m.) was added triethylamne (0.25 nL) and acetyl
chloride (0.07nm). After.gmtirring at roomtenperature
overnight, the m xture was diluted with nethyl ene
chloride, washed with a 10 saturated sol ution of
NaHCO3 and brine dried (Na2SO4), filtered and

&3 ke OH. The resid
After st nge %5%\1 e‘?gsl chgg(glze? 1tHfZNé\gai i T 2e_resl u(ee:twasarL -
concentfafddand)pﬁifmébh @ﬂyeﬂ %Dﬁgpﬁfmﬁﬁi B}é) 1% E WaW%l

desired ga?tlfns[ YJ?’% é&?{e(}_ arredIB%:cP %s%gur glsgo%éﬁ% ] Mmlf Shethfinol and

—ace

precipitatzd dnp tiothyl ethhen- "th/wﬂm dolifl vy filtdredand vashadoritndiethyl sthebph
%d (see Internediate 38 for

wa
yleldmgz%yrfag P’ﬁltgﬁgﬁmeiﬁamk’ ‘ductivel y aninated (see | ntermediate
IHNMH 40@MHzt; DOIs)-DEPS ypmnmt(inez HirE8 (ro.ShispLAH(m, THDNMS

(m, 1 H§.|§t 34 (e r(1)5,3 2(50,% 1?) %g‘(ﬁfﬁiﬁﬁg (533 %4%4% 2 }pb% @Qgﬁ 08 Hz,

1H)733)(h%]—% 84817 TH) 3.360d,4=648 H3, 1 B) $D9 @, 80.Qckiz, I B 81T (biZ, H)L
(d, 20 J=9.23 Hz, 1 H 7.31 (d, J=8.10 Hz, 1
1126(5H)1P§ 11 (d, J=9.04 Hz, 1 H). ES (M+H)+=525. WO
2900/ 1195844 PCT/ GB2006/ 001889 - 93 Exanpl e 46
6-[({(3R 6R)-1-acetyl -6-[2-(3-chl oro-6-nethoxy-1,5-nap
ht hyridin-4-yl)ethyl] piperidin-3- yl}

am no) net hyI ]-2H p?/rl dg&&ﬁgmh}; [ 1, 4] oxazi n- 3(4H) - one
Pr EXx
«aiE:swEaa;z('(s”cyi"‘q»é{s%ﬁ%E%i‘p% Tgphusnan SRR RARALHES. |
a Hin1- it 1 98
(m 3 H) 2 o %%@%em%l%l o} piser é)y[)ﬁcet ahi)i
Prepgred iy a gmilpr fashwae Xaﬁlplfo“z?x%el”t@“gg(z il??‘ 37 (m 1

dlﬂuorgghféflggry(ﬁdeh?dew)as uﬂedgcﬂlﬁgaglhe ée?dﬂ%té% a?ﬂ'rﬁ)‘tl.olz E%@Esﬁ/ﬂ_lll)tii‘:?)zigte 37
for conddioBanpl e 47

I h ; t
(1%%@4&%%00_2% %1?1%6%63 Sgﬁpﬁl g ! P?%gnh 351{)%9/(?{1 ﬂ"'W(‘nﬁ J?bmsy
9.51 HE. 11, 14] DXa71.46 (@, RIH)Bel3mA. %7a(m ﬁd‘})ﬁl Yesiddi(m. b H}W’&%&%?l 4.06 (s,
31043592 1) 6.40 - 6.61 (m, 1 H) 6.94 (4, J=16.01 Hz, 1 H) 7.17 - 7.37 (m, 2 H) 7.42 - 7.55
(m, 1 H) 8.30 (d, /=9.04 Hz, 1 H) 8.78 (s, 1 H) 9.68 - 9.96 (m, 1 H).

ES (M-+H)"=531.

Example 49
((2R,5R)-2-[2-(3-chloro-6-methoxy—1,5—naphthyridin-4—yl)ethyl]-5-{[(2E)-3-(2,5-
difluorophenyl)prop-2-en-1-yllJamino}piperidin-1-yDacetic acid

Prepared in a similar fashion as Example 48 starting from (R)-(-) methyl-2-pyrrolidone-
5-carboxylate.

'H NMR (300 MHz, DMSO-D6) 8 ppm 1.56 - 1.96 (m, 4 H) 1.97 - 2.18 (m, 1 H) 2.19 -
2.41 (m, 2 H) 3.16 - 3.44 (m, 4 H) 4.00 - 4.13 (m, 5 H) 6.41 - 6.60 (m, 1 H) 6.83 - 7.04 (m, 1 H)
7.15 - 7.40 (m, 3 H) 7.43 - 7.55 (m, 1 H) 8.30 (d, /=9.04 Hz, 1 H) 8.78 (s, 1 H) 9.71 (s, 2 H).
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To a suspension of tert-butyl

(2S,5S)-5-azido-2-[2-(3-fluoro-6-nethoxy-1, 5- napht hyri
wa@lews/13074- yl ) et hyl | pi peri di ne-| - carboxyl at e PCT/GB2006/001889

(I'nternmediate 39 from Exanple 24) (274 ng) in THE (4

m.) was added DI EA (0.30 nL) and t-butyl bronpacetate

(0.12 nmL). After stirringsat room tenperature

overni ght, additional t-butyl bronpacetate (0.30 ni)

was added. After stirring over the weekend, the

m xture was diluted with ethylacetate and water. The

§ gi) sggl ution was collected, washed with brine,

rie 'SO4), filtered and concentrated yiel ding

tert- butyl 20

{(2S, 5S) - 5- azi do- 2- [2E§§m9m5@ro 6- met hoxy- 1, 5- napht hyr

idin-4-yl)ethyl Jpiperidin-1-yl}acetate. Follow ng

si 6H({i3S,6%) e Beldrcblord-Gumathexy- amtey'z%n-“rbé}efhyglm'

thyl)-2H-pyrido[3,2-b] [1,4]oxazin-3(4H)-one
(metéé’fyab%;%p ﬁe@ﬁg%&]‘%n%gﬁg%htyh)yrl |yF1l gf[ yl) ][et I’]lyl ] pi peridin
-1-yl }acetate was requ {Bee |Internédi@te 38 for

conditions) and reductively am nated (see Internediate
37 for conditions) 25.40 Vi Hrg of tert-butyl
((2S,59) - 2[2-(3-0 | or &- % mapht hyri di n-4-y
[ )ethyl]- 8| 4- di hyd yrido[ 3, 2-b]

[ 1, 4] oxazi n 6ly| metlhyl ] ami no} pi pe?idin-1-yl)acetate,

(M+H) +=597. To a shBl ution of tert-butyl
((28 5S) - 2-[ 2- (3-chl or o- 6- met hoxy- 1, 5- napht hyri di n- 4

'Yd) ) fsPatision Bf fef#Bityd 25; 35)-4 -adlidhry2el2ef3 Foxoy- et 3 h5mpphhygidin-

mi otk Ji. i t
-yl)ethafﬂlylp?rﬁinaﬁ%ﬁ%ﬂ@% (ﬁ;{ rme a‘ﬂ B? g%lo Enflé’ié? @mgn%a(gﬁferﬁiggl) in
THEF (7. Watﬂ adzm?ﬁm (. m;nL) \ﬁéﬂ %%&yl@mma@@r? 000 gYiFD3tgEos
- er stirr or Qur.s
for 30 rgEEALHEEPTHTROZRY S ol ERG bR i oty
acetate, Qﬁ‘i@d Bubrisbdiga sﬂ?&t&nﬂ%meﬁﬁteﬁnﬂ%ﬁcﬁﬁbwmw@m tRgivgamoj of 8-{2-

Al acetonitrile
(25, 5SL i B et B T el 2 bR b Aokl S-naphiyrigine
(190mgyBt hanol and precipitated with d| et hyI et her. The
white solid was filtered and washed with di ethyl ether
5 yielding 47 ng of the nanmed conpound. 1H NVR (400
WMoowiRVERi IR o dRBsTolndih Extimple 24, 84 27@S(55)-1-2cetl-5¢. 91

(m 1 2. 06 m 1 2.84 2.H 3 2 H)
azidopiperghn-+ @ml]e‘@yh}w @gq;g-Z(rgetgqgcyr_b,S aépgﬂayflgl'ﬁ% yaﬁ_begufg:g]_/(se d
Interntlzdi%t@.fs fé?eondﬂao'ﬂb) arld RBudtidtely dmEhatd (42 Interinbdiate 3B fc(rctpndmons)
1 8.29 (d, J=9.09 Hz, 1 H 8.76 (s, 1 H
toyxelc.h_tileaan%dscompow 10 ES (MH) +=541. Exanpl e 48

! %ﬁﬁﬁ%?ooéw%@&%%éﬁm% pﬁrm (axy=117.58, B8R HayT Hyli.03 4191

(m, 1 Hl)l H4h}drmmd72()%ir%2-2§)érﬁ7]: W83 B Tid)65i e # R4 1 2 0@ 2 D
327 (& b 39h s, 2 H) 4.04 (s, 4 H) 4.64 (s, 2 H) 7.08 (d, J=6.41 Hz, 1 H) 731 (d, J=8.48 Hz,
| H)7.33 - 7.45 (m, 1 H) 8.28 (d, J=8.48 Hz, 1 H) 8.76 (s, 1 F) 11.26 (5, 1 H).

ES (M+H)*=555.

,.Q
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30

15 Prepared in a simlar fashion as Exanple 47 except

that (2E)-3-(2,5- difluorophenyl)acryl al dehyde was
w@e®d/128974 ng t he reductive am nati on step (SeePCT/GB2006/001889

Intermediate 37 for conditions). 1H NVR (300 MHz,

DVSO-D6) 8 ppm1.63 - 1.98 (m 3 H 2.00 - 2.18 (m

J=20.25, 9.51 -96-

Hz, 1H) 2. 21- 2. 46(m 2H) 3. 13- 3. 27(i n, 2H) 3. 27- 3. 44(m 3H) 3.

85(s,2H)4.06(s, 20 3 H) 4.12 (s, 2 H 6.40 - 6.61

(m 1H)6. 94(d, J16. 01Hz, 1H) 7.17-7.37 (m 2H) 7.42-7.55

(m 1 H 830 (d, J=9.04 Hz, 1 H 8.78 (s, 1 H 9.68 -

9.96 (m 1 H. ES (M+:H)+=531. Exarrple 49 25

((2R, 5R) - 2-[ 2- ( 3- chl orkxagm&tthoxy- | , 5- napht hyri di n- 4-y

PR R B et e e
zH-pynms,a-bmaﬂmmw- -yi)raethyliﬂmap}pmps igyh-yRs2-exesthy] dee
§ asfuts e@l ? {prt(%l ?\i%g&?—g- gﬁﬂb ’ZZBQS’ rfﬁlQlloLéjﬁ’l@lﬁbxy-l 5-naphthyr1d1n-
.y1)ethg1]19ﬁer(dme-Mcmeboxylagexlnteanmte A9 frgmﬂi)xampl@g‘t) (1§@mg) EPlT I{F
. Om%w%@d%?%fﬁlfﬂ_@ lééré\gmndf}i %ﬁxy%ce%q chlo H?ldel@) 1 fﬁ'lL)':hntfl)the@mﬂ'aire'was

stirred atffoorh té@perafhresdyenight. ThefniBwEvag the wps@doaqlth-yaterg_e;qq)actgé wih

ethyl acé;eﬁﬁ« ég‘g)d)d%r/se T%:galfzte,g%lteﬁﬁg %ﬁ%@éx&é@?% ive cruiie 2- égS ,35)-5-

a21do-2Q2-(3 K135 BRpth6xy- 2.5 (n3phtlyiridined-gh ety lpipeyidin: 15&5—3pﬁpﬁyyluasﬁ=tﬁe
| )et hyl]-1- 5

as oil (3(0 hoxyacet yl ) pi peri di n-3-yl ] am no} met hyl ) - 2H pyri do]

3,2-b] [1, 4] oxazin-3(4H)-one O-OMe Chiral ~/ HUN N

Wl
Folevay vt arers e R EERECY, B plassSiiatne
amdop@éri’dlm—ﬁ-y}ﬂbthﬁll} Wyd}ﬂlq&ogenethhxyd sStnaphthpodipé weereduend dsegedi at e

Intermee}na@ﬁ%rpo alasé glﬁjeéﬁ%(%‘y; ilgﬁl nﬁ? dateh{l]%duiltg 3‘7 %‘1:' conditions)

to yieldahé @ernﬁbacéefn@bﬁld( 0.07mL). After stirring for 30_ m nut es

% TR Gopb g{@%@ﬁ@ﬁégﬁﬁﬁ $5 € 5483 RSP Yt Ms7 (m, 1 1)
1.98-2.10 (m, 3 H) 2.13 (s, 2 H) 2.19 (s, 3 H) 3.12 (d, J=14.32 Hz, 1 H) 3.37 (t, /=8.10 Hz, 2 H)
3.53 (s, 1 H) 4.06 (s, 4 H) 4.27 (s, 2 H) 4.50 (s, 1 H) 4.59 (d, /=5.65 Hz,2 H) 4.79 (d, J=14.51
Hz, 1 H) 4.96 (dd, J=26.66, 14.41 Hz, 2 H) 7.01 (d, /=7.91 Hz, 1 H) 7.13 (d, /=9.04 Hz, 1 )
7.23 (s, 1 H) 8.18 (d, J=9.04 Hz, 1 H) 8.68 (s, 1 H).

ES (M+H)"= 583.

Example 52
6-[({(3S,6S)-6-[2-(3-chlor0-6-methoxy—1,5-naphthyridin—4—yl)ethyl]-1-glycoloylpiperidin—3-
yl}amino)methyl]-2H-pyrido[3,2-b][1,4] oxazin-3(4H)-one
2-((2S,58)-2-[2-(3-chloro-6-methoxy-1,5-naphthyridin-4-yl)ethyl]-5-{ [(3-0x0-3,4-

dihydro-2H-pyrido(3,2-b][1,4] oxazin-6-yl)methyl]lamino} piperidin-1-yl)-2-oxoethyl acetate
(Example 51) (100mg) was stirred in ammonia/methanol for 48 hours. The reaction was filtered

and washed with methanol to yield the named compound (60mg).
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25

acetate, dried over sodiumsul fate and concentr at ed
under reduces pressure to give an oil of 8- {2-

W @& 12584 5- azi do- 1
- (met hoxyacetyl ) pi peri di n-2-yl]ethyl}
- 7-chl or o- 2- met hoxy- 1, 5- napht hyri dine (190ng). 15
Fol l owi ng sim | ar procedwres found in Exanple 24,
8-{2-[(2S,58)-1-acetyl -5- azi dopi peridin-2-yl]ethyl}
- 7-chl or o- 2- net hoxy- 1, 5- napht hyri di ne was reduced (see
Internmedi ate 38 for conditions) and reductively

éﬁgggkﬁﬁ nahég% ngﬁﬂ%§{?3§7189kr 530%)Dp§90?£%§%%§%_
1.99 (m,Q FMTO(s,1OHY 8ld0 - 321 ¢, 318) 3.88- 34 G, /=13.0f Ha, 11@ S66 A

4.04 (s,%ﬁ)@s’{% é@ﬁ]ﬁzo 4150&61 %%90%2(2{ }%hﬁ(dz( 221{%41(;61711)760@
J=5.10 1), 13D923(-S], 352rhip £ .80 ((A.s/=994 Hy, WHBA 74 gs? )|1|} 1% (s H@d
Hz, 7.31 (d, J=8.48 Hz, - 7.45
fg%ﬁ”%%%m J=8.48 Hz, 1 H) 8.76(3 1H) 11. 26
. ES (MH) += 555, 25 VO 2006/ 125974
PCT/ GBZOOG/ 001889 - 96, 51

2-((2S,59)-2-[2-(3-chloro- nethoxy |, 5- napht hyri di n-4
(BR,6S)-NI(2, 3-emiwlr¢[1541dnoh@efzax«ipﬁ,ndmmmwml) 62|fzk@3mwuﬁgnezhw-l 5-

1 4] oxazi n- [ 1-vyl - oxoet h
[ a]cet ate é‘ éé’h Xﬁ&é?’l @grst ﬁt I v
@ﬁ, suﬁﬂzﬁqnlndﬁdﬂes[ ﬁuﬁ@mﬂﬂxamnple 28 tmmk@‘s;ﬁRBS ragpr2Hy(3-

F
) et ar,b e
oot B DR G S
minor r@t%ﬁ%)ﬁ)&s l&lﬁgﬁd) (sc’kﬂﬂteﬂﬁ@ﬁaﬁe@&ﬂoetqnldﬁmhé) end ltbduc(tﬁ’telll afminayed (see
an e mx ur room ure
Intermediats 3 f@mondrpﬂ ﬁpvgae@f Q}\f‘éi;to ty]ﬁ t%%%meg cglqmr?ﬁl{ \%a ter.
F\ﬁ\a@ 1400 N2, ICHIROROFORPED AS Shm 086 @6, ONE?.03 () Al 2.17 (m, 2
fa filtered and concentrated ﬁ géx fﬁq957@ 3H)
H) 2. 362qz(62(gl, 5 &) 35 51gy, 2 H) 3.28 (m, 3 H) 3.50 (m, 1 H) 3.83 (w, 1'H)
415 a2 }ﬁ% 2922 hﬁ 4%'@'(9 Qq{)ﬁrmhhﬁ»m 15t BRPI0b Iy 1 iEiss4my Fo

|per|d -yl }-"2- oxoethyl acetate as oi
858®(BHDng) F0||OMAng simlar procedures found in Exanpl e
( 42S, 59) - 1-acetyl -
azi plperldln 2-yl]ethyl}
-7-chl or o- 2- met hoxy- 1, 5- napht hyri di ne was reduced (see

]7551 41{%1 ggﬂ%gﬁcﬁﬁ Ehanidts SHd RRAMICHAERS ar@ BofpBtka bl Y&ftignce herein,

see I'nternediate 37 for conditions). to h
as thoqgh eaiddllddaﬁy imsopdratadripyaefagnce. Ihq\gm@n(ag@ pasihegn described w1t

referen(cﬁ{t‘c) :Vfrl Eiﬂjl g:é%c@ic agmdqﬂgﬁ&edg&bodﬂneﬁé aﬁmecﬂmcﬁ‘@es Hokdever, it siblld be
understood that many variations and modifications may be made while remaining within the

spirit and scope of the invention.

PCT/GB2006/001889



1.98 - 2210 (m 3 H 2.13 (s, 2 H 2.19 (s, 3 H 3.12
(d, J=14.32 Hz, 1 H 3.37 (t, J=8.10 Hz, 2 H 3.53

W@ 200642394 4. 06 (s, 4 H 4.27 (s, 2 H) 4.50 (s,Par/EB2006/001889
4.59 (d, J=5.65 Hz, 2 H) 79 (d, J=14.51 20 Hz, 1 H
4.96 (dd, J=26.66, 14. 41 2 H 7.01 (d, J=7.91 Hz, 1

2

4.

Hz,
H 7.13 (d, J=9.04 Hz, 19I8|) 7.23 (s, 1 H 8.18 (d,
J=9.04 Hz, 1 H) 8.68 (s, 1 H. ES (MH) += 583. Exanple
52 25
6-[ ({(3S, 6S)-6-[2-(3-chl oro-6-nethoxy-I,5-naphthyridin
-4-yl)ethyl]-1-gl ycol oyypiipes i di n-3- yl} am no) net hyl ]
-2Hpyrido [3,2-b] [1,4] oxazin-3 (4H)-one
2-((2S,59)-2-[2-(3-chl oro-6-net hoxy-1, 5- napht hyri di n-4
-yl )ethyl]-5- { [(3-0x0-3,4
i hydr o-2H pyrido[ 3, 2-b] [ 1, 4] oxazi n-6-yl ) net hyl ] am no}
pi peridin-I-yl)-2-oxoethyl acetate (Exanple 51)

ed i n ammoni a/ met hanol for 48 hours.
5 1 é’ﬁ%mg(gaalgmf%n vvg?rfl ltered 0 and washed with net hanol

to yield the naned cgi;p d 60ng) . WO 2006/ 125974
i

We clai

PCT/ GB2006/ 001889 I\\R—\OQOO MHz, DMSO-D6) S ppm
1.35-1.62(m2 185(m2H)186-199
(m 2 H 2.70 (s, 1 3., -327(m3H)341-
3.54 (m J= 13.00 . IH) 3.66 (s, 2 H 4.04 (s, 3
4.08 (s, 1 H) 4||_4O - 450 (m J74.90 Hz, 1 H 4.59

(s, 2 H 4.74 (s, I”H 7.00 (d, =8.10 Hz, 1 H 7.23
- 7.35 (m 2 H 8.27 (d, 3904Hz 1H 874 (s, 1 H
11. Exarrple 53
(’BW@S}“‘CRP"{"QH}EE‘CSFH{%? %’Mggriﬁf |ec13%%r|l no [2, 3-c]
pyridin-7-ylmethyl)-6-[2-(3-fluoro-6-nethoxy-I, 5-
napht hyridi n-4-y1)ethyl]piperidin-3-amne 10

10 Ed$ | owi ng sinmilar procedures found in Exanple 24,

ert-butyl (2S, 8R)-5- azdo 2-[2 (3

Naxy=y, s ridin
bo/;iy[iat @ e Redi Oil al)
duted fsedV'l.nter midi-at ¥ 3 faor cdﬁdpu'\bns) and
reduct ively am nated (see Internediate 37 for

condltlons) and deprotected to yield the naned
v\@ und %CHL (PED)ESpm
I;I) 3 .
N 8(‘m1|—|)4"d)7 , 45m2’429(m2

H)438(s 2H)705(d 3909Hz 1H)709(s 1

.15 858(s 1 H. ES (MHy+=454.
'// /N/
\3@@5@6@@5@5
N Na
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20 All cited publications, patents, and patent
docunents are incorporated by reference herein, as
w0 bwagisoradi vi dual |y i ncorporated by referencePClia82006/001889
i nvention has been described with reference to
various specific and preferred enbodi nents and
techni ques. However, it shgoul d be understood that
many variations and nodifications may be nmade while
remai ning within the spirit and scope of the
i nvention. 25 WO 2006/ 125974 PCT/ GB2006/ 001889 -98

CLAIMS ;W claim 5 1. A conpound of fornmula Il Re Ry
S R R.RA-N N X)-,~z X L Il or a pharnaceutically
e

ciept ¢ salt thereof, wherein: 10 Lis \ N N-\
NC87 Ghhdeeife“anh N inditates the pdintboiMuitd¢hient, and\vheJein N N
NT N~N-No (JNNOF ~1 / NNNIT / N N N\ ~NT \
6N~V \ NV I \ N CN

each L is optionally substituted with 1, 2, or 3 groups independently selected from the
group consisting of H, halo, cyano, nitro, (C;-Ce)alkanoyl, carboxy, (C;-Ce)alkoxycarbonyl, (C;-
Cg)alkyl, hydroxyl, halo(C;-C)alkyl, halo(Ci-Ce)alkoxy, (C1-Cg)alkoxy, NHCO-(Cy-Ce)alkyl,
SO,(C1-Ce)alkyl, SO;NH(Ci-Ce)alkyl, or SON((C1-Ce)alkyl)s;

X is NHCO, N(C;-Ce)alkylCO, CO-CR;R3, CRiR2-CO, NR1S0;, CRiR,-SO; or CRiRy-
CR;R,, wherein R; and R, at each occurrence is independently H, hydroxyl, (Ci-Ce)alkyl,
halogen, halo(C;-Cg)alkyl, aryl, or heteroaryl; or

X is O-CR R,, NR;-CR R;,wherein R; and R; are H, (C1-Cg)alkyl, halo(Cy-Ce)alkyl, aryl,
or heteroaryl; A

Z is absent or is C;
...... ” is a bond or is absent;

0]

6]
L cjatit ll—O(Cl-Cs)alkyl
Ry is H, (C;-Ce)alkyl, (C2-Co)alkenyl, e , , hydroxy(C;.

Cs)alkyl, CONH,, CO.H, -CH;CH,CO,H, -CH,CONHy, -CH,CO,H, -CONH(C;-Cyg)alkyl,
trifluoromethyl, S(O)sR1, wherein x is 1 or 2, provided that when Rgis Hand Z is C, “aae--- ” is

a bond;

Ry and Ry’ are each independently halogen, (Ci-Ce)alkyl, (C,-Ce)alkoxy, hydroxyl,
CONHS,, CO,H, -CH,CONHj,, -CH,CO,H, -CONHCHj or amino, provided that when Ry and Ry’
are hydroxyl, amino, or halogen, they are not attached to the same carbon, or when Ry and Ry’

are attached to the same carbon, they form C=0;



I I 151 / N/ N/ NN/ NN, N, NNN/ (D, (~ I

I NWNN VI I CO, N\ ~N, / [/, I [ [, W
WQo®6N1REO74 PCT/ GB2006/ 001889 -99 N/ , N, MMEGBRIV6/001889

“rnnr" indicates the point of attachnent, and wherein

each L is optionally substituted wwth 1, 2, or 3

groups i ndependently set@8ted fromthe group

consi sting of H, halo, cyano, nitro, (Cl-C6)alkanoyl,

car boxy, (Cl-C6)al koxycarbonyl, (ClL 5 C6)al kyl,

hydr oxyl, hal o(C - C6) al kyl , hal o( C1- C6) al koxy,

(C1- Co) aI koxyo NHCO (d - CG)GI kyl, S02(Cl-C6)al kyl,

SO02NH( C1- Cs6) allky N( (] 1)2; Xis NHCO
Ngs%l-:g%% 1 CO, % or Cqu!gG@ ﬁ%RlSOZ CR1R2- S02
R6r - R2, wherein Rl and R2 at each occurrence
i s independently H, hydroxyl, (Cl1-C6)alkyl, 10

hal . hal o Cl. 06 & oot
Ug ogen ;@% 0 @EE yg@e@gﬁea%ggiﬂ%&ggggyﬁ op@énalfy

g@@lg taal Io(Cl CG) al kyl, aryl, or heteroaryl;
replacedfgltgl absen%é (gria?s C --- -""is a bond or is

5 absent; 11 (C - C)alkyl I--O(Cl C6)al kyl Rd is H,
]an%?@:lal%b\lllbst(t@%d 66) & demioyflised bic§clic Hetedragryqr @hen Uis

ethylene, @h@r@@@ﬂethy@ﬂ}\m—r(sepﬂm 1&?%%%?@ %;garéhe %hﬁ;:oaryl((h
n}i\(@‘g ¥hib Sheler@drylds-Qy)atinilaléthyt, heteroatyt&1Rd i s
C6)alkyﬁg(§)ﬁ%’ rO%}al:k_y"" |?Ty§bond Ry and Ry’ are each
Co)alkylsnideyb hctewerylChEralkEmMINec: - 06) al kyl , ( Cl- CB) al koxy,
hydr oxyI CONH2, CO2H, -CH2CONH2, -CH2CO2H, - CONHCHS3
or am no, provided that when Rﬁ 1R¥ 25 are
2. fijelcampphnd efielaim | whichHap sepappung %@“ﬁ?% bt attached to
the sane carbon, or when andRey' are attached to

t he sane car bon, they fo C=0 ,%9\2 06/ 125974
PCT/ GB2006/ 001889 -1G® aI kyl

L-(Cl-C6)alkyl R is I—?J\//\%LQ kyl, , or

Rob

10

RZC II" 1

wherein:
15 Zs, Z, and Zg are C or N provided that when Z7 is N, Ry is absent, and

R,, is H, cyano, (C1-Celalkyl, hydroxyl, halo, halo(C;-Ce)alkoxy, (Ci-Cg)alkoxy.
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Uis CH2, CH2CH2, CH=CH, or C C, and wherein each

hydr ogen nay be optionally replaced by fluoro or
W@ @be@Epal Kyl ; 5 Ris an optionally substitut eRBCEHGBR006/001889

ort ho-fused bicyclic heteroaryl, or when Uis

ethyl ene, ethenyl, or ethynyl, Ris optionally

substituted aryl or hetergaryl, or is heteroaryl (Cl-

Co6) al kyl oxy, heteroaryl (Cl-C6)al kyl t hi o,

het eroaryl (C - C6) al kyl sul finyl, heteroaryl (d -

?E)alkylsulgon¥l,lheteroaryl(CI-C6)aIkyIan1no. 10 2.

e conpound of claim1l Lch i a _co und of fornul a
I1-1 Ry Re Rd-N\ Y- R ﬁ?é' = //Renpzs R2b Z7 Z8
R2l I'l-i  wherein: 15 Z3, Z7, and\;8| re Cor N
provi ded that when Z7 is N, 'S sent, and Rea is

H, cyano, (Cl-C6)al kyl, hydrox%{lb hal o,

3. Bl koxy s fekeifB) al ko WD 2006{5125974
RN T AN B et conpound

of claig

MeO

NC /N _ Q NC ~ | Q NC /N Q
N X
N N A

wherein “ ~ * indicates the point of attachment and Q is hydrogen, fluoro, or chloro.

4. The compound of claim 1-3, wherein X is NHCO, CO-CH;,, CH,CH,, O-CHo,
CHOHCHj,;, or NHCHy;

Ry and Ry’ each independently are H or (C1-Ce)alkyl or taken together with the carbon to
which they are attached form C=0;

R is benzo[1,2,5]thiadiazol- 5-yl. Other specific values for R include
4H-benzo[1,4] thiazin-3-one-6-yl, 2,3-dihydro-benzo[1,4]dioxin-6-yl, benzo[1,2,3]thiadiazol-5-
yl, 3-0x0-3,4-dihydro-2H-benzo[1,4] oxazin-6-yl, 7-fluoro-3-0x0-3,4-dihydro-2H-benzo{1 4]
oxazin-6-yl, 2-0x0-2,3-dihydro-1 H-pyrido[2,3-b][1,4]thiazin-7-yl, 2,3-dihydro-1,4]dioxino[2,3-
c]pyridin- 7-yl, 3-0x0-3,4-dihydro-2H-pyrido[3,2-b]1,4Joxazin-6-yl, [1,2,3] thiadiazolo 5,4-
b]pyridin-6-yl, 3.0x0-3,4-dihydro-2H-pyrido[3,2-b][14] thiazin-6-yl, 7-chloro-3-0x0-3,4-
dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6- yl, 7-fluoro-3 -0x0-3,4-dihydro-2H-pyrido[3,2-
b][1,4]thiazin-6-yl, 2-thienylthio-methyl, or 2,5-difluorophenylvinyl.
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15

Ry and Ry' each independently are H or (Cl-C6)alkyl or

taken together with the carbon to 10 which they are
waedaskwm f orm C=O R is benzo[ 1, 2, 5] t hi adi azoP€cT/EB006/001889

O her specific values for R include 4H benzo[ 1, 4]

t hi azi n- 3-one-6-yl, 2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl,

benzo[ 1, 2, 3]t hi adi azol - 510%] |

3- 0x0- 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl ,

7-fl uoro- 3-o0xo- 3, 4-di hydr o- 2H benzo[ 1, 4] 15

oxazi n-6-yl, 2-oxo0-2, 3-di hydro-1

H pyrido[ 2, 3-b][1, 4]thiazin 7- yI

2, 3-di hydro-1, 4] di ox]

di
5. Theorwpaind offiagasrlst ?MCB#;)I ?98‘{1’@“ ]rf!fmlzf oxém n-6-yl,

[1,2,3] thiadiazolo 5, 4- b]pyrlqen 6-yl,

3- 0x0- 3, 4-di hydr o- 2H py b%fié] th|a2|n 6-vyl,
7-chl oro- 3-o0x0-3,4- R—N’

di hydr o- 2H pyri doJ[ 3, 2- b][ tRyzi n-6- yl,
pyri do[ 3, 2-

7-fluoro-3-0x0-3,4-dih
b][1, 4]thiazin-6-yl, 2-ithienylthio-nmethyl, or
R0 2006/ 125974

2, 5-di fl uoroB AXQV2
PCT/ GB2006/ 001889 - 102 q The conpound of clains
formula 11-2. Re Ry N~-R
I
6

1-4
which is a conpo Ra N
, Ry Xl R2a23R2 727 28 R2I 11-2 -(C -C)alky
L- O C1- CB)aIkyI erein Rd is (Cl-Cgpal kyl, 1
met hyl , 062 _CH2CH2CORH, - CH2 CONH2,
-CHQCCQH, CONHCHG, SCQN@, COCH3, COCH2OMWe, or
COCH2OH. 6. The cquound of cI@JnB 1- 4 which is a
compound of fornulﬁ_}l Ry. NR R N 1Y )) Ry

|

e a]kyl L—0((: c)

wherein Rq is (Ci-Cg)alkyl, 2 03 , methyl, CONH;,
CO,H, -CH,CH,CO,H, -CH,CONH>, -CH,CO.H, -CONHCH3, SO,Me, COCH3, COCH,0OMe, or

COCH,OH.
6. The compound of claims 1-4 which is a compound of formula II-3.
R e
Yy o~
N™ “R
R&‘&P\
Ny
=
X
R2a\EZ3 7 ' Raob
NS NS
%7 Zg
Rac -3
wherein

1 1
Ry is H, (C1-Coalkyl, L(CI'C6)a1kyl, L—O(CI'C6)au‘y1,methy1, CONH,, CO,H, -
CH,CH,CO,H -CH,CONE, -CH,CO;H, -CONHCH3, SO;Me, COCHz, COCH;0Me, or
COCH,OH.
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X Ra Z3 Rb \ \ | Z7 Z8 10 R2 C 11-3 wherein 11 (C
-C)alkyl L--O(Cl-C6)alkyl Rd is H (Cil-Co6)alkyl, 1 6
WO 2006809/l , CONH2, CO2H, - CH2CH2CO2H, - CH2COMERYGB2006/001889
- CH2CO2H, - CONHCH3, SO2Me, COCH3, COCH2Owe, or 15
COCH20H. WO 2006/ 125974 PCT/ GB2006/ 001889 -103 7. The
conpound of clains 1-4 whpgh is a conpound of fornula
11-4 0O Re R RI-NX R2a Z3/ Rb ZzZ7 28 R2 C 11-4 O
~(Cl-C6)al kyl 5 wherein Rd is H (Cl-C6)al kyl,
car boxy(d -C6)al kyl, 0 LQ(CLl-C6)al kyl , nethyl,
CONH2, CO2H, - CH2CH2CO2H, - CH2CONH2, - CH2CO2H, -
CONHCH3, SO2Me, COCH3, COCH2OWe, or COCH2OH. 8. The

7. Torpopathdaf chimd fré which isveestpopad of feemiolitd of formul a

11-5. Re Ry N--R Rd-M ., "gf RyReX

11-4

“——(CI-CG)alkyl
wherein Ry is H, (C;-Cg)alkyl, carboxy(C;-Ce)alkyl, ,

6]
I
O(Cl-c6)alkyl N methyl, CONHz, COzH, -CHzCHzCOzH, -CHzCONHz, -CHzCOzH, -
CONHCHj3;, SO,Me, COCH3, COCH;0Me, or COCH,O0H.

8. The compound of claims 1-4 which is a compound of formula II-5.
R T
y /\
N

> R
Rd_'N

____Ry'
X

Roc II-5

SN
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15

20

25

R2a j 3 R2b 17 Z8 10 R2c 11-5 WD 2006/ 125974

PCT/ GB2006/ 001889 -104 0 ~-(d-C6)al kyl wherein Rd
wWOHR20068279CL - C6) al kyl , carboxy(d - C6) al kyl, , orPCDG8E1064B1889

-C6)a 1 nethyl, CONH2, CQZH, -CH2CH2CO2H, - CH2CONHZ,

-CH2C2H, - CONHCH3, SO2Me, COCH3, COCH2OWe, or

COCH20H. 5 9. A conpoundl10di ch is:

(2S,5R)-5-[(2, 3-di hydro- 1, 4- benzodi oxi n- 6-yl net hyl ) am

noj - N- (6- net hoxy- 1, 5-

napht hyri di n- 4-yl) - 6- oxopi peri di ne- 2- car boxami de;

5-1(2, 3-di hydro-1, 4- benzodi oxi n- 6}y| met hyl ) am no] - N- (6

- et hoxy- 1, 5- napht hyri di n- 4-

i@ i%‘ G)a]kyl
O{%%e@l&?ﬁoﬁ gf:? di F]ydb&@(cQ enzod| oxi n-6-yl rret hyl ) ani
l_ noj - N- ( 6- methoxy 1, 5-
(

DRI ol ) O SN ORPEL S e R RORRT B
CONHCﬁ% Bb)EMQ'dbdﬁybmnmvleam COCHOK.8- f | uor o- 6-

hoxyqui nol 1 n-4-yl)-L-prolinam de;
(4R)-N- (6-cyano- 1, 7-napht hyri di n-4-yl')-4-[ (2, 3-di hydro
9. klcq)mﬂ?gld%@lqu 3-c]pyridin-7- 15

(LZS;ﬁ]Rthdga ?.i(rinlh}rrlc(ljro -1L4 erngcl)cilgx?rT6gf?methﬁ)ammo] [J\§ 86' metﬂ Pg of
naphthy[rahxﬁél ﬁi)J%YJﬁo&balinéétﬂﬁb&héhﬁ@ﬂ no] - N- (6- et hoxy- 1, 5-

di h-4-yl)-L-prolinam

@4@3 mzcnodm ¥ ﬁﬂlrsetwlbammoﬂ{Vz(63nﬁbwoﬂr%tlapkthzjldm-4-
6 o’g@}pﬂ%b%?g%bﬁ%{*ﬁﬁﬁé o1 o1 { nai de:

mmﬂémpmy@g -lh @mdl@umétyﬁm@mnsnoa%fﬁlﬁw?m W24y
naphth%léi é\l(;’&)??grédlgﬁ E)(«,beg{(n 7 | met hyl ) - 1- et h¥8 [ perl di

IQ4R3 dam Braljhydro{1 4]d10x1no[2 3-c]pyridi n—7—y1methy1)am1no]—N uoro-6-

methoxyngy 1%4%*?_?%@[*4%1& -chl or o- 6- net hoxy 1, 5- napht hyri din

oyl pi peridin 3-y
qmmxmah«yn17-®bmbymdm+ég®p42£(%]3 qﬁllydllf][bﬂﬁliqxﬁloﬁ?( %fﬂp%ﬁé

cetyl -6-[2-(3-chl oro-6-net hoxy-1, 5-nap
ylmethﬁlt){{éi‘}‘ﬁg]gﬁ roﬁ g’t hyl ] pi peri di n- 3-

(4R)-4-[(2,3- d1hydro[1 ,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-N- -(6-methoxy-1,5-
naphthyridin-4-yl)-L-prolinamide;

(4R)-N-(2-cyanoquinolin-8-y1)-4-[(2,3-dihydro[1,4]dioxino [2,3-c]pyridin-7-
ylmethyl)amino]-L-prolinamide;

(3R,6R)-6-[2-(3-chloro-6-methoxy-1,5 -naphthyridin-4-yl)ethyl]-N-(2,3-
dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)-1 -methylpiperidin-3-amine;

6-[({(3S,65)-6-[2-(3-chloro-6-methoxy-1,5 -naphthyridin-4-yl)ethyl]-1-glycoloylpiperidin-
3-yl}amino)methyl]-2H-pyrido[3,2-b][1,4]oxazin-3(4H)-one;

6-[({(3R,6R)-1-acetyl-6-[2-(3-chloro-6-methoxy-1,5 -naphthyridin-4-yl)ethyl]piperidin-3-
y1}amino)methyl]-2H-pyrido[3,2-b][1,4]oxazin-3(4H)-one;

((28,5S)-2-[2-(3-chloro-6-methoxy-1,5 -naphthyridin-4-yl)ethyl]-5-{[(3-0x0-3,4-dihydro-
2H-pyrido[3,2-b][1,4]oxazin-6-yl)methyl]amino} piperidin- 1-yl)acetic acid;
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20

235

30

25 yl'} am no)net hyl]-2H pyrido[ 3, 2-Db]
[ 1, 4] oxazi n- 3(4H) - one;

W@ & 1534 2- [ 2- ( 3- chl or 0- 6- net hoxy- 1, 5- napht hyP¢TGB2006/401889
[)ethyl]-5- {[(3-0x0-3, 4-di hydro-
2H pyrido[ 3, 2-b] [ 1, 4] oxazi n-6-yl ) met hyl ] am no} pi peri di
n-1-yl)acetic acid; WO 2008/ 125974 PCT/ GB2006/ 001889
-105

6-[({(3S, 6S)-1-acetyl-6-[2-(3-chl oro-6-nethoxy-1, 5-nap
ht hyridin-4-yl)ethyl]piperidin-3- yl}

63‘ @9@ %)éty}l 6%%*(@%1'0%0& Aol B-’halﬂiﬂgmm £y Bl pipesidin: 3-

| or o- nethoxy

yl}ammo)mﬁyﬂkﬂﬂ pmdﬂmﬂ[} Alarprn- 3(‘%13 ope;[ ( 2F) - 3 -(2,5-
BAIHOL @P@ SARIHd-BlRioRy TF-rhphh) T QLRI PRS- 4B 3-g)5) ace
difluorofhenf 1852 6:8) - Hiquing} piperidiarlolaesigefifiy - 1, 5- napht hyri di n

- ﬁg[ﬁkkf} ?ii L3 ?tglor% 'E%&R&Sbcgfafs gép‘ﬁt%ﬂalf @ylbe@iym_r g - y: ]n .
(methoxydddyy)piperidin-3 yl]ammo}methyl) -2 pyr1do[3 2 ][ 4]oxazm 384(1 -one;

?‘*2?%9 5%2 ac3 c{ﬂ? c{-% E&;ﬂog{} gﬁnaﬁﬁhﬁm 23S PaBhg Ry BARB- 4- Y

dlﬂuor@héWmeWmemo@}pmwMﬂ yapetitiagid) pi peri di n-1-yl ) ace

zeﬁt%u%'&)(ﬁ%SI{)?%@L%l}/c%‘? (6) n%ethox%/ -1,5- naphth%rldm g ytl)ﬁ;:/hﬂ] d5| {n[(340x);)I -3,4-
dihydro}B-pyridof B2-p][ | @B)xammésll)methydammo%/plpendme 1-carboxylate;

0 2P Sy R Syl ssino)
dihydro-THipprido{ B2-Hifl hﬁnxymﬂé&d}mmpi‘ry@]hmmp};pmpr@w} y]éterqo]:tthac?tate, or

SRy e P S e R e R}
na hthﬁld&enwgunmathylb)peﬁdm« @ethytanadet at e; or

EB?H?E%%ceiﬁc%zgg%cegtallg)s(altht ere(1fmat hyl ) (met hyl ) ani no] - N-
met hoxy

ht hyri di net hyl i gr 21 AGich
roblgrmicepieal el iy e BB U e R PR s

phama‘éeﬁi&@l[@@@ﬁbld:ﬁiju\a@mmﬂm ora@mcipienpr i si ng a conpound of
claims 1-9 adm xed with a pharmaceutically acceptable

adjuvant, carrier, or excipient. 20 11. A nethod of
11. W ﬁl@t‘hbdﬂgf tPealBEA Bz[dteﬁlial infeb @t dompnmﬁgmximmlstegng a therapeutically

adm nistering a era i cal ef f ect nount of a
effectivepmppyiRf aé’PmQP‘H}drPE %fg* % Iﬁﬁﬁlﬁ'ﬁ nee%ﬁiéeé t?her eof .

12. A nethod of treating a bacterial infection in a
war m bl ooded ani nmal

sych as a human ei.ng, i e

2. of metieh of KGHPRB RS AL ROR T LB hded Dt plef g Ffihan
being, ‘?rf"ﬁééd iR reARe] WRiCh totipris@adariMisteringab s@d emmabammﬂfecﬁve

clains 1-9 or a phar maceut | cal‘lﬁl?( acce%glg lf }DNA
amouryt pg easfpoundsof cleime 95y 2 PRATTACHER Y PREP fhgfeo

gyrase in a warm bl ooded ani mal, such as a hunman

bei ng, in need of such_treat rrent vvhlctig c@ggr SE has a
13.  afmictiod ferinhibiting bacisrial BNArEFase R 8 P48 “H B L 8 2 a

humal’?tg)eq{%o bt s%l;]?’cré@mént Qhh cBmpiRE BaGiistetifAtd Hid animal an
pt abl e sal

effective amount of a compound of claims 1-9 or a pharmaceutically acceptable salt.
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WD 2006/ 125974 PCT/ GB2006/ 001889 -106 14. A conpound
of clains 1-9 and pharnaceutically acceptable salts

wo b@caefo74d or use as a medi canent. 15. A conmporemGBR006/001889

clainms 1-9 or a pharnmaceutically acceptable salt

thereof in the 5 manufacture of a nedi cament for use

in the production of an -ad-i - bacterial effect in a

war m bl ooded ani mal such as a human being. 16. A

conpound of clainms 1-9 or a pharmaceutically

acceptable salt thereof in the manufacture of a

' utié 219 labRBlabRfsalts tharedfdon e as a

14 %he@t %Efol{r\lﬁ% 1\/\%%%%?%%36% ?Oeﬁgl mal such as a hunman
medicanlmt ng. 17. A process for making a conpound of cl ains

1-9, conprising one of the followi ng approaches: Y "
-- NHBoc B- ZY'' NHBoc or

15. ARdewpuvatl pf deimsduh i %@a@aopﬁml%p@tqp?ef% t éée%%oﬁé the
manufactur? ﬁ%?lﬂxbg) g’atm?:t Por u¥e ﬂﬁhﬁierucR;n ofRhantRbadi@tl effi@t @raoup,

erein IS a |leaving group selected from
warm-blvatlal mnnaltsuqlfdsaélﬂmb%% sul fonyl oxy, followed by

renmoval of the BOC group and addition of U-R via
reductive amnation; OH RIBZ L Ric Y ~- NHBoc N
16. A compound of claims 1-9 or a pharmaceutically acceptable salt thereof in the

manufacture of a medicament for use in the treatment of a bacterial infection in a warm-blooded

animal such as a human being.

17. A process for making a compound of claims 1-9, comprising one of the following

approaches:
Y
_/-—Q_’____B-"' NHBoc
/—O ""NHBoc
""NHBoc
(@  Pd-catalyzed coupling of 2N , wherein Y is N-PG, wherein PG is a
X
R1' 21\ N Ric
| P

protecting group, with R1b , wherein X is a leaving group selected from halo or

trifluoromethylsulfonyloxy, followed by removal of the BOC group and addition of U-R via

reductive amination;

OH
R1' Z1\ N R1C
Y | _
@ NHBoc 2N
(b)  Coupling of HO z with Rb under Mitsunobu conditions

followed by removal of the BOC group and addition of U-R via reductive amination; or



(b) Coupling of HOz with R b under M tsunobu

conditions 20 followed by renoval of the BOC group
wa@paeaekdrs i on of U-R via reductive am nation; PCT/G82006/001889

2006/ 125974 PCT/ GB2006/ 001889 -107 NH2 RI' ZI Ric

HOY ~O N (c) Am de formation using O Z and Rlb ,

foll owed by addition of -10-R via reductive am nati on.

NH,
Ry 24 X R4c
HO v |
4 :>=0 7N
(c)  Amide formation using © z and R1b , followed by addition of

U-R via reductive amination.



