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phar maceuti cal conpositions thereof, and nethods of
use. In addition, the present invention relates to
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i nfections. Background The international health
comMmunity CONARNNUESIR WSEXAY ANSIMETrEQIAS. SOINT8r N t hat
the evolution of antibacterial resistance will result
in strains against which currently avail abl e
Fighdt of axeméion a| agents will be ineffective. For exanple,
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Cbnsequently in order to overcone the threat of
ead multi-drug resistant organisns, there is an
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e
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stzg)i\ﬁgyg(gcl, Q?Ié@lg% o r gllfarteglgta ree[?@c%{}s%ng%tgggg% al}dorpultiple resistant
Ehtbretdcciy ﬁzpcamatalré)hoth [aliffic o ¢e tﬂ:atcaaﬁ diffioplosd édadioste. Consequently, in
ontainin m as t ctiv redient, their use as
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acn%@}détrrﬁgmlnm@empég@ﬂcwwgﬂfquaﬁ provi des a conpound
of Formula (1): Formula (I)or a pharmaceutically
acceptabl e salt thereof, wherein the conmpound of
Sumnary a (1) is

In accordance with the present invention, the applicants have hereby discovered compounds'
that possess the ability to act as antimicrobials. Accordingly, the present invention relates to
compounds that demonstrate antibacterial activity, processes for their preparation,
pharmaceutical compositions containing them as the active ingredient, their use as
medicaments, and their use in the manufacture of medicaments for use in the treatment of

bacterial infections in warm-blooded animals such as humans.

Accordingly the present invention provides a compound of Formula (I):
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substantially free of a cis () mxture of its

enantioners, and wherein Ais selected fromCH and N
w2i08/03bect ed from CR7 and N, wherein at | eaBCT/GB2006/004766

A and Dis carbon; Eis selected fromO NH and S,

wherein: i) Eis NHif R8 and RO together from =0; and

ii) Eis Oor Sif R8 and RO are each H G is selected

fromOand S; J is selected fromGCGR4 and N, Rl is

sel ected fromH halo, cyano, C2-6alkenyl, and

. . )
or 5 DSty DelafEtan MO SnciPife Bunfha 1 Sormla @ i
sulsstnsitlilst fitecaf awiis () orrgure of TP eranfRirders,RAnd avhergireach

occurrenc ependent|y selected fromH and
A\Rﬁ‘é‘l"‘@?‘ﬁﬁg%dﬁ@‘c{ﬁt is optionally substituted with
Dgrgeleafiﬁlsme{: R?ﬁ)ndNRZ is selected fromH, halo, cyano,

G - 6al ky C2- 6al al kynyl, -OR 2a, and

- N( R@W?W@nﬁoggla&dalsé%fg C2. 6al kenyl , and

E §4:16aL&kHoNI0, NI 20881 onal |y subst ituted with one or
nore R20; RZa in each occurrence is i ndependent |y

wheedisct ed from H and Ci “al kyl, wherein said G- alkyl

are; optlgqgkhylfﬁ&l%ﬁksttg %rwom@%dor nore R20; R3 is
sel ected fromH yano, G- alkyl, C2-6alkenyl,
andiifc2- GEIIRQrwISIfR%)Rdﬁh aremthN( R3a) 2, wherei n sai d

kenyl, and C2-6al kynyl are optionally
Glssﬁl%fw%{hf’mg; one or nore R30; R3a in each

J ipsatevtedeime G- R? anﬂdependent Iy selected fromH and G -

REHE Ll By LS. ol SERERH Cotom, OB an
-N(R'?),, wherein said C;.alkyl, Cy.¢alkenyl, and Cyalkynyl are optionally substituted with
one or more Rlo; |

R' in each occurrence is independently selected from H and C;.alkyl, wherein said C,alkyl
is optionally substituted with one or more R”;

R? is selected from H, halo, cyano, C;.¢alkyl, Casalkenyl, Cysalkynyl, -OR%, and -N(R*),
wherein said Cjalkyl, Cy.¢alkenyl, and C,galkynyl are optionally substituted with one or
more RZO;

R?® in each occurrence is independently selected from H and C.¢alkyl, wherein said C,.salkyl
are optionally substituted with one or more R,

R} is selected from H, halo, cyano, Ciealkyl, Cssalkenyl, and C,ealkynyl, -OR3", and
-N(R*),, wherein said C,salkyl, C;¢alkenyl, and C,.¢alkynyl are optionally substituted with
one or more R® 0;

R* in each occurrence is independently selected from H and C;.alkyl, wherein said C;.alkyl
is optionally substituted with one or more R,

R? is selected from H, halo, -CO;H, cyano, Cy.¢alkyl, Cy.¢alkenyl, and C,¢alkynyl, wherein
said Cj.alkyl, Cs.¢alkenyl, and C;.¢alkynyl afe optionally substituted with one or more R4°;

R® is selected from fluoro, C;.salkyl, C;.¢alkenyl, C,.alkynyl, -OR% wherein said Ci.salkyl,
C,.alkenyl, and C;.¢alkynyl are optionally substituted with one or more R%;

R®* in each occurrence is independently selected from H and C,.salkyl, wherein said C,.salkyl

are optionally substituted with one or more R,



R4 is selected fromH, halo, -CO2H, cyano, G -6al kyl,
C2- 6al kenyl, and C2-6al kynyl, wherein said
w@2s08arteenyl , and C2-6al kynyl are optionally PCT/GB2007/004766
substituted with one or nore R40; R6 is selected from
fluoro, C2_6al kenyl, C2-6al kynyl, -OR 6a, wherein said
C2. 6al kenyl, and C2-6al kynyl are optionally
substituted with one or nore R60; R6a in each S
R'oiscglerted deoni 31, i hadie payaris i lsylkyle (Co sallsanyt, raneh ¢4-caklgnyl, wherein said

B

Raya i3 areGacibaddkygden, ERGat IRE odethenfodmED; 6ad kyny! |

whekein sa dei - Kyl , - 6al kenyl , and - 6al kyn
REE R B s B 1a baipsraieb s ot inipeipll ilected rom
haﬂiﬂﬂydi@xg@&;&n@,admr{}/df_&g@[] C,Q4lkdn§1, andlCRAIKyaget her form
= and R10 , R20, R30, R40, R60, and R70 in each
occurrence are each, independently, selected from
In gpgther apReat Bieypresegtamysntiongmpyidess cospopyd of kopmplay(Many| |-
and C2-6al kynyl. In another aspect, the present
i nvention provides a conpound of For mJIEg |%9): For mul a
I
th

(I'l) or a pharmaceuticall\ eRt abl e her eof ,
wherein the R6 grpup car bofr Q__@Tf;_

-NH group

on carbon "b".arelin a trans\elatidns pCto each

i elecRed fréfMCHand N, Dis

and_IN, wherein at |east one of A
and D is carbon; I syselected fromO NH, and S
wherein: i) Eis AHif R8 and RO together from =0; and
ii) Eis Oor Sif R8 and RO are each H, Gis selected
fromOand S; J is selecthdmplrdlh C R4 and N RL is
sel ected fromH, halo, cyano, G- alkyl, C2-6alkenyl,
and C2-6al kynyl, ORla, and -N(Ra)2, wherein said G -

oral pharmaceRticaly laegeptableamall tiBZeawvkgmipl theyRe gspipi emedrbgn “a” and the

NiH bg%’(;ulptoﬂtcgr%oxm‘l;’hare in a trans relationship to each other, and wherein
A is selected from CH and N;
D is selected from C-R’ and N;

ot her, and wherwei
sel ected from C-

wherein at least one of A and D is carbon;
E is selected from O, NH, and S,
wherein:

1) E is NH if R® and R’ together from =O; and

ii) Eis O or S if R® and R’ are each H;
G is selected from O and S;
J is selected from C-R* and N;
R! is selected from H, halo, cyano, Ciealkyl, Cisalkenyl, and Csalkynyl, ORla, and
-N(R'®),, wherein said C;.¢alkyl, C.¢alkenyl, and Cy¢alkynyl are optionally substituted with
one or more R‘O;
R'* in each occurrence is independently selected from H and C,.salkyl, wherein said C;.alkyl
is optionally substituted with one or more RY,
R? is selected from H, halo, cyano, Cjalkyl, Cyealkenyl, Co.ealkynyl, -OR?, and -N(R*),
wherein said Cjsalkyl, Cy.¢alkenyl, and C,galkynyl are optionally substituted with one or

2
more R 0;



one or nore RI0 ; R a in each occurrence is
i ndependently selected fromH and G alleyl, wherein
W@ 200d/009%d ky! is optionally substituted with OPEI/GB2007/004766
nore R20; R2 is selected fromH, halo, cyano,
G - 6al kyl, C2-6al kenyl, C2-6al kynyl, -0OR 2a, and
-N(R2a) 2 wherein said C2-6al kenyl, and C2-6al kynyl are

optl onal ly substituted with one or nore R20; R2a in
R’ emoﬂaclmomunpmqoelndgpendm@p selected frgmdbpnd€ edlkyt akerqinasgist Cr-salkyl

are orP%ogalf} s%@étﬂﬁ%)wﬂk@(é or%(ﬁ getional ly substituted with

1§ 'sef ected from H, hal o, cyano,
R'QR- Gidclednfybm HNHal6 cEmbk Ynydlkyl OR3dkengh cind N{R8%Yy®yl, -OR™, and

NS S S e Bl g wi

on€dfhoRkElUr rence i s independently selected fromH and
y\,hereln saidis optional ly substitute h. one or
Ry ookt BT PR BomiTAFS! CrekphoEhgid Graalkyl
is %{thfb}{ally GRstRALK RN bne SRl kynyl wherein said
C2- 6al kenyl , and C2- 6al %nyl are optionally

R* slﬁl seledte frem i hato, o6 0:1r cyiaen. C1RalbY 1 Rasdlkenyl |a@<é fieepllfwhqwherem
sa1d 51%[711 8 6ag(%l&y:ﬁyeln'd (Ez?lﬁﬁié; gx’é)():pt(o&%y @t'iﬂs'ﬁ w1th cggQ)@more R40

sal C2- 6al kynyl
R%is selexpd:d Hoal flupres lﬂhsalkstl,L@ﬁaalhﬂmthﬂn&yoyl r@;Re, WBein Rald Ci.ealkyl,

currence is. | s.om H
Cogfl i p R CrolRar o Rlp APAHERE TR BREERT Lt e
Rt dach becudrendets mda&@derﬁi stlsctsdfremti¢ dnd € psalkyll, whatetn said C;.salkyl

6al kenyd , and C2-6al kynyl
ar‘i/\%’é‘l"@‘i‘l}y %‘B?tﬂutawégf)ﬁ?rm@i al kenyl , and Cg )(gal kynyl

R7afsese%feticﬁkﬂh|l~l/ I8l SdybA A L&l I szQﬂEeIQ[ 4mdr €, &kPnylR&herein said
-and are each hydrogen, or R8 and to et her form,0

Cmdkylaﬁusattfey a2 spiispny | peeoptiogsdly Salm ithongQr ore R

Rs%g ‘ﬁ’ra?erk(égh R dofach RY aﬂdﬁ?%g@ﬁﬁF fo¥m =‘€ﬁ|a§&t ed from
RS R ® droxy, cy C2H,” G -gal kyl’, C2-6al kenyl ,
LRI ,ah M}rn)ﬂlndR?(ﬂle cadrmsouTRnse aic crelt, indepandently, sghigted from
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i nfections. Accordi ngI y, the present invention
The compounds of Formulas (I) and (II) and pharmaceutically acceptable salts thereof are
believed to be effective in treating bacterial infections. Accordingly, the present invention
relates to compounds of Formulas (I) and (II) that demonstrate antibacterial activity, processes
for their preparation, pharmaceutical compositions containing them as the active ingredient,
methods for their us in the treatment of bacterial infections, their use as medicaments for the

treatment of bacterial infections, and their use in the manufacture of such medicaments.

Detailed Description of the Invention

In this specification the prefix Cy., as used in terms such as Cyalkyl and the like (where x
and y are integers) indicates the numerical range of carbon atoms that are present in the
group; for example, C;.4alkyl includes C,alkyl (methyl), Caalkyl (ethyl), Csalkyl (propyl and
isopropyl) and Cjalkyl (butyl, 1-methylpropyl, 2-methylpropyl, and z-butyl).



relates to conpounds of Fornmulas (1) and (H) that
denonstrate anti bacterial activity, processes for

wa b@so7ysepar at i on, pharmaceuti cal conpositi onBCT/GB2007/004766
contai ning themas the active ingredient, nmethods for
their us in the treatnment of bacterial infections,
their use as nedi canents for the treatnent of

bacterial infections, and their use in the manufacture
Asofised Ulgieinrethi demre eyl Deefers | te chatie strpight pesh binchdgle chain saturated

UG Al 2RSSR o LB BL4Y, D128 i
alkghgroypsasueh asttpeapyt sdre bpedificdoretbe straight ainedn versibn palyged offerences to

. gcarb at.ons, t.ha re present..in the qgroup. for :
in§ Q030 e e el B PR et s spropy” e apiiic {2 prynched chain
ve@lokhly( propyl and isopropyl) and C4al kyl (butyl,
1- met hyl propyl, 2-nethyl propyl, and f-butyl).As used
herein the term"alkyl" refers to both straight and
ThP {AACHRE TN RIS %o‘tﬁ ataftht BYOERCALP i R Scatbdn haNdalkthaving the

the specified nunber of  carbon atons. References to
speciftiduenben ofgribpn aigms apd ceniaining 8t legst pps qarbogrcarbppalepble fond. For
tc .” i M j n 0
o5 g SR ER L B LA B O SRR 2t
ethendopipoypyhyl, 2nnethyp@airdpeoylf drbutehyl, BrpanteinddS-beveeingl, 2-heptenyl, and

v i 0 nly. The term"al kenyl" refers to both
Z*Ea&gﬂgﬁ?&gﬁﬁ branched chai n hydrocarbon radicals
havi ng the specified nunber of carbon atons and

B B S Sl PSR ST, GRUBLA RS R

spdcficdGuRibBS ofSdacdbnatorkaricok @iy at astiddekarph-ca®bh &fipié bond. For

2-propenyl, 2-nethyl-2-propenyl, 3-butenyl,
examplen p%lfy,ny!s -ipdydssytut lszwﬁgﬁtt%sm groupiiugh et argikynyl, Coualkynyl,
thin1EP- hyl, TRGttyeD Bro B¥utyny €l h@ Sat t pai 1, and
et fI° PRy, TRulR f?;f%@lgggr oy ey i, o ’E’f | By
4-pgbyiSheptynilinber of carbon atonms and contai ni ng at

| east one carbon-carbon triple bond. For exanple,

"C2-8al kynyl " includes, but is not limted to, groups
Ths tarin “hgloCRfGatofunyd, chios, 4ad lrpmel In encagpack,, “h@opmap yatsrd to
ﬂ2;n'ethyl-2-propynyl, 3-butynyl, 4-pentynyl, 5-hexynyl,
uQ-Cheptynyl, and 4-net hyl -5-heptynyl. The term "hal o"

refers to fluoro, chloro, and bronp. In one aspect,
Whet}éjl L)&iongp%bgtl%&eerﬂs z}rg clflcgsgno {”rgfn “one or more” groups it is to be understood that
this definition includes all substituents being chosen from one of the specified groups or the

substituents being chosen from two or more of the specified groups.

The term “carbocyclyl” refers to a saturated, partially saturated, or unsaturated, mono or
bicyclic carbon ring that contains 3-12 ring atoms, wherein one or more -CH,- groups can
optionally be replaced by a corresponding number of -C(O)- groups. In one aspect, the term
“carbocyclyl” may refer to a monocyclic ring containing 3 to 6 ring atoms or a bicyclic ring
containing 9 or 10 atoms. In another aspect, the term “carbocyclyl” may refer to a
monocyclic ring containing 5 or 6 atoms. Illustrative examples of “carbocyclyl” include, but
are not limited to, adamantyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, '
cyclohexyl, cyclohexenyl, 1-oxocyclopentyl, phenyl, naphthyl, tetralinyl, indanyl or



Where optional substituents are chosen from "one or
nore" groups it is to be understood that this
wa@ledosiioson i ncl udes all substituents bei ng chPGEGBRI0GKV4766
one of the specified groups or the substituents being
chosen fromtwo or nore of the specified groups. The
term "carbocyclyl" refers to a saturated, partially
saturated, or unsaturated, nono or blcycllc car bon
I-groingania A paoieubic psngpld of a-{oapoexchikd groum smbrwylone or
nore -CH2- groups can optionally be replaced by a
correspondi ng nunber of -C(O- groups. In one aspect,
The hermt €hererocaiydOcafedsytb "a seinyrateedf partidlly atumnd)@y @hsaguraedgmono or

.containing 3.to 6,ring. ato rrabicyclic r

iR APRICR 8 iia T PAEANERS T isbhdrbiscind HRuisselsied from

nitrézeh,bagie| md' of@%nrafcﬁﬁvhidh ﬁhaﬂDﬁlﬂé‘s)t Cdtheﬁwfsb ngecified, be carbon or
contai ning. 5 or atons. Illustr | es

nitrqggh Bgksfle hpreiy %z%zd@rouman APROTHY OF FoRAEAIDY &, ). Ring sulfu

atcﬁ‘i%ﬂ?}nﬁé/ bption¥fy 9)951%8/ lo: foﬁﬂ Sl Y RingCHib QR may be optionally
cycl opentenyl ,” cycl ohexyl, cycl ohexenyl,

oxidized de Mgﬁg@ﬁ Ijpsiegtipe expraplag pl/the teray ,hﬁqerqqycplyl” include, but are
I, 0 I r g€

no llgxﬁi%}{ tocpélb%é%rdgg(%&y 3 5’%1&(@F)itpkﬁﬁhﬁt érfl?r% helt ér{r{’ig)gl?clso?umolone

isatlefizniyd, tsoxaaolsdatmuralmmp, z}ampyaiowmglaﬂmxatle’dthmzolldlnyl plperazmyl

turate I
SN T R e p—
pytdziniyl,niplyfaaglen, pstiddzinyl, aﬂﬂ/rﬂmyegemunalyd \hhrahydrnmanyl thiazolyl,

thlg{illlale J Oémig{)l\gqn}ﬁ Spect flg ﬁg,gggpé}%}/ Itro ne—N-ox1de and

quhﬁlﬁh@ﬁﬂgu&y B orfe( Q})ect JRiIthg uﬁz@htfdﬂlr thatt&fb* HREjod?@lyl” may refer to a
op tlonaIIY oxi di zed to forn1S-OX|des Ring.nitrog
sairaseds PRFHYILB GHE] Ormsttyratsd; BPRRSYClicTIePRRNINSA ffesatoms of which

at lléagtucﬁ%r Abih 8 sQ¥RIPEER r{?tfro%eh Esll @, I'ﬁnd ggé'no axgE ln\éﬂl unless othermse
inclu but are not to, enzodl oxol
spa&:ified bgg@pprpgxr nigpgep| llﬂpdnagégmnﬂmtrngg @fog) may be optlonally oxidized

t0(§gﬂ%h9%k i sot hiazolyl, isoxazolyl, norpholino,
- OX0pyrro |d|nyI 2- oxo-I,3-thiazoIidinyI,

pi perazinyl, plperldyl pyranyl, pyrazolyl, pyridinyl,
Tl%ilf&lrg%l)]%‘l}g:':)”ri%g) egg%ild! Péma/g ¥ar§rgrguc:1rrr1]l¥(tu’re Q%rén oa)qulll’y inactive mixture of
eqUaliaf@uits of t(e; afnﬂf@dhﬂpi}bfrﬁﬁ)df thetlhdlaemi gdmpotdnd adi azol yl ,

hIaZO|IdI I hien t hi onor phol i ng, .t hi, -
Ew R P RBOR R B %}%%‘Fg T oRRg g of SRE g% gt phould be
un@brsiob@ thAAMBOLisOst 4 reRfibAshipeindicaey chatbin peeedink @b @lie tedationship
a saturated, partially saturated or unsatyrated,

betsea ABLCITPEP 91 GREPARGAT aidThe NI GPUROEaHAR “Bf whi ch at
| east one atomis selected fromnitrogen, sulfur, and

oxygen, and may, unless otherw se
Where a particular R group is present in a compound of Formulas (I) or (II) more than once, it

“is intended that each selection for that R group is independent at each occurrence.

Unless specifically stated, the bonding atom of a group may be any suitable atom of that

group; for example, propyl includes prop-1-yl and prop-2-yl.

The term “substantially free” is intended to indicate that the specified entity is present in an

amount less than 10%, more particularly less than 5%, in particular less than 2%, more



specified, be carbon or nitrogen linked, and a ring

nitrogen atom may be optionally oxidized to form an
woe@ghtwsl The synbol "()" is intended to signiPgr/aB2007/004766

racem c mxture; i.e. an optically inactive m xture of

equal anmpbunts of (+) and (-) enantioners of the

i ndi cat ed conpound. When a conpound or mxture is

desi gnated as being "cis ()" or "trans éy," it should
pattieularyl Essthaw it inaparti¢vdardéss then 0t57/a particelady lesndian .2%.

i ndicated therein pertains to the relationship between

the group on carbon "a" and the -NH group on carbon
As"Bed h¥tbi( eheatedardptiondlyr ssttgnthl,b indicaprseb@rsubstituteon is optional and

conpound of, rmul as .(1) ,or 1) once, it is
DBk Bt Toabh dousnaled onn e e F0gRySR of broubstlified. tn
thd REEPLABORLLIGH is ﬂ@ﬁféd%@dﬁlhfb&c@f hyUng@ﬁssoxﬁlme aééigxﬁ&ldl gfoup may be
stated, the bonding atomof a grou

replaced Mitha sglegiignpfrom 1n61p@gfbsub§tgpexg§( Qfﬁyllqu tlbql Wormal valency of
thd 518{1)19 d8S Pafrgaila’lr Nbstfie BY R ekcoblied, BAE th#R 1t substitution results in a

t ant free" Is intended to indicate that the
stableeoimppwn velnch expiliits ap petthapterialigffagl. amount | ess t han
10% nore particularly less than 5% in particular
| ess than 2% noreparticularly less than 1% in
Aspmsd heteihahe teers $phidnmacetiGily agapttablcuwéars to thesssompoeynds, materials,

2% As ed her tiona
cogpator i dosaegfonts bt atey WEhisdfH 1< §PRbund medical fugament,
suiddbib fohadedh 061Radt twithShdxdssds of Hurﬁa)f belidpe add?mlglnhtvedlogrr eaugssive

to be either substituted or gybstltuﬁ

(oG mEteR PRI TETORSS € R prablem %‘i?%ﬁ%é’l" Gptmnsurate with

re Y EHLRORASHBRK k4R, desi gnat ed group may be replaced with
a selection fromthe indicated substituents, provided

that the normal val ency of the atons on a particular

AS YRR hid@Ntind i)h&b% RHUESR S egmouﬂf*d rrIeQx%t ah hﬁnochﬂp%tf 14 WolBBund or

results ih a e conmpound whi ch exhibits an
compositiacwhichad suffi¢ientto siznifieantly #nsl positivelyHaodify the symptoms and/or

comﬂgons geyrgzit&f {9 I%y éﬂ‘?&ﬁ‘?&l ﬁo_tpgltﬁle cfuﬁgaﬁ ésgfn%f} H(ﬁé Effective amount of an

ositlons, dosage
acfm:r nfgradiunc Irfoxansr, inviat phiarmdcheticet ompmtlcmowdbl vaeydivgh | the particular

R T

of t &dkbtdny thdripyl tted parficulal haivgi ibgedmis) Sisingoemplofied, the particular
probl em or conpl.ication, sur

PR B BPIBHI | IR T R ot M Uk, Topiqge within the
knBQ[e@E@andeJxB@rﬁ’éé YehSdRHMhg phRfMm. an amount of a

compound o
Compounds and substituent definitions of the present invention have been named with the aid

of ACD/Name by ACD/Labs®.

Compounds of Formulas (I) and (II) and pharmaceutically acceptable salts thereof may form
stable pharmaceutically acceptable acid or base salts, and in such cases administration of a
compound as a salt may be appropriate, and pharmaceutically acceptable salts may be made

by conventional methods well-known in the art.



conposition which is sufficient to significantly and
positively nodify the synptons and/or conditions to be
w0 e@apee(e. g., provide a positive clinical reREDGB2)07/004766
The effective anmount of an active ingredient for use
in a pharmaceutical conposition will vary with the
particul ar condition being treated, the severity of
the condition, the duration of the treatnent, the
A puiteblecphamasenitcally asreptebie salpgt 2 conapqyad of dis 1gyension is, dor example,
an aﬁl -a‘a&klgﬁ“szﬁ?‘% %)&Jng%uﬁdm% @Y GflentidiCya] E'sﬁfﬁc%tly basic, for example,
phar maceut1 ca cceptabl e ex0|p|ent(s)/carr|er(s)
anubdid-addigon aald ‘Mtlk,e fdraexaonpde, wart hnfrfrg@rh‘e dnowkeidgecigndpr example

xXpert i of L he alkendin d S
@bl BReanE, NGRS PR (R @ey REDANETS: Hlfie acid. n
addieiem a Baimbtt pliatriacetiecaly dccﬁﬁta@l@@éll\lafm cdppod@Diol eesfivention which is

mpqunds. of F las (1) _.and (l1) and : .
ol E e oo T AEEBpILbRE SSampls »Alimsr rageiym el an alkaline
cafth AlRlaBsal ol BRG(UE h 6Atiudh RGHRREAR a6 Shn@bnibASAlt %ah 4t with an

and in such cases administration of a conpqound as

orgaajct basgywiieh afprdspr physologicallysesptablee catiorafary example a salt with
bl e be onv I
O O oo, cal Dt or
trigCeleypiredyetbyBarine.of a conpound of the invention is, for
exanpl e, an acid-addition salt of a conpound of t he
invention which is sufficiently basic, for exanple, an
Thaciochpewtdis tof diormalhg (Ivatdh (I1f hHVG etwa ropiral, caghons oo rtga pé¢rgrab piperidine

H@L%Fa%c‘@?%b‘ﬂ 8@'&%{{)}‘ e aﬂﬂ; 1<fr1a gg%lﬁprolu%dsccpt{ I? rinulas r(q) ahd (1) may

hat@bmbCcl@l Eentdré) agdiehi gdoaiatri 1§¢mérﬁ:bdeﬁteﬁd‘l(ﬂ rmd @:Itlso@rwlrsl)ylt is to be -
acceaéable salt .of a co of the invention

RSl P Y PG BB PRSOR AL YORRcHfe DA TEPYETF gpd geometri

isNERPha® Rt aitiBablerifOAAS &Y UThé %Nentl(ﬁﬂ figthea IrélR@s Q@rdnb and all
met al salt for exanple a cal cium or nesi um sa

tauipmerOAP A %lalwmewnés ehFernyla ¢) and Glr)gla |péar5}§§@lt\ﬁﬁ%wceptable
sal@sftil%ﬁighﬁ pgm@aﬂ kel ééﬁvﬁfcept abl e cation, for

exanp a sal nethy am ne, dlnethylan1ne
trinethylanlne plperldlne nmor phol i ne or

t( ri 86 nglg\g%igg%gj Ql%/alt) @H%H Cardgodm%gﬁ% g{) 4 ‘ar{ﬁg' @R exist in

ons on t
sob'aqadrasdwclé ag |un§plvateﬂ foms ' sza&h am,dfoc mhmplle bydrated forms. It is to be
ounds of

Ad gtoﬂ‘i\ bf’ ﬁ’]é/?ﬂtb e,":‘:‘g‘f Rasses 8p gucg r?a vgtred gOéTon%,é\)h}C% Cposs(ess z)ntlbactenal

actig@geric centers (E- and Z- isoners) It is to be

Additional embodiments of the invention are as follows. Unless otherwise indicated, these
additional embodiments relate to both compounds of Formulas (I) and (II), and to
pharmaceutically acceptable salts thereof. The specific substituents and stereochemical
relationships may be used, where appropriate, with any of the definitions, claims or

embodiments defined hereinbefore or hereinafter.

Carbon “a” and Carbon “b”

€69

In one aspect, the R® group on carbon “a” and the -NH- group on carbon “b” of the

compounds of Formula (I) are in a cis (+) relationship to each other, wherein the compound of



understood that the invention enconpasses all such
optical, diastereoisoners and geonetric isoners that
w@omseswenant i bacterial activity. The inventi onP¢TIGBR@/004766
relates to any and all tautomeric forns of the
conpounds of Fornula (1) and (I11) and pharmaceutically
acceptabl e salts thereof that possess antibacteri al
activity. It is also to be understood that certain
Fooouwlp 6 rdebsséntialy fre¢ efsa ¢is (=) amxtugel af)its caantieiesst i n
sol vated as well as unsol vated forns such as, for
exanpl e, hydrated forns. It is to be understood that
In tahethémaspadtj e Rngronpp as satboalfa” and hhes alN-agedp foorqagbon “b” of the

whi ch posses nti bacterjial activjty. Additiona
coBRbGtls REEREVBr (L M el A0S lochety ich b SPpaig of Formula
(DS LA RSy ifREbEALIS k) rhiRBSECofAtEnkitARts. enbodi ment s
relate to both compounds of Fornulas (I) and (I11), and
to pharmaceutically acceptable salts thereof. The
In 3HF Q%Jth& aSpHR8 bhd ReBosp B darBbEFLOKIGHE OF- £8liRbh @ABHM PS” of the
may be used, where appropriate, with any of the .
conigbinds f Bersulao(Dedrerin agtrang (bodiatienship te esdhpghgr.
her ei nbefore or hereinafter. Carbon "a" and Carbon "b"
In one aspect, the R6 group on carbon "a" and the -NH
In grilb apother aspgechoie Rbgroop ot learbow figgoanddbe S¥HFgronpiba cgrbyn “b” of the

are in cis. (+) relationship.to.each other, wherein
coppaunds ﬁ‘gg‘ﬂfﬂﬂﬂao@gf’é? }ﬂ.ﬁatéanf F§ r“?lgnoélg%g ?oa%afllqg V free of a
cis () mxture of its enantioners. |In another aspect,
the R6 group on carbon "a" and the -NH group on
Acarbon "b" of the compounds of Fornula (1) are in a
InhSaspedt, AQ Rt i onship to each other, the conpound of
Formula (I) is substantially free of a cis () mxture
of its enantioners. In still another aspect, the R6
r "a" and the -NH group on carbon "b"
[ng§&¥ﬁ§%%gﬁ%88g%g of Formula (1) are in a trans (+)
relationship to each other. In still another aspect,
the R6 group on carbon "a" and the -NH group on
carbon "b" of the conpounds of Fornmula (1) are in a
Dtrans (-) relationship to each other. A In one aspect,

In%mle gspglét, Dis N.

In another aspect, D is CH.

In still another aspect, D is selected from N and CH.
Aand D

In one aspect, A is N;

and D is CH.

In another aspect, A is CH; and
Dis N.



I n anot her aspect, Ais CH D In one aspect, Dis N

I n anot her aspect, Dis CH In still another aspect, D
wo 200886t ed from N and CH. A and D hi one aspRCI/GB2007504766

N, and Dis CH In another aspect, Ais CH and Dis

N.E. G R8. and RO In one aspect, E and G are each G

and R8 and RO are each H |In another aspect, Eis NH

g sel egct ed fromOand S; and R8 and R9 toget her

_,.Qa.&nﬂmt_ln still another aspect, Eis NH, Gis S; and

Inﬁﬁeﬁagct?aﬁ(p%%} orfg =0. In yet another aspect, E

8 and R9 together form=0. J In
R@néRaswea@thHJ is N I n another aspect, J is CH In
still another aspect, J is selected fromN and CH 1In
yet another aspect, J is selected fromN and CR4; and
In Rébthes agrbeEtieNHf, Goisdeaddifréeh O aldkybnd I n a further

ngggﬁgttdgeﬂler orr%e_loect ed fromN and C R4; and

In still another aspect, E is NH; G is S; and
R® and R? together form =0. ‘

In yet another aspect, E is NH; G is O; and
R® and R’ together form =O.

J

In one aspect, J is N.
In another aspect, J is CH.
In still another aspect, J is selected from N and CH.

In yet another aspect, J is selected from N and C-R* and
R is selected from H and C.galkyl.

In a further aspect, J is selected from N and C-R* and
R is selected from H and methyl.

In still a further aspect, J is selected from C-R*; and
R is selected from H and methyl.

A.D.E,G.R% and R’

In one aspect, A, D, E, G, R® and R’, together with the ring atoms to which they are attached,
P g Y

form a group selected from:

10



R4 is selected fromH and nethyl. In still a further
aspect, J is selected fromCR4;. and R4 is sel ected

wo ewsnHend nethyl. A D. EE G R38, and RO | n BPCEGB2007/004766
aspect, A, D, E, G R8, and R9, together with the ring
atons to which they are attached, forma group
sel ected fromlIn another aspect, AL Db EE G R, and R
, together with the ring atons to which they are
attached, form In still another aspecy, O D E G
R8, and R9, together the ring ato 0 whi ch they
are attached, for n yed anot her \psgect,\A, D, E G
R8, and RO, t i ' ép whi ch t hey
are attached, for YA a furth , A D E G
R8, and RO, togetMNer with thedring ms to.which they
are attached, forma group selected fromRl In one
aspect, RL is H 1In one aspect, R2 is selected from

In GYGRG APt~ LRBAE, & REREA RS t6gethe|vaM the Irhg@RGhNR which they are
aspect, RZ is selected fromcyano and met hoxy. In

attgghiedl,| fommiot her aspect, R2 is cyano. In yet another

aspect, R2 is -OR2a; and R2a ig-—Q - alkyl. In a
further aspect, R is nethoxy. Egcbp one aspect, R3 is
H. R6 In one aspect, I ¢ seNecté&d fromfluoro and

- OR6a; and O

In still another aspect, A, D, E, G, R® and R9, together with the ring atoms to which they are

attached, form:

\ / °

In yet another aspect, A, D, E, G, Rs, and R®, together with the ring atoms to which they are

attached, form:

\ /S

In a further aspect, A, D, E, G, R® and R9, together with the ring atoms to which they are

attached, form a group selected from:
0] 0
H H
0—\1 N N
0 0 S
\—7 \_/ \_/
s , and )

11



R6a is selected fromH and C - alkyl. In another
aspect, R6 is selected fromfluoro, hydroxy, and
woreiokoxysl I n still another aspect, R6 is fl uoreCT/GB200e004766
anot her aspect, R6 is hydroxy. In a further aspect, R6
iIs methoxy.Rl. R2. R3, R6, R8, RO, A. D. EE G and J
Formula (1) 1) In one aspect, the conpound of Fornul a
(1), or a pharmaceutical |y acceptable salt thereof,
Rmay be a conpound of Fornula (la): Fornmula (la) or a
ally acceptable salt thereof, wherein R1,
In%‘%@?%éﬁa and J are as defined herel nabove, and
wherein the conmpound of Formula (la) is substantially
szree of acis () mxture of its enantioners. 1.1) In
=-one aspect of the conpound of Formula (la), or-a
In privaspare Ritié Sidcted fase ephabhe-GRef;tand her eof , Gi's
2,‘sel ected fromOand S; J is selected from N and CH R1
R s Quaalky. j s selected fromcyano and -OR2a; R2a is
C 6a| kyl; RBis H R6 is selected fromfluoro and
and ais selected fromH and 1.2) |In another
wﬁ@c@spsﬁt Rhis seleetpdling cyrnopd mathoxy a), or a
pharmaceutically acceptable salt thereof, Gis

selected fromO and §
In still another aspect, R? is cyano.

In yet another aspect, R is -OR*; and
R* is Cy.¢alkyl.

In a further aspect, R? is methoxy.

R3

In one aspect, R? is H.

R®

In one aspect, R® is selected from fluoro and -OR®; and

R® is selected from H and C_salkyl.

In another aspect, R® is selected from fluoro, hydroxy, and methoxy.
In still another aspect, R® is fluoro.

In yet another aspect, RS is hydroxy.

In a further aspect, R® is methoxy.

12



J is selected fromNand CH Rl is HHR2 is sel ected
fromcyano and nethoxy; R3 is H and R6 is selected

w0 e@sf1960r o, hydroxy, and nethoxy. 1.3) |In stPCT/GB2007/004766
anot her aspect of the conpound of Fornmula (la), or a
pharmaceutically acceptable salt thereof, Gis
selected fromOand S; J is selected fromN and C R4;
RL,is, H F§2 s selected fromcyano and -OR2a; R2a is

R ndd selected fromH and Cralcyl ;

F@ul;{lzel ected fromfluoro and -OR6a; and R6a is
d fromHand G- alkyl. 1.4) In yet another

1)aspée tonefasgehe ticoogpupoundd of Feonwal(B, et a)phamraceutically acceptable salt
pharmaceutical | y acc thereof, Gis
sel 5% ycif'ﬁa(%og?'? u§P @p %Z cted fromN and C R4

Rl is H R2|s sel ected from cyano and - OR2a; |s
methyl; R3 is H R4 is select fromHandmN
i s sel ected fromfluoro and OR6 ;

\ﬁ;[fe\/c;

Formula (Ia)

or a pharmaceutically acceptable salt thereof, _whereih R!, R’ R’ R6, G, and J are as
defined hereinabove, and wherein the compound of Formula (Ia) is substantially free

of a cis (+) mixture of its enantiomers.

1.1)  In one aspect of the compound of F‘ormula (Ia), or a pharmaceutically acceptable salt
thereof,
G is selected from O and S;
J is selected from N and CH;
R'is H;
R’ is selected from cyano and -OR?,;
R* is Cy.ealkyl;
RYis H;
R® is selected from fluoro and -OR®; and
R% is selected from H and Cy.galkyl.

1.2)  In another aspect of the compound of Formula (la), or a pharmaceutically acceptable
salt thereof,
G is selected from O and S;
J is selected from N and CH;
R!is H;

13



R6a is selected fromH and nethyl. 2) In another
aspect, the conpound of Formula (1), or a

w@b@snoeweut i cal |y acceptable salt thereof, i s BCT/GB2007/004766

compound of Formula (Ib):or a pharmaceutically
acceptable salt thereof, wherein Rl, R2, R3, R6, and J
are as defined herei nabove, wherein the conpound of
Formyla (Ib) is substantially free of a cis () mxture
of R & ssleaed ifiomegygno andiyethoxypne aspect of the conpound
of Rty aq(1b), J is selected fromNand CH Rl is H
R2 is selected fromcyano and -OR 2a; R2a is C

1- 68" ksydelecta fiom Mor@RMyiliosy, and ewthokpct ed from fl uoro
and -OR 6a; and R6a is selected fromH and C al ky!.
2.2) In another aspect of the conpound of Fornul a

1.3)! bIn stlilismothet aggeed of tigmcdimpouiid G, Fétmbld gla), orR2 pharmaceutically

sel ected fromcyapo and nethoxy; R3is H and R6 is
sel é%CF%tablFlsi‘)lFﬁhF%ﬂgro, hydr oxy, and nmethoxy. 2.3) In

sti ld is3a&dtbefrodepagtts;of the conpound of Fornula (1Db),
or a pharmaceuti cal Icyd_lpccept able salt thereof, J is
sel dds wlpcteddioNNARECRL; R 1 is H R2 is selected from
cya@@isafq,d -OR 2a;R2a is C -6alkyl; R3 is H

R? is selected from cyano and -ORZ";

R* is Cy.qalkyl;

R}is H;

R* is selected from H and Cisalkyl;

R® is selected from fluoro and -OR6"; and

R® is selected from H and C,_salkyl.

1.4) In yet another aspect of the compound of Formula (Ia), or a pharmaceutically

2)

acceptable salt thereof,

G is selected from O and S;

J is selected from N and C-R%;

R'is H;

R’ is selected from cyano and -OR?,;

R* is methyl;

R’ is H;

R is selected from H and methyl;

RS is selected from fluoro and -OR6a; and

R® is selected from H and methyl.

In another aspect, the compound of Formula (I), or a pharmaceutically acceptable salt

thereof, is a compound of Formula (Ib):

14



R6 is selected fromfluoro and -OR6a; and R6a is

selected fromH and C _6alkyl. 2.4) In yet another
wagpsporidef the conmpound of Formula (1b), or a PCT/GB2007/004766

pharmaceutically acceptable salt thereof, J is

selected fromNand CH RlL is H R2 is selected from

cyano and nethoxy; R3is H and R6 is selected from

fluoro, hydroxy, and nmethoxy. 3) In still anaqther

aspect, the conpound of For )y or a O
phar maceutical ly acgcepta Br eof y be)a

NS

conpound of Fornull (I (1 a 0

phar maceut i cgd? y a cep bleosalq %hereof\ rein Rl,
R2, R3, R, , G &hd ar N33 defi ned
her ei nabove, whe e onpound of Fornula (lc) is

substantially fre is () mxture of its
enantioners. 3.1) one aspect of the conpound of
Fornmula (lc), or aRpharmaceutically acceptable salt

thereof, A, Db E, G R8, a R9 gether with the
ring atoms to which they apgxﬂP?éhﬁed form a group
sel ected fromcted fron1N and CR4 Rl is H R is
sel ected from cyano and - Gl- Gal kyl

o b 3 RASTCSHIHB SRS Ao EtiSdi e By ol HF o 4 are as
fl Uﬁéﬁheafh@ren%{@@, wiBdin the compound of Formula (Ib) is substantially free of a

cis () mixture of its enantiomers.

2.1)  In one aspect of the compound of Formula (Ib),
J is selected from N and CH;
R!is H;
R’ is selected from cyano and -OR%,;
R* is Cy.galkyl;
R} is H;
RS is sclected from fluoro and -OR®; and

R® is selected from H and C_galkyl.

2.2)  In another aspect of the compound of Formula (Ib),
J is selected from N and CH;
R'is H; 7
R? is selected from cyano and methoxy;
R%is H; and

RS is selected from fluoro, hydroxy, and methoxy.

2.3) In still another aspect of the compound of Formula (Ib), or a pharmaceutically
acceptable salt thereof,
J is selected from N and CH;
R! is H;

R’ is selected from cyano and -OR™,

15



R6a is selected fromH and G -6al kyl. 3.2) In another
aspect of the conpound of Fornmula (lc), or a

w@b@soroeut i cal | y acceptabl e salt thereof, A BLT/EB26B7/004766

R8, and R9, together with the ring atonms to which they
are attached, forma group selected from J is
selected fromNand CR4; RLis H R2 is selected from
cyang and -OR2a; R2a is C -6alkyl; R3is H R4 is

sel &tis§ifalsyh H and R6 is selected fromfluoro and

- isAnd Réa is selected fromH and C alky!. 3.3) In
still "anbther aspect of the conmpound of Formula (lc),
or R°phevlaveddiom fedrb yndRptaal e salt thereof, A D,
E, Ge R8 nd.R9, together with the ring atons to

whi 31 isﬁ‘ékfiag‘?gmgtq%cﬂg‘cf?&%rna group selected from J
is selected fromNand CR4; Rl1 is H R2 is selected

fromcyano and -0OR 2a; R2a is t hyl ; is H R4is .
2 Dol et *hoin sreatio e gtrpoRad; ol uinuly G o piapgegutcally

3)

3.

and oo QBiabRisadrddpa is sel ected fromH and nmethyl .
3.4) In yet another aspect of the conpound of Fornula

(1 c),is galecieddrom Nepwd Gt cal |y
R!is H;
R’ is selected from cyano and methoxy;
R® is H; and

RS is selected from fluoro, hydroxy, and methoxy.

In still another aspect, the compound of Formula (I), or a pharmaceutically acceptable

salt thereof, may be a compound of Formula (Ic):

R®

)
R' (— b jﬁ

G
sosiils

A
J

R

Formula (Ic)

or a pharmaceutically acceptable salt thereof, wherein R, R:L R, RS, R® R’ A, D,E,
G, and J are as defined hereinabove, wherein the compound of Formula (Ic) is

substantially free of a cis (+) mixture of its enantiomers.

1) In one aspect of the compound of Formula (Ic), or a pharmaceutically acceptable salt

thereof,
A, D E, G, Rs, and R’, together with the ring atoms to which they are attached form,

a group selected from:

16



acceptable salt thereof, A, D, E, G R8, and R9,
together with the ring atons to which they are

wa@rdoaohmei forma group selected from J is sePEUGBA07/004766
fromNand CR4; RLis H R2 is selected fromcyano and
-OR 2a; R2a is nmethyl; R3is H R4 is selected fromH
and nethyl; R6 is selected fromfluoro and -0OR 6a; and
R6a is selected fromH and nmethyl. 4) In a further
aspect, the conpound of Fornmula (1), or apy
pharmaceutically accep e salt thereof, be a
conpound of For nul d):Formula (1d) np
phar maceuti cal | e salt thergof,\whefein Ri,
R2, R3, R6, R8,’ RO\ ¢/as-def i ned
her ei nabove, and whkréin the ah@npound Formul;a (1d)
IS gubwteantifdh Y ahd eR*0f a cis () nmixture of its
enantioners. 4.1) In one aspect of the conpound of
For Bulsdli(1d), or a pharmaceutical |y acceptabl e salt
t heRefselebted Bomfoyafd anid -oR®Md R, together with the
ringza_torrs to which they are attached, forma group
sel Bctieffalloth J is selected fromand CR; Rl is H R2
i's ﬁelisel%t-ed fromcyano and -OR2a; R2a is Ci-6al kyl; R3
s H

R‘ is selected from H and C, ¢alkyl;
RS is selected from fluoro and -OR®; and

R® is selected from H and Cgalkyl.

3.2) In another aspect of the compound of Formula (Ic), or a pharmaceutically acceptable A
salt thereof, :
A, D E, G, Rs, and R®, together with the ring atoms to which they are attached, form

a group selected from:

0] 0
0 X N
\_ 7 ° \_/° \ /S
,and ;

J is selected from N and CR4;,

R!is H;

R? is selected from cyano and -OR%,

R* is Cy.salkyl;

R’is H;

R* is selected from H and C_alkyl;

RS is selected from fluoro and -ORGa; and

R® is selected from H and C,_salkyl.
3.3) In still another aspect of the compound of Formula (Ic), or a pharmaceutically
acceptable salt thereof,

A, D E, G, R® and R’, together with the ring atoms to which they are attached, form

17



R4 is selected fromH and Cralcyl; R is selected from

fluoro and -OR6a; and R6aa is selected fromH and
w@reoBarteyl . 4.2) I n another aspect of the conpPCHGBRG07/004766

Forrmula (1d), or a pharmaceutically acceptable salt

thereof, A/ D, E, G R8, and R9, together with the

ring atons to which they are attached, forma group

selected fromand J is selec ed fromNand CR; Rl is

H, ®eroup sdeqiedcfie® from cyano and -OR2a; R2a is G-

alkyl; R3is H R4 is selected fromH and G -ggal kyl ;

R6 is selected fromfl and - OR6a; and IS

selected fromH and Ci 6al’§yl. 4.3) In stpill \anot her

aspect of the conp of Formula (I1dN= a

phar maceuti cal | e salt t ﬁ’ 0D, E, G

R8, and R9, togethg—¥%i th the ring at /o whi ch t hey

are_attached, for group sé"ingct ed from J is>

sel b slcrd SemManeR> . RL is H R2 is selected from

cyapdisagpd - OR2a; R2a is methyl;

R? is selected from cyano and -ORza;

R* is methyl;

R’ is H;

R* is selected from H and methyl;

RS is selected from fluoro and -OR®; and

R® is selected from H and methyl.

3.4) In yet another aépect of the compound of Formula (Ic), or a pharmaceutically
acceptable salt thereof,
A, D, E, G, R® and R’, together with the ring atoms to which they are attached, form

a group selected from:

0 0
0 N N
‘_(j} N= N—
\_7 ° \_/©° \ /S
, and ;

J is selected from N and CR4;’

R!is H;

R’ is selected from cyano and -OR*;

R is methyl;

R}is H;

R* is selected from H and methyl;

RS is selected from fluoro and -OR*; and

R® is selected from H and methyl.

4) In a further aspect, the compound of Formula (I), or a pharmaceutically acceptable salt

thereof, may be a compound of Formula (Id):

18



R3is H R4 is selected fromH and nethyl; R6 is
selected fromfluoro and -OR6a; and R6a is sel ected

wo e@sH9and net hyl . 4.4) In yet another aspectPOf/GBR®7/004766
conmpound of Formula (l1d), or a pharmaceutically
acceptable salt thereof, AL D, E, G R8, and R9,
together with the ring atons to which they are

attached, forma group selected from J is selected

fromNand CR4; Rl is H, R2|s sel ected fro ano and

-OR2a; R2a is nethyl; R3 is R4 | sseIeE romH

and nethyl; R6 is sel ect rom INJorQA a; and
)

R6a i s selected froR GII
further aspect,R SO of RFormJI I or a
pharmaceutical ly It ab Ije salt thereof, may be a
compound of Formula )“ Formula (le) or a

pharmaceutical ly acgpt abI e salt thereof, wherein R1,

R, R3, R, R8, RO, PA D E G and J are as defined

her ei nabove, and wherein thg,gapreynd of Formula (1e)

is substantially free of a cis () mxture of its
enantioners. 5.1) In one aspect of the conpound of

For . I abepG@tpY

t nePbb Pyl AR EIRER g R i AR RER T R REIR 4, 0.,
ri ng,ahédert os defirch Ileteiagaba‘ree and wacthmdt,he fcommlaldgbf&mnula (Id) is

sel ect}s tlafll[yotnge ofa mss(% mix re of 1t enar'}llomers CR4;

4.1) In one aspect of the compound of Formula (Id), or a pharmaceutically acceptable salt
| thereof,
A,D,E, G, R® and R’ together with the ring atoms to which they are attached, form

o—\‘ §

— N_
o .

\—7 N\ 7/ °

and _ ;

a group selected from:

J is selected from N and CR4;

R'isH;

R’ is selected from cyano and -OR%,

R* is Cy.salkyl;

R}is H;

R is selected from H and C;ealkyl;

RS is selected from fluoro and -OR®; and

R® is selected from H and C_salkyl.

4.2) In another aspect of the compound of Formula (Id), or a pharmaceutically acceptable
salt thereof,
A, D E, G, R®, and R’, together with the ring atoms to which they are attached, form

a group selected from:
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R1
G -

is H R2is selected fromcyano and -OR2a; R2a is
6alkyl; R3is H and R4 is selected fromH and 5. 2)

wo pooanoober aspect of the conpound of Fornul a B&BEB2@7/004766
a pharmaceutically acceptable salt thereof, A D, E,

G

R8, and R9, together with the ring atons to which

they are attached, forma group selected from J is

selected fromNand CR4; RL is H R2 is selected from
cyano and -OR2a; R2a is G . 6al kyl ; is H and g4 i
sel ected fromH @mhCi - al kyl . E In still anoN
~aspect of th ound of FR. la (Ne), or ay

phar maceyt i ept abl & sal\t thereof, A/ D,

R8, and , doget her wit 7, ngoatoms t o\ghi t$1ey
are attachedNTorm a group cted famm J | | ected
fromidNepledd @Rm NRdd cR*H, R2 is selected fromcyano and
met hoxy; R3 is H and R4 is selected fromH and

met ByiSH5. 4) I n yet another aspect of the conpound of

For
t he

4.3)

4.4)

R liBsclebRY froff cyndPhiRy BREeuUt i cal |y acceptabl e sal t
;z%oif; Crealkyl;

R} is H;

R* is selected from H and C.salkyl;

R® is selected from fluoro and -OR®; and

R® is selected from H and C,_alkyl.

In still another aspect of the compound of Formula (Id), or a pharmaceutically

.acceptable salt thereof,

A, D E,G, R® and R, together with the ring atoms to which they are attached, form

a group selected from:

0 H‘{)
— -
o)
\N / and \ / 0 ;
J is selected from N and CR%;
R!is H;
R’ is selected from cyano and -OR?,;
R* is methyl;
R}is H;

R is selected from H and methyl;
RS is selected from fluoro and -OR®; and

R® is selected from H and methyl.
In yet another aspect of the compound of Formula (Id), or a pharmaceutically

acceptable salt thereof,

A, D, E, G, R®, and R, together with the ring atoms to which they are attached, form -
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A D E G R8, and R9, together with the ring atons
to which they are attached, forma group sel ected

wo eawan7196i s selected from N and CR4; Rl is H PFII/GB2007/004766

sel ected fromcyano and nethoxy; R3is H and R4 is
sel ected fromH and nethyl. 6) In yet a further
aspect, the conpound of Formula (1), or a
pharmaceutically acceptable salt thereof, nay be a
conmpgraug seiectebfroml a (If): Fornula (If) or a
pharmaceutical |y acceptable salt thgreof, wherein Rlg
R2, R3, R8, RO, . D E G andHJ e as definedH

her ei nabove, whetei N\ the fl uorgN up on carbon N
car boN= in a cip=

reint co
of Formul'a ( I S subst’ant free of 'a c\s
m xture of its enantiogmers. 6.1) In oﬁ%daspect of the>
conmpausstectsd foar MandCRIf ), or a pharnmaceutical ly
accgptapl e salt thereof, A D, E G R8, and RS,
together’ with the ring atgnms to which they are

at t & retlected fromecygnoaps ©R’ected from J is sel ected

fro zJ\{Sang §R4; Rlis H R2is selected fromcyano and

5)

5.

a , aY’isCi-aIkyI;RSis H, and R4 is sel ected
froR’dnd d - alkyl. 6.2) In another aspect of the

conpQund, of Formyl a é% _or a pharmaceutically
o B tosleBled SRR s bsieb
R® is selected from fluoro and -OR®; and

R® is selected from H and methyl.

In still a further aspect, the compound of Formula (I), or a pharmaceutically acceptable

salt thereof, may be a compound of Formula (Ie):

R8
o viey
: N —N A=
R
| NI;O ¥ \_<}Z):/§‘G

A
J

R

Formula (Ie)

or a pharmaceutically acceptable salt thereof, wherein R, Rz, R3, R6, R: R’ A D,E,
G, and J are as defined hereinabove, and wherein the compound of Formula (I¢) is

substantially free of a cis () mixture of its enantiomers.

1)  In one aspect of the compound of Formula (Ie), or a pharmaceutically acceptable salt

thereof,

A D, E, G, R®, and R’ together with the ring atoms to which they are attached, form

a group selected from:
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A D E G R8, and R9, together with the ring atons
to which they are attached, forma group sel ected

wo e@snddss sel ected from N and CR4; RlL is H REBEGB2007/004766
selected fromcyano and -OR2a;. Rka is G- alkyl; R3
is H and R4 is selected fromH and G- alkyl. 6.3) In
still another aspect of the conpound of Formula (If),
or a pharmaceutically acceptable salt thereof, A D,

E, G R8, and R9, together with the ring 340 to

whi ch they are attacheg orma group sel d from J
is selected fromN Rl is H s selected
from cyano and is H ahd R4 i ect ed

fromH and net hyl . \\6. In yet anothe ect’ of the
conpound of For nul [f), or adpharmac ically;

acceptable salt th A, D E G R8, and R9,
toggt‘sn%?ecwj?’f?mc%én‘??ﬁg atoms to which they are

att gthed, forma group selected fromJ is selected
fromN and CR4; Rl is H R2 is selected fromcyano and
met Roisselertsd fromgyantandrPR’s sel ected from H and

et @ is cf)al . one aspect, the conmpound of Formula (1),

or a phar maceutical |y acceptabl e salt
R’ is H; and

4 is selected from H and C.salkyl.

5.2) In another aspect of the compound of Formula (Ie), or a pharmaceutically acceptable
salt thereof,
A, D E, G, R® and R, together with the ring atoms to which they are attached, form

a group selected from:

0 0
0 N N—4
\_7 " ° \ /° \ /S
, , and ;

J is selected from N and CR?;

R!is H;

R? is selected from cyano and -ORza;
R* is C .ealkyl;

R} is H; and

R* is selected from H and Ci.salkyl.

5.3) In still another aspect of the compound of Formula (le), or a pharmaceutically
acceptable salt thereof,
A, D E,G, R, and R’, together with the ring atoms to which they are attached, form

a group selected from:
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thereof, may be a conpound of Formula (l1g): Formula

(lg) or a pharmaceutically acceptable salt thereof,
wob@seireRl, R2, R3, R8, RO, A D E G and JPEI/6Ba®7/004766

defi ned herei nabove, wherein the conmpound of Fornul a

(lg) is substantially free of a cis () mxture of its

enantioners. 7.1) In one aspect of the conpound of

Forrmula (lg), or a pharmaceutically acceptabl e _salt

thereof, A, Db E, G R8, and R9, together wpitp’the

ring atonms to which th axe attached, for

selected fromJ is cteg fromN andN_ is H

R2 is selected nd - OR2 - 6al kyl ;

R3is H and R4’is cted from Hfan 1. 7.2)

I n anot her aspect t he conmpandnd of F la (l1g), or

a p ar ca geptable salt thereof, A D E
Ho%‘g%ﬁ%r with the ring atons to which

the)R'agg attached forma group selected from J is
selegted fromN and CR: Rl is H R2 is selected from
cyar® insrdectedrioonm cyapg apdmethoxya| kyl: R3 is H. and R4 i s
sel gptied. ffom H and G -6al kyl . 7. 3) In still another
aspect of the conpound of Formula (lg), or a

phaRee sslictadtdny H and methyl.

5.4) In yet another aspect of the compound of Formula (le), or a pharmaceutically
acceptable salt thereof,
A, D E,G, R8, and R9, together with the ring atoms to which they are attached, form

a group selected from:

0 0
0 N N—
@ N— N—= .
N/ \_/° \_/ S
, ,and ;

J is selected from N and CR4;

R'is H;

R’ is selected from cyano and methoxy;
R} is H; and

R is selected from H and methyl.

6) In yet a further aspect, the compound of Formula (I), or a pharmaceutically acceptable

salt thereof, may be a compound of Formula (If):

23



acceptable salt thereof, A, D, E, G R8, and R9,
together with the ring atons to which they are

wa@rdoaohmei forma group selected fromJ i s sel BCT/682007/004766
fromNand CR4; RLis H R2 is selected fromcyano and
methoxy; R3is H and R4 is selected fromH and
nmethyl. 7.4) In yet another aspect of the conpound of
Forrmula (lg), or a pharmaceutically acceptable salt
thereof A, D, E;, G R8, and R9, together wth tRYe ring
atons to which they are attached, forma greu 9

is selected from
t he conpoung3Qf
acceptabl e salt
(I'h):Formula (I
salt thereof,

{ / agpect,
o2 |

eof ,YYay be a conpodnd of Formul a
a _pharmaceutically acceptabl e
imJRlL, R2, R3, R, R9, A D E G
and J are as defilwed herei nabove, wherein the conpound
of Formula (li) i'S substantially free of a cis ()
mxture of its enantioners.g&l),# one aspect of the
conmpound of Forrmula (lh), or a pharmaceutically
acceptable salt thereof, A, D, E, G R8, and R9,

t Ogg} %Eh:]arynm éeﬂtiéaﬁ? aEcIengalb%tﬁgH‘ﬁ%etr%)f%e?Qn tl{',eﬂz, Zi{s’eRs, R’ A,D,E,G,
attac , forma’grotp selected from
and J are as defined hereinabove, wherein the fluoro group on carbon “a” and the
-NH- group on carbon “b” are in a cis relationship to each other, and wherein the

compound of Formula (If) is substantially free of a cis (+) mixture of its enantiomers.

6.1) In one aspect of the compound of Formula (If), or a pharmaceutically acceptable salt
thereof,
A, D E G, R® and R, together with the ring atoms to which they are attached, form

a group selected from:

0 HO
K
o
\N/ and \/O;

J is selected from N and CR4;

R'is H;

R? is selected from cyano and -OR%,
R* is C.alkyl;

R} is H; and

R* is selected from H and C_alkyl.

6.2) In another aspect of the compound of Formula (If), or a pharmaceutically acceptable

salt thereof,

A, D E, G, RS, and R, together with the ring atoms to which they are attached, form

a group selected from:
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J is selected fromNand CR4; RLis H R2 is selected
fromcyano and -OR2a; R2a is C- alkyl; R3is H and
w@RA0089719el ected fromH and C - al kyl. 8.2) |n BeDGB207/004766
aspect of the conpound of Fornmula (lh), or a
pharmaceutically acceptable salt thereof, A D E G
R8, and RO, together with the ring atons to which they
are attached, forma group selected fromJ is selectgd
fromNand CR4; RLis H R2 is gelegcted fromcyago d
-OR2a; Rea is GPaNkyl; R3is N—4nd R4 is seled

fromH and lkyl? .3) Ig=s{ill wnother ag of
the conp | a phar [ S
accept abl’e s\ t /& her eof , RS, RO/

together with the ring,ato whi chatdey a
attache p selected from J is selected
fro ‘?\Fegeﬁ[fd%ﬁﬁnﬁﬁgd?:g H R2 is selected fromcyano and
met IROXYH; R3 is H and R4 is selected fromH and

methyl. 8.4) In yet anot hel aspect of the conpound of
For Ilsas"-telcl‘?)1 frogy cygngypng- ﬁ)&eutl cal ly

R* is Cy.¢alkyl;
R} is H; and
R* is selected from H and C,_alkyl.

6.3) In still another aspect of the compound of Formula (If), or a pharmaceutically
acceptable salt thereof,
A, D E, G, R® and R9, together with the ring atoms to which they are attached, form

a group selected from:

o) HO
oSt
(0]
\N/ and \/O;

J is selected from N and CR%;

R!is H; _

R’ is selected from cyano and methoxy;
R} is H; and

R* is selected from H and methyl.

6.4) In yet another aspect of the compound of Formula (If), or a pharmaceutically
acceptable salt thereof,
A,D,E, G, R® and R’, together with the ring atoms to which they are attached, form

a group selected from:
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acceptable salt thereof, A, D, E, G R8, and R9,
together with the ring atons to which they are

wa@rdoaohmei forma group selected fromJ i s sel BCT/682007/004766

7)

fromNand CR4; RLis H R2 is selected fromcyano and
methoxy; R3is H and R4 is selected fromH and
methyl. Fornmula (11) 1.1 In one aspect of the conpound
of Forrmula (I1), or a pharmaceutically acceptabl e salt
thereof, A, D, E_G R8, and ROy tggether with tpe
ring atons to
selected fro
R2 is sel
R3is H ‘R4 N} y

sel ected froMi¥l uoro and - , and Raadis s ted ;
fromH and G -6al kyl . ,1.2) In another aspect of the
conﬂ&ﬁ?g"’@fi?@ﬁ}%f‘ CE{I;I), or a pharnmaceutically
accepilpl e salt thereof, A D, E, G R8, and R9,
together with the ring atoms to which they are

at t &c ifesglected fiemeeyground mahedt ed from selec ed from N

and R(’:%‘]H; and

R is selected from H and methyl.

In one aspect, the compound of Formula (I), or a pharmaceutically acceptable salt

thereof, may be a compound of Formula (Ig):

RB
(el i %
R b —
YA ﬂ}s
T

Formula (Ig)

or a pharmaceutically acceptable salt thereof, wherein R.RL R, R, R’ A, D E, G,
and J are as defined hereinabove, wherein the compound of Formula (Ig) is

substantially free of a cis (+) mixture of its enantiomers.

7.1)  In one aspect of the compound of Formula (Ig), or a pharmaceutically acceptable salt

thereof,
A, D E, G, R®, and R’ together with the ring atoms to which they are attached, form

a group selected from:
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Jis R is H R is selected fromcyano and - OR2a; R2a

is C-6alkyl; R3is H R4 is selected fromH and G -
W@bkdpl71986 i s sel ected fromfluoro and - OR6a; BCTGBS@7/004766

is selected fromH and C alky!. 1.3) In still another

aspect of the conmpound of Fornula (11), or a

phar maceutically acceptable salt thereof, A D E G

R8,

and R9, together with the ring atons to which they

are attached, forma group selected from jglegted from

and CR4; and J is s

RLAS\H R2 is select om cyano

and -OR2a; R2a is is H R4 Ns_&eledted from
H and net hyl ; ed from gl ugro OR6a,;
and Réa is selette fr/6m H and net Cn yet

yi
anot her aspect of e conpounghdof For

pharrmc utlcallé é;‘: ptable salt thereof, A D, E G
fogydian

Jaherlaetrd ith the ring atons to which they

arep_atiglqphed forma group selected from

7.2)

7.3)

R? is selected from cyano and -ORza;
R* is Calkyl;

R} is H; and

R* is selected from H and C,galkyl.

In another aspect of the compound of Formula (Ig), or a pharmaceutically acceptable
salt thereof,
A, D, E, G, R®, and R’, together with the ring atoms to which they are attached, form

a group selected from:

0 0]
0 N N
’_@ N=— N—
\_7° \ 7/ ©° \ /" °
s ,and ;

J is selected from N and CR4;

R!is H;

R’ is selected from cyano and -OR%;
R* is Cy.¢alkyl;

R’ is H; and

R* is selected from H and C, salkyl.

In still another aspect of the compound of Formula (Ig), or a pharmaceutically
acceptable salt thereof,
A, D, E,G, R® and R, together with the ring atoms to which they are attached, form

a group selected from:
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J is selected fromand CR4; RL is H R2 is selected
fromcyano and -OR2a; R2a is nethyl; R3is H R4 is H

wReoos®79el ected fromfluoro and - OR6a; and R6aPCEGB2007/004766

selected fromH and nethyl. 1.5) In a further aspect
of the conmpound of Formula (11), or a pharmaceutically
acceptable salt thereof, AL D, EiE G R8, and Ro,
together with the ring atons to which they are
attached, forma group selected from J isHsethed

fromNand CR4; Rl is is selected fr cyano and
-OR2a; R2a is nethyls= 4?; H R4 is sgle€ted)romH
and nmethyl; R6 %fromfl orp an a; and
R6a is selected from H/and nethyl. $2)\\ ne-aspect,

t he conpound of FoNuT a (1'l),amdr a pha ceutically
acceptable salt thereef, may be a conpound of Fornul a
( HaY 1stasted drom B pnd RS phar maceuti cal |y accept abl e

sal tlzlqm;eof, wherein R, R2,, R3, R6, R8, RO, A D, E
G and J are as defined herei nabove. 2.1) In one

as p& s slectep dropurperiand Betheyi nul a (Ha), or a

phagracgutijcal |y acceptabl e salt

R is selected from H and methyl.

7.4) In yet another aspect of the compound of Formula (Ig), or a pharmaceutically

8)

acceptable salt thereof
A, D E, G, R® and R9, together with the ring atoms to which they are attached, form

a group selected from:

(O] O
H - H
0—\‘_ N N
— N— N—
0]
\—7 \_/° \_/°
, , and ;

J is selected from N and CR*;
R'is H;
R’ is selected from cyano and methoxy;

R} is H; and
R is selected from H and methyl.

In another aspect, the compound of Formula (I) or a pharmaceutically acceptable salt

thereof, may be a compound of Formula (Ih):
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thereof, A/ D, E, G R8, and R9, together with the

ring atonms to which they are attached, forma group
waedeotwel from J is sel RLis H R2 is sel ectedI/GBooor/004766

cyano and -OR2a; R2a is C,.6alkyl; R3is H R4 is

selected fromH and G- alkyl; R6 is selected from

fluoro and -OR6a; and R>6a is selected fromH and

C -6al kyl. 2.2) In another aspect of the corrpourbd of

Formula (Ha), or a pharmaceutically acceptabl e Ralt

thereof, A, D, E, G R8, and _R9, together vviEth tqg

ring atonms to which they aré atYacHed, forma

selected fromJ i '

R2 is selecte

1 sel ehl Rl Ys H;

Nis@eleacr_e nd G -
d fajnfluoro and - a; and R6a

G - bal kyl ; RJ s _H

al kyl; R6 is s¢ g

is selected fro a -6al kyl. 2.3) In still

anot her aspect ofytheJdconmpound of Formula (Ha), or a
pharmaceutically acceptable salt thereof, A D E G
R8, and R9, together with the ring atonms to which they
are attached, form Formula (Ih)

or a pharmaceutically acceptable salt thereof, wherein R! R?, R3, R® R’ A,D,E, G,
and J are as defined hereinabove, wherein the compound of Formula (Ii) is

substantially free of a cis () mixture of its enantiomers.

8.1) In one aspect of the compound of Formula (Ih), or a pharmaceutically acceptable salt
thereof,
A, D E,G, R® and R’ together with the ring atoms to which they are attached, form

a group selected from:

0 HO
O
\N/ and \/O;

J is selected from N and CR*;

R'is H;

R? is selected from cyano and -OR?;
R* is Cy.ealkyl;

R’is H; and

R is selected from H and C_alkyl.

8.2) In another aspect of the compound of Formula (Ih), or a pharmaceutically acceptable
salt thereof,
A, D, E, G, R and R’ together with the ring atoms to which they are attached, form

a group selected from:
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a group selected from J is selected fromN and CR4;

Rlis H R2is selected fromcyano and -OR2a; ,2a Ris
w@eeosalteyl ; R3 is H R4 is H R6 is sel ected fPOmMGB2007/004766

fluoro and -OR6a; and R6a is selected fromH and G -

alkyl. 2.4) In yet another aspect of the conpound of

Formula (Ha), or a pharmaceutically acceptable salt

thereof, A, D, E, G R8, and R9, together with the

ring atons to which they are atfachgd, forma gropp 0

selected from af i s sel ectetl-F{om N and CR4; N

H R2is sel m cyang,.agd - a; R2a thy ;
H\and t hyly; [
sel ected fr oro and - ayy and R6a’ ifs
fromH and nB¥hyl. 2.5) rt her ,aspect
conpaQu of  For nul Fa), or a pharmaceutically
accépi%i’gqcée sf‘éﬂ“tNtaﬁng f., A D, EE G R8, and RO,
toggithep; With the ring atoms to which they are

atta hed forma group sel,ected from
R’ is selected from cyano and -OR%,

* is Cyealkyl;
R3 is H; and
R is selected from H and C,_alkyl.

8.3) In still another aspect of the compound of Formula (Ih), or a pharmaceutically
acceptable salt thereof,
A, D, E, G, R® and R’ together with the ring atoms to which they are attached, form

a group selected from:

0 HO
o
\N/ and \/O;

J is selected from N and CR4;

R'is H;

R’ is selected from cyano and methoxy;
R?is H; and

R* is selected from H and methyl.

8.4) In yet another aspect of the compound of Formula (lh), or a pharmaceutically
acceptable salt thereof,
A,D,E, G, R and R’ together with the ring atoms to which they are attached, form

a group selected from:
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J is selected fromNand CR4; Rl is H R2 is selected
fromcyano and -OR2a; R2a is nethyl; R3is H R4 is H
wor008m7®el ected from fluoro and - OR6a; and R6aPCEHGB2007/004766
selected fromH and nmethyl.3) In another aspect, the
conmpound of Formula (I1), or a pharmaceutically
acceptable salt thereof, nmay be a conpound of Fornula

G

(lib): Formula (lib) or a pharmaceutically acceptab
salt thereof, wherein Rl, R2, Rp , R8, R9, A WD ,E
and J are as Mefined hereina . 3.1) In oneN
aspect of th g d of Feryla (hib), or f—

‘ n

phar mace A ept t ereof 3} A/ D, g,
R8, and R9, Yoggther wi th t\e ¥ at ons §t o \whi gh they
are attachedNTorm a gr,oup cted f,madn Jis ;

selected fro an 4, RLis H R2 is selected from
cyardds te-d(ﬁgé%\, aggg%R,s Ci- alkyl; RBis H Rdis
sel gétied; from H and G -6al kyl; R6 is selected from

fluor,o and -OR6a; and R6a is selected fromH and
C] - Baliksplected from cyano and methoxy;

R} is H; and
R* is selected from H and methyl.

Formula (11)

1.1

1.2)

In one aspect of the compound of Formula (II), or a pharmaceutically acceptable salt
thereof,

A, D E,G, R® and R’, iogether with the ring atoms to which they are attached, form

oﬂ‘ N

pum— N_
0O

N/ \ 7/ °

and ;

a group selected from:

J is selected from N and CR%;

R!is H;

Rzlis selected from cyano and -OR*,
R*is C,.¢alkyl;

R}is H;

R is selected from H and C;salkyl;

RS is selected from fluoro and -OR®; and

R® is selected from H and C, salkyl.

In another aspect of the compound of Formula (II), or a pharmaceutically acceptable
salt thereof,
A, D, E,G,R? and R’, together with the ring atoms to which they are attached, form

a group selected from:
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3.2) In another aspect of the conpound of Fornul a

(l'ib), or a pharmaceutically acceptable salt thereof,
WGO200807861 G R8, and R9, together with the ri nBCHGBA®7/004766

to which they are attached, forma group selected from

J is selected fromNand CR4; RL is H R2 is selected

fromcyano and -OR2a; R2a is C,.6alkyl; R3is H R4 is

selected fromH and R6 is selected fromfluoro and

-OR6a; and R6a is selected fronmyH afd G - 6al kyl . 3.

In still anot herOa?%i of the pespound of For nuN

mace

(lib), or a
A, D E R8,

to whichsthdy ayf attac
from and J NS sel ecteql fro

\;\(4) h the ri/ng
group §selgct
and CRdnd R1 | R2 is

sel g64 ebcfea@onrNan@CRYD - OR2a; R2a is G - eal kyl’ R3 is

H)

R4 is selected fromH R6 is selected fromfluoro

andR @¥a; and R6a is selected fromH and
C' @allsl%Pecéd@ord&aH@SndaWher aspect of the conpound

FQr nu or a pharmaceutically acceptable

sal R ‘tia@maikyl

1.3)

1.4)

R}is H;
R’ is selected from H and Ci.salkyl;
RS is selected from fluoro and -OR®; and

R® is selected from H and C,.galkyl.

In still another aspect of “the compound of Formula (II), or a pharmaceutically
acceptable salt thereof,
A, D E,G, R® and R’ together with the ring atoms to which they are attached, form

a group selected from:

6] HA{)
Y .
\N / and \ / 7 ;
J is selected from N and CR*;
R'isH;
R? is selected from cyano and -OR?,;
R is methyl;
R’ is H;

R* is selected from H and methyl;
RS is selected from fluoro and -OR®; and

R® is selected from H and methyl.

In yet another aspect of the compound of Formula (II), or a pharmaceutically

acceptable salt thereof,

» A, D, E, G, R® and R’ together with the ring atoms to which they are attached, form
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A D E G R8, and R9, together with the ring atons
to which they are attached, forma group sel ected

WO e@an7196i s sel ected from N and CR4; RLl is H R2I/GB2007/004766
selected fromcyano and -OR2a; R2a is nethyl; R3 is H,
R4 is selected fromH and nethyl; R6 is selected from
fluoro and -OR6a; and R6a is selected fromH and
nmethyl. 3.5) In a further aspect of the conpound of
For argiop ¢¢l¢atyd fram: a phar maceutical |y acceptabl e salt
thereof, A, D, E, G R8, and R9, together with the

ring atorrB to which thgy are attached, fo gr oup
selected from J is sefected fromN and ; is H
R2 is selected froano and - OR2a; thyl; R3
is H R4 is H RS pet@d fromf ©oOR a: and

anot her aspect, the cpnpound %3 Formil a (1), or a
phah?e?é’@&‘?ﬁiéfamll\}a%ggpt able salt thereof, may be a
CONROK r}pl of Formula (lie) Formula (lie) or a

pharmacéutical |y acceptable salt thereof, wherein Ri,
R2, RRB seleged from cpanopnd FORG;

R* is methyl;

R’ is H;

R*is H;

RS is selected from fluoro and -OR®; and

R® is selected from H and methyl.

1.5) In a further aspect of the compouhd of Formula (II), or a pharmaceutically acceptable
salt thereof,
A, DE, G, R® and R’, together with the ring atoms to which they are attached, form

a group selected from:

e eacegivel

J is selected from N and CR4

R'is H;

R’ is selected from cyano and -OR%;

R* is methyl;

R} is H;

R* is selected from H and methyl;

R® is selected from fluoro and -OR®; and

R® is selected from H and methyl.

2) In one aspect, the compound of Formula (II), or a pharmaceutically acceptable salt

thereof, may be a compound of Formula (Ila):
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and J are as defined herei nabove, and wherein the
fluoro group on carbon "a" and the -NH group on
w@20080T196b" are in a trans relationship to eacPCDGB2I07/004766
4.1) In one aspect of the conpound of Fornula (Hc), or
a pharmaceutically acceptable salt thereof, A D, E,
G R8, and R9, together with the ring atons to which
they are attached, forma group selected from J is
selected fromNand CR4; Rl is H R2 is sel Rted from
cyano and -OR2a; R2a is Cl1-6 l;,R3 is Ek R4 is
sel ected from H and4.2) La-anot e as of )t he
conpound of Formul aR1id), o X ph cey'eally
accept abl e sal t Rige NAOD, k¢ G and RO,
together wth the atons to which they are
attached, forma grad ected from J is selected
fromNand CR4; Rl ils H R2 is selected fromcyano and
-OR2a; Ra is O’-6aIFkyI; R3is H and R4 is selected
fromH and Cralcyl. 4.3) | reghiklianot her aspect of
t he conpound of Fornmula (Hc), or a pharmaceutically
acceptable salt thereof, A, D, E, G R8, and R9,
tog LN r t ' 2 6 R R®
PR LA ARG A WA RO, R . A D
G, and J are as defined hereinabove.

2.1) In one aspect of the compound of Formula (Ila), or a pharmaceutically acceptable salt
thereof,
A, D, E, G, R® and R, together with the ring atoms to which they are attached, form

a group selected from:

o) 0
0 N N
’_(-—‘—J>:> N— N—
\_7 \ 7/ ° \ /S
,and ;

J is selected from N and CR4;’

R'is H;

R? is selected from cyano and -OR%,

R* is C,.alkyl;

Ris H;

R? is selected from H and Ci.salkyl;

RS is selected from fluoro and -OR®; and

R® is selected from H and C)_salkyl.

2.2) In another aspect of the compound of Formula (Ila), or a pharmaceutically acceptable

salt thereof,

A, D E, G, R3, and R’, together with the ring atoms to which they are attached, form

a group selected from:
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J is selected fromNand CR4; Rl is H R2 is selected
fromcyano and -OR2a; R2a is Cl.6alkyl; R3 is H and
WR200BH7I6Y. 4) I n yet anot her aspect of the conpouc#2@7/004766

Forrmula (lie), or a pharnaceutically acceptable salt
thereof, A/ D, E, G R8, and R9, together with the

ring atons to which they are attached, forma group
selected from and J is selected fromN and 4; RL is

H, R2 is selected fromcyano and net hoxy; @3 ;S H and

R4 is selected fromH thyl. 4.5) In urther
aspect of the conp of Bormula (ligy—0Or a
salt thergof, \A E, G

phar maceuti cal | )
R8, and R9, together th the ringfat osahichthey
Jis;

are attached, form'a group sedmdcted fr

sel ga§ etbcfeddron\NandlC&R4; Rl is H, R2 is selected from
cyanq.and nethoxy; R3 is H and R4 is H 5) In yet
ano%éeraspect, the conpound of Fornmula (11), or a

PhaRARCRI{ed HohYcydfie SR -OR’E
R** is Cy.ealkyl;
R} is H;
R* is selected from H and C,salkyl;

RS is selected from fluoro and -OR®; and

R® is selected from H and C_galkyl.

2.3) " In still another aspect of the compound of Formula (Ila), or a pharmaceutically
acceptable salt thereof,

A, D, E, G, R?, and R9, together with the ring atoms to which they are attached, form

0 §
() N
J° \ 7/ °

and ;

a group selected from:

\
N

J is selected from N and CR*;

R'is H;

R? is selected from cyano and -OR*;

R* is Cy.¢alkyl;

RYis H;

R'is H;

RS is selected from fluoro and -OR®; and

R® is selected from H and C,_alkyl.

2.4) In yet another aspect of the compound of Formula (lla), or a pharmaceutically
acceptable salt thereof, _
A, D, E, G, R® and R’, together with the ring atoms to which they are attached, form
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salt thereof, may be a conpound of Fornul a

(Hd): Forrmul a (Hd) or a pharnmaceutically acceptable
waa008/0tteer eof , wherein R1, tR2, Rt , Rr i , RGOI/GB200D004766

E, G and J are as defined hereinabove. 5.1) In one

aspect of the conmpound of Fornula (Hd), or a

phar maceutically acceptable salt thereof, A D E G

R8, and R9, together with the ring atonms to which they

ar e agreupcshlseted fromin a group selected from J is

selected fromN and CR4; Rl is H R2 is selectgd from

cyano and - OR2a; R2aiscl) - 6al kyl ; R3isI-E|H d R4 is

selected fromH and Qallck!. 5.2) In another\aspect

of the conpound, of la/(Hd), or a @ maceutical ly

acceptabl e salt —A D, E,

together with the ryng/atons to whi'ch\they are

attached, forma group sel ect® fromJ is selected

fromNand CR4; Rl is ,H R2 is selected fromcyano and

- ORAds satersedi feoneNand (RS R3 is H and R4 is sel ected

frogikl gnd G- alkyl. 5.3) In still another aspect of

t he conpound of Formula (Hd), or a pharnaceutically

acc dtingslesteddiom ¢yane et -OR™;

R** is methyl;
R’is H;
R! is selected from H and methyl;

R® is selected from fluoro and -OR®; and

R® is selected from H and methyl.

2.5) Ina further aspect of the compound of Formula (IIa), or a pharmaceutically acceptable

salt thereof,

A, D E, G, R® and R, together with the ring atoms to which they are attached, form

a group selected from:

0 HO
K
O
\N/ and \/O;

J is selected from N and CR*;

R'is H;

R’ is selected from cyano and -OR%,;

R* is methyl; v

Ris H;

RYis H;

R is selected from fluoro and -OR®; and

R® is selected from H and methyl.
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A D E G R8, and R9, together with the ring atons
to which they are attached, forma group sel ected

WO e@an7196i s sel ected from N and CR4; RLl is H R2I/GB2007/004766
selected fromcyano and -0OR 2a; R2a is G- alkyl; R3
is H and R4 is H 5.4) In yet another aspect of the
conpound of Formula (Hd), or a phar maceutical ly
acceptable salt thereof, A, D, G R8, and RO

3) t ogét #netheppsphctt the cpmn@mg ﬁgm@l@a (,{HI, oI thgyacgpt@ally acceptable salt

attge % dggsrycgﬁ%{)mﬁsﬁ%@ﬁg fromJ is selected

from eI ected from cyano and
rrethoxy, R3is H and R4 is selected from Hrind

methyl. 5.5) In a further as t of the ce d of
Fornula (Hd), or a pharng @uw tabhe salt
thereof, A D, E, GR'RS, dge{her h the
ring atorrstowach hua@ af tached, rma group
selected from J i | ec edfromNand CR4; Rl is H
R2 is selected fro and nmethoxy; R3 is H and R4
is H

3

Formula (IIb)

or a pharmaceutically acceptable salt thereof, wherein R!, R%, R? R® R®, R’ A,D,E,

G, and J are as defined hereinabove.

3.1) In one aspect of the compound of Formula (IIb), or a pharmaceutically acceptable salt
thereof,
A, D, E, G, R® and R’ together with the ring atoms to which they are attached, form

a group selected from:

(0] @)
0 N It
\_7° \ 7/ ° \ /S
. , and _ ;

J is selected from N and CR%;

R'is H;

R? is selected from cyano and -OR%,

R* is Calkyl;

R is H;

R* is selected from H and Cygalkyl;

RS is selected from fluoro and -OR®; and
R® is selected from H and C,.galkyl.

3.2) In another aspect of the compound of Formula (IIb), or a pharmaceutically acceptable
salt thereof,

A, D,E, G, R® and R9 together with the ring atoms to which they are attached, form
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6) In a further aspect, the conpound of Formula (I1),

or a pharmaceutically acceptable salt thereof, may be
wa@2esnpeend of Fornula (He): Formula (He) or a PCT/GB2007/004766
pharmaceutically acceptable salt thereof, wherein R1,
R2, R3, R8, R9, AL D, E, G and J are as defined
her ei nabove. 6.1) In one aspect of the conpound of
Forrmul a (He), or a pharmaceutically acceptable salt
t he&Htup splectpgd frpm: G R, and RO, together with the
ring atons to which they are attached, form a ¢group
selected from J is selgcted from N and ; is H
R2 is selected fromcyano gnd -OR2a; R, 2 is{
C-6alkyl; R3is H/angd R4/is selecte m H/and C
alky!. 6.2) In
Fornmula (He), or a maceutical ly ackepfable salt
thereof, A, Db E, G R8, and ‘F&i together with the
ring,atoms to which they are attached, forma group
sel ddt ¥decteddamyNiagd&&ected from N and CR4; RL is H;
R2 i@ isgl ected fromcyano and -OR2a; R2a is C, . 6al kyl;
R3ig H and R4 is selectgd fromH and 6.3) In still
anotidy selpsisd drompgyappandsHpound of Fornula (lie), or a
phargrageytiical Iy
R is H;
R is selected from H and C,_alkyl;
RS is selected from fluoro and -OR®; and
R® is selected from H and C,.alkyl.

3.3) In still another aspect of the compound of Formula (IIb), or a pharmaceutically
acceptable salt thereof, _
A, D E,G, Rs, and R9, together with the ring atoms to which they are attached, form

a group selected from:

o) | H{
<K
\N / and | \ / 7 ;
J is selected from N and CR4;
R!is H;
R’ is selected from cyano and -OR%,;
R* is Cy.ealkyl;
R}is H;
R* is selected from H;

RS is selected from fluoro and -OR@; and

R% is selected from H and C.salkyl.
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acceptable salt thereof, A, D, E, G R8, and R9,
together with the ring atons to which they are

wa@rdoaohmei forma group selected from J is sePEUGBA07/004766
fromNand CR4; RLis H R2 is selected fromcyano and
-OR2a; Rkais C- alkyl; RBis H and R4 is H 6.4) In
yet anot her aspect of the conpound of Fornula (lie),
or a pharmaceutically acceptable salt thereof, A D,

34F, 18 y®Sanothed aRgect tobdhe lsempoindhof Hermulndliby nsa {pharmaceutically
whi ch t r ached, forma group selected fromJ
S accf"petglfeiée/%a??trﬁ%r%%N and CR4; RLis H R2 is selected
f r omy DyBENG, RAdind®’ hoxstherREth the kHng atochs R4 wihichskdyeart eithched, form
fromH an% n%toég |. 6.5) In a further aspect of the
conp8iPHB SYFet ‘¥Fﬂrl a (He), or a phar maceuti cal I y
acceptable salt thereof, A D E G RS,
together with the ring rrsto V\:hIChthe
attached, forma grou cted from [ se ect ed
fromN and CR4; i s sel gct yano and
nmet hoxy; R3 is

J is selected from N and CR?;

R'is H;

R? is selected from cyano and -OR%,;

R* is methyl;

R} is H;

R? is selected from H and methyl;

RS is selected from fluoro and -OR®; and

R®* is selected from H and methyl.

3.5) In a further aspect of the compound of Formula (IIb), or a pharmaceutically acceptable
salt thereof,
A D E,G, R® and R, together with the ring atoms to which they are attached, form

0 N
) N—
@)
\—7 \_/ °

and ;

a group selected from:

J is selected from N and CR4;

R'is H;

R’ is selected from cyano and -OR%,
R* is methyl;

R}is H;

R*is H;
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R4 is methyl. 7) In still a further aspect, the

conpound of Formula (11), or a pharmaceutically
waemeprabl e salt thereof, may be a conpound of PEDGBRN0A004766

(Hf): Formula (Hf)or a pharmaceutically acceptable

salt thereof, wherein Rl, R2, R3, and J are as defined

her ei nabove, and wherein the fluoro group on carbon

"a" Ragcgefegﬁg%fmﬂl%kg%_%@%fpgy "b" are in a trans

relations to each other. 7. In one aspect of the
conRYuin sklaftedformmid and(midfihyl. or a phar maceutical |y
acceptable salt thereof, J is selected fromN and CR4;
Rl is H R2is selected fromcyano and -OR2a; R2a is

4) C, . fiaduillyenothBBaspéct he @ibodd bSFsiRURGIIRGr &pasfntdcanidalf: atreptable
I n anot her_aspect of the conpound of Fornula (Ilf), or
a pridrtheeefuipy bt # gompquag phberaulellc) t hereof, J is
selected fromNand CR4; RL is H R2 is select from
cyano and -OR2a; R2a is C-6alkyl; R3is H an R4 is
H 7.3) In still another as of ,t he conp&

Formula (I1f), or 2 p;wgeuti ; y acpepiabl eysalt
thereof, J is selRcted fromN : 4 _
H\ Vs

2 a
A
J
R3

Formula (Ilc)

or a pharmaceutically acceptable salt thereof, wherein R R%L R RE R, A, D E, G,
and J are as defined hereinabove, and wherein the fluoro group on carbon “a” and the

-NH- group on carbon “b” are in a trans relationship to each other.

4.1) In one aspect of the compound of Formula (IIc), or a pharmaceutically acceptable salt
thereof, '
A,D,E, G,R® and R’, together with the ring atoms to which they are attached, form

a group selected from:

0 0
0 § N
\_7 ° \_/©° \_ /S
s , and ;

J is selected from N and CR*;

R'is H;

R’ is selected from cyano and -OR*;
R* is Cy.¢alkyl;

R}is H; and

R* is selected from H and Ci.salkyl.
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Rl is H R2is selected fromcyano and nethoxy; R3 is

H and R4 is selected fromH and nethyl. 7.4) In yet
wa@pwshzweaspect of the conpound of Fornula (I11PJT/GBR00G/004766

pharmaceutically acceptable salt thereof,J is selected

fromNand CR; RLis H R2 is selected fromcyano and

methoxy; R3is H and R4 is H 8) In yet a further

aspect, the conpound of Fornmula (Hg), or a

pharmaceutically acceptable salt thereof, nay be a

0 . )or QF; :
e Pt (P SPEH, Qlcor phmacenticaly accepiabl
R2, s#Bthemnfl J are as defined herei nabove, and wherein
the fluar oup, @N.carhon.'a" and the - Nk dr
car ot Ty SRR GRIEW ot o g oyl B8 afifbed, form
8. 1) ghdupcalectedfient of the conpound of Formula (Hg), or
a pharmaceutically acceptable salt thereof, J d'es
selected fromNand CR4; RL is H R2 is sefecyed from
cyano and -OR2a; R2a ig'CI\6alkyl; R3 is IN—4d R4 is
sel ected fromH an R\ _6al kyl . 8.2)
of the conpound ® (Hy), o
and ;

accept abl e

J is selected from N and CR%;

R!is H;

R? is selected from cyano and -OR*,
R* is Cy.alkyl;

R} is H; and

R is selected from H and C)_alkyl.

4.3) In still another aspect of the compound of Formula (IIc), or a pharmaceutically
acceptable salt thereof, '
A,DE, G, R® and R9, together with the ring atoms to which they are attached, form

a group selected from:

0 HO
O
O
\N/ and \/O;

J is selected from N and CR*;

R'is H;

R is selected from cyano and -OR*;
R* is C.galkyl;

R} is H; and

Ris H.
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salt thereof, J is selected fromN and CR4; Rl is H,
R2 is selected fromcyano and -OR2a; Ra is C, . 6al kyl ;

WR0s87191 and R4 is H 8.3) In still another aBEECB2®7/004766

the conpound of Fornmula (Hg), or a pharnaceutically
acceptable salt thereof, J is selected fromN and CR4,
Rlis H R2is selected fromcyano and nethoxy; R3 is
H, and R4 is selected fromH and nethyl. 8.4) In.y

et .
449nofthert arqskest aspecttefethe sopwarngd 6f Hoppila) @lcy 1)) @ Rbprmpceutically

phagg@gﬁyl%isglp{hg%ogccept able salt thereof, J is

sel ect romN and CR4; RLis H R2 is selected from

cy aio Dailid G haodyR’, RBether with tha dinR4tams tp)which theyoarheftached, form
aspect . tshle Ly gsant i nvention provides conpounds of

For AdT A8 SPFS~and™(H) and pharmaceutical Iy acceptabl e

salts thereof, as illustrated by the Exan‘%esOeach of

whi ch provides a furth®4r>n:ependent aspe
ti
°5

t he
i nvention. Biologic Ac ity The conpounds gf
ceutically ac eptoble
\_ 7

Formulas (1) (I1}) h
and ;

n
salts thereof ate XOf
N

J is selected from N and CR*;

R!is H;

R’ is selected from cyano and methoxy;
R} is H; and

R* is selected from H and methyl.

4.5) In a further aspect of the compound of Formula (IIc), or a pharmaceutically acceptable

5)

salt thereof,
A, D, E, G, R? and Rg, together with the ring atoms to which they are attached, form

a group selected from:

0 HO
pd S
o
\—7 » \/0;.

J is selected from N and CR%;

R!is H;

R? s selected from cyano and methoxy;
R®is H; and

R*is H.

In yet another aspect, the compound of Formula (II), or a pharmaceutically acceptable

salt thereof, may be a compound of Formula (11d):
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interest due to their antibacterial effects. The

ability of the invention conpounds disclosed herein to
w@edseyweran anti bacterial effect may be denpnsPCEHGBA0DYI4766

the followng tests. Bacterial Susceptibility Testing

Met hods 1 Conpounds may be tested for antimcrobia

activity by susceptibility testing in liquid nedia in

a 96 well format. Conpounds may be dissolved in

di met hyl sul f oxi de and tested in 10 doubling di IRt i ons

in the susceptibility assays, The organi snms RN

t he assay may begrown overni/ght \ontsui t abl e/ agax nedi a
and t hen suspendeﬂ1in I qui d | riaye for
the growth og t hejforgani sm . susp Gbe

adj ust ed to Re_egtal 0.5 MjFarl and a further
1in 10 dilutio ) be de into the sane liquid

medi umto prepa pe finhal organi smsuspension in 100

conditions at 37 @€ for 24 hours prior to reading. The
M ni num | nhi bitory Concentration (MC) was deternined
as the |owest drug concent r@j#n@R (a8 € to reduce growh
by 80% or nore. Conpounds were eval uated against a
panel of G am positive species, including
St arahxgﬁgr&%éaﬁcﬁya%@ab% LARhQEACEHSRTEURBIRERS, R’ A, D, E, G,
Strept 0Ococcus pyogenes, and Enterococcus faecium In
addiand dnre as defredibdrsingboes. eval uat ed agai nst a panel of
G ammegati ve speci es including Haenophilus influenzae,
Escherichia coli and Mraxella catarrhalis. Conpounds
5.0f tilnengasps pf therumpbiuraofdiodnydh diidpceuphacabdeytically acceptable salt
accgfta |l e salts thereof are believed to generally
have | ess than or equal to 8 ng/m versus one or

nmor e, @, B, 5 R g’ mpethen®dh aleaity. atohetoGaigtothey akfattached, form
Exanple 2 had an M C of 0.25 (ng/L) agai nst

St apPwesieead 8l eus and an M C of 0.5 (ng/L) agai nst
Escherichia coli. Bacterial Susceptpbility TeStiEé O

|
Ot h

Met hods 2 Conpou may be testﬁp r antim crob
ility testihg

activity by susg¢epti

doubling dil j—+8ns in the s ptibil%%g assa such .
that the final ’ ’ ’

J is selected from N and CR*;

R!is H;

R’ is selected from cyano and -OR%;
R* is C,.ealkyl;

R} is H; and

R* is selected from H and Ci.salkyl.

5.2)  In another aspect of the compound of Formula (Iid), or a pharmaceutically acceptable

salt thereof,

A, D, E, G, R?, and Rg, together with the ring atoms to which they are attached, form

a group selected from:
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di met hyl sul f oxi de concentration in the assay is 2%
(v/v). The Staphyl ococcus aureus (Sau) 516 cells used
w0 pooBheI9assay nay be grown overni ght on appr opPCEG8B2007/004766

agar nedia and then suspended in the NCCLS-recomended
liquid susceptibility-testing nedia. The turbidity of

each suspension nay be adjusted to be equal to a 0.5
McFarl and standard, and a further 1-in- 200 di]ution

may be made into the same |iquid nediumtaqyprgpare the

final organi smsuspensjm\ and 100 ni of t
suspensi on may be d toj)each well q§—a mcnotiter
odi ssol vey i

pl ate contai nin

di met hyl sul f oxi de. NPl gt es may be i hcu

appropriate condltﬁhns of at nmgphere armd—t enperature

and for tinmes according to NCCLS standard net hods

prior to being read. As used in Table 1 below, the

t er )is'defldicBiffoPN'and ERErs to the percentage of

St aphyl ococcus aureus 516 cell growth that is

sup ' assed (conpared toan untreated sanple) by the
n]ﬁ Qtfedtﬁlaﬁmd A st egzexanpl e nunber. Wien tested

ove i n- V|tro assay, the conpounds and salts

of aS@mmﬂukenunbers listed bel ow were tested at the

|ndhb%P§d ﬁoncentratlons provi di ng the indicated

i nhi ions. In nost instances, the highest
conRé i seketied fiomel] andhCclalktyhe conpounds were tested was
8 nmg/mL. In sone instances, however, conpounds were
tested at concentrations higher than 8 ng/nm.,

5.3y pic alill Yanvihen adpaer 60 eesinipduhd of Viesmblar @id),meas Whedndcbutically
nM and was suﬁ equently converted to ng/niL. In those
casaeepiabigspleereBhpounds were tested at nore than one -
conqem G, ‘Nq dhdatPefogbiiémnwieh i/ atdnkiero GATEHEMEY @t lafifthed, form
cl osésf to /mL is provided bel ow. TABLE 1Exanpl es
3 1atg6>tm@éxetﬁ<b @®: 41-52 *The inhibition for the
conpound of Exanple 43 at a concentration of &no/nL
was 12% though it is ieved that the 12% f/gure is
erroneous. Thus, in o asBect there is pyovided a
conpound of For or/(1l1), o macegutical ly
acceptabl e salt —60or use a gent. In
still another aspeqy—“there is provid e use a
compound of Formula (I) or (I??’ or a pharnmaceutically
acceptabl e salt thereof, in the manufacture of a
medi canment for use in the treatnment of a bacteria

i nf édﬁ%ﬁ?tqdrﬁogWJ@PﬁQ& noded ani mal such as man.
R'is H; '

R? is selected from cyano and -OR%,
R* is Calkyl;

R® is H; and

R*is H.

5.4) In yet another aspect of the compound of Formula (Ild), or a pharmaceutically
acceptable salt thereof, }
A DEG, R®, and R, together with the ring atoms to which they are attached, form

a group selected from:
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In yet another aspect, there is provided the use of a
conpound of Formula (1) or (Il), or a pharmaceutically
waemeprabl e salt thereof, in the manufacture 0PCEGB2007/004766
medi canment for use in the treatnment of a bacteria
i nfection caused by one or nore pathogenic organi snms
such as Aci net obacter baumanii, Aerom s hydrophila,
Baci | lus anthracis, Bacteroides fragilis, Bordatella
pertussi s, Burkhol deria cepacia, Chlanyidgqpngtunoniae,
Citrobacter freundii
Ent er obacter cl oac
Ent er ococcus f agci
Escherichi a col
Haenophi | us i nfl uenzae, Haenopldi | us pararnfl uenzae,
Haenophi | us somus, Kl ebsiella oxytoca, Klebsiella
pneunoni ae, Legi onella pneunophila, Listeria
MongGyi-RgRA%THM Nah@xet! a catarrhalis, Mrganella
morgani i, Mycopl asma pneunoni ae, Neisseria
~gon® itldeae, Neisseria neningitidis, Pasteurella
mul tecd Hﬂﬂ% ] ihéS, Proteus vulgaris,
Pse55§#%%§§§29u9|nggg%ﬁggbﬁihella typhi, Sal nonel |l a
typﬁf#ﬂﬂﬂmﬂ1 Serratia marcesens, Shigella flexneria,
Shi hl&kg%a%%hﬁﬁhggnw§>ﬁphylococcus aur eus,
St ap fiococcus epi dermdi's, Staphyl ococcus
haenol yti cus, Staphyl ococcus i nternedius,

B AN T e R LT

nmut g41sther@bf, €pt ococcus pneunoni ae, and Strept ococcus
pyrogenes, in a m bl ooded anj mal such a n. In

Fur e Ea G &Ko andiihefasether b U1 g1 AoR 1aeigh ey e aached, form
CONpY OkctE®rBml @ (1) or (11), or a pharmaceutically
acceptabl e salt thereof, in the manufacture of_a

medi cament for use in the treatnent of an pjnf
such as bronchitis, C MiifNicile colitis,
endocarditis, gonocg unethritis, i
Ant hrax, intra- ' phf ection
osteonyelitis, otitNs [
prostatitis, septiégn1a, si nuaidt i s, skimand soft
tissue infections, and urinary tract infections, in a
war m bl ooded ani mal such as man. In still a further
aspgai seldch@rfon N apaORi‘ded t he use of a conpound of
Formyla (1) or (Il), or a pharmaceutically acceptable
sal Rthdreof, in the manufacture of a medi canent for

use g2 geib%tegrfﬁﬁ{%gfggg af mé&nbasterial infection, wherein

the hacteria is a genus sel ected from Aerononas,

R’ is H; and
R*is H.

6) In a further aspect, the compound of Formula (II), or a pharmaceutically acceptable

salt thereof, may be a compound of Formula (Ile):
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Aci net obacter, Bacillus, Bacteroides, Bordetella,

Bur khol deri a, Chlanydophila, C trobacter, Costridium
weEniogootdact er, Ent erococcus, Escheri chi a, PCT/GB2007/004766

Fl avobact eri um Fusobacteri um Haenophil us,

Kl ebsi el l a, Legionella, Listeria, Morganella,

Mor axel | a, Mycopl asma, Neisseria, Pasteurella,

Pept ococci, Peptostreptococci, Prevotella, Protegus

Sal nonel | a, Pseudonobnas, Serratia, Shigella, R

St enot r ophononas, Streptococcus, and Staphyl ,

in a warm bl ooded ani mal su¢h a§ ndin. In a h

aspect, there is provi AN met Ky
bacterial infectipn in a war ood

man, said nd SipQ admpi steri o said
ani mal an effech TEEE? of a conpound of Fornul a

(1) or (I1), or eutically acceptable salt
thereof. In stil er aspect, there is provided a
method for treatifg a bacterial infection caused by
one or nore pathodgenic organi snms such as Aci net obacter
baumani i, Aerom s hydrophi lgmBagiit) us anthracis,
Bacteroides fragilis, Bordatella pertussis, .
Bur khol deri a cepaci a, Chl anyi da pneunoni ae,
Gt P ? gﬁ:} ECCfIJEiFédedIC&epEgeOS%hrtl'leqiéd‘f,% réi‘x' ! ke, 'R3, Rs, R9, A, D E, G,
Ent er obacter cl oacae, Enterococcus faecall s,
Ent end& ecasdefired bengmab®et er obact er aer ogenes,
Escherichia coli, Fusobacterium necrophorum
Haenophi | us i nfl uenzae, Haenophil us parainfl uenzae,

6. hlaempphy dspect 9Ot wempiindhsiFetrhaa (i)l acaphalkthadbstically acceptable salt
pneunoni ae, Legionella pneunophila, Listeria
non genes, Moraxella catarrhalis, Mrganella
mor g2y, ig, GVREORIdaR B gBIRELRTIR tha&ingNedr8sS®IvHich they are attached, form
gonorrhoeae, Neisseria neningitidis, Pasteurella _
nul egEupclededframs nirabilis, Proteus vul garis,

Pseudononas aerugi nosa, Sal nonella pyphi, Sal nonell ap

typhi murium Ser ia marcesensH Sifigel | a flexneﬂ
c
yl

Shi gel l a dysenteria St aphyl ococ aur eus,
i i dj hyl pcoccys N=
@edi ns, / S
enot r gphonon

mdjs,
St aphyl ococc aprophyticu )
mal t ophi |l a, Streptococcus agal acti ae,’ rept ococcus °’

mut gnssecléotddepin®Na@a CR*pneunoni ae, and Strept ococcus
pyrogenes, in a warm bl ooded ani mal such as man, said
net Bbds Bonpri sing adninistering to said ani mal an
ef f qetii ¥o RATHI cyho nE@RIBUNd of Formula (1) or (I1),
or a,pharmaceutically acceptable

R™ is C,_¢alkyl;

R} is H; and

R? is selected from H and C;_ealkyl.

6.2) In another aspect of the compound of Formula (Ile), or a pharmaceutically acceptable

salt thereof,

A, D E,G, R® and R, together with the ring atoms to which they are attached, form

a group selected from:
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salt thereof. In yet another aspect, there is provided
a nethod for treating a bacterial infection such as

whesohidsi s, C. difficile colitis, cervicitis,PCT/GB2007/004766
endocarditis, gonococcal urethritis, inhalation
Ant hrax, intra-abdom nal infections, neningitis,
osteonyelitis, otitis media, pharyngitis, pneunonia,
prostatitis, septicema, sinusitis, skin and soft
tissue infections, and urinary tract infegfi , in a
war m bl ooded ani mal su S man, said net
conprising adm ni sterKng tQ sai d ani mgp§—s
anount of a co rmula (1) _of (I\),0r a
phar maceuti cal | abl'e salt therRof /In~a further
aspect, there is provided a mathod for eating a
bacterial infectio wherein the bacteria is of a
gen §”§%F@€£@Hﬁ$ﬁﬁ Rer omonas, Aci net obact er,
BacRl'{sug, Bacteroides, Bordetella, Burkhol deria,
Chlagydoghila, G trobacter, Costridium Enterobacter
Ent Br Besleetad fromeyprq andnPR™ FI avobact eri um
Fuspbacieriyn Haenophilus, Klebsiella, Legionella,
Listg(la, Mor ganel | a, Moraxella, Mycopl asma
Nei BserlilizandPast eurel | a, Pept ococci, Peptostreptococci,
Pr eyat el t al el l a, Pseudonobnas, Serratia,
Shiéé?E%%agggﬁ%g?g%kg'aﬁgg, St rept ococcus, and

St aphyl ococcus, in a warm bl ooded ani mal such as nan,

ai hod. conpri si adm ni st er.i tQ 1 d_ani nal .

687 BT, B9SR! DB AR} B e

or accppablossletitics®l | y acceptable salt thereof.In stil

a further aspect, sthere is provided a conpound of

For fhuPaEf £ Royand ) toegeravighihe rag alom s NRFhIRReRE afifched, form

sal § gtdapk@iedied fréth: Use in treating a bacteri al

infection in a warm bl ooded ani nal, such as nmgn. In

anot her aspect, there is provided a conmpoypd

Formula (1) or (I1), a \phar maceuti cal | cept abl e
salt thereof, for ia_?ﬁeating a bagtgri al

i nfection cause f nore payhogeni 0@ ani sms
such as Aci net obacter /baumani i, Aefoni dr ophi | a,
Baci | lus anthracis, " Bacteroidmd fragi|TS, Bordatella

pertussis ur O|$ ka cepacia, Chl anyi da pneunoni ae,
Brt P Sbmstted TORIY A R ostridium difficile
Ent @' @dyact er cl oacae, Enterococcus faecalis,
Ent e,ococcus faeci um Ent gf obacter aerogenes,

Esc Rets €hkrigd fom cyapq s O ar i um
R* is Cy.¢alkyl; '

R’ is H; and
R*is H.

6.4) In yet another aspect of the compound of Formula (Ile), or a pharmaceutically
acceptable salt thereof,
A,D,E, G, RS and R, together with the ring atoms to which they are attached, form

a group selected from:
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necr ophorum Haenophilus influenzae, Haenophil us
par ai nf | uenzae, Haenophilus sommus, Klebsiella

wo@zoo80TRe1 Kl ebsi el | a pneunoni ae, Legionella  PCT/GB2007/004766

pneunophi | a, Listeria nonocytogenes, Mraxella
catarrhalis, Mdrrganella norganii, Mcoplasm
pneunoni ae, Nei sseria gonorrhoeae, Neisseria
meningitidis, Pasteurella multocida, Proteus
mrabilis, Proteus vulgaris, Pseudonobnas agr nosa,

Sal nonel | a typhi, Sal el a typhi nmurium Nsef{atia
xnepi a, Shigell senberi ae,

mar cesens, Shi gel |
St aphyl ococcus a@bhyl ococtus/epi der pf di s,
i cus, Staphylo

St aphyl ococcus
i nt er medi us, Staphyl ococcus smdr ophyt i

Stenotr n @phila, Strept ococcus agal actl ae,
Str &%ﬁ%gg@"ﬁﬁﬁﬁbk St r ept ococcus pneunoni ae, and
Strgmsgqoccus pyrogenes, in a warm bl ooded ani mal such
man. In still another aspect, there is provided a
conﬁo&ﬁ?&leﬁ‘iﬁdﬁ@F‘rﬁ}’P’é" MmIhoXy 1) | or a pharmaceutical ly
accpiahl mqsalt thereof, for use in treating
infegtions such as bronchltls C. difficile colitis,
cer & i selested &ioaod andimehyl.  gonococcal urethritis,
i nhal ati on Anthrax, intra abdom nal infections,
meningitis, osteomyelitis, otitis media, pharyngitis,

6.9 nelmofirther gspers phthe compound pf Fommila(lled anaphainmcewically acceptable

7

and ﬁf%‘éreg# ssue infections, and urinary tract
i nf &t T6Rs, in a warm bl ooded ani mal such as man. In
yet AaDoF) €, Rismd®’, toghtherewitls the rimgiatheds ta whivhptheynate aftached, form

For mul a 0 ), or a pharnmaceutically acceptable
sal f‘gfoh‘&(""é%?teéfré?’ use in treati ng a bacteri al

i nfection, wherein the bacteriais of a g

us Gel ect ed
from Aerononas, Aci net ter, Bacill us, [
Bor det el I a, Burkhol derf a, | anydophi |

Clostridium EntergbacXer Enterocog¢cu cheyi chi a,
FI avobact eri um ep i um Hae i
Kl ebsiella, LegiondN+d, Listefja,

Mor axel | a, Mycopl asma, Neisseria, Pasteurella,
Pepﬂds:smdnactedfﬁachastfot ococci, Prevotella, Proteus
Sal g e% Pseudononas, Serratia, Shigella,

Ste ’phom)nas Strept ococcus, and Staphyl ococcus,
and%‘@&r&temf@mdyﬁn@amm@ly@oded ani mal such as man.
g}rg ect the ternms "infection" and "bacteri al

|nf rmy refer to a bacterial infection

R? is methyl.

In still a further aspect, the compound of Formula (II), or a pharmaceutically

acceptable salt thereof, may be a compound of Formula (1If):

Formula (1If)
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caused by Aci netobacter baumanii. In another aspect,
the terns "infection" and "bacterial infection" may

WO efoen71961 a bacterial infection caused by Aer oP@BEGB2007/004766
hydrophila. In still another aspect, the terns
"infection" and "bacterial infection" may refer to a
bacterial infection caused by Bacillus anthracis. In
yet another aspect, the ternms "infection" and
"bacterial infection" may refer to a bacterial
i nf 8L1 hRIma@EEMy R BabiahRdesk Witkdih R!, RN R, dndlstH@ks defined
aspect, the terms "infection" and "bacteri al
i nf ereingbovenayd wbewin the fluopmeraupiqul carbnedd’i v ®aulEd group on
by Bogdat.el | a per [§ N, St further aspect,
the® régl}rsb i n'flgagfaltngﬁeﬂtg’ﬁﬂhﬁ]g)a%yélr)tlhgr[ infection" may
refer to a bacterial infection caused by Burkhol deri a

epacia. In a further. aspec the terns .

7.5 e shoet S the 2ompbiae o PR LD Lt fHa M Rapisaly googpiable sl
bactigkdofl | nfection caused by Chlanyida pneunoniae. In
one aspect, the terns,"infection" and "bacteri al
i nf dd ednsted b NepdfRo a bacterial infection caused
by Rtggbacter freundii. In another aspect, the terns
“infection" and "bacterial, infection" may refer to a
bactRéds selected ffromt ¢yepo and T ORI by C ostridi um difficile.

I'n il a,(ﬁQ};lher aspect, the terns "infection" and

"bact eri af” i’hfecti on" may refer to a bacteri al

i nf &tis drandaused by Enterobacter cloacae. In yet
anotjier as { he  t-er "infection" and "bacteri al

i nf gigtlsl Sgﬁec{%grrgrfmr%fag(} f'?)arl@l'bact erial infection caused
by Enterococcus faecalis. In a further aspect, the
terps "infection' and "bacterial .i ction" may refer

7. 40 pnsches Aot e Eommesin. ah carautg 11 o b B gutcd heceptable
f aeghimerebf) still a further aspect, the terns
"infection" and "bacterial infection" may refer to a
bactds sedgcted fraaeNiagd (Raused by Ent er obact er aer ogenes.
I'n yets g, further aspect, the terms "infection” and
"bacterial infection" may refer to a bacterial
i nf &tis sptected drpaicyayo Mk ;chia coli. In one aspect,

t he ﬂ’e[s'fﬁ allif ection” and "bacterial infection" may
refer to'd batterial infection caused by Fusobacteri um
necdphbramh | n anot her aspect, the terns "infection"
and gsbacterial infection" may refer to a bacteri al

i nf &Y 8n caused by Haemophilus influenzae. In still
anot her aspect, the terns "infection" and "bacteri al

[.nfecti.gn” refer.to a bacteri i nf i on caysed .
7By TRGHD PR F5Sr ap Py SERUR oh F9BbUA0Phar dopjagteccutcally
t he at@pible shivfiRedok,0on” and "bacterial infection” may
refer to a bacterial ,
J is selected from N and CR™;
R'is H;
R’ is selected from cyano and methoxy;
R} is H; and
R* is selected from H and methyl.

7.4) In yet another aspect of the compound of Formula (lIf), or a pharmaceutically

acceptable salt thereof,
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i nfection caused by Haenophilus somus. In a further
aspect, the terns "infection" and"bacterial infection"
woreysoeer to a bacterial infection caused by PCT/GB2007/004766
Kl ebsiella oxytoca. In still a further aspect, the
ternms "infection" and "bacterial infection" may refer
to a bacterial infection caused by Klebsiella
pneunoni ae. In yet a further aspect, the terns
"i nf écseleoied figmdNapbEReri al i nfection" may refer to a
backet u@l I nfection caused by Leglonella pneunDphlla
In one aspect, the terns "infection" and "bacteri al
i nf BA{s sehétedﬁpmroeﬁlmattlonfahdmct erial infection caused
by Lksteri g nonocytogenes. |In another aspect, the
ter s rff'€ction" and "bacterial infection" may refer
to g*bagterial infection caused by Mraxella
catarrhalis. In still another aspect, the termns
"infection" and "bacterial infection” nmay refer to a
g) bacyeniah furh&chdpes, W%Mp&tﬁdw gamalld IIER rgagipharnladeutically
yet another aspect, the terns "infection" and
" baegceptpblf slhthersef, m1ay beragompeusd of Fomnuladigdy j g
i nfection caused by Mycopl as neunoni ae. 1| g

furt her aspect, the ternms "jinfec |0H" act exi al
i nfection" may refgr tj/é—E j ' ' sed
by Neisseria gonorfhoede. In Sti\| a ect,

the terms "i Mect »@act erf al i nf @& may
refer to a bacte i nfection caused by Neisseria
meningitidis. In 3 ther aspect, the terns
"infection" and "bfcterial infection" may refer to a
bacterial infectiog caused by Pasteurella nultocida.
In one aspect, the terns "infection" and "bacteri al
infection" may refer to a baﬁhemkﬁg)infection caused

by Proteus nmr.a |I|s her h

Y PTGy B ablE A P s Ry By e defined
- bachékindbovieNHRE Whex8inCab Sﬂiﬂrd) groﬁb Qinetﬁbdhlﬂ eg’az[ﬂdsthe I-NH- group on
still another aspect, the ternB "I nfection" and

"ba&tibeR A’ W%F‘ééfﬁnéf?la“ﬁﬁ?“l? wreafh peta pact eri al

i nfection caused by Pseudononas aerugi nosa. In yet
anot her aspect, the terns "infection" and "bacteri al

8.1)nf éw pieaspeatrafthe sprpound of Feayle (lig) or mphasmacsptically esgptable salt

by |lgenel la typhi. In a further aspect, the terns

i nfection" and “bacterial infection" may refer to a
bactlessedadctadrffoachaomCtBé,used by Sal nonel I a typhi nurium

2§|I# a further aspect, the terns "infection" and

"ba al infection" may refer to a bacterial

i nf &2ti§ @fecedd®arcyayo Se¥OR;a nmarcesens. In yet a
further the terns "infection" and "bacteria

i nf &t tﬁéﬁ ﬁﬂy refer to a bacterial infection caused
by Rdiigal i@ flexneria. In one aspect, the terns

"inchtlon" and
is selected from H and C,.salkyl.

8.2) In another aspect of the compound of Formula (llg), or a pharmaceutically acceptable
salt thereof,
J is selected from N and CR*,
R!is H;

R? is selected from cyano and -OR%,
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"bacterial infection" may refer to a bacterial
i nfection caused by Shigella dysenteriae. |In another
w@zentidet he terns "infection" and "bacterial PCT/GB2007/004766
infection" may refer to a bacterial infection caused
by St aphyl 0COCCUS aur eus. In still another aspect, the
terns "infection" and "bacterial infection" may refer
to a,bacterial infection caused by Staphyl ococcus
epi &rm(dﬁébl n yet another aspect, the terns
"I nfgecdjjopq and "bacterial infection" nmay refer to a
bacterl al |nf ection caused by Staphyl ococcus
haemSlis#i cus. In a further aspect, the terns
"infection" and "bacterial infection" nmay refer to a
bacterial infection caused by Staphyl ococcus
8. 3)nt & el ansthet ﬁs;ﬁbti bf tle éamponed odsfrembtila ((h®, tenngharmaceutically
i nfection' acterial infection" may referto a
bacla%‘iePtéplesﬁlfﬂ’@feP n caused by Staphyl ococcus
sapyePydctddyfom NinelR*a further aspect, the terns
"infection" and "bacterial infection" may refer to a
bac®edi Bl infection caused by Stenotrophononas
Tl GORN Rred fnPRand sREGEMoLRC terms i nfection” and
"bacterla I nfection” may refer to a bacteri al
i nf &tis Brendaused by Strept ococcus agal act i ae. In
anotfie ‘infection" and "bacteri al
i nf té{gtsrsg%%%ﬁcﬁtdmaggdhl%[@? bacterial infection caused
by Strept ococcus nmutans. In a still another aspect,

ectio and " ba i nf i on
8‘bef & yteb ag‘)th%fc?sé’F‘ftar]f Bt mppog 8&&?&“16 %?repf?l o%o}é%zhcg’uucally
pneldméﬁtaal%salltﬂlebear anot her aspect, the terms
"infection" and "bactgrial infection" may refer to a
bact/dt pedgeted rff%{‘lla&ﬂcgaused by Strept ococcus pyrogenes.
In qpegsgspect, the terns "infection and "bacteri al
i nfegti on" refer to a bacterial infection caused
by d‘b&@l‘@?ﬁdéy@fcxaﬁ%a ethoer onpnas. |n anot her
aspgpt. pythg terns "i nf ection and "bacterial infection”
may re?er to a bacterial infection caused by a
bactReris H. of the genus Acinetobacter. In stiil another
aspect, the ternms "infection and "bacterial infection”
may refer to a bacterial infection caused by a
Inhmother hspeaf tHeh@eganinseBmai prbvides domppemdsacrfolfdmmlaas{bemd (II) and
t he ter "infe "bact i,.nf ect .
PrpERP A, aberppal s Fveety Ao ATEIEd AV HE el Fagh gt whie
prbh&es@&ﬁﬂﬁerﬁﬂﬁbﬁfd@htd@ﬁect dbMhainvertioher aspect, the ter s
‘infection and "bacterial infection" may refer to a
bacterial infection caused by a bacteria of the genus
B,@ﬁﬁg;ﬂﬁ@x I'n sti Il a further aspect, t he terrrs
nfectiron and "bacterial infection" may refe
Thsaeangpounds of Formulas (I) (II) and pharmaceutically acceptable salts thereof are of

interest due to their antibacterial effects. The ability of the invention compounds disclosed

herein to achieve an antibacterial effect may be demonstrated by the following tests.

Bacterial Susceptibility Testing Methods 1

Compounds may be tested for antimicrobial activity by susceptibility testing in liquid media
in a 96 well format. Compounds may be dissolved in dimethylsulfoxide and tested in 10

doubling dilutions in the susceptibility assays. The organisms used in the assay may be
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i nfection caused by a bacteria of the genus
Burkhol deria. In yet a further aspect, the terns
wO powBeTosDN and "bacterial infection" may ref ePCT/GB2007/004766
bacterial infection caused by a bacteria of the genus
Chlanydophila. In one aspect, the terns "infection and
"bacterial infection" nmay refer to a bacterim
i nfecti on caused by a bacteria of the g
gray pyssRishtean, sujtable agaraqdia aethen S‘fsﬁ%nd% rllh% llqwﬁff%ie% gppropriate
foraﬁl gcrpﬁﬁlt &f LRl orgzm‘lﬁﬁt B sulBdhsioff By bO a8jubide (16 Heddqual to a 0.5

ectl on cause a bacteria of the genus
Mc{ﬂadsltd andl aufimther lstlo Idilutmonzbebe madsantp the yymetligpiggnedium 0 prepare

[ an _and "hact.er ] i_on y. Ief
they Gt P e SsnBR 6 ol o 4l by Pl TR PRinGhfEf ePief aporopriat
co@lﬁ&fsoﬁ agtgr for|2ﬂ Boks ﬁ[ﬁ&ttberéacﬁ@go &%k, MiniBurh @hliiBitory Concentratlon
"infection and "bacterial infection" may refer to

(MbaL wes ideermingdoes therowest saug epcentistien able éo aedueh ér%h@y 80% or
terococcus. In a further aspect, the terns
I'nfection and "bacterial infection" nmay refer to a
bacteri al infection caused by a bacteria of the genus
C IEnSp%prg t Icvgéﬁg as Oal alclt | a]%Sf ur :#]aglglt on,, AP i )Polg%?/é eE[{éﬁles including
Stdphgloedccad  atiferst |Smpmamﬂ peandodes ersvraptotocttme gmguses and
Flavoba eriu et a further as
i oge et BN (APl crrd g pRfiny 3 Bigl of Gram-

nelARE SEhcdics | MEREGInG OWaeRYTRELs Dirflaerdast E5dharitia t &8 @adUSloraxella
usobacterium |In one aspect, the terﬂs infe%tlo
caigpychatin cE IPPAINds of he |P<5‘?Pemrrﬁveli“é’lnei’“dc ghapmaegufiggliya peceptable salts

thdrBraed lBéPi@véHQH ?@ﬂarzﬁb& BvORALRNER 1 dr R§ual B8/ ig/ml versus one or more
Haenophi | n oné aspect, the terns "infection and

(ﬁﬂbatg@mmahmnﬁdéwﬁﬁon" may refer to a bacterial

i nfection caused by a bacteria of the genus

Kl ebsiella. In another aspect, the ternms "infection
Tharodmpéedtof Exahple Athed b ¥HC off 25 (wEdy) agansh Stoaktleqoceds aureus and

sed o} terla of the genus
anﬁggﬁ%;Q?ng&$agm?S¥¥£%ﬁo gylaspect the terns

"infection and "bacterial infection" may refer to a
bacte iaI 'nfe tLon used by a bacteria of the genus
spect, the terns "infection

@%un&bﬂﬁiﬁd tadted fof @nirhioRdbialBtivite b bustéptidilibpbedg Wing microbroth
i nfection caused b%Pa bacteria of the g

dilyBorymppserecqamended by e HL oSommequnds may befiolvert i dimettyfsulfoxide

an@NsteP ARt €6 | @ublid) WLHGH" ifMBNe rsﬁ§c%§)tlﬂlﬁ’tyaa§§§fst Qlicdhakhat the final
|nfect|on caused by a bacteria of ﬁenus Mor axel | a.

dimethglsilfaxidg dopeenhationsig g assay &% 6f'ws  Thabiapiesaceus aureus (Sau)
SR A ABLSS) 0 LBl i, B FEI S s ad e
suMpndmﬂl lashﬂaNCCh.Syectonanemdcd heund asqganitb,ility-m;tingméia The turbidity of
eaﬁlbg{sgc%ts{é)folr}?a‘?( Cafiﬁaﬁag bS %(Hlagtoeac(sg FaHH r%i s'i d;?rd ztm% Surther 1-in-
200 dilution may be made into the same hquld medlum to prepare the final organism
suspension, and 100 pL of this suspension may be added to each well of a microtiter plate
containing compound dissolved in 2 uL of dimethylsulfoxide. Plates may be incubated under
appropriate conditions of atmosphere and temperature and for times according to NCCLS

standard methods prior to being read. As used in Table 1 below, the term “inhibition” refers

to the percentage of Staphylococcus aureus 516 cell growth that is suppressed (compared to
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the genus Neisseria. In one aspect, the terns
"infection and "bacterial infection" nmay refer to a
whamseridal i nfection caused by a bacteria of tPEI/GBRW3/004766
Pasteurella. In another aspect, the terns "infection
and "bacterial infection" may refer to a bacteria
i nfection caused by a bacteria of the genus
Peptococci. In still another aspect, the terns
anupirgaiqs sapplel Py thesgmpeyndf thejpdietteberamplenuideer to a
bacterial infection caused by a bacteria of the genus
- Peptostreptococci. In yet another aspect, the terns
Whdnntegted irothe aabdve' ipadtre afsay, thecempounds andigalisedfehe expmple numbers
. terial infectipn. d bact eri.q. of . 1S .
isBREEL Pres NY FORARE SRt PR Thling od REHER hiicions.
In anddt iantal kel highfse concenmtationy atr ehieh the campawcile vead tested was 8
i nfection caused by a bacteria of th nus Pr ot eus.
VL S5 e TR PRSP PP e PR AR figher than
pg/maClBichid) whed @fet doabentiaByn waf Eikst tricadurb@6d @M ahd was subsequently
i nfection caused by a bacterja of the genus
copecagdi dosaal- |1n tBese) asesnipy Which Loppends e esfgdgat more than one
condeHr&fdhni HgheRhdn § RBMAIE thedonbdhtr8dd QBkestTHY8 1 lis pr@vided below.
bacterial”infection caused by a bacteria of the genus
Sal nonel la. In yet a further aspect, the terns
T"éﬂq?ction and "bacterial infection" may refer to a
‘%ac erial infection caused by a bacteria of the genus
Beamglée i a. | Mewak agpédibitiethe terns "infection and
‘Noadkeer | @Concaiteation pn” @@y refer to a bacteri al
infection qagadd by a bacterfia of the genus Shigell a.

I'nfyet anot heg aspeéct, 1g§ge tlerns "infection and
"bacterilal infectigon" may reffer to a bacteri al

i nf2ection cau%ed by a btteriia of the genus
__ffthY+U$Ubbug. tranotgger dspect, the terns
"infectijon and "bac¢terial infection”™ may refer to a

back erial infection caldked by a bacteria of the genus

- ++{ﬁ§§+—another aspect, the terns
"infectijppn and "bac¢teri infection" may refer to a

baggerral infgctionp cawged by a bacteria of the genus

Streptocpccus. In ome aspect | the terns "infection" and
"bacteril in$ection” refer to a gynecol ogi cal

' T O[T. _ the ternms "infection" and
"bacteril in?ection" may refer to a respiratory tract
i nfeection (RT8). In stiidd another, the terns

“nfectt+onr—and "b"cteﬁ‘"l tHnfection" may refer to a
se}ﬁally transmtted di@gase In yet another aspect,
the ternms "infection"” and "bacterial infection"” nmay

refer to a urinary tract infection. In a further

11t terms "infection" and "bacteri al
infection" may refer to acute exacerbati on of chronic
11 8 100
12 8 100
13 8 100
14 8 100
15 8 97
16 8 97
17 8 99
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bronchitis (ACEB). In yet a further aspect, the terns
"infection" and "bacterial infection" may refer to
wa@ewse7sitis media. I n one aspect, the ternms PCT/GB2007/004766
"infection" and "bacterial infection" may refer to
acute sinusitis. In another aspect, the terns
"infection" and "bacterial infection" may refer to an
infectign caused by dryg resj stant bacteria. In stil
anbt her aspecfi, the terns "ipfection" and "bacteri al
Imfgctign™ may refer tgpgat heter-rel ated sepsis. In
yet anotlher aspect | the ter "infection" and
"bActerijlal igection" M@ refer to chancroid. In a
fur-ther—aspect—the—terms—infection” and "bacteri al
infection" may refer to chlanydia. In still a further

Ex@aple€? | totdoe t erns

i nfection"

"infectio
may refer to communityacquired pneunoni a

n" and "bacteri al

(GY). 1

and "bag

n yetga fui
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bet i on”
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y refer to conplicated

sk?h and
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t o uncon

nfectgom
pl i cat ed sk

ski M strug

t ur &0Q nf

. 1
(in and s

ection. In one aspect, the
rial infection" may refer

kin structure infection. In

anbdt her

i nf act |

aspecg, the

n' rmyvs raf &

2t el "

nfection" and "bacteri a
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aspect,
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Cllu

|nf§§t|o

U

n
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anot her
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or T ogf eb
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fection" and "bacteri al

i n?ectidn

""mey ref g

br t ®’gon

ococcal cervicitis. In a

fugdther
infectio

aspecy,
n" may refe

the

rer
2r to gon

fection" and "bacteri al
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i
0

st?29l a

"hnaet Arg

furth&r asr

vect ,84t he

terns "infection" and

pnélinoni

IIII I%y 3

A et

n yet’"ano

efer to hospital -acquired
ther aspect, the terns

"1 ntectl

osteonyelitis.

"I nfecti
Ex%ﬁ

el 51 14 Still

on" and

onll

I ntectl

on" and

"bacteri al
In a further aspect,
and "bacteri al

a further aspect,
"bacteri al

i nfection"” may refer to
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infection" may refer to
the terns
infection” may refer to

Sy

s
phar nace

fort
cony

WA
i ca

her—g@spe

ositlion

Cl, there is provided a
cpnprising a conpound of

FoB2rul a

[
), ®&r a F

harﬁﬁteu

t|cally acceptable salt

+hnr Annf
]

cash i or.

t
),
And A+
aTTu

dilulg;ltl, dr

“extpr o

far maceuti cal ly acceptabl e
nt. I n one aspect, there

[ S3Provi

comound

ded aqzpharr

of _Formul

acd2ptabl e sdft t hg
'——phggnatebticqbiyac
excl pi ent .

leceuil ca

reoﬂbaand

'] conposition conprising a
a pharmaceutically

at | east one

eprajy €

carrier, diluent, or

37

13

100

38

12

100

39

14

100

40

12

100

54



I n one aspect,

there is provided a pharnmaceutica
conposition conprising a conpound of Fornula (Ib),
w@2pharmwaceuti cal |y acceptable salt thereof,

or
aPCiT/&B2007/004766

| east one pharmaceutically acceptable carrier,

di | uent,

or exci pient.
there is provided a pharmaceutica
conpri sing a conmpound of Formula (lc),

Expipleshb-62it i cal | y acceptabl e salt thereof,

one pharnmceutically accepta

In st

i1l a further aspect,
conposi tion

or a

and at | east

ble carrier, diluent, or

ex4l pi en

anh

t

lfuﬂﬂwer

aspect, there is provided

Fo | a

mpogpsion

pha ceut

conpri sing a conmpound of
ically acceptable salt

T hgy eof

st pooe ph

ar maceutically acceptabl e

carrier rexcipient. In one aspect, there

i s4rovi|ded a8phérnace69@cal conposi tion conprising a

of —Fprmuli4
le salt thereof, and

a pharmaceutically

L.U lé)UUII
at | east one

accept ab

¢t or

phas maceut i cally accepﬂﬁ@le carrier, diluent, or

Acnpoet

T

ph#f mace

nmace

t ln_ _~oanp
| L] UTTC

uticalf cony

ere is provided a
conprising a conmpound of

oo 1Pbn

(O]

(TT),140r a
and_at | ed

phanpgceuiically acceptable salt

st _one

Foggrul a

ther eof

rmaceutical ly acceptable
cablier,

di |l u8nt, ar e%@@prent. In one aspect, there

TSgprovijded a;pharTaceypjcat| conposi ti on conprising a

coipound of ornul (lg)., or]a pharmaceutically
acceptabl e salt thereof, and at |east one

B ERIRGR 1 TG 7 S v

a conge
Fovi
thdUpA it TRB&IV ¢ Chht tﬁ@nms'lgtmea@emmsl sing a conpound of
Formula (Ih), or a pharmaceutically acceptable salt
thereof, and at | east one pharnaceutically acceptable

Th‘&@ Iif b aspéﬂt kﬂé?éqfs préfide@dCoRp&itd. of [FOrNE (IR SPED! or al ph@fraceutically
ﬁgrow arnaceutlcal conposi tion conprising a
acesp

bu%ﬂﬂwwwﬁ hﬁxasenwﬂwma@ﬁa phar naceutical | y
acceptabl e salt thereof, and at |east one
pharmaceutical ly acceptable carrier, diluent, or
Insmtllapp@nlt adpacto Hereasprovided Heruse |ascq§!iinwndi ef Fgrmula (I) or (II), or a

acm1c§l%cjc%ta 8%9 E‘Je;elo? Nn El?ermgriﬁéc@tgg ?(fe g?ﬁ%&g%ﬁor use in the

ar ngce
trehfm&’meﬁ)ﬁ a baal’edalahfebma&h aoveemfierded ezl sieh hyyman.

In yet another aspect, there is provided the use of a compound of Formula (I) or (II), or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the
treatment of a bacterial infection caused by one or more pathogenic organisms such as
Acinetobacter baumanii, Aeromis hydrophila, Bacillus anthracis, Bacteroides fragilis,
Bordatella pertussis, Burkholderia cepacia, Chlamyida pneumoniae, Citrobacter freundii,
Clostridium difficile, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium,

Enterobacter aerogenes, Escherichia coli,

Fusobacterium necrophorum, Haemophilus
influenzae, Haemophilus parainfluenzae, Haemophilus somnus, Klebsiella oxytoca, Klebsiella
pneumoniae, Legionella pneumophila, Listeria monocytogenes, —Moraxella catarrhalis,

Morganella morganii, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria

meningitidis, Pasteurella multocida, Proteus mirabilis, Proteus vulgaris, Pseudomonas
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acceptable carrier, diluent, or excipient. In one

aspect, there is provided a pharmaceutical conposition
w@owpni®sng a conpound of Formula (lib), or a PCT/GB2007/004766

pharmaceutically acceptable salt thereof, and at | east

one pharmaceutically acceptable carrier, diluent, or

excipient. In one aspect, there is provided a

phar maceuti cal conposition conprising a conpound of
aekiginvsd, a Sahriogylla aypla. Phbmavalie wyploatiymaceeptiabingregsdns, Shigella

t her eof,,. d at | east gn har nmaceut | cal ept.abl e . g
et ot B SRE SRrpRARC | ke SIobbBBERPE g ermias
Stdphy RESHE UL @blerdo lras, nBepiulocoddus Cinrpasaiits, Snapholopddcas wapraphyticus,

SIS, AR, (15} 508 PIELIREL! bl s

StRPRESREEMufBhiY, A8 SHRHBEIRUCHIbREs, irflh WafbloodEd animal such as
exci pient. In one aspect, there is provided a

maghar maceut i cal conposition conprising a conpound of
Formula (Uf), or a pharmaceutically acceptable salt
thereof, and at | east one pharmaceutical ly acceptable
In cafurther aspelit) theret is pyevidedcthgiusatof al epmpeundop Fermula Kbras (ID), or a
is provided a I tical, c It | Si -
PSR E P R B CRIRER AL 3 FTRGEEr Bsc in the
treami@p tofikineingation tsher eofbromehiis,a€. [diffisile ool@is, cervicitis, endocarditis,

har maceutjcal |y acceptabple carrier, .diluent r N
coBRRFE o itte. CHAGETL | SHG 0t {118 PAVBRET o mopineits,
osRomQEIMsS bitisahd dea, pBiryHgias, pdéendriia) pra3wditinlseptksmiagbinedits, skin and

| ozenges, . hard _or. soft capsul es, aqueous .oy oily
508 GEHEHRIFEifBS, SBHTILIPB ect TRlPQIRBS o bMETpHIRgAFLangpal Such as man.
granul es, syrups or elixirs), for topical use (for

exanpl e as creans, ointnents, gels, or aqueous or Oi
Inst|l gt fushes aspect dagse ifstreyidgd the gpe alomrPemeaupd of pmpa (1) or ), or a
: : ; . . o .
oL AR08 XA Roftn B e WSROI e i
trefafnoemt efalbgstogiabisfeatidr, mbleseirdthe bantetiage atiegnus seldcgrd from deromonas,
arent er i ni stration [ . Il e~
AR Sl Pl M DO YRS ORGP irotacer
ClosthdbmnEae®badter; 1 Baterscadcas, Bschenthianiswedaateridosi Figobacterium,

as a,suppgsito for. rectal. dasi . The, copposi tio
Hemaphs, RERF I hegotlchisFea B seegentp g " Meoplasma
NRsseRpgd Waﬁ‘@uﬂéﬂc{z, P@ﬁﬁt@&)&@ﬁt Péﬁﬁk%breﬁb&fcﬂﬁ CRtivbreld, Proteus Salmonella,
exci pients we nown_in the art. Th 1L
Pqeﬁdqg%gg@ﬁ Serratia, Shigella, Stenotrophomonas, Stregt%’coc%zotsr,ma?nsal &tizpohr)]/?ococcus, in

a warm-blooded animal such as man.

In another aspect, there is provided a method for treating a bacterial infection in a warm-
blooded animal such as man, said method comprising administering to said animal an
effective amount of a compound of Formula (I) or (II), or a pharmaceutically acceptable salt

thereof.

In still another aspect, there is provided a method for treating a bacterial infection caused by
one or more pathogenic organisms such as Acinetobacter baumanii, Aeromis hydrophila,
Bacillus anthracis, Bacteroides fragilis, Bordatella pertussis, Burkholderia cepacia,

Chlamyida pneumoniae, Citrobacter freundii, Clostridium difficile, Enterobacter cloacae,
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for oral use may contain, for exanple, one or nore

coloring, sweetening, flavoring and/ or preservative
wW@e®ansL9eSui t abl e pharmaceuti cal | y accept abl e PCT/GB2007/004766

excipients for a tablet fornulation include, for

exanpl e, inert diluents such as |actose, sodium

carbonate, cal ci um phosphate or cal ci um car bonat e;

granul ating and di sintegrating agents such as corn
Enstravoctusofaeallige Kneraoiass foeauinn§napdacter sacigenes, schegphia coli,

| ybrjcating agents such as.nmagnesium stear g St |
Fusghatfegiim, AR Ppeder YaerdRanaLttl n @ BpRiys® iRl fuenzac
Hdemophilus Bolnydl; Gtz @ajeca, diebstiitipnexhaaad degisudla meumophila,

~ascorbic acid. Tablet fornul atigns be uncoat ed ,or
Lisgeyid SONREEXIagares o r%cma.fey?zt ﬁgﬁczfrtha{?ssi A@Z%qﬂgﬁ? oHOTZAH H\Zycoplasma
PnSMRAEE BRLss RS EInDF1O8e ONeik R Ria kningRidis) Pus@inells mMlibkit®) Proteus
the gastrointestinal tract, or to inprove their
migabilisi | ProjeusniplgqrisapPecaramenss perugiotter Semepella, dynly Salmonella
GOINEIN, | PRl CRR kDG, SUILS ROL-RS SRGEW EPschfelile, KSIBPHDI
0¢%n t e’art.n&bnpoé?tﬁongﬁfogﬁorgl us%'nag%ﬁe “Hgthgwgcwoams
aufeps,m Sbphydacdeqe| aapiderniays ulSewhylncashivsc h hedneoluicus, v eStaphylococcus
R e R
aglilaediden Strepro@scis Ohitanye Sexeptococap pwemsoniae, whd Shreptb@ccus pyrogenes,
. active. i edient js mxed with water. or agn.oil.such_., .
in S Ie e g R oa o ar e GG e anima
an B HBRSINUSE 84 Esrapduyid ©0 Fbiia (Iper HCY, iove phagraeelitiesily acaeptable
flnelﬁ powdered formor in the formof nano or
salt{hereshi zed particles together with one or nore
suspendi ng agents, such as sodi um
car boxynet hyl cel I ul ose, methyl cel | ul ose, L .

In ryytjmy?tlng raspegt, ﬁ@qrﬁyq previdgd @gnethad, far dreREngyR bagterial infection such as
br@ﬁh:”(ﬁ,‘ Ry di?fﬂil'éol:dlg@,n QervRitY hadARAGL hs RABELEMN MiRBRHiSs 2 inhalation
I'Spersing or wetting agents such as %eqlth!n or )
Amglmzle hsmtabdemipalb infetions f memingitik yossapmyshitisl eotifist mediat pharyngitis,

aci ds_(for . exanple. npol : e t . .
o s RS E SRR AL, g wnry
infebuiing, ialai wirat-blooded aninal sychf asrmagy saih neethod comprising administering to

RS ST BB 7 SRR b EPBIE BE O gphReuicany

acteptdble RARitkEsecANd a hexitol such as pol yoxyet hyl ene
sorbitol nonool eate, or condensation products of

et hyl ene oxide wth [ ong chain aliphatic al cohols, for
In RARLSsHER ARG &AsTH it £ 1 aRN6A FbaR@ting @rba6eAslaRRAidn) Wherein the

products of ethyl ene
bacteria is of a genus selected from Aeromonas, Acinetobacter, Bacillus, Bacteroides,
Bordetella, Burkholderia, Chlamydophila, Citrobacter, Clostridium, Enterobacter,
Enterococcus, Escherichia, Flavobacterium, Fusobacterium, Haemophilus, Klebsiella,
Legionella, Listeria, Morganella, Moraxella, Mycoplasma, Neisseria, Pasteurella,
Peptococci, Peptostreptococci, Prevotella, Proteus Salmonella, Pseudomonas, Serratia,
Shigella, Stenotrophomonas, Streptococcus, and Staphylococcus, in a warm-blooded animal

such as man, said method comprising administering to said animal an effective amount of a

compound of Formula (1) or (II), or a pharmaceutically acceptable salt thereof.
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oxide with partial esters derived fromfatty acids and

a hexitol such as pol yoxyethyl ene sorbitol nonool eate,
w@eoogomdensat i on products of ethyl ene oxi de wi BEIT/GB2007/004766

partial esters derivedfromfatty acids and hexitol

anhydri des, for exanple polyethylene sorbitan

nonool eate. The aqueous suspensi ons nay also contain

one or nore preservatives such as eth propy|
In tojillr @ xfisbarzesneas; thers jis axoddask 8 @muw}g %s%mylac (Iéc‘?de) or a
ph&%la%dtl@:ﬂhﬁ%% able gzll@ﬁlgxrebf] QOra% enh %r'eatﬁ'{%dc{ Bdcieridf ﬁtf&ﬁbﬁ‘% a warm-
agent's suc S SucCrose, arine or aspartane.
bledspansalonehmamame f or mul at ed by suspendi ng t he actlve
ingredient in a vegetable oil such as arachis oil
olive oil, sesanme oil or coconut oil or in a mnera
In @hdthéiUShech Shekd 1§ Préliguar adonipound 6EF@riula (BUEIENSIr aphanmsageutically

al so_contain hi ckeni ng . age sych., as beeswa har d
accsRIRlet T QFIREBLIDT USH d SR EAE BT ST Caue o or more
aﬁlgge?ﬁc RlanRls 3RBVEs AkkibIRNPT bddghanG e HePoriTRYhyARopASIE e Bacillus
provi de a pal atabl e oral preparation. These

mquqt@ﬂ@eWgﬂé, pﬁ%é@?l\lféd’eﬁysstsh eBuskfigiderign cepacign Chlamyida
pnglmzdmcpg( tg‘atg)tacé}"ﬁ@ wEi, CRLH ézg Emeﬁb%‘%t@} pllo:?cae Enterococcus
pomders an granu es suitab or preparatlon of an
faaglie digerawspenticanmb ﬁntemi)aemld iaerogenesf Esqherdchiqepr Bidopacterium
neg’ogko&n%ﬁ }ﬁllc']zemo tt"lu%/ {en genc{el%og;u?lg EAJ;IS h Wg%%h?[agﬁgphzlus somnus,
Klelsidia meyt@daexmbmaﬂa p;m:mo&ae tiagloselth [eemephily, bmewevnanngztogenes

age s and spe ents ar.e lified
ity A o MO0 L Rt ondh e ceLretich diisseria
goRYYRRIAL) NleseHaa)h@fnh@l@d@n d’a@t@br@ﬂb W@ulﬂ@&i&l S"roiéﬁsy naiy@ish eProteus
Fresent The pharmaceutical c |t2§$ ?
vl PregAORTS AesesiBsa; fakmqge ot Sonal. (@kigrium, Serraiia

mcﬁ[:ré&ler?s' @HéellaTﬁ&thJJ YSWQIy%YerQ@ ﬂaﬂwg)@&}k @zuﬁb'uk Staptbcoccus
as olive oil” or arachis oil, or a n neral such as

eptdermidisaripylorepaus) heamabicus, oYaphyieraqcus énﬁfm%{w oftaphylococcus
saﬁrlzgﬁnlg cusSu b;eﬁg}l@z;lh?ﬂwuﬁ‘l fn)’dlllaghzﬁzg e@ﬁ‘g})tﬁﬁcﬁeag&@gtlae Streptococcus

e, natur y-occurring gums such as gum acaci a
migansg Sinepracagass anedvionived andalthapiasecys pinegenghos phvearncideoded animal
Suﬁg%h as soya bean, lecithin, an esters or partial
tEPE" deri ved fron1fatty aC|ds and hexi tol anhydrides
(for exanpl e sorbitan nonool eate) and condensati on
products of the said partial esters with ethylene
oxi de such as pol yoxyet hyl ene sorbitan nonool eate. The

mesll SheRs BFp¥ctal thére CONpraVides W eb@poud, of |F@Vxﬁﬁllang) aﬁd(ﬂ) or a
preservatlve agents. ru s and elixirs

Phaghasetice kbt ackeR léﬁ%lbfhé’fﬁoﬁgf"’absér}’c‘ éregtm,gwn%gtléwﬂér & bronchitis, C.

dlfi’fcﬁpy(!oﬁp§ cervicitis, endocarditis, gonococcal urethritis, inhalation Anthrax, intra-
abdominal infections, meningitis, osteomyelitis, otitis media, pharyngitis, pneumonia,
prostatitis, septicemia, sinusitis, skin and soft tissue infections, and urinary tract infections, in

a warm-blooded animal such as man.

In yet another aspect, there is provided a compound of Formula (I) or (II), or a
pharmaceutically acceptable salt thereof, for use in treating a bacterial infection, wherein the
bacteria is of a genus selected from Aeromonas, Acinetobacter, Bacillus, Bacteroides,

Bordetella, Burkholderia, Chlamydophila, Citrobacter, Clostridium, Enterobacter,
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gl ycol, sorbitol, aspartane or sucrose, and may al so

contain a denul cent, preservative, flavoring and/or
w@oi08071egl agent . The pharmaceuti cal conpositi oPGI/GBY007/004766

also be in the formof a sterile injectable aqueous or

oi |y suspension, which may be fornul ated according to

known procedures using one or noreof the appropriate

di spersing or wetting agents and suspendi ng agents,
Entenbdocbtush alishbrédi, mE htvnmarwzuab oY esobpctetiun,i | aemapkibisa bilgbsiella,

t b |
Legzgfze%gzg ' z,és:t]eg‘fn ol{g%ne o,ne raxe 7 Iar e%cog}a?r%%zablklg 528 l Ut{’cs)sneurella

oxrc p y-accep
Pepli»hl)dé:@ nPe;ﬁbstr&piokl&U(}I Pieodte kb aRpdteusaSaloloueliap nPsiendomonas, Serratia,

but anedi ol nposi tions f ni strat by . . .
Shlg.eﬁﬁaﬁtsmtﬁw %@/I%gg FHPIeRE U or m@ﬁ’agg’% FRIE i@ %Sﬂfunn’ﬂelmla, in a
warl[HSsA hhiffd] aRh asMhn.arranged to di spense the active

i ngredi ent either as an aerosol containing finely

di vided solid or liquid droplets. Conventional aeroso

In OR(! 99%@&&' AL Ee?%ﬁ ul?lPéCé‘&l” Ak af)dclte?laf in?&[lb@%%drew% PeatBRNfection

rocarbons nmay be used and the aerosol device is
causccdrbye&wmtnblayteabwamg@d Incandthepaspset, thentermesy @afefiaan tang ybacterial

active r Al i ., 0N . :
e S e
aspedq lthenterns ‘mffec(ﬁmn‘p m&l’f&nstemﬂ infediool” may réhreriadhctyrigl @deation caused

ch; Chair di tor d.
o A D3 e B 5 A PO Oh RSB BE G o
mayWefeh td)d']&ic%aﬁﬂfe@tl@i(@luﬁﬁdﬂiyt&zcteﬁozﬁéﬁmg@l& dna |ﬁmgieEas;beaa@e terms
necessarily vary n.the

“infpqheny 8t ‘??Gteflh‘emff—ﬁP?‘} LT gh eaTaRRIR gy, Bordatela

perdiSis. Q% APk GurtiRr APEAUha tdrRA8 “inflcBfcefdBictéainfection” may refer to
adm nistration to humans wil | generally contain, for

a basyeaiap infectiop anedsbyn§urkbolderia sepasier i e Yaige Airthen Bprsen dhgy terms
“inficholl A %@mﬁ ﬁﬁkﬁor@r}qa}pfé &6 'a%&teﬁHQHﬁEtxd?lf caused bg Chlamyida

eXCl pi ents may var rom about 5 to about
pnemmmemt Ihynenespgtis theftemise mfe@ta)ln” @odnibasitariab infeqiigsagay refer to a

bactég!bl P%g{i)?n cause(i )g%qfeorbacte)e/f al Igoa?lgﬁlg{ ?%gggthte%r@fgo%fection”

an-active in
and I“Bicriabrfe@nio’ hmbp ref@so afoaa%dml iifedtioatcigsed an d?l@(n‘dige difficile. In

still%%@%g@ggfe tbrégt?}%?r %t{(\%ll;%%ggaccttwfh@tgﬁ{l’é %r?ag; Srf to a bacterlal
1nfet?§’(ﬁ§é‘efﬂlseﬂ3aEhl@’ﬂiba&Er &dhdaor i1alyeBantid) asget; gwmmsPne&&mn and
“bacterlal ‘infection” may refer to a bacterial infection caused by Enterococcus faecalis. In a
further aspect, the terms “infection” and “bacterial infection” may refer to a bacterial infection
caused by Enterococcus faecium. In still a further aspect, the terms “infection” and “bacterial
infection” may refer to a bacterial infection caused by Enterobacter aerogenes. In yet a
further aspect, the terms “infection” and “bacterial infection” may refer to a bacterial infection
caused by Escherichia coli. In one aspect, the terms “infection” and “bacterial infection” may
refer to a bacterial infection caused by Fusobacterium necrophorum. In another aspect, the
terms “infection” and “bacterial infection” may refer to a bacterial infection caused by
Haemophilus influenzae. In still another aspect, the terms “infection” and “bacterial
infection” may refer to a bacterial infection caused by Haemophilus parainfluenzae. In yet
another aspect, the terms “infection” and “bacterial infection” may refer to a bacterial

infection caused by Haemophilus somnus. In a further aspect, the terms “infection” and
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In addition to the conpounds of the present invention,
t he pharnmaceutical conposition of this invention may
wa@b®s/oTiont ai n or be co-admi nistered (sinmultaneRCBGP2007/004766
sequentially or separately) with one or nore known
drugs selected fromother clinically useful classes of
antibacterial agents (for exanple, macrolides,
qui nol ones, b-lactanms or am nogl ycosi des) and/ or ot her
“batrial mfeetion’ Vmayarpéanits a badseriad idenpior caused binKiepsiglmpxyioca. In still a
IF %sg)g(létetg err%]ggh ‘f)ec? (r)Ill”C%ng)‘PT%:I%%Elﬁlge%H%l}d I‘H% Ilépe? to a bactenal infection
calﬁbﬁ@ byl &KVebkibka p;kwmapaat Ircyeeﬁ fﬁedter wspmasthe teﬁmsrbmfmdsn”dnd “bacterial
thi s _invention ontai n ar
iR GBI, e PO ABET o Ao RALFHG L oR BT ) n one
aspe0 G rens Oinf&tibh o dP WEReridl i fEtio AT Say ﬁafd:rrf@ h B¥@crad idfwtlby caused
agai nst gram negative bacteria and bacteria re?)l sta

bytlasreriy monccHGBAT. EaiheT REctsiPa gl SHFEOR Hds Paderi infection”
a:)'llgfeggsaebarc% o 15§:gt1(§rpéaugé?leoytM@Ja@@%k&r&?zs pf@é@l'ﬂ)’a'n@ﬂ&ﬁﬂ &pect, the

reat nrent o part i cul ar "di sease state w |
terms c'&sfsetionl’ yande baetpn@dmﬁa@p@tﬁ’dmmg refsr the bﬁféﬁtﬂat infggtiog caused by
ut e of.. « AV
Morlgfnheélg Sm amz wé:g r‘cl'(gﬁ& %1?’ qﬂeﬁ eI‘rHse g ﬁ&i get)?grt]é}ﬁh infection”
mdyaafge toof ba]:teﬁ@l infpttan ¢a$|seelrhy| M);wgllasm pmzmcngzley In 2 Rwther aspect, the

opti.num dgsa er ned r
e TR oA R BT o ARG RS qoset v
Neizsts&zdl%@nérﬂhdebér apewtill & Mediet iaggct, tthe temmptjmfudtlmf” and “bacterial

For nyl as its armaceutical |y acceptahl e
infgFUOnA Y FLI6bo N DS RGO A SR P s, Tyt S further
asPHRY. A eABIRn EdidnS A AL EHiA dfe@idnOinay Pefd th b ®a@éithl iiffection caused
vivo test systens for the eval uation of ant“l bact eri al
byddsaredaimulipgiger bt oroasasrtriag mes) cafegdonAnd “bagtgial infection” may
re#eia%) It et K8YFion rc@ﬁs%dWPFBt&ﬁ'mﬁﬁbzﬁﬁr tIn oafnoﬁlele a§ifRed Gk terms
or 'new therapeutic agent’s. In any o
irsfb@me” tmchf bated! pieqtiont enayi elr t@ @nlpa@@rl@ln mﬁectlpm Gaused by Proteus

vulgaris. ijrf nbther z%l c%'“‘ai@ {ermgniq & wcke?lgl LRGN ’q'ﬁa)plfefer toa
grﬁ' RVERTTON, t ernate
baelﬁﬁﬂdmﬁseﬁ)dirs cafsed bg Rseﬂdwmmnals aeﬂtgtlnhez [ tn/ectt arother aspect, the terms

i R MSLEU R0 RE re R5R85oh Lo B8l e by Slmone

yprl ahi ARsthEOhspehte ther easd Uhﬁe&tlsxﬂ’cinda‘ﬂaatthﬁﬂemMSm’ i tneyl refer to a
o T o BB et FLBLS Bt o s
“u?t&rtg)g,t, 3{1§ l“%@érﬁg MSctiof” g RPN @Habteflhl #HRRWON caused by Serratia
marcesens. In yet a further aspect, the terms “infection” and “bacterial infection” may refer to
a bacterial infection caused by Shigella flexneria. In one aspect, the terms “infection” and
“pacterial infection” may refer to a bacterial infection caused by Shigella dysenteriae. In
another aspect, the terms “infection” and “bacterial infection” may refer to a bacterial
infection caused by Staphylococcus aureus. In still another aspect, the terms “infection” and
“bacterial infection” may refer to a bacterial infection caused by Staphylococcus epidermidis.
In yet another aspect, the terms “infection” and “bacterial infection” may refer to a bacterial
infection caused by Staphylococcus haemolyticus. In a further aspect, the terms “infection”

and “bacterial infection” may refer to a bacterial infection caused by Staphylococcus

intermedius. In still a further aspect, the terms “infection” and “bacterial infection” may refer
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simlar conpounds, or techniques which are anal ogous
to the described procedure or the procedures descri bed
w0 pooBhe9EKanpl es. It is noted that nany of thePGL/&BRI0MY04766
materials for synthetic nmethods as descri bed herein
are comrercially available and/or widely reported in
the scientific literature, or could be nade from
commerci ally avail abl e conpounds usi ng adapt ati ons of
to prbegterial dufestioportsed by iSiaphwlosedcenidptopbyiiqus e imy tiraefurtirgreaspect, the

tera%adgfre%tlo%”faéfia l?)E C}errlaqf Sferc %1’1 glaf‘q'g%g(fg % gc ‘;lhfecttlon caused by

Jer rch an
Stéimrbﬁhorrpuhsl malgpdilly In) mtemsWdt ethe &nﬁe fimfe2OQL’, anflGbacterial infection”

ral U|da n reac conditio d
g & BT P GRRER b Sy ety A ‘g gneigespect,the
terfhREiRifRAdn” A8 MRRALIHANQECher emay i rttfefAYy abBacterial infection caused by
necessary/ desirabl e to protect any sensitiyve

StreprersGidEUtany dn sk aprthar agpest Qleﬁ?fatseé‘% AN @dgréeﬁgfé"’é p{}ectlon
még’rfefé?@ d @e{eﬁaﬁﬁﬁcmseﬁ%yt%féc%m L&gmbﬁ‘zaé hg\ vt fnottR$ aspect,

are suitabl e nethods for Such protection. Conventiona

thepteome Cinfastonyr andp Dactenjal jefecriony may wéedp @deterialj ipfection caused by

Aan ce (for illustration see T.W G eene,
&%% Q%%ﬂ@%&%?%tps in Organi c Synthesis, published by

John Wl ey and Sons, 1991) Exanpl es of suitable
In 8&%%%%%(' {lllg ﬁeq'glg;l n%ecE1 n %r}d %?{eg%{%ﬂ%ﬁl o n%r Etggg) 3 bacterlalpmfectlon
caisdd by asbartgia)df, thagermis O@ﬁi‘ongd’rmmp In famthammnt ghd &’mmm)fin;fecaon and

o Silyl group, such as tri I

b5t I GIOT I o Rt it e e B O P eenus

AdiRFoblhber. ARRME aRdtRdraSect) ﬂlegélﬁ&spfinﬁmioh aﬁ@c&%ﬁeﬁﬁll ihféctvad ¥nay refer
with the choice of protecting group. Thus,

or
to @ oapipria infgetioncppsed by #hagiGep © the genus l@\qﬂ{wi beyetélﬁotg?wpect the
terHlsCURREEh Bf r‘&%ﬁﬁdmﬁfcﬁfm eﬁﬂgﬁbﬁr % Wﬂ:h@ﬂ WdcsioNichiked by a

a sul tabl e base such as an al met al drOX|de, for
baetma:npf thel| genh$ Gactenoidesdilym ﬂqsﬁh?ro%sp@é thNth@ﬁ ifpafien yand “bacterial

,
mf%‘lzt on” n%qgf%r f :Ha]ac ial fn'f&gznh Yhibd ¥ a %¢ tﬁggéﬁﬁg Botd¥ella. In

e or aqueous
Stlﬁl‘ayﬁlﬁhel’f’k}Sbecg,r tthcl perms é‘mfa:sloa abé hbq,dtergt mf@ptirm’y migp refer to a bacterial

53 9Ly RN e ARR I 8 Al BERRSR e
“iffe@iod Ghd Mbaceprialipfdcaon’ ’alﬂa)afﬁfdfrao groactprialdnfeétam cansediblyen bacteria of
e i 38 50 e Ry TR SHED B may
refSBiNO¥a DAt ion caused by a bacteria of the genus Citrobacter. In another aspect,
the terms “infection and “bacterial infection” may refer to a bacterial infection caused by a
bacteria of the genus Clostridium. In still another aspect, the terms “infection and “bacterial
infection” may refer to a bacterial infection caused by a bacteria of the genus Enterobacter.
In yet another aspect, the terms “infection and “bacterial infection” may refer to a bacterial
infection caused by a bacteria of the genus Enterococcus. In a further aspect, the terms
“infection and “bacterial infection” may refer to a bacterial infection caused by a bacteria of
the genus Escherichia. In still a further aspect, the terms “infection and “bacterial infection”
may refer to a bacterial infection caused by a bacteria of the genus Flavobacterium. In yet a
further aspect, the terms “infection and “bacterial infection” may refer to a bacterial infection

caused by a bacteria of the genus F usobacterium. In one aspect, the terms “infection and
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et hoxycar bonyl or J-butoxycarbonyl group, an
aryl met hoxycar bonyl group, for exanple

whemwsprvsycar bonyl, or an aroyl group, for exar@i/eB2007/004766
benzoyl. The deprotection conditions for the above
protecting groups necessarily vary with the choi ce of
protecting group. Thus, for exanple, an acyl group
such as an al kanoyl or al koxycarbonyl group or

“bmtew'yll irgfc@i@p” mpy igéer rtemb@@rifagmf@%am@sedﬁy W@mmaygf the genus

Hzﬁmaphzﬁlssq ?19 Ia pelgfe‘ sﬂ? prﬁp “%?ecﬁ&l QIM( Cﬁcteﬁgllt’]ﬁlf ction” may refer to a

I um or r oxi
bad%bfa’zﬂ: fifadtioviechysca rby ad;alctega ofithe sgamh; lalsbsaeltfa- Ho tao«tycraustm‘nyhe terms

y. be re ved”,for atnent with a .
“nERPRANG e CETF O GO 1 80 BB eR iR Gapa Y & et of
theagénQis Q%}zbﬁéll@z' L[ﬁrsﬁﬂfhﬁbﬂhér aped, ﬂlB @er@d “infection and “bacterial infection”
aryl methoxycar bonyl group such as a benzyloxycar

mayigiep hanpadienal desson capss biadisicra op Rt ikt gﬁet another

aspR¥e Eheﬁex‘ﬁﬁt %%&fon%ﬁ& hbﬁ:ﬁerﬁﬁhk&ﬁé@%ﬁnﬁ% kPP Bact@lal Mfection caused
tréatment with a Lems acid, for exa bor on

byfarbatteris _ijtbﬁ emtﬂmrgqnellm 4 ﬁgtlbpreasmet d Wﬁfmsv ‘dnfection and “bacterial
infgg(tg)‘iﬁg Frgl?qgfeg{%o#garcgeg{al ﬂlf&ﬂbm\% c?l{)? an& r&ucﬁ” th§ %er%\Q rg{/oraxella. In

rou reno
stit raeﬁnttlmmspw tthe aanmal“kgﬂtmnn aed “lﬁaaterlekmrﬁqpltlen” may refer to a bacterial

i.meth ne or droxyeth
iR R RAGE R Sty ABTYPEE i Tokg PhfsPls. e cerms
1rﬂfbtlamaﬂ@“bditerlﬁblhfeet(amh&y re&rcg’albaﬂexﬁﬁl lrefectRmaiausad by a bacteria of
tetrahydrofuran whi ch be enove 3y nt,,
Gl BUSKi BTSSP oSN RIS TP ROAGH o i oL PR mferefe to
a PIRHECinkddHo CAKBS biRYbdeRrih %meegienaﬁ PastureliV @ agdther aspect, the
stage in the synthesis using conventional technlques

tergps| finfietipRnandn Ragterialnwiscaan” may refsy 19 galacierpl pectignsaesgd by a

bagtglrlé thh@ gt:ﬁlselﬁepfo%ﬁ&tt | A0SR SRRE aé’REﬂ( tH&Rernls'iPB&ion and “bacterial
ect, the pr esent invention provi des a process for

mﬁgcteqaxér may eeferonpounkictstialFanfeciica (Chysedr by oz nbacterig) pf the genus

Peg[osfa (4 (;]c%rcgaqg l%t! %ﬁl% lJre}é aéz) &efflte ZQ%;HE ﬁg‘{zj&nlgh I'&?{i eggcter?ﬁlngectlon may

reI(eM)a bdé&r1nh1hﬁ:c(1dh0()auwdtﬁy aabactmp oﬂthd gsﬁuslqtrevmdeléu (InB)further aspect,
ce of

theabegm 1n£e%€ r% ﬁlé(f bﬁ&eggl 1{1? S clion? ég%yarre{/er% El)actenalelgf“cja%‘tllor}lgcaused by a

bacteria of the genus Proteus. In still a further aspect, the terms “infection and “bacterial
infection” may refer to a bacterial infection caused by a bacteria of the genus Pseudomonas.
In still another aspect, the terms “infection and “bacterial infection” may refer to a bacterial
infection caused by a bacteria of the genus Sa/monella. In yet a further aspect, the terms
“infection and “bacterial infection” may refer to a bacterial infection caused by a bacteria of
the genus Serratia. In one aspect, the terms “infection and “bacterial infection” may refer to a
bacterial infection caused by a bacteria of the genus Shigella. In yet another aspect, the terms -
“infection and “bacterial infection” may refer to a bacterial infection caused by a bacteria of
the genus Staphylococcus. In another aspect, the terms “infection and “bacterial infection”
may refer to a bacterial infection caused by a bacteria of the genus Stenotrophomonas. In still
another aspect, the terms “infection and “bacterial infection” may refer to a bacterial infection

caused by a bacteria of the genus Streptococcus.
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i) converting the conpound of Fornula (1) or Fornula
(I'l) into another conmpound of Formula (1) or Fornula
W@ bdop/071969) renovi ng any protecting groups; andPOr/GBRI0Y/004766
form ng a pharmaceutically acceptable salt. The
conmpound of Formula (AA) may be reacted with the
conpound of Formula (AB) under typical reductive
am nation conditions. The first step of the reaction,
In tohe asprict ¢hef @rmmtinteatiort yandc Hhattyrial andection’ anay tefertiq@ gynecological
B Rlaf SR R PR RSBl SHE S JE R may s o
repir@eBetravd tnfi@tibn FRABNY dii atillnghodigenthe Wrmsui“infdotien” and “bacterial
sol vent is nethanol met h,ané)l [ chl or of orm mj, xt ur es

. | VE r A .
infeeon;” e rstet tor ?ré?ff“ﬁﬁlé tpgsr@st,ts éiglezps§ n yqtsaéxpt‘;lfelé as’pect, the terms

“iffed3R* and ‘HEctERA HELADNAHRN kefbrSto ARMIAARG thayt iaféd@sh. LA atftk€her aspect,
reaction mxture after imne formation. Suitable

thy tegme (“dectigenerd fhacteriploindestion dmey sefeicto ae etasgrbafont pfechronic
i | i ¢ : R « - < e
oI TAGHRE 5P R1G0GE SOAEL 08 gl e s B Of o
mayrrefer theacute @itio oedi. floong aspoety tha derms ¢vigstion dangf“baesenial fifection”
)0 [])..in. which LS FE, aQr R eyt . P
B e e L
mdyer@ e itd gn infetiopoaised by dfagrrosidtant bACria. HarsoilllaaothéCQispenit,t the terms

.a conpound. of Fornula (AB): FEormul AB) in the
BN Bl opicderl YRR ML oSG e cHBFealt &t another
asﬂ()élccg, NRE &???;‘Mfeciibn’cﬁﬂvabﬁéthﬁkg ihﬁéeti(glﬂ I’i‘ifi@wéﬂ:r@(ﬁ clemersid. aln a further
or .. into another conpaound of Formula (I r :
aspact, the fqrps rinfeglipR g anthybasiegplettcHE™ gFaY, ;S%t{eryﬁ’n%]’;l%%yqe‘?'i yIn still a
fudtRr dspékt AR N@fiB e REclio hid abdeRPhPRIfSctdAt tmay TREr to community-
reaction conditions for the reaction of a conpound

acqgredupnguingGy (WAPH dn o duriber ofspeeh the|terme Alyfegtion” a@§g f“bacterial
in@gt?&n%’ :r%‘il?'i%f %ya%trr{gﬂgatéd']&il{ ﬁﬂ%ﬁ(in%u%reqnfégﬁmp Yh Qn@Ilspect, the terms
“infection” and “bacterial infection” may refer to uncomplicated skin and skin structure
infection. In another aspect, the terms “infection” and “bacterial infection” may refer to
endocarditis. In still another aspect, the terms “infection” and “bacterial infection” may refer
to febrile neutropenia. In yet another aspect, the terms “infection” and “bacterial infection”
may refer to gonococcal cervicitis. In a further aspect, the terms “infection” and “bacterial
infection” may refer to gonococcal urethritis. In still a further aspect, the terms “infection”
and “bacterial infection” may refer to hospital-acquired pneumonia (HAP). In yet another
aspect, the terms “infection” and “bacterial infection” may refer to osteomyelitis. In a further
aspect, the terms “infection” and “bacterial infection” may refer to sepsis. In still a further

aspect, the terms “infection” and “bacterial infection” may refer to syphilis.
In a further aspect, there is provided a pharmaceutical composition comprising a compound of
Formula (I), or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically

acceptable carrier, diluent, or excipient.

In one aspect, there is provided a pharmaceutical composition comprising a compound of

Formula (Ia), or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically
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conmpound of Formula (AB).In still another aspect, the
present invention provides a process for preparing a
w@oeepourel of Fornula (1) or (11), or a phar macett/Gaalorpo4766
acceptabl e salt thereof, said process conprising
reacting a conpound of Formula (Bl): Formula (Bl) wth
a suitable reducing agent, and thereafter if
necessary: i . converting the conmpound of Formula (I)
acesptaple|crrichdguepatr K¥¢iP€Wnpound of Formula (1) or (11);
ii. renmoving any protecting groups; and/or iii.
form ng a pharnmaceutically acceptable salt. Suitable
In pec ashenty theege it profided irhameagensicalbeprafositiee comppsinad empound of

Fo%%%g) {'Blp}'narln}%gclﬂé‘_}c b&:rﬁ\gptabl llltl(‘Thg}gofag%’]eiﬁeﬁy&E pﬁgrrr]%alceutlcally

e sofvent 1s net
acazptabRichaien)|diladit aorekdpientni xt ur es Conpounds of Fornul a
(AA) may be prepared as shown in Schene 1. Schene 1
Formula (AD) Formula (AE) Formula (AF) Fornmula (AA)

In RAACH ifithe@f aspect OtHRU B pRfvide® rdNph@madddtical EdinpositionPuipdising a
of Fornmula (AE) in the presence of a base such as
compenndrtiamilepagr pohaaugetisalinperriable salihsirod yd at least one

phgr‘fl{a@wtl@al(}ﬂ: }eptm&%&"c&lu@ﬁ't B Q¥iplag a conpound of
Formula (CAA). Suitable |eaving groups i ncl ude | eaving

gr oups such as nesylate chl oro, brono, and i odo.

gtég L agd@ﬁghgge% ehgrgt &2‘?‘%‘% %%HQ@R uﬁwm{j&gﬂxb comprising a

conipqnmdt ecaeniulas(idig oaalmianmmhlcali,y MCeptatln aalln ¢herendt dmoldat least one
may,, be are CO”BKdeS of Formul a (AA)

o il o Sl PR B oS5

diisopropylazodlcarboxylate
In one aspect, there is provided a pharmaceutical compoéition comprising a compound of
Formula (Ie), or a 'pharmaceutically acceptable salt thereof, and at least one pharmaceutically

acceptable carrier, diluent, or excipient.

In one aspect, there is provided a pharmaceutical composition comprising a compound of
Formula (If), or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically

acceptable carrier, diluent, or excipient.

In one aspect, there is provided a pharmaceutical composition comprising a compound of
Formula (Ig), or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically

acceptable carrier, diluent, or excipient.

In one aspect, there is provided a pharmaceutical composition comprising a compound of
Formula (Ih), or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically

acceptable carrier, diluent, or excipient.
In one aspect, there is provided a pharmaceutical composition comprising a compound of

Formula (II), or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically

acceptable carrier, diluent, or excipient.
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tri phenyl phosphine Formula (AF) Fornula (AD) Fornmnul a
(AG deprotection Fornmula (AA) Reaction of a conpound
w@booBoTIYel 2 ( AD) under M tsunobu conditions w PET/&@B2007/004766
conmpound of Forrmula (AG nay be used to obtain a
conmpound of Formula (AF). Deprotection provides a
conpound of Formula (AA). . Suitable protecting groups
i ncl ude al koxycarbonyls such as tbut oxycarbonyl, which
may be renoved using acids such as HO . Schene 3

o 25015 5 P RLP e PLRRALL A AT compn o
Folulanlla), éri-hhacepreaicaty barpteble salt the(eAf and-atrlpast ene(phaimageutically

cogﬁpund.of .lFormJI a .éAD may be reacted with a base
aceepaflefarmigrygiluenty 9T SXRBRY reaction with brono- or

chl or oet hanol or brono-or chloro acetal dehyde, or with
a protected derivative thereof, gfol l o

wed by . .
In e ragRest thesm IR AWVIRT dartiepracepicah Sampgsitio coPiPsifige a compound of

Fodtafilh VAb), Y€1 phaPb bl adecpRIRAMD theRbf, aRE BULAt b PharnldtButically
conmpound of Forrmula (AH) nmay be reacted with the
aceaptabtradiesfdilmentneriescipitnd  under typical reductive
am nation conditions. As noted above for the reaction
of the compound of Formula (AA) with the conpound of
In fene raspeat, (LAY is plogidedianghafroacgatidab normpgsitival dopprigings: compound of

I in th : f i )
FoRg S LSRR M P BB B00 ey
acGphblcdalierplilneest egkeipienais wel | wi t hout a

In one aspect, there is provided a pharmaceutical composition comprising a compound of
Formula (Ile), or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically

acceptable carrier, diluent, or excipient.

In one aspect, there is provided a pharmaceutical composition comprising a compound of
Formula (1If), or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically

acceptable carrier, diluent, or excipient.

In one aspect, there is provided a pharmaceutical composition comprising a compound of
Formula (Ilg), or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically

acceptable carrier, diluent, or excipient.

The compositions of the invention may be in a form suitable for oral use (for example as
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing

or as a suppository for rectal dosing).
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dehydrating agent. A suitable solvent is
t et rahydr of uran, dichl oronet hane or
w@ bdosnooer nf met hanol mi xtures. The imne interP@dGRR@®7/004766
is typically not isolated; rather, the reduci ng agent
is generally added to the reaction m xture after imne
formation. Suitable reducing agents for the second
step of the reaction (the reduction) include boron
reduci ng agents such as NaB(QAc) H or NaBH3CN.

ThEe&), %%Bhso Bf Qfxe tut\%n&‘ AA)W% Qbtafriel "8y Bor{vBflonal 9¥dc@&ftes using

a conpound For mul a Sui tabl e protecting grou
cofigntiorad phanmgeugpaiwpgmmsmhlelﬂwwenn ttheearpi pBys, G‘P‘ﬁ@srtloﬁ‘g mtended

for, ?rl%f Qsee 33 n@@nq E&ﬁ;gbj &‘o(‘?l I)lOlJe rl:%!)ogﬁt swee enmﬁ ﬂavonn and/or

oXycarbonyt ' suc oxycar bonyi
pré’s@WBM&:Cthﬁtis.ng acids such as HO; and azi des whi ch rmy
be converted to the am ne reductively, either with
tri phenyl phosphi ne (Staudi nger Reaction) or by
Suftyslé gﬂﬁﬂﬂ&duaeally(a@wm@c@ﬁenﬁ%ﬂw table( Adrjnplavibh ielude efor example,

conpounds of F I a wh t he |
e Y N NI -
grérﬁ’llaaﬁg %H@d@mte%%ﬁ?ﬁ géhtsQERH @orf ARchfRaBehie atiflbinding agents such

onpound of - For nu (AL) may be prepared by reaction
as cstarceh drisetingd agﬁmtspmch@ﬁ ana(gmw}urwsghra?% StedEg AEAGT t@)f; preservative

ag?rﬁ t s Ve he lbﬁ)%% v%) Enﬂh%ﬁyﬂ%ﬁﬁ?en Gfd Hi-BxiBARE s§éhC£k #eorbic acid.

am ne, ng a compound of Formula (AG
Tablee fcnmmtaﬂumjm@:# bFoncmated of AG)tedreithepéo medidy d@lrvdlftlhtegfétt% and the
| n t I
e
thélf Giabilityn gma/or: appatinde,ofn Eidremehse, (ubing. cohlentivoatpenatiog eizents and

For.mul a is potentially unstable, and may be
prﬁ)‘i"@‘é@ﬁ?"e‘;?“%’ﬁ}’tﬂ B33 i xture with the corresponding

chloride (arising fromattack of chloride on the rresyl

group) and needs to be prepared. fr under caref .
Cotemstions & QEeirias e, i i FEBL A6t gvt-\aﬁlmﬁ?paulem which the active

1n%@ﬂ£{} is Smfke§ HTBO N Gne?f sdtar (mUeﬁt (fODrxantpléMtafciumd chi®ofdtt, calcium
prepared according to Scherre Schene 5
plmspha@m;quaghn o jag eofp\getptin capsules in which the active ingredient is mixed with

water or an oil such as peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions generally contain the active ingredient in finely powdered form or in the
form of nano or micronized particles together with one or more suspending agents, such as
sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium
alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents
such as lecithin or condensation products of an alkylene oxide with fatty acids (for example
polyoxethylene stearate), or condensation products of ethylene oxide with long chain aliphatic
alcohols, for example heptadecaethyleneoxycetanol, or condensation products of ethylene
oxide with partial esters derived from fatty acids and a hexitol such as polyoxyethylene
sorbitol monooleate, or condensation products of ethylene oxide with long chain aliphatic
alcohols, for example heptadecaethylencoxycetanol, or condensation products of ethylene
oxide with partial esters derived from fatty acids and a hexitol such as polyoxyethylene

sorbitol monooleate, or condensation products of ethylene oxide with partial esters derived
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2,6-Lutidine Formula (AM Formula (AO Formula (AN) As

shown in Schene 5, a conpound of Formula (AO nay be
w@e@pareel f rom commerci al | y avai | abl e conpoundBCDGB2007/004766

Formula (AM by reaction with cinnanoylchloride in the

presence of a suitable base such as 2, 6-1utidine,

foll owed by cyclization with alum numtrichloride. In

simlar manner, cinnanoyl chloride may be repl aced

from fay Ecids sk rexitl Ay siridsis) foF PrAsPicBOlyS) IpR -0 An GHonppigate. The
aqh&{u? sEE‘BE'ﬁs%S éﬁ:aye'c{lgz) %‘ﬁg Xlllé)&] ﬁme%&eﬁfaﬁ%tsﬁ% ¥4 &Eyl or propyl p-

urrc acl |nste alumniumtrichlorid
hyBas yloemzete; adnti- OEuiaotp esaiph B Laserabic ofcid)e doletingy Flg@ﬁe rﬂa§ ?ﬁ"}g agents;

yometr I anilin
engiZreratrra e 15 L aREe g I e, 0 1y Tone
dﬁrlvatlves which may be difficult to separate by
chromat o eto [mted
ofy wiursh e [beiried bt ipendre Y by ingifdnin pyesssable ofl
suEﬁ?‘){s BaciaoBYEbiRDil, Gedai® 6i0bf €640atddiNGr in a mineral oil such as liquid
- chl or oqui nol i ne derivatives (for. exanple wt

paﬁﬂﬂﬁl@pﬂm qdy plpspggmlﬁp@afy ng) coq}mlil éﬁh]ﬁﬁvlrtgea@éb%gtaé &)ewax hard
paﬁﬂéﬁ) H;]aé % aﬁgﬁm Qlvelinifig YthR! L ALhQR satfht Se l4A8Mab&ing agents

back with refluxing hydrochloride ‘acid to
mathE zgidﬁ@toeprmg¢ @psleiabkeyraifprqm@u@@nﬁb@m gompositinnguxay be preserved

) s I b
by ek TR B R Ao aBY D) Scryiate 1. 20

Pd- cat al yst 2. uv light Formula (AP) Formul a (AO Zinc
Li nd

uction For k) ( é o "g o
Dy Ry MBS B garad Py b CE raaiT 8t SEaflsahobfffion by te
ad@itioh OF WafRg géheaily Romaipandanive arpgkdidno tdgethedwitlya dispersing or wetting
i ntranol ecul ar am de bond formati on_of an: . :
agent, suspending agent and one or more preservatives. Sultab e dispersing or wetting agents
and suspending agents are exemplified by those already mentioned above. Additional

excipients such as sweetening, flavoring and coloring agents, may also be present.

The pharmaceutical compositions of the invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, or a mineral
oil, such as for example liquid paraffin or a mixture of any of these. Suitable emulsifying
agents may be, for example, naturally-occurring gums such as gum acacia or gum tragacanth,
naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial esters derived
from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and condensation
products of the said partial esters with ethylene oxide such as polyoxyethylene sorbitan

monooleate. The emulsions may also contain sweetening, flavoring and preservative agents.
Syrups and elixirs may be formulated with sweetening agents such as glycerol, propylene
‘glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, preservative,

flavoring and/or coloring agent.

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
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appropriately set up cis unsaturated system The
i sonerization of a trans double bond may be perforned
wao b@siiial | y or phot ochemi cally under uv |i ghtPCT/GB2007/004766
Al ternatively, the carbon-carbon bond formati on may be
performed as a Sonogashira Coupling to an al kyne
i nternmedi ate, which may be partially hydrogenat ed to a
ci s doubl e bond under Lindlar conditions. A conpound
of dfe mpropiiate diagyrsipgpr aYeétﬁlgb%eﬁﬁse?ﬂ‘ér WEPALES AR Wélch have been
meﬁﬁ&%%bgve ét'@tgﬁle infe %HE’%% Qﬂp‘%’ﬁ%e‘ﬁfle f(n €table solution or
rmula (A e prepa |p a conpound
suspensiun ia a(rBE)tO)bg‘/ pdelpm@tly}n@lem@bie \ﬁhltlehlt ar fdwat, s‘@rcdxamle a solution in
135933 Ft hoxi de, followed by reaction with diethyl
€to forma conpounds of the Fornula (BF). This
|ntermsd| ate may then be reduced wth a swtable

reduci ng_agent. such as sodi um boro drl rov din
CopRHBUATS! SRR, By moREnCBApATnt S SPAE & Flgintional
préd@ifizbd 8o RE adifplell Z8dispedsérthe QB@\Q:Liﬂgre@ifentF@ﬂhBﬂJisaan(dghﬂsol containing
after reduction of the nitro group with a sujtable

finely diwided) selifb ax ligyid riraplets., &vawt@e@t jegosgh pEpPeiiangy gpich as volatile
ﬂughr?al?édq{lj rbghﬁﬁj gﬁroc?xlbbﬁ'ﬁ' AL bOReMAdthe aB8SHE dSHEDs @Snveniently
oVl es ac ound of "Formula (AO . A conpound
arr@ligeﬁm diseasq M)?terqsdmuelﬁlt}’ of aetivomgepdisdt- of For mul a ( AD)
in which Jis N may be prepared according to Schene
8. Schene 8 Formula (AT) Formnula (AU) Regi oi soneric
Forfutthar ioroftisrhen fromplatiordthe freddor iméfarrédALO) Chapter B&.2 in Volume 5 of

r at.ed thods escrl bove. f or
cofpaien§ odiind ERORRLY (R Rbe o Hfin R o BEER posra
PefthmbAPrads 899AU) . Schene 9 Fornula (AW et hyl
br onpacet at e Fornul a ( AX)

The amount of active ingredient that is combined with one or more excipients to produce a
single dosage form will necessarily vary depending upon the host treated and the particular
route of admihistration. For example, a formulation intended for oral administration to
humans will generally contain, for example, from 0.5 mg to 4 g of active agent compounded
with an appropriate and convenient amount of excipients which may vary from about 5 to
about 98 percent by weight of the total composition. Dosage unit forms will generally contain
about 1 mg to about 500 mg of an active ingredient. For further information. on Routes of
Administration and Dosage Regimes the reader is referred to Chapter 25.3 in Volume 5 of
Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board),

Pergamon Press 1990.

In addition to the compounds of the present invention, the pharmaceutical composition of this
invention may also contain or be co-administered (simultaneously, sequentially or separately)
with one or more known drugs selected from other clinically useful classes of antibacterial
agents (for example, macrolides, quinolones, 8-lactams or aminoglycosides) and/or other anti-
infective agents (for example, an antifungal triazole or amphotericin). These may include
carbapenems, for example meropenem or imipenem, to broaden the therapeutic effectiveness.

Compounds of this invention may also contain’ -or be co-administered with
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Formul a (AV) Formula (AU) ethyl glyoxylate A conmpound

of Formula (AU) nay be obtained by oxidation of a
wa@eovpotrel of Fornula (AX) with oxidants such aBCT/GB2007/004766

hydr ogen peroxi de. The conpound of Formula (AX) may be

obt ai ned by reacting a conpound a conpound of Fornul a

(AV) with bronpacetic acid esters, or with

et hyl gl oxyl ate,. followed hy reductlon of t e nitro

bagierésidsl/ aeraicaty b insTersing egpéffm ABFDoRrodugis on iU gue; fribitors to
im e@{iéwit{;‘ Qéalt’ﬁi@ ol feg @ takerid iri?lr'babt@rlﬁi%@fsiaﬁt BGh&nicAbhl agents.

in chloride. A conpound of Formula (AZ), which is a
conmpound of Forrmula (AG in which the protecting group

N AR SO T AL e o1
padieglaodiete state Faltl mal:easz(rAZ))e Fm'ddl,deaet(dB@) onthe dlnﬁdwatéd,otﬂle route of
ot | :
aapiflch b ERE ot B LR s, Bl Mo b BONGSR i he
ranig® o158 rﬁ@@ is dngAciRde AcbrdEgBCHe opNatdm dosef2 My bladét@mined by

Suitabl e | eavi ng groups .for this reaction include

the pragjitigRes whqds fien IBg@'i‘)bPPﬁ%c BPALE chloro and brono.
Sui tabl e protecting groups for this reaction incl ude
silyl protecting groups such as t-butyl-dinmethylsily

In RHditign g it ery iy tiesugpentic mirdicinepbrsamppundopini plam{lﬁcﬂ) and its
hMcgl cz{lg/rgw%)%blljeséaﬁg afe’ a%tlﬁéfﬁfgmhfﬁm&llo 411168 in the development

provi onmpound of Fornu e conpound of
ancl:@tanddrazz(tBl)of nayifhe aoé pr give dese dymmhﬁdrtb‘g evaleation .of antibacterial

eff Iecn% l esr?:;g;(ya%; lsa%{ca talg ﬁa&%dég bt)l% r@%&ra{sgﬁﬁﬁ Wéas %art of the

searrﬁﬁfbtnmt}mtabh,ltﬂblagtntbut yl car bonat e, providing a
conmpound of Formula (AZ). Wien an optically active
formof a conpound of the invention is required, it

In @y RE et abdletndifiof@l rphafighceuticalo NBmPbsitidi ﬁubeese method, use,
rocedures usi ng a pure ?ﬁl;a%él oner as.a start

mqﬁlﬁ:@ré\pnptwan JRapyACiuEing| {refu the SRRl nyeRifony ﬁ@y of the altemate
em%B@imeht@ e cOfpblinds bethe HVRAtfonQesdrided hirbiglalsBhapsiyct s or

chiral
Process
If not commercially available, the necessary starting materials for the procedures such as
those described herein may be made by procedures which are selected from standard organic
chemical techniques, techniques which are analogous to the synthesis of known, structurally
similar compounds, or techniques which are analogous to the described procedure or the

procedures described in the Examples.

It is noted that many of the starting materials for synthetic methods as described herein are
commercially available and/or widely reported in the scientific literature, or could be made
from commercially available compounds using adaptations of processes reported in the
scientific literature. The reader is further referred to Advanced Organic Chemistry, 5™ Edition,
by Jerry March and Michael Smith, published by John Wiley & Sons 2001, for general

guidance on reaction conditions and reagents.
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i nternedi ates using a standard procedure. The
resolution of enantioners may be achi eved
whywkooyat ogr aphy on a chiral stationary phasePCHGBR0AD04766
a Chiral pak AD colum. Consideration has to be given
to solubility as well as resolution. Alternatively,
resol ution may be obtained by preparation and
sel ective crystallization of a diastereoneric salt of
It wilkwispabe iapRrecipiad)ithateinosoneh pf de Fraskenst meptioned hergin Ay may be
ne%g%gﬁ'éﬁég@e 35 HERNGHS Wrkinhd %r(ﬁfbk An AnipehARL IThe! Mstarkes where

f1od stereosel ective synthesis may be enpl oyed, '
protastiomisanplessalyy o désirgbla ash knewn ya thoaaiskided an gheoarb oasi aoe suitable
rqu a,chiral catal r ' e -
e B DR SRSl B ol RSB Eortoce wit
stahdxed piagties(forajlusadation ke TISefGrkerfep Prdréveivg Gepans at Opgandd Synthesis,

aopti cal tive co s and/ or internedi ates.
Pm@ﬂ%?éé%i%%‘ @ﬁnggﬂgggﬁﬂggioisoner of a conpound of
the invention is required, it may be obtained by

carrying out one of the above procedures using a pure
Exprapleppigifable REOtECtiag Faupsh 1 #eltydroH I8roup are for xappls: pbacy! group,

forxaRpl¥ 26t HkoPH erbliS sicB s Qo&PIMah S ghdbp SforRUMATIE Benzoyl, a silyl
u3|n8 a standard procedure. The sRi f1ed organi ¢ .
grashenttsps windthyslyhor en rylmetbylagraum dan exampde gwuslr rhi¢ idgprotection

corgdgtﬁ] n@lf&etge Q‘&)@e %g&%&gﬁ%ﬁ)glg%ﬂhh&egsmgé}g% \glotl'i Eﬂ{ﬁzgﬁgi@é: &Bprotecting .

accompanyi erein a
granpaifhhiss fohexamiple, ancacgbgmup snelt es sarajkagodrari angaroyl group may be
material s and. products. a The inventi N .
e T ST ByPBEEE YT PO Rl o iy endl Waroxide,
forsanpledithiufnosr swkdiveh hydioiés sAlaiiaeively sesilyt gtoap sudh ds trimethylsilyl
-eyaporations wer arried oyt by rotary evaporation in
may YOGt KoM BY SLRh G O S A a8 g GGy dpoup such as
a eRAM $Alup Hhay RSLMbAd, f? lek SifiplBYbyf Hyldtdg@hdtdR in {Heiptesence of a catalyst
tenperaturés are quoted as C, operations were carried
sughas palladigrAnca®per at ure, that is typically in the
range 18-26 0C and wi thout the exclusion of air unless

otherwi se stated, or unless the skilled person woul d
A piitable wiatesting gloup fiefean agming grevn isaforrexsamnle, @n agyligroupcfer example an

alk%ﬁé;ﬁ?@éu%ggnt}%g% &gp%lhgﬂ%lﬁdx%aﬁ’bo%i’gx%qyf ok e‘ﬁ@ﬁplgsaegeﬁlgxycarbonyl,
ethoxycarbonyl or #-butoxycarbonyl group, an arylmethoxycarbonyl group, for example
benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection conditions for
the above protecting groups necessarily vary with the choice of protecting group. Thus, for
example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an aroyl group may
be removed for example, by hydrolysis with a suitable base such as an alkali metal hydroxide,
for example lithium or sodium hydroxide. Alternatively an acyl group such as a
t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid as
hydrochloric, sulfuric, phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl
group such as a benzyloxycarbonyl group may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon, or by treatment with a Lewis acid, for example
boron tris(trifluoroacetate). A suitable alternative protecting group for a primary amino group
is, for example, a phthaloyl group, which may be removed by treatment with an alkylamine,

for example dimethylaminopropylamine or 2-hydroxyethylamine, or with hydrazine. Another
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was performed on Merck Kieselgel silica (Art. 9385)

unl ess otherwi se stated; (iv) in general, the course
wo@Rooseziosi ons was followed by TLC, HPLC, or LCOPOBGERa@7/004766

reaction tinmes are given for illustration only; vyields

are given for illustration only and are not

necessarily the maxi nrum attai nable; (v) the structure

of the end-products of the invention were general
suigalytef mrpmtmgtgromr amamipgds fenrxemplg) a ey gthghigh apff‘é&abwrofuran
R BT R R RE Fhh T R ROZER: dinflopim asd

DRX- 300 spectroneter or a Bruker DRX-400 spectroneter,

L th of 300
ThF glg{gtggtiq%ggq%yps ygbaes éeénowﬁtg a{lg ecommlewﬁzst 9 n Ath s%_t%ems using

Sp&CEF Ui
cof@iTbRX techiiijyesdvalpkasin o the ghmxhlsala:rte of &}@9 rmhagydbe removed during a
Chemical shifts are reported in parts per mllion

latefGaetipR FIEP PY BARKTWt r anet hyl si | ane as an i nterna
standard (d scale) and peak nultiplicities are shown
thus: s, singlet; d, doublet; dd, doublet of doublets;
In gpe aspegibihe present dnvieplion FOViden 2 ROEASS & PEAP2FiRg # poymequad of Formula
(I)tJr IRJI‘I% la ql‘t) ?11% B;.:mrﬁ&utl@%ﬁl gbrc&ﬁgole EAB HiefdoPBaid process comprising
mass spéctral data were generally
reawbn@a mmlpmusd nfFemRlaor m spect ronet er (supplied by
M cromass) run in electrospray ang, where appropriate,

either positive ion data or ne ive ion data were

col lected or using Agilent Hes LC/ MBD equi pped
w th Sedex 75ELSD, angd wherle appropriate, either
positive ion data or i on data were coll ected.
The | owest mass mgj or i L$reported for nol ecul es

where isotope splitting Lesults in nmultiple mass
spectral peaks (for exanple when chlorine is present).
Reverse Phase HPLC was cBedued(A0)t usi ng YMC Pack

ODS- AQ (100x20 mm D, S-5mparticle size, 12 nmpore
size) on Agilent instruments; (vi) each internediate

wileScdmpouhd 8CFdrRulaf&Byt andard required for the
subsequent stage and was characterized in sufficient

detail to confirmthat the assigned structure was
correct; purity was assessed by HPLC, TLC, or NWMR and
identity was determ ned ANfer art ed spectroscopy
(IR, mass spectroscopy oI\EE% tctroscopy as
appropri at e; G

Formula (AB)

in the presence of a suitable reducing agent,
and thereafter if necessary:
i) converting the compound of Formula (I) or Formula (1I) into another compound of
Formula (I) or Formula (II);
it) removing any protecting groups; and/or

1ii) forming a pharmaceutically acceptable salt.

The compound of Formula (AA) may be reacted with the compound of Formula (AB) under
typical reductive amination conditions. The first step of the reaction, the imine-formation,

typically takes place in the presence of a dehydrating agent such as molecular sieves (MS
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and (vii) the follow ng abbreviations may be used: TLC
is thin layer chromatography; HPLC is high pressure
wo p@siodioehr omat ogr aphy; MPLC i s nedi um pr essurBCT/Ggai0d/004766
chromat ogr aphy; NMR i s nucl ear magnetic resonance
spectroscopy; DVSO is dinethylsul foxide; CDO is
deuterated chloroform MOD is deuterated nethanol,
i.e. DCOD, M5 is_nass spectroscopy; ESP (or. ES) is .
3Aé,| @@pglbgﬁrrg%tlom willsgenprally ,péqﬁ:eq:c}rﬁ/ put anfehyydrating agent. A suitable
soREMIS RE@hAE oPHEGIMSLEh ORFIINE RlxthrR) IRl i irl\l/t-bag]E-lediiaze is typically not

tetrahydrofuran; DCMis dichl oromet hane; ( ' o
isotesech aatber, tRVRIIgng agent hy Bénsratinadded tEtiEAga¢tipngpiiyre after imine

ac t Q.. LS. L aui .
BT St iR s QRO ARIM TRGPor e ppces e
bothaytédicingMEBIDs sueh as NaB(OAc);H or NaBH;CN.

N-net hyl-1,5,7-triazabi cyclo[4.4.0]dec-5-ene; TFA is

trifluoroacetic acid; v/v isratio of vol une/vol une;
In Basthelenpbas the- frbdea ivantANprbyidésdd pa@B&t f8 preparing a compound of

benzyl oxlcar bogill '« .Bz denotes benzoyl; atm glaihnot es

1 Firi

Fogrmwla €l ReDan pih eF> ¢ phamscaticalbmrcerishiesaliithsreot sl process
coﬁilﬁﬂgﬁgfeamﬂgld (Q»F%%ncgofct%ﬁﬁﬁﬁ%Agf:am nL denotes
mcroliter; mL denotes mlliliter; L denotes liter; mM
denotes nicromol ar; nM denotes m fl i mol ar; M denot es
nol ar; N denotes nornmal; nm ot\egnanonet er .
Intermediate 1 |-(2-] R’

(3/7?.4.y) -4- Ani no- 3- I geridin-1-yllethyl|-2-oxo
- 1. 2-di hvdr oqui nol i ne- arponitrile and Internedi ate
2 1- {2-[(83S, 4/ ?")-4-Am ho-58- hvdr oxypi peri di n-

1-yrjethyl} -2-oxo- 1,2-@ihydroquinoline-7-
carbonitrile A mxture ofohmlZa®i S()

(4-azi do- 3- hydroxypi peridin-1-yl)ethyl]-2-oxo-1, 2-
di hydroqui nol i ne-7-carbonitrile (Internediate 3)

(0. 54 MR nd tri phenyl phophi ne (0.507 g,
Wl&‘. @%’Hmﬂloﬁ? ac et(%)\B

nfrtrile/ water (9:1, 50 nmL) was
stirred at roomtenperature for 6

0' _
K(A E._R®
N
DI\;[ j<R9 '
G
Formula (AB)

in the presence of a suitable reducing agent,

and thereafter if necessary:

1) converting the compound of Formula (I) or (II) into another compound of Formula
(I) or (I1);
i1) removing any protecting groups; and/or

iii) forming a pharmaceutically acceptable salt.
The reaction conditions for the reaction of a compound of Formula (AC) with a compound of

Formula (AB) are as described above for the reaction of a compound of Formula (AA) with a

compound of Formula (AB).
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days. The reaction m xture was concentrated to dryness
under reduced pressure. Chromatography on silica gel
wowdok/othioehl or onet hane/ net hanol (6: 1, contai ni POI/GB26Y7/004766
amoni um hydr oxi de) gave the racem c m xture of
Internediate 1 and 2 as a colorless hard foam 0.452 ¢
(90% . M5 (ESPV 313 (MH) for CL7H20NAOZ2 1H NWVR
(DVMSO-d™ d: 1.48 (m 2H); 2.20-2.40 (m 2H); 2.45-2.61
(m 4H); 2.72 (m IH); 3.44 (m IH; 4.35 (dd, 2H);
In @tﬂ?ﬁloﬁg:r aép@t’ thé ﬁ)%en(t %vehtli'%n pl{l(?w@& a(;ﬁ’@cehﬁbr p@pQng(ad}ompound of

protons were exchanged
Fommlh (Il)ret ﬂﬁn‘m a)phamemtaem@embd@ saliethoyaef, saidharogese gomBPrising

UGG 72 10100, 11 00"

0.1%diethyl amne. Internediate 2 was eluting first,
[a] = + 45.5, followed by Intﬁerrredl ate 1, [a]D =-45.9
(in nmethanol/ chloroform1 Intermsdl ate 3
1-\2- G s() (4-azido- 3 s@uy mdkn
1-yl)ethyll-2-o0xg- 1 roqw oT‘ln >
-carbonitrile AR
(4-azido-3-{[fer/- d| msthyl)sHyI]oxy}pi peri di n-|
-yl )ethyl]-2- oxo-I|[2-di hydroqui noline-7-carbonitrile
(Internediate 4) (0.724 g, 1.6 mol) in THF (5 nil)
was treated dropw se at rFognli eBperature with a
solution of tetrabutyl ammoniumfluoride in THF (I M
with psuifphle redpgipg agedb hour sat ur at ed aqueous sodi um

anﬁm;&g@n@%cggaﬁ,te solution (10 nL) was added and THF
was renoved reduced pressure. It was extracted

wi-t h dloararérike cormprmdef Feymyla (D or (12 go agother pppound of Formula

or gani )Ogleﬁ%s cont ai ni ng sone insol ubl e product was
separ at’ed, ’he aqueous phase was back extracted with
diichl Oﬁmnénglambepréﬁemlgﬁmumn@dt’dne conbi ned organic

ph 1ases. wer e concent rated to ss under reduced
pPless [PHIRR 4 PAFEE utlca ept%ﬁ%séiguumto gi ve the

product as a col orl ess soI | d 0. 545 (quant.). 1H NMR

S“S)‘FB regu%g?g '(lgﬁnt 2(%5 ths: &edggt%& %heﬁan&)n% dl(fgl)F()H{mlP iﬁl% 1%?\1,;1% boron
rec{dimg'a rits fuch4s NIBOAGNH o NBH{CN. A klitabfe O0ehitds rﬂel‘ﬁhnol or

methanol/chloroform mixtures

Bf | -[2-P

- CZ

Compounds of Formula (AA) may be prepared as shown in Scheme 1.
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IH. Internediate 4 1-\2- Cs() (4-azido-3-

(rfert-butyl (di methvnsilylloxy) piperidin-
waz2m80t1yl | - 2- oxo- 1. 2- di hvdr oqui nol i ne- 7- car BPORGBRI0T 004766

A suspensi on of

2- 0xo- 1, 2-di hydroqui nol i ne-7-carbonitrile

(Internediate 5) (0.51 g, 3.0 mol) in DMF (15 nlL) was

treated at 00C with sodium hydride (in oil, 60% 132

ng). It was stirred for 2S56k§mMe&sl then a solution of 2-
cis (4-azido-3- {[tertbutyl ( dinmethyl)silyl]oxy} R®
pi peridin- |-yl)ethyl nethanesul fonate (Internedi at H

) was added via syringe.

,6)R(3,mol) in DVF (7
; it was stderered oveg night aJ PG
I enpv-ed—under re&qEéﬁ;
¥

-

R Ej&%ﬁs renoved an
r nperat ure
pr slre, the resid s ‘taken up in dichlo ane

(~R200 m.) and saturated aqueous sodium R
hydr ogencar bonate solution (20 nL, pH adjusted t
Fomntia (ADyl NaOH sol ut T%RYa (AFhe aqueous phase was Fohidatar)
back-extracted two tinmes with dichl oronethane (2X 100
nm.) and the conbi ned organi ¢ phases were dried ove
sodi um sul fate. Chromatography on silica gel wWth | geprotection
hexanes/ acetone (4:1) gave the product as a hard
foam 0.724 g (53%. Ms (ESP) : 453 (M+) for
C23H32N62Si 1H NWVR (DVBO') d: 0.00 and 0.03 (2xs, R®
6H); 0.80 (s, 9H); 1.59 (m IH); 1.70 (m IH);
2.30-2.65 (m 6H); 3.69 (m IH; 3.80 (m IH; 4.297N NH,
(m IH,; 4.42 (mIH,; 6.77 (d, IH); 7.63 (dgzl H; .20
(d, IH: 7.99 (d, IH: 8.08 (s, IH).Interrredif
2- Oxo- 1~7-di hydroqui nol i ne®-carbonitrile 7z
7-Bronoqui nolin-2(1 H)-one (Internediate 46) (%21 g,
4 1 mmol ) and copper (1) cyanide (4.05 g) were heated
in N-methyl pyrrolidone (50 nL) at 1600C for 16 hégiula(AA)
It was cooled to roomtenperature, an aqueous sol ution
RALtid P4 SRPILAMAMTRrhEh (ADFGth Al BripdiMd ¢t oBmdla (ABPin"the presence
was added and the m xture was stirred at room
of tachase rsuety e sediem dpdride mayite ysed tg ofpysa cpppound of Formula (AF).
. 1 reat _ '
D%&%él%&)g&ﬁ'gd’e@@mgg g%.ln\%l%? ﬁm\/vat ae {A/g)h c?%tt'alﬁ@ letat'iﬁg gﬂ)tﬂpﬁmgluﬂcs leaving
groups such as mesylate, chloro, bromo, and iodo. Suitable protecting groups include
alkoxycarbonyl groups such as s-butoxycarbonyl, which may be deprotected using acids such

as HCL.

Another method that may be used to prepare compounds of Formula (AA) is shown in

Scheme 2.
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ethyl acetate and recrystallized from DV water to
give the product as a brown solid, 90% purity, which
wo®sswel wi t hout further purification, 4.72 gp¢BGBR07/004766
M5 (ESP) : 171 (M#) for CLOHEN2O 1H NVR ( DMSO-dg) d:
6.66 (d, IH; 7.55 (d, IH; 7.61 (s, IH; 7.85 (d,
IH; 7.99 (d, IH; 12.01 (s, IH. Alternate Procedure
for the synthesis of Internediate 5 A m xture of
3- hydr oxy- 2- oxo- | , 2, 3, 4- t 8heB’®Zdr oqui nol i ne- 7- car boni t
rile (Internediate 66, 15.51 g, 82.42 mmol) and R
|, 8-di azabi cycl o[ 5. 4. 0] undec- 7ene (DBU) in H
acetonitrile (155 nL) was heated at 75 0OC f or 2N N,
hours. The realPrBHMHXPHFE was cooIedR;oFYOQ§?
antlehepylpiroeptinepi t at e was col | ecy
fillirdti pn, Washed wih water (77 nh) anduN,
nmet nor'(77 nm.) and drired under reduced pessure to
gi veR't he prod as off-white solid, 9.71 Eﬁrﬁlfgﬁ(@”
> g5R§3NB (ESP)—N 17 VM) for C OHEN2O 1
(%ﬁ/ﬂ&""de d ppm 6.67 ¢ IHP 7.48-7.68 (m 2H): 7.85
(d, ITH; 7.98 (d, IH; 12.01 (s, IH. Internedifpte 6
2- (G s())-(4-Azi do-"F™IR ¥t - but vKdi met hvDsi | yl | gx
}pi peridin- 1-yPethyl nethanesulfonate A m xtur
2-(cis)-(4-azido-3-{[ter
-butyl (di met hyl ) silyl]oxy}piperidin-I-yl)ethanol R®
(Internediate 7, 1.8 g, 6 mml) in dry dichl oronet e
(20 nL) and triethyl amne (1.18 nL, 8.4 nnDL)dMH NH,
treated at OQOC wi th net hanesul fonyl chl or, dg (0.55
m., 7.2 mmol). After 90 mi nutes the react Nfgo
conpl ete by TLC (chl orof orm met hanol 6: 1, ).
Pot assi um phosphate buffer (pH 7, IM 15 nli)swas
added, dichl oronmet hane was renoved under reduced
pressure and it was extracted with ice-cold ef¢rmpla(AX)0
nm.). The aqueous phasewas back-extracted once with
ether (50 nL) and the conbi ned organi c phases were

otection

Reddtioa f @\wempsudi efffsmblagA®) uhlie Modunebit couditione mitheadcompound of

F OIl'Jnrl]lﬂae EAé)er(Ijlg)(I: gg ufeil%g %)gtgn% aacno(rjnptogr(?d (r>tel<s ()IH%HE (‘A@? {)g;i)(rg{éction provides a

compound of Formula (AA). . Suitable protecting groups include alkoxycarbonyls such as -

butoxycarbonyl, which may be removed using acids such as HCL

Scheme 3 depicts another method for preparing compounds of Formula (AA).
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up in DVF (10 nL). This crude preparation of the

nmesyl ate was used w thout delay for the next step. M
W@ EiBRp7198179 (M) for C 4H36NAOASSI | nt er medi aPE&T/GB2007/004766

(Gis())-(4-Azido-3- [fert-butvKdi net hvDsilyll oxy

}pi peridin- 1-vDethanol A m xture of

(cis)-4-azido-3-{[ter?-butyl (di methyl)silyl]oxy}piperi

dine (Internmediate 8) (1.625 g, 6.34 mmuol),

N, N-di i sopropyl ethylam ne (1.65 nL, 9.5 mmol and

2- br onoet hanol (0.584 ni, ) in dr

acetonitrile (17 nm) was ﬁgaégdgrﬁ t he n1c¥omave at

7Q0C for two hours. The solvent was renoved under

reduced pressure, the residue taken up,in ethyl

acetatea' (-,150 nL) and washed with satufjated aqueasis

SOdR gencq Qiagtagensol ution 8-2p nmi). The N.
aque ;ge Was) far keidaixt r act h ethyl Pe
acetat nmL)—and the cofMbi ne éﬁfc phases™er e

dried &ver sodium sulfate. Chromat gréphy on silica

gel with %bghl or omet hane/ met hanol K(20: 1) gaveFamgp Ay
(95% ore duct as a col orl ess Feimula (M (ESP): 301
(MH) for C H28NA2SI 1H NWR (DVSO-dfi') d: ,0.08 (s,
6H); 0.87 (s, 9H); 1.65 (m 2H); 2.18 (m |H);
2.25-2.60 (m 5H); 3.44 (m 2H); 3.73 (M | h);aRnddent
(m IH); 4.35 (m IH. Internmediate 8
(Gis())-4-azido-3-{rter

-butyl (di met hyl )silyl]oxy)pi peridine A sol utyi on of
tert-butyl (cis)-

4-azido-3-{[fertebutyl (di methyl)silyl]oxy}pip '%ime-l
car boxyl at e ( ernmediate 9) (2.3 g, 6. Q5CFHBEE§Hﬂ
Wi t

di chl or ome 50 ) at ed gt PG
trl&lu §r o ceglc acid (Sdﬁ%%e&ﬁf % mixture
at ed under<r€duced—pressur t he

codistilled twice with dich @ronethane
The regkdue was taken up in dichloronethane Sn
and washed with saturated agqueous sodi um “b(AH
hydr ogentamdafide sol ution (30 nL). The aqueous phase
was back extracted once with dichl oronmethane (100 ni)
and the conbi ned organi c phases were dried over sodi um

A gbinp&ind of Formula (AD) may be reacted with a base such as NaH, followed by reaction

with bromo- or chloroethanol or bromo-or chloro acetaldehyde, or with a protected derivative
thereof, (followed by deprotection and oxidation in case of an alcohol derivative), providing a
compound of Formula (AH). The compound of Formula (AH) may be reacted with the
compound of Formula (AI) under typical reductive amination conditions. As noted above for
the reaction of the compound of Formula (AA) with the compound of Formula (AB), the
imine-formation typically takes place in the presence of a dehydrating agent such as
molecular sieves (MS 31&), though the reaction will generally proceed just as well without a
dehydrating agent. A suitable solvent is tetrahydrofuran, dichloromethane or
chloroform/methanol mixtures. The imine intermediate is typically not isolated; rather, the
reducing agent is generally added to the reaction mixture after imine formation. Suitable
reducing agents for the second step of the reaction (the reduction) include boron reducing
agents such as NaB(OAc);H or NaBH3CN. Deprotection of the compound of Formula (AF)

provides a compound of Formula (AA). Suitable protecting groups for the amino group
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to give the product as a slightly yellowoil, 1.625 g
(98% . 1H NWR (DMSO-d d: 0.07 and 0.09 (2xs, 6H); 0.88
W@ 30080HPe1 1. 49-1. 73 (m 2H); 2.45 (m I H); 2.5BcRGB8007/004766
(m 3H); 3.65 (m IH; 3.79 (m IH).Internmediate 9t r
t-Butyl (cis() )-4-azido-3-{[ ter
t-butyl (di met hyl)silylloxyl pi peridine-I|-carboxylate A
m xture of t rt-butyl .
sulgsgitusht o the ipinsTidinR yiae of Wsi eEwPed el farmylag 4kl inglude alkoxycarbonyls
t a
su{}b;ﬁ }E@Qﬁﬁﬂ@y l—1<§h]mgf’lbw'gm§vgf’usm&ds§ﬂgl V\%Sg]l?lr érg %ldes which
mayi beh convetlen yo titi pmireytedudtiytlyc bither jwith (riphgnyj, pt®sphine (Staudinger
was renoved and the mi xture was stirred
Reg%}&n ﬂ'ib;ﬁqydé(fg%?%ﬁ%tenper ature. It was cooled to QOC
and quenched with phosphate buffer (IM pH 7, 20 niL).
After 15 mnute the m xture iJuted with ethyl .
RPN FRED RO WEOb P ipoin oS g gSEL th K the teaving
gr&@t@ & nledytat® alin) gﬁﬂlﬁ by Eéjpr@;ya@éd 06Hdingt6 BtHeatee!.
Chr omat ogr aphy on silica gel with hexanes/ ethyl
acetate (9:1) gave the product as a colorless oil, 2.3
g (89% . 1HNWR (DVBO-d digcfepdfs (s, 6H); 0.87 (s, 9H);
1.37 (s, 9H); 1.56-1.80 (m ZH); 3.09- 3.30 (m 2H);
3.46 (ppe2H); 3.62 (m IH; 388 (m IH. Internedifte
10 té&Nt-Butyl (cis())-4-azi do} 3- hvdroxypl peri di n&
1-car hoxyl@ate To a mxture g
zi dopPBerFtid- 3- ol par ed f¥i9owi n
progedurje descri I N WO 2Q05/ 066176 fQf, The
N&) (2.1 g, T4.8 muol) "®nhd pot assi G hydr ox
(2.5 3, 44 mmol) in isopropanpl (20 nmL) and
di chl oronet hane (25 nL) wasg~added at O0C a sol ytion of
di -Horrhuld Ut yl di carbonate (3.9 g, 17.7 mol) ijn
di chl oronet hane (10 nL). The cool i ng was rermvé’éozﬁhd
it was stirred 2 hours at roomtenperature It
quenched with water (50 nf9™4aé%)sopropanol aan”m“'a(AL)
di chl or onet hane were renoved under reduced pressure.
It was neutralized wth potassium phosphate buffer
A (:bmpotpﬂl of Fom@ﬂa (h}) mex be arsperad Wy repciehgf a erencand of fiprswla (AI)
w1(h f)(rogl o?qld(?e'il?gtl Hpﬂegpg B ?Egérﬁ:e m}?sﬁa%e \Qﬁcrheasdﬁl'eﬁl lamine,
over so Pim s vent vva renoved under reduce
providiag aroempouhd ¢feF armgladdé)wathd ¢ampoand df Foromlhed@nmey be reacted

Wi{h~'r2r1%Squ<%1l()tr191e, in the presence of a base, such as trialkyl amine or an immobilized

version thereof on a resin, providing a compound of Formula (AL). The compound of
Formula (AL) is potentially unstable, and may be present as part of a mixture with the
corresponding chloride (arising from attack of chloride on the mesyl group) and needs to be

prepared fresh under careful controlled conditions.
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give 0.966 g of product as a colorless solid.
Chr omat ography of the nother |iquors with hexanes/
wetdvgl7meet ate (5:1) afforded 0.353 g of produr€T/GB2007/004766
%9. M5 (ESP) : 265.2 (MNa+) for Ci OHL8NAC3 1H NWMR
(DMSO-d™ d: 1.39 (s, 9H); 1.58 (m IH); 1.74 (m |H;
3.20-3.40 (m 4H); 3.69 (m 2H); 5.40 (d,
IH.Internediate 11 1-{2-r(3/7?
SV4- Am no- 3- hvdr oxypi peridi n- 1-yliethyl
A &onzpom%& BPMMIar(WG)’J}l \'NHR:]Z (s zJ éﬁﬁﬁ‘d SNEbrinBla@ ANB el whieh ¥ % CH, may
-(2-[(35", ) -4-Am roxypi peridin-I-yllethyl|
bep@ﬁ@ﬂh%@&d}@ﬂﬁé@h¢mﬁ52(l H) one A m xture of
l-[2-{(cis)-
(4- azi do- 3- hydroxypi peridin-1-yl)}ethyl]-7-methoxyquin
oxalin- 2(I H)-one (Interehéng® 13) (0.507 g, 1.47
nmol ), and triphe %I phophi ne (0.463 g, 1.77 mol) |n
gcet n|tr|Ie‘7'n (9 1, 2% nyL) was stirred at rR)onh
: e edepi®n mact,ure VR

residue was 2Zeallobdineup i n di CF
chr &¥tat ogr aphed on silica gel Jith di chl or omet hanegls
met hanal (6:1, containing O. 2 pNi um hydr oxi de) to
Ve racenic mixture of |Ntefnediate 11 and fomyls (AO)
~a colorless hard foam (0. %. M5 (ESP): 319
(I\/H+) for G 6H22NACB 1H NAﬁZR'T‘%\}éEfd*) d: 1.48 (m 2H);
1.89 (m IH); 2.28 (m IH; 237(dd IH); 2.54- 2.62
(m 3H; 2.71 (m 1H); 345(m IH); 3.91 (s, 3H);
As/shggn (ig §che2rm 3, agcoggoundof ¥ QﬁnuMAO)znqrygbt{ grepqrpﬂ -fI'OBl ¢pmmercially
gmNI!? r
av£1§a’bhe Jr?)éqp)o&rg#ﬁgﬁr ! em &Bg RRct¥n Wit i Tcﬂlo\f’i‘dt‘: bh the presence of

ture was separ on a
a sGhatlabgse kuchBs 2 6Hunding, 28bwed 2§ cyelization witle algm)num trighloride.
et hanol/ methanol (1:1), containing 0.1% di et hyl
amine. Internmediate 12 was eluting first, [a]D = +
In 4bmitar rﬁanhd:romiadarbgyl Ichloeideredly dteaefldced[vath E—eﬂrﬂ)xYac(’)'rlmyl chloride and

cy(r:]i?zaggrp 8 t/he ?rpc!:r(r)r[e 1ate é‘n et:hoxyacryloylar)udes aﬂf{‘ec{egem I su?furlc acid instead of

aluminium trichloride (E. Baston et al, European Journal of Medicinal Chemistry 35 (2000)
931). Unsymmetrical substituted anilines generally lead to regioisomeric quinolin-2(1/)-one
derivatives, which may be difficult to separate by chromatography due to limited solubility.
Such mixtures may be separated either by crystallization or may be converted to the
corresponding 2-chloroquinoline derivatives (for example with phosphoruslll oxychloride),
which may be separated by chromatography or by crystallization and can then be hydrolyzed
back with refluxing hydrochloride acid to the single regioisomers of the compound of

Formula (AO).
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-[2-((as())- |
(4-azi do- 3- hvdroxypi peridin-1-yl)}ethyl 1- 7- met hoxyqui n
wo@x@Biomwa( |l H)-one A sol ution of PCT/GB2007/004766
| -[2-(cis)-4-azido-3-{[ter/-butyl (dimethyl)silyl]oxy}p
i peridin-l-yl)ethyl]-7- methoxyquinoxalin-2(l H)-one
(Internmediate 14, 0.721 g, 1.57 mmol) in THF (5 nl)
was treated dropwi se at roomtenperature with a
solution of tetrabutyl ammoniumfluoride in THF (I M
. f L gm
A oL o Bl (A5 ol o DR PR e s AR TORIR BT v
was renoved under reduced pressure. It was extracted
wi t h di chl oronet hane/ ether, (1:1, -200 nlL). The
aqueous phase was back exgﬁ%e&%% wi t h di chl or onet hane
(1Q0 nL) and the combined organic phases were dri eR’ H
20ver spdi updpchake. Chromafogr aphy on sijkiza geRAWAL N_O
e esf acetone (1:1) Ry N&: product_as a gol ors/
oam (). g (949 . ESQP)o: 345  (MHH) for>g
N6OB 1I—@NCII%/%Z?DI\/BOd ) i 1.54 (Me |H5-,S‘V'f.h70 (MR
2.25-2.65 (m 6H); 3.B7 (m©%H); 3.90 (s, 3H);
F4rm®B (ARID, 2H); 5.1 1 (m | I;))Mgm%-i 00 (m 2H); Torpga(Ao)
(d, ITH); 8.03 (s, IH. Internediate 14
| -12-(Ci s())-4-azido-3-{rfe”-butyl (di methyl)silyl 1ojyiinc
eridin-l-v pethyll-7- methoxyqui noxalin-2( | HVon
fet hoxyqui noxal i n-2(l H)-one (Internmedi ate 15, 0. 528

3 sbhogakhita was treag'ed Wi th sodj ride (in @il .o
132 rrlg) and R _cks Kd- azi do%ygpf%‘gﬂgut )%w(}/
y =

rldﬁn-l-yl)ethyl

R

/)

efvgdi ate 6, 3 nmol) using aa
pro e simlar to ghe ongMescribed for the

synthesi'e of Intermediate 4gto give the product as
hard foam 0.721 g (52% . MS (ESP) : 459 (M#) for
C22H34N6(O38Si  1H- NVR (favfa@r) d: 0.03 and 0. 05 (2xs,
6H); 0.82 (s, 9H); 1.65 (m 2H); 2.25-2.70 (m 6H);

3.70 (m ; 3.90 (s, 3H); 3.83 .(m IH);: 4. 24
A |cp}}1pmzp_d3<gfl ]}E_gﬁnufq_fAOb _m‘%_%fz. @ﬁpaﬁ.ﬂg fr%m)? c;?nygurtdrﬁ)f ¥‘ (E%r!ula (AP) by
fOlgﬂng a( &rbdntarbonNb&idMesliode@ bhdintramolecular amide bond formation of an

appropriately set up cis unsaturated system. The isomerization of a trans double bond may be

nilla (AS)

performed thermically or photochemically under uv light. Alternatively, the carbon-carbon
bond formation may be performed as a Sonogashira Coupling to an alkyne intermediate,

which may be partially hydrogenated to a cis double bond under Lindlar conditions.

A compound of Formula (AO) may also be prepared according to Scheme 7.
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7- Met hoxyqui noxal i n-2( | H/one To a sol ution of 8%

aqueous sodi um hydroxide (1.32 L) was added
wQ 2008008y - 3, 4- di hydr oqui noxal i n-2(1 H)-one PCT/GB2007/004766

(Intermedi ate 16, 100 g) foll owed by a solution of 3

wt % hydr ogen peroxide in water (1.17 L). The reaction

m xture was slowy heated to 80 0OC and nmi nt ai ned at

this tenperature for 4 hours. Then the heating source

was renoved and acetic aciS¢hqmesd nli) was added

dropwi se. The suspension\was stirred overni ght at room

tenperature and the preci |t.'ed solid was collected

y filtyati e osztiiongd t gduct &¥B% tan soj i do(90

'43 '\{ESP?g?:fa}J%?t elq\)‘/l—ﬁ) fo Hsmz,oggcg‘HWVR ( DMSQ!
: (s, ;‘ﬂiﬁ—g—ls (d, b 90 (dd, _IH; 7. " o
Ikmz7 7(&“WW”%232(%W Mgt | Nt er medi at e 2
7 h@&hoxy 3. 4- d|hvdrqu|noxaI|,22(I H)-one In B18

om%g@ﬁaratus a suspension of ethé

oxy- 2- ni trophenyl ) i nfi*AiYf &Eet at e (1 nt er medi at'e

17) was hydrogenated at 55 psi in the presence ofrozflia(8c)

wt % Pd/ C §100 g, Conmalnlng ~ 59 wt % water) until no
e oger has~sontunggen
—str ongl g
cont r &1 ey by adf ugtteg the rate of

rechar gi ng' hydrogen and by a capling systen). The
reaction m xture was discharged, filtered over a
celite cakela@iNnd evaporat ed unflerugr@duced pressure to
give a crude solid that was triturated with MIBE (6 L)
to give the product as a tan solid (400 g). M5 (ESP)

A td8puiititor ticoFortRild ON@)CORayl be MivRarcONB a cgmmung of Fofmyla (BE) by

deﬁ_]gQ()_{lgtIC(Ibwglg n}bf'lf)e'_sbum $s sroﬁléxm ég é(?go go%@rs/ed% ac&(;ﬁ w1tl'1_Qitethyl oxalate

to lfevne s ¥BAp&Inds b6 thet Fthula (BF). This intermediate may then be reduced with a

sut @(lgregséggjo%(%?g wgllé ta{ %%gﬁ? E‘ﬁ) g)lﬁiy 1%68)?& di é Qtfgtg}g(?u%ldatf ?‘ormdla (BG).
T@E’E‘gﬁ‘g{d FRthéla SB(S}?anﬁr' gféﬁ‘b@ Gydizbd tolDS6nippuh @ 6f Bl (BH), after
reduction of the nltr(; group with a suitable reducing agent such as iron in acetic acid or tin
dichloride. Finally, elimination with a base such as DBU, provides a compound of Formula

(AO).

A compound of Formula (AU), which is a compound of Formula (AD) in which J is N, may

be prepared according to Scheme 8.

Scheme 8
R’ R’
2 thylglyoxalate H
R NH, ethyigly x N:/'/O
2
R3 NH, N
R3
Formula (AT) Formula (AU)
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in an atnosphere of hydrogen overnight. The reaction

m xture was filtered through celite and the filtrate
wor®sooreent rated to dryness giving 10. 6 g of PECEGBRWABI4766

product as a tan solid. This was used w thout further

purification. M5 (ESP): 179 (M) for CIO9HION2O2

I ntermedi ate 17 Et hyl

r (4- met hoxy-2-ni trophenyl )i m nolacetate A solutio
Regioiemigois jrixtuiss of ha pempayad of Horpyyla @lé)an%‘dae)se%ﬁe%%%f methods

m., 50 wt% in toluene, 5.95 nol) in

de%gl%gde(%deo@% 6%09‘;“\%23 refl uxed in a Dean-Stark apparatus

for 48 hours and evaporat ed under reduced pressure to

S LN R e T Ll

Et hyl N (4-nmet hoxy- 2- nltrophenyl )gl vcinate A m xture
of 4-rrethoxy-2-nitroani|ir£ §ZSéO g, 0.15 nol), ethyl
br onpacetate (200 ni, 1.8 nd pot assi um car bonat e
(31.1 gg' 0.23 nol) was heated at 150 OC for 4.5 hours.
After cpol N@g to roomtenperature aqueous sodi um

hydr o soI ution (IM 600 nL) was added. This mxture
was e oth-ethyl acetate (2x500 nilL). The
combi ne OHg c phases were dried over nagnesium

sul fatefand cdhcentrated to dryness. Chromat ography on
- silicacgslia Wh 25-50% acet one i n hexanes gave 22.1 g
of the cr ude product s mvaed solid. 1H NWR reveal ed

t he presgnce of -20% fkyl at ed product. This

mat er i al Ig\%ﬁmmg.a@gatew thouw further purification. 1H NWR
(DVSO-d :1.18-1.23 (t, 3H); 3.74 (s, 3H);
4.12-4.18 (g, 2H); 4.23-7.25¢(d, 2H); 6.90 - 6.R03 lgd,

IH); 7.2§-7.29 (dd, |H),Rz7 S1- 7852 {d,, | H) % N2 ZO
(t, k). LI niernediate 19 G :/[ 2
1-r2-( Y no 3-fl uoropi pe Q- -yl yethyl | - NG

Jaqui nol i ne- 7- carbofli t i l e A sol ution lef
cis() tekt- bu’cyl {I-[2-(7- cy%1n020xqu|noI|nI(2

H) -yl ) et Byl ] - 3-". f | uor opi pefarmiilm¢éAX) yl } car bamat e

(1 nt ergmadiha 4\Q 20, 397 ng, 0.95 mol) in chl or JPEPYR (Y

) /
Pd/C
H,

l ethyl glyoxylate

R1
R& NO,
o]
N//\n/ ~
R® o]
Formula (AY)

A compound of Formula (AU) may be obtained by oxidation of a compound of Formula (AX)
with oxidants such as hydrogen peroxide. The compound of Formula (AX) may be obtained
by reacting a compound a compound of Formula (AV) with bromoacetic acid esters, or with
ethylgloxylate, followed by reduction of the nitro group and spontaneous cyclization. Suitable

reducing agents include Pd/C and H, iron in acetic acid, and tin chloride.
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was treated at 00OC with 30%trifluoroacetic acid in

chloroform (5 nL). After 5 hours at roomtenperature
wo b@ssologent was renoved under reduced pressurBCT/GBI0TO04766

the trifluoroacetate salt of the product, which was

taken to the next step without further purification.

M5 (ESP) : 315 (MH) for Cn H 9FNAO Internedi ate 20

G s() tert-butylgﬁl-tz-(7-cyano-2-oxoquinolin- ) o
A qquonqpung ph Eqraplal (AZ) £ whieh i gicp@ppwndrpf Xormplp (A% hiavehieh the protecting
B RO B R spoerding S sebem L0

(Intermediate 5, 0.3 g, 1.7 mmol) in DVF (10 nL) was

treated at roomtenperatu i.t.h sodi um hydri de and
cis() 2-{4-[(tertbutoxyca$‘§3§ﬁ{§1lp

am no] - 3-fl uoropi peridin-1-yl} ethyl nethanesul fonate
(Intermediate 21, ~1.7 mol) as described for
| nt eeedi ate 4. Chromitoograptiy on silica gel with

h / tate (2:3 th duct ag’

S e ™ S R ()
H) Z%WNR 2.27 (m 2H3 :23;6(?' 2:; 1.2 g?“‘y

IH): 1. ;2. ;2. m 2.

(m 1H; 3.15Tm IH; §§‘%(m IH); 4.34 (m 2H); L@

4.6 ; 6.77 (m IH); 6.92 (m IH; 7.64 (m
| H) ;Cko{?rmé%dsl(r@m IH; 7.99 (m IH: 8.07 (s, Bt 80)
IH .Internmediate 21 G s() 2-{4-[(terr-butoxycarbonv
pam nol - 3-fl uoropi peridin-I-yl|ethyl nethanesul fonate
Cs() tert-butyl deprotection
[ 3-fluoro-1-(2-hydroxyet hyl) pi peridin-4-yl]car bamatl
(Intermediate 22, 314 ny, 1.2 mmol) was reacted with
mesyl chlgride in the 19r|§s§(§6ﬁ)zof triethyl am negrusing
0 ne

LA proceddre simlar to'tire descri bgg_for /_O
sy Si f bntgrnediate 6. The crude nes e 8
used W outjfdel ay for)tiheutpeichrbsiagp. | nt er mnedidt e 2/20\_©
o

Cs() tert-butyl r3-fluoro-

1- egmteqrexyet hyl ) pi peridin-4-yl ] carbamate To a

solution of cis(+) tert-butyl Formula (BD)

[1-(2-{[ferNoutyl (di nethyl)silyl]oxy}ethyl)-3-

fl uoropi | di (%t | ] car bama L.nt er nedi at 3. 53 -
A ﬁ;ﬁmpiu %ﬁ%qrylu[;n Aét 1111%){?% rr%afcfjffeiavlg']lht 3 d:ompgun% & lgortnu?a 83B) in the
presence of a base providing a compound of Formula (BC). Examples of Cs;COs, NaH,
K>CO; or Na,CO;. Suitable leaving groups for this reaction include mesylate and halo groups
such as chloro and bromo. Suitable protecting groups for this reaction include silyl protecting
groups such as t-butyl-dimethylsilyl. The protecting group of the compound of Formula
(BC) may be removed using t-butylammonium fluoride, providing a compound of Formula
(BD). The compound of Formula (BD) may be deprotected by hydrogenation. Examples of
suitable catalysts for such a reaction include Pd(OH),, Platinum black, and PtO,, followed by

reaction with di-t-butylcarbonate, providing a compound of Formula (AZ).

When an optically active form of a compound of the invention is required, it may be obtained
by carrying out one of the above procedures using a pure enantiomer as a starting material, or
by resolution of a mixture of the enantiomers or diastereomers of the final products or chiral

intermediates using a standard procedure. The resolution of enantiomers may be achieved by
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m.) at OC was added tetrabutyl amoniumfluoride (IMin
THF, 2.8 nmL). After 30 m nutes the reaction was
waee@soroel wi t h sat urated sodi um bi car bonat e anPICT/GB2007/004766
extracted twice with ethyl acetate, dried over
magnesi um sul fate and concentrated. Silica ge
chromat ography with 2.5% nethanol in ethyl acetate
fforded th
ch I(%g@g&ra% Hom%ﬁﬁr OdUCtoa(?ri Qﬁasg oslggl{ %%eas Ebllsgﬁqllazik(le%%%ﬁmn ﬂ%nmderatlon
ha;tos& é&gn tb @)lﬂb%ﬂf’@s \(lEﬂ asJ ﬂé'}olut?onS %lgég?éai@%’@; regolatﬁ)n(rﬁh_/y be obtained
by (pnqpa]apmpn am;i gclivg crysp;glhza@og Qf g. Fﬁa’stpgq})mep(h§aéqvqfécﬁhgglemggnedlate or
t
chlﬁalft%%ﬂu)c?g/_ﬂf’l :ﬁbgg%%l zlilcuié r?sluc asr (Efﬁ{phf:? I%%g?em{t%%gl‘yélyl od)%ethod of
stefdobaedtive slyythésis mayhl;d ):slp]oydzq diqy example by using a chiral varlant of a

N

seqhended. 6 nmol ) were conbined in tetrahydrofuran (50 m.)
at roomtenperature. After 90 m nutes the reaction
m xture was concentrated under reduced pressure.
En%'rhétféateélﬁlllqu@&" HRAYRISHeaARBNMI Writhe fepanes/ &t dpyikalBCAtiaé Compounds
; afforded the product as a colorless oil, 3.2 ¢
an 8Q%enn‘1¢PtRﬂ\/R (CDCh-d) d: 0.03 (s, 6H); 0.86 (s, 9H) ;
1.43 (s, 9H); 1.77 (m 2H); 2.25 (n1 IH); 2.37 (m
IH), 2.58 (m 2H); 2.95 (m IH; 26 (m IH; 3.62
Su@ﬂarlyl, Mhen 3. pide fegioigid)er off aaggn'(pmmd Hj the 4n\3:;gt1@xms required, it may be

I

obfies Y FEBES] Pt S proe s i Py e g geserine
mateérchl mrébyamohelomd @)mibenz yf thh esgrgisdmets ¢intermediates using a standard

%%%er/ butyl (di met hyl)silyl]oxy
PrCEEY¥§1 ) - 3- f | uor opi peri di n-4- yl]carbamate

(Interned|ate 25, 5.2 g, 10.4 nmol) was hydrogenat ed

h

The ?pkalgdyq%q%:ilps Egﬁ%%gﬁvgﬁlgbq_ alﬁlﬁ )to fu6ero g@(ﬁ %hl adéeu ﬂ{fh d Elgn cgntalned and
refefehb @ € fhih NhO WbV eCREddnRes2 Ald @Mﬁy@g lamplee thek @6l @ dlso the

pressure to give the product as colorless oil, 2.8
Exgmplep heseiet9i pegessary starting matenals and products.
Examples

The invention is now illustrated by but not limited to the following Examples, for which, -

unless otherwise stated:

@) evaporations were carried out by rotary evaporation in vacuo and work-up procedures
were carried out after removal of residual solids by filtration;

(ii)  temperatures are quoted as °C; operations were carried out at room temperature, that is
typically in the range 18-26 °C and without the exclusion of air unless otherwise
stated, or unless the skilled person would otherwise work under an inert atmosphere;

(iii)  column chromatography (by the flash procedure) was used to purify compounds and
was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated,

(iv)  in general, the course of reactions was followed by TLC, HPLC, or LC/MS and
reaction times are given for illustration only; yields are given for illustration only and

are not necessarily the maximum attainable;
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G s(+) benzyl benzvU -(2-{ rter
-butyl fdi met hvDsilylioxy }ethyl)-3-fluoropiperidin-4-
wQ@bkjosartvamate A m xture of cis() benzyl PCT/GB2007/004766
benzyl (3-fl uor opi peri di n-4-yl)carbamat e hydrochl ori de
(Internediate 26, 4.3 g, 6.1 nmol),
(2 brormet hoxy) -trt-butyl di methyl sil ane (9.8 nL, 45.7
cesjum carb nat e [

mol
(V)aceffﬁrﬁ“PFti“TeeOf(ﬂl%@’drﬂI)’ ofﬁé%\mag%qn EYEEBRR fér “Ié’ﬁf‘““%‘é‘/ NMR

reaghd %sinsﬁgcfiﬁletemﬁ?lfeh | troRd BahetO @&Sﬁﬁnbé\tsﬁéitru NEI&E generally
reduced pressure i ca gel chromatography wth

heféﬁfé@ﬁ‘é‘t%yn M e 1(@682) othemed stptedn eusieo dudirukes  PRX-300
Co f{ Eﬁéﬁ%} be E{%glﬁg S si%@réé?: % opg:reagig% af MetEM du@higth of 300

be n M/IHZ( ®r ﬂOQJMpr'rqsmctlmlyl In gasyscwhdsa thetNMRopertmiol igtcpmplex, only

ter e
o BlROdY CleRS A yepeEas o Syl il e Fipgred, in paris ger million
e-  Howafil@Xfrdrat %trﬁrh@ﬁ@ll’sil@fél ad ein2 Tnterfalg staﬂ&r(’ﬁ (ISTT&ta)e)i Bnd peak
di chl or onet hane at 0C was. adde i

i oRBHE C BB ShOwTIRGS scstealfiofs AaPRieae doHblecqldop s g, double

r ooRy {&ITRET @h UARIbRY OF Mulliflets; TN @rifEC 6, Rhi1BHI6:; WRSbroad. F
col Imécr?ﬂgg by flltratlor:g%etg lﬂq fhe prgitsjuct asro% ast-alom

col dpinbaydmens| (FAB) anaps gspe@@%iata N@re gswf)rally gtaingd /Msing faoPlatform
C20 y

OSRGOS LRl o Aol o, e, o
e | ettlar poxiyjivatie Era:na ar Megative eoroﬁatel\@e(ré col@ctedbutgs{lng Agilent 1100

(I n?%ﬁ%ﬁ%@o glppi T’lt[é%%%ﬁp e‘HFﬁU F% and & c[.rte)(z)lx ro&Eag% e}H}gjr positive

and i@add ait &gas@dion daravdie léﬂeete(il Gilih)lm&tst ﬁﬁsm&oadﬂesl reported
dropwi se, benzyl chl or of ormat e

ilL,.5.4 | d
e WieOlRar IS EOn SPIELRS Pt Beltply st gl Praks (for
Et hkarAne b cHlordfd ifpresa@iy! KveRe Phasé PIPYIC) wi¥edafricddle Gsing YMC

and the layers were separated. The aqueous phase_ was
ext Pagk OPOAR(IRPXI) B, Saietpartisleaside. t HenBoPRSF rf%g) on Agilent
orgzillgyt %}Qses were dried over magnesi um sul fate and
concentrated under reduced pressure to give the

(vr octudt ingesmedigo was pesfedsol thel staddadd gpqid@dor the subsequent stage and

was characterized in sufficient detail to confirm that the assigned structure was
correct; purity was assessed by HPLC, TLC, or NMR and identity was determined by
infra-red spectroscopy (IR), mass spectroscopy or NMR spectroscopy as appropriate;
and

(vii)  the following abbreviations may be used: ‘
TLC is thin layer chromatography; HPLC is high pressure liquid chromatography;
MPLC is medium pressure liquid chromatography; NMR is nuclear magnetic
resonance spectroscopy; DMSO is dimethylsulfoxide; CDCl3 is deuterated
chloroform; MeOD is deuterated methanol, i.e. D;COD; MS is mass spectroscopy;
ESP (or ES) is electrospray; EI is electron impact; APCI is atmospheric pressure
chemical ionization; THF is tetrahydrofuran, DCM is dichloromethane; MeOH is
methanol; DMF is dimethylformamide; EtOAc is ethyl acetate; LC/MS is liquid
chromatography/mass spectrometry; h is hour(s); min is minute(s); d is day(s); MTBD
is N-methyl-1,5,7-triazabicyclo[4.4.0]dec-5-ene; TFA is trifluoroacetic acid; v/v is
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M5 (ESP) : 343 (-BCC, M) for C25H3I FN2O4 1H NWR

(CDCU-d) d: 1.46 (s, 9H); 1.46 (m IH; 2.00 (m IH;
wQ2®%/0trs1 2H); 4.33 (m 4H); 4.86 (m 2H); 5. 1PCT/GB2007/004766

2H); 7.28 (m 10H). Internediate 28 Cis() tert-butyl

4- (benzyl am no) - 3-f | uor opi peri di ne- 1-carboxyl ate A

m xture of tert-butyl 3-fluoro-4- oxopiperidine I

- car boxyl ate L}nternedlate 29, 8.1 q,

benzfioanihe olow/yalumey 1 Bagrol dengiey 3&%@%@%} sfb7 e denotes

in t

<o dlgé@i& acet ggﬁodfgﬁgsdﬁng%mm Jeﬁ&%@gnﬁgphggc ;ﬂegstﬁre rt denotes
por téonn &mpétaeure;ang témres mil igume g/\d@los‘s |grame diLadenpws microliter; mL

t t f 30 t d then filt
St Br R n D Sokaeainl i EMCERSh A e BART 2 S i lar M

| ay Qe td¥BhQars ﬁnﬁh@t&ﬁ%mlh BmARH&eYSanbAYRE. Was extract ed
once with di ¢chl oromet hane. The conbi ned organi ¢ phases
were dried over magnesi um sul fate and concentr at ed
[epuced pressure. Silica gel chromatography wth
In é?gﬁggiethyllacetate (3 2) afforded t he product as an

s Ry i 3 5 (olytndlirfeq
-cagoH%thQCE Internedlate 29 t rt-Butyl

r o- 4- oxopi peri di ne- 1-carboxylate A solution of

ter -butyl

-[(trimethylsilyl)oxy]-3,6-di hydropyridine-I(2

-carboxylate (Internmediate 30, 14 g, 5 1 mmol) in
acetonitrile (200 nL) was treated at OC with
SELECTFLUOR(tm (20 g, 57 mmol) in portions. The
Ingesmediata2 nj xt ure was stirred at O0C for 30 minutes,

11189 k) MG d Sk tber R H11Bihy MBSHRO Wty dfoRbMbRicer!

80d|un1cn|or|de dried over magnesium sulfate and
carhonitslat r at ed. Silica gel chromatography wth hexanes/

S e () LB SO Ol iy v

dll()si,rocﬁhbothY&SIb()mle H)lyermegﬁte( M (02HYg, 14 llrgmemand t-fgphenylphophme

(0}10] gt ﬁm}% i, |af‘§/?‘)‘%§<g§ iva%gi Ipt r gvblgstr 5?15[%8 a{ £ob ﬁftgﬁﬁéglture for 6

da¥y{. 2H)The ardaaionl aigture was concentrated to dryness under reduced pressure.

an

Chromatography on silica gel with dichloromethane/ methanol (6:1, containing 0.2%
ammonium hydroxide) gave the racemic mixture of Intermediate 1 and 2 as a colorless hard
foam, 0.452 g (90%). |
MS (ESP): 313 (MH") for C;7H20N40;

'H-NMR (DMSO-dg) &: 1.48 (m, 2H); 2.20-2.40 (m, 2H); 2.45-2.61 (m, 4H); 2.72 (m, 1H);
3.44 (m, 1H); 4.35 (dd, 2H); 6.78 (d, 1H); 7.64 (d, 1H); 7.90 (d, 1H); 8.00 (d, IH); 8.08
(d, 1H). (OH and NH; protons were exchanged with methanol).

The racemic mixture was separated on a Chiralpak AD column (250 x 20 mm, 10 micron)
with 60% hexanes and 40% ethanol/ methanol (1:1), containing 0.1% diethyl amine.
Intermediate 2 was eluting first, [a]p = + 45.5, followed by Intermediate 1, [a]p =-45.9 (in

methanol/ chloroform 1:1, ¢ = 1).

Intermediate 3

1-[2- Cis(+) (4-azido-3-hydroxypiperidin-1-yl)ethyl]-2-ox0-1,2-dihydroquinoline-7-
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A mxture of tert-butyl 4-oxo- 1-piperidinecarboxyl ate
( 11 g, 55 mol) and triethylamne (18.5 niL, 132 mmol)

WO e00BRA%KUO0 nl) was treated dropwi se at 0C wi t PICT/GB2007/004766
chlorotrinethylsilane (8.4 nL, 66 mml). The reaction
m xture was heated at 80C overni ght, and then cool ed
to roomtenperature. Saturated sodi um bi carbonate was
added and the product was extracted twice with

_tmmhs The conbined organic extracts were dried over

ATORIGE PO B, SOTEMEA Ry g

OXQH)Z dihydibqisolin®H)-carttn@ile( (inteBhbdiats 45 0. [2h g, 21d)mmal) BETHF (5 mL)

2H): 4.78 | H) . t di at.e 3 - . c .
wishcp{ed onsy 8 eperae EHB Ry PR HOY bt R i gy fluorid i
TI;IE7 (IEMEJTDMN UA féXchke ihBuratur i Dafie dus SOdithihgdro@éncarbonate solution (10

ert-

mE) a5 195 s BHEoNgS Ferpored ANt NSRBI HoRal Frisqefed with
dlaﬂ(m)me%!jﬁe?téﬁiélr](@llpefzt)?'rﬂt)“' Yithk SrEdnRA FRdsE, édrﬂilﬁlﬁg%hﬁt Risoluble

i n di chl of onet hane (50 )
produshwesisepirated;tth¢ aqugonsodiees wes baek extracgd ith dighiqremethane (100 mL)

an?ce{HJ orﬁlﬁﬁedr &?&L& ﬁHas\é@%e&o gé?lttrraﬁh &6 d}ﬁegr%{am 0 ué@h%ressure and

ue was % et hanol i n orm-(
driel underdiighaabhienh twi give tbapmda‘tt@d a sadilesssdlidc 58D p équant. )

S0l uti The. a us,.|.a was. [ es r ed, Wt .
St iBsonktrofF A UDEISH ey TS R SR e ok b 433
(dBNABES .0FHE 16, edswam)rmgmqad um)s alobad.el :IBN®.00 (d, 1H); 8.08 (brs,
concentrated to dryness giving 310 ng (97% of the
IBF ude product as an oil. MS (ESP) : 333 (M#) for
Cl7H24NAC3 Internmedi ate 32 fert-Butyl
I(35 4/7) 3- met hoxy- 1-r2-(7-nethoxy-2-oxoqui noxal i n-
ethyllpl perldln 4- yI| carbamate A solution

i D, kg e -13x0-1.2-
' was cooled 1 n an
dih dlnne)rﬁl rbomt l ogen and treat ed with sodi um

Avégpegﬁls? $ S%Aé)lfo }, g éi y{héo ulgrglall eu"{ gar (I)TIH%I% 61;13}%1&%;}8 tg) 0(6 51 g, 3.0

mmol) in DMF (15 mL) was treated at 0°C with sodium hydride (in oil, 60%, 132 mg). It was
stimed for 2 hours, then a solution of 2- - cist (4-azido-3-{[tert-
butyl(dimethyl)silyl]oxy} piperidin-1-yl)ethyl methanesulfonate (Intermediate 6) (3 mmol) in
DMF (7 mL) was added via syringe. The cooling was removed and it was stirred over night
at room temperature. DMF was removed under reduced pressure, the residue was taken up in
dichloromethane (~ 200 mL) and saturated aqueous sodium hydrogencarbonate solution (20
mL, pH adjusted to pH10 with 1M NaOH solution). The aqueous phase was back-extracted
two times with dichloromethane (2X 100 mL) and the combined organic phases were dried
over sodium sulfate.. Chromatography on silica gel with hexanes/ acetone (4:1) gave the
product as a hard foam, 0.724 g (53%).

MS (ESP): 453 (MH") for C,3H3,N¢0,Si

'H-NMR (DMSO-dg) &: 0.00 and 0.03 (2xs, 6H); 0.80 (s, 9H); 1.59 (m, 1H); 1.70 (m, 1H);
2.30-2.65 (m, 6H); 3.69 (m, 1H); 3.80 (m, 1H); 4.29 (m, 1H); 4.42 (m,1H); 6.77 (d, 1H);
7.63 (d, 1H); 7.90 (d, 1H); 7.99 (d, 1H); 8.08 (s, 1H).
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reaction was again cooled in an ice bath and treated

wth a solution of 2-{{2>S, AR)-A-[{tertbutoxycarbonyl)
W@rioso7et met hoxypi peri di n-1 -yl } et hyl net hanesedT/GB210€/004766

indry DWW (Internmediate 33, -0.20 nmol /L, 1.97

mol ). The reaction was stirred at roomtenperature

overni ght, then concentrated to dryness under reduced

pressure, The residue waspartitioned between ethyl
Intgrmediate Snd wat er. The aqueous phase was re-extracted

2-B-Mh -g_lihﬁl"#@_ﬂnoﬁﬁee-f’-%ﬁrﬁonifmg combi ned organic layers
e drred over magnesium sul fate. Chromat ography on

7-Bromiogaingjei-2(M#A-na (pterdiediate d6) (5210804 hownadhand popper (I) cyanide

Xanes ,gave. % f

DEREVRR LR b RRfor B % B AP KT B g cooted 0
roakirtehiferafuDb/Ba0adtigousl soldticB®f e diyleBédiamihe 4BrabeSdte (2N, pHHP.3, 100 mL)
el 500§ Al B35ER 5 do.
pre%lfhthteava%%o(l&ted filttiSn theudh A 05 L) medbde, (WashedHWith water and

4.24-4.43 (m 2H); 6.40 (d, IH; 6.96-7.05 (m. 2H); .
ethyl F@tatejand eyrystglliged {rem DMF/ waigt tor 2@y thgtpsodyigt as a brown solid, 90%

- { (25! 2) 4. - . :
Pufiht B o4 Bttt punlenn SRR | - vuec ny
MSrgiSPanésu(MdNdoeChHaOut i on of tert-butyl

R D2 W IHIE R 8 P s
1HYi ehbp(pey.hane (20 nL) at OOC was treated with

triethylamne (0.38 nL, 2.76 nmmol) foll owed by
nmet hanesul fonyl chloride (0.18 ni, 2.36 nmol). After

AlfePnite Procbhfrd BV Biftl SHtHeAEBE Blt&rnstidpapgear ance of
' Tng nmatersal. € reaction was quenched wth . _
A poxtassofubrhpdiospbare | Bk 4-tatraydupquingling-7-carhenigie d ifermediate 66,
sRas y S8t &G okbi bulladl BURENRBRnitrile (155 mL
BTS2 42 vl GBSl il A AL PRO7 @i 155
washabesed D 7(5H’C_oﬁoo Prsthoarse 'Kmseaceinmvéxtu{mmrcople_dl tregm temperature
wf G R E L MBS DB AR b ) i metsan
(7Meilgrand dricd DRdee raduyed promsurd togisathe prodibeasamuebwditphelit 9.71 g
s re-extracted (Ix) wth ethyl acetate. The conbi ned
(6%pYani ¢ phases were dried over sodiumsulfate and
M Hhsered. Dry DVF (10 nl) was added to the filtrate.
t hyl acetate was renoved under reduced pressure
_ié%gBlM nd” beAHNHr GetgNSHuct in
'H-NMR (DMSO-de) 8 ppm 6.67 (d, 1H); 7.48-7.68 (m, 2H); 7.85 (d, 1H); 7.98 (d, 1H);

12.01 (s, LH).

Intermediate 6
2-(Cis(£))-(4-Azido-3-{[tert-butyl(dimethyl)silyljox
A mixture of 2-(cist)-(4-azido-3-{[tert-butyl(dimethyl)silyl]oxy}piperidin-1-yl)ethanol

iperidin-1-yl)ethyl methanesulfonate

(Intermediate 7, 1.8 g, 6 mmol) in dry dichloromethane (20 mL) and triethyl amine (1.18
mL, 8.4 mmol) was treated at 0°C with methanesulfonyl chloride (0.556 mL, 7.2 mmol).
After 90 minutes the reaction was complete by TLC (chloroform/methanol 6:1, rf ~0.9).
Potassium phosphate buffer (pH 7, 1M, 15 mL) was added, dichloromethane was removed

under reduced pressure and it was extracted with ice-cold ether (100 mL). The aqueous phase
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DMF, which was used directly in the next step w thout

further purification. Internediate 34 fert-Butyl
W ¢®B/02PEI) - PCT/GB2007/004766

1- (2- hvdr oxyet hyl ) - 3- net hoxypi peri di n-4-yl ] carbamate A

sol ution of

2-[(83S, 4/ ?)-4-(di benzyl am no) 3 nmet hoxypi peri din-1-yl]

et hanol (Internedi ate 35, and
wagibagkepitrapiad gncegyighethanad @Le endeﬂ?e ﬁimblgewgmpha%were dried over
soﬁfﬁgl%ﬁﬁje (rhO LoiPdn Wh@%erﬁ&@ﬁ%@é}qg(ﬁfée@ﬁl%su%o dnat R Was taken

roxi de on carbon (240 ng) overni ght he reaction

upninO>RNF é10mvas).f This erusld prépawtigh of i imesylaisavascsedwitheit dglay for the
ekt dryness under reduced pressure. Chromatography on

8P a gel with 2-10% et hanol in chl orof orm gave 540

MSYESPA4 359 (NH hfer Or,HekNz0.$8 a col orl ess oil.1H NMR

(DVMBO- (U d: 1.38 (s, 9H); 1.43-1.50 (m IH; 1.58-1.73

(m IH; 2.15 (d, 2H); 2.37 (t, 2H); 2.54-2.64 (m
l_n_'té#)ned&tJ"ﬁ 2.88 (m IH,; 3.22 (s, 3H),; 3.27-3. 32 (m

|I) 3 qj . I .

A 2mier1§cS’o§ ((:1:@_) Aakild- @-qnt%t}ﬂb%?l(ﬁﬂﬁe‘t?lﬂﬂ?lmg}’;ﬂb&ﬁﬁﬁed (ﬂtermedlate 8)

hano and | nterme

(1, 6&53&;46 @amﬁzw Mnmvmayln@yhmwml éérmuu %3 mgl| andihbrrpocthanol
(0'%8 (I?Nlé'\{g JQ%\OII)‘ aceton 1p7I %%2 gls Reaﬁed alrr%1 tlﬁeemici(.)v\?/avg at 70°C for
tw5 lﬁ)ul‘mdf he s@lﬂ@l@@%ﬂeﬁﬁ8ﬂﬁ®d€r edocrdgtresavre] the Gesidugitaken, up in ethyl

acmqjﬁl ()Jl 6@ Fni,) rNag!g\t:\galé%esd]o 1(1) DX es L rﬂly agn ud %0(61?1 %@’Hf’rlgg&a?oom}te solution

(~bﬂ|§nﬂ)e&hé Iﬁquef)ﬁsr plese whO UﬁckaiXtrZ@ﬁoncawlmlmh)d gma{ahjl(ﬁth) and the
Si i ca ge 5% et hanol in d| onet
EACEE CATH . AT 1 T ——
diflorbRthehe? nfeﬁﬁﬁdm(go Py @Y 180a395% £ O R6duesss sSlidridss i

LLESP) 355 (M) for C22HBON2Q2 "H'NWR (DMBO-d ) d:

91 69 }ﬁorPHﬁzBNJs%&! (d, IH; 1.79 - 2.08 (m
iﬁ@%ﬂ’sﬁp&g#b‘?g@ 688 2083 (é‘@Hgml 6%'(% 2ﬁ) 8§1é@m irw 1225-2.60

(n(§H)I1H)14 (18, 39); -375(8171tlbn3aH§m, 141)343(5£(m llﬂb 7 1 1 -
7.24 (m 2H); 7.24 - 7.40 (m 8 H).

Intermediate 8

(Cis(£))-4-azido-3- {[tert-butyl(dimethyl)silyl]Joxy} piperidine »

A solution of fert-butyl (cis+)- 4-azido-3-{[tert-butyl(dimethyl)silylJoxy}piperidine-1-
carboxylate (Intermediate 9) (2.3 g, 6.45 mmol) in dichloromethane (50 mL) was treated at
0°C with trifluoroacetic acid (5 mL). After 3 hours the mixture was concentrated under
reduced pressure and the residue was codistilled twice with dichloromethane. The residue
was taken up in dichloromethane (100 mL) and washed with saturated aqueous sodium
hydrogencarbonate solution (30 mL). The aqueous phase was back extracted once with
dichloromethane (100 mL) and the combined organic phases were dried over sodium sulfate
to give the product as a slightly yellow oil, 1.625 g (98%).

'"H-NMR (DMSO-d¢) 8: 0.07 and 0.09 (2xs, 6H); 0.88 (s, 9H); 1.49-1.73 (m, 2H); 2.45 (m,
1H); 2.56-2.69 (m, 3H); 3.65 (m, 1H); 3.79 (m, 1H).
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The enantioners were separated by chiral

chromat ography on a chiral cell QJ colum (250x20 mm
wagoosiotoen) eluting with 1:1 net hanol/ et hanol PEGNGBR0TYO4766

diethylamne at 10 nL/mn flow rate. The (-) isoner

(Internediate 36) eluted first followed by the (+)

i soner (Internediate 35). I nternmedi ate 37

| -{2-[(3/7?, 45"- 4- Am no- 3- net hoxypi peridin-1-yllethyl}-
l_nﬂlned_ﬂm&qw noxal i n-2(| H) one tert-Butyl

> 3 /- :

A (nllxtmerdfﬂeht btl@l G&i) ﬂ_eﬁldn@ h)@ir(z@pmqmilye—\l\@grbpgg{@tp dntgimagdiate 10)

1 5t BASLIRGEA RS 0119, Qg RGFTAFTET 0 o B 0 e

withi 1eer- ﬁﬁyl@m@&&%lywéhhbﬁ&b arugde 8r mehot)t @solary Wad renMSed and the

ESP) : 3
mlt((télfq ‘?V@tftt 33 ovelz\{l_r'l-'l- ht fato {oogltzg%é%ggl ln %v%g g(?oqeda to% 8 and quenched with

phés(pﬁat%\(ﬁe qum | 20" AE{. 7 AlBE 19 ¥i¥miesOMRGhikiuexwhd dildtéwith ethyl

&Qe)t peridin-4- yllcar bamat e
acani wéurmmwnpmsp WA wabeq PWY (2t 30 1) agdgried over
soliBm Q. n@ﬁ’ljo)n’atograéﬁ;’ %n%ﬁ}ca‘]geﬁ Q&tlfﬁr ﬁ&%é@%)ﬁﬁﬂr RnYd 9:1) gave the

am noJ - 3- net eridin-1-yl}ethyl nethanesul fonate
prc(dunttasrarceuxrlasse)lt393g(@9%)3 mml/m_ 3.30 mmol ), and

] iLu r| d 01 1 :

g 0 80 Blhir BT o P Fe Ry R TSP any 300
3.30qm, 2hy s.ymxh,ezﬂ)s 32 (It HY;Nk88 @ah,ell32. The crude

product was purified by flash chromatography el uting

with 25% acetone in hexanes to give 540 ng (42% of

ln{ebﬁ,e@iragdw:t as an off white solid. M5 (ESP) : 433
C22H32N4(B 1H NI\/R (DI\/SOd d 1.38 (s, 9H);
te zidoj -h arbo ate2 20-2.38 (m

-B
Tozi[gm t%r Q)g %Jsi) ég%l__%ldOp%)eggmzii Zﬁ(p‘éﬂareh%blov%n%%egprg&dﬁm described in
WDI—IpOS/Qé@lZ6(fgr thg H)lral maga;glak) Q2 g( hé} 8 mq)ol) @dzp_pta@aumﬁyﬂkomde 25g,
I)?n 10 g rggzlngga)() mL) :Zn% c{lgilorl)llfﬁetharﬁf &§ n(L% wst |_aQided at 0°C a solution -

of d1 tert-butyl dicarbonate (3.9 g, 17.7 mmol) in dichloromethane (10 mL). The cooling was

removed and it was stirred 2 hours at room temperature. It was quenched with water (50 mL)
and isopropanol and dichloromethane were removed under reduced pressure. It was
neutralized with potassium phosphate buffer (1M, pH 7, 100 mL), extracted with ethyl acetate
twice (2x 300 mL) and the combined organic phases were dried over sodium sulfate. Solvent
was removed under reduced pressure and the residue was titurated from hexanes (~20 mL) to
give 0.966 g of product as a colorless solid. Chromatography of the mother liquors with
hexanes/ ethyl acetate (5:1) afforded 0.353 g of product (35 %).

MS (ESP): 265.2 (MNa") for C1oHsN4O3

'H-NMR (DMSO-d¢) 5: 1.39 (s, 9H); 1.58 (m, 1H); 1.74 (m, 1H); 3.20-3.40 (m, 4H); 3.69
(m, 2H); 5.40 (d, 1H).
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2- 1 (3 4SV4-[ ( ButoxycarbonvOam no
| - 3-rnet hoxypi peridin- 1-vU ethyl nethanesul fonate

w0 Buspr19p1( 3R, 4S) - PCT/GB2007/004766
1- (2- hydr oxyet hyl ) - 3- net hoxypi peri di n-4-yl ] car bamat e
(Internmediate 40, 0.91 g, 3.3 Mol ), triethylamne
(0.64 nm., 4.62 mol ), and net hanesul fonyl chloride
(0.31 nL, 3.99 nmmol ) were reacted as described for

Intermedintedilat e 33. The crude product was used directly
1- 20185 DE X InirRt £ Ry by ietidnt-{ GhyIPYrhth &3 biRBxalin-2(1H)-one

fntermedrate 40 tert-Butyl \(3RAS)-

1- (2- hydr oxyet hyl ) - 3- met hoxypi peri di n-4-yl | car bamat e
-[(3/?,45)-4- (D benzyl am no) - 3- met hoxypi peridin-1-yl]
thanol (Internediate 36, 3.2 g, 9.0 mmol) was reacted

using a procedure simlar to the one described for the
synthesis of Internmediate 34 to give 1.7 g (68% of

Intepmedipted2 t as a colorless oil. 1H NVMR (DVBOd 6) d:

1- - 1855 41D -4-Adino- L hddrodypaseridin 1 blﬁ'gthvlln75ﬁetﬁoxz/auy(1mahhﬁx 1H)-one

A Zm)yqarez ogg [(2n{](c1s|;ﬂ1_)|)]_|)(4-321gq;3(Pgldrog)q)lperginzé _y:b)}gtgyl -&quth%xyqumoxalm-
m%es(tirﬁgrlﬁgﬁlaéwa (6 5§'$ g( 9!’[47llﬁ%oliesanaetrl{)l%nylphophme (0.463 g, 1.77

ernmedi at e
mrhdl) i detoniriB/ weten é&ypl%@LD oHap stirfedyat| reethytppergtuggyfgr 5 days. The

rea)ch%n ?1?(?1{ grv&g %&%Eﬁeﬂ&f v dr%dae sb@r{aleI ée'd{l@edtp%sgurgu i rebiadSwas taken

ano- 2- oxoqul
upHh -dydh)(ﬁbthg/théneiB(SntaLh anxd/p |cb®mad1graphed gh ]sdlaa lga]ms(ttb dichloromethane/

nt er
et (5T oS Ruare 74 TR e BTN oeByk g ! Whoure of
InRime@idtyy | 25U MR laas colorlésh Rardieand @s422igdy8alof.or t he
synt hesi s of | Int@rnedléte 31 to give 300 ng (quant.)
_%%/_SBQM E wHe2NAS an oil. MS (ESP) : 327 (M)
R [ﬁ\kﬁ’é @ h?&%ﬁmﬁ) a§ 89 44, iﬁ)’tzﬁyl(ml(m) 2.37 (dd, 1H); 2.54-

Crano- 2- oxoqui nol i n- |

2.63)my B}t By Y31 kit h3mi 150r Pl r{s. ARy 14 (i &6.96-7.00 (m, 2H);
N
e )
)-4-[(terf-butoxycarbonyl)anino] 3- met hoxypi peri din-1 -
Tl%élrllce?r}ip Xllixtlrlr%tvlazfasns%gzlijrlatgg ona Chlralpak AD column (250 x 20 mm, 10 micron)

an

with ethanol/ methanol (1:1), containing 0.1% diethyl amine. Intermediate 12 was eluting
first, [a]p = + 45.5, followed by Intermediate 11, [a]p =-44.7 (in methanol/ chloroform 1:1,
c=1).

Intermediate 13

1-[2-{(Cis(£))- (4-azido-3-hydroxypiperidin-1-yl)} ethyl]-7-methoxyquinoxalin-2(1/)-one

A solution of 1-[2-(cis+)-4-azido-3-{[tert-butyl(dimethyl)silyl]oxy}piperidin-1-yl)ethyl]-7-
methoxyquinoxalin-2(1H)-one (lnbtermediate 14, 0.721 g, 1.57 mmol) in THF (5 mL) was
treated dropwise at room temperature with a solution of tetrabutyl ammonium fluoride in THF
(1M, 2.2 mL). After one hour saturated aqueous sodium hydrogencarbonate solution (10 mL)
was added and THF was removed under reduced pressure. It was extracted with
dichloromethane/ ether (1:1, ~200 mL). The aqueous phase was back extracted with

dichloromethane (100 mL) and the combined organic phases were dried over sodium sulfate.
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(Internediate 33, -0.24 mol /nL, 2.40 mol ), and
sodi um hydride (60%in oil, 110 ny, 2.60 nmol) were
WO e@shE6usi ng a procedure sinmlar to the one PEFCBR®EME4766
for the synthesis of Internediate 32. Chromatography
on silica gel with 25-35% acetone in hexanes giving
370 nmg (39% of the product as an off white solid. M
(ESP): 427 (M#) for C23H30NAO4 1H NVR (DMSO-d d: 1,38
Ch{@nat%q)iphylongpghcg g511W1(tlH1exlapﬁs/ acgtage (k; lb@ve Ehe qr juct as a colorless hard

2.56 (t, 2H): 2.65-2.76 |
fogn%)%ogggg4‘i/z:g H: 3.18 Es 3[?) 3.27 (s, II(—|)m 3H)58
MS$ GESR)HB45 MHO-far AEHEMO2H) : 6.37 (d, IH): 6.78 (d,

'HEI IgR/IBi (éﬁ gplﬂﬁe@d& rr#egg%‘% éﬂi,sl G8m! iy, 28250216§ tn, dy) 5. 687 (@921); 3.90

(s, BH)2 4134 $dL 215 V81 Atth N3 60Tt haX(Ri2pe; 748 16d, 110y Bl0a(H) H).
- 2-0x0- 1, 2-di hydroqui nol i ne-7- carbonitrile
ter/-Butyl {(3R 4S)- 1-[2-(7-cyano-2-oxoquinolin-
Infeemictia¥d 142t hyl ] - 3- met hoxypi peri di n-4- yl }carbamat e

—(rntet er“medl ate 44, 320 ng, 0.75 mml) was react ed with
Cis(Rdcazidet3- Hrenebutyl(dimgdyhsilyl lgrwipinesdis % the

métis a'hH%l Ofnet he synthesis of Inter medi ate 31 to
of the crude product as an oil. ‘
7- Wh@ﬁ&%)noxazm((lwwe Khne@e@mg NBODI5A8 eg; ric@iinamel) avps treated with

fert S i
T
buml(mrnle’tbyl)zﬂylf]@dyl}plbeﬁ@lh 1{y(j)3thy14 methanesulfonate (Intermediate 6, 3 mmol)

-] -
SRR RV 1R B Tesngdn: @ Fribesh skapfbdaie g pive tre

r&ﬂwt&a&&rmln)oamﬁgmv/@s& um cyani de (96 ngy, 1.5 nmol)
in acetonitrile was degassed and purged with

M3 (ESE)GEp9 ( MHt)ifﬁ’ééaZHMNﬁ oitution of tributyl tin
‘Hcﬁ@ g;lﬁkﬁ%é@é Mfﬁﬁ Ef&&érbfh Q. s%QsﬂiH Q.43Q%, QH?' 1,25 2.70 (m,

| no)-9,9-di met hy [ xant héne
6H1g37@(ﬁf)5ﬂbms_)l99,(s éﬂd; 383 (m lH) 4.24 (m, lH) 4.39 (m, IH) 696 7.00 (m,

ZWS@C{ gﬁgzgd é}l(en cetone)di pall adium (0) (5 ng, 0.005

e m xture was

Intermediate 15

7-Methoxyquinoxalin-2(1A)-one

To a solution of 8% aqueous sodium hydroxide (1.32 L) was added 7-methoxy-3,4-
dihydroquinoxalin-2(1H)-one (Intermediate 16, 100 g) followed by a solution of 3 wt%
hydrogen peroxide in water (1.17 L). The reaction mixture was slowly heated to 80 °C and
maintained at this temperature for 4 hours. Then the heating source was removed and acetic
acid (150 mL) was added dropwise. The suspension was stirred overnight at room
temperature and the precipitated solid was‘ collected by filtration to afford the product as a tan
solid (90 g).

MS (ESP): 177 (MH") for CoHsN,0,

"H-NMR (DMSO-dq) 6: 3.83 (s, 3H); 6.76 (d, 1H); 6.90 (dd, 1H); 7.67 (d, 1H); 7.97 (s,
1H); 12.32 (brs, 1H).
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degassed 3x and stirred at roomtenperature for 30

mn. The m xture was degassed once nore then heated to
w@008L71v9er ni ght. LC/ M5 reveal ed i nconpl et e coOPWEGBR@®IM004766

to product. More tributyl tin chloride (14 nmL/nlL in

hept ane, 0.90 ni, 0.003 nmmol), 4, 5-

bi s(di phenyl phosphi no) - 9, 9- di net hyl xant hene (3 ng,

0. 005 mml ), and tris(di benzylideneacetone)di pal |l adi um
Intenmediatethé 0. 005 ol ) was added. The reaction was

7-1&%5{;59'msaﬂdfbg%%émngﬁf# gsul ting in conplete
e reaction was diluted wth

In di ¢8HLoPomephaams aTBIchnngnoﬁ: etybhlaﬁ(é -mgikoxyeds higrdphiny himinoJacetate
(llafrélrﬁdgnrtgﬁg ﬁv%ﬁglygpﬂggna i n%t § 1netﬁ$ p?e%g cg &XZME& Pd/C (100 g,

ofganitc phases
cofthinfg -0Be rwiSodiater) siitil fnat l@fdargdn a8 cendunetie C(Nom The reaction was

e B oS By
rat8 OF fe@hargﬁ 61?&8 én :ﬂﬁ%{(d%b)m Wste%m‘lﬁﬁ@ NASHonlidixNiYR was discharged,
( DVB d:71. 33 42-1.50 (m

ﬁltfregg).vg_r azgel(tﬁf:alqep_ﬂmd gvamqrateg ugier(rﬁﬁiucmreS@rejtp %qwls_') a ?F'Dde solid that
w% ;t_@ﬂra?edmtl{m BlE’ﬂ%i L) o di %)56 the %flod(lw as la'fgn’ soﬂd %ﬁ)O?g) 22 (m

4. 29-
_%MW*)(MPBsf((r&anoMéOza 79 (d IH) 7 65 (dd IH)4 44

1 0 ,

iR fhushidy s UG SRR UG o3 Ehaq M B A0 G e

103@2&&;Mb)ethylI-3-nethoxypiperidln 4- yl carbamate
7-Bronoqui nolin-2(1 H)y-one (Internediate 46, 450 ny,
2.00 nmmol ), 2-{(3R,4S)-4-[(tertbutoxycarbonyl)

Ala:maﬁo& eddiid AP KBm&hiatding- 1 -yl } et hyl
anesul fonat e nternedi ate 39, -0.2 I/nL

2.
Ethryﬂré\f - m@thms%a}tmhwasiyel@ate Gtngermedinte 18,11(9*65 &@fudeé v taken up in
200 of B et g@ et ﬁé& RRa@d MiRCRUpfladiufl brPlarbdh (%%? and stirred

one descri be e synthesis of Internediate
in Thetnespites ghydragen oxesnightr iThi eedctinn mixdish weh filierad %@%bh‘yhte and

o oyt B e kS0 955 808 g st i

was ebéddwitdibt fuldBe) purifid@®hn. 482 (M) for C22H30Br N3O4 1H

MBI by 1,1 (m o197 146352 (m

Intermediate 17

Ethvl [(4-methoxy-2-nitrophenyl)imino]acetate

A solution of 4-methoxy-2-nitroaniline (1 kg, 5.95 mol) and ethyl glyoxylate (1180 mL, 50
wt% in toluene, 5.95 mol) in toluene (10 L) was refluxed in a Dean-Stark apparatus for 48
hours and evaporated under reduced pressure to give the crude product as a dark brown oil,

which was used without further purification.

Intermediate 18

Ethyl N-(4-methoxy-2-nitrophenyl)glycinate

A mixture of 4-methoxy-2-nitroaniline (25.0 g, 0.15 mol), ethyl bromoacetate (200 mL, 1.8
mol) and potassium carbonate (31.1 g, 0.23 mol) was heated at 150 OC for 4.5 hours. After

cooling to room temperature aqueous sodium hydroxide solution (1M, 600 mL) was added.
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2.38 (m 2H); 2.54 (t, 2H); 2.63-2.75 (m |H);
2.77-2.89 (m IH; 3.16-3.23 (m 3H); 3.26- 3.32 (m
WO Rog/0B96L2- 3. 68 (m IH); 4.33 (t, 2H); 6.40 (dPCT/EHB2007/004766
6.64 (d, IH); 7.44 (dd, IH); 7.68 (d, IH); 7.73-7.78
(m IH); 7.91 (d, IH. Internediate 46
7- Bronoqui nol i n-2( 1H)-one

(2) - N-(3-bronophenyl ) - 3- phenyl acrgl am de (Internediate
This7mixpge gyas 53tagiest Withisehyhpeawtai( 0P miloh| Bhe ernbined gegpic phases

weﬁ% gﬁg&’ Ln‘\’?{gﬁe%uﬁlr? ahifak :#xﬂl &E{Lé?ﬁl‘a&ﬂ% %_Flﬁes(sl%%;togttaphy on silica

nper ature for one hour. reacti on
gehw»th 25-60%msectomah dikanes gaye 22l angfehatrudepradiett poared golirht &1 NMR

582 b G PR M BT AT 1 v v

puaﬂchueﬁhyl acetate to give the crude product as

htl Yeor.own Sgéﬁgqﬁq%%)gnﬁféﬁ V‘i jblsnegngﬁb 4.23-425 (d,

2}1(7@% 6193 @, [T tANe7 00l 1N9t 7 BEBENE! | 08231997 6 L
r)n xture vva(g he):;t ed in g%osp?])or oxychl ori d)e ( )
650C for one hour. The reaction mxture vvas cool ed to
oo, erature and poured onto ice. It was carefully
I—n{n-é%%i%‘-&@ed at OC with sodi um carbonate, extracted
Cis(m} D[Bt4thinaCeflwirépifesidth- try))eth g oed- Ivd- thhydmdmimlirﬂr’/l-@daonitrile

over sodi um sul fate and concentrated to give th? %uge :
A i selgftog ot 7. gpE - NG od il #61- fyRogryoauinolin- H2F-y)einy1)-3-

ﬂug @m%mm&' E!:a%é?&% gm&ﬁ@dmm LIy Y r(?95’\ﬁﬁlot)a}ﬁ%'ﬂldﬂ6fohﬂ (8 mL)

orome ane , treafed wth silica gel (~
wa (bregt):d aff 0°Ct\atleﬂ)°/a trdhtomcﬂld ac@kin @hloeofms(imabh ediftexi St ipurs at room
nmet hane

te‘EEﬁ’i%tgﬁt E foé\éent ﬁ”ﬁ% reﬂ'xéove(g1 Hréde Wéedu&edS %rfe He to gdvnqhe ?rﬁlu%po%cetate salt
of kiRl predve!, whehans aken dtherhext tep )«v1ﬂ10utrfﬁﬂhldr gerification.

7- br onm- 2- q ol 3.74 g as a colorless
M3 ESR): ap> E%‘ wﬂlﬁW(Dwsc)dg) d: 7.63 (d, J 8.4
Hz, IH) 7.81 (dd, J 8.4, 1.6 Hz, IH); 8.03 (d, J 8.4

, 8.18 (d, J 1.6 Hz, IH); 8.48 (d, J 8.4 Hz,
_Lﬂmdw.&sm 242/ 244/ 246 (M) for C9HBBrd N Thi s

1@1410

y}@ﬂiaeﬂtvmth water to glve the title corrpound 2. 89 g
A suspensmn 0?2 oxosl 2-dihydroquinoline-7-carbonitrile (Intermediate 5, 0.3 g, 1.7 mmol)

in DMF (10 mL) was treated at room temperature with sodium hydride and cis(£) 2-{4-[(fert-
butoxycarbonyl)amino]-3-fluoropiperidin-1-yl}ethyl methanesulfonate (Intermediate 21,
~1.7 mmol) as described for Intermediate 4. Chromatography on silica gel with
hexanes/ethyl acetate (2:3), gave the product as a solid, 397 mg (73%).

MS (ESP): 415 (MH") for C3H»7FN4O5

'TH-NMR (DMSO-dg) &: 1.37 (s, 9H); 1.48 (m, 1H); 1.67 (m, LH); 2.27 (m, 2H); 2.56 (m,
2H); 2.96 (m, 1H); 3.15 (m, 1H); 3.46 (m, 1H); 4.34 (m, 2H); 4.60 (m, 1H); 6.77 (m, 1H);
6.91 (m, 1H); 7.64 (m, 1H); 7.90 (m, 1H); 7.99 (m, 1H); 8.07 (s, 1H).
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solid, nmp 2950C. M5 (ESP) : 224.13/226.13 (MH) for
C9H6Br NO 1H- NWR (DVMBSO-d*) d: 6.51 (d, J 9.6 Hz, IH);
wQa2®80¢®ei J 8.6, 1.6 Hz, IH); 7.46 (d, J 1.6HCT/GBQ07/004766
7.61 (d, J 8.6 Hz, IH); 7.88 (d, J 9.6 Hz, IH); 11.80
(brs, IH). Internediate 47 (2E)-N Q BronophenvD- 3
-phenyl acry lam de To a solution of 3-bronoaniline
(13.1 nmL, 120 nmol) in dichl oronethane (100 nL) and
2,6- lutidine (21 ni, 180 nmol) at QO0C'was added a
IngPhidhiatm of ci nnarmyl chloride (20 g, 120 mml) in
0] t hane (50 m) dropvvlse Thereactlon m xture
Clv{a$2dl44[0m<butomvcradmmhl)m popigtuidie- 1ayi tetlgtl imetladesiifonate

B S BSOS Bt oS P PSSR e 22

31Pineh 1 or Iﬂﬁrnet)h%@%eém WitTRYSY cMBEeY 1nrtEéjti!%&@ic@!’)iet$1§tlﬁpﬁa1ﬁﬂQ using a
it was extracted with ethyl acetate he organi ¢ phase

progedurgesinder (i the qusodaserihed fhutheetynthepir of almreledm 6ni yhe crude
m%kia?e% éd@ﬁﬁdmﬂﬁ%lgyhfr eqle;agge concentrated to dryness.
e residue was crystallize romtol uene/ hexanes to
gi ve the product as colorless solid (33.4 M5 (ESP) :
02/ 504 £ +) for G 5H12Br NO 1H NVR (DVBO-dfi) d:
—é—'@—?&’—il—b; 7.23-7.70 (m 9H); 8.07 (s, IH); 10.38
Ci§(E) rebFutyll [Bl-tfﬁbﬂﬁIi(Zihﬁiréla&efhvl)|{>13enduh—¥311%arbamate

S) - 4- Am no- 3- et hoxypi peri di n-
Ta 7ﬁne691'é}3@ﬂqupﬁo)€éﬁ(¢)n g(t-lpq.tyl OHe(Z é{qtylyutyl(dlmethyl)sﬂyl]oxy}ethyl) 3-

ﬂLh?(?b?}fejndmh ?@a&%&ﬁf dllﬁieﬁm@%af@iﬁ @gy E%t Q)ﬂorng'oBQ?f ff’étfaﬁyclr&i%ran (10
mena ¢ madc(ekineteabnvthnancenm_@ flugidd (il ln_df HIEL 2n&rmL) Wﬁsr 30 minutes
thcf et%(gt}ore?g\a/ﬂ (iu%néb%ldf l at%%‘t%} I%f)%rl‘rl%? ?ggégrrl%%) gr?%éﬁ%rﬁﬁg éwice with ethyl
athﬁ(ed driéd a%ramagnekluml\ﬁlfbﬁﬁﬁ)i conaéiﬁ‘a(eﬁ/H S-1)1ca.c gel BréiR4dbiaphy with

:nefrﬂq(rge%g At ﬁgﬁ%e&?r ! @déhdﬁhg(%rp?l}ft asa colcr;r?ess SO)iP(/i 314 mg (85%).

‘Hll@ﬁh#% cothQiedhy! h B REOHY N8 Kem, YHY X DRt 181); £.3 (th BING 2.59 (m, 2H);
2’?5”83 1'r8”§95 (m, 1H); 3.24 (m, 1H); 3.61 (m, 2H); 3.71 (m, 1H); 4.68 (m, 1H); 4.85 (m,

1H).

Intermediate 23

Cis(1) tert-butyl [1-(2- {[tert-butyl(dimethyl)silylJoxy} ethyD)-3-fluoropiperidin-4-

yl]carbamate
Cis(¥) 1-(2-{[tert-butyl(dimethyl)silyl]oxy } ethyl)-3-fluoropiperidin-4-amine (Intermediate

24, 2.8 g, 10.4 mmol) and di-tert-butyl dicarbonate (3.4 g, 15.6 mmol) were combined in
tetrahydrofuran (50 mL) at room temperature. After 90 minutes the reaction mixture was
concentrated under reduced pressure. Silica gel chromatography with hexanes/ethyl acetate
(3:2) afforded the product as a colorless oil, 3.2 g (82%).

'H-NMR (CDCls-d) 8: 0.03 (s, 6H); 0.86 (s, 9H); 1.43 (s, 9H); 1.77 (m, 2H); 2.25 (m, 1H);
2.37 (m, 1H); 2.58 (m, 2H); 2.95 (m, 1H); 3.26 (m, 1H); 3.62 (m, 1H); 3.74 (m, 2H); 4.65 (m,
1H); 4.83 (m, 1H).
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andl nternedi ate 50 fert-Butyl {(3/7?,4/?)-3-nmethoxy-
1-f2-(7-met hoxy- 2- oxoqui noxal i n-
wdagasip7wbi et hyl ] pi peri di n-4- vUcarbamate. (+) PCHGB2007/004766
enanti omer 7-Met hoxyqui noxalin-2(1 H)-one
(Internmedi ate 15, 430 ny, 2.45 mmol), 2-{trans()-4-
[ (tert-but oxycarbonyl)am no] - 3-net hoxypi peridin- 1-yl}
et hyl met hanesul fonate (I nternedi ate 51, ~0.27
mrol /mL, 2.70 nmol ), and sodi um hydride (60%in oil,
lnﬂe}&e@te % 70 nmmol ) were reacted using a procedure
the one descri bed for the synthesis of
Cis(ay eq2éférabetyBaimeliydsityllocte} qorydedrflionapipenidin4fangue by

flash chromato h L uti i, t iepnt of 15-35%
CileEbesmibengndngsl byt maBy i oyt gf dherdpineaines
yl]é%xé%’iét_@ (%fé%ﬁﬂ(}@whﬁ§ @%@g 183 rﬁrﬂo& ai })E\fﬁ'rb n#ed ihnh)MRous methanol

' Tor C22H32N4 N %DI\/ISOd) d:
(13 mp) on patpdium hydedxide1203wt. Pson gyhon (31 gp) for 24 hpyrs, they filtered

thr%lrlrg@?e&;ej anlg }Z%%c_eétr%éd éxﬁﬁer *eg%éedg)r%%rétol%%é pl%ﬁ)ﬁ&'a% aggl_orless oil,
28229 (m 4H): 3.93 (s, 3H): 4.27-4.43 (m 2H: 6.78

(d, IH: 6.96-7.06 (m 2H); 7.75 (d, IH); 8.05 (s,

IH. The m xture of enantioners was separated by

IntprRaakd 23 cal fluid chromat ography on a Chiral pak AD-H
_co|urm (250 x 2 1 mm 5 micron) eluting with an . .
Cip(g i QENZEMA I A llfat somethylisilxiloxys ethil dofluoropiperidin-4-
ylggmml ethylamine at a flowrate of 60 nmL/mn. This

gave O ng of tertbutyl { -S- nethoxy-
A 1nfiRtufe7 - oot tis(ey - Dewnyb g bemryk Adflugropiperidin-4-yl)carbamate hydrochloride

2H) =yl ).et hyl ] pi.peridi 9-4- vl e (] cmedi
L e L L
mh81) ahl c&lunt drbordate 919 4, (38/4 bl )in Beenmtithitex(t 50 mL) was heated at 60°C
ov%ir%.g %ﬁ%&%ﬁ%@gg%u@?egﬁﬁ %{d?:ba(gpggﬁ%lnéder reduced pressure. Silica
gel LIbRABBADEY &ithBlexdnS6Miiacetatst G3ﬂ? affordea Widprofuck aé habRrless oil,
enantioner). Internediate 51 2- {trans()-4-[(ter

5.2 B(]18%ycar bonyl ) ami nol - 3- met hoxypi peridin- 1-yl| ethyl

neaylAMPLe Clell, ¥Butsl [trans()-
@%gﬂh;?gr gxyet hylcgs%l- met %S{oxypi peri di n-4-yl]carbamate

(I'nternedi ate

Intermediate 26

Cis(+) benzyl benzyl(3-fluoropiperidin-4-yl)carbamate

To a solution of cis(z) tert-butyl 4-{benzyl[(benzyloxy)carbonyl]amino}-3-fluoropiperidine-
1-carboxylate (Intermediate 27, 6 g, 13.5 mmol) in dichloromethane (50 mL) at 0°C was
added 4N HCI in dioxane (6.8 mL). The reaction mixture was stirred at room temperature
overnight. The precipitate was collected by filtration to afford the product as a colorless solid,
4.4 g (86%).

MS (ESP): 343 (MH") for C20H2FN,0;

Intermediate 27

Cis(+) fert-butyl 4- {benzyl[(benzyloxy)carbonyl]amino}-3-fluoropiperidine- 1-carboxylate

To a mixture of cis(+) fert-butyl 4-(benzylamino)-3-fluoropiperidine-1-carboxylate

(Intermediate 28, 1.1 g, 3.6 mmol) in dioxane (20 mL) and saturated sodium carbonate (10
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52, 0.74 g, 2.7 mmol), triethylamne (0.53 nL, 3.78

mmol ), and net hanesul fonyl chloride (0.25 nL, 3.24
woneB)7Mer e reacted using a procedure sinlar POI/GB2007/004766

one described for the synthesis of Internedi ate 33.

The crude product was used directly in the next step

W t hout further purification.Internmediate 52

tert-Butyl [tra

ml3) ag @waads%@dedrhwl)sg Beneh e gformae (7 Gk, 34 munpl )l piddhereaction
mv%tﬁlre we@%h%’éd Litop ggoct(l) ho% nEﬁl?l%&QfeReﬁd ﬁLS‘arﬂi’ BHnk ‘%af(pfﬁﬂ?\tv@re added

nt erme br onpet hanol

and (e aﬂa@enhyerﬁseﬁamtdl )Fhe mommme(\msu GSUMQIWC? afﬂlﬂlr‘?él)'( acepse and

b d
oo P Sl B0 S AR BB Sy e
redGcddpreisiie t®givé thg prad(id) asafcoldnlesspotiducs g 689%) col orl ess

0|I 24-1.34 (m IH; 1.38 (s,
SP 1§|%&8/§0&DWH9%E§PP@§ §41.97 (m IH); 2.38 (t(

‘H%hl)m (éDZ}E- j& 1'479(9 93{)984§(1%81H)n2 0651)1 ; 1By 291 (9, 289133 (m, 4H);

3.46 (q, | H); H . Internediate
4.853mf aH); 55@(91 2H); 728 (m 10H).

rtrans() - 3- net hoxypi peridi n-4-yl 1car bamat e Benzyl

trans()-4-[(te/-/-butoxycarbonyl)am no] - 3- met hoxypi per
Infecinpdiate28car boxyl at e (Internediate 54, 0.98 g, 2.69

. 1) wa dr ogena i n_nmet.han over 10%
C‘gg)?’é’ ’(blfﬁ’g425?%'%“\4&95‘%“0&%@&5 %&foé‘? hour the
A hB@EE bR DB UL B0ARS-okbpip@Tdnet-1- bdrw@lrat@ghtemedﬁteew 8.1g, 373
filtrate was concentrated to. dryness givin

mmapdpnzyianipe(for Bhuth mpeand Shalersler sityes iy CRmmghane (150
mlé)?/\é@g’ H?led g o0°&-whh S%dl%lgl tﬁ%etdx?))oroﬂy&ﬂie z—} 14§ (5‘61 mx%b% in ﬂor@&s

2.1 1 (dd
Th¢ ngactids) mixpurg @agstgﬁ:d(amoom-qympgatlmp for m@mtesgp{} thep ﬁﬁgred
|
T I o RERE EeT R —
layé'r wes extractad bmoeywitt chcl%nmythane The combined organic phases were dried

tert-but ox am noj - 3- ' '
OVEf; xﬁ%g_ng%ure 3{1 %Wda«iogce(nfr%fteg " e(rjl t%.lcer%qo: s]s&re E}ﬁ%zrl %X%gfo%?a%graphy
w1mmkane¥\laﬁlysab‘éﬁ%r(d 20l affsrdddtheprodficttas b Bffe.vlﬂnedolhd N £®0%).
MS (ESP) 2309 (MH") for Cy7H25FN,0;

Intermediate 29

tert-Butyl 3-fluoro-4-oxopiperidine-1-carboxylate

A solution of tert-butyl 4-[(trimethylsilyl)oxy]-3,6-dihydropyridine-1(2H)-carboxylate
(Intermediate 30, 14 g, 51 mmdl) in acetonitrile (200 mL) was treated at 0°C with
SELECTFLUOR™ (20 g, 57 mmol) in portions. The reaction mixture was stirred at 0°C for
30 minutes, then diluted with ethyl acetate, washed with saturated sodium chloride, dried over
magnesium sulfate and concentrated. Silica gel chromatography with hexanes/ ethyl acetate
(3:2) afforded the product as a colorless oil, 8.1 g (72%).

'H-NMR (CDCl;-d) &: 1.48 (s, 9H); 2.56 (m, 2H); 3.22 (m, 2H); 4.18 (m, 1H); 4.45 (m, 1H);
4.72 (m, 1H).
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50 W % sol uti on of aqueous sodi um hydroxide (6 mnL)

foll owed by dinethylsulfate (0.33 nL, 3.43 mmol) and
whespr1sr i et hyl ammoni um chl ori de (catal yti c am@I/GB2007/004766

The reaction was stirred vigorously for one hour. The

reacti on was quenched with ice. The phases were

separated. The aqueous phase was re-extracted with

ethyl acetate. The conbi ned organi ¢ phases were dried
InteymediatedOum sul fate and concentrated to dryness

A amktorel efs&rtdpdtyl 4\/5((( EﬁFp)trldln&&ﬂmQ(Make) (lﬂ o8, ﬁl@lﬁgﬂ;)[\@@trlephylamme

A e, 0,55, 060 400 B SRR ol B

chlol'd)tmm&hﬁﬁﬂ;ﬁw@gq(nm 66 Ihriol . 'ﬂ}&-rBaoﬁ&m ixtuteas héat&Bat(SQ C overnight,
4. 32 2H) ; -
an(B q:ooled(tso roorl;ll) fem%erdzfitsure 6S%itu ated so 1um|blctar ronate was agd%d and the

prédud™is exrabicd en b hamyieRhReN G r&)ﬁhﬁint@ olpadic KRt Yeteddried over
e- 1l-carboxylate A m xture of ben2y

magpesity yulfpteandsoncenisgied ©xaiya Heg (9374 @f produci ap¥silost @il (o

/ )
mg'( gg“g%i’s%s Tr‘m}i} zaéhbd(lé? % ?g%?délarz %n3a%6e(m 2H);
4.783m)1H). 36.0 mmol ) in ethyl acetate/water (1:1, 100
m.) was stirred vigorously overnight. The biphasic
m xture was separated. The agueous phase was

Infeemediateamit ed | x with et hyI acetate. The combi ned

5 CH10XYyau1 d
Ad 6191'&{ | @tSSt %QJ iMR ﬂﬁinethb 7- kh‘éﬁh@ IoISt@ 1 12
fart ﬁer ur |ef| Cl:ll‘;}?l o{-g 1I-)| NVR %t\/slgz-j-g x 1. 15‘?“11“9\%)(2&l n-12H)-

yl)@ﬂwl]plpgri 11435}_cgrb4121akerﬂntgq.q}edlq_te ?&_4:[208@ @,~ﬂ7 qup&l) ipdigljoromethane
(5% ngl% édﬁ'sgé:;gd w?t}ft%ﬂ% rggce 1ma§id'_Q10 AL 5 &[‘te%gl %Hﬁr %Iﬁ?i; reaction was

cobcefrtatbd OBdrynqss 2MHhe re8idud wasl takt::H)lp m7152’/5 mktlmgol(lmchgﬁ)form (30 mL)
anfli r\}viagl{ (vgl h)saﬁ.}r%:d iOdA um blC onatff* Ig](%)lgl(tlorglI "lél}el a&luehouls lvﬁr Wﬁs repextracted
w1th71-3%1n’(w163mﬂuhhmxfafm (2] 2(3[) nhl)): Cfte dombineBlotga‘mc phases were dried over
3/.?, 41 ?2)-3-net hoxy-1.-[ 2- (7- met. hoxy.- 2- ui hoxal 1. n- |
gy SV A PRt ch 5 e s S 2 B PSR Gt product s
an®fnanti oner (Internmediate 50, 190 ng, 0.44 mol) was
reacted wth
MS !ESP [I 333 (MH ) for C17H24N4O3

Intermediate 32
tert-Butyl {(3S.4R)-3-methoxy-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-

yl}carbamate
A solution of 7-methoxyquinoxalin-2(1H)-one (Intermediate 15, 320 mg, 1.79 mmol) in dry

DMF (10 mL) was cooled in an ice bath under nitrogen and treated with sodium hydride (60%
in oil, 86 mg, 2.15 mmol). The reaction was stirred at room temperature for ~90 min. The
reaction was again cooled in an ice bath and treated with a solution of 2-{(3S,4R)-4-[(tert-
butoxycarbonyl)amino]-3-methoxypiperidin-1-yl}ethyl ~methanesulfonate in dry DMF
(Intermediate 33, ~0.20 mmol/mL, 1.97 mmol). The reaction was stirred at room

temperature overnight, then concentrated to dryness under reduced pressure. The residue was
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trifluoroacetic acid using a procedure simlar to the
one described for the synthesis of Internediate 31 to
w@ewe/ 01061 ng (quant.) of the crude product as BeET/GBR007/004766
M5 (ESP): 333 (M) for Cl7H24NAC3 Internedi ate 57
1-{2-r(4- Am no- 3- hydroxypi peridin- 1-yi]ethvU
- 7- met hoxyqui noxah n 2( | HVone. trans enantioner A
tert-Butyl {(3-hydr .
paliltlpged(bptw&x} age %S?oadléu"t‘%%al The. aqueous phase was re-extracted 2x with
ethd( Zidbaatél ) etthy | dopivRRil Sidantt- 1¢kds %Fé)adfﬁﬁeovérr #ABnesium  sulfate.
énant i oner A(IntermsdlateS 13 , 0.31 mmol) was
Chrasaategsephyi amhsitied g4l yotoa geadieat a&ﬂwé\é agelone ithbekanesrgave 420 mg
{ 78 ng (79% of the crude
(SM) Ogﬂlgéf‘g‘g@}&%ssalcﬂtl&l%sQ/O?‘lﬂsp) 319 (M) for
_ﬂwm&@ﬁhb G ;s €558 tert-Butyl

BBt 2L G T L PR DS o Bt a0

2HA 2ne-2lad @, rmjl §t6$25ﬁ8 Lmyl 2.80-2.93 (m, IH) 3 18(s 3H); 3.29 (s, 1H);

I 3- hvdr oxy-1-r2- oxoqui noxal ém
3305369 o Priger i B4 i B (0 Mo AT (ordd: 7.75
(dEﬁ? §@W of tert-butyl
It 3 [terNbutyI(dlrrethyI)S|IyI]oxy}-I-[2(7 met
hoxy 2 oxoqw noxalin-1(2 H-yl)ethyl]piperidin-4-yl}
Q& ) (Internmediate 60, 0.60 g, 1.13 nmol) in THF
S treated at QC with a sol utlon of
2- {(m’ 4R (vdraButoryaarhofiy leamine]e3 - meth®kFpifer e etiiimesulfonate

1 f
RIS T AT R T
(Inthencdidte 84 BB €lpel SmmnicAKiandri Idldhl’br@héthdneé(fz@hﬁl)eu 0Kh a/as treated

R e 9F e o aURSSDHORAR 8 .

2.300Rb e A Y A8 MhiG, PhAsS&RaNE rcsmglueqﬂsagy@&an@@df MH?n%FI |rﬁa@érﬁl The
and concentrated to. Chromat ogra]Pf y on silica

reagtiguyaequeashsd With RetasHP @ RbREhAG be gl M, pH 7). The 3queous phase was

re-extracted (1x) with dichloromethane. Ethyl acetate was added to the combined organic

phases. Dichloromethane was removed under reduced pressure leaving behind the product in
solution in ethyl acetate. This organic phase was washed with water to remove any remaining
salts. The aqueous phase was re-extracted (1x) with ethyl acetate. The combined organic
phases were dried over sodium sulfate and filtered. Dry DMF (10 mL) was added to the
filtrate. Ethyl acetate was removed under reduced pressure leaving behind the product in

DMF, which was used directly in the next step without further purification.

Intermediate 34

tert-Butyl [(3S.4R)-1-(2-hydroxvethyl)-3-methoxypiperidin-4-yl]carbamate

A solution of 2-[(3S,4R)-4-(dibenzylamino)-3-methoxypiperidin-1-yl]ethanol (Intermediate
35, 940 mg, 2.66 mmol) and di-tert-butyl dicarbonate (0.67 mL, 2.92 mmol) in methanol (100
mL) was hydrogenated over 20% palladium hydroxide on carbon (240 mg) overnight. The
reaction mixture was filtered through celite and concentrated to dryness under reduced
pressure. Chromatography on silica gel with 2-10% methanol in chloroform gave 540 mg

(74%) of the product as a colorless oil.
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0.27 g of the desired product and 0.12 g of an

O acetyl ated side product. The side product was taken
wapoosi7rvet hanol and treated with a catal ytic ap@OUGB2@7/004766

pot assi um carbonate. This was stirred at room

tenperature for one hour resulting in conplete

conversion to the alcohol. The reaction m xture was

concentrated to dryness. The residue was partitioned

_Md@ﬁ%@ﬁd@(ﬁjsl Pdtsa8huitpiioddhat 8); bll,ITSB‘éF73((BHIH)>7)2 15 (d, 2H);
2 01 s LSy RS Al S s

3.3860E 3HY;i €687 qyEd); $3b dmisul fate, filtered, and
concentrated to dryness giving an additi onal 100 ng of

the desired (79%¢total) of product. M5 (ESP) : 419
InfeMittdiateoss C21 HBONAGS6 1H NVR (DVMSO-aV) d: 1.18-1.33 (m

2[{3ER)f4(D;1b( a t') 3en piperidi H).nl'% gfm :tl)b

2.96-3. 09 (m 2H); 3.23 (dd, IH), 3.92 (s 3H); 4.32
(t, 2H); 4.67 (d, IH,; 6.62 (d, IH; 6.94-7.06 (m
anQH); 7.69-7.79 (m IH); 8.04 (s, IH. The mxture of

enanti oners was separated by supercritical fluid
chr omat ogr aphy on a Chiral pak AD-H colum (250 x 2 1
[ntm‘meﬂlamxﬁron) eluting with an isocratic gradient of

A7 H)-G- £1)2 *20E C
yl
A{Bixauer &X}érsﬁﬂzﬂlﬁf &1Bed359mméﬂro2yuﬁi$&ﬂhh nuamiel oty (2 5.5 mmol) (WO
yl)ethyl ]| pi peridi n-4-yl}carbamate, trans enanti Qner

H) -
20A5/@15 &) rheeinetiange(0.5 mis 1e‘|“91°i)n@“deNéYTfl'Fs<9ﬁ’é’Pyle%'i‘Mimi‘%(l 4 mL,
8. f'ﬂ)[ngﬁ) @8{3 trea?%wke LEribly £ P¥térmediate 7, but heating for one hour at 70°C.

oxy- 2- oxoqul noxal i n-
Clﬁ()tﬁH)Jeglbl)}eDhydll]qal gadrwidlh 574 -nydthangh b aliehiasomethapgs containing 0.25%

308 e L LR SR A s o
MSESR): 365 (MKJ) forChY RN Oy | | oxy}

s 4G PSP i a9 205 m 200 252 20

236 J\@wgﬁyml moesedgl MHR(33. 13LQ¢ Qﬁgéﬁ Boyenapdaabe 345,(md38); 3.56 (s,

t b o]
LR 3r 0 SoR7 (o b & By 0, bt e Gy S S Aa k-

1-yl)ethyl nethanesul fonate (Internediate 61, -0.27

mrol /mL, 2.70 nmol ), and sodi um hydride (60%
The enantiomers were separated by chiral chromatography on a chiral cell OJ column

(250x20 mm, 10 micron) eluting with 1:1 methanol/ ethanol and 0.1% diethylamine at 10
mL/min flow rate. The (-) isomer (Intermediate 36) cluted first followed by the (+) isomer
(Intermediate 35).

Intermediate 37

1-{2-[(3R.4S)-4-Amino-3-methoxypiperidin-1-yl]ethyl}-7-methoxyquinoxalin-2(1 /)-one

tert-Butyl {(3R,45)-3-methoxy-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-
yl}carbamate (Intermediate 38, 100 mg, 0.23 mmol) was reacted with trifluoroacetic acid
using a procedure similar to the one described for the synthesis of Intermediate 31 to give 70
mg (91%) of the crude product as an oil.

MS (ESP): 333 (MH") for C17H24N403
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inoil, 110 ng, 2.70 nmvl) were reacted using a

procedure simlar to the one described for the
waymshewss of | nternediate 32. The crude produRCT/GB2007/004766

purified by flash chronmat ography eluting with a

gradi ent of 10-25% acet one/ hexanes gi ving 600 ng (46%

of the product as an off white solid. M5 (ESP): 533

(MH) for C27H44NAOBSI 1H NWR (DMSO-dfi) d: 0.00 (s,

6H); 0.79 (s, 9H); 1.33 (s, 9H); 1.37-1.47 (m IH);
nterd2aiate (m. IH; 1.87 (t, IH; 1.95-2.07 (m IH);

(m 2H); 2.77-2.89 (m IH; 2.92- 3.02 (m
tert-Hutyl 3GRUS|-S:mdthixy- 3[23(0-metBoxyeR- émqumm(allrr%l(Qm-yhethﬂﬂmaendm 4-

[4.47-4.41 (m 2H); 6.57 (d, IH); 6.91-7.04 (m 2H):
y—kﬁ—‘]ﬁﬁ—%@, IH); 8.01 (s, IH. Internediate 61
7- Meshbk;am(o)(amr (YR Ohe @uteemymatebmyso apj 5100 mdol), 2-{(3R,4S)-4-[(tert-

bu ;%é@gﬁg%{g(ﬁﬁ% gneettlgg(yz)& l(f}( 1[%{1(3,%“%@ ( et]!:;)anesulfonailfe (Yn[germéqlate 39,

~0{3[’)trﬁﬁ1tot/mt ¥ 30dhmsh) héHd) sodludl hyarde (60% in 011 140 mg, 3.60 mmol) were
1- (2- hydr oxyet hyl ) peridin-4-_yl]carba

rea(c[thlgmggcprgqegu@glmliar@o éle ope ',zlquﬁigfq for the éjfnﬁl}qsgrﬂf dntermediate 32.
Th% 31’@1% p ucﬁwa%%)uﬁﬁg(? ?y ﬂ?sﬂ@hfﬁat@?%ﬁy lefuBRY Wit D5 A dcBBne in hexanes

were reacted using a procedure
to givaisH@mgt(é2%hef theprodess es arbef whise salide synt hesi s of

33, ]jpe ude product was used directl
m%@ﬁgtorg\?\n?ﬁ&ﬁ further d

'HOWIRE dDMAS D-alp) 3:nt .88 e dilnt £452.50€mt 1BYt Y57-1.72 (m, 1H); 2.20-2.38 (m,

S pre T PR T,

: 3&&5@7‘%)n§3&{i®e§ ,3H); 4.23-4.42 (m, 2H); 6.41 (d, 1H); 6.96-7.07 (m, 2H); 7.75
but yI (di met hyl)silyl]oxy}piperi di n- 4- yl) car bamate
(d( 1y S Ofe8ildbe 63, 1.3 g, 3.9 mml), 2-bronoet hanol

(0.36 nL, 5.1 mml ), and ethyl (diisopropyl)anine (1.0
m., 5.9 mol) were reacted using a procedure simlar
Intarntefimte3fh descri bed for the synthesis of Internediate

‘Z(ék%gé\f&er} Bu véa@l?o@zl\z%nngpg n%%x(/&igclﬂfn? q g&fethvl H@ I}1/rF1%:sulfonate

UU

te¥- Hﬁ9yl( d@BR, 4S)i)l (2£Ihydﬁ)x1et5)8) @methdad)lplpdndihi—ﬂleQrbgmtﬂ }Qntermedlate

40, Ogé 39‘grr§ni1ﬂl) tggthylamlne (6t64 m2l_l,_|)4 62 mmo)( ahd m'é)[hanesulfonyl chloride

(0.31 mL, 3.99 mmol) were reacted as described for Intermediate 33. The crude product was

used directly in the next step without further purification.

Intermediate 40

tert-Butyl [(3R.45)-1-(2-hydroxyethyl)-3-methoxypiperidin-4-yl]carbamate
2-[(3R,4S)-4-(Dibenzylamino)-3-methoxypiperidin-1-yljethanol (Intermediate 36, 3.2 g, 9.0

mmol) was reacted using a procedure similar to the one described for the synthesis of
Intermediate 34 to give 1.7 g (68%) of the product as a colorless oil.

'H NMR (DMSO-dg) 8: 1.38 (s, 9H); 1.42-1.50 (m, 1H); 1.58-1.73 (m, 1H); 2.11-2.21 (m,
2H); 2.38 (t, 2H); 2.55-2.66 (m, 1H); 2.77-2.89 (m, 1H); 3.23 (s, 3H); 3.28-3.33 (m, 1H);
3.41-3.59 (m, 3H); 4.38 (s, lH); 6.36 (d, 1H).
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IH); 2.99-3.16 (m IH); 3.32-3.47 (m 3H); 4.36 (t,
IH; 6.56 (d, IH). Internediate 63 tert-Butyl
W@ 200ansi06) - 3- {rfert-butyl (dimethyr)silyl ~| oxBGT/GB2007/004766
pi peri din-4-yl)carbamate Benzyl trans()-4-
[ (/ert-butoxycarbony |)am no] - 3-
{[tert-butyl (dimethyl)silyl] oxy}
pi peridine-1-carboxylate (Internediate 64, 1.8 g, 3.9
Inggrmiediagerdl hydr ogenated in nethanol (50 mL) over 10%
1-PR[ BAGR AN G- 3! R O AT Ly I Rty 105 BRS- | PLARRMERrirfofihe-7-
one hour. The reaction mxture was filtered through
cagwhittile. The filtrate was concentrated under reduced

t N
RS AR b ko P BEAHS o B
ylfcafamag, (Iftehmediat2 3213 B0mE,.87 hpsol)lwdBJedcsed Wikl triffiofo3cetic acid in
diélﬂémrlng%;glgz (.%igg (a? dgl_"focleggré Oszlmzl%_ %q)%ge}n(on% H;e's_gripeé 8%? Stﬁg ispgblt;hesis of
Inferafediate 31 dd)gwelmbeﬁ dail) of hé cRAB p¥duétradas on - 4- |
f ert-but oxycarbon am no]j - 3-
Mm Bk M Qiferds 42&’5@4 yl 1 oxy} pi peridine-

1-car boxyl ate A m xture of benzyl
trans()-4-[ (ter/-butoxycarbonyl)anino] - 3- hydr oxypi peri
_nm_mLB%ﬂ.)oxyl ate (Intermsd| ate 55, 2.0 g, 5.7 mml)

ylyvasbasta rred at roomtenper atur e. under nltrogen

B G RRTP SD ATHAE 45 PR 0 . =
{ (S, YR f(tethBt&&@chﬁyl)ihmﬁﬂ mahomcbeudmsluj'h‘} ahg anﬂethanesulfonate

concentr at.ed ro raphy on.silica ge
OGS0 08 e 7 RS- 199 %] 110 me,
2. Ed" %nﬂﬂ)o@léi@ trea@ﬁ:d%s&@'a%rb&ﬂﬁre%ﬂhilﬁ to tlié Meédﬂﬂg@f& the Synthesis of
0. 80 }—% 1.27- m 10H)

Ingérguetiate 32 F?%{nomaoog@psms 52 s%—hmmi Hsgh gepraneh g giving 370
m% Kg%ﬁ)%f@% p?o&ét ;{ern o%i}'a/hltedsoﬁg 5.14 (m 2H) 6.68 (d,

. Internediate 65
M&(E&)[ANAGMMB f@f@wﬂmblx@pl peri dm |-yl | et hyU 7- net hoxyqu

'] AR Ed,) 89 19855, ok 2192151 (m, 1H); 1.57-1.71 (m, 1H); 2.18-2.40 (m,
2H): 2.56 (t, 2H); 2.65-2.76 (m, 1H); 2.78-2.90 (m, 1H); 3.18 (s, 3H); 3.27 (s, 1H); 3.58
(s, 1H); 4.30-4.46 (m, 2H); 6.37 (d, lH); 6.78 (d, 1H); 7.66 (dd, 1H); 7.91 (d, 1H); 8.01
(d, 1H); 8.09 (s, 1H).

Intermediate 43
1-{2-[(3R.45)-4-Amino-3-methoxypiperidin-1-yl]ethyl}-2-0x0-1,2-dihydroquinoline-7-

carbonitrile

tert-Butyl {(3R,45)-1-[2-(7-cyano-2-oxoquinolin-1 (2H)-y))ethyl]-3-methoxypiperidin-4-
yl}carbamate (Intermediate 44, 320 mg, 0.75 mmol) was reacted with trifluoroacetic acid
using a procedure similar to the one described for the synthesis of Intermediate 31 to give
250 mg (quant.) of the crude product as an oil.

MS (ESP): 327 (MH") for C1gH2,N40;
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enanti omer B tert-Butyl {3-hydroxy-

1-[2-(7-met hoxy-2-oxoqui noxalin- 1(2H)-yl)ethyl]
wEr@eniwsn- 4-yl} carbamate trans enanti omer B PCT/GB2007/004766

(Intermediate 59, 130 ng, 0.31 nmol) was reacted with

trifluoroacetic acid using a procedure simlar to the

one described for the synthesis of Internediate 31 to

ive 84 ng (85% of the crude product as an off white
l_n&@ﬂﬂms'ﬁ(Esp) : 319 (MH) for C 6H22NAO3 I nternedi ate
ter@-@utvl {(3R 4S)— 1-[2-(7-cyano-2-oxoquinolin-1(2H)-yl)ethyl]-3-methoxypiperidin-4-
3- HvdT 0XYy- Z- 0X0- 1, 2, 3, 4-t et rahvdr oqui nol'1 ne- /- car boni t

XJE@&Q_EEhyI 3- (4-cyano- 2- ni trophenyl ) - 2- oxopr opanoat e

Y L T

m@ldﬁgmpenrdlp@}r)tl}darlﬂmatehﬂntermbdma&a \4&346(]1 a1z, $t98r mewl)f ard fotassium

exSf oPand drmont ol O B e RL350 £ Bl Oy nivosen 0
tirfRRP QA sbluBbn 613tr13ut’g99m ¥iasricdAd 8 Gh 1AL il BepisteU0.DONLI 0003 mmol), 4,5-

portions (6 over 1 hour. After a further 1 .
bigtdipheny pbosphingl8H- dmst yisantbaned b3 fi | BBat i dHOSwaskarel),  and

m%ﬁg%f% le%&rélzt ‘g&:}dﬁbaﬂ%&é 6 ess%%OSarﬁgloStvé}@Qghed( Zﬁlel-r)uxture was

re to give the product
deg@s@ beambstarsidi af ro@n Wﬂ@gﬂdﬂ@ﬁ% 30 van> Thg ouRtukS waESFDassed once

m%;e 316:%'\{?” egf 8z0t) @'%N%% . é_’ﬁ/mi&%@?rgg&fgtep&%’ erdo igo roduct.

Mg, tﬂiﬁﬂ)yc}7 uas chloﬁdélS(l@mpLzhﬁ inl Chepfing,s,0.90H)uL, 0.003 mmol), 4,5-
blsidlyhe{ngfpﬁb%thu?) 8,?&1met%ylxarﬁh§g| no( gt rlfll(g),r OpIOD B i I?ﬁmol) and

tn&dl%e@yhéfg{e%wn@ﬂllﬂanﬁ‘dﬂm Q@)r (?QHg t0.0058mmbl) IS a8BMANTTHRFBction was
To & solution of tert

stl{rpd pgin que@yglﬁgesg.lt@gogl gq)rﬁpque rq:op\(egswn to product. The reaction was diluted
w1m) dl}flld))l%h{wak ’[1' L0 'pﬂfs'é' QNa%hedy lv}tﬁ‘ VaRATBHE o lge'bﬁ'snﬁhase was
nte § 0.72 mml) In

enant | oner nmediate 6
reﬁktcdwtadrhrmithwanuowmthme) , leva@nmwéwrgamdnhams oecedriasd over sodium

suﬁl’c%;e ané concex)ltra\{\él:dt or(l)rlnﬁggrlaﬁhya& Liﬁga Eeqt\ﬂth 2-@?5% %@e%ﬂeolﬂ hexanes
gave 320 mg (76%) of the product as a yellow solid.

MS (ESP): 427 (MH") for Cy3H;30N4O4

'H NMR (DMSO-dg) 8: 1.33-1.41 (m, 9H); 1.42-1.50 (m, 1H); 1.56-1.73 (m, 1H); 2.17-
2.41 (m, 2H); 2.57 (t, 2H); 2.64-2.76 (m, 1H); 2.78-2.91 (m, 1H); 3.13-3.22 (m, 3H); 3.25-
3.30 (m, 1H); 3.52-3.66 (m, 1H); 4.29-4.44 (m, 2H); 6.38 (d, 1H); 6.79 (d, 1H); 7.65 (dd,
1H); 7.92 (d, 1H); 8.01 (d, 1H); 8.09 (d, 1H).

Intermediate 45
tert-Butyl {(3R.48)-1-[2-(7-bromo-2-oxoquinolin-1(2H)-yDethyl]-3-methoxypiperidin-4-

yl}carbamate
7-Bromoquinolin-2(1H)-one (Intermediate 46, 450 mg, 2.00 mmol), 2-{(3R,45)-4-[(tert-

butoxycarbonyl)amino]-3-methoxypiperidin-1-yl}ethyl methanesulfonate (Intermediate 39,
~0.23 mmol/mL, 2.30 mmol), and sodium hydride (60% in oil, 100 mg, 2.61 mmol) were
reacted using a procedure similar to the one described for the synthesis of Intermediate 32.

The crude product was purified by flash chromatography eluting with a gradient of 15-30%
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m xture was allowed to warmto roomtenperature. TLC
reveal ed cl ean but inconpl eteconversion after ~ 30 mn
w@ 1®8meshanol / di chl or onet hane cont ai ni ng 0. 5%PENGBR0ANV4766
hydroxi de as eluent). Another 4 niL of trifluoroacetic

acid was added. After 30 m n the reaction was
concentrated to dryness. The crude residue was
partitioned between 15% net hanol / di chl or onet hane and

acgsantelin Avwdesgiving A bne &# Pohefits progist acaredlighiheed
gééﬁ“t&%/ i@h(wdfgf&% ﬁrl\%@t urat ed sodi um car bonat e
i on. e

ers were separ ated. The aqueous phase
'HIRGIR (@M 1deicd: e d. 3ax Mi (tnh 915%1nzt?,thamoh,/ e hl.59-0.a8 t(mahd); 2.20-

The conbjn nj se r diu
235l s, 7t LA Ea B BarBana B El B 5B Gy 326
1. &P 191? 0%, 5@@%8¢qu &gmqél{@tzfgs 60 @ 1H); 1\564 &ﬁFfHP 345 (dd, 1H);
é{ or Internmedi ate 68 tert-Buty
|(dy B 7-TBvafotn-1600ddil k! .- | (2
FD yl)ethvn-3-fl uoropi peridin-4-yl |carbamate, trans
enantioner A A solution of

In@rmxediate 46- di hydr oqui nol i ne-7-carbonitrile
&l nt ernedi 2..500 ngy, 2.94 nmmol) in dry DMF (10 ni)
lé%@@’f-‘@f—egﬁ%t)—%c with sodi um hydride (60%in oil,
(Z%M(mron&pﬁ&ymm)bl)enyﬁomylannge vﬂn;termemmd 42nd 6t lge 53 mmol) and
reacti on wa Jre om t re for 90 n. o
Slupg L EROE Pl BoltEe0 G PR ) S phrentfaBh L) at sorC
bathl @ab&dturd foh ode $16ﬁ1Ut Tﬁ?enre@étlo% thix8ie 4} cooled to room temperature and
4-[ (tert-butoxycarbonyl

AT ErRG Tt RS R T
anﬁ WAL NRE Wit& £ ethyPackBitd WQivethe crddSgrodhtR by sllg'hfly Gfo)évn solid in a

. The reaction was stirred at roomtenpera
m@meer miitghthe rninos\geodaciehbroapauinpkin- aﬁf@wn? 100" %L)S &.150(70% This
t Ly
LR AL Py | THERALE GEHET T e s ) o
65% |f<srame hofii. | Tl mac;noanmxomn wmcw,ledet!b nonmvtamgerature and poured onto

1ce Qrat o &‘11 h1¥eu8{1]hzed a th S\éﬁl b%r g }actggl ?h ?/%cetate
"ol &? |f1u exanes ave ﬂ) 6 ?t %H

(360111'@) fwa@hed ®1tl§ <bhnei, drinI oNhRo(dﬁmB@lﬁhte) and qmpmntrﬁted&e 21V43he crude

mi “]6% og’ 2 brgxl‘%)- -cél L%r{cg]lg\e (aﬁJ‘d; q-éso?n%ézgégrgg%olﬁ%) Fpﬁz EmSIZt_ure was
takbn2ip-ift dfthlok etk (160 B0), (troatel MithGsilTed gel¢~ 20 g), filtered and the filter

cake was washed with dichloromethane. Filtrate and wash were combined and concentrated.

The residue was crystallized from toluene/ hexanes (~70 mL, 1:1) to provide pure 7-bromo-2-
chloroquinoline, 3.74 g as a colorless solid mp 113 °C.

'H-NMR (DMSO-d¢) 8: 7.63 (d, J 8.4 Hz, 1H); 7.81 (dd, J 8.4, 1.6 Hz, 1H); 8.03 (d, J 8.4
Hz, 1H); 8.18 (d,J 1.6 Hz, 1H); 8.48(d, J 8.4 Hz, 1H).

MS (ESP): 242/244/246 (MH") for CoHsBrCIN

This chloride was heated in SM HCI (100 mL) and dioxane (10 mL) for 1 hour at reflux. It
was cooled, filtered and washed with water to give the title compound, 2.89 g, as a colorless
solid, mp 295°C.

MS (ESP): 224.13/226.13 (MH") for CoH¢BINO

'"H-NMR (DMSO-d¢) 8: 6.51 (d, J 9.6 Hz, 1H); 7.32(dd, J 8.6, 1.6 Hz, 1H); 7.46(d,J 1.6
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IH; 6.99 (d, IH; 7.66 (dd, IH; 7.91 (d, IH; 8.01
(d, ITH; 8.09 (s, IH. M (ESP): 415 (MH) for
w@E2RBRA7EN O3] nt er redi ate 69 2- PCT/GB2007/004766
{4-[(ter?-But oxycarbonyl)amn nol - 3-fl uoropi peri di n-
1-yl| ethyl nethanesul fonate, trans enantiomer A A
sol ution of tert-butyl
[ 3-fluoro-1-(2-hydroxyet hyl) pi peridin-4 {carbanate
Hz tHhs7-ehtshi B & 11);( 7. i@é.féﬁ éH)roll&()@rSg Hy 62 mmol)
in dry dichloronmethane (50 nL) at 00C was treated with
triethylamne (1.5 nL, 10.7 mmol) foll owed by
Inteembgineesty] f onyl chloride (0.71 i, 9.15 nmol). After
5 H on 3 ,]enched wi th potassi um
: ' 7). The aqueous phase was
To@(stonla@heﬁ 3Qi’ﬂ@ﬁodMnltn|a (m ¢ Lo poreinkA) . dlcﬂildryxlnethmt(aﬁ@nmaand 2,6-

i (Bl FLAAED #ahGoud BRESEdnetvhal FARHERRIE N & 120

miRS1P G ichlofork@hdh | (SN nill) BbpWike. aTRE adaBtionl Mixdur® rv@h@rhlllﬁwed to reach
phase was washed with water to renpbve any renaini

rogyp [tarRperafie apg gtereqsisfopﬂé@@rsmgwas«sql@sa@hea&1@&%48§Iywhpwhate buffer
ehigt Ji ni RRtakE Was FeinSbd under
(B AT B oot Ty 75 nRiag™ eRORRERAE IR, Hense
rechxdctbpte$sgretdmé if wast qxaa@ed withpthybasetatet & hameganisabossavasrysashed with
deDr [{ng
e S QRS AR NP obo ARG chitelifed o dryness
Thfe mesﬁdme twap dtyisfallizad from.tolherteéhex@oésad give Ghef mroducBast oplorless solid (33.4
{)é | uoro-1-(2-hvdroxyet hyDpi peri di n-4-yl ] carbamat e.
Ahs enantiomer A To a sol ution of benzyl
M_bml B62/Bd)4J@JIH+)Ifon(@r5HMBfmyet hyl ) pi perl d| n- 4 yI ] car ba
te, trans enantioner 5 er nedi at e 3
'HeNbR (OMS@ it 79 B BH L R4 c zgd%(ﬁrdiﬂ)adp s, Ty
hydr oxi de on carbon (1.5 g). The reaction was stirred
under an at nosphere of hydrogen overnight. TLC

Intepmediata& onpl et e di sappearance of starting material
L EELLARSAL AR IS A0, BBl e AR 4

terfrBaafl e 3 S)k3- dlethbey-ﬂ {DA(T-pethdkg-ardxoqenexalid-1 Rty ethiy]]giperidin-4-
and stirred.und ni trogen,f

1 festaleBat B SRR dlmsRadRaE dar o me P, DG geacied wit

trifliérodRAE &Y @Bcribed for Intermediate 31 to give 140 mg (93%) of the crude product as

an oil.

MS (ESP): 333 (MH") for C;7H24N405

Intermediate 49

tert-Butyl {(3S,45)-3-methoxy-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-

yl}carbamate, (-) trans enantiomer

and
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m xture was filtered through celite. The filtrate was

concentrated to dryness and subjected to
w@ boosieoegr aphy on silica gel eluting with a gradG8ai07/004766

of 0-5% et hanol / di chl or onet hane fol |l owed by an

i socratic gradient of 5% nethanol /di chl or onet hane

cont ai ni ng 0. 25% amoni um hydroxide to give 2.86 ¢

(75% of the product as a yellow oil. 1H NVR (DVMSO-d )

d ppm 1.29-1.45 (m HH); 1.65-1.79 (m IH); 1.93-2.08
%@;%238- 2.46 (m 2H); 2.69-2.79 (m |H);

(m IH; 3.47 (q, 2H); 4.26 (m |H 4.44 (t

tert-Biityl 6389 Rj-d;mdthdxyt Inf2e(/rmethoxye?- ngmnxahn 1(2H)- vl)ethvllp(lperldln 4-
benzyl - f| uor I 2- hvdroxyethyl)plperldln 4-yl I-carb
y—kﬁ%;g?ﬁe(, “(%uranse Ciuw (%m:‘r A and Internedi ate 72 Benzyl
7- mgﬁaw@{naxaﬂinmq[m dne( Zardifeaiatet1By 43@i mer 2.db nmehol)] Rearabs()-4-
te, trans enantioner B A solu

[(’et’ éP‘F‘S’@(&’PSbP@H”}?BH‘i‘QJI’ﬁ meterpireridip-1- élg?tgg‘ydr of uran [AeNjanesulfonate
(Inzém?edme ?L(ﬁzﬁﬂiﬁlol/nﬁ\@é mﬁﬁel)t Qldt §o@fﬂl§ﬂ £ydriae 8% in oil, 110 mg,
benzyl [I- (2 -{[fert- buf yi (di methyi)silyl]oxy}lethyl)- 3-
2.70| el peprerepreit husing p prasedierainslar tmﬂlepn%éwan d7for thg synthesis of
ineméfind S50 Dhe el BRABIXCL TSR ol e LroBbuofliphy Shfie win o
grasltemt pEUS-BHfr aoptendidigraneT e givie OO meg (#9So)t dfethe c@gmedmv@ure of the
. wWith water. The m xture was extracted
p“(%luigﬁa ?rh(i%lwg %02199 and washed with brine. The organic
M$(ESPe: A3agMEH) fod CrBsNLrdi um sul fate and concentrat ed

R S P L i UL TRLPEOOBL 1 5. 1
2. 0? (t, ﬁﬁ% 2. 6%'(& Q@b@@o((hl )1119l @Dsﬂ3 0b- (B 11’:1%1 3. b17'])3;18](rr51H) 3.22-

3.29.(my4H3, 2@3(($n3 1—|)4*2 344118(1(1,@ )2I-¢)78 @l 9@)(%9217%6 (I_H%leﬁ 7.75 (d,
t 50 (m IH): 5.06 (m 2H); 7.15 (m [H);
1y’ 8 6310 3uif, (m 8H): 7.36 (m IH. MS (ESP) : 387. 25
(MH) for C22H27FN2G3 The racemi c m xture was
Thggtﬁﬁgt?%%q %g?t?omﬁr% iawﬁa(si lp%l[()anrg Cb0|olsup(eic ?29 fél(l)lﬁ i clﬂmlatagraphy on a
Chiralp3k diDeHheplunani26e x 2Trrams 5 @fieroh) ehmiarg with an isocratic gradient of 20%

O

isopropanol/0.1% dimethylethylamine at a flow rate of 60 mL/min. This gave 190 mg of tert-
butyl {(3S,4S)-3-methoxy-1-[2-(7-methoxy-2-0xoquinoxalin-1(2H)-yl)ethyl]piperidin-4-
yl} carbamate (Intermediate 49) (first eluting compound, (-) trans enantiomer) and 190 mg of
tert-butyl {(3R,4R)-3-methoxy-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-

yl}carbamate (Intermediate 50) (second eluting compound, (+) trans enantiomer).

Intermediate 51

2-{trans(%)-4-[(tert-Butoxycarbonyl)amino]-3-methoxypiperidin-1-yl}ethyl methanesulfonate

tert-Butyl [trans(+)-1-(2-hydroxyethyl)-3-methoxypiperidin-4-yl]carbamate (Intermediate
52, 0.74 g, 2.7 mmol), tricthylamine (0.53 mL, 3.78 mmol), and methanesulfonyl chloride
(0.25 mL, 3.24 mmol) were reacted using a procedure similar to the one described for the
synthesis of Intermediate 33. The crude product was used directly in the next step without

further purification.
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(Internediate 71) was eluted first, followed by trans
enantioner B (Internediate 72). The chiral purity

w@ emsngioan anal yti cal nmethod equi val ent to t hePCT/GB2007/004766
preparative nmethod descri bed above) was determ ned to
be >98% e.e. for both enantioners. Internediate 73
Trans () benzyl benzyl- 1-(2-
{rfert-butvKdi methvDsilylioxy}

_@[mm%fluoropl peri di n- 4- yII carbamate A mixture of

' | oride
ter( B[ltye [tf@dﬂ%&n&ﬁoxyﬁlpgﬁdlg# ﬁ]baﬂaaﬂiﬁﬁl()ntermedlate 53, 1 1 g, 4 8 mmol)
r onoet hoxyfj tert-buty]dj méj hyl si | ane Sﬁﬁﬁg
2- lﬁﬁxﬁpgtha&qb 0Adanbihy- %Mﬂ%%eﬂ(‘ﬂ ngogopyg)gm@le )mlr ﬂ 2 mmol) were

rea%fé@tugﬂgtarﬁrJ)(%d&r@erﬁﬂa)r t§VEe o€ atRAbd PRI shMhedidst! Iv€ermediate 7 to

hours. “The reaction m xture cooled to room tenperature
glwwﬁﬁé%)pfﬁﬁ@@duﬁ‘cﬁélﬁcp’@d%@d pressure to near

1 e S I h c t
H%%ﬁj@?\% %’3&% F‘Mj 134 3 }ﬂjb 1“§896§ %}% 163 2%?:7 é&\ SR £52-1.97 (m,
1HYy R &€ (92HY; amﬁ(d,nm;ut.ﬁmasmdmprmm(csrm)ecﬁ 4&(@321{) 4.39 (t, 1H);

regulgﬁd pressure. Chromatography on silica with 10%
6.78ddtdNe i n hexanes gave the product as oil (8.9 g,

84% . 1H NWR (chloroformd® d ppm 0.04 - 0.07 (s,

6H); 0.77 - 0.88 (s, 9H); 1.58 - 1.74 (m 2H); 2.05 -

rmediatgSHH) . 2,44 - 2.58 (m 2H); 2.69 - 2.84 (m

vpipefdin 4S lcgﬂlﬂhmat% 44 - 4.59 (m 3H);
. 7.34 (m 2H). M
Be(1585Iﬁ)ans(+)501(t&8b1(thk#b)1rbbmyl)a@!ﬁﬂ¥5 -hEN2 G Gieritlint-d Foxdubix plate
rans Y 0
(hﬁsmsﬂlits HodF B é;?é?’?‘ﬂ']) W25 byArogenred R ehiel PO sy E0 % PAC
4(-)YPm & @biidl pressire. t AR Hohr the Fdactio Mixture was filtered through celite.
{l enzyl [ (benz on ) car bonyl am n

The |ﬁl}é%waw@1tﬁa d 1o diypess giving GO &)ﬁé&eﬂ%‘“?@s apglaglgss oil.
1 )s. 11 d r t S
Hgghélg\g%%r [cg)esn 1c I 10%1{59 : T\/I1 :3%”1 42(@9 9%') 1 gg ((pqggv\%\q }n(_dd’ tH);

2.7$62.38 (mcdlh)) 2Tme. &ZO(InutlHa,nZ\%ér@ %8|(no Wi ft b4 éfZil (mf Fi); 36 (s, 3H);
6&@@1% )SO|Id was filtered, and the filter cake
h diethyl ether to give the nono
hydrochl oride salt of the product (10. 1 g, 95%. 1H

INI\/R&_OVIS dfi) d ppm 1.68 (m IH); 2.00 - 2.1 5 (m
—fﬂlé&'gﬁeﬁ“ edigted ()1 H); 3.18 (m -

Benzyl trans(+)-4-[(tert-butoxycarbonyl)amino]-3-methoxypiperidine-1-carboxylate

Benzyl trans(+)-4-[(tert-butoxycarbonyl)amino]-3-hydroxypiperidine-1-carboxylate
(Intermediate 55, 1.0 g, 2.86 mmol) was suspended in 10 mL of toluene and treated with a
50 wt% solution of aqueous sodium hydroxide (6 mL) followed by dimethylsulfate (0.33 mL,
3.43 mmol) and benzyl triethylammonium chloride (catalytic amount). The reaction was
stirred vigorously for one hour. The reaction was quenched with ice. The phases were

~ separated. The aqueous phase was re-extracted with ethyl acetate. The combined organic
phases were dried over sodium sulfate and concentrated to dryness. Chromatography on
silica gel with 25-50% acetone in hexanes gave 0.78 g (78%) of the product as a colorless oil.
MS (ESP): 365 (MH") for CsH2sN,0s

'H NMR (DMSO-dq) 8: 0.55-0.68 (m, 10H); 1.04-1.19 (m, 1H); 2.17-2.46 (m, 2H); 2.55-
2.64 (m, 2H); 2.67-2.80 (m, 1H); 2.85-3.07 (m, 1H); 3.10-3.31 (m, 1H); 4.09 (s, 3H); 4.32.

106



IH; 3.34 (m 2H); 3.50(m IH); 4.34-4.49 (m 2H);
4.65 (m IH); 5.02 (s, IH; 5.14 (d, J=19.40 Hz, 2H);
wQ@2®8/071961 30 (m 8H); 7.32 (m 2H). M5 (ESP) :PGH8B1®7/004766
(MH) for C20H23FN2Q2 Internediate 75 Trans ()
fert-butyl-4- {benzvir(benzyl oxy)carbonv pani no)
-3-fl uoropi peridi ne- 1-carboxylate To a sol ution of
trans () tert-butyl
(s,@DpeAz e rtimdbl).3- f | uor opi peri di ne-1 -carboxyl at e
(Internediate 76, 10.3 g, 33.4 mmol ) in 1, 4-di oxane
(100 nL) and sodium carbonate (5.31 g, 50.1 mmol) in
IntezinediateX® nl) was added benzyl chl orof ormate (5.89 ni,
t CO

41. 8 I_ (dro 4oy . I ‘. .Hvaal Id Lo
A Hﬁu{e%@%ﬁﬁﬂuﬂ s(‘lt)ulr ﬁnfﬁ@-% ylaﬁﬁ FiREERRY- [ 24186k iste (WEY 2005/066176,
dryness and diluted with éth acetate. The organic

3.(pbae) mawhwdistaecbuil iicathenate (aA . bi-? mamol) pechsadiyng ficarpepate (3.0

[ um ul f na l i %\
o SR LRV 150 sy Wi o, e
blpih'.hﬁc 5mgt;uré9v¢a@ sepmste(iESﬂa): aquRAS pliBe (\wwe mitragted B®®y1ﬂf byl acctate.
Th%z(gx?a Ergcl}lzo%aé% ars_&s \%grlﬁ;)d’r%&oorggr} d 1unr Eﬁ%ntez algbéc?tﬁgxglgatc%d'_po; dryness
givih 4.23¢ BE-the Prod(en) asZaH):oloﬂesé&o(ldi Thisl Matdrial @) psed. Wihout further
(d, =16 Hz., IH); 5.18 (s, 2H): 7.20 - 7.34 (m 10H).
pufiffediofedi ate 76 Trans () fert-butyl

‘H(ﬁtly&{ii_ﬁi L]PS%) 13t 3opRPiper i sH.ne: kmC@ﬂPOHIf}ts@ (Ehem) 2.60-
& conpo was prepared as descri bed ue B.
2.%Aa(m, Nigl)] 2.82-2:88 (m) 1HNed 1 5-3R8rm, 2Hp 9B74- 1@6 (IEOBH’)a 231&1‘»3 % 6m, 1H);

S0 1 S PSEF A N SRRl £ o, 1.7

2.73 (m IH,; 3.18 (m IH; 3.31 (m IH; 346(m

(LH: 3.60-3.80 (m 3H); 4.39 (m IH); 7.20-7.38 (m
M“ € medi ate 77

1-k2-{(3R A)-AN hifi0-3- rﬁétu@{v@ﬁieﬂ&m 10y 1Tethyi y 7 Ineiittoxly duidoxatin R ObfHepne

ui_ noxal 1 n- 2(| one, %
tert-Butyl {(3R, 4R) -3-me hoxy-l -[2- (7 methoxy-2-oxoquinoxalin-1(2 H)-yl)ethyl]piperidin-4-

yl}carbamate, (+) trans enantiomer ([ntermedlate 50, 190 mg, 0.44 mmol) was reacted with
trifluoroacetic acid using a procedure similar to the one described for the synthesis of
Intermediate 31 to give 150 mg (quant.) of the crude product as an oil.

MS (ESP): 333 (MH") for C17H24N:O;3

Intermediate 57

1-{2-[(4-Amino-3-hydroxypiperidin- 1-yl]ethyl}-7-methoxyquinoxalin-2(1 H)-one, trans

enantiomer A _

tert-Butyl {(3-hydroxy-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-
yl}carbamate, trans enantiomer A (Intermediate 58, 130 mg, 0.31 mmol) was reacted with
trifluoroacetic acid as described for Intermediate 31 to give 78 mg (79%) of the crude
product as an oil.

MS (ESP): 319 (MH") for C;6H22N403
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enantionmer A tert-Butyl {3-fluoro-
1-[2-(7-met hoxy- 2- oxoqui noxal i n-
wagasip7wbi et hyl | pi peridin-4- yl} carbanate, trBeEGB2007/004766
enantioner A (Internediate 78, 0.30 g, 0.71 mol ) was
reacted wth trifluoroacetic acid using a procedure
simlar to the one described for the synthesis of
Intermediate 67 to give 0.25 g of the crude product as
_'&nmml_lwﬂs (ESP) : 321 ( M) for C16H2| FNAQ2

[ JU
vl}lchrbvmitteltmnlslemnnemmdAn 4- vaar barrate, trans enanti oner
A 7- Met hoxyqui noxal i n-2(1 H)-one (Internedi ate 15,
0.52 g, 2.95 mol ), 2-{4-[(tertbutoxycarbonyl)
and@m no] - 3-fl uoropi peridin-1-yl} ethyl nethanesulfonate,
trans enantioner A (Internmediate 69, -0.38 mol /ni,
3.82 mmol ), and sodium hydride (60%in oil, 153 ng,

InferRedididdg) were reacted using a procedure simlar to
—‘t‘h__e one aescrl bed for the. synt heS| S of Intermedl ate

ggl}Jchbglga/f’ea&aE{s%‘&F@ %xanes gave 0 83 g (67%ofthe
te solid. 1H NVR (DMSO-d d ppm
A %S(ﬁﬁtoil 161)5 (m—blit)]ll-l){lrags(:s)éé :{_[tc&@bvéuyi(dllkﬁd)hyl)gll)()hxﬁ} 192 Trmethoxy-2-
3
ox q’;gu’noxglng-%(Z(-é-yY)gﬁ&ﬂ})laer?}ﬁ ﬁ A}scalibr(a[{n 'f '_?dt%n}eé?a(tﬁ] g‘ﬁl—l) Tg() g, 1.13

mm8l) ATHF @ﬁ) rﬁm) W&k‘ﬂrez}@d eﬁg(c Idf$ lalptutiBn B8 tefrabut) lapnnddbium fluoride in
+ ar IEFNANA I nternedi ate 79

THfe" {@34[ 27l 3hS rshom s TARA. 4L POTLIETAE (g2 hours, then

coheeRerftbd Y H%bﬂs%'déﬁl%dt]ﬁe@%fr&@tﬁbt THe€rudel @ﬁﬁu@%@tﬂk@ﬁnﬁb in ethyl

B tert-Butyl {l-[2-(7-cyano-2-oxoquinolin-
ac¢tey Thetorgan]c. phasg W@)"r wmhp@a Miltd) water. 3T hecagp ése WasgRgxtracted 3
tinfed %E %%racﬁa{el dinRd Srdadic C&a;&g vbre QanZoJEP RbdiutSifate and
reacte uoroacetlc a using a procedure

cosdenirhted to Clirbmatogmpliesrtsilitregt! fith Ot 16 neylmnpleisidichisfromethane gave
0. ij]t G ddesue% p6rgdutc ad 0.F2 %'o%%n%-%et}glﬁgd Gt %Fodﬂ&? dﬂﬁét sidtS product

was taken up in methanol and treated with a catalytic amount of potassium carbonate. This
was stirred at room temperature for one hour resulting in complete conversion to the alcohol.
The reaction mixture was concentrated to dryness. The residue was partitioned between
aqueous potassium phosphate buffer (pH = 7) and ethyl acetate. The aqueous phase was re-
extracted 2x with ethyl acetate. The combined organic phases were dried over sodium sulfate,
filtered, and concentrated to dryness giving an additional 100 mg of the desired (79% total) of
product.

MS (ESP): 419 (MH") for C21H3oN4Os

'"H NMR (DMSO-dg) 8: 1.18-1.33 (m, 1H); 1.38 (s, 9H); 1.63-1.77 (m, 1H); 1.86 (t, IH);
1.97 (t, 1H); 2.54-2.64 (m, 2H); 2.80-2.93 (m, 1H); 2.96-3.09 (m, 2H); 3.23 (dd, [H); 3.92
(s, 3H); 4.32 (t, 2H); 4.67 (d, 1H); 6.62 (d, 1H); 6.94-7.06 (m, 2H); 7.69-7.79 (m, 1H);
8.04 (s, 1H).

The mixture of enantiomers was separated by supercritical fluid chromatography on a

Chiralpak AD-H column (250 x 21 mm, 5 micron) eluting with an isocratic gradient of 25%
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M5 (ESP): 315 (M#) for C17H1I9FN4O I nternedi ate 80

tert-Butyl {l-r2-(7-cvano-2-oxoquinolin-1(2 H-v
we@edwsn7ef | uor opi peri di n-4-vU carbamat e, transPCT/GB2007/004766

enanti omer B 2- Oxo-1, 2-di hydroqui noline-7-carbonitrile

(Internmediate 5, 0.50 g, 2.94 mmol),

2-{4-[(tertbutoxycarbonyl)

am no] - 3-fl uoropi peridin-l-yl} eth met hanesul f onat e
isapraparo LRI dinentiailetisy lpmine af BN steo mLGmss Thivseyi O, mé of tert-
bugll 3% h%{qg 1- \kﬁe‘@'fj rr%ﬁﬁi)'x%l L1 ﬁﬁ@{lh&%hﬁ QE&%) eﬁfyl]plpéétﬁn%l}carbamate

re reac ng a proceduré siml
trahk enaphemere’s (;hlttlwdiaie 58 Hastsjwingesangiogfer)| and d 3 oot tht@r t-butyl {(3-

e TR T AT Bl g,
enPiitde¢e B (&&eﬁﬂediitﬁsmet:@dsehitmg endofn&JP) : 415 (M) for
C22H27FNAC8 1H NVR (DMBO-dfi) d ppm 1.25-1.43 (m
HH): 1.67-1.78 (m IH); 2.04-2.17 (m 2H); 2.57- 2.68
ln(&meaid}esoZ 80- 2 89 (m IH) 3.25-3.32 (m |
% : Sa 1H); 6.78 (
ter{tdButyll [{-p_ransvi- 66 [tqﬂﬂbtﬂ_@lme yBsil 2
e 81 2-
! & iin 4! Ecwwgrrrgﬁy%am no | -3-fl uoropiperidin--
7- muwxﬁ;uhwamzmmw (hamatediate YA @pahdl mel), B(trans(*)-4-[(fert-
tert

bwyfaﬂefawéammelﬂHifaﬁd&%ﬁdﬂww gy rpsridinT oRrlXhat e,

métﬁﬁﬁ&l@ﬁﬁ@(ln@éﬁfedﬁté EFL@Qﬁﬁiﬂh@lﬁrﬁL 8270 Iﬁmel)gandﬁo&iﬁm hydride (60%
), triethylamne (1.5 ni, 107mm|?

inygit HAres ) aﬁredr:iwa%i pog APregedurg sy aﬁfﬂ)tlhi ofgdescribed for the

sy%ﬁ@&§ bt hidfiafe 3. OBRINR peddiLd vids p‘hﬁﬁ&h@y 30150} cﬂﬁﬁ’fﬁfdg%ﬂy

or the synthesis of Internediate 69. The crude
elymgdvithta gradient o8 40-35 Yocrgetbye/ harands él%@(@%ﬂ&ﬁ‘%)ﬂﬁ thgtproduct as an
4? L#?&rhdpun fication.Internmediate 82 tert-Butyl
37FT ot o- | -(2 hvdr oxyet hyl ) pi peri di n-4-yl | car bamat e,
MS(BRR): ezae(mmorfmcmeln@ﬁl

benz 0:1 [ yet arba.
'SP RNISQA SR oD (eSO R E A PE 48! 1YYy R0 10
1. m)liH)ZQ%VQﬁhH?dl 9RO XHY €2.9512 68 (RPPHY; B 57- g}39 @ndi); 2.92-
3.02 (m, 1H); 3.11 (s, 1H); 3.30 — 3.40 (m, 1H); 3.89 (s, 3H); 4.17-4.41 (m, 2H); 6.57 (d,
1H); 6.91-7.04 (m, 2H); 7.72 (d, 1H); 8.01 (s, 1H).

Intermediate 61

2-(trans(+)-4-[(tert-Butoxycarbonyl)amino]-3-{[zert-butyl( dimethyl)silvl]oxv} piperidin-1-

vhethyl methanesulfonate

tert-Butyl [trans(+)-3-{[fert-butyl(dimethyl)silylJoxy} -1-(2-hydroxyethyl)piperidin-4-
ylJcarbamate (Intermediate 62, 1.0 g, 2.7 mmol), triethylamine (0.52 mL, 3.74 mmol), and
methanesulfonyl chloride (0.25 mL, 3.21 mmol) were reacted using a procedure similar to the
one described for the synthesis of Intermediate 33. The crude product was used directly in

the next step without further purification.
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butyl dicarbonate (3.5 g, 15.8 nmol) were reacted

using a procedure simlar to the one described for the
washewss of | nternmediate 70. Chronmat ography PCI/&BR10CA04766

gel eluting with 10% net hanol (0. 1% amoni um

hydroxi de) in ethyl acetate gave 2.9 g (76 % of

product as an oil. ITHNW (CDA 3) d ppm1.36-1.55 (m

10H) : 2.02-2.31 (m 3H); 2.52-2.64 (m 2H: 2.72- 2.82

—&Bém——%e 63 09-3.20 (m IH); 3.60 (t, 3H); 4.31 (m
teilt @utvlf'tr%(-l-()@ ([} ot S BRI G B o3 - 1-(2-hydroxyethylpiperidin-4-
A no- d fT Uor opl per! dirn-T-yITet hvlF /- met NoXyqu.

y_llgmbszEn 2(1 -one, trans enantioner B tert-Butyl

te -?321%1 %6;{15%&)# [feétbuéﬂf}gnﬁtﬁ%l)sﬂyﬁ 3§i_pgro ﬁlﬁ 4 eyrl)cPrbgmgte
(Ieanédinems, B3 g N9 ety 2 drém&4hanol @36GnL,G. M8mdhpind Was
reacted with trifl uoroacetbc acid using a procedu

etlygligqipopronyhamine (blanldePmBlaY ForeagiFeuiiEt preesiregfmilar to the one
debdHoRl f@dmeastyﬁthés?‘ is snn%rmdme’i uggloé 1.9 :%g?‘g%h@déaﬁé@&o&&t.

. an oi | SP) . 1 (M) for
5840 $03(;S¢61-&1t0ﬂ9 E3H) dgﬁ%ds 9H); 1.39 (dd, 1H); 1.46-1.58

b 3F 7 TR PR R AL s wan: p7age o 250200,

1 FBnamoLH neefm,B HY;: BBR13ci7y (gL BHaxaB6 (t; B); GTﬁ6-(d[]H‘I).
(Internmediate 15, 0.52 g, 2.95 nmol),
2-{4-[{tertbut oxycarbonyl)

In&dFniediatead63 | uor opi peridin-1-yl} ethyl nethanesul f onat e,
trans,l enanti oner B (I nter nedi ate 81, _-O 38 rerI/m_

+-3 Cl 11.‘: P Wiy 10 :‘IM‘

. TR I htre 8@?“{1 ﬁ}*’ﬁ*r‘/%‘bﬁlj\f‘%}o

pifiddidirehir- m‘ﬁtx@'gﬂteaﬂhge;mndmtd 64;& &ggl 3. 9vninfolpwey h}dir@’ehated in methanol
0-50%

SRR SeP o B8, 315 S o o . T

reAefioi2BikiddOd ad Il 1tDIYR tﬁr@h@pcéift& ) The (filt¥hte Jvad Tohcehfrate@under reduced

HH); 1.64-1. H)y; 2.04- 2.61-
pres|;|l)1re togive 1.3 g (quanns of the product as a colorlesrsnsohcrl)

'H NMR (DMSO-dg) §: 0.00 (s, 6H); 0.80 (s, 9H); 1.20-1.30 (m, 1H); 1.33 (s, 9H); 1.53
(d, H); 2.15 (dd, 1H); 2.23-2.39 (m, 1H); 2.74 (d, 1H); 2.88 (dd, 1H); 3.20 — 3.30 (m,
2H); 4.08 (s, H); 6.58 (d, 1H).

Intermediate 64

Benzyl trans(+)-4-[(tert-butoxycarbonyl)amino]-3- {[fert-butyl(dimethyl)silylJoxy} piperidine-

1-carboxylate

A mixture of benzyl trans(+)-4-[(tert-butoxycarbonyl)amino]-3-hydroxypiperidine-1-
carboxylate (Intermediate 55, 2.0 g, 5.7 mmol), imidazole (0.58 g, 8.6 mmol) and tert-
butyl(chloro)dimethylsilane (1.0 g, 6.9 mmol) in DMF (15 mL) was stirred at room
temperature under nitrogen overnight. Water (50 mL) was added to the reaction and the
mixture was extracted 2x with ether. The combined organic phases were dried over sodium
sulfate and concentrated to dryness. Chromatograpily on silica gel with 10-25% acetone in
hexanes giving 1.8 g (69%) of the product as a colorless solid.

'H NMR (DMSO-dg) : 0.00 (s, 6H); 0.80 (s, 9H); 1.27-1.41 (m, 10H); 1.61-1.72 (m, 1H);
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2.71 (m 2H); 2.84 (d, IH,; 3.25-3.33 (m IH,; 3.92
(s, 3H; 4.27-4.43 (m 2H); 4.28 (m |H);16.94-7.05
w@ gos@Hpe1 7. 75 (d, 1H); 8.04 (s, IH. Internmed,@/eBA®7/004766
| -(2-[(3/7?,4/7?)-4-Am no- 3- met hoxypi peridin-1-yl]ethyl}
- 2-0x0-1, 2-di hydroqui noIine-7- carbonitrile A
solution of t rt-butyl {(3 ,4

(7-cyano- 2- ox qU| noI in )
> Yk 7 e 390 SRR b 63 0 1 S0 G 2t
1HYD 7 29.756 @shy). i n dichloronmet hane (30 nl) was treated
W th trlfluoroacetlc acid (10 nL). After 1 hour,. the
reaction was concentrated to dryness. The resi due was

I“Ie%gﬁlli § n 15% et hanol in chloroform (30 ni) and

h sat ur at ed SOdI um bi car bonat e sol ut| on. The

en%l um,car bonat solutl on andre extract ed w th 15%
‘#&[—H%'%llchl oroform (3 x 30 nL). The conbi ned organic

tezﬁlBaSﬁé $3-hpdroxyh i[M7-meerox3mdixuqmmﬂaﬁmﬂ emnd)ethyticent r at ed
t 240 f
PRS- Eae 397 ERNTTOP CSTPORAELS Hobrmbd-3f gmol) was

redefed! RIth 'tﬁﬂﬁéfbacetlc acid usmg a procedure similar to the one described for the
[?.4]/ 2V -1 2- (7-cvano oxoaui nol i n- U2H) - vhet hvH 3-m

SY'@‘é?ﬁmfr!Pvémeﬁam%wwea%w&?@ ahte cride Pf?éld?té‘? an gif white foam.
Mﬂzﬂ%b M 16H22N4
(7-cvand- 2- oxoqul nol i n-1(2H) -yl ) et hyl ] - 3- met hoxyp

|per| din-4- yllcarbamate A mixture of r -butyl
- met hoxypi peri di n-4-yl] carbamate
{“%E%QG ate 53, 0.63 g, 2.7 nmol) and
3-Bydrzoy-2-ok@- dﬁ)@tdm*ah\}drbqtmwdhnhw:arhommﬂel i ne-7-carbonitri

A TR el I Bl 1 0
witieL oy evakacnt | S s, i
oG Sk ) A R SRAPEI SRS B

infeR@CkindEral@Swas raised to 65°C. Iron (3.3 kg) was added to the solution in portions (6

x 0.5 kg) over 1 hour. After a further 1 hour the product was isolated by filtration, washed
sequentially with water (3 x 25L) and ethanol (29 L) and dried under reduced pressure to give
the product as a beige solid, 3.07 kg (66%).

Mp > 250°C

MS (ESP): 189 (MH") for C;oHgN,0» |

"H-NMR (DMSO-de) & ppm: 2.90 — 3.20 (m, 2H); 4.10 — 4.20 (m, 1H); 5.65 (d, 1H) 7.15 (s,
1H) 7.35 — 7.45 (m, 2H); 10.38 (s, 1H). '

Interinediate 67

1-{2-[-4- Amino-3-fluoropiperidin-1-yl]ethyi}-2-oxo0-1,2-dihydroquinoline-7-carbonitrile

trans enantiomer A

To a solution of tert-butyl {1-[2-(7-cyano-2-oxoquinolin-1(2H)-yl)ethyl]-3-fluoropiperidin-4-
yl}carbamate, trans enantiomer A (Intermediate 68, 0.30 g, 0.72 mmol) in dichloromethane
(20 mL), was added trifluoroacetic acid (4 mL) with cooling in an ice bath. The reaction

mixture was allowed to warm to room temperature. TLC revealed clean but incomplete
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filtered through celite, and the filtrate was
concentrated in vacuo. The crude residue was

w@20sitiooned bet ween et hyl acetate and sat ur at BCI/GB2007/004766
aqueous sodi um bi carbonate. The | ayers were separated
and the aqueous phase was re-extracted once with ethyl
acetate. The conbi ned organi ¢ phases were dried over
sodiumsul fate, filtered, and concentrated jn

copwession efieromraibogrimshiye onctiral/dighigemefliang contaming, 5 gmmonium

hyhr%xhl@&@ ﬁ%ng aV/@nthe?‘h QlL( (ﬁ‘ztrﬁlu&foaeehg aElﬁc\%m &d@@.xwfeﬁ 39fmm the

e product H3
redgdivbh (v@NB@n(dgtrdtefj gm dryt]_esg_g The]_crgq;: (emdup |-\yas g_art:gtwn@g between 15%

iy pfiogphd? s sobidh ool Pl % eqh Tptase was

adjusied t&@pH5~ 10 3v1f1155a(united kddiurB.cadonat8 s@0tigmm Thdayer8 . w&fte separated.

Thr(zfqilue%y ; liaAé% gv%s _rq;glitr‘;rléteé? (Wﬁ&l) lIS"iﬂ fnzgl %g/dtcﬁlel)rcirﬂ%haﬁn?ah g[qlg 'combined
or%’r]ﬂ%t pHaSesOler AABL bPsrRoGiunasul SR Aftéred thnl o ated t@dryness giving
iral pak AD columm (20 x 250 mm 10 mcron) with an

0.30pefrthe ?réd@l?raé*r%ﬁ% angil 800 hexanes, 20% 1: 1

M0 {5 G, 190l ethyl amne at a flow rate of
_[837 IYR/hjr?ls glév]g OK%S g of tert-butyl {(3

,4/?)-I-[2 (7- cyano-2-oxoquinolin-I(2

‘“Ea -&%%@/I ] - 3- net hoxypi peridi n-4-yl} carbamate
ate 86, second eluting peak, (+) isoner) and

re)-BRRY1 §1-62-(T-eyahe Beixphuif¢1gh | @H)-y1)dthy1P-3¢foropieridip-4-y(} carbamate,
2% uji.nolip-1(2 H)-yl)ethyl]-3-nmethoxypiperidin-4-yl}
—8%?‘%&}4%?1%&% nternedi ate 87, first eluting peak, (-)
Ai@ﬁmieﬁ)of tnk@ﬂnadhﬁi@qlﬁﬁalﬁeMPboﬂﬁrﬁle @neembdibte 5, 500 mg, 2.94

12d| N |ne7c itrile To
ol 0 9 DM VR kRS Feel P Fy Buiis G s ki 153 me
3. 9080 | Codfihg ek hafbval @nd the rédotion Gvas &hrrdd Mbﬂl tériperature for 90

acetonitrile (230 rTL? was added caoncentrate

mify dihe EeActon wasagath qopleddn an jop bathang trealed éVrlthf SHB{B‘P“ of A BRAR)-
4- Q(%?%Jtéﬁgarg&ﬁﬁ')'aﬁi%g@Q‘ldﬁ?(ﬁ)lﬁ‘eﬁhlnep-&@ ShPy fihdihakdPfonate, trans

ave 16 the product” as a col orl ess

engsicrubt o (I@termeyhamg@ Wil Ehmme¥mbs 3By dryi MME; The reaction
wzpsugtlrIedCﬁt }0891 te%e‘a'r:u‘?g) )ovem?gm’,. MNAS qnﬁe‘%he@ RN Rer (100 mL) and

extracted with ethyl acetate (200 mL). The organic layer was washed with brine, dried over

sodium sulfate, filtered, and concentrated in vacuo. Chromatography on silica gel with a
gradient of 10-50% acetone in hexanes gave 680 mg (56%) of the product as an off white
solid. |

'H NMR (DMSO-dq) & ppm: 1.25-1.43 (m, 11H); 1.67-1.78 (m, 1H); 2.04-2.17 (m, 2H); 2.57-
2.68 (m, 2H); 2.80-2.89 (m, 1H); 3.25-3.32 (m, 1H); 4.27-4.47 (m, 2H); 4.30 (m, 1H) 6.78 (d,
1H); 6.99 (d, 1H); 7.66 (dd, 1H); 7.91 (d, 1H); 8.01 (d, 1H); 8.09 (s, 1H).

MS (ESP): 415 (MH") for C2,H27FN4O;
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1H NV\R (DMSO- (I PPm 5.25 - 5.38 (m 2H); 6.82 (d,
IH; 7.67 (d, IH; 7.95 (d, IH; 802 - 8.14 (m 2H);
w@®2%4/071961 74 (m | H). Internediate 89 PCT/GB2007/004766
| - (2, 2-Di et hoxyet hyl ) - 2- oxo- 1. 2- di hydr oqui nol i ne-7-car
bonitrile A m xture of
2- 0x0-1, 2-di hydroqui nol i ne-7-carbonitrile
(Internmediate 5, 35.0 g, 201 nmol),
2-brono-1,1-di ethoxyet hane (44.1 nL, 281 mmol) and
bonate (78.5 g, 241 nmol) in dry NWP (200
Inf¢ eéﬁm @rl rred at 70 OC overnight. The reactl on
2- fi-Kiewrr Butoasardbhyd jaeuinoi 3t fuonegiparidg Lyethy! mediaresul fonate ol
with butyl acetate (2x 350 rTL) The combi ned orgam c
%%@%—éere filtered through celite and washed with
A Wablafiod | ¥f 1 7&+-bitl) . [3Tfh\ﬁ)rb-llt(ylhyameyéih}d)mldhll—@yl]Mmate, trans

concentrated to 140 a dilu 2 o
engtiomepd (Iptexmpdiate W, 0 T s By PitploSem et ML) at 0°C
wadashed with RiellsPmhfxanse miQ 1017 m%l)sfoﬂé\)/&i %@tlﬁﬁ&%for@ﬁ chloride

t he product as a colorless solid after P/EIS whi ch

O-Fhsnludeld mmoRo A fier JStmigr th deactipl wes gpenc pytassiyyy phosphate
bufflé/xl\leié)l 15[@ r7)C ﬁ!é" é%l p]'lla_ke é)g'\ﬁgd fynl:é w‘#th?dqgﬁlor%m%@lane Ethyl
acetatBQNa(schdde-l)q the, cbﬁlb(xted qrga)mc ’ghag@s (Blchlop:gmetl’yanszw(sdemoved under

recHg}'%%Prﬁ%sallreaﬁezéw%@ﬁmcp thg%rc(dqm lll '5'2)1’ut1§n i]nsetByISacgtgte.( I"Phlsl ch%amc phase

wz{swasﬁ&jSkzﬁiV@akﬂimmr&vm)hmmimmltdi the dquebliephaydwas re-extracted

(#)éy-vy%%( %{l}yéiic%_a?%?fgr o m«fcgor§§mg )VQ?FSS zveaextglaebi: %V(%f S(hdium sulfate and
ﬁlﬂelfeatFD P EMTyidsr;&) Wk hadadpionde iftlirate.4-Ethy Jacaxatoavast emoved under
nter nedl at e

was rea

requcpd PissTsR leaying bslep‘a “I‘fsl?rﬂﬁlcé“bP%Fed%]?‘g‘ %’an’i‘%eé U 41%3-‘/ in the
e \Gepittiut Reded RirifitlifonSynt hesis of Internediate 85 to

give 0.24 g of the crude product as an oil. M5 (ESP):
© 327 (MH) for Cl8H22NAQ2 |Internediate 91 CIS(+)

fjm no- 3 fluoropiperidin-1-yl)ethyll-7-nmethox

I—ngglz'ro'x%lérn'-z | H)-one. 2
tert-Butyl [3- ﬂuoro 1-(2-hydroxyethyl)piperidin-4-yl]carbamate, trans enantiomer A

To a solution of benzyl benzyl[3-fluoro-1-(2-hydroxyethyl)piperidin-4-yl]carbamate, trans
enantiomer A (Intermediate 71, 5.6 g, 14.5 mmol) in ethanol (100 mL) was added 20%
palladium hydroxide on carbon (1.5 g). The reaction was stirred under an atmosphere of
hydrogen overnight. TLC revealed complete disappearance of starting material (15%
methanol/dichloromethane containing 0.5% ammonium hydroxide as eluent). The reaction
mixture was then treated with di-fert-butyl dicarbonate (4.0 mL, 17.4 mmol) and stirred under
nitrogen for 1 hour. TLC revealed complete disappearance of starting material. The reaction
mixture was filtered through celite. The filtrate was concentrated to dryness and subjected to
chromatography on silica gel eluting with a gradient of 0-5% methanol/dichloromethane
followed by an isocratic gradient of 5% methanol/dichloromethane containing 0.25%
ammonium hydroxide to give 2.86 g (75%) of the product as a yellow oil.

'H NMR (DMSO-d¢) § ppm: 1.29-1.45 (m, 11H); 1.65-1.79 (m, 1H); 1.93-2.08 (m, 2H); 2.38-
2.46 (m, 2H); 2.69-2.79 (m, 1H); 3.10-3.21 (m, 1H); 3.47 (q, 2H); 4.26 (m, 1H) 4.44 (t, 1H);
6.99 (d, 1H).
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trifluoroacetic acid salt To a solution of cis()
tert-butyl

w@ 3e0BloTosD- | - [ 2- ( 7- met hoxy- 2- oxoqui noxal i n-1 ( 2P¢#H/6B2007/004766
yi ) et hyl ] pi peridin-4-yl}carbamate (Internediate 92,
222 ng, 0.53 mmol ), in chloroform (10 nL) at 00C, was
added 30% trifluoroacetic acid in chloroform (6 nL).
After 3 hours at roomtenperature the solvent was
renmoved under reduced pressure, providing the title

Infe 2R &g&dn whi ch was used in the next step w thout

—puri on. The title conpound may be present in the
Behgyl dyeurfyl-£3- filero1r@fHydrexmethliniperidin-4ty Hegrbamafgs tragsgmantiozger A
(MH) for G 6H2i FNAO Internmediate 92 Cis() tert-butyl
{3-fluoro-I|-r2-(7-methoxy-2-oxoqui noxalin-1(2
andtl) - yl ) et hvppi peri di n-4- v carbamate
7- Met hoxyqui noxal i n-2(1 H)-one (Internediate 15, 181
ng, 1 mmol) and cis()
Interirédiatd 2 t but oxycar bonyl ) am no] - 3-f | uor opi peridin-1-y

et nethanesulfonate Interned ate 21 ~ 1 |
Byl be ,. ridy arba g, kran on)nerB

A gﬁﬁﬁ{n' dt %irat) laHﬁ%n%fﬁ‘flh@&ieSn @Bctrahﬂfr@ﬁlfﬁﬂ‘ilﬁt 21. ?%L 21.3 mmol) was

Chr omat ograp on silica exanes
addaslet dbe (ttznsa) (grhv ebapyl rrgbe(@’lhl%z %wadqylatl(dagethyléseivl]%y}ethyl) -3-

fluQrop ;E:gg)n( yﬁ’%ﬁs %M?@gte e }iﬁz%@\%oﬁ i 1r§2 .Qgggf(d?ﬁ)furan (20

mIZ)H) 0°G. The fohgtiohH)as aBowqd torwarinkfy roodn tﬁmp(:mnuret #f)d stigred 4or one hour.

Th%sli?lf%(}_gnwa? 't_ﬁgl c%%dit@@;c %P %uéq %P}r% a‘tfi? Tg%h‘li)?thp{: was extracted
with &h}?l.aé&ﬁt):-aﬁéi Avislied-vaith l,iiﬁ'itet‘l ORhepirgamid phiase was giédedvey kbdium sulfate
-4- et hyl - 2- oxo- 1, 2- droqui nol i ne-7-carboni t
ang PPF‘F%B%S%B@%%’C%F% pgﬂé’f é/Tg?‘g’“E?ﬁ‘f%"%th (°§ sifida with 46% acetone in
hex#hes Five[u?e rédey 8d\ir dit (SR d) Th%3- oxoqui nol in-1(2
FD et - 3- nethoxypkperldln 4- car bamat e

o RO 00161 Gty 2050 R0t O AH; 274
| t t

o%‘é u%i%??%’?é‘f? 385, 53 BhINE D5 UL, .80 @B 4D (P 506
(m, 2H); 7.15 (m, 1H); 7.20 - 731(m 8H); 7.36 (m, 1H).

MS (ESP): 387.25 (MH") for C2;H37FN,0;

1 >

The racemic mixture was separated on a Chiralpak AD column (500 x 20 mm, 20micron)
with ethanol/ methanol (1:1), containing 0.1% diethyl amine. Trans enantiomer A
(Intermediate 71) was eluted first, followed by trans enantiomer B (Intermediate 72). The
chiral purity (using an analytical method equivalent to the preparative method described

above) was determined to be >98% e.e. for both enantiomers.

Intermediate 73

Trans (£) benzyl benzyl-1-(2- {[tert-butyl(dimethyl)silylJoxy} ethyl)-3-fluoropiperidin-4-

yl]lcarbamate
A mixture of trans () benzyl benzyl(3-fluoropiperidin-4-yl)carbamate hydrochloride

(Intermediate 74, 7.98 g, 21.1 mmol), (2-bromoethoxy)-tert-butyldimethylsilane (6.85 g,

27.5 mrhol) and cesium carbonate (17.9 g, 55.0 mmol) in acetonitrile (60 mL) was heated to
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Internmediate 91, providing the title conpound. The
title conpound may be present in the formof a bis

wa edoBlouwspacetic acid salt. M5 (ESP): 341 ( MH)CT/GB2007/004766
C 9H24NAQ2 Internediate 94 fert-Butyl |(3/7?,45
r)y-1-r2-(7-cyano-4-nethyl - 2- oxoqui nolin-I(2
H) -yl )ethyl 1- 3- net hoxypi peri di n-4-vU carbamate To a
sol ution of

604z fat thvglve hoosso The Peadiidnymiixdieraicaoledl e rqong saninsrrture jaheé Cel\ﬁ.entrated

ol Gy SLSPERH7R Bl ) 04 e

wasliedavity dwaters ahdMbrig20 Thel proanis pitiske dvas attied novey diDd'iidm sulfate and

col b iRt B e R B P SOt e
gave the BRdAcv)as il (£.9 erddomt oxycar bonyl )
am no] - 3- net hoxypi peri di n- I-y } e nmet hanesul f onat e

'HOWMRe(chioriform=d 3 & ppup 0ot §.07 s, s \93797 L08R iy 188 - 174 (m,
2%905“‘?26 %‘HI)OQ A7 S G, %%@n%gb{ sz%d%qml ght At LH): 3.65 (s,

omte wat er
2[—E))<t1f4&et4e39 BB § |1tr(aszm t h1 3 2AB GmoRtd; Hake(m, PHY.

NS S SHFSTy VAP g Crer st sl fare e

hexanes/ethyl acetate (3:2) afforded 360 ng of a 3:1
m xture of the title conmpound and the O al kyl ati on
Intermediate Th 5 (ESP): 441 (M) for
TrhR 4 ERENNIDE idvEB TR kiR ri@ -4y carbamate hydrochloride
(+)I- [2-(4-am no- 3- fluoroplperldln [-yl)ethyll-4-
cﬁ;abmpnz i higams ol nderiRBYY - dodkerry ?({ltqnnrlw)cafbonyﬂammo} -3-

ﬂu% dpEdeH?anqC&monl@&' gnéﬁhkdlges'@ b&5stg bl%@’lnmol) in dichloromethane

/-cyano- 4- hyl - -oxqu|noI|n-I(

(0L bt BChyds pddedtiydoree pideridedil Mt in-digghyl ethar. 56, 4mele 56.5 mmol). The
SO@Jllnt & aggﬁév%deto %ﬁt fo% gge HS%r. OI’h@ %oﬁ@%g ﬁﬂ@r@d I8 (fﬁeeﬁlltéfﬁc&ltk washed

T "dofoacet ¢ acl usrng ure S|m
widndiet gt begivé e ntone hy@mtﬂiemle?oabbf thapedoedi Gt g, Tlok o

ive th rude prqd ) ¢ n
"R DR Gl o i, R 2 F0% 25 06 Ik ERERERRICS 18 o
LEHC3B4ga, di); MSsd(ESith);: 4.329.40 Wit dH); 0!(65th3 HiRL);FNGEs, 1H); 5.14 (d,
J=19.40 Hz, 2H); 7.15 — 7.30 (m, 8H); 7.32 (m, 2H).

MS (ESP): 343.19 (MH") for CaoH23FN,0,

Intermediate 75

Trans (&) fert-butyl-4- {benzyl[(benzyloxy)carbonyl]amino}-3-fluoropiperidine- 1 -carboxylate

To a solution of trans (%) fert-butyl (4-benzylamino)-3-fluoropiperidine-1-carboxylate
(Intermediate 76, 10.3 g, 33.4 mmol) in 1,4-dioxane (100 mL) and sodium carbonate (5.31
g, 50.1 mmol) in water (20 mL) was added benzyl chloroformate (5.89 mL, 41.8 mmol)
dropwise at 0°C. The mixture was allowed to warm to room temperature and stirred for two
hours. The reaction mixture was then concentrated to near dryness and diluted with ethyl
acetate. The organic phase was washed with water and brine, then dried over sodium sulfate.
Chromatography on silica with 20% ethyl acetate in hexanes gave the product as a solid (12.5
g, 94%).

MS (ESP): 343.18 (MH" minus BOC) for C2sH31FN>O4
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Internmediate 96 Cis(+) fert-butyl
{I-f2-(7-cvano-4-net hyl - 2- oxoqui nolin-1(2
waodreoglywshyl | - 3-f | uor opi peri di n-4- vUcar banat ePQDGB2007/004766
m xture of
4- et hyl - 2- oxo- 1, 2-di hydr oqui nol i ne-7-carbonitrile (V.
N. Gogte, S.B. Kulkarni and B.D. Tilak, Indi an Journal
» of Chemistry, 15B . 769-773 (197&) g350 @2
M&db@dd&&mu@h@gemolﬂﬁs RHE hEd 7 b blrlu%(nqg\ ); 2.59-

0 I 0 T, S r
A R
2H)47 2{)t—€7r.3zb(mt,cmm:ar bonyl )

am no] - 3-fl uoropi peridin-1-yl} ethyl methanesul fonate
(Internediate 21, ~1.9 mml) in DVF was then added at
InfPfmedilfe7¢ €action m xture was stirred overni ght at

roomterrpera1 and was then ((jil I ut ed Wi h wat er and
1 1 L S ROXN _e The

Thgftﬂl@@bﬁa ﬁiﬁhrv@a‘é gﬁepx&%a 8 @Jsbﬁ&d%y%m@%ﬁl Neit ¢l £12L #1eanChem.,
concent at ed [ica chr omat ography with

19A2,42n 208X 189 hn@@erﬁcrem(ei theyeimf f or ded 269 nmg (33% of

L@@ﬁé% oL A5 g'?,e @7 1M8 (§ BR)) 179 ‘(‘&?1}&)’}"#98 &Rmy; 2.73

(mliﬂlg- £.(SGnAR); 43NN OHB- T 4aiem,dpi)p 860880 (m, 3H); 4.39 (m, 1H);
1- t hyl) - 2-oxo- 1, 2-di hydroqui nol i ne-7-
7-%’&%5%)&?‘1%1)} e, trifluoroacetic acid salt tert-Butyl
(3S,4R)- 1-(2-(7-cyano-2-oxoqui nol i n-
1(2H) -yl ) ethyl)-3-fl uoropi peridin-4- ylcarbamte
_(ﬂ_mﬂlﬂ&%ﬁate 98, 0.5 g, 1.21 nmol) was reacted with
1- ¥t L A LR doipGdifl 1 U 091127 RlcRfoR fillifoxalilD d124)-0h8, ke
one described Tor the synthesis of I'nternmediate 91 to

engintiomerde crude product in quantitative yield, which

LEFT (Y L ma
B SSRGSl A SRRy
yl Sﬁfﬁamaﬁﬁrﬁtﬁ$ﬁantloﬁﬂ:5A((Mﬂel)méthate @8,70-A0E XD thmpl wae chagied with

cvano-.2 [ i N

m?lt“fﬂ')‘ce)}f jl(‘é@ ﬁvpé gfocc%)uil ucr)lrﬁu pté er}e ne ¢ 2scr1f) (f(t%ggl %‘#dé&w of
Intermediate 67 to give 0.25 g of the crude product as an oil.
MS QESP! 321 (MH+) for C16H21FN402

Intermediate 78

tert-Butyl {3-fluoro-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-

vl}carbamate, trans enantiomer A

7-Methoxyquinoxalin-2(1H)-one (Intermediate 15, 0.52 g, 2.95 mmol), 2-{4-[(tert-

butoxycarbonyl)amino]-3-fluoropiperidin-1-yl}ethyl methanesulfonate, trans enantiomer A
(Intermediate 69, ~0.38 mmol/mL, 3.82 mmol), and sodium hydride (60% in oil, 153 mg,
3.82 mmol) were reacted using a procedure similar to the one described for the synthesis of
Intermediate 68. Chromatography on silica gel with a gradient of 10-50% acetone in
hexanes gave 0.83 g (67%) of the product as an off white solid.

'H NMR (DMSO-d¢) & ppm: 1.23-1.45 (m, 11H); 1.64-1.80 (m, 1H); 2.04-2.19 (m, 2H); 2.61-
2.71 (m, 2H); 2.84 (d, 1H); 3.25-3.33 (m, 1H); 3.92 (s, 3H); 4.27-4.43 (m, 2H); 4.28 (m, 1H);
16.94-7.05 (m, 3H); 7.75 (d, 1H); 8.04 (s, 1H). '
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A m xture of 2-oxo-1|,2-di hydroqui noline-7-carbonitrile
(Internmediate 5, 0.5 g, 2.94 mmol) and 60 wt. % sodi um
whyasiotmwei n mineral oil (0.176 g, 4.41 mmol) i PCDVB2{03004766
nm.) was stirred at roomtenperature under nitrogen for
1fhour. The solution was cooled to O OC and a sol ution

0

2-((3S,4R) -4-(tert-but oxycarbonyl am no) - 3- f| uor opi peri
_ﬁlﬁﬁiﬂlﬂ\ﬁfél)fmqréizbm&ul fonate (Internediate 99, 1

g, 2.94 mol) in DVF (10 nL) was added. The reaction

m xture was stirred overnight at roomtenperature. The
Infeemediaty797i xt ure was diluted with water and extracted
o -Caron'tnle trans

enﬁngn@ygpor at ed Si I i ca gel chr ormt ogr aphy (O% 75%
“ethyl acetate in hexanes) affaor e title ¢ oynd
ter&@ué'lt ahl- Qoq7rcd'anq32-gsocgm(oilgo)§2H)r)g qyﬁ ﬂB%rgpleemgn-g-yﬂ]carbamate
Mntloll}@ éﬁ%rmé@l&e(%)ﬂf@ 0. 702 AR R acted with trifluoroacetic -

I nt ernedi at e
ac@-ys{gs, nm;cedme( ml@n Bubo ey dasprihed) fantha syntBesiy elokngprmsdiate 67 to
gifll d12§p$é(fthe 2@5{?&%&%5}?&}” fonate The title conpound

MQMR)ISI(MI{)@H@&H@EN@Q di met hyl si |yl oxy) et hyl) - 3-
fl uoropi peridin-4-amne (Internmediate 100) using a
procedure simlar to the one described for the

nﬁexﬁkhﬁsdsl) of Internediate 21 from I nter nedi ate 24. NS
(StP) % ‘

tery

traqpérﬁﬁflbﬁéﬂ’g4 am ne A soI uti onof benzyl
QSSS AR) -T-(2-(tert-butyl di nethyl silyl ox 3eth¥ {)
2-Owpil 3 hmrwumohw cxpanile (Intermeadiate 56080 g0 42%01) i rer

bug&y?ﬁ ln}mfof] 3 %B%HJGH&I%QOy ?@tﬂylvﬁéthgﬂégﬁl@&ﬁ&attﬁ% Qiantiomer B

on car bon (110% vat ed 0374g) under
(lmtormednaqsr&lss%& nanolmlera $?empml)aﬂm sodire (60%nig oil, 153 mg,

3.2%22 %ﬁoﬁ?%er@r%k%ﬁ%s\p%? eréeﬁ&rré%%lu? '&95& ng fsdpedBr &he synthesis of

ne and sol ve was evapor ate reduce
Inperesdiate 68.0 Ghrboathgtaphy tont shlg:acgmpmﬂnd ggdlam i 10-6@4, acetone in

e b i S R, o
MEB(B&P)( M5 @HY) far. GEHLAN,BH) ;

'H NMR (DMSO-de) 5 ppm: 1.25-1.43 (m, 11H); 1.67-1.78 (m, 1H); 2.04-2.17 (m, 2H); 2.57-
2.68 (m, 2H); 2.80-2.89 (m, 1H); 3.25-3.32 (m, 1H); 4.27-4.47 (m, 2H); 4.30 (m, 1H); 6.78
(d, 1H); 6.99 (d, LH); 7.66 (dd, 1H); 7.91 (d, 1H); 8.01 (d, 1H); 8.09 (s, 1H).

Intermediate 81

2- {4-[(tert-Butoxycarbonyl)amino]-3-fluoropiperidin-1-yl}ethyl methanesulfonate, trans
enantiomer B

tert-Butyl  [3-fluoro-1-(2-hydroxyethyl)piperidin-4-yl]carbamate, trans enantiomer B
(Intermediate 82, 2.0 g, 7.62 mmol), tricthylamine (1.5 mL, 10.7 mmol), and
methanesulfonyl chloride (0.71 mL, 9.15 mmol) were reacted using a procedure similar to the
one described for the synthesis of Intermediate 69. The crude product was used directly in

the next step without further purification.
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2.81 (m 2H); 3.15 (m IH,; 3.74 (m 2H); 4.57 (m
IH). Internediate 101 Benzyl (3S, 4R)-
wa2qo840t®st - but yl di net hyl si |l yl oxy PCT/GB2007/004766
)ethyl ') -3-fl uoropiperidin-4-ylcarbamate To a stirred
m xture of benzyl
(3S,4R) - 3-fl uor opi peri di n-4-yl carbamat e hydrochl ori de
(Intermediate 102, 5.9 g, 20.43 mmol) and cesi um
carbonate (33.3 g, 102.17 mmol) in acetonitrile (300
lnm‘} 2 (c'g30M tenperature was added
hoxy) (tertbutyl) dinethylsilane (21. 92 ni,
terﬂ:Bﬁtvll.IB finwd-) -(2-hipdrok waloytl jpineridinst - gl dartragcitea trarfB@n@@iomer B

Th
i1 PR - oo e PP B ko ot Clilidher B
(nﬁmnwmtt@gn 298, ( HA6erash), ezdw lpal@@ind hpdrbxidés elx aﬁhb&) (0.5 g), and di-
forded the title conpound as a yel| ow oil

ter( blgy/b dlcqggar{a]gsﬂf})S g 15 Slgm*(q{),_wsrefr%cteézls%m@glg{e 51m11ar to the one

deécm)&f ﬂf" %eaéﬁth%gg oﬁﬁ%yﬂledlate 70. Chromato raphy on silica gel eluting with
(3 R) - 3-fl uor opi peridin-4-ylcarb % ydroch ?on

lo%amthaf@l Eb]“atamorengfm (gBoxidy)-in ethyl mtagq gave 2 % g (76 %) of product as -
l(benzyl oxycar bonyl ani no) - 3-f | uor opi peri di ne-| car boxy
MPht e (Internediate 103, 8 g, 22.7 mmol) in
1HONMR (o0} Hpma 1(BD0.58r@n, 40H)) 20C-2081s (nayditBd 2 4RA2GAdMma gdty; 2.72-
chlorjide in diox : 45 ). . The
2 dae ehb s draci b 8 o (B Ton el PR Kt
tenperature and stir overni ght. Another equival ent of
4M hi.drogen chloride in dioxane was added and the
In ! s stirred for another 4 hours. The
1-1285YA B S - b SipRIdEE | RIEAY B - MRSthe Rl duiekAfh-RYH)-one, trans

Tiftratiton and dried under reduced pressure to give
enartiomef Bl e conmpound (5.9 g, 90%. MS (ESP) : 253 (M)

oSy AR S R S e

yl)chibh@at®Orams enantiomer B {IntG Byedidte 84 |Ot3-3kg,|0 y/B mmol) was reacted with

AT T
InPMedid o670 givd O\IPROSI TR dridprodutt ds i, oil.
MS (ESP): 321 (MH") for C16H FN;O;

Intermediate 84

tert-Butyl {3-fluoro-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-ylethyl]piperidin-4-

yl}carbamate, trans enantiomer B

7-Methoxyquinoxalin-2(1H)-one (Intermediate 15, 0.52 g, 2.95 mmol), 2-{4-[(fert-

butoxycarbonyl)amino]-3-fluoropiperidin-1-yl}ethyl methanesulfonate, trans enantiomer B
(Intermediate 81, ~0.38 mmol/mL, 3.82 mmol), and sodium hydride (60% in oil, 153 mg,
3.82 mmol) were reacted using a procedure similar to the one described for the synthesis of
Intermediate 68. Chromatography on silica gel with a gradient of 10-50% acetone in
hexanes gave 0.93 g (78%) of the product as an off white solid.

MS (ESP): 421 (MH") for C2H20FN4O4

'H NMR (DMSO-dg) 8 ppm: 1.23-1.45 (m, 11H); 1.64-1.80 (m, 1H); 2.04-2.19 (m, 2H); 2.61-
2.71 (m, 2H); 2.84 (d, 1H); 3.25-3.33 (m, 1H); 3.92 (s, 3H); 4.27-4.43 (m, 2H); 4.28 (m, 1H);
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23.37 mol ) in dioxane (150 m ) and saturated sodi um
carbonate (50 nL) at 0 OC was added benzyl
w@ebdosrooer mate (5.00 nml, 35.05 mmol ). After 15P@i/GBR@3/004766
the reaction mxture was diluted with ethyl acetate
and saturated sodiumchloride. The | ayers were
separated and the organic extracts were dried over
magnesi um sul fate, filtered and evaporated. Silica
16@éi%ﬁr(mr&ﬂhg?ﬂép(ﬁylf()o%ﬁ(‘f%lﬂi hyl acetate in hexanes)
afforded the title conpound as an offwhite solid, 8 g
(97% . Ms (ESP): 353 (M#) for C 8H25FN2O4 1H NWR

ngg@aemad)z;d 1. 44 (m 9H) 1.73 (m 2H) 2.80 (m 2H)
. 4

car{,amfr{l@%' 4/ ’?) 4- Am no 3 nmet hoxypl perl d| n- 1 yI | et hyI !
T -4-net oxo- 12 - oI i ne-7- car
At rﬁolh}tl%r oé’éet feet-byttyly s{éﬁ X‘f 133 “EYWO ?(‘%‘%q‘ﬂ‘ﬁ) - (Em'y&thyu 3
meilhol;( 1@&1&& @@‘P}'cﬂr‘b%ﬁt'@)(in‘t&‘n%@ﬂb‘ 8610180% 0. 66 mmol) in dichloromethane
-yl l]-3- methoxyplperldln f

carbamate
(30( mit)ewarsemaéq with 5riflagreagetic agid4d Ongb)-) f{%‘% Ir eyt &g TRpgtipn was
coﬁceht& &P{o r?egé CTﬁeCfegldﬁ@{vQQ ﬁerPﬁ;PﬁlePB% heHalb)l iR hltoi:bf&ll)r?(w mL)
one escr for the synt esls of Internediate
andyivashet! rvethcsauuiaed padien eowmbonmq solntiequ abhe aquepusdayer eniad adJusted to
\(,:moln‘[(; lrlmy drat%h? :gen cdl rg?%gg(tsoﬁ}t%g a;BE ré Eitla%ted with 15%
melﬂ"laﬁbll’dhidrbllbﬁﬁf(ﬁ ot 303ma1)| d'hs abmbinktb ofgaBle) phaSes Iwdrd/Adeipd Peer sodium
19H24ANAQO2 diate. 1
sulfigaig copesgunpiet 51 gt s 23 atE 0 AR RIBAHRRS ) 2
M$UESH)) 2t7hVIH S Bor araLR0X4pPI peri di n-4-vU car banat e To a
solution of
4- met hyl - 2- oxo-1, 2-di hydroqui nol i ne-7-carbonitrile (V.
mgFm%g;eq% S.B. Kulkarni and B.D. Tilak, Indian Journal
ry, 15B_, 769 773 (1977 ) (435 my, 2.36
o3 . 3 Bethoxypiperidin-4-

IQXr%E e (142 ny, 60%|n 0|I 3. 54mm|) The m xture
y—}WHS—S[‘rrred for 1 hour at roomterrperature. A sol ution
of 2-{(35',4/?)-4- _

and

Intermediate 87
tert-Butyl {(35.45)-1-[2-(7-cyano-2-oxoquinolin-1(2H)-yl)ethyl}-3-methoxypiperidin-4-

yl}carbamate
A mixture of fert-butyl [trans(+)-3-methoxypiperidin-4-yl]carbamate (Intermediate 53, 0.63

g, 2.7 mmol) and 2-oxo-1-(2-oxoethyl)-1,2-dihydroquinoline-7-carbonitrile (Intermediate
88, 0.57 g, 2.7 mmol) in 1:1 dry methanol/chloroform (30 mL) was heated to 70 oC for 2
hours. The reaction was cooled to room temperature, treated with sodium triacetoxy
borohydride (1.7 g, 8.1 mmol) and stirred at room temperature for 2 hours. The reaction was
filtered through celite, and the filtrate was concentrated in vacuo. The crude residue was
partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The layers were
separated and the aqueous phase was re-extracted once with ethyl acetate. The combined

organic phases were dried over sodium sulfate, filtered, and concentrated in vacuo.
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[ (fert-butoxycarbonyl)am no] - 3-net hoxypi peridin- 1-yl}

et hyl methanesul fonate (Internediate 33, -2.8 nmol) in
woresmzawet hen added at 00C. The reaction m xt UPET/GB2007/004766

stirred overnight at roomtenperature, and was then

diluted with water, and extracted three tinmes with

di chl oronet hane. The organic extracts were dried over

magnesi um sul fate and concentrated. Reverse phase
Cheaipaseararbyr b silicaneelivish ad5ATet 3qeions Wk herangh gy id & (62%) of the
rac%ﬁl%rﬂixﬁlré‘ﬁftﬂégﬁﬂuétbe title conmpound as a |i ght yel | ow

atter lyophilization (191 ng, 18%. MS (ESP):

_SL@_QWXWbDf@@ﬁBMI nt er medi at e 106

e EIMEG-43b a0 bl PR DB 075 B 1 477

(m} [HY; | L83 @@ a Eh;a 69 ThE2H); 1.7 mqu@unﬁ) M293 pB OpametHY: raoon 3.15
tert-butyl 63 45 4 (b

(g o B30 kD S8 Boibl 400 - CVESBo P 16T ot 766 (@
1072900087548 01 Ry, 18)PROIes$HANAl ogous to the sequence

described for the racem ¢ material (Internmediate 19),

except for the follow ng nodification in the final

' Th§ fifture b %n&l‘hUglg]i(stv{;ds s!e &%Q]I!TISC 8rh @hﬁﬁke)ﬁk 8 ol ('Zb IXQSO

conpoun en u di"chl or onet han 100 )

mmai$treidroohwéh an iskcratit gnaémeetd)f 806 herarigs, dQ%bbhaﬂleanZ@thmM 0.1%
ue S S i %

dleTlggamlge ﬁt 7 rO&rageeOt?? g@i‘?atg gﬁg‘?%r eeg P ﬁ%eﬁéﬂu%ﬂt{ﬁ&’“)-l-[z'n'

cyﬁho@:ihbmqoﬂiBhiil-a(m{)(yl}BﬂlyﬂB)-meﬂih@pqmnbmmei} carpamite(Intermediate 86,

cts dr i e nesi u t iltered
seGiht e B estr G BamED o0 [riagot o BT 4T e £
swmm@za)s 1569hyaf-3-mktiok gpip& dirtl4-yB22rbagaté Shtgrmelitaté BEHxst
315 (Mt+) tor Cn HI9FNAO Example 1 1-(2-
el‘{“{‘%PFakAf( EVaMeNy2  3- Di hvdr or
1. 4] di oxi nor 2. 3-cl pyri di n-7-yl met hvnam nol -
hydr oxypi peri din- 1-yU et hyl)-2-oxo-
Intermediate88 oqui nol i ne-7-carbonitrile. bis hydrochloride
ydr oxypl E)eerl din-1-yi]ethyl}-
To2- oxo- $ohmond| I'qfdr de@;ﬂa@bﬂhn@emyba} =GRl ,24dihlydroquinoline-7-carbonitrile

(In(terntleei‘irlﬂe %9?“2?5 g, ’751' 1 rE%hols) if acegm) r?le ?i% %13 was added concentra_ted

hydrochloric acid (2 eq., 12.5 mL). After 1 hour, the resulting precipitate was collected by

filtration. This gave 16 g (100%) of the product as a colorless solid after drying, which was
used without further purification.

MS (ESP): 213 (MH") for C;;HgN,0,

'H NMR (DMSO-ds) 8 ppm: 5.25 - 5.38 (m, 2H); 6.82 (d, 1H); 7.67 (d, 1H); 7.95 (d, 1H);
8.02 - 8.14 (m, 2H); 9.64 - 9.74 (m, 1H).

Intermediate 89

1-(2.2-Diethoxyethyl)-2-0x0-1.2-dihydroguinoline-7-carbonitrile

A mixture of 2-oxo0-1,2-dihydroquinoline-7-carbonitrile (Intermediate S, 35.0 g, 201 mmol),
2-bromo-1,1-diethoxyethane (44.1 mL, 281 mmol) and cesium carbonate (78.5 g, 241 mmol)
in dry NMP (200 mL) was stirred at 70 °C overnight. The reaction mixture was diluted with

water (350 mL) and extracted with butyl acetate (2x 350 mL). The combined organic phases
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di hydro[ |, 4] di oxi no[2,3- f yridine-7-carbal dehyde (WO
2004/ 058144) (39 ngy, 0.24 mmol) was heated over

wo e@shtyencti vated 3 A nol ecul ar sieves at 700BCT/GB2®7/004766
hours. The reaction m xture was cooled to room
tenperature, and sodiumtriacetoxy borohydride (150
nmg, 0.75 mmol) was added. The resulting reaction
m xture was stirred at roomtenperature for 30 m nutes

weah filterpdihravgh celite ard agshed mathgrater (bx 45 Wﬁ? nBteiug @ceigie solution
d

wa %{r}tgcﬁg%ﬁggér g)glﬁ?/ %BLn:HS&ﬁ‘?ﬁgeg%gﬁﬁEo ﬁ@ﬁH& or ongﬁ& {fltate was 1solated

byfitritmnahd (8shkd wathdsothexafe Zoml. dhis gawmﬁéhg (fi0Prg op hepoeduct as a

re I d d trat t Th d
colie BRCR PR SRR B bRl Rt AR RS cA R, 15
M4 CESH)) 3enAMNEY) forCiglii @iy et her (2M -0 15 nL) was
: added The mxture was concentrated to dr SS n%(ﬂ'
AMEEMS0 okt pran 0Kt DY P -B3 (1% AR5 1 .73 (m. 21D; 439 @

t n t e her
24 82’%“’“? ?gﬂﬁc%ﬁéoﬁ% TEAHGOA (4 MR 0 4 M8 e 822
Iy (72%, np >210C. M5 (ESP) : 462 (MH+) for
C25H27N504 1H NVR (DVBO-dfi) d: 2. 18 (m 2H); 3.15 (m
IH); 3.25-3.36 (m 4H); 3.69 (m 2H);4.10-4.49 (m
andrmedAteano(dd 2H) 6.64 (brs, IH) 6. 83 (d, IH)' 7.30
7 . d -

Caa)ohmmg t13/5, 45) - 3- Hvdr oxy 4 (rf3-0x0-3. 4- di hvdr o. 2

or 3. 2-7Z?i n. 41oxa
rem%%etwﬂsamm B398 PRRROU- @ERyDetyl demethorpigeridia
yl%‘ﬂ#ﬂaﬂﬁ ¢l @ﬁfe?m@ﬁﬁﬁoﬂ tgid g, 0.b5 $n1’ﬁ(\(l§i RS b REddORitls &fiffuoroacetic acid

usinig|a mpwﬁamd%gllgrtgah%mwéﬁlgfg@d (fsmhz opghoseadnfermediate 85 to give
%4“& ﬁtgggﬁ@gg,gé%%@% Fact ed using a procedure simlar

e one or the synthesis of Exanple 1,

_Eﬂbﬂ)dBWMﬂiéfon(ﬁnklézzN@mosmlon 1HNWR (D Q d: (D20)
2.28 (m 2H); 3.15 (ddd, IH: 3.26 (m IH: 3.40-3.72
(m 4H); 391(m|H);4.28(s 2H); 4.52 (m IH);
Inﬂerﬁﬂed{am91|—|) 4.71 (s, 2H; 4.80 (m IH) 6.65 (d,

trifluoroacetic acid salt

To a solution of cis(z) tert-butyl {3-fluoro-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-
yl)ethyl]piperidin-4-yl}carbamate (Intermediate 92, 222 mg, 0.53 mmol), in chloroform (10
mL) at 0°C, was added 30% trifluoroacetic acid in chloroform (6 mL). After 3 hours at room
temperature the solvent was removed under reduced pressure, providing the title compound,
which was used in the next step without purification. The title compound may be present in

the form of a bis-trifluoroacetic acid salt.

MS (ESP): 321 (MH") for CisH2FN4O

Intermediate 92

Cis(%) tert-butyl {3-fluoro-1-[2-( 7-rhethoxy-2-oxoquinoxalin- 1( 2H)-yl)ethvl]piperidin-_4-

yl}carbamate
7-Methoxyquinoxalin-2(1H)-one (Intermediate 15, 181 mg, 1 mmol) and cis(¥) 2-{4-[(tert-
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Exanpl e 3

[ -r2-((3/7?,4"- 3-Hvdroxy-4-{r(3-o0xo-3. 4-di hvdro-2
woR@goTIder 3. 2-Niri, 41t hi azi n- 6- PCT/GB2007/004766

ypret hyl 1am no) pi peri di n-1-yl)ethyl 1- 2- oxo- K2- di hydr oq

ui noline-7-carbonitrile, bishydrochloride salt 3-0x0-3

, 4-di hydro-2H pyrido[ 3,2-6][ 1, 4] t hi azi ne- 6- car bal dehyd

e (WO 2004/ 058144) and Internmediate 1 were reacted

butesycagbcay Parnine H3Hfleoropipietidin-1+yd} atind neatkandudfonatp dntérmediate 21, ~1

mrg%lg,ﬁrpeg% tresagt%]zi L%ﬁ%mﬂ??cﬁdlbp 3%1!;1%2%?%2 Iagitd%%%hgeﬂ_&or tgf: 296nthe51s of

In(ed@ddiateD0. Bhdina(ographidon sdicd GeBwah hexanedethyl et @s3) gave 222

4.34 2H); 4.55-4.70 2H) ;
mg4(5é%)9mdu?tﬁf“‘6lf%4 |(H)S 7.H)11 (d, 1H; 7.(216 (g?
M4 HBsp 74@9%\&#) fbw21H29F&Zoxd IH) 7. ?6 (s, IH; 8.03

anpl e

'Hq NMR(ﬂ)ﬂVAd}E( 2’1'%4@, mw@ﬁ (m, 2H); 240 (m, 2H); 2.80 (m, 2H); 3.15 (m, 1H);
[ h
3{]1 ﬁ{}‘i‘ﬁ ’p%l 14 éﬁl}]@ SWQ% ﬁ{) Z@ (rk.r%{)o%é‘(ﬁl“ﬂb 893 (m, 2H); 7.77 (m,
IHQ"? ti (syt[ﬂ))qw nol i ne”- car boni trile. bis hydrochloride
salt

2,3-Di hydro[ |, 4] di oxi no[ 2, 3-c] pyri di ne-7-car bal dehyde
Inffhediatey3redi ate 2 were reacted using a procedure

S| a toA the oncte descrL e(il,yfl],e thfms%yf; _%%IDS of

UST U1 Ull.

dllgyagﬁgﬂéhﬁeﬁ-cal%oé&ﬂé ﬁhﬂ@d‘&acet?céb{’dfam IH,; 3. 25 3 38 (m

Tegt- ‘BQl(lbr s, IH; g?(é@ﬁ.é’)dl -[2- ﬂ)-cyaqomégle(tlyl qusz)qulyolyrzl(@gg-yl)ethyl] 3-
me!t xgpl%glﬁnh&lbéaWama% &ﬁte(’ﬂedluéb% §6(¥91fgm812r'ﬁ%1'81)9w§3eacted with

tnﬂuqr@acb(ncaamd/ as)ngaamglcredw snm{lar( 31 6»@0013: desgribrad fas- the synthesis of
o

Inﬁ- rfﬁéd&a f)f e{%]o\ﬁ(gﬁl tlbeeét?@é%ﬁ;{buﬁ?) ht\l/t},]e %oma)ouncf mfyéol Je ent in the

foﬂmbfmlbls rreﬂu‘éraaaettmmdtsaltl e, bis hydr ochl ori de salt

MS (ESP): 341 (MH") for C19H24N40;

:_.ﬁ
<

Intermediate 94 »
tert-Butyl {(3R.45)-1-[2-(7-cyano-4-methyl-2-oxoquinolin-1(2A)-yl)ethyl]-3-

methoxypiperidin-4-yl}carbamate

To a solution of 4-methyl-2-oxo-1,2-dihydroquinoline-7-carbonitrile (V. N. Gogte, S.B.
Kulkarni and B.D. Tilak, Indian Journal of Chemistry, 15B , 769-773 (1977)) (368 mg, 2
mmol) in anhydrous DMF (20 mL) was added sodium hydride (120 mg, 60% in oil, 3 mmol).

The mixture was stirred for 1 hour at room temperature. A solution of 2-{(3R,45)-4-[(tert-
butoxycarbonyl)amino]-3-methoxypiperidin-1-yl} ethyl methanesulfonate (Intermediate 39,
~2 mmol) in DMF was then added at 0°C. The reaction mixture was stirred overnight at
room temperature, and was then diluted with water and extracted three times with
dichloromethane. The organic extracts were dried over magnesium sulfate and concentrated.
Silica gel chromatography with hexanes/ethyl acetate (3:2) afforded 360 mg of a'3:1 mixture
of the title compound and the O-alkylation product.

MS (ESP): 441 (MH") for C24H3;N404
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3- Oxo- 3, 4-di hydro-2
H pyrido[ 3, 2-6][1|, 4] oxazi ne- 6- car bal dehyde and
WO niogomeedi ate 2 were reacted using a procedur ePGI/GBR@IT/004766
to the one described for the synthesis of Exanple 1,
providing the title conposition. 1HNWVR (DMSO d: 2.20
(m 2H) : 3.19 (m IH; 3.25-3.48 (m 4H); 3.71 (m
2H); 4.19 (m 2H); 4.55-4.65 (m 3H); 4.69 (s, 2H);
6.63 (brs, IH; 6.83 (d, IH; 7.26 (d, IH; 7.44 (d,

ImIEEQ!BmZ% 9% (d, ITH; 7.97 (d, IH); 8.07 (d, IH); 8.24
7 9.28 (m IH); 9.58 (m IH); 10.07 (m I1H;

Cisldr) A (@- (4nam1hb4‘)3 ﬂLEB)p(iMﬁim-l HIGhHcdmpltley] B-oxo-1,2- dihydroquinoline-7-

4/°VB-. oxy 4-(r(3-0x0-3.4-di hvdro- 2

thi azi n- 6-

cish) féﬁtﬂwll{m %in@ﬁlﬁﬂn&hﬂ 3. oydqh%hﬂhtzfi) ;@yéﬂryl] 32ﬂ@Brbpﬁ9éndm-4-
qu|n0|ne car nitrile. bis yroc 'ori de sal

yl}garbgmatg (Intexmgdiate 99, 269 mg, 0.63 mmol) was reacted with trlﬂuoroacetlc acid

u51FL RY rbc%g{lrg’s?mgér[té) th%] Jn@'cﬁgdr%gd @orc\tﬂé pﬁ!tl‘fé@i@% Qnépﬁhedla e 91 to give
ntdrnediate 2 were react using a procedure si
thet crutiq praginet (268 ang)bedhd ditle tchmpeqmlt me;s |bs mésewmn’fhbefom,l of a bis-
providing.the title conposition. 1H NVR (DVSO cU) d:
“‘@%Oﬁﬂacf‘fﬁgﬁﬁaﬁ' 3.20m IH; 3.30-3.76 (m 6H); 3.60 (s,
MSHISP)4 3 MHAT) faH) xHAFRH 4. 67 (m 3H); 6.62 (d, IH);
6.83 (d, IH); 7.27 (d, IH; 7.73 (d, IH; 7.89 (d,
IH; 7.98 (d, IH; 8.07 (d, IH; 824 (m IH; 9.34
Infefnediileioqd. 61 (m IH); 10,04 (m |H): 11.08 (s. IH.
491Exanpl e 7 1-(2- {(3/7?.4SV4-1Y2.3-Di hydro
_«st__)]_tchbledi ﬁ%(%qvmwrmethvlwgggmaym_}_@@ﬂ@g g1]-3- ﬂuorompendm 4-

y_}ng% Qxypi peridin-I-vUethyl)-7-nmet hoxyqui noxal i n-2(|
one, bis hydrochloride salt

T02a 3n13|t1h§/ cbfo{«-ltneatliyd}a@xoﬂd[ @h@drojuyiyolingiTreebpnitaic b d¥hGete, S.B.

S S G B S0, R REF GO s50 me, 1.5

mrﬁmaﬁiﬁnﬁydroumw I (d(D fid.) twlae addetl sedicampdsdet (DO Mg, 60% in oil, 2.2 mmol).

The mixture was stirred for 1 hour at room temperature. A solution of cis(¥) 2-{4-[(tert-
butoxycarbonyl)amino]-3-ﬂuoropiperidin-l-yi} ethyl methanesulfonate (Intermediate 21, ~1.9
mmol) in DMF was then added at 0°C. The reaction mixture was stirred overnight at room
temperature, and was then diluted with water and extracted three times with dichloromethane.
The organic extracts were dried over magnesium sulfate and concentrated. Silica gel
chromatography with hexanes/ethyl acetate (1:1) afforded 269 mg (33%) of the product as.a
tan solid.

MS (ESP): 428 (MH") for C23H9FN4O;

Intermediate 97
1-(2-((3S.4R)-4-Amino-3-fluoropiperidin-1-yDethyl)-2-ox0-1.2-dihydroquinoline-7-

carbonitrile, trifluoroacetic acid salt

tert-Butyl (3S,4R)-1-(2-(7-cyano-2-oxoquinolin- 1 (2H)-yl)ethyl)-3-fluoropiperidin-4-
ylcarbamate (Intermediate 98, 0.5 g, 1.21 mmol) was reacted with trifluoroacetic acid using
a procedure similar to the one described for the synthesis of Intermediate 91 to give the

crude product in quantitative yield, which was used directly for next step. The title compound

123



IHNVR (D Q d: 2.28 (m 2H); 3.20 (ddd, IH); 3.31 (m

IH); 3.45-3.76 (m 4H); 3.92 (s, 3H); 3.99 (m IH);
wa2@8/041962 (m 8H); 4.83 (m IH); 6.93 (m | HPCTGB2007/004766

(m IH; 7.22 (d, IH); 7.81 (dd, IH); 8.06 (d, IH);

8.19 (d, IH. ES.(WMH)+: 468 Exanple 8

6-r({(377?,45"- 3- Hvdr oxy- I -r2-(7-nmet hoxy- 2- oxoqui noxal i

n-1(2 H-yl)ethyl| piperidin-4- yl}amno)nethyll-2
mapgbgyprasens iBthe fors] efja bistpiflierogeticariisalhe, bi s

C ' t H3FRX®- 3, 4- di hydro-2
ﬁl%lﬁ'i g%’f@\{lgs({?ﬁ'ﬂfox?z)i ne- 6- car bal dehyde and
Intermediate 11 were reacted using a procedure simlar
InteOmbdiE e YRE descri bed for the synthesis of Exanple 1,
the title conposition. 1H NVR (DMSO- 0oV) d:
ter%-ngn gmgsgztﬂ)(z-(gfb&&ogmxdd?momﬁb B04)31Yethy () -ldddppiperidin-4-
..62- 3. m : 3.96 (s, 3H); 4.18 (m 2H);
vicarbgmate 76 (m 3H): 4.69 (s, 2H); 6.54 (m IH); 7.04
A fifigurel d2-ox6- 12,§—d(hgdrohh'ﬁlbli%-ﬂ@rﬁ&itrild‘blhte?médiafeds, 0.3y, 2.94 mmol)
7.79 (d, IH: 8,09 (s, IH; 9.28 (m IH); 9.61 (m ,
an wt. {6 sadiu drjdenin mynery p11(Q.174 gy4.41 ME mL) was stirred
d 6f) wt. D sgddurp hydride)in minera] pil(Q. 174 gy4.4 lpamolyin PMEG
- [ . : . o
o ERERpghlle ndironifiofen op | boug. (The solution as cqojed to 0 °C and a
soliety| ) et hyldfpi per i d2-((384Ry-dteitrinifoxytaryérlylamino)-3-fluoropiperidin-1-
RRHHRER BT b BN B LokaaFp P oy s
Thk [rbacddi HiixadreneasGtirad bedraightyd eodn tenipetaume dilat eadibnusixaire was
B R e R e
weOBRQB Vet RBgneditniNWRale DIMRGEdAN dapotatd® Silica gétlchrotalography (0%-
IH); 3. %n -

(m 1IH) 25-3.70 (m 6H); 3.59 (s, 2H); 3.96 (s,
753+Hpthylacoate (umhe@pgs;) atforigd megmle(qqplpglpq)d; as@ tgn sqldi’, 0|5|5|)g; (45%). [a]p

_ 704 (o 7,20 (d, IH: 7.27 (d IH: 7.79 (d.
TW"M)%%’M?OM; 8. 09 (?? IH): 0! 5 (:10 IH) 0 8
MS§ (ESHYH® 5 @OHDIfof G HpFAN;0411. 08 (s, |1 H). ES (M) +: 497

Intermediate 99

2-((3S.4R)-4-(tert-Butoxycarbonylamino)-3-fluoropiperidin- 1-yl)ethylmethanesulfonate

The title compound was prepared from (3S,4R)-1-(2-(tert-butyldimethylsilyloxy)ethyl)-3-
fluoropiperidin-4-amine (Intermediate 100) using a procedure similar to the one described
for the synthesis of Intermediate 21 from Intermediate 24.

MS (ESP): 341 (MH") for C3H,sFN,OsS

Intermediate 100

(3S.4R)-1-(2-tert-Butyldimethylsilyloxy)ethyl)-3-fluoropiperidin-4-amine

A solution of benzyl (3S,4R)-1-(2-(tert-butyldimethylsilyloxy)ethyl)-3-fluoropiperidin-4-
ylcarbamate (Intermediate 101, 8 g, 19.48 mmol) in ethanol (100 ml) was hydrogenated on
palladium on carbon (10%, activated, 1.037g) under normal pressure at room temperature
overnight. The reaction mixture was filtered through a 0.45 pm membrane and solvent was
evaporated under reduced pressure to afford the title compound as an oil (5g, 93%).

MS (ESP): 277 (MH") for C3H»FN,OSi
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Exanmple 10 | - - -r .S-Di hvdrori”l dioxinor
J-cl pyridin-y-yl met hvnam nol - Shydr oxypi peri di n-
wo 2008071991 ) - 7- net hoxyqui noxal i n-2(1 H)-one, biBCT/GB2007/004766
hydr ochl ori de salt
2,3-Di hydro[ |, 4] di oxi no[ 2, 3-c] pyri di ne-7- car bal dehyde
and Internediate 12 were reacted using a procedure
simlar to the one described for the synthesis

_:E{Mﬁqﬁ@_h,_)@r MAdBridDT BiB7 €si P 1dorpodil i2on. (mlem6 (m, 2H);
) ; IH); 3.26-3.40 (m
281@{:%)‘185153%%1% 7(‘5'}3)2@34952(%%11({% 4. 26-4.43 (m
4.62 (dd, 2H): 6.55 (m IH: 7.04 (dd, IH: 7.19
e o]-36 (s, IH: 7.79 (d, 1H); 8.08 (s, IH:;
-ﬁ#@%—%——i“? WEEH); 9.51 (m 2H); 10.18 (m IH). ES (M) +:
BedS8 (IEPI-@-tdA-butyldimethylsilyloxy)ethyD)-3-fluoropiperidin-4- ylcarbamate

R A i e A A T

(lnkkr%ia@@ 182,25.91g0 20413%&61)%@( &ElinP BeboraieS(33. 3 102 17 mmol) in
hydr och | oride salt 3-Oxo-3, 4- di hydro-2 Hp [ 3, 2-

acetqnitrily] o%30%i nely- @hr kraqnaehtweeraw | MMagr ri’éé?‘gt &- h@nwahexw(tert-

bu @&%eﬁ'glsﬂﬁﬁé’] 1320 Cl%g Yy (?nrﬁélfn RS retcl&w‘hh:@ds Qfed %S&)r "'(,b@\fémlght

synt esi's of , providing the tit
The oeqetien tniivmre Hab Ifl‘l@e(iD?i@ugbl a fitpd Kumlelzaﬂ)i,comell?ra(eddd,&hca gel

chrlg%@g%aﬁ]gi FWSO%F%@'I (%ﬁ%’%_ﬁﬁﬂ ;Kgxilglg%_aﬁ'g%fﬁd %&%ﬁ?%%fnpimﬁas a yellow

oil (&g (BPY); 4.80 (m IH); 6.90 (d, IH): 7.08 (d, IH):;

Sziés :%W%for&%ﬁ%#mlz7 79 (d, IH,; 8.05 (s,

| -(2-((35".4/7?)-4-r(2.3-D hvdrofl.41di oxi nor2. 3-cl pyri

di n-7-yl met hyl ) am nol - 3-
Lﬂﬁﬂaﬂﬂééﬂﬂéridin | -vUet hyl ) - 2- oxo- | , 2- di hvdr oqui nol i ne-

Bezzﬁ ?fm%'i hhérsmpmawamnﬁfe fydadtormedixanpl e 13
-(Z2-{(377.4~-4-rr 2. 3-D hvdr ori. 41di oxi nor 2. 3-cl pyri di

Ton snhythmet hf,né.}ﬁ #Ry)-ted- butyl 4- (benzyloxycarbonylammo) -3-fluoropiperidine-1-
carboxylate (Intermediate 103, 8 g, 22.7 mmol) in dichloromethane (200 mL) at 0 °C was

added 4M hydrogen chloride in dioxane (11.35 mL, 45.4 mmol). The reaction mixture was
allowed to warm to room temperature and stir overnight.  Another equivalent of 4M
hydrogen chloride in dioxane was added and the reaction was stirred for another 4 hours. The
resulting white precipitate was collected by filtration and dried under reduced pressure to give
the title compound (5.9 g, 90%).

MS (ESP): 253 (MH") for C13H;7FN,O,

Intermediate 103

(3S.4R)-tert-Butyl 4-(benzyloxycarbonylamino)-3-fluoropiperidine-1-carboxylate

To a mixture of (3S,4R)-tert-butyl 4-amino-3-fluoropiperidine-1-carboxylate (prepared using
the procedures described in PCT Pub. Nos. WO 2006087543 and WO2007071965) (5.1 g,
23.37 mmol) in dioxane (150 ml) and saturated sodium carbonate (50 mL) at 0 °C was added
benzyl chloroformate (5.00 ml, 35.05 mmol). After 15 minutes, the reaction mixture was
diluted with ethyl acetate and saturated sodium chloride. The layers were separated and the

organic extracts were dried over magnesium sulfate, filtered and evaporated. Silica gel
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fl uor opi peridin-1-vUet hyl ) -2-o0xo-1, 2-di hvdr oqui nol i ne-
7-carbonitrile, nonoacetic acid salt C s()
wda2q0840t¥Wenm no- 3-f | uoropi peri di n- 1-yl) et hyl ] - PED&EB2007/004766
1, 2-di hydroqui nol i ne-7-carbonitrile (Internediate 19,
0.95 nmmol ) was suspended in chl orof orm net hanol (1:1,
20 nL) and free based by dropw se addition of N
N-di i sopropyl ethylam ne until all material was
chrowlateigiaphy €@o-5Phi sthylaacetatrein hespjealeiderdedythe dilgcaompeund as an off-
m h 2, 3-di hydro[ |, 4] di oxi no[ 2, 3-c] pyri di ne-
escﬂ?{) ge)ﬁ%de (160 , 0.95 mmol) and sodi um
S(EngBm(@MdT)(fbty@&HﬁEN(@OO my, 2.8 mmol) using a

RRAEHCE Dot B 3 T RS ERL TR e Oy 430 o

2Hhi4.69 @, 1191); 966k, alkBNs 0P (sl 2H7Ghl@r s|pet hane and
Hgatur(g% egﬁsodl(um lkf)lﬂcar b(onatg The pH of the aqueous
phase was adjusted to pH-10 with |I M sodi um hydr oxi de

ln%?ﬁnh’g?nh&rloﬂhe aqueous phase was back extracted with

t hane and the conblned organ|c ohases wer e
1- {26 (B Rve A ned 3 -mrethopry piperiding by 1 lethpld edymethiy b Reyer se
dllpgase cl ﬂgcarggnr ﬁhYnt‘[\ﬁotrgc% Lr{agetonitrile/ anmoni um
tan foam 276 ny
tert-eaeﬁ {BSHRNVIR( CEEmod) methy112-86oghimolid4H2 ) 18 thy{Jd- 3H) ;

mqt yplgergign- ml}cgﬁ)ama%%e%dl%ﬁﬁ% A%?g(}_%% Egbloq) &%Gacted with

trlﬂﬁ'ﬁrodckﬁc acﬁi S dprotddiie stmidf t4 the ohéMescribedFox tle synthesis of

65 (m ; S
l“%wefwl tp (vaem%immﬂwdﬂg@@ﬂn&atw X tel!\ff é"ﬁ%géz' as used
du%@tgfa/ﬁ)@ﬁ&g stBf BheHitie’ @hipdtindiay BaBestnZAARE fohBT G:i8 bism

met hanol , 50% et hanol , O 1% di et hyl am ne) .
tri IB@C%LCZd@Iltutedest [aD—+143(003

n f oved by Exanple 13, [a]D = - 1
—%@fé@ g%ﬂ@gg%@&ﬁgﬁmj (80 ny). Exanple 14 1-(2-
3SAR) - 4-\ (23-Q h\dto\ 1. 41di oxi nor 2. 3-cl pyri di n-7-yl met
Infyr -3- met hoxypi peridin- 1-yl]
—r=tret hoxyqui noxal i n-2( | HVone.
teBanh yGSARM] doi(fleyamt4-mathgi-3bxogimlin- 1(2H)-yl)ethyl]-3-
I- 2-1(37, 4/ ?) - 4- am no- 3- met hoxypi peridin-|-yl]ethyl}-
T Bamae 5| H)-one (Intermediate 31, 160
Td'rﬁ ﬁldﬂéﬁ 01044&tlﬁ§meaxoanﬂ-d&y&'odlhthdfeOI tarkidnétirilex (VION2, Gogte S.B.

yri di ne-7- car bal dehyde 48
g B @th&kofngf%Jeg%aflo A iy, D58’ 78893 (197} 435 me, 2.36
mmol) in anhydrous DMF (20 mL) was added sodium hydride (142 mg, 60% in oil, 3.54

H

mmol). The mixture was stirred for 1 hour at room temperature. A solution of 2-{(35,4R)-4-
[(tert-butoxycarbonyl)amino]-3-methoxypiperidin-1-yl} ethyl methanesulfonate

(Intermediate 33, ~2.8 mmol) in DMF was then added at 0°C. The reaction mixture was
stirred overnight at room temperature, and was then diluted with water, and extracted three
times with dichloromethane. The organic extracts were dried over magnesium sulfate and
concentrated. Reverse phase chromatography with acetonitrile/water/ammonium acetate
afforded the title compound as a light yellow solid after lyophilization (191 mg, 18%).

MS (ESP): 441 (MH") for C24H32N404
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heat ed under nitrogen over 3 A nol ecul ar sieves for

one hour at 70 OC. The reaction was allowed to cool to
WO owst®eper at ure and sodi um triacet oxy bor ohyRPCT/G82007/004766

(310 ng, 1.44 mmol) was added. After 30 min, the

reaction was filtered through celite. The filtrate was

concentrated to dryness, taken up in 15% nethanol in

chloroform and washed with saturatedsodi um

Intermedintedife sol ution. The aqueous phase was
ﬁm L h Gt d- WAG6ro bifolidd1®:
organi ¢ phases were over magnesi um _

_IQQLMLE'_fbAQd)_GMGent{rat ed under reduced pressure.

Si | j th t -50% .
Thﬁettﬁ%ﬁoﬁog{ itk C%PS ?Igﬁe{g? %gg:éméggﬂ nt alte%tf ng‘;>§1 (gg z}fga}([%eé{f&mmo)-}
ﬂuhmlfp@rddlde-lg‘akbexﬂlﬁtﬁ WQZM%H@SS t hed fWObﬁB@S@‘) tblye a process
e cqnposition a
aniibas o SHOERIAES Craraiyier Biferena mieril (e rmeBiate'19), gygert for

theMdl1BweheOmbdiiFdtioh Nn @kd1 Bhal (step: Gl .crudearifl@sivadetigeid salt of the title
precipitate was collected by filtration, reconstituted

compoupg wes ke [upoprdiFhlowmeiigng (180 mig ang wishedhangsr withesaturated

sodilufn! lﬁclgbml‘azm in‘lg GHe @q&:@hé Qash%s%sfe@gpr Sg() 84&71 2083sodium

hy Imudg lad exgragted (thyee qu;:s wnh @xph(ogom@thgne (11(})_(%11& dThegq;q)mbmed organic

exﬁé‘ﬁ)?s j‘ee%eé H%eﬁrfﬁﬁ?esw&lgteﬂf 11%1%5 Sg{unc])ncm%%d$ ggln@@t% afford the

tiuenpmﬁma?aﬂsff(\mteswq 32 0E(BE4).1H); 8.09 (s, IH. M
o 5H31 N6Cb6 Exanple 15 6-1Y
M%—@‘ﬁ? @@Hgﬁ ¢/ %‘9?5 - met hoxy- 2- oxo aui noxal i n-

1(2H) -yl )ethyIIp| er|d|n 4- yUamni no) net hyl]-2
H pyrido[ 3, 2-fr1[ 1. 4loxa2|n 3(4 H)-one 1-
-E—XF.‘Z%—%S' 4/ ?) - 4- am no- 3- met hoxypi peridin- 1-yl]ethyl}

1 (*sz(man tstmﬁ%ﬂbnm&(mhbm demeynﬁaﬂv [3dn@nd13- 160
ngcrude ?ffS ) ol ), 30x03 dlhydroz .
[+ D g 1, 5‘

igdyydrochloride

521004/ 058144) (85 ng, O. 48 mml) and SOdI um tr| acet oXy
‘lborohydrl de (310 1.44 mmol) were reacted as
A desuvixtired f é:gr[@&@(éieam@pﬁ Ideroxmeemwrl odkihyhiexo-1,2-

BT SO Bl 1. 9L 170 P s 25
dnlﬂydEch 4]dwm(q[a 32 }yridide T4caphaBichyde, (w«aozoog/bam@ (39 mg, 0.24 mmol)

was heated over freshly activated 3 A molecular sieves at 70°C for 3 hours. The reaction

mixture was cooled to room temperature, and sodium triacetoxy borohydride (150 mg, 0.75
mmol) was added. The resulting reaction mixture was stirred at room temperature for 30
minutes and then was filtered through a 0.45 pm membrane and concentrated to dryness
under reduced pressure. Chromatography on silica gel with dichloromethane/ methanol (8:1
to 4:1). Fractions containing product were pooled and concentrated to dryness. The residue
was taken up in dichloromethane/ diethyl ether (1:2, 10 mL) and HCI in diethyl ether (2M,
~0.15 mL) was added. The mixture was concentrated to dryness under reduced pressure,
codistilled two times with dichloromethane (2x 15 mL) and titurated from ether to give the
title composition as a colorless solid, 91 mg (72%), mp >210°C.

MS (ESP): 462 (MH") for Cy5H,7N504

'H-NMR (DMSO-d¢) &: 2.18 (m, 2H); 3.15 (m, 1H); 3.25-3.36 (m, 4H); 3.69 (m, 2H);
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2.46 (m 1H); 2.60 (t, 2H); 2.65-2.84 (m 2H);
3.14-3.21 (m 3H); 3.30 - 3.34 (m 2H); 3.67 (q, 2H);
W@208/0(®61 3H) ; 4.22-4.45 (m 2H); 4.61 (s, 2H)PCT/GB2007/004766
6.92-7.10 (m 3H); 7.30 (d, IH; 7.75 (d, IH); 8.04
(s, IH; 11.15-1 1.27 (m IH. M (ESP) : 495 (MH +)
for C25H30N6CH Exarrpl e 16
[ -(2-1(3i?.45")-4- 2 - Di hvdr or L41di oxi nor 2. 3-¢c grid
4. 1040 ¢, FEDh O A, :§64rfbtshb1$l)yp¢ gb(d, dHy- 7304, |1H> 72 (d, 1H);
t I )\- &- h e
7.9§i(§,}’1h}§)dr§0d§ﬁpolﬁ?‘)y g&“ﬂszgﬁﬁlil .9 24 HrEYR210.00 (brs, 1H).
{2-1(3/7?,4S) - 4- Am no- 3- met hoxypi peri di n- 1- yIJethyI}
-7 ?Ef hoxyqui noxal i n-2( | H)-one (Internediate 37, 37

11 mmol),
1- @T(&-Mﬁssdmﬁdrbxsfl}ld r(egixao[ﬂdlﬁvdrmy#mdi)dnsﬂbnantmameh ey de
. and .

hy%clqslsf&uaped accordl ng to Exan'pl e 14 to gi ve 29 rTg of

the title conposition as a colorless solid. %
3-@xai3, 4211W<221§@Y(1ﬁ?[32|4)] [1.40x2zing-6xcarhaldehyd) . (%0 4%00(4@5 144) and
ln%%gdl?gspg I_Be_réz}f(é?{ihus?g)cji prgcl_ebg_gregsﬁﬁlia’%'('% (tjheAt)ZrlE')%_ee(»:grlb%dsz%r ’th7eosynthe51s
of @mmﬁld)li provitingithe §tl¢ eampmsifions. 93 (d, | H): 7.08-7.16

g [Bigy 5 FRud 4 hi2sl o @ el o' By 33 Mo,
3. 9[1((&RAE) 3208k, IPORY 4.50- (021 HY;- w8t dX YHR - XD RHRX&B0 (m, 1H); 6.65

-3 pbicha D SRE i T i6aal bSTAA TRb 756 s 11; 802 o, 1)

ES{@1if 3473, 4S) - 4- Am no- 3- met hoxypi peridin- 1-yljethyl}
- met hoxyqui noxal i n-2( | Hy-one (Internediate 37, 37
mg crude, 0.1 1 mmol ), 3-o0xo0-3,4-di hydro-2
% éido[s 2- 6][!, 4] oxazi ne- 6-car bal dehyde (WD
U

Uz u58144) (20 ng, 0.11 mml) and SOdI umtr| acet oxy
3¢ A X033 -dihy Afpy n-.A H H4Hkiazin-6-
ynggeﬁfvwa,%%%}&%énﬁ%we&vﬁﬁz &%XF.% R 3fnd? OE Q5L bile
pre at 0 grve

hyd@aplosdd satn. 1H NI\/R (DI\/BOd ) d 1 39-1.53 (m 1H);

3.0k 3 akitlyard Ik ph o 32- A0 & Hhiaznd6-tarbildshyds (WoW8b4/058144) and

Intermediate 1 were reacted using a procedure similar to the one described for the synthesis

of Example 1, providing the title composition.

'HNMR (D,0) &: (D,0) 2.31 (m, 2H); 3.20 (ddd, 1H); 3.31 (m, 1H); 3.40-3.80 (m, 4H);
3.55 (s, 2H); 3.95 (m, 1H); 4.34 (s, 2H); 4.55-4.70 (m, 2H); 4.82 (m, 1H); 6.84 (d, LH);
7.11 (d, 1H); 7.66 (d, 1H); 7.80 (d, 1H); 7.87 (d, 1H); 7.96 (s, LH); 8.03 (d, 1H).

ES (MH)": 491

Example 4
1-(2-{(3S 4R)-4-[(2.3-Dihydro[ 1.41dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-

hydroxypiperidin-1-yl}ethyl)-2-oxo0-1.2-dihydroquinoline-7-carbonitrile, bis hydrochloride

salt
2,3-Dihydro[1,4]dioxino[2,3-c]pyridine-7-carbaldehyde and Intermediate 2 were reacted

using a procedure similar to the one described for the synthesis of Example 1, providing the
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1H); 2.60 (t, 2H); 2.65-2.85 (m 3H); 3.13-3.22 (m
3H); 3.30 - 3.34 (m 2H); 3.58-3.78 (m 2H); 3.92 (s,
W@Rog/oMmogY- 4. 44 (m 2H); 4.61 (s, 2H); 6.93-7.BFT/GBR007/004766
3H); 7.30 (d, IH; 7.75 (d, IH); 8.04 (s, IH; 11.20
(s, IH). M5 (ESP): 495 (M#) for C25H30N6CH Exanpl e 18
vUam no) net hyl 1- 2H pyri do[ 3, 2- 61[ | , 4] t hi azi n- 3(4
H) - one, bis-hydrochloride salt 1-
titlg QOTPP@itPN4S) - 4- Ami no- 3- met hoxypi peri din- 1-yljethyl}

'H'gggﬁ (Beteet 30%ay! (;Pn?z%[)'b)'?) £, gl)m?éﬁ_?gk%%ﬁi 3% (m, 21);
4, U&W{Iﬂqﬂh )Zi 61](5&,,241)1; Bﬂ.@zbr@e}}b} cfeﬂ“sb(al tiepytzs (WOH); 7.72 (d, 1H);
, L,um I acet ox
c(gvﬁad% Ogddy L 8% (m@zé% m%‘ %E{ &gg Téhﬁusi ng ay
Mﬁ%e S|mlar to the one described for the
synthesis of Exanple 14 to give 73 ng of the title

conposition as an off-white solid. 1H NWVR (D Q d:

Exdmbfs @ 28 (M 2H); 3.03-3.21 (m 2H); 3.41-3.46 (m
—"%%Fb—z 530(5 2H) ;3523 72(mH4H) 3.86 (s, 3H):

hyrothG2EHADNGOAS Exarrpl e 19 1- (2l

2.
T N R S R st 2 v
red®RdN@kigPh Pesdedird -similatl thethBYdng -d2s@ibed for the synthesis of Example 1,
1, 2-di hydroqui nol i ne-7-carbonitrile, bis-hydrochloride
prayigipg the titlo comBASIONoY _ 4_ ani no- 3- met hoxypi per i di n-

1H£¥E£@n|M§Q| Y §'202()c(m dH3- @'165:9“ ﬂig)UB%U 1183(-2117 4H); 3,71 (m, 2H); 419

I'nt er nredi at e
(m228); d4.h3-4166 [(m, 3| &9 (o RH);36. é} (ys.ildf hé—83-(d,cleﬂ)b |2§e(ldybié) 7.44

(d(%)ag;gﬁ“do?@% %7&4,‘ é@g(slogdﬁglmg mmfl?db‘éﬁf‘(m [H); 9.58 (m,

lmeao.oédnuﬂ-[)nglaommotlé)jure simlar to the one described
E_é&l#th% synthesis of Exanple 14 to give 95 ng of the
: érrpositi on as a colorless solid. 1H NWR (D O
d: 2.14-2.33 (m 2H); 3.12-3.27 (m 2H); 3.42-3.49 (m
3H) ; 3. 54-3.62 (m
Examge

1-[2-((3S.4R)-3-Hydroxy-4-{[(3-0x0-3.4-dihydro-2H-pyrido[3.2-b][ 1 .4]thiazin-6-

yDmethyl]amino} piperidin- 1-yDethyl]-2-ox0-1,2-dihydroquinoline-7-carbonitrile, bis

hydrochloride salt
3-Ox0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazine-6-carbaldehyde and Intermediate 2 were

reacted using a procedure similar to the one described for the synthesis of Example 1,
providing the title composition.

'"H NMR_(DMSO-dg) &: 2.21 (m, 2H); 3.20 m, 1H); 3.30-3.76 (m, 6H); 3.60 (s, 2H); 4.24
(m, 2H); 4.57-4.67 (m, 3H); 6.62 (d, 1H); 6.83 (d, 1H); 7.27 (d, 1H); 7.73 (d, IH); 7.89
(d, 1H); 7.98 (d, 1H); 8.07 (d, 1H); 8.24 (m, 1H); 9.34 (m, 1H); 9.61 (m, 1H); 10.04 (m,
1H); 11.08 (s, 1H).

ES (MH)": 491
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2H); 3.63-3.76 (m 2H); 4.09 (s, IH); 4.25 (d, |IH;
4.32-4.39 (m 4H); 4.43-4.50 (m 2H); 4.50-4.65 (m
( IH); 6.80 (d, IH); 7.29 (s, |HPCTGB1007/004766

WO Rog/ o088 (d,
(dd, IH; 7.82 (d, IH; 7.91 (s, IH; 7.97 (d, IH;
8.22 (s, IH. M5 (ESP): 476 (MH) for C26H29NsO4
Exanpl e 20
| -r2-((3%4i?)-3-Methoxy-4-{r(3-o0xo-3. 4-di hvdro-2
Ex dor3.2-6i p .4loxazin-6-

1- ()él )(fﬁhﬁ)yél [ (9.'3] lﬁ‘lﬂb&bﬁetﬂﬁlgklﬂo[b 3%]2)%({?15( hA1det®Y@indind=Hi hydr
' diigs bis hygrotldpridd salt

2 3(ﬁﬂ1ty§1}ol[rle%ld5{xéno%§j %gndlﬂeo I7|d:g§)§1d m‘%q%) %nllft&lnlle%late 11 were reacted

usiﬁg @fPocdddre Gy O th2 o Fiysfchti@{ Br the synthesis of Example 1, providing the

. 6][1, 4] oxazi ne- 6- car bal dehyde (WD 2004/ 058144) (51 ng,

titlg COMDOREAD  and sodi um tri acet oxy borohydride (180 ny,

'HNR [170)))5: YO8 rm)ctaeﬂ) (dad, rm) 3@r1qareqip1§3 ss-m%z@ﬁl 119); 3.92 (s,
the one descrlbed for th esi s of

3H)eRO86m, 1), 4-Be41aY dnotthy d‘rif%@ J81 6@93e§@ar15‘t),| M? (lflolH) 7.22 (d,

conmpound as an off white
”@’oyi%é?&)%qﬁ%é%%%%h&’ ?%Ed ihge 1.51 (m 1H); 1.59-1.75
ES(MHYH)68 2.23-2.37 (m 1H) ; 2.56 (t, 2H); 2.60-2.80
(m 3H); 3.17 (s, 3H); 3.26-3.32 (m 2H); 3.68 (q,
2H); 4.25-4.45 (m 2H); 4.61 (s, 2H); 678(d | H);
Ex@@ejd IH) 729(d IH); 7.65(dd, IH) 7.91 (d,
) 0 I S, MBS .

Q%_ ‘ DV At TRz d QG [

vlFaNEﬁd’)ﬁ%Mvﬂ 2H bvndargaz B[ d]diﬂﬂﬁ-@ﬂl—f#dﬁ&érblﬂW(ﬁ@chioridé balt
thrazin- - 3/ ]am no }piperi

3-axoy3, ‘}-étfmitorﬂépw@[ 3 bJHf%%F@aér%thal%%vdec%ﬁb'aFﬁrwmaée 11 were

YL Yrohbe Salidr & described for the synthesis of Example 1,
-“"‘% ‘%%%O er§J4 Rbar for the hoéliyﬁls‘b“ef Cdin- 1oy ETTE i

prO\Zdlogdxetlllezomthmnoqm noline-7- carbonitrile

%ﬁgﬁ%@%ﬁ}w éﬁz‘ﬁ@,r g9ﬁl§ gﬁ?' 3.30-3.48 (m, 4H); 3.62-3.83 (m, 2H):

3.94 (s) 34} thinah,BH)E-Acsrhad (elBie 4680s20Y/ O5BMdAMH)( T4 (dd, 1H);

e, B T J nfieraf GOLHE W74 86 ThoaY a7 B S S o€ i Y .61 .
1) 1HP8 (m, 1H); 11.41 (s, 1H).
ES (MH)": 481

I’]OI I ne -Ccar DOT]I rr

-yl)ethyl]piperidin-4-
yl}amino)methyl]-2H-pyrido[3.2-b][ 1 4]thiazin-3(4H)-one, bis hydrochloride salt
3-Oxo0-3,4-dihydro-2 H-pyrido[3,2-b][1,4]thiazine-6-carbaldehyde and Intermediate 11 were

reacted using a procedure similar to the one described for the synthesis of Example 1,
providing the title composition.

'H NMR (DMSO-dg) 8: 2.19 (m, 2H); 3.17 (m, 1H); 3.25-3.70 (m, 6H); 3.59 (s, 2H); 3.96
(s, 3H); 4.23 (m, 2H); 4.55-4.67 (m, 3H); 6.53 (d, IH); 7.04 (dd, I1H); 7.20 (d, 1H); 7.27
(d, 1H); 7.79 (d, 1H); 7.90 (d, 1H); 8.09 (s, 1H); 9.30 (m, 1H); 9.60 (m, 1H); 10.21 (m,
1H); 11.08 (s, 1H). '
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one described for the synthesis of Exanple 14 to give
68 ng of the title conposition as a yellow solid. 1H
WORMRSHTR) d: 2.14-2.27 (m 2H); 3.00-3.15 (mPCH:B2007/004766
3.44 (s, 3H); 3.47-3.53 (m 4H); 3.57-3.70 (m 2H);
4.05 (s, IH); 4.12-4.21 (m |IH); 4.27 (d, 2H);
4.47-4.64 (m IH); 4.72- 4.86 (m IH; 6.80 (d, IH;
7.05 (d, IH); 7.61 (dd, IH; 7.75 (d, IH; 7.82 (d,
M,L%% (s, IH); 7.97 (d, I1H. M5 (ESP) : 505 (MH)
for C26H28N6C3S Exanple 22 [-(2-(f3
R 47-4-rf2.3-Di hvdrori.41di oxi nor 2. 3-cl
Exawmplelth- 7- yl met hvnami nol - 3- net hoxypi peridin- 1-yll|

l-gigt—ié #i4éi):4-i§z1_3—l}ih&% tlhéﬁgloxl o 2'§oc]b{f1r?dln-7cv%ngtﬂgll)e{n[im!ﬂe?a-
hv{h%x{/diﬁérfﬂlrﬂ-S)vl}éth&mmmeﬂioﬂ‘ﬁﬁlhmxa/lm-ﬂeﬂb die) bishydiobkibrigd dalt

2 3& ]%Hogléo_ é]dgﬁxgllo%g ' %gylhlﬁg l7b:?1§g?dﬁh¥ﬂa )r zki)I? IIrtltg:rme%late 12 were reacted
ust 6\% pbdGke QlrhilA 6l t1RXdnB @bstriBed fop YHel s§hihesis’ of Exdniple depivtiling the

2004/ 058144) (41 ng, 0.25 mmol) and sodi um
Ut]lercplaé@ﬁitﬁ)w bor ohydride (160 ng, 0.74 mol) were

1 t | i .
AR @M%' d“gs B ﬁ’é gﬁe%)i?f % (FH 1ﬁ 3. g? %2@ éﬁpﬁﬂgﬂ gs?@{-%'z&f@n, 2H);

3.96 (s) 3H)c odtes il (mn7Ha)s 467 (dﬂfzwmuaﬁ (smllin 708 (Hd/RH)D7Q9:(d, 1H);

455y 3okt 0Ty #5828 & Tuy”Oht gty g i
S(MH)‘MG% (s, IH): 4.30-4.38 (m 4H); 4.40-4.47 (m
4.53-4.66 (m IH:; 4.75-4.90 (m IH: 6.80 (d,

IH) 7.24 (s, IH: 7.62 (dd, IH; 7.83 (d, IH; 7.92
Exasapld [0 ; 7-98 (d, I'H); 8.19 (s, IH. MS (ESP): 476

or C26H29N504Exan‘p| e 23
6[({(135,.4R)3~4H dra E2r(@ onethor DXDAHI Xihyllpiperidin-4-

Vlﬁ'nm(é' ) uxyﬁ 2%{ erfdof ﬂigﬁ@m(ﬁaﬁn 3(4H) one bis hvdrochlorlde salt
yrramnojpirperidin-T-yl)enylT-2-0xo-1.2-dmydro

3- Oxm@l4rd1byd?o—6é{rm'@1dp[[3r2 b]El ,4]oxazine-6-carbaldehyde and Intermediate 12 were

7
reeicged[u(smg alel%)egﬁl‘rﬁ% gl? boﬁ%l%%«%%é%meg z(grégel mhI%Tlée/M E{JH]!)I}: 1,
préviding thmdieabmpds’suonso ng, 0.25 nmol),

R0 6864025 Ay 5 BY [dad O 3727 (m, 11): 3.51-3.75 (m, 4H); 3.91 (s,
3H); 3.99 (m, 1H); 4.28 (m, 2H); 4.50-4.62 (m, 2H); 4.71 (s, 2H); 4.80 (m, 1H); 6.90 (d,
1H); 7.08 (d, 1H); 7.11 (dd, 1H); 7.34 (d, 1H); 7.79 (d, IH); 8.05 (s, LH).

ES (MH)': 481

=

Example 12
1-(2-{(3S.4R)-4-[(2.3-Dihydro[ 1 .4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-

fluoropiperidin-1-yl} ethyl)-2-ox0-1.2-dihydroquinoline-7-carbonitrile, monoacetic acid salt

and
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]1[1, 4] oxazi ne- 6- car bal dehyde (WO 2004/ 058144) (45 ny,

0.25 mmol ) and sodiumtriacet oxy borohydride (160 ny,
w@20084/0mvol ) were reacted using a procedure si nPCHGBR@7/004766

t he one described for the synthesis of Exanple 14

(except for the hydrochloride salt preparation) to

give 62 ng (55%yield) of the title conpound as an off

white solid. 1H NWVR (DVSO-d*) d: 1.36-1.51 (m IH);
_1;@!9—_1274 (m IH) 2.23-2.36 (m IH) 2.58 (t, 2H) ;

: (s
ﬂuaﬂd))meﬁdlﬁa \ﬂdeth\llHl oxﬂ-l&@dlhﬂirodu@qlmé’ 73@rb{0d1.trllbﬂ)1_noﬁc®5 acid salt

Clq(q:b ;1-[111_2-2111?:)(0231 ﬂ‘xq_q))plp%u( ig{%fthg'ﬂ 4’%%(%%%3 hyfi@ﬂulnolm(erg carbonitrile

(hﬁ%@:ﬂ%ﬁh@@ FPRRIo® Wb suspended in chloroform/methanol (1:1, 20 mL) and free
|- [2-ff3/7. 45) - 3- Met hoxy- 4- { r ( 3- oxo- 3. 4- dji hvdr o- 2

bagad by rdrepyyise addatiionpof, MM diiseprppylehylamine untll all material was solubilized.
This W4E& fmé}ﬁ Ledbgea%gg% pédagtﬁ\}eddnﬂn{)tlo\ﬁlv)lgi Ex'd'lhg% &K @]dlr(gmw{@igfp@ridine-

gur no onitrile I sh ochl e sal
7- G{aﬁba[deBde (469 ng; ABF mond) at’@tdodmymlp@;tchbwohﬂdr@p](éQOnlyg,}2.8 mmol)

umpg ﬁtpé?cﬁé‘&"e g{nélllai%d h§3) esc&ggqs?or t ygﬁx%g i" h?ample 1. The residue
obﬁtrﬁ& the?r Akraiibyy drb@t—al?ed—h;pw dldkﬂ[)ﬁ)nfbthane and saturated sodium bicarbonate.

hi azi ne car bal dehyde 2004/.058144). (48 . .
Thl s of o s PERSS TR E s B T S0 RE iy i sotution.
The - agfle s Phhse\Rae bﬁ@@@itﬁdteﬂswﬁiﬁﬂ%ld?@detﬁﬂfe a@daﬂmkﬁmbﬁleﬂ Qrganic
gi ve 56 of the title conposition _as an off white
phgsg;; were dIl:g RINAR S()@u@)su]d"ate anh_qpngenzrgte(imReme phzs%@lrcgan%raphy with
wa‘éf‘)ace%&l)ltnlg’arﬁ&oﬁuﬂl@cétgﬁe aﬁtpded are%od%c@?s a(t%ﬂ fo&ﬁ%_ﬁ% mg %62%)

é 4 %Z(H( lﬂﬂ)l H)34 (141, 36) ?4718@n(2i11) RHR; (IIG 1795 3.03 (m,

_(MZ@D_&M
1r§d%§d {% 1}6&’?3 é,sngm 30 4%)(98%(1? SQH)' {‘5)3 ?W)Eég? (d, 1H); 6.90

(5,305; 148td) 1HR0. m&mmmww @ @51H). (2-{ (35

—jﬁ%ﬁloﬁé‘ﬁ%ﬁ%@f@@@%?%% 7-yl net hyl ) am nol - 3-

met hoxypi peri dm | -vUet hyl)-7-nmet hoxyqui noxal i n- 2(|

H) - one, Dbis-hydrochloride salt
The racemic mixture was separated on a Ch1ralpak AD, 250 x 20mm, 10u column (50%

methanol, 50% ethanol, 0.1% diethylamine). Example 12 eluted first, [a]p = + 14.3 (c=0.3,
methanol) (89 mg), followed by Example 13, {a]p = -11.6 (c=0.328, methanol) (80 mg).

Example 14

methoxypiperidin-1-y1} ethy])-7-methoxyquinoxalin-2(1 H)-one, bis-hydrochloride salt

A mixture of 1-{2-[(3S,4R)-4-amino-3-methoxypiperidin-1-yl]jethyl}-7-methoxyquinoxalin-
2(1H)-one (Intermediate 31, 160 mg crude, 0.48 mmol) and 2,3-dihydro[1,4]dioxino[2,3-
c]pyridine-7-carbaldehyde (80 mg, 0.48 mmol) in dry methanol/chloroform (1:1, 10 mL) was
heated under nitrogen over 3 A molecular sieves for one hour at 70 °C. The reaction was
allowed to cool to room temperature and sodium triacetoxy borohydride (310 mg, 1.44 mrhol)
was added. After 30 min, the reaction was filtered through celite. The filtrate was

concentrated to dryness, taken up in 15% methanol in chloroform, and washed with saturated
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1- {2-[(35,4.5)-4- Am no- 3- met hoxypi peri di n-

1-yl]ethyl} -7-nmethoxyquinoxalin-2( |H)-one
w@ kovserrvedi ate 48, 70 ng, 0.21 mmmol), PCT/GB2007/004766

2, 3-di hydro[ |, 4] di oxi no[ 2, 3-c] pyri di ne-7- car bal dehyde

(WD 2004/ 058144) (35 ng, 0.21 mmol) and sodi um

triacetoxy borohydride (130 ng, 0.63 mpl) were

reacted using a procedure simlar to the one described
sodigm binarbenat iselgrien. of Th agpequs 1ghase Wasy &c-extmcied Bficg eth 15%

o AFARRTBA, FRoRt FELUEI AR 46 DRy v

corlcehtrat&l @dleBred@ee( preshus.; CBI@Bm&ra]:&y (omsiligh{gel \gitlsa-ggld'wm of 2-5%

mezlﬂml 111|)dich§)r(§5e Iia:n%éoétmmn&zg 259 a%glo 1uglll§yzﬂ'rr(1;xi ave 16(%8'@ (70%) of

theArcsdMadaaf tRdfitle (ﬁ)nﬁﬁm(ldn ad ) 6il. 7TTHIYwédkenl u)in dVChE?orﬁShane/ diethyl

ethlfer?éi'd) ?5 e ( (tf\gprjl Vflg]ﬂoé/gf;@l mg%%eréiggﬂ( sl”hflgg%ﬂtfnnésprecipitate was

coﬂe@:&ﬂ b§ f)ltré’trowbltetkﬁféb{tutelhﬁ Rrafef aﬁ'ﬂi‘lglbﬂﬁb{zea't@ Eﬁ@ U esafittit of the title
yl) et hyl ] piperidin-4- yUam no)nethyl|-2 H pyri
COI@BTSBIUE-aSIa S?11(¥410va| n- 3(4H) - one 1-
45 d t-RW
ORGP h2BL TUy arart Pl et 2t 507 (m 31
3.87ds, 3@1)214-041'(81 )H); 3+ Dix(s 3H)¢ dRbrgdRdm 3H);p¥ 88 dof03nR 2H); 4.45-4.58

by TR R TR, B, OBl P o

1H9. 89 (§ypH). were reacted as described for Exanple 14

except for .the hydrochloride salt preparation). The
hﬁéﬁﬁﬁ@- fﬁmé%S dﬁf@cted to flash chromat ography

elutlng mnth a gradient of 0-10%
met hanol / di chl oronet hane to give 62 ng (62% of the
ExamplealSconpound, [a]D = -19.5 (nmethanol, ¢=0.58). 1H

6- [N@@%&eﬂ{o&} ICtZ ( 3‘ H%Qhol(v-%so&)ﬂﬁméﬁhmal(ém?xﬁ)e@ﬁvllp%dm 4-
ii Petyl ;320-330m

I- é’;g(.as %{) anemg % %ﬂéj@igl glyleﬁhylgwnnetﬁ}s ggu ?(géﬁ?( A H)-one

(Inferfdediade BH) ; 16D. Olﬁg 8.comle( n.48 H)nmdl)], ]380)(05} 4-kli-l=l)'drom1 -pyrido[3,2-

b][(l E]Q'E)))azmeé carbgm))de %OC?Z%BE?B%%FX@QD mg, 2()7.48 mmol) and sodium

triacetoxy borohydride (310 mg, 1.44 mmol) were reacted as described for Example 14

(except for the hydrochloride salt preparation) to give 139 mg (58%) of the title composition.
'H NMR (DMSO-dg) 6: 1.36-1.53 (m, 1H); 1.59-1.77 (m, 1H); 2.24-2.37 (m, 1H); 2.40-
2.46 (m, 1H); 2.60 (t, 2H); 2.65-2.84 (m, 2H); 3.14-3.21 (m, 3H); 3.30 — 3.34 (m, 2H);
3.67 (q, 2H); 3.92 (s, 3H); 4.22-4.45 (m, 2H); 4.61 (s, 2H); 6.92-7.10 (m, 3H); 7.30 (d,
1H); 7.75(d, 1H); 8.04 (s, IH); 11.15-11.27 (m, 1H).

MS (ESP): 495 (MH") for C»sH30NOs

Example 16
1-(2-{(3R.45)-4-[(2.3-Dihydro[ 1.4]1dioxino[2.3-c]pyridin-7-ylmethyl)amino]-3-

methoxvpiperidin-1-yl}ethyl)-7-methoxyquinoxalin-2(1 H)-one, bis-hydrochloride salt

1-{2-[(3R,45)-4-Amino-3-methoxypiperidin-1-yl]ethyl}-7-methoxyquinoxalin-2(1H)-one
(Intermediate 37, 37 mg, 0.11 mmol), 2,3-dihydro[l,4]dioxino[2,3-c]pyridine-7-
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l-(2-(G ?.4/?)-4-r(2.3-Di hvdro p
. 41di oxi nor 2, 3-clpyri di n-7-yl met hvnam nol- 3-
woreaoRoxypi peri di n-| - yUet hyl ) - 7- met hoxyqui noxal PCF/&82007/004766
H) - one, bis-hydrochloride salt |-{2-[(3i?,4
) - 4- Am no- 3- net hoxypi peridin-I-yl]ethyl}-7-methoxyquin
oxalin-2(1 H)y-one (Internediate 56, 75 rrg, 0.23 mmol),
2, 3-di hydro[ |, 4] di oxi no[ 2, 3-c] pyri di'ne-7- carbal dehyde
carbM@@@@@W@S@ﬂA@fS 143y (§me,®. P3nmab [and sadinm géfcetaxy borohydride (7O

o LY RICANL R iy B2 A B2 g v o

coaposjimiat a aolofi6S soliy). as a yel I ow solid. 1H NWVR (O Q

iR By o it $153.4 T 2, 370y %A o
3. 9@3& 3@@3 4.09- (Z3rf§ 84225(@11 2H}:7*o)4 33(&523} 9@46 rdd, 3H); 4422270 (m, 2H);

60
4.7 W@MHDH)G 936(d83H$ @PS( o (m,|)2H),7 70872 Q(ddélH) |H%1)07 (8 1H); 813G,
1H§26731(m|H) 7.74 (d, IH); 7.97-8.03 (m |H); :
17-8.26 (m 1H. M5 (ESP) : 482 (M4 +) for C25H3
MS (e 4B2 AMBT 202 & 6115063
/?.4i7?)-3-Methoxy-1-r2-(7-nmethoxy- 2- oxoqui noxal i n- U2
H) - vnet hyl | Di peri di n-4- yUam no) net hyl ] -
h_inl@lﬁ 7do[3 2-61 [1. 4] oxazin-3(4 H) one 1 {2- [(3/’? 4

Vl}@'ﬁuno@m@tﬁyl‘ﬁlﬁ-ﬁvnd&ﬁ% BHBM%x@Bnhyam-oae H- pyri dO[ 3, 2-

4] oxazi ne- 6- carbal dehyde (WO 2004/ 058144 ,
L- %3 3R, %‘ﬁhﬂ - ‘§6’H’1°E§)ﬁ‘?‘ir}dé‘bé‘tygi‘§‘y%c7r @ﬁ%ﬂqagm%%ﬂw(ﬁ%? -one
(InfferfreddtP! 37Ve8e fn?gﬂctﬁde asg. fes alndpd EoHo- Mm@h@ ’Mcpyndop 2-
(except for the %drochl oride salt preparation) t

bllgi4Yaxazige-argabaiohydst (W 2004083148 hf8lnae, [&]! -mmeh, Snd sodium

tn;ﬁzg';sg({'] ?&%yd(r@ 97(]?[)9& 31%;1?1}1 w(eg\@%tg({ }_és)degcrlbld %‘%E&a-&'?)p;lém (except

forzh@RyRoRboridasald pippar@iod? t¢ gl,ve 24H)11g (8381 of3ho0tlg enmmpkifion.

AR A 5 0 B B S P I

IH? a%ogsg 2H)H2.6572. §§(xﬁd3H)l H).13-820 8m( 3H); | 330 —B1342(n, 281); 3.58-3.78
I—Ql & ESP i 2) for G25LBONSCE

(m, 2H); 3.92 (s, 3H); 4244 4 (m, 2H); A6l (s, 2H); 6.93-7.07 (m, 3H); 7.30 (d, 1H);

7.75 (d, 1H); 8.04 s, IH); 11.20 (s, 1H).

MS (ESP): 495 (MH") for C,5H30N¢Os

Example 18
6-[({(3R.A4S)-3-Methoxy-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-

-one, bis-hydrochloride salt

1-{2-[(3R,45)-4-Amino-3-methoxypiperidin- 1-yl]ethyl} -7-methoxyquinoxalin-2(1H)-one
(Intermediate 37, 70 mg crude, 0.21 mmol), 3-oxo-3,4-dihydro-2H-pyrido[3,2-
b][1,4]thiazine-6-carbaldehyde (WO 2004/058144) (40 mg, 0.21 mmol) and sodium
triacetoxy borohydride (130 mg, 0.63 mmol) were reacted using a procedure similar to the
one described for the synthesis of Example 14 to give 73 mg of the title composition as an
off-white solid.

'H NMR (D,0) &: 2.13-2.28 (m, 2H); 3.03-3.21 (m, 2H); 3.41-3.46 (m, 3H); 3.50 (s, 2H);
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Exanple 29 1-(2- {4-1Y2,3-D hvdror
1, 41di oxi nor 2. 3-cl pyri di n-7-yl nmet hyl ) am nol- 3- hvdr oxyp
wo p@giothiontr 1- yl | et hyl)-7-net hoxyqui noxal i n- 2(PCHABR0VE/004766
trans enantioner A, bis hydrochloride salt
| -{2-[4- Am no- 3- hydr oxypi peridin-I-yl]ethyl}-7-nmethoxy
gui noxal in-2(l H)-one, transenantioner A (Internedi ate
57, 39 ng, 0.12 nmol),
3.2 B72(thy Do BI864}.HHOX AS[(2, 13D: PpPrd 36 (e 3HD; ddttiaitan bl 4.74-

4&%&%@?&?/?@%?%%&6%@ ((?gﬂlnt‘é Wgzg ﬂﬁ’gﬁkpo\%ledr{e rezgct ed
MRSESR)sEIi (VHT) forCoBkaNgds8 14 to give the title

conposition as a yellow solid (39 ng). 1H NWR (D Q
1.82-2.00 (m IH,; 2.48 (dd, IH; 3.01 (t, IH;

'Exa%ﬁgzl(m |H; 3.30- 3.44 (m IH) 3.58 (t 2H) ;

salt 3- Fydroxy 1-r2-(7-met hoxy- 2- oxoqui noxal i n-

1- E—%gw AXd)'O% %‘hg‘%- -B'et’lﬂg)g}!'piﬂ e )c(lglzl #] Ié’yq} Qq;xgqtf'xﬂlildr%qumolme 7-

-one, tran
caboaitdle (hntermediate § B-934ng i 29on310hymdﬂyprqbbﬂdmxnm[2 3- C]pyrldme-7-

USRS 5 TRIEEI IS G5t g 008, g9 boroa
(18 mgpﬂ%ﬁékmdbhwhé@ré&cﬂdd %fn@dﬁﬁ@c%rezs&mzl;lro?giw L(l)ne d;scribed for the
- ehyde
syos SIS Ogie i e PLG S ISP DAY 8 toress g™
‘HfNﬁl‘f{ (@31@5% vane T3RRL0eY 3320e8qkH, bag $.ap- 35396(ﬂ‘pBH) 1§l54 3.62 (m,
(except for the hydroc Iorlde salt regaratlon)

2HY; \Beb 34D 7aign, (2809 051 (s.t B 14251 (6, py AR 4. 434,50 (m, 2H);

.-._9 483 891128 0T 7é9&41 }:;’7.8 dd, 7604 76b.(d, 1H);
BRyh e 433,080 B goTTu, fit) 17 20 BTk 761 kda, 11348

793H)s 119); TP73d3H) 8 221(8)LH)3. 63-3.87 (m 2H); 3.98 (s,

4%9(}3'%31“%}’295@‘6( 2|H) 4'7921(?6,||H)r6; 8. 10

(s IH) 11.27 (s, |H). (ESP~): 481 (MH+) for
Eéﬁ#ﬁgg@ﬁCﬁ Exanpl e 31

1-[2-((3S.4R)-3-Methoxy-4- {[(3-0x0-3.4-dihydro-2H-pyrido[3,2-b][ 1.4]oxazin-6-

yvDmethyl]lamino}piperidin-1-yl)ethyl]-2-0x0-1,2-dihydroquinoline-7-carbonitrile

1-{2-[(3S,4R)-4-amino-3-methoxypiperidin-1-yl]ethyl}-2-oxo-1,2-dihydroquinoline-7-
carbonitrile (Intermediate 41, 93 mg, 0.29 mmol), 3-oxo-3,4-dihydro-2H-pyrido[3,2-
b][1,4]oxazine-6-carbaldehyde (WO 2004/058144) (51 mg, 0.29 mmol) and sodium
triacetoxy borohydride (180 mg, 0.86 mmol) were reacted using a procedure similar to the
one described for the synthesis of Example 14 (except for the hydrochloride salt preparation)
to give 80 mg (57%) of the title compound as an off white solid.

'"H NMR (DMSO-dg) &: 1.36-1.51 (m, 1H); 1.59-1.75 (m, 1H); 2.23-2.37 (m, 1H); 2.56 (t,
2H); 2.60-2.80 (m, 3H); 3.17 (s, 3H); 3.26-3.32 (m, 2H); 3.68 (q, 2H); 4.25-4.45 (m, 2H); -
4.61 (s, 2H); 6.78 (d, IH); 6.99 (d, 1H); 7.29 (d, 1H); 7.65 (dd, tH); 7.91 (d, 1H); 8.00 (d,
1H); 8.10 (s, IH); 11.20 (s, 1H).

MS (ESP): 489 (MH") for Ca6H2sNeO4
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| -(2-{4-[(2, 3-di hydro[ 1. 4] di oxi nor 2. 3-c1pyridin-7-yl me
t hyl ) am nol - 3- hvdr oxypi peridi n-1yl)
we@edgloy et met hoxyqui noxal i n-2(1 HVone, trans ePERGBRIBRI004766
B, bis-hydrochloride salt 1-
{2-[ 4- am no- 3- hydr oxypi peridin- 1-yl]ethyl}
- 7-met hoxyqui noxal i n-2( | H -one, trans enantioner
(Intermedi ate 65, 42 ng, 0.13 mol),
2, 3-di hydro[ |, 4] di oxi no[ 2, 3-c] pyri di ne-7- car bal dehyde
Ekg¥$%ggp4/058144) (22 mg, 0.13 mmol ) and sodi um

%xy borohydr|de (83 2O 39 nnol) wer e react ed

\ n&l@xe@-czﬁibonjm}e bis-

U 3.0 (U, ITH
hy&o@lﬂoriﬁde%alt(m I H); 3.32-3. 44 (m IH); 3.58 (t, 2H);

1- %F[?g_ﬁf@é (S}mn% e.ﬂé)xwp?railrg) ?ﬁi]@hgﬂ}%b)&od&§%flpbdroq91 ngneﬂ-

caxﬁasmtrhbl) (lnFen?n@di@Eh 4I1H)9s3 8ng000 2@ minbl)), 380)&)13 &-<lihydidy2 HAfrido[3,2-

b] [%l nghvamg)@yqarb_glququ _(}}{Q %/058 161)@) q@?n&gal (i)£9 ml-nol) and sodium
trlgcgl%'i% ‘le’(QngtthliHél %l RO REY, 0B6Nnhol) WHaEkdAekaRERY lal précedure similar to the

gn 4]oxa2|n 3(4 H)-one, trans enantioner
ong d@scpbec{ Abe mﬂ@swﬁ Eanmplepkd fogive 63 g plothp itl composition as a
ve %”gﬁ oxqu|noxaI|n 2( I H-one, trans enantioner
? riredi ate 65, 42 ng, 0.13 mmol),
THNMROIBOH S 2HyeX. 27 @n, BH)y Bi00e]. &5, @9, 2H); 3.44 (s, 3H); 3.47-3.53 (m, 4H);

4] o I ne-6-car.bal.dehyd / 144 4
3558 el A GOl ort dod N o eyt de A& gim; 472
4.85 30 1m)¥015 B0 YENE)S BOSIEAHRS7 SR, I BEd7.TD(d, EMRNDEE(dI4H); 7.91 (s,
- except for the hydrochloride salt preparation) to
fé 0874¢1ﬁﬁ (68% vyield) of the title conpound. 1H NMR
@_@;@ i igNds 1) 188 (1,29 198 (1,
2.59 (t, 2H); 2.84-3.03 (m
3. 13 3 25 (n1 IFD 3.58-3.80 (m 2H); 3.92 (s,
E3 32 (t, 2H); 4.61 (s, 2H); 4.84 (d, IH;
- 05 (n1 Skg 7. 30 (d IFD .7 28 7.79 (m 1H;
‘. il o) 4l ANy ]

salt

1-{2-[(3R,45)-4-Amino-3-methoxypiperidin-1-yl]ethyl} -2-oxo-1 ,2-dihydrdquinoline-7-
carbonitrile (Intermediate 43, 80 mg, 0.25 mmol), 2,3-dihydro[1,4]dioxino[2,3-c]pyridine-7-
carbaldehyde (WO 2004/058144) (41 mg, 0.25 mmol) and sodium triacetoxy borohydride
(160 mg, 0.74 mmol) were reacted using a procedure similar to the one described for the
synthesis of Example 14 to give 69 mg of the title composition as an off-white solid.

'H NMR (D,0) &: 2.14-2.30 (m, 2H); 3.12-3.25 (m, 2H); 3.41-3.48 (m, 3H); 3.54-3.62 (m,
2H); 3.63-3.74 (m, 2H); 4.08 (s, IH); 4.26 (s, 1H); 4.30-4.38 (m, 4H); 4.40-4.47 (m, 2H);
4.53-4.66 (m, 1H); 4.75-4.90 (m, 1H); 6.80 (d, 1H); 7.24 (s, 1H); 7.62 (dd, 1H); 7.83 (d,
1H); 7.92 (s, 1H); 7.98 (d, 1H); 8.19 (s, IH).

MS (ESP): 476 (MH") for Cz6H29N504
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l-(2-{4-r(2,3-Di hvdro p

, 41di oxi nor 2, 3-cl pyridin-7-yl met hyl )am nol - 3-fl uoropi p
we@edodionby | } PCT/GB2007/004766

et hyl ) - 2- oxo- 1, 2-di hydr oqui nol i ne-7-carbonitrile,

trans enantioner A, bis-hydrochloride salt A m xture

of

| -{2-[ 4-am no- 3-fl uoropi peridin-I-yl]ethyl}-2-oxo-1,
_dmm&:ﬂéoqw nol i ne-7- carbonitrile, trans enant i onmer A

X of 2, 3= DYT ya
1 ﬁﬁ ﬁlﬁﬁib er d&}Gl th@l]- 2 ﬁhhydroqiu ngne -7- carbomtrlle

1—&?&%}?&@ 4—%“' B SRt e s Pibul PoPh e pinns

carB6nitrilé e(lﬁﬁﬁﬁbdl@ﬂ: vas 88l nyer23 anmol)) 3texorNedihydro-2H-pyrido[3,2-

1l ol aeg o O RS (8L S 4 a8 oo

trléc@tm?ﬁ 'B@itoH{{(ﬁldEV(@S@ h%hb 74 THGol) ORed Fe@bteduihgla&r¥@8ure similar to the
tered throu celite. The filtrate was concentr at ed

on@ éesgnwefgrsthe wmhfz,srsmf Examplrukd (cueept fonkherhydipchigridgsalt preparation)
to g@& E?E%l (65:’? lyférlcﬁfo? Y tﬁ‘fa@ M‘@&Hﬁ‘% Wi bt vﬁfi’t@ Yoipf ed sodi um

I car nat e ut i on. e agueous p ase was
'HrNeMBXDMED-dg) Soncs6-hist l(nn;LH%, nbchaﬁé Kthc Hiprb2 bR A6 (MheH); 2.58 (¢,

GBI 30 S PRG0S LIS o g gm. 2 430

4. 46f(ﬂ13§l={§ €4, 6QM gm)at@w @lphb{) onocsid| 1€ & (dM Mher. @(aldj HDY 7.91 (d,
or oret hane gave 66 ng (26%

lHéaf 8@Hédf1we89338é3dfn’ﬂﬁ% H%]I(é nposition as an oil.
WAk Ry H 1 di chl or onet hane/ di et hyl et her
M§(:EEﬁrr?V\4ﬁ§r$d trea?gd 255?“’306 1.0 MHC in ether (~2 eq)
resulting in a precipitate. This m xture was
ExGANgEN) r at ed to dryness. The resulting solid was
uwunaltuted |n wat er and Iyoph| lized to g| ve 66 g
hox . - QH-] HblhbAjthiazin-6-

hvaﬂd)uhloﬁd&smts 66 (m IH) 3 79-3. 93 (m IH) 4.11-4. 27

1- Egnk%lg }_g')fgj‘ o -|q)ex W) y%xae 1%é y, ]%%ylﬁ@g oxo4pg§%tlgpﬁ{oqpﬁfllne 7-

ca@oﬁ@nlé d Inlek‘%edﬁtezaﬂ $O Inkd), ; 0.Z5 Glﬁm(s)g,g 03 %}l‘d)-ﬁi ,4-8il38ro-PH-pyrido[3,2-
: S
b)idbjarinessripldinyder SV QTBOEREYD @R o <048 mmeD and sodium

triacetoxy borohydride (160 mg, 0.74 mmol) were reacted as descrlbed for Example 14 to
give 56 mg of the title composition as an off white solid.

'H NMR (D,0) &: 2.10-2.24 (m, 2H); 2.89-3.13 (m, 2H); 3.38-3.46 (m, SH); 3.48-3.52 (m,
2H); 3.53-3.68 (m, 2H); 4.04 (s, 1H); 4.11 (d, 1H); 4.27 (d, 2H); 4.49-4.62 (m, LH); 4.73-
4.84 (m, 1H); 6.79 (d, 1H); 7.05 (d, 1H); 7.61 (dd, 1H); 7.75 (d, 1H); 7.82 (d, 1H); 7.91 (s,
1H); 7.97 (d, 1H).

MS (ESP): 505 (MH") for CaH1sN¢O03S
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| -r2-((3-Fluoro-4-{r(3-o0xo0-3.4-di hvdro-2
H pyridor 3, 2-Z>p i, 41loxazi n- 6-
wQ@ kgosmttegl 1am no) pi peri di n-1-yl)ethyll-2-o0xo- LREHGB@I7004766
qui nol i ne-7-carbonitrile, trans enantiomer A 1-
{2-[4- Am no- 3-fl uoropi peridin- 1-yljethyl} -2-oxo-
1, 2-di hydr oqui nol i ne-7-carbonitrile, trans enanti omer
A (Internediate 67, 150 ng, 0.48 mmol),
3- 0x0- 3, 4-di hydro-2 H pyridoJ 3, 2-

E:guigfgoxa2|ne 6- car bal dehyde (WD 2004/058144) (85 ny,
), and sodlun1tr|acetoxyborohydr|de (300 ny,

1-(2- {435 48y6l-[( 2. dd)ikydre{d @i dokine] 2 dedpyridied FHanmi
%@Wﬂ Sallhll Pﬁ.ong%rfsgq. )q'g%ciﬂoglge sl
1.9149) Q- Améxre03- ElkthoijhquMan( DyB&hdlis )7-slethpaygquihoRdlin¢2(] H)-one

(Ir(tgﬁmqqlﬂte421]85ggg( r6n17g S( :._'a 212 (21?7521%%@1&()@ 4]9‘251)’(131’19)[223—c]]15ynd1ne-7-
cal%aﬂigh}%e 2(9\’(6 @004/1)'98143) g&% 1§1§ 0. Zl'bnfnmgl) %gd (sééﬁlurth}lacetoxy borohydride
(I(Odmgj Q|ﬁ3 tmngl@ v(ege rqaq):d uymg@ I(rggp’duqewlmﬂ;r '@1th!€|) @ne ppbcnbed for the

syxitl}% (f\f/&z&)alm@ %élv]e d1Sng bttthe tltlelcojn%)o(;ﬁon héd) \t/)elw okeP)

35 to 40 were
‘HﬂﬂmRﬂDaD)&ylﬁéﬁéndelpHasé3HQUQ(mn1H)V&P@ﬁémXEwﬂHbe3Q8323(m

G ! 395 AL U S a2,

1H)h(4232{4439 (rﬂi,, g{)ﬂ 434 81 (mA2i); oX6MmorR03ns DYy i671(d,7HY); nB07 (dd,
am no uor o

1H; ﬁé%ﬁ%%ﬁ%u?ﬂé%&ﬂﬁ%—g@fz¥ﬂﬂgﬂ%58tblﬁ§ enantiomer A bis

M@}{@'&E%Cxiﬂzc(!vlm‘g f&r@z%H}ZN;b Di hydr of

I OXi no pyri |ne-7-carbaldehyde and
1-{2-[4- Anlno 3-

{!“q£9§|per|d|n | -yl]ethyl}-7-nmethoxyqui noxal i n-2(|

trans enantloner A (Internedlate 77) were
V438 xe pqhinoxaliy g $

1- {22 RZS,MAMO 1—H)elho$y1ﬂﬁer31n32—y@]mhymI-%methosjﬁluﬁloddln(l_gﬁlfl) -one

(Ilrt;gn’le atf3484 7§gné 212§gmdlh333&%4§ i-ém«tyﬁ?o-ﬁ]f qp[g-biﬁ A Mazine-6-
caflﬁldegﬂe (V40521)04/0§§14@]T(372Hg, 021 94moMand Kpdiufm. Pidcetaky borohydride
(1|30H)mg, 0.63 mmol)dwere réacted as described for Example 14 (except for the hydrochloride
salt preparation). The crude product was subjected to flash chromatography eluting with a
gradient of 0-10% methanol/dichloromethane to give 62 mg (62%) of the title compound,
[alp = -19.5 (methanol, c=0.58).

'"H NMR (DMSO-dg) &: 1.04-1.23 (m, 1H); 1.76 (t, 1H); 1.81-1.91 (m, 1H); 1.93-2.07 (m,
1H); 2.18-2.42 (m, 1H); 2.61 (t, 2H); 2.79-2.99 (m, 2H); 3.20 - 3.30 (m, 4H); 3.54-3.75
(m, 2H); 3.91 (s, 3H); 4.25-4.43 (m, 2H); 4.59 (s, 2H); 6.90-7.06 (m, 3H); 7.27 (d, 1H);
7;74 (d, 1H); 8.02-8.06 (m, 1H); 11.18 (s, 1H).

MS (ESP): 495 (MH") for C,5H30N6Os
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7.30 (s, IH); 7.78 (d, IH; 8.03 (s, IH,; 8.22 (s,
IH. ES (MH)+ 470 Exanple 36
W®@200803961 uor o- | - r 2- ( 7- met hoxy- 2- oxoqui noxal i NnPCT/&B2007/004766
H) -yl ) et hyl 1pi peri di n-4- yUam no) net hv
p- 2H pyridor 3, 2- 61[ |, 41oxazi n-3(4 H)-one, trans
enantioner A 3- Oxo- 3, 4-di hydro-2
H pyrido[ 3, 2-6] [ |, 4] oxazi ne- 6- car bal dehyde and
l-{2-[4- Ami no- 3-
fl u?r&ol peridin-1-yl]ethyl}-7-methoxyqui noxalin-2(l
Jﬁﬂnpoﬁe-, trans enantl oner A (I ntermedl ate 77) wer e
i tlimet ] '

& -ogt soh toc oride salt

1- {zomgmmm Alxkﬂné\lw&gtmaﬁgdﬁ;dlgg yﬂ]@ﬂ‘iyl}l%ilr&th])x?@ln(dmlniﬁ)l[{) one

(Iqtﬂ)medzateo 7@' 5 rfi]g=2|—9 2359 m;z@olé ms?gg %dqoLb g]dg)x%bé gipyrldme 7-

cal(bmdelll)}d): (V&% @60@0%4@%372@ 0.33 %éli) %ﬁd (s&lmr%%acetoxy borohydride
; S

(1@ 193, 07650@“(% wgpgeact;:d Bﬁ)d‘{sélrlqu r Exampje Eld to g : ‘the title composition
6552k Yok Boid 7 1119 (s, | H) . ESXMH L 483 Exanpl e

'HINMIR-(D40] §:21 81 Ditv(dr, dH);, 2.3¢20Ri(mo ]l H);32.82-Byp6i(chi, hHY.- 3:10r8.23 (m,

b AT PR A ST W s op g 3 4220

I ang- Aemlanﬁmﬁem 8 ébSIS(diIVZH)QGtMOOIaGe(IﬁaIH) 6.83-6.91 (m, 1H); 7.07

RO b T 54 PRy BB 1 P Bl e
Mgkﬂ;@)hydg}(wﬁfqm@%&(ﬂgdydroqw nol i ne-7-carbonitrile,

rans enanti omer Internedi ate 79)were reacted using
a procedure simlar to the one described for the

lpgssls of Exanple 33, providi ng the title
—%Hmb;mtlon 1HNI\/R(DO) dppm 81194(m | H);

_ 3 | RoB 3 X & l ‘<a i'din-4-
; 3 57 3. 66 (m

m 2H); 4.38-4.43
1- (2‘1[(32 HR) 44&151@04 Iﬁﬁhcﬂxyplpﬂhﬂm 14ylﬁzﬂ}y41} Tmethoxyquiigxalin-2(14)-one

(Interslgedlate 56(, U}IS Illg,b 0.23 mmolf, r9-0xo-3,4-d1hydro-2H—pyr1do[3,2-b][1,4]oxazme-6-
carbaldehyde (WO 2004/058144) (40 mg, 0.23 mmol) and sodium triacetoxy borohydride

(150 mg, 0.69 mmol) were reacted as described for Example 14 (except for the hydrochloride
salt preparation) to give 73 mg (66%) of the title compound, [a]p = +17.5 (methanol, ¢=0.56).
'H NMR (DMSO-dg) &: 1.04-1.22 (m, 1H); 1.78 (t, 1H); 1.83-1.93 (m, 1H); 2.00 (m, 1H);
2.22-2.35 (m, 1H); 2.62 (t, 2H); 2.81-3.00 (m, 2H); 3.20 —3.30 (m, 4H); 3.56-3.78 (m, 2H);
3.92 (s, 3H); 4.26-4.44 (m, 2H); 4.61 (s, 2H); 6.92-7.08 (m, 3H); 7.29 (d, 1H); 7.75 (d,
1H); 8.05 (s, IH); 11.21 (s, 1H).

MS (ESP): 495 (MH") for C,5H30NgOs

Example 29
1-(2-{4-[(2.3-Dihydro[ 1 ,4]dioxino[2.3-c]pyridin-7-ylmethyl)amino]-3-hydroxypiperidin-1-

vl}ethyl)-7-methoxyquinoxalin-2(1H)-one, trans enantiomer A, bis hydrochloride salt

1-{2-[4-Amino-3-hydroxypiperidin-1-yl]ethyl} -7-methoxyquinoxalin-2(1H)-one, trans
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IH 6.85 (d, IH); 7.25 (s, IH); 7.68 (dd, IH; 7.89
(d, ITH; 7.98 (s, IH; 803 (d, IH; 820 (s, IH ES

W@ 2008/02041 Exanpl e 38 PCT/GB2007/004766
| -r2-(3-Fluoro-4-{r(3-o0xo0-3. 4-di hvdro-2
H pyridor3. 2-6iri.4loxazi n-6-
yl)met hyl | am no} pi peridin-I-yl)ethyll-2-oxo- I 2-di hvdr
oqui nol i ne-7-carbonitrile, trans enantioner

enguiOner 3, (Inteiimediate 52, 39 mg, 0.12 mmol), 2,3-dihydro[ I 4]d10xmo[2 3-c]pyridine-

7-<ia§b?1}2q_ P}?é) m(ﬁ O’Z_@éﬁ{/bSﬁhWéﬁ'rHﬁ 061'201‘3%%' aqlﬂt}X&%ﬁmatﬁgcetoxy borohydride

(76 g 0. Sﬁt)inpial)ivﬁimfelaetyd dsadelgribled PordBamnipl@14diotpyicrtbeytflesiniposition as
\‘R}i cargja@{) Ie trans enantioner B (Internediate 79)

a ygHow sql 8@ 'using a procedure sinilar to the one

'HI@ARN(DDEP5:f PBZ Qime (ﬁym#eﬁwmaf 1}Ey<a3rml @ 138, Gemcae:plt (ni am); 3.30-
the hi’/%roc oride salt preparation), provi

340 (1, A O RGBT S (st 054 40 B i 143004 Bflmg ; 4.65

@, Eéi“s %7 @;’ 515“ yéﬂﬁd }_f4728 (%1}%)"17 %1% 1y, %QTlg(s 1‘1?8!{)%@120 G, 1H).

_ifﬂiﬂ)HGS(MWisfc(r§24mmgos4 29 (m IH) 4. 29 4.46 (m 2H);
4.61 (s, 2H); 6.78 (d, IH; 7.01 (d, IH; 7.30 (d,
IH); 7.66 (dd, IH): 7.91 (d, IH: 801 (d, IH; 8.1 1
E_x_@ﬁlpld;g; 11. 19 (s | H) ES(M—If 477 [a]D = +19.8

yl}&ﬁﬁﬁ&memyﬂ-zmwtdbwj Al 1 m&mmmunrm afanm @horh&mone

trans enantioner. B, bis-h drochl ride. salt
1-@-i- amnﬁg}-arftypr%ymmd&km&ﬁ @‘PFH“H@“P%%@H&P&% hyde 'ans

en?‘ﬁgm]cr { 1 edrrfiddiste- 537 39 m 0 12 mmol), 3-0xo0-3,4-dihydro- 2H—pyr1do[3 2-
['uor opi peridin-1 - {y th%/ - 7- met hoxqu noxal i n- 2(1
blH)Aomaeine Hraarhaldshedst i(Bikbr20840pHt4) n@di e B33 Wewdh and sodium

tri c%ﬂ&% %groﬂgdr[lﬁ é26 %@%%ﬁb&% l‘e@&tg(? gsvcliegﬁbga rqﬁéﬁ{ﬂlpfﬂ(except

foctherppdro¢hilaritle sdlHpiepdRat{c@) @ give gPmg (B4B) ofitho vitl¢ mmmq)ld

AR OMSo 4D s: HBo-136 22 P4 64, 2! 2.6 @8: 4%0 - 235 (m, 1H);
2.64 (t, 2H); 2.88-3.10 (m, 2H); 3.18-3.32 (m, 1H); 3.63-3.87 (m, 2H); 3.98 (s, 3H); 4.39
(t, 2H); 4.67 (s, 2H); 4.90 (d, 1H); 6.99-7.11 (m, 3H); 7.36 (d, 1H); 7.81 (d, LH); 8.10 (s,
LH); 11.27 (s, 1H).

MS (ESP): 481 (MH") for C24H2sN¢Os

Example 31

yl}ethyl)-7-methoxyquinoxalin-2(1H)-one, trans enantiomer B, bis-hydrochloride salt

1-{2-[4-amino-3-hydroxypiperidin-1-yl]ethyl}-7-methoxyquinoxalin-2(1H)-one, trans
enantiomer (Intermediate 65, 42 mg, 0.13 mmol), 2,3-dihydro[1,4]dioxino[2,3-c]pyridine-7-
carbaldehyde (WO 2004/058144) (22 mg, 0.13 mmol) and sodium triacetoxy borohydride (83
mg, 0.39 mmol) were reacted as described for Example 14 to give 45 mg of the title
composition as a yellow solid.

'H NMR (D,0) &: 1.82-1.99 (m, 1H); 2.42-2.53 (m, 1H); 3.01 (t, IH); 3.08-3.20 (m, 1H);
3.32-3.44 (m, 1H); 3.58 (t, 2H); 3.80-3.95 (m, 5H); 3.96-4.09 (m, 1H); 4.32-4.50 (m, 6H);
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(m 1H) ; 3.52-3.72 (m 4H); 3.91 (s, 3H); 3.85 - 3.95
(m IH; 4.13-4.28 (m 2H); 4.37-4.43(m 2H);
W@ 28041966 (m 2H); 4.57-4.73 (m 2H); 4.94 (n®PCT/EB2007/004766
6.90 (d, IH); 7.10 (dd, IH); 7.30 (s, IH); 7.78 (d,
IH; 8.03 (s, IH; 822 (s, IH. ES (M{)+ 470 Exanpl e
40 6-[Y {3-Fluoro- 1-[2-(7-nethoxy-2-oxoqui noxal i n-
1(2H) -yl ) et hyl ] pi peri di n-4- yUani no) net hyl ] -
4.63-(py2H)d 6[83 (@- B} 7.074ddxdbi -29(@H)H)orel6 (dr Bk 800 (s, LH); 8.21 (s,
nanti omer B 3- Oxo- 3, 4-di hydro-2
pyrido[ 3, 2-6][1, 4] oxazi ne- 6- car bal dehyde and
M$ (HSP)] 467TANTHIQ £63-Ca4H9N5O5
fl uoropi peridin-I-yl]ethyl}-7-methoxyqui noxalin-2(l
H) -one, trans enantioner B (Internediate 83) were

Exraﬂgapl using a procedure simlar to the one described
or e synt h7(53|s of Exarrple 33 ecet for the

L@g@@ ” @fﬁgu.g Mo @Z@@ ago&;zﬂ(smong ' afénsﬂmz@mm B1H):
1-{2-p- Aml®$m¢&y@merlml -ylketpd}-2- mhc(xmumwhn- (11‘9 03,1627 trans

enélrm? ter,” (L{ggé(rgzmg %Snrﬁgo% ﬁ_l)srﬁmﬁl)g% %}[H -3 g:zghydro -2H-pyrido|3,2-

b)8,8xaZinB6-darhaldshf)de [WED 1&04/058—!)44) 7(2#5n(ggl, 0.1H) mmol) and sodium

trlgsffpo%{\égﬂrggmrgﬁ é i*_%]g 01 }911 ex{/cﬁ?/%j%ct %gggri%eé%r E!E)émlme fa (except

forlthia hﬁdAermualn pllepznen&ﬁ aa gb@ AR tnig (16&% idla) diyietr tixtehdomipootel.
salt m xt ur

MI—D(MM&) 1@2drﬁ1dahéﬂﬁetlr$§£9&merl i (h- 1Dy 12} Sehh g 1H);
92& Ags rredB?“at J gﬁdﬁﬂqtﬂ i3, Qﬁ?rn?rPBaVWB B0 kr!nezﬁ) 3925, 3H); 432

crude,

(t, thi,yderd[GS 2Hdi o84 (ﬁb[lii)sbe%p'y@ﬁ ﬁnn?.é“l)'i T bzilléléh>7d5§ -1\8(m, 1H);

8%@115&3%@% oro#or‘m (1): 22 r1ngD|n)L)l\r/]vaglr%eat ed under a

MBI(ESRYg481 (Mhifbfq:ﬂ@ulézsn&r 3 A nol ecul ar sieves for
three hours at 70 0C. The reaction was allowed to cool
to roomtenperature and sodiumtriacetoxy borohydride

Exatfile 39, 0.97 mmol ) was added. The
1-(2-{4-[(2.3-Dihydrol1.,41dioxino[2.3-c]pyridin-7-ylmethyl)amino}-3-fluoropiperidin-1-

yl}ethy])-2-0x0-1.2-dihydrogquinoline-7-carbonitrile, trans enantiomer A, bis-hydrochloride

salt

A mixture of 1-{2-[4-amino-3-fluoropiperidin-1-yl]ethyl}-2-oxo-1,2-dihydroquinoline-7-
carbonitrile, trans enantiomer A (Intermediate 67, crude, 150 mg, 0.48 mmol) and 2,3-
dihydro[ 1,4]dioxino[2,3-c]pyridine-7-carbaldehyde (WO 2004/058144) (80 mg, 0.48 mmol)
in dry methanol/chloroform (1:1, 20 mL) was heated under nitrogen over 3 A molecular
sieves for one hour at 70 °C. The reaction was allowed to cool to room temperature and
sodium triacetoxy borohydride (300 mg, 1.43 mmol) was added. The reaction was stirred at
room temperature overnight. The reaction mixture was filtered through celite. The filtrate
was concentrated to dryness. The crude product was taken up in 15% methanol/chloroform
and washed with saturated sodium bicarbonate solution. The aqueous phase was re-extracted
once with 15% methanol/chloroform. The combined organic phases were dried over sodium

sulfate, filtered, and concentrated under reduced pressure. Chromatography on silica gel with
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reaction was stirred at roomtenperature overnight,

and then filtered through celite. The filtrate was
weonsemsat ed to dryness, taken up in 15% net he@DGBRIV7/004766

chloroform and washed with saturated sodi um

bi car bonat e sol uti on. The aqueous phase was

re-extracted twice wth 15% net hanol / chl orof orm The

conmbi ned organi c phases were dried over nagnesi um
a gadiéraito 0&i6l netnoelnnrdthicromntier: gayd w6eaug (H&e)sefrthe free base of the

h [ wi
oS SRR AP o SRS LB kol s

andyiditok ivdd DoNe Pﬁ:l]mrﬁyle(rltg?/()aqpfesﬁlhﬁg i eeprémﬁmteof Thikenixture was ‘
Thi s was

title co osi t |
coRgeRe, DD RStve, I GEMIECIoNE PSSR 1 aLEP B pfiized (o
glvﬂe(j&rﬁé&,—{@he fitle &)tn{b%gm(mZ eq). The resulting preci p| t at e

vvas collected by filtration, reconstituted in

510-% (o 165 530-831(e 1HIY, B-58600s ) 4ri2-3.42

(m""g{%f%g':i &b n(]rrl\@]_[[ ?%)(t k§7§€§ WJS) f?lg) ?ﬁ%\%}\{%ﬁ NYR27 (m,

21)}9.38-2.49 4, 28065056 (1) 2H -4 7B(rﬁ,31f()m4 8DH4)38 (31, 331); 4.85 (m,

1 68 o g R o L gl 7t g B (20 6

1BH; 6.79 (d, IH; 7.22 (s, IH; 7.62 (dd, IH); 7.83
" dsgg@é‘.}%@(zcﬁﬂz@m?g? (d, IH; 8.14 - 8.20 (m

| -f2-(G. 4/?) - 3- met hoxy- 4- (r (3- 0xo-3. 4-di hvdro- 2
H-pyrl dor 3. 2-& ri.4loxazi n-6- vDnet hyl]am no}
in- 1-yl)ethyn-2-oxo-

Xy Pl
bt migeri i ythgl.] %mhbMth%dﬂogumolmeﬁ'lr easbomaide. gans

mlg O 32 mml) 3- 0x0- 3, 4-di hydro-2 H pyridoJ 3, 2-
%ﬁgﬁ—%] oxazi ne- 6- car bal dehyde (WD 2004/ 058144) (57
1- {Pg[4- Amdid- Ifiedrppiperitlis- oGl Jathy 1} F2-axxe t ,>djhydoqoimp bind- earb@@iGile, trans

e 5 (Bl 5, 37558 PSSl o Bbriaots. >
b] 1M &8Rine foQartallehyued (WCh| 200i/068 151a) t(8Pr BIGAT(ME afithol), and sodium
RS ARG B Borhdn B BEEAISAH 20 S5 ainfin Fghmele 33
(eﬂ‘)ﬁ?tr V\A%I}(Ittlgeg}gﬁ?(&ﬂ&@e Bt pRPABatiek) bhBvd 76 nf (3@%) QH& €tl@TompPosition.
[a]p = -12.4 (methanol, c=0.5).

'"H NMR (DMSO-d) & ppm: 1.21 (m, 1H); 1.84-1.95 (m, 1H); 2.04-2.21 (m, 2H); 2.30-2.41
(m, 1H); 2.57-2.67 (m, 2H); 2.78-2.87 (m, 1H); 3.18-3.29 (m, 1H); 3.73 (s, 2H); 4.29 (m, 1H);
4.29-4.46 (m, 2H); 4.61 (s, 2H); 6.78 (d, 1H); 7.01 (d, 1H); 7.30 (d, 1H); 7.66 (dd, LH); 7.91
(d, LH); 8.01 (d, 1H); 8.11 (s, 1H); 11.19 (s, LH).

MS (ESP): 477 (MH") for CsH2sFNgOs

Examples 35 to 40 were purified by reverse phase HPLC on a Waters XBridge C-18 column

eluting with 5-50% water/acetonitrile with ammonium acetate buffer (pH = 8).
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M5 (ESP) : 489 (MH) for C26H28N6O4 1H NWVR (DWVSO-de) d

ppm 1.00 - 1.15 (m IH); 1.76 (m IH,; 1.87 (d, IH;
waz@ogrsl 1H); 2.22 - 2.34 (m IH); 2.59 (m 2POT/GB2008/004766

- 2.96 (m 2H); 3.25 - 3.33 (m 2H); 3.30 (s, 3H);

3.55 - 3.77 (m 2H); 4.30 - 4.50 (m 2H); 4.61 (s,

(25%I ?H)79 (7d§1”(_?j; ?H§)7 édbl”(_?j; |7i_|)28,(d, IH); 7.66

8.12 , ITH);

__HEEEI_S.(S [ H). _Exanple 43I-(2{(35 (s "
1B A A1 i

z_}m_b__m@hpﬂgmmmﬂwm }zm,_bﬂs\en@_émer A, bis hydrochloride salt
2 31%1%?9rfﬂvzﬂdlogmo&o§ c]?)yrlgmg ! car%nfdeh)}dlee bi %nci1 ydr Ocp—l{?-r[éi-g?nino-}

ﬂu{)&p{p@:ﬁ(ﬁnils)l]eﬂtyA\}Wm&tlﬁ)xyﬁhhmmpr(léf)Hiihbn | -tgalni et hatlahtiomer A
(lncqrmegf%%Vitv@rgégarc%gé}s%l 53)?%9? %?@Har to the one described for the
syr&he’é,rsdiflmxdﬁ.gié 334131%%@% Bil3codpeyitibsli ne- 7- car bal dehyde
(WD 2004/ 058144 37 mmol ) and sodi um
M&d&z@)@.ﬂbﬂﬁ chN/erd@ (12942 %2 43, (m TH¥o3-30- %bé? én, 1H); 3.35-3.44
AP & BRC .
of BSR40 0 IR TS b0y POt
(mgcPHP AL 1t4.66 (@ S2H ) 37-VB (ESHY); 4. 947(61 (1|H)t+§ 9@ od, lH); 7.10 (dd, 1H);

6L R (D20, d .84 - 2.00 (m IH: 2.37
73%%%'\?%@ Wz‘ggﬂﬂ)?ﬁgﬁ@( #')Sl H: 3.10 - 3.23 (m
ESI(MH) 3783 - 3.44 (m 4H); 3.53 - 3.80 (m 4H); 4.19
(d, TH); 4.27 - 4.40 (m 4H): 4.40 - 4.48 (m 2H);
4.62 - 4.76 (m 2H); 6.79 (d, IH; 7.22 (s, IH; 7.62
piedd) | 783 (4, 1K 7.91 (s 1K 7.97 (4. 1H);
8.20(m IH). Exan'ple 44 . .

vn%\x?@mgt){bu Lzh fﬁ*ﬁm w%sm b(@moﬂel tra% 91%&18%& A

et nyl I- 2-0xo- L. Z-dl hydroqui nol i ne- /-carbonitrile
3- on %2-({1(}@0 2H$)'ﬂd0i3ﬂrh][rio4]3xamlefﬁc§@ytm14§éﬂie diand  1-{2-[4-Amino-3-

ﬂuor gﬁ%h yL %léet 'lﬁ?grr)ertre ?g\gh%gﬁ 9?13—9”091' l, ne- ga? frsa,ntlomer A
(llﬁemeihi&e 47-7()i|\i7ﬁyd rrtmc&dl—hqn}g A dopBd@re snmllar to the one described for the
o bl SRR SR FENAE RN P e
cothpdithdmmol ) wer e react ed using a procedure simlar to

1HtNISIR (DMSO-de) & ppm: 1.14-1.29 (m, 1H); 1.82-1.95 (m, 1H); 2.04-2.20 (m, 2H); 2.52-
2.61 (m, 1H); 2.60-2.70 (m, 2H); 2.78-2.89 (m, 1H); 3.16-3.27 (m, 1H); 3.67-3.80 (m, 2H),
3.88-3.96 (m, 3H); 4.29-4.43 (m, 2H); 4.30 (m, 1H); 4.61 (s, 2H); 6.96-7.06 (m, 3H); 7.30 (d,
1H); 7.75 (d, 1H); 8.00-8.09 (m, 1H); 11.19 (s, 1H). '
ES (MH)" 483

Example 37
1-(2-{4-[(2.3-Dihydro[ 1 ,4]dioxinof2,3-c]pyridin-7-ylmethyl)amino]-3-fluoropiperidin-1-

v} ethy)-2-o0x0-1,2-dihydroquinoline-7-carbonitrile, trans enantiomer B, bis-hydrochloride

salt
2,3-dihydro[1,4]dioxino[2,3-c]pyridine-7-carbaldehyde and 1-{2—[4-Amino-3-ﬂuoropiperidin;

l-yl]ethyl}-2-oxo—1,2-dihydroquinoline-7-carbonitrile, trans enantiomer B (Intermediate 79)
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one described for the synthesis of Exanple 41 (except
for the hydrochloride salt preparation), providing the

wao paoB@7veonpound. MS (ESP) : 489 (MH) for C26HXSING82001/604766
NVR (DMSO-(16) ppm1.00 - 1.1 5 (m IH); 1.76 (m |H);
1.87 (d, IH; 1.99 (m IH; 2.22 - 2.34 (m IH,; 2.59
(m 2H); 2.78 - 2.96 (m 2H); 3.25 - 3.33 (m 2H);
3.30 (s, 3H); 3.55 - 3.77 (m 2H); 4.30 - 4.50 (m

weHeactdd ﬁ‘slngasprogddpre Bmiler todhe onid)desaqgibed fardhe gypphesiy oQ@xample 33,

| 7.91 (d, | 8.01 (d, |
pr‘%‘di%gtﬁ’%“tlf ﬁﬁmp‘)%%mﬂl (H)s IH) . (Exarrle)e 45 6- rE((35H)
'H-MNR) (D3O TE ppio1 I81r1294((?n mﬂ)hm& 2213c(mo IHMImKBXalZﬁ (mUPH); 3.32-3.42

B
() P, @ D35 Wit S A S0 ) TS, T964 % (m, 1H) 411427 (m,
2ﬂ?y43'§§ﬁ"zlb %ﬁﬂ 6R). %84 0-4. 9@?«?%}3'4%24@753(&\(1}1) 4.80-4.88 (m, 1H); 4.85 (m,

FI uor o- hoxy- 2- 0xXoqui nox
1H) 685)(dyiH)eT.AY (DL ks i 68 ddAll{)yYJ&?t(da éﬁ%e”t 98,(5:11H); 8.03 (d) 1H); 8.20 G5
(ihF Pyrido[ 3, 2-Z?][|, 4loxazi n-3(4 H)-one, bis
ydrochloride salt A solution of cis()

ESI(MEY @44 anmi no- 3- f | uor opi peridin-1-yl)ethyl]-7-methoxyq

ui noxalin- 2(I H)-one, trifluoroacetic acid salt ,

(Internmediate 91, ~0.53 mmol ) in
Exqm,#' 39 oet hane/ net hanol (1:1, 20 nL) was neutralized

W t N,Ndllsop.rOfJe hylmn 3d|hydr02

S HLE a0 PALY V\l)
Vl%%]%%ﬂﬁber(dnll&l)@ﬂwﬂQ—&e% mm)ydl\&ﬁﬁlné‘lﬂﬁeﬁcaﬁl&dn&it& trans
reaction was stirred at reflux over 3 A nol ecul ar
enafitispisgBover ni ght . The reaction mixture was cool ed to
3. BQOCB 4300, R8sl 3ROR PN ABY:B e Hocaktidd ¥ b Y4-Amino-3-
3’3@&1 g)%e%[ci ?%Er)llﬁn xturee (\:Nas segl??er ec'zlel at nFgo)r[n mino-

ﬂubmmrlamulr ﬁ]efﬂuﬂ} -2-onotls2sdihydrequinglinedreatbonitilgu gFang enantiomer B
ritt ne o1\ €, n

(Intf)rmede aﬂfa 'ﬁ? v 6% ?’gz}%tg%angr?% S[ﬁ&g:Qure ﬂ‘?‘é}éﬁ&r gltée 51’:1%%% for the

syﬁlhé‘s&if &lbnﬁtmplé 3Bl(awept foy tizaliydrarhkdds sdi preparhticn),i pievndl‘ﬁg ghe title
g‘t’@nc extracts were dried over nagnesi um sul fate and

COE‘B trated. Reverse phase chronatography with

‘H"!@M@J(DMS@Q!;PPES ,ml f buemoamet B¢-1336|(d1 MH¢| zd@dzuhem 2H) 2.30-2.41
YOdUCt as tri oroaceti c aci

(mdule& eH67 ¢n, \Bdii)e2 T8RS 7 dm b’rlbf3olr8n% %ﬂw@lﬂ 6581 %‘ 7%@ %\!ii} #-29 (m, 1H)
4.29-4.46 (m, 2H); 4.61 (s, 2H); 6.78 (d, 1H); 7.01 (d, 1H); 7.30 (d, 1H); 7.66 (dd, 1H); 7.91

(d, 1H); 8.01 (d, 1H); 8.11 (s, 1H); 11.19 (s, 1H)
ES (MH)' 477 [a]p = +19.8 (methanol, ¢=0.46)

Example 39
1-( 2_- {4-[(2.3-Dihydro[ 1 .4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-fluoropiperidin-1-

yllethyl)-7-methoxyquinoxalin-2(1 A)-one, trans enantiomer B, bis-hydrochloride salt
2,3-Dihydro[ 1,4]dioxino[2,3-c]pyridine-7-carbaldehyde and 1-{2-[4-Amino-3-

fluoropiperidin-1-yl]ethyl}-7-methoxyquinoxalin-2(1 H)-one, trans enantiomer B
(Intermediate 83) were reacted using a procedure similar to the one described for the
synthesis of Example 33, providing the title composition.

'"H NMR (D,0) & ppm: 1.81-1.97 (m, 1H); 2.32-2.45 (m, 1H); 3.20-3.32 (m, 1H); 3.35-3.44
(m, 1H); 3.52-3.72 (m, 4H); 3.91 (s, 3H); 3.85 — 3.95 (m, 1H); 4.13-4.28 (m, 2H); 4.37-4.43
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saturated sodi um carbonate. The | ayers were separat ed

and the agueous was extracted with chloroform The
wo@e@aniweextracts were dried over nmagnesi um suP¢EHGB2@MNM04766

concentrated to give a racenmic mxture of the free

bases of the title conpositions as a solid, 26 ny

(10% . Ms (ESP) : 483 (MH +) for C24HQ7FN604 1H NWR

(CDCh-d) d: 1.70 Fg ( k%
(9518 A4 Sy, SLD A i 7)o 268 R THDy 698 (66T 7110 (dd, 1RD;

; 2 4 63 2 4. 83
7%@ 1%??%@éﬂf'@osl(§b% ég)z(s . 835, (r';]') e
ESAMI) @R 1H); 7.77 (m |H); 8 1 1 (s, IH). The racemc

m xture was separated by chiral chromatography (HPLC
Chiralcel QJ, 250 x 20mm | Om nobil e phase: 50%

Exi 25% et hanol , 25% net hanol , O 1% di et hyl am ne).
=5

6-{ {3F) Chox LAk ainggalin g 220 DY
vl}\%ﬁﬁﬂm)ﬁéﬁpﬁfzﬁﬂnmﬂo@ @gm mdszmhmmr@e ms SfaniiBimer B

di chl or onet hane and addi ng 2.2 equivalents

3-Qre-pétdihydrei2 Bpar 0[312 [hﬂg%ﬁztﬁerﬁgcaé‘éﬂl‘%ﬁhb’@ss and  1-{2 ?4 Amino-3-

ﬂugfo'f)? gh&alt ﬁzetl\cfﬁ}’ 9. rﬁé?ﬁ(%x‘gﬁl%g&gm{ ZEIIJI)t LRt i ONedn® Vi BdaltidBer B

(lntexsqgmhztte\ﬁ?’l)W@angﬁ@ using a procedure similar to the one described for the

Sylll_T'llﬁyS otgé /zgné 2§ (exceﬁtgfé)i gfzg lﬁd&o%h%ﬁﬁﬁg%lﬁgﬁkggwng} ;?rowdmg the title

coppperd. di n- 1- yI)ethyII-4 nethyl 2- 0X0-

@W@ 9355\@ t}i lﬁﬁtlhd )i.gléoﬂ;}{ 2%% 2H); 2.52-

2.6l %A]ﬂ)h%bz?@(H?tzhbjlzis9>89(mrl,1ﬁ) 3.16-3.27 (m, 1H); 367380 (m, 2H);

r oqui nol i ne- 7-car boni tri (I nternedi ate

3. 8863 )) 4384 @dgpéﬁbé‘eﬁq (@, HDsat-© Qﬁr?fhlhé@ﬁﬁrﬂﬁ (o $HY; 7.30 (d,
1807 i DN 1 29BOPY| LIy ne vas added

mnée ntil 0 ‘sol uti on.
_gﬂgﬁh4334 dlhydro 2 H-pyrldo[S 2-
1[!, 4] oxazi ne- 6- car bal dehyde (WD 2004/ 058144) (210 ny,
1.2 mmol) was added and the reaction was refl uxed over
Exmpléwl ecul ar sieves for 5 hours. Sodium

2!'&3' gtp%!jlﬁw noldfd at

métmgrpaﬁ&mﬂ \Fl@é’thﬁ) hwdss 2td11wura‘>qdldoahed cakvonitdlb, s Rydddchloride
nmm menbr ane and concentrated. The residue was taken up
saltn dj chl or omet hane and saturated sodi um bi car bonat e.

Amem@;h\u@f t e aqugous RIKGACIAS-3 3Rkl pihetidin A by ethywy-2-Bxo-1,2-
dihydroquinoline-7-carbonitrile (Intermediate 85, 105 mg crude, 0.32 mmol) and 2,3-
dihydro[1,4]dioxino[2,3-c]pyridine-7-carbaldehyde (WO 2004/058144) (53 mg, 0.32 mmol)

in dry methanol/chloroform (1:1, 10 mL) was heated under a nitrogen atmosphere over 3 A
molecular sieves for three hours at 70 °C. The reaction was allowed to cool to room
temperature and sodium triacetoxy borohydride (205 mg, 0.97 mmol) was added. The
reaction was stirred at room temperature overnight, and then filtered through celite. The
filtrate was concentrated to dryness, taken up in 15% methanol in chloroform, and

washed with saturated sodium bicarbonate solution. The aqueous phase was re-extracted
twice with 15% methanol/chloroform. The combined organic phases were dried over

- magnesium sulfate and concentrated under reduced pressure. Chromatography on silica gel
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sodi um hydroxi de sol uti on. The aqueous phase was back
extracted with dichl oronet hane and the conbi ned
woee@aniwephases were dried over sodi um sul f at ePErIGB2007/004766
concentrated. Reverse phase chromatography wth
wat er/ acetonitril e/ amoni um acetate afforded the free
base of the title conposition as a tan foam 144 ny
(36%9 . The bis-hydrochloride salt was prepared using a
wiftr acgrddiens of 21080 methareb 1on@cld@r9methb@fd cpepininge 0.25% ammonium

hy?%m h%ﬁ%%ﬁp %ﬁﬁﬁ% (0%'\% r%p'\?as‘(: %%‘?l)e tltl [!0%“3& ]z}g 3@ . This was

tak%iﬂ)lp i21:2 8lidhigrothéthaneRlicttyl(esher BHhL.) é:hd&f}:a(ed]w@ﬂ—l) 0 MZH@Om ether (~2

eqh 3’§he( msuglﬂg pr%mgléat? aszi;ﬁ?ﬁlec%g]ég ?@tfatlloﬁ) recén%sl.?.l%%_g in water and

lyd hze(Y to2gzve(63 m%bﬂthe?ltléﬁorﬁﬁbsnioiﬂ)asaZolQlZ (d, IH; 8.08
11.19 (s, IH. Exanple 48

-;g@f(wb\)@rﬁzd&:%ﬂp {r(3-oxo0- 3. 4- di hvdro- 2
1 r |
Hhhma bdsy 2 ZT% t%]ét?lf}éamr%ez% ?224)9g§1t it};1 293 N9b6 (m, 1H); 3.10-
3.2B, (B, dHiny 318D € 314 Gl 4&} Biﬁarb%ﬂrﬁnt, AH):e4.19(& LHydé @%hl“ép i(eredH);

SR 5 R A, g g 55

1Hyp et iy 1H&N7 .00 (d,pHpeBildi 820 Imy 1 et hyl
~| - 4- met hyl - 2- oxo- 1”-di hydr oqui nol i ne-V-carbonitrile,
bis hydrochloride salt, bis hydrochloride salt Gs ()
Exhnlpte 424- arri no- 3-f |l uoropi peri di n-
- h

oline-7-

I- Ay [ (3R A48 14 rAmDinY- 3amth®©’mmﬁdl¥lf1r§d]9§tﬂ)}x%m -bRydihy @que@élee -7-
cffini"Ga PRl 8, PCHES 049, B, PLOSEIL AR /gt

bRl exazime phastaldehy dend Wy r 219440581 44h (57 mg, 0.32 mmol) and sodium
tn%%%&%llq%?oz} g%#p{%gh gég-rz A aﬂl%?’))dv?grla ?eac%g usin anznéEelél{l?e SInjlar to the
one described for the synthesis of Example 41 (except for the hydrochloride salt preparation).
Chromatography on silica gel with a gradient of 2-10% methanol in dichloromethane
containing 0.25% ammonium hydroxide gave 88 mg (56%) of the title compound as an oft-
white solid.

MS (ESP): 489 (MH") for C26H2sN6O4

'H NMR (DMSO-dg) 8 ppm: 1.00 — 1.15 (m, 1H); 1.76 (m, 1H); 1.87 (d, 1H); 1.99 (m, 1H);
2.22 -2.34 (m, 1H); 2.59 (m, 2H); 2.78 - 2.96 (m, 2H); 3.25 —3.33 (m, 2H); 3.30 (s, 3H);
3.55-3.77 (m, 2H); 4.30 - 4.50 (m, 2H); 4.61 (s, 2H); 6.79 (d, 1H); 6.97 (d, 1H); 7.28 (d,
1H); 7.66 (dd, 1H); 7.91 (d, 1H); 8.01 (d, 1H); 8.12 (s, 1H); 11.21 (s, IH)."

Example 43
1-(2-{(3S5.45)-4-[(2.3-Dihydro[ | .4]dioxino[2.3-c]pyridin-7-ylmethyl)amino]-3-

methoxypiperidin-1-yl}ethy])-2-0x0-1,2-dihydroquinoline-7-carbonitrile, bis hydrochloride

salt

1-{2-[(3S,4S)-4- Amino-3-methoxypiperidin-1-yl]ethyl} -2-0x0-1,2-dihydroquinoline-7-
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The racem c m xture was separated by chiral

chromat ography (SFC, Chiral pak AD-H 250 x 21mm 5m
woossaeEhanol , 0. 1% di met hyl et hyl ami ne. The f rBeI/GB2®7/004766

of Exanple 48 eluted first, followed by the free base

of Exanple 49. The bis-hydrochloride salts were

prepared using a procedure simlar to the one

descri bed for the synthesis of Exanple 45, providing '
carbtndtrilé (Ineermedipoudld 26 sng; 013GrthmeB, 2didihgdrof b4ldtpxinet?, 2c]pyridine-

7-caiba Nk)?o‘é%ﬁ)&éﬁw %581%456(3'?3PV Zzﬁ) I(aﬁ'\’f”fbd %Q&u‘%ﬁlfiké%@:gﬁ@ohydﬁde
(23@Smg,31'|)0 nﬂncﬂﬂw@fﬁ re&d‘t&d usﬁn@l ;(rdSKjedller)s,lmiBar]I.B tgdrgrcl)d #sgribed for the
syqtlpq)ms ogEengLe 41, p_]fmdipgdlle t}c_a)e COP}qulé % ne ! (7m66

Mg x@spb '7076é174ﬂ9?-fo@@|:26ﬂz&ﬂ)5048 07 (s, IH); 11 18 (S I H).

| uoro - r -oxo- -

vdr
1HHW(D@X?‘8&pmi§4A2@Qé@; FH)ey2.37 - 2.49 (m, lH) 293 3.06 (m, 1H); 3.10 -

3. 232 Yliiilag}%%g+ 8’?4 hvgkoéiﬁoégﬂ’i n)é47l cgir’ %)[(Rii 1 4 40 Bm, HD;

44bydr48c(hi DH);e6Bak176 (m, 2H); 6.79 (d, 1H); 7.22 (s, 1H); 7.62 (dd '1H); 7.83 (d,

-{2-1(35.4/2)-4-am no- 3- orqpi peridin- 1-yl]ethyl}
IH};Zé'g}(L% '1%1%24%’2 %&ﬁg]qg?%oig%é“f carbonitrile
trifluoroacetate (Internediate 97, 1.2 nmmol) was
suspended in chl orof orm nmet hanol (1:2, 30 nL) and
_.EEB&&EX i zed by dropw se addition of

1-[DL N3 4550 QRN ves-y3.8K8-B Q.- dll%nﬂ@ﬁ%vﬁd@3Wﬂ[pﬁﬂgxazm-&
1|—|- pyrl d[ 3, Z- dl [T, 4J(131xa22| ne- 6 car baI dehyde ( o

{;%3@?5;469 ﬁlorf&eﬁ%?}qn gfn- Kﬁ\gﬂﬂ QCdﬂgaer §1h§ r%ﬁu1f16lfne57

umtriacetoxyboro
cartromgitr)le v@nteadekhdteatm o0 Th@ P éacmm@l) rﬁ-mﬁr dlba(éfo-ZH- yrido[3,2-

rred m t r, 430 t
b3 ) paf e Prep SRR FFE 0Fofian el i o Piflal) agg) grodium
tnarce@kal berohdridea2@h migp 1110 minch Ivero nattd nsing ncro@dime Gimilar to the
ted sodi blcr gnat e ted spdium._..
ong fsGPIOT o SRR EPHBCA B og Obie SyuPe T df flepation)
pr&;lﬂlﬁg’lﬂ@uﬂsdorﬁﬁu’iﬁgnt rated. Reverse phase chromat ogr aphy
W th water/ a+cet oni tril e/ amonium acetate afforded a

m&wﬁﬂbh fo51CsRplNeQs solid after |yophilization.

T |_t F bygdi Vv i 1H
SIS L1 9, AR 0 . 1
2. Rd-dl 3\@(112 m)e@LﬁNai, @Hb;s248 - @IQGI-QG 2HY) d2oxan® tw 25Df ér319 (s, 3H);
3,451 34 Loh SH); 4.30 - 4.50 (m, 2H); 4.61 (s, 2H); 6.79 (d, 1H); 6.97 (d, 1H); 7.28 (d,

1H); 7.66 (dd, 1H); 7.91 (d, 1H); 8.01 (d, 1H); 8.12 (s, IH); 11.21 (s, 1H).

Example 45
6-[({(3S.4R)-3-Fluoro-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-

yl}amino)methyl]-2H-pyrido[3.2-b][1.4]oxazin-3(4H)-one, bis hydrochloride salt

and
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conposition as a colorless solid, 154 ng (26% . M5
(ESP) : 477 (MH) for C25H25FN6O3 1H NMR ( DMSO- d*) d:
waz@sotrsl 2H); 2.20 (m 2H); 2.52 (m 4H); 3. CECT/GB2007/004766

2H); 3.72 (s, 2H); 4.34 (m 2H); 4.59 (s, 2H); 4.82

(m IH,; 6.67 (d, IH); 7.01 (d, IH; 7.28 (d, IH;

7.64 (d, IH; 7.89 (d, IH; 8.00 (d, IH; 8.09 (s,

IH); 11.19 (s, IH. Exanple 51

| -r2-((35, 4i ?)-3-Met hoxy-4-{f(3-o0xo0-3.4-di hvdro-2

EI—I- ridor3,2- ip .41loxazin-6-
Myl]am no} pi peridin-1-yl)ethyll-4-nmethyl-2-oxo-|

6- [é 2(3dj4hyshmmm ng h&m%o&ﬁ&hﬁﬁ@?daﬁn 1(2H)- yl)ethvl]mpendm 4-
is-t r| fl
1\a l ’

trifluoroaceta nt er nedi at e
2(bifspendddfligroadstior oefcgi misalet HAmtermediate 95 i) ~§4d mmol) in

duﬂ? Foit r alll{e/zrgectiha% | ﬂqu y&gmriﬁ)e@qg hg;c&ﬂé&if wgh I!]\’ ,N- dnsOé)ropylethylamme 3-

I SOpProp
oxbkwdnhﬂdrbafﬂpﬁm]oﬁ 2-4][d),>4hz<anme-6-cmhaltidiyde mwd)a 2@0/@58144) (113 mg,

004/ 58144
EomaaoResadehcn Mo avishn "o by a R uRLS A Rotecutar sieves

ov@ fhlﬂl Fhé reallishi tMRnkrt ivag ebeyY oW viad setiurh b?&obgnoh@drﬁfﬁ (40 mg,
was added _at OC. The reactiqn xture
0.6} Flmoé)dw a5 addgd mT{a‘l% RGN TXEurp §yas sty ?%rOPWe‘ﬁmP?rP‘E‘éer fog 2 hours,

thdDFRMED tiRofghi 4 Fratddf UARE and BshceRREENt TR RYidud ki@s t8&h GPen ethyl
was taken up in dichloronethane and washed wth

acefate@nd weshed ovith sriumtedsod bimnbiearhengtesfation e yesalitsipd,sadium chloride.
Tlﬁéh(} z{dlcd Extra gﬁewa'é QR GvANASE YRS [IfhEIn@\BhcHBABES IR rse phase

a e and concentrate ever se phase chromat ography
chvanbdtogrerther /\mtlet ovater/mitianoltiifliororcstic earid agéldedaf fhor deraduct  as

mh%{ﬁ?‘ﬁe& gg?l on %ﬁaga‘?’lt wag\gl }éqve%’(\}}é v?aé%l:g)tnﬁrch]soé%fomg b?mﬁed with

safuPafEBSNG MY carbbidddR The Byets diere2sepdratednan® Hije; ageel® was extracted with
chfq;%t;og% %l?qlcgrglwl% %trag%vég%((lr-sfg o?vg? m?g%)egéx?(sg%atg g!?ld (fofx_ll‘s:%n%ated to give
a rheehlic fixtuteldY the frdd Dagaiof thelkitle Corfifos(tibons hd soli, Tblm§ d10%).

MIS F& SPEX) %8 |(1\e4H5)2 for Ca4H27FNgO4

'H-NMR (CDCl;-d) 8: 1.70 (m, 4H); 2.35 (m, 2H); 2.64 (m, 1H); 2.73 (m, 2H); 3.04 (m,
1H); 3.31 (m, 1H); 3.86 (s, 2H); 3.92 (s, 3H); 4.35 (m, 2H); 4.63 (s, 2H); 4.83 (m, 1H); 6.86
(m, 1H); 6.92 (m, 1H); 6.98 (m, 1H); 7.21 (m, 1H); 7.77 (m, 1H); 8.11 (s, 1H).

AQ- sblu?lon dbhygﬁ((?'?g'lfﬂﬁu@ Ql?un% ﬁﬁﬁ&@ﬁlg@ﬂdlﬂ @-a/l)ethyl] -7- ms:thoxyqumoxalm—

The racemic mixture was separated by chiral chromatography (HPLC, Chiralcel OJ, 250 x
20mm, 10p mobile phase: 50% hexane, 25% ethanol, 25% methanol, 0.1% diethylamine).
The free base of Example 45 eluted first, followed by the free base of Example 46. The
hydrochloride salts were prepared by dissolving the free bases in dichloromethane (2 mL) and
adding 2.2 equivalents of 4N HCI in dioxane. The resulting colorless precipitates were

collected by filtration to yield 48 mg and 46 mg of Example 45 and 46, respectively.
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1-f2-(GE ?.45)-3-fluoro-4- {\(3-o0xo0-3
, 4-di hvdr o- 2H pyri dor 3. 2-61 \ 1. 41oxazi n- 6-

wo pisedipbl am no| pi peridin-I-yl)ethyll-2-oxo-|,2eOGBA@T004766
qui nol i ne-7-carbonitrile, bis hydrochloride salt
1-{2-[(3 ,4S)-4-am no- 3-fl uoropi peridi n-
1-yl]ethyl}-2-o0oxo0- 1, 2-dihydroquinoline-7-
carbonitrile (Internediate 106, 352 ngy, 1.12 nmol) was
suspended in chl orof orm net hanol (1:1, 30 niL).

E?-&§734d|hydr02l—l-pyr|do[3 2- :
xazi ne- 6- car bal dehyde (V\D 2004/ 058144) (299 ny,
2-(BR 45BN xy-&d : : _ K apt

blsQﬁ}drthbnﬂeaaIﬁI on mxture was stirred at room
enper at ure fo hour.s t hen tered
- LR A8 4 A S-aroegriotay Ly Dby T ERe B 2083 | aken
dllﬂ'ﬁrdqﬁmglu@’i’ CArBHBEANAn AP hhedREN €95, WD t81 SaiHoIRt /s SQdbetlled in
bi carbonate and brine. The organic E}yase was dri ed

chlgrafermymgihangl (hl s M andfdV- éwe@ﬁvk BEnineREiseddded gropydse until
solf'WRABIRY fs?fﬁhé{ eW' L ﬁx(‘f\@he(ﬁ}llﬁf@ EH:}Jyhﬁb[ltBQ/ ﬁ]mekéime 6- carbaldehyde

acetate a e acetic acl of the tit
(WEDPYUN8 140 (AH wif 1. dvmel) b iaddegdfandrthd geagtising wezsamﬂw.d over 3 A

moTecu{ap sf%vé_s'q rs %Hrs ng((i:{ &qﬁﬁeﬁ)q lEchgtE?edﬁgé @#ﬁ;r%léz gyboglgfé):ﬂﬁ»éas added

I C aci or O
at @C2 Tgueactbremixsure fvad birkéd at rovndicorperagure for R thowerts ithen fdwed:d through

dryi ng under vacuum af f qr the desired co d as _.a
a (43 b mebigy il copseptiaied g’@%rw ?és&é? en Ui ighlprenettine and
satﬁﬁfed@g&h@%@ﬁ%aémwmm&%@ls ha§e x5z¥s zﬁijﬁsteah‘a Hzl(ﬁ%lth M

m 2H); 2.58 (m_4H); 2.91 (m 2 1 (s
so u1341y(hmmdg splution. 5"@1e(agueorzlpunhasgr ngb:(lqlﬁ ex}rp.q)ted ‘gltlyglc}(n romethane and

the c!éhnbu?edgpg]a(ﬂ: é)h%% wez'% d?'%d Q)Qer S%Eﬁlm szléf@l% aﬁ&jconlcwtratea &%Verse phase

Cl ai ns8 What
chmhammhy ylthlwatﬁ/wgtnpl@unfdmfonmm aqglate §ffordedrbe dngk baS(el of the title

oo TR 58 o, TP AL 5ol Y L
praieduré )ilmﬁaxtol,thEOIﬂ:f debdribeé franlid synthess oﬁaEthﬂieﬂﬁl n

MS (ESP): 503 (MH") for C7H3oNgO4

'H-NMR (DMSO-dg) 8: 1.41 (m, 1H); 1.75 (m, 2H); 2.28 (m, 1H); 2.44 (s, 3H); 2.53 (m,
2H); 2.70 (m, 2H); 3.16 (s, 3H); 3.31 (m, 2H); 3.64 (m, 2H); 4.35 (m, 2H); 4.59 (s, 2H); 6.68
(s, IH); 6.97 (d, 1H); 7.27 (d, 1H); 7.66 (d, 1H); 7.92 (d, 1H); 8.08 (s, 1H); 8.31 (s, 1H);

11.19 (s, 1H).

Example 48
1-[2-((3S.4R)-3-Fluoro-4- {[(3-0x0-3.4-dihydro-2 H-pyrido[3,2-5][ 1 .4]oxazin-6-

methyllamino} piperidin- 1 -yl)ethyl]-4-methyl-2-ox0-1.2-dihydroquinoline-7-carbonitrile

bis hydrochloride salt

and
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Ais selected fromCHand N, Dis selected from CGR7

and N wherein at |least one of A and Dis carbon; E is
w@edeotwdl from O NH, and S, wherein: i) E i s NA/GB20RS/004766

and R9 together from=0; and ii) Eis Oor Sif R8 and

RO are each H Gis selected fromOand S; J is

selected fromCR4 and NN Rl is selected fromH, halo,

cyano, CtaHcyl, C2-6al kenyl, and C2-6al kynyl, OR a,
J&MRla)Z vvhere| n said C2- 6al kenyl , and

y_mltlﬁﬂtlg mihof momdthamli)efﬂvﬂaﬂ invtllml-lw't/\:hm-é Qrdﬂa@rcmumohﬁavircvdbommle
bIS 0 ogall sub tltut d leth one or nore R20; R2 is
al kyl, C2-6al kenyl ,
C1§:2 (6ﬂ| [iﬁy(mél'nm(r-ﬁuﬁu&%plp@ﬂ&tn- 1'%(1%)]24 %ﬂl"}/ﬁﬂ%xﬁlml@droqulnohne 7-
Ky., C2- nyl, and C2-6al kynyl are optionall 5/
Caﬂ%?béftﬂﬁt(ltl@dmﬂﬂ'ﬂ? 9he 200 mer 8- 6ﬁezmm0@2a3 P¥p-&4wdihydro-2H-pyrido(3,2-
G pw@a I £ f a

b]gfﬁgga%ﬁg%gcragq%}]deggcﬁd ar e@gbzt{/logﬁggfy?gou br{s]?rpll?tdf eggn V\jl.q:) and. sodium
trimmxmbortﬂmdedmm& il26gehel} tvere rr:ztcmdu wngwmr@cedwanmlar to the one

dé\slﬁ?é)?(g %f(? sal dsy&ﬂle%lal &P%x @%a1 keny ,er&ngh 8%? 1 f?%mﬁaphy with

wz&ér&lcélpmlrﬂé}’ﬁFAyprsmbai 4 tactit mixtdre oﬁ theaitlenompoldi3 as aRBg film, 80
in each occurrence is independently selected fromH
M&nd G -6al kyl, wherein said is optionally substituted
with one or nore R30; R4 is sel ected fromH, halo,
cyano, -COH, C kyl, C2-6al kenyl, and C2-6al k ¥)
T]\Wé?e@f‘?] mixturg weas sg%rqg%cﬁw' chlﬁxll] ahr@zna@g{aggyhgﬁF Car(%uralpak AD-H, 250 x

21984, RPBbYmSHARL,| 0. 1% Bm¥h§1BthPRRhine. The free base of Example 48 eluted
first, followed by the free base of Example 49. The bis-hydrochloride salts were prepared

using a procedure similar to the one described for the synthesis of Example 45, providing the
title compounds as colorless solids (6 mg and 4 mg, respectively).

MS (ESP): 491 (MH") for C,6H»7FN4O3

'H-NMR (DMSO-de) &: 1.60 (m, 2H); 2.12 (m, 4H); 2.44 (s, 3H); 2.54 (m, 2H); 2.91 (m,
1H); 3.12 (m, 1H); 3.71 (m, 2H); 4.34 (m, 2H); 4.59 (s, 2H); 4.70 (m, 1H); 6.68 (s, 1H); 7.01
(d, 1H); 7.28 (d, 1H); 7.66 (m, 1H); 7.92 (d, 1H); 8.07 (s, 1H); 11.18 (s, 1H).

Example 50
1-[2-((3S.4R)-3-Fluoro-4- {[(3-0x0-3.,4-dihydro-2 H-pyrido[3.2-b][ 1.4]oxazin-6-

yDmethyl]lamino} piperidin- 1-y])ethyl]-2-0x0-1,2-dihydroquinoline-7-carbonitrile, bis
hydrochloride salt
1-{2-[(3S,4R)-4-amino-3-fluoropiperidin-1-yl]ethyl}-2-oxo0-1,2-dihydroquinoline-7-

carbonitrile trifluoroacetate  (Intermediate 97, 1.2 mmol) was suspended in
chloroform/methanol (1:2, 30 mL) and neutralized by dropwise addition of N,N-
diisopropylethylamine. 3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1 ,4]oxazine-6-carbaldehyde
(WO 2004/058144) (258 mg, 1.45 mmol) was added and the reaction was refluxed over 3 A
molecular sieves for 5 hours. Sodium triacetoxyborohydride (512 mg, 2.42 mmol) was added

at 0°C. The reaction mixture was stirred at room temperature for 30 minutes then filtered
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or nore R40; R6 is selected fromfluoro, C2-6al kenyl,
C2- 6al kynyl, -OR , wherein said G "al kyl, C2-6al kenyl,
w@eas26nl kynyl are optionally substituted w PET/GB200GI004766
nore R60; R6a in each occurrence is independently
sel ected fromH and wherein said G _6al kyl are
optionally substituted with one or nore R60; R7 is
selected fromH, halo, cyano, G -6al kyl, C2.6al kenyl,
thrangh £RitGd Iflnneldnd achementad.s dhel reSidue alak ydken (nzirﬁdib]hdexwﬂethane and

n - 6al |..are. optional subst it ut A one
e R R T R R B SR
wab Qgied eér hegr¥siah; subtad éﬁﬂQ;onR%ﬁ’ateWQ{evB%@ phﬁ@&hrcﬂmﬂogﬂﬁ{hy with
i n each gccurrence are ea% | ndependent |y, s ?Fted
wafqr/@ﬁqt%p@e/arﬂgpgmgwy acqf’sl;gnﬁf ord pp Qﬁ? uch| Ryan o ite solid after
lyoggﬂégthdﬁe nM'J@hyal'%ghlggdeﬁs%lt lW':Q)f)lrepal?ed b;"lﬁss&@{ﬂg(lh@g'oﬂ{ohzanon product

ormula (1), a pharmaceutically acce table salt
in digklornfethang (i:unh) rslpdring 24 2aqai valeniziod AN HClrn dipxppe tg affydghe title

cor?lggg?@ rhg a%%loﬁ?gs%L@ 164 %ng (%"/f" phar maceuti cal 'y

'e sa 8reo Claimed in claim1 or 2;
_Jﬁﬁﬁﬂﬁ:H77GWHD§bS@tHﬁFEderon1cyano and -OR2a; and R2a

MM RN AT I R T R R A

|<ﬁ34T@1§1| 2H); @W(sole) QfR2 ¢hal Hrg 6 6718, 131); V\ﬂE(deﬂH) R si (aI llﬂ) 7.64
ar naceuti ca
(déé@eb§%61gﬁb&ﬂp(Fh%pe%99@h%ﬁbﬂéﬂﬁéﬂ1?& any one of d
clains 1 to 4, wherein: R6 is selected fromfluoro and
- OR6a; and RBa is selected fromH and G -6al kyl . The

_zennwmﬁhd of Formul a (I) or a pharnaceutlcally

)L_)_aredlvl]ammo}mpendm 1 vl)ethvl] 4- methvl 2 -0x0-1,2- dlhvdroqumolme 7 carbonltrlle

bis-trifluoroacetic acid salt

1- {2-[_(3S,4R)—4-Amino-3-methoxypiperidin— 1-yl]ethyl}-4-methyl-2-oxo-1,2-

dihydroquinoline-7-carbonitrile, trifluoroacetate, (Intermediate 104, ~0.52 mmol) was
suspended in chloroform/methanol (1:2, 15 mL) and neutralized by dropwise addition of N, N-
diisopropylethylamine. 3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazine-6-carbaldehyde
(WO 2004/058144) (93 mg, 0.52 mmol) was added and the reaction was refluxed over 3 A
molecular sieves overnight. Sodium triacetoxyborohydride (138 mg, 0.65 mmol) was added
at 0°C. The reaction mixture was stirred at room temperature for 5 hours then filtered through
a fritted funnel and concentrated. The residue was taken up in dichloromethane and washed
with saturated sodium bicarbonate and saturated sodium chloride. The organic phase was
dried over magnesium sulfate and concentrated. Reverse phase chromatography with
water/acetonitrile/trifluoroacetic acid afforded title composition as a white solid after
lyophilization, 108 mg (34%).

MS (ESP): 503 (MH") for C7H3oNeOs4

'H-NMR (D,0-dy) : 2.26 (m, 2H); 2.49 (s, 3H); 3.20 (m, 2H); 3.48 (s, 3H); 3.64 (m, 4H);
4.18 (m, 4H); 4.70 (m, 6H); 6.75 (s, 1H); 7.06 (d, 1H); 7.35 (d, 1H); 7.69 (m, 1H); 7.94 (s,
1H); 8.01 (d, 1H).
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R4 is selected fromH and C al kyl. 7. The conpound of
Formula (1), or a pharmaceutically acceptable salt
w0 b@seofsl as cl ai med in any one of clainms 1 toP@I/GB2007/004766
wherein A, D, E;, G R8, and R9, together with the ring
atons to which they are attached, forma group
sel ected from The conpound of Formula (1), or a
pharmaceutical Iy acceptable salt thereof, as claimed
Exampdd 3% m 1, wherein J is selected fromN and GR4; A,

yhRikthyHaino RApérglis-¢ivéle thed- Zﬁmm 2Z-démdrogmdolr nit]
hH; R4.is selected fromH and nethyl; and R6 is
l‘;’é’-ﬁ‘@%&‘—@&ﬁr om fluoro, hydroxy, and nethoxy. The

1- ROIRRYS)CH- Qﬁmﬁ@r fMrépipdridin- Olyl]&hﬂf}l&iémﬁwll@aiohymohne 7-
acceptabl e salt thereof, as

cagpaiitls Optargnediate b 3 g . 1%@[@9@3&5 PEMIH G rofoggmethanol

(1: tII’"Z-‘?y(T NHES.0UP3 @5k o CR4-BRDdro D H-Pfrido[92-6 § AR BEl Re- chatlﬁﬁ’lﬂéﬁ!}]d@ (WO
20847{@5are inacis (+) relationship to ‘each ot her. 10.

8d4mp9Admas 1.68mmpl) was)added apd Hiearcaetion wasg sfluyed over 3 A
t f
mc@?cglfa?éi@?ésteog%@héht %S&lﬁﬁll trlﬁ&%Rgi)(ﬁblggg%dEo K3ﬁnl¥% oln@Su 91"1’101) was added

wher ei n car

at 01 Tmrrlgactjmprrmﬁur@avab@médﬁt rggfm temperbmpion ﬁd@unsfthdﬁdﬂwmdahrough
f%k%d ki I n%%org%erslar_zgotéc}r.m fl'ge ?etf;ljiog] vsvgg {%ké f%;{l%hg{n%%r hlaé/‘eland washed |

w1ﬁcsa&mit&bk(ﬁlu&ﬁl|btcatbbﬁﬂte aifid brag. CThai diMud phasd: aiasnided over magnesium

elected fro %ﬁ?_ 0%]1’51 }—%
siffe SRS, FAYFSE SRS A OB RS 1 agsopiigammonium
acéfcht): netdasdd] el fRlic Picidekdidion thel uué )Jooipyldd 8s @xOoff-white solid after

2-di hydr oqui nol i ne-7-carbonitrile, ?IS

lyophlllzatlon The bis-HCI salt was prepared from a’ solution of the acetic acid salt in
dichloromethane (5 mL), by adding 2.2 equivalents of 4N HCI in dioxane. Filtration and
drying under vacuum afforded the desired compound as a colorless solid, 154 mg (26%).
MS (ESP): 477 (MH") for C2sH,sFN6O;
'H-NMR (DMSO-dg) &: 1.57 (m, 2H); 2.37 (m, 2H); 2.58 (m, 4H); 2.91 (m, 2H); 3.71 (s,
2H); 4.34 (m, 2H); 4.59 (s, 2H); 4.70 (m, 1H); 6.76 (d, 1H); 7.00 (d, 1H);.7.28 (d, 1H); 7.63
(d, 1H); 7.89 (d, 1H); 7.98 (d, 1H); 8.08 (s, 1H).
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hydrochl ori de salt;
6-[({(3/7?,45)-3-Hydroxy-1-[2-(7-nmethoxy-2-oxoqui noxal

wo2008A71% yl ) et hyl ] pi peri di n- PCT/GB2007/004766
4-yl }am no) nmet hyl ] - 2H pyrido[ 3, 2-6] [ |, 4] oxazi n-3(4
H) - one, bis hydrochloride salt;
| -(2-{(3/7?,45)-4-[(2,3-Di hydro[ |, 4] di oxi no[ 2, 3-c] pyrid
i n-7-yl met hyl )am no] - 3-

Clhinwor opi peridi n-1 -yl }ethyl)-2-oxo-1, 2-di hydroqui nol i ne
- 7- cqrbonltrlle nonoacetic acid salt
What isclaimedis: 4/ 5y” 4 [ (2, 3-Di hydro[ | , 4] di oxi no[ 2, 3- ¢] pyr i
din-7- ylnethyl)an1no] 3- nethoxyplperldln- 1-yl}
ethyl) 2- 0XO0- di hydroqui nol i ne-7-carbonitrile,
L bi sHyepmponnbef Fd>émgla|({)
I -(2-{(3/?,4/?)-4-[(2,3-D hydro[l,4]dioxiﬁ0[2 3-c] pyri
di n-7-yl met hyl ) am no] - 3- -
met hoxypi peridin-1-yl}ethyl)-\- HEthOX oxalln 2(1
H) - one, bi s-hydr oghl off de\salAr,
|{2((3FHK%O4{[ -og)34(}ﬁg
H pyrido[ 3, 2 [y oxXaZi n- 6-Ryl ) me yI]anlno
}pi peridin- 1- yI J;fz 0XO0-
1, 2-di hydroqui nol Yne-%-carbonitrile, trans enantioner
A 1-[2-((3 ,4 )-& nmet hoxy-4-{[ (3-o0xo0-3, 4-di hydro-2
H pyrido[3,2-6][]1, 4]oxa2|n 6- yl?nethyl]an1no
}pi peridin- 1- yl)ethyl] obgpyla
1, 2- dlhydrqu|noI|ne 7-carbonitrile; |1-[2-((35,4

) - 3-Fl uoro-4-{[ (3-o0xo0-3, 4-di hydro-2 H pyridof[ 3, 2-
111 on pkmmwuacalvlaymtabw sl thoresyf, whgemutéﬁr ¢pmpound of Formula (1) is

1-ylo& Iﬁag } ﬁee“a%fa?; )%f e ofi Ze@gpaaﬂérpqga RALicne- 7-

car bon ori e
A -[A(s(séie@cdﬂfﬁc)mEHihnaldﬁ,o 4-{[ ( 3- ox0- 3, 4-di hydro-2

Z|n 6-
yl)ﬁ%’lsﬁé ‘]?{%‘ﬁf%'h?pﬁ‘ in-1-yl)ethyl]-2-oxo-1,2-di hydr
oqui nol i Meréincdfdagidnt banndmlsc:hydr ochl ori de salt.12.
A process f a conpound of Formula (1), or
a pﬂ%?ﬁﬂ@%ﬂff@g §§£ Ptabl e salt thereof, as clained
in any oR@erin: Cl ai ns 1 to 11, said process conprising
reacting _a conpoun fFormul a (AA):

i) EisNHifR and R together from =0; and
i) EisOorSif R® and R’ are each H;
G is selected from O and S;
J is selected from C-R* and N;
R! is selected from H, halo, cyano, Cj.ealkyl, Cyealkenyl, and C,.ealkynyl, OR'®, and
-N(R'®),, wherein said C,qalkyl, Cysalkenyl, and C,ealkynyl are optionally

substituted with one or more Rlo;

R in each occurrence is independently selected from H and C|-6alky1, wherein said
Ci.salkyl is optionally substituted with one or more R,

R? is selected from halo, cyano, Cjealkyl, Csalkenyl, Cyealkynyl, -OR*, and
-N(R*), wherein said C;_alkyl, C,.¢alkenyl, and C,.¢alkynyl are optionally substituted
with one or more RZO;

R?® in each occurrence is independently selected from H and C,.¢alkyl, wherein said

C,.salkyl are optionally substituted with one or more RY;
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with a conmpound of Fornmula (AB): Formula (AB) in the
presence of a suitable reducing agent, and thereafter

WO RooseTwssary: i. converting the conpound of FRCTGB2007/004766
(1) into another conmpound of Forrmula (I); ii. renoving
any protecting groups; and/or iii. formng a

phar maceutically acceptable salt. 13. A process for
preparing a conpound of Formula (1), or
phaReceleried diohyHaltde pyaiol, €:1.sdyl, (fzhelketyﬂ,,andé?z@¢lbynydeR3a

ne cl ai roge 0
IR 1S ST A e T S T ?ﬁra&yrrq%f)afet%’“m“y
a ssutisaﬂateevrrercbmelonglo&ge’&t and thereafter i f
necessary:. i. converting the co Fqr oul I L
int § awcﬂaﬁlecceaﬁ%uw enéarmegptﬁf?fonr nﬁéﬁ@?ﬂér)&ﬁvm said
Pr oty s dptieRHIS; subaet&d with éne dr aiomé RY; @
phar paceutical |y acceptable salt. 14. The use

conBoum ael%ﬁtedes@wrl aha(lq )eyanss -G0gthaf n@&é{ht%&lrwl and Ca.salkynyl,
ac C%EI@%' SidE fiélk#/lh el %ﬁzen laachdcd:z%h 1‘in1 lafk ?ﬁﬁnﬁ@%u@tltuted with one

cl ai ns nuf act ur e of medi"canment
f or ot meretR* eat rrent of a bacterial infection in a

bl oqd d #a . .
tr eg\: % ae %c rélrlﬁ%ﬂrg 6 alkgn lm%%ﬁcg{?ﬁ aélg , wherein said

ani Galaligialy. Galkermh,mnd GJa.galk}m[yl d’m dptﬁmatby $ubbtitgted with one or more R*
to sal ani

adR:BO Sge%(réblf n SFFRACAS () dypengantlgasgﬁg{?agfé’ght{‘eaé@? S?Qﬁ(yl, whekein said

accepgaat;h eres)@hbnamlyeﬁteafuxedaﬁtmdrﬁlmre n“any one of
cl ai g8 A conpound of For

ChaRi iteredaiion 1oy extion Copls gyl 3o 1@l wherein

said C,.¢alkyl, C,.salkenyl, and C;.¢alkynyl are optionally substituted with one or more
R
R® and R? are each hydrogen, or R® and R® together form =O; and
R Rzo, R3°, R‘w, R®, and R" in each occurrence are each, independently, selected
from halo, hydroxy, cyano, -CO>H, C,alkyl, C;¢alkenyl, and C,.salkynyl.

2. The compound of Formula (I), or a pharmaceutically acceptable salt thereof, as

claimed in claim 1, wherein R is H.

3. The compound of Formula (I), or a pharmaceutically acceptable salt thereof, as |
claimed in claim 1 or 2, wherein:
R’ is selected from cyano and -OR*; and
R* is selected from C;_galkyl.

4, The compound of Formula (I), or a pharmaceutically aéceptable salt thereof, as

claimed in any one of claims 1 to 3, wherein R? is H.

5. The compound of Formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1 to 4, wherein:
RS is selected from fluoro and -ORéa; and

R® s selected from H and C,.galkyl.
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in any one of clains 1 to 11, for use in treating a

bacterial infection in a warm bl ooded ani mal such as
wOoraevs/01ip61 A phar maceuti cal conposition conpri SPEGB2007/004766

compound of Formula (1), or a pharmaceutically

acceptable salt thereof, as clained in any one of

clains 1 to 11, and at | east one pharnaceutically

acceptable carrier, diluent, or excipient. 18. A

conmpound of Forrmula (I1): Formula (lI1)or a

pha I b ,

6 Po S SEHBRTE S8 PARRER (4P o Ml IELARL aclBELE, Bl BRrcof, as
" b" clamediimany dneai slamed ht0|SoM/$huep1 to each ot her, and
wherein A i fromCHand N, Dis sel ect ed
f r ofriSEelgse gifamlﬁlﬁ\/\ﬁ'écfgr ?Pdr;t | east one of Aand Dis
car RO selecte s froglieeided, alkgm O, NH, and S, wherein: i. E
is NHif R8 and RO together from=0, and ii. Eis Oor
Sif R8 and RO are each H Gis selected fromO and S;

7.9 1 gnSebapbd & PMMI)aefi aNphaRhadeSticatty eet@fhbld 84Nt khereof, as
hal o, cyano, G - kyl, "C2-6al kenyl , and £2-6a|kynyl,

OR elaimgddn any REcf zlalm;hbfqe@ whsesimAgDaF4&yy R’ apd Ba|tk&°ﬁ']ﬂr with the
and %itgﬁlg lt?ﬁ%ﬁlch fHe§ a %‘%&ﬂa&l&@' fodn 3 %b's&l%t&ﬁfr%t h one or
nore ; aln eac

occurren e 'S |ndependent qu
yI

sel ected fromH and G - 6al kyl rein said

is optionally stituted wt e or m)reRZ

sel ected f H, bhal o, C1\6al kyl , al ke yI :
C2- 6al , a a) 2/wherejn

G - 6al kyl 6al’kenyfk, =Bl kyny fT8nal | y
substi t ut Wi th one or R20; | and .

8. The compound of Formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in claim 1, wherein
J is selected from N and C-R%;
A, D E, G, R® and R’ together with the ring atoms to which they are attached, form

a group selected from:

0 | 0
0 N N
)—(i} N— N=—
\_ 7/ ° \ 7/ ©° \ /S
, , and ;

R'is H;

R’ is selected from cyano and methoxy;
R} is H;

R is selected from H and methyl; and

RS is selected from fluoro, hydroxy, and methoxy.

9. The compound of Formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1 to 8, wherein the R® group on carbon “a” and the -NH-
group on carbon “b” of the compounds of Formula (I) are in a cis (+) relationship to

each other.
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R2a in each occurrence is independently selected from

H and C _6al kyl, wherein said C - alkyl are optionally
waamshioet ed with one or nore R20; R3 is sel ecP€HGBe@M004766

H, hal o, cyano, G _6al kyl, C2-6al kenyl, and

C2- 6al kynyl, -OR3a, and -N(R3a)2, wherein said

C2- 6al kenyl, and C2-6al kynyl are optionally

substituted with one or nore R30; R3a in each

occurrence is independently selected fromH and

052} Sipal VPRIt B SRR R o o

cy asl@aimeédiableybne dE21a0Ad Kk &y lwhepil th@R‘s%dpwmydarbomﬁe’ I @idrthe -NH-
said G _6al kyl , C2-6al ken kynyl ar D
opt BYHRPP AR i eomPRins AEF g afe4ha L) lationship to
sel geh@thefrom fl uoro, C2-6al kenyl, C2-6al kynyl, -OR6a,
wherein said G _6al kyl, C2-6a|keny|, and C2-6al kynyl

are optionally substituted with one or nore R60; R6a

1 1 in ?’%é: Qgﬁ?ﬁ&f{dr @pv\ﬁgnﬂlﬁa i(g dgpe Cf&G allc%(é;ﬁ&'ll Czic@&)tsz‘iéj QAIH thereof, as

ereln sad e optionally
subsbumﬂnedbunﬂhWbmedﬁnnmnre R60: R7 is selected from

o5 B R e«

opt yk)maﬂhbuaxﬁlubﬁilpetldhﬁﬂywmﬁ] -Dromo-dr2- dlby(hfomﬁhlmaa-(arhdm%le, bis
are e Qég len or R8 and RO together form=0; and
R10, hy §2%R40, R60, and R70 in each occurrence

ar e6£{€{@3’R 43’)@H9&i‘6ﬂ)ﬁ|ﬂ1{? YZ rr&ﬂlloﬁﬁ-QQﬁoﬁdlﬁlfﬁahﬂ-ll(Zfl)f}&)éﬂl@lqylpendm-

Cyan-yill}@ngmswﬁld Z&p}p:@pm g][Ggllo;((szr%l 45{-8-one %Zs hyadroc¥1[]0r1de salt;
phag '(ELQ?J# 45‘5@ v\[)‘g%@?ﬁ;%%[@hhcﬁoﬁ@dét 316{]3%!&9{ L7y 1§11ﬁhm%q 3.

in claim1 rein 'S he conpoun

For ﬂuorapuppmc}m 1ofl}eﬂly;hh%rpm&é&@@mquywaeeéﬁeraameﬂeamnoacetw
therg ? as claimed in claim18 or 19, wherein: R2 is

sel ec ed from cyano and -OR2a; and R2a is sel ected

f r om(Z{IAR)-4-[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-

methoxypiperidin-1-yl} ethyl)-2-oxo-1,2-dihydroquinoline-7-carbonitrile, bis-
hydrochloride salt;

1-(2-{(3R,4R)-4-[(2,3-Dihydro[ 1 ,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-
methoxypiperidin-1-yl}ethyl)-7-methoxyquinoxalin-2(1H)-one, bis-hydrochloride
salt; '

1-[2-((3-Fluoro-4-{[(3-ox0-3,4-dihydro-2 H-pyrido[3,2-b][ 1 ,4]oxazin-6-
yl)methyl]amino} piperidin- 1-yl)ethyl]-2-oxo0-1,2-dihydroquinoline-7-carbonitrile,
trans enantiomer A;

1-[2-((3R,4R)-3-methoxy-4- {[(3-0x0-3 ,4-dihydr0-2H-pyrido[3,2-b] [1,4]oxazin-6-
yl)methyl]amino} piperidin-1 -yl)ethyl]-ZQoxo- 1,2-dihydroquinoline-7-carbonitrile;
1-[2-((3S,4R)-3-Fluoro-4-{[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1 ,4]oxazin-6-
yl)methyl]amino} piperidin-1-yl)ethyl]-4-methyl-2-o0xo-1,2-dihydroquinoline-7-
carbonitrile, bis hydrochloride salt; and
1-[2-((3R,45)-3-fluoro-4-{[(3-0x0-3,4-dihydro-2 H-pyrido[ 3,2-b][ 1 ,4]oxazin-6-
yl)methyl]amino} piperidin-1-yl)ethyl]-2-oxo-1,2-dihydroquinoline-7-carbonitrile, bis
hydrochloride salt.

156



21. The conpound of Formula (Il1), or a
phar maceutically acceptable salt thereof, as clained
w0 pooaiy9ene of clainms 18 to 20, wherein R3 is PCT/@B2007/004766
The conpound of Fornmula (I11), or a pharmaceutically
acceptable salt thereof, as clained in any one of
clainms 18 to 21, wherein: R6 is selected fromfluoro
and -OR6a; and R6a is selected fromH and G - 6al kyl .
23. The conpound of Fornmula (I11), or a

phar,maceut i.cal | y .accept abl |t thereof, ~.as cl ai ned

12 oGS e Prebeifie g cmoqiga 5 Forganta 7. 57 o pofidhegefisiBegpceptable
f r oQalGhBd o238 cIimeAna al? ohcSofSctli@e I @6l 1 f,rsaiah pro@Bdcoddprisibig@eacting
conmpound of Forrmula (I1), or a pharmaceutically
acc@seaprwdoi Formylatedr | as clained in any one of
claims 18 to 23, wherein A, D, E gG R8, and RO,
together with the ring atons t ich they are
attached, forma group sele f 25. The conpound
of Forrmula (I1), or %zph rmaceutically acceptable salt
thereof, as clainmed in 'TT%%, wherein: Jis
sel ected from C R4 and #D, E, G R8, and R9,
together with the ring agons to which they are
attached, forma group selected from Rl is H R2 is
sel ected from cyano and F@Rdg (Aa is sel ected from
nmethyl; R3is H and R4 is selected fromH and net hyl .
26. The conpound of Formula (1), or a pharnmaceutically
ac c epthaldompsaid oftReenala{ABRs cl aimed in clai m 18,
sel ected from
| -(2-{(35",45)-4-[(2,3-Di hydro[ |, 4] di oxi no[ 2, 3-c] pyrid
in-7-ylmethyl)amno]-3- o

"\(A E._R®
S ®)
Formula (AB)

in the presence of a suitable reducing agent,

and thereafter if necessary:

1. converting the compound of Formula (I) into another compound of Formula
-
1i. removing any protecting groups; and/or
iii. forming a pharmaceutically acceptable salt.
13. A process for preparing a compound of Formula (I), or a pharmaceutically acceptable

salt thereof, as claimed in any one of claims 1 to 11, said process comprising reacting

a compound of Formula (BI):

RS
et
: SO
2
D
R\¢(NTO Z G
P
J
R3

Formula (BI)
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met hoxypi peridin- 1-yl} ethyl)-7-nmethoxyqui noxal i n-2(
| H)-one, bis-hydrochloride salt; 6-[( {
WO h@sloreyt 1- [ 2- ( 7- met hoxy- 2- oxoqui noxal i n- PCT/GB2007/004766
1(2H) -yl )ethyl] pi peridin-
4-yl }am no) net hyl ] - 2H pyrido[ 3, 2-6] [ |, 4] oxazi n-3(4
H) - one;
| -(2-{(3/?,4/?)-4-[(2,3-D hydro[ |, 4] di oxi no[ 2, 3-c] pyri
di nwithylsnigtbleyreduomgrgknt3- et hoxypi peridin- 1-yl}
eth U|noxaI|n 2 -one,
bi sx‘h‘i/E{FrS%%ron SNt 6-[( ({ (I;) . 41 ) - 3- Met hoxy-
1-[ 2- ( 7- convértiny the- «mqmunm ok Bbimnda (I) into another compound of Formula
1(2H) -yl ) et hyl ] pi peridin-
4-yl }am b)nethyl] 2H pyrido[ 3, 2-6][|, 4] oxazin-3(4
H) - gne; removmg any protecting groups; and/or
| -(2-{4- %ydro[l dPOX|no[2 3-c]pyridin-7-ylne

t hyh) ani Lng_a pharmaceutlcally acceptable salt
hydr oxypi peridin-1-yl }ethyl)-7- nethoxqu|noxaI|n 2(1
H) - one, trans enantioner A, bis hydrochloride salt;
146 [ The HHMWﬂouMOKFﬁmtar@(yn 2 pharogerurionllal dceeptabie salt thereof,

I :
yI } é rr%l% %1 E y)F ?nezc%{cli]alr%s tf é ’l,zf_o% hf’|“}"‘£]“%‘§(’%‘£ﬁ cr)]f aglzlﬁdlcament for the
H) - (Ilzftmeiitrcﬁ adacerdat irifention ida warm-blooded animal such as man.
I -(2-{4-[(2, 3-di hydro[ |, 4] di oxno[ 2, 3-c] pyri di n-7-yl net
hyl ) am no] - 3-

15hy d oy iRbd €61l tedaking a}Ha}teiliMhﬁect‘{mﬂiﬁtb@xmblobdetahmmaﬁidch as man,
H) - one, traps enantio bi s-h grochlorld sa
6- [ faid amethed SRpprising ztr{%e’w%t%s& 32/ AOHi #b£ F?twe dmount of a
1( Zwmﬂdu}ﬁtohﬂn]nﬁilngz oflla hérmaceutlcally acceptable salt thereof, as claimed in
yI}an1no)nethyIL 2 pyrldo[ 2-Z>111, iioxa2|n-3(4kb-on
e, BnaeRs oS gRNY
l-(2-{4-[(2, 3-Di hydro[l 4]d|0X|no[2 3-c]pyridin-7-yl me
t hyl ) am no] - 3- quoroplperldln- yl'} ethyl)-2-oxo-

161, 2Ad¢dmmum¢1qf Fostouhag1)7 ocapkmmaqeuutltaély apwmbleeﬂﬁb‘imhqrmfe&s claimed
iA_ [ grll %n(y Qlln%r ?q (lgt%lé ksoe i3 trﬁatglrg b&ctenzbl 11'1_£ect10n 1%] a wgnﬂ-blooded
111 aﬂlhﬁkamh Ias ﬁmn
yl ) met hyl ] am no} pi peridin-1-yl)ethyl]-2-o0oxo0-1, 2-di hydr
oqui nol i ne-7-carbonitrile, trans enantioner A,

170 - (& {;ﬂla{n{a@elﬁrcal Rycp&ditions compusing [a2,c3mpbyndr iodli Forrulal B, or a

thI am no
armaceu 1cally acceptable salt thereof, as claimed in any one of claims 1 to 11, and

at least one pharmaceutically acceptable carrier, diluent, or excipient.

18. A compound of Formula (II):

R8
. 9
H E R
o N —N Aij;—
| < G
2 a \
N (0] RS D /
3

Formula (1)
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fl uoropi peridin-I-yl}ethyl)-7-methoxyqui noxalin-2(l
H) - one, trans enantioner A, bis hydrochloride salt;

W®2(408/0{®6F| uor o- 1-[2-(7- met hoxy- 2- oxoqui noxal PCF/GB2007/004766

1(2H) -yl ) et hyl ] pi peridi n- 4-

yl }am no) net hyl ] - 2H-pyrido[ 3, 2-6] [ |, 4] oxazi n-3(4

H) - one, trans enantioner A,

| -(2-{4-[(2, 3-Di hydro[ I, 4] di oxi no[ 2, 3-c] pyrl din-7-yl nme

t hy br) anlnarm}ieeaucaﬂlbf uotrezp]@b]walt thieneof, wheirdin gtetR/| group @ixesrbon “a” and
B Ehe Nﬁg EHP gl?r i “bs”aq%? 1rnba(:)tpaI rrellslit%hshlf; ?o%%el?&%grt hgmﬁerem
|-[&-1€§el&|tddﬁf'(ﬁn¢ﬂ{z{rﬂ3*4 0x0- 3, 4- di hydro- 2

;F)o rlﬁ?ﬁjﬁ%ﬁﬁ'ﬁ%&:{aﬁ*@éﬁﬁﬂnfw )et hyl ] - 2- oxo- |, 2- di hydr

oqui nol Iwﬁerzmtaarebmhé 1 A @nd briggisba@pant i oner B;

[ -(2-{4-[(2, 3-Di hKJdro[I 4] di oxi no[ 2, 3-c] pyridin-7-yl nme
thyﬁ)lgﬁqlfﬁ:@ﬂd_ H, and

fl uor opi pgLldi n-1-yl}et hyI ) - 7- met hoxyqui noxal i n- 2( |

H) - one, trans enanti QIrer B, bi shydrochloride salt 6-[(
{3-Fluorio- 1- E&MHJ%t@d)&/i@eﬁwof{Gﬂnn@é@d n-

)%I(fgbm %Lgﬁ;?%@%ﬁ%gﬁ é}#slrll &aﬁegﬂﬁ{ 4] oxazi n- 3(4

- Ghie selédtahfsom eaidiHner B;

d| n‘?"}é{? 59?%%% %*é%l‘@ di hydro[ |, 4] di oxi no[ 2, 3-c] pyri

et mwwd@%ﬁifﬂﬁnﬁlﬂ hylb} @flahiy,| Q=satkpix 0y Lalkndi, hmucmu&ymt OR'*, and
)e- E:Iﬁ&{ﬁgzy ‘rgfrlel{r{e (Sglkgilc))sgaz%l iog ;é&pgsﬁ?sa?lldt C. 6al£yny{ are gptlonally

WS mtsﬁ&ha O o B vl ) et hyl] - 2- 2-dj h
am noy; pi1 peri din-1 - e 0XO-
gquﬁomyqqgh zpcqglgptg@ﬂis tnpqep@ldent}]/y )ebepte% t]rom H and C1 GalkylI ){wrem said

(38, ) ko s@bé?bﬁﬁfcﬂmﬂoﬁé dHifghRoL2, 3

yri am no| - 3- et hoxypi peri di n- 1-y|l}
et hyR®)is zeleowd fanHdlhhlyd cyrgoi Godalkyd- Z2ebkemdnCh-salliyayl, bOB™,

hydrzﬁé{i &h%%n%%lﬁé(; ﬁoxgl gz k(egylbgl(néi ,.Gzl_katllyﬁ )'71 CFr (g)_tlﬁnally substituted
Hl-;)wnihgmé St lﬁoﬁ]I{ZP,, 4] oxazi nI 6- ;

m no er.i din . .
SOl S7Eh Feciefieindpeidens delpl g i HE] Cishligh Mty sid
a CQpANdredptibAdIRsuBstitltdd w1t196ne&)r@1|itiié R¥fceutically

acc?{gt abl e 3a
is selected from H, halo, cyano, C,alkyl, C;.¢alkenyl, and C,.¢alkynyl, -OR™, and

-N(R**),, wherein said Cjgalkyl, Cyealkenyl, and Cjcalkynyl are optionally

substituted with one or more R 0;

R*® in each occurrence is independently selected from H and C.alkyl, wherein said
C.salkyl is optionally substituted with one or more R3°;

R* is selected from H, halo, -CO,H, cyano, C,.alkyl, Csalkenyl, and Calkynyl,
wherein said C;alkyl, C,.alkenyl, and C, galkynyl are optionally substituted with one
or more R4°;

R® is selected from fluoro, Cygalkyl, C,.ealkenyl, Cy.alkynyl, -OR® wherein said
C.salkyl, C,6alkenyl, and C;.¢alkynyl are optionally substituted with one or more R%;
R% in each occurrence is independently selected from H and C)alkyl, wherein said

C\.salkyl are optionally substituted with one or more R%;
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salt thereof, as clained in any one of clains 18 to
26, said process conprising reacting a conpound of

wo-osr @6 AA) . Fornula (AA) with a conmpound of PEDGBRI08/004766

(AB): Fornmula (AB) in the presence of a suitable
reduci ng agent, and thereafter if necessary: i.
converting the conpound of Formula (11) into another
compound of Forrmula (U); ii. renpoving any protecting

gr oR3gs selemkédofromi H,. hdl@rayamg Gisgdkdr Cnedienylc ahd ¢o. 6a1kynyl wherem

e AT T

therébf, as claimed in any one of clains 18 to 26,
said procgss conpri sing regacti ;lg1 a conpou d of Formul a

(Bl R apdRnptesaghgiyyragenpr R apd Rafesthprelarm = ent, and

t hegeaipee rR‘“’ RMNEICISARY" in kachCROMANEL 5}9 eidl‘lemﬁ%ﬁ@éﬂﬂg' sﬁfected

For mul’a S | Y into’ anot her conpound of For mul @a,(l ;
r embemiglahydipxn crano; Ak Supkyldrdalsenliand Ge lﬁinbfb
pharmaceutically acceptable salt. 29. The use of a
conpound of Formula (11), or a pharmaceutically

19ac c dpt abompowal df Fhmmdof(ll),as xlphammeadeutinalbnygccopteblofsalt thereof,

cl ai 18 tp.2 for .t nuf acture of a nedi canent
for C[;%Ee‘ﬁpég‘frpiﬁ’tw%?elg écnitgerl al infectionin a
war m bl ooded ani mal such as nman. 30. A nethod for
treati ng a bact |aI %lrzgectlon in a war

20gni e SpPAUngS © Hnmg
admcRifdEhiciimt1@ of 8 Gvip¥inral an effective anount of a

R? is selected from cyano and -OR*; and

R* is selected from Cyalkyl.

21.  The compound of Formula (II), or a pharmaceutically acceptable salt thereof,

claimed in any one of claims 18 to 20, wherein R}isH.

22.  The compound of Formula (II), or a pharmaceutically acceptable salt thereof,

claimed in any one of claims 18 to 21, wherein:
RS is selected from fluoro and -OR®; and
R® is selected from H and C.galkyl.

23.  The compound of Formula (II), or a pharmaceutically acceptable salt thereof,

claimed in any one of claims 18 to 22, wherein:
J is selected from C-R* and N; and
R* is selected from H and Ci.salkyl.

24.  The compound of Formula (II), or a pharmaceutically acceptable salt thereof,

) r@t%@&a%ﬁ%\nic%lm gclzcg;?tgl‘)alg salt thereof,

as

as

as

as

as

as

claimed in any one of claims 18 to 23, wherein A, D, E, G, R® and R, together with

the ring atoms to which they are attached, form a group selected from:
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w@b@snp9dB8 to 26. 31. A conpound of Fornmula (1PQT/GBR00A/004766

25.

26.

pharmaceutically acceptable salt thereof, as clained
in any one of clains 18 to 26, for use in treating a
bacterial infection in a warm bl ooded ani mal- such as
man. 32. A pharnaceutical conposition conpr|3|ng

conmpound of Formula (I1), orkeagg rmaceut i cal Hy

accept abl e sal ereof, as med in any onH
clains 18 , a pharnac ca
i ' ex0|p|en

The compound of Formula (II), or a pharmaceutically acceptable salt thereof, as
‘ claimed in claim 18, wherein:

J is selected from C-R* and N;

A,D,E, G, R® and R’ together with the ring atoms to which they are attached, form

a group selected from:

0 HO
ey
0]
\N/ and \/O;

R?is selected from cyano and -OR™;

R!is H;

R* is selected from methyl;
R} is H; and
R* is selected from H and methyl.

The compound of Formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in claim 18, selected from:

1-(2-{(35,45)-4-[(2,3-Dihydro[ 1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-
methoxypiperidin-1-yl}ethyl)-7-methoxyquinoxalin-2(1A)-one, bis-hydrochloride
salt;
6-[({(35,45)-3-Methoxy-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-
4-yl}amino)methyl]-2H-pyrido[3,2-b][1,4]oxazin-3(4H)-one;
1-(2-{(3R,4R)-4-[(2,3-Dihydro[ 1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-
methoxypiperidin-1-yl}ethyl)-7-methoxyquinoxalin-2(1H)-one, bis-hydrochloride
salt;
6-[({(3R,4R)-3-Methoxy-1-[2-(7-methoxy-2-o0xoquinoxalin-1(2H)-yl)ethyl]piperidin-
4-yl}amino)methyl]-2 H-pyrido[3,2-b][1,4]oxazin-3(4H)-one;
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1-(2-{4-[(2,3-Dihydro[ 1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-
hydroxypiperidin-1-yl} ethyl)-7-methoxyquinoxalin-2(1/)-one, trans enantiomer A,
bis hydrochloride salt; '

6-[({3-Hydroxy- 1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-
yl}amino)methyl]-2H-pyrido[3,2-b][ 1,4]oxazin-3(4H)-one, trans enantiomer A;
1-(2-{4-[(2,3-dihydro[ 1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-
hydroxypiperidin-1-yl}ethyl)-7-methoxyquinoxalin-2(1H)-one, trans enantiomer B,
bis-hydrochloride salt;
6-[({3-Hydroxy-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-
yl}amino)methyl}-2H-pyrido[3,2-b][ 1.,4]oxazin-3(4H)-one, trans enantiomer B;
1-(2-{4-[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-
fluoropiperidin-1-yl}ethyl)-2-oxo-1,2-dihydroquinoline-7-carbonitrile, trans
enantiomer A, bis-hydrochloride salt;

1‘-[2-((3-F luoro-4-{[(3-0x0-3 ,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-
yl)methyl]amino} piperidin-1-yl)ethyl]-2-oxo-1,2-dihydroquinoline-7-carbonitrile,
trans enantiomer A;
1-(2-{4-[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-
fluoropiperidin-1-yl} ethyl)-7-methoxyquinoxalin-2(1/)-one, trans enantiomer A, bis
hydrochloride salt;
6-[({3-Fluoro-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-
yl}amino)methyl]-2H-pyrido[3,2-b][ 1,4]oxazin-3(4H)-one, trans enantiomer A;
1-(2-{4-[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino}-3-
fluoropiperidin-1-yl}ethyl)-2-0x0-1,2-dihydroquinoline-7-carbonitrile, trans
enantiomer B, bis-hydrdchloride salt;

1-[2-(3-Fluoro-4- {[(3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][1,4]oxazin-6-
yl)methyl]amino} piperidin-1-yl)ethyl]-2-oxo-1,2-dihydroquinoline-7-carbonitrile,
trans enantiomer B;
1-(2-{4-{(2,3-Dihydro[1,4]dioxino{2,3-c]pyridin-7-ylmethyl)amino]-3-
fluoropiperidin-1-yl} ethyl)-7-methoxyquinoxalin-2(1/)-one, trans enantiomer B, bis-
hydrochloride salt
6-[({3-Fluoro-1-[2-(7-methoxy-2-oxoquinoxalin-1(2H)-yl)ethyl]piperidin-4-
yl}amino)methyl]-2H-pyrido[3,2-b][ 1 ,4]Joxazin-3(4H)-one, trans enantiomer B;
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1-(2-{(3R,4R)-4-[(2,3-dihydro[ 1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-
methoxypiperidin-1-yl}ethyl)-2-oxo-1,2-dihydroquinoline-7-carbonitrile, bis
hydrochloride salt;

1-[2-((3R,4R)-3-methoxy-4- {[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazin-6-
yl)methyl]amino} piperidin-1-yl)ethyl]-2-oxo-1,2-dihydroquinoline-7-carbonitrile ;
1-(2-{(3S5,45)-4-[(2,3-Dihydro[ 1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-3-
methoxypiperidin-1-yl}ethyl)-2-oxo-1,2-dihydroquinoline-7-carbonitrile, bis
hydrochloride salt; and

1-[2-((3S,45)-3-Methoxy-4- {[(3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][ 1,4]oxazin-6-
yl)methyljamino} piperidin-1-yl)ethyl]-2-ox0-1,2-dihydroquinoline-7-carbonitrile.

27. A process for preparing a compound of Formula (1I), or a pharmaceutically acceptable
salt thereof, as claimed in any one of claims 18 to 26, said process comprising reacting

a compound of Formula (AA):

RS

N H
o
R2\¢[N o
J
N
R3
Formula (AA)

with a compound of Formula (AB):

q
|\rA ELR
N 9
L
G
Formula (AB)

in the presence of a suitable reducing agent,

and thereafter if necessary:

1. converting the compound of Formula (II) into another compound of Formula
(1)

ii. removing any protecting groups; and/or

iii.  forminga pharmaceutically acceptable salt.
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28.

29.

30.

31

32.

A process for preparing a compound of Formula (I), or a pharmaceutically acceptable
salt thereof, as claimed in any one of claims 18 to 26, said process comprising reacting

a compound of Formula (BI):

R6
. /—N(ijwA\ E._R®
j F LT
o) = G

R% N
J
R
Formula (BI)
with a suitable reducing agent,
and thereafter if necessary:
1. converting the compound of Formula (II) into another compound of Formula
(n);

ii. removing any protecting groups; and/or
iii. forming a pharmaceutically acceptable salt.

The use of a compound of Formula (1), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 18 to 26, for the manufacture of a medicament for the

treatment of a bacterial infection in a warm-blooded animal such as man.

A method for treating a bacterial infection in a warm-blooded animal such as man,
said method comprising administering to said animal an effective amount of a
corhpound of Formula (II), or a pharmaceutically acceptable salt thereof, as claimed in

any one of claims 18 to 26.

A compound of Formula (II), or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 18 to 26, for use in treating a bacterial infection in a warm-

blooded animal such as man.
A pharmaceutical composition comprising a compound of Formula (II), or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 18 to 26, and

at least one pharmaceutically acceptable carrier, diluent, or excipient.
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