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MALATE SALTS, AND POLYMORPHS OF
(3S,5S)-7-[3- AM NO 5- METHYL- PI PERI DI NYL] -

WQA2@YTLBRROPYL- 1, 4- DI HYDRO- S- METHOXY” - OXO- S- QUP OB 28BS 1055
RBOXYLI C ACI D FI ELD OF THE | NVENTI ON The present
invention is directed to malate salts and vari ous
pol ynorphic forns of nmalate salts of
(3S,5S)-7-[3-am no-5-net hyl - pi peridinyl]-1-cycl opropyl
-1, 4-di hydr o- 8- net hoxy- 4- oxo- 3- qui nol i necar boxyl i c
acid and pharmaceutical conpositions thereof.

BACKGROUND OF THE | NVENTI ON The anti mi crobi al

MMM‘PE @A‘ETSC ANBPBOLSMORPHS OF (3,58)-7-13-AMINO-5-METHYL-PIPERIDINYL]-
5S) - 3- ami no- 5- et hyl pi per’i di nyl] -

f@ﬂ%ﬁ@é)@u 4-DIHYPRE) r MEBH Y HoQY OR- BV BLINHCARBOREEIC ACID
ar boxylic acid, and (3S,
SN-T-f S-am no- S—nethyl pi peridi nyl J-1-cycl opropyl -17-d

i hydr o- S- et hoxy”- OX@HﬁﬁYbﬁ@ﬂHﬂﬁﬁéﬁggg%g'c acid are

di sclosed in the U S. Patent 91, which is
hereThapnsmr@Mﬂmmed(bwdnéﬁsn@Mceﬂmmmdwausnp@V@DyMKﬂbnnsof

si r C n e
PR DRSS 24 DL LR RPN A DN e
nﬁ:,tIB)XQ ,439@,3 WiSlinRattenyliNaid ﬁxdaﬂ%n%@xtwﬂ colupddiiiss dercef.
al., "Non 6-Fluoro Substituted Quinol one
Anti bacterials: Structure and Activity", Med Chem,

Vol . 35, p. 198- ZB@CKmmNDYAFmEméEMHm al .,
Aﬁ: Hg;if efl}eaa]ntléé}g%aﬁl%ﬁ 0|8$ gosmpo }{Es %%%S§—7—a[§%mino—5—methyl—

ﬁaeﬂﬂmmqn&ymapﬂayﬁqm ﬂmmﬂ@smethdxy Megh-3- G0N necMBbxylid Qeid, and (38,
5§§56436 445 (1996); V. Cecchetti et al " Pot ent

SRMINSY n@t%?lﬁwcawlhbﬁm%%@o% T e o et nRre -3

quidochBaghie htidlard hRIRENRAIRPY S, Palent M6 368M whi¥Rlis herein
39, pp. 4952-4957 (1996)). The above- nent i oned

iRCOFAEARY raleengrigfitgientistyt Syathesi ol vaBpus|quinpioae £prafgnds have been
r&RWBY Bl the M\(@ﬁhré %' , U.9TPRnVRY] dhyiseh Ay 8 Bl & €803,469; B.

preparation for e manufacture of a pharnmaceutically .
Ladees alodl e”hi@rﬁaﬁlslpm Swhstitgted@QuinRlopewintitpiserials oytacturhandeActivity”, 1.

j e 4% , Ul g S adot 1y -
S CHIENtLISy bs26b (0210 L ARIRELLL SR of Qs
S@RhamﬁmﬂMmENﬁm@NIEwﬂmm@naéﬁénmnoBH@ﬂnm¥Emﬂmm”iéﬂgiéhmn.VbL

?}ng%%(‘g%lﬁ @a%tgs\é nQeﬁ:%heéu et a% h”PIOEeB% % eDF?ﬂ oro—iS—]me hyl%llnqolones abs New
Ihd ComtpalintiyiairAoniBacvetdh Okymethenn 3F. Midi Gladni. Médladh opyA952-4957
(?%§ (hereinafter Conmpound |, see also internediate

in Section D, of Det ai | ed Description of the
| Nnvemhd g9d)e-mentioned compounds are useful to treat microbial infections. However,

what salt forms would yield a suitable preparation for the manufacture of a pharmaceutically
acceptable composition is not known. Therefore, there is a need in the art to develop useful salt

forms and polymorphs of these antimicrobial compounds.

SUMMARY OF THE INVENTION
In one aspect, the invention relates to malate salts of
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In one aspect, the invention relates to pol ynorphic
mal ate salts of Conpound |, wherein there is between
wW@b@ai1133% and about 5% water by wei ght presentPCT/IB2007/051055
anot her aspect, the invention relates to a pol ynorphic
salt of Conpound |, wherein there is between about 1%
and about 5% water by wei ght present. |In another
aspect, the invention relates to a pol ynorphic salt of
Compound 1, wherein there is between about 0% and
about 2% water by weight present. In another aspect,
the invention relates to a pol ymorphic salt of
@9'3(@9{7‘ r[‘ﬁ allmnotbal‘ﬁhtﬂgl ﬁﬂer?&iﬂyﬂyl g}l'cﬁJplf(ﬂJ% | QQMB@H §'frﬂ:thoxy 4-0x0-3-
characterized substantial’l'y in accordance wth
qpiapkiracarbefyliFiagid Kerdinafien Campound d, sae plee intermpdiate Mﬁém $asHon D, of
£ salt of Conpound I, having an
?Jﬁlg{l/%gscﬁj?trl%lcﬁﬁ%ynﬂg%{&t%r n characterized substantial | y
i n abcordarce theiittentidrerelas tepayodrphic gfuiitaee lts pinCanmpiuhé f, wherein
h nt to a rphic salt of
t%oep %%Et’wgglf B%Ohlp Y& ancll 90 Efd/ a?e% b}z ]wrelé(l:l{) O%éngatp tern
char hcanethier &sgecs, ubasinaeslttuoa Irdlzytes tn agolyatodziceltwi Chmphiend I, wherein

atfern of Fi r aspect, the invention
R Bl D Sndiol P SR S RBTb A T Pavi g a
sol i th sibeeaspaE thli\lﬁvﬁﬁleﬁfrd‘l&té‘ﬁ togbBaioghizat of Compound I, wherein
subst anti al | n accord th the pattern of Figure
there ﬁsﬁi’etéﬁ’?S‘tﬁ?é) té@ﬁ%‘gi‘b,ouf%“f% hve @Ht M&i*8tes to a
pol y i4nBhe £aspédt ! thinv &R ULk tb a pBBoRthidsal OF CImB&BIIE, having an
13C NVR spectrum characteri zed substantially i

| N
Xt SHiFasion Pk chariisigeq BapfalEipeerdsnce Pt ABREM of Figure 1.

as pegt anothdLashOY QRS inPhib R kddi&Sto ta%o?rrf%@éhy TRARRCEmPAIH 1A aving an
Conpound |, having a solid-state MR spectrum

Xerraddéeetion paters gysacagivpdiubytantiplly driseerdnree Wathtte Ragiern of Figure 2.

pat t &f hofr :fsb&lt' ltfre ﬁvedtlﬁn ?J‘;Résﬂ@ fa fp@%o%ﬁ;hlc stan%f bBPﬁE&IﬂdQ nhavmg an
relates to a polynorphic salt o , having

Xsulyidefira¢tipnepatiGCRRcsyeed substaiettadly ataceﬁnda_@g w1th the pattern of Figure 3.
su bsfnaﬂﬁ}{h@* és}ée&?yth DVACSRLIARNGS hg‘ofyﬁlo & Rabl %FBPand I, having a

Fi gure n-anot er aspect, Irnvention re
salipsshty MoT WMIRcspsatum @fara%nmdwnbbtantlanbaml angprdans©vith thetpatien of
F1urejl\/R spectrum characterized substantially in
cordance wth the pattern of Figure 8.
In another aspect, the invention relates to a polymorphic salt of Compound I, having a

solid-state *C NMR spectrum characterized substantially in accordance with the pattern of
Figure 5.

In another aspect, the invention relates to a polymorphic salt of Compound I, having a
solid-state *C NMR spectrum characterized substantially in accordance with the pattern of
Figure 6.

In another aspect, the invention relates to a polymorphic salt of Compound I, having a
solid-state *C NMR spectrum characterized substantially by in accordance with the pattern of
Figure 7.

In another aspect, the invention relates to a polymorphic salt of Compound I, having a
solid-state *C NMR spectrum characterized substantially in accordance with the pattern of
Figure 8.

In another aspect, the invention relates to a polymorphic salt of Compound I, having an

infrared spectrum characterized substantially in accordance with the pattern of Figure 9.



I n anot her aspect, the invention relates to a
pol ynor phic salt of Conpound |, having an infrared

W@ p@aiiiessd char acteri zed substantially in accorPenm007/051055
with the pattern of Figure 9.1n another aspect, the
invention relates to a polynorphic salt of Conpound I,
havi ng an infrared spectrum characteri zed
substantially in accordance with the pattern of Figure
10. In another aspect, the invention relates to a
pol ynor phic salt of Conpound I3, having an infrared
spectrum characterized substantially in accordance
Wi t hIII Jh%the@&. #J@d't rlh@mvé:ﬂtlgﬂ Eeﬁatcls]to a pBly%%hlike{alt%§ @@&Ecuntdhenavmg an
invention relates to a pol rphi ¢ salt of Conpound I,
b zaygdrgecimn Wraaieé@ledsﬂpbmmlaﬁy wrtgecadaneg with ghe pattern of Flgure 10.
S u bs fnaﬁ%{h@} %séedt r{h(,al(flg(%rtlgﬁ ﬁesvwota%ofyﬁl% "i’(]t staﬁ fop Cgﬁlpgdngli rl?avmg an

. I'n anot her “aspect, I nventiron ates

upfcﬂrgdnpacpmmccl@wkterlwd sabﬂmmakhyjml a,CCdﬂ@anpﬂglth thelplaftﬂrra péﬂlgure 11
\‘j’mpteﬁ} ahl'llln}h% ? Pe?c(f‘ttﬁ“ Z%%oﬁ %fﬁ%&?ﬂt Ip% lrr%gqhhcesraﬁg)?bgl%nguntdl having an
irhfmr«ampe@mnr cﬂiaﬂateszddcxubstqomla}]mra\o&nrdnnsabvtth dfe pﬁbﬂfrp otiRigure,12.

h t t X-1 di ff t
o BB ARk G e s e o ARl A5 Y Rigfpo ] Having an
istReddwptctaspaatactetinel subst@ititilyih acﬁiraetnes with th@ paedry eDrighied 3.

sal t ound, I, having characteri tl c X-r

G 1 1 P TEHEPBARE eeTABpa0 6 7 PGSk OhaapE. having
cB&a&ertl@@XeR$ ddfridieh @eakl; Bt HOGLI0ET, aRmP ELYS aﬂdmcomtnwrﬂeg@éh 2 theta.
relates to a p ng phic salt of Conmpound 1, n%

char H’c%n@\?hiefs%sP%Ct ff‘é‘)‘/e“&lioPFfil%t%%tPérl?ob@Q@“%&tak%QﬂftnP@l L, having
AR ristd Xra R0 AROH beak? aiHQI. £ @BOE 11, W%B@adePQ?@@églﬂé%E 2 theta.
aspect, the invention relates to a pol ynorphic salt of

sel ebraather psaHbe igrenion edues e BipAlymerPhE; 1alt gk Camgound I, having
cﬂﬁﬁ@term&g 'Xaitag diffPadiBh @&a%s Qtyﬁﬁéttﬁj aizod'tnf!l ‘?taﬁd st 58 Ldegrees 2 theta.

| at e anhydrate, and L-nmalate anhydrate. | n anothe
as P ebt anothypaspepi.ahg ingentior FAtessto tpolymorEndal @f sdlessdd from the group

CGRIRRELLD SRR Phi S SRS, A0SR S SEUL DB e
aplulderaphB maaat@lalalypﬂa&r maceutical ly accept abl e car ri er

I h aPOtI]P) CT aSBQC? thlé 1nve1}%0n réf:ﬁgst tlt)%nharlre agéu 1§a tCo a(()jS 101. COIIlgI‘lSlng a
of trea I ous er

sife e féacti ot zhﬁb‘unadiﬂ ar‘gmllym(anImedrdnfg ts un)hoﬂth@ﬂiom%ﬂctscnbed polymorphs,
C risin dent i f a human or other animal in
aﬂcggghaé‘ina(i 3%%?{[1%@%8? %Fglhtl ng an infectious disorder;

and atiotheSAspédtNBe ﬁllOeIitlbﬁ rdwmc a Qi kreAlhig BB bredersiaf en infectious
and effective amount und accor di r;l%p to cl ai

BRSS! p R O CHMGHr € g a human

of BREESAMI At hatd oKréAyg BF prbvaathd aNinRRLERIILofRF; and administering to the

D, L-mal ate hem - hydrate
human or other animal a safé and effective amount of compound according to claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a representative X-ray Diffraction Pattern for D,I.-malate hemi-hydrate
polymorph salt of Compound I.
Figure 2 shows a representative X-ray Diffraction Pattern for D -malate hydrate polymorph salt
of Compound I.
Figure 3 shows a representative X-ray Diffraction Pattern for I.-malate hydrate polymorph salt

of Compound I.
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pol ynor ph salt of Conmpound |I. Figure 2 shows a
representative X-ray Diffraction Pattern for D -nal ate
whyarat@3pol ynor ph salt of Conmpound |. Fi gure BCHIBE7/@1055
representative X-ray Diffraction Pattern for L-mal ate
hydrate pol ynorph salt of Conpound I.Figure 4 shows a

representative solid-state 13C NVMR spectrum for

D, L-nal at e heni - hydrate pol ynorph salt of Conpound I.
Figure 5 shows a representative solid-state 13CNVR
spectrum for D mal ate hydrat e 4pol ynorph salt of
Conmpound |I. Figure 6 shows a representative

F%Qllré Qs@%&@taqeﬁgsglt% sol&: gﬁa{eum f\IQ/fR épe&ﬁln@hﬁ ]quyq{aﬂt@heml hydrate

pol ynorph salt of Compound |. Figure 7 shows a
prlyposealt af Compawiild- st ate 13C NMVR spectrum f or

P%’u% ?[{0 qg%l\fgsj’eﬂtgt?ve%% i gtg{eptb ﬁﬂRt sg?ét ?ﬂ)f&’ M%g%‘hmte polymorph

gure a representative s d-state
sslp@b(fmnpnuﬁd)f L-mal ate anhydrate poI ynDr ph salt of

FQ%I[I.‘Q) ows reprﬁg Et?v 9 f@ gtﬁ ﬁﬁ@{ %orYJ alﬁtferhgilr?% é)]plymorph

rum
sﬂonfpﬁnnmzbuhdIFl gure 10 shovvs a repr esent atlve infrared

ectrumfor D malate dr at nor ph
b r e TR R Sl P ERERY ¥ ey
psryﬁmtphwﬁnbf)(‘jorhpmhat e hydrate pol ynorph salt of
Co ure 12 shows, resentative infrared
AR P R 2 Gy s NS SEGHOH B et e gri it
peRAReindlc bf Chingdne 113 shows a representative infrared
spect rum for L-nmalate anhydrate p(éirmr ph salt

of
Fesgrpdthodys B remsesy e yepn s sErestyiofer GEL-Tiaals hepeNgyialg polymorph salt
oHeb@bsurdne described various nalate salts and
di fferent polynorphs of the nalate salt. Sel ection of
Figugsh H} thawe & raneesptgtive defegsedaprarumior Dainglte daditegmlygnorph salt of

ohabasieristics, e.g., solubility,

Figure 11 shows a representative infrared spectrum for I.-malate hydrate polymorph salt of
Compound L.

Figure 12 shows a representative infrared spectrum for D-malate anhydrate polymorph salt of
Compound L.

Figure 13 shows a representative infrared spectrum for I.-malate anhydrate polymorph salt of

Compound L.

DETAILED DESCRIPTION OF THE INVENTION

Herein are described various malate salts and different polymorphs of the malate salt.
Selection of a pharmaceutically acceptable salt with desirable characteristics, e.g., solubility,
stability, formulation ease, requires evaluation of many salts and resulting polymorphs (See
Handbook of Pharmaceutical Salts, Properties, Selection and Use. Edited by PH Stahl, C. G.
Wermuth (Wiley-VCH, Zurich, 2002)).

Solids exist in either amorphous or crystalline forms. In the case of crystalline forms,
molecules are positioned in 3-dimensional lattice sites. When a compound crystallizes from a
solution or slurry, it may crystallize with different spatial lattice arrangements, a property
referred to as "polymorphism,” with the different crystal forms individually being referred to as

a "polymorph". Different polymorphic forms of a given substance may differ from each other
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stability, formul ation ease, requires eval uation of
many salts and resul ting pol ynor phs (See Handbook of

weharmaseut i cal Salts, Properties, Selection apdI/iBe07/051055

Edited by PH Stahl, C. G Wrnmth (WIley-VCH Zurich

2002)). Solids exist in either anorphous or

crystalline fornms. In the case of crystalline forns,

nol ecul es are positioned in 3-dinmensional |attice

sites. Wien a conmpound crystallizes froma solution or

slurry, it may crystallize witsh different spatia

|attice arrangenents, a property referred to as

w1ﬁ’iqgs)f3@rt@@ﬁ&dﬁmor%ﬁﬁlcﬁlr}ﬁoﬁhfefs SIS s%fulﬁﬁft)aéndfcﬁé'sgﬁtlon rate, true

individually being referred to as a "polynorph

dppsity eqrgstal sipok yaemppiion belevies, figfw @rogﬁirKr@na@mwlah%@e Ataility.

differ fromeach otherwth respect to one or nore

physi cal properties, such as solubility and

(dysadldatbn on rate, true density, crystal shape,

gglnP a}lltlf%%lllrl%lg%h s%%/lle %Ir'y’sta IIZ%%nQr algilrn%\éet%l g nd u? 1n ? SOluthgIl so that the

sSlOblth/ loniy &ir atlel dombmm)lrté uaesrestascd'xnaadecﬂ Tiys may}bepadh&tveml@/ @avariety of
tion so t hat. the sol ubil it mt for the ound

o e P02 Ly BB P el B Rfra B R 2 e

sumﬁmﬁmymm&umekMﬁdﬁmlﬁmg Altghgisolly vihe iqdid eolc@opoy be raltical by

rel ativel h tenperature and.then cooling the o

bgg‘P%’ta]“B’r‘F“%/Br%g FeoNAR P08 aY AT Y B Gy tsomi\PtPg‘er%nF'v%‘ﬂE}?lhty of the

cbidBodnld @eintkrd@ hidBe BRYeab&l HyRBILRI 0B YT Q@hﬂti QvenBdH BREnt in which
pressure evapor ation, vacuum dr%ﬁpﬂ% sonme ot her
fsu?hnsto

theecgppoung NI redyced ORHEE FIRY seaist Apgipenpption may be

pHeflRaRaH ¥R Solasi Ryt iFeNacpdiled HGS@H%ﬁOHSﬁlCY}%BﬂhZQﬁOIﬁ please see
sol vent in which the conpound exhibits reduced

Capsttaliatipn. B gflitign, rﬁWtW@n@JfBugarmrtédM@mag LidaAgeHh EYBN 0750611294.
opti AN IRYmBGo M Eaadh 4 SSTBR N mh F}gﬂﬁﬁatﬁﬁl Wik dnto¥ the a@ﬁropnate

detail ed description on crystallization, please see
aCid g batk Injay aigsinh m digeecrpdialiizagan ofjthindegired gﬁts if salt is less soluble in the

TEULEPHURE Il R PEMRMddithy, AiRdWise | SN AP AT ARdic ddction in o

ormation I's desired concurren
rrmdyslt al Whlcziahe 6yl desdgtil foronis &bs ohebleagppr hprdagthets avy dnable direct
£ st%ﬁlzau sult.in, Ctr ect crystallization of the
d8s I %p sa is less soluble in the reaction
rredl @ptlmmatldiﬂtﬁ tht c&ydmlm@unmtrﬁy irlude hﬂeﬁﬁ‘gﬂoﬁ&lﬁ CQ@I’:{HiZeﬁ(}n(medlum
cti nane [ t he

BlbePRl AR PR oo R TP EaEe & gy SRbinatons
oeMahb&vedick@ibd arygial Wnzaihae wohldtbbend digalutipd ethketompound of

. i mzation of the crystallization i ncl ud . .

“%?g‘éﬁl“h@ sdyent pidighyGrapepioge, g)tHP‘dﬁf? 'i%%ﬂnﬁm% %de&P 9§i‘“a?“§"58%Vent mna

vblighe8&jub@do b the byRteariditbe R théTBRM adnSteR! Ai tﬁﬁtploﬁ’lﬂ seeds of the
processes use conbi nations of the above-descri bed

dgﬁtweétf%ax rayy, begqlded, aphih s upeds Beact i ptedids erofegdrio afhigvgéhe
cBRIMOMNS. of

Pharmaceutical Formulations and Methods for Use

This invention also provides methods of treating or preventing an infectious disorder in a
human or other animal subject, by administering a safe and effective amount of a salt or a
polymorph to said subject. As used herein, an "infectious disorder"” is any disorder characterized
by the presence of a microbial infection. Preferred methods of this invention are for the
treatment of bacterial infections. Such infectious disorders include (for example) central nervous

system infections, external ear infections, infections of the middle ear (such as acute otitis
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interest in a solvent at high tenperature, followed by

controlled addition of an anti-solvent in a volune
wa@deguaises t o bring the system just bel ow t he sSBCT/IB00T051055

|l evel. At this point, seeds of the desired form may be

added, and with the seeds intact, the systemis cool ed

to achieve the crystallization. Pharmaceutica

Formul ati ons and Met hods for Use This invention al so

provi des nethods of treating or preventing an

i nfectious disorder in a humarg or other aninal

subject, by adm nistering a safe and effective anount

n{gdla"i‘ 1§I%l:tton9 Bf t#e Qﬁhlﬁf@ﬁﬁg‘s E}Qz 1ﬁ§bt%n§ l{i?fe&%lns of e Hlsd? gawty (such as

herein, an "infectious disorder” 1's any disorder
infhetioat elcthe teed. fyynstang npycess s ppper sfspatpydraplontgrtions, lower respiratory
f ¢ e :

RS A LS R e LSOO 0 G

gdmxobgeabnkﬂnm&demtﬁmﬂismaﬂnmeymcenmmahmh@hwbm@msysﬂemmndﬂdn

r@cg%ef 1‘iﬂff(::)ctl%hsc gﬁ(ctt%na?gndogar 1t1|s rl‘)ﬁlg}%ta{n%g%ﬂterﬁappr%ﬁl%ylé) nssof%urggrfy and

ahtiteceridmirahyBkis Us g -ogyaive Ipﬁl&mtsl 101) nsunmmfoaqureesw poftientd(guch as

ons, h, guns and

Pﬁ%%%%%%*’”%%%?&?“FE%“&‘?W%WP& v ‘F%%P fanFR%?‘ES%tﬂ%lﬁ | over

I espirh@datis yr ol @edrphsdf@igtihamson inag b(kldlrﬂilglsﬁfbﬁlﬂdi’fﬁéﬁt a@r to prevent
eni tourjnary inf ons, strointestinal infections,
v 6‘8?85‘1 ﬁ‘i{{ea?eﬁf g&ﬁ*‘?%*’m&%ﬁﬂ“@%ﬁﬁl% m%‘/e‘ﬁﬁ)gipgse

peritonitis, baone.a i pf ecti ons, n
ol P e b R e S
ant ihac b hirdlacqutieNiycasptdleQfarieur gery, and

anti bacterial prophylaxis in post- operatlve patients

or i AN WHRINGEUPDI el dary Nskrin lorheen (et efmigisrfigmiob A cgmpound of the

pERER e REbnGRREALs £LNKAR (;}%rc@s%)/der 8 a 1950 ahub, RSB 8tatment”
patients). The salts or pol ynorphs of the invention

ingdrlen @roxEpingiastisordsd [rpw ocpwEpe @ra host prricudaty whenitenfaost is
pf@dfsb@s@ﬁ al acqhﬁﬁgﬁl%%meﬁeplhﬁ‘ 5558&)@ ?ét'bgéﬂ dlggﬁm%lm tﬁ@dlg@a)(e 1nh1b1t1ng
conprise: (a) a safe and effective anount of a sal
the gissirdamoangler alfeviatieg pgensing e qu@le( [Insodar as the methods of the present
[l y- , “
IR G ARIAIE SPL iy LNy pns o
rgfuira thedtp diserde ofiteth @opplesbrhwanade i$dedMetvier s daute §0aegiate

i.seas Rlin & dISO der.in a host. .Thus, the term
]ﬁ%t%pé% ﬁe theri 154 ereln glleetsren}] Preventlng 8nc’omlp%sses t]@ the ab111ty of the skilled

aasenoridengifyi anp@uhmem thapa Blislctﬁpmlertb disodden, stublethhﬂﬁltmmlstratlon of the

redi sposed to acquiring the di.sease t ..has
BB R bR b b Ban Su8 P BRren P i 3Ry A7k Rl docs not
iilpls Gl ee;disamd/sare @l dogpieally NGided. TRy &mgiongdstittified by the screening
di sord

TTHENEY BAPERE: PSR S ”Ew&%ﬁ%ﬂ"%g%%ﬁg&oﬁ SFE otieg cqrapounds.
und egstlet?/%gd 't:hrf]:raatpe&tlr(]:eefftlcea(r:)%fl Ic%%l%\él?nrllts 1dent1fe ed may be determined by standard
procedures using in vitro or in vivo technologies. Compounds that exhibit sufficient therapeutic
indices may be preferred, although compounds with otherwise insufficient therapeutic indices
may also be useful. The data obtained from the in vitro and in vivo toxicological and
pharmacological techniques may be used to formulate the range of doses. Effectiveness of a

compound may further be assessed either in animal models or in clinical trials of patients.

A "safe and effective amount" of a compound of the invention is an amount that is
effective, to inhibit microbial growth at the site of an infection to be treated in a host, with

acceptable side effects (such as toxicity, irritation, or allergic response). The specific "safe and
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require that the disease state be conpletely thwarted.
(See Webster' s Ninth Collegiate Dictionary.) Rather,
wa@sgonaes3herei n, the term preventi ng enconpassePST/IRR00TB1055
ability of the skilled artisan to identify a
popul ation that is susceptible to disorders, such that
adm ni stration of the conpounds of the present
i nvention may occur prior to onset of a disease. The
term does not inply that the di sease state be
conpl etely avoi ded. The conpounds identified by the
screeni ng nethods of the present invention may be
eﬁg&}v@ 'aﬁ%ﬁ{teg/ﬂl ﬁrf Qfﬁh %tfhc@&s \A\é &1@ p&}haﬁﬁr C%QM&PM% treated, the
Safety and therapeutic efficacy of conpounds .
phregsl ¢nde@n whihe peticstileer dviratied obyeatmemadhe tatyie o expgrisent therapy (if
[ ' [
R
(@ﬁ@ﬂéﬁﬂﬁkomﬂmmgmgh conpoundS\Mtrlothermnse
lrﬂzu%fal%lgeld {em %%? utlc%hxlégc%:@]p gb%ef' (rr:tagn){%rﬁ Cfslgte&?edtﬂo 1ncH1de solvents,
dispuision hediacalatiggsdangbanerat aldogiitabal tieatnisgues: am&ybdoqotlon delaying
used to formulate. the.r e of .dpses.. Effec vene
o EomEan Ay ik S5 i BR R P, TR RE Fuck media ana
a@@@ﬂoﬁp}@mhd&u@dalm hﬂﬁzle sﬁb’staal:és ioknopatih eatas, EAceps ﬁlﬁﬁa%dmy
effectire nmount” of a co qﬂ of the inv ntlfn i S
camshiinat Hegia PLagspiris By yRAtbcs o e BPEPHR LB @Pﬁ%??w“sed in the
cBinpdsiteons bf @e Givedidnl BhGGEhRary GoouhdLdiedsd te 1ﬂcdﬂ}§lﬁ£ted into the
W t h acceptabl e side effgéggd%such as toxicit
CPRPPLAN;. oﬁ Jphgrmaggytigdl gpape dgyinvepfien ig 6‘@81“?%@ to b pmpatible
valdefif®tdel YQueomdiinistdibh. Mahpledot husy %hacfrﬁﬁfs@itﬁm@&lude
the particular condition being treated, the physica
PETSAIETA. (D 8- Bfraydneusy MiadTmal, sURsUlERaoRs, iIRSFIBFCWar s gFakepialation,
tItaHsQieHﬂ:l Bﬁcﬁf tr%ﬁ’s%ﬁf%é%@ Rhq felaﬁf Mm@ﬂriﬂoﬂng%lutugdg%r suspensions used for
speC|f|c dosage formto be used, the excipients( s?
peteplersy: erfrademud ] toh subdeigagpas m@pat@n r@ésmqhei@ theofiollow@g components: a
[
CATRERLY 0oy MU BROELE Ding AALTIEEHHIE R oicne slycols.
gtycsr_per pliopylemredyca] oromladr |sy'rg]$—3tlc aoﬂwlba(antd}aptahalagdlts such as benzyl
ag:g)fé(l)l Of m%ﬁlll hpa?%enﬁ h&t&o%;? ants suqihaag %sc%r Sl(? ?r] Irgsrgcrlrlgrglebg%llﬂg chelating
ag«dm smucls hsr@m}ﬂmadlaﬂih&teuaa:emf acsdidbffers dich aaacém«g;eatrstesf @arphosphates
arna C I ve. subst ances
B PR St bR B R D8R Rar R B ot By migy be
aﬂﬁsth&@ﬁﬂ'@tﬁfabl@a&dy\bﬁ tuséshahe pﬁ‘f@ﬂblﬂﬁﬂpreﬁdﬂﬁfd)n MeGHba eAdEYseb & ampoules,
used in the conpasjitions o e i nvention.
d§BB§§P]I6 MY O BUHBIG &H%?SVI%WQSH ela5e05 Hashfpor at ed into

the pRiMAGIutitd BSmpRiHBRAFITRIBIE Briifed taORR Asdldde QR riRf aqhidifds solutions
invention is fornulated to be conpatible with its

(Whre eSS ehle )T FSPLSIASHNE SteBie ROT Akl Exdengrorgnspisgyeparation of

sQfilcadiet 18 td1@tdnoBr difYelude IR &EOA adnfifisEhtion, suitable carriers
i ntravenous, intradermal, subcutaneous,

inchde aﬁu@cgqemoyl}or@,{a ,(B,j\ﬁlﬁ dlagstopawy. N.J.) or ‘phosphate buffered saline (PBS).

The composition may be sterile and be fluid to the extent that easy syringability exists. It should
be stable under the conditions of manufacture and storage and should be preserved against the
contaminating action of microorganisms such as bacteria and fungi. The carrier may be a
solvent or dispersion medium containing, e.g., water, ethanol, polyol (for example, glycerol,
propylene glycol, and polyethylene glycol), and suitable mixtures thereof. The fluidity may be
maintained, e.g., by the use of a coating such as lecithin, by the maintenance of the required

particle size in the case of dispersion, and by the use of surfactants. Prevention of the microbial
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transdermal (topical), transnucosal, and rectal
adm ni stration. Sol utions or suspensions used for

w@aseni@sal , i ntradermal, or subcutaneous appl PCHIB2007/051055

may i nclude the foll ow ng conponents: a sterile
di l uent such as water for injection, saline solution,
fixed oils, polyethylene glycols, glycerine, propylene
gl ycol or other synthetic solvents; antibacteri al
agents such as benzyl al cohol or nethyl parabens;
anti oxi dants such as ascorbicgacid or sodi um
bi sul fite; chelating agents such as
g%vm)f Inﬁ? e h@rﬂév@@%&(&rﬁﬁg Qﬂtlbﬁct@&a{l dhd thllfflﬁn%ﬁlsagéﬁjcg h. ga%arabens
acetates, citrates or phosphates and agents for
Cb@mstan@lnmheml wepibiacid, dinadtons lsodiio ARk o t&en@vded e.g., sugars,
p@%ﬁ%&ﬁﬁ clﬂ)ﬂ IHBMIHBP A‘lsatnﬁ(QOchﬁllghl%Hhé afk}ljl%n%cfll ag§ éﬁion of the

ses e parentera preparation nay be entlose
iigeqyald @Enpomlsmame@cmyvad@e@clmhnmltlllq igoslogranvigahtghat delays
ag% Stio ff09 %151’316: alul%tl f t Snosggﬁ[e nﬁg tatll cal conpositions

4016 For Ninjec e use i ncl’ude“steril e aqueous

soIuSwnhsm¢MMﬂesﬂmnmenmgbéphpm@dbyHMM$@nnmgmmammn@ndu1me

e o R R OGBS B SRapuPLF BB trumersica

ab(merfal‘l/(ﬁ%ﬁl]b@ fidied RicsitiFaditboh.ODisp&bibh aiatha @RI ipRipared BE indd@orating the

saline, Cremophor. EL(t BASF, _Parsi ppany, NJ.) or
CHRBIPHARE 2 BiFEe) é‘ﬂ&éﬁ R?é @%fr:%g)a ba%é‘ E"gﬁﬁ%@fié}%‘aﬁn‘gﬁ@er
iRged®én®y. iTh ﬁlf:@ﬁﬂ: dI8tefiletod dbm férhige d}ﬁ&ﬁa@ﬂionbh atrile@§dttable solutions,
syrlngablllt exists. It should be stable under the

PESTTERARESRASIS 8F PrRRARIoRGRGYS VAT drying ged Hrde-dRdRg Wi yields a

PP eSO MR o APAIHATustaAS a RMSrRANAIRRL iRGre@Chts BOmAf previously sterile-
m croorgani sms_such as bacteria and fungi. The carrier

fiftgrpd pelugonsthegeint or di spersi on medi um cont ai ni ng,

€. d. Or%&ﬁﬁosuﬁ)‘hpﬂﬁ? irrcluﬁ@ Llﬁ/ Rlert Q1% &AMtk cagllléfc ?E(%J may be
propyl ene glycol, and polyethylene glycol),

B A ekl o frewgobod Iivdaiibai Biriope kyinksation, the agent may
P@bl{l&lﬁé(ﬂﬁ ggteﬁc %rm stum HS ﬁoﬁéchaﬂrcfgﬁﬁér %Qatgy&JhuQéd for arelease in a

eclt mai nt enance o e required part
psitizelat nagibh ef ba 6+ tradt dekS‘p)Elll sicdingds. diod thb)putphse efeal dferapeutlc

agmhms% aEl(():P ‘Ehe COPr gl}ln%nt q{f‘: ugcog[%ora%ec{n Tv&h gx(%lpqe gnd rl]lgeadﬁ%¥he%rrn of

I OUS eria
tebfpen tisches,. capsp]aﬁ. a(bmh&)mpbhlluonsahm asudie, pr@jamdcmlsmg a fluid carrier for
ascorbi c_ac

t hi ner osal
oA et gy B 8% Byine 5 Pk Sl e R B Rl spg svished and
eslgF]Hcturztt@i or saiglllbv&iald immngbémbmlg&onﬂgml@&%&ag a@ﬁlgr pid/@nd@bant
t he, ectabl e conposit]ons g e achnl eve
“?%LF&’Ia‘fd{"%}’e 1?101‘84’?631“&% 414 GO8 08 O%gg}?ttattlﬁ%rtpdl&e%/@%es troches and
tRDBR Myl cBftainfa@Y oLk PFoRingdih &8 BN BA RSB GHa&irRild nature: a binder
gelatin. Sterile injectable solutions my be prepared

Sb‘;}l 3 PSP Al nherlose. 8BYBEHANH ST EHIY: apy %Cﬂé‘%ﬂ“é @i ptarch or

1dcbs@n ARRESR e SAIHVE RIgi e Bd"d Q%%lo%él“a o@@&*ﬁ's&?éh' @ ubAfant such
i ngredi ents enumerated above followed b | tered

ag aghepiugatqagie; aplidge rahan C@i@eﬁaémhw i épﬁ@%@lwgent such as
sﬁcqgs%ro? Qd'c@lga{rﬁgoﬁ J‘ﬁavonng agent such as peppermint, methyl salicylate, or orange
flavoring.

For administration by inhalation, the compounds may be delivered in the form of an
aerosol spray from pressured container or dispenser, which contains a suitable propellant, e.g., a
gas such as carbon dioxide, or a nebulizer.

Systemic administration may also be by transmucosal or transdermal means. For

transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated
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conpound into a sterile vehicle that may contain a
basi ¢ di spersion nmedi um and ot her ingredients. In the
weawma/1oi83st eri |l e powders for the preparati on oPCHIBE20071/@1055
i njectabl e solutions, preferred nethods of preparation
i ncl ude vacuum dryi ng and freeze-drying which yields a
powder of the conpound plus any additional desired
ingredients froma previously sterilefiltered solution
thereof. Oral conpositions may include an inert
di luent or an edible carrier. gThey may be encl osed in
gel atin capsul es or conpressed into tablets. For oral
n?a‘?zrﬂe RS iR el (BMuIdtfdR. §Q&1rHenéEPa¥1tsQ?e %“e E}fam R iR tRMrChd Linclude, for
forms to survive the stomach, urther coated or
erdiNdel forgrangmycssad adainisyraiory éettnigelm dile paligi and fefidie pad drivatives.
b SRR ITED BRPR: oo BYRERSA Py iiupposiores. For
tiansglompd a@ttlmdtmm(tnhthe xeinpowds maphdfonseldtefl mte higtiatspyadies, gels, or
Sahket éene}aﬁo%l?edim?he q,[apsul es. Oral conpositions may
also b prepare usmgaflwd carrier for use as a
nout mmpOMrrmyralsohne poapaed umdhe ifornt dfgugfositaties Gx g. i veith
sw shed and expectorated or .
cbTsPP L0 SR e B DRy Bu T SRS B0 D snyap enemas
fandédrdeeryivant materi al s rmy be included as part of
t he conposition. The tabl ills, capsul es, troches
and %%"1%|embgd1w&9t SOEPOY mfe RSV TGS At will protect Cihe
cbinf6 @ ia@hs rap elHAARRE TS @F bédys buth |a§1£ c@iﬁbﬂécﬁrele&se formulation,
bi nder. such as mcrocrystalline cellul ose,

USRI 9P GRATasTE R UK dTe Semsy BRIl e ogpoatible

pbBaleRSRay R WbBkRhRYEAY leRDvi %eaeétats, Wl afily dRilagH, ﬁbl?gl%‘dh@ acid,
Prinogel (tnm), or corn starc brii cant such

ﬁ%@@ﬂ@@plymt%@eé@fsm@ Polylgg1iF aicitht Msthefts s pr@mrﬁteﬂndélsuch formulations
wil bé el @thdle sklﬁecﬁ%&’et a?{”Ln&)sé&%% @H&&s&}ﬁa o bR2edCs

saccharin; or a flavoring agent such as pepperm nt,
Ph@ﬂhwutlsfébﬂ%%?@bl@ cagiersor ange fl avoring. For

adm ﬂlﬁagé)%tah%hagg s@(;]f’%)lr llat%%raltopgar &Qlocltj)ﬁl ?&M 1ﬁ)gosage unit form

del i ver int ?ormo an aerosol spray
fme@s&mf raénhlmmatl@l adrundprndiyspensee., "Iusagehingdoringiam ssed herein refers to

g}/swa dlSCI‘%{e upl%s e<ﬁ 4s umtgrys%(/)s%g%ais uc PT]?J%? écg‘e ttreaPed each unit
calhtslmnge pbgdeteﬁmmsdnpmnmalof ommlpmaral&@lknmkl L onlites tlEatesued therapeutic

nsnucosa transder adm ni strat e
o R o b R R B b s phahi B af T elob B2l forms
o':; ﬂleﬁﬁ\%ntﬁcﬁfrgw widi@med ?dﬁm Iﬁmtdefpamntaihehelg@aﬁmahétms of the
nown in the art, and inc or. ex e, for . . .

CPWHW@H&B%%IP%‘GW?H?%@IP%‘PF cct étee'ﬂ‘F]@‘éFﬁ%nEndBF‘f ]fém’é%“rofl&nherem in the
af R plep i idisGeraeddidend KR He\RBtmeRT FASAMEOS al

adm ni stration may be acconpli shed usi ng nasal sprays

or suppositories. For

Examples:
Example 1: Synthesis of (35,5S)-7-[3-amino-5-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-
8-methoxy-4-0x0-3-quinolinecarboxylic acid and malate salt thereof.

A. Synthesis of (3S,55)-(5-Methyl-piperidin-3-yl)-carbamic acid terr-butyl ester (8):
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transdermal adm nistration, the conmpounds may be
formul ated into ointnents, salves, gels, or creans as

w@enenaisBy known in the art. The conpounds mayPEl/sBR00051055

prepared in the formof suppositories (e.g., wth
conventional suppository bases such as cocoa butter
and other glycerides) or retention enemas for rectal
delivery. In one enbodi nent, the conmpounds are
prepared with carriers that will protect the conmpound
against rapid elimnation froggthe body, such as a
controll ed rel ease fornul ation, including inplants and
m croencapsul ated delivery systens. Bi odegradabNhes,
bloconpatlble golyners na be used, such as etHyl ene
v ny acet at' &p¥fYhnh es, pol yehycabie aci

aged poleyeyd tmest rsN éﬁﬁ’sofyfatfrt—at- COOMe
N@t ods for peeparation ofcsuch forHﬁFﬁ?hbnsag I&mbe
apﬁarent to those skilledin the art. Liposo
suspensions may al so be used as pharmaceutically
riers. It may be agvantageous to
formul ate orall or parenteral conppsitions in dosa§é ™l

unlt!foWH?For eadBBibfCakt PP st r ePrgM e uni formjty of

Sage unit dgint as usedgherein Tef aigaife
physicgl Iy di gcrete uwists suited?as unitary dosages

t to be treated, each unit containing a
predet erm ned quantity of conpound calculated to

pr oducectijse,ajegiired t herapeutic effect in association
w th a| phasgrceutical carrier. The specification for

t he dosage unit fq of the |nvent|on nay be dictated

by and may be depgnfient on hePect g cs heiHBoc
éonp undHBetd the particular apeutic éii% QE;;}
ns f 8

el t he DPMRiA atio - nizer ent G@fl.ehe art
prepar§ng such a compound fé&n"the treatnment of
ani mal s. Exanpl es: Exanple 1. Synthesis of
(3S,5S)-7-[3-am no-5-net hyl - pi peridinyl]-1-cycl opropyl
(29), 14e1di- et e tByl TBHOROX Y= A 10K Binddi Shb R 9lid marntb@iyybst& (2). A50-L
acid and nalate salt thereof. A Synthesis
rqagigr issharees] with ARGy ED(APHEZ- 42160 r%%l} He?fhaeola{%T B and cooled to 10-
1%%%1{%&&}’ th16$deRN 0.4 Bk GBS(RT is abidedNid 46266 rd¥EBRReMferiod of 65

min, with external cooling to maintain temperature at < 30°. The resulting solution is stirred at

25°C + 5°C for 1.0 hour, after which the methanol is distilled off under reduced pressure. The
resulting thick oil is azeotroped with ethyl acetate (3 x 2.5 L) to remove residual methanol. The
residue is dissolved in ethyl acetate (27.4 L), charged into a 50 L reactor, and neutralized by the
addition of triethylamine (3.6 Kg) from an addition funnel over 30 minutes. The temperature of
the neutralization is maintained below 30°C via external cooling. The resulting suspension of
triethylamine hydrochloride is removed by filtration, and the clarified mother liquor solution is
charged to a 50 L reactor, along with DMAP (0.53 Kg). Di-rert-butyl dicarbonate (8.43 Kg) is
added via hot water heated addition funnel, over a period of 30 min with external cooling to
maintain temperature at about 20-30°C. The reaction is complete after 1 hour as determined by
TLC analysis. The organic phase is washed with ice cold IN HC1 (2 x 7.5 L), saturated sodium
bicarbonate solution (1 x 7.5 L), and dried over magnesium sulfate. The mixture is filtered
through a nutsche filter and ethyl acetate is removed under reduced pressure to yield a
crystalline slurry that is triturated with MTBE (10.0 L) and filtered to afford intermediate (2) as
a white solid (5.45 Kg, 52.4%). Anal. Calcd for C;;H;7NOs: C, 54.3; H, 7.04; N, 5.76. Found:
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(25)-1-(1,
| - Di met hyl et hyl ) -5-o0xo-1, 2-pyrrolidinedi carboxylic

wa@ediodamsaet hyl ester, (2). A 50-L reactor is char/p07/051055

wi th conmpound (1) (5.50 Kg, 42.60 nol), nethanol (27

L) and cooled to 10- 15C. Thionyl chloride (10.1 1 Kg,

2.0 equiv.) is added via addition funnel over a period

of 65 mn, wth external cooling to maintain

tenperature at < 30. The resulting solution is stirred

at 250C + 5C for 1.0 hour, affer which the nethanol is

distilled off under reduced pressure. The resulting

L Bk 6K Q4 be; INS 587 eﬁfszﬁgry\Ekﬂ%a% borlc ﬁ%@ﬂl@} Mﬁ] é4z@1 15 '—ﬁwound

to rempve rési dual methanol. The residue is di ssolved

2|4‘ihlb7c4hyH NMBt(EDE1( 200 MHE): S—Wdﬂg elt= 8.h1BS Hz50DL3.7 (s, 3H), 2.58-2.50
d, heut i Y m

BT Ryt ST, Bk P o A AR B v bR g gy o

Hd nmregDAh 2%, e@pﬂ{za’ﬁuwsmhmhmmag IS;’:L‘BS Zaisom.i,27.9,21.5; Mp

mai nt ai ned bel ow 300C vi a external cooling. The

P@sul ting suspension of triethylan ne hydrochloride is

renmoved by filtration, and the clarified nother |iquor

solution is charged to a 50 L reactor, along with DVAP
(394531-Kgh-Dirmyth fleth y1)- M(dymetbylelambbmlméel(esﬂ)zow) is

glgr O%F\é c?rdgg)ghcv}ﬁfde},r m{%&lgf e%g:r d 'Atﬂ refaytgpglchargéﬁte\gﬁtlﬂlntermediate (2)

xter ing to na
(1.ehfSer 28t umel) ADMEK6.41 KgiDaB@B@deﬂSHés Re@ctm (311 Kgs 4¢dmpllet éhe

sl e bl e SR B0 or AL MR R The Brogregs of he

raltiorSi8 ntonabred b AP .oMThE £ALRMNALR1RIAb YEd-O5P((ovkr ¥n HouP during which
L), and dried over magnesium sul fate. The mixture is

tifrje| ot eecapitaterfpaurg A ha nnml@clhbelﬁ Rl @er SEnéprenniour gedtilgred fheugh a
nuglgjﬁr)e\r/fq%f %r[bﬁﬁé glro ur a e l’lllt%ﬁov é(%l F%gstgo §1¥r§5tgiol° &0 %°C to give

iﬂteﬂrrteﬁfa&d3‘,t o aaﬁﬁmeradystaﬂﬁn&fsﬂﬁdd%d(g 27.948. anahiiled &oh4,,N,0s: C,

stk 8075 Vo My £ 3 ol AN i M E P for
c@rﬁgﬂzd*%}(ﬁ@bﬂsoﬁ@@mtz@g 1603, '@ KiWR (@@549@ Mikliz) & = 7.11 ¢,
1185. Found 244.1174: 1H NMR

1@1245540@4 18l J (=l§;8. 365 337415, D53 23 (|9 Ay, 1}@ 3on &, 6}49.97-2.85

13 ( 7
(1%: 1%13,_ 1%48"2_’% 4(1%1 b'ﬂl‘:/IR%Cg)gl3lqgg7 (\hﬁblsﬁ) ,il772.1<§ Alrg&%,g,soé'_ﬁas, 90.8, 82.2,
SEBCSNWR2(0CEX 26,31 M8p YIV.NFz) d 173.3, 171.9, 149.2,
83.5, 58.8, 52.5, 31.1, 27.9, 21.5; M 70.20C.
(2S,4E)-1-(1,1-D et hyl et hyl)-4-[(di net hyl am no) net hyl
(29)63)- B¢ 10XDithetRyletpyly-4-@hdigil-dath aa-peridinediagrbkyBe B&EI-Dythethy] ester
3T b kT el S O 81 BB DS TEEARNS: 5
pBIREIRE BEkdes 0BG Avel, KSR Kglévetzwtnjoin&;)rmec-ﬁﬁl@ (P .89 Ka6.33 mol)

|s agitated and heated to 75C + 5C for at |east three
ARG IPRIOPAPRECCA AT e dBe KactioRanix@Eds pRtadInde s gty deygen

agig(#slﬁ}l]eég 51[\%5 BEAGR AR, e FQLE G LRI theaCot¥& o @Grntﬂ%erature and
filtered though a bed of Celite (0.51 Kg) in a nutsche filter to remove catalyst. The mother

liquor is evaporated under reduced pressure to give a thick oil that crystallizes on standing to
afford 4 (1.69 Kg, 100%) as a 93:7 diastereomeric mixture. A sample of product mixture is
purified by preparative HPLC to give material for analytical data. Anal. Calcd for C1,H;9NOs:
C, 56.0; H, 7.44; N, 5.44. Found C, 55.8; H, 7.31; N, 5.44; MS (ESI") Expected for C;;H;oNOs,
[M+H] 258.1342. Found 258.1321; 'H NMR (CDCls, 499.8 MHz) § = 4.44 (m, 1H), 3.72 (s,
3H), 2.60-2.48 (m, 2H), 1.59-1.54 (m, 11), 1.43 (s, 9H), 1.20 (d, j = 6.8 Hz,3H); *C NMR
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time a precipitate forns. The mxture is held at 0C+
50C for one hour and filtered though a nutsche filter

w@e@7ihs3pr oduct dried in a vacuum oven for atPCEERNIBAF1055

hours at 300C + 5C to give internediate (3) as a white
crystalline solid (6.93 Kg, 77.9%. Anal. Calcd for
G 4H22N2O6: C, 56.4; H, 7.43; N, 9.39. Found C, 56.4;
H 7.32; N, 9.48; HRVMS (ESI+) Expected for C 4H22N205,
[ MtH 299. 1607. Found 299. 1613; 1H NVR (CDC 3, 499.8
MHz) d = 7.11 (s, IH), 4.54 (gdd, IH = 10.8, 3.6),
3.74 (s, 3H), 3.28-3.19 (m IH), 3.00 (s, 6H),

H);+ ( : 3 ol
GREp BEPYD B hTs 091( 3 8 3AE MLEHER 4287 v
882°Q, 42.0, 28. 1 26. 3. I\/p 127. 9C.
(28,48)-I-(I,I-Di nmet hyl et hyl ) - 4- net hyl - 5- oxo-1, 2-pyrro
I i di nedi carboxylic acid-2-nmethyl ester (4). A

(193 9ak!pardly B uth @ox fiRaGi1 Gr méBylHHue/ - @ebamit Reidid g Rster (5). A
gnd charged wi th ESCAT 142 S%M)al | adi_ um

wd
S o (B aAC NG SEg ] (A 52 T e hate eyl (822 Ke)
ahd VBB G480 K33 TRk du@ts b %d%@@&ilecftg% & K90 and BRlium

reaction mxture is agitated under a 45-pSi hydrogen
barohpdpskad .86 K, As0mphs aﬂgedwmmaﬁmempé‘a@tas Ghmainiedn fiegctios

%2‘% n, t?rg %e(%%t _te 90&) o‘g [{&&?{LH rllﬁéfuerﬁ% e is f)ﬁ e%%g glﬂﬁeglggcu%n mixture

icwiraleyl ¢ 10°Thes mninb eilciuingti@iride ﬂih@&hﬁﬁtﬂl 65 &q) isndéyd portion wise at a
reduced pressure to give a thick oil that crystallizes
St TteNen ARGIONDS O AOMAINKIN A TepdioREMPEYYRy 0h0°G 9% Cy The reaction is

LU, o
aﬁb\?&# wgnﬂﬂ% %(f’gp_aﬁr@g{;}'v\glre orﬁﬁ%@r@d%éf? Vteécpi'rr?g %g?&dg[g"? DR ulsSit 20°C +
5% alyd nemaion dkatoaled AnalC +GalCcide-tdd 218 TRH (NDK ) (S,ad&l. 40  rate to
H, 7.44; N, 5.44. F C 8, H .7.31; 4
i TR SR CR A S804 Shea e o scparac.

T%@ ﬁ)v&:’e% %eo&é‘ﬁh%@gﬁcm 1§rezr%]9&}2 8r HMT%_B)C%OS 1sich5 fétflw(tﬁna deblls saturated

sq_d11413 b(czrbogq.tg (1516 e Qver fvfe mingteg /ﬁ.@tagp')\ i s@p’eq\‘Wp@D@bag;es to
é-g%?atg M&Zdwd aguebl® pifase @pﬁz—- %-) is dhbved. PR Bactotfs é‘harg’éa'\édl
7.5 29.8 279, 16 27 Np 89.9C
rr(ags%ssg} suliglery drikd pnd dgitaied feney lrestH) Imiuteret iy milurey$ filiered though
agﬂecfdl%ﬂa? (ﬁ{d%nslgh'{l eg t?ezl{lferﬁl)pgf%%ur%? ﬁ%r&'&ﬁe?@g&l& (5)?1 80 Kg,

ar ge I nterne
6é%€soAuatleC:é¢d1ﬁ9m6h1H(zﬁ~I(22C}@6 Hathth: IWB!EO(HmanBIJ R H'I%@ N, 5.96;

F@%N?Igom% ﬁd%e(?%] @gbe 9124?@% @\%’ﬂlf% 441904 gigulgrr’féﬂ"fﬁ%fﬁgklm (CDCL,
SPOMHABS- 6B+ @S/ £8.9mad, nHaNH),resat, IJO:nS 8 eSI’ﬂJHE af IN@I(H{CI@{OEI) 4,34
efferves&@nce i S ob The

433 5 Tt TS Dt ouEs B5 o b0 1h sl S (& i 05. 53 1
Nt ge ] hyidiat = (@265 19) 1H§CMHQH§,|3QHS (ﬂdl,ge—— Al2, 6.2 Hz,
l%, NHCHCHHOMH), 3.12 (dd, J = 10.6, 7.1 Hz , 1H, CH;CHCHHOH), 1.53-1.50 (m, 1H,
CH;CHCHHOH), 1.35 (s, 9H, O(CHs)3, 1.30 (ddd, J = 13.9, 10.2, 3.7 Hz, 1H, NHCHCHHCH),
1.14 (ddd, J = 13.6, 10.2, 3.4 Hz, 1H, NHCHCHHCH), 0.80 (d, J = 6.6 Hz, 3H, CHy); °C NMR

(CDCls, 125.7 MHz) & 156.1, 77.9, 50.8, 65.1, 67.6, 65.1, 35.6, 32.8, 29.0, 17.1. Mp 92.1°C.

(25,45)-Methanesulfonic acid 2-fert-butoxycarbonylamino-5-methanesulfonyloxy-4-methyl-
pentyl ester (6). A 50 L reactor is charged with a solution of intermediate (5) (5.1 Kg) in
isopropyl acetate (i-PrOAc) 11.8 Kg followed by a rinse with an additional 7.9 Kg i-PrOAc. The
reaction is cooled to 15°C + 5°C and triethylamine (TEA) (7.8 Kg) is added while maintaining



10

15

20

25

30

slow rate over an hour so as to maintain a reaction
tenperature of 100C + 5C. The reaction is allowed to
woromii@e3L00C + 5C over one hour and agitat ed POF/IB207/051055
addi tional 12 hours at 200C + 5C. The reaction is
cooled to -5C 5C, ice-cold 2N HO (26.9 Kg) is added
at a rate to nmaintain a reaction tenperature of 00C +
5C. Agitation is stopped to allow phases to separate.
The | ower aqueous phase (pH = 1) is renoved. The
reactor is charged with aqueoys saturated sodi um
bi carbonate (15.6 Kg) over five mnutes. Agitation is
st @P@ﬁlgelﬁﬁr@ Ithow.Rbas ﬁﬁth%@co%ﬁ:@% et s B%d'n%ﬁ%heﬁ%ﬁ@ ‘éﬁlonde
phase I's renoved. The reactor 1s charged vt
(Magh s 6 fig) surdalie tl(ezea‘stlmggoham v mpindginihg theget tﬁl@@ﬁg@ture The
18] DU ol My Mo URG nloRinkibl FETEHEAGHANA AU BGACme reaction
condense uced pres ure
ig qtteecrhwé (dy ategd@ﬁpn Qﬂa BOwrddey] aq&a@,@s bicartmhate @ahtunh athd the@eﬂﬂltmg

156:13%'\% or%?(ﬁ‘icspﬁg%e 1S \pﬁ%d ?Eéfs’\lsvelgxw@lcctogcgf‘qg?d aqu E%%tk&ﬁnne solution,

cpNtabfheoRSHC1 ydEion Falhsht2B4d 403ys blddridiiRe @@ﬁl@)lﬁ andiﬂilﬁtlly saturated

agu@hﬁ_gnne sﬂu?w_é%&'gf_gﬁs ghalt_s% %Clzfleflt H't?c'}édS r?s cogé@tr'a_i%d 1nI \i_alcuo below

SQ@QSKCHJIQMQIKB’ lélﬁrd&luflf@ coptainidgHnteMdide (63 is2Btduedd, The slurry is used
= 10.2, 5.8 Hz ,

C}rqqe ?ﬁ@wt10113w1ilg)|9€%16therfﬁara§t6rlz?tlole 2 Hz, IH

NHCHCHHOH) , 3.12 (dd, = 10.6, 7.1 Hz , IH,

(%W ‘5 r%étg%-lgi-}épgigin( g]yl._) Ic;?galgi_gg@g;rt%{)yyes]@ ?75)| (IqSSO L reactor is
CNE%:@@_}M angof héa %Q{%lanrmel 3[11@ arealQr %az%gﬂt tb'%ﬁ"d b’ﬁd a solution of
igtepefte (§ @ 27Kg,)|.13§ Qdilrllgtgopgyethme @Mgdlg 1 kg 1sladdgl7t06he reactor while
n@aént%mn%g tfﬁnpega%mg Of £ d)+ 5%/ A:l?ter é@np(}gte dddition of this solution, the reaction

Sy - Met'hanesul foniT acid
ipstifred Bt BUE dxdyC derboreydl davm endmpeitdiedfes elnfdetipn by Y14~ ordt.C. The

ré’a'cf%&ﬂ‘s }é!)ol&ft%%lb &) te é&r&gd?/?%h%@ le)ﬁE‘(‘ E%&&ﬁ&e}‘f"bg Pothy

Ution of i nternedrate n i soprop
caqetaive ufider P&@Am) Thd reBiddgisfdbicdwed 1by Ke ofi 138e(viv) ethyhn

SELAL SRR ey PR bR le AR PI0 AR OF Rt Seons

pmtasduﬁn naboag solunigh. hA tlspitasﬂ: atiyercat mhtzﬁnede]Jen s@amg OT'hd Isottom
th | ed C d neth
SBHb Te F RREa Y (s B R R 00 0 b P BAL Bl Phase

cSIDch:HI a@d hou rfdreomaﬂnmﬂi@l mmtﬂa&te fromtadtligone eatddtiéns. Theisolated

ction.is sti redfor w _hours an
i ‘ﬂﬁ@&s? BrEXBget Wppee e peih @Hé@%w(s’g Ip& Mygﬁ@wea&etﬁg?ﬂlexanes

sbin@orB dabinttin@toffbirfngSBié bRk GviRQHS Md orBA@HHAGN Ak combined organic
solution and the resulting isolated organic phase is

CHERHAI® S leEsd inet Py EvPEB el vLie epaoved under vacuum until an

ol1y k1Y tamiRe T8OtddduOR th&Pud ridfe es:-dide p?e%lafﬁl{/@éhromatography to
col d saturated aqueous bi carbonate sol ution, and

affpyglgiurified mtogmediatg (7) as an oil.

(3S,55)-(5-Methyl-piperidin-3-yl)-carbamic acid terf-butyl ester (8). A 40 L pressure vessel is
charged with 0.6 Kg 50% wet, solid palladium on carbon (E101, 10 wt. %) under flow of
nitrogen. A solution of 3.2 Kg intermediate (7) in 13.7 Kg of absolute ethanol is then charged to
the reactor under nitrogen. The reactor is purged with nitrogen and is then pressurized with
hydrogen at 45 psi. The reaction is then heated to 45°C while maintaining a hydrogen pressure

of 45 psi. The reaction is monitored by TLC or LC until complete. The reaction is cooled to
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aqueous brine solution. The organi c phase is dried,
filtered, and concentrated in vacuo bel ow 55C + 5C

waieao7iii@3sol id / liquid slurry containing i nt ePOEB207051055

(6) is obtained. The slurry is used crude in
subsequent reaction wthout further characterization.
(3S,59)- (I -Benzyl -5-net hyl - pi peridin-3-yl)-carbamc
acid tert-buty\ ester (7). A50 L reactor is charged
with 9.1 Kg of neat benzylam ne. The reactor is
brought to 550C and a solutiofof internediate (6)
(8.2 Kg) in 1,2-dinethoxyethane (DVE) (14.1 Kg) is

aﬁlgg:ﬁgteﬁéﬁelﬁﬁ?e (léﬁ&f dd Mééd%vlffprh@ ogéh nflfégeaétdr %&R@rﬁ@&rh‘ fiftered through
of 600 C. After conplete addition of this

adafl of Cdie andibe yodidearie oiashied vathi 2§ K Oé@bsel@@@than@d]ﬁ%ﬁiltrate s
RPN, O TR0 ERTRLE! G EYDyy Bro
uaﬂMWd@kHB)VﬂgiRﬂ@ﬁkaﬁme7ﬂéﬂDWe®hﬁymn@tawwnewﬁpbﬂasmwn 0.12; 'H

NS Ao e AP Bk & s Sade bR nOath L K8 . 277

(MBigusit, aggilatmm;gm%d huid1ih, Ko @f /=20%0{2M 1), 28e88S(m, 2H), 1.54 (br
pot assi um carbonate solution. Atrip hasrg m xture is

Solﬂ)ai A& BdbA-28dt k) (mdH), PHe @o&%érﬁ?aéﬂéo US NHREE Mélz, CDCLy) §
h P
SR SR eSO SuEDREE 1% SRR IR RS v,
mnth extracts from additional extractlons The
ated IS extract aj
1% SIJS 052} Ho re%g?? Tlgg}ro(Se gh%ggf—%—?? ace %%99 prdnolir 1ne!§—carboxyhc
asidl(1)i on, each time conmbining the extracts with

original organi c phase. The conbi ned, organic extracgs
are t rianst erred int 5 rotar eva or and solv
Th% restdue 1's the a%rﬁ@eymv|a Iﬁrgé s¢al.e ;
preparative chromatography to afford purlfled
internediate (7) as an oil. 0% N (2.2 )
(3S,5S) - (5- Met hyl - piperidin 3-yl)-carbamc achd@wm\mmmweﬁh
tert-butyl ester A 40 L pressure vesseled

char ged mﬁtﬁﬁb Kg 5 /mwg d? pal | adPum on car hon
(ElA, 10 w J%I aﬁd r flow ca(ng\ﬁ%fgen %o S Of £

3.2 Kg it gr dl fe (%kmwn 13.%,.Kg"of abselut e ane

i's then chagggm“m”mthe reactqgmgggegenltrogen Thre x=rom
reactor is purged with nitrogen and is then Carred on as mixure i tolvens
pressurrzed“yn h.hydrogen at 45 psi. The reaction is

t hen hedfed 0| 45C whil e mai nt ai ni ng a hydrogen

pressure > of 45 psi. The reaction s fonitored by TLC

or LC until Let €. 18 e oh4 cool ed toanbi ent

t enper at uk nt ed, o Lh ni trogen. The

react or conPEﬁts are filte eg‘V R a bed of Celite

and the solids are washed | of absol ute

ethanol. The filtrate is concentrated by rotary
evapor ati on under vacuum unt kshoaiw@axy solid is

obtained to afford

Intermediate (12): A reactor is charged with a solution of intermediate (11) (1.2 Kg, 7.7 mol,

OMe

1.0 eq) in anhydrous toluene (12 L) followed by ethylene glycol (1.8 L, 15.7 mol, 4.2 eq) and
solid p-toluenesulfonic acid (120 g, 10 wt. %). The reaction mixture is stirred at ambient
temperature for at least 30 minutes and then heated to reflux, collecting the water/toluene
azeotrope in a Dean Stark type trap apparatus until the reaction is complete as determined by
TLC analysis (15% EtOAc/Hexanes v/v). Upon completion, the reaction is cooled to ambient

temperature and poured into an aqueous solution of sodium bicarbonate (6 1.). The organic
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internediate (8): TLC R (Silica F254, 70:30 v/v ethyl
acet at e- hexanes, KM1O4 stain) = 0.12; 1H NWR (300 MHz,
weDor3)osa4 5. 31 (br s, IH), 3.80-3.68 (m |H), PCPB2a/051055
7=11.4 Hz, IH), 2.77 (AB quart, 7AB=12.0 Hz, Dv=50.2
Hz, 2H), 2.19 (t, 7=10.7 Hz, IH, 1.82-1.68 (m 2H),
1.54 (br s, IH, 1.43 (s, 9H), 1.25-1.15 (m IH), 0.83
(d, 7=6.6 Hz, 3H); 13C NWR (75 MHz, CDC 3) d 155. 3,
78.9, 54.3, 50.8, 45.3, 37.9, 28.4, 27.1, 19.2; M5
(ESI+) mlz 215 (M+H), 429 (2MpH). B. Synthesis of
| - Cycl opropyl - 7-fl uor o- 8- net hoxy- 4- oxo- |, 4-di hydr o- qui
618 re NRas3 vl B b BGheh Gil)aturRed EHd‘?Jn'irBféthB&té sbfkion s 1),
reactor is charged wth a solution of Internediate
distillyd yate2 e, Lyam! sapratediaqoeqsy pripg(6a byl aganiq phlasevies removed and

d&fl:%oxl'e% i\/}gg ?edbyndeetvgl?/dagcgcg%rg# %g‘flwgg gre§s(§ﬁ'e tf%@"@?d 1H%b‘nedlate (12) as

anpil (B4 KeThege )r Em:mat@nalm wed mahiw fgther pla‘dlcamoranbukemuent reaction

S&}gn’perature for at least 30 mnutes and then heated to
Tlux, collecti ng the water/tol uene azeotrope in a

Dean Stark type trap apparatus until the reaction is

PR SRR BB BRI R APl 43 g . 60 mon

1C(D@1|) athnhgdrandak @ty dlo@RRer a1y Akl @betypiciiie 2. fMLio héanes, 2.6 L, 6.6

ueou n. of di um bi.car bonat e

g]ah? tl%%dlﬂé% i‘s(hg ‘éfﬁ\(i?a@alr“@ﬁ’é% lsé%pe\ﬁ?é‘é‘ﬁé*a%%ht)ﬁt the addition. The
&t i@ b @ekdsoicunsiine AbBQN at0eC S/l tinlediy1{Paté- 0.9 O] 758 tnbi 8d eq) is
water (2 x 6 L and saturated aqueous brine

aqged 1y Fhﬁé?\‘l"“é“ep leamsjpiainng bR iSEPRAH PERFIOY 0° %@reactwn mixture

if diirfe8 TG Gt 1eANAnENRP A at)@udﬁmgﬁﬁplé@qy@&&nﬂ[e@%?%@ dn@lysis (30%
afford internediate (12) as an oil (1. ‘F

Hiadefiernes yvydberapptiaadtivamisdshailype r30f’ ¢ é&f? fshc %I/C?ﬁd G L) is added
sﬁ)Wi’f Q%Hﬁ @&mﬁl@t@%ﬁﬂlg&l %Ja?e??s adh&f- @%‘EQJ) e Gedettd andAhe mixture is

react |scare with a sol ion of internediate
a[lqwyd to guklggyarg. t@aln’@pr}t tamjeerasery whele ativipgl peamight. Organic solvent is

: 1L i P A . .
LA GG LA 2 R o
repivluk és avdedd-aivniungs bh@v&elt(élmemcai(l% bydrbgeopgitveige (9.A&, 1.0 eq) slowly
ﬁ IIclibleIlt ?empi%-agl%e WA Gt (I)IPn%éaltr(?c’] d 6(? (é(%n(ijm[ [ SQ%herjgla te I‘%?.C%IO& 1339t1rred for
aekq)st bshaua dea:lnmmttdm@emtu«e untﬂ cuinplee amdetatrmnerd wmgrihe 5%

ure, at_ or bel ow - ction mxture .is
gD P i Bl g ot oot CAGDE T L Bip Juenehea
vas (BeAdartn e 609 Yiqddos aﬂainysﬂslﬂﬁ(eae%l&t QAo! H&xranaﬁe M/)ed to ensure
The reactign is vvar htIgto-SOOC and

C C
adepayive gerpyidy E?S‘&H%P&d 466%09 1s agbieddypt atdiion é%]N (@) (1.2L).
TWekREtidnSis AeERAGG Oh&hydroll Qs feﬁ&ldheﬁ&irﬁpl’éle ANgbedrRthe@b¥X TUC®T NMR

IS
analysis. The resulting solids are collected by suction filtration to afford intermediate (13) as a

yellow solid (1.0 Kg, 79%).

Intermediate (14): A reactor is charged with intermediate (13) (0.53 Kg, 3.0 mol, 1.0 eq) and
dissolved in dry toluene (2.7 Kg, 3.1 L.). To this solution is added dimethylsulfate (0.49 Kg, 3.9
mol, 1.30 eq) followed by solid potassium carbonate (0.58 Kg, 4.2 mol, 1.4 eq). The reaction
mixture is heated to reflux and held for at least 1 hour until complete as determined by HPLC.
During this time, vigorous gas evolution is observed. The reaction is then cooled to ambient
temperature and diluted with distilled water (3.2 L) along with 30% NaOH (aq) (0.13 Kg, 0.33

eq). The aqueous phase is separated and the remaining toluene phase is extracted twice more
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allowed to quickly warmto anbient tenperature while
stirring overnight. Organic solvent is renoved from

wWo b@7nemes i on by distillation under reduced prRCHIB207I51055
450C. To the reaction residue is added 3-4 vol unes of
water (6 L) and 30% hydrogen peroxide (0.7 L, 1.0 eq)
slowy at anbient tenperature with cooling provided to
control the exotherm The reaction is stirred for at
| east an hour at anbient tenperature until conplete as
determ ned by TLC (15% Et OAc/ IHexanes v/v). The
reaction mxture is cooled to 0-5 0C and excess
RGB! BXiEE whiSr Q%@&ﬁﬁm‘éﬁ W‘thtsb% ﬁﬁﬁll Edq?(b of K& @%33&1%1 ‘%&H&zmg the
sodium bi sulfite solution . The mxture is tested
aflegophphapecagh ﬁ@gaThe\pégq@éxm?rcrélaﬁees enceniratpdtbh elistillaftomiip macuo (<
1%1? m%ﬁf q{a{ g)%nff:}sfelgt rcu lll%nt I F&?%&Nﬂlﬁ% 0 51%2)% sgag%g%'e)d The resulting
SD]StlQlDlﬁpb(ﬁtcéthlledﬂat enrened, blyeclfdeCfooquaNl\and yalld/lsy P, haed carried

r%%Pth i e?c’(to slttfgjglﬁt SX{“% sl(lsl:l_\%;%ﬁougfu?tyler &uﬁicﬁlonf(tlhl%gr%t%:tabﬁag ’for
117[&%ed1ater(ﬂ€)ramﬂ1eat@5((Kg)) A reactor is charged with
internediate (13) (0.53 Kg, 3.0 nol, 1.0 eq) and

di ssolved in dry toluene (2.7 Kg, 3.1 L). To this
Iﬁi@ﬂnlbtliaﬂi’(lﬁaib)adﬂﬁdctdﬂ 1|§relﬁalngddsmthf a8 Bg (D1 49altgdrods Sluwnt along with

ST R B0 S, oL MRt (8,58 o

ntiRufest hdired angs K§|7d2 mer, Qafteq} @@tﬁplcﬂrbb@w asWRd fehctiof Pﬁi’it&fe@s heated to
s determ ned ]{% HPLC. Vi gor ous

a
9@\%?@? il §AUL & selyden %Btem‘ffﬁléat‘? @4}:&1&&«» @ plyehe fé%Fhéd’“tV&PUS step is
28018 fHe S RABEHBIUh Sin@lRh tL:M%&QtuYM drodt s5id I8d WAL can be

2 alongvvlthSO% OH (aq) (0.13 Kg, 0.33 eq).
gfmw By disgHdisien i Aftes spyaplate addibom ﬂteﬁéacﬂéli*rﬁlsﬁ}”f?fbf()f at least 30

I

d\;g%%f&%@f&ﬁﬁ&%@&%g@ﬁ%@%ﬁ%@ %mﬁg'seygkﬁ‘ c&hoﬁéddnkglg mixture is
Cgol%toeaq)blent empviahge aldaliligd eobd Optia®eqeehsuliune acidhes Kg, 3.9 mol,

&;g%% a&%%ﬁ H]EJE@Q g% §rg ggéé‘\ge)e(cﬂhat eFage % (5% 1%%4 J’qﬁédug BndsPis

r@mwénft‘heatre@inmg b@rme pb@le it qoowntrstedwhvaeme&1 O(T hbar) at approximately
4@%231'}(& Ian cségtlra%e to u}f;neasr(]) 1%n ?ﬁdagfngve%ggﬁe egulttlr? ng())?urtl%}:l 1 Cf%bled to
aﬁxbremteﬁhpémtutermd mambd ﬁdr@prdltcm the lmextsyeptlme]s Isﬁlthﬂstshﬁt]nbut further
further purificati the r et

rpitfe b aPeech A0 B A e R Rt LR e ac o

(15a b): Areactor is charged with 1.8 Kg (2 1 L)
t ol uene al on h sodi um hydri de
(gt (16t 50 T6h; AuSa060 iteSOR SR oh TS Hed ) (085
K L3.0 ]}Q)l LhiggegMnbMER: firém aRGREIdR sBP. Hbthe eado®then 2ddkd

eq) di et hyl carbonate as the reaction mxture is heated

dirgclpdpemyvide-dimppirceah O K- iformelf 1P rtdernddhf ratudiing pghution is
htatdd @ r&fx thipdrRlié@06s. {¢500). e 10 ¥biAMSsoWe@P(nhcthanol from reaction) is

allowed to distill off while the temperature is maintained at > 90°C. Heating is continued for at

least 1 hour or until complete as determined by HPL.C analysis. Upon completion, the reaction
containing the mixture of intermediate (16a,b), is cooled to ambient temperature and toluene (1.8
Kg, 2.1 L) along with cyclopropylamine (0.21 Kg, 3.6 mol, 1.2 eq) are added to the reaction.
The reaction is stirred at ambient temperature for at least 30 minutes until complete as
determined by HPL.C. Upon completion, the reaction is diluted with 10 wt. % aqueous sulfuric
acid (2.9 Kg, 3.0 mol, 1.0 eq) with agitation, and the phases are then allowed to separate. The

aqueous phase is removed and the organic phase is concentrated under reduced pressure (<100
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added to the reaction while maintaining a tenperature
of 900C 50C. Gas evolution can be observed during

wo boog/1aad ti on. After conplete addition, the rPReDIB2067/051055

is stirred for at least 30 mnutes or until conplete

as determ ned by HPLC anal ysis. Upon conpl etion, the

m xture is cooled to anbient tenperature and dil uted

with 10 wt. % aqueous sul furic acid (3.8 Kg, 3.9 nol,

1.3 eq) with agitation. The phases are allowed to
separate and the |ower aqueoug;phase is renoved. The
remai ni ng organi c phase is concentrated in vacuo (<100
n@f‘ﬁra} aﬁioﬁﬁﬁ’t@@&b@%& b¥itR8f WAL he BesGONEERETALSHs achieved, the
tol'uene solution 1s” achieved. The resulting solution
splgtieros cedded to aarbmnéﬁqmp@r@w}tﬁe&@ttm telugprosobion cerdaifige Wgrngixture of
ol IRE R T ERuk b DU ARG M B IR rurter
pedbetibh (th@sfcmeldylel@f@Snt&g)edlatedﬂ@rm@huateé {116Kgh;

17a,b): A reactor is charged wwth a solution of
internmedi ate (15a,b) (0.85 Kg, -3.0 nol, -1.0 eg) in
Ittednweine (i oM teaetopis ehdrgadsvigt @glutibo of the nrigtactdintérmetlfaen(17a,b)

i met far i de- di hyl t al .54 Kg, 4.5
For RE B L PR bEeb T T e R Mot R Nealea ' o
b[s&ﬁhidbhytsﬂmplﬁétaﬁlweé{o 6t 82; 120mol Q)0 eq bed dhewaasudmas hdared to reflux

sol vent ( m reaction) is al

(SRR S Rai et Ht D e el et e ssseBnesd by e

ahﬁydaé MShok SorGRAE | aataaaiusm a@budt 8ANIO- ﬁlsnﬁmah%ﬂ}umétbnnde (0.18 Kg,
ete as determ ned HPLC anaI%S|s

Oc"o%lr @B raHS dded (g Bagran e S RPRGIet pa URPR EURRleti, the reaction i

cbALEIRIWALPRC ABBreBic 3(5156:11@ RGL6HAnAFRERBEd e (@08 Bbar) at
and tol uene é along with

. )
apprexigpredpifl” QSWﬁlestl leﬁozlpnr(ba pracipitaigyis formed. Ehg)reagtien iygaeled to
ahl‘Bleiilht% EJ@I%I’& A4 theTﬂ}&lﬁlﬁ?egltsbf?& ohSisSihikd Bf g.lCﬁBn ﬂfmh&{]&nd washed

nperature for at [east 30 m nutes un onpl ete as
Vd@tde%wﬁﬁwdtebvvlwm@ L.3Jpolnx ¢.8ip| Breisold IStdhéd W@éf@td igieringliate (18) as

a%détlétsgl?d (W %g(gl 9% ’y\@m’lhﬁ/ fELN Hsed l&l{hﬂgﬂ fﬁ]ﬁl?ecf Eﬁnf(c%tlgn fﬁQhe next

agitation ases
r¢daeon sdd. oned to separate The aqueous phase is reaned
and the organi c phase is concentrated under reduced
pressure (<100nbar) at approxi mately 400C by
Iaesiddlaleat )0 M reéddtenis thegdesiilr eild coroedibedt 8)a0 76 g, ~2.5 mol, ~1.0
iS.CO

chi eye the so 0 ie
BN T Al AT A R R AR VRS
hidinet I 42fd (10t ne%ioa)t €hd rrJ;:anl,oh)mmarheqablro?gd td &ﬂu@feﬂlpbﬂture (76-
ext in the synthesis t hout fur
8@%%&% Bh %@Fﬁ%%mr Gt Gieamer Hagpoephaous #dd g hocomes
hét@@e&bus’iﬂﬁél Hﬁ—‘;@ure 1slhe$te5@9 reflh iR BieAL fhéurd d:Bhtil Sdmplete as
reactor i s char a solution of the m xture of

dptetraiperblli Hrle al(aiy?g% <E>§% (EtQAqf Hegpnes 9vp Upep yoraplctippihe sraction is

cb&OIBPRIAE u-rﬁC ah@ tlk@?ec(ﬁt@&ﬁ Q('Shd iS 1s@ﬂ€i:@qi)y Iﬂltgﬁ'oﬁ bnd washed with distilled
trimethylsilyl)acétam de nmol , 1.

wated (b HEgy @g@'fvp Py ¢thangbdt % eég)t the @qglptggk solid is dried to affor 1ntermed1ate
(19) as a white solid (0.65 Kg, ~95%). 'H NMR (CDCls, 300 MHz) § (ppm): 14.58 (s, 1H), 8.9

(s, LH), 8.25 (m, 1H), 7.35 (m, 1), 4.35 (m, 1H), 4.08 (s, 3H), 1.3 (m, 2H), 1.1 (m, 2H). “F
NMR (CDCl; + CFCls, 292 MHz) & (ppm): -119. HPLC: 99.5% by area.

C. Synthesis of borone ester chelate of 1-Cyclopropyl-7-fluoro-8-methoxy-4-oxo-1,4-dihydro-

quinoline-3-carboxylic acid (20):



10

15

20

tenperature (-105-1 15 0C) for at least 30 m nutes or
until conplete as determ ned by HPLC anal ysis. |If not
weorpheses an additi onal anount of PCT/IB2007/051055
N, O bis(trinethylsilyl)acetam de (0.18 Kg, 0.9 nol,
0.3 eq) is added to the reaction to achieve
conpl etion. Upon conpletion, the reaction is cooled to
bel ow 400C and organi c solvent is renoved under
reduced pressure (<100 nbar) at approxi mately 400C by
distillation until a precipitage is forned. The
reaction is cooled to anbi ent tenperature and the
precipitated solids are isolated by suction fIACbr@IcI on
and washed w t h.. desjcobh ecHeater twice (1 x 1. %HLO 1 x
0.9 L). The solidus, giied to afford internedi dte(18)
as a whigte solid (0.76 Kg. 82% . The ngteri | s used
Wi t hout Tﬁrtherb purifigcation in the next peagthon
step. Internediate MA reactor is charge@M (th

solid internediate é?.(% 76iugh -2.5 mol, -170 eq)
at anbi ent tenperat fo]l owed by ethanol (5.2 Kg,
6.8 L) and 32 wt. %a hydrochloric acid (1.1 Kg,

10 nol). The reac rought to reflux
tenperature (76- %ﬁ%ﬂg Héﬁét%eghy{/\%egh time the mxture
first becones honngeneous and | ater becones

het er ogeneous. The mi xture is heated at refl ux for at
| east 5 hours or until conplete as determ ned. by

AT S B PRG0S M S T Yl aceti

a&ﬁ"{lgtl i Oy rﬁol? oRl ﬁgtlct :th?@ﬁe (P62 ﬁnmltrﬁ(ﬁ) AhE %s@l‘tlhghl%gure is heated to
solid is isolated [trati on and washed

reffustenpesyuigApret leagt, 27hOK@) Thegricife sonsgntetrh eendid to $0°C aqgthe solid 7-

ﬂﬂgﬁ)qhﬁglloﬁé 'fc‘fjd ﬁ%lnhgdlétg' (1%?)“@#% f% 5qfnf1(ﬁf 19 a&ld@:ﬁ% {ﬁ%%a@&(ﬁl mixture. The
19) as a white solid . 65 , -959% . 1H NWR (CDd 3,

r@@t@rqvp-zgaudhe(a@gm refley teBgefagure forpt le@t @ hfuys. RepfjtionPrgpBesg pp monitored

bg E&PLC an %{hﬁﬁ‘ ’[2115\])'}9115;&13%% %Rg@a( 86@1?){1%1&1%% é@c agg%olﬁhz %458155‘ is added

t(( gnpme)aptlenl Tﬁe rekiRlo@:is @ﬁh&%blyd ar BAC a3 reBytnit Hmsihgl emHier (19 L) is added

t‘f L on t10n IIllX re [}et%r g 8POOUt Bre né)ft?‘ltloo)? of gle djroduict Ihe mhxtu e 1s then cooled to
201G ﬁl&i—tht.%smrpbn&mw 1i9ds aclaatd bR (Bl)tramon The liso@inel, solids are then washed with
te But t her 20-50 0C,_ filter [ tor. i
Ray B e ERED EPB (53 e g b ok S ey B produet
yebild eHehige fot infergtagt ado) ac@isiréacasd @ 86891 Ramah4dn™pI3DsaNd022.3,

c anhy L, 171 nol). The sultin

d
i urel AL Bab Sorpam 1T st TG, SR D5 2 g 995807,

SBOHI R4 0THES 4. qamzl ©@DAQROENIE,) a(ﬁmgoglzqqs t10n) 400G @@Qn 1H), 7.54 (t,
the solid 7- fluoroquinolone acid intermediate (19

JE14 12, W), 45843 1Hg 4ddded).- ¥e ttBab#i-bAs mxdtlx é34 1.29 (m,
Qﬁla].eTLC (Whatman MKC18F Silica, 60A, 200 um), Mobile Phase: 1:1 (v/v) CH3CN : 0.5N

NaCl (aq), UV (254/366 nm) visualization; R=0.4-0.5.

D. Coupling of 1-Cyclopropyl-7-fluoro-8-methoxy-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid (20) to (3S, 55)-(5-Methyl-piperidin-3-yl)-carbamic acid tert-butyl ester (8), and synthesis
of malate salt of (35,55)-7-[3-amino-5-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-8-

methoxy-4-oxo-3-quinolinecarboxylic acid (25):



m xture is again heated to reflux tenperature for at
| east 6 hours. Reaction progress is nonitored by HPLC
w@pe7MMR34 The m xture i s cool ed to approxi mat ePQT/EEX0E/051055
and toluene (45 L) is added to the reaction. The
reaction is further cooled to 500C and
ferf-butylmethyl ether (19 L) is added to the reaction
m xture to bring about precipitation of the product.
The m xture is then cooled to 200C and the solid
product 19 is isolated by filfjgation. The isolated
solids are then washed with ferf-butyl nethyl ether (26
L) prierotosdrying in asvacuum oven at 400C (50 torr).
The ey el d obt & MBS int msdl ate ( O P
t hi ction is 86.4% 2Raman (cm 1) : e

293008\ 1709. 2, 1620. 8, 1548 5 44 é”tﬂ Not Isolated
1368. 3, 133825, 120715 ™¢E5%3" 6539, 70“”62552 8,

384.0, 305.8. NWVR (CDA 3, 300 MHz) (pﬂm 9.22 (s,

IH, 8.38-8.33 (m IH, 7.54 (t, /=9.8 Hz, Ia-I)SONNaOH (aq) / CH,Cly

4. 38-4. 35 (m | H) 4. 13 (S 3H) 2.04 (S 6 -, PH adjustment to 6-8, extract

1421 8 1.34-1.29 (m 2Hf TLC (W
| I| i é’%\ 6qA50Ng(Qgg . J,\@QLI e Phase
£ : N atl Wgtlsolated

Xtratl, pH adjus 22

Rf O 4 O Dz_ Coup Ing O
I-Q/clop yI 7-fl uoro- 8- met hoxy- 4- oxo- |, MFdlhydro- ui

nol i ne- 3-carboxylic acid (20) to (3S,

5S) -, (Hs.Met Myl - pi peridin-3-yl)-carbanmic acid tert-buty\

est er ?(83 angd osyatdesi s of mal ate salt of

(3S, 5&))1\}\;(@ alq no- 5- et hyl - pi peri dinyl]-1-cycl opropyl

-1, 4-di hydpo- 8- t hoxy- 4- 0x053- qui nol i necar boxylic

acid (25):Not Isolated tyile Triethylamne 50 C
3d/9€ZH2>€|422686X¢N filter Areactor is

charged with solid | atez-(20) (4.4 Kg, 10.9

nol) followed by dil utmeon WIth5FEP sol yti on, of

triethylamne (TEA) (2.1 L, 14.8 nmof)Tald piperidine

side chain internediate (8) (2.1 Kg, 9.8 nol) in
acetonitrile (33.5 L, 15.7 L/Kg) at room tenperature.

The resulting m xture is warned to approxi mately 500C
Aunhétbr is el@egddavithi slijl htgeddie® r(m]) €1.¢ KgRERE tnoD) Molprw@d bg Siffution with a

st ahetheuint HER 3 0 YGRS 0B Sk KBl rsdiie ) 2.1
Kand, 8rnﬁﬂplhlaefﬂoﬂi@ilél(f$8.5ll§ 15 8 duKgtht tedndempensiurm tdk YesORink mixture is

by distillation of
warmed to approximately 50°C until reaction is judged complete. Reaction progress is

N

monitored by HPLC or reverse phase TLLC. When complete, the reaction is cooled to
approximately 35°C and reaction volume is reduced to approximately half by distillation of
acetonitrile under vacuum between 0-400 torr. The reactor is then charged with 28.2 Kg of 3.0N
NaOH (aq) solution and the temperature is raised to approximately 40°C. Distillation under
vacuum is continued between 1-4 hours or until no further distillates are observed. The reaction
is then cooled to room temperature and the hydrolysis reaction is monitored by HPLC or reverse
phase TLC. Upon completion, the reaction mixture is neutralized to a pH of between 6-8 by
adding ~4-5 Kg of glacial acetic acid. The reactor is then charged with 12.7 Kg (9.6 L) of
dichloromethane as an extraction solvent, the mixture is agitated, phases are allowed to separate,
and the organic dichloromethane phase is removed. The extraction process is repeated two
additional times using 12.7 Kg (9.6 L) of dichloromethane, collecting the lower, organic phase

each time. The aqueous phase is discarded and the organic extracts are combined in a single
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acetonitrile under vacuum between 0-400 torr. The

reactor is then charged with 28.2 Kg of 3.0N NaCH (aq)
wa@loatliess4 and the tenperature is raised to PCT/IB2007/051055

approxi mately 400C. Distillation under vacuumis

conti nued between 1-4 hours or until no further

distillates are observed. The reaction is then cool ed

to roomtenperature and the hydrolysis reaction is

noni tored by HPLC or reverse phase TLC. Upon

conpl etion, the reaction m xtoge is neutralized to a

pH of between 6-8 by adding -4-5 Kg of glacial acetic
r@a%iog Thy?@acfo? BGkQs a{ré héa'ﬂa%QO @W aglg%é/ve&cl’t‘loﬂ- %OInggshléguc@d {1))

di chl oronet hane as an extraction solvent, t
amrmlam@ly @eé@lffoatdédllatwhﬁl@srew@ igthprovhaked Wlt@ézﬁézrléﬁ @ON HCl (aq)

saifod, BR (QHAARLE i S FiQNE g:gne g{?\cg@o%g 5 bﬁov&e‘agprva‘? ?east"iﬁ%ours to

extraction process’Is repeat I'tion
pagiinge B2c depkge(t®n Geakcorob odiwtilteresvaohamenitesi] be HtPiL@g)r reverse

phas%(;lj L. Whie egrrgﬁlgtlec Qt‘rijlosnels ggo'%u% I eq%n%l -Iil G h%%g‘ %8 ﬁoxg%)atg %‘eparate

€ organi ¢ ex
Tae siwegl cegapagihage. is ?ﬂrr&)veceamtsetrasmenﬂ&n’e&ct(ﬁnsethheata@dd twixh 12.7 Kg

4 th ti
SR o bRy ERC R Ry SBRA P IEHER rRatyappape rgatioved
td fephrachatdgrdorgartihdi2RloRdniéthafie f¥sdISreri@@l. Bﬁlobgami@n:xtrﬁdﬂs%are

ature is adjusted to 350C, and agitati
C%@E‘gﬁé argded. a'gﬁﬁmaipén%wgustp@asﬁé? ?11‘?"? %{;% kg distilled water

afle e @ém&at@e iy eRed ﬂo@ﬁp&ﬁnﬁ&ﬂi}umoCTDﬁtlHﬁ@ﬁhhdHﬂ vh&um (100-400 torr) is
moni tored by HPLC or reverse phase TLC, Wen

lete,
PRGTISE {OTIONS B BEU IR BT RO pRASISY. RPN Dy ton i then

allRsSERAAt@n 7801 LaNEIbou s LBRE 6f Pbﬁ%dfﬁ(aﬁﬁs‘%ﬁiﬁ%ﬂ Wﬁﬂg keeping the
set aside. The reactor is then charged wth

(qrapegatyry opthe agtitndtednedhan Ehcaisaginn ésqopiae 19 ﬁthr:\mi v@rwempltated
sHIR o :2%:&1‘ f& a{ I%as'?gﬁ bk gﬂor t8 Q@(ﬁﬁ% tl?é'lﬁlxﬁlnl: Q)Vi%gmftéfnperature The solids

separ ate, and the organi c or onet hane p ase |I's
arcaipadatediby Stivsomnlilgramercand wtashkedttwicamathdoilg pertorsr distilled water. The

s%l%cﬁ%?e&gﬁg for aI't] Felagég%blﬂjs %h%gcqlt%ﬁ gﬁctl @Q@?’o@ ah §dcﬁlﬂl(£nldf ?Zdho\eﬁrs dlﬂ a

i st wat er " an erature is rai
comveaippr @xn pELSECYTHEQOE! addiestd for Lattd:rundlamd%%) m/ammample is 3.2 Kg

(’%2 Aiga%totr?ﬁrqcrh)ar e? Wp tﬁr fZg[gg soqld uil:{erme a%q%g)eﬁs_ffd (a?e so}qu are suspended in

or omet romt I eac
26 Skt ofD3% Shanbes sablrpmsT(etﬂle lr@ctbetswmmd&ed&- BK$ ofisilidd,L.-malic acid

FRet diapabtidenr PretPabnbidlreierbl) dfetin et B3 L adsea

t¢ A eda@h urkil & e@hpaete ts@utiﬁﬂgia@ﬁuized bRl (2 Bgiophdtivhied cls@ddalis added.
0..coolin

re aged for at pri.or
ﬁ?ﬁa&‘i“@ PSS AESE ‘ﬁ%&”ﬁga? ot t?ﬁ%hl%l Cﬁaa@c%tfoé‘ ?%‘Eﬂdé? ay ¢ and held
o1 eH6d boA 1dabd 2 Hodksl 0 AN @Irymmamntuv\b&ar Wh Feadtich nlﬁ@ture is further
portions of distilled water. The solids _are dried f

09?164 ©@ast 1o the sppendsr selids greripUMehPisUChNilfrgions fhe Solids are then
“a@lﬁ@dtwl@lr@é K&E2or 084 $hanbl Ad qgswﬁ)g L 1% PU&ENs @'Ith 3RA6n quaevacuum

achi eved for internedi ate in this ex

g sqjldg aghqnAggher dpied @RcqoBYecian evea ﬁ@r@@ logsttl hgurp a@{gv:p C to afford 3.1
Klsggdf (e UGBS 36%). (R #18, 3dd8via?) § PEmPr §58HSP§N989 (4, 7=0.0
Hz, 1H), 7.05 (d, J/=9.0 Hz, 1H), 4.23-4.18 (m, 1H), 4.10-3.89 (m, 1H), 3.66 (br s, 1H), 3.58 (s,
3H), 3.45 (d, J=9.0 Hz, 1H), 3.34 (d, /=9.3 Hz, 1H), 3.16 (d, J=12.9 Hz, 1H), 2.65 (dd, J=16.1,
4.1 Hz, 1H), 2.64-2.53 (m, 1H), 2.46 (dd, J=16.1, 8.0 Hz, 1H), 2.06 (br s, 1H), 1.87 (d, /=14.4
Hz, 1H), 1.58-1.45 (m, 1H), 1.15-0.95 (m, 2H), 0.91 (d, J/=6.3 Hz, 3H), 0.85-0.78 (m, 2H). TLC
(Whatman MKC18F Silica, 60A, 200 um), Mobile Phase: 1:1 (v/v) CH3CN : 0.5N Na(Cl (aq),
UV (254/366 nm) visualization. HPLC: Mobile Phase H,O with 0.1% formic acid/Acetonitrile
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25.6 Kg of 95% et hanol as solvent. To the reactor is
then added 1.1 Kg of solid D, L-malic acid (24), and
w0 b@7/rosB4ure i s heated to refl ux tenperature (PEDE2007/051055

Distilled water (-5.7 L) is added to the reaction

until a conplete solution is achieved and 0.2 Kg of
activated charcoal is added. The reaction mxture is
passed through a filter to achieve clarification,

cool ed to 450C and held for a period of at |least 2

hours to allow crystallizatiop to occur. The reaction

m xture is further cooled to 50C and the suspended

wildld. % féHnke Ac%cp gﬁhf%ﬁt é?b{tlo%%m S%‘% ﬁ}s(b/i?(frﬁ'id :R{h to D&, ﬁ@/fo%c acid,
are then washe . % et hanol and dri ed

Zpthﬁx §B Cehsmnyx hung omlumn B@I&:Npo%%@lw Laemmn rafh @0 min run

AL b 500 BRSNS i

USﬁtZ H)Qﬁ@%ilﬁalt(esf(@zl?r MWMBMWRS(PDDBM%%WganerW@ Gl322A S/N

JE@,%{SY%)% apf%%e %-éen%l%n tlfnﬁ)%o telinbed?}_%(g9 ml%ﬁ r&ﬁl a r%y%mate retention

tipderfosintethf)diat@ (268 1(1 , mid Hypprd&indde (edantlbﬂrﬁm@ fdddntednid)ljate3 2By 16.3 min;

aﬁpgr’f.aéllrn%% rgt.e!igqqzt{m}_e? % Fflteél'r%%citgtﬁ (@%rﬁg m%pﬁr@i%%t% '(regegnti%g gihle for
interh@zdihte (83)08.6anind dfproxidnddbre(ddtiostimée Fy cothp@iad (T6): §.6hdn. 4

Hz, IH), 1.58-1.45 (m IH), 1.15-0.95 (m 2H), 0.91

(d, /=6.3 Hz, 3H), 0.85-0.78 (m 2H). TLC (What man
EMﬁﬁﬂl%E Brdph&don @ﬂfﬁﬁlt ag@@leﬂ'ﬁlon dohickenihase: 1:1 (v/ V)

CH3CN : 0.5N Nad (aq (254/ 366 nm) visualizati
HPLCA s% BiTped 1pﬂq§)émp@@ W()t IHg of oy, Gagsy ni e isolated salt forms are evaluated

bR OINIR AGE QR faﬁdlizs?s\/\ﬂrtitD@A LRiH 0% Mg cacrabie 10e8Gib8hysical and
elution with 88% H2q /formic acid to 20% t~"Q/form c

chemigal chyppensicm tgesg s Ysohanildles makte spiymayNgovide a balance
bERre! éesﬁrgcﬁsol&nlﬁ rg‘ta(bmt? ah@k&e o?@ol%&h " Qdchﬁ(ms usefot %am salts may
Det ect of GI314A S/ N JP72003849, Quat Punp
h@rmmhlr@mnﬂgx@moﬁmr mhtr@alaa@n@fatq\mdemalawmmay BVOMde

I 3
e R PR P S o PR L Y oy g
hirilrated & ovely pedviderbettemtatamadiste aﬁal)soludrsta@er yeahdllip e w12 @) greater ease
f?i atIOIllg.JSgaO@ lee%)lﬂ% r(gues fcgr%{:senga{:ylregl anc a%Jaretn[ SOllu%ﬁlq}/ Cg CIhSSOﬁltIOIl rate.
Tihng, eremedatatats (()EQ))mpdlBIdZ eRthibit ce&ppr amixzarn@ee, mththnig thenase of isolation,
time for interne
bt e For e Shblitin (g SRens BRI Spd B pLogmutaion.
Preparation of Salt and evaluation of salt forns A
salt screen is perforned on 100 ng of free base . The
isolated salt fornms are eval uated by NVR, el enental
anal ysis, TG DTA, XRD, & HPLC. Table 1 describes
physi cal and chem cal characteristics of these salt
forms. As shown, the nalate salts nmay provide a
bal ance between desired solubility, stability, and
ease of isolation. In addition, use of malate salts
may



help with chiral purification. Further, D, L-nmalate,

D-nmal ate or L-nmalate salt may provide differing
wa@odwani@ges dependi ng upon the nature of the chCT/E2007/051055

inmpurity to be renoved. Thezhydrated forns may provide

better water npoisture and solid-state stability as

wel | as greater ease of isolation. Use of the

anhydrous fornms nay enhance apparent solubility and

di ssolution rate. Thus, the malate salts of Conpound I

exhi bit certain advantages, including the ease of

i sol ation, reduced hygroscopicity, greater solubility

in water, greater stability, and ease of

formul ation. Table 1 K* K*Exanple 3 : Preparation of

D, L-rmal ate hem -hydrate salt df conmpound I [A kﬁ
Synt hesi s off D, L-Eralgat ¢ sa|lt of2 compound | |E{GnEiEke
base:| Ten grans of |7 eezbasg df? cofpoiad | |&né|and
equi al ent ¢& D, L e i ¢.Sac|d dArce heated in |T05| &S pf
95% et hanol |go refl|&x (app[oxilmat ely [F8O) . |E|EY&ed| L
wat er| i s addged Mi@@mi‘éngﬁ%@ ttRe t®@ er|& & &| Bear
78C. |Stirring anddeati Bgs 3 Zont il gue 8§§tim.ﬁge.a
conplletgl y dFssol vHE Addpreand vaterSmay |BeSadded to
ensurie gonpllgt& disol yEi s Je $6l urEch i|€| €08l
sl owly Eat | gagt |2 |b@S)=1d ¥ |gom|Genperat e SwiI L
stirring to|Engti|d|& GFSEaEI3|&E|8n. |AfS anZofl 7|8
waxy mrass—(or—a phase other—thanthemthydrate)
precilpitates, the solutionl/is |reheated to di gsolve|the
preci pié%e conpl }|ed y |@nd| i s |cooll&d rm% ql owl| y
Crystlal.gime |sol i dE|& e [Ehensfill ten&d apdswdshed wWith a
smal | vBl@me_of 953t hdno| 2 The ¢EystAIS gre dried at
anbi ént Zpressur e, F|Gom| enper at ur ¢ jat | & Pellati
huni di ty ®f |25% -| 715b&1z Bl = lyst 3l i zatTon of
exi st|i ng Zrallat e s%t%ofﬁcor@@rgj IS T r%grarrs of
D, L-ral &te salt ofcleconpBunBIES heat €d § 13(105| . pf
95% gt hardl |Fo refd|dx (&ppl2oéE|Bat efy 8¢ =|Filf {een| mL
of water—sratdded—whiterarntarnng—tpre—terperature
neaf=|78C. Stirring [and|heating is|continued unfil the
sal t |i s.conpl etelly |di ssol ved. |Addi|tiopal water |nhy| be
added t%<§nsure conpl ette d| ssalautijon. | The golfution|is
cool ed Blawly (at| |least abput |E hours)5to room
tenper &€ uf e (Bhi | e St i riEng|Zo g Eat =
cryst aléigatgon. t%iran i | y=or ¥ mpssz (qr |a|phase
ot her| than h&n - hydZat ¥ pleci | takes|=the sl Yitjoh is
rehedted to|dissof Ve The pfecijpitate conpletely and is
cool ed gore|sl owl 5| Crystal£ine solidsgare |t hen
fil tereg anci'gmshaj%t'ﬁ a|3nyl | \gl urig of 99U <|wo
ethanol 2 Thescrysfgis Sape dgi ed atlSantEent (& &38UEE,
room|t €égper afure G, &%r'éj arive hunrkdi 1y, of |Z5% 3|3
2 kS B2 ZR OIB OIES S B Z|IS[ 2|3
0 o g2 |2 828 |& Z|Z|Z|2
>\‘ 1 8
% P é > g
55 122 2 .k
FE |22 |alv = |o |7 |= |23
3 QL O
. 2 )
é%"‘%% s 3 % % g % ol 8
SIEISIEE 5 | 12| 3 EEEE
SR 55|52 |7 |52 (28 |Z53E
»a 2 3EE [0 £ |2 /0T =|=[2|O
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75% RH. Exanple 4. Preparation of D-nmal ate hydrate

salt of compound I A Synthesis of D-nalate salt of
wa@orpouwsds | from free base: Ten grans of free bEE®8B2007/051055

conmpound | and one equivalent of D-malic acid are

heated in 75 nL of 95% et hanol to refl ux

(approximately 78C). Twenty-five nL water is added

whil e maintaining the tenperature near 78C. Stirring

and heating is continued until the conpletely

di ssol ved. Additional water may be added to ensure

conpl ete di ssolution. The solution is cooled slowy

ok 628kp AU DL HALA RS IRR, G YT &ulRher ST ng

to Initiate crystallization f an oily or waxy mass
A-ovyngeghakle.Lonileie selhelrronpdvnst léyom frebase] lign igeamsiod free base of

célggﬁﬁglgqqn& Ghé gilqﬁ%?llel\{t%& ys aF F %1@ hrte&fll%ﬁ ddS: 191%% ?ﬁ (l)fy)Sa/n(ghdn%l to reflux

nor e I ne so ar e
(dppraxemedyd ﬁ‘tﬂi)mﬁs“tweldnw wdteras gltad Whkomaimginofg 195 %nperature near 78°C.
S?hpn%nat%d hea:[llﬁg tlsccro}{fc' Ili %ld zmt?le a%dormi}) eq%latd Cquede '&ddglgg/ﬂ u% a}lay be added
tdkhsBre CGanRteaildsD]nadm OFheabluexn fstcbdiigd D&)WBII (attleassahd)urs)fto room

I
t?rgprgﬁaglgf g/&nl? ﬁtlrrfgg Fﬁ%mg@tegg@tag— %\%IOIIF %%01Lyeqr MY mnPs (or a phase other
tl(aap;pmohydmts)qiryc@&@)s thd vehiion-i§ fetieatdd o dfssored @e piesipagte espletely

ntaining the te atu ar. 78C. Stirrin
B Cﬂ%ln?mﬁbe VY RO DA e T (Db B Qe Ty volume

oflD$% etnvgsl. Tﬂéj&?’hhl@ arRldriv@h@mbigy plesuad eteh &mp&a@wa@a relative
ete_dissolution. The sol ut| on is cooled slowy

cong
h(llé‘;g)"lyé%%?%:% AGBIS) to roomtenperature while stirring

B er&ﬂhlhka%ﬂbﬁ ofENSn@ Inlal ASLal QN corh]gouﬁflll Ofich Yor s OM@XY-niB8Ssalt of
(or a phase other than hydrate) precipitates,, the

caypernidd i hiegted gh Higtrald of & 7 pbausil weﬂ%(appreémmeﬂsaf SeC) Fifteen mL of
vﬁm Rh&l %hl@qalhémﬁ%ochcegmg% ﬁresﬁegw] Q‘C gl%ﬁl% ahd | h@ﬁng is continued

solids are then | ter ed washed with a sma
upiol therealtas cagsstely despdved. Trditionglovaiiranayrbe adddddel emlre complete

' ¢

dﬁsgh?n{lt? ky TRE ?&E@(g% 15 c%%ﬁﬁ% l(gatst]"%g%t%t hotr zﬁala@glinl\{%n er?ture while
stiermmg It(amelatqmiymlbzaobn clé am oilpnak Waxé\ maSy(mt h @Bass othfr than hemi-hydrate)
prefc{"p?tates ¢ soiuttlo? 18 re 8ltlo Qlfsolve éhoe O%re(n%l?alte & %let-li Cng AFed more
slowial Cigstaitine scﬂlkle aﬂeel&tlefdtererd and wmlhed)f)vnﬁ 5%11611 halmmle of 5% ethanol.

ef | ux r 78C). Twenty-five

R B Bl AR RS Th P rpral ey § ol g or 25 -
TSt RmI ng and heat [ ng is continued until the conpletely

di ssol ved. Additional water may be added to ensure
conpl ete dissolution. The solution is cooled slowy

Hxahpk @2 PteparalOM61S)-ntalud B@te salt of compound I

A. Synthesis of D-malate salt of compound I from free base: Ten grams of free base of
compound I and one equivalent of D-malic acid are heated in 75 mL of 95% ethanol to reflux
(approximately 78°C). Twenty-five mL water is added while maintaining the temperature near
78°C. Stirring and heating is continued until the completely dissolved. Additional water may be
added to ensure complete dissolution. The solution is cooled slowly (at least 3 hours) to room
temperature while stirring to initiate crystallization. If an oily or waxy mass (or a phase other
than hydrate), the solution is reheated to dissolve the precipitate completely and is cooled more
slowly. Crystalline solids are then filtered and washed with a small volume of 95% ethanol.

The crystals are dried at ambient pressure, room temperature at a relative humidity of 25% -

75% RH.
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tenperature while stirring to initiate

crystallization. If an oily or waxy mass (or a phase
wordenigsian hydrate) precipitates, the sol uti oPCT/E2007/051055

reheated to dissolve the precipitate conpletely and is

cooled nore slowy. Crystalline solids are then

filtered and washed with a small vol une of 95%

et hanol . The crystals are dried at anbient pressure,

roomtenperature at a relative humdity of 25%- 75%

RH. B. Crystallization of exisiing L-nmalate salt of

compound | : Ten grams of L-malate salt of conmpound
H, SCrg]ﬁgﬁl%oh Al géstﬁ%@fnal%é%l@%f@ﬁ@ouﬁ@[ ek {lglldfﬁs of D-malate salt of
(appr oxi nat el Twenty-five of water is added

combB s e H] Tt oY rmpenclieEun 6aproRRBIISTF i Rgenty-fve il
PRI FALARIE UL MIEA, S OTRELE
cemnphémeﬂdwsgbhwbm@wmbmh®0§®ﬂuﬁﬂ@nomﬁwawoheﬁb@aiwwy)mmmﬁ
{)1%}316 edt{fl %})1%113 onlg ?ll’il%:fséll fll 0, 15 ::38(% S% é?ttléj F 3 M\(@urs)%o oolnlrtgrlllgquﬁure while
s(lxmng &® mha&ecrymdhhez"aubm alffi amnyidh @tveaxy pntass:(iop B pbetse sthet than hydrate)

ion.is.reh rem@ ﬁzlaﬁglscooledmore

SRSty S et Ee HeiREE OF alai R
skolly. dSryataking fiids filelthedrfddredndd washe d/ltWIatshlaH VSl[IHlle |0f 95% ethanol.
olune of(ﬁg?bet anol The crystals are dri
ﬁﬁ’iyétﬁls aps Qried @f gnbigny (BFﬁSi“é‘hﬁ tetperagye 4 arr%lf“é‘ffﬁ 1\}18“‘1“3’ of 25% -
7Bummi ty of 25% - 75% RH. Exanple 6 : Preparation of
D-mal at e anhydrate salt of conmpound |I 280 ngy of

D-nalate hem -hydrate salt of conpound | is heated in
le & VrepRUMANRIL -hDad @ &;ateld@@&h n@pd stirring is
co inued until the salt is conp tely di ssol ved. The

A5 obyithedip of lsmakpdsali|of eeterPupd I Bew| freg baskt Yen gamppinfree base of
ct)ﬁﬂ&ﬁlﬁqtahﬁ &e@qhﬁml@ﬁt‘ JrfiL Iﬁglc(afcﬂkafr@lgea@d i SaRt @@%teth%nol to reflux

hours to cool). The crystals are filtered and dried
(appeeemaiely (7$°(Ai W@gteﬁwp urlgeateins pddst exdile nhantaaing the ¢mpsmature near

7%‘;%;%#%1?% Qll(’irhie Qﬁtlpgqnquéd% 98@3 ete ka@d 7Add1t10 a water may be

on of E-mal'ate anh rat mpoun
a2@d tﬂgnsmemwh@te@ hedutiby.dFlet sehrsnah ts ooble¢ dnwwadleast B Qours) to room

eat 2.1l met hanol..to 7
ter{lpersﬁure évhél? %tlr(r:lg [ 1n1t1at CHISF H zattl qu aI} ?1 Iosr wgég‘giassdmf a phase other

tichindg dravee preciphaess Clielsb]lumin is sehahtbdweatissblve dreqirecv;&llage cSinplAytej/y and is
t oon1 er.at u The so] ution is. st
e LB BT CRMHhER o pEhih kB Sl P Gpnapygtume or 05
e@@hdll TACcrySale W@RIPEd hethbint Presiuye, Riohl ©@@&ratue 4t AGIAE/e humidity of
jd crystallization to protect material from
Jp%bgﬁn during the crystallization and isol ation

B t@9asllizdneaBPe:EstBg 1.-Milak ¥8est @hpbhiRl IPOLYHRMPBS] -malate salt of
compound [ is heated in 75 mL of 95% ethanol to reflux (approximately 78°C). Twenty-five mL
of water is added while maintaining the temperature near 78°C. Stirring and heating is
continued until the salt is completely dissolved. Additional water may be added to ensure
complete dissolution. The solution is cooled slowly (at least 3 hours) to room temperature while
stirring to initiate crystallization. If an oily or waxy mass (or a phase other than hydrate)
precipitates, the solution is reheated to dissolve the precipitate completely and is cooled more
slowly. Crystalline solids are then filtered and washed with a small volume of 95% ethanol.

The crystals are dried at ambient pressure, room temperature at a relative humidity of 25% -

75% RH.
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Vari ous pol ynorphs that may be obtained using the
nmet hods descri bed above nay be further characterized
waigionglashe t echni ques descri bed bel ow. WAt er CPOL/EBWOT/E1055

determ ned by Thernogravinetric Analysis (TG. A
Perkin-Elmer TGA-7 is used to generate water assays.
Sanples (5-12 ng) are run under dry nitrogen in open

al um num sanpl e pans at a scan rate of 5C/ m nute.

Mbi sture contents observed for the hem hydrate and
hydrates, as received, rangespirom1.5%to 3.0%

Hydrat es and hem hydrates nay be dried to | ower water

EGKQIH Rt ﬁre?é}gudﬁWDSFnhiae qﬁ){(ﬁ’&t@ki‘t JfQ@mE&ﬁHtIr oscopy and
signatures of the y hydrated material s.

I\/bl sE8ft mg ebRtretitts hghistsidvastisaftord corhpouad hisdeateémn ¥ mhgagmethanol to
&, | MSi St ..
T e AR BERAC o nd LT B P R RE M Shion i

thegiafigwed BreodetowDb m@omxmgemiurﬁa fwithctiomet(eking ThleasDEBO03 hours to

eﬂ%&gfs?a‘iis]ﬁ%(tﬁ Herfd alnd(2 dri¢ él% r%@l? dl’?l ré%errl%%g bﬁfoteﬁp the samcple from

npogurt idomngstea iying\peocd et ect or (PSD) Cu K radiation

(=1.5418 A) is used to obtain powder patterns. A dual

foil, nickel filter is placed in the receiving path of

Hxhlﬁp]X7R&yé§arhtﬂ)nrcEMﬂalbhﬁhy}ﬂrabe $adif adthpound WAt erial i s

noun d anal yzed on a_front e_hol de

Scané Oalin%Iﬂ fi(Ei Pg%lih%f’é? salifl CP‘EB‘@}’éﬁgfs ang ;Frgi %‘Ltdﬁ%’fnéthan"l to
784C. &{&uﬂg?ar&l SR af€cdnBhudd.udti BB ds ccﬁﬁ@et@ltyelﬁssowed The solution is
Sol i d-state Nucl ear neti ¢ Resonance (S

alppgdgiceol vapy sloydy & TQP‘@%‘?%%%tHréd Thnsojutigg %{Weéé‘@” cgfsngsgl period
hiMQYR RAGHK QB ESr IRMHRIRA Eh Wapdadd itk GiMYen RS BB& id

uspl \rf]%I ng at 5 kHz. rThe 75. 4 I\/Hz15 1?3C S|loect ra are © MoTe TP

ChEEdizdEd WPEtect matcErldsu palergdiy dtringriharyitallizige and isolation stages.
spi nning (CP/MAS) TGSS (Total Suppression of Spinning

E§Lﬂ§1@gng}lalyggpg”hgﬁ?gmmmg sanpl es are not ground but

packe I rectl nmm silicon nitride rotors.
| nf r Xpeebs (pDR)noapm |thes gy bT plsaigethysi eshamethadradeyaribdd byove may be

ek {:ha% inzéde&sh‘[é tﬂéjt%f@?&‘%sgde%c%&%@ﬂw': T5-3000 FTIR

spectrome eansplitter. Sixteen
back $fasudntemds &ampined by a"hana)gmvmtﬁum My sisail’ Ge. aAlPerkin Elmer

) —mISleSﬁé toggg\é\ead%{t% %{E&)‘ gsrsa rSe g.m%b)ltﬁls ?ﬂ;lQ j;B% Iburnl u&l?gr I%P]I ro%en in open
ah@enim ézenpge pank huogcah tabmffse@/nﬂﬁlﬁ@ 1350 vvaven unbers,

0ol Lo, 13505450 ey eDIRet ) 421 00,8, S80S o

1IB%X 009 Higdrakee aftLhdniimnglragandy beldid bﬁl@Kf@f \Ohtélﬂboﬁféﬂt@ @nd may still
are obtai ned using the correspondi ng KBr discs

N e e OBE SERB P e EA R £t &Yﬁwed%raéﬂ ‘Moisture
8y ShsSrved for the anhydrates ranged from none detected to 1.0%

X-ray Diffraction analysis: X-ray powder diffraction is performed on the samples using
a Bruker D5000 X-Ray diffractometer. The D5000 is equipped with a 2.2 kW Cu anode X-ray
tube, an Anton Parr TTK-1 low temperature stage, and high speed position sensitive detector
(PSD). Cu K radiation (=1.5418 A) is used to obtain powder patterns. A dual foil, nickel filter
is placed in the receiving path of the X-Rays to remove the K B-radiation. Material is mounted
and analyzed on a front loading sample holder. Scans are performed over the range of 3.5-40 2
theta, at a 0.02 step size for 0.2 seconds per step.

Solid-state Nuclear Magnetic Resonance (SSNMR) analysis: All data are recorded on a

Varian 300 Unity Inova spectrometer equipped with a 7 mm CPMAS probe spinning at 5 kHz.
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Exanple 9 : Characteristics of various salt forns
Mal ate salts of

w(@' 24038184 no- 5S- met hyl - pi peri di nyl]-1-cycl opr opgT/AB208#a$1055

i hydr o- 8- et hoxy- 4- oxo- 3- qui nol i necar boxylic acid nmay
be fornmed and isol ated under practical manufacturing
conditions. Use of the chiral malate for salt
formation (as the racemc nmx or the chirally pure
forms) may in some instances assist with chiral
purification of 7-[3S-am no-5&et hyl -

pi peridinyl]-1-cycl opropyl -1, 4-di hydr o- 8- net hoxy- 4- oxo

Tha7514INNG) i3@%?&'ﬁ§ QVrbd FdRGhif the,é\;sm?s ﬁlﬁé§t1ontrﬂfg1c”ﬁ4gﬁ:t spinning
salts are soluble to sparingly soluble in water "(per

(CHMASS TohEY (kb pawicessig8ogufinmig $idePandired peipingi The samples are not
| drated forns
ggeo?(%? E?L?Jap eﬁ%ﬁ&t{iﬂhtosﬁrﬁlg l[ 051){ mtlﬁr %otla}/s

ase s ity ative humdities up to
75% Indtagedi (TR analysisli The samph:e ausundyizeldjoy dyliamlceshappe using a BioRad

F%‘sr bb g@ll{rg}egt?oqﬁ%ear%thvd }nl *tiﬁnu gglxte%r% a%p%rﬂun ranfl 8ample scans

I'es € sane
afecobignedrfer e&hlowtmm@atm mvemmﬂfrmresdﬂumcm aﬂampkgmm @naﬁuﬁ Inyxing about

onvert to.the corres n r

1Rl et AR AR b Gk rRbuek SR 85 yavgpumbers,
nQjoN e URRD- 450Td7zﬁzef5drﬁbd:@si) usifg i @gatd Mertdd,ahd mklat 'Bhe samples may not be
hem - hydrate is.definitivel nfirnmed singl e . .
gEqpd P% T IIpEe Wg F@d%?lfl%age}%ﬁw gl%ﬁ ﬂ?ﬁqlﬂg{é’é’flg %P% argf)bttaﬁ?%“smg the
cOBEPOMI 0K & bcS fOf witivPthBBIuBEMa@HIOE safrifvihe & B@nple analysis.
5S-net hyl - pi peridinyl]-1-cycl opropyl -1, 4-di hydr o- 8- net
hoxy- 4- oxo- 3- qui nol i necar boxyl i ¢ acid, one nol ecul e of

HamBlk 06 CR&h FerisQB MR QG Whierddhs L- mal i ¢ acid and one
nol ecul e of water. The water hydration is of a channe

nat uMalaieslis of i Sramiseie-medhi-atreadingd- L waelepropdrisdedihydro-8-
rf{Mtﬁon nel@t. %ﬁndm&a%o&yh&c{%%f e 1%)&9&194119 @'ih%dLunH@J fi&ical

drate sal ound | ate drate and
m_a.nwﬁ{:tgtl@ ¢pditiane Ip‘ﬁgy)f He chisaldidlape fog galaﬁogdat@g (as the racemic mix or the

r.vst '
LA 385,00 LRSS PSRBT g
ngchydkpiperidieylf- ﬂl@y@pﬂerMiH&t éthHmS-myU@a{téépxd hqulwalileparbcﬁxyhc acid.
hyat".jc:lalg::s,T ttl?eg%lz?rlgt\gm E % ;s%leu%? © Igga{‘]n%e ullégeﬁl \\}Vél!%ﬁé\%]r tgw US Pharmacopoeia
QB)dBﬁthadnﬁ aad ébghﬂﬁaﬁaeordﬂd Cﬂ.en'ﬁ@ﬂ ahlah@n Aye hatrated adrins eﬂﬁblt phase

er for drates has.been .
SRR it Rorbifles b 14 TR el BT & FRat15 of §FRmic vapor
sGpned ab@ody @b vouadic hmity aiartber fiaics. | OnP@AL befidSst methods the
Isolatégn of the anhydrates often results in an Qi

aplydrale, Lorms prg R e ie Pk P RO e japd gpoglageugly icgpvegito H%Hffespondmg
h§@afed CEmAIRA expie aMGiHRE. €S produce

D,L-malate hemi-hydrate salt of compound I

The structure for the D,L.-malate hemi-hydrate is definitively confirmed by single crystal
X-ray diffraction. The smallest unit of this moiety consists of two molecules of 7-[3S-amino-
5S-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-8-methoxy-4-0x0-3-quinolinecarboxylic
acid, one molecule of D-malic acid, one molecule of L-malic acid and one molecule of water.
The water hydration is of a channel nature resulting in some variation of water content with

relative humidity.
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powder patterns that are consistent with
nano-crystalline material. The resulting X-ray

waledonass4 on patterns have very | ow signal andPCT/IB2007/051055

i rresol vabl e peaks. The nano-crystalline, high surface
area anhydrates convert to the correspondi ng hydrate
forms upon exposure to humdity. Except as otherw se
noted, all armounts including quantities, percentages,
portions, and proportions, are understood to be

nodi fied by the word "about", »>and anounts are not
intended to indicate significant digits Except as

Iﬁn'&ﬁfe"ﬂyﬁﬁterhfﬁh%dmaltaﬁ&‘i{&%%é Shiest coﬁlpouncﬁln and "the"
nmean "one or nore | docunents cited in the

Det aPtMalapddisratpariddnMafalq Hedrita i toF sraddy eolajed ag erydglding solids
ff?)?r[ &(%IG(J)LE SO 8MR rs?stte%% %%Ec%'sﬁuﬁé’olit%ﬁ ?&ﬁﬁgseuse LPge %h%ﬁ'y QL acid. Like
of any

ocunent 1s not to be construed as an sl on
thehldd-Mulatedlepriihgdrager the wiatehn of lpsipiot apmatshebgpehesmbiike with water

carﬂ IﬁnE)IPgVOhat E?pekget%t e]?).(r::ner&tal’tl %Evmc?p)y meani ng or

ron o i'S Wt ten docunent
conflicts with any neanlng or definition of the term

P By R L C PR Bl SR PAS < e Tien

docuneititer sdial df dgamaydiatedMs beensslite€ wltatryentiadiomantidetkize to

t he esent vent i have bee [l us rat d
g&‘éﬁgf&? F“Eg guality 5}\/66 F‘&to‘”tfé‘o’bB%ﬂeHﬁs ?Stok?“f)’i’m 8 ‘%thfaéed oftf fefts in an
ofllok whk afat My @S (a0l beitCARNGES 0B Rigdh RBrlict beat Tmhmmes produce
be made wi t hout departing fromthe spirit and scope of

PPNASTIPR VRt R gqnsivigniy Wil n o staing Aisaial o he swfiing -2y
dihecRAPERIR G aérg%\@!;lgna@ e hAnseSeand B didd. &%témﬁ@ high
e

that are within t scope of this invention. CLA
Syghase afeq aphysragsgoneert tq the,s;owgqu@@ngl@[d{(at@forms upon exposure to humidity.

f |354ﬁ§t%eﬁ7 as[o%le%ms@ﬁotéd qﬁ*aﬂ%hnt?in@ﬁﬁﬂng lqRafhikiad, B&x&h&eg ABons, and

. ydro-~ et hoxy”- oxo- S- qui nol't necar boxyl ic
pepodions arcAindeiisigpé tostel modalecsidrydhagondg aledugli, andianiwinistard rpt gtended to

uPcf?flaY%??iMaﬁtcﬁ%Ht conprising fromO0%to 5% water, by

Tate salt according to claim 2, wher e
t her Exgegpt fsratmerdiBe haed Yevatides, "abhyanbeanghithe” pleas’émt or dhoreA

el ag é](%al tetn?s mt%% gnl {19 Delﬁl*lgci Bescnpgtiotn\MI} ﬁle%nveng on arie 1n relevrapnt part,

0%to
incorporated herein by reference the citation of any document is not to be construed as an

admission that it is prior art with respect to the present invention. To the extent that any
meaning or definition of a term in this written document conflicts with any meaning or
definition of the term in a document incorporated by reference, the meaning or definition

assigned to the term in this written document shall govern.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications may be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.



5. A malate salt according to claim3, having an X-ray

diffraction pattern characterized substantially in
waeaonumace Wi th the pattern of any one of Fi geeE®B2007/051055

or 3. 6. Amalate salt according to claim3, having a

solid-state 13C NVR spectrum characteri zed

substantially in accordance with the pattern of any

one of Figures 4, 5 or 6. 7. A nmalate salt according

to claim4, having a solid-state 13C NVR spectrum

characterized substantially imgaccordance with the

pattern of any one of Figures 7 or 8. 8. A nmalate salt

according to claim3, having gfAkrared spectrum

pattern characterized substantially in accordance with

Wiet isgdaimed 15: of any one of Figures 9, 10 or 11. 9. A

mal ate salt according to claim4, having an infrared

spectrum pattern characteri zed substantially in

lac coAdaalate sali ¢f1{3%.5®-pEx-aneino-Safictaylypimpnidingfl- IRygiopepyl1R4-dihydro-8-

or 13. .10. A .mal ate.salt agcording to claim3, having

charﬁ%?%??éf?@giﬁP%$g%?%??@%??%n peaks at about 10.7,

about 11.98 and about 12.5 degrees 2 theta.1l1l. A

mal at e |t according to claim3, havi .

Zehar AJVARF St ESRIPEgT iy FaBiel b gl sdissgerigng from 0% o

aboub %k, mneleigiiout 22. 6 degrees 2 theta. 12. A

mal ate salt according to claim3, having

characteristic X-ray diffraction peaks at about 9.5,

3aboui rldiai sandc@pglio ddind2, aQfaBSe & M1 @10 3@ waler, by weight,

mal ate salt according to claiml1, which is a

pol yRS?¥hi ¢ salt selected fromD, L-mal ate

hem - hydrate, D-nmal ate hydrate, L-nmalate hydrate,

D-nmal ate anhydrate and L-nal ate anhydrate. 14. A

4D, L- fehaltte sHieasrordipg taglainpd |Whetsrpere & s P %3 2% water, by weight,

(3S,§§%éz-[3-anino-5-nethy|piperidinyl]-

| - cycl opropyl -1, 4-di hydr o- 8- met hoxy- 4- oxo- 3- qui nol i nec

arboxylic acid. 15. A pharmaceutical conposition

SE 0PN RUAG o Pacc BB iRfls BLRELA XS AR o Db Bnd BhALErzed

salt according to dny preceding clarm an . a

phar sebseudallyah hocomleneptitlihepa@rraf@ny odeGol Figueesus @ ood. a

mal ate salt according to any one of clains 1 to 14 in

the manuf acture of a nmedi canent for use in the

6t r eat\nealite sdlt ered@pté dainod, having af@it dtoe S CANMRIsp@truirtharacterized

hu nagubgtgntgllg% ac%grldg}lacle \XIJIHI tﬂee Sa&iteronf ofség)(/: Qnet gf%?gurrg%nélt, 5or6.

7. A malate salt according to claim 4, having a solid-state BC NMR spectrum characterized

substantially in accordance with the pattern of any one of Figures 7 or 8.

8. A malate salt according to claim 3, having an infrared spectrum pattern characterized

substantially in accordance with the pattern of any one of Figures 9, 10 or 11.

9. A malate salt according to claim 4, having an infrared spectrum pattern characterized

substantially in accordance with the pattern of any one of Figures 12 or 13.

10. A malate salt according to claim 3, having characteristic X-ray diffraction peaks at about

10.7, about 11.98 and about 12.5 degrees 2 theta.
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11.

12.

13.

14.

15.

16.

29

A malate salt according to claim 3, having characteristic X-ray diffraction peaks at about

9.3, about 12.1 and about 22.6 degrees 2 theta.

A malate salt according to claim 3, having characteristic X-ray diffraction peaks at about

9.5, about 11.7 and about 12.3 degrees 2 theta.
A malate salt according to claim 1, which is a polymorphic salt selected from D,].-malate
hemi-hydrate, D-malate hydrate, I.-malate hydrate, D-malate anhydrate and [.-malate

anhydrate.

A D,L-malate hemi-hydrate polymorphic salt of (35,5S)-7-[3-amino-5-methyl-
piperidinyl]-1-cyclopropyl-1,4-dihydro-8-methoxy-4-oxo-3-quinolinecarboxylic acid.

A pharmaceutical composition comprising:

a. a safe and effective amount of a malate salt according to any preceding claim;
and
b. a pharmaceutically acceptable carrier.

The use of a malate salt according to any one of claims 1 to 14 in the manufacture of a
medicament for use in the treatment or prevention of an infectious disorder in a human or

other animal in need of such treatment.



