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A COUPLI NG PROCESS FOR PREPARI NG QUI NOLONE
| NTERVEDI ATES FI ELD OF THE | NVENTI ON The present

WO pwentiseh rel ates to preparati on of certain gRECTIB200051056

intermedi ates. The present invention is related to a
process for making a

7-cycl oam no-| -cycl opropyl -1, 4-di hydr o- 8-

nmet hoxy- 4- oxo- 3- qui nol i necar boxyl i ¢ aci ds. BACKGROUND
OF THE | NVENTI ON Synt hesi s of various qui nol one
conmpounds have been reported iin the literature, e.g.,
U S. Patent No. 6,329,391; U S. Patent No. 6, 803, 469;

B. LedouseaiPl.eNG 2ROCESNROROPIERIORINGQUSNOL ONEANTERMEDIATES
Qui nol one Anti bacterials: Structure and Activity", J.

Med Chem, Vol. 35, p. 198-200 (1992); V. Cecchetti et
al ., "Studies on 6-Am nogui nol i nes: nt hesi s and

Anti bact eri al Eval uatiidd of TEIE INVENTION

Am n?h@pr?&:'hh}’l{z&%ﬂ 93'1&9&%2" re a-lmti%&'cerg}&gﬁinolyﬁg interifedid®: The
436- 445 (1996); V. Cecc gt lpl et al., ot ent
pées&e sifvientomos Blatest th yipgeenydbrondsngs7-Nelwaneed | -Corigroomydtd 4-dihydro-8-

i n Ant,i bacter.j al enot her apy", J. Med. Chem, Vol .
“§@PX563“23% }%g%?ggfgg§Yf¥§The antim crobi al qui nol one
compounds

(3S,55)-7-[3-am nQ-5-net hyl - pi peridinyl]-1cycl opropyl -

2 i hydr o- 8. met ROSKORHRD G Bk ST tion oy e

aci dgyfRndis(o8 ParRigh quindBn@dBintdunds have been reported in the literature, e.g., U.S.
5-net%y|-p|8er|d|nyI]-I-c cl opropyl -1, 4-di hydro-8-nmeth
PateptMa. 633932 i -hotaane Nar beyAoP cB desidausadl et dli. sppe-EhofaSubstituted

Quifidhe AnPRAER: Mucufe FEPAGRAy MMEPChnNOEELS p. 108200 (1992); V.
ncor porate y reference In rts entirety. ver,
(ehéweei dt sl..aStudes on A-Arhigoguitoliner Syntheoyadl Areibhodl Eeluation of 6-
BRI B EI5 TS SRS V) SO S SBTPRA ccnes e
"P&b@t6e0esF100ra- 3P O A§Sinb16fies ABKE WY caC@mpounds in Antibacterial

3S, 55) - 7-[ 3- am no- 5-

PRAYPARY pedieh bhem.. Vol g ipgpt By 1 (1220 hy dr o- 8- met hox

Y- 4- PXOadmALbRSY duitfotitk Q%ﬁ&dnﬁs @)“3',5@')—7—[3—amino—5—methyl—piperidinyl]—1—
cyclopropyl-1,4-dihydro-8-methoxy-4-o0xo0-3-quinolinecarboxylic acid, and (3S,5R)-7-[3-amino-
5-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-8-methoxy-4-oxo-3-quinolinecarboxylic acid
are disclosed in the U.S. Patent No. 6,329,391, which is herein incorporated by reference in its
entirety. However, there is a need in the art for improved methods for preparing these and like

antimicrobial compounds.

SUMMARY OF THE INVENTION
The present invention is related to a process for making, e.g. (3S,55)-7-[3-amino-5-
methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-8-methoxy-4-oxo0-3-quinolinecarboxylic acid,
and (35,5R)-7-[3-amino-5-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-8-methoxy-4-oxo-3-
quinolinecarboxylic acid.
In one embodiment, the invention relates to a process for preparing a substituted

quinolone having the Formula (I):
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(3S,5R) - 7-[ 3-am no- 5- net hyl - pi peridinyl]-1-cycl opropyl

WO kgodAdisBy dr o- 8- net hoxy- 4- oxo- 3- qui nol i necar bPXI/IB2007/051056

acid. In one enbodinment, the invention relates to a
process for preparing a substituted quinol one having
the Formula (l):Forrmula (1); wherein RLis G-C4
alkyl; RRis CG-C4 alkyl or C3-C cycloal kyl; R4 and
R5 are each independently selected froma group

consi sting of amno, G -C4 al kyl am no, protected
amno, and G-C 4 alkyl; and nis 1 or 2; the process
conprising: reacting a conpound of Fornula (1) wth
conpounds of Formula (I11), in the pre
sui tabl e base at about 200C to abo
hydrol ysis: ula FormJIa(II) 2 ]
from the group consi stingRaf
substituted G -C 4 acyl and Ry, R, R4, R and n
are as defined for For N aoveNI n anot her

enbodi nent of the abdve dgcrl iR mz)cess for the

resulting conpound of Fortmula I, RL is nmethyl. In

anot her enbodi nent of the'above-descri bed process, for
t he resulting compound of Fghimi@;!, R2 is

cyclo rop . 1'n anot her enbodi nent of the,

1(14 lplkalls B s alkdpr €hes pxskallyl Ry aebRpseprgh of

KTy BT o B, TPV OO T S0
apd CR& plkylagetoixyt.orBn anot her enbodi nent of the

tkfebpc%(\)/cee_ssdcomprlsmg e cElgg g gosrhpouncrl 0% llﬂ:loerm%ﬂrzﬁ)oyvﬂ compounc(l)s orp'Hormula (11D,

in the presence of a suitable base at about 20°C to about 80°C, followed by hydrolysis:

R3 R3
0] B\O n
4~ TUR®
F N H
OR' R2 Formula (Ill)
Formula (lI)

wherein R? is selected from the group consisting of unsubstituted or substituted C;-C,4 acyloxy;
and Rl, Rz, R4, RS, and n are as defined for Formula I above.

In another embodiment of the above-described process, for the resulting compound of
Formula I, R'is methyl.

In another embodiment of the above-described process, for the resulting compound of
Formula I, R? is cyclopropyl.

In another embodiment of the above-described process, for the resulting compound of
Formula I, R*is methyl.

In another embodiment of the above-described process, for the compound of Formula II,
R’ is acetoxy.

In another embodiment of the above-described process, for the compounds of Formula I

and Formula III, R’ is amino.
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and Formula I'll, Ris amno.ln another enbodi nent of
t he above-descri bed process, for the conpounds of

wao-oromake33 and 111, R is am no-terf-butoxycar bpeliB2007051056

anot her enbodi nent of the above-descri bed process, for

the conpounds of Formula | and I1l, Ris

am no-terf-butoxycarbonyl, and conpound | is further
subjected to a deprotection process. |In another

enbodi nent of the above-described process, for the

resul ting conmpound of Forrmulasjl, the conmpound is: In

anot her enbodi nent of the above-described process, the
conpaidthef epit@dimdn@of thé hpove-JeschiBedit6dehe For@ediptiitl o0formula I
the above-described process, the conpound of Fornula

and 1, Ry & anpipo-grioh ey c@hpdli nent of the above- descri bed

proc ﬁlsﬁlpth%p(gnlhﬁﬁﬁen't Sf A€ Lllﬁ)‘%—%gsc{if)&fﬁrg&gs, %r%’eocomppunds of Formula I
consisting of triethylam ne, diisopropylethylam ne,

andgt 11, géma@@yq)-m-m@quanuom,gnd compound I is further subjected to a deprotection
Di azabi cycl o[ 5. 4. 0] undec-7-ene. |n another enbodi ment
Pot**Phe above- descri bed process, the base is

t ri etrdgnbaei diebod DEchAbILIED ik SARICHBd AN Eks, Tddithd MMWEMEI cOMNpound of
The protecting groups for am no group, or G -C
PQFWQFEﬁWHBH@P%EHKinCIude, but are not limted to,

carbamat e groups, e.g., trichloragthoxycarbonyl,

tri bronoet hoxycar bonyl, benzy noQ%I,
p- ni trobenzyl oxycar bonyl, o dnzyoxycar bonyl ,
S~ g bonyl f

t ert anyl oxycar bonyl , HfNep #~
p-nethoxybenzyloxycarbogggj 3(ﬁF2§
di met hoxybenzyl oxycar bonyf; acy roups, e.g., G-C
hal oacetyl groups such ae(nono-, di-, ortri-)
bronmpacetyl, (nono-, di-, or tri-) chloroacetyl, and .
( mon8tanogier empdingni ofy the phpye-gescEpsr progess theg| cRPOYI Y pgrmula (11D is:
e.g., benzyl, diphenyl neteyl . andsbsityl. In one
enbodi nent, the am no profﬁ??ghg group is
fert-butoxycarbonyl. Herei~j8 described a process for
the preparation of a substitWited qui nol one as depi cted
in .
In another embodiment of the above-described process, the compound of Formula (I) is:
O O OAc
|
| 0"B0ac

F N

OMeZx

In another embodiment of the above-described process, the base is selected from the
group consisting of triethylamine, diisopropylethylamine, triisopropylamine, and 1,8-
Diazabicyclo[5.4.0]undec-7-ene.

In another embodiment of the above-described process, the base is triethylamine.

DETAILED DESCRIPTION OF THE INVENTION
The protecting groups for amino group, or C;-C, alkylamino group include, but are not
limited to, carbamate groups, e.g., trichloroethoxycarbonyl, tribromoethoxycarbonyl,
benzyloxycarbonyl, p-nitrobenzyloxycarbonyl, o-bromobenzyloxycarbonyl, tert-
amyloxycarbonyl, fert-butoxycarbonyl, p-methoxybenzyloxycarbonyl, 3,4-

dimethoxybenzyloxycarbonyl; acyl groups, e.g., C;-C,4 haloacetyl groups such as (mono-, di-, or
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general Formula I, wherein RLis CG-C4 alkyl, R2 is
Cl-A al kyl or C3-C6 cycloalkyl, and R4 and R5 are
wea/iimisadependent |y sel ected from a group consPEI/IBrg07f51056
amno, C-C 4 alkylam no, protected amno, and CG-C 4
al kyl . A boron ester chelate of the 7-fluoroquinol one
acid as depicted in general Fornmula Il, wherein R1,
R2, are as defined for Fornula I, R3 is selected from
the group consisting of unsubstltuted or substituted
G -C4 acyloxy, fluorine, chlonine, and bromne, is
charged to a reactor. The solid is diluted with a
80 bibhicatec@f (nfns Yt 2kl ) M6tokEer@Nind €mEhdd £di G BRIN) MSroacetyl;
depicted in general Forrmula 111, wherein R4 and R are
apydellpd £rovey ©-a henzyl. diphanylipetbyl, il t er ti ary ami ne
baser, g cfbsMhi-ADlE o AR Eci o Els LADulRGeFpL | NG
reaction to take place. The céupling reaction i 5 kept
bet wlerireib d@stcrﬂﬁ@lo@rm@ssaﬂgmhlta pPeoa@ienfialsutimédequenolofigas depicted in
I qn of, th 0 e e
g?f%ﬁpg ﬁlgﬁg% roscg’Ctd P sgg?ﬁgzﬁiarég gﬁﬁ%k%ﬁ&laij and
RS kel ehﬂdmdd’peﬁdeﬁtlﬁﬁeﬂecteﬁﬁfbnr zegmtlp amsisl&@ndming, (Rar.taligddnyino,
renoved .b tillation to reduc th | ume and t he
PF%%C&"] QHHH‘%/ §m4 she @?Ylu RPTOR ST ﬁl?F &'fg‘Bﬁg Tugrpgyipelone acid as
@%bﬂé& [ORnéA1 Fodnbla @l §hBYEANS! KSR a@ﬁeﬁﬂ'@:ﬁ O oBAuIB $ s selected from
elate, Distillation, with heatin may be conti nued
ysre cpagelingmof BRsubBibuied o substigitelburS+ ewloamtiiuoripg chlorine, and
t i . . .
b%drﬁglgés zgs %hq#%& H Ae @%Tcgﬁrl fl’:})l? S(gﬁgs Eh]‘gggd w;[l?,% leﬁ‘tﬁ)(fl df %@ultable cyclic amine
sglpeldin @sdapro;yed itUpomarat Bonpludt illowhertindR rae@Rf atre as degined, and nis 1or2;
ralized t.he addition.of  an d unt
aﬂ‘g%f?ﬁla?y gr's E%{SS\/&“PS“ g% fi BEHYE SORRT f.aQb BRicup ‘%%feé?tpon Slake place
TG Preactinliyipt bet@edh abodli2oht ar oot dva0 @ntil onmplide cthteo
the reaction m xture, and agitation followed by phas

cgplatioh 9ldhe Teaction ry Phdgicrmipl Ryt d1ohasls pectiosiogy applyses that

NGRS ofOKTIRE t UE ale! PEER bR s816RE R ialll FendRSd bP@stillation to
The organic extracts are charged to a reactor,

relypcdntvelime dnd e appiandis tan dilycEayh vohaneeys capstig eelitierho initiate
hgﬁ}‘gldtslg %P&lgg?r\{\ﬂl %ﬂerayﬂ?lgt%u %?stﬂ“?lat%“h g/ith %ean%,l rﬁé’yq{e C%Ht &1 Ginder vacuum

fdilellbf)utm,tb oigaa K)b(imy Ino @Bthm) dlgﬂL’ath .areﬂbeerm’do gihe stlctﬂfn firb@ess may be
R B B LER LESH e BS. ToB B b R et
the addition of an acid until a pH of about 7 or below is achieved. An organic, water immiscible
solvent, e.g., dichloromethane, is added to the reaction mixture, and agitation followed by phase
separation is performed. The organic phase is removed and this extractive process is repeated, if
desired. The organic extracts are charged to a reactor, concentrated to approximately 50%
volume, if desired, and treated with an aqueous acid, e.g., hydrochloric acid, to effect protecting
group removal, e.g., fert-butoxycarbonyl (Boc) group. The progress of the deprotection reaction
may be monitored by HPLC, TLC, or IR spectroscopy. When the reaction is complete, the
biphasic mixture is allowed to separate. The organic phase is removed from the reactor and
extraction with additional organic solvent may be performed. The acidified aqueous phase is
diluted with water and residual organic solvent is removed. The pH of the reaction solution is
adjusted to between about 7 to about 8 with aqueous caustic while keeping the temperature at
about 30°C to about 70°C. The precipitated solids are allowed to stir at about 40°C to about

60°C for at least about an hour and are then cooled. The solids may be isolated by suction
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bi phasic m xture is allowed to separate. The organic
phase is renoved fromthe reactor and extraction with

w@eaariiissnl organi ¢ sol vent nmay be perfornmed. H¢BIB2007/051056

acidi fi ed agueous phase is diluted with water and

resi dual organic solvent is renoved. The pH of the
reaction solution is adjusted to between about 7 to
about 8 with aqueous caustic while keeping the
tenperature at about 300C to about 700C. The
precipitated solids are allowsd to stir at about 400C
to about 600C for at |east about an hour and are then

fﬂt@é@ﬂoﬁ dnd \_:-Hihfhedi Q’_ith dateRByhd@lid §1@H@<It @thy DY dried in a vacuum oven at about
suctionfiltration and washed with water. The solid

PrlowabeutPRyC ealtord weldp ypigalsiathmsepgren aBut 28:80%- 400C t o
about 600C to afford yields typically in the range of
about 70-90% 1) The reactant of Fornula El is as
defined abovg. Ln one enbod¥ ént, El is a piperidine.

| n anot her epgbogi ment, 111 0if%o

(3S, 53%-1;;"|o 8Hnet hylpi Berkdi ne. Inkghother
enb? N et~ s | ROLTR
(3% %M-(gﬂhﬁihyl pi perifdi i- 3-yl ) - car barhc acid

tert-butyl ester. In onéRembodinment, R4 is a nethyl.
In one enbodi nent, R5 is am no-ferf-butoxycarbonyl. In

anothegbﬁwﬁéﬂDnent R5 Hogmgpailho. Inlﬁﬁ@r@ﬁﬁﬁdlnent R1
ot e st A HERRRIRCY ha R Ao d Pl iR B i gpericine.

Ih At §Mb($duﬁi@1tcl®lﬂp®srﬂ$)9fanﬁ% mmhemyllplpddaﬁlec oi@RMHeHerhSodiment, 111
I n anot her enbodi nent of the above-described process,

it QeSS biptgthal-Biperihi-ryDraamic acihgrr Dy e whi ch may be
usedhhgwgﬁm§mh§gpkﬂgglhéhyot limted as far as it does
not adversely fect the reaction, and includes, but
i's nbtonlelembt)@dletltoR pviatind-es-tatabicaapngk et oni tri | e;
an1d S S t hyl f or mam de,

gl%%#ﬁ ?aéglnmngtﬁga?¥}ol|d|nones such as
NnethyhﬁwmeMHdmnRhsrmﬂgﬂfOX|des such as di net hyl

SU|f?§hg%mb01Q$&§R gbgdbmgghhyl tert-buty\ ether

In another embodiment of the above-described process, for the resulting compound of

Formula I, the compound is:

o O
| OH

H.N,,
2 . N N
OM%ZX

Me

In another embodiment of the above-described process, the compound of Formula II is:

O O (I)Ac
/B\
| 0" OAc

F N

OMeZx

The solvent which may be used in this reaction is not limited as far as it does not
adversely affect the reaction, and includes, but is not limited to, nitriles such as acetonitrile;

amides such as N,N-dimethylformamide, N,N-dimethylacetamide; pyrrolidinones, such as N-
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(MIBE), dinethoxy ethane (DMVE), diethyl ether,
tetrahydrof uran, diisopropyl ether, dioxane, anisole,
waoelc@rhwisehe gl ycol diethyl ether; aromatic hydPOUEBAGME1056

such as benzene, toluene, xylene; hal ogenated

hydr ocar bons such as di chl oronet hane, chloroform and
esters such as ethyl acetate, butyl acetate. These
solvents may be used in adm xture. In one enbodi nent,

the solvent is acetonitrile. The bases that may be

used in this reaction include, but are not limted to,

al kyl am nes such as DI PEA (D i sopropyl et hyl am ne),

nNtH:yll o nBheeobleRles N‘CE[&an@bﬁ&f Qi fodia Rhers, e.g., methyl ferr-butyl ether
Eéuf peri di nes, tertlar¥ dlazablcycllc am nes such
(Md B Jipgt

hgoysihene FPMYs dishy] athey isateTofurap dyoprepbethyr, dioxane,
aﬂmé‘le %é%ﬁﬁ&ie‘%g)’ﬁbﬂh@thﬁ eaJeP GlARgL hyﬁ'agarlggﬁg\lsuch as benzene, té)luene xylene;

D azabicycl o[ 4 O]'non-5-ene), substituted an
hﬂb@@—ﬂ@t@d @vdrpazﬂﬂems alrcchmatlmhlommqtmsesbbmf@ml pyd sthirngich pMARY! acetate,

a?clg af t oy r O ng%_ Bﬁéy‘? 1!13%8)1 aaz (S%IIXUJI' ffn(l:baordgnaezn(tjlthee solvent is
a&h&ﬂ&ﬂendole and triazine, guanldlne bases such as
tetraal kyl guanidines, and N, hUiaIkyIpiperizines . In

one odi fron1t roup .
cons T8 BHL iR Erg R 3o FEUEF oy PRk Ta et amines
sﬁd’hl dsS)IB]EA? p]yilsoiifﬂpgﬂlethyﬁﬂﬂle) N-alkylmorpholines, N- alkylpyrrohdmes N-

-Di azabi cycl 9] 5. 4. Q] undec- 7- ene. I n ano

al%‘ﬂld’&?ﬁ‘lﬁ’é‘ﬁ% tertgq;nédlﬁé@gypléc WW@tSHS}] agrRBS (1, &-P@zg@f@@}ﬂﬁ g¢flundec-7-
eB?%RB@@ LS eth/ABYyRE2 8B R Eand), 1R I@@Nlﬁ 5HimbidycldIBWHon-5-cne),

t he conpound of the general Formula | or 1ts salt.
sOtst tugasipn A nop fubsifated arppaun ampks sugh agm‘r@mt DMGYHN.N- | |

B e S G e F L U R
aletimlote, bisd @haoe, @e:sndmdal@desasupif mmlkﬁzbguahidmep raequ_rl\a{ i on
B o By 5 PhPROICA: 11 07 S BRTGE 6 BEPapBtan: of
tidehylardiRe, @ﬁ@@%@e@@ﬂdﬂﬁw ki iSopayHlarfRBE ank 1 RN a£BIROY 4. Fundec-7-
o B Mot chibadiment, the base it itechylamine, oL e0 T rom the
The amount of the base used may be about 1 to about 4 molar amount of the compound
of the general Formula III or its salt.

The amount of the compound of the general Formula II or its salt used may be about 0.8
to 1.5 molar amount of the compound of the general Formula III or its salt.

Herein is also described a process for the preparation of a boronate ester of 7-
fluoroquinolone as depicted below in general Formula II. Boron oxide is treated with an organic
carboxylic acid R’CO,H and carboxylic anhydride (R’C0),0 wherein R is selected from the
group consisting of unsubstituted or substituted C;-C4 alkyl. The mixture is heated at about
90°C to about 130°C for about 1 to about 4 hours, cooled to about 20°C to about 90°C and a
functionalized 7-fluoroquinolone as depicted in general Formula IV, is added. For the 7-
fluoroquinolone of general Formula IV, R!is C,-C4 alkyl, and R?is C-C4 alkyl or C5-Cg
cycloalkyl. The reaction is again heated at about 90°C to about 130°C for about 3 to about 9
hours and then cooled. An aromatic solvent, e.g., toluene, is then added to the reaction. Another

solvent, e.g., fert-butylmethyl ether, is then added to the reaction mixture to afford precipitation

of the product. After cooling to about 0 to about 25°C, the product is removed via filtration and



group consisting of unsubstituted or substituted G -C
al kyl. The m xture is heated at about 900C to about
wQa3@oq1dses about 1 to about 4 hours, cool ed toPEhBA07/051056
200C to about 900C and a functionalized
7-fl uoroqui nol one as depicted in general Formula IV,
i s added. For the 7- fluoroquinol one of genera
Formula 1V, RLis G-Calkyl, and Rz is G-C4 al kyl or
C3-C8 cycloal kyl. The reaction is again heated at
about 900C to about 1300C for 7about 3 to about 9 hours
and then cooled. An aromatic solvent, e.g., toluene,
washddRah caddethd Vil BRduQaCIidNn a ANALRNR eSOl VRRL yiel@s @pically in the
ferf-butyl nethyl ether, is then added to the reaction
fﬁ%ﬁ?ﬁ?é9g afford precipitation of the product. After
cooling to about 0 to about 25C, the product is
renoved via filtration andwashed with ether. The solid
product is dried in %Fwacuun1oven to afford yields
typically in the ra goof 70-90% For ao(ll) Formul a
(1'V) EXAMPLES: b: Synthesis OH
(3S,59)-7-[ 3-am t hyl - pi peri II-cyclopropyl
-1, 4-di hydro- 8- ngi:hexy-4- oxo- 3- qui ngki hecar boxylic
acid and mal ate salt thereof. A Synthesis of
(3S, 59) - ( 5- Met hyForpilp@bi di n- 3- yl ) - cErBakY) aci d
tert-butyl ester (8): (29 -1-(I
| - Di net hyl et hyl ) - 5-oxo-1, 2-pyrrolidinedi carboxylic
aci d-2-nethyl ester, (2). A 50-L reactor is charged
with conmpound (1) (5.50 Kg, 42.60 nol), nethanol (27
L) and cooled to 10-15C Thionyl chloride (10.1 1 Kg,
E%?Qgg ESV ) is added via addition funnel over a period
with external cooling to maintain
Hxemple rlatSuntbem of <3 385)- W[ﬁeamesﬁrmathug pmhdmyldrﬂ dyslogriopylrleddihydro-
at 25 thanol is
0 shabEatorndnbisreulicad it & b esurt  ng
thick oil is azeotroped mnth ethyl acetate (3 x 2.5 L)
remove_ residual nethanol. The residue is dissolved

A nSYé‘ElﬁW OdRPare- MEWMPIB‘)M%%@(PQ%@’&W%& 4idgfeniyuiyl ester (8):

reactor, and neutrallzed by the addition of NMe,
trlethylan1ne é Kg) f n1an addi ti on funnel ‘Qver 30
nites. TheSPempedht u ug t he neueNath@ati on js
namptﬁpﬂ%d HEbow, BO0C V|d“e%F@Nﬁa#—CUp#rng—*Tﬁe N” ~COOMe
resultlng suspensi on of Bec 1057, 12h Boc

2

IPA, Hx(g)
NHBoc NaBH,, CaCl, x 2H,0
Ho\/J\v/i\/OH COOMe

EtOH / Boc ESCAT-142
5 MTBE 4

CH5S0,Cl, EtgN
iPrOAc

NH» ~NHBoc
©/\ PA/C. Hy (q) ~NHBoc
NHBoc
MsO\)\/'\/OMs DME, A N" 5 EtOH, A N~ 8
PH) :

[

15 (25)-1-(1,1-Dimethylethyl)-5-ox0-1,2-pyrrolidinedicarboxylic acid-2-methyl ester, (2). A 50-L
reactor is charged with compound (1) (5.50 Kg, 42.60 mol), methanol (27 L) and cooled to 10-
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triethylamne hydrochloride is renoved by filtration,
and the clarified nother |iquor solution is charged to

w@2®0/1088kact or, along with DVAP (0.53 Kg). PCT/IB2007/051056

Di-tert-buty\ dicarbonate (8.43 Kg) is added via hot
wat er heated addition funnel, over a period of 30 mn
wWith external cooling to maintain tenperature at about
20-300C. The reaction is conplete after 1 hour as
determ ned by TLC anal ysis. The organic phase is
washed with ice cold INHO (3 x 7.5 L), saturated
sodi um bi carbonate solution ( 1 x 7.5 L), and dried

18%EI THRGNEFbritid (301 T B Fez .0 ddi@v ik X8ded &id Rldftioh f@hetbver a period of 65
t hrough a nutsche filter and ethyl acetate is renoved
Ny ¢xena eePlipe de maintin t@mwrétlutf & <GPy sthe ryulEnegplyipy is stirred at

2%‘??0 ; forrrl Oth%[nagﬁ%q %%ﬂh@%@&arﬁ 1stﬁl)efl %g%{l@ér i&%)%%{%q)résgure The

|nterned as a te so
r&21thhickAsibils azéoabed Widr ety kbeldid (BM)SS L) G, relﬁévea’ﬁm&hal methanol. The

7. 4;. N, 5.76. Found:. N, 5.80, HR
r?S Flydi d %9@8% b B (AT, Bt mmgﬁ L 3ig5iOh dpnedalized by the
aE&H&dofaﬂ&lﬁgﬂﬁe (ﬁ@%&@@g’iﬁmgﬂg%%@r 30 @nﬂut@ﬂ T(ll@gem 1rature of
tl(ecngtral]zp.pon—ls ggr;un@ameg bslogx3307§f '\_/?a’zzxgglathygng nii’ hq rpBultmg suspension of

t&et aﬁnm%rg%ﬂdnm is r(]nné\ged(bg’fﬂ@ﬂo.n aljﬁ%e%f{e%t&r hc.]uor solution is

, 83.5, b8.8,
cBatgil 02709, re@lQquloﬂg)Nﬂ&ODm (0(52 gg@m teit-l(ulyl dlcarbonate (8.43 Kg)is

b 5 AT bbb ke PR g BB e
nfifR&ln kenfRAGIO At aibsutczba()g@ dTé ﬁegbtﬂoﬁgﬁfoﬁgqgt@if%r { Bhur(af dABrmined by
e

Kgf 28.8 nol), DME ( g and Breder eck's Reagent .
T(L apa]g@s ‘W eggqﬁﬂ }gyase 1?”«}@31@ W@lll@rpoidsll\égpﬂ & @S dhgaturated sodium

bn:%ﬁ)toﬁge L fut ?oi((:}] b3 755Ci)f Ha cﬁ‘fed Io@&%ﬁagh&ﬁﬁ? SLEﬂltér The -H]ﬁuree is filtered

progress o e reaction is noni'tored by HPLC
mmxgmammmm@ﬁb@@h@dhﬂow@ﬂbuﬁﬁ@bwﬂemd@nuh@uhxdumwmgwddacmmmﬂme

iglh&?% ftIquI‘a%eCP v(/ CMHJBtEa(Eg PfLﬁ ?.I?C’F filt Cf:rei 1o a fﬁrtdl{rrltg ies baE e(l25jas a white

one our an ere
sblid Geis nd2.64e prOdodsd B CgelmNosacvm WI7OMEN, §.96. Fatind: C, 54.5;
east 30 hours at o give intermediate (3
b 838 worah T s gedes et D p TSy S G o B8, indgd 2641174
1ﬁ<’11h\qﬂ (éﬁtl&@‘b‘ﬁﬁm 55@2% 96 §r1 d‘k HZ 143 3 N(segHEQ 58 Eoimﬁl 1H),
241 (ddd 1H J 176 95 37) 2.30-2.23 (m 1H) 198 193(m 1H), 140(s 9H) 130 NMR

(CDCl3, 125.70 MHz) 6 173.3, 171.9, 149.2, 83.5, 58.8, 52.5, 31.1, 27.9, 21.5; Mp 70.2°C.

(2S,4E)-1-(1,1-Dimethylethyl)-4-[(dimethylamino)methylene]-5-oxo0-1,2-
pyrrolidinedicarboxylic acid-2-methyl ester (3). A 50-L reactor is charged with intermediate (2)
(7.25 Kg, 28.8 mol), DME (6.31 Kg), and Bredereck’s Reagent (7.7 Kg, 44.2 mole). The
solution is agitated and heated to 75°C + 5°C for at least three hours. The progress of the
reaction is monitored by HPL.C. The reaction is cooled to 0°C+ 5°C over on hour during which
time a precipitate forms. The mixture is held at 0°C+ 5°C for one hour and filtered though a
nutsche filter and the product dried in a vacuum oven for at least 30 hours at 30°C + 5°C to give
intermediate (3) as a white crystalline solid (6.93 Kg, 77.9%). Anal. Calcd for C;4H,,N»Os: C,
56.4; H, 7.43; N, 9.39. Found C, 56.4; H, 7.32; N, 9.48; HRMS (ESI") Expected for
C14H2oN,0s5, [M+H] 299.1607. Found 299.1613; "H NMR (CDCls, 499.8 MHz) § = 7.11 (s,
1H), 4.54 (dd, 1H, J=10.8, 3.6), 3.74 (s, 3H), 3.28-3.19 (m, 1H), 3.00 (s, 6H), 2.97-2.85
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G 4H22N206, [ MFH] 299. 1607. Found 299.1613; 1H NMWR
(CDA 3, 499.8 MHz) d = 7.11 (s, IH), 4.54 (dd, IH =
wQae0d,1183%), 3.74 (s, 3H), 3.28-3.19 (m |H), BCDB2AE7/051056

6H), 2.97-2.85(mIH), 1.48 (s, 9H); 13C NWR (CDC 3,
125.7 MHz) d = 172.6, 169.5, 150.5, 146.5, 90.8, 82.2,
56.0, 52.3, 42.0, 28.1, 26.3. M 127.9C. (2S,4S)-
1- (1,1 - D et hyl et hyl) - 4- net hyl - 5- oxo-

2-pyrrolidinedi carboxylic acid-2-nmethyl ester (4). A
10-gal l on Pfaudl er reactor isoq nerted with nitrogen
and charged with ESCAT 142 5% pal | adi um powder on

(fﬁaﬂgoms( QO NMRTBDKY,, Wes.7WiH2).§ 4 Noey, medls atse.s( Be.s, 90.8, 82.2,
g, 6.33 nol) and isopropanol (22.4 Kg) The

56@a@%éﬁ0n¥&t woe. iIMp 841.9°6t ed under a 45-psi hydrogen

at nosphere at 450C for 18 hrs. The reaction mxture is

then cooled to roomtenperature and filtered though a

(18348)9# (1QeDireehy(8hyd)-4- ntég1)y1 Bmxalrzu@}@mhanédléaﬁlarxyﬁ@adicEMyl ester
IS eva t ed

t th
o el B RGITRRAGE b YEHE! vk it ] (el G AT 5%
p@lﬂhdﬁir@ﬁéibdb@ oh @ar@(fnf Q0D vkt (015 860 6k wtj)oﬁi%métﬁat@(ﬁfﬁ g9 Kg, 6.33 mol)

di astereoneric mxture. A sanpl e of product m xture is
apdiispPRAro b2 driepar e Tegaioppligtuteds ggilped wadasai4apstyrrogen atmosphere

L OB Rl ! 0B S g s

a(bESbﬂ-()felEﬁ(@)eiitI@ if @ nut&ih2 IFleNOBg m¢vivte kil yR5 8hd Bbther Fquond evaporated

30y R Dy e it ST it s b gt ot My 19 K

1804 Bas(:893: Bhsterdomd@ic(flx tuke. A San1d s p3bdhuct é&&r%uﬁ%ﬁpreparatwe
125.7 MHz) d = 175.7, 172.1, 149.5, 83.6, 57.4,

HiPLC5t0 g ngateer]fog anaijglcgl dap@p Ag]gl §elcd for C1,HoNOs: C, 56% H, 7 44; N,
5(445F§1§ht( 45 k’yﬁrt DN 5 4E]yMSO(EXE'E?QIXJC&:QTmlgﬁlgNB?t[Mﬁﬂ 6381342,

rbamc acid ter y\ ester reac
Fotvat 258d 304 ;t H NMRe((ed;, 0.8 (Mil2)(83= 924 Ky, THV13.72 5p31)), 2.60-2.48 (m,

Botrbe 807 Bl Wbl s A 56t 6 R g ey v o

b ahy 1 dgy § 18330 59, 5030395l 9 oh 5, Aeded,ish osmral |

portlons SO as to maintain reaction tenperature at 00C
+ 5C A small anount of effervescence is observed. The

RS S0 P SR AR R A BN . 0
Lﬁre&lt(ﬁ\l\s thatged o fintedmeliawer(4) (3.02 Kg, 11.7 mol), absolute ethanol (8.22 Kg), and
MTBE (14.81 Kg). The solution is agitated and cooled to 0°C + 5°C and sodium borohydride
(1.36 Kg, 35.9 mol) is added in small portions so as to maintain reaction temperature at 0°C +
5°C. A small amount of effervescence is observed. The reaction mixture is warmed to 10°C +
5°C and calcium chloride dihydrate (2.65 Kg) is added portion wise at a slow rate over an hour
S0 as to maintain a reaction temperature of 10°C + 5°C. The reaction is allowed to warm to
20°C + 5°C over one hour and agitated for an additional 12 hours at 20°C + 5°C. The reaction is
cooled to -5°C + 5°C, ice-cold 2N HCl (26.9 Kg) is added at a rate to maintain a reaction
temperature of 0°C + 5°C. Agitation is stopped to allow phases to separate. The lower aqueous
phase (pH = 1) is removed. The reactor is charged with aqueous saturated sodium bicarbonate
(15.6 Kg) over five minutes. Agitation is stopped to allow phases to separate. The lower
aqueous phase (pH = 8) is removed. The reactor is charged with magnesium sulfate (2.5 Kg)
and agitated for at least10 minutes. The mixture is filtered though a nutsche filter, and

condensed under reduced pressure to afford intermediate (5) (1.80 Kg, 66%). Anal. Calcd for
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So as to maintain a reaction tenperature of 100C + 5C.

The reaction is allowed to warmto 200C 5C over one
whowr/18885 agi tated for an additional 12 hours BCT/PEX0E/051056

5C. The reaction is cooled to -5C + 5C, ice-cold 2N

HC (26.9 Kg) is added at a rate to maintain a

reaction tenperature of 00C + 50C. Agitation is

stopped to all ow phases to separate. The | ower aqueous

phase (pH = 1) is renoved. The reactor is charged with

aqueous saturated sodi um bi cagponate (15.6 Kg) over

five mnutes. Agitation is stopped to all ow phases to

sgpavel: e, 5dber, bowex, Ao eous! (phsass)eH( 96BN, 8)96; HIRMSONSA). Expected
The reactor is charged with sium sul fate

fetr{a 1 BgNDatl Mo-Hl 3844105 Betwd |28y ﬂﬁ tHé\TMRr{QDFﬁlzxﬁQPEMHZéS )6 34, J

f rq o) &7 Dyks fidt d r

S HERE NiDORIN (S DYOEBP o SienanfoRRIaaRe 9 SEnRe . 1h
CH&IﬁHl) 3.@aB 48, (ot BNNHEBINGAS (@, 5616,H,3 9z, MHCH{HHOH), 3.21

%( 2 10p0 4, Céﬁagﬁloggﬁ!mﬁ;;ﬁs 1810 390 2R, (AP Nk cncimon,

323444, 10310.6L H.INIR 1@@@136&5{1{1)}&441)5311 59 (51 314 (CH3CHJCHH6H9, 1.35 (s,

9@@%@,35@%@@5 Jgg g)2§73HH21H Nﬁc&g@@:@mmad J=13.6,10.2,
3% 504 1%HO§)C}@%¢11!TB( 82?5@]1_0&% ?1§5§}g,ftl_}é3-},, FﬁWﬁ (CBCP, .7 MH2) §
1968 CHCHBIOR) 65. B 616, §3id 35.5, 32.8.292, 151.2MpH2. 1PE,

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

CH3CHCHHOH) , 1.53-1.50 (m |H, CH3CHCHHOH), 1.35 (s,

(MS)%@hﬁk&llfOﬁlC&@ld(ﬂﬂﬂ bu&)xycal&ngl,amlrgy?me&aﬂesﬁionyidi'y 4-methyl-
,114C§ded—136,102 4 Hz,

W@@ﬂ—kﬁ%) A X9 Lggaqiey,is chagged with a Sshtw@t})lterm% @/@ 1 Kg)in

15(0%/1 S%t;% %1 %rgﬂg; ) lzg éqf@l:ll(%we]c_l%z a%nsesgltﬁ’ an RRtitdonar9 ﬁg i-PrOAc. The

re{a@@)ltl.lsyg(ﬂ,gt todNESH IS?(bandanabylg{mme (TEA) (7 8 Kg) is added while maintaining
thei sete teltm}? brlélttuPeX ¥ﬁea rzegé%g%%%%eﬁ_cooleg? 6‘%“ 031'1118 rr]r}/eth&né/suﬁ%nn? clﬁonde

este reaCctor Ts
(M@Cl) (6.0 Kgpfs atldin&b medeatieén {05.)t10(15vh11e I&gl)nt:hﬁlng ﬂﬁ@étﬂﬁyﬂ)erature The
acetate, |-PrOA 11. 8 arinse wft

TeRg e i Shgd for @feWghourSIﬁPwmtqfﬁ(é%F é%‘EPlF%‘W l?ysH%PreHJq J e reaction
ﬁ.@né’he@gy AR AddilibebiydarmM L ud debichrbofad@lutloh 288 #RJesulting isolated

| e mali ntaining the set tenperature. The reactor is
ofgapiciphfse cowisbe suscoe Bl walTcald d Ofrerdnenye Fistiiydamyine solution, cold

a&&loﬁg H@Fsolutlon, cold saturated aqueous bicarbonate solution, and finally saturated aqueous
brine solution. The organic phase is dried, filtered, and concentrated in vacuo below 55°C + 5°C
until a solid / liquid slurry containing intermediate (6) is obtained. The slurry is used crude in

subsequent reaction without further characterization.

(35,55)-(1-Benzyl-5-methyl-piperidin-3-yl)-carbamic acid fert-butyl ester (7). A 50 L reactor is
charged with 9.1 Kg of neat benzylamine. The reactor is brought to 55°C and a solution of
intermediate (6) (8.2 Kg) in 1,2-dimethoxyethane (DME) (14.1 Kg) is added to the reactor while
maintaining a temperature of 60°C + 5°C. After complete addition of this solution, the reaction
is stirred at 60°C + 5°C for several hours and monitored for completion by TL.C or HPLC. The
reaction is cooled to ambient temperature and volatiles (DME) are removed by rotary
evaporation under vacuum. The residue is diluted with 11.7 Kg of 15% (v/v) ethyl

acetate/hexanes solution and treated, while agitating, with 18.7 Kg of 20% (wt) aqueous
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(Msd) (6.6 Kg) is added to the reaction solution
whil e maintaining the set tenperature. The reaction is
wariornes3s or a few hours and nonitored for conpCEIB2007/051056

by HPLC or TLC. The reaction is quenched by the
addi tion of a saturated aqueous bicarbonate sol ution
and the resulting isolated organi c phase i s washed
successively with cold 10% aqueous triethyl am ne
solution, cold aqueous HCO solution, cold saturated
aqueous bi carbonate solution, jand finally saturated
aqueous brine solution. The organic phase is dried,
pblakdien edborardoRABE. eﬂ&lg;ﬂ{aﬁd niixtuNeaCotRaikel Poh 8Gng. Phe bottom
until a solid / liquid slurry containing internedi ate
aggpuy Bhaghip Hpegd anchige g1idelg phapesis sef@gfde rlijg apipey organic phase is
cél‘l’&%@%@ﬂéld fgR6h bR Ul b AGHARNA BGELAORAThORolaed

| - Benzyl - 5- net hyl - pi peridin-3-yl)-carbamc
naclqﬂd pltlaéﬁ ts-cyreopd twateagaif Wth 1A 78¢g porti@act db% (3/ve haylgedate/hexanes
VYI}J%%HQ ﬁ%c%t n%ggalepner?%thfg gxs f2 ta tV\Iz b < rlg%napo a{n?ca t I(s)era trll"he (C&])nbined organic
ek@acB dfgiransferrdd Rri@la roetri E‘)\)@)b&mh)a Al {oDVH)is (rd:rﬂovﬂ:d Hgler i v&uum until an

dded to the reactor while talnln a tenperature

gf’ reétﬁlﬁe:reglag@ E {eélldu%la néllug HH 61F PfeppIgtive ¢ romatography to
af O dWutifBd intdA@edifaChH a0k big Stirred at 600C + 5C for
several hours and nonitored for conpletion by TLC or
HPLC. The reaction is cooled to anbient tenperature

| . i .
OB TS VT G LRGP TR0 vesers
chﬁ%d(wuth/() 6 &gty weetolitl pAlgitanescasipinEl On 1amd % redeeihw of

It at

nhiiseB SRub Bl Rhiiangude (B ts ERE R Pyttt s hen charsea o

tlﬂ‘-i nédciirends nafigal. e rdaponis petgbd itg nicben Hatié G6h pgLaAKS] with
hase i s renpved and the mddl e phase is set asjde.

hﬂfég% 87 P teripactiphiadenibsatedio 450k SiilamainFitiee 4 ydrogen pressure of
45 HADTREL AR 1 i ggthsc ST @M S b 1B he Kkl GFL RS (o

e isolated mddle ase i s extracted tw ce again
apbient teMmparatee, pentad, aipusged yg%l(mpqg@y Tdengactor contents are filtered through

a%%? E)faéeiel(tp %?8%& essohﬁé) llrg tWagl{;!:tl v&i‘ﬁ% f( gFab%&.\ﬂn% eﬁiaﬂ& 'hl;'eef trate is

I'nal organic¢ e conbi
coticgatnta] lgoqbra@odvap@ate)ntunaﬂs/faemrreﬁmﬂ nm;;;asdhdtlmlyamed to afford

SRR Gb o IGoR SRR s TOAIGAT SN atfit- b em kB gy =0.12: '
NAIR (ﬁ(ﬁf}@ﬁzﬁ@?@@) s.eparatityes.shs epehognapby (4, 9=11.4 He, 1H), 2.77
(AB quart, Jag=12.0 Hz, Av=50.2 Hz, 2H), 2.19 (t, J=10.7 Hz, 1H), 1.82-1.68 (m, 2H), 1.54 (br
s, 1H), 1.43 (s, 9H), 1.25-1.15 (m, 1H), 0.83 (d, J=6.6 Hz, 3H); >C NMR (75 MHz, CDCl;) &
155.3,78.9, 54.3, 50.8, 45.3, 37.9, 28.4, 27.1, 19.2; MS (ESI+) m/z 215 (M+1H), 429 (2M+1H).

B. Synthesis of 1-Cyclopropyl-7-fluoro-8-methoxy-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid (19):
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afford purified internmediate (7) as an oil.
(3S,55)-(5-Methyl -piperidin-3-yl)-carbam c acid

WO e0wAssy\ ester (8). A 40 L pressure vessel PGI/IB2007/051056
charged with 0.6 Kg 50% wet, solid palladiumon carbon
(ElA, 10 wt. 9% wunder flow of nitrogen. A solution of
3.2 Kg internediate (7) in 13.7 Kg of absol ute 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 45C whil e maintaining a hydrogen

pressuse of ~&5 pSI Ahe reaction is nitored by EL
omuﬂmﬁ” > Thesur eaeki off J'S"conkeek.d 0 J;;[%

ut enpes at ,F\{zepmnde Irggd vysot(ﬁeq‘l h9&~n
The reactor contents alreHz\f>zra tered througﬁ‘“eaAb'ed of
Celite and the solids are washed with 2.8 Kg of
absol ute ethanol. The filtrate i s concentr ated.Ry.q
rotary evaporation under vacuumuntil a waxy golkd |i'ge e
obt ai ned to.af f.ord internedi ake (8): TLC R {SIfli c
F254, 70: 3WM peetat e WS, el mewu
0. 12 1H N 3 \ene1h >5 '\3'51 15a?:Et
3. 80- 3. 68 6l HY, 2. 5’2 | =24, Az b TTLUAES
quart, [ AB=de2n HrikiZ, DV—50 2 o2 2 19 (t Garriod o a;L,QMe o toluene
Hz, IH), 4s82-1.68 (m 2H), 1.54 (br s, IH, 1.43 (s,
9H) , 1.%5 10b (owmeAth) 0.83 (d, /=6.6 Hz, 3H); 13C
NNR(?STMM—fz 3) d 155.3, 789 54.3, 50.8, 45.3,

37.9, 28.4, 27.4, 19.2; MS|(ES gm 3 215 (MtH), 429
gsi grpfo e oo
N7 15f | uoros 8- net” -41 0jo- |, 4- di hydr o- qui

(2M+H). B.
| - Cycl opr 6p

nol i ne-3-carboxylic acid (19%:1fAte h'(di ate (12): A

reactor is charged with a sotrotromrof internedi ate

(11) (1.2 Kg, 7.7 nol, 1.0 eq) in anhydrous tol uene
(12 L) foll owed by ethyl ene §Iry€dr{1.8 L, 15.7 nol,

2 and solid p-tol uenesul fonic aci dg{.lZO 5; 10
IW““%“‘W@ k EAEPY 16@%%%%%& jolutigp pf mgggmegiatg Ry glnt Ke, 7.7 mol, 1.0

el BARRKREME B IQE (AL 8RS ed3R) cMHyRME 85cARAS Then7 heauedql fnd solid
reflux, collecting the watér/tol uéne azeotrope in a
PPelpneslfmic 2Y@29 g velparide oscum nixturhis skieetatiagiichstemperature
anpl e |
TR B R et i, SR B ddtene preprpope ina
Dpoo e type wapbippattut entp @reatacrien gredmplete 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 L.). The organic toluene phase was
removed and washed with saturated sodium bicarbonate solution (6 L), distilled water (2 x 6 L),
and saturated aqueous brine (6 1.). The organic phase was removed and dried over MgSQOy,
filtered, and evaporated under reduced pressure to afford intermediate (12) as an oil (1.3 Kg,

86%). The material is used without further purification in subsequent reaction steps.

Intermediate (13): A reactor is charged with a solution of intermediate (12) (1.2 Kg, 6.0 mol, 1.0
eq) in anhydrous tetrahydrofuran (12 L) and n-butyllithium (2.5M in hexanes, 2.6 L, 6.6 mol, 1.1
eq) is added at -40°C, while maintaining this temperature throughout the addition. The reaction
is stirred for at least one hour at -40°C and trimethylborate (0.9 L, 7.8 mol, 1.3 eq) is added to
the mixture while maintaining the temperature at or below -40°C. The reaction mixture is stirred

for at least one hour at -40°C until complete as determined by TLC analysis (30%
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poured i nto an aqueous sol ution of sodi um bi carbonate
(6 L). The organic tol uene phase was renoved and

wol@nawsss t h sat urat ed sodi um bi car bonat e sol upCDIB2)@7/051056
L), distilled water (2 x 6 L), and saturated aqueous
brine (6 L). The organic phase was renoved and dri ed
over MgSO, filtered, and evaporated under reduced
pressure to afford internediate (12) as an oil (1.3
Kg, 86% . The material is used wthout further
purification in subsequent reagction steps.
Internmediate (13): A reactor is charged with a
BOAYHe Qe OT/v). ThefdaBdindd GardedklightlyZo KOPC Bndact®d acidl(3Q.) is added
eq) i n anhydrous tetrahydrofuran (12 L) and
sloxthts PP FOIRPIEadditigmiakT eddide,S 12 tethe reagtiqn apg|the nixgure is
aﬁg\)/ed 0 qﬁfég@q;va?ﬁl 6 4005t té’iﬂﬁelra@ulg%’hﬂ& ?thﬂ _I_%gvetnlﬂ}glﬁ QOrganic solvent is
tenperaturé throughout the addition. e reaction is
rgn(pwed Egnfthe reac[tloln@agltstlbme)nmdﬁr regucedqrerurgagdS°C. To the reaction residue
N R
abﬁieﬁWemﬂ&@t@re \ﬂ"lklewoﬁﬂgpno@lﬂedmmmuﬁﬂ theSexsthiiml. Atle faattidtis stirred for at

| east one hour at -400C upti l d ned
Iggst apheurgh g ?P%te‘%lg‘ﬁ%’fed&&yﬁé‘%fﬁ%gp ‘li’fe\?}“negrhiéﬁé éﬁ% on
HiOAWRICRBEs A1, aRE tededdd midlfe @06b1ALGLL P Camll dxdeds fetoxid is quenched
added sl owly. Upon conplete addition, water is added

wWith. te adlitiop of K& paueeps weivaneislie selusierel)i Ehegpixpuiel tgstpd to ensure
aqllé 1I§/L: éﬁ%ﬁ@e‘étﬁt Mfleex{éactltoﬁ qg)a%[cﬁﬁéﬂrb?/ Pc(g%ddﬁloﬁtobﬁ 6N 'HEY (aq) (1.2 L.

rn| Organi c vent 1S renove rom -t
Tihe awttians kyradivatii thé bydrapsiureeaion isacupdde prdessuined by TLC or NMR
C. Totere tlon esi i.S ded 3-4.vol unes,.of
vy Therylud SRG0HE R lseBy BhSiskiPn BES § ol Pt ERgs 13 asa
yellowbglidat o&Ehb7®m). tenperature with cooling provided to
control the exotherm The reaction is stirred for at
| east an hour at anbient tenperature until conplete as

RehRaENes): DY reddibs i€ élﬁilgeﬁtv@‘h%ééﬁf@%é(m M0)s53 Kid18.0 mol, 1.0 eq) and

reaction mxture is cooled t C and excess
dserlysd iddny tgluqnﬁe(ﬁc?ri@l 3vlilphTe ﬂiles S@h@pn lS@ﬁd‘iﬂdHI@%la'dﬁ?é%ﬁ%@ Kg, 3.9
i 44m I [
O? dlenS L?? kO%l% eéi Bg%(ﬁlg ags?t%?( %ﬁ%‘e&%até%@ I%? Kg‘n% t2 Oz 1r43 %(@ e%eergactmn
mustums Hebaftdd&d rdﬂyaxtai‘n@heidi thir tat loamst d)hoﬁl\inh(&on(;m@ as(dletel?min)ad by HPLC.

Te reaction is stirr unt % F dr ol rea

e e et v Bt AR R e 55 RAROB e errg et gnbicn
tdr@Seitlelirt B GiRIddSiPdi 10 waRE BT PYoSiGl W Nabe(a(ﬁ)l (03 Kg, 0.33
to afford internediate (13) as a
eq). The aqueous phase is separated and the remaining toluene phase is extracted twice more
with distilled water (3.2 L) combined with 30% NaOH (aq) (0.13 Kg, 0.33 eq), removing the
aqueous phase each time. The organic upper phase is concentrated by distillation in vacuo (< 100
mbar) at approximately 40°C until a concentrated toluene solution is achieved. The resulting
solution is cooled to ambient temperature, checked for quality and yield by HPL.C, and carried

forward to the next step in the synthesis without further purification (theoretical yield for

intermediate (14) assumed, 0.56 Kg).

Intermediate (15a,b): A reactor is charged with 1.8 Kg (2.1 L) anhydrous toluene along with
sodium hydride (0.26 Kg, 6.6 mol, 2.20 eq) as a 60 wt. % dispersion in mineral oil. To this
mixture is added (0.85 Kg, 7.2 mol, 2.4 eq) diethylcarbonate as the reaction mixture is heated to

90°C over 1 hour. A solution of intermediate (14) (~1.0 eq) in toluene from the previous step is
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yellow solid (1.0 Kg, 79% . Internediate (14): A
reactor is charged with internediate (13) (0.53 Kg,

w@2@7m0is3s 1. 0 eq) and di ssolved in dry tol ueneP¢RIB206151056

3.1 L). To this solution is added dinethyl sulfate

(0.49 Kg, 3.9 nol, 1.30 eq) followed by solid

pot assi um carbonate (0.58 Kg, 4.2 nol, 1.4 eq). The

reaction mxture is heated to reflux and held for at

| east 1 hour until conplete as determ ned by HPLC

During this tinme, vigorous gasgs4evolution is observed.

The reaction is then cooled to anbient tenperature and

abdddud ed rvictibn Whigd ihih@phinsat t@ﬂhpt(r&ul% JEPOA O8Y . \Wak Byadet%n can be

NaOH (aq) (0.13 Kg, 0.33 eq). The aqueous phase is

Oé%%?fi&y@@g H*didfhﬁén dtp F‘mlﬂ@te eddiiehéepprgien st fopaitlegt 30

nﬁﬁﬂ‘ﬂltgseor%{ﬂecom 'th]e Q' &fehhﬂngﬁby\ﬁpﬁé aﬁa?Iys?s U}mﬁ:&ffﬂﬂl&ﬁq t‘l% Bll?xture 18
H (aq Kg, 0.33 eq), Tenoving the aqueous

cp(bigcg@ agdpadmt tenmeratu‘fm@d@hlg@d m;thd@p@r %pha@gs $u§,func acid (3.8 Kg, 3.9 mol,

%ogﬁ Wi Br a%aef‘ n b% @ Ssteé !%re aflowe% tl) Q%J\é{a ghe 18 er a ueoug pﬁ‘ase is

a conc ue

ranbwetli Tlfe rd:rﬁalﬂmg b@‘dﬁd phabés croeeetntrﬁuecmgl \Siﬁlld{kﬂ@(hmbﬁ‘) aaph@edimately
|ent te ture, checked for quality yield

‘@f P @ congipiral f&‘&e YA Fcfohisvedh Shesylting S@E’“Pﬁ fsypgled to

afp @ Sbsratitd HAULmbUII RSN (PE inbi GRb|DMe @iﬂﬂ%@fs Qifh6@! further
yield for internmediate (14) assuned, O.

A B gDag By Imgx e dBi Bt Goseral Jo i h 1.8 Kg

(2.1 L) anhydrous tol uene along wi th sodi um hydri de

(0.26 Kg, 6.6 nol, 2.20 eq) as a 60 w. % di spersion
Internyreidiaey (dba.mi172,b)TOA tdaitsr ilS(iCb(atrgﬁ‘deViﬂBa adided of ﬁu@ﬁed(@tﬁ (Thad) (0.85

I I et ate as th action Xt
Kol TS b buaRo TRa ok FeReup s Mol
diﬂﬁtﬁ}ﬂfdﬁdhrﬁﬁed(rﬂéﬁiyk(ceﬁhl @ SGrCK)g, U rh(ﬂl U@B@ aﬁﬂ &f@résﬁl&mg solution is
previ ous step isadd the reac

R ogY T Bt BTl 6 he BUBEoIBE: Sorbeat ipaael i resction) i
88018 dRRA SF AR I bBerkiicSs AdRtddan: > Ahice He&tﬁ&ﬁ& &nfinued for at

addition, the reaction is stirred for at | east
legptniuhcas oty periplete enllemnencd Sy Y Lranilsge Uppn Hmnpietlon the reaction

cgrﬂrrgi % tt‘?’e nnls?Rﬁ’é‘ ofqgtgﬂne%g o@ﬁ? E??s dc%l)é@ Eor i V&t ?e%@e?aguré Qnd toluene (1.8

{ tenperature an
KUl fiun Iahbngwntﬂ c{SoBoKipmite @. Ztﬁ{g, 3b. rﬁolel:])’. eq a]rehadded to the reactlon The
r?ag{}\éfits Ié%eélo% gr%Bp gtgrggega?urlree for at ?east%o mlnute untl?comﬁete as Eletermmed by
HPLC. 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 mbar) at
approximately 40°C by distillation. When the desired concentration is achieved, the solution is
cooled to ambient temperature and the toluene solution containing the mixture of intermediate

(17a,b) is carried forward to the next step in the synthesis without further purification

(theoretical yield for intermediate (17a,b) assumed, ~1.1 Kg).

Intermediate (18): A reactor is charged with a solution of the mixture of intermediate (17a,b)
(~4.7 Kg, ~3.0 mol) at ambient temperature. To the reactor is added N,O-
bis(trimethylsilyl)acetamide (0.61 Kg, 3.0 mol, 1.0 eq) and the reaction is heated to reflux
temperature (~105-115°C) for at least 30 minutes or until complete as determined by HPL.C

analysis. If not complete, an additional amount of N,O-bis(trimethylsilyl)acetamide (0.18 Kg, 0.9



renoved. The remai ni ng organi ¢ phase i s concentrated

in vacuo (<100 nbar) at approximtely 400C until a
w@orcanssat ed t ol uene solution is achi eved. TheCT/IB2007/051056

resulting solution is cooled to anmbient tenperature

and carried forward to the next step in the synthesis

W thout further purification (theoretical yield for

i nternedi ate (15a,b) assuned, 0.85 Kg). Internediate

(16a,b; 17a,b): A reactor is charged with a solution

of intermediate (15a,b) (0.851Kg, -3.0 nol, -1.0 eq)

in toluene fromthe previous step. To the reactor is

ntdn ems aTJ cedided ﬂ?ﬁ&ﬁehﬁéh(ft@h RAthee Ehrmédinl BF&E @mp{dlioRAhd@action is

1.5 eq) and the resulting solution is heated

C?@ec} @fbleiw ‘t%ﬁ'ﬁéﬁi arganie sqlvaps isresowdynder melupghipgpssys (1 i0Hgnbar) at
ﬁ}?{b%ﬁﬂkl}( I(PI: I?)? '&%’tlll&tfoﬂ%flp@ﬁgélﬁfb}e 1S %rﬁieh Oﬂﬁ%atcgoﬂjﬂs %&61&1 to
off whil'e the"tenperature is nhaintained

apbani tﬁglpﬁ:rgtummtl |thﬂmtblmtatedat>hdselaslsolate<hbmucmn ﬁﬂmaildm and washed

5 w1t%r83ﬁt1 c? watser ttd\xﬁ(t:ee(rl x 1, b}}/ Q0. bl Iib‘ q’h% rs]g‘lll ned tg%?f%rd 1nte1;med1ate (18) as
£5 8, € reéeaction contai ni ng e m Xture

alwiite rsm&nl(lomse(g( $83). hhe masrisldohed mmoarfbmlem purtfeaper atthly gext
and toluene (1.8 Kg, 2.1 L) along with

e bdopyl anmine (0.21 Kg, 3.6 mol, 1.2 eq) are added
to the reaction. The reaction is stlrred at anbi ent
tenperature for at |east 30 minutes until conplete as

Tejenmedigior{d®): Hyreppems chasesd vddipliéintomediahéld) éxée Kem2smol, ~1.0
I 9

0 o bkl e ERIARR YR S50 L Pl

hydrechlerid cowed. 1tKg 36 pwi)alle: reddtien aqx,temusblphgs & lefux enmmauhre (76-
he o n|c hase i oncent.rat ed under

R A
heiefolgbdebad, TAOmie ik Kehed dﬁeﬂlﬁﬂd)r eaesenhers dnoﬁml Smplete as
achi eved, the solution is cooled to anbie

P eI ISR F BIQAHECSBRGYHb Hp%?ﬂr%nlﬁmgthf Fraction is cooled

15 Xt use fa thObBEPRM AR (shdRatkd by $1uG@SH dn8 FabiRt WRhdidi@led water
the next step in the synthesis wthout further

(puiKigh failawrwbhy ¢thanebilet Kg)th%S@lhtgd fadvd 15 driasrtraldprdtigermediate (19) as a
ne, ) 8

SRS DR, AR OLTE ST BrlSld gy sos

SlZSt(ﬁlt ey i7 86 €m( ﬂﬂmb)s (fa; HH)74. Big(s 31@3),0.3al, pUatl . lamb2Emt °F NMR

erature. To the reactor is added N, Qoi s(
(CDC 3 + CECl3, 292 MHz) o (ppm): -119. HPLC: 99.5% by area.

20
C. Synthesis of borone ester chelate of 1-Cyclopropyl-7-fluoro-8-methoxy-4-oxo-1,4-dihydro-

quinoline-3-carboxylic acid (20):

AcQO, OAc
a. CH3COOH, (CH;3C0O).0 o B‘O
reflux, 2 h
o}
B,O4 > |
b, o o F N
OMe A
OH
| reflux, 6h
F N 20
OMeA 19 ==
c.  Toluene, tert-Butylmethyl ether
20-50°C, filter

25  Areactor is charged with boron oxide (2.0 Kg, 29 mol) followed by dilution with glacial acetic
acid (8.1 L, 142 mol) and acetic anhydride (16.2 L., 171 mol). The resulting mixture is heated to
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trimethylsilyl)acetamde (0.61 Kg, 3.0 nol, 1.0 eq)
and the reaction is heated to reflux tenperature

W@ 200051B3150C) for at |east 30 minutes or untiPCT/IB2007/051056
conpl ete as determ ned by HPLC anal ysis. |f not
conpl ete, an additional anount of
N, O bis(trinmethylsilyl)acetam de (0.18 Kg, 0.9nol, 0.3
eq) is added to the reaction to achi eve conpl eti on.
Upon conpl etion, the reaction is cooled to bel ow 400C
and organi c solvent is renovegsunder reduced pressure
(<100 nbar) at approximately 400C by distillation

réfitii bmGer R Goridk 1edét@ Hobrsf DicFesbtior béhtdn@Ag Ecikedits 46Q0AnAGhe solid 7-
to anbient tenperature and the precipitated solids are

ﬂiu.g@glaip@lgnq)%pi%i@ Ip%atf: (19 (1443 o3 54 mepliia adled tquihe geaction mixture. The
ngktﬁl'e' iL hgﬁgn Hi@&:@ o Ll § ?errfp@raﬁlrél-fo? at!-leas[ 6 ﬁo&s.%e&étion-ﬁb\%ﬁess 1S monitored
disd f (18 ite

sol | ried to afford I nternediate ) as a

by HINLE a0 NAGR Kigie 18204« is Tordedhmtapprosimaiely YsEdndiciroet4S L) is added to
AL RL S 508t D, SF OB Pl 1 s st
thentetioe dii-atue «§ bid)yg dbOutieckdtatior?ofShdmbduct. IThO négpreds then cooled to

' f ol hanol . 3. K .

e R 1 o b s B g iy i
16PRbltylmbas1 étﬁé%g@é Qgprmr X M Bg liSa Picoudber 8 40€F {56Xorr). The product
tenperature (76- 800C) during which tine the mxture

yfeld ehtai preldormaierineshisig E9e BUB1s agdtionais 8p-4fe &sinag (cm™): 3084.7,3022.3,

r ' = t t I r

N R R e
580&) 384105 3515 IAROAEY(He RaEB1zy 5 Wpm)UPaA (€ dhipl 8e38-083 (nh,HED), 7.54 (t,

r [ iS,c0Qled to O C.and t recipit d
IsRTt: P b3sTatah By A1 Al on A e ChE G D 1.34-1.29 (n
zdn%.snt letatnah &IKC ISE/SilE), 662 dog\wg, bied RN : 1((dvY CKION : 0.5N

The isolated solid is dried to afford internediate
Nag'djaqa 4N\ (AafidpengpyisepliggioasRgg-4+-L950) . 1H NVR (CDd 3,

300 MHz) d (ppm: 14.58 (s, IH), 8.9 (s, IH, 825 (m

IH, 7.35 (m IH, 4.35 (m IH, 4.08 (s, 3H, 1.3 (m
I2 Hjqupling of{ Ir§"y @éiropyl- FluNVRS- (nEDCk B4-0x G GFBhy 2@ Quilbin)- Jdcarboxylic
aéig ?%Eh ;50 {9%32 Sr)—(?ﬁ\g&glgj?p;)e%%np%yl?—'éa?rgamig'ac&);er}}—&ﬁ)‘c/’ll e%tero {8), and synthesis
of maye! sap oOER|5SY.7 1| BuUmin-B maely et dmOX e clohprahyh Y drdagdions-

ol i ne- 3-carboxylic acjid (20):
methoxy-4-oxo-3-quinolinecarboxylic acid (25):
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c . Toluene, tert-Butyl nethyl ether 20-50 0C, filter A
reactor is charged with boron oxide (2.0 Kg, 29 nol)

wo odoowesas by dilution with glacial acetic aci dP¢BIB2007/051056

142 nol) and acetic anhydride (16.2 L, 171 nol). The
resulting mxture is heated toreflux tenperature for
at least 2 hours. The reaction contents are cooled to
400C and the solid 7- fluoroquinol one acid
intermediate (19) (14.2 Kg, 5 1 nol) is added to the
reaction m xture. The m xturejjs again heated to
reflux tenperature for at |east 6 hours. Reaction

progregs oi sxmoni tored by HPLC and NVR. The mxture i's

cool oapps oXi mat ev 0C and t ueng (45 { g

ad t he reaction. e reactio ur er| c%oP"é

to 5064 and f er f ~DULYI.TEL DL . €L her @ dded t @ Norteolated
the reaction®nixture to bring about pre plt i on of

the product. The mixture is then cool edfo 200C and

the solid product (19) is isolated by filtraei®@nNCFyeeH:Ck
i sol ated solids are then washed with ferf-bytyl#ErHyre o=
ether 6 Jprior to drying in a vafuumoven §t 340pC
(50 JThe praduatioy @ledsobt ai ned for i riredt at e
(20 Prliji s r €aC T A, xS BBy Ao aman (¢ N30 4| o tolted
30221.3, 2930.8, 1709.2, 1620.8, 1548|5, IM68”HA

1397.7, 1368.3, 1338.5, 1201.5, 955.3, 65%.9, 580.7
552.8, 384.0, 305.8. NWR (CDC 3, 300 MHz) d (ppm:

9. 22 J(Sic ach 8.38-8.33 (m IH), 7.54 (t, /=9.8 Hz,

IH), 4.38-4.38°(y-wHy, 4.13 (s, 3H), 2.04 (s, 6H),

1.42- 1o , 1.34-1.29 (m 2H). TLC (Watman
MKC18F: St1 Pca, 6 200 nm¢ Mobile Phase: 1:1 (v/v)
CH3CN : 0.5N Nad ¥Xaq), 366 nn) visualization;

Rf =0. £#05H0D, Coupkh- N

| - Cycl opropyl - 7-f | uor'e~8- WeAhoxy 4- oxo- |, 4-di hydr o- qui
nol i ne- 3-carboxylic ackd (20)°t'e (38

5S) - (5- Met hyl - pi peridin-3-yl) - car bai Cld tert-butyl
ester (8), and synthesis of nalate salt 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
lAachdor(ip Bardid twithssolidinedmed et 6HD) (4.4 Ke, 109 mph yélhrwied by 80utOn with a

sglugon of triethylamine (TEA) (2.1 L, 14.8 mol) and piperidine side chain intermediate (8) (2.1

Kg, 9.8 mol) in acetonitrile (33.5 L, 15.7 I/Kg) at room temperature. The resulting mixture is
warmed to approximately 50°C until reaction is judged complete. Reaction progress is
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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/| CH2CI2 6 8 extract 12 h filter A reactor is charged
wth solid internediate (20) (4.4 Kg, 10.9 nol)
wo odoowesas by dilution with a solution of triethgl/mBuoR051056

(TEA) (2.1 L, 14.8 nol) and piperidine side chain
intermediate (8) (2.1 Kg, 9.8 nol) in acetonitrile

(33.5 L, 15.7 IVKg) at roomtenperature. The resulting

m xture is warned to approxi mately 500C until reaction

i s judged conpl ete. Reaction progress is nonitored by
HPLC or reverse phase TLC. Wesn conplete, the reaction

is cooled to approxi mately 350C and reaction volune is

126 IR rda0tod PN dihetey thadC M e 1Sdckibh asil@B 1sQf3duced to
acetonitrile under vacuum between 0-400 torr.

apRraEigrely eretald by disalajien. Metrpacns istheqcharged W@N2ﬂ|§di% TEYYICI (2q)
sold 1('7{{ 'tlf?:rlerﬁﬁ@atﬁlla% &cﬁtﬁ&@ﬁ@ém aﬁcﬁagﬁt@tﬁoﬁﬁg allved for at least 12 hours to

appr oxi mately 400C. Disti t1on under vacuumi s
peont tha bed d@e@tm@n repcdonio we®ir.orhe gerciion is onohiypredh by HPLC or reverse

ﬁasetT'LICJ when com t% bas gt\lloe d1§ %11@(1%&1%1% %nd aa phg’seg %rg gll(g:v(s?e%l to Separate.
0] roon1tenper ro ySIS reac

T fivied Rﬁghnb:)@hhﬂ%hﬁeﬁfovécﬁatﬂrsaeasmh age rddc(or 1sLﬂpmharged w1th 12.7 Kg (9.6
Lé Ietlon t he reactlonothurels neut r al zedt

Filapibant 6.8 CBgckmr i AempgroR agaled. BN flowed o
s%k:ﬁe ald@e bRAIE AlchioPorhdli®Re 91'11;@,5 gsqgrnMéthﬂe?or%anﬁgexﬁ@ct@ ark kombined

di chl or onmet hane as an extracti on sol ven

h
aml sis¢prded Bheggmpiging @quashsrhase igddutgd wehe 83 the beélélaqi gigr and the
%%rm@ 1s%99dk'o%ggllg%la%ﬁﬁﬂabhﬁgﬁumﬁ%g%é %a&%ﬂ.ﬁ‘f&ﬁﬁ%ol@ﬁ) is

raction proc I'S repeated two a t1ona
pagomyd IPreihokgrefiduf dichloodmahanh fflomohetchaive, TiegiH efabé regetion is then

0t QShise TS0 EnB B GLATER b RO, AR GRS Rerine e

ténSek D@t 6f @aedabtion bERSY wa:chres:dﬂBﬁ andosledtes(Neahe thetpeecipitated
400C and the reaction volume is reduced to

salifls rEpasah s Plcdhan bear pripho gpding (thegpix e Lopam feaperagire.j e solids
aFehg‘(ﬂat&hW QeGoniltRi#0nd wishe + IR Hih S(QaIQQ %)&Ql_)ﬂétd.f QRuillddGater. The

enperature is adjusted to 35C, and agitation is
sglpd,s avediicfl dor agteastd 3 Hpurg vith Gugtion @@d then for an additional 12 hours in a

convection oven at 55°C. The yield achieved for intermediate (23) in this example is 3.2 Kg
(79%). A reactor is charged with 3.2 Kg solid intermediate (23) and the solids are suspended in
25.6 Kg of 95% ethanol as solvent. To the reactor is then added 1.1 Kg of solid D,l.-malic acid
(24), and the mixture is heated to reflux temperature (~80°C). Distilled water (~5.7 L) is added
to the reaction until a complete solution is achieved and 0.2 Kg of activated charcoal is added.
The reaction mixture is passed through a filter to achieve clarification, cooled to 45°C and held
for a period of at least 2 hours to allow crystallization to occur. The reaction mixture is further
cooled to 5°C and the suspended solids are isolated by suction filtration. The solids are then
washed with 6.6 KG of 95% ethanol and dried for at least 4 hours with suction under vacuum.
The solids are then further dried in a convection oven for at least 12 hours at 45°C to afford 3.1
Kg of intermediate (24) (70%). NMR (D,0, 300 MHz) 6 (ppm): 8.54 (s, 1H), 7.37 (d, J=9.0
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, /=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, J=14.4
Hz, 1H), 1.58-1.45 (m, 1H), 1.15-0.95 (m, 2H), 0.91 (d, /=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(l (aq),
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reaction is nonitored by HPLC or reverse phase TLC
wob@n/1oBapl ete, agitation is discontinued and PEEIB2007/051056

phases are allowed to separate. The | ower, organic

phase is renoved and set aside. The reactor is then

charged with 12.7 Kg (9.6 L) of dichloronethane as an

extraction solvent, the mxture is agitated, phases

are allowed to separate, and the organic

di chl oronet hane phase is renoyed. The organic extracts

are conbi ned and di scarded. The renai ni ng aqueous

(Phese/366 nil) Visilia@iclatiint BIPL8: :M(B{Qled’ih%iﬂzbﬁﬂtWI%rfoﬁﬁ@a(ﬁdygcetomtnle
t.egfer ature is raised to a@pr oxi mately

1P Ferpicoteidy arpdient cheinpnnyihiiste Izl&!fqr@rwlq tg 29%#26}/%@10 acid,
zto9oa§ SERVE4 bRR! AV mAl SRLA PHFNB ggggaiétwg i H%ﬂfnﬁﬁl%é 90 min run

pH of the reaction is then bet ween
tlﬁ1682® i, lD;ﬂth?g)f Molat GBB 142, K@ BY/ 2@03@#\9 I(h@-Pl(anMoé@ IGBil bk S/N
epi n te r i on I
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J BTE)OVZ@% aipedkinat rdstian émadedndonedade (18R SH3.(amink G)pljirommate retention
rior. to cooli the m xture to room tenperat ure, .
t‘?l?l fP%te%@lﬁt%@%gtlén? B REIBHE PSP RS Oréﬂarf%&?ﬁ’e@% 16.3 min;
appo£ighat rbnRndinkOroPRdrneMSe @12)digSt thint §hrH@MSE retdd¥@n time for
solids are dried for at |least 12 hours wth suction

infprenetiaer 28)o B0 ann aapgiorineatareten Romigne £r cpmpouad i ct- Byn.

oven at 55C. The yield achieved for internediate (23)
inthis exanple is 3.2 Kg (79% . A reactor is charged

wi t hEScept Kgptlpovisenoted, el mmdurag 'mc](uaia}; qaantitith eersoitdgds palrtiens and
PPURRRRE STl e ey Ty PR 0 fuliito AR Frended o
d&&mm@mhMmgmeMelsrmmedtoreﬂuxtemmrmure
(~80C). Distilled water (-5.7 L) is added to the

n.Ln
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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.



The solids are then further dried in a convection oven
for at least 12 hours at 450C to afford 3.1 Kg of
WO paoennsas ate (24) (70%9 . NVR (D20, 300 MHz) drCpmBRpo7/051056
8.54 (s, IH, 7.37 (d, /=9.0 Hz, IH), 7.05 (d, /=9.0
Hz, IH), 4.23-4.18 (m IH), 4.10-3.89 (m IH, 3.66
(br s, IH, 3.58 (s, 3H), 3.45 (d, /=9.0 Hz, IH), 3.34
(d, /=9.3 Hz, IH), 3.16 (d, /=12.9 Hz, IH, 2.65 (dd,
/=16.1, 4.1 Hz, IH), 2.64-2.53 (m |H), 2.46 (dd,
/=16.1, 8.0 Hz, IH), 2.06 (brag, IH), 1.87 (d, /=14.4
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 (mamld). TLC (What man
MKC18F Silica, 6gA 200 nm, Mbile Phase: 1:1 (v/v)
cH3CNYhat iy cBNnaddEl  (aq), UV (254/ 366 nm) visual i zati on.
1HP,L CA !;sj f_%r ]E)I_Q?ﬁ‘ﬁg E@@s\(ﬂu&é@l q?m%%ng %ﬂcﬁng to Formula I:
aci d/ Acetonitrile Wwth 0.1%formc acid, gradi ent
elution with 88% H2gq /formc acid to 20% H2q /form c
acid, Zorbax SB-C8 4.6mm x 150 nm &ol Yrm, Part No.
883975.906, 1.5 m/min rate, ;20" ‘
Det ect or Model GL314A, S/ N JJ !@gl , Quat Punp Model
G1311A, S/ N US72102299, o'\éaL &r Mbdel GL313A, S/ N
DE14918139, Degasser Mbde 3228 RS/ N JP73007229;
approximate retention tine ffor i nternedi ate (19): 13.0
m n; approximte retention tiesmufaar i ntermediate (20):
11.6 mn; approximate retention tinme for internediate
(21) Wheiging i n: approxi nate retention time for
i nter medi @tig (( 2Zhikyll8- 2 M n; approximate retention
time for intermediate (23): 8.6 mn; approximte
ret ent i onRtis fe-Ghebkybafpdurmraclpgkyl: 8.6 mn. Except as
ot herw se,n L1 i [ ntiti :
per cent agiotitareTatn AIGUALSal RELHA dith AUB0S Loytag of pine. €1
to be nodifi ed saskytdnenovprogectedaatiic, andOdCatkyndmsl ar e
not intended tq indicate significant digits. Except as
ot herwi se" ii toégz the articles "a", "an", and "the"

Meansai@pecRt coBprRing N defICHARAL S cEinpQehdioN FéMfila IT with a compound
Det ai | ed Description of the Invention are, in relevant

par t of foieglegl imthe arepece phe witablepase eheE te R (e fallaped Ay hydrolysis:
of any docunment is not to be construed as an adm ssion

that it is prior art wwth respect to the present

i nvention. To the extent tgéELOany ]

| o) R \_N\R
F l}l H

OR' g2 (1)
(11

wherein
R? is unsubstituted or substituted C;-C4 acyloxy; and
Rl, RZ, R4, R’ , and n are as defined for Formula I above.

2. A process according to claim 1, wherein R is methyl.

3. A process according to any preceding claim, wherein R’ is cyclopropyl.
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meani ng or definition of a termin this witten
docunent conflicts with any neaning or definition of

W0 b@7tiersas i n a document i ncorporated by refer ePCEIB2R051056

meani ng or definition assigned to the termin this
witten docunent shall govern. While particul ar

enbodi nents of the present invention have been
illustrated and described, it would be obvious to
those skilled in the art that various other changes
and nodifications may be nmadezw t hout departing from
the spirit and scope of the invention. It is therefore
41 nt eﬁdﬁ&eﬁs(hc@(ﬁﬂiﬂg td dhytpR@eaPPEREE &heled ITSis alelhyBuCh
changes and nodifications that are within the scope of
this invention. CLAIMS What is clainmed is: 1. A process
for pr [ - i i - (g to
R e R SRS S

is G-C4 alkyl or C3-C6 cycloalkyl; R4 and R5 are each
i ndependent | elected froma gro copsi sti.ng of

O I E3orag T siones =i Sk B RA HN & - o
alkyl; and nis 1 or 2; said process conprising the
step of: reacting a conpound of Forrmula |L with a
7conpéLHﬁ%°eE§fa"%‘Hf"Hglt°aaﬁyr§n Hfugﬂglséﬁ%g’e‘?ﬁ‘t‘fée“bﬁ B 20U 46T e
basep@bxR@P6nyf10 800C, fol | owed by hydrolysis: wherein
R3 is unsubstituted or substituted G -C4 acyl oxy; and
Rl, R2, R4, R5, and n are as defined for Formnula I

8<?‘b°V§\- process according to claim 7, wherein the resulting compound of Formula I is

subsequently subjected to a process of deprotecting the amino group of R’

9. A process according to claim 1, wherein the quinolone of Formula I is:

o O

10. A process according to claim 1, wherein the compound of Formula III is:

Me\(j‘\\NHBOC

N
H

11. A process according to claim 1, wherein the compound of Formula II is:

O O OAc

12. A process according to claim 1, wherein the base is selected from triethylamine,

diisopropylethylamine, triisopropyl amine, and 1,8-diazabicyclo[5.4.0]Jundec-7-ene.



2. A process according to claim1l, wherein RL is
met hyl . 3. A process according to any preceding claim
wob@rai1m3R2 i s cycl opropyl.4. A process accor dPemIB2007/051056
any preceding claim wherein R4 is nmethyl. 5. A
process according to any preceding claim wherein R3
is acetoxy. 6. A process according to any preceding
claim wherein, Ris amno. 7. A process according to
any one of clainms 1 to 5 wherein R5 is
am no-tertbutoxycarbonyl. 8. # process according to
claim?7, wherein the resulting conpound of Fornula I
i s subsequently subjected to a process of deprotecting
the amino group of R. 9. A process according to claim
13, wheresers acpadigaihdrisni. gherrdrth frage 1 Gighylagine. o
process according to claim1l, wherein the conmpound of
Formula IE is: 11. A process according to claiml1,
Ikher &icemphenddumpe thedtroftu®or nul a 11 is: 12. A process
according to claim1, wherein,thg base is selected
fromtriethylam ne, diisopropylefhyliam ne
triisopropyl am ne, and 0" T"OAc
I,8-diazabicyc|o[5.4.0L < (~ene. 13. A process
according to claim12, whereip the base is
triethylamne. 14. A conpéﬁﬁ%ihaving the structure:




