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(57) Abstract

The present invention provides a method of making quinolone carboxylic acids or naphthyridine carboxylic acids in free base form, the
methqd.comprising dissolving a quinolone carboxylic acid salt or naphthyridine carboxylic acid salt in a solvent system to form a solution;
combining the solution containing the quinolone carboxylic acid salt or naphthyridine carboxylic acid salt with a calcium salt in an amount in
the range of about 0.01 % to about 5.0 % by weight of the quinolone carboxylic acid salt or naphthyridine carboxylic acid salt and a base, the
combination resulting in the formation of a precipitate; and collecting the precipitats, Also provided is a solid bulk pharmaceutical chemical
composition comprising 7-(3-amino-1-pyrrolidinyl)-8-chloro-1-cyclopropyl-6-flucro-1,4-dihydro-4-oxoquinoline-3-carboxylic acid or 7-[3-
§-(2-S-aminopropionylamino)pyrrolidin-1-y13-1-cyclopropyl-6-fiuoro-1,4-dihydro-4-oxo- 1,8-naphthyridine-3-carboxylic acid; and calcium in
an amount in the range of 0.001 % to about 1.0 % by weight of the 7-(3-amino-1-pyrrolidinyl)-8-chloro-1-cyclopropyl-6-fluoro-1,4-
dibydro-4-oxoquinoline-3-carboxylic acid or 7-[3-S-(2-S-aminopropionylamino) pyrmrolidin-1-y1}-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-
1,8-naphthyridine-3-carboxylic acid. :




acids typically starts with the correspondi ng bul k drug 35 subst ance

prepared in its free base form Chem cal synthesis of the free base
form of the quinol one WO 96/ 37475
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car boxylic acid or naphthyridine carboxylic acid. 5 Poor
filtration rates during the processing of bul k drug substances can
cause maj or product quality probl ens3ncl uding increased difficulties
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filtration procedure wll nornally add addi t.iional cost to the
product because addit I eSS|n S e tra | abor .

Mor eover, these probl gﬁggai Fion r%g%ﬂ%ﬂse&ouﬁoﬁ‘eé:i’%e 188mer ci al
quantities. qulnolonerh@a:l@b@gg}ﬁc ianidda o W@sdansechuuouflmku ng

EU|no}one Cﬁr?OXadezaﬂndﬁréé e t frm di MhiGaRRertiion a%s?tra%ggéslntfree
ase formythat prqv r i ation rates
The presen:0 i nve% |%n§§%%§ lgi]g%raceé{?ti\f:&l cgfn%gag é"ﬁfh EPP&’aéﬁWg 2 whi ch
results in. quiReYeRe sCHRENPIYIL I et ©If id naphitbyridiee. carboxylic
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BACKGROUND OF THE INVENTION

Quinoclone carboxylic acids or naphthyridine

20 carboxylic acids are used in the treatment of patients
having various conditions. :Most ofteh, guinolone
carboxylic acids or naphthyridine carboxylic acids are
used as anti-infective agents. The term "patient" |
means humans and other animals. )

25 One way to deliver quinolone carboxylic acids or
naphthyridine carboxylic acids to a patient is via a
parenteral route. For example, a suitable solution of
or a suitable formulation containing the quinolone
carboxylic acid or naphthyridine carboxylic acid

30 compounds can be injected into muscle tissue or the
blood stream. o : _

Formulation of parenteral dosage forms of
quinolone carboxylic acids or naphthyridine carboxylic
acids typically starts with the corresponding bulk drug

35 substance prepared in its free base form. Chemical
synthesis of the free base form of the quinolone



The present invention provides a nmethod of naking qui nol one
carboxylic acids or naphthyridine carboxylic acids in free base
form the nethod conprising di ssol ving a qui nol one carboxylic acid
salt or 35 napht hyri di ne carboxylic acid salt in a solvent system

to forma solution; conbining the solution containing VO
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-3 - t he qui nol one carboxylic acid salt or napht hyri di ne

carboxylic acid salt with a calciumsalt in an anount in the range of
about 0.01%to about 5.0% by wei ght of -2- the quinol one carboxyllc acid
salt or naphthyrldlne 5 carboxylic acid salt and a base, the
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contamination of the product. Furthermore, a slow
filtration procedure will normally add additional cost
to the product because additional processing time
requires extra labor. -Méreover, these problems are

20 ‘magnified upon scale-up to commercial quantities.
' The present invention provides a method of making
"quinolone carboxylic acids or naphthyridine carboxylic
acids in free base form that provides for dramatically
improved filtration rates. ' The present invention uses
25 trace levels of calcium (II) salts, which results in

products having improved filtration rates..

. SUMMARY OF THE INVENTION -
30 ' .
The present invention provides a method of making
. guinolone carboxylic acids or naphthyridine carboxylic
acids in free base form, the method comprising
dissolving a quinolone carboxylic acid salt or
35 . - naphthyridine carboxylic acid salt in a solvent system
.. to form a solution; combining the solution containing



range of about 50[err]C to about 70[err]C, which results in the 30

formation of a precipitate; and collecting the precipitate.

Al so provided is a solid bulk pharnaceuti cal chem cal conposition

conprising 7- (3-am no-1-

pyrrolidinyl)-8-chloro-1-cycl opropyl -6-fluoro-1,4- 35

di hydr o- 4- ox 4@ P&EMTHe- 3- carboxylic acid or 7:-[3-S-(2- PCT/US96/05899

S- am nopr opi onyl am no) pyrrolidin-1-yl]-1-cycl opropyl - 6- WO
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-4- fluoro-1, 4-di hydr o- 4- oxo- 1, 8- napht hyri di ne- 3- car boxylic

aC|d and calciumin an anount in the_range of about 0.001% t o about
096by wei ght ofthqmgqiqg;qgg f@rpoxylic acid salt or naphthyridine
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acid salt or nap car sal C|um
salt in anl0 PY?#Q%?ﬂi@W@é'@ﬁcaﬂéﬁP 8- 91¢993r935ht65f %9

wei ght of the qu'ﬂoiﬁﬁﬁthEéHEQHthdﬂﬂdiﬁﬁﬂ B -@arboxylicnaghd hysi g pe-

carboxylic acid SS E2 éi fn&proplonylamlno)pyrrolzdln 1-yl}-1-
cyclopropyl-é6-£fluoro-1,4-dihydro-4-oxo-1, 8-
naphthyridine-3-carboxylic acid, the method comprising

15 dissolving the hydrochloride salt of 7-(3-amino-1-
pyrrolidinyl) -8-chloro-1-cyclopropyl-6-£fluoro-1,4-
dihydro-4-oxogquinoline-3-carboxylic acid or 7-[3-S-(2-
S-aminopropionylamino)pyrrolidin-1-y1]-1-cyclopropyl-6-
fluoro-1,4-dihydro-4-oxo-1, 8-naphthyridine-3-carboxylic

20 acid in a solvent system to form a first solution;
adding a calcium salt to a solvent system in an amount
in the range of about 0.01% to about 5.0% by weight of
the hydrochloride salt of the guinolone or
naphthyridine to form a second solvent system;

25 combining the first solvent system and the second
solvent system while simultaneously adding a base such
that the pH of the resulting mixture is kept in the
range of about 6.5 to about 8.0 at a temperature in the
range of about 50°C to about 70°C, which results in the

30 formation of a precipitate; and collecting the
precipitate.

Also provided is a solid bulk pharmaceutical
chemical composition comprising 7- (3-amino-1-
pyrrolidinyl)-8-chloroml-cyclopropleG-fluoro-1,4-

35 dihydro-4-oxoguinoline-3-carboxylic acid or 7-[3-S-(2-

’S-aminopropionylamino)pyrrolidin-l-yl]-1—cyclopropy1-6-



approxi mately one equi val ent of a base, the conbination 25 resulting in
the formation of a precipitate; and collecting the precipitate. :
The sol vent system used to di ssol ve the qui nol one carboxylic acid
salt or naphthyridine carboxylic acid salt may conprise one or nore
solvents. In a preferred 30 enbodi nent, the solvent system conprises
wat er and = woesamishanol in a volunme to volune ratio of abogbrbsdsossber

to nethanol. In general, any solvent systemin which t he qui nol one
carboxylic acid salt or naphthyridine carboxylic acid salt wll

di ssol ve can be used. 35 However, the sql vents that make up the sol vent
system shoul d be conpatible with the quinol one carboxylic acid
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cal ci um sal t |sSCéWBFﬁEH°R}?¢V1#ﬂ?QRﬂRMﬂnﬂildln 1-y1 br freeyopepreopl - 5'
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carboxylic acid_sght in the sol vent system .The calciumsalt can be
added directly as a solid. Alternatlvely,_the calciumsalt can be
conbi ned as part of a .solution. For exanple, the - calciumsalt can be
added to 1 solvent'systen1and the 15 sol vent systen1containing t he
cal ciumsalt conbined ' %gy1 ing the
di ssol ved qU|noIone ca oxyélc acl sg t “or napﬁ@?@?ﬁdlne
carboxylic acid salt. " In-general; the solvent systeminto which
the 20 - cal ci um szhé pseseite dihamtilon @&ﬁviaééperMEEﬁo@Soffmhking
sol vents whi ch EEXanoﬂéegafﬁbﬁyffﬁﬂdﬂidgh%rqHhﬂﬂkﬁgfidine'carboxylic

15 = acids in free base form, the method comprising

dissolving a guinolone carboxylic acid salt. or
naphthyridine carboxylic acid salt in a solvent system
to form a solution; combining the sclution containing
the quinoldne carboxylic acid salt -or naphthyridine
20 - carboxylic acid salt with (1) a calcium salt in an
amount in the range of about 0.01% to about 5.0% by
- weight of the quinclone carboxylic acid salt or
naphthyridine carboxylic acid salt, and (2)
approximately one eguivalent of a base, the combination
25 - resulting in the formation of a precipitate; and
collecting the precipitate. ' .

The solvent system used to dissolve the quinolone
carboxylic acid salt or naphthyridine carboxylic acid
salt may comprise one or more solvents. In a preferred

30 embodiment,-the'solvent system comprises water and
methanol in a volume to volume ratio of about 1:5 water .=
to methanol. In general, any solvent system in which
the quinolone carboxylic acid salt or naphthyridine .
carboxylic acid salt will dissolve can be used. '

35 However, the solvents that make up the solvent system
should be compatible with the quinolone carboxylic acid



carboxylic acid salt or naphthyridine carboxylic acid "salt. In a
preferred enbodi nent, the calciumsalt is added to water. 25

The amount of the calciumsalt required in order to provide for
increased filtration rates is in the - range of about 0.01%to about
5.0% by wei ght of the qui nol one carboxylic acid salt or

napht hyri di ne¥O9637475 c5r hoxyl ic acid salt. In a preferred entRSKVEHDS89? he
30 anount of the calciumsalt is in the range of about 0.02% to
about 2.0% In a nore preferred enbodi nent, the calciumsalt is in
t he range  of about 0.1%to about -5- The calciumsalt can be any
salt of calciumthat 35 IS not detrinental to the patlent to which the
qui nol one car boxyPREt :2F PRELIFFIGING FAFPORALAExPFiE Salt. Moreaysr,

96/ 37475 in order to dissolve the quinoP6héUS8FHExEPHc acid salt
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sol uti on and a combined as part of a solution. For example, the
calcium salt can be added to a solvent system and the

15 solvent system containing the calcium salt combined

' with the solvent system containing the dissolved
quinoclone carboxylic acid salt or naphthyridine
carboxylic acid salt. '

In general, the solvent system into which the

20 calcium salt is added has. the same properties as the
solvents which may be used to dissolve the quinolone
carboxylic acid salt or naphthyridine carboxylic acid
salt. In a preferred embodiment, the calcium salt is
added to water. '

25 The amount of the calcium salt requlred in order
to provide for increased filtration rates is in the
range of about 0.01% to about 5.0% by weight of the
quinolone carboxylic acid salt or naphthyridine
carboxylic acid salt. In a preferred embodiment, the

30 amount of the calcium salt is in the range of about
0.02% to about 2.0%. In a more preferred embodiment,

" the calcium salt is in the range of about 0.1% to about
1.0%." _ Do '
The calcium salt can be any salt of calcium that

35 - is not detrimental to the patient to which the
guinolone darboxylic acid or naphthyridine carboxylic



- separate solution of the base are added sinultaneously 20 to a solution

containing the calciumsalt. I n anot her node of conbi nation,
the neutralization i s acconplished by adding a base to the sol ution
cont ai ni ng the quinol one carboxylic acid salt or napht hyri di ne
carboxylic acid salt and the cal cium 25 salt. Alternatively, the
cal ci unsal't wegssma?sdded to t he base and then the sobCRUsISN0S899
cont ai ni ng the base and the calciumsalt added to the solution
contai ning the qui nol one carboxylic acid salt or naphthyridine
carboxylic acid salt. 30 I n anot hgr enbodi nent of the present

I nventi on, the solution containing the calciumsalt is added to
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t he sol ution calcium SDfa8k3and5caleium phosphate. A preferred o
PCT/UF96/05898 c?lc1um salt 1s ‘calcium hydroxide 'd'7' ; b antalnhng }Pe
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as a solid, as part S°E'Fté(°§eﬁ3?ﬁ?%n£’t§ Lﬁl}%ﬁ{“&P° ROEHEAERPE A uti on as
t he base. @tibrsatsdes nﬁphbhhrh@imenc&mhyxﬂmimranudtsalhase 5
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scope of the present i,nventi 0 known to those skilled-
in the art can bEuivalent o f'obﬁ%ﬁtyyfrfz’éestpr?é%sglou?f%ncﬁﬁlﬁ?ﬁ'lrﬁ%g t he
qui nol onel@ar boxgdid saditd whiichoresubts hin itliendree basecafbomydf ccheci d sal t.

Preferably, the (ﬁ.@ﬁﬂ:l'o’ixes%ﬁkﬁakylic a@y&rwr&enc&@&ed@ﬁef 8&@%&911&“9 base

L?e?gr?ggegﬁ;oglm prter?&pasﬁgﬁ%"génhg r(y}lﬁd?ﬁ?s'l%tgt"honcont ai ni ng the
qui nol one carboxyl i c Vagiidusampdes ¢6 combiagttiop iofi bbecqubneldne aci d salt
s kept during tdifrpoxylicn8eiRabhZalbPaiiihyridile EaPEs«pidhaYly 6-5 to
about 15 salt with the base and the calcium salt can be used in
the present invention. In a preferred mode of
combination, a quinolone carboxylic acid salt or
naphthyridine carboxylic acid salt solution and a
separate solution of the base are added simultaneously
20 to a solution containing the calcium salt.
- In another mode of combination, the neutralization
is accomplished by adding a base to the solution
containing the quinolone carboxylic acid salt or
naphthyridine carboxylic acid salt- and the calcium
25 - salt.: Alternatively, the calcium'salt may be added to
the base:and then the solution containing the base and
"the calcium salt added to the solution containing the

quinolone carboxylic acid salt or naphthyridine
. carboxylic acid salt. - ; :
e In another embodiment :of the present invention,
the solution containing the calcium salt is added to .
* the solution containing the guinolone carboxylic acid
salt or naphthyridine carboxylic acid salt at the same .
time that the solution:.is neutralized. In other words,
35 the base is added concurrently with the calcium salt.
- The calcium salt may be added to the solution



8.0 at a tenperature in the range of “about 50[err]Cto about

70[err]C. Preferably, the pHis kept in the range of about 6.7 to
about 7.7 in this tenperature range. 20 After neutralization, the
precipitate that is formed is collected. Typically, the precipitate
S col | ected by filtering it fromthe liquid portion of t

sol ution. For WM&, the precipitate may be col | ect ea'qwls"’omg
filtration using a Buchner funnel, or on 25 | arge scal e, the
precipitate may be filtered using a centrifuge. The collected
precipitate is then dried to yield thg-free base formof the desired
qui nol one carboxyl,ic acid or ,naphthyridi ne carboxylic acid.
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PCT/ US96/ 05899 The
qui nol one car boxyl cthac?l d-'sl'leorsco 5 toﬁ 8 ﬁresent 1n@en%0x [ic acids of the

present invention have ARYakRse ot t@r éhﬁsemﬁkéklﬁ‘anl%et%t%?%eﬁffb)p% he
present method in used to Hemtiadd zeashel ebutIbA gohbeindigttiee present 5
| nvention can be aC| J&btc%'r@aoh?@.:.fcr gglﬁaﬁglf:%@ Rg.%ht hyridfRy such

qui nol one car boxyl Ef'é Ic acrd known to
those skill &8 in t‘F?e"' lic acia fpl eErEEegRPABI ohRe CBRBBxIF i TOX s or

napht hyri di ne hydr:cat:hiecyl Morac pdefelrablyc anhbebasedis nah haqpeasengs 10
invention.include,y ﬁﬁp dﬂitd%d LuthiBa. qgui nol one carboxylic
~acids or naphthyrl ne ca og%wdf s gb% disclosed in U S. Patent

Nurmbers 4,851,418 (to In a prsfpnresd e“&méee‘eﬂsg the BRORE, the gplytion
4,146,719 (to contdairkificn)thearphifhol thel TadrboayDiongeia, sattabr), the

i5 naphthyridine carboxylic_acid salt is kept during the
neutralization step in the range of about 6.5 to about
8.0 at a temperature in the range of about 50°C to
about 70°C. Preferably, the pH is kept in the range of
about 6.7 to about 7.7 in this temperature range.

20 - After neutralization, the precipitate that is
formed is collected. Typically, the precipitate is
collected by filtering it from the liquid portion of
the solution. For example, the precipitate may be
collected by filtration using a Buchner funnel, or on

25 = large scale, the precipitate may be filtered using a
centrifuge. The collected precipitate is then dried to
yield the free base form of the desired quinolone
carboxylic acid or naphthyridine carboxylic acid.

The quinolone carboxylic acid salt or
30 naphthyridine carboxylic acid salt can be any salt of a
. ' quinolone carboxylic acid or a naphthyridine carboxylic
acid that is known to those skilled in the art.
. Examples of suitable salts include the phosphate,
sulfate and carboxylate salts, such as an acetate salt.
3s Preferably, however, the salt is the hydrochloride
salt.



15 di scl osures of which are hereby incorporated by reference. A
preferred quinol one carboxylic acid is
7-(3-am no- 1-pyrrolidinyl)-8-chloro-1-cycl opropyl -

-fluoro-1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid. A preferred
napht hyri di ne carboxylic acid is 7-[3-S-(2- 20

S- anmi nopr opiveangd/zisno) pyrrol i di n-1-yl]-1-cycl opropyl - 6- PCT/US96/05899

fl uoro-1, 4-di hydr o- 4- oxo- 1, 8- napht hyri di ne- 3-car boxyl ic . aci d.

Al so contenplated is a method of making the free base form of
7-(3-am no-1-pyrrolidinyl)-8-chloro-1- 25.4.

cycl opropyl - 6-fl uoro-1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid

or 7-[3-S-(2-S am nopThei quyhahone)carboxylic acids or naphthyridine

pyrrolidin-1- yl]cékﬂE&&h ErQEXEs ofléﬁggpfké%dg Q$%%§tﬁon have an amin

oxo- 1, 8- napht hyri di ne I C acl onpr|5|ng
dlssoIV|ng t he ﬂ?@P@thBiFﬁec§%J?ed?b§a¥¥$dﬁﬁy the present method in

anmi no- 1- pyrrol i dibey fxe8d- baber poimCy Cilop mgnHod ofl theopresent

1, 4-di hydro-4- 040RdnRqbhnNgan- ﬁért]? lﬁ& &ﬁﬂfo 'tné k3ce vase form of

S—(2 S- am nopr opl ony an1no§ rro

cycl opropyl - 6- f A&y SVER4aH ﬂ?ﬂ?ﬁﬁ49%§RPﬁY¥¥c acid or naphthyridine
napht hyri di ne- 3-caaboay}liccaatd dkhow ol tivstle skiteedt an3bhe arforma first

sol ution; addin | v yst.e n t in
the range of ab%x%m%ihﬁ{ﬂf1é@iﬁoi&héxN§€ﬁ§§¥%} /G0 a8Y 3LCHh bR AP AT
PCT/U896/05899 carboxylic acids which can be used in_ghe presenti g apout

. 0% by v ght diweheibpdinclhde ) dautsate afot limited to, the
7 (3-am no- 1- pyg’h Qhbs bRyl éa@b?ﬁ*ﬁg ajci%scld?cpgrﬁ%‘ﬁlchgrldlne carboxylic

fluoro-1, 4-di - QX0qul No oxyl i c. acl
7-13-S-( 2- S—an1ﬁﬁﬁpﬁppbﬁg}%ﬁ?ﬁoﬁﬁyqr§ﬂ|?ﬁ9?nf Pumbers 4,851,418 (to
cycl opropyl - 6- f lSanchéz4 s di hy€is 0288 ok Gibhe, et al.); 4,146,719 (to

napht hyri di ne- 31&?&5{9?&?’“511&% 473, Cfsﬁf Med Yo la, ec %foi velfle Syst em

conbi ning the first_so vent g stem and Second Sofl vent system
whil e si MR t aneSHEFYOSHERR OL which a?ﬁnﬁ??ﬁgghlPﬁaFPPﬁétﬁﬁiBY the resulting
m xture i s kept réflerencen tAeprefemrerad alicuilofiebchebakplic 8adiditisa

tenperature 7- (3L Bmi RS- { 2pPer Of 1 FHRMN -HURRGEE- 1 0c§RULr S £I4] C which
resultg fluoro-1,4-dihydro-4-oxoquinoline-3-carboxylic acid.
A preferred naphthyridine carboxylic acid is 7-[3-S-(2-
20 S-aminopropionylamino)pyrrolidin-1-yl] -1-cyclopropyl-6-
' fluoro-1,4- dihydro ~-4-0x0-1,8- naphchyrldlne 3-carboxylic
- aecdid. : - _
Also .contemplated-is a method of making the free
base form - of 7-(3-amino-1-pyrrolidinyl)-8-chloro-1-
25 cyclopropyl-6-£fluoro-~-1,4-dihydro-4-oxoquinoline-3- -
' - carboxylic acid or 7-[3-8-(2-S-aminopropionylamino)
pyrrolidin-1-yl] -1-cyclopropyl-6-fluoro-1,4-dihydro-4-
- oxo-1, 8-naphthyridine-3-carboxylic acid, the method
comprising dissolving the hydrochloride salt of 7-(3-
30 . amino-l-pyrrolidinyl)-8-chloro-1l-cyclopropyl-6-£fluoro-
B 1,4-dihydro-4-oxoquinoline-3-carboxylic acid or 7-[3-
S-(2-S-aminopropionylamino)pyrrolidin-1-yl}-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1, 8-
naphthyridine-3-carboxylic acid in a solvent system to
35 form a first solution; adding a calcium salt to a
gsolvent system in an amount in the range of about 0.01%



in the formation of a precipitate; and collecting the precipitate.
The present invention also provides for a solid 15 bul k pharmaceuti cal
chem cal conposition, the conposition conprising

7-(3-am no-1-pyrrolidinyl)-8- '

chl oro- 1- cyclwép%sgg | - 6-fl uoro-1, 4-di hydro- 4-

oxoqui nol i ne- Sxylic acid or 7-[3-S-(2-S- PCT/US96/05899

am nopr opi onyl am no) pyrrolidin-1-yl]-1-cycl opropyl-6- 20 _

fl uoro-1, 4-di hydr o- 4- oxo- 1, 8- napht hyri di ne- 3- car boxyl i c acid; and
calciumin an anmount in the range of 0.00198- to about 1.0% by wei ght

of the 7-(3-am no-1-
pyrrolidinyl)-8- &R GRONE 8y OFoB¥opgialt PLidie hyflrochloride salc of
di hydr o- 4- oxoqui ol (3res@noatbpyyrol idtngll D8 cHlbr®-(12cyi opropyl - 6 -

S'dh‘nOprOp'OnylQﬁhﬂﬁ%pﬁfﬁQhEﬁgaﬁéhyr$%#?ﬁ§%§f¥H(39/ﬁé@boxyllc agid or

fluoro-1, 4-di hydro-4-0xo0-1, 8-n car
Preferably, the calcidus i@ Fr é@éﬁPPFﬁPhﬂnlélsﬂmﬁﬂo)ermlldlnrﬁeyllénge of about

0. 005% t o about Cysopropyilget £dtoB01, 4-dilnedro-4-oxo-1, 8-

7- (3-am no- 1-pyrr, | chl %
6- 1£I uoro-1, 4-di h;%!r éﬁhl}g%gg‘?ng ?%gb - ri/f g%(%/:[ BQO fod:m a second

7-[3-S-(2-S-am n ﬁfeﬁo) ﬁ?ﬂ’?ﬂ‘ ‘Eﬁntll yq:lirsjp_ solvent system and
cycl opropyl - 6- f|dﬂﬁ0530¢ndlbyﬁvenﬂ syxstdm8vhile simultaneously addlng a

napht hyri di ne- 3- Wé@’éﬂdhctﬁﬁhdtheg/?ﬁ %Prﬁiérlaég&itdﬁ%e&yﬁ:ture 9.? gég/o

present in an amgunt in the range ouf abol
vei ght of the 7- (:‘31 Shengapge of about 6yip oy about; 8.0 at a temperature

PCT/ US96/ 05899 in the range of about 50°C to aboutl®0°C, which results

pyrrolidinyl)-8-g Q,: Q- oxine %98{-,08# ac‘?%é%flgl% 1%e4,8a(n§1 collecting the

di hydr o- 4- oxoqui naol i ne- oxXyl rc
S- ani nopr opi ony| &REFEPIFALS!i di n- 1-yl ] - 1- cycl opr opyl -

fluoro- 1, 4- di hydr o- 4- ote- br8seaphihveneise- éﬁ:é‘@rﬂi@@ﬂde% for a 8é6hda
The SOl'd lk p@ﬂ{@??@%%g%%EuEE§%1CéﬂeﬁléﬁEﬁﬁéﬁﬁggﬁgﬁQ 3 I ntended for

use as the active 1 ng th&r ent er al dosage
forms in the tremltmn °°§Pr5§§ﬂﬁrﬁt(mm-ﬁ mﬁ-ﬂonyl) -8- .

- chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-
oxoquinoline-3-carboxylic acid or 7-[3-S-(2-5-
aminopropionylamino)pyrrolidin-1-yl}-1-cyclopropyl-6-

20 fluoro-1,4-dihydro-4-oxo-1, 8-naphthyridine-3-carboxylic
acid; and calcium in an amount in the range of 0.001%
to about 1.0% by weight' of the 7-(3-amino-1-
pyrrolidinyl) -8-chloro-1-cyclopropyl-6-£fluoro-1,4-
dihydro-4-oxoquinoline-3-carboxylic acid or 7-[3-S-(2-

25 S-aminopropionylamino)pyrrolidin-1-yl}-1-cyclopropyl-6-
fluoro-1,4- dlhydro -4-0xo0-1, 8- naphthyridlne 3-carboxylic
acid. '

Preferably,the calcium is present in an amount in
the range of about 0.005% to about 0.5% by weight of
30 the'7-(3—amino-14pyrrolidinyl)~8-dhloro-1-cyclopropy1-
6-fluoro-1,4-dihydro-4-oxoquinoline-3-carboxylic acid
or 7-[3-S-(2-S-aminopropionylamino)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-0xo-1, 8-
naphthyridine-3-carboxylic acid. More preferably, the
35 calcium is present in an amount in the range of about
0.01% to about 0.1% by weight of the 7-{(3-amino-1-



10 The exanpl es presented bel ow are intended to illustrate

particul ar enbodi nents of the invention and are not intended to

limt the scope of the specification, including the clains, in any
manner . 15 EXAMPLES Particle Size

Anal ysi s Particle size was determ ned by inmage anal ysis

usi ng a Quantwaomd37%30 | mage anal yzer nade by Lei ca, IROX/USERE8Y | el d,
[1linois. 20 A sanple (ca. 20 ng) of the quinol one or ’
napht hyri di ne bul k pharmaceutical chenm cal was di spersed in
approximately 3 nL of 1.300 refractive -10-index oil, series AAA (R P
Cargille, Cedar Cove, New Jersey). One or two drops of this

di spersi on was 2Ppyrrolidimg} br§-wthliarog incyebeR¥PrRyY k16 tfduesiond.4-wi de bore
transfer pipet, aRflyar60yeoxsdifdfolsme-BlaaeHoRyPictd®id or 7-[3aBPke- Using
a calibrated m croscope %Staﬁf' in0) n1cr$n§%efgi_#pgk§aqa;e was qgasured
using a QBASI C S-aminAPEORIGRIAMHRA)RY TLRF tAAP &T ot &Y HoPROPKE %0
~Quantinmet 520 infgeoznal y4ediiydna-ideiocxe 1) Acnaphhyrigtine-3-carbhyybbfective
sel ected anrd theggsay scal e chosen for det ecti.on.- Magni ficati on was

chosen so that the I st..observed (ticle was slightly.smaller
than the measufeg ‘F?%{fg. “M‘ePﬁ’ﬁﬁﬂ%Fe‘g?l%%ft‘ﬁéﬁ%cis}ar°?’5Q°§#Eh°§5
particle size butisnéntenfigd BP0 usel Jseithp asvbveaingxgdient in theere
neasured. No nor grbpapadén Pet tpdeiit et edosage formD iI5/chéd treatment

PCT/ US96/ 05899 o . infect - 11- det ect ed per
field. The raw dSfaS¥EECBIG RRFLGFLA] 10fectigBPeal di'sk drive and a Quattro
Pro macr o 3% ogr am wasThe examples tRregensedt beloe g tinyendsd; &or eport .

n illustrate particular embodiments of the invention
and are not intended to limit the scope of the
specification, including the claims, in any manner.

15 B I .~ EXAMPLES.

Particle size was determined by image analysis
using a Quantimet 520 image analyzer made by Leica,
Inc., Deerfield, Illinois.

20 - A sample (ca. 20 mg) of the quinolone or
naphthyridine bulk pharmaceutical chemical was.
dispersed in approximately 3. mL.of 1.300 refractive
index oil, series AAA (R.P. Cargille, Cedar Cove,

New Jersey). One or two drops of this dispersion was
. .25 transferred to a microscope slide using a wide bore
transfer pipet, and a cover slide was placed over the
sample. Using a calibrated microscope (stage
micrometer), the sample was measured using a QBASIC

. program employing software obtained with the

30 . - Quantimet 520 image_analyzer from Leica, Inc. based on
the objective selected and the grey scale chosen for
detection.  Magnification was chosen so that the
largest observed particle was slightly smaller than the

. measured frame. The number of particles varies with

35. particle size but normally >600 and <2500 particles -

‘were measured. No more than 250 particles were



Nunber Average Particle Size = [err]

90->, 90%, Vol ume

Average Size = [err] and Aspect Ratio
[err] 5 wher e L[err] = maxinmum feret dianmeter for each
particle (measured for each particle); n =
Nunber of pagticl measur ed; Alerr] = Area of e béal €
(nmeasur ed bywé)oqs{:’ﬁ%fe 10 for each detected par?legl e%;r";sg%ld

V[err]= volunme of each particle estimated from
Alerr]/L[err]. Cal ci um Anal ysis 15
a sanpl e was measured by atom ¢ absaépti

The percent calciumin
on using a Mddel Video 11

e gp PCULRMUCTRICELIAT 'HRL UE A AN ddlfrea AHIWCT
7- (3- Ami no- 1- pyr ragitiidiady Gjis¥- driveoand cy CQepk Y| B macro program was
fluero-1, 4- di hydngelr @e0genaehtaetBeCpapeiyle Ccabge dreport. WO 96/ 37475

PCT/ US96/ 05899 .

n
> Ls

Number Average Particle Size = 272

90%>, 90%<, Volume Average Size =

n
L':|. vi
1=1
n
z v
1=1

2

and
i L;2
Aspect Ratio i=1nAi
5 where -
L; = maximum feret diameter for_eéch particle
. (measured for each particle);
n = Number of particles measured;
A; = Area of each particle (measured by software
10 for each detected particle); and
V; = volume of each particle estimated from
B iV} TR |

Calcium Analysis

15 The percent calcium in a sample was measured by

atomic absorption using a Model Video 11 AA/AE

Spectrophotometer from Instruments Labs, Inc., Andover,

Maine.

20

fluoro-1, 4 - dilgdrq- 4-oxoquinoline-3-carboxylic acid



-12 - [err] 5 10 To a 1-liter flask was

charged 100 g (0.27 nol) 7-

(3-am no- 1-pyrrolidinyl)-8-chloro-1-cycl opropyl - _

fl uoro-1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 15 nonohydr ochl ori de
fol | owed by 200 nL net hanol and 200 nL demi neralized water. The

m Xture was sWo s¢x4hs and heated to 60[err] C where it waersvsnsssy ned
unti| solution was achieved. To a separate 1-liter flask was

added 0.5 g Ca(OH)[err] and 200 nL dem neralized water and 20 t he

m xture stirred and heated to 60[err]C. Tgsthis m xt ure was

si mul taneously added the sol ution containing t he

7- (3-ani no- 1- pyrrol i di nyl) - 8- ehl oro- 1- 8

cycl opropyl - 6-fl uoro- 3, 4- di-hylir o- 4s gxoqui nol'i ne-3-g_
nonohydr ochl ori de in adueows” 8 Yegharolyhj | e at
5% w/ w NaOH at such a .
Wen the 3 addr't S C
cooled to 25[err] C\avwer I1choug and filtered on
funnel (filtration/tinme: 38 gexonds) and the solid shed with 200 nL
dem neral i zed maf%ﬁ'tﬁn@ive a wet cake. *The cake was vacuumdried to
give 7-(3-10 am no-i-pyrrolidinyl) -8-tchloro-1-cycl opropyl -6-fl uoro-

1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid as a white solid (90 g).

35 I mage anal yoi § Raiitétessdde waaétﬁﬁasrgféa 100t gCake27 mo1) Nunber
average size (magnification

0% <7 err];
and. 90% >19 [err]’ . 3n&P3RO c%nP%ﬁ%o}%ﬂlﬁﬁﬁa?A'CA%OICﬁ&fgyF&PPr%gyi/% | mage
anal ysi s partlclélyqp@ Re4ufiibydro-4-éxpquiinaldnetiecazbok@laat aokd 520, al
sanpl es 4015 di sRRIhGdrbBhicBd8e RoPidwed Ry>2002 kil e@h&Rol | andlunber

200 mL demineralized water. The mixture was stirred
and heated to 60°C where it was maintained until

2

e to napLai n t {;i ' .
npl et e, tcraeo,mz re was Jsti rf ed and
i neh Buchner

solution was achieved. To a separate 1l-liter flask was
added 0.5 g Ca(OH), and 200 mL demineralized water and
20 the mixture stirred and heated to 60°C. To this
mixture was simultaneously added the solution
- containing the 7- (3-amino-1-pyrrolidinyl)-8-chloro-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid monohydrochloride in agueous methanol
25 ~ while at the same time charging 5% w/w NaOH at such a
rate to maintain the pH between 7.5 and 8.0. When the
addition was complete, the mixture was stirred and
cooled to 25°C over 1 hour and filtered on a 4 inch
Buchner funnel (filtration time: 38 seconds) and the
30 solid washed with 200 mL demineralized water to give a
wet cake. The cake was vacuum dried to give 7-(3-
amino-1-pyrrolidinyl)-8-chloro-1-cyclopropyl-6-£fluoro-
1,4-dihydro-4-oxoquinoline-3-carboxylic acid as a white
solid (90 g).
35 Image analysis particle size results for wet cake:
Number average size (magnlflcatlon. 5x}: 48 p; with
- 90% <77 p; and 90% >19 u. Water content for dried
‘material: 5.1%; Image analysis particle size results
for dried material (Quantimet 520, all samples
40 dispersed in 1.300 RI oil - R.G. Cargille Co.): Number



WO 96/ 37475 PCT/ US96/ 05899 :
-13- average size (magnification: 5x): 37 [err]; with 90% <61

[err]; and 90% >11 [err]. Calciumcontent: 0.06% the reaction slurry .
before filtration was very fluid. The wet cake was coarse and

crunbly. The ' roduct was 5 powdery and free fl ow ng, _
The above exB‘g‘i!}ﬂﬁgﬂ was repeated with the Ca(OH)[err] POTUSI38%,

gi ve " 7-(3-am no- 1-pyrrolidinyl)-8-chloro-1- '

cycl opropyl - 6-fl uor o- 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid as
a white solid (88 g): Filtration 10 ti met3- 14 nminutes and 30 seconds.

| mage anal ysi s article size.results for t cake: Numher agverage

size (magnifi cat i%‘Fl?r%?ﬁ()?lzlel LLIGAERCEG0, 2307 [ 7 F 147 HkF 90% 90% >5

[err]. \ater cont@htpif Andd0E >3dt ¢ aCalciudygontent: | nhgisianaihesi s

Farii p:ce sit_ze r espdd s £ éirzuz %@for&?ﬁiggaﬁkizgwgbe&e?ye%ﬁg%;' ﬁxe[ |
magni fi cati on: X) : errl; Wi < err]:,apd 90% > err].
The reacti o"ﬁe_rslcfﬁE]T%/ Wit ¢ & I?‘Pékcﬂf‘mﬁ%?’nat FBf %@mct was

agitation p¥obl erpowdiiey \eaid Exiee dowiagy fine and slim. Some fines

O L s P AL St 11 2ot - prpreLigtnyD) -0 chliaa 1
cycl opropyl - 6- f | LreyoLdpropiinahidwbrocd-, 2 -8ihydro-4-oxoquinoline-3-
napht hyri di ne- 3- cadRoeeAll i afdid deflal whitd0so0lid (88 g): Filtration
10 time: 14 minutes and 30 seconds. Image analysis
particle size results for wet cake: Number average
size (magnification: 10x): 11 u; with 90% <20 u; and
90% >5 pu. Water content for dried material: 2.9%;
Image analysis particle size results for dried
15 = material: Number average size (magnification:
5x): 22 u; with 90% <40 pu; and 90% >11 u. The
reaction slurry was very thick on formation and caused
agitation problems. The wet cake was very fine and
slimy. Some fines passed through the filter. The
20 dried product was hard, rubbery, and difficult to
pulverize. : '

passed through the fildpd aphiR dkperitien®dwlE02Epbated Mﬂ,té{xé;\%(g@ ,and

25 -

_CO¥

- 30 ~ + NaCl + H,0

NHCOCHCH, - B ' NHCOCHCH,4
NH. ' _ NH,
35 '



35 WO 96/ 37475

PCT/ US96/ 05899 -14- To a
1-liter flask was charged 100 g (0.27 nol) - 7-

[ 3-S-(2-S-am nopropi onyl am no) pyrrolidin-1-yl]-1-

cycl opropyl - 6-fl uoro-1, 4-di hydr o- 4- oxo- 1, 8-

' naphthyrldlnunﬁ%nanboxyllc acid hydrochlorlde followed 5 PCI/D§96D809 ML
met hanol and 200 nL dem neralized water. The m xture was stirred
and heated to 60[err]C, where it was mai nt ai ned until solution was
achieved. To a separate 1-liter flask was added 0.5 g Ca(OH)[err] .
and 200 nL ~dem neralized water and the m xture stirred and heated 10
to 60[err]C. To thisT@i&tinklter Siasif vascoergedddd ot H8.27 mol} sol ution
containing the 77@3358(225S£Hﬂiﬂﬁy' 1@ﬁ¥ham1no)pyrrel1d1n 1-yll-1-

am no) pyrrolidin-1 1- o rﬁ@
di hydr o- 4- oxo- 1, gY %B]]ﬁf?g'?/ f(cai"focar:"béx ﬁ%&&%% ox0-1,8- hydrochl oride in
aqueous nethanolnamhthﬁr 4¢n§19§n90¥3110 acidrehydreoahilioyrise; FOohlowek at

such arateg to rraynizaorm. metharldle ad ROLVRE Ndeminanrd i%ed. wibes. t Pehe
S0P par RO S e dTaREE] o1 0 SO0k Sl

25[err]C over hour tere
(filtration ti nemalegaéee%ﬁmihmlﬂﬁéoeowaa agkirned0 To awsepapdee ni

dem neral i zed menenitergfm&sﬁtuasmaaaeake 59 Ca(oﬂmleagakgomeﬁLvacuun1dr|ed

to give 7-[3-S (
an1noproplonylan1noq§e¥?%ﬂz%9 W?fe |fnf 8§8I%%#%Pr? §§1rred and heated

fl uoro-1, 49di hydE® o- 1T® tﬁb&ﬁm#qtmenuae gimbsansgaysly addedctleas a

white solid (87. 8oUhtioNbddtaiainNichkon - 23-s- czds“-laesid@tre hahyl- 2. 1%
520)¢ Nunbor  PahthSlSyBdRiain 1 vt bp S onfert L TR0, Zr?(QJ?m”iL”SB%
. <77 [err]; and 9@¢@$@§°t%ﬁqﬁ° 13% Byridine - gekoxpddc acid reaction

sl urr?/ bef OL e fihyapbeNTovite Il Yaguledud - mdRadl, whise! a‘&?%ﬁe%&oar se and
e abbve Guor: p LSS, iy moBCHOCHIGI " L Bl
the pH between 7.5 and 8.0. When'the addition was
-complete, the mixture was stirred and cooled to 25°C
over 1 hour and filtered on a 4 inch Buchner funnel
{filtration time: 39 seconds) and the solid.Washed
20 = with 200 mL demineralized water to.give the wet cake.
The cake was vacuum dried to give 7-[3-8-(2-8--
aminopropionylamino)pyrrolidin-1-yl] -1-cyclopropyl-6-
fluoro-1,4-dihydro-4-oxo-1, 8-naphthyridine-3-carboxylic
- acid as.a white solid (87.8 g). Water content for
25 dried material: 2.1%; Image analysis particle size
results for dried material - (Quantimet 520): Number
average size (magnification: 5x): 53 pu; with 90%
<77 p; and 90% >29 pu. Calcium content: 0.06%. The
reaction slurry before filtration was very fluid. The
30 wet cake was coarse and crumbly. The dried product was
powdery and free flowing.

The above experiment was repeated with the Ca (OH) ,
omitted to give 7-[3-S-(2-S-aminopropionylamino)
pyrrolidin-1-yl]-1-cyclopropyl-6-£fluoro-1,4-dihydro-4-

35 oxo-1, 8-naphthyridine-3-carboxylic acid as a white
solid (88.1 g): PFiltration time: 5 minutes and



omtted to give 7-[3-S-(2-S-amn nopropionyl an no)
pyrrolidin-1-yl]-1-cycl opropyl-6-fluoro-1, 4-di hydro-4- 35

oxo- 1, 8- napht hyri di ne-3-carboxylic acid as a white solid (88.1 g):
Filtration tinme: 5 m nutes and WD 96/ 37475

PCT/ US96/ 0589 -15- :

Wat er contenta?E?BHerd material: 2. 7% | mage anal ysi's §§¥ g%@ggéize
results for dried materi al : Nunber average size (magnification: 5x):
21 [err]; with 90% <37 [err]; and 90% >11 [err]. The reaction 5 slurry
was very thick on formation but thinned sllﬁﬁfly . over tinme. The wet

and difficult t
7- (3- Ami no- 1- pvrrémﬁaﬁn§F?1BSé%1Eﬁ%ﬁ%?%%mﬁkﬁﬁ(ﬁﬂﬁuh&s for dried
f1uoro- 1. 4- di hydr géeeiauyi NRhiber aeardpx Wit Akis@mitication: H&ra 100

gal lon still vas harged: 38 00k0 sy 1, addbdh Th GO G5L 14abRY R 38%

7- (3 ani no- B pyrr slugryywasgveny orligk oy | iymahiions but thinned slightly
fl uoro-1, 4-di hydr gvérOxefdi NOThatwst CeHiOXd Gred§i Eine and slimy. The

hydrochl ori de f al Lowed b bt P hanol
ana a5 o0 0L S o e e BERoREe Py Pl HA ~'*'It>%rerﬁwné e384 ka8 under a

ni trogen at nospheplvendzeq m xture was stirred and heated to 55[err]C

cake vas very 11 n5030doSbhly. dlifer qopedlid H LU niREAZI, puUbREY.

to 65[err]C where it was mai ntained for 20 to 60 mnutes before
filtering t hrough a N agara foIIo&g&ngy 0 2 mcron Utipor Pal
filter intoa second 100 gallon still EEE

cont al ni

ng cal ci um
hydr oxi de and 96 Z={(3-Agisg-3sk RERS44LE L nepviaf
addi tion of 75 kg £ '

m xi ng 11.0 kg sod{UmW" 7 Qy |de % & ( us s g r1vmth 100 L

filtered, den1neraF|28 soﬁ@tlons

were netered into %Oswénéogrﬁbtim §Q|-’t-§h0a38’at%thém°l and 0.10% water)
15 7m(3-amino-l-pyrrolidinyl)—8-chloro-1-cyclopropy;-6-

fluoro-1,4-dihydro-4-oxoquinoline-3-carboxylic acid
monohydrochloride followed by 3.0 kg carbon pitt PWA,
72 L methanol and 48 L (0.2 micron Posidyne filtered)
demineralized water under a nitrogen atmosphere. The

20 mixture was stirred and heated to 55°C to 65°C where it
was maintained for 20 to 60 minutes before filtering )
through a Niagara followed by a 0.2 micron Ultipor Pall
filter into a second 100 gallon stiil containing 76 g
calcium hydroxide and 96 L filtered demineralized water

25 with simultaneous addition of 75 kg filtered 5% sodium
hydroxide in water (prepared by mixing 11.0 kg sodium
hydroxide, 50% aqueous solution with 100 L filtered,
demineralized water). Both acid and base solutions
were metered into the second still at such a rate to

30 maintain the pH between 6.7 and 7.7 and the batch
temperature. between 55°C and 65°C. The first
100 gallon still and filters were rinsed with a mixture
of 20 L filtered, demineralized water and 20 L methanol
and the rinse added to the filtrate in the second

35 100 gallon still. The mixture was cooled to 20°C to
30°C. (In some cases, further adjustment of the pH



30 mai ntain the pH between 6.7 and 7.7 and the batch t enper at ure
between 55[err]C and 65[err]C. The first 100 gallon still and
filters were rinsed with a mxture of 20 L:filtered, dem neralized
wat er and 20 L net hanol and the rinse added to the filtrate in the
second 35 100 gallon still. The mxture was cooled to 20[err]C to
30[err] C. (WOsBMIScases, further adjustnent of the pH PCT/US96/05809

96/ 37475 : PCT/ US96/ 05899

- 16- with small amounts of 37% hydrochloric acid or snall

anounts of 5% sodi um hydr oxi de- may be neekeésary in order to reach
the desired pH value of 7.3 to 8.3 after _.allowng the mxture to

cool to about r¥dfR small ameynphsief 7% hydeoshlegie agsdferiematl on a
centrifuge amouiftgobfest ddbium AttdrioxidEheapr bdunbcuashtyd D the
ried at 20[ er r PEOPE ER EPHE i HANEAA pff adliChe™0s co q. ik SN,
product was ni | RAdoWinggthe mixtyre |to Fool teqabPPEdraP®h a 2[err] screen
(0. 093" i nghes) i:_@glﬁé.‘éﬂture’-. ) The Mis¢ufe was filtered on a centrifuge
ny:lc))og;noggr)}/g ?:tlﬁol g::_l.]}’eéé Zj?lﬁ?/%oo%ocotio l};hr?0| r?gpg-t washgd '.'%%r%%ayl ic acid
as a |light tan serrgifegeswigh 200 L fidgered)cdemyneralisedowater gog
yield). Calciugnhéd vacue@deidd at). 2020 to 50°C coV®) R8ES8F4ddntent of
PCT/ U596/ 05899 11.9%. The dried product was milled using a Fitz mill
10 equipped with a 2A screen (0.093 inches) to give
- 35.9 kg of 7-(3-aminopyrrolidin-1-yl)-8-chloro-1-
. cyclopropyl-6-£fluoro-1,4 -"dihydfo -4- oxoquinoline-3-
carboxylic acid as a ‘light tan solid (86.5 mol
corrected for 11.9% water. 932% vield). Calcium
15 " content: 0.02%.. ' : '



-17: - TT———€cLAIMS 1. A method of meking

freo base form - a"lllﬁlﬂﬂlﬂlwlﬂul”mnB?f’Q? g ol vi ng

a qglnolone carboxylic atidtsaltm or napht hyri di ne
carboxylic in a sol vent systemto B 6hsso

sol ution; awod”gql’ts b. Conbi ni ng the sol ution con%/ai ni ng F%gﬁj >

gui nol one carboxylic acid salt or napht hyri di ne carboxylic
acid salt wth a 10 calciumsalt in an anount in the range of
about 0.01%to about 5.0% by weight - of the 17~ . qui nol one
carboxylic acid salt or yridine carboxylic acid salt
and a base, the conbinatron resulting in the 15

formation of a.precipitate; and - "c. Collecting the precipitate.

2. ~ The nmethod of O aimdendieres rinatkfi i;%@ddlbﬁé' takBoxylic acids &®nbi ned

in an anount in the ran . u
ght of the qU|noIon §§héhyf¥§ine 9§¥ch ag%dg |F§88 %%% %;rlﬁlne
car

oxylic _ theinethod Compr151n913 The method of aim1
wherein the Cal ciumsagt i Smssolvmg a rﬁalreﬂié cRrdBx@IBeNhciad §&EL range

of about 0.1% to abo OW wei f, t ui o]
car boxylic dcid salt or naﬁﬁf éﬁ glc Q%lg sggglggsalt

4. The nmethod of Claim1 smwmm QYﬁet%lt&ﬁerﬁOIW@t éplution; conpri ses
water and nethanol. p. combining the solution containing the

quinolone carboxylic acid salt or
naphthyridine carboxylic acid salt with a
10 calcium salt in an amount in the range of
' about 0.01% to about 5.0% by weight of the
quinoclone carboxylic acid salt or
naphthyridine carboxylic acid salt and a
base, the combination resulting in the
15 formation of a precipitate; and
c. Collecting the precipitate.

2. The method of Claim 1 wherein the calcium salt is
combined in an amount in the range of about 0.02%
to about 2.0% by weight of the quinolone
carboxylic acid salt or naphthyridine carboxylic

5 acid salt.

3. The method of Claim 1 wherein the calcium salt is
combined in an amount in the range of about 0.1%
to about 1.0% by weight of the quinolone
carboxylic acid salt or naphthyridine carboxylic
acid salt.

4. The method of Claim 1 wherein the solvent system
comprises water and methanol.



-18- 5. The net hod Ot_CLaLﬂll;M@ELELﬂ_%Ee qui nol one car boxylic’ aC|d
salt or naphthyridine carboxylic acid salt isinthe formof a :
hydrochl ori de salt. 6 mmmnmmj aim1l wherein the calciumsalt is
cal ci um hydr oxi de. uﬂ'&oun1l wherein the base is sodium
hydrOX|de 8. The nethod of & ai"m'%t wherein the quinoline

carboxyl'i c 2WP®6BBTY- (3- ami no- 1-pyrrolidinyl)-8- ' PCT/US96/05899

chl oro- 1- cycl opropyl - 6-fl uoro-1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxyl i c’
aci d. 9. The met hod of G aim 1 wherein the naphthyridine

carboxylic acid is 7-[3-S-(2-S-am nopr opi<axsA

am no) pyrrolidin-1-yl]-1- cyclopropyl 6-fl uoro-1, 4-

di hydr o- 4- oxo- 1, 8- napBa¢yme QQ%Qﬁ(Q%ﬁB@x9IWbeE%1%lthe:ENlnoinaenethod of
Caim1 wherein the pbﬁfﬁoﬂ?ﬁlc'dbid salthgrr Kﬁriﬂﬁﬂé cBrbokpragout 8.0

and the tenperature.in r about 50[,e O] out
70[err]C, while the b%‘é%dl% %to%tﬁ é’g%hetﬁ e Eoéf ny ord Sn?%}ﬁr ng the
qui nol one carboxylic acid salt or - - naphthyridine carboxyllc acid salt.

11. The nethod of. O atie mddHi®idE 118180k UihéPein the @A1RiMNgalbeis
qgui nol one carboxyllc acid salté9 4 naphthyri di ne carboxylic acid, the
cal cium salt, Eﬁﬁg fbnblned S|nultaneously 12. A

nmet hod of naklng the free base formof 7-(3-

ani no- 1- pyr rolidynyl) riSs Gty o Xa9R" @PWhebein the base is sodium
fluoro-1, 4-di hydro- 4- oxgqqufllne 3-carboxylic

'~ “8. The method of Claim 1 wherein the quinoline
carboxylic acid is 7-(3-amino-1-pyrrolidinyl}-8-
chloro-1-cyclopropyl-6-£fluoro-1,4-dihydro-4-
oxoquinoline-3-carboxylic acid.

9. The method of Claim 1 whefein the naphthyridine
carboxylic acid is 7-[3-8-(2-S-aminopropionyl
amino) pyrrolidin-1-yl]-1-cyclopropyl-6-£fluoro-1,4-
dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid.

10. The method of Claim 1 wherein the pH is kept in
the range of about 6.5 ‘to about 8.0 and the
temperature in the range of about 50°C to about
70°C, while the base is combined with the solution
containing the quinolone carboxylic acid salt or
naphthyridine carboxylic-acid salt.

11. The method of Claim 1 wherein the solution
containing the quinolone carboxylic acid salt or
naphthyridine carboxylic acid, the calcium salt,
and the base are combined simultaneously.

12. A method of making the free base form of 7-(3-
amino-1-pyrrolidinyl) -8-chloro-1-cyclopropyl-6-
fluoro-1, 4-dihydro-4-oxoquinoline-3-carboxylic
acid or 7-[3-S-({2-S-aminopropionylamino)



acid or 7-[3-S-(2-S-ani nopropionyl am no) mo 96/ 37475
PCT/ US96/ 05899 -

g?lag/glriodidfnoioyll] 81ng%ﬁlt ﬁg:?ﬂl‘lﬂﬂl“ﬂp ﬂ!&‘wc acid, . : t he net hod

conpri sing: wo 37475 a. Di"ss6l ving t he hydrochl oride salperRisedidsst

am no- 1- pyrrol I di nyl')-8-chl oro-1-cycl opropyl -

6- fl uor o- 1, 4- di hydr o- 4- oxoqui nol i ne-3- 10 carboxylic acid or
7-[3-S-(2- S- ani nopr opi onyl -19-
am no) pyrrol I di n-1-yl]-1-cycl opropyl -

fluoro-1, 4-di hydro-4- %&I%ﬁdq_ﬁpat Y |g| RGzPe 1- . arboxylic
acidin a soI vent systdsjg;to fo 9 ! yetepropy ? fll’%o%ol u’télzon 15

b.  Adding®a cal ci um Xdrt°o4a°§8l'9eﬁfn§9§i‘m%‘ﬁme 3. arboxylic agif,
anount in the range  oftrebaetthdd0 t¥mprising: .. about 5.0% by wei ght

of the hydrochloride Di 1vi 88! hv8fochl a i
7-(3-am no- 1-pyrrol i dinyl ) - 8-Chi of 02 y8tochloride salt of 7-(3

1- cycl opropyl - 6-f | uor o- 1, 4aﬂﬁiﬁg?dﬁ-oPer?éidinY1) -8-chloro-1-cyclopropyl-
oxoqui nol i ne- 3- carboxyl i ¢ #cifduorori] 8-8ihPdro-4-oxoguinoline-3-

S- am nopr opponyl am no) pyrr Ql 1% kela 7-
cycl opropyl - 6-fl uoro-1, 4-di ﬁ:?ro?)cy%'- ex¢ or [3-S-{2-S-aminopropionyl

i
1, 8- napht hyri di ne- 3- car box;ﬂ“{i«?%é’ﬁ’a'rf’aifiéf‘rﬁlayn 1-cyclopropyl - &econd
sol vent system 25 flnoro-Aoubddhydrohe- bko si, Hahasit nyysdiare 8w t he

second sol vent system whil %%;lggeggghyi se
such that the pH of the suf't SOlverﬁn;'(tsLﬁset?@ eg%lﬁ?lha?he

range of et G'°§-U‘F&°§bout 8.0 at a tenperature in 30
the range o6 about 50[terr] @dddingbautal@fiemr f&1cwhbCcad solvent system in
results in the formation of naaﬂfo%&'tp

hAthe o”g‘
d. Col I ecting the precipi tat e. f; © gang?hof a??l d oT ai % 12

salt of 7-(3-amino-1l-pyrrolidinyl)-8-chloro-
1-cyclopropyl-6-fluoro-1,4-dihydro-4-

20 oxoquinoline-3-carboxylic acid or 7-[3-S-(2-
S-aminopropionylamino)pyrrolidin-1-yl}-1-
cyclopropyl-6-flucro-1,4-dihydro-4-oxo-
1,8-naphthyridine-3-carboxylic acid to form a
second solvent system;

25 c. Combining the first solvent system and the

' second solvent system while simultaneously
adding a base such that the pH of the

- resulting mixture is kept in the range of
about 6.5 to about 8.0 at a temperature in

30 ' ' . the range of about 50°C to about 70°C, which
results in the formation of a precipitate;
a_nd. .

d. Collecting the precipitate.

35 13. The method of Claim 12 wherein the calcium salt is
added in an amount in the range of about 0.02% to
about 2.0% by weight of the quinolone carboxylic
~acid salt or naphthyridine carboxylic acid sait.



added in an anount inthe range of apbout 0.02%to about 2. 0% by

\(/:vgir ggiyﬂ Ct ggi guisgf)![ f)n mmﬂm“m “H' IW/ 37475 acid salt or naphthyridine

PCT/ US96/ 05899 - 20- 14. The

nmet hod of Claim 12 wherein the caIC|un1saIt S added in an

amount in t hWOP&AHES of about 0.1%to : about 1. 0%RGT/URE/QPR of

t he gui nol one carboxylic acid salt or naphthyridine carboxylic

acid salt. 15. The nethod of Claim12 wherein the calciumsalt is
cal ci um hydr oxi de. 16. The netrmm+2ﬁ- Claim 12 wherein the base is

sodi um hydr oxi de .. The nmethod of Claim 12 wherein
the first solutidk- The meth°d<9§ﬁE1P§Eslﬁé?h%ﬁ%4naﬁkﬁvﬁﬁkﬁlum salt is 18,
The method of O ai m l&dddteriai mrl hmosneodd ShéVedige of about 0 S:M!Stt%m
conprises water. a.bout ]19 Q% ﬁf %&8119“1:1‘ ngrcg?fr?&éncealcar%oxyﬁ.

conposi tion
7- (3- Ami no- 1- pyrro||cﬁ?%ﬂ)Sﬂ}ﬁ:mrbpgpghhyrldlne carboxyilc acid salt.

cycl opropyl - 6- fluoro 1, 4-di hydro-4-
oxoqui nol i ne- 3- cag gg& éﬁﬂ Q- El%?m 1£2whe;51n the calcium salt is

S—anlnoproplonylanln In-1-
cycl opropyl - 6-f 1 uor o-9¢ ’th 95Q$15?o 1,8-

napht hyri di ne- 3- car boxylic aC|d and . - b. Cal ciumin an anount
in the range of Ps001Pfe method of Claim 12 wherein the base is sodium
' hydroxide.

' 17. The method of Claim 12 wherein the first solution -
' comprises methanol and water. '

18.  The method of Claim 12 wherein the second solvent
' system comprises water.

19. A solid bulk pharmaceutical chemical composition
comprising:

a. 7- (3-Amino-l-pyrrolidinyl)-e-chloro-l-
cyclopropyl-6-£fluoro-1,4-dihydro-4-
oxoquinoline-3-carboxylic acid or 7-[3-S-(2-

5 : : S-aminopropionylamino)pyrrolidin-1-yl]-1-
cyclopropyl-6-£fluorxo-1,4-dihydro-4-oxo-1, 8-
naphthyridine-3-carboxylic acid; and

b.. Calcium in an amount in the range of 0.001%

_ to about 1.0% by weight of the 7-(3-amino-1-
10 . . - pyrrolidinyl) -8-chloro-l-cyclopropyl-6-
fluoro-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid or 7-[3-S-(2-S-aminopropionyl
amino)pyrrolidin-l-yl]-l-cyclopropyl-s-
fluoro-1,4-dihydro-4-oxo-1, 8- naphthyrldlne 3-
15 : carboxyllc acid.

'20. The composition of Claim 19 wherein the calcium is
‘present in an amount in the range of about 0.005%



to"about 1.0% by wei ght of the 7-(3-amno-1- 10

‘pyrrolidinyl)-8-chloro- - : |
fl uoro-1, 4-di hydr o- 4- ox rI II ]“' carboxylic acid or
y

7-[ 3- S- (2- S-am nopropi on

am no) pyrr owoeprdzsy! | - 1- cycI opr opyI _ PCT/USY6/05899
fluoro-1, 4-di hydro- 4-oxo- 1, 8- napht hyri di ne-3- 15 car boxylic
aci d. 20. The composition of Claim 19 wherein the calciumis
present in an anmount in the range of abou;zp 005% WD 96/ 37475
PCT/ US96/ 05899 -21- t 0 about

0.5% Fydyvel lg;u of hIt heed -dond 1G4 by weight of the 7-(3-amino-1-
pyrroitidlny -8-chl or PV OI‘O -
di hydr o- 4- oxoqui nol i né’ér carctq%/ql cd ac(?ll r% %’?i°8r°"yl -6-£luoro-1,4
S-12- S-ani nopr opi onyl yﬁ;;q;ﬁmng@zpe]-sicarboxylic acid or 7-(3-
cycl opropyk- 6-f | uor o- éﬂ&miwﬁrmﬁkdp&@nyl&mno) yrrol:.dln 1-yll-1-

napht hyri di ne- 3- carboxylj c_aci 05|t| Ng of Claim19
wherein the cal cium |%9{Ci°pr°pﬁ 8- pfléls?err?t%‘ 31 X%ﬁ’ " PRt %e range of '

about 0.01% naml@tramﬁlrcﬁ-@zbqarhmﬁy@mc écidhe 7-(3-am no-1-
pyrrolidinyl)-8-chloro-1-cycl opropyl -6-fluoro-1, 4-

di hydr o- 4- oxoqui - 3- carbox lic a
S- (2- S- ani nopr Opﬁghw t'ﬁ%ﬂ I’](El(%}la]l“h_ 1b where:.n the calcium is

cycl opropyl - 6-f | uor o- Hrﬁs%mhyﬂen Anl-apaunt; gn the range of about 0.01%
napht hyri di ne- 3- car boxyldow@¢i¢l. 2% by weight of the 7-(3-amino-1-

pyrrolidinyl)-8-chloro-1-cyclopropyl-6-£ luoro-1 4=
dihydro-4-oxoquinoline-3-carboxylic acid or 7-(3-

5 S-(2-S~aminbpropionylaﬁino)pyrrolidin-1~y13-1-
cyclopropyl-6-£fluoro-1,4-dihydro-4-oxo-1, 8-
naphthyridine-3-carboxylic acid.)



