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THE PRODUCTION OF A NAPHTHYRIDINE CARBOXYLIC ACID DERIVATIVE
(METHANESULFONATE SESOUIHYDRATE) The present invention relates to a process
for the production of a naphthyrildine  carboxylic acid derivative having
antibacterial activity 5 EP 6887 disclosed novel naphthyridine carboxylic
acid derivaties including anhydrous (R,S)-aminomethyl-4-imino
fluoro-4-oxo-1,4antibacterial actii invention relates to a process for
the.production of a naphthyridine native having antibacterial activity.
discloses novel naphthyridine carboxylic acid derivatives, including
3-aminomethyl-4-methoxyiminopyrrolidin-1-yl)-1-cyciopropyl-6ydro-1,8-naphth
yridine-3-carboxylic acid of formula I, having CH30 N ~2 10 WO 98I4
discloses (R,S)-7fluoro-4-oxo-1,4-~ hydrates thereof a 15 WO 98/42705 dis
sesquihydrate con acid in dichlorom anhydrite from ai yield for this two 20
methanesulfonate of the methanesul humidity). The ores 25 Accordi~
aminomethyl-4 s dihydro-1,8-napl, comprises reactir cyclopropyl-6-fli 30
methanesulfonic water, and isolate VV.VV I 05 (published after the priority
date of the present application)
atninomethyl-4-syn-methoxyimino-pyrrolidin-1-yl)-1-cyclopropyl-6ydro-1,8-na
phthyridine-3-carboxylic acid methanesulfonate and nding the sesquihydrate
(the "methanesulfonate sesquihydrate"). ses a process for the production of
the methanesulfonate ising reaction of the corresponding free base with
methanesulfonic ane l ethanol followed by recrystallisation of the
resulting crude salt r water : acetone (I0:7 v/v), or water : ethanol (I:2
v/v). The overall p process is 70-80%. An alternative process for the
production of the ~quihydrate described in WO 98/4270S comprises exposing a
solvate gate (ethanol 0.11 %) to high relative humidity (nitrogen >93% :nt
invention relates to an improved process for the production of the
sesquihydrate which comprises direct salt and hydrate formation. g to the
invention there is provided a process for the production of
7-(3~n-methoxyiminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4hyridin
e-3-carboxylic acid methanesulfonate sesquihydrate which ~
7-(3-aminomethyl-4-syn-methoxyiminopyrrolidin-1-yl)-1~ro-4-oxo-1,4-dihydro-
1,8-naphthyridine-3-carboxylic acid and acid in a solvent comprising at
least one water miscible cosolvent and tg the resulting solid product. w
i~N~as~uaiiuuiui il4GIL/t ~ F    WO 00/17199 The 7-( fluoro-4-oxo-1,4 "the
fzee base") 688772. 5 10 15 20 25 30 35 1 7 MAR 20Q3 PCT/EP99/07003
inomethyl-4-syn-methoxyiminopyrrolidin-1-yl)-1-cyclopropyl-6~dro-1,8-naphth
yridine-3-carboxylic acid (hereinafter referred to as in the process of the
invention may be prepared as described in EP 



Water 'scible cosolvents which may be used in the process of the invention
include C,_e alc l~ols, acetonitrile and dimethylformamide. The water
miscible cosolvent is preferably a ~, alcohol or a mixture thereof, e.g.
methanol, ethanol and propanol; the preferred C,.~ al~phol is isopropanol.
In addi~ n to at least one water miscible cosolvent and water the solvent
may F contain other ca _ ponents, such as C,.~ haloalkanes. However, the
solvent preferably comprises esse ally of a water miscible cosolvent and
water. Suitabl~ratios of water miscible cosolvent : water for use in the
process of the invention incluc~d ratios in the range 10:1 to 1:2 v/v,
preferred ratios are in the range 10:1 to 1:1 v/v, more preferably a ratio
of water miscible cosolvent : water of 2:1 v/v is used. Any s~i~able ratio
of &ee base to solvent may be used, for example, a ratio of up to 1:100
w/v, p~ticularly a ratio of about 1:9 w/v. The press of the invention may
suitably use from 0.7 to >3 mole equivalents of methanesulf ~lic acid,
preferably 0.7 to 1.5 equivalents, more preferably 0.9 to 1.5 equivalents,
es ~cially about 1.0 equivalent of methanesulfonic acid (based on the free
base). The m~ture of the &ee base and methanesulfonic acid may be warmed in
the solvent to aid d'olution. On cooling the methanesulfonate sesquihydrate
will crystallise out of solution. '~_'o aid crystallisation the solution
may be seeded with a small quantity of solid methane onate sesquihydrate.
In order to obtain polymorphically pure methanesulfo  sesquihydrate it is
preferable that seeding of the solution is completed before crystalf 'on
begins. Seeding of the crystallisation solution is preferably performed at
a temperature ~ 25C, for example at a temperature of about 30C. The pt~cess
of the invention may be used to produce racemic methanesulfonate
sesquihydrate o~r~may be used for the production of enantiomerically
enriched or enantiomerical pure methanesulfonate sesquihydrate, using
racemic or enantiomerically enriched or a 'omerically pure free base.
Enantiomerically enriched or enantiomerically pure free base ~ y be
prepared by resolution of the racemic free base, e.g. by chiral HPLC. The p
~cess according to the invention has the advantage that direct salt
formation eliminates one ~~ep in the synthesis and gives a high yield of
high purity methanesulfonate sesquihydrate. turn these advantages result in
improved throughput and savings in labour and materials during manufacture.
All p l~lications, including but not limited to patents and patent
applications, cited in this specific~~ion are herein incorporated by
reference as if each individual publication -2   WO 00/17199 were
specifically though fully set f The inv understood that 1 S of the
invention. Example 1 : Pre To a su 10 1S 20 yi)-I-cycloprop; g, S 1.4 mmol)
iz (3.300 mI, S0.9 min after which stirred at 38-40 crystals of (R,S;
6-fluoro-4-oxosesquihydrate (1 suspension was slurry was cools and 44 ml).
'The under vacuum. The ~ measured as fc Diffr 25 Tube Gene Gene Wam Wavi 30
Inters 35 Starts End a Step ; _ 1 7 MAR 2003 l PCTIEP99107003 individually
indicated to be incorporated by reference herein as ion is illustrated by
the following example. However, it should be example is intended to
illustrate but not in any manner Limit the scope nation of the
methanesulfonate sesc ension of
(R,S)-7-(3-aminomethyl-4-syn-methoxyiminopyrrolidin-16-fluoro-4-oxo-I,4-dih
ydro-I,8-naphthyridine-3-carboxylic acid {20.00 sopropanol (1Z0 ml) and
water (60 ml) was added methanesulfonic acid nol) at 38-40C. The resultant
dark brown solution was stirred for 15 ne charcoal (6.00 g of Darco G-60)
was added. The suspension was for 4h then filtered. The filtrate was allows
to cool to 30C and seed
-(3-aminomethyl-4-syn-methoxyiminopyrrolidin-1-yl)-1-cyclopropylE-dihydro-1
,8-naphthyridine-3-carboxylic acid methanesulfonate mg) added. A
precipitate began to form within 15 min. The lowed to cool to 20-23C over
90 min and was stirred for 36h. The to 0-5C for 60 min then filtered and
washed with isopropanol (SO ml iroduct was sucked dry for 30 min and then
further dried at SO-SSC ~e dried product was exposed to the atmosphere for
18h to give the sesquihydrate 21.29 g (85%), purity >99.5% by HPLC. y
diffraction pattern of the methanesulfonate sesquihydrate was ,, ...,.meter
type: -PW 1710 BASEDde:Cur tension [kV]:40~~pr current [mA]:30$gth Alphal
[A]:1.54060~.gth Alpha2 [A]:1.S4439` ratio (alphal/alpha2):0.500ce
slit:AUTOMATICd length [mm]:12'~ g slit: 0.1.. ONomator used:YESgle
[2e]:3.S00le [2A]:3S.000[2e]:0.020_3-   1 ~ MAR 2003 WO 00/17199 E
PCT/EP99/07003 



. Maxim 3 intensity: 2970.250 Time p ~tep [s]: 2.300 _ - Type of ~ an: STEP
Minim peak tip width: 0.10 5 Maxim peak tip width: 1.00 Peak b ~ width:
2.00 Minimu~ significance: 0.50 The X-r ~ diffraction pattern of the
methanesulfonate sesquihydrate is shown in Figure 1. The c ~ pound shows
characteristic peaks at 2A = 8.2, 12.2 and 14.6. 10 ,5 -4 E 1   a 17 MAR
2003 CLAIMS 1. A proc ~s for the production of
7-(3-aminomethyl-4-synmethoxyiminop F
olidin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydro-1,8naphthyridine-3
carboxylic acid methanesulfonate sesquihydrate which comprises: reacti ~
7-(3-aminomethyl-4-syn-methoxyiminopyrrolidin-1-yl)-1-cyclopropyl6-fluoro-4
-oxo- 64-dihydro-1,8-naphthyridine-3-carboxylic acid and methanesulfonic
acid in a solven comprising at least one least one water miscible cosolvent
and water) wherein the rati ~of water miscible cosolvent : water is in the
range 10:1 to 1:2 v/v, and isolati ~ the resulting solid product. 2. A proc
~s according to claim 1 wherein the water miscible cosolvent is a C1_a
alcohol. I= 3. A proc~~s according to claim 2 wherein the water miscible
cosolvent is isopropanol. ~ z 4. A proc ~s according to any one of the
preceding claims wherein the ratio of water miscible psolvent : water is in
the range 2:1 to 1:2 v/v. 5. A prods according to claim 4 wherein the ratio
of water miscible cosolvent water is 2:1 vlv 6. A proc - s according to any
one of the preceding claims wherein the ratio of 7-(3aminomethyl-4
~yn-methoxyiminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4dihydro-1,
8-na l~thyridine-3-carboxylic acid : solvent is up to 1:100 w/v. 7. A pro ~
s according to any one of claims 1 to 5, wherein the ratio of
7-(3aminomethyl-4
~yn-methoxyiminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4dihydro-1,
8-na )~thyridine-3-carboxylic acid : solvent is from 1:100 w/v to about 1:9
w/v. 8. A pro ~ s according to any one of the preceding claims which uses
from 0.7 to 1.5 mole equiv nts of methanesulfonic acid. 9. A pr free base
and solution is co ~s according to any one of the preceding claims wherein
the mixture of the hanesulfonic acid is warmed in the solvent to aid
dissolution, and the l to crystallise the methanesulfonate sesquihydrate
out of solution. -5   , 10. A pros solution is seec cyclopropyl-6 F 1 7 MAR
2003 ;~s according to any one of the preceding claims wherein the
crystallisation ;~ with
7-(3-aminomethyl-4-syn-methoxyiminopyrrolidin-1-yl)-1Toro-4-oxo-1,4-dihydro
-1,8-naphthyridine-3-carboxylic acid t,~ sesquihydrate to aid
crystallisation. 11. A prods according to claim 10 wherein the seeding of
the solution is completed before crystallision begins. 12. A pro.
temperature of 13. A pro temperature of according to claim 10 or 11 wherein
the solution is seeded whilst at a C. according to claim 12 wherein the
solution is seeded whilst at a xt 30C. s -6 
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