;" #%$%e3e: | C7T@a, BHBB6CTI C23 February 2004 | NTERVEDI ATES FOR THE PRODUCTI ON
OF QUI NOLONF CARBOXYLI C ACI D DERI VATI VES The present invention relates to
novel conpounds which are of use in the 5 production of pharmaceutically
active conpounds, for exanple, quinolone carboxylic acid gerdpradr, 2064 havi ng
anti bacterial activity. EP 688772 discl oses novel naphthyridine carboxylic
aci d derivatives avi ng anti bacterial activity) including anhydrous
(R, S) - 7- ( 3- amiMhBERMEDIAY REH EPRODUCTIONID P OIUINDL DNE CARBOXYLIC _
-cycl opropyl - 6-fl uor o- 4- oxo- 1, 4- AdwiDeRIVA § napht hyri di ne-3=car boxylic
acid of the fornmula: CH30 N WO 98/427 I'SC es
(R S}-7-(3-am no -4-syn- et hoxyi m nopyrrolidin-1-yl~l-cycl opropyl -b-fl
uor 0- 4- 0x0- I , 4 d,mﬁ%g ’le§ ,t@cﬁ%%rﬁt]?'f%é‘? Pl‘é"—eg‘"@&m%'%islwlﬂclamic@fnmihmbesul f onat c
and hydr at esPPuetia P RREPAGR R LY Betiveeoompoinds, fat examiple, BGROISRO SO0 RE
(publ i shed dicidferivativep having antibdetemalattivilye present application) discloses a
process for the pEBE88T12aliscisednével RPABLRYha 1N rroljdines and
sal ts t her ecintibdcRMaP4BtiDRTEANY; Er{hﬁhxiogi é'g?)%.le E%LA;%X?F'I& (@g]}l‘}”é{gﬂ&ﬁ’(mgng
al koxyl ar ni ReeheWinkid 3! t'ls' LA AE 4= an no '?WPU‘SQVI_CG'XW m nopyrrolidi nes
are desqpi bed @@ﬂ_ﬁ\e _¥8F’oé’ﬁ_ SY1 daforrapy)-erfperacteexe- b4alitgdan 1 8ul f at e salts.
The present 'R i FEPARYHS agig of hedprmula: ' ’
4- am nonnet hyl - 3al koxyi mi nopyrrolidine salts fi\ ich are of use in the
synt hesi s of pharmaceutically activegconpo . . ilng to the invention
HzN NH3 2. CH3S03 (1)
wherein Ris C-.~ al kyl oo ~ hal oal K he gonpound of forrmula (1) is
pref erably 4-am nonet hyl - 330 t T di ni um di et hanesul f onat e.
-t 23 February 2004 Accortiny toja furthef aspect of the invention v
there is provided a process for t of a compound of fornula (1)
whi ch conprises reaction of a co faula (11): ORI NP-TJ ~'z
(~I') wherein Ris as defined for Nornmula (1) and P, and P2) which may be

t he . -

‘ .WO 98/42705 discloses (R,S)-7-(3-aminomethyl-4—.syn-methoxyimino—
pyrrohdm-l-yl)-l-cyclopropyl-G-ﬂuorM-oxo-l,4—dihydro-l,8-naphthyn'dinc—3~
carboxylic acid methanesulfonate and hydrates thereof including the sesquihydrate

15 . PCT/KR99/00099 (published after the priority date of the present .
application) discloses a process for the production of 4-aminomethyl-3-
alkoxyiminopyrrolidines and salts thereof from anﬁnomcthylpyrrolidin—B-onc and the
corresgonding alkoxylamine. Suitable salts of the 4-aminomethyl-3-
alkoxyiminopyrrolidines are described as the hydrochloride, trifluoroacetate and

20  sulfate salts. .
The present invention relates to novel 4-aminomethyl-3-
alkf)xyinxinopynolidine salts which are of use in the synthesis of pharmaceutically
active compounds. ‘ '

s According to the invention there is provided a compound of formula @M:
v C')R

N

+
HN
NH,
2.CH,S80,"
- . (I)
wherein R is C;4alkyl or C;4 haloalkyl.

Thc compound of formula (I) is preferably 4-aminomethyl-3-
30 methoxyiminopyrrolidinium dimethanesulfonate.



. sane or different are am no protecting groups, w th methanesul fonic acid.
Suitable protecting groups P, and P2 include any suitable am no protecting
groups which are renovable by treatnent w th net hanesul fonic acid. The
preferred 10 protecting group for both P, and Pz is t-butzgxpebriudrg2pb4 The
reaction of the conpound of fornmula (11) and nethanesul fonic acid is
suitably carried out at a tenperature between about 10C and about SOC, nore
preferably at a t 8?"&?&!?’@ fusthiy 2spses of thesinwention theoé ispRbiddtesptbéRB for aci d
used to ef f et Piaductivamf ocompown affortrinta (1) Whiclo BRRpHAs fhfacﬂ} Jidla (1) s
suitably 2 tempoesdiofifelmili glI): For exanple, 2.4 equiva ent@ﬁ suitably used at
a tenperature of between 3SC and 40C; or g equival ents, suitably used at
anbi ent tenperature. Mre preferably 2. Sjequival ents used at a tenperature
of 40-45C. The reaction is suitably carriNed out in a solvent, for exanple,
an al cohol such as 20 nethanol) etpa 7 i sopropanol, or n-propanol)

di chl oronet hane, acetonitrile, ®Ntone, nethyl iso-butyl ketone, DME, THF,
tort-butyl nct hyl ether) di oxane or\e a te or a mxture of any of
these. The solvent is preferably rnetha s ttably, up to 10 equival ents
by volumé of solvent may be used, e.g. about 4 equival ents. The conmpounds

of formula (In ey t r RCESSES scribed in 25 B

S, 633, 262, @om@%;f%ﬁf"%f%%?r?%@&ﬁ%@&ﬁﬁﬂéﬁﬁc}n&&m&wamwa (1) are
useful as an iInt glms 15t e8P o UF 98 STaEs: i thiaethanesul fonidavid. er i al s _
particul arly thos¥"aREPFIIERIAS Brpu 19nd B3 inzbdle anyis\iAbBASHILprofbtasy accor di ng
to a furt heFrodRWeh &F remevablebyttcatorent with meihandsb il edd 2T QeRsSaf Or the
product #&n Wteath(ggrpumfodbahmmmlim_ﬁmd,@)m%nﬁ phar maceut | cﬁa}F y acceptabl e

| t d/ 30 h i . Ty 2004 F RON-( N,,,.NH |
tt ﬁahe?;mﬁ,fgﬁ;f“%p%gﬁmrc d?%ﬁ@}% ewﬁfw@g% eact] on of
3 lAmpsta
0

a .conpound W € 3pdrabqut §

N wherei n ﬁ?fsciag{yl%g ¥ ’BB%‘,‘O‘@S. G a hal ogen atom preferably chlorine;

and optjonal |y fdrsrmeunt ohmathareselfonicasid ysedtceffrcethe deralettich iy hydrate

t her eof 13 1crompRend of ot @) ieaitably 2 95 Deqivalentd. IFor BRargl@dy £nt 10 those

skilled in Qqhigalam,.suf{mﬁseaeté@ﬁxp&tan&eftﬁbe%aﬂg%an%ué;oe’rw ae (I) and (11~
ase

i f i ' f . t¥i%ethyl amine. Th
react i on 3@3}%’%@@%@%%’?&% REBERRPe. Kiarereterbiy 2 s pamivalenys conauct o

in a solvent, '|4 an aqueous solvent such as aqueous
acetonitrile or I5Rfen dssuitplly pTicdiaut imaisalveng for ebmplpiny alvHosuch Yhen wat er
i s usedlas "&:gy“?@nﬂhmh 130piapamnl. o @ssofiahel, dieblotdmemting GeRBRRHe Qkeihps Ml @ (111)
i s of supemethyl ijoshliyl ketoree, DME, THIF, @itba e IH&h NGt Seetals, | eads to
an i npr ovemextireiofl aky 6F thidal ﬁé’soﬂfcnfigﬁrcf'@ %@E@gﬁﬁ%%@{léﬁ%?&eﬁg MRl as a
process t haguird ety iunS W R,rcmentg)F a@ el P PP iR | s regarding
t he reaction Ofﬁtbg co‘gﬂ)%gnséfs O B BifidnC-g13boutfiequivalentsan be found in US 20
5, 633,@?2 @gd EP 6&8rpnds piioppula Hl)ery bsrprensredihy:the processes descridydiinhesi si ed
as des€ri b&d %633.263, EP 688772 end RGIKRD9/609P72. The conpound of formula (I111)
produced accor diThg compaunids ofopmili (Ipire ubefuli a8 ¥ fHtdriiadia %r];_ Lapl v

(R S~ 7- ( 3quindlomermmtibutteridts prAcTRi oY A OeR W 08)sieds gzx SPediGh 0P oyl - 6- 1
| uor o- 4- OXThlﬁ’aéco?diEQ’Qraoﬁ;ﬁhé' A hdl pes 3= car gbxi‘/ﬁl F : ‘
net hanesul £ &a&%d%rm, pPLEtedB PP vided a processifortie at e, as

di scl oggd Ll o orpla (I 01 3 Phormacsutically woetptablesalt eVeof may be
synt hesi se SHFEMe free acid as described in WO 98/ 42705 and WO 00l 17199.
The conpounds of the invention have the advantage that they are stable,

i.e. not hygroscopic. They can be isolated fromthe reaction in higher
yield and purity 30 than the correspondi ng di hydrochl ori de or free base.
‘The di mesyl ate salts can be -3

,mofe O g \ OOH X N



23 February 2004 recrystallised if necessary, whereas the corresponding
di hydrochl ori de or free base has not been successfully recrystallised. The
di mesyl ate salts can be used to produce qui nol one antibacterials of high
purity arid several advantages result fromusing this intxyrastuay@004for
exanpl e) when the resulting drug substance is (R S)-7-(3 5
am nonet hyl - 4- syn- nmet hoxyi m no- pyrrolidin-1- ¥J) 1-cycl opropyl - 6-fl uor o~- oxo
1, 4-di hydro-1, 8- napht hyri di ne- 3-carboxylic agpd net hanesul fonate or a
hydrate thereof, it has inproved coF (gnifGQAHt Iy | ower |evels of
hi gh nol ecul ar meight impurites conparjed t9 thel drug substance produced
usi ng the correspondi ng di R{dr ochlori base as internediate. 10
Al publications, including ot NI'i mN'ed No patents and patent

applications, cited in this spe;:pf/lkatl on aré herei n incorporated by

reference as if each individual publicationwere specifically and
individually indicated to be ingorporated by“reference herein as though
fully set forth. The invention igyllustrated by the follow ng exanples.
However, it should 1 S be understodd that the exanples are intended to

il Iustrate but not in any manner limt the scope of the invention.gigxanple
L Synthesis of 4 vwhetaioRet i dbfiffot ReMIaTHIWBIE bGhbalcd HdBhaH JFRchApGRM f onat &

20 OVe OVE $f formuINIB6tha Qmipoitor biRRga 3 A solution o
1- (N-t - byt oxycar b;g’(n); }-4-({npgltxjt o(§<ycar boﬁy‘?am nonet hyl )

pyrrolidin-3-methoxi me (100g) in methan (660nmL) at 15-20C under nitrogen
was 2S trealed with nethanesul fonic acig¢g (56.4nma over 5 mn keeping the

t enperature bel ow 30C. The sol Bti g OOt 20-25C for 16-20hrs.
During this tinme the product pre Lp\t‘ ted;fform ng a thick suspension. The
product was isolated by filtrati sheg with nethanol (165nl) and dried
under vacuo at 25C to give theXfitiNg c np%und 84g (86! ). 30 m p.189-193C,
rn/z: 144 (MtH)+; 'H NVR (400MHz, d6- O b: 9.27, (21li) brs), 7.9S (3H,
brs), 4.01 (I H d), 3.92 (1H d)) 3.8k (3H s), 3.69 (IH m) 3.26 (2H
m, 3.26 (2H, m, 3.15 (1H m, 3.08 (‘rI=P m) 2.39 (6H) s); 35 AnaIySis @)
28.64% H, 6.25% N, 12.46% CaH2, N30~Sz requires C, 28.65% H, 6% N
12.53% Exanple \ﬂheré*nXlZQIdiﬁfﬂggﬁfu}S, %aﬁ Erhﬁﬁn’nsprgfbrabg y chlori

4- am nomet t nae%\1 ol ution of
1- (N-t-Jgut ?2‘9%"331 R0 yd XMCQ‘ tﬁ’l{[} e F theréo solutl

pyrrolidin-3-netQoxi 5'g$rﬂ" ap@ﬁ’@ﬁtrfﬂ)moéf’s B@’Gﬁ’éf‘eﬂ“-mtrogen was
treated with net ﬁ%ﬁ‘?‘f%fr{-“"cw&lﬂoﬂn Qflﬂ?.m“ & apd gVaéppreferablyer 15 nin

keepi ng théOP!d@ﬁ‘ﬁéma!MP@S@cbeﬁmwGE; trigthplamileuThoreavtion dfelst ed t o 40- 45C over
30 nins andompountsefifedmdde (T)and (IV) igsre REablycoh@ictedt ik alRbFentRigi Ng this time

the producacdw&ﬁmhﬁ&fue&sfserv%t%@asta béb'ﬁsééér%ﬂ %;an &%‘;fhl&%lp”’d““ vas

i sol at b r ano 200mL The
crude. B od ﬁ%‘i"ﬂéﬁsﬁﬁ *‘ﬁ A {v?%e Sfees Sar e dhis gesEs B Seon) and
heated to °ﬂ?‘f %f ES&& SYRgT ’bq%b@ ip that S%W%ﬁﬁ“wp%s stirred
10 for 1 hé‘lh‘cmsTﬂ@sdP%'ﬂﬂb‘!n igpEovemERtdn the quality hEdie wisthingetuganitant® vol umes,
approx. 18ansll ssraprovessttiatumyaffer ervironmeital 40 Gintagegi FMgthehdetdilst | € conpound

73. 8¢ (78%e);ardmgalim£&ibh%i'm6 c&ﬁﬁ@nmﬁomuf&ﬂflw&lﬁc%u% apdgrd sanpl e of
Eggj?I Igd:)%ea o] thY# Zg 3ok gm%?]gon%ylra naa yi’/tlhcﬁls&pcﬁsopropyl 6-flu
or o- 4- oxcrflin gn(?g H 3 ’362 Z#nn car boxyl ic acid Triethyl am ne

(5. 1nl) was addé'ac FQSHPPUB%PUPGWM y&p@ﬂmﬁymsimg t9chis agpeotaf the

1, 4- di hydr ventign ispsefetablyi (BiSHd-(3-avendvethyll dcymaiethogBinGmgpyriolidinal-er  (25nl) at
15-20C andyB-heyetopropyl &-Sicrs-4-d6lofl @diRydrer ) |8-na thyndme-3-carboxyhca

4- Ani npsTet ythandsiIBhAebYA Aég?ﬁme méfebplpkéi*érsm &a%cﬁ%s?d‘ﬁte (3 869)

was added, WMS'/%? ”Pﬁ(: Ant ugéﬁg]té andahr}(am cs?herco may%e synthesised from
the free acid as described in WO 98/42705 and WO 00/17199.
. The compounds of the invention have the advantage that they are stable, i.e.
not hygroscopic. They can be isolated from the reaction in higher yield and purity

30  than the comresponding dihydrochloride or free base. The dimesylate salts can be
-3-

_)




stirred at 20-25C for 1 T/. hours. The resulting product was filtered and
the cake washed wth water (30nil) followed by ethanol (30nl) and dried
under vacuumat 50C to give the title conpound as a white solid (4.23Q).
(102% as is) 86%on assay). Characterising data were consizgehiharp2btd a
standard sanple of the title conpound. 25 Exanple 4 Synthesis of
(RS)-7-(3-am nomelﬁf.h%*- 4-svn- et hoxyi m no-p)rrrolidin-1-yl)-1cYcloprow -6-fl
uor o- 4- oxo- | AV HpHsetifnecessary Whergas theiporeespendimgisishodrachlosid dr fred brmseesul f onat e
30 A sol uti dis 3Pt been puspessiully sevrystadlised. The GBiegylats sA1B cawbe hsekdno produce

di chl or onet hpumel¢ne bntibartevials ofilighutity and SeveRR 8RRz result from using this

(RS)- 7 ( 3- amiensiaptdFor Aut SRITHAANY eBIfAARHE bblcR s R\ 7.4 cyEl opr opy| -6- 1|
uor o- 4- ox_r,o-Ia,nf},-“giqtl ﬂgg?n_,nggmpfnl;%{)_l g,hnle-i 9%; ox(ﬁ |c@§.c) (1.5 g at 89. 9%
purity, 3.4§ |nBrdl mXLyre 0 pirehding) 5l {-fedlepromyd-6xlyarg-4:0x8- et hanol
(2.7 nl) hyqrrel . dipaphifyddingS-carboxyligiacid methanesgifgnate @& athydmate t hen cool ed
to 20C and fthereefyithas impeovedkaowraod wigsificently lowerde veiy cfthigtemblediftar( 20 M) and
dried at 50@eighiémpwiteswomphred & the dfdg%ubd'lﬂnlc@pn%@ﬂ&@lﬁ@ﬂgﬁl#c%}rcgpongﬂ,QZ% as is,
91% on assaxiinydfRBGAN & g AThemigle, cONsi stent wrth a'standard sampl e
of the tptl e conp . anpl.e .5 thesis o .o .

~S~7-1 3-lgm' Qopret Eﬁ' Bg%%‘%rﬁ%‘?%’@‘f"ﬁf%@%’ﬁ t"(ﬂa--"B}S Aod pajent appliations citedy | - 6- 1 1 u
or o- 4- oxo- 14l ?gFBQT,“SQ bessim insgrperaied By Diference asaf pach individuahpublieatiea ul f onat e
sesgui hydr at¥re-sgecifically maindividyallyd@licated to be incorporated by reference herein as though

(R S) - 7- ( 3- &lysetrfertthy| - 4- syn- net hoxyi m nopyrrolidin-1-yl)-1-cycl opropyl-6..
f1 uor o- 4- oxo- 1, 4-Thieinebhfor isSHutaail BY iedbiGvins Eﬁé‘gj? yll-io%vc@%ri # shoul

met haneggl f 9% purj t 51 S e e I Al q,na

m xt ure of &%%sgféé%ag%ﬂ%t‘&; txg%]‘lﬁ{ %’er%’éi“’\%‘épe‘?‘“g‘? ti‘i"dﬂa’%’é‘é‘f@ﬂ il a
clear solution Was OHLRABY- (52C). The sol ution was cooled to 5 34C and
seed crystal s of '

(R S) - 7- ( 3- Bxamplerkt hyl - 4- syn- net hoxyi mi nopyrrolidin-1-yl)1-cycl opropyl -ti-f

| uor o- 0- 0x08 i fnnoln L3} TigRLRAP 'Hctlﬁn@sﬁifgnatc

tKesiiolf .
nmet haneggll f onat e sesqui hydrate added. The resulting sus was al | owed.

to cool to 25C over 1 h eand stirred for 18 hours. T esI urry was cool ed
to 0 - 4C) stirred for Z hours, then filtered and the e washed with
i sopropanol (30 m ). Theyproduct was 10 sucked dry forpzg hours and then
further dried at der vacuum The dried pro S exposed to the
at nosphere BacgiMe th¢ sesqui hydrate—22=9 g Y . aracterising data

were consistent w\{ stamog sanple of the tiXl onpoupd. -6 23
February 2004 CLAI M5 A tonpound of forrmula (I): I NH3 2. CH3S03

wherein Ris C.a alkyl or G te haloal kyl. 2. 2.CH,SO, ' '
4- Am nonet hyl - 3- met hoxyi m nopyrrol i di ni um di net hanesuf f onate. 10 (r)y 3. A

conmpound of formyl N laimed in claiml which is
4- gPri nomet hyl - 3 ggtsﬁl’)’& ﬂﬁs] '§‘SP'BF¥°G1*’HPXFH&“%?W&Hé@%lmam@bﬂ)
pyrrolidin-3-methoxime (100g) in methanol (660mL) at 15-20°C under nitrogen was
25  treated with methanesulfonic acid (56.4mL) over 5 min keeping the temperature below
30°C. The solution was stirred at 20-25°C for 16-20hrs. During this time the product
precipitated forming a thick suspension. The product was isolated by filtration, washed
with methanol (165ml) and dried under vacuo at 25°C to give the title compound 84g
(86%).
30 mp.189-193°C;
m/z: 144 (M+H)*;
'"H NMR (400MHz, ds-DMSO) &: 9.27, (2H, brs), 7.95 (3H, brs), 4.01 (1H, d), 3.92 (1H,
d), 3.87 (3H, 5), 3.69 (1H, m), 3.26 (2H, m), 3.26 (2H, m), 3.15 (1H, m), 3.08 (1H, m),
‘ 2.39 (6H, s);
35 Analysis: C,28.64%, H, 6.25%, N, 12.46%; CsH2,N;0,S; requires C, 28.65%, H,
6.31%, N, 12.53%.

Example 2




4. A process for the production of a conpound of fornula (1) as defined in
1 Sclaim1 or 3 which conprises reaction of a conmpound of formula (I11): OR
i /N PiN NHPZ wi th nethanesul fonic acid, 20 wherein Ris as defined for
formula (1); and P, and P2, which may be the sane or diffZ3Rébruargreoan no
protecting groups. 5. The process according to claim4 wherein P, and PZ
are both tbuytyl oxycarbonyl 25 (I1) 6. The process according to claim4 or
5 wherein t R¥MAEUSOf4-gningmethyhdmetfoxpiminenyirdlidisith dimedizhenlfoidie

deprot ection of tAesowompoﬂhd\mfoufoﬁymﬁoaylém(@bht%x)?ca}lfbnfflaﬁﬂw Ayt s. 30 7.

The process pgﬁsltimﬂhmﬂetﬁ&uﬁem%Eﬁm%etﬂn@! écr{,‘]@t e reaCt ionis
process geoprn e AERRAtALD AmLend, 2] ﬁqw oremﬁﬂm e rdaposran <

process §1008£|d' Fé cla

carried ~7 ?} b ?60"4958&'{“‘1 1@ 49-450F wert30ieing gndwpeintaivet at thishanol |

i sopr opanol CMPEFRER drS hrgi Buting tistitethe prodoettposvipitatddforniggh aiek et hy!

i so-butyl  ketspersjonDVE ciHE prodagttwabisoltedtby THiratRin@ker i Qﬁd walHiywigcet at e,

or a m xturﬁaethﬁmﬂmwmﬁ,)t f]ﬁsemdapm'drmﬁu}a& e@ e !upﬂ oneyor clains
Eéigﬁj (4 ylimks. Ao 10.

4 7 wh I
Thfaopr OWS;?QO?L Piﬁd Bga@&ittb%hdxsfopﬂxr A eéf (Ego § shspension;yias stimed Pgn i s

an
carried out Jﬂggﬁﬁ d%’d Wﬁ@ﬁe‘i"?f £¢ With mstharol42 sglumes, agprios. 180m1)0
equi val ent s*19ylrigd P&‘FFEVWUW“QW togixeghe title @mend 731.8g (78%). ocess for the

product i on Garactarisingalatadvaré consistent Witk 4 sthndardéaniple STAhEBEE N Ilf% ghd.y acceptable
salt and/or hydrate thereof OOH RO N 15 NHZ (1I1) wherein I's as defined
for fornul egxahmbld$) Claim1l1l or 3, whi ch conprises reaction of a conmpound of
f or mul | e 2 _o-,- i clalm 0 thaconpound of formula (1V): 20
OCOO\IaiS( FRe P ;*- i = FIRLNQ :/'u A yapmgmpymadindayll-dnal |y formng a

phar naceut i%

cyclopropyl-6-f] _.! g1 @xosh-dihydror lo§-naphthyaidine +earbodylic acid
Triethylamine (5. lml) was added to 7-chloro-1-cyclopropyl-6-fluoro-4-oxo-
1,4-dihydro-1,8-naphthyridine-3-carboxylic acid (3. 05g) in water (25ml) at 15-20°C
and the mixture stirred for 20 min. 4-Aminomethyl-3-methoxyimino-pyrrolidinium
20  dimethanesulfonate (3.86g) was added, followed by water (Sml), and the mixture
stirred at 20-25°C for 17% hours. The resulting product was filtered and the cake
washed with water (30ml) followed by ethanol (30ml) and dried under vacuum at
50°C to give the title compound as a white solid (4.23g). (102% as is, 86% on assay).
’s Characterising data were consistent with a standard sample of thc title compound.
Example 4 :
Synthesis of (R,S)-7-(3-aminomethyl-4-syn-methoxyimino-pyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-4-oxo-1.4-dihydro-1.8- naphthvndme-B-carboxyhc acid
methanesulfonate
30 A solution of methanesulfonic acid (0.33 g, 3.43 mmol) in dichloromethane (1
ml) was added to a suspension of (R,S)-7-(3-aminomethyl-4-syn-
methoxyiminopyrrolidin-1-yl)-1-cyclopropyl- -6-fluoro-4-oxo-1,4-dihydro-1,8-
naphthyridine-3-carboxylic acid (1.5 g at 89.9% purity, 3.46 mmol) in a mixture of
dichloromethane (23.2 ml) and ethanol (2.7 ml) at 30°C. The mixture was stirred at 30°C
35 for 3 hours then cooled to 20°C and filtered. The cake was washed with dichloromethane
(20 ml) and dried at 50°C under vacuum to give the title compound (1.71 g) (102% as is,
91% on assay). Characterising data were consistent with a standard sample of the title
compound.

40  Example 5
Synthesis of (R,S)-7-(3-aminomethyl-4-syn-methoxyimino-pyrrolidin-1-yl)-1-

cyclopropyl-6-fluoro-4-oxo-1.4-dihydro-1.8-naphthyridine-3 -carboxylic acid
methanesulfonate sesquihydrate




. 25 12. The process according to claim 11 wherein the reaction of the
conpound of fornula (1) and the conpound of fornmula (IV) is conducted in a
solvent in the presence of a base. 30 13. The process according to claim!]l
1 or 12 wherein the conpound of formula _g. 23 February3ﬁ&94a l2bby is
(R 'S)-7-(3-am nonet hyl - syn met hoxyi m no-pyrrolidin-1-yl)-1-cycl opropyl 6-f
| uor o- 4- oxo- 1, 4- dbgg 90 napht hyri di ne- 3-car boxylic acid
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M
wherein R is C4 alkyl or C;4 haloalkyl.
2. 4-Aminomethyl-3-methoxyiminopyrrolidinium dimethanesulfonate.
10
3. A compound of formula (I) as claimed in claim 1 which is 4-aminomethyl-3-
methoxyiminopyrrolidinium dimethanesulfonate.
4. A process for the production of a compound of formula (I) as defined in
15  claim 1 or 3 which comprises reaction of a compound of formula (1I):
(I)R
Y N
PN
NHP,
(I

with methanesulfonic acid,
20 wherein R is as defined for formula (I); and P, and P,, which may be the

same or different, are amino protecting groups.

5. The process according to claim 4 wherein P| and P; are both t-
butyloxycarbonyl.

25
. 6. The process according to claim 4 or 5 wherein the amount of

methanesulfonic acid used to effect the deprotection of the compound of formula (II)
is 2 to 4 equivalents.

30 7. The process according to any one of claims 4 to 6 wherein the reaction is carried
out at a temperature between about 10°C and about 50°C.

8. The process according to any one of claims 4 to 7 wherein the reaction is carried
-7-
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0% () 5 9. 0 The process aé(.)ordmg to any one of claims 4 to 7 wherein the reaction is carried

out in a solvent being methanol.

10. The process according to any one of claims 4 to 9 wherein the reaction is carried
out in a solvent, and wherein from about 4 equivalents to 10 equivalents by volume of the
10 solvent are used.

1. A process for the production of a compound of formula (IIT), or a
pharmaceutically acceptable salt and/or hydrate thereof:

F OOH

NH
15 2
(1D
wherein R is as defined for formula (I) in claim 1 or 3, which comprises reaction
of a compound of formula (I) as defined in claim 1 or 3, with a compound of formula
(1v):
20
¢
F COOH
D8
~
X N g
1v)
wherein X is a leaving group; and optionally forming a pharmaceutically
acceptable salt and/or hydrate thereof.
25

12. The process according to claim 11 wherein the reaction of the compound of
formula (I) and the compound of formula (IV) is conducted in a solvent in the
presence of a base.

30 13. The process according to claim 11 or 12 wherein the compound of formula
-8-
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