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CARBOXYLI C ACI D DERI VATI VES The present invention reI novel
conpounds which are of use in the 5 production of pha M@MKHMWF/ active
conpounds) for exanpl e, quinolone carboxylic acid deriv
antibacterial activity. EP G88772 discl oses novel napht hy?§téne car boxyl I C
-acid derivatives having anti bacterial activity, including anhydrous
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appl i cat i on) a&id derivativas havigg aetibagteriglactivily. pr oduct i on of
4- am nonet hyl - 3al KEPxG8877Ddisgloses npkl naphtlymidine abrbextlicacidaferifatives having

anmi nonet hyl pymtb@étexﬁm Actdvig[iaclatieg bhigydecus (R SPOSlamihoniddtnl am ne. Suitabl e
sal ts of the,dmagdim yﬁdi,{'squylf)gwy fwgrﬂo{.ﬂ Bﬁéla‘r‘ﬁ )g{ggqrsl bed as the
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hydrochl |de | fate sa e présent invention
%ﬁ’%ﬁ%@‘i“@‘?m%xyu ] opyréol i dine salts which are of

G-fluoro
I€or mul a:

rel ates o B
use in the synthesis of pharnmaceutically activejconpounds. According to the
invention there is provided a conpou QOH25 ORI N HI N ~3
2.CH3SC3 (I) wherein Ris Ci.~ alkyl oal kyl . The conpound of
formula (1) is preferably @Hgi no hyl| xyi m nopyrrolidinium

di met hanesul fonate. -t 11111114 111M111N1111111111111111 *o-~,

NH,

WO 98/42705 discloses (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 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 aminomethylpyrrolidin-3-one and the
corresponding alkoxylamine. Suitable salts of the 4-aminomethy!-3-
alkoxyiminopyrrolidines are described as the hydrochloride, trifluoroacetate and

20 sulfate salts.

The present invention relates to novel 4-aminomethyl-3-
alkoxyiminopyrrolidine salts which are of use in the synthesis of pharmaceutically
active compounds.

According to the invention there is provided a compound of formula (I):

25

4
HN
NH,
2.CH,SO;"

@
wherein R is C;4 alkyl or C;4 haloalkyl.
The compound of formula (I) is preferably 4-aminomethyl-3-

A
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According to a further aspect of the invention there is provided a process
for the production of a conpound of formula (1) which conprises reaction of
a conmpound of forrmula (I1): OR1 NPAN ~ 2z s (Il) wherein Ris as defined
for formula (1) and P, and P2 which may be the sanme or different, are am no
protecting groups, wth methanesul fonic acid. Suitable protecting groups P,
-and P2 include any suitable am no protecting groups which are renovabl e by
treatment with nethanesul fonic acid. The preferred 10 protecting group for
_both P, and Pz is Aedomdingipcafiftberabpecildfiths inoertion thepd isiphevidedrmppodess fof f or mul a
(1) and et R ki b RfipBuhdofTinhAd{ywhieh EbRpkiRb fealiorforlhemper at ure

bet ween abou 0C, nore preferably at a tenperature of
40- 45C. The rglcr)m oﬁi §Bffoﬂlﬂﬁlﬁgll 3sul foni c am?kused to effect the deprotection
a

of the 15 conpound of fornula (Il) is suifably 2 to 4 equivalents. For
exanple) 2.4 equivalents, suitably used a§ a tenperature of between 35C and
40C, or 3 equivalents, suitably us anbi ent tenperature. Mre
preferably 2.5 equi val ents used BN a tenperature of 40-45C. The reaction is
suitably carried out in a solvent, g xar@hﬁ, an al cohol such as 20

met hanol , et hanol, isopropanol, or n-pro , 2di chl or onet hane)
acetonitrgle) acetone nmet hyl iso-butyl ket one, DME, THF, test budzl nmet hyl

et her, di oxane or v%ep%ﬂxkggg%@e%ﬁﬂe@for?on%fﬁéraﬁ 9 a"ﬁﬁé’n inc heas The ol vent

is pref erably nethg uite of sol vent
may be used, Xaé" 2 ik %‘HWP\P\HI#@#B%?%“’ P‘cfaB’FrruI a (11) my be
prepared by the prSS'é‘é%‘Sé@thé%B!‘OBE*ﬁP uaﬁdfsmslsdsawnzwgamgppsesclmx and

PCT/ KR99/ 000 g®@upsiWisck mpanowdbledl tieatment vaith mthapesulfoméd adid. dEheprefendder medi at es
for prepaoi ngrogpiinggronefon bothPaaidd;iisd-butmarirbonyllar |y those described in US

Fnsgﬁt IZgﬁ ?Rd EP 6% fdation Httie Sdrhpdudd Moﬁﬂn@(ﬁ)%a%&haﬁéﬁﬁsﬁxcﬁénggéﬂeound of
formia (1 |§f ﬁb*ﬁar%ﬁ“tda?gt%& ﬁ%&%ﬂ@%ﬁﬁ@éﬁﬁ#?ﬁ&? "By at e
t her eof - . R.is as defined for forrrula(l)

whi ch conpri ses réﬁ’é%ﬂ@“&@éﬁgﬁm@a‘?ﬁ used toreffest the deprafeetipnofdisnpound of
formul a (5 ~: cnponad ef fornxila @l)ds hutablyi2do ¢ equipalends. gForaxdmmpleh at om
preferably céjuvaiens; suasly agid 206 &niperaheé of brgween/35eC aRd40°C; 683 | Y accept abl e
sal t and/or a%e §uht§51 qéed algmgenﬁemp?ﬂataebmré EﬁYél?lﬂ{grs%gﬁﬁa]é)tW |1 be

apparent to t 8 kp‘r t e art he reaction o onpounds of
formul ae (I) an S r.ef er nduct ed, i he senc f base e.g.
triethyl ani ne. é?fff‘ B’tfé“t’ b‘ﬂﬁég"’S‘ﬂ #%F’fﬁ%? °°‘§‘Ha by s

pr ef er abRY c@ﬁ@ﬁ'@ﬁ‘ <thape, W@BP%?’@‘:PS“‘@'@”%@&WP{“F pae, a%ﬁ‘P“éfEf #H§P80| vent
such as aquemethyldsebuyl ketane DME, THF dertrbwylmethivt othex, dioBanered ethyl asetgteak ar abl y
wat er. Wien inbnere of snyloféibsa STHeabiventtis freferably rethanol. eSuitablypup ted0! t i ng
conpound of § mu:he lvbiu)nelo?s&t,enwﬁybws’e i@ labbt 4t ui;vbl%atsObt ai ned using

ot ol Vet D s ) A ke -
s G U e -

advant ag ‘reactl on of the conpounds of
formula (1) and (T cempoysds e silas gnmtomodiates forprepaangy 2. The
compounds of qdlmlmﬂaanbacwahmyniqelaéyﬁDMF@bedlma‘és 8633,26Dandl ER68887%, 633, 262
and EP 6887 7Phus hberdingmaifuctherfaspeor ofubecinyention theredsipmeidled a prceisifier tho t hi s
aspect of thﬁroﬂﬁh‘ﬁ@ﬁ‘&f HEbnmipould 61 fofmAlM {II), or a pharmaceuticall acceptable salt and/or

(R, S~7- ( anhwﬁ b.4- syn- net hoxyi m no- pyrrolidin-1yl)-1-cycl opropyl-6-fl
uor o- 4- oxo- 1 ydro- 1, 8-naphthyri di ne-3-carboxylic acid 25

met hanesul fonate or a hydr ate thereof, preferably the sesqui hydrate, as

di scl osed in WD 98/42705. The net hanesul fonate and hydrates thereof may be
synt hesi sed fromthe &ee acid as described in WO 98/42705 and WO 00117199.
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 nesylate salts can be



-3 recrystallised if necessary) whereas the correspondi ng
di'hydrochl ori de or free base has not been successfully recrystallised. The
di resylate salts can be used to produce qui nol one antibacterials of high
purity and several advantages result fromusing this internediate. For
exanpl e, when the resulting drug substance is (R S)-7-(3 S
-am nonet hyl - 4- syn- et hoxyi m no-pyrrolidin-1-yl)-1-cycl opropyl -6-tl uoro-4-ox
ol, 4-di hydro- 1, 8- napht hyri di ne- 3-car boxylic i d net hanesul fonate or a
_hydrate thereof, it has inproved col our and sfgnificantly | ower |evels of
hi gh nol ecul ar wei ght inpurites conpiLe gOELbst ance produced
usi ng the correspondi ng di hydrochlorid reejfbase as internediate. 10
Al'l publications, includingRQut ngt i atents and pat ent
applications, cited in this sgeeyti ddti olN arNherein incorporated by
reference as if each individual g;QLﬁcation mﬁre specifically and

il

individually indicated to be incqgfporated by:reference herein as though
fully set forth. The invention i | ustrated by the follow ng exanpl es.
However, it should 15 be understoggythat the exanples are intended to
illustrate but not in any manner lifit the scope of the invention. Exanple
1 Synt hesis of 4-am nonet hyl - 3- net hoxyi m nopyrrolidi ni um di net hane¢lll)f onat e
20 Ove OVe | i N Nviidesin R idas-defined f-Bemuta (YHvhich E3Bas adtinléof b 06mpdund

1- (N-t - but oxyemRRRY, with-a dompeérordarpenygipm nonet hyl) _
pyrrolidig-3-nmethoxime ( 1009) in methanol” (660nmL) at 15-20C under nitrogen
was 25 treated with methanesul fonic aC|d({56.4nL) over 5 mn keeping the
tenperature bel ow 30C. The solution was $tirred at 20-25C for 16-20hrs.
During this time the product pré&gj pitat a thick suspension. The
product was isolated by filtratior) wa hedlmﬁth met hanol (165nl) and dried
under vacuo at 25C to give the title ound 84g (86% ). 30 m p. 189-193C;
rn/z: 144 (Mtl-)7+; 'H NVR (400NHz, Nis- O 8: 9.27, (2H) brs), 7.95 (3H,
brs), 4.01 (1H d), 3.92 (1H d), 3.8? (3H s)) 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: O
28.64% H, 6.25% N, 12.46% C8HZI N30~SZ requires C, 28.65% H, 6.31% N)
12.53% Exanple 2 -4  Synthesis of aw)
4- ami nonet hyl - 3- mwhereinyX isiadeqyingrgooupd¢.gi aimlaetienetolm preferhlily nhlbenepargb| ut i on of
1- (N-t - but oxytiendliyfsming a pharfibidc0tisalig beepiabie ¥hl0 aisrihytdate thereof.
10 Other suitable leaving groups X will be apparent to those skilled in the art.
The reaction of the compounds of formulae (I) and (IV) is preferably
conducted in the presence of a base e.g. triethylamine. The reaction of the
compounds of formulae (I) and (IV) is preferably conducted in a solvent, e.g.
acetonitrile, an aqueous solvent such as aqueous acetonitrile or an aqueous alcohol
15  and more preferably water. When water is used as solvent for this process the
resulting compound of formula (III) is of superior quality to that obtained using other
solvents. This leads to an improvement in the quality of the resulting drug substance
as well as a process that may offer environmental advantages. Further details
regarding the reaction of the compounds of formula (I) and (IV) can be found in US
20 5,633,262 and EP 688772. The compounds of formula (IV) may be synthesisied as
described in US 5,633,262 and EP 688772.
The compound of formula (II1) produced according to this aspect of the
invention is preferably (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
25  methanesulfonate or a hydrate thereof, preferably the sesquihydrate, as disclosed in
WO 98/42705. The methanesulfonate and hydrates thereof may be 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 corresponding dihydrochloride or free base. The dimesylate salts can be
-3-




pyrrolidin-3-methoxi ne (100g) in nethanol (400nmL) at 20C under nitrogen was
treated with nmethanesulfonic acid (47nL) 70g, 2.5 equiv) over 15 mn

keepi ng the tenperature 5 bel ow 25C. The sol ution was heated to 40-45C over
30 mins and naintained at this tenperature for 4-5 hrs. During this tine

t he product precipitated formng a thick suspension. The crude product was
-isolated by filtration under nitrogen and washed with nethanol (200nL). The
crude product was suspended in nethanol (4 volunes, approx. 3GOn) and
_heated to refrearystallived if ieeessany,twheress SicicagespendingMihydroehlenians fignbases st rred
10 for 1 hourhas Adtdeqr snoeestfulyamclystatiised dfhewisésgbitedattdicandichaatth pedtiuveol unes,

appr ox. 180mhhuﬁwae ehitibactetid16I6f higR ity umd sedéral fIanrﬂdg%?reEth@fr&rth gRMpound
73.89 (78%) .y gﬁf&t %Bllei%n‘g&g%ﬁ Eﬁlt&g ﬁ‘s%c%msi‘ﬁ(éa“ ard sanpl e of
the title cogBoun 5{3 (?sdm- -y

(R S)-7- fé a 1-cyclopropyl-6-fluoro-4-oxo-

i mi no- pyr r ol ilet-gihydrgily8-naph m@n@ﬁ;ﬂatb@xrll%mmhwa}ufpnmer ahxrye 1, 8- napht hyr
i di ne- 3- car bdhep¢dfat besiimpbvededigurand signifiSintlprilowerdeyelsad bightnmlecular

7- chl or o- 1- ¢ yeghp ififtiyites@ofnpated @ the @@ substance produced using the corresponding

1,4-di hydro %a@d%ﬂﬂﬁ@&ﬂﬂe%@sés%émﬁlé c acid (3.059) in water (25nl) at

I S— 20C a st L

4- Am nomralg hyl, - eg/'cﬁli' mc}uu%(ﬁ 0 nl) "“%8 Pate“‘sﬁ'r‘{’ I §'b%,af’§ %gr'és’ lf:.f"dSGg)
was added, fdt ‘?f‘ B gPome by FRTeReR P EAch fdig i§om5C 1 or
1T/, hours. THeee spesifiga lmghmmduﬁ!b' inghigsterltg bedneamposaterl hyvefersarehergim ascthought h

wat er (30nil) filltylsetfostld by et hanol (30ml) and dried under vacuum at 50C to
give the title conpgsindentitn @ ilMiittard $9 thedollewind eamples] PRWed&:, it Shouli6% on

assay). (har %shﬁaerﬁaaaqhmﬁ@ex%ﬁess,emﬂeem.umaa& But AbARYAY MamieFRinf OF the
title conpou vc%mn Synt hesi s of

(R S)-7-(3- aﬂqesﬁﬁpe -4-5vn-"met hoxyi m no-pyrrolidin-1-yl)-1cycl opropyl -6-f
| uor o- 4- oxo- 1. 4- di hvdr o- 1. 8- nanht hyri di ne- 3- car boxyl i ¢ aci d

met hanesul f olxamplad A solution of nethanesulfonlc acid (0.33 g, 3.43 mmol)

i n di chl or om8yiuhest ; ot BYIB ung dings

(R S)-7-(8-am nor net hyl - 4- sy~ nethoxylnlnopyrrolldln l-yl)-1-cycl opropyl -6-f
| uor o- 4- oxo- 1, 4- di hydr o- 1logpeapht hyri di ne- 3-carboxylic aaddMde( 1.5 g at 89. 9%
purity) 3.46 mol) in a mixture of dichloronethane (23.2l M) and et hanol
(2.7 nl) at 30C. The m xtMre was stirred at 30C 35 for hours then cool ed

4 thane (20 m) and
dried at 50CBeederNvacuyumto give the title corh 1.71 g ( 102% as

is) 91% on assay). [ i LINH, st andard
sanple of the title conpound 40 Exanple 5 Synthe5|s of
(RS) - 7- (3- am nonet hyl - 4- svn- net hoxyi m no- nvrrol i di n# £}§§9hcyrclopromﬁ 6-flu
oro-4. - oxo-1. 4- dihydro 1, 8- napht hyri di ne- 3- carboxyl i ¢ aci d nmet hanesul f onat e

sesqui hydrate olption of l-(N-t-butoxycarbonyl)—4—(t—butoxycarbonylammometh

(R S)-7-(3-amin g‘r‘ i ropyl - bf |
uor o- 4- 0x0- 1%"@% %’be%x ;2 { E&?W% C,acl dﬂ@ﬁmgsul fonate
(27.5 g &0 otreapdpith thares °‘H’?ﬁﬂ‘ 5’959}"?'5 ?‘ﬁéﬁnﬁﬁhﬁf% 6@8‘ﬁropanol
( 150 m) anéO?ﬂét'Ble sptniomwys siimed nb20-237C den i6+20krse Dawing his tmp 816 piedyictobt ai ned
(52C). The s@ledipitated fmmingacthiekl susperisiod4 Thepridit swds isolatet by Siltodtion, washed

(R S) - 7- ( 3- arjithanetkanyl (165:6ly Bnd'dridd@xiyér acboay 25°0] tb give-the-title) compyrid@agopy | - b-f |
uor o- 4- oxo- 1 hydro 1, 8- napht hyri di ne- 3- carboxyl i ¢ aci d nmet hanesul f onat e
sequ|hy§Eat aqgﬁq?%%ge resul ting suspension was allowed to cool to 25C

over for 18 hours. The sl urry was cool ed to 0 - 4C,
stirred for en filtered and the cake wash wi t h i sopropanol (30
n). The pro MMWMHZSGCPMSQ)@ 9F25r(2ﬂ LOMEREE 8 ltfﬁe‘h(u (H b3 B(1Rd a

50C under vadydt87 (FHes) .69 HpmhyB.26 (2Hprs), 8:26 (2Hdn), 3.16 (E.an)d6p (L) o gi ve

t he sesqui herg,@ @H 2.9 g (929 . Characterising data were consistent with a

t andar d . o 12 July 2002
standar d s3am| : nﬁo *‘gﬁ&r}grs R Pale e MR cbdts ePpeses, Hi2 Jul Y
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N H2N NH3 2. CH3S03 wherein R is Cl~ al kyl or C~_4hal oal kyl. 10 2.

4--Am nonet hyl - 3- met hoxyi m nopyrrol i di ni um di net hanesul fonate. (1) 3. A
conpound of forrmula (I) as claimed in claim1 which is

4- am nomet hyl - 3net hoxyi m nopyrrol i di ni um di net hanesul fonate. 4. A process
for the production of a conpound of formula (1) as defined in 15 claim1 or
-3 which conprises reaction of a conpound of formula (11): OR 1 N P1IN NHPZ
wi th nmet hanesul fonic acid, 20 wherein Ris as defined for fornula (1); and
P, and Pz, wiynthesisaf 4eihdinetbydsBemethoxtiithine lidirduire dinétemegiil PhMet i ng gr oups.

5. The process accRislitis dfa-®-BhutedciBsiyd-41( t%dtoﬁ@ﬁbﬁ@lﬁﬁnﬁmﬁ&h

t but ylt OX]}'Car idm-?-?ueﬁxoxﬁee géﬁ S:%} %&ﬁd&hﬁg Hfbg Wil EPn‘hri \é"g% tﬁd n the
conpound of Vb fsttangst{ignis acig (4780, 708, 3 pecr E iR kegping the FomEFBE.
accor di ng® t obeley 26‘?@3 ’Bfeselugpwamhqagp °€\?fé§°§ over B W@é@ﬂlwtﬂlse(biﬁrtm ed out
at a tenper atemperabee¢ foedrd ek oDoridgisdime thdpratuc pecipBated Fermingocthick accor di ng
to any one oOfuspérions THe érﬁde?prohﬁﬂt @iaflisblard be &Qidtion uhder aRfogkLshd wasHESWith Ut e

sheet - 12 Jpikinaddl @3 r\‘S@J& whehBeentBd ﬂ%mo? %ﬂﬂllles :KBRRV opanol,
Eefgggaml W)‘%@&’ H{“att%ﬂ ?ﬂu?t ﬂ!el @Uol ﬁ)tﬂ)gé the ”ﬁn sxoré t%vg T
m xt ure @Eam 15‘9“”( g aro E&Q" as °ﬂ¥‘&§§§jsw E‘B&G’M apRTex. é\BO'E{)al s 4

to 7 wher ei nanddisied apder vapuumaat 48iG togivedhe tiflecompound, h8g G8¥a)y net hanol . 10.
The process Gharaotetising datx veery cansisteof with astandait] samp®: ofttker titlecotipeundzact i on i s
carried out in a solvent, and wherein fromabout 4 equivalents to 10

equi val ents Lynme of the 10 solvent are used. 11. A process for the
g;loflugtn:j i O%%@—@#&g@ﬁ a&%%n”%{hal-ﬁ | 1] Rmhg lmm%har TRSS Ult | Ec’iﬂ | y acceptabl e
cyclopropyl-6-fluorg-4-o0xo-1.4-dihydro-1.8-naphthyridine-3-carboxylic acid
Triethylamine (5.1ml) 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).
Characterising data were consistent with a standard sample of the title compound.

25
cyclopropyl-6-fluoro-4-oxo-1.4-dihydro-1,8-naphthyridine-3-carboxylic 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

cyclopropyl-6-fluoro-4-oxo-1,4-dihydro-1.8-naphthyridine-3-carboxylic acid

methanesulfonate sesquihydrate

-5-



RO N 15 20 NHz (I1l) wherein Ris as defined for formula (I) in claim1l or
3, which conprises reaction of a conpound of forrmula (1) as defined in
claim2 or 3, with a conpound of fornmula (1V): F X (IV) 25 wherein Xis a

| eavi ng group; and optionally form ng a pharnmaceutically acceptable salt
and/ or hydrate thereof. 12. The process according to claim 11l wherein the
‘reaction of the conpound of fornmula (1) and the conpound of formula (IV) is
conducted in a solvent_ in the presence of a,base. 30. 13. The process
_according to cl ai rRaS)-To(3-amingipethyr4prriaethesyipinpryrestiding -}t lacyciopropyl-6-
Substitute sfuep-4-0xp3l,4-dihydmolo3ngphthyyiding-3-carboxylic acid methanesulfonate (27.5 g

(R S) - 7- ( 3- aai Nehmiriy |51 4-muiol) was Stirvediinh roxtperof soptipanol (V30)ml} adyedtey7opy| 6- f
| uor 0- 4- 0X0- fhiyimd hbatell @il a BreRedR oM Wal bh8mad ?"C%?@h@s@luﬁ@ﬁ @as cogled to 0
]rris Zga]necs Uk T OB keed c%gﬁ%ﬁfﬁﬂ@%inéﬁemﬁ‘- 'jfyn-nVetl‘fb%(yﬁ‘niﬁ‘gpy@r%liéX-gl'-ﬁle' AR
(#. #. | ~22>~2Ysulopsony-6-upso,d-ox0:-14 dibvdso-] Supphihyridigerd-sarbonylic asisl 55| ~ 279977

227292727~72~27mothanesylfonate sesquibydratezdded; The Fesultmg suspession-wasaliowsd i copbtp 2| 2| >
| 5] >| >| 3| >| >EPCREC BRI and-QRRATOXIZIDAR? The SRR WS 0RIRHB| 07 PC;-Direll Rir2<?| ~2| >
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with methanesulfonic acid,
20 wherein R is as defined for formula (I); and Py and P, which may be the
same or different, are amino protecting groups.

3. 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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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.

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

F OOH

15 N,
(111)
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
avy:
20
0]
F X OOH
DS
X N l
Iv)
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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