"~ chai;n containing an 5 a-acidic group the substituent being introduced
ont,the carbon atomcarrying the acylam no side chain. Certain of the
substituted [erry]-lactam conpounds produced by this process are
anti bacteri &l agents; others are useful as intermediates for producing such
agents. One nethod that has igeqq2deggribed for the i ntroduction of - :

“substituents into [err]-lactam conpounds at the carbon atom carryi.ng the
_acy?eéfﬁ'ﬂﬂ"m de chain, that is to say, for exanple, for the introduction of

"2 62~ Th innGHIRR rbibE R a lchircaR pREBUs Gl thé BreBbrafiin & /Qetath RShbdAG  ank W 0 @ - -
C e pfuatcOISEeH théntroducidA®F mbameﬁadm a@csaetanr%ré'eﬂgarpacwe%d.u Eide chabﬁé&%tﬂﬁaﬁg;&edur e has

%eemaMoumedslbsﬁthenb pielucegiaitotbetdriain afain danmging Gleanyldsdioo sid®&hain2403 -

9‘?3&" éﬁbe i:’er t2‘|§§8 “aEl ‘?°"LPPP'!dIfP'°&HQfdaY§t'F Rs9cery are antipcterighrgempirdtrarensen

(3. SaleA AL T i £33 soeliD g ot UBLYER o e
r eags eaqnme it 3 cHLIS WABAe k) S0t Gol SkBohd, e S b aBGhad. wi th a

1hal mpeeehi g agenéilia oaamnehmnbml i & e@gaaépop.r ay itib §b9:atlé’dle a@ﬁﬁrﬁuﬁéi‘

suhsoqedw;en‘ihat Mﬁ@éwesﬁlmgﬂsscmg peth 195 Kopp@bwd iKoehdam $/. 4met. Chem. }50@(96,626& via the

%ﬁ( mvolve ronsgg }lsteu HJ Qfﬂ hw G 1 6 |th
19&3 n@ a%'\u oph ’rea i efg[entﬁ??&%ﬁn}g: bgsic .
rss at dohditishl, Y it prdtedds Via @heXoimation daanruaﬁ.b or med an an Tayl or
and Bsulisequentiyplomhend ¥Mdseh rephe@retraheuahuarm Nkb 14, 4;&1 (@mmh{tﬂ&?ﬂr)u)edndaai one
)«%g%:@rs@ptogudwea tag @%tﬂd(ggr;es%dqes@glf mrtrqqd aErqn]or;IQ Taylor and Burton reported
e t he
A A Globiore] dher bean et f‘“ SPEDeAT andsr“éf;% Tehe ﬁ%“em Sfdenicillin
gaanofn{ aCdal dtlﬂrxy s‘ the aéyrlfn‘rr &dedéte %d&li%ﬁﬁ m)St | tuent
i ntdi)estehﬂﬂﬂ'le(izb&%bﬁi’dﬁ\gtﬂp-zt kwn&w chlom-aetaﬁrdaﬁaﬁburmmr BstitutiBh. kture of
d| est {;rhgs adw sthgnsmgmtgg tqqdql ngt although as shown by Taylor and Burton, the acyi-imine

r@err?qsram'qonew't'rf ifocag Resuagd twithut i on. |t

2ha s°°?f§3& 4 wf’"‘si n?ﬂbﬁésﬁ 1. %f’? g1 P oR B SPAUE YN 87 2N

Bur,;aamstﬁ, greqgyl -1 m ne proce ure cannot. be use esters o

[err]-2'-carboxyacetam dopenicillins, it can be used wi th correspondi ng

corrpounds containing a free 2' -aci i group. 25 Accordingly, the
LPresent invention provi de§HC Mg r the preparation of a [gny]-lactam

conpound of partial strucgure (I)/ A xCH CO- NH 30
(I') wherein 35 A represent sodl koxy or al kylthio, and X represents an .
aCi,ng C. group; which process corrprl ses reacting a [err]-lactam conpound of
55P2 égpggerngcaw;yeor(aé%d o, gg)% wherein X is as defined above; with an
hal ogerglesdn a nucl eophilic reagent constituting a source of
anmickomyess)cona:lnkgslrédmmg 4 @attamlcompdunt BEpaMiab Sefdtee @f @ strong base (which may
be the nucl eophilic reagent itself The acidic group X may be, for exanple
a'car boxy group, [err], OéﬂadP kge group- whi ch can carry a negative charge
such sul pho, [err]. so he acjdr¢ group X is attached to the carbon
at om adj acent the carbonyx group acyl am no si de chai n, Wﬁi_’ch i's
usual |y referred to as the alpha®  or 2'- position of the side chain.
‘.s'Sui abJ roups in the aI koxy and al kylthio noieties A include
st s Eg:ﬂ s o i i gontaining froml to 6 carbon

s
at Qdbcal, o‘,’,vgn i?f .% &'Erﬁ{ E;g"tféf‘l Pkopry araliy|thio| group i s
met hyTheaRmeéten;abhw rfﬂré&aﬁﬁmsm g?b)ﬂp, f J:go[, wﬁﬂck%)éaere partral
st r"ﬂQ?E'!PrOéygf{w):hanW S@a preferabl y represent a penam bi snorpenam cephem .

ﬁ%h 'sﬁf'ﬁ ﬁs g )jj othgearbon Hth‘ maemmeeerb mmm ofttiecacplareipe sitle i nvent i on
prowglﬁgb@a, nBcaz m I % % it % erially active
ergrdupd chiain oy rticutan aliod
.[ gg:: 3 methyi?ﬂh Qﬁn thy. ropyl rtlcular alky
S_s Preferably A represents alkoxy, suitably C,_4 alkoxy. -

stru;?:epamal structures (I} and (Il) preferably represent a penam, bisnorpenam, cephem or oxacephem

Thus, in a preferred aspect, the present invention provides a process for the preparation of an

o - - antibacterially active B-lactam compound of formula (IH):
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esents hydrogen or a
- Ically acceptable salt or ester group, [err] represents hydrogen
r a pharmaceutically acceptable salt or in vivo hydrol ysable ester group,
tepresents [err] [err] represents oxygen, sul phur or [err], Z represents

yqr ogen, halogen, [err] alkoxy, [err] or [err] and 15 Q represents
-hydr ogen, hal ogen, hydroxy, nercapto, C ano ridinium carboxy, carboxy.- .
~ ester, [err] al koxy, acyloxy, aryl, h& e | or heterocyclylthio; which

process conprises reacting a corrpound ofokormula (1V): H 20

[err] [err] 25 wherein [err] shecHycor above, and [err] .
representss hydrogen or a car boxyII bLOCkI g droupl with a hal ogenating agent
and with a nucleophilic reagent ©aRStit) ee of the ion RO, in

t he 30 Presence of a strong base (which may be t“he nucl eophilic reagent
itself); anduRRidionally thereafter converting the product to a salt or
ester. The ter Rrégisditocardigm’ as used herein includes groups having up to
18 carbon at onB] repngsentsial hydropa rlmolmeterawsbmrawmrrs conveniently up to 6

carbon at¥ns. reeraiﬁ"?hm 89?5‘6’&? ‘iﬁcﬁ% é‘;ﬁ” gﬁgk&owiagie Lor aroup,
err

al kenyl , [err] }{Z}E "ts (;ﬁ(? ]
([err] ) cycl oal iy, {s] ;ph@,oyl_,c,.@.ng aryl Yal kyl . 35 The term

taryl' as usedziepresems hya gumiaslo@dneu.yj aliry) +GH bhyCH=Cp+-Qomal | y substituted
with up t% fiverensese #tehw? lom Dydlr, mereapiepeyane Pertdiniu. fearbenyhearoyesster. Ci—s
[err] alkyl a'hﬁﬁ’eﬁ f°"V hef?éﬁc % ildShsy! . hydroxy, anino,

mtro Carb X pr rssc prl kea lng c%mpoup a

([\e'rr])al koxycar bonyl ([err])al kyI _ [e”]u aI kyI car bonyl oxy, and [err]

kyl car benyl groups. The term_@gbgrlqpl asyused herein includes

ngle or fused rings conprisingjup to f hete[o 40 atoms in the ringpy)
bl ect ed from oxygen, nitrogen &3 sul p | onal ly substituted with
b to three substituents sel ected from°na| ogen ] al kyl ,[err] al koxy,

al o([errs) al kyI hydroxy, opt | onal Iy substitut ed am no, optionally

ibst it ut ed Whersj err car boxy, . [err] al koxycar bonyl ,
err])al koxyca‘rfé %‘1 ??ﬁBIQ%% (E[r])al kyl , sul pho([err])al kyl ,
yl, and ox@ips ﬁ#l&&natﬁﬂ'ab udw a RGP RIGY Radent EdnBiuting BNolLeE 5f the RMRG-1 A tr?e
ng atornm, qiresyherqila ortg base (@hich ngyaétha’mucldtﬁhmc reageRy igkifyr arddd val ues for Y in

e conpounds GPt'q"Gll' #'ER#G 4°P1; "mrtbfe:g @raéa erqs er.and rr that its 1010
G e S ,oézzggé é;gl e
peni ci |1 nghy w201 Eyioal rft%_,tc{'&& l(cs 7'5& 18Iy RE _ [ Hd aI(CS Galkyl.
rr]. Prggfer ab¥19' tefrR ranl’ dsBEIteRdid Bl Ipyiény! EndMapiitBytydplieriayy substututed with up to five,
4- di hydr oxgrp‘h@hlyluP 10 thres. @rppbs sedgcted-ftom bmden. G0 alkyl, phméfcereamog [Ralo(C,_g)alkyl,
present s g)‘ N %‘Iﬁ%—v? 9 arg EEO Gi-e %ﬁﬁE‘éﬂ!{'l dGHqlafkoxcabpivihi-dalkth G
hyldr ol ysabl " ¥5rEpii i f’%r%c. mroearsew oatidyud @ dii%e
human body taoﬁae.am ring eerswdamn a&¢ , @frodeh Sncﬁs% &by Qtitecﬂ\ﬁliﬂﬂﬂfto@?
thi type i nwbsttientskaeseddforpardgerd, O1-&ralkyd, Cf-is pikoxyi fiajo(Gnthikyi hydyaxy, Sbtionally substituted

[efr] Rd 60 ?P L pptiopally .. (Osubstitutgd g  amino(C, _glalkyl, carboxy, Ci-e alkoxycarbonyl,
slat )Lcarb yl(C,-s)alkyl, carboxy(C, _g)alkyl, sulpho{C,_glalkyl, aryl, and oxo groups.

Suitably the heterocyclic ring comprises from 4 to 7 ring atoms, preferably 5 or 6 ring atoms.

45 Preferred values for Y in the compounds of formulae {ill} and (IV) are —S—C(CH,),— and
—S8—CH,~—C(CH,Q)=; that is to say, the compound of formulae {Ill) and (IV) are preferably derivatives of a
penicillin or cephalosporin.

A particularly preferred value for Y is —S—C(CH3),—
Preferably R' represents phenyl, p-hydroxyphenyi, 3,4-dihydroxyphenyl, 2-thienyl, or 3-thienyl.

. 50 Preferably R represents methyl.

1 Examples of suitabie pharmaceutically acceptable /n vive hydrolysable ester groups include those

which break down readily in the human body to leave the parent acid or its sait. Suitable ester groups of

this type include those of part formula (i), (ii) and (jii):

55 ' R*
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al koxy, or phenyl; or [err] and [err] together represent a 1,2-phenylene. 3
group optionally substi tut ed by one or two nethoxy groups; [err] represent¥
[err¥r al kyl ene optionally substituted with a methyl or ethyl group; each
[err] and [err] independently represents [err] alkyl; and 10 [err]
represents .[err] alkyl. Exanples @ 199 igag € in vivo hydrol ysabl e ester
groups include for exanple acyl oxyal kyl groups such as acetoxynethyl,

pi val oyl oxy- et hyl , a- acet oxyet hyl—8@4HR5i val oyl oxyet hyl groups; - i)’

al koxycarp Xl oxy- al kyl groups, such as ethoxycar bonyl oxymet hyl and

a- et hoxycar%%)ég%,evhwgn bR, kyhidRjinoal kyl, especially

di - | oyver al Iry lepr8antOR L kaly!, ¢1_Q BiRSxy, &l,_l,ﬁé’hya,.%r di et hyl am nonet hyl , .

di met hyl anRneet Rytbgettabr etpm;ém alifp- ;ﬂﬁh\ﬂﬁhﬂ'@i’d’h}ﬂopwnaﬂh ﬁibbtybtadrbha.&t drytw meltdkpne .

groups, wedps as phthali d and di met hoxypht haI i dyl; and esters linked to a

second [er IRI “éﬁﬁnarﬂ ?‘?"'8"%‘? s(ﬁg?“*[’ E Vatrerthy! 979BR:bi tor. Suitable
-]

phar ngceut BEaheibna s ehlaD e"é‘éfetpres unds of formula (111 include

metal sal t Sxamphs oPXAEHG & va)omvarauyssme edteKdtbdps m%tuaé fob lalnble sSyEHYalRG gBASH JuBR OF
pot assi axacadyakihvicpiednyioRy-methall a-s@tcxgsthys arciiu- ﬂ@loy@kmthymrmnpsnammruomlownd
al so anmm¥l grRues. Wehsasi F‘U?’@Gﬁfbﬂm\?mfﬂﬁﬁ% etiI"tj s° etheyycassanigrysthyl odialkvigiminpaliogne

dll k l i, lamino, 1, di
20 aggylm ﬁty g FP? %tnne?%? uc as hIIh lidy an%‘wy Wpﬁ?%i’dylgtg}%' as _ )
2-h Mie%% H8eco l'.;l&?& é zetdinbde ifHibitor. _

tr s( 2- hydsaa@yetdny&ﬁaam:mv a&mhmca bde a&ﬁpousdscdm famuid i(0)indiwiaaxerdi daTis)oe

prbc’al neexardpibeh fkeli mdiahsalts, [Sudhars s9diurh @r pdta iqevnelkd# ¢ eaﬂhneetal salts, such as

e e

- car boxy| ditin bé‘rﬁh £ U@. by g BRe eewa %waa»a fyfahn .den 'i?w efide
sal t s arshyiepédismiad or bases afabd pyedin@fypé, echcaarpb«w catlndaelodqul?ﬁhﬁe der| vative is
pr ef er ab| ¥Syt¢ele\mtbe*vl higgkingededyat dgsw the QMEd'C&bR‘a“ formelp () inghede ity 4nd ester

r eactf orfioray oyghFﬂs '&cga? ¢ 9ef ReceriYRiYedF Preteraply one Wbien mev eRY®e fiepyed etripiaim
pot assi um leb sefa Mmdeaf%lalts%ﬁé E@JhYasiil'iHsQQmﬁ 3bdidm, stsBu@Sinb @R, Whd Rrtiary
tri-| owedmind saitd, satiial @se Wit qalamra o8 -etiyifipdriding, D 6T dirfRY Byriding @V-methyl-

N- net hylpyrr Wneoﬂlmdihmmerdzlwet’ sermtlraesodlmn@hemeedlametssltaar e the sodium
and t??, et h p@g::%gersfam'@ ca '°°""$tﬂ'?‘%§5?' t ‘t‘é‘?"‘ ?Vrﬁe %im‘tﬁ"tj { ng

@evMMeEF&

s e nE

J—

gr oups R PR AP iich
gr oups fémys (oLt .brbm ena ), acdlonVE t-84 yhsmvihem?:, :
3, 5- di - tbehaytoxyphényl, hydubmwyndpeawyltatrdneammyt-met:mahydr@ybhambmnmmbraﬁtehw p-
p- ni 8f obelnwlsulpmnxd hyl.chyetienecy h\é azsilyl group g stannyl geaup.catphg$phorus-containing group, an
2,2, 2- tr‘ix %e A ’;?,“ta NFGHR whgre '1's a’)étéé‘f%?t?‘?vc"/'t°'éW|""’°&Y"dHé§?9‘Pﬁ§?’H§H'°a' '
t rl phenyﬁ" IR ALY be redenerafal fr¥rh %Y d? B Wove edadBY MNGhitUnRRE SIR¥dpriate to

ahy dhofpu&.caaryh= gtoeb I foR Yekbraply,! By -adid Yatalydee) ) bavaahaiy<eaN Gﬂ)éhzyn'{ihallﬁéj;tralysed
to ueneshytiplysis rbvhgdrqgenabhoxyrret hyl, a silyl group, a stann grou

phosphor us Suitsh e Rmer@f aree mmnﬂ%'f'ﬂmeéw rr] |
e M R R oy EWED N
defin mﬁ. ﬂmr ove

est ens tnplomuabnesﬁblkuhdmda,ppémﬁ pmleenbsnumbma ﬂ-bfoutoaénz{:vtﬁﬁzb]e gbmtep-pd hgunt
exanpl e, is Hiutyl byngchierite| e&buttda'yswc'aﬂtaI'WVe@ it 'emzfymvbta#tlﬂgﬂagamté?pyswem

- hydr ol ysﬂ° b'% Y,Pre enatin ent
Py oLy e mﬁ; *‘%”h: R T oA k) i ghch 1o
N- hak®i néasks and\hé Rdisiehatin eﬁh&msderef ebrabne,twrrma ple@ahod 6%,a sirBehy thed. BLikdbRZstrBiRy
conpoundmssesBpide #qdmnewamtﬂ mslumMeisqui@vtmtl bheh ptboht apdbutgl lithéarhy\Alternatively, it i

hypochl dr#v ke cop the desired) pugigophilic

hy poi odlrf%ge" N ” did” é&‘i i}?ﬁlc%zt a% w Ilthwﬁﬁmgm&kﬂé ArNel=S

N- br mﬂm b;mu 1 &RIdESREof 8 reagents to the B-lactam starting _
N- chl or omgrertabbfifernaiaUl) plag b&ﬂiedﬁlpgebahfgm@jétheﬂlbﬂv‘éd byathe heacleofhifid @agent. dowagei | S
t-butyl qmﬁmpld of teeucemnmsmtr ctidng pttbdhalagenating sgee ywphli"t repgent may

preferr th ° f" qﬁg %"T‘QEIF 'fa gs‘f“b’ﬂﬁde ats is, Peogy q ‘f‘?"ﬁ'ﬁ’é&"‘b
freshl Y JHoR trambSen e"ﬁﬁf’”"nmgﬁtﬂ ts 'b% G e BT ot he
process thé hdldye narmhgzsgyﬂ{ |nvent|on S to hal ogenate t he mtrogen at om

att ached t‘éhetm teqmpovbtamttaﬂmopes of fhisanveptiangsh nldd Mhblwé’a@maowdr@ﬂsemr# !ﬂt at ed

by a so me éne tmg?a H‘P'e u'ag ﬁPW?rl%s m et egﬁ%:g?ro xa

Pr eSgNCay y.ace o%m B A #ﬁ?ﬁ. J&F‘W o A 1y Pt
|th|un1d|-|sopropy i um and butyl I|t Al'ternatively,
it may be conveni ent to enploy as the gStrong base, a conpound which is al so

't he desired nucl eophilic reagent for the process, such as an al kali netal

al koxi de, for exanple |ithium nethoxide. As the halogenatlon step of the '

o —p—-




S added, the internediate is produced and reacts in situ with the
' eophilic reagent present. This node of carrying out the reaction is
pafticul arly advantageous 60 when the nucleophilic reagent is itself the
st rong base and,can be used as the base to facilitate the actiion of the

hal ogenati ng agent. The sol vent enpl O)(fdl ?&# process of this invention
-sheul d suitably be an anhydrous- sol ven h the starting materials are
sol ubl e. Sui t alfheprocisy Bniosvehiantivi daeried roadt eSiswitercpermi@e neitdtdnioss; that DFENTHe, preferred
met hyl ene ditempesstirg dor acnanm"h'yfle“d?mw'hddeend @n #@tﬂ#&%@fahﬁ Itrlecta'mswetna m@}%@rﬂi‘ﬁ ghe

nt
tetr ahydr of JF?@IE:Q: ro}sﬁlﬁ‘ urres only.a sl:hhx perla(‘)%e at e gy mu ﬁ £s°tﬂ¥r1 30
acetate, As Jkmhtbs Seitaltily é‘ mfUtés. ST then ched by
process is C‘daﬂh‘red‘ﬂoﬁnﬂy carrr ed out at Iow terrperature sur tabI y ess t han

[err]. The pr efetablechcide wpieh atavibe ubeirto Zugah tthecrabgion preotdenated inedbgidsduemas
the nature dPAteR 'éa} Icqé‘“'l' ‘:%ﬂ'?"s't"q‘r"tq% a'rfﬁt'@r‘ P'&Y' i I\'t"’rt%"dfé‘é@é‘ﬁtf%'m@rfﬁdo?‘éﬁf’
T " enctpor LR T g{.eraﬁm 148, 4 e,

cgnveni ent | X:h}oﬁﬁﬁagp n in/ BaRidd l@rsion-é!éh y ;:Pec atibn] eeBSdryirl
rgaction m xbmvawnﬁye&hqwesconvenr ently be quenched aci di fication.

Sdi t abl e aci_ds Svitsblersolyerys fas t%ﬁsﬂfdc'm@tl efntbé ptddect r'w@?lnewpe!?fes%mewﬁ'? a3 mgthyl

m.ner al g' d?bgﬁwrttﬁaer lie’.pﬁe as iﬁ?\p;n?mr;e;ﬁgiw;:; ro s9¥" or the 5 Eé’rau%n o¥\q1 agpt

al kyl car Owttt,rauasadépm el ahrracaly leklly decebiabiE

optionally in the presence of a trialkylp osphrte e product of

tRe process may be isol ated by conventi qpy hods, such as sol vent

eXfraction, chromat ographic sepanaﬁ»ea__ | ar ion-exchange V)

C ronatoj?aphy, precipitation, fireeze- dr spray-dryi ng techniques.

Sdi tabl e solvents for the precrﬁPZ%tro r duct include non-pol ar

sdl vents, such as net hyl |sobutyl ketoﬂe |sopr ether, methyl ene

di hIoride ag drethyl et her. In a further preferred aspect of this
Hegein

inventiod® t rebrdsdh y,hfj(e%a ,g GEe 25ufs F,P aration of an anti -
b cterlallymahlafgce %L "gd ;’% nra"ﬁ'u ga(\M) or a
phar maceuti cal | y acceptabl e saI t thereof _

'[err] _ S (v) 25 wherein R4
repr esenfd phenyl p- hydroxyp‘hé‘ T?°'2'—“H1--em|'1/ 3-thienyl; which process
cqrrprrses reacting a salt of a egppound pf flormMla (VI): 30 (vi)
[err] (VI) [err] [err] 35 wherefn Rxor/’epresen 2]Q;ydrogen or a

car boxy- bl ockr ng gr oup; with a hal ogenatr ng agent ‘and with a nucl eophilic

reagent gonsth ng.& source of XI de |ons, [err] in the presence of a
strong ase réf\'i Sﬁ?‘ Do a Hid S H e o e Bl Jo38birk of il ofL -
ot'her t han «QBnclof asts&\btbaseqnnuera y Biing reqanw}e gehtliksethCard 11 €€ aCl

salt. 40 The* ig bthethdrehytitogernorfacialtitbsve(tivy trerytoup V-0, R5tojarfek acia bt saitpheny| or

t hi_enyl , «especiTbd Q'yUFBB‘t'hfoe'nz'Pn(tW and t\g\jr'%pfés'pelzvhwl qrweenvhwntwllvﬁ th-anvpr ef err ed
[ e

hal ogenat I th %ﬁfé h xide |onsérePp¢esfentB lOly)r ﬂﬁt@e sf;*%quggsg tﬁﬁqﬁgjna:ﬁ enti;z t?ﬁ%he& ﬁ%act

ions are Pr & 1ol revh d tﬁ'\gl‘@b HEhaid Sena{l nal
so that theyeqoralemat méﬁoﬁdé]ﬁ&ﬁplbﬂdrse mave caﬁt d&fﬁta(lﬁs ak aﬁahiﬁh'flﬁﬁhddnt ate

the hal ogenat i §n|tabWrtleafseurab¢ ethorideiooy iarsatkal chdfat alioridé, sen)as sadiugir lithjum methoxide.

met hoxi de i ﬂhlrﬁgf'g g“ i Y bp fme'avﬁda&theatgesamsaéesm g8, guch 38 pestifsm hydride or
reagent. r ; s i@iso
al koxi de, suﬁ ‘,\a‘;@e&g b Bipiey E’ gﬁ:‘g e it 14 "r‘h%t'ﬁ@,,.d tlfeg(ﬂnlz{‘t1 h%tehﬁﬁ?&%remhgyﬁgﬁ d QLIS

be enpl oyged | nTbé‘lemmmeBJidﬁtﬁmOIE () mwmngesbnasmhewmrbf agissois. Bﬁteb;edeht%aﬂmg |on
lithiumdi- |5.Htf ltingriiens, influgde epdiym.c dotassiyrme dithism,realdinni aluminiwts magnesiyrhj and
met hoxi de. '('fﬁl RiEfe éﬂresd'-é?ggr fyAltgrpatively t) %%%{,ﬁr@fgf& A
e

). H ma Gyed, or oget with an a urva ent
enpl oy a srrvflalpearmv o md oi.ai' B sq’at.ar?;‘»’ff neumed & o biiid B o
(V) may ghe qarrﬁe@mtoffdamhrbwnfor m of a di sal I.e. [err] represent S a
salting ion. Sin mamw\ogmttonragpeconsthrﬁnmemp ; sxdhtlufwrm?@nhas s¢rmq°t;nf‘ K\ Hroom{V1), lrt dus
caI ciu al |§?p eﬂ'ﬁx f @ solvent. Preferred solvents for this aspect of the invention include
m rmYﬁ:qmmamr e and met ang in particular a mixture of the two, optionally in the presence of tetra-
hydrofuran or methyl acetate. A preferred solvent system is dimethylformamide/methanol/methyl acetate.
6o Preferred proportions of dimethylformamide to methanol are from 3:1 to 6:1, preferably 5:1.
The starting materral of formula (V1) is preferably present at a concentration of 5—7% of this reaction
solution.
For the preparation of compounds of formula (V), a suitable temperature is from —100°C to —50°C,
advantageously from —80°C to —60°C.
&5 When such low temperature reactions are carried out, it is preferable to pre-cool the solutions of
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s'alt of the 55 cund f forI a '(I) In the rret hoxyl atron aspect of

+$ invention,, i.e. the formation of conpound (V) from (Vl), it is

pnveni ent st o enpl oy nmethanol as a solvent. Preferred solvents for this
spect of the invention include dinethylformam de and net hanol, in
articular a m xture of the two optrOnarIEyOAQ the presence of tetra-
drot;]ulr]an (r)rﬁfﬁ‘i" E%ﬁacet m? r ef erred so Xp% Séfﬁ“’é’t?“ﬁ?&&)fw’?%ﬁgsdt“"“‘es
net hyl f or rr%ﬁ?ﬁg? ?En%% :
met hyl f or mam eéto it ?arte 6‘;& esio 'sénvi preferably 5:1. The

farting material of fornmula (VI)-is preteimady present at a concentration
5-7% of tFrpmrateaeftdlsmusl@MR qamxv-thlert-hd)a apleﬁmrmnthoaf pem@rﬂpmmwoelllm)from
ormul a (V), d'&"d%gga [51 b?’@! frrf’ecetagmt° Rﬁﬁ‘f’" ptic '6‘"1@‘) van& ageous| y
|carc| alt wer ure of di lfor ami ea anol
om [err] tﬁs il 2 ml) ntameda C%Jﬂﬁe olu ﬁ gf Ig %"‘é‘yt
prried out, i lo.ousSmMpleSbiditiin ﬁ\eﬂt@er\ﬁ‘erSQ olvie ﬁ\z@@\trutrhan&mpfrhe%oruno&washaem&ed
eagent s beftor—gs‘tchey are added to the reaction mxture. A preferred
eaction tine |T§e F‘r"ﬂt?f’@f t'fb'umem#hwtee@as afiigs M’rm\rhégo'em [tigascillip with stirgpg: The
e process g@s 9 panianed s {thiyey mthpidersoltionuasyuapheringh g1 ofrestagpi s transferred

er 1] - [ 2- car B0 o rekiud-wis s &l B A rd Bb19¥ i BEQIGybaRRHE, precooled at

enoci | | isn) ~fer@werd ia6dd] Thaireaction mixture was allowed to stir for about 5 minutes. The reaction was then
err.] - [ 2- carder Qb tthheddrtwaow 8 mt@tcmrd@}qg@nlpr béid. The Wiutibn tbaperiaturd was allowi@ to

bI'es of t.crarsq aIt drssolved in a mxture of
| et hyl for rra ﬁhpﬁl%réf’htu \%.CL .rTl\e c;ﬂng
ol ution zwﬂspr :nfﬁs ﬁfB metlafll b;gﬂdﬂlmf E&iﬂ'l FerVihe @rude

i ssol ved i npradhcm:asmédusmwuamsd mi of Histillsdivatéd, Ure omarctalg&mvae sephr@thd AR digcordpd biid the
he sol uti ona%POqsrwhtlmmeﬁdﬂ |lD!je2 \mﬂsf"&d'd@dchémm @Rﬂﬂ n the th—'ser@dtf@t)rrm rpf ofethyliso-

carcillin rlﬁatnqéagsh ggl ou ate oul rat :%dg?q?h am a ed V::I!LzsaTel
et hoxi dg, 5oL Siaei Wi Ch B oM t.érui! oesfr eodrfi?t
eact i on vesgtlide abber 9 LFpowast caatmtuug etw\laﬁteﬁibdrlrri gfrdeQid.L m nute and t hen
| of t-butykhypochl or| te precool ed at 15 err] wer e added. The reacti on
xture was 'allowe 9 c“ for B‘I . The reaction was then .
penched by %ﬁ@f E’Qﬁm J@J °<§25 Eeea:std £8lssSHbd W'l i) o 75T Ao motr
ol ution” ekl sﬁﬁpﬁﬁﬁi nperat ure
met hyl i sobuvyslgklmtrmﬂehrm v&@kﬁiﬁded ﬂihme met |Taé1mmmfé wasacdms t<st-7a°¢ ed for
bout 20 mi nagwtg 8% ralmﬂ"ﬂh:lracefta;? tpeerﬁdledmdeﬁcmvaamed Trﬁeluevwéﬁﬂﬁ)gzﬁmguﬂgmg:
ashed with
i i sopr ofy! eﬁﬁi{r pe“?ﬁe cr %s%)l}g?bnﬁ'"ﬁre wag?@'"g;p s‘%’g%tg "Yl'"?ig'ﬂn?r? CEFR TPYrIeLg of
ater. The or gané eealcmheuvayva.seremawtaednandf dé shiabidgidcial 24tehid Bé&d REEGRALHS 60 mI of
oLgt i on aci tdethylgiwsphite JiHe Draguttiwas lsolusedras cldcdbddan &gantblé htd diee IiSasemodiliobt $06
of et hylRusl.-(anireacket one. The aqueous Iayer was separated and
i scarde® The organic |ayer was extractgd 25 m water and 5N sodi um
ar bonat € s OprePaktBn bRlisBéiu@ 65{2&5‘?%—9&&%‘33@4)@%ﬁﬁdoﬁﬁﬁm&ﬁ&@rpaﬁ@%n?t@ terh&ftin) from
ar bonat e 25no®x¢d1m6&m8ﬁheﬂ/-zmmdm-3§ﬂ)ad€&anﬂdo] pedgiraegy | et her. The aqueous
ol uti on was dégaMsied O&r#@"F"l"eepeOQ?F’ U@ds dV deqodfed ab@)m'xﬂge fd memde and

ont ai ni ffg 8“_‘L gyl B 29 T Faig 3 rig> WBte ;24 tbafsolutlon The
BRI Shohe R mtw.‘i,r i or
alt (100% &Strfel’selﬁtldit(b‘f Shdiuner ethldxidethié utroav.as.moréawezs and &udmeédtmbba tion of

cet at e, 120@amﬂlmoﬁthdnmu hyl formam de and 400 ml nethanol . 7. I I thium
hl or i desner o ti E‘J"‘E"Hée!é’ r1 ‘F‘l‘fé‘terﬁnﬂﬁtﬁr"t! °(1\HS°° 6(3&1756 °°hBQ‘S in

o R

|n
m nut e,. 9%Exainpieft. t - butyl hypochl orite were added 35 over a period of 7
I nut es.s5The m xture vvas stirred for 2.5 hours mai nt ai ni ng a const ant
enper at ur er act i i on was d by addition of 15 m of

repa a?on J:ft 0 mt:%gfgl
| aci al aceti Crakh o sﬁd\t'hn 100% ob baftal s VRS Y hiture BB GRS foBiinice
sol ated as asl.esc rnt Jaereladon TEWEB dsQddBd\0% gPPlithiugh chiRAEX; thk bblltion lcodled® —75°C and
60 then 115 ml of methyl acetate, precooled to —-75°C, were added. Then a solution of 4.75 g of sodium
methoxide in 256 ml methanol was prepared and when dissolved 85 mi of DMF, precooled to —75°C, is
added thereto. This solution was then added to the ticarcillin soiution. Immediately thereafter a soluton of
4.95 ml of t-butyl hypochlorite diluted with 75 ml of dimethylformamide pre cooled to —75°, was added.
After 15 mins, 1.6 ml of glacial acetic acid were added, and after 1 minute, 2 ml of triethyl phosphite.
65 The product was isolated as described in Example 1, to give 8 g product (purity 82% as pfa).




s s eodn el - L oAk A Ve e et g L T B i e

y
pen|C|IIanate 0.03 Mol es of ticarcillin nonosodiumsalt were dissolved in a
m-xture of dinethylformande and 45 met hanol (50 m: 25.m ) nmaintained at
3toferr]. 0.5 g lithiumchloride were added to the solution. The solution
was then cooled to [err]. 100 M of nmgghyjpcg4gte at [err] were added to
the solution. 0.075 Ml es of SOdI um rret hOX|de were dissolved in 25 m of
met hanol . 75 m of d| nmet h

met hoxi de, tprﬁpgrag;ﬂ ﬂs?ﬂta - -pp \E %1— qf}g%)mpemcﬂlll natarflrom cﬂls‘gglum"gg'n-
al

: !
sol ution of. of' ciibéni |l HfsSduE}eg S re dlss-'(;hed @ GhikeGre dﬂdﬁﬁétﬁs&fowﬁéimde and

stirred fsor rﬂetrmnauh@ rdlf1 60 fnl) aiitaidd 4bBes 50| T solution Wb ther baied thyﬁémndrad@-eonal '

in 75 m di meedigt éfcﬁlmumif!benm#e@@id@dvaﬁh@ atderdi 008 "W‘ rpf BW "E

reaction miguigke e sgf 1' (%a ";?é"d’l“r"“l'lﬁ?'gﬁrd;gg eIl Q%é ﬁ “ g'ﬁ ’égf

by the addi CPEROYCL m@ﬁur Qe Ot 110 'anprte&imeret L78C) +

was al | oyed pufitydchRrite0.0u21MoR3 wér@ﬁmﬁﬂ %Ufe@ctloﬂ-hﬁdﬁ)‘éﬂdﬂﬂbwea& stisfot abbatd 5 erinutes,

descri bed i rnéxanplenctad tﬁﬁhdzecumph of 116 @ efpanc@niraed sffuticarist The ofutipp tamperature was

nonosodi um tallewaddp rdiserto ambiantgemperstyigo Bediresyrt wasdsotated as degeribestip sxappiey- was

di ssol ved |Q: a mxture of 38 m dinmethyl formam de and 30 ml nethanol. To

this solyglon Was added 0.5 g of lithiumchloride, the solution cooled to

[err] and 60 1.tA@Bceddtor tHe pedparabériyfla fie@sracempqund oOpdrtdal stwtjrefi] , were

added. Then a solution of 4.75 g-of sodium nethoxide in 25 nl nethanol was

p-f';-" Pared and when dissolved 85 m of DVF, grecooled to [err], is added

thereto. ,,This solution was then a or§H arcillin solution.

I medi atel y thereafter a soluton o} 4.95 nlj of yt-butyl hypochlorite dil uted)

wth 75 m of dinethylformam de pre cool eg“to -75, was added. After 15

mns, 1.6 m of glacial acetic acid were added, and after 1 mnute, 2 m of

triet hyI d’%‘ﬁfﬁ uct was |soI ated as described i-n

Exanpl & T to gl%f” fé:"‘z gf'a@f"do o4y 8206 as pla). 0 112 049 Example 5

Preparation viaﬁnchcbr&ﬁ doMpkisds rdactingcap-haciy-camphiaiaydf pares arudak (16a- met hoxy

penicillanate fromdisodium/[err]-[2-

car boxy- 2- phenyl acet am do] peni ci | | afgjq% ggar*benl cillin) 0.06 Mles of
0

c?rbo

carbenicfdlin disodiumsalt were di xture of

di net hyl formam de and 5 met hanol x100 m: _$£0 wnl) maintained at 3 to (1)
[err]. The solution vvas then cooled to [er¢f and additional quantity of

di met hyl f or mahm de was t hen added 0. 09 I\/bI es of I i t hi um net hoxi de
vere add® qji

NS enc tir r| The
vescer hav ng.,:ﬁ%n%m T e e el e
of met hanol and. A paeess es cisithed b diai 1r@méuh (Ane;)feéiﬁe Cy-s BIkBxy. €aCt i On mi xture
was .stirred foB- Apierssepecizimed intptaim 1 br pikimo?, wheeinoOteptbsérag crimixy] ) t- 10
bu@l hyp¥chl or i t‘ep?eesﬁg’z"i‘?rﬂ'%%‘)a"wePfé‘"a?dﬂ'@lﬁ‘e"'al*l’{éci“@a@clﬁ‘ﬁ@m corpraund of faerula (iki):
allowed to stir for about 15 m nutes, and then quenched by the addition of

1.6 mM of concentrated sulfur ﬁf; g ‘}T Rsol utlgn tenperature was al |l owed
to raise to anbi ant terrperatu ‘f)o_u

i sol ated as described in
example %. Clains 15 1. A proces&, fRor th plétlon of a [err]-lactam (*iI)
conpound of partial structure (1): CO NH owzﬂarel n 25 A :

represents alkoxy or alkylthio, and X represents an acidic group; which
process conpri ReepreRAGIc, NAIkA, [err] -1 actam conpound of partial structure

(rr)y: H#K0 R! represents a hydrocarbon or heterocyclyl dreups
. R? represents hydrogen or a pharmaceutically acceptable salt or ester group,
‘ RS represents hydrogen or a pharmaceutically acceptable salt or /n vivo hydrolysable ester group,

Y represents —S—C(CHy);—, —S—CH;—, or —Y'—CH,—C(2Z)=,
Y' represents oxygen, sulphur or —CH,—,
55 Z represents hydrogen, halogen, C,_g alkoxy, —CH,Q or —CH=CH-—Q, and

Q represents hydrogen, halogen, hydroxy, mercapto, cyano, pyridinium, carboxy, carboxy ester, Ci_¢
_ alkoxy, acyloxy, aryl, heterocyclyl or heterocyclyithio;
which process comprises reacting a compound of formula (IV):

Rl-CH-CO-NH Y (1IV)

Co5 y/ N
.2 o
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r ; in-the presence of a strong base (which nmay be tThe nuctreophitit
reagent itself). 2. A process as clainmed in claiml, vvhe

[ery] alkoxy. 3. A process as clained in.claim1 or clai mmﬂ mﬂ lm
represents carboxy. 40 4. A process for the preparationxo
antibacterially active [err]-IactamcormolnﬁiMQforrrula (rer): [err] [err]

(1'11) [err] wherein Rrepresents [err] aI [err] represents a
hydrocar bon gf fdiioh QﬁiYs% Yiln GglrzQ%ow[ﬁhglylé’cgtgr‘fﬁswln%twBé?ﬂ:ﬁl'né?é frétn disodium 6B-[2-
phar maceutic a|e xAE- BRIl BEtdnidipdnicMBnadStabendiimip, [err] represents hydr ogen
or a.phar naceut iomalMolesasf ceid bm&:ﬂhe diadivm Gait warevdissolvéd,idra bbedle'sthelfmgﬁfmd and

Y represens [r\etrhrﬂ]cl 6#’0[“5159 J[regintaip éé@ﬁ? T't%éé%fw d'ﬂonal
7 represen s MyrlagE é]r onré%g& SR Tor B Erérrh.umws,z:::z:

represents hy rivet¥anoll B éPrethﬂ@Féact@Mbi nrum

car bpxy, car bOXyrheSrE&ﬁon n@ktire Wask Stirked &eyr @inute any Ithenhet @l ot peodcydleddfat ~75°C) t-
het ef ocyclryl tbutylbvmthlqﬂte( ﬂazoeqjs)wer ded.dbe reaction re;wesclipwagielstisfor phauhipmjnutes,
(1 \/) 50 [e nd then quenched by the addition of 1.6 ml of w spifuric agid. The qu_on tm-lper%ure was
0 112 049 EX a yvgd;\_? rlyfeetﬁémtapbtﬁmgerataies'ggl %' was |solated as describe: Xam
[err][2-car bogg.ym.g phenyl acet am do] ‘6a- net hoxy penicillanate from di sodi um
613-[2- casboxy- 2- phenyl acet ani do] penicillanate (carbenicilli n? 0.06 Mol es
of carbeni cil i - dipegess fantheaireparptipreofd Bslgessry eempaynd offagtia stectyre ()

di met hyl f or mam de and 5 met hanol (100 m: 50 m) maintained at 3 to

[err]. The solution was then cool ed teﬁy[g&r]“ and additional quantity of

di met hyl f @grmam de (220 m ) was t heRSH | es of |ithium methoxide
wer e added quickly to the solution J@f carbeg: i];_i.n with stirring. The ()
vessel having contai ned the |ithium nmethoxetle solution was washed with 5 m
of net hanol Q,ﬂ ﬁ;}ansferred to the reaction vessel. The reaction nixture
was ‘stirreg for JeSdtsCadRforigithiol indt!  Of precooled (at [err]) t- 10

but yl hypochl ori tﬁreg} st annGibie gjouper € added. The reaction m xture was

al | owed to st hich proceshcamprisés redcting ®B8-lactamdommbeumd gfieantidh etchchwe flhe addi ti on of

1.6 m of concentrated sulfuric acid. The solution tenperature was all owed
to raise tjp anmbiant tenperature. The.prodygt fvas i sol ated as described in

exanple 1. Cainms 1. A process for t%e preparfati pn of a [err]-lactam (1)
conpound of partial structure (1): Ax-CH CO

[err] wherein 25 A represents al koxy o®” al kylthio, and X represents an
acidic gr Qup; v)ﬁ@aﬂ?é rreprl ses reacting a [err] -l act am conpound of
partial stTuciwthen fginat

nta d th | hili
L S 1 oyl o flcghneriy bt andwit 2 ucipopnilc reagent consuing a,?"fqﬁ*% fkog3r o

nuck eophilic rea?émocwnsplamcl |"m]!plra 1seharge AoéprasantaCkpalyoxpr al kyl th| o
. : A process as claimed in claim 1 or claim 2, wherein X represents carboxy.

W 40 4. A process for the preparatlon of an antlbactenally active B-lactam compound of formula ()
?' L OR
R*=CH-CO~-NH —] Y
45 s | l (111)
: COzR /—.— N
i o Co,R3 :
H wherein
R represents C;_g alkyl,
50 R! represents a hydrocarbon or heterocyclyl group,

R? represents hydrogen or a pharmaceutically acceptable salt or ester group,
R® represents hydrogen or a pharmaceutically acceptable salt or /n vivo hydrolysable ester group,
Y represents —S—C(CHy),—, —S—CH,~—, or —Y'—CH,—C(Z)=,
Y' represents oxygen, sulphur or —CH,—,
55 Z represents hydrogen, halogen, C,_¢ alkoxy, —CH,Q or —CH=CH—Q, and
Q represents hydrogen, haiogen, hydroxy, mercapto, cyano, pyridinium, carboxy, carboxy ester, C;_¢
alkoxy, acyloxy, aryl, heterocycly! or heterocyclylthio;
which process comprises reacting a compound of formula (IV):

i
% H |
] | R1-CH-CO-NH | e (1v)

' cos S—N
! 2 o”

CO,R¥
65 2



al-m wher el

err] alkoxy. 3. A process as claine

represents carboxy. 40 4. A process for the pre aréi ihbn of an .
antj bacterially active [err]-Ilactam conmpound of fo IH" uuu[e,uul 45
(I'1l) wherein Rrepresents [err] al kyl, 50 [ k LES

a

hydr ocar bon*or het erocycl yl gr(wp"z[i# represents hydrogen or 1
pharmaceutical |y acceptabl e sal d er group, [err] represents hydroggn
or a vaheaidmaceutically acceptable salt or in vivo hydrol ysable ester grougd,
Y represéallds)’{reasrqefimdf{beverqu Lerr] represents oxygen, sul phur or [err] 551

Z repr. E’éﬁ?aﬁ’@s‘i‘? id‘rYBr %‘;ﬁ‘ﬁg{?&f?ﬁ blo "E}%%‘;U%I koxy, ti[ er r]or - GHECH: 8,_' iand Q
re5pr e&i@iéo o&%% e { Vlﬁr& ebrg ucle hﬁic%&gﬁnsgi: a(;gg%’ WPP& m Dme

car boXy eptfondify teYeaRSriBhvert Q"tH’eTpr ubQs ¥ salfbriesiexyY, aryl, heterocyclyl or 3
het er oc§.A prbdelsd a3; claithdddi clpifrOL, @dEreid MABPreeas —+Bagitimng-. a conpound of fornul a -
(1V): 66 Aprosesy fopghe preparatigh of|an apfibagerially @ctivé B-l3%d sdmeoendoffamula (Wnot aY are fis
def | PERMAERWERY aGsePRa 1t eB9Fesent s hydrogen or a carboxyl bl ocking group
with a hal ogenating agent and with a nucleophilic reagent constituting a
source of the ion [err] in the Q@35 Spresence of a strong base (which miy

be the nucl eophilic reagentoesert T and~optional |y thereafter comwerti ng:
the product to a salt ocogster. b._s_prgcess as clained in claimd4, werein
Y% epresents [err]. 6. A proces$ for theopreparation of an antibacterially
acti V%ele%”] -l actam conpound of fornula (V) or a pharmaceutically
aoggfﬁ aﬁ"‘r@pr@s@l\& pFnQ'm: s-mldroxyphenyl, 2-thienyl, or 3-thieny: -
t 0 t evhfcRIpFokess @brhprises reacting a salt of a compound of fomla [Vﬁr r] 15 wherein represents
ptfenyl , p-hydroxyphenyl, 2-thienyl, or 3-thienyl; which process conprises
reacting a salt of a conpound of formula (VI):
2 [err] 25 8 H S Jerr} wherein 30 [err] is as
defi ned above, and [er rﬁ"fpéﬁ“ggm dr}igen or a carboxy-bl ocki ng group;
vt h a hal ogenati ng -agengognd wit/1 ayhucljeophi | i c reagent const i 1Y ng a
source of methoxide ions, ?lgrr]o n tﬁe pﬁ‘ce?@:nce of a strong base (which may
be the nucleophilic reagent itself); and it [err] is other than hydrogen or
a salvhereiaonverting the group [err] to a free acid or salt. 35 7. A
PP oC es R dssasglefinedmbovenandl ai m 8, wherein the nucl eophilic reagent and strong
base a Pé(h’?ﬂfg?jqi“ﬂthﬁ?;Qtené‘k?it;ﬁ:??&?tb'Oﬁ%‘i Bewss as claimed in claimé, wherein the
CO”pim gplﬁzenfgﬂgmfé;;rézﬂ (th ch?rzgstzwb eﬂﬁgﬁeﬁp |Iicu§eazmglf)qgmﬁ m “eiwa et a
sal t if RX is other than hydrogen or a salt, converting the group —CO,R* to a free acid or sait. :
35 7. A process as claimed in claim 8, wherein the nucleophilic reagent and strong base are lithium

methoxide. _

8. A process as claimed in claim 6, wherein the compound of formuia (V1) is in the form of a (mono or
di)-alkali metal salit.

. 9. A process as claimed in any one of claims 1 to 8, wherein the halogenating agent is t-butyl
0/ hypochlorite.

Patentanspriiche
o 1. Ein Verfahren zur Herstellung einer g-Lactamverbindung mit nachstehender Teilstruktur (}):
) A
=CH-CO~NH .__.I._
50 | )I{ 4""" N— o
o
in welcher A Alkoxy oder Alkylthio bedeutet und X eine saure Gruppe darstellt, welches Verfahren das
Umsetzen einer B-Lactamverbindung mit der nachstehenden Teilstruktur (if)
55
. .
-CH-CO-NH .
| (11)
X N
o 7

: in.we_lcher X die vor_stehend angegebene Bedeutung hat, mit einem halogenierend wirkenden Mittel und
mit einem nukieophilen Reaktanten, welcher als Lieferant fiir einen Alkoxy- oder Alkylthiorest dient, in

kGege)nwart einer starken Base umfaBt (wobei diese starke Base auch der nukleophile Reaktant selbst sein
65 ann).



ren zur Herstellung einer [err]-Lactanmverbindung mt *ﬂnm“m}mﬂm‘!mm

Tei kLstruktur (1): 45 [err] 50 * C

[enr] in welcher A Al koxy oder Alkylthi'o bedeutet und X eine saure G uppe -
darstellt, welches Verfahren das Unsetzen einer [err]-Lactanmverbi ndung mt
der nachstehenden Teilstruktur (11) 55 Hy-FpCGeadH 60 in wel cher X die- -
vor st ehend -angegebene Bedeut ung hat, nit el nem hal ogeni erend w fkenden _
‘Mttel und mit --ei? ﬁ%ﬁ ;&fbgffgfnr?gsqgeﬁgtggmwmmmqq%qm%ﬁgyk@fmgg gtr__ o
ei nen Al koxy- ode}f {l oder ‘?:f rip wejchen §F Rchedpdete -
unf-aBt (wobei ---d_j,,aﬁ',gmf;;t ar Eﬂ égg s‘éﬁﬁ’c" eiper anth %’%Y%‘%@ﬁﬁ??‘éﬁ indung idles. naghgtehenden * .
65 .kann). s8 0 112 049 2. Ein Verfahren, wie in Anspruch -1 beansprucht
in wel chem A [err]-Al koxy bedeugel ey R0 nerfahren, wie in Anspruch 1

oder ;2 beansprucht, in welchem X Gar boxy Eﬁm 4. Ein Verfahren zur (y11)
Her stellung ei ner antibakteriell LR Een O?J_r_ amver bi ndung der

nachst ehendgn Formel (111): [err] [err] i0f wel chercda®3r]- Al kyl bedeutet,

[err]} ei ne Koh| enwasserstoff- oder heterocyklische G uppe darstellt, [err]

Wasser st of f  od@™s ﬁ@mﬁ?'%k‘?ﬂe 3% sch annehnbare Sal z- oder Estergruppe
o g
Pt e s s

. re‘HLMI%nﬁS fdhB ine ib vivb Hf‘dr% ierbare

gruppe oder;sei Ne re Wadkefdiridy
nachst ehenden Estengrpme beddutdter r| oder [err] [err] Sauerstoff, Schwefe er
di e Guppe[err] iYsine der naghsteherden Grupppiaisog8nC(CHe s+ | —RH-Rxyoder CM2THE612)=,CH

=@ Q bedeut et ugq‘?%'smff'f' ?_“’h @:EE(B‘PP" olfer _%ox . Mercapto, Cyan,
PYri di ni UM s Car b@iassirbbh, ey %ﬁ% S "y‘éﬁﬁr- gﬁ&‘f‘.ﬁg}b‘/ﬂ egsyd,%éteﬁ'r ppe.

ei ne; het er ocy ki, smoRy, By BREART @ine BbtBRCyRACRY Biu bcaf Difle Nitbrd HBIRETHib b & by telit,

wel c"ues Ver f ahweicheglVerfabiien die Almegtz@igredter Viebibdumg uiegnadiestehraieh Séretecinden For nel

(Iv)y H 25 _ _ [err] (IV) CO2RX 30 in welcher [err]

~und J die vgrstehend defini erteklgg%_eég_ugg aben ugd [err]  Wasserstoff oder

ei ney di e Car boxyl gruppe bl ocki erepde” G up r l1t, mt einem (Iv)
hal opgeni erend wi rkenden Mttel unfogtit ei ophi | en- Reakt ant en,

wel cher als Lieferant fur das lon [err]ddent, in AApRSenheit einer starken
Bas¢] (wobei_es. sich ra;,chn um den nukl eophi | en Reakt ant en sel bst handel n
E@g J:bl

kand) und dége | fie yoriahiend, dafinierte ery yad 8, Wasspsstoft adas eine die
b e e o

Produkts in eipjk e

in Anspruch 4 feebsisprsivhhiuch i dual fukIesphierd Réakiahtem REIbdt Mandel ARG gegBbenehillls die

Ver fiahren zur m#;@q@hﬂmﬂgweﬂqwg desiso dnzadﬂbrwiPﬂidhktahtdinm.oder einen Ester u:nfafst.

Yot At : ahton, §|nﬁnspr rushtni repAestH—C(CH,),— bedeutet.

Eiﬁ :] ]h nlﬁgfgﬁﬁggi&gﬁ%ﬁﬁ VF:' {@Jelt::@ig%?ggﬁgaﬁ%gl %%D?E-mﬁcn&v?gﬁprn%r Fa?:ﬁiél ?V)egd(:r
: ) \ :

wel gher [err] Phenyl, p-Igy r?)nxyp earrﬁlnl.,azﬁs-ﬁﬁeeﬁgll oder 3-Thi enyl bedeutet,

wel ehes Verfahren das Umsetzen eines Sal zeggg) neg Ver bi ndung der

nachstiehenden Fornmel (V1) [err]R4-cH-co-Nu

. /‘ (v)
COH . N
o/

COyH

45 ..in _w.élcher R* Phenyl, p-Hydroxyphenyl, 2-Thienyl oder 3-Thienyl bedeutet, welches Verfahren das
: Ums_etzen eines Salzes einer Verbindung der nachstehenden Formel (V1)

S

- _ ad H
- ® —(l:H-CO-NH___'/ j

COgH A—n ' (V1)
o COaRX

viemeem ¥ sl

55 inwelcher R* die vorstehend angegebene Bedeutung hat und RX Wasserstoff oder eine die Carboxygruppe
blockierende Gruppe darstellt, mit einem halogenierend wirkenden Mittel und mit einem nukleophilen
Reaktanten, welcher als Lieferant fiir Methoxidionen CH,O~ dient, in Gegenwart einer starken Base (bei

~ welcher es sich auch um den nukieophilen Reaktanten selbst handeln kann) und, falls R* weder Wasserstoff

" ‘noch eine Salzgruppe ist, das Umwandein der Gruppe —CO,RX in eine freie Saure oder ein Salz umfaRt.

60 . 7. Ein Verfahren, wie in Anspruch 8 beansprucht, in welchem der nukieophile Reaktant und sogleich die

--: starke Base Lithiummethoxid ist. _ T R _ . _

g . 8. Ein Verfahren, wie in Anspruch 6 beansprucht, in welchem die Verbindung der Formel (Vl} in Form - -

? ' . eines Mono- oder Dialkalimetallsalzes vorliegt. ' _ o
| : _ 9. Ein Verfahren, wie in irgendeinem der Anspriche 1 bis 8 beansprucht, in welchem das

g5 halogenierend wirkende Mittel t-Butylhypochlorit ist. '

9



arstelTt, mt ernem hal ogenieren
nukl_eophi | en Reaktanten, wel cher

~diepty in Gegenwart einer starken Base (bei
phil en Reaktanten sel bst handel n kann) und,

nukl

W I
als Lieferant fur

Wasser st of f -noch- ei ne Sal zgruppe Jst,

eine freie Saure oder ein Salz Q13

und mt ern
Met hoxi di onen [err]

MR AV

das Unwandeln dér & uppe [&rrT in}
4% Ein Verfahren, wie in Anspruc:--:=

enden Mttel

wel cher

beangQidibiddtiond N Wel chem der nukl eophi | e Reaktant und sogl ei ch die star ks

Base Lithi umethoxid ist.

D al kalinmetal | sal zes vorliegt. 9. Ei
AnSpruche 1 bis 8 beanspruc@;,_‘cd_ga\/\e
Mttel t-Butyl hypochlorit i

8. Ein Verfahren
i N wel ch®mcédéepoviele iprénaratinn diuy compPssed °Vf“?/P’Ja°IaFI‘el96"r"ﬁ1“'é‘I

*

Revendi cations 1. Procede pnur Ia ppepadation d' un conmpose a cycle
[err]-lactane ayant une structure 9art|elle (r):
A Perdegs iddetiedans | aquel | e A est un groupe al coxy ou al coylt hio;

L0 Ansgtur artlglletﬁansm uce}
no- |
Verfahren, we |n i rgendei nem der:
chem das 65 hal ogeni erend mnrkende
L M S * 0 112 049 (1)'

5 5

gr oupe &eﬂdeQNWBQHGWVBPGBQﬂEWCanrend Ia reaction d' un conpose a cycle

[err]- &¥Cuct ur

H[err i éea{tf%m%gea"amrfge ag ﬁeefti%ﬁ

al coxy ou al coyl thio,
reactif nucleophile Iui-
| equel A represente un groupe al.co

Pragcede sui vant
ha t;

St

c'le %ct me de st ucture partlelle {i):
?Inl us haut

se forte (qui peut etre Ei
cede suivant |a revendicatio dans
en [err]. 20 25 3.

Ia revendlcatlon 1 ou la revendication 2, dans |equel X

Rz &t Qgrlg itubrt UG g&ﬂéea&d RBicsl HBxycPOSE a

repré?) llaq %3[& Tavec nre jcti u
CYC' e:%%tﬂ.ﬂf Flde f3ce kb 6&@@4 Qe FEadtit REGdoBhiledil-n@meflyant une fornul e

Procédé suivant la revendication 1, dans lequel A représente un groupe @b){y@n |C]_s

( Idsl ) | b:r Prbcég® suivams ld @epndicitonR asla rmngFas'epé dang dgauel dorpP[ésety un groupPe est un
gr ouprar yﬁrocarbone ou het eroc le
Sht Eorieta v B

groupg %u;: rm%‘g"{grp'%?@f?gfﬂ o[
at one’’ hy dro ene ou un groupe ester
aaﬁeptable du point de vye

[err] est un atone d oxﬁb rCOgRH s Tun radi cal [err] Z estinin atone
d' hydrogene, d'hal ogene, 0upe Jal cRxy én [err] [err]ou[err]], et 45
Q est un atone d'hydrogene, halgdene, uncgswlpe hydroxy, mercapto, cyano,

pydsi di ni um car boxy,

har rac&&t i que,

ester de fonction carboxy,

meesatctlf"i'in P%P&EQJUQ aﬁ%%?r%r r

AGeE naceuti que
hydrolysable in-vivo ou un sel

al coxy en [err] acyl oxy,

aryl edantibtiaiiecycl yl e ou heterocyclyl thio;

R est un groupe alcoyle en C,_g;

R! est un groupe hydrocarboné ou hétérocyclyle,

p

vue pharmacsutique,

R2 est un atome d’hydrogéne ou un groupe sel ou ester acceptable du point de vue pharmaceutique,
R? est un atome d’hydrogéne ou un groupe ester hydrolysable i m-vnvo ou un sel acceptable du point de

Y est un groupe —S—C(CHg);—, —S—CH,— ou —Y'—CH,—C(2)=,
Y' est un atome d’oxygéne, de soufre ou un radical —CH,—,
Z est un atome d’hydrogéne, d’halogéne, un groupe alcoxy en C.g, —CH,Q ou —CH=CH—Q, et
45 Q est un atome d’hydrogéne, d’halogéne, un groupe hydroxy, mercapto, cyano, pyridinium, carboxy,
_ ester de fonction carboxy, alcoxy en C,_e, acyloxy, aryle, hétérocyclyle ou hétérocyclylthio;
lequel procédé comprend la réaction d’'un composé de formule {IV)

H

50 Rl -CH-CO-NH |
- ] | 1]

COsy~ y/
2 o7

86 dans laquelle
R! et Y sont tels que définis plus haut, et

Y
(IV)

COsz

R* est un atome d’hydrogéne ou un groupe blogquant la fonction carboxy;
avec un agent halogénant et avec un réactif nucléophile constituant une source de l'ion RO, en présence
d’une base forte {qui peut étre le réactif nucléophile lui-méme); et
60 la conversion ultérieure éventuelle du produit en un sel ou en un ester.
5. Procédé suivant la revendication 4, dans lequel Y représente un groupe —S—C(CHz),—.
6. Procédé pour la préparation d’'un composé 3 cycle 8-lactame actif du point de vue antibactérien et de’
formule (V) ou d’un sel de celw-cl acceptable du point de vue pharmaceutique:

65
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et X est un

avec un agent
halfogenant et avec un reactlf nucleophlle constltuant une source de radical
en predeReeit+

2. PD‘

ou un
est un

Y est un groups [err] ou [err],
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, et [err] est un atome d' hydrogene ou un groupe bl oquant |la fonction
carboxy, avec un agent halogenant et avec un reactif nucleophile
cdnskrtuant une source de |'ion [err] en presence d' une base forte (qui
pé etre le reactif nucleophile |ui-nmenme et 60 |a conversion ulterieure
e\ﬁent uel | e .du produrt en un sel ou en ad %9 5. Procede suivant |a

revendi-cation 4, dans |equel 'Y repr esentd,cugn oupe [err] 6.. Procede pour
t
el |

| & preparation d' un conpose @%y@l@-&gtﬁ e actif du point de vue .
anti bacterien et de formule (V)}ou d' un de del ui-ci acceptable du poivi
de.vue pharmaceutique: 65 10  ©02H 12 Oég—fgrrf-g [ERR] dans laquelle
[err] représente un groupe phenyle, p- ﬂydroxyphen§ 2-thienyle ou
3-thienyle; 10 | equel procede conprend | a reaction d un sel d'un conpose de
formul e (VI)dang@iqudite(VI) 15 [err] dans | aquelle: [err] est tel que defini
pl us haut; et X)représrag urj grouste phénvie: privedrekybhidyle gehien "Lﬁ‘f’@r‘%pe bl oquant | a
fonction c#r Is81ey procide camAyendipp eagtion 41up ge! Hatticoap s&\?’%ﬂ""ﬂ @ictif nucl eophil e
constituant une source d'ions nethylate, j[err] en presence d' une base forte
(qui peut etre le reactif nuckeQﬁhbbeﬁiur-ne et si Rx ‘est autre qu'un
atone d' hydrogene ou un sel, la konversrdn dﬁ gr upe [err] en un acide (VI)
libre ou ud sel. 25 7. Proced®zui vapp— ndi cation 6, dans |equel
le reactif nucl eophr le et |a base fort@ sont du ‘F@t“ﬁyl ate de lithium 8.
Procede ‘sui vadk idgaetieevendi cation 6, dans | equel |e conpose de formule (VI)
e"t 'sous | a forR‘restdélKlueMmmhseiautoat d' un disel de nmetal alcalin. 9. Procede
ant | "ane §'°9W€H&P@§{"P%H8q'@"tda fonction sarboxyguel |
iﬁﬁ? i

hal ogenant e§ m‘eﬁ(!l? p%eaf mpgl Q}?I e sy digns r@égl%iaie, CH,0~,

sr R" est autre qu ‘un atome d’hydrogéne ou un sel, Ia conversron du groupe —CO,R* en un acide hbre
ou un sel.
25 7. Procédé suivant la revendication 6, dans leque! le réactif nucléophile et la base forte sont du
méthylate de lithium.
8. Procédé suivant la revendication 6, dans lequel le composé de formule (VI) est sous la forme d'un
mono-sel ou d'un disel de métal aicalin.
9. Procédé suivant I'une queiconque des revendlcatrons 1 & 8, dans lequel I'agent halogénant est
30 !"hypochlorite de t-butyle.
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