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5 The present imxyerdfDdINTrE’atGOIDM88BfedbKed42- | act am cont ai ni ng
to the process {gr (bNidndexpmt @preptanieon and. to har rraceutlcal conp

containing them Briti s@@aﬂéhﬂlsp‘b‘@llﬂm Z -
(see Al'so Rel gi an Patent Speégﬁ % j
clavul ani ¢ acid which has thgg; 26136 @BM@S 5265865X672678699 ,
10 and its 'salts and esters. 76t 762a91 mmouemosot@xefred that such. conpounds
can be converted into tAfbelMeBe2ARERIHAZEANT [err]-| actanase i nhibitory
properties 'and a dd@?)deV@fOTMGIE&éQHN NYARDty. 15 . :The'. present
i nvention provides the corrpoun ’PI&E!ERFEU’PM%?@P()U)}DS ONTA INBB wherein X
is S SOor [err] and Ris an drganrc gro 8 carbon atons -and A
is a group such that [err] represents a carboxyllc acid group or a salt or

ester thereof. 20 B' (71) ‘é’the gr I-RMA GIRG.ilP |I.rlMﬂTEDI haBrntlsh tGumpnmIds;’m on
of the group R will gecham ‘ﬁ? ?h‘é% Eé E‘é?@

t d
of the Tormia (1) SR WS gtmm ST O 'Em ok
conpounds of thesforrm |nc ydr ocar bon groups and rocar
groups substituted by haT cseatndvemlo o Wﬁ-hetammgntfammmgeoqnds.n tl@5

HN. COR, [err], [err]’roc El%ﬁ phP"é“ °‘;§F E\T‘ 'é'r
5 hychr obar bon. 3t bup p;E e i A

1- 3 carbon ;at onsl0 SUItoanbhle(hydrocar bon groups i-ncl ud e al kyl groups
especially t_hose of up to 6 carbon atons.

1,574,906 . 02 C)Etadlartlcularly sui t abl e
sub-group Qf conmpounds of the fornula (II ar ose wherein Ris a group
CH2R3 wherein R3 is a hydrogen atom og groug,of up to 5 carbon

atonms (which is to say nethyl, ethyl, propyl butyl and pentyl) or a

and its salts and esters It has niow been discovered that such compounds can be
converted into thioethers which possess p-lactamase mhlbrtory properties and a
degree of antibacterial activity.

15 The present invention provides the compounds of the- formula (II) ' 15

. H
10 CHy—X——R
I
o Y (m

éOgA

wherein X is 8, 3O or SO,'and R is an organic group of up to 20 carbon atoms and
¢ A is a group such that CO,A represents a carboxylic acid group or a salt or cster
thereof.
20 The group R will bé inert, that is the inclusion of the group R will not lead to 20
the rapid degradation of the compound of the formula (II).
- Suitable organic groups R for inclusion in the compounds of the formula (an
_ mclude hydrocarbon groups and hydrocarbon groups substituted by halogen
and/or groups of the sub-formulae OR', 0.COR', CO.R', CO,R’, NHR', NR‘Rz
25 HN.CO.R', NR*COR', NHCO,R", NR’CO R' wherein Riis azhydrogen atomora 25
hydrocarbon group of up to 8 carbon atoms and R?is an alkyl group of 1—3 carbon
atoms.
Suitable hydrocarbon groups mclude alkyl groups especially those of up to 6
carbon atoms. _



napht hyl group or a phenyl group optionally substituted by hal ogen or

hydr oxyl or 5 amno,. or a group of the fornmula [err] or [err] where
R4 is an alkyl or acyl 5 group of up to 3 carbon atons and [err] is a

hydrogen atom or an al kyl group of up to 4 carbon atons. A further suitable

sub-group of conpounds of the fornmula (I1) are those wherein Ris a group
<:>CR6R7RB wherei n [err] and [err] are independently al kyl groups 10 of up

to 3 carbon atons or' a phenyl group optionally substituted by hal ogen or a

1ozgroup of the forrrula ‘,. where [err] i's an al kyl roup of tipto

o0 B - - S aa . ll(\ll gLoup .up to 3
car bon at@nsp lcuia bgl]s?um |co!nmtlln98 Qﬁjthstfoltm;ltaedl)twe hal ogen or a group
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t hi adi ¥BEER R 1sRighdup| CRRRI O, wHRXHZRY £hd R7iakOikd@cbehdéhly 41K Qrofa Dle, pyridyl,

p9r| dazflrrytlo3qarb )amnmodranybnya umbpumaltyrsu thiabydmdgem dy sul¥stitut ed by

met h po the (FF B or OR! wher 9isan a;]kyl grou p of up to 3 carbon atoms;
en at .
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2&r nul 8?0(1 are hose of the fo and phar m@ceutical ly
“accept éﬁL ther s grgyr"eﬁ @Fg{pg“so optional 'y
subst i {hi 1uﬁfohﬁ§3,_ ch r| ne rom ne or: é’rr errf where R13 is.a

hydr ocar. bYet ? ugftblu LYY qfambmnuradswfr&e fol@hﬂneﬁl) thiogeu| ar | sur t abl e

npou °1 lq“ "y “E‘%? BRExedesu Hermsila phoy
corres%or*@cf i%ﬁggfpp em ri l@‘iﬂaﬂ(rh]u]a)(mw Anot her group

th
of parﬂab(fmrhﬁtalmlswtab e corrpoun s of the-tormla: (1. p)searet hose 35 of the
formula (1V): -and pharmacreutrcally acceptabl e salts: thereof wherein [err]

i's a 5-. nenbered heteroc rgups%oaal |y substituted by .an al kyl
group of up to 3 carbgn a 0 o Surtable groups [err] include
those which: contai & or" heteroat af tedst 40 two of which are

ni trogen.atoms. Particul ar surtable groups [err] |ncl ude .those. of the
sub-fornul ae (a) and (b): e‘reln [err] represents. a S—N(CHS) ON(CHS)

% N( CHR)N, pﬂalfrgdgutf]cglly acce&tgl;lé ]salgr ter%Blr Lh&@ﬂ % & O%Iéyl group _ 30

(ﬁ)tlonally substltuted by fluorine, chlorine, bromine or OR*? COR™,:

3 A f UFPM carqulsaoﬂ pyofsupi todhiaebopapuninds of ‘the fornula (11)

are ”1915 fn ﬁ’rgfo géﬁ‘amf% ﬁﬁfsﬂﬁr’ X _: e4h sploheridsst abl e sal ts t her eof
l@ blecomp% :ﬁ% At RARub E)lapetmc)sel 8 ggrbon atons

and [ecrfrtl]e fosmuiawotrogen atom or a - 5 hydrocar on group of:1-8 carbon

atonms. Suitable groups [®rr] include al kyl ene groups of 1-4 car bon atoms or

an Oy CHZ—S-—R“‘

, (IX)
Co,H

and pharmaceutlcally acceptable salts thereof wherein R is a 5- membered
h:.terocychc group optlonally ‘substituted by -an alkyl group of up to 3 carbon.
atoms :

40 Suitable groups R include- those whlch contam 3 or4: heteroatoms at least - 40 -
two of which are nitrogen .atoms. .

Partlcularly sultable groups R" mclude those of the sub formulae (a) and (b)

o

. 'N_N : E .‘
' / \\1. / Y
N\ : 1
s . X

X - N/

(a} . (b)

_ wherem X’—;Y‘ .represents a S—N(CH ), O—N(CH , N—N(CH N—CH
45 O—CH, or S—CH, group. ? ? ( 3) 45



al kyl ene group of | or 2 carbon atons substituted by a phenyl group.

Suitable groups [err] include the hydrogen atom and al kyl groups of 1-4 10

carbon atons or an alkyl group of I or 2 carbon atons substituted by a

phenyl 10 group. Qther particul arl yigzitanie conpounds of the fornula

(I1)" are those sul phoxi des and sul phones correspondl ng to the sul phides of é
£

the formula (V). Fromthe foregoing.it, w.ll be realised that suitable
groups R include the 15 met hyl , et hyI n- propyl ‘n-butyl,

2- met hoxyet hyl , -benzyl oxyrret hyI 2- 151§.;4tya§yet byl 3- rret hoxypr opyl
benzyl, p-chl ores ' 5 A ' y A

phenyl, 4-fl uoropheny mg eqrhwarlgrsm9= Cosmotl 2 IOétlgrfguwéa (CU)l amet he
corrpounds of the for ?s§1°f °)° dui val ent: groups in. subsequent |y .

descri bed corrpt)u,mds i ncl.ude*hydr ogenHaﬁd sal ting i@i#s: such ‘as+20 " the
lithium sodium potassium -calcium:’ gnegb-um—@mmfuzum and amine salts
20 such as al kyl am ne, di al kyl an npe, [tri yl am ne, or pyrrolidine salts.
Salts of the conpounds of the fgﬂ%lj/ ) are aptl y phar maceut i cal 'y
acceptable. Mst suitably the group A fepresents ‘a‘zphar maceutically - .
accept abl e al kali net al or ai kal | ne edH netal ion. ' The lithium
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pot assi um sal t s..(.espepdalchipor Beus ofli-usncadbd shmaf t he corrpoun s of this
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this invention gre pr @iwh b5 G AAIBN ol of 2 REbon BoMS Bubk aahenyl?»o

be used 'as pharnmaceutroupal agents or internediates in the repar atl on- of
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OA4, OCOA4, SA420 SO2Adie Vithtume isodivid, posassiuryodicimeg gm:slgmoumno)fmmpnd amige gadts bon 20

(>

40 4 such as alkylamine, dlalkylamme, trialkylaminej ospyarotidige salts. Salts of the
fatom: 2 i a by SRR (A0 BN sy o
phenyl group opti onalﬁmﬂsatm{ahﬁdjg rlw.al ogen or a group- err? err]
where [err] is 2n al ky olighivof saly ofotlﬁ; canﬂmndsatomthn lavedti®B ares feeapdndny |

group. optional |y sub%’t"‘l‘ e %*gngrfa bg[f fsolg;f g\ & propgrtifse % where
A5 is an al kyl group. of5th1se f:vegglon so l sa 5 Bk rﬁlﬁggﬁ all
conpounds_of the forrmb@t bility oﬁﬂnescpmmlaﬁdj aadsymusmful hydrogenol ysabl

esters. The predknt mvé‘ﬂ*ﬁsdﬁ 1h§oﬂ %wﬁvetyefaraphmﬁwem!’uv mggel'; n 30
whi ch conprises a co H’?ﬁieﬁcal et s1t slleoélqﬂlt% ﬁ%ﬁi@iﬁz deggf urit ¥
acceptable carrier t hgés M 8vithldharmaceuticals. - 1e corrp¥)5| tions-"of The %I RAVeht i on

i nclude those in a formPad&phdyl shibleoeatrs of 1Be donpowals r the afoendler(H) ande

and may be used3¥or tﬁ%‘eﬂ?“éhf%ﬁ‘ﬁe pelude leo&ec?ﬂtbﬁfqrmulﬁhﬂﬂhﬁ (VB udi ng-

humans. Suitable forms of fhe conpositi qms of thi-s invention include

tabl ets, capsules, creams syrups, .suspensjQns,cigeli+ans, reconstitut abl e
powders and steri le forns 15 sui t f injection or infusion.. Such
conposi tions may contain conventi or@aﬂé}g o am o _

. 1
-COzA-

;04 -

_ CH——AZ
A3
wherein X and R are as defined in relation to formula (II) and A' is én alkyl group

of 1—8 carbon atoms optionally substituted by halogen or a group of the formula
40 0A%, OCOA?%, SA%, SO,A* wherein A% is a hydrocarbon group of up to 6 carbon _ 40



pharmaceutically acceptable materials, such as diluents, binders, colours,
flavours, preservatives, or disintegrants in accordance with conventi onal
pharmaceutical practice in the manner well understood by those skilled in
the art of formulating antibiotics. 20 ' I'njectabl e or I nfusaple
conpositions of salts of a conpound of the formula (I11) = 20 are
~particularly suitable as high tissue levels of a conpound of the fornula
1) can occur after adm nistration by injection or infusion. Thus, -one
Y5p af erred conposition aspect offstdegg i nventi on conprises a sa4lt of a
onmpoungl At At ng%g)rro I ) e bt dose
COWpOSIg%@I‘b%n Edbgitﬂﬁ%rgiaéﬁlam Pgr%t&a &Jupg Il gr[)nonaﬁ msezeﬁ( 1@1{ a salt or 25
ester tael gofup ad md6faarboorza sa.chmﬂnA%tsratphml fgmumcﬁ:txﬁwn"yher preferred
conposisthstfyted %sionve\ﬁ F O “lbﬂtfe‘#ﬁ%ﬁ g&vmremdltlons fhe
eft ect |p\£§ é,%ﬁ’y efuq)'ﬂ f,ﬂ’@g 1S 0 ShesPmPRtigh 8 "Bf‘at(“ba'forrrulg(ll) and
t heir sal trse ahd erﬁShﬁhﬁorC&lEb ﬂ)vidﬁp&q:)heﬂialcéutﬁkl%n?pgsmon whieRTPOsi tions contain
a buf f @pmnlgseagempognd efnhlemymtlpcammhan@cag&nuy asscephablelvatrier he 30 conpounds

- 0fg t he ' gt have pro cont act th h| th aC| ic- gastric
S S R SR R U
accor darapenald inél udjmgwnﬁminsona phar maceut 1 cal pract he corrpound of the
formul a_( Brijablsfoimsef thel compesitions of thisunvettonp n@sﬁm&bletn cadsﬂes’SS conposi tion
af, so é‘%ﬁéfﬂﬂgﬁ‘lsﬁn‘%ﬁﬁﬂfs?ﬁ‘°“F a:*f’f;::@%:'gwe‘m bgeinlany o gpher 3
er apehirnia SicotHable ReatdPla) shbH A cludnts, CdLE g urs ui t a ..

peni ci kaqsmauyes,@epdh €@eAney inN@cdrodnce I%EtthS)hﬁlﬂtlblﬂl phiFadeyficil 9i stic '
COprOSIpquB?meIq‘R:WEI’ﬁ@" “M?F%O@rmg@skﬂoﬂnd ip thetzat ¢f|fg1tdujatnsglscept ible to

. in lact 5‘%&%@&% sable E(Qfﬁﬁ)@ltl th EO%K?EIQ{O?E} A\Fai(&}ny CZ(; esistance to

[ err]- |a&0da&[m&ﬂ§su1t-£ ¥ 8s high/fiss \le ofh tormpod for
~inclusioeguri afteth@,drm sntbsonmeafont bi dnfusiore NTheN olnélc;b ﬂed)enzyl penicil1in,
40 phe 2{;% sl‘!“’ieﬂtw"(,"&FIBEWFEFqltquhcommuM efithd fprmulapr opi-ei | li-n,

| aﬁphlm Ui a ihsnc Blifid 4 ddnfbould &b C""“
"~ cephal eftexdheneofae 6 lﬁu&@% ﬁm uaﬁfrﬂiaeh nldlé‘m)g etri ]25
cephanﬁWG@il thls% nrl n,. hrad| ne, .cep haI e} IyC| ne and ot her vveII known

peni ci | ik tﬁ%{, @H E?ftlgﬁ!as a9l saltmn@s gw@ ofich 45 -  as
higt aci k dqusm OHTACA réxgﬁ[ g1ag Qﬁ(‘é/rret hy or
~-pht hal kcypoundsSofethé éventivn drefiotyHape pioldnged Ebnta’iffﬁlitﬁlh lyrhcuﬁ’JT'DXyC| l'in, or

~ cephal: gge Ghige S hll"lffefe IE ¢rlcatllo¢09ted commsmdamdy tepeedin of car beni Ci 1lin

T oor tic J‘iew‘t ¥ ;‘P% n or, ce orin present in the
S T A

a§ rrpos bﬁlﬂ&@xtlbﬁ a.*ﬂ Qe ﬂié

Cow behead ceateﬁtsrsuq:jaaaenélﬂaﬂa &&ephalospt& Sﬁitaﬂiler pénidilfins or

50 * -~ cephg z(é 21 usjop las E%RF sludqmtqrmget her vmth a
t

penl C' Ii]lgﬁ‘&%?m mF%pztlactt% ta%l? lac fﬂg)vtfgsf . the formla (1)
@0 i t Sfosciélusiin G5 LR coRBII0H ptmsemvﬁml mcm Sl | N piesent may be

from d\ﬁapxyalevuyuaemmﬁmgecaybenwdtm,osnetlhclrlm, emnipillia ﬂuénmnB 1 and

advant ?@%@{ Jln q\%lgt P;a é{h lins: cep_rpa ridipe, peph aloggn cefazolm The t ot al
quanti §a4 & er o Slnic ins plfgipgg%ﬂl oﬁlﬁ:‘%g gsmhjog ge formwi ||
55 nor msaldtacillrg mﬁﬁﬂin Hile aBé thylTBivdldGoXym hyusu Midpe betyeen 100 and
1000 ter&f mlppmgﬂm, mm@lhnsaqumlhn,lomnen’nalpglbenwemb fhenylt he treatnent of
i nf ect "rsméﬁ f garbe ‘" { g the uri nary tract and'

il lglg ai

sof t téu&ﬁl&l@ﬁ)?lkl) 1 KRS i °m°'t'.o1?%?fﬁe %ﬁ. é&ﬁ”oﬁﬁ? oty al so be used to

tsneat adtrhmst’ratmms of donestic ani mal s sucé as nastitissgn cattle.
Norrra égvlgelsﬁebc Oaﬁortﬂqeethﬂnnwban mrllsnmf the invention
IIQ

vm II b 6}3] pf’ﬁe'g ‘E}E’ 2 (PLior s an§¥§ |y between 100 and
1000 ngiti fdrfa@anmémq&b bint udlﬂMngQpeﬁMnalpe bESATN ni stered per day.
Héwever, Tlmrtouah:alahmtwf asibhcteadal agenepeseay mtaamusit uaﬁ@abmowm or issections of

part i cRAr %" b Eﬁ rﬂeffo@!ﬁ and “éﬂllls'g g?(r&iggweem h@firl(t)ﬂ@mafs may be used in
infections o
accor dﬁ[}P lia l'fe gll ct H%lblgf)lil Ef tract and softepg:xes in humans.
Compositions of thls mventnon may also be used to treat mfectlons of domestic . :
60 animals such as mastitis in cattle. 60
Normally between 50 and 3000 mg of the composmons of the invention will be
administered each day of treatment but more usually between 100 and 1000 mg of
the: compositions of the invention will be administered per day.-However, for the
treatment of severe systemic 1nfect10ns or. infections of partxcular]y mtransngent .
65 organisms, higher doses may be used in accordance with clinical practice. - 65




5 1,574, 906
5 The penicillin or cephal osporin in synergistic conpositions of this
invention will nornally be present up to or at apprOX|nater t he anpunt

conventional [y used when that penicil##:
t herapeutic agent used in the treatment of 'r'nflectron 5

Particularly favoured conpositions of this:invention will contain from 150-
5 1000 nmg of anoxycillin, anp|C|II|n or a salt, hydrate or in-vivo

hydr ol ysabl e esters therefore®and from 50 500 nmy ef""""“ he corrpound of the
formula (11) hydrobyzabl e:est ft 174;906; ]
anoxycillin, anpicillin ofh@psitilin ohh’éi!)hﬂ&@oﬂﬁ inl SYnefEiMR Jm@amdﬁs 3bih® ifvehen
t hereof and from 50- 25e11r@rm§11ytua¢remt up to or@vappruxinthtdlf the Amodny converiofdllyjused
10 Anoxyci | i n=ked hydr #hen Q\QHD%@E:EM aerbrlpenorinjinthsrsgleghorapentic agent usediin A5t o
for inclusion in ghe cOREERITA gm'f;f% SWhreliompbsh Pbf 4 oL on i ki HERDL 01

al so provides a processotoQig Jf ARoRcRRR ambiclllh d?la shif) yEr@RIPL IAGVD Hytrolyssdld aterl| a
(I'l) which process conpherdes: anm&omé@ceﬁ(mom offtheagpmpoumt of glie fofnula (I1) hadlralymb!ml c

acid with a corrpound ofsterithergef; -from 200—500mg of amoxycillin, amplclll%r?o
SR e L

to fornmula (I ) and t her eaﬁqbgrcnmefrmwrmer@deaﬁumramaswemnoﬁretdamcﬁhﬂy eMfabilg for
optional steps: (a) denehrslew E ¢$§l°!1 afsthljg‘r,il oféicsd ester to formltlhe free

or salted acid within % The pr es a process for the preparatlo the

k% hlch ocess prises the reactlon of n ester of
20 (b) re-esterifiging E &fwecld) uesﬂf n@6of Bl foRIE VIR d {0 Vield &
further ester within forrrula (rr); (c) OXIdIZIng t he sul ph| de to a

—'—

sul phoxi de or sul phone. Esters within fornul & wherein X is S al¥I®jrst

prepar ed by the reacti Wﬂer@in Kis éde LéH 19Lelzﬁioni rrﬁlﬁa{gﬂ %&ytjfeﬁf{e}p?rfo gﬁr}; oﬂggr
with the correspondi ngnfed 6 the FolloWg GBfigHal In the
presence of an acid catal gasde—estdﬂfmmhgthoupoaced)cﬂqmfsnmtheéaeon sakedpcgyithiuc h

as an am no or a 2gar bo t hes ctive S
protected in conyventi o%hm%ﬁﬁ%f y"}gr g thf'%pmﬁuceg?g? %P & }L‘!’pt? it aar)tbﬁher ester

process and thereafter reg;ebﬁaﬁhg elsnlpﬁﬁaweﬂtsnlmide%sulphdimnner _
30 Suitably the. c taI yst “E eraWngmabr(H)mm Smrﬁlhtra aprgrbyth rr:#c\hbmgfra de

or its equival-ent® such %n‘;‘i@fﬁ'ﬁ?{‘@’ig el: Zé;f%, ipg-estex of it @mpapnd |
The preceding r eact i.on: °no @GEactite. ﬁoiﬁp ad ffihd o' dabolylae:
reacti on conditi ons.. (@mgtnord these aclive ponpshyayrbepydteatdd is watventivpalahdnneririor m

35 di chl.orgmet héhreoveraém 2h fher Py arecess a Byeeméer regenerated in conventional

35 Most sui tably The & }mmytt aﬁal k?scae His T;dj&g{js% 8o daaﬂrenmlo% abefk
tenperature, . for, exarrplecﬁnv t Buzh ael&fb ron&ﬂ udide lethe Yorceixarfplél BF,. OFS,
tenperature, fof exa 1l e, Théoreccdn[geteaqtmnﬁoosaélyeskee pdzceiin i solvémrinert amfer Ithe
wherein X is SO SOZr ?fét 94’6& mon-h dr'i%?‘ykﬁr P‘é%‘pd‘hdf’mﬁm orm,
d Wher el n ' S gc oromet ‘ﬁ ﬁf. 1?’dl’O uran-or dioxane. p ﬂ
conmpoun mﬁg gliesttion takes place at a depressed P noHcltvated
reactants may- take:: pl ammﬁtauae,sf e:aﬁrpleog-osmepo“ @r—SBﬁd imdnpefaibly a o Glépressed
exanpl e at -20t0[err}¢m yre,sfgf exajwple, 290° err for exa
about [err]. The 4§XI dagﬂe %J}g b m‘l@hﬁb Q%j;&gi ey tﬁ'ﬁ‘?ﬁ"ée Eldf’é’& d
as the oxidi zing act o4 QARERANE TbC
aci d and equi val-ent rea esat —MSthw%,fmqmeulmqbnaVaIZé?rtb +61‘C tfdtrecxmpldratzahogt

agent leads to a -CorrpogrﬂTﬁ)e ox1ctyfaion i 'ixmfl Lrought about using an orgamc per-acnd as the oxidizing
45 agent. Suitable acids include m-chloroperbenzoic acid and equivalent reagents.
Use: of one equivalent of the oxidizing agent leads to a compound of the formula
(II) wherein X is SO whereas the use of two equrvalents of the oxidizing agent leads
to a compound of the formula (II) wherein X is SO,.
. Itis normal to carry out the oxidation in an inert solvent such as methylene
50 .chlonde
. " Acids and salts within formula (II) may with-difficulty be prepared from
hydrogenolysable esters such as the benzyl and methoxybenzyl ‘esters within
formula (II) by hydrogenatron using a2 medium or low pressure of hydrogen in the
.. presence of a transition metal catalyst. such as 10% palladium on charcoal wherein
55 - the weight of catalyst to thioether is about 1:3. Suitable solvents include
.+ tetrahydrofuran and ethanol If a base is included the initially produced acid is
converted to a salt which is then 1solated
Salts within formula (IT) wherein X-is S:may be prepared from esters: within
. formula (II) by very mild basic hydrolysis, for example by hydrolysis in an aqueous
60 solution maintained at pH.7 to 9 by the slow addition.of base. Suitable bases
include-lithium hydroxide, sodium hydroxide and their chemical equivalents.
: - Suitable . esters. for hydrolysis include the ‘methyl, methoxymethyl. and the
benzyl esters, the methoxymethyl ester being preferred. )
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(I'1) wherein X is SO whereas the use of two equivalents of the oxidizing
agent leads to a conpound of the fornmula (11) wherein Xis SQ. It is
normal to carry out the OXI dation in an_inert soI vent _such as_net hyI ene 50
chl ori-de. '
50 Acids and salts within formula (11) may with difficulty be p_repared from
hydr ogenol ysabl e esters such as the benzyl and net hoxybenzyl esters within
rmJI a (1l1) by hydrogenation using a nediumor |ow pressure of hydrogen in

e presence of a transition netal catalyst -such as 10% pal | adi um on

Cigar coal wherein 55 the \Néﬂ@?ﬂﬁ of catalyst .to thiogether.6s about 1:3.
~ Suitable % s\ inStobdh Lﬁfl)em Jréfﬁﬁt@!@ﬁt@fuyﬁaﬁlﬁ@dﬁgn%? hanol . If a base is
i ncl u%ge fding Walt s Aétﬂé 1taCI i's converted to asalt which is then

i sol at edSalﬁaIwuthmwrdrtnula €IBr rmYaa nmE fél hy Xaltsexshm lﬁe prépared from

| 'eSt er §ow{ ‘%‘Jﬁ% %}u -resi d{{\Mb@JH? f2§ forsexanpl e by

.' drol é& 5‘ m salt QFQ ph&ﬂttd&lab Wréiﬁ idhylpH 7 to 9 by the

sl ow hé QB meHSif . abbu . teakible: d:xaseamtlﬁelutmc isuchenpleté;hihem hydr oxi de, sodi um

hydr oxmimnamihwmgltma&henbt@aﬁtdfa’ FYARE. lmllggﬂﬁm'@‘% f8s for hydrolysis

--f R ﬁi""eé’st ers, theget hoxymethyl

ncl uchk oon t“h Ill‘,f;‘;‘jé%l@‘qﬁ{%ﬁét

Ster be| 1,574,906
6 Acids W|th| n forrrul a (II)EX?eMPbElprepared 59) the careful acidification of
“a cor r eBeoai-ipeseyithiostrpliiend)-Traxe-dunail geabicxelel28ePEnSitt hin fornula (1) may
al so be prepared by salt exEH3XYETn conventional manner; for. exanple a
solution' of the lithium salt in WaterHrray be 5. . passed through a bed
of ion ‘exchange ¢esi oHjom t he sodi um f of (e.gHaSARpegHsi te 120 . 5
(Regi st ered{Tr ade rk).; a-soe um-shl tl of X sul phonat ed: "~ pol ystyrene:
di vi nyl ‘bepZemdg0- pol yner) in a 'J=-'.fold .excess .until elution is
conpl ete; “the resulting sodi um salt may: bt gi-ned by freeze dryi ng.
Simlarly, a sodfuitHa%s 9’?‘ may be, convert et 2faééﬂ?|th| umsalt or.to a
tassn u le&-g methylenc chlof&(sh a1y £i g Fﬁa”pl €s
| UStJo@f?ﬂ?tﬁyﬂlaé&nﬁergéggﬁbﬁggé : 5%&&&1&-—30"(0 folliwed -
Benzy]by&-s@lhnbe hyh merstiprgn yisod clderide (S mb) dy

~ carbo K solution' was st| 190G ho .
tEy s %gg%:b? ¢ polution chﬁ“ :i __.hgl 43%\#’% 'CFTE

et heraﬁga 51561 urmonﬂ ded at: [err] foI lowed by a-selution-of benzyl
mercaptan (220 ng |n rrseth"iene chl ori de’ (5 nt’y dropwise at -30C. The

sol ution M A e R AT If.g yRshed With 3% sodium
bi car bonéﬁxﬁeé §2¥mﬁ Y] "8-"ri l-%t@p " 92 3%&%%&3&:2%”11(1@11& [err]. 2Q
EyaporatlonJeﬁHt HSeCHQrﬁlMtﬂ hm f%'fge tit?d corrpound
(150 20 ng(ll“Bg%/é W : q(lo- g tW”TF{"{é?ISF}*aP*EL 0, 1745, 1690 [err]
‘Nomr. ([er PCHERHMp ?:fsﬁ"ef‘fﬂﬁ”y[’ 5r]) 3.52 (1H dd, J=17Hz, J'=2.5 Hz,
[err]-CH); %L&Qtaﬁladélnﬁibm&nw@g/x{nmrr]) .77 (2H 'S5 [er.r]); 4. 77(1H, t, 25

J=8 Hz, =CH ctm;rn)zcols 18 IH brs; 3- CH) 5. 30 H -, Terr]) ;s 72 25 (
BH, d, J=2.% a 1fand750(10H ﬁ)nglets [erT] and [err]).
M w. (rra_ss . [err] Lactamaseigl b|t|on[err] ([err]/m)
0. 3 Escheri uﬂon&‘o@sdalglezsh _ = 076 .-0.3 30
Kl ebsiel I a @r@g@«wnnﬁe SEVRIRI % 02 B 30
35 S pxampLEr '35

Benzyl 3-(2—benzylsulphmylethyhdene)-7-oxo-4-oxa- -azab1cyclo[3 2 Olheptane-z- _

carboxylate o | s
CHaSCHpCgHs -~ 1 CHaSCHyCgHs
j_::: éoééHeceHs R C02CH2C6H5
‘Benzyl - ._ 3 --@2- benzylthloethylldene) - 7 -.ox0-- 4 - oxa - 1 -

40 azablczlglng 2,0lheptane- 2 - carboxylate (39.5 mg) was' dlssolved in. methylene 40

_chloride (5 ml) and treated with m-chloroperbenzoic acid (19 mg) at 0°C. The
:oh?trllon vflas stl)rred at' 0°C for 4 hour and washed with 3% bicarbonate solution (3x5
-ml). The solvent ‘was evaporated and the gum: chromatographed to- yleld the tltle
product as a mixture of R and § sulphoxides (30 mg: 73%): : L



St aphyl ococcus aur eus Russel |l <0. 07 Pseudononas

aer ugi nosa A 1.8 Pseudononas dal gl ei sh
0.76 Citrobacter manto 24 35
EXAMPLE 2 35.. A R

Benzyl - 3- (2- benzyl sul phi nyl et hyli den ca- 1- azafbi'fé;ycl o[ 3, 2, 0] hept ane
-2- carboxylate Benzyl - 3 - (2 -benzy yl-i-dene) - ‘7 - oxo- 4 - oxa -
| - 40 - azabi cycl o[ 3, 2, 0] hept ane-~2 = “‘carboxyl at.e (39 5 ng) was:

di ssol ved in niethylene 40 chloride (5 n) and t Fédt ed wth. -

m chl or operbenzoix_acid (19 nu) at [eri]. Thb5¥&0&ition was.stirred at [err]?
for 1/2 hour and washed yw @H@,%{gb@qmpm%msol ution (3 x 5 m). The

sol vent was evapor at ed . axeh.it lOEDglJ]mabr(mHaﬂo?F ol b1 )y BED @2H,her.d.i H8eHz,
product as a nixture of -R aS#-SCHpHpB6k(1Hed (3@7%1'?‘-? bz, 6a-CHy, 3.87 and 3.97

1, 574, 906 | - (2H, two singlets, T 1.r. ([err]): 1800,
1750, 1700 [err] NNmr. ([err]): 3.10 (1H o@l, J=17 % ;:'[e,rr]-CH); 3.50 (2H,
br.d., J=8 Hz, 3CH[err]); 3. 62 (IH dd J:f17 Hz - J"=Hz, 6a-CH)" 3.87 and
3.97 (2H, two-singlets, 5 SCH,Ph

5 R and S sul phoxi des); 4-1§§m §'§Ll ﬁ&:deé 486118, d?’zu J_@Hzléd‘ﬁ-l-cm—ﬁ 526 (H,H,
brs., 3-OH); 5.33 (2H, s, 3 R, 00,CHPR); 3.8 1H,5, G=).5 HZ, #3CHYr |

(IC]—I s, [err] and 10 7486(10H s,@zcﬁ(z(‘ﬁ:ﬂl 94; MeOH). .

10 Antibacterial Activity in Vi tro ([err]/rrb) St aphyl 0coccus: aureus ‘xford

62 St aphyl ococcus aureus Russell S : 62 [ err]-Lact amase

| nhibition'Terr] (pg/m) 15 . SRR Eschmﬁm’h) a coli JT4 -

0.0715 Kl ebsiel | a aerogene Y - 0.8 St aphyl ococcus 1
aureus Russel | 16 e FJ"*” (ngﬂ’slgﬁagﬁvnas aerugi nosa A. . 10
0.6 Citrobacter nanti Antibacterial Activity in Vitro (ug/ml) 0.26 20

EXAMPLE 3 Staphylococcus aureus (;‘ ford 20 Met hy| - 36272 - (-
methyl - 1,2,3,4 - te _ngtgljns“g’? lbl:%j el i dene - 7 - ox0%%. 4 - oxa - |
azabi cycl o[ 3, 2, @k hept ane - gcheritlitd e To met hyI cl avul angpe (213 ng) 15
in di chl or omet hane (10 m): Iafbbs:end)ﬁrmsﬁm ~-added "bor on tr|OBuor| de
etherate (5 drops) foIIowe yIQCOCC"W Russel 2 3,4 - "25 tetPdfol - 5 -
thiol (120 ng). The react] ','ﬂ%g\;u 5az; rred for 2 hours gg¢ing which
period the tenperature was gra 1Ty al l owed to reach -10C. -The.sol ut.i.on

was washed ,wit h28queous sodi um bi car bonat eEKAMPLEcﬁw 30/ 3x 10 m ). The 2_0
organi ¢ phase was dri Mft%dfrﬂé €l E‘%“{%‘ﬁl ] é/ b‘&t"ihl?‘??e“" T-o0x0- = .
Chr omat ogr aphy of the 30 8’faud PETY §P8ed hecart o’fyl € conpound
(approxi mately 40%yield). ®. 30 I.r. ([err]):. 1;800 1750 162G cm 1.
Nmr ([err]): 3.04 (IH, NV t‘zC{PEr-r]-Cl-i); 3,50 0\H, "—'7‘Nz

J'=2.5 Hz, 6a-CH); 3.73 (3H, rr]); 3—88 (3H, er )3 ;
J=8 Hz, [err]); 4.92 (I18Zbr-Y, =CHCH2); 5.0 . s',' 35 éHs
3-CH); [err] (1H, d, J 2.5 Hz,co'scg—i) R 'cozcu3 . 35

: To methyl clavulanate 213 mg) in dlchloromethane ( 10 ml) at —20°C was :
25 added boron trifluoride etherate (5 drops) followed by.l - methyl - 1,2,3,4 - 25
tetrazol - 5 - thiol (120 mg). The reaction mixture was stirred for 2 hours durmg
which period the temperature was gradually allowed to reach —10°C. The solution
was washed with aqueous sodium bicarbonate solution (3%, 3x 10 ml). The organic
phase was dried and the solvent removed by évaporation. Chromatography of the
30 crude material yielded the t1t1e compound {approximately 40"/ y:eld) 30

Lr. (CHCL,): 1800, 1750, 1690 cm™",
N.m.r (CDCly): 3.04 (1H, d, J=17 Hz, 68-CH); 3.50 (1H, dd, J=17 Hz, J'—25
Hz, 6a-CH); 3.73 (3H, s, CO,CH,); 3.88 (3H, s, N—CH,); 3.97 (2H, d,
: J=8 Hz, =CH—CH,); 4.92 (IH, br. t, <CH—CH,); 5.00 (IH, br. s,
35 . 3-CH); 5.726 (1H, d, J=2.5 Hz, 5-CH). 35
: [2]3'=+13° (c=1.34, MeOH). '

The approxnmate B-lactamase inhibition Ig, values in ug/ml for the title
compound were as follows

Eschertchta coli JT4 ' : 0.02
40 Klebsiella aerogenes E70 S »1.0 40
Staphylococcus atireus Russell L 0.21 :
~ Proteus mirabilis C889 ' 0.56
- Pseudomonas aeruginosa A P -0.035 -
"Pseudomonas dalgleish T . 1008

45 N " Enterobacter P99 o . : - 0.01 SR 45



[err] (c=1.34, MeOH); The approximate [err]-lactamase inhibition [err]
values in [err] for the title conpound were as follows:. Escherichia coli

JT4 o 0.02 40 Kl ebsi el | a aerogenes E70
>1.0 40 Staphylococcus aureus Russell - 0.21
Proteus mrabilis C889 0. 56 Pseudononas aer ugi nosa
AN 0. 035 Pseudonbnas- dal gl e| sh .
0y P8 45 Ent er obact er P99 - - 0.01

8 - 1,574,906 - 8 EXAMPLE
4 Methyl' 3-  (2- benzyl thi oetsrwmﬁdene) __7- _-0x0-_ _4- oxa-g31 - :
azabi cycl o[ 3, 2, 0] hept ane- - i paxyl ate 5. . Met hyl™ cl avul anate (I
g) was rdet:ﬁﬂolyed @n cl{esizmm}ﬁyﬁa&.e Lch or bgle- (5& Mxa ang. 5. cool ed to -30C

Borontri fl uoride et taesbidyelo[32D]ltpaps) 2wasrtadyiad f ol | owed by ben.zzyl nmer capt an
(620 ng) in rret'pyl ene chI oride (10 m). The rixture was stirred at -300C to
-10 for 2 hours' d with 3% sodl"h{;n bi ar bonate solution (-3x50 m),

dri ed over sﬁ phate and tke—g e %%'fgﬁ?ﬁ’"‘at ed to yield a 10
yel l ow oi | . ogr aphy provi degi the t)

e conpound as a light yellow
oil (219:°10 ny;. -20% T ([errP 1800, - 1750, 1690 [err]; N.mr.

([err]) 293(||ep2¢143J 17. [err] CH)¢02$H@5(2H d, J 8Hz =CH CH2) ;

s Ph)cooéa?‘gy fﬁ%g‘g‘%ﬁg}g Sd‘s Eégi’ggl“ ,E‘%%éh Eﬁw m” CHZ °5.05 1.5

(I'H, br. be%zyl%re et 1en strﬂd S, [err])

[er r] (cag1-3e€li) OF)for Theursppk mhmw@ % 1s0d lurthmmma;e swlutiunbl tion [erT]
T € i p T, gw%
Es Clﬁlgfl% fgr ff%grﬁp %rggll ed e compoundéas? ﬂt?qglfo_)[%o (21%0 10 20
Kl ebsi el T"a aer ogenes E70 . +0. 28.-St aphyl 0COCCUS aur eus
Rissel | K (cHe lswggg‘;gg% ORI e ey,
0.52 Pseu g » : 25
J=17 Hz, ¥'=2.5 Hz, 6a- :
Pssudononas CE%{{%;@I&) 4 (3H,'s, CO,CH.); 467731}1 br. t, Jz—8 ﬁz, Héaibftﬂ,,sos 15 25

Ent er obact er (R3%r. s, 3-CH); 5.67 (1H, d, J—25Hz,5CH).7296 (51, sBSClEXANPLE 5 NEt hyI 3 -
(2 - benzy{PBlﬁ‘*[?yﬁi ts=t. ﬁ?ﬁlMﬁé‘rﬁ)e) - 7he0x0 e Mg ssoxas L

azabi CyC| ﬁh%ﬁgghﬁf tw ta e 1319@{78{)*%"@&% nﬁpgml Wﬁﬁéltltﬁ (230 | 3‘0

azab| cycl o[ 3,2, 0] he tane - 2 -carboxyl ate I\/Ethyl : (2 - L

béhzyl t hi oet ‘sz hJT47E7 ox0 - 4 - oxa - [ 20

azabi cycl ol 3, * "é: Rassell Car boxyl dt e (95 6@3 vvas d| ssol ved indry

met hyl ene B?rahlcmmaﬁbﬂs C§s9rr1) and treated -wit hoai chI or oper benzoic acid (78

at 0oC. Tifgeudomonas aeruginosa A
; . Pseudomonas dalgleish . o . 003 25

Enterobacter P99 = . ' . 0. 34

: EXAMPLE 5 ‘ I
Methyl 3- (2- benzylsulphmethylldene) - 7- ox0-: 4 < oxa < 1=
azabxcyclo[?; 2,0lheptane - 2 - carboxylate and methy] 3. (2 <L _
S .30 - benzylsulphonylethyhdene) -oxo-4-oxa-1-. - " U .0 30.
- azablcyclo[3 20]heptane - 2"- carboxylate LT T :

7 CHaSCHaPh v . " 1Oy - CHaSCHpPh - - - 7. "

@) i

CO,CH;3 CO2CH3
: CH2SCH2Ph
+ 0
¢)
C02CH3 (Y
Methyl. 3 - @2 - benzylthloethyhdene) -.- 7:5..0%0 - 4 - oxa- 1I- 35
35 - azabicyclo[3,2,0lheptane - 2 - carboxylate (95 mg). was dlssolved in dry'methylene a

chloride (5 ml) and treated ‘with m-chloroperbenzoic acid (78 mg) at 0°C. The



9 1,574, 906 9 solution stirred at
O0C for half an hour and washed w th 3% SOdI um bi carbonate solution (3x S

m). The _pe3| um sul phate and the sol vent
evaporated to yield after chronmatogr ap e Ene o i rst eluted product net hyl
3 - (2 - benzylsulphonylethylidene - 7 - -ox0 - 4 -oxa -1 -5

azabi cycl o[ 3, 2, 0] heptane - 2 - carbogxylate -(b) -as a colourless oil (28 ny;
279 . 5 1.r. ([err]) 1805, 1755; re]l. Nmr. ([err]): 302(IH d,
J=17 Hz, [err]- ; 3.50 (IHl dd, J—_ Hz, 157758060 HZ, [errF]- CH) 3.65 (2H,9

d, J=8 Hz, so our an washed-wn 3 : 'ql.tfal't{j’ tg -

=CH: na

t, JHz[err]) 514 O}g‘l &thZS
e

&%éf d,- > Th o‘gﬁﬁc pgag e-was dried o nesit%.
Hz, 5-CH); 7.378 ( 5"30] vent dto yield after chromatography agég%g

The appr oxi mat €xerr} -} a@ antteezyisniphdyytethylidener Fl7val Wes 4 nd [ eroda f-orl (-b

were as foll ows® Es Cmblpx,qlgliy Plhentang A2 - carboxylate (b) as a colourless 011 (28 mg; ?&’%)0076 5

15 Kl ebsi el{.a / _ 2012
12 lc’)g £51755/ Q695 cm~.
15 St aphyl ococcus aurelN; fkﬁ 3.02 (1H, d 3_171-1 -CH), ;Osd)(lnPdd)ygna{mLabl lis.
C889 ' Hz 6a-CH); 365 Rk m%msa, $ACO,CH,); 4.13
0. 025 Pseudono @IS dal gl ei ag'% S, CHzPh)’““(lH "f t, J=Hz, =CH 16@7*5 2@»3 -CH:

Ent er obact e [a]2'=+8, %H(cfl 11;2 &E&iﬁ'cm +7.378 (P51 SH 20

The second product (a) t3 be el uted fromthe col um was coI l'ect ed as a

colourless oil ' | ('meI(BIpSI)oxmtB&Oﬁ}lacmm inHiBition [serval]zesrin mglml fér] @) wre 8. 00
(1H, d, J=17 Hz, [er€°]°"(§R) 3241 (2H, d, J=8 Hz, 25 S .=CH[err])
. 3.49 (I1H, dd, J=17 Hz, Fsadrichiadgn yfe-CH ;. 3.75 (3H; s, <0.00785 [errl);

3.90 (2H, [eri}); 4.78 (I|Kibbsiblla.derogeheSENz, =CH CH2); 5.18 (1042 br.s, 3-CH);15
5.73 (IH d, J=2.5 Hz, 5-¢ hleF'O usgell [err]). [err] =0 Q@=0. 78; MeOH).
The appr oxi mat e [err]-Iac %ﬁﬁ Jsc?R [err] values in [ grs] for (a)
were as 30 follows: - Pseudomonas dalglelsh 0.0076

30 Escherichia2@oli JT4" Enterobacter P99 0. 05 Kl db@ll56| | a 20
aer ogenes E70 | gcoccus .aure ssel |

0.12 Proteus mir abi | 'l%g%cond product (a) to ge elute%pfh (}/m the ¢ 11316wg«:ysc:o']llect:el:\}l asa -

Psuedononas aeruglnosa 0 10 : 35

Pseudononas.:dal gl ei sh Lt. (CHCla) 1800 1755 1690 cm" 03 Ent er obact er P99

0.076 EXAVPLE 6_Sodi umN-mg. 4CDgE)3 é’t eﬁ.ﬁ)ﬂ -(2Hy 3-75"(%%’ 4 -

oxa - | 4. % S 350 : 1 2
: ' S - COCH 90-( —CH—CH),SIS

car boxyl at.e: - . (iH, br% g . d 225 %eﬂcm 11826 eSH\), CHgr) - 7

- 0X0 - 47z=oxa - 1 - azﬁ’eﬂotyu%OGPSMBOH} hept ane - 2 - car boxyl ate (95.7 np)

hydr ol d N 5 ti.l:
\(I:Vg?rpl )et eo g?og;ts Bg?@pﬁ (ai'fpmﬁ'gpbe p ‘“‘ét(tt)ws‘té?t}t nﬁah“%/ ?t’)()“ e e(f%hwdretahe 30

sodlumsalt as -an anor phous solid after ' 45tr|turat|on wth ether (32
ng; 31%. 1.r. (KBr): 1785-90’13!88@ CPIEIIT“] (D20) 3 05:. (I(H)5 d J=17 Hz,
[err]-CH); 3 15 (2H d, ‘]# ydcoccusaureus ussell C C _012
. Proteus mirabilis C889 _ o ... 056
5 Psuedomonas aeruginosa A : 010 - 35
Pseudomonas dalgleish . L - 0.03 _
* Enterobacter P99 : Coo _«0.076: -
: EXAMPLE 6 C
- Sodium 3 - (2 - benzylthioethylidene) - 7 - oxo--'4- oxa- 1-
40 o B azabicyclo[3,2,0lheptane - 2 - Carlgpxylat_e L T 40
Lo " | o
! \0>=/CH28CH2Ph o LO,  CHaSCHyPh
' CI:02CH3 . _Cl:OzNa

Methyl 3 - (2 - benzylthioethylidene) - 7 - oxo - 4 - oxa - 1 -
, azabicyclo{3,2,0lheptane - 2 - carboxylate (95.7 mg) was hydrolysed using N
' NaOH at pH 9.5 (pH stat) until hydrolysis was complete. Chromatography (n-
45 ButOH/EtOH/H,0, 4/1/1) yielded the sodium salt as an amorphous solid after 45
trituration with ether (32 mg; 31%).

Lr. (KBr): 1785, 1685 cm™ '
-N.m.r. (D,0): 3 05 (1H, d, J=17 Hz, 68-CH); 3.15 (2H d, J=8 Hz, —CH——CH,),



1,574, 906 10 3.60 (1H, dd, J=17 Hz,
J'=2.5 Hz, 6 -CH); 3.80 (2H, s, [err]); 4.78 (=CH[err] proton partially
obscured by [err] peak): 4.93 (1H, br, s, 3-CHd ;. 5 70 (IH d -J=2 5 Hz,

- 5-CH);

7.388 (5H, s, [err]). [err] (c=0.47, I\/EO—I) 5 The

approximate [err]-lactamase inhibition [err] values in [err]/m for t he

/\ title 5 conpound were as follows: Escherichia.coil JT4 .
10 Kl ebsiella aerogenes E70 :

reus Russell o <0. 0076 10 ' Proteus mrabilis

o cuder

- S 157flp996m--...-. . - 10 Poo.

aer ugi nosa-A 360 (lH dd, J=17 Hz, J'=2.5 Hz, GasCHY, 0 @ﬁ{ldoﬁﬂﬂ%tﬂ ‘Hla?gl ei sh
0. 03 Enterob_' .
Met hyl '

nas

LI~ = - g

proton partially. obscured by D;O: peak), 493 ( 1H, br, LF 0 EXAMPLE 7 15

B e R S CHER. 0 ke 1 -

2,19 50 _

15. azabi cycI] o['3,2, glhepl ane - 2 - carboxyl.ate ‘Neth I' cI avul anate ( Ig) was
di §sol ved The deroxmath -lactamatic cinhibitionl dso( BIepiy. pafm ebhectitly o - :
BorontrF?fl“lP(b‘Pl'&’é"ee"tslf%‘ ‘e. (15 drops; 048''nl) was. ‘added. at -SOOC 20

fol | oned by. aEsgﬁ}L,%dgyanﬁ t hi aphenot. {550 ng)i nomet: hyI ene dichloride (10

m). The: 20 Kebsielld gervgafies B0 1 ed at --30 Cto-[@rB] for t-wo hours: and

washed with S%Ié!nldqo wir Bte' “s' olution (3 The org;anl ¢ phase

wald dried ov seu %W hate and the sol ve 6evaporat ed to yield an

oi I whi ch af t pude ) gy;ap y: gave thetitle campound as a colourless oil

(298 nm; 20%Ent&5bacterP99 1.r. [err]) 1800, 1794®, 1695 Terr}. -,

25Nmr ([err]): 276(IH [err]:CH); .3.38 (I H, dd, J=1.7 Hz,
17 IE))[ler3r] gi_D thlg’pléﬁ 1 %ﬁ@ 378- l"&o -[e“r])o:xa3 614 (3H, 1%, [e”])

0 (l 8 ardbicyél bt,an -91 o@ﬂ:blxylahé 3-CH); 5.60 ( 1H,

d J=2.5 Hz 5-CH);. 7.328(5H, br. ~SPh) . Jerr] (c=1.16; MeOH).

30 The appr oxi maté' gerr]a_,lﬁgt amase i ‘nhi bi: r@n [g,r,%slphval ues in [err] for t he

title conpound ForT ows: E scherif nl‘r i :

- 0.01 Klebsiell g enes E70. 2N __j . 1.1.35
St aphyl ococc®8 aurelis ‘Russel |~ =97 Y004
Proteus nirabilis C88gcHa - B °°2C"'3 “'1. 72" Pseudonpnas

.aeruglnosa

- | 3.- (2 - thio -
5. ety aag{ﬁg i S 0B Bofay' 2 (2 !

. azmbi cy§

~ clavul amaxt&re@s&g'r odrsyandwashed witle3% seditmor i de (100 nl) and
treat ed
sol uti
11. of 5 met oxyth| adi azo
(13 ) vvaé a(ﬂ d)ﬂ
stirred atN Cl
‘previ ous exan;ﬁqebr

30

5

Bﬁ bﬁlllﬁ)phen%l (-SS(EﬂE ﬁiﬁyihﬂlb& dxchlorlde (10ml). The - 402Benzyl|

T L B PN R e iy = 00 5

ave the- title. compound -as. a colourless -ofl: (298 mg; -20%).

react? o was
ri bed for the

azs*ﬂ

, Y”\%&l“ﬁ%l@él&%&%‘a& c#%i

128 Hz, =<CH—CH,); 497 (lH T, 5, 3= CH) 5.60,(1
Hz, 5-CH); 7.325(SH, br. s, SPh). A

* [al3P=+2° (c=1. 16 MeOH) L 30
The approxlmate p—lactamase ml'ubltlon Iso values in pg/ml for the title
compound were as follows
-Escherichia coli; JT4 _ 0.01
Klebsiella aerogenes E70 . L1 p
Staphylococcus aureus Russell 0.04 - 35
Proteus mirabilis C889 1.72
Pseudomonas aerugmosa A 0.08..:
-7 EXAMPLES . L -
Benzyl 3 - (2 -‘thio - 5 methoxythiadiazolylethylidene) - 7 - - ox0 - 4 -oxa -1 -
azablcyclo [3,2 Olheptane -2 - carboxylate S 40
_...___.-_'.l- o s CHon . T . 0 '0__"' . Cst*S/‘\OCHB |

€0aCHaPR L Gopcrpen’

Benzyl clavulanate (2.89 g) was dissolved in dry methylene dichloride ( 100 ml) E
and treated with boron trlfluonde etherate (50 drops; 0.6 ml) at —30°C. A'solution

013 St aphyf ococcus

< thioll (1,48 g) ln nethylene dlchlorlde



title product was collected as a colourless o0il (625 ng; 15%. 5 5

l.r. ([err]): 1800, 1750, 1695 [err] Nmr. ([err]): 2.92 (IH d, J=17 Hz,
[err]-CH);_3.40 (I1H, dd, J1=17 Hz 1 =2 =CH).. 3.76 (2H, d J=8 Hz,
[err]); 4.03 (3H s, [err]); 5.02 (2H, B and 3-CH); 517(2H S,
[err]); 5.69°(IH d, J=2.5 Hz, 5-CH); 7358 Terr]). -- (

10 10 [err] (c=0.92; IVEO—I) EXAMPLE G Mthyl 3 - [2 -
t hi o( et hoxycar bonyl net hyl )et hyd i denel” - 7 - oxo - 4:%
azabi cycl o[ 3,2,0] heptane - 2 - car boxyl ate' 15 157490'6""'

was prepared from
' glerha na,d:leldo (éfhml) was
€

oxa - 1 -
The title conpound

described in Exanple 7

equi val ent amount of et g Th
t hi o( et hoxycar bDn—yI met hyge %’E’&Mbt‘ tBllected /as a- colgﬁﬂess glli_:_- }ﬁ‘i‘g 15 6xa ¢

azabi cycl o[ 3, 2, 0] hept ane - - car box Iate 20 The title L
conmpound was prepar Sed fro HS di le |J$ 25
using N NaGH at _pH 9-9.5 | %%ﬁiéﬁéﬁid‘e 1‘%%1@2 e
consured. Chromat ogr aphy vyi el (imlb Teadd-CHRS. lamzmrﬁpcolmqmﬁe 69 H,d,

after 25 trituration wit ith,SCH),7358 (5H, s, CO,CH,Ph). 10
25 EXAMPLE 11 Benzlfl 3 {“223_+§°hﬁ°_%?3nw3(3@hyl idene - 7- oxo - 4- oxa- |

- azabicycl o[ 3, 2, 0lheptane - 2 - carboxyl at e gxAMPLE 9 ‘Benzyl clavul anate

(3.18 g) was di ssol ved IMiethy'rBt-h[)Zl-ethla(etﬁbkynarhdﬁyh%mbtﬁﬂ)ddiy)ldaﬂﬂ 7 3®xe¢ 0dl edkat-0f -
-30 C. A isqlution of ethyl mercapt arﬁzeblcvelow)ﬂhqwtmtﬁw@ﬂ@xnleor| de (5 m)

was added, followed by boron tl_ll’l fluori dei etherate (20Hdrops) The sol ution

was stirred at -20C to -10C f o} .5 ipgy s, washed w Iu ~SOAENLID, CoHg
bi carbonate solution (x 3) t xtr act _dried oger I vapor ation of
C0
20,

t he solvent and 35 c,hr yaphy yiel.ded th rrpound (804 ng)
as a colourless oil; ' (é err]) 1800, 1 1695 err], o
([err] -1.22 (3H, t - 6Hz [erFP? H32, 40 (2H,; q,.J 6Hz 5(IH d J :
17z, [err]-CH), 542 (I'H Tge ‘lltlzu%mp(}und%vzg pr"' e

' fro na a_process. 1
1,574, 906 analogous to that described in Examgle % e%‘ghl‘igheéle’e’l&as ggpl ed
8Hz, [err]), 4.60 (1H, by ad cotiralcnt hiourDid cthyl Emearidietator s, 3G |
(2H, s, CCRCHRPh),- 5.73 (1H, d, '3 2.5 Hz,- 5%% tﬁzﬁg (5H, - [err]) [err]

e

(c=0.88; MeQH); Mw. ,('\/%ééim'ﬁl%ec%r QHBE&B& FH im thyhdé@ﬁ iQ%ZJ%( ERL1) -
333. 103469 (cal c. )20 . 2 ept -2 - carboxylate X

et hyl sul phi nyl et.hyl i dene) - 7 - oxo - 4- oxa- I
azabi cycl o[ 3, 2, 0] heptane - 2 - -c&\r boczyl Late C&%z"l’s '-~l o Bea;st zcogczsz

et hyl t hi oet byl i dene) - 7 -
azabi cycl o[ 3, 2, 0] hept ane " = -h oxyl ar.e Z 704. L Ssol ved in

nmet hyl ene chl orlde (40 m? and-tfeated with m: @Al or opgr benzoic acid (370
ng). The solution was stirred atCOQGI-Ia‘or 1.0 hour and wasPad with a dilute
bi carbonate sol ution (x2).

The title compound was prepared from the corresponding methyl ester by
hydrolysis using N NaOH at pH 9—9.5 (pH stat) until one equivalent of base was
consumed. Chromatography yxelded the sodium salt as an'amorphous solid after

25 trituration with éther. 2

“ .~ EXAMPLE 11 . .- ;
B_enzyl (2 -. thioethyl)ethylidene - 7 - oxo- 4- oxa- 1-
' ' azablcycloB 2 0]heptane - 2. - carboxylate .

TN cuon B W CHaSCoHg

. ] o E .10
e :

30 ' Benzyl clavulanate (3.18 g) was' dlssolved i methylene chloride (100 ml)-and 3(
cooled to —30°C.: A solution of ethyl mercaptan (1.0 ml) in-methylene chloride (5
mi) was added, followed by boron trifluoride etherate (20 drops). The solution was
stirred at —20°C to, ~10°C for 2.5 hours, washed with dilute sodium bicarbonate
: solution (x3) and the extract dried over MgSO,. Evaporation of the solvent and ‘
35 chromatography yielded the title compound (804 mg) asa eolourless 011 3

Lr. (CHCL) 1800, 1750, 1695 cm™'; _
N DA 22 GH b T obtz: —CH,CH,), 240 (2H, q, J 84z,
—CH,_CE), 295.(1H, d. J 17Hz, 6p-éf7) 345 (1H, &, 71771z, 17 2.5



The extract was dried over MgJSO4 and evaporated. Chronatography over silica

gel 15 yielded the title product as a mxture of R and S sul phoxi des
(2954713) 15 Lr. {(CHCl ) 1805 1750 1695 [err]: N.myr._ ([err])

.18 (3H, t, J 6Hz, [err]), 2.46 (2H, q, J 6Hz, [err]-CH), 2.90 (1H, d, J
7Hz., [err]-CH), 3.40 (1H, d, J 17Hz, J' 2.5 Hz, [err]-CH), 3.34 (2H d,J
20 - :

Mob 4.53 (1H t, J 7Hz, [err]), 5.03 (3H br, s, 3-CH and CCRCH2Ph) - 5.72

dH d, J 2. 5Hz, SCH) 73957@%15 s, [err]) M w. (rrass splectrorretry) 349.

for a perrod of 1.5 hour

T:)V—\IVI—’Ll: 1325 18 ferr Fry | oet hyl i denel
' “‘oxo Hz, 5‘1'C Bxd ‘7 H d 2’5 3H2, 26 ; '-3-,6-@( Bk, - 2 - carboxylate
AIIyI clavEg HOL bk Jih ne’%hl oride (20 m) and
tr eat ed[ gn n@ms@t mt)m,n I%M gﬁ"}tr@}mrypqr Qﬂsﬂi@ isf | uori des~

5 di et B33 108 @r(acma), 3355103459 (calc.). drops) The sol ut'i on was Stirred at -20 to -10C
reacti on was-‘quenched with-dilute sodi um

hydrgg,r,zgle 50l ldjLOlgt@[ngﬁlhlﬁet lﬂéi? extr V\@sheoq wi t;h_ water and dried over
[err]. . .Evapor ati:orazatficyclos, 20 -@ndc: ylaira chr omat ogr aphy isol ated the

Ctitle conmpound (22 ng) as a-colourless oil;g 1. ([err]) 3450-3550, 1805,

20 1.28. (3H, t, 3.42 .
\(][irﬂr—l]z) Terr]- ( 3.36 (%C%F{S]%Hz @

30

35

1750, 1695 [err]; 35 _ Nmr. ([err])j 2. 62 (2H t, J 6Hz, [err]),CH
3 00 (IH d,HJ 1¢HzSCaﬁerr] 35C|3I) 3CHSCLRY, d, J 8Hz, —CH-CHZS), 3.44

(I'H, dd, 2..5Hz, 6a-- o (2-H-, t';,.J_.6Hz,,'CI—I-CHZG—I) 4.62
(2H d err]) 4—GB>(IH'
30 [err]), 5.

~8Hz, = CH CH2S), 5.02.
err] C°2CHzCsH5 , : COZCH2C6H5 1 574, 906.

\lf\
I
3

'J 2. 5Hz, 5-CH). 5.

13 EXAI\ﬁDLE yl
10 10 1 -
et hoa&xs. yf’iﬂf‘bié%lﬁi ks gxa - 1015
' aza c iﬁr@ ReRl ARE Ar loro gl) was %%%mé;ll'}hesoﬁ%gzw clavul anate (1.9

aw@ SGtr ataQégqrfmb& )e ba‘?'ﬂm“ e sol d’:‘;my)ll 5-in nmethyl ene
chlo matoge ever§idqalg etherate(02rr1)
3 was arcf%éddt oéi“%ost?t'% re.df ?gggéﬁ?ﬁ'.. tﬁ:;g gOC for :2:0%hours. The
react i dum. (mncl ueoschmo l/b9_15|ema1 3% solution of- sodi.um bi’ carbonate. The-organic
ext ractNWané . q I‘{ i & B —sE It Hﬁﬂﬂtodlbrﬁﬂzhi oride sol ution, and
then 10 S sfETgt : -'17§§eﬁpp¢f0da€9 Bsd g} Hemd' i sol ated as’a”
colourless ol l, a_.te-r.'- chromat ography over silica gel {eluting.ethyl
acet at e/ cycl ohexane) ; I err]) 1800, '1735- 1750, ‘1695 cnil;. N.my.

(2H, 's, SCH2CeREt, 3. 10 (IH d,

err]), 3.55 (FH-d,.J 15
17Hz, J' 2aBa(l1 etr.f]n-l H-4CH§;) §.0343H br. &, F-der anfl 00, PHY. 83 (IH v J8Hz,
15 [err])57% (1 glerg z, 3-CR) 7.39. GH, 6260.GH.PherMMW, (mBss76 *( 1H, d J 2Hz
5-CH), 7.4 rgﬂet 49 err]) EXAMPLE. 15 Met hoxyrret hyl . 3- (2 -
t hi oet hy] )et hyI i dene- 7- o0xo0- 4- .0xa- '

azab mx{/”&fhép 0]@3%;&”6 Expg{gaatgyﬁgsnegﬁgaﬁfé%omeﬂxﬁ h rret hylzéne r:hl oride (25

H CHon _ H Cst/\/OH
' o | i
N —_—
o .. Y

Allyl clavulanate (500 mg) was dissolved in methylene ch]onde (20 ml) and
. treated with 2-mercaptoethanol (0.25 ml) and boron trifluoride diethyletherate (25
drops). The ‘solution was stirred at —20° to —10°C for a period of 1.5 hours. The 30
reaction was quenched. with dilute sodium hydroxide solution and the organic R
extract washed with water and: dried over MgSO,. Evaporation of the solvent and
column chromatography 1solated the tltle compound (22 mg) -as a colourless oil;

- Lr. (CHCI;) 3450—3550, 1805, 1750, 1695 cm"; |
Nomit. (CBCL,) 2.62 (2H, 1, J 6Hz, §—CH,—CH,), 3.00 (IH, d, J 17Hz, 6- - 35
'CH), 3.17(2H, d, J 8Hiz, <CH—CH,S), 3.44 (1, dd, J 17Kz, J 2.5Hz. 6
CH), 3.64 (2H, t, ] 6Hz, CH,—CH,0H), 4.62 (2H, d, J 6Hz, CO,CH,), 4.68
© (IH; t.J 8Hz, =CH—CH,S), 507 (IH, br.s, 3-CH), 5.30 (OH, m, =CH,),
563 (m d, J 2.5Hz, 5:CH), 5.7—6.1.(1H, 'm, CH,—CH~CH,).



and cooled to [err]. Ethyl mercaptan (0.5 m) was added, followed by boron
trifluoride etherate (0.2 m). The solution was stirred at [err] to -10C

for 2.0 25. hours, washed with dilute SOdI um bi carbonate sol ution (x2),
and brine x2), and the 25 extract dr R owetFerr] . Evaporation of the

sol vent and chromat ography yi el ded the title corrpound (101 nys) as a
colourless oil; Nmr. ([err]) 1.37, {3H, t, J.7Hz, [err]), 2.60-(2H, q, J
THz, [err]),~3.13 (1H, d, J 17Hz, [err] CH) 3.41 (2H d, J 8Hz, 30

[err]), 3.65 (1H, dd, J 17Hz, J' 2.5Hz, 6a-CH), 3.4, 30 (3H,

s, -OCH3), 4.94 (1H, t, J 8Hz, =CHCH2), 5.2%.504%9 br, s 3-CHf) 585 (14 13
d, J 2.5Hz, 5-CH), 5.48 (2H q, J 4Hz; [errguampMetihoxynet hyl cl avul anate
may be prepared by theBeescsion- of - smdtyumatyamwhanmmhyudm {:hl-@mmét-hgxla

met hyl ether in=dimet hyl for mami dell -aablcyclolﬂ@heptane’* é_a_rboxylate :

EXAMPLE 16 CH,OH 35 Methyl 3ep,sch CO,Et

t hi oet hyl ) et hyli dene - 7 - oxt)o- - oxa -1 azabicyqgl g[ 3 22 ftept ane - 2 -
- carboxylate Methyl clavul ' -(T;O ) vva.s_cu.ssol _ﬁ%t hyl-ene -
chloride, and et hyl 14 N- ~N R 1,574, 906

14 mercaptan (0.9 nl) addeod foI | owe«:bzkrylzdgeg on trPfl uor| de ebgmrzagr«g (1.0

m). The sol ution_was stl e eng .
wi t h sodi um bi car Bonat }g? § {gﬁgyﬂt ?Emema mac orgggﬁ; erg%a&%% >
brine. Evaporation of duamn s61 ﬁarratmgraa 9°C fdirhEO Ihbttrk é[‘he
conpound (78 ngs) as arqabtaarwaglduendlaed with a\33G sol toerqf

[err]; gxtract was l\v:iash(gd with’ b1c:(1itl>‘onate so ;Z% % lgss%ﬂ él;{%-' 10
t, J 7Hz, [err]) 19274 ﬁlgiﬂpv:gmg s:h tm etQ lo x

[err]- CH) 3.30 (2H, I(EI: 7[50 dd, J 17Hz, J' 2.
[err]-CH),! 3.86 (3H, s [ by éG ) g@%&;ﬂc r 5&13({015 3'510
3-CH), 5.77 (IH, 10 X (CD)ér’mIrz,33 B Jé}ila_]gg—sézi),sss (1;’1’ d,J

10 EXAMPLE 17 Sodkum - (2H, iqd£ M8z, -CH,CH5), 4.83(0H, t, 4 8Hz, 15
oxa- 1 - azabicycl o[ 3, 2 0] ﬁélzLSZSLIPIGa,r ﬁ}%%é?ﬂw, CO,CH,Ph), ST THred, Myl
ester (70 ngs) was di ssol ved2 7n & By aH ot Gl m ). and water-. 15.(30

m ). Hydrolysis of the thioether usi ng. N Naéij\mpugqslstant pH (9. 0) provi ded
the sodium.salt in good/leyhoehdet(:ﬂomgs ; fRicethyl)éthiBidne <1785, ox0693 { exxe}-; 1 -
N-mr. (D20) 1.080(3H, t, J. 7Hz), [&e l]c;clolizzgter(tm 3; cayb ch SCH2CHR) 20
2.90 (1 H, d, J 17Hz, [err] .CH) & 314 2HdJ7Hz cr+crt2 3.40(1°H dd, 20
J 17Hz), J' 2.5 Hz, [err] ~J7HZ, £ : "'? 2("5:H s, 3-

20 CH), 5.58 (IH d, JZS%__S : EXAI\/PLE"IKAnt LylNie yl 3-7(2 -

t hi oet hyl)et'hylidene - 7 -00x0 - 4 - oxa - | -.az |cycl [3,2,0] heptane - 2

- carboxyl ate Anthryl methyl clavuicgeajecHgl. 3 g) was di ssob-y@dzd)a:nanet hyI ene
chloride, and the sol ution at -70C treated vmth et hyl ‘mercapt an

and boron trifluoride et sa}e (19, ‘?S‘nmrﬁ l&'@"ﬁ I"Eﬂ/\ed
to warmup to -30C with félﬁ“h )1
solution. The organic a8 rrsaor?ah 1thdxlut¥\§ﬂxu\‘tﬂﬁ WeE ut nl(maﬁa BlineARD), ahiditled 25
over [err]. Chronatogr mt dMIoatnﬂng(heEva@rﬁa of] the solzent andychtdmateguirhy yiclded
eyt

ngs); vmax ([err]): 1804h meg lglmngs) as a colourless oil;

N.m.r. (CDCl,) 137 (GH, t, J 7Hz S—CH, —CH) 260 (2H, q, J THz,
: S—CH,—CH,), 3.13 (1H, J 17Hz, 6‘-CH), 341 (2H, d, J 8Hz,
30 - =CH—CH,S), 3.65 (lH, dd J 17Hz, J' 2.5Hz, 6a-CH), 3.64, 30
(3H, s, —OCH,), 4.94 (1H, t, J 8Hz, =CH—CH,), 5.27 (IH, br. s,
3-CH), 5.85 (1H, d, J 2. 5Hz, 5-CH), 5.48 (2H, q, J4Hz, CO,CH,OCH,,)

[Methoxymethyl clavulanate may be prepared by the reaction of_ sodlum
clavulanate with chloromethyl methyl ether in dtmethylformamtdel

© 4TI e EXAMPLEN6 . ¢ ..o o038
Me'thyl\ 3. (2 - thtoethyl)ethyhdene - 7- 0x0 ',- 4 - oxa- 'Il-
: azabicyclo(3,2,0]heptane - 2 - carboxylate

H | o .
C L. 1_O( - CHaOH . 1Oy . fHaSCaHs
SO — H
CO,CH3 CO2CH3

‘Methyl clavulanate (30 g) was disso}ved m 'm'ethylene'.' '-ehlc_n"ide, and ethyl



nmr. (CDCl3), 1.13 (3H, t, J 7Hz), [err]), 2.
[err]), 2.95 (IH d, J 17Hz, [err]-CH), 3.10 (

. 3.40 (IH,_dd, J 17Hz, J' 2.5Hz, [err]-CH) 4.54 (1H t, J 7Hz, =CH CH?),
'35 5.05 (IH, s, 3-CH), 5.55 (IH, d, J 2.5 ‘5-CH), 6.16 (2H, s, -C2CH2),
7.2-8.5 (9H, m aryl). The starting material for the_precedi ng exanpl e may

=. be produced thus: Sodiumclavul anate (0.5 g) and 9- chl or onet hyl ant hr acene

@(10@ was stirred in 15 : 17574, 906

28 (2H, q, J 7Hz), S
2H, d, J7Hz, [err]), 35

15 di met hyl f or mam de overni ght at roomtenperature. After evaporation of
tipe sol vent, the resi due was,5714906n up in ethyl acetate andipater. The-

or ga R ErimudFiERnONR (1. nand evapor at ed,
Chro%é}ugl arﬂsheyhrt §Q¥@e§&§) ‘ﬁéﬁc{%&g&b ﬂ ;5 cg)noan(amye diow cryst al I i ne soI id,

5 bicarbonatesplittion] 200 e organiexexr &Y Ov ashl=¢4‘(#h bIl@@Eﬁ Ee](m of

N. rihg sol roq iel th%tltle ou (’@dn } ar o}l 17HZ err
53 35 ,,maﬁ(‘gﬁgr)f‘ﬂ%@ga@yﬁ% [ercrerym) 3. §8 (2H: d, J 7H52[ [e]rr]Cl)-D 4.62
(1K, t, Nmb(CDOR FDUH.4 aomzr.rs—@l, 1@&)2745(232 & Jrng J 2.5Hz, 5-CH),

614 (20 5 T U249 TR 98

=C 3.70 (1 J' 3
EXAVPLE 19_¢ CHa),484(lI(-I tJ7Hz,—CH—CH2),517(lH 53 cmiémhoxyﬁet hyl 3 - (2 -
10t hi onet hy! }161 HE,G2OR), - - OXO - - - "azabi cycl 019 3, 2, Q] hept ane

- 2 - carboxyl ate Net hoxyrret ¢l avuI anate (2 3 g) was di ssol ved in
met h)é 2ne . c Ior 50 h MPLE l'T‘he stirring .sol ution was cooled to
-30C*8 '('J'mbo (‘};@}E}{’ét fate (Qrobafibey 1 *Addeld” . Met hyl nercapt an
was bubbl ed, at a s ow rate through the soI ution for 10 hour, t he
t enmperature bekng hel d at -20C to -1OG| The sol ution was then stirred at
[err] for a fu er 0425C$1-Qurs Ni t r ogepogas (wasczu-igen bubbl ed t hrough the
sol ution- an@ tNhe ction se-bseq;ﬁ]pq hed with.a 3% sol ution of
sodi um 2Qy car bonat e.  The ani extract was washed with
bi car bonat e,:- bri. x2) and .20 dried sodi um sul phate. - The sol ution
was flltered an v apor.at ed. - Col um chron%taography over silica.gel [eluting
15et hyl aaaé areey&pstetofr)n(g@wa%)siolwdet teadhydisturah {loenirsidmaterd as 1& clear oil.
Yi el d301183 Hygsolysjs ofbe thjoethed Jsing 2D NaQH 10 cormtﬁﬁspHm p_i_cS'QEd[ err]; 25
N m the i 1t in sepdl Yiell (S0smesy vy (RBrhd785) 190¢m™y 17k, [err]-CH), 3.17
(2H d, Nm.rdD,G)¥os G, CH23)sciB-29f b it g, Pkl §€r,cli,), 2. 5 Hz, [err]-CH),
. 3.45 (3H, ssoelﬂaﬂ J)I7H4, 65-C. BH4(2H d,flﬂlﬂz—cﬁemﬂ]z)) 4(5(1HOd<£IH br.s 3-CH), 5.32

20 2H, m [errg}%Hz)S? 7%%9;7&@ 485 HM7H6—GH)—CPEXAWLEI 20- 30 20 Lithium 3-
(2- thio d " oxo- 4- oxa.-. .} : 30
azabi cycl o[ 3, 2, 0] hept ane ‘EXAMPLEArgboxyl ate The net hoxyrret hyl ester, (130
ngs) Amlsyldleﬁwblived(z n- thisethahstbiylidéner ar? ¢ 16xad )4 andxanvat Br (40 nls) and the
sol uti on subj ect eazatbefyﬂyla#mlygtage w2 tifFarorylate i um 35 hydr oxi de at a
const ant” pH of W for 30 mnutes. The vgl ume - of the solution was 35 reduced
to 5 . by evap\:;g/ona@mder reduced” preésur 8n ulhe. resi due thoroughly

H a

triturated. one (15 my. Th--.|| T e2ptoduct was filtered off
~and washe her.. Yield 98 1 (KBr) 1760 1690, 1610 [err]; 40
2N.mr. (D20) 1. 8‘2(()(#4 [err]) 86 (IH J 17Hz, [err]-zG:H) 3.03 (2H,
d, J 40 THz, [ert{p?.3. 38 (IH dd, e 17%20*@] 2_.l__5_..Hz., 6a-CH) 4.61 (IH t, J

Anthrylmethyl clavulanate (1 3 g) was dlssolved in methylene chlonde and the
solution at —70°C treated with ethyl ‘mercaptan '(0.2. ml) and boren trtﬂuonde'
etherate (20 drops). The reaction mixture was allowed to warm up to —30°C with
_ stirring and then quenched with sodium bicarbonate solution. The organic extract .
30 was washed with brine (x2) and dried over MgSO,, Chromatography 1solated the_ 30
product as a yellow 011 (207 mgs); R

vmax (CHCI,) 1800 1750 1695 cm"
n.m.r. (CDCly), 1. 13 (3H, ¢, J THz), S—CH ,CH,), 2.28 (2H, q, J THz), S—
~ CH —CH ), 2.95(1H, d J 17Hz, 68-CH), 3 10(2H, d, J THz, =CH—CH,), '
35 340 (1H, dd J- 17Hz, J' 2.5Hz, 6a-CH) 454 (1H, t, J 7Hz =CH—CH,), 25
5.05 (1H, s, 3. CH),’5.55 (lH d J 2, 5Hz 5- CH), 6.16 (2H s, —CO,CHz) :
7.2—8.5 (9H m, aryl).

The startmg material for the preceding example may be produced thus:
* ‘Sodium clavulanate (0.5 g) and 9-chloromethylanthracene (1.0 g) was stirred in



7Hz, [err], 4.77 (IH s, 3-CH), 5.61 (IH, d, J 2.5Hz, 5-CH). 16
1,574, 906 16 EXAMPLE 21 Lithium  3-

(2- thioethyl)ethylidene - 7- 0X0z_-4s -

azabi cycl ol 3, 2, 0Olhept ane - 2- carboxyfﬁt@“ﬁ he net hoxymnet hyl

ester (70 nps) was dissol ved in tetrahydrof uia; ) 5 and water (30

m ) and the solution subjected to hydrolysis~#it:h N I|th|un1hydrOX|de at a
constant pH of 9 for 35 minutes. The solution was evaporated under reduced ))(
pressure and the residue thoroughry triturated with acetone (20 m).- The

solid product S e fe2 25105 1015
Yield (30 ngs), vmax d(m@w)foihﬁﬁﬂde dﬁﬁﬁght%]rﬁor{l ecmt]bqrature After evaporat:on of the

10 Nmr. ([err]) 1. 28 gesidug ctiwpacctaty g weten | Thyyoraapicylayer was
jorr]), 3.05 (Tt d, ;35 ek %&F# ﬁlf’f ORI B

(1H, dd, J 17Hzs J' 2. Eze)lbcﬁ Q&i}lsoé (1{5 ey J THz, =CH- CHZ) 4. 92 5
(IH s 3C), 570 (l H (%D%l)l%(lﬂ l?IH)s OH) 290(1H 1% (_lH

22 ms 'H), 3.98 HoL w&a

dd, J17Hz, J' 2.5Hz, 63-CH 398(2H d,J 7
met hyl sul phi nyl) et hy| i deneJHz =CHOXHL), 4 o(t:l 398( 5'5,2(1H d stuz,scm,sm
azabi cycl o[ 3, 2, Olhept ane - (2H, s, ce{dw)(yhat-eﬂ‘tm th)lag@t her (60 ng) vas

di ssol ved i.n dlf&llled wat er. (10 m) and treated vmth m 20

chl or oper benzoi ¢ aci T Lﬁ} e-te dre
for 3 20 hours. Theq\éﬂgtgﬁsi orob gnggl gﬂ’&lé{({},&@ ?ez.t yl&% aI'h{e égéﬁ'cféi

was evaporated under reduced pressure, -and-the resi due trlturat ed with
acetone (10 m). The solid wHite product was coll ect"éd and washed Wlth dry

10 .

ether. Yield 28 . [err] Ef?r? 17 520"1690 and 16.20.1( oa 2'{’%r]
EXAVPLE 23 a% B N Pum - 3- (2-
et hyl sul phi nyl et hyI i deney - 7-Y oxo0- 4- .oxa o/l' - '

azabi cycl ol 3,2, 0lhept ane - 2 -¢ahhexy! ate The thi oet ggra‘(zgé,_,srrg) was

di ssolved in distilled vvater (4°m and treated with:3

m chl or oper ben20| c acid }: 1 dltvelanaéexcitjiarg% m(?glssewqdrmenbtm%nq dmndeqo emi)at ure 5
for 4 30 hours?® The T Blipngyas coele ngpqricep o
was freeze-dried to adde thy E5:(}1;!>t"mw § bub ?20%?}0&5%?b(thr ég’i?:é% ll}t:l:d |
[err] (KBr) 1780, 168(5 —1avtd f&&?ﬁlﬂ(hbrr mad))uxﬁ ENitdogenER88\MEk Ehed b uBEied through the A.

Sodium 3 - (2 -. benzsplutipn s h| reastiow yubseqently aygashed with agfasolution of sodium 35
czabicyel oia, 2 8 nepigrels, Soonel P ot R sl
sterile physi 0| ogi cal ch%ﬂldtdib@a icd Bel GIMg JthyD trS Fylél@é'd the
i nj ection. 17 title compound as a clear oil. Yield 185 mgs; » mix 190B®5—1810, 1755, and
17 B. Sodium 3 - (2 69%¢Myit hi oethylidene) - .7 - oxo - 4 - oxa - I

25

azabi cycl o[ 3, 2, & hept anqqer(Cchgf Qp(g;ql gg_dﬁgm)ﬂ rgayﬁ @éﬁoj

sterile phyS| oI ogi cal sal i gz, (&ﬁ.ﬂtﬁsgrg or(r]m B&.@mq“q sum

amoxycillin (250 ng) in Wat-@CH.br4.1 7nJ( 0h7('15 nfﬂ)‘l-fQH IMO d1B,0brg |3fﬂ'ﬂ)

suitable for inmediate inj&&t§? mgozCHz)- 572 “*W%fz\,@z s -

5 1. A conpound of the formula.(I1): wherein Xis S, SO or SO2: R |s an

I nert organic group of up to 20 carbon at EXAMPLE 20 =~ B _
Lithium 3 - (2 - thiomethyl)ethylidene - 7 - oxo- 4- oxa~- 1 - 30

azabicyclo[3, 20]heptane -2 - carboxylate :

\>=/.CH-‘,SCH3 . \>=/CH2 SCH;

COzCHzOCH3 : C02Ll

The methoxymethyl ester (130 mgs) was dissolved in tetrahydrofuran (10 mi)
and water (40 mils) and the solution subjected to hydrolysis with N lithium
35 hydroxide at a constant pH of 9 for 30 minutes. The volume of the solution was 35
reduced to 5 mi by evaporation-under reduced pressure and the residue thoroughly :
tnturatﬁd with acetone (15 ml). The solid white product was ﬁltcred off and washed .
with ether.

Yield 98 mgs, » max (KBr) 1760, 1690, 1610 cm™,;
40 N.m.r. (D,0) 1.87 (3H, s, S—CH,,) 286 (I1H, d, J 17Hz, 6p-CH), 3.03 (2H, d, J 40
. 7Hz, —CH—CHz ».3.38 (1H, dd, J 17Hz, J' 2.5Hz, 62-CH) 461 IH, t,J
' 7Hz, =CH—CH,, 4.77 (1H, s, 3. CH), 5.61 (1H, d, J 2.5Hz, 5-CH).



and Ais a noiety such that [err] is a carboxylic acid group or a salt or
ester 10 t her eof .

10 2. A conmpound as-cl ai-ned—in-Caiml—wierein Xis S. 3. A conpound as
claimed in Caiml wherein Xis SO 4. A conpound as clained in Caim|l
wherein Xis S. S. A conpound as claimed in any of Gtains | to 4 wherein
Ais a noiety such 15 that [err] is a carboxylic acid group.

5 .6. A conmpound as clained in any of Clains | to 4 wherein Ais a m)lety
uch t hat [err] is a phar maceutkcally acceptabl e 'salt of a clar boxylic acid
: ind. P : - Ais a

noi ety such t'hat [err] is agmlqm salt of a carboxyllc acrd group. 20

8. A caipioend3 as (¢l-ai thixdthyhethpljdent -Cl at nox¢ -t ot 4 wkereiln-'A i s.a.-ni ety such
20 that [err] is aaf?(’?tc&@%‘?am@ﬁtﬁ'ﬂe of - ﬁa’E%i‘ry ylic acid group. ¥ A conpound
as claimed in any of Clains |I""'to 4 whelrern A is a noiety such that [err] is
a cal cium salt' @&ﬁb@d@}imc acid oR. _masAH@ma:)ound as claimed in any
of Clains I]jto 4 rei'n A--s-a noi et'__y SUek 25 that CO2A is a nagnesium
salt of ag€ar I|c aci-d group. o Y o 25 11. A conpound as
clainmed in any- of ¢ aims | to 4 wherein: Ars a noi‘ety such that [err] is a
lithiumsalt of ngﬁ'é?%giyl ic acid, group. Coas. A conpound as cl ainmed +n any

o O ai M8 The nethdxyMeelyEbsterA70 Megd muﬁgom& weRirhiatordk (.t an admmoni um sal t
of a candwatyl B&mBendithgsautipn s@fjected to hydrolysisvithAN lcln npdydrdxids . cl ai med in any of

oy o R e @M 0 S e e o ol

c arne |n any o alns ~to 10 ereln i.s an’al kyl group 35

18. drh@o S)czz)rmm&!!ﬂ 1760, 9Q;f151%| i,‘# I t"o 10_where O an al kyl

35 group 3 d |n any of Cains
| to 10 Wner&d m i?ﬁﬁs@ﬁgﬁﬂﬁhﬂ Qi ?),iwﬁml h[err] s

hydr ogen at osrtm,sam( ngsmup- to 5 car bon at ons. 18. A

cgrrpound as ctaimed’in Cai ere| n [err] is a met hyl gro}usp 40 19.
A conp cI erejin I'sy ang thyl grou 20. A
corrpou(r?f(&iﬂas 6 %eg]zab,dlﬁ[ % ebf{'bgge,lahs a prox%yl ‘group.. 21. A
conmpound’ as: cI ar med in C ar m: 17 vvherel n{err] ig a hydrogen atom 22. A

conpound “as- cIaHrred |n any . of CIarrrs 1 4o 10 wh re|n Ris a phenyl 45
group. CHaSCH3 - ..
45 23. A co ouﬁ /cl ai med—it any

s CHySCH3

-;-ﬁg-l 10 10 Wnereln R is a benzyl
-group. 24.4 und -as$ clai med i pFany Clains | to 10 wherein Ris a
group accor di ng to any of- Clainms 14 to 20 substituted by a hal ogen atom 50
25. A conpound as “Cetained in, any -of C ai 24 to 10 wherein Ris a group 50

accor di ng ThOthdetier 0 ﬁ)&rarmma@t@d&me@wa&t(mm ekl dded willi @p OR where
[2r r] i Shiardp dueag&rncmt(@m;z,jza"he,hm stibreisat Gdectempiature f;ng of Wains | to 10

f.
wher ei rbOFtsr Eg’hb’ﬁ[s% gogeﬁrl gemt g (?fheéplail?ih‘g%sd)"%hesmdsubst.l tuted by a
€C

grOUp t hed 28
27. le agsmg iﬁoﬁiym al s !tn% 10 V\/nerel n.Ris a group
25 ' * - "EXAMPLE 23 SR 25

* Lithium 3 - (2 - ethylsulphinylethylidene) - 7 - oxo- 4- oxa- 1 -
azabicycl_o[3,2 Olheptane - 2 - carboxylate

\o>=/ Ha SC2H5 \>=/,CHZSC2H5

COle R . : : COle

-I..
Y

: The thnoether @5 mg) was dlssolved in- dlstnlled water (4 ml) and treated wzth.

30 m-chloroperbenzoic acid (20 mg). The mixture was stirred at ice-temperature for 4 . 30
hours. The m-chlorobenzoic acid was filtered off. The solution.was freeze—dned to '
give the sulphoxide salt as a white solid (20 mg). . L

(KBr) 1780, 1685, and 1630 (broad) cm™.

: " EXAMPLE24 . - '

35 A Sodlum 3. (2 - benzylthioethylidene) - 7 -- %0 - 4 -7 .0xa - l - 35
azabncyclo[B 2.0}heptane. < 2 - carboxylate (50 mg) may be drssolved in sterile '
physiological saline (10 ml) to give a solution surtable for injection, -



1,574, 906

17 "
17 B. 2 - ethylthioethyli dene) 7- oxo - 4. -.oxa- | -
azabi cy v] hept ane - 2 - carboxylate (50 ng): may e ‘di ssol ved in
sterile glcal saline (10 m) and nmixed with a‘solution of sodi um <
anoxyci | j ) in water for inj ection,(5§, 7 't"o'""gi ve a sol uti on (7
sui t abl F o . At~
51. A} [ ot thaza{, {cﬁﬁlg ]41 %g‘tléﬂﬁgéﬁ s osqa of‘ IR is
an I nerg @ 97 OUBh SEloka &n%ﬁ &ﬁf) u f;;ﬁ
, a-car bomyi in ovae€ fodl ug:rcaup(sem)a ghilalsoltiortsu tﬂﬂeﬂ; mmedl ﬁice

CLaiml
I’\ IS

asc

wherein Xis. S 3. A conpound as
"&Qg”rﬁﬂund as claimed in daiml 5

nd as clai

alml V\hereﬂ&d"z‘{r‘?’
S2. 5. A conpoun any of Claims | to 4 wherein

B v such 15 that [err] |s & carboxylic acid group.

pound as clainmed in any of O | cHp—k-wRerein Ais a noiety
¥err] is a pharmaceutical lylacdep l e salt of a carboxylic acid
fA conpound as clainmed in 0 aims | 9 4 wherein Ais a

h that [err] is a sodiumsalt of: & carboxylic acid group. 20

und as clainmed in any of Clalms? 20 4 wherein Ais a noi ety such -

rr] is a poLA&einuMs$akd oP502 1€ 8HAGEH drEanfCirBuflérAipRe 20 carbortamaUNd
gpd in any of ﬁidaAms almdiay duc\MThﬂteC(D,AAlsleScaibdmiceic)d gio6p of hadlt peestdr | S-

salt & ac!st’te IlcaC|d Aih ?p as claimed in any 10
1o @ wner o reA caiaSin e ik Uin ) SERRRN 802 < 2
i salt of a car bowl:b:ﬁpma sguamua in Claim | wherein X is SO,. 25 11. A

conpound:as claied in ahy efmmOied sscldimtdinknphbCleims 1A0 Mlhaenm stayntscmlsuctnhat
[err] s a I|th|§|m sa}lpt thxscﬁ‘aé a c‘ﬁ.%? %ngegfepﬁnsljto4 ren S mong such '3
claimed in any of O amzscb/f% of laSceptabld| skt ¥f 5@&% ,tyh@faclﬁw IS an
anmoni um salt of a car boX\A tamman asgnmmﬁdm%yomlanmsltoa&hen&ncomoumdya&h
claimed in any %re thﬁsC@z@@ aq qiqlfbgrlb " 20
compound as cl afed i p,a pn{% nj“s crz 3 rt‘%“ﬁ‘“tﬁlﬁl“d’&%ﬁ‘%‘ff
group. 15. A conpound ase.Gf & b lihe®in inls 11t6 4 bile HEA RiamdRetly Suckn
al kyl group. 35 that COQA isfa calkiywo ualdoascmibaxyﬂredcndmr@ny of Clainms | to 10

wherein Ris an k I 4“4’?“‘%@&?@@%@&16‘“&
St el Loy B hﬁﬁﬁ’ﬂc@i’i@mmﬁ zﬁ’%ﬁgﬁﬁ? re g

wherein R3 is a hydrogﬁnce:;/orie@ﬁthaﬂﬂa saltkofla @Fsbxficodcid gromp.5 car bon at ofrs.
18. A conpound as cl ai netl. Arro@paind a3 Flahedrieany dR€lairgs broethiaselin 4 isqaumpoiety such 40

19. A conpound cl af%C?,OF”h naAmmamiumysel: of  careoxy f 0
compound as cl a?ﬁe din | Mq}é\s clalm § aﬁ, ?rslg!%ézghéiq% l‘ggcrysttl ane%%;m 30

conpound as cl ai ned |hycﬁbérbunjg?ouphere| n is a hydrogen atom 22.

conpound as cl ai ned |n aWAo?OMEOHP%S F‘amdlﬂ)a%@'r pims R tpJ 0 avheredm | is ﬁ'Sa“‘Y'
group. A d f Claims 1 to 10 wh Tkyl 35
45 23. A corrpound as gﬂoabraeqjigr%pg;:&:sq on&eall%nyo aT@ V\ﬁer@f F\relg1 }{st 3" Belr'\zyl

group. 24. A conpound aslkAaomeclindns claimedin Oy af Gigints | to!0wheydieR & arrélipiof the
gr oup % ~ formula CH,R?® wherein R¥is a hydrogen atom or an alkyl group of 1 to 5 carbon
i atoms.
Bt 40 18. A compound as claimed in Claim 17 wherein R?is a methy! group. 40
) 19. A compound as claimed in Claim 17 wherein R3 1s an ethyl group.
i 20. A compound as claimed in Claim 17 wherein R? xs a propyl group.
: 21, A compound as claimed in Claim 17 wherein R® is a hydrogen atom.
' 22. A compound as claimed in any of Claims ! to 10 wherein R is a phenyl
45 group. 45
23. A compound as claimed in any of Claims 1 to 10 wherein R is a benzy!
group. .

24. A compound as claimed in any of Claims 1 to 10 wherein R is a group
according to any of Claims 14 to 20 substituted by a halogen atom.

S0 25. A compound as claimed in any of Claims | to 10 wherein R is a group 50
according to any of Claims 14 to 20 substituted by a group OR' where R' is a
hydrogen atom.

26. A compound as claimed in any of Claims 1 to 10 wherein R is a group
according to any of Clalms 14 to 20 substituted by a group OR! where R' is a

53 methyl group. 55
27. A compound as claimed in any of Claims | to 10 wherein R is a group




according to any of Clains 14 to 20 substituted by a hal ogen atom 50

25. A conmpound as clained in any of Cains | to 10 wherein Ris a group 50
according to any of Clainms 14 to 20 substituted by a group OR where [err]
is a hydrogen atom 26. A conpound as claimed in any. of Cains | to 10
wherein Ris a group according to any of Clains 14 to 20 substituted by a

ggo;g OE c\omngtr)ﬁngje;;] c: ZI §e35| n an;/mopylcl gir(r)rgpl to 10| |wucHu||L|r|"£ "Ilsl "El!lIJrOUIO é

18 - 1,574,906 _
18 according toddy of daing 14 to 20 substi®ibed by a [err] group where j7°

[err] is a hydrogen ator. %8diuf GOMRDUNEthAGidelidERE) J M ANyoQl 40 By | L O
10 wherein R is a groygbiexstadl.20lheptane -ahy caboxglazd (56 Mg thay E?é)dﬁddbsd i stb@d by

a [err] group Where [ Yfl logical sali e(lO mlb@dﬁg @r solution of sodium amoxycillin (250

5 29. A conpound as c %a'%““r?“‘%‘f‘ ?h“:ég so "2‘°35W'§F8]"H“W‘1'9§°‘&1°§'r'%p
according to anySof C a|WHAI4WEcC12!01\5193$t|tut ed by a [err] group wherein
[err] is a hydrogen at orh A3emppursoefisbelfedmals (BY:ai med i n any. of CI ai s | to
10 wherein Ris a [err]. 10 ~  group whgfe R3 is naphthyl.

10 31. A conpound as clai med in any of gl msCHIto 0 wherein R'is a group
CHR3 where<«R3 is a phenyl group substg a_ﬁ’é'l_ggen atom a hydroxyl
group, an am no group or a group [er err] where R4 is an al kyl group
or acyl group of up to 3 carbon at&s and? [err] i s(® hydrogen atom or an
al kyl group of up to 15 4 carbon atongo,a

15 32. A conpound as clarrred |n an of Clains. 1to 10 wherein Ris-a group

[err] where [err] andW %X‘? am t Pﬂﬁﬁg ip gm%‘ to R0 ¢qubanoat@ns;
carbon atoms or i@ phefykodr OUD . TPt ﬁm ’t‘ce%f;l %H&Pb@éﬂt B ester
group of the formula [erzr}« @imnpolRR wheiited3 Glﬁmaﬂwﬁér&bﬂx grsoup of up to 3
carbon atons; and [err] eenppuidoaseotaina@l in Clalmtbwhemcmahnszsmyl .group of up

to 3 carbon atons or 11“ g% hal ogen

or a group of the fortmlrl(gzroz[r\e;g;P‘?}l ,ﬁﬁ?ﬁd S f‘sr“rs]‘?*? E?\'c‘gl‘](??“é’r’%ﬁ'c f up15

to 3 carbon atons. 33 A. A@rmmmmd aaslamieaimd ofOlamyl t0# whtrdinBis b nioiktyléich

wherein Ris a group %‘rég m‘rarr@c ti EE IFGf cobexylé add goup.6- ri ng
Hi

atons optional |y subsgjt g&mﬁﬂl a:zglalm ?l% wherem A is a moiety such |
aTs by whérém@\ i5 b InfdAet Sich 20

25 34. A corrpouzod as cl al mbdilm@ a@-bl
group. 35.* A conpoundhatLQHAxis ﬁmdtasmun(}ﬁroﬁa&arbmhﬁrcarciﬂ r@ipt] is a tetrazole
group. 36. A corrpoung % |CEI daﬁcl ‘r“éllr’io E'h?r]ﬂnlASISanwﬁntmylh :

group. 37. A conpound aaog‘flsac c"“ms ﬁ t hi az
group. 30 : 25 38. tthCQ;Arrpa ndiﬁmCdaRIolTE aﬂbeyﬁg« lo Er]eneArslggmoret uf

t hi adi azol e group. E‘ﬁ n@n? Nttll'aﬁsilchrmqliﬁthmﬂ t6:l4anhmei53\ Waeromtsrsu[:lerr]
is athiatriazole grd o a3t ]:[?é m-33 wher ei:

[err] is a oxazole grtmgp:;oA s a,&ﬁg[m%]rg t 052, CArBOMBL: Iﬁﬁnrﬁ I8 3 MP{ELY U

[err] is a isox¥zole gr d&p\ cofifhourd a5 @lujmadri ﬁian@&)f aammed mmthl michs@Bingfemei N 30
[err] is a oxadiazol q‘ el gaﬁgql%ﬁmund as Clalmté in pany orfpQlaind laso cwarhma:m Rniscd ai m

33 wherein [err] is py ¥R cf
cl ai m 33 wherein [errgloups a pyri gazsl ?1?/1 maaﬁgﬁ@?wqo gﬁ?{ 1A B¢ f#%d in
Cl ai m 33 wherei® [err] & f’ac‘ﬁ%nqumi dsytlalguedmpanyékﬁ Claﬁrns:dmr@dmwhleras Risannig! in 35

any of Claims | to 1l A Jo g.uid as c (:g;r‘sgm any ofClalms 1 to 10wherem Ris s agroup of the
- fct)rmula CH,R“I wherein R3is a hydrogen atom: or an alkyl group of 1 to 5 carbon
atoms
40 18. A compound as claimed in Claim 17 wherein R? is a methyl group ' 40
19. A compound as claimed in Claim 17 wherein R® i is an ethyl group.
20. A compound as claimed in Claim 17 wherein R? i is a propyl group.
21. A compound as claimed in Claim 17 wherein R3 is a hydrogen atom.
s ot 22. A compound as clalmed in any-of Claims 1 to 10 wherem R is a phenyl
up. 45
23. A compound as claimed in any of Claims 1 to 10 wherein R is a benzyl
group
- 24, A compound as claimed in any of Claims 1.to 10 wherem R is a group
according to any of Claims 14 to:20 substituted by a halogen atom.

50 -25. A compound as claimed in any of Claims 1 to 10 wherein R is a group 50
accordmg to any of Claims 14 to 20 substituted by a group OR* where R’ is a
hydrogen atom.

. 26. A compound as claimed in any. of Clalms 1 to lO wherein Risa group
according to any of Claims 14 to 20 substltuted by.a group OR' where R1 isa

55 methyl group. 55

27. A compound as claimed in any of Claims 1 to 10 wherem Risa group




[err] wherein [err] is a phenyl group optionally substituted by-fluorine,
chlorine, 40 brom ne or [err] or [err] wherein [err] is a hydrocarbon
group 40 of up to 8 carbon atons. 47. A conpound as clained in any of
Clains 1 to 10 wherein Ris.a group R14 where R14 is a 5-nembered .
het erocyclic group optionally substit roup of up te 3
rbon atons. 45 - 48. A conpound,gs_clained in C'ai*m 47 wherein

[@1r] is a heterocyclic group 45 cont aL U Lmum,ﬂ'ﬂeoatoms at l-east
P of which are nitrogen atons. 49. A d in Caim47
Boin [err] is.a group of thé74d06- fornmula (a) 'or °(b}: 50 18 wherein

[err] ra@éb?&ﬁ@ﬁbtafﬁy af &ﬁfrﬁs] 14 to 20 substituted by a CO,R? group where R'is a - 5 [err] or

S- CH2 gplydm ne&ﬁ}n Aco ound ascalmagln any F almslto 10. wherein R
is agro c?fél? ﬁeﬁ any f Glai b t% heﬁnﬁyoﬂg t oud~car bon
atsons (ﬁf T“’ﬂl{v ad?so fo 3P sybstituteg by 4 STYRIIET l?'f‘ut ed py a phenyl
group andz pdund abmrmem ad OMTCRmANtAS kiibreSI 0Wa ploup t 0 4 carbon at ons
or an 3tdoydlng;;ﬁomnp obClaimsgi t@ 2@ subksiduted Bba NHR grampisdibietniR'égla by a phenyl group.
51. A Ln R-is a n-propyl
. Ra O SRR Bt ARl PP b R erg R P %
n but y|g gl ‘A corfjfouti) as claimed in any of Claims 1 to 10 wherein R is a group 4

O81,R3 where R? is'a phenyl group substltuted by a hal z;fn 8o, @Mroxyl group,

rllgt ﬁgxﬁe& gfﬁqﬂ‘rg@;@g“%‘%ﬂ é;&%&{? %rgrl?al vl J‘Pgt’,rmér ein Ris a 2-

dal ylgan 'Y ai mgs1.to A0
wher ei n R31.3\ eor@poubé ny hme;tmeaﬁyyd»f (galmup to 50 wherem R is 55rou¢\ conmpound as

cl ai meG:Ri"WRé “-r‘GfR"@PélR °Im u}gﬁﬁg\:ﬁ‘ﬂ %{ arbon atsmgt hoxyet hyl group.
56. Aﬁbﬁﬁe@E %Ulgﬂ [ﬂ to l@onﬁ an ig(‘! lansaB"
y

2Bt NOX ¥{dOBY an okﬂtgaou ORB. os ghoip Claips | to. 10
wher ei subRtituted zby palo@@ ora grooh bbtnhe) [mmnlle‘@ordllp" where R is an alkyl

10 58. 35&“ °'2: tﬁ!“ﬁ‘e §tg(ﬂnalms }-to 10 wherein Ris a.p-

o rocunth e At AR AR e %0
vilser ei eetRyl grogp.m- et hoxy enzy group 1 conmpopsnd as cl ai ned
in any of 34::|Aa1=qm0!n¢osQammgr@lam@wberamp!“ lsatlléqumgrh yi.benzyl group. 61. A

conpound % Ac g§§ ﬁm m‘ ﬁhg:l %a\/ﬁ a5 lergroun. .a 4- fluorophenyl
group.- 6237 dfmed ¥ Bj'lwﬁé}ym {XPold g;fo p10 ‘wher ei n R is a 2-
20 phatyl ﬁm’mphn ascn]qjmed in Clalm 33_ _wherem R" is a thiadiazole group. - 30 i

20 63. AWH _ "E& Srﬁsthlaal‘?g@e&mm’ the formila (M)
or (M1):y ggﬂggu g __ 1\: Vlﬂﬁ Eg g5 | to 4 and A s
an al kyl 4 Qugdnipounddas: clalme m&:lﬁlﬁf i) KB lpabm ro%HbSt ituted hy .
B4l ogen of3. & gmpopndis ddimed orcﬂutnaBB wsrdire R¥)is mengbril grodd. i s a hdrocar bon
whergin 1 rO;
?rozp of bﬁ Aai br&%as imé%\m Claim 324 WhereltlﬁigIl 18 @ipinml htroép alkyl group Qf up
0 car (ﬂﬁg el any of ‘Claiins I to 10 wherein R is a group
CH,R "2 wherein R*? is a phenyl group optionally substituted by fluorine; chlorine, _
40 bromme or OR", 0.CO.R®, COR" or CO,R13 wherem R®isa hydrocarbon group : 40
ofupto 8 carbon atoms.
47. A compound as claimed in-any of Clalms I to 10 wherem Risa group R
where R is a 5~-membered heterocycllc group optlonally substltuted by an alkyl
group of up to 3 carbon atoms. - -
45 48. A compound as claimed in Clalm 47 wherem R"’ isa heterocychc group- 45
containing 3 or 4 heteroatoms at least two- of ‘whiich ‘are nitrogen atoms. '
49. A compoiind as claimed in- Claim 47 wherem R¥isa group of the sub--

formula (a) or (b)
ya .
. : /X‘

50 wherein X'—Y' represents a S—N(Cﬂa), O—N(CHa), N—’N(CH:,) N—CH,, : 50 L
O—CH, or S—CH, group. . : :
- 50. A compound as clalmed in any of Claims 1 to 10 wherein Ris a group of
R CO,R' wherein R is an alkylene group-of 1 to 4 carbon atoms or an alkylene
group of 1 or 2 ¢arbon atoms substituted by'a phenyl group and R* is a hydrogen :
55 atom or an alkyl group of | to 4 carbon: atoms or an alkyl group of 1 or 2 carbon 55
atoms substituted by a phenyl group. :
51 A compound as clalmed m any of Clalms 1te 10 wherem R isan- propy]
. group.”
T 52.A compound as clalmed in any of Clalms 1 to 10 wherem R isa n-butyl o
60 group. S 60




group optionally substituted by hal ogen or. by a group As or [err] where
[err] is an alkyl group of up to 6 carbon atons; and A3 is a phenyl group
optional ly. substituted .30 by hal ogen. or. by a group As or [err] where
As is. an. alkyl group. HHE gnpound_of _the formila (VII) as
clainmed in-C ai m 63 wherei n CHA2A3 tS -a-benzyl group. 65. A conpound of the
forrrula(VII) as claimed in C|a|m63 wher ei n.:CHA2A3 zyl
group. 35" 66. A conpound of the=fornula (VI)IIMHMMH""MW& m 6
wherein [err] is a 35 nethoxynethyl group. 67 A conpound tof "t h& fbormul a

(M) as clai 1 : L o
of the formula (VI) as 5$I,elcmaounﬂ e@@almcﬁ& metﬁfe(l?lﬂm{sell’ t’o] 10 whaetnzmns a 2- al |yl

gr oup. mcthoxyethyl group.
69. A conpoufitsas cla nz@? W‘Q‘Prﬁslc‘%@r i Pyt Gléimg E’nk“W’P‘Hf‘B 'bt‘soﬁﬁ 70

A conpound as gl ai rre %E‘cﬁa%éh %Radysofaclbiﬁﬁzl)’losld Wﬁ@r&M'RQHQQD 71.5
A conpound as cl ai mbcholxybt Qﬂol‘ﬁ;l wherein XRis a (I - methyl

tetrazol - 5 - yl)thio$ r&s p%B\d as claimed fmanypofcEiams Uy s wharein b Fr? daim
| wherein XRis a bdHiify B 8 OitRed in 53 AR RO néifinch 3 w5 1 1
Claiml whereim XR |c§1<,aobpﬂ¢9ng,f o group A conmpound as clained. in 10
Claim| wherein XR is &8.2A cotnpound- as&lmmerbimmyycnfmlamsalztd ltgwlmpn R is 20— '

1,574, 906 methoxybenzyl group. -
claimed in Caim 59. “"‘5&5 d”lnged glnané{t‘% (57<1a’m5r T8 %f%’)‘/l% 1i%™Mgr oup
méthox

76. A conpoundisas cl ai g&da icom @uraslclauaarm inyX&t ClainBn ib 10 @hdtyih tRiiDa @F.oup.
77. A conpound as clmstimignivhg@emi m | wherein XR.is-an 2 - ethylsul phi nyI 5
gr oup. 61. A compound as claimed in any. of Claims 1 to 10. wherem R is a 4-

henyl
5 78. A corrpound as CPmp en&o%nﬂoﬂdadsr@ldlmwﬁf ﬁ'dynofmai'nﬁ Bto IO wherem Ris a 2-

[err]-hydroxyeahyl t h:lh@ny@ﬂﬂﬁ/ﬂ@rouﬁg A conpound as clainmed in Chaiml wherein20
XR is a methylthio groép.A@mpoyndeselpimed én @SOf;¢lalrfﬁ”éép4q{ﬂ(§|fm¥ial(vmé¢vénn XR

is a nmethylsul phinyl group 10 a 81 Benzyl 3. - (2 - :

benzyl t hi oet hyl i dene) - 7 - oxo - 4 - o:x 13_, '

azabi cycl o[ 3, 2, 0] heptane - 2 - carb Benzyﬁ 3 - (2 - : _

benzyl sul phi nyI et hyli dene) - 7- ox oxa- %abl cycl o[ 3,2, 0] hept ane

- 2 - carboxylate. 83. Met hyl 3-(7[2 -_-(I.- rrethyl 34--tetra201 - 5

- yl)thioethylidene] - 15 7 - 0Xx0 - &4yA oxa - 1__-:.

azabi cycl @[ 3, 2, 0] hept ane -- 2 - car boxyl ate SRR .15 84 Methyl 3 -

(2 - benzyl thi oet hyl i dene) - 7 - oxo- 44-- -oxa- | - azabi cyclo[3 2, 01lhept ane

- 2 - carboxylate. 85. Methyl 3 - (2 - bs zylcsql—phi-ﬁyel et hyI i dene) - 7- oxo

- 4- oxa 5 1-- azabicyclo[.3, 2,01lheptpne] - g=£. carboxyl ate. 20. ... 86.
Methyl 3 - (2 - benzyl sul phonyl et ey - 7 - oxolM4 - oxai'l.- . 20

azabi cycl o[ 3, 2, O] hept ane---2 - ‘carboxylatle. 87. Sogdium3 - (2 -:-
t hi obenzyl et hyl i dene) -7 - oxo - 4 - oxacoz'l"'yf"hzé icycl o- [3 2, Olhept ane -

2 - car boxyI ate. 88. I\/Et hyI (2 - thi.ophen Aset hyli dene) 7.- 0xo0 - 4 -
- 2 h n |
8)5(8' | ~azabi cycl of herem R and X[ ?e as dg ne F:)r} a?hy of Clalms 1 to% c?Ayls %}1 alkyl group of
25 1-—8 carbon atoms optionally substituted by halogen or a group of. the formula 25

OA*4, OCOA®*, SA*, SO,A* wherein A is a hydrocarbon group of up to 6 carbon
atoms; A?is a hydrogen atom, an alkyl group of up to 4 carbon atoms or a phenyl
group optlonally substituted by halogen or.by a group A® or OA® ‘where A is an
alkyl group of up to 6 carbon atoms; and A®isa phenyl group optlonally substituted "
30 by halogen or by a group A% or OA® where A® is an alkyl group. 30
. 64. A compound of the formula (VII) as claimed in Clalm 63 wherem CHA’A"
is a benzyl group.
65. A compound of the formula (VII) as claxmed in Claim 63 wherem CHA?A®
is a p-methoxybenzyl group. .
35 66. A compound of the formula (VI) as. clalmed in Claim 63 wherem Alisa 35
methoxymethyl group.
67. A compound of the formula (VI) as clalmed in Clanm 63 wherem A1 isa
methyl group.
68. A compound of the formula (VI) as claxmed in Claim 63 wherem A‘ is an '
40 allyl group. 40
"~ 69. A compound as claimed in Claim 1 wherem XR is a benzylthlo group.
70. A compound as claimed in Claim 1 wherein XR is a benzylsulphinyl group.
71. A compound as claimed in Claim 1 wherein XRisa (1l - methyl - 1,2,34 -.
tetrazol - S - yhthio group.
45 72. A compound as claimed in Clalm 1 wherem XRisa benzylsulphonyl group : 45
73. A compound as claimed in Claim 1 wherein XR is a phenylthio. group.
. 74. A compound as claimed in Claim 1 wherein XR is a 2 - thio - 5 -
methoxyth1ad1azol group.



89. Benzyl 3 - (2 - thio - 5 - nethox I adi [

£ _ yt hi adi azol yl et hyl i dene) - 7 - -

thpxa - | - azabicyclo[ 3, 2,0] heptane - 2 - carboxyl at g. 90 ?\/bt hyl 30?0[ 2
i o( et hoxycar bonyl met hyl )ethylidenel - 7 - oxo 4 - oxa - 1 -

azabrcycl o[ 3, 2, 0] heptane - 2 - carboxyl ate. 91. Sodium3 - [2

t hi o( et hoxycar bonI yl met hyl )et hyl i dene] - 7 - oxo - 4 -. 30 oxa - -

~ azabicyclo[ 3, 2,0] heptane - 2 - carbox

; : y'

My oet hyl ) et hyI idene - 7 - oxo - 4 - mlllﬂm“ E 0[3 2 OI hept ane

¢ ar boxyl ate._ 93. Benzyl 3 - (2 - et hyI phitnylret ene) - gxo - 4
90 | 35 azabl cycl o[ 3, R5D|M€pt ane - 2 - car boxvl atp

azab| Cy (1ca['$>sngm %’und([as cﬂamkedhyg"Wxﬁt hylwﬁehdnpek'm"isdaﬂd -7 - oxo -4 -

car boxyl ate. 95.-.B - i -
et hOXycar Y g Jflalmleetd'@lhmdlen@erem%liklse - gth th?onézal 3 [2 ([err] )

azabi cycmpsAzp@]omptaan@medznqaaPBdW eif ¥R %“2‘“ ylsulp %’% I\/Ethoxyrret hyI 3

o . gr
- X - P ekf% ngyals Icaﬁ'pe% in dalm 10X rein KR is Q%&ydrokyethylthléo

azab| CY, }, 2. -car boxyl ate 97. Meth | 3- (2-

t hi oet hyl')®t h)domdanﬁasclhlmedan&lalm- whegein KR is 2 0 h

o Rl R S S O
e u @ 1 et - _ CoA

azabi Cy&IaSi 3&10‘23 lhmaraneZ-céng;' wleéte ylomjeﬁe- e Oxﬁ 4 - oxa |

t hi omet hy| §3eMeih - methq t&gl 9ch10%% yrethyl 3 - (2 -
a icycl ] e ane carb xytat@za | cycl o[ 3, 250] hept ane -

215 carboxyp
Iozoxo afbicydo{ 20 e ptane - 2 -carb&&lmam c clo 3 2, O‘pept anq 2y-)§a%l);<d?2$
thhlsﬁmMéthyl 2(2 - tblqnzyb y(%ibﬂw?“dén - lox¢ 4 - oxa - | Sa

azabi cyedab gﬁ c o
mé?hy! SH E%@t %%%e'éz{%ggxyiataxo -h? "5 ]&8 ‘lLLtOh%gm3 - @

azabi cyc aﬂﬁ,bemme;hymb)oxwgqoeA oxa -1 - azabicyclo-

55 104. [3.20]h¢mm1p - baxylate;

azab| cy m%&qﬁgﬁa mﬁyﬁ&n%h YS! hNl<.’:xgere-)auab?cyt:loox0- 4 - oxa- | -
g ﬂg ane v S oxylate. 105. A phar maceut i¥al

£ 36Q marth.seso ameh dumzdsletbvlaien@d TnoxmAof Clains 1 to 4

and a phad micmihmyalo Xi:| Gat?l aghy

u f o _4.- 106. A

ghar g?ca‘g%?%d’ﬂe @@éﬁ‘m pta ﬂgﬁr gdvm ﬁ%'thyg&é‘g]rrpounoggas“ cl ai med 60 in
A |9 iofktHRFlarBea AN ﬂh?l@dﬂiy}idarebeﬁt -aboe- €arri el therefor.

'of %J}g W&C&Hlilbﬁ [32;o]ﬁ¢mietmncaxmxa teconpri ses a corrppund as clained in
10§ f m;}lfgyg B{]@c::éy%o:i Fea%(hﬂdhwe ?“Hﬁé"é‘ﬁt i dai |°§’°ac§e P&ble carrier therefor.

o q%& ZE ig}a\t}d,‘]idgm.,)c.o'ﬂrprdxse.s4a eanpound as_claised in

CI385' m 63al?ﬁﬂlo[ 5 01h {ey’ acceptabl e carrier therefof>
94, Allyl 3 -[2 - (ﬁ hydroxyethyl) thloethylldene] - abicyclo-
-9 908

21 109 [A2 Hapta o dt '
Lo b 7435 p eg‘}i ?%6 ﬂﬁxekﬂgﬁlﬁ ngﬁé S€S ofo C@NPound as cl ai med
n ngl blc %g Q?@ U e carrier therefor. 110. A
p mac et a’M |3on(2v\hthcdat1@t)dsmyhdsre:s % -eaapdundrias |
op s !cl ai
111 rri 7%&@;%&&:3& dgammmia?%% ept abI ) caLhief therefolrn gny °
phar yic 3| - ﬁ - conmp?i®

! nprises a conpound as clainmed

5ind a%%’ﬁf %ﬁ]l of gS*H‘:S( gqﬁ ey ajhc[,mea&ce'pta&loe- ol raxer- ﬂher ef 9L "

45 azablcyclo[3 2.0lheptane - 2 < carboxylate:
99. Anthrylmethyl 3- (2---thloethyl)ethyhdene -7-o0x0-4- oxa - 1 -
azabicyclo(3,2,0lheptane - 2 - carboxylate, - :

100. Methoxymethyl 3-Q2- thlomethyl)ethylldene -7 -o0x0 -4 - oxa -1 '- | :
azabicyclo{3,2 Olheptan - 2 - carboxylate. . T
50 101, Lithium 3 - (2 - thiomethyl)ethylidene - 7 - oxo0 - __4 - oxa -1- 50

azablcyclo[S 2 Olheptane 2 - carboxylate.
102. Lithium 3 - (2 - thloethyl)ethyhdene - 7- ox0- 4- oxa - l -
azabicyclo[3,2,0lheptane - 2 - carboxylate. '
103. Lithium 3 --(2 '~ methylsulphinyl)ethylidene - 7 - oxo - 4 -0xa-1-

55 azabicyclo([3,2,0]heptane. - 2 - carboxylate. 55
104. Lithium 3 - (2 - ethylsulphmylethylldene) -7- oxo =4 - oxa-- !l - '
azabicyclo(3,2,0lheptane - 2 - carboxylate.
- 105. A pharmaceutlcal .composition: whlch comprises a compound as clalmed
in ‘any of Claims 1'to 4 and a pharmaceutlcally acceptable carrier therefor. €0

60 106, A pharmaceutical composmon which comprises a compound as claimed
in any of Claims 5 to 10 and a pharmaceutlcally acceptable carrier therefor. -

- 107. A pharmaceutical composition which comprises a compound as claimed
in any of Claims 11 to 68 anda pharmaceutlcally acceptable carfier therefor.

, . 108. A pharmaceutical composition‘which comprises a compound as clalmed
65 in Claim 69 and a pharmaceutically acceptable carrier therefor : 65

4

2



112. A pharnaceutical conposition which conprises a conpound as clainmed in
Caim 82 and a phar naceut ically accept abl e carrier theref or. 113. A

phar maceutical conpa _ ony A ai_med
any of Claims 83 to 91 and a phar macebtt 1"?a_ccept abl e_carrier ther ef or .
10 114. A pharmaceutical conposition whi conpri ses.a conpound as cl ai ned

in any of ains 92 to 104 and a phar'n‘a _ utlcal ly accamﬂmm

therefor. 115. A pharnaceutical conpositi on as cl ai e im,;"m’"anipt ed

for oral .adm nistration. 15 - 1:16. { r maceut i cal® cobnpbsition as
C|a|n‘ed|n Ga fnrmnf o 1';’]5 117 Ap
conposition as clai ned 1ph A(]blarmactﬂ@alam mpbsitibnfwhichaoabprises| aicompsdund s dﬂmedlS A
phar maceut i cal conpdglcﬁl‘@ri “F‘Fla‘ ag¢ a% Faﬁﬂa?{eé@ffor oral. 2

rmaceutlca composition which comipriseS a compound as ¢ alme
admi ni strati onx in any of Cla1ms 71 to 80 and a pharmaceutically acceptable carrier therefor
20 119; ' A phariraceut i dal. ACgtapn@eiticalncoapositichl whidh dofipfidesia Gonisband s’:lﬂilﬁiddf or s

oral adninistration.in 8A ﬁamﬂm crutically lsmarrsntlasefqu aimed in Claim

109 adapted for oral,, %g'}:%% p‘if‘tmc" Wh‘:g‘le g‘%{;"’ ‘Wﬁ?:éh‘fl?‘ﬂ‘ﬁ?
conposition as cl ai e 13N A lﬁhﬁrdc %M? ichQofbiprise bBuRd 8¢ éiate@®n.

122. A pharnmac¥uti cadh amonfpﬂamtsmdmo asami aphmmlaaenu@llaameﬂtmea ipt thérefaar or al 10,
admini stration. 123., Al 'Iwg@ i whickromprises a comepund aglaimed 112
adapted for oral 30 ina E an armaceutlcal acceptable carrier therefor..

I t n as cl: d Cl 5 _adapted fi
30 124. A phar naceutadﬁlahstﬁmsmo& tl on Geretal Séf alme alallﬁli(iBa 3p§ toégrail or

oral adminjstretion. 13%. A%rﬁhadcea&ewmaimmaﬁhsdu@mﬁﬁ 164 altﬂmﬁrm Br £ ai mis

114 adapted for oraltaldeni ni stration. 35 A phar.maceuti cal

conposi tion as cl ai m%('jn u‘ZErAU%}GBH%‘&}YP’e‘lP“P&?’“O“ as CImmedSSC&é}ml?ﬁ agapted foparaby

i nj ection. 127. A phaf HafRdce GRAPQMpbAIRS R 1afhed il ¥ot8d 1oromd M5

105, 115 or -12® whi cﬂamahﬁ@u@rgrrprcfses a 6(3;\%? }an orl “hn?ﬁ%’p’gré r?gf%

phar maceut i cal corrpos% i tlﬂ%mvdarmacamtmhhomoam agfclaiDhedli 1w§1airﬂ)608ta(dad1édlfompra40

116 to 125 which al s Ln or

40 129. A phar maceutjgg lstﬁg&ﬁ%“é?c 'l“tézﬁpcé’énpgﬁ“é°nr?§8hf"ﬁe% g:} E%‘Wf@‘? eree he

wei ght ratio o5 conmpounal. (Afplﬁhﬁacaﬁtlcaltabnpemcﬁndslclanndarm cﬁnhaimﬁaéd forbfal 3: 1 25

to 1:3. 130. Apharrﬁé % -' 03|t|on as clainmed in Claim. 128 wherein
aﬁ aHFacal

the weight ratio of g F‘rﬁ°P‘°P%“°;5‘e9ﬁ|°l?f“I“1d ip, Clgjm éb‘pﬁﬁ'ﬁl’tﬁ%f%ﬂ% i s

3:1 to 1:3. 45 haﬁnabarcme&ﬂmbmmlasceﬁmsh Cla@# 1 BSadBptad 07 Gral N
d ai m 127 :or 130 whexdministatien. 45 peni-cil l.in  —or- cephal osporin ‘conponenso

is benzyl penicillin, ph%@xﬂmﬁ&cyﬁtmewwpbdmda as @RI Clalith i1 13, adﬁﬂitecpfo@ okl i N,
anpicillin, anoxyci IaldmﬁinSt wonei | | i n, tlcar illin, _ cyclacillin, hal ori di n,

cephal ot hi,n, cephaz%}ngllﬁs rmaggytigal ‘i?éﬂﬂﬂ%‘t"é‘tals iclaimed i Glpipr Hid épte topRERbi ri n,

cephradine or &ephal 0gygd. N&. phétmaceutical conilp%gnona\ RN AhiRE et 'l@ﬁladgﬂgp%l‘t Lonss .
as clainmed in CI a| mad@sistratidn38y nfectiaal n the enl cillin or:

cephal osporin w@n%&”l,ﬁéﬁ?’&@%??% o+ of Clajms, 105, 11501126’
carbenicillin, prop| ' th%%g flod) Elakd san 114
ticarcillin, oflaciiléidi2see ordo |pﬂses G RmaiRL |c@pha%ﬂ£‘ ar+ o4

cephal exi n, cephacetrij [123,'A ohgy mawluecal @eph@sgnomaa clane madlahne iz wherem the’

cephal ogyci ne. 55 weight fatio o 3‘?3“" FlAMe bip peals "“b losp: ldPa 3red in
ol m 195 A ch. Qo B @of R 0 S AT B o '

a salt, hydrat4 or in-yinva ph yrehiac uyisd mposition as clalmed in Claim 127 or 129 wherein the'
penigillin or cephalosporm component is' benzylpenicillin,
_phénoxymethylpenicillin, ~carbenicillin, ‘propicillin, - ampicillin, amoxycillin,
_epicillin, ticarcillin, cyclacillin, cephalorldm, cephalothin, cephazolin, cephalexm,
cephacetrile,’ cephamanole, cephapmn, cephradme or cephalogycine. !

50 132.A pharmaceut1ca1 composmon as claimed in Claim 128 or 130 wherein thé: 50

: penicillin  or ' cephalosporin is’ benzylpenicillin, phenoxymethylpemclllm,
carbenicillin, propicillin, ampicillin; amoxycillin; epicillin,’ ticarcillin, cyclacillin,

. cephalondm cephalothin, cephazolin, cephalexin, cephacetnle cephamanole,
o cephaplrm cephradme or cephalogycme '

55 -.i--7133.A pharmaceutlcal composition as clalmed in Clalm 128 whlch comprises 55
150 to 1000 mg of amoxycillin, ampicillin or a salt, hydrate or in-vivo hydrolysable
- ester thereof -and 50 to 500-mg of a compound as claimed in Claim 1.
134. A pharmaceutical composition as claimed.in Claim 133 which comprises
200 to 500 mg of amoxycxllm, amp1c1llm or a salt, hydrate or in-vivo hydrolysable .
60 ester thereof. 60
o 135. A pharmaceut1cal composmon ‘as clanmed in Clalms 133 or 134 which
comprises amoxycillin trihydrate. - -
136. A pharmaceutical composition as clalmed in any of Claims 133 to 135
whlch comprises 50 to 250 mg-of a compound as claimed in Claim 1.




ester thereof and 50 to 500 ng of a conpound as claimed in Caiml. 134. A
phar maceuti cal conposition as clained in Caim 133 which conprises 200 to
500 ng of ampxycillin, anpicillin or a salt, hydrate or in-vivo. ..

hydrol ysabl e 60 ester thereof. '

60 135. A pharmaceuti cal corrpdsition as claimed 1n C a| ms 133 or 134 which
conprises anoxycillin trihydrate. conposi tion as
~slainmed in any of Clains 133 to 135 @I!M@gm%“ to 250 ng of “a:

ound as cla| rred in Clal m

B e % 133 to 135
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phar maceut Qcif |apcf§n§,urp, C erern the conpound as
clygi med T rmh&uﬁeammﬂ@m n 3 el (PClainn 11 @hereidGhe 10° 10 141,
A phar n’a&ﬁpﬁulnd lﬁmnqbnsﬁ:lamhlsasombtaanmclalmed:iraﬂnmof gsihé? ei n the + 10

coerounQOas cI abgﬂﬁﬁéﬁ% ai n}ms as Kl -ONPPUNg, @Umghggq 9 any of Clains 71

to 80 %éanI 42%\(1 hd QB cldfned gih-Claim 137 wherein
thg c M AhdGfical I&o c&ltiﬂihlaslcﬁ?_an_aed: laimdB‘lawhcrblalthed inl¥ aim 81. 15
143. A phmpdmdau'eiamld m: sllls aonma@mél dllh Wnerel n the

15 conpoundad @I‘;’a}“ %l B‘i’s 1‘1%(1“%“ in C aim 82.

144. A giaPIHIC éhf pst ! F‘rboststalcgtrl?pas craine a m 137 ‘wherein the
compound ‘asssc|BpiReatdtiEl @bmpdsition” & «mnnpbundlaam 187 whereid the, any20f C ai ns 83
to 91. 26mpound as claimed i Cwnphurdmamemnﬂ@apla@tsﬁﬂbwﬁ Ekimsfto clained in daim

S mgr‘@‘* T Ao Ra SRR KR B R b pe XTI o sbun s _conpound as

- chaimed gbfymiyer hd 13 ausameutahcai .conpasi tion which
" COIEPIH: S RBrbbAY 1418 alef aBMmm‘m(l&lly alxentaly btchnrleet ordene) - oxo %4- oxa - |
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accept a cﬁﬁogﬂ‘l;%g :H 6f &Tdﬁ rgoxyclllm and a phar lly o@b@hlgﬁcem i cal
corrposlotcg s e ! 11rhl se saﬂa ®s§) I.um 3 ﬁ@' izmenz yl thi oet hyl i dene)
- - 0X p}m&ss—o the pecparatiany 0 mula Pboxyl? te 250
of sodi lg?‘llao | prp WW% ?F&E'é&‘tﬁ“c?é‘ﬂ?fp;ﬂ,’&lé‘ﬂfﬁ‘ﬂ? %sgﬁrrl gr thereforrTg
- 30 p or the preparation of the conpounds of the
formul a (II) as ‘in 30 Cai m HASh-I-R‘,h process corrprls(slsnllhe reactiore @f an
ester of clavulanic acid wt he féforrrula(VIII) ‘wherei'n R
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lgﬁl?eqt &Bfektm@ [forﬁlttﬁ@ﬁee or salted acid within
35 ﬂm y|n t he thus produced ester to formthe free or salted

aci- d W| t h| mb)frermtrlifung thie Ithus peashucgdelresor enlted peid ¢ Yield 2 fthsT s¥Sduced free or
saj ed 2 femlt AR, &0t B8 bibale B kB ormula (1), 40

. 149. A process. for the preparation of the’ compounds of the formula (II) as
. defined in.Claim | wherein CO,A is an ester group and X is S which comprises the
reaction of a thiol of the formula (VIII) ‘as:defined with the corresponding ester of
the: compound of the formula. (I) in the’ nc ofh an acid catalyst.
45 -150. A process accordmg to Clanm ( he catalyst is a boron 45
tnfluonde etherate.. s :
151."A process for the preparatlon of 3 compo d_.clalmed in Clalm 3 whlch'
compnses the oxidation of a compound as med in Clalm 2 :
o - 152. A process for the preparation of a.cot d a,
50 compnses the oxidation_of a.. compound as cl
153. A .process as’ “claimed in Claims
effected by m-chloroperbenzoic acid. . ,
154. A process for the preparation of a compound as clalmed in any of Claims
510’10 whlch comprlses the very mlld bas1c hydrolysns of a compound as clalmed in- -
55 Claim 63 55
: 155. A process as cla:med in Clalm IS4 wherem the compound of Cla.lm 63is
as clalmed in ‘Claims 66 -or 67.
‘156. A "process -as claxmed in- Cla:m 155 wherem the hydrolysns occurs in.
' aqueous solution maintained at pH 7'to 9 by the slow addition of base.. ©- - -
- 60 ~157.°A process for the preparation of a comgiind as claimed in any of Claims5 ~ 60 -
to 10 which compnses the hydrogenation of a compound as ‘claimed in Claim 65 or : '
. 66 optionally in-the presence of a base. -
158. A process-for the preparatlon of a pharmaceutlcal composmon as.

_ 50
7152 wherein the oxidation is T



40 (c) oxidising the sul phide to a sul phoxi de or sul phone.
40 149. A process for the preparation of the conpounds of the fornula (11)
as defined in Jaiml wherein [err] |‘s__._anﬂes,ter group and X is S which
conpriseS the reaction of a thiol of%# ) "Ia (VI II) as def| ned with the
correspondirng ester of the conpound- of t he rmu resence of |
an acid catalyst. 45 150. ~A.process: accordl ng re|

the catal yst is a boron 45 trifl u@r.. etherate. 22
preparation of a. i ch corrprl ses the OXI aatl o]

of a compound asZ: LA es 23

a. conpound as cl ai n”echlamed:inaany]ol Gmmsﬂ\OSc')(o 147 wh:chcmppnse:brmgme; mmcdmbomntsof

a. conpound as cl ai me#l sefigtion. 50 rocess as
claimed in O & 151, %&m opad  daimed i aim buhsnsre SPRARERAY B process o
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by the sl ow addition ¥f'hase.. 60 157. A process for the
preparation of a conmound as clainmed in anywwof €bpkms 5 60 to 10 whi ch
conpri ses it he hydrogenat J 0

opti onal:l y in the pr eSeni(ggﬁ%!g‘fb%e?heba@eofﬁcl.‘&g’SoubﬁanpfomBléﬁgs Exfont éﬂ%é@pkﬁnatl on
of a pharmaceutical conposition as gich copies may be obtained.

1,574, 906 23 clained in any of

CI ainms 105 to 147 which conprises bringing the conponents thereof into
associ atlion. 159. A conpound as claimed in daiml| whenever prepared by a
process |as clainmed in Claim148, 5 160. A conpound as clained in
Claim || whenever prepared by a process S substantially as
described in Exanples | or 2 herein. 161. A conpound as clained in daiml
whenever| prepared by a process substanti-ally as described in any of

Exanpl es 3-to 10 herein. 162. A conpound as claimed in Caiml whenever

pr epar ed by a process 10 substantially as described in any of Exanpl es
Il to 23 herein. 10 163. A pharnaceuti cal

corrposit;i Qn substantially as described in Exanple 24 herein. W G COLE
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