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phar mac - '

new conpo%miﬁ.g IWr rraceutl cal conpositi ons contai ni ng’ t he new conpounds,
and to dos .{s of the conpositions. The present invention provides new

conplufids glplapycidakyi- 0f atdbiyISRIkYl-MbtHyRMmhiRb)pahicillahie Gkiduaters 10 The new
conmpounds are in particular strongly active against [ERR] -l actamase :
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radi cal of a [ERR]}Tactdmase Jwhibitor containing a [ERR]-lactamring as
wel |l as a car boxk 0_grqup, bei ng connected via the carboxy group. Mre
specifically, A repréese d . 30 the general forrulae I, II1I,
or I'V: RBRR] 40 4 5 rn'é’ %_QDEII}PLA 20
4 5 50 _

50 55 in which [ERR] stands for g\ hydgbgen !)r a hal ogen atom [ERR] is a
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peni ci | | nthe general formulae (I, {il, or. [V: 65 2

GB2045746B 2. O‘ particul ar interest are corrpounds in which [ ERR]
represents piperidyhk- d1exahydro 1H azepin- 1:

hexahydig- 1 n A-y oct ahydr o- lH—ER% 1 Q{l 35

(2 -
2- met hyl - h8 aEg'dro- azepl - 1-yl; 3-nethyl 4 azepin-1 -yl ,
4- met hyl - he . pin-1 -yI 2, 6- di netlhyl pi peri dyl -4,
ci s-3-azabicy¢l o[ 3./3. 0] o¢t Y1 -3, or Ci s-8- azgy - nonbll -8; and R2
>, or benzyH! L

represerlg)s thyl, ethyl, phenyl,
oSsi ﬁ “Or nore chlral centers in [ERR] as we'ma as
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5 The p | e presencdf of

in the ester noiety (indicatted by annasterlsk) may give riselto seve

di astereoneric forms of theYconpounds of the general fornula 1. The present
i nvention covers all possible diastereoneric forns of the conpounds of
fornul a4f as wel|l as mixtures thereof. As stated above, the invention al s4%
relates to salts of the est of formula | with 10 pharnmaceutically
acceptabl e, non-toxic acids, e.g. hydrochloric, hydrobronic and hydroiodic

acid, phosphoric dkid, sulfphuric acid,” nitric acid,” p-tol uenesul phonic
acid, mgphanesul p?ﬂﬂ d, formc acid, acetic acid, propionic acid, 50
citric acid, ftartaric ag¢id, maleic acid, panoic acid, and _
p- (di propyl syl f any Pl bengoic acid (probeneC| d, wt hout t hese exanpl es’ bel ng
Iirriting_t o H"E_g_' 3 _
55 ' :D . v _ 55

in which R, stands for a hydrogen or a halogen atom; R, is a hydrogen atom or an amino or
60 acylamino group, but at least one of R, and R, being hydrogen; R, represents a halogen atom; 60
and R, stands for a hydroxyl group, or one of the radicals of known clavulanic acid derivatives
with B-lactamase mhlbntory activity. :
Generally, “'lower alkyl’’ stands for a C~1 to C-6 straight or branched alkyl radical, aryl
stands for a monocyclic or bicyclic, carbocyclic radical, and acylamino stands for a radical
- 65 present in the side chain of well-known penicillins. 65
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al so given equi nol ar anounts of the orally active pival oyl oxynet hyl ester
of [ERR], pivnecillinam hydrochloride, and potassium penicillanate
1,1-di oxide, respectively. 65 [ERR] is the generic name for 6-[(hexahydro-1
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GB2045746B 3 acid. The results of these studies are summarized in ; IQ/
Tables | and I. 4. :

GB2045346B 4 [ERR] 5 - _ GB20457468B 3

GB 2045468 5—Faiot :

Fabte—++—YrTmaryexcretton T 0 to 6 noars of
penicillanic acid 1, 1-dioxide in fasting volunteers follow ng oral
~admi ni str3dd-on of: A 60 mg. of potassium penicillanate 1, 1-dioxide

(corvespondi ng. Qs ¥hdR sAlaiRen &Jnll*ﬁﬂb&u@fdbﬁs5 and-111- di oxi de) in aqueous

[¢

sol ution 5 B. 128 ny
of VD- 1825 hydrochlorlde (correspondlng to 49. 0 ng of penicillanic acid
1, 1- .dioxide) in aqueous solution 10 - Urinary excretion:

10 (% of dose) Subj ect A B X 2.4 78 15 MK

3.2 . 86

15 FJ T.7 70 MM 5.2 79 LA 2.9 83 20
Mean. 4.3 77 .

20 I't will appear from Table |I that oral administration of VD-1 825 gives
rise to simlar serumlevels of necillinamas obtained after an equi nol ar
dose of pivnecillinam It also appears from25 Table |I that the urinary
recovery of necillinamafter adm nistration of VD-1 825 is conparable to
25 that follow ng adm nistration of pivnecillinam As indicated in Table

I'l, only 4.3%of penicillanic acid 1,1-dioxide were excreted in the urine
after oral admnistration of the correspondi ng potassiumsalt. In contrast
thereto, adm nistration of an equinolar anount of VD-1 825 gave 77% urinary
recovery of penicillanic acid 1,1-dioxide, 30 thus again. illustrating the
efficient absorptlon of VD1 825 30 The efficient
absorption and in vivo hydrolysis of the conpounds of the invention are
further illustrated by a study in eight fasting, healthy human vol unteers
who received an oral dose of 260 ng of VD-1 825, HClI (corresponding to 200
nmg of pivnecillinamHCl) in a capsule. After adm nistration, the serum

| evel s of nmecillinamand penicillanic acid 1, 1-di oxide were deter- 35

m ned, and the results appear fromthe drawi ng. The dashed |ine indicates
serumlevels of 35 penicillanic acid 1, 1-dioxide, and the full-drawn |ine

i ndi cates serumlevels of necillinam It will appear fromthe draw ng that
adm nistration of VD-1 825, HCl gives rise to sinmulta- neous high | evels of
mecillinamand [ERR] -1 actanmase inhibitor and further that the latter always
is present in approximately the sanme nolar ratio and thus is able to
efficiently protect the 40 mecillinam nol ecul e agai nst the influence of

[ ERR] - | act anases. 40 By using the conpounds of
the-invention the antlbacterlal spectrum of the 6-am di nopenicil- l|anic

acid in question is widely extended, as al so [ ERR]-| actanase produci ng
strains will be ,



| @ceptible to treatnent.
t-he

ext ~eme-val-ue

45 f

Such [ERR]-Iactamase producing strains are found
h i ncreasing frequency and are a serious problemin the clinical
wapy. The conpounds of the invention wl|

or suchG%lird)&s%%Bbe o£ ,

Therapeutically the new conmpounds have di stinct advantages over-

nmere

conbi nati ons of the am di nopen¢il llanifc gcids and fthel [ ERR] - | act amase
inhibitors to which they ar«=3"| dr ¢l y4ed,| or comnbifnatfi ons of orally active.-,
esters thereof. For exanple|.d 1§ ERRP¥ dc€amase i nhibitors, N
i ncluding penicillanic acid a: cf. 50 Tablje I'l, are absorbed
poorly or irregularly fromf{ X eSLiFHotlr@ct . Also, many of the
50 am di nopenicillanic acid$,.s i ediPENhamt [are i nconpl etely
absor bed, when given orallgy{ 8 , individual] variations in the rate
of absorption of the vari §J>:>a ' i|G¢ Nlcaic¢ |a6ijds and [ ERR] -1 act amase
i nhibitors may in many ingt Anc AT PUht)i B where the active
conmponents are not- presemg 518 y or gn tlhe joptimumratio, even if *®
the two drugs are 55 glver 5 i5M ;gg; Q| .
55 Certainly easily hy@rolgyrah of am di op npci | | ani ¢ aci ds and
[ ERR] - | act amase i nhi bi EorS ar e better frlomitBe gastroi ntestinal
tract than the corresp@ndigng f 3 B&BT $yd=EoI ysis of such esters
in the organi smgives 1§| s& to iR D6 S rlast|i ge by- products, and
al though these by-prodgct¥ pre y noh- t oXi c, Bt is undesirable to
expose the organi sm to~60°u nne J tabol iteq. Anpther disadvantage by
usi ng conbi nati ons of eaS|>l y hydrol yzabll@co e dstdrg of the
am di nopenici |l anic ac@d ivativyes dEQ,E%QR]éI aBtamase inhibitors is
that the ester nvoieti es i ’ease 1he nollecul ar wegi gHt&of the conpounds and
consequently the size gf Eha dpsage Jni o &Y ¥si rg¢th§ conmpounds of the
i nvention, the size of$th& Hos hgelunits c&m@e@emeﬁﬁed consi derably. 65
In addition, the absorgti &n| of | sugh ¢& ¢R°RPI® & ekl y not take place -
si mul t aneous| y, even iE &5 6 ky
GB2045746B 6. t'Se sorrpomds are ¢iyRE L yhe |patient at’ the sane
time. For instance, thg p"\/al oy ! okwTetd) Icgssgrocfo re§7| | l'inamis being
absorbed very rapidly,.§ wher pas| thge sparingly -sol ybl @ ®i val oyl oxyne- thyl
ester of the [ERR]-I acﬁanﬁse i hhi pitor )g.pci,,(‘:_i I@r [ £i d 1, 1-di oxode is
bei ng absorbed nuch moge fKIpwWy. b A ' ..di sadvant ages are avoi ded
by using the conpoundssofcthe nvent | on 5 It s |b®en found that the in
vitro synergy between Eheod fferent ER’?L—LL%C‘L |'%1h| bitors and, vari ous
am di nopenicillanic adgtg eyivptiyes|igs pa.l:t._l,q 53) $ronounced when the
rati o between the two g onents |s betywen 3: 1{and=¥:3. As the various
am di nopenicillanic augrgerl vatiyes| have su(glg;t I Y, i fferent bi ol ogi cal
hal f-11ives and di strlbgt-'gﬁn chir agt ef S - Lhe n_atlg) 10 between the
| i berated conponents of S-ﬁe cpnppunfls in thejorgahs and tissues may
vary to 10 sone degreg <W LI| nof ma %ggew 'tgér ¥ he above preferred
limts. The present |n§@TE| oB Esomj Ncl heders et o oy f$r the preparation of
the new conpounds and & gaf Bs| ALTof PG PE ¢Fe [rt hod ‘a compound of
formula V: 15 [ERR 20:?55,;| ng Ech fprnul a [ ERR] [and éERR] are as defined |,
above, and in which X 3 dsSf0E p | pav| @ aregr] 9 5 such as a hal ogen
atom preferably |od|n'%,~ms EclaBt pd Nnt”l' ; il |& formula A-Min which
A is as defined beforey @aRd Bl § | chtibn, such as [E%?R] [ERR], an .
ammoniumion, a tri- o%%tegraﬁlkyl-anwg% |o1,A(
t et rabutyl ammoni um i ong °T$e § akth @n i S|-Ppap %o-r med 3 "a swtabl e sol vent,
e.g. dimethylformanm deg Hy& lagef &t g, 39@@6%’0 @nefhane, acetone or
-hexanet hyl phosphoric cs t“r’i am d®, ' Tof ‘a’ Suffigie t;-g_l me and at an 30
adequate tenperature \E view to accpnplish the gssr ed conversi on,
usual Iy at aterrpera‘gu-r-efrom[ERR]’é‘to [ ERR] . -3

. S34m Eloy s | §le2
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The corri)ouﬁds of formula | can also be prepared according to a nethod(# :
which as a first step a conpound of fornula A-Mis reacted with a co d

of formula VI to afford an 35 internediate of fornmula VII:

35 [ ERR} 40 g : - GB2045746B 5

40 | n formot ab Vi—amd VT R A and— X areas _uef Tedbefore, —and—Y
representsr faaw ng group, such as brom ne or iodine, hal osul phonyl oxXy,

‘e.g..chlor M L% %n 03 %YHoﬁtél J}‘r}gﬁ'ﬁﬁlﬁﬁé’ acid FibioxidPin Jastmg IVOIUPteﬁonyl oxy

hal oé‘l’koxyg, SHI fdMmistRltioW@BuUDSt it ut e substitute

such as benacsesmy of potaabiumlpeniiienate 1110diyAido<orrésporkiinyolB2ng B perigMRYAcRK Y ,
Y bei ng 8 heidlozide) ieaquenys golotign t han X. The .reaction is performed in the 5
same manner Ba$2@ awcafi ik BB hydrevélonde rarrespoading to 498 e ofwenivdlanio arids!. b
fornul a V diqide) iaauepns;,oltipn o suitabl e sol vent, e.g. dinethylfornanide,

et hyl acetate, dichloronethane, acetone or hexanethyl phosphoric acid

trigmd usuarlyug,;, Rbefigperature from [ERR] to [ERR]. ,
50 1n a?%econd stmog é:,e?ﬁtermadlate of formula VIl is reacted W|th an - 10
am di nopersubjekl aniac aci d gerivative of formula VIIl: 55

[ERR] 60 i-A—whi-eh—tERRI—anrd—M-are-as defined above to forman ester of
formul a 1G|1f desired, thé8X, in 65 fornula VIl can in advance be exchanged
by a bel?d¥K| eavi 3¢ gr oup8 65 7 ' 15
GB20457468Y he ab ge conversions are perforned in a reaction-inert

organic s '\vent, ©.¢. dingghyl formam ide, ethyl acetate, dichloronethane,
acet one o(rﬁn.exa.mhw_p.h.os.p.h.on_LaC| d triam de under conditions mentioned

above, 2mdvespual | w.;t tenperatures between [ERR] and [ERR]. Another 20
enbodi nent a- first step in which a conpound of
forrrula 5 A-|V|IS reacted w 6-am no en|C|II|an|c aC|d est er of forrrula

| X or Ism' eleered a:'s véw'v'e % oestrise 3¢ RV "gra
deri Vatég t@ﬁc lr%rfé n? ] ?\/?Plaz#-s co njaféla to 25
f ornul ae iRisfatidR of P d ereac ion'1's

sui tabl e 30A£>rn%aiea .rsmm&nt en|¢4@% df dmhfc%m&rmme.damrpé,@f&éda.hltue d@fine

t enper at ursfter sral addshistedtion b6 thedrrp: ing pbtassiumiiali ¢ yontlaktathérgfor sdRidisttbtesmn Of

formul a Xofaneba taepmlpwd db ¥ Dr 826t gae 73 %awmi em\@hd df penicillarde aeid N, ladigxidld, or

an ami n3p phwﬁtmt us(?emg/'éme#@lenhebsewomptw npound of for rruI a VII In 30
second ste lp trafe °t" E&é g"i‘gﬂ ydrely faﬁ'i‘e Prﬂg%“ PB E“Et‘

t her eof 35 ét.@ s " of b % g,, %3<X'ifL
derivativ dﬂ'ﬁnl @sé?ﬁm |II hi@lllam Xl sre‘deter-

i n whi c@5[ R&l, a ashéﬁaammapédmo Q'ﬁ@das’h@d lide ﬁﬁ%ﬁ@§sér0ﬂh 16V6)60 N or 35

sul phur t genicitibsic a¢id ast-gibxidé) a0t tiﬁanrumdkavnﬂmemmmrqa}m le@éls bomedillivam.

deri vat i vesltofill appeenfiom e drbwingrthatiadmidistratiore off G- 845 HClrgives Irisetot slmgltat-ypes
of conpourmgsuskigh !%elgpf/@ﬂc'lhmﬁ' arg ﬁr'mmﬂSP emsb'tor apchiugtherathatche latterglyypysis

t hi oet h E s°' ° aly. ‘h ame us isablR 1¢ pificientiyPrpiegidhe ve

deri vat 19 E}"‘%&@"ﬁo‘ﬁfaﬁ ﬁeﬁ “3%%"9.1 sitér @d& b e AaRb AR ng*°

am di nopenérﬁ eiWﬁ&énW@@ -as aﬂso et hod
conpounds gaécebwuérw Redtméite S{thSPRE@AMa prbmtga smgma amorﬁwwdh Herdasingrul a X or
an ami no- freghecy @add dera sesibus/problemrie dlie, clipicgl. therapy. Thak&mpaindy bf die inveationneill
: 45 for such purposes be of extreme value. 45
Therapeutically the new compounds have distinct advantages over mere combinations of the
_ amidinopencillanic acids and the B-lactamase inhibitors to which they are hydrolyzed, or
combinations of orally active esters thereof.
For example, many of the S-lactamase inhibitors, including penicillanic acid 1, 1-dioxide, cf.

50 Table I, are absorbed poorly or irregularly from the gastro-intestinal tract. Also, many of the 50
amidinopenicillanic acids, including mecillinam, are incompletely absorbed, when given orally.
in addition, individual variations in the rate of absorption of the various amidinopenicillanic acids
and B-lactamase inhibitors may in many instances lead to a situation where the active

__ components are not present simultaneously or in the optimum ratio, even if the two drugs are
55 given simultaneously. 55
Certainly easily hydrolyzable esters of amidinopenicillanic acids and B-lactamase inhibitors are
absorbed better from the gastro-intestinal tract than the corresponding free acids. However,
hydrolysis of such esters in the organism gives rise to the formation of inactive by-products, and
although these by-products are relatively non-toxic, it is undesirable to expose the organism to .

60 unnecessary metabolites. Another disadvantage by using combinations of easily hydrolyzable 60
esters of the amidinopenicillanic acid derivatives and the S-lactamase inhibitors is that the ester
moieties increase the molecular weight of the compounds and consequently the size of the
dosage unit. By using the compounds of the invention, the size of the dosage units can be
decreased considerably. _

65 In addition, the absorption of such esters will normally not take place simultaneously, even if 65
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with a conpound of formula XiI: 50 ’

0 [ERR] in which X and Z are as defined before, and [ERR] is a | ower aI kyI
enzyl radical, whereby the 55 hydrogen atons of the éﬁ%@}ﬂf %o
ormula X are repI aced by a R -Z-CH = group. 55 Wthout 1 the
reaction product, an amne of the fornul'a [ERR], "in which [ERR] has the
abov e HERBRIpBETs o gitsHiRChé Patisheat 198 SirhetimB] Pk istancaliRé pildoyloxyRigEgnd of

f or mubserl of insecilibiami i being Bbwrisedacty @pidlys wherebethalsparinglyr solublegsivaloyleapme-nert
or ganthyl extdr\oé the Slactamase ldhlettwwen@tllhec acig 0, t-dioxade\islbeing absarbedtniuch acet at &~or
benzeﬁ\?fea?t'O"f"bomt erature Qr ower tlgrrperatures The first 60 part of

t he®re ‘ff r|’I‘* I@r"b"é sa?ﬂ’(?}’ I??’d“ F:’t?'ﬁ(??f rﬂ""(?f““t’h am n
the 1g SR e Wgr; g e o
unti | thte rcs.%s ,rerars B bvf‘BS eu.sltnt icill&H; and X are -

hi t e&érﬂrati%'é mevmsu@mpm&adm b.iﬂbgtcﬂthalftwesgmms&muabmma ear@:msl e rdtio VI, VIII,
| X,10XbetwaerdthXlliberated compuwents of they ndve conppadeih t68 otgpnsraidnisigesemay agptes 1t0)
t hos esanededies; bvh\e'"p\o emelly iej vithinpthe pbave prefefeedlimits onpounds. 65 8
GB2045 7he @resent inventjor) g me'g &;%e@mferd’?g Pm%@%r’%ther\ewwmwwm or the
cor r eBFEAATH T IBE 14PN RE a COMPUIN Pt Torfgy onpounds are acids and salts,
congespondi ngyto A peing a radical of formula 11 in which R4 stands f
certaer_a.f,,;L_Na no rg drscal s. The latter conpounds are penicillin sulphones,
whi ch fra hown net hods. 5 The conpounds of formula I can
be purrfred anpd i sof at ed ™ usual nmanner and nay be 5 obtained either in
the free sta Lorm of a salt. The conpounds nay in sone cases be
obt2Qi ned asUdi ast er eorti ¢ > fi8-vflsXhi ch when desired may be separ atZH by
known net hods, e.g. chromatclgrapfiy It i a further object of the present -
invention to provide pharnmadeuti &l conpositions which 10 are useful in the
treatment of infectious diseases in the human and veterinary practice, and
10 2shinclahicraforiaala RS @dd Ro brecastdefindd abpes, aant én ehich X stangls ¢atla leslinggrotip,at | @S
W th suchssaelljalgen atomy ipeafgralty @direnisasictadorith afortpmaing ot onnulerA-ddirt ai n "as an
act i veh@bﬁpreﬁeﬁ?fmé bre@setanéh/é'sm#ﬂer sse'r ?ﬁ:t‘%d T A aneoni¥m Y. @dFsIrSt i ng of
def.i ne bo Se. t oget her

n [l qfsl’ [l ?

@9 aet.ﬁrm P b 28 ; AL gs't"f::rararam "@umrr R
ai 95 ehhisorolvith DUGRES b d&ﬂ!pﬁgh hE Qb CbhveRidny ussalty ¥eq

carrra,rreﬁuhsa an®e°c.15 can vary between 1 % and 95% by wel ght.

COoNpPosiThe eompaas bt foveulk ¢ danipisé be paepared acqhdingracemeihodlin wbichas afﬂrst .
pr es estem aicompoundcdi fermulaodt Mtisreagtpd with acopgeens offonopdrs Vi torafferd ancapsul es,
suﬁafnﬂﬂﬂﬁ'éﬂeé’éi‘emﬂbﬁ‘%t s suspensi ons and the |ike containing the 35

conpoy f formul a I Qerr atoxic salts, mxed with carriers and/or
di | uent -Phar maceut | cal |y acceptable, non-toxic, organic or .
I nor gan c soI id or |iquigd carriers and/or 20 diluents can be used to

mala® up corrposr tions containing the present conpounds. Gelatine, | actqgse,
starch Vimagnesi um st earaMl, talc, vegetable and animal fats and oils, gum
yal k Iene %I ycol buffers or ot her known carrr ers, auxiliary.agents

and/ ofn %aSatfeémsrf Pefgra prez nts a t" Ao e, t he
CO%OE al oxés p yﬂ,E%?(?XT ¢F?ii‘(ﬁ}!;“@l utgi or su t::eeqd?ésﬁlsu x?l‘gls'uc a gwlt\e%uy\hl CJ}S

,(:orrpounds "
remta rmt.orpé pbnér&réul.@uﬁ, rnsaﬁ&rasr asSdéG .baaf breast i- tﬁék

ant i t coanpoudds eiformuleViaad itakgs placin, a. quitalile salesnd, e. G.tdlmetl'lf?lfdiﬂtﬁhidéuéthw

ant i bacetage, rchdhbrorsetb#neascmrqtrhb*ameshxbph@epd!raﬂ seigltrininive, usvaihcét sact .

sy ®8r tempetatue frp "\/ﬁ’t'qq B)N€ or both of the active conponents formed by i vivo

hydro %f{% P§e‘i?|"dtsf?8 % mRdiatesf f‘t’ﬁ‘@'aéd' IS SeASTRC; it amraidingpenigiianic;asid

Pr ef f BFS/"et‘ﬁemH’é’fﬂ) tion containsa known penicillin, the ratio 30

. between the active corrpounds being between 1:20 and 20:1, nore preferably

betg;\gyeﬁ1 é{)S ald 5: 1'1 l.ln a preferred conposition, the active ingrediergsis

cill fj,yﬁet hyl 6-
—[l—-M
_g, o

in which R, and M are as defmed above to form an ester of formula 1. If desrred the X, in
65 formula Vil can in advance be exchanged by a better leaving group. D S 65
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[ (hexahydr6-1 H azepin-1-yl)-net hyl eneami no] -penicillanate, optionally @
being used in the formof a salt with a pharmaceutically acceptable,

non-toxic acid, and the penicillin is 6-[D a-am no-a-(p- 35 '- - '
hydr oxyphenyl )acet am do] - penicillanic acid. 6320457465 7
35 The conpounds of formula'| can be used elther as such or in the formof

a salt. TherPiBaos Bslveins Hie peAbneddth % redctiBilinedt ciqinittloRrent) o Yo liRlet G RAR
nmany . of t lige, ®ftlyl Scetats, Gichidiémétlishen GédtaNel il BExanwuiie) pRaBhdrie £ MBnRleluRd¥AL e .
As i ndi catcenditdra\maentibhel ghoee cnti wmﬂpaumemyebaewd(mﬂ: and 603C.

phar maceut i Aadthdreambodinfent,of the mathad-nomprisdsrecirstchteny mmnanﬂformula '

oy e A AT, %6 Eg‘%&@%f’ﬁ et G4 %"Sﬁ%’%’éém?’ “BHadince, che

preparation containing from10 ng to 100 ng per nl of the vehlcle Anot her
obj ect " of theHlnveHLion resides in the selection of a dose of the conpounds
of the i@dﬁN EON a e unit of the conpositions of the invention 19
whi ch dose “an 45 can be adm nistered so that the desired.
activity is aghieved wt ouf si mul t aneous secondary 45 effects. In the
hunan t her . % W?O dsy are conveniently adm nistered (to
.adults),Ln dosage units of t éltlons containing not |less than 25 NP
and up'f% 2500 ny, preferabl fr m 100 to 1000 ng cal cul ated as the
conpound of forrmula | together w¥h an atoxic pharmaceutically acceptable
carrier. For oral treatnent of patients, the dosage units 50 preferably

contain from@ 05 gyto 1.5 g of the compound of formula 1. 50
By the ZerHTN," sag " #$ meant a unitary, i.e. a single dose which is20
capabl e of "beijng adm ni stjeveed to a patient, and which may be readily

handl ed and pgcked, ;renaijning as a physrcally stabl e unit dose conprising
either the gefive n&terrﬁl~a§_ﬁuqm_g a mxture of it with solid or liquid
phar macggit i cal dlluents car |ers sol vents and/or auxiliary agents. 55 25
In the formof a dosage unit conpouypd may be adm ni stered once or nore
tinmes a day at 55 appropriate |nt val s, al ways dependi ng, however, on the
condition of the atlent and in accordance with the prescrlptlon nade by

h dawh "t"?"’t'qe areps F'P g The rpagtpa ¢ it
LrCE ol '@s ofient ot pi e e LR Paﬁttga%%ﬂ;@?e@n? e nf)?°
a salt ther ﬂﬁém@tﬁreﬁe{hb r?ﬁtgrn%fa%s%f fcym\'uﬁh( Eé?\nlyeeﬂbﬁd?&} By Fé@&lntﬁeb Q’ngpéﬁ'l(:‘ﬂﬁmgbnf 0 e

several siZ@ & a0faf dF an amino-protected derivative thereof with a compound of formula Vil.

t he conti numussdcbrd stply obd cerapduat ios faemhib ot orngy dnfinerpiotdedidetiviivel tiams asg., A he
t abl et s3ortrigfleyisiivl desivative, ismeactedpithpa reattive fderivativé ofdraamide euthiealidepsfdprands | 0RH-
if desiredlin the form of sustained-release fornmulations. In the veterinary
practice t boye maceutical conpositions nmay al so be used, preferably
65 in the 6?@1‘8%/ dosg{]e units containing from50 ng up to 25 g of the
COMPOUNg G wirithRrds thehedithg defifbP R4 400 7 stands 1+ aygar&%apﬂu.%%n@mua& 2b
a salt t Q,rf@@fnmaﬁor the treatnment of manmary di sorders, especially bovine
mastiti s, tAeecanipidsad rexctivd derig@tives 6B cdntpoaddiohfosrhale il tbg' fdllbwinig moh-dimitingar y
route in Itvwrocﬂc@mptwnhs maqpralvmr!mm-srn@hloaéesanmowmm iméniuro tjeathers. Wi th'a

substant & als n ol ubl, oi I.-i.nsol ubl e. bi ndi n the 5 form
of = S gr anu# “}x reactlons wrt the salde reactrve derivatives are well-known to tﬁe mg knlledn in the art for 45

5 The comSHR nﬁf"{ LGt of Hemathgl Sothdotnd¥ et ﬂ»,,ﬁﬁaeraeg o w.lsé% e’ 200
ny/ kg bodycowab X 0P hh BRinotiotected BérRathe thbrasF, b.9:, a snkg& l&

patients, vbnm&nﬂﬁngotfbni:ﬁlag(nper day, or an equival ent anount of a salt as
defi ned5@efore of a corrpound of fornula 1. In the treatnent of patients, &0
the present @ Eﬁounds ®@an be administered either alone or 10 together with

ot her thertffetiFHcatnX acti vé&lkonpounds, e. g. probeneC| d, which aid i n

combattin WhHIC t n rte /5! }me B?O(} 89! $ r(') P e P ﬂ I'
cobat Lody ‘ogmbs oSl b Vo 80 8 P %gr%r%?? UnGERE
active COfWQI\BiA@%oIa%n b1R8 Pealiioh lﬂﬁmnrﬁrﬁh@f)ﬂﬂe 'fcﬂm%ﬁm.f-ﬁt ﬂél’i’fﬂl s'tﬁé\s

t hese bei rapowp Meﬁhuﬁgsmslaﬂdétemuaé ybaeﬂionthchxrﬁ wHeedbly @ domipBindfforniuta { ise
treat ment obfaingslt i ents, the daily dose is adm nistered ‘either at one tine,
or in divi dEep reaction is preferably performed in an inert organic solvent such as diethyl ether,
60 tetrahydrofuran, ethyl acetate or benzene at room temperature or lower temperatures. The first 60 :
part of the reaction proceeds rapldly ‘and after the addition of the amine R,;—H, the reaction
mixture is placed at room temperature or at lower temperature until the reaction has finished.
The intermediates of formula VIi and X are hitherto unknown compounds.
The starting materials of formulas V, VI, V]Il IX, X|, and XI} are known or may be prepared
65 by methods analogous to those used for the preparation of similar known compounds. 65
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5 ¥Wosages, e.g. ‘two, three or four tines a day. -
n the follow ng "Preparations” the nethods for preparing new starting
erials and internediates are nore specifi caI | y descr _Preparatjon 1
20°6a- Bronopeni cil l anic acid 1, 1-di oxi de ' hB‘i‘&45€4§B : é B .
20 To a stirred solution of pOtaSSI um per manganate (1.90 g, 12 nmol) i'n
wat er (st dfithe ABing erikdrialsF fdtmuib. AAM Bt theZrre8PBhdinyVasids4He RAowk OPW se at
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) 1tVES ARt e6bjscR bf thesb vetion tosro I&Dp mﬁﬂﬁtnéﬁl ByrhpasRhstivBich 50 N ) .
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e
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1 64 [(lﬁxah?ﬂi’o-m-iﬁﬁiﬁh)-yl) rﬁetﬂﬁel(ebmlrﬁ)]-bbmalldﬂ)ate éptiddalfydbeinly uskd the fadnh of6- H) , and
5. 18 a(salt with-a ghagmaceutically agcepipblepman-ut peideartdythe penicitin i€ [Rre@thinvsx-pnt er nal
-r e$%r'\¥ﬁ@éYPhA"\d 'aldP] mm%tgwaﬁ m: sal t of the ahove co ound was ob88i ned

(CD3
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ﬂeq Raded aﬁ&ﬂa %epre hEMRLIE Iy LIWEIKedTBh B phar@Bicttitdl RIIAL 8f
1 Ae Piréd$hforbincluding sdspsdiotisiadd ndh-a@RIdLS bintnvems; Adshatmacedtical prepstatidnl .- 1409, 5
ol Yfori araldreamidny Infag hedmttcfolny oba sispersion/ionadtithe presettdoyripaandsethe0. 98 m, 7
nmo| )prenacktioh containind drest HAmg tezopsnwﬂ @Dofrth!) hlcltand the m xture was stirred
at rooﬁmt @'? rtee mrmwnwm in thye; thp cem ndaefathat e (30 m),
ministe

Sog? 9,? desﬁ@? |t\li° %;so acrl‘ueq‘: ﬁw ‘wsnmtﬁgg 3 dg:%tg pated ggueous
- taﬁﬂe

@ﬂgm& vantbnt m"m% sdJnQ sired
COh‘pQ.l,J §uﬂ|t§’& @&rﬁ;?bsﬁi@né)é ntal |S§s)f§§rfi ; ribotly Jpqlﬂq;%r q.ﬁypet rol eum
et herpref&a Kifidgh POO Fig: to[168B]mg calculated Mh@h&nbﬁdﬂd%@&hﬁ:hm t()& lthSdhOWEd

Si gnaltaxicgghaBnacedticélly éccpptable carri r, ordl tG@tnient oBbatueBts(}H'é)dos&eﬁmltﬁ d, J = 3Hz, *

20 wpfﬂahlvl@omh-fm 4)5493t b5 glof eurm)oun °BE>r P‘BU = 3Hz, 1 H 5-H) $H0and
e 1arm- u l l a

5. 85 Zy E’Jireadilt' P glﬂ'g pac P@ﬁé’ pehle efkeingas i nt er nal

stergd t remaining as a :
r ef er’gH physically g%b?ﬁu%ﬁ%nhet Eiv(“;'alrécng either the active matenal as such or a mixture of it with
. 65 sohd or liquid pharmaceutical diluents, carriers, solvents and/or auxiliary agents.

55 In the form of a dosage unit, the compound may be administered once or more times a day at 55
appropriate intervals, always depending, however, on the condition of the patient, and in
accordance with the prescription made by the, medical practitioner..

Thus a daily dose will preferably be an amount of from 0.25 to 15 g of a compound of .
formula | or an equivalent-amount of a salt thereof as deflned before, which convemently can be
.80 divided into several single doses. C 60
In the continuous therapy of patients suﬂenng from mfectnous dlseases the tablets or.
‘capsules are the appropriate form of pharmaceutlcal preparatlon if deslred in the form of
sustained-release formulations.
In the veterinary practice the above pharmaceutlcal composmons may also be used, preferably
65. in the form of dosage units containing from-50-mg up to 25 g of the compound of formula | or 65
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GB2045746B 10 1-Chloroethyl penicillanate 1, 1-dioxide Follow ng the
procedure of Preparation 3, but substituting 1-chloro-1-iodoethane for the
chl or oi 8donet hane and increasing the reaction tine to 16 houGB2Q467#s8 9
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sodi um i ods&€hlotopgpicilianicladidn e, raitiss € was stirred at roomtenperature for 16

hour s. Pr eciByisubstiading qadtassiuro [laenhlotiepeitilldsfate Jor timspdtassiier @xdbrombpertidiians®e liv ent
was renov ememmoea-era of Preparation 1.-ea-¢chiarpphniciltanig 9cidb1t brﬂmide was obteingd esicrystals

e adét & Y %hef 9"'!‘& 61"& 33&1 edb
igypﬁp?f ;[H' 'E %;%Q’@ms gfg‘f gwegg artgf]? C}@rdg'é gvjacét a%g%gi’iséan

4: *6) to yi es! dtalfhel p&&s@mmw a%svecwncmh@was smﬁﬁs&bﬁ aaidm Stah ¥quimolar
mel t i Ng 5POaMéLint bERB] M ﬁ&sﬁﬁﬂmﬁaﬁlha@ndaie in acetone toa stlrred solution of 6a-chloropeni- - 50
55 clllamc acld 1, 1~d|ox|de in acetone.

Preparation 3
Chloromethyl pemcrllanate 1, 1 -droxrde
b5 To a solution of penicillanic acid 1,1-dioxide (1.17 g, 5 mmol) in dimethylformamide (7.5 ml) 55
was added triethylamine (0.98 ml, 7 mmol) and chloroiodométhane (2.18 ml, 30 mmol), and
the mixture was stirred at room temperature for 4 hours. After dilution with ethyl acetate (30
mi), the mixture was washed with water (3 X 10 ml) followed by saturated agueous sodium
chloride {5 ml), dried, and evaporated in vacuo to leave the desired compound as a yellowish
60 oil, which crystallized from ether-petroleum ether, melting point: 94-96°C. 60
The NMR spectrum (CDCI;) showed signals at § = 1.47 (s, 3H; 2-CH,), 1.66 (s, 3H; 2-CH,),
3.563 (d, J =3Hz, 2H; 6a-H and 68-H), 4.46 (s, 1H; 3-H), 4.68 (t, J = 3Hz, 1H; 5-H), and
5.85 (ABq, J = 6Hz, 2H; OCH,Cl) ppm. Tetramethylsilane was used as internal reference.

65 Preparation 4 ' ' . : 65
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6[ ERR] - Am nopenicillanic acid 1, 1-dioxide hydrate A T
RR] - Benzyl oxycar bonyl am nopenicillanic acid 1, 1-dioxide To a stirred
s@lyg i on of 6[ ERR]-benzyl oxycar bonyl am no-penicillanic acid (63.5 g) and
potassi-m hydrogen carbonate-(18.1 g) in water (1125 ni )GRA948V46BYy (thout
45 m nutes) at [ERR] added a 60 sol ution of potassium permangarate—{38-g)
i n watl&Ghiqresthy! pedicillibare hd-didxaleoxi dation, a pH of 6.5 60 was naintained in
t he redeliovjng %’meél{wf&M’ataiiun3obut¢hbmittﬁin§uliaﬂuia_.i1Qb&g{mne}dp;@: ‘ubl e _
mat er F 0 RASMIAERAAN ifreasing;the, raacfipn timeitot Hbhdurd, tonaled! -otiidro@tiyl pahibifteL Wi th \
et hyl cHilhiBbaragh\Forl SR« ei 9@@%?%&' Whielseouicblee purifie¢ by dnegphinin and,  af t er
addition of ethyl acatdst & tpetrolguryethered:3)o pH 2.5 with stirrings The
or ganPreparaysr 5 \Was separated, and the aqueous phase was extracted with
addi t Ciorametityl 8a-bomopesitindratel 7, 18ioxidld M ). After drying, the conbined ethyl
ac?éa‘béYékhﬁt'&twg Sahremenenjsitiasit acidi101-8lxide fok Ihe penicillanic.acid 1, 1-dioxide i
GB'2 92 geriﬁé:?%'dm

| Bropadsise of Prepargtipn 3 chipremetind iGatbeoragrnicRieRats 1 Al-dibxid i
acet aat’éhf‘z °itlé - pe ?u et her FSOO m) to yield the pure compound, .
el tifNngde ROIIRL - ,ﬁ@%%i% :E?‘Egﬂﬁ:‘ '_7 = ¥-g3is. BH; 960,83[,5@ s, 3B; 2-CH,),

6 ERRABGYU SG6AIZH, DCHICIFpiif T2 wak Wl b Mgy s 181 S/ #nd 6.80ed sol uti on
of 1%[ ERR] - benzyl oxycar bonyl am no- penici’l §Mecrelgenge-1, 1- di oxi de (15.3 g) and
5 potRrepsrationt8/dr ogen carbonate (4 g) in water (160 'm) was hydrogendPed
over Otg%merhg’ rogpgcilflapate4 hours at slightly el evated pressure. After
filtrapy SipsH H"%R?tﬁ?ﬂs'm BA-brgmapeeitiigratectohtdre peddllamit heid 1hEdiBkOind fig | Ce- cOl d
aBES ggg'wl d"i;b e \RERCedyp Q& Pregaretipm3.hioTreethyl 6 yyorn pdnicillahitd viae loBRiheWaS
filtered oft, washed with water, and air-dried. Recrystallization fram

di metArsgaration 71 O mam de-wat er af forded the pure nonohydrate; nelting point:
['ERR]Cgé%@n?tMIuciaEEB];ate 10 + 252.9 (¢ = 1, dinmethyl formam de). Preparation 12
Ch| or oraEiewipp the droeeadiucxaf(Respaedtioh BN BuLsubStitutin o f tassi um

1,%p PRSI [ 1-tieride gnd thie gietliv&mnmIchlpr@%t&ggﬂqﬁéﬁ;ﬁzﬁg&{(%m?:%' car bﬁ‘at e
(6. Opgeﬂaggzﬁigol ) and tetrabutyl anmoni um hydrogen sul phate (0.34 g, 1" mmmol)

N WBlofdm Shdirs ' i19‘moeorr¢t hane (15 nl), chloronethyl chlorosul phate
(1.5 nio)a 3 rgga%ﬁz . S ng, § ot -at [ERR], the mxture was
f g0t waed%aaaiémraﬁ&%{ﬁpﬁ%%ﬁ“{%;,f%,?—‘;’[gféE’\ 7§;§§agwi§1 etttylforawmidenti 2umiphat ) .
Af t efor #B| rinintes, Aftek BilyaloR pMOthyl aé@ﬁe' i)t tHe ritull Wil iy o Uro20 3% at ed
to agg%ig:%% ?Eyuebw ap;w;lgwﬂomlaﬁé‘. idriéd afdCeviaBératbd 1R Vhcuo Fea\?e,r & iﬁi’ﬁ?&”@r €
filt by ghroRatpgrapby wh istlica géldo pielithe Gésirdd 3GHplindEentitals to give

8 FaMRoYnd hsObRtLin Aenaptign Bt ess crystal s vvirt hoamelt] na tpgi‘ﬁ?‘lg'fe' 94- 96C.
Preppfephhaish ¢3 25 1-Chloroethyl 1, 1-dioxopenicillanate o 35

),

25 TonleroMetlyt 6&cRbro Q;imiaig; Yl 0xopeni ci | | anat e (40.7 )g 0. 15 nol I
si | veByBubstiaitiag (6&ch idilldriic BGE N, 1- ' rooxide (7.5 g) in acetonitrile
(75 0hapYocedure bt Brepardtioncalatichanding éﬁﬂ?fi@%‘é?fmaﬁaﬁ??&;%rkﬁﬂp;F-';gq, for 48
hégr%‘ﬁ%’; abi egttf te esréaé:rq%, the silver salts were Pt erdpaired Saag t he
filt . §howed sigralsat S Fhb484sidHI@-0Rs W64 EHRKed.day et hyl

ac etéh&e?li {ﬁghﬁngg’%?ﬁ Rﬁ.ﬁzg bHL8-Hb b Wh . wers thbdHan 1H) SSlgét) aichs 84 3)éCIueous

sodi um chl ori dé, " fi1eet By Ss usadpsdoterngl wefesenced i n vacuo.

Chs oPrepaogtionptey of the residue dn silica gel (hexane-ethyl acetate, 3:2)

gav doddnesthy! pbmicittanEpo U Hidkided Crystalline mixture of the two di asteréBners

‘Wi th T psolaBd af IAGronktiay pemitiilanatel 7 13foxide (9 GAET ks dio icillanate °
35 MWsadded sedjupniodide 19 gi hh(blt;memitx;dfe Wai‘stkéﬂmtﬁ"%ginﬁﬁ??%%ggi:& -0.'1 nol ) .
i gy g’;ggfggdg%g';}ﬁgo;dsgwﬁ? :’fets(filtheec(@'t) the smatwauemmsdwﬁe , afd ‘t he :
m X ! -

t hi ogtﬂeﬁggf&,gﬁgggggfﬁ d 69 I RroeR dyced pressiseed i n vacuo. .The separat ed

&Etra 4 gntzmm@erf@mslmme sédjuia Gotides@di 5O
Ye&
. hromat .
0i | 4uBltoiekB e VR cbMp&indis cRlofiice Wi, 157 gt (@ttviasstateshexdni th wat er,
dried 40 and evaporated in vacuo: %?ﬁ%ﬂ?:eoy he "gﬁ"g\ﬁgg‘“c'rﬂ’oﬂﬁ?dbr aphed on
- &5 iFeapacgtipn (hexane- et hyl 40 acetate, 3: 1) to give a crystalline nggcture
(m ﬁﬁ’-"g%@@egﬂaw acidd., lidieside hpdraer i ¢ 1-i odoet hyl o g
To & st s e o, |
©0f B5-benzyloxycarbonylamino-penicillanic acid (63.5 A
hydrogen carbonate (18.1 g) in water (1125 ml) was slowly (aa':;guatc:ls(minitg!s)a:td (f‘tga:::;:g a

60 solution of potassium permanganate (38 g) in water (915 ml). Durin idati

_  of ¢ ; _ ‘, : { . the oxi

was maintained in the.reactlon mixture by addition of dilute sulphurig acid. lr'?sztll:l)l:;‘fe.an?al;'é(r,iils.s 50

was remove_d by f:ltrat!on, and the filtrate was extracted with ethyl ether. The resuiting adueous
pI]a_se was filtered again-and, after addition of ethyl acetate (6_00'ml),' acidified to pH-2.5 with
stirring. The organic layer was separated, and the aqueous phase was extracted with additional

65 ethyl acetate (2 X 300 ml). After drying, the combined ethyl acetate extracts were. evaporated in-. 65



“and 1-chl of oet hyl esters, containing 40% of the iodo conpound, according to
the m croanal yti- cal det ermnation of iodine. 45 Preparation 15

45 Chl oromet hyl 6[ ERR] - bronopeni cillanate To a stirred sol uti

pot-assi i 6] ERR] - br onpbpenicill anate (0.96 g, 3 nmol) and poté‘%&‘g‘{ﬁ““ 11

bi carbonate (1.80 g, 18 mmmol) in water (9 nm) and ethyl acetate (9 m) was
added t et r gaygd, Yihg hEsite Wis ROcH<RHIBBd FromiNli Bediite 145 Wml)Petol B0 lether {500 MivEs! bY
chl or onet hydid el sure corbfountl] PBKIRG b6Int 0.545 154°C; 4a]F: FDI6.9° @nRd1.198% 0,M{0H)e wWas
sti rf‘éd at room tenperature for 1.5 50 hours. The organic phase was

separ at ed, B.anfB-Améinopepicilianic Ld-diexidexydeate-ed- wi t h eth | acetate

The conth ned fd rﬁ°b“'@9<féfr éa'\mg*\?g% 1% Ao ugugé a
concentr at at :;E% Ie?gteﬁ ?ﬁgt atio ?c ra% thv%‘he'e go

subj ect ed F - et hyl
acetate, %rr&é e d?lr MEI% N@t@?ta srﬁﬁecﬁ' He ia@iﬁpl%ﬁh' cﬁin e as
an al noso lﬁﬂJnIU-Waﬁi%ff&ldbd the pure monohydrate; melting point: 199 200°6 tdethq 10
spectrum ( FEFRLY® ElFovstimgthgifmimemide). ERR] = 1.54 (s, 3H 2-[ERR]), 1.70 (s,
-3H2ERé 454 ,1H 3-H), 535and559(2d J = 4Hz, 2H'5Hand
and. @

i nterna ‘a"g jf

0 cillanate 10.mmol), pot |umh droge 15
60 | Odor@t&v 5@%@ fﬁ&mg&h& ?Qanﬁiaﬁ\ én Sen ity gaéf "i%ﬂm) -
6[ ERR] - br ogmBeioGhi b &ERoro théng) (152 AAoPdsipRa wﬁ
solid sodlmrlsﬁﬂlindeor(Oh&E af 30T, @hemmh)re V\Bﬁldl,ter b thp loegadiztiay@n §@é’ﬁa|‘dteght
t he m xt urandviriedgsadiumeshiphate) odfitar dilutiperwithuprepdrol-2 725 hdjuthe soltietwps cacerd
sodi um 201 watedito abeyt 19 m! dn warugppd lefmt B frsd hgur hTh&d‘@tsth‘FeW?'Q filtered gif) washed) 20
the filtrapigh 6eld Peap %%i/zﬁég’"ﬁ i, RcHB 19 Ve the\fitle samppyngd asgglourless crysig MVitha ch
was redi ssBPLAg PRI &S tate (20 m). The resulting sol ution was washed
W th vvaterpﬁa,gng,pﬂﬂ) dried ([ERR]), and, follow ng concentration to
about 598l 7
silica gel wosiangixfwed 6fqiotassiumt hedicrdbpupicilanate 4®7 g0 0. 15 maly, siVee nittatee(25.5 g,
Fractions Qdﬁtrmlmang sitviecoxida -5 gl inacetoniitI(7@0 el T-ehlwalldoddethané (42 inhyes 5

chr omat ogradse mnwéqréf?cm béﬁmt yrat tha silyer galts vepre Hiterpcbplfy and

iodomet |th taken s IS (rlY Hpe Yy %qer I anddr.I

NVR spe %ﬁﬁ sa aqge us c ;?g e:!O
e

2-CH3) 4 ;Eﬁnd 1 ol %am Wi 152@’

and 5. 97 ppm Tetramet hyl si | ane was used

i nt er nal rerfepérﬁmﬂem 10x - ' Preparation 1 7 Chloronet hyI 1,_

1- di ox036[ ERioethy! 1.@-dilixapaninilepatenz am do) penl cillanate Chl oroneth

ti 1 opanirdle 1 106t
chl or osul phJP@ SP!E o -cg mol) sz added, and the mnxtt?r%‘ %vasgstlrpgziﬂg amgle i/ .

nt tem erature
.t errpg_r atur sodium thiosu d ed, and t Jie acetone was r p
1, 1- di oxo- v&i‘s LR P lerh] i & i el Lm%‘i gi Tk
sul phongp ubs THAGbAB bilwEe ekrs.qaa iifta (gel (hekne

and tetrabwe;&eam1 ﬁgm&mtslmw.agam &wlppmaaaé °Q) &flth@ diadtefwormeiid )-.ddaemater
(15 m) anshddi-chiboethpladstess) eorftdibing140% Af the ioddtdompburgd, caording tor thé evicrddnalyti-

m nut es, tmdwmm@nmwé‘ewas separated, dried, and evaporated in vacuo to

&

Rara Hz 2H [ERR]) ppm Tetranethyl silane was used as

ecb-mg,@,'gsmg,ganafeubj ected to col um chronmat ography on 25

35

| eave a Whl ch ryst allized from96% et hanol to yield col ourless 45
crystal :g'; % itfbggcigfe) Two recrystallizations from

acet one- wat b saHid Bk dfih GHbrSAGRINRiIShd (0198 g énﬁﬂoutar‘éﬁ.&tésqﬁm

[ERR] + [ Eﬁarbtﬁrfate-ﬂ nimol) in wate? (9 R)&iRa eyl Qd%talB( :

1- i oxo- 6[EREl}ut(|&anmdhfm/dI‘uuybﬂpmmmpo pemacmh\ba,rialmveSdﬂlahmmmdhﬂeh(ofh-g,

20 mmol pOvsuiphmdate 048 ral. 43 mmiobnargifthe Iixturg vesis istjitred] atroein deropedd 8, 6- 250
di net hoxybwaﬁmeyqsemabm \aafaaeea ted and the sq hgs f?a@'é"??}ﬂ% !EG" 9cetaa?1d :

t he mxtur@'WéfThec‘; ti qr%‘ﬁaﬁ waée‘ﬁ en? "e(ﬁi"
vater preciif .Eﬁfd .9“3111. §irsia {' daft’%i §§ff ?"é e by
filtrat Laensﬁ-a dridteVad cumaat reono
The NMR spectrum (CDCl,) showed signals at 8 = 1.54 (s, 3H; 2-CH3), 1.70 (s. 3H; 2-CH,),
4.54 (s, 1H; 3-H), 5.35 and 5.59 (2d, J = 4Hz, 2H; 5-H and 6-H), and 5.77 (ABq, J =5Hz, .
2H; OCH,CI) ppm. Tetramethylsilane was used as internal reference.

60 Preparation 16 - . : : ' - 60
lodomethyl 643- bromopemc:llanate '
To a solution of chioromethyl 68-bromopenicillanate (0.82 g, 2.5 mmol) in acetone (5 ml)
was added solid sodium iodide (0.75 g, 5.0 mmol), and, after protection from light, the mixture
was stirred at room temperature for 24 hours. Precipitated sodium chioride was filtered off,
65 washed with acetone (2 X 1 ml), and the filtrate was evaporated in vacuo to leave an oily . 65



e product was dissolved in a mxture of acetone and 96% et hanol, the’
et one was renoved in vacuo. and the desired conpound crystallized. By

gpheating this procedure the mp. 30 was raised to [ ERR
[ERR] (c= 1, [ERR]). 30 Prepar a%ip%ﬁ’@g%&m or?)%ret hyl-

1, 1 -dioxo-6[ERR]-chl oropem CTTTanat e By substituting potassiuml,1
- di O%gyidRlo ARl WhY RERIIAHGH bihgnidbRtd @0 il ahb Mdsafin i'dahﬂnﬁﬁﬂ whHhedTRRRNI Ci | - 35
| anatwatdr2 XD MNOEBUMYSOL), id Pelloirigdddndentratidr i dbbid B n @fifedlddd Was ; Qbt ai \‘fd
as C@ressurk csbjectsd ta colamalcbromatugraphi en silica sqlpsnopy:btrﬁedmethemhynangapo| nt :
[ E(I;iRPgz 1] #RRp elue{ﬂEm]ct-or(sc:oaiamlrw the pmRjtitle pmpeynd poHreveried bythindayeyl 1,

®.

foatmon "%""Q?J gg%q hf'é [§’ %tﬁeveeomeyn ¥eRye e viadiiedpmethvh BBmet hyI 151
di oX6Re ol B .55 (Bl URE o

lre showed | Ef ) (u, d
SR I S
= 10.49 (s, , 1.62 s,-3 ; ZCH3 41(s 1H 3H) 4. 661@nd

5 16 F(renrauan 117 Hz 2H 5- H nd 6-H), and 6.01 (ABg, J = 5 Hz, 45 2H . OCHZl)
m Chiaremertbyin }/r’sﬂqxerﬁé' (Msﬂrueréacyagnzpmde)zaqam‘"ﬂmer ence

” @%%M antleonn, e S

| e ,Qﬁlm%ﬂmﬂ f&easfuﬁ Rbrat 5" oPglnicshase whs Sopiitedl 8ridd, em

et herevsbotaémrnapyuho wtibae anrwlvihung:rymlli!bd froa SEC ethahblith yieldldbioufless= 0. 5,
[ ERRIchystalérwighamen. i 132 ~223 1ColdecieTwy fectystallization o acétoumw ayeltheanate 55 By
s A6 ahelytigahspmtie With mep-nla4—155°C tdee bl ErF5 e ortofBRLLi | | anate for tA@
chl oerrret h% 1@ 8-brono- 55 penicillanate’ | n t he procedure of Preparation
16, tl%‘i Jf! ey oéqg\@ﬁnequx g@i 5 gg,rl ess foamwhich failed to
cry iodIde€( HW A6 e ﬁj% ¢4 hidréhéhd 124-dok&3B-(Zel- 49 (s,

|‘25 HirhdiRgxybdnz@Ridofpeni lhhn @ g, ﬂnﬂ'ﬂol)(lﬁ acdtodd (18-mhi),,and tHdmadide Wad 6 (28, J =
1.5 Iddrred2bverright aamibnﬁtehtpeande GAdal]no(w/hle,ataB prebipGatedtthe tithel; co%bﬁ'm) asppm
Tet r grmstalpywhich were m‘tqsiwdvlugwnmé dried inr edcue; aompe ) 53— 156 C(dec). 60

Prep arH’t ‘E’BWEN’ t"h 9‘?‘ % [ethapal ‘§ %8s tuting
i‘% ﬁ' Peeings! 'E cefyrs RRBR- ¢ i Héanat e

p ,
0:;(?%“6% e‘}'rgce ure r°at|on 1 ~the t¥'tl e conmpound was obtained as a

sI [ gkﬁ,éfé,gm},lmv\n sh oi I :

GB204&hlot&rBethyl ﬂ&d’BhssdeoﬁJpwt:majﬁIe([ERR]) showed si gnal s at [ERR] =1.52 (s,
3H, _ 2- BH3)bstitiutingl pgtassiudi] , 124di@GldPa-chlbréenicilandte For i p@tassﬁnﬂﬁz@-amowrﬁel-( 2d, J =
3.35 llgnatepip;thesprocesyre - Repparation 15, #e titlaggmpgund wasobtpi cologrlpss] ) ppnds

Tet r Shistalnfram pthwdiftarropid sther imetinapaint) 14 bt Lrahiclel® 5* %}% darf-pd G
"5 1lLo tr %172%[ ERR] - i odopeni ci | l anate By substituting chloromethyl"

6] ERRlad QY_Gibkd-GRE I op&HiciliadSee C N oromet hyl 6[ ERR] - bromopenici |l anate in
t hep PrREabdinating cHisremethel 1, aRiiok6-6atdhRrdpehiciliarna®s iR tHEChIASmARYI BAEMES 40
yel | @enisiliariatd in thé) probbduire plcRrepaustiop| H6RMe) titkhowpduisd gasbiraingd s &+ 1. 53 (s, 3H
2- CI—I&)aloudesi’@oa(rs 3H 2-CH3), 10 4.53 (s, 1H 3-H), 5.39 and 5.61 (2d, J =
3 5 HzThe MR @QQHS dgl '99‘9'53}\@%1 .49 4. 3H; 2-Gig). 11,62 (53HORGH) ppm

3 fq rEHOdhiER andBdphiAker 3T 252
% pB'["Ef#ﬂa"bey B'beeﬁ?sc‘fﬁa gﬁéﬁ‘%“‘ié" *"*Bff-substi tuting pot assi [Vios .

6[ ERIﬂ,.e,;ath,g;,%enl cillanate. for the potassium 6[ ERR]-bronopenicillanate in

1 5 tdMorermehpion - Qionb-6Rbridvdpehicllsnald, the ti t1 e conpound was ‘obtained as a _
col our Byembsﬁmhng potassium 1,1-dioxo-6a-bromopenicillanate for the potassium 68-bromopenicil- .
. 50 lanate in the procedure of Preparation 15, the title compound was obtained as colourless 50
crystals from ether—dusopropyl ether; meltmg pomt 92~ 93 C: [a]¥+ 185° {c=0.5, CHCI:,)

Preparat:on 22 :
fodomethyl 1,1 -dloxo-6a-bromopemc:llanate . -
55 By substltutmg chloromethyl 1, 1-dloxo-6¢x-bromopen|c|Ilanate for the chloromethyl Gﬁ-bromo- 55
penicillanate in the procedure of Preparation 16, the tltle compound was obtalned asa .
colourless foam which failed to crystallize. .
The NMR spectrum (CDCI;) showed signals at § = 1 49 {s, 3H; 2-CH,), 1.63 (s 3H 2-CH3)
4.41 (s, 1H; 3-H), 4.70 and 5.16 (2d, J = 1.5 Hz, 2H; 5-H and 6-H), and 6.01 (ABq J 5

60 Hz, 2H; OCH,!) ppm. Tetramethylsﬂane was used as internal reference. 60
Preparatton 23 - - : SR . s ‘ : | L
Chioromethy! 6/9—lodopemc:llanate : ' ' ye
By substituting potassium GB-»odopemclIIanate for the potassium SB-bromopemananate in the - -
65 procedure of Preparation 15, the title'eompound was. obtained as a slightly yellowish oil.. - 65 .-
. e



The NMR spectrum ([ERR]) showed signals at [ERR] = 1.53 (s, 3H 2-[ERR]),
1.69 (s, 3H; 2-[ERR]), 4.54 (s, 1 H 3-H), 5.24 and 5.62 (2d, J = 4 Hz, 2H

5-H and 6-H), and 5.80 (ABq, J 5 Hz, 2H, OCH2Cl) ppm Tetranet hyIS|Iane

was usetBas internal reference. - GB2045746B 13

20 Pre

mmmmmmmﬂﬂmmm—
o o g A e ) R S b s e

conpotnd was 2@k POBHR pps. Fotranb®i fsldﬁe%ku@é’&ﬁ'in maPteference.
25 The NWR spectrum([ERR]) showed signals-at- 8 = 1.52 (s, 3H, 2-CH3), 1.69

(s, 3H, D-Rebidyatioh 232 , 1.H 3- H) 5.22 and 5.58 (2d, J = 4 Hz, 2H, 5-H b
and 6-H), ladem&hy B e"'g'”aﬂf@ , 2H OCHZl E pm Tetranget hyl sil-ane was
used as int Yy substitutipg. £ P(eg)ethg Jor t echloromethyl 88-bromopenicillanate

30 Chl or od‘égbm ? p%md a yellowish oil.
6, 6- di bi@rmeﬁe qw%m'% @Ey @ig g@?&tzﬁﬁ%a{#m&sﬁ‘? V00 i %ﬁl%naﬁs

for the paiass: B T a%ﬂ@@Mr@lwésa@aAQsan&rﬁ Peféremdecd ure o Preparation
15, the title corrpound was obtained as a slightly yellow sh oil 35 which
crystal I | ZRrdpdratiom 25 her di i sopropyl ether; rrelti ng poi nt: [ERR]; [ERR] +
[ ERR] 15 Q’dt;r;umethzl If:“ 9§°‘8 peni %@;Fl\ég sp eCta{eufT tas&u % hsowed S ‘I) %?a{ers‘?tgéh 35
1 54 (s,°3 52‘
le ouRd r

=5 Hz, 2R, ac 42& ﬁals% %‘Lﬂ éﬁ%ﬁdrz%é@ ‘ﬁ Fheovap, used
as 'nternais and562 (2d J =4 Hz, 2H; 5~Hand6H) and580(ABq J=5 Hz,
40 B. Chl ozmrrmm;zi) pﬁﬁmEﬁR} IGARR WS bse@RginRerddl referehed.  €d SOl Ution of
chl oroneohyl 6, 6-di bronopenicillanate (1.63 g, 4 mol) in dry benzene (4020
m) was acRtepbrativd 26 ni trogen at [ERR] tri-n- butyltin hydrlde (1. 169, 4
mol ) . Aft’eﬂomfhir’rﬁe ’O&tpef’{ﬁtyﬂ'? mperat ure for. hou rs m xture was

chr onat ggr et R T °§§fpa(ap@f' 8 g e r%'z s oby W&f‘ %ﬁ g acyeiggih

yield pure ‘FKQ QWH%E}YJ AOERRbhdwWRRPeRIat b H ABRYE 396 20, 19§'M 3uebl Sh
oi . The MVBR2 fast; 3L o122tdne N6 (R4 U WA Hz] deNSIHCad 8H], R nL he?ﬂ’z
conpound di 0 A ppimn TEramethitilbonwis Gsed 38 ifteregiaeiatenca 28

50 Brononet hyl 1, 1 di oxopenicillanate To a sol ution of sodium brom de (130

g) in I\P@I—%ﬁmﬁf I md?}g‘gi 1) was added chl.oronet hyl

1, 1- di oxo ”g;;r;;l) and the m xture was stirred at

dibrom

room t enpél gt BT J"%go‘ ool i ToMob bl ST Akt
the m xturgs oma §|51Waﬂ~@ tltlg‘z:og%; é\& rwﬂs,ob ghiRyeRGkish 86 i n
vacuo. ibavwasadaahmsfomthértom pPobyC oth urrmen pe;hﬁoraa-agvanrmz@m 2061 ca geRls
to yield tibhe ai®sCH@®g. conpound as a yellow sh oil. The NVR spectrum ([ ERR])
showed si nﬁ'l‘%NMtR 8’6&1"&“@ 4 sh@ved SB}“@]GI@ 8 =11.84 ({ 3H: AEH:R-1HBJs, 38; 82:"(3)m

2H, 6-H, ﬁq( ﬁﬂv5§° a.4) 7 §'F] 2k OGH,E)). apd - a$ﬁ1(851§85ﬂeam J = 4.5 He,
2H, OoHp "B o (g8 VSLRF 'BeMRhietYHNSP- [ of erence. 60  The invention

Wil | be I?Eﬁor%étﬁﬁl'é}?g'o)ng gnhﬁ”aj,g,lel owi ng Exanpl es -which are not to be 68
construed asgo histiiréd SHlutioh ®f LR¥BMetHyN6 .6E@BRbgenicilfanate (1.63 g, 4 mmol) in dry
1- Di oxoperbeaidnle 340 yl)orasradtéy Under p dagmahyﬂcon-nibuwtazwnae (1.16 g, 4 mmol). After
1 yI ) - met efitringetmeonoiepweratir farfd imoursy theo®ixtiro whs evapdmted in vacuo. The residual oil
145 was purified by dry column chromatography on s:hca gel {(petroleum ethpr-gthy] scetatg385:15). 45
t ur 1 Y| -b i |s oil.
:I-S | ;3‘ rsrg![ Ei’;gﬁ‘;ﬁ REI%E%EW {Agﬁ)ﬁ%?[u %pﬁ?s%g cal wit 'éyzf%lepampound described in

50 Preparation 28 ' 50
Bromomethyl 1, 1-dioxopenicillanate
To a solution of sodium bromide (1.0 g) in N,N-dimethylformamide (10 ml) was added
chloromethy! 1, 1-dioxopenicillanate (0.28 g, 1 mmol), and the mixture was stirred at room
temperature for 20 hours. After dilution with ethyl acetate (60 ml), the mixture was washed with
55 water (4 X 10 ml), dried, and evaporated in vacuo. The residue was purified by column b5
chromatography on silica gel to yield the desired compound as a yellowish oil.
The NMR spectrum (CDCL,) showed signals at § = 1.49 (s, 3H; 2-CH;), 1.64 (s, 3H; 2-CH,),
3.52 (m, 2H; 6-H, 4.47 (s, 1H; 3-H), 4.75 (m, 1H; 5-H), and 5.98 (ABq, J = 4.5 Hz, 2H;
OCH,Br) ppm. TMS was used as internal reference. ~
60 The invention will be further described in the following Examples which are not to be 60
construed as limiting the invention.

Example 1
.1, 1- D:oxopemclllanoyloxymethyI 6‘[(hexahydro-1H—azepm— -yl)—methyleneammo]pemc:!lanate hy-
65 drochloride 65



\87 g, 5 mmol) in dinmethylformam de (25 m) was added potassi um

icillanate 1,1 -dioxide (1.36 g, 5 mmol), and the m xture was stirred at
rogyp tenperature for 48 hours. Ethyl acetate (75 nl) wasggddggyse@d th@
xture was washed with water (4 X 25 m) to renpve 5 dinethylfornmam de.
The remai ni ng organi ¢ phase was dried and decol ouri zed by stirri ng wwth 5
char codlo. a sdlution of ehloreaiethyf 64 thexabipdrpd bledzemin-1fyi}natiatiéreamimeibeoisitimetet r at i on of
t he fﬂ 6? até mrnolhmvme@df%mammt@? "(')Z\Sasfﬂ emgtawg%aen'avﬁra@hbw sideent pH.
of th# ft "8 Jt%'é't"é‘de 1as 2‘"6"“ "g e aci d

,h

i 2oL fanin

Fic it {2 Jé@ sﬁﬁi‘iw il O y'%
the d%ﬁdré& i o o afi S RESBd A BD
shovveehl SWalBARS ritf ws addbd,aﬂﬁ!t&@dpﬂaréﬁ pH2st theéiixtueé WakBlijbsted 1626 asyd - 10 1.72

(2s, 6éditide( GHBNZydrabhioBe edid withistifrinRR] r)e aqBedifs m'iase Bag sebﬁﬁﬁ]i an6 ﬂ‘rEEﬂR] H and
6] ERRp nﬁ to yiel§ She(desired ggmpRung as an FIROrP ous]powde -
32 m NM_R-Fpe upm) (D, @) shawed;sig Is_at 48 agd és g )2) q_|z 1QLH
%? H3) ﬁ(b N oc q:g: 3. f(m "g 'FE hyI SI I ané
was uwz wz eo b, & %ao'i:%l sqsra(
S gp ml flet smsmagdd@ nh&opropano unt il 5 tur |d| ty
oc cusr I exd, a suhdiod roysieadblova priotion (VB sy) iim shethvadbl py. 5961y das Bdded; |soﬁfdp€ﬁol laating 1&pt
i n t heurbidity bggerred, and fcoystaflidatioo wyas induced by swatelling: uidtee béing keptanithef f ; - washed
WI t h refigerasprdaol4 havrs. e pyatﬂsanmémseq off. aﬁéeci yyith isopropanaband gried &5 a

ol ouf §° gpvp téﬂel Gompo Fuon fOl gstgplmf prodyetshaing s it-defigedoi nt (sl ow
?@wﬁg“gﬁgg‘ roa E@% sat 58 gngébz%ﬂogdgim ;showed bands aﬁo =

1 Di oxepsme @i | | anoyl oxymet hyl 6-[ (hexahydro- 1 Hazepin- 1
-yl)- net-bgokmeamamw]quetayﬂ 8-fihexaky dnoyr 1 Hdrem‘rhi-pt)-nﬂe:y%eamcﬁlejbémambhwr
pen| cidrdchiasidee 1, 1- di oxi de (1.41 5 mml was . added to a solution of 6-

é&dmvaﬂbv'lpem&z 'Fr‘Uld' i eno hg al\mﬁjd toms jonoifid (1.62P g, 5

25 Y
h thy!
;nggl %&% ;{%: %ﬁh’ﬁ\o |n 'é ml aélé, ét‘?e mixtyre Wi{,vtl ed a ro:)a y;@? m)
t&t il t il QE th

dilu wag Y4 X P0oGhS yndar;@;eﬂtaﬁi. 5“?!\9& heisB GraB G arke NERSIOUNES as (4 X
20 3U Yhe onicdahwas @AY mf.matgﬁnaﬂd 8 EilthaeSwal doded aatér d.'{KIQbO'EHeI zed W| 301

char c epparen pHTdiehechhixtge aas adjsstedtvo2.8 byladditioh of 21N londrochlodc admiite il trate
was askifeog.\iean %035 phasp. wapisepargied aprp fipazprdrigs-tocifforchen amarphous opmpoend] ust ed to

2. 8 bifentiral withthag pbiingd iy BiagtP# bric acid with stirring. The aqueous phase

5%55? ’% 1§1nd freeze-dried-to afford an anprphous corrpound |dent|§§1l

Wi t gbiﬁ ?\h Al ahiddpERiLRante add |I§%%%WPH§M§1 iaélo for the 6-[(hexahydro-1H--

35 BYaﬁﬂpﬁi-&LHBihvﬂnéaﬂﬂn rfidi AR ICIh [thedprobed@fd 61 Ex mg:@@dmencoﬁa oRdihg bel ow
for tbempoundseimhyala Owe bta’lﬂéﬂpl n-1-yl) - et hyl eneam no] peni ci'l'l ani c acid in
t he procedure of Exanple 2, the correspondi ng conpounds of forrmula | were
obt4fl dekle 740 Table 1 ' ' '

40 starting erial 45 [ERR] Exanpl e 50 3
pi peridyl - 1 pterting matedals i ne by pj per| dyl- 15 .
2- met hyt - hexahydro- 1 r’—i—azegl n- 1- yI 5 6 3- et hyl - hexahydro 1
H agepi-n- 1- yIR—(H=N_ ) : - 55 7
4- et Bgdm;hexaﬂydro- ]Nr%ai‘?ﬁﬁ’l 1 yI 8 - hexahydro-1 (2H) -azocin- 1 -yl
9 oct ahydro-1 +azomhin-1 yI‘ 10
ci s-3-azabi cycl o[ 39% ci s-8-azabi cycl Q[ 4.3. 0_]_nony| -
60 Exanple 12 1 -Di oxopﬂeni ciqq%noyl oxy) ethyl 6-[(hexahydro- 1 ., .
H azepin- 1 -ylI']- rret hyl eneam no] peni ci | | anat e . : :
3 piperidyl-1
4 2,6-dimethylpiperidyl-1
5 _2-methyl-hexahydro-1 H-azepin-1-yl _ . _ -
55 6 * 3-methyl-hexahydro-1H-azepin-1-yl ' _ C o : 55
7 ‘4-methyl-hexahydro- 1H-azepm-1-yl . ' ’
8 * hexahydro-1(2H)-azocin-1-yl - "~
9 octahydro-1 H-azonin-1-yl
10 cis-3-azabicyclo[3.3.0Joctyl-3 .. ' S S
60 11 . cis-8-azabicyclof4.3.0]nonyl-8 _ ' o _ 60
Example 12

1-(1, 1-Dioxopenicillanoyloxy)ethy! 6-[(hexahydro 1H-azepin-1 -yl}-methyleneammo]pemcillanate
65 hydrochloride - . b5



65 hydrochtoride - ' | | '
65 ~ 15 GB
2 045 746B 15 By substituting 1 -chloroet hyl penici 11 anate 1-di_oxi de

for. the Bhl oromethyl penicillanate 1,1 - dioxi de in the pr oceﬁﬁ?é"‘éf"“ 1"5 -
Exarrpl e 7, I-(TI, I-di oxopeni ci ] T anoyl oxy) et hyl 6-] (hexahydro-1H - ~
azepin- 1- yI ) By SUHRMIuGRE FEh BRI pénidillan M8 1161-Bi668 Fd? kY eHiGoMBRyIBRhRINERHe 351-2

col our | ess dig@idlin thepradddu® of Example 2, 1-(1,1-dioxopenicillanoyloxy)ethyl 6-[(hexahydro-1H- -
5 1, \*1*- Di 0)eeqpiniil gl)intethylsnbaminalpbrivillanate hydrochloride was obtained as a colourless foam.

6- [(hexa %gero 1II;-dar3§ep| n-1-yl)-met hyl eneani no] pem cill anat e hy drochl orl de 5
To aicool XBMR Qf 6- -
R 16 B ol Haaeftam('y”wﬂy'enfg"wmwc’é{mw -

tetrabutyl kvt W2 60g tibiahgs g%z gy@u inB1pRhiEbAE 2GR tdgs 10
ane (35 M )g, 3BCh AR BAd ot .uapkl‘é&' RuiRhate B!52 "e]" ggmuﬁgm&ﬁg

m ) Wthmtaha (35)6) ananaTéiqss)mamsc‘ad &y 2N dfRoG v 1aqummsﬁmagae 10
was’ r e- ext ITheloeghnivi layer diag bdparatetc tHecayaeous phdsanivy s,reamhctddemdodlﬁllmdlethane {15

di chl or onetrhihreed dhe ¢m-@dwb¢léoramtbeh wg'em ewﬂileéxm 69&@9@1 evarwm'o vape

SO e j% A%a 3:%13%." e “”%’E,%ei%”"
iPats

pressure. ib Qge&
i odonet hyl 1&%3 ﬁh inﬁ#@i&f 10 ¢d viater (75 'imp|a}|d thaipparedtpH BEthe1 Xt ur e
was stirredtigbd Mbire wasadjustbd k3 100kithl © Nhyalkdchtoric Btie at HIC. erhedqueous phase was

t et rabut yl aamﬂbdmndwddea kw&r of ethykacetite(50, ml) thethbwas adjustedctovia by ddditioneft er
(75 m), 2@f45 thh eques dad A fdesentqqetmeﬂe r"‘r'@(ft'fﬂ"ﬂt QAfter spparation qjslnee@rs:@;u% byg. 20
wth | Nh %gte -and
under a | aﬁf’mﬁg‘%%{%d gsgf' L 3{ ﬁfﬁé&(ﬁa "%‘V&Y"’f%

addi tion of tﬂgldﬁ&}é hQ&ﬁ‘rH mﬁm@.@tew:h |§Jpl'Jprah6Waboﬁ{ ter
separati 98 70 mi)RAtPiebdityGantd %Hared rat 8mperdfie fF dBslit ANkbut, REndaty, Of 25
t he sti rr ecrystallingrpecipitatectthid f6rimed. Tige ﬁmﬁxrﬂ\MhhgrbdMlllyyﬂﬁﬁd Io)nhrisoprmnd (40 hd) '
aqueous phamd keptsat S0 dord kalirs (THe Presipitate ovas diltered offi whshed Iwhtlsoproaamjriquwndl as
col our | ess,bythar ied dn\equo tngiye (1 -digrppenicillanoy! mw;h zsqhv - 14i-azepin-1-

hanol 5")rﬁ‘ aginolpenigillgpate, F°' - vp% melting
ANl 4 ol alew deromeppiign dhovs Fﬁ?’?ﬁ'&arﬁ" gﬁigé’w “r“%g' iped i Examele 11, 3

a heavy 25(3%)6Sf@| line precipitate had forned. The mixture was gradual ly
di | uted W tdahidnpymnanthyl 64hexdhydovVH-&opih- 19))-rhéthylerieamirldfpshrillardi€ hydrochio-
precipitateidsas filtered off, washed with isopropanol followed by ether,

and dri e@5i nBy achstituting dm;mElavmamtoioopvmmswmmmlcwﬂmﬂh1y¢l°=6d '(\Hb«a /dr o- 36
H azepi n- 1-P h;; ‘gﬁ#m I‘i& %érﬁ“ﬁd?‘b!éﬁpéﬁ‘? Teaﬁﬁ’ﬂé"‘w*ﬂr'c?c‘l'ﬂ“& thecdegised eompound was
crystals wi? A Ye RYERME®™ el ti ng 30 point (sl ow deconposition: abovée

[ ERR] ), |de,_E](ra th the. product described in Exanple 1. .30 Exanpl e 14
G avul angyg! P hﬁm{ x?methyl"bﬁﬂéi ydiro- 1H-aze in-1 E )-methyleneamino]peni- 40
-yl) - et hy|allbaamﬁwr]opﬁmcﬁal.l | anat e hydrochl o- ri de. y substituting

sodi um cl avuBgfdibwingahe proceduod afsEa:ammeﬁhrbrut:sdblsmnamgacMQrﬁmdmwb@asH\Ioropdniedlanﬁ&
procedure of. 1%#&*@’ the ghieromethvtpanisiltanate letrdioxide the Hie eamppgndivas gbtainpdas a
desired grﬁf Hewigh ReXdeSht ai ned as a yel | owi sh foam Exanple 15 40 1,

1- Diroxo- hQfOpeni ci | I anoyl oxymet hyl  6- [ (hexahydro- 1 H azepi n- -
1-yl) - met hyggp Qﬂbmg foxynftthyt 6l Iﬁ%rygrohﬂ-ﬂiz@ﬁim TCW)ngﬂhylg)éamoh&Wcﬂﬁthg fy-
procedur e Odroéhtéridel € ut substituting chl oromnet

6a-chl or openBgistbstinging chlprbraithyk 5 Gbrdnmpenitittanate for mtmloyquﬂm pemd:ullamatm-l 1
- di oxi de50tthex-dq initke prosgslurenef Exervple | therdegiretdscomppund was obtaiped\aiean am@phous 50
45 Exanpl e POWAST-ERR) - Br onmopeni ci |'| anoyl oxymet hyl  6- [(hexahydro- 1 H azepin-
1-yl)-met hy%ene%lo] peni ci |l anate hy- drochloride. By substituting '

chl oromet hy} 'y mBIIéMPIB%e%JI b%ﬁ»@&a%y&%-(zhiﬁo&# by QJF)-%J%La»%ijS)»HI%?J e
1,1 - 65 hydrochlonde 55
: By followmg the procedure described in Example 13 and substituting 6-[(hexahydro-1-(2H)—
azocin-1-yl)-methyleneamino]-pénicillanic acid for 6-[(hexahydro-1H-azepin-1-yl}-methyleneami-
noJpenicillanic acid the title compound was obtained as a colourless freeze-dried powder. . -
, The NMR-spectrum (CD,0D, TMS as internal reference) showed peaks at § = 1.46 (s, 3H; 2-
60 CH,), 1.57 (s, 6H; 2-CH,). 1.74 (s, 3H; 2-CH,),-1.5~-2.0 (m, 10H; (CH,)s), 3.2-3.8 (m, 6H; " 60
(CH,),N, 6a-H and 68-H), 4.48 (s, 1H; 3-H), 4.63 (s, 1H; 3-H), 4.93 (m, 1H, 5-H), 5.53 (d,
J=4 Hz, 1H; 6-H), 5.63 (d, J =4 Hz, 1H, 5 H), 597 (s, 2H; OGH,O) and 8.18 (s, 1H
N-CH= N} ppm. : _

45
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i oxide in the procedure of Exanple 2, the desired conpound was obt ai ned
a_s‘ ah amor phous - - 50 powder. Exanple 1 7 1,1 -Di oxopenicillanoyl oxynethyl
ﬁ?(r;?/u&g (2H) - azoci n- 1-yl )- met hyl eneam no] peni ci | | aBEE’%4§§4GB 16
5 By foll owi ng the procedure described in Exampl e 13 and SUbSTTTULT ng )
[ ( hexeftytlDRxdpealisnoytokpeitipt e.[(hwahydmtr ez ) Rk RBarinbjpdhitiflaraéd d T or
[ ( hextgbispdhloride. H- azepi n- 1. -yl ) - et hyl eneami- no] penicillanic acid the - -
i tl e cofpaseoiutionsef tettabutyliovmonium deewwdesw-neme-ﬂeﬁ)emetbﬂe wireipenicile- N -
s%e mmokippthyd afmter( rn')r ers@ W&M mgpwc-lenatel 46_(s,
'1C]—I [ t

T s ery ; ;"2@ adf::gs 2.0 (
3 Hiog ?“z ;%C :E: }ﬁj"d‘w T

h
-5
. 6-
6
t

tei
%

M"’"a?

é.go $ph ﬂh o&HBrrc c _

5h&3 t se 40511@ Wltﬁ%n a&hﬁouk r)l hyarl&deﬁcalgorfaﬁ 1M,

N— CH=0 KpH FOns* 6}5 TEe( angphle plh&e was washed with water and the title compound was again - 10
t@nsferred-to an aqueous phase as described above. Freeze-drying of the aqueous phase gave

AR R S .

In ethyl acetate (40 ml), a sol utron of 1 -odoeth

1 1 drawﬁplemgcr |l anate 5 (8.13 g, 38% pure, -corresponding to 3.09 g, 8
rrrrol) | 1 1-Qidxg{6-(dGdimpthoxyden. do)mrcdlddmbxymsthﬂf Q-Ehexabydra -l Hgzdpin-1%i)-men  at
mbi entthylenes @r’&]ﬂfﬂ@"’aw drydrosbforida. r abut y ammnr um i od de vvas fil tered off

BT e

at tya il'ﬁ 40.
)an aqueous sodr um hydrogen car bonate 0 (pH 7.0, e
or ga:m C THeasganiephase ske stinidtwithwater whilechydhehlboti¢ had m#rmueﬂdo ws= 3.gEuen 2510
t r ansf enumls pbasarwaaqmvtmefmaweldabe t]%esmrbsdd abovdourﬁseetmdedr r ng of t he

egcg-gu @a'%orﬁw
rr“,e,ra("baé??z STh? 4

(P ~3 : —CH n) ppm.
15 Exarrpl e 19 1, 1- D| 0X0- 6- (2 6 d| nmet hoxybenzam do) peni ci | I'anoyl oxyrret hyl

6-[ (hexéxiwmphle@0 1 H azepin- 1-yl)-nme- thyl enean no]penicillanate,
hy dr oc (@layulageyloxymethyS6-ihexafdrp H@z drvl-methyleneamina]penicillanate

nkithi | solut | 6- h

rt,a;%'*’. " ff mﬁ«;&fﬁ et E3 B R R e g 2
t r t t t ixt '

i ox j: "a%arn. AL ey

di met h ié?r(mmn |onc°édr@rva§$ddaa k) BH 130 Thed Bqudolid ' bifiSe Mas Séparited

t enpsy abdl sﬁrédlmtmmw&aamso hl) whitkchquedus sedibiyl bicseiinateavdstdded jo T, wased

wi t h wdbe orgadic)phase wids)drie@ and evidper riéaye ph ait evhichavastpurifietibyehromatet er whi | e
hydr oc rsrqnhvena&?phpdm amjbbﬁt'@ )= @ttﬂpmmpow uem'eoasd phaseiowépgs oil.

ST

iRl 8.613d 4Q~|z(rm 4114) SEEF(J!)J —&r&ﬁ 145 5-19) Hs d7ERR]2)-r o4c@r 0)( End H;
“H), zvemrs(sﬂ m-eru-euhsgms 29 (d, J = 4 Hz, , .8 (m 2H:
5Hand6 6.03 (in; 2H; [ERR]) 6.26 (d. J= 1H 6H) 6.71_ 30

k% O—lzn)rgﬁ zé%éﬁ'?%r’ iorrietny| BT BT HeeHT 1wﬁm'3'remmrslpei'2'ﬁp@2°e@r e

1-yl) @ﬁb#&% é.ﬁén'alearﬁ 5 Gng3d .68 Lr! ébﬂg‘ % fthtion GPiotlode- O
Mol ) R4 6 %y&ﬁ-ﬁr .H 1Lmn6t yib cilandté. Q10 mmel) in dime-

T 55 thylformamlde (15 mil). After stirring for 30 mmutes at room temperature, the mixture was b5
- diluted with ethyl acetate (60 ml) and washed with water (4 X 15 ml). The organic phase was
-separated and concentrated in vacuo to about 20 ml. To the concentrate was added water (15
mi), and the apparent pH of the stirred: mixture was adjusted to 3 by addition of 0.5 N

- hydrochloric acid. The.aqueous phase was separated and freeze-dned to yreld the title
60 compound as a colourless foam. . 60
 The NMR spectrum (D,0) showed srgnals at 8-* 1. 48 (s. 3H: 2-CH3) 1 51 (s 3H 2-CH3) '
1.62 (s, 3H; 2:CH,), 1.68:(s, 3H; 2-CH,), 1.4-2.0 (m, 8H; (CH,),),-3.47-3.75 (m, 4H;
(CH,),N), 4.71 (s, 1H; 3-H), 4.76 (s, 1H; 3-H), 5.46, 5.59, 5.62, and566 (4d, J~4 Hz, 8H;
5-H and 6-H), 5.93 (s, 2H; OCH,0), and 7.97 (s, 1H; N-CH = N) ppm.



1 H azepi n-1-yl)-nmet hyl eneam no] penicillanate (0.23 g, 0.5 mmol) in - ﬁ'-
hexamet hyl phosphoric acid triamde (3 nm). After stirring for 90 m nutes .. Z"
at roomtenperature the mxture was diluted with ethyl acetat (2%) and
washed wilh water (4 X 10 m). The organic phase was stirred %Bt ﬁ?@.ﬂ (267
“m ) whil®'hydrochtoric aci d was added to pH 3. The aqueous phase was

separ at ed 40 -m Fédz tirred wth ethyl acetate (10 m) while aqueous sodium

bi carbonat eg Qnéﬁoﬂhleﬂ»yt 6-[i (hé’:QhJJ}B‘JPIEaQ?M-Q -y Ay lekRSmiNb jpeRicildhte hy-
evapeor at ed a,acm&me an oil ‘'which was purif by chromat o- graphy on
Sephadex ( R. Folldwing the pEocgdure Hesciibatl ini Example @¥p butsiibstitstingseitassionh &fsiodopenicil-

col our| ess landte fof the ¢uvRsSRODding rﬁlﬁrhf‘é'['mc'“aﬂ% the tifleerppeand wap QPTQW&@?S 3howed °

‘s | t ®lourlesspywder. ERR
3" o)y To Bt (bl oy R ) el -

%ﬁ%{o 3.3-3.6 (m 4H [ERR])422(d 3 =7 H, 2H
[ERR]) 104 &a:ﬂélnoi;ioxy?nétﬂyr 6‘1’(’1%)1af{y8r,o- -azeZ;hL1 - rhihsiGA e mir]Sshiciianatd A 10
- 5. 18 #dehicride 4 Hz, d, J =4 Hz, 1H 5-H, 5.68 (d, J=

3 HZ " 1H; 5A H) Tetﬁb&?la(rmonm Gﬂa{nEﬁ?l?rq:Mama@ 7. 60 (s, 1H N-CH= ppm
- 50. Exarrpl e 21‘0 a stirred, |ce-cooled mixture of 68-aminopenicillanic acid (4. 32 g, 20 mmol), tetrabutylam-
'5O° 6] ERR g mmol) dichloromethane (50 ml), and water (20 mi) was

o o T :f'm 3@“ R AR T Bl
Pot assi um Iﬁbgt‘n ;pqrae %:@ E% . otra gvghmt ;ﬁ@éth@dﬂ%@dtc@n@ound
sol ution -of 3¢9 mso hexahydro 1 H-aze in-1

-yl) - met hyl ermame,s&cﬁerm(mclg)anawa étﬁmazaarrg;atm&omnlsnolqmmne 55 .
thyl formaoide (15 m). After stlrrln for 30 mnutes at roomtenperature 20

the nixt ur eBivad 1-Bisxogenicitasaylagymetion ﬁ 13%9%!9’ ?% ﬂ;% éﬂi i tat
| y a e ate
ethyl

e re ﬁ' f|l &'g

_water (4 X 15'°r?| '“t' T 9h Y'E’“ iy
vacuo 'Eo ab\ de %mrz%‘f? 0 W%aﬁg-l
lcmenfafog

A er | ln
appar ent i ﬁra% ivhd au.s o L uridle
hydrochl Ori gn Qs;midex EH Qquﬁmg&hla NaSnesemasaés@meandhé lpeefzsa piodubdwtao
yi el d the t gisdohreBln stbpREmath (35 nil), vk (2% e8)ovdscelded, and the pH-value of the mixture
60 The NMVR wpeadjusted o] ERE) additiovef2 i hydedehloei¢ adiRR] = 1.48 (s, 3H,
2-[ERR]), 1. Jhe@gueogsiphgse [VERRfi)a'a"id frapze-drigd to_giverthg Jitle qorpppupd as 3 gplourless

SR ?é"“q’%&g”* o DAL 3@8@" e e
1.5+ 414

K

and 6-H), 5EE 5NB(8,DJT!=4Hz 1H; 5-H),
GBZO4574GB and 68&5@ ;ER Rim$ wieneem asldx{eafw;dfamet hyl _
6- [ (hexalggdr o- H azepl n- 1 yl ) - met hyl eneami no] peni ci I I anat e hy- ' 35
drochl ori deCFoI1J1eDmxr@eofnrﬂa osyrorthyd eammnse@”mtﬁxa

substituting T[!ﬁethaé@F'l‘Jﬂﬁ"G ‘8’14"'&! é‘?ﬂ"@ﬂ I"Q Exan 3@ "f"t‘f‘rd'isﬂ'(‘-!e d n

6[ ERR] - br onﬁ 1behh| Fﬁ‘mhicé‘afﬁt nate
col ourl es ek "3%%‘";5 %‘ Ulza S éé ewas
1680 [ERIQ]% s ‘ﬁ oxopem cil anoyl oxyrre hy 6 [(hexahydro- 1

Hazepin- 1pyl x; frbbmﬂeﬁﬁmmm}rpanym-[{heam NW-azebih- tiylpakihglehemire]penicilla-
Tet r abut y| amertiydrochipiideR] - ani nopeni ci | | anat e To a stirred, i ce cooI ed

m xture of 6[TeRM icerenldhey mncqfnlmfemar&wa ke m"gd o) deyedichlor arotans
moni um h b'iﬂaﬁ“)sh'le 'Ba%‘ﬁr “°’2?P’ quﬂ ‘1.. g?"éﬁeb i nlc i '°Q§§ ' ° E 45
water (20 mﬂ?ﬁé emci\ oxymet e 5 QMJN‘ 1¥ifh gth%lgm Q g

40 mol ) i nCREEEN) T didhibrom ) oo DB £ t%ﬁa&@rﬁ)ﬁf%rgdvasé bt he
agueous | ay Sndéﬁt‘iat@d(w welEst d%&th) ¢| Ak rCHbGGTEfG hete dilZoNedwasievapotited ofbrtriened
organi ¢ |51y edsidueRvae edtidcd wittOdiethgipmhani2 et 100 mbcand the diethgl/atheriestratt sias dded 50

conmpound as aad weatedwith chdrcoal WatpiR 190ach wasreddef g presientedi-valye aginsted ot
1760 and 162cp PERR]'“OW 2N hydrochloric acid, and the aqueous phase was freeze-dried to give the

20 desired compound as an amorphous powder. it was identical with the compound described in
- Example 1 _ _ S
1] ' ' ' R : - - bb
Example 24 : o
. 1, 1-Dioxopenicillanoyloxymethyi 6-[(hexahydro-1H-azepm- -yl)-methyleneammo]pemc:llanate hy-
drochloride
To a solution of 1,1-dioxopenicillanoyloxymethyl 68-aminopenicillanate (4.15 g) and triethy-
60 lamine (3.2 ml) in dry, alcohol-free chloroform (25 ml), 1-chloromethylene-hexamethyleneimi- - 60

nium chloride (2.0 g) in dry, alcohol-free chloroform (10 ml) was added dropwise at a
temperature of about — 20°C. After standing for half an hour at — 20°C, the temperature was
raised to 0°C within 15 minutes. The solution was evaporated in vacuo. The residue was stirred
.with diethyl ether (150 ml), and undissolved triethylamine hydrochloride was filtered off. Water

" 65 (50 ml) was added, and the apparent pH-value of the mixture was adjusted to 2.5 by addition of 65



kg in ethyl acetate (25 m) was added a sol ution of i (5?’4!6 1
m_u_l_l_anatp 1. 1-dioxide (3 73 g 10 omnl) in ethyl acefate r%) g\fter
stirring for 15 nin. at roomterrperature "the precipitate was filtered off,
25 and2N hedré¢hlaricacid. Thesameapophasewas sepumtadand Treezerdriotl dol givevitee qugiréd | ed by
col umEoERPERhesYY APPTPhous Powder. Beyrsddrntical withGhei somppuntldesaribert im Bxemplee . 65: 35
as el ubnt. The purified product was dissolved in ethyl acetate (25.im),
wat d@m@) was added, and the pHvalue of the m xture was adjusted {o
Y 3daAlcbRPodid (gtmgy,qmgehl oric acid. The aqueous phase. was separated
and freeze-dried to give the title conpound as a col ourl ess 30 powder.
30 The NVR sperFtru (D20) showed signals at 8 = 1.52 (s, 3H, 2-CH3), 1.60
g 1.63 , 2-[ERR]), 1.76 (s, 3H 2-[ERR]), 3.52-3.8 (s,

. S 11 ,.4.90 (s, 1 H 3-H), 5.05-5.25 (m 1 H 518},
5. 20 (d J =4 H, | H -Hy, 5.78 (d, J = 4Hz, 1 H 5-H), and 6.08 (bs,

_ as e nal reference. 35 i
35 C 1, 1- gl oxopeni ci H anoJﬂj ﬁ—rér‘néf 6[ ERR] - ami nopeni ci |l | anat e The

hyd'rmchl ori.de obtained accor |ng o Exanple 23 B-was dissolved in wat ¢g and
cool ed |n an ice-bath. Et hyIUacet t e wak added, and saturated agueous
sod| um dro en carbonate was added whlle stirring until the pH.in the

iyl Qlpzabieycloalisylresidug attdetiedd, and

e 0 t
h
o a,kg} Sk %ﬁ R, o)
O)FQd? At ﬁ%% as aca
upy %ﬁv@r&t@aielaeru ﬂiﬂe c u%ox @p fsﬁt fQﬁé né’é‘off ol ﬁ a0l Ut i on
of 1 phimmt:mtiayﬂy- mpheo@ atdse (1.43 g) in ry di chl oronet hane 45 (20
m ) tré etﬂ\pl roxediastereorers af thedorita attfe:la(rﬂn 19@s gl ansaia @6 . diakpesndrslt | ON nas

sti® éﬂd turgs Hrereof,5n sasetft and der the gstert moipty cantanas chirdl cegter-n cool ed i n 28

-}

i ce- b s. st fer %%‘“EGF‘E?’@M tf Pl ber 2 in-whithok b Frdic) selesisd Iforytreoraup
-6[ ERR i?:gl”&f% oAna 3‘ (4.15 g) and N, N-diisopropyl ethylamne (1.80 m)
in dry dICh oromet ane % 0 nm) was added, and the reaction.nixture was

sl @@y concentr tedﬂl n vacuo at about OC. After ‘about .3 hours, all sojyent
was evap(hrat ed,aff #°The 50 residue was extracted with diethyl ether (3 X
100 nR gnd tﬂu |eth | ether extract was dried =~ 50 and treated with

: ) was -added, the apparent pHvalue was adjusted to
2.5y additio N‘hydrochl oric acid, and the aqueous phase was
f +vgt he desired corrpound as an anor phous powder. It %%s

i denti descri bed in Exanple 1. 55-
55 Exarrpl e 24 1, 1-Dio peni ci | ilnoyl oxynet hyl 6- [(hexahydro- 1 H azepi n-
1-yl rret hyl eneam no] pa&ni ci |l l anate hy- drochloride To a solution of 1,1
-d| en| CI I I anoyI oxxrret hyI 6 ERR -am noﬁgenl cillanate (4:15 g) and - 40
e" alosh e is § hydsogen) atero oo amahdd ari ) |
1 chIS fa%iL# eﬁ Fl Tséﬂ%‘f £ R, andefh 15, hygliegens or | de (2.0 g) in dry,
al cohoI ree ch oro orm 10 m) was added dropwi se at a tenperature of.
abag - 20C fter standing for half an hour at - 20C, the tenperaturg was
Q OC i tgin 15 minutes. The solution was evaporated in vacuo. The

th diethyl ether (1 50 m), and undi ssol ved
trlethyl m ne hydro hT~or|de was filtered off. Water 65 (50 ml) was added
an% : yal ue of the m xture was adj usted to 2.5 by addition of,

0 Us B S — 50

GBZO4574GB 18 2N hy]rochlor;ﬁ acid. The aqueous phase was separated and
freeze-dried to give t Be desir conmpound as an amor phous pewder. It was

.identical with the conpound descri-bed in Exanple. 5 CLAI M - _
5 55 in which R; stands for a halogen atom; and . : 556
(c) a radlcal of the formula IV: '




~

1. A conpound of the fornula I [ ERR]
15 in which [ERR] stands for a f| ve- ,mmw'ﬂmm&ﬂrzacycl oal kyl or

azaby cycl oal kyl residue attached via and optlonally bei ng
s‘ubg'éut ed by one or two, the same or different,” 20 | ower ﬁé 594?Hps’1§2
represents a hydrogen atomor a |lower alkyl arvI or aralky a rcal: A 20
represents a radical of a [ERR]-lactamase inhibitor containing a

[ ERR] - | &N hydrochigicasid\Ehd aquods pais® way sepiaciiql andl fosezerdriant toaghlectie disireihe

car boxy cgmpawd zsmh aadrpkousipowider. tomgsoderdisalofittf the waingoynd destribed in Example
pharmaceliti cal |y acceptable, non-toxic acids. 2. The pure diastereoners of A
t he f Hﬁﬂ”‘é of claiml, as well as salts of the diastereoners 25 and 5
m xt ures d/or the ester noiety contain a chiral
center. %gap(’dr@oﬁpq@eﬁﬁglgggor ding to daim1l or 2, inwhich Ais a

radi cal sel ect eohfronht he group consisting of (a) a radical of the formula

l: 30. R—~—CH=N £ s ERR] 35
40 in which [ERN stagds fo ‘a hydrogen or a hal ogen atom [ERR] is .a ‘

hydr ogen atom ~acylam no group, and where at |east one of

[ER]] and [ERY is hydrodfn: (E)Tna‘?h‘di\cal of the formula I11: 45

[ ERR] 15 15

45 50 55 in which [ERR] standsOfor By hal ocj;en atom and .

55 (c¢) aradical of the fornmula IV:

GB2045748mhich Rygtapgls Fﬁre feyeh!OdP"-e'ea@Pffd mc ugza @%a'%sesye araghed and
er

t erent
T Ejgﬁtzfo ariq 'é‘ ﬁ{)ogr@i\g redéies & &gEngadf} Ep |cz—1Irr WaSZO
p IOJ?Q ornta a carboxy
S5 1. nﬂjﬂ atidoRed W4 mé @Y ox dnd at s\bﬁihﬁllofn dsof ?&%la?l%mﬁ five-
to ten rmabﬂ’oeﬁhcallﬁﬁ‘qcéﬂ)teﬁékr)dn-tﬁilc aa‘&bl cycl oal kyl residue attached via the
ni trogen at oThegmae dpsueanmlets%ofm fogmalalh of cleint &dasoyelioascsalis oft the diasteecosmne or

di ff %rﬂnd npigtures \teareqf) ocrpis{ ke estep moisteantain pyehird geptest om or a | ov@?

al kyl, ar 6|°°’§P°a*f’19y‘1°°?'3{996%1p aim 1 o5 (2, r"ét.’}'lhlfge‘nis§ 'ad'F%{dF'E"a’Pd pmcthe group

[ ERR] - | Cicy oq‘; llgmhglf‘;rg’ru Spentaining a [ERR-lactamring as well as a

car boxy g up, R ached via the carboxy group; and salts of the
conpogmds of for wi th pharnmaceutically acceptable, non-toxic acids3o
2. The pur dlas&e rs of the formula | of claim1l1, as well as salts of
the di ad% and _m xtures thereof, in case [ERR] and/or the ester
.noi ety cOMG o center. 25 3. A compound according to Caim1l
or nwh ChAIS a fadical selected fromthe group consisting of (a) %5
radlc%\ A-he 11: 30 [ERR] in which R3 stands for a

group, and where at |eastlone of Rﬁ and R4 is hydrogen; (b) a radical of
the formula I'1l1: [ERR]
40 40
in which R, stands for a hydrogen or a halogen atom; R, is a hydrogen atom or an amino or
acylamino group, and where at least one of R; and R, is hydrogen;
(b) a radical of the formula IlI:

hydr ogen "- a haI ogeg® at oﬁrrﬂR& IS hydrogen atomor an amino or acylam no

45 . E ﬂ 45
5\_2____%/3\( .
= N ~ . .
50 0 H/ ‘(i‘__[]_ 50
0 i
55 in which R, stands for a halogen atom; and 55

(c) a radical of the formula IV:



50 55 iI'n v?,hlch [ ERR] stands for ah

55 (c) a radical of the formula IV Emiﬂﬁ iﬁmmﬂ”m

GB2045746B 19 [ERR] 5

5 10 i f%hich [ERR] stands for a hydroxy group ‘or one of t heGPAGHEL1EBo 19

“known ¢ravurani ¢ acid 15 derl vatives wih [ERR-Tactamase Tnhrbrtory
activity; 15 and salts thereof with
‘phar naceuti cal 1y accept abl e, won-toxi c acids. 4. A conpound of fornula I
and “seccording to claim 3, Whi ch A stands for a radical of the fornula
11, [ERR] and [E ] both rlepresenting a hydrogen atom and salts thereof as
defl ned& n claim 60 . A conpound of fornmula | and according to claind
3, in which a radical of the 20 formula 111, [ERR] -
representing|a hal ogen tom and salts thereof as defined in claim3. 6. A
conmpound }M aim5, in which [ERR] stands for brom ne or iodine.
7. A copgpound of for il aT a-lﬂd—accordl ng to claim3, in which A stands folg
a radical of formula IV, RR] reprggenting a hydroxy. group; and salts
t hereof as defined in clai 513 25 ﬁ A conpound accor_dl ng to any o
preced| ng cI aimin V\:hl ch ERR represents peri dyl - 25 hexahydro 1
H dzepi P:h 'Cht'i’ei ’2 9’826@[ ﬂ"el°f "B‘f ’adt?élsé’ﬁﬂﬂ"\’i‘ dayylanicaidh- 1-y| | 5
2 met hy %ﬁ;"s ﬁ%é [ a"t' |‘.£%%D}£Qro 1 Hazepin-1 -yl,*
met hyl - hBI nx acc gﬁi '}%’f Q&Ln s'for a radlcal of the

CI s- 3- azabbrmurdm a?.in Q;aw.lep:%serﬁihgcalrs,u e hnC}éﬁJJ 1 thetedt asaeméh. clafn
conpound &:cordi ng to any preceding claim in which R2 represents hydrogen

met hyl ,2B0 8t hy comphueyof faymulad rang laccording to claim 3, in which A stands for a radical of the 20
30 10. A domésuthe Rammsmt at'@ﬁlqﬂeauamns aaﬁ@a@ thernofvmu ctsehmchRR]a-rr-@pr esents

hexahydr o- 16H- P‘H‘"df"c "‘9 ¢r ioging
tands for‘ a radlcal of
) D' oxopem r?nlula p}’gégér{ % girtcp st #20 ef m cl lm 3
:'vlccept & ﬁ;ﬁ%& SropRl10g ' ol Dl mwwaa‘ rerasuau qxw e 28
e dloOPH-Ezepinl 1 ydr 2H a cinl 1 ol1 i ylhex—
6- [ ( hexahtydro-l H2dRpind o, 31mét-hyll-ﬁexifﬁ/ﬂhy1 iapN-11g] pendthyl-hdahgdrbl1 Hraémn-190d.
sal ts t herze@Hdimsthyipipdralykaciscd-azehicycjo[3Sc@lpttak3. @ cisdrmzainicl[48iQsond8. 1, 1
-Di oxo 6- 2 Asorapqr@siwswwemfamvdwceﬁ@mdﬁm 'arYUy‘F'bﬁymR@?W h\@rqqenewamwg-

1 H arh Y'r‘?é no nd t her €0

phar maceut,.% gg‘gﬁgﬁ?g Lot l'? b Ena,8; v e ety APt aRSRRs ny
6- [ (hexahyd P sriciltan X t @ @{Qh &L-ﬁ@ﬂéz@ l\|1 NHh&n I@rnagmlno né”ﬂé ts
t her eof . Winlafe, akwsamem%mmlh dhaﬂﬁé%@@oﬁhf e;?i@lﬂe hamo%.c%aﬁds i ?&

- Di oxopami ci2| anoybiexoperedilianbyloxyivieltax 8Hhetabydrd- IR )z edim 1 -yl)- methyleneammo]penl- 35
-yl) - et h;cilbnaa,mndcsppempﬁeotwiﬂb aharmaceutically ateptableh o toikic\eicidh )

phar maceuti €3 | | a@'e 64 Pimethoxybenzpmidalpemicillangyloxy-methyl 6-[(hexahydro-1H-

6[ ERR] - Br @ﬁ?ﬂ{)’éﬁlyel WT'B%?WE'E'W?M@ [a(uF] égé‘léﬁ%?ﬁ _wjith pharmaceutically acceptable,

H t -
oh gf rGrgl: AR Esﬂh E%oﬁﬁﬁﬁggﬁﬁf& @Qka%w ro- ﬂpa &El :eggdr;ﬁl&qleﬁ% fio;“}\%llfaggte%&h 40
6[ ERR] - | odopsni {1, | DiRyp dmema& iéln(ms ydroaHlazkpiaa e,wrﬁbtﬂyleneammo]pem-

-yl)-met hy:ilbnﬂe,mndcs]apemleebf wih plmtneg:etmmilysaad:dptableheoreﬁi&uc\uckib
phar maceut i ¢8. | §8-Brocwpenitillanoyinxymetink iﬁd(hamhdém-118azemnﬁatlhmthﬁmeapmmmg

erepf r ac 5
B T T CCAENA 4

ate and salts thereof wnth pharmaceutlcally acceptable, non-toxic acids.

55 60 h d of formul |
60« n whi ch(a 955;\4 °é,2ﬂ ::%uéc{}g[aEﬁ%‘pogPeogso "H“? |I ot a‘."h1c1"a"|"hrh°h1 and | n Whl ch
X standsofor a |eavi ng : . 50
H oL - |
R1—[;H==N~‘g g Y L . -
55 7~ L 85
= H ‘C—[]—-[:H—-)( | L
S . Y
60 _ _ e S 60

in which formula R, and R, are as defined in claim 1, and in which X stands for a leaving
group, such as a halogen atom, is reacted with a compound of formula A-M, in which A is as
defined in claim 1, and M is a cation; or :

(b) a compound of formula Vill:



p, such as a hal ogen atom mnﬂmm”a conmpound of forrrul 4 A°M
|n\1 ich Ais as defl ned in cl Hlmnmn cation; or (b) a conmpound

@ mula VIii: GB2045746B 20
GB?ﬂAR?AﬁR 20 rEPD1 : 10 o

10 in which [ERR] and Mare as defined above, is reacted with a conpound c;f
formula VI1: 15 [ERR] in which A [ERR]
and X are as'dﬁfi neﬂ above; or (c) a conmpound of formula X 20 ;}

20 [E DN =
25.[3§l—tﬂN§ g S

30 which [ERR]{ and
t hereof, is
formula X : YERR] 35
35 in which [ERR] has the nednings deﬂ][ned above, and Z stands for oxygen
or ¥l phur; or d) a corrpoundﬂof formula X, or an am no-protected der|\7 tive
t her eqg t t '
[ ERR] I\Whacﬁﬁ &R hﬁ(JreV!s &flﬁefmgquagtgdmhwoﬁm?%*d ofd?g muI%Vk and 7 are as
defingd.diefiore, vand [ERR] is a lower alkyl or benzyl radical, whereby the
hydi®gen atons of the 6-amino group in formula X are repaced by -a [ERRb =
group, eﬂad 45 wi t hout isolation of the reaction. product, an amine of the
formul a |n whi ch ERR has t he. 45 above neanings, is added to the
reactl'Bg’ qgﬂ?éfeeaﬁf ?Pé"’"ccﬂ’?pound of farmula | of claim1 is
rec% bzﬁgmgﬂgﬁ jie formof a salt as defined in claim1. 19.
od-according to claim 18 in which said am no- protected derivative 1s a .
50 tI‘IH’;ﬂ yHS|Iy dgrivative.
50 20. aim 18a, 18b or 19 in which X stands for iodine. 21.
The net hod| of clfai m 1 c~or 19, in which the reactive derivative of a
X, is an inini'umchloride, ininiumether, imniniufP
t hi oet hdf, or an arﬂ de “a@e{a+(H-2R. A net hod accor di ng to any of clainms 18
to 21 for producing 1,1 Hdloxﬁpen|0|llanoyloxy 55 net hyl 6[ (hexahydro-1
H azepi n- 1-yl ) - met hyl ene@m’ no zpeni' cEl | anate and pharmaceutical ly accept-
55 gpl e salts thereof in which®corresponding starting conpounds are 30
enpl oyetch B3andA pecasriztinad abosé, opee panint-protected dekbatigetharedt if eacted withent eral ,
parentre«'\'@nle derivatiys efan anideentbieemiste ohdarmeterd: (i ncl uding ani mal's) suffering
from | nf |a£>us di seases, which conprises as an active i ngredi ent 0.025 g
compdund as -cl ai nred.in any of clains 1 to 16 60 togetherggl

gg% \Whi JNW‘ %é% smem@tg)laﬁd ciasun'd@'for oxygen or sulphur; or.
A phar mMap eylbdrgun@ o R ala XOBr b afoBGtedtsl derivaiivd tRsreé, RIrBREd Witteh ai m 23 for
or al tdo&ﬁ:bnmbffenfmmxuents containing from0.05 gto 1 .5 g of the active
i ngredi ent. 25. A har maceuti cal preparation in dosage unit formas clained
in @ai @23 or.. ntaining .as the active conponent .the corrpound 1,140
- di ox bk EHFE n‘%yﬁoxyrret’ﬂw 6- [ (hexahy- 65 dro-1

H azeplh wh chy)g}rt;{? E@’Jsetgﬁ chrg eﬂd%,' é "é“uv\?ér grkylaor%%uyl aBELP%e)%& n'le

phar roup in formula X are repaced by a R,Z—CH =" group, and _
45 without isolation of the reaction product, an amine of the formula R,~H, in whlch R, has. the 45
~ above meanings, is added to the reaction mixture; ' ' .
“whereafter the compound of formula | of clalm 1 |s recovered as such orin the form of a salt
as defined in claim 1.
19. A method according to claim 18 in which said ammo—protected derlvatlve is a
50 trialkylsilyl derivative. C 50
20. The method of claim 18a, 18b or 19 in which X stands for iodine.
21. The method of claim 18c or 19, in which the reactive derivative of a compound of
formula X, is an iminium chloride, iminium ether, iminium thioether, or an amide acetal.
22. A method according to any of claims 18 to 21 for producing 1, 1-dioxopenicillanoyloxy-
55 methyl 6[(hexahydro-1 H-azepin-1-yl}-methyleneamino}-penicillanate and pharmaceutically accept- 55
-able salts thereof in which correspondmg starting compounds are employed.
23. A pharmaceutical preparation in dosage unit form for enteral, parenteral or toplcal
treatment of patients (including animals) suffering from infectious diseases, which comprises.as
an active ingredient 0.025 g to 25 g of a-compound as claimed in any of claims 1 to 16 _
60 . together with an atoxic pharmaceutlcally acceptable carrier. 60
' 24. A pharmaceutical preparation in dosage unit form as claimed in claim 23 for oral '
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cl avul pooyb@x yArpharacditit4l [pespatayiom o doshge unit form as claimed in Claim 23 or 24 and 10
azepi n- 1-cghtpinivgtdsythe acsivaicompensnt thielcompeund clgvulanadexymetiyt 8-dhexghydyo] H-
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of cl ai MBy7leohGthariwitERAidISUbMrIcEs S@T duxiiarysagesssances and auxiliary agents. ‘
31. A phar grceapharddacagiogiasmpbsitionass adimedradClaim 39.ziontaling feamt1S toi $pebyom 1%
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t he act i Vingredient if g1 ledibaipenitilanbylbxyniitiof Gel¢heiatiydtcatibgdepinyind)-ngthyleneamino]-
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