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EP 0.495 953 Bl ;Description This invention relates to heterocyclic
derivatives haviing antibacterial'activity to processes for their prep-
aration, to. cbngositions contalnlgﬂ,é@ d to their use in nedicine. 5
Thus the presenb i nvention provid ds of the general formula (1) HO
Jerr] in which [jerr] represents the group 15 [err] 20 wherein [err]
representgeuﬂhﬁgnogen atomor a [err]alkyl group; pis zero or one; [err]

represents a grdup sel ected from[err]alkyl Lerr cycl oal kyl optionally
substi tut ed "IBS? inyertian felatpp @F!ﬂhfle"‘f#héﬂﬁwv'“wt‘{a Lty| to prgepsegsieithel] Pigh- o
[&Fr]al koi?ﬁﬂ' P°8'H‘?Ps ininghesa anditasthe -h!esegvmﬂ N3 I n which [err]
represénts dnpey ]”S?TVF“GPBBBV”?W'QWF‘!%%W fermially st er eocheni cal
arrangement as defined in formula (1) the nolecule contains two further
asymetric carbon atons at the goand 8@®sitions. Al so the group [err]
contains at |east one asymmetrigich omwhen_[err] |Is other than
hydroggn. It will be appreC|eaéﬁ’t ~-ﬂ%ﬂﬂ@%ners I ncl udi ng m xtures
t hereo ar|5|ng fromthese add|t|-*;‘ ety mret’ric centres are within the
scope of for rrul a (1). The gener & f of mul a®©®as drawn includes at |east 4
st ereoi soners! and m xtures thereof and these may 30 be represented by the
formul ae fylwkich kpmpﬁgen@nﬁgm 40 [err] 45 The wedge shaped bond i ndi cates
that t#e bond I's above the plane of the paper The broken bond

.indicates; that the bond is bel oy gﬁéane of the paper. The conf
|gurat|on shown for the carbon atontat position in fornulae la and 1b
I's hereinafter referred 55 to as the [g8rr] copfiguration and in fornulae 1c
and 1d as thei[drr]- configuration. fhe configuration shown for the carbon

he24-positidn in fornulae 1b and 1d is hereinafter referred to as the
a Tonfi gubareinRe reprepepts a hysirogan alem 9r.a Graslkyl groupsp I8 gero preone: Re teamqntmsmpaﬂectqdn
general , frem Chelkdfsserycioalkyt entipralyubstivaenhy a/Gepaliul orauncphenyh P Crolif subetiteled byd at
t he 8- posptﬁbWW@GWhéﬁponds to 2 EP O 495 953 Bl the S isoner and the
[ er r] - conRi pyesents thereraup ORkib whichBorppreagnts 8 & sdfiel FouPsoner . The
[err]-Zonfi dusdditibwie the fixedetergochersital areangeneant assletined in fergwial(d thRolseniegontgingitwoh e
[err]- coftheapmmelis carpon siams et therd andiSgesitions. Ales e aYP Risontpies ajepst eppapymmetiic s -
si gnment  EArbaniaiomwhep Rygs 8‘6?!1“!%‘6‘#’%{?99611‘ will by ?P@’eﬂﬂt%ﬁﬂ aﬂ%@%‘?‘t‘?ﬁﬁ""ﬁ’&‘ﬁ"ﬁ@@ﬁ
made accot"&ﬁeﬂf #iep froquthesg additiqgal apymmetricsentrep arg 9‘“"@ erientia
1956, @[ r T 9°"?'gg;'§?é‘g 6’0‘@ 'a “%%%:#’ﬁte“r’éﬂ "P‘E?’é F’é" '?‘8“’3 "Qﬁf""iﬁ"‘ay
br anched 'af”ﬁ“&ta Wi &) epresents a [err] alkyl group thi's
may be for exanple nethyl, ethyl, propyl, isopropyl or butyl. Wien [err]
represents an; al kyl group tnl may conveniently be a Lerr]alkyl group such

as net hyl, ethyl |s§‘ p_{qp -butyl . ?HH H &
. % b 7~
S ) va, o™ H s,
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.Thp tvqfdge shaped bond =y indicates that the bond Is above the plane of the paper. The broken

bond .y« indicates that the bond is below the plane of the paper.
The configuration shown for the carbon atom at the 8-position in formulae 1a and 1b is hereinafter referred
g5 1o as the p- configuration and in formulae 1c and 1d as the a- configuration.
The configuration shown for the carbon at the 4-position in formulae 1b and 1d is hereinafter referred to
as the a-configuration and in formulae 1a and 1¢ as the p-configuration.
In ?qneral, in the specific compounds named below, the B-configuration at the 8-position corresponds to
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~substituted by{[err]alkyl this

- of fornul a When Rarepresantsas a!Mevoél? thismey F‘]"V?

nore part gl hédtokymethyt; Y akaiigatiyl.obapet baxipdmpthyle ﬁiﬁ‘
on

10°* When [err] represents a [err]al kyl group substitued by [err]al koxy,

" this may be for exanpl e a nethyl, ethyl, propyl or isopropyl group

substituted iby met hoxy. Wen [err] r nts e[rr]cycl oal kyl opt i onal | y
l b‘gp#sgiqexarrpl e a cyclo-

- pentyl, cyclohexyl cycl oheptyl. or cycl ooctyl grou opt| naL Qs% %ed by
a et hyl el ia,hhyénd gieGionfigbrationcet the #adsitidndasthe BF“E‘G' i are
t hose havériegpdndicto feiRrijomeoant thpu- cerflgimatian akthrs-posiipn; t th e cI ass
those havigaent di the[Reor 8 portigurdtion atrthe 4- a0f Sypositipns has 8%1“? | c u ar

wherei n R4 Theprmetkyl@su diP’G'gé?ﬁe’sFPéH‘l?'P

. nore
parti cul &k gkvhgroupdtjeme aygRle mehyl ethly pr

|y I f pBounds
n eYP L&q]’%lasﬁ/‘ls thgreéﬁyg such

as net hylpropgtisbutyl. i sopr opyl or ltIp sflﬂut Y“Q?PP??‘ L%Q%*MLyﬂrf&‘éﬁn%MthWBmd by

. pref esr ethgoldbndrRréieg, Expedentia 1958, 12| 81ss of co alk .tog%l vfheﬁ h} ,ea,ggengsh,ose
'gﬁe?zr”
Yot

met ho®y sucWheadRs tepreae -8l 1'%‘8 ora [err]cycloal kyl

group SUGIoPHSr fe3pY KR "s““" filude e amfachxmmaa BRiohy |
%;gg“,%o.,%fﬁ}w )

or ethyl gr\Woes Rs represgas Cpsoid Y'
wher ei n[ @entyl, dycohemyl.cyHRHLRE Y‘GFW ) rilinednd pEddhiiakation a@t bubé ﬁ‘;h With-
erfed.

preferred chersferresclassnlFRIeR at Giak
parti &U| an qhx dﬁ?aép@ﬁh@ﬂpggv% g oun sgglﬁa rﬁul?@(\aﬂit s@grh&rgn prbéb\uﬂ@hydrdyén adethyk, hose

wherein R4 hyl grouup, p is zero or 1
and[ er r] ey 'ﬁ§ °"Lm,ﬁ o ronstunt i mprdoentys Cohylooup

1- net hyl 9 VilsBiiel By Retidxy §lich agot-methoxy-1-me
parti gl eﬁ“?% % il °53¢m EJ: & E u 40 é'wggizg%ﬁgé%mﬂg@.am:mummmwthe

t hose In ositionis in the

[ 1] - cOrfr® lffgf"ﬂ‘? 4 ’ﬁ? r% mtee.aw wilhB o Siss fprebeht & furthérepreferred

[err] - confl esents a hydrogen atom or a nethyl

group; [ef r“%ﬁ,la,,g 'ff'c‘ cbréihg th MeGrvertiol e tiapd Wisrald Rirepsesprie B hit ed

by a [2err]al] 'I' iszen%or { &6 k] repréaehtsa wriathilli dthyd, indpronyl, Heutyhd methoyy-| s

gfr?élgr g %? hbr@l %gommyor45&!;%%&%;éedmiggegogggzmmt%gacrib%rgt%iers
- 0X0- 1- azalid Epdaki 8 rt]a&@dﬁﬂguﬂatbﬂﬂaﬁhcaﬂmn'ytﬂlat:thaéwﬂs“gfueI'Ftﬁ% guration;

pi val oyl o?gtt,gggnbtgd r&g;hlatbﬁidby methyl@roup; Ry Fepreaents Gragilinh Caydycioalkylgptiong gﬁmﬂm

1- et HBx Rld) pheas o CLalkgbeybtitutest by methexy: Frie EsioAnpe andie s
t hyl car bg%ylg‘%?;:%m‘ﬂg c&\?d%mm:whwmtgus 88, PB.39%.J8B) @&F%ﬁ ¥| 1 ’g%}y

or
'tﬁ’y' LGt etPevel

cycl ohexy k%A aERAc b 20084 dec-2-énef-2icagioky) ¢ PIE%% 'Bﬂ?
accor djzngthylearbdnplokyieiten 1 l-hyrlzoylmedwl-aﬂhmwpﬂyé?’

of antl baai(eéthﬁdyddmxylwwblowiwaﬁhﬂﬂ m‘He W’H‘é""f"

M croor gani Shepeunds edeergingig e "&’%‘E’P ' °Xhi :@}?ﬂ:ﬁaﬁ&fﬂaﬁ’
nases, Ooﬂﬁwuad@tawidvﬁegq%%?ﬂ”%m %‘: ‘ Ie g to renal
dehydr ope plepata@ampougs of the intep i i ‘1 aamtmemstmwse.
exhi bi 1o val (Gspeundegfdheinysption b 9 ﬁySt h,gbsE&i.,e,{aﬁiawng_@Q

auteus, SIEE&&EM@H% il 4 T oralsOLA I eium péraringeris Babtarioted |
i robacter frreundii, Pseudononas

Kl ebsi el | | Eg@ﬂ—;ﬁ;m aciarre
aer ugi nos&ad! ] o Heantion Mk Bfaseford iR sY fhradating b variptylof diseased chiisedjeypelht o
nor gani i . :i’é%%% nBbinds3fid digdt i on may therefore be used for treating

a vari &y °3?" & 53&a&{ehresd}&nvengaﬂwcprbm;taemmpunwzlfﬂmﬂﬁ('H@'“ﬁﬁs
and ani mal lis'dDsybtomid BatdAslinfextigna it a lofmat hr@n gt i nventj o
provide a Iithﬁm.u yﬁ%ﬁ%;&ﬂe&& thp ifvertioniwe piovide: the usernf 'Pd o fasmH K‘b?
system ¢ Qamhiaédd b d thérafeliticaBént forthatréatmentiofsystemid mnasiufe pgin htme pl sr‘?@
further, aspget of the i nvention we provide the use of a co nm,%nr'rul a
(1) for the Raiingeisyetiurtier aspbdi efthgiuuention wag@ﬂ@eq'a?thqdr?é* ® % ol
systeni ¢ bamaeadied bodyftemnbetrbsgml -Ngmvﬁ whishmgthod AAMPEFRS a%'B“‘ﬁ"HI 3 the Ry & & ng
to a yet fredtivdiamouatside campofindiohformuia(bBnt i on we I’OVI de ,a gt
of the hunanltmﬂlbnewredm%n";mg!gﬂmma "tabm@ Hffa{’tereﬂ"t?ﬁ g‘ﬁ'%? Pectﬁ’gﬁlﬁsﬁ
whi ch gt hasdvett esthe ireatment e fstapis bd feCuseiiordatinetf a
conpound of ftotlifuther '(q"Pp'e‘f"l“thFhe ‘3{ hg%ﬁ im%ﬁﬁ'oﬁ'h@éatlsﬂ ghdb@inar t
nt p! ysic \ﬂatepi

that ref erehyay with p patirs %th%?gf’?qm e G¥iéral however doses employed

be ultimately at the discretion
for adult human treatment will typically be in the range of 200-2000mg per day e.g. 1000mg per day.
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55 as well as the treatment of established infections or synptons. It will
further be apprem ated that the anount of a conpound of the invention
required for USe; in treatment will ‘{# a h the nature of the condition
being treated: arfid the age and t he RSHEP B93B! of the patient and will be
ultimately at: | tHe discretion of 4the attendant physi cian orveterinarian. In
general howethe desitertrione reaysbaypaientiy be presdoted in h singieidase eras divided dapdsiadmipisteredibtiap- be
i 0. t he r apgeriatinieorggls, S earaglese fwogthreedoyy or mere eubrflopasperdiay.. 3 EP 0 495 953
Bl The desi rViéitile # ispassitia that deryamin Ehatapy; ajsempopadaf the dnyentinn mayhepgmigisigied as e raws
drvi def dWﬁHﬁ?’ﬂ@@P‘&P&Rﬂ“&’!‘ the "’ﬁ ngreripatag a pharmacgytical formylation, hpp| e as two
three, four F'\‘ﬁﬂt' j: acoi|cpl dormulation f (9%?45‘]“ s‘ fafior comp

l)gpetpﬂgit 9“9 Hp rgppa etﬂ all %’E
chot o o e : o ke t"’?Eﬁ E’T : ?S?;z?"ﬁ@
pharma euf PE%'{P 'fﬁz‘ l0ﬂ H? ?g ke‘%‘:‘e rmof ge%:a Ie tablets

phar mﬂceuE e Jna.%q h ..ﬁ ]
Formul a ( Elaﬂi\gt ﬁfﬂ ) f,,gpsr(gbers
theref or aQ ke, it me&il Eo.t ﬁ&é ﬁa@a) IP(J)f% iafa Slodrate, hydro-
i ngr edi enb&mteiﬂ?éaaﬁﬁwls%lé SilicaTpbiethld Eneg@&fs?la rBnts (/3. s‘éa?éh%?so‘aﬁmbﬁrchw—g
conpat jsbl golaté)! di whilifg SYehtS le (e.d. SddiufylduPyi sulphate). FIBR ait$e.4lellictniaRiddéis) albe used if de-
del et er i Opifed! The tebRis Ry Ibd teakdld by MSthéddiwell kfdw In the arihe phar maceut'i cal
conposi t i ond.igaia prepatativgs toPorkila@miniatistioh may tak@the Fork @f, Fdh exaiple/Bofiitionsf syfupe wiesi! €,
t abl et s opensiafss orltiesy njay Bemésentedys adioy pratittieithvedor doBsinton\with Watetvnsth@cditable eabicley
accept abl befern useforadrhisisteationasadiquid ordhir dicpetag minlsBation argl. thgpmasgiel dovin with seter anathare
st ar cheo pesitghie ingildpSuch liduidchraperations inpyl beoprgnsred by iconweritiphat medna Wwitks piaymdceitically ac-
%g st arepable a@tﬂw@uchm suspending/agents (e gsorhitelisyrup, nethylsellulosg ar hydrogerated péible tats
| ubri cant S"d(°§s%mh Aftyfreganatad %@Eﬁ"éte@"'s' robth'cg@haﬂwts\(e @ dackiin. gluginjum stepratec
silica, pup uelyicles (o.gy playord F?fﬂ?"g“ nut off, pilyregtersioreting slegholh, g9e-m
st ar ch gI tivgs (e dpng! €)°’ bytyl p‘\hé‘!’?’i’?&!;‘ i §°“("‘ea RtRpin faxouring and awaeieping)

K é’im% o B B e BB T T

admi ni stration may take the for m of for exarrpl e, solutions, syrups or sus-
pensi ons, or they may be presented as g~y product either for consitution
w th wgter or; other suitable vel ¢ e Bef ofe use f adm ni stration as a
liquid orfor d| rrect adm ni steHgti o NeR pwash down with water or other
. 20 suitable gl i quid. Such liquidjs arqt i ond nmay be prepared by
conventional inmeans wi th pharmceuti caI |y &8 Hcepabl e additives such as
suspendi ng agents (e.g. sorbitol syrup, nethyl cellul ose or hydrogenated
edi bl essf ainwhiaiE, i9hydgenoe & hyritox{i prtedithg amuedhd Ra Blas defined fr, formam (I% bif asaltor réxctive

t hi ckeni nderiegizetheredfand)if rdqaited bihdesired alihjetting themesuiting carbpourel priordaarisabspquent to any
non- agqueospparatidni ind dsstérechgmical samerd, toeimoval ooy protecting droumBoWhen Ry répresents w hy-

est er s or drexyhsrotectinggreupithis mpyrhe dor examplaaihydsecarbsiiyl. grave sueh ks talkylsily! pig. trimethylsilyl

p- hydroxyﬁfé'll‘rztddm@M'M sorbic acid and suitabl e flavouring and sweeteni ng

25_agénts OB EPé‘%?f oA o(frmule ) one s e mey éF‘in'Q?ﬁ‘t'qﬂdf'Fth
the car bo pP‘E‘dM E@rtf‘ '“315"“85"“ ?F%HY%PI @?‘?4" and x p sug ‘"‘a
“hydr oxyl 'é%t?'f‘gg P{‘Féges 'UT‘"‘ ROAUY °bti°s t

or . react| 7’{13; ? d "r
resul t de r eth té'ﬁ Breagign: ss(‘-! ® 'f‘?

st er oc em c cht

(b; theen W%f?l%d%ﬁp L EJu stch‘éﬁ SR akdi’ ']
represent Metd sV e: :g. 9@96 oP&o%r‘?:%de?ﬁ:egér jiphcta ﬁl)l % ary am-
hydr ocar bybridn Qél;stﬂ:ﬁ RdtRet Ry Behzyisinntonfuflckidrds o yl-nﬁetgylarﬁtﬁdnﬁﬁlrcﬁw dﬁbllté’t b&l&lammo—
t-but yl di prh Bgidb ¥ric préf&lably in the piBBenBSE bbihridprtié Ve buch o5 ARBARFnMide! AaM{-2
( 1) oo a|aeeﬂ"{idetdanrmfy|pmd;mecar ried out by reaction with a conmpound [err]
i N whi ch [ erThd edfsiificdtibiereadtioRinae coivbhishig catieaoBt usifg b Edmpolnid of fopmul () indwhich R}
| eavi ng Qrepragentslatipdregen atom. If the esterfication reaction is carried out on a compound of formula (I} in which
R, repr,es'er_its a hydroxyl protecting group then this group may be removed by conventional procedures. For
example when R, Is tert butyldimethylsilyl group this may be removed by treatment with tetrabutylammonium
55 fluoride and acetic acid.
The compounds of formula (It) may be prepared by known methods e.g. as described in EP-A-0416953.
The compounds of formula (I} may also be prepared by the cyclisation of a compound of formula (if)
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.
+ sul phonat e such as nesyl ate or Eosyl ate, In the presence of a base. The

hal‘pgen atomy e.g. chlorine, brom ne or iodine, or an al kyl or aryl

reaction is .preferably ef f ect ed: Iﬁ? ggfa AgHsence of a solvent, the nature of
whi ch I's not! cr i tical, provi ded t K493 no adverse effect upon the
reaction. Su1 tabl e sol vents include dinmethylfor- 45 mam de,

di net hyl acet am\de or di net hyl sul phoxi de. In one enbodi nent of this process
t he reactlon is convenigrRfly car l out using a salt such as an al kal i
metal salt e;g.| pot assi Um or soghumkgal t of the carboxyljc acid (11) In the
presesce of a sui t abl e al §r wAr yf am Ryoni um salt such as triethyl

- benzyl amoni um chl oréje, tri o<ty|9rret hyl ammoni um chl ori de ortetrabutyl ammo-

ni um bromi de: and prefera the/presence of a polar aprotic solvent such
as di net hyl f or mani de, di met hy- }:’Gt | acet am de or N-nethyl pyrrolidinone. The
esterification reaction may be corMsntly carried out using a conmpound of
fornufla (11):in which [err] represents a hydrogen atom |If the
esterflcatlon reaction is carried out on a conpound of fornula (11) in

whi ch [e”Jv fese“ &&M& ¥ Inedinigh Bétinbd Yo rerrRIAI), IRQ @ a fiybiosyl ptecting gwyp be

“renoved B Hg@gup +if réiuRettr GesihitEsnbjpating fhe resultingroompound
butyl dl e betatiSR it @ steriEremitalliyombrscia remend! ofihe brotecting group
t et. raﬁuty% n| um uor| de and acetic acid. The conpounds of formula
(11) may eT,gr c?&@étﬁﬁiof%nkmwoﬂfﬁim@ dIninavhigh Y sexybes isicoryemlentlycapiad uidy healisg

compound gok tenaérBdleavithih thi jande 60-20EPSYab O IVeES ingigdeydrpcarbons with an appropriate bolling
[err] 2 n pakat, eﬁahﬁlegfoﬁumyﬂquonhawathbemm'wg-s defined for fo

ldak!)
I byid hniqphospbiteisiinelydeyacyelip and-Ryclie trialkyi andmle hi
55‘;12]}), zn(ailary?:)h::;?;anr%dlcuarlle::fgﬁ—wnlglgb?setdtp? ﬂgtlteﬁgallfy@%ﬂgﬁe?‘&g&qtq n% 1%309 I ne

The conpqde&Bcéo@&Maacﬁﬁb)phmyhabmmm relfhecatried pping palveptpEMpum of SlyeRls 5

prior to tdmethylbhvenpitent to an separ at | on t,o |ts St t

to renoval asneqyﬂeatpneftae'em '[‘]Ha ! ' nclL %ﬁyg‘iﬁﬂﬁ

f or nul2a (ihlalsylthmwe‘?mf’ c mar ' dgwocmo,{ggaghlagg |n
the presehndecasionsrex HW"’ "° ,,re%ao? i bﬁsﬂﬁrﬁfgﬁf b efeRyighos o
out In a deommethags, o °°°a"?| gire within the range
60- 200. gmlqea&péﬂ P'}TE Houh d% 945| Hﬁnéﬁénﬁ %os%ﬁﬁi SUaH bsthase besicii-i Ng
20 pOI nt M1 JROAG, Ecifed B4 1O McOMié@PEnuoiPreey, 1678,

Sui t ab¥e %‘7" , fBut ﬁimdgwﬁﬁa(ﬁ | this may b réyavbd by tiesitmantiwith pplralshdn-es,
triaryl ph Sdeandaddt proé¥es BlcHiveRéErtip briledsut iResolvers siich as tytrabgdsofuran.

or gani ¢ p @émehqs{n raermoa}okwwwm&m be regnovediby Teatpentiitczina prdacefic
trlmsthyl |te The cyclisation of a conpound of fornula (IIE&) |n WhICh
Y is a”phos ﬁlm, BifnpSkinds 6l forvBuld (BI) iybie prepdred by cathodsaaialengus tothoseldascrbed i EFB A

t enper at u;ogp,gﬁ*. Fuctdflly [rétstéd compaundsabl e sol vent s i ncl ude hydrocarbons ch
as aromatic |Jilﬁdr£?aﬁftbmﬂsntioﬁ may iexreorpfully ungdersiaed the follewingeswamelgsiapa aiven & yway"?hl

hydr ocar bpegatiomehiyaal ogenat ed hydr ocar bons such as di chl or onet hane,

chl or of or m amthePreparatiops et Examples, Eniesppiherwisg stated;i ¢ o tﬁ? %@osphl DSctsd. Rﬁ‘Qﬁap& e

t ri ar ylophos-meiting peists @n.p;) ware detgraingd "Fﬁﬁﬁﬂtﬂ%'ﬂ%'“tﬂrapf’?'? ﬁg?ﬁ'ﬁl nes e.

t r =t - but plusisceleritd ¥e. The hydro | prote r QyRagell
known st andanfear SGMU'P@@%W %&ﬁ‘% § Ogg .2 ,,%Egg, o\ re-
13

G oups |n°@"g%lﬁ "@iéi’ﬁ"gﬂ’ : (5 @oum
Press, 19P d"FQﬁ"‘ r < asa""% uty thyslésalél yl ggroup this

may be’ e Mftro to was ‘:&o(/& Hl&eY of (MBHck AB Bliwi@tall, Geririadly. and acetic
acid. This p io y
rol" Ib

tetrahydrofu 80-6¢ br] |s trichl oroet hoxycarbonyl group
this may be %%am&}%éeM&é&éfm%vwcéléhﬂhyaﬁdeﬂaehhmnmmas redistilied over sodium; ethyl

80 ether was redistilied over sodium; xylene was redistilled over phosphorus pentoxide and ethyl acetate was
dried over activated molecular sieves.

,, dulpfRsle.OUt 1N & sol vent such as

Intermediate 1
——#

55 2-Methoxy—2-methyl) propanoic acid ethenyl ester
SI'o 2-methoxy-2-methylpropanoic acid (1.59), mercury (ll) acetate (0.162g), palladium acetate (0. 0285 g), po-

The resuiting solution was
tassium hydroxide (0.067g) and vinyl acetate (1.2g) were added under nitrogen.
heatediat_50° Cfor 4 hrs. To the reaction mixture additional vinyl acetate (2.4g) was then added and the mixture

was heated at 50° C for 16 hrs.




o acid. 35 5. The conpounds of formula (111) may be prepared by methods

- anal ogous to. tHose described I n:EPA0416953 for preparing structually
“related corrppurjds I n order that 49&9% tion may be nore fully understood
the follow ng exanpl es are given by way o il- lustration only. In the
Preparations- ajd Exanpl es, unl ess otherwi se stated: 40 Mel ting poi nts
(mp.) white CﬂQ!iﬂ,QaPr?Ph‘éd"W %thee&ﬁremaﬁiﬁeﬁrw tha Bﬁ‘f%‘ﬁ?é"tﬂﬁ!ima? pad oh eabfer

Al l terrpé?'“m Wﬁﬁ‘&“ﬁdéf'té"o "é‘r'W roxide folutiond H'B\ﬁevee"wam&' red on

chl orof oF ‘3&}9@ gxt'a %W' hep t' am; wagh é,gthbw:gance
(1+ MR “g@; p
e e

| nt er nal ou- 45 blets (d),
doubl et Rfenﬂéﬂda@fts (dd) or rrultl plets (n). Ool urm chr omat ogr aphy was
carrigd out—over-silica gel (Merck AG Darnstadt, Germany). Sol utions were

dried ov M&ﬁ'ﬂi QJ;TQ , ﬁg@nugbcwl,_gm&{,gm,eg{gtrol refers to petrol eum et her,

b. p. 40- CdiutionVerthe/ihterfadrate 3i%h olinypaderatd (S0ni) dnfyirddY RydFodbit ériomd Wed bubifed

tetrahy dtopd Wiaare d\mn hﬂdgeﬁtvﬂae b BEIe@ISET0 s TR sBIVSY WasSsaidieiand\éhs rdsiiGe wdsi | | ed

over sodputifibd mwhgrnegm disBIRtion (9d°C/a0h Bat €15 matHY)) I UbtalhShd /10 bﬂ%ﬁﬂ 28 8 olGirIBas|

acet afse wpR.16)Ticegtionsxane/dthyl acéats &l RMUL.EIRYCDCL) VIS (mS'): 1755(CHOER @) AHNMR (GDCly;

(2- Met hosoo-NH,(eprii6.5B (¢) Bapas)) n.837d)) 1thahenyl ester To

2- met hoxy- 2-net hyl propanoic acid (1.5g), nmercury (lIl1) acetate (0.1 629),

pal | adi ulntesmeskatet® (0. 0285 g), po- tasslum hydroxide (0.067g) and vinyl

acetate (1. Zg) vvere added under mtrogen The resulting solution was
Yorgy£-meth pnge& | on m xture additional vinyl acetate

(2. 4g) wAgolytiag

e (M@)néfdtd@umawet m m')@ar Hoed oy

5
EP 0 495t° lu °A'F‘ ?"° ?’V'H d’ty dichlgrp ““’ added and
~the mxt 'V(gé’ 'Hﬁ 4 Bth lh ' '°U\&‘ Wé:ﬁ"?{?n
10% sgdl i o 'ss 'f yte °d rFan'ef %e 'i']e X % 't er ed
on a pad F tlec ol » | ﬁ A p m}‘ﬁ?ﬂ Fhe
organic gl 2 I 1 %2;( ,a@q, dr| ed over anhydrous
sodlumsulpaetootlnt et|t oung s a pale yellow oil
(0.79); Hepm;d)@gphexane/ et hyI acet ate 8: 2 Rf = 0.7[err] NWR (300 Miz;
[err]oppmy 730 (), 4.983(dd), 4.648(dd), 3. 297(s), 1.464(s). Inter medi at e
2 10 (2- Mehibastlyl 3-etglcytihexyitadpoi C aci d, 1-chloro ethyl ester To a
- sol ut i onA edlutiohér 1+-dhloeINA dhlerbformiate( (8.4 §))in drﬁdnﬂﬂdﬂt}iﬁeﬂ&ﬁé&&hﬁ wabEldbd dropwWiserkinders
hy dr ogennitéyen & 0dao watirred sbitition df 4-athylcyclbHexsmbl (§b) G, dry diéhtordmetiang)@20miyia prebaroofe d
for .10 ndAmblesilar siéves. fcolutiontof pyaidine (33 rdey dichiofoncbtHahee(20 ef)iwasi addad dropwise tb thed
t hr ousgh teagjioh mixtwre diiring 20 rhiméatiod the [mixturd A&y thérewariiddtio R0PHErdpd fop2Wivuesi washévwithi t | e
conmpoun dbrals (2x5Q¢wl) engrdried; Thelolvent was femovied under vacuuyrr drditiacasidue s ¢istilled togive fher r |
300 MHz) it n 8(°q53“f1982@67€9 b.p. 130452 (nbiar; t..¢. cuckohexane/ethyl peetata-Ql Bfi=0.88: IR
(CDCI3), Vmax (cm-1): 1757 ( C =0 ); 1H-NMR (300 MHz, CDCI3) 6.43 (q), 6.42 (q), 4.93 (bs), 4.59 (tt), 2.14-
2.01 (bs), 2.00-1.88 (bs), 1.88-1.78 (m), 1.83 (d), 1.82 (d), 1.60-1.50 (m), 1.50-1.32 (m), 1.30-1.15 (m), 1.28-
40  1.18 (m) 1.05-0.95 (m), 0.95-0.85 (m).

Intermediate 5
| -

1-Chloro-2-methylpropyl 2,2-dimethypropionate
45  2-Methylprgpionaldehyde (5.98 g) was added dropwise, during 10 min., to a stirred mixture of zinc chloride
(0.1 9) and pivaloy! chioride (10 g), under nitrogen at -20°. The reaction mixture was then warmed to 23° and
stirred for further 2 hours. The solid was removed by centrifugation and the oily residue was distilled to obtain
the title compound as a colourless oil (11.55 g; b.p. 70°/35 mbar; IR (CDCI3), Vmax (cm-1); 1749 ( C=0); 1H-
NMR (300 MHz, CDCI3 ): 6.28 (d), 2.16 (m), 1.22 (s), 1.05 (d) ppm)

Intermediate 6

Cyclohexyl chloromethyl carbonate '

A stream of chlorine was slowly bubbled into cold (-10/+5°) methyl chloroformate (6 ml) under diffuse light.
55  The reaction was monitored by 1H-NMR and stopped before the dichloromethyl chloroforimate concentration

became more than 5% molar. Nitrogen was bubbled through the solution untii it became colourless and the

residue was distilled to obtain two main fractions containing the required intermediate chioromethyl chloro-

formate; fraction a (2.48 g; molar ratio: methyl chloroformate/chloromethy! chloroformate/dichloromethyl

chloroformate 19/77/4), fraction b (1.76 g; molar ratio: methyl chioroformate/chloromethyl chloroformate/ di-
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- (1-Chl orot 2-net hyl ) propyl methyl carbonate Asol ution of

-il chI or o- 2- net hyI propyl chloroformate (1.71g) in dry dichloronethane (5m)
was added dropvm;se to a solution: %@%Q 4 (0 83m ) in dry
d|chloronethane(5rr1) at [err], e gen with stirring. A solution
O pyridine (0. dom) in dry dICh| oronet hane (1 Orl) was then added and the
reacti on ahisromethyl ohipsofermated98/6); flo 4ndeerdoldisolution®f dyelchexapaid1.87 mi) indey dighloromtiethanec d
wi.t h di chX&mibirsesance cb¥omelaculargieyprand wndenniispdene solgtion of the{fractions) (1efrg) birydfer
anhydr ous caleremetine (f mixwes adred %m@eﬁm M@wnwﬁwﬁinaﬁé’ﬁﬂﬁ rpgichigraethaes 6w | ow

t €nper &t ui‘"és theryadded tg the reaction pixtyre dy ti‘ﬂ dithg anixture. waslpwyaemed tp 20-25°.
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1.08(d

crbire o 3@ e i 5% SRR
sti rred so}J @P -esﬁ%cycé 'o q| I‘s'?’fgm# liczi& ‘gl 'hl or onet hane (20n1)

i n preseng BA nol ecul ar si eves. A solution of pyridine (3 g) in dry
dICh| orone‘%@r?e-(m nm) was added dropvm se to the 35 reaction mxture

vacuum and t1bea BAGRIoR OF pvmiudi (isJastR.dos mmmubkwot(n-hwaoxgaﬁmameb-aaza&mydo

col our | es &.220.0%31(nte&2-gne-Begtboxylaeé(hdréifiafter rafrdgd to ds."hterinediais A (dByXia ditvethiifdythamide
acet at e 9/&nl)RftrabutPaniiBgniumBrdnio. R)) andViretiordethyl)-tyclohdxylsarbériate<0§5g) vidrb ddiied at 300
MHz, CDCl Bhe re@uitihG mixtiire we. stitted aj 22° fof. 19 Br, tHess pqured iB@di¢thy! ptherA60hal), washediwithinid aq

2. 00- 12088 HCH49ml),;5% 8@ NaHGCS (2xFPml) and®Bne( (2350 ml), Bidd énd)concent@EedIThE @ssidng (19)waBdis-1. 32
(md, 1. 30sdvedi distiyi ether 2@l) antitight petrbibui AOMI) addegwith Wiggroustirring. Th preciigdte (Grjg) was

| nt er medi Hiissdpipndte gogepliayer W9’Pﬁ%‘ 'lates! wzgl‘mamqq 9 hish wasdissalverkin diethyl ether

z ey e ter et g %‘;’ﬁ;"’a‘?'{fw i oty o
ti d on, jn i m

under i t PRI )@? *swastrwédtta# nggémi:gﬁ% %@%5 fis

stirred { AT .(3 ?51771 qu 2B b EEgig fe{]mfu@ thel
(1155 g *imhaze 'f ;d ‘?"f‘mﬁf Toh R
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| nt er medi ate 6 Q/cl ohexyl chI ororret hyI car bonate A stream of chlorine was
slowy buplnpf2ainto cold [err] nethyl chloroformate (6 m) under diffuse
light. 557 The reaction was nonitored by 1H NVR and stopped before the

di chl or orret hy(EthaiblybdrBinGo: YRG! CAS,68,0R N6E, 12004 FRMhake 00 hedrbiethySPeoRB I -afatricy-
Nt rogsn ded.20.08ueidc-Rene2icdibdxyiste wa obitainedaslanbil (It.1.d. Siethy? staenRs 0.4d).0R (ODE3) Viadxd

t he r esi d{pm-1)AB85011 238, 16003 dH-NMRASMOMHE, COHOI3)Bet3r6.87(qaq)t 4.9836n)00%R 1 8(m)\i 3r26-3t1 24 +s),
requi red B-A2-8.20(mii288().clkaddr3gmet.62/(d), 4i60(d). 6.36-1.28(mpfram Inferraastiategiard ({-Chiofd®thyl)-

ol ar r at ptbyl carbenietel chl or of or mat e/ chl or onet hyl chl or of or mat e/ di chl or onet hyl
chl oroformate 19/77/4), fraction b (1.76 g; nolar ratio: nethyl

chl or o¥or Exampledh| or omet hyl chl orof ormate/ di- 6 EP 0 495 953 B1

chl orometh I chI orofornate 4/ 90/6 . T0 an | ce col d soI utlon of C cI ohexanol
(1.37 rr1) MYeves

oo M;L Rl "?gﬁg@%g s eloried il o

m) in dr Y2 ate46Rfo 4 was obtained from Intermediate A and (1-chloroethyl)-
Isopropyl carbonate.

Exam| _e4§

1-(Acetoxy)ethyl (4S,8S,9R, 108, 12R)-4-methoxy-10-(1’-hydroxyethyi)-11-oxo-1-azatricyclo-[7.2.0.38Jundec-
2-sne-2-carboxylate -

was obtaine‘d as an oll (0.160 g; tl.c. cyclohexane, ethyl acetate 4:6 Rf 0.4)

IR (CDCI3):Vmax (cm-1) 3605, 1769, 1700; 1H-NMR (300 MHZ, CDCI3) 6.99(q), 6.98(q), 4.93(t), 4.25(m),
55  4.19(dd), 3.3-3.2(m), 3.25(s), 3.24(s), 2.10(s), 2.07(s), 2.08(m), 1.95-1.3(m), 1.56(d), 1.55(d), 1.31(d), 1.30(d)
from Intermediate A and (1-chloroethyl)acetate.




5 .was then added to the reaction mixture during 30 min. at [err], and the
‘m xture was 31 owmy warned to 20-[err]. After 5 hours, the solution was
filtered, dllutG§d wi t h di chl or onet n@%\%&l ,washed with water (20 m),
brine (3x30 M) fand dried. The solven di st| Iled off and the residue
was purified by jcol um chromat ography on silic a gel, using :

cycl ohexaE&‘.ﬁEﬁMl acetate 9/1 as.eluant, to obtain the title conpound as a
white wax (1.981 t.I.c. cyclohexane/ethyl acetate 9/1 Rf=0.44; IR

(CDC13), YA | dn...al. loxy)ath 4S85,9R 108, \dRAR4 metirexyc19,(1'-hydroxyetiyl)- 1roxo--azatri
4\"?8 45 66[7 034y Lovala ATl J.'né; ate

' 16301 | (t).
1 - (Gyerol f?%? wlﬁ? %g Ko gl yet el L) o
clo-[7. 2 R oRBUSA rimergediate Ay (1o p LT AL SrANRee
(4S, 83, 9R 1 'R) - 4- met hoxy- 10- ( 1- hydr oxyet hyl )-11- oxo-1-azatricyclo
[7 2.0.0[ gg \gndec- 2- ene- 2- car boxyl ate(hereinafter referred to as
"I nternedra‘JlE%#")(O 5g9) in dinmethylformam de (8nm) tetrabutyl ammoni um
o0 @eded

brom de (Qﬁ@ﬂ}ox%%tﬁ%é&mﬁmkh!k 4-mbhbRORXN L hyaRLAHH
at 22. Th b E FobBie 160 dichbA AqTRf D.08)T €d

‘I nto diset R/CDER]Phax 6@?{3’776%3&]&640{%& ﬂ-%uaﬂ (3%6 Ml-iszDéld)CHﬂ éoz(ﬁf/qwtti\m&m
(2x50m )  angh)rrr @, 4(038(.Q.974 (), 4.300.2(y) 4.2016H) BEZUAY, 8.23(9(8.216) 2.05@4, 11 SUES(h)l g25nas
di s- sol venl 1i7os(@i £8dsw), 1680R@ fromintbrimediatd Alahd){1ichipeéthy)-tenzvale20m ) added with
vigorous stirring. The precipitate (0.1g) was filtered off and the nother

l'i quors wexampedncentrated to give a residue, which was dissolved In diethyl
et her 21m ) and I ] ght pet roI eum 20rr1) added underV| gorous sti rr1| ng to give

e sepwd vétanr( °_(1§9r9 i %W&°'m“@@r ?S'i"f %PP""B”

6. 93- 6. 8540y, 14 P2l 1)
3. 24(s), Exﬁ@{e@?’ 12.0-1.2(m, 1 61(d), 1.59 (d), 1.31(d), 1 30(d).

Accordi ng perimental procedures described In the Exanple 1, the

fol | owpng est Q.mth 5 E&(gﬁﬁgﬂh%ﬁgthm-ﬁ-
0 iethyl ether Rf

cl 047. 2. Ouﬂ(bacmsi VARG 6m-A) A5 18055 PH-RMR Y00 IMHZ)\BOCIO)H (RBEE, €.086q) P19 @i, 4.9-4.2(n,
di ethyl ed.nst(ddRf3.93.4m),. 3.268¢s}, A AIBE), 3\290(5), (3228(3)) 2.08@ N, 1.9-7.38m), 106Dd(m),1 a3ty
(300 Meiz, 1 mﬁ) 3)40%s)913400(s)3 7.8 thtd) Jrom thteBidasifaid A and 2-thethoxXy (2 hethyB pidfiandic 2eld chitospthyl
3.32-3. 20ésr, | 2. 08(n), 1.94-1.3(m, 1.62 (d), 1.60(d), 1.36-1.28(m from
| nt er medi at e ‘A and (1-chloroethyl)- ethyl carbonate. 40 Exanple 3 1

- (1 sopr opstemeledar bonyl oxy) et hyl  (4S, 8S, 9R, 10S, 12R) - 4- met hoxy- 10- (1’

- hydr oxyet hyl¥) - 11 -oxo 1- azatrl cy-

cligz[ 72. 0. [Pestowmethd (4SASIR108.127) 4 1pe
1767, 1632821900456 Yfagpbiainedce

axyiats thog o ne )% iy . T
4.3-4. 2 DC | %30@% DCl gg),é? pjm), 4.23(dd),
1 93.1 (7% %‘ (gt 3%?@?86%%{%1 .94-1.30 %)C;{ IntFmLad yAanSﬁtggz%-ne,
et hyl @ Rf 0.4 was obtalnedfromlnterrredlateAand(1

- chl oroetgﬁlg:klﬂésopropyl carbonate. Exanple 4 50 1-(Acetoxy)ethyl
(4S 8S, 9 R) - 4- met hoxy-10- (1

' - hydr oxyet Y:I’I-)D‘uﬂelﬁ SfyinkarBdilokylnte! I%Q,ZS,BR;%_&,%LL
as: §o381y H.ca oxd?t_s_GwaQ ifed A ah18li ( e +effy
’ 1) 3605, 1769, 1700; 1H NWR (300 I\/HZ CDCl 3)

: %
6.99(q), &(éﬂoﬁm)vmaﬂ(cﬁaﬁ 3589, 1772276171 60051H-NMR (360 MieB), CD813)%:95(dY, 6.8%(d), K88l 4.23(m),

3.24(s), &20(6H),3)27(m},3(28(da) 3.237s) (M) 2.0(8s) A%0541.650)1).5-1.20(mf) (.3) (d), 1.21%6) (robh Inteiméiil( d) |,
1.30(d)  ate Aand [(-i_1,1-dimethylethyl)carbonyloxy]methyl jodide.

from|ight®

conpound 3pes 67 i ag M'?ﬂs@ ?‘ﬁ%‘é (q 1?41(?5 994'90 1
PoR :é 0(e) 3 (@, 1317(q),

6.93- 6. 6t 4%"1% iK1 %@({% V@@%M wenors, )

5 Example 11

~(2-Methoxy—2-methyl-propanoxlox!)methxl (45,85,9R,108,12R)-4-methoxy-10-(1"-hydroxyethyl)-11-
OX0- -azatrigyclo[z 2.0, Oa-ﬂlundeo-z-ene-z-carboylate was obtained as an oil (0.110 g; t.l.c. diethyl ether Rf
. 0.33); |




'y

- 1H-NMR (300 MHZ, CDCI3) 6.997(q), 6.977(q), 4.931(t

3. 774(s) )

‘ fromlnterrrebll ate A and (1-chl oroethyl)acetate 7 EP 0 495 953 Bl

Exanpl e 5 1-(Cycl oheyl car bonyl oxy) et hyl (4S, 8S, 9R, 10S, 12R) 4- net hoxy- 10- (1

- hydr oxyet hyl) -i11- oxo- 1-azatri Cy%"("dﬂgﬂa)é7 2.0.0

Vnrax (cml) 1774 1750, 1630
913(t

[ err]undec- 2t erfe- 2- car boxyl ate |

v-

4. 193( dd)R (CBEB) Buek(an}-1) 3G2GT 174031690 5K-NMR (S00MZC 64( dh ég&qm)-“m

1. 95- 1. 2@:2Pp3(dd). BI4dKI3.33-2.2208 B0k 1,292()53,240(8). 2.1{m)g HBT-49(m f‘él@( -1%8% ned
rom I nt mmw@at#amzmmewwﬁm)ﬁrywolewm P poxylate. 1 10
Exarrplse 6 1 :(Benzoyl oxy)ethyl (4S,8S, 9R 10S, 12R)-4- net hoxy- 10- (1
-hydroxﬁé&!ﬂﬂﬂ& 11- oxo-1-azatricyclo[7.2.0. O[err] undec- 2 ene- 2- car boxyl at e
was obtained:as an oil (O 945 gt sgy 9 5 ?ho- d M) [u.- ¥ -1116x1:-Rf

IOXYCArvonyiox RROPYA S 9

7&,%??3 & Jzagn mmﬂm‘z&m app e b U, (GIO 121 iz vinn
-z 27(”” A 6@’14 &, |-f‘N %n%u cb1(@: 83461, Rokhs) , 2.
ﬂé%i’ Rl 959 @9 1(&3 6%&) ol

)&18(1=n) o), 1506y 1. ELogsmEli at e

05(m 1 (m

A and (1 W »ch Ero ethylcarbonats.

1-[(1, 1- 'Scar bony oxy| et hyI 45,85, 9R, 10S, 12R) - 4- met hoxy- 10- ( 1
' - hyd px L “ 11-oxo-1 -aza-

tri cycl o[ ; [err]]undec 2- ene- 2-car boxyl ate vvas obt ai ned as an oi |
EO 1%) gﬁﬁ;‘; (AcStyloftilyD 3888 At AUPEhp[R 2.0y
cm wihemaineﬂldsuw (ossma MdchlmnD etmn s Rf@fsgn 1

4. 94- 25 |R{COtH) Winax (ém-3) 7a% (1 TA2, 1632; 3H31M1ﬂ@0@)MH2301238@ 5((1)84&4@ 12"2 (q)

1. 9- 1202( rg2(m)] 3285EK B.24%(8)5BA0GH), 2.06585),72.43-2.04mBIA)74H(m), Hfr!- m)v11 5f719’(4 % from
| nt er medi1a18(dM.A0().10.982()19.957 M froex Infgnmedinty Ppadt- b’@ﬂ?’i“&)’k?ﬂs@?hyl chl ori de.

EX‘érrpI e 8. 30 i 1- [ 2- Met hoxy-2- net hyl - pr opanoyl oxy) | et hyl

(4S, 8S, 9FExamske 1R ) - 4- et hoxy-1 0- (1 '-hydroxyet hyI) 11-

oxo- | - azatrlccho[7 2. 0. O[err undec- -

oi | (@139 ‘. 1“4 yioyy)earbanyloxgetiyd '- :
1130 d)_ Sl e a0 By %@% 55:%3‘*%%"-“‘*“*""‘*’"&%
: reqiate 4 10.47 &) ti h

]} : gmll 3? ( i ok e d wi %él 3»», 2rﬁ$at e oRm brich ( d)

e ml), “did 4 uopmmm Liduedrds Ghromatographbdipd silrat er .
Exanpl'e sing cydlo M /43 B StitloebhpdimdiEst < vt/ fodr (0189 g; t.c.
- hydroxyg;' r@ yiéeta 1ﬁﬁLth¥|@de[c ),R/an%er)r 0/(OH ), 1761 ( C=0 ), 1634 (C=C );

d

ec-2-en Nlﬁﬁ(d@@lwik BIRIVNA ©.88 ()P4 ), 301 ), £.08-4.68)i2 484 (1), 4.26-4.18.(m), 4.18 (dd),

cycl ohexagip-aRi(RY, b.2RCH 3 @), 2.08 (i 2.60-£278)(tn), h FR0-( .GD(EH),3)80 ek 50- 108 (), 1:87 649 129730,
1640; s H QIVR éi—i‘@ﬁ’(n{)’l'd?as(ﬂiﬁhﬁ) 4.996(t), 4.802(s), 4.3-4.2(m, 4.23(dd),

3.24(mrdd), 3.28(s), 2.1(m), 1.94-1.30(m), 1.769(d), 1.327(d)
from I nt eExam Ebalie A and chloro- nethyl acelate. 45 Exanple 10

(Cyclohexyloxycarbonyloxy)methyl (45,88 ,9R,10S,12R)-4-methoxy-10-(1’-hydroxyethyl)-11-oxo-1-azatricy-
i 40 clo[7.2.0.038Jundec-2-ene-2-carboxylate
N~ To asolution of the Intermediate A (0.22 g) in N,N-dimethyiformamide (6.5 ml), in presence of 3Amolecular
' sieves, tetra-n-butylammonium bromide (0. 222 g) and the intermediate 6 (0.191 g) were added. The resulting
mixture was stirred at 22° for 5 hours, diluted with diethylether (50 ml), washed with water (30 ml), saturated
ammonium ;chlorlde (2x30 mi), 5% aq sod|um hydrogen carbonate (30 ml), brine (2x30 mi), water (30 mi) and
45 dried. The dolvent was removed under vacuum and the residue was purified by column chromatography on
silica gel u%ing cyciohexane/ethyl acetate 100/0 to 66/35, to obtain the title compound as a white foam (0.1
g; tlc: cyclohexanelethyl acetate 1/1 Rf=0.18; IR (CDCI3), Vmax (cm-1) : 3614 (OH), 1772 (C=0 B-lactam),
1717 (C=0 ester). 1640 (C=C); 1H-NMR (300 MHz, CDCI3): 5.90 (dd), 4.93 (t), 4.67 (m), 4.30-4.20 (m), 4.20
(dd), 3. 35'??25 (m), 3.25 (s), 2.08 (m), 2.00-1.80 (m), 1.80-1.30 (m), 1.32 (d) ppm).

Example 16

1J(1, 1-dlmethylethyl)carbonyloxy]-z-methylpropyl (4S,88,9R,10S, 12R)-4-methoxy-10-(1-hydroxyethyl)-11-
oxo-1- azatricyclo[T 2.0.0%8Jundec-2-ene-2-carboxylate

85 To a solution of the Intermediate A (0.3 g) in N,N-dimethylformamide (5mi), tetra-n-butylammonium bro-

mide (0.3 g) and the intermediate 5 (0.398 g) were added under nitrogen and stirring was continued for 16 h

at 22°. The reaction mixture was diluted with diethylether (15 mi), washed with saturated ammonium chloride

(2x30 ml), brine (2x30 mi), dried, and evaporated in vacuo. The oily residue was chromatographed on silica

gel, us}ng cyclohexane/ethyl acetate 7/3 as eluant, to obtain the title compound as a colourless oil (0.057 g;




Y [(1-, 1- Di net hyl - et hyl ) car honyl oxygmet hyl (4S, 8S, 9R, 10S. 12R) 4- et hoxy- 10- (1

- ' -hydroxyet hyyl ) -11- oxo- 1-azatr i.'cycl o[ 7.2.0.0[err]undec- 2- ene-2-car boxyl at e
- was obtained:as, an oil (0.260 g; '5"3@59 %él ohexane, ethyl 50 acetate 1:1
' Rf 0. 26); IR(CDCI3) Vimex (cm 1) ¥ 1751, 1600; 1H—NI\/R(300 VHZ,

- CDCI 3) 5.95(d), 1 5.85(d), 4.88(t), 4. 24( 4. 20( d 3. 27 25(d )7
©3.23(s), L. dypinhéxar@letyiasatate 1/1 Bz 01456RAGDCI), Vinax (o 11@“)3, 7 d—° | AL

| nt er mediC=CQasten}/1632(G= )MH'NMBK%MH?IC@P 7(94?){%7@4')&%( 09 ??%'g

Exanpl e 849 ) 324(@); HZ3sk 210 r%ﬂsirm b%‘a /PP [ 1:90-1.20 (m), 1

t4s, 88, 922 6% 1419 (- 1AHRHRYPM10- (1 ' - hydr oxyet hyI) 11-

oxo- 1l-azatricyolo[7.2.0.0[ err]undec- 2-ene-2-carboxyl ate was obtai ned as an
oi | (0. 1EeREeY | ¢ et hyl ether Rf 0.33); 8 EP 0 495 953 B1 | R(CDCl 3)

Ve (oI 2000 LTl 4400 4L 2ol o, by P A ry

5 I
3. 240(’s) | 50l Eﬁtﬂ.‘%hM %?ﬁ )-4-Jmeﬁ%%ﬁi(fl h}dr@)&ﬁﬁﬁ))ﬁfo&&irhzamcyclo
~Inter ”Ed'ﬁ@oﬁg& ; 5Bl o Eﬂ-?gn aﬁﬁmﬂws (@R tbtiyIberRRRbAN ENforiay .
Exanpl e gwﬁz 51- io% ogéya (01 RRRY Wvbre a#dék at room temperature. THe resuiting
(4S, 8S, 9 a@? M, &ﬂmfdlnith bumqumﬁamw and Idsh@&With cold water (60ml). The
1-azayy | GM&%G&[lZWZwJQfQLméQM%tMe@mma HaXxyihisiied okyriic hadea iware drasted @ith Oi | |,
( -0.040 @iine(3dmiand 6née bdhsddmmsuipiite e ofganic lageeivae cencénttatddiundir ®0Yced brEss(eB®! 3)
Vmax (€ MtHe) resultént whifs/fGetn (28€n) wad tiyduliiged B0 dibihid et HREEItrBlpuUG tocf/e (thi) title ),
4.974( ) (220mg)e @nhite sbliB- 4. 15(m), 3.824(s), 3.805(s), 3.262(s), 3.242(s),
3.32-3.18(m, 1.327(d), 1.306(d), 1.15-0.95(m, 2.4-1.2(m from
| nt er mediPatreragy Exanlplés] - chl or o- 2- et hyl )propyl nmet hyl carbonate. 15 Exanple 13
1- (Acetyl oxy) butyl (4S.8S, 9R 10S. 12R) - 4- met hoxy- 10- (1
-hydroxyéﬂhﬁi) 11-oxo-1 -azatricyclo[7.2.0.0[err] undec-2-ene-2-carboxyl ate
was obtainedias! an oil (0.050 g; t.l.c. cyclohexane, ethyl acetate 1:1 Rf
0. 33); Iﬁ_fl'@lﬂh) Vmax (cm 1) 1769, 1732,1632; 1 H NMR (300 MHZ, CDCI3)
6. 925(5q) 4.948{m), 428-4.16(m,- 3.3- 20 3. 2(rr) ; 251(s), 3.243(s),
2.105(s), 2.069(s), 2.12-2.04(n), 1.94-1.74(m, ™/ 1. 58(m, 1.54-1.349m),
1.318(d), 1. 307'(d) 0.962(t), 0.957(t) fromInternediate A and 1-bronobutyl
acetate. Exanple 14 25:0,,‘%04,,@40,_e§;;m¥q ohexyl oxypgar bonyl oxy] et hyl
(4S, 8% 9R, 10S, 12R) - 4 rret oxy-10- (1 ' - hydroet hyI) 11- oxo-1-azatri
cydo[ 7. 2. 0. Of er r] undec25*®#fe- 2- carboxyl ate To a@®lution of the
I nternedi ate;A {0. 3 g)Ethpl NeNudioaet hyl f or mani de ¢&mi ),
t et r a- n- but yl amoni um ( and the ifniternediate 4 (0.47 Q)
wer e added under nltrogagir}ma%l‘g‘?tll grhrl?lr!l%gewas conti nﬂed for 16 h at 22. The
reactimon ni xture was d‘{%F‘ER“éH'“vﬁtPﬂ“t}Pet hyl et her (1% m), washed with
saturat ed ammnl um chlmbletecdts (2x20 m ), brinesgéwg20 m ), dried and
evapor at ed I'n vacuo. The oil y residue was chromatographed on silica gel,
usi ng cycl ohéxane/ ethyl acetate 7/3 as eI uant to obtain the title coq‘pound
as a white T'vml‘l:@g@sb" tgnd the |actese aga hla 95‘&'@? ?P’F&s th"ﬁg 21
| B (CECI 3:Jat|nq,f,lmg( I(e(ﬂqipql_granuye a9 blen@wgth thgﬂgnil Ilu 5 W; conve:c 300
M, o 29d the tabi coreformod vcsam an g P@"f"‘t‘?r?““ A°* g's“{‘ bege éf’"(“n?
4.28- 4. 1é'°(' °°“"Jﬂ“1 663""33 30-3.20 (), 3.24 ( s), 3.23 (s), 2.05 (n,
2.00-1.7 IB:L70150(rr) 160(n’) 1.50-1.09 (m, 1.31 (d), 1.29 35
(d), 1,2 X m 0.86 (n) ppm Exanple 15

j mg/tab
Y
: 'i Compound of Example 1 ‘320
%0 Compressible sugar 170
Sodium lauryl sulphate . 7
. , Magnesium stearate 3
55 ! Tablet core 500

fhp active ingredient and the excipiénts are blended together and then compressed using an appropriate
punch.if required the tablet thus formed may be coated in a conventional manner.
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. (Cycl ohexyl oxycar bonyl oxy) met hyl (4S, 8S, 9R 1 0S, 12R) - 4- net hoxy- 10- (1

- -hydroxyethy|)-11 -oxo-1 -azatricy- 40 :
clo[7.2.0.0[ err] undec- 2- ene- 2- carho To-asol ution ofthe
| nt er nedi at eA(CG. 22g) in N, N-di mt%ﬁé&?&iﬂrﬁ de(6.5 m), in presence
of 3Anol ecul af si eves, tetra-n-butylamoni um brom de (0.222 g) and the

i nternmedicrdngle® (0. 191 g) were added. The resulting mxture was stirred at
[err] for 5 hoturs, diluted with-diethylether (50 nl), washed with water (30
M), sat ExadpEdCanmoni um chloride (2x30 m ), 5% aq sodi um hydrogen carbonat e
30 nls), brine {2x30 M), water (30 m) and 45 dried. The sol vent was
renoved under vacuum and the residue was purified by columm chromat ography
on silica gel, using cycl ohexane/ethyl acetate l@g/énritodd®®/ 35, to obtain

"the title cofpound as a white foam (0.1 g; t.l.c. cycl ohexane/ et hyl
acetate 1/1 Rf=p.18; IR (CDCI3), Vmax (cm1) : 3614 (OH), 1772 (C=0O
[err-Mactam),; 1717 (C=Qoppoungd, off #48mgle-X); 1H NMVR2P300 MHz, CDCI3): 5.90
(dd), 4.93 (t), 4.67 (Myarén30-4.20 (M, 4.20 (ddpp 3.35-3.25 (m), 3.25
(s), 2.08 (m,, 2.00-1.80 é , 1.80-1.30 (M, 1.32,0d) ppn). 60 Exanple 16
1-[ (1, 1- di met hyl et hyl ) c&BHR™Poxy} 2- met hyl pr opyl (3 S, 8S,9R 1
0S, 12R) - 4- met hoxy- 10- ( lrolyyekterywiahyl ) - 11 - oxo- 139
razaticyclo[7.2.0.0[err} glﬁq-agi.ﬁ]gafmﬁeé boxyl ate 535 To a sol ution of
the Internedi;ate A (0.3 &é’? In N, N-di net hyl f or mam dg (5m),
t et r a- n- but yl:anmoni um b¥asnesiuieste¥rats)) and the i nfermediate 5 (0.398 g)
‘wer e added under nitrogeaveasingt agening was contimfed for 16 h at 22. The
reactipn m xt:ure was diluted with diethylether (15 m), washed with
saturated ammonium chloride (2x30 m ), brine (2x30 nl), dried, and
evapor at eekample®acuo. The oi ly residue was chromat ographed on silica gel,
usi ng cycl ohe'xar"ge/ ethyl acetate 7/3 as eluant, to obtain the title conmpound
as a colourtessioil (0.057 g; 9 EP 0 495 953 Bl Ao lv Qo Qp]ycl ohexane/ et hyl
acetat® 1/1 Rf=i0.45; IR(CDCI3),: Vimax (cm1): 3617%/(RE) 1974 (c= .
O[err]-lactan), 11747 (C=O ester) 1632 (C=C); | H NWR (300 MHz, CDCl 3):

8.76(d), 6.72 (d), 4.95 (t). 4. 09 e 4 30-4.16 , 3.32- 3.19 , 3.24
(s),(3?23 (s)i,(z'? 10 (m?&?’?’%ﬂ(’%zs,%’gﬁl.so (n),ﬁj?75-1. 60 (M, (1.%0-1. 20
(M, 1,32 (d), 1.31 (d)Ecmyl cellpdoges) 1. 19 (s), 1*%6-0.98(d) ppn) Exanple

17" 1- (®ycl ohexyl oxycar besymerseceiiade (4S, 8S, 9R 10012R) - 4- met hoxy- 10- (1

- hydr oxyet hyl:) - 11- oxo- 1-agzatrjcy-. 10

clo-[7.2.0.0[err]undec- 59%-12‘-%3} 56’)1& *5fe To a solvuti on of sodium

(4S, 8S, 9R, 12R) - 4- met hoxyadr@sium spermd%get hyl ) - 11- oxc® 1- azatri cycl o

[ 7. 2. 0s0[ er r] undec- 2- engy Aokl di0¥yédrtt € (194ny) i ngsi met hyl f or mam de (8mn)
triethyl benzy}y ammoni um chl ori de (146ng) and (1-chl oroethyl)-cycl ohexyl
carbonate (0.142m ) were added at roomtenperature. THe resulting m xture
was stirregsemple§ err]for 97mn, diluted with diethyl ether (30ml) and washed
with cold water (60m ). The 15 aqueous |ayer was re-extracted with diethyl
ether 430m ) and the conbi ned organi c phases were washed with brine (30nl)
and”dri ed oversodi um sul phate. The organic | ayer wasndordeentrat ed under
reduced pressure and the resultant white foam (288ng) was crystallised from
di ethyl ether/petroleumto give the title conmpound éZZOng) as a white
solid. 20 Pharnacy Ex aGptreynd gf| ‘BxarPik dnpl e A 2532

I Compressible sugar 140
; Polymethacrylate 30
' Sodium laurilsulphate
50 i Magnesium & sStearate 3
Flavouring agent qgs

{
A solution of the active ingredient in ethianol is sprayed into a suitable fluid bed granulator charged with
55 the major e&cipients. The granules so formed are dried and screened. If desired the granules may.then be
coated:with a suitable enteric coating and dried. The dried granules are then blended with the remaining ex-
clplents Including any flavouring agent and coated, for example with an enteric coating. The granules thus ob-
tained may be filled into capsules or the like for a single dose presentation or filled into bottles for subsequent
preparation of a multi dose oral liquid presentation.

11



g ng/fab CorrpoUnd of Exarrpl el : 320 30

- Lact-ose 150 Et hyI cel | ul ose
- 20 Sodi um | auryl sul phate - ' Magnesi um
Stearate ; 3 Ta?ﬂ %195363?%1 500ny

The active |ngred| ent and the | actose are bl ended together and then

gr anul atéﬂ!’.‘ﬂm water as the gran- 40 wulating fluid. The dried granul es

are bl ended with the ethyl cellulose, sodiumlauryl sulphate and nagnesium
st ear at e arlflcqenuentiengfly copdcted WP@PR@G‘W%Q@"’%\H” Finisierescempaypfisief the jquentien | et
may tfen 98@“8‘!)“3[%“%“" Ip#tp@thegenic bagteria, paililysirpted j the fofiowingable, whate coppoyndy o

45 g/ t aBrEORPRSRSHthdhe oqurselly aqministrable broad spectrumsaribigts cefyrpsime &Xst e sugar

170 Sodi um | auryl sul phat e 7 Magnesi um st earate
3 55 Tabl et core 500 The
‘activg | ngred| ent and the excipients ar ERspot®gékak oget her and t hen
conpressed usi ng an appropriate punch., If required the tablet thus f or med
may be coated ddppgudgonventional d €L urehd ER O 4?5 953 Bl Granul es
Exanpl e C nyg/ uni ose Oorrpound%?ﬂﬁ‘e 1 320 Starch
100 Cel l ul ose 40 Pol ynet hacryl ate
30 Sogi um | alredamsid phat e <1 7 Magnesi ugy stearate
3 Flavouring:agent 20 Exanple D 25
ng/ uni t . dose- Conpound of Exanple 1 320 Et hyl cellul ose
140 30 Pol ynetfraeris &t e <1 30 <1
20
: E:xiample 10 . <1 _ <1
o Ce:furoxime axetil 6 26
25 :

Thé co‘ pounds of the invention are also essentially non-toxic at therapsutically useful dose levels. For
example, no adverse effects were observed when the compound of Example 1 was orally administered to mice
at doses up to 1000 mg/kg.

Claims

1. Compounds of general formula (I)
35
|

HO
v ® | CH/L ("
S
) i R, oprosens g
® —'——QH..O.Q.(O)F',.R

R, 0
s o
where R, represents a hydrogen atom or a C,_, alky! group; p is 0 or 1; R is a group selected from Cy_¢
alkyl, Cg_g cycloalkyi optionally substituted by a C,_3 alkyl group, phenyl and Cy_4 alkyl substituted by a
C,;_g alkoxy group; and R; is & group OR; where R, is a Cy_5 alkyl group.

12



Sodi um | aur ylz sul phate ' 7 Magnesi um stearate

3 35 i Fl avouri ng agent Exanple E 40 ng/ uni T dose Conpound

of Exanple 1° 320 45 EBOEPRSIBIHIl e sugar | 40

Pol ynet hacryl at e 30 Sodi um | aur ylmmﬂml""l""u”“!C

7 50 _ ' Magnesi um & stearate *Cc L om «dvouri ng
Activity Dat . . . : .

agent oty Data gs A solution of the active ingredient in ethanol

i-s sprayed jntoventionbliylcaialidted protbctioests Geirimiterbraly safmis@ad cimpoands%f the irseniep or
exCi pi Nt gxhibited Fery higNatkiAy agdinst sakHvBshicDacterfdl astithstraé is e iowi tabld, whtscampaurkiéie

gr anul es diiyontpiRd witiethe Ritwa Arany ddmiristiablé brodd spectninedntibioticaaturoninearatil:cdr i ed. The
dried granules are then blended with the remai ning ex- cipients including
any flavouring agent and coated, for exanple with an enteric coating. The
granul es thus ob- tained may be filled imbg,c@askd)es or the like for a
singl @ dose presentation or f iled into boftles for subsequent preparation
of a nulti dose oral liquid presentation. EP 0 4 95 953 Bl Activity Data
| n conventi onakk¥eauadduct ed pr ot Stadhanauxeuss usi rBe 8okie, orally

adm ni st ered conpounds of the Invention 5 exhi bited very high activity

agai nst pat hogenic bacteria, as Illustrated in the follow ng table, where
compoudhds are EBMFAPeY with the knowdtoral Iy adnini &t rable broad spectrum
antibiotic cefuroxinme axetil:- [err] (ng/kg) 10 Conpound

Staph. aureus gyampie 3 E Coli 15 Exanpl e 4

<1 : <| Exanple 3 <1

<1 20 jxanple 10 . <1 <1l Cef uroxinme
axetil Example GLO <1 26 25 The epnpounds of the

| nvention are al'so essentially non-toxic at therapeutically useful dose

| evel s. For exanple, no adverse effects were observed when the conpound of
‘Exanpl e 1 was B¢dirPyimedafatidt ered toémice at doses &p to 1000 ng/ kg. 30

d ai mes 1. Conpounds of general formula (1) 35 45 '

Thé co;npounds of the invention are also essentially non-tbxic at therapeutically useful dose levels. For
example, no adverse effects were observed when the compound of Example 1 was orally administered to mice

at doses up to 1000 mg/kg.
30 ;
CIaim§ s
1. Compounds of general formula () -
35 . .
HO
PN
o - euy Y ("
/r—-—-N
0
45
in;whiéh R, represents the group

56 : :

where R, represents a hydrogen atom or a C,_4 alkyl group; p is 0 or 1; Rg is a group selected from Cy_¢
alkyl, Cs_s cycloalkyl optionally substituted by a C,_s alkyl group, phenyl and C,_, alkyl substitut_ed by a
- C4-3 alkoxy group; and R, is a group OR; where R, is a C4_g alkyl group.

12




- in which [err] represents the group R4 : 0 55 where R4 represents
- a hydrogen atomor a [err] alkyl group; pis O or 1;-fert}-is-a_group

sel ected from [err] alkyl, [err]c¥ I’% §¥L optional I stltuted by a
[err] alkyl group, phenyl and [err'f 2 %ubstltutej’ ’j Im‘ﬂw
group; and R2 Is a group OR3 where [err] is a [err]
Activity 2Dapamp0unds as claimed in claim 1 having the configuration

S * In conventionally conducted protection tests using mce, oraI I y_
. adm ni_stered: conpounds of the Hwentlﬂn 5 exhibited very high activity

~ agai nét pat hogem c bacteria, il usg in the follow ng table, where
adm ni strabl e broad spectrum

anti biotic cefuroxine axetj rr ound ( I b ) St aph.
aur eus ~ E ColiChy Exr 1 <1
<l Exgmple 3! <1 R <1 20 Exanple 10
<1 ! <1 Cefur rTeNaxe\l | W2 6

26 25 The corrpounds of the In@ention areCq OR gssential |y non-toxic at

t herapeutically useful dose |evels. For exanpl no adverse effects were
observed when the conpound of Exanple 1 was orally adnministered to nice at
doses#up t o(whed®, amy Regre e3@efidediinRind 1). Conpounds of general fornula (1) 35 40
[err] 45 in which [err] represents the group O [err] 55 where [err]

repr esenfs 5°’PI3PH'F"(§Q§PI3IH'P‘6'H1°'6I'“ %PTPGW%WIEMWWQIIQ" hydiogenCatamy or a:mefhatardupi s a

I | k tionally substituted by
gr ?glror iseaf%? 0""'{:58 L@I&'«%V Ia"ya%albi[’%q 4 Vé'f%ﬂ R 'tf gt“é@”ﬁ!)f” éh‘f’% BIOPP- | koxy
grou p% agd Eehgolinds8s BalBbdH Bnyl & bibilns W4 nerdiil Fﬁﬁ]redrecseﬁs b %{h}: &Jn}f YJoprgpyP ¢ putyl

N -methoxy- -methylsthyl phenyl, cyclohexyl or 4-sthylcyo|ohexyl group.

6. Compounds as claimed in claim 2 wherein R, represents a hydrogen atom or a methyl group; R is a group
selected from C,_4 alkyl, Cs_¢ cycloalkyl optionally substituted by a C,_, alkyl group, phenyl and C,_, alkyl

% substltuted by methoxy, and R; is a methoxy group.

7. The plvaloyloxymethyl 1-pivaloyloxyethyl, acetoxymethyl, 1-acetoxyethyl, 1-methoxy-1-methylethylcar-
bonyloxymethyl, 1-(1-methoxy-1 -methylethylcarbonyloxy)ethyl, 1-benzoyloxyethyl, 1-isopropoxycarbo-
nyloxyethyl, cyclohexyloxycarbonyloxymethyl and 1-(4-ethylcyclohexyloxycarbonyloxy)ethyl esters of

0 (48, 88, 9R, 108, 12R)-4-methoxy-10-~(1-hydroxyethyl)-11-0xo-1-azatricyclo[7.2.0.038Jundec-2-ene-2-
carboxylic acid.

8. 1- Cyclohexyloxycarbonyloxethyl (48, 88, 9R, 108, 12R)-4-methoxy-10-(1-hydroxyethyl)-11-oxo-1-aza-
trIcycIo[7 2.0.0.38Jundec-2-ene-2-carboxylate.

35 ;
9. Compounds as claimed in any of claims 1 to 8 for use in therapy or prophylaxis of systemic bacterial in-
fections in a human or animal subject.
10. The use of a compound as claimed in any of claims 1 to 8 in the manufacture of a therapeutic agent for
‘ 40 the treatment or prophylaxis of systemic bacterial infections in a human or animal body.
\_\-,/
11. Pharmaceutical compositions comprising a compound as claimed in any of claims 1 to 8 in admixture
wlth one or more physiologically acceptable carriers or excipients.
12. A process for the preparation of compounds of general formula (I) as defined in claim 1 which comprises
% elther (a) reacting a compound of general formula (If)
s
o
" :
R, (i)
8 L 0 COOH

(w;here R; is as defined in claim 1 and R, represents a hydrogen atom or a hydroxy! protecting group) or

13



“ 11111111111111111111111 2 Corrpounds as clainmed In claim21 having the

~configuration C M S (I b) 10 15 (where [ERR] are
- as defined In clalml) 3. Ogé]g%%?ﬂﬁ ai med in claiml or claim?2
wherein R4 répresents a hydrogen meét hyl group. 4. Conpounds as

clained in any of clains 1 to 3 wherein R2 represents a nmethoxy or ethoxy

group. 20 5 a satarpractive derivative thereatuwithian esterifyinsf agent aerming to introduge abrovr:Ries Hefined
represents & aaim Ayar (5) exclieing a compoyndnsgeneral fogmwa(Il)  1- et hoxy- | - net hyl et hyl ,
henyl , cyclohexyl or 4-ethyl cycl ohexyl group. 6. Compounds as cl ai ned In
Tarnﬁz wherein: [err] reprg sents a hydrogen atomor a nethyl group; [err]

is a group selected from[em r]cycl oal kyl optionally

substituted by a [err] alkyl | and [err] al kyl substituted by

met hoxy; andi[err] is a nmethOx| gra. ihe pi(?loyioxynethyl,

1-pi vg oyl oxyet hyl, acet@Hynet hy gethyt H 11

1- met hoxy- 1- nethylethylcar- bo o‘ynethyl,

1- (1- et hoxy- 1- nethylethylcar'znyl yet hyl , 1-benzoyl oxyet hyl,

1-i'sopr opoxycar bo- nyl oxyet hy¥, cycKghex onycarbonyloxynethyl and
1- (4- et hyl cycl ohexyl oxycar bonyl oxy) et GAORsters of 30 (4S, 8S, 9R
10S, 15

12R) 4- met hoxy- 10- (I - hydroxyethyl)-11-oxo-1-azatr|cydo[7.2.0.0[err]undec-2-e
ne- 2- car boxwheteR,and B, ar@as definddyictimina xR i iyiodxjl projaciingeirdup nd Y18 an Béygerd®ym 10S,
12R) - 4- met hoxa/phéphind grop)iraodiherbifier, )fndcbssaryr destitiareacting the product to replace a hydroxyl
tricyl o[ 7. 2 p®tedtinggroup Bilyadydogen etof-apdiorisepeydting ®parBibladdesire@disemenofid sompourglofii ned
in any of cloenerasfonmuad(l) Goi gne erenore ather lsemerpthereef. pr ophyl axi s of systenic
bacterial in; fections in a hunan or animal subject. 10. The use of a
conpound as clajned in any of cliains 1 to 8 iin the manufacture of a
therapeut”&’"&ﬁ\?ﬂi"“f’br 40 the treatnment or prophylaxis of systemc
bacterial infections i n or ani mal body. 11. Pharmaceutica

conpod t itond*BBAHIPTN ‘8'9?5“8’8 M as claimed In any of clains 1 to 8 In
adm xture with one or nDre%ghysrologrcally .acceptable carriers or
excipients. 12.;{ A process al |

formula (1) as defined in cl ¥ pri ses either (a) reacting a
conpogpd of general formula é& ere [err] is as defined in claim
1 and [err] fepresents a ar dgen_4 a™Mpydroxyl ¢ pyotecting group) or
13 EP 0 495 953 B1 LHalt or ¢ deriVAative thereof with an
esterlfyrng agent serving to i § group [err] as defined In claim1l
or (b) cyclising a conpound o symula (I'11) 5 [err] 15 (where
[err] sand [err] are as defin€ in clarnrl ckponﬂ I s a hydroxyl protecting
group and Y |s an oxygen atom or a phosphine group) and thereafter, if
necessary or ‘desired, reacting the product to replace a hydroxyl protecting
group [err]wwabdhyﬂvmgen atom and/ or separating a particular desired

| somer of a ¢onpound of 20 general formla (I) fromone or nore other
i somefs t her eof . C H 0. C ( 0 )
R4 -? O
45 f !

darstel’lt, worin R, ein Wasserstoffatom oder eine C-C4-Alkylgruppe ist; p ist 0 oder 1; Rgist eine Gruppe,
ausgewahlt unter C4-Cg-Alkyl, C5-Cg-Cycloalkyl gegebenenfalls substituiert durch eine C;-Cs-Alkylgrup-
pe, Phenyl und C,-C4-Alkyl substituiert durch eine C;-C-Alkoxygruppe; und R, ist eine Gruppe OR;z, wor-
iniR, eine C4-Cg-Alkylgruppe ist.

2. Vemlnaungen nach Anspruch 1, die die Konfiguration

. urrrmrrr|||rr|r|rr||r



. -Pa't'ent anspri é:he: 25 1. Verbi ndungen der aligeneinen Fornel (1) CH 0 30 35
(@] COOR, worin Rl die G uppe 40
.. -CH. 0 ( )P R R4 darstebt, worin R4 ein

V\asserstoffatom oder eine C, -C4- ﬁpkmoﬁr’%p%? Fst, p |st O oder 1; R5 Ist

ei ne G uppe, : au;sge*AhI t unter C-CrAlKkyl, CrCrQ/cI oal kyl gegebenenfalls

substituiert.durch el ne Cl-C3- Al kyl gr,up- pe, Phenyl und. Cl-C4- Al kyl

substltul ertdurlch eine Cl-C3- (M-koxygr.LJ' und R2 ist elne Guppe OR wor-
in:Rs eine G-ClrAl kyl gruppe ; bi ndungen nach Anspruch , die

di-e Kénfiguration 11411111 - 11*1 b

~~~~~~~~ 14 : EP 0 495 ®HY Bl ; Mfin R FJvaeIn Anspruch |

definiert sihd). 15 3. [ : |ach',Anspruch | odor Anspruch 2,

worin R4 sin:Wasser st of f at om oggr—sNre\Met hBIzgr uppe darsteilt. 4.

Ver bi ndungen: nach ei nem der sprfche 1 ﬁgs SR? worin R2 sine Methoxy- oder

Et hoxygruppegdarstelit. 5. Verbi ndungen 9 { nem der AnsprCche 1 bls 4,

worin R6 eine Methyl-, Ethyl-, Isopropyl-, t-Butyl-, 1- 20

Met hoxy- 1- Wﬁébm(kwoﬁﬁRydnaazﬁbwhpruch%#m@mb oder 4-Et hyl cycl ohexyl gr uppe

darsteilt. 6: Verbinciungen nach Anspruch 2, worin R4 sin Wasserstoffatom

oder g na. Meérbipduggenpeh Atispradhe lotidr AndRuch 2,twoen Mim;myspffWMMBtmmlme

Cl - C4- Ai kyi dargi@it.Cr Cycl oal kyl gegebenenf alis substitulert durch sine C -
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2R) - 4- I\/Et ho EyAlkyldiu;(pi. F?Ilynu mdpa-@h-ﬂkyl -SIhb:StltUIeft dumh Methoxy; und Rz ist eine Methoxygruppe.

-oxo-¥-azatri cycl 'B?[S L en- 2 ns_ L y,eﬁwlca,_

0. ﬁjchc’ﬂfﬁim W ' dﬁ"g ;farhvf yﬂ’w -qa %i BB o

35 9, yVerb fye y" ?B% ( n h
S1:ﬂ§' tho. ‘ " "P er ?Etﬁeytlonen ﬂ%

Therapl e od 2“ nsch
oder Tier. erwendung eI ner Verb| ndung nach el nem der Ansprfche |I bis 8
bel der Iger 3@&!&%%%&6@1&%%9@3% BR, 108, 12@p4-Methbugh 18- (1-R¥drotjethyBainaxei-avay  oder

Prophyl axe syddpizlovsinmiednéiBedidiyier | nf ektionen In el nem nensch-

35 9. Verbindungen nach einem der Anspriiche 1 bis 8 zur Verwendung in Therapie oder Prophylaxe systemi-
~ scher bakterieller Infektionen bei Mensch oder Tier.
10. Verwendung einer Verbindung nach einem der Anspriiche 1 bis 8 bei der Herstellung eines therapeuti-
schen Mittels fir die Behandlung oder Prophylaxe systemischer bakterieller Infektionen in einem mensch-
lichen oder tierischen Kdrper.

N/ :
11. Pharmazeutische Zusammensetzungen, enthaltend eine Verbindung nach einem der Anspriiche 1 bis 8

Im Gemisch mit einem oder mehreren physiologisch annehmbaren Trégern oder Exzipienten.

12, Verfahren zur Herstellung von Verbmdungen der allgemeinen Formel (1), wie in Anspruch 1 definiert, das
ad * umfaB{ entweder .
(a) ie Reaktion einer Verblndung der aligemainen Formel (l1}
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... 55 1 ~COaMngspitiel dasyr Eifihryng eingravie i Anspruck; d.definiegten Grupnedts et Rehat und Ra
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ydi si eren ei ner Verbi ndung g | 204 en Fornel (I11) 5 RO 10
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( I~y N LS (worin R und R2
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1. Cgmpc;’sés de formule générale (l)

HQ

(1)

35

45 ! R 4 0
dans Izquel R, représente un atome d'hydrogéne ou un groupe alkyle en C4-C4; p est zéro ou un ; Rs
représénte un groupe choisi parmi les groupes alkyle en C4-Cg, cycloalkyle en CgCs, éventuellement
substitué par un groupe alkyle en C;-Cs, un groupe phényle ou un groupe alkyle en C,-C, substitué par

50 un groupe alcoxy en C-C; ; st )

R; repfésente le groupe ORg3, dans lequel R représente un groupe alkylte en C,-Cs.

2. Cémposés selon la revendication 1, ayant pour configuration

55 ; .
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revendi cat | ?ngif th 09! hy|_

substit~u6 pga_r un groups al kyle en C1-C3, un groups ph6nyle ou un groups

al kyle en Cl-C4 substitu6 par 60 un groupe alcoxy en Cl-C3; et R2
~reptbsente |le groups OR3, dans |}ﬂ;&e4k F‘gﬁ(#’eperente un groups al kyl e en
Cl-C6. 2. Corrposbs selon la rev % , ayant pour configuration 55 ,
I~~~~~~~~r1|; ~~~~~~~~~~~~~~~~~~ i1l ' . EP 0 495 953 B1 (
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evenfk' cations | A 4, dans lesquels R5
représente un groups ne--thyl Is\ i soptopyi e, t-butyle,

1- nbt gxy- 1- rret hyl et hyl e, pheRQyle, cycl oﬁe@ﬁ& ou 4-ethyl cycl ohexyle. 6.

‘Conpoes6 solon.la revendication 2, dans Iesquel s R4 reprbsents un atome

d hydrogene(dmsuaweucmmés&mmm@«f.ﬁ@dﬁﬁiarmnaaaq&pﬁ cholei parm |es groupes
al kyl en C4, cycloal kyle en Cs-C, bventuell enment subestit6u par un

groups as. ky¢ompeiésGélerﬂﬂ revpriicatidnet oatia aI/d_nyim:oera, dails |6¥huals R srieprisselite a atoma diyy-oupe
et hogy; 23drogéne owain grétiperaéthylen gr oups m-thoxy; 7. Eaters

pi val oyl oxynet hyl |g] 1- pi val oyl oxy6t hill i que, acet oxynbt h% qgue,

1- acet ox}etﬁzﬂ omfupgauelpeng “’i'%l"ﬁ?/' ot 2 4p150n794els Rz FRPISRSNY YRy gEpupe mé-

1- (1- 6t hoxiy? ’W°Hﬁ'lhﬁ9'1 i t hyl carbonyl oxy) 6t hyi i que, 1-ben- zoyl oxyethyli que,

1- 'SOPIOPOX& B&QQ&I&%X& Nl G- tfes revaralcRiRfis Y4 £ p&me-
S s Sese e ey, 1,
0| o 1- azeat rmampcéésvalaw 18 BevBidicatiine; aanAMqIQIs(Ramcécgﬂte ufLetomeST'hy@régline 8Gun §ipe10S,
12R) 4- VBt hostiyiel;Rs ést uigralipe shoBt dasthijes grbumes alkyls enCHCy icgojodlsie € G- Bventueldoed®- Ane-
cq boxyl absn{maaurmywauwmman@uwt gllyleniO{Ce subSBupar Ungrpupe BWthosi :on

I une Yuel cmﬂ&ucﬁtmoupeméﬂ!dxycat ions | utili sabl es en. th6r apeuti que ou
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- phar nnceuthUes co rena un corrpose se on I une des revend| cations 1 A 8,

en nbB- | &NYEs,a88e OR, DS O12RPU-WBthoXF B-(V-Bytrdkyitig-10-0xR K adaficyivf752, (it andat-2 gheg2ie e nt
accept abl emméﬁ,m@déﬁ?amﬁ&iwﬂmwdamymion de conposbs de formul o general e
(I) #ols que dbfinis dans |a revendication 1, qui conprend (a) |la r6action

un co nﬁ,ostgonmesép 8¢lon Jluee qualsenaug ¢es 9 ications.1 & 8, utilisables en thérapeutique ou en prophy-
Iaxie des Infections ba ériennes systémlques chez un sujet humain ou animal.

10. | Utillsation d'un composé seion l'une quelconque des revendlcat-_lons 1 & 8 pour fabriquer un agent thé-
__ 0 rapeutique servant au traitement ou & la prophylaxie d'infections bactériennes systémiques dans un corps
N : humain ou animal.

1. Cbmpdsitions pharmaceutiques comprenant un composé selon l'une des revendications 1 & 8, en mé-
lange avec un ou plusieurs véhicules ou excipients physiologiquement acceptables.

4 12 Procétié de préparation de composés de formule générale (I}, tels que définis dans la revendication 1,
quj oo?prend (a) la réaction d'un composé de formule générale (il)
{
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(ii) 55 7 coolr 17 ~ L~ e L si1111 11 111 EP O 495 953
Bl (dans taquslle R2 est tbl quo Ephl“{yﬁg? s larevendication | et R
représentsnt iun; atons d' hydrogbne~o n ppe protecteur d' hydroxyle) ou
‘d'un de ses sels ou d6rives r~actifs, avec ur agent d' est6rification, pour
i nt rodui re (danglaguetasRIest telgue difini dangia revendigation 1t ot R.aeneqsentent i ejpme)d’hydiggéne ou

5 (b) | a usgrepRepmtactonr Chydrpxylebersbinale ses spls pydfrivés ssalife.aves up peany d'eptgrifigation, |
(dans I'aquelppﬁiml@'?“@%r%W%§“§Iﬁ?ﬁ“ﬂ@ﬁ?vﬁmmﬂ%{h1s°‘!a revendi cation 1, R
&st urf gr oup 'aelistion dyp capepsp dedyrpio penddle W) et un at oms d' oxygbne ou un
groups phosphine) et, ensuits, |le cas echeant, la r6action du 20

produit pour -renplacer un gyeups protecteur d' hydroxyie R par un atoms

d' hydrogene et/ou la separat§on d'u ere desire particulier d un
conmposf de formul e gen6ral;4l\*‘ d'Bu e pl usl eurs autres isoneres de ce
conpose. 25 30 95, 40 é@.s . 2
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COOR,

o

' (déns jaquelle R, et R; sont tels que définis dans la revendication 1, R, est un groupe protecteur d’hy-
droxyle et Y est un atome d’oxygéne ou un groupe phosphine) et, ensuite, le cas échéant, la réaction du
20 produit pour remplacer un groupe protecteur d’hydroxyle R, par un atome d’hydrogéne et/ou la séparation
d'un isomaére désiré particulier d'un composé de formule générale (I) d'un ou de plusieurs autres isoméres

de ce composé.
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