0 080162 Description The invention relates to certain
6- (1- hydroxyet hyl )« 2-(fl uorol ower-al kyl t hi 0) - penem car boxylic acids, to *
pharmaceuticalty acceptable salts thereof, to netaboli e esters there
~and, to pharmaceutical 5, conposi 10 @80 d62 ai ning th he conmpounds o

t he presoederiptonent i on have the foll owi ng general formuta? [err] in which’
the stereochem stry is 5R 6S, 8R or 5R 6R 8S, wherein A represents a
f | uor oal ky| Thgiinyapyion zajatesdo sertaly 64 Lhydroxyethylid-{flugrepyeralkyithig-pemem-carhoxylicpeids, to |
br ancheggg%j Tord oo 7 PP TSR A= e L i et o

g them: . :

separ ated" 11 Ebmbéun :ﬂmnemn@h;dneaﬁmemomgbe&_em%am.and Ris hydrogen, 7
a pharmaceutically acceptable ggtion or a nmetabolisable ester group. The 1
preferred stereochem stry is 5R]6S,8R dhe preferred neaning of Ris sodium
or potassium The strai ght kgéatr® - oalylg _r_?ii cal s are derivatives ,of
et hyl ,”n-propyl and n-butyl. FI gordet 120 radicals are preferred. The
nost preferred conpound is thus, ¢Bdi Um coor assi um (5R, 6S, 8R) o
2-(2'-fluoro- ethylthio)-6-(1 -hydroxyethyl)-penem-3-carboxyl ate. The
br anchedn whieli the $tbraesheraistcy ik 5/, 688Re 6,67, 88; whietain deepraserits & Boraafkyligeump hayingl2,to _
sec- buf ﬁ“’&ﬂ'ﬂa‘?’?’?vf‘" ghain apprapcbipd ehginnith dto g fluggipe gams onea singletsaromatemwhidh acent
the sul FRE ﬂﬁ%ﬁﬁ‘; j\mmﬁ%%%%f PROIANGIAT PUHT iy degpe. drehamigeeuticall
Sui t abl e Dty deterdobhemidty i ,6% . TR GridHed ndhRing38k R is sodium or potassium.

[err] in wWhecCdraight ciinniiokalkylotadiedidyre defivativdsa? efyl) ibrapyl SAdNBbutyly Fludiddthy!

r epr egeredigalspeeprefgrred. 'ﬁ\pe\osi[mfﬂ]edaompiued isthusGoditve opbragssiom ¢aR.GSEBR] 3-{2'-fluoro-
accept althé%fLEe t?g‘rgz g“g’%ﬁ@#&@g‘”ﬁ;ﬁfﬁbﬁ%’i\? G Céﬁlédei alkali netal cafions such as
5001 U iy T B T I S o o, Bt i
wely ,as sguat er nary ammoni um cations for exarrp?e N—matﬁcy gl ucam ne,
pyr i dizei un$uitable btahghled shabrBunroaiyl rddicalstaleanol amrmoni um  The sodi um and 4
potassium salts are anong the preferred enbodi nents. The term
"met abol i sabl e ester” group dendft es a pharfaceutically acceptable ester
group which is netabolical | ycyemyed,ijn t_h%,_lga%y. Two particularly useful
met ab@hi sabl e ester groups are the phthalidyl 50 group and the. | |
pi val oy | @xViIBE A Yd méthy? YPethyi: MBS drdlr 02l kyl thi o conpounds of formula | are
preparabl e by fluoridating a conpound of the fornula [err] 60 in which the "}
st ereochem stry corresponds to that @k Ghe desired product of formula 1, Z
is anggl kyl group having 2 to 4 car ons, straight chain or branched
chain, substituted by a group Lg replacéable by fluorine under the .
condi t i OOthepiéan RpreSentativéaids Aari CH,OF, BHICH,OF g ng separated fromthe-2-S-.atom
by at |east 2 carbon atons, X is a carboxy protecting group, and the
hydroxy group at position 8 of the pe?fémis protected if required: followed -
by renoval of any protecting group(sg,) formation of the free acid, or 65

. pharnaceuti.cally acceptable salt, or 2‘r;re &bol i sabl e ester. 0 080 162 Lg

may, for e PmacBRicSi) 3R Prabit CHEbIGHPetMo b OLING alkaPHL B R at i
TE 1 o sl PefimecaicAly 45iPral bt tbAidto st e aaPbGptions such agsodtu
al kylisul éemple N-inbthyiglugmbriee pyridimjun wdhtiylagnmohiuen 61 tiethardimin@niuvi. The geiiver add y  be

carri ed PRWSSiyM spitspre gahepsefprtRdrAnbodimeeie-nul a 11 with a suitable .

oo oo S g, et
d | group.

: 2-M?)noﬂuoroalkylthiorgom:o?n::!uspof formula | are preparable by fluoridating a compound of the

formula
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60 In which the stereochemistry corresponds to that of the desired product of formula |, Z is an alkyl group
having 2 to 4 carbon atoms, straight chain or branched chain, substituted by a group Lg replaceable by
fluorine under the conditions of the reaction, said group Lg being separated from the 2-S atom by at least 2
carbon atoms, X is a carboxy protecting group, and the hydroxy group at position 8 of the penem is
protected if required: followed by removal of any protecting group(s) and formation of the free acid, or

65 pharmaceutically acceptabie salt, or metabolisable ester. : :

:
i
i
N
i
i
1
H
H

2




ST). O her suitable fluoridating agents are e.g. potg m fluoride, R4
N F- in which’Ris e.g. an aryl or al yb?ézaﬂéﬁal sul f etrafluoride or
e conpound R Cl 10 [err] defined above). Suitable

ert solvents awLgmaygor ékepib,We@hEteh #8@ hylirokyG BlomindBkiRe) o sbtiyEXNOMS, trichibfo-
uori dat i on r'eetb‘ﬂ#ldfm roseéatsl, ardictinatlohyl. taks pfefesbiyetyiioant te erature to
Oferr]. The prd da e:ttoemﬂbs Wrevveberta or:sb v Bacting comnyundz :" Weasw@e
avi ng ~Q30Luo g g‘gmmmu@f‘ iR ol e ‘ ﬁ ﬁﬂl’.mré‘g é’&?‘ﬁ'}@%ﬁ’
r

uor i de BNnd [4brit) ard B.gAoRhsdidth AL anuyﬁaaéaeéafu hipiging
e 8- hydroxy tgsc]mrwoum not pr ot ect ed The reqU| S|te |nterrred| ates o

rmula 11 in which Lg is hydroxy are preferably prepared via

stereospeci fjc synthesis which utiliz t he proc®dure described in Eur opean
Patent Application, Publication No. 00 ,,[gerrredl ates of fornmula 11 in
which Lg is a IeaV| ng group other thanAydroxy gan, if necessary, be
prepared from conmpounds of fornula 11Rin which LR is hydroxy by utilizing
conventi onal (ﬁr"é ﬁgigfl S§t|on t echni ques and appr opriate starting

material s. btéhre e, 1l ﬁleﬂ(aﬁﬁ’ag&?. 8 RhesO"

5R, 6R, 8S) - 2, 2 di Rd ha aroheﬁlgsaraeea Qatet §tf oM R BNy e} 2P 311e RFeAPbd
ylate 1is prepamedatuneaadgamm<'0pf res such as described in the above
not'ed E. P. O. PubMhsitg le arela)t'-smomdrommwﬁamgﬁee‘nmsucth@s pqsassivmdivoridgiand FhéN F

prepar at i on*bf " HECEBe ,pe fbessreason f;?tgregdm ojBddrogy ;’df gl %%%:E’ und,
30 of the for g :Lerf.e . nh.xﬂﬁnﬁ ookl ﬁlﬂ #séJ b Patiat P blication
5R, 6R, 8S, X i SNa 00583 Werﬁé:ﬁit%l ﬂfﬁﬂn@ Wlkpwaiﬂ Lh ﬁ@ébbuﬂroﬂiépth% hiy y can, if
8-pasition is reretay;tbeprepred rem rcemipounds ofgomumdhipordml Lofis ydeoxy by miiliziag dénventional

25 esterification techniques and appropriate starting mateyials. Tr\mpwu @f lgl intermpi g methyl

oroup ravi oo SHEE o LR et oo e |

The preferred fluoridating agent is diethylam nosul lr trifluoride

'Application No.
substituted b PI°Re at ons on he sane ‘carbon at om iy
separated fromt hﬂur&ieﬂifb@&s for the ifrepérdiign eftthd RMPbunaNEF fara.nlamebnainemalkaadmg\é cbr8pdund
group | eavi mg ofitiedermulee condi ti ons of the reaction, followed by renoval of
any 50 protecting group or groups and isolation of . the penem reaction
product as a free aci d or pdwr maceutically accepiabl e sa§

t he proceduss£ descri bed

S (s | a,cH Fabl e using
I|s.h.e_d.lgat nt Sp le catlon
74762/ 1980. This procedure iHvg e reaction of formul a

Va 55 [err] in which R" is a Pfotected r oxy- etqnyl group, rr] is a

| ower al kyl group and X is a car b@xyl protecting groupjitbwith carbon

di sul fide ip,the presence of a basé such as |ithi um hexamet hyl di si | azane

fol | oned by 65n WhRR tHeQlerebicidhisdy GSSFREBBR0? 5RER.ES) 0Eis b BAHEQ TRSHRRY dtbupdand thdhyaldly
162 [err] whi cdroupsat the@mpositianas praitevted Hi desiradil ogenat i ng agent such as chlorine
or sul furyl mswsuaeemwn%tta?fwm% 10 corrpound VIl [err]

45 G—-Y _ , v

met abol i sabl e ester. %mnt rmedi a

A
in which G is an alkyl group having 2 to 4 carbon atoms, straight chain or branched chain, substituted by 1
to 3 fluorine atoms on the same carbon atom which is separated from the atom or group Y by at least one
carbon atom, and Y is a group leaving under the conditions of the reaction, followed by removal of any
50 protecting group or groups and isolation of the penem reaction product as a free acid, or pharmaceutically
acceptable salt or metabolisable ester.

The intermediates {llla, lilb) are preparable using the procedure described in Japanese published

Patent Specification 74762/1980. This procedure involves the reaction of a compound of formula Va

55 R

SRg
N I - . Va
e N :
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60 COoOX

in which R” is a protected 1-hydroxy-ethyl group, R, is a lower alkyl group and X is a carboxyl protecting
group, with carbon disulfide in the presence of a base such as lithium hexamethyldisilazane followed by
&5 reaction with phosgene to produce the compound Vi




-

in which Hal is hal ogen. 20 Cyclisation of conmpound VII in the presen
of a base such as nethylam ne or ethylam ne yields the tautoneric product

30 | [err] Usually, even whesm<gtarting from
stereospecific intermedi ates, the tautoner product (VIII@IIIb) will be a
m xture of diastereoisoners. By usith®8G omerisation proctedure for 5S

| soners described in Tetra- hedrﬁn Letteg Vol . 22, page 3485, and/or if
necessary conventional separatio e.climcfg éuch as 35 chromat ographi c
separati osor fractional crystallidatifon tshq# ubstantially pure enantivwners
of the yequired stereochenmstry (4 jmﬂ , I Xb) can be resolved. The

8- hydroxy protecting group can be r enov I f desired, either before or
after resolution of the desired enanti €R8X. Al kyl ati on of conpound (VIIIa,
VIIIb) is usually carried out using a conmpound IV in which Y is a |eaving
40 atom sp‘;‘ S{hfeé‘it?%\g“h Brhglepenetingr adettdiupte as driorine| e avifung chioddsptosabedin the

al kyl su?fom?f’oxy or arylsul fonyloxy. The reaction will generally be carried
out in an inert solvent i'n the gpesenceygf a base, e.g. in tetrahydro-
furan or a hal ogenat ed hydrocarbo as chloroform in the presence of
an organi ¢ base such as pyridine o aBkfi” netal carbonate such asvi

pot assi'im car bonate. Suitable al &fT a |~>g)r§rmeratures are between -10[err]
and 100[err]. 46 Yet a further progess for the production of conpounds
of formula | conprises reacting a comf@®d of the fornula V [err] 65 in

whi ch t heinsinh®RIGERsIBGRRr Y i N 3S, 4R 5R or 3R 4R 5S, A is a fluoroal kyl

gr oup, 2t r aiCgdiibation ofxoapelrei(Viidiithe presantd &f albagetsuch dsl midiyiaienedr @iiGiamite YyidRs tha e
car jon at®weRecotiodust separ ated fromthe adjacent sul phur atom by at | east
one Carbon atom X is a carbox prot ecting group and, if necessary, the
5-posi tion hydroxy gr @i et ed, guth a giyaSent or ganophosphorus
conpourd e.g. triethyl phogphitel}} or i:l:l:‘.phenyl ho phife; followed by renoval
of the protecting group Qj QUI and isol at |j enem reaction
product as a free acid, °phar maceut $eAf |y ac&ptabl e saPBo Xor as a

met abol i sabl e ester. The r agiired internmediate Qfformula V can be prepared
by, angbthe conversion thereof can be 65 anal ogous to, the procedures set

forth in oursEro ean_Pat ent n, i on. No. "
oio 1oz iy e R e Bt b,
reacting aéar@zeane.dlmme ge saé éorn entibh tecimidlies
above, 3 throrsatogapihit s#ml'andEOr(ﬁhctfoﬂil nwktsméhﬁor&hﬁn{bsaﬁn}aw purecehantiotibts obhk heamep
e.g. benz@ﬁ@%?mwme'a IXapiXplnan be eeselyade of an al kal i ne earth netal

car bonat e, QI naﬁ?'?""r?é‘t‘%{’l""% gOUR Fache removad.gf desimde pithpr beforg oy ¥ffer [esolytipn of they oxy

protecting Gligiiish okeBbultY e AibPs LS daRida S5 ALRGs L3 Hurd W InIhicRRY Beaving
descri pedata@ sudhrad 66 Sordrhiyie heoaﬁayomneavh\g gfdup ¥6UR h MR TEHY I 61 drGil Sy IR S
used in p‘éhﬁe'mcmml génerally bearrfed outdx amipbre salvent iR thempesente Bbd kase. ekp |tetahydron

n a hv i th a h as
publi cati b, an a%gpmetal ﬁggm:suc e o) MS%G allg‘ ng te ratures

al b i c pyridine or as potassium carbonate. Suita peratures are
&XJ‘ between —-10°C and 100°C.

.45 Yet a further process for the productlon n of compounds of formula | comprises reacting a compound of
the formula V
A rd
. H 0’ v——N\ c ,/,0
|
COOX
55,

in which the stereochemistry in 35,4R,5R or 3R,4R,5S, A’ is a fluoroalkyl group, straight or branched chain,
with 1 to 3 fluorine atoms on the same carbon atom which is separated from the adjacent sulphur atom by
at least one carbon atom, X is a carboxy protecting group and, if necessary, the 5-position hydroxy group is
60. Pprotected,
with a trivalent organophosphorus compound e.g. triethylphosphite, or triphenylphosphite;
foliowed by remaoval of the protecting group or groups and isolation of the penem reaction product as
a free acid, pharmaceutically acceptable sait, or as a metabolisable ester.
The required intermediate of formula V can be prepared by, and the conversion thereof can be
65 analogous to, the procedures set forth in our European Patent Application, Publication No. 0058317.
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s['e 9. 2- chIoroaIIyI and nost preferably allyl. The preferred
hy roxy protecting.group is trichloro- ethoxycarbonyl. O sui tabl e
hyjdr oxy protecting groups -are e.g., benzyl oxycarbonyl, @

p-Ini trobenzyl oxycar bonyl, benz- 25 hydryl oxycarbonyl, a

al|l'yl oxycarbonyl . Qther suitable carbox® @80t #62i ng groups are e.g. benzyl,
p-ni trobenzyl anghke ctin

common in the xenem l‘iﬁf“%%’gﬁg?@ﬂ@f@g&%h@%‘\égatnmré]gkgﬂd %Irggc? gan aget'g'"°"°p°f+°rm"'a
(trichl-oroet hoxycarbonyl) can be rergwed by reaction with zinc inn acetic

aci d. Tee carboxy protecting group Xlcan lik 8lse HeArenmoved by

convent i onaf procedures. The pr etsft r grou (s) X are nost conveni entl¥(|
renoved utilizing, procedures descrl Ibe NsLr Bur opean Patent Application
Publ i cati on No. 0013663. Thus, the alt9Tic groups are preferably renoved by
utilizing a sunivaioh &' i py dffihe ﬁNeVthﬁ an &ldaliddSof tRhing- hydrof uran, di et hyl
ether or n#fhyl ene chloride, with potassium or sodi um 2-et hyl hexanoat e or
2-ethyl - hexanoic acid and a m xture of 'a | I adi um conmpound and a

triaryl phosphi ne conpound e.g. triphenyl - phosphi he as a catal yst. Wen
hexanoic acid is used to renove the allylpc\protecting group, there is :
formed a cempound of formula | wherei XORCi s Ihgldgamgen; wher eas, when sodi um
or potassium r Q | a l .
wherein Ris QQE-?HQﬂoﬁ‘vehts g%ﬁcﬁng gﬁé@ﬁ\ge{\fth eﬂ%%gncg ﬁé?\rgﬂ( ﬁnae%ﬁ'ggcgutg mﬁorate or alkali

accept abl e sal t sTif cdrimscmnprdAsciingrgipuieX pfnep@metd’ inrofeeﬁdghg}onsp@djswnrofhe [BBB@S&stﬂlibd
40 salts by rpacagsMArheany qfrhetcmevalonal stmhtmgrque sa(temrmndb gmiston, see @ laxanmpés our

of an aqueous Eé‘BipB"‘l"P Eﬁpp{ 'ﬁéﬂb Q36 ? g B’GF’F@&@F‘E“’%%’ g:%c
of formila 1, Sraua °p?'e% il ox'gfﬁg&e oV i ﬁtPFF RRYYCIRY PLPEIL RS trichioro-
prepared fromt hems.csdnwa W 8roRrétsdtihggrosis bies. gUBéHﬂIZﬂyBﬂbdﬁWOMmtrEHeﬁW%%nyl bee-
conpounds e tHvdrslomaremM amd gybsearsoraht | bacterial activity of both the

gram positive an fr%fmb' ereteet grounmgeg oavt am“lggnztl laed/beaphydayt ol

St e A LT e e

antibacterial % IQBbéaﬁlesa\‘ﬁ@ﬁééferred
the conpougds gecfuptsh XSare mnt:dméhie%ﬂe raﬁdvbd/em&g@ ﬂ%&ed&ﬂéﬁt e@maan iA Oduir EEuroPean Patent
or gani sns as $tpa t}d oruaesm dis, and Bacill us subtl lis and such
gram negative Sorp Rrefey % "ié'ﬁ:] i _et [selvest SB“*‘}*‘;_; -
100 [er r] g/ m lﬂm xt:'rg% 5? 5@%’? kge tﬂphenzl-
whi ch prod_t,bce:;la 6dphinb €4 ANRES | peni CI anase a cepha 0SporT n:

i ndi cating a r esWséraexanoitg idrlsﬁseu km&aoﬁ”myamc prb®tting yedup/toee lsSfOﬂheummmpound of
(5R, 6S, 8R) - 6- (qumUB(bwh uﬁmt;y@m gepl zvhen‘ $ogiymors petgysiu f@yanp@ﬁémey there is formed a

carboxyl at e arf@™

9 Pl PRSP rasRect
St aphyl 0COGLUSaR '""" dav.‘i'.?é o ’m ascilpflie.’é EE’@" g%@ie? 28 g oo

B. subtilis 1kdQGHiank .EBl A -m ﬁsamawmrauﬁnm o.égmb meﬁahescphthandyl esters

conmpounds exhlntmvtbeambarwtr Hte s@dt@ﬁo aatas -mn saﬂ'smm ewit progedaresi on i ncl udes

withinits sc 9f tblapnv agtefy pqtl j ba t m-posmve and gram-
bacter i 1y, cHPEAY a&g@;&i'g PR e e v
conpat i bl e phakvaioR b suaacq; ve ofgahibm&ks Qsp;%aacw}gap,d dis; and Bacillus

conpounds of fsest¥shad sucimapmbegitive ogahiyms=ast 4. balCinardagoneipes test levelsef 0.1-to 100 ug/mi.
phar maceuti c aIAdG %ﬁ tiey shewy actiyity: smc*msﬁn»s@a which M°@}t°ﬁbﬂfa~@ﬁﬁ’peﬁe$ BI9 penicillanase

ant i bacter fal g @;gfm?;ﬁﬁf °Fm°§ca, %"“’ (AP ﬁiﬁ:‘:z“;
concern th® IO Qﬁalt& teStlev te&é é&bﬁ‘/fs -
particularly Mc&f‘rﬁéé- tafWHg @ejaniem], thesd @h@aumeﬁ\.m&wmeeunsugam corrp03| t i on

which is an oral wamredeacmentnml m@@:ies d\cxhla @ sutmetphemvam BeMEpsitions comprising an anti-

antibacterial | “' f1 “élthla cerapatiple pha ?%@Yagy

R i s s Odl ufh OIE 52 pm O lng T g ormula 1 may e thebonly a ;I acterllal gent mdl
d h oth |

(5R. 6S, 8R) - 6- (chsy E§ @ "l i Iuoar S"e"f’ Ik e R el A

together with a Prefapedt edﬂioempharcmemuﬁe mhatnhagewdical e@hadsitienscsaitabledior. or@fadininagation. A
conposi ti ons, Pﬁwwwvmwdaméocﬂmﬂtde'ﬂ?séo @ @harmaeputige| WS%‘F%IWh'cl‘h%aftﬂfﬂla"“ba“e"a'

dosage foréfs f@‘lﬁtr‘;ﬁ, RS Ap g ety gﬁ%gﬁ,@xﬁ yu‘@ﬁzf‘fﬁ,mﬁd"ﬁhﬁ 3l
|

prokonged dur a:ﬁ\'{l&@  togUtifer Wit gterﬁka&g)ﬁrd @Jrﬁér @lct‘ﬁes\é lon'f ose
r OUte € Of 65  aWhithBteSbiidadrd saiticularly usefll. Pialral Bakage forms are charactenzed by an unusual combination
; of high potency or prolonged duration, broad antibacterial spectrum and efficacy via the oral route of

65__ administration.




The dosage administered of the penems of this invention is dependent upon"""'_""
the age and wei ght of the ani mal species being treat ed@exact node of

adni ni stration, *and the type and severl ty of bacterial tion being
prevent ed or reduced Typically, t 0&953@8 admi ni ste r day will be in

the range o hed 9 eaﬁfr:rnls@ thB Xfth gn ls endengd 9t eadn%xvel i

pr ef er r edanimal specié gnj!'tﬁstﬁﬁ pela d gevh ctd almiy
be for mul infe@idnbéing srévend 5 uc&cab)p&ms,. thsﬂcﬁsgﬂaeﬁml rwﬁemywuu‘e. hé dakg® of 5t0

Li kewi se “OD Inveyfka perydalp evith d0rta@8angMgtrlar dayibeing pleteerdd. Th may al so be appl i ed

t opi CaI5I i rrf°’t?T aF’@f’\*F“F"B‘}”O[hﬂtcﬂ'EPﬁ%d °h tsH" %’@dh tebleq; n
1

e Form gy AR S e i

type, -@ J&Qjor%\"ﬁa@ﬁulsu @p@ cr;aﬂ'fs e utrll Zed

in |i qU| d f(l‘he’nompelihdasffﬁmiulatl map Be utmmmdnﬁidmﬁirm suetmdsélht&mk Iscl(saertstdmi and é ike and

optic A eloentid an&ypttaluwnb@:a@hp Re sqrgr-tletd‘:gmfeamreﬂvamﬂ tytrWlacqlﬂt'mmCul ar |
n :

| nj ecti on, §§%’ T Satecm (on oS AL Toorstimio- 21 Hodr o SR St SOCT UM

m |

or potas or tasslum {5R,65,8R 2-(3'-fluoropropy!th|o)-6 -(1-hydroxyethyl}penem-3-carboxylate;
(5R, 6S, 8F sadigr’ or tasemaes [ driD-@) -ﬂlﬁn&dmdwmmy&M&wm&mﬁs&w&pﬁl ate; 2.
sodi unrsora. podmm o pmass:um {5R,65,8R)-2-(1'-flucromethylethyithio)-6-(1- hydroxyethyl)penem-3-carboxylate

5R 5S, 8%\3@"@30‘- WB ggg;tgﬁ‘(;’df?:gro thylpyom;;ylthlgg-s-u m%&gethyl enem~3—car z;]:ate
6

~sodiu i i’m (5R6S,8R)-2-(2",2",2'triflyoroeth lth|o)-6 hydrox eth {)penem-3-c rboxy |
(5R 65, & bﬁ.ﬁ PTG GBSy D s, i R Y ke I r T Dk oo 6 DIGP A 8 €
15 4. s000sdmBredf tHaQirédubiy mentnoned acids, salts and esters.
(5R, 6,8R)-2-(1"-fluoronet hyl et hyl t hi o) -6-(1- hydroxyet hyl ) penem 3- car boxyl at
e; 5. sodiumor potassium (5R 6S, 8R)-g

- f huor onRUAYARYROBY L diddPdetRicfchind mﬁ%}&a& &measmwihm&euﬁn-mml um
or pot aasgiﬂ UDisédN8, 109,08 Rethid(§ sdﬂ-ﬁx&%ﬁ/ F6¢{1jiichfdydethoiydyrbiny(okvethyl)-penam-3-carb-
- hydr oxye@dmyie) B0 e Onetbyidre xhibrideat 0-75°C.casid 7 3Ambef spifiirg shipridejand stir for one h°“’ at

et R *’*wm iy RO o

ester Sad h&uifﬁ@ orth Pfot &@rmﬁrsmsﬁ addlfifis pixRvE 10 d stirged
ment i 0nedcaedldi&;thlaﬂibb&tammba Wpared Ebom Irﬁ of béta-mercaptoethanol and 6 g of potassium

(3S,4R 5 vde:x(d_qutzopmwb#%e | 4igytfide-ar bo
ot B e P ”%f s ﬁ?‘s& mﬁ;@fﬁffﬁﬁ%? Ml i
net hyl 3¢ 5 2l “i,irf Y dQCaﬂ)% SRS Y PRl BhiomEtHETG f:ﬁsuaemm -
carb- oxygiging Mtﬁarﬂaﬁ&edﬁng ncéﬁﬁbhih oB&tRyl GIREGH mdeylﬁiecﬁlel’.ﬁﬁtq "308%d donfbidDikertractibns

sul furyl eintatnirigdise ttlaciombaund Be detamineth byl thiralayer cypmetegrprity A0d) PAPOTEIg (9 ohtpip the
react i on Prpguctofahis steroasatightelianoibf aqueous sodi um bicarbonate with
stirripg. Separate the two liquid phases, dry the organic phase and
evapor at e t ofied +@sliglue. Di ssolve the residue in 100 m of methylene

chl-ori de andRt(EH&.} 350.17Wz F8Rkemt’ - 780C. until a blue col or persists, add 5

Stir rg hnggjﬁ_g% Ao @ndlEarb ROBL e Et 2 blficnfibe 3;.9§mc@scﬁ@do%sru&ﬁoand

t.r i-hi ocar bcmsbxee Bl gdf kibraue pomeSled A mmrﬂaﬁuMof s mia nsthpehdhpbrioeiriamimiand 6
g of pot aemdmmz d etbutylshioredip@ehylsiiang indBI)R4 of ividaole. %mamwt-onevb@dtme wre |

and tr eatg hz'sshry'thgr:t P%Wﬂéﬁ%u E}ig‘ A fﬁqw graph tg}:ean S 9%“'"9
ohl o o) AL W ch LA A DHAER S ?&%ﬁt e Sl

M nut es” Weva| r&BI:d’éﬁ:ﬁi.gtheTuh@& ﬁa\Mg tract the reactlon mx ure
with met hyl ene chl ori de, wash aqueous 35 SOdI um b| carbonate, dry over
nmagnesi um s \Ylefdat-8.4and - evggor ate to a residue. Chromatograph on silica gel,

el uti ngsevmtl'l -0 h?&Péa%V ®Boncentration of ethyl ether in nethylene

chlori @ tz'?Poddléﬁﬁetfxf@%wﬁmtﬁ‘aﬂéﬂltmhI&Qoelh'&?yc&.’b&:ty?ox?é?ﬁ%%% -85
det erm n ayer chromat ography and evaporate to tain the product
of this st epmmlvees 44|ggphthe ®HucDv Spépl B in EOMNGE elethylendhibrige cohtaiing[2@8 p pf BipibLhlyi-

1770, 17% |r af| 5°C while adding 2.32 g of diisopropylethylamine in 15 mi of methylene chloride

(3S, 4R% s ?‘gﬁ%‘ﬁgﬁg N A PARIRAE yi o
Xy) et hyl t éé?l@ﬁtfnb clﬁ'té);E;r % m%%% 3-; e%rezsvl:ﬁ;x{ u?g‘:goyml of ethanof free

Di ssol ve chiddoforgh, @dd.1.01¢ ofidaRRittCdartionstenart ﬁﬂun%ctﬂ’ktt&m@’ldmﬁr\y‘tﬁe edditl@ ofb g @f triethyl
met hyl enephobihite oxdea 3rmalir ihteh@l. Rtﬂuufhegglumdrfmen addiiti®dal (18 lpfurs, cool and chromatograph on

t- but y |68 hilis? @efiefrting yitls methrieneghtpride:hexgney methpipppchigrige and; finaliv with Yo pthyliether it
roomtenperature for two days, wash W|th wat er and evaporate to a residue.
Chr omat ogr aph the residue on silica gele using di chl oronet hane: hexane and
‘then nmethyl ene chloride with increasing concentrations of ethyl-ether. 50
Conbi ne like fractions containing the title conpound as determ ned by thin
| ayer chromat ography and evaporate to obtain the title corrpound as a |light
MELL QW0 L dovmieonibnbhinsifion S mcviiaTe e wAn 0N . _—
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o)

BTyl -(5R 6S, 8R)-2-[2-(t-butyl di et hylsilyl oxy)et hyl (@ 6- (1-trichl oroeth
'xycar bonyl oxyet hyl ) - penem 3- carboxyl ate Di ssol ve 8. of the product of
Step B in 50 nl of nethylene chi orrdg 680t #62i ng 2. 69 g of allyloxalyl-

chloride and stir at 0-50C. while adding 2.32 g of diisopr AR IN
15 M of nekdmennenloideoCorainesiike dragsions saptaining the ﬁ\ffg” g't J%n&%y%‘("? %JJI?%J f oragn

addi ti onal cheiatogrsghy tgrobginghesebythe titigcaPekng B SEFSY™ then with dil ut %9)} 20
hydrochloric acid and then gQus, 3509@ nrmku(eas)bommeﬂ s:he
or ganj.c.sol verfl Ngﬂﬁﬁ %gi;ge?qs'gmg"?%late filter and evaporate to a
resi du¥. ®i%5ot% reér ue 1'n 100 nm of ethanol free .c Ior Boxytd 1.0
g of calci uerlAmat(broswémm@droereltmhwﬁﬂI'r"@t"PWP‘?‘ er,ﬁﬁ,’df ﬁi Sfwatar SHd 4501 g
of triethyl ploasq448gwite pmd@ﬁﬁ&%s A rﬁﬁﬂe ‘Lp‘x,t Neg sodeua-n-amylﬁmmoawn

addi ti onal d_f&cﬂ@uﬂd Stix gl soly tHS $bive ﬁs%ers t:dnBlsﬂIlg tne@vlener "% %"Fl
met hyl enerocfiedrt, m g BiaR Hae i aaﬁéodesddhlm tﬁqarbahﬂt LWy ot
ether in 6 .Ql. fulEEEErlw veﬁb&tciolaoesrut!lle Ch&mﬂﬂg gft mpound as

cont ai ni ng gtﬁa rﬁdtﬁylldae Cohlopide gl tes eldant-c§IR ‘ihg;é He malaahmhaphy’nst 0
obt ai n t her adgtmirad by ithin é?ve,fcﬂ'?m!ffﬂﬂ"’ﬁg" %f“ﬂ/eé’?‘imo'%?tn §cmg|§n . Ef NVR [err] 0.10 (s,

6), 0.92 :(r.sexagyaleaiaeza!b("& ok "3 =7), 3.07 (n, 2), 3.84 (m 3) 4.76 (m 2)
4.79 (s, 2), (M 3), 564(d 1, J—ZS#and g ﬁ;,q
Allyl - (5R, 6S, a%t, i e Qs 3,9ty ) 21 ko)1, e Hy2:0h ‘o‘r%)eﬂ‘hl onyl oxyet hy
b) - penem3 T at;\estszolmdﬁﬂ@“@be's e Thr oduct of Step C in g

ni xture of, 32 - of t et r ahydr _ iRhylkpéthyl)-pehenoB-carbayiate

‘Stir the soIEUvaB?FQ )ig')‘& §i‘" ?'H tﬁcmmmoﬁﬁ? g.bgammmrgmt in 25 ml':tfen‘;:':: efr?;
etra-n-buty] a Iorl ea i |rdf ethylEiamsutfdnenfhxeert,et(P‘b‘ﬂ ’Pﬁ e orﬁ‘ j\;o .ave, w.th
wecphase s yGatsswi ﬁ&bmnmesﬁmmgs aoﬂ°Cn%‘tPH teé éc'srcg g eerusmgt
tirring. r1 Déncantgmnihe qwm@e‘amf cti &a;o ﬁ@rdsmakas ddrcry"rte#rbv
rganic p asetheomethvl ogie 3% t%‘wa &v ttﬁﬁetiilrafﬂmratrcﬂtporate to a residue.

thr onat ograph"tqﬁlefcf‘@gtaﬁ’ﬁ@p'o"n ngie¥IPea gel usr ng ethyl ether: net hyI ene
hloride as the gl g Conmbi ne like fractions contai n|n san H
onpound %§ dehﬁhrg (ipy, m)h6.7 (IHaY.ek = tm#&%ﬁ? §f (ﬁq; ‘ey% ia to o tain
hereby t Ne coidling; empbuhd. Jof 1 €8 5~ 9 se&’énﬁ')f eI I"ow sh 0| I Yield -
9 g. ' H NVR [R1795 cm 4 3765¢m" 3‘69§°m 7),2.17 (m 1, exch by 020) 3 12 (m

. 3.70-1.0 %ﬂ‘ é}veé’mz ﬁJUro ifte) 651- ﬁﬁirox%thvlﬁeﬁerﬁr?*'@a'(’m'zdg 300 2 hddt 2And0.5%mi of

2.5) and 5 ).tct of Step E in 10 mi of tetrahydrofuran e e, wash
G e b o rﬁgaffr T e
henem 3- carrhewydaawhan@soq@@'“mf 'lﬂ thQff acStR BokXidNE w19s dl
of cal ci umeeweb@ﬁ anﬁa :ahetdﬂeretchlormaerhe lua fepraping
-. of di et4r.1y$he I ﬁ&ﬁ, rr#k .uatiot Med kyrtoin dayer chfomatqaran YJF" Pejate the,
et hyl a%tron td dbtai thbreyothe titid edukt- ve minutes at [err]. Separate

Iayers and vvash t he organr c solvent layer with 25 water. Concentrate the 50
or an| c layer t‘69'¢t190 Hem)agcj(ﬁ_hﬁgrm{ @Q{sﬁﬁb—emm)I1Mca#7ged5mﬁ)n@f‘~°r§t(w'l"
et : met hyl en &_{ _'a§5 ifue phusataH, D 113i (36 dt he 9fPskct i ons cont ai ni ng

Mrodu t & &t {veslcly’, 1720 em1' ap@ 1696 BMONAt ogr aphy and evaporate to
obt ain the t|tIe product. Yi eI d 200 Sin-BoatbckyiateH, m; 5.
(1H, d, J = B sg@)mwss%a“s%z f °“‘V' '“ ‘ﬁ‘[ﬁ f':;’? efhipBna tidorisie. Adds 28 ";;"
coupl i ng) 3 95 2 §| hospmwsauaaiu@&nﬁ ﬁQm Sf iy aSLt‘i ¢

ers

akis (tri S
d J =09 %xtimd&mtmg hO eqna themwﬁ%ﬁ ‘;;l;?_-lrgyer wnt;pgrmg thelayers.
T

A—!

~—

(Vs)

L0

~ 0.0

5_3@ LD NN

Al Lyl (5R, 68 ﬁ,aozm(ezfg‘ahwmeremyamvh a8 EATd Brop Rilida CDiyslo Bre
e 35 Di sscﬁmaﬂ:oﬁﬂé)anﬂgpdéihetaﬁ\?" ‘ ’eﬁf, c8the@bueous phase through Css
t et rahydrofurtlatth«“:o E{;‘;ﬁh;%r Eyop H Hel aq@d oumm,@mmagdymtgolya'nfheE?PV‘he
watler . St|F5t to O[err] for 1[err] hours. Extract with

et iyl acet at e e extract wi th aqueous cal ci um carbonate sol uti.on and

filker. Concentrate the ethyl acetate solution to a resi due and
chrpmat ogr aph or{%E%OTgoga[m_ col um using 10% et h /| ¢ ﬁ_oe} an §H§g(_‘5t49ﬁmtnosas
res_due ande NMR, D,0 5.75, 1H, d (J = THz); 505and44(2trlp|et50H) S, 3H, d,J = 9 Hz.

2.2, 1H (exchangable — sivalent
R _n':llaarr‘dm‘-laznnil? i:er:: sodium hexanoate of Step G, Exampled1 :drlegl?;;ds éné F?)nZ(?g'-fluoro-
quarltrt‘rts :fl hexanoic acnd'the corresponding penem carboxylic acid is produc

ethyithio)-6- (1-hydroxyethyl)-penem- -3-carboxylic acid.
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ehEOFRtegT aph on-a si I icta gel c'o'l umm using 10% et acet at e/ net hyl ene
.chI ori de as the eluant. Combine 40 the fraction ntaining |ike products
as determned by thin |ayer chromatography. Evao% the com bined
fractions to obtain thereby the tlaég -PédeCt etd 100 ng. NMR 6. 2-5.8
(1H, m; 5.7 (1H d J =15 cps 5 3 (2H); 1H J e aSdnte) ;

- 44.35 (1H, J = 50 45 ?JDSL)C table g]kaﬁ]r“l")talddlts @g._pq_tasglu @:%x gﬂf&l&lué‘m’l n;

1.4 (3H @tneq pharmaelten ) I IEF\ (1B trormftesueh as repieramA émsdmg: aBiretatan P and

1695 ¢ “Fglt so um salt or by treating a penem caa|'|b0|s |creferably lsolated bY lyophilization 101;:2

l8 ta oI{sa@

Sodi un( thé- ﬂafmscwcdu hoxyl a -
te DI 5% ri6éb oS&nmthn‘hdtllq ﬁgb | t6He AEpllcanoll(NW’era iﬁ%ﬁ%ﬁﬁ?{w i de.
\Eo

Add B@cﬁhresbehﬂb?ﬁ ig h|038e maQV'O’EYEPF‘?ﬂPP'é’" i phenyl phos ph| ne)

pal | adi mm@rpsps id. P henyl phosphr n Ll Whmdsnarmemqm“é ‘under
ni t rogeﬁ‘efﬁ, °m " K:;flroﬁggghzn grﬁ ‘ﬁ I Ihe;o“ g 't) nm'?'ﬁ_q% %?

Separ at e t Qg hﬁd{@bﬁssuﬂ)(ﬁﬁ'ﬁ arhymomtha 5o msh
with Rat ersodlt:mtpo Jh'?yu, hhvﬂetmh@f'&gdﬂrraﬁﬁ%' 14 m)eegmek add

t he aqueouspdiuaww‘ﬁ‘ﬁ' evrmﬁlsm-mrfwow@lfﬂa RSt Payer and | yophi li ze.
Di ssol ve t?R9'| - ot alpne penem sal t | B é‘ r{q' oaoﬁm@rs-(&n\cﬂrom@hﬂﬁe'}ﬂ“e%sure
force tIfa® uso,phaﬁmssnhnougfﬂ‘ §5&R}-325 I ca gel foll ovved by a water

wash. "'1_y(g ;e the a ue us S htfdiidyafd ﬁumlovmx h‘eEhM' a,;,ae{rabqyoft he

title co;rgpmauraslthe‘rtlprééfrsﬂ° nagb th'NlmgntBQ@feE?“ ,hr'i-f] @ hrbu&\lvlzn)edur&ﬁGS and |
4.4 (2 ti1 et 2& Jrnéb;ﬁnﬁlé‘w° ips,xqrploe 243 01 ndagtgse;egsngﬁ"} 1

: orrﬁs Ghlcﬁlrhbv( 2R %8 f,(5ﬁL653R) &1-hydro A . |

a Si et al? s,ﬁﬁmgihe\wgm “Brogll meArR A3 AL ','s'fuemd@wem&ﬂf Aoy h[‘h§.°yé‘.1‘;il o by

an equiv @suthmhiamemry%ﬁ!’bg@ gﬁoahaﬁemmmgw@scpmu Y "Sdhem car boxyl ic

acing<i s pirbdumgldlmé" g ) -2-(2"-fluoro- |acedbyanequallyeffectlvequantlt\l

et hyl t hi éaviogym ’E q;ohwe) A{pethesscam aca{q%&mﬂ’ P brisdiiSin The-list and(PasH8° 162

O her iphar ¢}'deﬂzaedaptﬁ(llm"@"“érh vafal salts (e.g. potassium nay

be preparssﬁsa eamérbe lmmddlitﬂvgféf’ﬁd"ﬂﬁ hods generally known in the art,

such as repl acenent by ion exchange cha,aﬂeaqueous solution of the sodium

salt or by treatl a penem carboxylic acid with base having the desi rerd

cati onso Iln;ecttohé'r’f “e‘j;r, eaghar rraceut i cal | acrent bl griakdd segileppaerdeiap| y

i sol ated by Pp may be 125 Mm@ %g gi"?hgorp{mh&il dyl and

pi val oyl o% Prgebi&uai statigtyyater £08 {USFHOCSR he prepared by anal ogy to the

.procedure éscribed in Exanple 2 of Egxdajpeics Pat ent Application No.

00136635 e. \ry react ion of .the sodiumor potassiumsalts with phthalidyl

af

chl ori de @apsme mAt8% y et hyl chl oride, in Lgd r ahydr of umgisansiiet he _
presence of sodi um,QNedeingletieiti ke manner, i ep from the appropri ate
Farstihises AE—COTPOUNG:

i.nt er medi ates the nds can be prepared 10 Sqagi um or
pot assidm _
(5R,-6S, 8R) - 2- (3 - f1 uot opr 8[5'&?! t hi 0) - 6- (- hydr oxyéat hyl ) penem 3- car@oxyl at e;
sodi um or pot assi um (5R, 6 ui&Rrystail(ng Cef#azdr opr opyl t hi o)
6- ( 1- hydr oxyet hyl ) penem 3- car boxxl at e sodi um ors pot assi um (5R 6“@ 8R) - 2-
(1" AL¥ugy orret hyl et hyl 8hi o)C°6“§‘1'° r%"aroxyet hyl )penem 3- car boxyl atge; sodi um
or - potassium (5R 6S,8 L

'-fluaronet hyl propylt ﬁr 0) - b- 1 hydr oxyet hyl ) penggn 3- car boxyl atet 15
sodium - or pot assigim = Magnesium Stearate
(5R,.6S, 8552) 2-(2' -fluoronet hyl propyl t hi 0) - 6- ( I—hkyd+oxyet hyl )penem mg '
carboxyl®ate; as well as the correspondi ng free3%@@s and pht halidyl and
pi val oyl oxy nmethyl esters. As previ ously stated, the compounds of thlfsr
i nvention ar eq%ﬁtl bacterially eff ect | ve aqa,l ra__t15 ﬁﬁr{uwsrmdckbmm ﬁa@ﬂﬁl?

and Gram (-¥ [k NBs. ) Blacd i 28y gel Zewifﬁdrﬁlg Aﬁdmtﬁé'lamount

d ce s.
f Ol | ow af%e ‘AinuRsFthe above mixture in twg f.iﬁ 4in a suitable mlxture for 10—15 minu r. Pass the impacted

1,2, le compacto
Alte&"at';ex;;n ;:r‘tf_TsNr:?nutes Pass the mixture throug: ;:;'It: 2nd add the remainder amount of
of item NO. O/
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T0 some of the dosage forms which may be enployed to administer the -
ounds of this invention. In the fornulations the=sQrd "Drug" neans
bdi um or potassiumsalts of (5R 65, 8R)-6-(1- hydroxl )-2-(2' -
f fuer oehyl t hi 0) - penem 3- carboxylic acid or
(5R, 6S, 8R) - 6- (| - hydr oxyet hyl ) - 2-(3-fbu p q-gropy carboxylic acid or an
eq'w val ent anpunt of the free 3-carb x% C & I d conmpound or the phthalidyl
or: piva- on PX% g/ﬁt\é esters thereof. EXgnpled|t will be appreciated,
however t WEP'e¢ AP88¥e %8 pounds may be repl aced by an equal |y effective
guant i ti)“of anot higm ReNPAgHEYRendef | ned by for milgudniecespeci al |y mgiamgpound
conprised i n the-4+st—and—passage—subsequent—thereto- | Mmedi at-el—p+ecedi ng
t he Exanples. Exanple 2 30 Injection Formulation Per vial: Drug (Sterile .
powder). Exenplary ani t [H%ages may be 125 rrg , 2950 ng., 500 my3P1 gm and
2-gnms. Add sterile yvaterM,g,gg,YMng@g“qugeU S. P ogoobacterl ostaticypter for

ON

injectiog U . S.P., for reconstitution . )

Exanpl e 3 Capsul e F3r mJIQatnSmcH Dded No | ngr edi ento 8/ capsul e
ng/ capsule 40 1 250 500
y M crocrystal | fne %é!'l""l' fflose 30- 6 60 45 12

3 Garn Starch,sDri eMLgnesuum Stearate-© : 4 304 g Silica
Gel 95 Magnesi um St ear at e
0.5 . 1503000 660—rgy 55 M x—+tem Nos. 1,
23 and 4 in suitable m xer for 10 15 m nut es?0& |t em No. 5891°rf69mx for

a
13mn esMEt ture' eceh atl u
e e Y
d h s@er

m X e f Or (A eleﬂHEh@%uxt m"’d&ﬂh@@qu@ ed vblﬁm’ bevéﬂed'ﬁhﬁ'c
m nut es. pas:m;abm matarialisrahd shuge wgjhy asmm abing neeRpaSupbed UAGSTS nidsk sdrédp

m xture thr md“ﬂs&?ltdabﬂ remnm#qr a@qmt pfgtem Noi- 4.1Mix Bor Hesih minutesohrd tmwancqmueradd

the renﬁfnd‘g‘t %aﬁqe e n mu ma es?:o een}gg%r st ndth tc@;:mq{rggé ue(ei;'hpll’q nfiffe abdve
mxture in Popracd ard may. B eFled ysing stpndardieey 398? 0 080 162
Exanmpl e 4 Tabl et Formul at | on I tem No | exgehgtdsent.
g/t abl et TopmalFormuIatmn ng/ t abI et 51 Drug ' _
250 . % M crocrystal l'ine Cell uI ose 100
200 10 3 . Corn St al?“E‘H‘lo D"]gé*‘d‘e“‘ 40 m¢s . 80 4
Silica Gel 6 : 12 15 '
5 Magnesi um St. earate Drug 4 2 8 400 ny
800ng|\1§thod 20 - Mx ItemNos. 1, 3 and half the amount of ltem No. 4
in a suitable mixer for2 10- E8viAlsdlitles. Add hal f 400
3 Hydroxypropyl Cellulose _ 15
) 4o o : 4 Polyethylene Glycol 400 - o 560
. ' Mi;( ftem Nos. 1., 2, and 4 in a suitable mixer. éﬁr.vigoréusly and charge ltem No. 3. Maintain stirring
\h" until uniformity is achieved.
| - i . Example 6
45 Oral Powder for Reconstitution {l)
Part A (Powder Formulation} .
ltemr No. - Ingredient mg/g
% 1 Drug - | . . 463
I 2 Flavour(s) . - ~ gs.
55 | 3 . Colorant a q.s.
- 4 Preservatwe _ o qs.
. 5 Buffermg Agents . as:
R 6  Saccharin . ' 283
To make 10g
65 Mix ftem Nos. 1, 2, 3, 4 and 5 thoroughly, Charge Iitem No. 6 and mix until uniformity is achieved.
g




‘the amount of ItemNo. 5 and mi: "
v : and mx for 1-3 m - -
a s ) nutes. P
macﬁ: Lgbleeuponpg(?t or. (f.A‘I ternatively, slug the m xt 3?: E)Eeam Xture thio
or the slﬂ i pped-with 1"flat bevell ed punches). the c rotary tabl ety
e AddgistUSI ng a suitable ni0 089 ‘Eﬁ%hi ne eq d wi tﬁml)gm S et een
Ut é@anﬂdaecg&nl\g' )inand the remai nder amount of em No. 4 Mrrispofcrlgen :
Conpr ess_ E¥AE9 afkovegerm(athehtpgmegﬁno Neropdr comainariand fdgrenquol "Y?Hit ?a%ke up e
rotary ;ggm??gpa'fﬁa@gﬁ; 2 b hdiion 1 viakel Eaéi i wasgeanfullvilshe e g d" S, St
focen gt . e tablets may be coated usin i
p %E‘r es.” Exanple 5 Topical For rruéx%}“ip@q 30 Item No. gI ?\tg?gg?(regt coating

my/ g BFug

Al cohol Oral Liquid 25 35 2 Et hyl

Cel | ul ose ttem No. Ingredient  _ 400 - mgmi 3 Hydr oxypr opyl

d yco), 400 | > | 4 Pol vet h .
> 560 Mx Item Nggg 1, 2, and 4 inya ylene }

suitable m ' '
mxer. Stin vid¥yeously and charge Item No. 3. Maintain stirring

until uniformty is_achigy m aBo
e Example 6 4 i
(I') Part A (Powder Bor rru%ée[eggﬁ) | t em No. an gldi en}[/vder for Reconstitution

my/g 50 1 Dr ug '
3 Flavor .
g' o o 3 Col or ant 4673 2 Flavour(s)
reservative 4 Colorant . q.8. g.s. 4
CI\]/IIS' 60 6 Saccharin . .pie Oil g-s. 5 Bu;gqeg ng Agents -
. 2, 3, 4"#6d"5 thoroughly, Charge Item No. 6 and m'i-gntgi I65

uni foPfity i i

g of abovg :‘zrﬁﬁlhl ?vgd. 9 65 0 080,162 Part B 4(dmconstitution) Ch
to.make up 100 mi a ghangdelr into a p?-?)per cont ai ner and add enozj h ar?e >
t easpoonf ulChargs 90f% qf em Ne, ﬁetjed %Ega%itébi&pﬁédért drarye tiém Nos- &2, 33044 ﬁnqugw\é(?]_er

Li qui ff’l?%t‘f\ﬁ?ﬁi‘ﬂg‘g’?gﬂfeﬁﬁt ddsbrvell itéeh R6jBI val ent to 125ng. Exanple 7 Oral

25.0 2 Sweet ener ' my/m 10 1 Dr
8 u
Fl avor _ _ Example g.s. 15 9 3
g.s. Suppository q.s. .4 Col or ant : _
30 item No. Ingredient parts by weight
1 Drug 125.0
| 35 2 Witepsol H—15 1868

Melt item No. 2 and blend item No. 1 until uniform. Pour into mold and congeal in refrigerator. Remove

suppository from mold.

- Example 9

Sodium (58,63,8R)-6-(1-hydroxyethyl)-Z-(Z'-ﬂuoroethyithio)penem-3-carboxylate

A. To a solution of (3$.4R,5R)-3-(1-2’,2‘,2'trich_loroethoxycarbonyloxyethyl)-4~(2"-f|uoroethylthio)-car—

. bonothioylthio)-azetidin-2-one (0.654 g) in 6 mi. methylenechloride cooled to 10°C; add with stirring, 06g

- °  4g calcium carbonate followed by 0.263 g (1.2 equiv.) allyloxyoxallylchloride. Then add dropwise a solution of

Yot diisopropylethylamine (0.32 ml., 1.2 equiv.) in 1 ml. methylene chioride over 5 minutes maintaining the

: temperature in the range 10°C. )

When, after 15 minutes, thin layer chromatography indicates no starting compound (the temperature

being 15°C) transfer the. mixture to a separating funnel using sthanol-free chioroform. Wash the resulting

mixture twice with ice/water, filter to remove excess calcium carbonate, dry over anhydrous sodium sulfate

and ‘transfer to a 100 mi. 3-neck flask. Adjust the volume of the solution to approximately 50 ml. with

chloroform and reflux while adding a solution of triethylphosphite (0.6 ml., 2 equiv.) in 20 ml. chloroform

over 3 hours. Reflux the mixiure for an additional 18 hours, evaporate and chromatograph on 14 g silica
to obtain a residue (420 mg)

gel, eluting with 25 per cent ether-hexane. Combine and evaporate like eluates

comprising allvl(5R.6$,8R)-6-(1-trichloroethoxycarbonyloxyethyl)—2-(2'-ﬂuoroethylthio)-z-penem-3-carb-

oxylate (58% yield). Purify by crystallisation from an ether-hexane mixture to obtain the aforesaid aliyl

ester in crystalline form in a yield of 330 mg (46% theoretical). a -
B. Treat the product from step A according to the procedures set forth in step F and then step G of

Example 1 to obtain the title compound. .

50 In like manner, starting from the appropriate intermediates the following compounds can be preparéd:
sodium or potassium (5R,6$,8R)-2-(3'—fluoropropylthio)-e-(1-hydroxyethyl)penem-s-carboxylate:
sodium or potassium (5R,6$',8R)-2-(2'-ﬂuoroprOpyIthio)-S-H-hydroxyethyl)penem-3-carboxylate:
sodium or potassium (5R,65,8R)-2-{1 '-fluoromethylethylthio)-e-ﬂ-hydroxyethyl)penem-3-carboxylate:
sodium or potassium (5R,6$,8R)-2-(1'-fluoromethylpropylthio)-s-u -hydroxyethyl)penem-3-carboxy-

&5 late;
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Item No.5 needed into a suitable container.

crarge 90% of Charge Item Nos. ~
1,2,3 and 4 and nmix well. 25 Bring to the final vol by the reserved Item
No. 5. Exanple 8 Suppository 30 Item@ ngr edi ent

parts by weight 1 Dr ug 125.0 35

2 Wtepsol H 15 Item No. 2 and blend Item

No. 1 until uniform Pour into nold and congeal I n refrigerator. Renove
suppository fr om sedie, °r4l®>t4§'xlamp(5&688mm mmréﬁahﬂﬁpﬂﬂ!)mss-ﬂ ]}ydnyxi/bmxlzmbémy-k Yarloxy-

(2'-fl wgroet hy af} enei}% ca A ;ﬂTO a sol egwl)lpqnﬁraptg
(3S, 4R 5R) - 3- ( drclen :ii %2
hi 0) - car - bOBIOfdﬂb\:iﬁﬁ m@ O'c&ibgsl o esters, can be W’d by
nmet-hyl enechl oride cooled to 10[err], add v'\:nth s drrlng, 0 6 45 caIC| um

caribonat e f ol | owadplay3-pfiax d}am@&zao 546 %@bﬁm gl i%g & uf Pz
X la

add’ dr opwi Se anfAl PéraMiB-cafbosyidts sy MM u3,3.z 10! -pe
1 . et hyl pnetraiytioturaic Ady &5 eQuivaiantst & <2, znarmuoaaemyngﬂaolmndmmemmmé mFaSt)zC}hLeF,)
rarjge 10[ err] . Thaheags 1 egpivalent afpotgssium @@onqthqnmowwéarmeq'thm' reang prdrfqratvess at

no startl ng co._ﬁgt jplo g g% ;ﬁfa' d flisin, w: H’ﬁ%f’é’?" i°H’§°'hP5<R"Bsf‘E
separ at i ng funﬂ ‘?um 5a%é“me‘ o4 .',?n'iﬁﬁam n‘,’é’t‘%&mﬁa:’% . Zéf;ﬁecta
moxture tw gg ﬁbkttcl‘bploﬂwﬂﬂn%fyeﬁl.s dobl flrger 4rfd camm/secoaaereﬁmm Criy$tals. craahma btfer liquor
dry: over anhydrnomslltscgdi aglwmmdidtiag evith 98P trweghyishe chigrigie/&% le@i(y! adetate3Collectliké fractitins and
Adjjust the vo . '?5 "‘E&@)"eﬁe‘bp VPGP‘?'GWMFWMWT%?“‘B@R@ BRIG-¢ fydrewvetrg-oi2n? .2
and reflux V\/nltf ol %SI': gi %‘ﬁygﬁ:f oH s%pWIanszQﬁJl QrQorﬁie ergsuﬁaﬁ ilg
ing

in R0 nl. chjojaa agﬁrm.gmex,s Hienyl f.; HitY, thehea SquiChiBRtE o Ok pana.ﬁ f&rma{é
hour s, evapor atos: aodes pyridineetiowe aqahnoamﬂdregdmnlsamalgauhonseiaotrmrrga\satnhtea olptidn of

cenp=et her - hexitipbenylCohdsphine patiatiivay-a{Q) iramethyigne chieridgcRunghet reactiont fal %hoawrbe wihighyime it
( 42 p n.g) 55 ¢ dw ash the reactlon mixture with a 2% aqueous solution of phosphonc acid

al 11 (5R 65,5Ry *"ﬁifmm" L P e o5 PAPSEE 5 P
i 0) 1 2- penem 3- cag |sgaw£hatf.ee£ Q(csyru 5d3urxtu &/of rawdydsﬁra{ ridSwater,Q8d | bQUMaRAt of
et her - hexane momuwbe:attbonanéﬁlauma 5069 nziktone obtairahydrofurdn apdwvater and lyophijtizé @l divietER,6S,8R)-
for n in avyi el‘ij“ YdeS'e“‘ ?'ﬂé’m@éﬂ“ﬁ'e)l "G"B3'°3TP%'P‘°I he roduct f rom st e%
A atcor di ng ;:4% é&%é%%--‘f?":& it %ggg T
Exagpl.e 1 tO Obt Qb(ﬂ propy||tho)J61( ﬁVI)pen%

t he{appropri ate sadi@h aﬁﬂtaaéinﬁs(skhe,sﬁ)aui *@N0broGheth SR (1Q'Qﬂrobﬂtﬂ§]nm&h€darboxylate
sodjum or potass iSggiym or potassium (6R,6S,8R)-2-(1'-fluoromethylpropylthio)-6-(1-hydroxyethyl)penem-3-

(SRy6S. 8R) - & gz;jt"'.mw& B bR 89 2 {2 A S RN N RE R S5 SRRk £ ©

sodijum or p

(5R{6S, 8R) - 2- (2 s M%omaaumin 83)8RF2-LlfubisethAnios s-NitlyliRRARTHstneRBLRENMtyRteS
sodifum or pot aswell B3 the corresponding free acids and phthalidyl and pivaloyloxy methyl esters.

A rmlngsgqq -Hi | 1 indicated minimum inhibitory
(5R 63, 8R) 2 ( - f'"féggf’ q Wé o ﬁpbfﬂ?'oxm of th Yg foll lngq.%gctena of the strain collection of
SRR

pengm 3- carb‘bé} y &fg

(5R}6S, 8R) 2-( R C° raf l"nm 1’6 - (1- hydr oxyet hyl ) penem 3- car boxy-
65 Late; 0 080 162 SOdI um or pot assi um

(5R[®S, 8R) 2 (2" -fluoronethyl propylthio)-6-(1-hydroxyet hyl )penemS car boxy-
| at ¢; sodi uffi or potassium
(5R|16S,8R)-2-(2'2'2'-trifluoroethylthio)-6-(1-hydroxyethyl)penem 3-car boxyl
ate;| and the corresponding free acids and phthalidyl and pival oyl oxy nethyl
estars, can be obtained by 5 followi ng the procedures nmentioned in the |ast -
part. of Exaffple 1. Exanple 10




A7"Di'ssol ve appr oxi mat eI”y 250 ng of an e-qui l'ibriumm xture of allyl

(5R, 6S, 8R) - 6- (1- hydr oxyet hyl )-2- thi one penam 3-carboxyl ate and allyl

! (5R, 6S, 8R) - 6-{1- hydr oxyet hyl ) -2-t hi ol - penem 3-car@l ate in 3 m. 10
S

tetrahydrofuran. Add 1.5 equival en0s080 162

2,2, 2- tr|fIuoroethyl-trlfluororretha %fonate ( RCH2CF3) . Then add 1
-equi val ent of pot assi um carbonate in powder formto the reaction m xture
and stir for 2 o(%rs at rogmt Rperatuﬁ)e. FiTTer the|reaction xture and

then wash with 9881 uti gn of “phosphipri c Y8 n net hyMe chf ori de.
Evapor qt;e t he NEUATRERBER: MTOTT e SO utfom—and_obtarnra—sen—c¢ talline
resi due™ Dissolive this resijdue in a m 5096 ni xtufe of trich| oronethane
and petrol eum dt I729809@200] and @Bl ect | 15 14139 crop. of W% e crystal s.
Cool further an ct alsec cr opjf of SoeC! YSt al s reat{ t he not her
| i quor on a silfi (:-'g@d{'a col ym é(fbgtl ng l V\%@) met hyl eneo'c Pori de/ 5% et hyl
acetate. Coll edt 7rosss01f r actli orussowd evporamsn-he solvenb.2soo gijve a total
yield of 160 ng of pure allyl (5R 6S, 8)-6-gl-h dr oxyet hgl%y—gZ-(Z' , 2", 2" -
trifluoroethyl t|hi7d%0énem $- ca?r-QS'BQ(yI atle. ol ver t he¥#88 ng| of allyl
ester fromstep A 2 m | ene ghl or, glo the r ting solution
20 add appr oxi mat e(fy 0 ngy tﬁ@ganyl phsphldf%qothen 4 eqﬁlﬁd\/bgl ents of 1 m
pyri'di ni um f or rat7eodemat ai nil ng 116066 exceps pywvidiase. TP t hetaseactii on m xture
add in several Jportions, 250 ml. of a fpaturat ed soI ution_ of (trji phenyl)

phosphi ne pal | <1d|7§ﬂ§?°°10) in. ¥ ene ghi oFWEEBRuN {he FBRBtign for 3
~hours by which|tibgBeddy IS ¢ONR)LbF AEh t Bg1p@ACT i ON M xiddge With a 2%
r H
I
I

aqueous sol uti on of phosphoric ac d. tract t he phogphoric acijd sol ution
(pH 1). four timesoozpz2A et hy aciesmt e ahd evagsesiat e t o obe.800d 25 59 ng of

(5R5S, 8R) - 6- (1- droxyeth )-2-(2', 2" |2 or oet hyl
penem 3- car boxy {“ Di &0 ve the f&é‘gaé\ idinpb (#ﬂ%gof a 50: 50

m xture of tet abydgggaguran and g er , hdd BoggauosVval ent of 2sa@di UM
bi carbonate al $0o in a 50: 53 m xture. of

t et rahydrof urain and wat gr and
| yophi l'i ze to gi Ve4RBR 6S, 8R) -0.1250

79111505 ° 0.1250
6- ( 1- hydr oxyet fyt 2 -TﬁﬁT{OGt 0) pene ar boxyl ate. In
I'i ke manner, st Ff”oﬁﬁ&"frow the appr opr} ate%dstf’%?medl at ersTaf}ﬁ& |l owing
conpounds can be zgpeggear €d: | 30 g.2500 Sod| '

M OI301d9108SSi UM  0.2500
(5R, 6S, 8R) -2-(B' -fl uoropropyl thio)-6-(f-hydroxyethyl)penem 3-car boxyl at e;

Sodi um or pot assrl%ﬂﬁ’521 0.1250 80100203 1.0000

(5R, 6S, 8R) - 2- (7' opropyl t 6 ( &‘% t hyl ) penge - car boxyl at e;
Sodi um or pot absi u R, 6S 8R)°h'%§9 e Em et hyl :Hl%pﬂgﬁ (1

- hydr oxyet hyl ) pe car bhxyl : Sod 9 ]aaSSI Im

(5R, 6S, 8R)-2- (II' 9?P’!}(’?romet yl p?%(g)’yl t hi 3 ﬂydroxyet hyl ) pengm 3-

car boxyl ate; 3b -75041180di unm or opEedcassi u 76040112 0.1250

D) - 7 - 50)‘{dr oxyet tbyl gdoen m 3-
hydr 9gssdolY! ) PENnemgo8pgar boxyl ate; as

(5R, 6S, 8R)-2-(R'-fl uoronethyl pro | t hi
car boxyl ate; Spd7{#§28¢# pot hssi®d ﬁ&’

(SR, 6S, 8R) - 2- (¥~ hégda2et hy| t higQpsdb- (1-

wel s the cofresponding free acids apd phthalidyl fAnd pival oyl oxy nethyl
esters. Antibaft 8008edd5t est s 0.2 | er - Hi nt 80020894r at | pHON284 t h jconpound 1
i ndi cated m ni pu bitoyy oncenf r at [err /m eqwred to
i nhibit growth ?}OP%Q%foI | bw f?(}s acterfa ??qqisggst ra 0) éectl on of
Schering Cor pof abdoads1s 0 be| as ogsten in TabI7§o32mz46 5D 55;_1Q§b 65 0 080 162
TABLE 2. Organi m MC Organi sm MC
Aci net-obact er 79112613 0.5000 Hl col 791219980902 0.2500 0.125
79121101 1250( %29 4 000 75020706
0.5000 7708090} 7020820 Fkaadd 0BFR74-1]  ®B® | 0. 2500

80103101 0.5000 80102809 0.2500

76050403 "~ 0.2500 79100201 0.1250

76041201 0.2500 76082701 0.2500

77081846 0.2500 80090882 1.0000
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0954 2.0000 79101902 @2500 75091623

10000 . .80091808 1. 0000 77041312 1. 0000
79121109 - '0.1250 79062004 0. 2500 80091813
0. 2500 78120401 0. 5000 : 5@912503 0. 2500
80070723 0. 1250 3,249 .1 0. 5000 77080952
1. 0000 79043017 TABLE 2 Continger 2909 20000
80080408 @rhRm 76042108C 0OmakEM MIC 79111505
0. 1250 Gitrobacter 75082817 - 0. 12%0
. ; 7
7602200K . 3¥e 0250071 93qlog 80103112 0. 288979012521
0. 1250 8D rOGEe® 0.2500 1. 0000 79912543 0.25000. 1250
77081847 0. 2500 79121{126 0. 2500 Kl ebsi el | a
71041104 0. 8919893 0.2500750401]12 74120401 0. 128®077062904
041250 716G35k5603 o500 125(| 80080412 . 1260
78100504 0250080080445 0. 39829810 0'25°g0023801
0]1250 77080906 Enterobadger? 500 740,9,3,99;3na 0. 25p0
79040613 0..1250 750327 0.1250 7911P613
0./5000 7197304393 0:2504) o550 790250@@3#\ 1.0000. 2500
80020809 07219632 8010310%,5000 0. 010R909
02500 76050403 0. 2500 791%8’3’8‘1“ "°°°'S.. 1250
76041201 0 76052991 0125076082001 77081842 0. 2566003 7081846
0.{2500 80 1.000q 12 0 080 162| TABLE 2
(EOnti nued) Organi g mg%%é%g v ¢ 02500 8008319fanj sm | 1.0000 M C
73041106 0. 2503%60sA 0.2506301031/12 0.25% 7080949
02500 80103115 0. 2500 80 PE¥ERs Q&wg. 2500
74120401 073062830 7708090 9-2500 0. 5061303 0.500800200810
0. 2500 Ent er obact er Morganel | a 79101907
2500 7288983 5 01280 1 1o o 71508280 10009 5000
7#020408 | 176438105 7605290 5.2600 %gg,s 10008 7081842
0.i15000 77081832 0 2500 800 w2 1. 0000
77081804A 0. Z 1000030090459 77080932 0. 50200099062510
0.12500 g%‘ég 2500 0- 5000 79040605 0. 1250
75082809 1 0000 75043005 0. 2398epecs 0500077080933
1./0000 79070501 72012503 1. 0000 2.0000 7708A83% L,,ooog.oooo
801103104 0. 2500 80090864 . 0.5000 72012503
2.10000 881 57 10000 7. 000 72012507 1.0000
75043003 0.2500 ' 76120901 1.0000
78111402 0.5000 79040664 2.0000
77080959 0.5000 80091806 - | 1.0000
_ Prov. stuartii
\&/ 77061308 .0.2500 - Salmonella-Shigella
77081802 0.5000 74111801A J -0.5000
77080934 0.5000 0C2 NEWPT 0.1250
77062906 0.5000 76061713 0.1250
74050202 0.5000 00013313 0.2500
80032105 - : 0.5000 OGRGCUBA 0.2500
80080423 0.2500 77072001 0.2500
77061.304 1.0000 79112610 ' 0.2500
80081203A 01250 77072002 0.5000
72012501 4,0000 76061707 - 0.2500.
78022362 L-—— 0.2500 76061716 0.2500




79030901

0. 2500

79040664

1. 0000 77061306

Sal nonel | a- Shi gel | a 77081802

0.5000 77080934
77062906
0. 5000
OGRGCUBR
0. 2500 77061304
80081203A
4. 0000
76061716
M C
74080311
0.5000 75081106
80060602

72012507

1. 0000 75043003 ™

2. 0000
80081402

0. 2500 Providencia St aghyl q

0. 0625 77020404
.2500 000SG51 1
0. 2500 78071009
. 25QQ' 78053002
0. 1250 74052808
1. 0000
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1. 0000
- 76120901 ~1.0000 7811140 0. 5000
2. 0000 77080959 0. 5000 80091806
0.2500 o pgo Prov. stwartil
5690 TABLE 2 (continued) =2 J\,,:\ ART 7411188'1?250
°’6?"3TS'OO mic 7 oelﬂ%a“'s"‘ MIC1250 (74050202
770818800133113 1 0000 - 2500 32105 0. 5000
0. 2500 80p80423 0.%@8% 0.2800 27072001
77081828 1. /00000000 79781612610 | os000 |0. 2500
5 072002 0. 500072012501
75981%@061707 10000 . 2508959922362 01250 {0. 2500
80060602500 13  ¢5¢dd§80 1 TA%(E fpa( contjin O dganl sm 3
Organi §m § § Uﬁgao 10000
80099869500 770826008 76061900 - 0.2500 79103101
1. 00 77053109 0. 1250 ;
800935000 %90 00889454402 0.3500500 80090860
ProtecdB06 1701 *WP.2599m§g992501 0.9500 1. 0000
Proviedd90 Pr ot eusl 78101707
coccus 7700230403 Staphylococcus 2500 00000868
770020403~ 3500259807010 0. 2900 77020402
0]062550550828¢3 00000868 5000 PHEF1916
77020404 10625506 p
. 5000 0000021 76070107 0. 0625 n3ZRB0960
77020402 0 06285089043018 . 2500 00000836
1. 000SG511 5.
75082803 1. 0000 78100502 0./06296257051703
) 78011916 0.2500
78071009 5000
_ 00000211 0.0625
77080960 .2500
: 78053002 0.0625
79043018 .2500
. _ _ 00000835 0.1250
74052806 1.0000 .
78100502 0.0625
77051703 1.0000
79011101 0.1250
78031573 5000
00000226 0.1250
76090707 5000
- 72052308 0.1250
- 78120402 1.0000
. “ 76070106 0.1250
.79082802 1.0000 )
76070103 0.5000
78071017 .5000 ’
o 76070101 1.0000
72012521 1.8000
: 76070104 1.0000
78040601 1.0000
76100703 0.1260 |
72052304 4.0000 :
76070102 1.0000
78071014 1.0000 .
- 77040102 0.0625
79021510 .2500
80090204 0.1250
77072606 1.0000
77041308 0.0625
72052302 2.0000
76070110 1.0000
‘80011006 .1250 .
78041902 >64.0000 i
80090894 2.0000
77081817 >64.0000
75100802 5000 -

g enanand & e TR SRR —



0. 5000 78071017
1. 000 76070104
0. 1250 72052304

' 0.1250 78031573

. 5000 72052308

. 5000 00000226

0. 1250 78174040%
0. 1250 . 79082802 1. 0000 03
. 5000 7607010: 080 162 1. 0088-72012521

1. 0000 78040601
4. 0000 7607ARCE22

1. 0000 76100703
1. 0000 78071014

{continued)

1. 0000 77040102 OrganismU: 0625 FR®21510 Organism2500 [8009@204
0.1250 77072606 009077041308 0. 067 7% 302
2.000Q ;76070110 77072603 1. 0000 806@d1006 78060814 1550 (78641902
>64. 0000 80090894 2. 0000 7708181 78121401 >64.{00985065100B802
. 5000 14 0 080 |- 1893MIBLE 2| (coPt®nued) [|Or gani sm M C
Or gani sm e 70726033 0000 I 1. ovomso1a 0.125078060814
2. 0000 79013132 . 5000 7%%&0]8691 0. 2p00
77972718 280060865 .1250 79130501 0. _?.5??8 800P0865
. 1250 80090886 000 gdaddagB801 02500 1.0000
8090887 075398 8002080409000 4. 0000 80000888
0.2500 80090880 80020808 2- 0000 4.0000 8899098530 02500 (. 1p50
80091805 2.0000 0002762640000830 04 Q98keSeT rpti @
St fept ococcus 770$09§0090880 2.02800 0969/[72
16./,000 79121123 . 5000 00027626 >64.000 8. 0P00
75082819 Fasioc1o8 20000 500303058 40000
- Streptococcus
Serratia _
| 77080972 2500 I 096372 16.000
i 79121123 5000 z 8.0000
75082819 4.0000 800303058 4.0000
80103103 2500 791018038 16.0000
75012721 1.0000 79112608 8.0000
74041505 1.0000 ?5?:;5223 16.0000
79030102 1.0000 WOOD 8.0000
79030606 . 5000 ' 78091823A 16.0000
75082815 1.0000 780918134 16.0000
79121114 4.0000 78040654 16.0000
77080814 | - 4.0000 780918220 16.0000
\, 77072705 11.0000 ATCC29212
76062203‘. -+ 1.0000 Stre;otocbccus
75032101 8.0000 80060504 0.0625
. 75041604 4.0000 Sanders4 0.2500
75042111 4.0000 48378 0.1250
76081805 2.0000 Viridans
74121201 1.0000 Sanders 2 0.0313
79100302 1.0000 oL 3848 ' 0.1250
79082202 1.0000 918—78 0.1250
72012524 1.0000 106378 0.0625 -
79060504 -5000 516—78 0.1250




2500

79101803B

16. 0000 75

012721

1. 0000 . 79112608 - 8. 0000 7404 1. 0000
Group D 79112502B 16. 0000 79030102 . 0000
WOOD 8. 0000 79030600 080 162 . 5000 78091823A
16.0000 75082815 1. 0000 78091813A 16. 0000
79121114 4. 0000 78040654A . 16. 0000 77080914
4. 0000 . 78091822D 16.0000 77072705 1. 0000
ATCC29212 760622003 Organism 1. 0000mIC Orgafiismept o¢occuMiC75032101
8. 0000 ‘=t 80060504 U625 75041604 271000
Sander s- 4 76p938990 75042 20000 4SteQ0Eccus 488-78
0. 1250 76081805 2.0d00, .. " Viridans 7412 |
1.0000 Sanders 2| 79932305 4 41399%) 00302 & ol 1. 0000 06635
BL3848 760804280 790822800 1¢ OfHabker <0.0313 918-78
0. 1250 72012524 1. 0900 1063- 78 0. 0625
79060504 s¥p03 8.0000 516+ 78 G Parsons 0046250 15 0
080 162 Organis MiC [ Sm MC
76091606 T 7983 20000 ot flept deoctuE 760B23HE%°
4. 0000 800Z2dviar c 8.0000 0. 4625 N868p424 <0.0313 2. D000
C Thacker <0. 0313 75042113 8. 0000 G Parsons
0.0625 77012512 | 74011803 5 go(fo 80000 A Haggrer | <0088 o 11250
80022917 9 o000 A IGFg 8 <0. QL3 740111803
8. 0000 A Har per <0. 4313 80099809 16. DOOO
B Lang 8@bedg330 800903300 8. H0Bfuzzlia 00625 B |
Petruzzlia 0. 0625 80103122 1. 0000 01258 G D
0.1250 Proteus njir&M0F128 730315534000 1.%0%0°78091/110% 2. 0000
79071204 a0 § 0422 T. 0000 79030017
0.5000 76072701 | - 20000 77080944 4.0000 78031301
2.0000 79050223 | 78031588 (. 50()0 109@12514 4.0000 79013103
4. 0000 78091110 2.0000

79071204 - 1.0000

78080422 1.0000

79030912 0.5000

76072701 2.0000

7708Q9M 4.0000

78031301 2.0000

) 78050223 0.5000
: \\"; 72012514 - 4.0000 “

79013103 4.0000

79013130 4.0000

79050218 1.0000 HH

00012453 1.0000

72012515 0.5000 o

78022349 _' 2.0000

16




W0T3150 " 4.0000 79050218 - 1. 0000 00012453
#0000 72012515 . 0. 5000 78022349 2.0000 16 080 162

0

‘P ains_for the Contracting States: BE CH DE FR GB IT Nﬂmmﬂ l“ﬂ“‘ﬁmnl

@ the formula 5

4 ereochenmistry 5R, 6S, 8R or 5R, 6R, 8S, |ﬂ MDCIIG& re nts' a 1 dor Oal k

“-, oup havi ng 20“;"9.54}”%&_139@“@3 satg &l g branched chai n, vmth 1
rbon atom

tp 3 fluorine atons on a S|ng e ca I'S separ at ed fromthe 2-S
afom by at | east 1.00@npaudaat tri@tfafiulaand R i S hydr ogen a pharmaceutically

agcept apJ e cation, or netabolisable est er group. 15 2. Sodi um or
pot assi im ¢
(5R 6S, 8R) - 6- (1- hydroxyet hyl ) - 2-H,g' = Ith| o) penem3 car boxyl ate i
3." Sodi um or potassium
(5R 6S, 8R) - 6- ( 1- hydr oxyet hyl ) - 2- (3’ \"I A&th 0) - penem 3- car boxyl ate.

4.: Phthalid¥l or pival oyl oxynethyl
(5R 6S, 8R) - 6- (f@v'hg/tﬂﬁetﬂ neechiamistry 5R.SBR-or BR6R. 8 infwhidhiA rs;ureﬂetserfme’oaIM!;rbm(bdvm@tM

5. iPht hal i dv| ©&% nched chain, wath 1to 3 fluorine atoms on a single carbon atom wh'ch is
(58 05 79 b AR e e 3o

carboxyl at es 6. 2. Sodium or potassium (5R,6S, 8R)-6-(1-hydroxyethyl)-2-{2' -fluoroethylthio)-penem-3-carboxylate.
(5R, 68 8R) 6- ( 1- BnSddiom\oe pétydsiumABR,65,8R)-b-lichyd@icyestiyl) 21D Augre-popyithicd-perlaovdydatboxylate.
aci d. : 4. Phthalidyl or plvaloyloxymethv[ {5R,6S,8R)-6-(1-hydroxyethyl)-2-{2'-fluoroethylthio)-penem-3-

(5R, 6S 8R) - 6- (1P t hyl. - f i ol - penem 3- car hoxy "
aciid. 8. Aghag Wﬁn a|¥ %(yz or pn)alo Iog\tmethﬁt gﬁ’ﬁ%raﬁggﬂgy%ﬁxygﬁylyggs P’} ro- %rp?{/?tglo)/pengm 3
ef flective amunts@naaapsrpmvmdxya{hylamw mnﬁoe&fynﬁ.hee;emnes-eﬁbdmucehm ms toget her
Wi t‘h -a ‘non-t oxi c7. msraabﬁauthvdra*vlet]wlabtﬁemm#repmaqoIr-weeem-3@&boxvhc &id. An or al

doswa:ge formcao hrorpagiyosce 'am é'I‘F q‘ﬂi'é" M arpgun fé&?ﬁﬂ?ﬂ?@fé'ﬁ‘/
anyCne' o ol B IR
carrier. 10. A;amsolqessn aesm. yacce&m@ formi

defined in C ai molA pobes acmepnoamionﬁabhﬂﬁouhhﬁfarmnpoasmdfnes i as cberadagrized in that
progcess choserﬁhefqom'mdesﬂfenar%i\)avng’fomsc(’#S@Mf?lh@‘GﬂP'Mw@t|on of conpaounds, of
forjmJI al i JP ou: ‘“\‘:s"‘”'figﬂ‘fp‘r g&eam# pf formyla f inyWhich § is, mepofiug fioridating a
havi ng the Tor AUP R 'H:Ff@

Il 85 [err] in which the stereoche try is 5R 6S, 8R or 5R, 6R, 8S, in which
Z is an alkyl group having 2 to 4 £agh tons, straight chain or "
br anched chgin, substituted by arf at dm o r oy % rzepl aceabl e by fluorine
under the condi tions of the reactionH m or group Lg bei ng separated
fromthe 2-S atom by at | east 2 carbon~atons, X PQ a car boxy protectlng

gr oyp, and t he h %ey rou t g! Ehfﬁ,%f ls pen n|1 8t eﬁo ﬁcarbon
requi red; eiya u f‘ g|[o§|;a r é‘:’n uofind under
whi ch t he st er®e moﬁaafyhe! rs r g sexarhﬁa &#85m skoa \4Cleast 2
and- t he hydr oxeartgnatomsaX lspa:anbbxmot&:tloé giohs apdatlne mydrmycqn:tupcanmle lpysitimd@t of teaelnem is
with a corrpounltfmeﬂeﬂt'ﬁ@mﬂ'wﬂrrul a
_ . alkylating a compound having the formula
\- 45 _
S | oH o|i|
G S
|
H

|
- ._.. HC -
TR T
® s T COOX

, coox
3 . hia B b

55 in which the stereochemistry is 5R,6S,8R or 5R,6R,8S, X is as defined above, and the hydroxy group at
position 8 of the penem is optionally protected, with a compound of the formula

i ' G—Y | ._ . v

60 inwhich G is an alkyl group'having 2 to 4 carbon atoms, straight chain or branched chain, substituted by 1
to 3 fluorine atoms on the same carbon atom which is separated from the atom or group Y by at least one
carbon atom, and Y is an atom or group leaving under the conditions of the reaction;




GY IV 60 in which Gis an a¥
group having 2 to 4 carbon atons, strai ght chain or branched chain, '
substituted by 1 to 3 fluorine atoms on the sane on atom which is
separated fromthe atomor group g lpggtigzeast o rbon mum,wrlmmmﬂm
at om or group | eavi ng under the conditions of the actio r
162 C. React Regsting weampousttefshe foe!s ornula OH 10 in which tHe ©

stereochem stry is 3S,4R 5R, or 3R 4R 5S, A is a fluoroal kyl group,

strai ght :or branched. chain, wit®l1 to 3 fluorine atons on the same carbon
at om whr*ch i s separated frogt dhes adj ac P‘\Eu»i-sp‘hﬁr atom by at |east one
|

carbon atom X is as defined3in parf aboge and if necessary or desined
the 5 position hydroxy 15 groupij ees®: with a trival ent

or ganophosphor us corrpound fol | oned by tr!eat ment of the reaction product
frompsocess A, B, or C if necessary or @9%ired, so as to renpve any

protecti re A3 aQudrbs Gl ra ranched chain
o e e Wi S AL € A B Bl 1

Cont r act iafigasbbridicarbordtorh; XAa#HeﬂﬁéﬂStSpdchKabb'v’HEhnp rfaehdssbwnd@frecahmmunﬁi,drbatyl ng

t he fog mﬂrwpzsprotected OH 30 __
[err] i aggivalent o E?Q '5;:9?1“8‘%*“ kyl %r okl,‘zb ém ht chajn or branched
chai n, (E Vi ﬁz) 'gg jugsé ?5 éPp Ag:a;at l§e saltor
separ at eGnetdbafBbiD by at car bor; at ons, ro )

pharmggeutical ly accept abI e cati on or rret aboI | sabl e ester group, and the
st er eochdinins foy/the SoBracthm BMeoAT 35 5R, 6R, 8S, characterized in that the:
conmpound |s re ss._chosen fro ol lowing: A (for
priaduci ng a @d’ngouna"pt("?""p&”'tg‘a“‘“ﬁ“ ha'hngAf sor%%ofl uor oal kyl ),
fluoriygdating a conpound havi ng?,t,he formula OH [err] 45 in which the

b

stereochemstry I s as defined r formga , inwhich Zis an al kyl group
having 2 to 4 carbon at ons Ha€tr r_Rranched chain, substituted
by group Lg replaceable by fluokin Ltg e conditions of the reaction,

said gy oup Lg being separated fr t o@;hom by at |east 2 carbon atons,

X is a carboxy protecting group, and the hydroxy group at position 8 of the
penem i S ipwRILEA teprdsénts arfiaposlkye grouf straighit yabit dr hgnched itholt tha\ﬂwr eaﬂq@spm rrul a
50 [err] s&@lercarbvmmm Vthlipe '%-tee#rete@fte'mﬂﬁ ?tsm au'erst é‘t‘!b‘f'b?m"F &%’% &

as defin
penem®f s(gg'éﬁﬁ % ,& géﬁ f.‘}"r?ﬁ,"" aiim ﬂué}lh kjlpﬂ amg-ia‘éompound

| V 65 havmg the formula
OH .
'.

o - . H.sc-?—_“—[ §-z 1
; N H ] _N Va
- _ 0% COOX '

"\/ 45 in which the stereochemistry is as defined for formuta |, in which Z is an alkyl group havmg 2 to 4 carbon )
g atoms, straight chain or branched chain, substituted by group Lg replaceable by fluorine under the ]
"~ conditions of the reaction, said group Lg being separated from the 2—S atom by at least 2 carbon atoms, X ' .
" is a carboxy protecting group, and the hydroxy group at position 8 of the penem is protected if requ:red
B. alkylating a compound having the formula

50
| | | _ s HaC — cl; S
55 : _Hsc"f_" SH—-s-b l—_l l s
_— ]
W LN Z H J—N
: Z o COOoX
. o7 . COOX
60
in which the stereochemistry is as defined for formula 1, X is as defined in part A above, and the hydroxy
group at posrtlon 8 of the penem is optionally protected, with a compound of the formula
G—Y . \Y
65
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= ”’L 'S 0 080 162 in which Gis an al kyl oup_havi ng Z 10 4 carbon
‘

- organophosphorus conpound; follo by treat

at strai ght chain or branched chain, subst d by
at m; on the sanme carbon atomwhich is separat omt “‘“ mﬂ‘l{m mlggll
Ieiast one carbon atom and Y is a group | eavi ng lunder " t € con Im0Ns Ok t he
repction, C. Reacting a compound of the Qcﬁﬂﬂll'laﬁz}l 10 COOX i n which the

stiereochem str S uor oal k
straight or br gvﬂtﬁcrﬁ@'s‘%ﬁagﬁgtﬁg& ot ﬁkb‘?ﬁaf Fﬁé&ﬁﬁﬁ? %&ﬁ %ﬁhea@ "'g one.ca ?:w
car bon at om whiatim, asd Ysepmrmipedwﬁg omet SHijtRREL S theSrd ¥ QLT eHEcarton
one carbon gtom Rﬁesﬁ'a%aekefmomﬂofltlwfpmda A above and if necessary or
desired the 5 position hydroxy groupars protected; with a trival ent

s]% o i Re reaction product
ired§”so as to renove any

fromprocess A, B, or C, if necessttyj
protecting groups, and isolation ther#of éo 20 acid, or _ v
pharmaceutical Iy acceptable salt or metabolisaple ester. 2. A process _
according to daim1, in which the fluori datlarooxs effected by reacting a
conpound of for rrul 11 in whi crr; L Rs hydr ox

di et hyl am ”Osuwm gjijuﬁqﬁntﬁ the sﬁ ﬁg& mg i sep é‘\gfou %% gffuaraton?bv
neutral pH. manbovggn fne on hydroxy
pot assi um (5R 6r8u|88)pr<ﬁec(eii hydroxyet hyl )

(2'-fluoroet hyMﬂh#W al msmh@ahdy@oyina@tmd:fgllqmeddmdnenﬂofm rgxctiangs@iuct from process
according to éld}ecezsar\r &rqﬂﬂqee%r:g mranﬁp‘gé Iq%?ﬁomgmups, and isolation thereof as a free
e

(5R 63, BR) - & (YRR Sich By L o
i's produced. 5f0rrﬁu|9"|(]f5mha@cigr Hrogy Whh ﬁivmnanogﬂfu |flddﬁd¥d?H oﬂ-%fﬁ lléj ivefll at
pi val oyl oxynet #gokox(rﬂiélﬁn&u&ﬂ)pHB (1-

hydroxyet hyl ) - 2A P'PFQ&E)?"G@!F IOtQ*ﬁ"o)1 opd nemraweem'bekmtwlem (58, Gﬁﬁbbﬁ:ueddro@ethvl) -2-
6. A proces¥ a Ithi 'p@' fﬁ‘% oxylats is g fich phthal |

| | 5]% sgg l f 2 f é -0~ I‘ 4 ‘2‘

hydr oxyet hyl ) - 2- (63A-pkdces dacqpdididl didin0) orp:ememmah 6&hhfa¥|ydra,mlov|8xya{eﬂ6}umds 8R}-6-(1-
A process accoh\dr tiwd)-2€02° dhqmithyjthlozpenlem-&vhlbo*vlate is produced
(5R, 6S, 8R) -% ( '"92!:0( M 8fof- cb'et"h 'I‘PM‘ @weﬁw'sxvmmbﬁﬁ £$.8R)-6-(1-

al
thy 22~ - v r t
acid is produc &?3%5 % 3;, é; r g&x%tl’({ﬂ-qu fluoroethyithio)-
ns e

(5R, 6S, 8R) - 6- (aenbm rcsasu uoro pr Opy
penem 3- car boxyl i8cA proceds ac&ormh@dmm 0£2, inAvHdhQSReEBBRY- mn rﬂmmﬂwmg-mﬂuoro propyithio)-

phar naceut isgal P%‘ GS’PPXVtmaqm?eﬂqd r| ses m xing a corrpound of forrrul a |
as defined in asd n Tglg or as name :taq\y%::m%ﬁ h:ﬁm érmace m mgc;ur:gb?ef
phar maceut i cal y,,e carrierar extrprent.. T EEL TR LBIAHE

to daim9, in who.ah prb soemiegtdmams s.wa.due:ampaam |E>b&ﬂﬁa%6%lﬁ bRadnadalithl oral
40 dosage g ordnsadedorennt msprfiche ffir die Vertragsstaaten: BE CH DE FR GB.

IT UNL SE 45 1. Verbindung der Fornel CH6 0 O COOR m t
der Stereoche g&s@{g’ﬁ ne geradkettige
oder verzwei gtrtﬁ%"?as%ﬁhgﬁéﬁ yegruppe mS?ESnBPEAEH%Wﬁe%t of fatomen und mt
1 bis 3 Fl ygr at oneverkimdueg ne@rfommenzi gen Kohl enst of fat om das von dem 2-S- At om
durch mi ndest ens ei n Kohl enst of f at o etrennt ist, darstellt, und R
Wasserstoff, ein pharnmazeutisch anng‘}fﬁbares P§at|on oder eine
met abol i si erbare Est er gr.uppe bedelyCe{c—Z-—PFT um oder [
Kal um (SR, £ 8R) - 6- ( 1- hydr oxyet hyl) '? (R - $ yft hi o) - penem 3- car boxyl

3. Natrflum oder oZ N
KaI ium (5R, 6S, 8R) - 6- (1- hydr oxyet hyl ) - 2 (3" -1l uoPOB?opylthl 0) - penem 3= car box
yl at'. 60 4. Phthal i dyl - oderB A pi ver

w

P VaJ oyl Oxymtﬂ}arau&llgl%;?eglmut :l,)?s:ﬁ §§K (9? ?Qr#eqnn ytllr:l r?\fthq'zbw% uorgtj mggﬁ‘?gg emsé‘ﬁz?gﬁ

- 3- t Kohlenstoffatom, das von dem 2-S-Atom durch mindestens ein Kohlenstoffatom getrennt ist, darstelit, und
3 R Wasserstoff, ein pharmazeutisch annehmbares Kation oder eine metabolisierbare Estergruppe bedeutet.
: 2. Natrium- oder Kalium-(5R,6S,8R}-6-(1-hydroxyethyl)-2-(2’-fluorethylthio)-penem-3-carboxylat.
3. Natrium- oder Kalium-(5R,6S,8R)-6-(1-hydroxyethyl)-2-(3'-fluor-propylthio}-penem-3-carboxylat.

60 4. Phthalidyl- oder Pivaloyloxymethyl-{(5R,6S 8R)-6-(1-hydroxyethvl)-2-(2’-ﬂuorethylthio)-penem-3-
carboxylat.
5. Phthalidyl- oder Pivaloyloxymethyl-{5R,6S,8R)- 6 {1-hydroxyethyl)-2-(3'-fluor-propylthio}-penem-3-
carboxylat.
6. (5R,6S,8R)-6-(1-Hydroxyethyl)-2-(2-fluorethylthio)-penem-3-karbonséaure.

65 7. (5R,6S,8R)-(1-Hydroxyethyl)-2-(3'-fluor-propyithio)-penem-3-karbonsaure.
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carboxyl at . "5.-.:“P.hf.hal_ |dy| oder”' o | —
o L B 0 o -f"ﬂlﬂlﬂﬂlﬂiﬂﬂtﬂlﬂmm

- Hydr oxyet hyl ) -2-(2' -fl uoret hyIthld))d 3 kar bonsaur e.
(5R, 6S,8R)- (1 - Hydroxyethyl)-2-(3 -uor-propylth| 0) - penem3 kar bonsaure 109
C L R 8SPhaimaBtisde2ZuBamriinastrung @u éise hetinderainvdiksdten Megaeiser Merindung
anti bakt each einemyger kerhergehevenfinspriiche runvernbnnrrmnhgxlmm plermazgutiseh annehmbaren

R L e e

ant i bakt er 118! Verfahrek ﬁﬂrm&tmeev&ﬁhdw@ rdek moAHSEruéh 1 a@ebabemeaermrﬁm dad\sgy uche
1 bis 7 uakwnemmm fefadierderindung Chchaaineetiavs aiere folgkndeg dferfahitéh auwutenelnrfmmn

Her st el | bavgpsteltyérd: Ver bi ndung der in _Anspruch 1 a eb

dadur ch gelfe i etaling von YaBidinges o6 SHARAL 1 G0 AdT HARP L AP B G
Ver f afit en ausgevvg'f? en Werfahren hergestellt wird: A (zur Herstellung von
Ver bi ndungen der Formel 1, in \ﬂbltcher A fM Monof |l uoral kyl steht)
Fluorierung |10 einer Verbi ng d Fors8gl OH H3C ? mit der Stereocheme
5R, 6S, 8R oder 5R, 6R, 8S, in \/\%l cher Sad!kl etti ge oder verzweiglle

Al kyl g’fruppe mt 2 bis 4 Kohl ensﬁof at.-oheyf bedeutet, die durch sin Atom oder
sine Gruppe Lg substituiert ist, das bzw. ~200X die unter den

Reakt i onshegh 8RHaeHMiFHR68/RR Ehé.l@ﬁ RBS tm&%nzzakdkmbeaer UrswelftOAkyigHGgpedi €
G uppe LgnivDbis o RoRIchsioffAbAN Ebdsdt, did duBthSsirestsm dddi@ink GRpbOL] aibaitmerel dae BAL.

i st, 20 f Mie mmden:aeam«ywmu n d Fleqr@hstauach!badsteWH;sMMgn diej Grutedg| ung
8 des PerYéFrbd Softam durcs J@“ﬁ?ﬁ 'e" 'sﬁ?w pine LR YRehHegruppe
Vey bi ndurff k#"b ;’;,%% :,’" de "r"”éf%’?% sihsnfalis 4 oder

5R, 6R,_:88, |n we |ge 3eutung hat und die Hydroxygruppe I n
Stellzng 8 des Penerrsog’gegebenenf alls gesc | st mt einer Verbindung
der Fornmel GY IV 40 in welcher G
si ne ger adkettlge“‘aﬁe'rc i g rk%'b P‘ pe m =$ 4 Kohl enst of f at onen
ist, die durch 1 bis 3-| FI t ense gnst of f at om substi tuiert
I st, meiches von dem At o oder odd uppe Y urch @@ ens ein

Kohl enst of f at om getrennt ist, und Y fM sin Atom oder ei ne G uppe steht,

das bzw. die sich unter dengieaktionsbedi ngungeWPabspal tet; C. Umsetzung

ei ner Verbi ndung der Fornel 45 [err]

-V 50 #5 mitdbrstétedchdnbie 5RES 8Ruec5RIR,88 Rn G/Elciix XrobigRRBédaue @y hat nndwie dyrexygtupes ne

ger adk et iniStriungiSdes\Penermsediegabenehfalingesthibyz: igv o ginenyarbindupg derformelior at onen an

denmsel ben Kohl enstof fatom das von dgm,benachbarten Schwef el at om durcl,

m ndest-ens sin Kohl enstoffatom getrennt ist, bedeutet, und X die in Absatz

A" angpg ehanenBaiant geragkditie odétderdidigrs ArRyigrupeanit 2bis & Karkmstotiaowisrastdieadred 1 S

di e Hydr bxwmppee armeﬁisel&réqr:hla figlacshbstituieryistiwelghps vop fere Atopyadpraier Giu %@df

Or ganop ge ‘"t‘f@ff?te'i"@é'r’?“ qﬁewrda‘i figei, Ao 9sisr YRAGIHPRESHRNG APsha

anschlie e % f@%‘:%%m Yproduktes aus dem Verfahren A B
oder/ g, um et wai ge utzgruppen zu entfenen, und |solierung dessel ben als

freie Saure oder phar nmazeut [ scml-annehnbar es Sal z oder metabolisierbaren

Ester. . HaC — ?_ _s\c/s -A
50 . . Ho‘;——N\c¢0
COO0X

56 init- der Stereochemie 3S,4R,5R oder 3R,4R,5S, in welcher A’ eine geradkettige oder verzweigte
Fluoralkylgruppe mit 1 bis 3 Fluoratomen an demselben Kohlenstoffatom, das von dem benachbarten
Schwefelatom durch mindestens ein Kohlenstoffatom getrennt ist, bedeutet, und X die in Absatz A
angegebene Bedeutung hat und erforderlichenfalls oder gewiinschtenfalis die Hydroxygruppe in 5-
Stellung geschitzt ist; mit einer dreiwertigen Organophosphorverbindung; erforderlichenfalls oder

60 gewiinschtenfalls anschlieBende Behandlung des Reaktionsproduktes aus dem Verfahren A, B ader C, um
etwaige Schutzgruppen zu entfernen, und Isolierung desselben als freie Sdure oder pharmazeutisch
annehmbares Salz oder metabolisierbaren Ester.

65
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20 . erahenzu Hestl | ngel er 080 162 Pat en -r&
\/ertragsstaat AT 1. Verfahren zur Herstellung fgrfdy Ver bi ndun
Forme| 10 . [err] in welcherA sine ge adke m Mﬁ‘l\
ver zwei gt e Fl uoral kyl gr uppe mt 1 bis ®08QUAER onen an
Kohl enst of f a das .v 2- S- Atom durch m ndest ens 2 Ko Ienstoffatorre
getrennt |stLq{ﬂ%ﬂ"ﬂuﬁ'ﬂ§§€' p]f)'f'f‘”“é?tn”[)har mazeuti sch annehnbares Kati on oder
si ne net abol i si1evdiah@n B Her@iitHRMmePEASAIRY mitker Fddngl Mt der Stereochem e
5R, 6S, 8R oder 5R, 6R, 8S, dadurch gekennzei chnet, daB die Verbi ndung nach
ei: nen\%ps den foI gengen Verfahren eisgewahi ten Verfahren hergestellt wrd:
A.: (zur Herstellung von Ver bi ngﬁq gen_der mel |, in welcher AfOr
l\/bnofl uoral kyl steht) Fluorieru ef ne| sngAder Fornel [err] -~2 p5 -
cQOXH Cnit der fO Fornel | angegﬂabg,h.e.m ereochem e, in welcher Z sine
géradkettlge odor verzwei gte "Al kyl gerpe it “208Rs 4 Kohl enst of f at onen
bedeutet, die durch sine Guppe Lg substltui ert ist, die unter den

Reakt i onsbediimgaichgeeinbigembkektige 6der ddtatemitsrilobeiyighupbe mitbie 3 FIGhretofmen giRem@inyigéh
dém 2- S- At omKdm@wffmmdé@t nsdefn ESifitanm gltirgh fnammen %Kpl@mtoffatgme gmrénut isgjung R

Car boxyschut '?3’('? "‘?‘PP qr bedsutet,
chrens & SR TR i Pl Ve b e
der Formel OH A (zur Herstellung von Verbiridundehldér Fornftdl, in weicher A fiir Monofluoralkyl steht) Fluorierung
' 'mt der f Oeingroferbiridubhg demegebenen Stereochemie, in welcher X die in Absatz
A angegebgne Bedeut ung hat und di egllydroxygruppe in Stellung 8 des Penens
gegebenen alls geschutzt ist, mt elner Verpindung der Formel 45 GY:

IV in wel cher G sine geradkettl"bﬁ-o e1— _%_gtse A Kyl gruppe mt 2 bis 4||
|

Kohl enst of fatonen ist, die durch 1 3 tone an densel ben

Koh-lzénstogf atom SUbStItUI ert ist, welm:ﬂes vo @l@éxGruppe Y durch io

m ndest en eInﬁt e||?§r at oy egeent éteernegéh |e ﬁher ci u.l’ elelggkeg Upa%er verzwen
g’te

die sich unt gl ﬂ,apha E’fbtsqnéﬂaé SHIHREA Be ISP Ly SBEiGAr 8L, die unter

Ver bi ndung deén kbeahgurﬂa{dﬂrﬂl@ash&mdabéy 4Rb5laum}oﬁpe véfRd&ﬂSZ-SJNibm durch

wei cher A egiingest ﬂdsdklelmorffgemederenmw. eifie€arfBbxyschatzgrypryistehiped die Hydrodyosip@: |

Fl uor at oméh émsl}?%fp !1?!"6'?3!“%) C'HES'S‘«on dem benachbarten 65
Schwef el at om d 'l'ﬁ"ﬂ‘&eeg?e%eéb'% UR9 RYHPEMLt of f at om getrennt ist, bedeut et
und X die in Absatz A 21 oHO 080 162 angegebe Bedeut ung hat und
erforderlichenfalls oder gewnschtegfalls dj 8ppe in 5- .tollung

geschutzt #st; mt ei né'l‘scd'r'gi rtfge §i8 oslph rver bi g;
\rfordorlichonfalls oder gedOngchteralls anschH e ehandl ung des . W
Penem Reakt i onspr odukt es aus afem Ver GO A B e0Xai ge

Schut zgruppen zu entfenen, und |solierung dessel ben al s freie s Saure oder

phar mazeut® sch annehnbares Sal z odor netabol i sierbaren Ester. ES

mit der fiir Formel | angegebenen Stereochemie, in welcher X die in Absatz A angegebene Bedeutung hat
und die Hydroxygruppe in Stellung 8 des Penems.gegebenenfalls geschiitzt ist, mit einer Verbindung der
Formel

: i,\\/. | G—Y v

in welcher G eine geradkettige oder verzweigte Alkylgruppe mit 2 bis 4 Kohlenstoffatomen ist, die durch 1
bis 3 Fluoratome an demselben Kohlenstoffatom substituiert ist, weiches von der Gruppe Y durch
50 mindestens ein Kohlenstoffatom getrennt ist, und Y fiir eine Gruppe steht, die sich unter den
Reaktlonsbedlngungen abspaltet,
" C. Umsetzung einer Verbindung der Formel

OH -
55 ) I —-A’

HSC _?____‘/ \c/ v

L
C

60 0764

mit der Stereochemie 3S,4R,5R oder 3R,4R,5S, in welcher A’ eine geradkettige oder verzweigte
Fluoralkylgruppe mit 1 bis 3 Fluoratomen an demselben Kohlenstoffatom, das von dem benachbarten
65 Schwefelatom durch mindestens ein Kohlenstoffatom getrennt ist, bedeutet und X die in Absatz A




2. Verftahren nac , 0

ei ner Verbi ndung ‘der- Fornmel 11, in welcher Lg

Di et hyl am noschwefeltrifluorid in ei nem hydr o pen w ﬂu“lﬂﬂu"un
bei etwa neutral em pH bewirkt wird. 3. Verfahr ach A

wel chem Natrium oder Kalium (5R, 6§ §§Q ? él hydr oxyethyl)- to

2-(2' -fluorethylthio)-penem3-carb ¢ 168 rgestellt wird. 4. Verfahren

nach ANspanryefebbned Badeutdng ihat uvl erfuediariishdnfdilsl derOgbMinschtenfalls die Hydroxygruppe in 5-
Kal i um 5@‘368 ch@zt(‘ st~ iy eipendyeisvétliden Organophosphorverbindung;

(e ey ﬁw il o ebence e ebina i gey doskior et e

nach Anspg utl wmhsneﬁ;a%h Ester.
Pi val oyl OXym.?V&Hé 5R=h 1@ 14velchem die Fluorierung durch Umsetzung einer Verbindung der .
hydr oxyet nytn)aHQ m(vaélohéd uchyatohvyist, hmci)etmmms o mtemeﬂgreskmrhppema‘dw

I'?et#ﬁ??\' wirktoyyledy i n wel chem Pht hal i

PI Vv a| 0 —&:‘TY%E %}gh Z in welchem Nainum- oder Kalium- (5R 65,8R}- 6-(1 I‘}\//droxyethyl)-
-Benarn-3-carb stellt wird.

hydr oxyet? AN We?JprlR i Fﬁ'ﬁlc%%wri'@%% Sk RaRSLEH s 1RI-8.05H Blokyegi -

7. Verf ahnmﬂm@ VARG RSerérh-3LarB6hglat RargesidiwMatdc hem

(5R, 6S, 8R tweal nawh Vet n oﬂer(zzin#elcwn Blithglikiylinde) qummmewk@msmmne

her gest el \td" " 2&‘42' ngefha Q% 1“ G'Bu’éf' CRRT

( 5R 68'% )?:rg gl'n \}5&‘ Je%t lrwaiovgﬁymethy 8R)-6-(1-~
a

penem 3- ka H.ree nm Amep%&. 1F<§de 80114 dFox Ry B 283 LGB R

phar rrazeubemmhaﬁrb'n’nsﬁmmmzu ind), wel ches im M schen el ner Ver bi ndung der
in Anspruch 81VQafn reck Arsprucio er in veathbem (GRES SRIeS- (T#Y@'PW@WW&B’ ﬂupspmv)ﬂv)-s

bi's 8. %nm e ﬂiécsg?‘ﬂé ne ZeUt SCh nehnt?wg‘gneg ﬁ%m 39 chen einer
i %65t of o SrAT B ey el m&:ﬂz;gb 3 “uzza:a:.nm Sl e oner
Zusamrenseirmagera ﬁarﬂhz@ﬁnsﬂhﬂfnm PHilfsef0% bebtoem zur oral en

Ver abr ei chung@. Vefahestratt Anspruct. 9, Re weahtiero atié dnempeusetuas alst avies plpnizeurstient S:
BE CH #%& Py |zqr qraplem\Yerabreichyng imrgegleitavide fornule 30 [err] ayant |a-

st ereochi s 0 groupe fluoroal coyle-
ayant 2 arﬂ B t'%g‘%lér%griég %ﬁnﬁaﬁ\élgggﬁtegw;dﬁégghal ne ramfiee, avec 1
A 3 atones dacblnuaédsmmma seul atonme de carbone gui est s6pare de |'atone
2-S paf? au noins un atone de Carﬁgne et R est hydrogene un cation '
acceptabl e en 40 pharnaci e ou unjgroup. sester n6t abol i sabl e. 2.

(5R, 6S, 8R) -6( 1- hydr oxy6t hyl )+(§e(-20-f— ‘Z_Xhthl o) p6énem 3- car boxyl ate¢ de
sodium ou de potassium 3.
(5R, 6Sy8R) - 6- ( 1- hydr oxy6t hyl ) - 2- ('304

de sodium ou de ot assi um 46

oKl t hi 0) - penem 3- car boxyl ate

B I
(SR 65, Brpes 1 @F’ﬁ? f‘*e;@ ot ;:%;'tz%t@:zm;%ﬂ.:e
(5R, 6S,8 {%& b|e uor°8'B‘r"b°p§’/ Reht hgfmg r?é"r‘rf%'or(‘:gcrc %?(by eerl‘t e

de phtali dylze mn,saam&l(ﬂy\}d&)kyﬁﬁﬂ)kw( ‘dluodéthiithiclpéném-3-carboxylate de sodium ou de

5R, 6S, 8Ryotsifith. r oxy6t hyl 2'-fluoroethylthio 6ni m 3- car box ue.
(50\./ 7R) A ,g(éﬁ sgl ,8R)-6-( hydroxygthyl)-2£(3'-fluoropropylth}o) g/éném-S-c)arngylate de sodium X CL

(5R, 6S,BRIZH %@ﬁf)&‘bf Gl ksingi-4-B-nldr bRy RRE PRV B pRiRE ae3- pRERQKY | dudue.
8. Oorrposb.t,gga,ib aﬁmceuthue conprenant une quantite bact6ricldenent

efficace d (Sﬂmpﬁn)es-(uwnméthﬂFE(squGDmMmmesnFWlﬂat ide n phiglidyte6 omNt es
avec un veivileyid tOXI ue accept b e en [3 f%g% ‘fg rrre de dose
oral e npresna;fs @g«ﬁgg’zﬁg e e @ (SgReliiomose sel on
I tique Torhpre titd QdctéheRIembhii e e('dﬂnecampose
accept abl eesdm uaba.nmu@ demev BiCut ﬁmprpauémésaavp« 06l weHidu@Nnall' taxiquioapepsblecan
formul e Ipnaahadwo defini ala revend| catlon 1 caracter|56 en co quo le
‘conpos6, est. j:t! 2 ged P"lﬂf E?E@I! gne E:c 4 ?imrma feseﬂn't'?four
la pr oftic ?g e§e53§9 Eg‘d f?%o é d fﬁg hﬂiﬁa%ﬁ\iﬁlﬁ%}“ ?éafacleﬁse

fluorati ogy d&g [eteYs a2t s@&@d&}é Al ée X qui suivent:

A. {pour la production de composés de formule 1 ot A est monofluoroalcoyle), 1a fluoration d'un

composé ayant la formuie
*

_ HaC ~ ? —-—r >—s-z i
H ] _N
65 S _ o? CooX .

N A TRt e e



22 0 080 162 obj la stéreochime est 5R 6S,@ou 5R; est un -
groupe al coyle ayant 2 A 4 atones de carbone hat ne

ram fi @e, substitue par un atome ou groups Lg re Iaqabi%m“ ‘mum“mns
| es. tonditions de |a r6act|on Iedlt atorﬂe‘ﬂ% ﬁ% parGSde

| ' atome 2-S par o@Hs{EPéoE\ﬁ &'REE SR S SsEd d2o0 eat un

prot sct eur et | 3 agua g ofEd e O pga‘%r,,tﬁﬁfmw At e prons
cel a est reqU| Scorﬂmonllsdahi}@a&lﬁt leBifat6m bl6u $roupe 08 an&¥§iﬁ¥ed@@k¥6 r Qu MBink 2atomes de

ster 60ch| m e estarRe,6RsBR greupB RrigiRy BiStectiuras ke gtoape lqdmxfiefalpasatmomdamuﬁeﬁtpr 696 si
gr oups “Hydr ox§ ?‘ﬁfg&@ftl op 8 du £6nbrre est rm6vent uel | ement proteg6, avec

un conmpos6 de for coysatpn d'un composé ayant pour formule |V 20
ob G est un groups alcoyle aygpt 2 a 4 atones de oar bone, 3 chains droite
ou A chains ram fies, substltule par 3atorres d fluor sur le mne atone
de carbone guf est separeﬂd@ group = 1] s n atonme de
carbon. et Y est un atone ou ou e |t ons de |l a
réacgtion; 26 C. La r6actiong osb de for

H éooox ob la

st ereochi nm e tesat 3S, 4R, 5R ou 3R HR, 58S, A est un groﬁ S fI uor oal coyle, A
chafrne droite oat Is awiébitdeie eSt6R,65)88ulSRBRBS.AX 0itRE qde définucirdessus ot 1€ gFRAPE hRIFH B la
de carbons qui Resitios@@ippanenieest Sxentypifemdet eedé aveadi eavaosé gecformade noi NS - un

atorme de carbone, X est tel que defini Ala.pgrtie A ci-dessus et si

necessai re owesouhaitable, |e groupe hydrox§7— | a position 5 esat protege; A
avec un conpose of GREUAHARPOSELYR aFark b b ¥ @lofiBs de AMBhe, 8 BifdiHeldfoite bah LIRFARMmiflde, substitus
produit r6acti opaela 3lstopeOdeciibor sir leBndme dome e cackdas Gull iestaémnns @0latomriet clyrdipe Y par au
af i\ 40 de ret imoins un glegedge garbans epY et st etome Hu grougbpariastslars festongitions gafa réaction;
qu' aci de |ibre&. ou Gé&p réagto ﬁt”éB?’B"%ﬁd?ﬁ?HP%m e ou ester metabolisable.

Revendi cations pour |'Etat contract anP AT 46 1 Pr,ocede pour la
production d' un conpose ayant pouerco.té’u_ ep‘?~sente un groups

fl uoroal coyle, A chains droite ou A chai nigg mfige, avec 1 A 3 atones de v
fluor ss sur sen soul atone de carbone ; ?e de |'atonme 2-S par au

nmoi ns 2 atones de carbone, R est hydr ogbne un chtq)%n acceptabl e en :
pharmaci e ou groups ester netabolisable et ta K¥P6ochimi e est 5R 6S, 8R ou .
5R, 6R, 8S, car acbe sl siscemimestESHR/SR o6 GRISE: ACEst u§rofl fRofdaltoyleNa Friale \déite ou ramifice,
choi si parm 3celwcqasat9mes/mtuorsﬁr le mtoha ragbkne Qisiest sbardded atgpre J@saylre adjacent par
formule | ou A 8$MORABYLAY ‘9"! bl aprtie cirettis B néenae Y spybaipble.le
la formuls OH 280U unm s't 6%%%@ e est tells que defini pour
la formile 5, oU Zygsdnsiiid trgaie‘ﬂ'lé ek Léectﬁuﬁunau FrodddéA, B RIS nblRssaié SWdBhaitable, afin
chai ns droi t Qo Ode AtichdusPoupasprofeatsyrs etisbrs soléraant pratantign’agjdalibpsou syl acaappbrga bhaemacie
par du fl uor dansestesgnétabplisgbierdi ti ons de | a r6action, ledit groupe Lg etant

36par6 de | atogeemmlg%rmuﬂéml nﬁna.,atgpes de car bone

45 1. Procédé pour Ia production d'un composé ayant pour formule _
OH : :
HaC c‘: —-rs ' -
Y
50 . H 1N
. v .
. o) COOR  __ R : .
S—

ol A représente un groupe fluoroélcoyle, A chaine droite ou a chaine ramifiée, avec 1 3 3 atomes de fluor
§6 sur un seul atome de carbone qui est séparé de I'atome 2—S par au moins 2 atomes de carbone, R est .
hydrogdne un cation acceptable en pharmacie ou groupe ester métabolisable et la stéréochimie est
5R,6S,8R ou 5R,6R,8S, caractérisé en ce que le composé est préparé par un procédé choisi parmi ceux qui
suivant:

A. (Pour la production d'un composé de formule | ol A est monofluoroalcoyie), |a fluoration d'un

60 composé ayant 1a formuie
Olii _ _

HaC = C = _
| 3 ‘_|' ng%_S—Z
o o o COOX .




X est un groups carboxy protecteur et le groups hydroxma‘p*asrﬁ—eﬁ—&du
penbne est protege 'si cela est 5 requis; B. coyl atio ant
pour formule ou la stereochinme est tel lo q » bt | ni e pﬂm!ﬂmﬂ ﬁlﬁﬂ@ﬁ”’ﬂ
est tel que defini en A ci-dessus et |le rou S *

p05|t|on 8 du penerre est 6ventuel | Bnﬂﬂo Gat ege avec un corrposd de forrrul a

0 o ) BRmoSihie ol b BlAON £ RNAE G2 o atorr:gé O% s 551%

Cha' ns erJrlf JHS&HeBG‘aEere n€1‘§ae, g gﬁfyﬁ%e élgé o:t'f:jg‘mﬁ sur

lie rrene\gmaao:dmetaaémuequgroaﬁug%em@& lgfoaiéIQS-s

25 de car ¥est@n gtoupé e@etoxyprotgetay pde panechytiroshaits pbmncsam déﬁénmres: pmkﬂédeau cela est

reacti on; re@isil a r6action d' un conpose de fornmulo 30

18- AA OHG |§ %%coy@ondgb\compg%é ayant pour formule

COOX ou |l a stereochim fsSt 3S 4R 5R ou 3R 4R 5S, A' est un groups

fluoroal coyle, a chainejdroite qQu ramfi ee, vec 1 A 3 atones de fluor sur

| e memee at one de caH{D# epar6H§§-t0 sogfre adj acent lpar

40 au noins un.atone decar porle, §l"ﬂ? M3 ni a partle A W
-dessus et si necessair altable a la position

5’est pr ot ege; avec un conpose d' oFQﬁ%ophosphore trlvalen avec onsuite

traitement du produit r6actionnel du procede A, B ou C si necessai re ou

souhaitable, afin de retirer tous groupes protecteurs et son isolenment en

tant qu' agiigl@esdsbdhinse Qéﬂteﬁghuea&ﬁrqpbapha%om ﬁremgllg é‘é.mij%%f sus et le qrour?ees t

et abol i Sabiloy & B.pofichEdlpehethdékt SAntuBNRS d?&&déoaﬂre
ef fect wee par r~action d' un conpos6 de fornule It ob Lg est hydroxy avec du

trifl uorure de di et hyl am nosouf re das~Xun sol vant non hydroxyl e a envilVon

un I’IEIAEﬂQ _3{3 ad%é\{ &9 9!9(&@ ag Yli é%@ Zt eg M dbo%é télcRame drod‘e! oud cHame rarglflge, subsntue

(5R 6S 885 d'ec ne qui est séparé du groupe Y par au moing un atome
f-1 uor o iy bdrbine et Y Bet @ngdupgdnant b 165 ddRdifdnd idel T réattigryt assi um 4. Proco6de

sel on | a r ei¢dnhactionidyn camensé de tormile on produi t du

(5R 6S, 8R) - 6- (1- hydr oxyht hyl )-2-(3' - fl uoropropylthio)-p6nem 3-carboxyl ate
de sodiumou potassium 5. Progfd6 solon la revendication 1 ou 2 o0 I'on
produi §p du (SR, 6S, 8R) - 6- (1- hydrpxy6t hyI - 2- (2oAr

f1 uor o6t hyl t hi 0) - peni m 3- c&ig® al i dyl e ou pi val oyl oxynbt hyI e.
55 - 6. Procd6 saelon la reve p% 2 oOl'on produit du
(5R, 6S, 8R) - 6- (1- hydr oxyet hyl ) - 2- t-fl qrf- propyl t hi o) - pénem 3- car boxyl ate

de phtglidyle ou pival oyI oxynet hyl e. 7. ¢gorc6d6 selon la revendication 1 ou
2 oul lon produit de |"acide (5R 6S, 8R) 6AI -hydroxy6t hyI) 2-(2' -

Ltugrggt than{gé%g-.d&&zsﬁéﬁ%g Eé){.tel mma g rOC &Zﬁf&ﬁﬁ?@ﬁr e\zendl c:f‘%ng

f 1 uor ozPa@Ryné ener Rb Qi r@&e@maa& éd& aifdbl
conposi t nmnpqﬂvameunomqm eptipro®oéisi sts a rre anger un conpose ae formule |
tel- que dmaved “"AFOM°?:6\F§$R§P@H%9“GW tﬁvaémfjt el ﬁ{aue nomﬂsl sslon | 'une dﬁg ;
s , afin
%sndl CQ&# 0 "ﬂgy w Ggijftggr'l:%n y tta %f"gd‘eyﬁﬁ’ §1 seﬁgge ?gb?'? é.e pharmacl

| Bu e &éﬁ a revenail Ca Igp P ?
pr odui t e scn.usrohaéfsenbm @vendicatda 38, & nlfaoﬁﬁorp&wéﬂr&mwbarqwuo&dkun composé de

formule I ot Lg est hydroxy avec du trifluorure de diéthylaminosoufre dans un solvant non hydroxyle 3

environ un pH neutre.

3. Procédé selon la revendlcatlon 1 ou 2 o0 on produit du (5R,68,8R)-6-(1-hydroxyéthyt)-2-(2'-

so fluoroéthylthio)-péném-3-carboxylate de sodium ou potassium.

4. Procédé selon la revendication 1 ou 2 ol I'on produit du (5R,68,8R)-6-(1-hydroxyéthyl)-2-(3'-
fluoropropyithio)-péném-3-carboxylate de sodium ou potassium.

6. Procédé selon la revendication 1 ou 2 ou f‘on produit du (5R,6S,8R)-8-(1-hydroxyéthyi)-2-(2*-
fluoroéthyithio}-péndm-3-carboxylate de phtalidyie ou pivaloyloxyméthyle.

55 6. Procédé selon la revendication 1 ou 2 oii I'on produit du (5R,6S,8R)-6-(1-hydroxyéthyl)-2-(3’-fluoro-
propyithic)-péném-3-carboxylate de phtalidyle ou pivaloyloxyméthyle.

7. Procédé selon la revendication 1 ou 2 ol I'on produit de V'acide {5R,6S,8R)-6-(1-hydroxyéthyl)-2-(2'-
fluoroéthylithio)-péném-3-carboxylique.

8. Procédé selon la revendication 1 ou 2 ol I’'on produit de I'acide (5R,6S 8R)-6-(1-hydroxyéthyl)-2 -(3'-

so fluoro-propyithio-péném-3-carboxylique.

9. Procédé de préparation d’une composition pharmaceutique qui consiste a8 mélanger un composé e
formule | tel que défini a a revendication 1 ou tel que nommé selon I'une des revendications 3 & 8, avac un
véhicule ou excipient acceptable en pharmacie.

10. Procédé selon la revendication 9, ol ia composition est produite sous la forme d’une dose orale

65 pharmaceutique.
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