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GB 2 042 520 B 'SPECI FI CATI ON 2- Penem conpounds and a net hod for preparing
them 5 The present invention relates to 2-penem conpounds of the fornula -
5 [err] 10 o _

110 15 '

15 id which Ris |ower aIkyI and X is COOR3 in which R3 G82amm:blal i met al
cation, phthalidyl or a pival oyl oxymethyl—group and—mxtures—thereof—wth

t heir eremkiconems. The [ower al kyl groups referred to above .contain 1 to 6 -
carbon atonms and -are exenplified by nmethyl, ethyl, 20 propyl, butyl,

pent yl 2ﬁﬁeem°mpamsﬁm'whqdémmmghdm anched-chain i soners thereof.

20 The _al kal i ations referred tq above preferably are potassium and
sodi U%Tﬁﬁ?re??ﬁvnvaﬂ“é% %@eﬁtf’?'ﬁ?’lﬁmm’f‘%‘i"aﬂ‘ﬁfhefﬂ’mt!ém um The conpounds of &
formula | possess several centyars of chirality and with respect to those in
the penem nucleus itself, the gonfygurgfions at the 5 and 6 positions are

of the absolute stereochem stry R gnd § &5 respectively. The gwo hydrogen
atomto attached to the 5 ggd—6-tanb . re thus trans to one -anotheg.
25 The C-8 carbon atom has’ t he 8R 4t er goche

28R s STTYR the conpounds thus being
desi gnat ed 5R, 6S, 8R. The conpognds Jmay e pared as their racemc

" mxtures, e.g. , a 5R 6S,8R corrpo%d i " proddged with its enantiomer.

(mrgor image), i.e. a 5S, 6R 8S fonpound, in equal ampbunts when the g

*starting conpound is a racenmic mxture. The two enantiomers may be

separ at"E‘H‘ '%'GWV@I#VH@PI%IISG%mwh@h s is an diipli fnefalotliconetithaBdy @my st al | i zat i ons

of opt |pl‘.;%f’]'o r'\?‘éf’ugaﬂer:“'f‘ﬁfsgﬁ‘ereeft theerﬁearﬁamfrs derived fromoptically

act i ye oAy el :z’ncgeuh‘%a1 A *j;p%a brmff;v'éﬂw&;ﬂrl ne..

forns la;b.dnimbnczsuuig optically actlve s ar |ng'umater| a %Q’taﬁsg%gythgﬁe

proced u rTee cofifpeuntie of fgmadd | poBess bevatabehteiis 6f chipaity anl wuménegw Bbde@th@penedas ed on

" X-ra %e'fd'i*%ﬂwfgusaﬂofﬁhéfhe% Gwpsitipnedre plhenabsglutestereashemistsysoms S,

ant| A mh 'ﬁém 'i‘eef’rﬁf‘ Esﬁr*tqn@@"ﬁmﬂss é‘?ﬂﬂ#@g‘&b#rve 25 pe.

T i"‘ﬁ’%ﬁ b : (?(-: | m| u:)Bndd ,a %ﬁlnsgﬁglrspéeb %% nds of
h' S 356Hammﬂnﬁrmor%fgeﬁpé und, i u aﬁgﬁ 'th\zgta %ﬁd Igl

St aphyi@meﬁm&lrephd%%ﬁh&nerm%lﬁ&@ﬂa dtddby SéHREAtb halm frgéti%mlnega ive
or gasa- srgaliigstids glipticatinattiBesaitiorme, bg. thi sdite Sdrivedivodh @tuéﬁ‘llyﬁhﬂﬁe dnfindlddthpbérds,] 30

Addi ti Gﬁal‘ ) ’“ctnﬁég“é‘rﬂﬂw-d@tphwlv eiitimely. thewerhpaundsamsy Serproiured inchefrpesence of
bet a- | 8 S na ahit Bf'ﬁfg;?i‘"‘f ‘fe§ &W&é’afeﬂa'f'ﬁé’?éy'é'm' PFE%eda’ﬁd are inhibitors

l? ute.spat

of beta bl ;
hydrwymmmayme b o Qg e cbl%sée h\f % ea" Shms 3
St aphy invetioe ars acfiedab@ibét 3udhigram-pa3ive dr@éhﬁ‘shs@ Sta lobdR6:ss ebi Hua@ aQﬁ &his] and
agai nssubl,aud suctigRér-nedative drasmismis @/ bo/iahd Salboretss atest el et0. Itemoad/rrmgal nst B.

subti | ﬁgd'tﬂ?i'ye ay awaféw'qusamth@arawnathnpw nmqjam-mrmastewngc@ompound

exhi fy [‘ﬁq T gfgt eE 298 2l dhjbftory pl petarlacten francpperatsuTHSR BRAREES wi t hin -
i 4 B a{iié R S B
ef f ect IIMQGO&(HUGH% |ac&f'na3e &ﬁf&ﬁlmg a l%ms foft l\)fty nd nentioned
in the Zr&xsphemesbnng/ep@crna@nﬂﬁwmrn |ﬁsdiibé(ﬁﬂdfrﬁhcéd’ti@d’l edmhpo¥itibrs cbrﬁﬁ'lsﬁiﬂaﬁ]t lomer) in

admi xt enﬂéatwaﬂlhef& ampyt efistoeesa ¢f rmdlB | (are tvaltelcemmamd mentioped isthei pi ent, and

-dosdffe L’Zc ’?xg%ar,g, °r ?E‘ﬁ‘F‘izh reef wi 5=fenae%t|@m U Wtwﬁrmasqumaéu of ths -
penems QE g% ﬂygﬁ @hh en m t |s|nventégzﬂlsde en nt ea t ofcLne ani nal
Spec fishidiet bhR1RGed, Bhthd %@ g%oﬁ% gv%?\ lﬁth%(:t I on
.bei ng p;p&we,nmeabsegeamdm pe dépbvﬂ rMherE B-8600 nRCWHB0B-1 0 Bid bBiRg day Wil |

be ig0 pherredange of 100- 5000 ngy, with 500-1000 ny bei ng 50 preferred. so

50 For 5?’6?Fa'm'ﬁraﬁ?fr'Hlelc@mPOUMF@ftb@mpe'undmawefodmugitedmﬁbﬂitorrmoftams be

f or mul & roces | "Fg’ien"r 4 Hp@&l"’é anipglfeed.r s or the |ike. Likew se,
they may B¢ cf SEEYTRNce Wit 'sWéT"t'?'E‘é’H‘p 'aes eyl @saePaund githedPEiiice with this

I nvention corrprl ses cyclising Ofgcorrpound of the formula [err] 2 GB
2 042 520 B . H _'J.

2 in which Pg is a hydromé_u) gg:t_l

group; and Y isa phosphotl’® grdup Hel ng douﬁ
ngl'e bond to the adjacent -

carbon atom the negative char g of |sscorrpensat ed by t he presence. of
a cation, or a mxture of stereoiy omers\:ontal ning the sanme; renoving the -
protecting groups, and isol ati ng the so dbEEFHEd | S

._xl

])S |s a prot ected car boxyl
b&nded to the adj acent



5 conpound of formula la as an alkali netal salt or converting'the

cyclisation product into the respective 5 pivaloyloxynethyl or phthalidyl
gt er of fornmula la or m xtures thereof with their respecti've enantioners,
e process including the step of separating a diastereonmeric mxture if a
xtuze of @ha@&emealsoners is subjected to cycllsatlon before or. after2

m xtur emQJh CEESEEN?JW&%\ Jtéctlée(f;gtét kl'rsea Fﬁ E&chﬂb&g/@ir&?p %E’Wg é Whoﬁt) gFoh@

COMPOUNgeifY go e'adja HBh REMBEL ¥ghohat@drb &l With a single bond to the

10 The gyjsdehté@bdiitorh the §8JaVetharye FARRN B cOApentatel bt/&mi)ﬁ;safcewfechah\memlxﬁﬁeto
1600C abibteprosbarabdnyaititg thedamexreteyinethapratedsio prougsnanidirglatingsh wbtamsd)l vent
such & civeneuredys formulp lp@men aikahmabqqléorlmmertmawembﬁaﬂormr?ﬂvg e resge - B

nl tr O etﬁ“éﬂ?yl% QHYI OW q’v ?thr a eo0 e I yfa:\"i'lilg‘:ﬁllr fe@?l)sqg‘rfn rSeI;ﬁ'he
group ¥4 ‘:f?fe,cy Ay f‘i%ﬂé ai Pt o

cust onmagy, tolf&a lpeﬂ'mxt c%ﬂﬁﬁ Lﬂént@orﬁe‘ibﬁﬁe\'dompomﬁldgffoﬁr‘dld:lhgnyl

or trig g;u‘ga{ebweyd.ggiﬁﬁlyl , or tri-lower al . tributyl phosphoni o, e a
15 phosprraa@blaatgmmqaneralygonddctpﬂma;ehplanempet‘u@mbmaMo1a970raad breferablyetrpthznat 0. The
convent tmiatmnmx'}eﬂprm'eeqwmgfugT@!rweneemge"eb’eM%ﬂP U"dﬁf ?ﬂ inaritesplare. add

’ benZh dr gen@aﬁglgbﬁq @% c.ur:’lo rou cust I;‘(Pr)é I’Ot i%F] ng

gr oups, s QZ’E R Vihﬁi’ﬁf A niwa@ MR Y Doy
prote 5[ nib 8r a61'din a suitable aproti
-sol vent sus&na&t.mn &aaso&a,hytd&mt; ioas, e: Masﬁzyma" mframaaivl afgl bérahyev kan Heli@nared v -

pr ot ect bpbydgrgengtomiCértaiiedsiy proeails avupsandhes Yricipobtbetyan nvlrfmb reowped Thi's

group i grieristhe earkoikiepratefting smbe&pwcmnuvlauzww@ﬂe?cem 3 AR '6%‘1"@“@6?'\?@ nt
- such ¥ e U"’ ey 'a%” gl "37’“' ”é'*".%eso vjigﬁc & ot r?cﬁl':\::?an
pot aSSI 'g[ﬂ lret sg yre ﬁve éu j IZI ﬁﬁ y ur e

urﬂma d ﬁdtﬁ lﬂhcﬂs%ﬂﬁ &H&ataﬁst @dS;ﬂBt&{t'&Sﬁtneth dﬂ'bS
depr Ot eq‘aﬁrhaﬂhrlvmdaﬂdfdrﬁ\eBakiuvm{a&bﬂam c&ubiyabheftﬁneihvénhm Bend ihe putesslvetal act am
car bozsy sedies 2-ethylbdxarmaiepvayivies thecorigsrendifg iahevme@sasfsﬂ-ﬂm"wa@E ag@)@ffocﬂﬂthe free 26
. 2- et hy| kekamicabwrpygiieles t he correspondi ngf ‘
2- et hy| hdReasiiee meipii=f gpdall rperepydle byg e °BB?<‘V“°8P‘3W9%Y”6'3®°°5‘P8W° Fhe
~starti ng "Maferials.of formula 11Fﬁ5@,,,?iepar abl e by a reaction sequence

startggg with a conpound. of the [er "] 30 v 30
(1Vv) - 30 35 0C '
35 wherein R7 is phenyl or an al k conta?nl ng 1-'6 ‘carbon atons, and

Pg i s a suitable hydroxy protecgf’ng group, e.g. benzyl oxycarbonyl,

p- nlt% benzyl - oxycar bonyl, benzhydryl oxycarbonyl, aIIonxycarbonyI or 35 -
trich Om%m(ﬁxféﬁﬁé’npﬂnpw alkyir SupcORRRM! g;tﬁ £drdOn atotns! 8 0§ B siablB hydroxy protecting

chl or 05 ghdup,al beneiakqdadioRyl, Aird @M EoxsarkanyIytahady g IbycabsmiLiglylofyabni org t O
procedu heslothethokyosbehyl. Thekamaduzd (IV)iEgates 3@h chigrdsulienviisnayaPatedeliowed 806401 40
and 194595#9‘\/'!@(?1"9@@6‘1"!919 poprdurepigriosedin Gpnafagy 1(d. ?9(3\’/‘)’ German Patents 1906401 - .
40 (wo [aéql}914554g prowdethemtermedlateofformula(V) } . _ ._40

- 45 50 0 '

.50 An alternative. rrethod of preparat|on oﬂl the internediate of formJIa (V

i nvol ves ozone oxidation of a {lpAldRg , ACmRshoxyphenyl, or

4-vingg azetidinone tituent at thej3-pogftion to obtain the 4- carboxylic4s
aci d conpound. The 4-phenyl anl Zfmetrt{oxyphenyl conpounds are preparabl e by
the process of Angew, Chem 55 In{. E .7, 172 (11968) while the. 4-vinyl
conpound i s preparable fromthe: p%rgc-eﬂﬁ of Canadi an J. Chem. 50, - 55 3196

| (1972). The 4-carboxylic acid ound is then treated with lead - 50
tetra-acetate in an inert solve to provide the desired internediate of
for rml aAcﬂwem%&tf/weth@rofarlepeatwapftbemmmd@tetoéformlewneml\as eronasgxdatiorofa o t hose

e S R

mat er | 31963196 'IthE yWaEn can FtreHhda Wi Ra@lofs-hdoth ..gsrnhu?t a{uot
functi onb)ovtdethai:lésn'éﬂimtehﬂediated@fo%ﬁsmd 4- 60 ethylthioazetidin-2-one.

Pr ef er r ecAfprtier eltsrnatigp rglrtetgpmermeeatemw Buladse afSortnulauN) ylads witrt 4eptlyithibagbtidin-2-
“triet hQ\j 08¢ (pipparable accerding ey L'GIWSH'T" tCherat Wﬂ%ﬁéﬁ%ﬂhe Pﬂalyﬂhg beﬂenﬂjj is

parti &% (4 W' & ”p(%@e orga 89 c
2a e SNl i 83& e L

‘accept Olinan nid SaNEnERRd3 Qﬁloﬁﬁrﬁéthbﬁe @%Iér@lgfng mecbrégéncgry Qél&;a 1Th

or gani c abaptesmayibe n inSrghriid @ biiighiabase Butiiidanig GBS dlch 35 thlhybindi eeEergaderaWypl Cal ly,
t enpe s Prefeired.Jypicafly, @Emp@@tqre; aredom Ceop@natupeatuaad typipal Gaks n’amgemmrsaaoge f B®BM
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GB 2042 520 B 3 mnutes, depending upon the nature of the reactants.
The | - protected-4-ethylthioazetidin-2-one is treated with a strong base to.
forman -anion at the 3-position which is reacted without isolation with to
affordathe inter rredl ate of the fornula (VI) 5 : GB2042520 B 3
(V|\)R2 S5—terri—16 - - : :
10 0 1ﬁnnutes, depending upon the nature of the reactants.

15 wher ei ﬁhmotﬂae@gaﬁﬁtﬁ@mrpf &tee&wiee willk £4tfdng Eﬂaewb&mn u.t.br{ dt#RE-pbatidnOr M

t he ani Ohiclis GageswitHouBsoldtibh Witk t6afibird the Dpra@ydtadTid@ormbia v um :
bis-(trinmethylsilyl)amde, n- butﬁl I|th|ernor sec-butyl [ithium Generally
an anhy&drous aprotic solvent su hydro-furan or ethyl ®her is 5
utilized.- Preferred tenperature fr—onﬁ@lezch] to [err] during the
production of the anion. Afer
m xture may be allowed to V\érm 0 ro mterrperatures Thi s reaction produces

ran

a mxtwe of 4 isoners 20 which may Joe utilized further wthout separatjgpn:

or which may be optionally sepaHate Mégrrat ography at this stage. The
internedi ate of forrmula (VI) is th treat with a suitable

hydr oxy- bl ocki ng reagent to afford the mter'f'?édl ate of t he fornula (VI )
25 . [err] _ 15
(VI ) 2?55 merem Rzg is a nitrogen-protecting gfoup The base utilized to form the anion is one such as llthlum ,
30 35 di-isopropylamide, lithium bis-({trimethylsilyllamide, n-buty! lithium or sec-butyl lithium. Generally, an
35 wher elanhv{iteus gpratis sch@ntrecteis tdrefydreefucie b atfertietizan & ufilged. Prefegeditempgratates @ngey dr oXy
prot ect i figm ‘536% duging the pr, @WW"%PB’!'@E{\F% ?;%‘PGG Be "‘&P’é'd?‘WB%@e ®aghn as
2,2,2,% mh’ﬁ mg'P ?}%35 ar o mopretngs, a8 d% sofdisomers v 2

er wit separati noernch may he optionally sepafrate chromatpgraph
propoxyc tQQ enz OX pcar or yat1 f}'l' Ca‘?’ v ?ﬂg py

2,2,2-trich mfemmmawl.stmlt@&emm&nﬁm hydr ywm&k.hyr,eagehao BRAGHE ON i S
conduct e thtéritedidte eitigdsrnmlagai)vent , e.g. nmethyl ene chloride in the presence 40
of an 2cid acceptor, e.g. trietfylanmgne. y 25
40 The [err]-nitrogen-protectiny dgrodp may Hee be removed by convent¥dnal
met hods dependi ng upon 't he exacf nat P ®rr] -nitrogen-protecting
group utilized. This affoCH§—{—I=(e s ate of the formula (VII) [efr]
(M1) 30 45 45 50 30

- 50 55 wherein Pg is as herelnb ore _ :
55 Treatment of the internediat® o (V) with a nucl eophile of the
formula (M11) or treatment of theVintermediRagge of formula (M) with

chl orlélje foll owed inmedi ately by a nucl eophile of the fornula (Vil) [er§5]
(Vi) 6\9hereln Rap is as hereinbefore defined and R,s is a suitable hydroxy protecting group. Suitable hydroxy

60 4 protecting g u§s 953@:th222-trlchIoroethoxy-carbonyl 1,1,1-trichloro-2-methyl-2-

4 wher ei profbxiycartdsylgeiiirat@tkyloycaiboiynatladyliddydartmngl, withe, 22ufichivindethozyvarhonyl befnadr oxy

and/ or _cerefonad Typicaletbe reagiog isoorpiycted ifh e efganidselvent A matviere chigridain the presene | )9
[ err ] 40ofanacid acceptor, e.g. tnet ylamme ad

b al methods depending upon the -
10 A m)ngxg; natup:a{r rqt ro n tm rﬂ'@i rl\:ggfl'hé {% mteﬁﬁiiate thE formula (vii) .
predom nan ’é’ms 5 oauC e nucleophilic reaction together with
a smal | armunt of the cis produ . TRus, gt he conpounds of fowmula (1X) 15
ptoduced wi ||l have predom nantl 9t he gf ol Fowi ng rel atifve stereocheni stry4s

d.

15 20 ster r]/SQizCH_s o
20 25 —— CHanrnnd 2 o S
25 The nucl eophil e of formrI:’a(VIII) is denerated in.situ by reaction of
car bonggi sul fi de, the appropriate wol d a base such as potassium or so
sodi um hydroxi de. Generally, the a tio of chlorine is at |ow
tenperatures (-30 to [err] but theosubsequ reaction with the nucl e-ophl | e
of formula (VIIl) is conducted . o ' . -

55 wherein Pg is as hereinbefore defined. ' " B5 .

Treatment of the intermediate of formula {V) with a nucleophile of the formula (VIll) or treatment of the
intermediate of formula (Vil} with chlorine, followed nmmedlately bya nucleophlle of the formula (Vill)

. - RS-CS ° - (Vi)
60 i . - o 60

t he acet al dehyde the reaction 20

(2



at slightly higher tenperatures, e.g. -10 to + [err]. This reaction
roduces predom nantly the two trans 30 isonmers, e.g.:the conpounds
3 iffering in their relative stereochem stry at t he asynetric carbon
ttached at 30 the 3-position of the azetidin-2-one ring. These two
i songrs ar@mpggroag ed by convent| onaI met hods e.g. crystal i zat| on and/ or
chr ore , 43 : SegUens s

procedur e .
R20- n| pﬂ%ﬂs §i§j {(ﬁt g%?{fﬁ‘d ftpul u'tab o" uc’t% ‘r(?d?rxvg?&?r c%rg?ﬁ’g rme“"bgegnwﬁr of ect | ng
group 1s postpone er the. react| on with chlorine and the 35.

| -nucl eophi | e of forrrula (VIH11), thegre |s produced a product m xture (IX)
cont &i ni ng predom nantly the two gis 3 |so rs-of the following formd a

- after appropriate '”trOEfr'CCtHb &_ot"the *1/ 763( pr otecting group 40
c

[err] 40 whi ch are then
separated by conventional nethods} e.d. crysStalli zatl on and/ or

chrojat ography, at this stage of e —act iSon sequence, together with jshe
two trans isoners. The corrpounq%)f the above fornul ae are each produced by

t he above-descri bed processes in adm xture 50 with an equal quantity of #
their Wﬁwbﬁﬂmaw&"emﬁ fYdondVipevilbgivs reedominaptlyithe feang prpductintheduct s are

* desi reﬂ:,""ef’ .ﬁ’g’“ﬁ' gﬁ’fs'lﬁﬁ%" i FV'L? 6P EFtH?”sc'dﬁ%'PWP'Eﬂﬁaff°W\‘é"éﬂtg()l nt o

t hei 1B BBMRLIT V=508 ?/'8'"?“ OTRIME ATVt cal Iy active conpound® of .

formula (IX), are preparable by startithg from natural Iy -occurring optically

active penicillins..One such particul a:rI prefﬁgred process conprises: (a)
treatnent of an optlcaII %‘_Fﬁh B/ G f formula [err] - &
GB2(42520 B 5 wher ?8 _ ler al kyl" or aral'kyl group wioth
el enental chlorine, to afford predoninkantly'the trans internediate of the
formula 5 [err] 10 _ o ,/—.‘-"NH- S . . .

10 15.

15 (48) ozonolysis thereof to afford the internediate of the forrrula 205
20 [ er r ]'I'hezgacleophrle of formula (VII}) is generated /n situ by reaction of carbon disulfide, the appropriate thiol

25 and a base suc;h as potassrum gr sodium hydroxide. Generally, the addition of ch::orme is at IOI\A)I g
t t

30 3 5 o Tl BAGLimke T %&1"“&“% «§°E RSN BAU R G i

35 mers, e.g. the com ounds differing in th ochemistry at the asymetric carbon attached at

40 T ethta.prpsainoabape 28)dirPf-orleling. TREs0 GSiSonteSs dre/febdtabd by coRMRARLRAIGKEtHOAS, 8.gS Ui tabl e
or gani oysalizetiontandiér chrompey@bhy @ shisokage biobk reacBéh seque@C. Particul arly suitabl e
sol vent & tmferegmweoedeh (VérsV'we\t"h;flﬂeme“%/hlloothP Ben'treaﬁncnrmqyr'mwwson

t et rachl °f 6 o ‘eﬁ p‘st;%'P‘?é‘F o) f‘eb‘hﬁ'ief“?'ﬁ ZS‘H

al sOPuNEery gﬁg 554 e ﬁm, bl yaps::za; % naving
concentration o {0 5 a. sur tag e organr o s vent g. car bon 45"
tetrachloride. . - :

45 The second step (b) of -t he Ia%o&re de:xs $I bedsg}ocess is typ| caIIy
cond¥cted at | ow t enper atQiiges;( e=y- bout [err] ina =~ 40
non-pol ar, organic sol vent. Mt pref rabl t he. sarre solvent is utili zed
for this step as for step (a) Wf jNnst arst process "Aparticularly

sui tabl e sol vent i's nmet hyl ene cfFori de t others, such as chloroform or
xyl esgse, may al so be used. 50 e final 'step (c) of the above descri beg
process may be conduct ed W t hout |soI ation and purification of 50 t he

i nt er nRiFhATe the"rfg Vepjasalmethop & %’aﬁ'éﬂﬁ'aftr?ﬂd@dc'ﬁ?m"t‘%qﬁ?éY 3t this gageyf

about YRt fﬂfria @E’ﬁ} JE30L Bl SOloBLl  aBEGLEY o
The g WG OGP huahltg of tRF, ageQ R4 eah opt.érnr e e oSl haThu oy de
X - CHOnfeﬂne’i{faidé Fridy b sdﬁléﬂ’ﬁpdbﬁﬁbnﬁdnaf rﬁéaﬁ’klhfb tiettoplic@Nly aetive forms. Alternatively,

optically active compounds of formula (IX), are preparable by starting from naturally occurring optically

active penicillins. One such particularly preferred process comprises:
(a) treatment of an optically active compound of the formula

L™
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6 GB 2 042 520 B
6 wherein X' is protected car boxyl The carboxyl protecting group may be @
any suitable group such as p-nitrobenzyl, benzyl, allyl or benzhydryl. In a :
hi ghly preferred enbodnent, it will be.an allylic group so as to provide

the possibility of applying neutral conditions when it i|isGB2942%20 Bt t he -

end of —theTeactiom seguence—Tthis—reactiom s usuat -y preferabty ctonduct ed
at—r ef hih&relnRIR 8 ioNeHA1EPorlaFhikg! Jrid WRR bidherddd EMring, t& SoVditédofnitahtiyaBe thans

t et r a- htémedibte antherorminzene. Reaction tinmes of 2-10 hours are generally
typical. . . 5 The co und of formula (X |sthentreated W th

a chlorinating.or bromriating ag % 1 t hi onyl chloride, '
net hakesul f onyl chl ori de, cﬂgkhggy rom ., or phosphorus tribromde in Phe
presence of an equival ent acj d afceptor, e.g. pyridine or -
triethylamne, so as to afford repl acefrent of the hydroxy group in position

a relative to the ring nitrogen. Bui t abl ol vents are those such as

met hywbene chl ori de, tetrahydrof ' Tenmperatures of 10 abaat
O-[err] and reaction tines of 10-60 m nut re generally preferred.- Thi s
‘chloride or bromde is then reacted with p suhg %bl e phosphine, e.g.
tri-p-nmethoxyphenyl phosphine, tributyl phgsphin nost preferably,
triphgnyl phosphine to afford the comkébrnd ofgpthe formula (I1). Typically,

the reaction is conducted at roomtenperature in a pol ar aprotic sol vent

such as (b dzencivsietharsofrh eftpéithe mnsrdetians of ehemainh| f or mani de. Reaction ti.mes

general ly -vary from about 12-48 hours. 15 The transformations .of conpound

(I'X) to commpound (I11) are generally according to the pr.ocedures des-cri-ggfe_d

by WiBdward, et. al., Helv. Chim Acfla., tb5¢408-423 (1972). Alternativély;

“in this synthetic procedure when trkmet BgAyphosphi ne or sodi um

di phenyl phosphi nate is usecﬁﬁ3ﬁ“@f’9& &for d.g. triphenyl phosphine the

" correspondi ng di met hoxy- phosphonate dr drphenylphosphon- 20 ate is ,

obt ai2hed. ——N 25

20 Treatment of this phosphonate wyth a ba\»eﬂﬁh as sodr_um hydride in a

pol ar solvent (dinethylforma- nmide) results [T &n unisolated internediate
of "the structure 25 [err]
25 3Qo 30

30 35 which is also enbraced by fornula,% §§
35 The conpounds of fornula (Ia) uherer R3 is a phthalrdyl or

pi val oyl oxmet hyl group can be prepared by reaction of the corresponding
Corrpglsmd(c)m%r%h&oﬂﬁeﬂe&mﬁtﬂ aflididbhite TthéMorndd v@p Wi th chl orophthalide or 35
pi val oyl oxynet chl'oride in a solvent such as dinethylformam de. :
Preferably, a catalytrc amount of sodi ®miodide is added. 40 Cbnpounds
preparabl e by the process of this inwedtion and by follow ng tﬂ
Preparatrons and Exanples 40 herei nE&®% i ncl ude the fol | oW

repr e %lr ste is %es l‘tl:la C i ahfg§°
cront | o g AR M Ll %%Eit%ﬁ:f%é&a%fﬁ%&%&;.:%Eééé,;aura e

pr epar qgtrabhioide ABugndland ¥leas. Mrzﬂisesmtraaae atfiosghelRiisinbo yisqal Ehk elemerdal chlorine is
st er eoafedailCaibded &5 @ s@utn Asvingrameatratipnéf a5 ea Qthrn(aERt@@ oByic @l(emt e.g. carbon

< hy dMb st eapiﬂ -% net h Ithr op enegrS car box ate ot ass u D es, e.g. about 4.
Cr|

(5R 6S, 8 ‘!I.s @IOB S/??amcs ven os prgﬁ thesa E d for this step

45 The _f n@h Q&gpa"i’tﬂ: lafiyiIbIESaIvE it Wt{y@ @chﬁ e !mmﬁﬁ&g Is@dh-as .-

Jhr ougrmm;ofgr eg,.ey,gree,gar |b95§,dan exanpl es, denot es nucl ear nmagnetic

I €S 0BANCEheSipA Etbp @] of the@bdvk t&bribed ﬁnaadses:amtcbmbted witret ispintiod and nerifcatiopotindsoi n
a sui t ald ietesmdiatenTypicdllyBhis chaction ssonvasied a pﬁem?nawes of apout @EaRItCeWithioePayi ol et

spectraemmmqwgmmaeeu'rrrwweé?re S erformed on
silica ‘ﬂ F%’S"%‘thaﬁ‘@?‘\Rffé’E“%%qxeﬁthe'i’ﬁeéctg%w?'ﬁnéﬁfﬂg'?% oxyXf{:fr"(?)tﬂggsomrp e?'{eyrar ed
toint 'Fo? ng Exanples are 3 2, 2-trichl oroethoxy groups. 50
PREPARATI ON A (1) 4-Ethylthioazetiglin-2-gne 55  Potassium hydroxi deX{24 g)
is dissolved in water (50 m& and ), cooled to O-[err] and
55 et hanethiol (24 g) aGlglH y 4 oRyazeti di n-2-one (43 g).
The solution is stirred under nrt-r genjat rgomterrperature for 20 hours,
then added to 10% aqueous sodi um -or-Nde . s yution (1 liter) and extracted
four times with 300 m portions di chl'oyonethane. The conbi ned extracts
are washed tw ce with saturated sodiumchfpride, the conbined washings -

. back-extracted with an equal vol une of dr)éhl oronet hane, and the 60 conbi ned
organic layers dried over anhydrous nagnesium sul fate, and evaporated. The
residue is dried to 60 constant wei ght under high vacuumto give the
title product as a brown oil, havi ng i nfrared spectrumv max ([err] '
solution) at 3300, 1765-[err] (11)
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'A solution of 4- ethyIthloazet|d|n 2-one (43 g) and tr|ethyIam ne (55 m) in
hchl oronet hane (300 nl) is 65 stirred at O-[err] and -

butyI(chI or o) di nmet hyIS|Iane (58 g) is added in portions over 5 m nutes.
e solution is 65- 7

GB 2042 5%925425203 7 then stirred at roomterrperature for 0.5 hours g he
m xt - 2% ' NG -and”

ZOdI um t?\l l%lal"lr)p O?xartecteg carll)'loxylo'n'te cg’[)oxy éurc?te&l rh:aai;[ be a ysutta(!)le 1p uc%tl due
I St W%iaro%tanz @ﬂzy fiy S Beh Ay dH1Vifra E begﬁ fl z%rBI;!sQ)a;tomT)
follo vidé tHe gsstbﬁlft\}cﬁaﬂﬁ Ltral JsTel¥ |br{}gvh9|91ti|3t'em’]e$g& @IEE dFthd r&%dﬁ@&%ﬁﬂée as a
near |y cColsdédctdigs Budlly phwamohduﬁfeastedlusn&@mumsm aTRN-péthrabrolic sblvedts kerr] 5
. (1'1'1) 5 Tet(athy@Bofugindr pepbdmy | Readtign §m@-of 210 hpdrsereetdmlll Jypidalet hyl t hi oazet i di n- 250ne
- g tA lslol °FF;FW§FHJ:'T? ¢ftfq1imu'm>a|i§;ht@éry?t rqm'amﬁthenﬁtisjzg@ag%%aedg tg?nta%?h Y'l 6 M
uty g’f
tetrah ﬁ'}{; :L'J:; ﬁorf ik et‘a{rh rr'f} (s hy' a1 go?t PSR THG ﬂlﬂ 'Uf"”(‘)‘h is
addedp s dofvefts B tHAL ééaEth,m ylene chloride, tetrahydrofuran or benzene. Temperaturesof - 10
-(t- butawtdowc by redctigH t)meéoﬁtohiyhﬁﬁﬂttdﬁé&@éﬂe@ﬁllﬁp@feﬁékﬁ (2.45 g) in dry
t et r ahy dihisictiloade of bomitle)s then reaf@d wish § sitatjle phabdhine, &g. nhmmttboxypliengphdsphide.sti | led  +
acet al dEMRD |° trhing Py mes prafgrebly, t:'EW?eY'PHO%RhﬂeéOQﬁaM‘FMI omgo 'E‘Pf etsvelﬂa L 0 5 hour
Y, a oem p r re.l
Zggegé‘ %@gﬁ@z\i qrﬁ ccﬁ'&glfae ordl‘?"n(:’et vl 3 Itﬁ aﬂct?%m EB? ffr?ﬁ'i? §w %ﬁiﬁi}& thrB on dF e
dried a& Sé&%DWo@Hﬁéid %E/ggch)q ‘g’w?%s "’ \(%g?co.@ uurnﬁt 0 give a yellow !
ri et cti
oi | (2. AethptiveGiis tlﬁetsymgetmmoaédﬂreo\tmetnhanétwppnosmmbﬁsoat;mt&pﬁeﬁyldhbaahmaumound
havi ng usetfin pireeaf &p srhenyiphphing thasorrefnAihg ditne®BGtPhasptioratects dipkeny fphosphon-
Chr o%t’? don SI lica gel, eluting with 10% ether in dichl oronet han@o -

gave pag r? nums Igitwglarf ermew;‘a‘s’ofihe%lrucfﬁwg h%IH? 'ﬁﬁﬁ?‘ﬁ'@dﬁﬁﬂtg’@“éﬂﬂﬁ”é@ of the
| east po Nt f hd bot h nore polar 15 conponents.
(the two trans |soners) one of the Iatter coul d be crystallized from

- et hees hexane; nelting point 52-[egr] (IV% 25 -
1- (t-Butyl di met hyl silyl)z3- onyl oxyet hyl ) -4-et hyl t hioa |
zeti din-2-one A sol ution réfédf)?fi % '
X

-(t-butyl dinethylsilyl)-3-(1- hydrc yet yI ﬂ{m®h%l oazeti di n- 2-'one

mi e&resul S

(nmai gy trans isonmers; 20 7.65 g{ m) in dichlorone Lijane
(100 nl) is stirred at O-[err],Q nd oro?t}%/ 20 chloroforrrate
(6.15 g) is added dropw se. The solu |on S Fh2d to room tenperature
during 1 hour. After washing with IN sulfx,trlc acid and water, it is drled

and ﬁg/m% sanem agad%efothﬁiﬁ&tle compound as a pal e yell ow 0|I (11.6 .9)
T

“whi ¢ iRl Eilaly A PP, 51 e AT €
parti alréayt.oaetﬂhsléd‘rﬂe%nahgc 'fi&vté:r;eygmatzsvﬁeel tdt.z.&iytr%ﬁn&%}phfnﬁgﬁu%a&aﬁz gave a
pur e i sbalyloxyrethyiichigrigeon ﬂioh@&t—s[nﬂﬂ’a&]im‘i’éﬂx\[lfd’ngarﬂﬁe iPreffarabiye lcatehdic roum gfer r]  max
[err] a@d'llrff@G'dQ?AQieFerr 25 (V)
3- (14077 |99 sgét ! 8>n ntign an q"nweas!et’teatrnuozsmﬁ@famp'es 0
1-(t- blif;?l gi( ydff mra lcsaF:'tln ma Qggﬁf S;tsény lﬁg rﬁ%%*ﬂ&zw'ﬁ et hylthl 0
azeti d'lrﬁer tsfer do St rred with :
wat er (naﬁssmratsaesismmcwatdxa& mﬁ.htéa.em ca&bﬂlat 0 m) for 2.5 ‘hours. at

r oonug empsiuart (aﬁtessm-henhydmv«attyed! -rivathydtblidpdnk @ 13- coboxyiadl or omet hane (250 m Js
- foll ovved" hp Msmrn@qumsmngmt?sa Heatsule inveaiannihcdvigbout tese(pReparati@@and ) . The
“organi & %F‘i"@ %@w mcafpeetfag Otamx,' "denotes optize) f?f@ﬂ?ﬂ@iﬁhﬁl as a

a; let sp ra and IR
yel ! OWdQ es i re?s li;a:g \Z rr%aﬁogg’; Iunﬁﬁothtmsf)e : !
3400 é-zr%QLoﬂoz 0 in the following Examples are 2 2,2-trichloroethoxy groups
Et hyl -[trans-3-(1- r| chl or oet hoxycarbonyl oxyet hyl) -2-azeti di non- 4 yl ] t r| t h|

ocar bonate The p.r oduct of t he pr eRAEBARATIONEP (6.5 g) 'is stirred in -

di chl or oFEet htanle é‘L&‘O‘C}Ingl at -ZOC and a 0. 96M soI uti on -of chlorine in car bon
tetrachl 8 t|on sadddtoa
o Wl G e o eibidn et

et hanetnhinqtemﬁé’rat ohdarse ?eg ° J;H.I ﬁoi ?::;: ena

pot aSS|f¢um|rh9sdﬂm>eoajﬁl pbﬁﬁniﬁf)ilcﬁl&bhmﬁ yéc&ﬁtflmlﬁxtﬁﬂc&H}eWa%d(v& wWith)s. atur%ieﬁer '
sti rri Aepiurhehlqrids, thercembineddvestingsdrackieatravtaduiits 8n eqpricelsse di didhloaunatahd) amithé S

~ addef® a‘?mb'tqﬁ'ér B tmrew-epqum@txéreuwmem afateadd evaprseteds Thaudsidnissiriediobogait e,
dried y{:ﬁé '9 @"é‘”f’é%?ﬂ’ettf‘hﬂ'eﬁf%?t“ﬁ?%a qravn iy hiviae g erapTReET sty B8 i ca
gel (1 i,,(tguw,‘;,,t,g, ,y ﬁ-ﬁ%%aﬁ%&ﬂz 7o-di chl or onet hane 40 in hexane to
renove tﬁhﬁlu yrd?4e Vlﬂﬁoa gﬁﬁe(séml)ﬂﬁ%lloromethane 300 ml)is

t et r 68 Wiircydetr R Mﬂx‘bbtﬁl)tho&))(yﬁbﬂwﬂh’ﬂand(@s §) &2padda podtidn ovet'fllﬁmutdé ¢hd Bluasmt hage to
give the title conmpound as an approximately 1,3:1 isoneric mxture, the

maj or isoner being the | ess polar on thin layer chromatography in 5%

et her d| chI ororret hane The ITB.] or i soner | S crystal i zed from t he m xt ure
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et her - hexane as’ yel | ow pr| sns, mel ti ng poi nt 64- 67C. 50

PREPARATI ON' B 50 (1)
Et hyl -[ 1-t - but yl di met hyl silyl - 3- (1 hydroxyethyl) 2-azetidinone-4-yl]trithio
carbonate (isomeric mxture) 1
-t-butyl di nethyl silyl-3-(1- hydroxyet hyI) 4- et hyIth| 0- 2- azeBrzdamoea (15 P g

0

(r)f anm TSONMerTc M Xture prepared—TmmsteptHt+—of—prep=at d.LIUII A—t+s—tissotved -

Tdi C I GRRIBBR tdr et for PYbURL e nibilurdls wadBBwiihSdo R periichs bt i Of 55
chl ori rlﬁdrtffhlcﬁ-aaérbd}W;iﬁaﬁdéﬁﬂr;Blbeﬁiﬁl{méé§olﬁﬂol:1ern;viar\Q5MpSQ£HtaEr residue distilled at

55 At hrhmbaaduommgvemimn foleuri (8.9 PE0EROEVOSiCnrh); foaviza bahs tileBrétyiel] Kdlinglpoigt8. 9 g) in -

vat er (13019100, v p@rsmlan amgolme}sqmltahmamﬂared eRctoim vedxdiml i b o l2 ni)

t hen E&ar 'l)nl1tl 1”?"F ( %fﬁ?’&%?{gg;@%ﬁwﬂ 's"‘”sﬁtllrJ (r? ed at err and t he

above 3 xture

2o Sl f b e T %f e Bl
bi car bOW&Ecﬁ-rSO L At HN FstiBacrHoa 5184 (1 ﬁﬂ is adde Qhé Rkt Wd?rgecﬂb °C'o$er

di ssab \oesduourrancarebmad {vithh 5camhalcia (1 ralie Daﬂdroﬁiafhem&rsmgr |§flhb|€£ﬂd9cl) ar}fe @lusibhisca del ,
elutin gvasisi@ Mtapfalét ayrdmchlhn bicarfrmate tddtd and lkvappriatéd. Theresiduris/dyiet hteudbyaquumcm ct
(CH3 CH?S'e aygtiaw s'“‘f‘%!“F'O\XBH“‘tf?“’Z@%P@Pﬁ'@? title CE'EP%'Oﬁ h?‘eflgr'eftalfﬁdor i d e t o

a
gi ve tﬁg\i mét@ )é |cag EIB‘ oe her rn Ioromet a e rtrgw aratro
PNR 5“l tfono ﬁ\gp soﬂh cbrﬁp t%c@r r) ‘?fL ( I |1,),
-Et hy[ T cbmpaheits dha b byAs%owrsr and 3t e Yokt Lol &N&e&%ﬁ&ﬂﬂ az.yeehﬁwha pAmazetid
| non 48268Cyl | trithiocarbonate

8 (V) 1-(t-@gy@mmlsgﬂﬂi B-trichloroethoxycarbonyloxyethyl)-4-ethylthioazetidin-2-one

8 Et h QP)%;EMH 24 f gth ?#II)P thydro \@thyll)54 ethylthloazetldm -2-one {mainly trans isomers;
oy j&f o ﬂ"F:P;r::;sgﬁ T
( 4.3 m asHi II(I Q@ﬁ)i eﬂld tg'r @lgﬁrtl al atgd)tl gﬁét rgb : gs :lpilsﬂe

_trichl qeieeto YH1 G(Qmmélﬂﬂcaﬁ)ﬁmﬁﬁv&hzu Gurfle) purificaB SR the 6@ RepMaSSinpld Sifftially Xt ture is
stirr edolwlfued atermtealipemmmmllfzﬂrons?frdwmme gbwrmudméoufeedrerﬁhﬁ poird BB Q) hangt hane,

was h@gl inffared specown v meX (GHiCh) 214769, 1746mds  and sodi um bi car bonat e. After dry$ng

s e vgﬁﬁ”‘gfﬁ;%g i eﬁroa,@%‘rggapw

(HPLO) 164 tehnbéritdredf éms

sol Veﬁl'faque-];h&oﬁlhﬁﬁﬁloﬁﬂelﬂz st&ﬁﬂfﬁ'ﬂé’kﬁﬁﬁmdpﬁasa istthenldRed a‘iﬂ@%borﬁt@&to Iﬂitﬂém ned

nucl earompmyness ayellsdiiGhgSayingidtrabdpectas vamaxfilm) at 8300,y Obyans, it af f or ds
t he desr‘VQ/I @@M@hﬁﬂc&rﬂme{t@vcmmwfp th b?-meﬂ%" i hlocelcbplr% ondi ng to the

na'l or O?C orlnem on tetracl &(‘gﬁ% tafqeé oml) I' I 96'\:' tl econd
el ut ggl ¢ ﬁﬁi a.oaa&?séc % h§§,. §f1®rarf9ée
obt T e et F)Wr&&de»(se\{nlﬁ@% i Afte ﬁr.rrghrer eu.&@ﬁlc
conpone&dsitis mibdtes, xdesi .cﬁeaﬁrednaﬁé.saddsa)mrthaf:ruﬁmsMshéoemmram quera ained as a
waxy yebdigmbisasbanete, dnied éridegappetedt 80-[err]. The final component is the
r emai ni rT@e'PF%@ m'stbmch@matqsephthone"@d 10 gHinitigkyrenitingwith9%ali lerorfvwadﬂ

whi c? GHeHNa I PRYedhaypEduptifsth { et tstpthise gekaveiewt i ng40-
poisnt. GaTART i m%&&rngmmym {hﬁtlmrﬁh?ﬁ:ﬁg gy Efg e%ﬂﬁéﬁ"ﬂ ’Step

(V| ) hhe méj omeris crystallized from the mixture using ether/hexane mixtures, affording in 3 crops a

Ci - Et Ip;ddpah(vlngtarmeuhbamm $p0s3Cant bavitglirdeared kpgirgm Qmazremcdlanme-mmhat rithioc
ar boAat tcmdm&me'res less). X-14y c(vis Il)allograybmpwsfﬁhesommsbetbﬁﬁ,@ISI&nsemeNr silyl id49ner
from st % 1‘;3"@" 5! °'§f’i‘ ‘F'zﬁ:}gg usipg : b?'?héﬂﬁ tbﬁ"lr“%"%xm*ﬁr ‘concen-
trated

layer chroma graf)lw ?t?ic Zp °'" 4?1% reactlon to be conplete. The m xture
is eggracted.in ether:water .and tAREPARAT®ON 8 phase dried and 20 evapor aged.
The residue is crystallized from ether:hexane to give yel |l ow needl es,
~nmelting ﬂfbofthx/ -/ &G&fﬂdlfm@hylsl/vmiﬁydr xyptayiidgzetiofnops4- slhﬂthdeqmnetarls aeleefslrel

o R *@’"t%é@rrrzrrg i A
e 3

needl es Atme!:arrl’sdﬂ&e ptﬁutf% is srum hydroxide (8.9 g} in water (30 ml) and ethanol (300
PREPARM)WiN afidition of ethanethiol {12 ml), then carbon di-sulfide (40 ml). This solution is stired at0-6°Candthe - .
(3S, 4RabARp chiferimalicdd-nfitturendded] Afteos HoossptBS"Qamnhitiupdteaydcted witl dithictomethaned - y| | tr i
t h| ocammvethmatwdaquwﬁw bishrboimate, dried (Y1g50a) aﬂaman@ icill an| c acid:in
6?71 T%T 5’5 'fsﬁ'fsf" caf%tea @Hdel 6° o Q I'ﬁa?ﬁ' gst i r Fod
Sol vt G TR R A

and 40 Qf@o@&st Bé&@bé&o@t@nﬂ) e I ntaining

mnu ES

G?Féf”ﬁ?"'zf"b Th SRR ARCUMIE unt i1 thin

t he termmr afwr[et-a&y/@nbmw&@wdr tncﬁbazemox;twbeny/&yethﬁﬁ dzbxRimos Ui rred rapr dly for -

1 ho6§ ylitrithenarbarateer ed. The filter -cake is washed with water and taken & in
600 m ethyl acetate. The ethyl acetate solution is washed with water, cold
dilute sodiumbisulfite solution and then again wi-th water. After drying

over anhydrous sodi um sul phate the solvent is rermved under vacuumto - -
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NVR: [err] =5.7, 1 H s; [err] =4.5,1H, s; [err] = 1.55-1.67,6H [err]).
B. To a solution of 67 g in 85:15 ratio of 6,6-dibrompenicillanic acid to
err]-bronopenicillanic acid in 500 m dinethylfornmam de at 0C is added
@ 3 g finely powdered potassi um carbonate. The solution is stirred 5-10
nutges andgﬁ&xz%z(gsrret hyI |od| de S added The reaction m'xture ts thems
stirred Wy 40 . e et re—

r eact i Oy S Bl ANEShy Ry - @gtoa ) SRR R AR e b ol oy il

met hyl @J‘@mﬁb'sﬂ"?édﬁ?dlchm 3 SR §B ncl Aok detHl chior et ﬁwaramm 9 80de 4@% sol vent
I eNDV e dirdpvil . THeingkturé RGtikiéD dt @omaénRrallOfol? hoats, thed dilliie®@With di andrhhaharns added 600
m et hylashed @it 0.2N sulfadc @l wdtérand sodiuttbiarbaaesd Atler diving ovarbsydrods iamhesiure r

anhyd§ @d@etestt)@ﬁmwwp enaﬁereCTdmcrmvrP&tﬂeedsemd@dbvbre'mnrmsmhww ord 63 g 5

cru d e ogrégrty PLC hex s eluting solvent. The first
' om r {as det tic as;an oil. O
oroaid "jé% e 4,53 ?& m‘%‘?’ﬁﬁé YD s
pr essur,s% (gme MioR A épm\g) ﬁomer ofthe -
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i s separ | edte Y BHinG Y Bk & §nd%ﬂﬂéd%%‘ns i @e 39 B BRAUALESatAgder
vVacuuM; E@bcﬂ%@ésllb@ eﬁued E %E%ﬂav@ﬁe@&lé méllmg ra‘g %32(1!@'& hyl Eenr ?3' | I'anat e
and net hyl 6[err]-brono-6[ err] -(1 hydroxyet hyl ) peni.ci |l anate, are detected

by th$n 55 Iayer chrorrat ography oIi’REQAMTm gel eluting with 10% et.hyl 25

acet at e/chl a sol utlon of 8 0 g nethyi
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1800y i{%; ?ri AELIHEY SHhrloR b Al Sously K6 > SubhinkeFid il 1 o:%
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spectr ggampe»s (Nuj ol ) at 3400,1780 and 1605 [err] By X-ray 20

cryst al Tagivapidbheof fdisiGin arbis-- NihyBRkREHYB-L Sthly ifophah- 2B B IBeI0.23/g) of Exalpls:

pr oduct g ars.irdiuglyatidsd 1ot BRturd dgatdimethP®rmartide 2ind), wvedaytoxgmehyl chiloride:

Re et i 0118 mlend sodimg M@émﬁ@ Tie mixtyreid stirred it thedaf undeyinitrggertfar & haursi thenradded of

. e W WT.W SR

V\Bgétﬁé}mEﬁs potassi um
Trans 6-(1- hydroxyet hyI) 2-[(2- 25 hydroxyet hyI)thr o] penem 3- car boxyl at e,

eachsot BYdMeER with its. enantioner, 25 the two |sormrs
(5R, 6 SA SR @n@tl@ﬂf 73 g(SS?SRb‘f -[1 @gg,tl’\gmcarbonyloxyethyll -4-

t rans- "hﬁ ‘B’ az 'q;%%ij ‘?:%’@%%3( %Pga'atggefmﬁfge%er

Wi t h 'L tin I!Ij) th ehe gﬁésézﬁ xal Isa @d Of
2 POt aggS bdiThd rbatilon R ade foP a@h.tw nreeaeara 1sd:na| e, 48ach

t oget hwdembrekm@nteﬂaﬂﬁnlr%ﬁed B'tﬁrﬁapﬁrﬁﬁ 5046 p)r!rtror?&f water. The solution is drred over

30 EXAhfRlydrods sbliiemisuitatd an0 rheisaivapits rigodv@e 8mdgnvacuum. Then, 50 mi toluene is added and .

.trans- re(npvmmyeﬂleh 9*)“32'-"@!119 ford pghepredict 52 dedepl A @S ARPRPF-(1g) of Exanple 1
g ar %p FI@%E%%‘F%% "'EP“ VNJ [(5 Ehfqhiaéﬂ"?ﬂ“ﬂ'ﬁ‘l"éz ‘d'i“if‘edr\'”ﬁé‘ﬁf‘l’f?i‘vlaﬁﬁt%m de (2

' 94

30"

m), ﬁ\;é?g\a (0.17 m) and sodiumiodide (0.15 g).
m xture I's’ glislifgl 2139 ghezéjag einder- nitrogen for 5 hours, then added 35 to
wat er asd watsaraﬁarﬂdswgbrhd@éubﬂrss 4, br- 3&1ctrrcas.beth&ymsdwrdx9&hw4wat er, adilute
sol ut i hehyhiogadibnothidythiob2bkadigne-1-yG-2-hadrokyhderad ih Y25\l tity mtylmatmniuds atdtam
chl ossi-gedded2§gimsthyisdifanglghlariak fellpwpd by ealriethylatyne The redvtion infolipweagipy p thin 5R, 56S,

8S andlamchrsrsato hys ti ‘V'Eﬂ Eb/%q %? ylenechlonde After stirring 45 minutes, 1256'ml

yl
trans- é&va g& T e BT o ST R bt TG e idate Wi th
its en hydr t and the solvents are removed under vacuum. The crude product is
40 Algo démai6drapnb®bh &b rsZer?caGel with 20% hexane/chloroform to afford 6.9 g allyl [(3S,4R,5R)-3-(1- 60 -
(3S, 4Rrﬁmm&hé)&cérlﬁdnvlbk\}éﬂﬂﬁ-meﬂwmaﬂdﬁEhaydbtmi\y(htol]}y betidinone-1-yl]-2-chioroacetate.
[ (et hyI 1hi1t8pc1a00zorid€DMdy| t hi 0] - azeti di n-2-one in 90 nl' benzene is added 3.5
g allyl \yRyex &é@rﬁés’ 1%@%%731?'1' fogen this mixture is slowy azeotroped for 24
hours. (.T r E S bor graphy eluting with
10% Bt h% h‘eo Rer’m &l ﬁlJcshalﬂ\tl)grﬁfis dg){"cthpmethox arb?'a’Poxyegﬁhq addi ti onaI al Tyl
gl yoxal ate | S added '



45 and the reaction is azeotroped for 10 additional hours. The reaction is
then cooled and 150 ml benzene is 45 added. The result'ant solution is
hed 5 times with 50 mMl portions of water. The solution i's dried over
phydrous sodi um sul fate and the sol vents renmoved under vacuum Then, 50 ni
udpe |scmdzdﬂdszmnd rermved 3 tines under hi gh vacuumto afford as the12 '
pr oduct—9—2—g—ecrude—atty—{(354R5R)~=3=-(% :?

tri chl ofREthO%HEEHoRRN ystetterta 4: (zecttam QM mral.ttua%oc% azeti di
~none-1 U %y@ﬁ%@&am AT rotalon (ERubd ©Rbar erar.ﬁﬁ&nat’ jredb RN

50 NMVR: (c{;rerslét]onef.@adﬂa’n 6 dédrmirdedby fhat1svjer ehrdhnatdirapBikluting vr[narrre]hyrénéchﬂo?da 1512 3H;
[ err] —additigit! 1805y, trigienyl Bhosahineds aidéd #nd t1e reaCtich. s@rregi atarokient tetripgriature. After 40

( 3S, sHo5R) thereactiop mixiyie 1§ PejEedintepeUPIsEY Athex gnck M'cew'th b""esolutlon and5. 5
[(et hyl"t éﬂa’?‘ab t‘ﬁﬁﬁ‘l"& rlsﬁqﬁ%rveza"a :tg?tgt;g t'mé” hlre %;;a tTa‘Fe in 125
oy L i i) wﬁhorr de

r eac athin

I ayermchn&aiwno[g]z@ap ym? ut| ng vvr t h 5% et hyI et her/ net hyI ene chI oride. Af tyQr
stirri ngiR4epdTa0@s (chibRBormisolowdrily| ene chl oride is added. The reaction is
t hen wasNMa: ém@é-swwﬁtéﬂﬁtﬂi@% phosphorr c acid solution, once with water,

n and then tw ce vmth

and once_wi th" % o rbonate sol ut |e ) :‘_
b e g e A onoﬁn ?m 12 %%WM}% sl oy .nqioemﬁm s

- silica ﬂ:@{ate)%l ed ﬂt@t&l@éﬁ@ﬂﬁ daliérRdved ﬁH’cmr High \Bétfuﬂfdad ﬁtegea&lo‘i\ n*r)}fhre is chromatog
[ ( 3S, 4Raptéi-oBedatse sili€}el with toluene, changing to 10% ethyl acetate/toluene: A mixture of 1.5 g reaction

tri chl oprodichioirgletad Wairhyik mxiyr emh%t; }:phtd nen«wut-md@ymah b@mteh-nmyr:nrmupgrapruzet i di
none- 29% ‘Veettarﬁtcetatfée'w&t@ffo E"PM 5§§§G 20 -
({

U l VR: '
]pe -3-ca ﬂ%’ Il ? is)r2-ethy
6.23-6 rch o, mcax? thy ]’peneni 3-c.§a’rbxi<xéate . Zf \E 5566 §ﬁ t[ 5{) P]S 65 C. Toa
sol utio @n% 0 117280 (0.25%) in ethanol). - : 3 :
[(3S, 4R, Ea)casaoétiant ratzg:b L, asa2efohgavcawaaany | oxyet hyl ) - 4 &5 12
GB 2(x%$2580 TB a solution of 1.18 g allyl (5R,6S,8R)-2-ethylthio-6-[1-trichloroethoxycarbonyloxyethyllpenem-3-. - 25 .

12 [ ( et daydoktiate nOOmi et byvirafyrbn rigenfitrddemiz edded B mbmﬂc]@crdyén]dfmmbrtmwmtmtcat ein

90 m . Eﬂ“ﬁ’ﬁt r?qst?mrﬁttted@ﬂ 1éh squ§"91‘tm'éd'"l?a‘i'd' 40 ﬁ‘@ﬁ ¢ PFB% f—‘fb'"twl‘he

react i ofpria 16° % ?h‘ﬁ ﬂp'ty§'“ ‘g °34 ?FB | etion
en Itere a After

of ﬁ?,ctea‘ﬁ”m' org%of g Gl éeﬁrﬁ.fhrtnagnfeggn oo Shioh 1 'l.w var s

Y1 €aHydrois@bdi )sulfa{énn bilof RO &YIved 8 UndBBvdelidnPaHRr3s 7§tf‘r9§£t R (Bress, QR)-Qﬂ ed an
t he r eaahtBid-651-hydr@getayl)- mhhemsmervw ature. After 40 5 hours, the. reaction

m xt ur e Benilpdy A28 chgialivt (5.636:0 2-athylthid611-txidhiver- etmmcamwwetf\vﬁpeeemvBtdthIawes
sol ut | owmmdd Bvabsvet nrmséurmqw?'q/m @0 allyiizé- C§b¥ 9tévtth-°r65(1ﬂtv¢redetlw'tnen%ﬁydr ous

- sodi Utk ‘? 35
chromat nﬁ o 5@ §’ o2 ui S ETI'{ T ar@é{'qy Rt ;étjﬁi TR 1
g allyladgé assrum 2-ethylhexanoate in ethyl acetate. Then, 51.1 mg tetrakrs(trlphenylphos :
-trichl ﬂftﬁﬂiahmyn [(0}513 myhmy&s‘owba is dtirfell 6 /rhinbie® A6 addR@ASINbO By iribi¥ngl) - 2- azet |
di nore- ghosphifje-afld 28 mg tetnakisittigHacdpiosphénelpaiddaime(0) id @ided, Riibatd tyr10 m) @hyl pther+Thg. (10.-
10 | R HA9HEtsiopgprregiyita eemotﬂfteﬂdtomtbeﬁowwon "terﬂvnd wgshed @itigetigy] ape@terand ftevlr] =

4.70, 2fperdoafoid 4amapolaseiyh [R4L658 no i pyds gpyl@ﬁnem -3-garhoxyjatey T |
[(3S, 4%‘%&” 1 ged1 5{.11 jﬁigffkmﬁ ﬁ ?n ggerg g/f 3‘ec9f1d cHap ofcrys#als |s}|I eredto -
V& -

[ (et hygl sar" o azeti d| none- 1-yl |- 2- t ri phenyl phosphi N&s.
acetate in 4@93%39@hm@n&125437eﬂ4 uxed 15 under nitrogen for 22 hours.
(Reacti on i s £665-80kMH,y(D:GH N | ayer chr.omat ography eluting with 5% et hyI

acet at e/ Bdﬁtrentelz Th@zfol uene is then rem)ved under hi gh vacuum and the

react on oar sr | i gel wtt tol uen
chang‘rfon,g,e& oo ﬂ%,ﬁ'—; mg ¥ I i @F ﬁ ‘& /?m. ool éyn(‘?ldégt
- i's i'sol go® dM?b@tE%stuﬁt iét srin tt %nﬂﬁ‘ésure
. liqui d givrgietegbaidited, wishida Mﬂ(ceﬁrt/ yétata&ﬂteﬁiyﬂa(tﬁe@ oléﬂ‘&GWSln Jté%&r ml. 18 ¢
allyl (GBcBR-& Ithib-@ﬂ-lhydrb*yetbylﬁp{ném -3-carboxylate. - . '
tri chisor Betetfax aﬂ‘b W}ﬁesnwypg)menem3 car boxyl ate and 240 ng al | yI 55"

(5,6, - Ci E')V'Rf’e

" [trichlor oe é Wtﬁ”penemB car boxyl ate. 5R, 6S, 8R Rot ati on:
[err] (0G2 etltlen gfttlh'@d?&:le ureslije@ﬂgd lﬁsta%tﬁatFluﬁlﬂzmg Eé%ﬁh]SRﬂrpblﬂﬁ%(l'l n.et han0| )

- E.  TogodtriciMroéthéxpcafoniod8th@)-@l aketidinone-4- -ylMtrithiocarbonate yields (5R,6S,8R)-potassium-6-{1- 60

" (5R, 6S, Bdjoxstipn )iy (nibltybhiGpehdmBicarbbilylareadet hoxycar bonyl oxyet hyl ] penem 3- 25
carboxylate in 9.0 nl tetrahydrofuran under nitrogen is added 3 m- acetic
acid zand 500 ng activated zinc powder. The reaction is stirred for 2 1/2
hours during which time additional 400 ng zinc netal is added in two _
portions. The reaction i's foll owed by th| n |layer chr omat ography eluting
with 5% et hyl "acet ate/tol uene. The

-



After washi'ng twice with water, 3 30 tines with cold 3% sodi um bi car bonat

solution and twice with brine solution, the solution is dried over 30

anhydrous sodi um sul fate. Renoval of the solvents under vacuum affords 72

ngy ael yl (5R, 6S, 8R) 2- ethylthio-6-(1-hydroxyethyl)- penenGB-zomdzoxyl até3
>~ Tarry 220 mg artyl- (5, 6-crsy-2Z2-ethytthio-6-{1 -

“fichl oro-et hoxycar bonyl oxyet hylrbpapesmégsar boxyl ate is converted by above

procedure to yield 130 ng allyl (5,6-cis)-2-ethylthio-6-(1

- hy dro xv'@tfcﬂlywyn faneplatdns 8% tq;qg_rprbd)fyéoateef the dosage forms in which the antibacterial agents of -

35 F. thnr@v%ptlglbqna\(kpe@mp@yed;[y@a%thapqﬂyqmgredlent is desrgnated bytheterm ‘Drug’’ which is

(5R, BS“ to indi Tt em3 Iate
o SN ARSI ke T
tri phq: S | s a

pot assi um2 et hyI hexanoate in et hyI acet ate. Then, 51.1 ngy

t et naKnisdtable Submanyibipfensulatisini ne) pal | adi um (0) mg/madded and the sol ution is-
~stirred for 15 minutes. An additional 100 ng_triphenyl 40 phosphine and 25

reaction mxture is then filtered and 150 mi net hyl ene chloride added.’
&

'y tetﬁ‘%{ g i phenyl phosphi ne) pal | adi um (0)20¢ added, followed by 10 ni
et hyI e 40. product slowy precipitgates and after 1 hour the
'sol qgl |p§,aé tered and washed with ethyl acg‘ ate and ethyl ether, to,.

B
-affords (ﬂ] mBrodRrsi®icdiliose . = - o )
(5R, 6PoBEthyignesdiegl40bo 0- 6- ( 1- hydr oxyet hyl )penermo3 car boxyl ate. To the not her
| i quorPrevidogelded 10 nml ethyl. ether. After refrBgeration overnight, a second
crop ofedEmEdte s s filtered to yield an addi®Ponal 90 ng of the. potassr um
saltzo‘%§d'" | ;_[err] ='1.25-1.49, 6H 8 = 2.9%-3.14, 21 20
45 8 DEEIEYN 1 8 = 4.12-4.37, 1H [errf= 5.65-5.67,1 H d; (D20)
Rot ati on: Thefakd = - 145.2 IR 1600 [err] and 1dd0 [err] (nul o). 50 To a
sol uti on- of. 130 ng al Lyl _ . _
(5, @sci BiysoRre parbhehs inia@orGiorf df tieywehten foy iebtjon bp emnm&ocavmﬁydalmzs asrﬁ: Qha?gerrt '250

rret h |a8d @S@h@@?ﬂzwe'cam sadium efjrateydisgdiurp edetatq, BEG @Oaauworw at)d

) tlea e rz Y1 F 'g Bate in
eth I paz"},ggr{eo mgw@igﬂlﬁff‘ ﬁ%ﬁ%{gﬁ’fg dopssy “’°‘é9ﬁ‘§‘%{r g"n% Frring for
1/23510ur I's f| ere 1ed Wi th et acetate and ethyl ether to aff&rd

105 nmapmea%&hwﬂabS 6-ci s)-2-ethylthio-6-(1
- hydr oxyet hyl ) - penem 3- car boxyl ate. 55 Rotation: [err] = - 14.5. 9 (0.1%in

wat er )itefifR: [ err] =ingredignt1 43, 6H, [ evng/Japsule. 78- 3. 12, Pidcapsyler | =3. 84- 4. 02,

1H; err] =4.15-4.2 1H [err] = 32 5.77, 1 H, d (D20). G Repetition
of & eZ pr ocedur es dé’t‘c‘%g gdpi N steps fﬁb F uti i zi ng (gg 4R, 5R) - n- butyI
[3-(1-3 60 Corn Starch, Food Grade 40

tri chlaor oet hoxycar bnagﬂegwsteb& e)uspP2- azet | di none- 4- yl )]7t rithiocarbonate
yiel ds (5R, 6S, 8R)-potassi um6-(1 - 60 hydroxyet hyl)-2- :
(n-Bat yl t hi openem3 car boxyl ate). 404®g 700 mg 40 -
GB20425 Tl ON foI | o forpmulations are
oo 1T En Nos. 32 ;;g§g Juibam ’ﬁfﬁéﬂﬁ S R BT At o

this invention may the active ingredient is
’desugrvab/edrobyulst}aa term Drug V\hr ch |s 5 meant to indicate the foll ovvrng
.conpound:- - -5 potassium

* (5R, 6Y°®Mp- 6- (1- hydhw?e&thyl) 2- et hymlhblelpenems car mﬂi},ﬂlﬁte It will be
-apprecji at ed, hovveve that t he above éorrpound may be éepl aced by equaIIy

effg&t;i ve quantitie éegg,her corrpoufﬁ s defined by fazr’rula la. 10
{4 .

| nj éCtaabl e Suspensi @i, 5@fcAtbsd &k 50
10 Sterile drug as 10% paste in water 20 : 40 250 0 Benzyl

Al cohail Corn Starch, Food Guide 20 _ 9. 0 M;t hyl par-aben

1.8 1% Propyl par abeMagnesium Stearate - 4 0.2

15 &8di um Car boxynet hyl cel | ul ose 5.0 Pol yet hy?®ne

G ycoI 4000 400mg 10 0 Provi B8

5.0 SOdMH merNt)g 25 2in a suitable mixer for 10-15 minutes. Granulate the mixture with Iter:r‘mﬁloQ’» Pass the
wet granulation through a coarse screen {1/4”). Dry the wet granules for 8-12 hours at 40-560°C. Using a
60¢ suitable mill, pass the dried granules through a medium screen (No. 12 to No. 16). Add Item No. 4 and mix for 60,
10-15 minutes. Add Item No.5 and mix further for 1-3 mmutes Compress the mixture to appropriate size and '
. weightona surtable tablet machine. : L . .



20 Di SOdI 0 1. .
20 V\ater w‘ﬁuﬁmﬂ l“!!l . (g.s. To nmake
, ns in a portion of the water for i'njection by
. s |ng |t to [err] Cool to [err] Charge - 25 and dissolve benzyl al cohol,
di und i tﬁ§t2®42 520$E)d| um edet ate, PEG 4000, providone and sodi um 14

car bo ; ;.;1
‘Make a-glMmgy of the sterile actlve and pass-it through a colloid mll. Mx
it well with solution from Step 3 and pass it through the mll. Bring the
suspensi drn Acprigeend ofttiforrolaune/ wei ght and fill into steril.e cont a| ners. 30

30 Capsule Fornulation Item No. - I | ngredl ent - . —nglcapsul e
_ ng/cap%Jf‘%E'é@?RMULMS . dyug o 250 o

500 : 35 2

_ -y _ K 0
123 3 ~ Corn Starchy Fo 'G@dg
Magnesi um St ear at e, USP ACH ——Cuuun X
400 mgo - 700 ™y

in a swtable m xer for 10-15 m nHt_es. Ad%lte

Lactose, USP~ . - 106
40 T 704

40 Mx Item Nos. 1,2 ang 3
No. 4 and m x for 13 -

mnutes. Fill the above nixture into/£uitable 2 iece hard gelatin.

capsul es. 45 Tabl et Fornul ation _ COOR '

45 | t%{n | ngredi ent ng/ t abl et 15 .
_-ng/tab ﬁntwhgchmsaIoweralkylgroup, anaﬁgqgan alkali metal cation, oraphthahd I%Qplvaloyloxymethylgroup,

500 50 ¢ amixture thereof with its enartidmb@se, USP 10 N

112 2. Acompound of Claim H&hidBcompound being sodium or pﬁ@fsmnﬁsmss;tn)-sl?om,wr@mﬁlﬂ)-zas 10%

past e i sthyithiopenem-Parboxylate. - 40 4 Corn Starch,

Food &, i de Acompgund of Claim 1, said compound bging spdium or potassium (5R,6S SMQhW%mtgﬂ)e?ar agoe
4 methylthlopenem-a-carbo lat;i

4. A pharmceutical compos ac oungd as defined j m a ne of Claims 1. t a
55 400 gtgi elngredlent in admlxt::revsgﬁ’g: %tcgﬁém &3 Iec né'? F"t d SUI bfe m xer
for 10; 1% M gHatrRseeutich doHpoRiicn ﬁh&anmw E&m&.swg Thed Raspordveciamls 1
gr anubsitd 304s ah bétoeinbredieAEGExBRWHAE p(.a‘t/néce)mcalara,tcetpbalewhergr apiplens for 8-13%
hour s at 6] e¥wharmacigicsl Josag6forms tor eralviseconiprising paswotrivas definedin Glaamu Iaeam abtmeoug h
- a nedi ur?ﬂ@é'ﬁ'@eﬂa W“femthta@hmacem‘)a"v @Siwtqbteéwf'mf excipiedt- m x_f or 60 -

m nut es, d“;f %\]'FRP friain §. Gerpryising pesfum erpotassijim (GB.65. 87} 81 E‘é"§°"0’ﬁ8""’ '

fopenem irbo
M Xt ugg éoyﬁaﬁsgwm Sorahb AN, U HBing Ot S8bloRloFioh BBbBle (TR HGnyn
GB2 04 22 |openem-3-carboxylate
14 CLAI VB. Jrheéommmuldefmédﬁhami Qfdithe@sdin JraktteaindntdPbiddrial |r3f5ct|ons
_ [err] 10 19.5 A process for preparing compounds of the formula . _
' inwhich Ris a |ower alkyl group, and R3 is an alkali netal cation, or
a pht ?%TAWNFB?’MBW‘JI oyl oxynet hQH group; or a nmixture thereof wifeh its 35
enantioner. 2. A conpound of Cl & m 13 saild conpound being sodi um or.
pot assi um (5R, 6S, 8R) - 6- (1- hydr oxyet h§l ) - 2- hi openem 3- car boxy! ate. 20
3. A conpound of O aim 1, sdgd cenpol I ng R or potassium '
(5R, 69 8R) - 6- (1- hydr oxyet hyl ) - 2— 20 met jyl t hjjopenem 3- car boxyl ate. 4. Ado.
phar nceutical conposition, conp i nd as defined in any one of
Clains 1 to 3, as an actl'velngre nt, in adm édﬂ e wth a-
pharmaceutical |y acceptable carrier or excipient: gd A phar maceut i cal
conpogd tion for oral use, conprising a compound as defined in. any one ofgg z
d ai N5 ihwichRas Sowe sikg Brodp AR isiad Gk@ihhed batioh, dr &6HiRaY &yl bipivélol Bxydnethy group;
phar macemistate|therepf withpitsebérgioman, whiel is charagtetiiep bedytlising 2 borbpoud gritterrerameut | cal

dosage rmfor oral use conprising a conpound as defined in CCaiml, as an .
9 IrA(?KE|NF0RMULA18 dl OF 9 np £

activeg,. ' i H : .‘ | o
. _CHj—""‘gnluu : S\c/s\ .
: i " |
) | f )'-N 5 55
L

in whlch X'isa protected carboxyl group, Pgisa hydroxy protectmg group and Yisa phosphomo group
being double bonded to the adjacent carbon atom or a phosphonato group with a single bond to the
. adjacent carbon atom the negative charge of which is compensated by the presence of a cation, or a mixture
65 of stereoisomers containing the same; separating a mixture of diastereoisomers, if a mixture containing 65



ingredient, in adni xture with a pharmeceuticatty acceptabl e carrier or
excipient. 7. A dosage form accordl r| sing sodi um or
pot assi um (5R, 6S, 8R) - 6- (1- hydr oxyet lﬂﬂ"ﬂ"“ﬂmm m enem 3- car boxyl at e.
8. A dosage form according to O ai mt, Ml di um or pot assi um
(5R f8S, 8R) - 6- (1- hydr oxyet hyl)- 30 2-net hyl t hi openem 3- Caldapy %e%
act (:-rl aI

Qggpg_u_n_d_g_ag_d_e_f_l_n_e in Claim1_ for the use in aral treatnent

i nfecti.ons. 10. A process for preparl ng conpounds of the fornula 35 TAKElI N
FORMUL a efemslomersw s subjected to cyclisation, before or after removing the protecting groups; and isolating (| a)

35 [ er '{I ound of formula la (in which R; may be H) or a mixture thereof with its enantiomer as an alkali
t or converting the cyclisation product to the phthalidyl or pivaloyloxymethyl ester or a mixture
40 45 thereof with its respective enantiomer; if desired the process mcludlng the st p of separating a mixture of
45 i ns efahdinerd if emiRtuteRoRtGinAb kY énaBliotéPor Rdound ofbr GH?J?: hifation, g a
pht hal ¢veNsktiamr pi val oyl oxynet hy group; or a m xture t her eof wthits.
enant i oier A pisgss laccosiingla@laint 160 which thg groyrY in derrgmpouodoffotnab 1@ a ttidrg-dk or mul a

TAKE | 'N' [Phospgonio group. err] 50 55
55 GQ A process according to Claim 11, in which Y is triphenylphosphonio.
0

.60 in ﬂbPé gﬁp °%sf§;f$ifgﬁg‘isé‘ﬁ{:§gﬁ &é’lnbs&?)ﬂmd? whip" th?"@""i's@t"ﬁ"%ﬁ?ﬂ}eﬂﬁvabt?ea’feﬁet| n§
gr oup ang X pl‘o'iesaaﬁhﬂﬁﬁm@n%f@ﬂ%shﬁ'tm MWMtﬁe&%g@‘rQIsL@ur%gﬁp Lggent

‘car bon(EREHER)GH1-Bydh@PRPBathgitHpekkM-WhdrboxMats ispeddacdaond to the ad acent
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enantiomer as an alkali netal salt, or converting the cycli sation pr oduct
to the phthalidyl or pival oyl oxyrret hyl ester or a mxture thereof with its
respective -enantioner; if desired the process including the step of
separating a mxture of 5 enantiomers if a m xture contai.ning an enanti.oner

of the conpound of formula 11 was subjected to 5 cyclisation.
11. A process according to Caim 10, in which the group Yin the conmpound of
formula Il is a triaryl-or trilower alkylphosphoni o group.. 12. A process

according to Caim1l, in which.Y is triphenyl phosphonio. 10 ° 13. Aprocess.
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