%026644 Ortho toI yI ester of an al pha ca(r#z§§¥ ﬁggl cillin, pribcess for its - ._
preparati on. and phar maceut i cal corrp05| ti o) I.si-ng the penicillin This

* Invention rel ol e$thiC o0 ah QlipHa-carbbAy petiicili) frocas lﬁmxlg @paratidnl aml pAammaceutical
penicillin and I'ts salts are act mganmmnﬁsiam'tm i and Gram negat i ve

bacieria which nakes: them useful as therapey matic agents-

ag{‘a' nst bacterial i “éﬁdﬂ&' s ?‘ weF im%n%m@ag%éb@mﬁeBWVe Gacteria which
US Patent. No 3,853 ‘L "h° | tﬁerﬂﬁﬂtn&b bidphylittic @gérts ageinst bactérial infections|iy animals,
{-err] or a non- ihdididg MAPBRERSSAL, . cal | y ‘accept abl e salt thereof, V\@ereln Ris

~ phenyl, or 3- shi enys Paret Ne13,8§53,8491daims arpshiclfin menorastep & H?) formya, ‘patent
speci fi cally discloses the conpound wherein Ris 3:.thienyl and R. .is :

_ phenyl i'e the a-phenyl ester of [err]-carboxy- 35t Senyl| nmet hyl 'pem cillin. -

~ Such nono-esters have the advantRggH {GRatNH (e Q‘{y absorbed i'n ani ngl
speci és, incladi ng nman, where they ngigr go in |vo hydr ol y5|s to produce a
degree of blood |evel antibiotic ac ivity die o cér&e '
[err]-carboxy-pencillin that is not attai fed when thg ' \

[ err].- carboxy- pani kdnltbid) phdrmedeltidatly @accapilable 381t emhmqmvs'teewea is Bhg‘ m’ a'l‘dn% F'S -
species. Bri tisaimembemthm&ymwt memem-ﬁee" ml ni el erpin fis 3-lyieny! @

Jal

nono-.est er of [iewh nvbesrt.he '!P"V %F’é

' a hi gh degree of - 0 i R Srodubs g rderbveaad level artibloéis emiviondus to-
the discovery t hOmEo is/ noesttahedafwh[eerm} mm»ye@cmm itself is orally.
tﬁ‘.i enyl - met hyle m.&b Itdilt ubaltseeumasn5| derabl her bi o a| | abi:|

after oral adm ni sBridshi Ratent erﬁsg.gze w{mnqugﬁ p%‘f?e@.%@ Wtﬁ ﬁ’ytf":‘rrbow-& .

t at mnqmnﬁe&éﬂ MSluding '

esters. At houg'l't'enﬂ V'tRfF‘S?l"'“e‘tg r" is ,a lRa8r 6f\@-carboxy-3-
phenyl ester, thi Sl ‘?Ygﬁ% I o‘ﬁsz ra lPﬁugﬁérQﬂéavﬁlfainﬁ%ﬁt otah edmieiatcation in man -

serum l'evel . ' |niefyimenty Bithduigh thelelybesten omewhas bottar dbsoried than
peak serum | eg{e‘hs phéhymﬂar,a is monmber is ohlv bﬁm%ome Pfe1r59‘t ahe pagk ggég;ﬁfgm,_ |
- the phenyl est ehave aod faund thsit $he artolvh pst ﬁ ; T by ARFC (area under
‘under curve) methp® " BY ‘?P’“’eg mggg, qmlpﬁ&e,l esitdi 161 25 Brtimes
the phenyl es e?" :):E‘ &um dve tgen prétirse fmpmimoiviedge of

kfferences cou ﬁteﬂsll?ﬁﬁ NBGCBSBMQdWR)qugb bA558,029.est e ,

Tsclosed I'n US Pamatrd:m, 3, 88, 84dveatih uwrpdtlvént l21(2" 95‘“5'2'@"°"V°°’b°"Vr"§'““°“‘3 o
Accor dingly, tyiastamidolmanicillenic acidahfarmuta (): -
6[err]-[2-(2"-methyl phenoxycarbonyl)-2-thien-3". ylsatc ani dol pen| cill ani.c

acid of fornmuf% (11): [err] or a dmm,m-k: pHabl e sal't” or-in. )
y:\lvo hydrol ysabl e ester thereof. f45\\1_ . The c und of the presgnt "
EAvention 1 nclude the pharnaceuti I accepb rs of the 3- )

car boxyli ¢ acid group which hydrol ysgreadi I%/ in the Bnﬁﬁ body to produce
the parent. ac#ad, for: exanple acyl oxya Icngoups such as acet oxynet hyl,

pi val oyl oxymnet hyI'-, ‘a-acetoxyet hyl, -acetoxy- benzyl and -

a- pi val oyl oxyet hyl groups; alkoxycar.. yl oxyal kyl - groups, such as - -

- thereof. .
et hoxycar bony Oé?/ 3 éﬁ%ﬁa gépuﬁﬂw,mﬂozg?ﬁl;?h m;)é:yn: ﬁ%&g‘?‘ Vﬁzg;;mtlucauy acceptable. esters of the 3-

di al kyl am noalé t acid, for
di met hyl am noet Io;tbexvtih em«my:humwmteb r"e f - j’ﬁg :ayf rosye é";}’ t‘;;ﬁena.::etoxy-
grooups such as |9 ! ,,y| By Qréups Abuch asfetbdxecarbonvloxv-
3-carboxylic acif® '5 "" .o daéwaamdmn {1 jgrdupe | sucke asedimet*ytmrmg;m

‘eg al uni ni um “ald d,yﬁm;,&khﬁa etlﬁla&hl(&ﬂ‘eﬂ&l ercitiituyirinoethyl: andlaetags PYPE SYGH@s Pht
earth nmetal sal idimeéthisdpHaisatiav) Ci um or rragne5| u nd ammgloH fa (B tHeRbé Indiabsdits, eg

m
armmoni um sal ts, . f orsmaa blts. qf u:a g&ﬁ mpoun ‘rAstat salts such as calcium or
triethylamne, IGX:? Q' amm e 321 “ m;eb ia\thasaiwins lower alkylamino

bi s- (2- hydr oxygt] xuimmmei Bich as 2riyeioxyetyismingt, RisiZohydragethyi)-
such as bi cyci o amm,hy%x%tﬁy apﬂmmlkvﬁﬂ‘i!@hp%;ha?ﬁ bigyclohexylamine; or W“R-E;?.‘i?i?ﬁ.

idi
N, N- di- benzyl et hyditarsthinted, neN,N-dibenzyidthwienagiamine. 'zf% Aeﬁ"ﬁ" I;'P:r’:):;:s of the pyridine

, dehydroabeitylamine, N, N'-busdehy roa
N- benzyl Ler r I 't,yh:: :LZﬁa;:l::ﬁdinl collidmtz or qumolme, or other amines which heve been used to form salts with

‘_.
VLo o - ® known-rh?:fmn: atom marked * in formula (l) is asymmetric This inventlon mcludes both opﬂcallv

) actwe isomers at that posmon as well as the D,L-mixture.




S’ . > 3 . . .. \t
phenet hyI anm.ne, dehydroaber tyI am ne, : .N;N - bi sdehydroabl etyl et hyI enedam ne, - .
.or - bases of the pyndine type such as pyrmgggbgql | i di ne or quinoline, or°

ot her ai nes whi ﬁ& have been used to formsalts wiith 60 known penicillins.

The' carbon at om naPk&gMrounds ef oferKi2: 1Y Imavibe reepardety feecting i COmPRMAdrf iferula (1):

i nél-ides bot h -optically active isomers at that position as well ‘as the- :
D, L-m xture. 2 0026 644 The conpounds of fgr'rr'dda (1) may be prepared by :
reacting a cerrpound of formula (I11)HgN f eNa-lice am no group is _
optionally substituted with a renovabl e grolip which®pernmits acylation t@m
take place and wherein [err] is hydrogeg Na—-e rboxxl bl ocki ng group; wrth

an N-acyl ating derivative of .an-acid of” forml a COR [err] 25 and- - o
thereafter if WAGRMIAG ¥mMaGFath Mopibhallp SGhsButddWith £l |
(i) .r enoval of tﬂqytaeamﬂtwmw rmdgliobﬁpamc%o@l ﬂwkingd?b ! fg}’ﬁfo \)0&599?:? m’%ﬁ‘:’fﬁ'ﬁ?:ﬁ
carboxyl bl ockP9i¢otfosmya @X): (iii) converting the product to a salt-or in

vi vo-hydrol ysabl e ester thereof. Suitable groups which. permt acyl ation to .

t ake pl ace apd which are optionally present @ cﬁﬁzb_g 30 _am no group of the
starting material of the fornula (111)} 2 ilyl, N-stannyl. and
,N—phOSphorus groups, ‘for exanple trial g bgl gr oups such as . .
trinmethylsilyl, trialkyltin groups such as §ri-n- butyItr n, groups of tIV)
fornul a [err;a vvherel n [err]is an al kyl hal o6&l kyl, aryl, ar al kyl - al koxy,

hal oal koxy, aryl oxy aral kyl oxy. or dial kyl geing @pup, Rb is the sane as.

[err] or- is halogen or R-and Rb together f a ring;. suitable such

phosphorus groups being [err] 35 [err] Sur..-le. car boxyl - bl ocki ng

derlvatlves . uy in.fornmul a _ |ncI ude.salts, ester, artd
anhydri de der.vrr%ti'é%ﬁ" h abﬁérém,r;amt & &8 PR EoRSS pr ef er abl y

one whi ch may Kiadmbyal la ea I’RxS ge of the reaction. Suitable

sal ts include (iif\owogeaniing thalpraiuctf tora ahadrpb e:valhlmblysdmtﬁkgrsmr;os such as the: R
.sodium salt, t ert |s& Iy gopes: which sernsmwum tontakee plaget #nd which are optionally present on the -
tri-1ower- al 8 % "x‘;f h|° t?f" rthﬂj?ﬁéﬂ'a gt U‘F"{ﬂer Ntsihrb N- stannyiciind &-phosphorus
N- et hy | pyr r ol e dieof fﬁtnm#% j‘gffg% lti qqch as tri-n-butylitin,
t®i et hyl ami ne. ar&liyida e Gnaﬂlﬁhrﬁfno gﬁH’uB‘ Fi"gs% me t%f '?\ﬁ“arylo:;, |
whi ch may be r%tltehleduqlnrni'wptmme\gwupstbeiaga-l—?m gL, Lcntezus) uc gr oups ]"
‘include benz3l , p-nethoxybenzyl, 2,4,6-trinethyl benzyl, 3,5-di-t- = - :

but yl - 4- hydroxyb'enzyl' benzoyl met hy nit robenzyl—o pyri dyl net hyl ,
2,2,2-trichloroethyl, 2,2,2- 50 t-rP@ethyhd <P ut@ t-amyl,
dwphenyl met hyl, tri phenyl nmet hyl , ada 2 benz henyl ﬁ :
et hyl t hi ophenyl tetrahydrofur-2 yI tetrah dropyr

‘pentachl or Oph | Su vatl\h%%g éﬂ de saltsd:ster

y be
stanny! -or .m Lg%hé?'%m p't?ﬁ‘a‘. metal
radical of forszhu auch QE:&» ry! dmind tsO u essefhesey th Gri-IoWer-8Rylamines, N-
Vi vo hydr ol ws adthyipigsitiias, z&dmdlab uvtmhe &smelmﬁpmwdiab(dimath\&;ﬁperazmemeretamadt)ea_ty’b with

group may be rtégeﬂe‘hia@ed from ~any of the above esters b usual met hods

b I-b r remov nder conven--
: gppl’ 0- pr : ate t O glﬁﬁ ons rgrgag? or n%gz:yl‘t;r-a k> 3‘%‘5 ? th meth etlnzx $5-di-t-
ase-cata yse n §92¥tﬁé rodthyl, 0 %,2,2-
hydr Ogenat i @8l il rbeo&wir @Jbuer s:-mvs daa erﬁ;ms&m h&ﬁfrﬁdt autnatyr 2-benzyloxyphenyl, 4-
_ methyithiophenyl, tetrahydrofur-2-yl, tetrahydropyran-2-yi, pentachiorophenyl, p-tofuenesuiphonyi-
o 'ethyl methoxymethyl, a siiyl, stannyl or phosphorus-containing group, such as described above, an
_ oxime radical of formula —N=CHR® where R° is eryl or heterocyclic, or an in vivo hydrolyseble ester -
‘. radical such as defined above.

85. - The carboxyl group may be regenerated from any of the above esters by usual methods appro-

.- priate to the particular R* group, for example, acid — and base — catalysed hydrolysis, or by -
enzymically - catalysed hydrolysis, or by hydrogenation. The hydrolysis must of course be carried out
under conditions to which the ortho-tolyl ester group in the side~chain is stable.

A reactive N-acylating derivative of the acid {IV) is employed in the above procass. Surteble N— :

80 "acylating derivatives include an acid halide, preferably the acid chloride or bromide. Acylatlon with an
acid halide may be affected in the presence of an acid binding agent for example tertiary amine {such as
tnethylamme or dimethylaniline), an inorganic base {such as calcium carbonate or sodium brcarbonate)

~ or an oxirane, which binds hydrogen halide liberated in the acylation reaction. The oxirane is preferably.

a (C,_g- 1,2-alkylene oxide — such as athylene oxide or propylene oxide. The acylation reaction using
65 " an acrd halrde may be carr'ied out at a temperature in the range -—50°C to +50°C, preferably —20°C to

3



gunder condltlons to whi ch the ortho t 9 §hgr group In the srde cha| nis- -
' stable. Arreactive N acyI ating deri vat the acid (1V) -Lg e;m{ag,yeadndtmvl- :

= the above process Suita ab bl.g Dk @Qo hd’é wa _ﬁ% qf e,;a;mmtuereo

' hal-ide, pr ef‘e?“a td\g ﬁ,&hafdndarﬁibi ecemribr gr AL Célrt ot mmnmmcr@[g sgivent,” -
Z hal i de may b gctioh enayrheenied é‘m@ﬁha:ubll lidomago nét?r{m&éaf =
;,, teftiary am 5@, gw slighatic jesten Qf| ke Eﬂ,@lm@id’w Virortsq#é ‘f‘ﬂé‘f’oﬁ |c onde '
*’base (suchgas. ca‘he;aciﬁm%'éﬁﬁg . :ﬁgucﬁ hbmaerbenh&!‘é% s&n cﬂ)g

Js

#binds hydr ogehiorinatinggRs inglietivativeLcfythe.a¢ié [V} 8 e,amptercmbemc gctd |
“preferably a a&;e' J‘:&;{zy ' seneatmﬂsmc a §£ eazetwlaacbph Pl &E
-oxi de. The a :

' fi;i:-. : a6 hostic acid, N%}? E?E: e:idmyrobstietm‘n"P 3
'a tenper at y§ sukilas ghosphartapae p Xt rahl}vdti¢933“av b°(” Etion iy
aqueous or ngs:paqﬁw FF;P :# Wﬁ@mm@ﬂi B“V"@‘ﬁt?/fm%cg%i‘hie _

T di net hyl - accahanyia-ethe Wt aazcmtdirucﬂe HFV d giﬁ&hbtoicﬁmédtasws such “

-1, 2-di chl or oél‘lﬁiﬁ}? #{, Iatingsderivativeso?f 3°| ) HeHﬁ 2/4-dinhephengk thiagl¢o
“carried outy,l &t@wwmbiaatomws'l%w t £ {hmm mpbbnylss mclwé'ﬂs 5
ctl of the

~an aliphaticC Qb torme neshial, E}ﬁm wibiu
acetate. The sl F'@ ?h'% mes.pyat ﬂ@"ﬁ'ggq

"(“?‘%e' r saIt "t her eof

wth a hal oge?\‘&'f -ajﬁle;a 0"' nating or brom n cfiidGriterrdiate formed by -
‘phosphor us rdaicfve N.kuynﬂhg/deomtwﬁ o é" ueN N-disthyk-, dipropyl- of
Al ternati VeF'ﬂ/ AeC Wit B icpRgle X ﬁﬁéca ﬂe ao ethylaml_t;:?bo l‘iw -
%Eyrmet ri cal Ordt.gaibpopﬂc A -N % ' Nmbﬁtvl-

‘anhydri des, - orca r B &SNt -etlwlzst'«’i-b'tﬂﬁ'l’l't,so :‘%ﬂ_s &iﬁmi&e.suchasN-
trimethyl acetditdaz q;g&’ﬁééiﬁ‘.; Neh“‘p Arakox :d-ret',’"saé‘i ;f:'
* phosphorus éf;lsq% ﬁm mpﬂﬁpﬁ@ﬂt"@“? ,Quschaaldﬂabvlpmm ? t:'em-_'
acid or ali phaetd,,ﬁpxoea.arw.m aﬂ!lP "ﬁd §n'2guﬁbrasﬂqam %ﬁ' e
“acid). The m xq@ndwhsa ig“mm tH egcdmybbnza
car bonyl - 2- et hibloyide; d ﬁ,p ,petso\ﬂbenemr@y‘wn@!‘?ﬁf‘ﬂalm ydri de |s
enpl oyed, the. reaE‘P‘F‘UT‘l’"?‘?a e carried out in the presence of 2,4-1utidine
as cat al yst. “Alternati.ve N-acyl ating deri vati wegéHé acid (1V) are the-acid
ide, or activated esters such aseGtMi h Sz apt opyri di ne, M
. Gyanonet hanol ; p- mtrophenol 2- 4-di ni trgphenol ,| t hi oal cohol s such as. -
#hi ophenol , uet hanet hi ol , "et hanet hi ol a9 'o‘pa'n égﬂ ﬁk hal ophenol S, :
i ncl udi'ng pent.achl orophenol ‘nmononet hox¥phenol or ydr ui la (VM oracar— "
N—hydrox?succr nimde qr 1: az&gﬁemmulsm“w&??‘gﬁg _‘98“0% ( .
q}.:almdes or an aIkyI|d|neImnoester' S

N-acyl sacchari mhem"' M
@ epared by ued@piPHS ; e-acid (1V) with angoxime. Cther reactive -
I\Facyl ating derivatiwves-of the acid (IV)g Hide the reactive internedi ate -

f-or med by 20 -~ reaction in situ with hdensi ng agent such as .
car bodi i m de, for exanpl e N, N-diethyl -, d8pr ‘pyl - or _ (|VA)

di i sopropyl cagbodi i m de, N, N di-cl ohexyl cargodi i m de,. or N-e_t hyl - N -y-
~dimet hyl ami nopropyl - carbodiin de; a suitabl & cacBgnyl conpound, for
_ exarrpIeNN car bonyl dl i mi dazol e . or N, N -cgfb yl ditriazole: an ' Co
i soxasoliniumsalt, for exanple N-et hyl 5- pRey | i soxazol i ni um 3- su1phonat e -
or N-t-butyl- b- rretyl i soxazol ini u agfemralbfaﬁ following steps :

N- al koxycar bony aéd mer@eﬁ ' “°2° such as 25 | o

et haxcar bonyl - 2(‘; {RMRYE! rtgqugan umefvo m«dvsaer'eerfg erest "0, 0 S-SO‘C in an u;ert

thylamine

i hclude lewi s a o"§n¥ .Q cﬂewaferablercamed)put é}_ﬁg‘?gﬁg“wﬁqa ¢ S4talgst sadhiag : ;;i‘:(d\ir r:ethv‘_
”éon

agent such as gigdabi sabaﬁ,phﬂrgsl 'r“%a cg, E céfpduad siddh@n 4rmet

pref er abl y car r |peddtwra|mmm ],m;}d&eﬁlz,rahyddtne exanpl e rret hyI ene-
chl ori de. di met ha]riililem#'iﬁi Qt,\e Sdrigpionds, of fosmulm il © g'?‘ \ o
t et rahydr of ur an. lirWI!i (rn) rray al so be prepared by. S
reactr ng a conpﬂd'r?a‘i"@f “or rruI a (V) gerr] - Hs :

o R NH-w—F( [ '/ I
oo e 7 °°z“x:- |
L es R ' R '




°%uereln[err] i's” as deflned above vvthresgect toforrrula(lll) above W|th
an.aci'd-of formula (1V) or-a car- bani o®®@ 664yl a (IVA): [err]

“E7and «t her eaf tgf, éini R‘i@?&?ﬁﬁﬂ%l&ﬁh Yrolis] aRd A2 iS4tEacPlgralpl iR particdidtan bed bueup dutjved fom -
steps: (i) rennyade-&Haindny namtmm,e mnbdueeks tegzylpeinli mthno(methvt penjadltin: iwith an gont

pr'o.duct t 0 a. Sfainfingd#n iminos halid eh dr, sabI e StE" hereof € m n
preferably car'ﬂﬂ@ﬂ"’lﬂu‘!“ éﬁ““%t“ S %;365 é&lﬁm
oy gani ¢ sol \fen‘t’""'% 9?55 gmn aagaa

‘catal yst such é's.;ﬂif"ﬁ, w.&enauw&d meo%nac.alomaeamwamm ng aromatic
frono- or bi - cygl tl'eﬁtrri‘gCWi}DWB r;sndh as 4- nmet hoxy- d| met hyI - am no) pyr| di ne, :

ii et hyl ( benz) e optieraty @moring i |-b210 ing g o ng binding -
jr epar at  onvat hésewnwoq"m* m'?ffm 19 e‘ i ang -
conmpound of foﬁms#dzs‘azt:h % p,,?t taBromide, phosphorus oxy-
car boxyl - bl ockiniys :ch p-tolsbie %le onﬂi’ﬁilpchldriae rm:spm pentachiaridy land phos-
group derived rflfoﬂmo ﬁloﬁd prtatred. mﬁe @actiab uag be panductad Urider cogummaterthm pera-
penicillin os qnhsmo éinwlmnl #*'PPP"OV«P tentgeh! r'ﬁ °’F‘ 4 refera& ® :::‘;:Z-
halide; b) tr eem-r' ' i hgg;t;'g J’qﬁﬁg’

QR on the | mifg '.ﬂ{ﬂb y the ub&e@wssedauc&u tgrotﬁronwzt:é i
and [err] is aao.a u.auyo mr&&.agéhéuﬁm haide amnmrrespmﬁmgmogm Examples of
i m noet her, 2 mu'temhlaraatdmebr rear:tlaunwnh ma . d» are a!l hﬁc vdnohw cerspjping ffrom| y 0 12

ropyl aitdhol,
‘g reacting witdmaarstdmsa teeablv "aﬁ EE@ P%?t_‘m R nanol. | .
above; d) t reaﬂ“ﬂ Icmqlﬁ O%ﬂlq a‘ﬁ TJ&’IS %%&% in the pre?sen‘::zeof :::cld _
car boxyl - bl oc ki,. vEpyREIRGlLant Qe aGOATIS Oghalyicarried out
imno halidggi ﬁnt udﬂolhalgahea@m&samionmimm aci d bindi ng agent -

such as a tertiar y'haeaﬂee;heegiqowomdom ns t:wsed tpytem N-“Y'ﬂt"‘g deriative of an acid of

NR-di et hyl ani forrn«,ia (g Erespraens "E'ete L" ::,‘,’,‘:;";‘3;‘::‘;’ )
pent achl or'i de i @ m#:ﬂﬁf; or us oxy- _
chl ori de, 0>saI9 @ﬁ. .pfraa ame Waihr o ktfheat ¥hay bekand Rkeipiuaiien svith

pent achl ori de eﬁa e.soft e;su&:l Mxteddl) That dthea'asti ‘ebture Edvbﬂ'weﬂwtﬁfmﬂﬂmmed

“be conduct ed usfiesuscoltiomef, sodimafcbbaﬁ waherttbnmaus laypr W%"F?R?mt‘["e’ﬂ“] e organic
m#osphor us. penmm lavqr-de I S e %3@%?" u§s0 ntﬁf#nt o’fbvte en& "%E'I"{ g{ayﬁoggbm dfformula

preferably 3 . SWr@ g‘?{g
preferabl e t8 H‘Ssep orus halide. in an arrount sI i ghtly in excess of
that of the starting material. The ' resultlng i mno c ounds are then

tfeated to Introduce a [err]" group o chh I_m_ng tom This is .'
pe.ef er ably ef fected by reacting Jhq rl]{'rffno E‘a de |W|t rrespondl ng ‘(v -
_&Fcohol . Exdﬂpl es of 20 suitable Qm%hs forjre n vvth the inmino
hal i de are aliphatic al cohol s contai ni g fr@m 1 to 12 §@r,:pon at ons,

preferabl y 1to 5'car bon atoms such as net hanol, ‘et hanof propanol
- i sopropyl - al cohol cohol an | witherhoa &yﬂonﬁju:plmi S
such as benz‘fl‘”ﬁ?’&'Bﬁ‘ol's H’gﬁnﬁbgnyl ’Rﬂé‘ﬁ%ﬁr@%ﬁyr‘%actloﬁ of the al cohol

with the inino halide is preferably effect
bindi ng agent, such.-as a tertiary amne, p
reaction Is usually carried out 25 witho g0
t he Teactiorfoni xture. Thereafter the im rrpound is caused to react with .
ah N-acylating derivative of an acid of fowfiula (1V). The coments made

- above concer ning such N-acyl ati ng derlvatlves ~and the conditions for . -

and thereafter if necessary. carrying out one or more of the following steps

o 55' (i) removal of any carboxyl blocking groups R*; - |

' oduct to a sait or in vivo hydrolyseble ester thereof )
@ coEns‘t::lt;ir::gat:z: r?tray be performed by any conventional method, for example by reaction of the 1f‘ree

“acid with a compound of formula (VIII) m the presence of a catalyst or by reactron of e salt of the ree

w 2 f formula (VIll in the

& h th appropriate halide or sulphate ‘derivative of the’ compound o '

©. presenz:ew::f dm?ett?ﬁsu?phoxrde and calcium carbonate or with the halide in the presence of hexa-

j:;'-a . IR

& ' ety phospho_ramrde, o h Iide and/or sul hate of the alcohol in aqueous

. ' - b} by phase transfer catalysus methods with the ha I':such 2 tetrabutyl ammomum .

d in the presence of-an acid
Ef bly pyridine. and the
£ol 8ting the inmino halide fiMiin

* | and/or organic solution in the presence of a quaternary ammonium sa
' . 68 bisulphate or halide, or benzyltnmethylammomum hahde



carryl ng out acyl ations aI so appl y I n tm@oﬁ%ﬁ‘l n part I cuI ar, the
pl:esence of ‘a-tertiary am ne such as. pyri N, N-di met'hyl aniline.I'n the.
reaction systemii sApcr&ﬁtmIv.em n®@d anhydfidenddrivative toh the ol of SortnuladVitiomayi lteheacted '

water. The wat oMt é is (Viher 3p atkall m ﬁa plingjeareh mofal st teepof. Suitable saits
j h
fotaeel o0 mi A T R A, smgz e Sy
& saturated aqu%fé'-bétd oﬁoh} r%u SHatic or -
formed is separa?érﬁdsbfsmﬁmnt&wuelsgmxp-&nkuenbhdrm/md) Tﬁhmbeo avbe generated in

frormula (11) mss}tualfos ©xdowi me-pmsebhtid hbs:tfmfel araatthvbnhlwaoanm ound of -

£ 5 ool Eyf“'mé e L LR T
[err] and the Qa,fb s almif xaMpie, N5N' mt&JI mft Klrmmop Ef[\’yl-
steps: 56 (i) rdarhzabt araéomsoﬁmumrshmmylexhhmckmtgl-g-lpmﬁso[mol ¥un(—8+s)|lphxmammr Nitrbgtyl-

t he product to %msmv‘kowo'inwwpv@m roola ymmm-ztmmbwmwmmm N-

may be per f oj e csory {!ﬁ : acjpeTf:;_ |
free acid w t h ‘% mg’@ eégt % thylene
or by reaction cﬂ% yiTor o iceﬁn’n\ﬁ Ico benzena didah Gl@ﬁ) _

hal i.de or sul phat eTldeihtibiaic compodnds haompamodweﬁtid‘naﬁmbaor@mateu rlaamtnheatnon in any ;

pt esence of di reenve «mem anmatc af ‘veiterinary -masiisine: b,v gnalogy mithtather lantibitics, jand the
t.he presence” of‘“"ﬁ%{qu;"‘f@f’ﬁ cl Bf 8%" F"p?"“ﬂ’i %%‘3& tipn campriging a compound of
ght al ysi s met hd¥E g | me‘b&z abﬁ §HI Miﬁrﬁi @M RHnobdh ACBHEUISini-
and/ or or gani C sikdatis @reféridl THR damasaﬁuae b3 if 4R kM DF YabRRe REpsuIes, Polvtiers, igidhules,
as tetrabutyl dovemgesummligaid tpremta bmt aucb ras fogdl |ode;enle rpatnetuza] Isolntioms toh thsamﬁms.um

“hal i de: 0526 - 64 Tablapstand Gepsy Hr‘i"ﬁ é’ﬁ%“ fay contain
conmpound of f or"ﬂi!?‘l‘&ﬂ ﬂ" l"‘i" "P BE%EI' ’tfﬁ' f"? ' ":3;‘:;3‘;_'
(V1) or an alg jﬁ;ﬂ g .gsn ane fica; disin-
salts include lekdiplé Soth :umaeuh Gmmumaﬁ% ls&xtivth YaQH | sulphate. The -
anhydri des : ale tatildtomyy by cvated acdoyding toimitinds well knowdn nqimal mm«dtbll Oel liquid

~trinethyl. acet mtena@t-@s gy Q?a'!!é@q %’"ﬁ@fvdﬂ AP Rﬁ E% toF 6"Va§43€F“3 E‘h”’ ong, Amulsions,

Emd phosphorqg‘“gﬁ‘* n‘(‘ig'&gi“mﬁﬁ?p fA: ?}m % |u“;3;,'.

cid or aliphaty gmprfo,ag,&mgy&

acid). The nisxe &aulaaiyalbﬁmﬂme:a&he chel o hw em emulus,inggagents for

i sobutyl chlor @immmhm sagthi ImwimnboaMmon@ms vahiciss l(vvlﬁcfest';énqld iedigle oils),
derivatives of fqrmeamlq tlm nml» pqyenay t pib il 9stass sush ag rethyl
reaction in si 1’%‘!"%& Wum E%E%§U@Wﬂ§'W@ B'Efﬁ?'ﬁr‘?f a‘a’°‘°f°8 and if desired
gxanpl e N N-gi € )7 con hventiond PE’JJBQQHo d368ilief; &R -butter or other alyceride. -
N, N -di - cycl OheXY't%? bﬂafré istfition) Bid Ukl abbagy fo Hi%tpbéb Al utifitig Y éompound and a-
car bodi i m de: ateawvbﬁab avaarbbaewefeaemu polsad, dqaeadpd;a;the vehccle and concentratlon used,

" N, N -carbonyl dlcambd eitrer eusoendhld i dissaiviadh imythe vehidle. imprapasing selut /pan be ldu».-

salt, for ex P‘Eﬁﬁ\iﬂe{' |ﬁ§U \'JT- dibelora Wingdprg GW&QS ,ngms:: o
5- n‘et hyl i Soxaz anaesthe tic, prese ive and bu n _
y th buh . the composition can be frozen after f'llmg into the vial .

N-al koxycar bon;g @\lv d'ry”l%phﬁm p&Wddilis then sealed in the vial and an

et hoxycar bonyl -a&:cﬁi W&al%f hytb“rmqwuamisl sﬁﬂplteﬂ)nhmomnnkamelhn d ager m) gse Parenteral

“include Lew s auspdssiqris@re prépaesdanpibstantislly % QﬁpF @ag@&goi nded in

agent such.a¥® dpey EE:SP asmvasan prilizap tlon e com-
prefer bl carr":saﬁ’i?p o B A “%&%s: sl

vehicle. Advan-
1) dﬂﬁ&r l@ﬂﬁtlon'
- ‘of the com und
The cop?nposltlons may comam from 0.1% to 99% by welght preferably from 10% to 60% bv
55 weight, of the active material, depanding on the method of administration. Where the compositions
" comprise dosage units, each unit wiil preferably contain from 50 to 500 mg, of the active ingredient. -
'The dosage as employed for aduit human treatment will preferably range from 100 to 3000 mg, per
. day, for instance 1500 mg, per day, depending on the route and frequency of administration. . - -
- The compound of formula (i) may be the sole therapeutic agent in the compositions of the inven-
60 tion or a combination with other antibiotics may be employed. Advantageously the compositions also

~comprise a compound of formula (IX) or a pharmaceutacally acceptable salt or ester thereof

S R o



g chloride, diiret hyI f or mani. de acetonl trh,@g‘ hoI benzene, dioxan or o
21 tetrahydrofuran The anti bi otic conpo ccor di. ng to the invention may be -~
i- fornul ated for "administration in any convenl ent for use in human- or -
«veterinary nedi cine, by anal ogy with antyﬁl otics, and the 20 o
-invention therefore-includes wthih |tis sc car phar maceut i cal corrp85| tion -
cgrrprlsmgacorrpound of formla ( 2 qﬁg t ogexher. vmthapharmaceutlcal o
.carrijer. oL ex0| pi-ent The. conposi t| y_ be for | ated for administrati on
hﬁby any rolte, although an oral ad¥i nt- §82t|_Lon is preferred. The
#tconposi tions may be in the formof tabl et apsul es,. powders, gr amrjvldr%%arbvl-'
ol olzenges or liquid prepar at i onsed such ‘opr%] Q{,dstlt.rer hifntao.plamﬂé
~“sol utions_ or hipdiGxyl, Sdbstitut capsul es r . or harmaceutic-
“administr&i &%ﬁ%ﬁ}ﬁﬁimmmm@ ab 5 iHacdt fanmuts Shis °!§Hﬁ yc%c%rnat%u n:
“.conventional exQidrgth, & ish hﬁ h,ngh agﬂirmstalf%ﬂ"“ XGDIgh covéretge !@&@4%::;' '
gel atin, sor iyt sekeptables c‘ﬁﬁ'ﬁﬂt [ peRioilip\ci-e8yer - 'Q ge ,sug‘i‘nbd tothe o ‘“3‘: area

- exanple lactose,tt g‘%? ggsssm 0"%‘96’?9‘10 bgﬂt i g{“@d}‘ a%a%,f aadf:,ﬁ:in:‘:: -
o .

. glycine; 'éblcbt“ﬁ toRtaTd squcr‘h R‘%'m,_ -
- pol.yet hyl ene uﬁﬂ&c‘é t:g?gﬁﬂﬂa‘cm %& ,sl.eem;wtmwmam‘ahﬁr"g potato starch;
-or ‘accept abl g xRkdd mnmmv ms,qdfeuad meﬁm ﬁ]ﬁlh@n eiueg:w teawggg'-

-y be coat edohmmernsdn P jood .

_practice. & al | Mo oo l;%@%‘@%ﬂ a'f‘; ﬁd’étedf"{ qu)hvd V% ndi:,: bio-
mueous or oife ] éggdqm&blembﬂl!‘f*ﬁﬂ “°° ';“fo itk barhinlStration was
rray be pr eseng 1daSwéie thkyn tmodt!ﬂ:t“ :H egcchenﬁﬁettmﬂv e Erinaty escratign level,

suitable *  ggsay tachnique. The ur eQ‘:\w‘ﬂaetr chmm‘"UQ'b?h'glR:meﬂeQWvdw “3'1’)& W;:mhr:;

“may cont ai rzscalaueatlepfe'ha‘l‘ ,vaﬁ..eem:dnda@ _ rag) Wi WO
~sorbitol, syr lﬂpwe tt:{ﬁ)ss in of "m%m'hgg}:g&t Adear ors ‘d't“ "'::'t:,', wasf:sent =
hydroxyet hyl chT" raalrab )!'gﬁ! sesmwedltw %&m gpeffor the
or hydrogenat ﬁcuthataw pq,,agediuese fprghe phe r&in t&ﬁistohﬁwm“‘" in the
sorbitan - rmy)qiqﬁtbmod oM @O the ab samption &t "‘(e Ich may include
edible oils), g-miy eemhﬁl‘gﬂaf oi I, fractionated coconut oil, oily esters
ssch as gl ycerbl w were |as fQ!'PWé‘t hyl - al cohol : preservatives, for
egarrpl ‘€@ met hyl py p- hydroxybenzoate or-sorbic-acid, and if. desired

- &gnvention gtavourlng or colouring agents. 40 Suppositories wll contain
conventlonal supposi tory bases, eg cocao-butter or other alyceride For _
parent eral -adnini stration, f|UId unit dosage forms are prepared utilizing
t he conpound and a: sterile vehi cl e, water .being preferred The conpound, .
dﬁgendlng on the vehicle and concentrat.ion used, can-be either suspended or -

sol ved i ®the vehicle. In prepari ng solutlons t he conpound. can be dis-
solved in water for.injection and filter sterilized before fllllng into a
-suitable vial or anpoul e and- sealing. 45 Advantageously, adjuvants such as
| ocal anaesthetc, preservative and buffering agents can be dis-. solved in
the vehicle. “5o enhance the stability, the conposition can be frozen after
filling into the vial and the water -renmoved under vacuum The' dry
| yophiilized powder i's then sealed In the vial and an acconpanying vi al of
wat-er for Injection is supplied to reconstitute the liquid prior to use.
Par enter al su%bensrons are prepared in substantially t he sane -manner except
that the conpound is suspended in 50 the vehicle instead of belng di ssol ved -
and sterilization cannot be acconplished by filtration. The com pound can
be sterilized by exposure to ethyl ene. oxi de before suspending in the
sterile vehiclse. Advan- tageously, a surfactant or wetting agent _
incl uded in the conposition to facilitate uniformdistribution of the
conpound. The conpositions may contain from0.1%to 99% by wei ght, : '
preferably -from 10% to 60% by wei ght, of the active material, depending on
t he: met hod. of edni-ni stration. \Were the conposrtlons conpr.i se dosage unlts
each-unlt will preferably contain from50 to 500 ng, of the active :
|nqﬁed|ent The dosage as enployed for ‘adult human treatnment wll preferably
range . from 100 to 3000 ng, per. day, for .instance 1500:ny, per day, -
dependlng on the route and frequency of adninistration. The conmpound of"
forHﬂIa (I) may be the sole therapeutic agent i@ the conpositions of/the
|nven- 60 -tion or a conbination with other antlblotlcs nay be’ enployed
Advqhtageously t he conposrtlons al so

;';,
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'GOITDI’I se a corrpound of forrrul a (| X) or. a@w“ggutlcal ly - accept abl e salt B
df- ester. thereof: 6° - 0026644 [err] wherein Ais hydroxyl substituted .
.lﬁ/droxYl thiol, substituted thiol, amno ARG or “di - ‘hydr ocar byl - o
Substltut ed apno.. or nono- of di- ;rmzl am no. nrpf nrahl vy Ais hydroxyl ie

the%orrpound bf . f or nll a (1X).is cl avul ani ¢- acid ? phar mal‘eut ic- 4l y.
acceptabl e galt théreof || i'n partNlQanseH oig“%?!‘ $H°f‘ ’ﬁ’é'f"?;\ salt]] It ‘has|peen -
Stated that the peniccil fin [enr] of, for at hough overed ‘|| " urinary -

generically by the 15 cl|lai ns ¢f ‘US Patent No. 3,-8593, 849, - i sf|consi de eb*cyetlon :
~and unpr edi ct pbirEsteuefer [lor toft he rfermaining ésterq clailnmed {[nAu®dng ﬁg@g@
-to support jh| s US¥riRnept 18mpIOm | mys L8hdm2do c &t dt“l‘d’ﬂl"’ rdg%f’
~under curve, | : excretiontof :

[err]-carboxyt 3- th| enyl nmethyl penicillin (hereinafter. called ticarcilli n)
pr.oduced when| &xherinmneA - prabduede M\@leyltocgt)ems’whlm carcillin were

-

admi ni stereg prarty To a panel auman vol unteers, - in four- 7S€) arat _'
experi nent sf} r ef ehandd t 16@2 Aj[?ssl' %)5‘!% i h92 el-PRqul-iQ | E&Pﬁbl e 1514
the two esterp of |car niti C ijVEega 1|0, 8 of tillng

human. vol unt ers"lt" jJrH g8 Iafsg &2& nfgtsn‘nun?2 Ul vétl eer?tga}fs’o prc‘?’w ge

ei ther 200 or é%nﬁ&n(sas—siaaam dqnwiuahlte mbnﬁt:eammree for ticarcillin
after the. e3?p='c~t-ed—r'-n—v vo . hy r Peri odi ¢ blood san& es were taken -
#.om t he vol upt epesviand e‘a?,% 'é%/lidz-%r 2ABAr b9 ||i 82 o @B I§§3'§°stFnc?&l4§

tech t A
h if?gw ng adnf i ST 1 oh " SR8 SFa P e o8 (8E8 IS ARITLIRE T e

“ticarcillind® AlEkp&ihﬁm&:-padralaB&ﬁqﬁwiwdtZo4@nyn¢aaalrcy excretion level, the
peak serum cojrcermtTatton achi eved and the total area u%der -he curv V\/r%e‘rr?

the serum confeneheav ti' n27s EI 87t Id73acaﬁr$s ?P )zér <08l c A98hs
mnlrrumdegres citl s-' n jJabgolib t
admi ni st rar¥op- lgfn hyd o+yse ?PZ . le A te oral § n??tlaﬁ&(ﬁo the ,
two esters of Ek;saamemld-l-mfalaaalegmvaemftomomglﬂardnmr| ne sanpl es showed that -
gryhttleoﬂresfesmespresntS".|nth 2Iod¢%eai‘gr?a§_

urine ([erf] orhepyli '(‘&a o868 {d8Jde |f 8/8 1h§'8p e '

ejo.s | THS 4f eve, | bl {|s1478id d ossed__k

dose for ths bl ood '

to talk of th absg’r'l'n of hese esféersmter of tlicarflillin inlthe .
bl ood stream ana urrne. 1ne reuTts were-as ftolTows: 35 60 65 7 0026 644
TABLE 1 I\/lean MCMreommtxmtlon [err] of tlcarC| Ilin ur| nary excretlon

_ o .
3 o : The results in table 1 demonstrate that the bloavallablllty of ticarcillin after oral administration of
' ' - the a-ortho-tolyl ester is considerably greater than after administration of the phenyl ester. The para-
- meter which can be most directlv compared to show this difference is the area under curve (AUC).
. Table 2 shows the percentage increase in the AUC for the ortho-tolyl ester compared to the phenyl
45 ester calculated from the data m table 1. . '

'.TA'BI_'.EZ =

50 ' _'

. R %mcrease
_ Experiment " inAUC
; A A 219% -

B | 223%

o c 121%
: D 138%
“
r’ 8



%Ester of oo o _ ' : -
-ﬂlcarcrllrn 15 ' - : : : - AUC [err] “excretion : -
. . m 30m 45m 003016442 h THn [err] (%_

&f dose) Experiment A -oral dose e |
1.62 - 2. i zq' Gid-avall kﬁ\am
B o gﬁi oy ek g,,,:f‘:h‘ﬁ.“r.;"f"‘“m‘tz:,;:l

enyl Thr cIuEiQn % conﬂrmed by th8 Qﬁatiﬁurinary re tggrcillin
gxggrr rzreg'[? 8- g@ G 6Mihe taorRdSolylnesteri car ci | | i n phen A
, 5 he, u?np(bﬁed brﬁawﬂﬂabnlay ‘Gargalso 3e13e m thezr% jdyal rum conce; fzfl
: 7 85 - 6.73 ﬂgurﬁs B(1abl3 1.98 cont@gtthe agp -tolyl tlsh ng % 1,465,5 .
eqw vaI ent 1 o lesg@ve sprbeg_ re Iﬂﬁ -0 yl ‘ast QAn vﬁf@ﬁtﬁe phenyl :
2.4 < 0.8 e88pa for convemenci e Trde yslpectfi No 1, 453]?39 ;s regee'ﬁed id table 3 Helgw: -
. . 1.1 - 9.5 o

8.2 = 65 1014'15209 36. 4

ng ticar cr_ 11'in phenyl 1.4 EngrlorremBS@:gorm dose equival ent. to 400 _

(5)93 5 1428 él 7 35 ° (Admmistrhydn as sy51p7contalmng °qu°'8"t 0?2408 nﬁacaécﬂﬁrgfi <. 08

. . QO O~-ALS

. table 1 denppstyate t hat thﬁg BI 8‘:51\7; Ll cy of 4U ar bk Lo Uticar |n
I _ il ab k

~admi ni stration pf the [efr]- d\ngmalum%appée!egr;%n()f cargil| Aty afterex&i

after admi ni st rht Monpester L
directly conpargd SFY8ho $m°‘2§?4} fleren eﬂ;‘er k s-ﬂ‘ the—hres
vipmwzey uIIUCI \,w

Table 2 shows. the PhdngeN | nEsed t
o | agle i nEsedsg2in 3a.e AJE fartiBlhe dFR ho-fol W '
%ggpar edotoz‘f he pheny?' 46 ester, dalcujated|from th1e dat o g: i
223‘|J_/EC2 .A)r ncr epse pHalgler | n%ﬂt" 8.6 i?r.sA A 397 < &’/é CF! %ol

0 : 121% 38%8——0026622 I[ Canbe seen f'r-(')'r.n L

#4monsi|der B oak SOLern t han
PRP-3 At e(pd‘hnch- caf¥lbe fost

—/

Table 2 that the bio-availabilit |
yoftlcarC|II 3
oral admini #rati omghe.ightthepaelmesteorstag dégta@relan geas ’k{&’ ‘3{“‘ ¢, el difarence s
greater than t ;g;;;mmda@'m%“’éﬁ“ﬂ S ekl ouif hgpnags sy
h -
Goroctod af It Z r i Refle 'Wse';u ‘Ef Eﬂ% e ghdre?m?/alst;eﬂa‘lwtslgmaram lin -
i B-t0 est
ngrcg\r/]te?a{o: ggv?: lgﬁr 1a!s| ;[% tcggl 2 io :oe seen fromthe i xdl Vi dﬁgl ?rean sérrnfn
n contr a- pa
N L e S
phenyl est er”an d @ﬁ:ﬂ t‘@F eﬂ%— - aﬁﬁﬁ@( §®. el dimmvmrmhmi.dhé10ml) '
i1 o,,v, F{%’S s 13nd Ii)mi&mmithmﬂﬁmme@ crofiux
QWpo d to dryness in vacuo at <30° to give 2'(2"“9"“"9"‘9“ ayl)-2-.
°m‘e 2

(Adm ni strati OknighS3’ ¢higtid
i S{Wchtﬁ)l ai ni ng egglm\{av[“esnt fﬁo A00) o 1Yo bieh Bnddd'th b BlspBibivk, pre-

Ur i nary- Mean ser urfihiscacideshloride 'PGQ;‘
' ;* : 40 pared from 6-APA (90.8'g, 2 miole) in water cooled to Q¢ hdjlistédnto pH 8.6—9.0 with
o _ * 2N sodium hydroxide then treated with acetone (400 ml) and sodium hydrogen carbonate {100 a),

cooled to —17°+2°. The reaction mixture was stirred for 45 minutes, treated with charcoal (20 g),
filtered through celite, washed through with 50% aqueous acetone (3 x 80 mi) then the filtrate diluted -
with water (800 ml) and washed with ether (600 mi, 300 ml). The aqueous solution was covered with .
- ather (600 mi), acidified to pH 2. 0 with 2N hydrochloric acid with vigorous stirring then the layers
separated. The aqueous phase was ‘extracted with ether (200 ml) then the combined ether extracts _
- washed with a mixture of water (320 ml) and saturated brine (80 mi) then with- saturated brme'
{2 x 400 mi) and dried over anhydrous magnesrum sulphate. :
" The ether was removed in vacuo to give the free acid as a foam which was dissolved in fresh ether
(3 1} and treated with 2M sodium 2-ethylhexanoate in 4-methylpentan-2-one (200 mi, 0. 40 mole). The

suspension was diluted with more ether {1 1) then the solid collected, washed with ether and dried in

vacuo over phosphorus pentoxide, 149 g, 75% yield, v,,, (KBr) 1765, 1 680, 1607, 1460, 775 and 750

cm™!, 8 (D,0) 1.47 (6H, s, 2 x 2CH,), 1.80 (3H, s, Ar.CH,). 427 {1H, s, 3H), 5 55 (2H, s, 5 and SH)

6. 8——7 5 (7H m, thlenyl and CgH,). _ _
. _ _ _

o Example 2

'Sodrum 6 13-[2-(2-methylphenoxycarbony|]-2-thien-3'-ylacetamrdo]pemcrllanate o

. - Disodium ticarcillin (4.3 g, 100 mole} in water (50 ml) was covered with ethyl acetate (30 ml) and
60 acidified to pH 2.0 with 40% phosphorlc acid. The ethyl acetate was separated, the agueous ‘phase

‘axtracted with further ethyl acetate {20 ml) then the extracts washed with water (50 mti) and bnne

{20 mi), dried. and evaporated to a foam (4.12 g).
This ticarcillin diacid in -ethyl acetate (20 ml) was cooled in an ‘ice bath and treated with 2-

: rr\ethvi-phenol {1.19 g, 11 mmole) followed by dicyclohexvlcarbodrimrde (2.74 g, 12 mmole) then the
&6 mrxture was strrred at room temperature ovemnght The precrprtated drcyc!ohexyl urea was f'Itered off,

9



Monoest er ' ' - concentration 0-6 h

group 20m 40 m 1h 1.5h - 2 [err] 20 phenyl

54 7.5 52 3.8 2.4 <16 8029?{“ 23 p-tolyl 5.9

8.6 '6.8. 4.véasheddwith ethyl atetate (10 mi), @nd the filtrate extBdtedl withodilgte sodiamybicasthonbte solution
-ester is absoﬁ%&%ﬁw 5 ﬂ'jé‘ki taqmaﬁsql;fgm 3"3%’\% é_g;;#%ggﬂga%r:gﬁgﬁ :
Is*smal | -conmp ( "’& .rm "t o 0=

ester. The perCEiddsn Wi aiiorto0 Lt wak slarsth ateli e ehetpntan.

1

%@ﬂnﬁz &i
conpared t o tRanR2B8S ImiEsidathe ipfacipithtéd sédiuiOsalt Bolleted, W Reﬁw eth@f & @isd In'Vacuo to
mean serum cogivedie gl congpolnd, (288 ¢ 52.2%, @,/ 4KBrg 11 268, 31677621605, 3480776 e 75T m ', §

fol | owi ng ExaffeP2:50] 114851 5Ft(BH: hk & 2 rRGHL) 8108 (BHs AngHh). 36 {1HDs, BH), 5.3--5.6 (3H, m,
- met hyl phengx§TSPBYENT p7d 5.y F =46 (I methiatyiyind) G E‘PTT%&?"E '@56%”“)'
2- Met hyl phenyl hydrogen thi en-3-yl mal onat eexainpfe- $ g, 0.40 nol e), '
di et hyl f or naPlegsratich. & orhl)doasgh driits dmyhe folvh @f iackebiét29. 2 m, 48.8 g, 0.41 nol e)
i n di chl or onefshfediure §B-2H2-mathwiphepexveabanythe-thiepf3/-ylecatemidal. geriilapase ashwfe thera-
evapor at ed ,t,olnﬁﬁ;j‘gég_gff‘h vacuo at [err] to give mg_:
2- (2- met hyl pherfioxycar bonyl )-2- thien-3'-ylacetyl chloride—This acid
chl ori de i n atet Swtung BBH242-metiiphesmyeatbdngl)- err] t hen addadl{fies acid)
suspensi on, pr o-2-thien-Paylacdtamidohp@nicioated0. 8 g, 0.42 nole) in watefi (320 m)
cooled to [‘ﬁr I ‘gg;e‘e@vlt;g‘f mstareh @lyqelidtpt h 2N sodi um hydiPxi de t hen
treated wit :ce,p,a ,,/:?;m iilo@®d sodi um hydrogen car bgpa (100 g) cool ed
to -[err] The reaction mxture was stirred for 45 mnutes, treated with
charcoal (20 dtpmsli2 sret £areblendatybiticovd thisds ofied Srandltb@p@bsedioh & rdt8lyaadipy fatiine. The
acetone (3 x SUsherpduced areimilied, pnd the milladimateriatiblanded withites reaibgenf itsra BcThe mixture is
washed wit h et'farco[Bmgsed on a efany, tabietrmaching tofoan the final tAblefsas covered with
45 ether (600 (g Kodiaii ﬁﬂz-&dmmylaﬂr%x&a%ﬁ@)-i%imEw}?&hlaﬂﬁdoﬁ p@fibifiangte! dhd potassium
Vi gorous stir rdavglatdteh the | ayers separated. The aqueous phase was
extract ed vv;oth elrgeedie0380 i) then the conbined ether exfMfacts washed with
a mxture o it g, )5-[B-2-A5HyISiEndkREBEnyAL i Ne (80 )t | sat ur at ed
brine (2 x 4o?m§?ﬁ§£@ﬁ£@,&%5ﬁgm@u@ magnesi um sul%ﬁgﬁﬁge et her
was renoved i e.VvPetsesitd cllishatd1e free acid as a foam whi ciposse dkigpsol ved in
fresh ether 5@.( Latbpxyweihyl sceihinestaich glycolldtesodi um 2- et hyl hexignoate in
4- met hyl pen®arf 2 Magpesiynystearpte 0. 40 nol e). The suspension Vi@ diluted with
more et her (1 %) Misesrveslinessiiyiosecy| | ect ed, washed with ®t88% and dried in
vacuo over phoagie akSpr i Sy | ingYedi ng i rated in the first stage
1765, 1680, 1603mw9m&3&7'56ﬁ?%é?]3“ %aé*n%?gkg ingledieiirialng incorpo 9
6,[err]-[2-42-net hyl phenoxycar bonq%H‘- 2-thien-3' -yl acetani dol penicjllanate
A sodi um t i carthe fablets from Exapie; 3a} arSitdmay fe acqatedos g cppveninal ‘ﬁ‘B\FE‘P‘@E YR applied.
et hyl acetate (30 and so aci difie H ' % phosphoric acid.
The et hyl acetélf'g'mmﬁ)smgeg%"%ﬁ eﬁ‘.’g g%{;ggﬁ‘é %%gg\ggegct '?‘ggl'e%g)wi th further
ethyl acet atse (201.nég-[2t(aemeinpPhénticycariohyl @-aMerl3\jiddatamiddl ipehibllaAisThdid afntbrmula (II):
brine (20 nl),'dried and evaporated to a foam (4.12Cdy. 'This ticarcillin

ycC

t

diacid In ethyl acetate (20 m) was 00O {n_an-$ h and treated with
2- nethyl -phenol ( 1.19 g, 11 m@%#&%ﬁ%j b§ di q%%h_exyl-car bodi i m da)
(2.74 g, 1Z,mmole) then the 65 R xALE Was SpiLN roomtenperature
overni ght. The precipitated di cycFohéxyI ur@a was file@r@t off, 9 0026
644 washed with ethyl acetate (10 m}. agg the filtrate extracted with

di | ute sodi um bi carbonate sol ution 3

ss
or a pharmaceutically acceptable sait or /n vivo hydrolysable ester thereof.

2. Sodium 6,8-[2-(2’-methyiphenoxycarbonyl)-2-thien-3’-ylacetamido] penicillanate.
3. A procass for the preparation of a penicillin as claimed in claim 1 which process comprises:
A) reacting a compound of formula (lll): .

60 _ s CH, o
HaN— ‘ CH, ()

7—N '

a5 . o] N coanx .
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‘;(2 X 25 n1) and vvater (20 n1) The aqueomaolul»on was washed W|th et her
1

2 x 20 M), acidified to pH37vmth 40% hosphorl t '; o
Wi th ether (3 Xvadhbdnkith etlﬁiec(;mrﬂaﬂ: '"% E'% %0% c;é"ﬁ'“"ig _
brine (20 nl), (zlm2§dnlham' water ”grzgg{ m. e,ammefemshedwnth -
etger (50-m ) \QVA@ ,.{"P I§° ltmat;:;nmwgo @g

4- met hyl pent an- [Rretted pﬁthaNeaddim 41"9?3‘?'
-washed with gt g" "] Eﬁ thap.uas.med a:lywalttm&e%q qqu’ a_;:g "ov:,:g “;,
52.2% [err] ? rtae %:7%%%52[3@0522%4 fﬁg{{f 4;83!-! m,
'1.57 (6H, 2 x $(cD2,S0}[1e48 uﬁ -andomH) 3 .
6.9-7.6 (7H; mCHmT“Hn |amar§d"’[ E9rT Fgé'b"b“'i g‘f err]. 10 Exanple 3 Lo

Preparation & oral dosage units in thneerorwfgﬂt'e? tablet (a) Sodium - -

6, [err][2-(2- mpidpytanbre Icdusingenuriit irp thet P 0 {L‘nﬁ&}] ke 39%519 thera-

as sole thera- m%:ndlm &:.ﬁbét(zi@tw@"@wmw' -thi °§ Vq;c% ’Qﬁﬂmgﬂa o

ng 1. Sodium 6, [ epaulic pgeRt-2- net hy| phenoxycarbonyl) - 494 (free :

acid) -2-thi ef? 3"9'3)‘4 STani dol penicillanate 2. Car boxymet hg odl(Hm st ar ch

glycollate 4. ‘Sodium 6,-2-2mdinylheBoxytsehnelli um st ear at e (free

12" 4. M crocryst al2-hise-3-gléasdrydel penicillanate - . 4§ 750 ltens 1, 2

‘and 4 ‘are bl ended GWWWWMI%"@?“'Y?&%°3 and corrpressedz on a rotary

t abl et machi ﬁ@3T g%gjég%' d are mlted, and the w P5@d material

'Qlended V\nthth‘e re er Item3 The m xture:is. 25 then CO",E %F? O The

4 rotary tabl et ummmdmfammmmmnrdmmt?osa ﬁéﬁﬁ: i @ﬁ.ﬁifi‘iit%f?r'ﬂi°m.nur,.s.-
b

6, [err]-[2-(2- metuysprgive Udleécm% enicl |l lanate .-
and- pot assi uni‘cltmlﬂf’aﬁ@ﬁﬁdl‘ﬁg'r 'é’ﬁﬁ'z st madhing to f°

nmg 30 1. Sodium (gy Eg 44; (_@_m@lmﬁbWﬂﬁ!&ﬂ&)‘h?—ylacammﬁo} pemcillanatggq\d potas_smm- _
(free acid) 2- t é{tg'y acetam-do] penicll|anate 2. Potas $hg'm cl avul’ anate
100 (free acid) 3 lnﬁ‘ndibm:y-rret hyl sodium starch glycol | at e—

15 35 4. Magnssi um t.e rsag.ﬁ_(z_meﬂwlphenoxvcarbonvl)- - - 494(free acid) 5. '
Mcrocrystalli n_e C ofﬂi'f Iacetamldo] penicillanate- - 1O 850 Tablets are .. -
prepared as in ar’g&ags, @lhvuldiaten active i ngredients bei ngW‘h@’Gfp‘B‘fat edin
t"ue first stage gl UkeHokanettisodiumpstarcil gigcotiatb | et s from Exanpl %53(a) or 3(b) -
- may be - uncoat egl 4r Magnestrestearateal il m.coating may be appl gggl. C ains for - .
the Contracting St dMiescrypalinegelylese -R B | T LU NL SE 4

6lerr]-[2-(2' - maf {;pé? Mﬁmhn Bidrpie 3(allibethr attiveyIngredivataibeio 'rpemwl"am%“"' stage
aci d of "fornula ? n. Of phar maceuti cal I- y accept able salt or in -~
vi;vo hydr ol ysabl e ester thereof. 2. m coatin maybeapplled
68err]-[2-(2 - Mahwlmmwwﬂmf)’?‘g may, bg yncgated pr 8 conventignal film coating -

peni o1 L1 anate. S proces L th ' f- asPeNirNLIseN .as cl ai ned
in claim1 which bm@gg"t ﬂ’b?’?%'gg %}‘%’ééh S DER

reacting & Cor’rpound o Il?\l;c acldaof formula (II)
(_.111_) g [_er rl 18 1 sp.[z.(2'-methy|phenoxycarbonyl)-z-thien—s —ylaceéa‘:r:de] penicilla .
| /T-S 3 c‘:H-.-_co-NHr—-r- ! "CHy _--(m .
s0 I _ -8 o ' co.cH o

"o

f

acce table salt or in vivo hvdrolysable ester thereo

ore pzhag::::emmg?;lfz-(2’-?nethylphenoxycarbonyl)-2-thIen-3'-ylacetamcdo] %?n':clllrzncaetses compnses
3. A process for the preparation of a peniclllin as cl_almed in claim 1. whic p

A) reacting a compound of formula {113

S T e HZN—__r' g o w.o
e T e
10 -
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026644 washed Wth ethyI acetate (-10, nb) q‘ghefrltrate extracted *wi fh _
-_'--idl | ut e sodi'um bi car bonat e-.sol ution (2 x ﬁ?) and water (20 nm). The L
Agqueous SOl Ut yRkreiiafie ¥HAMB Gebuiis dptishde sutisiitured2dita eamombiecbroweuh-clomﬂteaqlaﬂon to .
Wi th 40% phos me&aea i whenwinl Rtis hydragenchr wi cathory hlerakir(wwnzwnmm} N-apyjgting,defivativesof
weke washed wrtttehamda@feforﬂ(uli V150 nl) and brine (20 m), dried and evaporat ed

toafoam(z 71 g).: ' The foam i én@éamer (50 nl) was treated with -
2N -sodi um 2% et hyl hexonoate in 4-met hyyp t an- one (2.85 nm) and the .
’precr pitated sodiumsalt. col lected, egowi t h et her and dried in vacuo:

to give the title conpound, 2.59 ¢, 522% fn (K8r) 1765, 1675, 1605, 1X¥b
775 and 750 [err] [err]. 10 Exarrple 3 Prepa ation of oral. dosage unrts in

the formof’ tablet (a)- Sodium . CH _
6, [err}[2-(2-nethyl phenoxycar bonyl) 2-t hi 3' vyl acet am- doI pen.r-cr I l. an-ate as
sol e thera- -peuti.c agent Ingredr ents - -1. Sodium . '
6, [err][2- (2 meth Cs%{, out one or moredt%%lowﬁmﬂm d) -

2-thien-3"- égg tﬁb gmideq¥dupxynet hyl sodium starch

| ycol | ate Lmbcaiheambd’t‘A M crocrystal line cel |l ul ose

| ? 0 750 Itens (ku)ZcoaV:itidb memrdduarmwsmqfrfﬂtvm hygrpivepble gster thargel -~ .
_corrpressed onomBY eacing at comipeend ef fATMHA. Mihe si ugs produced are mlled, and
the nmilled #material blended with the remai nder |tem3 The. m xture is.

25 then conpressed on a rotary tablg chr ne ’6 I_rnthe final tablets.

(b) Sodi um 6[ err] [ 2- (2- et hyi phenoxyca oy -Z-i\ﬁr el-3' -yl acet- am do] V)
__penr cillanate and potassium cl avul anat ewl ents -

ng 1. Sodiue 6,[err][2-(2-nethyl phenoxy bonyl') -Nco,R* .~ . - - 494 (free
.acid) 2-thien-3' -yl acet ani do] penr cillanate.2. PotasSiuni -cl avul anat e :

190 (free acl d > Car bOX met 4 die it QQ&JeaWﬂw the: acid of formula (M ot'the
_ 15 as 4. I\/agné' I‘ﬁlﬂl f N:t))Xve wi%\ re! ggcﬂo%mlm ] iy

M crocryst abd anion 9f 1P oS e - . - " to 850 Tablets are .
prepared as in Exanple 3(a), .both actr ve |ngr edi ents being i‘ncorporated in
the first stage slugging operatron 40 The tgblets from Exanple 3(a) or |
#b) may be uncoated or a convent.ional / nGtoating may be applied. d ai ms
for the Conkgacting States: BE CH LI I; | T LU NL" SE 1. _ (VA)

6[ err][2-(2"-nethyl phenoxycarbonyl) - 2- t hi%en- |3' -yl acet ami do] peni ci | I anic

acid of fornula.(11): [err] or a pharnaceutical Ie/ accept abl e sal t or in.

vi vo hydrolysabl e ester thereof. 2. Sodium

ﬁ[ err] [2 (ga met hyI phenoxycar bonyl ) 2 the -yI acet am do] penr cillanate.

and thereafter if necessarv carrying out one or more of the followmg steps: |

‘ oval: of any carboxy! blocking group R*; .
' (?3 ::ec:rrt‘v:rtmg theyproduct to a salt or in wva hydrolysable ester thereof.

“or C): .
a) treatmg a compound ‘of formula (Vl)

2 s

_ o - R, NH=— _ CH, '

S - LI

Rrisaca I-blockm group, end Rz is an acyl group, wrth an agent forrnmg an tmmo halude :
mhterlee;gng the lmr?::yhelide wigh a compound to introduce a group OR, on the imino carbont a:orm“;
60 wherein Q is oxygen, sulphur or nitrogen and R, s an elkyl group of from 5 to 14 catbon atoms, to fo
~ an iminoether, iminothioether, or amidine (when Qis O, S, or N respectively);. .
c) reacting with an N-acylating derivatwe of an acld of formula (IV) ebove, .
d) treating with water; and" .
- e) optionally removing the carboxyl-blockmg group R*;
65 or D) esterlf'cation of a compound of formula (Vi) or a ‘salt thereof

Iy .
'."*. LR

- N
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3 A process for the preparatlon of a pem maism“ cI ai rred inclaiml k
Wmch pr.ocess. corrprlses A) reacting a conpound of fornula (I 11): [err]

0026644 wherein the anmino.-group is optionally. substlt ted with a renovabl e _
groyp whi ch pernits acylation to CH-BOENRARE Pedn gerr] is hydregen
of a.carboxyl blsocking group; . IN-acyl at: ng der{vatidve of the. aci qvmf
fofrrula (V)% [err] 15 and therea ser Pé“nece M rying out.one or:nore -:
of . the 'following steps: (i) renoval of "any s@bstituent Rrkhe ami de group

(i'i) renmoval of any carboxyl bl ocking group [err] (iii) cConverting the

product to a salwheggin Rhw\hydmgtryoi'ra)bgreabll lﬂockmbeyrodphummbmpwnd BF fordaativng a
conpound of feornmula (V): 20 [err] wherein [err] is as defined above with

respect to formula (I11)- above; with the-acidypf forrmula (I1V) or the
car banion-of formula (VA): 30 [err] and ther¢gafiey, if necessary carrying

(vm) '

~out one or nore of the follow ng steps: 45 ferfbval of any -car boxyl
bl ocking groMp RN, (ii) converting the prod to a salt or invivo
‘hydrol ysabl e ester thereof; or Q: a) treati ng a corrpound of formul a. (VI)
S50 [err] wherei ”anL%J afie?if%e&% >é.¥ 'o(?; Ra“&} zh? \B@H's%p@” acyl
group, with an e I'mno halide

Wi th a conpasnd (h)()cdmédlﬂgjtlﬁébr&h@fw ediﬂ’i}r m nybecwmmataahhm atom 60 - :
_-v;%er ein Qis oxygen4 emhmceudcal nomm;gbn camdn ingr g ]:emq#lnaas da-k\yﬂ -rgclvopl cﬂrsether with a
f#Fom 5 to 14 car®BemMmag |

| am di ne ( when Q f’o ﬁnu E ar "B:cellgr %ﬂ‘gﬁyj‘%‘i ?‘gglésgove %ln alﬁim ‘Pand a compoond of—

N—acylatlnggerlvatlveo an ac] formu ) treating with :
wat er; and e) optionally.renoving the car boxy - bl ockigigagroup [err] 65 or .

D) esterification of a conpound of. for ) oya At thereof:
“afcarb bQOCkI ng group, Wit h o

0026644 [err] wherein  -RX is hydr ogen o]
._corrpound of joorrml a (VI 1) :
" 35 whereinAis hydroxyl substltuted hvdroxyl thiol, substituted thiol, ammo. mono-or di-hvdrocarbyl sub-
stituted amino, or mono- or di-acylamino.

6. A composition as claimed in claim 5 which comprises a compound as claimed in claim 1 and
clavulamc acid or an aikall metal salt thereof. :
el : 7. A composition as claimed in.claim 6 which comprises sodium 6[5-[2-(2'-methylphenoxy-',
& 40 carbonyl)-z-thlen-3'-ylacetarnrdo] pemcillmate and potassaum clavulanate. .

) CIarms for the Contractmg State: A'I'

1. A process for the preparatlon of 6/3-[2-(2'-methylphenoxycarbonyl)-2-thsen-3'-ylacetamrdol ;
- 46 penicillanic acad of formula lll) :

L o _CH-CO-NH'--—r T CHg . S
o . Z/-\S'éo . : | S
- I sT ] ' 4—“' W
. . AR | o 'co. CH . o

o ' ‘g CHy
&5 S R .
' ora pharmaceutlcally acceptable salt or in wvo hydrolysable ester thereof whrch process compnses

A) reactmg a compound of formula (ill): _

o - L HN—r -CH, S

. ) X
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OH and thereafter if necessary carrying q#' g}f or nore Sf fhe“foll oW n ng
steps: (i) renoval of any carboxyl. bl 09 8 %ups [err] 20 (i) '

" converting t h@hgrsin theCdmib@grouss Bl obtieially subktitused Wrﬂbwaableegra&tmcummwraﬂon to -
A phar maceut i tké plecergnd yyhereimR*Gs hysiragen g a aarbei iodkinggrovp; wittnamideicylating dasivative of
t og8her wi t htha asMf fewdtMal |y acceptable carrier or excipient. 5. A

phar maceutigal conposition conprising BlcEdl4 n as clai med inclaiml

and a conpound. of formula (I1'X) or a p@@ﬁ%utr%al |y acceptable salt or

ester thereof: 25 [err] 36 wherein A'§S h9¥@roxyl, substituted hydroxyl,

t hi ol , substitut ed thiol, am no, nono-.or i -hydrocar byl sub- stitut ed(IVl

am no, “or npno-- or di-acylam no. 6. A conppsi tjon as claimed In claim5

whi ch conpri ses a conpound as claimed in and clavul anic acid or an
alkali netal salt thereof. 7. A conposi ti as claimed In cl ar m 6 vvhr ch
‘conpri ses sodr um 6[err 2 (2"-net hyI phenoxy- 40

car bonyl ) - 2-t A %‘af‘ ﬁ“d?"]equri%&"% of, the fﬁ%’eﬁﬂsﬂm ¢l avul anat e.
Cains for 'fh ,)Cﬁ kgﬂfg 'ggz %ﬂlmg °F(ﬂ’?5‘@ess for the preparation of
6lerr]-[2- (2 fuﬂﬁﬁ&ﬂy rEIRE P )v3 my&owydbﬁcé%t@%dﬂé& 48
penicillanic acB)dreodtin{;caroonipaur(d 6f)forn{uar¢v) or a pharmaceutical 'y acceptable
salt or in vivo hydrolysable ester thereof, which process conprises: A)
‘reacting a?orpound of fornula (I11): [err] @26 644 wherein the am.no.
group is optionally substituted vmd.kbaNr_ermv ] pup which permts
acylation to take pl ace and wheréin [err] hy rogén or. a carboxyl v -

. bl ocking group; with an N-acylating derrar.a.‘r.r f the acid of formula (1V):
[err] and t?hereafter if necessary carrydng out- ongog* nore of the foll ow ng

steps: (i) renoval: of any substituent on the antde group; ii) renoval -~ .
of any car bOXherkth @€ f5i 28 GefiHoR 4Bous i redgiett A At the
or. in vive hyebrr;;npa a:‘blftﬁmel%t(B/rA)? herleorfeéde ')’f&?'mrﬁggl?:hllwga Jg&ctgé QQ&J&I orfrrﬁ.rlaatl\ﬁ 3t the |

formula (V)% 20 wherein [err] is-as defined above with respect to formul a
~(111) above; with the acid of fornmula (1V) og the carbanion of formila -
LI VA): 30 [err] 40 35 and thereafter |f[‘ﬁ§1?'§sary carryi ng out one or. more :
f thefollovmng steps: : _ - :
36 : '

2

T - Y/ VI
and thereafter if necessarv carrymg out one or more of the followmg steps:
(i) removal of any carboxyl blacking group R*;
o« i) cr;onvertmg the product to a salt or m vivo hydrolysable ester thereof.
or :
© - a) treating a compound of formula (Vl) . : S
| . - . ' ’ D= Ne——| N S
& - D GO, R* . _ .‘ S

wherein R* is a carboxyl-blocking group, and R is an acyl group, with an agent formmg an imino halide;
b} treating the imino halide with a_compound to introduce a group QR, on the imino carbon atom, -

so wherein Q is oxygen, sulphur or nitrogen-and R, is an alkyl group of from 5 to 14 carbon atoms, to form
an iminoether, iminothioether, or amidine (when Q is O, S or N respectively); -
c) reacting with an N-acylating derivative of an acid of formula (IV above. ’

" d) treating ‘with water; and : '

" @) optionally removing the oarboxyl-biockmg group R" S

. 65 or D) esterification of a campound of formula (VIl) or a sait thereof

13
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_J"'E(I) renoval, of ‘any car boxyl - bI ocki ng gr o&éﬁr rA (i |) converti-ng the
‘product to-a salt or in vivo hydrol ysabl hereof or C): a). treating
a’ corrpound of formula (Vl):. .55 wherein [err] is a ca xyI bl ocki ng.group, -

~and R2 is an acyl group, with anae anr Ilde ‘b) treatlng_'
"t gl mono hallde wi tth -a. conpoun '11tro ro p on the im no(vu)
‘tarbon atom o ‘wher ei'n -Qis- oxyg hur en and [err] -is an
al kyl group ®f from5 to 14 carbon ato orman I 8b ther ' ' :
i-mi not-hi oet her, or amidine (when Qis: O, S or N respecti c) reacting--

thanN—acIatn derivative of an acid of f t
-x L el o - A ivhsyotn Bt feChEPB orch e H4TKoR SIIBIUIR oS "?*%3* S'r'sﬁ*% “?‘2’??] g

‘D). est erifoi cat i on of .a conpound of fornula (Vi) or a salt. thereof:
0026 644 [err] wherein [err] is hydrogen oroHa car boxyl " bl ocki ng- group; vvlth
conpound of formula (Vi 1) 10 (VI11) 15 a me.reafter i f necessary (Vlll)-
carrying out one or nore of the follow ng (i) renpval of any
car boxyl bl ogki ng. groups-. [err] 20 (ii).co trng t he product to a salt or
in vivo hydrol ysabl e ester thereof 2. A process-as clainmed in claim1. for
tihe preparation of SOdI u ch rga W Wﬁgﬂ)@fqmm‘swhameps '
2-thien-3" -yl a 3')& mé,}k pR@%endi cat i-ons t‘E')o‘l:c‘rf | es . Et ats |
contract ants; JEB:{on_H:l :SEiv& hydrolyshble ester ther i
glerr]-[2- (2™ 5et Rl nbmysamb\ed c)aug-1tfrmtewrspargﬁroaeé%"&h?‘u%ﬁ"zpB}?f"c‘,’l"f‘?“°’r‘n‘f°"3‘é“"“' ‘
e formile 30 [qun-ﬁwlasathHqumé'émt? quenent acceptablé ou ester ... S
hydrol ysabl e in vivo de ce conpoS6. 2. B, P(2-(2l-Mthyl phi 6noxycar bonyl)

2tif-3ylacéty f“&'&lmd?éi%ﬁi béui#Ned BatiCoonGaithves: BE CFIrtIdEjBR GBUT W NpS®par at ion

d' une p~nicilline suivant |a-‘revendication-1, - de co o
A A afairer eagl 1. Bcide 6iplad2- ru@hrlnhémnv@ﬂ(mr'r- "““ "'@:F)g ‘%?N"Rﬁ pg"'g'mnlqué de fomue

Vo, | g ] | o

I~2 0% ' ' ' . 50 dans Iaquelle Ie groupe
“am no est 6ventue||enent :substitud par un groupe 6I|nFﬁabIe gui permet A 6s
Ifacyl ation de se produire et dens |a CaLES- s 3 drogeno ou un("
goups de bl ocage du carboxyle, av N derive|d dcyl dtiof A I azote de
I'aC|de de fornula (IV) q7 MCHO. ?O dlff%: 0. H _ :

R drolysable in vivo de ce composé

aster hy
ou 39' phaﬁﬁfﬁﬂ&“&;‘;};ﬂté::::gatﬁ?(‘,:y?)‘fz-thlén-S'-yIacétamldo] pénicillanate de sodium.

3. Procédé pour la préparation d'une pénicilline suivant la revendlcatlon 1 ce procédé consistant:

45 A) & fasre réagir un composé de formule (lll) | R .-
R o HgN———_r—\._t(?Ha [ 11}
o | o o" - COR* : SR

.' o 'est . liminable qun permet é

dans la uelle le groupe amino est éventuellement substitué par un groupe é

55 I acylatign de se produire et dans laquelle R* est de "hydrogéne ou un groupe de blocage du carboxyle,
avec un dérivé d’ acylatlon a I‘azote de Iacrde de formule {IV): _

[y- CH COZH

14



3 _ FoCoLom s
(ws - . 00266445, ___ - oR

. ~~."~_. : _-.'* 1-4 r'Ci L, S* 1< sj. ’ ~ -'i ir i ff t :

o usi eur s P et e b USSR E 0L

sukgtit uant  SirsimmaliéOdtoutBlotiss dé bipbcdde dii caddodelRte tout grou '
) . " N . 0 - . - . O L ' . ’
ﬁ ud-c_ a_lr box%: e ii‘_?l;’o;}ebﬂi@n momaﬁeiroug :h! oprepcun estesrhydmlysable ip divgrﬁ'*%'"&g‘ieegﬂ eRIE
- r ol ysablseo j i - : ' SR

,fgr'rrul g a0 :e._u aire réhair s10] qeMPesS, B%f&ﬁb‘d‘é‘f’ a f_al re rlagir:un conpose.de

. CH3 # * 10 C CO2RX .2, is dans | aquel |
_Ci-dessus pour lasformule (111). owa=N
.'(':farbanl on .Gle formule (1~a): e 20 -

~Si

O :
- CHVi O
~carboxylet R est un groupe acyle avec
i ohl~ gn&%. -A traitoéer 'inino-hal og6
"N groupe.

nocessaire, A effectuer un ou-pl 'usl{eéu
30-i) olimnation de tout groupe de blocage du-carb
du produit ;gndadslagédlie Btia Brméme sigrificetionque
, .a) @ lercatbecien de RrBHBdNEY de fornulia (VI): *

- CO2RX dons laqueli'e R esy un groupe de blocage du

m;voc

‘sur |'atone de carbons do §

CV)S 0-C-N

e RE a LaSMyne signification quo

s,
. )N —4_ 25 x CH3 ;¥~ ~~-~~~~~~' -.'Ipui S.
rs des 'st;ﬁ%&' op6ratoires ci.-apres: -

Sty ot i sl e

'35 2 R NH

nt de *45 formation dun .
un conpos6 pour ‘introduire. -

I’ no. 00 Q est do V oxygdn#VAldu

“soufre ou do |'azote. et Rf est un groups adpcoy ' '
: _ t R est yle-ayaflt de. 5 A 14 ato
do car b.ono_ pour fornmer un im no6ther, . un igQg ﬁ"r‘é)'G%/her ‘ou une am di'nem:)S
_(I.o_r'sque Qgst. 0, S au N respectivenent); o '

a effectuer un ou plusieurs des stades opératoires ci-aprés:
de biocage du carboxyle R*; - . e
hydrolysable in vivo de celui-ci;

puis_si nécessaire; 3 eff
30 i) élimination de tout groupe .
i} conversion du produit en un sel ou en un ester

ou C):
“a) a traiter un compos_é

U- A

de formule (VI):
35 | ]

RZ. NH

S

" dans laguelle R* est un groupe de blocage du carbo:_cyle' et R?

45 formation d’un imino-halogénure;
b) A traiter I'imino-halogénure avec un ¢
de I'imino, od
_atomes de carbone pour
N respectivement); .
50 c) A faire réagir avec un
d) A traiter avec de l'eau; et .
e) éventuellement a éliminer le groupe:
ou D} & effectuer

~ dans laquelle R*

'._0\\

omposé pour introduire un gro
Q est de I'oxygéne, du.soufr
former un iminoéthgr.
dérivé d’aéyiation a lazote d’

restérification d’'un composé de formule (VIIl) ou.

CO.NH—T— "N—CH," ' am
§” COH JLN'_ o '
B . . CO,R* T

s CH, e

e N

V1)

. x )
.COzR

est un groupe acyle avec un agent de -

upe QR, sur I'atome de carbone -
e ou de I'azote et R, est.un groupe alcoyle ayantde 53 14

un iminothioéther ou une amidine (lorsque Qest 0, S pu
un acide de formule (IV) c_:i-deésus_:- .

de blocage du carboxyle R*; _ T
d'un sel de celt_n-cl;l )

o

est de Ifhydrogéhe ou un giohpé de blocage du carboxvle avec un ct_)mposé de f_ormu_le
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'B0so ¢c) a fa| re reagir avec un- d6r|v6 d' ao:ouatau Al azote d.un acide de .
~formile (1V).cd-dessus; d) Atraitor avoc de | "eau; at e) 6ventuellenmelnt A .~
'611mi ner | e groupesde bl ocage du carboxyl e Coou D) A ef fectuer

| ' est6rification d -un corrposG de fornule CV Il)c"'a d un sel de ceI ui--'ci;

. 58#CH3 CH CO . Yo ' CHII~~~ _
..C~~~~' VI) s ~~~~"~'~e~( COZHN 0 x22RX dans | aquelle RI est de.
| * hydrogene ou un groupe de blocage du carboxyl e avec un conpos6 :de formul e

AP i bt Wb U b bl dk o] et RRREC 4 N
~~C : ination de ut groupe de blocaeg; du SI nécessalre,

ef fect uer un 19U % ok u 3uib b v Sel @R naimosters\vdmlvmmle vivo deeielu 'E?g‘ inte-
de tout gr oupe O6ragaitidnl poaumimutdue rﬂlfefm!@ 4"@ é@@ﬁv%rtgwaah adgyebcp gn cngm s

un sel ou en unmemteun thubl exppient ?pa énitilline suivant la revendicdtion 1 et un

Conposi tion phar made ﬁgﬁr %‘h Jdt Gentert Yetaptabld de celui-ci:
revendi cat’i on 1°‘t"69?fgpw?°em"| gﬁ’ﬂ&%‘fgf\/ I cul e ou ex‘2| pi-ent |

phar maceuti g J&nent. acceptabl e.- 5. Conpositi orbphar Seghi que renfernant une

penicilline suivant |a revendlcatlon 1, e de formule 1 X) ou :
sel ou ester pharri aceuti quenent accept abl d |-ci: -0/ - jCHA. . --“’5@)

x o CO2H~~~~== N2OS ~~~~Xlgt dans Iaquel le Aest .
un hydroxy, I"ﬁ?droxy substitue, thiol ’0/ hi ol s@ibstitu6, am no, amno a o

sr,lbstltuant mono- ou di hydrocarbyl e, ou bien &@mp- ou di -acylamno. 6.°
Corrp05|t|on suivant |a revendication 5 renfermght un conpose suivant la_ . -

- revendi cat|on 1 et de |'acide cl avul :&;L&hb&HudJﬁhnﬁeJhiod?ubgﬁh@a'aﬂaﬁ@a‘“"ﬁ a:lmbsmuant_'_

celui-ci. é#‘l“? rf‘ “_ﬁ' ClidabyRimifo.r onfer mant du
.6, fr2- (2 ”ht hW 1%5# ‘5 erm:at.dm ﬁnnﬁl'mgnlt o Gmpesdiiyivapidmreyendication et de
‘de sodi um et duy éalda Badue sleurpsd de mésmalcm/@nenl tlor%sﬁ_ﬁoa _méthﬁg,ﬁgmxycam,w,,.z-

-contractant: AT 1. 7PCompabitiopsuivant ia 19y t
6,0-[2-(2"- nequwaéwm#e'a\ddowﬁyw)“ﬂ?‘%ﬁ?é?&ﬁ‘g“ o ace%ﬂ éﬂs de g assmm

pdni cil | anique de fqrnu CHC 49mnt AT : ( CH_-CONH_

% N Revendlcatuons p(o )'Etat contra o et
o 1. Procédé pour la préparation d'acide 6p—lz-(2'-méﬂ\ylphénogycarbodyl)-z—th|én-3 -ylacét-

35 a.r'mdol_ pénicillanique de formule {n:

o e /[—S\?H-CO-NH-—T CHy' S
- P _ 1 ¢ T “co.on | o

. B - -O_' C': S
"o S ‘/@ Hy .

" 50 oud’ un sel pharmaceuthuement acceptable ou d un est

14
Z?n:l:ta?r: réagir un composé de formule m: -

er hydrolysable in vivo de celui-ci, ce procédé

. - - L .

. ' it e éllmmable qui permet @
{ elle le groupe amino est éventuellement substitué par un group. rb e
?:2:'8:!?:! da se grodgure et dans laquelle R* est de 'hydrogéne ou un groupe de blocage du ca oxy

- gg -avec un dénvé d acylatnon A l'azote de laclde de formule (IV): .

| 1'6__ |



Cnt | . @ - . IERIER! Hull EnuEil limin 1} Illl
P Co . o Co * c L M S

.0 o.cH45 . g-lt o3

oo o .C. sO ou-d un sel phar maceuthﬂmﬁ” accept abl e ou .d' un ester
‘hydrol ysable in viva do cel ui -ci, ce procede consi-stant ~c A) a faire

ri ag__gl I un conpose do for ul e (i | I ) WIH._COZH o C  CH-*
- o) N,4 s L co ' _ ' ) v)
{1~~~~~~~~~~~~~~~~~~~~~~~~4~~(II) .60 - | ' - -0 .

2R dans Iaqu%l e I'e groupe am no ost - event uel | ement substertu par un ,
groupe elim nable qui pernet a |'acyl atlon ghQ_s@Hprodu ire et dans | aquel

|l e RX est de Iehydrogene ou un groupe do - pge - du carboxyl e A6 avec un
derive- d' acyl ation a |'azote do |’ acide do Srmul (1) 55 o

3‘\) T ' 'p)unzlsu nécessalre a effectuer un ou plusleure des stades opératmres ct-a~p:é~s~C! ' S { :
TV LI1LE 1~ i S o Sy e LS 485 g, 0026 644 (1V) 5 0. 3

JO puis si necis sanvesion dafgréduitlsnrun e 00 én [ah L4Ster Hydiolgbable 34 Gile e @PGIKGKL O I €S
| -apres: i)1sebd B Adaiteghagircun eampositis farmulaiY): sur. | e groups anmide; ii) '
eI i m nation de tout groups de bl-ocage du car boxylﬁ_| i) conver sion du
produit en un sel ou en un ester hygrg sabt e 3vo de colui-ci; is ou- 8)
a faire r6agir un conpose de fornul & V}G :

() dans Iaqmelle Rx a la nOme significatijon uo ci - dessus pour ls form,n”
(111) avec r' aCI de de for rrul b (IV) 25 OQJT? car Cgooaxde for mule (I1Va):

~~~~~~ e 30
(1 VA) o dans laquelle R* a méme sagmf‘cat:on que cx—dessug BouiTa forthdle (T, $veb 1 stile de formule (IV) .
. XJ pui s si ngg:Qﬁaalcs.eama, ﬁafoaa.mu@wa)un ou plusieurs des st ades op6rat0| res. '
i-apres: i) 6limmnation.de tout groups de blocage du car boxyl e RN, ii) |

conver5|on du produit on un sel ou on un’ estee hydrol ysable in vivo de ° :
ceI ul-ci; 40 ou C) a) a tralter un corrpg § forrmlo (V1) : 28 R NHCH 45
: CO ' : -

30

m | o o S . 9 _CHy

. puis si nécessaire, é effectuer un ou plusieurs des stades opératoires cl-aprés
_ i) élimination de tout groupe de blocage ‘du carboxyle R*; .
S i) c(::c;nversnon du produnt en.un sel ou en un ester hydrolysable in vivo de celui-ci;
T : 40 OU .
‘a) a trantef un composé de formule vh):

o d*_'a

R« NH ees

(IVA)

rr

vy

N\

: o : CO,RX
"2

dans laquelle R* est un groupe de blocage du carboxyle et R? est un groupe acyle avec un agent de

50 formation d’'un imino-halogénure; :
- b) & traiter I'imino-halogénure avec un composé pour mtrodunre un groupe QR surl’ atome de carbone’
de I'imino, ol Q est de ioxygene, du soufre ou de I'azote et R, est un groupe alcoyle ayantde 53 14 -
atomeas de carbone pour former un minoéther. un iminothioéther ou une amidine (lorsque Q est 0, S ou
N respectivement); '

55 ¢) a faire réagir avec un dérivé d’ acylatzon a lazote d'un actde de formule (IV) cl—dessus. oo

" d) 3 traiter avec de I'sau; ot . . g
e) éventuellement 3 éliminer le groupe de blocage du- carboxyle R'
. ouD)a effectuer I'esténf‘catuon d un composé de. formule {vin ou d'un sel de celui-ci:

: cH'-co'.NH—
-[/ \S.]-- b
\s” SO

S RSTER
u am o

Vi)

17



ﬁ',;.' Lo » - . . ’:—--.-c-u-u Ll { | "..'”.., \_,
D~ - N(\/I) O - Co2RX dans ImqnchMRx est un. groups. de _ .
ol ocage, du. carbpx 2 rou vec un agent de 50

f or mation d un ﬁ'ﬁ%‘“ﬁ%’l‘ cfﬁ%‘?efdﬁ'ﬁmg" ou tn 9’°“‘§)d° blacage ‘{”é’F'bP""'erﬂ"ﬁ‘b'!'h‘?fl"tngﬁﬂ?rf@m"'e

avog_un corrpose pour introduire un groupe QR. sur. |'atone de carbons de

|"ifno, otd Q est de I oxygbne, du soufre qu de l'azote et Re est un
groupo alcoyd e ayant do 5 a 14 atones de .cdr pour former un.imnobther,
un i m not hi'o6t her - ou- une ami di ne (I or sque st 0. S ou N respectivenent);
65 cWa faire .r6agi r -avec un dérive d'acy .on A |l'azote d' un acide de

formule (I'V) ci-dessus: d) a traiter avac de |'eau; et e) 6ventuel | enment a
6limner |le 191 onryts, Sﬂnéceﬂsmmageﬁdcxuetambmxgldus&uﬁ des;stades opératoires suivants: . ou D) a
ef fectuer |’ est; r'?"m' gmtturtgwu%ﬁngg@eﬂummm@at.w|) ou d'un sel.

il conv u produnt en un

colui-ci: 60 vl édé o : ou a;l un es'ter Iéwdrolysable ssn VE‘ZIO( 2de czl:n-'cl 943 :
. rocédé s vendication 1, pour la préparatio -{2-(2'-miéthylph rbo I)-

CH-1 CO.-NH 2-thién-3'-ylacstarnide] B!ﬁﬁ:manate de sodmm< ndq' ? TmeTiphInonea ny
~~~~~3 (Vi | ys"6 0
Co2Rx 17 V. Pmnunsprﬂche fiir die Vertragsstaaten BE CH 1! DE FR GB IT" LU NL SE
L B B |l nD. Il EIN I 330026644dans|aue

" RR. est de r! hydrogi' ‘né“'{}u(z &' B‘P"Bﬁﬁﬂ'@"y&@'bﬁ"fy&?i?éﬁ‘l?"' 'V!E‘éﬁ‘ﬂb'ﬂglrpé"'&@@?a‘ﬂﬁ d&‘bFﬁ?BS‘o"“
de formule (yill): & -gCH3 tO .puis,. necessalre “éugffectuer un ou

RLusieurs des stades ‘operatoires . sui vggtg oy el J atjon de tout groups
@& bl ocage du carboxyle RI; ii) m n oﬂ'J pr gdui un sel ou an un _
ester hydrolysable in vi vo de cel 2. Pr pce 6_syivant | a revend| catlon

1, pour la grbparatlon de 6, P-[ 2- 15 rirﬁt hyl pjmonoxycar _y;lH) o
2-t hi 6n-3"' - faCGt am do] p6nicil| anate:do &odi um Pat ent ansprfche for d| e

.Vortragsstaaten BE. CH LI DE FR GBI N3 SE 1.
6#42- (2" - Met hyI phenoxycar bonyl )-2-t 3 -yl acet am doI pem Ci I | an5| ure der s

Formel (11 ) -
CH CO-'NH, - JQ 5odeg ein pharmakologns?\ vertrégllches Salz Ester derselben.

o i s v A LA %,Smr R ey wmm;; |

r.sel ben. 2.
B-[2-(2" - Met h;I) Bmemmaﬁdoaayﬁo}mamml en-3' -yl acet ani doI_- pen| cillanslurs-na

-tl’l umsal L 338 Ein Verfahron zur Herstellung oines Penicillins gem| Anspruch
1, die Ml nahnen umc as- .send., daB A) si ne VerbH:pdung der For rrel (111) 55. _
QHZN - QCH | ~ HoN =y’ . -
. ' - T ' ~CHy R o
£ . e S 3 o N - .
o CO,R®

_ . in der die Ammogruppe gegebenenfalls mit eirier abspaltbaren die Acyherung gestattenden Gruppe :
" 46 substituiert ist und in der R* ein Wasserstoffatom oder eine die Carboxylgruppe blackierende Gruppe ist,
mit einem N-acyherenden Denvat der Saure der Formel {IV) umgesetzt wurd :

e . : oH.COH
7 _"'_'.../s'clf0 -'2

- 80 und anschiieend, wenn notwendlg, einer oder mehrere der folgenden Schritte durchgefuhrt werden
(i) Entfernen von ‘Substituenten an der Amidgruppe; -

{r o ' (ii). Entfernen von jeglicher die Carboxylgruppe blocklerenden Gruppe R*;

(‘;ué)erUmwandeln des Produkts in ein Salz’ oder einen in vivo hvdrolysierbaren Ester desselben,' -

- 65 B) eme Verbmdung der Formel (V)

V.

18
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40 - - (XX 3 -0@ ' COZRXOQQQ“Q die Ami nogruppe .
gogebenenf alls mt einer abspal t baren. die Acyli erung gestattenden G'uppe
45 substituiert ist-und-in der R ein V\ﬁsserstofé om oder "sine die _ '
CarGoxyi gruppe bl ocki.grends” G uppeOi=gt=N acyl i erenden Derivat

der “Saure. der For el (1\/) ungeset zt wird:| 60 :-S-CH. cO2H -1 +vi.

,  (IV). - g eCH3 so und anschliegend, N ndi g, ei ner odor rrehrere -
der folgenden Schritte durchgsf hrt wer&en: (i) Emd@*nen von Substituenten
an der. Am dgruppe; (ii) Entfenen von joglicher:die Carbox rup
bl ocki er enden igrdepRrewikin Formelilill) defininrintiehif detGdum dgeitarma! ‘Wh"‘{ﬁ %9'892‘236%?" Formel
oinen in vi vie Mmgy%ﬁ%r"ﬂféren Ester dessel ben; 6 B) sine Verbindung der

Formel- 1V): X Z :
0X0XI cl ~,~~~,~~~~~_'~.~11111 111111 MM | _111 éHllll -< 0026644 a ; OCGNT _
S~~CH3 o . - ~~~~c0 FX. in der. Rx wi IFornmel (I111) definiort ist, mt

der Saure dqé For el (I\/) odor dem Carb nl oFl'loder Fornel. (1 VA) ungeseta\tw
witd: C|H 1

(IVA) u- d e .._”‘o CH CHBund anschliel l end,
‘wenn not wendl g, ei ner odor mehr ere der fn Echri tt durchgefujhrt
worden: .'i) Entfernen von jeglicher die CanpeXyl gruppe bl ocki erenden G uppe .
Rz, (||) Umf@ndel n des- Produkts, in eln Sal z -oder einen in vivo. .
hydr ol ysi or banﬁﬂ andhREBenkE vesah netwendip, ake 0d€) melegre aamummsmmgumwvrm» .
(VI ). R2. (i) Entfernen von jeglifh@r die Carboxylgruppe blockierenden Gruprg 5 .

- (i) Umwandeln des Produkts_in ein Salz_oder emgrlctwlyo pydrolysierbaren Esterme“-n

der ei ne ’ﬂlgetar boxyl gruppe bl ockl erende G uppe ist und R2 ein

AcyI gr uppe i Stg)’ ,met\,egd,,;yang RbrForfbiNMUiRal ogeni d bil denden Mttel behandelt -
“wird; b) das | m nohal ogoenid nmt ‘ei ner Verbi ndung behandelt wird, die sine
‘Gruppe QR an das | m no-Kohl en- 40 zc,toffatom ?I QHghrt,. wobei Q Sauerstoff '
Schwef el - odeé® "Stickstoff ist und RR®eohm pge, mit -5 bis 14 S
Koht enst of fat omen ist. und so ein Im noi.-tther, i notthi oat her oder oei n vy
Al din geblldet wird (wenn Q-0. S bzw. ; tp) Wi t ei nem N-acyl i erenden
Derivat einer Siure der Fornel (IV) ung@setzt wireo,e¥ nmit Wasser behandel t
wird; und T48 e) gegebenenfalls die die Carboxyl gruppe bl ocki erende G uppe

RN entfernt wre s0gRE dB)CanMSﬂebﬁIMHMdQ %FupEQ ke Rhd ﬁvb'h)AcgngBp@isﬂ nﬁa&ﬁem ein

dersel ben:  |minohalogenid bildenden Mittel behandeit wird; .
st : " b) das Iminohalogenid mit einer Verbindung behandelt wcrd die eine Gruppe QR, an das !mmo—Kohlen-
¥ . 40 stoffatom einfihrt, wobei Q Sauerstoff, Schwefel oder Stickstoff ist und R, eine Alkylgruppe mit 5 bis
. I 14 Kohlenstoffatomen ist, und so ein Immoather |mmothaoéther oder ein Amidin geblldet wird (wenn Q.
0. S bzw. N ist);

"¢} ‘mit einem N-acylierenden Denvat einer Saure der Formel (IV) umgesetzt wxrd
- d)y mit Wasser behandelt wird; und .
. 45@) gegebenenfalls die die Carboxylgruppe blockierende Gruppe R* entfernt wird; oder
" D) eine Verbmdung der Formel (VIl) oder ein Salz derselben

80 a CH—CO . NH~—T" - CH S

T aEY T ' T v
s : NgZ COH - J—'N S I
| | ST _ cozn". | |

% in der R* ein Wasserstoffatom oder eine die Carboxylgruppe blockierende Gruppe ist, mit einer Verbm-

dung der Fonnel vt verestert wird: o
- OH

. o 60 o dm? - o my

und anschltesend wenn notwendlg einer oder mehrere der folgenden Schrme durchgefuhft werden
. 85 (l) Entfernen von jeghcher die Carboxylgruppe blocknerenden Gruppe R%;

Y-
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Q | |
C2X in der R' -ein V\asserst of f at om odel"é&{ﬁe@%ﬁe Car boxyl gr uppe bI OCkI erqnde
Gruppe-i St, @ Unfian@din Y6y Broduktsiiigh S@ ofiedleiBh il Mid hydroliTetsatedl dstedidbslaibét]! SQ
3 4, Eine pharmazeutische Zusgnvhdrisytzungclerdhaitei ei’ewﬁlﬂl‘" mﬁﬂ Ams;bmﬂnthugam- B
ei ner oder nu&pt "EP@T pihasn ﬁg !REW'?*I@EQTQSP(: mitteher de ugh und sine

. _ i
e e G e A PO R Ry L g oo
sin Sal z oder einen |n Vi Vo hydr oI yslerbaren Ester dessel ben. 4. Eine '
phar mazeuti sche Zusarrrrensetzung, ent hal tend ei cillin gem| Anspruch 1 -
zusam men . mt ei nem phar r nakol ogi i glichen Tri.ger oder o
Hilfsmittdl. 5. Eine. phar mazeut i sghe et zung, enthal tend si n %) ,
Penicillin gerraB Anspruch 1-und ejy _ der Formel (1X) oder sin-
phar makol ogi sch vertri gliches Sabz: oder Ester dersel ben: o ~CH A O. AO
2 20 0 / ~~~gog~~~~~ C2(1X) ..C02H," in der A
ei ne Hydré-’XyI oder subst | tUI erte Hydroxyl 6ruppo Thi ol - oder subst ituierte .

-Th! OI_ gruppe. nAépAneQneF%dﬁﬂ dder Qct Qrgeel-l dgéﬁ\ B&Cﬁﬁay&deﬁu%tk% ppe Amino-
Am nogr uppe QihydH \L Qﬁnd&ﬂﬂp@%dér no- od Dta Eilfino- -
Zusammenset Zguikpe gNT I Anspruch 5 d| e si ne Verbi ndung gem B Anspruch 1 und .
Cl avul ans&tr e 06¢eEing |Znsaﬁdnbmbatzmb adahﬂl&lAnsnimhsé.ld)emneMethldduW gem3d Aaspruch 1 und -
Alavyla Afafimetail iben enthait.

- Zusammenset Zdienyla r mgta saég’am n entha

. 8, die 6&-[2-(2’-Methylphenoxycarbonyl)-z-thuan-3'
-8B [2 (2 yuzg{ mg

an ure- liumsalz enthilt,
yl acet am dol I Cl ans ure- na ri um;a Z un ‘avul ansaur e-kal i unsalz =
_enthalt. Rat f Vel t staat: AT 1. Ein Verfahren zur .
Her st el | ung '?/ a%'l;’%fdf?'fgu %etﬂfﬁ‘}p sg{r?oﬁ%';r bonyl )-2-thien-3' -ylacetam dol - .
peni ci | | ansaur e 10 VE&W‘@|zut(ﬂo@telluﬂé”OarQﬁ‘-[Zﬂ?-Methylphenoxycarb&vtr2‘tmerr-3”yiacetarmdolO
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