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10 [err}§wherein R represeRl BPan al kyl radical having froml to 5 carbon
at ons,

met hyl - tetrazolyl radical ;PR NGETHEM ANR P&lMg}!AG UHIGALom or a group
renovabl e by acid hydrolysis orC PW%%%HBN%F@, CRTE

‘ay cycl oal kyl radic ' N r a radical:
-CH2-S-R 15 ° in whi cha(%?) RANMIRDE Q %%}%% g&fg@?ﬁ&lﬁ?r om2to 4
carbon atons, a 2 - 15 net M:=4-GARBEXYLIGAGID, SSESWFORal or a | -
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wherein R represents an alkyl radical having from 1 to5 carbon atoms, a cycloalkyl
radical having from 3 to 5 carbon atoms, or a radical:

—CH,~S—R’

15 in which R’ represents an acyl group having from 2 to 4 carbon atoms, a 2 -
methyl - 1,3,4 - thiadiazolyl radical or a 1 - methyl - tetrazolyl radical; R,
represents a hydrogen atom or a group removable by acid hydrolysis or by
hydrogenolysis; R, represents a saturated or unsaturated hydrocarbyl radical
having from 1 to 3 carbon atoms, and A represents a hydrogen atom, an alkali

20 metal atom, an equivalent of an alkaline-earth metal atom, an equivalent of a
magnesium atom, a substituted ammonium group, or an ester-forming group
removable by acid hydrolysis or by hydrogenolysis with the proviso that A does not
represent an ester-forming group removable by acid hydrolysis or by
hydrogenolysis when R, represents a hydrogen atom. .

25 When R’ represents an acyl group it may be an acetyl, prpplqnyl n-butyryl or
isobutyryl group. When R represents an alkyl or cycloalkyl radical it is preferably a
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2 1,581, 184
2 methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl,

renmovabl e by acid hydrolysis or by hydrogenolysis" is used to nean a group

that may be cleaved fromthe remainder of the nolecule 5 wi t hout

tRkerwi se affectfing its structure (other than cl.eaving™~6ther groups 5
vabl e by acid kydrol ysis or by hydrogenol ysis, where nore than one is
sent) Exanpl es of such grouPs mhlch [ ERR] may represent include~¥he t-

but rhonyl _trityl bhenzyl \/rir y trichloroethyl raﬂhobenzyl oxy,

fornyl, trﬁeltlﬁym anpemawy Q‘saﬁrbmybutﬁn drosinjelet-bahy dmﬁy I’c?d]k}dropgl’ oups. 10
When ER clvbal o5 eyvlopentylgadical. at e g éﬂ tur ;‘? '@Tg?a’t byl radical having
€ ;ﬁo hg

10 from dt meagm ecl %ﬁn‘ﬁ gr an alkypyl
group, a heat eStitigt ) lstPuctir® Upther fiah U Gvin %tmt,hyps ethy§, propyl,

i sopr opy|r¢mdmablylhy ambhydmqud or by bydr #‘ ly/slsn)vlhwepmrpeh?rd pneblat enyl, ethynyl
I

and pr Op%% Jy “qsﬁe pﬁsﬁr@)gig-l orge lcarb uchOX?’ or %f an

al kal i ne+ %&Ehoﬂ}lﬁ ZQEtra@t’ ranyl gr gnesi um at ont

eac ho ol ec uMehen R, irbsrese s aCEatueht satﬁrated h&d:gmwl addncfabhamlga | eontains, as
t he frfmlmﬂstrb@metoneztanayahecm maan kﬂ’@)" °§P’ e val ence. Wen A

representm&i "g: :,tl?‘ &Pmﬁﬁ ﬂé’l m@‘f’y WEES formula | are

netal .salt ShuRalen ftamalkamteeaah Wital |oh1hldllriih cal ci umor 20

magnesi urheqttlmtnnt Vhemannqsm ra;gre’hte@chandmbtofttm compavnd shawm igr oup 1A is 20

pr ef er abl&" "Fl :W—:‘H‘FP%HP% F‘ﬁ ArshsfAction ofthe metal atom qogresppdingta@ hy | ani ne, ’

pr opy ! ami*N8 wiktn W rbraRhia % it ABml (@HatRe (R colrbbinds ofBieAIRAIRL Y1) -

am nonet Haare, maalgsans)nle mrprdfgtsblyle soWnen sy, didlgam S caeiuresdrer - f or m ng gr oup

remd¥abl endg ‘°ﬂ3fla‘?’ hl "b% % 'P“smp'g‘;‘;}’s“glsefera%l y a

benzhydr dfméml anolaf t¥|:61(% i g e, arglirﬁé dhl or oet hyl

radi cal . lysme When A represents an ester-forming group removable by acxd hydrolysisor 25 Thus, the

i nventi orbyexdremi lys:lsqt Eggfeswwmml obutylhenzyb panetioxybepzyidra [ ERR] (wher ein

A" 2&predB | R (w
al kal P:]g ezﬁ rreta ato?n gﬂloetﬂgs@ %Smel'sdg?ﬁea&en%m} eqUI varfent of an

ent a magnesi um atomor a
substituted 30 mgroup) and to the syn isoners of the general
f or mul a: { erein [ERR]' represents a group renovabl e by
acid hydrol ysis or byS yBr'bgeWHI ysis and A is as defined hereinbefore. In
each of general fornul ERR] Rare as defined herei nbefore. 35 }
Wthin general formula I Caqsm ever preferred sub-groups of 35

I - 581]}.184 ;
3 conpounds, nanely:- the ounds Nor a |, wherein A represents a
hydr ogen atom an-al kal i metaORQtorﬂ an efui vl ent of an al kaline-earth
nmetal atom an equival ent of a magnesium or a substituted amoni um
group; the conpounds of_ formul a [ ERR] wher in A r(e[pr)esents a benzhydryl,
t-butyl, 5 benzyl, p-nmethoxy-benz or a tr| chlor oet hyI radi cal ;
5 the confihersitcA‘bfente mmha mnraonm ol brrn %w ‘§ £
t- bU_;bOXYCgtgﬁﬁy ET f’tm't “ﬁl‘;’?ﬁe 3“3} v SUGF l(':5’1r bobg gzyl oXy

group; the corrpo ? wherel represents t he radi
‘oe’s R NH - a,
SN 0

LY ‘u.;.. wd
oY .

"\
(]R2 0 }—'N N
o4 (Ip)

wherein R,’ represents a group removable by acid hydrolysis or by hydrogenolysis
and A is as defined hereinbefore. In each of general formulae I, and I, R and R,

are as defined hereinbefore. .
35 " Within general formula I there are several preferred sub-groups of 35



10 in which R represents either an acyl group having from2 to 4

carbon atons or a 10 2 - nethyl - 1,3,4 - thiadiazolyl radical or a |l -
net hy| - tetrazol y| radical—the r‘nn‘pnllnr‘lcﬁf formila l vwhoroin B

represents an al kyl radical having froml to 5 carbon atons or a cycl oal kyl

radi cal having from3 to 5 carbon atons; the conpounds of formula |I wherein
[err] represents a hydfogen atom or a trltyl 15 group, Terr] repres@
a nethyl radical, Rreprésents a radical: 15 [err] in whi

R represents an acetyl radical, a 2 - é 1* 3,4°*- thiadiazolyl

radi cal or a-d—. methyl . t A

atom the corrpounctemndunﬂsamamblv;—-r Ahqmwunﬂs[drfpimmaepr'emusﬂ epnesenty/ R

radi cal , R 20 l? atom an equivalent of an alkaline-earth metal

20 [er r] n whi ch E“‘P* i e%éva:éa? a nesr llm 8r as bsutute%a{inmomﬁﬁ oll;pt, iL 3.4
rese S en t-outy -

t hi adi azol yl 5 adi (bai:zybp n&tHoxy-beﬁiE;ﬂ y tﬂc uebamyz didal;r adi cal and Ereseng S

a hydrogen atom &F I’°“ f°l‘la hw Pi urww@#ﬂa‘@#t%wa%\’l"kﬁ-ltﬂﬁ earth
metal atom an eq or cath PhadikafUbSt i tut ed

I
anmoni um group; the corrpouncTs %‘rl?rul a er er n[err] represents a
hydrogen atomor a trityl group, R2 re-pCHs—eH a nethyl radical, R
represents adret h){n}Vleh hsr reg) Ysel dlncag‘I g%& Aij&fﬂ Jrr?f%u artbn ‘“_%s%gﬁn at ?6“

and the corrpounds 20 ¥1TU 320 | thiddiaz édi'o Slylcra
radical § R 30 r epreesmmmmdsaof farthulad Iwherem R represents an alkyl radical havmg from

30 -CH2-S-R in wHite ‘R’b"ﬁ |"rt°§"lmI HH%H“G
mul a

carbon atonsand A Sl58 I}:gﬁéﬁ é} gﬁf%:tﬂ'@t%??sg’flom 15

Amongst. t he conpounds 01‘ genera r t he corrpounds menti oned 35

hereinafter in the Exanples are preferrcé‘ﬁ—éﬁeRpartr cularly:

35 7 - [[2-.(2 - E‘%@ R %%Qrﬂaﬁjar 2 h?’.SX whagka | -

amino] - 3 - [(1 -orig®l L{%é”f.ai Gk oL o “c'rg‘ft’” a

em- 4 - carboxylic #ei cbmpe (?mdsrcﬁdormula I whefdi? R, ré;ﬁ‘esentam methyl r4d1eal,tn| azol yI )
ical

- 2 - met hoxy® mi nderresspia e amino] - 40 3 - 1(2 - methyl - 1,3,420
thi adi azol - 5 - yl) - thionethyll - cQj;h_sz,- em- 4 - 40 carboxyl_ic :
acid, syn, isoner; 3 - acetylthlorrethyl 7 - 1[2 - 2 - amno - 4 -
thiazolyl) - 2 - rrewh{elx mpnts gt l;{:lh ehgrtl hthla@azolyﬁmllﬁ -

car boxylic acid, %? ;eq alen’tl of a alk me-J:?tz met ?ﬁﬁ vrilen of a
thiazolyl) -20 - IThigh@y oM @r a sakstiu Ebup; I'sopropyl - geph
- 3- eh- 4 - car boxlyslqompamddqf fmlarlsthmm R.?cpres §toa hy dgen atamona.)tntym -
thiazolyl) - 2 - Oreégesen at-';‘;dfragfenl gdical l;afﬁr"ﬁifpsa"seth fqpoqpylradigaly, - 3 -
em- 4 - carboxylic ula whe?&:?tn\{hw}és@ﬁf?taha{émﬂ rédical[R2 - (2 -

amno -"4 - Bhi azotpresents aZa d'lcaBO rret hoxyi m no - acetyl] - am no] - cgph
- 3 - em-4 - carboxylic acid, syn |s EI 5Q,when prepared according to

t he process described in Exanple 6; the saPum salt of 7 - [[2 - (2 - amino
- 4 - thiazolyl) -in %hich TR trépPesyitsTam Beyt raa&ertwvingfroamﬂMcarb& atom{ and ANet hyl -
1, 3,4 - thiadi azolrepresgnts a}hlvgrosentalhmmne@m 3lkdgli mctd em- 4 - carboxylic

s, synsqgor i S LR b poniis sy ©14

t hi azol yl) Qg 12 NQumino Yiiro 3ac‘ety[]( laninofret hy|
tetrazol - 5 - yl)3 ~Kit hinetht-Hsgtrdzol-- Leyh- ehwihethylémcepm-3 - car-Boyegtboxyliaci d, syn
i sonmer acid, syn isomer;
’ - [[2 - (2 --amino - 4 - thiazolyl) - 2 - methoxylmmo - acetyl] - amino] -
40 - [(2 methyl - 1,3,4 - thiadiazol - § - yl) - thiomethyl] - ceph -3 -em -4 - 40

carboxyhc acid, syn isomer;
3- acetylthxomethyl - 7- ([12- (2- amino - 4 - thiazolyl) - 2 -
methoxyimino - acetyl] - amino] - ceph - 3 - em - 4 - carboxylic acid, syn
1somer
45 -2 - (2 - amino - 4 - thiazolyl) - 2 methoxyimino - acetyl] - amino) - 45
g 3- tsopropyl - ceph - 3 - em - 4 - carboxylic acid, syn isomer;
- {[2 - (2 - amino - 4 - thiazolyl) - 2 - methoxyxmmo aeetyl] - amino] -
3. methyl - ceph - 3 - em - 4 - carboxylic acid, syn isomer;-
3 - acetylthiomethyl - 7 - [[2- (2- amino - 4 - thiazolyl) - 2 -
S0 methoxyimino - acetyl] - amino] -ceph -3 -em -4 - carboxylic acid, syn isomer, 50
when prepared according to the process described in Example 6;
the sodium salt of 7 - ({2 - (2 - amino - 4 - thiazolyl) - 2 -'methoxyimino -
acetyl] - amino] - 3 - [(2 - methyl - 1,3,4 - thiadiazol - 5§ - yI) - thiomethyl) -
ceph - 3 - em - 4 - carboxylic acid, syn isomer;
55 the sodium salt of 7 - {2 - (2 - amino - 4 - thiazolyl) - 2 - methoxyimino - 55
. acetyl] - amino] - 3 - [(1 - methyl - tetrazol - 5 - yl) - thiomethyl] - ceph 3-
em -4 - carboxyhc acid, syn isomer;



4 1,581.184

4 the sodiumsalt of 3 - acetylthionethyl - 7 - [[2 - (2 - amno - 4 -
—thiazolyl) - 2 - pethoxyimno - acetyl] - aminal - ceph - 3 - em- 4 -

carboxylic acid, syn i sorrer and the crystalline sodiumsalt of 3 -

tyIthiorrethyI - 7-1]12 - (2 - amino - 4-5 . thiazolyl) - 2 -

(étthoxyi mi no - acetyl] - amino] - ceph - 3 - em- 4 - carboxylic 5 acid,

| isoner. It is understood that the conpounds of fornmula | can exist:

erther in the formlndl catedr by { Ja | as set out herej nbefore o’ in

t he he el

10. [err] dl @rsﬂ] of3 Cﬁylév@“%b’l af-fllAed? h@F'@P et"@%’é'yl)Thl s invention

al so provij ’ﬁF’B‘B%ssac? } - pPiEshr FR S °'Eorﬁ)ofﬁ{g‘§‘yb"fa°f%r”f‘?ul al. wherein A

represents. a b, swﬁﬁ SN el of 3N aC&§iioniedtylTl NQ [191-02 ParhiagLMabl e by acj d

hydr obysi sﬁh@zol)b)y h dlletbgmhyslasetyll namih¢lctreph odesy ah- cappxdjsr i at es corrpound

of 15 g%ﬁ Lod t%t rg_gs an s of formula_I can exist:

15 [err] (vvhemnh |f&nﬁ§ i EaRe b RreMbdiofe: represents a hydrogen
atom or an e:btanhwarmshgwgnwpemlefnnmadalzesetbgutaelbd hydr ol ysis or by

hydr ogenol ysis) is treﬁgled with a syn isoner of the general forrmula: NH R
20

20 [err] (wherein [erri' and [err] are as defined hereinbefore) or a
functional derivative Whereof, to give the desired syn isonmer of the

general formul a: 5 1,581, 184

5 [err] wherein [err§ anﬂHAf'%re as defined hereinbefore. In a preferred
met hod of carrying oN_tJis p ocess t he conmpound of formula Il is reagted
Wi thi® functional dervaN e acid gf formula Ill such as ohe 5
anhydride or the acid chlo |de ( r| e conveniently being formed in
situ by 5 the action of i obutyl chlorbforate or di cycl ohexyl carbodi i m de
on the acid). Qher halide ri des (again conveniently
formed in situ by the actlon 2an t her allkyl | orof ormate, a

di al kyl carbodi i mi de or another dicycl oal k)Cﬂ rbopllci Jm de) can al so be used.
Yet further acid derivatives such as the 10 d azide, the acid an de

or an acti yrdr&f RAR, IR LHEX afeQs Wekhed hereinyarkp €, with 10
hydr oxysucm rThis iohention-atsotprayjsle ewwbcessrfmaarzbadmﬁxu befoawlaal so be used. In

~ th E@mm (RN giier F‘g th a halid
or evmclt??]et h °%ﬂl’lrﬂfalaf of 'nﬁed‘o\Xis' ﬁ'ghﬁéllpg% essﬁg l;j{‘:r?ﬁﬂ'or 0 gn'%%e 0¥V| tlﬁeaaci;i'ldI 01?

general formula Ill, the reaction is preferably carrled out in the presence
of a ‘basic agent. 15 Pre red basgic agents include, for exanple the
al kal i -metal carbonates and organi ¢ bases such as d
N- et hyl - nor phol i ne, pyrldlne rlal ylanlne such as
|
C02A (1)

(wherein R is as defined herecinbefore and A’ represents a hydrogen atom or an
ester-forming group removable by acid hydrolysis or by hydrogenolysis) is treated
with a syn isomer of the general formula:

NH R]

20 — L A oM 20 -~

"\oaz (1)

(wherein R,’ and R, are as defined hereinbefore) or a functional derivative thereof,
to give the desnred syn isomer of the general formula:



triethylam ne. The fornmed product of general formula |I," may be treated

with one or both of an acid hydrol ysis agent and a hydrogenol ysis agent, as

appr oprate—se—as—+o—20 erpve-the groups RI' and A to give a syn

i somer of the general forrmula: 20 NH2 [err] (wherein R and R2 are as

defined hereinbefore) -that is, a conpound of general fornmula I wherein A" @
[

represents a hydrogen atom Cearly, the conversion of the products of -
formula 1," 'into products of formula 25 [err]" involves replacing the
substi t uermt [grr]: with a hydrogen atom gng, ;44N tle case 25 when A" is 5
other than a e '

order to. do this the product c“Hi. mula [err]' is treated wth:- a) an acid
hydrol ysis agent in the case whgen P&rr]' represents a group renovabl e by
acid hydrqlysis and A repreg?ﬂgsua hﬂdrogen atomor a group renovabl e by
acid 30 hydr ol ysi s;

30 b) a hydrogenol ysis agent \*Fd&g cgse when [.err]' represents a group
renovabl e by hydrogenol ysis and A Tﬁg?éﬂﬂqls a p§drogen atomor a group
renmovabl e by hydrogenol ysis; and cﬂ a

n acid’ rolydis agent and a-

hydr ogenol ysi s agent in the case one 0 t he substituents R1l' or
A" represents a group renovabl e by acﬂﬂhh rolys the 35 other of
t hese substituents represents a group renovable by h drogaqblysis. 6
1,581, 184 6 erred Bdi d hydr ol ysi s

agents which may be -used i nclude formic acid, trifluoroacetic acid or

acetic acid, and thbe[e'nalbi&i'sm _ %éal‘enpjdd'y'et h@‘ﬁmhgvrei n anfs1 (gr Us Iaq{m or in
n i : T

aqueous «sol ution. TheAREeRI -3‘%@%‘*3@%&% }E u‘%?%&éf&%é glformaiafi ™ 7"

Preferably ansaci dafhyalidelof tHeacid $RIOfide(tHe AnMRriadd conWnfafly bding/ for2d @Ak by C acisd

or 5 aqueous theductivrc ofoisobatyt thlaroformale ios dicyelohexylcazbadiimitlgton the acid).

t - but oxycar bonyl opcttller hal Fgg% %EOtb]gz&fm ‘F?Sta(tﬂﬂ?fl‘tcm"ﬁgﬁéty ﬁ%“@:f&?‘f";% Ca

benzhyar 1, - buty LN JEEISL ARV & SHRCHURI £,

zinc/ acetic agi d sy&d afiid, shepackf iidd biyaristislattd acid eserdained for edampleowithy| 1,0

groups as substit ugm@(y‘ﬁmaiiimi@ne]-nwop enol or 2,4-dinitrophenol can also be used.

d
10 Preferably a hy@m@é ot ﬂ%ﬁi’#‘gﬁg %“&%ﬂ?ﬁﬁ]&%ﬁi‘% éﬁ%%{m fergilidte of a
catal yst is used t grfulaMNAL Reaction i Mbly Qérriedé B Biékenrd/of GrbasiPagafit.

substituent [i8rr]"' Preferted bssicagemeindudscliorsxample theptkalirmetaldachonatesand teriasy r | ' 1and

A . The _products o 'b!éf’}gf Refensuch -as Brmethyl-mogrholine. eyidine; s @ tHalkyerain gcp 35 t he

'y . . .
usual 15 meth ii“m'%,eggmuilof RALAFroRAlh 11l WIATRh Gioy B PBAGLPST DY
reacting the fornmegh adi@ hgdroysis Weht)anta APROLAbYAS Gy, AS appropte s& WS ko aS
sodi um or pot28ssi uremoyelthe grabps By’ asd &',umgive @aphisersdref tiergensralfommulaappr opr i28t e
salt of “a substituted or unsub %ituted al i phatic carboxylic acid - such as
di ethyl acetic acid, ethyl-hexafi®@c acid or, nore preferably, acetic acid.
20 The particularly phgierred salts of the acids of general
formula | are the 20 sodiumdsalfs. The substituted ammonium salts may be

obt ai ned by reacting the aci (}Héft\h Ah appropriate organi c base such as
triethylam ne or diethylamne. [N Mﬂ@at iog)§ of the salts the solvates

of free acids of gener'al formula | 'I| -—( '

OR 0
2 C09H (1 A’

(wherein R and R, are as defined hereinbefore) — that is, a compound of general
formula I,, wherein A" represents a hydrogen atom. :
.Cleaay, the conversion of the products of formula I’ into products of formula
. 25 1.” mvolyes replacing the substituent R,’ with a hydrogen atom and, in the case 25
when A’ is other than a hydrogen atom, also replacing A’ with a hydrogen atom.
In order to.do this the product of formula I’ is treated with:
a) an acid hydrolysis agent in the case when R,’ represents a group removable
by acid hydrolysis and A’ represents a hydrogen atom or a group removable by acid
30 hydrolysis; i
b)a hydroge_:nolysis agent in the case when R,’ represents a group removable
by hydrogenolysis and A’ represents a hydrogen atom or a group removable by
hydrogenolysis; and
c) an acid hydrolysis agent and a hydrogenolysis agent in the case when one of
35 the substituents R,’ or A’ represents a group removable by acid hydrolysis and the 35
other of these substituents represents a group removable by hydrogenolysis.

30



25 may be used as starting products in place of the free acids.
25 This salification is preferably carried out in a solvent or a m xture of
sol-vents such-as—water,—diethyl ether nethanol,  ethanol or _acetone. The
salts are obtained in anorphous or crystalline formaccording to the

eaction conditions enployed. The crystalline salts are preferably prepared
- 30 reacting the free acids with one of the carboxylic acid salts

tioned 30 hereinbefore, a preferred carboxylic acid salt being

di l.ém acet at e.
conwe : S i
and this soI Bl@htredmylddpdndynalak tscmhclamy sb;mlbdd mcmdmtosmofacmiat er. 35
Thi s |nveFf Qj‘?aﬁlg ci r"(S\FFE}gg‘:g:l }r}? Jind ’? & e ¢ bFebreparl ng a
conpound enera Formiva Lerr] - or g sa'T ™ tﬁercé'of‘sol h which ei'ther a
sal t Sof an a]?rpfecqbtylaataendd@ﬁrplysimkemfsu nalnnjdrdwuniﬂnbmagwb]acxduherel 8 [err]’
repr esent 39ug Q?.? laﬁg’dl ¥qagpop OW%BTQBPV\Ath an acid to
obtain a mgﬁé‘e" r(f?f‘rlﬁ'l"ﬁat‘[% fyg?y 50Uy of P-BethaxybeRsXl RIMPAS t & conpound of
gener al f or nMeazifidcedic Wi sRtem [seﬁrét}rabnyaﬁeceaﬁahﬁmae @i hlbpoeftiyl renovabl e
by h¥dr og a%@lssbﬂ@elms V'eoddd to hy dro enol ysi s to give the dalt of the

li

40 corr esp R S SIS AT e (o

hydr ol yse UbstitueRETRY/ drof ysis is
preferably f"ﬂrenvmdw of foihmlzf l.twr Hdoan |be sairf‘edl acgordingetol the asiatl can, however,

be USed. ﬂﬁ s, %‘fﬂpﬁ;ﬁ’@h It heane d&%“'ﬂib'rh Q%F‘e‘in arl5aqueous
sol uti on. o% m|b1c:rbolr,12tep ﬁ% Qg‘lioogfl ufnﬁ iiul#lu gu%) :tlftﬁill- renove
subst i tueﬁlﬁ;?latﬁ‘ﬁd’af xyhlcac;m—esinara leyhyladdsic @il ihy!-hexarvjecicidgemedre on. A furt her
procgss fore asstingeidhe co of formul a S i ded by the
Pnvellt i on, m ey TP e i O eiera formpla p Beabe ) °f Bl a: [ er ]
[err] so &n&mamfohiumasmknﬁybabaa@sam&dcﬂmhhm@wﬂbﬁ ore) i's treated
with thi ouwne?nnaamiganive\nse Sﬁhﬁstrdtmtlam{mtot{}dspw%my}ct a lh drogen atom al so

n4pe al ojvaie € 1dS O ne ormula I
treaged wit o B A R Bhce of tho free acigs, . Corore! for

may b€ use

1, 581, 184" Thjs salification is preferably camed outina solvent‘z ‘Do erlvs S a&gnt as
approprl atweh almr r,\d&tltyhetheiememenbl.pst oicdr apétoge neral formula A simlar

reactlontoT 1ose R %@%ﬁﬂ“’@f f‘iél‘g\ﬁp th thiourea is
des%' bedr uﬂyﬁgﬁ c av%th-%ﬁe # gc@ Béﬁi rray 386 S

carri ed OHéreinbefére e fred Gdrba@lidladid sk eumsodlum acetate

5 The start|hghmpmratlan9f vbd-g@rthtae reacsfomis canvghic amﬂwetmently be prépared

by react i Jij2bne F}%‘r?&’ﬁ‘pﬁ‘ B AR eng thigrolventmayoptiopgfiycontain o5 gef i ned

her ejsnbef Or eThiy¥nidntion 4148 praVileSa Farfnt of M BFocerk for PRp&ME & Esthpdufd MUl &5 NHCOCH2C!
[err] [erpf gehéral form\(lmeromarsal Gllt:re of, Illl‘swmrh eligifer aredt r.bfaneupmtoeﬂia:w e) or a -
functi Ona o ro s rea w1 an cnd‘tl:)gr 159 Tqrodufgﬁp?oq’ B‘I'f’ p,n orasal o?an of gener al
fornul a I J,sfat d(‘)‘ T,la fﬁﬂ?@oe%n RIEkRLRbI y carried out
undem thermmle: tdgem»arsnas shlhm t6ﬁ§drdg¢hoﬂ]bisrﬁlgh‘vbeﬁeahboﬁtbé t hggreacti on of

The comogniualF e R A e s AR th e 2ol cai 15

[err] These aclds can be employed in anhydrous form or in an aqueous solution.
45 The hydrogenolysis technique used to remove substituents R,’ is preferably a5
catalytic hydrogenation.
A further process for preparing the compounds of formula 1,” is provided by
the invention, in which an appropriate syn isomer of the general formula:

NHOOCH,CL .

I n the preparat i Qf

f a sodi umsalt t he reactlon | S

SN0
\’__(
LN N A
032 V. R
Coa' V1)
50 (wherein R, and A’ are as defined hereinbefore) is treated with thiourea, and when 50

A’ does not represent a hydrogen atom also treated with an acid hydrolysis or



whi ch are not al ready known nmay be prepared by a nucl eophilic exchange
reacti on between 7 - amno - cephalosporanlc acid and a thiol [err] or salt

Exanpl es. 20 The syn |sorrer corrpounds of general for mula Il may be
prepared by a 20 process in which thiourea is reacted with a product of

the general formula: [err] [err] (wherein [err] is as defined herei nbefore@
and al k represents an al kyl radical having from!| to 4 carbon atons) under

the condMti ons defi ned herei nafter and tltggprS ‘treated with a base tg

g| ve a Syn | SFoet——ef—tfe oe1ret at—f-ortrer Lerry]
(wherein [err] an CHPRG“%WS@ agent AAPPIOBEERA? 8?"?‘?5%1‘*6&’?;‘5"’%@“7'?*‘3 ‘élgf ter
treated with a co OH%%Q@&{& & thisntkdaffHAC bP the ofibOiHa dsrapmMaDVEWRY aci d
hydr ol ysi svor by knielreie Riedcyibédsbyt Magkivin Jacss Yo 45@80(%68) o'lfhctrlmtlgremv &k

f or mul a: carried out in a neutral or acidic medium, g 5
o fort] forr] (el S oy iy o
in turn treated flvditﬁagddt stjnlil;aﬁerﬂn edalmm a:an acid, to gi ve t e
desired syn isonmer of general formula I“I’kﬂ HAJ]: exanpl e of such a preparation
is set out hereinafter in the Exanpl es. C ! The syn configuration of
the products of general formula Ill igs ained by 5 reacting thiourea
with the conpound of fornmula B a) ina3an ueous solvent, such as aqueous
acet onesor aqueous ethanol; b) at anb\ent/ tenp ture, using a

substantial ly stoichionmetric anmpunt of t or a short period, and
preferably for froml to 3 hours; or c¢) usithg a conbi nation of condltlons
a) and-Q), to give the 10 -syn confi gur kg o.products (C) which can
then be preserved in products (D) and 10 [I11. 6]ﬂ‘me cdHﬁRhnds of gener al
formula B may be prepared by the action of di azonmethane or suitable alkyl

hal i des or sw phat(eﬁeran l@'&J’%' deMned Heptifbefdre % ofa TurRtidlalhéiRaGR Ndrastet at e 10
described in J. of Mt esactivh emnc bﬂgpne‘tﬂ amulkl ¢ith t,he 8cidBof geferal formula The

products of formullHali f° ‘Ug gv @ CEan Wﬁﬁ out 15
capabl e of introdlc.Pﬁ % Meid 8@?6" gene ’gf'gﬂf i) thy AR or
chl oroaceti citsanhydr i dae coxbhtdu stJlQe@mrf&amlaat hégin Rs@mémafhegmr al fornmla

C, and treating the product first with a base and then with an acid. This
invention in a further aspect provi des_gnp‘r“ﬁf&s for preparing the 20

conpounds of generyaichiad fbe hifeally Blowh maWBEpreépated by aBREISSHRINE 8xchitRe FHaction
-CH2S-R* -~ 20 andaeﬁvelelep F emmnt-s:e#ﬂhl mamtedeutmd a Itleoldi'-n-lSHfom saf)thermofydmdc h

an af jush ﬁereveqa" Sgtqut ml wher ej
process e agp °2¥p§§§“ i moﬁarg""ﬂﬁéﬁw'ﬁgfm %h&ﬁﬁ%ﬁéuc? @

the 25 ~ genera formul a

25 R -SH H —V\tretel[;(] Rk is as defined
her ei nbefore) to obtain an acid syn i or’rnar||of eneral
0 N~0Ry  (g)

(wherein R, is as defined hercinbefore and alk represents an alkyl radical having
from 1 to 4 carbon atoms) under the conditions defined hereinafter and then

25 treated with a base to give a syn isomer of the general formula 25
NH,
S/g
¥
: ——y 0
| \ Z . Waalk
: u
~N
Ry IC)

(wherein R, and alk are as defined hereinbefore) which is thereafter treated with a
compound capable of introducing a group removable by acid hydrolysis or by
hydrogenolysis to give a syn isomer of the general formula:



formula "A or [err] wherein Rrepresents the group [err] and A represents a
hydr ogen atom which is optionally salified to give the correspondi ng
sal t s;,—being—30 compounds—of general formila | or | wherein A
represents an alkali netal atom 30 an equival ent of an al kaline-earth
atom an equi valent of a magnesium atom or a substituted anmoni um
The action of the conpound of general fornula V on the conpound of

oral formula IV is preferably carried out in a water-acetone m xture but

ot her, aqueous 35 solvents sqcsglps;j‘ wat er - di oxane, wat er - tetrahydr*e-f‘uran
and = S—Hey—Re—used- )

1,581, 184 N 9 The reaction is preferably
carried out in the presence Hf'h buffer capable of maintaining the reaction
medium at a slightly acrd such as a sodiumacid phosphate-sod%y

bi carbonate m xture, but fjhe peaction may be carried out without a buffer.

5 The sallflcatloﬁhsilgagfj 2gﬂp acid may of course be carried out
according to 5 the usual neth e&cri bed herei nbefore. The conpounds of
general formula IV may be prepafied by reacting an approprlate acid of
general formula Il (as deflned”hsL before% - amno -

cephal osporani ¢ acid, and optlonaIIy ubj ect “Snthe product to acid

hydrol ysi swhdreid 8", R, anméﬂ(rd?gmh?{ﬂh‘érenﬁ@fo%ﬁﬂﬁﬁﬁn@funﬂr'éhlfbdeﬁrﬁrepar ation is
set out he\ritduarbas‘etaedtheﬂ'heharﬂa@ndctwrgpmmdbsna sydsoerndf géreralfdrmulaV preserve .t he

syn confi dlr Pl ofi sy §'a’éﬁ“ ‘al"""t jncthe Exam pr od cts of
Géncrl | et L it a&%ﬁ‘é B’ | A Hoscess very

good ant i hgedous aodt brieV i )aqmerau ﬂla@cnﬁb nibipal ek pe e,G“na:m posr t| ve 15 -
bacteria uhmn hipmg e@mﬁ Pfe'a W especi al | y
agai pst tz o ‘?;’K{j s r‘f)ﬁf;ﬁ ?@ °t he pt her hand
agai nst thﬂ @ram neg at| er| a especr a a| nst e dcoli Porm

bacteria, t hé‘hKIcebmuedd ef geacrd @ahuimrﬁehﬂaabamdemhé birtbe ec.tsm ofhese properties

may make tdFﬂ rpqéace %e d&’:& tydl&% %nalmls : 2%0{90) -978§UI table for use
as npdi cane d tr f yé ‘9)@05@5155“ ves 20 gerns
and es pecwa;bdb lon mthﬁutmgaahdmhtoraaéetﬁt -ecm&dblyr af imditlé aits such as

st aphy| occ&‘b Eﬂa"“j’ép‘ﬂ ﬁﬂ'@ 'wﬁi Pftatef%(t':ﬁ_q? of igeaeral ferpmlp ococcal
£ d
niEot 1 ond FAEL i kit ol raEE L Seuime gt 2
p Iembns,coﬂamam éferal fOEmible ] pﬂ.mwmatrep& tsithf pzeH Staphy | ozgoccal
i nf ecti ongnd BITGmGShnIpAéMFﬁl& d hereinbegore) in whigh mmsgnwappwatmons

25 The pha?WﬁE%‘iﬁcf‘?f PS’“‘a‘tcept abl e conpounds may al so be of use as “

(IN

medi caments in th at ment of colibacill oses and associ ated infections,
in infections cau l/ Protues, Klebsiella or Salnonella, and in other
di seases caused b gamétegatl ve bacteria. However, before any of the
conpounds of thIsS 3 invention are used in nedicine, they should
preferably be f 30 pharmaceutical conpositions by
association with sur e nRar rraceu$| cal vehicles. The terns
"pharmaceutical " and "jphar nma -acceptabl e" are used herein to

excl ude any possibility that t e ehi
appropriate, consider edNi.n :nﬁ cﬂfﬂ y which the conposition
is 35 i ntended to beo ni ster d, nful. The choice of a
sui tabl e node of 35 present ation, tgﬂpt her wi h an appropriate vehicle is
believed to be within the (1IV

l e or active conmpound, as

(wherein R, and R, are as defined hereinbefore) is treated with a product of the
25 general formula: 25

R'—SH "

(wherein R’ is as defined hereinbefore) to obtain an acid syn isomer of general
formula I, or I, wherein R represents the group —CH,S5—R’ and A represents a
hydrogen atom, which is optionally salified to give the corresponding salts, being
30 compounds of general formula I, or I, wherein A represents an alkali metal atom, 30
an equivalent of an alkahne-eartﬁ metal atom, an equivalent of a magnesium atom
or a substituted ammonium group.
The action of the compound of general formula V on the compound of general
formula 1V is preferably carried out in a water-acetone mixture but other aqueous
35 solvents such as water-dioxane, water-tetrahydrofuran and water-ethyl alcohol 35
mixtures may be used.



conpet ence of those accustoned to the preparati on of pharnmaceuti cal

formul ations. Accordingly, in yet another aspect this invention provides
phar mceutical—40 r‘nn‘hncl tions. cont ainj ng.as_act ve nrl nci nI e _one Qr

rsore—r

nore of the phar rraceutlcally- 40 acceptabl e corrpounds of gener al formula
[err] or [err] in association with a suitable pharnmaceutical vehicle. The
phar maceuti cal conpositions preferably contain as the active principle the }'al j
phar maceuti cal | y- accept abl e conpounds of general fofmula [err] 45 :
Ot her preferrgd conposit i ons are those ccplggl |851| ngras attive principle ong
or 45 nore o S

O o SR one

of the fol Iow ng calshl AR Siban e greirr ol e edbieeh R
represents a radic abnate mxﬁﬁEL ut Elﬁpi‘e‘&&%ﬂtnﬁaﬁb T&E«"nc&f&uﬁcw
group having from Qltuootﬂbcf&rbon at ons, - 50 nethyl - 1,

thi adi azol yI Padi cal He salification ag m&efcyprsvmaersﬁdouww@wfs of 5
general formula I t\%ﬁ"sual m:’,;]%o Jggc" ﬁ f%?ﬁ?tﬁk\*"ma&%' SedarfiEd; ,L?&af,;{gosﬂ' to 5
carbon atons or a mpedpﬂ lagild of gedemabnﬁmm defiaed kkrditbeford) it

conpounds of ener @i‘#‘@lﬂmwaaﬂdmémﬁl %}Eﬂﬂ Ectrﬂe eeraretlﬂcstoaic Ydrolysip omt om or

a 55 tri ty gro rogEf lisolf f %1@“%% eﬁme J:aéqiﬁ%;rgﬁo ﬁ&r'la%ﬁgb?s a 10
nmet hyl or 1 sopropygene or@daq an represents rogen aton and

especi al |y, conpoundsTf@fprtylecteofédenq‘rdrfmmua I[aadpt}mwm}yehqse fee:%:lfcafpnlesl,ent s a

met hyl radicg andpgf °"@§I'r agtibjoticaetivity on thqm?g gnd agginst th

ylococci the strepipcocci a pecia t 5
represents an acet tesisthnt stdphylocodth; ctaﬁﬁ}in the dt ind a&#ﬂé (st @éﬁﬁfiaﬂ%@d' cal
60 or a | - nethyl bacteu'le.tesmmlly hgairaiithe @bliform bal:&rla, the Klebsiella, and Salmonella
1,581, 184 and the Proteus. urt her cat I?g'or of

preferred phap mceaﬁtaﬁﬁfﬁr%@ﬂﬂ%ﬁh Eﬁ?ﬁ%‘%“ﬁt ’@ﬁﬁ‘ﬁ 38y

20
principle one or ngerMs @hd teb ﬁ'eaﬁ el Eoestaph EUCB&I ififectink [su Qd’ ein
[err] represents astanbylagd €caiad%:§a¢mlaﬁl¥mg lignarg Sacet or dmr @tapltymeoccﬁlemfe]ctn&ns. in
which R represent P a;[ r "(B*h' plieamons, erysipelas agpge and A"
5 representsas hyd?@g m?;a;ug {aot:,g Fé mz@ %P b“§c %P“f‘"é“b“r% erred;
conpounds for use in Thee plrtaacratally-aceptatio ounds)rmnofalsbhee |afvaset AN

include:- 7 - [[2 ::eqi oIrrnlse ncau 5* }?,e _treq::ln;l’l m?ez, ‘gll esf'}% ass i ot ’gseases

aC_etyH - am noj -cadd d by Gra nega bacte er, b thec pou f thi
t hi onet hyl | 30 cephinvenion #2én used! in Medi yhbﬁ sh ablg Ybe IforafeR! into/ -

- (2 - amino - 4 -vharnhacsgice llcymDOSi_!wns byeasdaci nmnh@unabhobarylmeuucaavﬂmb - 3 -

& ” $é.
[(2 - methyl - 1, Sﬁeghéﬁmxﬁ%%a“‘;: :xtyaWa} ptliar ve %)H:F B us:?? ) em )
red

an anditos

4 - car boxyl i c. aci relation to the rbute 1 n is
[[2 - (2 - aBbno -m&ndedttblbaidﬂlyikt):red oduld be harmful. The choicet amymerhiaae of acetsl |
- ami no[ - ceph - m@esentatign, metheltwﬂbev(g? nropriats vehicleyim belisyerbto; bewithif iie - (2 -

anino - 4 - thiaz oﬁ‘%ﬁ‘ nce2 O theseh A%YHmsh to ﬁ’éePSFPiram“ar?f rfjarmacgutical
i sopropyl - ceph - 3 Acc&idinglyZin- yet ahidihvs Yaspeot sl iflvenfidiploSiaéepharntdieutical 7
- [[2 - (2 - 4&ni nocompdsitions mmmhytS)acnvezarmcmbtoheu ore pbthe prrmngelutically-anm nop -
20 acceptable compounds of general formula I, or I, in association with a suitable

pharmaceutical vehicle.
The pharmaceutical compositions preferably contain as the active prmcnple
the phatmaceuncally-acceptable compounds of general formula I,

45 Other preferred compositions are those containing as active prmcxple one or 45
more of the pharmaceutically-acceptable compounds falling within one of the
following categories:—

compounds of general formula I wherein R represents a radlcal

—CH,—S—R’

50 and R’ represents either an acyl group having from 2 to 4 carbon atoms, a 2 - 50
methyl - 1,34 - thiadiazolyl radical or a 1 - methyl - tetrazolyl radical;
compounds of general formula I wherein R represents an alkyl radical having
from 1 to 5 carbon atoms or a cycloalkyl radical having from 3 to 5 carbon atoms;
compounds of general formula I wherein R, represents a hydrogen atom or a
55 trityl group, R, represents a methyl radical, R represents a methyl or isopropyl 55
radical and A represents a hydrogen atom; and '
especially, compounds of general formula 1, wherein R, represents a methyl
radical and R represents a radical:

—CH,S—R'

60 in which R’ represents an acetyl radical, a 2 - methyl - 1,3,4 - thiadiazolyl radical 60
or a 1 - methyl - tetrazolyl radical.



3 - nmethyl - ceph - 3 - em- 4 - carboxylic acid, syn isomer; 3 -
acetylthionmethyl - 7 - [[2 - (2 - amino - 4 - thiazolyl) - 2 - methoxyim no

acetyl} - amno} - ceph - 3 - em-4 - ca

D

obt ai ned according to the process described in Exanple 6; 25 t he
sodiumsalt of 7 [[2 - (2 - amno - 4 - thiazolyl) - 2 - methoxyimno -
2 setyll - amno] - 3 - [[(2 - nethyl - 1,3,4 - thiadiazol - 5 - yl) -
t@et hyl] - ceph - 3 - em- 4 - carboxylic acid, syn isoner; the sodium
S f 7-1[[2- (2 - amno:- - thiazolyl) - 2 - methoxyimno - aeétyll

amlfeia [ (4 rat-hyl tBhl8 5 . vy - thiomerhyl 110 ceph - 3 -
30 ‘em - Adfurth&aEdepsyy of pRfdrftd Shidfindc&QREN compositions are those )
30 t he sodpmginigmbsactife @inciplgeae 91 mdre oftbe bgnipounds of gepéral fornua I, amino - 4 -
t hi azol yl ¥hereis R, represents 2 mgthyl radicgh & tepresentsagadical: _ " coph - 3 - cm - 4, -
carboxylic acid, syn isoner; anguihe @rystalline sodiumsalt of 3 e
acetylthiomethyl - 7 - [[2 - (2 -.-amino - 4 - 35 thiazolyl) - 2 -

met héxyi miihwhich Rt gepresqnts anagyl iclalh. dngrfrom 3ta 4 garpan atoms, gad Aoxy| i 6 35 aci d,
syn i sonef<PrERES & 8r's"|"t“f°6"n8’ aliali; m ?@‘P

1L O tion.rgzy be adm ni stered by
buccal , PafERtba AL SMBLE: fof uss/in fhe Aparmarcytiel sopostignyAcal route as a
topi cal appl yCapl QD -taphidones Slididdolglh - BUCGKURoxFRAT ARESH - ity -the
pharivaceusi-ddl - mehylGltarazsl {5 efies thivhigthyll 4@eph - 3 - em - 4a)cadbbgylic ngesmwi bl e
exci pi ent a¢fh s sgB¢ret such as a coated tablet or sublingual 40 tablet, or

of a pill;, tfe R2rddstanifoe- & oph Plgs%rz methoxgiming eacewll ¢ t: the ingestible
sol i d car RhigbaRb o %@%eﬁg"r"%ﬁ Y éﬂgfr&?meéﬁ"ﬁth"@mi‘ ndestl e i quid nedi um
of assyrup, 3Ql YbdiathionRtiyPEN$1-0RQr (8L Xinfno )4 I NGiasalr) d o1 11 gy d medi um
of a crearnfetloRfiining,- scetylle, aminoit 08 -t » 445 carboxylic acidCyyma sSterile

{re¢ph
i nj ect abl domegjyj d sol uti on or,  suspensi on nmedium or . 45 d) a
base nat er3i_gf0;§£yia‘?§; fisi ZQFW%XﬁM@ﬂ;@Bﬁ%ﬁH @R be in solid or
liquod form angpare -Gaimbend eiidzptylyl- @ Saidtdlyino 1 dtetyBXamlof- pl agg or -
sugar - coatBedschEerécﬁ‘slsedt-ht;am ft—srbg’e'lé%bﬁg spraisend 4Sresﬂl, grla}nul gs, supposi tories,
i nj ect abl . Worntnents, ~credEogr lazoy’bel s prepared
b g R oS Sl s <L T Dol st St oo S0 i 1
be t25ose contenbdiamaidll of Enii2 oYedamino t- Heshiagphdl b c methbxyihing eNpos2s i ons, such
as talc, gﬁﬂlﬁl"? aminel - P a%l(%) @thgl alb-24 - thiadjsres: Amybt-chiometdyll cocoa butter,

B abdiva OB S0

paraffin alt ¢ >

SeHermpmunous. ArmpgAagueous vehi cles
and fatty acdtyist aiaels- Dt (&R inveitly]l O ketrddy et5abyle- thion@thdll - begh cdrposi tions fay
al sad0cont ginnr %E:gf&;xs}:lig/ﬁd,i;{g%?ﬁrs ers,} n o(r2 em{I Si {(yi ng ent s, 3c.and/ or
preser vat I2V-erg1¢t oxyimino - acetyl] - Zlmimgg- E-q Eg§'n aﬂmb% )q;c idés s be vari ed
accor di ng idofet: gdéﬂ Sease treated, The -person concerned, the route of -
admi ni strat i tha cayslliné godiunt salteof 3r-i anetylfhliamethybt Dy 8d - (Byamiag - 4F i || ustrati on,
it rdy be tHgeliBed umethexyipioppacstyl] -gatinodagenty- Hrem -Aofe@oric nan For t he

product s d€8¢Rd B otitor3ANR Hosntibn miy B ¥mbfisterd byl ML ireRedal0 g and | g 60
t hree ti magraeh@bdular Bo:rectalcm‘i}esmd:@ lazalroiite a4 etopidal Applicationasthsgkihar or

i nt r gveno@s mucous gmbeanese Thise the pharmapeutipad vehy Gmﬁqsmb‘f/'-—g]lener al fornmula Vi
are ¥n em;% té) tl:@ est ﬂfxf §t of a let such as a coated tablet or sublingual 40
Kot 1; stible’ contain a capsule or catchet; the ingestjble solid . ) )
1,581, 184 chrfi¥coi 4 Powder Qig'b_ @anul3E6rcthe PR ARuIdGhicdRitn of 4byup,t i S i nvention
ext ends t esolutipm, syspensigwpeelixgonpounds of the general formula: [err]
b) the solid or liquid medium of a cream, lotion, salve, ointment or gel,
45 " ¢) a sterile injectable liquid solution or suspension medium, or 45
d) a base material of a suppository. _
The compositions can thus be in solid or liquid form and are conveniently -
presented as, for example, plain or sugar-coated compressed tablets, gelatin :
. capsules, granules, suppositories, injectable preparations, ointments, creams or
50 gels, prepared according to the usual methods. The vehicles generally employed 50
will be those conventionally employed in these pharmaceutical compositions, such
as talc, gum arabic, lactose, starch, magnesium stearate, cocoa butter, paraffin
derivatives, glycols, and other aqueous or non-aqueous vehicles and fatty
substances of animal or vegetable origin. The compositions may also contain
55 wetting, dispersing or emulsifying agents, and/or preservatives. 55
The dose administered can be varied according to the disease treated, the
person concerned, the route of administration and the active principle employed.
By way of illustration, it may be between 0.250 g and 4 g per day by oral route in
man for the products described in Examples 4, 6 and 10, or between 0.500 gand 1 g
60 three times daily for compounds administered by intramuscular or intravenous 60
route.
“Certain of the compounds of general formula VI are themselves new, and this

I'_\



[err] wherein Ris as defined hereinbefore as well as the process descri bed

her ei nbefore 5 for its preparation.

5 These new conpounds also-possess antibiotic activity and may he useful in
treating the same di seases as the conpounds of general formula 1. The
conpounds of general fornula Ill, C and D enployed in the process described ___

herein are thensel ves descri bed and clainmed in our Patent Application 10

No. 79-15561 (Serial No. 1,580,623) which was divided out of our Patent §o%/
10 Appli cation No. 2640/ 77 (Serial No.). -E? f,0l | owi ng" Exanpl es are now

gi ven, thoug ! ki 1
aspects of the i nvmmntlgnprOEﬁamsecqu%ﬂds per se. Thus7this ipyeptian exgends tp thetsyt ani no -

4 - thiazolyl) - 2isomsfcoRpupdsplBe sengralfarmyla 15 apingl - 3 - [(2 - nethyl

- 1,3,4 =—thiadiazol - 5 - yl) z‘;P;yl] - ceph - 3 - em- 4 -
carboxyllc Acid One mxes 2.5 ¢ ohﬂmﬂgﬁ diumsalt of 2 - (2 - tritylamno
- 4 - thiazolyl) - 2 - nethoxy i tic acid with [err] of nethylene
chloride and 5 cnB of 2 N 20 S h loric acid. One decants, washes
with water, dries and concentratgs— e acid is dlssolved in
[err] of dry tetrahydrofuran. One a Neycl ohexyl car bodi i m de,
agitates for 45 mnutes at anbient te vaguumfilters the

di cycl ohexyl -urea forned, cools to -| Re solution of 0.895 ¢
of 7 - amno- 3 - [(2 - nethyl - 1,3,4 i agol 5-yl) - 25
thiomethyl] - ceph - 3 - cm-4 - carboxyM£83a0|cto|i 10 cnB of water and
[err] of 25 triethylam ne (previously cool ed 30 [err]). One allows to

return o anbi ent RIRRRL Wtﬁfiﬁéﬂ%reﬂibl:ﬁrm%ll hdthd ;;rch'Qg &b@rﬁ& heidintRfordf f the
t et rahydr of ur an, addSts4£bpmﬂom met hyl ene chl ori de, was es with dilute 5§

hydrochloric acid th ns)pndsdqls @gssesh @n @éﬁt‘ bbEIr“%ﬁ'éSE 30
One di ssol ves the F'é%‘ Faﬁ; "' ﬁ}{’ﬁ?{g r pgggp [err]
of 30 sat ur at edess bl@ﬁl dﬁ th‘éﬁ @cnaﬁlﬁled ﬂgiu? aiteﬁ @ﬁc

m nutes, filtlors, sﬁ%sﬁﬁ{l~I (E(SFTBt N l,ﬁB%wwthWQﬁdwged)foustoarttunr nlgttqm oducte
in the formof sodfd %‘éﬁ%d&ﬁ%& et w0 Sl Qo BKES oyl L Y1 €

chl oride, washes wWgidy b&ts&@kﬂ rles and
concentrates to dryness. One triturat es |n et her vacuum 35 filters,
washes and ohtains 1. ofzcru e ro : es thls roduct in 5
cn8 of ethyl acetate gf ]é ST ﬂ e{34aé sme j,icgﬁﬁfs and 1
washes. Tne obtains 1.47 of paseﬁha -y-,npuul- yﬁé@didc I ch one

di ssolves in [err] ofOnemiyesd 25rof¢hd sodinnigalbief@ ﬁe llltplﬂ a!pe§ Whlatvl -8 of
ether. After macuuﬂﬁ%m cyﬁg fms‘g °t§‘£z‘ ZAPkct ed,,
product .™ 40 b'ials tetrhl drof rﬁribﬁ adds 00 gof 4 -

thiazolyl) - 2 - dicycleh@xylmtbodiinyi ﬂe’n amtates doet4§| minutes mat blent Jempdrtire; et hyI
- 1,3,4 - thiadi az¥icmumdilters °)d“?-"°‘9 911 ed. coplg —i° gq?the sglution

car bOXyl i c agisd V\hilﬁcnne%l@ﬁ ?cla sy l:%dq té:ﬁdm em dtﬁﬁ.ﬁﬁfdcrﬁoﬂ - {5

- tritylam no - 4 triethylasitne! fHrgv louslﬁ coolBiEttbCDQm NOIO aHov&Cﬁt teurM @b Chm

i e r gmgy ies O t
| sorer, -used at t hg:?gtg nFllcgh ;r:eg 351‘ washes wit lute l?ydroc r% :é:pd; Een wit water

follows: . dries concentrates tod
ryness.
45 Stage A Et3pyl y - ﬁiﬂdd]!.’sﬂves tife res1dﬁéﬁ£®dfh°lomi16ﬁne ariCadtly/ Hdp 0F aidop, 39N op| acegp
22.5 g of ethyl y saturhiedsajutionzpf sodinm hicerbonates agitates for 30 aninutéspfilfesy, wjpsm
met hyl ene chl orid ethh ether, recovers 0.554 g of starting product in'the form of sodium salt, drives off
the dioxane, takes up with methylene chloride, washes with N hydrochlonc acid,
. then with water, dries and concentrates to dryness. One triturates in ether, vacuum-
. 35 filters, washes and obtains 1.9 g of crude product. : 35
One agitates this product in 5 cm? of ethyl acetate adds 5 cm® of ether, agitates,
vacuum-filters and washes. One obtains 1.47 g of partially purified product which
one dissolves in 2 cm? of methylene chloride and precipitates with 25 cm? of ether.
~ After vacuum-filtration and washing one obtains 1.4 g of expected product.

40 - One thus obtains 7 - [[2 - (2 - tritylamino - 4 - thiazolyl) - 2 - 40
methoxyimino - acetyl] - amino] - 3 - [(2 - methyl - 1,34 - thiadiazol -5 - yl) -
thiomethyl] - ceph -3 -em -4 - carboxylic acid which has the syn configuration.

' ' The sodium salt of 2 - (2 - tritylamino - 4 - thiazolyl) - 2 - methoxyimino -
. acetic acid, syn isomer, used at the start of the above Example 1 was prepared as
45 follows: 45

Stage A
Ethyl p - chloro - & - methoxyimino - acetylacetate

One places 22. 5 g of ethyl p - chloro - @ - oximino - acetylacetate in 100 cm?
of methylene chloride.



12 1,581, 184
12 One places on a bath of ice and slowy adds, under agitation, a fresh
—solution of diazonethane (containing 21 6 g/l) that is 275 cn8. (ne | eaves
in contact for rive mnutes and destroys t he excess di azonmethane with a
little alumna. One concentrates, then purifies by eluting on silica with
£t hyl ene chloride. One 5 obt ains 11.93 g of. expected product.
&&ge B Ethyl 2 - (2 - amno - 4 - thiazolyl) - 2 - nethoxyimno -
agera eOwe places I gof ethyl -gghloro - a- rrethoxyrmno- hd

i ourea. One
agi tates at mT%mm:%bath 0; icgm) 3k addseurfderagatimnta&qﬁbSthungf One dilutes

Vi
th 60 U MTEeRRS S o, &gﬂﬁ&m&% e yetal i ses out,
one agi t semf‘e@urréﬂm S 159, clobp 108 Ssilichl ithmel fo Mg of
hydr 6chl oettalss. 1103e dlesmiedesodhbtem in 4 cnB of water at [err] agds

pot assi u ac%ate until pH 6 and the am ne released crystallises out. One

cool s, va f {1 Ghido - wasthﬁfmmlb WRIHRkyimflb - Glerged Obtains 270 ng of

expected 15 One pI@EOﬂM&tethyM’ Pichiafoer &]—methoxyrmmo acetylacetate, 3 cm®

15 T r@fdehgoluust? kand 042 ghef ﬂbm‘? aimmes mb@MCl 3 60 MHz)
uond

- trl tY| g.h %Eﬁg ogﬁéfﬁ%nde ne dlﬁ“eg\ﬂ mmf:t({srzig o%ih(\% %e ClEt iz (2

g of pr odiﬂ?C. aseldmamcx@nedm H éanm@epmudwedstmgdhm eutdl ssol ved at
[err]s One °°°‘s' Vac““'%@wfﬁqw esdﬂ’@ veteryfietard shiaing HOSrobexPetite cools to -[er]

adds™2.9 & °6fMt"Fret hyl am ne, cools again to -[err], adds, ovd? 15

m nut es, 6 1ThRe pfodiidti ined (Ha® thedgn xonfigatationNMRB (CEIQL 60 MHZ).rTbI ent

t enper at up@;mt ARINT-OCHa). 417|(protos of ther thiazak rirg). ni nut es. One washes with
water, thgp,0c5 N hydrochloric acid and with sodiumacetate in 25

wat er . On@tr&l pes2 - efpamnbr-af eﬁuaz&lﬂkea uﬁhtrruxynhu@tr@emeconcent rates again,
di ss¥ ves i n462§fmeddqema$ ueﬁ#maredabdlw/sﬂotﬁcryszml lize

vacuumfr i (—?ﬁy h!g{'g% ogfgg"?}pﬁl‘%“ el 23,%3 eme@hect ed product .
2
=ler ra i&épsl BSE ﬁﬂs thil® iAo & ya{.h‘bes Stage D 30
SOdI um SalQne ofashigs witl @ater tthren Il‘&hydllmhlond acid ahd witlosogium ace@te-in met hoxyi mi no -

acet#x 30’3 £ W“Gl"‘ °"(5;lfdﬁ ausott?g)‘tt:’c ajc‘?"r‘ie"fmgﬂgi ghs%‘s"gﬁégsol v8d in 35 cnB
ﬁ% $kbdoted PlALY RS

of di oxan r@mc over 5 mnutes, 9
cnB of 2 N sm blmi dbtei:nedﬁastheh@ﬁc ©Ruatod.or 30 m nut es under agitation at

refl ux. e SOdI umsalt crystallizes 35 out. One cools, vacuumfiTters,
was t hen ther htal s ) fheﬁE yi gl,d of 5.767
g opﬁ:alt %Egggén??att&faﬁhg not Hg{r}glggl ution 6:';l‘xr)r'ﬁ“?'o ta'Tr ns a ?gcond yield

of 1.017 g, ffmag of estérpbtrined 1 Fax lga!@fdlssaiwdunr%amtofdfmn gduct obtai néd has

rrgls. minutes, 9 cm?® of ) )

the syn C# %ves#or &mmﬁgﬂﬁ% er agltatrg at r flux. ?he ZLl sal‘:% ll e[p no 4

t hi agpl yl )out‘ e codl® 5| Qvashesiiw ﬁ?\ﬂ) anetlﬁmwflﬁ ther a mSa[(2 45 methyl -

1, 3, 4 -t hirsadieid205. 767 }Bof sa ()ne—cohdfenaateidh ther hn-amBobtalﬁm 4 - carboxylic

Acr d The 3ecen Eﬂ“l are taken, under agitation

in 5 cnB of %%%"8& 58 “'F‘B?‘ﬁrtg %r6|°a"'ﬂgt“8“%“rc for 15 mnutes. One adds 5 cnB
of water, cools 45 t o anbi %’I teqperature vacuumfilters, adds 5 cn8

of edghanol ;7 cENCENS £ AhES 4t-Qni gﬂﬁé&ox}rmnbura@étﬂ? bhfof £SI dUE‘40l n 5 cnB of
et hanol , vacuum3f4 k2 emst,hylvral;h(as tmididml%{ h?mkxl :lhmdethyllh et her and obt ai ns
-3.em - carboxylic Aci
0.687 ng of ‘?lgeuldlle g (B' pro%uct obtained in Example 1 are taken, under agitation in § cm?
of 50°, aqueous formic acid, to 57°C for 15 minutes. One adds 5 cm? of water, cools
45 to ambient temperature, vacuum-filters, adds 5 cm?® of ethanol, concentrates to - 4§ .
dryness, triturates the residue in 5 cm?® of ethanol, vacuum-filters, washes with
ethanol and with ether and obtains 0.687 mg of crude product.
The product is dissolved in 7 cm? of water and 0.2 cm? of triethylamine, and

one vacuum-filters, rinses and acidifies with 0.2 cm?® of 50% formic acid. One v
50 agitates, vacuum-filters, washes with alcohol and with ether. One obtains a first 50
yield of 0.275 g.
Analysis: C ;H,;0xN,S, (0.5 EtOH)
Calculated: C/ 3925 HY%3.66 N%17.80 S§%23.28
Found: C%393 HY%35 N%179 8§%23.1
55 The product obtained has the syn configuration. NMR (DMSO, 60 MHz) 55

p.p.m.: 3.85 (N—OQCH,) 6.76 (proton of the thiazole ring).



The product is dissolved in 7 cnB of water and 0.2 cnB of triethylam ne,
and one vacuumfilters, rinses and acidifies with 0.2 cnB8 of 50%form c

acid. _One 50 agitates vacuumfilters washes with—alcohol—anrd—with
ether. One obtains a first 50 yield of 0.275 g. Anal ysis: [err]

Cal cul at ed: C% 39.25 H% 3.66 N% 17.80 S% 23.28 Found: C%
39.3 H63.5 Nw17.9 S% 23.1 55 The product obtai ned has the n
configuration. NVR (DVMSO, 60 MHz) 55 p.p.m: 3.85 (N-OCH3) 6.76 @
(1pr585028§f/ t he thiazole ring). 13 1,581,184 3 ‘E,\u..pf e o 213_
tritylamino - 4 - thiazolyl) Expmplend no - acet al 3

: 2

- 2 .- net he _ - am no] - -
[(1I - nethyl - tetrdzdf?- (g titkamino - ""@*f@»f{bf"ﬁ'}“ 8 ;La.. ot - 2 -
carboxylic Acid 5 ammogﬂe3y£§gsmé? -@ Oéay aggigslgmﬁgpnn%esgpt of 2 - (2 -
tritylanmimio s 4 - tGnaznedsQ3) g of the sodivm saltiohDx (2 nirifyaminmcet thiazolgh d 2and, 5

operating as in ERehgyyimi : B‘ti“qﬂc' ndyppe Fie iBxample; Qbtaigs dves in 30
o of et iyl e SGEIASR ﬁp@ﬁﬁﬁfﬁﬁ&‘%@&@%ﬂ*ﬁﬁ% e and

| eaves for 50 m nigli@ion ocaﬁdil- it gl rv%édﬂhﬁ_iltdfkdﬁé diagpldhakyl _ona-mdl?w.nder
inert gas. Ohe va@GEyqq-fﬁ @??_ﬁ-l{{@ﬁfﬁﬁgﬂ o brdyd 'Om-%%_gfg)? memino 1@ -I(1 - cool18 to

-5 met - tetrazol - y yl] -ceph -3 -em carboxylic acid in 10

. cm? of methylene chloride and 0.75 ¢m?® of triethylamine. One allows to return to
C and adds, in Ongn s&mpsfaﬁuéehdstum&%c cggéh \&ca?m.f?um &t M@minutes,- [ (1 -

10 net hyl - t et r awasheswith wateyio whightﬁydnonlééai?dcid has e dded, Jries, goncentrftes,

L b watey {0)
carboxylic a&id itakesp Mith 85m° of digxane 3 B Ao jcad obsatprated sojution of sodivmny | addne.
SAF L A e BT N
vacuum:fil ters afthles upithinfethykae cmasdtewésnbstdetaﬂoMicMhbdxbcm&ramﬁhI oric
aci d has been addtag beetrgdded, dr rropegnisages. Ope triturages liw gther, vaguum-filersng of '
i oxane-an Hods THIR U AR Sl Bl (e B ke e C 0 cne
vacuumfil ters ofdbtdi el,ﬂqufwm-iﬁéﬂ pro@ict.the inrtial tri ty'1 ated acid and
rinses with 1:1 et hélihedrainctrabtainied thay the siheonfigurationet her. One drives off the
di oxane, takes up with nethylene chlor iEgae;ﬂﬁV\@shes with water to which

hydrochl ori gsaci d hasy bgen @ddgtho - L fazalbly - QQNGERSXyAIRS- adel} -triturateg in
ether, vacuumfilters, 2fino] - 3wdkherthyl { tetretohels -aufid- thivhethgl - 2. 29 g of crude

product. One then agitaies thecePR0o. bre@uch - sasborsliteAtidur a rrl in
chanct | vecuum AP SR LR AR AR AR el 1 o
- S, 30

f
product. Thesopr odivols, @oium A& contentfayes tReOfiltratg Liftad having abided théréto

7 - [[2*- (2 - animicof-ethhnol. Oh¢ taked yn yith SxTm® ofalchlokytritirates, vacyumdfilters, - 25
amino] - 3 - [ _;Y etha % he ether; vac filters eg@t dg)a__pa %3 - 3 - em
- 4 - carboxylic A?;%f "°§5F°z;'él’llees .rﬂ”‘%]’?eé?a‘%g%éitl}ectwbr epa@e}g iy Exanple 3 in

5 cnB of 50% . aqueous fognjc acid_in anva er 5

one adds 5 ci¥8 of watepnaysg 1 1og I Sgo concentr at h
! nalhraes S ?ﬁ"ﬁ!i 258§ Sgo; §416b es*1 he
filtrate after havi ngac tegl_ ther@};ﬁ_g ,15 A1 /285 asa{ghm One takes up with

5 cnB of alcohol, triturates, vacuumfilters, washes with ethanol then with

et her, vacuumfilter The grodeq,obtuired has theoyaic dretionn NMR (DMSO{ 6§ Mix)

chl ori de- et her ni >enme 3-8y NQFHE) 6. B proton gi Shrothiagale ridt ai ns 0. 557 g of pure

product. 35 4 Anal ysi s: Efhdole 5

35 Cal cul at ed: C%%e&Q--ttﬁ&ﬁeﬁayW7N°{622&258rityﬁ%rib8-. £0 thiazolyl) -- 40

2 - methoxyimino - acetyl] - amino] - ceph - 3 -em -4 -
carboxylic Acid ’
Starting with 3.1 g of sodium salt of 2 - {(2 - tritylamino - 4 - thiazolyl) -2 -

45 methoxyimino] - acetic acid in 40 cm® of methylene chloride and 6.5 cm® of 2 N
hydrochloric acid one prepares, as in Example 1, the corresponding acid. This acid 45
is dissolved in 30 cm® of methylene chloride. One adds 0.8 g of

_dicyclohexylcarbodiimide and agitates for 1 hour 30 minutes in a water bath and

chiils. One vacuum-filters the dicyclohexyl-urea formed, cools to —5°C and adds, in

5 50 one dose, a solution of 1.1 g of 7 - amino - 3 - acetyl - thiomethyl - ceph - 3 -
em - 4 - carboxylic acid in 13 cm® of methylene chloride and 0.9 cm?® of 50

triethylamine (at 0°C). One allows to return to ambient temperature, adds 1 cm? of

acetic acid, vacuum-filters the insoluble matter, washes with water to which

hydrochloric acid has been added, then with water, concentrates, takes up the

55 residue in dioxane, adds 3.5 cm?® of a saturated solution of sodium bicarbonate,
vacuum-filters after 30 minutes, washes with a dioxane-ether mixture and recovers 55

0.64 g of sodium salt of the initial tritylated acid. One drives off the dioxane, takes

up with 30 cm?® of methylene chloride, washes with water to which hydrochloric

~ acid has been added (10 cm?® of water and 10 cm® of 2 N hydrochloric acid), then

60 with water and concentrates, One triturates with 25 cm® of ether, vacuum-filters,
washes and obtains 1.89 g of crude product. 60

E}h at 550C. After 15 mi nutes



Found: C% 38.1 H63.9 Nw22.5 S%17.7 The product obtained has
the syn configuration. NVR (DVSO, 60 MHz) p.p.m: 3.83 [err] 6.73 (proton

—of—thethiazole+ring)--40 Exanple 5 3 -
acetyl - thionmethyl - 7 - [[2 - (2 - tritylamino - 4 - thiazolyl) - 40 2 -
met hoxyimno - acetyll - amno] - ceph - 3 - em- 4 - carboxylic Acid
Starting with 3.1 g of sodiumsalt of 2 - 1(2 - tritylamno - 4 -
thiagolyl) - 2 - 45 met hoxyi mi nol - acetic acid in 40 cnB of nmethylene
ch e and 6.5 cnB of 2 N hydrqcl| @i ¢ acid one prepares, as |n Ebrrple

din 30 cnl

met hyl ene chl On¢ tterecmesadds bﬁdl&oymﬁﬁn 3¢ kthjlexsthte andaiding 25 de and agi tates
for I hour °@b° iﬁ%‘ogt 3:@5 ast pf e¥pgctedpieduehi | | s. One vacuum fil ters the
di cycl ohexyl - Wieeﬁ Ql ShibAleth t:ew% agfsq - cgrbﬁglhc acid one dose ,_, a
sol uti%on ofuseil al.t s(m&fExammbrso”as pﬁepareaaetoybws-—t hi onet hyl ceph -5 3 em -
4 - carboxy %j' o zs’f ememudmdj@ ta!ﬁ@f@a@r cnB of

rS

50
triethyl angfﬂ%unf'f tédmﬁ":i%';"l l:g" WA ;%%}' g;‘@m g{ {dgsbrature, adds
[err] of aagiates f@Q Kburs\ad 60O dold 4nQlaGidifi gﬁ i€ One Ll&rtes avashes with
wat er 1@ o Mmblhnthyfdmwmeovacwmﬁitﬂs, vasheh dees and dbdins 48 grof eknettedvat erg
concent r at B®9takes up the 55 resi due in di oxane, adds 3.5 crrB of a
saturated sol ution of sodi um bi gguRpReat e, vacuumfilters after 30 m nutes,
washes with a diloxawtl ethienetiyl x 7ur €2 aad- anit®V @r-Ihiatwy)0. 64 g of sodi um salt
of tplg initial tr3tiprhewimiae Gcetﬂlela'ﬂ pheeepbf-f3 1 ¢ -di-oxane, takﬁs5 up with
30 cnB of et iy LoficCdbrdA ? rochPoric acid
has been adﬂedcﬁp{eﬂ‘rs ,,aanreé\?s%gﬁ’g i@ 0 nfzaui}dlsChf o %ﬁ%ﬁgﬁdﬁg then 60 ’

W th water t?d C%g% m:ﬁlte@ ad cm’rqf ‘Pla‘! @shq/\ﬁltrhtezﬁi mn&no'hteet her,

vacuug fi| e T T oDl s, gﬁiﬁ%
1, 584¢f éh n black, vacuum-filters and partlally dnves offstﬁe aceto tdifsl gpr eC|28| tates
t WI ce by dafgs(yhmumgfllnratlos. @268 godf petehprbdwetet at e and addi ng 25 cnB of et her.

One obtains 0. §Qa§si0f exp@t}pq)prsog%bug roduct obtained has the syn
confi gurati onCaldlited - aniQ¥pa1-393Hy, AEEINY, 14.4 rs,pmexshyl - ceph - 3 - em-4 -
carbo¥yl i c aci d Found:  yse®%d!l-2 h&l%s1.8r tN%ﬂ4Ean?7pl9e£ 5 vvas prepar eg as

fol |l ows: am no -

cephal ospodmng&fé}"d"% P ofg?%ftlﬂoﬁﬁ%’t‘%m& %’B‘?’ Hr oqui none under
an inert gas. One agltat es and addl 7 g of sodium bi carbonate, then adds,
af ter - di ssol ution, {Ofﬁ pg asﬁxunzét ﬁh oacet ate One agitates for 3 hours
at [gpr], cools %ﬂ %)ﬁt h agitates at 10

anbi ent tenper atur%h vacuurm “ ,ﬁéﬂ) 'sgpm%lyl eg&and obtai ns 409 g of
expected 10 Qneadldtﬁeslﬁmafpddamﬁsaﬁon at(kt-yritylami‘nhl anehilwplyl)--27- - [[2 - (2¢-

amno-4me etic agid asjudicatsd,in Exarpple Lacet y| -amno - ceph - 3 -
- 34 - 'me residu 1§zm is 1ssolv¢rat?‘l in 25 cm? of dry methyleng L ] P

1971 Iohe
15 The pr Odid(h d y;ge Xy clﬁrb(:"ci_gl;lde glta S for 10 mmrteill&i ffﬁfn?ﬁ“ﬁht es3¥n a bath
at 550C wi QakboPmlmra ldoﬁncﬁ%agldmsatfomfdnmo mtumht a nta rdwre 8 of water,
cools to 3:‘5 ‘""f‘ ﬂlﬁ ureg @(@cr@mw&:mnﬁw aI cohol to the
hlor! C ac1 elin

filtwate ol ate %&kﬁ?@ﬁiﬁﬁ o e Of al cohol

and obt ai ndryn eBS’lQﬂMlsSp Sresﬂ inngthe?, acuumﬁl rsp{?vﬁhﬂ ssolves in

6 cnB of 59 hexpedppy
pro 05 o tame as the syn con 1guratlon
. Example 8
45 ~ 7-1I12 - (2 - amino - 4 - thiazolyl) - 2 - methoxyimino - acetyl} - 45 .

amino] - 3 - isopropyl - ceph - 3- em 4 - carboxylic Acid
The 1.66 g of product obtained in Example 7 are agitated for 15 minutes at.
ambient temperature with 6 cm?® of trifluoroacetic acid. One adds 60 cm?® of
|sopropyl ether, vacuum-filters, washes with isopropyl ether and obtains 0.825 g of 7
50 product in the form of salt in trifluoroacetic acid. 50
One dissolves this product in 6 cm? of water and a 4 cm? of acetone. One adds
0.2 cm® of pyridine and drives off the acetone. One obtains a first yield of 0,232 g.
One concentrates the filtrate, takes up with 3 cm® of water and isolates a
further 0.194 g of the same product that is in all 0.426 g.

55 Analysis: C,eH ,,0N;S, (0.25 CH,COCH,) ' 55
Calculated: C°/ 46 23 HY% 488 N% 1541 S%14.10
Found: Cl,46.1 HY%47T N°,155 8%14.1

The product obtained has the syn configuration. NMR (DMSO 60 MHz)
p.p.m.: 3.83 (N—OCH,); 6.78 (proton of the thiazole ring).



of carbon black, vacuumfilters and partially drives off the acetone. One
obtains, after vacuumfiltration, 0.265 g of pure product. Analysis:

[err Cll2) _Cal ol ot nr~| {:Q/C, /!1 39 I_D/B Q2 NOA 14 A1 0L 1Q 78 2K

SOy AT \lu TLC

Found: C% 41. 2 H% 3.8 N»14.4 S% 19.8 25 The
product obtained has the syn configuration. NVR (DMSO 60 MHz) 3.83
(N-OCH3); 6.73 (proton of the thiazole ring). Exanple 7 ter - butyl - -
[[2 - (2 - tritylamino - 4 - thiazolyl) - 2 - 30 °~ met hoxy o]
- acetylv g@rino] - 3 - isopropyl - cq@g”&; ' ) 30 3 - em- 4 -4

car boxyl at e~Ome—acrdrfTes—10 +t—of —ft2— LIILY‘IdIIIIIU-

L

4 - thiazolyl) - 2 - jmno E @%{CI ted in Exanple 1.
The residual acid is di ss,%eﬁmﬂgh p?ﬂﬁ ' 14 qrmjﬁ],ﬁly flchI oride. One
adds 35 «_ 0.71 g of dlg cl ohex I3cae felc | 4¢fsr[ltgmylata itates for l10 mnutes in

ne 1 -t m i -2 -
a .bath of ICéd Wat rstlmo -acel acnd %o ¢ ';9(? oet [:hag? am no’ - 3
- isopropyl - cep Th resid rudeacld ?é mﬁeglﬁ% %!ﬁ
agitation for t wa.1hpoaf rdil:ysﬂdhe edﬁmdeamaeif&tlhﬁhuteiamlg yleﬁt&df
di cyl ohexyl rea, ammh@?CVW%Yh- seahalosp i ragic @ Olvcmitacﬂfpnqozwmﬁvaeﬁu

hydr ochl ori d aC' lhe{fsnﬁﬁ o Ognwdfﬁlw#@a%qnes cl:.hmral ni Ky 5

cnB 40 of Saikes ap th S Htvhdﬂﬁm tefs 8igest and
concentrates to purgQprddughess. One di ssol ves the residue in et her,

vacuumsfilters, wasté%"WFt‘% obtaingd Besthe opireplimrionbt ai ns 1. 66 g of expect ed
product. Thegs product obt ai ned has the gympeqpfiguration. Exanple 8 45

7-[[2- (2 - am no7- U2 - (2 hamino |-yl )thnazcayl) DB tnkeGhORYifliinoO- acepet yI | - 45
am nops- 3 - |soproq. amlé '“‘Sth¥| egaph - -efcar“ !dICA?KU The 1.66 g of
product obtained ki LTS PIRFEL b, B U et g
tenperatureagd t h 86 cﬁmﬁf: rdp[vll dﬂ.@rﬁ&t@ﬁitbs{ivﬁﬁﬁlﬁtﬁ h 1 20

i sopropyl ether, rihains erltfg ngd\?%e;;\mtfnorf%ehpc apprtrﬂuheaceanabltbt al ns

0. 825 of 50 1

50 O’legdl ssol ves w&hﬁﬂ%ﬂg?] ka0 &3 ‘::émegg“% wﬁ%ﬁf‘:’mg lrhﬁéiit one. One

adds 0.2 cnB_ of pyr|d| ne and drlves o f the acetone One obtains a first
yield of 0.232 g. 8?@ Mdsent r at }(P p With 3 cnB ofs
wat er andlsolates a§ ﬂ‘%e 01 ‘é }gt Oﬁé that is in all
0.426 g. 55 An
55 Cal cul at ed: dpﬁodﬂa oﬂtﬁﬁhdaﬁs th’/oyiLEmﬁ'ihuraﬁ% INMR(DMS0)$0 MHz) C%
46.1 “HW% 4.7 NOBRB.:H.85 §¥—OCH): B8 (psoton of thedhinzolenmiak).has t he syn
configuratisn. NVR (DMSO 60 MHz) p.p. n%xamg, 83 (N-OCH3); 6.78 (proton of the
t hi azo] e ring). %5 (12 - (2 - tritylamino - 4 - thlazol‘;rl) 2 - methoxyimino - heepglil. 184 EXE\?TD' e
9t - E)utyl - 7 - [[2 -anigol-- lf[(t Inathyhet:thrubll-!- S%I-ml)a-zthloﬁe)hylal -2 -
met hoxyi mno - acetyl 5 °”.- g ‘°‘Pﬂ§tn}éa’ OXylie
carboxyl ate3ss  thiazoly\F ﬁi@tlhg;l acécegug. m& adic 5‘&&"8?“ rboxy"l£2 -
tritylamno - -aci’_:ih@ .GAglo in)mosodzum phoEplr:Ee f Bddivin dbzl(c)ar&ﬁﬁ}el c32i‘:nggd accor d| ng
cm? water an cm?® of acetone ne

to the product i rfeﬁv?éx%r one mghE m% an? one hour at 60°C. After purification one obtains

the product expected syn isomer, identical to that described in Example 3.

40 Example 12 40
-2 -Q - ammo 4 - thiazolyl) - 2 - methoxyimino - acetyl] -
amino] - 3 - [(1 - methyl - tetrazol - 5 - ylI1 - thiomethyl] -

ceph -3 -em - 4 - carboxylic Acid

Star’ung with 1.7 g of 3 - acetoxy - methyl - 7 - [[2 - (2 - amino - 4 -
. 45 thiazolyl) - 2 - methoxyimino - acetyl] - amino] - ceph - 3 - em -4 - carboxylic 45

: acid, 0.624 g of monosodium phosphate, 1.51 g of sodium bicarbonate, 1.32 g of 1 -

methyl - 5 - mercapto - tetrazole, 40 cm?® of water and 20 cm? of acetone and

leaving for one night at 48°C and one hour at 60°C, one obtains the product

N expected, syn isomer, identical of that described in Example 4

50 The 3 - acetoxy - methyl - 7 - [[2 - (2 - tritylamino - 4 - thiazolyl) - 2 - 50

methoxyimino - acetyl] - amino] -ceph 3-em -4 - carboxyhc acid, syn tsomer

used at the start of Example 11 and 3 - acetoxy - methyl - 7 - [[2 - (2 - amino -

4 - thiazolyl) - 2 - methoxyimino - acetyl) - amino} - ceph -3-em- 4-

carboxylic acid, syn isomer, used at the start of Example 12 were prepared as
55 follows: . 55

a) 3 - acetoxy - methyl -7-112 - (2 - trityl - amino - 4 - thiazolyl) - 2 -
methoxyimino - acetyl] - amino] - ceph - 3 - -em -4 - carboxylic Acid

One places 3.06 g of sodium salt of 2 - (2 -trityl - amino -4 - thiazolyl) -2 -
methoxyimino - acetic acid in 65 cm?® of methylene chloride and 6.5 cm® of 2 N



The residual crude acid is dissolved in 30 cnB of nethylene chloride, one
adds 1.1 g of dicycl ohexylcarbodiimde then, after 5 mnutes, 1.35 g of
t-butyl ester of 7 - anino - disacetox ; i

agitates for two hours, vacuum 10 fllters, washes with vvater, W th
water acidified with hydrochloric acid, with water 10 and finally wth a
sat rat ed solution of sodium bicarbonate, dries, econcentrates, takes up

9‘ ther, vacuumfilters, concentrates to dryness and obtains 2.8 g of
u oduct. The product obtain t he syn configuration.
p 2 {6 P ‘?@sf‘ﬁﬁ d +b 7g -2 ,_?6 amno - 4

- t hi azoI ylh)'drocmonc mwx i withryaater, ta@ethdlc]oncemamsrtg}iryness to olm;t\ hyI - ceph - 3

- em- 4 - %ztgzsxgz t‘t?‘STdes Bed % hhe®IIS act.ﬁ)fdt %igxa”p' e 9 there
are added 84 o’!trdic 16Kk adﬂ;?nn%d@% agi faéarfe oie af Sbbide M hut es_at
anbient te mttumeOmchca ltéi'ﬁ)the dxcyslaheusr&xreﬁ formal) cogy to et(her

agi tates, \Pa ;OM wgﬁ @%‘m wp“ e;ﬁ%wdzol%t One obt ai ns
1.12 g of [LANREh AR féﬁ .%fftt éfaa%‘ﬁas t‘iﬁ‘bf&é%&'%ﬁ'ﬁ aci d. One
t akes t hemhygrovmlsrit e{ciﬂl‘lfa b@ addeld attuawnm wale®, driks, céate édyess,crystal |l i sation
by ad#® ng 02kes up®ithfl0 ds 1tem®-of ga@er ﬁfb@ﬁﬁ(ﬁ is ttll@te wasmes with

) ¢

o1 hanol " angoiem o Sl 208 iontis COne e penp Ty v

Anal ysi s:  of water i:ﬂrsrc 3 of normal hydrochloric acid, decants, washes with water, dnes,

25 Cal cul atdisiitegrates in et®glehd@btakiol F4DH of d_r%_ejpi‘qdl@t wifich drs.p88figsdund: _ C%
42.2 Voo 3 Lsoneanipeltyl acsipta ligwerhy ppicipiain "oBedien Oe Aeiaint hSsyn 15
conflguratlon—nl gﬂ%ﬁ" ne® Rasd\hlZ JynRoffightation- 85 ([err]; 6 78 (proton of the
thlazolerlng Exanpl e 11 -
30 7 - [[2W3(pcaonyy 'I“l Yg;ﬂz - ( am'@%r‘hzﬁ!'“g?}“ =2 mthﬁﬂtﬂh’myl mno - acetyll

26)] -3 '09{7 ﬁe;t)"'pr amed tated ﬁ)b 1£1tes at 5’5‘°€ ﬂﬁéﬁé" ] |26: eDg : f’[ '2

du@ouQ\Cfo 1dp eeéad 4 lcn@ oIf water; vmeﬁmnyrs an@et hy

- (2 - tr| tcyhtamm@ﬁ to drynesg@nder vacugm.oOuy disiptegraes in remfofkstharioho - acetyl] -
amino] - eg?gg#m gters, washes with ethagol, ey with °“§5a'adc?‘tsmd’ B8 8 o rir m)nosodl um
phosphat e, fe GrcaticeSeptinen Ha QR HP BédBuraton3 AMR QDMsO, soMy)! -

nercapto - pehrdddl e, 40 cnB of water and 20 cnB of acetone. One ?eaves for
one night at 48C and one hour at—@3CHM ter purification one obtains the
product expected, syn isoner, ide@tical to that described in Exanple 3. 40
Exanpl e 12 40 7 - [12 - (2 - amino_- 4
- thi azol yldoubletd.ss, yoEst ROVCONA)I6.76 (726:6h Wi {he thigdsiendg).- 3 - [ (I - methyl -
tetrazol - 5 - yl] - thionmethyl] - ceph - 3 - em- 4 - carboxylic Acid
Starting with 1.7 g of 3 - acet ogggmple®thyl - 7 - [[ 2 - (2 - amino - 4 -
45 30t hi azol yB)- acetfl —thme-thcihyll-rﬂ nt2 - (bc:emylbl 4 - treold) - - ceph -38 - e - 4
- carboxylic 45 aél'dnet@"g‘ﬂ“ 5 hc Y imﬂohasﬁﬁate 1.51 g of sodium

bi car bonat e, :bng%ug 1r9$sdlutnon% %f3-a tdxym?ﬂeﬂﬁ'pt?) -i2t-gt Laapbe, 40 cnB of
wat er and 20- ¢ og).azetmetao;@ nd eavétyly -famincxbnecenh ht - am 480 and one hour

\ of d
at 606 onecadbt&lehc mldt dg go so g LG%EE;@ ate thf disuﬁlq ‘i cal & that
tes

described i for D mim iR Do of forR ei:: -7 - [[2- (2
- tritylam d?l@ extr ts'th‘h It of méhyl acevdlc (ORé MXW-Mtﬁlamnmteyl] - am no] -
ceph - 3 - sabstande): car boxylic acjd, tﬁ ntersorre use at the start of

i ,

Exampe | @ﬁgﬁmém e PSR 1T YA SRR 0 i azol 1)
r

- 2 - neth das t)ve ch E‘&a‘l‘ Ine aﬁiﬁﬂ:bfor 5 thinuteésVacuuéh-filtetsar boxyl i ¢ aci d,
syn i soner,thel oal;whslhés ieWitl dcctohie &on g 0% 2f waterang coanteatesthe 55

foll ows: filtrate to dryness. The residue is treated with absolute ethanol, one vaeuum-filters, .

55 45 washes with alcohol then with ether. One obtains 1.9 g of pure product by TLC. 45

NMR (DMSO, 60 MHz) 3.85 (N—OCH,); 6.75 (proton of the thiazole ring).
The product is identical to that obtamed in Example 6.

Example 14
Sodium Salt of 7 - [[2 - (2 - ammo 4 - thiazolyl) - 2 -
50 methoxyimino - acetyl] - amino] - 3 - [(2 - methyl - 1,34 - 50
thiadiazol - 5 - yl) - thio - methyl] -ceph -3 -em -4-
carboxylic Acid, Syn Isomer
One adds to a solution of 2.3 g of 7 - [[2 - (2 - amino - 4 - thiazolyl) - 2 -
methoxyimino - acetyl] - amino] - 3 - [(2 - methyl - 1,3,4 - thiadiazol - 5 - yl) -

55 thio - methyl] - ceph - 3 - em - 4 - carboxylic acid, syn isomer prepared 35
according to Example 2 in 5 cm?® of acetone, an aqueous solutlon of sodium acid
carbonate so as to obtain a pH of 7. One adds 0.4 g of animal charcoal, agitates for
5 minutes, vacuum-filters the charcoal and washes it with 1:1 aqueous acetone.



a) 3 - acetoxy - nethyl - 7 - [12- (2 - trityl - amno - 4 - thiazolyl) - 2
- nmethoxyimno - acetyl] - amno] - ceph - 3 - em- 4 - carboxylic Acid One

pl aces 3.06 g of sodium salt of 2——2 A ARV aki-ho 4 - thiazolyl) -
2 - nethoxyimno - acetic acid in 65 cnB of methylene chloride and 6. 5 cn8

of 2 N 16 1,581, 184
16 hydrochloric acid, washes with water, dries and concentrates to dryne@)
to obtdin quantltatlvely the free acid. The free acid obtained is dissol
in 30 cn8-of,dry methyl ene chloride. Onesgaggs 0.78 g of 17
di cycl ohexy

t enper at ur e. § ° fte ;‘('%‘!fg r‘ﬁﬁ‘t{““ foblos to
-100C 5 and adceifitu?até‘sq glt:‘?;aﬁsf?o ?B &, ashesamgj(hngt%?% Sidapmrani ¢ aci d

in 13 cn@ _of net K}dembmxnshwmofdupm ;ﬁo«ﬁnccnﬁ of triethylam ne. One allows to
return to anbi ent te‘;\ng}zrature adds | cnB of acetic acid, vacuumfilters,
0

washes wi th water t hC@alé?Mi'erdoﬁhéP%&ndaQb@ has been added then with $

wat er, dries, conce ess, 10 takes up with-10 m of
di oxane, and adds IQB]{T%[R, et i i,p*{")égm_sggm of saturated 10 solution of

sodi um aci décar bonat e. é%neZtsa mn etagumfilters, washes and
concentrateddto dr ynesgnile thyl ene chloride, washes Wth
[err] of water and 5 ciffy gwwm'“%w?cgﬁ‘ﬁ agdi 4, decants, washes with
wat er, «dries, disint egmemm5pﬁm@md=nml ns 1.747 g of crude product
whi ch one purlfles by Iflection 289 swdkiedalon |n ethyl acetate followed by
precipitati with ether. One obtains 15 g of pure product. The s
product, obtal ned has thesgdifn §40éf OU[ART (pﬁamm, -3 - tieflpxy -- net hyl '}
[[2 - (2 - amino - 4 - methbxybihy - acetyll- aminelt hDx Yl rvinmohyl - sseboll-] - ami no] -
ceph - 3 - em- 4 - carbox-jtkiomethyjl ogeph - 3 - em -@ oqmbayylisfAgit.oduct obt ai ned
above are agylated foy: i s¥spiut P A d’é;rnf‘i.o"i? ﬁlﬁaﬁn -30Q Rl hoRARRAUE0USY
formc acid. One seg [(Vahthyl VidtGabdn 1) ethfo ameth@pnespht-Bat es to
dryness under vacm: o’dllswﬂ r!smnesmenarzd mmdmﬁttelﬁﬂamnbﬂ in 7 cm® of

vacuum filters, wh¥ %g;g a7 gf@ﬂgfgg:s %Egﬂ %ﬁﬂlﬂ% ﬁﬁ?ﬁbﬁgﬁo ales 428 g of
pure produchs- 25 rinses themt Q% 5@ |9U|'at | 0Rs
NVR (DMBO, 60 MHz) One adds, Qﬁlls mg. 852c:ﬁ?3:f @ﬂm lantbthb Isq;hurﬂsd&&,rys&ﬂﬂesl—lz

CON 6.76 Y fthenadds 1 es -filters, washes 3 _
(acet |;|) - thio ( Pr % “&hh;?ethan?ﬁm en w {hc%dn%g m obtfuﬂf *yﬁﬁxpected 30 2 -

met hoxy| m Nnao - acet yithe prodamma-}nﬁedaemnows 3 - em- 4 - carboxylic Acid, 3gyn
I somer One puts int Pns i 041‘3 s tmﬂosm‘ofalr@m@d 0~6ff¢¥gt059qetlca¢7%w [[2 - (2
amng - i Bt "'rtzg“ of gl sogeon - o
em- 4°- hb@vaﬁehﬁh td &R Brassi um

t hi oacet ate352 g of The dnaisakenlaﬁnmmi’saﬁmptbm Ith;s hadlbteswltﬁ)liogmb&f sodssum
bi carbonat e and ¢ ?&Bﬁg@ﬁhﬁfﬂéffﬂ‘ﬂ o Q{L“ﬂ% f?'éR’@@“‘Es@V"‘FB‘E!“f’(S‘FS dhour 30
m nutes. One acid ’?s 2 gﬁip'é‘ q;,ggugt acid and extracts with 4 tines
60 cnB8 of nethyl acd&]@%el:{ﬂ&e(axawmited)ters an insol ubl e substance). 40
One washes ;‘g or garg sl ution with water, one dries and concentrates to

40 dryness. e dissol mscilhﬂat&esanemom almed in 20 cnB of acetone 40
cont ai ni ng 10% of
Example 16 .
Sodlum Salt of 3 - acetyl - thio - methyl -7-112 -(2 - amino -
- thiazolyl) - 2 - methoxyimino - acetyl] - amino} - ceph -
45 3 - em - 4 - carboxylic Acid, Syn Isomer 45
" _ One places at ambient temperature 4.5 g of 3 - acetyl -thiomethyl -7 -{[2 -

(2 - amino - 4 - thiazolyl) - 2 - methoxyimino - acetyl] - amino) - ceph - 3 -
em -4 - carboxylic acid, syn isomer, prepared according to Example 6, in 9 cm? of
methanol and 9 cm?® of a molar solution ‘of sodium bicarbonate in water. One
s 50 agitates for five minutes at ambient temperature, vacuum-filters the insoluble 50
portions, and rinses with a 1:1 mixture of methanol and water. One adds, under
agitation, 110 cm? of ethanol and the sodium salt crystallizes out. One dilutes with
220 cm? of ethyl ether, agitates, vacuum-filters and washes with a 1:1 ethanol-ether
mixture then with ether. One drles and obtains the expected product.
55 The sodium salt obtained is purified as follows: 55
One dissolves the product in 40 cm?® of water and brings the pH to 6.8-—7 by
the addition of a few drops of acetic acid. One dilutes with 100 cm?® of ethanol, then
drives off the solvents under reduced pressure at a temperature below 35°C. One
takes up the concentrate, disintegrates twice with 50 cm?® of ethanol and brings to
60 dryness a second time, One dissolves the residue in 15 cm?® of methanol, filters off 60
the insoluble matter, then dilutes the methanolic solution with 150 cm? of acetone.



water. One adds 0.5 g of active charcoal. One agitates for 5 m nutes,
vacuumfilters the charcoal, washes it with acetone containing 10% of water
—and-concentrates-the filtrateto—dryness—Fheresidue is treated with

absol ute ethanol, one vacuumfilters, 45 washes with al cohol then with
ether. One obtains 1.9 g of pure product by TLC. 45 NWVR (DVBO, 60 MHz)
3.85 ([err]); 6.75 (proton of the thiazole ring). The product is identical

t hat obtai ned in Exanpl e 6. Exarrple 14 Sodium Salt of 7 - [[2 - (2 -
o 1-8 4 - tihl azol yI) - '2 - 50 “81 184 '_Jr\ret Ih_oxyl m no - acetlyl =
IICLII i . e S thradrarot——5— |) - thio

- rvreth 1] - mslsaltermtallmsout fo 5?\ PGS’ (MaquuRy stwe adds to a
sol ution Ofan%vll‘g lﬁf etotgd[tzn wi 2t er ﬂges un rréd[u d resrurf €
met hoxyi m no 1(,@;% (:tcoam,a(aam) 3-[(2 - nmethyl - 1, 3 4 - th| adiqgol - 5
- yl) thio - methyl]- ceph 3 - em- 4 - carboxylic acid, syn
isorrer5 prepar malgzs‘scmc §eda<4‘% gg Exarrpl e 2in 5 cnB of acetone, an
aqueous sol ution 8t -% um ac car bor‘l‘ate so as to obtain a pH of 7. One

adds 0.4 g of Laﬁalva;letcharcoal agitates for 5 mnutes, vacuumfilters the

charcoal and wasmasih;ﬂgl W’E,rl“]g 1 aqueous acetone. 17
1,581,484 cction 260 nm El=343 17 One adds 50 cnB gf ethanol
to the decol oure&gebtdnrmememdlnoncentrat es to dryness under vacuum at

[err]. One takes iwm '?thadoe—rvémdhud;ovmqrh &idc8 of ethanol, triturates the .
crystals, vacuumhiiaction 230 v %Q&g with ethanol, then with ether. One
dfic

obt ai ns 1 3 g of expect ed bro Anal ysi s: .
5 Na: 1&al cul at ed: 4. 18% Found AExptd tra Viol et in ethanol: Maxs 235 npm

[err] e=19 800 26 M“F“ $dpof1d)- acetyl - thio - methylf | ectj on 280 nm [err]
10 in ethanol gni% o1yt Q)‘{H?zﬁgmr ﬁftﬁgﬁ'@mqﬁﬁﬁ E’tlon 218 nm[err]
Max=266- 267 nnOdedgft tes—@?S?nQbeSrlfdc&?lt-lmﬁ thol N [(21-K3 - ddino - 4 -

ExanpP® 15 thlazolyl) 2- methoxynmmo acetyl] - amino] -ceph 313mS gmbcgaliq 0f207 - [[2 -

(2 - amino KU P S R GRS o]~ 3+ [ (
- methyl - Mr};ﬁ’-ﬁ rs a slightly i Mr)ubl'e sgﬁta m’of@ﬁiﬁ land?theesoﬁn 4
car boxgll i c datticel ta%« oﬁtsOmrac@ml-fllters,washeswi]hethphmwd&ﬁﬁﬁtlg ogdn 7 - [[2 - (2 -

ani no2 - a [Vycuumo oxyi.mno - 20 acetyll - amino]?5- 3 - [(I
- methyl - teﬁlr)?aez%t “sq525g°f|“)°%"t'?1“c}“”rret hyl] - ceph - 3 - em- 4 -

car boxylic aciAnalsiyn i somer, Prepared according to Exanple 4, in [err] _of
met hanol and 7 ci#: §ﬂ°!d@fe‘edt§§/rﬁ9lued’ 4% ution of sodi um bi carbonate. One
agitates for 5 minutes at anbieng,fofpgrature, vacuumfilters the insoluble

porti ams and 23 . acetyrlmaesmedngmim[ze(muama g liwebiipnol-- wat er m)xture(
25 One adds, whil st mgthoxyining; a eeMljk angfioletdepneP -@md- t he sodi um sal t
crystallizeg,ouf. One t herft afpteoxylic Aqid b OAEE agitates for 10 minutes,

vacuum filt @r.’%cetyrasthes. Wethi) 17 1[[2T- h@nehloeawmma han twhidyi ether and dries.
One oB%ains 3.26 ?tmylmedcadl] - amino] - ceph - 3 - em -4 - carboxylic Acid, 35
yn Isomer
One places 153 g of 2 - (2 - chloroacetamxdo - 4 - thiazolyl) - 2 -
methoxyimino - acetic acid, syn isomer, in 80 cm?® of methylene chloride. At 5°C
one adds 8 cm® of trie-thylamme. At 0°C under nitrogen one introduces 3.8 cm?® of
40 thionyl chloride and 26 cm?® of methylene chloride. One leaves for 15 minutes at 40
0°C then adds 7 cm? of triethylamine. One introduces, at 0°C under nitrogen, 144 g
of 7 - amino -3 - acetyl -thio - methyl - ceph -3 -em -4 -carboxylic acid into
100 cm? of methylene chloride and 14 ¢cm? of triethylamine. One allows to return to
20°C then agitates for one hour. This solution is distilled to dryness under vacuum
45 at about 30—35°C. One dissolves the residue in 250 cm?® of water, passes over 45
charcoal and adds 50 cm?® of 2 N hydrochloric acid. One vacuum-filters the
precipitate and washes with water. The crude product obtained is put into
suspension in 80 cm? of ethanol. At +5°C one adds 7 cm?® of triethylamine. One
adds, in one dose under agitation at +5°C, 15 cm? of 4 N sulphuric acid and the P
S0 product crystallizes out after 15 minutes. One vacuum-filters, washes with ethanol 50
by making into a paste, then with ether, dries under vacuum and obtains the
expected product.

Stage B
3 - acetyl - thio - methyl - 7 - [[2 - (2 - amino - 4 - thiazolyl) - 2 -
55 methoxyimino - acetyll - amino] - ceph - 3 - em -4 - carboxylic Acid, 55
: Syn Isomer

One puts 5.48 g of acid obtained in Stage A above into 10.6 cm of water and
912 mg of thiourea. At 20°C one adds | g of potassium acid carbonate. After
dissolution one agitates for 6 hours at about 20°C under nitrogen. Gummy



product. 30 The product is purified as follows:

30 One dissolves the above salt in [err] of water, adds [err] of acetic
acid to return to pH 6.8-7 j ' '
sol vents under reduced pressure at a tenperature below [err]. One takes u
with ethanol to elimnate the water and brings to dryness. 35
residue is taken up in [err]-of methanol, then one dilutes with [err]. 2.2
35 acetone and the salt crystallizes out. One agitates for 5 mnutes, :
vacuum fiNLt engs and washes with acetone q@g fghen wth ether. One obtaing 2.3
g ofoex_pect L BJUI%ZI;)ltatl'On beglms after al aboutlhour and a half. One tW

4. 31% Found: 4.8 nd 3 of formic acid. One caols to One vacuum-fiite %F%ﬁfoOdl um
Salt of 3 - acetytater zg‘ﬂtaﬁlmg IU?%KP fc aéid:- OIJSC:I%SSOIV& he'reﬂdﬂer&i)ab'ou °C 1ﬁ ol y|)

- 2 - methoxyi m nom* ofa\(am'ytbdtamlmametwl]amme cARC-onel adds 3 cm® of formic acxd one -

em- 4 - carboxyl ngu% 1 ers %washes by making into a paste Wi P‘&bes at5

ont formi tes t
aroient +emper ot R T RS B e R R R 2o
- 4 - thiazolyl) ene?saturmt B Xémindhiim sulpha€ Oyik yacuud-filtere he-praﬁ:nhle, mzﬂccs em- 4
- carboxyl i 30 aci dmt%ws‘résvéihwtﬂ preupafidters anaskes With waterang obtain eprgcipitate 9 an of

met hanol [err ¢ AausSK! o C e
30 g tates | pckuE e e n e %a%eee AR B O e

i nsol ubI e 50 por piecipitate Bnd ri nses W|th a : mxture of rret hanol and

wat er . agds, nd Igf %E@agn age e?gmw-t sd?ﬂﬂf Sal t
Cryatalli e out. D HES Wi dhe2 Grds ,,yﬁn@%ﬁémt Lpahish.
vacuumfilters andro\dmhmwmsdrﬁbr.arhi:pﬁ)dedthadwheaetohmobthinidjhExatn’(m%und h et her.

One dries and obt & n.F n@e E@ét ed ap é) ug e sodium salt
roacetami - tlnazo!yl) -2- methox a
| o‘}q‘}g BliSsol vas

obt ai ned |sz@ur|fh¢egi t the start of Exampl
the product in [err] of vva er a?\d Flarrtlos %ahmpc 1o %re%arefl e addition of

a few drops of ac e} Etd’xyleﬁm a dﬂmcadethmtdes A thhzdlym arrﬁnamﬁoxﬁmhﬁ;nodcptatehen

drives off the sol ve PG ‘g‘ 025:_?'1 ressure é )@} erarEure bel ow
ferr]. ne takes ya oN@RaEBandains 0cahhe d b % Pe.58 of

et hanol and 25ri ngdnyt thef) cools to dosand aadsssu:@mg |p57ﬁdm edadds O Ve of t he 25
resi due in 15 cnBmgfio %&W@Ianh)fdrlﬂq #nddheass fightly uaiil diskpdutions@deUbdves fiowsix er, t hen

at nd pours ipto 300 cm?®
dilutes the net haﬂ?ﬂ,ﬁ ﬁfaﬁd f%ﬁ[‘?ﬂecé, %\%%‘I t?ﬁv‘ifa mgthy 81 hlorfde
1,581, 184 washes wnth water, with sodium acid carbon 3 rumnéatraf ebovéptal i zes
out ong agiYat es acftm: ch‘armahmo:esmratdsemd wédsLB00rehi tt:amso paihaharaFlieegroduct h 30

outc} raj il hl“ u,
e ebren o olEEL ki Vs Tl S, GO SE] S PR e .8
5 Na: Cal cul ated: 4. Godbutdmsrpurd salifilelbyt reerysvilipatidn frdin et;m;amelorniwlene% nm
[err] TO 35 chloride gl ésepropy} ethe Mifit-£HdB1G. N.M.R. (CDCl, 60 Mhz). 35
10 Inflection 300 nm[err] in ethanol 4 N 10 hydrochloric acid.

| (d)
H-N-(—CHyCt

If))\
SN 0 |
)...( )I\ {c) f(a)
N ¢~ >0-CHy—CH
{e) "“ -
~0CH3 (p)

(a) triplet centred on 1.38 p.p.m. J=7 hz
(b) singlet 4.05 p.p.m.
AN (¢) quadruplet centred on 4.44 p.p.m. J=7 hz
40 (d) singlet 4.33 p.p.m. 40
(e) singlet 7.27 p.p.m.
(f) singlet 9.95 p.p.m.

ﬂ?b

b)2 -(2 I- chloroacetamido - 4 - thiazolyl) - 2 - methoxyimino - acetic Acid, Syn
somer
45 One places 46 g of product obtained in stage a) above in 230 cm? of absolute 45
cthanol. At 20°C under nitrogen one adds 30 cm?® of pure sodium hydroxide
solution. The product dissolves, the sodium salt begins to crystallize out, then the
medium congeals. After sixteen hours one vacuum-filters and washes. The salt
obtained is dissolved in water, one chills, adds 100 cm?® of 2 N hydrochloric acid,



Inflection 230 nm[err] Max. 263 nm|[[err] E=I9 700 15

Exanpl e 17 15 Mcro-Crystal line Sodi um
—Saltof 3 - gcetyl - thig - pmethyl - 7 - [[2 - (2 - anino - 4 - thiazolyl)
- 2 - nmethoxyimno - acetyll - amno] - ceph - 3 - em- 4 - carboxylic .
Acid, Syn Isonmer One agitates 471.5 ng of 3 - acetyl - thionethyl - 7 - [[2
-(2 - amno - 4 - 20 thiazolyl) - 2 - nethoxyimno - acetyl] - am no]
eph - 3 - em- 4 - carboxylic 20 acid, syn isoner, prepared according
t pl e 6 with 1.5 chB of‘nn{gg ;olutlon of anhydrous sodi acetate in
annyd % a6 A € slightly

i nsol ubI e mtlbstbanﬂesodadd@lk@ldemﬁd ﬁtrwﬁmhsthymatcmmsw gdﬂ% ghlt crystallises

out, Gne Ve IE i SRR AR I T e oven 25

5 Goe obt é&%‘:% la@dg"b °§‘il¥a§“§%§8}‘%‘§%‘5‘&°% e ympdict Moy Cal £ul 3 ed
e t al e ifies :

4. 66% Founcbcrwalbwm&‘ﬂpll%‘al’S‘OMSOPmPY‘ ether migture. cety| - thio - methyl - 7 -
[12 - (2 - amin é}_i776 2 - 30 nmethoxyimno - acetyll - am no]
- ceph - 3 - @H&ﬂy's : %Clgjdls Byarf sy, Btsige A 3 - acetyl - thio
- methyl - 7 - 1Hd@nd: (2C%3$81I Hf%ola&:eNéM&ioCl/nmﬁ $hllazolyl - 2 - 35
met hqyyi m no y M3 Sb\do 50 Riynel - ceph - 3 - em- 4 - carboxyliggAcid
Syn ﬂgoner One plgces 1% 3 d’of 2 (2 - chloroacetam do - 4 - t%lazolyl) -
2 - methoxyimno - acetic acid, sy iganer, in 80 cnB of nethyl ene
chloride. At 5C one adds 8 cnﬁ %0 tgﬂ yl am ne. At OC under nitrogen one
i ntroduces 3.8 cnB of 40 %! hi%onyT oride and 26 cnB of nethyl ene
chloride. One |eaves for 1 at 40 00C then adds 7 cnB of r
triethylam ne. One |ntroduces C under nitrogen, 14.4 g of 7 - amno -
3 - acetyl - thio - methyl - c C - - carboxylic acid into 100
cnB of methylene chloride ang“14 c of ?ﬁ%evﬁylanine. One allows to return
to 200C then agitates for [&he hour. ¥his solution is distilled to dryness
under vacuum 45 at about 30-35 .‘€q§ gigs | ves the residue in 250 cnB
of water, passes over 45 charcoal an g ®! cnB of 2 N hydrochloric
acid. One vacmghilal:{,gzrrﬁp{nhe preci pitate and washes with water. The crude
product obt ai fbédmé}st ‘;n;gé?n suspension in 80 cnB of ethanol. At +5C one
adds cn8 of One adds, in one dose under agltatl n at
+[err%, 15 ¢ i%@ﬂhurlc acid and t he 50 pr oduct crys?alllzes
out after 15 nlnutes e vacuurgfilt washes with ethanol 50 by making
product | &t agerB s bl 8 pipfiton f & S%*E%*%ﬁ"*"“’a"?“m (2 (22 Bmino - 4o
thlazglyl) - 2 -(55 (2 - amino - ﬁethbwyﬂmﬂno 2-acetyll - anmino] - ceph’- 3

em® 2 - car bongt ’Q‘ﬁt&z 2cee g me?h"ﬁrdcgﬁy puts 5.48 g of ac? obt ai ned
in Stage A abovesLp é)m&wuer g of tkjoghy ea. At 20C one
adds | g of pekabsmwamaewﬁumaqunate Af ter dISSO|UtIOﬂcﬁﬂe agitates for 6
hours at about 20C under nitrog§f,msiapY

25 One made up a preparation for injection of formula: 25

3 - acetyl - thio - methyl - 7 - [[2 - (2 - amino - 4 -
thiazolyl) - 2 - methoxyimino - acetyl] - amino] -

ceph - 3 - em - 4 - carboxylic acid 500 mg
Sterile aqueous excipient q.s.v. 5cm?
30 Example 21 ' 30

One made up a preparation for injection of formula:

Sodium salt of 3 - acetyl - thio - methyl -7 -{[2 - (2 -
amino - 4 - thiazolyl) - 2 - methoxyimino -
acetyl] - amino] - ceph - 3 - em - 4 - carboxylic
35 acid 500 mg 35
Sterile aqueous excipient q.s.v. : 5 cm?

L

Example 22
One made up gelatin capsules corresponding to the formula:

7- [[2- (2- amino - 4 - thiazolyl) - 2 -

40 methoxyimino - acetyl] - amino) - 3 - I(I - 40
methyl - tetrazol - 5 - yl) - thio - methyl] - ceph -
3-em-4- carboxyhc acid - 250 mg

Excipient q.s. for one gelatin capsule up to 400 mg



19 1,581, 184 :
19 precipitation begins after about | hour and a half. One then adds 30 cnB
of water and 3 cnB of formc acid. One cools to [err]. One vacuumfilters
and washes with water containing 10% of form c acid. One dissolves the
resi due at about [err] in 30 cnB of water containing triethylam ne. A@

|

[err]. ane adds 3 cnB of formc acid, one 5 vacuumfilters the
pr eci pi/tate and washes by naking into, g 4ste w th water 5 cont ai
formC a i & One o im na S ha n"eAZ AL Y NREV-TRPoY- hase J |

col lected and treated with chacl .Eledbi ns a pale I | ow sol ution
whi ch one sat ur at ©sc ade, un geletin earsules| corrsandingie thafasmrlet i | ters t he

preci pitate, nmakes RS @thﬁ’&‘%ﬁth%l R it ep. . apyugrfilters, washes with
wat er and obtai ns a {N#26lylpl- RatmetAdkyimino - &cetyl] - amino] -

10 The notdher | i quor serhr-e3 semurdat eatbaylidacidmoni um sul phat e, 2XW%ch gi ves a
preci pi tate which Eéﬁ%“’\'}af’c’lu?ﬂhqnf‘ Pelatinscapfile R 3 i res wit h é® and obt ai ns

the precipitate By, filReroidvisg, RhledlificaleddfiferBisal Be ibktithEBEInBE gedofed t akes up
wi th et hanol, dgintubdease dfirst definddor one hour at 200C and | eaves for 16 hours

at [err]. One vacw{.i\b&?ﬁnﬁ\:ﬁgﬂes 15 with ethanol, then with ether,
dries undgy vacuuml ANgydetarbyldzinte EerPRRECHEH- RMAUC niazbIfe- adetanhi@®eEr . E@e
product is idenkpical -tem t Ratcarbokydic aeid symisdnergstiesgeteranfdriida: The 2 - (2 -

chl or'oacetamido - 4 - thiazolyl,) - 2 - methoxyinmino - acetic 20 aci d,
syn isoner, used at the start Y92 Exanple 18, was prepared as follows: 20
a). Ethyl 2 - (2 - chloroace ' - - thiazolyl) - 2 - methoxyimno -
acetate, Syn |sonmer One pl aBes . 8 of ethyl 2 - (2 - amno - 4 -
thiazolyl) - 2 - nethoxyim acetdte, syn isoner in [err] of nethylene
chloride. One distills 20 cnB th %‘tm 5 §. dry them cools to [err]
and adds [err] of pyridine. One ds 41 ¢ 25 nmonochl oroacetic
anhydride and heats lightly untiINi ssol utj | eaves for six hours at

200C under nitrogen, adds [err] of ger,0'agitayes &nd pours into 30Q cn8
of chilled 2 N hydrochloric acid. One decants, gﬂact S(m'a,th met hyl ene

chl oride, washes with water, with sodium acid carbonate, ®nhd with water,
dries, passes over 30 active charcoal, concentrates and adds 300 cnB8 of

i sopropyl ether(whdidm Rr®piisents #0 alkyly fadehil having festh .1 ©ONE cadBE Qdnisataes until a
t hi cke paste i s obloakyletupdiaiing rom\atoLficarbdni dtorey or, a tadishles wi t h i sopr opyl
ether, dries and obtains 45.4 g of g@giu_ .R[err] One obtains a pure s?rrpl e
by recrystlal lization froma m xture of hethyl ene 35 chloride and !
i sopropyl et herin e gt relrelsénit arS @t gloup having from 2 to 8barBorl atom§,dd 2[-err] (a)
triplet centredmgiylr, 534 % gsagﬁ)zf ,,Z’aﬂ“,f?l b di B@T%ﬁé‘ﬁ%@ﬁ yl?rramcal %
quadr upl et Centﬁ%ngﬁoz}s; %dﬁc'prés‘l'es ‘t's?a drogen atom, an al §¥ n%laﬁ&oé{, aﬁ- 33 p.p.m
40 (e) singlet oquiddief df afialkdlink-catiN@eml atén ¥ efuiPaléhit oy magnesiq atom or 20
chl or oacet ami doa substituted hmmpmh%ll oup. 2 - et hoxyi m,nﬁ‘e- acetic AS_I q Syn
| somer 45 iy AR #cclymed in Ctlich WA RedeArsiedt 3¢@9%Y above in
230 cnB of absol utga pound as claimed in Claim 1, wherein R represents an alkyl radical
25 having from 1 to 5 carbon atoms or a cycloalkyl radical having from 3 to 5 carbon 25
atoms.
4. A compound as claimed in Claim 1, wherein R, represents a methyl radical
and R represents a radical —CH,—S—R’ in which R’ represents an acetyl radical,
a 2 - methyl - 1,34 - thiadiazolyl radical or a 1 - methyl - tetrazolyl radical.
30 5. A compound as claimed in Claim 4, wherein A’ represents a hydrogen 30
¢ atom.
: 6. A compound as claimed in Claim 1, wherein R, represents a methyl radical,
R represents a methyl or isopropyl radical and A" represents a hydrogen atom.
7. A compound as claimed in Claim |, wherein R, represents a methyl radical,
35 R represents a radical —CH,—S—R’ in which R’ represents an acyl radical having 35
from 2 to 4 carbon atoms, and A" represents a hydrogen atom or an alkali metal
atom.
8.7 - ({2 -(2 -amino -4 -thiazolyl) -2 - methoxyimino -acetyl] - amino] -
3 - [(1 - methyl - tetrazol - 5 - yl) - thiomethyl] - ceph - 3 - em - 4 - carboxylic
40 acid, syn isomer. ) 40
9.7 -[(2 -(2 -amino -4 -thiazolyl) -2 - methoxyimino - acetyl] - amino] -
3 - [(2 - methy] - 1,3,4 - thiadiazol - 5 - yl) - thiomethyl} - ceph -3 -em -4 -
carboxylic acid, syn isomer. .
10. 3 - acetylthiomethyl - 7 - ({2 - (2 - amino - 4 - thiazolyl) - 2 -
45 methoxyimino - acetyl] - amino) - ceph -3 -em -4 -carboxylic acid, syn isomer. 45




et hanol . At 20C under nitrogen one adds 30 cnB of pure sodi um hydroxide
sol ution. The product dissolves, the sodiumsalt begins to crystallize out,
then_the nediumcongeals. After sixteen hours one vacuumfilters and

washes. The salt obtained is dissolved in water, one chills, adds 100 cn8

of 2 N hydrochloric acid, 20

1,581, 184 . 20 Im ' di uré%L[,)
chloride, and extracts with ethyl acetate contai'ff munwﬁm.

dries, Rassgs over charcoal, distills|sgd@s vacuum entrafnss the wateg with
benrz]er_le, ht—ak-es—u-p—vm-t-h—n'el 3 ' thyteme—chtorT e Elul STTTTS to dryness, takes up
wi th nmethyl ene c ride, chill.s, v %’I , dries and obtains
34.5 g of 5 e§'b°e'c‘:’f‘deed“p ’p‘#%‘ lf?:‘fs&lgi err%g.0 ﬁ%% %‘%F‘ng the product by

5 recrystallizati on-fatayh-ahioaaedtbyle-T slipr oybmimbhek - ni xture. Anal ysi s:

[err] CalTcul ated:  Chipzdlls02 pmetho o~ peetils- &Pl 2. 77 S% 4. B5 Found;

C% 34.8 HA2.8 N o gf;%o‘,[‘g,;eég; ‘;;ﬁ;“;%ﬁﬂiqo | N. M R 40% O 60 %‘nz).
10 [err] (a) singlet 47 “p.p.m z ) singlet 4.38 p.p.m (c) si n?I et about
5 p.p.m 15 In @dfolbpvh%iggﬁesy ingRatgd othetwise, the substituents in the general

15 (e) singl et fomglagais anfirEdefigste 19 One made up a preparation for
injection of formggiaATwe CLAmM 1§2- amno- 4- thiazolyl)- 2- 20

met hoxyi mi o - acelyAlhydroaarbylodime dgrivatife bf 7 - amino - thiazolyl - acetamido - 120
met hyl, - tetrazetph - & -emy{4 - carpeyylic acidygyp fispmpr of the peperal formula,, . 4

car boxylic acid N 500 ng Sterile aqueous excipi ent
g.S.V. 25 cnB Exanpl e 20 25 One nmade up a
preparation for injection of 4’!35 la:Q ' _ 25 3 - acetyl -
thio - nethyl -7-112-(25- inojp 4 - thiazolyl) - 2 - nmethoxyimno -
acetyll - amno] - ceph - 3 - r 4 LGar boxylic acid :
500 ng Sterile aqueous exci pi ent ﬁ.s.v. NH S : 5 cnB 30
Exanpl e 21 One nade up a preparatyon for infedtion of. fornula:

30 Sodiumsalt of 3 - acety] - thld\apnet AN312 - (2 - amino- 4 -
thiazolyl) - 2 - methoxyimno - acetgh - am'no% - Ceph - 3 - em- 4 -
carboxylic 35 aci d 02A" (Ip)

500 ngy 35 Steril e aqueous excipient Q.s.V.
5 cnB Exanple 22 One nade up gel atin capsul es corresponding to the formul a:
7- [[2- (2- dwherein R Zepresehfs a@oﬂ?ﬂ yradicap -havigg from 1 to 5 carbofeatems«\?i mi no -

acetyl® - ani no]cyclogkﬂ B[oup having from 3 to 5 carbon atoms or a radical: 40 methyl - tetrazol
- 5-yl) ~lsthio - methyll - ceph - _cH,—s—R’ 15
p) in which R’ represents an acyl group having from 2 to 4 carbon atoms, a 2 -

methyl - 1,34 - thiadiazolyl radical or a 1 - methyl - tetrazolyl radical; R,
represents a saturated or unsaturated hydrocarbyl radical having from 1 to 4
carbon atoms; and A" represents a hydrogen atom, an alkali metal atom, an
20 equivalent of an alkaline-earth metal atom, an equivalent of a magnesium atom or 20
a substituted ammonium group. .
—Cl% A c(;{npound as claimed in Claim 1, wherein R represents a radical
_S_R'. .
A compound as claimed in Claim 1, wherein R represents an alkyl radical
25 having from 1 to 5 carbon atoms or a cycloalkyl radical having from 3 to 5 carbon 25
atoms. _
4. A compound as claimed in Claim 1, wherein R, represents a methyl radical
and R represents a radical —CH,—S—R’ in which R’ represents an acetyl radical,
a 2 - methyl - 1,34 - thiadiazolyl radical or a 1 - methyl - tetrazolyl radical.
30 5. A compound as claimed in Claim 4, wherein A" represents a hydrogen 30
. atom. .
6. A compound as claimed in Claim 1, wherein R, represents a methyl radical,
R represents a methyl or isopropyl radical and A" represents a hydrogen atom.
7. A compound as claimed in Claim 1, wherein R, represents a methyl radical,
2 35 R represents a radical —CH,—S—R"’ in which R’ represents an acyl radical having 35
from 2 to 4 carbon atoms, and A’ represents a hydrogen atom or an alkali metal
atom.
8.7 -[[2 -(2 - amino -4 -thiazolyl) -2 - methoxyimino - acetyl]l - amino] -
3 - [(1 - methyl - tetrazol - 5 - yl) - thiomethyl] - ceph - 3 - em - 4 - carboxylic
40 acid, syn isomer. ' 40
9.7 -[[2 - (2 - amino -4 - thiazolyl) - 2 - methoxyimino - acetyl] - amino] -
3 - [(2 - methyl - 1,3,4 - thiadiazol - 5 - yl) - thiomethyl) - ceph -3 -em -4 -
carboxylic acid, syn isomer. _
10. 3 - acetylthiomethyl - 7 - [[2 - (2 - amino - 4 - thiazolyl) - 2 -
45 methoxyimino - acetyl] - amino] - ceph -3 -em -4 - carboxylic acid, syn isomer. 45



em- 4 - carboxylic acid 250 ng Exci pi ent
for one gelatin capsule up to 400 ngy 21

81 184 21 Exanple 23 One nade up

1,
atin capsul es corresponding to the formula: 3 - acetyl - thio - methyl -
[2 - (2 - amno - 4 - thiazolyl) - 2 - nmethoxyimno - acetyll - am no]

ceph - 3 - em- 4 - carboxy 250
ny gﬂ 5 Excipient g.s. for one gel atr r“ﬂlﬂﬁ“ﬂﬂl"r"!“#,!l -400
ny Ei fol l owi ng, unless |nd|ca1gj erwise,c the substi uents i n_the
genera 272 '\HAIAAE”A'M'Q 10 : 1 A
hydr ocar byl oxi r‘rh vjer[[z/arlz v eamirfo -74-- amzaslyl) - 2 himethokyjrhine - aa::eﬂytim do - 10
ceph - 3 - é‘r'ﬁm°4 2 k fapb -akiems %;‘QQI%WF ag¥d, pndsofeheral formul a:

[err] (wher (Ef p 8P a4y fhi _t%ﬁ °f‘y o 5 carbon,.
atons, & cyc 0q k)gf myr?g qm3(£b§ 1sm8"ﬁ n.aradg cé'( 15
- CH2- S— methoxylmmo acetyl] -amino] -ceph -3 -em - 4 carbolﬂlcmmd,\rwn mﬂmeR' represents
an acyl gr ou‘tﬁheq dPF“GFﬁ“EE l‘fdh"ﬂf"re %C'%Ba%f“&m? & ne E 1,3,4 -

thi adi azol y! méRdlhfmiho Cheet s amum@t Byl - &%naaewlmraadm% JRerr] represents
a sat un@t ed mrommsmt-ue;ﬂie dr & asar yhcr ceymfns |ng from| to 4laarbon

atons; and A" lé ﬂ?}Sede‘ h‘yd‘?fo en[[ t W\M"ﬂ) 'a2crm an 20
equi val ent g}g%uﬂ‘fé cTAgira L&xy &,@ﬁfva "a_magnesi um
at om or 0 a qub @l s B0 Bi- Uide 7A. genpeungnias- alai med in C.aim
|, whed&in thas;hIESEHmthaxmlamo eabetiller aqlmo]3- ceﬁh edmeourtl- eesbaylxi nedli n C aim
1, wherein RS aviNg, fr to 5 carbon
at orts or a Cy:;dﬁlzfn ecfystsalhae so‘?l)xy salt ofafp ltl?’énﬁgiy%? t2 9(2 ,,g‘g']‘;a_t oms. 4. A,
conpound as eklixytie cidnsﬁlmnml wherer n [err] represents a net hyl radi cal
and R rzgpresent@‘é hﬂﬁﬁlé@{bg riyagiveyaf d °t?° #;@{h lEIC'etyI 2¢ adi cal ,
a 2 - nethyl FaTI08 -4°cP Maz Iyﬁarq”é’a'icc%l °'1'°r ° tetrazol yl
radi cal . 30 : ound as claimed in Caim4, vvherei n A"
represents a hydrogen dtom 6. A conpound as clained in daimi1,
wherein [err] represent rret yl radical, R represents a nethyl or
| sopropyl radical andJA" t®pre¥ents a hydrogen atom 7. A conpound as
claimed in daiml, whgesi/n [effr] represents a nethyl radical, 35 R
represents a radical -CH2- Nghi ch R 'srepresents an acyl radical
having 35 from2 to 4 carb atomsja-a:gA presents a hydrogen atom or
an al kali nmetal atom 8. 7 - \Léf - (- Bmngl- 4 - thiazolyl) - 2 - ~
met hoxyi mno - acetyll - am no¥®3 3 N A | - tetrazol - 5 - yl) -
thionethyl] - ceph - 3 - em- 4 - cgrboxylrc 40 f( syn isomner.
40 9. 7 - [[2 - (2 - amino - 4 - thiazolyl C0qA2 - rret k)Bilrm'no - acetylIr -
amno] - 3 K{:e(rezl oy nmet hyl - 103 4 -abtlhradrazg b h%) -lthromethyl] -
ceph - 2? B repre ents Q%;(;?gg? y ﬂo#rp a? dll 3( r?cﬁ)m, an e:llfle;lez’\t gf ;(:lgzll;&l)l,:f: 25

earth metal atom, an equlvalent of a magnesium atom, a substituted ammonium

group or an ester-forming group removable by acid hydrolysis or by
hydrogenolysis.

3
q
1T
ge
7

U'I'_J'IU)'

19. A compound as claimed in Claim 18, wherein A represents a benzhydryl, ¢-
30 butyl, benzyl, p-methoxy-benzyl or trichloroethyl radical. 30
20. A compound as claimed in Claim 18 or Claim 19, wherein R,’ represents a
t-butoxy-carbonyl, trityl, benzhydryl, trichloroethyl or carbobenzyloxy group.
21. A compound as claimed in Claim 18, wherein R,’ represents a trityl group,
R, represents a methyl radical, R represents a radical —CH,—S—R' in which R’
35 represents an acetyl radical, a 2 - methyl - 1,3,4 - thladrazolyl radical ora 1 - 35
methyl - tetrazolyl radical and A represents a hydrogen atom.
22. A compound as claimed in Claim 18, wherein R,’ represents a trityl group,
R, represents a methyl radical, R represents a methyl or isopropyl radical and A
represents a hydrogen atom. .
40 23, A process for preparing a compound of formulal as claimed in Claim 18, 40 ¢
wherein A represents a hydrogen atom or an ester-formmg group removable by
acid hydrolysis or by hydrogenolysis, in which process an appropriate compound of

the general formula:
HoN S
;:N Z
0 R



10. 3 - acetylthionethyl- 7- [[2 - (2 - amno- 4 - thiazolyl) - 2 - 45
nmet hoxyimno - acetyl] - amno] - ceph -3 - em-4 - carboxylic acid, syn
i somer 45 2] 1581 184

1 Exanpl e 23 One made up gel atin capsules corresponding to the fornula: 3 -
acetyl - thio - methyl - 7 -[[2 - (2 - amno - 4 - thiazol

met hoxyi mino - acetyl] - ami.no] - 5 unul |I 'I!f(mulw
carboxylic acid , ' 250 ng - for n

gel atin-capsyl e.up to 400 nosgh g4t he f 81 | 6wi hg, unl ess | ndrzga ed
ot herw se, %mmmm
VHA h A’ h f v :

X t-fll_l \é\f O%fd I_VI ;g‘(?}v e%?gcfgly;;pgisﬁ;tigdraézﬁjyél:lsl) iS ?rtmj iieﬁ{ll gﬁ?éﬁ?‘% er&f am no

oxyli1c acid syn

i somer Qf_the general fornula: [ERR] rer n R represents an al kyl radi cal
having from| to 5 carbon atoms r]kyl group havi ng from3 to 5
carbon atons or a radical: - [ERR]

15 in which R represents an acyI o@“havr g from2 to 4 carbon atons, a
2 - methyl - 1,3,4 - thiadiazolyl r or al - methyl - tetrazolyl
radical; [ERR] represents a saturate rréta ted hydrocarbyl radical
having from| to 4 carbon atons; and A" prese s a hydrogen atom an

al kali metal atom an 20 equi val ent o an al kal i ne-earf.h netal atom an

equi valent of a magnesiumatomor 20 a su%ﬂ ted ammm gr oup. 2 A
compound as clainmed in CQaim1l, wherein Rreprésents a ra '&H’ER
conmpound as 5cl ai ?éa f?‘}‘itl@ahﬁ?ﬁ"&t“"\ﬁl‘@?‘& t9 give the, desired, pu “‘Qﬁ‘eaf’ Fg? al

havi ng, from | t o B™¢& bon at ons of a cycloalkyl radical having from3 to 5
carbon 25 atons. 4. A conpolld-Bs clained in Caim1, wherein [ERR]
represents a nethyl radi caI' d R rgeresents a radi caI [ERR] in which R

represents an acetyl radic8, SN2 - rret hyI - 1,3,4 - thiadiazolyl radical
or al - methyl - tetrazol W _radi ca 5. A conmpound as cl ai ned
in Caim4, wherein A" represe ogen 0 atom 6. A conpound as
claimed in aim1l, wherein R2 r prese radical, R represents a
met hyl or Isopropyl radical and 4 ¥ repres a hydr ogen atom 7. A
conmpound as clainmed in Claiml1, vvh\ rr nts a net hyl radical,
35 R represents a radical. [err] |ch R re esents n acyl radi cal
having 35 from2 to 4 carbon atons, and A’ rertro nts a ru r)ogen at om or
an alkali netal atom 8. 7 - [[2 - (2- ani no - - thrazol - 2 -

met hoxyi m no - acetylla or I t .- yl) -
oty o r&%z?ﬁz'::ﬂ%ﬂryﬁé'& &Wﬁﬁ e ;%'?aff"f‘éf%lai o

000 o 5 L e s i et et 1
1 (<

amno] - 3 - [(2 %tﬂﬂoces f'@ hlch he a allde?sﬁtmhy” )

ceph - 3 - em - Z4htori@ar boxy i acr syn |s

27. A process as claimed in Clalm 26, in whlch the reaction is carried out in the
15 presence of an alkali-metal carbonate. N-methyl-morpholine, pyridine or a 15
trialkylamine.

28. A process as claimed in any of Claims 23 to 27, in which the formed
product of general formula I’ is treated with one or both of an acid hydrolysis
agent and a hydrogenolysxs agent, as appropriate, so as to remove the groups R,’
20 and A’, to give a syn isomer product of the general formula: _ 20

NH,
S)§N 0
\=LCJ\NH' S

e

R
OR7 COgH (1)
29. A process as claimed in Claim 28, in which the acid hydrolysis agent

employed is formic acid, trifluoroacetic acid, acetic acid or a zinc/acetic acid
system.



10. 3 - acetylthionmethyl - 7 - [[2 - (2 - amno - 4 - thiazolyl) - 2 - 45
nmet hoxyimno - acetyl] - amno] - ceph -3 - em-4 - carboxylic acid, syn

| saner 45 22 1,581,184 11 _7-
[[2 - (2- amino- 4 - thiazolyl) - 2 - methoxvrmno - acetyl |- amno] - 3 -
| sopropyl - ceph - 3 - em- 4 - carboxylic acid, syn isonmer. 12. 7- 1[2 -

k) - ceph - 3 - em 4 - 3aFbgityrfﬁy221r|ﬂ||||ll|ﬂﬂmﬂﬂm"ﬂﬁ ol EE
ace hiomethyl - 7 - [[2 - (2 '155’1%90 - 4 fhr azof yIS)
net h uc R 3 4 t-ot UUAyl t u‘%%‘f d Syn

i somer, when dbtﬁapms mcﬂm laant!heC ml%swld@ls‘rydlomlymﬂISExanpl e 6. 14.

The sodi um<Hi hydrqgon "‘ 2‘”‘5 “at ys‘ I met hoxyi mi no
Ty S UE SR 510 5, AR e 4

- acetyl] 'fo or‘l" ther r§al| cHinted a1m 5 - yl) o 10
t hi onmes hyl ]18- ceph - - em- 4 - car ox lic acid, syn |sorrer 5

10,55 The s e e fond e S o ol - -
met hoxyi mi %o gg{med' o lb ituted>aliphat carboﬁfc&’d ?ré)ﬁfél% | - 5 - yl) -

t hi omet hyl |substififgdNammenium &&R s ébtam&ﬁb (Wdﬁ mgCt}ﬁCﬁodnedSaﬁ’ﬁ rwan)rmr 16. The
sodi und sal taporfopﬂate orgaRit y#sshr 0 %Eﬁ (a | th 0 - 105

thiazol yl) acT s useﬁegmy‘a atena%:ﬁgﬁ:y %ﬁ%‘nca ‘ﬂ'ﬂﬂh ¥ &aéb?f ‘ Sﬁe em 4 -
carboxylic 5'3 laces§é§réla|i N#¥ Claint 33, in hQﬁé’s%ﬁ@ainéﬂ@caSMlddﬂhsaH of 3 -
acetyl thi orﬁolvyﬁt cominsmg[t{nﬂ or n(o& ef \amrnbethyl&ther tnivitand sthanoland - net hoxyi i no
- acetlyl]- ET;:} Aia § ,é,g &gt d, s n isortkr. 20

18. A hydr%ﬁﬁz d‘ﬂfﬁfﬁ ﬂ?gmg?‘%de%ﬁegznﬂam L eﬁmﬂ 1c11 thiazolyl -

20 acet ani ckither a3@PSE an appropriaba comfound dfyeh ﬁxl)f mmla&g! (dﬂ defmy!dlml(Bajmer of the
gener%I formwmeémn,':em @w}romh ngclgrﬁllﬁl 23;; oup rem)vabl e
by aCI %p‘}? éa ’re&’? ents agr p mpég drogen
atom an al S5 @ma @rhy@.%un\sg 10 give] thaaor hmgreau of 5 earth net al
atom an ecmmpaﬁr&lmfgaieraf hdgl.um ato a tituted ammoni um group or an

est e or i n Fé‘“@ o hxdrolvsg thsgenol ysi s.
A CO und sggStl&%t WCI‘? t%(’ac Ecvé:i&‘t ?gﬁ?‘fg;wtl&eﬁw%nz hy ¥ t
butyl, benzyl catawumhy or trichl oroet h radi cal

ropr exgnt 2%{'35*3&@;%“%% “%ffiﬁ%?ﬁ%%gﬂy fo %ﬁ@e{ ol

ac
car bobenzylcngm1 1B Shkphic RBG nies of th@! alrfar aal m 18 V\,herer n [err]

represents a trltyl group represents a nethyl radical, R represents’ a
radical -CH2-S-R in WMH& HQC represents an acetyl radical, a 2 *
methyl - 1,3,4 - thiadidqzolyl radical or al - 35 nethyl - tetrazolyl

radi cal and A represénts hydrogen atom 22. A conpound as clainmed in -
Claim 18, wherein Rl'\&epresefits a trityl group, R2 represents a nethyl
radical, R represents a Hisoprgpyh_radical and A represents a
hydrogen atom 40 A priﬂﬁr?or preparing a conpound of fornula
| as clainmed in Caim1l8, &\Aher,e.i_cﬂA ﬁsents a hydrogen atom or an
ester-form ng group renovabl e aqfd hydlol ysMs or by hydrogenolysis, in
whi ch process an appropriate conpolnd of szl Vi)

is treated with thiourea, and when A’ does not represent a hydrogen atom also
treated with an acid hydrolysis or hydrogenolysis agent as appropriate, to give the
35 desired product of general formula I,”. 35
40. A process as claimed in Clalm 39, in which the compound of general
formula VI is prepared by reacting an appropriate compound of general formula II
(as defined in Claim 23) with a suitable syn isomer of the general formula:

NHCOCH, Cl
SNy

"\

40 or a functional derivative thereof. 40



the general fornula: [err] 23

1,581, 184 23 (wherein A represents a
hydr q - ] | ' b
hydr ogenol ysis) is treated with a syn isoner of the general fornula: [err]
5 or a functional derivative thereof,.to give the desired syn isoner
of the general 5 fornmula: NHR [err] 24. A pr ' | n d aim23,
in which the acid of fornmula Il is enployed i Fﬁﬂm”mr'""a!gmnénhydr or
aci d halyde,_ 10. 25. A process pgGhai med i Ctaim 2, Wh whi t he
anhydri de & ' - ' | or oforTEte or

di cycl ohexyl car bodi4lm @ceﬁmﬁ;\g? in&lail,n_QQ. imwhielthe geacti eounds Cl ai m 24,
ca

j of fhejc
. . . 1 . 3 ndit1 1 . .
1 whi ch the "aci LRI AL ML BRI LR, 2 ferdif edinon s i mod i n
Claim 26, .in whi G 41K pFted lab Sliimcd incClhdirls 28 (O, 40 &hdld)Ein Which the fprGRENCE Of an
al kal i - m&t ab car ipaerdl ds a dompeuind, bf- generplfotmule]l whereirdR represents the radig4: 5
trial kylam ne. 28. A process as claimiﬁ_,i a0y of Clainms 23 to 27, in which
the fornmed product of general fornula e‘rrgl' is treated with one or both of

an aci d hydr ol yswhiclagerprepared by fay shiciegptiitid ésdmngagaattionasem@prm inat e, so as

to remove the grewpy Tﬁg‘f;'ciggcaigc?;%g z‘c’éﬁ’f}h lfr 13/%' i ﬂ%s bﬁ‘gﬂ“g roduct of the
general forpul a: it - W—g 3 i’ ? Paaue ai in
Cl ai m 28, ilgum-i %ﬁeﬁahgm&:‘? (Ijn Flsyp 7or ysiys atglegﬁ‘t emnp '(')yedﬁ IS tor r% cu aci dma‘g
triflugroacetic acid, acetic aci apdege ic acid system C L M
S 24 9 o T2 L ,5@%4
24 30. A process as clainmed in Caim Zg Mﬁhai m 29, in which _
hydrogenol ysis is carried out with hydfodenYf thelb}esence of a catalyst.
31. A process as, clainmed in any of aing 23 tp 30, in i ch the, product of
( 1 té mi f 1 vg) lﬁgw é) - -
formila [err] or (METd) L SRR AL B EEn b B A i e i 0
Caiml or C ai mstaichiometti® amount of thiourea for from 1 to 3 hours: or c) using a combination
5 32. A prdéess afcoiditionea) dnd bl anid th@dafter withvaibabe @ givereyyalisomat of the obtlidi ned
by reacting the PHheRbiPAR_RY with an appropriate mineral base or with an
appropriate salt of a substituted orffighsubstituted aliphatic carboxylic

acid, or in which a substituted ar I'um salt is obtained by reacting the
formed acid with an 10 appr opi§”at®Nor gani ¢ base.
10 33. A process as clainmed in da\m3A, orC03gadkm 32, in which a sol vate of
the free acid is used as the starting rial in the salification.

= .'l
S|y (C)

which is thereafter treated with a compound capable of introducing a group
: removable by acid hydrolysis or by hydrogenolysis to give a syn isomer of the
20 general formula: . 20

NH-R}
57

c/ﬂﬂz alk

i
' b~

which is in turn treated first with a base and then with an acid, to give the syn
isomer of general formula III. o :
44, A process as claimed in any of Claims 40 to 42 in which the compound of
25 formula I1I, is prepared by reacting a compound capable of introducing the 25
chloroacetyf group with an appropriate syn isomer of general formula C (as defined
in Claim 43) and treating the formed product first with a base and then with an acid.
45. A process as claimed in Claim 44, in which the co_mpound capable gf
introducing the chloroacetyl group is a chloroacetyl halide or chloroacetic
30 anhydride. ] . 30
46. A process for preparing a compound of general formula I, (as claimed in
Claim 1), wherein R represents the group —CH,S—R’ or a compound of general
formula I, (as claimed in Claim 18), wherein R represents the group —CH,S—R’



34. A process as clainmed in Caim33, in which the salification is carried
out in a solvent conprising one or nore of water, diethyl ether, nethanol,
et hanol _and 15 acet one

15 35. A process for preparing a conpound_ as clained in Caim1, being a
conpound of general fornula IA" (as.defined in Oaim28) or a salt t her eof
i nfwhiich either a salt of an appropriate co formula [err]
(asMefined in daim23) wherein [err] reprgmmllmuﬁmﬁ” fTDV&b| e by -acid
hydolysis is treated vvlth an 20 t o* ob*‘taltn cerrpaun
f or mul-8 -
l," wherei narideA m]pre’serpf Asmtdsﬁmdgfowm t)emmh&hlpeocbgs ahynhrmg@mv'y3| S is

subj ect ed t omgr @gremlfgraula: t o gi ve the corresponding salt of a conpound of
general formula IA 3 _AR rocess as claimed in Gaim35, in which the acid
used to hydrol yse th substituent [err] is formc acid,
trifluoroacetic aci acetic acid. 25 37. A process as clained
in Caim35, in WhIsCh "1e bstituent [err] is renoved by catal ytic

hydr ogenat i on. . \Q__pgoces as claimed in any of Clains 35 to 37, in which
t he conpound of gen ra Ng_[err] gs prepared by a process as cl ai ned
inany of Clains 23 to 2

N A process for preparing a
conmpound .of general for a'A", (as!defilned in 30 Caim28, in which an
appropriate syn isoner of

\ gﬁ ol ._r% _rd is treated with
t hi ourea, and when A does epreserft a Y

omalso treated with

an acid hydrolysis or hydrogenol ysis aggiﬂ as app, opr| ?te to give the 35

desired product of general formul a IA"

35 40. A process: as cl ai ne i.n which the conmpound of general
Pl el

formula VI i* 'Tfl‘élp"é’fhe‘limdﬁfmf’ M&pri at e conpound of general
formulga Il (as defined in Caim23g-wWHh a suitable syn gwomer of sthe

general formula:. NHCOCH2CI [err] 40 or a functional derivative
t her eof to obtain an acid, syn isomer, of general formula I, orl wherexrnfq represents the
. group —CHZS—R' and A represents a hydrogen atom, which is op! lonallygéiﬁzi
1,581, 184 o give a corresponding salt. A process as

cI ai med i n C adttAdfrocessas\wehaingd it Glain &6 ot which thé rebdrion iscapied oatdin @f gener al
formulifle 11 “aisfageiqne] W*‘Se"éa’?‘ﬂeed’aéﬂrt‘et{?hﬂ’é‘?f“tahe°fcO‘fﬁtﬁfﬁhb‘nélcﬂ'éﬂ| nedl® n any of

O aims 24 t 8 245 08 ok ddfas'chilidd iR P1oth 46 HECIHATRON VRA e B formul ae 11
. and 111. 42 gexArapﬁ?ggﬁsvaarcaa&ﬁmadeabfhg@aag'mprm %\h Zne% f41 in which

the startin HE(as dcﬁnﬂdatreﬂaml 23 with khalespo @mwm andooptiosadly 11 wherei it R

oduct, d
eprodini Py 8 R @ LR W‘Sf"t;gﬁ'ﬁﬁ 45t oot gorni e
exchange reasgchsua it VR ek referedtl 1 anyC ésANoCl thiol of the
formula R - SH &. Aacs:mbmmd Iofagmfal fomulaA mmsareamd:baantmr!tessrasany of C afns

23to§_ |ﬁ'°tﬁgd a’t'lh ug!ﬁ% Iy ) neral. farmla || |sv\ﬁ?epared

by redbt | no MBI §3é%r?'§2§3%hémnaxiﬂs£§&f§ g (ferein al
represents arbrade tbwmagm Clait 18, i adodidtio Githad fuigable Wi t h t hi our ea
a) in an aqtnlw emcle at anbient te rat ure, usin substantially

st oi chjsomet laggut pas ‘%"F‘gg‘f ? t‘}Flétheg?“"E) usj.ng a
conbi rttyatl on %53 YR aﬁ%&nkbﬁﬁ%a"g?’t & in O 3ﬁ§é‘lﬂheﬁctl%th aisbase to

gi ve a syn |psmcmﬂc cofmptides ond r more pharmaceutlcally-acceptable compounds as
claimed in any of Claims 2, 4 and 6.
54. A pharmaceutical composition as claimed in Clanm 51, in which the active
30 principle comprises a compound as claimed in any of Clalms 9, 14 or I5. 30
55. A pharmaceutical composition as claimed in Claim 51, in which the active
principle comprises the compound claimed in Claim 12.
56. A pharmaceutical composition as claimed in Claim 51, in which the active
principle comprises the compound claimed in Claim 20. .
35 57. A pharmaceutical composition as claimed in Claim 51, in which the active 35
'?{ingple golrzlprises one or more compounds as claimed in any of Claims 7, 8, 10,
, 13 an
58. A compound of the general formula:




general formula: [err] [err] which is thereafter treated wth a conpound

capabl e of introducing a group renovable by acid hydrolysis or by
hydr egenelysi-s—t-o6—give—a—syR—i-soper—of the 20 general formila

20 [err] [err] which is in turn treated first with a base and then with an

acid, to give the syn isoner of general fornmula | S as
claimedin any of O ains 40to42inwh|chthec H I! mfforrmla
[err] s prepared by reacting a conpound capabl e g he 25

chl or oaset yp7 group with an appropri atelsmnlsusorrer of gener al formula% (as

defined in ar m an reati ng and
then with an acid. 45. A procesNHEG{HyCRI med in C al m 44, in which the
conmpound capabl e of |ntrodu0|ng the Ioroacetyl group is a chl oroacetyl

hal i de\gr, chl oroacetic 30

30 46. process for prepari n a orrp und of general formula [err] (as
claimed in daim1l), wherein re oup [err] or a conmpound of
general formula [err] (as clained i Clal erein R represents the
group [err] 26 1,581, 184 :
26 and A represents A" (as defined | Im1 nRV\,hl ch process an
appropriate svn isoner of general for tﬁ [erf(l]zﬂ[e”] is treated with a
conmpound of the general for\mJIa 5 3

R -SH

i soned, of genergal @ T%’fﬂaﬂgg f‘ﬁ?ﬂ”f”%é’"&?‘?ﬁ‘ 'R&ﬁ%ﬁszg%%&"dtlﬂe group -
[err] gand A represen ydrogen atom which is optionally salified to

gi ve é correspondi ng salt 47. A pForcthe dpplicagts,ai ned in C aim 46, in which
the reaction is carried out in aqibx?Ekgqu’fA Q-acetone, wat er - di oxane,

wat er -t et rahydr of uran or water - et a@%%‘.lgp&ggeﬁ'i m xture. 48. A process as
claimed in Gaim46 or Caim47, irCodhestér, Ehex.conpound of general fornula

|V is prepared by re(aﬁftl n% e%n agrouat ey@?éﬂ?%ﬂg{g?egubsaﬁﬁ"8{)“’@561: :; (15;3

defined in C ai rpage L

subjecting the p ouc dH-0¢eno S 198

15 49. A pr ocess a &‘,ﬁ"ﬁ{ﬁ'@ﬁ”iﬁ gt °:&L‘$.ﬁ'éﬂ"ﬂflbafantl ally as
described herein with reference tah-qhngmeowebwmmanpl es | to 18. 50. A
conpound of general fornula | whenever prepared by a process as cl ai ned in
any of Clainms 23 to 49. 20 51. A pharnmaceutical conposition

cont agni ng, as active principle, one or nore 20

phar maceutical | y-accept abl e conpounds of general formula [err] as clained
in C1a|ml or general formula [err] as clainmed in Claim18, in association

o

with a suitable pharmaceutical vehicle. 52. A pharmaceutical conposition as

claimed in daimb51, in which the active

. - 8
y._J

-,



25 principle conprises one or nore conpounds of general fornula [erf
25 53. A pharnmaceutical conposition as clained in Caimb51, in which the
active principle conprises one or nore pharnmaceutically-acceptabl e
conpounds as clainmed in any of Clains 2, 4 and 6. 54. A pharnaceuti cal
conposition as claimed in daimb51, in which the active 30 principle
conprises a conpound as clainmed in any of dainms 9, 14 or 15. 30 55. A
phar maceuti cal conposition as clained in aim51, in which the active
principle conprises the conmpound clained in Caim12. 56. A pharnaceuti cal
conposition as clainmed in Caim51, in which the active principle conprises
the conmpound clained in Cdaim20. 35 57. A pharnaceuti cal
conposition as clainmed in Claim51, in which the active 35 principle
conprises one or nore conpounds as clainmed in any of Clains 7, 8, 10, 11,
13 and 14. 58. A conpound of the general fornula: C L
* 27 [err] [err] 59. A process for preparing a conpound as clained in Claim
58, as defined in any of Clainms 40 to 42, 44 and 45. For the Applicants,
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