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wherein R represents a hydrogen atom or a group removable by acid hydrolysis or
15 by hydrogenolysis, R’ represents a hydrogen atom, a group removable by acid 15
hydrolysis or by hydrogenolysis or a saturated or unsaturated hydrocarbyl radical
having from 1 to 4 carbon atoms, A represents a hydrogen atom, an alkali metal
atom, an equivalent of an alkaline-earth metal atom, an equlvalent of a magnesium
atom or a substituted ammonium group with the provisos that when R’ represents a
20 group removable by acid hydrolysis or by hydrogenolysis R represents the same or 20
: a different group removable by acid hydrolysis or by hydrogenolysis, and that when
R’ represents a hydrogen atom R also represents a hydrogen atom, the compounds
being in the form of the syn isomer.
The expression ““a group removable by acid hydrolysis or by hydrogenolysis™ is




present). Exanpl es of such groups which R and R can represent include the
t- 5 but oxycar bonyl, trityl, benzyl, benzyl hydryl, trichloroethyl,
carbobenzyL9xyT——5—L9LnyL——LL+chLoLQeLh9xyea#beny#—and—Q—%e%+ahyéﬁepyranyl
groups. A preferred group of conpounds of general formula | are those

ein the groups renovabl e by acid hydrolysis or by hydrogenolysis are
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a
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represents a hyd odi um om or a F},et hyl anmoni um 5 group.
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preferred conpounds of general formul a I ?Ae t hoge . 10 conpounds
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(wherem R, represents a group removable by acid hydrolysis or by hydrogenolysis,
R,’ represents a group removable by acid hydrolysis or by hydrogenolysis or a
saturated or unsaturated hydrocarbyl radical having from 1 to 4 carbon atoms and



20 the sodiumsalt of 3 - acetoxynethyl - 7 - [2 - (2 - amino - 4 -
thiazolyl) - 2 - 20 nethoxy - imno - acetam do] - ceph - 3 - em- 4 -

car boxylic_acidin the—formofmi-t-s—syn | SoFEF—aS—obtatned—by—the—process
described in Exanple 7; the crystalline sodiumsalt of 3 - acetoxynethyl -

7 - 12 - (&~ amno - 4 - thiazolyl) 2 - nethoxy - imno - acetamdol -
ceph - 3 - em- 4 - carboxylic 25 acidin the formof its syn isoner; @
25 3 - acetopxynmethyl .- 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 - ethoxy -
imno - adetamidp] - ceph - 3 - 'em- 4 - canshgeeylic acid in the formof itg
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2,4-dinit rophen cansya isothe eanu&emk théfeof foriyt with @Ik migek, ialkalivieteartlo ynetdie

act i on of isobutyl chmesnesiom enomanic aginssicl ohexyl carbodiimi de on the aC| d I I
is particularly preferrelis laidblhtvu thabﬂheaomlz@md of genvra) dorimgilad qaelew%'go i

by Che act1 on o1 ot her skyio g AR T ATy o her
di cycl oal kyl car #8di i mi de¥ an 5183 Be en errp’l oyl ng a halide of the
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base. Preferred bases includefal kali netal carbonates, and organic 20
bases such as N-nethyl-norp pyridine and trial kyl am nes - for
U I\éarting material of general formula Il is

40

exanple, 20 triethylam ne.
conveni ently prepared by tre g an appropriate syn isomer of the general

formula: « C —C—NH
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wherein R, R’ and A are as defined hereinbefore. All references to compounds of
general formula I should be construed as extending to both these forms, unless
otherwise specified.

45 This mventlon also provides a process for preparing the products of general 45
formula I,’ wherein A represents a hydrogen atom, in which process 7 - amino -
cephalosporamc acid of the formula:



5 (wherein [err] and [err] are as defined hereinbefore and al k represents
an aIkyI radical havi ng fron11 to 4 carbon atonms) first with a base and

The conpounds of general fornula 1] above~have been descrlbed and cl ai ned
in our copending Application for Letters Patent No. 79-15561 (Serjal No.
1,M80, 623) of even date herewith. The base, which is used to saponify the

ﬁr duct of formula I'll is preferably sodi um hydroxi de, but other bases such
‘Rot assi um or barium hydroxi qgggen al so 10, be used. o
10 *fhre—acrd—whith TS Uused to Tsoratethe—acrtof-—for-mta—++—+s—preferabl y

acids such as acetic acid or formec

of general fornula Il are in tuyrn
cting the am no groups, and where
OHo OI6CHRe correspondi ng syn isoners
of the general fornula: wherein | and allky are as defined hereinbefore.
The conpounds of general fornula above hBve been described and cl ai med
20 i n iDreacted pithdh Apréfiiakd soid iyh somer ofl@hér@lr forntad ANt No. 79- 15561 (Seri al
No. 1,580,623) 20 of even date herewith. The appropriate conpound of
general formula IV is treatedVMi<MR)a conpound capable of introducing a
group renovabl e by acid hydr sis or by hydrogenolysis to formthe

dilute hydrochloric adglN ut o
acid can al so be used. The
conveniently prepared by 1
appropriate the oxinme gr

correspondi ng product of geg ePaA,fornuIa 1. 25 Naturally the
process enpl oys a conpoundycapalpl e of introducing the 25 appropriate
group [err] (and [err] when in ound IV is hydrogen) into the

conmpound 111 and the conpound no conveniently enpl oyed will depend. upon

the nature of the group. However, jsuch protecting groups and their
tntroduction into nolecules are | | known to those skilled in the art. By
way of illustration, the 30 tri Nyl -grougll i)s preferably introduced using

trityl chloride, nost preferably us pln 30 the presence of triethylam ne,
or another tertiary am ne base such as?another trial kyl ani ne,

N- met hy| pehepdivOR | 4hd RQTar@ds deflhddeherefdbbfore) 61 fandtionkd derpjaadz!tkerédf | nt r oduci ng

gr cups r tmehtzibthe deyiredcdomppundrof|ggneral fermulaylahy dr ogenol ysi s whi ch stay be used

i ncl ude t-butyl Iobofornate 35 (conveniently prepared in situ) or
t-butyl azidofo 7tr|chloroethyl or benzyl 35 chloroformate, the m xed
fornyl -acetic ;W&%ﬁglde (prepared in-situ), benzyl or dibenzyl halides and
particul arly 8 he orides, phthalic anhydride or N carbethoxyphthalim de.
Certain of th ounds of general formula Ill, nanely those wherein [err]
represents a s unsat ur at ed hydrocarbyl radi cal” having froml to
4 6
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6 carbon atons, nay | epa/gg pro ss in which an appropriate syn
i soner of the generav fornula er in a k is as defined hereinbefore) is
treated with an equrvé\ent of bl e of introducing a
y h

group renovabl e by acid ﬁbrol srs or I@srs 5 to obtain the
correspondi ng syn isonmer of general foioQy rein [err] and alk are as
defi ned herei nbefore) which is then treated mnt a rocarbylatlng agent

to obtain the desired syn i soner of the general formula
wherein R, and R’ are as defined hereinbefore.
Advantageously, the 7 - amino - cephalosporanic acid is treated with a
functional derivative of the acid of formula II, an anhydride or the acid chloride of
10 the acid being preferred. Other acid halides and indeed ocher acid derivatives such 10
as the acid azide, the activated acid amide, or an activated acid ester formed, for N
example, with N-hydroxysuccinimide, para-nitrophenol or 2,4-dinitrophenol can
also be used. The anhydride formed in situ by the action of isobutyl chloroformate
or dlcyclohexylcarbodumlde on the acid Il is particularly preferred, although other
15 anhydrides formed in situ by the action of other alkyl chloroformates, a 15 .
dialkylcarbodiimide or other dicycloalkylcarbodiimides can also be used.
When employmg a halide of the acid of general formula II or an anhydride
formed in situ using isobutyl chloroformate, the reaction is preferably carried out in
the presence of a base. Preferred bases include alkali metal carbonates, and organic
20 bases such as N-methyl-morpholine, pyridine and trialkylamines — for example, 20
triethylamine.
The starting material of general formula II is conveniently prepared by
treating an appropriate syn isomer of the general formula:




10

10 (wherein [err] and alk are as defined hereinbefore,

sat urat e

atons. The conpound capabl e of introducing a group renovable by acid
hydrol ysi s \«a¢ by hydrogenolysis is chosen to introduce the desired

protecting group, as 15 = explained above, and again is preferably trityl
chloride. The formati-on of the 15 product V using trityl chloride is

pr ef er abl y*t:érrised out in the presence of ashpde such as triethylamne.
Q her bases su ' ' , . - ' ey
can al so be used: Other conpounds capalyHe—d1 i ntroduci ng groups renpvabl e
by acid hydrolysis 20 or hydrogen is, such as t-butyl chloroformate
or azidoformate, trichloroethyl or 820 drienzyl chloroformate, the m xed

formyl acetic anhydride (prepared in\situ
(preferably the chlorides), phthalic
can al so be used. The hydrocarbyl ati ng agen
step of preparing the 25 products of f

, benzyl or dibenzyl halides

mula || (HIk s preferably an

al kyl halide such as an al kyl iodide or an S al kyl sul phat e. 7
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t he preparation of cbmiedrds] tof carboreatadns)fiest with abgdse and| thevhéthan acidtafemm thsent a

¢onmpounds of general

and R'b represents a

@O, Btk car bet hoxy- pht hal i ni de
which is used in the final

hydrogen atom i.n whAesHed produss of “-&%"g%ﬁi“a conpound of § ener al
a1 et SRR TR R Wb o

of general fornula | afeveh datehetedity.Sed I n an acidic nme
to obtain the desired pF ,,“tbfchﬁh@ewspmifyﬂhﬂrmdm offloemwdd HI [sepreferably as
defined her ei nbgf oref,‘;di dhy roxide, by ather

agents which may be us

arri ed. out eferred aéent is the

I'um or hydrogenol ysed

ped sych @ RAtdseipm of bariumrhydroxide sanalsay 1 e "

: _ Sethd diid wileh is bSed' (0"isblbe e iatid of FdrinbtQf RHr&trably Aiied O
acetic acid. These abydischiain akid, Wurpthey sudidsisichoashyéticididl dr Gorficdacid ¢analu ®OUS
sol uti on. Wen hydr o8¥ Ieysi

S is C r.ef h
. . . d ) ; .
O AR DA 1 N st LR o,
as anhydrous trifl uot@aoRtspbndif Hin Bbmers of g HORUAE forafullk C OF acetic acid is
|

groups. Preferably the

used to renove t-butoxycarbonyl or trit
zinc/acettc acid systemis used to r,ﬂ‘éﬁe trichl oroethyl groups, while

catal ytic hydrogenation is preferably
and car bobenzyl oxy groups. 20 S TmNinvention further provides an.
alternative process for preparing 0c rrpoun_g;? ofpgeneral formula I'b, in
whi ch an appropriate syn isoner of g

chl oroacetyl group or a saturated or,_ unsat

having from| to 4 carbon atons) is treate

: (wherein R'ais a

desired conpound of general formula | b. Thi s\[_ea tion with thiourea is
preferably carried out in a neutral or acidic @dium and it has been found

that the reaction may be perforned in
Masaki in Jacs, 90, A‘@ﬁ'ﬂ:‘e
30 The conpoundsp of GEsR kedendi

35

fats forRéteérOPa¢ 6t N8 ol 19567 ESeRRINAL,
of even date herewith.

The appropriate compound of general formula IV is treated with a compound
capable of introducing a group .removable by acid hydrolysis or by hydrogenolysis
to form the corresponding product of general formula II1.

Naturally the process employs a compound capable of introducing the
appropriate group R, (and R,’ when R’ in compound 1V is hydrogen) into the
compound I1I and the compound most conveniently employed will depend upon
the nature of the group. However, such protecting groups and their introduction
into molecules are well known to those skilled in the art, By way of illustration, the

trityl group is preferably introduced using trityl chloride, most preferably used in

the presence of triethylamine, or another tertiary amine base such as another
trialkylamine, N-methylmorpholine or pyridine.

Other compounds capable of introducing groups removable by acid hydrolysis
or by hydrogenolysis which may be used include t-butyl chiloroformate
(conveniently prepared in situ) or t-butyl azidoformate, trichloroethyl or benzyl
chloroformate, the mixed formyl-acetic anhydride (prepared in siru), benzyl or
dibenzyl halides and particularly the chlorides, phthalic anhydride or N-
carbethoxyphthalimide.

Certain of the compounds of general formula ITI, namely those wherein R,’
represents a saturated or unsaturated hydrocarbyl radical having from 1 to 4

sed to renove benzyl, benzyl hydryl

rated hydnacarbyl 25 radi cal

.wWith thiourea to obtain the 25

simlar, manner to that described by

§§i§;}£§; ' ?ngm&%%gﬂzigv%rbg tde;;chbed and%. ega)u nds '20

25

30

35
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8 reacting 7-am no-cephal osporanic acid with an appropriate acid syn isoner
of the generat—formita—(wherein-Ra is-as defined hereinbefore) or a_
functional derivative thereof, to form5 t he desired compound of
eral formula VI. 5 This reactiog wth

1 no- cephal osporanic acid is preferably carried out under the sane

itions as those described above in relation to the reaction of 7-amino-
cephgl osporanic acid with the aqlsgo&f gener aI formula I'l. The corrpeunds of
general 10T oot TTey Tt e pt-epai-e ed wy o gt 10
appropri aF‘E‘ ban atoms; ovae be rEparébygameeslin #iicnan appropriate syn isomer of
10 (vvhere calfopnula k are as defined herei nbefore) first with a base, and

then with an acid, to obtain desired conpound of general formula Ia.
The base which is used to sa onlfy the product of formula Illb is
preferably 15 sodi um h e but ot her bases such as potassium or

~used. The acid which is used to i solate
the acid of general formnul @5erllabl y, dilute hydrochloric acid,
but acetic acid or formc acid c al so be used. The conpounds of general
formula I'l1b are conveniently prepyared by reacting 20 a conpound

capabl e of introducing the chlor etyI{IU’/)oup-vvith a syn isomer of the 20
general formula: (wherein [err] an | k are as defined hereinbefore) so as
to formthe desired N- chloroacetyl compound of general fornula Illb. 25
The conpoierenanab hdefihed! is preferably

25 chl orog:eltlc of i latlbqudmngeﬂrao%g@g%j Ny aééa%ﬁ%%g%%ﬁ{ Xﬁa}&&%{ﬂdtyl ghloride. In
the case (RHDtain thseofrespendingsyp §°@9Fr?flxeel=r@d9rnuﬂath a chl or oacetyl hal i de, work
is preferably carried out in the presence of a basic agent such as those
descri bed 9 .. NHR 1, 580, 621

9 above for use in the convelsi on of the conmpound . of general formula IV to
conpounds of general fofmga. TN The syn i somer conpounds of general
formula 1V, which include the c rrpounda general formulae 1Vb and |V",
may conveni ently be. prepared— t| ng thiourea with an .
appropriate conpound of the gener fornul a. 5 (wherein X represents a
chlorine atomand [err] representslia hydroggn atom a group renpvabl e by
acid hydrolysis or by hydrogenol ydNs or a saturated or unsaturated -

hydr ocar byl radi cal havi ng from | to tar bon atom; Or X represents a 10

brom ne R i SR SSERI }% F L&l OW radi cal havi ng
from 1 3‘3 o naa.;;tf Eht 3 BYEhd e Ted iy GBRer bIhe eﬁa, ? § ®d in that a) the
reaction is carried out in an aqueous sol vent; or the reaction is

carried out at anbient tenperggg,e in the presence of a substantially
stoi chionetric amount of thiogurea and with a reaction time of froml to 3
hours; or c) the reaction § /i ed out observing both 15 of

condltl ons a) and b).
It S been established tha
formula | fornmed by the process
configuration of the products of rrrul alV, since.their configuration can
be mai ntai ned during the steps of he synt hesi s from conpounds of general
formula IV to the desired 20 ﬁﬂs This al so applies, of course, to
t he products obtained fromthe 20 conpound€lBaJ)formul ae Vb and | V",

since t h?&ﬁerelﬁ‘kt $ild 08, rxrpgsucﬂp r?edq}eremfballore, andtl{“b re;geesgl?tls 9 satJrgtIe l alVv. '

unsaturated hydrocarbyl radical having from | to 4 carbon atoms.
The compound capable of introducing a group removable by acid hydrolysis
or by hydrogenolysis is chosen to introduce the desired protecting group, as
15 explained above, and again is preferably trityl chloride. The formation of the 15
product V using trityl chloride is preferably carried out in the presence of a base
such as triethylamine. Other bases such as other trialkylamines, N-methyl-
morpholine or pyridine can also be used.
Other compounds capable of introducing groups removable by acid hydrolysis
20 or hydrogenolysis, such as -butyl chloroformate or azidoformate, tnchloroethyl or 20
dibenzyl chloroformate, the mixed formyl acetic anhydride (prepared in situ),
benzyl or dibenzyl halides (preferably the chlorides), phthahe anhydride or N-
carbethoxy-phthalimide can also be used.
The hydrocarbylating agent which is used in the final step of preparing the
25 products of formula Illa is preferably an alkyl halide such as an alkyl iodide or an 25
alkyl sulphate.

bari um hydroxi de can al so 15

15

syn é&;fl guration of the products of
&k nvention is gover nedlOy t he



The configuration of the products of fornula IV depends upon a certain

nunber of parameters concerned with their preparation, and thus under the

25- co i i . :

25 Thus, the conmpounds of general formula IV prepared in Exanples 3, 8, 10,

12 and 21 all have syn configuration. The conpounds of general formula VII' :
wherein X represents a bromne atomand [err] represents a hydrogen atom (i:;
may be obtained by treatnent of the products 30 of formul a:
30\Mtf1£1¥ﬂon1nqt|ng agent. The bronlnatlngsﬁgﬁmt is preferably bromne 4
itself. The co '

whi ch 35 are not kn

e T
- oxi m noacet yl acet at§ g 3
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a chlorine atom and [ecsne]al méulei;.ewhsezammu ntserilym'abdnen —athatds, ayonmpdupd | s 5

or by hydrogenol ysis ‘%Jrgeg b‘gd@}‘ g‘f t"@RS‘N%@f hyéras%mlyml 8si ng
functional derivati veg hEsSreEL oSSt F&ﬁr&aﬁ% it The conpounds of
general formula VII' whereinyp,represents a chlorine atomand 40 [err]
represents a saturated or un a?urat ed hydrocarbyl radical having froml to
4 carbon atons may be obtai)%by reacting ethyl- [err] - chloro - a -

oxi m noacetyl acetate wi thSan apNropriate al kyl halide or sul phate.
Naturally, to obtain the sir#d substituent alkyl in the conmpound of-
general 45 formula VII' epcl gt e—spppQi ficatign and
re-esterification.or trans-ester§fi caiti on 45 e Uded. The conpounds of
general fornulae la and | b, whicN ar@ free acigis, },may sallfled and the
salification may be carried out adgcording to € U C To formthe
netal salts the free acid |s prefer yreachd W|tham ﬂ&se such as
1, 580, 621 10 soB0pbh or tassium

hydr oxi de or sodi um bi carbonate, or vvlth a salt of a s tituted or
unsubstituted aliphatic carboxylic acid, such as diet h&lb cetic acid,

et hyl - hexanoi ¢ aci d ORvheldR' I, U adekiNed Reedhbefor@Ci d. The preferred sal ts of
these acills are fge SOleﬂhﬁiﬂlJl@dnﬁysns is effected préfepred hgehts tich may de sk iinclule 10
produced by the acti oformfc acid; aiffugi oagﬁlpsmé?m gmlc acid. Tigseagsidsspr ba ewplpyeddn
acid. The starting mafdwgreps ‘E :F |,

free aci d of general gﬁ( Fh t’qgo%"o l;’girﬁaegrae%so @gfe%g@tﬁggt%glﬁrqg%@%gtc tgl;; ree
acid can equal l yige usedPrefEk-’ﬁNyS@HtﬁtlﬂﬂrofyﬁE mdt mnhsmycboqs triflonoakceticracid aaci d 15

or with an al cohol ar equep ©or acetic an@s&us atpony! or trityl groups.

10 The sol vates wi th gl “ér;% 2 WS ?:&%i‘l ?ﬁg%fﬁg LR
may be produced, f correspon ing solvate for rred
with formc aci dzw t h a ’ﬁixxtmveatw)f fulhk;r abmmﬂ@l amnalteymativy pracpiss far r%"& 20
being fol | owed by coné&emrauadsiessensral formuladby ipiwhich af gppropridte syn isprpro neral
salification is prefef¥BP¥.carried out in one or nore solvents such as 15
wat er, ethyl ether, methanol, 3@@ cacetone. The salts are obtained in
anor phous or in crystalline f ependent upon the reaction conditions
enpl oyed in their preparatio&. cry&tal line salts are preferably
prepared by reacting the frge ackpds of general formulae la and |b,
or their solvates (for exa orrred W th 20 formc acid or with
ethanol), with one of the salts substygut ed or %nsubstitut ed aliphatic

carboxylic acid, nmentioned herei nbe ore, and wi th sodi um
L

| N
.\op{.{ 0” 7 NcH,0CCH3
= C 02H 0
(V1)

(wherein R"a is a chloroacetyl group or a saturated or unsaturated hydrocarbyl
25 radical having from 1 to 4 carbon atoms) is treated with thiourea to obtain the 25
desired compound of general formula Ib.
This reaction with thiourea is preferably carried out in a neutral or acidic
medium, and it has been found that the reaction may be performed in a similar
manner to that described by Masaki in Jacs, 90, 4508, (1968) in relation to different
30 compounds. 30
The compounds of peneral formula VI may conveniently be prepared by



acetate. In the preparation of a sodiumsalt, the reaction is conveniently
carri ed out in 25 an- appropri ate organi c sol vent V\/m chis capabl e of

Sui tabl e soI vent It is, mor eover, poss| ble to transf or m anor phous salts
o their crystalline form To effect that transformation in {he_case of
@amrphous sodiumsalt, which can be in the formof a hydrate with, for
Stance, 0.5, 1 or 1.5 mol ecul e(s) of water, 30 t he anorphous salt is
di sgol ved in an appr opri ate orlg_,,.g@ preferably an , 0 al eghol of
| ow=fre -6 SOF e S *50R o+ has
net hanolfeact’a -qsplyémmrmuzw with %quvrlé)‘agﬁfi smtiwmer efithrer di rectly or
i ndi r ect¥%)°B °f &addi ti on of one or nore other organic solvents such as
et hanol, isopropanol, n-butapptc Ghe and ethers. 35 I f either
the starting material or ty?b‘sol vent(s) or both these materials contain 35
any water, the crystalling”s may be obtained in the formof a hydrate.

For exanple, the crystalliyne diumsalt of 3 - acetoxynethyl - 7 - [2 - (2
- amno - 4 - thiazolyl) - ne mno - acetam dol - ceph - 3 - em-
4 - carboxylic acid, syn isoner]f may be isolated as a hydrate contai ning

0.5, 1 or 1.5 m)lecule(s) of 40 wat er .

40 This invention provides a furt\h(gr (procesgfa9r preparing the conpounds of
general formula [err] in which a's Raof general formula I." is either
treated with an acid to obtain the correspondi ng conpound of general

{where " hgr a t f,
BEEE et Uit S
f or mul auhmukmrc bl o£ a% é—?a;g\m °L,_uor oacetic acid or
acetl c a@P'@PlQmwarbeauéwh tﬂf%}hﬁeofagﬁgdsl fogu{l!;is)lg enp etiged i,n anhydrous form or
que § S, Frtufpie rapares Rptreghioy &n process i s

b#ﬁm fi;gefg ri "byﬁﬁ'lt C&Y y‘:tr .

pre era ca ogenati on. ThE syn i soner
conpounds of general for rrulm-n_aa‘acp@rd:l cularly those of 50. gener al
formula [err] possess intergsting antibiotic activity, on the one hand
agai nst Gram positive bagte such as staphyl ococci and streptococcl, and

especially the penicilli
agai nst Gram negative bac

-resi tant st aphyl ococci, and on the other hand
egﬁ(em ally the coliform bacteri a,

Kl ebsi el l a, Sal nonella and Proyéus. These properties may-nake

t he pharmaceuti cal | y-accept abl conpounfllbi 55 general fornula Ib'

and their pharnmaceutical ly- accé/p{\abl salts useful -as nedi canents in the

t r eat ment of [ nf ections caused by ©&}sitive micro-or gani sms, and especially

in the t cal |nf I ans such ft?u hyI ococcal

sept1 cadiae et Ak Rl el i Rmprel i oo S e Y o,

pyoder mat i t1rhs JbaeCGnhich is GRAto ﬁapomfysu@ﬂudm oN@rfdls Hh nsafﬂfthﬁlﬂy(, phl egnons,

er y§i pel sadlumetudltoeldpbutmlter basessuchoas pptassiugQoribafieny bmez&l@tc‘ap hly¢ ococisal

I nfecti ‘fsTeh f) Q %%Rﬁ% |sglateqnéjacpd£i gpx{l?gl rrﬁn‘l’lg ls, g@@%%lya-rhe

phar mac egifut hIBRE m{m,)él s nedi canents in
t he treat nehe cahpanads df genietal fosmala Hﬂ::larammmlgdrepmemmtmag in 11

1, 80, 628 compound capable of introducing the chloroacetyl group withp syrrisamer pi3he cawded by
Pr ot eus, *BYAKPEBY el | 2 and by Salmonella and in other conplaints caused by
Gram negative bacteria. Howgygr, before any of the conpounds of this

invention are used in nedidirfe, they are preferably forned into
pharmaceutical conpositi ) association with 5 sui tabl e :
phar maceuti cal vehicles. 5 The
ternms "pharnaceutical” W@@Jﬁgml | y-accept abl e" are used
(1vb)
7

_(wherem R,” and alk are as defined hereinbefore) so as to form the desired N-
chloroacetyl compound of general formula II1b.
25 The compound capable of introducing the chloroacetyl group is preferably 25
chloroacetic anhydride or a halide such as monochloroacetyl chloride.
In the case where the reaction is carried out with a chloroacetyl halide, work is
preferably carried out in the presence of a basic agent such as those described



herein to exclude any possibility that the vehicle or the active material,
as appropriate, conS|dered in rel atlon to the route by Wmch the

conposi t
bei ng harnful rather 10 than benef|C| aI. The choi ce of a swtabl e rmde

of presentawbon,. together with an 10 appropriate vehicle, is believed to @

be within the conpetence of those accustomed to the preparation of
pharmaceutical fornulations. Accordingly, in yet anot’her aspect this
i nvention P¥ovi ges pharmaceutical conpositisggacontaining as active 9

material one o “—dCT & TCO um

general formula [errtogﬁlrfbuﬂﬁgg@ﬂ%q jf}; Pﬂ"a tgﬁlc?'aﬁ‘fﬁégofﬁ“%ﬂdﬁ%@’e&?ﬁ%al
vehicle. Preferred actimg &n?ﬂbﬁnddsé’f kdhefal For@faliD DB Which Snchide ihboSe

of syn configurati onporwped.slqilséqpral iarmelac d¥te andolyd, may tdweerficntly bovpregared dnpl es.
Particul arly pr2f er r Eatingdhineree ith @a perrepfistessompgynd ofithe pangrabfog®plEai ni ng, ass

20 active principle, at |east eun ral formula [err]
wherein A represents 20 a hydroge?lgrﬁ@od u élatI(.)ﬂs(aazgecific preferred

pharmaceutical conpositions are those cont ng, as active material, one
of :- the syn isoner of 3 - ‘acetoxynet hyl -07 N [2 - (2 - am no - 4 -
thiazolyl) - 2 - 25 met hoxy - imno - acegam dol ﬁ - - em- 4 -
carboxylic acid (this product 25 is describe@fRn Exa eJ 4, 6 20 and 22
herei nafter); the sodi umsalt of the syn |sorrer of 3 - acetox met hyl - 7 -
[2 - (2 - amino - 4 (whe JERIEgents :?m°£§ Z mgsentssao % HE"d%?P +2ceph

- 3 - em- 4 - car bomgﬁxéxt%%; o@%ﬁl#&d& e'iéifr ﬁ;nﬁ m Fﬁrﬁgg
hereinafter); aod 3Obromine atom dnd@®R, Gepredents b hydzogen alohror abdikyl fad vxﬁyﬂﬂom $ONEr 10
of 3 - acetoxynet hy| to4 carbon Bfpms) W@Gﬁ (ochestsh lanhaﬂrty‘teﬂseﬂ in tltam)alzvlegtl nlscgl’tﬂed

met hoxy - imino - acfy g‘t’t@‘ stam ally 13‘.; tﬁ“é"ﬁ%ﬁt‘t@éﬁﬂ‘t eﬁ with 2
optionally in the fofdgi tﬁhe on mgb

i somer of 3 - déet oxyﬂmhylbns-a)indb 2 - - am no - 4 - thi azoI - 3515
ethoxy - inmino - ace t bee“ t@wncanﬁs"@a? nre p! Fts

35 phar maceut i cal | y @fﬂﬁ,gﬁ’ &s Ve

met al s, TTBQHGSI um anele@nams syfthes lsSW’m Ic&ﬁﬁiﬁhd neraﬁt‘cﬁﬁxﬂ)i}metb )ﬂ: desu- d- [2

- - - - 1 ! of -pregugty] ohtained 20
_ ((ngh _am3n? emm 4t Eg()dm m:fq;: s%l;g? ezgﬁc}\‘/: C;mcee ?h%;letlgtt,:cr compound;l all fgl%;[t%:n do]
phar macelt i cal | y- accEPad SonigirhtionVitihe e Bhoih ofTRical Ivaldalds 3o dceHain

net al s, 40 magnes numbeamﬂ nmmms caneerntd with \theit prepEratian] afd thwomtiextheret hyl

- 7 - 12 - (2 -25am ngondmgnad nedy dcstgd.s isomer igyor

i m no) acet am do] - cg,ppz hus h:ve 2‘32%%, B ﬂ:v %f&’?aé‘m;h&"ﬂ“fp}sgxy)m 12

phar maceuti cal | y- accept ntaso rmtammhabiax r@présthis A Brodiliid dlom

metal s, 45 ma_gnegmum mpcbsqm whygrogen atom may be obtained by treatment of the products

45 The conposi t¥ons of formul& i nventi on may be adninistered by buccal, rectal3
or parenteral routes, or by |ocal routa-ljbyc-t-qp-l-w &@Rgplication to the skin
or nmucous nenbranes, and thus the pharnac gehi cle is preferably:- a)
the ingestible excipient of a tablet, coat d abI et, sublingual tablet or
pill, 50 the ingestible container of a c@psule or cachet, the

i ngestible pulverulent solid 50 carrier of al_}oovm:”or gr anuI es, or the
ingestible liquid mediumof a syrup, 'solutio suspension or elixir; b) the
solid or |iquid nedi with@fbrémip@sigaagedtot i on, sal ve, 0| nt ment, cream geI or

unguent ; 55 c) The Brp@matl!g teleP g{l‘@lﬂr lgtg uti o sus‘ﬁ:écrﬂm on
medi um  of 35 5§r rI)l: ro oy % J Bffom&m 1&?)'140 tem)des_ﬁ
of presentation~and Yy, @fnl U e 1b1 'Woll I6ONE. 9YNTihe cbinfidingds 6f0 be
enpl oyed, they do notgexrm éermalai V1V vﬂnehauXtrenrmentpeshiobnd atbmagd R,’ represents a
s group removable by acid hydrolysis or by hydrogenolysis may be obtained by
: standard protecting reactions using functional derivatives of the removable groups.
40 The compounds of general formula VII’ wherein X represents a chlorine atom and 40
R,’ represents a saturated or unsaturated hydrocarbyl radical havmg fromltod4
carbon atoms may be obtained by reacting ethyl - K - chloro - a -
oximinoacetylacetate with an appropriate alkyl halide or sulphate.
Naturally, to obtain the desired substituent alkyl in the compound of general
45 formula VII' appropriate saponification and re-esterification or trans-esterification 45
may be used.
The compounds of general formulae Ia and Ib, which are free acids, may be
salified, and the salification may be carried out accordmg to the usual methods. To
form the metal salts the free acid is preferably reacted with a mineral base such as



The conpositions may thus be in the formof a solid or liquid and the
preferred 60 phar maceutical forms currently used in human nmedicine in
- i are—as—plainor sugar-coated conpressed
tablets, gelatin capsules, granules, suppositories, injectable
preparations, ointnents, creans or gels. The vehicle is typically_one or
e of the excipients conventionally enployed in these pharmaceuti cal
f@p sitions such as talc, gumarabic, |actose, starch magnesi um 65
Rte. cocoa butter and aqueggmr non- aqueous l'i quid vehi cI es k#cl udi ng
f al t9y=——65 3 —-5306-2L
12 substamxbsn@i‘ metassieh  hydroyid @tabdhemdmaybqnatepar afithi 1 sdlenf wat i ves and
gl ycol s. lh }9 §P9£‘('i %'I‘Pt?f’aiﬂl ‘F‘§cfa\'h%3{1 é‘do?‘}éh ay digthylecetivrgid.ng, di sper si ng
or errulslfy S AGE s °raﬁ'f7°o eservatives. The dose of active
mat ersi al nﬁﬁir%ﬁété‘amﬂi 1 el é;&@‘%fﬁfﬁ"ﬁ of MRoR R IneS | treated.
t he persoap;ﬁew}ﬁ&rm he rout adm ni stration an e produc? under 5
consi der at i OfFhe kdmm/emenaltforrmypbﬁaratidhrof@eam Ray feahyBedady @50 g and 4 g per
day for aamemlswmtallenr B!yorm solvatecnfttiee dppromeigte fiiee hcid ban dUtht described in
Exanpl e 4 S¢S mhasaivaesiaps. r‘”“hb‘fatefré‘f'%é‘é'ﬂ‘“b“mw{;}hé‘hﬂcqh rethgien three times

dail'y, for ag{l s f h(mp gl rou (E ceffain of the
o e e A b ol AL SRS ) G ot o 200510

gener al f%g%mltaamagdepettgéMhGMMadsthﬁneammb olldwedItyt her aspect this
i nvgation selutionof t hese, usef ul internedi ates per se. The syn

|sorrgrs oﬁ”a{eﬁieéi%%ca 1°E1efh§ﬁ(fﬁ@b%no od out in \pAe PRMATY WYEPts Silr s ent S a hydr ogen
atom or a grmhqasaltem)m sihel ib ymmhdxsby of tilihfofth depbndentpohMAr 0genol ysi s and

[err] repreas epnditi map at(mp renovabl e by aci d hydr ol ysi s or
ity M‘ffﬁ

by deroggg gf‘ﬂ ﬁﬂvﬂ-ﬁ rad#ocal havi ng

from! tofdk Qi with emnol)\ﬂwhmo cHalsab of ex&gﬁiﬁxteﬁ n{imﬂi ,anot epresent a
hydr ogen ahnhnﬁwvhﬁhom aaid rmentindesl l&rajﬂuatqﬁe raadpvelrhisly Rijth a6digmhydr ol ysi s or by

20 hy & esc d and ¢l ai ned per se in our Application
for shett eals,apﬁ.gp# amim as‘% ﬂkﬁiﬂf E cn‘:mme [d8y ingi vigled out of
this Appl wmt IMmhzalB[hs 8 REEpdd ofcd/ Sita grew th ose corrpoun s of*

gener al QS"’EI‘n ae:g,lhlese tffaeﬁfd'rmmdmhougmkemab tlfeo'rqtl%stadli‘mﬁl may be
S SO
prepar ed ﬁ ﬂ%&?iﬁ%sﬁﬁg@ r 5mole m(ﬁsaa gw er, 1110S€ compounds

of genera{hefa% kR lifa ic sSicnt Sombetably a0 253hydrogen
atom nay #leoho wembl las whig htc(mn%:hm&omdrtbessqamdlamsn@mwn s of general

formula | w tallizati ght rgt Yaﬁ mwﬁ)'renovabl e by

aci d hydr gﬂ,yéfos j}{‘t‘% ﬁ'gféﬁ'}ﬁg‘e BIOSREPS ‘fl\‘f ﬁb yoperagel hy dr ogenol ysi s,

as appropr i alf eithes theatarting nialridl ériiRe BRShH(sF6k Bbﬂfﬁﬂ@dd%té?lfals%‘fﬁﬁﬁ al fgrmula I'lb.
anyTwater erystaldnecsalt tnipy igdd ih gherfdrm: of a hydrate. For

30 (Whereﬁ’ﬁ*f"rﬁllzlf,s%ﬁJ W%:thffd-. aé{ %flﬁgoéﬂmﬁ Erﬁbé? gﬁ%m@lﬁ? new. These

corrpoundsacﬂ Isynli olﬂ@dpﬁ'sra draidlcBMbiRinD be prepared in
t he4drannewatéescr i bed here| nbefore in rel ation to those corrpounda). 35

I n anot her a t’eﬂt" ?s’ tf'il Faseds dersprepasing drepenmpgundsfof general fornul a
VI 35 asgﬁﬁﬁ g‘ &1«}3 I@'é?ﬁ‘;&é&‘?‘@? t heir

ed
pr epar atlml-ogaﬁaya,s btl eargys e. ekaal UEtS 9f formul a |, the
conpdunds ofT elnldrta¢d tbdwydmlyap tire sdttav:fefobeuim 14 umefetably famiesi. ant i43i oti c

acti vi ty 3 0‘;;'1 i fqetie arig ap e usedyd hews ac'ds cemhpl ai nt s.
40 The fo é.m)’s 2Tt T B! bl iereernoy R Sirsch By vy of
i1l ust rat¢amytnc'Hyero es show preferred aspect s of e preparation of

conpBunds of'“;l.e Psﬁ @n‘éqﬂmumwf wkrerg) fonpuitagh anshpartidularke|thase@f ant i 50i soner s.
The For m% ama possess interesting antibiotic activity, on the one hand against
ve bactena such as staphylococci and streptococcl. and especially the
penicillin-resistant staphylococci, and on the other hand against Gram-negative -
bacteria, and especially the coliform bacteria, Klebsiella, Salmonella and Proteus.
55 These properties may make the pharmaceutically-acceptable compounds of 55
general formula 1, and their pharmaceutlcally-acceptable salts useful as
medicaments in the treatment of infections caused by sensitive micro-organisms,
and especially in the treatment of staphylococcal infections such as staphylococcal
septicaemia, malignant facial or skin staphylococcal infections, pyodermatitis,
60 septic or suppurating sores, anthrax, phlegmons, erysipelas, acute primitive or post- 60
influenza staphylococcal mfectlons. bronchopneumonia, and pulmonary
suppurations.
The pharmaceutlcally acceptable compounds may also be useful as
medicaments in the treatment of colibacillosis and associated infections, in



show certain preferred aspects of pharmaceutical conpositions of the

I nventi on. 13 1, 580, 621

13 Exanple—1-3 - acetoxypethyl . 7 . [2 . (2 . tritylamno - A4 - thiazalyl)
- 2 - tritylhydroxyimno - acetamdol - ceph - 3 - em- 4 - carboxylic
Acid, Anti \soner 5 Stage A Ethyl 2 - (2 - amno - 4 - thiazolyl) - 2

- hydroxyimno - acetate 5 2 g of ethyl [err] - chloro - a -

oxi m noacetyl acetate are placed in 5 [err] of ethanol-and 0.76 g of
thi ourea awd't he whole is agitated, at. ' _tt?rrperature for S|xteen
hours in all, the aVEW:T 2 s
5 [err] of et her, vacmfmtlbnd mls@dgy ﬂ’rmsedbwl&krbmﬂ!alalut hnﬁdmoetlhezndt incothesi t h
ether, and 10 1. 55‘”@?{%‘9 an €c e p uaﬁs ﬁflh tio used in medici

10 The 1.55 g of hydr qrdlan or ffalnfe @Lt@ arﬁh& s'di'.p% it ‘}‘ﬂsf) fation

[err] of water, then rsmtubreadhamademxealprbhnae dition of sodium 5
acetate. The free am $orm | ’PB@!@a@H ical’ ’TPRS‘ %H@TI@CF@%'H *F@G:Pbieheqﬁe “S*‘—d

vacuum filtered, wash :r;&zg& 9 '{tﬁgﬁha‘ ) ‘il?f@m aﬁﬁ% ol =gomer

are obtained, M Pt.=[eit beadmlmst dwemmp elaafm theldoRipSsitadach
from several experi ndhrnsbepefisial The l:ﬁmeaobﬂ aesutt modrmfmtsmaat@m, togoakerwmhpanvm t h 10
wat er and washed with 28 "ﬁ%"ate‘é‘Q \!f sompsigpesPl thopeacgptmeed; o

to the 1on 0 harmaceat rmul
vacuum filtered and was ViR tyef anottie ﬁlStheQﬁ&ﬁgﬁ%d&' pHaffhctWRal
spots in thin | ayer chbmmitmgsra gﬁnmzeaso ifé¢ Nederiah bnp Usri ioeed pla¢maceutically-

chromat ogr aphy oS si | i %nglceﬂ(%:f’ Vgsvﬂf t&?"‘é‘@lh@rm“lﬂ' He. pUFSéOOWIa%tW"@n% sgifablehe 15

syn 20 i somer are?® o fenihs qse inﬂatpi?sn?on%% ?no\é\d, of syn
et her, vacuumfiltereonf: raﬁ&ﬁ those 1bBﬂ]m0t owink ERAHRSI

obt ai ned St age B: Et h Phrticlarly xgraferred phatny#cannqabcommsmmts hriamgdewngltamngaS-

tr ityl Hydroxyi nthoac éf'a‘tgré’g;‘rmf adl\:%%a@%frr'°°%°‘5‘d§ﬁ$°ﬂfﬁ'cfﬂmﬁ'ﬁa WA“’@‘ reprcgentint j 20
i somer prepared in st agé, erred Ipharaceditical conﬁmlthQfag mcﬁe"QOrzalém# eisr]

of triethylamne theracuu& :ﬂaﬂd-mj oné@bfi+ 10 C a so ut i on of

.
a aY adkind m a¥a A Q aVa

trityl chloride in 30 elthﬁmfomhpbff 0!‘? '5!2 jng of %Obi&uﬂ - the
whol e is washed ##t el BE, gfm A 6t2g§ hf 5£f er;iﬁ‘f teeFd (PR N ng 425
[err] of hornal hydroc ?Qfelsﬁdlaxﬁls ¢ of IR SReRANCENRr -3t edmind -

dryness. The residue ids-thinkodyl) td '-mmmylﬁnmvﬁ-aoétamtdhbfqeplSM[emr]4 edartmaylivanol

are added, 30 t he agd hé“?" %‘éE‘d‘O th
met hanol ,~ and 1432 g qf ., a“ ,ﬁ FEel h°° "ésm y'ﬂx&n f’eﬁﬁ
Stage C. 2 - (2 - tritayd amuaﬂnc-acra opt an@z@ltnel f)mn ofZa hydtate 6rydohytd roaxtylam oz
Acetic Acid, Anti |somkr—10.5 g of ~ester obt |ne7d e B are |nto

suspensi on, cl osrr; to ry l}fx“,’l"m‘ %Eceﬁ l?it:)t]oxy Eaxl %}c ats 2 Ny
soda are added sPowl y ph bdutlcdllgiabodiiable . baks amaﬂdmetaﬁ atﬁb B il
cool ed and the salt | Inagpesiwmnand dntimssed. the salt is taken up with 60 crrB of

ot ored. g véérad°3%‘7%§€%sz§ﬁm%r§ N lkar"% ST .

obt ai ned. The di oxane maﬁnam&pema sf dodm t e not her sol uti on, of

met hyl ene 40 chl or dehe of)f - gestoaymethy] -7 d ibfanae‘et-ﬁct ql)ar2
added. A second yield! 5 get argl:cte ‘“‘gﬂgg tés °\]g;{h8‘§’ m&ﬁ“lam]lgf ‘:J:{ilsal I
%ﬁ« C

there are 8.5 g. 4\nal yﬁgﬁesmm and ul at ed: Ce 85 H 503N 45
6.17 S 4.7 Found: = . The Edﬁnrﬂasltloﬁs] of tiis m%nﬁo@maﬁbﬂacﬁmﬁi&ered by Biczglerectal & -
acet oxymethyl - 7 - zatengﬁémm -{ydmahtpute lzt;;ctﬁvlﬁ aa@ t5ptigm)to Ihezskm or fmicous
trityl hydroxyimno - 4t xcipient of b1et coate Sud{l\@dbﬂst oAEm'

| somer ! 50 the 1ngest1ble eontamer of a capsule or cachet, the mgesnble pulverulent solid 50
carrier of a powder or granules, or the ingestible hqurd medium of a syrup, solution,
suspension or elixir;

i : b) the solid or hquld medium of a paste, lotion, salve, ointment, cream, gel or
* unguent; _
55 _ ¢) a sterile injectable liquid solutmn or suspension medium; or 55
d) a base material of a suppository.
Whilst the modes of presentation and vehicles just listed represent those most
likely to be employed, they do not necessarily exhaust the possibilities.
The compositions may thus be in the form of a solid or liquid and the preferred
60 - pharmaceutical forms currently used in human medicine in which they may be 60
presented are as plam or sugar-coated compressed tablets, gelatin capsules,
granules, suppositories, injectable preparatlons, ointments, creams or gels The
vehicle is typically one or more of the excipients conventionally employed in these
pharmaceutical compositions such as talc, gum arabic, lactose, starch magnesium
65 stearate, cocoa.butter and aqueous or non-aqueous liquid vehicles including fatty 65



A suspension of 8.5 g of acid prepared in stage Cin 50 [err] of nethanol
Is agitated and 5 cnB of N nethyl norpholine are added. The whole is
agitatedfor-ten 50 mnutes at 30C 30 cnB of nethylene chloride are
added, the whole is 50 concentrated, 100 cnB of ether are added, the
whol e is disintegrated, vacuum filtered, washed with ether and dgied, and
affinrst yield of 7.2 g of salt is obtained. It is concentrated to dryness,
n up with ether and a second yield of the sane product is obtained. 55

~24, g of the norpholine salt V5, ar e put into suspension, under .-«
agrtat+o P e—tHrer e —Re oo p—60—ciB—of—tmt-hyl ocne chi kg i de. The
whol e i szl;h gncea efdarﬁrog q,ri‘cfmetarblmmm JpataffenderivativeraddoglydB. ahel 6 cni of a nol ar
: b ’
sol uti org) tﬁa%%ﬁ%é’aor%rﬁ'{@dpefsﬁ BLROTT ette hdifrersing (5| eouisifdngr e added. The
whol e i s 1 erfhe dbe @€ hetivd

lnrﬁgblqamﬁi steredwifl 04 ;écBId‘ﬂﬁQo'meQUﬁlgﬁim then POOl e.d to
[erB], amuitedOthe persen @ntarbddpthe abutd of Hdmihistationr éditOpredRhaddes por agi ¢ acid in

25 cnB dfongar eweve@litmvm fgeexample] between9.258 g and 4x peyldaymi ne i s added. The
whol e i 57 TiERlnabl opTBoiiail 0550 5 and 21 b i Creribed in Example 4 or ’
1, 580, 624lministration by intramuscular route. ' T4 afbiént e nperature, washed

wi tiIR 50 cnﬁledﬂin\/\ieft the itsrmetiaté cgmp@infepsell iof thd\ ngrelrationlobrthe aci @,

vacuum fj;’@‘c’g'f'%ﬂfvgfgg::ﬁ O%Lacbéﬁgg% ttew;t’rrlv;wpfi\?#rea apd frcangthent ed t o dryness.
It is tritume ﬁﬂsdnﬂ,r@ FRE penérat Fatlnd | L 61 €0 ARG wastietf wi th ether, and 4.5 g
of crude product are obtained. 5 The crude product is agitated for
one hour at +10C in 10 cnB ofNHeTRp ene 5 chloride. The insoluble matter
Is vacuumfiltered and rinsedgiwth nethylene chloride. 50 cnB8 of ether are
added to the filtrate, thi $71™agitated, the precipitate is vacuumfiltered
and washed with ether, and .29 g of BX&EC'{ ed product are obtained. 10
Further, a second yield of O. 1GOaHt ai ned, that is 3.146 g of expected
10 product. Exanple 2 3 - acetoxynethyl - 7 - [2 - (2 - amno - 4 -
thiazolyl) - 2 - hydroxyimno - Ncet anmilii®) - ceph - 3 - em- 4 - carboxylic
Acid, Anti I|somer 15 2.2N of, product obtained in Exanple | are
put into suspension in 18.4 cnB of 09’ 0% aqueous form c acid. The whol e

I s taken under .brisk agitation for fift%een mnutes to [err] It is cooled,
10 1§ er r | (whéreindR, eeprexerds aljdengen 4tbre ondgybup removwable by aecid hydtadyssdr wasised wit h

wat er angy "é%%?ﬂ%%?&"@ﬁ%%%%}?gﬁ%m pIerpeMd P;%Q% whol e is 20
Vacuumfﬂeyﬁ Brioh | 804 cotbord htofeh. Witk 1 Bon) RS Wb R el i tated, -
vacuum f hydtogére astomAthea IR} represend alréup refnbwable by id%hy siff oPby pr oduct is

ob®@i nechydpgenolysis) ar 'd%sét!, ngj clairgedoder Ge inARr dpplicaperofdnEettashi ch 20r ystal | i ses
out is offfst A&y ﬁgheg oMo Pty 523 divigied Quintt thiseAnpliggggr end s di ssol ved in
7.5 cnB Of Toftcddtipowdiall of gereraltBrnftla IS GO fall Withi®gabraCRfAy bl ack are added,
t he_whol 1@ mag be acepared fby lat roeesh, astdesribal heecitiefore.e 2% : riven off, the

d
red? due j 5 Tdessisemaeiinds efgenssal dormuladIb wherei Ryirepmesenttshmol , 2and 25 0. 450
oot b o e oo S At 0| el 1774 o1 1]

|
([err] - |indiolysk dr/ 49 hﬁli'dgknaﬁis_ to acid hydrolysis or hydrogenolysis, as
16g06 [ eravpropriate, so as to form the desired compound of gen&@l foGBa Iterr] 1520 [err] Exanple
3 P acet K rempgHnds ofthe gengral formula: ¢ it y| anino - 4 - thiazoly0) - 2 - 35
met hoxyi m no - acetam d’,ql—eH;-e@h-cﬁco 4 - carboxylic Acid _ 35

I
03

(wherpiq alk and R’ are as defined hereinbefore) are new. These compounds all :
fall within general formula VII' and may thus be prepared in the manner described -
hereinbefore in relation to those compounds.
35 In another aspect this invention provides the compounds of general formula VI 35
: as defined hereinbefore, together with processes for their preparation, also defined
hereinbefore.
Like the products of formula 1, the compounds of general formula VI have
been found to possess antibiotic activity and may be useful in treating the same
40 complaints. 40
.. The following Examples and Formulations are now given by way of
illustration. The Examples show preferred aspects of the preparation of compounds
of the invention and the preparations of related anti isomers. The Formulations
show certain preferred aspects of pharmaceutical compositions of the invention.



Stage A Ethyl 2 - (2 - amno - 4 - thiazolyl) - 2 - nethoxyimno - acetate
| g of ethyl V - chloro - a - rrethoxylmno - acetylacetate 3 cnB of

with 60 cnB of ether, the 40 hydr ochl ori de obtained crystallises out
the whole is agitat ed vacuumfiltered, 40 washed and dried, and 685 ng of
hydrochl oride are obtai ned. They are dissolved in 4 ¢nB of water at 50C,
pot assi umdacet ghe i s added until pH 6, and, *h@lam ne rel eased crystal i ses

whol e is agitated at anbi entterrperature for about tvvo hours It is d|IutedO
19

out. The. whol e=Fs—ctuouted—amd th,uunrl m Le € Teslaue belrng washed W L h

wat er and dried, and 270 d £ Okt Qb
¥y tﬁﬂgﬁf PEBIRIS ace. ot aipsity 4.

MPt.=[err]. The pr oduct ob inb NQcét¥hid6l0NEepP UL ¢ N 4 -

45 NWR (CDCI 3 60 MHZ) p.p.m y:c&cm (4 rbbmcr of the thiazole
ring). Stage B: SEth ag%A, vl 2 -« lg%n thjazgoy e a 4 aryglnge& az:etate 5
ot by i oo - acet mip i O G SRR TRl ous
st age are di ssol ved sa‘teeaﬁ&rsm 2the INPdro¢ hldﬂa'e yyktentasehd thieivthole isldimtedoWithts on i s
cooled to -10C, 2. cninf @he?wcuum-ﬁttmétr da‘mhwbl gthanokerdercther wigh othen and s

ool od 0 -35C106. 1 Ity 1% '°'$/ﬂfft"‘§.£ﬁg_:ﬂ?aﬁ o ¥ GAOARA SOUETschE1d BB of 0

mnutes, and the WhGiaer] éhe& ralided t& pH 6n besdRimAdcttar, Thefred |
taki ng two hours t hiantine ﬂvsnalhsesoutl ﬂ‘he yhvlasshédlledn thén veben-filterbd rwashediwith 5 N

hydrochloric agid arﬂ'jilt 206, d§ Ebé gy | 'é*rfe > tta;:v ral ﬁ_nrﬁ: ts ar
concentrated, taken édﬁec dt'ﬁ‘,’ :‘”S ﬁﬂ’mgﬁ éhﬂe

J\

net hanol , wat er and qtbofite Bfa@dedothe wholaddedmmt Qashsd Mﬂf \iratéthnd l 9g
crystal lise out, vamﬁnmdﬁqtlslvmsw sptm 2 ? ﬁi helle:%?Sd “Bf?;
expected produgg ‘{g“tﬁﬁf‘ ‘;l es
configuration. St agef,? -an 1&’ s&'ﬁzrrrl%e@,ogttgned |lglz *)’1 r )QH

met hoxyi m no - acetic ACI d . of ester obtained in stage B a

di ssol ved in 35 cnB H#eedi ﬁ );l 3%‘ ntt"ty ip® - o4 i sthiazplxh - 02r 1'(9‘@‘ in an
oi | bath and 9 cnB of %’ol\h ﬁll%glg %ﬁl g br{ftgfmhér\ﬁepa@g m sta&esA in 54 cm?® of

1, 580, 621 25 chloroform and 7.5 cm® of triethylaminé thefd i§lAddex; at £10€CT) aksblGtionodlsg i s 25
left for thi rty mi nmfwylathon“ intm cohofechlozaforma Aftesrstanding fog onli honr, ghelwhole is

crystal lises out. ‘?f‘x}%é “ta‘ﬂ% Aesq” Rf pormal '
ol isane. | Then v in VAo i tﬁ‘%ﬁ'&mqﬁwéﬁae, A
The not hev sol goi on ths w!hdl(‘:eﬂ;ﬁtaﬁd edcungfileraicand rvhshed otith mdthahol) amd 4.2 g of 30
obtai ned, that is 6.¢xperted pspdust are obtajged in fyvogyi¢lds.

5306gof salt ar ddn, ﬁ Qf . diRESN] 9€ ufihthyrd &@dﬁgﬁi{derr]

of 2 N hydrochlori cesa%Hl ?{ﬁﬁ(llko 'E@'“ ole is \/\g)}sﬂhed V\rn? ﬁ”? l d‘l:’el gdcand
concentrat ed t%édrynesgat;uot)b:fpbtm}bzremfstg E addpgtﬁﬁim‘mm*ﬁ.&h reﬂmﬁgg oduct
obt ai ned has t syrit e J’ ik 7{’ a are adde &@ﬂ%ﬂ%t

3.68 (N-OCH3) 6.6 (DI OhATLIa chioHob Booohis oF water bid 11 I of apbtiORid The avid is
acetoxymethyt - 7 - vaduum-jlered d:nﬂlvtagﬂe&ﬁiitﬁ@aterAndafiht vield byl of-acia is-obtained.

met hoxyi mino - aceta dwx vapagated fsom thenother soly Hgle
aci d obtained i¥ sta%'#’ ‘iﬁf ggtl] C&ﬁfaﬁaﬁg%%sﬁ@?%ﬂgg 5 40
chloride. 0.78 g of cyc ohexy - car 3| | mde I's added and the whole is
agitated for 15 one hour at an#nalysis: terrpeCaHuOé"anFﬁélzﬂl cly,cl ohexyl ur ea

formed i s vacuumfiltered, an@“!?@t"pt Itratg g%scgoﬁghl Ecg I and a

solution of 1.01 g of 7-am no- cep Iosporanl c-acidii 1§ cnB8 ‘'of net hyl ene

chl oride and 0.43 cnBstage Dr i3el hyetexginex@yli S 7 added .Thgytmabe 4 S thigolynt-o2 et ur 45
to anbi ent tenperature, I t{l@lhwt]rouﬁmmeetacqtatmdo]denhs- 320=m -stfbienylic A¢ids Antiol e

I's vacuumfiltered, the [ n J
hydr ochl ori ¢ aci d, d egs‘hng o|f§5 ethﬁﬁéqré’ eﬁtalred stg Qé?felﬂ ﬂgmetgéno:et: nd
taken up with 19 n minu this Oat a302C, ao Cen®® ofritn ylenatchrondadre? adddd, ake vhbler at ed 50

dd h le i s1 rated, ggcuum-
\S/gl:m In.?]? i |OI efggl uvn\jag ege%ﬁas 2 with etﬁfr alggnmndqg‘l%smm %";Ii‘% t!ls Ob?gl’led It
uu ated to dryness, taken up with ether and a second yield of the same

product is obtained.
55 4.24 g of the morpholine salt above are put into suspension, under agitation 55
and under inert gas, in 60 cm?® of methylene chioride.
The whole is agitated for five minutes, then cooled to —5°C and 6 cm?® of a
molar solution of isobutyl chloroformate in methylene chloride are added. The
whole is left under agitation at —5°C for fifteen minutes, then cooled to —20°C, and
60 a solution of 1.36 g of 7-amino-cephalosporanic acid in 25 cm?® of methylene " 60
chloride and 1.4 cm? of triethylamine is added. The whole is left for one hour at



concentrated to dryness. It is taken up with nethylene chloride, washed
with 10 25 [err] of water and 5 cnB of normal hydrochloric acid,

d , : , riod g di

1.747 g of crude product are obtained and purified by dissolving in ethyl
acetate followed by precipitating with ether. 1.255 g of pure product are
opt alned. The product obtained has the syn configuration. 30° The
e OPl) [err] - chloro - a - nmethoxyinmino - acetylacetate used at the start

_Exanpl e 3 was prepared as follows: 22.5 g of ethyl [err] -“ghloro -
a N s in 100 cnoR of nethylene dhloride. The

whol e is pinbiend témpegature cwashect Withrs0 dn®f sfewdierS @ntHidig 10 tmdi basonet hane 35
(cont ai n| d?Ihleﬂfg}‘%V“tl 't rsd Qq’@n@gﬁaﬂreﬂ with Jetdr midovhcgntumeler agi t at i on.

The whol e g juig Q‘Qﬂl cYacyum-filigredang washed with phes prd 45 cess

di azonet hane Thé ¢ sbfoay@ dkitit for bhd hdu® aOLRPE iid 10 s ofldil i8R Thegr emai nder
is concentqhbrléd Theeinsqhubld iatick iyyvaedunt-filkgedoands rihsed awithl inbthpteiieny| ene chl ori de.

11.93 g ofc % cHELRTE adde %Pﬁl‘ thls itgtedh fhie pPecipita is  anino - 4 -
t hi azol yl )obta,&' ?e% "d wa%] ng'tg °é‘t E?séc? i FPesErd prodyet AfFn) e 3 was al so

prep@red as thui'thcml\E second yield of 0.856 g is obtamed that is 3.146 g of expectéll St agg a: Et hyl
2 - acetyll’mduszt nmet hoxyimno - acetate 180 g of crude ethyl 2 - acetyl - 2

- hydroxyimno - acet ate are | NExapghlec2d i nto 900 cnB of pure acetone. 234 g

o O T MR R
hours at %W'Eﬁ& ogﬁpror?uc g&laxned n héaénpge ntoF %&Anelfotémsgﬁr ed¥nto 4 45
orl

litres of mimitexto 58%C.r acted with rrethy ene ch with.water and
dried, and, Fl‘es eqlede ) om® of Efatdtmm‘deédhofvhole ib&@c md'ﬂtesﬂpmshedd product are

obt ggned. GRS S G e e B F"v?unh“é Lyl acghate 17 9
€r.

. of productan@bﬁsaem @her] 4hdDI68TE ofbréduet i bt eldrreth ene 50
. chloride a’hﬂlmﬂo odyfct hc llimeutsho dahads 7Brge added. 1/10th of the

50 sol uti f7351?9!g '15‘?k écmhofzetj@ tope chl oride are
int rzgducearl n:};ﬁ &b 'ﬁ@a %& e A e i‘rﬁ?ﬁ% frof the bronine
. sol ution 0450 mofmamgdldomﬁ 000%g aUEecaﬁd @ute whol e i3 then Ieft
to rise t ‘*f ﬁ o conplete the reaction. ‘1S vvashed with iced water,
extracted t hyl ene 55 chl ori de and dried, and the solvent is
distilled off. 26&.g,of expected praduct, ﬁ‘fact 5 obt ai ned. Stage [err]:
Ethyl 2 - (2 - aprnho - 4 - thi azoly@ocm—é et hoxyi m no - acetate 80 g of
thisarea are introduced into 270 cm@6ei—'et hanol and 540 cnB of ygter. 268 g
of product obtai NHy stage [err]} émi'nt r oduced, under nitrogen over
hal f-an- 60 ur, into 270 cnB “@t'hanol . The whole is agitated for
one hour at about [err]. It 60Exampleodl ed to about 15C and potassi um acid
carhgnate is ihteestexymethyln e 1 (2 - trityiamino - 4 -thlazolyl) 2 -

1,589, 621 methoxylmmo acetami o - ceph - 3 -em 4 ﬂ@g efqﬂ‘ unti |l af_l 5 The
! St - amino - thlaz meth ¥
whol e is Vag et)lqy%ﬁ eﬁiomweashﬁﬂthm nd/\a &{1@&2 r bt abapltel33. 8 g of

expect ed pmanhlemdmoﬁbmawdddoura&m aced togtt mwteltnsantateldmtlcal to that

obt ai.ned @ambisnt, qx\atuEXf ot t4vog1ours Itis gluted T, the7 R R
a4b IzI:ydr tall is ag c red ko
am no - w g d68 g of dgﬁ tan yﬂ d in cep 3 - em-
4 - carboxy 3Q)f%teé a05(9t P pSragdfumt dr@tafdy id dildeld Iﬂllllﬁ d the E%aRp| S

agr t at ed feleasedeerystallises ot Ihe [vbolp is ¢qoled andagfumSUteredq thegesidueor ni c acid. 4

of wa g Water. @ng;of expseted progyct t“éPE'Gma‘i'td copcent r at ed
t o ér yness E %ﬁfﬁ% %tOduJOb alne%wgl&s ) co‘;]ﬁ et?){{bfm thlazolea'lnﬁ)'TB Of Set ha'n0|

vacuumfrgtta&rgdﬂﬁ)qq \/\5 htr: ano en wth ether, and 10

ylammo olyl) - 2 - methoxyimino - acetale
4.6 g of product prepared accordmg to the prevnous stage are dissolved at 30°C
in 92 cm® of methylene chloride. The solution is cooled to —10°C, 2.9 cm?® of
S0 triethylamine are added, the whole is cooled to —35°C, 6.1 g of trityl chloride are 50
added over fifteen minutes, and the whole i is left to return to ambient temperature,
in all taking two hours thirty minutes. It is washed with water, then with 0.5 N
hydrochloric acid and with sodium acetate in water. It is dried, concentrated, taken
up with ether, concentrated again, then dissolved in methanol water and ether are
55 added, the whole is left to crystallise out, vacuum-filtered, then washed with ether, 55
and 6. 15 g of expected product are obtamed M.Pt. —120°C the product obtained
has the syn configuration.

Stage C: 2 - (2 - tritylamino - 4 - thiazolyl) - 2 - methoxylmmo acetic Acid
7.01 g of ester obtained in stage B are dissolved in 35 cm?® of dioxane. The
60 solution is taken to 110°C in an oil bath and 9 cm3 of 2 N soda are added over five 60



0.428 g of pure product is obtained. Analysis: [err] Cal cul at ed: C%
42.19 H% 3.76 N% 15. 37 S% 14. 08 Found: 2. 3 H64.1 N%15.2 S%

13.8 15 The nr aduct ohtained has the_sun configurati on- NMR (nl\/Rﬁ

DVioY

60 MHZ) _ 15 p.p.m 2.03 (-C CH3), doubl et at 9.58 J=8 HZ (CONH) 6.76
(proton thigzole ring). Exanple 5 20 D ethylamne Salt of 3 -
acetoxynmethyl - 7 - 12 - (2 - tritylamno - 20 4 - thiazolyl) - 2 -

(et hoxyi mi no) - acetanmidol - ceph - 3 - em- 4 - carboxylic Acid The crud
3 - acetowyrethyl - 7 - 12 - (2 - tritylaminao - 4 - thiazolyl) - 2 -

(met hoxyi m no) -lacetamido] -:ceph - 23 . 1,580,621 ; 4 ;
as 25  indicated iminkesPencthe wholeB lehdorCthirgeminates atnrefiix hder {gRation. The
tritylamno - 4 - 2539@hmazéslw ll};ﬁ%'ﬁg\f%ﬁg’-% "lES".""ég hed, with o
formof the anhydri deSipia8 ! 2 : Paéﬁ?f’a 'ﬁﬁ%‘ﬁe g
of 7-am no-cephalsospo},,@{'rty,E(g,)“_a:gc ,flts ﬁutagl%t% sol u%°| on ?n %50&5#8 of @023
di oxane. 350 cnB of di et:hﬁlg_mshjear,e pladeahin33 cofrBf wéthylenstchlpriderandes. e’ gidded
sl ow y under agitati okydrop @rlv\qulnweagmea%%h ith-pterpdried an m%‘ﬁe d
the diethyl anine sal t Sjiessto obtan thefiee aGyd gipniiactvely, The faqug pRiped Rag e g
net hoxyi mi no - aoetic aCNMRVIDMSD, 60 MHKZ))ss.ml: 3168 NL-OCH,) 66 (pactaruofithe thiaesled.
ThhSGEaJGt |sfvvaﬁhed tvnge with 30 cnB of the above di oxane-ether m xture
an .6 g of the sal arg,gbtgj:@ m‘h@e Filgrabhe | ent r a:

: . 30  §ilbrage LftyGRRGeNE I igdiyhQ 2.
syrupy consistency an _a%‘ebOQﬁetl?oxéﬂﬁoa-e iafnido!f-rc;(lt% ety L UM
added. The whol e i s agi tHiecdty avid obtainedrin s@ge C is dibsolvediredD cr® ¢f &y gnetifylene

1

expect ed di et hyli&ni nechieride. %78 of Bicyglohexyl-carbediimidsds pdded and theshgle isagitpted for |,
CoR ot ot on, B e AR o el el 1
t hi gzol ?/! ) ,-A _2d- 48 met ¢ dgu:’gas_té%ﬂ' ag;laiﬁpﬁ?tmdﬂbthg;&ephride ahd0.9em® efftﬁethylamé;e
carboxyl1c Acl is added. olsfis Ipfit tochgturn to ieptdempenatgre gl of apetie acidiigded
(5 185"cn of 0% sy RO S oL e Y e
agitated for 20 m nut @%b ‘?gmogﬁgsox’ Ctngh%mtéﬂvﬁﬁﬁﬁ’ 3 éntlobdatiedted OlutiGrtlofisodium
vacuum filtered. 180 adid carbomatdareclddal Thecdield is. agidtetiheacwhmfiltered washed and

trated to d centrpted tp t ifrta it| h i ide, ith
Wih a mxture of %88éﬁ“ﬁwzz&ﬁ%ﬁﬁm@%%“%fﬁ%ﬁﬁﬁ:ﬁ%ﬁEZ:;%E

concentrated 45 - agaified by Wistobvirigd '

_ ethyllipetiite FdloweDbyoprecipifatingabier sthen 0. 258k ed
f_orh15 hmnut es at 1SCpfpurﬁ-4_ﬁwdu¢acamml}tiar;%%§r ed and, washed with water, then
with ether, and 15.6 g ofhel abfaye e .°;gl;‘&£ﬁgg r i

i dentical to that? obt g %ﬁggi}‘%‘%aﬁhu‘%@%&gﬁ i chtlb%seggg%%n

3 - acetoxynethyl - 7 - 325gof(cthyty athloro - Joximihdi- agetylacetate-is pl&@d fh 100 cm? of

fl
(et hoxyi. m no) - ace’tam?bglechl@f' - 3 - em; 4 - carhoxylic Acid 4 '
_ ' he whole is placed in an i and qreg}l‘ }gutlon o'% azom ha%% g
of pure 3 - acetoxynme{ylinng16 ,th'at(g o Uioa Sy ubdir Sgaliok. ke whole is
(met hoxyi m no) -™acet id @bntact ¥6ifive-migutes &d the éxcess Aazdinetlydne és destrayed bithianed
accordi ng to the procéakasanity ébalumihe The reprairdewis consenteatpdithen-putified by guting
distilled 17 on silica w%h methzylene g:hlorige. Ll.93 lglof e pﬁg pgmct are obtamed.d :
. : -(2 - -4 -thi -2 ing - acet sed in
17 vater, 8 g of ,sodi ya i YAAGDRATESA L RARER o CHPeRuIvEY oo et
addi ng about 20 cnB of ethanol. 80 [err] of ethanol and 4.5 g of active

charcoal are added t hé&tage g: Eth Qs - 2 {HEQP i t ' i
‘ mo f eloBe. W3 Q Dotassium carbonate are added at 10°C
. under nitrogen; 103 cm?® of dimethyl sulphate are then introduced. The whole is -
45 agitated for 3 hours at ambient temperature, ice is added, the whole is pouredinto4
litres of water, extracted with methylene chloride, washed with water and dried,
and the solvents are distilled off. 185 g of expected product are obtained.

Stage 9p: Ethyl 4 - bromo - 2 - methoxyimino - acetylacetate
197 g of product obtained as in stage a are placed in 1 litre of methylene
) 50 chloride and 200 mg of para-toluene sulphonic acid are added. 1/10th of the
s solution of 191 g of pure bromine in 200 cm?® of methylene chloride are introduced
at 20°C. When the reaction has started, the rest of the bromine solution is .
introduced over one hour at about 20°C. The whole is then left to rise to 25°C to
complete the reaction. It is washed with iced water, extracted with methylene
55 cll;logidczi and dried, and the solvent is distilled off. 268 g of expected product are
obtained. :

Stage y: Ethyl 2 = (2 - amino - 4 - thiazolyl) - 2 - methoxyimino - acetate
8(¥ g of thiourea are introduced into 270 cm? of ethanol and 540 cm? of water.
268 g of product obtained in stage B are introduced, under nitrogen over half-an-
60 hour, into 270 cm? of ethanol. The whole is agitated for one hour at about 20°C. It
is cooled to about 15°C and potassium acid carbonate is introduced in small
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5 under vacuum It is taken up with 100 cnB8 of ethanol and
concentrated to dryness, 5 and the residue is dissolved in 100 cnB of
methanol— 2 litres of acetone are added, and the whole is agitated

violently, vacuumfiltered, and rinsed with acetone, then with ether. After
ying under vacuum there are obtained 43.7 g of a white product which
hydrates in air to reach a final weight of 45.2 g. [err]20= +[err][err]
.8%in 10 wat er) .

0 fpalysis: Calculated: = Clydgeg Na% 4,81

A4 H% 3. 38 N%14 67 S% 13. 43
A 4 oeet—et ai ned has

FoorTo: e
h is pac al nd drie
S ﬁltg}g%d%’_gf&%y%le SR e o1 (o)

3 - acetoxymethyl (2 - trltylamno - 4 - thlazolyl) -2 - ((2 -
propeny! ) arﬁxqm le4 ce m- 4 - carboxylic Acid

Stage A H ﬁcf'f‘x‘?“et igmaoléme%l? ami ;‘m“gﬁéﬂbﬂ 3Ac'de§’°"y"("f’2' progenyl) -

oxyi m no) Oﬁgofth product pbt ﬁ?&f?ﬂ&a le 3 tated  for t
20 a) 9. %°Q 4 cn@lon ueoud Y ﬁl@@éidml %T“: ggla?&efdd%& égdntlll@ég&ayl acetate, 30 cnB
of acet oneacamd-ﬁaermamnmtr&ed dmkuemcmnldeﬁtdgmddae and 27.5 cnB of

2 1 sodg geot My lbg gm)whq withegthanply thep with sther.andl- a- hedl f at

anbi enta? r’rﬁlera{’t“ffrﬂero ® of thiourea are added to the reaction

m xture, then thAdalysis: mai O, M, 0N,825 at 60C for 15 mnutes and then for
45 minutes at &nalouletad: tenﬁéﬁr@tllrél%”ﬁe N285.3c 8% M08 s driven of f, nethyl ene
chloride i s addedoien w&kvet?;3 t Haw bot%é?%lm%lf%ﬁ)nate the whole is
agijg at ed, d

concent rﬁbgg%gt)ﬁ%;rﬁtégwﬁseme%}% resi ciJueﬂ]zl{{rIgI?lb a| ne‘gg{ [ challr}
chromat ogr aphed on silica, elytiowouyith ether, 2.7 g of product are

| sol ated and 30 taken up w tlh |sopropyl et her, and the crystals are
vacuumfiltered, rinsed and 30%ried. 783 ny of expect ed product are

obt ai neddouMePhe S=iseslHZ TONAY Qb GroePindsiednfas the syn configuration.

Stage B: Ethyl 2 - (2 - tritylamno - 4 - thrazolyl)- 2 - ((2- propenyl) -
oxyi m no) - acetate 35 Exathdlersy of product prepared in stage A; 0.92
cn0of di rretﬁwhé'mwtd’& 3?060’0@3"11 7of[2 hyit gmmehl oride a&0d 0.29 cnB
of triethylam n& 3oy :ﬂ'?;;" T o'I"éB fo -150C and 615 ng of
trityl chl omeq:eud@@e @gg%etmhe-,wg 1 §it 15’“10 .jenperature for an
hour - andmmtiofyifinol - aéetantido) |- dspkhy I’-Oﬁlhl-ﬂr-ldirb%ﬁyl aE Qﬂb aB of water are

adadéd, thélc Ilfe Ep(gmdecsafwladthe @n@dsaamj 06(2nc§-’n-t tritylenlinbo 4l ynesxs, 40 and
1.28 g off é‘:g; 5%@1 e R 3 hrcRakyCridp peepare £ has the syn 40
confi gurﬂiol Q:[btlo le leinb )6 didin peth thenf‘%c?nzp - 2- ((2 -
pr ogenyl qlethylmuyxe rmn ded slmdzst umdeA@guhtnbn 2"Bhegwhti lawtl fob e ned I n stage B,
cnB Bhutsh.caed ke )x-er and 3@eat ed at
1ooc i Jamﬁ e mm‘ B odi um sal
crystal | dafi@ge dbitdinedl IF&raVeaiEUbHEb th Jdaba yrupy Seiste datnauet her - di oxane

m xt ur e, andreekalfdities @f dicthyB@berrage eddegs Theuwttoleais egltamdlmtledcuuﬁhl s is taken up in
10 3¢n8 “‘lﬁit h&?ﬁgﬁﬁg ‘I?F'GF pﬂ@%ﬂ‘ﬂ“ﬁ‘“&ﬁ‘ﬂ otained.fhe praductebigined acidd, agitated
until obtainif EOPUTY on which is decanted, dried, concentrat ed to 50
dryness, taken up with ether &dnmaeuumflltered and 715 nmg of expected
pr oduct 35@°§P’9’mﬁwhr "ge 2 MPﬂmtﬂPeHr thlﬂﬂﬂ) ﬂodu@thommaphed has the syn

LT S ot %??%w?&m ﬂ%&é‘ﬁ@:ﬁ g o 3 em

4 - car btﬁXM' rmedlsvacu 1 cnPo@éi E%@&%%' n St age C, 5 cnB

of met hytlhew?olehlcomqenhalatahdd tyhess uﬁtfer nagluced mlzs lc:ngheesi,ﬂhcmdkesil I mde are m xed,
X T ethanol and 1t 1s trat

ri r}éed V\g%‘ljg hif IT ‘téll?e?l%fupﬂ\%ﬁ ”}ﬁoyﬁg o?mwzger, agitated for 15 rln|1rmct2:sl¢:1"tn lr?°22 45 -

vacuum-flltered and washed with water, then with ether, and 15.6 g of expected
product are obtained.
The product is identical to that obtained in Example 4.

Example 7
50 Sodium Salt of 3 - acetoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 50
- (methoxyimino) - acetamido} - ceph - 3 - em - 4 - carboxylic Acid
45.55 g of pure 3 - acetoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 -
(methoxyimino) - acetamido] - ceph - 3 - em - 4 - carboxylic acid obtained
according to the processes of Examples 4 or 6 are mixed with 100 cm? of distilled



and left under agitation for one hour at anbient tenperature, the
dlcyclohexylurea formed is vacuumfiltered, the f||trate i s cool ed and,

under i A - gt-on -in 2. 4
cnB of nethylene chlorlde and 0 14 18

1,580,621 N~ . 18 cnB of triethylam ne are '
added The whole is Ieft for an hour-and-a-half at anbient tenperature, 2 ‘Q\Z
cnB of | N hydrochloric acid and water are added, the whole is agitated,

decant ed, Wwasheg with water, dried and concgggsated, and 610 mg of crude yq
product are ob

Exanpl e 9 watserf so ium acid carbonate are a pgogres 'Eeé)f.g Wl - [2

- (2 - amno - 4 - nll aé)mﬁny EB ethandl and 4(53; of a@ive Bﬁﬁi@ﬂa} are adiey tmdﬁ(ﬂ)he-whole is
acetam do] - &ltateé fior-5 njinutes; diltbros,yrirised )t\}gh cthat arﬁil@n trgl[ed dniness

obt ai ned in Ex e gnd eﬁidn&'l‘?dn gRemiont of Q‘ﬁgﬁ' 1‘% l;f%‘?efg at S
[err] for, 15 m nutes,, ,ga te@lviofently, ¥ ﬁl hacetodeSthen

agitated, the triphewi etharAierd m;;s:ndm&auunm t ¢re efe® t,amredmhcbfum medwet , the
filtrate 10 is conc¥ ich &@Bﬂatfbmdrfyﬁé%h afinalrweight of A2 & &+ 135425 OB% it er |
di si nt egr at ed, 1IQacuul®fM tered and ri nsed, and 120 ng of expected acid are'o
obtained. MPt.[err] U tramlyii@l et Spectrum 15 In ethanol: max 236
nm [err] =375 [err] =18 OO@culated: 3 40.24 HY 3.38 N7, 14.675% 13. 43Na/48L15 infl ection

252 nm [err]=316 inflecti Jitusd5 fore 103 14 38gNYad i) S 15h N 88 1\ 10
et hanol - hydrochl oric a e p%cfﬁ&tud’b?ame%és as S»n @Sﬂr{gﬁJa{nln,m&ﬁMﬁz ﬁ%)%%om

i nflection 28019m E, f611 (COCH,) doublet at 9.53 J=8 HZ (NHCO) 6.75 (thlazole proton). 20 NMB
(DMSO 90 MHZ) p.p.m: 2.02 (OAc) 6.68 (thiazole proton The product '

t herefore, has the syn g:onfl urak&Z Ex @Pl ey % 7 - [2
trit 4 (

- (2 - tritylamno - 4pro eﬁm 3;1))) a rlg'e:rlrlnno -emF %Xﬂ H%I Ql}i

acetamidol - ceph - gtage EﬂEthyl (2carnbm<y @hlﬁeryd 2-(2 Eroﬁen@ue oﬁ\ynmﬁfohy I 2 -

(2 - amino - 420 thi azoly etate2 - ethoxyim no - acet ate % et hyl 20

[err] - chloro - a-ace et rh {04
acetone and 14.3 cnB,@lad d‘fgﬂ %&%E’%ﬁ%ﬁﬁfm %&?i @%ﬁﬁ%‘& &mbbi%fe

mnutes in an ice bath: b)arsdz :BEhnourBaﬂEaadeultcddaeaaﬁm m:dniet:ltlxevdns iSMaintaingd es,
t hen the whol e2fs 30at 60°CH q i dﬁ&tqsmndmye élgmutes at ambient temperature, the 25

ot 7o g ot outgentiathal i R SRt R o0 o

550C for 20 minutes antlC OéreBtrated o Hiyfdls, ¢ Qesidu@ Biré) @btained whidhels UP
with ethyl acetate, remgogrhplpdtoasdlpumwg b'dhather. r7es efddedilct arndsolated apfo| e

is agitated, dé@ant eg i%%;” tlgarw' gthes, mt‘ha?g’%gt £ ]é?‘d’ BEﬁ%ﬁj&ﬂr at e
b chro

to dryness. 17.4 g o ed has tﬁ@_ﬁ,}, ate ogra
silica, eluting with ether. 5 ex ect ed product is recovered, taken up
with isopropyl et herStaﬂa(ﬁjuﬁﬂlﬂlﬁle@edtﬂtﬂﬂhl%d 4ndhigzaldl: 2anl22. 18'056"@519

expect ed produck are obj %&M 129G scdfhoA RIRUHE br GRE Ay, 18 SvBs
configuration. agecB’ of ené chlor and0129$ oR Friektylamirk arer'h Mix
et hoxyi m no - acet at eooldd to —15°C amBﬁmﬁm obfnt rcmumdc ar; baddedh dilie iwholstis

t fe 5
cn of dry di et hyl - £ sﬁ‘fl;e‘”ﬁaf? ed, ihe w% ,s ﬁ'f—‘ eahle Stk tm'ﬁt?e‘ ncks )
cnB of triethylgm neagf 29 udenr;le Buck. &ﬁe pldatictd e SAl ed 40
to -15C and 3.98 ¢ oi:o:tmurwdm chl ori de are sIowa added. The whole is left

to stand for hal f-an-hour, _t t enper atu err]l, then he
whol e i s maintained P%Bfe th ?ﬁgﬁy mﬁ'gl'f‘{ hgngly tsla eﬂ{m’f e -

cnB 45 of I N hydrogpd Q&f'pﬁodﬁ&ldﬂtaﬁfee instige s, 6. 26160 Jf Bidxan @hd3 dnP oagmataed
decant ed, - washets 45are mixed and heated at 120°C. The whole is taken to reflux for one hour, the 45
sodium salt crystallises out and is vacuum-filtered, rinsed with an ether-dioxane
mixture, then dried and 805 mg of product are 1solated
This is taken up in 10 cm? of methylene chloride and 3 cm® of 1 N hydrochloric
: acid, agitated until obtaining a solution which is decanted, dried, concentrated to
50 dryness. taken up with ether and vacuum filtered, and 715 mg of expected product 50
are obtained. M.Pt.=170°C. The product obtained has the syn configuration,

ure IS -

- Stage D: 3 - acetoxymethyl - 7 - [2 - (2 - tritylamino - 4 - thiazolyl) - 2 - ((2 -
pArogenyI) - oxylmmo) - acetamido] - ceph - 3 - em - 4 - carboxylic
ci
55 470 mg of product prepared in stage C, 5 cm?® of methylene chloride and 130 55

mg of dicyclohexylcarbodiimide are mixed, Tinsed with a little methylene chloride

and left under agitation for one hour at amblent temperature, the dicyclohexylurea

formed is vacuum-filtered, the filtrate is cooled and, under inert gas, 136 mg of 7-
amino-cephalosporanic aeld in solution in 2.4 cm?® of methylene chloride and 0.14



with I N hydrochloric acid, then with water. It is extracted with nethyl ene
chloride, dried and concentrated to dryness and 7.89 g of crude reS|due

(2 - trltylamno - 4 - thlazolyl) - 2 - ethoxylmno - acetlc Acid 56——~
m xture of 7.89 g of product obtained in stage B, 40 cnB8 of di oxane and
5;5 50 [err] of 2 N soda is heated at 110C for one,hour. The m xture is

uumfiltered, rinsed with an et her-di oxane m xture, then with ether

Ong and dried. 6.25 g of sodi Roeayt are obt ai ned and taken | 4’60 cnB
of - - phases
are agi taF'eﬁoftl’mhMmcﬁre added, o ¢ is lefor an hopriahdch-hal i s decanted,
washed i Epp L AN 9@} T Qn., 2ot hanol
m Xt ure, odutt dbtain syRQBﬁﬁ ration. tritylamno -

4 - thiazol yI) - 2 - et hoxy| m né) - la(:getlc acid are isol at ed The pr oduct
obt aiSned s canf j,gur at Fxampe
1, 580, 621%& ace oxymé/tgyl an 2 (1’2 ammo 4 -tl%l'azolylllg S}(égérgﬂenyé) acet oxynet hyI )

oxyl ino) - acetamld -em -
7 - [2 B (2 The! §10tn); 6fHr0 ct 0 ametf 'ﬁZa ¥l 9 arid Perie b gisno) - acetam dol
- ceph - PrmicRBd-archeated @ ok 1 TmifGtes] 4 m48fv@t@arc dded Qxewhblél tylamno - 4 -

t hi afol yI Is agitaped, thetttipheyy lmrhmol-ls wiceuni-filtexed, dinged evith water.ithe f"sltr%e C @re placed

in 34 cnBSgon ‘I’é‘h WEFﬂsgj“ Jvac 8 0 'F%Wa‘ieé disintegratedy 5| o and 970 ny
of dicycl ‘ﬂ?u""ﬁ?g @ar bOdi " a‘r?elz‘él zgi pga‘% goid aeeo?tgm?l nsed 5 wth
met hyl ene chl ori de and agltat ed for one hour at anbient tenperature. The

di cycl oheidiﬁra-lee'aSHeS" e The filtrate is cooled to -200C and a
sol &2 on (co‘d‘l & ong %_@T 'O@qﬁoof 7- am no- cephal osporan|5c acid in
18 cnB of net hM fRIdBorC 195 Gind ;==1ng5]60@6 [err] of 10 triethylamne is
added i n onelngm. N/10 ethanol-hydrochlorlc acid mixture: 10 The whole is
al | qued to heatm?f 6?6 %en3 85% a-half, 1.8 cnB of acetic acid are
addéd, orlc h is aglitated,
decant ed ﬂgé Isyn &%ﬁ@tﬂﬁvﬁ%t@r@?lﬁof e%g&’gﬁllglrl de, dried and

concentra{)ed and 56 g of expected product are obtained. The product

obt ai ned 15 -has the syn copfifyit 231 on.
15 Exanple || ﬁacemﬁﬁ@hwnm-l‘w (2 - fritylajntho-- { 2thiazali)n@ - 4 - thiazolyl) - 2
- (&Phoxyj mi nethoxyimino) @hido] -c h 3 X m wrwxyllcm%ox lic A d The 4.56

g of prod§f€‘fe @ lﬁ% |- t. 50% 20 *
aqueous fafamgfﬁ : Faaa nﬁ, @ﬁe ldlih%%?%gglr% s‘ﬁ uted with water

(30 _ 20 carBire bathend ec®raf pHNasvylh amaﬂ&ndmyler 303nmuteulthmfthd WImleeisl The filtrate

r i
'r.snfgﬁciﬂzi ﬁﬁ?ﬁ g ,f"ﬁaﬁﬁ,ﬁ" gﬁa;ﬂ TS A second yi ol d

of 674 nUacelate;l6ySk doﬁ@suﬁdi@ Gﬁatd GreOftid ymnclemgitaaed ng the filtrate,
t hat__i s i decaitéd, g@acted with Sthyl acetate, drifﬂend‘qvmeothngt #gobn i s carried

.35 residue are 1solated and chromatograp B hsr
out : “g uct e nmade
into a paﬁ):tlpected pr duc dre gveredgtg;lze ﬁtlso‘?%ﬁ er, “gg-:}luqx fil?etréjc'gi cool ed,
agitated ﬁmdudnabthma:nhhahc syn\cammrmml tered, ri nsed “and dri ed, and 815 ng of

purified product are isolated. These 815 ng are taken up in 2 cnB8 of water
and 3 cnBStade Bac&hxbae- (2 andtyhiier - 4;I-|tlg£zblyy meaéth ;m1h<h€a¢dtkﬁ€)| uble matter is
30 40 vac is Heated to

60C and t,?i'?n ‘%5.%"5 éiﬂﬁ%zg;?iyé’h:??fé'ﬁ@f ‘lhif@r i('ﬁ}?“aﬁ en, the grains

formed arEhewholelisTeft fd stdn@ F? Half-hn-Réi2 dheeinpe rwatee{rms Jtemm et her, and 438 gy
of expecttédw lo i unpintzined goetbtea{aedia-galﬁladlg?t gmbient t¢raperat tu(ti3513 ﬁm; 4s '
ic Agi edyaan agitgte ed, washe
Cal il at e\%th 1 N‘%%o/groc légﬁ: acld/ﬁ dﬁjen@ Qlth F(%ler I:gls extra %%d methylene 35
chloride, drled and concentrated to dryness, and 7.89 g of crude residue are
obtained. The product obtained has the syn configuration. .

Stage C: 2 - (2 - tritylamino - 4 - thiazolyl) - 2 - ethoxyimino - acetic Acid

50 A mixture of 7.89 g of product obtained in stage B, 40 cm? of dioxane and 19.5 50
cm?® of 2 N soda is heated at 110°C for one hour. The mixture is vacuum-filtered,
rinsed with an ether-dioxane mixture, then with ether alone and dried. 6.25 g of
sodium salt are obtained and taken up in 60 cm?® of methylene chloride and 20 cm®
of 1 N hydrochloric acid, the two phases are agitated, 20 cm? of methanol are

55 added, the whole is decanted, washed with water, extracted with a methylene 55
chloride-methanol mixture, dried and concentrated, and 5.85 g of pure 2 - (2 -
tritylamino - 4 - thiazolyl) - 2 - ethoxyimino - acetic acid are isolated. The
product obtained has the syn configuration.



Found: C%44.5 HH4.4 Nw14.8 S% 13.3 The product has the syn
configuration NVMR (60 MHZ DMSO) p.p.m: 2.05 (QAc) 6.75 (proton of the

thiazol e ring) Exanple 12 40 3 . acetoxymethyl 7 - [2 . (2
tritylamno - 4 - thiazolyl) - 2 - (1 - 40 nethyl et hoxyi mi no) - acetamdo]

met hyl - et hoxy| mno) - acetate 39.8 g of ethyl 2 - acetyl - 2 -

hydroxyi mi no - acetate are placed in 200 cnB of pure-acetone. The whole is
cooled in.an’ice bath and 52 g of pot assi um gﬁ;ﬂonate 45 ar e added

t hen, over hal f ~&h-hour —25¢ -
agitated for 2 hours, Sﬁ{i)zOD(:rBB- atetaxgiethyland -500 @rrBtmflamieds hyd elﬂﬁaz!bbl)orl de

are added, the whole is 331 ’@H“m‘lie ptamigol e)t%é v

chloride, dried, vacu ar d?ns ggg @W ﬁtﬁ,lnlj l?hyl 1d t ﬁ'ﬁﬁg ted
product are i SOI at ed. c eilgﬁd $30 nigl dfMicy Eﬂmllm are ddbd ed aktth V olelsrmsed 5
et hoxyi m po) -- acetyl wl&mtheleﬁﬂchlorlde and atT tagedFor énegloof atmrcbuhnctenmbrtammé‘del n

t he previous stage ar dic “‘i°ﬁ‘ Itey d k

traces of para-tol uengzs §£° 4o @ﬁé’g éﬁjﬁgﬁigz g;f(ﬂq(gz EQigition

of 11.9 cnB of HWPom nendurylaﬁﬁ)necl .ﬁreﬁ ene c or| de 1s I ntroduced; over jg

one hour, at ambient ten'}Shﬁr‘dtqmeallquétwmt@fpsardaa\;ﬁ-mdeﬁhalﬂ b&emyefmenticiagid
é]a

added, the ol e | s JAEaE SR SRy LA s,rzdﬁnftza%wm 55
with iced water, drie mraQéaI’IE,ﬂl’E 363! ot @xpedtd ob tl obgililed ©
are 55 isolatedS St agas e sntdoyfiguzation.( 2 - am no - 4 - thiazol yI) -2 -15

met hyl - ethoxyimno) - acetate 14.9 g of are placed in 55 crrB of
et hanol and 105 cnB of 3wat@sxymethyl- B0 (2 - (2 Sﬂtiblbl an @fazdppe- 25 (&h&fyinﬂﬁcﬁdUCt
prepared in stage B in 55 cnB oécewntiduhelcephs- hdead 4 -GArboxylit AsfiD, 621

20 over 40 m nut es The Wiﬁusflaé}%ttcabminéd)m Examplarifl-age- tlaced irh23ums® ofit50%,

- ceph -~3~—_em- 4 - carboxylic Acid Stage A. Ethyl 2 - acetyl - 2 - (I O
e
2

19

):

m

ambi ent t enper at?l clid dniput

_ dwikkaler 2
o, (he e 1 oGE A g S Bl R mcmﬁ:&t&%ﬁfﬁm"z 15
g of crude product ar ewgiobigipateqsodn a&m Aggcamd Wil 6167 46ing biwdystllint progudd t h

ether, the fractjions sjodine bzfmceﬂ 1c§ dtr?}F.ddatoi ingglle?P eover ed, t hen
concentrated, tHe crystal %Pfﬁv M%fn"éde v S0 {e%gécm%m&er atedat . >
vacuum filtered and r7ovEder 5 mmGt ithtedq: a9 Werh-fikéred, 3 ie’aalﬂ d.
The product obtai ned Heesl, arhiéilé Of:mmﬁe mdtqtenxsoat heEl:%lE etaken updn 2

tritylanino - 4 o thi & er ando3 cm’ of a°°t° °ms ﬂf'io
Il g of product Bt ai m@fgétgﬁé?c °fwaterf: G&ﬁ tﬁflyl - %
10 formani de, 40 cnB Okeredirinyedewith ved rOthleﬁlentliledleﬁaRd fetxbe bdmm ite.

The ni xture is cool ed'sﬁlﬁtad13 2 g of trltyl chI oride are slowy added, the
whol e is agitated for two-aAdalgsishal f Ogld 3 cnB of normal hy drochl ori ¢
acid are added, 3fhe whol e q:%"l;‘gﬂdf at eoc"/g%%%rﬁggoswgﬁgtgz H Q) cnB of 35
wat er, extracted with 15 dhyI eng or Ve viéldmhfiltered and -
concentrated to dryness Thgprogiitt Raxthe 95 cofifiguration NMR (F00MHEDMS@) Rbmai 25d.

The product obtained K2AC)6YS (Rspipn r‘i'ﬁ Bigrole F‘B‘H Stage E: 2 - (2 -

tritylamno - 4 - thiazolyl) - 2 - - metf@¥hple 18t hoxyi mi no) - acetic Acid
A mxture of 27.46 g of pBocheetoxxrdmﬂadl ned [Dn(zt-axyelam;nol-w dmﬁolmlb dld)tane and 40
65 20  cnB of 2 !\' odae dlc?t 1d91moc rds- e ¢ csid
crystallises, the ni x f‘béﬂ f,ttﬁ,;"hilf é&%ar%ﬁé&%ﬂﬁo%&’@ 1:1
et her -di oxane m xturep |gaﬁ e bath@ad S, bﬂ#ﬂila@s‘ihﬁcﬁli(ﬁlate

obt ai ned. 15.9 disof tlaresaddgijﬂmm ant hal%amdmdr.slé cmj of] 24iqgdon %mgle gThsf whole is then 45

di met hyl - f-or mami de, emlsagwd%cﬁﬂwaﬁmwgma chm:ﬁ i ,Vae

filtered and concentrated, and 41.5 g of expected product are isolated.

Stage B: Ethyl 4 - bromo - 2 - (1 - methyl - ethoxyimino) - acetylacetate

50 The 41.5 g of product. obtamed in the previous stage are placed in 190 cm® of 50
methylene chloride with traces of para-toluene-sulphonic acid. The whole is
agitated and a solution of 11.9 cm? of bromine in 50 cm® of methylene chloride is
introduced, over one hour, at ambient temperature. the whole is agitated, iced
water is added the whole is decanted, extracted with methylene chloride, washed

55 wntlh lc(:ied water, dried and concentrated, and 55 g of expected derivative are 55
isolated. '

Stage C: Ethyl 2 - (2 - amino - 4 - thiazolyl) - 2 - (1 - methyl - ethoxyimino) -
acetate
14.9 g of thiourea are placed in 55 cm? of ethanol and 105 cm® of water and a
60 solution of the 55 g of product prepared in stage B in 55 cm?® of ethanol is added 60



cnB of 2 N hydrochloric acid are added, the nmethanol is driven off, the
remai nder is 25 diluted with water, vacuumfiltered, rinsed and dried,
the 9.8 g of viscous product 25 obtained are taken up in 220 cn88 of a

50: 50 net hyl ene chl ori de-net hanol mi xture, concentrated to dryness, taken
upWwth ether and disintegrated, and the crystals are vacuumfil tered;

ed and dried. 4.9 g of expected acid are obtained. MPt.[err] 30
alytical sanple is obtained by dissolving 300 ng of crude product in 2
of rret hyI ene chlori de al ; [err] of rret hanol , t he whole i ‘s di|luted
' ] a-sar e

vacuum fQVhlt é(P @!dnutm ngdvhnleth am:ttwrcarme/ocahd-o-mmddaomdt winblenuwat er, then dried

and 230 ‘P‘Qg? el o s srrhenets o wpter seadigihaytole 35

Anal ysi Ssolated and chromato hed on silica elutin w1th ether, the fractlons rich in 35
Cal Ul ot e Sheomatons reHl?/fh& Gohcenbiited, thelrydlo die takbDspHith  5C% 68. 6
H% 5.5 isoprgmylgetier, va }eneﬁler emd X5 i of expertad pradectagn confi gurati on.

St age Fobf:.amedayk"‘t?fﬁ P‘HW ha?‘ {y2°°“f'€2'at'°'l‘r| tylamno - 4 - thiazolyl) - 2

(1 - ethoxy| mn acetam d ceph - 3 - em-
4: car b%%yl De EthY'4§°'A8 dt;p ain; obn, ““&z‘g‘é) g of ¢ ilm ge ‘3‘&& ained in stage E
ar g pl aced \y iy g%‘ro’ﬂ?ﬁ& fedOh MRk aré PRORTh 38 cmibt 8¥ dikhang! utian, the
sol uti Orfoin&nﬁdl:OM&d:m’mfamtﬁﬁaebaldmdamdd $.266m ofotfnet!wlalylmleoﬁwyl carbodiimde in

16 cnB Mlxamh %h%ﬂjffll 2|8Ei§f FB;%: gﬂ_ﬁfeﬁ 0 é:%éi%”&ﬁ'gl%hexyl ur ea
crystal | % !t:m waum 45 filtered,
ripsed 1 S :amemfa dlgﬁmﬁlﬂlt&adanﬂrcbmntralmio &4, agd 2.7 gli cydsohexyl ur ea

are ISoldﬁeﬂﬁkctea' prediidt hterobtained.The orsiduet optaingd lrmﬁhvanmonﬁwt@at h and a sol ution
of 1.41 g of 7-am no-cephal osporanic acid in 30 cn8 of nethylene chloride
and 1. 45tepetE: - t2r1 Eﬁﬂwlmﬁe thigzelyibed .- (Thenqmbl-éthpsvﬂatgpl ated for 3 hours

at anbi ent ﬁ?ﬁ 3‘% t%ﬂ a: ol bR ofhvslh ic acid are
A t D f
added, tdhe y\g |a$er€3l eﬁ Hotiea %m&% olae@ taﬁnmﬁ metdpyl ene
chl ori des cqhindedacamﬁmwmed Mltherleld thermd)x&e()ﬁx oind giiigb @b d product-initial

pr oduct eﬁ@?ﬂgf %ﬁ ;"B'Bﬁﬂhﬁ%gg‘a §%°f5 %’ﬁ al}ﬁ'ﬁ §31e chl ori de,
initiat 5&4@%?3??' %faaaﬁea eaﬁ%h? h eanaaloﬁ’e&e Ahaindbids Crystal s are
vaesium fdnlluteemaﬂ,wafdrna el fi darikld‘neg tbé9puroeV155us producm tials product are

obt ai neobbtmmafqthkgﬂalpeﬂ% dngthanel auxtiige is taken 55 up

| n i soprwg1 ntraled o crygepst %“g‘g)’&"(é gigj“’é%fféﬁtﬁ ang %‘;'@he #FAS nsol ubl e v scous

duct aog t he expecte product are 1sol at product obt ai ned

ha§o t he symxp@.afyt.@m Eapled® obtained By dissolving 300 mg of crude product in 2 30
1, 580, 6XIn® of methylene chloride and 1 cm® of methanol, the whol¢ ls@xlatn@pvéh geg - acet oXy met hyl

-7 - zand §1er EE) ¢hlgrisle. th aglt%tmtél}eq)?‘asare cuurrrJ filtered ﬁ ‘wt et hoxyi nmi no) -

t t d m I
acet am lated r::,i ';,‘: Ve ey 3X Aci B4 PY} crude product

obtained I n Exarrp e 12 are pl aced |n 30 an of 50% 5 aqueous formc

aci3sl. The whol énalﬁlsagl t /e 47 600C and dil3%ed 5 with
water, the tiS ﬂggg]c % foaﬁ /gﬁ?ﬁsf} ered, rinsed with water
and dr|ed and 1 of tFlp en rblno arelsolated The filtrate is

concent r.ﬁf - Sodult ggtyﬁ@?%s as?f@oﬂﬁgur\ﬂl&nh wat er, disintegrated,

vacuumfiltere water and dried, and 800 ng of expected

product gre @by aa&ﬁﬂym&ﬁ&n- -2-@A tﬁ?&'iﬂ?rln%f@r tRBAlyS] $ - (B- obt ai ned by
di sieol vi ng" 97 Znethyl ofetmiwhdﬁopr actudiiddln ¢éph 13 cel -of - Kmbbrahol té0s is
dlluted W th ABidcnB of ether, the insolu tter E umflltered

| e
insed. gt d eanated G| e pliee 8" 1 p ol

162¢g of dicyclohexylcarbodiimide in 16 cm?® of methylene chlonde are added. The

45 dicyclohexylurea crystallises. The mixture is agitated in an ice bath, vacuum- 45
filtered, rinsed with methylene chloride and dried, and 1 .424 g of dicyclohexylurea
are isolated. The filtrate is cooled in a methanol-ice bath and a solution of 1.41 gof
7-ammo-cephalosporamc acid in 30 cm?® of methylene chloride and 1.45 cm® of
triethylamine is added. The whole is agitated for 3 hours at ambient temperature,

50 20 cm?® of normal hydrochloric acid are added, the whole is agitated, decanted, 50
extracted with methylene chloride, dried and vacuum-filtered, and 9.05 g of
expected produet-mmal product mixture are obtained.

This is taken up in methylene chloride, initiated and allowed to crystallise
under agitation, the crystals are vacuum-filtered, rinsed and dried, 1.6 g of pure

55 initial product are obtained; the filtrate is concentrated to dryness, resndue is taken 55
up in |sopropy| ether with vigorous agitation and 4.91 g of insoluble viscous product
which is the expected product are isolated. The product obtained has the syn
configuration.



Anal ysis: 15 Cal cul at ed: Cn44.71; HW4.38;, N% 14.48; S

13. 26 15 Found: C¥4. 5 Hoel. 5 N% 14. 1 S% 13.2 The
pr oduct . ' ' . — :
doubl et at &46 J=8 HZ) CONH); 6.7 (proton of the thiazole ring). Exanple
14 20 «3 - acetoxynethyl - 7 - [2 - (2 - tritylamno - 4 -
thiazolyl) - 2 - 20 ethoxyimno - acetamdo] - ceph - 3 - em- 4 -

carboxylic Ag¢id Stage A: Ethyl 2 - (2 - tritylamino = 4 - thiazolyl) - 2 -
hydr oxyi m Mo - pcetate, Anti |soner 32.2 glggo@tlhyl 2 - (2 - amno - 4 - 95
thiazolyl) - 27 nydroxyrmno - acerare, aml "SONEer prepar ed

according to stage A gf. alf_gt L.,9(32c@3':"§ @r |4ed % } é, 25eﬂ}c Prmam de
ar! i

and 24 cnB of triethyl a%m&yﬁrixﬁo)p|a%6t€ﬁlndbp e.r3 cidrityl
chloride are introduced.9%g of 80 product nbthine mrExampis lb\mrpldned 3a|amha|u30°/ t he

whole is left td hedfk atg;qgﬁ KQBEQ' lefigy _:Eor:%:é ﬂdé!h'éFdISO 5
cmB of 2 N hydrochl Girieg agt-1.89 @ brrit in é:l'ed i‘i‘;r de i's
[disinteg

agitated for 15 30 dryness tﬁkﬁn&ﬁ,w:fh&liu: cﬁlﬁﬁlﬁltéred Qlﬂﬁ:d%ﬁtv@te a | IMes
with ether, taken upirigtand § m@@Oﬁvmm«bpmﬂumwmmd tr| et hyI am ne and

water, agitated® va Wrﬁrsa dh&'r 2alys frf,@%‘g ‘ig%ﬂ” odpehiind i ed,!
and 60 2 g of eXpeCthdxuﬂlﬂﬁ] l:!a [ rinde®, Xt pQre xp@crté&d %r@cﬂﬁ% és
recrystallised fromMPhe2083C.ene chlori de met hanol m xture and 3 g of pure

product are obtained. M PtAmBgiC. 35 Stage B: Ethyl 2 - (2 -
tritylamno - - thi azoCylc lated:2 -CHuhdkyiH} 438 Ni¢&4.48: e SYAM26 35 | soner 15
11.5 g of product obtai ned Fayndt agg/A“ébO\H}/% sNG 146t pd¥ddai um car bonat e
and 25 cnB8 of dry di metgyl, ﬁ WSyl il AR NMRIES Mz DVIRG) Y. £2.015
cooled to 150C and X6H{C )eaau edfat eum;eLsﬂ OONHE, 67 @racideftthe thiolehtinge i s

|l eft for 4 hours at 40 anbi ent terrperaturﬁ}= 420 cnB of water and 250

cnB of ethyl aggtate are,a ) Qfﬁfg"é’_ t t apted, washe
with water, ex'?gact ed w %gfgﬁﬂw%gl L,g,;de[],. Ef A g&(ﬁ(ﬁggm%at ed to #
dryness, aken up vathgeeﬂt mﬂmlblz (2eftdityhmnmry8w)idzolsle 2r-|hyé®dvmnbh agethtanol ,
made into, a paste W|t (’3 er _and drjed of expect, ed
product are Oobgi ne R R R LR e
foll ows: 45 28! n{m:r 3662 S lg ai%ggarg‘iﬂa& td”ibmérurﬁaenoﬁ 6ré¢fhy Ene
chloride and et hanolthaniearedlﬁrqslqutat e30°Csn smadlportions ¢‘1¢eh%fdm- mhpgkfed to

)
evaporate of f the ma}?'ﬁ o disel . nonta “&‘bdi’gv P-4 geall onis %&‘@g{ dfor |
recrystal | ise; shhe Hhmbih GadonmViHeHdTrade hes acshate T i with 30
dried, and 596 rrg ofmismreeotphaﬂamt, tﬁdt lamimd atdaehterl\/hmted,ZﬁGﬁm,ﬁlt é. @sedz - (2

- i - - na} and exp u €

tritylamno gg‘*yr e pl’?ﬁt are recryst 1se gmmngthylgﬁggﬁgﬁde‘?ﬁ?gt anol iuéro
| somer g of pure prlgd are obtained. =260°C. 7.29
g of product prepar eél i’ stag bove are p ace In 45 cnB of di oxane and

9 cnB of "2 N sééla. TStae\H'lﬁtlﬂlZ s(2hgetylwhirtoo- 4 OWliiazglyln - bacthoxyfmmmt aqetatm dusf 35
agitation for 1 hour 5 en ooI ed at ed
et o e ot e AR B o

4.2 g of sodium 55 15°caad| 6. acm® ohéthyl Raighate he d,theSwﬂdid(Erllefu rnrhoﬁ@at:rrB of
met hyl ene chl o de, f“fe 420 gmpiio Wata' di@“(‘}ﬁﬂ ‘hl ori4®
acid, then agitat ed,mligg%‘ ‘eﬂ:é cyashed l‘t& 9}}1 aed

with water, dried, Vaﬁsul &i’aﬁ s&ﬂﬁl’th%&memm e ddined,ra)iﬂleﬁiofb cte@si due

is taken with 50 [erwrpdnmt arebhtamedmﬂPagmﬁ%(I @tiis ptddactcany b rgérystallised as follows: _
vacuum filteredSand rj rf9tns afetdissalveddn a S0:59anigurz pf ge'(bﬂe@';;ib@e‘}ﬂ'é?ﬁgl hot di‘e 60 45

are obt ai‘ned. solution is vacuum-filtered, concentrated to evaporate oft the metl oride
and the product is left to recrystalhse the ét:rgg vacuum-filtered, mixed with

60 22 ethanol and dried, and 596 mg of pure-pr Jsolated. M.Pt. 260°C.

22 M Pt. —about [err] with decorrp05| tion.

Stage C: 2 - (2 - tritylamino - 4 - thiazolyl) - 2 - ethoxyimino - acetic Acid, Anti

50 Isomer 50
7.29 g of product prepared in stage B above are placed in 45 cm® of dioxane
and 9 cm® of 2 N soda. The whole is heated to 50°C in a bath of water under
agitation for 1 hour 50 minutes, then cooled, crystallisation is initiated in iced
water, the crystals are vacuum-filtered and rinsed with ether and 4.2 g of sodium

55 salt are obtained. The salt is taken up in 50 cm?® of methylene chloride, 40 cm?® of 55
water and 11 cm? of normal hydrochloric acid, then agitated, decanted, extracted
with methylene chloride, washed with water, dried, vacuum-filtered and
concentrated to dryness, the residue is taken with 50 cm? of ether and agitated, the
crystals are vacuum-filtered and rinsed with ether, and 3.27 g of expected product

60 are obtained. 60



NMR (60 MHZ [err]) p.p.m=7.66 (proton of the thiazole ring). 7.36
(protons of the trityl group). Stage D. 3 - acetoxynethyl - 7 - [2 - (2 -
trityl amno -—4—=thrazotyty—2—->5 ethexymre——aeetaw dol
eph - 3 - em- 4 - carboxylic Acid, Anti 5 Isoner 4.1 g of acid—-

\ai ned in stage C above, 36 cnB of tetrahydrofuran, 27 cnB of ne¢hyl ene
ride and 0.99 cnB of N-nethyl norpholine are placed under inert gas.

m xture is cooled to [err] and 1.17 cn8 of isobutyl chloroforpate are
10 9 |ntroduced drop by drop.;siigywhol e i-s Ieft for 3 m nut 65 att hi s

tenper atur e, or.ed LU l&_‘chulu asotuttomof—2+45—g—of
7-am no- ceph 63@?% 'g t il g hloride and 2.52 cn8
of triethylamne'i's a he‘ﬂmhq[ﬁ?ﬁé:oﬁe ftﬁt%at@r% ¢ fin Ip spont aneously for

2-and-a-hal f hours, the soI vents are driven off and the remai nder is taken

th aSHextR cﬂcetﬁ'evmg fd gérvigmine- Yt 215
Esd\ngchl gl’l c acrsf“’ﬁm'? taf";’] ‘I‘i‘i’gl!f o & d exﬁrr Elﬂmvm'f"% met Hyl ene

- chloride, 1% |rg|dnsad oWaInEd iatagé C ablévieLIb, cwacuu-ﬁhyﬂtdfﬁreﬁ ed pmcorncent rated,

t aken up wiethylese labi bn@camﬂé)t% cmd of Nimethyhinotphp lsrt%gr @‘E rmertagu tat ed,
SRRty & ot o

vacuym f i 188188 mlwrﬁ epolif e —?‘f}fg@"%%\)
d
expect e ShoEr rﬁ'@umd& fonaf 8.49 atwm cEbfalokiioeaitid 4448 iR, 50bt ai ned as

foll ows: 26 of methylene cHlbridean8 2.52) cm‘fof eﬂdlnntmeabmaled a'hewhblessaftved in 10 cnB of

ethyl ac ett‘ab@é‘}ﬁr] lgoetanegqslwfq?% Mﬁ‘ Pﬂ{f ;%dwev g?ﬁl% °ow| with
| sopysopy! (IR caaQT‘t“lﬂ,‘thﬁ{ tho T A Al ed. wd 4.53 g
of purifi fisdar @R Glated! 8ricd tvaduuﬂ ilteted 2 63 cent Eedstakemetmwmmhy 7 - (2 -

(2 - am n(acetatd, dilytéd avitd| i ¢gropyl Zther, 2§gltated vacuum-filtesed, o5 - acet am dol -

eph - 3 -soprppyl ether ar‘%ﬂrg 3 0"057 e et:jpected productasti ﬁmlqr aTezgg}wlre The 4.27 of

pur i 4 ed i é%&% Tkt IF ) G LRUADuEES Of 550" 50
aque us T Gl lutxfbesu%\melﬁsl gv%’hquc goce (ta&dav&bgﬁlh of water,
agi tated ffiMer Druﬁﬁbmuﬁdeanedc utifitdiproduchiatenobiwitedr , and agitated for 10

m nut es, 30 then the trlphenyl carbinol is vacuumflltered rinsed with
water and 1.44 g thereof 30 armxambleasned. Ethanol is added to the filtrate
and the whol e | 3 csroemetl ed -UAdd? - wmineund - TiezolyRsi2due is taken with

et hatol whi ch ?t'§°"él’r“P‘%na%?ﬁ‘““éfﬁa%p'hnaéren\/aéuﬁﬁibm\‘}@c&?B‘ of water 2&re added

to the resid %ﬁ%‘%%pm i uCP,br["g ¢ ;E%n%wgefamﬂg%% uf I n a bath of

| ced water505 nike
g of ex perl%dﬂbmmﬁﬁut&( &) Taﬁdl dikiekd with water, and agitated for 10 mmutes 35

Pur i ¥ cat itksn tilestrlo h%é@l%‘?ﬁdiwhmé“ l'edgl‘medzmh agerahd {14 athereeﬂ ssoBed in 5
9”8 of 10 (EEé e IS t g%vlﬁ‘{ %ﬁt% %wh %&5 n‘atfff % a&ihe cloudy liquid
'S VaCUUMyhduhC I Watek BreGdded th iR, th Bxeure ek is@gitated S added, drop
by drop, dertank hpd uBa Hath bheedr,wgtet ahmmﬁhaednadseth%ter and driedcuum-filtered
afte3r5 12 H%E@ﬁ ?M?E( ohtained. rinsed with water and 4% dried, and
1.73 g of pu M%m <SS s coe 5 A oRADAGAE decOmDOSI f on.
N. M R (6Q@ndvsié ted) THe Bload}. ilteréd and FAfiRE Sith atei'he t hi azol e

ri n320 45 pure formic acid is added, drop by drop, until pH 3—4, the Exavals| |obtain@d are

ac dRTHR | after §2 ho at ambient te pgrgqugmﬂﬁgd wnﬁl watetand., | yf(a 2 - (I
- methy Iet‘%{1 ggeqwd&ni? Ofpure Ctgarg ?ttlf,' <r§nh - 3 - em- 4 - carboxylic Acid,
Ant i Isorrer S[MgE(&MEZﬂBN[S(ﬁp-p r(.;204¢0H,Cﬂba,m5‘(ﬂroton1bfthettlhmleol yl) - 2 - (I -

n;:; 2

met hyl et hawg). - 50 |mno) - acetate, Anti |soner
50 6486 g of ethyl 2 - (2 - trigyle@ijgo - 4 - thiazolyl) - 2 - J&ydroxylmno

- tate, thesantdiodymeifr- PL ePAY n@y%ﬂﬁcdl- a9 thidzohage- A of Exaripl e 14,
3. 51 g of pot as 9 umetigietiorgitnino) nadetanndd -ofepld Fetdmyt 4f-or mam de and 7.7 cn8
of isopro carboxylic Acxd Anti Isomer
r§Yag¢=: A: Ethyl 2 - (2 - tritylamino - 4 - thiazolyl) - 2 - (1 - methylethoxy -
50 imino) - acetate, Anti Isomer . 50
6.86 g of ethyl 2 - (2 - tritylamino - 4 - thiazolyl) - 2 - hydroxyimino -
acetate, the anti isomer prepared according to stage A of Example 14, 3.51 g of
potassium carbonate in 15 cm?® of dimethyl-formamide and 7.7 cm? of isopropyl
iodide are placed under an inert gas. The mixture is left under agitation for 4-and-a-

55 half hours, 250 cm? of distilled water and 150 cm?® of ethyl acetate are added, the 55
whole is agitated, decanted, washed with water, extracted with ethyl acetate, dried,
vacuum-filtered, concentrated to dryness, taken up with ethanol, left to crystallise
after initiation, vacuum-filtered, rinsed with ethanol and made into a paste with
isopropyl ether, and 3.26 g of expected product are obtained. M.Pt.=182°C.

Ld



I odide are placed under an inert gas. The m xture is |left under agitation

for 4-and-a- 55 haIf hours 250 crrB of d| str I | ed vvater and 150 crrB of
et hyl ace =—arcie v S—&r€ ge e
wat er, extract ed W t h et hyl acet ate dried, vacuumfl I ter ed concentrat ed _____
to dryneSs,~taken up with ethanol, left to crystallise after initiation, .
vacuumfiltered, rinsed with et hanoI and made into a paste with isopropyl o’lﬁ
et her, and’.f 26 g of expected product are obtained. MPt.=182C. 23 .

1, 580, 621 - \ 1580@21 ety 23 St ag8,

B 2-(2-t|’|ry1a|nrl RLIRLI))

acetic Acid, Anti | soﬁ@Fe B % Séé"'ﬁi @ 4 o BhiszoliR g 3 h('st‘afjgylﬁh%o'v'@"a’r)é

placed in-41 cnB of di Oxagg o etge%amomdapua&bﬁ.mg.baa&amaed

at 55C for 2 hours in8as blﬁidide‘ﬁsMht'Hte whble is heatedhae 55°Cdod HihursQnEbEtl'f&fwﬁteQ N

hydrochl oric aci 8l ar ethtaged) F‘I’@ff”%iﬂ’“?cbl bﬂ‘ﬁf@@dﬂdedﬁa e\gﬁ ‘ﬁm‘mnﬁé 5
lth

driven off, the renmi ﬂg& ’ﬁa‘gcﬁ &émtgygtgﬂt %rater

Iﬁ ried
agitated, vacuumfllteﬁda s7§bns,@ tw§ deck robt e into a pas W|th t her

and dri ed and 5.87 g of %é dedeorupositipe obt ai ned M Pt.= err vvrth
deconposi ti on. ouN)M f\ﬁ]?g MHZ) r-p0 ﬂ\?l-fé)(pfﬁmﬂ of the thizzgle (‘b&’o’t r‘“’o)f' t hel0
thi azole ring), 7.31 o ?t 10 roup Sta C 3 - acet oxyrreth - -

[2 - (2 - trltylamno ‘-ag"th3 erac g 1’“&@1‘ (!.'
acetanmido] - ceph - 3 - emf{n,',’,t, ethoxy F:M?} fafeéa"ﬂ g o orrer tg”"r'}’ Acid,

5.66 g of acid ghtai ned 566§t> ﬁthaﬁhﬂ\iﬁstﬂieQ ﬂioacﬁdpla&dan mnttuuéofm‘cnﬁ*&fcnﬁ 15
of 15 tetrahydr of ura tetra %@d b:vlﬁh dlté(gde ?ﬂdl ggf‘ Oé N

N- et hyl - nor phol i ne. 1 % }.‘Eq 0 E

and 1.56 cn8 of 'sobu{; -1y© c@él asarcéana "Lﬂoslpaa S Edid @b “1o

m nut es bet ween 2020C amdof-tﬂdﬂ@lene bldond;cao& 3.36 cmr’ dry inethyidmﬁe &6 ingy 0dticed in one 20

7- am no- cephal osporanF‘E:'r e fl tup and ag S%Eﬁd
3.36 cnB of dry tri et \&éﬁ“ﬁ'ﬁﬁ? s‘#ﬁ%pm

CL

t&a :ﬁm&iﬂb is

left to heat up and aegith aétedetfnoétha dnd\giied ki S bPéxpe cv eret maaree
driven of f, the 25semai ndeFhe produskis murifie dthtdﬁSféYlhglwltfa t"a!t%82ﬂt<!519mduei|0b tﬂthﬂZS
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expect ed product are obtained. 25 r?duct |s purlfled by

di ssol viny withspeating 5.83 .Chc@bxyfeBFUCY qut.ai) D@Alino 2% aafbith 0@ -t 0 the
process above in 20 cnB of dt Rylethylethoagimina)iclatebinidal s cph uBecmvt 4R 200 cnB

of isopropyl ether, vacuumflltered aﬁﬁ’bWI“‘edcmaﬁ'H' 140'832 of expected .
product are isol ated. d% produgs obtained fﬂei’.‘&ﬂ,"l” ﬁg&rﬂ?{ queous

[2 - (2 - amno ZLS 4 'c%(ﬁi 18!0 5160 IE)'fwaterareadd St ivhol &h ;H%Eilo) "35
acetam dol - cep 3 carbiabl forntkd-is VaaUuaRHANYEred; rid¥e 1th et and SEEE anddl. B

product obtained in Exre a(1!!;(116 and 16 crrB of 50 50 a ueous form c acid are

pl aced together. The me?at Hlen o fﬁmﬁ% Gﬁ,’%;’@ak?ﬁ 39,, gliad‘f gﬁgrtv;%ms

cooled to 20C, 14y cnB; ‘%msed 40
triphenyl 35 carbi nohmtﬁomtmdnd enadaemtts I&ndn:lgxpeatasmddumh ity an
dried, and 1.23 g there?vgfﬁ fecip ﬂ@ﬂ'“edl'hﬁ erading ghfollaws o ‘éied plo dry aa

at um

under vacuum taken upgy ﬁmﬁﬂ"%‘ﬁ é“}t)?{ ml'jeﬂéjg 'f‘ﬁlmgﬁgj’

taken up with weder, aqfwagr,fé acl&lﬁiﬁdea ﬂllSpillI=l3QUhe Wwholé § agitated fot b ginby 45
cooling, the crystal- gmmrlwﬂutwexmﬁltmm rmged\mtllmrrrfaﬂdttbermlsmsmmn wo -

1 r Ite
Wi th wat etr and dri ed, nef.lejlhen Eﬂ%eﬁ%’%%o l.pl'% “ggd ct are H,Cg.am%'gelan agdquon“ﬁlta A

pure sanpte is obtai ng allide @eposiP is ogmﬁved in the filtrate, which is diluted with
50 ether w1thout causing precipitation, the crystals are vacuum-filtered and rinsed- 50

with an ethanol-ether mixture, then with ether. 177 mg of pure crystalline product,

R the anti isomer, are thus obtained.
M.Pt.=about 200°C with decomposition.

N.M.R. (DMSO 60 MHz) p.p.m.=7.46 (proton of the thiazole ring); 4.43

55 (tertiary proton of the isopropyl group). 55

Example 18
3 - acetoxymethyl - 7 - [2 - (2 - tritylamino - 4 - thiazolyl) - 2 -~
(2 - propenyloxymino) - acetamido} - ceph -3 -em -4 -
carboxylic Acxd, Anti Isomer
60 Stage A: Ethyl 2 - (2 - tritylamino - 4 - thiazolyl) - 2 - (2 - propenyloxy - 60
imino) - acetate, Anti Isomer
6.86 g of ethyl 2 - (2 - tritylamino - 4 - thiazolyl) - 2 - hydroxyimino -
acetate, the anti isomer prepared according to stage A of Example 14, 3.51 g of



2 g of product are dissolved in 5 cnB of 10% aqueous sodi um bi car bonate and
5 cnB of water, the solution is agitated for 10 mnutes, vacuumfiltered

and—rinsed—45 wi—fh—wa&eﬁ,—FeFm—c—aekd—ks—added—%nHA—pH;S—I—he_wthe S
agitated for one hour in 45 an ice bath, vacuumfiltered and rinsed with
water, and the gumis dissolved in 10 cnB8 of ethanol while heating«—cool ed
i~ ce water, vacuumfiltered, and rinsed wi th ethanol, then with ether.
ng of purlfled product are obtained. In addition, the formatiom-of a
sjalline deposit is observeplssblaz]t he filtrate, which is dllz4ted wi“t h 50

et mer—w LI{UUL baual Ty étil Y LaLIL;_II, 1nc w oLara u.lC vuu' tered and
rinsed PO °ﬂ2§é FI‘% T‘g? &r. 177 ny of pure
d t t

crystal | B ““ °du" fmcma éh :oizétaee %aai&tféﬂ. oh éat’ivl Pt . =about , 200C
W th decdwpmsd tWaﬁmdvditha r eXt Wyizacetatepdried ~vacdm-filsred, on of t he
t hi &zol ecqn l)ated4° 4'3! and tak nf U Wlt ;qumhsgﬁomp]gmagpg lthepyl gr oup)
55 Exanp ledl rystal 1ta gp _

. ere dw1theth ¢
t hi azol yhe dbta openy oxym no - em- 4 -
car boxylic ﬂ:cl nipdmntslpuhﬁﬂfmnheﬁﬁllowmg mBtreg e A: Et h I - (2 - tr| tylam no -

4- Qi azol %f]r?gg %gtgﬂ @5@ Egﬁbﬁ%éﬁ {ic";;: ﬁ ‘efat e, 10Anti | soner
6 86 ¢ 0 r in feed whtér, vac “i dw:t efhaﬂv(h1 aiqﬁil d’70$ - hydroxyimno -
acet at e, oﬁyﬁlﬁlfiadlbioduéiﬁl’ﬁ%dibtﬂﬁdﬁpar ed according to stage A Exanpl e 14, 3.51
g of 1, SMPL&A°C (pasty); M.Pt.=160°C (clear). : 24 pot assi um car bonat e,
15 ,gnB o hyb _fQfiRde, 2 nB, of, al | e placed under
|nert gaétagéTE‘;%mgA@tﬁ{ﬁmqggn{e%t ggia%ol?) 5 h(g rspr%’enyl?qr‘gl ent §errper'a§t ure, 250
cnB of wat e:rﬂamf pl:&ﬁct[(ihtdir]edﬁﬁ steﬁehyhbaeefeaﬂaeemrnezza:ddeddmidae whole is

ag| t at edanddigiccmiob ted to '@dlaétpfw kapr acetate, dried,

oy 1 i ey codl Sc?m%@g AT
cryst al | kédi#atanvdcﬁummt Bvat &le B3 Sinfe O maktewitﬁed er, left to
cryst al | ether. 2RSIgof expetted podudt are ditmdniedan hour and vacuumfiltered, the

crystals @ﬂc itiepko| d 4. 72 ect oduct are
obtzgu ned(prﬁgg ﬁ B!Mgﬁ)r P”P'i"éaﬁf} ("f‘ﬁ%“ fo I“Te thisk ¢ e n7l% 215

of abogve proeduct are d| ssolved in of et hanol _.and 2 cn%Ss of "10
rret hyl en@a@nEo?ri'q%“lgx |‘I-fcgt§%%ﬁ $L’%§ﬂﬂ?ﬂ ‘,l:‘a‘t%l cagm‘ ftddowi th ethanol and
left to crystzﬂ‘fp cuum |Itere |nsed w th ethanol and
dr. :sged anfd ﬂgdq aﬁiﬂ od hnhficflllheidg 4B aishve, 24 &gl?gfdbtt?ﬁﬂwofuhﬂna4 m{’err]ao( pasty);

M —[ e1?’r!]let ng ghlpri then, 0 o elime- 4 30 t hj azol yl)
-2 - (23, '}‘°§ ﬁ lﬁ%yd l}ﬁ'%lfhgm 18 3% pnd & 8'“ ﬂ\ PP o er 3,71 g of
product obtp wﬁagrtaaaiefo{\sabmes A L2090, AR Fobled &2-156 and adi oxane and 4.5
cnB of 2sditivodfl. 6W7ﬂnmtoweahaﬂ®pdwa¢wﬂm<30 re’rqf ethylepe d:)mrtdeof water for |
hod? 50 1""'Fhl'ﬁsérlgreldorlve héésctrgn(::‘?n el‘;Fl a en up w% meth leneb}fll‘ﬂ e, aci ¥ are added
until p % atcr arel%a%fed n848/¢m? lof ndtlal Aydrdehloric dcidUTH whoildgai ned which is
d| I ut ed umahd\mmned ovasheé eith vatez, @xiravta wsamahylmmumaé idkiéer ed, rinsed with
ter, tvaspumdiltered rmﬁqmthlmﬂ hylen GW WQGH"@P%@NWHEPS&}S‘(@Q ugf expect ed

Brgglrjn(:t 7‘%% %&éo r] dll éE;e ﬁ%ﬂr IR ngm chﬁfggta ¢ (prf)gg[ls o?ot mh)

trityl). 3.59 g of productl obtamed g.s abovedarehdlssolved in 15 cm® of ettl“l?rl acgtatee, 25 Stage C
3 - _acet ﬁylsonrom ethepan ated,thq 1§ vacupm-1IeFRAAAG| | ) 2 - (2 -
pr 8denyl mlt S)°pr°pgc°élle£rﬁ"83r £ °(§é’[3ﬂ wﬂ"cé?ﬁe isofpted. - o r boxy!| 45 Aci d,
Example 19
3 - acetoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 ‘

(2 - propenyloxyimino) - acetamido] - ceph -3 -em - 4 -
carboxylic Acid, Anti Isomer

50 2.53 g of product obtained in Example 18 are placed in 11.5 cm?® of 50—50 - 50

aqueous formic amd

The mixture is heated to 60°C for 20 minutes, diluted with water, cooled to
ambient temperature, vacuum-filtered and rinsed with water, and the triphenyl
carbinol formed is dried and 963 mg thereof are obtained.

55 The mother liquors are concentrated to dryness under vacuum, ethanol is 55
added, then driven off, the gum is taken up in 15 cm?® of water, disintegrated,
vacuum-ﬁltered rinsed with water and dried, and 1.275 g of expected product are
obtained.

The product is purified as follows:

60 1.63 g of crude product are suspended in 15 cm® of ethanol, the whole is heated 60
to reflux, vacuum-filtered and rinsed with ethanol, and 877 mg of insoluble product
are recovered. 20 cm? of ether are added to the filtrate, the insoluble matter is



Anti lsoner 2.82 g of acid obtained in stage B above, 24 cnB of dry
tetrahydrofuran 24 crrB 30 of rret hyI ene chl ori de and then after

di ssol u 2 u: - TE
whol e is cooI ed to -ZOC and 0. 78 an of |sobutyl chI orof or rrate S added
The whole is agitated for 3 mnutes at -20C, then cooled to [err] and a
sol ution df’l 63 g of 7-am no-cephal osporanic acid in 30 cnB of methylene
chl oride 35 and.1.68 cnB of triethylamne is added. The whole is |eft
to heat up~Tor 23 hours, t he 35 solvents lagsg6qr|ven of f, and the renmai ndgy

I s taken up wthmethytenme—chtortde TH ar o ou
o norm By oo kT e (e T R el
e GROGUH 1§ bbsciNedShd (KAGHBUEYY Js|valu@DltehddhS 0

water, extracted w iﬁsmﬁg‘a{
wth rret hyl ene chl ormseldat'rsmﬂmlmtwlamendwitloetm miadfrkad ahdlk@rmgqﬁplﬁﬁprodmt the t h

t hyl tate,ddi| utmi et%‘)é?w t ed filtered and
éelo rlr n?gcei \?\A e h i Isog Qgﬂa}tt cety‘ﬂ? zbgpé“ o.f?ggl%‘gﬁ‘fg{imﬁrt %%Jfg% “g‘P 28 A0
e

obt ai ned. Purlflcatlon I's obtal hed as fol | ows: 3.59 g of product obtained
as above are dissol ved |n 15 cnB of ethyExampd¢ 20 e, dil uted vvrth i sopr opy!
ether and agitgted, the p %ﬁg’g?lﬁy?@ac&mlé?&u%ﬁm‘ier‘edh'éﬁ’é"bg ~ rinsed
w th isopropyl et her and™ gf,ﬁ cth are Tsorat ed. 45

Exanple 19 3 - acet Smgemat yl' 2 7 (2 -[ ehleradetamid@ri 16 thnaéelylththOinytlh)xy--Z (2 -

propenyl oxyi m no) - ac “gzs aie. home - car Lic Acid, Anti
et E i 1

| somer 50 ﬁﬁ hj&fﬂ?ﬁé%ﬁlﬂﬁ re a%em d I nlS

11.5 cnB Of 50 50 o’iﬁiéﬂ@ldﬁe erQO&ﬁ* eredfiaee distiNéd TR0 dfy t ixeek, whickO0C f or

20 m nut es, di | ut ediswhenivooled r10°C aml ¥ of pyridine ate adderpél @ftmmpchloracetlc

vacuum filtered andapwer ‘ldﬁd e whales hesed sligh ,4 ohg:gp A PES red i s
67 oana 965 TR ALY 'w%&ceﬁﬁfh‘iﬁiﬁf&i A g

3]

ﬂ

concentrated to dryeemstednwier nvedlolenen chkir a,n shled: wnth %teadd&d soanhmnaddl ven
off, the gumis takezﬁb tej gnd thmr d: qu:entrated and 300
vacuumfiltered, ri o s\ﬁf’fﬂy 2‘& mg%“:g}{ﬁﬁt‘t‘ﬁgi
product are olsai ne ried] BRI 450 upﬁroatfct Biédb due 1. 63
g of crude product ar eAsw ampleds obtaifidsl hyrnﬁcmitallmhanfnd)m atdnauxmc(flmthyknheat ed
60 to reflux, vacuuﬁ'i‘? P'&H!d ethehsed with et hanol, and 877 ny of

i nsol ubl e product are 6@9,}f25r8 of ether are added to the filtrate,
the insolPuble matter |s 1, 580, 621
25 vacuumfiltered, rinsed vmth a 1. 1et -ether m xture and dr|ed and
97 ng of a second insoluble part ar’g The filtrate is concentrated
to. half, crystallisation of theg du é’l%erved and this product is

t hen wrth ether and dried, and
, are isol ated, MPt.:[err]

(QYPO@P Mz) p.p.m=7.48 39
(proton of the thiazaole ring); 2. t?ﬁ:ﬁ ﬁtyl group). Exarrple
20 3 - acetoxynmethyl - 7 - [2 - (g© - am'nq|- 4 = azo yI) - 2-10

met hoxyi m no - acetam do] - ceph - 3 - empn,. 4() carboxylic - - 10
Acid, Syn Isoner Stage A Ethyl 2 - (2 - chINomegant do - 4 - thiazol yI) - 2
- nmethoxy - imnoacetate, Syn |soner . .

(a) triplet centred on 1.38 p.p.m. J=7 Hz;
(b) singlet 4.05 p.p.m.;
(c) quadruplet centred on 4.44 p.p.m. J=7 Hz;
(d) singlet 4.33 p.p.m.;
* 35 (e) singlet 7.27 p.p.m.; 35
(f) singlet 9.95 p.p.m.

vacuumfiltered rinsed first with
162 ng of pure product, the 5
(pasty). 30 '

—+

Stage B: 2 - (2 - chloroacetamido - 4 - thxazolyl) 2 - methoxyimino - acetic
d ACld Syn Isomer

46 g of product obtained in stage A above are placed in 230 cm? of absolute

40 ethanol. 30 cm® of pure concentrated aqueous sodium hydroxide solution are 40
added at 20°C under nitrogen. The product dissolves, the sodium salt begins to
crystallise out, then the medium congeals into a mass. After 16 hours it is vacuum-
filtered and washed with etlianol. The salt obtained is dissolved in water and
chilled, 100 ¢cm?® of 2 N hydrochloric acid are added, the whole is saturated with

45 sodium chloride, and extracted with ethyl acetate containing 10% of ethanol. The 45
whole is dried, passed over charcoal, distilled under vacuum, the water is entrained
with benzene, the remainder is taken up with methylene chloride, distilled to
dryness, taken up with methylene chloride, chilled, vacuum-filtered, washed with
methylene chloride and dried, and 34.5 g of expected product are obtained.



45.8 g of ethyl 2 - (2 - amno - 4 - thiazolyl) - 2 - nmethoxyimno -
acet ate 15 . the syn i somner prepared accordl ng to stage A of the Exarrpl e

di strIIed off to dry t he mxture whrch IS then cool ed to [err] and 50
rr] of pyridine are added. 41 g of nonochloracetic anhydride are added

| the whole is heated slightly to dissolution. It is left for 6 Trdurs at
under nitrogen, 5 cnB of water are added, and the whole is agitated 20
pour ed |nto 300 an of i ced ydrochloric acr d. The whol e It

ase a a ala AL neg A a LAY r W t h
sodi um acrNﬂPt:@bbmr?aom Tlmnkodndt hpnﬂﬁatrbydearﬁthlhsmgﬁd\ avaeetosdrar coal , and
concent r af%eerory sthesmixt¥ag of i sopropyl ether are added. This product .

.crystalli sestég,lylslgt coeq,pa éfseg.”qsgtr | a thick paste is obtained, chilled,

“vacuumfilte \é@she@E% ORY!1583 h&¥, 137fls2 71 dried, and 45.4 g
of pisoduct are héi ned°§3M;PtHVg%§l Z]is c1§ 122 s:?/zug5 25 A purg sanple is

obt ai ned by webﬂsbr@aq froma m xture of nethylene chloride and

i sopropyl et .=l 18 C. NNMR (CDCL3 60 MHz). 30 (a) triplet
centred on 1- 38 p p m J=7 Hz; ( sibmgl et 4.05 p.p.m; (c) quadrupl et
centred on 4. 44 p.p.m J=7 Hg~ ,(/dt-@i,.ggﬂ_-let 4.33 p.p.m; 35 (e)
singlet 7.27 p.p.m; (e} 35 (f)

singlet 9.95 p.p.m Stage B: &S
- nmethoxyimno - acetic Acid,\Sy
A above are placed in 230 c b
concentr at ed -agueous sodi urhhydr oxijfe sol ution are 40 added at 200C under

nitrogen. The product diss@ves, t sodium salt begins to crystallise out,
then the medi um congeals into a massSN\&fter 16 hours it is vacuum filtered

2 - chloroacetamdo - 4 - thiazolyl) - 2
| sonmdi€? 46 g of product obtained in stage
sgbG@pHA0 et hanol . 30 cnB of pure

and washed wth ethanol. The salt obt is dissolved in water and
chilled, 100(a)|sﬁgletf3§2ﬁ»bhydrochl @) singletcl. 38 mp.m.;added, the whole is saturated
Wi t h 45 ﬁ $t and(e: sipgletcd26cPRMt h et hyl acetate contai ni ng
10%'9f et hanfy SPHRE0oY 8l is dried, passed over charcoal, dilgtill ed

under vacgwge Cf he aw&;@meuhﬂ ent (ai aedcmurbzttedaﬁ.mbe-ne,uﬁdzaymeam nder is taken
up with rret hyl emethmimlm deqetidlléctll-l deplt] - 80 edr yﬁessrboxvakémduﬁvn\m th net hyl ene

T,

chl ori de, 2}d$ ° u% &&a abes Qggla dedTE ymgt chI oride arld
driad, andnigfddAbswe IIRCHIE hdded At OBE BhdaF Ritrogen,

1, 580, 621 of thtonyl chlonde and 26 cm3 of methylene chlonde are ﬁtthiled Jab Olﬂble Eser r ] The

product i &f 5f11"E'€ie aturl #re f?ﬁ 1368 'h ing-sopr opyl et her

P o ABEpatoe o RO Pt FHbo 15 13 oo

12. 725 S% 1\111ta5ﬁ for one hour. ThlS solu Llﬂdistxlled lﬂesBundEP vﬁutﬁn afModtd. 8 63 % 12.6 S%
30—35°C. The residueSis fjsdoivRl in(230/B67 ¢0v aMflz dp ssejl ogérrehiretal,3. 92 p. p m ;

11.
d dded. -fi
(d) SI ng| éP .f)Os doéttfpfte??ltel)l ?ﬁ;? Ee?&eb ame@ E:ﬁt;zﬂf:l’i(;ssr;&%n? ng ‘1: let 12.6 p.p.m

etlﬁ'n& thytathine are added. 15 cm?® of 4 N sulphuric
10 Jsat e C’fcld dre- added inOX Sifighd 10y binder Zgitatip at- + L, andCifilen t Da@teatiedo -4 -

t hi azol y| xrystalfised mctunbtx cwmﬁltefeéfgeswmﬁteh;f#éegaaﬁ?%;a?:e h. 4 - carboxylic

e dned under vacuum, and
Acid, Syn 1 ?)r?g +26°+1° (at 1% in dimethyl formamide).

N.M.R. (DMSO 60 MHz).

Q0 (c)
]
‘I;I-N-C—CHzCl ,
[ ]
SAN
0 »
¥ - NH 3 30
H N
(d) ' —( @
o’—N 4 CH+0C—CH
OCH o3
(b)3 COH g

(a) singlet 2.03 p.p.m.; (c) singlet 4.38 p
(b) singlet 3.90 p.p.m.; (d) singlet 7.45 p



15.3 g of product obtained in stage B above are placed in 80 cn8 of
nmet hyl ene 15 chloride. At [err], 8 [err] of triethylam ne are added. At
[err] unw—mmnf

met hyl ene chloride are introduced. The whole is left for 15 mnutes at

[err], tTTeQ_j coB of triethylam ne are added. 13.6 g of 7-am no- _
cephalosporanlc acid in 100 [err] of nethylene chloride and 14 cn8 of
triethylgnmne are introduced at [err] under nitrogen The whole is left tof
returntoT’err] 27then 20 aglta.tedfor Qg Thi s solutlon S
distilled to dra¥ : i~ '
di ssolved in 250 cnB S@(gev@t ér- andowmﬂlehl- d\/er[2 ch@r-camﬁno add SIOath -on -2 N
hydrochl oric acid are addep‘"t THENIRY e OFpiRDidelecahs: Yacumdt- sarkoxdis Afits Wshed
with water. The crude p%@ﬁiHS?acﬂmb@alld%ﬁ% éta%e%%o&e%’@ptﬁ“ﬁ@ﬁﬁ&énggnanOngC&B of
ethanol. At +[erf], WaciBnd912inig of tHiptir@dYANZ0°Q] Pg afisbBsiunt acié bitbariatedis Mded. 5
sul phuric. 25 aci difter disspligier) thewholssis pgj tatedlfmﬁhnm ggfts% efa!tl“ e-rr

d after 15 ni ' gjns E‘f‘" o
and after ni nut es CE%S%?R%? ?ﬁ&ﬁena&%ﬁ e,sc e %‘ﬁf

2]
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washed wi th et hanol
and 18.6 g of elpect etho rswlncsncm?cﬁmmeunmdngtbahylir(nmé Al%d: A coif ofEdrimyd acnd 10

formamde). NMR ( wae -%qg{a wished by nts
. ; te [ nate
4.38 p.p.m; (b) si n%ﬂ, 3 ges ctcd an lﬂ§ Hnﬁy solut% 1s
1 hich is saturated with ammomum sulphate The precipitate/i

3- acet oxymet hyls - 7 ﬂlte{eﬂ, madeinto a aastewith-water vativinafiltsred apd washed wnhaw#axgmdm no 15
- acetami dol ceph - 3 aPrEsipitateAis eblaipgsdey| j ¢ Acid: Syn Isoner 5 32 g of acid

obtained in stage C abo@ealﬁ dlﬂuquab‘ U‘S%é’g&’lt mF“ﬁm!U ( Yhigly gixes a
wat er and 912 ng of t Q?e%‘fsﬁ% F"‘ f¥3 f’&é‘gﬁ"wﬁ mH"car BloveiFe

added. 5 Afteragli sso Ut’l'h@ rectphaemQ enlaﬁe pgtitbgatieel They afe til@nup wath eetanalt 20
[err] under nitrogen. ag(ht r pne diowi atém?@)nntb |fnsléath€$atdB§th%[rﬁre vacuum-

hour - and-a-hal f. 30 [ ?efzrc °f| J?%‘?fo&e ih hangl, thep ﬁ%ﬁ’ﬁh‘l&d upderragyum. apd4 iR ded.
c

The whol e is cool ed t? ﬁ?fr'ﬁfl {%8PEG and washed with wat er
cont ai ni ng 10% of formc acid. The residue is dissolved at 10 about

[err] in 30 cnB of water contai nngztrlethyI amne. At [err], 3 [err]of
formc acid 10 are added, and tHe precipitate is vacuum filtered and
washed by meking into a paste Avat er contai ni ngeXformc acid. The dar k
brown gumis elimnated. The a ueou ses are bbllecteg,[and treated with
charcoal . A clear yellow sol uti i ned V\/(’II:ChsI s utbdt ed with
anmoni um sul phate. The preci 1 Kl tered, nade into a
paste with water, vacuumfiltered and washed t hj wat nd 18ah
precipitate A is obtained.(dfhe not herNI | quor s wd-&'uajnmni um
sul phate, which gives a precipitate V\/n\ch i s @acuumffilteréd gnd washed 3
tinmes with a mininmmof water, and pred BateBlsWalned @0

The precipitates A and B are put t oget hdp! ‘They are taken up with et hanol

20 agitated forypne houg i, ﬁgﬁgﬁﬁm Lt for 16 hours at [err]. They are 25
vacuum filtered, vvashe(i)vmgl al;, then with ether and dried under

vacuum and 3. 47 met, the syn isonmer, are obtained. 25
N-MR (DVSO 60 |sz) e?:?g%%‘ﬁss'p g}lm J=5 He; 25
(a) singlet 2.0g p.p e I 5.19 p.p.m
J=5 Hz; (d) singlet 6. 8Thl dEthfg'de el t§§m¥ﬁ&amed md€ f|%gsjk?| L8tical to that30
obt ai ned |n Exanpl es 4 and 6. - 30 @mgylﬁ 21
Dlethylamme Salt of 3 - acetoxymethyl -7 - {2 - (2 - trltylammo -
- thiazolyl) - 2 - methoxyimino - acetamldo] - ceph - 3 -
em - 4 carboxylic Acid, Syn Isomer
35 Stage A: Ethyl 2 - acetyl - 2 - methoxyxmmoacetate 35
* 4.69 kg of ethyl 2 - acetyl -2 - hydroxyimino -acetyl - acetate corresponding

to 4.21 kg of pure product are introduced into 21 litres of pure anhydrous acetone.
At 20-25°C, 6.1 kg of potassium carbonate are added. The suspension is agitated
for 10 minutes, then, at 20—25°C, 3.72 kg of dimethyl sulphate are added. The
40 whole is agitated for 3 hours at 20—25°C It is then poured into 126 litres of 40
demineralised water, and extracted using 4 times 5 litres, then 2 litres of methylene
chloride. The whole is washed with 10 litres of demineralised water. It is dried,
vacuum-filtered and rinsed with 2 litres of methylene chloride. It is distilled under
vacuum and 4.88 kg of expected product are obtained.
45 Rf=0.7 (in thin layer chromatography on silica; eluant: 9:1 methylene chloride- 45
"~ ethyl acetate),
The product is identical to that obtained in stage a of Example 3.



D ethylamne Salt of 3 - acetoxynethyl - 7 - [2 - (2 - tritylamno - 4 -
thiazolyl) - 2 - nethoxyimno - acetamdol - ceph - 3 - em- 4 - carboxylic

Acta—Syr—tsoerrer—35- Stage-A—FEthyl 2 - acetyl - 2 - pethoxyim noacetate
35 4.69 kg of ethyl 2 - acetyl - 2 - hydroxyrmno - acetyl - acetate
corresponding to 4.21 kg of pure product are introduced into 21 litres of
nR anhydrous acetone. At 20-[err], 6.1 kg of potassium carbonate~dre
d. The suspension is agitated for 10 m nutes, then, at 20-[err], 3.72

kg—Gg di methyl sul phate are adﬁ%ﬁzil'he 40 whol e |s agi t at gg f Or3"hour s

at “Z0-Terr]. 11 Ib e poored— Tt o 126 H-tr-es—of +sed water,
and ext ré@g r eth’EW taﬁ@y{acgtqtq rret hyl ene chl ori de.
The whol &3 ? g'ff' %{-ﬂa&iﬁ: Sl Tt is dried,
vacuum f bfﬁrﬁihﬁhdr itfok hylénk hran ehid’dﬂ&ltﬁ hel4B B éﬂsgrl de. It is

di stsi || emlmerth&/aelnnmatand bﬂlmBSmfn ainéd aat &‘,’Ced” rAdcmasearoé obt & ned. 45

Rf=0.7 ( yﬂ pfrg:caa f#ﬂ?'éﬁ aftgy t ctl hol rs]_ met hyl ene
chlori det,fne lﬁli clﬁﬂ“e‘ad% ,.al d’ev as r@ 2t hat obt ained in
stage a dmeE3Ankitee of. methyleh8 chioride. They are drned filtered rmsed with 1,580, 621

28 ® agegggwE yhlomie-anﬂ)ﬂ@ﬁﬂbdﬁn@r-vammhﬁ;/kmfrnxpectqlaeowcauet at el®. 53 kg of
product Pk d litres of nethyl ene
chl ori de an?IFI b db& 'sslhag?aal E\éﬁ%ﬁéﬁfn Jn?é\? of EQa'?ﬁe solution of 2.96 kg of
brom ne Stage’SCSEtIhyltZr e odmmet- hyltlﬁmlyt)m ya): nd&ox;&nmddadethte $yae above sol ution

ov 30 5 .es the t rat ber rrar nt t 220C [err]. A
etase ezm.',,:sari;?%i:: i ﬂgﬁi g nufts after the
rntroducrzsoanusbha d&ctl;ﬁepﬁ@dtlﬁt atsové msrmieessrah Edrt] , then poured in
anot her #ddgdkT Olﬁms!aéded/\ﬁOt Brh@riatﬁ%s-ﬁrﬂi lt IStcpded mfl5em°lawd dem neral i sed

wat.gr . TH‘@“% 3155% !31%# 8 Qi pen litres of ngthylene

20 t t

chl’or i defiitek Xndii/ﬁh ti ésll Sthx% afcf;irlll‘fh%s?a‘ﬁse\ﬂﬂ“;a{i df’l:g Jgphyl effe chloride
and di st kg bEdpemiiewrodaacmmbtaﬁ:eaSMKg=062°expect ed product are 10 obtai ned.

Thi s pr oducthe mroqugkistidentival toythahehtaieask inisieees A Andsy afBxdmpler}. of Exanple 3.
Stage C: SE&J‘]M] Et%yl'Z -((% - tn@mn‘ﬂr% 4 thlazkﬁ’i)azzm M%}t}mxymﬁno I;'coxyl mno - .
acesate, Syn |sypilmedS of thiourea are I Nt rodyced i hto
3.55 lit re‘%3 B ktepﬁamdhctanb@hmdlmlstagc&ahﬂve ate5 pldendi nel7alitresed wat €r. The whol e

i s agit aPgyieesch agﬁ fdfipthylamige.The yhols gsa ftated for | 730 kg of
pr oduct giﬁ:@tes, an i(g it :am%:gfae.lre:gl:ied vqgi%hﬁd&urgézogzs are added. The

whabe |smaggdnatxedalﬁsaﬁoxsofrtaemgauame @drpehlorid e tdkres placecool ed to 15-§grr] and

neutralig d“te ﬂ*!.s Sl'l Zértlre} ofhitleth0.5. 20 The
whol e |s aﬁ;ﬂ‘ﬁ, %&ﬂ‘ a?i ‘T‘Sh"ﬁ’g i s vacuum 20
l

filter edrm nwa d:s\M‘ ch Bﬁi&n& hey! dré Gﬁulﬁﬁt ﬁﬁh&@hﬁﬁne'rSEd wat er and
drized. 2va3uym ja a@n‘mp@vapeebddw O‘t(liuct are obt ai ned. .=162C. 3jkhe product

i s identica¥d&eh EéBE“#P?jég’ aiggdy le 3. Stage D

is p issolve 5 ngse 4SI tr alnm t
Ethyl 2 of defnincralisbd WhtehThi Gudde over b B! 2t 12025 und&@ﬁ;& mno - acetate,
25 crystalllsatlon D¢ing linitnarlr The whole is agltated for a further hour, vacuum-

2548. 41 R eem'e Ga\rl dwicg . Tsliteey @f@earam}eomnem 125%efl in 4o7 |itres of
met hyl en%‘ jﬁeg thF gﬁt%%‘ B “‘}ffgﬁ%‘l“@&@‘x §‘°d The whole is agitated
for 15 m nut es and g of i de are added. over one hour

under agSmmE (ﬂodnamcSamof ZGg&entrm)tlarﬂﬁe 2§Cthxa'dma'l)vrhbl methexy&gmb ated for 20 hours

0- 250C p ld SJ”" r tallr ri et hyl am ne
v oohl gridoF :gf a‘e'lfdté“iq:ﬁfxbﬁ%d A?TF\ E ﬁ@ied 41 anot her
flask anaissums&ed obtained 40Dtethpkraiufsdaboie rochl oric acidand

twi ce 10, 2 3.23f liwes af aprirexiniatele ﬁriNsedaaare maddlwad arr¢fluihedwvasm

Rapld crystalhsatlon takes place. The whole is agitated for one hour at reflux under

50 nitrogen. It is brought to 20—25°C and maintained for two hours at this 50
temperature. It is vacuum-filtered, washed with 4 times 2.1 litres of ethanol and '
dried, and 4.02 kg of expected product are obtained.

Stage F: 2[ - (2 -tritylamino -4 -thiazolyl) - 2 - methoxyimino - acetic Acid, Syn
somer

55 500 g of product obtained in stage E above corresponding to 440 g of dry 55
product are placed in 2.5 litres of methylene chloride. 2 litres of approximately
normal hydrochloric acid are added over 2 minutes at 20—25°C under agitation
and nitrogen. The whole is agitated for two hours at 20—25°C under nitrogen. The
chloromethylenic phase is decanted off and washed with 3 times 2 litres of

60 demineralised water. The washings are extracted with 1 litre of methylene chloride. 60
It is dried, 25 g of charcoal are added, it is vacuum-filtered, rinsed with methylene



are extracted with 1.7 litres of nmethylene chloride. They are dried,
filtered and rinsed with 1.7 litres of nethylene chloride. They are
distilled to dryr

35 8.425 kg of crude product are obtained. This product is redissolved at
20-25Cin 8.4 litres of nmethanol, and 2.8 litres of dem neralised water a
added over~one hour at 20- 25C under agitation, crystal | i sati on bei ng
initiated. The whole.is agitated for a furt her hour, “vacuum 40 23
filtered, "rr"édezbnto a paste with twice 1.7sggdyes of methanol containin
obtained The °ﬂd§ angidissile i dryness, ﬁ'%t“sblb?ﬁlr%'é arodpct ageobiained. e

obt ai ned. The produ ﬁ%’ %" npl e

5" Stage €' Soi um SRS e o Rt A s e v

nmet hoxyi m no - acet wengwkca:di,4 f&@ﬁaered%oduct are obtaindd. 1 kg of product
obtai ned in st@age D ab'BhFePfa‘il@t isnﬂqnbeh!l@eﬁlai ehtaingaOin Gtage Ertéf,-xmple 45 et hanol . s

The whol e is taken f r Ni4 1o .
di ssolution is obt a?ﬁ%{jéag}fﬁwﬁn‘% sasf%&%x %Ejké'ﬂ' -; %&%hltﬁﬁg@.ﬁf_ 2 -

approxi mately 2 N soda arcerhomhpdctwcé'ﬂt Bomeref | ux under ni trogen.

crystal lisatigg takg&m@fﬁ% E;{% igo %ﬂéﬁ% F“‘ 'fﬁ) Pce%f' al‘F‘%fl ux |
under 50 i €1 ORRR: The subenuOn e 0 e(ﬂratt

hours at this yaiBaira 600rct? of methﬂemamotim eHitstﬂreedff ’Mias

times 2.1 litres ofbet ricll:]f’?ﬂwéirlth %L‘%P%’W lfbe&l Ride @515 t are
obt ai ned. Sta q¢ F. glaglt %r hﬂmﬁ eg) %dera Weﬁ'l tth tem y' m n

- acetic Acid, Syn diﬂﬁiﬁl’pr ed extemporan & 604 gl&f b-cephaRb id d&ndsih age
above correspondl ng9Q00cmF4€f etbsflendr lorldeEaEd B@dléucof tta:rtla'l igec® chdided Ovep lﬁltres

of nethyl ene chl ori génut gle isgpitateq \ tw Jorie0aci d
o ety ene onor! B IS e T R M
Is agitated for twoc umoamcmtdzmﬁcwhnﬁei nnsetir emnmihmmdn{’mfmmﬁepbem C

phase i s decanted oF‘FlOf anic Wl‘!thmas @1 demineralised
demi neral i sed wat er y ﬁ' ﬁjfﬁ'ﬁ's i“;\m ﬁeﬂ;ﬁs ﬁﬁg’rjﬁl ene

chlori de .60 2t i 51 ft! Th Qul(j) ve@-ﬁtez undet agitétion and under 25
vacuumfilter ed, ri mge(tamnﬂm q:m’tdﬁ loem 300 c@Yof a dioxane-methylene chlorlde mlxture

1, 580, 621 chl ori de &l 28 a ’9(‘,‘#" ct are
obiasnee, They arc SRR gﬁﬁ%ﬁsﬁﬂm SR

vacuum ftltereod andzmzhedylamt nBmeth oxinrﬁ pagkic eé:&efystaﬂ'kbey ar 8o
dri ed under vacuum @ IBtIlS le% qhoux/em tme at4!9° CBtméi aeéiﬂpqﬂ duct
are obtained. 5 with t' }gmﬁa st age

recovi

’f‘@
C of Exanple 3. preclpéa&t @EE eﬂxﬁk 215 uqés lsopﬁﬁﬂteﬂ%y meshyl -
7 - [2 - (2 - dritylefomls mmutesmddnaamb It en-va@um-fmeteﬂonqenr macawm.- It aue&edm doBs

- h- 3 - 4 - igopr ? opndergyacyum, angd 182 g of
cep em ogsz\%]l@ Wa?mpﬁat ?‘P&SX %n m%le %‘k,g ined. AY

trltylamno-4-tf‘)|r Ic acid 10

obtained in stage F above, then 1200 [ er Example 2Bt hylene chloride are placed
ina 10 flask, The suspehswsﬁoxymeﬁ'e!ht éd [ o(?r mige u‘nd@m@lgw i on under

i nert gas, theé® at ordi naf§t B’fyé‘g‘gﬁré"%ﬂp‘c % 't‘fﬂll' A de are 40

distilled off. The renggnggr th'espr&fu@ilwlﬁméd) Skrﬂlyabevneaﬂe trodull under
di cycl ohexyl car bodlaglmldeandqurﬂdr mﬁﬁero asmez $3y3020 EinI 4D Emtef faditic adid andBICE

this tenperatu e be|° @1559‘“&@ and crys “g?ona’f tﬂehe“line

nour at 18- [ er'] ?EEB? S‘I'heﬁ. AR w ek domiey °$‘R:' U“G?'
pr epar ed exterrporaneﬁ.els ra@ﬂed4vaﬂ:r@ﬁd 7 @I6F AtPm QOTM%lﬁEle férn

cnB of nethyl ene chl3@rm1mesamder6&ltm Iifls Waquem{‘f ?m m;ed yxtladwhed l'm/emt’ a5
OE.I ,a ure

m nutes. The whol e I@f ‘§ ggigg’g‘{ Fﬂfﬁ ]‘FP (ﬁv ‘gﬁ
roduct and tr arbi bt
(pHE6. 5-7). 50 cnB s DS ReraO B4 hoards dfé‘:“*ié’% st t £8P
15 m nut es under filtered rinsed with twice 147 cm?® of ethyl ether and dried at 25—30°C, and 89 g of
expected product are obtained.
This product is made into a paste, under agitation and under nitrogen, in 445
55 cm?® of ethanol. The suspension is brought to 45—50°C under agitation and 55
maintained for one hour under these conditions. It is then agitated for one hour at
18—20°C. It is vacuum-filtered, rinsed with twice 45 cm?® of ethanol and dried
- under vacuum at 20°C, and 76. 85 g of expected product are obtained.
This product is mtroduced into 230 cm? of acetic acid. The whole is agitated
60 for 15 minutes under nitrogen, then 77 cm?® of demineralised water are added. 700 60
cm?® of water are then added to this solution. The whole is left for one hour under
agitation at 18—20°C, then 269 g of ammonium sulphate are added over about 10
minutes, the whole is left for 15 minutes, then 3.85 g of charcoal are added. The



20 agitation at [err], then vacuumfiltered to elimnate the initial

7-am no- 20 cephal osporanic acid. The whole is rinsed wwth 4 tinmes 200
ret-hy s de—Theorganic-solution is washe ' . times 400

cnB of dem neralised water, then dried over magnesi um sul phate. It is

ugmfiltered, rinsed with twice 200 cnB of nethyl ene chloride and

i/lled to dryness under vacuum and under an 25 inert gas. The”/dry

residue is dissolved at 20-25C under agitation and under 25 inert gas

00 cnB of di oxane. 300 cnB of__ qli oxane- net hyl ene chloride ni xtwre are

; g TPV PR VEV ST . BLCS (o il at. 2 3 Ohel ow 30C.

The remai ndeile is Bft ford 6 giutds andtd BXA€HN, vivenmfiGéred akl rivfedswithghom! ¢ et her are

added. 52 q,f-emwﬁraazﬁ%gg@tg@ﬁ@%.glfgget&hacﬂfmcnﬁ §,fg§$;fg° Eg;t es, the

di et hyl am:ﬁ tallisdtion™is assi t%:d%y's'caf: mg.%ewgﬁﬁ{mm h(mr{a olyl) - 2 -

et hoxyi mdlﬁationfh@%—l-m°@9!hén £t Y6 Bourd BB, +5C. NS vackdm-fikeredhid f or one hour

under i nerwashyaisvitht4 tines 17 ¢m®lof dénsineralisediwatér dontenind S @hfprmicasiddt with 3 tipes

100 cn8 ofis ar;fg@rta% AC gndeg VasRum AP B of pragycb pre oftgined)indhformef ne sal t

recover ed 'S P& angbialded iBmlad RS £t b BilSELy offoupkoani ¢ sol ution

i S pIE@Ci pi45at50eC, aVES0 cod of Btiunbicthen REldér ong howiat BA-20PC.3t 8 Dadubay €s 06 | sopr opyl

et her. |t filtsregGand rinsddafith tivige 50 &n'raf nn}arpé Iuimdriad aa%;ﬁammn{?cpvgen

vacuumfil@ﬁk@@i% h T ?‘}C"‘ .iﬁﬂ%;@“t. p gajﬁa;mﬁ%“e 00 cnB of

. [a}2=364. 0.5 t 0,1 .

i sopropyl 6haE pRRRlctds ide iddﬂaréﬁ?at%%aﬁlﬂémin BRiplds 4, § a0d 2027 odUt i dentical to
that,sobtained in Example 5 is o?,{amp&eﬁ. Exanpl e 22 3 - acetoxyngethyl - 7 -
[2 -(2 - am no Eryéatlind BodMa®SAM of 3 - deetoxgiethyl -7 - [2 - (2 - Methoxyinfno -

acet am dol - cepino--4- thimolyl) -2 - methotyoniyd i @acetamido] - cepl® Aci d, Syn | soner
182 g of the B! oduct  obt 8 ndd- FabEXiendtid S IseBeve are introduced under

agi tation agﬁﬂiﬁ{ﬁj@f _3aéna“|:i% ‘1]“%% };g ['2'218_-‘(‘%_0‘:@’““1“’(}‘1 dci’é‘ﬁg‘:@ﬂ?‘@f' forgic acid and
o7 ot of SEURNEMAAAHR A ol 0o SR R PTRE | 158 o of che
t rld phenyl séfution of mabgeugi mta:rct akﬁﬁtrg;cgrhﬁnhﬁl oégew &ydtﬂel;f f?ﬂh [1 agi tation
under an imyawutes ambieay teMpératyres Gthangl arecadded ov2g ofiechaut, the hen '
ek R e A AL U B domgoral 1 e
wat eF and (bd ubing10 GAVIED EVAHD!, ShEnfRIGE Bsing F0@mWOFLtRer| Aftar @hyingifo 3 30 M Nut e
under agi t@uts@nd5°Ctundes vacmomuand 48 Hdnsrinadgdessicmaddmsmimwimvmuﬂﬂ 4 [err] of

demi ner al 1649 saf ervstalline pipdustiasg asined.acyuum af 25-30C, and, 147 g of a
m Xty e 5Q 03&';: g %g?;‘;ﬂ%ﬁl“ fﬁ%‘f}?ﬁﬁ,ﬂhﬁfﬁﬁéﬂw “E‘éﬁiﬂqﬁ’i UL obgi ned: the
crude product Ko {R&IEFischér=0t@ a paste in 735 cnB of ethyl ether for one
hour at 18- 20CMeklanolg vacuo,rlr‘}{a f}i | t Ereetminationbe ¥apdur-Bhdsei ce 147 cnB of et hyl
ether and dri e@thanol25.30C, 044 /89 &hepmatogrehy ed product are obtained. This
~product is nadeAsahsis acC Haoehlssm:ée‘l’lﬁagi tatiQn &g pder nitrogen, in 445 55
- cnB 3 et hanolCal h@dSUSE“&:jggbnﬂ%%JBrg thﬁﬂlg (%Q/ er agitaffon and
: : ound: 5 , %130 . :
55 mai ntai ned f oF*%fte hbGr> dndBf the condiftions. T Is then agitated for
one hour at 18ft29Cn th¢ air.she grodugnhrétiyfinatesed, i nseg_with t(gi ce 45 cnB of
et hanol and hﬁdﬂ!ﬁ%&%%&,ﬂlﬁ%%"f@?ﬁ“ﬁ”&%‘ sigstalline patyre QAN -t ed product
ossibE

aldla N a ala Na neg AV [

Q nda m..o afars ne ab nne 2

are gt ai PRSI o RS daRs e e loNéRandBa a6 Bring avaget i C 4gci d. The

n
whol e is %&staﬁfzﬁi%n“ the expécbéd prbdugt.nut es under nitrogen, then 77 cnB of
dem neral i sed water are added. FQ@ple®@d cnB of water are then added to this
sol ution. The whol eCrysallief Sodfupr Sahnef hosnetonyrashyl adi-t at i on at 18- 20C, then
269 L of am"rnnl?urh?sce ’ééﬁ‘%ﬁ@%ﬁ’&éﬁﬁ%ﬁﬁﬁ%@?ﬁf ‘@“‘W‘fiﬂdt es, t heég/nol eis
| ef t+X or A0 £ 33 QnfethyC DAL BORD - ahfoaddaiazolyne-
1, 580, 621]§a£nA' gl(g!@f:tl?oxaming -ﬁe&%ido] Yceph -93-6}3ﬁ wh e kaboxylid -'A;g‘fi for 15 m-nutes
under agit at i onSywherernarfd

! 1] ll’qrg:rce@c, '@}”9 signs%\/\éjttn 177i C"aﬁt &f1 dem neral i sed
i es j . .3
wat er cont ai rh‘y,i.%a Qy‘f‘% :B‘F[%Lale(%ﬁ tl%t ‘ﬁl}@o R LA i he)l 2Hmﬁ§£éxﬂﬂdod ar e sgdded at
18- [@r r] L@ﬁ::@g‘nid 511 &dh!-8M enl04 1 'glk bylic fid, prepariad actbrdirngna Exgmpheduct 1 s added,
then crystshielagddditon nﬂi:ﬁurasszzebmﬂoflglresfmmm aid and 220Tdme oﬁm#l%ffh? left for 2
hour s undevhole is agitated for 30 minutes at 50°C, cooled, and 30.1°g of triphenyl carbino

are eliminated by filtration. 450 cm?® of water are poured into the filtrate, a slight

55 precipitate is eliminated with carbon, and the whole is concentrated at 40°C under 55

a vacuum until a precipitate forms. 200 cm® of anhydrous ethanol are added, the

whole is cooled with ice, filtered, washed with ethanol and with ether, and dried

under a vacuum. )

31.1 g of the expected product are obtained.

60 Analysis:© C,¢H,,N;0,S,, HCO,H,H,0=541.5 . 60
Calculated: C%,39.3 H% 4.08 N 1348 S$%12.34 H,0%3.46
Found: C% 392 H% 4.1 N%132 S%128 H0%4.15




5 agitation at 18-[err], then for two hours at 0, +[err]. It is
vacuumfiltered, and 5 washed with 4 tinmes 77 cnB8 of dem neralised water
cont ai ni ng Dophof formc acid 1t i< dried at 70-[nrr] wader vacuum—49 45 g

of product are obtained in the formof the formate. The fornmate obtai ned S

made into a paste, under agitation. for one hour at 10 45-Terr], in 250 ——
cnB of etharol, then left for one hour at 18-[err]. It is vacuum 10 @
filtered, and rinsed with twice 50 cnB of ethanol. It is dried at [err]

under vacuwef then for 10 to 15 hours at 3 -8'0%5{]. 45.45 g of expected |
product are obtdilned [ert] (at a concents '

0. 5% of NaHCO3). The s;uge)tnucrysuaumc Sedidm Salt t 0 -t hat obt al ned i n Exa J@, % 4, 6
and 20. 15 5 g of the freshly-prepared solvate ob o Stage A are lve

15 Crystalline Sodi urﬁﬁaﬁ% Bltoon. ARG ELon ST isopr pt:n‘:)l °f‘°‘°1d“33€3§éfé%3£€g" 4 -

thiazolyl) - 2 5 netagey16HoGs at 0°E et aljktﬁlﬂhre-lsom&,ﬁ ashe'ﬂ wnthe:manoldnd witlegthe Xyl i c5
Aci d, Syn |sonmer 19. @ndduéd @rﬁ:{s’é& d""g’;f’g' ed;/a%l:gﬂzmc(z - amno - 4 -

t hi azol yl) - 2- 20 E %‘g_

carboxylic. acid, the o%béﬂﬁg lt§m3r oBfarne Fnélcco ?%gp?“& fl‘:zﬁowmﬁemalm ', 20
or 22 are dissoloved in 65 cnB of MERHaNNa0,8iHgR=485.5 sodi um acet ate in 10
met hanol . The whol e i s Icafcllafe®: Crg%3al7s | HE A66r NBH 1411 UNL54.64 SHMRMNt
tenperature, 40 cnB of et hBowl: . af¥ 38d8del’dver MaddhouNak the Rgl¥kation is
continued for 2 hours 30 minutes in a bathgghplk®sd Water, the whole is 25
vacuum fil tered and washed Atmfﬂﬁmuswign $Elt61h33 aéetayﬂ:ethylrrel henof2--et hanol
mxture, 25 twe using i@merrﬂ‘é laeQIYi%nél mqtlgmmtlw c@et}mldvé] -ZzeplenB of 15

X

ther. Aft d
et her er drying ,ﬁr%@atmme ﬁ&f@%’ %ﬁ;ﬂﬁg@ neaggwl olb .3

dessi cat or under sul phuri Cm¥é ' Akidasmm
obt ai ned. Operating W|th alsand-amﬂeEthinoall contact with at rms her| C

hum Sy @ profel it %T&fpﬁ%%%fh %ﬁf‘ O g o

0.1% Det er mi nat | @The &bwauaaﬁmoc fabige duit B@ringlthe course of the con&n#ﬁ%n['ﬂfcr ]
Chr omat ogr aphy Anal ysw %\l:ﬁ%f f013®° hour in an ice-bath, filtdred, washed witha Jiglezthapph, 3. 38

N% 14. 67 S% 13. ““d° vacuum at ambieni-tsmperature ipdhepesgnoe g conceatralgd, 1 4 25
S% 13.1 Na% 4.8 Lefs dmhgg@eawpmamaﬂrm rehydrates. The X-ray

spectrum ( Debye Scherrer) h 1:3ab! e N 6!s)6¢ Ablei 1A, 0¥L4958 Of the product

obtained to be confirned. cfulated: }4293 W@h& YN'PQQ% bs% 13.02 Use

i sopropanol in g ace of et hamdndso aa:/r,m(br |H‘cg4AboNt/ 1440 8xy3%allization of3o
t he expected product. }I!e 24 Crystal | i ne Sodi um Salt of 3 -
acetoxymethyl - 7 - L Am tl?:‘:(ﬁﬂjtmlth thano Jblfgu?eﬁ% eAargputlﬁfEB@&ff’Hmt@p -
acetam dol - 45 at0°Cand0504gof acnd arboﬁﬁédls lved ia @ich®ufiibdter afcddded Syn

| somer @aige The nSmkalaoletuBes filtered @nd-immedintghy\lyaphiliged. They

[2 - (2 - amino3d 4 pr? ch%q f?alm"zleﬂy i3 no - acetani dol - ceph - 33
- em- 4 - carboxylic Adihgfo w B a0yyisis © ﬁ‘&e ormic Acid In snall quantities

and with agitation 87.2 g of the diethyl ani QgH SNNaOC, (5%, 13 H,05604.47

acetoxynethyl - 7 - [2 - (2 - ﬂalculyiedm no -%23809( I“Eégg 13882 -

met hoxyimno - 50 acetam dol - c@‘ﬂﬁ - 82, rb kyﬁ I c acid,

prepared accorduymg to Exanple 5, are addedE;aq, 4§ xture of 220 cn8B of pure 40

form c acid and 220 cnB of oRs@Nine SoduniSalt 6f 3 S acegoxymbthgl £ Dk [230(2 nut es at

50C, cool ed, and 30.1 g ofamino phe thiszolyh -3 nmlt‘-tham!n m-mﬂmlé@l 18ePhi| trati on.

450 cnB of water are poured |nto 3ché““fl“lt1’*’:5'?‘@"’“'7;1“\%‘ 5E C|20|tate
CIQ

is elimnated wth carl ymethyl 2 v A2 12 55
vacuum until a preC' p&&%%é‘"t@r °°?§§ﬁw u{fh@fzoad? hsfégr%gﬁdgéwpkmaﬁﬁ%ﬁ@s{e s

t he then under agntatlon ina bath of iced water 10 cm? of a molar aqueous solution of
sodium acid carbonate. After dissolution, 15 cm® of ethanol are added and the
whole is concentrated at 30°C under vacuum, taken up with ethanol and dried to

50 constant weight. A powder is obtained which is taken up with 15 cm® of methanol. 50
Crystallisation is initiated and the whole is left for one night in the refrigerator. )
3.407 g of crystalline product are isolated.

1

Example 27
Crystallme Sodium Salt of 3 - acetoxymethyl - 7 - [2 - (2 -
55 . amino - 4 - thiazolyl) - 2 - methoxyimino - acetamldo] - ceph - 55

3 - em - 4 - carboxylic Acid, Syn Isomer

0 5 g of the amorphous sodium salt obtained accordmg to Example 25 is
dissolved in 2 cm?® of methanol, 0.25 cm?® of n-butanol is added slowly under



whole is cooled wth ice, filtered, washed with ethanol and with ether, and

dried under a vacuum 31.1 g of the expected product are obtained. 60

. _Anal \IQI S rr:\r r] 60 Cal cul ated:
C% 39 3 H% 4.08 N% 13.48 S% 12. 34 [err]% 3.46 Found: C%39.2 H¥@. 1 N»%

> S% 12. 8 [err] %. 15 31

, 621 31 Stage B: Crystallifnes Sodi um

15 g of the freshly-prepared sol vate obtained according to Stage A are

ol ved in 75 cnB of nethanql . .d t he sol, utlon S treated W|th~v4¢5 g of

ELoa o aValal A Q

SOcH
|sopropaagtda:tém maudehblq(\isndmdaeda’ 48a1bum th&étfglgeratqb\;étaéputﬁgqlﬁ’gdjgr s at [err], the
cryst al scm¥ SP Wi n hoprevnder 2 5 and dried for
t Wo hour§ac fuilg %ﬂrﬁ%ﬁﬁﬂ}ffﬁ ";'uﬁ“sm ‘of the expected product are

obt &i ned. T srteimy mSth®bpenfdity 1 n the open air. Thg follow ng
analysis is obtalned 10

10 Cal cul at ed; Ana%ss 7&%2% LH %‘& D cg 64 S% 12. 94 Found:  C%
Cal o?‘ﬁ : 6
38.6 H®%3.7 @&, ,o 4 3Nn|&_>garrp/neg7_ Anor phous Sodi um Sal t

gf 3 - ﬁcetoxyrrethyl - 7- - amno- 4 - thiazolyl) -
- et hox no - acet é % carboxylic
(3] onl l ere t ystall e .
ACI SyporJ'n gﬂ% ta‘ag &m mol li'P' |ecule of- [210 (2 - amino
mole ule omﬂ oyl M no - acet am dol - 3 - em- 4 -

car boxyl i C m&-raﬁpmttas(m Scherrtr)EA herrypduR obtained abOVSEORj’l"Of the sol vate
with for thecrystaliipe saturg ofdhe piedugtspptainedyt Exanple 24 were 20 dissolved in a
mxture of 3 litres of 96% ethappk 2604p 350 cnB of water. The whole is
congent r at eth axiditar mamee tonthatrdescribed in sitetfaregringExanplesitheddlloningut 3B0 cnB. The
sol vat e sempaugds of sereyaltianmulzzband theigieaits AgY bharedadse of the concentration.
The whole is cooled for one heympbhihgsn i ce-bath, filtered, washed with a

little et hia).j';0| azaoxymeuggf]dr.i@u-ur(mer ammjun}tat thiadnlydnd ZSnperature in the
pr esencepobyloxyimien t acetagidol 25eply{ Johem i- & -gerbekyligjari omdgean xpect ed product

ar @%bt alth#fs ¥ oxy"a@& me‘f‘lfzf’gf‘ °"’%T‘(§lﬂ “ﬁ’“‘z“"‘@fg HY% 4 No% 14. 23

S% 13. Ozaégamldo} ceph -3 -em - xylic acid s ¢, and to/#hlt wnt 14. 1 S% 12. 9

30 B) Anﬁlkﬂhmuslssmdalkahrﬁahnh Bteglsoﬁlameeum@hd/ammew t h et hapol obtained in

Stage A ar u!°°$°|"t!ft'ﬁt el“‘m 29 £ -sodi ym aci d
corfona B BTN Htﬂéthﬁfﬁi“‘@ﬂvﬁ@ ke i e i o
neut r al 5 athin&@h 1 S f| tered and |m"red| ately lyo hilised. The 35

roduct t heh- remnmﬂm et b 2| n2t he %P?:“&I Fhlazob’ -2- (-

he fs‘"'egw ”o@?t's%iﬁ“ P he F i T ACBHS  (9038.09 H%
8’ % 1 AR f I\%/t 2

Exarrpl e 26 3 - acetoxymethyl -7- [2 - (2 - amino - 4 - thlazADI)Gr ¢st 6'l-i ne Sodi um Sal t

of 3 - aé acqtaml Q cep) carboxylic aci;s Fy - 2 -
e o P S S A S e P U

butenyloxy - imino) - acetamldo] -ceph -3 -em -4 - carboxylic acid syn isomer,
and its salts with the alkali metals, the alkaline-earth metals, magnesium and

amines;
3 - acetoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 - (2’ - butynyloxy -
40 imino) - acetamido] - ceph 3 -em -4 - carboxylic acid syn isomer, and its salts 40

with the alkali metals, the alkaline-earth metals, magnesium and amines;
3 - acetoxymethyl - 7 - (2 - (2 - amino - 4 - thiazolyl) - 2 - (3' -

butynyloxy - imino) - acetamido] -ceph -3 -em -4 - carboxylic acid syn isomer,

and its salts with the alkali metals, the alkaline-earth metals, magnesium and

45 amines; 45 %

3 - acétoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 - (vinyloxy -

imino) - acetamido] - ceph -3 - em -4 - carboxylic acid syn 1somer and its salts

with the alkali metals, the alkaline-earth metals, magnesium and amines;
3 - acetoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 - (I’ - '

50 propenyloxy - imino) - acetamidol - ceph - 3 - em - 4 - carboxylic acid syn 50
isomer and its salts with the alkali metals, the alkaline-earth metals, magnesium and
amines;

3 - acetoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 - (I' -
propynyloxy - imino) - acetamido] - ceph - 3 - em - 4 - carboxylic acid syn
55 isomer, and its salts with the alkali metals, the alkalme-earth metals, magnesium 55
and amines;
3 - acetoxymethyl - 7 - [2- (2 - amino - 4 - thiazolyl) - 2 - (I' -
butenyloxy - imino) - acetamido} - ceph -3 -em -4 - carboxylic acid syn isomer,
and its salts with the alkali metals, the alkaline-earth metals, magnesium and

60 amines; 60



3 - em- 4 - carboxylic Acid, Syn Isonmer To 4.95 g of 3 - acetoxynethyl - 7
- 12 - (2 - amno - 4 - thlazolyl) - 2- 45 rrethoxyimno- acetamdo] -
Ceph - 3 = CIlr = ‘-I- = bﬁ'FUUAyI T o acl ul, I.Ilb oyll ;o j

to Exanple 4, 6, 20 or 22, there are added 5 cnB of et hanol , then under _
agitation {n,a bath of iced water 10 cnB of a nolar aqueous sol ution of 6
33

sodi um aci d carbonate. After dissolution, 15 cnB of ethanol are added and
the whole is_concentrated at 300C under vacuum taken up with ethanol and
dried to 507 3xonstant wei ght. A powder ilss(mztai ned vvhi ch is taken up

with 15 cnB of “Iet hanol, TT}SaLT 0 MR pre s
left for one night igp ﬁyﬁx§r°°‘nt‘(i‘§§“agaaimol - . Qr%ﬁxtbﬁgf dm.g gl are
i sol at ed. -Exanpl e 27a iyssiaa!; IwnthehéSentalu meﬁBl theOatlkaBne-eamemaxly maidnydmm afd - [ 2

- (2 - 55 -, met hox actamdo

' 85 3 g enonmatyl SR 0 i @ pe 9%
- cepnh - . gro l'oxy - 1 9 Jnh o] gh % Bsolwhe
anmor phous -sodi um sal { &idne al&GﬁiQnrt ¢ Bigal} AetaARPhIRa -eht$h bﬁﬁ i

cn8 of net hanol, O. 2#ndcaninesf and- but anol |s2 added sI ova under

1, 580, 621 but 3 i acetoxymethyl -t 7 - 9 (IWhO| e

- utyn ox l (o] X C1a § €I,

is cooled for 48 nouldyes, ut,%t.f‘ w %i’ee.t %‘La@& ea{rﬁ.l“.t?ﬁan "F.ﬁ@gne”fm%'ﬂa& arl8
washed with a littl eamiatsd net hanol and dri ed hours under a vacuum at

[err] in the presencF of concentrated sulphurlc aC|d 0.2 g of the
crystal line product p then remai ns
briefly in the open air "ﬁme%l g&it fo?mlectnon was cha%p E%ﬁ%r [err]
Cal cul ated: 15 (98 38¢ ymehyl 3 o lﬁmzt:;a%g] égthiezolys ﬂound C% 38. 1
H63.8 Nb13.8 0% 27.1 Wikihg! Hﬁ@‘c FReP eratlﬁ'g condi t i @gsng ONl y
slightly different CStyﬁléahdebﬁleex |entqsvforms are obt ai ned, contaséwng, for
exanpl e, 0.5 nol ecul g of wat er or | nolecule of 10 water and | nol ecul e of

t hanol . The X E f ot ts obt d ab
confirmihe &?%[Zn 55 E‘ %t"?n?‘%“g“%’ %&"&F&“& Q”Exin{it be Do 45 6.

In a simlar manner &F‘E&%] @’83' d 2Exanpl es, the

foll ow ng, 15 corrpounds of4 .gﬁﬂﬁﬁ(ﬁ the| risal ts maysobeng

pr epar ed. Corrpounds Slenleawpu»@tmtew«sv 7 - [2 - (2- amno - 45cm®
thiazolyl) - < proPér no - acetam dol - ceph - 3 - em- 4 -

car boxyl i c aci & syn Bﬂ@/ 0 iniection Wi ;ﬁ@de? Wdtisihpe al kali netals, 25
al kal i ne-earth netal acgt oxynethyl - 7 - [2
T2 anino - 4 -t bl uyn"?%" B 2 qamine a2 HY0] - ceph - 3 -
em- 4 - car bole [ c aci d a:yush F3Grear ; 4ar¢akbntyhcaaﬂts wi th the al ka$oo et al s,
the alkaline-edPth nSterilegquesnyersivienhdahd ami nes: 3 - acetoxynethyfm 7 - [®
- (2 - amno- 4- tgb:ﬂ?uﬁ'n&jn)t 2 - (2 - 25 met hyl propyl oxy - imno) -
acetam dol - A%Peparaéon fof Ajdresy WhTmadel up, Sotfiprisid: 1 soner, and its

salts with the aI kal i niinS ahkab i pGmealt Rndki® S - magnesi um and
am nes 3 - acet 0Xym3t e{l (1' : éth l&l?ﬁxy?ﬂmmogn‘aafhm:i(ﬂ -@eﬁﬂ’n azol yl) 2 -

(1',1" - dinmethpl - et hoxy3-emm4n09arboxnl&e¢caim do] - ceph - .3 - e m;g_ 35
car boxyl ic acid syn 8wgrile aqugoggpxcpientAgVits salts with the al kali 8t al S,
the al kaline-earth nﬁ,@‘{u'fmogggnem um 30 and am nes; 3 - acet oxynethyl - 7

- 12 - (2 - amno - Gélhﬂlﬁmbtyés)were thade {2 ‘comprising:
- 3 - acetoxymethyl -7 -[2 -(2 - amino -4 - thiazolyl) -2 - :
40 methoxylmmo acetamido] - ceph -3 -em -4 - 40
carboxylic acid 250 mg
: Excipient g.s. for one gelatin capsul up to _ 400 mg

Formulation 6 .
Gelatin capsules were made up, comprising:

45 Sodium salt of 3 -'acetoxymethyl -7 -[2 - (2 - amino -4 - 45
thiazolyl) - 2 - methoxyimino - acetamido] - _
ceph - 3 - em - 4 - carboxylic acid 250 mg
Excipient q.s. for one gelatin capsule up to 400 mg

Formulation 7
50 Gelatin capsules were made up, comprising: . 50

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

(1 - methyl - ethoxy - imino) - acetamido] -

ceph - 3 - em - 4 - carboxylic acid 250 mg
Excipient g.s. for one gelatin capsule up to 400 mg



butenyl oxy - imno) - acetam dol - ceph - 3 - em- 4 - carboxylic acid syn

I soner, and its salts with the alkali netals, alkaline-earth netals,

maghestum-ant—am-nres—35——3—acetoxypethyl—— 7 2 (2 - am-no -

4 - thiazolyl) - 2 - (3 - 35 butenyloxy - imno) - acetam do] - ceph
3 - em-4 - carboxylic acid syn isonmer, and its salts with t he aI kal i

als, the alkaline-earth netals, magne 3 - acet oxynet hyl
- [2 - (2 - amno - 4 - thi azol yl) ﬂ“lmmﬂnmn“mﬂml oxy - 40 -
Ni/ng) - acetamido]- - ceph - 3 [ sq'hr 4 -=*cat bdxyl"l c3actd syn 5 oiter, and
Its HATW %‘x Y!Ty'l e I rr:a)gne5|2um
and am nes; alyey t |azo y - -
(3" - but tht ra1 fému gl éﬁ?fﬂWdSFé‘al°é@ﬁW'c acg °’“"é°rﬁ°“"§f“’e carboxylic acid
syn isomner, Its salts with the alkali netals, the alkaline-earth
met al s, magne5| um 45 am nes;
45 3 - acet oxynet - 70[2- (2- amno - 4 - thiazolyl) - 2 - (vinyloxy
- inmino) - acet&m dotN - 3- em- 4 - carboxylic acid syn isoner, and
its salts with tRe_a tals the al kal i ne- earth nmetal s, magnesi um and

am nes; 3 - acetoXy NH 2 amno”zy thlazolyl) -2 - (I
- 50 propenyl oxy -\imno) - m dol} - cephb 3 - em- 4 - carboxylic
acid syn 50 isonmer &hd its salfys pith tjhe alkali nmetals, the

al kal i ne-earth netal s, rﬁ@‘@éium/,a’n—a eS3cA,0eCHyoxynethyl - 7 - [2 -
(2 - anmino - 4 - thiazolyl) * 2Q (1" -ipro ynglo ky = inmino) - acetam dol -
ceph - 3 - em- 4 - carboxylic acid synC&gp i sOmer, and its salts with
the alkali nmetals, the alkaline-earth nmetals, magnesium 55 and am nes: 3 -

acet §)xy mewheréin R, '7repre§e®ts-a h@@'ogenatpnnoy asatnra.ted atvuiajd hydroQarbyl( 1' - Sbut enyl oxy
T e R A S e R < o "o
ts sal ST o A DA st ﬁmoa.hﬁ He'?:SmS pei magnesi um and
60 antoff Sf the syn 1somer .

60 10 33 2. A compound as claimed in Claim 1, wherein R,"” rep re%? hyl ethyl, 10

33 3- ace ;@gy E%y' “bugpl_seqrhutyl, ¢-gutyl, yjayh, gropenyl. bupmyt, silvoylyor 5 (g0

et hynyl OX ound a€ Bhigiel GO Llaim ¢ &)p [ClaimP, whedin-A depresedts BOXY| i C acid syn
i soner, amhumt. potgwiutns oxlithiomtatem ot doncdaivatent of & cal¢ibre 0a1l toagnesiemear t h met al s,

magnéSi unftar Aam?'xqgo%hd %s claimed in C?fmgla Co?t(f?ﬁ( an?kvlﬂg ein A e %ntgg a no- 4-

thi azol yl Jypsiitite ammomum group deriv ine, | ine,acet am doj -
ceph - 3 trinefhylantine; tGaliylamiiyd, mNaﬁmdhﬂgtlmmhmﬂmr msa(rhyuroxmeﬂm)t s with the

al kal i neatainsmethmbl;ukhgzlzlsnéme é;lrl 1§1A Wgnemay‘n%rggegl o% nes; 20and 3 -
aceBxymey h‘yjmm ;Z‘p o] m‘dé’ 0 A TERESED) o (g 10
preced

but ynyl oxy "-¢.I1aA'%aft @ clalma&ﬁ g@hlannsSm'tthfB}m ofh crys@allineoxyl i ¢ acid syn

i somer, hydide forohed Wiih o3|t sr WlS'miolqchles efl was¢ri netals, t he aI kal i ne-earth

met al s, n'é5|3um 5 7hFo§;?mI Qﬂ cpino 7%“’;3 9}5‘ ;Zﬂ‘l’ q for i i ecti on was
madesSup, ﬁ oo fig ac"‘l%“' °§p &P oty reRTaRe ormRgs no - 4 -

t hi azol y| he sodium salt of 3 - acetoxﬁméih)hydr-QXy(} anmnne4 théezaly i R do] - ceph - 3
- em - -mpmnynmoc agetpnjido] - ceph - 3 - em -4 - carboxylic acid in the form  5QQ my Sterile

aquegus eRQﬁ e crygaane sodium salt of 3 - acetoxymethyl - 7 - [2 (2 anﬁn&nﬁ For n}b' ation 2 20
A pr¥par atnifblylh O Jl’ﬂktﬁ&ty GithiddS &ﬁéﬂd wedp liend 0@ - carboxylic
20. acid in the form of its syn 1somer and optionally in the form of a hydrate or solvate.
10. 3 - Acetoxymethyl - 7 - [2 - (2 - amino -4 - thnazolyl) 2 - methoxy -
imino - acetamido] - ceph - 3 - em - 4 - carboxylic acid in the form of its syn
35 lsomer, as obtained by the process described in Exampie 4. 35
The sodium salt of 3 - acetoxymethyl - 7 - [2 - (2 - amino - 4 - :
thlazolyl) - 2 - methoxy - imino - acetamido] - ceph - 3 - em - 4 - carboxylic
acid in the form of its syn isomer, as obtained by the process described in Example
7.
40 12. 3 - Acetoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 - ethoxy - 40 .
imino - acetamido} - ceph - 3 - em - 4 - carboxylic acid, syn lsomer, or a salt
thereof formed with an alkali metal, an alkaline-earth metal magnesium or an
organic amine.
13. 3 - Acetoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 - (2' -
45 propenyloxyimino) - acetamido] -ceph -3 -em -4 - carboxyhc acid, syn isomer, 45
or a salt thereof formed with an alkali metal, an alkaline-earth metal, magnesium or
an organic amine.

14. 3 - Acetoxymethyl - 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 - (V' -
methylethoxy - imino) - acetamido] - ceph - 3 - em - 4 - carboxylic acid, syn
50 isomer, or a salt thereof formed with an alkali metal, an alkaline-earth metal 50

magnesmm or an organic amine.



3 - acetoxynethyl - 7 - [2 - (2 - amno. - 4 - thiazolyl) - 2 - nethoxy -
imno - acetamdo] - ceph - 3 - em- 4 - carboxylic acid

500 ng Steril e agueous EXcrprent—Og-s—V 5 cni
25 Formul ati on 3 '
25 A prepagation for injection was nade u

P, .
e O T ﬁﬂl |I|IIﬂIﬂHHH IHIJ s o)

30 Sterile aqueous excipient g.s. v 1,580,621 5 cn1§5
30 Formul ation 4 A prep oe U CONPI TSIy 3~
aCet DT 11~ 7 - i Rl TN IO P s o

met hyl et hoxy - imno) - acetam dol - cep 3 - em- 4 -
carboxylic acid ’ NH-R, 500 rrg 35 Steril e aqueous
exci pient g.s.v. 5 cnB Formulation 5 Gelatin
capsul es were nade up,: m&w;i Ngg 3 - acetoxynethyl - 7 - [2 - (2 - amno
- 4 - thiazolyl) - 2 - 20 met hoxyi m no - acetanidol - ceph - 3
- em- 4 - = 40ligar boxylic acid

250 ng Excipient g.s. for one 400 ny
Formul ation 6 Cel atin capsul es orrprl sing: 45 Sodi um
salt of 3 -acetoxynethyl - 7 -1\ - ' 45

thiazolyl) - 2- nmethoxyinino - aéR g 4 {Ta)boxylic
acid : 250 nmg Exciptent g.s. for £I ca?psul e up to
400 ng Formul ation 7 50 CGel atin capsul e e madg up, conpri sing:
50 3 - acetoxynethyl - 7 - [2 - (2 - anmino - 4 -t azonI)-2-(1' -

met hyl - ethoXy - i M Rigrein FYGESresehts! @ kroup FedidNable By acidiFUrolydis or ByHy@R¥eholysis, AC1 d
250 mg Exci pi enf . s R,fpregns bart remoe bﬂ ecmu pydralysis or by hydrogenolysﬂd@

34 saturated or unsal rated hydroc hayipgrfrenr] (¢ Hgoms,land A 7 -

ami not hi azol yl - acef*afij G ned. i kﬁéﬁd‘é‘m‘.ﬁﬁég‘iﬂﬁg M%&e SR Gkt he

general fornula: 5 represmhart&buﬁbx c@fbbilyl M, ®SeRidrylptr Mdfo@ﬂﬂ%r%ﬁr@ﬁﬁe@iy]&y

saturated or ur8at ur &toe hydroc or 5 ragl cal haV| n froml to 51 carbon 10
atoms, A represents g “% al fg Iwént of
an al kal i ne-earth neg po% o1 géiﬁra@%‘hre dao nmc'flnﬁmw m"ﬁ‘gﬁ cesfbnnw selﬁs a
substit ut ed amngnl umrhygrosep atdnn & aibherphyd nrug: acidid hxemfxmrdm@drog&mely&ylrto
i soner. obtaip, @dh‘p{m eemas; td @ﬂsmrpwcw%ﬂhmg_nerwfmmelan [err] 15

represents a nethyl, ethyl,
t-butyl, vinyl, propenyl, but

0 propyl, isopropyl, butyl, sec-butyl,
¢l ethynyl or propargyl radical . 3. A
compound as clainmed in Gaimi or Caim2, wherein A represents a sodium
potassium or |ithiumato aequi val ent of a cal ciumor a magnesium 15

won =l

— NH S
i ™N
YTl
\ /-——N & .

.0 CH0CCH3
orll | 2
1 | COpH
(Ib)

wherein R,” is as defined in Claim 1.
18. A process as claimed in Claim 17, in which the compound of general
formula Ia’ is a compound wherein one or each of R, and R’ represents a t-
20 butoxycarbonyl or trityl group, which compound is hydrolysed using anhydrous 20
trifluoroacetic acid or aqueous formic or acetic acid.
' 19. A process as claimed in Claim 17, in which the compound of general
formula la’ is a compound wherein one or each of R, and R/ represents a
trichloroethyl group, which compound is subjected to imydrogenolysm using a
25 zinc/acetic acid system. 25
20. A process as claimed in Claim 17, in which the compound of general
formula Ia' is a compound wherein one or each of R, and R,’ represents a benzyl,
benzhydryl or carbobenzyloxy group, which compound is sublected to catalytic
hydrogenation.
30 21. A process for the preparation of a compound of general formula Ia’, shown 30
in‘Claim 15, wherein A represents a hydrogen atom, in which process 7-amino-
;:ephallosporamc acid is reacted with an appropriate acid syn isomer of the general
ormula:



4. A conpound as clainmed in Caiml or Caim?2, wherein A represents a
substituted amoni um group derived from nethyl am ne, propyl am ne,

) nyamie:  et-hvar ¥ ’ . )
(hydroxymet hyl ) am nonet hane, “ar g| ni ne oer—lysine. 5. A compound
as aimed in CGaim1l, wherein A represents a hydrogmmm 20 a SOdI um
atfo r a diethylanmoni um group. 6. A sal I,m 'Lq‘ ny of the™
prdlcedi ng claims, in the formof a crystal ﬂglﬂmmad with 05, 1
or ~¥3¢ nol ecul es of water. 7 asso@get oxymstkfyl 3@Mm no’- 4 -
thi azorytry -2 - 25 }?no- gecetam o] - ceph —3—~=em- 4 -
carboxylic acid in the form 1 25 syn isoner. 8. The sodiumsalt of 3
- acetoxymethyl - 7 - [2 - amno - 4 - thiazolyl) - 2 - nethoxyimno -
acetam dol - ceph - 3 - en$- 4 N carboxylic acid in the formof its syn
i somer. 30 9. The &yystalline sodiumsalt of 3 - acetoxynethyl - 7
-[2- (2- amno - 4 - 30 18zol P2H2 - methoxy - imno - acetam dol -
ceph - 3 - em- 4 - carboxylic agfd in the formof its syn isoner, and
optionally in the formof a hydrate or solvate. 10. 3 - Acetoxynethyl - 7 -
[2 - (2 - amno - 4 - thiazolyl) \2 - gsthoxy - imno - acetam dol - ceph
- 3- em- 4 - carboxylic acid in mof its syn 35 i soner, as
obtai ned by the process described i QR anpl e 4. 35 11.
The sodium salt of 3 - acetoxynethyl = 7 - [2 - (2 - amino - 4 -
t hi azol yl(whereid R, af®R ] ave\ss defined if Claim 85)@t afunélivhal-deivapite theréofto em - 4 -
car boxyl| i etz the deﬁresirvemb@mmoéfthqxeserslyfnrm%rrer as obtained by the process
descri bed in ExargpHe-R 12. 3 - Acetoxynethyl - 7 - [2 - (2 -
amno - 4 - thiazplyl) 2 - ethoxy - 40 imno - acetam dol - ceph - 3 -
em- 4 - carbo Cld syn isomer, or a salt thereof fornmed with an
al kali netal, I|ne earth netal, . magnesi um-or an organic amne. 13. 3
- Acet oxynet hyl -[2-(2- amno. - 4 - thlazolyl) - 2- (2" - 45

pr openyl oxyi m no) - ol - ceph --3 - em- 4 - carboxylic acid, syn
isomer, 45 or a saltythelleof™N Lsh an al kali netal, an i

al kal i ne-earth metal-, Mmag@esi um or a orgapi c am ne. 14. 3 - Acet oxynet hyl
-7 -12 - (2- amino N4 - thiazo N.- - (" - nethylethoxy - imno) -
acetam dol - ceph - 3 - {1 4 g“car boxXy c @@ Q),c@y 50 i somer, or a
salt thereof formed with anfal kali rret al an a?ka" ine-earth netal, 50
magnesi um or an organi ¢ am ne. co O,H

1, 580, 621 35 15. A pa(ﬂ)ect ed 7 -

am not hi agrdrth K, ag@gt Y gisodefmgae;at@jug,sgor anic acid oxime derivati ye of the
general form2l a: p y & dal %ﬁ abp 2&sie nwhichaarg ardydridesorniabtie¢ by aci d -

hydr ol ysi ehlegjde loyed. T nis a group removable
by aci o gl AL, %f% %I‘&%“ a@:‘ggﬂﬁf@a’c@ &y £Pnsat ur a ed
hydigcar bgﬂlpw,a |ca aV| ng rom car bon at ons, is ag,defined in
Caim1l, thedchmpoesds ﬂgmn@;ml(ﬁalmﬁé m @vhnhdiefumeor@y@rwsmfthe 16. conmpound
as clal ne?sfc:q Hl%lorfﬁm hd Ele re ct1 15 carregﬁ g‘ n«{e o%ﬁq;l rr] represent a
- but oxych? (e o124, Sl Whidh QB Bhday] I@-Fneﬁ@l[ bobenzyl oxy 10

gr oup. morpholme, pyndme Oé a tnzélaky]ammef&i 24108 mh n

10 17. A sheal pnyt ¢f drlaims 24 te ¢] dghe ﬁ'@ﬂal for mula [err]
shown in %g j luf Pﬁ g’gﬁfaé"sdé’ﬁtt’?a‘ﬁ‘gﬁf) ﬁ%@%’ﬁt"a‘% m§T9f whi ch process an
appropri a't e conpou of general formula [err], shown in Claim15, wherein A
represents a NH— R :

s N

k?‘—(n/ C02 alk

"N (1)

Now!

20 (wherein R, and R/’ are as defined in Claim 15 and alk represents an alkyl radical 20
having from 1to 4 catbon atoms) first with a.base and then with an acid to form the
desired product of general formula II.



hydrogen atomis either hydrolysed in an acidic nmedi umor hydrogenol ysed to
15 obtain, as the syn isoner, the desired product of the general

f or mul a: wher et-A—fer+—+s—as—def-red—ti—ca-m1—18—Aprocess—as————
clainmed in aim17, in which the conpound of general formda l&--is a

conpoung~wherei.n one or each of [err] and [err] r - 20
but oxycar bonyl or trityl group, which conpound ls’m@ﬁiﬁﬂmﬁ'wfuﬂg (@
anhydrous. 20 trifluoroacetic acid or aqueous for cOl'L id. 19. A[H:
process as”cl g med in Caim17, in whichysdegaconpound of general fornula; -

la' is a conpoun SH el Qe oheach O Terr] 2 eTT] Tepresems a |
L1 chi or o6t hyl 01 oup VR LRt & Seyy Sy B enth Ot Ru I R D g
25 zi-nc/ acet i chydmichlosidy sdid:m

25 20. A process as &P sk g imedyin By Oﬁqaivm26:th 28 lim whichthe gowipaind g ner al
fornula [err] §i s %: ﬁ@@m&%ﬂﬁ"ﬂn@ t5qatipg thy cgrrespapding séi’h!im[‘@'r?f]"?e 5
enzhy

represents a benzyl, dryl or carbobenzyl oxy group, which conpound is

subj ected to catal ytic hydrogenati onNH3D 21. A process for the

preparation of a conpound of generaljfornula la', shown 30 in Caiml1l5,

wherein A represents a hydrogen agdm™~¥jp whi ch process 7-amn no-

cephal osporanic acid is reacted wyh a _approg)ri ate acid syn isoner of the

general formul a: 36 0_2 alk 1,580, 621 (wherein

[err] and [err] are as defined in Caim or af tional derivative

t hereof to obtain the desired conmpound off t he gené formula: 5

wherein [err] and [err] are as defined i aim15. 22. A process as

clained in Caim2l, in-which an anhydride- ?he acid chloride of the acid

of formula 11 is enployed. 23. A process as clainmed in Caim22, in which

t he anhydri de f or méwhergin B/ repressnts 4 bydsegen @onpér 4 grobniRy|and hikds asf definatie or

di cycl ohexy! oy bod Al M) RETRERG Yol Bt mE T stoiabe M ocess

as claimed in dai goy.AEr i i CI95 I Lo W cbiiod o Benerst0 acl®

11 is an acid hal i demola IVhie trasted] wih betelr dhibeidé o the brésencs iof u thiglkyldmtingN-i on  of

i sobutyl , chl or of or mft'?ll ehg!mre:;r ?Jélﬂ on is carried gut in the presence of a

base. 25° ‘A mocess i AT e SRR R, DRI

15 mor phol i ne, rididal Bavilg fRSm & té B icasbly idiis ieprepared by a multi-step process in

15 26. A process awhghanpepropnntasny iomeChitheger2ial fomil; in which the

starting material of general fornmula 11,,prepared by treating an

appropriate syn isoner of the general f rnﬁl a. 20 (wherein [err] and

[err] are as defined in Claim15 and resents an al kyl radical 20

having froml to 4 carbon atons) firs a. base and then with an acid

to formthe desired product of general | a 1;02 alk37

1, 580, 621 _ . C 27% A process as clained in

Claim 26, in which the base is sodi um hydroxijde. 28. A process as clai ned

in daim26 or aim27, in which the acid i ¥dil ui{py’hydrochl oric acid. 29.

A process as clained in any of Clains 26 to 28\d£ whi ch the conpound of 5
r

general fornmula Ill is prepared by treating the respondi ng syn i soner of
the 5 general for (aHegin alk is as defined in Claim 26) is treated with an equivalent of a compound
20 capablq of introducing a group removable by acid hydrolysis or by hydrogenolysis 20
to obtain the corresponding syn isomer of genera! formula:
NHRy
s” N
R cO 2 alk
M tv)

OH

{wherein R, is as defined in Claim 15 and alk is as defined in Claim 26) which is then
treated with a hydrocarbylating agent to obtain the desired syn isomer of the
25 general formula: 25



(wherein R represents a hydrogen atomor a group [err] and alk is as
defined in Caim26) with a conpound capabl e of introducing a group

t+enovabl e by aei-d—16—hydrolysis—er—by—hydrogenolysis to fo t he
desired product of general formula 111. _10_30. A process as clal din
m 29, in which the conpound of general formula I'Vis—treated wit
\fy! chloride in the presence of a tri allm" yl m)rph ne or
ine. 31. A process as clainmed in any mmm m gﬂ!f; in which a
o%nd of 15 general for rrug 031 wher*el f [err rsePh sents a "satur at ed
or u eF-befe-at ONs | S

prepared by a nmulti -step,prﬁH&)s in which an appropri ate syn i sonmer of the

general formula: NH2 (whereln alk is as defined in Claim26) is treated
d 20 capabl e of introducing a group

by hydrogenolysis 20 to obtain the
correspondi ng syn i soner neral cpgram! a: (wherein [ERR] is as defjned
in Cdaiml15 and alk is as defi n aim 26) which is then treated with a
hydr ocar byl ati ng agent to obtai nft he desired syn |sorrer of the 25

general formul a: N~

25 38 Sorll nae0, 621

38 wherein [ERR] is as defined in Caim15, alk is as defined in Caim 26
and R'b repheesie R, ds as defined at Cthiny15,ualls & asr defieell inyClaiac2e md Rriadi cal havi ng
from| to Wpreshison saigrated .or pnsaturated hymcaﬂ?!(‘ prdicab bavingsfremditeetl in C ai m 31,
0 which (HEBIRIAG & 18300 buin B U R bfodua bf ALRH W Ll trityl
chlori de iforhd£ DT & $RAEE Wt tx&tyltdhloitlii ydﬂ\mpreeen f AGlalkylamitR( Nhol i n€ or

pyri di ne. lB@hylﬂn toleser mdmbal med_in 31 or. aim32, in which the

hydr ocar by, ereEs @ | Claj g 3& ' R g waigh dhete. 10
34. Aopr Oché' roc yl‘?\ a&eni 1s an a%‘l I%:Xl ﬁ‘ﬁﬁ% la%ﬁtlggg’e cbﬂpmti%h i he]_ conpound
of 10 gen@hahl ff)mul’ﬂ.lla'aav eaem eems aﬁhyﬂmé:eaemﬁsq:r@ah 8y op@tesait om 1's prepar ed

by a pr oceﬂ§§1 dcllﬂa’é'lﬂ Clahﬂsam 3. d 35. .A process for
preparing la, nﬁ ,ﬁg O@‘a&f aj” B\R/ib’ls‘ﬁ’w@l"éf: M7, in which an

appropriate syn |sorrer o enera J‘orrrufl or erein R'ais a chI or oacet yl
group or a saturat,eg-ocmtyﬂurat ed hydrocarbyl radical having froml to 4
car bon at ons) isMed with thiourea to obtain the desired conpound of
general formul aghb™S A process as claimed in Claim35, in which the
conmpound of genay al formula VI is prepared by reacting

7-a yo- cephal os P with an . 20 appropriate acid syn_ isoner of
t he general formula: ined ipyf) aim3S) or

functional derivative esi red compound of general
formula VI. 39 1, 580, 621

39 37. A process as cl amw” m 36, r‘?m: reaction with

7-am no- cephal osporanic aci 5 is carried but uffdef the sane conditions as
those defined in any of Clains 22 to 25 iGP2H1 ati®n to the reaction of

7- am no- cephal osporanlc aC|d with the acid of general forrrula 15

38. A proclbere sR'@I 1 xenum Saﬁuf@daqf fafPﬁ*uh qarbyl he corrpound of
5 general § lﬁjﬁf mdf%tg 'Sttt"éaé‘tdl‘ﬁ‘ 5%;3?8 t|“'i“;ﬂ“'e syn i soner of
t he gener a 36. A process as claimed in Claim 35, in which the compound of general

formula VI is prepared by reacting 7-ammo-cephalosporamc acid with an . 20
appropriate acid syn isomer of the general formula:

with an equivalent of a gb6np
renovabl e by acid hydrol wsis

=

NH—COCH, Cl
s N

\:-%(C02H

N
N
ORY (11a)

(wherein R"a is as defined in Claim 35) or a functional derivative thereof, to form
the desired compound of general formula VI.



formula: (wherein R'a is as defined in Cdaim35 and alk is as defined in
Claim26) first wwth a 10 base, and then with an acid, to obtain the
desi red.conpound of general formiata—I1039 A process as_clained in
Claim 38, in which the base is sodium hydroxide. 40. A process.as clained
in daim38 or CJaim39, in which the acid is dilute hydrochloric acid. 41.
A process as clained in any of Clainms 38 to 40, in vﬂmunﬂuﬂlmrlm m of 15
general formula Illb.is prepared by reacting a conpo ”1 ,

i ntroducing 15 sphe chloroacetyl group with gogyn i soner of “tht general

formul a: (wherérn [err s as uenueuuuuam. etk ts—as uc....cu.n39
Caim26) so as to fgg ﬁpﬂg&sj‘:fﬁﬂm i b iy Which thmteation wity e7|°ﬁmu
formula 111b. 20 any of 2 RIBGER ﬁt1@§toqr|§e1fe T‘y '#fltﬁ h:ss mcac!gh t he
conmpound capabl e of “lethmmeeﬁmner fbhmxlactll or oace group |s CRI“G* 58 et i ¢
anhydride or rmr'?ochl or&l mpd in Glaim 26 elelsﬁ invhishahewshpound®ifai m s
41, in which the corr%q CapAL? és”&"fpafeﬂtb?’gﬁ"d‘EF pL"Fﬂ?"E‘ﬁF”GPB&E’éIYW"Q‘F%p i's
a chl oroacetyl halide and the reaction is 25 carried out in the
presence of a base as defined in O ai niVb—COCH, Cl 25 44. A process as
claimed in any of Clains 29 to 33 and 41 to 43, in which the syn isoner of
general formula IV, Vb or IV' as agpropfiNate is prepared by reacting

thiourea with an appropriate conpou of A he general formula: X-CH2-C
C02alk O N b 30 (wherein X repres a fd@?hllﬁ atomand [err]
represents a hydrogen atom a 30 group r @gg id hydrolysis or by
hydr ogenol ysis or a saturated or unsaturatied. hydro { E radi cal havi ng
froml to 4 carbon atoms, or X represents 1580, 621

40 brom ne atomand [err] represents a hydrogQ atom or an al kyl radical
having from| to 4 ciwizedin Rt:DEE)deMhEdGNCRINODASRS alkSs d.c’.'&éﬁr@ﬂn&flénﬁn%) A wihat @)
the reaction id0 carrlbeﬁd'&oéthenmtam mbansbémchompo of feReraodulOMa.i S 10

carried out at anbient élal“ﬁdt‘%%;ltﬁ%% 11)';1 hass& lanthmtrbm
st oi chi orretrl c amounhydebchl kg%%l%cgﬁna’d T éﬁgla’m O By fi’%'sd‘f“‘f’r om 1
to 3 hours; g) t he rladtnromssias clainted icthy fIClai 36 k/400E Whithfthe dnfpbund of
condi ti ons a) dnd b) & "&?‘ form PéHbsss’r red| byireasting m cdthpound dapable of nttodukinghe 15
conpound of general F§riHfreRexiy] aroup i ?f%"‘)@f"ébf’fe'é‘éﬁf'?“af‘{ﬂ“bi\ﬁ ne atom and
[err] represents a_hydrogen atomis obtainyg by treatnent of the
appropriate conpound of general formula: erein alk is as defined in
Claim26) with a brom nating agent. 4G A cess as clained in daim45,

in which the brom nating agent is bromne igself. 47. A process as clained
inany of Clains 17 to 46, in which th d %O conmpound of general
formula la or Ibis thereafter salified to f %Tll{‘a metal 15 salt

t hereof, an alkaline-earth netal salt thereofll a magnesi um salt thereof or
a substituted amoniumsalt thereof. 48. A pr'\()\ess as dlwhed in daim47,

in which to forma netal 'salt the conpound of g al formula l'a or Ibis
reacted with an appropriate mineral base 20 of with a salt of a
substituted or unsubc?.ﬂleltemtladxsakdqﬁnmmﬂmnbm@n&isesdiﬁhdmammﬁ@sodagtof&m
process as cl aige q:%‘ ﬁﬁl&cei‘;f éitﬂ Mfal mt:%slltbar boxy| |cl aC| dis
a salt of diet hyI ac,ﬁ;rb gh Capablg of 5o 29
process as cl ai med idhigdidy. O e 039 de S0 °"° fFloTSscele

43. A process as clalmed in Cla1m 41 in whlch the compound capable of
introducing the chloroacetyl group is a chloroacetyl halide and the reaction is
P 25 carried out in the presence of a base as defined in Claim 30. 25
_ 44. A process as claimed in any of Claims 29 to 33 and 41 to 43, in which the syn
isomer of general formula IV, IVb or IV" as appropriate is prepared by reacting
thiourea with an appropnate compound of the general formula:

X—CHz—C—ﬁ‘ €O alk
5 (vu')
30 (wherein X represents a chlorine atom and R,’ represents a hydrogen atom, a 30

group removable by acid hydrolysis or by hydrogenolysis or a saturated or
unsaturated hydrocarbyl radical having from 1 to 4 carbon atoms, or X represents a



conmpound of general fornmula la or Ibis first formed and is then salified.
25 51. A process as claimed in Caimb50, in which the solvate
formed with wat ohol is enpl oyed. 52.
A process as clai med in Claim51, in which the solvate with an al cohol is
fopmeq by treating the corresponding solvate formed with formic acid with a

IR, o e ! e T

30 . A process as clainmed in g§¥of CIalnﬁs 48 to 52,%in whi a” w

|5 IU[IIECFU rcaCLllT tre com otiret U| gererar—f ornmul a | a

Or l b Orbr mg%%a rF@p&fSWbﬁr%;; erised lérha € reactl:ﬁn iS car, 'bé UnSUbSt I tut ed
~ali phati Gy s a%'" L Golvahd R0 RS G b erk: VR Sonipiiratdegti M 53, in whi ch
t he crysinahd preeensoot umhstahtially Stoaﬁnometnc aoeqadfeliolya kit mg sodi um acetate

wth a squm%é'mefﬁo(gdrhpéhﬁds @rc)qehw%tloﬂ is carrigg ofitnbaqrving bathor 115 fornmed with
formc a any of Caing 47

(o 53, [l i Wﬁﬁm&m S et o baler

et hyl treathdh@ BPhe APstoptents 56. A

process as claimed in any of Clainms 47 to 53 I n which the sodiumsalt is

40 prepared in an anor phoGH3 ~&mCan@0j 8lk hereafter converted to the

crystalline formby a process || n||vvh| ch the anorphous salt is dissolved in

antrgani ¢ solvent and the crgstqllization then brought about #ither

directly or indirectly by the adslition of one or nore other organic

sol vents. 45 57. A progygs &¥HEVainmed in O aimb56, in which the

anor phous salt is dissolved 45 1n nmethanol, and crystallization is brought

about by(VﬂdGIft dlpis asfdefired iwClaim26) with ebhmmltmg asopr gpanol ,  n- but anol ,

acet one ﬁmg:l Sefnipgess sy claimef),ip (daim 45pfn Whish she brgmipating #psitnl of gener al

formula I'D 47, ANErdEesd Bs @L@Hemul any BF ®RinksNi780%8! I WfictOMB§6rdleaf Ormul a la',

shoswn i ncdﬁi;ﬁmm dﬁpndrﬂ feinuladn ot rbeaﬂnedaﬁ':@ salified tofbtmharedikatichethlt 0 ob% ai n t he
corres pOﬁ’%l there &ﬂ&cﬁﬁﬂ% }eplt theseofus maptesiugsalt ther@hosabj ected to

hydr ogendt™, éﬁ&é@‘ﬁ?k x.ﬁ,eézpﬂmh B0 & e PBPOR AL Tormuia 107 5O

A pr ocesgonitfou gefdallfor i OF Thils rehéted kIt dpBRpiste mtsaedast-.o hydrol yse t he

sak® of gemﬂralsaltf erzmubalttlted or mrsulfsmutpd@haharugl cabpyyli¢ acd.oacetic a¥i d or acetic

acid. 60, Af(aﬂ‘ﬁ({ﬁ% Qaimedsinfial wyhichihe salt f thegaiberylie pd By dr ogenol ysis is
ffect ed ac érti anou. am or ace ic aci

e 0. A pro e\i Min which a solvate of the

55 61. Acqmmmssfmere famﬁndladsrlanyﬁm‘foazaim:B&eh@alﬁi@d. I n which the salt of

geReral forfufproc Ssaiislal ﬁol R l;lao‘; Jﬂhék@gyataéormpéwnbuatpn any25f O ains 47

to 55. wit ormnc ac or with a
A process as clalmed in Claim 51, in whlch the solvate w1tl]r h@?é .
41 62. Afoph&s 8P treatiy thé QBAdsholding sSORAR A GhithOBRAiE Alcid a.urrul alb', shown in

Cl ai m 1, mixturobf theaienhal anfl orien ithds tkatmensbmfollqwed:bmmeh&pnmﬁﬁst antial | y as

ded®ri betheisglp with,re rence. s 3 t¥ 13 and 20
1 »e

o o A, Sinlledtig SRl ORI brenar &3y

process bith a salt aa ﬁ]b&titmeai ot ﬂnsﬂlib)ét Edtlm?car 6xyllie abid

5 64. A haﬂrrademesmlcla@mﬂpoﬁlmmdﬁ lomlncalthn wgstallas saditinwalt ivat er | al, one or

m)r'% phafﬁjﬂﬁgﬁﬂ o219 o‘yugd’g e %‘Qﬂﬁg{uﬁ gf°°88‘?+E‘Fleﬂf gesflul a 30’ , shown in
;1 N5SAASREdedlal O u labotd7 Bo 54) RGN ialifMativieli €l €. 65. A
corrpos It camemn ol ane nenlonermf @nan. athfi4{hef, mettlanal fethanal aad héevomemt eri al 10

conpr i selgnt. I east ong .co ound <l erein A represents
o B0 ol =R et B S atinled ' o <l

in whi Chb @ro@&i in\bAhicKakedmorp hohx§saa .msmmnd arérg Vel ahdithel ai m 7. 67.- A
conposi t frynalbetion thembrbughit abbutiethGAirectly astindidectiyhy the tddponmiit erial is a
one or more other organic solvents.
45 57. A process as claimed in Claim 56, in which the amorphous salt is dissolved 45
in methanol, and crystallization is brought about by addition of one or more of ¥
ethanol, isopropanol, n-butanol, acetone and ethers.
58. A process for preparing a compound of general formula Ib’, shown in
Claim 1, in which a salt of general formula Ia’, shown in Claim 15, is either treated
50 with an acid to obtain the corresponding compound of general formula Ib, or 50
subjected to hydrogenolysis to obtain the corresponding salt of general formula Ib’.
59. A process as claimed in Claim 58, in which the acid used to hydrolyse the
salt of general formula Ia’, is formic acid, trifluoroacetic acid or acetic acid.
60. A process as claimed in Claim 58, in which the hydrogenolysis is effected
55 by catalytic hydrogenation. 55
61. A process as claimed in any of Claims 58 to 60, in which the salt of general
formula Ia‘ is prepared by a process as claimed in any of Claims 47 to 55.

=3

.-




15 conpound as clainmed in C aimS8.

15 68. A conposition as claimed in Caim64, in which the active material
is a conpound as cl.aimed i: - =t ' ' '
64, in which the active material is "a'corrpound as claimed in Caim.10. 20
70. A conposition as clainmed in Gaim64, in wich the actlve materlal S
20 conpouM as claimed in daim1l1l. 71. A corrposit, 1 Cl ai
64, in which the active material conprises at Ieas ounds
cl ai med |\ﬂ~an¥“of Claims 12 to 14. 72. Alg S|t|on as cla| rred in dai My
64, and subst

e
62 A process for preparmg a compound ral fo
of the Formulati OnsC a I{:t)fg )Aa Ia’ shown in C%? %ﬂ suétm%rgg cn ggener al
fornmula VI "as defi ngekid Qlt one’of Itk @ to 03 &d¥20 1G22

of general formula VI 6aA clrminoumtioflganeazﬂyormﬁlaai'ar rlﬁwsﬁeteopﬁaared:hya ﬁrh&ss

Appli cants, SANDERS’@N‘E@(% nbgw | A 97 Hi Stree

Col chester, Essex. SRRy e BRI }Xﬁaﬁ@ f‘ﬁaﬁ\%ﬁﬁﬁw‘& glo.f ffon
Subsection (1) of tj assBaitmtvﬁmAp;mtmé hdr@adeati@Nvehdite. 1, 536, 281. Pri n‘[ ed for
Her Majesty's St atlonésﬁ Aaormpostmnb elhigneCon Qlasm A o which dleeniati iye orate®gh. 1980

Publ i shed by he *sem 30 “Bi?ﬂ?%%ﬁr?ﬁ{‘%‘ fmwlwbhygemmmwsemA | A9

en o
from whi ch copies mi' eAQ ﬁdsﬁi% as claimed in "Claim 64, in which the actlve material is a
compound as claimed in Claim 7.
67. A composition as claimed in Claim 64, in which the active material is a .
15 compound as claimed in Claim 8. 15
68. A composition as claimed in Claim 64, in which the active material is a
compound as claimed in Claim 9.
69. A composition as claimed in Claim 64, in which the active material is a
- compound as claimed in Claim 10.
20 - 10. A composition as claimed in Claim 64, in which the active material is a 20
compound as claimed in Claim 11.
71. A composition as claimed in Claim 64, in which the active matenal
comprises at least one of the compounds claimed in any of Claims 12 to 14.
72. A composition as claimed in Claim 64, and substantially as described
25 herein with reference to any one of the Formulations. 25
. 73. A compound of general formula VI as defined in Claim 35.
: 74. A process for preparing a compound of general formula V1 as defined in
i any of Claims 36 to 43.
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97 High Street,
Colchester, Essex.

-Reference has been directed in pursuance of Section 9, Subsectxon (1) of the
Patents Act 1949 to Patent No. 1,536,281.

Printed for Her Majesty’s Stationery Office, by the Courier Press. Leamington Spa. 1980°
Pubhshed by The Patent Office, 25 Scuthampton Buildings, London. WC2A 1AY. from
which copies may be obtained.

of)



