fe invention relates to [err]-1lactam conpounds, pro- cesses for their

% epar ati on and agents, such as nedica- nents, in particular antibacteri al
gents, and al so agents for pronoting growth and for inproving feed
filization 5 in animals, as well as anthi oxidants. B-1actam conpounds ‘whi ch

frry a substituted Ta&mhﬁf@ﬂl:@ﬁ' de 1Ghaisn thave- 18l d@aflye RsduAiescr ed.

us, for exanple, ,penicillin conpounds which contain the structural

fenent [er FESRASK éf|°ﬁ AP eddn pd'épe?"sal}tis"t"i AP IR Y5y B e hit 27 o-
yclic radi eahtand iRl pard iR Lreepragteibia celrsitalt uigeth 1, WEdibaisd Wgsh 46

| group r | , nt | oned [ n. Patent
ecificati ?)ﬁ? §% g'é% 19'%dkg¥'°'%§ %g'tdeﬁ‘t Sgg' RS opneeffeé‘%qs at
rther nﬁremUSﬂPataéﬁt; e tieflilc Atsi @rmtzﬁoonaaeg; descri bes cephal osporin
npounds Wi th an agrylam 4o &,Im%%u%gscfnlﬂhwm S | {}g ét)(ﬂf i guration
lcals 1n

d carries, inter alLia, aronmatic or heterocycl IC ra

posi tion ARAYR2EJSe: isdie [cdarin Py epld@ndy hasat |4ﬂ15 GReibfds to
rr]-lactan1con} 27 huRQUFGS whbﬁmt@orm@mnqmiﬂxhtJHhﬁHﬂKHéﬂuﬁcumvla I

rr -2- where in A en opt ionally cyclic, alkyl, alkenyl
al ki nyl \ﬁPFﬁadB tt(!)""'lét(f“étté‘r’fé"rE %hi ch may be substituted by 0, S
met hoxyi m no, 5 or denot es a rad|§al of the fornmula
o .‘-._RaLc /CO-;- -]:—" X
10 | \31./‘ \ A= o N\(
_ COCH
wherein

Ar can be a substituted phenyl ring or a hetero-

cyclic radical and
R' and &2
15 ~ alkyl groups or a cycloalkyl group;

represent substituted or unsubstituted

are mentioned in Belgian Patent Specification 633,397 and
in US Patent Specification 3,622,569.
, Furthermore, US Patent Specification 4,014,869
i' describes cephalosporin compounds with_an acrylamido side
. 20 ‘chain which is in the Z-configuration and carries, inter
s alia, aromatic or heferocyctic radicals in the 2-position

and 3-position:

s
Ar? CO~NH——" .
H/ Mr o 7

COOH

P —— The present inventicn relates to B~-lLactam com-
25 pounds which correspond to the general formula I

) co NH -3 -
/ :
A-CHBC ;{\ |

.QT,S

NHZ




‘[err] wherein [err] and [err] independently of one another denote hydrogen,§
hal ogen, alkyl with up to 6 car- 10 bon atons, aryl, an [err] )
group, a [err] group, nitro, cyano, trifbuaronethyl,. hydroxyl, alkoxy or :
alkylthio with up to 6 C atons,. hydroxycarbonyl, al koxycarbonyl with up to§§
6 C atoms inwBRB®ANkyl part, an1nocarbony|oxy, 15 sul phonyl or
sul pho, wherein ary|A|Btht@sdﬂ96P6§ea SubihbhuneQ Qchﬁ&ub%uRthUted

carbocyclic aromatic d el d heterqcyglic rdng, 2
and wherein [err] deﬂgkgaygpfloggprY ubdf |tﬂfed ang optf@ﬁéVl%"&y&f |
al'kyl, alkenyl or al khigh wayhbepsubsGi€uted by 0, S or Medthemy,imdms,

wherein g5 rRaefiB¥ebClr L ahndaReBCley (@l aatq another denote
hydr ogen’ optlonally substituted and optionally cyclic alkyl, alkenyl
alkinyl with up to 6 C atons or al kanoyl with up to 6 C atons, or to-
get her denote al kyl or al kanoyl with up C 30 at ons, or
denot es napht hyl, 5-nethy|isoxazo|-ﬁﬁ ryl, thienyl or pyridinyl,
30 and wherein Y in the formof the fr |Q represents a - 3- radi cal
of the fornula [err] where in R3 R
wherein
Kw; R1, RZ, R3 and R4 independently of one another
T denote hydrogen, halogen, alkyl with up to 6 car-
10 bon atoms, aryl, an -OCOR5 group, a '
RO | |
. / ' _ - s
. : =N ' group, nitro, cyano, trifluoromethyl,
\_ \R7,’ . .
hydroxyl, alkoxy or alkylthio with up to 6 C
atoms, hydroxycarbonyl, alkoxycarbonyl with up to
6 C atoms in the alkyl part, aminocarbonyloxy,
_ 15 sulphonyl or sulpho,
; wherein
g aryl in turn denotes a substituted or unsubsti-
% . tuted carbocyclic aromatic ring or 5-membered or
; N 6-membered heterocyclic ring, '

20 and wherein
RS denotes optionally sUbstituted and optionaLLy )

cyclic alkyl, alkenyl or alkinyl with up to 6 C
atoms, o '
and wherein
25 R® and R
hydrogen, optionatly substituted ahd optionally
cyclic alkyl, alkenyl or alkinyl with up to 6 c
atoms or alkanoyl with up to 6 C atoms;'or to-
gether denote alkyl or alkanoyl with up to 6 C
30 - atoms, or denotes naphthyl, S5-methylisoxazol-3-yl,
furyl, thienyl or pyridinytl,

7 iﬁdependehtly of oﬁe another denote

- and wherein .
Y in the form of the free acid represents a




denot es sul phur or oxygen and 5 T is a conventional radical in
ephal osporin chenistry, and wherein Z denotes H or nethoxy. The conpounds
ccording to the invention have very 10, _good antibacterial properties. If
represents an alkyl radical, it is preferably a straight-chain or
ranched, opti.onal I852%iaakiqttthe riatmulcl with up to 12 C atons,
specially with up to 6 atons. 15 Wth regard to the ,
efinition of Y, preferfedYonpounds are thoseS{n, which X denotes sul phur
r oxygen and T denotes h ogen, [err]-alkyl, h# ogen, [err] 20 '
coxy, hydroxynet hyl myYpxynet hylor [err kyl car bonyl oxynet hyl ,
I nocar bonyl oxynet hyl , | di ni unmet hyl , 4-catbanoyl pyri di ni ummet hyl or
terocycl yl t hi omet hyl , in 25 %@gﬁrocyclyl preferably
present s whergdircal of the fornula [err] wherein [err] denotes hydrogen
thyl, 2-di nmet hyl am s : C oxynet hyl or sul phonet hyl
d [err] denotes %mﬂgiﬁ§§ﬁwsﬁhﬁ?ﬁﬁ.oﬁ:?{?%f%oﬁégunds of the fornmula I
r each - 4- strluckfurdal S FOreAl P Herra ks ak sim coppadtmgPofim the E-
nfiguration and amQmaaund with the Z-configuration

and wherein

Z denotes H or methoxy.

The compounds according to the invention have very
good antibacterial broperties.

. If A represents an alkyl radicat, it is preferably

a straight-chain or branched,_optionally substituted radi-
cal with up t0'12'c'atoms, especially with up to & C
atonms. - | | | | |

With regard to the definition of Y, preferred
compounds are those |
in which
X denotes sulphur or oxygen and
T denotes_hydrogen, C1-C4-alky(, hatogen, Cq-C4-
alkoxy, hydroxymethyl, formyloxymethylL, Cq-C4-
alkylcarbonyldxymethyl, aminocarbonyloxymethyl,
pyridiniummethyl, 4-cafbamoylpyridiniummethyL or
heterocyclylthiomethyl,

wherein
heterocyclyl preferably represents a radical of
the formula '
] . N-y' _ ﬂk : N—¥ ;rj(CHs
R -(?/N ] QIN ,.(S)'RQ,-(S/N
Rp'. R . Ce -
wherein

R8 denotes hydrogen, methyl, 2-dimethylamino-
ethyl, carboxymethyl or éuLphomethyl and

R9 denotes hydrogen or methyl.

In the compounds of the formula I, for each




s AP

according to the E/Z nonencl ature described in J. Arer. Chem Soc.90, 509
(1968). Conpounds which are preferred 5 according to the invention are
those with the Z-configuration. The conpoupds of the fornula I can be in
the formof free acids, of esters, of inper salts or of non- tOXIC

phar maceut i cal §{M Getedt abPemebet Ehefe AriSES g2 caPBBRYNI1BTthgEBBpE "such as B
t he sodi um Bpﬁr&ssguugatmgneﬁdumfmbcuum uaturrtheum-aadfamatwnsal ts and §
non-toxi c substituted a L N as_di ;
tri-1 ower aI nes gnngggnk;g %%¥%¥£ﬁlﬁé 8%5 §¥§ Benz Hétﬁmgr'

| Enédi ani ne, Ndjenz§l¢c{e9lﬂ} HBBng 1868y} anf awpohRset Kpfichande18referred
N- et hyl - e r |

N, N - bi s- dehGﬁ%oablé%% F ﬂﬁ€gﬂgﬁ?gﬁ?ﬁg Qﬁg g&g%aghqsr-tgrperldlne and ;
ot her ami nes RWﬁQﬂlt%M’ﬁé‘%%ed for the formation of salts of penicillins or.
cephal osporins. Preferfedc 6npPondsson thet herfucanti gahabeoRnatae2@ormt hose §
wherein Z denoje %droggn or nethoxg X, denot es srﬁghur deno%es.a
radi cal 25 [t ]TEH fot 85 S5FebfcaPfof "PRE FALAEI 87 ©T_ BON[EPX| Cphe
particul ar Z-ptearhdcéwt isablyt hecepbtmebbersat tsuodl ther sulid arebasyd rul e

substances Whcll fave, e L~ cfe oL855RE BGLLYLLYnd HalRESRuRIN CBERRAT o0

separat e e anot her or to
aluminium and ammonium salts and non-toxic substituted

ammonium salts, with amines, such as di- and tri-lower .

atkylamines, procaine, dibenzylamine, N,N'~-dibenzylethy-
lenediamine, N-benzyl-B-phenylethylamine, N-methyl- and
15 N-ethyl-morpholine, 1-ephenamine, dehydrdabietyLamine,
) N,N'-bis-dehydroabiethylethylenediamine, N-lower alkyl-
¥“/. piperidine and other amines which can be used for the

formation of salts of penicillins or cephalosporins.
Preferred compounds with the Z-configuration are

20 those
wherein
Z denotes hydrogen or methoxy,
X denotes sulphur, '
T denotes a radical
®; a N
~CH, OCOCH, , <CH, =N/ _M)—CONH, , ~<CH, -S ’N;N
25 ' ' '
o ¢a,
N- N  or -CH20CONH3
-cn,-s-L'N_jh -
CH, ~CH, N/c
- L \CHg
and

A denotes a radical of the formula



$he . conpounds of the general formula | can be ob- tained by a process in

i ch conpounds of the general formula Il [err] wherein A has the
Foovenenti oned neaning, and in which the am no group can be in the

i ot ected or unprotected form are reaet&d- after- the carboxyl group 15

fos been activated by being converted into a m xed anhy- dride, for exanple
ki ng ethyl or- isobutyl chloroformate, or after being converted into the
&id halide, or after being converted into an activated ester using, for
dam pl e, N—hydgoxys CCInI de and dlcyclohexylcarbodllnlde 200 with

dappounds of t h& gener al fdrnula 111 ch can als be in th nosi |yl or
g silyl formor in\ oT m of esterg_éﬁigg can |t) [ - 6-
gere in Y and Z_h he abovengnti on anjng, if ap iaje, th
B ot ective grougd~ams~hen renmoved. 5 Preferably, the
cpnpounds of the fornula Il ar ed, after the carboxyl group has been
xtivated with a phosglzorus de or phosphorus pentachloride or in
e formof esters with an alc I the formula IV V OH 10 wth a
cpnmpound of the formula Il without prior intro- duction of an

@i no-protective group. The compounds of the formula | according to the
i@vention can al so be obtained by a process in which com :

The particular Z- and E~forms of the same struc-

tural formula are as a rule substances which have a dif-

5_ ferent activity and which can be prepared separately from
one another or together.

~

The compounds of the general formula I can be ob-
tained by a process in which compounds of the general
formuta II

COOH
A-CH

10 : NYS. I

NH,

wherein
A has the abovementioned meaning,
and in which the amino group can be in the protected or
unprotected form, are reacted, after the carboxyl group
15 has been actjvated by being converted into a mixed anhy-
| dride, for example using ethyl or isobutyl chloroformate,
or after being converted=intd the acid-halide, or aftef'
'begng converted into an activated ester using, for exam-
———pte, N-hydroxysuccinimide and dicyclohexylcarbodiimide,
20 with compounds of the general formula III (which can also
be in the monosilyl or disilyl form or in the form of
esters which can be split)

Z H

HN 3 =\ _ 111
g

0




t pounds of the formula | in which T denotes -CH2-OCO | ower 15 alkyl, in

! particular -CH2-OCOCH3, are reacted with nucleo- philes, for exanple [err]

§ Conpounds of the formula | are furthernoregob- tained when conpounds of the

¢ general formul | nwhich 20 T denotes [err] are reacted with [err or

i} [err] and the ?err% group or [err] group is then split off. Conpounds of

} the fornula | can aLsoYb2ndbiahaed whenabowpoendsoakdt heahdngyl a | in which

& Z denotes hydrond25if 3 [ a f aci ds, ,

5 th?/salts or esters pﬁ?@gﬁ?%g@@p?P? gfgkggggﬁgngghgé EES 35%§h|0rlte

§ for“exanple [e??T?ﬁe?he presence of an al cohol ate, preferably a

i et hanol at®, for exanppee téabBy, abhle b&m&@@ﬁ@?rb$t€hethSrBD@EeQE'¥?e9rOUPS
. are renoved. unds of the formul a which are re-

30 0

i quired for the reiehadat?bhenst FﬁecEgﬁﬁbbhdgr%BEoPGFnBeFB Pﬁé‘Vﬂ@éﬁtHdﬁhand _
§ which -have not piedsleenusescy ¢ bedr i de ¢>hepho§shatrugepsaaabmafeaared by a !
4 nunber of procgss I beep. found that th I :
3 processes are ﬁis %p%ﬁgprogt% P co?d?%ga?oabfsgggs ? %Re ? ﬂgb &$of the .

ﬁ formula V [err] 5 in which A has thg~abg enentloned neanlng and [err]
g denotes [err] |ower alKkyl, preferabl |s prepared |n19 first step,
# by condensation of a com pound of t a \
g [err] - VI in which
o 10 with a compound of the formula 111 without prior intro-
duction of an amino-protective group.
The compounds of the formula I according to the
inventiqn can also be obtained by a process in which com-

~ pounds of the formula 1 in which T denotes -CH2-0C0 Llower
15 alkyl, in particular -CHp- OCOCH3, are reacted with nucleo~-
‘philes, for exampLe
e ;
s N or @-com{,
!
CH;_ |
_ Compounds of the formula I are furthermore ob-
VE\W;- tained when compounds of the-generaL formula I in which

20 T denotes CH20H are reacted with 0=C=NS02CL or
0=C=N-C0CCl3 and the S0,CL group or -COCCLl3 group is then
spL1t off. - _

Compounds of the formula I can also be obtained
when compounds of the formula I in which Z denotes hydro-

25. - gen and which are in the form of the free acids, the salts
. _.or esters which can be split are reacted with a hypo-
chlorite, for example (CH3)3CO0CL, in the presence of an
alcoholate, preferably a methanolate, for example LidCH},

and, if appropriate, the protective groups are removed.

: 30 _ The compounds of the formula II which are re-

—§ . quired for the preparation of the compounds according to
' the invention and which -have not yet been described in-
the literature can be prepared by a number of processes.

i,



rr'l has the abovenenti oned nmeaning, with a carbonyl conpound of the
roula VI [err] VI 1 15 I n which A has the

ovenenti oned neani ng. A nunber of processes have been described for this
ac- tion in the literature, but it has been found that the process in J.
r. Chem IdohassdeermFpymbahat i HdoWwing Herse (RAACRS $8S 07f§ one
anpl e and mafitcha g tier dl PaNd cord 1HY HAG A c &L T ) 2cd A &id R st

stem canoge t%%‘plfooyed Lforvthe synthesi s of a |arge nunber of conpounds of
e formul a®Vv. "THi s Yt

s can be carried out in various solvents under .,
ous conditions (for exanple benzene/ 25 water separator/reflux or

nmet hyl f or mam de/ dryi ng agent, ,f X e1gol ecul ar sieve/50[err]). The

action of a com pound of théAngﬁgrgegﬁhﬁth thiourea in a polar solvent,

ch as, for exanple, acetonitrile, Q&#Q preferably in.a sdlvent containing

droxyl groups, such as, for exaanéH g& met hanol or ethanol, or a

| vent m xture such as, for exanpl e,/ &t &hol/mater or

t rahydrof uran/water, in a -8- tenperature range between [err] and

rr] peef efrablyy ileet ween [err] and [err] if appropriate with the addition
a buf- fer, such ,as, faqr ex | e, sodium acetate, |eads to a conpound

ich, inthe form é\f‘t at‘feo':fhree Ebg’:';l’seé“,e"cto’ JFA"H'9 4 the formula VI |

r] in which A and® [Oerde]ndtaa,se a4 abdwaraanta Wneld, et evgab Wy cotippund of

fe fornula.;yl LI i;50l.ated either i 0 he. formof.the free. base

co respondiﬁg %59%%?§§$a1ll ﬁi}{%1%Hu?ﬁzh#;%ﬁn4$ﬁ§%§3¥%6%fo?i%%mthereof.

|t can be ©pound of the formula VI

10 " cl-CHz-CO0-CHp-CooR 0 VI

in which

R10 has the abovementioned meaning,
with a carbonyl compound of - the formula VII

N

C=0 VIl

R4

15 in which

' | A has the abovementioned meaning.

L, ' A number of proceéses have beenh described for this reac-

" tion in the Literature, but it has been found that the

process in J. Amer. Chem. Soc. ég, 1933 (1944), which has

20 been tested on only one example and which uses the piperi-
dine/glacial acetic acid catalyst system, can be employed

" for the synthesis of a large_number'of_compounds of the

. formula‘V. This process can be carried out in various
_solvents under various conditions (for example benzene/
- water sepafator/ref[ux or dimethylformamide/drying -agent,
for example molecular sieve/509). The reaction of a com-
"pound of the formula V with thiourea in a polar solvent,
such as, for example, acetonitrile, but preferably in a
solvent containing hydroxyl groups, éuch as, for example,

methanol or ethahol, or a solvent mixture such as, for
example, ethanol/water or tetrahydrofuran/water, in a




;con'vertéd into a carboxylic acid of the fornula Il by al kaline
Bester-hydrolysis with, for exanple, 2N NaOH in methanol, ethanol or di oxane
las the solvent, at tempera- 15 tures fromJerr] to the reflux

it enperature. According to process variant (o , a conpound of the formula
%E)/I I hi s obt ai nedeftgwt:ar;rtdm% RAfigsh Hetyramdl plandii t0ats, f:mafﬁerroahteyl (H9 twaky
gdby t he sequence 2@ St . i P odust . t -

| o A R B0 PN Ao f e syt

g#dacet oacetate and a 20 conpound o fornu

: car bonyl

Bloroni ne to give '8, £46i o%’@(e[‘e’r"‘ﬂler s iym gR kt ey Hemadsheto a
iab\oﬁerrent i oned nreapiongrd Whei dheACHn ah ePrfRTeedst NS AW AALOUS) Vr 38N §
jli s car- rieg outy saty pel QﬂJJLJ(%Ih%rr] I n a non-polar solvent, such as, 5

. exanpl e, methyl'ene chloride,” 'chl orof ormor toluene. A conpound of the
#f ormul a X can be reacted with thiourea under the {:onditions al ready
ginent i oned to give a conmpound of the formyl a GhoR 9vith si mul t aneous
gcyclization and elimnation of HBr -~ According to a further
fprocess for the preparation of the conpqunds according to the invention,
4t he conpound of the general formula Xi| r] in which 15 VIII [err]
dhas the abovenentioned nmeaning and 11 presents an am no-protective
|oroup, such as, for exanple, fornyl or tgft.-butoxycarbonyl, is reacted
Fwi th a phosphonate of the general formul NHfl 11 [err]

in which _ _
A and R1D have the abovementioned meaning.
A compound of the formula VIII can be isolated either in

10 the form of thelfree base corresponding to formula VIII

or in the form of the hydrochloride It can be
converted into a carboxylic acid of
alkaline ester-hydrolysis with, for

thereof.
the formula I1 by
example, 2N NaOH in

methanol, ethanol or dioxane as the solvent, at tempera-
tures from 0% to the reflux temperature.

According to process variant (2), a compound of
the formula VIII
differs from route (1) only by the sequence of the steps.
The condensation product IX of ethyl acetoacetate and a

carbonyl compound of the'formuLa VII reacts with bromine

15

is obtained by a route which in principle

20
to give a 1,4-dibromide X

_ B | A-CH ~ o Go0C. By
CH; COCH, -COOC  Hy + /-c:-o -_— ¢
—— CH,
VI IX
Br, _
-_— - Br-CH, -CO-?H-COOC, Hy
[c-\Br . X

A H




20 in which A and [err] have the abovenentioned neanings, after .
deprotonation of X1l wth a base, such as, for exanple, sodlunthydrlde

| ithiumdiisopropylamde [err] hydride, butyI-Iithiuntor pot assi um
tert.-butanotate, in an organic 25 -s® went, such as, for exanple, [err] to
give a conpoypd .@f the general fornula XV [err] - 10 - A carboxylic
acid of the fornula XV [err] can be obtained fromthis conmpound XV by

al kal i ne ester- hfdh@isygihe abmeyemen tdosed inedfioyg .conpounds of the fornul a

5 11, cafet heracbaoactplr\beteed:samsrte%qtveqttwgtetbtpsqmwmfocf ihefarnula -
L, a conpo gnd of the

f Qr ? bei ng ob- tained after 'the protective
'groups haVd ®Be@i tsPl% 1@ff toI i%s ‘f"urat REMTHCE dfoSA e o SUfdhgEs 4 he sub-

stitu8nt Aoat eaampdfe th@t&yﬂkh&sm&Lbﬁh@@ﬁewﬁﬂd}dﬁémﬁ&niQolukﬁEJIbed I f -

t he conpoyn cordi ng othe i pventi o =par m xture .of the
E- and z- ?!sgr%ttg,'?%"ntdhgq tthso- 3 2‘ cl?é'% aTEe dgt”’gtﬁy "YHEBynt hesi s
i nt er medi andest &des C‘dnd\rltlllorm aILIre\Mdlychlehna‘.\n@nteeiertcdwe bed;omm'dl.h'td he 15

aid of CUgkORREY fa?RRIAL kQT (NELAGYS s ﬁ.lt(i*ta@.%o [T P Sy orl | Hd | 1 aL1 0N,

crystal lizatiqn or, chromat ography, or Serecti v hem cal- reactlon of
only one B&dfdnatdogi ¢d t”ﬁé'-product of the next synthesis stage. In a

Inunbeg of cases, mtcb$dhu@therm0wernm%$lB%%c%gs ﬁd}f%HEfaH%dé¥H¥¥dﬁatlon
. e. conversi n of one into the ot her

t r eat ment OWi £A® 8§°8t"d\ftn taﬁ °t5’5§é§9| ¥ %a tH6I dr“"cfr"b"drﬂ'b' eaq&Pé'bq.&” gani c or
l_lqueous solfvehte geuelnaas foframulexaagl e, HC in ethanol or dilute sodium

. o _ s ' '
: R!' T=NH~
ﬁ : : , ' COOR'?® X11
¢ . . N . o

. —/

in which

15 R10 has the abovementioned meaning and

11 represents. an amino-protective group, such as,
for example, formyl or tert.—butoxycarbonyL,

is reacted with a phosphonate of the general formula XIII

i g’, XIII
o’ 3=y

W . - '\onm

20 in which

. A and R10 have the abovementioned:meanings; after
deprotonation of XIII with a base, such as, for exampte,

25 _ _solvent, such as, for example, tetrqj‘
compound of the general formula XIV;'




hydr oxi de sol ution. 25 The conpounds according to the invention
exhibit a broad antibacterial spectrum agai nst Gram positive and

Gram negative gerns, in particular again Ent er obacteri a- ceae, above al
against those with [err]-lactamase formation. Furthernore, the conpounds
according to the inverft Grboxyloir iagprdwasf tthe growmhl ankV feed utilization

' in animals 35 and can be used as antioxidants. The

i~ conpounds according to the invention displ a: power ful and broad
antimcrobial activity, coupled wyth OXI1 Clty. These properties enable,
t heth to be used as chenot her apeuti ¢ acty ve conpounds in negi ci ne and as
sub- stances for preserving inorganic and prgwnic materials, especially
organic materials of all kinds, for exanplg.p8®l ynmers, lubricants, paints,
fibres, |eather, paper and 5 ti mber, and 'oods}yffs and water. The
conpounds according to the invention are actty¥Ragai nst a very broad
spectrum of microorganisnms. Wth their aid, it is possible to conbat

Gram negat i ve c@fd ber fRtodiad Vi dhckhels £ P wrt ek by i Kek ad troorgher 10
nisms and to pyelysid) QB aAE T WEE 1dd NESHESuRISISE e LHESRUL a
pat hogens. Thﬁ conpounds a cordinq{to he jnvention are par- ticularly
active agdi nstt Iaét itdehP DA AL9d 1AM TG t &Y ghht & nsoMARYds o f

t heref ore par tiheulfarimulsuilllah @ dompldund hafrerh eret camea ahcbe i @romary

medi ci ne, for v | axi npt her of | ocal and sys I C
kof ecti ons caﬁtsagg'egj;%gsre t;’?a%t ?Fo'goewgesc&h or J;rxoa"ﬁg e’TJY%g% It 'b}ysélgfném' C

i Il nesses which are cdudsed biunthe fmdneowiass Yetchotenshangdytmé xsupes of 20
the fol 'ow ngspaitheeans GAN bk LAl SHYs 7 Vet Arled M €4 0cPggeg 28,

such as StaphylLococci, for exanple
10 P %escribed. np-

o If the compounds according to the invention are
~ prepared as a mixture of the E- and Z-isomers, these iso-
mers can be separated at any of the synthesis intermediate
stages V, VIII or II1 which have been described, with the
- 15 aid of customary separation methods, such as, for example,
distitlation, crystallization or chromatography; or-by
selective chemical reaction of only one isomer to give
the product of the next synthesis stage. '
. In a number of cases, it is furthermore possible
E N 20 to achieve isomerization, i.e. conversion of one isomer |
' into the other by treatment with acids or with bases in
a polar organic or aqueous-organic or aqueous solvent,
such as, for example, HCL in ethanol or dilute sodium
hydroxfde solution. |
25 The cdmpounds according to the invention exhibit
“a broad antibacterial spectrum agaiﬁSt Gram-positive and
_Gram-negative germs, in particular against Enterobacteria-
ceae, above all against those with B-lLactamase formation.
Furthermore, the compounds according to the inven-
30 tion improve the growth and feed utilization in animals
and can be used as antioxidants.
The compounds according to the invention display
a powerful and broad antimicrobial activity, coupled with
Llow toxicity. These broperties enable them to be used as

Ll ., -




Pt aphyl ococcus aureus, Staph. epidernidis and Staph. aero- genes, and
ffkya tetragena (Staph. = Staphyl ococcus); Lactobacteriaceae, such as
treptococci, for exanpLe 25 St r ept qgoccus pyogenes [err]- and
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laxis and chemotherapy of local and systemic infections

caused by these pathogens.
For examplLe, Local and/or systemic illnesses which -
are caused by the following pathogens or by mixtures of
20 the following pathogens can be'treated and/or prevented:
Midrococcaceae, such as Staphylococci, for example
Staphylococcus aureus, Staph. epidermidis and Staph. aero-
genes, and Gaffkya tetragena (Staph. = Staphylococcus);
Léctobacteriaceae, such as Streptococci, for example
, 25 Streptococcus pyagenés, a~- and B-haemolysing Streptococci,
K” non-(y)-haemolysing Streptococci, Str. viridans and Str.
faecalis (Enterococci), and Dipolococcﬂs_pneumoniae-(Pneu-
mococci) (Str. = Streptococcus); Enterobacteriaceae, such
as Escherichiae bacteria of the Coli- groub. Escher1ch1a
30 bacteria, for example Escherichia coli, Enterobacter bac-
geria, for example E. aercgenes and E. cLoacae, Klebsiella
bécteria, for examplte K. pneumoniae, and Serratia, for
“""example Serratia marcescens (E. = Enterobacter) (K =

Klebsiella), and Proteae bacteria of the Proteus group:

35 Proteus, for example Proteus vulgaris, Pr. Morganii, Pr.
rettgeri and Pr. mirabilis (Pr. = Proteus); Pseudomona-
daceae; such as Pseudomonas bacteria, for example
Pseudomonas aeruginosa (PS. = Pseudomonas); and Bacteroi-
daceae, such as Bacteroides bacteria, for example




conmpounds according to the invention, or which consist of 15 one or nore
active conpounds according, to the invention, as well as processes for the
preparation of these formul ati ons. The ,3resent invention also includes '
pharmaceutical fornulations in dosage units. This neans that the fornu- 20
|l ation is i Rackerpddmsoff riagditlviisdfB. FaBas teareyideshpl e tabl ets, dragees,
capsules, pills, suppesSiabiieey and aaf”Fb%Lt'th%erEf iy dihe nanjeikapivactiv
conmpound corres-, pond to a fraction or a nmultjple of an individual dose. -
The dosage @APL$ScdR OGntaMn t §e daffirseted 2s Feityickive i ngi vi dual
dodes gr %/3, 1/ 3 Okah@ﬁ@k ahiiodimdydwad mtoseioned of illnessedAwhich
I ndi vi dya Qse . prefer y contgins the ampunt of active conpou Leh is
given i onéagdr?ienip srtervgtnitoer?c’ar?&qv?ﬁ'i’c telf]s%a #l;? rco‘:rl’r"eesc}pobr?'dst % ca°"\%j°o e&%ai |y
dose or a hakkordinigi ite drhea iquemnitaronofare :daillynekoses B0 the respiraBy .
non-t oxi c, i.pert I ' | ' Shys itis s Exghpients
there are t(gg'gél JE grtgt%g?(it&sfgﬁdcﬁ@?nﬁ@?oeﬁld Sor' |y'ui?dt 1dﬁ 1Isu'eﬁ‘tﬁs, filters
and f or nul agiidn SguRineuUAOINAR 0P e\AON I . PRI R h iy e ¢ Y ShpS LS &5,
pills, grangh@scafdiitids syRASEQr 1@ e cXOldHd ONFnoBUSPENS] st it is ;
enul si gns, pastes,. . . .35 ointnments, gels, creans, |otions,
pomderéuanda§ﬂri§§aﬁ39”5§°ﬁéﬁﬂ§ﬂuxlas preferred pharmaceuti cal
formul ati ons. Tabl etThe ¢hregeest, iceesidien iidUwdenc igraad ast taal cbatain
the active co und or, .G ound . i de -_13 - the t - 2 |
é*cipients,mfﬂg31f§f #Pﬂ%ggs%gh}%g£g§§e;£g i égéﬁﬁﬂef%fﬁféﬂes,“?actoseﬁ
sucrose, gl aeusd catdmnistudit abrie A6 ipd ents), FHankstn dng exanpte ,
car boxymet hybagllids-38&.o rdf A UL ege.lcﬁam@mp Rl yivi dw! yk € ot dope, (c
5 hunect ant s, for exanpl e glycerol, disintegrating . ]

1 one or more active ‘compounds "according to the invention, :

va as well as processes for the preparation of these
formulations.
The present invention also includes pharmaceutical
formulations in dosage units. This means that the formu- '
20 Lation is in the form of individual parts, for example 5
tablets, dragees, capsules, pills, suppositories and
ampoules, of which the content of active compound corres-
pond to a fraction or a multiple of an individual dose.
o The dosage units can contain, for example, 1, 2, 3 or 4
— 25 individual doses or_1/2, 1/3 or 1/4 of an individual dose. | 2
"An individual dose preferably contains the amount of
active compound which is given in one administration and
which usually corresponds to a whole daily dose or a half,
a third or a quarter of a daily dose.
SO ' By non-toxic, inert pharmaceu}ically suitable
' excipients there are to be understood solid, semi-solid

w.——or Liquid diluents, fillers and formulation auxiliaries

of every kind. . . _
Tablets, dragees, capsules, pills, granules, sup-
35 positories, solutions, suspensions and emﬁlsions, pastes,
ointments, gels, creams, Lotions, powders and sprays may
be mentioned.as preferred pharmaceutical formulations. -
Tablets, dragees, capsules, pills and granules
can contain the active compound or compounds alongside




gents, for exanple agar-agar, calcium carbonate and sodi um carbonate, (e)
olution retarders, for exanple paraffin, and (f) resorption accel erators,
or exanpl e quat ernary anmoni um conpounds, (g) wetting agents, for 10
xanpl e cetyl acohol and glycerol nmonokt earate, (h) adsorbents, for exanple
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ptional Iy j4uf del gyed fgga[g:g a EPgpdi Eﬂq: sitjons which
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t er - sol utﬂ”@t&rwyerawmﬁ%l@%‘}ﬂ%nt Rt el Nt 5 et ¥l ene
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ntments, pastes, cr ‘eans an can COﬂ aln ti OI’I to the active
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getabl e fyalss; unﬁ@ teé’)@(tees arRfr ffd"%ol%}ﬁ@%%tﬁl @t o r leu-ul ose
silico ent

eriva- tives, polyethylene glycols, oni t €5, Ica, talc
nd zi nc otiUdes (9r i (FradP adfn dsh dsies tash st e s(a Posiet ) and sprays can

ontais, . in addlthmetQabLets, dragees, capsules, pills and granules
_ can be provided with the customary coatings and shells,
Sj optionally containing opacifying agents, and can also be
of such composition that they release the active compound
or compounds only, or preferentially, in a certain part
20 of the intestinal tract, optionally in a delayed manner,
examples of embedding compositions which can be used being
polymeric substances and waxes.
The active compound or compounds, optionally to-

gether with one or more of the abovementioned excipients,

\7/ 25 can also be in a micro-encapsulated form.

Suppositories can contain, in addition to the
active compound or compounds, the customary water-soluble
or water-insoluble excipients, for example polyethylene

~glycols, fats, for example cacao fat, and higher esters
30 (for example Cq4-alcohol with Cqg-fatty acid), or mixtures
of these substances.
UR—— Ointments, pastes, creams and gels can contain, in
addition to-the active compound or compounds, the custo-

mary excipients, for example animal and vegetable fats,

35 waxes, paraffins, starches, tragacanth, cellulose deriva-
tives, polyethylene glycols, silicones, bentonites,
silica, talc and zinc oxide, or mixtures of these
substances. .

Powders and sprays can contain, in addition to




- 14 - the active conpound or conpounds, the customary excipients, for

2 exanple | actose, talc, silica, alum nium hydroxide, calciumsilicate and

4 pol yam de powder or m xtures of these subsiances. Sprays can additionally

# contain the 5 S 9 Il ants, for fluoro
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for exanple ethoxylated 25 | sostearyl acoh | ene sorbito
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i'iexanple sggchaig Y cerol, glyceral-formal, tetrahydrofurfuryl alcohol,
polyethylene glycols and fatty acid esters of sorbitan,
or mixtures of these substances.

N
For parenteral administration, the 3olutions and
emulsions can also be in a sterile form which is isotonic
20 with blood.
Suspensions can contain, in addition to the active
compound or compounds, the customary excipients, such as
Liquid diluents, for example water, ethyl alcohol or pro-
pyLéne_gLycoL, suspending agents, for example ethoxylated
‘;¥~/- 25 isostearyl acohols, polyoxyethylene sorbitol esters and
: sorbitan esters, micro-crystalline cellulose, aluminium
metahydroxide, bentonite, agar-agar and tragacanth, or
mixtures of these substances. _
The formulation forms mentioned can also contain
30 'coLorants,-preservatives and additives which improve the
odour and flavour, for example pepbermint oil and euca-

.. Lyptus oil, and sweeteners, for example saccharin.
~ The therapeutically active compounds should pre-
ferably be present in the abovementioned pharmaceut1cal
35 formulations in a concentration of about 0.1 to 99.5,
preferably of about 0.5 to 95, per cent by weight of the

= total mixture.

The abovementioned pharmaceutical formulations
can also contain other pharmaceutical active compounds in

f




t herapeutically active conmpounds should pre- ferably be present in the
aljovenenti oned pharnaceutical 35 formulations in a concentration of about
0.f1 to 99.5, preferably of about 0.5 +0185-~ per cent by weight of the total
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I order to achieve the desired results. Anp individual
— administration preferably contains the active compound or
| cqmpounds according to the invention in amounts of about
| 1 to about 250, im particular 3 to 60, mg/kg of body weight
20 Howe?er, it can be necessary to deviate from the dosages .
methqned, and in particular to do so as a function of
the species and the body weight of the subject to be
treated, the nature and severity of the illness, the
nature of the formulation and of the administration §f the
\ 25 medicament and the time or interval over which the ad-
minfstration takes place. Thus it can in some cases
suffice to manage with Less than the abovementioned amount
of active ;ompound,'whilst in other cases the abovemen-
tioned amount of active compound must be exceeded. The
30 \p?rficutar optimum dosage required and the type of ad-
;an1str&tion of the active compounds can easily be deter-
_wmmnflfed by anyone skilled in the art on the basis of his
expert knowledge.
When used as feed additives, the new compoﬁnds
.can be administered in the customéry concentrations and
formu}ations-together with the feed or with the feed for-
mulations or with the drinking water. By this means, it

- 1S possible to Prevent, alleviate and/or cure an infection
by Gram-negative or Gram-positive bacteria and also to




25 nedi canent and the tinme or

t akes pl ace.
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i nterval over which the ad- nministration :
Thus it can in sone cases suffice to nanage with less than the

abovenenti oned anount of active conpound, whilst in other cases the
abovenen- tioned anmbunt of active coRpoéind nust be exceeded. The 30
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) 15 For the purpose of broadening the action spectrum
N2 and

.pounds according to the invention can also be combined

in brder to achieve a more powerfuL action, the com-

with aminoglycoside antibiotics,'such as, for example,

gentamicin, sisomicin, kanamicin, amikacin or tobramicin.
20 The compounds according to the invention prevent
the degradation of, for example, penicillins by
B-lactamases, which usually hydrolyse sensitive penicillins
and thus render them inactive. If an amount of 100 mg of
\J} mezlocillin per millilitre is added to a crude extract of
A 261,

inactivated within 60 minutes.

25 B-lLactamase obtained from E. coli the penicillin

is completely However, if
a combination of 100-mg of mezlocillin ptus 100 mg of the
compound from Example 23 is added, the mezlocillin remains.
-compLetely_antibacferially active.
30 - .The activity of the B-lLactam antibiotics according
-to the by way of example,

by the following

invention can be demonstrated,
in vitro experiments:
In vitro experiments B

The antibacterial action of the compounds of

- 35 Examples 18 and 23, which can be regarded as typical
representatives of the compounds according to the inven-

tion, was tested in an agar dilution test under German
The concentration was 100 mcg
inhibition of growth

DIN standard conditions.

per millilitre of agar. A complete

30



pounds according to the invention can also be conbined w th am nogl ycosi de
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i1 s added to a crudeae'exqtorla1cf1no.’?’%“i‘e7lrlﬁa— Lg:'gt'g%ﬁs e'b‘b?gfﬁe'ﬁa%%ﬁfﬁpscol i A
61, the pebildi1] ifrdwidempl 2t B 13 ndtevesedner ¢ & i 69325 NIt @beus However”,
W : ' ' LLLi 00es g oOf
he conpou&f%%iﬂé%%égﬁzgyﬁéygi@gdgiﬁﬁﬂgkgp#@if%§%+??%é¢eﬁ%f%gégi QFeter
nti bact er Y34 PsfU4damenaxy aeruginosa W?mﬁ%&t?%@l?eﬁfftﬁ%‘{é$r?j?gg?am
ntibioti c A dtd Gdddud MVENLIQD Sife R SlEIROSAT 6 ez oy way of

xampl e, b¥ the followng in vitro experinents: In vitro experinments

0 The anti %3l action of the conpounds of 35 Exanpl es 18 and 23,

i ch can be regar datk ade tteym ied t Tapresettiatdoeist of bohe compoguacst asaor di ng
o the inven- tio - t ' ro il ugi est und n DI N

tandard cgﬁditthleonmso. eéf%n%%ri?aﬁp%ﬁg‘%ats éiog'g‘ﬁggt ?)g‘? "r'ny%]l ﬁfﬁgeggf agar.
‘ co_m:iIUet e0iu1:hi\vbiit_tﬁ cﬁheofa"(ﬁgn/\‘ft h'"C-nuqteamsniauatioi casemenéel | owi ng
ftrains of hacteldody, COl{ iTs7knch?b§ﬂ¥{.|?n@%#&ul?‘?“@&f@d”@[&?%?ns
36001, Providencia 12012, Proteus norganii 932, Proteus vulgaris 1017,
Beot eus retrfgdifie W& rblact er aerogens 55 5 US, Pseudonpbnas aerugi nosa
Bacteroides fragilis 012 999, Staphyloccus aureus 133 and Enterococcus
TCC 9790. Exanplées The dqzernination of the}?ouble bond configuration .

-

Ha c- a R*?
15 N ~ ¢© N
C=C / C='c\
y R’ / ~N , R?: ' c =
| A 1 S
XIla XI11Ib
wherein
20 R' and:R" represent organic radicals,
the 3I—Ha Cc-hetero-coupling is always substantially

greater if Ha and C, are in the trans-position (XIIb)

than if they are in the corresponding cis-position (XIIa).

N This observation was used to allocate the configuration
25 in-one of the precursors V, VIII or II of the compounds
according to the invention. N '
Example 1

2-(2~-Bromo-2-phenyl)-methyl-3-0oxo~-4-bromobutyric acid
ethyl ester '
- . o

— Br\)j/qooczn,
O

Br

430 g of bromine are added dropwise to 595 g of
2-benzylideneacetoacetic acid ethyl ester in 3 L of methy-
Llene chloride at -10 to -5°. The mixture .is subsequently

HR Ll

20 [err]-| actsanfeaasd wiht it ht tus Uid | Yo diigly 0f yseisenst thyetoenaci | lins and thus




In the conpounds according to the invention was carried 10 out with the

aid of 13C-nucl ear magnetic resonance spectroscopy. It is known that in _
tri-substituted olefins of the type X1l { rr] wherein 20 _ _ R and .
R' represent organic radicals, the [err]l-Ha Cc-hetero-coupling is always
subst anti al | V¥ tgrfdd@brat froem afrRnmer atwr é nfaheote amse ppsthé oo (Kémb) ishan if
they are in ttm@rpcgrtr,eﬁggmgl@gf cglts-,pposn;té%é,)qg@ge Tm%rg)pﬁegé/a“@/%was
used to allocate . the cogilgura ion 25 in one of the precursors V, VIl

| i of the co%ﬁb&ﬁﬁ%'ﬁ%% Y8 AT e anidir | bh. deamped- 1 Ligroin is

2-Y2- Br on- 2-ajglaeimy et g -theoxce ¢ dU O TEHIt Y é Cn BEi drethyl  eptego0 [err]

430 of cbrorg r ed dropw se to, 595 of 2-benz Ildeneacetoacgtic :
aci dget h;l eg‘ttg?'cﬁir?%farﬁ'd'ﬁ Yet %e PP G o‘&l Heh dras 1Q)'>/?%’95?at°f‘l’1e‘?n xture .

i s subsequentflij tered 1ff fstand ok aty stoom tanperat e ef foi ONgrdwr, the
solvent is thqglggrbgg@&;ﬂﬁ}@ghﬁp?@$5¥gmg¢g+ﬁfn.Ilgr0|n I's added to the
' ' t'ed.

residue and the residue iI's _decan Ligroin I's again added to the residue ?
and the mixtdRe (Neijodir (1938, otlend 166 Yk, TR0 pro2ads W@ACh has |
preci pi t at ed 129 8f,i l11@rigd 1qf4f3,amcbgr2e,cr130@_;tcgl liges damte frlgr7n5l | %ngnf 1;(|28I d:

23.5% ggl tiggopoint: 29-101o. IR (Nujol): 1738 1712 1
1290, 1270, @gﬁs?cﬁféﬁ,-1f43,°r6555%1dsoﬁ £o05 He. 3 RRL2 Nk [err] = 0. 91[ 3]
t, J = 7 H, J37927[ Bk,q4.25[21 s, 4.83011.d, J = 11 Hz, 5.54011d, :
v © J = 11 Hz, 7.360(5] m ppn. :
' Example 2

' 2-(2~Aminothiazol~-4-yl)-3-phenylpropenoic acid ethyl

15 ester. (E-isomer).

W - H  COOC,H,
| o/

o
NH,

323.5 g of the substance prepared according to

65 g of thio-
urea are ihtroduced‘in_portiohs into this solution at
50°. The mixture is subsequently stirred. at 50° for 2 2
hodrs, the solvent is stripped off and the oily residue
After the mixture has been adjusted

Example 1 are dissolved in 5 L of ethanol.
20
is taken up in water.
to pH 9 with concentrated ammonia solution, it is
~ ted three times with ethyl acetate. .The purified extracts
25 - are dried over magnésium sulphate and'evaporated, The
-iicm—residue is recrystallized from ethanol and acetone.
Yield: 45%, melting point: 162°. , R
IR (Nujol): 1680, 1620, 1520, 1365, 1260, 1205 cm_1.
NMR (CDCLlz + DMSO): & = 7.7501] s, 7.22[5]1 s, 6.25011]
s, 6.1902] s, broad, 4.21C2] q, J = 7 Hz, 1.25[31 t, J =

extrac-

AL T

30

sl sl o sk B Sy sesel 1

7 Hz ppm. _ !
calculated: ¢ 61.3 H 5.1 N 10.2 § 11.7 :
found: C 61.0 H 5.3 N 10.2 s 11.2 *

S o




=7 Hz, 4.25[2] s, 4.83[1] d, J 11 Hz, 5.54[1]d, J = 11 Hz, 7.36[5] m
pm Exanple 2 2-(2-Am not hi azol -4-yl)-3-phenyl propenoic acid ethyl 15
ster. (E-isomer). [err] 323.5 g of the substance prepared according to
anple 1 are dissolved in 5 1 of et a8l =~ 65 g of thio- urea are

ijnt roduced Erapptei 3ns into this solution at 20 50[err]. The mxture is

bsequent | y_gt1 . rrl fQr.2 ' . . 2 ours, the

Pvent 1 2rsphaSAoRh 138gErhty a5 phenatereeenisn 26 % S RdcEme TR  er

e m xture has been adjusted to pWEQ w¢b§ concentrated ammoni a sol ution, .
¥s extrac- ted three tines with "éthy etate. The purified extracts 25

e dried over magnesi um sul phate aNd_efaporated. The residue is

crystallized fromethanol and aceyoneN_Xield: 45% nelting point: 1620..
(Nujol): 1680, 1620, 1520, 13 264, 05 cnl. NWR [err] + DWVSO):

rr] = 7.75[1] s, 7.22[5] s, 6. *T/ _ 25 30 s, 6.19[2]
broad, 4.21[2] q, J =7 Hz, 1.25[3] t,'J =7 Hz ppm calculated: C 61.3

5.1 N 10. 2 S 11.7 found: C NHD H5.3 N 10. 2 S 11.2

9- Exanple 3 2-(2-Am not hi azol -4-yl)-3-phenyLpropenoic acid (E-isomer)

rr] 20 g of the conpound prepared according to Exanple 5 2, dissolved
250 m of methandP, 9apé &Lhdedompoand prephreM acdiowd imadrtoxiEdamedleution.

ter -thie mxtyyes6afedCeA_350" hedo?VRERhERL LA aFQORIHREPRALPHE 5t he

et hanol is ?trlpgeg.off. The aqueous phase which remains is ad-

X of IN sodium hydroxide solution. After the mixture has

been stirred overnight at room temperature, the methanol
is stripped off. The aqueous phase which remains is ad-

justed to pH 6.5 with 2N hydrochloric -acid and extracted

L 10 twice with ethyl -acetate, and the extract is then slowly
adjusted to pH 4. The product which has precipitated is
filtered off and recrystallized from ethanol. Yield:
75.2%, melting point: 206-7° (decomposition).

IR (Nujol): 1660, 1620, 1602, 1589, 1321, 1226, 1196 cm-1,
15  NMR (CDCl3 + DMSO): & = 7.67C11 s, 7.23[51 s, 6.90023 s,
broad, 6.25C11 s ppm. : '
calculated: C 58.5 H 4.1 N 11.4 s 13.0
b found: C 58.0 H 4.2 N 11.2 s 12.7

Example 4
20 - 2-(2,6-Dichlorobenzylidene)-3-oxo-4-chlorobutyric acid
ethyl ester ' '

e e e e =

10 g of. 4-chloroacetoacetic acid ethyl ester, .
10.5 g of 2,6-dichlorobenzaldehyde, 0.7 mL of glacial
acetic acid and 0.35 mL of piperidine are dissolved in
15 mL of benzene. The solution is boiled for é hours
using a water separator and is then allowed to cool,
100 ml of ether are added and the mixture is extracted in
each case once with saturated sodium bicarbonate solution,




justed to pH 6.5 with 2N hydrochloric acid and extracted 10 twice with
ethyl acetate, and the extract is then slowy adjusted to pH 4. The
product which has precipitated is filtereggoif and recrystallized from
ethanol . Yield: 75.2% neltin E0|nt 206- /[ err] (decomposition). IR
(Nuj ol ): 1660,%2%S0y %@091tq5§9 cido30lubden andpagaincwitiRateasr] The
DMBO) : [err] origé&vid]pkased. 23[5}16d @v&ﬂ[ﬂigﬁesbﬁﬁaQuLﬁhzééllnS EBA-

Eélgugatea‘4:;%$§3ﬁﬁ?$ 4E9120 E&%hﬁ rﬁmabgs is subjected to 1Lc1gent

2- (2, 6- Di chl ordimetizhyll 3 iore ) uBd @x 0a 4h thih ov@butyr i cThei pretbyt eenefinfens] 10
g of -4-chlsoroage-4 pacetd d, et by 1 f

2, 6- dlchlorobenzéidéﬁ dé§1£&% nf py fﬁi?fns ghé g%@t?%°%%f%'and“8 gé H of
plperldlne aréQMQiﬁﬂRR&PW?FQ$rﬁHhtﬁamﬁH&%he agha Bolusivhure.borlieddtor 6

hours using aegumtsy, separator and is then allowed to cool, 100 m of ether

are added and the m xture is. extracted,in each case once mnth sat ur at ed
sodi um bi carbonate soltd dirisomerphighib§ Present rfe hBedAm3dNUEPBR and

~again with wammmenfuurangﬁyncrpmaset1sedr¢@d o¥eth pgAesture sehpbaparand

_ con- centrate The DI| ns &Sg subjected to |nC|de
dIStI||aﬂPgn 4 Jhﬁﬁrﬁth %Tod%ttm?éﬁﬁ?ﬁs PQinEs P}’o\ne’oi'ly
resi due which AcdrrthlEr{sZ tﬂhvet ttunoe | wlohalr ssamoter bomge t obgasr gt abf ogdaphy and

NMR, as a 3: 1 Jgmdiff £ 1nYﬂl‘F‘J Uho Offe P% i Ji\§r Z- 1 SONEBr, Which is present as the
main com ponent can be crysta T%ed DUt of this mixture in a pure 10

St e L e

O R P TR W YR

f or m usi ng |s@pro&mﬂﬂ°me€;5 g, nelting point: 74-6. ;
IR . (KBr): 1727, 1708, 1619, 1557, 1441, 1430, 1377, i
15 1232 cn” ', o '
U NMR (CDCL3): &6 = 7.8201) s, 7.320(31 m, 4.60021 s,
4.12021 g, 4 = 7 Hz, 0.98[3]1 t, J = 7 Hz ppnm.
calculated: C 48.6 H 3.4 Cl 33.1 ;
~ found: C 48.4 H 3.4 CL 33.1 i
20 b.) E-~isomer:
NMR (CDClz): & = 7.80C011 s, 7.32031 m, 4.43[2] s,
4.4002] g, 4 = 7 Hz, 1.38[31 t, J = 7 Hz ppm.
Example S '
oo 2-(2-Aminothiazol-4-yl)~3-(2,6-dichlorophenyl)-propenoic
~ 25 acid ethyl ester hydrochloride (Z-isomer)
- ‘E?z :
¢« HC1
ClH N
COOC,Hy
Cl

.52.2.g of the crude E/Z mixture prepared according
to Example 4 and 12.3 g of thiourea are dissolved in
500 mL of ethanol. After S hours, the solution is heated
30 to 50°C and is then Left to stand at room temperature
for 16 hours. After the product has been filtered off, a
second crystalline fraction of the same purity can be
crystallized by concentration of the mother Liquor. The

SHOMIA 0t 141 - <-4 TR 13 Lo et A IR A 8131 Ara1a At iyt e



A 1:1 E/Z m xture which can no | onger be crystallized remains in the nother
iquor. a.) Z-isoner: IR (KBr): 1727, 1708 1619, 1557, 1441, 1430, 1377,
15 1232[err]. NMR [err]= 7.82[1] s, A 32[3] m 4. 60[2] s, 4.12[2] q, J =
7 Hz, 0.98[3[ t, J = 7 Hz ppm calcul&t C48.6 H3.4 d 33.1 found:
C 48.4  HpBoduct(lis33eLradtall. i)zela- |f$0mere.thNM|aL[.errineLdr. BBAE,] s,
: 32[3] m ] .40 =7 Hz, 1.38[3] t, J =7 Hz ppm Exanple
2-(2 An1ﬂ§%ﬁ?h§of§jn% %%%2 dlchlorophen | ) - propenoi c 25 acid, et hyl
ster hydréBhI‘UPﬂGé)(‘Z |1§d|%r)16ﬁﬁ2 1888} 59315 .9 134 Ohel '&Ud 07 oM xture

Kepar eghannﬁrdbnsobq Fxamgl.e 14 3and 123 a@ 0f7 Jdehirour ea g salizspql ved in 500
' ano

Af ter Iut|o ated 30 _to 50[err] and
S the | e tb?B1§ténd apagganFVenp tﬁFe g%hﬁur Uﬁﬂeﬁthﬁyxwoduct
fpas been fibleuedteldf:, & w&cand «Hrysstl.al | iNng fz.r actsi cm4of tdie 28ame purity can
Ppe crystal kized. by concentrabion of the gother [ig The : -
roduct is reggystalIlzgdafr%n1eph§ngl ngé?d §6%%% 4H|%mfp0|nt
R (Nujol )Examp¥e0é 1635, 1588, 1315, 1240, 1160, 1020 cm NNR (DVSO):
8. 411 3] 5. (BLRRnoEni3lbh -3y IS8T 8o o brdBikblny) b A dlo fo )
, 0.91[ 37] 20 pm ():,al cul at é dﬁé z'f4.r3y Iplyg’ 4$&AN&7.°4 S
sﬂfwmduﬂ“%% H3.6 N64 S80 O 27.8

B (O > o NH,

¥ s
R

: | ‘<::§;;;boon
\_/' 4

6.5 g of 45 per cent strength sodium hydroxide
solution are added to a solution of 10 g of the ester
prepared according to Example 5 in a mixture of 50 mlL of

15 dioxane and 20 ml of water, and the mixture is then dried’
under reflux for 56 hours. 100 ml of water are added,
the dioxane is stripped off and the aqueous phase is
adjusted to pH 7.5 with 2N hydrochloric acid. After the
mixture has been extracted twicé with ethyl acetate, the

20 extract is adjusted to pH 2 and the product which hés
precipitated is filtered off. Yield: 88.7%, melting
point: 163-65° (decomposition). |
IR (Nujol): 1642, 1601 (shoulder), 1580; 1405, 1285,
1198 cm™ 1. ] . |

25 NMR (DMSO): s = 7.45[431 m, 7.16[21 s, broad, 6.90011 s,
__ppm.

Example 7

g Wi, LBV 2 G, s e deaas

2-(4- Chlorobenzyl1dene) -3-ox0-4- cthrobutyr1c acid ethyl
ester

U il Sl A e P RS RA L R 1 he
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Exanﬁlé 6 2-(2- Aninot hi azol - 4-yl)-3-(2, 6-di chl orophenyl ) - propenoi ¢ 10
acid (Z-isonmer) [err] 6.5 g of 45 per cent strength sodi um hydroxi de
solution are added to a sol ution of 10 ¢2f- the ester prepared according to

Exanple 5 in a mxturs.af H&Ms-afh T oacdiera anth 2 defiad edsedhd thel
ter are

m xture is then,drie nder, refl ux for 56, ho 100, m, of ) N |
added, the d?gxgn@ i°§ g’t-rci é'cfb(ff"fzaal'ﬁ[cfhtyﬁee'ag:{r?odkt Hadti A& LRt ¥ to pH -
7.5 with 2N H@dmdclelfomil@ cacald.ac eAfitcera ctife anextdirss diase deian Bxtlacded twi ce -
wiith ethyl a o 1N 20 toract. justed t H 2 and the product
wht<h has prggn%}et%aet'edetihs% fsi"ll?ér‘é’gf of'f i’°ai$'ieteqs {otg 7’89” " 45 A nt -
163- 65[ ePr] FAECEMSESIATIASO., 1ARA Nigj Gll)L.owed 4D cokd0]l ArshdNWer)) 01580, :

1405, 1285, 319@rCHlrar falidld. ( ¥R § = s -l 0n . s,
broad, 6.90[ 1]1. s, Exanple 7 2- (@Zﬂ?&%‘l %bemnlz){/tﬁ{rr enhea)'s- ??%(no-uigcﬁdoﬂﬁ%eri c ¢
acid ethyl edf&@fS ¥ithepMater, [itods dyjed ovsr Magnediod awdtaate d *
et hy:cenfa est ehe 33.LQegt01(‘ji s4e®hl;j:®rr(att?rdzaalfde.hydﬂ,,r§ Q.e]?,- i?ué)fisoidDi_Elgﬂ'ﬂiLrEl?d and 18
m o aci a ti.c, aci re dissqlved in 1 of, benzene. e splution :
's boiled fopnggﬁoﬂrg,'gasi‘%ﬁu&% Wt é’r’°§é‘ﬁg‘r A0 | IS "’al%}] X5 cool ,;
and 300181 otueehén ar ¢aadaded.f Af/tler trhe lmi:xt28r.a tab doideim grasdratk g hy e :
times Wwth waggrLgsPt is dried over magnesi um sul phate and the solvent is

evaporated off. The'residue is distilled S ;
\;7 . IR (film): 1720, 1695 (shoulder), 1622, 1592, 1494, 1395, :

1315, 1290, 1260, 2000 cm™ 1. - | |
NMR (coct3)E : ' ._ '
15 a.) Z-isomer a = 7.75011 s, 7.3004] s, 4.32[21 s, 4.30[21
Q, J = 7 Hz, 1.31031 t, J = 7 Hz ppn.
(7 - b.) E-isomer a = 7.66[1] s, 7.36[4]1 s, 4.50C21] s, 4.30[23
q, J = 7 Hz, 1.25031 t, J = 7 Hz ppn.
calculated: C 54.4 H 4.2 cL 24.7
20 found: C 54.0 H 4.2 CL 24.8
Example 8 '
2-(2-Aminothiazol-4-yl)-3-(4-chlorophenyl)-propenoic acid

- M

ethyl ester

25 ’ 10;5 g of the substance prepared according to

Example 7 and 2.8 g of thiourea are dissolved in 275 ml é
' of ethanol and the solution is warmed to 50° for 2 hours.

""" After the solvent has been evaporated off, ethyl acetate
and water are added to the oil which remains and the solu-

30 tion is adjusted to pH 1 with hydrochloric acid. The
ethyl acetate is separated off and dried over magnesium
sulbhate and the solvent is evaporated off. The viscous
oil which remains consists qf impure product. The acid
aqueous phase is adjusted to pH 11 with concentrated

At T it AR i Qe 2 s e

ARt




der a high vacuum The product obtained is a Z/E m x-
10 ture in aratio of 3/1. Yield: 23.4% boiling pointo.5: 161-65. IR
ilm: 1720, 1695 (shoul der), 1622, 1592, 1494, 1395, 1315, 1290, 1260,
2p00 [err]. NMR [err]: 15 a.) Z-isom@P [err] = 7.75[1] s, 7.30[4] s,
4 gzgé%lf, 4maeggh4QDlﬁtﬂoﬁ H?f 5s3thdh Emt}attZdH&hﬁﬁ@lthg?fgrhﬁﬂner [grLé
: S =
m alculgpg8r° ehay S Rri4 " 1E5% mCFtQEe7"%6 Deggy i ved over mass, o H
2 Cl 24n8sium sulphate and the chloroform hastEHnnmwadﬁrated

2- A not iazolyd bl e3ECHsoen SRNGRK biBARSIYH 361 4 SN SRIaL Lo [errl

)

p
4

e substance are accordln
2}8 g of thP@GPeatﬁFEOévssépvé@eWnEZ?SOHFroﬁ"étHéﬁ@lZanéomhé 9&|Rh&ﬂ1|s

rmed to 595@[5]c59503nh°@%§ béfh@ﬁtkhedSOHHGQECMa%aQ%enne%@enﬁaied of f,
efhyl acetate and mater are added t he Gil which remains and the solu- 30

tfon is adj li€fBd P¥ PA i“ﬂnPﬁeﬁ§HFSCHP6PPét&@FGthTWJ éﬁﬁym°é&éﬂate i s
sgpar at ed otﬁqaad dried over magnesi um sul phate and the solvent is

e aporated Thg VISCOUS oi | which renai ns consi sts of inmpure product.
The acid aquéou% 8887 adjusted to pH 11 with concentrated - 23 -
n|aﬂsolueLbmnandonstthén9e2ﬂfaéuedomhpeethbmés with chloroform After

t§e Xt ur e haeubissn)dr i 8dseycsaihg- 3B T3y PhRe andahe (@r of orm has

béen evaporated o B E-isoner of t ict” can Be c¢ry<tallized 5
vw;h ethanoF49°rFu??Her1E 5soﬁé§2and°3ﬁssmz PSOHEF of the

NMR (CDClz): a = 7.88[11 s, 7.26[41 m, 6.42[4] s, 5.50[21
s broad, 4.33[2) q, J = 7 Hz, 1.33[31 t, J = 7 Hz ppnm.
15 calculated: C 54.5 H 4.2 N 9.1 s 10.4 CL 11.5
found: C 53.4 H 4.5 N 9.2 s 10.8 clL 11.4
b.) Z-isomer:
Melting pdint: 114~16° (decomposition)
IR (Nujol): 3360, 3250, 3100, 1698, 1630, 1535, 1222,
20 1100, 1030, 1010 cm™ 1.
NMR (CDCL3): & = 7.45[11 s, 7.26[41 m, 6.55011 s, 5.2002]
s, broad, 4.25[21 q, J = 7 Hz, 1.18[31 t, J = 7 Hz ppnm.
calculated: C 54.5 H 4.2 N 9.1 S 10.4 ct 11.5
AR found: € 53.5 H 4.3 NB8.6 S 9.8 CL 11.8
Y 25 Example 9
2-(2-Aminothiazol-4-y()-3-(4~-chlorophenyl)-propenoic a;id
(E-isomer)

- § CCOCE
- ) . u
10 g of the pure E-isomer prepared according to
- 30 Example 8 are dissolved in a mixture of 50 mL of methanol
and 20 mL of water. 20 mL of 2N sqdium hydroxide solution
are added to the solution and the mixture is stirred at

room temperature overnight. The methanol is stripped off,
the aqueous phase is adjusted to pH 3 with 2N -hydrochloric




titl € conpound can be isolated, in each case in a pure form by nedi um
pressure chromat ography of the nother liquor. a.) E-isoner: 10 Mel ting
point: 119-21[err] (deconposition) IR (J\yjol): 3350, 3240, 3080, 1695,
1630, 1620, 1530, 1490, 1270, 1205, 1182, 1098 [errl. NNR_[ertl = 7.88[1]
s, 7.26[4] m2B hANg thespepfust ihighdias mreojpitaged ysifilyensfds) ¢
= 7 Hz ppm Ibff. calecuiatedirys€abdibed fib. @thandl . lyiel $:10646%,C 11.5

f ound: 53 4 .H 4. 9.2 S 10. d 11.4 b.) Z-isoner:
Mel ti ng pm|u396%Hﬁ%p%&ﬂi$r]5?%%c€#%%%T??%hS‘?%f(NuL9|): 3360, 3250, .
3100, 1698, 1BBXNuUBSS): 129950 201620,110985 1089381040 [err]. NVR [err] =
7.45[ 1] 7. . 550 11 5,75 29[ , d. 4-28] Jnza1qHz,
1.18[ 3] tSS J@ﬁ{?%&ﬂpopﬁi S&aI cul h-{-‘gcdﬁ) glc @.43_5%69? 'h’4.72§ ?1R193.]1b'°zg’1o.4
C 11.5 found-40011 s gpm3 5 H4.3 NB8.6 S 9.8 d 11.8 25
Exanpl e 9 2- (BB 1wt 19 azol - 4-yl ) -3- (4-chl orophenyl ) - propenoi ¢ aci d

(E-isomer) [&T].I0 of . the pyure E-jsoner prepared acg¢qording to .30

Exanpl e 8 ar ezr'oé%'sfd'leye'ﬁ”i'ﬁ“%l)ﬁ???ﬁ?'e T)‘fh%‘b"&?“g\”'h‘ét aand e&thZESFnerof

wat er . 20 M of 2N sodi um hy i de sol \gOQC, By e added to the sol ution

and the mxture is stirred at o tg?ge ature overnight. The nethanol is
a

stripped off, the aqueous phaseQ € s\ed to pH 3 with 2N hydrochloric
- 24 - acid and the product which has gé CiNitated is filtered off. It is
recrystallized fromethanol. Yield: 66.%% Cl .

10 200 g of 4-chLoro§cetoacetic acid ethyl ester,
125.6 g of freshly distilled fururol, 2.6 mL of piperidine
and 7 ml of glacial acetic acid are dissolved in 120 ml
, of benzene and the solution is boiled for 5 hours, using
~ a water separator. 1 L of ether is added to the cooled
15 solution and the mixture is then extracted in each case
once by shaking with saturated sodium bicarbonate solu-
tion, water, 2M citric acid solution and again with water.
After the extract has been dried over magnesium sulphate
and concentrated, an oil is obtained and is subjected to
20 incipient distillation under a3 high vacuum. The product
o remains as a viscous oil and the E/Z isomer ratio is 4:1.
N~ Yield: 86.8%. ' '
IR (Nujol): 1720, 1678, 1620, 1450, 1415, 1355, 1303 em™ 1.
NMR (CDCl3): signals of equivalent protons from iso-
25 meric compounds are sepérated by a /
a = 7.5002]) m, 7.03/6.89011 d, J 7 Hz, 6.57C1]1 m,
4.48/450C21 s, 6.43/4.3202]1 q, J 7 Hz, 1.40/1.34[31 ¢,
~J = 7' Hz ppm. ' A
. calculated: C 54.4 H 4.6 CL 14.6
30 found: € 54.3  H 4.5 ClL 14.8
Example 11 '
2-(2-Aminothiazol-4-yl)-3-(2-furyl)-propenoic acid ethyl

ester hydrochloride (E~isomer)

L

o e Do A g Lt

’ AR s D s e B i

ns



Bl ting point: 225[err] (deconposition). IR (Nujol): 1650, 1620, 1585,

B38 [err] 5 NVR (DVSO): [err] = 7.72[1] s, 7.33[4 m 7.0-7.8[3] broad,

40[ 1] s ppm Exanple 10 2-(2-Furylidene)-3-o0xo-4-chlorobutyric acid ethyl

ster [err] 10 200 g of 4-cRl5oroacetoacetic acid ethyl ester,

p5.6 g of freshly distilled fururol, 2.6 m of piperidine and 7 m of

acial acetic acid are dissol vedin QQOCsHsof benzene and the solution is

pi l ed for 5 hours, using a water rator. 1 | of ether is added to the

bol ed 15 solution and the m hsed hen extracted in each case once by

king with saturated sodi um pi solu- tion, water, 2Mcitric acid

' ' extract has been dried over

gnhesi um sul phat e and concentrated arl oi | esH@itained and is subjected to
incipient distillation under a hIEMEvaCUUﬁl The product remains as a

fscous oil and the_ E/Z isomer ratio is 4:1. Yield: 86.8% IR (Nujol):

20, 1678, 1620, 14%02 8479 tr35550m3@3nPé¢~re NVR fared accqirghilss of

sglorgi ent %grg;a%gfgueomm 29d 39 g B9 ith iGRFRQUNIS Qf%sgﬂé.ﬁﬁzb]roatﬁﬂ @3%3;[ 2.

m S

q, J =7 H® f1*£8ﬂf°g4[3 he sft“t?°ﬂz’ﬁpﬁegtégﬂE%%§ edor ¢ BPYS 146

14. 6530 anbousdthen left ©o54.tand Htd.rwom @ e nilbe b tivaorr 1116

2 (2- Am not fi | -4 I) ryl.).sprQpenai_c et hyl r

h;drochlori 8%%%_ gﬁerf$OG%c g*)ch h3R QQecf% é% J11s(¥%f%ered

ﬁgf T off. Further product of the same purity can be obtained

L OTQRDORT

by concentrating the mother Liquor. After recrystaLLiza-
- tion of the product from ethanal, the E~isomer, containing
10 about 10% of the Z-isomer, is obtained. VYield: 65.4%, |
\// melting point: > 250°. The E~isomer can be obtained in
a pure form by repeated crystallization from ethanol.
' IR (Nujot): 1679, 1620, 1300, 1270, 1222, 1156, 1080,
1050, 1025 cm” 1. |
15 NMR (DMSO): § = 6.6-8.2[1] broad, NH, 7.86[11 d, J = 2 Hz,
7.75011 s, 7.0011 d, J = 4 Hz, 6.90C1] s, 6.66[1]'dd,
J =2 Hz, J = & Hz, 4.20021 a, J = 7 Hz, 1.25031 ¢t, J =

7 Hz ppm.
U calculated: € 47.9 H 4.4 N 9.3 s 10.7 cL 11.8
& : _
20 found: C 47.8 H 4.5 N 2.1 S 10.2 el 1.7
ExampLe 12
2-(2-Aminothiazol-4-yl)}-3-(2-~ furyL) propenoic ac1d
“(E-isomer)
. H COCH
: o | NH, -

8.5 g of the product prepared according to Example

25 11 are dissolved in a mixture of 50 mL of methanol and
50 mt of water. The solution is brought to pH 13 with 2N
sodium hydroxide solution and is stirred at room tempera-

ture for S hours. The methanol is then stripped off and




[err]' 32.2 g of the isonmer m xture prepared according to ExanpLe 10 and 10

g of thiourea are dissolved in 850 m of ethanol. The solution is heated
50[err] for 4 hours 5 and is then | eft24 o-stand at roon1tenperatuLe for
16 hours. The %CH-{FJ reci ed is filtered o% Fur t her
product of the sane poul}rIglnts;chan %‘P ‘PA ‘gs}j %‘i/ tcs:orF'LthFT%t"fh TS % her
| i quor. AfterchledriEstan id And tQWQﬁtetmehp‘raﬂjucttrf reoh et haewtate he The

E isomer,  CORbIrN ik) ad ARG PO 3 e - LR BTogd St OPL 8 et e eL?e

65. 4% msltlnq= > 250[ err] he E-isoner can be obtai ned |n a

f ort by repedt'dd eprI ';"teaﬂm’ LIlo‘rFQ‘drcfrﬁ‘E't HfAnoy R (NLg oty 64 4%%0, maJGQf)

1300, 1270, 1222 polihda, 20080, ( dedahmpokddGideys]. 15 NWVR (DMBO): [err] = .

500 1) s, o R )Y g 15, aslh, S0, a0 e L osal i,

J=7H ppmNH@aK@MS&t)ede THUBL1IHAN= NDHE, R4LT s 17 15083 20

f d: 1.7 Exanple 12
ZOI(JS Ami nothlsagglﬂé 6}dl:éllZ] fu’ I\AI')%‘l]pt:rzo]pgrfoq,'ZMde ‘é

of the produé@l ﬁPéﬁéﬁé’)d a&cérodlsng tho 3éanplte 6.9 115 at® %issolved in a

m xture of SQom,de met hagolspand 5¢ d, of water.e The dsjtlon I s brought
to pH iﬁ 2N ?Odl%ﬁ]hydrOXIde solution and is stlrre - room t enper a-
ture f thanol is then stripped off and . - 26 - the

agueous seluﬂr@ﬂ -T8 iadjyl Sidea et)e 3ptd x 6% ~WihiLlo rdvb JRYH i éﬁﬂdﬁéthfﬂﬂékégw
extracted twce with ethyl acetate. The C00C, H, _
2

&“/ _ 55.3 g of 4-chloroacetoacetic acid ethyl ester,
41 g of thiophene-3-aldehyde, 3.8 mL of glacial acetic
15 acid and 1.5 mlL of pipefidine are dissolved in 30 ml of
benzene. The solution is boiled for 7 hours, using a
water separator, and, after the solution has been cooled,
400 mL of ether are added and the mixture is extracted
. three times with water. After the extract has been dried
: 20 over sodium sulphate and the solvent has been evaporated
o off, the crude product is subjected to incipient distil-
lation and the residue is then purified over a short
silica gel column (70-230 times).
(Mobile phase: petroleum ether/ether 8/2). The E/Z mixture
25 is obtained as an oil. VYield: 63%.
IR (film): 1720, 1690, 1609, 1265, 1240 cm™'.
NMR (CDCL3)° § = 7 54-7.83[2]1 m, 6. 95-7.500213 m, 4.52/
4.45021 s, 4.35/4.2602) q, 4 = 7 Hz, 1.27/1.32(3) t, J =
7 Hz ppm. The signals which arise from isomeric compounds

30 and correspond to one angther are separated by a /.
calculated: € 51.1 H 4.3 § 12.4 CL 13.7
found: - C S1.7. H 4.5 S 12.4 cL 12.6
Example 14
2-(2-Aminothiazot-4-yl)-3—(3¥thienyl)-propenoic acid ethyl
35 ester_hydrochLoride (E-isomer)

pp%MEr) [err] 8.5 g

to

™~ 4

&
%




bxtract is adjusted to pH 3 and the product is filtered off and
fecrystallized fromethanol. Yield: 64.3% nelt- ing point: 201[err]
deconposition). 5 I R (Nujol): 1639, _1598, 1570, 1540, 1330, 1280 cm 1.
NVR (DMSO): 6 = 7.84[1] d, J = 1.5 Hz, 7. 64[1] s, 7.50[3] s broad, 6.65[1]
5, 6.61[2] s, broadened ppm ﬁalcu 6Eeg C 50.8 H 3.4 N 11.9 S 13.5
ound: C 50.4 H 3.4 N . ‘HS 12.8 10 Exanpl e 13
P- (3- Thi enyl i dene) - 3- oxo0- 4-chl utyric acid ethyl ester [err] 55.3 g of
-chl oroacet oacetic acid etpy A\ 41 g of thiophene-3-al dehyde, 3.8 ni*
¥—gl aci al acetic 15. aci .58m of piperidine are dissolved in 30
of benzene. The solutionTs borrbd for 7 hours, using a water
eparator, and, after the solution keegegqool ed, 400 nl of ether are
dded and the m xture is extracted three times with water. After the
xtract has been dgpeg 89 tneOKPE ﬁ@ﬁkUE}SHPQBQPGdaQQ ERSnpeEVaR! has been
vaporated off, the crude product 1s subjected I nci pren |st|I- | ation
nd the redP@ué- ?sgtﬁéntbuPPfFéd évéﬁ°hvsﬁoﬁﬂ 3PPi @y gdl etbpom .( PUL230

i nes). (Nh@atedphaseo pebFOQEE”hBQHQE/efhers8(2}1oIhQsEéZaHb¥EQ@%625 - i's
btalQFd as ?1tt{e waglsland et%y Za§éégn% F e_ a%gsglgggg %69%F1%2 >, 1240

err
. 95-7.50[#)d nthe. 52¢d4cﬂ5ﬁ§]f$Ltdr85/4f£6[2}1qLd3 22% thl113§/1 32[3] t,

=7 H §9¥% Ohe2§3ggﬁ S(M@ES“ng §?6d50n1|30ﬁer|c conpounds 30 and

cbfkespon ne anot are separa calculated: C51.1 H 4.3
$ 12.4 QdAR1&Nygiol): 1685 1620, 1278 ¢ound C51.7. H4.5 S
2.4 d ﬂéhfiéﬁf@@ie é4-28(¥afW3”9thfa§?t14 ¥h), - 3- €32t Rizenyl L- propenoi ¢
dci d ethyl ;ter hgdrochlorl (E-1soner)
4 Hz, 3011 4 Hz, J = 6 Hz, 6.9501] dd, 4 = 2 Hz,
N J = 6 Hz, 6.86(11 s, 4.3202]1 q, 4 = 7 Hz, 1.32031 t, J =
it 7 Hz ppm. '
calculated: € 45.5 H 4.1 N 8.8 s 20.2 cL 11.2
found: C 45.1 H 4.4 N 8.5 s 19.5 CL 10.9
15 Example 15
2- (2 -Aminothiazol~-4-yl)-3-(3~thijenyl)- propeno1c acid
(E-isomer)
H COCH
N 2 =
. s N
NH,

-8 mL of 2N sodium hydroxide soLuEfon are added to
20 3.3 g of the product prepared according. to Example 14,
dissolved in 10 ml of methanotL. The soLut1on is Left to
stand overnight at room temperature and the methanol is
then stripped off and the residue is dissolved in water.
‘The pH is adjusted to 8 with 2N hydrochloric acid and the
25 aqueous solution is extracted three times with acetic
acid. The product is- then precipitated by adjusting the
pH to 3 and is filtered off. Yield: 50.5%, melting point:
172-75° (decomposition).
IR (KBr): 1628, 1367, 1262, 1028 cm .




-27- [err] 22 g of the E/Z m xture prepared in Exanple 13 and 6.5 g of.
t hi ourea, dissolved in 100 mM of ethanol, are heated to 50 for 2.5 hours.
The solution is evaporated, 5 aIittliam@Ler'and et hyl acetate are added

to the residu product | fered off. Yiel rreltln

--point: 213 %@%errojmd'ec sq‘tf'or{& '}'I F¥e(r|‘¥u1%"‘)aé 16%%81/91 ‘Qg‘éeﬁf‘ndNNR
C[err] 8. 18?1]865[1]7 &7 11 d, 1.5 HZ, I—.Ea J 3 HD, 7454—(21]7d¢5d3{143dd 1JHz,4

Hz,J:6Hz, Q5[1]y,4d, ..6 66[.1]5 2 J. =

Hz, 1.32[3] tJJ :éﬁpbpjr?\ﬁca I_‘gtzﬂat MAﬁS’Sﬁ 1 Sﬁlz 2%%91%%02

Cl~11.2 foundPpPm. C45.1 H4. 4 N 8.5 S 19. 5 G 10.9 15

Bxanpl ¢ 15 2. (AT 20 4 3 ) % (35 i qnvid propenps g aci d (E- i soer)
[err] 8 m of 2N sodi um hydroxj de solution are added to 20 3.3 g of the

product preparf@®™cor di ng & & Béanpl'e 4l disbl+kd ih 40- of nethanol .

The sol uti on- iexamgflte t1® st and over ni ght at roomterrperature and the

met hanol is t en Stri and. t reS|d e is o ve n wat e The pH
is adjusted t é‘ WM ﬁp%%(j(rzocarﬂ ‘d‘r‘ﬁ 2593 "t’ng bb‘%ﬁfk €355 {J?I on is
extracted threnedtm]wé’s-ametﬂvmatuftyla&-obephﬁve—lpfmmxyksatehen preci pitated
by adjusting the pHto 3 and is filtered off.g¥Yield: 50.5% nelting point:

172-75[err] (deconp05|t|on) HR (GPrNE- \TEE,Z 1262 1028 [err]
e/

S~ 10 | m " CooH

A suspension of 4.9 g of the product prepared

according to Example 3 in 200 mlL of ethyl acetate is
cooled to 0-5° and 3.8 g of phosphorus oxychloride are
added. After 30 minutes, 3.3 g of trimethyts{LyLacetamide,
15 dissolved in S ml of ethyl acetate, are added, and a fur-
ther 3.8 g of phosphorus oxychloride are then added. The
mixture is subsequently stirred at 0% for 15 minutes
and 1.8 ml of'dimethylformamide are then added. After a
further 40 minutes, the mixture is cooled to -10° and
added dropwise to a solution, which had been cooled to
-5°, of S5.44 g of 7-aminocephalosporanic acid and 4'9.
of sodium bicarbonate in a mixture of 100 mL of water and
75 mL of acetone. The mixture is subsequently stirred
for 2 hours, during which the pH value is kept at 6 with
25 saturated sodium bicarbonate solution. The solution is
-filtered, the aqueous phase is separated off and washed
_once with ethyl acetate, ethyl acetate is added and the
mixture is adjusted to pH 3.5. The ethyl acetate is
separated off and the aqueoué phase is extracted twice
30 more with ethyl acetate. Water is added to the combined
| ethyl acetate phases and the mixture is brought to pH 7.
The aqueous phase  is separated off and Lyophilized to give

2.0 9 of the product.

IR (Nujol): 1750 cm™'.




-.28 - NWR (DWF): J[err] = 8.5, N-H, very broad, 7.93[1] s, broadened,
7.86[1] dd, J1 = 1.5 Hz, J2 = 3 Hz, 7.54[1] ddd, J3 =1 Hz, J4 = 6 Hz,
6.91[1] dd, J4 = 6 Hz, [err] = 1.5 Hz, 6.70[1] s ppm 5 calculated: C
47. 6 H 3 2 N 11.1 25. 4 foundye - C 47.2 H3 1 N 11.4 S

S

25.3 Exa m_E-75] amn -benzyli cet a-

m do] - 3- a €%§€ﬁ§r 5-T hZﬁEi]cérb x?hgg ergr%éfggsbenérgﬁ?g 4.9 g of
t he produsg prepirbd,a&c@?ﬂnmgdLOJExaﬂpHe 35L062®® tl, of =etthyHzgcetate is
cooled to, 0 d;3. osph oxychl or e are;a After 30 '
i_nut es, %T%ﬁcagfdfr?ngtﬁilggfy agér?] éé tP15 LlgdlséonggEq% Bomd of et hyl
acetate, é&re &¥ded, -4n@3B3Aus-pephmer 3.8 g of phosphorus oxychloride are

t hen addegxaﬂy@en1xture i s subsequently stirred at O[err] for 15 mnutes
and 1.8 i~ of drmerhyl formam de are then added. After a further 40 m nutes,
the n1xtu$%d?%mc%o?eé2f62 apinpgh dazol aael’) afopan3klideaedsrteron, which
had been sbdd PepéamS3+-c@Fbbx@tlageof 7-am nocephal osporanic acid and 4 g of
sodi um bi carbonate in a mxture of 100 m of water and 75 m of acetone.
The m xture i s subsequentRy SCONHeeo% ups,* during which the pH val ue
Is kept at 6 with 25 sat\uad ed sodi upn bl caonate sol ution. The sol ution
is -filtered, the aqueou o=\ S sepﬁr‘ of f and washed once with ethyl
acet at e, ethyl acetate i .(thMErﬁééaéﬁ is adjusted to pH 3.5. The
ethyl acetate is separat Bhase is extracted twice 30
mere with ethyl acetate. Water is added to the conbined’ ethyl acetate
phases and the m xture is brou@ﬁ& to pH 7. The aqueous phase is separated
off and | yophilized to give 2.0 g of the product. IR (Nujol): 1750 [err].
1.9 g of the product from Example 3 are reacted,

10 according to the instructions in Example 16, with b6-amino-
L penicillanic acid instead of 7-aminocephalosporanic acid.
1.4 g of the Llyophilized sodium salt are obtained. Melt-
ing point: 250°.
IR (KBr): 1761, 1607, 1508 cm™ 1.
15 NMR (CD30D): 7.78C11 s, 7.25€51 s, 6.3301] s, 5.62[21
s, 4.2501] s, 1.58[61 s ppm.
~Example 18
Triethytammonium'Z-7-[2-aminothiazol-4—yt)-2—(2'6—di-
chlorobenzylidene)- acetam1do] 3- acetoxymethyl -3~ cephem—

20 4- carboxylate

Q?om{ . JI:;L/ OCOCH;.
c1 '-7'?\ ofL‘“

Y oo, e, |
NH,

0.68 g of 1-hydroxybentriazole and 1.03 g of :
N,N'-dicylclohexylcarbodiimide are added to a solution of j
- 2.1 g of the product from Example 6 in 15 mL of absolute j
25 dimethylformamide and the mixture is stirred at room tem-
perature for 5 hours. The mixture is filtered and a |
solution of 1.36 g of 7-aminocephalosporanic acid and
2.0 mL of triethylamine in 25 mlL of methylene chloride is




- 29.- NWR [err] = 7.78[1] s, 7.29[5] s, 6.32[1] s, 5.82[13 s, J = 5 Hz,
5.09[1] d, J =5 Hz, 5.06[1] d, J = 14 Hz, 4.83[1] d, J = 14 Hz, 3.60[1] d,
J =18 Hz, 3.29[1] d, J = 18 Ft,-Z.OS[S% s ppm 5 Exanpl e 17 Sodi um

E- 6-[ 2- (2- am not hi azol - 4-yl ) - 2-benzyl i"d Readcet a- m do] - penam 3- car boxyl ate
[err] 1.9 g of the product fron1Exaane 3 are reacted, 10 according to
the instructi 16, ., with am no- peni §@LLan|c .aci d |q$tead of

7-aninocephaF§858r§ﬁ 8"& dtoltﬂe m fgfﬁe LG4SR | Z8& LSaiCEhofase .
obt ai ned. kabon|ng p@nmtede@@rnhBh¢Kln)roob7ekmp3601ur25@$d[emrkhems ,

W L] TggbAbatelraouth et ) (8o 30708 Ay BTl e g L SOLO) S

ppm Exanpl e r|et Ium am not hi azol -
chl or obenzyl td&fép- aééﬁanﬁﬂé]tﬁﬂaé@ﬂéﬁyﬁétﬁylfSlG@ﬁWéw@tZGH 741UH#boxyIate

[err] 0.§8 gtﬁEn1wlaxﬂeexxee@trralla4qlmesamcltia Q?ehgxofacetate. The agueous
N, N -dicylclo re adde ution, of o]

hexyl.car hodi i mid ol 1 :
pr oduct fronFE§H¥ﬁ98 8%i ﬁdigs oF°aB§ogu §i Zﬁlﬁgpﬁfﬁﬁéﬁﬁdﬁldé éﬂd t he
m xture is SbhﬂredeabrbdﬂﬂttQthmemaEUbeeEGb15athr§s e tiretduroef fi,S

filtered and Iut| a C | asporani c acid and 2.0 m
of trlethylan1 igﬂ Pﬁyléﬂgdc VQQ §%Q%551um % d%ox J%'
The crude product is stirred w1th ethyl acetate for 1 hour

10 and filtered off, the residue is stirred with methanol
for 1 hour and filtered off again and the filtrate is
evaporated to dryness in the cold. The residue is dried
over potassium hydroxide. 0.6 g of the desired product
is obtained. '

s 15 IR (KBr): 1775, 1735, 1675, 1620 cm-1.
NMR (CD30D): & = 7.2-7.44[41 m, 6.78011 s, 5.71011 d,

J = 6 Hz, 5.07011 d, J = 12 Hz, 5.05C11 d, J = 6 Hz,
4,82011 d, J = 12 Hz, 3.60011 d, 4 = 18 Hz, 3.38[1] d,
J = 18 Hz, 2.07C3]1 s; 3.23[6] q, J = 7 Hz and 1.32[91] ¢,

20 J = 7 Hz, ppm. :

Example 19
E-7-[2-(2-Aminothiazol-4-yl)-2-(2-furyl idene)acetamidol-
3-acetoxymethyl~-3~cephem-4-carboxylic acid '

H CONH "T.
./ _JL__ OCOCH;
o—-N _
(: ;3 N;rs COOH
25 ‘ 2 0 g of the product prepared accord1ng to Example

w—312 are dissolved in 30 mlL of absolute dimethylformamide
over nitrogen in a previously thoroughly heated flask..
1.12 g of 1-hydroxybenzotriazole and 1.7 g ef N,N'~dicyclo-
hexylcarbodiimide are added to the solution and the mix-
30 ture is stirred at room temperature for 6 hours. After
" the dicyclohexyturea has been filtered off, a solution of
2.2 g of 7-aminocephalosporanic acid and 3.4 ml of tri-
ethylamine in 20 mL of methylene chloride are added




-'30 - added dropwise to the nother liquor. The reaction solu- tion is
stirred overnight at roomtenperature and is then evaporated to dryness.
The residue is dissolved in a little ater and the solution is filtered at
pH 7 and 5 t hen washed sever al tlnes with ethyl acetate. The aqueous
sol uti on HEoRdjisst &@ ttdepH 413 agjet-h Zmehydr"ctcsmeor!&: stoi rh e daredv etftre  pr oduct
whi ch has nRigh& Q'ntdattf?td.\n' e vidpdraried ol o ryaiad Hd ﬁ/@t;%ru did ed over

' pota55|un1hydrgX|de The ude product Is stirred wth ethyl acetate for 1

hour 10 9afg° VFPePéd”@f - tWJtFéSF&GeﬁQy%ﬁﬁ%r%ﬁ}HMEQFrﬁiﬁuﬁﬁﬁ"for 1 hour
and filteead refcfteaigalemearad tthiamefsi lutireat @ tihsy Le\eaferadesd 110 iy YAESFs tdd t he

col d. .The b€ |d e L po si um hydroxj de.. t he desired
producszt i £% ta:énesd‘”cllg e %%?Klg i %1f7r§dh nggS)gcgé'V’g'“tfszO O‘IrﬂeNl\/R [err] =
7.2-7. 44] g oduca. WS[IPL$er5d7bﬁI]a@d dried Hdarer5 KUH.1] This) orulde Hz,

? QSEé] I_Spr%dg%@3i"'§ 54 1&‘2‘%%!]6]\4(* th‘]\f'th%'%, H;c,Et%(fQO[%Jj‘[g I'![]ou_r 18f 1Hzt’et3 8[ 1] d,
ppm Exanpifé EQdEI?EPZﬂOZSA#Wﬁ@tHmaf@ﬁd4mﬂ0hqnqhyflﬁhﬁ|Rﬁﬂﬁ$%ﬂxﬂ$undo]

3- aget oxyrmbhxltga wphartnthqarongomdl Qv%%)'oq'a[teigm toF Vt-ehﬁe solut 1no1r2 ? gbofltPe
pro rep acc i_ng e are disso in of absolute
di me ﬁylfé?nZﬁgﬂé'ovgﬁqﬁvtﬂédén ﬁgqé'pﬂ |0us@f%r&ﬂoughly heat ed fl ask.
1.12 g of N&RhydpgRghenzotr irasdild Jarg .32g1dfsN,M -&b [cyx 1o

hexyl car bgdi e_ar 0 t,he qut| X- 30
36~ turegl ys"'s ﬁrréd%é?ggggm er ¢ (I %dlpa}’gd’r‘l][ u‘f’srg At &2 1 he

di cycl ohekyP8E43 Hasteeﬁ1thbeﬁe@0dﬂﬂ,da solrutioiznf 2.58([d bfd,

{7- ami nocephal q$p Qangc3ggagdquJ3=41q|Hgt gy @mine in 20 m of

neth¥lene chloride are a
Example 20

- Sodium E-7-[2-(2-aminothiazol~4-yl)-2-(3~-thienylidene)-
~—/ acetamidoJ-S-acetoxymethyl—S-cephem-4-carboxylate

H CONH —————r ococ,

./

Pl

s *T’S COONa
NH,

1.0 g of the product prepared according to Example

*rfzo' 15 is reacted according to Examp(e 18. The free acid
precipitated at pH 4.5 is dissolved in water with 2N
sodium hydroxide solution at pH 6.5 and the solution is

" then Lyophilized. 0.7 g of the desired compound is
obtained. '
25 IR (Nujol): 1758, 1605, 1412, 1220 cm™ ',
NMR -(CD30D): § = 7.76L11 s, 7.52011 d, J = 2 Hz, 7.29013
dd, 4 = 2 Hz, J = 6 Hz, 6.79C11 d, 4 = 6 Hz, 5.79C11 d,
J =_5 Hz, 5. 08[1] d, J = 5 Hz, 5.00011.d, J = 11 Hz,
4.82011 d, J = 11 Hz, 3.6001] d, 4 = 18 Hz, 3.32[01] d,
30 J = 18 Hz, 2.04L31 s pepm. B
Example 21 o
Sodium E-7-/2-(2-aminothiazol-4-yl)~2=-(4=chlorobenzyli-
dene)-acetamido/-3-acetoxymethyl-3-cephem-4-carboxylate




- 31 - dropwise to the filtrate. The mixture is stirred over- night and
then evaporated to dryness and the residue is dissolved at pH 7. After the

aqueous sol ution has been extracted sevegal -tinmes with ethyl acetate, it is

adj usted 5 to pH 2.5 with 2N HO and stirred for 30 mnutes. The product
is filtered off and dried ov I«%? Spyoduct is stirred with
ethyl acetate for 1 hour, filtered o | ssob@ed,.i n col d net hanol
The product is isolated by f|~——~t|on and atTon of the solution. 10
IR (KBr); 1759, 1612, 15 249 err] $§rr] = 7.54[1] s, .
~NB2[1] s, 6.60[1] s, 6:44 . , 5.04[1] d, J =5 Hz,
4.98[1] d, J =11 FE, 4. 8() d, 11 Hz, 3.58[1] d, J = 17 Hz, 3.30[1]
d, J =17 Hz, 2.01[3] pp 15 | e 20 Sodi um

E- 7-[ 2- (2- am not hi azol - 4-yl ) -2- (3-Tf®& enyl i dene) -
aceganidO]-3-ac§toxynzg®yb 8fcgg@ea?ﬁpggﬁbogybpheehe&ekgld@ne 36 tRam-
product prepared accordi ng to, Exa - IS ed accor

Exanpl e 18. PFrtfe aﬁ?% é?%c?b??%&éﬁgaf°pg“iwgi érss& searFHgmater
with 2N som|pmdQMbbwaEcBohms|bmeatfpkk6r5daumfthe palatsoﬁsis1sbemved

17sh, 1605, 1o §che { AT EESRRTTHETRRLUG Y, TR B TSUpsf, png EyRBHO )

7.29[ 13 dd, JF&i§§FtO drenessy, Bh59{331dueJ1s ewsnotseﬂgpm]wateg £15th

J»= 18 Hz, 3.32 , pm, Exanple 21 Sodi um
E-7-12-(2- amqﬁ%}ﬂ%gxﬂrqdwfs Qs(us%hpbggbthLprR1L1zat1on of the

- aqueous solution.

10 IR (Nujol): 1759, 1610, 1515 cm™'. -

NMR (CD30D): & = 7.67013 s, 7.25[41 m, 6.35011 s,

S~ 5.82011 d, J = 5 Hz, 5.10011 d, J = 5 Hz, 5.02[11 d, J =
12 Hz, 4.85011 d, J = 12 Hz, 3.6101] d, J = 17 Hz,
3.33011 d, J = 17 Hz, 2.06(31 s ppm.

.15 Example 22
Sodium E-?—[Z—(Z—aminothiazol-4-yL)—2—(4-dhLorobenzyLi-
dene)-acetamidol-penam-3~-carboxylate

5.08[1] d, J 7 5 d&; ﬁwasoxaae Js5LdtibR a¢ BRL4L8Y, 8.5 4lokzend 60[1] d,*

CONH

NH,

2.3 § of the product from Example 9 are reacted

20 aécording to Example 17. 1.0 g of tye Lyophilized sodium
"salt” is obtained. )

IR (Nujold: 1755, 1600cm™ .
"NMR (cp30D): & 7.71011 s, 7.24L41 m, 6.36[11 s, 5.59f21

s, 4.20011 s, 1.5503) s, 1.54[3] s ppn.
25 Example 23 : .
| z-6-L2-(2-Aminothiazol-4-yl)-2-(2,6-dichlorobenzylidene)-
acetamidol-penam-3-carboxylic acid

TR te e

(i




~-Gene)-acetanido/-3-acetoxynethy|-3-cephenr4-carboxy|ate - 32 - [err] 2.0
g of the conpound prepared according to Exam ple 9 are reacted according
to Exanple 19. The crude product which has been filtered off at pH 2.5 is
di ssol ved 5 in cold methanol and +hg3solution is filtered and evapo-
rated to dryness. The residue is dissolved in water with 2N sodi um

hydr oxi de sol-ution at pH 0. 9 g of the desired product is isolated by

| yophilization of the aqu .Jon R (NUJOI) 1759, 1610, 1515
[err] NWR [err] = 7.67[ 1] 7 2. [1¥ s, 5.82[1] d, J =5 Hz,
0[1] d, J 5 Hz, 5. 02 , — 1] d, J =12 Hz, 3.61[1] d,
17 Hz, 333[1] d J = 6[3? sp Exanmpl e 22 Sodi um
-7-[2-(2-am not hi azol - 4- yI) 2 4Ic Iorobenzyiooﬂ B

ene) - acet am do] - penam 3-car boxyl &te [err] 2.3 g of the product from .
anple 9 are reacted 20 accordg®yg to Exanple 17. 1.0 g of the

yophi lized sodiumsalt is obtained. IR (Nujol) 1755, 1600cnﬂ NVR [err]:
Dp;}[%]S s, 1. 24[4]0? 96 osfﬁ[t]IJe prodr?cgt[ 21]rom EX% Jll 6 ar 5§£ 3; ste& 54(33 s
/- 6- [ 2- (21Am1 tHi a7folabsolute-d mestth lctd v amde y | |Qie-'ﬁe9 -of hydroxy-

pcet am dokheRSATR FLATPRNd 0 LAY b dicyclohexylcarbodimide are

5 added and the mixture is stirred at'foom-temperature for

A \S hours. The mixture is filtered and the mother Liquor
is added dropwise to a solution of 0.4 g of 6-aminopeni-
cillanic acid and 0.9 ml of triethylamine in 25 mlL of

methylene chloride. After the mixture has been stirred
\/'10 at room temperaiure overnight, it is evaporated, water and
ethyl acetate are added to the residue and the mixture is
adjusted to pH 6.5. The mixture is filtered, fhe organic
phase is separated off and the aqueous phase is'waﬁhed
"once more with ethyl acetate. The product phase is then
15 adjusted to pH 2.8 and filtered. 0.5 g of product are

thus obtained. ' ﬁ

IR (KBr): 1770 (shoulder), 1728, 1637 cm ', | B
L NMR (CD30D): = 7.104] m, 6.7401] s, 5.52011 d, 4 =
6 Hz, 5.45011 d, J = 6 Hz, 4.3101) s, 1.49L31 s, 1.47031 s
20 ppnm. '
Example 24
2-(2,4,6- Tr1methylbenzyl1dene) ~-3-0x0-4~- chlorobutyr1c acid
ethyl. ester
CH, COOC; Hy
R CH, CH
cl .
CH,
25 " 90 g of 2,4,6- tr1methylbenzaldehyd§igtﬁ

4-chloroacetoacetic acid ethylL ester, 2.6 mL of piperidine
and 7 ml of glacial acetic acid are dissolved in 60 mlL of
benzene and the solution is boiled for 6 hours using a




- 33 - [err] 0.9 g of the product from Exanple 6 are dissolved in 15 m of

- absol ute dinethyl formam de. 0.3 g of hydroxy- benzotriazole and 0.44 g of

- di cycl ohexyl carbodi nide are 5 added and Bhe-nixture is stirred at room

" tenperature for u m X €. kS d e t hery or is
added dropw se ?gtaps%?p?rgﬁg5f Ohﬂb l 3 %gpg%?QaKQ g%.%%gfﬁhqghd 0.9

m of triethyl akhfecpaled gplotigerh PénéOéHKGPPdés Aﬁﬁéﬁcﬁﬁé ik e@rcd has

been stirred 10cas@toﬁ@@nbﬁQHDQ%QUH&QeGVGBBHGHtbxkhrb%n%%%pQ%QMQdmdwater

. and ethyl acetate are a Q. the residue an m xture i s adjusted to
§ pM-6.5. The n1xFﬁF§r|gnglﬁpeféﬁr‘fhécdpgéﬁﬁetﬁﬁgsénpstgépéﬁéféﬁtgﬂﬁ &7d ahe

# aqueous phaSe i svemshednesdamneutphiatle andylkvapetratted. Thaeprcoduet pploake i S

| then 15 dj t t. f t
;wﬂmw.%ﬂkﬁw%%ﬁ&ﬁﬁa%9$ﬁw%@%%fw%&£ﬁﬁV#ﬁm
m 6.74[1] s, 5ia2ptied, tg £reeHit Frad[ excdss])b=chliroasedpfakiet iz, ak 4P| 3]

s, 1.47[3] s 200 ¢nppmes E¥RMD! §£24 chromatography of th duct
- 2-(2,4,6 Trlnetﬁyr enz§ dene -3-5 X0- Pghloﬁgbgtgrfc acﬁdpéfhyf eé?br [err]

- 25 991hipp geh 80t (MeEEKy| BBAZAPIBRGE)4- @I 8r 8dcdthGadatiise™di d
;Sthyllesgelo éoﬁaﬁ1b?f%pyeeéldhaﬁdaﬁdtﬁ FEOQ?OBE&QWaEPQSQ}BG1a®ﬂiEH%&ture
& dl ssol ve In 0 enz e the sol utiqQn | e or urs g
& °%. 50 "arethada Sof 1o BBENA b uBh, T RaBeae R & added o tHE A
fcegled solutionyiéhe:sdP¥tion is extracted in each

E-isomer: melting point 85°. .

IR (Nujol): ~ 1700, 1610, 1310, 1250, 1175, 1135, 1095,
15 1030, 970 cm™ 1.

NMR (CcDCL3): & = 8.02[1) s, 6.90(2]) s, 4.370[21 q,

- 7 Hz, 4.04[2] s, 2.32031 s, 2.20061 s, 1.38031 t, J =
' 7 Hz ppn. - '
calculated: € 65.2 H 6.5 CL 12.0
20 found: € 65.1 H 6.8 cL 12.0
l-isomer:

NMR (CDCl3): & = 7.98[01]1 s, 6.8402] s, 4.56[21 s,
4.06021 q, J = 7 Hz, 2.32(31 s, 2.20061 s, 0.91031 ¢,
1 _ J = 7 Hz ppm.

,; v 25 - Example 25

: | 2-(2—Aminothiazol-4-yl)-3-(2¢4,6—trimethylphenyl)-pro—
penoic acid ethyl ester (Z-isomer)

CH,

COOC;,Hs
o CH, CH |
M;M__m . CH, nﬁ/s
_ | .

A solution of 32 g of the Z/E ‘mixture prepared in.
30 Example 24, 9 g of sodium acetate and 8.8 g of thiourea
in 210 mlL of tetrahydrofuran and 90 mlL of water is stirred
at room temperature for 48 hours. The tetrahydrofuran is




ase once with saturated sodi um bi carbonate solution, water and 1Mcitric

cid solution and the extract is dried 5 over magnesi um sul phate and

vaporated. The crude product is subgected to incipient distillation under
hi gh vacyy m.in ﬁr to frge it from excess 4-chl oroacetoacetic acid

t hyl este? cAPPER efforRfofPEpAPUEPUEHRNAREd (St 29A UsSitrRcAogaF 0 amkr ck,
0-230 neséytradtgdothrbe Eﬂmaénﬁﬁt&Oeth9&nab€t@&¥$taﬁhbzadihhh i

Jopropanohygnd, 3, 5ykafel kb L5 RETPURT B S sTRRIE ST s e o
700, 1610ta&Bi©3t1250H11ﬂ75101!85 gjees, 815 g 2@3@he9pQremZNVRomerr,] 6
02[15 31c5n99531n§ 1423;52]oq d48va& gf4mgék%%g po%aﬁzhgb %542 20[ 63 s,

.38 [ 3] ppm cal cul ate f ound:
65. 1 +ﬁ653°°néjf12°elzn|5enebe aivkajiged] feom thegpether &.igapr] s,
.56[ 23 s,b¢. OBFdhatoglaphy.Hz, 2. 32[33 s, 2.20[6] s, 0.91[3] t, J =7 Hz

P2 TR o €2 2 SEaBTL 9858, “78n Xeéefuﬁ%aﬁ,Sfﬁ-rg'zrf‘;%%%'sﬁﬂir‘%})Ep”"
| xture ptéb?;eﬁznﬂfB?;?ogxaﬁmDe 32809 4060 gadilum acetate and 863 gtoioom
t hggra?uLEh% Poﬁé)gours & ?ﬁgﬁ? ?(az §§g$3r3n |§B1f@53§' §f§563éd dgff and
the aqueous- Phesd as ddFustBa,td. éﬂfglaﬁd 2.16L6] s, 0.86[3] ¢, .
; J =7 Hz ppm. :

calculated for 1 mol of product + 1/2 mol of dioxane:
C 63.2 H 6.7 N 7.8 s 8.9
15 found: € 63.0 H 6.8 NT7.7 s 9.0 '
Example 26 _ g
N 2-(2-Aminothiazol-4-yl)-3-(2,4,6-trimethylphenyl)-pro- '
penoic acid (Z-isomer).
CH’ ’
COOH
CH,
\_/
20 ' 6.1 g of the product from Example 26 are diésolved

in a mixture of 150 mL of dioxane and 45 mt of 1.5N sodium
hydroxide solution.. The solution is boiled under reflux
overnight and the dioxane is then stripped off, the resi-
dQeais dilufed_uith S0 mL of water and the mixture is
25 filtered. The filtrate is adjusted to pH 5 with dilute'
““hydrochloric acid and is filtered off again after 10
minutes. Recrysta(lization of the residue from methanol "
gives the desired product in a yield of 72%. Melting |
" point: > 200°. . ' : -
30 IR (KBr): 1675, 1565, 1473, 1393, 1307, 1242, 1199,
| 1171 cm™ . |

NMR (DMF): s = 7.52011 s, 7.20021 s, 6.91021 s, 6.75011 s,




extracted three tines with ethyl acetate. The organic phase is washed with
wat er, dried and evaporated. Crys- tallization with di oxane gives 8.5 g of
the pure Z-isomer, 5 containing 1/2 not ® i oxane, of nelting point
122-124. A s q@ﬁ tion can be obtained fromthe nother |iquor by
chronatograpﬁ@i | J{ﬁﬁjéﬁ§2 3600, 3210, 1710, 1640, 1540, 1465, 1285,

1230, 1210, FRigulatied: 1080824940 46 10N YANRR (DMFf:16 = 7.56[1] s,
7.30[2] .s, GoUHL] s, 6.30[dd.5, HWI@3 N 9.& 7 §2112223[33 s, 2.16[6]
s, 0.86[3] t,.J =7 ppm cal culated for 1 noL of product + 1/2 nol of -
digxane: C 6§l2ﬂﬂiigz§- N7.8 S8.915 found: C63.0 HE6.8
N 7.7 3 9. @-B2xpichUbrophosphorylaminothiazol=4~-yl)~3-(2,4,6-tri- :
2- (2- Ami not hi - A- -3c (2.4 6-1r] hyl L }- PF9-.penoi¢c acid
(Z-isomer) Od??#yfﬁﬁ@ﬂ(ﬁl[é3$qe2§fér§¥13 Pp?pé?%gg{gf‘gﬁﬁeb?oduct from
Exanpl e 26 are di ssol ved i?n? m xture 150 m of dioxane and 45 m of

1. 5N sodi um hydr oxi de sol utidn: solution is boiled under reflux

overni ght and the dioxane is th i ppegh@if, the resi- due is diluted
with 50 m of water and the m xt™Re Ns filtered. The filtrate is
adjusted to pH5 with dilute hydrdchl 86TT¢ acid and is filtered off again
after 10 m nutes. Recrystallizati grqﬁﬁﬁ\residue from net hanol gives the
desired product in a yield of 72% Meltimg j/gint: > 200[err]. 30 I R
(KBr): 1675, 1565, 1473, 1393, 1307, 124P, 1199, 1171 cnferr]. NWVR (DWF):
[&rt] = 7.52[1] s, 7.20[2] s, 6.91[2] s, 6.75[1f sFl

NH — P
. \Cl._

2 g of the carboiylic acid from Example 26 are
% suspended in 50 ml of methylene chloride under a nitrogen
10 atmosphere. 3 g of phosphorus pentachloride are added at
0° and the mixture is then stirred at room temperature
for 4 hours. After filtration, the filtrate is evaporated
and the oil which remains is crystallized with ether.
Yield: 1 g. Melting point: 161-2° (decomposition).
15 IR (Nujol): 1760, 1570, 1360, 1310, 1275, 1235, 1175,
1060, 1010, 910 cm™ .

A NMR (CDCLl3): s = ~14.5-15.501] very broad, 7.82[{1] s,
6.95021 s, 6.64011 d, J = 2 Hz, 2.35[31 s, 2.30061 s ppm.
Example 28 '

20 A) sodium Z-6-[2-(2-aminothiazol-4-yl)-2-(2,4,6-trimethyl~
benzylidene)-acetamidol-penam-3-carboxylate

N .l CHJ , C%$ )
- CONH T\/‘?(
. N _ .
o
B ——7"\ COONa
N_S

Y
. NH,

1 g of the product from Example 26 are reacted
according to Example 23. The acid precipitated at pH 2.5

e |



L ,36 - 2.23[9] s ppm calculated: C 62.5 Hb5.6 N 9.7 S 11.1 found:

C 62.0 H 6.0 N 9.8 S 11.2 Exanple 27 5 '

P- (2- Di chl or ophosphoryl am not hi azol -4-yl)-3-(2,4,6-tri-

et hyl phenyl ) - propenoi ¢ aci d chl ori-d87(2-isomer) [err] 2 g of the

car boxylig.a 6 d . t.h

Chl ori de 3ﬁdgbggEEQQHE%%an§y% 2t %a%Q§Q%QQ$ an% ?qs%%éghgrﬁs %%ntachlorlde
ar e addedbat3991asd2ﬂhé°ﬁﬂ%muhedrgxﬂﬁenS@ﬁwﬁﬂ@@-atAﬁG@Wlﬁémp@ﬂ@Wdre for 4

ours. AEE@EaEb'hﬁatbQ@n %Qaa#bkkeabeflst%%aa$m%%%q hase is 2 and the
. which remains is crystallized with éther I eld f Melting point:

61-2[ err } YPBBALABESESti Onf. 918T thr GN&paW)Satf?edh‘f@?Gt‘iéaG°"I310 1275,

235[5%17531&@665510ﬁ@s QIO1CMVBrNNEbFa&hkraa1?4f5d35 Dlbkla \rdy. bro?d].
82[1] s 95F3] s, 6.64[1 , J =2 Hz, 2.35[3] s,
-30[ 6] ‘Bpﬁ#“é?é&ple’f§°zo1%°§) 85 disum

_6-[ 2- (2uuﬁ1ﬁoobpazo|§4-yV)42Laz 4,646t.820kRtIsl,- 6.65011 s,

enzyl i dege t gm doL- gepgm I Iate_[ rh g g9t 4i4hg product from
anpl e 22 é?gqsegétg agcggdlﬁ %chgx% J § H]Z”Thel’ g?ld p%éC|p|tated at
H25 2-28791 B §u§8§ﬁdeé:|ﬁ -&Bhyi1 éeetate/mater and di ssol ved at pH 7

y a¢d'n983N03Q§'HWBQYGLQﬁHd%pSQHHHWQ@n1@f%QﬁdtQQeeHhkkoQQﬁkﬁtﬁ1haS been

epar at ed_qf f a gueous phase is ¥o of the sodiumsalt, -
ich stif Ebn 58 PEFn&ePsFEG8R965 fqﬂf8ﬂéx}6éﬁf§ﬂﬁﬁ£ﬁﬂﬁ?“|% obtalned.
¥¥(Nujorbﬂ 73850, th6@B ieehylamine. The product from Example 27

is introduced at D°, during which the pH is kept at 7.5

by addition of triethylamine. The mixture is subsequently

15 stirred at room temperature for two hours and the tetra-
hydrofuran is then stripped off and the aqueous solution
is extracted twice with ethyl acetate. The aqueous phase
is freed from residual ethyl acetate and is then édjusted
to pH 2.0 with 2N hydrochlaric acid. The product which '

20  has precipitated is filtered off and suspended in 10 ml
of water and the suspension is stirred at 50° and at pH 3
for 3 hours. It is filtered off again and the residue is
converted into the lyophilized sodium salt as described.
Yield: 0.7 g. |

25 Example 29 .
Sodium Z-?-EZ-(Z-aminothiazol-4-yL)-2;(2,4,6—trimethyl—
benzyLidene)-acetamido]—3-acetoxymethyL-3—cephem-4—'

carboxylate
: CHjy CH,

S\ R
l OCOCH,
e N

COONa

NH,

30 1 g of the product from,ExampLe 26 is reacted

| ‘according to Example 19. The carboxylic acid precipitated
at pH 2.5 is converted into the sodium salt in accordance
with Example 28. Yield: 1.2 g.
IR (Nujol): 1750, 1600, 1520 cm™ .




I ool

NVR [err] = 7.44[1] s, 6.82[2] s, 6.65[1] s, 5.45[1] d, J =5 Hz, 5.37[1]
d,J =5 Hz, 4.07[1] . s, 2.22[9] s, 1.49[3] s, 1.43[3] s. 10 B) 0.43 ¢
of 6-am nopenicillanic acid are dissolved _in 20 ml of 80 per cent strength
aqueous tetrahydrofuran at pH 7-8 with t7 i hyl am ne. The product from
Exanpl e 27 is iNMr qawaed)at 0,7 BE0ID whicasaoel o) ie. 66011 af, 55911 d,

addi tion of triethyl am ne. I xture i bseq 5, stdirred at room
t enper at ure for! t—V\:é ﬁ'?u'rg"gmﬂe&te r'a-ﬁnjpr’ogu';ggrr1%/ 11‘ne"n "stéri"{)zpfed of
arkggt he aqueou% .8dIlitdi ah iJs =exkd dz.ed 50K WA W et il Hret®BiEl [ Thed aqueous -
phase is freed ,(fro | dyal |l acet [ ﬂep] ] ed to pH 2.0
with 2N hydrocﬁ'l orinpc7r g%i'd%a'zéﬁg%rsdduzgtﬁvﬁ%h@'zoad as f)s(rjec(@‘{p)‘l tated is

¢ filtered offf afxadpdgedPed in 10 M of water and the suspension is stirred
poat S0[err] andza-tczpiinﬁnfoqrhi?aszlUI@xU)_t—B?H‘eldg{Lqmibé}fJicagaadfu athyhe

L residue is converted i nto the |yophilized sodiumsalt as described. Yield:
0.7 g. 25 Ex&%HeE Sd-d5amsh)

i Z-7-[2-(2-am not hi azol -4-yl)-2-(2_A06-trinethyl

t benzylidene)-acet am do] - 3- acet ox i

according to Exanple 19. The carl
I converted into the sodiumsalt in accgrdance with Exanple 28. Yield: 1.2
i 9. IR (Nujol): 1750, 1600, 1520 cmg - NVR [err] 7.35[1] s,

£ 6.80[2] s, 6.60[1] s, 5.59[1] d, J =5 HzN&.89[1] d, J = 12 Hz, 4.93[1] d,
J =5 Hz, 4.81[1] d, J = 12 Hz, 3.50[1] d, §5": 17 Hz, 3.21[1] d, J = 17 Hz,
2.24[6] s, 2.22[3] s, 2.04[3] s ppm NH, -

n%-4- carboxylate [err]
gCPpitated at pH 2.5 is

209.2 g of 2-benzylidene-3-oxo-4~chlorobutyric .
W, 10 acid ethyl ester (described in J. Amer. Chem. Soc. 66,
1933 (1944)), 63.2 g of thiourea and 104.6 g of sodium
acetate are dissolved in a mixture of 1,460 mtL of tetra-
hydrofuran and 630 mL of water. The solution is stirred
overnight at room temperature and the tetrahydrofuran is
15 then evaporated off. The aqueous phase is adjusted to
pH 8 and extracted three times with ethyl acetate. Drying
_ and evaporation of the organic phase gives a viscous oil,
gﬁg which chiefly consists of the desired Z-isomer. The pro-
duct is further processed in the crude form. Yield: 222 g.
20 IR (CHCL3): 1710, 1610, 1525, 1380 cm™ 1. |
NMR (cDCl3): & 7.46011 s, 7.24[51 s, 6.4501] s, 4.18[21 qa,
Jd =7 Hz, 1.100[31 t, J = 7 Hz ppnm.
.Example 31 _
2-(2-Aminothiazol-4-yL)-3~-phenylpropenoic acid (Z-isomer)

. O oo

7N

o

216 g of tﬁe crude product from Example 30 are-
dissolved in a mixture of 1.2 L of dioxane and 800 mL of




3 . Exanple 30 2-(2-Am nothiazol -4-yl)-3-phenyl propenoic acid ethyl ester
Z-isoner) [err] 209.2 g of 2-benzy|idene-3-oxo-4-ch|orobutyric 10 aci d
thyl ester (described in J. Amer. Soc. 66, 1933 (1944)), 63.2 g of

“tfhi ourea and 104.6 g of sodi um acet at are di ssolved in a mxture of 1,460

of tetrdz2 Ipyedr cfeunrtars taredi g&R0 sold iafm \heztderoxfﬂte sm:tlummm lsrheet lsrarled-

Vel Nt pn YT bEMALUNR AN ARG R A Gl 5 g
vaporated o off". ueous extrac ed three
th mes with iét ItyllenaéétratpeedWIfngn&ndheva:p@natqeon! Sofad;lhé wgam ®thHhse gi Ves

@ 'SCOUS Qiilen iy %I}d‘?-rb'c%fdo)f'&o%' %ts & el 16 AN & 61k Ze,uwe&red tTmee@rO-

|% further processed in the crude form Yield: 222 %%f
610t 18555 W itdg @ thad, ]a"NIVFﬁe['ertr"]e— apupsus sot ”7“2’4’[ 5‘]s sa iy

18[2] g, td PH/ 3z, afhde[hi] plrodlict ZthHZ:hpWBs Wﬁut?a]ted is fil-

2- Ami h I I I ~~25 H
gr] rznlgo Egégﬁg%dyu cg ﬁr 8§3§t"p¥ %%n%?gn%%dé’(f a(lr Zodl e)s"oﬁ Ve p‘h"ht m xt ure

1.2 | oft38Poxanpe. dred oA imledofd i rect39y -bylZ euary scteritt aatemgt hf rsowi um
dr oxi de lWtain@R-. TheeS (o bail r&f |8 ours and
e di oxanzlg'l gtat hgn S{Jr‘ri“le o 11c‘)efrf qu%‘%trhgornggil eeﬁ[s ag.{jj usted t%‘ﬁ‘p 8 wth
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Example 32
15 Sodium Z-6-[2-(2-aminothiazol~-4-yl)-2-benzylideneaceta-

midol-penam-3-carboxylate

T ’ iilll“-”coua.;]:?lif;X:

—¥\

NH,

|
COONa

2 g of the product from Example 31 are reacted

o according to Example 28 A. 2.6 g of the sodium salt are

M 20  obtained. | |
IR (Nujol): 1750, 1600 cm™ .
NMR (CD30D): & 7.25C13 s, 7.20051 m, 6. 50(1] s, 5.57011 d,
J = 5-Hz, 5.49011 d, J = 5 Hz, 4.08L1]1 s, 1.47061 s ppnm.
Example 33

25 Sodium z-7-[2-(2- -aminothiazol~4- -yl)=2- benzyt1deneaceta—
midol- 3 ~acetoxymethyl- 3-cephem-4-carboxylate

e ' onn
: j
| s COONa
. I%’

2 g of the product from Example 31 are reacted

according to Example 29. 2.8 g of the sodium salt are




tefed of .
obt ai ned di
consi sts of

crystallization. IR (KBr); 1650, 1599, 1579, 1564, 1425, 1344, 1304 [err].
NVR [err] + DveOFaiped.] = 7.54[1] s, 7.32[5] m 6.50[13 s ppm Exanple 32
15 Sodi um Z- QR[ZNO%UQﬁlnOHhBQZOHﬁﬁﬂykh:Z .Jbenzyl i deneacet a-
- mdo] - penan}S [er[] f th raoduct from Exanple 31 are

5 Rboalhisi & 7o 7a268a% 5y G HS Sien madh & Fe 20

reacved accord

obtained. IR (lSqu/éI[)L‘l dlZBO 56@(3,[ ér. IG]SE1NNI3,[ errd s Hz 2% .H3051] 7d,20.53= m
6.50[ 1] s, <5.5%p1 9L1],,d, 08[ 1] s, A7[6] s
ppm Exanp Ise 3§E E §6d4 7§ ?ZLar‘rHant \#2423 lé? yﬁ) cg' b"]enz dtteacet a-

- mdo] - 3- acetox§n§ﬁﬁyﬂ chépﬁeﬂﬁ4ﬂcarboﬁﬁméﬂessqth] g of the product

- from Exanpl
salt are
7.26[1] s,

4.93[1] d, J =ponamt3-%alMBox41d%el] d, J = 12.5 Hz, 3.52[1] d, J = 18 Hz,
3.24[1] d, J =18 Hz, 1.98[3] s ppm . Exanple 34

10
-
15
e
20

25 perature for 24 hours, the tetrahydrofuran is stripped

20 g of the desired product, of nelting point 138[err], can be
rectly by recrystallization fromnethanol. The nother |iquor
an E/Z mxture, 10 which canngt be separated by

e 3gxahglgegqted according to Exanple 29. 2.8 g of the sodium
- 0~ —uobtarned. IR (Nujol): 1755, 1600 [err]. NWR [err] =
7. 28081 CAT (é-Ag[ingte 135076["I]Y'~d -2 25 fiyry 5 dested|-aF e tpmi AP 1y

G /_/ O-NH-I:N-,’ \%
Y ~ COONa

NH,

4 g of the product prepared according to Example
12 are reacted according to Example 28 A. 3.5 g of the
sodium salt are obtained. | '
IR (Nujol); 1750, 1595 cm™ . |
NMR (CD30D): & = 7.62[11 s, 7.56[11 s, broad, 6.64[11 s,
6.48021 m, 5.6202]1 s, 4.22011 s, 1.55[31 s, 1.53[3]1 s ppnm.
Example 35

2-(2-Aminothiazol-4-ylL)- -3-(2- furyl)-propeno1c acid ethyl

Q oo,
R

NH;

ester (Z-isomer)

200 g of the isomer mixture prepared according to
Example 10, 68 g of thiourea and 68 g of sodium acetate
are dissolved in a mixture of 1 L of tettahydrofuraﬁ“and
250 mL of water. The solution is stirred at room tem-

off and the aqueous phase is adjusted to pH 8. The
aqueous phase is extracted three times with ethyl acetate
and the combined ethyl acetate phases are washed once




E- 6-[ 2- (2- Am not hi azol -4-yl)-2-(2-furylidene)-acetam do) -
penam 3- car boxyl ate 10 _ [err] 4 g of the product
prepared according to Exanple 12 are reacted according to Exanple 28 A. 3.5
g of the sodiumsalt are obtained.-I1R{(Nujol); 1750, 1595 [err] 15 NVR

[err] = 7.62[1].s, 7.56[1] s, broad, 6.64[1 6.48[,2] m 5.62[2] s,
4.22[ 1] sY’?€5%%§f’s,di?é%[%Yéé Bﬁﬂ?éﬁiaﬂnglggéte aRbLoRteRtRal

2-(2- Ami nobed} aubbérdupbn- 3- §Bat Ur ghduptopénohe BeidosthyK4edt gp @Znisonerg
20 [err] 0.9,0f L gone ' p d:ac ' . opl e 10, 68 g
of.thiour%g 5%6”6§Ib$6%§§od?ﬂg:gég§g e[gﬁgagiégo géng%tggngéﬁure of 11 of
6t r ahydr Bt et ehy aped 26benp ibf whackr rempansolist FoNstaliigededish roomtem
25 peratpERahOl. 24108U5Sott BRet pliFaNYds9bHEANOKSnel kiRBCHoqhk and the
aqueous phase |$oadjusted to QH 8. The aqueous phase is extracted three
tinmes withORTHIP adktaPRtannefhe conbined ethyl acetate phases are washed
pnce -3d ¢Nwibb) vat e700dr 1685, 0¥890pBABRSL, UNBSOL pPhaBe ,and9ogncentr a-

t ed, wher?vgﬁn g?f | | ~-anmount of the E-isoner (4.7 g) can be crystallized.
The not he qu scﬁvaporated com pletely and the oil which remains is
crystal i gl (08A)S & et RadbL1] 4p67g18E30he pupedEnedonmér 58L3demmti ng poi nt

R ST O

1190, 1140, rL = 7. m 7.18[3] s broadened,
5. 50[ 3] ntatculated: "€ 54 10 12.1
_ “found: C 53.9 H 4.6 N 10.5 s 11.2

Example 36

2-(2-AminothiazoL—4—yt)-3—(2-furyl)4propenoic écid
15 (Z-isomer)

300 mL of 2N sodium hydroxide solution are added
- to a2 solution of 61‘g of the product prepared according
to Example 35 in 1 L of dioxane and the mixture is boiled
- 20  under reflux for 7 hours. The dioxane is stripped off
and the aqueous solution is adjusted to pH 9 with ZN'hy—
drochloric acid and extracted three times with ethyl
acetate. The product phase is then adjusted to pH 2.0 _
and filtered. Recrystallization of the residue from etha-
25 not gives 41 g of the product of melting point 143°
_Ldecomposition). '
IR (KBr): 1660, 1635, 1612,'1575, 1468, 1421,
1308 cm™ . |
NMR (DMSO): &6 = 7.62C11 d, J = 2 Hz, 6.9101]1 s, 6.53(2]
30 m, 6.42C11 s ppm.. | -
| Example 37 .
2-(2-Aminothiazol-4~-yl)=3-(2~furyl)-propenoic acid

chloride hydrochloride (Z-isomer)




10 '4.35[2] q, J =7 Hz, 1.30[3] t, J =7 Hz ppm calculated: C 54.5 H
4.6 N 10.6 S 12.1 found: C 53.9 H 4.6 N 10.5 S 11.2
Exanpl e 36 2-(2- Am not hi azol - 4-yl)-3-(2,buryl)-propenoic acid 15
(Z-isomer) [err] 300 m of 2N sgaium hydroxi de solution are added to a
solution of 61 g of the producﬂ?EE}pared ccording to Exanple 35 in 1 | of
di oxane and the m xture i s boil @20

di oxane is stripped off and the aq
2N hy- drochloric acid and extracted t
product phase is then adjusted to pH
of the residue frometha- 25 nol gi
poi nt 143[err] (deconposition). IR (KBr)§f 1660, 1635, 1612, 1575, 1468,
1421, 1308 [err]. NVR (DISO: 6 7.62[ Nugd, i gBcE Hz, 6.91[1] s, 6.53[2]
30 m 6.42[13 s ppm Exanple 37
2-(2-AninothiazoL-4-yI)-3-%2-fury|1-propenoic'acid chl oride hydrochl oride
(Z-i somer) - 42 - 1Peprpfi6hg 8f ieHe PaPHYE tpPSERET sk assosd iaacdradi ng to

r reflux for 7 hours. The

s solution is adjusted to pH 9 with
e times with ethyl acetate. The ,
0 &nd filtered. Recrystallization
1 g of the product of nelting

Exanpl e 36 agramptpendedriensidfefided’ iab3obune @5t AWs@ne tehinertihga ewader a
phor us penhgp loride are added at

ni trogen atnnﬁﬁseea. %7.2 g of.gpos; 5 noRg ) _ >
[err] and th&PHP&ifARcUNEeL PoRdETPEBoAE™OSPIESHt erfferatturd &P S
subsequesit | yoBbrosedehoachibriider are dddepr adud® iandf itihteemeic tafrfe, is
g¥% " allowed to come to room temperature and is subsequently
stirred for 4.5 hours. The product is filtered off,
yield: 6.3 g, melting point: 123° (decomposition).
IR (Nujol): 1779, 1622, 1295 cm™ .
10  NMR (DMF): & = 12.7C31 s very broad, 7.83011 d, J = 2 Hz,
7.46011 s, 6.96011 s, 6.91011 d, J = 4 Hz, 6.64(1] dd,
J = 2 Hz, J = & Hz ppm. '
Ms: 192, 150 |
Example 38
1S Sodium Z-7-[(2-(2-aminothiazol-4-yl)-2-(2~furylidene)-
acetamidol-3-acetoxymethyl-3-cephem-4-carboxylate

7

i J/
e CONH

: N Z OCOCH,
, . | 9

No S ' COONa

NH,

1 g of the product from Example 37 is added to a
solution of 0.8 g of 7-aminocephalosporanic acid and
20___ 1.3 mL of triethylamine in 100 mlL of absolute methylene
‘chloride at 09, ~The mixture is subsequently stirred at._
0° for 30 minutes and at room temperature for 4 hours
and is then poured onto water and adjusted to pH 6.5.
After the organic solvent has been stripped off, the
25 aqueous phase is extracted three times with ethyl acetate
' and then adjusted to pH 2.5. The mixture js filtered and
the residue is converted into the sodium salt as described

1!

2

25



melting point: 123[err] (deconposition). IR (Nujol
rr]. 10 NVR (DMF): 6 = 12.7[3] s very broad, 7.83
s, 6.96[1] s, 6.91[1] d J = Hz, 6.64[1] dd, J =
D n1 ME. 192, 150 Exanple 38 1%% ~Sodium

2- (2imng noahi @z28: 4-Yigt@: (2:ugyl i dene) - ' 15

T ool SgEFIOXY e Al S186BTCTE A0 ca1 80Ky L RS0l Chpholog ol Lhe product

fron1Exa dded of ut 7 an1nocephalosporan|c
acid and &mﬁ C3®f ) of 5t¥i e bYT A de #n~1®05nﬂ29f7ab§bﬂ&te,nethyIene '

choride gleieqla, Thesmxisy el sepypsequgnshy1gtuareq aty0gzfor 30 minutes
and at roomtenperature for 4 hours and’is then poufed onto Water and

adj usted { o plt .12, Af t L {1 hedor dafii ¢ Borvent Thad Beed StPiPped off, the 25
aqueous PHagSL1P @xtyact el ﬂh;ee.sanms wth ethgl Hagesaseranddthen adj ust ed

). 1779,
[ 1] J
2 J

d1
Hz,

9. IR (Nifiosdpld73®, 1600, 1520, 1325, 1232, 1020 [err]. NVR [err] 6 =

160011 oy Ty S o da 15k Wy 1 SALALy 6 -3-Ta el By gﬁgu s, 65111

5 OSIQJ cPC@tamn@pltpemawsfifaﬂbosyhais Hz, 3.66[1] d, J = 18 Hz, 3 38[1]
d, J =18 Hz, 2.07[3] s Egﬁ&_Exanple 39 Sod|um :

Z-6-[2-(2- ani not hi azol - 2-(2 furyllde - 10

acet am do) - penam 4- car bo !QQY%""T1%><

/==\ . COONa

Y

2 g of the acid chloride from Example 37 are reac-
ted with 1.5 g of é-aminopenicillanic acid analogously to
Example 38. 2.4 g of the sodium salt are obtained.

15 IR (Nujol): 3300, 1750, 1600, 1510, 1310 en” 1.
NMR (CD30D): & = 7.57C11 d, J = 2 Hz, 7.13(1]1 s,
6.56C11 s, 6.56011 d, J = 3 Hz, 6.49011 dd, J = 2 Hz,
Jd =3 Hz, 5.79011 d, J = 5 Hz, 5.69[11 d, J = 5 Hz,
A 4.24011 s, 1.26031 s, 1.22[3] s ppn.
20 Example 40 ’
2-(2-Dichlorophosphorylaminothiazol-4-yl)}~-3-(2,6~dichloro-~

phenyl)~propenoic acid chloride (Z-isomer)

.cl

Cl

26.2 g of phosphorus pentachloride are introduced
25 in portions into a suspension of 20 g of the product

to pH 2.5, Th Xt u i Ltered he r e Is converted into the
sodiunlsaft aﬁsgﬁétr$b%%f15 d, J ?QZ%Z' ﬁztg# Eﬁﬁ Le 28. Yield: 1.1 -




2 g of the acid chloride from Exanple 37 are reac- ted with 1.5 g of
6- am nopeni cillanic acid anal ogously to Exanple 38. 2.4 g of the sodium
.salt are obtained. 15 IR (Nujol): 330@4.%750, 1600, 1510, 1310 [err] NVR

6 = 7. J.= 3 . 6. 56 1 d, J =
%625%1] dd, T g%“ 5°°°§g2“9 £ % ba Pyep 3 bH? g 88 §s8t“fe 5 rz
4.24[1] s, 1. @eFBylsne1CB2p3pds pﬂnﬂ 2®ndeExanpher¢@en atmosphere.
2-(2-D Ch|0r09hesmh9&§kanleoghbe%ghe%xxb)531G2e@ %gqhho tlear solution

phenyl ) - propenoi c _aci orid I Soner % phosphor us ,
\ﬁfachlorldehAﬁefPﬁFFSduééd 2gis ﬁﬁlﬁéﬂpﬂoﬁ§ ithed 8V§@§¢éﬁ§ﬂon dme20 g of
thehp{OdUSthlres&ﬂée 1are@a&eddaeeehdbmgewoaﬁmawmbepﬁow@c%OQku1Q&e&Q&plute

nmet hyl ene chl ori.de at under .a ni.trogen atnosphere. mxture is
subsequent |y 8ffrr8ash %?IF ’8P8§#stﬂﬁﬁ gﬁhﬁésaP&rﬁ§dryéﬁd%ﬂHﬁ§¢uﬂﬁﬁWon
I's then evapoaatednithéle. Nesldue1ﬂsqstmenedng|bh1euhen7aﬁd°the pr oduct

is filtered o roughly with ether and recrystallized from
acetonitrile. Eégcpgagggtg?ﬂﬁeltlng point: 174-6[err] (decoqp05|t|on)
(Nujol): 176®R isumot15451799351 7000 15520 1238VR 1080 tc@ne--d6) : [err] =

7.80[ 1 7 3 nd3 -J 4 1323474 117, 82,
o 57] g% Cgﬁgu1;§gtz é B%b G 1 séch@ epnv @Ecsﬁg%d g %353606%

C32.1 H1.7) R 8. B2 3py 4 d 39 2 P 7 2 15 Exanpl e 41
thh[2 (2- [mhudsoxyabospbgrSVaulno?blazglﬁd,ymy 2362, 6- .
drchi or obenzy| | dene) ; aget apt 4ol greqar 3-cqrRogylicagid e 5o o 6 g
' found: € 32.1 H 1.7 N 5.8 s 7.4 ¢clL 39.2 p 7.2
15 Example 41 '
Z-6-[2-(2-Dihydroxyphosphorylaminothiazol-4-yl)-2-(2,6~-

N~ dichlorobenzylidene)~-acetamidol-penam-3-carboxylic acid
HO
0
N1 S
//P vE | CONH S
HO - el [:ra~15x:
o
OOH
Cl
~ 3 g of 6- am1nopen1c1LLan1c acid are dissolved in

20 100 mlL of 80 per cent strength aqueous tetrahydrofuran
with one equ1vaLent of triethylamine. The solution is
‘cooled to 0°.and 5 g of the product from Example 40 are
introduced, during which the pH of the solution is kept _
at 7.5 by addition of triethylamine. The mixture is sub-
25 . sequently stirred for 30 minutes and the tetrahydrofuran
is then stripped and the aqueous solution is adjhsted to
pH 1.8 with 2N hydrochloric acid. The soLut1on is stirred
at this pH for one hour and is. then ad]usted to bHug.S .
with 2N sodium hydroxide solution and extracted three
30 times with ethyl acetate. The aqueous phase is again .
mad;usted to pH 1.8 and the product is filtered off, washed
“with water and drled It contains one mol of tr1ethyla- .
mine. Yield: 7.5 g.




[err] 3 g of 6-am nopenicillanic acid are dissolved in 20 100 M of 80
per cent strength aqueous tetrahydrofuran 2 with one
equi val ent of triethylam ne. The solution is cooled to [err] and 5 g of the
product from Exanple 40 are introddbéé,‘during whi ch the pH of the sol ution
i s kept atirR7.(huljyladdi ti7as ,of1 740 et 158l53M15q.0 , THS 50 X149 i Stz 25
sequently1§%brg%d1for 30 m nutes and the tetrahydrofuran is then stripped
and the aqueous sol'ution is adjusted to pH 1.8 with 2N hydrochl.oric aci d.
The sol ut N8R (£ DD/ OME dat & I I (S lfédr mond .RSUr Jarsgd i5s Al allj usted to pH

6.5 with 2N-sqdiyym Ry dngxide sol uhion ang exiracted 4 g
y

2 30 tinmes wi_th ethyl acetate. he "dquéous phase i's agai n ‘adj usted to pH
1.8 afd tHe38tddusdt PP@-filtered of f, washed with water and dried. It
cont ai NS gnamplle @R triethyla- mne. Yield: 7.5 g. - 45 - IR (Nujol):

1775, 174Q, .T665 57Q, ,1550,, 1495, 129Q, 8Q [err VR [er].r = 7.50[ 4]
m 7.25[ 1podiug ?IESI]BJ,&J'@ ‘4‘%%3‘,’35°§2’?‘I]Y3[3,'%J' @ 'AP]‘ISE{C“APJ%%"‘S, 1. 65[ 33
s, 5 1. 28l Iden epprac eaariplod] pd adedi-t@rboxylate -
-6-[2-(2-am not hi azol - 4~ )Lec2- (2, 6-di chl'oroben- zylidene) - _ i
cet am do] penam 3- car bg A suspension of 4 g of H
t he product from Exanpl in 20 coNef 544 warmed to 50[err] at pH 3 i
for 3 hours, with stirring. g m xturelisggfi red and the residue is T
washed with water and corglerted ) sodiim salt i'n accordance wth. S
Fxehple 28. Yield 2.4 g. 15 Iﬁ&%gbjo )T 14@@nal600, 1500, 1300, 1090 i
ferr]. | : ' i

NH,

10 | A suspension of 4 g of the product from Example 41
in 20 mL of water is warmed to 50° at pH 3 for 3 hours, |
with stirring. The mixture is filtered and the residue is ﬁ}
washed with water and converted into the sodium salt in A
accordance with Example 28. Yield 2.4 g.

15 IR (Nujol): 1755, 1600, 1500, 1300, 1090 cm ™ '.
NMR (CD30D): & = 7.450(31 m, 7.36C011 s, 6.85[1] s,
5.55C11 d, J = & Hz, 5.51(11 d, J = & Hz, 4.20C1] s,
1.4003] s, 1.38[31s ppn.
Example 43 '

20 2—(2-TrifluoromethyLbenzyLidene)—3—0x044-chLorobutyric
acid ethyl ester '

COOCQHI

IR e N

CF, O

) 226.2 g.of 2~trifluoromethylbenzaldehyde, 235 g
of 4~chloroacetoacetic acid ethyl ester, 4.2 miL of glacial
25 acetic acid and 2.1 ml of piperidine are dissolved in
500 m{ of benzene -and the solution is boiled for 8 hours
using a water separator. 1 L of g}hyl acetate iﬁ added

and the mixture is extracted twice with sodium bicarbo-
nate, once with citric acid and once more with water,




NVR [err] 6= 7.45[3] m 7.36[1] s, 6.85[1] s, 5.55[1] d, J = 4 Hz, 5.51[1]
d, J=4 Hz, 4.20[1] s, 1.40[3] s, 1.38[3]s ppm Exanple 43 20

2-(2- Trlfluoronethylbenzylldene) 3-0x0-4-chl orobutyric acid ethyl ester
[err] 226.2 g of 2-triifLuoromnethyl benzal dehyde, 235 g of

4-chl or oacet oacitiied afidl emapdratady , The orudd mpteduat D6 sutamu:d ated
and 2.1 m of DieRergdiie ¥ Al caiaretdd to 0 d® Bladienz ey J\ﬁmyland

solutlon is boiled for hours using a water separator.
etate is addé:d‘earﬂ’d"t%"m"ﬁ“lﬁr\é'ﬁ @ oxhedies d4f cn vt fs‘bd'! Lﬂﬁ A calt bo=

e, otncg V\A_I_thaftlotdﬁa‘phaﬁdddi La;ncbmea-nﬂrissdmtetm W Qine. dhél@r 4 egl, anfl
: evapora e ro e o, iJIci p nup to
f 130[err] u % ﬁﬁgﬁ aCLiﬁi%ﬂﬂif%#yq)(éz% 4&% iggﬁr 1&5¢ fg# in the
. formof a chr 0-13|2mt,ogrm| 40, pun7s 2: 111305,om?ﬂéém xtas®.cm Y el d: 234 g. 5 -
1175, 1130, T0AR KA SRR T AC g TS s e DT
s, 4.38/ 4. 10[ 2/t-38/%-30£2L a1 BF T ot;[,3]1-t N HB0LH, tp.pnd Tal A aamnl:  C

221‘71 3 EXB 8| c?z%cm(a%eﬁ & ]thﬁ ]"0| ﬁo‘ﬂw a5 f|p o h I3h7 |§j 1.3
anp! e m not hi azo ik ri uorone phenyl ) - pro-
penoi ¢ acild et fPundster [erq 255 H 3.7 ,4513011113{ on foft23% g of the :

- product from Exxumpd e434and 55.5 g of thiourea in 500 M of ethanol is
: S&'J red at 50[ %r_r ]2 fA%r‘l n% trﬁ uarzso Lan ylls) tfe(ré uac} reodm e t-li'nhyel pr heesr{ y u)e_é rS o~

penoic acid ethyl ester

CF,

] . ' COOC,Hs
L | | @—- cn=</ |
o = |

NH,

15 . A solution of 234 g of the product from Example 43
and 55.5 g of thiourea in 500 mlL of ethanol is stirred at
50° for 3 hours and is then evaporated. The residue is
taken up in water/ethyl acetate, the mixture.fq adjuﬁted

to pH 8 and the agqueous phase is extracted three times
20 with ethyl acetate. The combined ethyl acetate extracts
are washed oncé with water, dried over magnesium sulphate
and concentrated to about 300 ml. After the concentrate
‘has been Lleft to étand overnight,. it is filtered and the
residue is washed with ether. 44.8 g of the E-isomer are
25-' thus obtained. Mélting point: 145-7°, _
68 g of the pure Z-isomer can be obtained from the
evaporated mother liquor by fractional crystaLL1zat1on
“from toluene. Melting point: 97- 8°

E-isomer: . .
30 IR (Nujol): 3350, 1690, 1635, 1625, 1520, 1310, 1260,
1150, 112 10
_ - o, 3 5 c m. - >
NMR (CDCL3): § = 8,001 m, 7. 0 7 8[4] m, 6. 16[1] S,
5.2402]1 s, broad, 4.30C[2] q, J = 7 Hz, 1.3003] ¢,




16,
2.
(E

en up in water/ethyl acetate, the mxture is adjusted to pH 8 and the
eous phase is extracted three tines 20 with ethyl acetate. The

ined ethyl acetate extracts are wasied- once with water, dried over.

nesi um syl phat %@rbgmponcentrat ed to about 300 ml. After the concentrate
been left to stand overnight, it is filtered and the residue is washed

h ether. <84 c8il@t#d s hd B2 -foned & 25 N &4+s dbtBithed.F MN&ing point:

-70. 68 Forind:ne pure ¢Z-s eI & e qptaiged § rom t hg eyappr at ed
her 1iquqr_ by fractional crystallization fromtoluene. Melting point: * |

80. E-isémaso™* R (Nujol): 3350, 1690, 1635, 1625, 1520, 1310,

0, 1850, IBlZ(DluJZbG35 GBSOVR 322[0sr 13100 ,8. 1004, M6275,0175:§3:{4]13130,6 16[1] s,

4[ 2] s, AW J =7 hz ppm
ouiL oy, R, e Ak b, 7o', Tragl, ed e cup) C51.6
.9 N 7N$R (@M$0d: &F =1G-.B-7-iNHSdem, F.23R Y My cﬂr)aad,SB‘B(IzSBEIZOs,SlOO,
0, 1623, 41%%(2,2]1%504 3—3370 H21280, 95%%%0 ¢ 147G 71]H]zo 60, 1025 le NVR

0): 6 = 7.3- [ 23["2] broad, 6. 6[1] '06[21] = 7 He,
5C3] t, &a“?tﬁzt im Cca?lzcél até*d s B.2H 3B 8? 6.65 9 4 F
6 140 fdoadd: €324 W4k N7ZY S95 k%2 Exanple 45

2-AninotEiazoI %I) 3-(2- trlfluoronethylphenyl) propenoi c acid

i soner) 44 g of the E-isoner prepared according to

Exanpl e N 2-(2- Am1noth1azoL b=y )=3-(2~ tr1fLuoromethylphenyl)-

N

propenoic acid (E-isomer)
' COOH .
CF,
NﬁT,S
NH,
15 44 g of the E-isomer prépared according to Example
44 are reacted according to Example 15. The product is
recrystallized from methanol. Yield: 33.5 g, melting
point: 222-3° (decomposition).
- IR (Nujol): 1650 (shoulder), 1620, 1590, 1520, 1315,

20 1180, 1120, 1095, 1060, 1030 en” 1.
NMR (DMSO): & = 7.1-8.0L51 m, 7.06[21 s broad, 6.23011 s,

ppm. . '
calcultated: C 49.7 H 2.9 N 8.9 s "10.2 F 18.1

found: C 49.1 H 3.2 N 8.9 S 10.0 F 18.3
25 Example 46 - o
2-(2-Aminothiazol~4-yl)-3-(2-trifluoromethylphenyl)-pro-

- ——gehoic acid (Z-isomer)




44 are reacted according to Exanple 15. The product is recrystallized from
met hanol . Yield: 33.5 g, nelting point: 222-3[err] (deconposition). IR
(Nujol): 1650 (shoulder), 1620, 1590,_ 315%0_, 1315, 20 1180, 1120, 1095,
1060, 1030 [err] NWR (DVBO): 6 = 7.1-8. ] m 7.06[2] s broad, 6.23[1] s,

ppm calculated: C 4#%.5 g Wf2.the IA¢iGdner PrigpPred R ddrid frogintch C
49.1 H 3.2 ) 0. 351 gExtaer% -
2- (2- Ami not hiEé(zaglléf- QI‘) %éje( fgtarﬁt{‘:eldlljg‘r%ne; 1yr] phen ﬁ"ﬁ?’oﬁ 3p6e'noiRce actd
(.Z-isomer) [&@itizationg froge me tdhagro L (g VRS Drehatted meadret yfto .

npl e 44 apQ eRGt @ IHACAH VP (@ AHPY L t3fonRecrys- tallization from

nmet hanol _giv 3.4 of t rQ t of | t) poj 205- 7] errdq .
(deconposi t i gﬁ)%"gwa’ﬁ (M&%&e)ﬂ%%rez%”, '40@]"90131{){,1}01261)’,0411%"(), 1108 [err
NVR (DVSO): [NetRr [(oMSD.)3- 3. & 4].3W7.B063] W, «.530Y] ¥, sT br4ial] 6.tr¢dd, s
ppm cal cul ated,r 4G gg.pY m. H2.9 N 8.9 S 10.2 F 18.1 found: C
29.5 H3.5°%°\'d% .§1'0.0 F 18.2 10 Exanple 47

Z- 6- [ 2- ( 2- Anicadichilazeld-:4- \il )492-7( 2- th iZdUor M 4B/| behzi0i2 dene)8.

acet am do] pepgmner:car boxyld gqeagi d jeryls 4. 4§ B the ﬂ:f_q;iuct,:. p{gpared

accordi n% to Exanple 46 are reacted according to Exanple 23 and 4.2 g of .
pro- 1510 duéxaged eoii’aj ned. IR (Nujol): 1750, 1715, 1650, 1600, 1310

[err]. NMR [ erigl[2-1234% i%olh Mz i -GHyL]) 2- @il dbromethylbenzyl i-

4 -~ dene) acetamidolpenam-3-carboxylic acid

4.7 g of the product prepared according to Example
46 are reacted according to Example 23 and 4.2 g of pro-
15 duct are obtained.
IR (Nujol): 1750, 1715, 1650, 1600, 1310 cm™ .
NMR (€D300): & = 7.3-7.8051. m, 6.67011 s, 5.56(11 d,
J = &4 Hz, 5.480 d, J = & Hz,'4.160's, 1.50031 s, 1.47L3]

s, ppm.




=4 Hz, 5.480 d, J =4 Hz, 4.160 s, 1.50[3] s, 1.47[3] s, ppm - 49 -
anpl e 48 Sodi um Z-7-[ 2-(2-am not hi azol -4-yl)2-(2-trifluoronethyl- 10
enzyl i dene) acet am do] - 3- acet oxynet hyl - 3-cephem 4- . carboxylate N S
[err] 4.7 g of the product fromg¢gxanple 46 are reacted according to
anpl e 23 and!5 Zig of the sodiumsalt are 1 5 obtained: IR (Nujol):

750, 160 10 cm1. NWR (CD30D): 6 = 7.7[3] m 7.53[1] t, J =6

, 7.41] Hodium Z‘-?G-[I-&-(B-ﬁﬁ{d.c}ttslaﬁoﬂﬂfll{{)&m GZ*t#\HZt,IOBQ@QﬁH.}'Ld, J =4

\Qﬁ[f?9fﬁ%ﬁ¥y9%g%ﬁ%f% %éT@fﬁéd §Laé¥ﬁggyﬂﬁfh}§ %?ceghéglgl . J =18 Hz, -

-7-[ 2- ( 2-aboor &l - 4-yl ) - 2- (2- trlfluoronethyl

enzyl i dene) acet am do] - 3- acet oxynet hyl - 3- cephem 4-- 25 carboxyl ate [err]
.7 g of the product prepared according to Exanpl e - 50 - 45 are reacted
ccording to Exanple 4.5 g of the sodiumsalt are obtained. IR
(jNuj ol ); 1750, 160 31100 cm 1. S
' ) CONH 0COCH
J—N  ~ 3
% o
N S COONa
\,“.f ~ Y
NH,
4,7 g of the product from Example 46 are reacted
"/ according to Example 29 and 5.2 g of the sodium salt are

15 obtained: .
IR (Nujol): 1750, 1600, 1520, 1310 cm™ .

NMR (CD3OD): § = 7.7031 m, 7.53011 t, J = 6 Hz,
7.41011 ¢, J 6 Hz, 6.6501]1 s, 5.74011 d, J = 4 Hz,
5.02C11 d, J 4 Hz, 4.99011 d, J = 12 Hz, 4.85(11 d,

20 J = 12 Hz, 3.5201]1 d, J = 18 Hz, 3;26[1] d, J = 18 Hz,
2.00C3] s, ppn. ;

Nt . - Example 49

' Sodium E-7-L[2-(2~ aminothiazol b-yl)=-2-(2-trifluoromethyl-

benzylidene)acetamidol-3- acetoxymethyl ~-3- cephem 4-

'25 carboxylate

OCOCH,

- COONa

4.7 g of the product prepared according to Example




NVR [err] 6 = 7.95[1] s, 7.68[1]] m 7.40[2] m 5 7.18[1] m 5.91[1] s,
5.87[1] d, J =4 Hz, 5.11[1] d, J =4 Hz, 5.03[1] d, J = 12 Hz, 4.87[1] d,
J =12 Hz, 3.60[1] d, J = 17 Hz, 3.35[1]sed,-J = 17 Hz, 2.02[3] s ppm
Example 5.0 2- 6- Tri ch] or obenzyl i den oxo0-.4- chl orohutyric acid 10
ethyl ester f'érta]rezfﬁajt&f‘) 2"°:§°6'dt‘r"|9cﬁl°or5)dl?é‘r?i-aﬁ Fehye dre eddt &' i t h

4- chIoroaceteaaﬁhmnsaawdaebhpbteshem .according to Exanple 43. 213 g of a
3:1 isoner tyr e ,obt a 0|I ruda product .

20 NVR (DI\/SO)I)é WAL éa'lz? jﬁ%o 230%a OB 4 10/4.30 [2] q, I =7
Hx~ 1. 33/0. 98H8]<ﬁ03£93‘75HE ﬂpﬁﬁﬁﬂﬂampla.5ﬁ[1] m, 7.400(2] m,

2- (2- Am got hipazgle+14- )«539(1% 1Cj Q tr5| cgbl qr]o enyld -pnopenoi< 20 gcid ethyl
ester hydrochl orla [érr h C %ct from EXa %I@%@ ard 30 g of

" thiourea, didsdl $eHzin3s é[rﬁ] (§’fr e't har?@l Hzaré Fhibtledaty B[& Hzfor 15

hours. The nBxgorai g e\aarsonat ®¢ ,and 3site 2%, resd due WS, ] igzesbai th

acet one. Af%er icr%zta l'i zation of the product fron1acetone 35 g of

the Z-isomer point 178[err] are thus obtai ned. Evaporati on of
~the not her | Redar, 3gibvds it og odfe nzlyd ildesd ei-Bt-1orx 646~ cch \d reobastsy roid  adidth,
after hng %Qﬂ- vgrstt%q into the free base, can be separated by chronato-
gr aphy ?nnbl 5hase net hyl ene chl ori de/ met hanol = 95/5). 5 Z-isoner:
(hydrochloride) IR (Nujol): 1700, 1@%0 1550, 1295, 1235, 1175, 1140, 1030
[QLF]. NVR (DVBSO) : [err] 9.10[ 3] ;s~proad,, COGCEBl s, 7.76[1] d,

Cl

ci c1 ©

~ . 210 g of'2,3,6—trichlorobenzaldeﬁyde are reacted
with 4-chlorocacetoacetic acid ethyl ester according to
Example 43. 213 g of a 3:1 isomer mixture are obtained
15  as an oily crude prdduct. :
NMR (DMSO): § = 7.5-8.003] m, 5.02/4.80(21 s, 4.10/4.30
21 q, 4 = 7 Hz, 1.33/0.96(3]1 t, J = 7 Hz ppm.

Example 51
o 2-(2-Aminothiazol-4-yl)-3-(2,3,é6~-trichlorophenyl)-propenoic
Nt 20 acid ethyl ester hydrochloride
Cl
COQC;H;
Cl _
x HC1
- ’ N s i
Y
- P — NH;

213 g of the product from Example 50 and 30 g of
thiourea, dissolved in 500 mL of ethanol, are stirred at
15° for 15 hours. The mixture is evaporated and the

25 residue is crystallized with acetone. After recrystal-
Lization of the product from acetone, 35 g of the Z-isomer
of melting point 178° are thus obtained.

.30



=9 Hz, 7.60[1] d, J =9 Hz, 7.20[1] s, 4.05[2] q, J =10 7 Hz, 0.90[3]
, J =7 H ppm calculated: C 40.6 H2 9 N 6.8 S7.7 a 34.2
ound: C 40.7 H29 N6.6 .,S7.5 Cl 33.0 E-isomer: (free
ase) Melting point: 1720. 15 IR (RJdl): 1690, 1625, 1525, 1275, 1245
ml. NWVR (DIVBO) Gvappraz[ith of l‘h:e SBloI-ﬂ;ber7 L4Sublr diivess BéHm of 26[ 1] s,

-72[21 S5R50892 fidihtle s & %ﬁ&%%uq o3 T flsﬁé tfﬁq%iorophen_ ot ppm

& not hi azol pr openoi ¢
ci d (z |§6r'?éﬁ)d [ete] ths §ree Prsez- I°§(9m9te sreeRrBtathlby. SrofAtoroo m of

N NaCH,  dirgphlyVedobn Léoghmseqf nditAyARGe @he RGideTthedhandinderggefj ux for 5

ours rkin p a ordln nple 36 gives 18.5 g of product of
el ting VgMuo??'Vﬁ(NGJ 6I°)”%>é§600 1565, 1300, 1225, 1170, 1090 [err]

VR ( DVSOX R Runﬁbf)GB[ﬂFOOw J6203 M5507. 3@95], d,235,~ f%ﬂﬁ; nsp] 1] s,
.92[1] s 18R§ % Exanpl e 53

-(2-D chlorophosphorylan1nothlazol 4-y1)-3-(2,3,6-tri-

hl or opheNYR) §Pp¥S@nci ¢ &ci?d 1OBI3dr isdd rEad,sdndMl 1] s, F2760%rd, 3.5 g of

he produgt-fgoq&Eangb@1§2darg =e3clyed FCRQTAIING ta B A0 o 2. 8 g of
rystalllne product of. nel ng p0|nt 200[ err] deconp05|t|oq3 are obtai ned
rom8 &t Hér. ONRRIAADEL 3)’ = 7=Hz. POPME] s, 7. 53[1] s, 7.48[1] s, 7.36[1]

, 6.98[1kadculated:Hzc BOT6 W 2.9 N 6.8 5 7.7 cCL 34.2

\_  ‘found: ¢ 40.7 H 2.9 N 6.6 S 7.5 CL 33.0
E-isomer: (free base) ' '

. Melting point: 172°. -

15 IR (Nujol): 1690, 1625, 1525, 1275, 1245 em” 1.
NMR (DMSO): &6 = 7.62(11 d, J = 9 Hz, 7.48(1]1 d, J = 9 Hz,
7.26011. s, 6.7202] s broad, 6.48C1]1 s, 4.28{2] q, J = 7 Hz,
1.30C31 t, J = 7 Hz ppm.

_ Example 52

20 2—(2—Aminothiazol—4-yl-3—(2,3,6-trichLordphenyL)propehoic

acid.(z-isomer) -

=D

(N O 0O DNChcRems

Cl

25 g of the Z-isomer from Example 51 and 100 ml
of 2n NaOH, dissolved in 500 ml of dioxane, are boiled
25 _under reflux for 5 hours. Working up according to Example
- 36 gives 18.5 g of product of melting point: > 210%:
IR-(Nujol): 1600, 1565, 1300, 1225, 1170, 1090 em™ .
NMR (DMSOQ): & = 7.63[C11 d, J = 9 Hz, 7. 50[1] d, J =9 Hz,'
7.46011 s, 6.92011 s ppn.
- 30 Example 53
2-(2-Dichlorophosphorylaminothiazol-4-yl)-3-(2,3,6-tri~
chlorophenyl)propenoic acid chloride (Z-isomer)




ANE AUV PDTRY ST NG R ey Y

| ('\‘HF [err]): 6 = 7.86[1]. s, 7.36[3t1m 6.8

Example 54 2-(2- Am not hi azol -4-yl)-3-(2, 6-di chl orophenyl propenoic 10 acid
chl oride hydrochloride (Z-isoner) [err] 30 [err] of water are added to a
suspension of 1 g of the product fromExanple 6 in 30 mM of nethyl ene
chloride, and 1.3 g of phosphorus pentathgrlde.are t hen 15 added at
[err]. The mxture is stirred at erature for 3 hours and the
product is then filtered off; wash nmet hyl ene chl ori de and dri ed.
Yield: 1.1 g, nelting point: 234% ttion). IR (Nujol): 3210,
1760, 1630, 1570, 1550, 1300, 1%5%5, 95, 1180, 1090, 1030 [err]. NWR
s ppm calculated: C 36.3
H. 2. N. 6.8 S7.7 C 43.0 found: N C'35 9 H 2.0 N 6.7 S
7.7 O 41.1 Exanple 55 25  Sodi um *rﬁ

Z-7-[2-(2-am not hi azol -4-yl)-2-(2,3,6-trichloro- § ~-Cl

benzyl i dene) acet ami do] - 3- acet oxynet hyl - 3- cepA#r £ carboxylate - 53 -
[err] 4 g of the product from Exanple 52 are reactedﬂaccordlng to Exanpl e
29 and 6 g of the sodi 3m5Ssal to fartd eolptraidued. ﬂ?omlﬂiiﬁngaﬂsz arle7 5t a i),
1600, 1510 12 7. 1]

Mz, 7.24[1] s, §g EFI}’Q WREé‘% ﬁle 40y AZ4[8Hzg 9°8r[ f]&"ﬁzhf' O]dl-ll‘z"dt of ©
4.96[1] d, J =m8lKkEing4pgdpt] 2@0 J<fle1czm|qz>S131%'{>1]arcr oJDtﬂurBedAzfrran 25[ 1] d,

E_J.: 18 Hz, 510 etBeP?2[3] s ppm Exanple 56

e NMR (CDCL3): & = 7.70011 s, 7. 53011 s, 7. 48013 s,
' 7.36011 s, 6.98[11 d, J = 2 Hz, ppm.
Example 54 '

2-(2-Aminothiazol-4-yl)-3-(2,6- d1chLorophenprropeno1c

- 10 acid chloride hydrochloride (Z-isomer)
N c1 :
OCl
' X HCl1
Cl ‘{ 1 .
x /2 CH,Cl,
NH,

30 ul of water are added to a suspension of 1 g

| L ' of the product from ExampLe 6 in 30 mlL of methylene

chloride, and 1.3 g of phosphorus pentachloride are then
15 added at 0°. The mixture is stirred at room temperature
for 3 hours and the product is then filtered off; washed
with methylene chloride and dried. Yield: 1.1 g, meLting
_point: 234° (decomposition).
IR (Nujol): 3210, 1760, 1630, 1570, 1550, 1300, 1255,
20~ 1195, 1180, 1090, 1030 cm™ '. -
- -i——= NMR (THF-Dg): & = 7.86{1]1 s, 7.36(31 m, 6.8501] s ppn.
' calculated: € 36.3 H.2.2 N.6.8 .8 7.7 cL 43.0
found: ¢ 35.9 H2.0 N 6.7 s 7.7  CL 41.1.
Example 55 .
25 Sodiﬁm Z-7-{2-(2-aminothiazol-4-yl)=-2-(2,3,6~trichloro-
benzyl idene)acetamidol-3-acetoxymethyl-3-cephem-4-

carboxylate




odiuntZ-6-[2-(2-aninothiazoI-4-y|)-2-(2,3,6-trrchloro-
enzyl i dene) acet am dopenam 4- car boxyl ate [err] 15 4 g of the
roduct from Exanple 52 are reacted 3Gcerding to Exanple 28 and 3.3 g of
he sodiumsalt are obtained. IR (Nujol): 1750, 1600, 1190, 1170, 1095
err]. NWR [err] 6 = a, J = 8 Hz, 7 37[1] d, J =20 8 Hz, 7.28[1]
, 6.79[1] s, 5.47[2] s, 1. 51[33 S ppm Exanple 57
-(2-tert.-But oxycar b g not pi azol - - oxgederpent enoi ¢ acid et hyl
ster - 54 - Jer
solute dlnethoxyethanecg_ i J78& t hor oughl y heated flask under ni trogen.
0 g of diethyl-2-o0xo-propyl -phqg-- phopaoRa di ssolved in 100 m of DME,
re added -dropwi se at roonttenpgﬁagﬁre. The m xture is subsequently stirred
or one hour and a solution of 30 % of 2-(2-tert.-butoxy-
arbonylantnothrazol 4-yl) - egoxyP 3 acid ethyl ester in 100 ml of DVE is
hen added dropw g Aft t u 0 beegn strrr overnight
ydronS|s is carrlgd o %%e PEOQL%E ??o NEéfpgig g?i SO|U%IO and the
xture i3cadrdingt &g ﬁaapﬂls 29THedDﬁEgl9fs¢mﬁpp®d1®Mfsand talv@ aqueous
hase is ggthapbgd three times with ethyl acetate. The conbined ethyl
ceta% hases are _dr ? and concentrated. 15 The oildq which remains is .
rystal i 2Rd MPﬂﬂlefheﬂ gerr dPelm d6R8y AAd Ohi1238r G product (yield: 62%

Iting peRttcs EBSEesrk)rls4teqrM§talElaeﬂzfrqmoquhomexan& Yield: 44%
ting pgipt: 308,149 5, AePYLE14SQTe 6§tqqt%k”ed- 5 Hz,

4.98C131 d, J = 12 Hz, 4.96C11 d, J = 5 Hz, 4.80C11 d,

J = 12 Hz, 3.53(11 d, J = 18 Hz, 3.250C11 d, J = 18 Hz,
10 2.02[31 s ppn. - |

.. . -

=B

Pl

Eh

| .(’ - .__....:_..._

Example 56 _
Sodium Z-6-[2—(2-amtnothiazot—4-yL)-2-(2,3,6-trichloro-
benzylidene)acetamidopenam-4-carboxylate
Cl
CONH—J:::’S
T EX
cl /_—"\.’
s COONa
N\ "ﬁ/
NH 2
ﬁS 4 g of fhe product froﬁ Example 52 are reacted
' according to Example 28 and 3.3 g of the sodtum salt are

obtained.
IR (Nujold: 1750, 1600, 1190, 1170, 1095 cm’1.
NMR (CD300): & = 7.45[13 d, 4 = 8 Hz, 7.37011 d, 4 =
20 8 Hz, 7.28{11 s, 6.79C11 s, 5.47C21 m, 4.1501] s,
-~ 7771.55(31 s, 1.51[31 s ppn. '
Example 57
' 2-(2-tert.~Butoxycarbonylaminothiazol-4~-yl)-4-0x0-2~-

pentenoic acid ethyl ester




IR (KBr); 3284 (broad), 3085, 1717, 1700 (shoul der), 20 1686, 1591,

1550, 1246, 1150 [err] NWR [err] = 7.1[1] s, 6.96[1] s, 4.42[2] q, J =7
Hz, 2.28[3] s, 1.54[9] s, 1.38[3] t, J =44 Hz ppm calculated: C 52.9 H
5.9 N 8.2 S 9.4 found: _ C52.1 H5.9 N7.4 S8525

Exanpl e 58 2-(2-tert.-Butoxycar@nyl am ng@ddez®s - 4-yl ) - 4- hydr oxy- 4-

met hyl but enol i de [err] - -_dA e sion of 15 g of the product
prepared in Exanple 57 in a mXture of \100 m of nethanol and 20 m of
water is adjusted to pH 13 with 2N sodiqn:ﬂydroxide solution and is stirred
at—f oom tenperature untid1 the pH 5 r egal constant (2-3 hours). The pH
Is adjusted to 7, the nmethanol is strippé?loff, the mxture is filtered and
the filtrate is washed twice with ethyl acetate. The aqueous phase is then
adjusted to pH 1.8 and extracted three ti dEE-GRAR(EENS acetate. The

et i o ot atre a3 WplaY HIRPRA SHACTIER SOk PR B It e
prO uc IS O I N S a ye_ ow nar oam | e . 0 r)., ,
0760, 1707, 1943 3bsplaite) Sinethayy e thane ANV T chdi Rgroushly, headsd s

7.35[1] s, 6.8Q[a3]k undery nlitrodemad,20l.¢/6d 3]d e thy 574 9 x s-mpopy Mpho842,
250, P12 AT okt o LU, 4 Peleg iSO S
Tri et hyl anmoniagmr2om-tiegpte. r-ahut ey c drttsormd Xt Moot 18 aswhtsequently stirred -
© 4yl - 3-0x0- PeRLeROR four and a solution of 30 g of 2-(2-tert.-butoxy-
carbonylaminothiazol-4-yl)-glyoxylic acid ethyl ester 1in
100 ml of DME is then added dropwise. After the mixture
10 has been stirred overnight, hydrolysis is carried out with
' ice and 1N citric acid solution and_the mixture is adjus-
ted to pH 6. The DME is stripped off and the agueous '
phase is extracted three times with ethyl acetate. The
combined ethyl acetate phases are dried and concentrated.
15 The oil which remains is crystallized with ether/petroleunm
ether and this crude product (yield: 62%, melting point:
107-8%) is recrystallized from cyclohexane. VYield: 44%,
melting point: 108-110°. A pure isomer is obtained.
IR (KBr); 3284 (broad), 3085, 1717, 1700 (shoulder),
20 1686, 1591, 1550, 1246, 1150 cm™ . |
NMR (CDCl3): & = 7.1001]1 s, 6.96L1] s, 4.4202] q, J =
7 Hz, 2.28[31 s, 1.54[91 s, 1.38[3] t, J = 7 Hz ppnm.
calculated: C 52.9 H 5.9 N 8.2 S 9.4
found: ¢ 52.1 H 5.9 N 7.4 s 8.5
25 éxampte 58 . . _
' '2-(2—tert.-Butoxycérbonylaminothiazol-4-yl)-A—hydroxy-A—

methylbutenol ide

NH-COOC (CH3 ) »




| uérr] The product prepared in Exanple 58 is dissolved in ethyl acetate, and f;
ter is added to the solution. The 25 pH is adjusted to 7 with il

riethylam ne, the ethyl acetate is separated off and the aqueous phase is e
yophilized. [ R.(KBr): 1608, 1527 s§370, 1239 (all broad), 1140 [err]. :
MR [err] = 7.34[1] s,  6.77[1] s, 21] , J = , 2.33[3] 5, 1.52[9] !
. 1.29[9] t, J :$75prﬁgﬁﬂkg%°f é%éﬁpﬂglé%e proJLJF prepaie in ;
- (2-tert ExBapheySdr bonyl anixtatrte az2ol104- wl) off matttonel iand@®-spent enoi ¢ ‘
cid - 020 Wz ele§' 3l |yt on of =275, :q.,Of anpl e 58,,
& g of ﬁ?d#of&f}arﬁsné?ﬁg’tﬁflﬁﬁﬁefHﬁ;?;&r g’&ﬁihorzl%geoad;wwg'frﬁ"p{cﬁgx _
ri et hyl aseh&tiinn1 80 dniisofs tetririsola ti & oom rtregpeg atine rgom b etherdti ure for
4 hogrs. rehlaqn@t RANQItang M2-30MRA rRNE., thR nApi dued fud@dendir i n ethyl
cetate and the mixture is extracted three times with 2N hydrochloric acid
nd once WEhMEAN@ROL At &t i@ et afifre thes Miedh i BY THL Srh A ed, the
i1 whi chthen#iing riat eCriys walsh el twilcezad tih @emBactaddtdtd £ Orhear bon

trachl oride. Yield. 7.7.q. nelti int: .16 d o IR
e Ol e, b e R SHLE i SBbegpend L o 1
DVBO): [ ¢hrpe=t7im@8[ ¥]iths ethyd3[akletate3. 873 cnmhitned letIBfB]lase~1..50[9] s

PE 0o gt phddesive whhedand Puiotifidd ddq e Prduetifyl, T8
0  tertobmaiped7asoa yeddow hardofip@dr-borfyiehfd nAdt azol - 4- o
el IR (KBr); 3399, 1769, 1727, 1543, 1443, 1371, 1208,
1154 cm™ 1. _
'NMR (CDCL3): & = 7.70C11 s, 7.35011 s, 6.80C21 s very

15 broad, 1.76{3] s, 1.57(91 s ppnm.

—

=

N NT o~ O .. DD QD) (D

\_  Ms: 312, 256, 212, 197, 195, 169, 151, 125, 57.
: calculated: € 50.0 H 5.2 N 9.0 s 10.3
found: € 49.2 H 5.3 NB.5 S5 9.9
Example 59

20 Triethylammonium 2-(2-tert.-butoxycarbonylaminothiazol—
i 4-yl)-3-o0x0o-pentenocate ' '
{ .
: . 0 coo e
! | N s 'Y Ee,
CH3;~-C~CH=C o
NV

NH-COOC (CH3) 3

-

The product prepared in Example 58 is dissolved
; in ethyl acetate, and water is added to the solution. The
25 pH is -adjusted to 7 with triethylamine, “the ethyl acetate
is separated off and the aqueous phase is Lyophilized.
IR (KBr): 1608, 1527, 1370, 1239 (all broad), 1140 cm'1. .
NMR (D20): & = 7.34C11 s, 6.77011 s, 3.21[61 q, 4 = S %g
7 Hz, 2.33031 s, 1.52091 s, 1.29091 t, J = 7 Hz ppm. g
30 Example 60 ‘ - e M
2-(2—tert.-ButoxycarbbnylaminothiazoL-4-yL)-A-methoxy- ?f

imino-2-pentenoic acid _ : : ‘ ;




yl ) - 4- met hoxyi m no- pent - 2- enoyL] am no- 3- acet oxynet hyl - 3-

cephem 4-carboxylate [err] 0.4 g of 1-hyroxybenzotriazole and 0.6 g of 25
di cycl ohexyl carbodiim de are added to a sdBa&it+on of 1 g of the product from
Exanple 60 in 30 mM of absolute tetra- hy ran. The mxture is stirred
at roomtenperature for 5 hours, a solut#on of 1 g of

7-am no- cephal ospar ani ¢ aciCils .Hiﬁnyl ester in 20 m of
tetrahydrofuran is then added and n1x is stirred overnight at room
tem perature. The dlcyclohexylurea s fil off, the filtrate is ;
evaporated and the residue is dissolved in ethyl acetate. The solution
Is extracted three tinmes with sodi um bi carbonate sol ution and once with
water, dried and evaporated. Titration of tRET1CQQGIEHEW sh et her

filtration of the m xture and evaporation of the filtrate gives 1.2 g of a
crude product which i s Apusrlfuteibrby fchtao-75.03 o frattogr@apdyuon Eidn cCBx mep L e

nobi | e phase: (0l e/et 4:1) . _ Xi.el d: 0 ' : 284,
$67 Sobn 17887 358 2 it ﬁﬁﬁ&fiﬁgﬁée ﬁﬂ%&séﬁﬁééfﬁﬁo%5§
[err] NWR [err]1265-m8 ro‘[ 1)r ie tyydam ine 487 115G, my ef gethand is 7spfneds,
7.03[1] s, s5. 8%&1ko%% r%mféiéﬁﬁrelfuﬁiii héhﬂéUJJTﬁh Jtnaﬂéifis ékpiiéldd
J=5Hz, 4.79 s, 3,55[1] , 36[ 13 d,
= 18 Hz, 2.08 é]' §"ez ref(ifues 15y t3*2‘["—'1'!3]‘9" pwne@<>é'np?%et32t?oa"d Ehe
4, 5- Tr i memhietylrenzyl iedana)ctedxaries i maadow Ve szchﬁdﬁénhyioﬁsﬁ er

42 g of 4-¢ Ior%acetoacetlc aci d et est

-tri met hoRYBENZACa8R & ¥ 1215 At i gl cﬁal fie ®1xfufl has been

dried and evaporated, the oil which remains is crystal-

ml—l..

10 Lized from acetonitrile or carbon tetrachloride. Yield:
7.7 g, melting point: 165° (decomposition).
IR (Nujol): 3150, 1700, 1550, 1300, 1250, 1180, 1155,
1080, 1055 cm™ . |
NMR (DMSO): & = 7.08[1] s, 6.83[11 s, 3.87C31 s,

15 1.98[31 s, 1.50[9] s ppn.
Ms: 341, 295, 285, 241, 222
calculated(->x1/3CCLly) C 43.8 H 4.8 N 10.7 s 8.1
found: C 44.3 H 5.1 N 10.4 s 8.0
Example 61

20 tert.-Butyl-7-[2-(2~tert.-butoxycarbonylaminothiazol-4-

yl)-4-methoxyimino-pent-2 enoyl]amino—3-acetoxymgthyl-3-
cephem-4-carboxylate '

CONH 8N |
HyC > CH=C N OCOCH,

NOCH, [\ ' Cooc (CH3) 5
NS

NH-COOC (CH3).3

0.4 g of 1-hyroxybenzotriazole and 0.6 g of
25 dicyclohexylcarbodiimide are added to a solution of 1 g
of the product from Example 60 in 30 ml of absolute tetra-

hydrofuran. The mixture is stirred at room temperature

for S hours, a solution of 1 g of 7-amino-cephalosporanic




5 acetic acid and 1 m of piperidine are dissolved in 60 m of benzene
nd the solution is boiled for two hours using a water separator. Although
onversion is not yet com plete, the mxture is worked up. It is diluted
ith 200 m of ethyl acetate, extractep in each case three 30 tines with
aturated sodlun1b|c rbon te olutio IMcjtric_ acid solution and
gain with?9ad et BT ﬂté d éggbo?%tgg m@h°fr5§fr8hé9r8f95?ﬁlPFzé%FSn of
tihe resi dueddednamet tiseohixturet i20sgiofepuoeepnodghet atasobhetEnZ m xture,
and then ungeac | ysS lized. In
ddi tion ggegégaré aﬁ@€n§$ ¥@ Qﬁ gf“F?ﬂe@g {ﬁéFngdu8?¥§t}FF cont ai ns
only a ||ttfbta§Uehyﬂeeandorateérap¢ethﬁ1nasydparnsléassohvg9 in
Chr omed 0gr &Pk Ofc Stat€a Ifhe eanu{i&ﬁwﬁ§eeb€rsey53akhkzedt1ﬁeéunahﬁr 25 g
5 of product are obtained. IR (Nujol): 1715 , 1505, 1405,
1870, 134050dvym bivapbonake sa&%wqomdefvff wNMﬂz rémradmsdog[ 1] s,
7 gg{g]SO[éddSevﬁbJﬂiﬂéds, ?:526?:%%[8} She4rddlidleqwidh=e¥nbiF, I3 23[3] S,
S t a e
¥(2 A not 11 5oBE 19 9} . Bhe o0 X ETEF A0 1B LOBRERET TR P D tBenDILERERE ethyl
epter (Z- |gumes)1{érg]015a crude prod64t8ug1oh hhepEfomedthvechr0ﬁ1Exanple
6R argyre di ng a \ he furan has-
been §Qr|g%%dg%ﬁfgpadéﬁh%gg1gg g?l &§§%1 Eé%ﬁ a %Eé%ﬂgygEﬂé sone of :
the pure RIsbohts %?&%talY’Qbé ahel |Bgrecrystalllzed fron1acetone giving a

yield of 20k (dgr$: 0 388k, 220”911 pg3P0i Nrapf 3P4berakye, Exssaction of the

aFueous phas 3vm%§$§th¥i4?ce ?%f angogry Bgzand ¢vapora-

NMR (CDCL3): & = 8.70C11 s broad, 7.46C131 d, J = 9 Hz,

i 15 7.20011 s, 7.03011 s, 5.89011 dd, J = 9 Hz, J = 5 Hz,

kJ/ 5.10013 d, § = 13 Hz, 5.01C11 d, J = 5 Hz, 4.79011 d, J =
; 13 Hz, 3.88[31 s, 3.55C11 d, J = 18 Hz, 3.36C11 d, J =

| 18 Hz, 2.08[31 s, 2.07(31 s, 1.52C181s ppn.

i Example 62

i 20 2-(2,4,5- Tr1methoxybenzyl1dene) -3-0%x0~- 4 chlorobutyr1c

acid ethyl ester

OCH,

i COOC, Hs
s | CH,0 ca=(

Y e

42 g of 4-chloroacetoacetic acidfefhyl ester,
50 g of 2,4,5-trimethoxybenzaldehyde, 2.5 ml of'glacial
§ 25 acetic acid and 1 ml of piperidine are &issolyeﬂ in 60 ml'

OCH,

of benzene and the solution is boiled for two hours using
-.—a-water separator. Although conversion is not yet'cdm-
plete, the mixture is worked up. It is diluted wifh_ -
200 ml of ethyl acetate, extracted in each case three
30 times with saturated sodium bicarbonate solut%on; water,
1M citric acid solution and again with water, dried and
evaporated. On fractional crystallization of the residue
from methanol, first 20 g of pure product, as the E/Z
mixture, and then 10.5 g of unreacted aldehyde can be




tion of the organic phase give 44 g of the E/Z m xture as a dark-col oured
oil. IR (Nujol): 3320, 1700, 1635, 1600, 1510, 1395, 1320, 25 1290,

1270, 1230, 1200, 1150, 1110, 1025 [err]. NI\/R(DIVISO) [err] = 7.62[1] s,
7.22[2] s broadened, 6.91[1] s, 6.82[1] § 6.51[1] s, 4.33[2] q ,--J =7
Hz, 93[6] Ser¥ystdLy)ized.l. 351[ 3lddit ibn= t6 Bz yaHge (‘aaiduﬂtatoefdiprocﬁﬁé, 9 H

5.8 0 f 55. 7 H5. 8., NZ7. S

30 Exanpl e 64t§ (?%ﬁeﬁot h%é'f&l SEHY cé’"gf P %WHyneatﬁ‘de‘ﬁerﬁj‘lcﬁerﬁr

penoi ¢ aci d efingl, efter Iny@rlomhln@rrlydeau(rﬁ--nscarteuro)n by chi5®ma ﬂ'»gg‘xn‘hyt hen E/ Z
mxCure om ExgRle 0 and oL@yl o WePWiSR A Sdd T o 1A

anol
at room tenpera- turggovernl ght 3 he m xture is téhen war me 5%)5[341
for 6 houPs. OAf PECIUKE ﬁWﬁt@PéaH&§dbeen cool ed, the product 5 |s

- fi terted fff mndtuﬁu%@qond 1fract i1esoef 1ishs, agdr?nfsorwc%s caqrsm\e( Oflztzao Zeg by
concentratl on I quQ ne | ratil on i eld: g,
mel ti ng p0|nt‘3%8@[3Fq§'(§ééénp s@PVoﬂPéaIQWrmncﬂ) 3220, 1680, 1625,

1595, 1575, 148@, (t4@Qz)x0 s .134@9[3285w FZ@@/&UKHL1ﬂ3206 Jo4a0t e, 1. NWR

(DVMBO @ 6 = 8, 1?%{1.3?’1&]7%[ 2]% ﬁ;sczq Ol L 155,3[%]9&31] s, i Hear s 90 6]

s, 3.53[3] s, ’Exarrpl e
2- (2- Ami %8t hi 3z288L4-lyk)- 3-.(3%,/4, &t&&hﬁ:t,hdxfpﬂerﬂd )pR0- penoic acid [err]

5.5 g of the g&gggqg from Exanpl e 63 are suspended in 200 m of dioxane
th f

and, aft of 24 M o
e 2-(2-Aminothiazol-4-yl)=3-(2,4,5-trimethoxyphenyl)= pro-
penoic aq1d ethyl ester (Z-isomer)
'~ CH,O OCH,
, ' COOC, Hs
/ CH,0
. 3 \

an)

N§T§

NHa

15 54.8 g of the E/Z mixture from Example 62 are

reacted according to Example 25. After the tetrahydro-
furan has been stribped off and the aqueous phase has been
adjusted to pH 8, some of the pure Z-isomer crystallizes
and is recrystallized from acetone, giving a yield of

20 12.5 g with a melting point of 194°. Extraction of the
aqueous phase with ethyl acetate and drying and evapora-
tion of the organic phase give 44 g of the E/Z mixture as
a dark-coloured oil. . '
IR (Nujol): 3320, 1700, 1635, 1600, 1510, 1395, 1320,

25 \1296, 1270, 1230, 1200, 1150, 1110,.1025 en~ V.

- e NMR (DMSO0): § = 7.6201] s, 7.2202]1 s broadened, 6.?1[1] s,
6.82011 s, 6.51011 s, 4.33021 qa,-J = 7 Hz, 3.93[61] s,
3.78031 s, 1.25031 t, J = 7 Hz ppm.
calculated: € 55.9 H 5.8 N 7.7 S 8.8

30 found: € 55.7 H 5.8 N 7.5 S 8.8
Example 64 :
2-(2-Aminothiazol~4~-ylL)-3-(2,4,5-trimethoxyphenyl)-pro-
penoic acid ethyl ester hydrochloride (E-isomer)

3



0 2N sodi um hydroxi de solution and 10 mi of water, the sus- pension is
oi l ed under reflux for 12 hours. The dioxane is stripped off and the
aqueous phase is extracted twice with ethyl acetate and adjusted to pH 2.5.
The product is filtered off and dr+rell? -Yield: 3.4 g of an E/Z 25

mxture. - IR (3Ugob}: endOBPr 48RPur49Pon183npleo0e 38011206, 1120,
1020 [err] ) . - E-1somer NWR ?EWBC»: 6 = 7.90[1] s,
6.86[ 2] s°hrbhieves? 3re2ftirged3h00 slsgfistBangliprirogm Beppsras,
3-8053] Ztugeggﬁfﬁn$gﬁgngnaiiﬁ@nﬁéxggﬁﬁ(Dysegéggw5r3e39ﬁl%gﬁg $098[23 s
)adene : : S : , 3. s, . 3. S.ppm -
el BORER o (BT 16 BAS bRTS 5T Bhas - BeeRocaeLhier SBAcFFAAUBE G ot nyl
sterS5[eri§ biltered off,12B8dgaocfedohgdfoaybénaabdechhidesame peadted, and
he m xtu i , n@C | - Exanpl 4 fter.upreactead
-chIoroa%%?o§%2€§€§g%€§.%?hgﬁﬁgéﬁgfsgé§§bgzn?5%spffﬁgh gfgpofgghgrude
product igenefedibiktamtiioner-Yihehtht #rnéoddemetbiopyppantizzé007 1t s
stirred Wb ond@sitidxsure of 200 m of toluene and 50 m of cycl ohexane,
and 21 g of F-hydroxybfafﬁldihéde are filtered gff. The o 15
fot her |i HRiotNyEokyapo d 4889 n 3985 endsPesi ddé3rs P8Py 16%8rand for
deverml deys0jo1z8ystatbhzer21dfter20 eabuentn@ith tol uene, 85 g of an E/Z

b S ok AL BOEL 4547097 92081 Phc890: 0k 2kBedy LT (Nieh): 3310,

L?OQ, 16
A . 4.,2302Y q, J = 7 Hz, 3.90C61 s, 3.53031 s, 1.25(31 t, J =
% 7 Hz ppn. '

Example 65

15 2—(2-Aminothiazo(-k—yt)-3-(2,4,S~trimethoxyphenyl)-prok'
penoic acid :

| OcHs COOH
2 /
CH,0 CH =C
N\
=\
CH,50 N?S
. NH
\ 5.5 g of the product from Example 63 are suspended

in 200 mL of dioxane and, after the addition of 24 mL of
20 2N sodium hydroxide solution and 10 mL of water, the sus-
pension is boiled under reflux for 12 hours. The dioxane
is stripped off and the aqueous phase is extracted twice
with ethyl acétate and adjusted to pH 2.5. The product
is filtered off and dried. Yield: 3.4 g of an E/Z
25 mixture. _ . -
- ~-IR-(Nujol): 1650, 1600, 1495, 1330, 1290, 1260, 1206,
1120, 1020 cm™ . | ST -
E-isomer
NMR (DMSO): & = 7.90[01]1 s, 6.86[2] s broadened, 6.62C1] s,
30 6.5801]1 s, 6.30C1] s, 3.82L31 s, 3.80[3] s, 3.43(3] s ppm.
Z-isomer ‘
NMR (DMSO): 6 = 7.39[01]1 s, 6.9802] s broadened, 6.66L11 s,
6.55011 s, 6.3401] s, 3.80C61 s, 3.63(31 s ppm.

Loy en o PR




R

L LT

1310, 1285, 1210, 1160, 1010 cm NVR (DMBO): [err] = 10.40[1] s

7.76/7.72[1] s, 7.45/ 7.33[2] d, J = 7 Hz, 6.91/6.88[1] d, J = 7 Hz,

4.96/4.68 20 [2] s, 4.32/4.23[2] q, J =7 Hz, 1.25[3] t, J =7 Hz ppm
C

calculated: C 58.1 H 4.9 d 13.2 - €0 28.8 found:
Q 13.1 0 Zsndo@ rgge 67
2-(2- Anlnoth|a20| (#%#

hydr ochl or i de® TE 7R ’5”[%‘??5] Bbe % 1 370 1 ¢ DF BHRER LY ¥ 5 Exafbf e b

23.6 g of thigywean, dissolved in 500 m of ethanol, are boiled '

3Qunder reflux for 5 hours. The mxture is evaporated the 30 residue

is mxed thouroughly with a m xture.of 200 APOG§Hs -61- ethyl acetate and
30 M of water and the m xturel.mcﬁ d. Recrystallization of the
resi due from nmethanol gives 32 g & oner as the hydrochloride.
Melting point: 195-7[err] (deconposition). olution in 5 et hyl
acetate/water is adjusted to pH 8 with 2N s@dlunlhydrOX|de solution, the

et hyl acetate phase is separated off and the aqueous solution is extracted

twice nore with ethyl cetat i ng .and ev tlon of the ogrganic phase
gives an il from whi ﬁ b %%@%9%%\*3% oa"eb%e%??%‘?al PP9ed as

the free basaHwy nrmwe)hetmud upAN 4 aPpair @i A Zt 6N Kk A el € e2®i NSAfiset he
0 10 ) B Aot N s D Bl
7593[ 1] s, 7d2m[12?jlld!d JJff.8 tHze OB Aradudt =ig Heft6t865tand, ovepP6[ 2] q,
J 7 Hz, 1. 26(qH¢ vn‘%fﬂéﬁ}?bF¥¥95tall1ze. It is stirred with a
10 ‘mixture of 200 mlL of toluene and 50 mlL of cyclohexane,
and 21 g of p-hydroxybenzaldehyde are fiLfered off. The
mother liquor is evaporated again and the residue is Lleft

~ to stand for several days to crystallize. After treatment
with toluene, 85 g of an E/Z mixture of melting point '
15 92-95° are obtained..
IR (Nujol): 3310, 1700, 1665, 1600, 1570, 1505, 1400,
1310, 1285, 1210, 1160, 1010 cm '.
NMR (DMSO): & = 10.4001] s broad, 7.76/7.72011 s, 7.45/
7.33021 d, 4 = 7 Hz, 6.91/6.88011 d, § = 7 Hz, 4.96/4.68
- 20 (21 s, 4.32/4.23021 q, J = 7 Hz, 1.25031 t, 4§ = 7 Hz ppnm.
bl calculated: € 58.1 H 4.9 clL 13.2 0 23.8
found: - C 58.2 H 4.9 clL 13.1 0 24.1
Example 67 '

2-(2-Aminothiazol-4-yl)-3-(4-hydroxyphenyl)-propenoic acid
25 ethyl ester hydrochloride (E-isomer)

COOC; H;
| <:::> o g x HC1
NH:

83.2 g of the product from Example 66 and 23.6 g
of thiourea, dissolved in 500 mlL of ethanol, are boiled
under reflux for 5 hours. The mixture is evaporated, the

30 residue is mixed thouroughly with a mixture of 200 ml of

58.2 H 4.9

dr oxy henyl ropen0|c acid 25 eth% éester
Y

e

broad, l.

2

"3



-xanpl e 68 2-(2- Am not hi azol - 4-yl ) - 3-(4-hydr oxyphenyl ) -propenoic acid 20
Z-isoner) [err] 120 m of a 2N sodi um hydroxi de solution are added to a
solution of 21 g of the product from Exanple 67 in 300 nl of di oxane and
the mixture is warmed to 50-60[err] 4br=5 hours and then left to stand at
roon1teanﬁEﬁ&”&xéth6 and 30 mL of water and Ehe Ay sur e VWO§ K ng-up

d d 178
(Gecompos47ashy - R KLy &) FPat tord 4 P HES poudTatoR il faps ™) 550!

1240, 1179!)1\[@”}2 M/RJ([NF; pur[er&-]1&orr7er39§$2]tm UyctrésCHZr; Vde)7[1] s, '
6‘78[2] e BPing b 1ﬁk}t19§-ﬂ6[@ée§oﬁﬁgg 1°§Eut 9L§91on in

2- (5- N@thylrsoxazo dene) - 3- oxo0-4 oro ric acid ethyl ester [err]
o
wa

ethyl7oaoe b 7/ w2 heek hﬁ.%@&&tﬁ% @amehywet@r%hlr%%wﬂ with
4-chl or oaﬁﬁlmmé Cs&@d&@ﬁh%hﬁséﬂfyﬁcé?@égéf@ waEéarrpleegélra;@ucr ude

product s chronato raphi cal ure, is obtajne SO ratio
is 2: 1. %f?'f AR 04 z%’“i*sb?ﬁ/ ﬁﬁzﬁ?‘tﬁi%‘-‘ 1%‘25°e1’6%e[‘éFFFelo NVR
[err] = 7et84/L7 ﬁ:{ﬂ;]te;, @r&&irﬁgOﬁid]e\sapdlraﬂt?i&r]r 6f 4hd0édgdRfe] q, J =7
1 43[
2-(2- nﬁhn az ‘)3%2%3 q3'[(] ?@?X%E%Igg& gpero ésn%m%rlgan acid et hyl
st r0 [erhre] oy 6t bfzqmeaqartfdajcfréﬁ chﬂaabmlleesgsaoé ethaned. An
: impure E/Z mixture remains as the mother Lliquor in the

éK/ form of an oil. :

IR (Nujol): 1695, 1620, 1590, 1505, 1310, 1270, 1250,
1200, 1160, 1130, 1035 cm 1. |

15 NMR (DMSO): 6 = 7.93[11 s, 7.27C21 d, J = 8 Hz; 6.93C21 d,
J = 8 Hz, 6.86011 s, 4.26(2] q, J = 7 Hz, 1.26(3]1 t, J =

7 Hz ppm.

Example 68
2-(2—AminothiazoL-4-yL)—3—(4—hydroxyphenyl)—prdpenoic ?cid

20 (Z-isomer)
HO '
| \[::]\_JF°°H

120 mL of a 2N sodium hydroxide solution are added
to a solution of 21 g of the product from Example 67 in
300 mL of dioxane and the mixture is warmed to 50-60° for
5 hours and then left to stand at room tehperatufe for 3
25 days. Working up according to Example 26 gives 13 g of
product. Melting point: 178° (decomposition). '
IR (Nujol): 1630, 1580, 1510, 1420, 1335, 1305, 1280,
1240, 1170 em™'.
NMR (DMF): & = 7.39[2] d, J = 8 Hz, 7.07C1]1 s, 6.78(21 d,

.30 J = 8 Hz, 6.45011 s ppnm.




according to Exanple 25. The crude product is purified by chromatography
on silica gel (nobile phase: Tethyl ene 20 chl ori de/ net hanol 95:5). 74.5
g of the isoner 4 xture are obtained. - Isoner A IR (Nujol): 3350, 3250,
3100, 1700, 1625, 1590, 1540, 1250, 12T0821T60, 1040, 1020 [err] 25 NWR
(DVBO): [err]examMpRB[ & s broad, 7. 20[1] s, 6.70[13 s, 6.21[1] s, 4.38[2]
q, J =7 Hz, 2.% [ 5.3 |

25 Exanple 71" 2- Zﬁktﬁﬁ %aéokl45 Y} gecgggg]ﬁyflsoxg%8r°§u§Vf16rgﬁén0|c
30 acid (Z-?Sbhbr?Ster- 63- [err] 50 g of the isonmer m xture prepared -

according to Exanple 70-are dis ved in 200 mM of ethanol. The sol u-
tion is adjusted to pH 13.5 by t e addi tion é EN sodium 5 hydr oxi de
solution and is left to stand at 3.5 ang~9P ngn1tenperature for 24
hours. The ethanol is then strig- pedCB™ 100 pi of water are added,

the pHis adjusted to 8 and the m®ure is eq;ed three tines with

et hyl acetate. Evaporation of the organi c gophase gives 20 g of 10 crude

product, which are dissolved in a mxture of 70 m of dioxane and 70 m of

ZN sodi um hydr oxi de S b“&ug accorggtﬁqug ngoie g'g?g g@%%rar%f%%écéE 0

hours and i s then wor t he "crude product
is recrystallvity ﬁrghiaceagnepneehanoacjd3etvvé|@stirgacrbrdwnsenmung

point: 180- 2&?55$L£d@§0npﬂstph99)prbBu@NulQh%ch 136Q9mok4ﬁggr¥%QQmala%O
[err] NVR _( DVBO) : errl = é[ 1] s, & S, ppm
pure, is o ta1ned he 1somer ratio is
1

IR (film): 2950, 1720, 1590, 1420, 1255, 1225, 1020 cm '.
10 NMR (CDClz); & = 7.64/7.61C11 s, 6.21/6.08011 s,
4.47021 s, 4.40/4.32021 q, J = 7 Hz, 2.43[31 s, 1.3202] ¢,

J =7 Hz ppm.

Example 70
2-(2-Aminothiazol—-4~-yl)~-3-(5~- methyL1soxazoL -3-yl)-propenoic
15 acid ethyL ester -
CH, COOC, Hs
0 "CH’<:
~N 'f==\
v*
>  NH;

79.5 g . of the prodhct from Example 69 are reacted
according to Example 25. The crude-product is purified by
chromatography on silica gel (mobile phase: methylene

20 chloride/methanol 95:5). 74.5 g of the isomer mixture
are obtained. ' o '
. Isomer A
IR (Nujol): 3350, 3250, 3100, 1700, 1625, 1590, 1540,
1250, 1210, 1160, 1040, 1020 cm”'. o
25 NMR (DMSO): & = 7.25{2] s broad, 7.20011 s, 6.70C11 s,
6.21011 s, 4.38[21 q, J =7 Hz, 2.41L31 s, 1.25031 ¢, J =
7 Hz ppn. ' '
Example 71
2-(2-Aminothiazol-4-yl)-3-(5~-methylisoxazol-3-yl)~-propenoic

30 acid (Z-isomer)




Zk Exampl e 72 2- Napht hyl i dene- 3- oxo-4-chl orobutyric acid ethyl ester
[err] 9.85 g of 1-naphthal dehyde are reacted with 15.2 g of

4:chl oroacetoacetic acid gthyl ester 65n_the course of 25 10 hours
atcordi ng to- Exanpl e 24. After incipient dis- tillation under a high
vacuum has been carried out, a 2:1 jsomer nixture which still contains
tfaces of al dehyde remains as the Hasi due. - -64- NVR [err] 6 =
8:12/8.06[1] s, 7.33-8.0[7] m 7. 7.20[ 1] s, 4.55/4.05[2] s,
4739/4.10[2] q, J = 7 Hz, 1.33/0! t, QPGAH7 Hz ppm Exanple 73 5 ,
2%42- Ami not hi azol - 4-yl ) - 3- napht hyl oic acid ethyl ester [err] 18 g of
t[e crude product prepared according to le 72 are stirred with 4.6 g

ol thiourea in 100 mM 10 of ethanol at/50Merr] for 3 hours. Working up
agcording to ExanpLe 44 gives a crude pr , ‘fromwhich 6.3 g of the
E%isoner of nelting point [err] can be crybktallized with ether. An E/Z
mxture remains in the nother liquor. E-iswHgr 15 NVR (DMSO): 6 = 8.18[ 1]
s;j 7.1-8.1[7] m 6.85[2] s broadened, 6.20[1] s, 4.26[2] q, J = 7 Hz,
1;28[3] t, J = 7 HgoppMofZtheoAgbma r NiWRx ¢ WMROpbr e® aT @ QR[cblrdSing/ th 8. 1[ 7]
g%ké'sghf]gzaﬁgFg QQOQQE”QQgsglzghlhnszoﬁ'%%[%L %%h%nzlz H%heob%gkéj t,
g tion is adjusted to pH 13.5 by the addition of 2N sodium

-\;' 5 “hydroxide solution and is Left to stand at pH 13.95 and at

room temperature for 24 hours. The ethanol is then strip-
ped off, 100 mL of water are added, the pH is adjusted to
8 and the mixture is extracted three times with ethyl

i
]
t

acetate. Evaporation of the organic phase gives 20 g of
10 crude product, which are dissolved in a mixture of 70 ml
of dioxane and 70 mL of 2N sodium hydroxide solution. The
~solution is boiled under reflux for 5 hours and is then
worked up according to Example 31, and the crude product
is recrystallized from acetone/methanol 1:3. Yield: 7 g,
15 melting point: 180-22 (decomposition). |

_ IR (Nujol): 1600, 1460, 1400, 1290 cm_1. o
St NMR (DMSO0): & = 7.02C11 s, 6.63[011 s, 6.26[11 s, 2.41[31
S, ppm.
20 Example 72 :
Z-Naphthylidene-3-oxo-4-chlorobufyric acid ethyl ester

: | COOC, Hs
i CH =

9.85 g of 1-naphthaldehyde are reacted with 15.2 g
of 4-chloroacetoacetic acid ethyl ester in the course of
25 10 hours according to Example 24. After incipient dis-
tillation under a high vacuum has been carried out, a 2:1

isomer mixture which still contains traces of aldehyde
remains as the residue.




7-[2-(2- Ami not hi azol -4-yl)-2-(2,3,6-trichl orobenzyli dene) -
acet am do] - 3- (1-net hyl - 1- H t et razol - 5-yl ) t hi onet hyl - 3- 25
cephem 4- carboxylic acid «(Z- |soner) [err% 0.7 g of

7-am no-3-(1-nmethyl -1-H-tetrazol - ﬁloneth | - 3- cephem 4-car boxylic
acid are disswm&eé

of water thropugiyefdigjop, 9§/zrm§tiwlémmesom heEsh ql 9 of ppaoduct from
Exanple 53 it 289 &r @F t he sol utlon fs then stirred for 3 hour$ at room
tenperature, 1 g ? Y kept &t ME BPM.py addition of triethylanine. .
Alter strippimgamglfeth®. THF, the pHis adjusted to 3.0, and the aqueous

any viscols rers MUROH! EREResPaener thlon ARG ShBRBRRdBuRe Bt EnTE ]

adjusted 10 edvepH 2.8 and filtered under SUCtI% . Yield 0.4 g. IR

(KBr): 1785, 1630, 1517, 1436, ~a85, 1235 SPPFaBsn NVR [err] = 7.52[1] d,
J =8 Hz, 7.42[1] d, J = 8 Hz, Mlby sw(7.10[1] s, 5.69[1] d, J = 5 Hz,
5.03[1] d, J =5 Hz, 4.31[2] s Me==fd, 4.01 3.78[1] d, [ = 15 18

Hz, 3.65[1] d, J = 18 Hz ppm
7-[2-(2-aninothiazol-4-y|)-2-(2>u Ai chl or ob yli-
dene)acetanido]-3-(1-nethy|-1-FLtetrazoI45-yh¥th|onethy
3-cephem 4-carboxyl ate (Z-isoner) [err] 2 g Hx he product from Exanple 54
%E? reacted anal ogously to Exanple 38 with 1.8 g of 7-am no-3-(1-

hyL- 1- Ht et razol - 5-yl ) t hi orret hyl - 3- cephem 4- car boxylic acid. 25
1.6 of the sodi um salt8 ag eobbtin¢ netide product prepared according to

Example 72 are stirred with 4.6 g of thiourea in 100 ml

10 of ethandL at 50° for 3 hours. Working up according to
Example 44 gives a crude product, from which 6.3 g of the

~ E-isomer of melting point 155-7% can be crystallized
with ether. An E/Z mixture remains in the mother liquor.
E-isomer

15 NMR (DMSO): 6 = 8.18[1] s, 7.1-8.1(7]1 m, 6.85[21 s

broadened, 6.20011 s, 4.26021 q, J = 7 Hz, 1.28031 ¢,
J = 7 Hz ppm. '
Z-isomer . :

v NMR (DMSO): & = 8.06[11 s, 7.1-8.1C71. m, 7.26[2] s

20 broadened, 6.70011 s, 4.08021 q, 4 = 7 Hz, 0.90C31 ¢,
J = 7 Hz ppm.
Example 74
7-L2-(2-Aminothiazol-4-yl)-2-(2,3,6-trichlorobenzylidene)-
acefamido]-3-(1-methyl—1-H-tetrazoL—54yl)thibmethyL-S-

25 céphem-k—carbdxylic-acid (Z-isomer)

0.7 g of 7-amino~-3-(1-methyl-1-H-tetrazol-5-yl)-
thiomethyl~3-cephem-4-carboxylic acid are dissolved at

CRELz):-%5= %kﬂ?l& Qh[&]n$xthsé3o$ P07 mpf 7THF/and 20 M

enne toadine e s

"~ 8

f o8



I’R (Nuj ol ) : 1750 1595 [err]. NWR [err] = 7.34[1] s, 7.27[3] m 6.73[1]
s, 5.62[1] d, J 5 Hz, 4. 95[1] d, J =5 Hz, 4.39[1] d, J 13 Hz, 4.29[1]
d, J =13 Hz, 3= 97[3] s, 3.661] d,J = 0 18 Hz, 3.42[1] d, J =-18 Hz ppm
Bxanpl e 76 2-(2- Am not hi azol - 4- yl ) -3-trapht hyl propenoi ¢ acid (Z-isoner)

-166- COOH pM Stt&itirona of i A€ume of f 3k nitso:marnnﬁ xdnﬂeZGrmlmﬁarmter 73 in 50 m

of et hanol o sodj ymdydy o n, and
tle m xt urte"hlsm?%l uasétfdt $rée)ra A;{ ltro)rbgem ra ure“f'”(;ar ’_Lo{h urs. ép#’é:&eé gl cohol
i's strippelrof fExamley %‘hd‘?l\?‘ﬁﬂmﬁoo%ﬂ rﬂte atelu it en atitlethem stirred ,

MO/pH 8, apgh thendlird WE H&or@xéér?&ér%jtdm et fé 'Wﬁ pé{dg fdyt acepase. The

ts are washed once wth wat er and evapor at ed The reS|due_

conbi ed xtra

B Calon &Y [3HAD0TEE OF Ot e TN CABIRE - 30A B i LOIRBMS oA Bl EB0 um

hiydr oxi de THH ut N ﬂasictiﬁﬂxiﬂed heo OIS | Hd Bl & dige 61 Xt 3§ €p &8s § @h 1 uxed
for . rme 1a5t &oy s After t he sol ution has been concentrated,
the pHis 1a“‘dj'hast"('aadto 10" usi SlSther tent hydrochloric acid with cooling,
and t he aqueous so'l!uiimemmrractsechemreEederomams wigdoes hyés acet at e.

¢ aqueos,p hasEed Sl ogv@a&' @Jl%é&?%@a& @QthPf]@sted

pr eci pi t at e product 1s tered of sucti1on. Recrystallization from

net haifol /al:czet:dheZg& VA zfst'gelberd Ij-UTQ?’Z Suohien- neliekhd Dot ng: > [err] 20
IIR4gNgJ <i|8)18n (Kléi%ﬂlg?%s 19650 11@1372 %«’5@9& 12985 s AR, (PMED) e = |
ZfP‘ExarrpI &'Jﬁné‘cﬁﬁ({%['?]s[ Z‘?{ iﬁg%t‘ﬁﬂ [Jon Sﬁp%') be 4bht ndt i Yicheacet a-

8 Hz, 7.16011 s, 7.10011 s, 5.69011 d, 4 = 5 Hz, 5.03L1] d,

J =5 Hz, 4.310L21 s broad, 4.0103] s, 3.78{1] d, 4 =
15 18 Hz, 3.6501] d, § = 18 Hz ppn.

Example 75

Sodium 7-[2-(2-aminothiazol-4-yl)-2-(2,6-dichlorobenzyli-
dene)acetamidol-3-(1-methyl-1-H~tetrazol-5-yl)thiomethyl-
3-cephem-4-carboxylate (Z-isomer) '

CONH

QJ I‘r s.u«
20
COONa
N j/

NK, :

2 g of the product from ExampLe_54 are reacted
analogously to Example 38 with 1.8 g of 7-amino-3-(1-
methyl-1-H—tetrazbl-5-yL)thiomethyl-S-cephem-A-carboxyLic
acid. . _ _ '

25 o 1.6 of the sodium salt are obtained.

_IR_(Nujol): 1750, 1595 cm™ 1.

NMR (CD30D): & = 7.34C11.s, 7.27(31-m, 6.73011 s,
©5.62C11 d, J = 5 Hz, 4.95011 d, J =5 Hz, 4.3901]1 d, 4 =
13 Hz, 4.29C11 d, J = 13 Hz, 3.97031 s, 3.66011 d, J =
30 18 Hz, 3.42[11 d, J =18 Hz ppm. o
Example 76
2-(2- Amwnoth1azoL b-yl)-3~- naphthprropeno1c ac1d (2- 1somer)

i
i
4
i
5;




25 . mdol penam 4-carboxyl ate (Z-isoner) [err] 24 [err] of water and
subsequently 1.1 g of phos- phorus pentachl oride are added at 00 to a
suspension of 078 g of the product from Exanple 76 in 20 m of absolute |
met hyl ene chloride. The mxture is stigggred at room - 67 - tenperature !
for 2 1/2 hours and filtered under SUCtCBBH and the residue is washed again
with nethylene-chloride. This residue | added to a solution, cooled to !

O[err], of 310 ng of 6-am nopeni g éaahd_ind 600 [err] of tri- 5 :
ethylan1ne in 60 m of absolute ame chlloride. The mixture is stlrre¢
3 1/2 at room tenperature, and

for 30 ninutes at [err] and then

wor ked up anal ogously 'to Exanpl q YieLd' 018 g of the sodiumsalt. |
| RCNuj ol ): 1755, 1600 cn11 NVR W = 8. Oﬁﬁ m 7. 88[1] S,
7. 68 7.80[2] m 7.2-7. 3 d, J = 5 28[ 1] d,!
J =5 He, 3.91[1] s(i °§2‘ 3PN °f1 13’2 ‘Ls!’ﬁp Iiz“é'bd. um |
7- [2 (2- am Botimipdzol7-34-iynl )S—UQMaph‘t hy:lhladMeacsetaahusted to pH 13.5 f
m do] - 3- ace vl - b | at. (Z of the

pr oduct frogr“ngéﬁgmzr& s?é&qpr&%@eg%gen%%u 3/ téo é'] and 0.8 of :
t he sodfum §;§I1tf‘f'|e§ A% rosm a*uemraltmr(eNLfm )10 I‘MH‘S-16CTO1€crﬁ1'~CQ‘ll\ﬂ:¥ [e5r] =;
8.201] M §:94bpkds ok, 3uakedS ol 20 1GAUML i FAMdlark Slded ¢
4.99[1] d, d, J 1] Hz, 3. 46[1]
d, 25 _pf78HZan§ f:t'[el]'“’(i‘tufe— 1f7eH2traft(yﬁ3t]h seeprj:rﬁmes w1th ethyl ;

acetate. The combined extracts are washed once with water

_ and evaporated. The residue is taken up in 100 mL of
10 dioxane, 30 mlL of concentrated sodium hydroxide solution :
are added to the solution, and the mixture is refluxed for E
— 15 hours.- After the solution has been concentrated, the -
pH is adjusted to 10 using 15 per cent hydrochLoric acid
with cooling, and the aqueous solution is extracted three
15 times with ethyl acetate. The aqueous phase is subse-
quently acidified to pH 2.8, and the precipitated product
is filtered off under suction. Recrystallization from
methanol/acetone gives 2.5 g of pure Z-isomer, melting
_ point: > 220°. . -
s 20 IR (Nujol): 1620, 1595, 1560, 1420, 1300, 1208 em” 1.
NMR (DMSO): & = 7.40-8.18(83 m, 7.1702] s broad, 6.62011
s ppm. '
Example 77 _
Sodium 7-[2-(2-aminothiazol-4-yl)-2-naphthylideneaceta-
25 - midolpenam—-4-carboxylate (Z-isomer) '

- O e
B -I—m:—__-“ . | | - S —F-\so N ‘% .

NH, :
24 pyl of water and subsequently 1.1 g of phos-

phorus pentachloride are added at 0° to a suspension of
0.8 g of the product from Example 76 in 20 mL of absolute
methylene chloride. The mixture is stirred at room

NY COONa = o N

11

1!

2(

25



Exanple 79 Sodi um 7-[ 2- (2-am not hi azol -4-yl)-2-(5-met hyl i soxazol - 3-

/[ i dene) acet ani do] - 3- acet oxynet hyl - 3- cephem 4- carboxyl ate (Z-isomner)

68- [err] 1 g.of the pr.oduct from Exanple 71 i s reacted anal ogously to
anple 29. Yield 1.5 g of the sod+umrsalt IR (NUJO|) 1755, 1600,

1520 1230 7.21[1 1 6.3 5.91[ 1] d,
1550, 2Lty 1 B dofi o RIS, ngf L0y, 5 0101 0
3. 61[ 1] d,and =t he mw@;eqa]wdshe]d igawmiszehmmssysene 0'3{3]léeppm 10
Exanpl e 80r17rd 2-d 2 Nl i dgd-és Y )s@c&é1£wdr@a<x@§@2w@'@neaacet a- '

0] - 3- acet oxynet hy| - 3- cephem 4- car boxyl i ¢ acid err| of the product
rom Exanpi ¥ 08 #f ée%mwelrsmlahwb@oﬁ%w are)da nsle 29 ri-5 g of an

Z msKt urex B IGamid @i ﬂecbo L GoPfatidd su @ Xswﬂeyl@nsusme@dedetn PRem of
t hyl ene chl ori de, 500 %J of ¢|et %Ianlnengé gde apd the m xture
il's stlrred‘dVéfﬁgﬁﬁ %ﬁ‘ 0 f%ﬁﬁ% teshat nf xt 298 F8ePi[®Bred under
ducti on, t?ne1 /raashcﬂues | &t Stsom - 2dyyesvtet t ¢, 20ndl wof k st ep ammdogdnespH S
' adjusted tQ iﬁkgl ghlhydrochlorlc acid. The product is filtered off
n rie

under suctlon a Yield 0.6 g. IR (Nujol): 1765, 1720, 1650,
1590, 1500, 1225, Y111e65de[6¢q oxf mmmso) sget¢] = 8.56/8.15[1] d, J = 8

Wz, A~ 7. H&@u 8L G 72Ads ! 1606 datl, 6.40/6.29[13 s, 5.84[1] m 5.21/
| . |
g NMR (CD30D): & = 8.04C11 m, 7.88[11 s, 7.68-7.80C21 m,

}#ﬁ 7.26-7.54041 m, 6.53011 s, 5.34C11 d, J =5 Hz, 5.28011 d,
E J =5 Hz, 3.91011 s, 1.32[31] s, 1.22[3] s ppm.
Example 78 -

15 Sodium 7-[2-(2-aminothiazol-4-yl)-2-naphthyl ideneaceta-
Y midol-3-acetoxymethyl-3-cephem-4-carboxylate (Z-isomer)

";L/ococas

COONa

k;- : 1 g of the product from Example 76 is reacted
analogously to Example 29, and 0.8 of the sodium salt is

20 obtained. | '
IR (Nujol): 1745, 1600 cm™ . |
NMR (CD30D): s = 8.20C1]1 m, 8.06L11 s, 7.38-7.95 :
(61 m, 6.66[11 s, 5.74L11 d, J = 5 Hz, 4.99011 d, J = 5 Hz,
4.97011 d, J = 13 Hz, 4.78[11 d, 4 = 13 Hz, 3.46[1] d,

25 4 =17 Hz, 3.11011 d, J = 17 Hz, 2.01031 s ppm.

-.-Example 79

Sodium 7-L[2-(2- am1noth1azol b-yl)-2-(5- methyL1soxazoL -3~

ylidene)acetamidol~3-acetoxymethyl-3-cephem~4- carboxylate
(Z-isomer)

8 e B s i e - s e 4 e e

[,




5.15[1] d, J =5 Hz, 5.02[1] d, J =12 Hz, 4.68[1] d, J,

-69- 12 Hz, 3.66[1] d, J = 17 Hz, 3.49[1] d, J = 17 Hz, 2.05[3] s ppm
~ Exanpl e 81 Ethyl 2-ethylidene-3-0xo0-4-chlorobutyrate [err] 0 1 g of
¢ piperidine was added dropwise to a stitrgg m xture of 82 g of :
4- chl or oacet oaceti c acj and 24 g of acetal dehyde at -20C. \Wen the :
m xture had been stirréd®Yfor 7 hours at -10 to -20 C, 100 ni of et hyl !
acetate were 10 addedf=Y{he solution was theg extracted three tines wth
ice-cold 1 normal hydr@c wayer._ _The organi c phase was
deived over magnesi um sul Phat concentriated. Y emai ni ng was
subj ected to bul b- tube distillat} ungge a“hlgh vacuum 15
Yield 37 g. Boiling point: [err] product olgsoed was a Z/E mxture. IR
e[rr] 1700, 1620, 1445, 1375, 1 Ferr] NVR [err] 6 = 7.30/7.20[1] q, J =
8 Hz, 4.45/ 20 4. 43[2] s, 4.36/4.830[2] g, J =7 Hz, 2.10/1.96[3] d, J =8
Hz, 1.35/1.30[3] t, J =7 He ppm R#gnpl e 82 Et hyl
1- (2-am not hi azol - 4- y )-1- enecar boxyl at e lution_o
sodi um acetate in 150|ﬁ (#)éﬁ% pﬂ%ﬁ%f§ tﬁ°?h ﬁaV%L§ Z fﬁiBEPég gre added
consecuti vel yana egan Wt i ton fad®0e 295 theepdodiubt gf pbntEraspbdéudl in 400
m of tetrah uran. The nixture Is stirred at roomtenperature for 20

hours, the T Hs t hen strlig) -1
o 5 IR (Nujol): 5, 1600, 1520, 1230 cm .
R NMR (CD30D): & = 7.21C11 s, 6.70L13 s, 6.30[13 s,

5.91€11 d, 4 = 5 Hz, 5.16C11 d, J = 5 Hz, 5.00C11 d,

J = 12 Hz, 4.81011 d, J = 12 Hz, 3.61C11 d, J = 18 Hz, :

3.34011d, J = 18 Hz, 2.41031 s, 2.03[31 s ppn. i
(_° 10 Example 80 _ | ' ' | ;

7-[2-(2-Aminothiazol-4~-yl)-2-(4-hydroxybenzyl idene)aceta-

midoJ-3-acetoxymethyl-3-cephem-4-carboxylic acid '

| s
OH'@ CH %—\ ' OCOCH,

s CoOH

3 g of the product from Exadple 68 are reacted
15 anatogously to Example 29. 4.5 g of an E/Z mixture are
obtained. 1 g of this mixture is suspended in 25 mL of
methylene chloride, 500 ul of triethylamine are added,
- and the mixture ié stirred overnight at room temperéture.
The mixture is filtered under suctioh, the residue is sus-
-20—pended in 20 mlL of water, and the pH is adjusted to 3.0
using 2N hydrochloric acid. The product is filtered off

under suction and dried. Yield 0.6 g. - i

IR (Nujol): 1765, 1720, 1650, 1590, 1500, 1225,
1165 cm™ .

25 NMR (DMSO): & = 8.56/8.15C11 d, J = 8 Hz, 7.0-7.8[51 m, :
6.72011 t, J = 7 Hz, 6.40/6.29011 s, 5.84[11 m, 5.21/ ;

5.15C011 d, 4 5 Hz, 5.02C11 d, J§ = 12 Hz, 4.68C1]1 d, J =

e



ff, and ethyl acetate is added to the residue. 30 After the

ter has been renoved, the organic phase is extracted twice with water,
once with 1Mcistric acid-solution and once with water, dried and
evaporated The product is. purified b8 chronatography on silica gel (nDbiIe
phase met hyd ang, chl gy fe)d, X2l 10,3 3.46r11Fxanpl 2 $3
1-(2- Ani not hj azo| - 4- yl)-1- propenecarboxyllc aci d” [err] The product from
Exanpl e 82 1B R kvl in a mxture of 20 mM of nmethanol and 5 m of 2N
sodrumlnuhxnmﬂmb BKIde solutron The solution is refluxed for 6 hours and

f\aen wor k Lsonmer: NVR (DMBO): 6 =
L 04[ 2] seEgtrh(flde & ’?‘8@? °’fJ°— 7°ﬂz°'°i%‘9f’ %[1] s, 1.88[6] d, J =7
ppm Z-isomer: NMVR (DNBO) [err] @c54[1] g, J =7 Hz, 6.48[1] s, i
.81[{6] d, J =7 Hz ppm Exanple 84 2 g
-[1-(2- Am not hi azol -4-yl)-1- pcagenac rba do) 3- acet oxy-
-mret hyl>- 3- cephem 4- carboxylLic acid S [er soner 1 g of the Z-isoner
fron}Exaane 83--is reacted 25 analogously to Exanple 19, and 0.6 g of
product is obtarnep M; ’ g? EZL
broad,, 6.33[1] q,B 8= nrrzvefa émmw%s 1§+l T3¢ £8 gy tinreds
5 20[1] dmikturk Hzf & Odl[df 4&kchHlerdacdboacetic acid and 24 g of

P acetaldehyde at -20° When the mixture had been stirred
. “~

R for 7 hours at -10 to -20°C, 100 mL of ethyl acetate were ‘
10 added. The solution was then extracted three times with i

ice-cold 1 normal hydrochtortc acid and with water. The ‘ ﬁ
_ organic phase was dried over magnesium sulphate and | f
ék“/ concentrated. The oil remaining was subjected to bulb- '
tube distillation under a high vacuum.
15 Yield 37 g.
Boiling point: 110°C/0.05
The product obtained was a Z/E mixture.
IR (CHClL3); 1700, 1620, 1445, 1375, 1260 cm .
NMR (cDCl3z): & = 7.30/7.20011 q, J = 8 Hz, 4.45/
20 4.4302]1 s, 4.36/4.30C2] q, J =7 Hz, 2.10/1.96(3]1 d, J =
8 Hz, 1.35/1.30031 t, J = 7 Hz ppm.
Example 82 '

Ethyl 1-(2-aminothiazol-4-yl)-1-propenecarboxylate

H:N*$N]Lwr,cooc,a,

CH

CH,

_ A solution of 82 g of sodium acetate in 150 ml of- SRR E
25 water and then 76 g of thiourea are added consecutively ' | f
| to a solution of 190_9 of the product from Example 81 in. ¥
400 ml of tetrahydrofdran. The mixture is stirred at

room temperature for 20 hours, the THF is then stripped
off, and ethyl acetate is added to the residue.
30 ' After the water has been removed, the organic

e e b e bl Bt 41 o i b e e
3




30 4.71[1] d, J = 13 Hz, 5.66[1] d, J = 18 Hz, 3.52[1] d, -71 - J = 18"},

Hz, 2.06(3) s, 1.84[6] d, J =7 Hz ppm E-isomer 1 g of the F-isomer from
. Exanple 83 is reacted analogously to Exa Ie 19, and 0.6 g of product is 5
' obtained. NVMR (DMSO): 6 = 9.20[1]d, J Q7 7.90[2] s, very broad,

er 87[51L2q,5J0:ah7adwéz 1. ésdt[rla]c&d Ztsg{%el]udﬁ wate, |‘Ence] \r15h erg 53&558118 EE

3.50[1] d, J %[“]é’ %z"“‘fo”“ 2H51%41% ¥ J1““!90‘{"’6‘1”' ?]”é‘+ ‘r& %ﬁ"%%ted

];QU oW ng was prreepmnsstuqm itshe uraifiei amta)b)ascm‘rmnammimw r om Ethp# ea84: .
: 1- (2- Am not l& Qﬁg@
nmet hyl( 3- cephe(nm“ro}qg'ar Ebo"\fysh (]:m%)ﬁ' 39 | sorrer Nm;ﬁf){/sbg Te?r] = 9. 25[ 1]

d, J =7 Pz, Example 83 hroad, 6.23[1] t, J = 7 Hz, 6.19[1] s, 5.79[1] dd,

i J =7 H, J —16-(’22—1An'5|n]o71{h]4]azd>l~]4—'yl6)-|“t?-sprdor9§{elc3aﬂbox]yl.=1éLzaWd 4.67[1] d, J {
i =12 Hz, 3.62[1] d, J = 18 Hz, 50[1] d J =18 Hz, 20 2.18[2]dgq, J =7 ;
¢ Hz, J:7Hz 204[3] s, 101[3 t, 7Hzppm E-i somer NMR (DVSO) :

. [err] = 9. 08[1] d J =-8 S‘Hé?N54%:ﬂ brogdeub. 77[1] t, J = 7 Hz,

v 6.63[1] s, 5. 80[1] dd J = 15[1] d,,J = 5 Hz, ]
. 5.01[1] d, J = 13 Hz, 4.69[ ] d, J 66[1] d, J = 18 Hz, 3.49[1] 4
d, J =18 Hz, 2. 29[2] dq, J = ] = 7 k@g 2.05[3] s, 1.02[3] t, J =7

ppm The followi ng were prepared analognrsly 30
1- (2- agi not hi azol -4-yl)-1-undecenecar ba do] 3- acet oxy-
The product from Example 82 is dissolved in a

mixture of 20 mL of methanol and 5 mL of 2N sodium hydro—
10 xide solution. o
The solution is refluxed for 6 hours and then. 1

worked up as in Example 15. Yield 2.2 g.

E-~isomer: |

NMR (DMSO): & = 7.04[2] s broadened, 6.89[1]1 q, J = 7 Hz,
15 6.4801]1 s, 1.88[6]1 d, J = 7 Hz ppm.

Z-isomer:

NMR (DMSO): & = 6.54C11 q, J-= 7 Hz, 6.48[1] s, 1.81061.d,

J =7 Hz ppm.

AT T T TIDE R e S Y o e g e seeee ; T :
T e CHl  TTE U .

Example 84
& 20 7-C1-(2-Aminothiazol-4- yl) -1-propenecarbamidol-3-acetoxy-

e
PRENSETE . DF e

methyl-3-cephem-4-carboxylic acid

CONH -

-/
CH, ~CH
= o
N, §
Y
NH,

we—-l=1somer

1 g of the Z-isomer from-Example 83 -is reacted
25 analogously to Example 19, and 0.6 g of product is
obtained.
NMR (0MSO0): 6 = 9.39011 d, J = 7 Hz, 7.10[21 s broad,
6.3301) q, J = 7 Hz, 6.24011 s, 5.82[1] dd, J = 4 Hz,
J = 7 Hz, 5.2001]1 d, J = 4 Hz, 5.01C1] d, J = 13 Hz,
30 4.71C11 d, J = 13 Hz, 5.66[11 d, 4 = 18 Hz, 3.52C1] d, i

e it i b e e s Al 15 e et




et hyl - 3- cephem 4- carboxylic acid - :

2[1- (2- ami not hi azol - 4-yl ) - 3, 3-di et hyl - 1- but enecar bani do) -
- acet oxynet hyl -3- cephem 4- carboxylic acid

-1-(2-am not hi azol - 4-yl ) - 3- et hyl -<L-but-enecar banm do) - 3- 35

t th h
?Cflogmz;m )ngot %I ggzgl %moqﬁ-@a_-{ztgg?ﬁ oﬁe@ ijdl’- et hened? AR o] -

3- acetoxy&hlﬁ&ﬂEﬂEcephen}4 carboxylic acid 7-[1-(2-am not hi azol - 4-yl

-2-cyc Iopentyl @twﬁwhausram f%afpeépaﬁm?éwi # cepiepa4-carboxylic |
| 72 éz am not hi azal - %yclohept 1- car bam dol - 3- Z
cetoxyne?ﬂfﬂpgp éﬁﬁéﬁﬁ4§§§WﬁHﬁ? .6 g of product is :
- [ 1- 62- amibrt@atilnie@zol - 4- yl ) - 3- nethoxy 1 propenecarban1do)- - i:
- acet oxy h I ep en} ic a |
-[1-(2- aﬁwﬁo%(m"g?gl Ab ?ﬁ'ﬁﬁ@/{y 4 pgdo eca‘rqcpa[rﬁ:lj@' very broad, L
?-acetoxyﬁe@ﬁiﬂJ3QGeﬁh6nﬂ4HGar&ow%MWd & F.81011 dd, J = 9 Hz, J = P
[1-(2-a t hicazal I di Ayl d et I :
i- butenec?r Iroﬂgm 30??35:128& oxﬂnetsrm;{ Sarﬂ%!prm car boxy ICZ acl 0675” d, _
7-11- (2- arfi Tot'Ri HZel 346pI)1] 3dd'l n‘z‘ﬁhﬂlsa Znoret IR0 1 B- dmet-hy‘l_ 18 Hz,
1- hexgnecaroarBdok- 31a©etc<a>gyrmt hyl= 3 gephygyR A- carboxyl i ¢ acid
6-[1- (2-aninothia % g 3, 3-d i met hyl - -butenecarbaWIdOJ- penanctar boxylLi c :
agid 15 ~7-El- (2388 k8 e zra)ﬂ PrEPSrfdretyAne SR A Han )] -
g 1- nethpkeaubktérbnzekaipyb)whhonethyI 3-cephem 4- car - boxyllc aci d :
6-[1-(2-a thibazql. ) Rr,oRg[Heqa en I|c acid 20
7-11-(2- ag}ggtﬁ?aégﬂné e azJOr"o['e egaﬁba &ﬂe%?i%ﬁﬂﬁﬁﬁgé cdto
1- FItetramekhslyETthbnmrHyKaSbQSWHGMI¢coatboxyl|c aci d
7 [ 116 2- apipebhkazol - 4-yl) - 4-di net hyl am no- 3, 3-di et hyl -

it

\— . NMR (DMSO): & = 9.25[11 d, J = 7 Hz, 7.00f2] s, broad,
- 6.23011 t, J = 7 Hz, 6.19011 s, 5.79011 dd, 4 = 7 Hz, J =
6 Hz, 5.17C011 d, J = 6 Hz, 4.98[11 d, J = 12'Hz, 4.67C011 d,
J = 12 Hz, 3.62011 d, J = 18 Hz, 3.50011 d, J = 18 Hz,
20 2.18021dq, 4 = 7 Hz, J = 7 Hz, 2.04[31 s, 1.01C37 t, J =
7 Hz ppnm.
E-isomer _
NMR (DMSO): & = 9.08[011 d, J = 8 Hz, 8.0(2] s very broad,
S 6.77C11 t, 4 = 7 Hz, 6.63011 s, 5.80011 dd, J = 8 Hz, J =
25 S Hz, 5.15(11 d, J = S Hz, 5.01C13] d, J = 13 Hz, 4.6901] d,
| J = 13 Hz, 3.66011 d, J = 18 Hz, 3.49C11 d, J = 18 Hz,
2.29{2) dq, J = 7 Hz, J = 7 Hz, 2.05031 s, 1.02C31 t,
J =7 Hz ppn. '
The following were prepared analogously:
30 7-L1-(2-aminothiazol-4~yl)-1-undecenecarbamidol-3-acetoxy-
methyl-3-cephem-4-caﬁboxytic acid |
- T T=01-(2-aminothiazol=~4~yl)-3,3-dimethyl-1-butenecarbamidol]-
3-acetoxymethylL-3-cephem-4-carboxylic acid T
7-C1- (2-am1noth1azoL-4—yL)-3-methyl—1-butenecarbamido]-3-
! 35 'acetOXymethyl-3-cepheqf4-carboxylic acid

7-[1-(2-aminothiazol-4-yl)-2-cyclohexyl-1-ethenecarbamidol~
3-acetoxymethyl-3-cephem-4~carboxylic acid
7-[1-(2-aminothiazol-4-yl)-2~-cyclopentyl-1i-ethenecarba-
midol-3-acetoxymethyl-3-cephem-4-carboxylic acid



iret hyl - 3- cephem 4- car boxylic acid 25

i'butenecarbanido] 3-(1-nethyl -1- F#tetraioI-S-yI)thio- ' ‘l
6-[ 1- (2- am not hj azol - 4-yl.) - 4- di net hyl anmi no- 3, 3-di net hyl - w

1- but enecar bam do] penantar boxyl i ¢ aci -

6-[1-(2- an?nouhKazeh1Aoyhhﬂaomsmhqxyﬁt-pyememeea&maNFdakbamﬁmanpa&boxylIC
acid 7-[1- % n1not?h é % Y5 % propegecarban1do] 30

3- (1-met hyPE @Y RE 32 ﬁ fFH.énéPﬁ@P ¥L3&pR&N4- car- boxylic acid
7-11-(2- an?nbﬂh(AZema4oyhyaZOpeﬁtehécérbanmdgy-E-acem@mycarbam1doJ-
rethyl - 3-cep LkC.agi

T-11-( an?ng? §§gﬁ529§¥ 3 cggggﬁecafggﬁféyll§ acetox - 35

ﬁeth 3 c@pﬁéﬁ#ﬁ égﬁbg*?pﬁéoécﬁdyl) ethoxy propenecarbam1do]-
f—[l (2 ansnehEtaz9he4hyk%slzQanhﬂn@ca&baﬁuQQhrBa%q%toxy

et hyl - 3 n? E§ g carb % g

7-[1-(2-a At 28P1ﬂ°§ yage cﬁeﬁéeaﬁﬁgﬁPGGTYéa&d@PG;y3 dimethyl-
met hyl - 3- ceépbapedecarbaniidod-3ciadetoxymédhyl-3-cephem-4-carboxylic
7-[1-(2- anLno hi azol - 4-yl ) - 1- nonenecar bam do] - 3- acet oxy- -

et hyl - 3- c@phem 4- car boxyl i ¢ acid

7-[1-1@- anTnbihkdzaminoyph)iatodiedenédadbdimgdhylamdatomethyl~3-methyl -

et hyl - 3- anpe\ﬁ%ﬂeeaFQQ?ﬁXH'oQ-@C'agetox?ﬁte‘i'ﬂ?l.c-l?:a-'c%hjem-k ~cargymAunds of the

fiormul a ( erein A denotes hydrogen, ionally cyclic, alkyl, alkenyl
Gn,alklnyla&ﬂﬁh up to 18 C atons, any of mhlch may be subst i t ut ed by 0, S

or nEthOXYEn[m0(ZOEmdﬁBQhQSz&LFadVQaLBQB-Hhﬁe&Q&WHH&butenecarbam1do]-
penamcarboxylic acid

15  7-[1-(2-aminothiazol-4-ylL)-3,3~dimethyl-1-butenecarbamidol~
3-(1-methyl-1-H-tetrazol~-5-yl)thiomethyl-3-cephem-4-~car-~
boxylic acid '

6-L1-(2-aminothiazol~4-yl)~-1-propenecarbamidol- penamcar—
boxyl1c acid

20 7-L1-(2~-aminothiazol=4-yl)~ ~-propenecarbamidol-3- (1'methyL-
1-H- tetrazoL ~5-yL)thiomethyl~- 3- cephem—4-carboxylic acid
7-C1=-(2- am1noth1azol f-yl)-4~ d1methylam1no -3,3- d1methyL—
1-butenecarbamidol-3-(1-methyl-1-H-tetrazol-5-yl)thio-
methyL-S-cephem-4—carb6xyLic acid

25 6-L1-(2-aminothiazol-4-yl)-4-dimethylamino-3,3-dimethyl-~
1-butenecarbamidolpenamcarboxylic acid
6-L1-(2-aminothiazol-4-yl)-3- methoxy 1- propenecarbamxdo]-
penamcarboxylic acid
7-C1-(2-aminothiazol-4-yl)-3-methoxy-1-propenecarbamidol]-

30 3-(1-methyl-1-H-tetrasz-S—yL)thiomethyL-B-cephem-4-car—
boxylic acid |
7-L1-(2-aminothiazol=-4-yl)-1- pentenecarbam1do] -3-acetoxy-
methyl-3-cephem-4-carboxylic- acid )

% 7-C(1-(2-aminothiazol-4-yl)~1-hexenecarbamidol-3-acetoxy-

35 methyl-3-cephem-4~carboxylic acid
7-C1-(2~- am1noth1azol ~4-yl)~1-heptenecarbamidol-3- acetoxy

methyl-3- cephem-4-carboxylic acid '

7-[1-(2-am1noth1azol-4-yL)-1-octenecarbamido]—S-acetoxy¥
methyl-3-cephem-4-carboxylic acid




TSR

[err] wherein [err] and [err] independently of one another denote hydroger
hal ogen, alkyl with up to 6 carbon atons, aryl, an [err] group, a [err]
group, nitro, cyano, trifluoronethyl, hydroxyl, al koxy or alkylthio with up
to 6 C atons, hydroxycarbonyl, al koxycarbbnyl with up to 6 C atons in the
al kyl part, &mMoc@tEomiyicoodyia zal =4 phlony1 - oo n snue pdoh amhas 2+ I-acgtokp-t urn
denotes a sumggg}g_ o]} lgyu%g%;g&q Fgfgpﬁyclic aromatic ring or

6- ‘ne réﬁ‘ eter C

5- menbered or e ocycli‘c ring, and wherein R5 denotes
optional Iy sdlodtit(Awar it toigdomd tyl byttdecenksarbamkéndt3orcatinyl with,
up~to 6 C at yFuh A VIR 4-carbidxyl {€rdd i@4nd R7 independently of one
anot her denote hydrogen, optionally substituted and optionally cyclic

al kyl, al kenyl or alkinyl with up to 6 C atons or al kanoyl with up to 6 C -

atons, or together denote al kyl or al kanoyl with up to 6 C atons, or

denot es napht hyl, 5-nethylisoxazol-3-yl, furyl, thienyl or pyridinyl, and
wherein Y in the formof the free acid represents ‘a radical of the formul a
or [err] : '

JRPPRSINRIIN P PRERT SV



. dénbtes hydrogen or nethyl. - 76 - 3. Conpounds according to C ains
¢.1 and 2, character- i
£.sul phur, T denotes a radical CH [err] 9pd
¢ formula [err] wherein '

wher ei-n X denot es sul

cephal osporin chem st
. Compounds according t
‘[err]-al kyl hal ogen,

al kyl car bonyl oxynet hy

phur or oxygen and T is a conventional radical in
ry, and wherein Z denotes H or nethoxy. 2.

o Caiml, characterized in that T denotes hydrogen,"
[err] .aLkoxy, hydroxymgthyl, fornyloxymethyl, [err]

|, am nocar bonyl xynethyk,,p ridi ni umret hyl ,
© 4-car banoyl pyri di ni umret hyl or heterogﬁéﬁﬁﬁLﬁL&dﬂéhyl, wherei n heterocyclyl
‘represents a rdadical

met hyl , 2-di nmet hyl am

wherein
1 \ ’
N
i"\_/
wherein
o/
wherein

and wherein

and wherein ' -

of omheuhdisnwlfa ther rflo rwludraei(rz ) err] denot es hydrogen,
no- ethyl, carboxynethyl or sul phonethyl and RO

zed'in that Z denotes_hydropgeg or nethoxy, X denotes
Eﬁ'ﬁg Se 'adicalyohlbhe

A-CH=C
N/
Y®
NH

z.

JE——

A denotes hydrogen, optionally cycLic; atkyl,
alkenyl or alkinyl with up to 18 C atoms, any of

which may be substituted by 0, S or methoxyimino, _
or denotes a radical of the formula | 5

R1, Rz, R” and R
another denote hydrogen, halogen, alkyl with up

to 6 carbon atoms, aryl, an -OCORS group, a

3 4

independently of one

-N” , group, nitro, cyano, trifluoromethyl,

4

hydroxyl, alkoxy or alkylthio with up to 6 ¢ atoms,
hydroxycarbonyl, alkoxycarbonyl with up to 6 C
atoms in the alkyl part, aminocarbonyloxy, sul-
phonyl or sulpho, AS

aryl. in turn denotes a substituted or unsubstituted
carbocyclic aromatic ring or S-membered or 6-
membered heterocyclic ring, ' 3

R5 denotes optionally substituted and optionally
cyclic alkyl, alkenyL or alkinyl with up to 6 C

atoms,

) R




i .

[lerr] to R have the neaning given in Claim1l. 4. Phar maceutical |l y
dcceptabl e salts of the conpounds according to Clains 1 to 3. 5.

Conpounds according to one of ainms 1.fo 4 in the Z-configuration. 6.
Process for the pre%aratiog of the conﬂ%ﬁﬁds of the-formula (1), [err]
wherein A denotes WRydrogeR’™ dmdepraiden tdyclofc ond larotiedketgrote al ki nyl
with up to 18 C at , of s ol - i : 5%!ﬁ§t't t y, 0, S or
nmet hoxyi m no, or dgﬁ{ég’%ﬁ"ré’ itéglnaéftyﬁe&%om%% A ergeﬁtﬁo[%cejartr Y and R
i'ndependent |y of offdc&riét Rk Ydendtld emydr oderd ! Kidlydgeni thalueyItani& H up to 6 .

dacbon atons, aryl atdms| @' Ja %2Rl & it¥ dp to I Wtdhd, Br D Wsher
tiri fl uor onet hyl , O Wth up to 6 at ons,

hydr oxyl , al koxy or al kyl thi p C
ydr oxycar bonyl , al%l%')?;i(?araﬁgﬁgl Wi 2 ke vd @ idhhgq P the NS4 part,
m nocar bonyl oxy, oul deplarysl naphzhlyrho,5 rarheiln sard zd U3y, danotles a
ubstituted or uns It ut r lLic aromatic ring or 5-nenbered or 6-
menber ed heterocyc#ﬁ?gppggﬁqaﬁgr&%&%gﬁﬁ [err] denotes optionally '
spbstitutedndnuth?HOnalIy cyclic alkyl, alkenyl or alkinyl with up to 6 C

%tons, Y in the form of the free acid represents a radical.
% | of the formula
!
- COOH COOH
1~/ wherein
' X génbtes sulphur or oxygen and
T is a conventional radical in cephalosporin
chemistry,
- and wherein
Z denotes H or methoxy. _
2. Compounds according to Claim 1, characterized in’
that ' R _
o T denotes hydrogen, Cq-C4i—-alkyl, halogen, Cq-C4-
~ alkoxy, hydroxymethyl, formyloxymethyl,_c1-64-
alkylcarbonyloxymethyl, aminocarbonyloxymethyl,
pyridiniummethyl, 4-carbambylpyridiniummethyL or
heterocyclylthiomethyl, '
wherein _
| heterocyclyl rgpresents-a radical of the formula
LN N e I8
i N“T 0 TN s S ’ H
i; é8 é'
uherein

R8 denotes hydrogen, methyl, 2-dimethylamino-
ethyl, carboxymethyl or sulphomethyl and

-

L AN

Rg_denotes hydrogen or hethyl.




and wherein [err] and [err] independently of one another denote hydrogen, :
optionally substituted and optionally cyclic al kyl, alkenyl or alkinyl with = "
up to 6 C atons.or al kanoyl with up to 6 C_atons, or together denote al kyl
. or alkanoyl with up to 6 C atonms, or denot@$ mapht hyl , |
5- met hyl i soxazal,- 3-yl, cthbyhndkhhembhdqhgpx@lQumﬁms anqnwhqrekmé%gdxgﬁua
formof the free Cld r presents a radical of the formula -78- [err]
wher ei n X denot'&§ sdeﬁﬁF or oxygen and T is a conventional radical in
- cephal osporin chem str¥, dandtwhehehmoaedemmtmstmoaw,nethoxy, characteri zed.
. .1 BN~ hat conpounds of tgedggg @Ismqrqgla [err] wherein A has the
. abovenenti oned neani ng, i owhich thé ami no group can be in the
.. protected or unprotectéddﬁopﬁﬁsaﬁerﬁéaéﬁéd after the carboxyl group has
- been activated by being converted into a m xed anhyd- ride, or after being

“converted into the acid hal i de, or after beg onverted into an at ed
ester wth com pounds ofCHLeCOEHgral -y, cbﬁuappromugﬂjg gh
. monosi |yl or disilyl forn10£ in tﬁe f or méof rs whi €h "can e?sp
- wherein
3 3 |
L - -CHZ-S-( ) or ~CH,0CONH,
CH : .
cnz-cu -n< 3
CH
and
" A denotes a radical of the formula
R4 : Rl ,
’ -E ' ] —E ‘l » ]
g3 ' ' 3;
ﬁ? wherein :
i R to R have the meaning given in Claim 1.
%_ U 4. Pharmaceutically acceptable salts of the compounds
S according to Claims 1 to 3.
- 5. Compounds according to one of Claims 1 to & in
'ﬁ the 2-configuration. '
f’ 6. Process for the preparation of the compounds of
E the formula (1),
Z | | _Co-NH '3 .
‘% R . : 1
i R A-CH=C
%
4
: : S | -
X . S .
| h
; . ’ NHZ
wherein _ . ' 3
i

A denotes hydrogen, optionally cyclic, alkyl,
alkenyl or alkinyl with up to 18 C atoms, any of

QLI




Y ’nd Z have the abovenentioned neaning, and, if-appropriate, the
pri tective groups are then re- noved. 7. « Process according to Claim6,
characterlzed i n- that conmpounds of the formula (1I) are reacted, after the
- 79 - carboxyl group has been activate Wt h phosphorus penta- chloride or
phosphorus oxXychloride or in the formof esters with an al cohol of the
formula (1V) (1V) OMhicth m2YcS%psuRa taftutied byr Qul . oFl Ime)t hgixtyHditn 9r i or
intro-. duction of ar @EnBA-eRr At PELITQ 10LIURNeB formula Process for the
preparation of conpounds of the formula (1), characterized in that
c&hﬁounds of the fornula (1) according tg Csaim6, in which T denotes
2-OCO- [err]-al kyl -are reacted mﬁah ‘ébphiles., in particular [err]
Process for the preparati o € pounds of the formula (1),

' ba (I') according to Claim6, in
|ch T denotes [err] are reacted mnﬁﬁ [errR%r [err] and the [err] or
[err] group is then split off. 10 Compounds of the general formla.
COB A-CH Y NH2 in which A has the nmeaning given in Claim1l and 8 represents
CH halogen” &78r8upi ng actlvatlng carboxyl groups or a [err]-al koxy group.

% R1, R R™ and R™ independently of one

i another denote hydrogen, halogen, alkyl with up

T < to 6 carbon atoms, aryl, an ~0COR’ group, a

! | _N/’RG: group, nitro, cyano, trifluoromethyl,
\‘RZ’

hydroxyt, alkoxy or alkytthio with up to 6 ¢ étoms,
hydroxycarbonyl, alkoxycarbonyl with up to 6 C
atoms in the alkyl part, aminocarbonyloxy, sul-
phonyl or sulpho,

wherein _
aryL in turn denotes a substituted or unsubstituted
carbocyclic aromatic ring or S-membered or 6-
membered heterocyclic ring,

and where1n |

N/ 5 denotes optionally substituted and opt1onaLLy
cyclic alkyl, atkenyl or alkinyl with up to- 6 C

- atonms, |

and wherein
R® and R
hydrogen, optionally substituted and optionally

7 independently of one another denote

cyclic alkyl, alkenyl or alkinyl with up to 6 C
atoms or alkanoyl with up to 6 C atoms, or togefher
denote alkyl or alkanoyl with up to 6 C atoms,
or denotes naphthyL, S=- methyl1soxazol -3-ytL, furyl,
i thienyl or pyridinyl,
and wherein )

Y in the form of the free acid represents a radical
: ' of the formula

-

AR O A

by remas + are 2



11. . Process for the preparation of conpounds of the formula (V1)
-80- [err] where in [err] denotes [err]-alkyl or H and A has the neaning

: given in CLaim®6, characterized in that a conpound of the formula (V) [err].
“in which A has-the abovenenti oned neani rg 7d-[err] denotes [err]-Iower

al kyl, in particular ethyl, is prepared, in a first step, by condensation
. of a conpound of the formula {VI) [err] (VI) in which [err] has
- the abovenenti oned meani ng, a carbonyl conmpoupg,of the fornula (VII)
- [err] - J](M1) in wWHch A has e abovenenti oned
- rieani ng, and the conpound o ormula (V) ist acted with ..

- thiourea and a conpound of the formula (VI1) is optlional ly hydrolysed to

- give the free carboxyLic aci C0Q. Process for €OOH preparation of the
“» conpounds accopding to fornula (VII1) according to Caim1ll, wherein [err]
% denotes ethyl, characterized in that the condensation product |X of ethyl
.. acetoacetate and a cabdeyio tesnsaimdusf otrhe fygeruland VI | )

T is a conventional radical in cephalosporin
chemistry,

and wherein
Z denotes H or methoxy,

\ b characterized in that compounds of the general formula
(11) '
COOH
A-CHs
‘1'\/,, _ ' YS (1D
NHZ
wherein

A has the abovementioned meaning,

and in which the amino group can be in the protected or
unprotected form, are reacted, after the carboxyl group
has been activated by being converted into a mixed anhyd-
ride, or after being converted into the acid halide, or
after being converted into an activated ester with com-
pounds of the general formula III, if appropriate in the
monosilyl or disilyt form or in the form of esters which

can be split

H

“;/} (IID)

Ho

~wherein
Y and Z have the abovementioned meaning,

and, if appropriate, the protective groups are then re-
moved. ' '

7. - Process éccording to Claim 6, characterized in
that compounds of the formula (II) are reacted, after the

R 0 T O

3
]
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- 79 -

carboxyl group has been activated with phosphorus penta-
chloride or phosphorus oxychloride or in the form of
esters with an alcohol of the formula (IV)

N'\ : '
)N | (IV)

oH

with a compound of the formula.(III)-uithout prior intro-.
duction of an amino-protective group.

8. Frocess for the preparation of compounds of the
formula (1), characterized in that compounds of the formula
(I) according to Claim 6, in which T denotes -CH>-0CO-
Cq-C4-alkyl are reacted with nucleophiles, in particular

N-N . | :
,.LSJ\N)\ or 'N@-couaz
6113_ | '

9.' Process for the‘preparation of compounds of the -

formula (1), characterized in that compounds of the formula

(1) according to Claim 6, i which T denotes -CHy0H are
reacted with 0=C=NS02CL or 0=C=N-C0CCL3 and the -S02CL or
~COCCl3 group is then split off. .

10.. Compounds of ,the general formula

- 08
A-CH

Y
-NHZ'
A has the meaning given in Claim 1 _and

8 represents OH, haLogen, a grouping act1vat1ng
carboxyl groups or a C4-C4~alkoxy group.

11. Process for the preparat1on of compounds of the
formuLa (VIIL)

N

- ) D P

e eeta B



wherein

10?
COOR
A-C=C” (VIIID)

Y
NH2

R10' denotes Cq1-C4-alkyl or H and

A has the meaning given in Claim 6,
characterized in that a compound of the formula (V)
A-CHaC- cooa1°
C=0
1

v)

in which _
A has the abovementioned meaning and
R10 denotes Cq-C4-Lower alkyl, in particular ethyl,
is prepared, in a first step, by condensation of a compound
of the formula (VI)
10

CL-CH=-CO-CH2-COOR (VD)

in which _
R10 has the abovementioned meaning,_

with a éarbonyl compound of thé formula (VII)

H\ (VID) ' :
//,c:o . . .

A

in which _
A has the abovementioned meaning,

".and the compound of the formula (V) is then reacted with
.._thiourea and a compound of the formula (VIII) is optionally

hydrolysed to g1ve the free carboxyl1c acid. _
12. Process for the preparat1on of the compounds
according to formuta (VIII) accordlng to CLa1m 11,

.

wherein SEo ;
10 S

R denotes ethyl,
characterized in that the condensation product IX of ethyl
acetoacetate and a carbonyl compound of the formula (VII)

AR




