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- the moiety, -

the invention for which we pray that-a patent may be granted to us and

' the ‘method by which it is to be performed to -bé'patﬁcularlyldesf;r_ibqﬂ in and by the-

the same.

o Tlmmvenuon relates to novel penicillins and oepl'mlospo:insz_-ax;_lcl_l toaprocessfor i

spectrum- against Gram-positive and- Gram -negative bacteria, and

 from the above-mentioned pathogenic microorganisms, -

i cephalosporamc acids having an-amino group-at the'e-position’,of the ‘acyl: group. show - ..-
strong antibacterial a‘t_:tivity__nOt ‘only. against Gram-positive bacteria but -also against -

Gram-negative bacteria. However, there. are ‘the .disadvantages that the known .com- ..
pounds described above show substantially no effective antibacterial activi gainst riot
. only Pseudomonas aeruginosa, Kiebsiella preumoniae and Proteiis species, which: have _

been known as causes for clinically serious infectious diseases bt also resistant bacteria

which are frequently isolated at present from many clinical hospitals. And they tend to ..

‘be hydrolyzed with 8-lactamase produced from many ‘drug-resistant. bacteria, . .- .. .

With an aim to obtain penicillins and cephalosporins“having o 'dis_'gdyanmg'gs_""-f ‘

mentioned above, the’ present inventors conducted extensive studies to find that povel

s pounds of formula- (T) which appears hereinster, which are prepared by bonding

."x)n\-. . . .
Al TN el

. (R.Z. ':RS);'I

- wherein A, X, Y, R%, R, n and m are as mentioned heremafter,tothe ammogroupm -

- the acyl group of penicillins and cephalosporins, can’ suffici itly satisfy the: aboye- . . -
~mentioned aim and have extremely valuable therapeutic effects.’ ' S

It is an object of this invention to provide novel penicillins ‘and cephalosporins .

containing 2 mono- or di-oxo- or _tl:ioxo-pipcrazino_(tlxio)éarbonylamipo' group in
It is another object of this invention to provide novel penicillins and cephalosporins
having a broad .antibacterial spectrum. . - T ey - :

sporins having high resistance to -lactamase prodiiced from bacteria.
It is a still further ‘object of ‘the invention to. provide novel l1"3;:‘11ici1|i1‘1s and cephalo-
sporins having effective antibacterial activity against clinical iso ates of bacteria.

It is a further object of the invention o provide novel penicillin and cephalo-

It is a still further object of the invention to provide a process for producing the
novel-penicillinsaﬁdo_epha__losporins.- T s e L P
-~ It is a still further object of the invention to. provide a pharmak:cutiéal{;ompos_ition )

containing the novel penicillins or cephalosporins as active ingredient, .

Other objects and advantages of this invention will become apparerit from Fﬁg_ifpla -

lowing description. - .

The compounds of the present invention are ..penicillﬁ:m_ and ﬁ'cgphaiéépotihs repre- .

sehfed by the general formula (1),

o

ol andpl) J01 364365

eompoundsof the present invention have. various charactenstms inc dmga )

antib ial activity particularly. against Pseudomonas deruginosa, Kiebsiella
1ge. and Proteus species. Furthermore, the compotinds: of the: present invention
35es8 ‘high _resistance. to S-lactamase produced from bacteria, . and. effective . anti-~
bactenalacuvxtyeven -agains't'clin_ical:isola;:_s-pf bacteria ‘which are signific t at present - .
from .the-cl}mca-lg.-standpojnt.-v-Acc'ordingly, -the coimpounds of the present invention are..
quite effective as therapeutic drugs. for human and animal infectious discases derived =

It has heretofore been known that 6-acylamino penicillanic acids'and 7-dcylamino: < .
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}lnventors | SAMJ SAI KAWA, _SHUNTARO TAKANQ, __CHOSAKU YGOSHI DA

OKUTA

TAKASHI MA, KAl SHU MOMONO, SEI ETSU KURCDA, - M WAKO KOVATSU, TAKASH YASUDA.
and YUTAKA KODAMA (54) NOVEL PENI Cl LLINS AND CEPHALOSPORI NS AND PROCESg T
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Ni honbashi, Chuo-ku,  Tokyo, -Japan, do hereby decl.are the invention for .

whi ch we pray_that a patent may be granted.to us and the method by which
is to be.per :
fol | owi ng\st
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-' ticularly 442089600 | n-and by the -5

at ment s: Wherein R represents.an amino acid residue; K* represents a hydrogen atom, an
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ester-forming group capable of being removed by catalytic reduction, chemical reduction

_ or-h'ydrdlysi_s_ under -mild ‘conditions, an ester-forining group capable of being easily
-removed by ‘mamalium eazymic action, a silicon-, phosphorus- or tin-containing group -

which is capable of being easily removed by tréatment with H,0 or an alcohol, or a
conventional _salt-for.mn}g_ cation, n reptresents 1 or 2; nX’s, which may be the same or
different, represent individually an oxygen or sulfur atom, and are linked in any com-

‘bination at the 2-, 3- and 5- positions of the piperazine ring; m represents 4-n; each

pair om R? and'R? is linked to the same carbon atom, and m pairs of R* and R®, which

_ may be the same or di'ffe_rent,' gepf,e’sem_: individually a hydrogen atom, a halogen atom, a
. carboxyl: group or an unsubstituted or substituted alkyl, cycloalkyl, aryl, acyl, aralkyl,

alkoxycarbonylalkyl, acyloxyalkyl, alkoxy, alkoxycarbonyl, cycloalkyloxycarbonyl, araik-
oxycarbonyl, aryloxycarbonyl, amino or carbamoy! group, any pair of R? and R’ytogether

‘- with a comon carbon atom may form a cycloalkyl ring; A represents a hydrogen atom,
- a hydroxy group, a nitro group, a Cyano group, or an unsubstituted or substituted alkyl,
. alkenyl, alkynyl, alkadienyl, cycloalkyl, cycloatkenyl, cycloalkadienyl, aryl, acyl, aralkyl,

acyloxyalkyl, alkoxy, cycloalkyloxy, arylozy, alkoxycarbonyl, cycloalkyloxycarbonyl
aryloxycarbonyl, atalkoxzycarbonyl, ;lkyISulfot;yI, cycloalkylsulf’onyl, ary"l(g,ulff)srrxyl, ca_tstr::

amoyl, thiccarbamoyl, acylcarbamoyl, acylthiocarbamoyl, alkylsuifonylcarbamoyl, aryl- = .
) sulffony_lcarbamozl, alkylsulfonyltpiocarbamoyl, arylsulfonylthiocarbamoyl, sk:{f;mégl,j
alkoxycarbonylthicalkyl,” alkoxythiocarbonylthioalkyl, amino or heterocyclic group; Y -
represents an oxygen or sulfur atom;and . @ . . e

N T Eocume

“where R* 'iepfesents'a hydrogen atom, a hydroxy-group, a cyano gfouP,‘aI_i azido group,
" & -Quaternary ammonium group, or an- unsubstituted or substituted -alkoxy, aryloxy, ,

aralkoxy, acyloxy, carbamoyloxy, guanidino, -amino, alkylthio, arylthio, aralkylthio,
acylthio, thiocarbamoyithio, alkoxythiocarbonylihio, . aryloxythiocarbonylthio, cyclo-
alkyloxythiocarbonylthio, amidinothio or heterocyclylthio group. I

-~ In the above-mentioned general formula (I) R represents an amino acid residue.

. Examples of such amino acid tesidue include residues of amino acids derived from .
“various aliphatic, araliphatic, aromatic, alicyclic and heterocyclic compounds, ‘which

amino acids may have the amino group at a position such as -, B- or y-position to the

10

15

25

carboxyl group.’ Preferable as said R is an <-amino acid residue represented by the -

formula .

N

wherein R® is an"iﬂcyi:"groﬁ;; sﬁch ‘as methyl, gthyi, propyl, buiyl, pentyl, hexyl, heptyl,
- or octyl; a cycloalkyl group:such as cyclopentyl; cyclohexyl, or cycloheptyl; a cyclo-

alkenyl group such as cyclopentényl, or cyclohexenyl; a cycloalkadienyl group such as

cyclopentadienyl, or cyclohexadienyl; an aryl group such as phenyl or naphthyl; an-

aralkyl group such: as benzyl or phenetyl; an aryloxy group such as phenoxy or naph-
thoxy; an alkylthioalkyl ;group such as methylthiomethyl, ethylthiomethyl, methylihio-
ethyl or ethylthicethyl; or a heterocyclic group such as furyl, thienyl, axazolyl, thiazolyl,

- isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, pyridyl, pyrazyl, pytimidyl, pyridazyl, .
" quinolyl, isoquinolyl, quinazolyl, indolyl, indazolyl, 1,3,4-oxadiazoyl, 1,2,4-oxadidzolyl,

1,3,4-thiadiazolyl or 1,2,4-thiadiazolyl;-each group represented by said R* may -be
substituted by various groups, for example, halogen, hydroxy, nitro, alkyl, alkoxy, alkyl-

thio,. acyl, or alkylsulfonylamino; R® represents a hydrogen atom; and' R* and'R® -

together with a common carbon atom may form a cycloalkyl ring such as cyclohexyl or

" cyclobeptyl; a cycloalkeny! ting such as cyclopentenyl or cyclohexmyl; ora cy_cloalk_a-'

dieny! ring such as cyclopentadienyl or cyclohexadienyl.

In the general formula (I), R! is:a hydrogen atom, a blocking group 'or. a séit— '

forming cation. The blocking group may be any of those which have heretofore been
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This invention relates to novel penicillins and cephal osporins and to a
process for producing the sane. the present invention have various
characteristi spectrumagainst Grampositive and Gam negative bacteri a,
and 10 activity particularly against Pseudonbnas aeruginosa, KIepsrerta—

Prot eus: species. Furthernore, the conpounds of t he present invention
bgh resistance to [err]-lactamase produced from bacteria, and

possessg( higq
ef f..e{:-'g% ' ti- bacterial activity even against clinical isolates. of
bact erNA™W@/ch are significant at present. fromthe clinical standpoint.
Accordi nghby, the conpouhids of the prsgegt i nventisen are human and- ani mal
i nfectious di SRaSe the GO lof Blieltin Aho o T UNT 4 re=abeve atiQr ogdnic =
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hospi tal's. Anehophérys-dommiging @rodfs o  STUD3(d) sificop-eqneaining goqupsuced from
many drug- r esPEVATRBE yareqting wit ;rgo"oizsa;goha;,'-such-as_=_z_’“:-:_ Lo > of being -

L

S T P Posor (CHghysns,

 ypieay aaples of the blocking groupy mentioned fn sbove (13, (2) and (3 ke e |
Bicel and other examples are disclosed in' U.S, Paremts Sa00000, Sy 15
invention, The soltfor D0l 2,253,287 and 2,337,105 and may be used in g !

" been kiown in. fhe',;’:;g-‘”g-“‘-'-?i‘ includes conventional cations which'have heretofors .~ o

20 are those capable of fomﬁgmﬁméﬁﬁp%?ﬁ“. t'y_lpe: compounds, ad preferable . - o
+ he sodium sal or the poassium sal; alkaline carth metal sfes ron Ll TS Ch B 20

or the magnesium salt; ‘ammonium_ salt: and o tal

ium salt; ammonium salt; and salts with nitrogey.coniin _

?‘? Sls_fdsigcenhzjaz P r_olc__.ame,.’_ d!benzy],amme, ﬁfbénzyl-ﬂ-ph;néthg;tfhg,g-le& c‘i'_‘;algelgg_ Jorganic

35 . cations ca bf;hy en-e'gl“-m’:l-l-"-'::‘ In addition. to. the above bations-'--:t’llmpma-a'glene’.qr
) " as trimethylam; of formingthe salts with other nitrogen-containing organic bases us'gg
piper-idine, . Nomérby o aine, tibutylamine, pyridine, dimethylaniline, Nomethyl.

o the-':'éiiﬁdti&jiéﬁ-iaés::%aig:nphqmsﬂdl@ymme’f01"'@@Cl°hmlmﬁe. Furthermore, -
suchaspyndlgmm’ ;j.qﬁﬁbmmﬁ;‘:?‘?@"'mﬁfom@ at:the 3-position of cepheny < . .

. bettne smuceue s formed i the molsculer . rum and pyrimidinium. In this case, A
different, ref g gie g /o - PAlEs- of R*.and R°, which may be the same- S
lorine or bromines s a hydrogen atom; a halogen ia't'om,yfsu'c_;h_,i'aée' Ef,’f,‘fm‘e’r ¥

cplorine;o_xf b!‘omine;a 0 2 s Al o o
butyl, peatyl, hexyl, heptyl ot Soups 2 Aol group such as methyl, eyl propyl, | <

" _ eptylandoctyl, a "cycloalkyl group such as cvclonentel
3 hexy) o cycloheptyl; an aiyl group such as phemyl o naphthyl, oy ol o 35

.. - phenethoxycarbonyl; an aryloxyc ot o S D

: L ALOnYL; an aryloxycarbonyl group. . - _ _ .

45 ooyl an amio group such as amino, Nogikylamine e Nl o0RY] OF naphthosy. o

: N,N-d’lethglammoorolngNa?;;gammo)’NﬁN‘dmhlamno (egN,l{I-dlmne%lﬁm: 45".:' .
pionylamino, N-butyrylaming or N tem 3}1 -a%y)ljlmmo C}Sceh% N:?:zeitymo’”ml’m‘ O

piperidino, or morpholino ) s:and a carbamoyl.group such as-carbamayl; N oo ino,

N-methylamino-

"~ carbonyl, lamin : T

. alkyl ring such g3 a coopen EoRer With a common carbon atom miay form g aoly. SO |

‘mentioned above for sd R L onexy] or cycloheptyl group, Bach'of the groups < .

example, halogen atomes —xsii 200, R*-may be substituted by vazi&us'Q'suBsﬁtﬁeﬂ%r'q'l}ps B

- Inthe gglfgralt-(’?s"orl:lkyl’ alkoxy, alkylthio, acyl or nitro groups, .. . " o

55 nitro group, a cyane se: G2 A TeDresents a hydrogen atom; & hydiony groipra | 0 -

) butyl, penty’lh ! L_hs_roug,_,gn alkyl. gro up such as methyl, ‘ethyl, propyL & .p_.,:.l_ s
* o butkgl; an slhgagl o 0S¥ of dodecyl;.an alkeny! group such as vinyl, ey
dienyl or 13-pentadioniys ¥ Juch 85 propargyl; an-alkadienyl group such a5 13py.  ©

»2-pentadienyl; a cycloalkyl group such as cyclopentyl, cyclohexyl o cyglt::

ht’.ptyl, a cycloﬂlkeny] gbgp such ;.@_..cydqpentenyl' or cyclohexenyl; a cycloalkadienyl




Wth an aimto obtain penicillins and cephaving no di sadvant ages '

. nmentioned above, the present inventors conducted extensive studies to
find that novel conpounds of formula (1) Whl ch appears hereinafter, which
are prepared by bondi ng the noi ety, [ er: kégeirn. A, X, Y, [err] are as
nmentioned hereinafter, to the amno group in the acyl group of penicillins
and cephal osporins, can sufficiendy satisfy . the above- nmentioned ai'm and
have extrenely val-.uabl'e therapeutic effects: It is an object of thigisM~
invention to provide novel -penicillins and cephalosporlns 35
a nono- or di-oxo- or thioxo- p| pera2| no ,}dgl
35 nol. eQul/e Pt is anat.he : - - - -8
penicilligzs and cﬂmal‘tbs demlrpg CXEIOI;M@Y'&M mtyhsrpmm assrgi]euy! ;
I's a further obj ec‘t“P ’t"ﬁ S5 e 2 e 1
cephal 05«40 . s 1 '-,’, : 5
frombacteriag . ‘such as acetyloxyethyﬂ(ih hibyldxgmethy$ bil Behzo
invention to provid _e ;}55 QPP‘-'FYIQI‘MMC!F@

effective antibactgry i S Brare
is a still furtherlm p Jnﬁlky to sdh @V Ry, -
pr oduci ng th 0 NOV ellexyjinaytarbordyl, ot &y aryy! :ar%giqgmup 'such a$ >héh-é aw

claliegitybyodridngls
1 benz-
still furt her Obj e‘%ﬂ?gﬂ gﬁghen oxycﬁ}?)m%&?“ yﬁgo mmes“ oe:y]’

corrpqs_l tion 45 ethanesulfonyl,: ropanesulfonyl or butanesulfonyl; a cycloalkylsulfonyl group such as
. : : cyclopentanesulfgnyf or, cyclohexanesulfonyl an. arylsulfonyl group. such as’ benzene- -
15 - sufonyl or (1- or 2-)naphthalenésulfonyl; a carbamoyl group such as: carbamoyl, N- 15
alkylaminocarbonyl (e.g. ‘N-methylaminocarbonyl, N-cthylaminocarbonyl, N-propyl- -~
aminocarbonyl or N-butylaminocarbonyl), N-arylaminiocarbonyl (e.g. N-phenylamino- -
.- . carbonyl); N,N-dlalkylammocarbonyl .(e.g:- N,N-dimethylaminocarbony! -or N,N-
* diethylaminocarbonyl), cyclic amino carbonyl (e.g. pyrrolidinocarbonyi, p1pendmo~ P
20 carbonyl or morpholinocarbonyl); a thiocarbamoyl group such as thiocarbamoyl, N- 20
. alkylaminothiocarbonyl (e.g. N-methylaminothiocarbonyl, N-ethylammothmcarbonyl or .
N-propylaminothiocarbonyl), N—arylammothmcarbonyl (e.g. ' N-phenylaminothio-
carbonyl); : N,N-dxalkylammothlocarbpnyl ({e.g. N,N-dxmethylammotlnocarbonyl or
o N; -dxethylammoﬂuocarbonyl), or cyclic ammoth:ocarbonyl {e.g. : pyrrolidinothio-
¥ 25 carbonyl, piperidinothiocarbonyl or ‘torpholinothiocarbonyl); an: acylcarbamoyl .group 25.
' .~ such as N-acetylcarbamoyl, N-propionylcarbamoyl, N-butyrylcarbamoyl, N-benzoyl- )
carbamoyl, ‘N-furoylcaramoyl, or N-thenoylcarbamoyl; : an “acylthiocarbamoyl group

/‘{w _' : + .suchas N-acetylthiocarbamoyl, N-propionylthiocarbamoyl, N-butyrylthiocarbamoyl,
) -+ N-benzoylthiocarbamoyl,” N-naphthoylthiocarbamoyl,” N-furoylthiocarbamoyl or N-
o 30 - thenoylthiocarbamoyl); an alkylsulfonylcarbamoyl group such as methanesulfonylamino- - 30 .

- carbonyl, ethanesulfonylaminocarbonyl or butanesulfonylaminocarbonyl; an arylsulfonyl-
. ... - carbamoyl group such as benzenesulfonylaminocarbonyl or (1- or 2-)naphthalenesul- -
CoT - fonylaminocarbonyl; an. alkylsulfonylthiocarbamoyl group such as methanesulfonyl-
: aminothiocarbonyl, ethanesulfonylaminothiocarbonyl o butanesulfonylaminothiocarb-
35 onyl; an arylsulfonylthiocarbamoyl group such as benzenesulfonylaminothiocarbonyl or © 35
naphthalenesutfonylaminothiocarbonyl; a sulfamoyl group such.as sulfamoyl, N-methyl- '
. sulfamoyl, N-ethylsulfamoyl, N-propylsulfamoyl, N-butylsulfamoyl, N,N-dxmethylsulf- '
amoyl, N,N-diethylsulfamoyl, N,N-dipropyisulfamoyl, N,N-dibtuylsulfamoyl, N-
phenylsulfamoyl, N-benzylsulfamoyl, - N-cyclopentylsulfamoyl or N-cyclohexylsulf-
40 - amoyl; an alkoxycarbonylthioalkyl group such as methoxycarbonylthiomethyl, ethoxy- 40
carbonylthiomethyl, propoxycarbonylthiomethyl, butoxycarbonylthiomethyl or ‘meth-
oxycarbonylthioethyl; an alkoxythiocarbonylthioalkyl group such as methoxythiocarb-
onylthiomethyl, ethoxythiocarbonylthiomethyl, propoxythxocarbonylthlomethyl butoxy-
:th-ocarbonyltluomethyl or methoxythiocarbonylthioethyl; an amino group such as _
45 amino, N-alkylamino (e.g. N-methylammo, N-ethylamino, N-propylamino or N-butyl- 45
amino), N,N-dialkylamino {e.g. NN—dlmethylammo, N,N-diethylamino or N,N- :
dibutylamino), N-acylamino (e.g. N-acetylimino, N-propionylamino, N—butyrylammo.
or N-benzoylamino), or cyclic amino (e.g. pyrrolidino, piperidino or morpholino); or a

()]

FE heterocyclic group such as thiazolyl, pyridyl, pyridazyl, pyrazyl, thiadiazolyl, triazolyl,
4 . 50. tetrazolyl or quinolyl. Each of the groups mentioned above for A in formula (I) may -50
: : " be substituted by any of such substituents as, for example, halogen atoms, hydroxyl _
- . groups, alkyl groups, alkoxy groups, alkylthio groups, nitro groups, cyano groups, amino |
C o ' groups (e.g. dialkylamino or cyclic amino), carboxyl groups and acyl groups.
Y The quaternary ammonium groups for R* include pyridinium, quinolinium, iso- ‘
55 quinolinium and pyrimidinium. Further; the organic group which is linked through O, 55

‘N or S for R* includes alkoxy groups such as methoxy, ethoxy or propoxy; aryloxy
groups such as phenoxy or naphthoxy; aralkoxy groups such as benzyloxy or phen-
ethoxy; acyloxy groups such as acetyloxy, propionylexy, butyryloxy, benzoyloxy, naph-
thoyloxy, cyclopentanecarbonyloxy, cyclohexanecarbonyloxy, fureyloxy or themoyloxy; -
60  carbamoyloxy groups such as carbamoyloxy, N-methylaminocarbonyloxy, N,N- . ° 60 -
dimethylaminocarbonyloxy, = N-acetylaminocarbonyloxy, phenylammocarbonyloxy, :
benzylaminocarbonyloxy or cyclohexylammocarbonyloxy, guamdmo groups such as-
guanidino or N-methylguanidino; amino groups such as amino, N-alkylamino (e.g. N-
methylamino, N-ethylamino, N-propylamino, N-butylamino, N-cyclohexylamino or N-
65 phenylammo), NN-d1a!kylammo (e.g. N,N-dimethylamino, N,N-diethylamino or 65



containing the novel penicillins or cephal osporins as active ingredient
O her objects and advantages of this invention will becone apparent from
the fol- |Iow ng descriptian. The conpounds of the present invention are

penicillins and cephal osporins repre- 50 f-FreH-a-

sented by tte generar—+offHa-
50 [err] 3

(1),
1,50 > - 3 wherein R represents an am no
aci d £4shdue; [err] represents a hydrogen atom an ester-formng group
capabl & “bei ng renoved by. catal ytic reduction, chenmical reduction or-
hydrol ysT's under miild conditions,. an-ester- forn1ng group capabl e of being
;easily.QLennvpd hv nanallun1enzynusoamnlon a S|I|con- phosphoru§_ or

' R . : - - . ’ by 5}?

tin-containi ibauia eI
‘treatnent wi 'Q?@bsamha# _,ﬂj:”"“MM'" ﬂg&hﬁam gm§ e ) st i on,
n representsp f-'-b - 3-)naplitiyithiosarilylthip g &mﬁﬂhy represent -~
i-ndi vi dsial’l y (1 25 alfshtidyithic W : ylthip,; bygy, : Wt

at the 2-, 3¢emyld:i¢5
each pair O'f 9

'thduaIIy a:'

ocarbonylth:o

whi'ch 10 . PN FETENG.,
: P nRY At ALs " e Al b 101 alk'xythl b
~hydr ogem at Qﬂihylﬁlo beup\GGdh oxydhiocarbonyithio, ethoxythlmtbonylt!uo, ﬁr(:;poxy‘t,;la:- 10

carbonyltluo or; butoxytluocarbonylth;o, aryloxythiocarbon
oxythi ylthio; cycloalkyl oxyﬂuocarbonylthi‘ gro'up " o
- carbonylthio;. amidinothio groups such as amiding
.+ dimethylamidinothio; and: heterocyclic ‘thio groups such as o
15 isoxazolylthio, isothiazolylthio, imidazolylthio, lylthio,” pyri

th dylthm, pyrazmylthlo : 15
- grmdmylthm, pyridazinylthio, quinolylthio, :xsoqumolylthno, qumazolyltlno, mdolyl-
0, indazolylthio, oxadnazolylthno, ‘thiadiazolylthio, tnazolylthxo, mtrazolylthxo, tri-
S .. azinylthip, benz:m:dazolylthno, benzoxazolylth:o, . benzothiaZolylthio, - tmzolopyndyl—
o 2 - - thio, purinylthio, pyridine-1 -oxide-2-ylthio or pyridazin =1-oxide-6-ylthio. Bach' of' the
. groupslemenuoned above -for 'R* may be substituted by any of such' ‘substitaents’ as, for 20
‘example, - halogen atoms, alkyl groups, alkoxy groups, alkylthjo- groups, -ni groups, -
Cyano ‘groups, acylamino groups, acyl’ groups, carboxyl groups of carbamoy TOUPS..
The. above-mentioned: compounds of formula (1) of the present invention “have

.- . their optical dsomers, and ‘all of D-isome: L-lsomers and ' L
C25 aremvolvedmthe scope of the | present mv:ﬁtxon o racemxc compounds thereof 25 o i
o fo In the prwent mvennon, preferable compounds of the general formula (I) are as S
- E '_'-o.-_ e R - - v‘
A-N_ N-c- NH - cn c_:ONH_'- ' ey N\
.. (R2 RS) O . Rs o N . B
03_: s
;‘_\-'_.N-' "._N'-c-"'NH#CH-CONH L
o L N‘ ;s ZNH - CH CONH-—_ -S| R ;
| S O‘«R:Z :m,,: | | 1:"] A ey L R
L o -°'."'T“| R _ | N
. o _ . Coor'. o
S A
.'Af.':r_-' N- G- NH- cu CONH T-—~S\ - R :
. 'o()m:) 0 RS l NI Z0 T ey A
o . -0 TRt R
S A'.N’ !N C - NH-CH - CONH I{S\' Lo T
S y_\< 0 ) -:;5 N 2 S e
ORI Rt T A

COORY ,



carboxyl group or an unsubstituted or substituted al kyl, cycloal kyl, aryl,
acyl, aral kyl, al koxycarbonyl al kyl, acyl oxyal kyl, al koxy, alkokycarbony]
cycl oal kyl oxycarbonyl ., aral k- oxycarbonyl, aryloxycarbonyl am no or
carbanmoyl group, any pair of [err] togetherwith a conon carbon atomwn?izgg

forma cycloal kyl ring; A represents a hydrogen atom 15 a hydroxy
group, a nitro group, a cyano group, or an- unsubstituted or substituted
al kyl , 15 al kenyl, al kynyl,- al kadi enyl, cycl oal kyl ,- cycl oal kenyl, >
cycl oal kadi enyl ; aryl, acyl, aralkyl, acyloxyalkyl alkoxy, cycloalkg
aryl oxy, al koxycarbonyl , cycloalkyloxycarbonyl aryloxycarbonyl :
ar al koxucar bohyl , al kyl sul fonyl, cycloaﬂﬁ@ﬂb@lfonvl. arvlsulfonyl _carl-
anmoyl , thkgparbanqm&ungckbngggngml ~acyl-t hi ocarbanoyl, ' '
alkylsulfonylcarbannyl aryl 20 . sul fwnyl.car banoyl , :
aIkylsuﬁionylthlocarbannyl arylsulfonylth car banoyl , sul fanmoyl ;. 20
aIkoxycarbonylthloalk&%mﬁ%&% Xyt hi ocarbor®l t hi oal kyl, am no or heterocyclic

group; Y represenfs’ Qﬂemaﬁasarfmauttwofate%m%toﬁaﬁlmmé Secliing 0T eSEN1 S
a hydr ogen atom.  aithey e posaessq 1Y) (), or 83)asated Belwp, an azi do group, a
quat er nary annDnluntgroup, or an unsubstituted or substituted al koxy,

SO 0.y i TR SRR B e s

alkoxythlocarbonylt |o aryloxythlocarbonyltplo cyclo- - .

al kyl oxyt hi ocar bonyl t hi-o, anldinﬁtﬁl6°ﬁ?3:§tewocyclylth|o group In the.

above-mentioned general .formula (1) "Rre dsehfs an .am no aci d'ffesj due. 30

Exanples of such amino acid residue |nclude°W@5|dues of am no aci ds. derived

from 30 10 thh a reactive derivative i in the . _ . 10
: : _ | ~—=C—OH C -

- group (heremafter refered to as ¢ “ (tluo)carboxyl group ”) of a compound represented

‘Xy',__ _

by the general formula (III),
e , N -
(x),, ' .
,/{-‘ o - ' - . AN ON- .c .OH -
. 2 3
W o (R _. RY, ' | |
15 Process (2): : an . 15
* _ .V A process comprising reactmg a compound represented by the. general formula L
' a ), L _ _
2 | ~

R _HNH Y, oo €
o T e
with a cornponnd represented by the genéral formula {V), '

X,

o=0

20 e AN T NG -NH-R-C-OH . - v _'20'

-

[RZ  R3)
i " - or with a reactive derivative in the - .
S : | .. —C—OH .

8

g{’o;.tp (heremaftcr referred to as earboxyl group ) of the oompound of formula
( |

A1

(.
:3

25 - Process (3): - : L X ' 25

A process compnsmg reactmg a compound rcpresenred by ‘the general formula
VD, 3 | . le
m,, = o
A-N N- Ci-NH -R - CONH. _
Y : VD) -
’ 3 Y ) 2/ CHz
{R2 R )"_' 0 ¥ Rt



various aliphatic, araliphatic, aromatic, alicyclic and heterocyclic
conpounds, which am no acids may have the am no group at a position such as
a-, [err] or y-position to -the carboxyl group. Preferable as said Ris an
[err]-am no acid residue represented bythe formula [err] 35 35

35 wherein [err] I's an al kyl group such as nethyl, ethyl, propyl, butyl,

pentyv/§z§§ heptyl, or octyl; a cycloal kyl group -such as cycl opentyl,

cycl or cycloheptyl a -cycl o- al kenyl group such as cycl opentenyl,

enyl; a cycloalkadienyl group such as - 40 cycl opentadi enyl, or
cyclohexadrenyl an aralkyl group
such 2 ph-

t hoxy; en a'bhthmmwbs@fwupmsg&hala&mﬁﬁwmthl omet hyi , et hylthl_o §/I
nethylthro- ethyl or ethylthioethyl: . or a heterocyclic gﬂoup such as furxl

thienyl, oxazalyl . thiazolyl, isox M yi, isothiazolyl,Vhidazol yl, ..
pyrazol yl, pyY np’mﬂéﬁamwea f‘mu.mﬂ% (vp)yrz, RARY R?, R, ﬁ%,qunvl yl,
|soqurmonImMQU|nazo yl', indolyl, indazoly 1,3, 4- oxa |azoyl,

1, 2, 4-oxadi azol.yl, 1,3, 4-thiadi azol'\,, or 1 2 4- thradrazoiyl -each group
represented by sard [err] may be- SL$£ﬁ|tuted by..vari ous groups, for
exanpl e, hal ogen, hydroxy nitro, alkyl, alkoxy, aIkyI' t-hi-o,. acyl, or’
al kyl sul f onyiteasidefined beve rﬁmnt&y&o&eydmgesﬂwat—mmdm{:mr] and [err]

t oget her: Watppo%]\g%ﬁ’msamemeamngsasmenu morwanwéwﬂammmg s%h as

CyCl Oh?d(yl foresaid formula' (VI), B represents a substituent capable of being easily |
: . replaced by a nucleophilic reagent, and includes, for example, halogen atoms such as .
chlorine or bromine; lower alkanoyloxy groups such as formyloxy; acetoxy, propionyl- - S
oxy, butyrylexy or pivaloyloxy; arylcarbonyloxy groups such as benzoyloxy or naph- o
thoyloxy; arylcarbonylthio groups such ‘as benzoylthio or naphthoylthio; carbamoyloxy 15
‘{5 - - groups; heteroaromatic amine N-oxide thio. groups having a thio-group on ‘the carbon -
: atom adjacent to the N-oxide group in_ the molecule, such as pyridine-1-oxide-2-ylthio
- or pyridazine-1-oxide-6-ylthio. Each of the groups mentioned above for B may be sub-
. stituted by any of such substituents as, halogen atoms, nitro groups alkyl groups, alkoxy :
groups, alkylthio groups or acyl groups. : 20
20 In formula (VII), R® represents-a cyano group, an azido group ‘or an organic -
fgrmﬁ)‘ linked through O, N or S, and this organic group is the same as mentxoned abowe . xR
or : N
“In the formula (VII Y M represents a hydrogen atom, an alkali metal or an alkalme : ’ o
. earth metal. The. tertjary amine used in the process (3) includes pyridine, quinoline, - 25 =
25 isoquinoline or pyrimidine. These tertiaty amines. may be subsututed by various substi- T T
- tuents such as halogen, lower alky! or carbamoyl. : \/
_ As ’t‘l;e -compound. (II), there may be used anyof D—lsomer, L-xsomer or racemnc AU
-, " As the reactive derivative of the (thio)cdrboxyl group of the compound of formula 30 Ee
- 30 _(II), there is used :a reactive derivative of a carboxylic acid which is ordinarily :
2 employed for the synthesis of acid amide compounds. Examples of the reactive deriva-
tive are acid halides, acid azides, acid cyanides, mixed acid anhydrides, active esters or
active -amides. Particularly preferable examples thereof are acid halides such as acid. e
N chlorides -or acid bromides, and actxve esters such as cyanomethyl ester or -trichloro- 35
35 methyl ester. o
“The reactive derivative of the (th:o)carboxyl group of the compound of formuila . .
(11X can be easily obtained by reacting, for example, an oxopiperazine or thioxopiper- '
azine of formula (VIII) synthesized according to the process of the litérature references = . - .
. 0. de.;cnbed below, with phosgene, thlophosgene, or tnchloromethyl ester of chloroformic . 40 - .

an aryl group such as phenyl -or naphthyl'

<)

T
"a-N | NH : . vn
(R2 Ry

SN Aw
I S

* wherein A, X, R, R?, mandnareasdeﬁned'ﬁreviously. '

Literature references:
. - V.G. Granik, Khim-Farm. Zh., I(4), 16—19 (1967) (Russ); : .
45 ~ Samuel R, Aspmall J.An. Chem. Soc.; 62, 1202-—4 (1940); - : 45
o . Kuniyoshi MASUZAWA, Pharm. Bull. (Japan), 38 2078—2081. (1966), S -
Arthur P. Phillips, Ger. 1135472 Aug. 30 (1962);. L
J. L. Riebsomer, J. Org. Chem.,, 15 68—73 (1950), : s
S " Jongkees, Rec. trav. Chim., 27 305 . : ' T LT -
50 ' Patric T. Izzo, J. Am. Chem. Soc,, 81 4668—4670 (1959),and - 50 -
T B. H. Chase & A. M. Downes, J. Chem Soc., 3874-—3877 (1953). '
" Concrete examples of the compound of formula (VII) and the reactive derivative
of (thio)carboxyl group of the compound of formula (III) are as set forth in Table 1
. and Table 2, respecuvely, but it js needless to say that these are not limitative.

otk



cycl oheptyl; a cycloal kenyl ring such as cycl opentenyl or cycl ohexenyl; or
a cycl oal ka- dienyl ring such as cyclopentadienyl or cyclohexadienyl. In

t he 0 bl ocki ng group or a
salt- formng cation. The- bl ocki ng group- hﬁy "be any of those which have
her et of ore been used in the field of penrcrllrn or cephal osporin pe
conpounds. Concretely, the block- ing groupincludes (1) ester- fornﬂi%)
groups capabl e of being reoved by catal ytic reduction, cheni cal red ]
or hydrolysis under mld conditions e.g. aryIsquonyIaIkyI groups such as’&
t ol uene- sulfopylethyl substituted or umﬁmmmnrtuted aralkyl groups sucb 5.
as benzy!, 4”ﬂTTTUbEu4yr, grpheny ety St tyt—amd 7

3, 5- d|(t&~; -butyl) 4: hydroxy- 5. benzyWTabiabslrtuted or unsubstrtuted aJkyI
groups such as tert.-butyl, trrchloroethyl phenacyl groups; al koxyal kyl
groups such as nethoxynethyl and unsubstrtuted or al kyl-substituted cyclic
am noal kyl groups suoh as prperidino hyl , 4-net hyl pi peridi no-""ethyl,

mor phol i noet hyl of pyrrolidinoetyl, ester form ng groups-capabl e of-
bei ng 10 easily renoved OW. N@Nt 0 }nzynes i(viai)ivi ng body -eg.

acyl oxyal kyl groups such as’ 10 p | oyl oxynet hyl; phthalide group; and

i ndanyl group; (3) 'silic-containi ngreg s, phosphorus cont ai ni ng groups
and tin-containing groups which are capabl e of being easrly renoved by
treatrng with [err] or an aIcohoI such as - o

| - - | — | | | | m.p' (recry— . : . ~ IR
"COmpOUnd. L " stallization N S =1
‘ L ~ solvent) ' (em™)
0 . o 0 - '~V =0 1640 -
R S S &SN (0 ) S B Ik
CHN NH _- 0 | Vym 3450 - 3250
« 0 CH3 b P. 143 C/l mmHg . V =0 1650
- CHN MH 011y material _\JNH' 3300 - 3200 |
] o b.p. 122 - P P TP E
R T S 125°¢C/2 mmHg . ¥%=0.1650 - 1630
 HN NH _
T 140 - 141°C (1pA) | Vyg 3260, 3170
R
EY NH 85 - 86°% (1pA -, | Voo 1660 - 1620
N _ IPE) I £
. CHsz _ .
0 CHCOCoHs | . | Yoo 1m0, 1600
o 105 - 106°C (AcOEt) Jor 3300, 519
i HN W - Wiy 3300, 3190
. CHsCON_NE. . - o © | Y 3380, 3220
N N Ve 1650, 1630
| ~ . 129 -:130°C (IPA) \)C =0 T
ClcHpCON . NH - | | 5 - 3270

- oont'd -



[err] 15 The exanpl es of the bl ocking groups nmentioned in above (1),
(2) and (3) are nerely 15 typical, and other exanples are disclosed in
U.S. Patents 3,499,6909..3.573 296 —and 3 641,018 and DOS 2, 301, 014, .
2,253,287 and 2,337,105 and may be used in this invention. The salt-formng
catlon I ncl udes conventlonal cations which have heretofore been known in -
thejfj el d of penicillin or cephal osporin type-conpounds, ad preferable 20
car rese capabl e of form ng non-toxic.salts The salts include al kali netal
-sald§ @lch as. 20 the sodiumsalt or the potassiumsalt; alkaline earth

et Al'ts such. as the calciumsalt-or the magnesium salt; annDnlun1saIt

and i thonitrogen- containi ngWB8i c bases such as' procaingg = . .

dlbenzylanlne N- benzyl hepet 1- ephenami ne, or \_)“’.

Ny N—d|benzylethylenedlanlnégkﬁﬁzgddﬁﬁpgn&?o t he above cations, there may be

used .25 cations capable of formng the salts with other e

ni t rogfm-contar nt g _organt ¢ [pases, SUCH’_ZS'as tr nmernyramne, .1 .

triethyl am ne, trébutylanlne, pyridine, dinmethyl iJg BE6GO+LETOt hyl|-

- pi per - }dine,. N- Frtt hyl-mophol i[nd34 dt ansycatipe, r+?il cycl ohexyl am fe.

Furt hef.nBt2cE QQ%gjgbtlon i ncljudes “quat er nary_ano §f®8ps formgd at -the
- 3- posi H-eA—ot—eephem+ihg—ateh—as—pPyeH-H—tH-etH-Ae-—AtH—soeti nol i ni um
~and pyfimdiniumln thisgcade a betaine struct e%g% i@ﬂyeq54o|n t he

mol ecuf e. In the generalf forjmgba- (¢%7Pc (rc@glxs Y may be the

sane’ of dilj(fﬂﬂ@éﬂchgceprdﬁent_ i ndi vidually, a /d n')’a@@m a halfogen at om

such ap_fluorine . chl nr1 ne- gr bronmne: A3 rar.hn(vl groip;_an al ky group

‘such’ ap nethyl ethyl Eropyif_.:. o : V% 0 1660 1620
' - -~ .} 80 -~8% (IPE) - |

' CH3(CH2)_ECHZGON\__JNH. LT T | Vg 250
o e o Y 1660, 1620
o - 4 |83 -84°C (IPE) T R
CHs(CHp) CHycON NH - | Veg 3250 | .
L o | Yemo 1660, 1620 |, -
S g 99 - 100°C (CC14) .| 4 - . . - B
| cms(emp)omco yu [T T T R | Yy oses0 0 U
N T | o o | Yoo 1670, 1620 | - T
' o~ '203-205C(IPA.)'__V R |
@‘90.1{_}*13 N e R
[ o ] o | Voo 2640, 1600
=\ ~ 91 - 93°C (IRA) | 7 _ o
{O)-cox - T Vg eses0
0 | o " Vhoo 1650, 1620 | -
e 146 - 8% (1PA) | o0 o o
~010)-cox_ | N I
R 0 T  Yag 1660, 1620 |
o~ ' 118 - 120°C (IPA) ° (-39 SR o
:CH3-@—CON NH 4. ' \)NH 3200 . ,
- ' ' ~ ) e ] '\}C=0 1670, 1600 S
CHz0{O)CON NH - | 182 - 185%° (IPA) | R i
| T T T Yy 3200
CH3O o .
- cont'd -



butyl, pentyl, hexyl, heptyl and octyl; a cycloal kyl group such as
cycopentyl, cyclo- 35 hexyl -or cyloheptyl; an aryl group such as
phenyl or naphthyl- an acyl group such as 35 acetyl., propionyl, butyryl or
benzoyl ; an aral kyl group such as benzyl or phenethyl; an o
al koxycar bonyl al kyl group such as net hoxycarbonyl nmet hyl or

et hoxycar bonyl net hyl ; an._acyl oxyal kyl group such as acetyl oxyneth
propi onyl oxymet hyl , pival oyl-oxymet hyl or  benzoyl oxynet hyl; an al kg
such ‘as net hoxy, ethoxy, propoxy or butoxy; ‘an 40 alkoxycarbon
such as net hoxycarbonyl, ethoxycarbonyl..or propoxycarbonyl; a 40
cycl oal-kyl oxycarbonyl group Such as. cybﬂmmshtyloxycarbonyl

cycl ohexyl} oxycabonyl or cycl ohept yl oxycabonyl”; ~"an aralkoxycarﬁ"ﬁvr"grﬁﬁb
such as beznyl oycar bonyl ; phenetho&@ﬁhﬁﬂon9¢qntﬂd)aryloxycarbonyl group such
as phénoxycarbonyl or naphthozy- carbonyl; an anino group such as amno,

[\I_al kyl am n J\C g N—vpt !ﬂn:l om Ao~ Plat h\zl -AE nm Ao N- nr np\ll nm o or
N- but yl am n@) NN-q-;aIkybamno(e g. NN—dlnethyIam .
N, N-di et hyl am no N, Negdi but yl an rgxhy bk 8&yiAm no (fe g.cﬁpcaé%%yESEQno
N-pro pionyllaci utyeyl am noj o &-benzoylan1no), g c¥zgo.c am nojf
(e.g. pyrroliding” piperidino. orlmorpholino): and d car aanl group spch
as carbanoyll, N-nethylam no- carbanyl, N—ethylan1nocar§p .
N, N- di et hyl ani nocgt3p8nyl- or N N I%thxlrrf% -(c@ 8F o*@ﬁo R8P hef,
[err] togetheppubd common car bp H‘éto - iﬁ%- _% é%% al kyl rjng
such as a cycl open , ‘cycl ohexyl] or cycl oheptyl grcup Eac% f -the grpups
ment i oned apove for sard [err] .m be Subsituted by [V ous gpostitTuent s
for exanpl e} hal ogen fQtons, or al al ko>9/ al k | tih g a]cﬁﬂ ormtro
groups. . - o 157 - 168 (EtOH) NH 3200
| CH3S0N_JH | o - | "VYsoon< 1310, 1140
N P | Vo 1680, 1650,
v omcomoo G | e (@ |y 20
T . 3CONHCON\_}\TH _ o | h¢):8 3300 f
o e - W, _o0 1660, 1640
.. NHCON_NH - : o . Yyg 3300, 3200
o | : . ' i 0 . Vc_01690 -' 1650 .
CF CH,CH ocom'_( | - eEe -(‘[oJ) Vyg 3200, 3050
0 | u
o (CH$3CO—OCH2-N NH - | 189 - 190°C (IPA) B \) 5250 _ )
. HN NH _135_:._13‘8(.; \)
] : S (Acetone)] 'NH 3200
~ | R TR (R B 1650 - 1630"
L N ¢ 'Oily mate_;'ial" 1 \)C =0
S | CH3(CH2)4CH2-N\_.JNH- 3 o Y 3270 o
Y : | vy ' 3250 -
S A 0ily material N ' .
 CH3(CHp)oCHp-N_NH - | > - Q _0 1650 - 1630
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In the general forrmula (1), A represents a hydrogen atom a hydroxy
group; a 55 nitro group; an al kyl group such as nethyl, ethyl, propyl
isopropyl 55 butyl, pentyl, hexyl, hepty, octyl, or dodecyl; an al kenyl
group such as nethyl, ethyl, propyl, isopropyl, or butenyl; an al kynyl
group. such.as propargyl an al kadi enyl group such as- 1, 3-buta- dienyl or
1, 3- pepfAdienyl; a cycloalkyl group such as cycl opentyl, cyclohexyl or
“hepeyl; a - cycl oal kenyl group such as cycl opentenyl or
cycl ohexa a cycl oal kadi enyl 5 1,508, 062
5 group saxch as cyclopentadlenyl orggng&phexadlenyl an. aryI group, such as
phenyl o1 ﬁgﬁﬁ‘hyl an acyr grou E ST &S TOr Tyt acetyt pTUplunyl :
i sovaleryl, caproyl, enanthoyﬂmb eabr fFept'dlpai Mt oyl stearoyl acryl g oyl
cyclohexanecarbonyl benzoyl ‘phényl gl ycyl, furoyl or thenoyl; an aralkyl
grOUp'S-uc T—as—herzyt—on pIICIICL Fryt-—an abyi_‘uryéri kyt—gt Uu}TbULiT_ as -
acetyloxyethyl plvaloyloaynethylﬁor benzoyloxynEth ~an-al koxy grpup . such
5 as nethpxy, ethoxy, p;qpoxy or butoxy; a cycloa]k caﬁylgﬁbuplémbh as.
cydopent y) ofls (Ciigd}C By qr 6ydomepeyiadky; an|arylexy group such as
phenoxy:. of naphthbxy, an :koqycar bonyl group such.. .as methoxycarbpnyl,
et hoxycar ponyl , propoxyca ubnyt or but oxycar bonyl | a cycl oal kyl oxy.chr bonyl
group suchas—CTycThopentytoxXycgr oyt —Tycto=—10" yW&T‘b‘O‘HY', or
cycloheptyloxycarbonyl anoaronXycarbonyI grdug.sucw § PéEN~- 16&10 )

1" 0ily material Hydr ochlor1de L
CH3(CH2)6CH2—N NH :..._.j_ = | Vo= 16807
ol Yyg 3200, 3080

R "?fc A Ve 1680
3 --L" 0ily material vf Of;f :

--a-CHscON NE -,3300*-*'*'

- . ;0"ft:i_ ; :j  f~.¢Jf«; A {l 'v%;b 1720 1540 1 -
¥ o 0ily material S S : a
{:’1w«xnk¥yﬁ{_r-a e VNH S )

~33OO

CHzN_NH.-. : e '.V&H . 3275 - ' o

' F ' 0ily material Vi oty 5 -

oo )'—\ .:' .:: L L
C_H3CH2-=NUN'H - 3250 - oo

| R o Y1610 1
e ) W '0ily material . ~ | v_' : . 'f; | B
o83 (0H,) o081 S oo

oL PR S v%=o 1610 n*'f
' : ~0ily material - : _ S
o | VNH_“3400 = 3200

0 R °N€=0”1620 | ERT-
0ily material - T T e

BN S
 (CH3)CH-N. N

: 'i_,n.

wu

- L~
| CH;(CH,)5CH,-N_NH

.CH3\\ ~ 0ily material = _.;) ¥
: NH

. CH3

- cont'd < -



oxycar bonyl or (1- or 2-)naphthoxycarbonyl; an aral koxycarbonyl group such
as benz- yl oxycarbonyl or phenet hoxycarbonyl; an al kyl sul fonyl group such
as nethanesul fonyl ., ehanesul fonyl, propanesul fony or butanesul fonyl; a
cycl.oal kyl sul fonyl group such as cycl opentanesul f onyl or

cycl ohexanesul fonyl ; an aryl sul fonyl group such as benzene- sufonyl
or 2-)naphthalenesu|fonyl; a carbanoyl group. such as carbanoyl, N-
al kyl am nocar bonyl (e.g. N nethylam nocarbonyl, N—ethylaninocarbdhf 4"
N- propyl - am nocar bonyl or N—butylanlnocarbonyl) N-aryl am nocar bony
-phenylanlnq. carbonyl ), N N—dlalkyla quponyl (e 9. : ;
N, N- di nethy+éam-ree Bofy @t
car bonyl (e.g. pyrrolldlnocarbonyl f
mor phol i Nocar bonyl ): a t hi ocarban®9?

fperldlno . cafbonyl or -
b‘§ﬂbﬁ)as thlocarbannyl, N-
20 al kgkam not hi ocar bonyl . (e g.. N—nethylanlnothlocarbonyl : -

N- et hyl am nofTocartonyt—or —Iprogytamn ot irocar bony -
N-aryl am nothi ocar bonyl - (e.@. N- gphenyl ani not hi o- carbovhla 1620
N, N-di al kyl ajr not hi ocar bory. (ejg. 0 yNmatewsitaly | ani rjot |ocarbonyl
NN- di et hyl-anf ri@t3{C8s W )WH or |cyclic ani not hi ocarfbo gm e 8
pyrralidinothio- - 25 car bonyl , plperldlnothlocarbdnyl -
mor phol i not hfr ocar bonyl'); an acyl(arbanoyl group 25 |s gh as )
N- acet yl car Banoyl , N-propf onylcar %ﬁgﬁ Ekbu yryl cdr b¥eey 1628 benzoy! _
car banoyl| , _Q#éggg qﬁ;) Nt of moyl ; angac%gﬁqbocarbanu%l :
group such ?i& ocar anmyl throplonyIthlccar R
N-but yryl t hijocarbanoyl - N benzgy fhl ocar hanrn\/L ~Nngdpht hoyl t-hi gcarba .y| -
N—fUroyIthi'CarbanDyL or-y- 30- thenoylthlocarbannyly 56
al kyl sul f on !carbannyl.grqup-suc% asi1yehienasy! f onyliam §8u_
- | cEs(cHy)gCH,-N_ NH T \)NH 3270
: o .| ] Ve, 1620
& o _ ' | S Oily material = |- vcfg oo
] 033(CH2)10c32:1g¢NH | YV .32702-.__-_
ol 9 ] e
R FEPET 0ily material | ..C—_O__.
[ m | Vi 3300
= 0 CHg ] V1630
3 : V{ 7/ | 0ily material = ' =
| CEg(CE)CHAN WE | T | Yy 3300
. )'—\ N S '-\)c_o 1630
CH5(CH,),CHy=N NH Oily material =
I | - Vag 3300
CHz ’ :
3
o _ - Q | |
' : CH3(CHo)oCHo-N NH | Oily material
o yrereme AR | : | Van 3200
kd o ) . CH3 . :
. 0 ' . 0+ VE:O 1530
T U B S
_ >-N_NH ] S VN 3300
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car bonyl, ethanesul fonyl am nocar bonyl or butanesul fonyl am nocar bonyl; an
aryl sul fonyl - carbanoyl group such as benzenesul f onyl am nocar bonyl or (1-
or 2-)naphthal enesul - fonyl am nocarbonyl; an alkyl sul fonylthi ocarbanmy|
group such as net hanesul fonyl - am not hi ocar bonyl "
etihanesul f onyl am not hi ocar bonyl or but anesul fonyl am not hi ocar b- 35 onyl ;
an agyl sul fonyl thi ocarbamoyl group such as benzenesul f onyl am not hi ocar bonyl
/35 - napht hal enesul f onyl ami'not hi ocar bonyl ; a sul famoyl group such as-

Dyl , N-nethyl- sul famoyl, N-ethylsul fam)yl N- pr opyl sul fam)yl : '
ul\farmyl - N, N-di rret hyl suI fI’sogﬁgyl N, N-d| et hyI suI ‘farmyl 14

N- benzyl sul fam)yl N- cycl opentmbwllf awy,{trqr) N- cycl ohexyl suI f- 40 \_,am)yl
an alkoxycarbonylthloalkyl group such as: nethoxycarbonylthlonethyl ethoxy-

40 car bop X, X hi onetshyl
or neth-} o an aI koxyt hi ocar n th|ﬁ€4 gr oup such as
et hoxyt hi ocar b- t- hl onmet yI 1@1 ﬂ% )H]H ocar bnyl £rp :
pr opoxyt i@q@.rob My hi onet hylt, % (8¢ lrocar bquBl og@dul 32)50
“met hoxythi c?car bc)n-yl t hl oet hyI an am no gr oup suh as45 am no o
-'.N-alkyl At N-et-ry o1 B ~N-put yl -
- 45 am ng), NN- d| ald<yl am no <‘ g N, N- di met hyI am nop}t NN- d| et hyI amiho or NN\
di but yl gni no), N-a®y ami ho (¢ ce f e Meogi 18RO ani no,
"N-butyry}d Hé-wﬂnzoyl a.bg%') N-Bg i ?(lg?c antpo (e.g.. pyrrol i di o,
| piperi.di no or erphoI i'no) ;. a -het erocycl i c-grqup--such as thiazolyl,
pyridyl [ pyrTdazyr; pyrazyT thiadir azolyT, - tr1a oTy ~ 50 tefrazoryl or
‘quinol ylf Each of tthe gr oups ment i oned above for cgoflﬁﬁ@ul a (I) ay 50
L SR Oily material .
| CHZ-CHCH2—N M e \)NH 3300 | :
0 : B S ) :
c - Cl y—{.': C e e Vbzo 1620 h 3: . :} .
| CHpo=CHCH-N. NH = 0ily material ~- - | ¢ .o o | L
_ 0 : o ) - S : V L !
: ' B : o o c=0 1640 - 5
| CHy=CCH2-N NH O0ily material ) o - :
SRR s | Vg 3300
CHz —
s _ - : Y
| SN . | Yoo 1660
---CH=CHCH2--NQNH' -+ ] Oily material S B L
T — S ' _ \)NH 3350
0 S o Vo 1630 .
R = : 0ily material - 1 \} R R R
. Q_,NCHp-N WH NH 3300 SRS
§ v | Vooo 1690 - 1650 | .
CH3CO-N NH 1184 - 185°C (EtOH) S R R
C _0)"_’ : . : : o : : \)NH' 3190, 3050 B
o~ A o | Veeo 1680 - 1650
©O)ycox m 177 - 178°C (EtoH) | '
r _ , : \)NH -3190, 3050
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be substituted by any of such substituents as, for exanple, hal ogen atons,
hydr oxyl groups, al kyl groups, al koxy groups, al kylthio groups, nitro
groups, cyano groups, am no groups (e.g. dialkylam no or cyclic am no),

car boxyl groups and acyl groups. The quaternary amoni um groups for [err] -
I ncl ude pyridinium quinolinium iso- 55 . quinoliniumand 5 '
pyrimdinium Further, the organic group which. is |inked through O,,
N or S for [err] includes al koy groups such.as methoxy, ethoxy or--
aryl oxy groups such as phenoy or naphthoy; aral koxy groups-such as -
benzyl oxy or .phen- ethoxy; acyloxy gr.oups. such as acetyl oxy, propionyl oxy,
butyryl oxy, héhzoyl oxy. naph- thoyloxy, %0¥pentanecarbonvioxy, =~ 15
cycl ohexanecar bonyl oxy, furoyl oxy ampibenoyl(esyt' 0 car banmoyl oxy groups
such as 5a?bannyloxy,.N—nethylaninocarbonyloxy, N, N- 60 . .

di met hyl.am nocarbonyl oxy, - N acetyl ani nocarbonyl oxy

phenyl.am noca bonyloxE, benzylaninpcarbonyloxy or

cycl ohexyl am fhocar bonyl oxy; guani df no groups such as guahl di r. 4 g
N- met hyl guani ¢li - 0 groups sufhias amia0e p#la,bky a?gl’r'fg ?g&g 'IQI—62O'__
met hyl ami no, K et fiylyam no, N-propy| am no, "Nbut yT'ari nd, Wicysbedexyl ami jo
orN- 65 phepyl am®o), - NN-di al kyl Bmi no (e.g. NN-di net hyl-am no, :
NN- di et hyl am po_qr 65 N Ndibutylamino), and cyglic amina (e g
pyrrolidino, - piperidino ot norphol|no); alkylthio groyips such as- =~ .~ .
nethyltth,:e]hthhio or 4 ropy}thid; arglthio groups ;uq%z%SIGGOZ- 1630 |
: cHz-I;_JNH 1 209%  (zRA) . - | ' .

0.

. VYyg 3230

1 oo, 1 . Vo=p 1695, 1660
1 et ] 158% (1RA) . )
g | | Y 20

 Vc;o_i73d'—"1656 |

. L ML ' .'(.)ily material Voo T Ll
ol CH3COOC_H2_CH2-*N\_JNH._.. : ' - YNH 3.'300 - 3200
RN B : - )
0 0 o ou. - Vg 1680, 1650 °
I = { 124°% () Voo
CH3CHp-N_ NH o NH 3250
A 00 L el Voo 1680, 1650
nEan 98 - 100% ([ )) )
(CH3CHpCHp-N _NH : 0~ NH 3200, 3100
0 o o Veoo 1695, 1670
. ' 3¢ .| 111 - 113°C (ccLy,) . . _
| CHs(CHp)nCHp=N_ NH. | . T T T Yy 3240, 3150
T 00 - : o O _ \}c=o .1650 _
" | s e ([ )| .
g | ~07 NH 3300 - 3200

(CHz),CH-N_ NH

0 0 Yoeo 1700, 1660

o Y4 | 104 - 106°% (1PE) | o
CH3(CHp)5CHp-N_NH | | Yam 3200, 3100

Yoo 1700, 1660
Vg - 3200, 3100

0 O -
111

115°c (IPE)

.5 CH3(CH2)4CH2-N\_JNH e
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phenylthio or (1-or 2-)naphthylthio; aral kylthio groups such as benzylthio
or phen- ethlthio; acylthio groups such as acetylthio, propionylthio,
butyryl thio, benzoylthio, (1-or-2-)naphthoylthio, cyclopentanecarbonylthio,
cycl-ohexanecar bonyl t hi o, furoylthio, thenoylthio, isothiazolecarbonyfthlo,
i soxazol ecar bonyl t hi o, t hi adi azol ecarbonylthio or - . 10

egar bonyl t hi o; thiocarbonylthio groups such as thlocarbonylthlo

triazog

N- ey ;im t hi ocar boroyl t hi o, N, N-di et hyl t hi ocar bonoyl t hi o, :
1- pi Ty Yy no-t hi ocar bonyl'thio, 1- nor phol i not hi ocar bonyl t hio or
1 pi per azi not hi ocar bonyl tlryog)%zal koxyt hi ocar- bonyl t h| o] lq;roups such

QLA

 carbonyIth|o or butoxyfhlocafggﬂyhjrwébntaayfoxythlocarbonylthlo gr oyp such
as phen-:oxyt hi ocar bonyl t hi o; cycl oal kyl oxyt hi ocarbonlthi o groups su
cycl ohexyl oxythio- carbonylthio: amidinothio groups such as am di Othlﬂh__

N- net hyl am nothio or_ N, N - inethylanindinothio d heterocggllc thio
"groups.}such: as met hogyjhi ocdr iié? thogyt a@bb -
propoxwtph iof i £hE n»ﬁg q% hb?oo o
pyrazo 3% igﬁrlay io, )yra2|nylth|o pyrl d | thi o, pyrldavrnylthio,
. qu| nol ° \ lf hig 1L cnnlu nol \/th 0, r1||| n - '
;indazo”ylthlo ocadl z%IyItHlo thladlazolylthl' »l ? '
tetrazplylthio, tri-yaginyl{hias bepzios deze} v! [t 8—°benzdxazo ytihio,
benzot1|gg o, per -nl’ngzolapyrldyl- thio, purin i 05225, 3100 |
pyridl ox1de |o o] pyrlda2|ne 1- oxrdq-6 yI thlo Each..of| the
groups -menttoned auuv__c f-or Eﬁ] ey uc bUUbl.l tio ' UT pln}f of: St | I
“substijuents as, ¢orp exanpl g, hal ogen atons, aIk c b 0689, @$@pxy groups,
al kyl thio groups, ynftro groppa36cyany® groups ;’cy m.no :groups, .apyl - ;
gr oupst Gﬁﬁ#ﬂﬁ%ﬁb—&ﬂlyﬁps.dr Car banoy!| g?g&g%bne)j 3200 3100 4 i
. '  ' - T Vh 16§of‘1645f'f %
o : C=0 Iy LY : .
: 202 = 204°C (TPA). |, .o %
0 0 B : ' . . |- Ye=0 1700 - 1650
: S 128 —129% (Etom) | Q' - SR 00U \?4__
| ClCHZCHzN NH B Vg 3200 —3100 | .
0 0 S R
| u - b o \] o 1660 K .
CH3CH2—N NH . | 127 - 128°C (AcOEt) SN IR
Moo . oo : \)NH 3200 3080
. CHz e
OMO | R - \) 66
. - ST o N -010
‘CH3-N NH 146 - 17°c ([ ) |
N DA 07| \)NH 3200, 3100 |
CHz : -
T . o . i
. o‘_@ I - Voo 1720, 660" |
Hl},,H 3 183 - 185°C (EtOH) | Vyy 3320, 3175, |. L
0 e o | 3050 B R
S N S o " Ye=0 1720, 1660 |
@'CHz-N NH 96 - 99% ‘)‘? ° - | '
. 3r4 ' S {IPA-n-Hexane) |- _NH_~333°:

- cont'd -~



The above-nenti oned conpounds of formula (1) of the present invention have
20 their optical isonmers, and all of D-isonmers, L-isoners and racemc
conmpounds t hereof 25 are involved in the scooeqof the present

i nvention. 25 Tn the present invention,
pref erabl e conmpounds of the general formula (1) are as follows: [err )
1,508, 062 wherein [err] and are as defined above. The conpounds of fgktp
(1) of the -present invention are produced according to either the proeegs |

(1), (2) or (3) described bel ow. Process (1): A process conprising react
a conpound represented by the general fornula [err] 10 wi.th a reac
derivatjve inlthe 1508062 . 10 [&Fr]
~ - T Table-1l (Cont'd).
) 0 - I " Voo 1765, 1720,
-013ccnzoco;u NH- | 143 - 4% (1Pa) | ., . 168°
0
o\\_\ Vo-0 1680
BN 8 | 210 -'212% (Meom) | Vym 3380, 3290,
6}4 : : L 3070
_o L . e : Ty ;
~y4CHs - _ _ . \)c=o 1715, 1685 |
HN NH BT 132 '~ 133°C- (EtOH) o |
) ol : R . Ve 3275, 3170
¥ ' _ .OCH : ' : Y, 1&15 1665
"~ _-@CHZ—N NH © | 98.-1200% (1PA) | =0 =770 =
D o T | Y 3360
Note: IPA = (CHz)aCHOH
IFE = (CHs),CHOCH(CH;),

AcOEt = CH3COOCH,CHs
EtOH = CH3CHOH



group (hereinafter refered to as "(thio)carboxyl group”) of a conmpound
represented by the general formula (Il11), [err] 15 Process (2): A
process conprising reacting a conpound represented by the general formula
[err] [err] with a conpound represented by the general formula (V), [err]
20 0 or with a reactive derivative in the [err] group (hereinafter referred
Jcarboxyl group") of the conpound of formula (V) 25 . Proocess (3):
%8 conpri sing reacting a‘conpound represented by the general formula

e 1308062 - L 18 L

Cmable 2 ' o

: S -IT(X)p¥f5J.? .
Reactive ‘derivatives of 'A-N N-COH: ‘(III)

- (R2R3),

 Coﬁpqud o fhysiéalzprbbértj:  I.R. (em~l)

N R .| VYoo 17%, 170,
CH3004{;y40061 - % . |0ily material T . S |
S U S 1640

R EClCHéCOen;JN—0001 B N Y AT30 - 1650

0 | Y=o 179,
ClgCHCO—QhJN-COC1 g , 1730 - 1650 v

. - ,——(o _ o _ ST ¢C_.l0- .i__740, 1'660, : i
CHS(CH2)13CHZCO'NHJN“CQC; " T .u-_ N 1540 .

,_[O' . - .\}C=O 1740,
'CH3(032)50HZCO-KL;§700C1 o | . 1680 - 1640

i

Y

<

_ o . - -V%=o' 1740, .
CH3(CH2)4CH2CQ-N_JN"COCl N _ : 1680.— 1640

g

o | - Veeo 1790, 1710,..

' c ’_('6'01 - 1640
CHis (CH,)50H,C0-N_N-coclf | 1640
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1,508,062 with a conmpound represented by the general forrmula (VII), [err]
or with a tertiary amne. In the above-nentioned formulas (Il) to (M), R
atom a silicon-containing group or a phosphorus-containing-group, these
silicon-containing and phosphorus-containing groups having the sane
meani ngs as nentioned above for[err] 10 10 Ln'téﬁéﬁ;
aforesaid formula (VI), B represents a substituent capabl.e of being ea
repl aced by a nucl eophilic reagent, and includes, for exanple;. hal ogen
atons such as chlorine or brom ne;. | ower al kanoyl oxy groups such as = =
fornyloxy, at®toxy, propionyl- oxy, but%f8806ky or—pivaloyloxy; .. . 19
aryl carhonyl oxy ‘groups such as benzoyl oxy ar- naph- thoyloxy;

aryl carbonyl thi o groups such as bé#Pd§14 hi(GoBE Hapht hoyl t hi o; car bamoyl oxy
15 15 %. groups; heteroaromatic amine N-oxide thio groups having a -

t hi o- group ofrthe Tarbom atonradjagent to the NOXi df group 1 the \
nol ecul e, sufh as pyri "ne-J-bxide-Z-yIthio:or-pyridaz“he-l-"i' es6zy! {hio.
Each of the proups rre’r_lgcﬁ}} oned above |f 0p; F EBYePEISUD- =0 %dj’ 1-?35, .
- (m ;CO-N N-COC1 B _ : 1640
0 1 Vp—p 1740, 1660,
(O)-co-¥ w-cocx - | 1630
| | 'Jo' | Voo 1740, 1640
| c;@co-nu_n-coc;.
at
. y . : : " . . -0 1730, 1650
B % | ' -
o~ - S .ﬂv SR
. CH30 CO-N N-COC1 - " . =0 1740, 1640 .
CH30 |
: o o o o .
) i, " Voo 1720, 1640
Cl{:;—CO—N N-COCIL : : : :
TNy , . - A
| CHz 0 Vg0 1790, 1710, | .
N .CH3COfﬂkdy-COCl' .- ' _ . . ;"  A 1640
Y Y Yoo 1790, 1700
CH3SO2'K_JN°C0¢1 S | -. ¥80o 1320, 1140
0 '. | Voo 1790,
- CHCONHCO-N _ N-COC1! | | 1720 -:' 1660 |

- cont’d -



stituted by any of such substituents as, hal ogen atons, nitro groups alkyl

groups, al koxy groups, alkylthio groups or acyl groups.

20.20. . ... Iln formula (M1), [err] represents a cyano group.__an _azido

group or an organic group linked through 0, Nor S, and this organic group

is the sane as nentioned above for [err] In the fornmula (VII), M represents
gR._atom an alkali netal or an alkaline earth netal. The tertiary

-am ne %

. y n the process (3) i ncludes pyridine, - quinoline, 25 25
;lsqu|n These tertlary am nes may be substituted by
svari ous . the
_conpour®™t tirere-Tay—be * one: : -"';c R
‘conmpound. As the reactive derlﬁﬁﬂ#v% dﬂonheilthlo)carboxyl group of Lbe
~conpound of fornula 30 30 - (II) there IS used a reactlve derivative
.of -a carhl Ay oyeq of -aci d
am de- co[nounds Ies of t e react|Ve derlva _ @ i des;
acid azifles, aC|d cy |des nl% d{lde- active
‘am des. 'a erable Qaﬁ%I SCEHET eof |are aC|Q6@@I|des <uch as
acid Ch]PrI or acyd OnldEﬁ, and actlve estels such as. cyanone hyl
est er fr!nhlnrn . 35-35 "“*hy"cstcr. Tho a5 S PR |Ve'0f
"'t he (th[))carboxyl group of- thg-conpound of- fors-lav(lllﬁ can_b gsity
-obtained by reactan;igor exangl e, an ,oxopi perazine’®0 t hi 73&061%8
| '5 CH3CHZOCO—N N-COC1 o | caes0
T : - . . .  J | q.. -_.. 1 :6 ;”1 26
(CH3)3CCOOCH,-N_ N-COC1| .. 1670
. ,-{::’- | . Ye=0 1790, 1720 *
. ~A , o | Ye—o 1790, 1720 | =
CH3(CHp) 2CHp-N__ N-COC1 . - 1
o |
| CH3(CH2)2CH2—N\_<N_—COCI N . Ve=o 1790, 1720 4 -
_ CH3 . '
L m Voo 1790, 1720
CH3(CH2‘_)60H2-‘Nﬁ-0001 RN : SN ’ : "‘#
RN - . . (decomp ) _ c=0 1720, 1660 | S
: HN\?JN-COC; | (from ‘) o
0 CH3
,}R&JN-—COCI - © | Crystal ' _\20='b 1730, 1670 |
CHsz : . ~' “ L |
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azine of formula (VII1) synthesized according to the process of the
literature references described below, w th phosgene, thiophosgene, or
trichloronethyl ester of chlorofornic 40 4Q acid,  A-N NH [err]
wherein A, X, [err], mand n are as defined prieviously. Literature
references: V.- G Ganik, KhimFarm ZzZh., 1(4), 16-19 (1967) (Russ); 45
Samuel R Aspinall, J. An. Chem Soc., 62, 1202 -4 (1940);

45 Kuni yoshi- NASUZAWA Pharm -Bul | (Japan) '38 2078-2081. ('1966); ‘- Art#
P. Phillips, Ger. 1135472, Aug. 30 (1962); J. L. Riebsoner, -J. Crg Che
15 68-73 (1950) Jongkees Rec. trav ... 27305 50 .

| zzo, -J, - Am2t _ 4668~ =.aein0 L NN ool - - -
Downes, \J., Chem Soc. 3874 3877 te exanples of the conpound
of fornﬁTa (viin) and t he reactlvg;gﬁglvatleggﬁ% (thi o) carboxyl group of

the compound of- formula (I11) are as set forth in Table 1 and Table 2
respectively q§t It is needless t¢ say that these afe not limtative.
HN N-COCl1 " Crystal . | Yp=0 .1720, 1660 -
o S : - o :
10 CH,COOCH,CH; | m.p. 59 - 60% Vc:o: 1710 - 1730,
HN N-COCl o ' (from IPE) . | 1660
o ¢t | mp.98-100°% e 1m0 |
A w-coct (from (Q)) | 'o=0 173, 1650
N T :
0 .CHy - | oy
S| (W) | Oily material - | Veg 1720, 1690
- ¥ \/ CH3CO-N N-COCl C L :
. | ©@meon o | ] -0
0 R : It ) - _
= : " »h=0 1710, 1630
CHz-N N-COCl _ S e=0 I
s T
. : 0. . . _ NI o
. | L " Ye=g 1730, .1650
CH3(CH2)ZCH2 h-com ¢=0 ’
S S | Vom0 1730, 1650
. CH;CH,-N N-COC1 . o
i e A .
0 . ' : ‘ . o
_ BN S \)0=o' 1720, 1640
(CH3)20H;N;AN-0001___ : ' '
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(Cont ' d)

e lerrl
C T

1, 508, 062
11

[errl]
L p

Table 1 [err]
1, 508, 062

1,50

8,062 Table 1
Table 1 (Cont'd)

1508062

Table 2  (Cont'd)

0
TS S
CHs (CH,)3CH,-N_* N-COCL -

0ily material

vC:O

1730, 1640

o

PPN o S I
( CH3 ) 20H0329H21Nu1\1-c ocl|

Voo

11720, 1640

bH'(CH f éH 'ﬁij 0001'£-“

Voo

1730, 1640

0

IS P SN

LN

=0 -1730, 1640

: .01" .
CHs (CHp ) g CHp-N_ N-COC1

-n

1720, 1640

S0 -

"

1720, 1640 - |

ewo

1730, 1640

0 CHs.
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The conpound represented by the general fornmula (V) cab be easily obtaineg
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" Note: Eth CH3CH20CH20H3
| - "AcOBu = CH3COO(CH2)3CH3

The compound represented by the general formula (V) can: be easxly obtamed by ;
. . : reactmg, for example, a salt with an alkali metal, an alkaline earth metal or a mtrogen-
- . contdining organic base of an amino acid (IX) (any of D—lsomer, L-xsomer and racemic o
- 5 compound) represented by the general formula (IX) . _ _ 5

ILJ¢—JL—{])OEI S @y

wherein R is as deﬁned previously, with a reactive derivative in’ v the (thlo)carboxyl-
- group of a compound represented by the genetal formula (¥H) in a solvent inert to. the
o reaction in the présence of an acid-binding agent. Preferable examples of the compound
B 10 of formula (V) are D-isomers, "L-isomers and racemic ‘compounds: of the following 10
* - compounds, though it is needless'to say that the exam ﬂlf:m not limitative: ~ '
: «-(4-Acetyl-2-o%0-1- - piperazinocarbonylamino ) phenylacetic acid - '
5 : - (4 - Chloroacetyl - 2 - 0%0 - 1 - piperazinocarbonylamine) henylacet:c aczd
- - « ~ (4 - Dichloroacetyl - 2 - oxo - 1 - piperazinocarbonylamino)phenylacetic acid _
? 15 a-(4- Palmztoyl 2 - oxo - 1 - pipérazinocarbonylainino ) phenylacetic acid 15
' : *  '@~(4 - Caproyl -2 - oxo-1- - piperazinocarbonylamino)phenylacetic acid
< - (4 - Capryloyl - 2 - ox0 - 1 - piperazinocarbonylamino)plienylacetic acid
« - (4 - Enanthoyl -2 - ox0 - 1 - 1perazmocarbonylaxmno)phenylaceuc acid
. a-(4- Cyclohexanecarbonyl - g oxo - 1 - plperazmocarbonylammo)phenyl-
20 aceuc acid” - 20
24 - Benzoyl - 2 -~ 0x0 - 1- pxperazmocarbonylammo)phenylacenc acid
'd 4-p- Chlorobenzoyl 2 0X0 - 1 plperazmocarbonylammo)phenylaoeuc
aci
: " a- (4 p Methoxybenzoyl 2- oxo 1 plperazmocarbonylammo)phenylacenc B .
25 aci 25
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- (2,5 - Dmethyl 3-0%0-1- plpcrazmocarbonylammo)phenylacenc acxd
- (5 - Methyl - 3.- oxo0 - 1 - piperazinocarbonylamino) phenylacetic - acid -
- ‘(12 Ethoxyoarbonylmethyl -3- 0X0 - 1- plperazmocarbonylammo)phenyl-
aceuc aci
gz Methyl -o0x0-1- ptperazmocarbonylammo)phenylacenc acid
4- Acctyl methyl 3-oxo0- p;perazmocarbonylammo)phenylacetic

a-(4- Phenylammocarbonyl - 3 oxo -1 - plperazmocarbonylammo)phenyl—

'aoenc amd

§4 Methyl - 3 <'0X0 - 1:- ptpetazmoca:bonylammo)phenylaoeuc acid
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25 acid phenyl acetic acid a - (2,4 - Dichlorobenzoyl) - 2 -
oXxo - 1 - piperazinocarbonyl am no] phenyl - acetic acid 5 [err] - (4
- Acetyl-_3 - nethyl - 2 - oxo - 1 - piperazocabonyl am no)phenyl acetic 5
a - (4 - Methanesulfonyl - 2 - oxo - T “u@aiia. -
pi per azi nocar bonyl am no) phenyl acetic acid a (4 - Acetyl am nocarbonyl - 2

- 0X0 - 1-piperazinocarbonyl am no) phenyl acetic [err]-(4-Phenyl am nocarbo

- 2 - 0xo0 -1-.piperazi-nocarbonyl am no) phenyl - a - (4 - Et hoxycarbonyl «@

oxo -1- piperazinocarbonyl anm no) phenyl acetic acid a - (4 - - ot
Pi val oyl oxynejhyl 2 - 0xo0 - 1 - piper ar bonyI am no) phenyl acetict 1
Pi val oyl oxymel, 368

15 4 - n-Heg 32 -12,3- L2 pipe idc et d
. -[(le]. n-(ButyIn yoﬂlf T s %% x‘acsec‘fﬁclﬁ e

[err] -%¢4 - BUt ylz -{4 6Ethyl’ﬂ33,§1¥hmxo a - maiﬂﬂnocatﬂonylammo)phenylaceuc acid
pi perazi nocar sony!l amrn(ﬁ ph ngl dﬁetdmoatl-dlpawnoéﬂbonylmm)mwm agid- ox@ -

- Jipergzinocarbonylamino ) phenylacetic acid -
1 p'l per -aZI nocar bO“Z" WP@; 2 ioxo ~ (% piperazinocarbonylamino)phenylacetic acid

« - (4 n Pentyl - 2,3 dioxo - 1 - pxperazmocarbonylammo)phenylacenc acid
: e - (4 - n - Hexyl - 2,3 - dioxo - 1 - piperazinocarbonylamino)phenylacetic acid
10 - (4 - n - Heptyl - 2,3 - dioxo - 1 - piperazinocarbonylamino)phenylacetic acid . = 10
: ‘@~ (4 -n - Octyl - 2,3 - dioxo - 1 - piperazinocarbonylamino )phenylacetic acid -
- (4 - Allyl - 2,3 - dioxo - 1 - piperazinocarbonylamino)phenylacetic acid
@ - (4 - Phenyl - 2,3 - dioxo - 1 - piperazinocarbonylamino)phenylacetic acid .
9 a-(4-8- Chloroethyl 2,3 - dioxo - 1 - pxperazmocatbonylammo)phenylaceuc
15 acid - . - . . 15
: @ - (4 - Pyrrolidinoethyl - 23 dioxo - 1 - pxperazmocarbonylammo)phenylaceuc .

acid
T e (&t Methyl 23 - dxoxo 1- p1perazmocarbonylammo) p- hydroxyphenyl—
acetic aci '
20 T a- %4 Ethyl - 2,3 - dioxo - 1 - plpemzmocarbonylammo) p - hydroxyphenyl- 20
. acetic aci
=~ (6:- Methyl 4 ethyl - 2,3 - dmxo 1- p:perazmocarbonylammo)phenyl—
acetic acid - -
_ e~ (4,6 - Dnnethyl 2,3 - dioxo -1 - p:perazmocarbonylammo)phenylacenc acxd _
« 25 « -~ (4.~ Ethyl - 2,3 - dioxo - 1 - pnpera..mothmcarbonylammo)phuylacetnc acid - 25
. & - (4 - Methyl - 2,3 - dioxo - 1. pxperazmoearbonylammo) - 1,4 - cyclohexa~ =
dienylacetic acid -
i a-(4- Ethyl 2,3 - dioxo - 1- plperazmocarbonylammo) - 1,4 - cyclohexadienyl-
L . acetic acid - o
e 30 e-(4-n- Propyl 2,3~ dioxo - 1 - pxperazxnocarbonylammo) 1,4 - cyclohexa- . -30

- dienylacetic acid
: a-{4-n- Butyl 2,3 - dioxa - 1 - pxperazmocarbonylammo) 1,4 cyclohem— :
. _ dienylacetic acid :
- a-(4- Methyl 23 - dioxo - 1 - piperazinocarbonylamino) - 2 - thlenylaceuc
_ 35  acid - ' 35
5 @ - (4 -Ethyl - 2,3 - dioxo - 1 - pnperazlnocarbonylammo) 2- tlnenylaceuc acid .
. . - e-(4-n- Propyl 23 dioxo - 1 - piperazinocarbonylamino) - 2 - thienylacetic

acid .
, a-(4- -n- Butyl 2,3 dxoxo 1- pxperazmocarbonylammb) - 2 - thienylacetic ~ :
40 acid . 40 -
a- (22 - Penmmethylene - 3,5 dioxo - 1 - p:perazmocarbonylammo)phenyl—
acetic acid

- w-(4- Benzyl - 2,2 - pentatnethylene - 3,5 - dioxo - 1 - pnperazmocarbonyl- .
amino)phenylacetic acid -
45 - a-(4-8,88 - Tnchloroethoxycarbonyl 2,2 pentamethylene 3,5- dxoxo 1— 45 .
plperazmocarbonylammo)phenylacenc acid o
- a-(3,5-Dioxo-1- plperazmocarbonylammo)phenylacetm acid
N «- (‘i?. Methyl 2 - phenyl - 3,5 dloxo 1- pxpm'azmocarbonylanuno)phmyl-
. acetic aci ’
- . 50 a« -~ (4 - Benzyl - 2 - methyl 3,5 dioxo - 1 - pxperazmocarbonylammo)phenyl— 50
aceuc acid .
ER _ - (4 - Methyl - 23 - dloxo 1 cmg perazmocarbonylammo)phenylaceﬂc acid '
: : As the reactive derivative in the oxyl group of the compound represented by
the general formula (V), there is used a reactive derivative of a carboxylic acid which
55 is ordinarily used in the synthesis of acid amides. Such reactive derivative mcludes, for - 5§
example, acid halides, acid anhydrides, mixed acid anhydrides with organic or inorganic -
acids, active acid amides, acid cyanides or active esters. Particularly, acid chlorides,
mixed acid anhydrides and active -acid amides are preferable. Examples of the mixed
acid anhydrides are mixed acid anhydrides with substituted acetic acids, alkyl carbonic
60 ~ acids, aryl carbonic acids and aralkyl carbonic acids; examples of the active esters are 60
cyanomethyl esters, substituted phenyl esters, substituted benzyl esters or substituted '
“thienyl esters; and examples of the active acid amides are N-acyl saccharins, N-acyl
imidazoles, N-acyl benzoylamides, N,N-dicyclohexyl-N-dcylureas or N-acyl
~ sulfonamides. )
65 ~ Compounds of formula (VI) can be obtamed by, for example, process (1) or (2)." 65

L
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pi pe “az car bonyl am no) phenyl acetic acid -a - (4 - Phenyl am nocarbonyl -3 -
0o - 1 -~pi perazi nocarbonyl am no) phenyl - 30 acetic acid - - - .-4
30 (4 jg;ht:h_y! 3 aoxq = 1:ni per B¥8R6E ar bonyl ani no) phenyl aetic agi ?d-'és( :

- n- Butyl - Somg of theysompeunds obtairied By BbEROGA (RO B8 NRY. C
(_4n_- E?hg;l' ;‘gpl;’;m 5&-9“5?“ﬁi)péﬂazi-dea‘hbﬁpﬁnﬁmm)m?eayﬁﬁf,ﬁaqgg;?gggt ?:.;(Cldfd
| sopr opyl- - odes: o bRiciice of-the pibkRS! AT _ca;&n -ani no) phenyl a c acid
a - (45 n - Pt S soie sl (15, (27 51 %ﬁlﬁgwmz-phegylaceﬁ c
aci'd 35-a ‘ag%zsigwga'ﬂqf‘fOﬂﬂlaQKqu'(Iy‘)'isdissolvedorsuspel_lded_inat- 3 . OXO o

g C 115 RVFRInERcledy fram,i for exampld, water,. fodtone; Metrahyk n, - .
-pi per azi noc | @ OCHYTEaBer) er ol, ethanol, oxyerhanohicdisthyl . - 3 - oxo- 1
- Pl per azi nogief, QP ﬂ@lb&? dRzen w&egy@e!c loride; ﬁﬁhfxyewemta\ﬁ _t%_ oX0- 1- =
- pi pertazi nomd st bobiTy I ke R TR esaRR mﬁﬁpérg:_ shéskibe T VeAct LN it e OXf)
pi per azi noc%ﬁdﬂ‘&#ﬁ’éﬂ trompduad: oft foisnutac(IT ), o;l'lwith'--tht__i comgfc;md ofh f:(()%u_la Gid
| . £ § reactive Herivative inthe cashomb geaiefiicnoinpabdbfdoruR (¥ it aCi
[err]=(4-n- ﬁ:ésmce- ' c’eio_f a%a??mﬁs&m the range }z"g)m —'%”h_to.so"c, S
: preferably from —40° to 30°C. The. reaction time is ordinarily 5 minutes o S hours. .

15~ Examples of the base used 'in the above reaction are inorganic bases such as alkali = 15

- - hydroxides, alkali -hydrogencarbonates, alkali carbonates, oralkali acetates; tertiary o

amines such as trimetliylamine, triethylamine, tributylamine, pyridine, N-methylpiper- . -
idine, N-methylmorpholine, Iutidine and collidine; and secondary amines such as di-
o cyclohexylamine or diethylamine. When the compound of formula (V) is used: in: the
20 - form of a free acid or salt in the process (2), the reaction of the process (2) may be - 20
C -effected ‘in the presence of a’ dehydrating condensing agent such as N,N-dicyclohexyl '
carbodiimide, N-cyclohexyl-N’-morpholinoethyl carbodiimide, "N,N"-diethyl carbodi- o :
- imide, N,N’-carbonyl (2-méthylimidazole), a trialkyl ester of phosphorous” acid, ethyl .
. ester of polyphosphoric acid, phosphorus oxychloride, phosphorus trichloride, 2-chloro- = -
25  1,3,2-dioxaphospholasie or oxazolyl chloride. The salt of the compound of formula (V) - 25 s
includes alkali metal salts, alkaline earth metal salts, ammonium -salts, and salts with - _

: . - organic bases such as trimethylamine or dicyclohexylamine. - . =~ . . -n - _ :

) g .. The process (3) is catried out in the manner described below. = - - e Cooe

#% .. When B in the formula (VI) is.a group other than a hetero aromatic N-oxide thio -~ %

et 30 group having ‘a thio group on the carbon atom adjacent to the N-oxide group in'the ~ 30 \_/

i molecule, thecompound of formula (VI). is reacted with the compound of formula - -
(VII) or a tertiary amine in at least one solvent selected from,. for example, water, - '
methanol, ethanol, propanc isopropanol, butanol, acetone, methyl ethyl ketone, methyl

-  isobutyl ketone, tetrahydrofuran, dioxane, acetonitrile; ethyl acetate, ‘methoxyethanol, .

'35 dimethoxyechane, dimethylformamide, dimethyl “sulfoxide, dichloromethane, chloro. 35

- form and a dichloroethane. The above-mentioned reaction is. preferably’ effected in a - -
-strongly polar solvent such as water. In this case, the: pH of the reaction solution is
-advantageously - maintained at 2 to 10, preferably 4 to 8. The' desired pH may be

: . attained by ‘addition of a buffer solution such as'sodium phosphate: The reaction con- :

40  ditions are not particularly limited, though the reaction is ordinarily conducted at 0° to- 40 .
100°C. over a period of ‘at least several hours. When B in the formula (VI) is a hetero _ L
aromatic N-oxide thio group having a thio group on the carbon atom adjacent to the.

- N-oxide group in the molecule, the ‘compound of formula (VI) is reacted with the
compound of formula (VII) in-the above-mentioned solvent in the. presence of a cupric . = .

45 compound. This reaction is particularly useful where dn-alcohol is used. such as methyl 45
~ alcohol, ethyl alcohol, propyl alcohol, isopropyl alcohol, n-buty] alcohol, benzy! :alcohol S
- . or ethylene glycol as the compound of formula (VII); In this case, the reaction pro-
ceeds smoothly by using an excess of the alcohol per se.to allow it to-act as the reaction

L'

- .~ medium, too. The cupric compound used in this process includes organic- and inorganic e
.50 ones, such. as cupric chloride, bromide, fluoride, nitrate," sulfate, borate, phosphate, .50 e
" cyanide, formate, :acetate, - propionate,  citrate, ‘tatarate, benzoate and salicylate. The S
amount of the cupric compound used i§ pieferably 1/2 mole per mole.of the ‘compound L
. of formula (VI). The reaction temperature and the reaction time may. be varied depend- = :
ing upon the kinds of compound ‘of formula (VI), cupric compound and compound . of S

55 formula: (VII), though they are usually selected from the range of 0° to 100°C and 55
the range of several minutes to several days, respectively. = . . TR
. The reactioni conditions to be adopted in the processes (1), (2) and (3) .are not

. limited to those mentioned above, and can be properly varied depending upon the kinds
. of reaction reagents. - - T T

60 _ Further; the non-toxic salts of the- general formula (1), in which R* is a salt- 60
forming cation, can be easily obtained according to-an ordinary procedure from'com-
pounds of the generdl formula (I),'in which R? is a'hydrogen atom or a blocking-group.
Thus, among the compounds of formula (T). of the present invention, the penicillins
can be easily obtained according to any of the aforesaid processes (1) and /(2), while
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morpholinoethyl -6 - - - l 2 d.noxo 1= peraznno-.
' carbonylammo)phenylaoetam:do]pemcxllanaue‘ 2 octy p1 .

)

T ID(=) - (4 methyl 2,3 dioxo - eraZihocarbOnylam1nd)ph'eth-'? CoRl
: acetamndo] -3 - methyl - A®- 'cephem 4- carboxylnc D :
35 7 = [D(—) - & - (4 - thyl - 2,3 - dioxo - 1
: .aoemmdo] 3- methyl A¥- cephem 4= carboxyhc' .
, -7 -{D(=).-a- (4-n- _propyl - 2,3 - diox 'pxperazmocarbonylammoj—:- e .
-'phenylacetamxdo] 3 - metliyl - A°- oephem 4- catboxyhc acid, S I
. 7-ID(=)-a-(4:n- ‘butyl - 2,372 dioxo - 1.- plperaz:nocarbunylammo)- o
S phenylacetamxdo] 3 - methyl - 'A® - cephem - 4 - carbo; lic acid, -~ .. -~ , :
40 - . 7=0D(=) -e-(4 - n.- pentyl - 2,3 - diox s plpgrazinbc'_aﬂrb(anylaminb')'— 40
phenyhcetamdo] 3 - methyl - A® - cephem - 4 - caj icacid, - . o A
7 .[D(—):.- a - (4 - n - hexyl - 2,3 - dioxo.~'1 - plperazmocarbonylammo)-
. . pbenylaoetamxdo] 3- methyl A® - cephem - 4 - carboxyhc acid, =
A " 7-ID{=)-a-(4-n-heptyl -23 - dioxo -1 - pxperazmocarbonylammo)- - .
45 phenylaoetamndo] 3- methyl A%- cephem -4- carboxyllc acid, : R | SR
- . 7-ID(=) -a-(4-1n-octyl -23 - dioxo-1 - plperazmocarbonylaxmno)- - '
phenylacetam:do] 3- methyl A% - -cephem - 4 - carboxylxc ‘acid, - E
_ . 7-ID(—=) -« - (4 -methyl - 2,3 - dioxo - 1 - pxperamnocarbonylammo)phenyl—.-'- e
o acetamndo] 3 - ‘acetoxymethyl - A” - lphem . 4 - carboxyllc acid, - EU
~ .59 . .i, . 7-[D{=)-a-(4-n- propyl - 2,3 dioxo -1 plperamnocarbonylammo)-_ . 50
5 ' plmnylacetamndo] 3 - acetoxymethyl - A%- cephem - 4 - carboxylic acid, - - -
" 7-[D(+) - a- (4 - ethyl -.2,3 - dioxo - 1 - pxperazmocarbonylammo)phenyl-'
acetamxdo] 3. acetoxymethyl A’-cephem 4 - - carboxylic acid,
- [D(—) - a - (4 - iso - propyl - 2,3 - dioxo~'1 - p:perazmocarbonylammo)-'

_;[x;azxnécarbonylaxmno)phenyl-' _ 35 :

55 phenylacetamldo] '3 - acetoxymethyl - A’ - cephem 4;carboxyhc acid, - - 55
. _ 7-ID(=) - a«~- (4 - ethyl - 2,3 - dioxo -~ p:peramnothlocarbonylatmno)- S
phenylaoetam:do] '3 --acetoxymethyl - A® - cephem - 4 - carboxylic -acid, -

7 - [D(=) ~'a - (4 - methyl - 2,3 - dioxo.-.
phenylacetamido] - 3'- acetoxymethyl - A® - 'cephem

1perazmothlocarbonylammo)- :
carboxylic acid,

60 . 7-[D(—) - a- (4 methyl - 2,3 - dioxo'- 1'- pip eram‘bcarbonylammo)phenyl— ’ 60 —
acetamndo] 3-12-(5- methyl 1 3,4 t!uadxazolyl)thlomethyl] cephem -4 -
c_arboxyhc acid,

7-[D(-) - A 4- ethyl 23 - dnoxo 1 - piperazin arbonylammo)phenyl- _
_ acetanudo] -3- [2 (5 - methyl - 1,3,4 tlnadlazolyl)thxomethyl]'t‘ = A® - cephem -4-
. 65 carboxylic acid, -

65



50 a- (4 - Benzyl - 2 - nmethyl - 3,5 - dioxo - 1 -

pi per azi nocar bonyl am no) phenyl - 50 acetic acid [err] - (4 - Methyl - 2,3 -
dioxo_-_1 - piperazinocarbonyl am no)phenylacetic acid As the reactive
derivative in the carboxyl group of the conpound represented by the general
formula (V), there is used a reactive derivative of a carboxylic acid whic
55 is ordinarily used in the synthesis of acid am des. Such reactiye
derivative includes, for 55 exarrpl e, acid halides, -acid anhydri des, m&
aci d anhydrides with organic or-inerganic acids, active acid am des, af
cyani des or a |ve esters Partlcul arIy, : -..'d chI ori des, mxed aC| d
anhydrldes vo M- - , " i i - el
aci d anhydri des are m-xﬁm—a)cml ahhydm@ﬂ&m{&mubb{mmmad:@mamoam ds

al kyl carboni ¢ 60 Phenylseeagido] 4,3t ar@onF’S‘hﬂm H34 qribiadizzalyRdiomethiylho fc aci ds;

exanpl es-of the acti STers QiCYngnBt Byl er
su%‘*"“‘*‘%ﬁf‘%“"*’@ a2 Léé; L lﬁﬁw%%s
exanpl es of the a(carboxghoaaz:i am des are N-acy saccharl ns, N-acy _
i m dazol es,” N-acyl’ 7b ?Xc;))l (ggyhenlel%?’d-l. - & 1 pipexpzinqeay :
N-acyl sul f onani d -( H’ﬁﬁ'ﬂnd&s’ OT S

by, for: examme prog S{D( ).,,p.l’ 4 Zaethyl -G53 dnoxgol-plperazmocarbonylammo)phmyl- 10
1, 508, 062 acetamido] - (1 - methyl - 1,2,3,4 tettazolyl)thlomethyl] Al - cephan 4— ST
' ."mogyh‘irgmd’ 1- 1- 23 - dioxo - 1 ocarbony]
' @ 4 - m .3 - dioxo - 1 - piperazin onyl-
T ammo)phen§laoetamxdo§ - eth{S (1 ml 1,2,3,4 - mazol;yl) thiomethyl]- e
15 . at- cephem 4 - carboxylic acid, - 15
- . T-[D(~) - e - (4,6 - dimethyl - 2,3 dioxo - I-piperazmocarbon lamino)-
phenylacetamido} - 3 - [5 - (1 - methyl - 1,234 - tetrazolyl)thiomethyl] - A™ .
. cephem - 4 - carboxylic acid,
o 7- [D(—)-a-(4-phm - 2,3 - dioxo - l-ppetazmocarbonylammo)phenyl- : .
20 acetamido] - 3- [5 - (1 - methyl 1,2,3,4 - tetrazolyl ) thiomethyl] - A° - cephem - 4- 20
: ) carboxylic acid, - : L
L 7-[D(=)-a- (4 - methyl - 2,3 - dioxo - 1 -pperazmocarbonylammo)phenyl— _
: acmmndo] 3-[5-(1,34- thiadiazoly!)thiomethyl] - A° - cephem - 4 carboxyhc .

- -+ acid,

s 28 . 7-[D(—) -~ (4- ethyl -2,3 - dioxo - 1 - pip erazmocarbonylammo)phenyl- 25
' : g ace‘t:mndo] -3- [5 (1,3,4 thmdlazolyl)thlomethyl] A - oephem 4- carboxyhc .
e “acetan d[l])(_3) ey (?1 ethy!l12?3gim llfnﬂuI iethyl} - A Jpheny

.acetamido] - - 1m - triazo! y om cepem - '
\/ 30 - carbozylic acid, : B

S [D(—-) -a-(4 etbyl 2,3 dioxo - 1 - fl perazinocarbon: lammo)phenyl—
aoemmldo] 3.- [2 - (1 - methyl - 1,3,4 triazolyl) thiomethyl] - A’ oephem 4~
| Carb"xyhcl)a(c‘d) (4 - phenyl - 2,3 - dioxo - 1 ronylamino)phenyl- .
--(4- 2,3 oxo - 1 - piperazinoca ) pheny - .
'35 acetamido] - 3'- [2-~ (1 - methyl 1,34 - mazolyl)thmmethyl] - A*- cephem - 4~ '35
carboxylic acid, .
: 7- [D( Y- (4 methyl - 2,3 - dioxo - 1 - pnperazmocarbonylammo)propmn—
" amido) - 3 - acetoxymethyl - A® - cephem - 4 - carboxylic acid,
_ : 7-1 D( Y-a-(4- methyl 2,3 - dioxo - 1 - mperazmocarbonylammo “P- " an.
40 hydrosyphenylacetamido) - 3 - [3 - (1 - methyl - 12,34 - tetrazolyl) - thlometh 40
S Ad. c;ph%m]o)(4)carb (hc acxd -
- ~)-a-(4 methyl 23 dioxo - 1 1perazmocarbon lammo henyl-
aoetamxdo] '3 - azidomethyl - A® - cephem 4-carbox[;'hc acid, Y Jpheny
o 7= [P(=) -~ (4~ ethyl - 2,3 - dioxo - 1 - xperazmocarbonylammo)phenyl- T4 :
45 acetamido] - 3 - [5 (1- methyl 1,2,3,4 tetrazolyl)tiuomethyl] A® - cephem 4- '
carboxyh([:Daznd (
S )&~ 4 methyl 2,3 - dioxo - 1 - pxperazmoca:bonylammo hcn 1-
" acetamido) -3 - {5 - (l methyl - 1,2,3.4 - netrazolyl)thwmethyl] A® - cepl):gm }:4- .
: carboxylic acid, o
‘50 7 [D(—- ) - - (4 - methyl - 2,3 - dioxo - 1 - xperazmocarbonylammo)phenyl- - - 30

ac%tanudo] -3- [2 (1,3,4 - triazolyl) - thmmethyl] A - cephem .4 - carboxylic
acid, - '
B 7- [D(—) - - (4 mel:h 1-23 - dioxo - 1 - piperazinocarbonylamino) phenyl-
o 5 aot:;atmdo] 3- [5 (1,2 ,3,4 tetrazolyl)tluomethyl] A® - cephem - 4 - carboxyhc 55
. acl R . . '

7- [D(-—) - - (4 ethyl - 2,3 dxoxo 1- Tperazmocarbonylammo)phenyl—
'acztamxdo] -3-05- (1,234 - teu'azolyl)tluomethy] A cephem 4 carboxyhc
-acid, -
X -[D(=)-a-(4 methyl 23 dioxo - 1 - plperazmocarbonylammo henyl- :
60 acetaxmdo] =3~ [2- (5 - methyl - 1.3,4 - oxadiazolyl) thiomethyl] - 4* - cepl)xgm il 60
_carboxyhc acid,
" T-[D(=) - (4 methyl 2,3 - dioxo - 1 - plperazmocarbonylammo)phenyl-
. acetamxdo] 3. [3 (2,6 - dunethyl 5-0%0-25- dlhydro 1,2,4 - triazinyl thio-
65 methyl] A’ - cephem - 4 - carboxylic acid,
-D(—)-a-(4- ethyl 2,3 - dioxo - 1 - plperazmocarbonylammo)phenyl— 65



Some of the conpounds obtai ned by process (3) can further be used as the
starting conpounds in process (3). Any of D, L- and racem c conpounds of
formula (VI) may be used. The nodes of practice of the processes (1), (2)

and (3) are explai ned below. 5 The processes (1) and (2Z) nay pe
carried out under substantially the same con- 5 ditions. That is, the

of* formula (11) or (IV) is dissolved or suspended in at |east one
W vent selected from for exanple, water, acetone, tetrahydrofuran
acetonitrile; dinethylformam de, -nethanol, ethanol, _

t hanol , diethyl ether, isopropyl ether, benzene, toluene nethylene
- chl orlste chlﬂroform et:hyl . acetallﬁom,@sz . .and._ et hyl |sobutyl ksst-one.  The
resul ting S Qeethimidal) - CI §u§p_e,g§ s‘ﬂﬁazbl?l))rm ] Wat Tbepheti € 4 € zarboxylieU 11 Ve Sﬁzl\/;/e

i ve of the ound of  formula (Il or wth the corrpeund of: fornul

or a reactive ¢ Pree(fn (?ér- P negarbpaylamite hd of fornula
et =-.Eg§orgat§§e%‘g ' SR aﬁu °t he J ange from

(V).in the A o )

[err] preferabyy [b(om [ne-r eﬁ{aﬁ-zsaaﬁm paazmscam@naaﬂroydmﬁ minutes to 5
hours. 15 a ol e d;tbateoxldeedthmm ab-cwﬂ:eme&ctarmylare i norgani ¢
bases such a‘s"agllf g 10> jides hydrogencarhe tes al kali
" carbong ) A BT ?._ o ME& 'E. St hy hgmi ne;

trieth am ne, 7tt[13pu9 yuam Diethfl e 12)30 1 Hls@ﬂiﬁ@lmmo h&@l—
N- et hyl nor %ﬁmm 3I-ti2rdlmetmllwdezylyl)ﬂnhmélyllanﬂ-%ﬁwrﬁdawbwhcnes such as
di - -cycl ohe r. d|.th €.di . When Lhe compou fo mula (V) is
used |g§ht he a2fmi ;r:[,?? 8 ;m%%g @Pcé,%ﬁzg‘fﬁc' ﬂ%ﬁ‘g gegfs (2)s the -
of the- dﬁ % {(@)- eay)-BE - fb 1- pxperazmocarbonylammo)phenyl—_

atetamx J-3% [3 (6= methylpyndazmyl)tluomethyl] S Ab- ceph '+ 4. carboxylic

react |

7 [D( —) (4 methyl . 2,3:+dioxo =1 + plperazmocarbony ammo)pheny[-"_

20 ‘dcetamido] - '3 - [1 SR methylplperazmo)tluocarbonylthmmethyl] s A’ - cephem- 20
4 - carboxylic acxd, o
L TEIDEE) e eth 1:2,3-:dioxo < 1.- pxperazmocarbonylammo)phenyl-
- . acetamido] - 3 < [S 2 (3 methyhsoxazolyl)carbonylthlomethyl] A% - cephem 4—

carboxylic acid,
PR [D( ¥ (4= methyl 2,3+ dioxo - 1- pjperazmocarbonylanuno)phenyl- 25 fa
‘acétaimido] = 3 - ethoxythiocarbonylthiometiyl - A° - cephem - 4 - carboxylic -acid; .- :

T [D( )-ae-(4- ethoxycarbonyl 2-0x0-1- pxperazmocarbonylammo)-

25

'phenylacetalmdo] o _ yl A% 2 cephen - 4 £ > catboxylic. acid, . .
AU TID(=) - w (4w n - hexyl <3 -oxo - 1 - plperazmocarbonylammo)phenyl- e
30 a_oetamldo] - 3 - meth A’ cephem -4~ carboxyhc acid, : 30\

_ 7 IDER)< ‘agetyl <2 < 0%0-~ 1~ {Jerazmocarbonylammo)phcnyfacet-
‘amido]: 3 - [2- (5= methyl - 1,3,4 < tluadnazol thiomethyl] - A“ - cephem 4
carboxyhc acid,

. P LD(— ) s 4 methanesulfonyl -2 - 0%0. =L - pxperazmocarbqnylammo)- .

35 "pheny!acetamﬂo] - 3202 = (5~ methyl £.1,3,4.~ t!uadlazolyl) - thlomethyl] ~A- 35
' cephem 4- carboxyhc acid, -
7= [D(==) = @~ (4 - methyl - 2-i0ox0-~ 1 ~ plperazmocarbonylammo)phenyl- .
acetamxdo] 3-12- (5 methyl 1,3,4 tluadlazolyl) thmmethyl] A‘ cephem-'

: . 4 ca;rbo?gx(c a)cnd, ( .

40. - ~a < (4= ethyl 2.- oxo 1- plpm'aZmocarbonylammo henylacet- 40 .

- 40 am1do] 3-[2- (5 methyl - ,3,4 thxadlazolyl) thxomethyl] A )egphem 4 " -
'carboxyhc acid; - - : :

7-ID(—)-a-= (4 = acetylammocarbon A - 2 oxo -1 --p:peraz' ca_rbonyl- _
L _ammo)phenylaoeta:mdo] =3 [2% (5 methyl 1,3,4 thxadxazolyl) tluomethyl]- '
45 A® - cephem - 4 - carboxylic' acid, 45
7- [D(—) - - (4 - methyl '3 _ox0-1- plperazmocarbonylammo)phmyl- o

acetamido] -3 - [2 - (5 methyl 1, 3,4 tlnadlazolyl) thxomethyl] A’ cephem-
4 - carboxylic acrd, .

: _ 7 - [D(=) - (4 ethyl -3 oxo - 1pcrazmocarbonylammo)phenylacet— ' )

50 “amido} -3~ [2 - (5 methyl - 1,3,4 tluad:azo yl) thmmethyl] - cephem 4 .50 ®
carboxylic acid, = - ' o
7-[D(—) -a- (3 5. - dioxo - l p1perazmocarbonylammo)phenylaoetarmdo]- «
i3 d[2 (5 methyl 134 thladlazolyl) thxomethyl] As - cephmn 4;:_ ar,boxyhc
55 - 7-[D(=)-~a- (4 acetyl 25 - dloxo 1- pxperazmocarbonylammo)phenyl- .55
-acetamxdo] 3.-[2=(5~ methyl 1,3,4 thnadnazolyl) - thiomethyl] - A? - cephem-
4 < carboxylic acid, .- -
- 7-[D(=)-e-(4- acetyl 2 0%0 - 1 {n razmocarbonylammo)phenylacet—- _

) amido] <3 <[5 - (1 methyl 1,234 yl) = thxomethyl] A* cephem 4- .
60 ‘carboxylic acid, - .60
S 7-[D(—)-a- (4 methanesulfonyl 2 0%o0 - 1- pxperazmocarbonylammo)- :

phenylacetamndo] -3 -5 (l - methyl - 1, 23,4 tetrazolyl) thlomethyl] - As
‘cephem -4 - carboxylic' acid, .
7- [D( ) - (4 methyl 2 - 0X0 - 1- plperazmocarbonylammo)phenylacet-

I,I




effected in the presence of a dehydrating condensing agent such as

NN- di cycl ohexyl carbodiim de, N-cyclohexyl-N -norpholinoethyl carbodiimde,
NN -diethyl carbodi- imde, NN -carbonyl (2-nethylimdazole), a trialkyl
ester of phosphorous acid, ethyl ester -of #poliyphosphoric acid, phosphor us
oxychl ori de, phosphorus trlchlorlde 2-chloro- 25

1, 3, 2- di oxaphosphol ane or oxazolyl chlorde. The salt of 'the conpound,q
formula (V) 25 includes alkali netal salts, | kal i ne earth netal sal tsg
anmoni um sal ts, and salts with organic bases such as trimethyl anmine of " {H~
di cycl ohexyl amine. The process (3) is carried out in the manner described
bel ow.. When B37n the formila (V) is a ds¥8¥2ther than a hetero arqmallic

N- oxi de {hi,0 30 aml&,r]mgp. tya.vqlngn@,ylhl,g,ggtwq _t[hiem&?npon -3bphéh ad4 acent

to the N-Oxi de grcupoxylic gddp - 30 nDIecuIe the conpound of formula (VI) is

reacted with the comd ofhruysthyl ¢ 9)-lopo of - IP?f ﬂa‘i“;ﬁy‘%ﬁ phegyfacett | east
one sold:vent sgl ect] gugﬂ'g][ OZ‘ @ ]" lteé'Fz" N ot R AFRSE - %ropagol
i sopropanol , but an 7 age(c.opea -r’r@tiu& mm&,bdﬁgtmeoxorret biperhAdEtiopyl- ket one,
t et rahydr of ur an, ylaanatxdnjl-BH [5e; (let insthyl ad 284t -getrapaylh o hjeatethplhol , 35

di met hoxyet hane |IOXI de di.chl Qr,0 hane .
chl or o- forn;ng%%g o&ﬁﬁé{{;s’#ﬁ& afﬁ‘ % ? iﬁ 4on i®

preferably effecta;drb ma rong / pol ar sol vent such as vva er nthis
case, the pH of the ﬂeaﬂIG-oh-cew{ctbm 3s ozalvh Mmmmtat 2 to
¥z tHieme

10, preferably 4 t®0] Brobaed rRdyhHL A - Fraset 1 s8faicerbem -8t a

buf fer sol utign sue %é ﬁbd) UM pROS AL ifnm“& yheiliido) ONS B e
not parti cul al(ral y Is{‘r’lieh ﬁdﬂgﬂg?ﬁ;,he:fmbggmm&yqr n&pli’e‘h&;nw%ed at 0

to 40
7- [D(—) - - (4:- acetyl 2,5 - dioxo - 1~ pzperazmocarbonylammo)phenyl—
~ acetamido] - 3 - [D - (1 - methyl - 12 354 - tctrazolyl) thxomethyl] A® - cephem-
- 20 4 - carboxylic acui and - 20
' methoxymethyl 7.- {D(—) - «- (4 - methyl - 2,3 - dioxo - 1 -:piperazino- :
carbonylamino )phenylacetamido] - 3 - methyl - A® - cephem - 4 - carboxylate.
; The susceptible test ‘of typical compounds among the compounds of. the presmt
. ' invention are shown below. : -
" 25 (1) : The minimum' inhibitory concentrations '(MIC) of the compounds against 25
) different standard strains are shown in Tables3and 4. -
The minimum inhibitory concentration (MIC) was determmed by the plate method
. disclosed in * Chemotherapy * (Japan), Vol. 16, (1968), pages 98—99. The culture
_ medium used was a Heart infusion agar (pH 7. 4) The number of: the cells per plate
\_/ 30 - usedin the inoculum was 104 (10° oells/ml) 30



[err] over a period of at |east several hours. Wien B in the fornula (VI)
is a hetero aromatic N-oxide thio group having a thio group on the carbon
atom adj acent to the N-oxide group in the nolecule, the conpound of fornula
(VI) is reacted with the conpound of fornmula (M1) in the above-nentioned
solveént in the presence of a cupric 45 conpound. This reaction is
partigylarly useful where an al cohol is used such as nethyl 45 al cohol
et@%gc

al cohe

dohol , propyl -al cohol, isopropyl alcohol, n-butyl al cohol benzyl-
ethyl ene glycol as the.conpound of fornula (VII), In this case,

the reg on pro- ceeds smoothly by using-an excess of the alcohol per se
. to all 3 it to .act. as-the reacti odSeBMRUM t00. The cuprlc conpoggd used in
“this process. Tncludes .organi ¢ and, 1norgani ¢ 50 ones,  such as cy |c
i chloride, bromi de, fluoride, nitrate, sul fate, borat e, phosphat e,
~ cyanide, formate,f PTroproTate Tt TAL —tararaj & benzoate and,
. salicylate. The anou upri ¢ donpdun useﬁ'Ls_)Beferably_llz nol e
- per nole of the clongg [ fofmuld& (Y1).oThel reaéti onjtienperature and the
reaction tine :mw -vari ed depend- ilng upon} t he ki ndg of conpound of
formula (VI), ic o 4nd congound off 55 _fofnula (Vi1), though
they are ‘usually gctpd: mthe rarge. of [Errland t:he range of several
- mnutes to.several g& _ tlﬁély Thg .re ctiBin:copditions to be
- adopted in the prp | 2) Jand|(3)narel not lim{ed to those _
menti oned . above, be properly \ari'ed dependi ng fipon the kinds of
reaction reagent.i — . rurther | the nop-toxic salts of the general
~formula (), in wh ] isjasalt4 = 60.] S
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form ng cation, can be easily obtained according to an ordinary procedure
fromcom pounds of the general fornmula (1),in which [err] is a hydrogen

atom or_a blocking-group. Thus, among the conpounds of formula (1) of the
present invention, the penicillins can be .easily obtained according to any

of the aforesaid processes (1) and (2), while 31
1,508,062 the cephal osporins can be easily obtained according to_elther the,

af or esai d process (1), (2) or-(3). The, present penl cillins. and
cephal osporins ‘i nclude concretely the fol | ow ng com pounds - though are not
restricted thereto. The fol | owi ng- peni cillins can be produced by.5

of the afores3 d processes (1) and _(2); 5#806%e follow ng cephal gsp [ n3s
can be S\Qroduced By ‘any of 't'he aroresal d | ‘processes (1), (2) end (3)
Penicillins: [D(-) - a_- (4 - acetyl - 2 - oxo - 1 -

piperazkmocarbonylanino)phanylgcet- am gdo] pgni cjl l aji c Qpld ﬁ? . 6
- [D(-) - [err]. - (4 - dic1|orﬁacety| 12 -Joxod- 1} © T
pi per azi nocar bonyl ami no) -- | 10 Phenyl acét ani fo] peni ci|l | adl, ¢ aplh, 6 - [D(-)
- a- (4 - enanthoyl -2 -foxa - 1. piperayinocarh nylan1nqbpheny|-
' Y S T 1) :
b 8 & &
-
o - - ™~
un thH i n
[ ~ F; ~ ~
\4 \Y4 v \'%
R = | = B 5 R
- z - - - ~
g v Y} Vv \Y/
e
-
e 3
g

o i .
- - o 2
68 | £88 | o8B | 555
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acetam do] penicillanic acid, 6 - [DX-) - a - (4 - cycl ohexanecarbonyl - 2 -

oXo - 1 - piperazinocarbonyl- 15 am no) phenyl acet am do] penicill anic

aci d, 156 - [D(-) - a- (4 -
- —acetyl—="3 -methyl - 2 - oxo - 1 - piperazi nocarbonyl am no) - _ _

phenyl acet am do] penicillanic acid, 6 - [D(-) - [err] - (4 - nethanesul fonyl
1 - piperazinocarbonyl am no)- phenyl acet am do] penicill anic

.6- [D(-) -[err]- (4 -.n- hexyl - 2 - oxo-1 -

-

! arbonylanlno)phenyl 20 acetam do penicillanic acid, 6 -
- (4 - n- butyl -2 - oxo - 1 - piperazinocarbonyl am no)phenyl -
ic_acid 25 1’508’0526- [D(-)-[err]-~(4 -n Wutyl -6 -
methyl 2 - oxo - 1 - plpera2|nocarbonyl-'anlno)phenylaoetanldolpen|C|IIanlc
acid, . o ——=25—6— PD(-) - [err]-"(4 - n
- octyl - 2 - oxo4l -npippraz hnbcqrbo Ian1no)phenylg acetanldo -
_penicillanic atid,: 6'7%[X-( -“§ - (14 - pivaloyl xynethyl - 2- 0x0 - 1-
'plpera2|nocarbonylﬂnino - 3b - phﬁnylacetaTldo penlcrllanLC'aCid,_G -
[D(-) [err].- (4 - |palpitoy- 2 - Qxo -1 - .
plpera2|nocarbonylLnianphehyI 30 acewanld)]pemicnllanic acid, 6 - [D(-)
a - (4 - capryloyl - -gpxowml f'plp&razr1ocahbonylanino)phenyl-
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acetam do penicillanic acid, 6 - [DX-) - a - (4 - caproyl - 2 - oxo - 1-
pi per azi nocar bonyl am no) phenyl - acet am dol penicill ani c aci d,

356 -_[D(-) - a- (4.- chloroacetyl - 2 - oxo -1 - _

pi per azi nocar bonyl am no) phenyl - acet am do]penicillanic acid, 6 - [D(-) - a
- (4 - benzoyl -- 2 - oxo - 1 - piperazinocarbonyl am no) phenyl - 40
acetam do] penicillanic acid, 6 - [D(-) -~ a - (4 - p - chlorobenzoyl .
oxo - 1 - piperazi nocarbonyl afm no)- = 40 phenyl acet am do] penicillanic.
6 - [D(-) - a- (4- p- nmethoxybenzoyl- 2 - oxo - 1. p| per azi noca# cﬁf

am no) phenyl aget am do] peni ci | | anl o aC| d150§062 (D( ) - [4 (3 4,5 -
tri met hoxybnn nul \ e OXO _ e 41;'_
car bonyl no] phenyl acet am do} penl ci I I anl ¢ acid, . _ o '
45 6 - { -) - a- [4- (2,4.-_dichlorobenzgyl) - 2_-.oxo- -
pi per az§ nocar bonyl am'no] pheny‘L acefam go}pgnicillanfc agid, 65 [D(-) a -
4 - acetylam.nocarbonyl - 4 -oxb - | - rll perjazi dcar ponyk: 50 °©
ani no) phenyl acet am do] peni di || ahic hecidy 6 - [D=) -ler rg- (4 -
phenyl am nocarbonyl - 2 - gxao - 1. -{piperaziinocarbonyl - %0
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phenyl acet am do] penicillanic acid, 55 6 - [(-) - a- (4 - nethyl -
3 - oxo - 1 - piperazinocarbonyl am no)phenyl acet- 55 am do]penicillanic
acid, 6 - [-) -a- (4 - n- butyl - 3 - oxo - 1 -

pi per azi nocar bonyl am no) phenyl - acetam do] penicillanic acid, 6 - [D(-) - &

- (4 - ethyl - 3 - oxo - | - piperazinocarbonyl am no) phenyl acet- 60
am do] pe nllanic acid, 6 - [D(-) - a - (4 - isopropyl - 3 - oxo - 1 -
praéifi urbonylan1no)phenyl 60 -acet ani do] penicillanic acid, 6 - [EX-)
- a _ fn-< pentyl = 3.- oxo.- 1 - plpera2|nocarbonylan1no)pheny|
acetanio:-pen|0|llan|c acid, 32 1, 508, 062
132 6 RDL).o Terr] = (4 - iso --IJQW| 3.-.0x0 - 1. 42 .
g"plpera2|nocarbonylan1no)pheny| acetan1do]pen|0|llan|c acid, 6 - [—
c-[err] - (2 - nethyl - 4 - n.- butyl - 3 - oxo - 1. - | era2|nocarb yI
an1no)phenylacelan1(o]p§n|0| | anj,c acld,b5- 1« '6f D-)- [err] (4;;_n
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am no) phenyl acet am do] penicillanic acid, 6 - [D(-) - [err] - (4 - n - butyl

4 hnn\/l

- 6 - nmethyl - 3 - oxo - 1 - piperazinocarbonyl -

am no)phenyl acetam dolpenicillanic acid, 6 - [D(-) -[err] - (4- benzyl - 3

- 0X0 - 1 - piperazinocarbonyl am no)phenyl acet- 10 am do] penicill anic
aci d, 10 6 - [D(-)
- [err] - (4 - - hydroxyet hyI' - 3- o0x0-1- pi perazi nocar bonyl am no) _
phenyl acet am' do] penicillani-c-acid, 6 - [D( ). [‘err] (4 - acetyl - .2 56
methyl - 3 - oxo - piperazinocar bonyl am’ no) - phenyl acetani do] peni ci L I anl
acid, 15 : ‘_6- _[D( N-a-(4 —car.banP’yds’osg L o __“43_. Y

rrethyl “ 3- OXelpr:

am no)pHe.DyI acetam do] penlcllanlc acid, 6 - [ D - ) - [err]' (3 ox0 - 1 -
pi perazi nocarbonyl am no) ppenyl acet ani da] lpeni- cillanic acid ¥ - [D(-) - a
- (2,5%# . dinet hyl - 3 - oo -l - Ipipe&{azi pocapbonyl anmdo) phedyl - 20
acet ani do] pen| cillanic acjd, = | ~ 2" 4 2 | 2 <
20 6 - [D(-). - a - (5 - thyl - 3 - oxo -j1 - _ ' S
pi per azi nocar bonyl an no) pper - am-dolpenici-ladic acid 46 - [D(-). .
-[err] (2 - et hoxycar bonyf methyl 4 3 - oxof- 1 - pilperazinogarbonyl- - - -
anmi no) phenyl acet ani do] penj ci Iqu\a'ni ¢ acigd, 6f - ,[-:@(-)-'[errg} - {2 - methyl- 3 -
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am do] penicillanic acid, 6 - [D(-) - a - (4 - ethyl - 3 - oxo - 1 -

pi per azi nocar bonyl am no) propi on- am do]penicillanic acid, 6 - [D(-) - [err]
(4 -allyl - 3 - oxo-.1 - piperazinocarbonylam na)phenylacets .
“am do] penicillanic acid, . '

30 6 - [D(-) [err]-(4-a-rrethy|a||y|-3-oxo-1- :

pi perazi nocar bonyl am no) - phenyl acet am do] penicillanic acid, 6 - [D(-) -
Terr} (A rr] -.methylallyl - 3-- exo- -1 - piperazinocarbonyl am no) -
-phenyl aCet@ny/do] penicillanic acid, 35 6 - {D(-) -[err] - [4 -
(trans »42A2 /butenyl) - 3 - OX0 - 1,508,082 €T AZi nocarbonyl 35 agi no]
‘phenyl T CIT 1T 1) - LerTl & - texyl.~ 3
- 0Xx0 - .1 - piperazinocar bonyI am no) phenyl acet am do] Qenl cillanic @gid, 6

- [D(-) -.a- (4-

A AN

pi perazi nocar bonyl ai 1 "acet‘.ahk do]:gen'i i §I ani ¢ acid, -
40 6 - [D(-) - a - (4 rx-'ctyln 3]- 0¥ -+l - | : :
pi per azi nocar bonyl afi no) phenyl - acet.am do] penficillani:¢ acid, 6 - [D(-) - a
- (4 - n - dOdecyl S OX§ 1 Perazt+ - m nO) phenyl -
acetamdo]penlmllahlc aci dif 45 6 --[D(-) --ferr] - (4 -
cycl opentyl 3 - ipxo v 1 | piperaz nocar bonyl am no) henyl - 45
' | - R E ] AT T
2 g R 9
= 5 = =
o~ .-i ~ - iy
Vv \Y \4 Vv '
- 5 = 9 5 U
g- ~t ~ " - -
g v S o V4
A '
[.2Y
S | :
~ g‘l\ﬁ?g . l : (<]
VOO . . © : e B
et S B med | RS
"= | g58 | 888 | °52°
LE R
' g' b F‘i S
EO| g £ B
o B - R - : -8
8 T EO | E-{_. o) i
°‘[:}‘5 L g‘.. 8" - .
RN - S B N
g fo’['zj B B s
N N i . [&]
o = 0 =
) ° 3 2.
DAY N o )
8 .‘ ' & 8.
e s | % g

it e R .



acetam do] penicillanic acid, 6 - [X-) - a - (4 - phenyl am nocarbonyl - 3
.- OX0 - 1 - piperazinocarbonyl - am no)phenyl acet am do] penicillanic. acid,
6 - [D(-) - [err] - (2 - phenyl - 3 - oxo - 1-

pi per azi nocar bonyl am no) phenyl - 50  &acétani do] penicillanic acid,
50 6 - [D(-)-[err]- (4.- norpholinonethyl - 3 - oxo - 1 - .
pi per azi nocar bonyl ani no) - phenyl acet am do]penicillanic acid, 6 - [D(- -

[err] - (4 - acetyl .- 2,5 - dioxo - 1 - piperazinocarbonylanino)ph. AR
acetanldo]pen|C|IIan|c aC|d 55 ' 6 - [D(-) - a- (4- benzRy¥ 4 2,5
- dioxo - i per azi nocar bonyl ami no : 55 acetanldo eni s ANi-C
acid, .6 - [14§ p P — JrgiX\/l ‘ )EQann ]p - 5a
pi perazin carbonylnlno)phenyl acetanldo]pen|0|llan|c aC|d 6 ' [EX )
[err] - T4 - benyl - 2,5.- dioxo - 1 - plpera2|nocarbonylanlnquhenyl
acet angi.do] penicillanic acfd, 6 - [ID(-), (4 - ethyl - 2,8 § dioxo - 1 -
piperazinocarbonylanino)p1ehyh-;acetan1do])en|dllla iCc apld 6o- [D( -) -
[err]-(4 - nmethyl -2,3 - fliox8 - 1- ptperazinbcar bpnyl & noj phenyl~-
acet am do] peni cil l'ani ¢ ac|d, : y - e e
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33 1, 508, 062
336 - [D(-) - a-(4- n-propyl - 2,3 - dioxo - 1 -

- pi.perazi nocarbonyl am no) - phenyl acet am do] penicillanic acid, * 6 - [D(-) -

a (4 - n- butyl 2,3 - dioxo - 1 - pi perazi nocar bonyl am no) phenyl -
acet am do] penicillanic acid, 5 6 - [D-)- a- 4 - iso propyl - 2,3
- di 0X0 - 1 - piperazinocar bonyl am no) - phenyl acet am do] penicillanic acid,

dADX-), - (4 - acetoxyethyl - 2,3 - dioxo --1:
p| per a%oc yI am no) - phenyl acetam do] penicilianic acid,. 6 - [D(-)- -
(4 -al -1 -di oxo - . pi per azi nocar bonyl ani no) phenyl 10

acet ami g®] p¥ L I 1-ani. c acr d o 1,508,062 . . e
10 6-- [err] A - phenyr 23 dIOXO - 1- ) )
pi perazi nocarbonyl amﬂ phenyl acet am do] peni ci | | ani ¢ aar d, 6 -. [D( Y -

(4 - [err] -"chioroefhyt—23—=diroxp =T~ Dl perazrnoragbonyl amno)- .«
phenyl acet anmi dol- pen} ci | Rani g acitl, b - & 6- AD(-) -o[err] (6.- methyl"
- 4 -ethyl - 2,3 - dloxom- :1|- pifperafi noear bgny!l -m 1k ' g
am no) phenyl acet ami dp] peni ci I}l anine acld, 6 - [|D() - [efr] - (4,6 - di met hyl
-.2,3 - dioxo - 1 - prperazi ocarbony amno) -. I ' ' S
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phenyl acet am do] penicillanic acid, 6 - [X-) - a- (4 - n - pentyl - 2,3 -

dioxo - 1 - piperazi nocabonyl am no)- 20 phenyl acet am do] penicil |l ani c
acid, 20 6 - [D(-) -[err]-
(4 - n- hexyl - 2,3 - dioxo - 1- piperazi nocar bonyl am no) -

phenyl acet am do] penicillanic acid, 6 - [D(-) = [err] (4 - n - heptyl - 2,3
- dioxo - 1 - piperazinocar bonyl am no) - phenyl acet am do] pen| ci I I anl c aci d

25 6 - [D(-) - [err] (4 - n- octyl- 2, dioxo - 1 - -

pi perazi nocar bonyl ami rio) - 25 phenyl acet am do] penl cil'lani c aCI d 6_-_'
[D(:) (4 - ethyl - 2;3 - dioxo - i pera2| not hi‘ocar bonyl- ‘ani np)t
phenyl, acetam do] peni cil-l'anic-acid, 6 1sqs,o§2) [err]_ (4 - rret hyl -2 3 .

di oxo- prperazinocar bonyl anm no) p- 30 - T i

hydr oxy\ﬁenyl acet am do] peni ci I lani ¢ aC| d, _ - .30 6 - [-aD( ) (4 -
ethyl ;; 2,3 - .dioxo - 1 amnoy - :

hydroxyphenyl acet am do] p -R[D(]) -ia - ‘(4‘»’ mat hyI - .2-, 3
- dioxo - 1~ piperazino arbg ) '1,4-v-* g - _
cycl ohexadi enyl acet am dof id, 3% - V6. - [D( ) --a- (4 -
ethyl--. 2,3 - dioxo - 1 am no 1, 4- ' :

, ‘ Zy -

cycl ohexadl enyI acet am do lanic acjd, & -[D (-)a

propyl---2,3.- dioxo - i plgerau nocar bop_nyl afii noJ- g
no :

-V

o1 (4-n-

25

100
100

3.1
6.25
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1,4 - cycl ohexadi enyl acet am do] penicillanic acid, 6 -
butyl - 2,3 - dioxo - 1 - piperazinocarbonyl am no) -
cyclohexadlenylacetanldo]pen|0|IIanlc acid,

11

[ X
4-

-a-(4-n-

)
40

-acid, 4 N - [DL -
pi per- rbonylanino) -
[ DL -- a48 - .n but yl .

406 - [DC - a - (4 - nmethyl - 2,3 - dioxo -
2- thienylacetam do]penicillanic acid, 6 - [DL - a - (4
diioxo - 1 - piperazinocarbonylamno) - 2 - thienyl-

[err] (4 -
2-
2,3 - dlsosm-

n. - propyl -

1 -

1- piperazinocarbonylanino)'j

- ethyl - 2,3 -

acetanldo]pen|C|IIan|c
2,3 -
45 thlenylacetanido]pen|C|Ilanlc acid, 6 -

plpera2|nocarbonylahanlno) -

dioxo - 1 -

2- thlmm—acemrd'oj"pmuuuaun, ~zCH ) --d.-.(é 7 T et
pent anet’hyl ene - 3,5 - dioxo.-" 1 - plpera2|nocarbonyl Q (o
'anlno)phenylacetanldc‘ﬂeﬂ.e.L aH-e—aetye - _ 5 :
50 6 - [D(-) - (3,5 d|0'o -l - , e g ' ea
'plpera2|nocarbonylanlno)nheny acebanlco] c,pen ciluahic acid, 6 - [D(-) -
[err] (2 - methyl -:4 pheny - 3,5 - di:oxo-, J'piperazinocarbonyl-
ani no) phenyl acet amd jpclllt_,rT antc- Olbl &—55 : [D(-) - .[er-r] - (4_—
benzyl -- 2,2 - pent arfet hyl erie} - 3,5 - dIOXO ﬂ.L QJperazino; ‘55 -
carbonylanlno)pheny]ccetaﬂldo penPC|IIan|c*aC|J [ON - ) [err] - (4 -
[err] - trlchlorqeth0xycé?bon 2 2 - pent ane hyhénejf o :
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di xo- 1 - piperazinocarbonyl am no) pheyl acet am do] penicillanic acid, 6 -
[D(-) -[err] - (4- benzyl - 2 - nmethyl - 2 - phenyl - 3,5 - dioxo -1 -
pi per- 60 azi nocar bonyl am no) phenyl acet am do] peni ci |l anic acid,

60 prvaloyloxynethyl 6 - [D(-) - a - (2 %.nmethyl - 3 - oxo - 1 -
pi perazi no- carbonyl am noyphenyl acet am do] penicillanate, phthalidyl 6 -
[D(-) -a- (4 - methyl - 2,3 - dioxo - 1 - piperazinocarbonyl -

am no) phenyl acet am do peni ci | l'anat e, : . C o ."'""-." (Qs‘
65 65 34 o1, 508 062 _ : | _ S

4 phthal i dyl [D( ). - ethyl 3 - dioxo - 1 - piperazinocar bo@
ani no) phenyl4acet ani_do] Denl cillana pht t‘ﬂaﬁop’ﬂj_@ 6 - [D(-) - a: (4. i"sﬁ?;- -

propyl 2,3- dioxo - 1 - piperazino- N o ,
carbonyrén1no)phenylacetanldo]pen|0|IIanate 5 phthal?dyl '5-

[D(-);[err]- (4-n -butyl {2, 3 -dipxo- & P perg\zmoﬁarbonyl g , 5'_
am no)'phenyl aacet-an do] pgni ciﬂ}anate wet oxymet hy ) 9 Dq-yY - a - (4 -
methyl - 2,3 - dioxo -.1]|- piberaki notar- _ 2 e .
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met hoxynet hyl 6- [D(-) - a - (4 - ethyl - 2,3 - dioxo - 1-
pi per azi nocar bonyl - 10 am no) phenyl acet am do] peni ci |l | anat e,
_ 10 nethoxynethyl 6-[D(-) - a - (4 - n - butyl - 2,3 - dioxo - 1 -

pi per azi no- carbonylanlno)phenylacetanldo] penicilTanate, methoxynmethyl &-
[D(-) -a- (4-iso-propyl-2,3-di oxo-1-pi perazi no- -
car bonyl ammmo), phenylacetanido] penicillanate, 15 nethoxynethyl 6
-1D(-). AR (4-n-octyl -2,.3- diXo-1-piperazino- 15 '
carbohy.a 3 phenylacetanldo]pen|0|Ilanate plvaloyloxynethyl_6'-[[X-).-
[err]-- (4 ethyl -:2,3 - dioxo -1- piperazino- S -
carbonybanl QLphenyLacetanldo]penldﬁmu&hate pi val oyl oxynmet hyl 6-5¢ D(-) _
-ferr] (47 -""et hyl 2,3 - droxo - 1'- piperazinocar--20 "~ = - - Q-;?‘
bonylanlno)phenylacetanldo]pen|C|Ilanate : ' o
20 pi val oyl oxynethyl &
pi.pér azi no- car bonyi
pi peri dinoethyl 6 -
pi per-azi no- . carbony[_niho)phe yragetanidohpenlclIlanate [err]- _
pt peri di noet hyl 6'-3i5(-) “terri—tFfF=mm—og¢tyr—=2B- di oxo- 1-

—14—1—0 "'ff“j,3§ dibxo_-l
fnqlphe*ylagptaJIdo] penici |l Fanatle,g[err] - .
o-[efr]-A(4 - nenbyr 1 2,3 dipxo - 1 -

pi perazino- 25 carb nylanrno phepylacetanldo] penicillpnate, [err] -
nor phol i noethyl 6- [O(-) < - ](4-methyl 2,3 ; d|5X0 -{ 1 - piperazino-
carbonylanlno)phenylacetdhldo penCC|1Ianaﬂ% angl N . -
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[err]- norpholinoethyl 6- [D(-)-[err]-(4-n-octyl-2,3-di oxo-1-piperazino-
car bonyl am no) phenyl acet am do] penicill anate. Cephaosporl ns: 7 - [X-) - a
- (4.- nethyl - 2,3 - dioxo -_1 - piperazinocarbonyl an no) phenyl -

acetam do] -3 - nethyl [err] cephem -4- “carboxylic acid, - 35
7- [D( -) - [err] -(4 - ethyl -2,3-dioxo- 1-piperazi ncarbonyl ai ni o) phenyl -
35 acetamdo] - 3 - nethyl [err] - cephem- 4 -carboxylic acid, 7-_[D(-) -

[err] -(4- n -_propyl - 2,3 -dioxo -1- piperazinocar bonyI am no)

phenyl aem dol -3 -msthyl - [err] 4 -carboxylic acid, 7°-D(-). - a-- (4
butyl - 2,73- diox6-- pi.-per azi nocar bonyl ani no) - phenyl acet am do] 3= A
met hyl.- [er|51 - ceDhem -4- car boxyl i cloé&p@ 40... . . - LB - [eISI ~

(4 - n \/pentyl 2.3 - di oxo - 1~ pl per azi nocar bonyI am no)--

phenyl acet am do]. 73 - rret hyl -.. [err] - cephem-- 4- carboxy® c.acid, 7 -
[D(-)s-a.- (4 - n - hexyy --2,3} dioxo:- - _Pi pgrazi noca#r[i:onyl am no) _
phenyl-acetam_do] -~ 3 -.nethyt [e[r]. l‘rephem-_-. caf boxy'llc a®d, 7 - [D(-) -
a- (4 - hept'yl - 2,13 -Sioxp - & - (i perazi npcar Bonyl|arhi no) .
phenyl acet am do] met Hyl - ["errl ce}fhem 4- - carbpxylic adid, .7 - [D( ) T a
- (4- n - octyl - -2,3 -4 dioxo. -{1- piperlazi nocar ponyl am rjo) - - .
phenyl acet ami do] - 3 - rfet hyg _err'L - dephem - §i- carbodylic aid, 7 -
[D(-) - a - (4 - net hyI: - 2,3 - Hioxé- 1| pigerafinogarbdnyl am no)phenyl -
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acetam do] - 3 - acetoxynethyl - [err] cephem- 4- carboxylic acid, 7 -
[D(-) - a- (4 - n- propyl - 2,3 - dioxo -1 - piperazinocarbonyl am no) -
50 phenyl acetanmido] -3 - ,acetoxynethyl - [err] - cephem-4- carboxylic
acid, 7 - [D(-) - a- (4 - ethyl - 2,3 - dioxo - 1 -

pi per azi nocar bonyl am no) phenyl - acetam do] - 3 - acetoxynethyl - [err] -
rboxylic acid, 7 - [D(-) - a- (4-1iso - propyl - 2,3 - dioxo
i nocar bonyl am no) - . phenyl acetam do] - 3 - .acetoynet hyl
hem - 4 - -carboylic" amd 7 - [D(-) - [err] -.(4 - ethyl - 2,3
~ pi perazinot hi ocar bonyll% &9) phenyl acet am do] 3-

ol P T i DB K - ,IIBIhW
2,3 - dl 6X0 - 1 - pl per azi not h| ocar bonyl ami no) phenyl,écet am do] A -
a(_:et'o_xyrret hyl. [err] —cophem—A4——pgar-boxH-e—actt; 1.3 [D(-) --a - (_4_--'
methyl--. 2,3 - d| 0X0 |- 1e pi per azn noc r bosyl arfi no):phen e -acet am do] - -3 -
[2 - (5 - rret hyl - 13,44 th adl @;zoly )thbomet hyl Jw-"{¢r¢] - cephem -4-
carboxylic acid, 7 - [D(-) - _ et hyI - 2,3 :-|dioxo - 1 -
pi perazi nocar bonyl am rerphery du, —31—t2—=—p - nethyl - 1,34
- thi-adi azol.yl )thiorfethyl] - cephem 44- 65 : | carboxylic acid,
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35 1,508,062 7 [D(-) [err]-(4 - n-
propyl - 2,3 - dioxo - pi per azi ncar bonyl am no) - phenyl acetam do] - 3 -
[2 - (5 - methyl - 1,3, t hi adi azolyl)thionethyl]- [err]- cephem-4 -
[ -
eny
[

1

4 - I
carboxyltc acid, 7 - [D(-) a - (4 - n"- butyl - 2,3 - dioxo - 1 -
pi per azi nocar bonyl am no) phe - acetamdol - 3 - [2 - (5- methyl - 1,3,4 -
t hi adi azol yl )t hi onet hyl] - err] - cephem- 4- 5 carboxylic acid, 7~
[D(-) - a - (4 - phenyl - 2,3 - dioxo - .1 - p|perazrnocarbonylanlno)phen 2

acetamido] - 3 - [2 - (5 - nethyl - 1,3,4 - thiadiazolyl)thionmethyl] )
[err] - cephem -- 4- carboxylic acid, 10 ' -7 [EX-) - a.- (4 -~
nethyl - 2,353 dioxo -1 - prperazrnocarbbﬂﬁﬂ§h1ng)ohenvl .10 -acet and3do

- 3 - [5- (IT-methyl - 1,2, 3.4 - tetrazquthhronethyI] - [err] - cephem

4- carbo Irc acid, 7 ;”[EX; _ 6 - nethyl 2,3 - dioxo - |
- pi perazi nocarbonyl - am no) 15 - (1 --nethyl -
1,2,3,4"- tetrazolyl) - thiope r] 4 icarboxylrc acid,
157 - [D(-) - -. (4,6 - di*e gxo - 1 -
plpera2|nocarbonylanino)- ph{ [5 - (1 :"methyl - 1,2,3,4
- tetrazolyl)thiormethyl] - [ér carboylip acid; 7 - [D(-) - €
- (4 - phenyl -.2,3 - dioxo { 1 wpip raz noccrbonylaninofphenyl§
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20 acetamdo] - 3 - [5- (1 -nmethyl -1,2,3,4 - tetrazolyl)thionethyl]
[err] 4 20 carboxylic acid, 7 - [D(-) - [err] (4 - nmethyl - 2,3 - dioxo -
1 - piperazinocarbonyl am no) phenyl - acetamdo] - 3 - [5 - (1,3,4 -

Thiadiazol yl)thionetyl] - [err] - cephem- 4 - caboxylic acid, 25
a- (4-ethyl --2,3- dioxo - 1 -

rBQnyl am no) phenyl - 25. acetamdo] - 3 - [5 - (1,3,4 -
ma_t-hy] - [err] .- cephem- 4 - carboxylic add, 7- [D(-).

/2,3 - dioxo -1 - ‘pi-perazi nocarbonyl am no) phenyl. - :
_ 1’503’&@3, 4.—5 trl azol y)t hi onet hyl ] B—[-er r]

- [2 -.(1 - nethyl
©30 7 - [D(-) -. - (4 - ethyl - 2,3 -

LR s

di oxo- 1- pi per azi nfcar bo yTam nd)pheny] .-”e_a_'c.et'a'_rn o] 13- [2 (1 - rr\'é{hy_l
1,3,4 - triazolyl]thegnethwl | -f [enr] - er‘r}em_- 4. cdrboxylic acid, 7 -
[D(~) - - (4 - p1e§§§ 1 273 - |dio®o - [|L:- pipefazhnocqrbonyl ani no) phenyl -
35 . acetam do]|- -1r2v- (1 - Methy - 1,3,p - tridgzolyl)thiomethyl] -
~[err] cephem 4- BS—tarpoxytitiacid—7 - 1OCTF ferrT{ (4-nethyl - 2,3 -
dioxo - 1 - pi ,per'h,zi-éiocar bonyl gini'no) pr ppi on-- ajri do] - |3 - .acetoxynethyl -
~{err] - cephein-- -4-§§ cir bgxyl ijc zragi d, V- ED(-) -0a - (4 - nmethyl - 2,3.-
dioxo - 1 - piperpzigtochrb@nyl.qmind) - p- & 8 . o
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40 hydr oxyphenyl acetam do] - 3 - [5 - (1 - nethyl - 1,2,3,4 -
tetrazolyl) - thionethyl]- [err] cephem -4-carboxylic acid, 7 - [D(-) -

[err}-— (4 - nmethyl - 2 3 - dioxa - 1 - piperazinocarbonyl ani no)phenyl -
acetam do] - 3- a2|dorret hyl - [err] - cephem- 4 - carboxylic aC|d 7 -
[D(-) -[err]- (4 - ethyl - 2,3 - dioxo - | -

pi per azi nocar bonyl am no) phenyl - 45 acetamdo] - 3 - [5 - (1 -

1,2,3,4 - tetrazolyl)thiormethyl] - [err]. - cephem- 4- car boxyl | £ ac'.' '
[D(-) [err] (4 - nethyl - 2,3 - dioxo.- 1 - - _
pi per azi nocaﬁ)onyl am no) phenyl acet amlg@}%z 3 - [5 - (1 - rret hyI - L

- tetrdzol yl ) th-ometyt: Terri——cephremr—rA—ctarbexyt+t+c—aet d-,-;-‘&& R
7 - [D(\)_/ (4 - rrethyl -2‘3-d|oxo- 1.- :
pi perazi nocar bonyl ani no) nc..,l So—aeetantdo—3-1 12— 3,.:4 -

triazolyl) - thionethyl] [eyr] | cephem} 4 -wcarpoxylgc aC|c§ 7 - [D(-)
[err] - (4 - nethyl - 2,B - doxo - I« pi peraz.i:nocarbon.yl amijna) phenyl -
acetamdo] - 3 - [5 - (4 2,3,4 - fetrazoly])thionet 1y|] [erff] - cephem -
4 - carboxylic 55 acijd—Z =-]0OC=) = =-Y4 - othy 3 -idioxo - 1 -

pi per azi nocar bonyl am no)jpheny] - aqcetamdo] = 3. [5 - (Juz 3. - .
tetrazol yl)thionethyl] - [erﬁ - cephem 1 - C‘al’bO(ylld‘aCId, 7 - [;D(-)'.-,'

a- (4 - nmethyl - 2,3 -.|[di ox& - 1 - piperai nocarbo 1y| arﬁ no) qhenyl
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60 acetamdo] - 3 - [2 - (5 - nethyl - 1,3,4 - oxadiazol yl)thi onethyl]
- [err] - cephem- 4- 60 carboxylic acid, 7 - [D(-).- [err] - (4 - nethyl
—2,3 - dioxo - 1 - piperazinocarbonyl am no)phenyl-. acetamido] - 3 - [3 -
2,6 - dinethyl - 5 - oxo - 2,5 - dihydro - 1,2,4 - triazinyl)thio- 65
methyl] - [err] - cephem- 4 - carboxylic acid, 7 - [D(-) - a - (4 - ethyl
- 2,3 ,-,68kQx0 - 1 - piperazinocarbonyl am no) phenyl - - 65 36
1, 508/-Q ’ 36 acetamdo] - 3 - 2 - (4 met hyl o_xazol y) -
t hignmet\ [err} -cephem - 4-carboylic acid, 7 - [D( ). - a- (4 - methyl
- 2,3 - pi per a2| nocarb no] phenyl - acet am do]- -3.-[2-
(4- met hyAt-hiazokyyt-i-e : rrlg%kggpnhpm A - carboxylic 5 36 aCId
5‘7-[D()-[err]-(4-ethyl-23-d|oxo-1-' o U
pi per azi nocar bonyl-am rfo] pnenyr-- cetam doJ. F - 12 - (pyrddyl- 1 - -oxide)-
thiomethyl] - [err]- cephem,-a4 cprboylfic..aci 4 -m[D( )% a - (4 - methyl
- 2,3 .- dioxo.- 1 - pi perazmnocarbonylram no) phenyl - 10; | § acetamdo] - 3
- (2°- thiazolinylthidmethyl)- [prr]: - cephem{ 4 -ca‘vboxyl G acid, 10,
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7 - [D-) - [err] - (4 - nethyl - 2,3 - dioxo -1 -

pi per azi nocar bonyl am no) phenyl - acetam do] - -l 2 - (1 -

met hyl i m dazolyl)thionmethyl] - [err] - cephem- 4- carboxylic 7- [D(-) -
[err] (4 - nmethyl - 2,3- dioxo - - - pi pe€razi nocar bonyl ani no) phenyl - 15
acetamdo] - 3 (2 - pyrimdi nyIthlorrethyI) - [err] - cephem- 4-

carboxylic acid, acid, 7- [D(-) -[err]- (4 - nmethyl - 2,3 - dioxo - 1 _
pi perazi nocar bonyl am no) phenyl - 20 - - acetamido] - 3 - [1l-(4- /@

met hyl pi per azi no)t hi ocarbonyl t hi onethyl] - [err]. - cephem 20 4 -~ .
carboxylic agid, 7-[D(-)[err](4- methyl d| oxo - .
pi per:azi nocat lffﬂg"é (3 - 57 7.

met hyI [ sgéazol yI ) car bony t hi onet th L - ler r]- npnhpm A ._'ﬁr',poxjyl i'c"a(;d,
25 - - - 7-1o(-) ferr]. - (4 fethyle 2, 39 dioxg- 1| %"
- pi per @zi nocar bonyl am no) pheny®- 25 acet a“r?h do] 3- 5 S _
et hoxyt hi ocar bonyl t hi onmef hyl - ferr] | cephem- 4 - carﬁooxyl .:c.aci d, 7 -
[D(-) - [err] - (4 - ethpxycarbonyl || 2 - oxo -}1 - - ' o
pi per azi nocar bonyl am no) pﬁenW acetjam do] - 3- |methyl - [efr] - cephem: 4
-carboxylic acid, 7 - [Df- {:;err] F(4- ™® hexyl- 3 <ox0 { 1 - S
pi per azi nocar bonyl am no) Bhenyl w 30 | acet am o] - - nel hyI - A
cephem - 4- carboxylic agid, 1 Vv . V30 7|-[IX- )[err](4-
acetyl - 2 - oxo -.1-p perazi nocar bonvl ani no) ghenyl acet - i do] - 3 - [2 -
(5 - nethyl - 1,3,4 - thladiazolyl) } thi orret hyl[] -[err] cephem - :
carboxylic acid, .- . _ _ 9 .' .
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7-[D(-)- [err] - (4 - nmethanesul fonyl - 2- oxo - 1 -

pi per azi nocar bonyl am no) - 35 phenyl acet am do] - 3 [2 - (5- nethyl -
~1.3.4 - thiadiazolyl) - thionethyl] [err]- 35 cephem - 4 - carboxylic

aci d, _ - . 7 - [D-) - [err] -

(4 - netyl - 2 - oxo - 1 - piperazinocarbonyl am no)phen'yl- acetam do] - 3

- [2 - ( at hyl -1,3,4 - thiadiazolyl) - thiomethyl] - [err] - cephem 4

- carbocg( gyagid, 7 -[D(-) ' -[err]- (4 - ethyl - 2 -oxo - 1 -

'plperaz o4 oonylanlno)phenylacet- - 40 amdo] - 3 - [2 - (5 - nethyl

- 1,3,4 - th adlazolyl) t hi onet hyl ] - [err]_- cephen} 4- carboxylic acid,

7 - [[xss - a (4 - acetylanlnocanbmnxb 2- oxo..- | plperazlnnparbonyl

anlno)phenylacetanldo] 3 - [2 - (5 - nEtﬁyl - 1,3, 4 - tnlaalazoryL_’

“t hi omet hyl ] - : _ boxylic acrd

45 7 - [D( -) -_[e-r] - $4 - nuthylfg 3 - ox0“--1 - : .

‘pi per azi nocar bonyl pm no)ghenyl { acet gmi doj. - [2 - (5 nethyl - 1 3, . -

thi adi azolyl).- thyomethyl] - ferr] v ceplem 4 - carboxylic acid, 7 - :

[D{-) - a - (4 - P'hvl - 3 - o0ko - 1 - pi era2|nocarbonylanlno)phenylacet-

amdo] - 3|[- (5 -|methyl ;-1,3_4 - thiadi‘azol yl) - thionethyl]

- [err] cephem - 4 50ncarbo ylic- e0|d - [D(-) - .a- (3,5 -.dioxo - 1

.- pi perazi nocar bo 'Ianlnb)phen Iacetanldolt - [2 - (5 - nmethyl --1,3,4

t hi adi.azolyl) - t |onethyl] err] ;_cepLen1-l4- car boxylic
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The minimum inhibitory concentrations

clinical isolates of bacteria are shown in ‘Tables
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MIC was determined in the same m:

.Sod#um'Cephalothin,89§§gm_Qgphazélin and_Cepha;pri¢ine afg regarded
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acid, 7 - [D(-) - a- (4 - acetyl - 2,5 - dioxo -1 -
pi per azi nocar bonyl am no) phenyl - 55 acetamdo] - 3.- [2 - (5 - nethyl -
1,3,4 - thiadiazolyl) - thionethyl] - [err] - cephem 4 - carboxylic acid

7 -TD-) -.a- (4 - acetyl - 2 - oxo - 1 -

pi per azi nocar bonyl am no) phenyl acet- amdo] '3 - [5 - (1 - nethyl - 1,2,3,4

- tetrazolyl) - thiomethyl] - [err] -ephem- 4- 60 carboxylic acrd -
60 7 - [DB(-) - a - (4 -. methanesulfonyl - 2 - oxo - 1 - : 3

pi per azi nocar bonyl ani no) - phenyl acet am do] - [5 - (1 - met hyI 1 2
- tetrazolyl) - thiomethyl] [err] cephem-'4--carboxy|rc acid, 7- .
-a- (4 - n@thyl - 2 - 0XO0 - p| perl,aus,omcar bonyl-am no). phenyl acet -'59: 37-
1,508,062 . 37 am dol - -[5- (T -
met hyl 1 2,3,4 - tetrazolyl) = thl_orret hyl] - [err] - cephem L 4- :
carboxylrc acrd 7 - [IX- ) a - (4 - et hyI 2 - oxo. - 1- '
pi per azi nocar bonyl ari no) phermy '_d\,ct-ﬂ. mapT—T 3 51— (T - n\et h.yI -1,2,3, 4
+ ) \ ol p e | 8 ° !
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7 - [D(-) - [err] - (4 - acetyl am nocarbonyl - 2 - oxo - 1 -
pi per azi nocar bonyl - am no) phenyl acetamdo] - 3 - [5 - (1 - nethyl - 1,2,3,4
- . tetrazolyl) - thionmethyl]- [err] - cephem-4- carboxylic acid, 7 - [D(-)

- [err] - (4 - nmethyl - 3 - oxo - 1 - piperazinocarbonyl am no)phenylacet-""
amdo] - 3 - [5- (1 - nethyl - 1,2,3,4 - tetrazolyl) - thionethyll
oephem - 4- 10 carboxylic acid, 7 - [D(-) - a - (4 - ethyl - 3 -
3i) per azi nocar bonyl am no) phenyl acet- amido] - 3 - [5 - (1 - nethyl
tetrazolyl) - thiomethyl] - [err] - cephem- 4- carboxylic
: 7. ~dioxo - 1 -- @
. . : ; . N N~ rl:'- {1 i ‘
1,2, 3, 4 “ tetrazolyl) - thlorrethyl] - e rr] - cephem- 4 - carboxyllwmd
7-[D() {err] - (4-a~pfv| - 2.5 - dioxg - :
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car boxyl' ate. The susce t,;nbi' 1Y i gal gopprpynds anmong the corrpounds
of the present ‘i nventi¢n_ a owl 25| _p-7 (1) The mnimum-
‘i nhi b| tory concent rati (Fnls;. he, Jogppunde .adat nst - 25

- . i -

i BN B
o b - o |

el
- 5?059,

(o ——
Z I
84

B B

5

>0
:
1.57. |56325

157 |- mg m_é?‘zg S
fs)

3.3 |-
1.57
1,57
1,57

Tim. |
i |
(LAY

. 1.57
1.57

6.25

6.25

6.25
625|157 | 1.5

6.25

6.25

3.3 |

112.5 |

5.13

3.13

3.13
ig;is.:ti:.tmi ?;::

3.13

1.57

3.3

3.13
3.13
3.13
1.57
3.13
3.13
3,13
.

6.25
| é;ééﬂ”'tai'."' '  f l:,;m:i ;;-lf:-
6.25

n;é;sf_i_w:

6.25

12,50 | 3a3 |oos.

3.13
3.13
3.13
LsT |
3.13
3.13
1.57
3.13

0.79

0.79

0.79
 '6.7§  :f:

0.79

0.79

< 0.4

-'¥37 t.. ;_ > 78
38
39

. 4o.uw. f?J;?ih ?“;.f:1._.;.é
45
46
47

éomﬁbuhd ﬁé{ 36'J o,




Chenont herapy

" ( lnpan),

\/ol

different standard strains are shown
I nhi bitory concentration (MC) was determ ned by the plate nethod discl osed
16 (1968)  pages 98-99. The culture

pl ate 30

1, 508, 062

in Tables 3 and 4. The m ni num

medi um used was a Heart infusion agar (pH-7.4). The number of the cells per
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[err]-Lactanmase was prepared from Psuedononas aerugi nosa GN 238. This
mcro- 5 organismwas cultured in 100 mM of a nediumcontaining 2 g of

_yeast extract. 10 g_of .5 polypeptone,

2 g of aglucose, 7 g of disodium

hydr ogen phosphate, 2 g of potassium di hydrogen phosphate; 1.2 g of
ammoni um sul fate and 0.4 .g of magnesiumsulfate, per liter, in a 500-m
at [err] wth shaking. The resultlng cells were

Erl ennmeyer Bask for 6 hrs.
_coIIected

0

. 1 M phosphate buffer (pH 7.0).

A.centrifugation (5,000 r.p m x 10 mn.), washed three tines

Subsequenly, the cells. were.

_ _.c'g_)mpound No. 63

ig/- soni cation 10 (20- [erq& 20 min.) and then centrifuged at
_ . for 60 nin_ By Lsi 462 supernatant of enzyme fluk2d, the
re5|stance of each conpound agalnst [err}-lactamase was determ ned: 1 he
" iodonetric assay nethod. The results obtained were as set forth in Table 7.
Each nunmeral shown in Table 7 is]aq riepali@el activity val ue calculated by 15
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Sodi um Sul benicillin 50 Compound No. 30

3 36 14 37 15
38 - - 15 39 _ _ 15 40
15 45 16 46+ 71

12 47 ' 1 FrontTabIes 3to 6, it is understood
that the conpounds of the present invention have a broader antibacteri al

spectrum and nore excell ent antibacterial act|V|ty agai nst .not only .
Pseudononas aer-ugi nosa, Kl-ebsi el | a pneunoni ae and Proteus speC|es but algé%ﬂ” '
20 .many dgyg re5|stant bacterla than &ﬁmgontrol anp|C| lin.and’ ‘§;£>

cephalogtyC| e T e O Ot _ :
of the acyL/group It S also understood frontTabIe 7 that the conpounds of
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As is clear from the above results, the conpounds represented by the
formula (le), anong the conpounds of the present invention, show prom nent
effects, and par-_ticularly preferable conpounds are those of the fornul a
"7 (Te), 1n which Arepresents a hydrogen atom or an unsubstituted or-
substituted al kyl, al kenyl, aryl or aralkyl group; and [err] represent

individually a hydrogen atom or an al kyl group. 5 The present
peni IIir ~nd cephal osporins have generally low toxicity. For exanple,
6- [ )A)- (4 - nmethyl -2,3 - dioxo-1- prperazrnocarbonylanlno)

pheny ¢tapd do} penicil | anic acid and 6 - [D(-)-[err] - (4 .

-ethyﬁ42 ~di ox0-1- . DlDerazrnocaFﬂ%HW?anlnolphenylacetanldol penncrllanrc

acid have [err] “(i.v. in nouse 10 - having a weight of 19=1g)great "t han
5 .9/ kg. The conpound of - the present invention nmay be administered . ot

only in the formof [fTEEgCl dS|bul BRI SO Jngn- toxic salts or
“physi ol ogi cal Iy acc pt apfRe esté¢rg fugh ﬁd,c. which are in'the
form -of physiol ogi gal | yginaeceptabl ezps §{ aP|Iy put into uses
after. bringing themto e 2 of mlof +fee don-toxic salts by
renoving the ester- ornfgq o pcﬁCDO di | 15 tional '
procedure known in ghis chﬁar bals fle of "the present
i nvention can be ad 'anﬁereu 1oﬁhurans er formulating them
into:a physiological fo stehas—tpbteti—cgpsuf p, injection.or the
| i ke which: is usuarry @gmpted rg t1edcak-“ . iin and cephal osporin
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Procedures for producing the conpounds of the present invention are shown
Exanpl e 1.

below with reference to exanpl es.

2.5 g_of 1-acetyl-3-oxo-piperazine 3.45 g of tri-_25

(1)

To a m xtre conpri sing
et hyl am ne and 20

n of anhydrous di oxane was added a solution of 3.71g of trimethyl -

was refluxed for 17 hours and cooled to deposit triethylamne

t-he ' chlorosilane in 10mM of anhydrous di oxane. The resulting nixturiy

hydrochl ori de, which was then renoved by filtration. The filtrate was_
dropped at [err] into a solution of 1.8g of phos--gene in 30 m of ,agaL

anhydrous nethtl ene chloride. After the drop |ng,

ture was_ el evated in tenperature,

~and 1 &30%

the resulting mx- 30 @
room-tenperature-for 39 '

m nut es.. \Syb- sequently, the excess phosgene and the sol vent were renoved
by distillation wunder reduced pressure to obtain 3.5 g of pale brown,

oily 4-acetyl-2-1-piperazino- carbony

.a d.em5f ° 35

(2

6- [D(-)- [err] am nophenyl acet am do] pef
t et rahydrof uran contai ning 20% by vol
8.0 to 8.5 by gradual addition of tri
cooled to [err].Into the thus treate
900 ng of the afore- said 4-acetyl -

m of ‘tetrahydrofuran at said

_ Table 6-3 (Cont'd)

[err]
bnsion of 1.0 g. of
35 acid in 20 m of:

was:adj usted to a pH of
'wth stirnng, and then
h was dropped a sol ution of

zi nocarbonyl. chloride in 5
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40 tenperature over a period of 3.0 mnutes. During this period, the pH
of the suspension 40 was maintained at 7.5 to 8.0 by gradual addition of
triethylam ne. Subsequentlv, the tenperature of resulting mxture was
~~gl'évated To 5 to 10C, and the mixture was reacted at said tenperature for
hour while maintaining the pH thereof at 7.5 to 8.0 by addition of
triethylav'ne After the reaction, the tetrhydrofuran was renoved by 45
reduced- sure distillation, and the residue was dissolved in a

' niX;%iﬂs t com 45 prising 30 m of ethyl acetate and 10 M of water.
Thexr/esuy . a pH of 1.5to 2 by addltlon of
di | ut e-28 I : .yer‘mas

separated off The aqueous Iayer ‘was re extracted with 20m of ethI
-acetate, and the resulting organic Iayer was conbined with. the.aforesaid
organi c 50. | ayer. The conbined organic | ayer was washed with water.,
dried over anhydrous mag- 50 nesium sulfate, and then ice-cool ed. I nto

thi s: organi c | ayer was dropped a solution of 470 ng of a sodiumsalt of
2- et hyl hexanoi ¢. acifd 20 m Jof € F%é ceflatefto &E St white crystals.
The - deposited crystalS| Wkr¢ ¢l ed-1byng iftravippk, washed with et
hyl acetate and .then Héled*t dbtalm 1} 4y jofe wsad?unw salt of
6-[D(-)-[err](4-ac¢tyl }2{oxo $5 N I N
'pi perazi ncar bonyl aimg npytenyfacetpmdopperfrerfitanftdcid, mp.
[err] (deconp.), §.-§ o | 55 yield|[erfr] ferr] 64 - . The _
above-mentioned opgrft)en was repeatep exdept tﬁa.(the 4-acetyl - 2- oxo- 1-,
60 - S 5 F‘ v-l o 4 ~ : . . |
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81 1, 508, 062
81 [err] [err] 1, 508, 062 83
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85 1,508, 062 sequently, the m xture was stirred at said tenperature
for 60 mnutes. Into the thus treated m xture, a solution of 646 ng of a
triethylam ne salt of 6-anmnopenicillanic acid in 30 ml of anhydrous
“net’hyl ene chloride Was dropped at -40 to [err] over a period of 10 m nutes.
Thereafter, the m xture was reacted with stirring at [err] to 5 [err]
for 60 ninu.es, at [err] for 30 mnutes, and at [err] to OC for 5 30
- mnutesg. Ab the reaction, the organic solvent was renoved by reduced
'pressS§¢ spf 'l ati on. The residue was dissolved in a mxed sol vent
conpr 50 m of ethyl acetate and 20.n of water, and the resultlng
sol ut %0 vwas adiusted to a pH of 158806 2 0 by addltlon of dilutds L
hydrochl oric ‘acid with i ce-cooling. Subsequently, the organi c Iayer\rg -
was separated off, sufficiently washed with water and then dried over
anhydrous mag- . . 10 hesiumsul fate, and the ethyl acetate was renoved by
reduced pressure distillation. The residue was dissolved in 50 nl of 7

_acetone, and the resulting . solution was nmixed with a solution of 340 ng of
a sodiumsalt of 2- ethylhexan0|c acid-in 20 m of acetone with ice-cooling

. to deposit white crygtasg—ihe—depopite rystatFwene col lected by
filtration, 15 syffi iertly vashad - "gp'amet)mg_and then dried to
obtain 1.16 g of a s dlu sdlt of %5]6 --[E(}) -+eﬁr]-(4-ay| - 2 -.0X0 -

- - pi-per aznocar bonyl agi no)pﬁanyl%cetanrd@]- genicfllanic acid, mp. [err]
(deconp ), yleld 9499 EaxnpFe - - _ '
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(1) To a mxture conprising 1.0 g of 1-pal mtoyl-3-o0xo-piperazine, 0.6 g of
20 20 triethylamne an20 O m of anhydrous di oxane was added a sol ution
of 0.65 g of tri-. methylchlorosilane in 10 ml of anhydrous di oxane. The
resulting m xture was refluxed for 16 hours and cool ed to deposit
triethylam ne hydrochloride, which was then renoved by filtration. The
filtrate was dropped at [err] to -30Cinto a solution of 0.6 g of phosgene
in 30 m of anhydrous met hyl ene chl oride. After -the dropping, the .
tenperature 25 25 - of the resulting m xture was el evated and t*he

m xture was reacted at room tenperature for 30 m nutes. Subsequently, th
excess phosgefh.and. the solvent were. ren!r”& h\/ reduced pressyre 19
distillatign to obtaig m&wtq&vaﬁh@.ngtqd-ia@m“@weydoﬂmmw&gtwwG}Z:‘mb(o |- .
pi per azi nocar bonyl cmhorqszetmta iife@@compound agaip® )B-lpcranpsecpse medsgred ipfthe] . 0 g of

6- SHHEAY "‘ r d f
te'E Pgihgld{r 31[ lrJ]r an -. » %:ﬁ%iéﬁda,ﬂ\gﬁsm ngsaaﬁah 3&%@??3’&% BH (gf

8.0 to 8.5 by gra pfofld) 12t g angl 7ge:t merdgkntﬁho@ham;mmq poaassiimt
cooled to [err] Ir@hydmmw«nlsﬂeﬂkaviam fatf_’e g of
the af oresaid 4- pdfihif@yPomb B% %‘?g(?ﬁ [ﬁgx‘ Q@e’?g *ml of

y s Wa
t et rahydrof urgn vagy fg S&t yema%aﬁ H?éét@dto%oxﬂ@fnon()d ofp 30
m nutes. During tmzeme,rzmdm)the mhloai‘tqﬁ: : n-spmnrfor @mivaBy wsingtheai ned at

-@m mgﬁ R  ne

nmai ntal nl ng thg pH

7.5 to 8.0 by gra if epagme Bid,the reviseapcenfieas
tenperature of thé lﬁ'ﬁgﬁéﬂﬁ% FRHE ":
m xture was _react tngas&lodt RHRRY ot rca,momau

t hereof at 7.5 to 8.
Table _7

Comparlson of‘ resistant act:.v:.ty

aga:.nst /6 -lac tamase

ot || Fmempgine |
U Poiga'ési'ﬁm;_._l’eoioilllih e | s 100
* | 3| sostum dmprosrvram | o ms
g Sodium C;ar.‘oen'ici'lli-ri | | 1156
©| Sodium Sulbemicillin | .= 50
 Compound No: 30 . -3
‘ e s b e
s | RN TIE R N T
e N T |

From Tables 3 to 6, it is understood that the compounds of the present invention
have-a broader annbactenal spectrum and more excellent antibacterial activity against’
' ~ not only Pseudomonas aeruginosa, Klebsiella prieumoniae and-Proteus species but also -
20 many drug-resistant bacteria: than the control ampicillin and: cephaloglycm, ie com- 20
pounds having an amino group at the a-position of the Aacyl group. It is also understood
from Table 7 that the compounds of the present invention are far higher i in resistance to-
- B-lactamase than the control dmgs



by addition of triethylamne. After the reaction, the tetrahydrofuran was
reduced pressure distillation, and the residue was

renoved by 40
di.ssolved in a mxed-saolvent com 40 prising 30 M of ethyl acetate and 10
“a N a W 2\ V'

m of water. The resulting solution was adjusted to a pr of—tft—to—2—0—by-
addition of dilute hydrochloric acid with ice-cooling, and then.the organic
| ayer was-se ated off. The aqueous |ayer was rextracted with 20 m of

; nd the resulting organic |layer was conbined with the

The conbi ned organic | ayer was washed with

af oresaj ic 45 | ayer.
wat er, ggd "ed over-anhydrous 45 magnesium sul fate. This organi< |ayer
" rtifrete SEHICS esSpesee renpve the solvent, -angythe -

CA C U U C [
.
. x T

‘Was CONTETtT _ dc.ed.pr
concentrate ',’ciﬁ&‘!ﬁe‘ rikeOsbi® sl ftheCoin S4aRds RN el YT il & JEPOSTt— ' +%
crystals: Th%@%@l@%ﬁﬂ@ﬁ&fﬁ efficts ol 0N t O ObLAin -
1.65 g of Whhydfogelayond, 3} rn-m@.-“.._"f. ¢ formula (Te), iri which A-represents.a o

)-[err]-§4- pad i " repreanindividiialiod , IVh

acet ami do] -_5,.,;[-. 11 PR P;ge\ﬂdms rand).cephalsspdring GiveO finerally - oy Cloghe: O%pr _

50 IR (KB )phblabetamidolilacinéd 23 ogo rida&also 'oﬁ’._- CON<) . The

above- ment i Qrigethziogexbétlylakiin sy, .' DC(I@BSE .'5(__4“(-11@!1 -12i3s dioxpafim t oyl - 2- oxo-

1- pi per ¥z i ndBEIEAeight of 1951 B YXigreati thas SE/KEC. lcﬂgé’%ﬂ'%f (ivhin mevsect i ve .

deri vatives qgf R reuds of fomylar(d}sofirhe preseaifidvantion inhy beSddRireed o120 eld to

obtain respashuiie MRS RN kDI D B e o ST R
SR o pem o

acids or non-toxic salts by removiag the e i oY, OrIgHg 1 't0 the f L

o o T o o ety g 1+, 19
imals afier Eoonds of the present invention can be administered to

rumals after formulating them into a physiological form such as table_t,mcags]llllll:,ns sy:'lnrf

injection or the like which is sually : rm such ag

20 type RPN ..
with reference o example © " POUs of the present inveation are shown below

. §truct glrse O fungscaptable stédy; hae)

20

25  cthylamine and 20 m! of anhydrous dioxane was added a solution of 3.71 g of trimethyl. 25 o

h°: urs and cooled to deposit triethylamine "{.f'”“;‘&%'(‘}’ﬁ?’ which was then removed by
s  Ee in 30 ml of anhydrous methylene chloride. After the droppine s s slick PROS-
' -sequentl ' the n mperamte,andreacted at:room temperature for 30 mm“::f Sub- 30U .
| reduced pressire 1o, cptaiy 55 oo or g iotent were removed by distlation uader
catbonyl chloride, . . -5 O Pale brown, oily' 4-acetyl-2-oxo-1-piperazino- . -

IR (film) car=*: voq 1790, 1710, 1640

35 - (2) A suspensiofi. of 1.0 g of 6-[D(— L T
id i ot 2.0.8. of 6-ID(—)-g-aminophenylaceramido]penicillanic z
e S b P e s
- 0°C. Into the thus treated suspension: : e with stirring, ‘and theén cooled to -
* gaid 4. > treated suspension’ was dropped a soluti e afore- '
© o acetyl-2-oxo-1- piperasinocarbony] chloride in 5 ml of smabyaS Sy
wés maintained ;;“ of 30 minutes. During this period, the PH of the suspension |
vas ﬁmtalne‘,f at-s_l-d  to 8.9 by gradual addition of triethylamine. Subsequen ft?tﬁg -
xcacted st said tomperay TS, WaB clevated t 5° w 10°C, and the misture was

45 reduced pressure distillation, and the: residue was dissolved jn a m; Zemoved b .
' ' e e 45

50 - layer. The combined organic layer was washed with water, dried over anhydrous mag- : “
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white crystals, The deposited crystals' were collect
d X ere collected by filtrati q 1o
5 e £ o s i e of o (55 T b i
yield 943, pacaylacetamido] penicillanic acid, m.p. 203°C (decomp.), 55
WP S Yoso 1760 (lactam), 16001700 (—CO N
. NM&(. [((?g;)sss?+D=0]fvalue; .:2-73‘(511),-(4.35-- (?fl’)_ngE&) 575
)» 284 (2H), 642 (4H), 8.03 (3H); 8.52 (3HY), 8.64 Gy

- The above-mentioned operation was repéated, except that the 4-acetyl-2-oxo-1-
MRt Aty 60
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(3) A suspension of 4.0 g of 6-[D(-)-[err]-am nophenyl acet am do]
penicillanic acid in 40 m of tetrahydrofuran containing 20% by vol une of
~water was adjusted to a pH of 8.0 to 8.5 by gradual addition of
triethylamne with stirring, and then cooled to [err] Into the thus treated
suspensi-on, 10 m of a tetrahydrofuran solution containing 5 2.2 g of

t he afores. d4- met hyl - 3- oxo- 1- pi per azi nocar bonyl chloride was dropped.

5 Duri erlod the pH of the suspension was maintained at 7.5 to 8.5
by grg%ﬁ§i~ﬁy‘ltion of- tri.ethyl am ne. Subsequently, the resulting m xture
was r edct at said tem perature for. 30 mnutes, and the tenperature
thereoff2yas. el-‘evated to [err] afterl,5aB06h t he ni xture was. furtherszeacted
at said tenperature for 90 mnutes while mai n-_ 10 faining the pH
‘thereof at 7.5 to 8.0 by addition of triethylanm ne. After the. react|\HJ t he
10 tetrahydrofuran was renoved by ‘distillation under reduced pressure,. and
the residue was dissolved in 30 M of water. The resulting solution was’
washed with ethyl acetate, -and then the aqueous | ayer was inarated of f. -
Thi S aqueous |aye . 1 _e_d__and then RdJI ust ed 10 Of 1.5 by
addition of dil utg 'sit_mhite 15 ; . crystls, The
deposi ted crystal were collecfed by filtration, shed fsegeral times with
a 15 small ‘anounf of water ¥dfied, and thgn dl,g ve®Rijn 900 m of -
acetone. To the rlesulting s&ufion- was . adddd- 129”@30f;h soHi um salt of

2- ethylhexan0|c acid with iee-goolinggto d'p05|vhph|t% qgystal s, which were
then collected by f||tragioﬁ§to obha S‘ﬁ g ofRa | R

hydrochl orik acid to de
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sodium salt of

6-[D(-)-[err]-(4-nethyl-3-0xo0-1-pi perazi nocar bonyl am no) phenyl acet- 20

am dolpenicillanic acid, mp. 1950C (deconp.), vield 92%

20 [err] The above-nentioned operation was repeated, except that the

4- et hyl - 3- oxo-1- 25 pi per azi nocar bonyl chloride was replaced by each

of the reactive derivatives of com 25 pounds of formula (I11)- sho
Yy,

“u®,

Tabl e 10, -to obtain respective objective conpounds as shown in 'Té{bl:ﬁg'\
The structure of each objective conmpound was confirned by IR and NVR-
1,508, 062 [err] 92 - ' 1, 508, 062
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1, 508, 062

B T .

1,508,062 0 [err]

1,508,062 [err]

96 [err]
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97 1, 508, 062
97 of 2-ethyl hexanoic acid to deposit white crystals. The deposited
crystals were collected by filtration and then., dried to obtain 1.26 g of
whi te—trystats of a sodiumsalt of D(-) =+ (2 - nethyl- 3 - oxo - 1 -

pi per-azi nocar bonyl am no) phenyl acetic acid, mp. [err] (deconp.), y| el d 70%
5 - IR (KBr) [err]

tioned sodi um salt of
D(-)-[err]-(2-nethyl-3-o0xo0-1-pi pera2| nocar bonyl am no)phenyl

was added 1gsng of N-net hyhforphol i ne 1908064 <)) 1§ ng mi Xt ..Ug__wa,s__e.g,g.;_e.d to
[err] and & SOl Uleljuehtly) the JmiktuseGvas Btireetl hay bmmmmrfgcﬁeawemsﬂlns’ﬁf

anhydr ods’ acetoneamdsmxturg qnmf@“ §_ ot m nut es.
Subse- 10 quent g‘ M u431)°fwr 60

m nut es, the ‘domﬁm ¢ L0 ﬁr 0°Cr15rcsotnhma‘srun¢att+wtted°¢rfom ur e was
drogped (ilOS(r)n ut :c o0 ummahmg&samméw P%ﬁl cillanic
acid in o) dmlh oM nut es.

Thereafter, the g onﬁ%w Cﬂ?g f:lc.gdjw éﬁ felle odgani qusclayerto Eerr] '
for 60 m'nu mama&&hwmﬂtﬂm vehxdiousmag- 1% for

30 ninut es. Afteheshh&mmmidthﬂmta

distillation und%jldu dtgﬁl‘y‘t“so umsalto m% o m@%@ga m xed

sol vent compri si sxtwhxte crystals.Thed crystals were collected by filtration,
' 15 sufficiently washed with acetone and then dned to obtam 1.16 g of a sodium salt of - 15
6-[D(—)-ea- (4 acetyl -2 -ox0-1- pxperazmocarbonylammo)phmylacetamldo]- .
pemcﬂlamc acnd, m.p. 205°C (decomp. ), yield 94%.

' . Example 3.
(1) To a mixture comprising 1.0 g of l-palxmtoyl-B-oxo-plpa'azme, 0.6 g of 20
20 triethylamine and 20 ml of anhydrous dioxane was added a solution of 0.65 g of tri-. :
methylchlorosilane in 10 ml of anhydrous dioxane. The resulting mixture was refluxed
for 16 hours and cooled to deposn triethylamine hydrochloride, which was then removed
by filtration. The filtrate was dropped at —40° to —30°C into 2 solution of 0.6 gof -
ol o phosgene in 30 ml of anhydrous methylene chloride. After the dropping, the temperature 25
25 of the resulting mixture was elevated and the mixture was reacted at room-temperature .
' ) for 30 minutes. Subsequently, the excess phosgene and the solvent were removed by
L reduced ‘pressure distillation to obtain 1. l g of pﬂe yellow, only 4-palmitoyl-2-oxo-1-
, ' 'pnperazmocarbonyl chloride.
' IR (ﬁlm) e vc=.o 1740 1660, 1640

30 (2) A ‘suspension of 1 0 g of 6-[D( )-a-ammophenylacetam:do]pemcﬂlamc 30
acid in 20 ml of tetrahydrofuran containing 20%, by volume of water was adjusted to a :
" pH of 8.0 to 8.5 by gradual addition of triethylamine with stirring, and then cooled to -
) _ 0°C Into the thus treated suspension, a solution of 1.27°g of the aforesaid 4-palmitoyl- .
2-o0x0-1-piperazinocarbonyl chloride in 5 ml of tetrahydrofuran was dropped.at said
35 temperature over a period of 30 minutes. During: this period, the pH of the suspension- 35
- : was maintained at 7.5 to 8.0 by gradual addition of tricthylamine. Subsequently, the
: temperature of the resulting mixture was elevated to 5° to 10°C, and the miixture was
reacted at said temperature for 1 hour while _maintaining the. pI-I thereof at 7.5 to 8.0
. by addition of triethylamine. After the reaction, the tetrahydroﬁxran was- removed by
40 reduced pressure distillation, and the residue-was dissolved in‘a mixed solvent com- =~ 40
: prising 30 ml of ethyl acetate and 10 ml of water. The resulting. solution was adjusted
to a:pH of 1.0 to 2.0 by addition of dilute hydrochloric acid with ice-cooling, and then
-the organic layer was separated off. The aqueous layer was re-extracted with 20'ml of
. ethyl acetate, and thé resulting organic layer was combined with the aforésaid organic
. 45 - layer. The combined organic layer was washed with water, and dried over anhydrous 445
magnesium sulfate. This organic layer was concentrated under reduced pressure to
' ' remove the solvent, and the concentrate was charged into 10 ml of diisopropyl ether to
R deposit crystals. Thereafter, the crystals were collected by filtration to obtain 1.65 g of
white crystals of 6-[D(— )-a-(4-pahmtoyl—2-oxo—l-plperazmocarbonylammo)phenyl- :
50 acetam1do]pemcxllamc acid, m.p. 121—123°C (decomp ), yield 80%,. - 50

i

IR (KBr) cm: voeo 1770 (lactam), 1730 (—COOH), i66d—1630
(—CON<). '

The above-mentloned operation was repeated except that the 4-palmitoyl-2-oxo-
‘1-piperazinocarbonyl chloride was replaced by each of the reactive derivatives of com- 55
- 35 pounds of formula (III) shown in Table 9, to obtain respective objective compounds
.as shown in Table 9. The structure of each oblecnve compound was confirmed by IR
and NMR.



water and 50 ml of ethyl acetate, and the resulting solution was adjusted
to a pHof 1.5 by addition of dilute hydrochloric acid with ice-cooling.
Subsequent |y, the organic 20 | ayer was separated off, sufficiently

washed Wi th wat ér and then dried over anhydrous 20 nagnesiunysulfate. To
this organic | ayer was added 0.5g of a sodiumsalt of 2-ethyl- hexanoic
acid with ice-cooling to deposit white crystals. The deposited crystals
‘were epllecfgd by filtration, and then drled to obtain 1.39 g of'a sodi um
salt qgf, -)-

[err] erhyl - 3- oxo- 1- plpera2|nocarbonylan1no)phenylacetanldo]pen|0|IIan
c aC|ch5n1p .2 .25 @ -2081C Lgeconpmmmzyleld 90@6 I n the sane n#éner as
" above™ZTUTG of a.sodium salt.or 6 .- TD0=)"- (4 --ethyl - 3 - oxgj- 1 -

- plpera2|nocarbonylanlno)proplonanldolpen|C|Ilanlc acid, mp. 1950

(deconp ), y|eId 869@ was. obtalned from1.59 g of a sodlun1salt of D)(=) -
lerr] (4 - ethyl '3 - oxo.A p|pera2|nocarbonylanlno)proplonlc acid
and 30 = - 21.59. g of a
trlethylanlne salt of -6- anlnopen|CII|an|c aC|d 1R’ (KBr) [err] 1760

(lactam), 1680- }666- lc..T' annplﬁ > Tt xp sotutlon.gf ©0.5 g of"
- phosgene in 10 off. anhydrous difjoxane s:.h.pped at.:10C.. 1@ m of
. anhydr ous di oxanpe cqgnt - 0..54 ‘g 0¢ré§ | LylF- 2<oxo-pi perq g5 35 :
~azine and 0.5 gjof t]ri. 1&@m ge,]. upo iCc eactlon t ook phace;to deposi t
“white crystals fotriet _,'nLh@whydrqg%(orlee Subsequenl ;- t he deposited
-crystals were . c@l-.llecte ﬁ.y,fgltratl alﬂ the nakﬁ§at@ vas concentrat ed
.to dryness to ofjtain ~of B . 24 BB8 ol -
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l e yellow, oily 4-allyl-3-o0xo-1-piperazinocarbonyl chloride. [err] 40
) A suspension of 1.4 g of

-[D(-)-[err]- anlnophenylacetanldo]pen|0|IIanlc 40 acid in

: .

8.0 to 8.5 by gradual addition of triethylamne with stirring, and then
cooled to [err] Into the thus treated suspensi on was dropped 10 ni of a
t et rahydrof uran sol uti on con- 'taining 800 ng of the aforesaid

4-al'lyl - 3- oxo- 1- pi perazi nocar bonyl chloride. During 45: ‘this per1d

pH of the suspension was maintained at- 7.5 to 8.5 by gradual’ addlttOM?§45 :

of triethyl an ne. Subsequent ly, the resl,dosoazg m xt ure was react ed at said
B ' ated

t enper atur.€ -
to 10 tg‘ferr] after mhlch the m xture was further reacted at said
tenperature for 90 minutes while nmain- taining the pH thereof at 7.5 to 8.0
by addition of triethylanine. After the reaction, the 50 t et rahydrof uran
was renoved by distillation under reduced pressure, and the residue 50 was
di ssolved in 20 m .of water. The resultlng sol ution was washed wjth ethyl
acetate, and the aqueoys ' d—off—This-agqugous |ayer
was i ce-cool ed and adj §isted to a pH f 1.5 by addf ti on of di Ut g
hydrochloric acid to d¢posit white cfystals. The Heposited ¥ ystél s were

col lected by filtratiof, suff|C|éﬁtI mashed mﬁ%hﬁmater and“55 ©° then
dried to obtain 1.8 g ¢f 8 p=y -m§ v :
6-[D(-)-[err]-(4-allyl{3-oxo-1- ph@er Z|g@§&3bo lhm ®ES 5% , -
phenyl acet am do] peni ci 1l ani.c &ci do p. RELT] ekconp.Y yléid 90% IR

(KBr) [err]. 1760 (Iact:{m) 5‘1@80 1@20 [ era

o 07:{,3

.m.p.V(decomp.) 120 - 124°,

Nﬁgcom_{

N-CO!

0 -
o-n’%-comcﬁc
-

N-CONHCHCO

L
N’

N

01@-ch _

. (decomp.) 105 - 108°C, yi

.0
,_4..
-/

-N

@

.m.p. (decomp.) 120 - 123°C, yi

CH3 -@—c _
m.p '

. D(-)-

Table 9 (Cont'd)
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The above-nenti oned operati on was repeat ed,
- 3-0x0- 1- piperazi nocar bonyl

4-allyl

except that the

chl oride was replaced by each of the

reactive derjvatives of com 60  pounds of formula (I1l) shown in Table

11, to obtain respective objective conpounds 60 as shown 1n Table II. The:
structure of each objective conpound was confirnmed by IR and NWVR
1, 508, 062 98 [err] 99
1, 508,. 0 .99 [err] 100
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101
102 to

101

1, 508, 062

1, 508, 062

Subsequent | vy,

102
[err]faor 3 hours to termnate the reaction

t he

t et rahydrof uran and the excess phosgene were:-renoved by distillation under
reduced pressure to obtain 11.0 g of oily

[err]

(2) A suspension of

chl ori de.

g of 6-[D(-)-[err]-am nophenyl acetami do] penicillanic 5

4-acetyl -2, 5-di oxo- 1- pi per azi nocar bonyl

0

to

acid

of tetrahydrofuran containing 20% by vol une of water was .adj ust.

w88
aonod“
c o
— O
« Of
- O
—
— O
(7]
hS
- g
'S
O
Q.-
C
" >
e _
© O

addition of triethyl

5 by gradual

¥

I.hocar bonyl

- pi per azi

nge . | 250806 5 s
11. 0g of the aforesaid 4-acetyl-2,5-di oxo-i1

a honongeneous sol uti.on

pH of 8.0 to

t.o for

[err]

\of

chloride Tn 30 m of :tetrahydrofuran at

Duri ng.this period,

sol uti on

over a period of 30 mnutes."-

“lerr]

the pH of the reaction solution 10 -~

was mai.nt ai ned

10

t he

Subsequent |y,

-addi'ti.on of triethyl am ne.

at 7.5 to 8.0 by gradual

0€9T ‘OTLI%™0 w0 (wyy) yI

_ o "apHIO[YD [Auoqresourzezadid-1

0z ‘sofjaf 3red jo 8 ¢'¢ UIRIQO O} SSIUAIP O3 PANBNUIUOD SBA NENY

Aq paaowax 1M sTEISAI> passodap A, *SPHOMYL0IPAY Suyuley.

-+, 3sodep 01 soerd jooy wonseax YIM uodn ‘QururejAyIain Jo 3 ¢6

. -1Aqzw-1 Jo 3.0°7 SurureIuo> WONNJ0S SUEXOIP SNOIPALUE We jo 074

seM auvXolp snoipAyue jo yw o7 ul Juadsoyd jo § 4y jo uonnjos

AT "716 PRI BHurm /0,401 *d'q Swze

-1 30 8 7' ure1qo 01 uoneNSIp xnssard paonpaz o3 pasalqns sem an

-38qng aanssaxd paonipox JIpUN. WONE[NSIP 4q SIBX{Y I Woxp paa

9@ -pue ‘vopenyy Aq poreledss 9xom sI[QNOSUT AU, SI[qU{OSHT usodap o3 suozaoe

. O 'Padxeyd seM anpISI 31 Pue “oanssaxd padnpar Ispun uonemsip £q pasowax seAM
01 JUDAJOS AU} “IJeA ], ‘sanioy § 0§ srmessdwal woos v seA

1 o pue ‘oprxoipAy wnipos Jo 8 z'z Sunmeiuod wonn|

_ TUr QL U paajossip seam duizesadid spyy, -surzesadid-oxo-¢

© woneqsIp sunssazd paonpar Aq paAowwal SBAM SpruruIofy

-'SI00Y Q] 30 PotoBA puw SpIpol [Ayowr jo 8 1/ ynM paresods

s . q.%ﬁzuumn.:m "INOY ] 20§ aInBIadulal WI00T 18 PAOLII SBM SINIXTIY

~ ~1003-251 qiM (% €< Awind) apupAy wmipos @ jo 8 £z poppe se

SnOXpAYUE Jo T OF Ut surzesadid-oxo-¢-Aumioj-1 o 9 49 Jo wonnjos 8 oL, ()

LSt

‘p didwexy

1 . o' -
o - HQOD : o
1 " o g H.EOUMUH.HZOUIZ N-000°HO=HO

- % .16 PIOTA ‘D98 (*dwodep) *d-m

-
S ) 3

% €°€8 PTATA ‘D,0LT = 89T .A._mao%s drw

o mMoo | g—p’ @ |
| cHo H myhm.. HNOOHOHNOO-N N-OOHN
cnn” ST R
o T~

t enper at ure of the-resultingfﬁixed-solution was. el evated to [err] and the

sol uti on

(0.3U00) 6 oTqBy

-0%0-¢-TAQdw-§ £[10
[ pue ‘wonenyy
30 spEIsAId MyM
anzeradid-oxo-z
D001 38 paddop
8oy (z)

1d-oxo-z~fAmpour
pIsaI aq “Apauanb
IO SBA 9U030R

Pa108ax sem uonnjos’ Sunynsox
05 duolde snoanbe
-JAQaw--[Aunio- wreiqo 01
‘UONOBI AP PYY -
IT SBA IMXTIT AP
Sunmsas oy pue Suy
pruEttoyAyzounp

7\ . .
TOOD=N N-000CHOHD

. ~ .
1000-§_J-00mu<{0).




was further reacted for 1 hour while maintaining the pH thereof at 7.5 to
8.0 by addi- tion of triethylam ne. After conpletion of the reaction, the
tetrahydrofuran was renpved by distillation under reduced pressure. To the

residue was added 100 cc of N hydro- chloric-acid at [err] and the
resulting mixture was stirred for 30 minutes'to 15 deposit white crystals
The depositey crystals were collected by filtration, and again suspended in
sultl ng aqueous suspension was adj usted to a pH-of 8.0 by

A adgytion of triethylamine at 5 to [err] and then freed from

i.nsol ghl es by f||- tratlon The fgnéééte was adj-usted to a pH of 1 5 by

_gr adua : o ystabs  The,
deposi ted crys(ﬁhl é mouofl‘?@ct ofl GHP(H)MOPMhmﬂddﬂwlmc 20 V\/at@ and
t hen dri ed Q?éi lppg?l A l fagan containing 209, by volume of watera::sthadjuste(liﬂtloa _ ,
6-[D(-)[er rs’(ffnt@-ﬁﬂ y'g: ad Vooy o_{rghﬂ&?a?m AU s::furan soluuo:ncgzotammz .,
car bonyl ami zm) bee thy | sicrahia ri-Hictllyp-840xoc1-pipdadinGearbonytl yll chibrida . wds &dré éd:leconp ) yi el d
80% | R ( KBP rm[zetns period, 2ROpH o htl;c am)enmonmmm@@e d at GSapi8.5 al 25 NMVR

id -
Lo (i ﬁ:?%f“ e e A T e - o e

'operatmon V\a&mgafe @I ieleof BOATIH 13010 aadnt eféxeﬁﬂnﬁxy r5h mm,me .10

" 1-pi per azi n@t! vuhmoved &y Geqldelact ive
derivati ves eerjet. %ﬂ ;%zqgmq Yﬁ@ﬁd _ to:obtain
respective on ‘of dfkie o,c c, ab he struct ure
of eacfg obj ﬁysdlsv?hm nfbsmmgeremﬂ‘émﬂrmmda onL Washed Ge 15

_ small amount of witer,. dried; and then dissolved in 100 ml. of acetone. To the resultmg o '

. solution was added 1.9 g of a sodium salt of 2-¢thylhexanoic acid with ice-cooling to
deposit white crystals; which were then collected by filtration to obtain 54 g of a_

_ - sodium salt of 6-[D(—~ )-a-(4-methyl-3-oxo-1-p1perazmoearbonylammo)phmylacet- _

20 amxdo]pemcxllamc acld, m P- 195°C (decomp ), yield 92%. - 20

IR (KBf) ant: " voeo 1760, (lactam), 1600—1660 (—CON< _oooe)
NMR- [(cn,),so+n,01 + values: 2.62 (SH), 4.48 (1H), 4.56 (ZH), 5.97
| (3H), 6.63—6.39 (4H), 7.13 (3H), 8.46 (3H), 8.55 (3H) . |

. : The above-mentloned operatxon was repeated, except that the 4-methyl-3-oxo—1- :
25 piperazinocarbonyl “chloride was n:%_laeed by each of the reactive derivatives of com- 25
pounds of formula (III ‘shown' i Table 10, to- obtain respective objective compourids - ..
" - -as 'shown in- Table 10 e structure of each objecuve compound was conﬁrmed by IR .~ 7 e
_ and NMR. . . _ NG
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Exanple 10. (1) A suspension of 8.0 g of D(-)-a- aninophenyl acetic acid in
80 m of tetra- hydrofuran was adjusted to a pH of 11.5 by gradual addition
of a N sodiumhydroxide splution with stirring to forma honngeneous
solution. This solution was cooled to [err] 5 and 15 m of a

t et rahydrof ur ag.sol uti on containing 11 g of 4-acetyl-2,5-di oxo-1-piper 5.
a2|nocarbon hljori de was dropped at said tenperature into said- solution

over a Vf/ 30 m nutes. During this period, the pH of the .reaction
sol uti dp of ntained at 10.5 to 11.0 by gradual addition of a N sodium
hydrOX|d% so ution. Subsequently, tq%

erature of the resultlng m xed .
sol utio 10—t ther.

reacted for 1 hour upon which D(-)-[err]- anlnophenylacetlc acid 16y
deposited. After conpletlon of- the reaction, the deposited acid was
separated by filtra- tion, and the filtrate was concentrated under reducegd
pressure to renove tetrahydro- furan. The residue was dissolved in a nlxed
sol vent conprising 10 m of water and 80 m of ethyl acetaté and the

resul ting solution was adjustedfto a pH of 1.J0- by addi- 1§ '® tion of
di lute hydrochl origq acid with ide-cool ighg. SLbsequentIy, tth& or gani c | ayer
was 15 separated of f, i ed dqverm dr.oug magne unusLlﬁhte and t hen
charged into 100 mj of t hyl jace® sol utfi ong aigi g 8.3 g of sodium
2- et hyl-hexanoate-td defg8j1 crydtal sa he.deposif§ﬂgcry§}cls were col | ected
by filtration, washed;\m':tz acet qne, t hen-jdri ed verﬁ[err] to obtain 79
g of a sodiumsalt jof ) - am(4-acety 2 di oxo-[ 20 -
I-piperazinocarbon#lanl 0 gpegylaoetg; aC| ,Im p. r]biceConp.), yield
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IR (KBr) [err] 1690-1650, 1600-1590 (2)
anhydrous acetone of 1.75 g of the aforesaid sodium salt of D(-)

henyl aceti c aci d was

[err

4-acetyl-2,5-di oxo-1-

added 20 ng of N—nethylnnrphollne,

25

-20 to [err]
et hyl

chl or o-
m nut es,

dropped inta

erazino

To a suspension in 25 m of

and thé resulting mxture was cooled to
Into this m xture was dropped a solution of 0.57 g of

25 carbonaté in 5 ml of anhydrous acetone over a period \
i and the mixture was 'stirred at said tenperature for 60 m nut ‘ ‘
Subsequently, a solution of 1.29 g of ‘a tri- ethylam ne salt of -f

6- an1nopen|C|IIan|c acid in.30 m of anpxﬂro S nethylenechlorlde mas
%m d mxture a :

3_'

t enper atur e of t he resul ting nlxture was eIevated fron1[err] and the m x-

30 ture was then reacted at said tenperature for about 2 hours.

reaction, the sol-

The residue was charged into 30 nl of water,

After the

vent was renoved by distillation-under reduced pressure. .
and-the resul'ting mxture was -

freed frominsolubles by filtration with ice-cooling. The filtyate was -

adjusted to a pHof 1.5 to 2.0 by addition of dilute hydro--35;

acid to deposit cryst
filtration, suff- 35
2.34 g of 6-[D(-)[err
2, 5-di oxo- 1 - pi perazin
162 [err] (deconp.),
6-[D(- )-[err] (4-benz
ene- 3, 5- di oxo- 1- pi per
m p. 95-

(Cont'd)

‘Table 10
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tqsl by

and t hen drlaﬁ to obtaln-

anlt ¢ acid, nlp.‘
530 ng of
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[err] yield 82.68% was obtained from 450 ng of

D(-)-

[err]-(4-benzyl

-2, 2-pent

a-

met hyl ene- 3, 5- di oxo- 1- pi_perazi nocar baonyl ani no) phenyl acetic acid and 320 ny

“of "a triethylamne salt of 6-am no-penicillanic acid.
1700-1660'(-COOH -CON<) 45

(lactam,
Exanple 11.

hg 8 g o
At

f a diethyl

ester
roomtenperature 4.4 g of N-ethyl:

I ng\jn xyure was .allowed to react for 3 hours,
et hanet9_ Subsequently. the residud3
to obtain 5. 4 g of 50 " 1-ethyl -

76. 0%
t he above-nentio

m .of triethylamn ne.

ned | - et'hyl -

50 (2)

457 (1)

of .oxalic acid and 8 nm
et hyl enedi a
and t hen heated to- renove t he

2, 3- dIOXO pfpera2|ne

IR (KBr) [err] 1770

Into a m xture
~ethanol - was
he. The result-

[erf]nx~gld

To a suspenS|on of 0.71 g of

2, 3-di oxo-pi per- azine in 15 m of anhydrous
di oxane were added with stlrrlng 0.70 g of trinethylsilyl
The resulting mixture was stirred at
perature for 20 hours.to .deposit trlethylanlne hydrochlorude

chl oride and 0. 83
roomtem

Thi's
egf i | trate was

pAie in 10 m. of -
i Bture was react ed
:2 hours, and then
essure to:obtain -
ber azi nocar bony!

“hydrochl ori de was—55. sepgr-at-ed—by—H-raton—atd—t
dropped at [err] |nto a sol utlion of 55 0.J70 g of phosg
anhydrous t et r ahydr of ur an. Sybsequently, tjhe nesuLting
“at to [err] far 30 minut¥s and;at_toonltenperatUre fo
the sol vent was [ enovedgby&di|sti 'l ation urder’ Teduced p
1.0 g of pale yellow-\ st.ad 4 of : 4-ethyl-74, 3-di 0XQr 1£|
chl ori de. 60 5 (Kﬁr) [erx 2780, 1660, B
60 “Y1 B MO - 0 558 01
- RE IO B -+ S
N N ’ - o e
ITE °©..9 : ,i= By N
LI -4 ) g - . =
2 &, - H “ .8 -8 8
2l O gl ey q g3 8
.0 .ot = SRR O & ® . =, . . @
B L) OT= Saloew .
g |L g =lA8 %A g %
- T B .'S'_\LZ‘\ -1 J, =, g8
2 1A 8 1 & B 18 o
o - :
(o] .
3]
~ _ -ff
g SRR
olzg .é\?:; é?:§“
m _oI:]: O.Iz".]
o - ’ [ B |
S 8. S
e 153 o

¥}




107
107 (3)

A suspension of 1.75 g of

1, 508, 062

6-[D(-)-[err]-am nophenyl acet ami do] penicillanic acid in 50 m of

t et rahydrof uran contai ning 20% by vol une of water was adjusted to a pH of
8.0 to 8.5 by addition of triethylamne wth stirring to forma sol ution.

This solution was cooled to O to [err] and then 7 m of an anhydrous
5 ‘tion containing 1.0 g of the aforesaid -
4- et hyl - 2, 3- di oxo- 1- pi perazi nocar bonyl chloride .5 was dropped into th
the pH of .the reaction solution was -
mai ntained a®s7.5.to 8 0 by gradual  addiF®8fM§2af triethylanine: The

t et rahydr of uran sol u-

solution. During this

peri od,

"

resultfngépixéd'Solu- tion was reacted at said tenperature for 30 minutes
.1 hour, while maintaining the pH thereof at-7.5 to
8.0. After the reaction, the tetrahydrofuran 10

and then™at [err] for

di still'ati on under reduced pressure, and the residue was dissolved in

was renoved by -

10

20 Ml of water and then washed two tines with 20 m -of ethyl acetate. To
t he aqueous | ayer was again added 50 nl of ethyl acetate, “and thd resulting

m xture was adjusted tpo—a pH of L.Jo by -gradual afidition of diI?t?
hydrochloric acid with ice-cooling. Subse- quently, the ethyl -chatat e |layer
was separated off, suffficiently shed with wagef, and 15 wthemw dried -

over anhydrous magnesi

um sul f at e.

Into.the thus 1

reated |ayeg Was dropped
um S

15 10 m- of an ethyl 4gcet at'e__sol uti on cont ai ni:i;lg 0.83 g.of s§di

2- et hyl - hexanoate to : w o 2
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109 1, 508, 062

109 [err] 110 [err] 111 1, 508, 062

: 111 [err] 112 —

1, 508, 062 112 [err] - -
_ 97~ _ 1508062 : . )
- " of 2-ethylhexanoic acid to deposit white crystals. The deposited crystals were collected
AN by filtration and then. driedept(:) obtain 1.26 g of white crystals of a sodium sait of -

D(—) - « - (2 - methyl - 3 - oxo - 1 - piperazinocarbonylamino)phenylacetic acid,
m.p. 215°C (decomp.), yield 70%. _ o . :
5 . IR (KBr) cr: vg.o 1650—1590 : 3

(2) To a suspension in 15 ml of anhydrous acetone of 1.0 g of the above-men-
-tioned sodium salt of D(— )-o-(2-methyl-3-oxo0-1-piperazinocarbonylamino) phenyl-
acetic acid was added 10 mg of N-methylmorpholine. The resulting mixture was cooled
: to —20° to —15°C, and a solution of 380 mg of ethyl chlorocarbonate in 5 m] of o
10 . anhydrous acetone was dropped into said mixture over a period of 5 minutes. Subse- . 10
quently, the mixture was stirred at said temperature for 60 minutes, and then cooled to '
—40° to —30°C. Into the thus treated mixture was dropped 2 solution of 960 mg of a
triethylamine salt of 6-aminopenicillanic acid in 10 ml of anhydrous methylene chloride
- over a period of 10 minutes. Thereafter, the mixture was reacted with stirring at —30° :
15 to ~20°C for 60 minutes, at:—20° to —10°C fot 30 minutes, and at —10° to 0°C 135
for 30 minutes. After the reaction, the organic solvent'was removed by distillation under
reduced ‘pressure. The residue was dissolved in a mixed solvent ¢omprising 20 ml of
water and 50 ml of ethyl acetate, and the resulting solution was. adjusted to a pH of
o 1.5 by addition of dilute hydrochioric acid with ice-cooling. Subsequently, the organic 20
20 layer was separated -off, sufficiently washed with water and then dried over anhydfous 0
- magnesium sulfaté. To this organic layer was added 0.5'g of a sodium salt of 2-ethyl- .
" hexanoic acid with ice-cooling to deposit white crystals. The deposited crystals were
" collected by filtration, and then dried to obtain-1.39 g-of a sodium salt of 6-[D('—)- .
CL , a-(2-methyl-3-oxo-1-piperazinocarbonylamino ) phenylacetamido] penicillanic acid, m.p. 25
T -25 208°C (decomp.), yield90%,.. ~. ..~ ' . o ' : n
‘ - In the same manner as above, 2.0 g of a sodium salt of 6 - [D(—) - a-
(4 - ethyl - 3 - oxo - 1 - piperazinocarboriylamino)propionamido] penicillanic acid,
m.p: 195°C (decomp.), yield 86%, was obtained from 1.59 g of a sodium salt of = -
o D(—) - @« - (4 - ethyl - 3 - ox0 - 1 - piperazinocarbonylamino)propionic acid ‘and 30
\—/30  1.59 g of a triethylamine salt of 6-aminopenicillanic acid. = - o
' "IR (KBr) cm™': vp-o 1760 (lactam), 1680—1600 (—CON<, —COOP) -
T . © - Example 6. . N ._ .
(1) Into a solution of 0.5 g of phosgene in 10 ml of anhydrous dioxane was :
dropped at 10°C 10 ml of anhydrous dioxane containing 0.56 g of 1-allyl-2-oxo-piper- - 35
35  azine and 0.5 g of triethylamine, upon which reaction took place to deposit white
* crystals of triethylamine hydrochloride. Subsequently, the deposited crystals were col-
- lected by filtration; and the filtrate was concentrated to dryness to obtain 800 mg of
. pale yellow, oily 4-allyl-3-oxo-1-piperazinocarbonyl chloride. - :
) . IR (film) em™: vg.o 1720, 1640 L o :
40 ~ -(2) A suspeasion of 1.4 g of 6-[D(—) ninophenylacetamido] penicillanic 40
' acid in tetrahydrofuran containing 20%, by volume of water was adjusted to a pH of
o 8.0 to 8.5 by gradual addition of triethylamine with stirring, and then cooled to 0°C.
b _ Into the thus treated suspension was dropped 10 ml of a tetrahydrofuran solution- con-
taining 800 mg of the aforesaid 4-allyl-3-oxo-1-piperazinocarbonyl chloride. During -
45 this period, the pH of the suspension was maintained at 7.5 to 8.5 by gradual addition 45
-of triethylamine. Subsequently, the resulting mixture was reacted at said temperature :
for 30 minutes, and the temperature thereof was then elevated to 10° to 15°C, after -
which the mixture was further reacted at said temperature for 90 minutes while main-
taining the pH thereof at 7.5 to 8.0 by addition of triethylamine. After the reaction, the
50  ‘tetrahydrofuran was removed by distillation under reduced pressure, and the residue 50 -
.was dissolved in 20 ml of water. The resultiug solution was washed with ethyl acetate,
- - and -the aqueous layer was then separated off. This aqueous-layer was ice-cooled and
: adjusted to a pH of 1.5 by addition of dilute hydrochloric acid to deposit white crystals.
. The- deposited crystals were collected by filtration, sufficiently washed with water and
55 then dried to obtain 1.8 g of 6-[D(—)-a-(4-allyl-3-ox0-1-piperazinocarbonylamino)- . . 55
. phenylacetamido ] penicillanic acid, m.p. 92°C (decomp.), yield 90%,.

IR (KBr) cm™: vgo0-1760 (lactam), 1720—1620 (—COOH, —CON<)

. The above-mentioned operation was repeated, except that the 4-allyl-3-oxo-1-
piperazinocarbony! chloride was replaced by each of the reactive derivatives of com- -
‘60 pounds of formula (III) shown in Table 11, to obtain respective objective compounds - 60
as dShI?Idean Table 11. The structure of each objective compound was confirmed by IR .
an .



113 1, 508, 062

113 [err] dried over magnesium sul fate, and then concentrated to a

liquid anmount of about 2 m To the concentrate was added 20 i of

drrsopropyl ether to deposit crystals, which were then collected to obtain
, g~tals of a phthalide ester of 6-[D(-)- [err] (4-

[err] (deconp ) yi el d 90. 0%
1715 (ester), 1680 (- CCN<) NMVR [err]

acid, ;-
val 558, )2 | ."_, ,ﬁ H) . 4.25- 4. 60 (3H), 5.45 gﬁ¢p,

r epeat ed, except that the 4 nethyl -2} 3- droxo- 10° .” I-prperazrnocarg‘pyl
- chloride was replaced by. each” “of. the reactive derrvatrves of com

pounds of formula (III) shown in Table 15, to -obtai:n. respective obj ective
-compounds as shown in Table 15. The structure of ~each: objectrve conpound
was confrrned by IR and NWR. :
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115 1,508,062 [err] 116 1, 508, 062
116 Exanple 15. A solution of 0.86 g of a hydrochl oride of nethoxynethyl
ester_of 6-[D(-)[err] am nophenyl acetani do]penicillanic acid in 15 m of
t et rahydrof uran contai ni ng 20% by vol une of water was adjusted to a pH of

8.0 to 8.5 by addition of triethylamine at 5 0 to [err] Into this . Qgéé;y
5 .

solution, a solution of 0.38 g of 4-nethyl -2, 3-di oxo- 1-pi perazi no-

carbonyl chloride in 10 m -of tetrahydrofuran was dropped over a p

10 minutes. During this period, the pH of the reaction solution mas

mai ntained at- 7.5'to 8.0 by gradual addition _of trlethylanlne The :
resul ti.ng m_jg_g_gl_u_t_i_g_w@ reacted. for aSQh qﬁ’q nutes__whi.l 9 he
pH therQ?L at 7.5 to 8.0. After conpl etion of the reac- 10 'tion, t he
tetrahydrofuran was renoved by distillation under reduced pressure. The 10
resi due.was dissolved in a mixed solvent conprising 50 m of water and 50n
of ethyl acetate, and the resulting solution was adjusted to a pH of 1.5 by
addition of dilute - e S : '

]
- =
) P
: .8
i - -8
S '
g8 B 88 | '

0

m.p. {(decomp.) 110°C, yield 98 .%

© o

m.p. (decomp.) 120°C, yield 94 %
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‘m.p. (decomp.) 128 ~ 130°C, yield 97 %
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hydrochl oric acid with ice-cooling. Subsequently, the organic |ayer was
separated of, washed with water, dried over anhydrous magnesi um sul fate,

and then freed fromthe 15 solvent by distillation under reduced
“pressre to formecrystals. The thus formed crystals 15 were washed with
di ethyl -ether to obtain 0.9 g of a nethoxynethyl ester of 6- [D(-)-
[err] - (A4xAp | - 2, 3- di oxo- 1- pi per azi nocar bonyl am no) phenyl acet am do] peni ci
| ani c-\QCifdyh p. 111-115C(deconp.), yiel d82.5% IR (KBr) [err]. 1780 _
(lactam 4 (ester), 1700-1660 (-CON<) 20 NVR [err] values: 0.15
(1H) 4 H), 267(5H), 4. 3-4. 38 . 20 4.75 (2H), 5.7 (1H), 6.55
" (4H) , =6~ Sy —¢ B BA— SO 6 03~ BB EY-E~BF sed
oper ati-on was repeated except that the 4-nethyl-2, 3-di oxo- '
1- pi per azi nocar bonyl chloride was repl aced by each of the reactive
derivatives of com 25 pounds .of formula (111) shown in Table 16, to
obtain respective abjective conpounds 25 as shown in Tablg 16. The .
structure of -each—ebieetve—cpApotfie—ras eonti+rred by—R araﬂ NVR. 117
1,508,062 - | - 117 [err] B .
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Exanpl e 18. Using 0.93 g of a hydrochl oride of

ester of 6-[D(-)-[err]-amno-

119
WO
[ err]-norpholinoet hyl

1,508, 62 [err]
1,508,062 [err]
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6-[[X-)[err}(4-nethy|-2,3-dioxo-1-piperazinocarbonyf—

i n Exanple 15 was repeated to obtain 0.8 g of 5
am no) phenyl acet am do] penicillanic acid

4- et hyl - 2, 3- di oxo- 1- pi perazi no- car bonyl
[ err]-norpholinoet hyl

phenyTacetam do] peni cilTani¢c acid and 0.39:g- of



IR (KBr) [err] 1780 (lactam), 1740 (ester), 1710-1680 (-CON<) NWR [err]

val ues: 2.55 (5H), 4.3-4.55 (3H), 5.6 (1H), 5.7 (3H), 6.0 (2H), 6.3 (2H
7.4 (2H), 7.5 (4H), 8.5 (6H 10 The above-nenti oned operati on was
repeat ed, except that the 4-nethyl-2,3-dioxo- 10 -piperazinocarbonyl )
chl oride was replaced by 4-n-octyl -2, 3-di oxo-1-pi perazi nocar bonyl chl oride,
t 0 obtaima [err]-norpholinoethyl ester of 6-[D

: ¥.04>n-octyl -2, 3-di oxo-1- . : :
plpera:¢ro€}rbonylan1no)phenylacetanldo]pen|C|IIanlc acid, mp. [err]
ALY eld 70% . Exanpl e 19 - |

nyl gl ycine

1 50" G WACdr m T ———yy &ibbegﬁenm(;ﬁteaétﬁhﬁiﬂdurﬁx ga g of

triethyl e @repwreaqabvam95goV
4- et hyl - "ﬂ;’ a% éﬁﬂgﬁ% % Jinguer a periad of
15 mnytesma obhﬂeaf hydfbftiahl bt zweu‘y %e s%l(ustedto [erg]for 30
hY

' minuteS. AbpBrof 8fico 8.&hy gredwal additien dmmmnﬁeayﬁmmatsepgnat@d of f, washed

20 with di &7 lh°??ﬂ%¢ us sofytions i@ shi teddi ti on of
; xl acrystal s were
| ml n 4.1 g of |

ca a
di | Ut e hy dgS5 0 s s oot of 36 il B ﬁz%& o
&ri anditle]
OBﬂrdwwmglmf;?&?utmmmﬂmamy?mmmm acetic acid, !

col | egped b;ys fnhibdaib &Il 4t 7S, tovmﬁyegiadbhlt

mp.. [ err] Yt gas 'S‘ifg fg?o 5 m hydrous - .
bt BT e L e R q“mNmm‘a e
El errquaryclﬂaﬁla,sﬂls 0(’ft6)ll0°|oemi é;rred@o dees dol.° 5 130 N

13. oo ~ “deposit ‘white crystals. The deposnted crystals were collected by filtration, and again
" -suspended in water. The resulting aqueous :suspension was adjusted to a pH of 8.0 by . ' .
* gradual addition of triethylamine at 5° to 10°C; and then freed from ‘insolubles by fil- I
- tration: The filtrate was adjusted to a pH of 1.5’ by gradual addition of 'N-hydrochloric f
20  acid to.deposit crystals. The deposited crystals were collected by filtration,:washed with . .20
~. . watet and then dried to obfain 21.2'g of 6-[D(— )~a-(4-acetyl-2,5-dioxo-1-piperazino- '
S sbcar;onylmmno)phenylacetamxdo]pemallamc acnd, bp. 162—164°C (decomp ) yxeld "

2 IR (KBr) em=%: Vomo 1770 (lactam), 17301660 —ooon --CON<) E .
25° - NMR ((CD;):CO) 7 values: :0.23 :(1H), 2.65 (5H), 4.26 (1H), 4.33—4.63 . 25
R . (2H), 5.38 (41-1),568 (lH),755 (3H), 8.47 (3H), 8.53. (3H) o

S The above-mennoned operatlon wasire eated, exoept that the 4-acetyl— ,S—d:oxo- : Lo #
) l-plpuazmocarbonyl chloride was replaced by each: of the reactive derivatives of com- NG

- o pounds. of formula’(III) shown in Table. 12, to obtain respective objective compounds ;. - -
.30 ::dShm Table. 12 The structure: of each oblectwe compound was conﬁtmed by IR 30

L)




Found (% C 52.24 H 5.32 N 12.87 IR (KBr) [err] 1710, 1700, 1660
30 (2) Into a solution of 10 g of the above-nentioned X
-[err]=—(4-nmethyl -2 3- 30 dioxo-1-piperazinocarbonyl anm no) phenyl acetic acid
in 200 M of acetone was dropped a solution of 5.2 g of a sodiumsalt of

2- et hyl hexanoic acid. in 50 m of acetone with stirring to deposit
crystals. The deposited crystals were collected by filtration and t

washed with acetone to obtain 9.6 g of-a sodiumsalt of D( '
-)-[err]-(4-methyl -2, 3-di oxo- 35 l. - pi perazi nocar bonyl am no)phenyl hoetts’c
acid, mp. [%3r] (decorrp ), yield 95% { % (3) To a suspensmn of 8:8.9g
of the above~Hent-ioned—sodi-um-salt—of D ’§08 2 103
(4- et hyI\; 3- di oxo- 1- pi per azi nocar bonyI am’ no)phenyl acetic acid in 80 ni of
met hyl - ene chlori de was added 20 ng of N-net hyI nmor pholine. Into the '
resul tipg m xture was dropped a solution of 3.1 g of ethyl -chlorocarbonate
in 20 m of nethylene chloride at 40 [err] over a period of 5 m nutes,
and the mixture was reacted at said tem - 40 perature for 1 hour. Into this
reaction |iquid was dropped a solution of 9.4 g of a tri- ethylampe salt
of 6-ani nopeni ci | [.ani p—aeird—-r—40——of—rethyenre—eht-orde—at {”fl‘.], to
[err] over a period of 10|minutes, andjthe resultinfy m xture was]rBacted at
[err] to [err] over R pefiod of 1 houf. After the feaction, the| §
tenperature of the repcti ¢n 45 liquid was gradbally el evated } 0®0C over
a period of ‘1 hour, ahd the nixture wa$ then 45 &upjected to exfraction . .
with 100 m of water. Sub>equentlzagl/va the¢ aqueous l-aykr was separa_ed of f,

and the nethyl ene chl pride furt her subj-_gc ed i‘g §xt macfion with
ER H 2 g | 4L B
. ! ;s OO O 2
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50 mM of water, and the resulting aqueous | ayer was conbined with the

af oresai d aqueous | ayer. The conbi ned aqueous | ayer was adjusted to a pH of
2 by addition of dilute 50 hydrochloric acid with ice-cooling to deposit
crystals. The deposited crystals were col- 50 lected by filtration,
sufficiently washed with water, dried and then dissolved in 200 m of
acetone. Intg the resulting solutlon was dropped a solution of 4 g of a

sodi umgsa $2- ethylhexanolc aci-d irn 40 ml of acetone over a period of 10

-,n1nute§b The dep05|ted crystals.were collected by .
filtrg hen drled 55 to obtain 11.4 g of a
sodi ; ipnerazing-_ ‘-'\5

carbonylanlno)phenylacetanldo] pen|C|lIan|c aC|d mp. [err] (deco

yiel.d 80.8% The. above- nentii oned operati on was repeated - except ‘that T
D(-)-[err]-(4-nethyl- 2,3-dioxo-1- plpera2|nocarbonylanlno)phenylaceth aC|d
was .replaced by each of the conpounds of fornula (V) shown in Table 18,

obt ain respective objective com 60 = pounds as shown in Table 18. The
structure of each objectlve conpound was confirnmed 60 by LR 'and NMR. g
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122 1, 508, 062

122 Exanple 20. (1) To a solution of 2.28 g of

D(-)-a-amno-1.4-cycl ohexadienylacetic acid in 15 md of N NaCH were added
20 M of ethyl acetate and 2.1 ml of triethylanine, and the resulting

m xture was cooled to [err] To this m xture was gradually added 1.69 g of 5
4- et hyl - 2, 3- di oxo- 1- pi per azi nocar bonyl chloride over a period of 10 Laﬁ

m nutes. Sub- 5 sequently, the mixture was reacted for 30 minutes vmh

i ce-cooling, and then the aqueous | ayer was separated off. To the aqueous

| ayer was further added 20 ml of ethyI acetate The resultlng ntxture was ..
adj usted to ¥pH of 2 by addi 2N15 J jce-codl®ng,
and the jethyl acetate | ayer was separated off. The organlc Iayer was 10-

suf fci entTy washed w th water, dried over anhydrous nmgriesi um sul fate,

freed fromthe 10 sal vent by di'stillati.on under reduced pressure and.

t hen |ncorporated wi th i sopropyl -al cohol -to deposit crystals.. The dep05|ted
crystals. were collected by filtration to:obtain 2.5 g of. white crystals’ of
D(-)-[err]-(4-methyl-2; 3- droxo 1- plpera2|nocarbonylan1no) _

1, 4- cycl ohexadi enyl acqt+e—actrd—mrp1TerTd (UULUII[J ), y| et~ T74% I

IR (KBr) [err] 3300, -[lerr] . 1715, 166D B

15 NMR [err]-DVvBO [err] val ues: 0.5y (1H d) ngﬁ-(lH, s), 4; {2H S),'
5.29 (4H, d), 6.07-6. 18 (2H m; 63B-6.49 (2H [)]:7.05 (3H s)q ‘
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7.35 (4H, s) (2) To a suspension of 0.45 g of the above-nentioned DX
S (4-nethyl -2, 3- 20 | -
d') &gf r1] i(ge;n:ui %aaar bonyl ani no) - 1. 4- cycl ohexadi enyl acetic acid in 15 m of
alnﬁydroug 20 et hyl ene chloride was added O. 24hm oir {\I— grralt 2%“ nurlguéuu |31T€

| rri ion. After cooling the solution of - ,
with stirring to forma solution. Al _ ol A o byl

' | uti on containing O. g

nil of anhydrous net hyl ene chloride sol o he Fodult g vt v

- DA te was dropped into the solution, an |
\?\/2!59:2\%& egngt sai d terrg'erature for 90dm5mrjnt es_].c gug:teﬂ;legtnlay’chlt grei 32
[ I qui ' ' err]. anc o] _ |

';gﬁﬁt :?E{,I qwd wg: cgolnefimtg L”él%oﬂt riethyl am ne salt of d ;(Tsry .
: i nopeni ci i ¢ acid an 0. 31Exmplefiot ri et hyl - ani ne was gr adu -
~6- ani nopeni ci | lg?'_éégm_d a&%%ng( y ;Mmhmilpgﬁmddiusemm&etfaeacted_ e’

dr opped int Ohyﬁﬂ rdn %_to d?jlgq ad wmoa_ﬂagtso hydfomide | for 1 hour.
‘[err] for 1 dolutidn, withlstirrid®+ ornt 2 og s%lu - This OE }m%, di stillation
‘Thereaf$er, 2AdS makd ieohyliofjtah GRS confalita 11 i QF ) l.gfé_f,gg@_iﬁ ; distillation
der - educffaarbony! chloside wes dropped Bh i tempecitise 0 Saidl bAREA SECh Bebiad
ggde{ hen mfﬁé i tﬁﬁ thig period, i3 %rem sofution WisenargaR@Ws | ayer was

EG:210. . h
a

Al addition of &N sod roxide, solutipny Subrequentipli dtoapH
agai n i ncor penmiate v d re"? ii?“ sa tﬂ %%%m ' et!@lm,r{l}fm;eet hyl P
of 2.0lby adpfetwayfuer fbwdClor Wi hidir, | p6ir GRRA IDYY- YWty Jre dBydr ous
acet at e |aY%€é§ﬁ?§.§f %}"ﬂeg effthe resctioni)thel depiotitad Waid s sepaifate® By Qg arthy

lacetic’ aci

op of d separiated By f ;

,_and ) nde iced P tol 4 teahydrs- under reduced
ragnes! um sualr ik SLADEITT N ket many gt e
“pressure to 88ml of_gyhyl adetate] ihd(he ﬁn@ntouiu‘ﬁm &%a% 0.2 Pl 1.0 by addi- -

Mr@ﬁr}{m&rwm i9ulfdt] gd rvhen ichdrgda lirfto 160GHAI

g-g?%on Conta] ngi 8.3 g Of SOdium ..z;ethylhexanoate to: deposit-
S1

6-[D(-¥- [ er P2
car bonyl am g}

“[err] (decorys _ fystals were collected by filtration, washed with acetone, and
' then dried gver P,0; to obtain 7.9 g of a sodium salt of-D( — )-a-(4-acetyl-2,5-dioxo-
20 ¥-pi__p_¢razin_o<_:a;bonylamino)Phepylaqet'ic agid, m.p. 104°C (decomp.), yield 42%,. - 20

IR (KBr) cm*: vo. 16901650, 1600—1590 .

_ﬁdlhﬁ toc@r@@dd:-mﬁ@kdw%&ﬁﬁ% ;- the orgatic layer was = 15, D.

" "(2), To:a suspension in 25 ml:of anhydrous acetone of 1.75: g of the aforesaid _ :
sodjum . salt: of D(— )-a-( 4-acetyl-2,5 -dib_xd—l-pipu?a'z’inoca’rbohylamino) phenylacetic s
- acid was'added 20 mg.of N-methylmorpholine, and the resulting mixture was cooled to ;
25 —20° to —15°C; Into this ‘mixture was dropped a solition of 0.57 ‘g of ethyl chloro- 25
carbionate in 5 ml of anhydrous acetone, over a period of 5 ‘minutes, and theé mixtire was. B
stirred at said temperature for 60 minutes:: Subsequently; a solution of 1:29 g of a tri- R
- ethylamine salt of ‘6-aminopenicillanic acid in 30 ml of; anhydrdu;__,m'e"t’hylenéchloride -

_ . was dropped into said mixttre at —40° to —30°C qver a period of 10 minutes. The :
30 ‘temperature of the resulting:mixture was :elevated from '—30°C to 0°C, and the mix- 3 -
: ture was then reacted at said temperature for about 2 hours. After the reaction,, the sol- S
- vent was removed by distillation under rediiced pressure. The: residue was charged into '

30 ml of water, and the resulting mixture was freed from insolubles.by filtration with .

: ice-cooling, The filtrate was adjusted to a pH of 1.5 t0 2.0 by addition of dilute hydro- e

35 chloric acid to deposit crystals. The deposited crystals were collected by filration, sufi- - 35
ciently washed ‘with water,’ and then dried to obtain 2.34 g of 6-[D(~)-a-(4-acetyl- '
Z,S-dioxo-_1-piperazinocarbonylamino)phenylace_tamido]penicillanic acid, m.p. 162—.
164°C (decomp.), yield 90%,. , S . S

. _Inthe same manner as above, 530 mg of 6-[D( +)+a‘-(4-benzyl-2,2-penta,inet’hyl— _

"~ 40 ene-3,5'-dioxo-l-piperazinoc_atbonylauﬁno)phe_nylacetam‘idjo]pc_:nicillanic acid, m.p. 95— - 40
100°C, yield 82.68%,, was obtained from 450 mg of D(—)-a-(4-benzy_l-2,2-penta-.
methylene-3,5-dioxo-.I;pipe;'a'zinocarbonyiamino)pheny’lacetjc acid and 320 mg of a.
triethylamine salt of 6-amino-penicillanic acid.- - h e

IR (KBr) cm~*: v 1770 (hmm), 1:7bo'_1660 (_coo'H__, "'CQ.N._<E)'

S . Example 11. R
(1) Into a mixture comprising 8 g of a diethyl ester of oxalic acid and 8 ml of

- ethanol was dropped at room:temperature 4.4 g of N-ethyl ethylenediamine. The résult- '
ing mixture was allowed to react for 3 hours, and theén heated to.remove the ethanol. -
Subsequently, the residue was recrystallized from 10 ml of dioxane to obtain 5.4 g of . :
50 1-ethyl-2,3-dioxo-piperazine, m.p. 124°C, yield 76.0%, S 50 e
" .- (2) To a suspension of 0.71 g of ‘the above-mentioned 1-ethyl-2,3-dioxo-piper- o SR

azine in 15 m! of anhydrous dioxane were added ‘with stirring 0.70 g of trimethylsilyl

R

“)

45 S

perature for 20 hours to' deposit triethylamine hydrochloride. This hydrochloride was

55  separated by filtration, and the filtrate was ‘dropped at 5° to 10°C into a solution of 55
0.70 g of phosgene in 10 ml of anhydrous tetrahydrofuran. Subsequently, the resulting
mixture was reacted at 5° to 10°C for 30 minutes and at room. temperature for 2 hours,
and then the solvent was removed by distillation under reduced pressure to obtain 1.0 g
of pale yellow crystals of 4-ethyl-2,3-dioxo—l-piperazinocarbonyl chloride.

60 IR (KBr) cm™™: vo_o 1780, 1660 . - o 60



IR (KBr) [err] 1780 (lactam, 1730-1660 (-COCH, -CON<) NMWR [err] val ues:
0.55 (1H, d), 0.95 (1H, d), 4.22 (1H, s), 4.35 40 (2H,

s), 4.41-4.61 (2H, s), 4.92 (1H,_d), 5.75 (IH_s), 6.05 (2H bs) 40. 6. 40
(2H, jﬁs), 7.03 (3H, s), _ 7.35 (4H, s), 8.40 (3H, s), 8.52 (3H, s) The thus
obt ai ned product was adjusted to a pH of 7.0 by neutralization with an _
aqueous sodi um hydrogencar bonate sol ution, and then subjected to filgt g2ion
and freeze- drying to obtain a sodiumsalt thereof. 45 - The M -
above- nenti oned operation was repeated, except that the ' '
D(-)-[err]-(4-methyl- - 45 . o '

2, 3- di oxo- 1198 per azi nocarbonyl.ani no) -1 1408482] ohexadi enyl aceti-c—aci-d-wet-
repl aced by each of (hhe ssmanel.79f df & ID(-5)-d-2dincphayimeanidTipslidland,  t o
obtai n MeSpect i vesidip| 56 ot iof/ wtrahwdrpioran dentaining ZAYYY vPlpmereftyrater w4 adixid @A yct ure
of _each, obj ect i BB WyEBE Ei e P ydrofuckbhe:

1. 508.°062 solution as cooled to G, an £ : ctrahydrofu -

’ 1YY 5 tion containing 1.0 g of the aforesaid 4-ethyl-2,3-diod-1-piperazinocarbonyl chloride 5
was dropped into the solution. During this period, the pH of the reaction solution was :
maintained at 7.5 to 8.0 by gradual addition of triethylamine. The resulting mixed solu-
tion was reacted at said temperature for 30 minutés and then'at 5° to 10°C for.1 hour,
while maintaining the pH thereof at 7.5 to 8.0. After the reaction, the tetrahydrofuran

10 was removed by distillation under reduced pressure, and the residue was dissolved in 10
20 ml of water and then washed two times with 20 ml of ethyl acetate. To the aqueous .
* layer was again added 50 ml of ethyl acetate, and the resulting mixture was: adjusted to
a pH of 1.5 by gradual addition of dilute hydrochloric acid with ice-cooling. Subse-
quently, the ethyl acetate layer was separated off, sufficiently washed with’ water, and
15 then dried over anhydrous magnesium sulfate. Into the thus treated layer was dropped 15
10 ml of an ethyl acetate solution containing 0.83 g of sodium 2-ethyl-hexanoate to
deposit white crystals. The deposited crystals were collected by filtration, sufficiently
washed with ethyl acetate, washed with diethy! ether, and then dried to obtain.2.4 g of
a sodium salt of 6-[D(— )-a-(4-ethyl-2,3-dioxo-1-piperazinocarbonylamino)phenyl- .
20 acetamido] penicillanic acid, m.p. 183-—185°C {decomp.), yield 89%,. : _ 20

IR (KBf) cm=*: vooo 1765 (lactam), 1720—1670 (—CON <), 1600 (~—CO0S)
" NMR ((CD,)s80+ D;0) r values: 2.62 (SH), 431 (1H), 4.50 (1H), .70
. (1H), 6.05 (1H), 6.35--6.65 (6H), 8.49 (3H), 8.60 (3H), 8.91 (3H)

: - The above-mentioned operation was repeated, except that the 4-ethyl-2,3-dioxo- 25
: 25 . 1-piperazinocarbonyl chloride was replaced by each of the reactive derivatives of com- :
. " pounds of formula (III) shown in Table 13, to obtain: respective objective compounds
- s shown in Table 13. The:structure of each objective compound was confirmed by IR
Y and NMR. o Lo o ' :



124

124 Exanple 21

(1) To a solution of 2.2 g of [err]am no-2-thienylacetic

acidin 14 m of a N sodium hydroxide solution was added at [err] 2.2 g of

‘triethyl am ne.
3- di oxo- 1- pi per azi nocar bonyl

4-met hy! - 2, 3-di -
said t rature.
-minut®gs and then at

the reacionliquid was adjusted to a pH of
oric acid to deposit.crystalg.

.of [err](4- nethyl
_thienylacetic acid, mp..

.10 TR (KBr) [err]'1710 1680- 1660 ( 2).
,above menti oned..[ err].(4- nethyl

To the resulting m xture was further added 3.6 g of

Subsequent | vy,
room tenperature. for 30 m nutes.

chloride 5

little by little at
the m xture was reacted at [err] for 30 5
After the reaction,
.0 by addition of dilute

The dep05|ted crystals were
2er_and then dried to othWn 3. 5 9

yield 80:.5%:- _ -
“Intoa solutlon of 3. 5 g of the
2, 3-di oxo- '

-2, 3-di oxo-! - pi perazi nocar bonyl ami no) - 2- 10
[err] (deconp.), -

-

1- pi'perazi nocar bonyl ani no) - 2- thlenylacetlc aC|d in 100 n1 of acetone was
dropped-a solution.of 1.86 g of a sodium salt of 2- ‘et hyl-hexaneic acid in 50

m - of acetone,
crystal's were

obtain 3.5 g o a
“di oxo- | - pi per g
(3)]
of DL- [err]-(4

(deconp.).
acid in 50 nl

Table 13

upop 15. . WATCI] crystal s wer ¢ deposited. Thefdeposited -

coII=cted.by;fiItrat|on and 15|t hen mashed W tﬁ acetone to!
50di um sal -t .off DL-[err]-(4- thyI 2“3- ?
2|no,arb0nylanino)-2 thleqylace!e : gdg [err]

‘To h suspen5|on qf 3.3 Zpf . the .ab ntloned sodi um sal t
- nmef hyl -2, 3- dlgxc-l p Ebzrﬁp{arbom_lanlﬂo) 2-t hi enyl aceti
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20 ene chloride was added 30 ng of N nethyl norpholine, and the
resulting mxture was 20 then cooled to [err] Into the resulting m xture
was dropped a solution of 1.3 g of ethyl chlorocarbonate in 20 ml of

met hyl ene chloride over a period of- 5 mnuties, and the mxture was stirred
at said tenperature for 90 m nutes. Subsequently, a solu- tion of 3.3 g.of
a triethylamne salt of 6-amnopenicillanic acid in 50 m of methylene,
chlori de” was dropped into the mxture at [err] over .a period of. 20 ni q S,
25 and the resulting.mxture was reacted with stirring at [err} for &0 g
mnutes, at -30 to [err] for 30 mnutes, and then at [err] for 30 mnutes.
After the r@eiction, the solvent was renbﬂsﬁﬁby distillation undei redi®ed -
pressur and thé residue was dissolved in water. The resulting aqueous '
SO|UtIOﬂ s adjusted to a pH of 30 2.0 by addition of dilute
hydrochloric acid with ice- cool.ing to deposit crystals. The 30 dep05|ted-
crystals were collected by filtration, suff|C|entIy washed wi th water and

then dried to obtain 4.1 g of : %
6-[DL-[err]-(4-methyl-2, 3-di oxo-1- Dlpera2|nocarbonvlan1no) 2- o
t hi enyl acet ani do] peni ci§ l.ani ¢ aci d, [err] (deronp_) yield[80.5% IR
(Nuj ol Regi stered Trade] Mar k) [err];1780 (Iactan)i 1715 (-CCCHI, 35 .
1685- 1675 (-CON<)™ © ° 1 K““z W 35 NVR
[err] values: 0.5 (1H), 18(IH) 2il6 (1DES. 85-3 05(2H)w 4w |(1H),
4.2-4.5 (2H), 5.7 (1H) . (2H), 6. 2NB<4 (2H)| 6. 98BH) 4.4 (3H);
8.45 (3H) The thus obtﬁ ne g@pd was a®j Uste®tp a 740 by - .
neutralization with an yL( o 21 w i
13l g3 As
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aqueous sodi um hydr ogencar bonate sol uti on,
filtration and freeze-
above-nenti oned operation was repeated,

and then subjected to
40 drying to obtain a sodiumsalt thereof.

The

except that the sodiumsalt of DL-

[err]-(4-methyl

was repl aced by each of the conpounds of formula (V) shown in Table 20,
obj ecti ve conpounds as shown in Table 20. The

obtaqusu espective 45
r

struc
-1, 508,062
g of 6-

125 [err]

e of each objectlve conpound 45 was conflrned by I R and NWMR

-2, 3-di oxo-1-pi perazinocarbonylam no)-2-thienylacetic acrd”

to

125

To a suspension of 0.9

[D(-)[err]- anlnophenylacetanldo] penicillanic acid in 30 :pl.

.of

canhydr s ethyl acetate were addela980625t0 10C 0.55 g of trlethvlﬂﬁlne and.

0.6.g of trlnethyIS|IyI

[err] 5

then_added 1 g of 4-ethyl-

(Cont'a)

Table 13 .
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2, 3-di oxo- I-plpera2|nocarbonyl

chloride. The resulting nmixture was reacted
for 3 hours to formtrinethylsilylated
6-[D(-)-[err]-ami nophenyl acet am do] peni cillanic

- cont'd -

eb

)

5 aci d. To this acid. mas



chl ori de,
t he reaction,

and the resulting m xture was reacted at [err] for 2 hours.
a deposited triethylam ne hydrochl ori de was separated by
and the filtrate was incorporated with 0.4 g of n-butanol

filtration
deposit crystal

s. The deposit

ed 10

crystals were
obtain 1.25 g of white crystals of 6-[D(-)-[err]-

10

After

to

(4-ethyl -2, 3-di oxo- 1- pi perazi nocar bonyl am no) phenyl acet am do] peni ci | | gvlﬁ
acid. Into a solution of said crystals in 30 mi of tetrahydrofuran was*:

dropped a solution of 0.38 g of a sodiumsalt of 2-ethyl hexanoic acid in 10
m of tetrahydrofuran, upon which white.gprystals were deposite =~ = :
ere coILgctexﬂhy ti1traLLoqr_SuLLchen#ﬂé&*%g —vwashed iu-th-t.etrah affran
and thendried to obtain 1.25 g of a sodiumsalt of . -15 6 -[D(-) - a - (4
- ethyl - 2,3 - dioxo - 1 - ‘piperazi nocarbonyl am no) phenyl acet - o

am do] penicillanic acid, mp [err] (deconp.), yield-90% Exanple 23. To a,
suspension of 4 g of a trihydrate of -6-[D(-)-[err]-am nophenyl acet am do] -

20 _
acetate, and t

he resulting

penicillanic acid-in 40.'m of water. was added 20 m -of %¢ .
0 mxture was cooled to [err]: Subsé€guant|ly, 4

the m xture wa
stirred at 2t
4- et hyl -2, 3-d
at said tenper
was reacted at
slight anounts
filtrate was ¢

b i ncor por at ed
b [err] for 2 1
0X0-1- pi perwvzi
it ure over agye
sai d-25
of insol ublgs
narged i o
DAY A @3

1 nut-es.

‘Wwer e separ-.

no . -
Bo - o
_ Q.
o %
o S 2
_]:z oA
¥
To o
_ - =~
. —
- fa)
Z 2ON-
5 :
- 8 S = §'
\_/ O
2 <ﬁ%I§ N
nl 1o
N I R o
MO
) IS (3]
o
]
- E".
. ' s
‘o 8

e
: cn3-1~(—_:n-coc1

with 1.-37 g of potassium carbonate,
Thereafter’, - 1. 89 o
nocar bonyl c¢hl oride was  added to the mxture
griod 0P 10 ni%utes, ¥and th&resul ting nixture
Lernperature for.-15 m.nutes. -After the reaction,

g. of

25 at'ed by filtration,
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cept ‘that the 4-n-perityl-2;

ex

replaced

pers
yl chloride was
(1) shown in  Table 14,
The structure of ea

ds as shown in Table 14.

gﬁumnmn-

" The" above-mentioned o

dioxo-1-piperazinocarbon
compounds of formula

“hyl

and therd

and the

3.
of

to obtain respective objective com-
c_:h objective compound was confirmed

by each of the reactive derivatives

ation was

25



resulting mxture was dropped 5 m of 2N HCO at 20 to [err] over a period
of 5 mnutes, and the mxture was stirred at said tenperature for 5 hours
to deposit crystals. The deposited crystals were collected by filtration,
washed two times with 4 nml of water, 30 further washed two tines with 4
m of isopropanol, and then dried to obtain 4.0 g of a 30 dihydrate of .
6-[[X-)ﬂ' rr]-(4-nethyl-2,3-dioxo-l-piperazinocarbonylanino)phenylacet-

- am do { cilDlanic acid, mp. Jerr] (deconp,), yield 75.4% IR (KBr) [err]

1775, 1695, 1670 NWR [err] values: 0.18 (IHd), 0.77 (1H d), 2.66
(5H, S), %30 35 - 1H d) 4.40 (3H br), 4.48 (1H g),
4.65 M3 9y 5:80 (111 5). . AAO%0625> (oh he). 6. 45 (2H bs) 1 06 (3H,

s), 8.48 (3H, s), 8.60 (3H, s) The above nmenti oned operation was repe; it'ed,
except that the 4-methyl-2,3-di-oxo- 1-piperazinocarbonyl- chloride was
repl aced by 4-ethyl-2, 3- dIOXO 1- pi perazi nocar bonyl chloride, to obtain a
monohydrate of 6- [D(-)-[err]-(4-ethyl-2,3-dioxo-1-piperazino- 40 -
carbonylanlno)ph%nylacetanldo]pen|0|IIanlc aci d, m p. 154- 156¢ (deconp.),:

l
yield 40 HRA-KBr—fer 75—+ 735+ 70 566 NVR [err] |
val ues: 0. 20 (lH,d),‘ 0.76-(1H, H), 2.69 (5H, ¢), 4 32 (lH H)§4 53 (1H, |
q), 4.64 (1Hj d)j . 00 (f\lg br)] 5.83 (1H s),| 6. 13 i% !
(2H, bs), 6.49 (3H, b (BH, ¢ 44 (3H, sS)oR. 58 .BH, ) 45 8.91
(3Ht) . .. %\Eo .g\gv | %?Eo U R
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d) 1 .

ns -
4.46-4.70 (2H),

a nrrroretnare additron 29 °

)

of the afore
0.22 (1#

1 -
El enentary

5.19 N . 14.43 Found .(%

di oxo -

r val'ues:
d),

- 2,3 -
yi el d.92.2%
1,08, 062"
430 (1H,

met hyl

br),

whitss,062r e t hen .col lected:by

1680 NMVR [err]
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and then subjected to filtration and

[err] (deconp.),

d mononydrat e. [0)]
3.3p (3H

1/35,
.s) ,

[err]
s),

-mp.

Calculated (% C 47.42 H

1770,

[D(-)

“€1 sduwrexy
% 96 PTeTL ‘D 28 - 08 (‘'dwooep) ‘d-w
- 0 . - . . .
HOOD __ @ ~-¥ N-2HOSHD -
-N T0S0~N N~-CHOSHD
.€HD - Y-2uot . '
_mmowum —— HNODHOHNSO-N_ N-2HO%HO o &%
o - 0 0 .
-(=)a

2.49 (5H
5.d1 (1H

[err]

L

a solution in 10 mM of nitronmethane of 2 g
“optar 2"y of-

penicillanic acid.

carbonate sol ution
freeze-drving to obtain a sodiumsalt of

d),

6-[D(-))-[err]-(4-ethyl-2,3-di oxo-I|-piperazi nocar bonyl am no) phenyl acet am do

]

Qf .6- R ‘ T . S
g?T-(4-nethyI-2,3;di0xo-léprperazinocarbOnyIahino)phenylacet-

50

The thus obtai ned nonohydrate was neutralized with an aqueous sodi um
pi per azi nocar bonyl ani no) phenyl acet - ami do] penicillanic acid was éllbwedffo

stand overni gfy to deposit crystals,

filtration to

product .
C. 47.94 H 5.13 N 14.53

127 IR-(KBr) [err

50 Further,

di hydrate of 6 -

am do] peni ci |l I'ani ¢ aci d,
anal ysis (for

0.80 (1H,

5.67 (3H, s),

hydr ogen-
[D(-):-[e

(piguop) T oTABL




6.13 (2H, bs), 6.46 (2H, bs), 7.07 (3H, s), 8.45 (3H, s), 8.58 (3H, s) 5

Exanpl e 24. To a suspension of 1.6 g of a trihydrate of D(-5)-[err]

am nobenzyl penicilHin-in 20 M of water was added at 2 to 3C 0.54 g of

pot assi um carbonate, and the resulting fmxture was stlrred for 3 mnutes—

To the misxtyure was gradual |y added 0.81 g of 4-

et hyl - 2930iyoxo- 1- pi per azi nocarbonyl chloride at said tenperature over a

er i ogho§ 10 - mnutes, and the m xture was reacted for 15 m nutes.

yeaction, slight anounts of insolubles forned were separated by
.and the f||trate was charged into 10 nl of methyl n-propyl

“ket on€: F 2

ﬁﬁl gn + e 22 08,062 ropped 1.98 nm_of 2N HCliiat 15 to
. 20C over a § ﬁ“ AisHitecas ﬂmdonceheawdmtammﬁdmamts&flasoﬁ@ﬁ pt sard temr
“perature fOﬁer&tﬁ@@ legi%t o) E%O °PYFH@ @p@mstedstdsyﬂ?cal S wer e’
col | ect ed bipethyli2i3kdioxo-1pip eraz;ﬁdc Ehnl ,%ﬁfﬂ' jfg?%@(z)m—(‘bf wat er ,

f urt her’ washea164%6 (titcm),wddwo.nym of © et iC | agifly P ands then” +

dried to obtal drate of ;
(4-ethyl - O&Ikmﬁ(ia;p ﬁ@;ﬂ Q-yCHm)CIIIm mp. i
152- 154C (decorrp ) 4.90 (—:§H§ ﬁ)s %’pz P? 25mas. neutral i zed
~w th an aqueo ) ' ca bona SO n, and then
subj ected tppg%ﬂfgf dagxcemdubﬂ:aume&ysz;sialbm 20 - :
salt of t hepots Of ford ‘5*15

ﬁasi“(srﬂewnws of cgrgof a1o
V€ com
nonohydr at eﬂseliowiax{ D(ble) LS[ E‘hers}ruam G &‘ﬂ: nﬁrmedpg;:nn:

filtration,
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met hyl -[err] -cephem 4-carboxylic acid in 60 ml of tetrahydrofuran
contai ni ng 20% by 25 vol unme of water was adjusted to a pHof 8.0 to 8.5
by gradual addition of triethylamne with stirring to forma sol ution,

whi chmwas then cooled to OC To this solution were 25 gradually added 2.5 g
of crystals of 4-nethyl -2, 3-di oxo- 1-pi perazi nocarbonyl chloride over a
period of 10 minutes. During this period, the pH of the reaction solution
was maintained at 7.5 to 8.0 by gradual addition of triethylanine. "°

Subsequently, the result- 30 ing mxture was reacted-at ‘0 to SC\ 15
m nutes while maintaining the pH thereof at 7.5 to 8.0. After the re.,giOn,'
t he reactlonliqu|d Was. stlrred,toaeLh-S!ﬁn"...s R Qunghipbdpplip ey
and 70° of water, and then the aqueous:|ayer was separated of f.. The thus

obt ai.ned~equeous Iayer as washed wi'th 30 nl- of ethyl acetate, cooled to 0
to 5C and t hen adjusted to a-pH of 1.5 by addition of dilute hydrochlorlc-

acid-to"deposit 35 - white crystals. The- dep05|ted crystals were. :
collected by filtration, sufficiently mashed mnth wat'er and then dried to
obtain 4.7 g of whitecrystals—gf—rt—tFE 'hSIfh'?fueLnyll- 2,3 -
dioxo - 1 -,piperazin)car$onylan1no)phe1y|acetan1do] 3 - e :'[err] L
cephem - 4 - carboxyl{c agqid, mp. 185-186C (deconp. ) yleL 2/ R (KBr)
[err]- 1770-1760 (| act@ny, }1720- 1660 {-. PON< _ : [err]
values: 0.1 (1H, d), . R D 4§QG-4 37 , 5..05
(1H d), 6.1 (2H bs){: =3 ya & $0 78 ’-8w02
(3H, s) The above-nengi : ny , gat ed, e%cepi?kpat ghe
4- et hyl - 2, 3- di oxo- e Tl BBES 9 C
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1- pi per azi nocar bonyl chloride was replaced by each of the reactive

derivatives of com 45 pounds of formula (111) shown in Table 21, to
obtain respective objective conpounds as shown in Table 21. The structure
of each objective conpound was confirmed by IR 45 and NVR 128
1, 508, 062 128 [err] 129

1,508, 062 129 Exanple 26. (1) To a
sorutiooggf 0.92 g of 1-n-pentyl-2, 3-di oxo-pi perazine in 15 m -of anhydrous
di oxane Were added 1.1 m of trlethylan1ne and 1.08 g of trimethylsilyl

~chl orfyge: The - resultl ng mxture: V[@ﬁso‘sbl rred at room terrperaturgeld‘ or 20
hour =T O~ formTs— Llletnyl TIE - Ty . e was:

‘separated by fi }iﬁﬂg.i te [ Oto[e ‘into
~a 50l uti on gy s de ﬁeﬁg‘ﬁ&a&mﬁfeg i ‘(’)‘p"g Z’té;ydrofur;}r? ._
Subsequent by voluth€ofrweateri bvhs ddfpsted totalpFRofVB05t0 rsesagtamiu@tof Eneth@lamme at e ¥
' . 5 . 0° to 5°C. Into this solution, a solution of 0.38 g of 4-methyl-2,3-dioxo-1-piperazino- = 5 - I

carbonyl chloride in 10 m! of tetrahydrofuran was dropped over a period of 10 minutes.
" During this period, the pH of the reaction solution was maintained at 7.5 to 8.0 by :
D gradual addition of methylammc The resulting mixed solution was. reacted for 30 :
' " minuteés, while maintaining the pH thereof at 7.5 to 8.0. After completion of the reac- . L
10 . . tion, the tetrahydrofuran was removed by distillation under reduced .pressure. The =~ 10 .
residue was. dissolved in a mixed solvent comprising 50 m! of water and 50 ml of ethyl '
acetate, and the resulting solution was adjusted: to a pH of 1.5 by addition of dihite -
" hydrochloric acid with ice-cooling. Subsequently, the organic layer was: separated off,
: * washed with water, dried over anhydrous magnesium sulfaté, and then freed from the .
15 solvent by distillation under reduced ‘pressure to form crystals. The thus formed crystals 15
. were washed with diethyl ether to obtain 0.9 g of a' methoxymethyl ester of 6-[D(—)- _
_a-(4-methyl-2,3-dxoxo-l-pnperazmocarbonylammo)phenylaeemmtdo]pemclllamc acid, -
m. p 111—115°C (decomp ), vield 82 S% =_

IR (KBr) cin*: viuo:1780 (laciam), 1740 (ester), 1700—1660 (—CON<)

0 NMR ((CD,);CO) values: 0.15 (1H), 2.0.(1H), 2.67 (5H),43—45(3H),. 20
A g Zg Ezn; 57 (lH), 6.53 (41), 697 3H), 725 (3H), 8.4 (3H), |

. The above-mcnnoned operauon was repeated, except that ‘the 4-methyl-2,3-dxoxo—
o l-plperazmocarbonyl chloride was replaced by each’ of the reactive derivatives of com-
25  pounds of formula (IIT) shown in Tablc 16, to-obtain ‘respective objective compounds 25
asthI?K{nR in Table 16. The structure. of each ob;ecttve compound was conﬁrmed by IR :
. an LT



[err] for 30 mnutes and then at roomtenperature for 2 hours. Thereafter,
the solvent was renoved by distillation under reduced pressure to obtain
1.21 g of pale yellow, 10 oily

4-n-pentyl -2, 3-di oxo- I-prperazrnocarbonyichrﬁrrde

10 IR (film [err] 1790, 1720-1665 (2) = A suspension of 1. 70 g of a
monohydrate of 7-[D(-)[err]-am nophenylacet- am do] [err] acid in 50: m of
t et rahydrof uran contai ni ng 20% by vol une of water was adjusted to a-pH 0()/
8.0 to 8.5 by addition of triethylanine 15 15 ~with stirring to form
a solution. This solutron was cool ed to. err and 7 m of an anhydrousi

t et rahydr of - 2% :

prperazrﬂocarbonyl chl ori de obtarned in (1) was dropped into the solutron
During thi's period, the pH-of the solution was maintained at a pH of 7.5 to -
8.0 by addition of tri-.ethylam ne. Subsequently, the resulting- nixed

sol uti dn was reacted at [err] for -1 20 20 . hour and then at 5 to-
[err] for 2 hours while maintaining the pH thereof at 7.5 to 8.0." After the
reaction, the tetrarydrniufaa—ﬂasg1uﬁrvcu By—eH-S++4 a%Tu”nu“dcr_redUced
pressure, and the rdgsidue was dissolvgd in 2041 of water and thgn Shashed .
two times with 20 m} of fthyl acetatel The agfieous |ayer was'agail|n % harged
with 40 m of ethyl lacetpte, and then{adjuste®to al:pH of 1w5 by grédual
addi tion of dilute Hydroghloric,w 5125 . Bcid w-th_ice%iOohj g.4 :
Subsequent Iy, the etlhyl jhcetate8 ayer [was £u®8r aved| of f, wddheah i th water,
and then dried over janhygdrous né?nq%r m su e_&?h=reaﬁg§é§ 18:H1 of an-
et hyl acetate solutronscontakpkgg g oh'.odIQgrz et@yhhnxanoqte was
dropped into S| E8s 4| 3 e
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the layer at O to [err] to deposit white crystals. The deposited crystals

were col- lected by filtration, and washed with ethyl acetate and then with
di ethyl ether to obtain 30 30 1.95 g of a sodrunrsalt of 7 - [D(-) -
[err](4 - n - pentyl- 2,3 - dioxo - 1 - piper-

azi nocar bonyl ami no) phenyl acet ami do] - 3 - nethyl - [err] - cephenr- 4 -

carpoxylic acid, mp. [err] (deconp.), yield 75% IR (KBr) [err] 1750
(|a<§§¥) 01720- 1660 (-CON<), 1590 [err] NVWR [err] values: 2.58 (5H,s), 4.33

4.49 (1H, d), 35 35 ©5.17 (1H, d), 6.10 (2H bs),
6,87 (6H m, 8.09 (3H s), 8 60- 890 (6H bs), 9.12 (3H 1) The
s renc0®f62 except that the 4-n-pentlf:- 2, 3-

: abov 14 :
'_droxo 1- prperazrnocarbonyl chl ori de was replaced by each of the reactive
dervatives of -conpounds of formula (I111) shown in Tabl e 22,  to obt ai

. respective objective com 40 40 pounds as shown in. TabIe 22. The
.structure of each obJectrve conpound was confirmed by IR and NMR 130
1, 508 062 : : : - 130 [err]
N E
8 " |
o \
N |
o) r
nind
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(decomp.) 70 - 7400, yield' 744%
f. 4-methyl-2,3-dioxo-1-piperazino- .

ple 15 was repeated to obtain a pival-

(= )e-(4-méthyl-2,3-dioxo-1-piperazinocarbonylamine)- -

-
./

7, to obtain respective objective compounds
ch -obiective- compoundwas confirmed by IR -

Example 16. | .

of a hydror:hlon‘de' of pivaloyloxymethyl ester of 6-[D(~— )-a-amino-
g0
e was. replaced by each of the reactive.derivatives of com-
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phenyl acet am do] - 3-net hyl -[ err] - cephem 4- car boxylic
chl ori de,

ester
y

)-[err]-am nophenyl acet am do] - 3- acet oxy-
m of anh

Using 1.5g of a hydrochl oride of nethoxynethyl
ester of 7-[D(-)-[err]-(4-nethyl-2, 3-

carboxylic acid, mp.[err](deconp.),yield [err] [err] Exanple 28. To a

di oxo- 1- pi.per azi nocar bonyl am no) phenyl acet am ndo] - 3-net hyl -[ err] - cephe
suspensi on of 0.20g of 7-[D

sane—operation as In Exanple 25 was repeated to obtain 1.6g of a

acid and 0.65 g of 4-nethyl -2, 3- di oxo-1-piperazinocarbonyl
met hoxynet hyl

7-[D(-)-[err]-am no-

[err]
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net hyl -[err]-cephem 4-carboxylic acid in 15
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di ssolved in 15m of water.The resulting solution was washed with 10m of
et hyl acetate. The aqueous | ayer was again charged with 20m of ethyl
acetate, and then 25 adjusted to a pH of 1.5 by addition of 2N

hydrochl ori x acid with ice-cooling.Subse- quently, the ethyl acetate |ayer
was separated off, successively washed with water and a 20 sat ur at ed
aqueous sodlunlchlorlde solution, and then dried over magnesium sul fate. 20
There , the solvent was r enoved by dlstlllatlon under reduced pressure
' a‘}ln 0. 229 of mhlte cystals of 7- '

L0 el (4T -P| B

oxyl.ic aC| d, m p [err] ecor pample a -

_25 25 % plapefhyl epte z-a cooh)’ NMVR
. [err] val ue % &%ﬁ]ﬁv@é‘.&ggg&ﬁ (1H q), 4.43

(1H, -d)s, 5. Q@ﬁ&bhollﬁb)ﬂ;hyl&sﬂﬂo( &fD(4) K 23-Hiodo ) pipetazifé: A-bs),56.57 {2H,
“bs), 7.0 (SHnQQ)PhQYW@@Ho]PQ)lﬂ“PNe aetbme-lﬁ%nﬁ%é@#mpe)s m‘ﬂdﬁr fwas repeat ed,

-except that thg tc@“ :i.,g,l 3‘340 ph@_{ rd nyl: chlori de
was repl aced bN m e.qfs‘gq HY,6% At )ép-fr(gn opounds of
formul a AQREDE shown (BH),‘Bat(IZH),ZS (2H)376t(#ﬂ),n5r(eﬂpect i ve objective conpounds.

as sho i-n Taph} e .23. The tructure of ach obj ectj ve ound.
.confl rﬁgd m&‘mﬂf atﬂi tm J hyggg%mm- W%

"chloride was replaced by 4~n-octyl-2,3-dxoxo-l—p1perazmocarbonyl _
chlonde to -obtain a S-morpholinoethy! -ester of 6-[D(— )-e~(4-n-octyl-2,3-dioxo-1- -
- pi perazmocarbonylammo)phenylaeemmrdo] pemallamc acxd m.p.. 103—105°C | , |
‘ (decomv ), yield 70%. - . o
Exam le 19. - 15 : L

: 18- . - - .
A (1) To a solunon of 8.7 g of a sodrum salt of D( )-a-phenylglycme in 50 m!
. " of -water were added 50 ml of ethyl acetate and 5.05 g of trietliylamine. To the resulting
" mixture was gradually added 9.5 g-of 4-methyl-2,3-droxo-l-p1perazmocarbonyl chloride
- .. . _at 0°to 5°C over a period of 15 mmutes, and then the, mixture was reacted at 5° to _ :
20 15°C for 30 minutes. After the: reaction, the aqueous layer ‘was. separated off, washed -~ 20 -
- " 7 with diethyl ether, and’ then adjusted to a pH 'of 1.5 by addition of dilute hydrochlonc .
o acid'to deposit crystals.- The deposited crystals-were collected by filtration, washed with - - EE
- water and-dried to obtain 14.1 g of D( — )-a-(4-methyl-2,3-dioxo-1-piperazinocarbonyl- . T -
.. amino)phenylacetic- acid, m.p. 138-~141°C (decomp.), yield 87%. Recrystalhzauon ‘
25" ' from hydrous butanol gave white crystals, m.p.. 140—142°C (decomp ) : 25

Elementary analyszs (for CuH,;N,O. H,O) ; S S e~
* Calculated (%) C: 5201 H: 530" N: 1300 . : o
- Found. (%) C: 5224 H: 532 N: ',.1'2—'.87' _ _ .
IR (KBr) cm‘h vc=o 1710; 1700, 1660

3 - (z) Into &' solution.of 10 g of the above-mentxoned D(— )-a-(4-methyl-2 3- 30
- ' dioxo-1-piperazinocarbonylamino )phenylacetic acid ity 200 ml of acetone was- dropped
a solution ‘of 5.2 g-of a sodium salt of 2-ethylhexanoic acid-in 50 ml of acetone with -
stirring to deposit crystals ‘The:deposited crystals were collected by filtration and then. S
- washed with acetone to obtain 9.6 g of a sodiui salt of D(— )-a-(4-methyl-2,3-dioxo- - .
35 . l-pxperazmocarbonylammo)phenylaceuc acid, m.p. 165°C (decomp.), yield 95%.: 35
S (3) To a suspeision of 8.8 g of the above-mentioned sodium salt of D(~)a -

: (4-methyl-2 3-dioxo-1-piperazinocarbonylamino) phenylacetic acid in 80 ml of methyl--
" ene chloride was added 20 mg of N-methylmorpholirie. Into the resulting mixture was . -
. . dropped & solution of 3.1 g of ethyl chlorocarbonate in 20 ml of methylene chloride at -
40  —20°'to —15°C over a period of 5 minutes, and the mixture was reacted at said tem- - 40
-+ peratare-for.1 hour: ‘Into:this reaction hqurd was dropped a solution of 9.4 g of a tri-

" ethylamine salt of 6-ammopem<:|llamc acid in 40 ml of methylene chloride at —40°. to
—30°C over a period of 10 minutes, and the resulting mixture was reacted at —40° to
. =20°C over a period of 1 hour. After the reaction, the temperature of the .reaction o
-45 - liquid was’ gradually elevated to 0°C over a period of 1 hour, and the mixture was then .~ 45 .
.. subjected to extraction with 100 ml of ‘water. Subsequently, the aqueous layer was - -
separated off, and the methylene chloride layer was further subjected to extraction with - -
50 ml of water, and the resulting -aqueous layer was combined with the aforesaid aqueous
layer. The combined aqueous layer was adjusted to a pH of 2 by addition of dilute -
50 hydrochloric-acid with ice-cooling to deposit crystals. The deposxted crystals were col- . 50 .
' lected by filtration, sufficiently washed with water, dried and then dissolved in 200 ml’
of acetone. Into the resulting solution was dropped a solution of 4 g of a sodium salt of
Z-ethylhexanozc acid in 40 ml of acetone over a period of 10 minutes to deposit crystals.
' The deposited crystals were collected by filtration, washed with acetone and then dried =~ :
55 to obtain 11.4 g of a sodium salt of 6-[D(— )-a-(4-methyl-2,3-dioxo-1-piperazino- ~ 35.
: carbonylamino ) phenylacetamido] penicillanic acid, m.p. 170°C (decomp.), yield 80.8%,... -
The above-mentioned operation was repeated, except that the D( — )-«-(4-methyl- -
2 3-d|oxo-1-p1perazmocarbonylammo)phenylaceuc acid was replaced by each of the
. compounds of formula (V) shown in Table 18, to obtain fespective objective com- = . -
60 - pounds as shown in Table 18. The structure of each objective compound was conﬁrmed 60
by IR and NMR. : . '
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135 to forma m xed acid anhydri de.

I'nfe-fHe t hus formed aci d anhydri de was

dropped a solution formed by adding 0.50 m of triethylamne to a

suspension in 5.m of nethanol
1,3,4 - thiadiazolyl)
carboxylic acid. After the-dropplng,

met hyl -
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Ther eaf tier
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of 0.41 g of 7 -
- thionethyl]-

[err]

am no -
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in 10 mM of water, washed with 5 ml of ethyl acetate, again charged with 15
m of ethyl acetate, and then adjusted to a pH of 1.5 by addition of 2N
hydrochloric acid with ice- 10 cool i ng. Subsequently, insolubles were
separated by filtration, and the ethyl acetate 10 | ayer was separat ed
of f, successively washed with water and a saturated sodi um chl ori de .
sol ution~dried over magnesi umsul fate, and then freed fromthe sol vent by

distill on under reduced pressure to obtain.0.58 g of pale yellow
crysta\I of 7 - [D(- )= lerr] - (4 - methyl - 2,3 - dioxo - 1 -

pi per azt'nocar’bonyl am no)phenyl acet am, do] - [2- 15 . (5 - net hyI -
1, 3, 4 122t hi adi azol yl) - thi onet Hy08,062 celojem - .4-.-..car bO_y| i 822acid, |

15 mp. [err’] (decon'p ) yield 9%21132&K5r) ‘lerr] 1780 (lactam, 16J 1720

(- CONk, - tuhonxaflz.m:g of @ )(.J-d:i;mod)ﬁ-cyﬂorﬁxa@fkﬁmﬁ)a ,acu?_mGO (5H,
- 4.35 (lH )15m4021 add ngllqﬂe cetate and) 21 zrrliof mﬁzH bs) 20
above- nthaﬁ :19, m&ma@& a mﬁﬁﬁ&% é‘;&;usoﬁ

4-.met hvl - ZMasxepm’a b fblloalid aq0mes lai:ﬁym:emld was

repl aced by Gﬁﬂ@#g@h@ b of 2N dygro to
_obt ai n d esp éh " - e s Thqostructure

of each obJ QSKrdnt/ qﬁﬂmw QUi oo 1‘e

.lcohol to. depos1t crystals. The deposited crystals were collected by filtration to obtain

2.5 g of white crystals of D(— )-a-(4-methyl—2,3—dloxo-1-p|perazmocarbonylammo)-
,4-cyclohexad1enylacet1c acid, m. p 140—145°C (decomp ), yleld 4%,

15 " IR(KBr) cm=": v 3300, vouo 1715, 1660 - 15
- NMR (d,-DMSO) - values: 057 (1H, d), 4.26 (1H, s), 436 (ZH, 5), 529
(1H, d), 607—618 (2H, m), 638—649 (2H, m), 705 GIL'9),

735 (4H, s) -
: (2) To a suspension of 0. 45 g of the above-mennoned D(— )-a-(4-methyl-2 3-
20 dioxo-1-pipérazinocarbonylamino)-1,4-cyclohexadienylacetic acid in 15! ml of anhydrous 20

" methylene chioride was-added 0.24 ml of N-methylmorpholine with stirrifig to form a
solution. After’ ‘cooling the solution of —10°C, 3 ml of an anhydrous methylene chloride
_solution containing 0.24 g of ethy! chlorocarbonate was dropped. into the solution, and
. the resultmg mixture was reacted at said temperature for 90 minutes. Subsequently, the
25 - reaction liquid was cooled to —20°C, and 5 m! of a methylene chloride solution con- 25
taining 0.70 g of a triethylamine salt of 6-ammopcmcxllamc acid and 0.31'ml of triethyl-
amine was gradually dropped .into the reaction liquid: The resulting mixture was A
reacted at —20°C for 1 hour, at —20° to.0°C for 1 hour, and at 0° to 5°C for 1 hour.. o/
Thereafter, the reaction liquid was freed from ‘the solvent by distillation under reduced .
- 30 pressure. Thie residue was dissolved in. 10 ‘ml of water and then washed with 10 ml.of = 30
- ethyl acetate. The aqueous layer was again incorporated with 15 ml of ethyl acetate, _
and then adjusted to a pH of 2.0 by addition of 2N HCl with lce-coolmg Subsequently,
the ethyl acetate layer was separated off, washed with water, dried over anhydrous
magnesium sulfate; and freed from the solvent by distillation under reduced pressure to - -
35. obtain 0.74 g of white crystals of 6-[D(= )-a-(4-methyl-2, 3-dioxo-1-piperazino- 35
' carboriylamino)- 1,4-cyclohexadnenylacetamxdo] pemcxllamc acid, m p 84—87°C
(decomp.), yleld 87%. .

IR (KBr) em™: veo 1780 (lactam), 1730—1660 (—coon —00N<) '

- NMR’ (dG-DMSO) r values: 0.55 (1H,:d), 0.95 (1H, d), 4.22 (1H; s), 4.35 .
40 (2H, 5), 4.41—4.61 (21, 5), 4.92 (1H, d), 5.75 (1H, 5), 6.05 (2H,bs), 40
_ 640( H, bs), 7.03:G3H, 5), 735 (4H, 5), 340 GH, 5); 8.52.GH,'5) .

. The thus obtamed product was adjusted 2 pH of 7 0 by neutrahzanon with an
aqueous sodiuri hydrogencarbonate.solution, and then sub)ected to ﬁltratlon and freeze-
drying to obtain a sodjum salt thereof, - .
45 - The above-mentioned operatiorn was repeated except that the D(— )-a-(4-methyl- 45 -
2,3-dioxo-1-piperazinocarbonyiaminc )- 1,4-cyclohexad1enylacet1c acid was replaced by
each of the compounds of formula (V) shown'in Table 19, to obtain respective objective : L
compounds as shown in Table 19. The structure of each objective compound was con- - S

firmed by IR and NMR. : _ _ | L
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5 29 was repeated, to obtain 0.47 g of 7 - [D-) - [err] - (4 - nethyl
- 2,3 -dioxo -1- 5 piperazinocarbonyl am no) phenyl acetamdo] - 3 - [5 -

(1,3,4 - thiadiazolyl) - thio- methyl] - [err] - cephem- 4 - carboxylic
-acid, mp. 158-1I59C (deconp.), yield 71.5% IR (nujol) [err] 1775 _
(lactam, 1720-1660 (-CON<, -COOH) 10 The above-nenti oned operation
vvas rQpeat ed, except that the D(-) - a- 10 (4 - nmethyl - 2,3 - dioxo -
aiﬁeram nocar bonyl am. no)phenyl acetic acid was replaced by D(-) - a -
et hyl - 2, 3 - d| oxo - o per azi nocar bonyl am no) - phenyl aceti c aci d,
to obt (4 dIOXO- 1 - plper--
azi nocdibe , : pk42 — | — ; 1) -.
t hi orret hyI ]- . car box ic aci m 1230
- (deco eKH unononZgobeu%m W 1 ﬁg of ) - a
( (4 fmrr?st h ditm lzag.g%e utxon was of4-an‘tﬂo E& ammedt?r%t%gresn dﬁhenyl ace“ c

acid angl 0. Bﬁlegydiftle'&tmdampmm:e bseq{l tly,ti(ehmmﬂhh;&eted aﬂn°3f&-30tr| agol yl)"
't hi onet hy| | minu cIoime tpmpergpure for 30 iy Péﬂ?géle,actt #Noper ati on as
in 20 o1 T80 gw l&%}’“ﬁas repl aced by
anhydr ous mak obtam BTHE T4 idyl-2(30di 6B Sigerabindtatbdhy ein -2- [D(-) - a -
(4- mettyl ﬂneﬂylaceﬁcadidmp 244-;215[!11‘. [deconipi)ald$0SHy | ami no) phenyl acetdti do]-

3.- [2-(1- {#yé{ g{rl lyl)- thiomethyl]- [err] - cephem- _4
carbouyl ¢ a*ée W e (XLl A by L kdAShale. 17201650
(- CON perazmocazbonylmmno)-z-thlenylacetxc acid in 100 ml of acetone was dropped
S solution of 1.86 g of a sodium salt of 2-ethylhexanoxc dcid-in 50 ml of acetone, upon
15 which crystals were deposited. The deposited crystals were collected by filtration and 15
. then washed with acetone:to obfain. 3.5 g of .a sodium ‘salt of DL-a-(4-methyl-2 3-
'dxoxo-l-plperazmocarbonylammo)-z-ﬂuenylacetxc acid, m.p. 175—176°C (decomp.).
(3) To a suspension of 3.3 g of the above-mentioned- sodium salt of DL-a-(4-
methy1-2,3-dloxo-l-plperazmocarbonylammo)-2-th1enylaoeuc acid in 50 ml of methyl-
20 ene chloride was added 30 mg of N-methylmorpholine, and the resulting mixture was
. then -cooled: to =20° to —15°C. Inito the resulting mixture was dropped a ‘solution of
1.3 g'of ethyl chlorocarbonate in 20 ml of methylene chloride over a period of 5 minutes,.
and the mixture was stirred at said temperature for 90 minutes. Subsequently, a solu-
“tion of 3.3 g of a triethylamine salt of 6-aminopenicillanic acid in 50 ml of ‘methylene .t
25  chloride was droppéd into the mixture at —50° to —40°C over a period of 20 minutes, 25
- and the resulting mixture was reacted with stirring at —40° to —30°C for 30 minutes, = - ;
at —30° to —20°C for 30 minutes, and then'at —20° to. 0°C for 30 minutes. After ; AN
the reaction, the. solvent was removed by distillation under reduced pressure, and the G
; - residue was dissolved in water. The resulting aqueous sohition was adjusted toa- pH of .\ :
30 2.0 by, addition of dilute hydrochloric acid with ice-cooling to deposit crystals. The < U
S -deposited crystals were collected by filtration, sufficiently washed ‘with water and then o
dried to obtain 4.1 g of 6—[DL—¢—(4-methy1-2 3-dmxo—l-p:perazmocarbonylammo)-2- o -0
. thxenylacetamxdo]pemcxllamc acid, m.p. 18S°C (decomp:), yleld 80.5%. S S

. IR (Nujol Registered Trade Mark) .cm™: vo-o 1780 (lactam), 1715 (-coon), i .
< - 1685—1675 (—CON<) 3
NMR ((CD;)sCO) 7 values: 0.5 (lH), 1.8 (1H), 2.6 (1H), 2.85—3.05 (2H),
- 4.0 (1H), 42—4.5 (2H), 5.7 (1H), 5.8~6.0 (zn), 62—64 (2H), o
695 (3H), 8.4 (3H), 8.45 (3H) , s

. “The thus obtained product was ad)usted toa pH of 7.0 by neutrahzatwn with an .
- 40 - aqueous sodium hydrogencarbonate solution, and then subjected to ﬁltratxon and freeze- 40
.drying to obtain a sodium salt thereof.” -
The above-mentioned operation was repeated, except that the. sodmm salt of DL-.
. a-(4-methyl-2,3-dloxo-l-plperazmocarbonylammo)-Z-ﬂuenylacenc acid was replaced
by each of the compounds' of formula (V) shown in Table 20, to obtain respective
45 " -objective compounds as shown in Table 20 The structure of each objecuve compound 45
: was confirmed by IR and NMR. : .

20



25 The above-nenti oned operati on was repeated, except that the

D(-)-[err]-(4-nethyl- 25
2, 3- di oxo- 1- pi perazi nocar bonyl ani no) phenyl acetic acid was repl aced by each

of the conpounds of fornmula (V) shown:in::Tabl.e 26, to obtain respective
obj ective com pounds as shown in Table 26. The structure of each 0?1 ctive

conpound was conflrned by IR and NMR 140. [err] 141
1,508,062 [err] . [err]: :
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15

20

25

30

35

45

55

- To a suspension of 0.9 g of 6-[D( )-a-ammophenylacetamxdo] pemcdlamc acnd.

“in 30 ml of anhydrous ethyl acetate were added at 5° to-10°C 0.55 g of triethylamine

and 0.6 g of trimethylsilyl chloride. The resulting mixture was reacted at 15° to 20°C
for 3 hours to form trimethylsilylated 6-[D(— )-a-ammophenyhcemmdo]penlallamc
acid. To this acid was then added 1 g of 4-ethyl-2,3-dioxo-1-piperazinocarbonyl

chloride, and the resulting mixture was reacted at 15° to 20°C for-2 hours.- After the .

reaction, a deposited triethylamine hydrochloride was separated by filtration, and the
filtrate was. incorporated: with 0.4 g of n-butanol to deposit crystals. The deposited
were collected by filtration -to obtain 1.25 g of white crystdls of 6-[D(—)-a-

10

(4-ethyl-2,3-dloxo-l-ptperazmocarbonylammo)phenylacetamndo]pemallamc acid. Into =

a solution of sdid crystals’in 30 ml of tetrahydrofuran was dropped a solution of 0.38 g
of a sodium ‘salt of 2-ethylhexanoic acid in 10 ml of tetrahydrofuran; upon which white
crystals were deposited. The deposited crystals were collected’ by filtration,, sufficiently
washed with tetrahydrofuran and ‘then dried-to obtain.1:25 g of a sodium salt of

6 -[D(—) - a- (4 - ethyl - 2,3 - dioxo - 1 - 1perazmocarbonylammo)phenylacet— '
: amldo]pemcxllamc acid, m. p~ 183—185 °C (decomp ) yleld 90% B

Example 2.

i To:a suspensxon of 4 g of a mhydrate of 6-[D(— )-a-ammophenylacetamdo]-
pemcdlamc acid- in 40 ml of water was added 20 ml ‘of ethyl acetate, and the resulting
mixture was cooled to 2°C. Subsequently, the mixture was’ .incorporated  with 1.37 gof
potassium carbonate; and: then stirred at 2° to 3°C for-2 minutes. Thereafter, 1.89 g of

‘4-methyl-2, 3-d10xo-1-p1perazmocarbonyl chloride was~added to ‘the mixture at said
temperature over ‘a period of 10 minutes, and the resulting:mixture was- reacted at said .

temperature for 15 minutes. After the reaction, slight amounts of insolubles were separ-
ated by ﬁltranon, and the filtrate’ was charged into 80 ml of ethyl acetate. Into the

resulting mixture was dropped 5 ml of 2N HCl at 20° to: 22°C over a period of 5

minutes, and the mixture was stirred at said temperature for 5 hours to deposit crystals.
The deposited crystals were collected by filtration, washed two times with 4 ml of water,
further washed two times with 4 ml of 1sopropanol, and then dried to obtain 4.0 g of a

- dihydrate of 6-[D(— )-a-(4-methyl-2,3-dloxo- -p:perazmocarbonylammo)phenylacet-'
- amide] pemcxllamc acnd, m: p 156—157°C (decomp ), yneld 75 4% o )

IR (KBr) cm=: voeo 1775, 1740, 1695, 1670
‘NMR (d,-DMSO) 7 values: 0,18 (1H,"d), 0.77 (1H, d), 2.66 (SH s), 430
© U(1H, d), 440 (3H, br), 4.48 (1H, g), 4.65 (1H, d), 5.80 (1H, s),

15

25

0~

35

612 (2H; bs), 645 (2H, bs), 7.06 (3H, s), 848 (3H, 5), 8.60 (3H, 5) -~

The above-mentioned operation was repeated except that the 4-methy1-2 3-dioxo- -

1-piperazinocarbonyl chloride was replaced by 4-ethyl-2,3-d10xo-1-p1perazmocarbony1
chloride, to obtain a monohydrate of 6-[D(— )-a-(4-ethyl-2,3-dioxo-1-piperazino-
carbonylammo)phenylacetamdo]pemcxllamc acld m.p. 154—156°C (decomp ), yield
84.8%. O R

IR (KBr) em™: vgag 1775, 1735, 1705, 1680, 1665 -

NMR (d,-DMSO). = values: 020 (1H, d), 0.76 (1H, d), 2:69" (SH s), 432
(1H, d), 453 (1H, q); 4.64 (1H,'d), 5.00 (3H, br), 5.83 (1H, 5), 6.13
8(29H(bs), 6.49 (2H, bs), 6.62 (2H, q), 844 (3H ), 8 8.58 (3H, 5),

1(3H, 1) :

45

The thus obtamed monohydrate was neutrahzed thh an aqueous sod:um hydrogen— o

carbonate solution, and then subjected. to filtration and freeze-drying to obtain a sodium

salt of 6-[D(— )-a-(4-ethyl 23-dloxo- -plperazmocarbonylammo)phenylacetam1do]-_

penicillanic acid.. -
Further, a ‘solution in 10 ml of mtrometha.ne of 2 g of the aforesald dihydrate of
6- [D(—) - a- (4 - methyl - 2,3 - dioxo - 1 - p1perazmocarbonylammo)phenylacet—

.50

amido] penicillanic acid was. allowed o stand overnight to deposit crystals, which were -

then collected by filtration to obtain 2 g of a monohydrate of a nitromethane addition
product of 6-[D(—)-a-(4-methyl-2,3-dioxo-1-piperazinocarbonylamino)phenylacet-

amido] penicillanic acid, m.p. 128—130°C'(decomp ) yield 92.2%,.

Elementary anal}'SIs (for C22H25N501S CH;NO: Hzo)
Calculated (%) C: 47.42 H: 5.19 N: 14.43
Found (%) ~~ C: 4794 H: 513 N: 1453

55

143 1,508,062 [err]
1, 508, 062 144 [err] 145
1,508, 062 145 [err] [err]
,ses,eaz 126
" Example 22. ' )



147 1, 508, 062

147 (1) To a suspension of 0.9g of IX-)-[err]-alanine in 15 mM of water
was added 2.05 g of triethylamne to dissolve I - )-[err]-alanine in
water, and the resulting solution was cooled to [err]. To the solution was
added 2.3 g of 4-nethyl -2, 3-di oxo-I|-pi perazino- 5 carbonyl chloride
over 15 mnutes, after which reaction was effected for 30 m nutes -

i ce-cooling. D | ute hydrechl oric aci.d was then added to the reactiop
product to adjust the pH thereof to 2.0. The water was renoved by
distillation_under reduced pressure. and 30 . of acet.one was added t¥
resi due, af 127 iC : re.fi %nif T0 'rhe requlrrnn aEé_Lone
sol uti'on was added ﬂBrﬂKBo cna‘h: va.edT N385 Ar0s; 16@@1 10 sodr

salt of “2Zet hyl hexarfP¥R (é! (9/

l ected by filtration, ard gg%ﬂg(%tg‘gg g,g)% 6§é S8

D(-)-[err]-(4-methyl- 2, 3- d oxo 1 perazi noca boryl am no) propr onr aci _

havi ng a nel t§ng poi nt of 115(F5< &Q}(dm |eId [err] [errl 15
ar.

d a%’@
(2) In the same ITP.{)} water was agze ﬁg 48 of otagmx atbona inpem tnng hyl--
d

15 2,3 - di 0X0 - hixturd of 4-
acet oxymet hyl - [ehyd 3 ﬁ-mperaénocarlibﬁy’lb elaCsaad: pem&e ialpﬁﬁéof nom a
sodium salt of D(mi Utes:ﬁ@r e4wasme¢t Pr 15 nﬂnl@eS—Afm é’k@eactl% slight amounts 10

pi per azi nocar bo nygfm meﬁ:éﬁ ﬂgg wa%cg;rgeld;fn% 1(1)’I 13%

. ar 15° to 20°C over a period of 2 minutes, and the nnxture was stirred at said tem-
_perature for 1 hour to deposit crystals. The deposited crystals were collected by filtea-
15 tion, washed two times with 2 ml of water, further washed two times with 2 ml of 15
- methyl n-propyl! ketone, and then dried to obtain 1.7 g of a monohydrate of D( —)-e-
' (4-ethy1-2,3-dmxo-l-plperazmocarbonylammo)benzylpemcﬂlm, m.p. 152-—-154°C
(decomp ), yield 80.29%.
' The thus obtained product was ‘neutralized with an aqueous sodium hydrogen-
20 ~ carbonate solution, and then subjected to ﬁltratlon and freeze-drying to obtain a sodium 20
salt of the said product . )

_ Example 25. .
L _ A suspension of 4.0 g of a monohydrate of 7-[D(— )-a-ammophenylaoetamxdo] -3-
= .. methyl-A’-cephem-4-carboxylic acid in 60 ml of tetrahydrofuran containing- 20%, by
: 25 volume of water was adjusted to a pH of 8.0 to 8.5 by gradual addition of triethylamine _
' with stirring to form a solution, which was then. cooled to 0°C. To this solution were . 25
. gradually added 2.5 g of crystals of 4-methyl-2,3-dloxo-l-plperazmocarbonyl chloride -
. over a period of 10 minutes. During this period, the pH of the reaction solution was."
N/ maintained at 7.5 to 8.0 by gradual addition of triethylamine. Subsequently, the result-
30 ing mixture was reacted at 0° to 5°C for 15 minutes while maintaining the pH thereof - .
at 7.5 to 8.0. After the reaction, the reaction liquid was stirred together with 60 ml of - 30 .
diethyl ether ahd 70 ml of water, and then the aqueous layer was separated off. The | '
thus obtained aqueous layer was washed with 30 ml of ethyl acetate, cooled to 0° to
: 5°C, and then adjusted to a pH of 1.5 by addition of dilute hydrochloric acid to deposit
. 35 white crystals. The deposited crystals were collected by filtration, sufficiently washed "
with water and then dried to obtain 4.7 g of white crystals of 7 - [D(—~) -a- - 33
(4 - methyl - 2,3 dioxo - 1 - piperazinocarbonylamino )phenylacetamido] - 3 - methyl- ' o
A® - cephem - carboxyhc acid, m.p. 185-—186°C (decomp )s yield 86%,.

. IR (KBr) cm=": vgoo 1770—1760 (lactam); 1720—1660 (—CON<, —COOH)
- 40 ~ NMR (d,-DMSO).r values: 0.1 (1H, d), 0.56 (1H, d), 2.62 (5H, 5), 4.26—4.37 :
- (2H, dd), 5.05 (1H, d), 6.1 (2H, bs), 647 (2H, bs), 6.63 (2H, ), 40
7.05 (3H, 5), 8.02 (3H, 5) _ :

. The above-mentxoned operation was repeated except that the 4~methy1-2 3-dmxo-
1-piperazinocarbonyl chloride was replaced by each of the reactive derivatives of com-
45 ‘pounds of formula (III) shown in Table 21, to obtain respective objective compounds
o as dShI“JI‘IVVIH erz Table 21. The structure of each objective oompound was conﬁrmed by IR 45
= . an ' -



acetoxynmethyl -[err]- cephem- 4 - carboxylic acid. The thus obtai ned
product was. 20 dissolved in 20 ml of acetone, and a solution of 0.65
g of a sodiumsalt of 2-ethyl hexa- 20 noic acid in 5 mM of acetone was

added—tothe Tesutting solution. The deposited crystals were collected by

filtration and dried to obtain 1.2 g of sodiumsalt of 7 - [D)(-) -[err]-

met hyI - 2,3 - dioxo - piperazinocarbonyl am no) propi onam do] - 3 -

2 y+ mnet hyl [err] - cephem- 4 - carboxylic aC|d havi ng a rreltlng
Wy /of [err] . 25 (deconp.), yield 67.7%
X (] 0 1600 [err] @garrple 36

i : Qo it 23= :.dj oxo
- pi. pera2| nocar bonyI ani no) -p - hydroxyphenyl acet ani do] 3 - [U‘ (1-
30 - methyl - 1234- tetrazolyl’) == thionmethyl] Terr] - cephem- 4 -
carboxylic acid was 30 obtained from7 - amno - 3 - [5- (1 - nethyl -
- 1,2,3,4 - tetrazol yI) th| orrethyl] [err] - cephem- 4 - carboxyllc acid
and D(-) - a - 4 rethyt——2, 3 —droxo = t=—pjperazimocar opnyl am no) - p
- hydr oxyphenyl'acetl ‘c-acid. I\/EI tijng point (deCOTp ), 147-9C/}yield, 62. 0%
IRY(KBr) . [err] - 1769 (Iactan‘) 172P-1660 (- CON<| - COOH) g
35 Exanpl e 37. M‘n tlhe sane manner|as in Exanpl e} 29, - [D(- . (4 -
met hyl - - 2, 3-- #i oxd - | - piperazj nocarbgnyl ggi ho) phepyiBacet ami do] - 3 -
azi donet hyI ferr]] - cephem L |I” B o n | ,,,f‘\\_g ® .
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4 - carboxylic acid was obtained from D(-) - [err] - (-nethyl - 2,3 -
dioxo - 1- 40 pi per azi nocar bonyl am no) phenyl acetic acid and 7 - am no
- 3 -—azidomethyl - [err] 40 cephem- 4 - carboxylic acid. Melting point
(deconmp.), 185-8C, yield, 68.0% IR(KBr) [err] 1775 (lactam, 17264660
(-CON<, COOH) [err] 45 : Exanpl e 38-
45 In 10 M of a phosphoric aC|d buffer solution of a pH of 6.3
suspended 0.57 g of 7 - [D( - ) - (4 - ethyl 2,3 - dIOXO-_'
pi per azi nocar bonyl am no) phenyl - acet arri do] - 3 - acet oxynet hyl -

cephem - 4 - car boxyl I C aC| d, and 0 07 ! of sodi um hydr ogencar, bonate Y\ﬁs '
di ssol yed t. 862 dded 0 12 g 50 o Of

1- rrethyl 5- rrercapto 1 2, 3, 4- tetrazole tBganghiles 20| ve t he’ Iatter in the former,'.

d the 50 sol ut &)°fr BPEg3.3rdipo '
it ol e s SRR

acid and sodium hmﬁ&t@gﬁﬁﬁ&&hﬁdﬂﬁh&. Wsth@drodhhﬁde’ﬁﬁ&'épaﬁ&d ty dhe:a&hd e | i ofui d
was cool ed, ‘and t rﬁémtia‘mﬂﬁ@ed attd)°et° FC drfto B selutioy o84 g mj posent @ Wyadk efchl ori c

acid. The reacti O'T(l) g“%fmmu es %Ethen at roc;mw. c@(ﬁﬂaé{f% or Zmo wﬁe%a% 55

after which the a m% :xto a pH
of 1.5 by 165 adﬂyng-pehtg}lnBehdigtmplpa’aimEdrlﬁbnﬁehld-:dbhereto he  depositedl0”

crystals were coIIechM f||tra- tion and dried, after which the dried

crystals were washed 1) Sp Ty to-ok?2% 41881850 bt ain 0.40 g of 7-- [D( -

-[err] - (4 - et hyl @Y, &suspeﬂslm 1:70 g of a RioRéhyB#tk BOLAD Lo adiRbhebytacet-
amido] -3-methyl-A°-cephem-4-carboxylic acxd in 50 ml of ‘tetrahydrofuran containing
207, by volume of water was adjusted to a pH of 8.0 to 8.5 by addition of triethylamine 15 -
15 - with stirring to form a solution. This solution was cooled to 0° to 5°C, and 7 mlof an =~ -
. anhydrous tetrahydrofuran solution containing 1.21-g of the 4-n-pentyl-2,3-d10xo-l-_
piperazinocarbonyl chloride obtained in (1) was drop, Iged into the solution. During this .
period, the pH of the solution was maintained at a pH of 7.5 to 8.0 by addition of tri-
' ethylamine. Subsequently, the resulting mixed solution was reacted at 0° to 5°C for 1 20
- 20 hour and then at'5° to 10°C for 2 hours while maintaining the pH thereof at-7.5 to 8.0.
Afteér the reaction, the tetrahydrofuran was removed by distillation under reduced -
' ~ pressure, and the residue was dissolved in 20 ml of water and then washed two times
- with 20 ml of ethyl acetate; The aqueous layer was again charged with 40 ml of ethyl
acetate, and then adjusted to a pH of 1.5 by gradual addition of dilute hydrochloric 25
. 25 acid with ice-cooling. Subsequently, the ethyl acetate layer was separated off, washed =~ -
- with water, and then dried over anhydrous magnesium sulfate. Thereafter, 10 ml of an
v ethyl acetate solution containing 0.75 g of sodium 2-ethylhexanoate was dropped into
o/ - the layer at 0° to 5°C to- deposit white crystals. The deposited crystals-were col-
_ ~ lected by ﬁltranon, and washed with ethyl acetate and then with diethyl ether to obtain 30
30 195 g of a sodium salt of 7- [D(—) - «- (4 - n - pentyl - 2,3 - dioxo - 1 - piper- _
azinocarbonylamino) phenylacetamido] - methyl A®- oephem -4- carboxyhc acid,
m.p. 164~—166°C.(decomp.), yield 75%

. IR (KBr) cm—: vouq 1750 (lactam), 1720—1660 (—CON<), 1590 (_cooa) oo
- NMR (d,-DMSOj+D.0) = values: 2.58 (SH, s), 4.33 (1H, s), 449 (1H, d), " 35
3’ 5.17 (1H, d), 6.10 (2H, bs),642—687 (6H, m), 8.09 (3H, s),sso—- ST
8.90 (6H, bs), 9.12 (3H, 1) .

The above-mentioned operation was repeated, except that the 4-n-pentyl-2 3- -
dioxo-1 1-piperazinocarbonyl ‘chloride- was replaced by each of the reactive derivatives of _
. compounds of formula (III) shown in Table 22, to obtain respective objective com- 40 :
40 pounds as shown in Table 22 The stmcture of each ob]ectlve compound was conﬁrmed -
by IR and NMR

I
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1,2,3,4 - tetrazolyl)thionethyl]
(deconp.), vyield 74.5%

phenyl acetam do]- 3 - [5 -

cephem 4 - carboxylic acid, mp.

|R(KBr)[err] 1 -

(1H,d), 2.64 (5H,s),4.3 5 (1H,q),4.4(1Hd), _

5.0(1H,d)5. 75(2H, s), 6. 05(5H, s) , 6. 3-) 7(H, a)3.5(S-s ..3- In the sane
as Jabove, the objective conpounds shown in Table 29 were obtained

» a- (4 - nethyl - 2,3- dioxo - 1 - piperazinocarbonyl)-

¢t am-do] - 3 - acetoxynethyl- [err]- cephem 4 - carboxylic acid or

_[err] (4- ethyl - 2,3 - dioxo -1 -

1508003 - l}Qerr] -

(1 -methyl -
[err]
5

.10 3 -.acet oxynet hyl

pi per a;

cephem .- 4

fornula (V1) 'shown in Table 29. .AI

i soners,
“and NWVR
149 [err]

Table 22

149 1 508 062

carboyllc acid and the conpoun
‘the objective conpounds were D(-
and the structure of each objectlve conpound was. conflrned by. IR

.bbjecfive.cémppuhdﬁ.;

.;}493:
N\u—l

0
OB (OHp )40

D)

-:L ii'-ggﬁ _' -:

(decomp.) 160°C, yield 77.7 %

0

-035'. _;[:

 CH3(CHp )5CHp-N

p—

.D(f)‘u i

‘COONa

(deconip.) 158°C, yield 78'%

N—CQNHC_HCONH_ ;

>

0

N

 H3(CHp JgCHpAN N

maPe

By

8. j
N#;LCH3 R
€O0Na _3'n _

N N—CQNHCHCQNH
. -;-j!lii or

(dcomp.) 154°C, yield 78 %

m.p
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N N-COC1 -

Reactive derivative of
compound of formula (III)
OH

CH3 (CHy )4CH'2-'
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o
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0 |
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154 1,508, 62 154 [err]

1, 508, 062
155 [err]

156 1.508,.062

155

156 In the sane manner as above, a thiocyanic acid salt of 7-

7 - [D(-a-(4- methyl - 2,3 - dioxo - 1 -

[D(-)

rbonyl am no)phenyl acetamdo] - 3- 5 acet oxymnet h_y'I -
- car boxyl ic acid and P%%‘oSB ne, sa’id product havi ng 1_3§_the

. 10 -

25

4 ‘t

Usmg 1.5 g of a hydrochlonde of methoxymethyl ester of 7-[D( )-a-ammo-

.. phenylacetamido] -3-methyl-A*-cephem-4-carboxylic acid and 0.65 g of 4-methyl-2,3-
- dioxo-1-piperazinocarbonyl chloride, the same operation as in Example 25 was repeated

to obtain 1.6 g of a methoxymethyl ester of 7 - [D( ) - a - (4 - methyl - 2,3-

dioxo - 1 - piperazinocarbonylamino)phenylacetamido] - 3 - methyl - A°- cephem 4-.,

carboxylic acid, m p 146—148°C (decomp ) yleld 86%
IR (KBr) cm". Yoo 1770 (lactam), 1710 (ester), 1680—1600 (-—CON<)

Example 28, '
To a suspenswn of 0.20 g of 7-[D( )-a-ammophenylaoetamxdo] -3-acetoxy-

methyl-A%-cephem-4-carboxylic’ acid in 15 ml of anhydrous:chloroform was added

0.17 ml of triethylamine with stirring to form a solution, which 'was then cooled to 0°C.

- To this solution was added 0.11 g of 4-methyl-2,3-dioxo-1-piperazinocarbony! chloride,

and the resulting mixture was reacted at room temperature for 2 hours. After the reac-
tion, the reaction ‘liquid was.evaporated. under reduced pressure, and the residue was
dissolved in 15 ml of water. The resulting solution was washed with 10 ml of ethyl
acetate. The aqueous layer was again charged with 20 ml of ethyl acetate, and then
adjusted to a pH 'of 1.5 by addition of 2N"hydrochloric acid with ice-cooling. Subse~
quently; the ethyl ‘acetate layer. was separated off, successively washed with water and a
saturated aqueous sodium'chloride solution, and then dried over magnesiom sulfate.

- Thereafter, the solvent was removed by distillation under reduced pressure to. obtain

022 g of - white - crystals of 7 ~ [D(—g o - (4 - methyl - 2,3 - dioxo - 1 - piper-
azmocarbonylazmno)phenylacetammo] -
oxylic acid, m.p.. 175°C (decomp.), yxeld 715‘7°

IR (KBr) cta~*: vooo 1770 (lactam), 1720—1650 (—CON<, —COOH) -

NMR (d,-DMSO) r values: 0.23 (1H, d), 0.63 (1H, d), 2.66 (SH, s), 4.32
(1H, q), 443 (1H, d), 5.0 (1H, d), 521 (2H, q), 6.15 (2H, bs), 6.40
-(2H,bs), 6.57 (2H, bs), 7.0 (3H,5), 80 (3K, 5) .

The above-mennoned operanon was repeated, except that the 4-methyl-2 3-dioxo-
1-piperazinocarbonyl chloride was replaced by each of the reactive derivatives of com-

pounds of formula (III) shown in Table 23, to obtain respective objective compounds .
*as shown in Table 23 The structure of each ob;ecuve compound was- conﬁrmed by IR

and NMR.

acetoxymethyl - A“ - cephem 4 - carb-

10

15

20

25

-[err]

- 2,3 - dioxo - 1 - piperazinocarbonyl am no) phenyl acet am do]
rret hyl - [err] - cephem- 4 -carboxylic acid betaine was

[errj

P




0 O [err] Melting point (deconp.), [err] yield, 82.0% In a

conventional manner, the above two products were treated wwth an ion 10
exchange resin to obtain the desired 7 - [D(-) a - (4 - ethyl -2,3 - dioxo
- 10 pi perazi nocar bonyl am no) phenyl acet-am do] - 3 - pyridi nonet hyl - [err] )
- cephem - 4- carboxylic acid betaine and 7- [D(-) -[err]- (4- nethyl-
- di oxo- 1-pi per- azrnocarbonylanrno)phenylacetanldo] - 3 - pyrrdlnonet'
[err]- cephem - 4 - car- boxylic acrd bet ai ne. 15
Exanple 40 - - = 15 In 85 n1 of anhydroUs
met hanol waslsc’jr ssol ved 1.5 g of a sodiu
ethyl - 2,3 ="dioxg.- 1- _pipe 1no Vi / .
(pyridyl, 1 - oxrde)thlonethyl] - [err] - cephenr 4 - carboxyllc acrd To
the resu |ng sol uti on was added 0.65 g of anhydrous cupric chloride, and
the resulting 20 .. mixture was stirred at roomtenperature for 15 m nutes
and then subjected to reaction 20 at [err] for 14 hours. After the
reaction, hydrogen sulfide gas was passed t hrough the reaction-sol ution

wi th-ice-cooling for20pmmutes—THe [esurting nsqgr ubres wer e | t,er ed
off, and the filtraje wgs concegtrateh under reducgd pressure. Te ghe-
residue was added 20 m [of a 5 aquepus sodi um hydr ogencgfbonat ¢ §0Iut|on
and the insol ubles yerej}25 Filterpd off,Mafter pwhich lute | §
hydrochl oric acid was added toQhedi|trate Eo adj yst the§8 25 ©
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after which the aqueous | ayer was separated off and

then adjusted ta a pH of 1.8 by adding dilute hydrochloric acid thereto.

pHto 6.5. The filtrate was then washed with 10-m portions of ethyl

acetate three tines,

30

yl _
m xed solvent (1:1 by volune) to obtain 0.40 g of 7-
dioxo - 1 -

2,3 -

pressure and washed with 20 nl of an eth

The thus deposited crystals were collected by filtration and then dried

[err]
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156 1, 508, 062
156 In the sanme manner as above, a thiocyanic acid salt of 7- [D -)
-[err]l- (4- nmethyl - 2,3 - dioxo - 1 -

pi per azi nocar bonyl ami no) phenyl acetanido] - -: 3 - pyridino- nethyl - |
cephem - 4 - carboxylic acid betaine was obt ai ned from7 - [D( -)-

methyl - 2,3 - dioxo - 1 - piperazinocarbonyl am no)phenyl acet am do]
acet oxyrr'et_hyl - [err] - cephem- 4 - carboxylic acid-and pyridine,-

ary )
product having 5 the fornula, O O [err] Melting point (decorrp;)', [err]
yield, 82.0% In a conventlonal rranner,_-sowé% above two products were t{sgat ed
vmthanlo - L= (4 -

- ethyl, -, 2,3 - quﬁﬂf oA acigoh ‘»
_ pyri diroret hyl of "T,f %ﬁ@:[ saai%xyin

- )-l[err]-(4 - mathee hem 2- &rbox;dilc acid Afteﬂ.the :gp g, the resultmg mlxture was reacted

i Iar Y utes, at hest3 ° to em -
A ﬁryggggﬁe Prarssnishs e Sl ieE iR, coen
y tra pressure, and the concentrate was dissolved _

‘in 10 ml of water; washed with 5 ml of ethyl acetate, again charged with 15 ml of ethyl

.acetate, and then adjusted to a pH of 1.5 by addition of 2N hydrochloric acid with ice- '
10 . - cooling. Subsequently, insolubles were separated by filtration, and the ethyl acetate 10
' layer was separated off, successwely washed with water and a saturated sodium chloride
solution, dried over magnesium sulfate, and then freed from the solvent by distillation
under reduced: pressure to obtain 0.58 g of pale yellow crystals of 7 - [D(—)-
@ - (4 - methyl - 2,3 - dioxo - 1 - piperazinocarbonylamino)phenylacetamido] - 3 - [2-
15 (5 - methyl - 1,3,4 thiadiazolyl) - thxomethyl] A - oephem 4 - carboxyllc acid, - 15
m.p. 160°C (decomp )s yield 91%,. :

IR (KBr) cm~*: vo_o 1780 (lactam), 1650—1720 (-—CON<, —COOH)

'NMR (d,-DMSO) + values: 0.2 (1H, d), 0.6 (1H, d), 2.60 (SH, s), 435
: .- (1H, q), 440 (1H, d), 5.0 (1H, d), 5.70 (2H, q), 6.10 (2H bs), -
.20 - . 625—655 (2H,2H,bs),7o(3H,s),730(3H,s) 20

The above-mentioned operanon was. repeated except that the D( —)-a-( 4-methvl-
23-dxoxo-1-p1perazmocarbonylammo)phenylacenc acid was replaced by each of the
conmipounds of formula (V) shown in Table 24, to obtain réspective objective’ com-

_ pounds as shown in Table 24 The structure of each objective compound was conﬁrmed 25
25 by IR and NMR.



In 85 m of anhydrous nethanol was dissolved 1.5 g of a sodiumsalt of 7-
[D( - ) - a- (4 - ethyl - 2,3 - dioxo - 1 -

piperazinocarbonyl am no)phenyl acetanido]l- 3 - [2 - (pyridyl - 1 -
oxide)thionethyl] - [err] - cephem- 4 - carboxylic acid. To the resulting
sol utjon was added 0.65 g of anhydrous cupric chloride, and the resulting
20 Comeare\ was stirred at roomtenperature for 15 mnutes and then

) reaction 20 at [err] for 14 hours. After the reaction,

hydroge- de gas was passed through the reaction solution Wi th

i ce- cool|n ' 20 m nutes. The resultlng i nsol ubles were filtered off, and
the fill ' rat ed unded¥8Miced pressure, To . the resildftie was
added 20 m of a 5% agueous SOdI um hydrogencar bonate -sof ution, and the™
insolubles were 25 - filtered off, after which.dilute hydrochl oric aid
was added to the fi'I'trate to.adj ust: the 25 .pHtoe 6:5. The filtrate was, .
t hen washed vmth 10 nnrm ons of ethyl acetate three t s.. after whi ch

the agueous Ia er Was separat ed pff and then 4dj uste to-a’pH of 1.8 by

' drofhloric:.acid heretog The, Athus: 05|ted crystal s wer e
col | ected by f| Itra ion aqg t'hen{ dri ed vander _reeluce=z= essuﬁe and washed -
with 20 nl of" a Nyl “30%" ac=tate’]='6h),orofcrm mé){j sol'fer§ (1:1 by

vol une) to obt [V Qf 7 _ =3P [D( ) - agQ: (4 -lethyl - 2,3 -
noc%nyl anj no) phefy! acet am do]. ' 8 - rfet hoxynet hyI' -

‘dioxo-- 1 - pi
[err] - cephem§ 4 }-carbgxylic B.Cld nﬁpm ~R64-6C )_, yield 30.5%

IR (KBr) [err] B770] (1 act @, W7 1166 (-"')' a5 R
| ©2,061 (5K, i S
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4.96 (1H, d), 5.82 (2H, s), 6.10 (2H, bs), 6.33 (2H,
2H, 2H, bs), 6.79 (3H, s), 8.89 (3H, t) The word ' Nujol ' used herein is a
Regi stered Trade Mark, VWHAT WE CLAIMIS: - 40 1. A conpound
represented by the general formula (1), “wherein R represents an anino acid
residue; Rl represents a hydrogen atom an ester- form ng group capabl e of
bei ng renoved by catal ytic reduction, chem cal reduction or hydrolysis_ g
under mild conditions, an ester-formng group capable of being easild§y
removed 45 by mammal i an enzymi c action, a silicon-phosphorus-* or @
tin-containifpg group which is . 45 capgklspepf being easily renoved-b

tr eat mgnt" Wittt Tﬂl' IJJ or—amratrtotot T OTa " COTIVETT- R R it s e PTIRPP
1,508;0 _ . C _ 157 tional
salt-forming cation; n represents 1 or 2;nX s which may be the sanme or dif-
ferent, .represent individually an oxygen or sulfur atom and are linked in
any conbina- tion at the 2-, 3- and 5- positions of the piperazine ring; m.
represents 4-n; each_pai i in linked to the same carbon atom and m
pairs of [err] whichimay 5 be |the sane or different, represent -

i ndi vidually -a hydr¢gen atom a hdl ogen atom a. 5 carboxyl group or-an

(1H, q), 4.41 (1H, d),

unsubstituted or su stLtuted al kyl}, cycloal kyl, aryt, acy],.aralky[,'
oW . :
[ & - - .
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al koxycar bonyl al kyl, acyl oxyal kyl, al koxy, al koxycarbonyl,
cycl oal kyl oxycar bonyl , aral koxycar bonyl, aryl oxycarbonyl, am no or
carbanoyl group, any pair of [err] together with a conmpn carbon._atom may
forma cycloalkyl" ring; A represents a 10 hydrogen atom a hydroxy -
group, a pit+€ group, a cyano group, or an unsubstituted or 10 substituted
al kyl, al , al kynyl, al kadi enyl, cycloal kyl, cycl oal kenyl,
cycl gajkpd yl; aryl, acyl aral kyl , acyl oxyal kyl, al koxy, cycloalkyloxy,
ar yls , cyclo- alkyloxycarbonyl aryloxycarbonyl,
ar al\(oxy cer ) : o
© carbapByltb Zul fonyl -

wlo IkyIsquonyI _aryIsquonyl

15 caroannyl arylsulfonylcarbannyl aIkyIsquonyIthrocarbanDyI
arylsulfonylthrocarb- 15 anoyl , sulfannyl alkoxycarbonylthroalkyl
" al koxyt hi ocar bonyl thi oal kyl , -ani no or hetero- cyclic group; Y represends an
- oxygen or sul fur atom and [err] mhere R4 represents a hydrogen atom a
hydr oxy. groupp- ey e grotpTpraztao—groty— 20— = quat ernary anmoni um
- group, or an pnsjubstituted or pubstituted aljkoxy, aryloxy}. 20
~arail kcoxy, akyljoxy, - carbanDyI Xy, guaniding, anno, alkyythro arylthro

aral kylthi o, pc Ithrgg_ car anoyl t hi o, alfkoxyt hi ocar bonyl t hi o,

aryl oxythi ocagb cl opl.kyl - oxythr carbonylthro am di not hio or
het erocycl yl thi g gro anpogz or.rng 1, gherern Ris a
group represented by th 25€k for qg ﬁbﬁgiﬁé@ E

25 [err] : . i

Objsctive mvound

CH3
(decomp.) 163°C, yield 74.8

v

m.p. (decomp.) 173°C, yield 68 %

' m.p;ﬁ(deqomp;)fIJOgeg-yield_§3-

Table 25
. m-po

~ CH3

—CONECOOH
. ,C.ONI%COOH

D(-)-
CH3-

Anhydfqus methylene-chloride was subst;tuted*fdr the methanol use

in Example 29.

0

Q 0
CH-CH -H CO
3CH-N_J-
N-CONHCHCOOH -~ =~ |/ CH:
B iy N
0 .0
O

D(~)-




wherein [err] represents a substituted or unsubstituted al kyl,

cycl oal kyl ,

cycl oal kenyl , cycl oal kadi enyl, aryl, aral kyl, aryloxy, alkylthioal kyl, or
het er ocyclic group; and [er

with a common carbon atom may 30 forma cycl oal kyl, cycl oal kenyl
[ ring. 30 3. A conpoun cordrng to
any one of clainms 1 and 2, wherein Z. is [err] 4. A conpoun ng to

cycl oal kadi enyl

any one of claims 1 and 2, wherein CH2 N [err] 35 ‘where [6Fr]/
defined in claiml1. 5 A conpound represented by the general f offim

158 1, 508, 0?2

- _ 158 [err] z.
Lﬂm;mz :

or

N\

-
*

10

15 -
20

 \,/25

Usi 030.: f D( ) axm::h;ll 2,3 - di scarh
sing o -a- m ,3 - dioxo - 1 - piperazinocarbonyl-
ammo)phenylaeenc acid and 034 g of 7-amino-3- [5- (1,34 - thxadnazolyl)-.

* thiomethyl) - A® - cephem - 4 - carboxylic acid, the same operation as in Example

29 was repeated, to obtain 0.47 g of 7 - [D(-— -a - (4 - methyl - 2,3 - dioxo - 1-
plperazmocarbonylammo)phenylaeetamldo] -3-[5- (134 - thladxazolyl) - thio-
;niegl:}'l] - A% . cephem 4 - carboxylic acid, m.p 158—159°C (decomp ), yield

‘IR (nu;ol) cm‘1 voeo 1775 (lactam), 1720—1660 (—CON<, —COOH)

The above-mentloned operation was repeated, except that the D(~) - a- |

(4 - methyl - 2,3 - dmxo -1 - p1¥emzmocarbonylannno)phenyheeuc acid was
replaced by D(~) -e - (4 - ethyl dioxo - 1 - plperazmocarbonylammo)-
phenylacetic acid, . to- obtain 7 - [D(—) - a - (4- ethyl - 2,3 - dioxo - 1 - piper-
azmocarbonylammo)phenylacetamdo] 3-05-(1,34- thladxazolyl) thiomethyl] -
A% - cephem 4 - carboxyhc acxd, m.p. 123°C (decomp.), yield 645% :

..~ Example 32. ' '
Usmg 031 g of D( )-a-(4- methyl 23 - dxoxo 1- plperazmocarbonyl-

ammo)phenylacet:c acid and 0.39 g of 7 - amino - 3 - [2 - (1 - methyl - 1,3,4-
triazolyl) - thiomethyl] - A° - cephem - 4 - carboxylic acid, the same operation as in

Example 29 was repeated,: except that the methanol was replaced by anhydrous methyl-
ene chloride, to obtain 043 g of 7 - [D(—) - & - (4 - methyl - 2;3 - dioxo - 1-
pnperazmocarbonylammo)phenylaeetamrdo] 3-[2-(1- me_thyl - ,34 tnazolyl)—
ﬂnomethyl] A® - cephem -4- earboxyhe acid, yxeld 70% -

IR (Nujol) cm™: vc=.o 1780 (lactam), 1720—1650 (—CON<, --COOH)

The above-mentloned operation was repeated, except that the D(~ )-a- (4—methyl-
2 3-dxoxo-l-p;perazmocarbonylammo)phenylaceuc acid' was replaced by each of the
compounds; of formula (V) shown'in. Table 26, to obtain respective objective com-
pounds as shown in Table 26. The strucmre of each objective’ compound was conﬁrmed_
by IR and NMR : :

10

15

25



are as defined in Caim1l and [err] is defined in Claim2. 6. A conpound
represented by the general fornmula (Ib), [err] wherein [err] A and z are as
defined.in Claiml and [err] is as defined is as defined in Claim2. 10

7. A conpound represented by the general forrmula (Ic), [err] wherein [err]
A and z are as defined in Claim1l and [err] is asdefined in Claim2 15

8. Aco s@iﬁﬂ represented by the general formula(ld), [err] wherein [err] A

A dékined in Aaim1l and [err] is as defined in Claim2 20
mowXd/ represented by the general fonnula (le),

159
1,508,062 159, o

MO

0

CONHCHCONH —-

7, to obtain respective objective com: -

ongecttve cenponit
s shown in Table 27. The structure of each-objective compound was confirmed by . -

n.p. (decomp.) 156°C, yield T4.5 % .

m'.'P°"_."‘(;de°dpp":-)- _;'47?_(:},_¢j}yieid 68°5 % : c o

R ."OHO__'
CH3CHa-R_J-

< e
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wherein [err] A and are as defined in Claim1l and [err]

is as defi

ned in

Claim2. 10. A conpound according to Caim9, wherein Ais a hydrogen atom

ar vl

aral kvl

or a—substi- 5§ tuted or unsubstituted alkyl, alkenyl or
group; and [err] areindi- 5 vidudlly a hydrogen atom or an al kyl group.
IS Clerr] 12 A

11. ‘A compound-according to Claimb5, wherein Z
conmpound accordlng to daim6, wherein 10

S

15. A conpognd_accordrng to Cla|n19 WiSHssE

5 16. A¢o
accor di |

25

-
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10 13. A conpound acubrdrn‘
Claim?7, mherern [err] 14. A conpound according to Claim 8, mhererd PR
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16 1, 508, 062
160 6 - [D(-) - a - (4 - acetyl - 2 - oxo - 1 -
enyl acet- am do]lpenjicillanic acid, 6 - [D(-) - a

- (4 - dichl oroacetyl - 2 - oxo - 1 - piperazinocarbonyl am no)- _ '
phenyl acetami do] penicillanic acid, 6 - [D(-) - a (4 - enanthoyl - 2 - oxo
- 1- 'Azi nocar bonyl am no) phenyl 5 acet am do] peni cillanic acid, 6 -
1¥frl}- (4 - cyclohexanecarbonyl - 2 - oxo - 1 - o
pi pergfvriofarbonnyl - am no) phenyl acet.am do] peni ci | | anic acid, 6 - [D( ) -

(! - 3 - methyl 2 - 0x0. 1--pi pera2| nocar bonyl am no) -
L4 i Hol heni -n.n-&mdl,ﬁ’@&rwx (4 - n’pthanpqullﬂnny -2
- 0x0 - 1 - p| pera2| nocar. bonyI am no) - phenyl acet am do penicillanic acid, 6
- [D) - [err]-(4 - n - hexyl -2 - oxo - 1 - _
‘pi per azi nocar bonyl am no) phenyl - acetam do] pem cillanic acid, 15 =6 -
I -) - a- (4-n- butyl - 2 - oxo - - pi perazi nocar bonyl am no)phenyl
15 acetami do] penicillanic acid, 6 - .[D(- \ = a - (4 - n butyl - 6 - nethyl
- 2-o0x0 -1- pi..pe__ralﬁ nocar bony! - 1 ’ o
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am no) phenyl acet am do] penicillanic acid, 6 - [D(-) - [err] - (4 - n- octyl
- 2 - 0ox0 - 1 - piperazinocarbonyl am no)phenyl - 20
acetam do]l penicillanic acid,

20 6 - [D(-) - a - (4 - pivaloyloxynmethyl - 2 - oxo - 1 -
pi per azi nocar bonyl am no) - phenyl acet am do] penicillanic acid, 6 - [D(-) -

[err] - (4 - palmtoyl - 2 - oxo - 1 - p|pera2|nocarbonylan1no)pheny|
acetanido]penicillanic acid, 25 ' 6 - [D(-) - a- (4 - caprylow

- oxo0 1 - piperazinocarbonylanino)phenyl- 25 acet ani do] peni ci | | ani
acid, 6 - | -) - (4 - caproyl - 2 - 0oxo0 - 1 - AL
p|pera2|nocaﬂﬁonvlan1no\nhenvl acet ani WO cillanic acid. 6 - [DL. T
[err] \£§ - chloroacetyl - 2 - oxo - 1 - p|pera2|nocarbonylan1no)pheny|
30 30 . acet ani do] penicillanic acid,

306 - [D( -) - a- (4 - benzoyl - 2 - oxo - 1 -
p|pera2|nocarbonylan1no)pheny| acetanldo]pen|C|I4an|c aC|d 6 - [[X )

- (4 - p - chlorobenzoyl - 2.- oxo - 1 - plpera2|nocarbonylan1no)
phenyl acet ami do] penicillanic acid 35 GordB— - @ - (4 - p.-
met hoxybenzoyl - 3 - oxo - 1 - plpera2|nocarbonyl & ;_ o o
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car bonyl am no] phenyl acet am do}penicillanic acid, 6 - {D(-)
- di chl orobenzoyl) -
am no] phenyl acet am do} penicillanic acid,

2 - 0OXO0 -

1 -

pi per azi nocar bonyl -

40

- a -

[4 -

40 6 - [D(-) - [

err]

pi per azi nocar bonyl -

i/ bony|

-2

-~ (4 - acetyl am nocar bonyl
am no) phenyl acet am do] penicillanic
pi per azi nocar bonyl -

-oxo0 - 1 -

a = (4 - ﬂ%wwlaninocarbonyl - 2 - 0Ox0 -
am -no) I acet am do] penicill ani ¢ acid,

1 -

and 45

2 -

0X0 -

6

plpera2|nocarbonylan1no)

pheny"}}- am do] pen|C|IIan|c aC|gﬂmoﬁgo A conpound sel ect ed f@gn16 - [EX
) TR wacass w: Juchun 11001 44 RASCIN. St aund vp 4 O e f— prp ; .
acetan1do]penLC|IIan|c aci d, - 50 6 - [D(-) - (4
butyl - 3 - oxo - 1 - plpera2|nocarbonylan1no)pheny| ‘50 acetan1do
peniciilanic acid, 6 - [D(-) - a - (4 - ethyl 3 - oxo.- 1-
piperazinOCarbonyIanino)phenylacet- an1do]pen|C|Ilan|c acid, 6 - [[X-)
- (4 - isopropyl - 3 --0x0.- 1 - piperaZInocarbonvlan1no)pheny| 55
acetam do] penic|llapic acid, 6 -|[D( -) - a -|(4 - n - penfyh - 3 -
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6 - [D(-) - [err] (4 - iso - pentyl - 3 - oxo - 1 -

pi per azi nocar bonyl am no) phenyl - acetam do] penicillanic acid, 6
-[D(-)=ferr] - (2 -nethyl - 4 - n -butvl - 3 - oxo -1 -

pi per azi nocar bonyl - 60

60 ami no) phenyl acet ami do] pen|C|IIan|c aC|d 6- [D(-) - a- (4 - n - butyl

- 5- nmethyl - 3 - oxo - 1 - piperazinocar bonyl am no) phenyl acet ap-d

penicillanic acid, 6- [D(-) -a- (4 -.n - butyl -6 - net hyl - 3-\ KO~

pi per azi nocar bonyl 65 . am no) phenyl acet am do] penl cillanic acid, \{
65 1@45 - 1,508,062 . : 1, 508 062 © T T14s

i61 6-" ID(=)y—==-~ (71 ——penzyr—— 37— 0X0 - I- - _
pi per azi, nocar bonyI am no) phenyl acet - am do] peni ci I | ani ¢ aci d 6 - [D(-) '

-[err] - -[err] - hydroxyethyl - 3 - oxo - 1 - piperazinocarbonyl am no) -
phenyl acet am do] peni ci | | an| c acid, 5 6 - [D(-) - [err]-(4 - acetyl
- 2 - nmethyl - 3 - oxo - pl pera2| nocar bonyl am no) 5
phenyl acet am do] peni ci | | rTn, actch; D= ,- ferrj={#carbamoy -|2 rret hyI
- 3.- oxo -~ 1 - piperazi carbonyl . _ : -
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am no) phenyl acet am do] penicillanic acid, 6 - [D(-) - [err] - (3 - oxo - 1-
pi per azi nocar bonyl am no) phenyl acet am do] peni - 10 cillanic acid,

10 6 - [D(-) - a- (2,5,- dinethyl - 3 - oxo - 1 -

pi per azi nocar bonyl am no) phenyl - cetam do]penicillanic acid, 6 - [D(-) - -
(5 - methyl - 3 - oxo - 1 - piperazinocarbonyl am no)phenyl -

acetamdgl.penicillanic acid, 15 : 6 - [D(-) - [err] - (2 -
ethox%égge.'WInethyl - 3 - oxo - pi per azi nocar bonyl - 15 .
am no)Xhg .cetanldo]pen|C|IIan|c aC|d 6 -[D(-) -[err] - (2 - nethyl - 3
- 0x01{-f plperaZ|nocarbonyIan1 acid, 6
vo- [Ex o2 . - : - .
20 : anldolpen|C|IIan|c aC|d : : NG
206 - [D(-) - (4 - allyl - 3 - oxo - 1 - '
. plpera2|nocarbonylan1no)phenylacet- anldo]pen|C|IIan|c acid, 6 - -[Dl == )-
[err] - (4 -[err] methylally -3 - oxo . plpera2|ncarbonylan1no)
phenylacetanldo]pen|0|IIanlc acid, 25 - - 6= D(-)" [err] (4 - [err]
methylallyl - 3 - oxo - 1 - pi ZI nocarbonyl anina)- - phenyl acet ani do]
-peniciLIanic"acid, 6 - {I- ) h - [4 - (Lra1s.-.2 - bute1y|) - 3- 00 -1
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am no] phenyl acet am do}penicillanic acid, 6 - [D(-) - a - (4 - n - hexyl - 3
- 0X0 - 1 - piperazinocarbonyl am no) phenyl - 30 acetam do] penicil anic acid.
306 -_[DX-) - a- (4 - n_ - heptyl - 3 - oxo - 1 -

pi per azi nocar bonyl am no) phenyl - * acet am do] penicillanic acid,
6 - [D -) -a- (4-n- octyl - 3 - oxo - 1-

pi per azi nocar bonyl am no) phenyl - acetam do] penicillanic acid, 35
- [B(-) -[err] - (4 - n - dodecyl - 3 - oxo - 1 -

pi per azi nocar bonyl am no) phenyl 35 aceani do penicillanic acid, & 2§
-a- (4- cygl opentyl - 3 --0xo - 1 - pw&r; |nocar bonyl am no)phenyl 4 ;'4"7_
acet am do] penL : S+ et O & Beat-Bonyd
et e A R
phenyl - 3 - OXO - gascooltll RFNELTN sﬂ%&wﬁse}&m h&qx hyle2,3-dioxo-14 1pe1:a2mo— -
acet am do] penisci | | adatbanyaemd;deam 16 minvtds)( aftey wh:clﬁreacu'ulwas eﬂecmll‘im} Qiinimaehyl S 3

- - ppli : t to
218 Cog;ggggzggﬁcgmfm o it Wﬁﬁ&:@% D e e sehaied +°
45 6 - [D( -) - [erfilered o

: Wg gloded _the residue, -after ‘which -insoliibles ‘were
' e;‘:e latiol Wﬂided ﬂOmlofan acétone solition -
i per azi nocarmnyl a’“““?y"mﬂi,"“im dried to’ g by g ofa ggglaufgh ‘of D(- ”)-a-ti“zgeethc;}: o
2,3-dioxo-1-piperazinocatbor ‘lnmmo)propmmc actd havnig a meltmg pomt of 115—
. 8°C (decomp), yxeld 78. 5 A, _

IR (KBr) cm—i: viso 1700, tsso 1600 (-eoN<, _acooe)

15 - (2) In ‘the same ‘maiiier as in Examp]e 32, 7- {D( ) -a-(4- methyl- 15
2,3 - dioxo - 1 - piperazinocarbonylaiine yptopionamido] - 3 - ‘acétoxymethyl - A%- :
cephem 4 --carboxylic acid was obtained from a sodium salt of D(~)-a- (4
_methyl - 2,3 - dioxo - 1 - p:perazmocarbonylammo)proplomc acid ‘and 7 - ainifio - 3-
acetoxymethyl - A% - cephem - 4 - carboxylic acid. The thiis obtained product was.
.20 - dissolved in-20 ml of acetone, and a soliition of 0:65 g of a sodium salt of Z-ethylhexa 20 -
noic acid in 5 ml of acetone was added to the resulting ‘solution. ‘Thie deposited crysmls : :
: were collected by filtratioh énd ‘diied to obtain 1.2 g ‘of sodium salt of 7 - [D(—) -0~
T B (4 - methyl - 2,3 - dioxo - pnperazmocarbonylammo)propmna:mdo] - 3= adetoxy-
-~ . . - methyl - A® - cephein ~ 4 - carboxylic acid. having a melting point of 195°C o
25 (decomp.), yield 67.7%. 25

. ) IR (KBr) cm™: vo-o 1780 (lactam), 1710-~1660 (=~CON< ), 1600 (~COO®)

_ . Example 36. : Lo
. In the same manner a§ in Example 32, 7- [D(-—) ca-(4- methy1-2;3- 5
. . dioxo - 1 - piperazinocarbonylamino) - p - Hydroxyphénylacetamido] - 3 - {5 -~ (1-- o
30 - methyl - 1,2,3,4 - tetrazolyl) - tluometh l] - A® - cephem - 4 - carboxylic acid was = 30 -
obtamed from 7 - amino - 3 - {s - (1 - methyl - 1,2,34 - tetrazolyl) thiomethyl] - '
o - cephem - 4 - carboxylic acid and D(~) - a - (4 - methyl 2,3 - dioxo - 1-
pxperazmocarbonylammo) - hydroxyphen lacetic acid.
' Melting point (decomp ), 147—9°C; yield, 62.0%.

35 IR (KBr) cm™*: vo_y 1765 (lactam), 1720—1660 (—CON<, —COOH) - . 35

Bxample 37.
In the same mianner as in Example 29, 7 - [D( } - @ - (4 - methyl - 2,3~
dmxo 1- Pchrazmocarbonylammo)phenylacetamxdo] 3 - azidomethyl - A® - cepheth-
_ - carboxylic acid was obtained from D(-) - & - (4 - methyl - 2,3 - dioxo - 1- :
40 p:perazmocarbonylammo)ph-ylacenc acid and 7 - amino - 3 - azidomethyl - A% 40
cephem - 4 - carboxyhc acid.
Melting point (decomp.), 185—8°C , yield, 68 0%-

- IR (KBr) em™%: 1§=0217975 (lactam), 1720-=1660 (—CON<, —COOH)
' 090
45 Example 38. 45
Lo In 10-ml of a phosphioric acid buffer solution of a pH of 6.3 was suspended 0.57 g
. ' of 7-ID(~)-a-(4-cthyl -23-dioxo-1- p:pm'azmocarbonylammo)phenyl-
_ acetamido] - 3 - acetoxymethyl - A cephem - 4 - carboxylic acid, and 0.07 g
" sodium hydrogencarbonate was dissolved therein. To the solution was then added 0. 12 g
50. of 1-methyl-5-mercapto-1,2,3,4-tetrazole 1 dissolve the latter in the former, and the 50
solution was subjected to reaction for 24 hours while maintaining the pH of the solution
at 6.5—6.7 by usmg dilute hydrochloric acid and sodium hydrogencarbonate. After the
reaction, the reaction liquid was cooled, and then adjusted to a pH of 5.0 by addinz
dilute hydrochloric acid. The reaction hquld was sufficiently washed with ethyl acetate,
55 after which the aqueous layer was separated off and then adjusted to a pH of 1.5 by 55
: adding dilute hydrochloric acid thereto. The deposited crystals were collected by filtra-
tion and dried, after which the dried crystals were washed with ethyl acetate to obtain
040 g of 7 - [D(-) - a-~ (4 - ethyl - 2,3 - dioxo - 1 - piperazinocarbonylamino)-




6 - [D(-) - a- (4 - benzoyl - 2,5 - dioxo - 1 -
pi per azi nocar bonyl am no) phenyl -. acetam do] penicillanic acid, 50 6 - [D(.-
-a- (4 - methyl—2.5 - dioxa - 1 - pjperazinocarbonyl am no) phenyl -

acetan1do]pen|C|IIan|c acid, and 6 -
1 -

di oxo -

[err]
) phenylacet
60 6 - [IX-

~ pi perazi nocar
j[err] 5 (47 ISt

. 10

. phenylacetamido) " ‘3, <" acetox
: §D(' ) ~a-(4- eth 1- 2,3__'-_dloxo' 1: pxperazmocarbonylammo)phenylacetam:do]- 10

[D(-) - [err] - (4 - benzyl - 275 -
. oera2|nocarbonylan1no)pheny| acet am do] penicill ani c acid.
3, sel ected from55 6 - [D( -) - a- (4 - ethyl - 2,3 -

- a- (4 - nmethyl - 2,3 - dioxo - 1 -
“.onvlan1no)phenyl. aaﬁb@mndo]pen|0|llan|c aC|d 6 ﬂugtx ) -

. ' Il I O[lll T 60
eﬁ%“%@@f& Bt LRI o)~ 6

el bet b s, ! o5 segomvwse wh o I
";fﬂ 1§33 Yo nunn# ancmomgld 6 - [EX -)
d 2

ﬂ%% ﬁ#f%,_ b spek oy donyian o)

In the same manner as above, the ob;ecuve com -
pounds shown in Ta‘ble 29°
obtained from 7.- [D.C-—) a- (4~ methyl 2,3 - dioxo -1- pllzoerazln.oc:at'bor:;‘lt;‘E
- A% - oephem 4 - carboxyhc acid or -7-

3 - acetoxymeths yl - A% - cephéin - 4 - carboxyhc acid and tlie compounds of formula

- (VID shown in Table 29. All the objective compounds weré D(- ) 1somers, and the

structure of each ob;ect:ve compound was. conﬁrmed by IR and NMR

hera2|nocarbonylan1no)pheny| .55 acet am do] peni ci | l-ani.c



162 1,508,062 6 - [D(-)-[err]-(4-acetoxyethyl-2,3 - dioxo - 1
- pi per azi nocar bonl am no) - phel yl acet am do] penicillanic acid, 6 - [D(-) -

[err] —(4- allyl - 2.3 - _dioxo - | - n| per azinocarhonl am no) phenyl -
acetan1do]pen|C|IIan|c acid, 5 T D(-) -[err](4 - phenyl 2,3 -
dioxo 1 plpera2|nocarbonylan1no)pheny| S acetanido]penicillanhc

acid. 6 -[D(-)-[err]- (4-[err]-chlorothyl -2,3 -
di oxo- 1- pi per azi nocar bony| ami no) - phenylacetan1do]pen|0|lIanlc e
[D(-)-[err]-(6- methyl - 4-ethyl- 2,3 - dioxo- 1 plpera2|noca onY-/ ]
an1no)phenylqg;tan1do]pen|0|IIanlc aC|d,1 8, _ irnethué -
2,3 - di oxo -~ : Reearhery- :.'-" f*i“nﬂf_ x-11g 'T sretHariee
aC|d 6-&2& ) - [err] (4 n- pentyl - 2 3 - dioxo - 1 -
plpera2|nocardonylan1no) phenylacetan1do]pen|C|Ilanlc acid.
6-[D(-)-[err]-(4-n-hexyl -2, 3-di oxo- 1- plpera2|ncarbonylan1no)

15 phenylacetan1do]pen|C|IIanlc acid, 35- 6-[D(-)-[err]- (4-

et hyl - 2, 3-di oxo- 1- pi -Aocarbonytao)—20 N
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6-[D(-)-[err]-(4-ethyl-2, 3-di oxo- 1-pi perazi nocar bonyl am no-1, 4-
cycl ohexadi enyl acet am do] penicillanic acid, 6-[D(-)-[err]-(4-n-propyl
dioxo - 1 - piperazingcarbonyl anm no) -
1, 4- cycl ohexadi enyl acet am do] penicillanic acid,’
6-[D(-)mperr]-(4-n-butyl -2, 3-di oxo-1-pi perazi nocar bonyl am no) - 1, 4-
fﬁ‘nlenylacetanldo]peniciIlanic aci d,

'_r] (4- nethyl 3-di oxo- 1- plpera2|nocarbonylan1no) 2-
ggome~yj -6 - [EL [err] :

(4- et Ayl -2, 3- di oxo- 1- plpera2|nocarb ey
- aceta ‘hﬂoloenICI{lanjc acids 150
6- [EL [err]-(4-n-propyl-2,3- dIOXO 1 plperadlnocarbonylanlno) 2- -

thlenylacetanldo]pen|C|Ilanlc acid, and '
6-[DL-[err]-(4-n-butyl-2, 3, -di oxo- 1- pi perazi nocar bonyl ani no) - 2- .30
.thlenylacetanldo]peniC|Ilanlc acid., 23.A conpound selected from
6-[D(-)-[err](2; fpenténethylene-3;5fdioxo-1=phperazincarbonyl

_2,3 -

qmglanlno) 2- thlenyl

R -

u

PR

am no) phenyl acet gmi do] pent-ci [ lfanic acid,” }- = =
6-[D-(-)-[err]-(3 5-dioxoa1-pjperazincarbcnyranino)pherykacetanldo]
peni.ci |l | antc ‘aci d, - . S '
6-[EX-)7[efr}(2-rE1hyI-2-phen)l-3,5-diocp-l-piperazfncqranyl
am no) phenyl caet gm do] peni:ci |-lfani ¢ aci d, :- o :
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-)-[err]-(4-benzyl -2, 2- pent anet hyl ene- 3, 5- di oxo- 1- pi per azi no-
yl am no) phenyl acet am do] peni ci | | ani ¢ aci d.
)-Terr]-(4-[Terr]-trichlorgethoxycarbonyl-2 2-pentanmethylene-

> 1

N, NT N \IQJ \IUJQJCDOOCDOCD

X0- 1- prperazrnoarbonylanlno)phenylacetanldo]penlcrIlanlc acid, and
[err]-(4-benzyl-2-nmethyl -2-methyl - 2- phenyl - 3, 5- di oxo- 1- pi per - -
rbonyl am no) phenyl acet am do] peni ci | | ani ¢ aci ds 24. A corrpound :

[err] (4- et hyl -2, 3- dIOXO 1- plpera2|ncarbonylanlno)phenyl

m ndo] - 3- net hyl - [err] cephem 4- car, b@’éﬁ@# o acr d

io

) -

a

e

) [err]51(4 et hyl - 2. 3-di'0x0- 1- pi pek L1
)

a

)-

0

-)-

y ”V'.ltll' .
A
do] -3-nethyl-[err] - cephen}4 carboxyllc aci d,
err]-(4-n-propyl -2, 3, -di oxo- 1- prperazrncarbonylanino)- _
cet am do] - 3- net hyl - [err] .cephem 4- car boxyl i c- aci d, : ¢
[err]-(4-butyl-2, 3, di oxo-1- p|perazrncarbonylanlno)phenyl . 163
62 phenylacetanldo] 3-nethyl -[err]-cephem 4-carboxylic aC|d :
[err] (4 n- hexyj_; 2,3 - droxo - 1- plpera2|nocarbonylén1no)
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phenyl acetam do]-3 - nethyl - [err]- cephem- 4 - carboxylic acid, 7 -
[D(-) - [err] - (4 - n - heptyl - 2,3 - dioxo - 1 -
piperazinocarbonylamno)-. 5  phenyacetanmido]l - 3 - nmethyl- [err] - cephem

4 - carboxylic acid, 57 - [D-) - [err] - (4 -n
- octyl - 2,3 - dioxo - 1 - piperazinocarbonyl am no)- phenyl acetam do] - 3
- rrethyl ~JETy - cephem 4 - carboxylic acid, 7 - [D(-) - [err] - (4-

met hyl - g .di oxo - 1 - pi perazi nocar bonyI am no) phenyl - - acet am do] -3 -
fretihyy~/ [err] - cephem- 4 - carboxylic acid, 10 7.- [D(-) - [err]
.-'(_4111;.._. - 2,3 - dioxo 1,508,062 |

- pi perazi nocar bonyl aml_) -
___-oxyllc

: aC|d T - [D( ) - [err] -(4 -'et'-hyl. - 2 3 - dioxo -1 -

pi per azi nocar bonyl ani no) phenyl acetamido] - 3 - acet oxyrret hyI [err]
cephem-.4-. carboxylic acid, 7 - [D(- ) - - (4 - iso - propyl - 2, 3-;
dioxo - 17 pi pera2| nocar bonyl am no).- ' phenyl acetam do] -3 - .
acet oxynmnet hyl [err] - cephem -4- car boxyl ic acid, ' _ 15 7
- [D(-) - [er’r] - (4 - ethyl - 2,3 - dioxo -. 1 -

pi per azi not hl'Qcar ony1 am no) -] pnenyl acetamldoj - 3 - rm@xyrret hyI - [err]
- cephem - 4 =’ ¢drboxylic acild, 7 - [D(-) [err] (4= Shyl 2,3 - dioxo
- 1 .- piperazi nothl ocar bonyl: Ani no) - phenyt#cet ami do] - $ -1 acetoxynethyl -
[err] . - cephem 4 - carboxyllc acid, 20 : 7 - fp(-) -[err] - (4 -
met hyl - 2,3 - dijoxo - ‘Jr)mper azi nocar bofiyl am no) phehyl - 20 - . _
acet-am do] - 3 = [2 - (5 t hyl - 1,3‘,&@;- t hi adi azo‘llyl) - thionmethyl]
-Terr] - | cephem. 4 ﬁér bOX)_LIC a@»o o 3 . :
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nmet hyl

1,3,4 -

4 - carboxyllc aci d,

et hyl

7 - [D(-)- [err] - (4 - ethyl - 2,3 - dioxo -1 -

pi per azi nocar bonyl am no) phenyl - acetam do] -3- [2 - (5 -
thiadiazolyl) - thionethyl) - [err] - cephen} 25

-25 7 - [D(-) - [err]- (4 - n - propyl=- 2y3- dioxo - 1 -

pi per azi nocar bonyl am no) - phenyl acetamido] - 3 - [2 - (5 -

t hi adi azolyl) - thionethyl] [err] cephem- 4 - carboxylic acig
- [err] - (4 - n - butyl - 2,3 - dioxo - 1 - piperazinocar boy

phenyl acet am do]

t hi onet hyl | 53[err] 30 cephen1- 4 fﬂﬁg&poxyllc aC|d VAR )
- (4:- phenyt+— —H et fA RO R o AerphReRy
acetamdo], - 3 - [2 (5 - nethyl.- 1 3 4 - thladlazolyl) -'thlonethyl] -
[err] -.Cephem 4 - carboxylic: acid, 35 ' 7 - [D(-) - [err]-(4
methyl - 2,3 - dioxo - 1 - plpera2|nocarbonylanlno)phenyl 35
acetam do]. - 3 - [5- (1 - methyl - 1,2,3,4 - tetrazolyl) - thlonethyl]
[err] cephem 4-carboxylic acid, 7 - [EX ) - [err] - (4 - ethyl -'6 -
methyl - 2,3 - dioxo - 1 - piperazinocarbonyl- am no).phenyl acet anPdo] - 3 -
[5 - (1 - methyl - 1,73, - tetrazoyl) - thiomegqnhyl - 40  |[8rr] -
cephem - 4'- carboxyljc acid, 7 - [0 -) - [err] {4 (4,6 - dimethyB - 2,3 -~
dioxo - 1 - piperazinfdarbonylanino)- phenyl acetafido] - 3 - [5}-¢1 - o
methyl - 1,2,3,4 -. tétrazolyl) - thipnmethyl] - [efqr] “ '
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cephem -4 - carboxylic acid, 7 - [D(-) - [err] - (4 - phenyl - 2,3 - dioxo
- 1 - piperazinocarbonyl am no) phenyl - 45 acetamdo] - 3 - [5 - (1-
methyl - 1,2 3,4- tetrazolyl) - thionethyl] - [err] - cephem 45 4
-carboxylic acid, 7 - [D(-)- [err] - (4 - nethyl - 2,3 - dioxo - 1-

pi per azi nocar penyl am no) phenyl - acetamdo] - 3 - [5 - (1,3,4 - '

g thiomethyl] - [err] - cephem- 4 - carboylic acid, 50

y(4 - ethyl - 2,3 - dioxo - 1 - : .
onylanlno)phenyl 50 acetamdo]- 3- [5 - (1,3, 4 -
"=t hiomethyl].. [erréﬁﬁ cephern - 4 - carboxyllc aﬂ
s .r] - (A_- n’th\/I e VO OO el e .
p|pera2|nocarbonylanlno)phenyl acetanldo] - 3 - [2 (1 - nethyl - 1.\ 4 -
triazolyl) - thionmethyl] -.[err] - cephem- 4- 55 car boxylic ac}ﬂ)
56.7 - [D(-) --[eri] - (4 - ethyl - 2,3 - dioxo -1 - -
pi per-azi nocar bonyl anmi no) phenyl -- acetanmido] - 3 - [2 - (1 - nethy[ - 1,3;4--
tri.azol yl) -.thionethyl] - [err] - cephem:- 4- carboxyllc acid, -7 -
[D(-) - [err]: -~ (4 - phenyl- 2,3 - dioxo-- 1- - - . - :
piperazinOcarbon/Ianlno)phenyI- 60  acétamido] “--[2 - (1 - methyl
- 1,3,4 - triaio,yr) - thionefhyl] [err] @ cephen1- 4-1 & 60 carboxylic
acid, 7 [D(-) § [err] - (4:} methyl - 2,B - dioxo - 1} - '
,piperazinocarbén'Ianlno)pro-a- : : :
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CooH

0
(decomp.) 183°C, yield 69.1 %-’-‘-"‘f'
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qP4
CH3-—N\_/N..

0

0

- 0}_{9 - ; . '-_1',_.- — ._ S

GH3—N\_JN— CONHCHCONH

Pm*
0
. (decomp.) 185 - 188°C, yield 78 %
I:k
0
(decomp.) 189°C, yield 64.6 %
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7 -
tetrazol vl)

pi per azi nocar bonyl am no)
1.2.3.4 -

1 -

- cephem -4 - carboxylic acid,
net hyl

- [err]

2,3 - dioxo -

- 3-[5-(1 -
(4 nethyl

nmet hyl

7

- (4 -

7

AN |

- 3 - acetoxynet hyl

[err]

hydaxyphenyl acet am _do]

7

pi onam do]
[DX(-)

P-.

P

2,3

B o opz NDSt
_Av.zalv8@7..93.3«2_;“2@;:..eocﬁcﬁ

1-.'_

-[err] .

(11314 -
© - cephem

[err]
dioxo_-
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15

‘et hyl
pi perazi nocar bonyl am no) phenyl -
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- 3 - azidonethyl -
I
3 -

[D(-)

- thionethyl]

[D(~)

(4 - ethyl -

-2, 3.
7 -
- thi omet hyl |

- “cephem 10
©1.07 -

- cephem -4 -
P

tetrazol-yl)
a -

e ey

5

[D( -)

[err].
1 -

% €799 PIOT4 ‘0oLOT - T8T ("dmoosp) -dw

7 .

: 8

8 HO0DT g N
mmo_mmaommwmo;}_w /° __ @ S | . =Ns-poZHOSHD
w0 (gAML HNOOHORNOD-N, N-¢HD
DY«

(1.2.3.4 -

di oxo -

-1, 2, 3,4- tetrazolyl)

.

[D(-)
[5 -

15 acid,-

car boxylic acid,
pi per azi nocar bonyl am no) phenyl -

thTohethyI]'
2,3 -

“pfperaZinocarbohykéhtno)phenyl;;acetanido]-
3 -

(Pi3u0D) 62 oTABY

y o - 1

- thionethyl]

et hyl -

acet am do]

met hyl |
carboxylic agid, 7. - [X-)- [err]- (4 - 135idy! - 2

pi per azi nocaF

1 -

~

- tetrazlyl)
1-

[ 4 “ X X *

cephem - 4 -
di oxo -
(1-

[5 -
di OX'.Q_ -

triazolyl)

- di ox-1- pi per azi nocar bonl am no) phenyl - acet am do]
(4-

pi per azi nocar bonlyl am no) phen

t hi omet hyl ] -
-4 -carboxylic



acetamdo] - 3- [5-(1,2,3,4- tetrazolyl) - thionmethyl] - [err]-cephem- 4 -

carboxylic acid, 20 7 - [D(-) - a- (4 -nmethyl - 2,3 - dioxo - 1 -

_piperazinocarbonyl am no)phenyl. 20 acetamido] - 3 - [2 - (5 - methyl -

1,3, 4 - oxadr azonI) t hi orrethyl] - [err] - cephem 4 - carboxylrc acid, 7 -
/ (4- nmethyl - 2,3 - dioxo - 1 - piperazinocarbonyl am no)phenyl

4 3 - [3- (2,6-d|m9thyl-5-oxo-25-dihydro-124-
2/ 25 thionmethyl - [err] - cephem-4 - carboxylic acid,
' NDLA) - [err] (4- ethyl - 2,3 - dioxo - 1 -

pi peraz'(snocar bonyl am' no)phenyl aq%@ﬁgzdo] = 3 - [2 - (4 rret hyl- o%gzol yl)

t hi onE&t Nyl ] e rlem (..d.[ DOXyTT ; I o nct | - 2 3
-di-oxo. = 1- ﬁ@;ﬁ‘@ Eﬁ“ E‘ﬂ " -)- [ery (4
- ethyl - meephm bp@r,aahm g‘fk qnﬁg( cet am do] - 3 -

. [2 - (pyri d:yl- (41metm5<+ ae)- dioxo hilonmpelazingearborfylaminb ) phenglaetamitio} - 3- - - car boylrc
-aci-d, 75- ﬁ?‘n‘mﬁ'ﬁ { 4phemetéirchrboxylic &id amlr pyxidine, siid - product havmg 5

pi perazi no ’am no) phenyl - 35 acetam do] -3 - (2= -
“thiazolinylthionethyl) -o[era] - cephem - 4 car boxyl ic acr d, 7.-

‘met hyli mi dazol yl') t hi onet hyl :- car boyI ic acr d,
~'cooM SCN@ : :

_ . ) 4 -
L%e%azgﬁgggrbgnyl age%gglphenf/?%@mco ﬁ)r%:é]g - & [2 - (1 -

* Melting point (decomp. ), 180—185 °C yxeld, 82 0% : | :
: In a conventional manner, the abovc two products were: treated wzth an ion
10 " exchange resin to obtain the desired 7 - [D( Y=-a- (4 -ethyl ~2,3 - dioxo - 1- * 10
' _ plperazmocarbonylammo)phenylacetaxmdo] <3- 'pyndmomethyl - A% - cephem 4- .
carboxylic acid betaine and 7 - [D(~) - & - (4 - methyl - 2,3;- dioxo - 1 - piper- -
azmocarbonylammo)phenylacetamldo] - 3 pyr;dmomethyl - &% - cephem 4 - car-
boxylic ac1d ‘betaine. - _ '
15 _Examplaid0. - . 15
- In 85 ml of anhydrous methanol was' dxssolved 15 gofa sodmm salt of 7- .
[D( —) - e - (4 - ethyl - 2,3 --djoxo = 1.- pxperazmocarbonylammo)phenylacetamxdo]- ;
. 3.2 (pyndyl -1- oxlde)t!uomethyl] A’ -.cephem -4 - carboxylic acid. To the -
_ : resultmg solution was added 0.65 g of: anhydrous «cupric chloride, and the resulting i
20 - mixture was stirred at room temperature’ for 15 minutes and then subjected to reaction = 20 :
. at 50°C for 14 hours. After thie: reaction, hydrogen sulfide gas was passed through the © - . ° 4’
. reaction solution with ice-cooling for 20°minutes. The resulting insolubles were filtered =~ - u
.. off, and the filtrate was concentrated: under:reduced pressure. To the residue was added ;
_ " 20 'ml of a 5% aqueous sodium hydrogencarbonate solution, and the insolubles were ° Lo
25 . filtered off, after which dihite hydrochloric acid was added to the filtrate to adyust the .25 L
' pH to 6.5. “The filtrate was then washed with 10-ml- portionsof ethyl acetate three times, - R
after which the aqueous layer was sepaiated: off and then adjusted to a pH of 1.8'by | L
adding dilute hydrochloric acid thereto. The thus-deposited crystals were collected by _
_ " filtration and then dried under reduced pressure and washed with 20 ml of an ethyl .
30. acetate-chloroform mixed solvent. (1:1°by :volume) to obtain 040 g of 7- 30
-+ [D(=) -a- (4 - ethyl - 2,3 - dioxo - 1 - plperazmocarbonylammo)phenylacetanudo]-
. 3eldmethgxymethyl Al - cephem 4 - carboxyhc acnd, mp 162—6°C (decomp.),
- yield 30.5%,

- IR (KBr) cn~: vep 1770 (lacmm), 1700 (—coon 1666 (-—CON<)
35 . NMR (d,-DMSO) r values: 0.13 (1H, d), 0.53 ((1H, d), 2.61 (5H, s), 431 35

(1H, q), 441 (1H, d), 4.96 (1H, d), 5.82 (2H, s), 6.10 (2H, bs), 6.33
(2H, ZH, 2H, bs), 679 (3H, 5), 8.9 (3H, t)

The word ¢ Nu;ol used herem isa Reglstered Trade Mark

| WHAT WE CLAIM [§:— "
40 1. Acompoundrepresemedbythegeneralformula(l), : - v

(x),

- j -C - NH-R - CONH .
A-Ng N-C-NH-R .H‘z (n
7 < Y .
{R2 R¥ S ‘l/ :
- om 0 COOR!

wherein R represents an amino acid resxdue, R! represents a hydrogen atom, an ester-
forming group capable of being removed by catalytic reduction, chemical reduction or
hydrolysis under mild conditions, an ester-forming group capable of being easily removed

45 by mammalian enzymic action, a silicon-phosphorus- or tin-containing group which is 45
capable of being easnly removed by treatment w1th H;O or an alcohol, or a conven-

[N



7-[D(-)-[err]-(4-nmethy-2, 3-di oxo- 1- pi per azi-necarboenylamnoe)phenyl -
acetam’dp] - 3 -¢(2: pyrimdinylthionethyl) - ferrl . cephem- 4 -
corbony o s (o) - o G s ISR =

© pi perazi noca i no) phenyl - acet am do] ¥R M

met hyl pyrldazm “thionmethyl] - [err] - cephem-4 - car- boxylic acid,
45

D()-a-(4-rrethy|23-dioxo-1- i s
=3 - [1 -(4 - _156

*

pi perazi nocar 2 0
met hyl pi pera2| no) - thnamﬁsabxanyzinhén tsnabhyla]thm Cld salce:pmgm’DM)- a - (4-
carboxylic acid, 7 mety 2»3)"110 -1' enylaeﬁ'% 1'? yridino- -

pi per azi nocar.bonyl ﬁﬁ ) ‘:C‘ mrggﬁ‘; rom u[llo)](- g:_ _

met hyl i soxazol y ) -waémﬁ E*Uc%ﬂé&x i md i o g5
carboxylic acid, the formula,

50 7 - [D(-)- [err] -(4 - nethyl 23- dioxo - 1 - '

pi per azi nocar-bonyl am no) phenyl - m do] - 3 3 ' ' T T

et hoxyt hi ocar bonyl t hi onet hyl *H{-8rr - @@rboylic acid, 7 +.
[D(-) -[err] -(4-ethyl - 2,3 - dioxo - m yl am no)phenyl
acetam do] --3 - pyridinonethyl - rr 4 - carboxyliic

aci d betaine, and 55 : 7 - [err ? rret hyl - 2,3 - dioxo
- 1 - piperazi nocarbonyl am no) phenyl 55 acetam do] - 3 - pyridi nonethyl

- [err] - cephem- 4 M@razglmxwdmmaomo-beasacwmzaom conmpound sel ect ed
from7-- [D(-)

hgn a % b;wq tng< oducts Werethtreatedsmah an 1on
exc! re 10 e des e ioxq
pi per azi nocar b‘é’nyl ocarl p% e B pyﬁ&&ﬁemyl 1 of irJephemce@hem 9
- carboxylic acid, catboxyhc acid betame and 7 - [D(-) - a - (4 - methyl - 2,3 - dioxo - 1 - piper-
azmocarbonylammo)phenylacetamndo] - 3 - pyridinomethyl - A® - cephem - 4 - car-
boxylic acid betaine. , :
15 Example~40. , 15
In 85 ml of anhydrous methanol was dissolved 1.5 g of a sodium salt of 7-
[D(—) - a- (4 - ethyl - 2,3 - dioxo ~ 1 - piperazinocarbonylamino)phenylacetamido]-
3 - {2 - (pyridyl - 1 - oxide)thiomethyl] - A® - cephem - 4 - carboxylic acid. To the °
resulting solution was added 0.65 g of anhydrous cupric chloride, and the resulting .
20  mixture was stirred at room temperature for 15 minutes and then subjected to reaction =~ 20
at 50°C for 14 hours. After the reaction, hydrogen sulfide gas was passed through the -
reaction solution with ice-cooling for 20 minutes. The resulting insolubles were filtered .
off, and the fiitrate was concentrated under reduced pressure. To the residue was added
. 20 ml of a 5% aqueous sodium hydrogencarbonate solution, and the insolubles were -
25 filtered off, after which dilute hydrochlonc acid was added to the filtrate to ad;ust the .25
' pH to 6.5. The filtrate was then washed with 10-ml portions of ethyl acetate three times, - -
after which the aqueous layer was separated off and then adjusted to a pH of 1.8 by |
adding dilute hydrochloric acid thereto. The thus deposited crystals were collected by
filtration and then dried under reduced pressure and washed with 20 ml of an ethyl
30 acetate-chloroform mixed solvent (1:1 by volume) to obtain 040 g of 7- 30
[D(~) -a- (4-ethyl - 2,3 - dioxo - 1 - piperazinocarbonylamino)phenylacetamido] -
3 - methoxymethyl - A* - cephem - 4 - carboxylic acid, m.p. 162—6°C (decomp.),

vield 30.5%.
IR (KBr) cm™: ve.o 1770 (lactam), 1700 (—COOH), 1666 (—CON<)
35 - NMR ( -DMSO)  values: 0.13 (1H, d), 0.53 (1H, d), 2.61 (5H, s), 431 - 35

(1H, q), 4.41 (1H, d), 4.96 (1H, d), 5.82 (2H, s), 6.10 (2H, bs), 6.33
(2H, 2H, 2H, bs), 6.79 (3H, s), 8.89 (3H, 1)

The word ¢ Nujol * used herein is a Registered Trade Mark.

WHAT WE CLAIM IS:— ' 40
40 1. A compound represented by the general formula (),

x),

ﬁ—n—z\ ' s

- -C-NH-R- NH'I-r

A N5 SN 5 NH-R - CO \Z (n
{R? :R3lm Ny

° COOR!

wherein R represents an amino acid residue; R* represents a hydrogen atom, an ester-
forming group capable of being removed by catalytic reduction, chemical reduction or
hydrolysis under mild conditions, an ester-forming group capable of bemg easily removed

45 by mammalian enzymic action, a silicon-phosphorus- or tin-containing group which is 45
capable of being easily removed by treatment with H,O or an alcohol, or a conven-




60

7 - [D-) - [err] - (4 - n - hexyl - 3 - oxo- 1 -
pi per azi nocar bonyl am no) phenyl - 60 acetam do] - 3 - nmethyl - [err] -
cephem - 4 - carboxylic acid, 7 - [IX:-) - a - (4 - acetyl - 2 - oxo - 1 -

pi per azi nocar

t hi adi azol yl)

7 - [D(-) - a-

plpera2|nocar
1, 508, 062

[2- (5 - meth

car boxyl i B7ac

bonyl am no) phenyl acet- amdo] - 3 - [2- (5 - nethyl - 1,3, 4-
t+ht-orethyt—=—{err] - cephem- 4- carboxylic. agid

ool RT3 * )

165 phenyl acet

pi per azj nocar
thlad?éiolyl)

. [D(-) -

pl per a2| nocar

t hi adi azoldyl)
D(-) - a- (
am no) phenyl a
t hi onet hyH
15
20
: o
.25
.30
35

yl - 1, 3 4 - thladlazolyl thionmethyll - [err] cephen1- 4 -
id, 7 ----[D( ) _a--- {4L50%»€ﬁl2h - 2 - ox0. - | - BT
Ry SRR saﬂhdp]nx‘s, Fhich sy be dobsame GEURY | 1, 3.4 -

feresit vesresert indlvidu lEmﬁhnm@@mbﬂﬁﬁwﬁhﬂmdmﬁhﬂ@dhﬂmyﬁnﬁ&@id

ay e 2, (34 ons of xhe pipgragin e ringg m represents 4-n, each pair
and R®, whi
g P@g‘t%ﬁ R S B LR
carbbxyl Vah funsubstifikel lor subS: iﬁ 1| Gralefl) d -

Aikexyedhyldlieylli RGORY hyhlkoxy,z alkoxymbonyl,l cyclq carbopyd.C ar bo nyl - 10

@eﬁw YL lozycgrionyl, 1 group, alr T
er with a c:-?mon mon a may formsa cycloa négp, oﬂ]ﬁ &’éﬂ 520' y| )
h

@’ rogen atom, a hydroxy group, a nitro group, a Cyano group, or an unsubsututed or
substituted alkyl, alkenyl, alkynyl, alkadienyl, cycloalkyl, cycloalkenyl, cycloalkadienyl,

aryl, acyl, aralkyl, acyloxyalkyl, alkoxy, cycloalkyloxy, aryloxy, alkoxycarbonyl, cyclo-
alkyloxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, cycloalkylsulfonyl,"
arylsulfonyl, carbamoyl, thiocarbamoyl, acylcarbamoyl, acylthiocarbamoyl, alkylsulfonyl-
carbamoyl, arylsulfonylcarbamoyl, alkylsulfonylthiocarbamoyl, arylsulfonylthiocarb- 15

N amoyl, sulfamoyl, alkoxycarbonylthioalkyl, alkoxythmcarbonyltlnoalkyl, amino or hetero-

cyclic group; Y represents an oxygen or.sulfur atom, and

Hs o .\CHz

Nz om0 o .<Lf.,—CH=R*_,
s N T
: TG Cm

where R* represents a hydrogen atom, a hydroxy group, a cyano group, an azido group, )
a quaternary ammonjum group, or an unsubstituted or substituted alkoxy, aryloxy, 20
aralkoxy, acyloxy, carbamoyloxy, ‘guanidino, amino, alkylthio,” arylthio, aralkylthio; -
acylthio, thiocarbamoylthio, alkoxythiocarbonylthio, aryloxythlocarbonylthlo, cycloalkyl-
oxythiocarbonylthio, amidinothio or heterocyclylthio group.

2. A compound accordmg to claim 1, wherein R is a group represented by the

 formula, | L __ | 2

R& .
ke
wherein R® represents a substituted or unsubstituted alkyl, cycloalkyl, cycloalkenyl o

cycloalkadienyl, aryl, aralkyl, aryloxy, alkylthioalkyl, or heterocyclic group; and R®
represents a hydrogen atom; or R°® and R® together with a common carbon atom inay

- form a cycloalkyl, cycloalkenyl or cycloalkadienyl ring. o 30

3.A compound accordmg to dny one of clauns 1 and 2, wherein

_ \z-._ is \ 7
/ / \
o CH,

4. A compound according 1o any one of claims 1 and 2, wherein
’ . CI‘!; .
Z s E—CH«R

where R* is as defined in claim 1. - ' ' : | 35.
5. A compound represented by the general formula (Ia), o



[err] - cephem- 4 - carboxylic acid, 7 - [D(-) - a - (4 - methyl - 3 - oxo
- 1 - piperazinocarbonyl am no) phenyl acet- amdo] - 3 - [2 - (5 - nethyl -
1,3,4 - thiadiazolyl) - thiogethyl] - [err] - cephem- 4- carboxylic acid,
15 1 - =) - a (4 - ethyl - 3 - 0Xx0 —%t—= :

pi perazi noca ';)no pheny = idol - 3 - [2 - (5 - nethyl -

1,3,4-- thigth g ) - il : rl] - cephem- 4- carboylic acid, 7 |
\ 5/ di o§< 'IW' "L ‘,noc’:ar bonyl am no) phenyl acet am do] -
wyl - 1,3, 4e- S yl) - thiomethyl] - [err] cephem -

[D(-) -
S [2

[2 - (5.
- carboxy§& 20 ‘aci d, e
07 - [D-) - [€FF] - (& avetyt— 21508’0531 oxo - 1 158
i per azi nocar bonyl'am no) phenyl - acgtam do] -. 3 - [2 - (5 - Tmethyt— 115_3 4
hi adi azol yl) - t.hionethyl }. &d .- -cephem 4- carboxylic acid, 7 - ° ;-
-) - a- (4 - acetyl - 2 - & '-'E-Jth'-'f”i’g@ﬁaz:ﬁggar.bonyl' ani no)-phenyl acet
amidol - 3.- [5 - (1-fBtmm -1, % 3,4 Jtétsazoly) .t hi'Ghet hyl ]
-[err] - cephem- 4-. 25 carboxylic ‘acid, 7:9{' [ Dxooy - [err] - (4 - ' o
met hanesul f ony| wher@n R, RX®R:-A &g~ PI péer azi hocar bonyl ai ni no) - -phenyl acet ani do]
- 3-[5-(1- nethyl- -.1,2,3,4 .- ‘tetrazolyl) - thionethyl]!- [erir] cephem
-4 - carboxylic acid, 7 - [D(-) - a - (4 dgmethyl .- 2.z 0X0.F 1 - :
pi perazi nocar bonyl anmi_no) phenylacet- . " 3Q« -~ B
.. #reasdefinedin Claini 1 and R® is as defined ja'Clais 5 - _ .
S "-’_'Amm-xtpremed,byd:e'genemfm-zm); e

N ' T NPPW'!

o~

o

e _- - D
N .,Nz N-CO-NH :'::,"-C,OPH S; . o _{._u,) .
| (R Ry, TN '
S : ' COOR' - -
wherein R?, R, R®, A and

O

z

_ 3y 7.deﬁn_  Claim Nd' K18 as defined in Claim 2~ ...
10 7+ A compound Tepreseated by the general-fonﬂhlhzéic); _

" A-N.  N-CO-NH-CH-CONH 5, e :
. zf-( g - . ¥ P : P
2 . X .
oR? R, R L'N‘l/ Coe Uel

_ 0 COOR! .
. whereinRI, Ry, R’,Aan& -
| are as defined in Claim 1.and R is ag defiged in Cleor 5~ .
S L - s a8 defined in Claim 2. . C
15 8. A compound represented by the general foc'lr;lﬁaz(m),. _
S ' ' 15
Q B

A-N " "N - CO-NH-CH- CONH Sy o
. Ar2 3 RS _Jl:_r Y B L
. dIR? R, . | |
| o O Coor’
wherein R4, R%, R®, A and - - B
. . | : L
s | o ’
is as defined in Claim 2. R l
by the general formula (Te), .

o .0
A-N_ ; -CO - NH- CH-CONH
. S N

7

Ry, . RS . I’N_I'/Z _ o Ae)

 are as defined jri Claim 1 and R®
20 : 9.A compound represented

0

{R2
: _ COOR!



amdo] - 3- [5- (1 - nmethyl - 1,2,3,4 - tetrazolyl) - thionmethyl] - [err]
- cephem - 4- carboxylic acid, 7 -.[D(-) - a- (4 - ethyl - 2 - oxo 1 -

pi perazi nocarbonyl ani no) phenylacet- amido] - 3 - [S - (1 -nethyl- 1.2.3.4 -
tetrazolyl) - thionmethyl] - [err] - cephem- 4- 35 ca.ngxyllc aC i
357 - [D(-) - a (4 - acetylam nocarbonyl - 2 - oxo - 1 - p

pi perazi nocar bonyl - am no) phenyl acet am do] “ 3 2- 3,4
- tetrazolyl) - thionethyll- [err] - cepheerﬂ“H“Hﬂ“Ml “ aci 0, ~T g D(-)
- a- (4 - net hyI - 3 - oxo - 1 - piperazinotarbortyl &nmi no)phenyla
am do} - 3 g [5- (1 - nethyl - 1,2, 34 z_tetrazol.yl) - tthfTEthy'isg-'
[err] - ce He—ere _ —3
0X0 - pi peraﬂm&’rﬁ’@ﬁywno)phenyl acet- ani do] - 3 - [5 - (1_ -
met hyl - 2 3,4 -tetrazolyl) - thionmethyl] >g[err] - cephem - 4- car boxylic
aC|d,45 ' [ )-'a-(.3,5-,d|oxo-1- : ' B
pi per azi nocar bonyl am no)phenyl acet am do] ' 45 3 - [5 - (1 - et hyI 1,2,3,4
- tetrazolyl)- lsas Claim2- car boxyI i C aC| d, and. 7 -

4 §C° 9,1w is 3 hyds henv| -
00 her1s (g ‘t& o %ﬁ% wmsw. -

[err] cephem 50 11 Aéompommrabqugltmmsdwherem
50 '

: ' /CH,
Nz
z/ / \
12. Acompound accordmg o Cla1m6 wherem
10 . \z W e 10
v .13, AcompoundaccordmgtoClann7 whczem
-:’: o . o _ \z is. \/ .
i S /\
| ' 14. A compound acc'ord_ing:ocmms' wherein -
' a / \ .
15 BT AcompoundaccordmgtoCIa:m9 wherem T s
Z s - \ Ve
/ / \
16 Acompound accordmgto Claxm? wherem
! - _ N [
. Z s c...cn,n‘-
. mwhlchR‘lsasdeﬁnedabove ‘ ' o -
20 " 17. A compound according to Claim 1, wherem R1 1sahydrogen atom.. .20

18. A compound according to Claim l, wherein R* is selected from ester—formmg
groups capable of being removed by catalytic reduction, chemical reduction or hydro-
. lysis under mild conditions and ester-formmg groups capable of being easily removcd _
-owing to enzymes in a living body. _
25 -+ 19. A compound selected from e 25




26. A conpound sel ected from pival oyl oxynethyl 6 - [D(-) - [err] - (2 -
nmethyl - 3 - oxo - 1 - piperazinocarbonyl -

am no) phenyl acet ami do] penicillanate, phthalidyl 6 - [D(-) - a - (4 - methy]
- 2,3 - dioxo - 1 - piperazinocarbonyl- 55 :

_ __idyI 6 - [D(-)-[err] -(4-ethy| - 2,3 - dioxo - 1 -
pi per azi ROYZA ny'l - am no) phenyl acet am do] peni ci || anate, phthalidyl 6 -
[D(-) - [ !.;. (4 -"iso - propyl - 2,3 - dioxo - 1 - piperazinocar- =
bonyl am no 'e_nyl ac eta mdo ]p en.ic i llanate, 60. phthal [ dyI
6-[D(-)16{)er F-(4 - n - butyl -2, 31,50&06bx0 - | - piperazinocarbongd -
arm no) phenylacek @lo]) ra,ermclahekﬁnztexoﬁfiﬁwmyﬂylaﬁm);{hﬂym&t- [err]

. (4
- methyl” - 2aide] £Mcm¢ - pi perazi no- carbonyl am noe) phenyl a cet am HJ
penicillanate, AetlR§ - @ichlorpagstyl)- 2 - gpo - 1( 4piperazinpprbonylaping)-. - dj ox 0 --4

pI: per azi noca DY - o - (4 mﬁ: pgew ai:e %%9% ]%Z‘Aame 5
65 168 acetmmdg (emmllamc gm : 9)1 Ll 8’%@ 5
166 net hoxyrret hgl- (= )[ D¢ f(ﬂeydo}:em&eéhrbonylbw-l ox@ -3 -~ pip@amocarbgnyl-m pera2| no-
amino)phenylacetamido] penicillanic acid,
6-[D(—)-e- (4 acetyl - 3 - methyl 2 0%0 - -1- pnperazmocarbonylammo)-
10 phenylaoetamdo]pemcxllamc acid, 10
: ~[D(=)-a-(4- methanesulfonyl 2-0x0-1- pxperazmocarbonylammo)-
phmylacetamxdo]pemcxllamc acid,
_ - [D(—) -a-(4-n-hexyl-2- oxo 1 pxperazmocarbonylammo)phenyl—
o aoetanudo]pemcxllamc acid, -
15 - 6-[D(-)-a-(4-n-butyl -2 - oxo- 1 pnperazmocarbonylammo)phenyl— 15
acetamido] penicillanic acid,
o 6-[D(—)-e~-(4-n-butyl - 6 xnethyl 2 \0%0 - 1- pxperazmocarbonyl—
ammo)phenylacetamndo] penicillanic acid,
' - [D¢=) -a- (4 - n-- octyl - 2 - oxo - 1- plperazmocarbonylammo)phenyl-
20 aoetamxdo] penicillanic acid, 20
6-[D(—)-a-(4- vaaloyloxymethyl 2- oxo 1- pxperazmocarbonylammo)- o
phenylacetamdo]pemcxllamc acid, .
6 - [D(—) -« - (4 - palmitoyl - 2 - o%0 - 1 = pxperazmocarbonylammo)phenyl—
acetamxdo]pemcﬂlamc acid,
25 6 - [D(—) - a - (4 - capryloyl -2 - ox0 - 1 plpcrazmocarbonylammo)phenyl- 25 *
acetam1do] pemcxllamc acid, :
' - [D(-).- « - (4 - caproyl - 2 - oxo -1 - p1perazmocarbonylammo)pheny1— .
' acetamxdo]pemcxllamc acid, . =
6-[D(—)-a-(4- chloroacetyl 2 -oxo0 - 1 plperazmocarbonylammo)phenyl- T
30 acetam:do]pemcﬂlamc acid, 30 -
: - [D(=)-a-(4- benzoyl 2-o0x0-1- plperazmocarbonylammo)phenyl-
acetmmdo]pmxallamc acid,

6-[D(—)-a-{(4-p- chlorobenzoyl 2 0X0 - 1 plperazmocarbonylammo)- : .o
phenylacetamdo]pemcﬂlamc acid,
35 6 - [D(~) - a - (4 - p.- methoxybenzoyl - 2 - oxo - 1 - p:perazmocarbonyl— 35

atmno)phenylacemmxdo]pemcxllamc acid, : E
< {D(=) -a-[4-(345 - mmethoxybenzoyl) 2 - oxo - 1.- piperazino- -
carbonylammo] phenylacetamido}penicillanic acid, = _ _ o
. 6 - {D(-) - a- [4- (24 - dichlorobenzoyl) - 2 - oxo0 - 1 p1perazmocarbonyl— :
40 ammo]phenylaoetamldo}pemcdlamc acid, 40 .
"6-[D(—)-a-(4- acetylammocarbonyl 2 - 0X0 - 1 - pxperazmocarbonyl— _
ammo)phenylacetamndo]pemcnllamc acidy : :
“[D{(-)-a«-(4- phenylammocarbonyl - 2 oxo -1 - plperazmocarbonyl-
: ammo)phenylacetamdo] penicillanic acid, and
45 6-[D(—)-a-(4- ethoxycarbonyl 2-0x0-1- plperazmocatbonylammo)-. 45
' phenylacetamido] penicillanic “acid.
20 A compound selected from : '
=[D(=)-a-(4- methyl - 3 oxo - l - plperazmocarbonylammo)phenyl-

aoetamxdo]pemcﬂlamc acid, :
50 -[D(—) -«-(4-n- butyl 3 0XO0 - 1 plperazmocarbonylammo)phenyl- 50 T3
acetamndo] pemcﬂlamc acid, . -
- [D(-)~a-(4-cthyl-3-0x0-1- plperazmocarbonylammo)phenylacet- .

atmdo] penicillanic acid,
: _ -[D(—) -e- (4 - lsopropyl 3 - oxo - 1 - piperazinocarbonylamino)phenyl-
55 ° acetam:do]pemcnllamc acid;” - - 35
6-D(-)-a-(4-n- pentyl - 3 - oxo - 1- plperazmocarbonylammo)phenyl-
acetamido] penicillanic acid,
' 6-[D(—)-a-(4-1s0- pentyl 3 -ox0- l plperazmocarbonylammo)phenyl-
. ' _aceta:mdo]pemcxllmuc acid,
60 SD(=)-a-(2- methyl - 4- n butyl 3 oxo - 1 plperazmocarbonyl- 60 -
- ,ammo)phenylacetanudo] penicillanic- acid, - -
"6-[D(—)-a-(4-n-butyl- 5- methyl - 3 oxo - 1 pxperazmocarbonyl—
amino ) phenylacetamido] penicillanic acid,
6-[D(=)-a-(4-n-butyl - 6- methyl - R 21 plperazmocarbonyl—
65 ammo)phenylacetamndo]pemcnllamc acid, _ . 65

N



car bonyl am no) phenyl acet am do) peni ci | | anate, nethoxynethyl 6 - D(-) -[err]
- (4- iso - propyl - 2,3 - dioxo - 1 - piperazino-

car ] ] |Cl met mathyl 6- [D(-) -[err]-
(4-n- octyl-2,3 - dioxo - 1- piperazi no-..

car bonyl am no) phenyl acet am do penicill anat e p| val oyl oxyrret hyl 6.
a- (4- nmethyl- 2,3 - dioxo - 1 - piperazino- /zé
car benyl am no) phenyl acet ani-do] penicill-anate, pival oyoxynmet hyI 6-

(4- ethyl- 2,3 - dioxo -1 - piperazino- 10 o
car bonyl am no) phenyl acet am do] penicill anate, . _
pi val oyI odfhethyl: 6 - [D(=) - a - (4 150¥,0620ctvl - 2.3 -di oxo - l-.-151

pi pera N0- CarbO“FLQlD(-nQ)BhQWbaﬁﬁtaﬂle Lckﬁmiaﬂmoipﬁén&ﬁcet-

pi peri di noet hy| agido] ic -4ci ,err] rreth 2,3 - dioxo 1-

pi perazi no- car ban$r ‘l'g ); Téeﬁ*"cﬂi‘lmmyhmm)- .

" ert ] pr per PhE} E‘m aona o)l a0 pi per gz no-
15 car bonyl am n id6} k€ Ni c anae, er m)rp ol| noet hy

[D(-) - - (4 - t D) -2 - 5(4- cetbmoml-Z -1methy|b+ pemameemmmrbonyP

car bonyl am no) pABRYP g’t‘i‘f‘ﬁﬁﬂﬂgﬂ’@i‘”‘&‘ Pfidnate I er r phol i.noet hyl 6-
[D(-)-[ err}g 4- Neiiicviag, 3 = T oxo - 1 PR g Fipon) i1 .
car bonyl am no)’ phenyl-aaDet—aFmdQ;,pe&mm&ll ana,he-, 1 aﬂﬁerazmocarbonylammo)phenyl— _ '

20 met hoxynet hyPceqlm P?Et;a)nc acid, 3 - (4 - methyl, [ -'2,3 -:.dioo - 1 -
pi per azi no- acer do[]l;)mm ll;n?c a‘(:d’ ‘methyl -3 -ox0 -1 - p:perazmocarbonylmmno)phenyl—
15 - T 6-[D(=)-w-(2- ethoxycarbonylmethyl 3 oxo -1 - pnperazmocarbonyl—_ 15

ammo)phenylacetamdo]pemcxllamc acid,
6 --[D(—) -~ (2~ methyl - 3 - -oxo-1- pxperazmocarbonylammo)phenylacet-
amxdo]pemcxllamc
- T 6-[DE=)-a-(4- ethyl -3 -o0x0-1- plperazmocaxbonylammo)propmn- T
20 armdo]pemclllamc acid, - 20
: 6-[D(—)-a- (4 allyl 3 o%0 - 1 - pxperazmocarbonylammo)phenylacet _
amndo]pemcnllamc acid,
: - 6 - [D(= )z @ - (4 -'¢ - methylallyl - 3 - oxo 1 - pxperazmocarbonylammo)-'
o _ phenylacetamdo]pemcxllamc acid, .
e 25 ' 6-[D(=)-a-(4-8- methylallyl 3 - oxo0 - 1- pzperazmocarbonylammo)- 25
L phenylaoetamndo]pemc:l!amc acid, . : '
_ -{D(~)-a-[4- (trans -2- butenyl) 3 oxo -1 - pxperazmocarbonyl-
, - ammo]phenylacetamdozpemcallamc ac:d, '
- 6-[D(—~)-a-(4-n-hexyl - -oxo-1-. pxperazmocarbonylammo)phenyl— o
-’ 30 acetamido] penicillanic acid. 30
. o 6-[D(~)-a-(4-n- heptyl 3-0x0-1- pxpetazmocarbonylammo)phenyl-
T acetamido] penicillanic acid, '
s 6-[D(~)-a-(4-1- octyl 3 oxo 1- plperazmocarbonylammo)phmyl-
- acetamxdo]pemcxllamc acid, ,
: 35 _ 6-[D(—)-e-(4-n- dodecyl 3 ox0-1- pxperazmocarbonylammo)phenyl— '35
. acetalmdo]pemcﬂlamc acid, . - - : -
: - 6-[D(—=)~a~(4- cyclopentyl 3 -ox0-1- plperazmocarbonylammo)phenyl- '
acetanudo]pemcxllamc acid,
S 6= [D(=~)-~-(4- phenylammocarbonyl - 3 oxo - 1- pxpetazmocarbonyl-' :
407 ammo)phenylacetamzdo]pemcxllamc acid, 40 - -
S " 6-[D(—)-e-(2-phenyl -3 - oxo - 1- p:perazmocarbonylammo)phenyl—
acetamido] penicillanic ‘acid, and
: 6= [D(=) ~a-(4- morphohnomethyl 3 oxo -1- pxperazmocarbonylammo)- :
phenylacetamido]penicillanic acid.” '
45 - © 21. A compound selected from - - - 45
o 6 - [D(~) -« - (4 - acetyl - 2,5 - dioxo - 1 - plperazmocarbonylammo)phenyl-
' acetamxdo]pemclllamc acid, -
6-[D(=)-a-(4- benzoyl 2,5 - dxoxo 1- p1perazmocarbonylammo)phenyl-.

.

e - acetamido] penicillanic acid, _
- 50 ' 6-[D(-)-a-(4- methyl 2,5 - d:oxo 1- plperazmocarbonylammo)phcnyl- 50
 acetamido] penicillanic acid, and _
. . 6 - [D(—) -« - (4 - benzyl - 2, 5 dzoxo 1- plperazmocarbonylammo)phenyl-

acetam1do]pemcﬂlamc acid.- .
: - '22. A compound selected from o
55 6:[D(-)-a-(4-ecthyl -23 - leXO 1 pxperazmocarbonylammo)phenyl- - 55 -
acetamido ] penicillanic acid, _
. 6-D(—~)-a-(4- methyl 2,3 dmxo 1. pxperazmocarhonylammo)phwyl—
acetamxdo]pemcxllamc acid, .~
- 6-[D(~)-a-(4-n- propyl 23 dioxo - 1 - pxperazmocarbonylammo)- _
60 - 'phenylacetaxmdo]pemcxllamc acid, .- 60
: - [D(—) -e-(4-n - butyl - 23 - dioxo - 1 - piperazinocarbonylamino)- - '
phenylacetamxdo] penicillanic acid,
- [D(-)-a- (4-iso- propyl - 2,3 dmxo l pnperazmocarbonylammo)-
phenylacetam:do]pemcnllamc acid, _



-3-nmethyl - [err]
7, 8 or

25

car bonyl am no) phenyl acet am do] -:
27. A %:/orrpound according to daim 1, 5,

9, wheren [err] .
28. A non-toxic

-cephem - 4 - carboxyl ate.

is a

- able of forming-anon-toxic salt. A Lox ¢ N
(szgfltogfcgpconpouhd according to S?I m %93 20,Oli gi,o M’:L' 46 24
- [DX(-)y- [err] - (4 - methyl - 2,3 - dioxo - I, - |
S?be?azi L(E))( . Do * am] no)( phenyl acet aEn do] Fﬁn: Ci I Izagl c S?ggdor |1ts
3 - -) - a- (4 - ethyl - - _
e onl & gm go) - %8( ) phenyl acet am do] peni cillanic acid or |6ts
P pe{ai:glgg | '- - 30°31: 6 -[D(-) -[grr] (
gg?hylo- 4 -e !_24\( 3 E’ @Y’d'?eﬁr Sgrggnmvl - o
ami no)phenyl acep il AT "35 {fefi¥ih dearBeny Tamnin han %) p- u

¢e¢nd|an| c acl

hydroxyphD?yI) a[c"éft
33. 7 - R& dq] ) _
pi per azi nocar bonylen )- - 5(5“ h%ﬂ |

-t hi adi azol yl) phewmet;mro nicCdeid) = Byl dl Oxo -1 -
| e .ﬂq..-.(q - methylr-14 - eﬂ(yﬂ 23 m‘an ixe .oz mo 3 4
non-t oxi c aLmﬂ}‘P%{, Y ieillasist agid lé
pi per azi nocar bony %Fﬁ‘i . ﬁfz‘ e 2’3 ¢ helm p:ﬁe:azﬁ;adf ook ALC d | tS
t hi adi azol yl) phdln%&@g%ﬂ . lclng:u ] w 4035, 7% X-) - a
. n- -
no o on-toxi U pheaylige 9]Wllgm§aad,p| Deray] nocar boﬂmﬂ?q"@)’m&m’m) |
- (4 - maifhy _ ~a~-(4-n- hex;;l__,.z,s-.,_ _ PR 15
' ' _'Phcn%lacefﬂ];ikidci)}pemcxll(amc. acidl,1 T e " o
6-[ID(~)-a=-(4-n1n tyl 23 dxoxo___-..l' i nocarbon lanu -
ph,en%lacet[:al;n?do)]pemclllamc ac:d,el_, ¥ ' p peram ¥ M)
' - ~)=a-(4-n 1-2,3 dmxo-l-:razxoarbonyla -
20 phenylace;am(ldo]pemcxllgmc amdoCty Piperezinoc mmo) - 20
o A(~=) ~a-(4- ethyl - ,3 leXO - l i azmotlnocarbon lammo -
phenyélaoe[tax?ldo)]pemcnlg:mc acxd,l pper f )
—) -a methy| 23 dxoxo 1 perazmocarbon lammo
2 hydroxypl{;g{lao)etanudo%gemc;ﬂa?xc id pl ¥ ) p- -
5 —)-a- ethyl - 2,3 dxoxo - 1 pxperazmocarbon Iammo - 2
N hydr%xyp;zle)n(ylac):etamxdc(:ipemiltlll;?c ;’c; dl y ) p ' > T
: X m 0xp - 1 lperazmocarbon lammo ' 14- )
, , : cycloléexamenyla)cetamnd?]pemcxlllamc acid, p Y ) .
Cam e L 6= [D(=) -~ (4 ethyl - 2,3 - dioxo - T-pi erazmocarbon amino) - 1,4-. T .
w30 'cyclogem[i! (yla)oetamnd?gpemcnﬂam ?cnd, pp 4 v AN
o ~)-m n - propyl - 2.3 - dnoxo - 1~ pi azmocarbon lammo -
1,4- cyclﬁl;?xad)n ylao(ezamxdo]b%eniczllzamc ’acnd, pper y - B
. - n - butyl - 2,3 dioxo - 1 - pi zmocarbon lammb 1,4-
35 cyclohexad1[ lt;:iylacetam(xg 1 penu:xlla.ml c ;cui ppera y ) _ =
- @ - m - d:oxo-l- i zmocarbo lam L .
. tluenylacc;tam:do]pemcﬂlamce;g}:i % ppera ny mo) %
. L - ¢ - (4 - ethyl - 2,3 - dioxo - 1 i erazmocarbon lamn 2 th -
aoetamtdo[]lgemcxllam(c acid, pp yigmina) - 1eny i
T .6~ ~@ -~ (4-n- propyl - 23 - dxoxo l i eradmocarbon Iammo 2-
40 tblen};laoe[tmm ]penzinllamc %md’lan ’ pp v ) 40 :
' ... 6= - - D - butyl - 2,3 - dloxo - l i erazmocarbon lammo S22 g
thxenylacetamxdo] penicillanic dcid. ’ o p P y ) :
- 3Acompoundselectedfrom R SR
T "6 - [D(=)"-a - (2,2 - penmmethylcne 35 le!O < 1 pnperazmocarbonyl—
45 ammo)phenylacetaxmdo]pemcxllamc acid, . - 45
: 6 - [D(~) - - (3,5 dloxo 1- pxperazmocarbonylammo)phenylacetam1do]
penicillanic “acid,
- 6-[D (—) (2 - methyl 2- phenyl - 3,5 dxoxo 1 p:perazmocarbonyl- _
_ ammo)phenylacetamxdo]pemcnllamc acid,
50 6-[D(—=)-a-(4- benzyl - 2,2 - ethylene 35 dnoxo 1 pzperazmo- 50 a
carbonylanuno)phenylacetaxmdo] pemcxllamc acid, B :
: 6 - [D(_—.) -@ - (4-B88- mchloroethoxycarbony! - 22 pentamethylene-
3,5 - dioxo-1- p:perazmocarbonylammo)phenylacetamxdo]pemcxllamc acid, and - =
6 - [D(—) (4 methyl - 2 - pheny! i35 5 dxoxo pIn - pipér- Coa”
55 azmocarbonylammo)phenylacetamxdo]pemc;llamc acxd S5 '
: 24 Acompound selected from. - '
-ID(—)-a-(4- methy] - 2,3 - dxoxo pxperazmocarbonylamnno)phenyl—
'acetamxdo] 3- methyl ‘A*- cephem - 4 - carboxyhc acid, :
7 ---[D(.— < (4 - ethyl - 2,3 - plperazmocarbonylammo)phenyl- .-
60 acetamidg] - 3- methyl A% - cephem - 4 - carboxyhc acid, 60 .
' T7-[D(=)-a- (4-n- propyl - 2,3 - dioxo'='1 - pxpetamnocarbonylammo)-,
phenylacetamxdo] '3 -'methyl - - A¥="cepherh.- 4 - carboxyhc acid,
7-[D(~)-a-(4-n- - butyl - 2,3 - dioxo - 1 - plpetazmocarbonylammd)phenyl—
acetamido] - 3 - methy] - A’-cephem 4 - carboxylic acid;” -
65 -

heay] 2,8 dioxdi- QX i ,gmca,bon;y

Vi

R U S 1o >5‘§‘3 o T g;p$@$%g§§$g£ﬁgﬁgmmy.-35 )

65 7 - [D(— ) a -( “n- pentyl - 23 - dioxo - 1 - plperazmocarbony!ammo)—

Cgpﬁg “]041 emrm;ogdrbonylﬁﬁmj or its

ES



phenyl acetam do]- 3 - [5 - (1 - nethyl 1,2,3,4- tetrazolyl) - thionethyl]
- [err] cephem-4- carboxylic acid or its non-toxic salt. 36. 7 - [D(-) -
[err] - (4 - nethyl - 2.3 - dioxo -1 - piperazinocarbonyl ami no) -

phenyl acet am do] - 3.- [2 - (1%#werhyl™ - 1,3, 4- trlazolyl)

t hi onet hyl {—eﬁﬂﬁ—eeﬁhem———élr5—4._ - carboxylic acid or its non-toxic salt.

37. 7-[D()- hyl - 2,3 - dioxo - 1 - :
pi per azi nocarb Il ' m‘ acetam do] - 3 - acetoxynethyl -
cephem - 4 - ts non- toxic . salt. 50 . N

D(-) - (4 - rret hyI - 2 di ox? 0362 pi pera2| nocar bonyI amni no.
50 p - hydtoxyphenyla a_r“%dn}.__. 3 "5%_6&{4 e & azol yl
_ envks ':m 0] - 3 + 4° - cep, .
39t h*¥7Q_J [reD'Ehgll _ h.& 8 dof'él;?ﬁ%lhegl > _WW! e psiamm&%hgog)_t oxic salt.
pi per azi nocar bony-ar[me-)) uph@ﬂyhamqiqg dioxo 3 l-siu&azméclrbon'yﬁhhmj = 1,2, 3,
- tetrazolyl) Phenylammlh%thyl{ h@ephemboxy - car béxyl ic
acid or its n%%“‘g %Eg) (4 - oo 2’34d':x° l5gp Eg)““‘ﬁ“bﬂ}m@é‘gk for
pr oduci ng- a- co Q%D(-e ES) metédm‘}iyz ?1'3 gamdll‘y@nﬁo)phe:{y?”] 167

1, 508, 062 acetamido] - 3 - acetoxymethyl A% - cephem '

0. 7-[D(=)-w-(4-n-~propyl - 2,3 - dloxo 1 pxperazmocarbonylammo)- 10

phenylacetamido]. - 3 - acetoxymethyl - A* - cephem - 4 - carboxylic acid,.
7= [D() -a~(4 -.ethyl - 2,3 - . dioxo- 1 - p1perazmocarbonylammo)phenyl—
aceta;md?})(S )acetoxy(xzxethyl SA- oellahegx3 4dlcarboxirhc acid, 5 y
: -a . 150 - propy: - 2, 0X0 piperazinocsrt onylmmno -
15 phenylaoetamxdo] 3 - acetoxymethyl - A® - cephem - 4 - carboxylic acid; : 15
-7+« [D(~=) =a.-(4-ethyl - 2,3 -~ dioxo - 1 - p1perazmothxocarbonylammo)- -
phenylacetamdo] .3 - acetoxymethyl - »- cephem - 4 - carboxylic . acid,
. 7 - [D(-—)--- o ~.(4 - nethyl - 2,3 - dioxo - 1 - plperazmothmcarbonylammo)-
phenylacetam1do] 3: - acetoxymethyl - A® - cephem 4 - carboxylic acid, : : _
20 7= [D{—). -~ (4 - methyl - 2,3 - dioxo:- 1 - plperazmocarbonylammo)phenyl- 20
acetamxdo] -3-f2- (5 methyl 1,3,4 - thiadiazolyl) - tluomethyl] - A cephcm )
4 carboxyhc acid, .
7 - ID(~) - - (4 eth 1-23 - d:oxo 1- pcrazmocarbonylmnmo)phenyl—
acetam:do] 312~ (5 methyl 1,3,4 thxadxazo yl) thxomethyl] A? - cephem-
<s . 25 4- carboxyhc acid, - :
o 7 - [ID(+~) -a:- (4 - n - propyl - 2,3 dmxo i- pzperazmocarbon lammo)-
phenytacetamxdo] -3 2 - €5 - methyl - 1,3,4 thladzazolyl) thiomethyl] - 4%
. cephem 4 - carboxylic acxd '
S . C 7-MD—y+a-(4~n- butyl 2,3 - diozo - 1 - p:perazmocarbonylammo)— :
ERE . phenylacetam:do] - 3.~ [2i- (5-- methyl - 1,34 - thiadiazolyl) - thxomethyl] - A% 30
_ : cephem - 4 - carboxylic acid,
- 7= D) -a-(4- phenyl 2,3.- dioxo - 1 - p:perazmocarbonylammo)phenyl—
L acemmdo] 3-12-(5- methyl 1,3,4 tluadxazolyl) thxomethyl] A% - cephem-
a 4- carboxylxc acid, : :
35 7= [D(=) me (4 methyl - 2,3 - dioxo - 1 - pxperazmocarbonylammo)phenyl— 35
. acetamido] - 3 - [5 (1- methy] - 1,2,34 - tetrazolyl) thlomethyl] A" - -cephem- o
¥ © 4 carboxyhc acid;
- T-[D(=)+ = - (4 ethyl -6 - meth 1-23 - dioxo - 1 - plperazmocarbonyl- )
amino) phenylacetamido] - 3 ~ [5 - (1 - methyl 1,2,3, 4 - tetrazolyl) - thxomethyl]-
_ 40 a*- cephem -4 - carboxylic acxd, : - 40
7 - [Di—=)~'a = (4,6 - dimethyl - 2,3 - dioxo - 1.- pxperazmocarbonylaxmno)-
~ phenylacétamido]: -3 - 5.~ (1 - methyl -1 234 tetrazolyl) thmmethyl] - A%
- cephem - 4 - carboxylic acid,
_ 7-[D(— ) ~ @ - (4 - phenyl - 2,3 dloxo 1 plperazmocarbonylammo)phenyl-
. 45 acetamido] -3 - [5 - (1 methyl - 1,2,3.4 - teuazolyl) - thmmethyl] ~ A® - cephem- 45
: 4 --carboxylic agld,
T-ID(=)-a-(4- methl 23 - dioxo < 1 p1peraz1nocarbonylammo)phenyl~
aceta.tmdo] 3= [5 (1,3,4 th1ad1azolyl) thlomethyl] A% - cephem 4 - carboxylic

o " acid, :
o 50 7 -'[D(—) - - (4 ethyl 2,3 dloxo 1- pxperaz:nocarbonylammo)phenyl- - 50:
o acczltamdo] 3-05- (1,3,4 thladxazolyl) thmmethyl] -A® - cephem -4 - carboxyhc L
aci
g CTE[DE=) - (4 - methyl 23 dmxo 1- p1perazmocarbonylammo)phenyl~
¢ - acetaxmdo] 3.[2- (1 methyl 1,3,4 rnazolyl) - thmmethyl] - A - cephem 4-
55 carboxylxc acid; 55
o '[D(— -~ (4 ~ethyl - 2,3 dioxo -1 - pxperazmocarbonylammo)phenyl—
acetamido] - 3 - [2 (1 methyl 1,3,4 - mazolyl) thiomethyl] - A3 - cephem -4

carboxyhc acxd
o 7- (—) a- (4 - henyl 2,3 dxoxo 1- pxperamnocarbony]ammo)phenyl- .
60 .  acetamido] -3 -{2- (1~- methyl - ,3,4 tnazolyl) thiomethyl] - A“ cephem 4- 60 -
-carboxyhc aud :
o T [D(—) - - (4 - methyl - 2 3- .dioxo - l p:perazmocarbonylammo)pro-
pmnam:do] 3 - acetoxymethyl - A° - cephem - 4 - carboxylic acid,
7 - D( )- - (4 methyl 23 dzoxo 1- plpetazmocarbonylammo) p--



defined which conprises reacting a conpound

' represents a
represented by the general fornula (I11), [err] wherein [err] .
hygrogen atom a silicon.ar phosphorous containing group, which is cqublel
of easy renopval by treatment with water or an al cohol; [err] are as deftmed—

above, with a reagtive derivative in the (thiejearbexyy—greup—et—a com

rein [err]

by the general formula (III),“‘err |10||""mwheess L
ve. . o j _
und represented by the -general Llj‘u) ] ] wherein

' ' ~in -0 ai m 40, i ch conprises reacting
Sred 35ty tie ganerbGLmla (1V), [err] wherei nuerr]
and z 20 ydrog ido]i 113 OB (4 4@lethyli- 1]2,33 wﬁdﬁﬁﬁ’ﬁﬁ?ﬁtﬁ'bb ;
the general forifA'gS; SRPESIEY, wher gl A Leril X, i and mare as-/.
defined in O aiataudddo) 8  WidoBheriyl: R ebghih - 4 - carborphe agd, -~

whein [err] are as herein

produci ng'
[err] 15
aconpoun

h

-~

o lm [D() - - (4~ ethyl - 2,3 - dioxo - 1 - piperazinocarbonylraino)phenyl: 5 n
. acetamido] ~'3 =[5 - (1~ methyl - 1,234 - ettizolyl) - thiomethyl] - A" - cephem-
: 4~auMEg?ad¢.ﬁﬁf o e T T
cero] SID(5) - (4 < methyl - 2,3 - dioxo +'1 - piperaziriocarbonylaiin)phenyl-
10 4 caboxylic acid, -, -~ v T IR T IR T A o
ol [D(7) - - (4 methyl -:2,3 - digxo - 1 - piperazinocarbonylamino)phéayl-
 Bcetamido] 3"~ [2 - (1,34 - triazoly)) - thiomethyl] - &° - cephem - 4 - carboxylic
7= ID() < 6s (4 methyl' 23 - dioxo -1 - pipérazinccaibanylamiing )phenyl- .
15 etamido) - 3%'[5 - (12,34 - wetrazolyl) - thiomethyl] - 4° - cephem - 4 - carborylic 15,

acid,

10 .

7= [D(=) - a- (4 ethyl - 23 - dioxo - I' - piperazifiocirbonylaminis)pheayl:
scetamido] -3~ {5 (1,234 - ttrazoly) - thiom actiyl] - & - cephens - 4 - carbanyie
.20 ST [D(—=) <a’~ (4 - methyl - 2,3 - dioxo - 1- piperazinocarbonyldmin 0 )phenyl- 20
© scetamido] - 3'- [2 (5 - methyl’- 13,4 - oxadiazolyl) < thiomethyl] - a° - rEpbeon:
_ 4-carbo?yli(c acid, . SRR, ' SR
- 7= [D(= )y = e (40 miethyl -:2,3 - dioxo - 1 - piperazinocarbonylamiio ) phenyl- - _ ,
55 cetamido] - 3 {3: (2,6 - dimethyl - 5 - %0 - 25 - dibydro - 1,24 - triazinyl)- - o
25 thiomethyl - A* - cephem - 4 - carboxylic acid, : . N 25 6p .
o T2 ID(=) i (4 - ethyl - 2,3 - dioxo:~'1- piperazinocarbonylamiiio)phenyl- o
: aq;l;anﬁdo] =3-[2- (4= methyloxazolyl) ='thiomethyl] - A® - cephem - 4 - carboxylic
v T=ID(=) - @+ (4 - methyl'-23 - dioxo - 1.- piperazinocarbonylamiho ) phenyl- o
30 .:acetal.:_nido_]a: 3 - [2 -"(4 - methylthiazolyl) .- thiomethyl] - A® - cephem - 4'-car- 30y :
. 7= ID(=) u~ (4 - ethyl - 2,3 - dioxo --1'- piperaziiocarbonylamino )phenyl- . _ .
acetamido] - 3 - [2 - (pyridyl - 1 - oxide) - thiomethyl] - 4° - cephem - 4 - carboxylic
acid, S o S S o

. 7 D(=)-a- (4- methyl - 2,3 - dioxo -1 - piperazinocarbonylamine )phenyl- 35
acetamido] - 3 - (2~ thiazolinylthiomethyl) - A® - cephem - 4. - carboxylic. acid, - -
7-[D(~) -a- (4 - methyl - 2,3 - dioxo - 1 - piperazinocarbonylamino) phenyl-- .
etamido] - 3 - [2 - (1 - methylimidazolyl)thiomethyl] - A® - cephem -4 --carboxylic _

.40 -7 - [D(—) - a ~(4 - methyl - 2,3 - dioxo - 1 - piperazinocarbonylamino)phenyl- 40
: acetamido}-- 3 - (2 - pyrimidinylthiomethyl) --a® - cepheni - 4 - carboxylic. acid, - :
-7 - [D(=)~- - (4.- ethyl - 2,3 - dioxo - 1 - piperazinocarbonylamino )phenyl-
acetamido] - 3 - [3 - (6 - methylpyridazinyl) - thiomethyl] - A* - ‘cephem - 4 < car-
45 . - 7= [D(—) - a:= (4 - methyl »:2,3 - dioko - 1 - piperazinocarbonylamino)plienyl- 45 -
acetamido] - 3 - [1 - (4 - methylpiperazino) - thiocarbonylthiomethyl] - A --cephem-
4 - carbogylic acid, - D L S T D
' 7-[D(—) -a- (4 -methyl - 2,3 - dioxo - 1 - piperazinocarbonylamino ) phenyl-
acetamido] -3 - [5 - (3 - methylisoxazolyl) - carbonylthiomethyl] - A° - cephem - 4-.
_ . 7= [D(=)=.a- (4 - methyl - 2,3 - dioxo - 1 = piperazinocarbonylamirio) phenyl-
acetamido] - 3 - ethoxythiocarbonylthiomethyl - A° - cephem - 4 - carboxylic acid; .
7 - [D{(=)~a~(4-ethyl - 2,3 - dioxo.-.1 - piperazinocarbonylamino) phenyl- ST
~~ acetamido] - 3 ~ pyridinomethyl - A® - cephem - 4 - carboxylic acid betaine, and .- - - : ”.
- 55 7-[D(—) -«a.- (4 - methyl - 2,3 - dioxo - 1 - piperazinocarbonylamino)phenyl- 55 - .
: acetamido] - 3 - pyridinomethyl - A --cephem ~ 4 - carboxylic acid betaine;: - o
25. A compound selected from - - A il
7 - [D(—) - &~ (4 - ethoxycarbonyl - 2 - oxo - 1 - piperazinocarbonylamine )-
phenylacetamido] - 3 - methyl - A’ - cepheni'- 4 - Carboxylic acid, .. = ' .
60 © 7-[D(=)-a-(4-n-hexyl-3 - oxo -1 - piperazinocarbonylamino)phenyl- 60
"acetamido] - 3 - methyl - A® - cephem - 4 - carboxylic' acid, . S e
7-ID(=)-a-(4~acetyl-2-0%0-1- piperazinocarbonylamino ) plienylacet-
amido] - 3 - [2'- (5.- methyl -'1,3,4- thiadiazolyl) - thiomethyl]. - A°* - cepliem - 4-
. carboxylic. acid, -~ ... S T R
65 7 - [D(—) - « - (4 - methanesulfonyl - 2 - oxo - 1 - piperazinocarbonylamino)- 65

) -



derivative in the carboxyl group of the compound of fornmula (V). 42. A
process for producing a conpound represented by the general formula (1),
1,508,062 [err] wherein A _lerr] are as defined in Claim1l and
[err]represents a.cyano group, an-azi-do‘gréup, or a substituted or
unsubstituted arkoxy,aryroxy, ararkoxy, acyloxy, carbarnoyl oxy, guani di

am no, alkylthio | t*hi-o, -acylthio, thlocarbannylth
alkoxythiocarbonvﬂ" m I ﬂ“[1 t hi ocar bonyl t hi o, i
cycl oal kyl oxyt hi ogaro @, am di nothio, or heterocyclylthlo g

whi ch conpri ses reactlng a conpound represented by the general fornmuha
(VI) [ern$5s 5 wherein B represents al:#081962 |t utent capabl e of being _Eﬁ,SI |y

repl aQeJd by a mm&laﬁqahidb] car.e[ag-etsh many -[1634 | thadiazoBs) Oefomagyd] - a-Cl ai' m 40,
with acom po e@g@@%ﬂ&@dﬂ the eneral formia (VII), éfrr] 15

wherein M reprg&gmtdsl ;S;Hy[g’f Qé‘egﬁt"ﬂr‘g 1""& u’o&f'ﬁ"é‘fﬁnmwwﬁﬂl' line earth

met al atom 4- wwmwmau,-a
7-[D(—~)-a-(4- ethyl 2 - oxo'- l plperazmocatbonylanuno)phenylacet
~amido] -3 - {2 - (5 - methyl 1,34 - th1adlazolyl) thlomethyl] -4’ - cephem - 4-
_ carboxyhc acid, - .
: - [D(=) ~e - (4- acetylamnnocarbonyl -2 o%o0 -1 -.pi perazmocarbonyl-
10 a.mmo)phenylaoetanudo] -3-02-(5- met.hyl 1 3,4 thmd:azolyl) thmmethyl]- " 10
) A% - cephem - 4 - carboxylic acid, '
7- [D(—)-a- (4-methyl - 3 - oxo-1- plperazmocarbonylammo)phenylacet— '
amido] -'3 - [2 - (5 methyl < 1,3,4 thxad1azolyl) thlomethyl] 8- cephem 4-

. carboxylic acid,

15 7 - [D(=)-a-(4-ecthyl -3 -0%0-1- pxperazmocatbonylammo)phenylacet- 15
amido] - 3 - [2 (5 methyl - 1,34 - th1ad1azolyl) tluomethyl] A° - cephem - 4-
carboxylic acid,

.7~ [D(-—-) -a - (3,5 - choxo -1 plperazmocarbonylammo)pheuylacetamndo]-_
: 3 -{2- (5 - methyl - 1,3,4 thladzazolyl) thxomethyl] A%-- cephem 4 carboxyhc .
- 20 acid, 20.
_ ' 7- [D(—)- - (4= acetyl 22,5 - dioxo - 1- pxperazmocarbonylammo)phenyl- o
acetamido] - 3 - [2 (5 methyl - ,3,4 thiadiazolyl) - thlomethyl] A - oephem—
4- carboxyhc acnd,
L T-[D(—)-e-(4- acetyl - 2 - oxo - 1 - pllperazmocarbonylammo)phenylacet-
e 25 - amido] - 3.- [5 - (1.-'methyl - 1,2,3,4 tetrazoly thiomethyl] -+4° - cephem - 4- 25
carboxylic_acid, '
7- [D(=) - - (4 - methanesulfonyl - 2 - 030 - 1 - pxperazmocarbonylannno)-
: . phenylacetamldo] -3 =[5 - (1- methyl - 1,2,3,4 teuazolyl) tluomeﬂlyl] - -
: - cephem - 4 = carboxylic acid, -
~ 30 7-[D(=)-a-(4- methyl - 2 -0x0'-1 - plperazmocarbonylammo)phmylacet- 30
o amido} -3 - [5- (I - methyl - 1,2,3, tetrazolyl) - th:omethyl] A" - cephem 4- :
carboxylic acid, :
7-ID(—)*a< (4~ eth A-2-0%0-1- plperazmocarbonylammo)phenylacet-
amido] -3 - [5 - (1 methyl- 12 ,3,4 - tetrazolyl) tluomethyl] - A’ - cephem 4- .

: 35 carboxyhc acid, ' - 35
. -D()-a-(4- acetylammocarbonyl -2-o0x0-1- p1perazmocarbonyl— '
r _ ammo)phenylaoemmldo] 3-[5-(1- methyl - 1,2 3,4 tetrazolyl) - thlomethyl]-_

A® - cephem - 4 - carboxylic acid, :
7 - [D(—)'-a- (4 - miethyl - 3 - oxo -.1 - plperazmocarbonylammo)phmylacet—_

- 40 amido] - 3 - [5§ - (1 methyl - 1 2,3,4 tetrazolyl) thiomethyl] '~ A* - cephem -4~ 40
carboxylic acld, T
7 - [D(—) -a-(4< ethy 3-‘oxo< 1= pnperazmocarbonylammo)phenylacet—
amido] - 3 -~ [5- (1- methyl-l,2,3,4 - tetrazolyl) thiomethyl] - A® - cephem - 4-
T carboxylic ac:d, . R
45 7-[D(+)-a= (3,5 dioxo - 1 - 1perazmocarbonylammo)phenylaoemm1do]- - 45
-d,[S (1- methyl 1,2,3,4 tetrazolyl) thmmethyl] A® - cephem - 4 - carboxyhc -
acid, and :
7- [D(—) “a 2 (4 - acetyl - 2,5 - dzoxo 1 perazmocarbonylammo)phenyl—
. . acetamido] - 3 - [5 - ( 1- methyl 1,2,3,4 - tetrazolyl) - thlomethyl] - A‘ - cephem- L
¥ 50 4 - carboxylic ac1d _ 50
: 26. A oompound selected from : I
.o " pivaloyloxymethyl 6 - [D(—) - (2 methyl -3 -0%0 -1+ pxperazmocarbonyl-

anuno)phenylacetamldo]pemc:llanate,
phthalidyl ‘6 - [D{(—) -« - (4 - methyl - 23 dioxo - 1 - pxpemmocarbonyl—
55 ammo) phenylacetamido] pemcnllanate, - 55
phthalidyl 6 - [D(~) ~a - (4 - ethyl - 2,3 dloxo 1 pxperazmocar_bonyl-
amino) phenylacetamldo] pemc:llana
phthalidyl 6 - [D{(—=) -« - (4 - iso -~ propyl - 2,3 dioxo - 1 - piperazinocar-
bonylammo)phenylacetam1do]pm1cdlamte, .
60 phthalidyl 6 - [D(—) -a~ (4-n-butyl - 2,3 - diexo - 1 - pzperazmocarbonyl- 60
' amino)phenylacetamido] penicillanate, -~ .
methoxymethyl 6 - {D(—) -« - (4 - methyl - 2,3 - dioxo - 1 - plperazmo-
carbonylamino) phenylacetamido] penicillanate,
methoxymethyl 6 ~ [D(—) -a- (4 -ethyl - 2,3 - dioxo - 1 - piperazinocarbonyl-
65 amino ) phenylacetamido] penicillanate, - 65



and [err] represents a cyano group, an azido group or an organic group

| inked through ONor S or with atertiary amne. 43. A process according
to Claim40,41 or 42, wherein Ris a group represented by the fornula,
[err] in which [err] is as defined in claim2. 44.A process according to
Claim40 or 41, wherein [err] 45.A process according to Caim40 or 41,
wherein [err] fir ich [err] is as defined in Caim40. 46. A process

accordi ng ! 7&' -140noirs4i, | vr;]hie;eign gnidsx[ Ie;rgmmummmmmiegst . the

-

defined i

car bon 'at @r e 2-position of the pi pera2| ne ti nb t'-he"calsbon atom at the
2- p05|t|o1§60f the piperazine ring, 1508 i . Y6
1,508,062 - - . methoxymethyl 6~[D(~) - o~ (4 =5’ butyl z, 47;.-.p1pémﬂﬁacess o

accordl ng to Cbabonywtﬂna)phechetvdné«r genivillahages - - : _
methoxymiethyl: 6~ [D(=~ -) -a - (47 is0 - propyl 2, 3 dxoxo l p:perazmo— :
: carbonylammo)phenylacetam;do]pemcxllanane, i =
5 methoxymethyl 6 - [D(—) -a-(4-n- octyl - 23 dxoxo --l p:perazmo— -5
: carbonylammo)phenylacetamdo] llanate, -
-pivaloyloxymethyl -6 - [D(— ) - (4 - methyl - 2,3 dloxo < 1 p:pcrazmo-
carbonylammo)pheny!acetamdo]pemcnllana _
" -pivaloylogymethyl 6 - [D(—) - « < (4.- ethyl - 23 dloxo - 1 - plperazmo-..
10. carbonylanuno)phenylacetamxdo]pemclllanate, : 10 -
pivaloyloxymethyl 6 - [D(—) - a - (4 - a- octy! 2,3 dnoxo l -pxperazmo
-carbonylammo}phcnylacetaxmdo] cillana . e
.8 - piperidinoethyl:. 6 -:[Di --) (4 methyl _.2,3 dloxo s
carbonylanuno)phenylacetamxdo] cxllana
15 - B --piperidinoethyl -6 - [D( Jrea- (4 n- octyl 2,3 d.noxo 1
S carbonylammo)phenylacetamxdo]pemmﬂanat
: - morpholinoethyl 6 - [D(—) -« - (4 methy! 2,3 diéxo - -1
carbonyiammo)phenylaeetamudo}pﬂnc;ﬂana s
. .. .~ morpholinoethyl 6~ [D(—) ~a - (4 n- octyl 2,3 dloxo S -plperazmo- -
%0 carbonylammo)pheny!acetam:do]pemcﬂlanate, and - 20
" ;- methoxymethyl 7. - [D{—~) - & --(4 - methyl - 2,3 - dioxo - 1- pxperazmo- R
oarbonylammo)phmylacetamdo] 3 - methy! <A - oephcm 4 - catboxylate,

1s

. 27. A compound according to Claim I, S, 6, 7 8or9, wherem Rt is.. _
: capable of forming a non-toxic salt.. L _
25 25 28. A non-tox:c saIt of a compound accordmg 10 Clanm 19 20 21, 22, 23, 24 of - 25
.29. 6.+ [D(= ) =t = (4 methyl 2,3 dloxo - plperazmocarb ylammo)-
phenylacetamldo]p cillanic acid or its non-toxic salt. . - .
_ 30. 6- [D(—~)-a-(4- ethyl 2,3 - dioxo -1 -. plpetazmocarbonylammo)- oo ~
. 30 .phenylacetamdo]pemcﬂlamc acid or its non-toxic salt,. . .. 30 \J

. . 31 6-[D(—)<w-(6- methyl - 4 - ethyl 23 - dxoxo 1- pxperazmocarbonyl-
K 'ammo)pheny],aoetamxdo]pemclllamc acid or its nop-toxic salt. -
32,6~ [D(~) -a - (4-ecthyl - 2,3 - dioxo - 1 - pnperazmocarbonylammo) p-
: hydroxyphenylacetamido] pemcnllamc acid or its non-toxic salt.”
35 - 33. 7- [D(~) - @~ (4 - methyl - 2,3 - dioxo - 1 - plperazmocarbonylammo)- 35
. phenylacetamido] - 3 - [5 - (1,34 - thladlazolyl) - thlomethyl] A - cephem -'4- '
carboxylic acid or its non-toxzc salt. : -
34, 7- [D(—) - « - (4 - methyl - 2,3 dioxo--.1 - plperazmocarbonylammo)- : :
. phenylacetamido] - - 3:- [2.- (5 - methyl - 1,34 - thladlazolyi) - thlomethyl] A
40 . cephem -4 - carbe oxylic -acid or its-non-toxic- salt, - 40
35,7 - [D(—)' - - (4 - methyl - 2,3 - dioxo - 1 - plperazmocarbonylammo)- o
.phenylacetaxmdo] -3 [5 - (1 --methyl o1 2,3,4 - tettazolyl) - thlomethyl] - A%
_ cephem - 4 - carboxylic acid _or its ‘non-toxic salt.- '
36. 7- [D(—) -« - (4 - methyl - 2,3 - dxoxo 1 plperazmocarbonylammo)- o .
45  phenylacetamido] - 3- {2 -:(1 - ‘methyl - 1,3,4.- tnazolyl) ttuomethyl] A" oephem- © 45
4 - carboxylic acid. or its: non-toxic salt. .
37. 7 - [D(—) - @ - (4 - methyl - 2,3 dioxo - 1 pnperazmocarbonylammo)- '
_ phenylacemmdo] -3 acetoxymethyl A’ cephem 4 carboxyhc acxd ‘of its. non- -
toxic- salt . : : ’ .
50 [D( ) a- (4 methyl 2,3 dnoxo 1- 1perazmocarbony1ammo)— o0 -
: P - hydroxyphenylaoetamndo] -3-[5- (1 - methyl - 1,2,3,4 - etrazolyl)-- thio- T Y
methyl] - A® - cephem:- 4 - carboxyhc acid or. its non-toxic. salt : : L
39, 7- [D(~—) - a - (4 - ethyl - 2,3 - dioxo:-"1 - pxperazmocarbonylammo)- o
phenylacetamido] - 3 - [5. - (1 - -methyl - 1,234 - tetrazolyl) - thxomethyl] - A% >
55 cephem - 4 - carboxylic acid or its non-toxic salt. . 55
40. A process for producing a- compound represented by the general formu]a (I),

s )




[err] in which [err] is as defined in Jdaim43, nis 1, mis 3 and X is an
oxygen atomlinked to the carbon atom at the 3-position of the piperazine
ring 5 48. A process according to Claima0 or 41 wherein Ris in

which [err] is as defined in Caim43, ni's 2 mis 2 and the two X
oXy gen atons Ilnked—'ro-t-he—carr-bon—atorrs at the 2- and- 5-positief

pi per azi ne ring. rdlngto Claim40 or 41, IR 1s 10
10 50. A process ma ﬁaﬂ@ E740 or 41, wherein Ris aﬂw/ ~whi ch.
[err] s as defln Id is 2, mis 2 andthetwo 9 are oxygen

atons |linked-to the carbon -atons at 't he 2. and 3-positions of the

pi perazi nd%ing 51. A process accordis 89 Claim a2 or 45 wherein 1§7| s
[errln Whi ch wheriti IR, iAs Xas, deRi, ReCRa N a6l & ave d3berein defined; whichicampstisesand t he t wo
X's are oxygen%&scqmpﬂ‘n’édeWMéY%mﬂf%B‘Hﬁnbt the 2- and 3-positions
of the piperazine ring. 52. Aprocess accorgll ng to. G aim46, wherein [err]

53. A process. .accordi ng to C &i- N‘HB?-C rma4 un
_1/ _
COOR, _
wherein R’ represents a hydrogen- atom, ‘a ‘silicon or phosphorous contammg group,
5 wh:ch is capable of easy removalby treatment with water o:gﬁo aleohol; R, R1 p ]
7

" are as defined above, with a reactive derivative in the (thlo)carboxyl group of a com-
pound represented by the general formula (III),

nn., _ _
a-n N-'g-oH S i)
w R’),,, | e
10 whercin A X, Y, R% RY 0 andm are as defined sbove, - ) 10
: 41 Aprocess for producmgacompound representedbythegeneralformula (I), '
, _ : X, L ' . '
NG ANfLNcnnconn e 0 Y
- SRR ~. 0 COORY . . . - .
wherein A, Y, R, R, R, RY, X,
4 . o
15 nandmareasdeﬁnedmClmmm wh:chcom ises reacti; " _ noound Tepres:
by the general formula (IV), P ctm,ga.co@pmmd represented 2
Bt ¢
o 'Nh‘/' L {1v) .
. COOR! -
wherein R?, R* and .
N\
e . . . z

20  are as defined in Claim 40, with a compound represented by the general formula (V), 20

1x),

A-N N- fn: -NH-R-¢C -0H

. . I ' (v}
(R gy 1 0

wherein A, R, R, R5, X, Y, n and m are as defined in Claim 40, or with a reactive
derivative in the carboxyl group of the compound of formula (V).
. ~42. A process for ptoducmg a compound represented by the general formula (I'),



25 54. A process according to Caim48, wherein [err] 170

1, 508, 062 170 55. A process according to
Claim49, wherein 56. A process ac | to Claimb50, wherein [err] 5

- img to Caim40, 41 or 42, wherein Ais a hydrogen
atom or 5 a substituted or unsubstituted-alkyl—atkenyl aryl or aral kyl

group; ‘and [erx] are individually a hydrogen a yl group. 58. A
bept'ding to Gaim40 or 41, V\hereuu\“ﬂﬂﬁm‘iﬂm\ : nis 2, m
1L .|

is 2 angy s are oxygen atons, .|inked ol atons ‘at the 2- and
10. 3-pgsiftsionis of the piperazine ring each pair of [err], whichiesay be. the
sane or i Herent, are individual 1§%PsRydr ogen at-efror—a TET Nyl group, ;A is

- : Y TLErT] s a hydrogen atom or: a cation- capabl €0f
form ng .a non-toxic salt ghd’ [er_r-% 1%‘ sin whi-ch [err] [s-an acetoxy,.5 -
(2 - methyl - 1,3, 4. - athCaidgdiyh) Tipil,| 5, (& 3,4- “15- - |

Y : o % _ . - .

{RZ R

COOR'

. L - . : . . '_“. resents
_Rl’ R‘,,R’a X,Y, nandmare as.d;eﬁpgd_ m Claunl .andR represent

wherein A, R, R, RS R, Ko Ko 00y ammonium group, ‘or & sbstituted-or,

5 :lli:s;lhtﬁlot:l gﬁ&%ﬁ;ﬁﬁﬁ acylthio, ﬂﬁocar?&xpoylaﬂ;?ai;l‘l:gugzthxg:arl\:ggtch;giy zlltrl)l'l "
' xythi nylthic . loxythiocarbonylthio, . s _ .

erpo:vahr%o:gtg;;isecsyﬁaﬁ;:y compound r_epre;en;ed_ by the general formula (VI.),
oo ' } - cot

r“'\N _NH -R - CONH = _ - vi)
A—Nﬂ- NH -F R R STy _ (

(R2 Ry " - COOR! |

<=0

e . ' ; .leophi.li.c.
- . e le of being easily ;e'placeqlb_)'a_.m_lc ophIlic 10 .
10 wm;? En‘crie %msintéla&b%mg%:aga andi;i-_arc as definedin Clait 40, with 8 com _1-- -
' reagent; 2 X ral formula:(VAL), - w0 T S
resented by the general formula: ) . _ .
. P"“n drep A o oM S (VI : .
o oo st woms
o a hydr or an alkali metal or alkaline earth mef2 -
| ot s i s S o
s oG S}i‘}frl'ii‘s's“a?c'f;ﬁg‘???fm 40, 41 or 42, wherein R is a group represented g
. by the formula, | : - e _ :
ot p RS jsasdefinedinclaim2.
20 . mwlﬁhf pmg'accoding to Claim 40 or 41, wherein ..
NN
Z is: C\.
/. -/ CH

Y

45. A process according to Claim 40 or 41, wherein _ o . N
\z is - C—CHR* e
a 7 | _.
| in whichi R* is as defined in Claim 40. .
25 46. A process according to Claim 40
—m—

e

in which R® i asdeﬁnedxnClaun%,n}sl,u}x_s ,
z"ﬁewc‘:fﬁ'of atlosm at the 2-position of the piperazine ring.

or 41, wherein R is

and';'X is an oxygen atom linked to



t hi adi azolyl) - thio, 2 (1 - nmethyl - 1,3,4 - triazolyl) - thio, 5 - (1-
methyl - 1,2,3,4- tetrazolyl) - thioor 5 - (1,2,3,4- tetrazolyl) - thio
group. 59. A process according to Gaim42, wherein Ris [err] OH 20 _ n

i$ 2, mis 2; two X's are oxygen at ons. Ilnked to the carbon- atons

and 3- 20 positions of the piperazine ring; each pair of [err] =y
be the sane or different, are individually a hydrogen atom or oup;

A is a nethyl d[err] i s a hydrogen atomor—a G

capabl e of for%l“ﬂ!ﬂ"iﬂtlm(nm"g] alt 60. A process according t o> '1'.42,
wherein [err] -are ttheLsame an el ected 25 from 5 - (2 -ntthy

1, 3,4 - tlhwadl azolyl) - thio, .5 - ¥508,824 - thiadi azol yl) --thio, 8 - 5 -
(1 % gethyl - 1, 373, fhoces WSkt @l 40 o dhercB 5~ (1,2, 3,4 - tetrazol )
- thlvgroups process according to Claim40 or 41, wherein [err] -

a hydrogen atom 62 A process accorefHg-to C aim40, 41 or 42, wherein
[err] is a cation capable of 30 -fggmng a salt. _

30 63. A process according to Claim6 wherein the salt is a non-toxic

salt. .64. A primwhigtsRai eoddindddn mmChalnm 1Qy isBland X ié 2n uﬂygnetoﬂ l{nhe‘dr ] is
sel ected f r omte fecarbon atom at the 3-position of the piperazine ring. _
8.A process accordmg to Claim 40 or 41, wherein R i is : N

"f‘_

- in which RS is as defined in Claiin 43, n is 2, mlsZandtheton’sareoxygenatonis
lmked to the carbon atoms at the 2- and S-posmons of the pxperazme rmg
49: Aprocessaccordmgto Cla1m40 or4l,wherem R:s W e

iin which R’ is as defined in Claun A3, nis2, mis 2 and the two X’s are oxygen atoms
linked to the carbon atoms at the 3- and 5-posmons of the | p1perazme ring.
50. A process according to Claim 40 or 41 wherem Ris

Lo ; e Cel ..;_-_' o _--,f &, .

15 in’ whlch R%:i§ as deﬂned in- Clazm 43,nis 2 ‘m-is- 2 and thc two X’s are oxygen atoms= 15
S linked to'the carbon atomis at the 2- and 3-posmons of the piperazine ring. :
51. A process according to Claim 42 or 45, wherein Ris

-—CH—_
. llv\

: in which R® is as deﬁned in Claim 43; 1 is 2 m is 2; and the two X’s are oxygen
v . 20 dtoms linked to the carbon atoms at the 2 and 3-posmons of the pnperazme nng " .20
: 52.A process accordmg to Claxm 46, wherem - T e

e

o \ 2

,.z. /\

- 53. A process according to Claim 47, wherein L

I /; | cm:.-..ii'
' 25 E : 54 Aprocess accordmgto ‘Claim 48, wherem - 25

N \ /
Z is / \



[err] 171 1, 508, 062

171 group consisting of ester-form ng group capable of being renoved by
catal yti.c reduc- tion, chem cal reduction or hydrolysis under nmld
conditions and ester- fornlng groups capabl e of being easily renoved ow ng
to enzymes in a livng body. 65. A process according to Cai'm40 or 41,

wherein [err] \» trial kyl anmonium 5 66. A process accordlng to

Cl ai m 40, ;sapes he reactive derivative in ' ar boxyl group--

of -a conpg ormula (Ill) is an.acid ha‘ mmlﬂmplnn\ Hlmmss according -
to C:aim41, Wherein the reactive derivative *n thet catbdxyl* group_of a :
conpound]aﬁ formila (V) is a nixed abﬂﬁﬁﬁhhvdrldp_ 68 . A proc 2&or ding
to C aim 40 or 4%, d@ﬂ&&haggﬂgﬁhmommmancarr|ed out |n 1@ the = '

presence of an acid-bi ndi.ng -agent. CH, T
10 69. A process according to O ainn 41, wherei n the reaction is carried oui
in the presence of a dehydrating coBdénsi n§ agent. 70. A process accordi ng
to Claim40 or 41, wherein at l'easf one of -] is.a.silicon,. or a.
phosphorus contai ning group capable of:easy re val by treatnent mnth 15
water or an al COIB@'AprocessaemrdmgtoClmmSO,whﬂem

15-71. A process according to dai m40. or 41 mhereln the reactlon i's
carried out at .a tenperature of Qp to + 80C.CH;

Zs N\
' / \
[ 57. A-M accordmg to Claun 40, 41 or 42 wherem A isa hydrogen atom, or - _ 5

a substituted or unsubstituted alkyl, alkcnyl, aryl or aralkyl group; and R? and R’ are

dually 2 bt atom or an alkyl gro
xndmss A proozsfo agggrdmg to Clarm 40 or 41, wherem Ris

L oeemn s o

o . xygen ' cand 100 - A&
2 and two X’s are o atoms lmked to the carbon atoms at the 2- an
0 g—go:x;xo‘xlxslsof the piperazine ring, each. pair of R and RS, which may be the same orl' NS .
different, are individually a. hydrogen atomor 4 methyl group, A is-a methyI ordethy : o
group, R is a hydrogen atom- ora cation- capable of formmg a non-toxxc salt. an

CH, AN

\, ‘\ /o fo a | T
o is R« U : .
15 in whrch R* is an aceto 5 (2 methyl ’1,3, thradrazolyl) thm, 5% (1,3,4- 15

thiadiazolyl) - - thio, 2 - (1 methyl 1,3,4 - triazolyl) - thio, 5 - (1 - methyl 1,2,3,4-
tetrazolyl) - thio or 5 - (1,23, 4 - tetrazolyl) - thio group. ) .
" 59. A process according to Claim 42, wheremRns

-CH- . =CH-

. OH. - . .
- .20 n is 2, m is 2; two X’s are oxygeh atoms linked to the carbon atoms at the 2-and 3- - 20 - .

]

positions of the piperazine ring; each pair of R® and R, which may be the same or oA

different, are individually a hydrogen atom or methyl group, A is a methyl or ethyl
_group; and R? is a hydrogen atom or a cation capable of forming a non-toxic salt. . .
_ 60. A process according to Claim 42, wherein R* and R® are thé same and'selected - .~ = =~ °°
25 from, 5 - (2 -methyl - 1,3,4 - thiadiazolyl) - thio, § - (1,3;4 - thiadiazolyl) - thio, 25 e
S 5 - (1 - methyl - 1,234 - tetrazolyl) - thxo, and 5 - (1,2,3,4 - tetrazolyl) - thio- ' '

61 A process aocordmg to Cla1m 40.0r 41 wherein R" is.2 hydrogen ator.
© 62. A process according to Clalm 40, 41 or 42, wherem Rti isa canon capable of
30 forming a salt. . .30
: 63. A process according to Claim 62, wherein the salt is a non-toxic salt. '
64. A process according to Claim 40 41 or 42 wherein R? s selected from the



72. A process according to Claim42, wherein Bis a halo-substituted or

unsubsti- tuted |ower al kanoyloxy group. 20 73. A process
according to Claim42, wherein B is an_acetoxy group. 20 74. A .
precess according to Claim42, wherei n[err]”is an organic group |inked
through 0 or S. 75. ‘A process accordi ng=t ad ; tn the cohmpound

(VI1) is selected from[err] 76. A proces ' ai nr 4 grjei n
the tertiary amine is pyri-dine. 30 Ijllaimmﬂm u %ﬂﬁgccor /M AGAE ai m
42, wherei'n the reaction-is carried out i'mrtaye’ LoOy r«sol vent."g*a pH of

2 t"o_' 10. 78.. A process according to C.aim 42, wherei.n the reactidn i
carried out?at a tem. perature of 0 »398P6rr] . \ DL SR GC-OF-EH-FTE~

Cl ai m 42,7 VNer cirsup Borisiting ob estesfoming @rovsi capablerohlesinklresyovedcby 3galytic redugi 0 gr ou
havi ng\a thi o conushemieal reduction poiwrclysivyndsrpild-copdiions and eterompiie R9Ph ¢ he 35
mol ecul e, and t Iy, zem Vegie

G'd{i
e . R ac J : Al 3 ’
conmpound. §0. A phgr S8 decorling26 CRBHAL, Whiklel Bl feactive degivatise i thedtld)ve 5

G0 0 Gh4T, Wherddh RO GRalg famofita! | C
i ngredi ent "t he amogybgtou ofis copipaindeifoinulaIH) ignm acid halide.
' 67. A process according to Claim 41, wherein the reactive derivative in the carboxyl
group of a compound of formula (V) is a mixed acid anhydride.. b
- __-68. A process:according to Claim 40 or'41, wherein.the reaction is carried out in
10 _ the presence of an acid-binding agent. - ' e .
69. A process according to Claim 41, wherein the reaction is carried out in the
presence of a dehydrating condensing agent. : ' :
70. A process according to Claim 40 or 41, wherein at least one of R* and Risa
silicon, or a phosphorus containing group capable of easy removal by treatment with
15 water or an alcohol. . ' 15
.. 71. A process according to Claim 40 or 41, wherein the reaction is carried out at
a temperature of —60° to + 80°C. ' _ g
72. A process according to Claim 42, wherein B is a halo-substituted or unsubsti-
tuted lower alkanoyloxy group. : _
20 73. A process according to Claim 42, wherein B is an acetoxy group. 20
' n 74. A process according to Claim 42, wherein R® is an organic group linked
through O or S.. . B
75. A process according to Claim 42, wherein the compound (VII) is selected

1\0’

from

g - 2§ | . .-N‘Nﬂu_S"‘ N}ll SH, J\' . l SH' . lﬁsn‘ . i

N. N —N_ . '
| >-sn SH, NaN;, CH;N  N-C-SNg
El s o> s, CHN__ 3 i
SH, : :

beT ' : \_\)—c-sua . C,Hg0-C-SNa ,and CH,OH.
¥ N-0" i TR ! 3

Sl o 0 s

76. A process according to Claim 42, wherein the tertiary amine is p_yridine. i
30 77. A process according to Claim 42, wherein the reaction is carried out in 2 .30
polar solvent at a pH of 2 to 10. L . '
78. A process according to Claim 42, wherein the reaction is carried out at a tem-
perature of 0° to 100°C. : ) . L
- 79. A process according to Claim 42, wherein B is a hetero aromatic amine N-oxide
35 thio group having a thio group on the carbon atom adjacent to the N-oxide in the 35
molecule, and the reaction is effected in the presence of a cupric compound. -
80. A pharmaceutical composition containing as an active ingredient the compound
as claimed in Claim 1. : '
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