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g . do hereby declare the mventlon, for which we pray that a patent may be granted to a
us, and the method by which it is to be performed to be part:lcularly described in
5 - and by the following statement:— - 5
h This invention relates to novel cephalosporms andtoa process for producing
the same. = '
The compounds of this invention have various characteristics including a
“broad antibacterial spectrum against Gram-positive and Gram-negative bacteria,
10 and effective antibacterial activity against Pseudomonas aerugionosa, Klebsiella 10
pneumoniae and Proteus species, Furthermore, the compounds. of this invention
possess hlgh stability to. g-lactamase EJ)roduced from . bacteria, and effective
antibacterial activity even agamst clinical isolates of bacteria which are significant

.. at present from the clinical standpoint. In particular, the compounds of this ;
15  invention are characterized in that they are very low in-toxicity, they are well 15

' . absorbed in living body, they are not inactivated in living body, they give a high

maximum concentration in blood, they have no hemolyti¢ activity,-and the like.

" - Accordingly, the compounds- of this invention are quite effective as therapeutic
) : drugs for human and animal mfectrous diseases denved from the above-mennoned S
20 pathogenic.microorganisms. 20

1t has heretofore been known that 7-acylammocephalosporamc acrds havmg . .

an aminio group at the a-position of the acyl group stiow strong antibaeterial

activity not only against Gram-positive bacteria but also. against: Gram-negative

bacteria. However, .there are the. disadvantages that the known. compounds

",.-v- 25 described. above show substanually no effective antibacterial activity against not 25
v o only Pseudomonas aeruginosa, Klebsiella’ neumoniae and Proteus species, which
€, - have been. known' as causes for.clinically serious infectious diseases, but also
""; . resistant. bacteria:which are frequently isolated at present from ‘many: clinical

S hospltals And they tend to be hydrolyzed wrth ﬁ-lactamase produced from many :
30 -drug-resrstant bacteria. - 30
o On the other hand, even if there are obtamed the compounds havmg the '
above-mentioned properties, most -of the compounds obtained cannot be
commercialized becausé they-have disadvantages such as high toxicity and a
hemolytic activity. The compounds have further disadvantages that they are
35 inactivated, that a high conceatration 1n blood is not obtained and that the 35
absorr tion. in blood- is_low.
- ith"an aim to obtain cephalosponns havmg 10 dnsadvantages mentxoned
above, the present -inventors conducted’ extensive studies to find’ that the
compounds -of formuta (I) can sufficiently satisfy the above-mentloned aim and o
40 - have extremely valuable therapeutic effects. - 40
The compound of this invention is characterized by ‘having a-(4—ethyl-2 3-
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20 It has heretofore been known that 7- acyl am nocephal ospor ani ¢ aci ds
having an am no group at the [err]-position of the acyl group show strong
anti bacterial activity not only against Gampositive bacteria but also
agai nst Gam negative bacteria. However, there are the disadvantages that
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Kl e pneunoni ae and Proteus species, which have been known as causes
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¢ to provide cephal osporins ka 'ng ‘a broad antgbact erial. spectrum 1t is
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wherem R‘ represents a hydrogen atom, a salt—formmg catlon, or a blockmg group,
and R? represents-an acetoxy, carbamoyloxy, 2-(5-methyl-l 3, 4-th1adnazoly1)-thlo,
-or:5-(1-methyl-1,2,3 ;A-tetrazolyl)thio group. | i _
- 30 - Inthe general formula (I), R'is-a hydrogen. atom, a b!ockmg grou or 4 salt- 30
: . forming cation. The blocking group may be of any ‘of those which have heretofore -
been used in the field of gemcxlhn or cephalosporin type-compounds. Coneretely,
the blocking group includes (1) ester-forming groups capable of being removed by
catalytic reduction, chemical reduction or hydrolysis under: mild conditions, e.g. _
3% arylsulfonylalkyl groups 'such "as toluene-su1fonylethyl, “substituted:. or 35
: - unsubstituted aralk{l gro 8 such as benzgl , 4-nitrobenzyl, diphenylmethyl, trityl, - -
or: 3;5-di(tert.-but oxybenzyl substituted. or. unsubstituted alkyl groups.
such as tert.-butyl-or. tnchloroethy! phenacy! group; alkoxyalkyl groups such as
methoxymethyl;: -and unsubstituted or. alkyl-substituted: cyclic dminoalkyl groups’

40 ° such as- 1per1dmoethyl 4-methylp1pen inoethyl, - morpholinoethyl, or ‘pyrrol-- 40 ,-,-;,f
idinoethyl; 2 ester-formmg ‘groups capable of bemg easily removed owing .
to enzymes in a living body, e.g. acylox g ?'l groups:such as pwalolyloxymethyl : o %
phthalidyl. group; and: indanyl group; (3) si icon-containing groups, phosphorus- : .

- containing groups and tin-containing ‘groups which-are capable of emg easxly
45, removed by treatmg with H,O or an alcohol such as . 45

I
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n above (l), (2) and ._

or the hke The examples of the blockmg grou 5. mentlone et _
. Patents 3,499,909,

(3) are‘merely typical, anid other examples.are disclosed in U.
. 3,573,296;-and 3,641,018, and" DT—-dS 2,301,014 2,253,287, and 2,337, 105 and
50 may be used in thxs invention. The salt-formmg cation iricludes cations whtch have. 50
- heretofore been known in the field of pemcxllxn or cephalosporm type compounds '



antibacterial activity against clinical isolates of bacteria. It is a stil
further object of this invention to provide cephal osporins having a | ow
t oxi Cityy—=15 It—is—a-stil inhfhﬁr obiect of this invention to
provi de cephal osporins which are 15 well" absorbed in l'iving body,
i nactivated and-give a high maxi num concentration in blood. It is aff
object of this invention tqQ provide cephal osporins having no henol yti

activity. 20 It is astill further object of this invention e [}
provide a process for produci ng 20 cephal ospori.ns of the formula (I). 3 2/
is a still fuBther object of this invent Lol 5 provide a pharpoaceuticals

conpgsit{on. cont aidad rpgefe:eﬁlb al-oﬂ:par tapable of fdaing MondxE s(alt9 “Tas saintihdgde
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ses uch as_procaine, -dibenz ine, N-benz l- -
25 [errd whergin [;ﬂx& hy'laﬁ!ﬁ 3& ﬁeﬁxaﬁh ,ysi NN ey 1&&@\5 fmraamﬁénbatl ons -
or a bl ocki ng” gr oups alyel chtéons,[there mrag de vsesl anomp ffomtmﬂmzﬂt;
2-(5-net hyl -k, 3, 4-388 ylamine,

Fogsise nipg, prganic) pases, such astHme )_Lla ine, trief
SIS o e e
a ydroge n atom a W e)cﬁovﬂgxegﬁonumccm (mndsad;ftformuwdjormmgveomt: mm tlﬂre . 10

bl ocki ng group may° ngh ergafed j n

the field of  peni Cﬂxglllxﬁvﬁ (Lp§go§§2 ﬁ;effeyxhﬁ n(jti n, an%p J pﬁs)eg@ mventron t he

bl ocki ng group i ncl Udwms of- ﬁmna rmu eseﬁpa:bémoﬂfaré)@rdmgcerdermved

by catal ytic1$ educﬁlcFleng @eﬂwcﬁﬂe m@andu 6&00(3) gagribdybelow. under m ] d B
conditions, e.9. 3Rgce ()aryl sul fonyl al kyl -groups such .as - .

t ol uene- sul fonyl et hyla pEdédetdoTrdp‘hﬁﬁh r@&tmgnswbﬁwﬁnutxe&eﬁmhw thﬁrgéhlﬁ'ﬁl suchas |
benzyl, 4-ni troberfmytitﬂa ahphenyl ret hyI trityl, or . '
3, 5-di (-t ert.-butyl)-4 hydroxybenzyl substl tuted or unsubstl tuted al kyI
groups such as tert.-butyl or tf'i‘chl oroet hyl; phenacyl ‘group; - al koxyal kyl

groups such as net hoxyret hyl; andgﬂnsu&).sidoh.uafﬁt al kyl -'substi-tuted cyclic
am noal«kyl groups 40 .- such. &s pi E@I di nodt j“% et hyl pi peri di noet hyI .
nmor phol i noet hyl, or pyrrol 40 idin hyl ;-o( 2) Ye st er -form’ ng groups T
capabl e of being easily reaned oW ngYo enzymne £ a 1ivi ng body, e. g.

acyl oxyal kyl groups such as- plvalolyldﬁynethyl phthal i dyl -group; and’

i ndanyl groupg (3)witd Ll,gagﬂvec Lavei 0 | gr qups
and tin-cont g?nl N Qazipo catasxy. wﬁ' ﬁgﬁ&%ﬁ% €fdomulk fo%gﬂetg@ erc&%ga] Fm’ggrmvgg

by treating with [err] or an al cohol, such as-

45 [err] or the like. The exanpl eSuai the bl ocking groups menttoned in.
above (1), (2) and (3) are ner el y typ:u;ah -Nvand ot hor exarrpl es are di scl osed
in US. Patents 3, 499, 909 ___o : '

Process (2) o
"A process compnsmg reactmg a’ compound represented by the general

25 formula avy, _ . N o e 2
R N_—CH,R?
K wnth a compoﬁnd-fcpnescntcd' b.y-_-_thc' genénal formnlé- (V).,. -
S o e

CH,-N" . N=C - NH-CH - COOH
CH:_ Hz N N-€-NH-CH.- cooH

B on'.

or wnh a reactnve derwatlve m the carboxyl group of the compound of formula (V).

30 Process (3)

A process compnsmg reactmg a compound represented by the gcneral
formula (VI), . , L R . :
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\ R . . iumsalt; P
Cal C|.. = Sﬁjt Or rmgnes s _such as prlﬁOiﬂOﬂe: .
1 ne, 1-epQenam ne, - i ons capabl e formng _
phenet hy! arm cati .g;n,S_I,OR her e ‘miy ke used cati ", Goh as trimethylamne,
P

triput hvl - mor phol i on€@rtorpounds ‘of formula (1)

N-met hyl pi peridine,. N'rmthyl T‘hgp;"gove. - rm_':nt'-!.O'né@'ﬁjb_gngggngﬁ j(;).]:-)if f ([)D.{ySﬂWEFS -
di cycl ohexyl ani ne.. 10 their '_10,-Q_pf:_c--§l_'_ 1._s-0rr_e_-_rj.s;z-"'_d-__i_ 0t he. 'scope of “the -
of this i -nveﬂ&h_gllqlﬁ?ﬁﬁ%g&ﬁsﬁﬁﬁ%b! the rgefiral 455yl .,VS._.:S_ ‘the- conpounds. in all.
L-isomers and racen g"(';1""'[-.h%g"Mr.e's‘e"n't',j_fi Avention | ~"-’*”-f='§r:-ﬁuré: (I)-of the .
present i nventi on_,.hagr A formsThe Coﬂpoundgvm)roe”her the” pr ocess (1),
crystal 5 forms gpeh %g::gqxlga@egﬁfomﬁluas (I0),3%¢ Ogg;ﬂﬂgpégﬁkl any R? ArepdsOCeSs
present ( I3)nvﬁ%fgﬁnmi@%eﬁghﬁmgen atoﬁl,i&y%a_ﬁ%s%aé' £ :lal%%grm:c ayll), |

2) or \ TO) ing Ah Hin; itione , otRtboxvl . Ub up-or-a . -
. f:orm'ri si.ng ’ge5?%§?§ﬁ$£mlﬂéx...naképi§ dtﬁ: ?‘fﬁei%t%%@agn%lgrogaeiag ed by the -
Jerr] 20 casity lace _lﬁé{n_ucle iliyz_riemaar méﬂigs,%orgﬁ e, ng a ¢orrpound
“4-ethylf- 2, 3atdimo xachlas BE8s fotdmind Blcosbeute b, ted fower = "jo7 T
formia ( Ig anoylexyr grokisq y. 3 Byloxy, butyryloxy, and [err] OR;

an
5 s ) PRIy
) H ifgrbahylﬁﬁ grou ;sfy__c. . behzov fl rfaphthon]cy (V) -~
Fin el R S T &

25 [er . AL FEUPH 2y, be substituted

. Such &hbsYifllehit S, for example, halogen atoms, nitro groups, ‘alky] 15
19 r Vr;llul a (\V)Broups, alkoxy groups, alkylthio groups or acyl-groups. o -
or : '

-

In ‘the  aforesaid formula (VII), Rs répresents g .2'-(5~methyl-'l,3,4-
th‘iadiazolyl)thio, or 5-( l-me_thyl-l,2,3,4-tetraquy!)thio group, and M represents a
ydrogen atom, an alkali metal or an alkaline;:eal?.t_h etal.” .. o .
-As the reactive derivative in:the catboxy1='g'rbup of the éco_in'ﬂo’u,ndj of-formuls 20
(D), there is used a reactive detivative of a "carb'OXylic-a’cid ‘which is ordinarily’
- employed for the Synthesis of -acid amide -compoun‘,ds.--'.Examples.-’of the reactive
der_:va_tive are acid._palide‘s,:aci_d .gzid,es;.'.aci_d Cyanides, 'mixed..aci'd:anhydrides,

20

25 acid halides such as acid chio:ri_'iiesfé'nd' acid bromides, and active esters such as- 25

(I can . easily be. obtained . by.".reacting, for example, -4-ethyl-2 3-dioxo-1-

Piperazine synthesized and according to the process of J. L. Riebsomer. J:Org,

]

30 Chem., 15 68—73 (1950), with phosgene, Fr_ichloromethyl ‘ester of c-h'ldrofofmlgé L 30 |

e comfpound. Tepresented by the general formula (V‘) can be-easily obtained
by reacting, for example, a salt with- an alkali metal, an 3 kaline: earth metal or a
ic b L an a-amiro-p- droxyphenylacetic acid (any o
35 of D-isomer, L-isomer and racemic compound), wit;/i a reactive derivative in'the 35

45 .. substituted acetjc. acids, alkj'l'_cérb_dni_c acids, aryl ‘carbonic acids and aralky] . - 45
- carbonic acids; examples of the active esters are cyanomethyl esters, substituted . °
phenyl esters, substituted benzyl esters and substituted thienyl esters; and examples -

of the active acid amides are N'-'ac{l saccharins, N-acyl _imidazoles,' N-acyl benzoyl-
- ureas and N-'agyl_ sulfonamides, ' . ’ L
50 S COmpou_nds_of formula (V1) can be obtained b , for example, process (1).or. 50
(2). Some of the _c_orppounds-obtaine;l by:process .(}-'3).can-:further be used as the - ;
startin compounds in process (3). Any of D—, L—"and racemic compounds of-

formula: (VI) may be used, . ' ' R

The modes of practice of the processes (‘?o (2)_-.' al‘l_'?t:i."('3) are -eXﬁléih:éa';f_bélst; L '
55 The processes (1) and (2) may be carried out under substantially the: same’ 55
- conditions. That is, the compound of formula-(II) or (IV) is dissolved Orsuspended -



30 Process (3): A process conprising reacting a conpound represented
byt he general formula (VI), 4 1,508,071

4 wit ! La (VII) In the
above: nentioned formulas (11), (1V), (V) ‘and” (VI) [err] are as defined
above; and [err] represents a hydrogen atom a silicon- contalnlng gr
a phosphorus-contai ni ng group, these silicon-containing and '
phosphor us- cont ai ni ng groups havi ng the same neani ngs as nentioned &b _
for [err] In the aforesaid fornula (VI), [err] represents a substit .
capabl e of besng easily replaced by a r888Uphilic reagent, and includds -
for exagpl.e, halo 0 of. alo. ~
substituted or ung&i@ﬁﬁ%ﬁhﬁ?ﬁﬁiﬁé@ao@f a&ingxaﬂhs‘ lﬂﬁggﬁa%{e};’sm f:g‘ﬁq ﬁ%‘%{[ _
acet oxy, propi onyhmbhyxyeman I ykthx Pthamds foppl tobyqzem, bluarebmgliybmy gr oups

such as ‘benzpyl ox g-%{ e & su cet&@r?%w&) Qwﬁ&qtgl re:cttll& r lve

benzoyl oxy and na o?mulQl’(I aneaJu @ groups

menti oned a v,e fdmvhﬁven 1 theearbbey tHebrapo embstltuents
as, for exarrp g‘& F‘%ﬁ Pﬁﬂb‘“& IB:E“S‘HYR %gs Ygroups _
al kyl thi o grl@ups .ﬁﬁ§ Ssedihith R L

represents a 2-.( Shydeéside -élka’ﬁ, Hydrdgehaaebonat athomﬁés and alkali acetates,

5o (1o mothyl -1 2. 3tezlnqr{eemra Stt eth 'Bﬁ . eemes Nogén
atom .an alkal i gp E%d a“ {‘@
derivative ilb tthdiﬁ\ﬁibQ‘X)){&usgd Ltﬁeta reéle Q618 ©! ©Othe tbbml thelré cnoﬁ herQSI S

used a reactive defthy at%cwe (fmay hvaﬂffsctlgmi;ifb arssaic mhﬁa:ﬂphb'@r tirrgcio nénnsh
st

enpl oyed for t h_e e;%M ﬁe‘ﬁf‘z‘f ﬁ@?ﬁ%ﬁ&% %ﬁ ﬁgﬁ,r eactive

derivative are ac GSph eﬁnyleazé 6f po
anhydr#des, 28cti vex ek;ip P mmﬂnﬂ@rmaﬁcmméﬁ-dm%MSmuh xqml?f erate

exanpl es thereforg‘k%?dg 2&; fﬁiﬁ%ﬁ : @ ‘%%q s%? }ﬂg?nmkgﬁ:%gggﬂs acid

brom des and actlmt@& S die
ester,etc. The. react'l‘hzeprdess (\B)aismumwlouttxhehe:ahmyhesgrﬂlmd clofv. thelc(%n})ound of
a

formul a (1112 can, eg §:°I rrnlé hef;@ppound of formu
exanpl e, 4- et hyl - 2 13D At et m, Zﬂ'ﬁhﬁg@ﬁ‘”}o t he

process of J.L. mnm: gfiran noxz{’ﬁb,eﬂaeton ac(eth%(ﬂ)ethﬁkjt apblpsgene,
%

trichl or omet yI-- ?hO@fet E?é, ?ﬁ dumt lfpanl@g di und
e esont ea By« ETREGFat S A, SR DA ro

case, the pH of the reaction soluuon is advant ousl mamtamed at 2 to 10,
preferably 4 10 8. The desired pH may be attained by addition of a buffer solution
such as sodium phosphate. The reaction conditions are not particularly limited, - :
35 . though the reaction is ordinarily conducted at 0° to 100°C over a period of several i 35
hours to several tens hours. - '
_ The reaction ¢onditions 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. .
" 40 . Further, the non-toxic salts of the general formula-(1), in whnch R!is a salt- 40
- forming cation, cari be easily obtained according to an ordinary procedure from
.compounds of the general formula (I), in which R' is a hydrogen atom or a
‘blocking group.
The susceptible tests of the compounds of the present mventlon are shown o
45 below. : .45 .
: (1) The minimum mhlblto concentratmns (MIC) of the compounds against .
different standard strains are shown in Table 1
_ , The minimum inhibitory concentration. (MIC) was determmed by the plate
» . - method disclosed in “Chemotherapy” (Japan), Vol 16, (1968), pages 98—99. The
. .50 - culture medium used was a Heart Infusion H 7. 4) The number ofthecells © 50
per plate used in the inoculum was 10* (1 cel s/mi). ’

E




by reacting, for exanple, a salt with an alkali nmetal, an alkaline earth
nmetal or a nitogen-containing organic base of an
[ err]-am no-p- hydroxyphenyl acetic acid (any 35 of D-isoner, L-isonmer and
racemi c conpound), with a reactive derivative in the carboxyl group of ‘a
conpound represented by the formula(lll) in a solvent inert to the reaction
S e of an acid-binding agent. As the reactive derivative in the
g -of the conpound represented by the general fornmula (V),
) 0 a reactive derivative of a carboxylic acid-40 which is
'y used in the synthesis qﬁog@nd antdes Such reactive depivatives
2 ’ ortoesT N ~aT, ydr|Qes
with organlc or 1norgan|c “aci ds, factlve aCId antqes —acid cyanj des 2wl
active esters} Fﬁ;ﬂlcularly, aC|d chlerldes ~mi.xgd "aci.d-anhydrifes and
active ani des arei,’_g f er-abbe. Exampl €s: ofothe ‘m-xqd - -aci. cganhydrl es, Wi th
substi t'ut ed atetﬁt=§e ds, -aryl ca bonlc-aC|ds -and’ aralkyl chr-boni ¢
aci ds; exanpl s 3? th _actlve est;rs are cyanonethyl “supsti;tuted
st-et-s——antexanr ve' Yvae aci d

phenyl est ers =St et et tlutny ;
am des -are N-gicyl Hazol es, N agdy _f oo TE
,N-acyhusulfona;‘des “%2). Cbnpbunds of
fof- ex&hml e, pr.gtess (). or 50 (2).
Pt OCESS'” (:3):-canf further <be uspd as the

est er S

"N, N-dlcyclohe yl - ' ,yluweas -and.
an - bt ai med by, °
Some. of the ¢ TPOUNE | obt &i ned by

starring conp@umnys process (3) ] Any of 1x, 'L-fand racentc.. cogpounds of
formula (V1) J.>ed Jhe nod s .of : Q;actlce df the. processep (1), (2)°
;and(3)are explaiyi -HDIOWISThe pr

___cesseﬁ(l) and: (2) nﬁ be ‘car}ied out
the safre 55 {conditV ons. That iI's, the. conpound of

) |'s dissolvedior: suspended...}.5 - e
st{‘one i nert ‘'s¢tvent selected front for exanple, wat er,

Ifan, 'ﬁloxane; acetenitrile,. dlnethxlfornan de, .

-hoxy@thanol dlethyl et her,. |50pr@pyl et her, benzene
oride; chlo oforn1 ethyl 'etate nethyl sobutyl
—fHhe-s— dsulting-s _-; —SHEPpa 1s reacted
-T_htive'of the 5-conpouhd of. fornula (III) pr -wi'th the
&)) ora reactive: déRivatlvetln thdxcarboxy group .of i
Ul a- (Vv i'nthe pres@hce or “absence wf a“basg at a g
-afige . front[err] preferably front[err] The reaction tine
tes—to5 ||_uqr ¥ s — R .

:under subst angi.
formula (11)
1,508,071 in
- acetone, tetr:
net hanaol , et h:
s toluene,  nmethyl-e
'ketone and the=dd
- W th a reacti yegc
;conpound of faor

t he conpound  ¢f
_teﬁmerature i
gls ordlnarrly,"

| TABLE.

cooNa . i1 . T

- Godium Cophalothin) - . 1"

-~ o

Compound
- [:’N_)'_ch,dc'o'cﬂs e '_"'.
R, A .
cooNa - ¢
(Sodium Cephaloglycin) SRS
juf

| H;Nc‘ HCONH g

- oot
N =/

h (Sodtum Ce_bhaifiﬁ‘ﬁ)’

N 2 CH,CONH Lr-

T-N

1
2 |
3

Compound
No

Control

N



10
such as al kal i
car bo

triethyl am ne,

N- et hyl nor phol i ne,
di cycl ohexyl am ne and di et hyl am ne.

tributylaniné,
| uti di ne and col li di ne;

is used inthe formof a free acid or

condensi ng. age

N- CyC| Oh&y' -N - .: + dc, N, N Gll et rryr car-pei-nt uc

N, N - carbonyl di (& ne hyllnldazole) 5 trlalkyl-e ter of phosphorous acig,
et hyl ester of polj )sphoras 20 | oxych{yori de} phgsphorup - |
trichlofide, 2-chlior sphol arg or okazol yt. 20 fhi okf de.. The’
salt of the conpownd i pcludes alkaji netal salfs, alkaline
earth metal S‘QLIS ?_S'ﬁ'l_f's_w -S—y-t-t-ot ottt paspes—stech—as _
triethylam ne, he l.ike.. The process (3) is carried -
out in the manner- -&gymibelng,ZS = The conpound of{ forRula (M)
is reacted with t nd of°fornu a.(\ﬂ?) in atVl east onetSOIven,'
sel ected from for mater me{ hanol , _eth ol , propang], .
i sopropanol ; but anot . Tern ;’ , [ sTope,
t et rahydrofuran, di -acetonltrll,} et hyl acetate, nethoxyethanol, :
di nmet hoxyet hane, '{or ranide, d nethy$'sulf xi de, &di chl r omgf hane, | 30
chloroform a dic Id&@ ane,. and theflike.""The: apove-nEnti ond r&actionfi's
30 preferably effég tedinja strongly hol ar sol venf such as wa er or the
like. I'n this casd,. :of the reagtion solutijon i s advantpgeously. '
mai ntained at 2 tqg ferably 4-tp 8. The desjred pH may pe attained| by
addi tion of a buffle i-on sgch as sodluﬂ1phosphate 2The r act Lon

condi ti'ons are not p |c Iarly limted, 35" tlhough the re ctionis | -
ordinarily conductjed-at[érrl over a 1erlnd Qf seiveral 35 bhojirs to sevef al
tens hours. The r aggion%condltlons tp be adopted in the processes (1), {2) -
and (3)are not "I 'ﬁ%@%@p t hosegnent i pned ‘ahove, jand cagy be pyopeg]y .var}ed
dependi ng’ uponq he .Féglaﬁ“ f. 1 eagti on eagen-t's 40 v Furtherg the

non-t oxi c salts:of Eh%?ge1eral formal f (1) in whi ch [err] is|a salt- 4p
form ng cationE cap-—& y—obt-ai-nef—accordi-Rg-f-o—aR—ordh > b
fron1conpoundsébf t he gen&ral forpula (1), In mhlch [ery] is ja hy

atomor a bIocEing group. Thez%ﬂscépt ble tests: df t heSconpounds & -

present inventigph fare shoywn 4 bef ow. ¥ '.§ o8

45 (1) The ninEhunminhEbJ1ory cqncent'atlﬁ'é,(wld) of the conpounds agai hst

- 5 g FE 1 2 ~A 8
. .z T2 ,—k_g n. o
D\ § m/-—-l \.§. v . DO ti

salt

L b

and secondary am nes
When t he conpound of 15

in the process (2), :
15 of the procgss (2) may be ef fected |q Q@npresence of a dehydr tlng 7

al kal i hydrogencarbonat es, al kal
- i as trlnethylanlne
pyri di ne, N ‘met hyl pi peri di ne, .

Exanpl es of the base used in the above reaction are inorganic bases
10 hydr oxi des,

cos

e

i Nz :
i o T S
g - - : o (= .
g 2 = 8 2 - gX0>-8
-3 EAAN_ X _'8 : u_@_g_‘ Lz
S| EKO>-3| Cixo>E| EE
. , _ : _ 3
: - § " ; . : 8 LI
S 8 " - oLz
oLz 2@ oL 2 N
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Z 3 iy & s
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different standard strains are shown in Table 1. The m ni muminhibitory
concentration (MC) was determ ned by the plate nethod disclosed in

" Chenot her apy” (Japan), Vol. 16, (1968), pages 98-99. The 50 culture,
medi um used was a Heart Infusion agar (pH 7.4). The nunber of the cells 50
per plate used in the inoculumwas [err] Terr] 7 -
[err] 8 1,508,071. [err] "
' " 1,508,071 [err]
1 10 Terr] 11 » 1,508, 071 (4)

Adut e kOXICIty Each of the conpqgadglshomn in Table .4 was adn1n|$tered by

Intrmmtuaugu ot TR eI CRTTTE Ve ghts
[err],..and the number of surviJedjm cp affter on¢ wepk was detern1ne o]
obtain the results. 1w} algl el ﬁ
' ' Ml Slwnfle e | S = v
el - S 18 iy
: A L
vl glglslalels
2 = Mb ool e vl o < ]
g 2 '
.E a
g & N S - B
@ 8 =l =l &l oy
- HIEIE IR R '
E.3 3
gei g B - x|
<@ I a v wn) . . ’ .
"Ber gt S, 4 I v ol w i
(- 4 N o~ wv) Y- i -] o~y
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g o |
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S
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5 ConpoundA

i NpgA
and t he nbuse

"5 (5) Protection frominfegtion A

Pseudononas aer ugi nosa GN

concentrati on of 5% was
unds..shown in Table 5 was

~

2

npo

A

5

M

Conpound -B_.

5
5

10 each of the.co

peritoneum of a nale | CR nouse (weight [err] One jh

)

in Tabl e 4.
5

Compound C

shown

5 TABLE 4 Dose (g/Kg) Conpound
admi ni stered.-gone time under the skin of1,s0803um-of the nouse,

havi ng added thereto nucin in a final

bacterium liquid of Kl ebsiella Y- 3 or
into the 10

the inocul ati on,’

5
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Conpound A 11.0 8.2 3.4 1.4 0.46 (11.6)

(7.1)  (<3.13) (<3.13) (<313) Conpound B 8.2 8.1 .9
3 .5 1 1 (6.4 (7.0 (6.7) (3.7) (1. 7) Conpound C
11.5 3.3 0.95 - 0.43 (13 .8) (10.0

(3.85). (<3 13) (7) Henolytic test The test was effected by the Akalsh

et al. hog~{observation with the naked eye) to obtain the results shown
in Tab \BLE 7 Concentration (ng/m) Conpound - 250 167
125 . A 41.8 Oephal oridine - +++ ’ +

- Cephaggtin Oehalo S+ _ : -

- Co'rlor]:)e'-lsl-lsidrJA — p E%ﬂm SIS '~ Y- VIT-V B = W8

) SENEE . '__u)' e rl N s er?‘{o no
herml y‘sis "+" referst tq weak heng b and cllear). - ‘reférs to

hemollysi g-(r ;urbfd). From
chrpqundy off Lhil s aventi on-have
__"-”-o__(@llent-'-'a"' Thactefidl activity
- Kl Ebsifel |- g prearpni 3 1d. Proteus

- hemolysis (red and dl egqr)s " +++"_’_ f
tables 1 and 2, it ijs n@fgtbad
‘a broader antibacter} al %)3!12'( emfar
agai nst .not only Psgud ae per |qi
species but al so nany drug-resi st ter}a tjhan jth drugs. It-i
also 10 . 'understjood from fablje t ‘the dorrpéun_ s i hventi on'_
are far higher in 1q—stabt iyt [e Tj— actanage v nan Thef comyrol o
drugs.” From Table 4, it} is un eratoad ounds ¢f this fnvention
are \%é low in toxilcitly 3 apd{frgm TabI it fi: s nde}f st opd t hat

the cdi@ounds of thijs ijnuEREi pn qre wel I} & ,:"'rl-q'lIVl g, | 13
- g, 071 13 b\cggé S |1t Eng S
-concem gatlon in bl qod o) dtlhiels

. gre Jgive @ high rexi mum
1 {from Tabl | 7 that the

corrpocmas of this. |nv§ ion hhve {no henml yt -_,éﬁct idityl | : ,
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The conpounds of forrmula (1) of this invention may be adm ni stered not only
5 in the formof free acids but also in the formof non-toxic salts or

physiologically 5 acceptable esters Eurther the conpounds which are in
t he form™ of physiol ogically unacceptable esters, are ordinarily put into
use after bringing themto the,formof free acids or non-toxic salts by
renoving the ester-formng grqQip-according to a conventional procedure |
known in this technical field. 10 The conpounds of this inventi\g

can be adnministered to humans and aninmals 10 by oral or non-oral ~
adm ni stration afher fornulatrng theminto gse@lpysi ol ogical form such as u

t abl et capgul, ule, ~SYt-thoT q ectToror— et Re- Wt S usuar Ty agopted 1 1

the case of penicillin %6341‘54 ﬁé&ﬂrdmmwah%ryg%mﬁ&% b8 o7 UERNIBG Of

this invention is admigcbso UIERdp, of | five infale IFORR ght 19+m,
to admnister t hg conpuahreg of purdvelonise @fte2G® Wagk twas Betgrmined tachbtain the Gesyls
y

1to 4 times ad PrO¥B AR TaRle f-or produci-ng the conpounds. of the. present >s

i nvention are shqﬁh belom/wnth reference t o exanpl es. Exanple 1. 20.

(1) To a solution of 3.01g of sodium: .- TABLE4
(-)-[err]-N(1-nmethoxycar bony1 -1 -propen- - 20 2-yl)am no-p- hydroxyphenyl
acetate in a mxed solution ¢ o arhydrogs ety ene
chloride and 6 m of dlnethylfornanlde was added Restifeok®of o
N- net hyl nor phol i ne. To the_resurééngmaolu QN yas adheq 1{1449 pf et hyl
chl oro- carbonate at.-15 to 4l _ riodiof 35 hinttds an t hen the
m xture was 25 - reacted aff -cdm ¥1 fof oge hOLy Afger t he
reaction, to the reaction mXture 25 wasj addedq '1.22} ni _
NO- bi s(tri et hyl silyl)acet amldeCospgerdtthe fesul i n§ n xtfur wds ¢ooled to
[err] On the other hand, 3. 66 nbo,&ﬁ,ud}j(pb_s(Jri meghy| - i liyl gacetam' de was -
added to a suspension of 3.28. g of 7-am -3-Jd-(l-n1rhv|
| ,2,3,4-tetrazoyl )thionethyl]-[err]-cephem 4- carboxyllc acid to fornra

soI ution, and 30 theg&&e% 100 fORSInfelf,€d to [err] and poured into the_
af oresai d sol ution. Slﬂﬁid&ﬂf Iébsieﬂah‘ﬂ-—B QF PheludioRInd3 aupihsda G 1035
reacted at- -[er-r] for havmmgtl@eremuumma&nﬂ(yo Oentri]tlmpf plated g the the
reaction, to thel® F eact® %ﬂy “é%gg??;g{o be?’i% "—;Qﬁz tgéﬁ ?ﬁ on,
resul ting mixture was cforkde ) alill fhe tnfdGse wiad ObsorvEd eroﬁd’b(i&k biin NG &
separated by filtrati aesultesdwodn Tibde §.i | trate was added 10 35 .nml of water.
The resulting solution. was adjusted to a pH of 1.5 by: addrtron of 6N .35
hydrochl ori ¢ aci.d,  and then subjected to hy@ABLESi s for 30 ninutes. “The

sol uti on was ‘adj usted to a pH.of '5 by agddition, of, trrethyl amne, and then
stirred at 5 to [err] ‘over a period-of ’r?ivﬁﬁ (g/m d’eﬁosrt crystals. The.
deposited crystals were.collected hy filtration nd the.crvstals were .
suspended in 50 nt of lethanol, and 40 .,then,the repg*&hggwggﬁgﬁa§loﬁ was
stirred for -one hour. Thermfpb@ﬂ, the &rapsieHk ¥-3 - ... GN1035. T

-CompoundA . <0.04- .. ) - 1.6 _' -
Compound B _ 018 . 36
Compound C ' | 0.36 - 1.5
Cephazolin ~ | 016 . ) ST

Note: ED,., values were ca!culatéd. by the Van der Waender_x-mcthod.

15 (6) Concentratlon in blood . - ’ ' 15
- . Each of the compounds shown i in “Table 6 was admmlstered by mtramuscular.
 injection to a wister rat (wei dght about 300 g) at-a rate of 20 mg/kg, and after 15 min,
30 min, 60 min, 120 min and 180 min, the concentration of the compound in blood .
o ~ was measured to obtain the results shown in Table 6. The inspection bacteria were :
.20 Sarcina and Pseudomonas, and the results obtamed by measurement thh 20
' Pseadomonas are 1nd1cated in parentheses ' '



were. collected by filtration, and washed with ethanol, and then dried to
obtain 3.0 g of 7 - [D(-) [err] - amno - p - hydroxyphenyl acetam do] - 3 -
[5- (1 - rrethyl - 1,2,3,4 - tetrazoyl)thionethyl] - [err] - cephem- 4 -
carboxylic acid, mp. 161-163 C (deconp.), yi eld 63.0% 45 - .
IR(KBr) [err] 1760, 1685, 1600 ' 45 (2) To a .

| on of 3.0 g of 7-[D(-)-[err]-am no-p- hydroxyphenyl acetam dol.- *
n.

-methyl -1, 2, 3, 4-tetrazol yl ) thi onet hyl ] -[err] - cephem 4-car boxylic
29 m of water was added 0.95 g of anhydrous potassium carbonat e.
acetate was aqi@Ied to the

. - oot =i~ tprpe =rrocar penyl
chiori de was added to the res IAPFﬁgf sol utron at 0 1 50 [eri] o a
period of 15 fi nut es, Zand then the nixture Was reacted at [err] for 30

m nutes.f After thel.reaction, an aqu '\‘% Tayer..was. separajed off., 40.m of
ethyl adetate and 0. of acetone \?ﬁg added .t o the aquéous. Iayer ~and
t hen t hg r@g,hgo{nrdng SHY kT dN 2988, ar‘ﬁ ' Ofso%mp by .adgi tion of
~dil ute hydroshl-orHo—achd—tFhereati —tor-gahi-c4 [ ay€r was

" separ atedC@ipbl;ndtMe origadni g I%ae

wat er qrred over -anfy & ods. §eHne
by di stifl 0 Yder, . edyce: prer;-su. :
of acetqgn °p°ungBu mi(;sz;yf -p%p@anrul %§ '

X te[ the sol utron was forrred,;ségsmrid of et hyI

Jtwo.46i mes with. 10 nl * of
Hd @AY s¢l vent was renmoved
3 ue yas issolved in 10 m
dq 740 |t hgy-gol wition to deposit

crystal ¢ _ = o e o tion, washed with
2- propar in dt();ed 03 i g ok37 1 [DX- )- lerr] - (4
- - ethyl - @0Per fi- GENO ar%ﬁ?lam(ﬁ@.’;)- p -

~ "hydr oxyphenytaceram (]Oj -5 — 15 -{T MEerhy—"1, 2, 3,4~
_ tetrazolyl)thr orrethylg - err] - cephem- 4 -_ carboxylrc acid, yield 80.7%

. IR (KBr) [ J_?O m oI vent “conprising 20
m - of aggs Q@gb@m(if,ér&mgg{ﬁ,pﬁ Q|7 S 6Ta\t)°'d 1?%(!3 &fe t he above-obt ai ned

~ product. To the resulti ng sol ution was added a .sol utr on of 20m. of ,
-n-butanol = containing 0.77g og. ? e,dr um salt of . 2-_ethyl hexanoi ¢ acid. Then
the m xed sol ution was sti rre or.one. hour to deposrt crystals, which were

col ect ”-'by.'f..t.mi;..,'# ' - pd to- obta|n26g
of a sodiumsalt of "7{[D(-)- [er rqiqmcmlhtyll(me/n@- di. oxo 1 pl perazi no-

- carbonylf am no) - p- hydr ) yracetrap aol- 3F '% : -1,2,3,4- 10 -

. tetrazolfyl ) €eremed hyl |- 011 celfent 4-Par bb )?? c acr“d- yleld [err] Using 7
[ D(-) - [.qrrr f'am, 0- p- hydr oxyphenyl acgt am do -3-cart T
bamoy! o}y P mérr] cefiem 4- Earbpxylfi ¢ hei'@ anf ~ . S
4-et hyl 11- 2 3- di 0xo- 11 pi per-.jazi nocpr bo_nyl chlorifle, thelsame procedure as
in Exambl vaas repeated tof - - 1 | o -

Cepha}othm L - = : - |
:Compound B R - ¥ g R
Compound C. SRR I T S

© Note:.. “~** refers-to no hemolysis
‘47 refess to weak hemolysxs (rose and clea:).'

refers to hemolysxs (red and clear)

o “+++” refers to hemoljms (red and turbld) L

: From tables 1 and 2 it is understood-t t'the compounds of this invention
have a broader antibacterial spectrum and more excell t.antlbacteual activity
against not only Pseudomonas aejuginosa, 'Klebsiella pneiumoniae, and Proteus -
' species but also many drug-resnstant bacteria than the control drugs. It is also
10 understood from Table 3 that the compounds of this invention are far higher in 10
.. stability to B-lactamase than the control drugs. From Table 4, it is understood that . =
the compounds of this invention are very low in toxicity, and from Tables 5 and 6,
_it is understood that the compounds of this invention are well absorbed in hvmg



15 obtain 7 -[D(-)-[err]-(4-ethyl -2, 3-di oxo-1- pi perazi nocar bonyl am no) - p-
hydr oxyphenyl acet am do] - 3- car banoyl oxynet hyl -[ err] - cephem 4- car boxylic

acid, mp [err](deconp. ). vield [err] IR (KBr) [err] 1778, 1710,1670 Using 7
-[D(-)~[err]- am no-p-hydroxyphenyl acet am do] - 3- acet oxynet hyl
[err]-cephem 4-carboxylic acid and 3-ehtyl -2, 3-di oxo- 1- pi perazi nocar bgny
(4-ethyl - 2,3 - dioxo - 1-ﬁi per azi nocar bonyl am no) - p- hydr oxyphenyl - /- ‘
acetoxymethyl - [err] - cephem 4-carboxyli.- acid, mp. 25 Jerr] (dgct
yield 84.0% IR (KBr) [err] 1770 (lactam, 1710 (-COOH), Using 17 /1.
7-1D()- [-e_(r:]r | - ggm no- p- hydr oxyphenyl acet anisggdz 3[ 2- (5- met hyl - - 30 13\
1, 3, 4- t hiiadi azotytrCimonethy = eI T =CE vhem',_q--(,dl BoxytrTTacrd T T ..
4 ety 25 d oxo’%ﬁﬁ%ﬁmﬁ%&m&m HER e et o i

Exanple 1 was repeab h mbIpti Ot iy’

7-[D(-)=[err] (4-ethyl The wnds ofl fopmyle poftkipiprentiommhy be3@ministered not mny .
am o .t Syl R FR S M B e sl o
met hyl ] - [ er r] <Cephehysividaibilyamliddeptablé EdtoriTaie drdihdrily pife ired Tk aiver Oifkingthém [ €7 1]
35 o . -to:'the form of free acids or non-toxic salts by removing the ester-forming group : -

4 To a sol utigy:oi P°°§}§§g to g -conventional procedure known in this technical field. -

D(-)-[err]-(4-e t.'hylby 2 m&g&x;dir% tjﬁﬁ éé:ﬁététi% c%gi E‘eblaéiéﬁigistered to humans and animals . . 19

am no) - p- hydr oxy pheuwshlas tablet,icapsale] ssirupinj2€tivin oo thedikéryhikinis ais

and 5 - of ~ di nmet hy[c#s8y igfiin viad cop porin &P sisms&mwg'- thyl aiil ine. The .
Pocurtl g i isr o seac R SRR Pl

them into a physiological form . -
u}m;idpbeum thél ori.de |

18
4
chloro- carbonate ilnodmmesh daphydr ous net hyl ene chloride Wwas dropped into
said mixture over. %ﬂgmpg@r?-fo:mﬁumm crnpounilsaf theepresens invertionage showsai d
tenperature for 60°HPRIFESIERG REXYPMEY hand, to a suspension.of 2.27g of

7- am no-a3- acetoxynethyl -[err] - r.esultimH,gyallutiOn was adjusted to a pH of
1.5 by additi#h of di K0ffeabolutionohis.Br s of sedinml) (St €methoiygarbariylL-progem; ¢ 20
ayervas separt o SRR il o piel R e e e
was remved from etohylmeitythetbRoline Moithd Psulling bolhtoRwaOaUdedINErg of 6BMGHIdr0:
pressure. The.resi dembonmsatdil S| over 4 Perivid 065 mivmes,omé than thetnpixthifviveas 5

sol ution -was2addedeastsdst —3f to=19°Q fox 98¢ hagr tAftes the reaction, fothepepction mixtprer o 25
S i T R s e S
sufficiently washedily iﬁrﬂdﬂmp@dﬂgﬂﬂtcﬁsdu@mmmfisel@ gtci% 7€d1fdimd-31[ l,lfaxﬁthgl;of' 7 -

- - _ 23, T A t Jiution, |
(D) - Lerr ] (45 et hy R o B R i e e ptorarmad o

oled to” — d into the aforesaid solution. . 30
Subsequently, the resnlting mixture was reacted at —5° to —10°C, for two hours,
and at —5° to —0°C for two hours. After the reaction, to the reaction mixture was
added 5 ml of methanol, and the resulting mixture was stirred for 30 minutes.
: .Thereafter, insolubles were separated by filtration, and to the filtrate was added 10 .
35 ml of water. The resulting solution was adjusted to a pH of 1.5 by addition of 6N '35
: hydrochloric acid, and then subjected to i!lydrolysis for 30. minutes, The solution - .
was adjusted to a pH of 5 by addition of triethylamine, and then stirred-at 5° to
10°C over a period of a night to deposit crystals. The deposited crystals were
collected by filtration, and the crystals were suspended in 50 ml of ethanol, and
.40 then the resulting suspension was stirred for one hour. Thereafter, the crystals . 40
- were. collected by filtration, and washed with ethanol, and then dried to obtain 3.0
© gof7-[D(~)-"&-amino - p - hydroxyphenylacetamido] - 3 - [5 - (1 - methyl -
1,2,3,4 - tetrazoyl)thiomethyl] - A% - cephem - 4 - carboxylic acid, m.p. 161—163°C
(decomp.), yield 63.0%,. : : N S

s IR (KBr) cnr’: v, 1760, 1685, 16000 ) 45

.. (2) To a suspension of 3.0 g of 7-[D(~-)-a-amino-p-hydroxyphenylacetamido]-
3-[5-(1-methyl-1,2,3,4-tetrazolylthiomethyl]l-A3-cephem-4-carboxylic acid in 29 ml
of water was added 0.95 g of anhydrous potassium carbonate, After the solution

: was formed, 15 ml of ethyl acetate was added to the solution, and 1.35 g of 4-ethyl-

50 2,3-dioxo-1-piperazinocarbonyl chloride was added to the resulting solution at 0° to 50
) 5°C over a period of 15 ‘minutes, and then the mixture was reacted at 0° to 5°C for 30 -
minutes. After the reaction, an aqueous layer was separated off, 40 ml of ethyl acetate

and 10 ml of acetone were added to the aqueous layer, and then the resulfing solution
. was adjusted to a pH of 2.0 by addition of dilute hydrochloric acid. Thereafter,an -
55 " organic layer was separated off, the organic layer was washed with two times with .55 .
o . 10 ml of water, dried over anléy.dfous magnesium sulfate, and the solvent was '
removed by distillation under rediiced pressure. The residue was dissolved in 10 mi
of acetone, and 60 ml of 2-propanol was added to the solution to deposit crystals.
The deposited .crystals were collected by filtration, washed with 2-propanol, and -
60 then dried to obtain 3.27 g of 7 - [D(~)- @ - (4 - .ethyl - 2,3 - dioxo - 1 - pipera- ~ g0
: zino,catbonﬁ'lamino)_-..p'_- hydroxgphenylacetamido] -3-{5-(1 - methyl - 1,2,34-.
tetrazolyl)thiomethyl} - A’ - cephem - 4 - carboxylic acid, yield 80.79;. =~ -



carbonyl am no) - p - hydroxyphenyl acetam do] - 3- acetoxynethyl -[err] -
cephem - 4- carboxylic acid, mp. [err] (deconp.), yield 84.0% 10

IR (KBr)[err] 1770 (| acta%err]
(-CON<) In a mxed solvent conprising 25 0 of

ol was dissolved 3.5 g of the above-obtained product. To the

ma Il ution was added a solution of 20 m of n-butanol containing -

1.0 450di um sal t of 2-ethyl hexanoic 15 acid.. Then the m xed
sol t _‘,.s stirred for one hour to deposit crystals mhrch 15 * wer e
col I eTted=~byfiltration, washed V\nthsoa@ﬂtone and then dri'ed to obtain 3.3 g

of a sodi.um salt of 7 {.)é)gr) g% y —etlymz 2.3 - dioxo - | 14
| erazrnocarbon |- amn gf? gegogmydol - 3
.gcgt oxynet hyi - fer AN socerihem ){ %’f"é aci- d Vi e1 d.90.0% 20 o
-Exanpl e 6. dissol d:-3: lvent com; nsmg 20 ml ofact To~asuspensi on of 1
g of D(3)- [erarh}oh‘(,ti@ne(i)iﬁ%{f n 1%%(%% ctone ot l‘ip'gf n-butanol was .

ghcFoethe ftﬂﬂtmg soluti
car bonyl ami n ‘B‘-“' EFF@msiJ mﬁ'&h&mﬁ@d ?j,"'%goﬂv bf. J‘Ilil "e}"a"é Gy ori d'eS vere

added 0.6g.0 b mb ﬂtﬁdixo %ﬁheﬂﬂm té’q Ttofdbmfsitde Terr] -
and thS0 " es grbor "#j S LB TR duindite £ O 30 -

m nut'e tetraz eqeumrt , “y"é%‘é{“f h |-(ﬁ51+cl -Wﬂ&hﬁagﬁr%z i fo [err] and |
0.95 g of oxaly 25 chlori de and a .dr op o frdtield Bx g9’ e é wer e jgdded to

the reaction I i Ugirgd7 at q@e sa tExqmlaa:ure After ‘tthe* resultr ng m xture .
was reacted® aﬂmlomm f*'rwr enynuétﬁﬁldo]thg sgl.vent was

' renover by "'P smd f& efﬁ!’léﬁeﬂdmarp. :{he resi due -was
‘di ssol ved i rhy&-o _ v °ﬂWh-62.3 ndnoi n‘Z,Sa,bo e%%ﬂo@rted of f, and
"the filtrat écifam. m gﬁ"mglsthylembi‘:@han?&%"% 730 3015yield -

“90. 6°/c) of . trrrrethylsrly] derrvd’tf . y’f 2,3 - dioxo
- - | -. pi perazi nocarbonyl.c %)cqy -ve_t;yw:;pxu@hﬁﬂyl acetyl chI oride. I R (. KBr)

[err] 2&790 1715 1685..(2) To a; s[ilij(ﬁn i on of:0..27 g of.

£ 7-ani no- 3- canp dR¢ehiys mbeg, M. 35 35 4 car b0xyl ic aci d
in 5 of aa@rmfﬁde mc : thg}v%?g iNEUSY -rtsxsr ' 'hyth-l ordgde and
: ?'B! at 15 to

‘. 0.3 g of tretbkjlam 'ff'ﬁ%vﬁ repeatEd it o % _

" [err]zor Bubrsetey i lagjiny ) on -Ihmw added. a.
sol ution ofﬁg W&fm‘if&&’brﬁlﬂ 84@3/c2(:ntta}i’%)re%rg 5“5”"6!1'% fﬁgrm byl Si yI )

derivative:of D(-)- @RQﬁBStcﬂMl' :

di oxo- 1- pi per azi nocarbonyl amldm-l F! gs ap 28 'Iyl chI ori dé V\/m ch was
40 40 = obtained-in the above: reactron and the resultllg mixt-ur-e was

‘reacted at thersxagm mgntj.oned. r4ature foritwo hours: “After . the
reactsraon 1€ if, y[bl(yl))mm%?y%ua% 1@%@8-:{ e:p.qgtﬂg {0 obt ar n 0.38 g
of 7 - (D(r e;’;‘ ipe e 1 ba%oi)fo o f?@ﬂazdﬂahﬁrz nyl agj no) - p-
hydlrjoxylphen;linefoept-amr hen -c‘f‘a ‘aﬂﬂ —(25%!;{.1,4 aggmqrb as:ephem - 4 -
.. car ich ephE@I-Tq ﬁﬁg p i : :

) Bl oty I (d*:;‘r,:s'r”;r;ra o

IR(KBf)cm i780 T
| rar-s 1672‘51““0 ‘)710(-—COOH).___._.:__-;-

" To-a solution oif 3; es ' :
40 amino)p-h oif 3.36 g of D(‘)-a'-(4-eth A-2;3-
- Sl ot)' gmgsgy] rg:'g}&ic;gsc aagg: (lin12§) ml of Z.n ;dfézﬁ]é%ﬁzﬁaezgﬁgﬁ ognii- 4 '
‘mixture ‘w. 38 of N,N-di ¢ 90
' carbonate?ggﬁﬁg;ﬁf 15° to —10°C, and ; a i lmethylarmlme The restllting T

oluti
Ydrous methylen
over a period of 5 minut utes. The m1x¥uree\a?;‘:°rgg§ted at opped i

45 ‘minutes.

 Oa. the othét. ha
; ﬁephem-4-carbox iff nd. _1<tio 8 sl;Speln(s)lfo:n%f
| | ,O-bls(tnmetul:‘ylsil‘yl)aé'etamide to obtain a
) 4 L 4 sel
L0 X?ts l‘eactedp at __102":3 Te CQF'S%(? rng?ne tzton-mi-xt
er the reaction; 5 ml of methanol w, e

mixture “was freed from in:
o ;;ngved lby distillation - und::', Il%lg::egy '
55 o aec solvent comprising '

5

°C for 0. nminutes, -
ixture, and the -
he golvent was -

50

hydrogencarbonate; and ' S t0.8.0 b o
then the aqueouis 1 y addition” of sodium -
mixed solvent compnsmg 80 ml" of ethyl azi:e;txzs astelga%teglof;f aggeétlgded 't[%a -
' . ne. The '



45 65% I R (KBr) [er
adi ust r] 1778, 1710, 1670 The t .
hy{iroqiﬁcgfbgnpr of 7.0 b neutralization with anh;ZuggL? neg_ product was
1 eeze. 0 ?nensE)I ution, and then subjected to fi ItratiSO ' ant
50 5‘@“' 'SML‘DV-‘ gbtat+r—a—soidum salt t her eof . . on and
in Ex Exanpl
pi pergrzr}olngcg’rbZn-l[D-(-) - a- (4 ethyl - 2, gp-edrox:)n_tg? sane manfielqt
et hyl. - 1,2 3, 4)’_aTeP(r)ézgf)yl-)%drox%/%plhenyl acetanmido] - 3 - [5 '
i omre - -
?Clzd?, Z' eld [err] was obtained from 7 y | E)er.r]?) cephem -4- carb
--tetlsazolyl)thIOrTPTh\/I\ rm...1 W - - [5-- (1 - n‘pfh\,

carboxy|i ¢ aCT d apgdullig olutioh: gasf g}djugted t of 1. 2@? mon t‘ ﬁ@]@mochlénc :
m{ washied wt erazi no

- car bonyl am no idh
16 Thus thus ob% agv: }é&ﬁlbm glv?h‘tg% ﬁfrom eth! :Eﬁﬁ e(lgyer by distillatio
su‘P@-Q‘ ided veed diseol lo ac tog ﬁdto this .
g'ti Helt s,’ryﬁmhallzaslon ;

with an aquegus. SQ

ﬁ{m de Gﬂnmhmﬂﬂem

filtration and fr(aeﬁmttdr ? te ggﬁn’iﬁg 1234d Qﬁ?s-mh}pamled to
ereof pip ‘H’g 1

g.];nr?( ) [er\[J/ azldthe?amwo ¥ tamidol -

e P éé’["xvmﬁ@&% B ticR, B, d6§+ﬂd@ 3‘*’@‘%)@;" % 3 fba

P azolyl -thi omet hx\l_k]égl 0] g R}gﬁ&mﬂm&r@mﬂ&)czag?dm: EZ' Ye
s

procedutle &s.in Exa )
7-[D(-)-[err]-(4-ethyl- np fgBasTILCOMAt ai n 2. 3g of

@.43

one.and 10 ml of n-butanol was

2, 3- di oxo- 1- pi per-azi naaaiat lvaumqq :
- methyl - 13,4 dlssmvedﬁ %%ﬁﬁ%m@ﬁu e B o nan,
mp. [err] (d pH O%l @ﬂ%ﬁux@%ﬁfhﬁbhﬁ@@i ‘ﬁ% %%%E%ﬂ;&ig aqég"

adj ust ed
Pﬁégsges‘f%?ﬁg“?gz;:m Ree i el
o S R e gt T e i,
L e g R
4- car boxylic aci d. aalﬂ rglt-mg[remtuﬁma }d:egégba e sarnt ﬁ%& rlt%rfﬁﬂ‘l:i;?tﬁ% QE:T‘? .
1o u1 w dt'o 't 5CChnd>Oc9—5 glofoxalyl 25

(leEe; lel nocar ponyl Sugsquent s F
rYferr] 17 eth: Vet ed) |tw ipn tt
] 78 1 same tae ature After the resultmg mlzcﬂd s rea %‘iw'ctieat‘é(tﬁldaa R
ure for 30 minutes, the solvent was remove: dby distillation under reduced.

" temperat
- pressure. Thereafter, the residue was dissolved in 8 ml of dioxane, the insolubles

50 ~ were separted off, and the filtrate was concentrated to dryeness to obtain 1.15 g <
(yleld 90.6%) of trlmethylsllyl derivative of D(=) - @ - (4 "ethyl - 2,3 - leXO 1-- e
: -p1perazmocarbonylammo) p hydroxyphenylacetyl chlonde o -

IR (KBr). o vecp 1790, 1715, 1685

: . 1 of 0 1, g of 7-amino-3- carbamoyloxymethyl—A‘ocephem- 35
C 35 4;'-"carboxylic -acxd in A s ml of acetonitrile were aglded 0.22 g of trimethylsilyl chloride oo
' and 0.3-g of triethylamine, and the resulting mixture was reacted at 15° t6 20°C for
one hour; Subse'quently,' '.to the reaction 1c1u1d was added a solution of 2'ml of
acetomtrlle containin % grof trimethylsilyl derivative of D D(=)-a-(4-ethyl-2, 3
- dioxo-1 anerazmocar onylaﬂuno)-p—hydroxypheny lacetyl chloride, which was
40 _obtained in the above teaction, and d the resulting mixture was feacted at the above-
: mentioned temperature for two houfs. After the reaction, the same procedure as
-in Example 5 was repedted to obtain 0. 38 gof7 - [D(=)-a- g -et gl -2.3 - dioxo -
1 - plperazmocatbonylarmno) p - hydroxy ‘rheny acetamido] = carl amoyl- .
xymethyl - Al - cephem 4 carboxy ic aci 8—182°C (decomp ) yle d 45

45 65 /.
'IR (‘K‘Bf) cm-";- Voo 1‘778 1710, 1670 -

’ - : The thus obtamed product was adjusted toa pH of 7. 0 b{’ neutrahzat:on withan
ueous sodium hydrogeﬂcarbonate solution, and then sul ected to filtratlon and :

freeze-drymg to obtam a soidum salt thereof.

50 : ' : Example o
" In the same mannef as in Example 51« [D(—) - (4 ethyl-2,3 - dxoxo 1-
1perazmocarbonylammo) P dtoxiy;phenylacetamldo] 3-[5-1- methyl .
234 - tetrazolyl)thnomethyl] cephemi - 4 carboxylic acid, gneld 75.5% o, was s :
obtamed from 7 - amino - 3 - [5- (1 - met hyl - 1,2,3,4 - tetrazolyl)t iomethyl) - 3 55 .
55 - cephem- 4 --carboxylic ac1d and D) - a4 - ethyl 2,3,3 - dioxo - 1 - pxperazmo- :
carbonylammo) pP- hydroxyphenylacetlc acld B .



: H of 6.3 was suspended
i id buffer solution of a pl I no)- P -
In 10mM of a phO?FQS;i?(Z?;thy|_2,3-diox0-1-plpera2|nﬁc§:?OZY[ag;rbéxylic
b5 th7h[PgéétanidO].- 3 - _acetoxynethyl [err]-cephe erein. ToQ,
_ was—di-sselved-th -~
nydr oxyp ené 0.07g of sodium hydrogen-carbonate thyl - 2-mercapto - :
30 acid, a-ing sol ution was then ad?edto.lfg ?LeS%gan¥ and the sol ution +
by , latter ; i i ni H o
oy SZ?Lerégcgziﬁogre[éps] for 24 hours while maintaining the p
hegye

_ . - - 35 35 . _the reaction

s el enca thopnate After the reaCIj-,ﬂ.)_ﬁ_?Qn —afe5.0_hy "addi.ng di Lt e
Vo ves oo oa: R R R ekt 03 g 1108 (-Coep |y vshed W Eh et byl
hygrochloric aci d. The'rea-tlQ“ﬁﬁlﬂigéggg of T,

: v arat'ed of f,and - added to a ¥¢q
: - 1 ayer 2 agap?dngvs“d~;:"«f'The resul ting
acetal e, and A s st o et o o905 hetbiiAfigh QIS The resultin
sol ven: comqusduﬁlﬁﬁa_ d;%fn w@%ﬁte%ﬁ&ioﬂ ?gmrsggl]&ddub ﬁllﬁﬁ?v &gl oric g.ﬁ f[ fly
solutién maghaaﬁuﬁmgd"o'4ago#gaﬁ?bﬂF5§%if“BS‘Seﬁa“at?d pfff:fojl?{-'- |
Subsequently; the . .40 4 th’-é&ﬁmbmmnWasarﬁﬁPV?1=?y~qk§tTgfaékg?one, and
‘washed with \&EU’Bigg égy%ftgﬁglw ?@; F%}Zﬁe-l "s_<1iq7x<_ss;l:_>l: yigﬁlr?giibcﬁrbﬂﬁyl.-- S
3 ' 7+ X, z ﬁ 1C ACi ] - ;-
under r?dg?@ dqoﬁgﬁl )y..a . 8 :ﬁﬂ]&' lgic ,ﬁ&.'ﬁn"g'“tl : c@ythe same o
i e S yot BRE s  Bente gt o (ol 10 t0btain
:‘Nlhi trati grh EH(8 | Byl lgsﬁsmm%ﬂm:ﬁ%m P _c'ep!gm.--'4-.’-'-ca'rboxyluc)aéid: S
0399 of 7 Mo 1M Ui (decorrap')éiiS%l?g'g‘I%béraZi nocar bonyl:ani no)-- p- - o
. ) 2. th |_ 3 - I-. -.1- - PEl I - o _ ) .
ot Hypheny! acetant 8K & R Com oot 20 o . Lgsr]
thi adi azol yI ) thi omehy! | €p

(5F ethgl- 1.0 “deposi t

-Terr] . lactam - 1710 [err] 5050 . -
oy 7 d Thet _ﬂé&lc).WEﬂdjdste&&ﬁQp § P‘F&?ﬁly izationiwithy - e
b e
- pi per azi nocar bony amno) p- = Hydr'o et-hyl - 5- mer capt o- 1.3-2,3,4-t-e_tr_a20 e’
[16?Ir ]F;OCeph.e-’m'ﬂf?lg-gabo?/lfl}g A @pﬁﬁg.{if\e%(i%@éﬁ?&ﬁ"1:9-2§95%§on. NP SR
the sane pﬁ:_fp@ﬁ_ﬁf%&r% gﬁmﬁi - hydroxyph ' o] :-55. -S&irbamoy- 3 4.
[err] - (4oxymsthyy} A~ céphent - @&E xy?f'c a%gﬁ; 178=-182°¢; (dgcpmp..)m&gihyl -1,2,3, o
car bony| anﬂﬁﬁ{?‘&”. AT ko 16 opha e '391-'3%%&-' oy d. vield 59.0%
tetrazolyl ymin fu,ﬁlﬁ; JM}‘EM _.1¢c§'i_ acidaﬂp. 1, 508, 071 '.'.' (K Qéi _ﬁiélprlzzgﬁct Wwas
1 5. (- COOH) .,l..r'{'t-?eks.&)-'ciIne:YD;_?o(rﬁWﬁ)o,-T%-"-F-;h‘f-.s-.'9 e

hemylagstamigo] .- 5,

. ¢ . _ ‘A alnk of S70-hv eut_:r-;al;.l-Za'-t__l_,Q-_n__- T Senie e
adj.usted to gl fls Z pRostp?lYonr;]: acid buffer solution of a PH of 6.3 ‘was suspended
058 g of 7 - D(-) - a =(4.- ethyl - 2,3 dioxo - 1 - Pipqrazinbcmbonylaminp)- .
' 30 P ':dhydrgx();phenylacetamido] -3. acetoxymethyl - A% - cephem - 4 - carboxylic 30
acid, an :

.07 g of so__d‘iul_n_hydmgen-ca_rbonat_e;was ‘dissolved therein. To the
resulting solution was then added 0.13

] of 5_-methyl-2:-me’rcapt’o-1,3,‘4-thiadiazo_le
. to dissolve the latter.in the former, -and the solution: was subjected to reaction at
45° to 55°C for 24 hours whilqmajntaininﬁ‘_th,e_ PH- of the solution .at 6.0—6.5by . .-
* using dilute h drochloric acid and sodium' ydrogencarbonate. After the réaction, - 35
- 35 the reaction liquid was cooled, .and.then adjusted to a pH: of 5.0 by adding dilute - .
' hydrochioric acid. The reaction liquid was sufficiently washed. with' ethylacetate,
and then the ac}neouszlaye,r was segar‘at_ed off, and added to. a mixed solvent
comprising 16 ml of ethyl acetate and 4 ml of acetone. The resulting soliution was - - .
- adjusted to a pH of. 1.5 by adding dilute hydrochloric acid.-.-,Subsequently,- the 40
40 orlg_anic--_layer was separated - off, sufficiently washed ‘With ‘water; and: then:the - '
- solvent. was. removed by distilla_tiOn.under reduced- pressure. -Theresidue: was _ .
dissolved in 3 ml of acetone, and 12 ml of 2-propanol ‘was added to_-'this.-'sblution e
- with stirring to deposit white crystals, The deposited crystals were' collected by e P
filtration, sufficiently washed wit 2-propanol and then dried to obtain 039gof7- 45
45 A=) - @ - (4 - ethyl - 23 . dioxo -.1 . pipera_zinocarbonylamind) -p -
hydroxyphenylacetamidb] -3-12-(5- methyl - 1,34 - thiadiazolyl)thiomehyl] A3
-cephem .- 4 carboxylic acid, m.p. l72—l77.°-C'(decomp.),-yi_eld 69.29;. - .
IR(KBr) cnrt: e 1780 (la_ctam),fl.7:10_-'.-.('.—"CO0H), PR
S : - 1685, 1672 (—CONg).

50
Using 7- [D(<) . o - (4 - ethyl - 2,3 - dioxo - l;.a-;piperazinocafboriylammq -
p- hydroxyphenyl_acetanﬁdo] -3 5 acetoxymethyl - A% . cephem < 4... carboxylic
acid and.1 -_metltaiyl_-js-_mcrcapto-l,2,3_,4-tgtrazole,"’ the same procedure as'in Example g
10 was repeated to obtain 7 -[DE=) -~ (4 - ethyl = 2.3 - dioxo - “~-piperazino- . ‘55
55 - carbonylannno) -p- hydroxyphenylacetamido] =305 (- methyl'-"1,2.34- . -
tetrazolyl) - thiomethyl] - A? - cephem - 4 - carboxylic acid, yield 59.0%.



w th an aqueous sodi um hydrogencarbonate sol ution, and then subjected to
f| |tration and freeze-drying to obtain a sodiumsalt thereof.
5 WHAT VE CLAIM1S- 1. A conpound represented by the general formula (1),
(I') [err] OH wherein [err] represents a hydrogen atom a salt-formng
cation, ‘or a blocking 10 group; and R represents an acet oxy,
car banoyl oxy, 2-(5-nethyl-1, 3, 4-thi adi a- 10 zolyl)-thio, or
5-(1-nmethyl-1,2,3,4-tetrazolyl)thio group. 2. 7 - [X-) - a - (4 - et
2,3 - dioxo - 1 - piperazinocarbonylam no)- p- hydroxyphenyl aeetamn do
- acet oxyrret hyl 3 [err] - cephem- 4 - car l?%éé/éﬁlc acid and its non- tox

salts. 37 - [D(=) - 2Bt Xt 4
pi per azi no(r ‘bonyl am no) - pIkE(KhlyﬂﬂﬂXy: BﬂaﬁamjnlmS](—CQDH).[S SR O R :
methyl - %,2,3,4 - tetrazolyl)thiomet hyf —€ENSm - 4 - carboxyllc aci

and its non-toxic salts d 86 RYdH of 720Dy neBirflzion 1 -
pi per azi ndcar bony! arrlwn@}h: 3'&35&“3[3% §t° “Ctawf mm sdution, oaind th Qn:ub;a(c&d} to

met hyl - 1,3,4 7 thi &liiationénd f)'tem-dlrmishylobtam Sodlun{@hrt]“‘-l‘eo cephem - 4 -

carboxylic acid~and its 20 5. 7- [D(-) -
[err] - (4 - ethyl - W@%ﬁgﬁf{? es%ntﬂdﬁﬁﬂﬁzgeﬂaﬁl%ﬁﬁiwllﬂm no) -'p- :
hydr oxyphenyl acet am doI - 3 - carbanoyloxy - nethyl - [err] - cephem- 4 -

carboxy- lic acid and its non-tttxic salts. 6. A process for produ0| ng a ’

conpound represented by the general Porgldla 25 ().

25 [err] wherein [err] representcs; - dr GpiwH T
a bl ocking group; and [err] represents an ace
2-(5-nmethyl -1, 3, 4-thiadiazolyl)-thio, or o
5-(1-methyl -1, 2,3,4-tetrazolyl)thio group, whi® corrprlses [A] reacting'a
30 corrpound represented by the general for‘?"‘r‘ul a (In),

30 [err] \7’\,here| n [err\}hemixekt‘ rsmm aaBydﬂ@‘enm&ﬂnabamfom&ﬂgjca{ten,r Qp:rebmgnts

a hydrogen. atol a or oyp AbTmsthylost 4ithigdieg - 10
group, with ar eacti &Y ﬁ%é?f’ ﬁé ? gﬂe?ﬁ&(@r?ﬁﬁr& aﬁrtoc@rbonylammo)

4- et hyl - 2,*'3- di oxo- | - ptyﬂtbk C aceCoxgimethfl - A* - cépﬂatheaelairedxyllya ul!le
f or mul a ( 1), and its non-toxlc salts 35
15 3.7-ID(-)-ax-(4- ethyl 2,3- dioxo - 1 - plperazmocarbonylammo 15
hgdroxy%henylacetanudo] -3-[5-(-methyl-1,2,34 - tetrazolyl)thlomethyﬁ- C
ce carboxylic acid and its non-toxlc salts. - !
-ID(-)-a-(4- ethyl 2,3 - dioxo - 1p 3perazmmcza,rbon lammo)
h¥droxyphenylacetanudo] -3-02-(5- methyl - 1,3.4 - thiadiazoly] )th:omethyl— .
-20 - cephem - 4 - carboxylic acid and its non-toxic salts. - 20
57-ID(=)-a-(4- ethyl - 2,3 - dioxo - 1 - piperazinocarbonylamino) - '
hydroxyphenylacetamido] - 3 carbamoyloxy methyl - A* - cephem - 4 - carboxy-
lic acid and its non-toxic saits.
6. A process for producing a compound represented by the general formula

25 0. ’ . : 25 °
(m ' '

-form ng cation or
XY, ZLOS

0, 0

CH,CH, - N: : N - C-NH-CH- CONH
o @ N CHyR? .

COOR!
OH
wherein R! tepresents a hydrogen atom, a salt-formmg cation or a blockmg lgroup,
4 and R? represents an acetoxy, carbamoyloxy, Z-Sn -methyl-1,3,4-thiadiazolyl)-thio,

or 5-(1-methyl-1,2,3,4-tetrazolyl)thio group, which comprises [A] reacting a
30 compound represented by the general formula (II), - 30

COOR!

1)

wherein R! and R are the same as defined above; and R® represents a hydrogen.
atom, a s:hcon-contammf groupora hosphorus-contammg group, with a reactive.
derivative in the carboxy] §roup of a 4-ethyl-2,3-dioxo-1 -pxperazmocarboxyhc acld "

35 - represented by the formula (I), ) 35



17 1, 508, 071
17 IR (KBr) [err] 1775 (lactam), 1705 (-COOH), 168, 1670 (-CON<) The
t hus Obtal ned pr Odu(‘t \Was adl usted to. a nH of 70 hy nett-falzat-or—w-th—an

aquedds sodi um h encarbonate so Iutlon and then subjected to filtration
and freeze- dry| ng to obtain a sodiumsalt thereof. A =

CLAIMIS: - ed by the general formula (1),
OH wherein [err] Clmmmnﬁﬂﬂﬂmm ogen atom a salt-formng catio
bl ocki ng 10 groug: &nd"[efr]*represents an acetoxy, carbanoyl
2- (5-methyl - 173, 4-thi adia- 10 zol yl ) -t h$08,07br

5- (1- net hyl - Th 7 ethyf
2, g - TTSI yo “:L 21 :{ Sr :)Str ;g‘ﬁﬁéﬁgébéﬁno %qz%(lactagugygé(%ﬁenw acet <(':1m dOF - {

acet oxyrret hyI - - cephem- 4 - carboxylic-acid and |ts non toxi c saltsc
3. 7 -] - a - (The-thes ]uned @‘ot;g.tct vr@; ;ggsted ?o?xtp %h 3 4%3?54 am no)
- p-. 15 hyd:oxyp[],]%l‘h?q‘o‘;@nﬁ in yf)%%:l % sodihah saly Hhc 9{ "3
tetrazolyl)t em - 40c .car oxyllc aC|d and |ts
non-toxi c salTs. 4. WHAT] LAIl\raIS—(4 - ethyl - dioxo - 1 - _
pi per azi nocar bony! ant- r*f'o‘)‘mlPOB“d WWW&Y%?S%@EWH‘G]U)L 3-1[2- (5 - :
methyl - 1,3,4 - thiadiazoly],)thiomethyl- 20 [err] -cephem - 4 - I
carboxyllc acid and its nontOX|cosaI<ts : 205. 7 - [DX-)

(4 - ethyl - 2,3 - dio | | dgear bsayl am no) - p-
hydroxyphenyl acetam do] - 3 §('9’c" ylﬁg'{/@% 63 g yil err] - cephem- 4 -
carboxy- lic acid and its non- tOXIC sal% - Ag ro lfor produci ng a .
conpound represented by the general forrrul 25 ¢o)t'

25 [err] OH wherern [err] represents a hydie@gen atom a salt- f or mi. ng cation

or a bkocking grou e re ts an acet O ST 1: 1 banoy! XY

t 3 o tion, “or a blocking
2- (5-methyl -gh, 3, 4- ffise ,ac Wy, carbamoyloxy, 2(>-methyl-].3 4-thiadiee. - 10
5- (1- et hyl - 1 2, 3.z8ly -ﬂtldiaitGl- hi6 owpnpr i ses [A’J reacting a
30 . sconpound re rés’éntQ&( )b nér3aldldxer- pepegrzi:gcarbonylamm)- -
30 [err] wherein [} ’f’ yp %“ a”s“‘&é‘f“?eﬁgb 4 it qrEerylic gy esent s

a hydrogen afsom a SB 1N onﬁs & Ndth - ABQURLXET- 12 pifensRbaIrbbRy lﬁﬂfiﬁ)ﬁlfﬂ ng 15
group, wWith a rea dmwpderylavaamndel ih- t5he(lcaneldod< y 1,2,34 6 tigiragdlylgthiomethyl] -

n-4axic salts. h
4- et hyl -2, 3-di oxoL- GPRRERGA nE -‘%ﬁ"b‘ttryf%%‘ " oL g b by ¢ he
formula ( | 1), - hgdroxyghenylacetamldo] -3-[2-(5 - methyl - - thiadiazdfy1)thiomethyl-
20 em - 4 - carboxylic acid and its non-toxic salts 20
5. 7 D) -a-(4- ethyl 2,3 - dioxo - 1 - piperazinocarbonylamino) - p-- :
hydroxyphenylacetamldo] carbamoyloxy methyl - A? - cephem - 4 - carboxy-
lic acid and its non-toxic salts. =
6. A process for producmg a compound represented by the general formula

25 . . , . 25 °
o L _ o
. . 0 0 - . . .
. s _
: .cn,c_n,‘n:. . :n-c.: NH-CH- conn o ,
: 0 B N CH R2.
COOR!
" OH _ '

. wherein R' represents a hydrogen atom, a salt-formmg cation or a blockmg Froup,

» and R? represents an acetoxy, carbamoyloxy, 2- 5-methyl-1,3,4-thiadiazoly )-thio,

or- 5-(1-methyl-1,2,3,4-tetrazolyl)thio group, which comprises [A] reacting a
30 compound represented by the general formula (ID), _ 30

ay '
3 NH - CH - CONH— s] |
S N. J—N_L-CH,R?
o : COOR'
oR?
wherem R!and R are the same as defined above; and R’ represents a hydrogen.
atom, a silicon-containing group or a- osphorus-contammg group, with a reactive .

.derivative in the carboxyl group of a ethyl-2 3-d10xo- -plperazmocarboxyhc aetd "
35 ‘represented by the formula (II), - T o . 35



18 1,508, 071 18 [err] or [BlI reacting a
conpound represented by, the general formula (1V), [err] wherein [err] are
t he—same—as Anr. ned above, with a conpound represent ed 5 by the gener al
formula (V), ' o 5 [err]
V\/nerern [err] is t he sarre_as defined above, or with a  teactive derivative,
oxyl group of the conpound of f reacting a
resented by the general fornul ginmmll M) Imer nflerr] is

. defi ned above; and [err] represents aLsu s t capabl e of
beiN y replaced by a nucl eq&%éf .C reagent wrth a corrpoun

esB}hted by the_g,e,n_er_a farnmul r_f]’ I i \J
wherei n [err] represents a:?x (5= rret,hyl 1y 3 4 t hi'adi azol yI) thro or
5-(1-methyl- 1,2,3,4- 15 e {F 9 group, and Mrepresents a
hydrogen atom -an al kali neta aﬂ—a kil T he-earth-nmetat:. 7. A process.for
produci ng a conpound represent ed by the: general “formula [err] [err] V\/nerer n
[err] repr eardBi teacting\atomperndateprasented b the. gependt hgn@at%n or a bl 0~p ng -
group; [err] represents an acetoxy, car bannyl oxy, . . :
2- (5-nethyl-1, 3, 4-t hi adi azcﬂVg/I)thro or ( 1-met-hyl «-1; 2 3, 4 tetrazolyl)thio
group, which corrpri ses reacti @ s und r epr esent ed by t-he general
formula (I1),- 19 &Rk 071 '

19 [err] wherein [err] are the sawe aco ef'r ned above; and [err] represents
a hydrogen -atom. a silicon-containing group.or a phosphorus- cont ai ni ng
group, Wi t hviRreiEROLiaN@RURE ilié SdnketS défed MRdve Aithaxyhp@adteprosdnial -

4- et hyl - 2, Dydho genedal f:qrpelnzﬁ)r, nocar boxyl ic acid 5 represent ed by the_
_forrrula(lll) ' _ 5

-

i 0 [
CH, €N R-C -
S f ALt ' §

wan

wherem R’ is the same as-defined above, of wrth a reactrve derrvatrve n the
carboxy!l group of the comFound of formula (V), or [C} reactmg a compound

represented by the general rmula (VI), )
10 _ . | CH,CHp N N-C-NH- CH -CONH- h R
o L ' ]:N),)-cu Ré¢ . 10
_ : ' e COOR!

wherein R is the same as deﬁned above;-and R* represems a substituent capable
_of beirig easily replaced by a nucleophthc reagent, with a compound represented
by the general formula (VII),

R,M " 3 (Vii)

15 wherein R® represents a 2-(5-methyl-1, 3 4-thiad|azolyl)-thro or 5-(I-methyl 1,2,3,4- 15
© tetrazolyljthio- group and M represents 2 hydregen atom an alkali metal or an
a}kalme earth meta
7. A process for’ producmg a compound represented by the general formula

(), :
() x
o -0 -
20 : CHyCHy-NT_ N_-E-NH-CH-coNr_r - .
' o - L =N _J-CH,R? ' 20
. s .0 o

COOR!?
OH

wherem R‘ represents a hydrogen atom a salt-formmf catlon or a blockmg group,

- R répresents an acetoxy, cdr amoyloxy, 2-(5-methyl-1.3, 4-th1adxazolyl)thno or.5-
(1-methyl-1,2,3 4-tetrazolyhthio grou;l) which comprises- teactmg a compound
represented by the general formula (II), _



[err] 0 8. A process for producing a conmpound represented by the
general formula [err] 10 wherein [err] are the sane as defined in Claim
7 V\k“ r\Jf_L r\nn‘prl Ses rn:\r\fl ng a 10 r\nnhﬁlln(‘l rpnrpcpnf ed hV t he ﬂF‘nF‘r al

for a (1V), wherein [err] are the same as deflned in C1a|m7 vvlth a
conpound represented by the general formula (V), O 0 15

[err] 15 wherein [err] |sti’ in
7, or with a reactive derlvatlve in the carboxyl mﬂnmmun" n oundj

formula (V). 9. A process for producing a conpound répresemtad
general formgla. (l-a). wher ei-n [er?is 0807kt he sane _as def Lned. ghn\l

[err] presents a 2-(b5- methy'lml 3,4- thiadiazolyl)thio.or -

5- (I-rrtt yI 1,2, 3,4-tetrazol oyI)thlo group,. \Mglch conprlses_reactlng a .
corrpound represented by the genre’Fw SHorcamH ‘), - [err] 5 .wher.ei.n

[err] is the same as defined above;/ s, ) Jepiesents a substi t uent
capable 5 of being easily replaceqMy a ﬁucl\_ﬁmhl lic reagent, wth a
conpound repgesented by the general-¥pormula (VI1),.R-M

(VIl) wherein [err] is the-sane as déf i ned above; Mrepresents a hydr ogen .
atom an al kali Z%Qerein RVERHR? aftf thé Sanit! ds Abfiree abave] dndiR¥tregreseritda hﬁrpgeocess
according to C aiatonyg aelhcc&-conﬂasm?mu pera l‘tosp;i;l cm ining Ou‘PZ 5 refetiy

1, 3, 4- t hi adi azol gpq;‘taﬁmn f Y{ﬁ?&ﬁ%ﬁ °‘12'1' Aiongst pips thergic grid up 4. A
process accor di ng® \/’\1}1 [err]- |s a 2-(5- rrethyl 1,3,4- .

t hi adi azol yl')thi o group." 15 “aiy 12. R Ppraoress according to Caim?9,
wherein [err] is a 5- (I-rrethyl , 2, 3,,,4'",,,2'5‘ﬁetgragol yi)thlo group. 13. A
process according to Claim?7, 8 or 9, wherein: Eerr] is a cation capable of
formng a salt. 14. A process according to Caim 13, wherein.the salt is a
non-taxic salt. 8. A'process fer, PM@"}SW&G@%‘%%@@G?R&?%‘E}#W'@F&FW# ‘HF““]S wher ei n
at | east one of ﬁ’rr] is a 20 S|I|con contarm ng group or a-.

phosph@orus cont ai n| ng groupm

S0 L0

<

N - C NH:- CH:~ CONH
CHyCHy - N
o ‘ / G:I'i'ZRz :

COQR‘
OH

10 ' wherein R* and R? are the same as defined in Claim 7, which compnses reactmg a 10
compound represented by the generai formuia (IV), ' _ . . :

S . : _ o
S '
- R NH ——1" S
) N F CHzﬂz ’
ool Y S
COOR! .

: wherem R' R? and R® are the same as defined in Clalm 17, w1th a compound _
represented by the general formula (V), .

. . . -tv, . .°. . o . . .. . - N
' CH,CH,-N N-C-NH-CH- C-OH . T 15
T e

o ey g

om'

wherem R? is the same as defined in Claim 7, or w1th a reactlve derivative in the
carboxyl group of the compound of formula’ M.

9. A process for producmg a eompound represented by the general formula,
(I-a). -

L u-a) i ST .
20 R CH,CH,-N , { c  NH-CH - CONH ) B 20
N 4 CHz :
' COOR!
'OH



- 16. A process according to Caim7, wherein the reactive derivative in
t he carboxyl group of a conpound of fornmula (I1l) is an acid halide. 17. A
process according to Claim8 wherein the reactive derivative in the 25

"car boxyl ‘group of a ‘conpound of formla (V) is a-nmixed acid anhydr| de, or
: 25 halide. 18. A process according To Charm7or—8— wherein the -
garried out in the presence of ocess accordi ng
erein the reaction.is carri eHmmmﬁHmﬂmﬁH", presence of a
condensi ng agent . 30°20. A~
So0eCording .to daim?7. or 81sokgene|n t he reactlon |s carrizd ou} at a
terrperarure - Poal GO0 to Cl erelnierr 135S a
hal 0- subst SREE R %ﬁ%ﬁiﬁﬁ e %@%ﬁm Ty A
process acc gdadtinpgs fép&sen‘ﬁhﬁfy&hé’lg nefal forméia acetoxy gr OUp
23. A process according to Claim9, wherein the reaction is carried out «n
a pol-ar solvent at a'BH of - Py o 20 24. A procgss according to Clai m_9
wherein the reaction iscaavsried mﬁt-N'&tCH&‘OM ;ﬁure of [err] 40:

25. A pharmaceuti cal conposi ti on contA\nin cggi i ve | ngr edi ent the

40 conpound as clainmed in Caiml. Fqfjthe ApPITLS ants -CLEVELAND &
CO., Chartered Patent Agents, - 40- 43°Q Yancery Lane London V\CZA 1JQ Printed
~for Her l\/aj esty's Statlonery O fice by t he -Cour.i er Press; Leani ngton Spa, :
1978. Bubl i whemtinR/ 1stfhesd?mamf:@ﬁfabm anﬂER‘Sepnesbasrpsmsm&m l:iiialilgs .London,
WC2A | AY, f,g;gl)]?ee generlgl lf.%r “g‘ﬁ ggﬁﬁﬂyclwh@gf@gwnh a compound represented s

R'M L

wherein R? is the same as defined above; M represents a hydrogen atom, an alkah o e
10 "metal or an alkaline earth metal. 10 . t :
10. A Erocess according to Claim 7 or 8, wherein -R? is an acetoxy, 2- (5- b :
methlyl-l .3,4-thiadiazolyl)thio or 5-(1-methyl-1 2 3 4-tetrazolyl)thio group. ;

process accordmg to Claim 9, wherem R’ is a 2-(5-methyl-1,3,4- | ' l '
thiadiazolyl)thio group. ~ - o :
15 ~. 12, A process accordmg to Clalm 9, wherem R’ isa 5 (l-methyl-l 234- " - 15

tetrazolyl)thio group. .
13. A process accordmg to Clalm 7 8 or 9 wherein R! is a cation capable of
forming a salt.
14. A process accordmg to Claim 13, wherein the salt is a ) non-toxic salt. - i L
20 15. A process according to Claim 7 or 8 wherein at least one of R! and R3 isa 20
s1l1con-conta1mng group. or a phos horus-contalmn group. R
16. A process accordmg to:Claim 7, wherein' the reactive denvatwe in the
carboxyl group of a compound of formula (IIT)-is an acid halide. . .
17. A process according to Claim 8, wherein the reactive derlvatlve in the AR
25 ;:lrl:ioxyl group of a compound of formula’ (V) isa mrxed acid anhydnde oranacid 25
-+ - halide -
' 18. A process accordmg to Claim 7 or 8, wherem the reactron is carried out in
the presence of a base,
. - 19. A process according to Clarm 8 wherem the’ reactlon is carned out in  the :
30 presence of a dehydrating condensing agent, - - 30
. .20.'A process according to Clalm 7or8, wherem the reactlon is carried out at R
a temperature of —60° to +80°C. -
» 21. A process according to Clalm 9 wherem R is-a halo—substltuted or .
unsubsituted lower alkanoyloxy group. G S
35 22, A process according to Claim 9, wherem R*is an acetoxy group. K §
. 23. A process according to Claim 9, wherem the reactnon is carried out in a
polar solvent at a pH of 2 to 10. e
_ 24. A process according to Claim 9, wherem the reaction is carried out at a o o
,temperature of 0° to 100°C. ° : i
40 25. A pharmaceutical composition containing as an active mgredlent ‘the " 40
compound as-claimed in Clarm L. .

N,
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