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(71) We, SHIONOGI & CO. LTD , a Japanese Body Corporate, of 12, 3-chome,
Dosho-machi, Higashi-ku, Osaka, Japan do hereby declare the invention, for
which we pray that a patent may be granted to us and  the method by which
it is to be perfomed, to be particularly described in and by  the following
statement:- 5           This invention re lates to certain 1   oxadethia
-cehalospori The invention provid es a compound of the formula ArCHCON[err]
con2 ~a or Acyl-O-Q[err] 10          COB- and COB2 are each independently
carboxy or protected carboxy;             10 Het is Nr-N    N-N- COB3 being
carboxy or protected carboxy; and Y is hydrogen or methox 15
provided that when Y is methoxy, Het is ~N-N 3 The invention includes
salts, eg. pharmaceutically  aceptable salts, of the above compounds (1).
Cephalosporin analogs having oxygen in place of a sulfur atom in the
nucleus 20      have been described in the Journal of Heterocycic
Chemistry, Volume 5, page 779    20 (1968) by J. C. Sheehao and M. Dadic;
German Patent Application (OLS) No. 2,219,601 (1972); the Canadian Journal
of Chemistry, Volume 52, page 3996 (1974) by Saul Wolfe et aL; and the
Journal of American Chemical Society, Volume 96, page 7582 (1974) by B. G.
Christensen et al. 25          In contrast to the reports of B. G.
Christensen et al. suggesing that their racenic  25 I-oxacephalosporins
showed about half the potency of (1-thia)cepualosporins, the    2
1,547,351                                            2 optically active
products prepared y the present inventors were about 4 to 8 times as
antieterully  active as the corresponding (1-rhia)cephalosporins. However,
the lactam ring of the I-oxadethiacephalosporins tends to be less stable
with respect to   ,, their possible utility as clinical drugs than that of
(1-thia)cephalosporins. 5 -         Compounds (I) (defined above) selected
from the optically active compounds     5 prepared by the present inventors
overcome the above-mentioned deficiency of 1- oxadethiacephalosporins -
Furthermore, mpounds (I) show the following characteristics: 1) more potent
antibactera activity against gram negative bacteria; 10           2) higher
stability of the 10-lactamring                                       10 -
3) closer minimal inhibitory concentration values between the bacteria
producing 



and non-producing 3-Iactamnse; 4) less dependency on inoculum size; 5)
higher effectiveness against bacteria resistant to certain other
cephalosporins (eg. 15      Enterobacteria, Serratia or indole positive
Proteus);        -                     15 6) higher contribution of
bacericidal character; and 7) higher blood level. Additionally, compounds
(I) wherein Y is methoy have the following properties: a) broader
antibacterial spectra [eg. 3.6 y/ml of more:against Pseudomonas sp., 20
an aerobic bacteria (Bacteroid fragilis)];
20 b) higher potency against bacteria producing 6-lactamase; c) higher
stability in blood; ad- d) lower binding with serum proteins. In formula
(I)  preferred groups Ar are 3-dhienyl, p-hydrtophenyl, and pacyloxy- 25
phenyl, in which the acyl moiety is I-SC alkanoyl, carbamoyl 2-6C
N-aIkylcab-      25 amoyl or ureidocarbonyL The group Acyl in the
definition of. Ar can 'be ayl containing up to 8 carbon atoms, especially
1-5C -allnoyl4 8-12C aralkanoyl, 7-9C  aroyl, 2-5C aLkoxy- carbonyl, 8-20C
aralkoxycarbonyl, -carbamoyl, 2-6C N-alkylcarbamoyl or ureido- 30  -
carbonyl.
30 Speoific examples of groups Acyl include formylt acetyl, propionyl,
butyryl, iso- butyryl, enanthoyl, phenylacetyl, phenylpropionyl, benzoyl,
toluoyl, carbethoxy- carbonyl, benzyloxycarbonyl, carbamoyl,
N-methylcarbamoyl, N-ethylcarbamoyl, N- propylcarbamoyl, N-isobutyl
carbamoyl, N N-dimethylkrbamoyl, carbamoylaamoyl 35      or
NGrmethylureidocarbonyl.
35 Groups COB', COB2 and COW  can be carboxy groups or protected carboxy
groups conventional in the chemistry of penicillins and cphalosporins
(usually con- taining up to 15 carbon atoms). Protective groups can be the
same or different for each carboxr group in the molecule. Usually, such
protective groups are removed to 40      give free  boxy compounds or sals
thereof at any stage of synthesis of compounds   40 (I). The structure of
the. (sarboxy-protve group(s) can vary widely and generally has no special
significance other than proteton, dep6tection, and, when includek  salt
formation. Specific examples of the above-mentioned protective groups are
esters (including 45      optionally substitted alkyl esters, e.g. V-butyl,
ino-hydroxy-t-buty), 2,2,2-trichloro-  45 ethyl and acyloxymethyl esters;
aralkyl esters, e.g. bezyl, p-tolylmethyl, p-nitro- beozyl,
p-methoxybenzyl, phthalidyl, diphenyimnethyl, trityl and phenacyl esters;
metal esters, e.g. trimethylsilyl, dimethytolyl and-trimethylstannyl
esters; and other easily removable slipharic esters; and aromatic eaters,
eg. phenyl tolyl, 3,4- 50      dimethylphenyl and 5  indanyl esters) and
pbirmaceutically acceptailk salts (incuding  50 alkali metal salts, eg.
sodium and potassium salts; alkaline earth metal salts, e.g. magntesium,
calcium and acyloxyalcium salts; and salts with organic bases, e.g. pro-
caine, triethylamine and diEyclohexylanine). Each carboxy group in the
molecule can be free or protected by the same or diffferent goups. 55
Preferably COB, COB2 and COB  are each, iependently, fee carboxy or
55 pharmaceurically acceptable salts. Other preferred groups COB' are
54ndanyloxy- carbonyl, phenoxycarbonyl and dimethyiphenoxycarbonyl.. Some
carboxy protective groups are useful for changing the character of the pro-
ducts as drugs. Thius, some groups are known for use with drugs which are
known in 60     the art. These groups include the following pharailly
acceptable groups:            60 phthalidyl, acyloxymethyl, indanyl,
phenyl, 4olyl, dimethyiphenyl, and carbethoxy- methyl esters.   - .
-Preferably Y is mehoxy, although compounds (I) wherein Y is hydrogen are
also importe 65          Usually, compounds (I) are employed as salts for
aministration to humann or    65    3
1,547,351    . veterinary subjects. Most preferred salts are sodium or
potassium salts, and salts with S 



interest withi    the scope of formula (I) are: [err] oJNfCH 8a~t COOH
wherein Ar is phenyl, p-hydroxyphenyl, 2-thienyl, or 3-thienyl; Het is
l-methyltetaMzol-5-yl, 1-carboxymethyltetrazol-5-yA, or 2-mothyl-,3,4-thia-
10               diazol-5-yl, and derivatives thereof at the carboxy.
10 (b) conpound of the formula: [err] whetein Ar is phenyl, pydroxyphenyl,
p-acyloxypbenyl, 2-thienyl, or 34hienyL and 15              derivatives
thereof at the carboxy.                                          15
Specific eamples of conpounds (I) include the following: 71B - [a - (2 -
thienyl) - a - carboxyacetamido] - 3 - (1- methyltetrazol _5- yl)diiomethyl
- 1 - oxadethia -3 - cephem - 4 - carboxylic add, 71- la - (2 - thienyl) _
a - arboyacetmidol - 3 - (1 - arboymethyltetrazol- 20                  _
yI)thihyl  I -            -3-cephem - 4 - aoxylicad,                   20
710 - [a - (2 - thienyl) -   - carboxacetaido] - 3 - (2  th l,3,4 - thia-
diazol - 5 - yl)thiomethyl - 1 - oxadetbia - 3 - oephem - 4- carboxylic
acid, 71- [a - (3 -  thienyl) - a - carboxyactamido]
3-(1-methyltetrazol-5- yl)tbiomethyl I - oxadethia - 3 - cephem - 4-
aitoxyLic acid, 25          7B- [a-(3 - thienyl) - a - cartoxyacetxamido] -
3 - (1- caboxymethyetrazoil-     25 5 - yl)thiomethyl - I - ozadethia - 3 -
cephem - 4 - carbo4ylic acid, 7P - [a - (3 - thienyl) - a -
carboxytacemido3 - 3(2 - methyl - 1,3,4 - dtia- diazol - 5 - yl)tionmethyl
- 1 - oxadethia - 3 - ehem - 4 - carboxylic 30          7P3 - (a - phenyl
-a.- carboxyacetaido). - 3 - (1 - mathyltetrazol - 5 - yl)thio-  30 methyl
-1 - oxadethia - 3 - cephem - 4  carboxylic acid, 71O - (a - phenyl - a -
carboxyacetamido) - 3 - (1- carboxymehyll - 5- :   yl)-hl - 1- oxadethia -
3 - cephem - 3 - carboxylic acid, 7,l3 - (i - phenyl - a -
carboxyacetamido) - 3 - (2. - methyl - 1,3j4 -ithiadiazo- -35         .1
-5-yl)tbiomethyl- 1-oxadethia-. 3- cephe          4 - carboxylic acid,
35 7;. - (a - p - hy  henyl - a - arboxyacetando) - 3 - (I -
methyltetrazol- 5 - yl)tbiomeihyl - 1 - ox  -3 - cephem - 4 - cadboxylic
acid, 7i0 - (e - p - hyd   nyl-- a  carboxyacetamido) - 3 - (1 -
carboxymethyl- 4  tetrazol -5- yl)tbiomethyl -1- oxadethia -3  cephem - 4
carboxylic 40              acid4
40 7P - (a - P -.hydroxyphenyl - ra c-rboxyacetanmio)  3 - (2 - methyl -
1,3,4 -thiadiazol - S - yl)tbiomethyl - f  m ta    3 - 3aepbem - 4 -
carboxylic acid, 718 - (a - p - acetoyphenyl - a - carboxyacetamido) - 3 -
(1- methyltetrazol - 5- 45              yl)thiomethyl- 1 -oxadethia-3
-cephem-4 -carboxylicacidd                    45 7j9 - (a - p -
acetoxyphenyl - a - carboxyacetamido) - 3 - (1 - carboiymethyl- tetrazo - -
yl)thiomethI - I - oxadethia - 3 - cephe  _ 4 - carboxylic add, 5  718 -
(a-p-  aceioxyphenyl -a- cr3 _.(2 - methyl - 1,3,4- 50        :
~ *thadiazoi-5_yl)thiomethYl - 1- xadehia3 - cephem- 4 - carboxylic  50
add, 7,B - (a - p - propionyloxyphenyl - a - carboxyacetamido) - 3 - (1 -
methyl- tetrazol. -5 - yl)tbiomethyl - 1 - osadethia - 3 - cephem - 4 -
carboxylic acid, 55          7t - (a - p- pentanoyloxyphenyl - im -
carboyacetamido) - 3 _(2 - methyl-       55    4
1,547,351                                         4 1,3,4eta  -   S   -
yl)thi-mthiomethyl - Ieha - etia - 3 - Cephei -   - carb- .5   lic acid,
7(3 - (a - p - carbaoyloxyphenyl - a - carboxyacetamido) - 3 - (2 - methyl-
tetrazol -    5  -  yl)tbiomethyl   -  1  -   ooadethia -  3  -   cepphe -
4  - carboxylic lic 



5               acaid,
5 [err] - (a - p - caNbameyloryphenyl -    - a     carboxyay tmdido) -  3
-  (2 - methyl- 1,3,4 - thiadiazol - 5 - yi)thiomethyl - 1-  ozadethia - 3
- cephem     - 4- arboxylic acid, 7[err]  - (a - p - N _
penrylcabamoyloxypheyl - a - carboyacetamido) - 3 - (1- 10
methytetrazol      5  a -  yl)thiomethyl - 1- ooadethia - 3 - aephem - 4 -
care   10 4-  acid 7[err]0 - (a - p - N - peatylcarbamooxyloxyph-e  a -
carboxyacetamidd) - 3 - (2- ehyl. - 1,34 - thfadia71- 5 - yl)thaoethyL _ 1-
osadethia, - 3 -cephm 4 -carboxylic acid 15          73 - (a - p -
umeidocarbonyloxyphenyl -- c3arboc      o) -3_ (1 -methyl-         15
tetrazol - 5 - yl)tbiomethyl - 1 - ozadeta - 3 -  phem - 4 - carboxylic
acid, 7(3- la  (2 - thienyl) - a - carboxyacetamido] - 7a - methoxy - 3 -
(1 - methyI- tetrazol - 5  yl)tiomethyl - 1 - ozadethia  3 - cephm - 4 -
arboe c 20               acid,
20 7[err]tO - (a - (3 - thienyl) ca - arboxyacetamido] - 7a - methoxy - 3 -
(1 - methyl- tetrazol - 5 - yl)thiomethyl - 1 - ozadethia - 3 - cephem - 4
- carboxylic acid, 7,8 - (ar - phenyl - tE - carboxyacetamido) - 7a
-methoxy - 3 -(I - methyl- 25               fetrazol -   5 - -y)tiomethyl-
I -   oxadethia   - 3 - cephem -   4 - carbozi  25 acid, 7[err] - (v - p -
hydroxyphenyl -   - carboxyacedo) - 7  -  hoy - 3 - (1- methylhyrazol - 5 -
yl)thiomettyl - 1 - oxadethia - 3 - cephem - 4 - carb- oxylic acid, 30
7 3 - (a   -  aeoyphenyl  _- carpbOxYaet_ mido) - 7[err] - methoxy - 3  (1-
30 methteitrazol    - yl)thiomethyl -1 - oxadethia -3  - cep3em - 4 - carb-
oxylic acid, 7[err] (a - p- _oionyloxgphenyl -  - crboxyacetido) -[err]  -
methozy - 3- (1 - methy        - 5 - yl)hiomeyi-  1 - oaadeth   3 - cephem
- 4- carboyi acid, 71  - (W - p- - benzoyloxyPenyl - a - caboxy yacetamido)
- 7a - miethoxy - 3- (1- metbyletrazOl - 5 - yl)thiomelhyl - 1- onadetdia -
3 - cephem - 4- carboxylic scid, 7- (a - p -    moyloxypenayl
carboyacetamido) - 7 - methozy - 3- 40             -     - - methyltetrazol
ioethyl -   -omdethlia - 3 - oephem-  40 carboxylic acid, [err] (a - p - N
- mehylcaramoylozyphenyl - a _ carbooya7d    -                 4 methoxy -
3 - (1 - methyltetrazol -5 - ylzthiomethyl - 1 - o      -3- cephem- 4-
carboxgyLc acid 45          7(3 -(a-p -N - propy(carbmoyloxypheny
-   carboxyace-amido) - 7      45 metthoxy    3 - (I - methyltetrazol
etrazol   - 5 -ytoeyl -   1 - ozadethia - 3- cephem4 - a -4- cabozacic acid
743- -  -  - ureido~carbonyloxozypheny a  carboxyacetamido) - 7a -
.methozy- 50         (I-ehyttrI 5    ylthictethyl -1I- ozadetia - 3  cephem
50 [err]   - (a - p - Na methyluidoabonyohenyl - a - carboxyacetmido) - 7a-
methoxy -3  (1 - methyltetrazol - 5-yl)thiomethyl - 1 - oxadethia -3-
cephem  4 - carboxylic acid; and derivatives thereof protected at the
carboxy group with pha    y  accept- 55      able groups or conventional
protective groups eg. the denratives being salts (eg.   55 salts with
inorgac or organc bases e.g. sodium, potassium  magnesium, calcium, and
other alkali metal or alkaline earth metal salts, or triethylanine,
dicyclohexyl- amine, morpholine, or N-methylmorpholine salts), and esters
(e.g. t-butyl t-amyl-, 2,2,2inchloroethyL acyloxymethyl, phthalidyl,
diphenylmethyl, trity), benyl, p-ni 60      benzYl, p-methoxybenzyl6
phenacyl, phenyl or indanyl esters).                       60 Compounds (1)
having a 1-methyltetrazol-5-ylthiomethyl group at position 3 are the
strongest antibacterI drugs against gram negative bacterial accompanied
with a smaller drop in activity at higher inoculum sizes. Compounds (I)
having a -carb tdyltetrazo1-5-ylthiomethyl group at position  
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5 3 show stronger antiinfection effects in vivo than would be expected from
in vitro data. This is due to their ability in achieving high blood levels
Compounds (I) having a phenylmalonamido, (2-thienyl)malonamido or
(3-thienyl) malonamido group at position 7 show potent antibacterial
activity  pararly against gram negative bacteria. Compounds (1) having a
p-hydroxyphenylm  alonamido, pacetoxyphenylmalon- amido,
p-carbamoyloxyphenylmalonamido,  p-N-methylcarbamoylo yphenylmalor- amido
or p-ureidocarbonyloxyphenylmalonamido group at position 7 are potent anti-
bacterials showing less deactivation Mi living animals because of their
lower protein 10      binding and higher blood levels than are exhibited by
the corresponding unsub-    10 stituted arylmalonamido compounds. They also
show highly intensified activity against Pseudomonas strains, including
those strains resistant tocarbenicillin. Compounds (I) having a methoxy
group for Y at position 7[err] are more stable against P-lactase, more
broadly effective (e.g. have improved activity against 15      Pseudomonas
bacteria and other gram negative bacteria), and are more potent than  15
those having hydrogen for Y. All compounds (I) are novel substances which
show potent antibacterial activity and are useful medicines, veterinary
drugs and disinfectants. For example, the com- pounds (I) may be
administered orally or parenterally to humans or other animals at 20
daily doses of e.g. from 0.05 to 50 mg/kg body weight.
20 The compounds (I) are usually used as vials containing sterilized
microcrystals or lyophilizate and administered as solutions nude up before
use. Furthermore, an effective amount of a compound (I) may be administered
orally or parenterally with one or more pharmaceutically acceptable
carriers, additives, diluents or stabilizers, in 25      various
preparation forms, e.g. vials, injections, salves, solutions, tablets,
powders and  25 capsules. Thus, the invention provides a pharmaceutical or
veterinary formulation which comprises a compound of the invention or a
salt of the invention. The invention further provides a pharmaceutical or
veterinary composition which 30      comprises a compound of the invention
or a salt of the invention together with a  30 pharmaceutically acceptable
or veterinarily acceptable, respectively, diluent, carrier Or excipient.
The above compositions or formulations may be in unit dosage form. The
salts of compounds (I), including alkali metal salts, are used minly for
parenteral administration. The acyloxymetyl, indanyl, phenyt phthalidyl,
and like 35      esters are also suitable for oralapplicaon.
35 Compounds aI) are also useful intermediates for preparing useful
compounds within or beyond the scope of the formula (I). Also included
within the scope of the invention is a method for inhibiting the growth of
bacteria in an environment, which method comprises administering to the 40
environment an effective amount of a compound of the invention or a salt of
the   40 invention, or a formulation of the invention, or of a composition
of the invention. Such a method can be employed in the prevention or cure
of disease in a non- human animal, in the prevention of decay in a
perishable subsance or material, or in disinfecting a substance, material,
article or building structure 45          Compounds (I) can, for example,
he pe      by treating an amine of formula    45 (II) with an urylmaloniic
acid of formula (HI) or reactive derivatives thereof. O    CH SHet
ArCHCOOH[err] COB1 (Ia)                 (m) wherein Ar, COB  COBS, Het and
Y are as defined above. The amino group at position 7 of amine () may be
activated by a silyl or stun- 50     nyl group, or protected or activated
by a group cosen from  1-aodlylidine, 1-     50 alkoxyalkylidene, alkylene,
carbonyl, readily removable acyl, and like groups, for the acylation.
Removal of these groups gives the objective compounds (I). When the
aryliulonic acid (HII) is used as the free acid, the acylation is prefer-
ably carried out in a solvent (particularly nitriles, ethers, amides,
halohydrocarbons, or 55     mixtes thereof) and n the presence of a
condensing reagent [e.g. NN' - dialkyl-   55 



carbodiinides (e.g  NN' - dicyclohexylcarbodimide); carbonyl compounds
(e.g. carbonyldiinidazole); acylamines (e.g. 2 - ethoxy - 1- ethoxycarbiyl
- 1,2 - di- hydroquinoline); isoxazolinium salts (e.g. N - ethyl - 5 -
phenylisoxlinium - 3-    6                                     1,547,351
6 sulfonate or N   t - butyl - 5 - methylisoxazolinium perclorate); and
other cobdens- ing reagents] at -10 [err]C to 70C. When the arylmalonic
acid (III). is used in the form of a reactive derivative, it - can, for
example, be an anhydride [e.g. a mixed anhydride with an alkylcarbonic 5
acid, an aralkylcarbonic acid, a hydrobalogenic acid (an acid halide),
hydrogen azide  5 (acid azide), phosphoric acid, phosphorous acid, sulfuric
acid, sulfurous acid, hydrogen cyanide (acid cyanide); a symmetrical
intermolecular anhydride; a mixed anhydride with an aliphatic or aromatic
sulfonic or carboxylic acid; or -a special intramolecular anhydride such as
ketene, isocyanate and like reactive anhydrides] ; a reactive ester 10
[e.g. an enol ester; an aryl ester (e.g. a penrachlorophenyl,
p-nitrophenyl, 2,4-dinitro-  10 phenyl or benzotriazole ester)]; a
diacylimino ester; a reactive amide [e.g. amides with imidazole or
triazole; or reactive amides, e.g. 2  ethoxy   1,2-- dihydroquinolin- 1 -
amidel or a formimino derivative (eg. a NN   dialyliminomethyl seter or a
N,N- diacylanline).: 15          If required, the abovementioned acylating
reagens can be usd in the-presence   15 of an acid receptor [e.g. an
inorganic base (e.g. a hydroxide, arbonate or bicarbon- ases of an alkali
metal or alkaline earth metal), an organic base (e.g. a:tertiary amine or
an aromatic base), an alkylene oxide (e.g. ethylene oxide or propylene
oxide)N an amide (e.g. NN-dimethylformanide or hexamethylphosphorotriamde)
and other acid 20      receptors] or a molecular sieve, preferably in a
solvent (particularly a ketone, an ester,  20 an ether, a nitrile, an
amide, a halohydrocarbon, or a mixture thereof). Similarly, compounds of
formula (IX) can be prepared by reacting an amine of the formula: 25
wherein Het is as defined above in- connection with formula (IX, ;or a
derivative  *25 thereof at the carboxy with a malonic acid derivative of
the formula: A-CHCOOH          '              (XI) COOH wheren Ar is as
defined above in connection-with formula (IX), or with a reactive
derivative thereof in which one of the carboxy groups may be prolected 30
Simlarly, compounds of formula (XIII) can be prepared by reacting an amine
30 of the formua: (XIV) or a derivative thereof at the carboxy with a mai
acid devative of the formula: ArCHCOOH                         (XV) COOH 35
wherein Ar is as defined above in connection with formula (XII), or with a
reactive  35 derivative thereof in which one of the carboxy groups may be
protected. Alternatively, compounds (1) can be prepared from the
corresponding non-fused ring azetidinones by cyclization, eg. by a Wittig
reaction. Thus, for example, an azetidinone of formula (IY) may be heated
in an inert solvent  (e.g. an ether, an 40      aromatic hydrocarbon, a
halhydro   an amide, a sulfoxide, or an anhydride to      40 give a
compound (1) in high yield. [err] wherein Ar, COBi: COB , Het and Y are as
defined above;:and each of the three groups R a the same or different being
optionally substituted alkyl or aryl.    7              1,547,351
7 11 Similarly, compounds of formula (IX) can be prepared by heating an
azetidinone of the formula Ar [err] (XH) 



wherein Ar and Het are each as defined above in connection with formula
(IX), and 5      each of the three groups R is the same or different and is
optionally substituted alkyl  5 or aryl, or a derivative thereof at the
carboxy Similarly, compounds of formula (XIII) can be prepared by heating
an azetidone of the formula: ,CH)?  [err] A5HCONH    [err] 3      3 COOH 10
wherein Ar is as defined above in connection with formula (X=), and each of
the   10 three groups R is the same or different and is optionally
substituted alkyl or aryl, or a derivative thereof at the carboxy. When Ar
is p-hydroxyphenyl, compounds (I) can be treated with an acylating reagent
to give compounds (I) wherein Ar is acyloxyphenyl The acylating reagent and
15     reaction conditions employed are conventional in the art.
1 5 When Ar is p-hydroxyphenyl, the compounds can at first be protected at
the hydroxy group with an easily removable protective group and afterwards
deprotected to give the desired hydroxyphenyl compounds. Representative
protective groups include those which form esters [including C1-C6,
e-haloalkanoyl (e.g. trifluoroacetyl or tri- 20      chloroacetyl), CaC
aLkanoyl (e.g. acetyl or formyl), COTC  ,-ketocarboxylic acyl (e.g.  20
acetoaceyl), Ch alkoxycarbonyl (e.g. t-nbutoxycarbonyl,
cydopropylmethoxycarb- onyl, norbornylorycarbonyl or
2,2,2-trichloroethoxycarbonyl), Cs-C araLkoxycarbonyl (e.g.
benzyloxycarboziyl, p-methoxybenzylorycarbonyl, p-nitro~ or
p-methylbezizyloxy- carbonyl or diphenylmethoxycarbonyl), and Eke acyls]
and ethers [including Cow, 25     alkyl (e.g. methyl, t-butyl,
cclopropylmethyl, isobornyl, tetrahydropyranyl or methoxy-  25 methyl),
C7-m aralkyl (benzyl, p-methoxy, p-methyl- or p-nitrobenzyl or diphenyl-
methyl, trityl), and like groups]. The protective group is preferably
introduced at the stage of use of the arylnialonic acid (III) or reactive
derivatives thereof. The deprotec- tion may, for example, be carried out by
1) cleavage of acylates or ethers with an acid 30     (eg. a mineral acid,
a Lewis acid, a strong carboxylic acid or a sulfonic acid) or a  30 base
(e.g. sodium or potassium carbonate, hydroxide or an organic base) at room
tem- perature or, if required, at elevated temperature in the presence of a
cation scavenger, or 2) hydrogenation of p-nitrobenzyloxycarbonyl or
benzyl-oxycarbonyl with hydrogen and platinum or palladium in a
conventional manner. 35         When the carboxy group at
position4,orinthesidchainatposition 7 and/or       35 in group He is
protected, the protective group(s) may be removed to give the desired
compound (I) by conventional methods for removing protective groups. Thus,
for example: 1) highly reactive esters, amides and anhydrides are readily
hydrolyzed with an acid or a base; 2) 2-hdeothyl, benzyl, methylbenzyl,
nitrobenzyl and diarylinethyl 40     esters are cleaved by mild reduction
(e g. with tins zinc or divalent chromium salts  40 in the presence of an
acid; with sodium dithionite; or with catalytic hydrogenation with hydrogen
over a catalyst, e.g. platinum, palladium or nickel); 3) behizyl, methoxy
benzyl, methylbenzyl dimethoxybenzyl, t-alkyl, trityl diarylmethyl and
cyclopropyl- methyl esters are cleaved by the action of an acid or by
solvolysis (e g. with a mineral 45    acid e.g. hydrochloric acid, a Lewis
acid e g. aluminum chloride; a sulfonic acd e.g.  45 toluene-p-sulfonic
acid, a strongly acidic carboxylic acid e.g. trifluoroacetic acid or formic
acid, if necessary in the presence of a cation acceptor e.g. anisole); 4)
phen- acyl, ethynyl or p-hydroxy-3,5-di-t-butylbenzyl esters are cleaved by
the action of a base (e.g. an alkali metal thiophenoxide, an inorganic base
or a basic salt), and like 50     methods.50 Compounds (I) having one or
more free carboxy groups can be converted into corresponding derivatives by
introducing protective groups or substituents into the carboiy group(s) by
conventional methods (e.g. for esters, by the action of the corrs- ponding
alcohols with said condensing reagents, diazo compounds. or haloformates;
for 55    salts, the action of alkali metal hydroxides, carbonates or
alkanoate salts, or the action  55 of organic bases or ion-exchnge resins).
The following- detailed!examples are provided to further illustrate and
describe    
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8 the invention. The elemental analyses and physical constants of the
products in each Examples are consistent with the given structures. In the
Examples, the products usually contain almost equal amounts of the isomers
at the a-asymmetric carbon atom in the amide side chain. Both of the
isomers are, of 5      course, included in the scope of this invention,
and, if necessary, such isomers are  5 separable by chromatographic
techniques or by other conventional methods. The nomenclature adopted is in
accordance with that used in a Japanese Patent Applica- tion, (open to
Public Inspection No. 49-133594) filed by Merck Inc., U.S.A. Preparation 1
(Prepaion of 7a - animo compounds) 10          (1) To a solution 'of
diphenylmethyl 7iA( - phenylacetamidor - 3 - (1 - methyl-  10 tetrazol 5 -
yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 - carboxylate (955 mg) in
methylene chloride (24 ml) are added phosphorus pentachloride (666 mg) and
pyridine (0258 ml) in nitrogen gas at -200C. After Stirring at -2GC for 30
minutes and at room temperature for 30 minutes, the mixture is mixed with
methanol (12 ml) at 15      -20C and stirred at room temperature for 30
minutes. The reaction mixture is    15 diluted with water (6 ml), stirred
for 30 minutes and concentrated under reduced pressure. The residue is
dissolved in 5%  aqueous solution''of sodium hydrogen carbonate under ice
cooling, and extracted with ethyl acetate.  The extrat isi washed with
water, dried on sodium sulfate, and concentrated under reduced pressure.
The 20      separated crystals, are collected by filtration and washed with
ether to yield diphenyl-  20 methyl 7[err](3 - amino - 3 -'( -
methyltetrazol - 5 -yl)thiomethyl -1- oxadethia- 3- cephem - 4 -
carboxylate (661 mg). mp. 151-156C. Yield: 86.5%. v max 3420, 3345, 1790,
1718, 1630 cmrl. NMR: 8 CDQI l.75brs'2H, 3.81s3H, 4.28bnUH  4.50d(4Hz)lH
4.64brs2H, 25      4.98d(4Hz)1H, 6.90s1F, 7.20-7.70mlOH.
25 UV: W  (CEHWSO  286  m   (  8695). [itzj,8  -232.8i7.60  (c-0.360,
(CH3)2SO). (2) In a procedure similar to that of above (1), diphenylmethyl
7[err] - phenylacet- amido - 3 - (2 - methyl - 1,3,4 - hiadiazol - 5 - yl)
- thiomethyl -1 - oadethia  3- 30      cephem - 4 - varboxylate (381.5 mg)
in methylene dhloride (8 ml) is treated with  30 phosphorus pentachloride
(259 mg) and pyiddine (0.1 ml) at -20C, with methanol (8 ml and with  water
(4 ml) to give diphenylmethyl 7P - amino - 3 - (2 - methyl- 1,3,4 -
thiadiazol - 5 - yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 -
carboxylate (273.3 mg). Yield: 88.8%. 35          IR: v C      3420, 3350,
1794, 1723 cmr.                                      35 NMR: 8
1.88s2EI, 2.67s3H, 4.25+4.55ABq(14Hz)2H, 4.52d(4Hz)lH, 4.68s2H,
5.00d(4Hz)IH, 7.07s1lH (3) In a procedure similar to that of above (1),
diphenylmethyl 7[err]8 - phenylacet- amido - 3 - (1 - t - butoxycarb
onylmethyltetrazol- 5 - yl)thiomethyl - 1 - oxadethia- 40      3 - cephem -
4 - carboxyylate (300na) in methylne chloride (1 ml) is treated with  40
phosphus pentacloride (180 mg) and p    ne  .07. ml) at -200C, with
methanol (4 ml), and with water (4 ml) to give dipeny yl 7 - amino   3 -
(1-  t - butoxy- cabonylmethyltetrazol -5 - yl)thiomethyl -: 1 - .oxadeia
-3.  cephem - 4 - carb- oxylate (189 nag). Yield: 76%. 45          IR:-vm
1795, 1753, 1722 cn.                                            45 NMR:  3
w 3 AC13    s9H, 1.60-2.OOm2H, 4.30s2H, 4.4-4.60m1H, 4.65brsMH 4.86s2HM
5.00d(4Hz)lH, 6.95s1lH. Preparation 2 (Introduction of 76 - methoxy) *(1):
A soluiion of diphenylmethyl 7jo  amino --3 (I - methiltetraiol - 5 - yl)-
50      thiomethyl - 1 - oxadethia - 3 - cephem - 4 - carboxylate (600ing)
and 3,5 - di - t-  50 butyl - 4 - hydroxybenzaldehyde (353 mg) ing' a
mixture of benzene (15 Al) and etihylene chloride (5 iml) 'is refluxed for
1 hour while removing water by means of molecular sieve in-a Dean Stark
separator. The resulting solution of diplenyl- methyl 7j[err](3,5: - di -
-t- butyl4- - hydroxybenzal)amnino - 3 (1 _ methyltetrazol- 55      5
-yl)tiomethyl - 1 - oxadetbia -'3 - ceiphem- 4 - carboxylate is cooled
at-10C   55 to. t-15C, mixed with anhydrous magnesium sulfate (I g) and
then nickel peroxide (0.69  g) with stir ring, and stirred at-10C' to-15C
for 30 minutes and at room   
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9 temperature for 15 minutes. The reaction mixture is filtered, and the
solid is washed with benzene. To the resulting solution of diphenyfmethyl 7
- (3,5 - di - t - butyl- 4 - oxo - 2,5 - cyclohexadienylidenemethyl) -
imino - 3 - (1 - methyltetrazol - 5 - yl)- thiomethyl - 1 - oxadethia - 3 -
cephem - 4 - carboxylate is added methanol (10 ml), 5       and the
solution is allowed to stand at room temperature for 1 hour, and
concentrated  5 to dryness under reduced pressure. The residue is
chromatographed on silica gel (30 g) containing 10% water and eluted with a
mixture of benzene and ethyl acetate (4:1) to give diphenylmethyl 7P - (3,5
- di - t - butyl - 4 - hydroxybenzaljamino- 7a - methoxy - 3 - (1 -
methyetrazol - 5 - yl)thiomethyl - 1 - oxadethia - 3 - cephem- 10      4 -
carboxylate (906 mg) as practically pure yellow foam Yield: 99.7%.
1O (2) To a solution of the above product in a mixture of methanol (10 ml)
and tetrahydrofuran (5 ml) is added Girard T reagent (315 mg), and
themixture is stirred for 1 hour at room temperature, diluted with water,
and extracted with methylene chloride. The extract is washed with water,
dried on sodium sulfate, and evaporated 15      to dryness under reduced
pressure. The residue is purified by chromatography on   15 silica gel (30
g)containing 10% water and eluted with a mixture of ethyl acetate benzene:
methylene chloride (1: 1: 1) to give dipheliylmethyl 7,4 - amino - 7a -
meth- oxy- 3 -(1- methyltetazol - 5 - yl)tiomethyl- 1 - oxadethia - 3 -
cephem - 4- carboxylate (469 ng). Over-sBa  yield throughout this example:
73.6%. imp. 160- 20      162C (deposition).
20 IRv m      3425, 3350, 1792, 1724 cm-'. NMR: a         2.00bvrs2H
3.38s3H, 3.87s3H, 4.32s2H, 4.73s2H, 4.92s1H, 7.011slH. As is apparent from
above preparation, nickel peroxide is found to be one of the 25      best
oxidizing reagent  of the phenolic intemediate to introduce a methoxy at
position  25 7a of 1-oxa and also 1-thia cephem rings. I. Ring Formation
Example 1-1 A solution of diphenylmethyl a - [4IP - (1 - mahyltetrazol - 5
- yl)thioacetonyl- 30     oxy - 3[err] (a - phenyl -  -.
diphenylmeitoxycarbonyloxyacetamido) - 2 - oxoazetidin-  30 1 - yl] - a-
triphenylphosphoranylideneacetate (650 mg) in dioxane (5 ml) is refluxed in
nitrogen atmosphere for 16 hours. The reaction mixtue is concentrated under
reduced pressure. The residue is purified by chromatography on silica gel
(20 g) con- taining 10%  water, and eluted with a mixture of benzene ind
ethyl acetate (4:1) 35     to give diphenylmethyl 7y9 - (a - phenyl - a -
diphenylmethoxycrbonylacetamido)-  35 3 - (1 - methyltetrazol - 5 -
yl)thiomethyi  1 - adethia - 3 - cephem - 4 . carb- oxylate (432 mg). mp
107-109MC. Yield: 80%. KBr IR:v m   3410, 1793, 1719, 1694, 1630, 1600 cm
Example I-2 40          In a procedure similar to that described in Example
I-1, diphenylmethyl a-   40 [err] - (1 - methyltetrazol - 5 -
yl)thioacetonyloxy - 3b[err] - (a - phenyl - a - diphenyl-
methoxycarbonylacetamido) - 3a - methoxy - 2 - oxoazetidin - 1  yl] - a -
triphenyl- phosphoranylideneacetate (543 mg) is refluxed in dioxane (5 ml)
for 15 hours in nitrogen gas, and purified by chromatography on silica gel
(15 g) to give diphenyl- 45     methyl 7i - - (- diphenylmeoxycarbonyl  a.
- phenyaamido) - 7  - methoxy-.        45 3 - (1 - methyltetraz  - 5 -
yl)thiomethyl - 1 - oxadethia - 3 - cephem -4  carb- oxylate (540 mg).
Yield: 67%. Example I-3 In i procedure similar to that of Example 1-2,
diphenylmethyl a - [3  - (a - p- 50     benzyloxyphenyla -
diphenylmethoxycarbony       ido) - 3a - methoxy - 4P, - {3-   50 (1 -
methylbetrazol - 5 - yl)thiomethyl - 2 - oxopropoxy} - 2 - oxoazetidin -
1.- yll- b-triphenylphosphoranilideneacetate is refluxed in dioxane for 10
hours under nitrogen and purified by chromatography on silica gel to give
diphenylmethyl 710 - (a- di- phenylnrthoxymabonyl - a  p -
belnzyloxyphenylaeido) - 7a - methoxy - 3 - (1- 55     methyltetrazol - 5 -
yl)thiomethyl - 1 - oxadethia - 3 - cephen - 4 - carboxylate.  55 The
starting material of this process is prepared from diphenylmethyl - a -
(343- benzamido - 4og - allyloxy - 2 - oxoazetidin -1 - yl) -
isopropylideneacetate by the 



alignment of reactions comprising with 1) peracid, 2) t-butyl hypochiorit,
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10 to give diphenylmethyla- [3[err]-  nzamido - 3a - methoxy -4- [3 - (1 -
methyl- tetrazol - 5 - yl)thiomethyl - .2 _ oopropoxy] - 2 - oxouzetidin
1 - yl] - a - iso- propylideneacetate, which is treated with 6) phosphorus
pentachloride, ) methanol, and 8) triethylamine to give dipheanylmethyl m.
- [3,30- amino - 3a - methoxy - 4/3- 5       {3 - (1 - methyltetrazoi -. 5
- yl)tbiomethyl - 2 - ozopropoxy}  2 - oxoazetid _- - 5 yl] [err]-
isopropylideneacate, which is treatd with 9) a - p - benzyloyphenyl -
benzyloxycarboxylacety chloride and iiethylamine, 10) ozone, 11) zinc and
acetic acid, 12) thionyl chloide and pyridine, and 13) tripheyphos~phine.
11. Amide formation 10                 :
10 ..To a stirred soluio of. diphenymethyl 7[err] - amino - 3.- (I -.
methyltetrazol  5 yl)thiomethy I -1_ oxadethia - 3 - cephem -4-  rboxylate
(192 mg in tetrahydro- .fura  (2 ml) and acetone (1 ml) are. aded
nnodphenyln~hyl.phenylmelonate (208 mg) and N. ethoxycarbonyl-2- ethoxy -
1,2 -   dihyd         (148 mg) at 15      oc, and then the mixture
istaheowed to stand at room temperature overnight. The  15 reaction mixture
is diluted with ethyl    washed with. 2N      hloric acid, water, 5%
aqueous solution of sodium hyd    nate, and e  water, dried on sodium
sulfate, and evaporated to dryness. The residue is purified by
chromatography on silica gel (20 g) containing 10% waterand eluted with a
miure of beneene and 20      ethyl acetate (4:1). The crystals obtained
from the fraction are washed with a mixture  20 of ether an n-pentane to
give diphenyl[ehiyl 7/3- (  phenyl- diphenylmethoxy- carbonyacetamido) - 3
- (1 - methyletrazol - 5 - yl)thiomethyl 1 _ oxadethia - 3- cephem  4 -
carboxylate, mp. 100-105C. Yield: 40% IR V CHCa .1800, 1720, 1680 cm-1. max
25          NMR:  4           7.00s1H, 6.95slH, 5.8Odd(4.9Hz)1H,'
5.06d(4HzM)L          25 4.75slE 4.65brs2H, 4.33s21, 3.86s3HL By using a -
(diphenylmethoxycbonyl - a - phenyl)acetyl chloidde,, triethyl- amine
hydrochloride, and pyridine instead of mono-diphenylmthyl phenylmalonate
and N - ethoxycarbonyl - Z.- ethoxy -'1,2 - diliydroquinolne, the reaction
is ana- 30      .logously carried out for 25 minutes to give the same
product as mentioned above. in  30 99% yield. m~p. 107-109C. IR: v    3410,
1793, 1719, 1694, 1630, 1600 cma-. WV: A ()SO  281 min (e=10136). NMR:
38(CD),S   3.84s3H, 4.30br2H, 4.58brs2H, 4.69slH/2, 4.7lslH/2, 35
5.02d(4Hz) 1    5.76dd(4;9Hz)1,  6.86brslH,, 6.90brslH,  7.0 - 7.5m20  ,
35 7.76d(9Hz)1H, [a]wP  .144.28.10 (c=  226, (CH ),SO). Example I1-2 To a
stirred solution of diphenylmetfiyl 7P - amino -3 - (1 - medhltetrazo - 5-
40      yl)thiomethyl - 1 - oxadedhia - 3 - cephem - 4-- carWoxyfate'(500
mg) in methylene  40 chloride (20 ml) are added pyridine (0.1 ml) and a
solution of a - (p - nitrobenzyloxy- carbonyl) - a -phenylacety[ chlride
(510 mg) in miethylene chloride (2 ml) under i         n  nitrogen
atmosphere, and the  iu-ture is stirred for 25 minutes. The reaction
mixture is poured into water, and .extracted with methylene chlride. The 45
extra  i driedton sodium sulfte and evaporat-d to dryness to yield
residue-(1.04 g)  45 which is chromatographed on silica gel (40 g)
containing 10%'waiter, eluted with a mixture of benzene and ethyl acetate
(4:1), and c  from a mixture of ethyl acetate and ether to give
diphenylmethyl 7O -  (a - p - nitrobeuzyloxycarbonyl phenylacetamido) - 3 -
(1 - methyltetrazol - 5 - yl)tliomethyl - 1 - oxadethia - 3- 50
_ 4- a uboxylate (670 mg),                                              50
mp. 122-125C.-Yield: 83%. : UV: A (%)s  278 nm (ea= 18490). IR: v
3400, 3340, 1792,1742, 1718, 1680, 1631, 1604,,1520, 1345 cmr- 
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1,547,351                                      11 Exanple 11-3 To a stirred
solution of diphenylmethyl 7 - amino - 3 - (1 - methyltetrazol - 5-
yl)thiomethyl`- 1 - oxadethia - 3 - cephem - 4 - carboxlyate (100 mg) in
methylene choride (11 ml) are added pyridine (21 mg) and a solution of a -
(indan - 5 -y 5      oxycarbonyl -  - phenylacetyl chloride (prepared from
the corresponding acid (77  5 mg)) in methylene chloride (2 ml) under ice
cooling, and the mixture is stirred for 30 minutes. The reaction mixture is
poured into a mixture of ethyl acetate and water, and the organic layer is
taken up. This is washed with diluted hydrochloric acid aqueous soution of
sodium hydrogen-carbonate, water, and aqueous solution of 10      sodium
chloride, dried on magnesium sulfate and evaporated to dryness. The residue
10 is purified by chromatography on silica gel (5.5 g) containing 10%
water, and eluted with a mixture of benzene and ethyl acetate (4:1) to give
diphenylmethyl 7[err] - [a- (5 - indenyl(oxycarbonyl - a -phenylacetamido]
- 3 -(1- myletrazoh  5 - yl- tiometyl - 1 - oxadethia - 3 - cephem - 4 -
carboxylate (144 mg) as pale yellow 15     foam. Yield: 95A%. [err] Example
11-4 To a solution of diphenylmethyl 7P - amino - 3 - (1 - methyltetrazol _
5 - yl)- dhiomethyl-1-oxadethia-3-cephem4 carboxylate  (144 mg) in
methylene chloride 20     (4 ml) are added pyridine (0.048 ml) and a
solution of phenylmalonyl hemichloride  20 in methylene chloride (2 nml)
(prepared by reacting phenyhnalonic acid (108 mg) with tinyl chloride
(0.048 ml) in a mixture of ether (1 mi) and dimethylformamide (2 drops) at
room temperature for 20 hours) and the mixture is kept at 0 C for 20
minutes. The reaction mixture is diluted with ethyl acetate, washed with
dilute 25     hydrochloric acid and water, dried on sodium sulfate, and
concentated. The residue  25 is purified by chromatography on silica gel
containing 10% water, and eluted with a mixture of ethyl acetate and
benzene (1:1. to 1:0) to give diphenylmethyl 7/0 1 (a - carboxy - a -
phenylacetamido) - 3 - (1 - methyltetrazol - 5 _ yl)thiomethyl - 1-
oxadethis - 3 - cephem - 4 - carboxylate (107 mg). Yield: 61%. 30
Example 11-S                                      30 To a solution of
7[err] - amino - 3 - (1 - methyltetrazol - 5 - yl)tioyl _ 1- oxadethia - 3
- cephm - 4 - carboxylic add (78 mg) and triedhylanine (0.036 ml) in
methylene chloride (1 ml) is added a solution of phenylmalonyl monochlorde
mionobenzhydryl ester in methylene chloride (2 ml) [prepared by reacting
monobenz- 35     hvdryl  ylmalonate (60 mg)-with thionyl chloride (0.04 ml)
in a mixture of ether  35 (1 ml) and dimethylformamide (1 drop) at room
temperature for 10 hours] and the mixture is kept at 0 C for 1 hour. The
reaction mixture is diluted with q a  mixture of ethyl acetate and acetic
acid (9:1) to.give 7[err] - (a - diphenyyl - phenlylacetamido) - 3 _ (1 -
methyltetrazok - 5 - yl)thiomethyl - 1 - oxadethia - 3- 40     cephem -44
-carboayli acid (60 mg).                                             40
Example II-6 To a solution ofn.. 7- anino  3 - (1  -
methyltetryzolJ-S-l)thdomethyl -1- oadethia _3 - cephem - 4- carboxylic
acid (78 mg) and triethylamine (0.036 ml) in methylene chloride (1 ml) is
added a solution of phenyhlorf y e (45 45     in methylenecloride(0.5 ml),
and the mixture is kept at 0 for 2 hours. Tereac-  45 tion mixre is wased
with water, dried, and evaporated. The residue; is dissolved in ethyl
acetate, purified by chromatography on silica gel (10 g) containing 10%
water, and eluted with a mixture of ethyl acetate ead acetic acid (9:1) to
yield 710 1 (a- phenyl -   - caboxyace do) - 3 - (1 - methyltetrazol - 5 -
yl)thiomethyl - I - oxa- 50     dethia 3 - cephem - 4 - carboiylic acid (88
mg). Yield: 74%.                    50 Example 11-7 A solution of
diphesylthyl 7[err] - amino - 3 - (1 _methyltetrazol - 5 - yl)thio- methyl
- 1 - onadethia - 3-  phem - 4 - carboxylate (96 mg  in methylene chloride 



(3 V) is added to a solution of a mixed anhydride [prepared by reacting
mono-t-butyl 55     p-hydroxyphenylmalonate (76 mg) with i-butyl
chloroformate (0.037 ml) in the pre-  55 sence of triethylamine (0.0416 ml)
in methylenechloride (4 ml) at -30C for 30 minutes and at.0C for. 10
minutes], and the mixture is stirred at -30C for 30 minutes, at 0C for 2
hours, and at room temperature for 30 minutes. The reaction mixture is
concentrated under reduced pressure. The residue is dissolved in a mixture
60     (2 ml) of pyridine and water (7:3), and stirred at room
temperaturefor I hour. The  60    12
1,547,351                                        12. reaction mixture is
poured into ice-water, and extracted with ethyl  acetate. The extract is
washed wtih water, 2N-hydrochloric acid, water, 5%  aqueous solution of
sodium hydrogen carbonate, and water, dried on sodium sulfate, and
concentrated under reduced pressure. The residue (148 mg) is purified by
hromatography on silica 5      gel (15 g) containing 10% water and eluted
with a mixture of benzene and ethyl   5 acetate (4:1). The eluate is
triturated in a mixture of ether and pentane to give di- phenylmethyl
7[err]- (a - p - hydroyphenyl    - t- butoxycarbonylacetamido) - 3- (1 -
mehyltetrazol - 5 - yl)thiomethyl - 1 - oxadethia 3 - cephem - 4
carboxylate (66 mg). mp. 124-1260C. Yield: 46%. 10          iR: v  CHci
3410, 3320, 1800, 1717, 1679, 1510  1.                          10 NM&R:8Xs
1.40s9H, 3.80s3H1, 4.27brs2HA  4.38slH/2, 4.42slH/2, 4.62brs2H,
5.04d4Hz)IH, 5.70dd(4;lOHz)H, 6.46 -8.31m17H.' Example I-8 To a suspension
of a - p - hydroxyphenylmalonic acid monobenzhydryi ester 15     (507 mg)
in methylene chloride (3 ml) are added triethylamine (139 ,d) and oxalyl
15 chloride (85 A) at 0C After stirring for 45 minutes at 0 C, the mixture
is added to a solution of diphenylmethyl 7[err] - amino - 3 - (1 -
methyltetrazol - 5 - yl) - thio- methyl - 1 - oxadethia - 3 - cephem - 4 -
carboxylate (191 mg) in methylene chloride (3 ml) and-py e (80 pl) at 0C.
After stirring for 30 minutes at OC, the reaction 20    'mixture is diluted
with etyl acetate, washed with 2N-hydrochloric acid, water, 5%  20 sodium.
hydrogencarbonate aqueous solution, and water, dried on sodium sulfate, and
concentrated under reduced pressure. The residue is chromarographed on
silica gel 15- g) cotaining 10% water; and eluted with a mixture of benzene
and ethyl acetate (9:'1) to give diphenylmethyl 7jP - [a - p -
hydroxyphenyl. - ia -  diphenylmethoxy- 25      carbonylado- 3 - (1 -
methyltetrazol - 5 - yl) - thiomethyl - 1  oxadethia-     25 3- cephem -4-
carboxylate as colorless fom (137 mg). Yield: 41-.6%. IR: [err] NMR:  8
[[err] 4.93brd(4Hk)1H, 5.47-5.77mlH.. 30
Example 11-9.                                     30 To a  solution of
diphenyhmethyl 7[err] -amino - 3 - (1 - methyltetrazot - 5 - yl)- thioethyl
1 - oxadethia -3 - cephem - 4 - carboxylate (96 mg) in a mixture of
tetrahydrofuran (1 ml) and actone (0.5 ml) are added moano-t-butyl
-(2-thienyl)- inalonlate (129- mg) and 1-ethoxy
carbonyl-2-ethoxy-1,2dihydroquinoline (132 mg) in 35     four equal
portions at' 1 hour intervals with stirring at room temperature in nitrogen
35 gas, and the mixture is stirred for 1 hour. The reaction mixture is
diluted with ethyl ethyl acetate, washed with 2N-hyd rooloric acd, water,
5% aqueous sodium hydrogen- carbonatg and water, dried on sodium sulfate,
anduconcenad under reduced pres- sure. The residue (251 mg) is purified by
chromatography on silica gel (10 g) con- 40     taining 10% water, and
eluted with a mixture of benzene and ethyl acetate (4: 1). The  40 eluate
is triturated with a mixture of ether and pentane to give diphenylmethyl
7[err] [a -:(2 - thienyl) _ a - t - butoxycarbonylacetamido] - 3 - (1 -
mefhyltetrazol  5- yl)thiomehyl - 1'- oxadethia -3- cephem -4 - caboxylate
as emorphous powder (49 mg)  mp. 97..9 ~ Yield: 34.8%. max   34, 1    1720,
1690, 1511 cm1.                                 45 [err] Example 1I-10 To a
solution of diphenylmethyl 7[err] - amino - 3  (1 - methyltetrazol- 5  -
yl) - 50     thiomiethyl 1-  -  oxadethia - 3 - cephem  4. - carboxylte
(96' mg) in a mixture of  50 



tetrahydrofuran (1 ml) and acetone (0.5 ml) are'added mono-t-butyl
[err](3-thienyl)- malonate (132 mg) 'and
1-ethixycyl-2-ethoxy-1,2-dihydroquinoline :(132 mg) under ic-cooling, and
the mixture is stirred at room temperature for 4 hours. The reaction
mixture is diluted with ethyl acetate, washed with water, IN-hydrochloric
55     acid, water, 5% aqueous solution of sodium hydrogen carbonat, and
saturated soin-  55 tion of sodium chloride, dried on magnesium sulfate,
and concentrated. The residue (198 mg) is purified by chromatography on
silica gel (10 g) containing 10% water,    13
1,547,351                                     13 and eluted with a mixture
of benzene and ethyl acetate (1:1) to yield diphenyl- hyl 71O -[[err]l) - a
- t - butoxycarbonylacetamido] - 3   ( - methyl- tetrazol -5 -
yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 - carboxylate (56 mg) as
colorless powder. mp. 85-90C. Yield: 39.7%1. 5           IR  m  1798, 1720,
1685, 1630 cmr-1.                                    5 CDC162 NMR: is
1ACm911, 3.853UH, 4.32s2H, 4.67m3H, 5.06d(4Hz) 11, 5.86dd(10;4Hz)lH,
7.00slH, 7.1-7.65ml4H. Example II-11 To a solution of diphenylmethyl 7[err]
amino - 3  (1 - t - butoxycarbo xylmethyl- 10     tetrazol - 5 -
yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 - cadooxylate (102 mg)  10
in a mixture of tetrahydrofuran (2 mil) and acetone (1 ml) are added
monobenz- hydryl a-phenylhalouate (186 m g) and N-ethoxycarbonyl - 2 -
edthoxy - 1,2 - dihydro- quindine (88 mig) in two portions, and the mixture
is stirred at room temperature for 3.5 hous The reaction mixture is mixed
with ethyl acetate, washed with 2N-hydro- 15     chloric acid, water, 5%
sodium hydrogencarbonate aqueous solution and water, dried  15 on sodium
sulfate, and concentrated under reduced pressure. The residue is chromato-
graphed on silica gel (10 g) containing 10% water, eluted with a maixture
of benzene and ethyl acetate (9: 1), and concentrated to give
diphenylmethyl 7,8 - (a - diphenyl- metboxycarbonyl - a - phenylacetamido)
- 3 - (1 - t - butoxycarbonylmethyltetrazol- 20      5 - yl)htiomethyl - 1
- oxadethia - 3 - cephem - 4 - carboxylate (63 rog) as colorless  20 foam
Yield: 39%. CH IR: [err] 4.902, 4.73s1H/2, 4.71slH/2, 4.60brs2H, 4.30s2H,
1.4Os9H. NMR:  8           6.96slH, 6.93slH, 5.75dd(4;9Hz)lH, 5.03d(4Hz)lH,
25                                     Example II-12
25 To a solution of diphenylmethyl 7[err] - amino - 3 - (1 - t -
butoxycarbonylmethyl- tetrazol - 5 - ylpthioethyl - 1 - oxadethia  3 -
cephem - 4 - carboxylate (87 mg) in acetonitrile (2 ml) are added N - [a -
t- butoxycarbonyl - a - (2 - thienyl)acetoxy]- succinimide (76 mg) and
N-methylmorpholine (0.016 ml) in nitrogen atmosphere, 30      and the
mixture is stirred for 90 minutes. The reaction mixture is mixed with ethyl
30 acetate, washed with dilute hydrochloric acid, water, 5% sodium
hydrogencarbonate aqueous solution, and water, dried on sodium sulfate, and
concentrated. The residue is chrontographed on silica gel (10 g) containing
10% water, and eluted with a mix- ture of benzene and ethyl acetate (9: 1)
to give diphenylmethyl 7,3- [a - t- butoxy- 35      carbonyl - a - (2 -
thienyl) - acetamido] - 3 - (1 - t- butoxycarbonylmethyltetrazol-  35 5 -
yI)thiomethyl - 1 - oxehia - 3: - cephem 4 - carboxylate   as colorless
foam. Yield: 80%. IR: v CHC6 1802, 1750, 1722, 1690c- . NMR:
6.93sl1    5.72dd(4;9Hz)lH,  5.06d(4Hz)1H,  4.83.2 40      4.75brslIf,
4.6Obrs2H, 4.30i2H, 1.45s18H.1                                     40
Example Il-13 To a solution of diphenylmethyl 73 - amino - 3:. (2-- meithyl
- 1,3A4 - thiadiazol- 5 - yl)tbiomethyl - 1  o-  ethia   3 - cephem - 4 -
carboxylate (215 mg) in a mixture of tetahydrofuran (4 ml) and acetone (2
mi) are added three lost of hemi- 45      diphenylmethyl a-phenylmalonate
(131 mgx3) and 1 _ ethoxycarbonyl - 2 - ethoxy-  45 1,2 - dihydroquinoline
(107 mg x 3) at room temperature in 15 hours intervaL After 2 hours, the
reaction mixture is diluted with ethyl acetate, washed with water, diluted 



hydrochloric acid, water, aqueous sodium hydrogencarborat, and water, dried
on sodium sulfate, and concentrated. The residue is purified by
chromatogaphy on silica 50     gel (30 g) containing 10% water, eluted with
a mixture of benzene and ethyl acetate  50 (4: 1), and the eluate is
triturated with a mixture of ether and xi-pene to give di- phenylmethyl
7[err] - (a - phenyl - a - diphenylmethoycarbonytamido) - 3 - (2- methyl
1,3,4   thiadiazol - 5 - yl)tbiomethyl - I w- oxadthia - 3 -cehm-4-ar
oxylate (170 mg) as colorless foam  Yield: 47.5%. 55         IR- v
3350, 1799, 1715, 1690sh cm                 5 *max NM   [err]    14
1,547,351:       .                              14 Example II-14 To a
solution of a - diphenymethoxycarbonyl - a - phenylacetic acid (103.9 mg)
in methylene chloride (2 ml) cooled at OC are added triethylamine (0.042
ml) and exalyl chloride (0.0256 ml). After stirring for :10 minutes at V
C,-the -mixture is 5       poured into a solution of diphenylmethyl.-7[err]
- amino - 7[err] - metboxy _ 3 --(1 - methyl-  5 tetrazol - 5 -
yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 - carboxyl;te (101.7 mg) and
pyridine (0.0594 ml) in methylene chloride: (5 ml) at OC, stirred for 1
hour at 0C, diluted with ethyl acetate, washed with dilute hydrochloic acid
,water; aqueous sodium hydrogencarbonate, and water, dried on sodium
sulfate, and concentrated 10       under -reduced  pressure. The obtained
residue is chronutographed on silica gel (20 g)  10 containing 10% water,
and eduted with a mixture of beizene and ethyl acetate (4: 1) to give
( - diphenylmeth'oxycarbonyl --phenylacetamido)- 7a -ethoy 3-(1-
methyltetrazo_-5yl)thiomethyl-1-oxad.etbia-3-cephem; 4 - carboxylate (1212
mg) as colorless foa  Yield: 724%. 15          IR: v         [err]
15 NMR:[err] Example II-15 A mixture of a - (inden - 5.- yl)oxycarbonyl - r
-phenylacetic acid (148 mg) and 20      thionyl chloride (0.25 -mi) is
heated at 700C  for I hour, and evaporated under reduced  20 pressure. The
residue is dissolved in benzene (2 ml) and evaporated again to dryness. The
residue is dissolved in methylene chloride (2 ml), and poured into  a
solution of diphenylmethyl 7[err] - amino - 7a  methoxy - 3 - (1
-imethyltetrazol -'5 _.yl)thio- methyl - 1 - oxadethia - 3.- cephei- 4 -
aboyIate (10i.7 mg) and pyridine (0.016 25      ml) in nmethylene chloride
(4 ml) at 0C. After stirring for 30 minutes at 0C, the  25 mixture is
diluted with ethyl acetate, washed with aqueous sodium hydrogencarbonate,
water, diluted hydrochloric acid, and water, dried on sodium sulfate, and
evaporated under- reduced pressure. The residue is chtomapographed on
silica- gel (20 g) contain- ing ,10% water to give diphenylmethyl- 7[err] -
[a -- (indan -5- - yl)Xycarbonyl - [err] 30      pheylaeamidol - 7a -
meihoxy - 3 - (1 - methyltetraol -5 _ y)thiomethy - 1-        30 oxadethia
-3 _       - 4 - carboxylate (116.1 mg) as colorless foam. Yield: 73.8%.
IR: vt      3390, 3320, 178,0, 1727, 1700 cm NMR:  8
2.05quintet(7Mz)2H, 2.87t(7Hz)4H,.. 3A8s3 3.77.31, 4.23.2HW,4.53621,
4.87s1H, 5.02slE . 35                                     Example II-16
35 To a solution of a - diphenylmethoxycarbonyl _ a - p -
acetoxyphenylacetic acid (142 mg) in methylene chloride (2 ml) cooled at
00C   are added triethylamine (0.0416 ml) and oxalyl chloride (0.0256 ml).
After stirrig for 15 minutes at 0C, the mixture is mixed gradually with a
solution of diphenylmethyl 7[err] - amino - 7a - methoxy- 40      3 - (1 _
methyltetrazol-5- yl)thiomethyl - I - oxadetia - 3 -cephem - 4- carb-    40
oxylate (101.7 mg) and pyridine (0.024 ml) in methylene chloride- (4 ml)
-at 0C, stirred for 15 minutes, diluted with ethyl acetate, washed with
aqueous sodium hydrogencarbonate, water, diluted hydrochlori acid, and
water, dried on sodium sulfate, and:-concentrated under reduced pressure.
Tbe obtained residue is chromato- 45     graphed on silica gel (20 g)
containing 10% water to give diphenolmethyl 7,6I - (a-  45
diphenylmethoxycarbonyl - a _ p - acetowypbenyacetamido) - 7a - methoxy - 3
- (1- methyltetrazo - -5 - yl) - thiomethyl - 1 - oxadethia - 3 - cephem- -
4 _: carboylate 



(133.4 rmg) as colorless foam from fractions eiuted with a mixture-of
benzene and e-thyl acetate: (2 :1). Yield : -7,4.5%. 50          R:  .
3325, 1792 1730; 1700sh cr'.                                     50 NMR:
[err] 4.9[err] Example 11-17 To a solution of q - diphenylmeya         - a
- p - hydoxyphenylaetic acid 55     (254 mO in methylene cbloride (3 ml)
are-added triethylamine (0.083 ml) and oxalyl  55 chloride (0.051 ml) at
0C. After stirring for 15 minutes, the m~ixture is added to a solution- of
diphenylmethyl 7  - amino - 7a - methoxy - 3 - (1 - methyltetrazol- 5-
yl)'- eioi0l-  -1 --oxadethia - 3 - cephem - 4 - carboxylate (1017 mg) and
pyridmne (0.048 ml) in methylene chloiride (4 ml)' at 0C. After stirring
for 30 minutes    15                                     1,547,351
15 at 0 C  the mixture is diluted with ethyl acetate, washed with aqueous
sodium hydregencarbonate, water, hydrochloric acid, and water, dried on
sodium sulfate, and evaporated under reduced pressure. The obtained residue
is chromatographed on silica gel (20 g) containing 10% water and eluted
with a mixture of benzene and ethyl 5      acetate (2:1) to give
diphenylmethyl 7/0 - (a - diphenylmethoxycarbonyl - a - p-.  5
hydroxyphenylaetamido) - 7a  methoxy - 3 - (1 - methyltetrazol - 5 -
yl)thiomethyI- 1 - oxadethia - 3 - cephem - 4 - carboxylate (86.4 tg) as
colorless foam  Yield. 49.6%. IR: v     3 3585, 3315, 1790, 1722, 1700sh
cm-1. max 10     (4.67s+4.70s)1H, 5.028111
10 NMR: 8 CDC13 (3.45s+3.48s)3H, (3.72a+3.75s)3H, 4.18s2H, 4.45s2H, Example
11-18 To a suspension of i - (5 - indanyl)oxycarbonyl - a - p -
hydroxyphenylacetic acid (370 mg) in methylene hloride (4 ml) are added
triethylamine (139 pl) and 15      oxalyl chloride (85 pl) at 0C in
nitrogen to give clear solution. After stirring for 20  15 minutes at 0C,
the mixture is added to a solution of diphenylmethyl 7, - amino- 7i -
methoxy - 3 - (I - mehyltetrazol- 5 - yl) - thiomethyl - I - oxadethia - 3-
cephem - 4 - carboxylate (203 mg) in methylene chloride (5 ml) and pyridine
(80 AI) and the mixture is stirred for 10 minutes. The reaction mixture is
diluted with ethyl * 20     acetate, washed with  2N-hydrochloric acid,
water, 5%  sodium hydrogencarbonate  20 aqueous solution, and water, dried
over sodium sulfate, and concentrated under reduced pressure to give pale
yellow foam  which is chromatographed on silica gel (50 g) containing 10%
water, and eluted with a mixture of benzene and acetic acid (1:1) to give
diphenylmiethyl 7 [err]  - [err]- p - hydroxyphenyl - a - (5 - indanyl) -
oxy- 25      carbonylactamido- 7[err] - methoxy - 3   (1 - methyletrazol -
5 - yl) - thiometh    25 1 - oxadethia - 3 - cephem - 4 - carboxylate as
crystalline residue (230 mg); Yield: 71.6%) which is recrystallized from a
mixture of chloroform and ether to give pure crystals melting at 114-116C.
UV:           272 (e-9500), 284 (d=9260) nm. 30     4.65s2HK 5.07sl,
5.13slH, 6.92brs3H.-                                           30 [err]
Example [1-19 To a solutio of a - t - butozycarbonyl. - a - (3 -
thienyl)acetic acid (97 mg) in 35     methylene   chloride (1 ml) are added
triethylaimine (0.042. ml) and oxalyl chloride  35 (0.026 ml) at 0 C in
nitrogen atmosphere. After stirring for 30 minutes at 0C, the mixture is
poured inato a solution of diphenylmethyl 7 --amino - 7acid - nmethoxy - 3-
(1 - methyltetrazol - 5 - yl)thiomethyl - 1 - oxadethia - 3   cephem -4
carboxylate (101 mg) and pyridine (0.024 m) in methylene chloride (3 ml) at
0C in nitrogen 40     atmosphere. After stirring at 0C for 90 minutes, the
mixture is diluted with methyl-  40 ene chloride, washed with 5%  sodium
hydrogencarbonate in water, 2N-hydro- chloric acid, and water, dried on
sodium sulfate, concentrated under reduced pressure, chromatographed on
silica gel (5 g) containing 10% water, and eluted with a mixture of benzene
and ethyl acetate (2:1) to give diphenylmethyl 7[err] - [a - t - butoxy- 



45     carbonyl -a  - (3 -tbienyl)acetamido] - 7a - methoxy -3 _(1 -
methyltetrazol - 5-  45 yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 -
carboxylate (144 mg) as colorless foam. Yield: quantitative. [err] CDCI.
NMR: [err] 50    (3.53s+3.50s)[err]
50 Example 11-20 .To a solution of 3-thienylmkinic acid indanyl ester
(120lig) in methylene chloride (1.5 ml) are added triethylamine (42 tl) and
oxalyl chloride (26 pl) under ice cooling. After stirring for 15 minutes,
the mixture is added to a solution of 55     dipheylmethyl 7LS - amiino -
7w.- methmy   3 - (I _5methyltetrazol - S - yl) - thio-  55 methyl - 1 -
oxadethia - 3 - cephem- 4 - carboxylate (116 mg) in niethylene chloride
(9 I6                                        1,547,351
16 (3 ml) and pyridine (24 pl) and the mixture is stirred at 0C for 1 hour.
The  reac- tion mixture is poured into ethyl acetate, washed with
2N-hydrochloric acid, water, 5% sodium hydrogencarbonate aqueus solution,
and water, diied over magnesium sulfate, and concentrated. The residue is
chromatographed on silica gel (10 g) con- S       taning 10% water, and
eluted with a muture of beazene and ethyl acetate (10:1)   5 to give
diphenylmethyl 7jO :. [IE - (3 - thienyl) -  - (indan - 5 -
yl)oxycarbonylabet- amido] - 7 - mithoxy - 3 - (1 - methyletrazol - 5
yI)thiomethyl - 1 - oxadethia- 3 - cephem - 4 - carboxylate (140 mg).
Yield: 78%. IR: v        3400, 3327, 1789, 1736, 1712 cm-1. 10
NMR: [err] [err] [err] ExAmple I12i To a solution of 3-thienyilonic acid
monobenzhydryl ester (710 mg) in 15      methylene chloride (5 ml) are
added' triethylanihe (210 ,u) and oxalyl chloride (130  15 ,l) under ice
cooling. After stirring'for 15 miinutes at the same temperature, the mix-
ture is added to a solution of diphenyhethyl [err]   - amino - 7a --methoy
- 3  (1- methyletrazol - 5 - yl)thionethyl - 1 - oxdthia  3 - cephe   - 4
-carboxylate (510 mg)- in inerhylene chloride (15 ml) and pyridine (120  )
under ice coling. After stir- 20      ring for 30 minutes, the mixture is
poured into ethyl acetate, washed with .2N-hydro-  20 chloric acid, water,
5% sodium hydrogencarbonate and water, dried on magnesium sulfate, and
concentrated. The residue is chromatographed on siLica gel (100 g) con-
taining 10% water, and eluted with a mixture of benzene and ethyl acetate
(10: 1- 4: 1) to give diphenylonethyl 710 - l[a -' (3 - thienyl) -  -
diphenylmethozycsrbonyl- 25      acetumido] - 7a - methoxy - 3
(1methyteazol-5-yl)thiomethyl - 1 - oxa-          25 dethia - 3 - cehem  -
4 - carboxylate as colorless foam (834 ag). IR: v [err] NMR: [err] 6.87s2H.
30                               Example 11-22 (phenyl ester)
30 To a suspension of 3-thienylmalonic acid monophenyl ester (105 mg) in.
methyl- ene chloride (1.5 ml) are added triethylamiine (42 [err]) and
oxalyl chloride (26 Al) under ice cooling. After stirring for 15 mnutes,
the mixture is added to a solution of diphenyl- 35      methyl 7[err]
amino - 7[err] - methoxy - 3 -'(1   methyltetrazol - 5 - yl)thiomethyl - 1-
35 oxadethia - 3 - cephem - 4 - carboxylate (116 mg) in methylene chloride
(3 ml) and pyrdine (24 A1) at  OC, and-the mixure  stirred at 0C for 1
hour. The reaction mixture is poured into ethyl aetate, washed wth
2N-hydrodhloric acid, water, 5%. sodium hydrogencarbonate aqueous solution,
and water, dried over mognesium sulfate, 40      and concentrated. The
residue is chronatographed on silica gel (10 g) containing 10%  40 water,
and eluted with a mixture of benzene and ethyl aceiate (8:1) to give di-
phenyhmethyl 70 - [a - (3 - thienyl) - [err] - phenoxyarb olacetarnido] -
7a - methoxy- 3 - (1 - methyletrazol - 5 - yl)thiomethyl - 1 - oxadethia
3 - cephem - 4 - carb- 



oxylate as colorless foam (125 mg). Yield: 76% . 45         IR: v
3406,3341, 1789, 1740, 1711 cmr 1.                             45 NMR:
[err] 6.88s1H. [err] Example  -23 To a solution of 3-thienylacetic acid
ono-3,-dinethylphenyl ester (120 mg)            50 in methylene chloride
(1.5 ml) are added triethybminie (42 4) and oxalyl chloride. (26 [err])
under ice cooling. After stirring for 15 minutes, the mixture is added to a
solution of diphenylmefthyl 7 B - amino - 7I - methoxy - 3 - (1 -
methyltetrazol - 5- yl) - thiomethyl - 1      oxadethia -3- cephera -4 -
caboxylate (116 mg) in methylene 55      chloride(3 ml) and pyridine (24
l), and the mixture is stirred at O C for I hour.  55 The reaction mixture
is poured int ethyl acetate, wasIhed with'2N-hydrochloric acid, water, 5%
sodium hydrogencarbonatee aqueous solution, and water, died over magne-
sium sulfate, and concentrated. The residue  is Ocmatographed over silica
gel (10 g)    containing 10% water, and eluted with a mixture of benzene
and ethyl acetate (10: 1) to give diphenylmethyl 70 - [a -  (3 - thienyl) -
a - (3,4 - dimethylpheyl)oxycarb- onylacetamido] -   - methoxy - 3 - (1 -
methyltetrazol - 5 - yl)thiomethyl - 1 - oxa detia -3- 3 ephem  4- 4
arboxylate(128 mg). Yield: 72%. 5          IR: vC        3405, 3340, 1790,
1737, 1712 ar1.                             5 max NMR: S          2.22s6H,
3.5003  3.76s3K  4.24821, 4.56s2H, 4.95slH, [err] [err] Example 11-24 10.
To a solution of [err] - diphenylmethoxycarbonyl - a - (2 - thienyl) -
acetic acid  10 (176 mg) in methylene chloride 1 ml) are added
triethylamine (0.055 ml) and oxalyl chloride (0.034 ml) at 0C under
nitrogen. After stirring for 15 minutes. at 0C, the mixture is added to a
solution cf diphenylmethyl 7,1 - amino - 7a - methoxy - 3- (1 -
methyltetrazol - 5 - yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 -
carboxylate 15     (101 mg) and pyridine in methylene chloride (3 ml) at
00C The mixture is stirred for  15 30 minutes, diluted with ethyl acetate,
washed with 5% sodium hydrogencarbonate aqueous solution, water,
2N-hydrochloric acid, and water, dried on sodium sulfate, and concentrated
under reduced pressure. The obtained residue is chromatographed on silica
gel (10 g) containing 10%Y water, and eluted with a mixture of benzene and
20      ethyl acetate (4:1) to give diphenylmethyl 71[err] - [a -
diphenylmethoxycarbonyl - a-  20 (2 - thienyl)acetamido] - 7a - methoxy 3
3- (1 _ methyltetrazol - 5 - yl) - thiomethyl- 1 - oxadethia - 3 - cephem
-4 - carboxylate (140 mg) as colorless foam. Yield: 85%. IR: CEa3 1785,
1720, ca. 1700 cnm . NMR:  8 C [err] 25     3.40
25 Example II-25 To a solution of a - (p - benzyloxyeyl)malonic acid
monobenzyl ester (376 mg) in methylene chloride (4 ml) are added
triethylamine (105 id) and oxalyl chloride (65 d)l) under ice cooling After
stirring for 15 minutes under ice-cooling, the 30     mixture is added to a
solution o diphenylmethyl 7,8 - amino  7 - methoxy - 3-  30 (1 -
methyltetrazol .5 - yl)thiomethyl -1I 1  oxadetia - 3 - cephen  4 -
carboxylate (254 mg) and pyridine (60 pl) in methylene chloride (7 nl)
under ice cooling. After stirring for 30 minutes at the same temperature,
the mixture is poured into ethyl acetate, washed with 2N-hydrochloric acid,
water, 5%; sodium hydrogencarbonate 35     aqueous solution, and water,
dried over magnesium sulfate,- and evaporated. The  35 residue is
chromatographed on silica gel (20 g) contining 10% water, and eluted with a
mixture of -benzene and ethyl acetate (10:1) to give diphenylnethyl 7, - [a
- (p- benzyloxyphenyl) - a - benzyloxycarbonylacetamido] - 7a _ m-thoy _3-
(1 - methyl- tetrazol -5-_ yl*thiomethyl - 1 - oandehia -3_ cep3:-    -4..
carboxylate as colorless 40     foam (390 mg).
40 5.09s2H, 6.82d(9Hz)2H, 6.84slH. 



NMR: [err] IR:[err] [a]nD  -7[err] 45
Example 11-26                                    45 To a solution of a -
diphenylmethoxycarbonyl - p - (p - methoxybenzyl)oxy- phenylacetic. acid
(193 mg) in methylene chloride (2 ml) are added triethylamine (0.0416 ml)
and oxalyl chloride (0.0256 ml) at 0C, and the mixture is stirred for 30
minutes. The resulting solution is added to a solution of diphenylmethyl
7L[err] - amino- 50     7a - methoxv - 3 - (I - methyltetrazol - 5
yl)thiomethyl - 1 - oxadethia - 3-  50 cephem - 4 - carboxylate (101.7 mg)
and pyrndine O.024 Ml) in medlylene chloride (4 ml) at 0C. After stirring
for 30 minutes at O'C, the mixture is diluted with ethyl acetate, washed
with water, dried on sodium sulfate, and concentrated. The residue is
romatographed on silica gel (20 g) containing 10%  water, and eluted with a
55     mixture of benzene and ethyl acetate (4: 1) to give diphenjlmethyl
7j[err] - [err])-  55 methoybenzyl)oxyplienyl - a - diphenylmethoxycarbony
ceamido] - 7a - methoxy- 3 - (1 - methyltetrazo _ 5 - yl)thiomethyl - 1 -
oxadethia - 3 - cephem - 4 - carb- oxylate (190.7 mg) as colorless foam.
Yield: 98%.    18.                                     1,547,351
18 [err] NMR: [err] [err] Example 11-27 5           In a procedure similar
to that of Example I1-26, diphenylmethyl 7, - amino  - 7a-  5 methoxy - 3 -
(1 - methyltetrazol - 5 - yl) - thiomethyl -1 .- oxadethi - 3 - cephem 4
carboxylate (800 mg) is treated with a - p _ (p - methoxybenzyl)oxyphenyl -
p - methoxybenzyloxycarbonylacetyl chloride prepared from the corresponding
free acid (1370 mg) and oxalyl chloride in the -presence of pyridine (190
mg) and tri- 10      ethylamine (0.33 ml) in methylene chloride (42 ml) to
give diphenylmethyl 7[err]- [a-  10 p - (p - methoxybenzyl)oxypheuyl -  - p
- merhoxybeyloxycarbonylacetamido] - 7a. nethoxy - 3 ' (1 -methylkerazol -
5 _ yl) - thiomethyl - 1 - .oadethia - 3 - cephem- 4 - caroxylate (1.45 g)
... Yied: nearly quantitative. IRt: iCHCIS 1792, 1725, l700sh cm-1. 15
NMR: : ,t8s       3.45s3H/2, 3.48s3H/2, 3.78s6H, 3.82s3H, 4.27b1s2H,.   - 5
4.57brs3H 4.98s2H, 5.,3slH, 5.13s2H. Example 1}-28 To a stirred suspension
of p.- ( - methoxbe zylo )phenylmlonic acid (125 mg) n wm e&ylene chloride
(3 ml) are added treth lame 55 ji) and oxalvl chloride 20     (26 ,u) at -
15C  and the suspension is stirred for'40 minutes at 0C. The mixture  20 is
added to a solution of diphenylmethyl 7P - amino - 7a I methoxy -3 -'(1 -
miiethyl- tetrazol - 5 - yl)tbiomethyl - 1 - oxadethia - 3 - cephemn - 4 -
carboxylate (100 mg) in methylene chloride  (3 ml) and pyridine '(63 - ),
and the'mixture is. stirred for 30 minutes at 0 C The reaction mixture is
diluted with ethyl acetate, washed with i5      aqueous 2N-hydrochloric
acid and water, dried over sodium sulfate, and concentrated  25 to give.
crude product (212 mg), which is -chromatographed..on "silica gel (20 g)
and eluted with a mixture. of ethyl. acetate and acetic acid (99.:1) to
give diphenylmethyl 7[err]:- [az - p - (p - methfoxybenzyloxy)phenyl - a-
carboxyacetamido] - 7k - methoxy- 3- (1 - mehyltetrazol -5- yl)dhoethyl- 1
- oxadetha- 3 -cephem - 4  carb- 30      oxylateias foam (71 mg).:Yield:
45%.                                             30 [err] NMR: i[err] [err]
The product obtained above (40 mg) gives [err]_ (a - p'- hydroxyphenyl - ar
crb- 35      oxd        o)- 7a.-,raethoxy - 3   (l-'methyltetrazol - 5 -
yl) - thiomethyl -:1-  35 oxadethia .- 3 - cephem - 4- carboxylic acdd by
'te action of trifluoroacetic acid (0.2 mL) and anisole (0.4 ml) at DOC for
20 minutes. m. Deprotection Example III-1 



40          To a solution of diphenylniethyl 7E3 -  - - -penyl - a -
diphenylmethoxycarbonyl-  40 acetamido) - 3 - (1 - methyltetrazol -5-
yl)thionethyl -1 - oxadethia - 3 - cephem- 4 - carboxylare (120 mg) in
methylene chloride (3 ml) are added ariole. (0.3 ml) and trifluoroacetic
acid (0.3 ml) in nitrogen atphere at 0C, and the mix'ture is'stirred for
1.5 hours. The reaction mixture is concentrated under reduced pressure. The
45      residue i8 purified. by chromatography on silica gd (10 g)
containing. 10% water, and  45 -euted with a mixture. of ethyl acetate and
acetc acid (9.1) to give 710 - (a - pheny- a  -          mdo) - 3 - (1 -
merhyltetrazoh  - 5 - yl)thiomethyl - 1 - oxadethia- 3 Yield: 81.%.      .
..                      - 50                 [err] 50      ~IR:    [err]
: 50 [err] UV[err]    19                                      1,547,351
19 NMR  8 1% NaHCO   n D20 4.02s3H, 4.05 +4.32ABq(13.5]Kz)2H, 4.55brs2H
5.16d(4Hz)lH/2, 5.21d(4HM)lH/2, 5.48d(4Hz)lH,  7.37s5H, 5.O8brs1H (the last
peak gradually dminished). [calD2- 90.374.2o (c=0.310, 1%, NaHCO3J. 5
CD: A(O) (0.155%  NaHCO,) 305(0), 285(-2500), 276.5(0), 258(+11700),
5 249.5(0), 232(-59100), 210(-3500). Example m-2 To a solution of
diphenylmethyl 7h(3 - [a - (5 - indanyl)oxycarbonyl - a - phenyl-
acetamido] - 3 - (1 - methyltetrazol - 5 - yl)thiomethyl - 1 - oxadethia -
3 - cephem- 10      4 - carboxylate (144 mg) in methylene chloride (3 ml)
are added. anisole. (0.2 mn)  and  10 trifluoroacetic acid (0.4 ml) under
ice cooling, and the mixture is stirred for 2 hours. The reaction mixture
is diluted with ethyl acetate, washed with water and aqueousc- sodium
hydrogencarbonate, dried, and evaporated. To the residue is triturated with
ether,. and the resulting powder is collected- by filtration to give sodium
7P - [a- 15      (5 - indanyl)oxycarbonyl - a - phenylaoetamido] - 3 - (1 -
methyltetazoi - 5 - yl)-  15 thoimethyl  1     thia - 3  cephem - 4 -
carboxylate (603mg). IR:   Nio1760i 1690sh, 1670 cm-4. Example 1-3 To a
solution of diphenylmethyl 7103 - (a - carboxy - a - phenylacetamido) - 3-
20      (I - methyltetrazol - 5 - yl)thiomethyl - 1 - oxadethia - 3 -
cephem- 4 - carboxylate  20 (576 mg) in methylene chloride (10 ml) are
added anisole (1 ml) and- trifluoroacetic acid (1 ml) in nitrogen
atmosphere under ice cooling, and the mixture is stirred for 70 minutes.
The  action mixture is concentrated under reduced pressure to give 7 [err]-
(a - phenyl - a - carboxyacetarido) - 3 - (1 - methyltetrazol - 5 -
yl)thiomethyi  I - 25      oxadehia - 3 - cephem - 4 - carboxylic acid.
Yield: nearly quantitative. Crude p  25 duct  - IR: v       1778, 1670,
1604 cmF4. Example 1114 To a solution of 7  - (a - diphentylmethoxycarbonyl
- a - phenylaeramido) - 3- 30      (1 -methyltetrazol _ 5 - yl)thiomethyl
I - -oadethia -3 - cephe   - 4 - carboxylic  30 acid (72 mg) in methylene
chloridk (2 ml) are added anisole (0.2 ml) and trifluoro- acetic acid (0.2
ml) at 0C. After S0 minutes under ice-cooling, the reaction mixture is
concentrated under reduced pressure. The residue is purified by
chromatography on silica gel (5 g) containing 10% water, and eluted with a
mixture of acetic acid and 35      etdyl aetate (I:9) to give 7,9 - (a -
carboxy - a - phenylacetcmido) - 3 - (I - methyl-  35 tetrazol - 5 -
yl)thiomethyl - I - oxadethia - 3 - cephem - 4 _ carboxylic acid (41 mg).
mp. 165-1700C (decomposition). Yield: 75%. IR: v       NU 1778, 1670, 1605
cm- v Example 111 40          A solution of diphenylnethyl 7P   _ p - ni b
carbonyl- a - phb          40 ac     ido) - 3 - (1-- methyltetrazol- 5 -
yl)thiomhylh- 1 - oxadethia - 3 -cephe 4 - carboxylate (715 mg) in a
mixture of methanol (40  l) and tthrofuran 



ml) is shaken in the presence of pre-reduced 5% palladium on carbon (700
g) and 10o%. hydrocloric acid (2 ml) under hydrogen at 1 atm. and at room
temperatuf for 45      70 minutes. The reaction mixture is filtered to
remove the catalyst, diluted with water  45 (120 ml) containing 10%
hydrochloric acid (2 ml), concentrated to remove the organic solvent, and
extracted with ethyl acetate. The extract is washed witih water, dried on
magnesium sulfate, and evaporated under reduced pressure to give
diphenylnethyl 7L6L - (a - carxix. - a - phenylacetamido) - 3 - (1 -
methyltetrazol -5 - yl)thiomethyl- 50      1 - oxadethia - 3  cephem - 4 -
carboxylate (576n mg). Yield: 97.6% (crude).     50 Example 111-6 A mixture
of diphenylmethyl 7jO - (a - p - hydroxyphenyl - a . t - butoVy-
carbonylacetamido) - 3 - (1 - methyketrazol - 5 - yl)thiomethyl - 1  -
oxadethia - 3- cephem - 4 - carboxylate (74 mg), thiophenol (0.075 ml), and
-trilluoroacedc acid 55     (0.75 ml) is stirred for 1.5 hours under
ice-cooling. The reaction mixtr is evaporated  55 under reduced pressure.
The residue is purified by dcromatography on silica gde    20
1,547,351                                          20. containg 10%  water,
and eluted with a mixture of acetic acid and 'ethyl acetate (1:9).
Theeluate Ys triturated with a miture of  ether and pentane to give 7,8 -
(a- p - hydrxphenyl -  - carboxac ido) - 3 - (1 - methyltetrazol - 5 -
yl)thio- methyl - 1 - oxadethia -3 - cephem - 4 - carboxylic acid (30 mg).
Yield: 58.9%.   5 _ 5           MP. 130-142 (domposition). IR: vR    3400,
1787, 1720 cm-'. max [err] Bxample m-7 To a solution of diphenylmethyl 7tO
- (a - p - hydroxyphenyl - a - diphenyl- 10      metholycardonylacetamido)
- 3 - (1 - methyltetrazol - 5 - yl)thihyl -1 - oxade-  10 thia - 3 - cephem
-4- carboxylate (137 mg) in methylene chloride (3 ml) are added anisole
(0.3 rnl) and trifluorocetc acid (0.3 ml) at 0C under nitrogen. After
stirring for 1 hour at 0C, the mixture is concenttated nnder reduced
pressure, triturated with ether, and washed with'ether to give 7[err] - (a
- p -hydroxypenl- a-carboxy- 15      acetamido) - 3 - (I  methyltetrazol- 5
- yl)thiomethyl -  - oadethia-3-cephe      15 4 - carboxylic acid as
colorless powder (81 mg) decomposing at 130-142C Yield: 59.6%. IR:v KBr
3400,1787, 1720 cm-.. max UV: A COH  273 nm (e=7850). 20
Example mU-S                                      20 To a solution of
diphenylmethyl 7O - [a - (2 - thienyl) - a - t - butoxycarbozkyI- acetad] -
3 - (1 - methyletraol --5 - yl)thiomethyl -  - oxadethia -3  cephem- 4 -
carboxylate (49 mg) in methylene'chloride- (1 ml) are added anisole (0.4
ml) and acid (1 :ml) at 0C, and the mixture is stirred under ice-cooling
for 4 25      hours and at room temperature for 40 minutes. The reaction
mixture is concentrated under reduced pressure. The residue is purified by
chromatography on silica gel (5 g) containing 10% water, and eluted With a
mixture of ethyl acetate and acetic acid (9:1). Theeluate is triturated in
ether togive 7,9 - [a - (2 - thienyl) - a - carboxy- actiol .- -3 .- (1 -
methyltetrazo _'5 - yl)thio yl - 1 - oxadethia - 3 - cephem- 30      4-
carboxylic acid         acit (23 mg as amnphous powder.
30 mp. 156-160C (decomposition with foaming). Yield: 33.5%. IR: Vi
3390, 1765j 1670, 1608, 1520 cm4. [err] CD: [err] 35      [err]
35 Example 1-9 A mixture of dipheny1methyl 7[err]0. - [a -(3 -tieyl)-) -
at-butoxycarbonylacet amido] - 3-(1 - mthyltetrazo   - 5 - yl)thiornethyl
I - oxadethia 3  cephem-4- carboxylate (56 mg), anisole (0.35 ml), and
trifluoroacetic acid (0.35 ml) is stirre at 40      0C for 2 hours. The
reaction mixture is evaporated under reduced pressure. The    40 



residue is purified by  hrinatography on silica gel (5 g) containing 10%
water, eluted with a mixture of ethyl acetate and acetic acid (9:1) and
triturated in a rnixture of n-pentane and ether (2:1) to give 7P - [a - (3
- thienyl) - a - carboxyacetamidol- 3  (1 - metyt       5 - yl)thiomethyl -
1 - oxadethia - 3 - cephem - 4 - cub- 45      oxylic ;cid (37 ng) as
colorless powder. mp. 155-160C. Yield: 96.8%.             45 Nuq IR: v   uo
3400, 1770, 1692, 1610 cm. Example m-10 To a solution of diphenylmethyl 710
- (a - dipheny dioxycarbonyl - a. - henyl- acetamido) _ 3 - (1 - t -
butoycarbonylmethyltetrazol - 5 - yl)thiomethyl - 1 - I xade-  50 50
this _ 3 - cephem - 4 - carboxylate (60 nmg) in am"sole (0.5 ml) is added
trifluoro- acetic acid (1 ml) under ice-cooling in. nitrogen, and the
mixture is kept at 0C over- night. The reaction mixture is concentrated
under reduced pressure, and the'residue is triturated with ethyl acetate to
give crude 7p9 - (ac - carbuty - a - phenylacetmid- 3 - (I -
cazbojMiethyltetrazol 55     carboxylic acid (22 rag) as powder. Yield: 64%
IR:[err] [err]    21                                      1,547,351 Example
III-11 To 'a solution of diphenylmethyl 7,B - [a - t- butoxycarbonyl - a -
(2 - thienyl) _          acetamidol - 3 - (1 - t -
butoxycarbonylmethyltetrazol - 5 - yl) - thiomethyl - I - oxa- dethia - 3 -
cephem    4 - carboylate (96 mg) in anisole (0.5 ml) is added trifluoro- 5
acetic 'acid (1.5 ml) in nitrogen atmosphere under ice-cooling, and the
mixture is  5 allowed to stand overnight under ice-cooling. The reaction
mixture is concentrated under reduced pressure. The residue is triturated
with. a mixture of ether and ethyl acetate to give crude 7[err] - [w - (2 -
thienyl) - a - carboxyacetamido] - 3 -(1 -carb- oxymethyltetrazol - 5 -
yl)thioomethyl - 1 - oxadethia - 3 - cephem,- 4 - carboxylic 10      acid
(30 mg).  p. decomposition from 160C. Yield: 48%.
10 IR: v      1780, 1725 cm-'. Example III-12 To a solution of
diphenylbethyl 703 - (a - phenyl - a - diphenylmethoxycarbonyl- acetamido)
- 3 - (2 - methyl - 1,3,4 - thiadiazol - 5 - yl)thiomethyl -1 - oxadethia-
15      3 - cephem - 4 - carboxylate (170 mg) in methylene chloride (3 ml)
are added anisole  15 (0.2 ml) and trifluoroacetic acid (OA ml) at 0C, and
the mixture is stirred at 0C for 1.5 hours. The reaction mixture is
concentrated under reduced pressure. The residue is purified on silica gel
(10 g) containing 10% water, eluted with a mixture of ethyl acetate and
acetic acid (9:1), and triturated with a mixture of ethyl acetate 20
and ether to give 7[err] - (a - phenyl - a - carboxyacetamido) - 3 - (2 -
methyl - 1,3,4-  20 thiadiazol - 5 - yl)tbiomethyl - I - oxadethia - 3 -
cephem - 4 - carboxylic acid (45.8 mg) as colorless powder. Yield: 45.1 %.
mp. 130-132C. KBr IR: v      3410, 1772, 1600 cm . -              Example
M-13 25          To a solution of diphenylmethyl [err] - (a -
diphenylmethoxycarbonyl - a - phenyl-  25 acetaido) - 7a - methoxy -3 - (I
- methyltetrazol -5 - yl) - thiomethyl - 1 - oxade- thia - 3 - cephem  4 -
carboxylate (121.2 mg) in methylene chloride (2 ml) arm added anisole (0.2
ml) and trifluoroacetic acid (0.4 ml) at 0C. After stirring at 0C for 1
hour, the reaction mixture is concentrated under reduced pressure and
triturated with 30      ether to give [err] - (a - carboxy - a -
phenylacetamiddo) - 7a  methxy - 3- (1-    30 methyltetrazol - 5 -
yl)thiomethyl   1 - oxadethia - 3 - ceem: 4 - carboxic acid (46.5 mg) as
cololess powder. Yield: 59.8%. mp. 110-1160C. U[err] 35          [err]
35 . [err] 



[err] Example III-14 40          To a solution Of diphenylmethyl 71 - (a -
diphenylmathoxycarbon  a - p-      40 acetoxyphenylacetamido) - 7a -
methoxy - 3 - (1 - methyltetrazol - 5 - yl)thiomethyl- 1 - oxadethia - 3 -
cephem - 4 - catboxylate (133A mg) in methylene chloride (2 ml) are added
anisole (0.2 ml) and trifluoroacetic acid (0.4 ml) at 0C The mixiture is
stirred for 45 minutes, evwaporated, and triturated with a mixture of ether
and pentane, 45     and ether to give 7v  - (a - carboxy -a - p -
acetoxyphenylaetanido) - 7a - methoxy-  45 3 - (1 - methyketrazol - 5-
yl)thiomethyl. -I   oxadeftia- 3  cephem  4 - carb oxylic acid (77 mg) is
cloress foamn. mp. 110-l.15C. Yield: 91.9%. UW:[err] 50
50 K[err] [err] [err] [err] Example III-15 55          To a solution of
diphenylmethyl 7, - (a - diphenylmethoxycarbonyl -ap-       55
hydroxyphenylaceamido) - 7a - methoxy - 3 - (1 - nethyltetrazol - 5 _
yl)thiomethl-    1,547,351                                       22 1-
oxadetia - 3 - cephem - 4  c boxylate (8.6 mg) m methylene chlorde.(2 ml)
are added anisole (0.1 ml) and trifluoroacetic ad (0.3 ml)at D C.  stirring
for 45 miutes. it 0C, the mixture is evaporated undr reduced pressure and
triturated a: mixture of ether and n-pentane, and ether io yield 73 - (i -
carboxy - 5      p -hydroxyphenylam do)-7a - mthoy- 3  (1 -iethyltetrazol-
5- yl)thio-              5 methyl -    oxadia --3 -c           - 4 -c
carbylic acid (46.mg) as colorless powder.Yield: 89.9%. Ip. 117-1220C
(decomposition). UV[err] 10          [err]
10 IR: [err] [err] 4.13m)2[err] Example 11-16. 15         . To a solution,
of diphenylmethyl[err]. - [err] - p - hydroxyphenyl - a - (5 -ind ayl-  15
oxycarbonylacetamido] methoxy  3. - (1 - methyltetrazol - 5   yl)hiyl- 1 -
oadtha - 3- cephem. -4- carboxylate (150 mg) in methyleee.hloie (12 mL) are
added aniole (0.4 ml) andtrifluoroacifc acid (Q.4 ml) at 0C in nitrogen.
After stirring for 20 minutes at 0CC, the readon mixture is concenatedundr
reduced 20      pressure, diluted with benzene, and concentrated.
20 Theresidueis-tnturated withethertogive7,9- [a-p-hydroxphenyl- - (5 -
indanyl)oxycarbonylacetumido] -".7[err] - methoxy - 3 - (1 - methyltetrazol
- 5 - yl)- thiomethyl - J1 -.oxodethiaa -3 - cephem   4- carbboxylic acid
as. powder (91 mg) meltng at 123-1260C with decomstiiL.Yield: 76.5%. 25
IR. [err]                                25 [err] [err] 30
Example III-17                                       30 To a solution of
diphenylmethyl 7P3- [a - (p - bOezyloxyphenyli  a -benzyloxy-
carbonylacetanido] - 7a - methoxy - 3 - (1 - inethyltetzol - 5 -
ylthiomethyl- 1 - oxadetbia - 3 - cephem -4 - carboxylate (100 mg) in
metdylene cdloride (2 ml) are added anisole (0.2 ml) and a solution of
aluminun chloride (250 mg) in nitro- 35      methane (1.2 ml). under ice
cooling; r After stirring for 2 hours under ice cooliig and  35 for 1 hour
at room temperature, the mixture is pouredinto-a mixture of ethyl acette
and methanol (5:1), washed with 2N-hydrochloric acid and saturated saline,
dried over sodium sulfate, and concentrated. The.residue is washed with
ether to give 7- 



(a - p  h iydroxyphenyl - a - carboxyacetaido)- 7 -        - 3- (1 --
methyl- 40     tetrazod   yl)thiomethyl - 1- oxadethia - 3 - cepem -4-
carboxylic acid (35 mg).  40 IR:v[err] Example: III-18 * To a solution oE
dipheiylnietyl 7[err] -:[e - t  butoxyarbonyl - a - (3 - thienyl). acemido]
- 7a - methoxy - 3 - (1 - methyltetrazol - 5 -yl) - thiomethyl -1- oxide-
45     thia - 3 -cphem -4 - careoxylate (144 mg) in :amisole (0.3  dl) is
added trifuoro  45 acetic acid (1.7 -ml) at 0C in nitrogen gas. After
stirring, for 3 huMrsj the mixture is concentrated to dryness under reduced
pressure, triturated with ethers. and washed with ethyl acetate and ether
to give 7, -: [a - arboxy -  - (3-- thienyl)acetamido]- 7a - methoxy - 3 -
(1 - methyltetrazol - 5.- yl)thiomethyl-_ 1 -oxadethia.- 3- 50      cephem
- 4 - carboxylic acid (61 mg) as light yellow powder. Yield: 61%. mp. 118-
50 1250C (deomposition) from acetne. *[err] UV[err]    23
1,547,351                                           23 NMR:   [err] [err]
Example III-19 To a solution of diphenylmethyl 71[err] - [[err]a - (3 -
thienyl) -  - diphenylmethoxy- 5       carbonylacetamido] - 7[err] -
methoxy - 3 - (1 - methyltetrazol - 5 - yl)thiomethyl - 1-  5 oxadethia -3
- cepheem - 4 - carboxylate (830 mg) in methylane chloride (15 ml) are
added anisole (2 ml) and trifluoroacetic acid (2 ml) under ice cooling.
After stirring for 1 hour at the same temperature, the mixture is
concentrated under reduced pres- sure. The residue is washed with eher to
give 7[err]13- [[err] - (3 - thienyl) - [err] - carboxy- 10       aceido] -
7[err] - methoy- 3-(1-methylttal_5--yl)tuomiethyl-1-oxade-
10 thia - 3 - cephen -.4 - carboxylic acid as powder (383 mg) melting at
110114C, * identified with an authentic spe     by coparison of IR spectra
in K~r disc and thin layer chrotograns. Example III-20 15         .To a
solution of diphenylmethyl 7,, - [a - (3. - thienyl) - [err]-
phenosycarbonyl-  15 acetamido] - 7[err] - methoxy - 3 - (1 -
methyltetrazdl- 5 -:yl) - thiomethyl: -- 1- oxadethia - 3. - cephem. 4 -
carboxylate (100 mg) in methylene chloride (2 ml) are added anisole (0.2
ml) and trifluoroacetic acid (0.2 ml) under ice cooling.; After stir- ring
for 1 hour, the mixture is concentrated, and.triturated in ether to give
7A3L 20       la - (3 - thienyl) - a - phenoxycarbonylacetamido] - 7a -
methoxy - 3.- (1 - methyl-  20 tetzizol - 5 - yl)thiomethyl - 1 -
oxadethia. -_ 3  cephem 4- carboxylic. acid as powder (38 mg) melting at
108-111C. Yield: 50%. IR: v max   3400sh, 3325, 1788, 1745, 1705cm [aI]D
-61.3  2.0 (c=0.517, CHCIJ). 25        Example III-21    -
25 To a solution of 7[err]- c - (3 - thienyl) - a - (3,4 - diamethylp
oxycarbon acetanido] - 7a   methoxy - 3 - (1 - meihyltetrazol - 5 _
yl)thiomethyl - 1 - ode- thisa- 3 - cephenv -4 - carboxylate (105 ing) in
methylene choride (2 ml) are- added anisole (02. ml) and triflucorcetic
acid (0.2 m under ice cooling. After stirring for 30      1 hour, the
mixture is concentrated under reduced pressure, triturated with ether, and
30 filtrated. The solid is washed with either  and dried to give 7,8 -  -
(3 - thienyl) - a- (3,4 - dimethylphetyl) -- oxycarbonylacetamido] - 7W -
methoxy - 3;- (1 - methyl- tetrazol - 5 - yl) - thiomethyl - 1 - oxadethia
- 3 - cephem - 4   carboxylic acid as powder (64mg) melting at 110-1130
Yield: 77%. 35          IR: vCH:'a 3400sh, 3325, 1787, 1737, 1704 cm
35 [aJ.g" -53.4  1.90 (c=0.504, CHCI). Example III22 To a solution of
diphenylmethyl 7dz  - [t-(3 - thienyl) - a - (indan - 5 -yl)-
oxycarbonylacetamido]. - 7- methoxy - 3 _ (1 - methyletirazol --5 -
yl)thiomethyl- 40      I - oxdetihia - 3-ephem-:4 - carboxy(97 mg) in
methylene cbloride (2 imlare      40 added. anisole (0.3 ml) and
trifluoroacetic acid (0.3 ml) under ice coding. After stir- 



rig for 1 hour, the mixture is concentrated under reduced pressure and the
residue is.tritratedwith ether to give 7,[err]a - (3.- thienyl) a-
5-inyl)&ycarbofl- - acido]- 7a - methoxy - 3 -(1 methyltetazol- 5 -
yl)thiomethyl- 1-oe- 45     dtia - 3 - cephem - 4--carboxyLic acid as
powder (34 mg) ming at lli-113G         45 Yield: 45%. IR: VCH3 3406sS,
3335, 1789, 1744, 1704 cm-1. Example III-23 50          To a solution of
diphenylmethyl 7/3 - [a -"'diphenylmethoxycarbonyl - a - (2-  50
thienyl)acetimido] - 7a - methoxy - 3 _ (1 - methiyltetrazol - 5 -
yl)tbiomethyl - 1- oxadethia - 3 - cephem - 4 - carboxylate (140 mg) in
methylene chloride are added anisole (0.2 ml) and trifluoroacetic acid (0.4
ml) at 0C in nitrog  gas. After stir- ring for 1 hour at 0WC, the mixture
is evaporated under reduced pressp^e, triturated 55     wit ether,-nd
washed with ether to give 7/3 - [a - carboxy - a - (2 -thienyl)acet-  55
amido] - 7d-- methoxy - 3 - (1 - mehyltetal  .5  yl)   thiomethyl-
oxade-    1,547,351                                     24 this- 3 - cephem
- 4 -          a rbox c acid(60 mg) as colorless powder. Yield: '70%. mp.
104-109C (decompcmition). UV: A COH275 Dm (e=8800). [err] 5           IR: v
KBr 1785, 1715 cm .                                                     5
ixy -   NMR[err] Example 111-24 To a solution of diphenylmethyl 7[err]r [ -
(5 - indanyl)oxycarbonyl - a - phenyl- aceamidol -- [err]methozy - 3 ..(1 -
methytetrol - 5 - yl) - thiomethyl - 1 - oxade- 10      dtia - 3 - cephem -
4 - carboxylate (116.1 mg) in methylene chloride are added    10 anisole
(0.1 ml) and trifluoroaceti acid (0.2 ml). After stirringfor 30 minutes at
0C, the mixture is evaporated under reduced pressure, chromatographed on
silica gel (10 g) containing 10% water, eluted with ethyl acetate
containing 5% acetic acid, and crYStalize from a nixture of ether and
pentene to give 7ke - [o - (indan - 5 - yl)- l 5     oxycarbonyl
--phenylacetamido] -7a - methoxy - 3 - (I-  thylkenA z-5  yl)-        15
thiomethyl - 1 - oxadetbia - 3 - cephem - 4 - carboxylic acid (74.5 mg) as
colorless crxstals. Yield: 81.4%! mp. 123-1250C (decomposition). IR: [err]
20           NMR:  [err] 4.50s2H, 4[err] Example 111-25 To a solution of
diphenylmethyl 7je - (a - p - carbmoyoxyphenyl - a - diphenyl-
.methoxsyarIonylcetmido) - 7a - methozy - 3 - (1 - methyltetrazol - 5 -
yl)thio- 25      mlethyl - 1 - o .-adia  3 - cephem - 4 - carboxylate
(170.1 mg) in methylene      25 ride (2 nl) are added anisole (0.4 ml) and
trifluoroacetic acid (0.4 ml) at 0 [err]1, and the mixture is  d   for 45
minutes evaporated to dryness under reduced pres- sure, and tritured with
eer to yield 710 - (a - p - carbamoyloxyph    - a - carboxy- acetamido) -
7a _ methoxy - 3 - (1 - methyltetrazol -5- yl   -iomethyl 1- oxadb- 30
this -3 - cephem - 4- carboxylic aid (98.2  g) as          powder. mp.
128--      30 132 0C. IR: r       1784, 1724(sh), 1710 curl. UV: A
273 nm (e=9500). [a][err] 35                     .          .   Example
III-26                                       35 In a procedure similar to
that of Example M-25, diphenylmethyl .710  (a - N  -
methylcarbomoyloxyphenyl - * - diphenylmethoxycarbonylacemido) - 7a methoxy
- 3 - (1 - methylcetazol - 5 - yl) - thiomethyl - 1- oxadethig -.3 -
cephem- 4- carbkolate (100 mg) is treated with anisole (0.1 ml) and
trifluoroacetic acid (0.1 40      mi) in meylene chloride (1 ml) at tC for
I hour to give 710 - (a - p - N: _methyl-  40 arbomoylozyphenyl - a -
boyacetamido) - 7a - methoxy - 3 -* (1 -:metyltetazol- 



5 - yl) - thiomethyl -   - oxadethia.- 3 - cephem   4 .carboxylic acid (52
mg) 49% yield. mp. 117-1250C. lk: V KBr .3385, 1786, 1725 c=-. 45
UV: )CEIIOH 271 nm (e=9532).
45 E;ample 1M-27 In a procedure similar to that of Example  1-25,:
diphenylmethyl 7,B_ -(a - ureidocarbonyloxphenyl - a -
diphen-lmethozycarbonylamtamido).- 7a - metboxy- 3 - (I - m yleazo-5-
yl)thiomethyl -   - oxadethia - 3 - cephem - 4 - carb- 50     oxylate (213
mg) is treated with anisole (0.4 ml)  and trifluoroacetic  acid (0.4 m) in
50 methylene chloride (3 ml) for 1 hour at [err]0C to give 71; - (a - p -
ureidocarbonyl- oxyphenyl - a - carboy   ido) -7r - methoxy -.3 - (1 -
methyltetrazol - 5 - yl)-    25
1,547,351                                        25 thiomethyl - 1 -
oxadethia - 3 - cephem- 4 - carboxrylic acid (125 mg) 91% yield. mp.
137-142C. KBr IR: v mx 3440,3330, 1780, 1712 car'. NMR: S )2O
(3.25+3.41s)3H, (3.90s+3.93s33H, 4.21brs2H, 4.98brs2H, 5      4.85brsIH,
5.05slH, 720-7.15mi2H, 7.13d(8Hz)2H, 7.42d(8Hz)2H, (9.l5brs+          5
9.27brs)lH, 10.25brs1H. UV: A G~OH  276 rm (e=9105). Example 1-28 To a
solution of diphenylmethyl 7[err] - [v - p - (p - methoxybenzyl)oxyphenyl -
a 10      diphenylmethoxycarbonylacetamidol - 7a - methoxy - 3 - (1 -
methyltetrazol - 5-  10 yl)thinmethyl - I - oxadethia - 3 - cepen - 4 -
carboxylate (170 mg) iA methylene chloride (3.5 ml) are added anisole (0.35
ml) and trifluoroacetic acid (0.35 ml) at 0 C, and the mixture is stirred
for 45 nmlutes at 0C. After evaporation of the solvent, the product is
triturated with ether to give 7,B - (a - p - hydruyphenyl - a- 15
carboxyacetmido) - 7a - methoxy - 3 - (1 - methyltetrazol - 5 -
yl)thiomethyl - 1-  15 oxadethia _3 - cephem - 4 - carboxyLc acid (91 mg)
as colorless powder. Yield: nearly quantitative. mp. l25-I32'C
(decomposition). Example 111-29 In a procedure similar to that of Example
III-28, diphenylmethyl 7V[err] - [a - P- 20     (p -
methoxybenzyl)oxyphenyl - a - p - methoxybenzyloxycarbonylacetamido] -
7a[err]  20 methoxy - 3 - (1 - methyltetrazdl - 5 - yl) - thiomethyl - 1 -
oxadethia - 3 _ cephem- 4 - carboxylate (lAS g) is treated with anisole (4.
ml) and trifluoroacetic acid (4 ml) in methylene chloride (8 ml) at 0C for
40 minutes to give 7,0 - (a -     hydroxy- phenyl - a - carboxyacetamido) -
7a -     - 3 - (1 - methyltetrazol - 5 - yl)- 25     thiomethyl  1 _
oxadethia - 3 - cephem - 4 - aboxylc acid.  2p. 125-132C       25
(decomposition). Yild: quantitative. Example IIIm-30 1) To a solution of
diylmeth 73- [- p- -(p -m eihoxybenzyl)oxy- pbenyl a - p -
methoxybenzyloxyarbonyl - acetmiado]  [err] - methoxy - 3 - (1- 30
merhyltetrazol - 5 -yl)thiomethyl -   - oadethia - 3 -cepbem -4 -
carboxylate  30 (1.20 g) in methylene chloride (24 ml) are: added anisole
(2.4 ni) and a solution of aluminum chloride (2.58 g) in nitromethani (12
mi) at 0 C under nitrogen. After stirring for 15 minutes at T[err]C, the
mixture is poured into cold 5% sodium hydrogencarbonate aqueous solution
(100 ml) and filtered to remove the formed 35      precipitate. The
filtrate is washed twice -with methylene chloride (2x 1OO ml),  35
acidified with 2N-hydrochlori aid to pH 2.60, and poured in a column of
high porous polymer HP-20 (60 ml) sold by Mitsubishi Chemical Industries
Ltd. The column is washed with water (300 ml), and tiuted with methanol,
The eduate is concentrated under reduced pressure at room temperature. The
residue is dissolved in 40     methanol, treated with active carbon, and
concentrated under reduced pressure to  40 give 7[err] - (a - p -
hydroxyphenyl - a - carbooyacetamido) - 7a - methoxy - 3 - (1- methyl -
tetrazol - 5 - yl~thiomethyl - 1 - oxadethia, - 3 - cephem - 4 - carboxylic
acid as powder (595 mg) decomposing at 125-132C Yield: 88.5%. 2) The same
product can be prepared in a method similar to that of above 1), 



45     wherein
45 a) p-methoxy-benzyl ether is substituted by benzyl ether b)
p-methoxybenzyloxycarbonyl group is substituted by benzyloxycarbonyl group,
and/or c) diphenylmethyt ester is substituted by benzyl ester. 50     IV.
O-Acylation
50 Example IV-1 To a solution of diphenylmethyl 79 - (a - p - hydroxyphenyl
- a - diphenyl- Methoxycarbonylacetamido) - 7a - methoxy - 3 - (1 -
methyltetrazol - 5 - yI)thio- methyl - 1 - *xadethia - 3 - cephem - 4 -
carboxylate (286 mg) in meshylene 55     chloride (2 ml) is added
trichloroacetyl isocyanide (0.5 ml) while cooling at -78C. 55 After
stirring at -780C for 30 minutes and at 0C for 1 hour, the mixture is
diluted with benzene (20 ml) and ethyl acetate (20 mal), washed with water,
dried, and cOn- centrated. The obtained residue is chromatographed on
silica gel (30 g) containing 10% water.and eluted with a mixture of benzene
and ethyl acetate (1:1) to give    26
1,547,351                                       26 diphenylmethyl 7[err]-
(a - p - carbomoyloxyphenyl - a - diphenylmethoxycarb;onyl- aceismido) - 7a
- methoxy - 3 - (1 - methyltetrawl - 5 - yl)thiomethyl - 1 - oxade- thia -
3 - cephem - 4 - carboxylate (1799 mg) as colorless foam. Yield: 59.5%. IR:
v       3530, 3425, 3325, 1790, 1750, 1728, 1700sh cm-'. 5              CDC
5          NMR:  8         (3.42s+3.45s)3H, 3.73s3H, 4.22H, 4.42s2H,.
4.80slH,.         5 Example IV-2 In a procedure simvilar to that described
above, in Example IV-1, diphenyliethyl 7[err] - (a - p - hydroxyphenyl - a
- diphenylmethoxycarbonylacetamido) - 7a - methoxy- 10     3 - (1
-methyltetrazolr- 5 - yl) - thiomethyl  1-   oxadethia - 3 -cephem - 4-  10
carboxylate (100 mg) is treated with methyl isocyanate (0.2 ml) in
tetrahydrofuran (1 ml) in the presence of 1,5 - diazabicyclo[3,5,0Jundecene
at- 0C for 4.5 hours to give diphenylmethyl 7, - (a - p   N -
methylcarboinoyoxypheniyl -  - diphenyl- methoxycarbonylacetamido) - 7a
--methoxy - 3 - (1 - methyletrazol - 5  yl)tHo- 15     methyl-1-  adehia -
3 - cephem - 4 - carboxylate (52 mg). Yield: 49%.           15 IR: vCHG3
3460, 1785, 1725, 1700cm.rl NMR[err] [err] Example IV-3 20         In  a
procedure similar to that described above in Example IV-l diphenyl-  20
methyl W  - (- p - aromoyloxkyphenyl - a
diphenylmethoxycarboxylacetamido)- 7.- methoxy - 3 - (1 - methyieitrazol -
5 - yl)thiomethyk  1 - oxadethia - 3 - cephem- 4- carboxylate (175 mg) is
treated with trichloroacetyl isocyanide (0.4 ml) at 0C in methylene
chloride (2 mil) and at room temperature for 4 hours to give N' -tricloro
25     acetylureidocabonyloxyphenyl derivative, which is hydrolyzed with
wet silica gel (10  25 g) for I hour in methylene chloride at room
temperature to give diphenylmethyl 7/3- (a. - p -_ ureidocarbonyloxyphenyl
- a - diplnlnmechoxycarbonylaamido)- -7w metioxy - 3 - (1 - methyltetrazol
-.5- yl)thiomethyl -1- oxadethia - 3 - cephen- 4 - carboxylate (145 mg).
Colorless foam: Yield: 79%  . 30         IR.v w 1 CI1 3500, 1790, 1758,
i725, 1700sh cmr'.                           30 [err] 5.80[err] [err]
Example V-I 35         To a suspension of[err] (a c[err]phenylacetamido)- 3
.-(1 - methyl-  35 tetrazo  S  yl)thiomethyl - 1 - oxadethia - 3- cephem -
4 - carboxylic acid (400 mg) in. methylene chloride (20 ml) is added
diphenyldiazomethane (700 mg), and the mixture is: stirred at room
temperature for 30 minutes. The residue obtained by con- centration uider
reduced pressure is-ichrontographed on silica gel (40 g) containing 40
10% water, and elted with a mixture of benzene and ethyl acetate (1:1) to
e    40 diphentylnethyl 7[err] - (a - diphenylmethoxycarb6oyl - a -
phenylacetamido) _3 - (1- 



methyltetrazol - S - yl) - thiomethyl - 1 - oxadethia - 3 - cephem - 4 -
carboxylate (32 g). mp. 107-1090C. Yield: 474%. (in another  periment, 95%
yied of the product was obtained). 45
Example V-2                                      45 -To  suspensionif 7/3 -
( - carboxy _ a - phenylacetamido) -3- (1  methyl- tetrazol - 5 -
ylpiomethyl - I -     -3- cephem - 4 - carboxylic acid (50 mg) in a mixture
of acetone (30 ml) and m l (5 ml) is added a solution of sodium cetate
(17.6 mg) in methanol (2 ml), and the mixture is stirred at rooni
temperature 50     for 1 hour. The reaction mixture is evaporated under
reduced pressure, and the  50 residue is washed with acetone to give
disodium7, - (a- carboxy -  - phenylacet- amido) - 3 - (1 - methyltetiazol
- 5  ylthiomethyl . 1 - oxadethia -.3.- 3 ephem - 4- caroxyate(57 tug).
[err] 55                                    Example V.-3
55 The- products of above Examples having free carboxy are dissolved in
aqueous    -27                                     1,547,351
27 sodium hydrogencarbonate to give the corresponding sodium salts, of
which the anti- bacterial activity is examined. These compounds are more
active than the correspond- ing compounds having sulfur atom instead of
oxygen atom at position 1 of the ring system Those having 7aw-methoxy are
stronger antibiotics against gram negative bacteria resistant: to common
cephalosporins and also strongly active against      5 Pseuomnas aaniginosa
strains. Example VA To a solution of [err] - [a - (3 - thienyl) - a -
carboxyacetamido] -I  - methoxy- 3 - (1 - methyltetrazol - 5 -
yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 - carb- 10      oxylic acid
(2.04 g) in methanol (20 ml) is added a solution of sodium 2-ethyl-   10
hexanoate in methanol (2 mole/liter; 10 ml) at room temperature. After
stirring for 10 minutes, the reaction mixture is diluted with ethyl acetate
(100 ml), stirred for 5 minutes, and filtered to collect separated soid,
which are washed with ethyl acetate, and dried to give disodium salt of 7,b
- [a - (3 - thienyl) - a - carboxyacetamido] - 7a 15      med5oxy - 3 - (1
- methybetrazol - 5 - yI)tbiomethyl - 1 - oxadediia - 3 - cephem - 4-  5
carboxylic acid (1.90 g). Yield: 86.7%. Colourless powder mp. decomposition
from 150iC. IR: v KBr 1768, 1680, 1612 cm-l. UV: ACHSOH271 am (e=9420). 20
Example V-5                                       20 To a solution of 7,8 -
(a - p - hydroxyphenyl - a - carboxyacetamido) - 7a- methoxy - 3 - (1 -
methyltetrazol - 5 - yi)thiomethyl - 1 - oxadethia - 3 - cephem- 4 -
carboxyhic acid (359 mg) in methanol (7 ml) is added a solution of sodium
2-ethyl- hexanoate in methanol (2 mole/liter; 1.73 ml) at room temperature.
After stirring 25      for 10 minutes, the reaction mixture is diluted with
ethyl acetate, stirred for 5  25 minutes, and filtered to collect separated
solid, which is washed with ethyl acetate, and dried to, give disodium salt
of 7ig - (a - p - hydroxyphenyl -a- c - carboxyacet- amido) - 7a - methoxy
- 3 - (1 - methyltetrazol - 5 - yl)thiomethyl - 1 - oxadethia- 3 - cephem -
4 - carboxyfic acid (342 mg). Yield: 88.8%. Coloress powder. mp. 30
-decomposition from 170 C
30 [err] UV: A[err] Example V-6 To a solution of 7iS - [a - p -
hydroxyphenyl-a-  carboxyacetamidol   7w 35      methoxy - 3 - (1-
methyltetrazol - 5 -yl)timethyl  i - oxadethia. - 3 - cephem-   35 4 -
carboxylic acid (836 mg) in a mixture of methylene chloride (15 ml), ethyl
acetate (15 ml) and methanol (10 ml) is added diphenyldiazomethane (950
mg). After stirring for 30 minutes at room temperature, the mixture is
concentrated under reduced pressure, and washed with n-exane. The product
is chromatographed on silica gel 40      (90 g) containing 10% water, and
eluted with a mixture of benzene and ethyl acetate  40 (1:1) to give
diphenylmethyl 710 - (a - p - hydroxyphenyl - a - diphenylmethoxy- 



carbonylacetamido) - 7a  methoxy - 3 - (1 - methyltetrazol - 5 -
yl)thiomethyl- 1 oxadethia - 3- cephem - 4 - carboxylate (1.270 g). Yield:
95%. IR: v CHC4 3585, 3315, 1790, 1722, 700sh cnr-'. 45      VI.
Compositions and their Use
45 Example VI-l Disodium salt of 7i[err] - (a - p - hydroxyphenyl-a -
carboxyaceta mido).- 7C methoxy - 3 - (1 - methyltetrazol - 5 -
yl)thiomethyl - 1 - oxadethia - 3 - cephem- 4 - carboxylc acid (100 mg) in
a 5 ml vial is dissolved in sterilized water for injection 50     (I ml)
before use, and given to an adult patient suffering from pyelitis by way of
50 intravenous injection. Example VI-2 Lyophilizate from a solution of 7,(
- [a - (3 - thienyl) - a - carboxyacetamido]- 7a- methoxy -3 - (1 -
methyetrazol- 5 -yl)thiomethyl - - oxadethia - 3 - cepheme- 55     4 -
carboxylic acid (1 g) neutralized to pH 7.0 with sodium hydrogen carbonate
is  55 placed in a 150 ml viW. The lyophilizate is dissolved in sterilized
water for injec-    1,547,351                                        28
tion (100 ml) and dripped intravenously to an adult patient immediately
after or during a surgical operation of cancer for preventing and treating
post operative bacterial infection. Example VI-3 5
Microcrystalline 71g - a - carbamyloxyphenyl - a - carboxyacetamido] - 7a5
methoxy - 3 - (1 - methyltetrazol - 5 - yl)thiomethyl  I - oxadethia - 3 -
cephem-- 4 - carboxylic acid (200 mg) in a 5 ml vial is suspended in
sterilized water for injec- tion containing  2 mg of procane (2 ml), and
given intramuscuarly to a patient suffering from suppurative inflamn ation
caused by-Staphylococcus aureus. 10
Example VI-4 .                                     10 Crystalline 7 B - [a
-  - - thienyl) - a - (5 - indanyl)oxycarbonylacetamido] - 3- (1 -
methyltetrazol _ 5 - yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4-
carboxylic acid (200 nig) is dissolved in sesame oil (0.25 ml) and filled
in a hard  gelatin capsule. Each one capsule is'given orally at 4 hour
intervals to a patient suffering from upper 15      respiratory tract
infection caused by St.eptococcus pyogeSes.                    15 Example
1I-5 Powdered 713 - (a - p - hydroxyphenyl - ,- (5 -
indanyl)oxycarbonylacetamido]- 7a - methoxy - 3 - (1 - methyltetrazol - 5 -
yl)thiomethyl - 1 - oxadethia - 3 - cephem- 4 - carboxylic acid (100 mig)
is mixed well with corn starch (150 mg) and talc (10 20      mg), powdered,
and encapsulated in a hard gelatin capsule (250 mg volume). Each   20 one
capsule is administered orally at 3 hour intervals to an adult patient
suffering from urinary tract infection caused by Escherichia coli Example
VI-6 Mixed powder of 7U  - (a - p - carbamoyloxyphenyl - a - (5 -
indanyloxy(carb- 25      onylacetamido] - 74 - methoxy - 3 ,- (1 -
methyltetrazol - 5 - yl)thiomethyl - 1-  25 oxadethia - 3 - cephem - 4 -
carboxylic acid (10 g), lactose (50 g), corn starch (2 g), magnesium
stearate (0.3 g), sucrose (10 g), and necessary amount of acacia and talc
is granu ated. The granle is mixed with water before use to obtain a
suspension, and one tea spoonful amount of the suspension is given orally
to an infant suffering from 30      pneumonia caused by Kiebsiell pnenma
ue.                                          30 Insofar as the present
invention includes' within the scope thereof a method for inhibiting the
growth of bactria in an environment, we make no claim to the use of such'a
method for the treatment or prevention of a disease in a human being.
Subject to the fregoing disclaimer: 35          WIHAT WE CLAIM IS:--
35 1. A compound of the formula: ArCHCONH[err] [err] whereri Ar is or
Acyl-0-Q 40          COB' and COB2 are each independently carboxy or
protected carboy;           40 



Het is net is .[err] CH COB COB3 being carboxy or protected carboxy; and Y
is hydrogen or methoxy; provided that when Y is methoxy, Het is N- 45
)                                           45 .63 2. A compound as claimed
in claim 1, wherein Acyl is alkanoyl containing from 1 to 5-carbon 'atoms;
carbamoyl, N-alkycArbamoyl contning from 2 to 6 carbon aton or
ureidocarbonyl.    28                                     1,547,351
28 tion (100 ml) and dripped intravenously to an adult patient immediately
after or during a surgical operation of cancer for preventing and treating
post operative bateral infection. Example VI-3 5           Microcrystalline
7j8 - [a - carbamoyloxyphenyl - a - carboxyacetamidol - 7a-  5 methoxy - 3
- (1 - methyltetrazol - 5 - yl)thiomerhyl -   - oxadetia- 3   cephem- 4 -
carboxylic acid (200 mg) in a 5 ml vial is suspended in sterilized water
for injec- tion containing 2 nmg of procaine (2 ml), and given
intramuscularly to a patient suffering from suppurative inflammation caused
by Staphylococcus aureus. 10                                      Example
VI4                                      10 Crystalline 7P - [a - (3 -
thienyl) - a - (5 - indanyl)oxycarbonylacetamido] - 3- (1 - methyltetrazol
- 5 - yl)tbiomehyl -1  oxadetia - 3 - cephem - 4 - crboxylic acid (200 mg)
is dissolved in sesame oil (0.25 ml) and filled in a hard gelatin capsule.
Each one capsule is given orally at 4 hour intervals to a patient suffering
from upper 15      respiratory tract infection caused by Streptococcus
pyogenes.                    15 Example VI-5 Powdered 7,8 - (a - p -
hydroxyphenyl s  - (5 - indanyl)oxycarbonylacetamidol- 7a - methoxy - 3 -
(1  methyltetrazol - 5 - yl)thiomethyl - 1 - oxadethia - 3 - cephem- 4 -
carboxylic acid (100 mg) is mixed well with corn starch (150 mg) and talc
(10 20      mg)6 powdered, and encapsulated in a hard gelatin capsule (250
mg volume). Each   20 one capsule is ministered orally at 3 hour intervals
to an adult patient suffering from urinary tract infection caused by
Escherichia coli. Example VI-6 Mixed powder of 7,8 - [a - p -
carbamoyloxyphenyl - a - (5 - indanyloxy(carb- 25      onylacetamido] - 7a
- methoxy - 3 - (1 -. methyltetrazol - 5 - yl)thiomethyl - 1-  25 oadethia
- 3 - cephem - 4 - carboxylic acid (10 g), lactose (50 g), corn starch (2
g), magnesium stearate (0.3 g), sucrose (10 g), and necessary amount of
acacia and talc is granulated. The granule is mixed with water before use
to obtain a suspension, and one tea spoonful amount of the suspension is
given orally to an infant suffering from 30      pnema caused by Kiebsiella
pneumontw.                                             30 Insofar as the
present invention includes within the scope thereof a method for inhibiting
the growth of bacteria in an environmen; we make no claim to the use of
such a method for the treatment or prevention of a disease in a human
being. Subject to the foregoing disclaimer: 35          WHAT WE CLAIM IS:-
35 1. A compound of the formula: wherela Ar i[err] or Acyl-O 40
COB1 and COB2 are each independently carboxy or protected carboxy;
40 Het is f[err] [err] 3 COBs being carboxy or protected carboxy; and Y is
hydrogen or mechoxy; provided that when Y is methoxy, Het is 



N-N 45                                        .
45 63 2. A compound as claimed in claim 1, wherein Acyl is alkanoyl
containing from 1 to 5 carbon atoms, carbamoyl, N-alkylcarbamoyl containing
from 2 to 6 carbon atoms or ureidocarbonyl.    29
1,547I351                                     29 3. A compound as claimed
in claim 1, wherein Acyl is 1-5C alkanoyl 812C araanoyl 7-9C aroyl, 2  5C
alkoxycarbonyl, 8-20C aralkoxycarbonyl, carbamoyl, 2-60 N-aLkylcarbamoyl or
ureidocarbonyl 4. A compound as claimed in claim 1, wherein Acyl is formyl,
acetyl, propionyl 15  butyryl, isobutryl, enanthoyl, phenylacetyl,
phenylpropionyl, benzoyl, toluoyl, carb-  5 ethoxycarbonYl
benzyloxycarbonyl, carbamroyl, N-methylcarbamoyl, N-ethykarb- amoyl,
N-propylcarbamoyl, N-isobutylcarbamoyl, NN-dinethylcarbamoyi carbamoyl-
carbamoyl or Na-methylureidocarbonyl. 5. A compound as claimed in any one
of claims 1 to 4, whereinCOB', COB 10      and COB3, if preesnt, are each
independently carboxy or protected carboxy in the    10 form of a
pharmaceuically acceptable salt. 6. A compound as claimed in any one of
claim   I to-4, wherein COB, is 5- indanyloxycarbony1, phenoxycarbonyl,
tolyloxycarbonyl or dimathyiphenxycarbonyl. 7. A compound as claimned in
any oneof claims    to 4 or 6,wherein COB2 is 15
benzylomycabonyl,'p-methoxybenzyloxycarbonyl, p-methylbenzyloxycarbonyl,
p-nitro-  l.5 benzyloxycarboqyl, benzhydryloxycarbonyl, z-butoxycarbonyl or
2,2,2-trichloroethoxy- carbonyL' 8. A compound as claimed in any one of
aims 1 to 4, wherein COB', COB2 and COWB, if present, are each independendy
any proted carboxygroup referred 20      to hereinbefore
20 9. 7)p - (a - p - acetoxyphenyl -  - catboxyacedo) - 3 - (1 -
methyltetrazol- 5 - yl)thiomethyl - I - oxadethia - 3 - cephe- 4 -
carboxylic acid. 10. 7P - (a  p  carbamoyloxyphenyl - - -'tdrbox yacetmido)
- 3 - (2 - methyl- 1,3,4 - thiadiazol - 5 - yl) -thiomethyl -1- oxadethia-
3 - cep em4 -carboxylic 25      acid
25 11. 7P - (a - p - varbamnoyloxyphenyl - a - carbo emido) .- 7 - methoxy-
3 -.(1 -               5 --yl)thiomethyl -1- odetia-3-cephem - 4 - carb-
oxylic acid                                              - 12. 7A - ( - p -
N - methylcarbamow4oxyphenyl - a - carboxyacetamido) - 7e- 30      methoxy
3 - (1 - methyltetrazol - 5 - yl)thiomotyl - I - oxadethia - 3 - cephem-
30 4 - carboxylic 13. 7[err] - (a - p - ureidocarbonylayphCenyl -
_ carboxyacetamido) -   - meth- oxy - 3 - (I - methyletrazol - 5 -
yl)thiomethyl - 1 -       3 - cephem - 4- carboxylic acid. 35          14.
7j    - phenyl - a - (5 - indaylky)carbonylacea _ido 3 - 3-(1 - methyl-  35
tetrazol - 5 - yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 - carboxylic
acid. 15. 7-, - [a - phenyl - a - (5- indanyloxy)carbonylacetmido] - 76 -
methoxy- 3 - (1 - methyltetrazol - 5 - yl)thiosmethyl - 1 - onadethia - 3 -
cephem - 4 - carb- oxylic acid. 40  .       16. 7[err]- [ - (3 - thienyl) -
.a - (5 _ indanyloxy)carbonylacetamido] - 7hr   40 methozy - 3 - (I -
methyletrazol - 5 - yl)thiomgtyl - 1 - oxadethia - 3 - cephem- 4 -
carboylic acid. 17. 7[err]B - [a - (3 - thienyl) - a -
phpoxyvarbonylacetamido] - 7a - methoy. - 3- (1- methylatedo - 5  yl)e - 1
- ozaded ia - 3- cephem -4 - carboxYhc 45.    acid.
4 18. 71 - [a - (3 - thienyl) _ a- (3,4 -
dimethylphenoxy)carbonylacetamidol - 7 methoxy -3- ( - methyltetrazo -5 -
yl)tdiomethyl -I -. oadethia - 3 - cephem- 4  cariboxylic acid. .19. 7jR -
(a - p - hydioxyphenyl - v - (5 - indanyloxy)carbonylacetamido)  7a- 50
methoxy -3- (1- methyetrazol - 5- yI)thiomethyl - 1 - oxadethia - 3
-.cephem-       50 



4 - carboxylic acid.                   : 20.' A compound as claimed in'
claim 1 substantially  as hereinbefore described in any one of the BXampe
21.. A.salt of a compound as claimed inay one of claims to 20. 55
22. A salt as claimed in cdaim 21 which is a pharmaceutically acceptable
salt  55 23.Acompound of the formula: (IX) wherein Ar is phenyl,
p-hydroxyphenyl, 2-rhienyl, or 3-thienyl; 60         Het is
1-methyltetrazol-5-yl, 1-carboxymethylteirazol-5-yl, or
2-methyl-1,3,4-tbia-  60 diazol-5-yl, and derivatives thereof at the
carboxy.    1,547,351                                      30 24. A
compound as claimed in claim 23, wherein derivatives thereof 'at the
carboxy are alkali  metal salts. 25. A compoUnd as claimed in claim 23,
wherein derivatives thereof at the car-  , boxy are diphenylmethyl,
p-nitrobenzyl, indanyl, alkanoyloxymethyl, or benzyl esters. 5          26.
7, - [a - (2 - thienyl) - e -carboxyacetamidol  3-- (- methyltetazol-5-
5 yl)thiomethyl - 1 - oxadethia -3 - cephem- 4 - carbdxylic acid. 27. 7/3 -
la - (2 - thienyl) - a - carboxyacetamidol - 3 - (1 - carboxymethyl-
tetrazol - 5 - yl)thiomethyl - 1 - oxadethia - 3 - cephem - 4 - carboxylic
acid. 28. 7,B. [a - (2-  thienyl) - a - carboxyacetamido - 3 - (2 -methyl -
1,3,4- 10      thiadiazol - 5 - yl)thiomethyl - 1 - oxadethiia- 3  - cephem
- 4 - carboxylic acid.  10 29. 7/3 - [a - (3 - thienyl) - a -
carbozyacetmidoJ - 3 - (1 - methyltetrazol- 5 - yl)thiomethyl - 1 -
oxadethia- 3 - cephem - 4 - carboxylic--acid. 30. 7L8 - [a - (3 - thienyl)
- a - carboxya ol - 3 - (1 - carboxymethyl- tetrazol - 5 - yl)thiomethyl -
1 - oxadethia. - 3 --ephem - 4 - carboxylic acid. IS           31. 7  - [a
- (3 - thienyl)-- carboacetamido] -       3-(2 - methyl- 1,3,4-   15
thiadiazol _ 5- yl)tbiomethyl- I- - -oadethia -3- oephem -4- carboxylic
acid. 32. 7,3 - (a - phenyl - a - carbox ido) - 3 - (1 - methyltetrazol - 5
-- yl)- thioethy -1 - oxadetbia - 3- cephem -4- carboxylic aidd 33. 7i3 -
(a - phenjl -  - carboxyacetamido) -_ 3 --(1 - carboxymethyltetrazol- 20
5 - yl)thiomethyl - I - oxadethia - 3 - cephem - 4 - carboxylic acid.
20 34. 7- (a- phenyl - a' --carboxyacetamido) - 3 - (2 - methyl- 1,3,4 -
thia- diazol - 5 - yl)thiomethyl - 1 - oxadethia -_ 3 -, scephem - 4 -
carboxylic acid. 35. 713 - (a - p.- hydroxyphenyl - a - carboyacetamido) -
3 - (1-- methyl- tetrazol - 5 - yl)thiomethyl - i1 - oxadethia - 3 - cephem
- 4 _ carboxylic acid. 25           36. 7/3 _ (o - p - hydroxyphenyl - a -
carboxyaceamido) - 3 - (1 - carboxy-   25 methyltetrazol - 5  yl)thiomethyl
- 1 -. oxadethia - 3 - cephem - 4 - carboxylic acid.. 37. 7/3 - (e - p -
hydroxyphenyl - a - carboxyacetamido) - 3 -. (2 - methyl- 1,3,4 -
thiadiazol - 5 - yl)thiomethyl - 1 - oxadethia - 3  cephen - 4 - carboxylic
acid.  -   --- -             : 30           38. A compound as claimed
in'claim 23 substantially as hereinbefore described  30 in any one of the
Examples. 39. A compound of the formula: . ArI 3. wherein 35          Ar is
phenyl, p-hydroxyphenyl, p-acyloxyphenyl, 2-thienyl, or 3-thienyij and  35
d eriiv&es thereof at tihe carboy. 40. A compound as claimed in claim 39,
wherein the derivatives at the carboxy are alkali metal salts. 4L. A
compound as claimed in claim 39, wherein the derivatives at the carboxy 40
are diphenyImethyl  p-methoxybenzyl, p-nitrobenzyi, indanyl,
alkanoyloxymethyl, t-  40 butyL, or  l  ester. 45. 7  (a-p - hydroxyphenyl
- a - carboxyacetamidoC - 7,a - methoxy - 3 - (1- methyltetrazol - 5 -
yl)thiomethyl-- 1 - oxadethia - 3 - cepheW - 4 - carboxylic acid. 



43. 7  - [a - (3 - thienyl) - a - carboxyacetamido]  7* - meihoxy -. 3 -
(1- 45      methyltetrazol- 5 - ylthiomethyl- oadethia - 3 -cephem -4 -
carboxylic acd. -     45 44. 7/ - (a - phenyl - a - carboxyacetamido) - 7a
- methoxy  3 - (1-- methyl- tetrazol 5 - yl)thiomethyl - 1 - oxadethia - 3
- cephem - 4 - carboxylic acid. 45. 7/3 - (a - p - hydroxyphenyl - c -
carboxyacetamido) - 7a - methoxy - 3 - (1- methyltetrazol - 5 -
yl)thiomethyl - 1 - oxadeuia -.3 - cephem - 4 - carboxylic add. 50
46.7  - (a7 - p - acetoxyphenyl - a - carboxyacetamido)Y 7c - methoxy - 3 -
(1-  50 methyketrazol - 5 - yl)thiome Ihyl - 1- oxadethia - 3 - cephem -
4-- carboxylic acid. 47. A compound as claimed in claim 39 substandally as
hereinbefore described in any one of the Examples. - 48. A process for
preparing a compound as claimed inclaiml 1, which process 55      comprses
reacting an amine of the formula:
55 CH2SH    31                                        1,547,351
31 wherein. COB%, Het and.Y are each as defined in claim 1, with an
arylmlonic acid of the formula __                              ArCHCOOH
(III) COB1 5      wherein
5 Ar and COB, are each as defined in claim 1, or reactive derivatives
thereof. 49. A process as claimed in claim 48 wherein the amino group at
position 7 of the amine (II) is protected or activated. 50. A process as
claimed in clam 48 or claim 49, wherein the arylmalonic acid 10      (HI)
is used in the form of the free acid.
10 51. A process as claimed in claim 50 wherein the reaction is effected in
a solvent and in the presence of a condensing reagent. 52. A process as
claimed in claim 51 wherein the condensing reagent is a NNe
diaikylcarbodiimide, a carbonyl compound, or acylamine or an isoxazolinium
salt. S           53. A process as chimed in any one of caims 50 to,52,
wherein the reaction      15 is effected at a temperature of from - IO0C to
700C. 54. A process as claimed in claim 48 or claim 49, wherein the
arylmalonic acid (III) is used in the form of an anhydride, a reactive
ester, a diacylamino ester, a reactive amide or a formimino derivative. 20
55. A process as claimed in any one of claims 48 to 54, wherein the
reaction is  20 effected in the presence of an acid receptor or a molecular
sieve. 56. A process for preparing a compound as claimed n clian 1, which.
process comprises heating in an inert solvent an azetidinone of the
formula: [err]                 ( V) C08 25      wherein
25 Ar, COBw, COBw, Het and Y are each as defined in claim I and each of the
three groups R is the same or different and is optionally substituted alkyl
or aryL 57. A process for preparing a-compound as claimed in. claim 1
wherein COB", COB2, and/or COB3 is carboxy, which process. comprises
deprotecting a. compound 30      as claimed -in claim 1 wherein COB1, COB',
and/or COBS is protected carboxy.        30 58. A process as claimed in
claim 57 wherein the deprotection is effected by a method substantially as
hereinbefore described. 59. A process for preparing a compound as claimed
in claim 1, wherein COB', COB's, and/or COB' is a carboxylic acid salt
group, which process comprises treat- 35     ing a compound as claimed :in
claim 1 wherein: COBI, COB' and/or COB3 is carboxy     35 with a base. 60.
A process for preparng a compound-as cdaimed in claim 1 and having the
formula: 40      which process comprises removing the protecting group(s)
in the moiety Ar  of a     40 compound of the formula: Ar[err] 



et                 (VI) wherein Ar' Is prtected hydroxyphenyl, and COB',
COB , Her and Y are each as 45              defined indlaim- 1 but are not
necessarily the same in the product as in the starting inatetiaL 61. A
process as claimed in claim 60, wherein removal of the protecting group(s)
is achieved, in the case of cleavage of acylates or ethers, by treatment
with an acd or a base in the presence of a cation scavenger, or, in the
case of removal of p-nitro-    32                         1,547,351
32. benzyloxycarbonyl or benzyloxycarbonyl groups, by hydrogenation in the
presence of platinum or palladiun 62. A process for preparing a compound as
daimedin claim 1 and having the formula-. Acyl-O    HCONH
(VII) COB which process comprises acylating a cobpound of the formula:- Ro
n N with an acylating reagent for introducing a group Acy'L 63. A process
for preparing a compound as claimed in claim 1 substantially as 10
hereinbefore described in any one of the Examples.
10 64. A process as claimed in any one of ais 57 to 62 wherein. te starting
com- pound as claimed in claim 1 has been prepared by a process as claimed
in any one of claims 48 to. 56. 65. A process as        in any one  of
3claims57 to. 62 wherein the starting B 5     compound as claimed in claim
1 has been prepared by a process as claimnd in any one  15 of claims 57 to
62. 66. A compound as claimed in claim 1 which has been prepared by a
process as clainiedn any one of caimi 4$ to 65. 67. Asalt ofaompound as
claimed in claim 66. 20          68. A salt as claimed in claim 67 which is
a p le   y acceptable salt.         20 69. A process for p   i  a co d as
caimed in claim 23, which process comprises reacting an amine of the
formula: .(X) wherein 25          Het is as defnedin claim 23, or a
derivative thereof at the carboxy with a    25 malonic acid derivative of
the formtula: ArCHCOOH                          (XI) 1OH. wherein Ar is as
defined in claim 23, or with a reactive derivative thereof in which one of
30              the carboxy groups may be protected.
30 70. A process as claimed in claim 69, wherein the reaction is effected
under conditions as specified in any one of claim  51 to 53 and 55'. 71. A
process as claimed in claim 69 or claim 70, wherein the malonic acid
derivative (XI) is used in the form of an anhydride, a reactive ester, a
diacylimino 35      ester, a reactive amide or a fornimino derivative.
35 72. A process for preparing a compound as dauned in claim 23, which
process comprises heating in an inert solvent an azedinone of th formula: 0
Ar[err]             (XII) wherein 40          Ar and Het are each as
defined inclaim, 23, and each of the. three groupe Ris the  40 Same or
different and -is optionally'substitued alkl or aryl, or a derivative
thereof at the carboxy. 73. A process for preparing a compound as claimed
in claim 23 which contains one or more free scid groups, which process.
copie deprotecting a compound as. 45      claimed in claim 23. wherein one
or more of thecabo  groups is protected.        45 
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33 74. A process as claimed in claim 73, wherein the deprotection is
effected by a method substantially as hereinbefore described. 75. A process
for preparing a compound as claimed in claim 23 in which one or more of the
carboxy groups is a carboxylic acid salt group, which process comprises 5
treating a compound as claimed in claim 23 which contains one or more free
acid    5 groups with a base. 76. A process for preparing a compound as
claimed in claim 23 substantially as hereinbefore described i any one of
the Examples. 77. A compound as Limed in claim 23 which has been prepared
by a process 10      as claimed in any one of cis 69 to 76.
10 78. A process for preparing a ompound as claimed in claim 39, whih
process comprises reacting an amine of the formula: (XIV or a derivative
thereof at the carboxy with a melonic acid derivative of the formula: 15
ArCHCOOH                        (XV)            15 OOH wherein Ar is as
defined in claim 39, or with a reactive derivative thereof in which one of
the carboxy groups may be protected. 79. A process as laimed in daim 78,
wherein the reaction is effected under 20      conditions as specified in
any one of daims 51 to 53 and 55.                      20 80. A process as
claimed in claim 78 or claim 79, wherein the malolic acid derivative (XV)
is used in the form of an anhydril, a reactive ester, a diacylimino, a
reactive amide or a formimino, derivative. 81. A. process for preparing a
compound as clamed in claim 39, which process 25.    comprises heating in
an inert solvent an azeddime: of the formla:                 25 (XVI COm Ar
is as defined in d  39, and each of the thre groups R is the same or
different and is optionally substituted alkyl or aryl, or a derivative
thereof 30              at the carboxy.
30 82. A process for preparing a compound as claimed in- daim 39 which
contains one or more free acid groups, which process comprises deprotecting
a compound as claimed in claim 39 wherein one or more of the carboxy groups
is protected 83. A process as claimed in claim 82, wherein the deprotection
is effected by a 35     method substantally as hereinbefore described.
35 84. A process for preparing a compound as claimed in claim 39 in which
one or more of the carboxy groups is a  rboxylic acid salt group, which
process comprises treating a compound as claimed in claim 39 which
containss one or more free acid groups with a base. 40          85.A
process for preparing a compound as claimed in chim 39 substantially as  40
hebefore described in any one of the Examples. 86. A compound as claimed in
claim 39 which has been prepared by a process as claimed in claims 78 to
85. 87. A pharceutical or veterinary fomulation which comprises a compound
as 45     claimed in any one of claims 1to 20 and 66 or a salt as claimed
in any one of claims  45 21, 22, 67 and 68. 88. A phceutical or veterinary
composition which comprises a compound as claimed in any one of claims 1 to
20 and 66 or a salt as claimed in any one of claims 21, 22, 67 and 68
together with a pharmaceutically acceptable or veterinarily accept- 50
able, respectively, diluent, carrier or excipient.
50 89. A pharmaceutical or veterinary formulation which comprises a
compound as claimed in any one of claims 23 to 38 and 77. 90. A
pharmaceutical or veternary composition which comprises a compound as   
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34. copied in any   one of laims 23 to 38 and 77 together with a   pharm
accept-cy able or veterinarily acceptable, respectively, diluent, carrier
or excipient. 91. A pharmaceutical or veterinary.formulation which
comprises a compound asi clai 9 m and92in hefoofackines39eto 47 and 86.   o
:iel 5        9.2. Apharaetical or veterinary composition which comprises a
compound5X as chddin any one of claims 39 to 47 and 86 together with a
pharmaceutically. accptable or veeriaily acceptable, respectively, dil~uqnt
carrier or excipient. 93; A-pharmaceutical or Yeterinay copsition  as.diq
in any zone, 9f dc~aims 88, 90 and ,92 in. die. form of an injectable
comwposit~ion or a.vil: 10           94. ACph r
uilorveteycompositionasclimedi   one of claims                10 88, 90 and
92 in. the form of ste~rilized mic rocrstals or -lyophulizate.- 95. A
formuilation as claime in any one of claim~s 87, 89 and 91 or :a
composition as claimed in any one of claims 88, 90, and 92 to 94 in unit
dosage form. 96. A method for inhibiting the growth of bacteria in an
environment which 15      method comprises administering to the environment
an effective amount of a corn-     15 pound as claimed in any one of claims
1 to 20, 23 to 47, 66, 77 and 86 or a salt as claimed in any one of claims
21 22, 67 and: 68, or of a formulation as  in any one of claims 87, 89, 91
and 95, or of a composition as claimed. in any one of claims 88, 90 and 92
to 94. 20           97. A method as claimed in claim 96 when used in the
prevention or cure of      20 disease- in a non-human animal      ; 98. A
method as claimed in claim-96 when used in the prevention of decay in a
perishable substance or materiaL- 99. A method as claimed in claim 96 when
used in disinfecting a substance, 25      materil, article or building
structure.. .                                           25 100. A method as
claimed in claim 97 when effected by the.use of intravenous ijection
.ora.drip                ....    .   .    . 101. A method as dcaimed in
claim .97.or claim 100 wherein. from 0.05 to s0 mg of compound () or salt
thereof, whether in a formulation or composition or in the free 30
form, is adnistered per kilogram body weight per day.
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