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which it is n@’ﬁﬂ 131 docet 0 be particul arl descrlbed |
following state

preparing a cephal ospori r;ua%f% fg}é%‘?@ g?g%i

car boxy- prot ecti ng gr oup 3861515h618 G2 1655 638 651))6526?(!21761“859 - acyl 10 ami do
- 3 - acetoynethyl conpo®®dT¥f the formula [err] in which R is hydrogen,.

Cerr] to (err] al kyl- r.b I 4 s hydrogen _ |
or a carboxy prot ectlnégghhs%% ﬂﬁw HSS('[- Hé - 5-"
thiol 15 or a salt slosPHBM ANDEDERIVATAVES | ne earth - .
met al or ammnlumto produce 15a7- WREQFdo- 3 - (1 - msthyl - 1H - .

tetrazol - 5 - ylt t (2)
cavi g Lhe acyl Anibe b W‘sztfﬂﬁq‘”%% ﬁ%‘m&%"%ﬁﬁm %
tetrazol- 5 yIthlwmgliav)apoixs Iﬁdmn rriked Stags Aamcm.odol&reb th I
-1H tetrazol -5- 'CPPWT'

and (3) N-acylatir %“Fg%ﬁ"&%ﬁ%% bﬁ?"ﬁ‘xgmg
anhydro- O car boxyma , ‘this iffvention relanestoaprocws for prepanngacephalosponn ofthc

. 4

10 wheremRnsHoracarboxy—protecnnggruupwh:chcompnses l)reactmga7 - 1
~ amido-3- acctoxymethylcompoundoftheformula : ( acyl 10
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 in wh1ch R’ is hydrogen, C, to 'Cs alkyl, or 4 - amino - 4 - carboxybutyl and R is
. hydrogen or a carboxy -protecting: group, with 1 - methyl - 1 H - tetrazole - 5 - thiol .
15 or a salt thereof with an alkali metal, or alkaline earth metal or ammonium to produce 15 -

a.7 - acylamido - 3 - (l melhyl - 1H - tetrazol - 5 - ylthxomethyl) compound havmg
the fmmula _ o . -
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.+the initial reaction mXture

acid having the formula [err] to produce the aforenenti oned cephal ospori n.
The process of this invention can be broadly depi cted by the follomﬁng
‘ f Ferri—terr] 3
1, 400, 697 ' f 3 In the above reaction
schene R and R err] are as herein defined. X represents hydrogen
nium or an alkali netal or jalkaline earth netal, with apprOprLate

dlflcatlon as may be .dictated py-val ence con3|derat|ons Rl err]

"rep&esents a C[err] derr] alky pup. One of the startlng mat erial s Wwhi ch

efpH-6 j |nvenI|o Lhe readily
,.' mmﬁ% ﬁsggranlc\aéld 5

i S erpteyed ||| 1||c prUbebb of—Tof
avai | abl é?)c% e Feyiam ‘G""‘ant
(7- ACA) %ﬁgﬂ ) #Y=E Y 3 fsdld | ON mnth a fornyl or a (err] . to
(err] alkanoyl nnlety Such . an N acylated 7-ACA is readlly avallable by
techni ques meIIHrgmognlzed in the-art. One such technique involves the
reaction of .7- ACA n}i+r%1 aci-d wQiLcl provides the. acyl group w ;h is to be
substituted in the t@pﬂs'ﬁuskT-ACA ig8:10  reacted with a formc
acid, acetlc aci d, pro 8 iC aC|%Nor butyric acid, to produce the 10
-correspondlng acylated -99%ca. SI'CQ,thIS reaction is acconpanled by the
formati on of one nDIe of nater per nDIe of acylated 7-ACA, it is. hi ghl'y
pref erre,gldt lind ; ypnmmwzac sui t &bl e wat er
accept or ﬁmﬁmeferred reaoent for this purpose i s an acid. anhydri de,
such as for exanple, acetic anhyorl e 15 or. proplonlc anhydri.de. In
t he i nstance .in which the : is fornyl, i's possible 15 * to
enpl oy as acyl ati ng agent §£§_é?5rx£d form c- acetlc anhydride whcih can be
prepared fromthe reaction of so-nﬁh1fornate and-acetyl chloride. In
accordance with the process of ti§s invention, the N - acyl-7 - ~
f anlnocephalo- sporanlc acid is, rgacted wWith 1 - nethyl - 111 - tetrazole -
~ 5 - thiol, or ammnium 20 "_ kali metal or alkaline earth netal salt.
‘Typi cal, GPf ‘%"aﬂf‘{‘gnmﬁ‘m = AET RV jhéplcmagyﬂﬁtfblﬁiﬁbmcﬁ - tgh’rm whi ch
caqobe u TEPEFor Car e tﬂose 0 i'um potassium lithium ni-um
. calcium and nagne5|un1 ‘The dlsplacenent ofy Lheyacet.oxy group with the .
‘met hyl-tetrazol yl t hj,of moi.ety: generally ixsdtcopfl i'shed in an aqueous medi um
at. a pH-which is ediﬂéﬁ boptly aﬁldlc ory Ilghtly basi ¢ and which is
within the range of froggggtézt M o_ﬁﬁﬁg—a Preferably, the pH of
c ﬁg be- fPon1 25 about 6.5 to about- 9.0, and
- wi.ll:-gradually be | owered. dufi t he period of reaction to a pH W thin the
- range of from about 5 "to_about}8.5. The N-acyl 7-ACA typically is added
to the aqueous nedngnvc&ptalnlng the nethyltetrazolylthlol and the desired

pHof .the mixture i _jgi addlthqvok3§ sui tabl e buffering agent,
f : :

%

h

such as a 30 _ phosph

&é lLJﬁﬂuﬂ;ynphosphate or
* _tripotassi um phosphate. @her bl e N?ﬁ’ﬂ ol
R o - COO H R 5
| 3
.' .. . .. 9
L—eH—¢ -
WO
_ . 0
%N
N
NN D -
/L_i/‘./;-CHz 5"',«“! _————-—'—9
coaR o C'HJ L :
2




pH adj usting reagents include noderately weak bases such as ammoni um
hydrOX| de SOdI um car bonate and SOdI um bi car bonate Once t he deS| red pH of

-mxture to a terrperature of from about 50[err]C to about 100[err]C and

preferably to a tenperature of about 70[err]C. 35 The reaction is

conpl eted within a-period of fromabout 2 to about 8 hours, and pre- 8%

ferably from about - 2-to about 4 hours. During-the. reaction which displ?

the grogp in the 3- p03|t|on the pum;g',-the reactlon ‘medi um generalgly drlfts
1TE U
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moder atetydown _ _
reactl‘Q_n,lsWdJ oran“‘tlme g}‘a S Werare, it is not
40 _ nece,gsﬁgdfe thgm vRage ﬁe,yﬁf,hgﬁh g@?p_ﬁ%aw “P¥hction mixture

at a constant thitig Meatetialis twhith islamblhﬁdﬁxe&etptoedas &aﬁum&ﬁons directed to
cl eavade of i fike’ :awyamwm' palosgerin (C. {Anothét- lpds-i ammmhd &@d the free

(7T ACA) goted i the P-positian, itk F 4 hed. with
am no - group- M ; ed. wi't hout
i sol atisen ofm‘fﬁ'euﬁ% Al i vﬁfadl déw%gf%g "% rec i ous step.

Preferabl y, .prévides dzemcyvgiouwemé‘ug sl Botub&imwds:ﬁlﬂ&t'epbsmaﬂd‘husm-aoahs an 45 S
i'nst antt; trweacpﬂ-lmﬂ!afbmlwr id; tg pr er@t‘hge o0 from

about pH 1 Cﬂﬁgﬁd ‘ ? ' the cl eavage
of- . the. acyl -g& mo%wmﬂﬂﬁq m%if fcéam t,lea,, ﬁ?ﬁm .' ﬁ‘ nerally, ag

m-neral add ﬂgﬁiﬂf&sﬂ:ﬂﬂp ac lscdhl anrdl anhydeide;] such s fourexan-phpaoehc anhydpﬂaosphorl c acid

[~

i s enpldyed.or Propionic |ns e aylegeng e f “*‘am“éi’l“condlﬁ ons by
treat ment -wi' ¢ anal l" ‘F::E% Qggﬂ Q@IW& bFis enpl oyed

will be a c'ern _ 7s) tion$ a&ymat m;aakpme.t hanol or 50
I sopr opyl aI spodamt acnd/\ikemctedlmﬂxé dHl rtevsiz ugnd t herefore

the ul f i Fentad tor jalkaliny 'é@al YPtCﬂ ? ’tdt“Eﬂ‘yﬁmlHam no2

cephal OSpOI’I -euIn ¥ lf ss“mdg,,g,gﬁ ng the pH of
the reacti ommmaynmxﬁ ' cbrﬂ‘pllﬂﬁtl man(aqhwutm )at alBFE resul ting

product _precw t:amealadtglttlmasdprt @:gtdlwbesxcraaa is withip yhedranige offranhe regct i on

mxturé@s in bl e °§1"“& T the® 55
product is a}a‘ E?M%ﬁﬁ? %%Fi%léaﬁy thi.s product
earuome

can be i sol Qi QontiThidg ﬂhéaleﬁylﬁeﬂhzﬂy olraﬁdlderdmgdthe reaction

medi um al kal pHhef ﬂy nhikegre cist dgh rbyodddlaomcf it touphess aret hogs are

al so adai | abl? f‘t‘fl‘*?&*ﬂ ﬂ% acyl at ed
methyltetra la\;gmm g,rthed.ﬁgg@ cylated 60
met hyl tetraz mievﬁcﬁdnq,r&aeﬁs tigotie mme mﬁl e of a -

phosphor us hizém dwut mﬁehmaboqnﬁwﬁh@ndjareiseﬂmthmw of gbaup iCnstance of . the

3-met hybt et rm toabou hu erid of Hm AP 35 10ue @ hopm ™ PBavage 3Dt the
7-acyl -am d h&lsltthethgﬂQr eﬁg&@ﬂgfpmMrosatl ng
agent, for eeﬁtﬂahﬁedaﬁ: ldhmdnod&aiely ing of the pBpduting i cati on No. 3
188 311, suc htheisoursé of thestectiorhis gt hagmful to the mﬂwm:aﬂdmmﬂ“snm

dd hich ' would ﬂ:
LA, B e e e e e LD of e
DI 0CESS OF t finsh. e Dishibor B EiaS e TThe NifCio delid, "hNGiO gT OUp Of
t he cephal oswemmﬂ&(bept«oﬂpusmdaﬂﬂmr-lsohydr@qem y;qemjzolyl;?tqéqmy#met am do group
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n the 7-posiren the pravic “-'? Preferably,ghis de s1ch 39
anhydr65 pC}S“’m ,'f" 185 l,at es E’itent

No. 3 167, 5. d&'ﬁﬁub@@ﬁa pH of about.2.0. Generally, a mineral acid such as hydro-
chloric acid, sulfuric acid, or phosphoric acid is employed. The acyl-amido group
' - is then cleaved under acid condmons by treatment with alcohol. In general, the alcohol
50 . which is employed will be a C, to C, alkyl alcohol, such as methanol, ethanol.or . 50
1sopropyl alcohol. When the cephalosponn starting mau:nal and therefore the ultimate
- product is the free acid, the 3-substituted 7 - amino - cephalosporm is isolated from
 the reaction mixture by adjustmg the pH. of the redction mixture to the isoelectric point
*- . (about 3.9). The resulting product precipitates at this pH and is readily removed = = -~
55 . " from the reaction mixture. In ‘the event that the starting material and therefore the - . . 55
' . product is an ester of the 3-substituted 7-aminocephalosporin, this product can be - = .
isolated from thie reaction mixture s:mply by rendenng the xeacnon medmm alka]me o
by the addition of a suitable: base, . o
s " Other methods are -also. avaxlable for cleaving ﬂle acyl-amxdo group at the 7- - 5 :
.60 - acylated  methyltetrazolylthio  derivative.  For  example,: the 7-acylated = - 60 -
: o methyltetrazolylthlo derivative may be -cleaved ‘in .the presence of a phosphorus S
* halide, such as phosphorus pentachloride. In' the instance of the 3-methyltetrazolylthio
dcnvanve of cephalosporin C, the cleavage of the 7-acyl-amido group can be carried - - _
' out in the presence of a nitrosating agent, for example as descnbed in U. S Panent —
65 Specxﬁcatlon No. 3 188 311 such as mtrosyl chlonde - o 65




5 the possible use of anhydro - O - carboxymandelic acid for
acyl at ng the 7-an no group 5 of a cephal OSpOI’I n but fails indi cate Its

met hyl 7 - am nocephal osporl ns. It has been d| scover ed in aqcor danc-e with
t he prs of this invention that i néreased product yield as wel'l as,

| mprovésproduct purity are ailable by acylating 7 - amno 3 - (1 -
met hyl H 10 tetrazol - 5 - ylthionethyl) - 3 - cephem- 4 -~
carboxylie4acid or its 4 - carboxyl - 14b615qorot ected derivative thereof using,

anhydr o- O-car boxXyqgId rIn ose 0 (XN ‘tmgg‘ea &,gﬁ}‘f o) agﬁhﬁ;l{‘i : 0 |
H&ﬁ‘pm B :

»

agents, such agyp bfihe
- car boxynandelthec7-asindnlls haseaadn If { da\tcabé aigﬂsaaaw 3 @o fu@amhydoo - @-- mandel i c.

acid with phosgheh@ymmsehc acid for this | f dllauvcdtﬁwﬁer E@ma&p&,tﬁaﬁiﬂ_mnﬁMe 3 -

substituted 7 g rratéri.;a-l_ _,.._~_.-_j_{,'g_.f
n the acyl atlorgf §t_%ppbs gmp J,s on .-
generally is C&Ecbﬂdﬁﬂeﬁlﬂiﬂie rpravess af)thisCitientivn alumcfmeh pzbdlﬁt ﬁem’asrﬂdu @r sl |§-h‘f.| y
acidic pH The i IPtr msﬂtyh : 1t 5.0 to
about -7.d9 and ?:Q;“ ; TR AGH font 7. 4% The

pH of . the reaclfécsg%. acylaunga@niﬁ; 2cid Yew) qﬁé ng any

sui t abl e r eagemnhydsucO -asb aﬁmisegad@avﬂﬁbls&bmmfmemstofma@elbase and a
weak acid sucha%t‘é i-car hoj ate cap aI so b obt ained and

mai nt ai ndd b QHQEQ Oﬁl 19 P g ﬁof t Hdse

ment i oned herelng ed A 'h\éaa stgrntnﬁgl a0@pidy. ~ The

nature of the l:;d%népﬁt - a« ~n wdhmsigcangaofdmﬁgbgag%%ahmteoof this

i nvention,, The apdprefesablp within 8p firom | #ho 2 8 e ®h t he

anhydr o -0 - AR “tii‘ti'%u“fe o‘é'fﬁib f%n?’ Ak 2 stght

mol ar excess ofobtsxﬁéarmabﬁﬂtm % pmya )ﬁﬁii@ofth@se .
car boxynmandel i cmemnd lmqmbdvyor hemy s‘ anabm axum Ve thtowsofand naxi num :
reaction gf thée e7°;!;ﬁ 7 el ﬁ% en e'“}eé%?"l“ontl ,in o
general , Fs quilLe ety <l ?ﬂ {&@&tbﬁﬁ.‘ﬁtﬂ but IZVELgm Figai n abbut
0.5to 30 ﬂigmut-d twu&xsjm < ahariiammixsreﬁﬂa)tedamsﬁmeﬁﬁﬁm ndsglauds dependent

upon 't he t enpemasimnm rattctlon@Oﬂwmo PXpen|h ma&elwmwpw ﬂ‘hemwpm | ower  tthe -
terrperaturetham % '_: m ign wil be compk 3L Py vmléobe' '
conduct ed®®at a he #ipe@inine the 0 Gldld grr]C T with
anbi ent roomtempedfyabmgnhﬂlyngu peﬂuamldlayape:qfeanmed fr&ihdmmemﬂcuong product '
i s obt ai ned asa‘l"!lfsSO("P with prbient 1q *PHDS pecially, Bnet al -

al kal i ne P | ‘“‘ “ ofe¥oic) )= x enpl o_%ed t_o. X
i sol ate tfe prmﬁaﬂ tcidafea.te@ cxavﬁﬁ'w&ewasd wiite, the free
acid will be r omaivedr aen additiennef s spprdprigwe [shlt bﬁthabﬁearede:ahoumth &dirt i on of

appropriate sa :wH@mGé%‘F,?fé?ﬁ“fP?}PFs‘% h .as, for%fxa% rLeacet ate

sal t of spdi umgy ﬁéﬁlxmdé’@ m:;z:mp,.‘mm e ol aged i n
the form'of it she@SikrCéroup! o prddude th mmud or acckpfidblecfhXchactiricallald thedett. O der t o :
obtain an active Anmmmomilluem ovel\fhie Immmslsm wb@helegalmd infthet he. est er-

group-to produlEecestef thiy imgent “d“ aaﬁ@' dg - thereof
As ment i o§ed hEE ',goj of i eca' ;ye'{rfﬁ % enplgyed
in the processae c_mwmdgﬂ @nyczﬁpmmrmageram c aci d
itself or car benglbyedprdteemmoa a mmhoxePrelfmbb*o t he :

car boxyl funct matrighowhich P FarE e § _ g’@_‘gt&‘; { rocess of

this '”V%tlor‘;ne 7 e Sie Dl frah “I ; %;:églﬁﬂtfrﬁiﬁn %\/\Bﬁﬂalmﬁo;:fni}tép thesop - |
cephal osporin mw&a@gnamemm_ ! 5315 thil] Giiteophenyly dj;ﬁtmpmyla ,&af which. can
be enpl oyed |ntrtnh®p nyl.chis( g - oofthoxtyphenyil yme al trw#nylpte'ﬁmyzy N

rua-

alkanoyloxym yl, C;,—C, alkanoyl and
cephal osporin: e fol owmg examples are ﬁroilded for the purpose of xllusn'aung the process 5
55 of this mvenuon . : ! . . ' .5
. | EXAMPLE I:

: ' . 7-foi'manudo- cephasporanic acid. - -
. Ima2. 1 -one-neck flask, |800 ml. of 98%, formic acid was cooled to —-10°C. in
S an ice-acetone’ bath. Acetic a ydnde (150 ml.); was added .over 10 minutes while T
< 60 maintaining the temperature below 0°C. 7 - Aminocephalosporanic acid [100 g., . 60
) (0.37 ml.)] was added. and the mixture was stirred for 10 minutes until solution was - .
nearly complete. The solutionwas placed under vacuum and its volume reduced to
225 g. of a tan foam. Ethyl acetate (500 ml.) was added, and the mixture was stirred .~
and then filtered to remove ap small amount of insoluble manenal and reduced to -




material, which is enployed contains a carboxy protecting group, this wll
be selected from (derr]-Cerr] alkyl, 2,2,2 - trihaloethyl, (err]-(err]
tert-al kenyl . Clolllsdugimpuemmtmrt=="RyTIY] , 50 benzyl, nitrobenzyl,
~tetTanydr opyranyl, succinimdonmethyl, phthalimdonethyl, 50

“nmet hoxybenzyl , di met hoxybenzyl, cyanonethyl, nitrophenyl, dinitrophenyl,
2,4,6-- trinitrophenyl, bis(p - nethoxyphenyl)nethyl:, triphenylnmethyl, -
benzhydryl, benzyloxy- nethyl, Cerr]-Cerr] al kanoyl oxymethyl, 5 = 7\ ..
Cerr]-Cerr]: al kanoyl and phenagyéheroups. .. The..f-all auing—ex a
provi ded for the purp of—HaStTar i n £ off 8BS @cBurexas stirred
‘i nventTon. 435 g. of foam. About 500 ml. of cth}l,".h zﬁfg ﬁﬁee&fwﬂd with 200 ml. of

of this

55 EXANPLE i in h-bﬂ-im@‘g@i A Ravaneicy alormapmidoprplelospoRIic %k ek 1 ask,
800 m.. of @8y ¥ was cool ed to - 10[ art]| Coonanbeltpruh,Ce-acet one

_bat h. _Acet i®P Zalyaltdine otiscreed vﬂhﬁ)exm“‘édﬂ%%' ; gmg,gywmsMi le 60
‘mai nt di ni NGpd Wemm;m-umvﬁ%w’r C. 7:--- Anmi nocephal osporanic acid
[100 g7y  produ@O (0.37 m.)] was added and the nixture was stirréd for .10

m nut és” until sqlution wa's's(m' £80dy) conpl et.e. - Tha sol-ution was placed under
'vacuum and i,tsﬁ |'ume . reduced to 225% -lﬁf‘-"&:ﬁgﬁ,ﬁoam Ethyl acetde (500
%fr@%n,_a,n'glmem»e,fqﬁl tere_d to.-rerm;_ve a

m ) ygs added, and the m xture was 3; ] ;

smal | anmpount . of -i-nsol ubl e materi al angrit@iuced to .~ 5 :

1, 400, 697 135 g. of foam About 500rr§..63,(5f35'é1’\f§ﬂ tate was added, .and the

m xture was stirred in an ice bath. ﬂ\-%@g%‘{“
*‘ace

Lirre ¥ o ihad gibohyzed. The sol i'd was
col I-ecfsed, washed with 200 nl, -of et r?37 ate and dried to give 95:8g.

(80% of 7 - formanmi docephal ospgram c acid, mp. 135-37[err}C. The

f ol | owi ng obSerW‘e‘&‘“’&b&EfﬁE%xpr:ess thelﬂmbﬂ"??‘“)géﬁé&;li;ﬁdmwnance spect rum
the infrared spectrum ‘the ultraviol &71%;%0? Flih and the el emental anal ysis
for the product: [err]. 10 proton) [errf™15"

| err] [err] 20 [g5r]
[err] EXAMPLE Il : g’g ; . S C : R _
7-(5' -ami no-5' - WK £PPUR er ani do- 3- (4wm8PYI - 1H-tetrazol - 5-yl thi omethyl ) -3

- | _. s o R5%8Phena.ds; clg baky |8, d06ki d. “To 800
M. of water ms\nmwse@alz-ﬁovcg.émané L s N, 300 $dPPh0i ¢ - 5

thiol, sodiumsalt, and the mixture was heated to 70[err]C. The sodium

salt of cephalo- sporin. C [88.0 gEXAMPRER) 1 vas addadmag)Bhe. m xt2re
mai nt ai led at .79J(53&5,1,;625'-&ﬁ:uxy)valefagei;fzg"m&ggi% acl . '5 .
R =5 . - - tetrazole - 2~
' . 800 m. of water was added 277 g (02 m. of 1 meths&iug{ salt of cephalo-
To 800 ml. of wates o8 B0 Teated to 70°C. The sodium salt of Sophec™
thiol, s"d‘m‘;o - (02 m.)] was_added, and the muxtur® DEIE Lm0, " iusted to 30
sporin C [88.0 g (0 ere was then cooled at 20°C, and, the PG WA O ¥ g -
R oout 9 by addition of 505, sgeous S M b period during which
: t 9.b ; dded to the mixture o/ ag odium hydroxi
propionic anhydride was 2 "0 by-addition of 50%, aqueous sodium hydroxict . -
fme e I s B o group presnt on e e S M SETPS Rt 35
: ;g ﬁa&gif: ‘(,? reactant. The mixture was cooled, and one liter 0 ted hydro- -
35 . - the ‘adi ) v y & f % ted,.
Y fied’ VAro! : e ¥
and the organic t‘gY:’fga‘:dr;‘i’S;; and the residue was d!ss"“’.eg 3%;1“‘22“253; -Iéjsp?g-
wasl_evapgf:(‘;fid crystallized. The solid was filtered, wa.s;'e_dlafmeﬂxyl _H. tetrazol-
4. - coolng B (s - amino - 5 - carboxy) - valeramido - et L
o (O iiomethy) - 3 - cephem - 4 - carborylic acid.

. - . EXAMPLEIIL . = i acid,

ino-3-(1 :h‘ethyl-1H'-netrazol-5-ylthiomefhyl)'3-"?°?h°m l ml‘fb;)!}’ 1(1;:' fc;miho_. 45
s Db aleramido - 3 - (1 - methyl - 1H - ©0azo - 2 = oo n Ty i s ml,
: 5 i;;r?of{)zarboxyhc acid, and the mixture was coolefd t;oe amttme maix;tai ned below
of quinoline was added, and, ;Vfith;gglf D was added, (The purpose of the acersl

° . a o N - : 1val
about 357> 4rleanc‘l\£?ﬂ? tlll;é) amino group. in the side chain so_ %;%:&?X:Z‘l:é; and
50 chlaride Bt e vdrides with the carboxyl groups in the 3-pesICOR CF 4 g 33y
e r:il; chain)Y The mixture was then cooled to. = 12 12.."’(?n and 20.8 g. (0.1 m.)
in e S e e was added, The mixture was re-cooled 0 =22 00 17 200 B about
of d;ethy;m stachloride was added. The mixture was oo lene glycol was added,
. of phosphorus PNt o 4 o —40°C. About 40 ml. of ethylene gIyco & .

55 0.5 hours, and then was co0'€C '0°C. to 5°C. for two hours. mixture. ¥

" cooled to —12°C., and 30 rfnl.: of water 1‘:;?15 aq:il:d. The pll-xllixof the - _.was.for
. . p .. . 4 Om ’ ] l : I lnon-
3d51 h::mtod?ﬁ'gin;ywﬁghm:ilt‘h: solid precipit’ated and was then _colllec_ted by filtra :

55



30 about 2 hours. The m xture was then cooled at 20 C., and the
pH was adjusted to 30 about 9 by addition
of 50% agueous sodi um hydr oxi : 1 .
““anhydride was added to the m- ture over a ten m nut e per| od dur| ng which
time the pH was mai ntai ned aboves. 0 by addition of 50% aqueous sodi um
hydr oxizdey was added. The pH Was then adjusted to about 1 by addition of
conce ed hydro--in order . to deactivate the amno group present on t-he
si de fnéin the 7 p05|t|on cgf 35 : 1,4d0lse7.cephal osporl n C reactant. 6The'

m Xt ure Was conje TTTer, ot tetra yaroru AT ThE D H s~
”°Bg)ff?f ﬂ%ﬁ“ forgi @i&? eld loriciagid.
e

then adj usted ;
The m xture wagid hen Sat urat ed SOdI um C r| de, ayer separat ed,

and the organic | ayer dried. over an drous magneS| um sul fate. The organic-

solutlonswas evapor a dto -am t e resjdye s dissolved in
met hanol > Upon’ cgﬁfﬁmﬁ , cg%%’ "2@ éﬁg{“\é\ﬂ?btered §Nas_hed :
oréMic atid! OOPm‘)o?@-f A

and dried to gtomzﬁ5og7-formam:&b(l

val er am do- 3- 1lﬂet¢t§elzdd+ 5 t-ahiolgsodiim s8t wery aw%gd m. - 4-
car boxyl j,c aci Jes 3 _'-E€5PIW‘. . donce ““‘ed amimontum hydroxide, a“d ‘he misture ".’” '
7amn01§(1- -' [ & ' Yl

In 200 M. of wtdiehyd
amno - 5 - caacbtev: u-u«

yIthi-orre hyI) H§L SEperatp

about - [errE | anhvdlt o : the o

t enper at ure of hefdﬁhXTWfGﬁﬁﬁl" AR BOL. of e ] - (0.6
m) of acetyl ;'_'.'._--Thesopuipq)wenmﬁ folh& lawst nerS(SOO ' chI or| de-
is to resg tte i) m?’&‘ﬂdﬁ“‘c‘ﬁ&ﬁﬁ“% %‘S"% okt i vat2§

and to formm Wiy t::"l 5 ‘5%‘53‘1 05|t| n

t he nucl eus anBydrdgidé: tsamsseﬁ@a b % imn’ébie:em lmﬁmwaﬁsiﬁhemfoe -

wathed| wish drigd, tougive 30/tPegl. (wm mxture '

o Bh- aegﬂ°t051Y'FH13‘“°B'V‘)ﬁﬁosﬂﬁWF'a 4

pent achi orlde was ‘a d.. The nixXture was stirred at -12[err]C for abC}LSI_t
5555 - 0.5 homMR, and t3(Bg (_;t,()ol ed to 40[err]C ‘About 40 m . _
et hyl ene glycol. . was added, and. the mxtitfﬂe-’*Wa@ seni ained at O[err]C to
5[err]C. for two hours. The m xtlure Was, i3 ": .%)r]c., and 30 ni" of'__
wat er ‘waso added. The pH of ‘the m \ e 9 by . additiagp of
anmoni um hydr oxi de, and the mixtire Wasssi.s.szeddl,cbpmﬁn)S ‘hour s. during whi ch
time solid precipjtated: an&ﬁ\gz’_ 't hen collected by  filtration 1, 400, 697
The solid was washed succe i t h _yat %oﬁnd acetone and then dri ed to:

-12[err]C., an!!fms@l #nl ice s@,wﬂﬂ,
was re-cq Ied “%‘2 (& - ot
e

yield 7- anmino - 3-- (1 - methyl { 1H - t"e’t-razol -5 - yIthlonethyI) - 3 -
cephem - 4- car boxylic™acid. EXA LE 'V 5

7-am no- 3- (1-net hyl - 1H-t et r azgl - 5- EXAMBLEY "Ic) 3: cephem4 car boxyllc'am d:

51na58 nm. of 3 ﬁéflnga"- rer ' rreté5
21.0 g. (0.07 mnsﬁn%ﬂ  iBel 162 @T{%z Bl herdiic eid (0.07
m) of .1 - netnh;sb-ml.lbﬂ dry teadl ' fukag (I}?).—P [ [14.2chl. ulﬁT‘ﬁegtbhmome] suspended
i der a icé-acetone condenser. pnosgene was
'n 2'0-0- m : of M m reacn ﬂaskthrlgxghthemletmbeopemngabovethesm'face 40
. - of the hqmd The distillation- required about 1 hour -and the temperature rose from - -
23°C. to 32°C. The solution wak then heated to 45°C. forapenodof7hours The .

reaction mixture was reduced to} 175. g. of off-white solid. The solid was dissolved
in 70 ml. of hot carbon tetrachloride. Upon coolmg, a -solid crystallized and. was

1885 1815 (carbonyl groups) o
.1235’ 1060 (G—-O—-C) ?

Analysm, Calc. for CH.O,: -;C,6067, H,339. . -
" Found: | G o0s7; K, 335,

45 filered and washed with cold carbon tewrachloride o give 148 & (®3%) o anhydro-' a5
: 0-carboxymandel|c acxd m p 7 76°C dec. ’ .
. NMR f S(CD o
: 600 (s,1,benzyl proton)
. o 750 (m,S,armnauc) _ o
0 (CHCI,) Absorpnon maxtm s




was jadj usted to 6.9 with concentrated amoni um hydroxi de, and the m xture
was 410 heated for 3[err] hours at about 70[err]C. The final pH of the

portii ons of ethyl acetate. The:organic wash was discarded, and the aqueou

m xtfure was 5.9. The solution 10 was cool ed and washed wi two 100 nl .
u@

| aygr was | ayered with a mxture of 140 ml . of ethyl acetate and 160 m . °
t et fahydro?furan. The pH was adj usted 1400890 Wi th concentrated HO, the

organic 15 | ayer vva ried r@wid,lamﬁeé‘alt,um sul faté and
evagorated to 18. CIngm8@0 e!ie#l@wwazmowrm)fot)amm-cﬁsém msﬁyll-nlm mi xt ure

of 360 n3 of w%"fgg' a3 b el 2y 80d Thé
sol §iti on, ib\as st Pl ¢ {,&;,,5 oo ,;m @ﬁd o:gb? ﬁ and the
b

sol §tion was waﬁbem:nmi mﬁarfbﬂ@ia&o@ate Qddmonofﬂ%Et ate: "The
buatammon ixtreywasi filreredbintocgd® sl.and 20 -

b
i A T e jlzsé';mt E200mit Ur € Vias
stirred for abaﬂbvaﬁﬂmdlmdeeﬂammmabﬁet:hn sﬁlfaket@'haaquunmahedmm't»hrovvater and
dried, to give 3PCB 10p yeJlow M/gw em disgglyed m3400 n(l1°f-eﬂmqlh

tetrazol 18 5 - ‘%M% s°d‘“m aci d15

25 Terr] 3.58, @,cg"@ ger(f ofl ’30 (d 2
met hyl ene) 30 hydroxy «- phmylaoetamxdo) 3 - (1-methyl - 1H - tetrazol - 5-

prot on) . - cephem - 43 garbpxyliy acid, sgdium i) C7 proton) WV (pH 6

buffer) [grr]- 10 %EXANPLE V. 3§D

Anhydr o- O- caboxymandli ¢ acid 3.30, 3.44 (d;2,C2) 35 In a 25%)0'
-.m ., 3-neck flask, equipped with a dry |b&zes§e¢mm-eﬂndenser a stirrer, a
t hermoneter and an inlet tube, 15.2 g. ehdel i c acid was
di ssol vedsin 150 m . of dry tetrahydrofu g ene [14.2 m ., 39.7
g.)> (0.02 m)] was collected froma cyllsn,d'x;ssur( 3,|c7 | ce- acet one

cor:denser The phosgene was 40 al | ohdti(sP@raiadd prdtbn)i nt 0 t he reacti on’
k t hr ough the o t ube openi ng above the surface .40 of the |iquid.
d| stillation req&ﬁ? Y4 about 1 hour apd-_1198og enperature rose from

23[£rr]C3Do 32[ er rPolarogrhfitic Say indicaed W33/, pﬂwﬁt heated to 45[err]C. for a 30 -

perj od of 7 hours Acepgion i drawh o thei Anplicants eertier Sndeificationt No. 11283,81. whith of f-white -

soljd. The sol iGUfbeinfringsdyia, tePraciceof thy Presepft iMpestion o hon t et r achl ori de. Upon
coaling, a solid aygtrait czsoh asd- was 45 filtered and washed with cold

carbon tetrachl orilda procesyifoteprepdring agjcepfaBSidyin of thafdmyals 0- 45
0- car boxymandel i ¢ acid mp. 74-76[err]C. dec. NMR [err] 6.00 (s, 1, benzyl

proton) 7.50 (m5,aromatic) 50 O IR(CHCI[err]) Absorptlon mexi ma;
50 CH -C-NH

; s o j—:’/\}a{-sl 'l.v 35
| - coor  CH, | '

wherein R is H or a carboxy-protecung group, which compnsa (1) reacting a 7-
acylamido - 3 - acetoxymethyl compound of the fc;rmula :

R’ '?N :
N CHo-C-cH,
- COOR

T ot

in which R’ is hydrogen, C, to C; alkyl or 4 - amino - 4 - carboxybutyl, and R is

40 hydrogen or a carboxy-protecting group with 1 - methyl - 1H - tetrazole - 5 - thiol 40
or a salt thereof with an alkali metal, an alkaline earth metal or ammonium to produce - '
a7-acyl -amido-3-(1- methyl - 1H - tetrazol - 5 - ylthiomethyl) compoum‘l of
.the formula :

e

| aydr's M ) Was wasned Wi thn tw 20 m. 157
por tii ons\.of wat er 53 _&MQ gdoié_ P%%ez}aiﬂ’&ﬁ%z%ﬂs- MQQI oride. The




1885, 1815 (carbonyl groups), 1235, 1060 (GO Ccn err] Anal ysrs Calc. for
[err]: C, 60.67, H 339 Found: C, 60.97;_H 3.39.
1400, 697 . :
7-([err]-hydroxy-[err]-phenyl acetam do)-3-(1 . ' o
- met hyl - 1H-tet razol - 5-yl t hi onet hyl ) - 3- cephem 4-carboxylic aci d, sodi um

salt In an_800n1 beaker, 20.9 g. (0. 07 m) of 7-amno-3-(1- met hy!l

- 1H 5 - TTtet+razol 5 - yIthr orret - .3 -cephem - 4 - carboxylic '
aci d was suspended n 320 5 T Of—mes 697I'he pH was adjsted to 6.8 with

5% sodi um bicarbo éf'eydsn&-u.tp PLEQII- ~car boxyrendelic acid [ 24.95
g. (0.084 m) 20%1525 TTHRMES5 5 he pH was naintai ned-
for one hdur at ﬁﬁraﬁyl g &@&TIZ% a@'é(mumbd] T jomethyl)sil uti on. To
prevent foam ng! tﬁewztar 'jr'%)s EFrIcetpﬁd;,e ‘?ﬁ;r - (10 ety _-120f et hyl -
acetat e ¢omitain a, @ucchxb ﬁd ey Thessp#] %-edsﬁdm mg,;ﬁn '
concen- © 10 tr adoggm ’2 ffﬁcmm Gzas%? jd [ & 39844 ﬁ%" nd the
aqueous - M8yer vl 'ft‘wmzrm Oreong: by acw_ag/geb e”asadiha ned
organic |layers dydvechla gy YN L 172 24 ﬁoxmask &, 'E'Fmamdsﬁl a %ﬁ%anhydr ous.
magnesi-um:-sul f fgﬁ : J'B@dgrzm-'-ﬂygn]mw foam

whi ch was -t hen3eligs A% °°°8'Pm?é't¢mnialra Mt

was preclpi tat$ W' llow o ";}f‘?‘b}maﬂfdl::fﬁs Sulgpe. TbAsoﬁg fs vaeezroamé ‘sol ution
t¢ metheior, TR

in 15 absol ut T Fﬁdél'homo(id,‘f mit ofr ;rﬁ;’ﬁﬁ“'ﬁ’ee bath for
one hour, filt f oM -m-msmﬂ&iﬁ% n@bmmaagfl‘m‘r"i'ed to give.
23.779. (70. 5% g™ 3 Phemslactuyalagys 2 dggheafy s fléerd, (1 - 162t hy|
- 1H - wetrazol - 5 - "y Fredid) yokdum sy é'p‘Hé ?lbml(“'c acid,

sodiumsalt 200 NMR =~ NNR: err ]
20 3.30, 3.44:(d;2,C2) :3.82 (s ’fq"etrazole CH[err]) 4 00, 4 07 (d 2, CS
met hyl ene)- 4.-86,  4.94 (d, 1, C6 proton) g i34 (d2,c2) 20
25 5.125(s, 1, benzyl proton) 547, 5. 544 —.r..«-‘, 7. 33 (s 5 arorratrc
proton) W [err] [err] -10 500 30 ' 4.86 4.94'(@?' rlmyrynﬁujr c assay indicated
90. 3% pr oduct . . 5.17 (s,1 PRtnyntion is drawn to the
Applicants earlier SpecrfrcatronNo ' ,] )could be infri gedrn
the practice ofUVI"(m,or esent ‘i nvention.” by | S: - 1. A process for
prepar3019 a cep‘hel osghorr n of ‘the for rruI a - _
A ic-assay indicated 0g 30 ’“—'103500
'Couldb?au:?r;'ggradmthemd‘eﬁ;’gia/;mead R '
Practice of the préser ez Specification No, 1 ,283

3

a7, acylthfl:zzfjdmm ag _a.lk_al!' :litflfo:g;]g? 1- methy] - 1T Mbgm, and R.ls S |
 the formaiy 0 3 = (1~ methyl 157+ e ceth meral or 2 woproiol 40

H]llllj I ll]]l hm



35 [err] 35 wherein Ris H or a carboxy-protecting
group, which conprises (1) reacting a 7- acylamdo - 3 - acetoxynethyl
compound of the fornula [err] in vvhlch R is hydrogen, (err]; to C[err]

alkyl or_4 - amno - 4 - car boxybutyl’ ‘and Ris 40 hydrogen or a ,

car boxyfprotecting group with 1 - nethyl - 1H - tetrazole - 5 - thlol 40
or as “thereof wth an alkali rret al,. an alkaline earth metal- or amipni um
to produce @ 7 - acyl - amdo .- “mowthyl - 1H - tetr-azol - 5 8 ;
yl t hi onet hyt) Corrpound of [ne torT 7 7" ' S
7-([err]- hydroxy [err]-pheny] am: dp cephem4 car boxyl I c . aci d sodi uwlt
tetrazol -5- ylthionethyl) 3C“N."b e s car boxw | c.,acid was suspended I n

320 m . ~of water. The pH was adj ustled, to %g‘y h gp% sodi um bi car bonat e -
sol uti on Anhydro - O - carboxylic @did 4 %) W84 m ), 20% excess]
was added over -10. mi nutes. The pH was nmgaRai ned ftor one hour at 6.6-6.8 by
addition of 5 % sodi um bi carbonate sol uti on Fé\'@nt f-oami.ng , the M

R e R I

suci ton fl ask. dp S OIpdufs
acid. The IayersemmleSSﬂvb@ngﬂd; a0z bfnhefamnhous | ayer was-washed wi.th-
ed organl ¢ layers were washed of vvater

300m . of ethyl acetate. The gﬂpl
5 The sol ution was evaporated to

and dried over anhydrous magn K

30 g. of yellow foam which was thep, dis oI ved Na-1400nt . of .ethnol. The -

sodi um salt* was precipated by th& %‘dﬁ"& . of 1M sodi um acet aft'e ,
solution in absol ute ‘nethanot. The thom m xtureg was stirred in anice bath

for one hour, filtered washed wit/hh 200m . of (fd’bd et hanol, and dried to

9i \(/i '-23mzzt %yl ﬂN%ML&ﬁ%Hdr ox v{,ﬁ%aﬂlgr &hQn Iacet am_ d_o) - 3 

elic

) _
carboxylic acid, sod| umsalt. [erf] Polarographic assay i nd| cat ed 90.3%
product. Attention i's drawn to th

‘Applicangs earlier Specification No.
1, 283, 811 whi ch coul d be infringegd @-tdw gractice of the.present
I nvention. WHAT WE CLAIM'1S: 1. A

; pr.oce%s & preparing a cephal osporin of
the formula [err] 35 wherein R'ig Hor ‘e r boxy- protecting group, Which

conprises (1) reacting a 7- 40 actl ani do ©3- acet oxyrret hyl corrpound of the
formula [err] . O ' S

.. - to produce the aforementio halosponn S
10 - 2. Process of claim 1, in which R is hydrogen, Cr—-C alkyl, 2,2,2 trihaloeﬂlyl, 10
C,~—C, tert - alkenyl, C,—C, tert ~ alkynyl, benzyl, mtrobenzyl tetrshydropyranyl,
succmxmxdomethyl, phthalum' omethyl, methoxybenzyl dimethoxybenzyl, cyanomethyl,
nitrophenyl, dinitrophenyl, 2,4,6 - trinitrophenyl, bis (p - methoxyphenyl) )methyl, tri-

phenylmethyl, benzhydryl, | benzyloxymethyl, Cr—C, alkanoyloxymethyl, C,—C,

15 alkanoyl, or phenacyl. :
_ 3. Process of claim 1, isf which the 7 - acyl - amido - 3 - acetoxymethyl compound
is reacted with the sodium splt of 1 - methyl - 1H - tetrazole - 5 - thiol.
4. Process of claim 3, in which the 7 - acyl - amido - 3 - acetoxymethyl compound -
- is reacted with the methyl + tetrazolethiol sodium salt in an agueous medium at a pH R
20 of from 5.0 to 7.0 and at a/temperature of from about 50°C. to about 100°C. .20
5. Process of claim 1/ in which the cleavage of the acyl-amido group of the 7-
acylamido - 3 - (1 - methyl - 1H - tetrazol - 5 - ylthiomethyl) compound is camed _
out by treztment with a G, to C, alkyl alcohol under acidic conditions. :
. 6. Process of claim 5, in which the alcohol is methanol and me acid is concen _

25 trated hydrochloric acid. { .
| 7. Process of claim 1 in which the N-acylanon of the 7 - amino - 3 - (1 - methyl- -
1H - tetrazol - 5 - ylthiomethyl) compound with anhydro - O - carboxymandelic acid
is carried out in an aquepus medium at a pH maintained at from about 6.5 to about
7.0 and at ambient room perature, . o o o

30, 8. Processofclaunl in which acompoundoftheform‘ﬂa R . 30

15

25

. Is reacted in an aq eoul medmm thh the sodium salt of 1- methyl IH tetrazole-
5 - thiol at an. intial Y of 6. 9 and at a temperature of about 70°C to produce a7

* [ L L} s *




8 1, 400, 697
8 [err] (2) cleaving the 7-acylam do group the 7 - acylamdo 3 - (1 -
MeEThyl - TH tetrazol -5 - ylthiomethyl) conpound toO produce a /- amno -3
- (1- nethyl-dH -tetrazol -5 - ylthionethyl) corrpound ef—theﬂ&ererrul a f[err]
and (3) N-acylating the resulting 7-am no conmpound w

‘ '

anhydr o- O car boxymandel i ¢ aci d having the forrrﬂlﬂ! ﬂl! !"" l, t!ﬂjce th
af orenment i oned. .cephal osporin.. 10 -

Ris 'hydrgogen [err] al kyl, 2 2, 2 14mpdyal aet hyl . 10 [err] tert -9al kenyI
[err] tert—=ark n T benzZyt T I T oDeENZyT - tetran-aro ranyl
succi niv do ot h& Tﬁ]‘@ﬂrre’t}ﬁyl - Hoxy/hiom ‘g/ >9§Fbenzyl
cyanonet hyl’, nr-rophenyl d|n|trophenyl 2,6 . tr|n|trophenyl bis: (p -
met hoxyphenyl) ) et hyl trle phenyl net hyI benzhydryl benzyl oxyrret hyI
[err] al:kanoyl.oxynet hyI l{recr]vH.S 5 -al kanoyl Holg phenacyl - .
15 3. [3 cess: of cllaim 1 ‘i n whi "he 7} - acyl n—aNi. do -3 acetoxyrret hyl
conpound i s . reacted with, theso' s 1 _.%th I "= <1H - t_et_razol e~ 5 -
ac amdo- 3.- .

thiol. 4. Process of. clai m-3,.
acet oxynet hyl - conpound is. react ed vvrtl¢ctdte met hyl tetrazol et hi ol SOdI um

salt in an agueous medi umat-a. pH 20 - of fron(—'HOto 7.0 and at a

t enper dture -of . Trom about 50[err]C to about .100[err]C - 20 5 Process
of:claim 1 i thevhi tprmmﬁ?reéhagehxbf- IH o |- Sarrpitbionéshyb) qempdund fse :
acylanido - Jreaed oric geid 1 | AEOdics b 7HARInD Corrpéund is

; r'eaotrrren th @ [err] tQ [err] al kyl al cohol under aci.dic
i m5, in.which the alcohol is' met hanol and- t he

O]

carried out: By
conditions. 6. Process_of
acid is concen- 25 . - tr 1l ori:c gk -
25'7. Process of claim1 in whije th [h'l_ Lt i dn of 't he. 7 -amino - 3 : (1
- nmethyl- 1H - tetrazol - 5-C]/It ﬁi‘/ng/ sund wi t h anhydro--O-- f
car boxymandel ic acid is carrized: ouCOWnt an aqu g,us medi um at a: pH mai nt ai ned
at from about 6.5 to about 7.0 and at “anbi ent _ﬁ)om errper ature 30- -

8. Process of clai m1in. whrch th o

30 [err] is r ‘ﬁ%ﬂ;’ﬁa ﬁ%o 69[]?‘(]';]" “ ~‘ _Qf - et hyI
1H - trazg],e- | an Irntral. 6. 9an at’ aterrperature of

about 70[err]C ta)Ppsbmhaelanel ih-wh:chaeon{potmd&ﬁﬁdbrmm (1 - ‘et hyI = 1H -

tetrazol . - 5 - yIthlorrethyI) corrpound of the 0 [err] .

Hooc CH (a/it —c -NH
o Nz o dt.(\}cﬂ* P
L - - Coon . ',

'mreacwdmanaqueousmedmmwnﬂ:thesodmmsaltofl methyl 1H - tetrazole s
thiol at a temperature: of about 70°C. to produce a 7 - (5’-- amino - -5’ - carboxy-

15 _'_valeraxmdo =3 - (1'- methyl - 1H - totrazol - 5 - ylthlomethyl) mmpmmd o ﬂte.'- RTINS
Hooc—cH (CH) vy NHI(

: NII _ i
- -

 the 7.- (5" - 'amino - 57 a'rboxy)valmmldo 3 - (l-—methyl B tetrazl - 55
N ©° ylthiomethyl) compound is cleared mthepmmceofphosphomspeumhlmdeto S
N producea7—ammocompoundofthefmmula ‘ _ . 2

andthe7-ammocmnp01mdlsN-acylanedw1thanhydro 0 carboxymandehcaudm- :
anaqueousmedmmatapHmamtamedat66—683ndatamb1entroomtempemmre.



the 7- formamdo - 3 - (1 - neth
is 5 treated wi th net hanol

yl 1H - tetrazol - 5 - ythionethyl
and concentrated hydrochloric acid to

conpod

produce a 7-am no 5 conp
conpound is N-acylated with anhy
medium at a pH maintained at 6.6

ound of the fornula. [err] and thne_7-amno
dreo -0- carboxymandelic acid4n.an aqueous
6.8 and at anbie roomtenpera- 10 -

ture. . .
10 9.cess-of claim1, in which a conpound of the formula O [err] is
react 8¢’ i npan aqueous-nedi um with tigeogegi umsalt of 1 - methyl - Lg-
tetrazole -5- thiQl at a { erafur €. ot apaut.. /0 err | roguce a 7 -
(5 - anino - Eimrxlg W&%w %ﬁ’ B‘% ﬁcf”}"ﬁular{'% sref"ﬁ 9;“ 1H 2
-tetrazol - ?ﬁlOﬁEf fFf conpound of .the 15 formula ‘[err]
the 7 - (5' - amno-- 5" -carbox GAERNPARRY, 3- (1 mehyl - 1H. -tetazol 5-

yl thi-onet hyl) conpound is clear d Pafent nce of phosphoni s

pentachl oride to produce a 7-am ;%5%%% baed, the formula 'ﬂ;ﬁ'

20 [err] ‘and the 7-am no comnpoun

Lé&dds; &cghat ed wi th anhydro- O-

carboxynandellc acid in an._aqueous nedlun1at a pH mai nt ai ned at 6. 6- 6 8 and

at artbrent
1, 400. 697
substantially as hereln descri
Examples |1, I'll1, 1V and VI.  LAN
Chi chest er Fbuse 2 8-282 High H
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