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reactians of themsel v€m¢ 7e [| (2 Dexol I shissditute e (ﬁf (,3@ ys)agm%p ey - 35
gradually ‘ar et r anspinrdetvativet EI] fedfup xesﬂ[taepﬁftenaﬂamddtana (Qnduct

t he present 5r F%"&lltreanamnt thamesuhmsmasktmpsf@,fdadanscess 2.
and 3. Th‘é&? %ﬁ%‘%‘fzmw Xo Ut chromatographyy or de-esierificationn 4 - 40

yl )acet am do] - cephal o- sporin derivati yg,ch“ thus resul ted can be - :
i sol at ed and purr fi.edThg7 r(éceuwels -VihH' exbobugyityankido) \Wterhel6sp6eh, deSithGRe gﬁ]sol vent
extraction, pH-adj e ?‘ def"%%h%#ﬁé? en §t'm¢ pfathe @mule H,Xi (is- as: |
crystallizatig, I’QEE&ﬁﬁ@ijd R ga ?5' [IH ‘seE’PEF’ltP? i on.

40 Process 2. The 7eactiof Londittohs myma(pmced&e foxo g@dﬂc“f osporfn
derivative [111] %:F‘ce YeHn wepnestion Wigidthe g ancrsienl 8t [AE 1rar[I Prafdilg Of the

formul a [,er'r] (X i Spodsa ‘HE‘%%“ trapsfoemed faw Hiate in
which [IT1] is- present the tyg%?s@;lg g?fm ?ﬁ'ﬂv%%wtfheﬁere&’m lpase, the

procedure forsosel ectr n he condi’ti ons  obistewakt i on, the 45 reaction
condi tidns and t he pr gr °'inBlbI [é('tll Mypw@ﬁdmimm;nube&sﬁdmde&lr to
those descri bed abg,vgq,iag,d mr@@mmm]aﬂwbw@ "
Practically, the' ﬂmmumdﬁr egﬁf& ng Wi‘fﬁ Poaien Si t,
transformed i%to [F *ygrﬁ\ﬁhmwly suhchted fro dle&éahﬁsJ,m litb’ﬂ‘é ﬁnﬂragﬁm
described in the a in its free form 'or in the form of a salt at the thiol function
an a kah metal e.g. lithium, sodiumi or potassiuin, or ammonium. ‘The
reacnon lS ordinarily carned out by adm:xmg equimolar proportions. of the two
materials together with 1 to 2 'molecular equivalents of ‘a base in the presence of a S
60 solvent. As ‘solvents suited for this reaction, there may be mentioned water. .methanol, 60
ethanol, acetone, dioxane, acetonitrile,. chloroform, ethylene ch]onde, rtetral;ydrrofuran . '
ethyl acetate, dunethylformanude dunethyla tamide and other common orgamé .
solvents which wxll not interfere with the reaction. Of these_ solvents, . hydrophitic

‘le d(:m'ea




50 Process 3.
50 The hal ogen Win fornmula [VI] may usually be chlorine or bromne. As
preferred exanples of said thiol conpound [M ], there may be nentioned

t hi ourea, .al kyl ated or acylated thiourea, N, N -ethylenethiourea, amoni um
di t hi ocarbanmate, and am nonium thiocarbamate, Referring to the reaction
~of [VI] wish [VII], the former 55 ~ .conpound [VI] is usually subj.ected
ithe reaction inits free formand the latter -~ 55 [VLI]+is used

digharily in its free formor ljasdipe formof a salt at the t hg ‘ol \function

hereof W| T an |Ka Athl odl ungeor Wssmm or . .
ammon unt Tt eﬁ Jq, ti@tmfﬂb?m %ﬁfﬁt%f‘ S it g <ol
proporti oRsi ods Qddivid Sirblo@S bifiska. imdtaecul ar equival ents

.of a basaydrcrgext hﬁ:o;mtcss@caescdmnahyﬂ@gen mfbor@@t vdrmaanﬂm YRPES S SUi ted for ‘this

reaﬁ;tlons“Cblqerr@le DyAd '-F“““end e fanol , > acet ane,
di oxane, ,gU&% :?l? ? iﬁﬁf J&ﬁ%[ p (Edﬁahydrofuran

ethyl acg ;:z‘-- R tiEBsabstted CHidTEV! a'ﬁemaﬁdfmher conmon.
organic sok mpdrﬁomﬂhal@htmledmvabrtt whert dbe. iamcéVﬁW twhfmlphr;edme&ef@m O t\hese,
' 'Solloents"f 4 & l%mepai alt, fo instance.. There ls no partl r Jnmtatlon upon. th 10 1 491 018
6 sol ventgu g : :t-- X; p}f&méid ffgase there nay be

& tstuf: oﬁsnin&oﬂbbmm hydr oxi'des, or

. carb nat es . such s sodi.pym carponate, or
pot1é55| ur : ‘gﬂn ‘E ~1tg- as $ddium -

hydr ogen of ik Bahad Cu -rs%oéra present Pro&bCh s
trimet hy|3af;zl8d:e5lﬂ gehdfrén@t hmiomhﬂ"yeaddmbn@wemdieﬁte Alfénﬁﬁ\elyt e pase i s intended for

the 5 nensttieed (Hhimap ibe oplatech endcpuribesixs pegrsolsmwoﬂmmﬁ%"@éﬂhweésporl L§ and the
hy #ogen %‘&FFEFeCl‘tsﬂ%ttwwqqfﬂlﬁé"‘tc‘be]erat ed in-the course of the reactlon it is

- . desirably-used in.a. pr opor ti onpg;‘cesgibout 2-equi‘val ent's when'.t he substi tut ed

:"'wt out afyw

~thiol [VII] The 7enmd oyed ekd- kxﬂamnitedeeﬁ-amm_om -& -pyloqnmmdan i}f about one
- equi val e recetoifragthyl (3¢ cephatnspopi| 4

dypsined, cordipg, 01 abogprdeseribed, Brvpesee IF*;%P 15‘% (igh upon
_ I I i met, Sl NG e A el e ( tat| an upon t he
10 Peact iBh- %zef&l%n- wm Y 1 hia o ol m ¥

r.é%éat&eed? A0 - 1 h@xl)i@ﬂﬁidbpn A4 Hdriya-i S deSI rably-
conduct e vuﬂtmn] cmal !IHg fo & rl-]e dncisdidee oopind enpeiredctinte.  The reacti on
general | ymm grger % 10 AcThscrmppugdst s hmi s‘?ﬁ‘ut es, al thoygh at
t| nﬁ,s it % %ﬁ g&é&g piaye] by L‘jg‘ﬁi °ﬁ§%ﬁg’8 pvad h thg reaction.
such -as lirifhe; QOGN tribdlylikife The HitAdgeri-cofitdibing h&te _ Elﬁttﬁd duri ng the ;

' react i on (X1 mche(pwhm 48, &E)e{tw l]o the . tehm{vrwnl ijs. ﬁmyformeoryemwédatagl efficient ¢

. dehydratltl’t'gl g Jigh ag glkaly pyote H@”P‘E'% onpounds [I1]
2 %%éﬁ“%gpﬁa m‘f;’&a“‘&?égi 5 e ‘I&’a“foceeﬁs general Iy

andygt her gf ¢
- shibaaatsHahYs Inixtdied 6Frwhekt with Ihight er dol%nﬁ’ medi ates [J41]
may. be . |smﬁlatmnima rf;wwxﬂutedret}yorpeg wnk,mmdmfmsl@e&ﬂﬂmwbj ect ed to the

ring cl os# & :
PN Sy Wﬁiﬁt; e t'{% TS e g eIy, 4

" yl) acet antatbodare; soum CEBORMEE b Yot GED RALOSBOS & deddjuce the , which is

- anpng t henegu mndsarnbtialﬁﬂ@dlumewdﬂsnge eroploved. Thb aepes S}ElFlﬂl'j’ed Processes -1 to

3, can be°‘l“'ur°t’ft4 ‘éaf&’tc ldbede.te.. 16d, Wi HE m;%ﬁ |ng bet er ocyclic
thigi of EoriRls \)%? tiﬁ'%ﬁm@mfg'wgg{?%g §£§ I sgbstituted -

g

4 th| az&hur&smlérmthyde):&elﬁﬁe&i’ead@}xbed cepha ospori.n derlva- tive [MI1I1]. The

[I'X] to be used may be an lsolated corrpound or the reaction mture of the

. above- rrentl ed 10 9 used as a free
. @bover ment i o ,tldict %%sﬁ ey :ff?m;‘;gx RS Qﬂg&u&%@t&% (PP used as 2
. exagpl es t w1th an’: amih, Wit erenayie osby teductlding br mltﬂeabrm dffed eskeg whitic h a§050d| um or
-pot assi ungs @Fveorﬁﬂw @usarﬁen@sfesmmsuéﬁ wth Mn@@ﬂylaﬂ‘g!‘ﬁém‘br triethylam ne.

-:_The ni t r ofE pie. i S g ed s subjecrfed
~ to the re%ﬁ.ﬂ,ﬁhﬁd it g‘lﬁ;ggmﬁw&?ﬁ ﬁ&ﬁtﬂ"&ﬁﬁé}l hzyl ?gﬁmobmzyl : .

55 or methoxymethyl esters may be’ mennoned The carboxyhc ac1d compound: [XIII] 55
L can be used in the acylatnon reaction ‘as the free acid or as. the corresponding salt - -~ . ..
with sodium, potassium, calcium, trimethylamine, or, pyridine or, further; as reactive . .
derivatives such as acid halide, acid anhydride, mixed acid. anhydride, cyclic carboxy- -
: anhydride, 'active ‘amide, or ester, among which the acid chloride, alkyl carbonate
. 60 anhydride, aliphatic carboxylic “acid anhydnde and acid azolide are more commonly 60
: employed.” As the active ester, -there ‘may be used, for example, P-nitrophenyl ester, o

2,4-dinitrophenyl ester, pentachlorophenyl ester, .N-hydroxysuccinoimidyl ester, or -
N-hydroxyphﬂlahmldoyl ester. As the mixed acid anhydnde, there may be used, for -



thiol function with an alkali netal such as lithium sodium or potassium
This reaction is usually effected by heating at 40 to [err] in the

nei ghbor hood 35 of neutrality. The—+reactionis.carried out in a
solvent, préferred exanples of which 35 are water and aqueous sol vents
such as mxtures -of water with highly polar solvents which will not

interfere With t he reaction, e.g. acetone, tetrahydrofuran, dinethylform"
am de, nethanol-. ethanol, or dinethyl sul foxide. Wen [IX] is used inits a

fI‘EEfOI‘m\I-—E’J_Z qnmatrrres desirable to |nr,4m,|owate |n ' 40 the

reaction system a bassnpfelgifydde SR6| ar L)Ulldtc, putaaal tHA— 7

hydrogen - 40 car trghatyk cardsose )i ror ha Q&ﬁ ﬁud o c ol
al so.

be enpl oyed. The re stpmmmsd lorl‘teah?etdcﬂ o .'pg-" s d be .
deterninéd with ref ehencebisl o r°—l%§ve ﬁ D Pproien, sitofarioerlr i migloro- - s
mat eri al s and, sol vePRlVﬂntaAdwi@ohenaisdJm@ 13l e inia

derivativeg [VI11] qlrenta do momintssfert with alicOtesél Qeacton T Ll | e HgHuIes
convent i-énar- -pr o- S%ig%ﬁ'ﬁﬂﬁet‘%sﬁtme mhsﬁroﬁbﬁﬁﬁg?a ﬁn@ed
Process 5.  tn conduaﬂfoﬂ@ thﬂ&mﬂeeﬁé‘cﬁg s jdine,djmethylagil

conmpound [ XI 1] may Bes .
car boxyl group by tIEs -.
reduction, ortsn th@mhs 7 d%sﬂ
t he correspondr ng satw:sjlmudhzbte,abﬂ(ﬁlNcy
organi ¢ am nes, e.d

i .
trrethylamneandsﬁg’f rFH
trimethyl silyRQ di raginhi 11@% acid boxyl gfoup Whenthe reactmn
[err] [err], [err] - tnewmlizeoho adi ,thdD DR le Hog ¥ yﬂamoqamtemrﬁbenzyb

- .or met hoxy'F@ hﬂuesa@ngwnayhd&a»cymatnmge% | d .

corrpound [XULT] . ok dlcfirwtmehmtjﬂea Nﬁf!ﬂ‘he’ free
acid or.as thes corrgﬁ%pﬁy& dmm %mr“’& mtmummm S

as to adjust the pHi‘C’tis (eﬁeﬂ%ﬂamd L Jof trmblom&&raym

10

trinmet hyI an ne, gmt &i aneplogdd, 1tf1b;I’Jf g&m WW %atmdwdmﬁngh asas
acid halidé€, . aci d : dmabbdom;do@rthey “i&?tg B R
anhydri de, active. QECEXEF: e ng. Whi. ch the acid ¢h rl_dgl, _,kyl o
car bonate 60 30 pn,m' ‘1”) "t‘,’ fb@%ﬁ*ﬁvm@meﬂ anhyséckdle, frnNd acid
azolide are nore cetmﬁmwbrysmﬁﬂ ﬁma&t Ieﬁéon ﬁ/é” S'Pefpr mtﬂMneandray beo
used, for exanple, . com 1] gs p@rected with @ Lom 2 seid, f

pent achkor ophenyl ﬁ_@%ﬁ p lﬁ E@Pqtenlmsd ShiftigpSthe bH 16 lalialine side: .:1 é;‘:

N- hydr oxypht rsar im ubogdnalec& a6ylatiod P l’}?}?&e a’m&m Metequltgaﬁipea &Ry be
used, for formyl, amyloxycarbonyl or :.butovycargﬂlylf s emPl:g;f dOIPBmmt for ' 35 o
7 exarrpl e, ._anh.ydrrﬁuﬁgﬁr"fm Pﬁ’?ﬂ Y00 O Sitr6lietizy E hlompsnat e, -

or -nono- iso-butyl car 1§52 ’Peg}"s“lﬁ’r‘YﬁQPmnyleSt i tut e non Ut ituted

[err] to [err aI H&Maﬁcmfw Mﬁgrﬂazerﬂis}@-m crd o trichl oroacetic: acrd)

When the sy r efihe Setitregen-conmiring GieMEclic ;h,m’ rabI e fhat ‘the inino-
group .i's prot gct. ed’“’ﬁgf%y Wﬁ‘@famylaadbdnw with- mm’ﬁdeéépl’ Yy hepy ablde -

protective -group such as .proton, t- butoxygarbonyl or trichloro- 5.:et hoxy:
carbonyl group. The acylatron reactrd conducted advantageously in a"
sol vent As said sol vent, use may-be r common, sol vgxey and- therr.
m xt ures unl'ess such sol vents do not - |nter&@ge W th the present reaction. -
There may be nen- tioned; therefore, suchhsolvents as -wat er.,, -acet one,
tetrahydrofuran -di oane, acetonrtrrle chlo&Qip ggfhloronethane L
drchlorOetherne pyridi ne, "dimethylaniline, dX&V1 f oxi de. :
Wil e the reaction tenperature I'S. v1rtua||f optronal the react.i:on usual ly
i s called out under . cooling or at WM -€ ?.ture Wen t he carboxylic
acid cdm -pound [XIII] S enployed in t ofy free acid- wpal tyoa
sui tabl e condensrng agent is used together he- condensrng -agen |ncludes
anong ot hers, “di.-substituted. 15 car bopi i 'des (e.g. . . ..-t_;._

N, N drcyclohexylcarbodr|n1de) azotide conFnsuﬂs (e.g N'N - [XV]- 15

 NES— CHyCOCH,COMH N S
R "Iﬁ)—fﬁz"- S,

Coon

et



car bonyl i m dazol e, or N, N -thionyldi mdazole), and such dehydrating agents
as N- et hoxycarbonyl - 2- et hoxy- 1, 2- di hydr oqui nol i ne, phosphorus oxychl ori de,
: such a condensi ng agent is
enpl oyed, the reactlon proceeds via a reactive internedi ate at the carboxyl
group. Wen the reaction proceeds 20 with the liberation of ‘acid, a
base is preferably added to the reaction systemto ~ 20 neutralize t-’he
' As the bases suitable. for this purpose,. there may be.cdnmonly used
'I\‘i( hati'c ~aromatic or heterocyckic:.nitrogen-containing bases of akkali
metal8 car honat es_and hicar hnnatés”b%h as triethyl amine. N N-di8net hyl ani ne,
- N-ethyl - m&amtqumenﬁyeﬁ:lmranmew dali @fer sﬁm@k|1ﬂﬂk¢kﬁemeﬁﬁ§ll um car.bonat g,
potss| um. @anﬂwmate 25 - SOdI um h%drogen car bonate -and- potassium
B Bitregen-pppiaining - heterpove ds[ : é‘ﬂ‘td%"errpl oyed, it
- of cg)ursem__ ; : Cin Y Chidter 5idf | S Soneti rﬁes
- desi T abal efete ﬂyemaﬁf (Ammﬂpﬁdpmmnmﬂrﬁubmtgqﬂﬁwﬁeym trogen gas to
't he excl u§i| &nsof rm‘P@Q)wréy a'DhefedtmﬂdiC{  Feartions.int easily jos pom- f necessary,

subj ect ed "y fiRlsble Ao copaingg | t"jg‘“‘““t“étmval of . the .p ot ctive up., ‘and
Chenot o e, i bl b Dt e Rt Bl i 21

herer nbef eiechalspmicotiieinl defifies '-eedfr(vnpmgraup ritof afel beﬂg compound [ XI ]
is prot e c tard clyiinedy ing ﬂlprcmemgdﬁflmslvé’ﬂm lﬁnpbqw‘anNaclVZVﬂlaGmaieM m no conpound
[XI1] is 5% ed only by shifing .the pHto alkaline side inthe . -
purrfrcatrsggc,,pggﬁemuwben the imno group-is. protected with an- acyI
group, a COhWh&BR‘mh&eﬁgdnp&alwrdﬁuﬁﬁ){l]ahhpﬁk@ﬂﬂﬂﬁduﬁﬁm&&rfmhbe grqslp is
enpl oyed. a&fogmuleted blomr eat ment for 35 fornyl, :anyl oxycarbonyl,
t-but ovycar.honyt- group,_ on for 2,2, 2tr| chloro- et hoxy car bonyi
benzyl car bonyl’,  orp- nrtro% ag?‘cab B . group, . and an -al kli treat rre_nt_
‘for 2-nmethyl sul fonyl et hoxycar bo roupj Preparation the starti ng .
materials for wuse in Process 1-to 50The™8-Tat r ogen- con @I ning heterocyclic
t hi onet hyl: corrpounds [I II] rray be- prepamed by the .reaction_fonnul:ated
bel ow, [err] 8" _ 1,491,018 8 V\:hEI‘EI n M represents
an al kali netal and each other sy oIs is the sanme . neanrng as. above. The
* ogen-cont ai ni ng heterocyclic thiag conpounds [X] include novel com pounds
whi ch. are notdescribed whengel ves in- the literature and such novel
conpounds 5, - are prepéreli er Kknown heterocyclic synt hesis- .
-descri bed in e. g. Chapter .5':.0 ' IeFoc ctic: Chem stigy (A R Katrrtzky
~and J. M Logwski.; - publ'i shed" by Joh \ o Sons’ 1960;.) .or by a per sg
known nodi fication reacti:ons on easily am com mercially available -
‘ni tr ogen- Gagkialeihng a@tﬁrbagmsedtﬂat %%JB&@@M@,W%X”] and their
prepar atrtacnxmpbysdﬂshmdte dmpbutidsdibdi@tt didl, whehTX. 8luzygR pLadhu) g Brtl sh Patent
Appl2Pcat i & NEPouD 61/1 7oK \/,’é,t y- Normammm >,am¢reas, whei Khie' '
hal ogen-c

: “t’?Xﬁ '*Egﬁ% :;B %r atlon are -
descri bedmﬂ u&vour ‘cope cP ng Bri lt:e catlon No, .

1777177 (Serral No 1491019) Struct.ure and Norrencl ature 157 . V\hen
[err] is hydrogen, ‘the c H-l]u kethetvvotautonerlcforms a
15 as fornulated bel ow n-]—u rer of the syrrbol S used has the sane

meani ng gi ven her ei. nbef or The

25 - However, t:he nomenclatu.re of the compounds [I] in the present -invention :is:i . 25
- enforoed when R! is hydrogen or an alkyl and X is oxygen or sulfur, by the thiazolirie' : :
© form (A) and; when R? is hydrogen and X is imino group, by the ﬂnazole form (B)
in conformity ‘with the nomenclature of similar compounds. adopted by Cliemical -
: Abstracts. The tautomenc 1somers, horwevm', are all mcluded within the scope of th.xs- L
30 . invention. - 30 -t
T The 7 --[2- (2 - exo - subsututed 4. thmzolm 4 yl)aoetmmdo] oephalo—-" : S e
_sporin! denvauves [1] thus obtained have a broad and potent antimicrobial spectrum, SR
: showmg activity against gram-negative and gram-positive bacteria, and especially
- - against ‘such gram-negative bacteria as Escherichia coli, Klebsiella Pneumonide, o
35 ‘Protus vulgaris and Proteus morganii, these compounds [I] are more potent than the_ 35
- hitherto-known cephalosporins. Thus, these- compounds yield excellent therapeutic
effects in the treatment of infections with these bacteria in human beings and animials.
'Like the known cephalosporins, the contemplated compounds [I] of this inven- -
o .- tion can’each be administered orally or parcm:erally in the form of powders or in such
' 40 exeniplary' forms as solutions or suspensions in admixture with a physiologically 40
: ‘acceptable’ vehicle or excrprent in. aocordance with the established phannaccuncal :

procedure.



actual physical data of such compounds indicate that,

when X i s oxygen or

sul fur, 20 the conounds [I] exist exclusively in thiazoline form (A),
wher eas, whe i's 20 imino group, they existinan equilibriumstate

bet ween the:two forns, “even if the equrllbrrumlles toward the tautoner (A

by the contriBution of t he intranol ecul ar. associ ati on depi cted bel ow.
25 N Hovvever - the nonencl ature of the conpounds [1]

i nventionisi; _. 25 enforced when [err] is hydrogen or an al kyl

oxygen oOfr s’uJ/fup, by the th| azoI i de: for ml(‘ﬁ)qlsad when [err]

[err]

in the present
and X is - )
S hydrogen9 ( _

and X is ining group, ¥. LIIIaLUIC|U||||-1_: '“Mm‘mmfv with the
o1

nomencl at ur e’ of si rryﬂJ,B
tautoneric isoners, uh@,\hﬁfé&ifms o@-'ﬂﬁiﬁ mels,

“tﬁ@?ﬂ“c‘ﬂt”mt‘s by ghe abpyo-

i

i nventi on: : mfecnons, the contemrplated compounds orf thizQ@nv:

substituted - 2 - t al)aceyl dabeﬁan(lcm idipimh - Q- yapmmhyi S5 s
derivatives [1] t hu I_Qﬁﬁz dzah?d' °l rt 5 mamunoar -
spectrum - howi ng az:-tanI t4y- @mms ,gﬁg]a g_, |7v _.2 STl
bacteriax - (Fspectneth)tly 3agaphemt- 45u ‘yL\{p c ﬁ’g&ﬁu@ ){:’s nerichia. .
coli, Klebsi eIl a Pn §5- methyl - p3dt-\thiadiagblg e A 18) aﬂnﬁlmamyat.eusc ganiigp

these conpounds’ [I]hiyar@o ""r’ﬁa‘“‘* W ittmﬁ’?“é’

in the treat nent - of m¢thpflcarbatiaylyet t-hl,i,he:ﬂﬁadihaﬂt-

it rztgtwrm
cephal osporins.: Thustv;,sbdi&;se [(2 1. lgtuﬂa e

ani ni al's:" Li k the dori@s, antldwéuambnt‘ie {)mmﬁldtqon:-poqzrd z{l] qf5 _
this inven- tion caﬂe,g%%%i 5&1"'?“3’“ n]zi . -

ovih [2- (2-

J -aH;arboml-t he
f or m of powders or meihy$u¢,h44thadrazol 5 %0 '
suspensi ons i, adm Ze(w-tatn snolym)gd:c&a.tdoy 3)% 2GS 1V Efﬂ"cl e or
exci pi ent in Zccor dgffhd 1 QY‘t) lt(iatj?hosmm pharbogbey tidoadiupr ogedype. 209 .
1,491,018~ - 5. l)thlomethyl j )'a"eta (2 Garbamoyhne@)"@gecl## e@lﬁﬂdwm-r n the

treat ment of vari ousre (k- Qgpheﬁy&l%éélb&i 1%%%

d@asspels@ayrespl ratory-organ in

bacteria, suppurat jhdivided
infec- tions,* nf ece.".'
obsteric and.gynecGhgg:
I nventi.on, such as vs:mionsrmalr be {e&ned t- d arti

yl )aceta.m' do] 45 3. Jnv _013 ﬂllstmaﬁ!;at@n,or‘ ”.‘gn » Yilalt MimD

cephem -. 4 - Car box;

yI)acetamdo 3-  ( 1peehiny UAEL

car boxyl.at e; sodi urhateﬂ” “dﬁmﬁbthy( ﬂﬂfoxxdlx,()‘Nan&‘rm-emgl _;-naZc
(1 - nmethyltet

carboyl_ateso um Yﬁé‘wg‘gmé& xﬁ%ﬂﬁﬁ:&amm

- 3 -7 (5 .- imethyl wed

10 4 - car boxyl atemsommmmeﬂ:y[lsﬁ-ane(a&the inernd] tnd leghéridl e

mﬁ%mt -:- |

-3-012-¢( hydf“ﬁ lssands,fata-sntg_ht,&ich &iﬁﬂl:t t a ripl
3 - cephem - car*‘% m%mﬁ*ﬁ‘@t [2- (2 - am notehl azol -
yl)acet am do] - '[2-. (NN-- |- ekl cﬁgarmerrpylrrethyl) 134--

t hi adi azol - 5:- yt)] t hi: omet hPtoductidh of (Q@RALHibzoln =yl ) stk
1. lin- .
%Wi r(éreﬁ‘g‘%‘tﬂm 47411)aoey¢e) acet ari'do] -

sodium7-- [2,:.(2 i
15 acet oxyet hyl t hi Q),moaﬂm%

and

yeta

|()leglsteteu| TradenMrky lare-pradiucts

Igl Doy, weight in 3 ﬁ’uct

d -in firtherr Joulr teioty mmf etkdhene. ands
seleliiyie shedearpske ofhi s

W@%%m

1 ”, “lamsa'ot ‘mind 204 “decetnp.” are -

‘artiQte percentagae @b ami 00§

giventhereig ephem *

cmd - car boxyl ate

[2 - (2-

40

tmrlm; h gl of-edffl 4- cephem

- 4.- carboxyl- atgysude &ads b o°this Infiture Blod e goom tem- - 45
yl) acetanido] - '3 ge shed ‘Wi!ihflwb@v( Hﬂ@th})’*«nﬂ deﬂy,d&teé Thel v}g}?széﬁnlled % and
yl)thionet hyl " 3 gy ‘r:r;\lt‘l‘l"eg’l’ mnm d?rtng,ss 1 givh erysalé. Th _
ami not h*azol 50 4 -indfdajedoi md “Ema"r“bm@lfhylﬂd& thip@weﬁ% 20
t hadi azol - 5 - ~yk) thi omet: h |- 3 cephem -4 car boyl ate, and SOdI um 7 0
[2 - (2- 20 a lﬂ‘é)lto Zazbﬁ%_) 4 - yI)acetam do] - (2 :
car banoyl net hyl t hl g gsdl azol-'5 - vl )t h| orret hyl- -- 3 - cephem -
4 - carboxylate, ENMR@ SEM ”17%%{ '
7 ek R 3.40(s, CH. , -
.35, - J7Hz,; CHsCHa>, 605 (s, ﬂuazole S—H), 11. 05(broa)d s, thl(aszolmech?-I)) * 17(q’ 55
2 §2-0x°-4-thlazot;h;1-4-yl)aceuc ac:d o R
. In a mixture ml. of 1.N aqueous sodium hydrox1d d 5 1. -
fulran is dissolved 0.83 g. of the crystals obtained in the ab:vaenprocgur:f lt;tr:hngd;loe '.
60  solution is allowed to stand in a refrigerator-for 3 days. The tetrahydrofuran 1s’ distilled '
- 'off under reduced pressure and the residue is adjusted to pH 2.5 with concentrated "
+ phosphoric acid and extracted with a 1:1 mixture of eth %

yl acetate ‘and tetrahydro- .

furan (5 ml.X2). The organic layers are pooled dehydrated and concentrated to



parenterally (non-orally) at a daily dose level of 5 to 20 ng./kg. body
weight in 3 to 4 divided doses per day. 25 The present invention
is illustrated in further detail hel owwith reference to. 25 exanp| es,

" br om)acet

“-dryness

but it is to be understood that the exanples are solely'for the purpose of
Fiy ustration and not to be construed as lim.tations of the inverition, and
@t many variations nmay be resorted to wi-thout departing fromthe 'spirit
8 scope of the invention. In this specification, “g.", "rg="kg.", "m.",
-""cmw "ppnt, " Hzl"_ * 30 - 1491',(nhtz" B "rml ", "m nol" "m:do Lal cd. ",

2 RRrew @,Llions "gtaM',
| g ader et -ﬁ; it o g e TR G 01 O, 07
© "Hefz", m;ﬁ@.t q-geprceﬁ:ﬁi Gields 0.39 I(|55 )ypbeme.abom-mmwdanﬂrpouﬂd:al cu- -l at ed"
- diret hyI sul f oxi de”,. "Nano.neter",.and "decorrposed" -respetively. Resr ns
named - "Arrtrerlllrﬁe(ﬂe‘( Regi stered. Trade Mark) ‘are .products’ fanuf actured by Rohm
35 5. Bﬁ)d_ 37é| x@e) t@g@eaﬁzmngs_a{)emmorrec ed_and the

| ' o 8
: percent ages bms thiazoline ['I”"6h’ t he viéi ght basi's except speci fi cal Iy

~defined: The NMR spectra 9 gefelen &h%lg swer e measur ed usi-ng a. Varimf Model
HA" 100 (100.NHz) produb@R of GO-idsaN-tpomis-a)-acet aild Wi t-h t-et ranet h Is| | ane as
t hqoi ntenotalﬁmnct-micim-makohné#y@a@m;e and. al | {ﬂerr! vaI share [ ppm The

?nyng()lrmftlscéi{gao%?(?f ?aiag%&te s aﬁ ; e~ Soluti erath a quartet 40

"This mixture is stln'ed at Toom
.40 Refer ett908rto a00°(:2£oﬂzdm\4kstkfteﬂz®lmm¢ht- l) - acet ic aci d

1) 15Et hy|re£:ﬁmmmﬂ!-bhkm@¢ |mh4=thyl cerefet Yeg is, tlvas 1. l?)f
"t hi ocar barithce & g t): ?'uo of he lvenag_ysen :

Diisg— ||||| ana. (gec
C| ;D :
mlllgr ess ey preyced, pressun

eﬁa@ B SO RAshA with étixdrd!\l&d to stand at
roomtem mcedu L(EZ’% ﬁfrthelﬂ:omwated‘fmnohnds mxture is. added 40 m . of
-et hyl acel ate The mxture is vvashed with water (40.n, x. 3)an dehydr at ed.
_Th62°sol v L ibhed @ -5k 068,qe), Burihem,copncent T at €d to,
éH,,C A ,5 m@e—ﬁg,s&sgrmars; ihwoﬁheed_vu t h et-her and
filtered un ) suctron “The " procedure yiel ds the above— 50 - “indi cat ed

' Cormound ) 2-thzoxo—4-th1azolm-4-yl)acemc acid
- 505§ el.d T. 04 1924 b 684 1IN ﬂueoﬁ%hﬁ&%sodilﬁ(ﬁyémm]ié arKEPS)’lvedﬂlﬂﬁ 16% NI\/R( 60MHz,

- d- DVBO, [dr'_.__._ 9rysta1s a_bgnsd > 1)3a04 ]3;“ w I,
[err]), OUgiot boug i) reicson o °F énm‘;‘é% ecINH) . |
©.95.2) 9&9;% | @ctirlaiRa 4indér keIGRAY | '_ erlamummﬂﬂrr&dm‘ m. of 1.N

agquemus . saﬂr' bt m@llab&damdtaﬁi, whereupé lswsedl ss¥l.ved Q. 83

. g. of .t hercogvered by, glmtgipam#eaxm tfhedea%etﬁepfme%feud%l“f)g (8% the_ sol ution is
+ all owed t % Reeheverindirated oBPRder at or for 3. days. The tetrahydrofuran-is -,

< distilled; @0155o_157ogff under’” reduced pressure and ‘the.resi-due is adj ust ed
©to pH 2. SIRfciit, EBrcdmar at ed

E ori.c. aci.d_and. ext acted with a'l:1
i x%re ON@(%?(‘}?S SO, 3k ,g]gtzg 6 3(s. thigealipe 5 }9189@5"” The 3dr ganic
“Tayers are pb oncentrated to - 10 =
1,491, 018 - : 1Q=,xdﬂgrdmss under reduced pressure. FEt her is

added to the Mucdueofdhdlzt H@ - mrrhe*tr thakﬂllmoﬂ tyhecevesisbﬁrs rubbed wher eupon

o fceto -
. cryst al's Separ ju ’fer 4 a§e Sl 6)¥13 I‘ at I . The.-
:prod8dur e 7Y angfbﬁ" Sf’ ‘ﬁ‘ und. mp Terr]
' (decorrp ) o§llc acid and| 08l lof ]todmiﬁﬁfy roged d%ﬂhh/ls&quoﬁh _:. 3. 37( S, [ err]),
6.08(s, .t ez | rpane teBapéshture Jfdr, 43chours. This xmxed solution is adjusted to pH 3 o
. - with a°50%, aqueous solution of phosphoric acid, then' sarturated with sodium chloride = .~ - . .
45, . and extracted with ethyl acetate (3X 10 ml.). The ethyl acetate: solution' is washed & * i 4_5
: with’an ‘aqueous solution of sodium. ch.lomde, dehydrated and concentrated. Followmgl'_ R
" the addition of ether, the concentrate is allowed to stand, whereupon crystals emerge. . - -
*- These:crystals are récovered by filtration under suction. The described’ procedure glves B R
" the above-indicated -compound. . Yield 0.18 grams. Meltmg pomt 180°C o T
50 - . o :.-.: 50 :
50 - IR(cm" KBr) 1775, 1715, 1665 _ Lo .
i - UVAmax{e.in 1%, aqueous NaHCO;): 248 nm(l 14% 10*y L e
"NMR (s(em d/—D(IEASO) 2()1(s,3 CH;CO), 3.33(s,’ CHgCO'), 343 & 3. 66(ABq,
' - J18Hz, 2—CH, ), 4.69 & 5.00 (ABgq, J13Hz, 3—CH,), 5.08(d, J4.5Hz, 6—~H), . |
e -'5.69(dd, J45 8.0Hz, 7—H), 600(s, tluazolme S—H), 896(d JS 0Hz,
55 - CONH) . .-
| Elemental analysis: Calcd. for C,H N;O,S,
cmen Al 4a.s8; H, 3.66; N, 1016 |
Found G, 4337, H 348; N, 9.77

&

55 -



broad s, thiazoline NH) Reference Exanple 2. Production of

(2-thi oxo-4-thiazolin4d-yl)-acetic acid 10 1) Ethyl

(2-thi oxo-4-thiazolin-4-yl)acetate - 10

In 25 inl. of water is' dissolved 6.2 g. of amoni um di t'hi ocar bamat e and,

then, 11.8 g.* of ethyl-4-bronpacetoacetate is added to the solution. . The

heat gemerated "thereby brings the solution tenperature to about [err].:
This mxture is stirred at roomtenperature for a day and, then, at [err] -
to [err] for: Zipours. After cooling, the1;1451,o1s ‘reaction mixture is 1r
extract ed V\nth—'et-l'ry'l—a'ceta't'e-—‘ﬁhe_ ety a(,eroéte Tayer—T35 - wasned lS-WFT‘h"a
sat ur at ed aqueous. sol ut h e, < | sq | vent

then distilled off andp rrL &'4_ 33-9]' Trfﬁ%@&aon of .

et her, whereupon cr stIalzs wepﬁaa@h@pmmtbuff&mmﬁdny&tﬂ{$4azrreduimhai\/ese
f||trat|on and washed (y 1

his Je- gekusigt 53 g copbpms &y 'H?e"-
] ai 116 lacy and theresultmg solufi on '
above-i. ndr cated co gm[“éi um
o 168 - dg’ -
Qﬁd’ th )ls stizre oﬁfs er égb é(s o

20 NVR( 60MH2y,. [ errtes
CH20), 4. IQLeq, - J=7He refcaom}lbxwrerm mrpnamkunm%a@equs; utid)

t hi azol'i'ne NHP 2) g % bapetse] (3% J0a@b). | Ehe %}#YQW solmaron s
19.24 m. of a 1 N fpii;(;% i . 68

g. 25 of the crystaadwamamnad EGhound. DO GRALEE Gncilslos A6 1 gk $heSt I rred.
at room t enper a- t weleenf ofr crydtaltizations Yléldl'msgmmsamdtmgpdnwuwe pought to pH:. .

2 with concenltrat eqRPhQ$ Kﬁgﬂ g%ﬁ nd extract ed ‘wi'th ethyl acetate (29 o
(VAR al%&g o

m .x4). The: extrac and ‘concentrated under reduc :
pressure. Ether is mdxl@ctnupnme)r B34( u:mzaﬁ),sm (m, BOCHN S0, ¥bfof drf),al | oved
to stand, whereupon cﬁ?@(tnaﬁy@émafr@t(écﬂsﬂrfe—ﬁ),meddsIiar&eSHzBU—&IacaoHs,ed by -
filtration under suct {B¥A%oEngfr=HYAS8(d: By ﬁ?ﬂgedure yi eI ds 1.42 g. (98%) of

t he above- md;ocat € 1RGN T dﬁé , KBr): 1697 35 '
NVR(60VHz, “[err]-DVBO, [err )120%19(155,%2%%5&% %: *t hi azol i ne 5-H), 2.

8.8(broad - 35. s FoadiOH),, 4003; a{,(mo@aur,sm hi azol'i ne NH). Exanple 1.
Production of -7 -'[2 - (2-oxo- 4 - thiazolin -4 - yl)acetamdo] -3 - : -
acet oxynet hyl . 3 - -cephem - "4 - car bgihdiGia@spedief0 o kn5n.of a ..
phosphat e buffer sol ution of pH 6. theink, ﬁhasamitmedxemodMS g. of 40 7 - (4 -
t hi ocyano - 3 - oxobutyramido) - 3 - acet oxyrret hyl - 3 - cephem -4 - carb-
oxylic acid and 0.0872 Q0O oo'l yaroge sle Ton is

all onwed to stand at gﬁﬁmfterrperatureﬂfg%?%S hours Thr s i xed soI ution is
adj usted to pH 3.0 0 agueou tio hor | then-.

sa![ urated w IF'_)h sodium hﬁéf\éﬁrgp ?l %x 1 nm[tl:’egafkg 9érlpth E?%Q?JIBCPT ate (3
x 10 m.). The et hylsamebmwpsol uti on<d, 88 washed 0.5 with an aqueous .

sol uti on of. sodium chl oride, dehydrat ed.and .concentrated. : Fol lowing the .
addition of ether, theueshtht rat e i s<%i8 oved t o%3%tand, vvheréébon crystals
energe. These. crystatsco@,r}ﬁﬂjmver ed . bysfiltratioe under sucyisgn. The. -
descri bed. pr ocedure gives the above-indicated conmpound. Yield 0.18 grans.
Mel ting point: [err]E5@EO-111 | R([err]0.MBr): 17751251715, 166556

50 UV[err]rrax(srn 0 err]).: d;fs8nr’r(l [err]) NW ([err]
[err]-DVEO): ' 2. 01&1«’&%@%&«?3&3&5 I L 66(ABY. J18Hz.
2-[err]), 4.69 & 5.00 (ABq, J13Hz, 3-[err]), 5.08(d, J4.5Hz, 6 H). .. 5 69(dd

J45&80Hz 7 6005 thrazolrne SExlaynple&%d J8. OHz - 55 . :
CON . Pr( oduction of 7 - [2--(2 ' OXO - 4-ﬂuamlun(-., 4-yha o]-3— 25

H) )
ylterrazol + 3 = yl)thiomethyl - 3 - cephiem - 4 - carboxylic acid -~ -
55 El enent al a“a| ysi's m?y‘aﬂ"@%‘ '.‘,f’ﬁ' solution of pH 6.4 are dissolved 0.47 g. of 7 (4-.

 thiocyano -3 - oxobutyramxdo) = 3 - {1 - methyltetrazol - 5'- ylythiomethyl - 3- -
.. cephem - 4 - carboxylic acid and 0.084 g. of .sodium hydrogen carbonate and :the . _
30 solution is allowed to stand -at room’ temperature for 48 hours. This mixed ‘solution. -~ 30
- is adjusted to -pH 2 with a 50%, agueous solution of phosphonc acid and extracted = = -
. ‘with ethyt acetate (320 ml.). The ethyl acetate extracts are pooled, washed with .
_water, dehydrated, concentrated and allowed to stand, whereupon ‘crystals are obtained, -
: - These crystals are recovered by ﬁl.tranon The descr'bed procedure gives the. above- L
35 indicated compoind which is in.. good agreement with the pmduct accordmg 10 35
Example 2i i’ IR'and NMR spectra. Yield 0.28 g. * - o _ .

: ~ Example 4.
* Production of 7 - [2 - (2 - 030 - 4 - thiazolin - 4 - yl)acemnmdo] 3-
. . (1,2,4-thiadiazol - 2 - yl)thiomethyl - 3 - cephem - 4 - carboxylic acid © '
- 40 In a mixture of 20 ml. of a phosphate buffer solution of pH 6.4 and 2. 5 ml, of 4
tetrahydrofuran are dissolved 0.487 g. of 7 - (4 - thlocyano - 3 - oxobutyramido)- '



dehydrat ed concentrated an

C, 43.58; H 3.66; N, 10.16 Found: C, 43.37; H 3.48;, N, 9.77 11

1,491,018 11 Exanple 2. Production
Of7-[2-(2-OXO-4-ThiF—17n|in-A-\II\:\r‘etdo _3(1_
methyltetrazol - 5 - yl)tlionethyl -3 cephem- 4 -caboxylic acid kn 27 nml.
of a hosphate buffer solution of pH 6.4 are dissolved 0.67 g. of 5 7-

ocyano - 3 - oxobutyram do) - 3 .-acet oxynet hyl .- 3-cephern -.4- -
xylic acid and 0.116 g. of SOdI um hydrogen carbonate and the . g
ing solution is-allowed 1}491@1%3”0' over ni-ght To this i xeﬁ sohution is

- atlded—0-—168—g—of -J..r.“eth H—t-etrazote=S—thro allu e Xrure TS stirred at
56-59C fér—aétd!rmnﬂa‘l enfbo‘b’r? ‘FP@“?”@:%?P d}g adjusted to pH 3

- wi'th a-. SO AR gg i] 0034,4ga¢qr and extracted with
- ethyl ac§ldletn Jti. Hﬂd ameﬁmﬁngmlssﬂefmmhours 10 washed with

“crystal sam,erqa@@mibr?émm CPTP‘F"t Bt scri bed _procedure
~ gives .t hdhs 5B 8 U Wﬁﬁl ,ﬁga;g chtecog, _one mol% of et hyl
. "acetate qggn utezgiwscme abbveeindicaed X5mpouad. ns. g{)lel

- pohgt: [@hfs]p&d&ﬂﬁfc}idés oné.ﬁole ach. oﬁ«g% (Pt as soras ofisBl- 166

15 UV[errlijmmx(Y@lQ &NF&H&P‘)““ Gr'(“Z?’R’l"[)err]) NVR([err] in [err]: DIVISO)

. 3:34(s, [1845:]) - - 392(5 tetrazole[err]) 4.30(m. _
- 3- [err]),m%(% m-m?ﬁ B @ﬁacbd(:::,JE—&iﬁ]—lﬁp B 7(63@1(3 thi azol i'-ne

5-Hy 8.98(d lil'ﬁj-&—CHxW aJ 45Hz,6—-E1)e57€8N J4. Ea8@d. for [err
[erlﬁ} J45&8Hz 7—H), 8.98(d, J8Hz, CONI), $:50(3 oi'“g‘gwﬁ '16; N, 17! [7 FoLnd

water, 'dd&lﬁt,ahhsomﬁomemhde&ﬂeddmtdfa@%mdmts@“’ﬂm )ﬁ reslting «

C, 40.51; H’{i ) Ca;cﬁ gllcmtlsz@sgt Qljﬂs@bo@g-gci{;@ (m:g/m . agar. dilution
met-hod) Br uct 5l $9.90; Of1, 4.01;- N, 1242 - t'hi's.'m crodrgani sm
exanple - Fomﬁepﬁ,a39ci’t51 dHN®15; N, lll}aphazolrn S. - aur eus 209P -
<0,785- ... 005 . 0.1 S..aureus. 1840 .. . - <0..78
- 0.39" . - +1.56 E Aombactdﬂal—ls‘pedﬁz o <0, 78 1 76.25
" 1.56 Ecoli 0-111 . - (meg/ml, asaodﬂiﬂeon method). 3.125" - - 1.56 K
- pneumnoni ae’ DT '.<0.78 . . - --3.125 . 1 56 Exarrpl e 3. 25
'__Productlon of 7 -2 -(2 - thlzol|n- 4 - yI)cemdo] 3- .. . 25
(1~ methy, t1;alﬁlt(rfazol - 5 - %‘% |orret hyl - 3-- cephem.- 4 - carboxyli C acid
In 5 nl.- 1cﬁod§hra§1phate bufeiﬁrplesol UtOeﬂfil@iﬁimpH 6. cepmaﬂ»hdl ssol yed O 47 g. of
7 - (4- t R “F— tetrazol -.5 -

" yl) thi orretﬁy’l'”eﬂs @”cephem W8 car box‘}Pﬁ c aci d anl %’ 084 g. of sodr um

~ hydrogen cg ang@{ﬁoand the.3fs . . -solgiggon is all Q\g@d 't:o stand.at rogm
~tenperature tor 48 hours. “Thi's .m.xed sol.ution -30-i.s adj-usted to pH 2 with

- a 50% aqueﬁwltsbﬂlmtlon of phb&phoric ab1d and extradbed with ethyl acetate

(3 x20 . | acet extract re pool-edy gvashed W th water, -
ok restene B gltgﬁ | owed’ t??) %t and. mn_e_r_fs_upo_n_grystal s-are

" "obt ai ned.- These crystals are. recovered by filtration:- The-descri bed
' -procedure gi ves ‘t he above- 35 i ndi cat ed corrpound V\:hl ch ISan good

~agraenent ‘witg Lhe prodyct c TR L0 4 - sy Bamido] -3 -
Lo . (1,34 -thiadiazol - 2 - yl).th'lomcthyl 3 - cephem - 4 - carhoxylic acid. - 5
In 'S mb of a phosphate ‘buffer solution of pH 6.4 are dissolved 0.47. g of -
C " (4 - thiocyan6 - 3 - oxobutyramido) - 3 - (1, 3,4 - thiadiazol - 2 - yl)thmmethyl— o
. 28 3~ cephem 4 - carboxylic acid and 0.084 g. of sodium: hydrogen carbonate and the .~ 25
0 " solution is allowed to stand at room temperatiré overnight,. This. mixed solytion is'
adjustéd to.pH 3" with a 50%, aqueous solution of phosph-onc acid and extracted with
ethyl acetate’ (3% 20, ml.). The ethyl acetate extract is washed with water, dehydrated, o o
. concentrated ‘under: reduced’ pressure ‘and- allowed' to stand. The resulung crystals are - e
T recovered by ‘filtration. The procedure gives ‘the’ above-mdimted compound which.is =~ 30 .
- in good- agreement ‘with the product accordung t0 Example 4'in IR and NMR spectra o

Yleld 023 g D
. e Examp1e6
T Producmon of 7 2 [2 (2 0x0 -.4": thiazolin' - 4 - yl)acemmldo] -3.- (5 methyl— o
35 - 13,4 ‘oxadiazol - 2 - yl).ttnomel:hyl 3.- cephem - 4 - carboxylic.acid - L 35-.
I ‘Ina ‘mixture ‘of 20 ml. of a phosphate buffer solution of pH 6.4 and 2.5 ml. of .. _
neuahydroﬁxran are  dissolved 0.487 g. of 7 - (4 - thiocyano - 3 - oxcbutyramido)- -
3 - acetoxymethyl - 3 - cephem - 4 - carboxyhc acid and 0.084.g. of sodium hydrogen . . .
* " carbonate. und the resulting solution is. allowed to stand evernight. In this mixed S '
"~ 40 _ solution are dissolved 0.13 g. of 5 - methyl - 1,3 A& - oxadigzol - 2 - thiol and 0.084 g. = 40 o o
. of sodium hydrogen carbenate, and the solutmn is stirred under heatmg at 58°C for T 3
7 homs After coohng, the reaction mixture is- rendered acid with a 50°/° aqiieous- ' : "



Exanmple 2 in IR and NWR spectra. Yield 0.28 g. Exanple 4. Production of 7 -
[2 - (2 - oxO0 - 4 - thiazolin - 4 - yI)acetam:do] - 3-(1,2,4-thiadiazol -

2 - yl)thiomethyl - 3 - cephem - 4 —earboxye—aectea—46- Hr—a

m xture of .20 ml. of a phosphate buffer solution of pH 6.4 and 2.5 m . of
40 tetrahydrdfuran are dissolved 0.487 g. of 7 - (4 - thiocyano - 3 - :
oxobut yraumi do) - 3.- acétoxynethyl -3 - cephem- 4 - carboxylic:acid and
0.084 g. of sodium hydrogen carbonate, and the resulting solution is

al | oned tq_stapd over ni ght In this mxedglgnkutron are di ssol ved 0:13 g.p30f

1, 3, 4-ti adi azore- Z}lhl or d LgrUB aro rr)orra}_rl1 a—the
solution is- stirred %g’t&fg@d ‘Efml %d 'E‘lr -
cool ing, the.sol utlmsui-esmeaﬂ&ﬁ&uﬂe aauaveavr& maswysae f

phosphoric . 5 -add, bytﬂmmeuhdm @hloacne\mdecedﬂrec@mbdﬂ abmdmdeacédrmmdd vmhlish et hyI .
acetate 2 X 20 n. ﬁ%ﬂﬁaﬂw iy ?%"F‘P Pd wajerga sthvents of erystaliimmtion 5
dehydr at ed, concentr PR ifeed *DrLETe and al towed to- stand. The = .
resulting €rystals m(@rr eK:m-yeImd by filtra- *- - ion under sucti‘on.: The .
descri bed - oc edur NMR (s d-RMSQD0RA4(S, tlitisaledlH, I, GI3P GUOMCO)(B.54 & 3. 78(IIBq,

2)aft-1 36( J A »
product Tncluies one R e e s e I O Vackarn ). 1

IR([err], KBr) 17mmeaﬁs£}mya53&1chW@eanm J:ﬁ,rob]od;ilvs » 3.33(s, [err])
3.69(m 2-[err]), 4.29 & 4. ewma 15H2N312 1Brr]), 5.07(d, J4.5Hz, .6-H),

5.68(dd, J45&8Hz goppd: * 6 68105 dH 381; N J4.5 & 8Hz, 7-H), 898(d
J8Hz, CONH), 50('s_t hi adi zoI e 5- - Exam. le 7 : 15 El ement’ al  anal’ ysi s:

Cal cd. for. [e’rsr] [ efrpducyoa. °1F nif - methykg 0515
H o 3.15; N,-11.74 Antijpa ;,‘} :‘{,ﬁ@;“,"ﬂ?ﬁﬁ T8 o hod)
Pr oduct .- Stl‘al n.- of (4 - th:ocyano- oxo Biltyrdrfilti® 18 C[ 5)-0 1-511314 oxadiazol - 2. EMROPI e
Cephal or i dine - taytold n C@mur%u@m& acid and 0.084 g<©f FGium hydrogen 5
0.01 S. aur eu@ 184cparbonate and the sojyti op is allowed to stand jit qaym temperature overnight. {Thisg COI 8

e ) solution is adj H 3 with 5%, aque
0-111 . =~ - 1 gﬁcted with ethyl a L gxzo ml.). The (elthyl a%ﬁc@em o
1.56 -, ..+ 3. 1234ater, dehydmted and codcefafated Qunder. reduced pressure. The concentrate. thus
Exanpl e .' obmmedrsallowed to standandthe resulmrg crystals 2@ réepvorid by filomtionf THe- [2_

(2-o0x- 4 > trﬁ5azoll é‘? ﬁﬂg gﬂlgil'l is j agerement wish she . 5
yl )t hi omet hyl - cephem Z:PEH‘ 16} Pecht- Tl?lr%:gg;é’e'. of ‘a phosphate °

buffer solution of pH 6. 4 are di ssol ved Mﬂeg. of ' 7- (4 - thiocyano- 3
- oxobut yr ami do) - - 3 Preductign 407 - | +§2t-mxom-}t-h9¢m11!254 Yl)ﬂw@mdo}e__ Spmethyl--
carboxyl ic ac;?od and Oﬂ)gg’:g &%spgh o e 4 25 30
sol ution is al'l owednibga ol"f DVET Nkl - & Dlesvbtbiioxed ™

sol ution is adjust addhmd nbs43g \of mﬁ geaqamus aﬁd)w*sdlm Rfali@he sphadi C aci- d.

aid extracted withe¢ acet at euon3 X 20 n| I évg;uﬂ-ghe et hyl -acetate extract. |
i's washed with wat e mgthy é e anq _
al oned to stand. T%gat,hée ng, oy mfoglm; onate, afd e mqméﬁ Thirati o?r |

The procedure gi vesﬂmhﬂ)"/alaqmarslpmhpmﬂib csmp@uradumm MhlsdemBQMbﬁuemed
agreenment wi-th the aéi!e 3@@%@ Mpitghyy r(élx 3 plbet ra.
Yidd 0.23 g. ﬁxarrpl is- was with .a sa ra ‘aqueous sofution of- sodium: de, ydrated
. g : centrated. The concentrate is allowed. to stand and the resultmg crystals are 40_
-+ . - recovered by filtration. The descnbed pmcedure nges 0232 8 (yaeld 49% of the :
above-indicated compound. - . _

TR(cm™, KBr): 1786, 1655, 1535 : e ‘
NMR(S in d,-DMSO): 2.63(s, thmdmzale s—cm,), 330(s, CH,CO), 353 &

45 3.77(ABq, J18.0Hz, 2--CH;), 4.18 & 4.49(ABq, J14.0Hz, 3—CH,), 5.04(d; . 45
S J5.0Hz, 6—H),: 5.65(dd, JSO & 80Hz, 7—H), 5.98(s, thmzohne 5—-H), :
ot o 894-(d JS OHz, CONH)

B o : Emam te 9 '
T . Production of7- [2- (2 0%0 - 4 thlazolm 4 yl)aceuamu:lo] -3 (5 msthyl- -
.« - 50 " 1,3,4 - thiadiazol - 2 - yljthiomethyl - 3 - cephem - 4 - carboxylic acid . s 50

In 5 ml. of & phosphate buffer of pH 6.4 are dissolved 0.485 g. of 7 - (4 - thio--
- 3 - oxobutyramido) - 3 - (5 - methyl - '1,3,4 - thiadiazol - 2 - yl)ﬂuomethyl-- :
3- oephun 4 - carboxylic acid and-0.084 g. of sodium hydrogen carbonate and the
o solution is allowed to stand at room temperature overnight., This -mixed solution is'
55 adjusted to pH 3 with a 509, aqueous solution of phosphoric acid and extracted with - 55
. “ethyl acetate (3 X20 ml.). The ethyl acetate extract is washed with water, dehydrated
and concentrated under reduced pressure. The concentrate is allowed to stand and
. the resultant crystals are recovered by filtration. The above procedure gives the above-
. indicated compound ‘which is in good agreement with ithe product according to .
60 Example 8 in IR and NMR spectra. - _ : 60



Production of 7- [2- (2-oxo0-4-thiazolin - 4 -yl)acetamdo] - 3 - (5 -
ethyl - 35 1,3,4 -oxadiazol - 2 - yl)thionmethyl - 3 - cephem- 4
carboxylic acid 35 In a mixture of 20w -—of aphesphate buffer solution

of pH 6.4 and 2.5 nl of tetrahydrofuran are dissol ved 0.487 g. of 7 - (4 -
thiocyano - 3 - oxobutyramido)- 3 - acetoxymethyl - 3 - cephem-" 4 -
“ carboxylic acid and 0.084 g. of sodium.hydrogen cabonate :and the réesulting
FS¥l.ution is allowed to stand overnight. In this m xed 40 . *solution-are
sel ved 0:13 g. of 5 - net hyll,491,01$3 4 - oxadiazol - 2 - thio# ands/0.084
s a0 01 _sodi um hydrogen car 410, @Nd the 'sol. tution'is stirred under
heat i'ng . at - 58 fulon 3¢ sibth 5 € lamtiiabo 04 - §1heemtson mxture.i$ rendered
acid w th-a 50% ague@tttxymet 8-3 cephem 4 oarboxyate _ 1,491, 018
13 sol uti onio& joh&% b of vaier end(Poedienl; o : @t"tf;’;@“&‘%et ate (2 X 20

m.$. Th ol o sqdium, ydpogen cartopets) i rated and =
concentrgg:%zm& ;ﬁ%ﬁj gé% isGE tfmw‘;%&l owed to.-stand

and. t he f&@30! g, ﬁfeiyehx&i Gmeadt ds dfommmueddeb edficed pnesanrememwder suctLgn The

. procedur ehessir@fmn eaddwehcrm " o'Fe. 1 Chrolmto‘pr odygt =l udes
a nol e e&BPRXB{ORAE(S gy 2% B 8 s S oL : tgtalllzatlon 5
Yield 0: ﬁ:‘,g; i fwe o bl dricd, Ofdie d)negtva(tnewo}e, KBr): 1784

NVR( [ er r Jindictted cmpd D!\gﬂB)IBOZgZI(IS@@/O)oxadI azoI e [err]) 3.32(s, [err]), 3.54 &

3. 78( ABg, J18Hz 2{7err]) 4.13 & 4. 36(ABq, J14Hz,” 3--[err]), 5.06(d

1.t R(cpp > & 256 nn (1358868 6.00(s, thiazoline 5-if, 98('d
oMY, s Ny D:g;)m% 15(s,mgr(t,,oo), Q&Ebeﬁ(ﬁ!lz&,ailmﬂmz% 3.64,cd. for. [err]
[err] , [erémc@ 443 ﬂZ.%(HBqAJBHz, N-CH2); LI5(RolHe; 6—H), STL(0; H, 3.71; N, .

12. 04 ExanpldizT—Hj 6:52(s, thegolsdordd) on of 7 - [2 - (2.-.-0x0 - 4 - thiazolin- 4
. - yl)ace h 5 oxad| azol 2 -yl ) thi omet hyl
- 3 cepttltiﬂeimr%en'fgla mlysg %“‘?figh“woﬁ“q‘ 213%03 of a phosphate buff @0 .sol ution
of pH 6. 4 aFeundi se,oaswed B, 3185 gt, 11)12 7 (4 - thiocyano -3 - oxobutyram do)

(5 - -methyl: = 1, 8,4 q,x -2 - yl)-.thi orret hyl - 3 - .cephem -
.4 - caboxyl i'¢acid. and ngggfn agﬁl ﬁh&mdjnydrogen 20+ . carbonate and
‘the sol utlon |s aIIovved to- stand at roomterrperature overnl ght "This - 20
m xed sol - R A 54 Smmsiaicsye eric acid sol ution

‘and extract ed W|th et hyI aCFE&ﬁEtE (3x20 m . ) The et hyI acetate extract..is

. washed w t Straiwéfer , dehydratcé@luand concentrated u educed pressure. The
concentrat elcnmaesrebt ‘ai nedexe@ply] | O\Aéffp‘t"d“gt“and aﬁﬁ"%ﬁﬁ’é‘“r esul ting: cryst al S

. are recoverea by.riJtratrion. he 25 procedure ql ves the -

© - above- i denfi®eEd2Foduct - Whl%’ is’in g%‘g%l agreement with the 25 pr oduct

o of Exarrpl eg Gabdls 1Roand- NVR spgctra Ylebwl 0283 g. LExarrple 8.. Product.i on of

' _a_nd_

7 [2-(2- oxo - -4~ thiazolin - yl)acetam%sl; (5 --rrethyT-
1,3,4:- thEaeﬁl‘d‘EH{' = _. yI ) 1A% onet hyI cephe car boxylic acid 30

In 20 m gf @ngpagm:ﬁte butfes: of pH 5115 are di ssqlswsed 0 417 g. of 7 - (4-
- 30 thi ocyano - "~ oxobut yram do) - .3 - acetoxynethyl - ‘3 - cephem- 4 -

~‘car boxyl i cPamlximarEd—U 084 g <0:3% SOdI uﬁi"r?ydrogen car onate and t he sol utlon
Jis all oweg—to—stand—overnryght— T TS m Xed” SorutTon are di ssol ved 0. 145 g.
of 5-- rrethyl --134-th|ad|%ﬂ%g) .. 2 - thial and.0.084 g. of

sodi um hydr ogen Fefalieh sl 2308 luul @nacbmsmﬁb}l.ra:ed under 35 heat |'ng at
60065 for 6.5 hours.- Afeﬁ)mthszl()Bt mg:hemhe-@wxyhtmd m Xt ur !s rend® ed acid
0

w1 500 gecoriommet LS e LM B TR S sodum ol e

" 7-(4-chioro-3 - oxobutyranndo) 3 - acetoxymethyl - 3:- ‘cephem < 4 carboxylic
acid are gradually. added and dissolved. The mixture is stirred at room temperature N
- 30. - for'1 hour, after which time the tetrahydrofuran is- distilled off under reduced pressure. . 30 N
' " The residue, is allowed to stand at room temperature and ‘the resulnng crystals are S
. recovered by filtration. The -filtrate” is further concentrated ‘and allowed ‘o stand,” . -
whereupon -an -additional crop of crystals is obtained. These crystals’ are recovered -
. and. combined with those previously harvested. The descn'bed prooedure gwes 2.703 8. S
35 (83%) oftheabove-undxcated compound T _ o o 3B

IR(cm_l m) 17;6256 (135 104) R '
- UVA max(z-in water nm X _
‘NMR(3" ng d,-DMSO): 2.01(s, CH,CO)," 338(s, CH,CO), 340 & 3.63 (ABq, ,
Ji8Hz; 2—CH,), 4.68 & 4.98 (ABq, J13Hz, 3—CH,), 5.06(d, J5Hz, 6—H), ©
40 . 5.68(dd, J5 & 8Hz, 7—H), 6.23(s, tblazole 5—H), 690(broad 5 NHz), 8.82(d, .
R Jst CONH),920(broad 5, coon) : RS o o




extracted with a 2:1 mxture of ethyl acetate and tethydrofuran (3 x 20
m.). The extract is washed with a saturated aqueous sol ution of sodium
chl oride, dehydrated 40 and—concentrated. The concentrate is all owed

to stand and the resulting crystals are 40 recovered by filtration. The
descri bed procedure gives 0.232.g. (yield 49% of the above-indicated
conpound: *FR([err], KBr): 1786, 1655, 1535 NVR([err] in [err]-DVSO): .
2.63(s, thiadzol € 5—[err].),_3._3.0(s, [err]), 3.53 & 45 - 3. 77(ABq,
J18.0Hz, 2\[errIp), 4.18 & 4.49(ABq, J14. OHBI,,OIBerr]) 5.04(d, 49 o
JS. OHz, 6-H), 5.65(dd, J5.0 & 8.0Hz, 7- Hﬂmglg (S, tmazounefﬁ)‘—&‘@ﬁ'('d- .
J8. OHz, -CONH)-. - Exanpl e&dmmdnpﬂ pzf (&- othmor p@acmﬁda t hi.azolin
- 4 - yI)acetamdo] - 3- (5 -3P(W0yyhmd@03 cephem - 4 - carboxyhate3; 4 ]nladlazol -
2 - yl)thionmetpyl -. 3 In- k) @fypater/and %arbbmmmdmmnwefg of N- . -
phosphat @ buffer of ﬁg N Clomin: :(044358{q§|170-(4§:yan0 5
' dissolve

@im?ﬂf“ oo tempons

3- xobutyrami.do) - e lly od for
yl )t hi onet K I - 3 - ﬂemm,-afm' vmh tuectemydﬂof&ad i) distidd Bff - Elcbtm :
hydrogen.car %rat e P‘ﬁ? GWWWPI‘@W@G demsw{amzlysart'mr mem(ﬂshqyer atuie

overnight. Thi's nmi xag 148 T water aﬁgﬂeééh % 10
aqueous sol-ution onrﬂhQﬂprgorl C. acr ancf X rac eﬁs Wt C% tate (3"
x 20 ml.). The ethyl acetate. extract i's washed with-water, dehydrat ed and -
concentrat ed. under PEI yre. -The ‘¢ ncentrate is al | owed to-stand

’eﬂ%'-é‘%‘é .
and the resul y@ant ¢ ia(s) ' frl | & 85 oced re
gi ves the above- i nwg%ﬁ% RSO 4G &'%29(;’ Q%?tz%g%g%%&? 1 he ul S
€l . o

product accordi ng to @B—H),571@G§I’ha,lﬁe-lé) ﬁm(k Iiua&l Spect ra

60 14 o .

Exanpl e 10. Pr oductron o HF %;;N“aﬁ?ﬁ& hiazol -4 - .. . .
yl ) acet am do] 20 3- acetRaxidtre 34‘14._ zﬁegﬁ P .aboxyl ate- I n a- mxturezgf'
53 m. water and 26.4 m .. of tetrahydrofuran are di ssolved 5 . o 0.442 g,

of thiourea and 0. 9ugﬁi°nof, sodi u l%éﬁbonate Then, 2.3 g. -of -
57 - (4.- bromo - 37-"0xpOul ¥lam J ; ¥1 Yl)“smdebphém- 4.-.
carboxylic acid are gradoaill § «eheetaed IS it o irred -

at roomterrpe?5ature7-f@r @0- amimtiieal, - ‘a-fmera mitdo] © B MRacdrdzyrhdihyC O Qiphérat €d 25

under reduced press 4 gt 13641~ lef-@r-ahlolandjthéaﬂtttiheissﬁmda final -
volume of 20 nm . ﬁ&ahmessiﬁ _% mdﬂﬁhhy en

pol ystyrene resin (s wkuh lof pelysipitnk Athb&HiRY elf:'i The:
fractlons conBai ni ctiohsecopitaiging izt W&glpccﬂuc@ i tra 30
violet Light at 25 E?W?%"B‘B’d%%ﬂ%@“ﬂ é’@@él(l%ged The pr ocedure '

gives the- above- cﬁ@ig@,}; und.- Yield 1305°'g. (52: 60/c) IR([err]; KBr-);'
1767 15 - UVA M&M&D)%Z&E@Sﬂﬁﬁdﬂ 35x [errT) - -
15 NVR(8 in {f rr])NAQR@ P

3.62(s, [err]), 4.75 &H#X 20 63%8%&1&% Ha,(asistcgsmr} erﬂr% s
s, [err ‘ a 2 , .35

5.71(d, 5Hz, 7-' §§%§ Thrazo e ﬂ%ﬁ?ﬂg ) anal ysis: ‘Cal cd f-o_r,' o

[err]. [err'] 0 Elanenml analysis: - Calcd. fGi CI8, RS Na . 51—51@26, N, 1. 91 S

20 Found: C, 3841 “H,: 3d90QI3§43l1H7263Artﬂ,| tfaeterlal spectra (m:g/rﬂ
agar: dilution et hod) G, 3232, H, 3.05; 436 | N

R Antlbactenal spectra '_
(mceg ml., agar dllutxon method)

g o . ‘ Product
Strain of . .. .. of this - - I R ’
r_m-croorg_anlsm_.. . '.: . éxample l(;ephalorid'iﬁe' = "Cepha_zolih_-.' '
| S.awreus200P T w08 005 . o1
S.aureus 1840 - <078 . 039 S 1.56 o
 E.coli0dnl <8 3ms . 1se
K. pneumoniae DT - <0.78 3125 0 '1.56

P. vulgaris Eb—58  <0.78 12.5 - .6'25"




Product Strain of of this m croorgani sm exanpl e

Cephal ori di ne Cephazolin S. aureus 209P <0.78

0. 05 0.1 S aureus-1840 56— 0. 39

1.56 E. coli NITH JC 2 ’ 1.56 6. 25 - 1.56 K
~ pneunoni ae DT <0. 78 . 3.125 . 1.56 P.” vulgaris

-57 - .- <0.78 >100 : . 50" Exanpl e 11 Pr oduCtlon
f\7 - [2 - (2 - aminothiazol - 4 - yl)acetam do] - 3- 25 :ot
Wetexymethyl - 3 - cephem - 41,491c!1180xyl ic acid . 16 25« In a
nrxture ol 80 m . of water an-40 of Tetrahydrofuran are di ssolved 0.602

'& f th raYel t 134N 3. 085 f
| 0 Ioﬂﬁ‘f‘@“"gw&‘“ﬁ% g%g def Dg?d&&ﬁ&&]oﬁﬁ Ql,; en, g. o

1de)-ceph&n-4a@$b:qla;en‘et 3 - cphem- 4 -
- S - hys )%gﬂﬂturels stirred
‘l?reSGn Eg%

al I'owed tmoa;daia ay

X L
Q5T s : l5,30 The resi due i s
a{ ﬁ&mt&mﬁﬁaﬁm@h@a&rwmh mﬁﬁud islc tydst al s ,- :

recover ed fedllicm ptessom . to Themok the mdr@“*luﬂbh@?‘ T & 'équf’c ed apdZal o
to Mt and, 0 m by oo % ﬁ: ‘fg }1ned These -
‘crystals g le@raga/lﬁeégaﬁﬁ arvested. The

descri bedT p& vgs uiaSavae Qﬂcagd pound “whicl3 39/jn @dod t dgeeradpove- i ndi cat ed
conpound. with the productof Example 13 and IR and NMR spectra. Yield- 0122g 35" IR([err] KBr)
1776 Werr] max(e in water): qgl 35 X [err]) NIVR([err] I s

[ er P - DVBO>: pRdidsor wditihl 2 J 2 - %Exgﬁgtﬁrmdxtﬁﬁioi-)‘t-- aeaam&o;s 83 (Ag, ) &z,

2-Terr]), 4.68 & 4. 98ackbEene dlﬂl-SHZ:ph{xE¥4]§a;boﬁj J5Hz," . 40
: _5 68( dd J5 18 Bty o]0 mb, oza(asr a!dnil t birseggad s,. [er r] )
B DL s gl iRt s ge hem 20
1 4 1 018 carboxylic acid is gradually added and- dnssolved " Phe mixed soldiba b AR Q1 12. Pr o_duct i on

of  sodi umoZm -terhplrature? for amduhylamﬂwmmmzmlas eoncedu-arcsd Z:uaetegmdjo] -
. -acet oxyneln‘ﬂsydretorsmove_ ' RYRYE 1 ap 2 clemiyat or and 6 .
of 4t r ah Rl S o s '§1§@—f% E’ﬁ% rﬁd{u% THEYBY I t higgur ea and
. 0. 1 go 3 d - B0k eﬁd@ﬁﬂ ghate. . Tr of 7 - (4- 5 brono -
3 - oxobutyl am do) .- -f--3 - . acet oxynet hyl - = 3 - cephem -:4 - carboxylic acid

_are gradumﬂ(m“a ¢ 1264d-. di ss The ‘mi xtureis stlrred at room .
FB@ . g&éé:%ﬁﬁ o 'cﬁf‘cbbj”%sﬁ%‘s&ﬂkﬁlﬂ%é}&furan is.

di sghl | ‘ed " Ol 3 er3-'7'o(s pgms lera), eséedale JSEB, Gh-&qmat ogs®mphed on a
col um of poﬁgssssymaple S n - (Anber- 10 - lite XAD-2) and : devel oped wi.th
wat er . fra tl es product 10 are pool ed and
- freeze- dr . %Hﬁoé@g?%&%%% %{\'e/(g i ndi.cated conpound. Yi‘eld 0.16
- g. R([err] e,ron NNR@he in water): 260 nn(1.48 x [err]) 15

Nl\/R([err] ln[err]) 215(5 [err])&292(s [err]) 13.-38. & . 3. 62( ABq,

'J18BE, r] , 8. [ air]) 5(ABg, JA3He,

3-Tert]), s i mﬁggn‘hb? R Sl e e;‘,], sefealiact s 52 t hi azol e 5 H)

El ement al  angl § phosphatedlffed .of b HI’6., 4 £ dssolvbE0.47 5. o€ sodBfi 94, [2H, {24 49; N 11. 35;
aminothiazol - 4 - yl)acetamido] - 3 - acetoxymethyl = 3 - cephem - 4: carboxylate, .

40 0.138 g. of 1 - metliyltetrazole - 5 - thiol'and 0.084 g. of sodium:hydrogen carbonate _40
. ~and the mixed solution is stirred under: heating- at 50—355°C for 16 hours. After .
cooling, this reaction mixture is chromatographed on a column of polyestyrene resin
(Amberlite . XAD—2) and developed with' water.~ The fractions containing the
s _desired - product are pooled and freeze—dned The procedure gives the above-lndlcated .o
- 45 coxnpoundY1eld0173g . _ R I e

R (em, KBr) 1763 : _
UVA max(e in water): 260° mn(l 48 x 10*) .
" NMR (3 in D,0): 348 & 3.81(ABg, J17Hz, Z—CH ), 363(s, CH,CO), 406(s,. -
.. tetrazolyl 1—CH,), 4.09 & 4.37(d, .J14Hz, 3-—-CH,), 5. 14(d JSHz, ~H),
50 - " 5.68(d, J5Hz, 7—H), 6.52(s, thiazole 5—H): 0 .

Elemental analys1s Calcd. for C,GH“N 0483 2.5H,0
' -+ G, 3364; H, 3.76; N, 20.92
Found: C, 33.80; H 3.33;. N 19.86 -



20 Found: C, 39.14; H, 427; N, 11.03

20 Exanple 13. Production of sodium 7 - [2 - (2 - am nothiazol - 4 -
yl ) acet
- carboxylate In 20 rr1 of a phosphat e . buffer of pH 6.4 are di ssol ved in

0.47 g. of sodium 25 7 - [2- (2 - amnothiazol 4 - yl) - acetam do] -

3- acet oxwret'hyl - 3+~ cephem ~25.4 - .caboxylte and 0:14 g. of -1,3,4 - -~
t hi adi azole -. 2= »'thiol and the solution is stirred under heating at -
55-[err] fqr, 15 hours. After cooling, 0.084 g. of sodium hydrogen carbonat §

is added to thel7reaction mi xture. . The m #48L@8i s then chromat ographed onza
col um of pot ystyrene. resin (Anberl [ ts D-.2), and devel oped vmtn wat er . 1ne .

30 fractions containing the degi, &éﬁf\ﬂﬁggﬁn ooled and = * . .
freeze-dried. The described . 30 procedure gi ves .t e a ove-indicated
conpounds Yi el d” 0. 096~g—+RF-er+—=k {ecin water): 262 nn

1.57 x[err]) NVR(S.in: D20) 3 41 & 3. Pn%(mBq J18Hz, - --[err]) 3. 60(3 -
[err]), 4.09%& 35 . Strain of 4. 54( ABq, SfLQHz 3- errl}) :5.08(d, - 35Hz, “6- H)

5. 65(d, 35%"' 7-H), Microomganism " 37" cexample | (| sphglopidine H) , Gphmeln .

hi adi azol e 5-H). Ele Iy5|s d. for. lerr]. C 32 43 H

3.63; N, 15.13; Foun&eg%alsggw 3C%§9 N, 14. %?SAntl bacter? 51 spectra
(nceg/ M., agar dllutsiourreusﬂsm)d) Produmt7sStra|n (nf39 e 1.s¢ ~of this

m croorgani sm I Cephal or-i di ne___ . Cephazolin S. aureus.
200p - <0.78°% “’%QHB Jeé‘E) 05 %% 6251 S. aurduf 1840~ :
<0.78 o 0.39 E.coli0411. . - 1. 562E coli gqigl : 156 <0.78

3.125 S 1.56 K. pneunoniae DI .- -<0.78 .. - 3.125°

1.56 P. vulgaris. Eb- gPreumoniaeDdy 7g = <01 = 12,8125 156 6,25

1, 491, 018. =~ .- . Pvulgarls Eb58 . . _039 1465 Exarrpl e.. %2 ProduCtion_-_

of sodi unv . [2 - (2 _-. am not-hi azol . yI )acct am doj - (51 3,4-

t hi adi azol -2 - yI)tI‘fr@ﬂ’iE‘E'hWbﬁS cephérﬂ54 carb¥ky! ate In aAoer xture of 10
m. of water and 10 . rerTanydroforarare—dissotvet—5——————6-676 g =

of thiourea and 0. 084 . of sodi um hydromﬁpleavbonate Then, 0: 449 g. 5

7 - (4 chloro - '3 - ox % 32 - (Zia@mﬁhmzoth‘ladll)amda] B

yl )t hi onethyl -5 3 - cquea W ’HF ved |
This reaction m xt ue.ez6igs oﬁfhtoﬁﬁéﬁdldt@()usgt aﬂﬁdﬁéo m{ o?? @ ght
after which tine i tPQWQerr:dnc(én{dibtoeds W oglabityfamlia e.smtﬁy&e&g@olr. :
tetrahydrofuran. To.] aﬁ’i s éd(f@'@x!'@: aad is ad(@d 418l ssulu’ﬂ 'Elucheasrmn

hydr ogen, carbmnat & i daiks i o "'”'1 ﬁgg%ﬁ%
rred

pol ystyr ene resin (Oﬁmbgrors(ﬂ
The fractions cont gf2n -peipme qm(mlmmmamnpen)laad dawaldpeﬁrvﬁﬁ
The procedure gives; 5 desiredo Biodigh groppgolel anil Sfraeze-dyied (Th

agreement wi-tfy- thesgdm UG TE plég veﬁcﬁfbm 3 .Nﬁ’%ﬁﬂf‘?‘ﬁ W“ﬂh‘hﬁl d 15

0.122 g.- 15 .. .-~ Exarrple 15 _ '
15 Pr oduct I on of SOdI u ackam dlbt hi azol. 4 - yl acet am- do
Al por?uouon[(% sodmm 7- [2 - (2 - aminothiazol - 4 yl)aoetanzlrdxz]-- 3. ]
(5 - methyl - 1,3,4 - thiabiazol - 2 - -yl )thiomethyl - 3 - cephem -4 - carboxylate - -
. o In 20 ml of a phosphate buffer of pH 6.4 are dissolved 0:47 g. -of sodium-: -
.o 20 .- -[2°- @2 - anunothmzol -4 - yl)acetamido] - 3 - acetoxymethyl - 3 .- cephem- 20
: 4 - carboxylate, 0. 15_7 g of 5 - .methyl - 1,3,4 - thiadiazole - 2 - thiol and 0.084 g
of sodmm: hydrogén carbonate and the mixed solution. is stirred under heating at -
. - about 55°C for 15 hours. After cooling; ‘the reaction mixture is chromatographed . -
; _.on a column of polystyrene resin (Amberlitt XAD—2) and developed. with water. - ’
... 25 The. fractions .containing the desired. product are .pooled .-and ‘freeze-dried: The - 25
. : descmbed procedlme gives the above-rmdacated compound Yield 0118 g : '

gﬂ; ‘KBr): 1763 : o

P - in. D;0): "2.76(s, - thxadlazole S—CH) 34-2 & 379 ABq, J18Hz, - :
GeoT - 2=CHG), 3.62(s, -CH,CO), 402 & 4.51(ABq, J14Hz, 3—(CH3,, gll(d _ -
o 30 -+ JsHz, 6—H), 568(d JSHz; 7—H), 6.50(s, thiazole 5—H) ' 30

'Elemental analys1s Caled. for C“HISN 0,S,Na . 2. SH,O
: - G, 3484; H, 3.65; N, 1523
Found C 34. 87 H 3.47; N 14.82 '

_ Example 19 ' :
3 Production of sodium 7 - [2 - (2 - aminothiazol - 4- yl)acemxmdo] 3-. ... 3
(5 - methyl - 1,3,4 - thiadiazol - 2 - yl)thiomethyl - 3 - cephem - 4 - carboxylate:
In a mixture of 10 ml. of water and 10 ml. of tetrahydrofuran are dissolved
0.076 g. of thiourea and 0.084 g. of sodium hydrogen carbonate. ‘Then, 0.453 g of .
7-(4- d:loro 3- oxobut;manudo) 3 - (5 - methyl - 1,3,4 - thiadiazo] - -2 - y)-



acetoxynmet hyl - 3 -cephem -4-carboxylate In a mxture of 1
and 10 m . of tetrahydrofuran are dissolved 0.13 g. of N-a

0.168- g

of sodium hydrogen carbonate. Then 20 0.4

O mM. of water

cetyl thiourea and
o ~lal of 7 (4_
35—g—of—

- brono -

3 - oxobutyranrdo) 3 - acetoxynethyl - cephenrf

20 carboxylic

';aC|d is gradual | y added and di ssol ved. -The m xed solution is stitred at

uced

foomtenperature for 6 hours, after: whi.ch tine it is conce

pressure to renpve t he tetrahydrofuran. The residu

nt r at ed under
e is-

arOWatoqraphed on a col.um_of pmuy%&yrene resin (Anberlite XAB- 2)_and.

~devel.opeq,.
ar’e "pool:¢

~anal ysi s

iRNSia 3P added and SN, “h@ﬁ;&%

éﬁ he4fr_
o ean

? ﬁrepév_@_ﬁa_ {l afer A Sit §sN@ncextbated
“conpound. undér e’cdiceﬁ 1 to Ir certlxe | tetrdiifpis _fumn.7'5a4 tlldvtesdue is r:dded
3:3%2 & 3 i AR o bt:iructteare pmledgo? Wqugi -.
6-H), 5.6k p\:nodwhlchlsm 'ﬁtsm

ofEahapmmaRa{mewM}x specrer ] C,39.15; H 4. 25; N 1

39. 19; H, 4 01 “N-10.34 . 35"

x 16. 9,

Emmple 20
7.2 - ethyl rﬁﬁ&%ﬁx' Q”
m nomﬁl a&ﬁiﬁoﬂ ?;[--aéés ,aﬁayl yrgl'rl bl)xyiatdmt hyl't’e

yI )t hi onet hyd 10 n8 of wm?hendlssomed 0;H2 rgo ok I*dt-eeﬂlylrena- ol vt

6.4 are
ylhgceta
138 g.:
fhydrogen
50-55C f

dﬁé &1 efendlen amn%g» $928-.f (75 %ﬁmy.@
th bo

& 23&@1‘3%3% cﬁttfnﬂziejxsechronﬁtograﬁﬂaﬂ Qh addd Shlystiene (

refr Hhomiatliee XAD-a2)dandhéevelvped ovith ovageri The rflacnsmﬂ wite good

@psory

| Gorh ofy plare-viglet Bght clah 23 ) 1o collpeiedcan fypedpidried; e
- chrgmat ogEEHREE b §i ?9{5 fla ”e?th"ﬁdé‘f‘?%? {eﬁdﬁr"iﬁ

. devel ope

-1 SadoyzamiOP - 13 aetetoenﬁetuypn ai demn aRbixyie

‘desired produce
bove-i ndi.cat ed
[err] in water):
222(s, CHCOO),
2. 5.99(d, J5Hz,
e 5-H). E:-enental
0.75; Found: C,

eéxanple

:'sod|Fn17 2
S i

trazo _
e buffer’ of pH
zol- - 4 -

xyl atyg, 40

of sodi um

nder heatlng at
i's '

te XA@-Z) and

product -are -

‘pool ed an@ddﬂe&ﬁa dried. The" procedure gi ves the- above |QF|cated 45

"~ conpound.

45 I'R([e
.NAMQ([e
_ '4 06(s

_anaIysrs

YI M@tagare the values found for. the "above-mentioned mixed crys
rIR: 'KBﬂ#) mm§3 UV[err nax([err] in water): 260 n

; ?%)}v?’r%ﬁ’%’% 651 ABq, J17Hz, 2- [err]). . 3.

te r & 4. 37(d J14Ft : 3 [err

Caed %Of 9 erﬁ%?ﬁﬁfiﬂ%ﬁw 64 (S 3. 7%azﬁ ezg

33:80; H, 3 33 "N, 19. 86 17

'14@101

(gl

,~nrcroorg
-aureus 2

0.
6. 25
1.56

40

8- ' . Example 21. . - '7 tr bacte

" agar gl oot
ani $ina: iﬁﬁ Eﬁ% ﬁgga eﬂﬁdge%h nhnﬁfm%’rém g disved
OPP-g. of ammonium difhiceHbamate” and 0084 @50f sodium hydrogen ¢

The mixture is ‘stigred at room

Then, 043 4-b -3 id 3
PRI b el ireogn
. temperature for

under reduced pressure. The ‘residue '1s rendered acid with.-50% . phosphoric acid

' and, then, extracted with ethyl acétate. The ethyl acetate extract is further extracted .
. with 1%, aqueous sodium- hydrogen carbonate ‘(2 x.15 ml) and the water layers are
pooled and chromatograptied on a" ‘column "of polystyrene resin (Amberhte XAD-—-2} .

is @de o
the tetrahydrofuran s’ di€tilled off

(. 2? X [err])
63( [err]),
]) 5.14(d, J5Hz,
H) Elenmental
92 Found - C,

r|aI39pectra

E of. this
Cephazolrn S
' aureus. 1840
1350.39
3. 125

. using water as the developer ‘solvent.- The fractions absorbing ultraviolet light are . '
collected and - freeze-dried. The procedure: gives mixed ‘crystals (1:2) of the above-

indicated - compound - and ‘its precyclization_ precursor compound, ie. sodium 7 - (4- .
thiocarbamoylthio- - 3 - oxobutyramldo) - 3 - acetoxymeﬂlyl -3 - cephem -4

. carboxylate. Yield 0.21'g. -

50

55

The followmg data are- the values found for the above-mentloned mixed ctystals .

R(cmn™, KBr): 1762..

UV max(e in_ water): 246 nm, 273 nm(l 84 x 10‘), 312 nm(4 12><10”) -
NMR(S in D;O): the signals assignable to sodium 7 - [2°- (2 thioxo - 4 - thia-

zolin = 4 - yl)acetamido] - 3 - acetoxymethyl - 3 = cephem - carboxylate: 218(s,

4

oS0

CH,C0), 3.43. & 3.74 (ABq, JI8Hz, 2—CH,); 3.92(s,. COCH,,), 478 & 498 . .
(ABq, J13Hz, 3—CH,), 5.21(d, J5Hz, 6—H), 5.72(d; J5Hz, 7—H), 6.93(s, thiazol- .-

ine 5—H); the signals assignable to sodium 7 - (4 - thiocarbamoylthio-- 3" oxobutyr-
amido). - 3 - acetoxymethyl - 3 - cephem - 4 - carboxylate: 2.18(s, CH;CO), .
- 3.12(s, SCH,CO), 3.49 & 3.79(ABq, J18Hz 2—CH,), 478 & 498(ABq, J13Hz,

3-—-CH2), 5.19(4, ]SHz, 6—H), 5. 74(d, J5Hz, 7—H)

Elemental analys15 Calcd for CIJHHN;,O SsNa 25H20
'C, 36.29; H, 3.86; N, 8.46 . .
Found G, 3608 H, 3.67, N, 825



K. pneunoni ae DT <0.1 3.125 1.56

P.vulgaris Eb 58 0. 39 12 5 6.25 P
norganii Eb' 53 3.125 : 10 100 Fxanple 17,
Production of .sodium7 - [2 - (2 - anlnothrazol - 4 - yl)acetamdo] - 3- (1

- rrethyltetrazol - 5 - yl)thiomethyl - 3.- cephem- 4 - carboxylate 5

In a mxture of 10 nmi- of water and 10 .. of tetrahydrofuran are. dissolve
5 0.076 g. of thi'ourea and . 0.084 g. of . sodium hydrogen carbonate. Then '
0447g'oi\.zp0\/\#erv7-- (4 - chloro - 3 - Ideajorg yrmido) -3 - (1- B\
met hyl trazol - -5°- . yl)- thiomethyl -3 - cepnem - = —Tarboxytte—atte—s— "
added and di ssol ved. The reaction- xt/AmFlbactesma#pleamd to stand at room
tenperature overnight, after-which ‘Eg’f‘]s A8t Hon mehod} rat-ed - under reduced
pressure to renove t..h.g_t_e_t_r_a,h\/rirnf aran. To the'resi‘due is added 10 0. 16 g.'
of sodi um hydrogen carbonate" and t he B3 ul tant mi'xture 1S chr.omat ographed :
on a colum_of pol ystsysiane resin (Anbg}r lstte ‘XAD- 2) -and. devel oped wth"
wat er. The J racti ons ﬂmsmtmnmng the desmprRd proghigiori@ihe: PQY = oand 2 o
freeze-dri e‘“’c’fA The proteduregrves—the—abeve—-adicated conpoun ad Wi ch isin.
good agreenent with tShezréusaow produqb 7§)f Exarrpl(po 16 in IR d NWR

spectra. Yield. 182Sg 15 Exarrpl e 18. oductlon of--i
sodium7 - [2 - (2 - ?ﬁ"?’fﬁllh"ioazol 4 15§/I)acet and.a9] - (.56 et hyl. _
1,3,4 - thiabiazol -2 - yl)thi oNET Ny =3 cephen— _4' carbcvyLaLe In 20
m of a phosphate buffer -of. pH 6 4 are di ssol;/ed OA7 g. of sodi um 200
7 -12- (2 - am nothhﬁgg I) ce - acetoxyme -3 -
cephem . 20 4 - carboyla el ]gfl mﬁi,_ c. m_ cthyly- 'tfh azoI e -

2 - thiol and ®. 084 In@fmsmdwmohyldbﬂgﬁ& dORE '

Egoﬁeql uti 0’3 |

is stirred under ylthi elnﬁ]anﬂ@rl6815 dﬂ&uﬁﬁl rca&aa

reaction m xture |s4 cﬁ én obuy ) 0B - tgxslnslkyéné ltephm S

(Anberlite XAD-2) an Igﬂ "‘mﬁ%&#ﬁg‘é m?e“?ff%“’ﬁ N

cont ai ni ng th¥ desiredugkd qmsmbumtremve £ kel iktbhg 'm_. .

descri bed - procedur"‘ Y \Fgsin; ﬂ@nlcatteecXADe@ouﬂddevedeai .
,ana {tse

IR([err], KBr); eﬁ’@’l“? Sad’ ?ﬁé&!ﬂaw()lae&u{cedr])

3.42 & 3.79 (ABq,

liza n

J14Hz, 3-[errd9), 5(11(M,N 3(dimethylamidothid € ,“’ i : 333' 15
6. 50(s, t hiazol e 52 em - 4 - carboxylate. Y1e1d015 | errent a anafy5| S: -
Calcd. for [err]. [eri] %uo“?fdgﬂa’ﬁ—fhe?,al‘ESf“N“!L@‘WF@medr@ed@mtﬂg H
3.47; N~ 14.82 Exa m-lJ.RBr)’351773 * - 'Production of sodium7 - [2 - (2 =
ami not hi azol. , 4 - N (zi@epeqm d@]mgnalﬂasslgnable 103&dikeh 7~ [BEDY metyil idind - 3-.. -
t hi adi azol - 79 -y gl;%m' -yl -34- acetoambthydyiﬂt-eephana4m xtugoa.
of 10 m.. of water3gn i %HI ' etg; slbds,véﬂs-eN@:DB o
t hi our ea and 0. 0843-gCHeE Ssmdl, LJm;l;l 3€dar LG, ‘%%‘13 me’v)f 7 -
(4- chloro - 2§ ) %@]ﬁmﬁb)tosodﬁmn( Nawt-fwﬂaedrylailmdgmﬂn x@@g@ 2

- yl)y- 187 aCnHu,,I:I)H 3 ﬁ‘;“ifsoxymethyl -3- cepheq - 4% \ca®dBlate: 2.12(s, CH,CO), 3.08(s, - 25"

18 thionethyl - 3 scmxexglﬁ i 6§ gstlsved. The
mxture is all ovvedﬁﬁg, Za-t-Hmd at 4?ég%ftej§§eratiw%s’ge m er- Ui ch i t o
i s concentrated ung‘ mﬁ ressure to renove the tet rehydr of uran. To:.
the residue igg added O 18™ 3 ﬂ? léHsQ:)onate and the m xture
i s chronmat ogr aphed OIFodnd€ Ot umgbfnpﬂ) resi n (Anberl | te XAD 2) a'ﬁd
devel oped W|th water. The 5 . _ ) N
 The compeunds listed 're'ualEmmple 2 X AR
* s l
g following- Methods ‘1 to 10, nas ma;sallsombelkzreco%tr;gau;egsgy-on[ezir go I-'eagxf:mtgf o '
B thiazol ~ 4'- yl)acetamido] - 3 - [2 - (2 - capryloxyethylthio) - '1,3,4 - thiadiazol- -~ 35

: : 5- yl]ﬂuometh -3 C.
e 0T 4 yl)acetannd)c')] -3 _ce?gem oty - 2 aminothiazol- -

hexyloxycairbonylmethy lth - - 5.
Yl)dnomethyl 3. cephem 4 canbﬁx;ifc acxd ymetlyimo - 14 - thladmml -3
_ Method 1. . : A L
: 40 (1) In 40 mL of water are dissolved 107 g (30 m mol) of 7 - acetoacemmldo- : .40.

-3 - -acetoxymethyl - 3 - cephem - 4. -.carbozylic acid, 30
containing heterocychc thiol and 5.04 g. (60 mymol) of sodmzrtr; ?;érgger? Me
| - and the solution is adyustcd at pH 7.0 with a 10% aqueous solution of sodium
45 hydroxide, followed by stirring for 4 hours at 60—-65°C After cooling, 231 g..
. t5133 m mol) of hydroxylannne hydrochloride is added to the reaction mixture and 45
e mlx,ture is ad)usted to pH 3 6 by adding N-hydrochloric ac1d followed by - '




fractions containing the desired product are pooled and freeze-dried. The
procedure gives the above-indicated conpound which is in good agreenent

with the product of Ranple 18 in |R-and-NVR—speetra, Exanple 20. 10
Production of sodium7- [2- (N, N -ethylene-2-mno - 4 -thiazolin, 4 - yl)-
. 10 acetam do] - 3 -acetoxymethyl - 3 - cephem- 4 - “carboxyl ate 'n 10 m .
‘pf water are dissolved 0.112 g. of NN .- ethylene - thiourea and 0.168.g.

n‘ 'sodi um hydrogen carbonate and, then; 0.39 g. of 7 - (4 -~ Bromo - 3-

' obutyram do) - 3 - acet oxyrre&- APOR 3 - cephem - car boxylic %I dNes
L ‘ad®ally 15 .- - added.-to the - ' ; '|OV\Bd t.0
stand at shReE dteRpar @lptiture ¥or omight Tlt;uptsclpvaﬂ ecrysmhmﬁhaﬂrrre it is”

- chronat ogmiaphedl -otniteeaot Y sﬂ% Ti%fe xAD- 2) and

- devel opeertortlin: afid rags collgged "fyrgff‘tnf%ng %tvﬁ goocfea SOFption. of ultra-viol et

- light (a 25&‘&1&&;@'&!’1?}3 r @3 G ko C&Qﬂketaiadnfsruﬂeafemdhylﬁdchlm procedur e i ves
-m xgd. b&%&&vﬁua ogsgﬁematalzsolauwm ot edicomd nyd%m'a its pPe-20 "

cycl | zat mmpf@éuﬂb@rmg._.‘ 8

et hyl ene ylen o %ﬂ}"m&}%m copicm - a|cet oxyrreﬁ;yl-.-- 3 -
- cephem - 4 & w& é% ' ' mnilaef'eoda&sﬂwﬁngzmaaﬁare the val ues
f ouspd” fOMﬁ&e&ﬁ@N&mmﬂsﬂmﬂ 1mﬂhﬁmf9@parsmw ms 968 25 -

5\5/[ ﬁ&/lr?]( 83?3%‘%%;%&%%%% "‘ﬁ“a.;,ﬂ‘e ek ' Cal cd. for

[err]. [ Qe B 26aotioh soldon 0adBa OG miuredd. 1903;:11 H 427, N 11.13
30 ¢5 - of ethyl acetate and 100 ml. of a 10% _aqueous. solufigry phoric acid under .

.30 Pr oducigpmofﬂ'.dlmm%m‘ |mi‘“ .dmt%gf%,ﬁ%gn - 4 yI )- 8
“... * { LHE ) E{%&t 7'.1362 'eéla& bridd-€ In a mxture of

- 710, M. ofy Wy »H ) . uogaﬁ t:@tarnaigyhetméyutcammmldtssmhened 0.

. anmmini ums @mm@au aamdbxﬂu@tv@@apﬂgduof 'sodi ‘um hydrogen carbd ate 35

Then O 435 of: 7 0 r 15 A) teranyddo-- acet oxynet hyl -
L3 égp ﬂimxe%f &&Eﬁ&{?ﬂ? $% rﬁ&gﬁ%ﬁd&md ctulit?&%bged The. mixture
S Stl rr Qb Deﬂbxbtaimaﬁa adyurie- . Mogéﬁ-mmmsbqnewtthe)fhlmﬂwh time the .

't etrahydrso#mphmn—s‘: dmqujrlice@ldoﬁ‘zfm |pin B eﬁfg’%y}e rezgl due i s

renzfer ed. _-05%0’(1?1 @3 yerRaeH = ted Wth.ethyl
acet-gt ey . I an‘fcx Ivaﬁtana Shel ddiidl a5 dﬁ%fv&ﬁﬁte U wWith1%
; I‘bf@ﬂiidimhﬂihmd Zl'hesélﬁmomxs m@bgtah@dwataer | ayers are 40

" aqueous S

“pool ed anduiob el d(AmbefétfecM r . (Angger | i te.
XAD3Q) usit %ﬂ %f‘gg gwe &.E’%c;?ipgg@ absor bing.
~ultravi Ol%" cmng m@lheﬁh@chp)ﬂﬂeedur e gives m xed

crystals iyPy3 O e4abmaeylatc ndi cat ed corrpound ‘and'its precyclization.

_._precursor co ound 'e,. sodi.um 7 - (4— 45" - - thiocar bam)ylthl 0.-.3 -
. .oxobut yr le,_ _.fgmmd“oepbe_mcm,{}mthyl S A5 car.boxyl at e
Yi. et}ﬁ 0 "m 1 gggﬁl ﬁﬁ 1a,farnﬁr3§daec; mchdrlﬁobandt he

above- rren;slazigle@mmme wd@usi:latdmgenl da(bp@ter.lssolt@rly 20QLWG f ey | max(e in
‘&? ' - NI\/R([err]

-. water): 2eips m025137¢1h(2d 10%6r oxific and "
RV Bt %ﬁﬁﬁ&ﬁ“ i Wldnll | L

thia- - g,gﬁollﬁde, irring Ja pmt&e noae:eéeoin 38t bllowedB - cephem - -4 -

car boxyl aﬁyestanaihggs ice vern&hﬂah&r@cﬂ'l’!t‘f s gife W“hz .ﬁ ' 3 92(5 -
[ e.r ] ) 40f7®.t@ hm]ecte da ke3 lgafud a ‘:Selg 5.72(d
%5 Hi%e‘ggltmwﬁa ; _3SIb6rha ibg adiden@nabl e t45 sodi um 7 -
th éﬁxﬁﬁﬁm Ofol'l “byO éwt 0° -fordr3 houas(t{l()?e)lprec:lﬁaaﬂtfei acet oxynet hyI -
-' h 1sdare. @mdygbyyﬁl n.agd- y@h wi ter m o _
3 Cep eg?e:t:ne (30(;: ml.); followeda %)tyedrymg to give > ﬂ{uen?n T-’BS - (mttogen—cesntammg
Co heterocycllc)tluomethyl cephern carboxyhc acid. . : e

50 - (2) " The matenal obtamed in above (1) 1s treated in the sxmtlar manner as (2) - 50 . «
‘and (3) of Method 1 to obuaina sodium.7 = [2 -(2.- ammothtazol - 4 - yl)acet-- e
‘amido] - 3 - (nitrogen. -conmmmg hetetocychc)thlomethyl -3- ceprhem 4 - carb- .

 oxylate.

Method 3 -
55 . A solytion_ of 0824 g (2 m mol) of 7 - [2 - (2 _ aminothiazol - 4 ytl)- . 8§ -
" acetamido] - 3.- acetoxymethyl - 3 - cephem - 4 - -carboxylic acid, 2.2 m mol of 2 - .
nitrogen-containing eﬁerocychc thiol and 0.336-g. (4 m ‘mol) of sodmm hydrogen. "
carbonate dissolved in 8 ml."of water (when homogeneous solution is not attained, -
4 ml of tetmhydmﬁ:ran is: added) is stirred for 6—38 hours under heating at -~ :
60 60—65°C After cooling, - the reaction mixture - is sub]ected to the distillation of 60



3.12(s, SCHCO), 3.49 & 3.79(ABq, J18Hz, 2-[err]), 4.78 & 4:98(ABq, Jl 3Hz,
3-CH2), 5.19(d, J5Hz, 6-H), 5.74(d, J5Hz 7-H) Elenental anal ysis- Cal cd.

for [err]. [err] C 36.29; H 3.86; N, -8 46_6 Eound: C 36.08; H,
3.67, N, 8.25. ' 60 19

1,491,018 . ° 19 . Anti bacterial spectra
(meg/m agar dil.ution met hod) Pr oduct. Strain of _ of this : _
m croorgani sm [ 7 - exanpl e ~ Cephal oridine Cephazolin S. ;
aureus 209p" 2L <0.78 0. 0391,013 0.1 S. aureus 1@14_71 -
1.56 - . 0. Ztahydrofuran under suc [£ 22, P OTUCH O —of—S0th-t T
- [2 - (2 - methyli of petysiyreg: zesmmméﬂ”w% IE)‘E% e ‘j,ﬂgrgw opmeSff"),‘gcétc #0]

- acet oxynethyl - .3cEHBsHrine fmm4waterciar4bta;xmb She fractions contai re Of

10 m . of wate§ andg. 5@&?&%&1"?}*&&“ amudmsdtve(d- ﬁbth‘iaiz . of

PET TR OF byurrrdiaiionsdyt- 3'Frve;ﬂlpm=0 4355

NN di nmet hyl t hi our ea4 axasboldiie: _
g. of 7 - (,.4 bromp - 3 .- oxobutyram do)’ - acet oxymet. hyl -3 -~ cephem

4 - carboxy I Cc ack dMF "a ua | added and d| ssol ved.. The mxture i's alloed .
to stand-af room: tgfnjpe zgt r_{ﬂ1 OéQH%ft@rdnmbtbsz4 QCB(ZIxh nhob) S
concentrated Uthder 40 carboxth ucg “t t-Bahspdienm-furan _
The residue is- chrogﬁﬁ@r(apﬁmdl)ooi sodlﬂn&y m}b@ﬁe igh gnd- 10 -
(Anberlite XAD-2) g Wi'&'ht GB6SPC. ’!ﬂlmﬁma&ka%, o
adsorptlon of . uItraympJ,q,} cyncentrate GO mtogldpzﬁm- na. -
freeze-dried. 15The |cxarme,eﬂ'}gregishaﬁlnu\4,3@r ls'éla %@ (% )é edd’b’ ‘iﬂW@Pment ‘with .
abovei ndi cat ed conyietiredi pradut spoq]dfdeﬁy(ﬂeéz&aﬁédoﬁ eera 2 ’Eﬁﬁr%r 15
conpound, i.e. sodi l'7"' 1’ ualmd01(143» (Np‘béen~' ' chl- . :
oxobutyram do) -.3 - ace‘% OX aF‘fyl 3- 15 cephem - 4-- carboxyl ate_

Yield. 0.15'g. . Tm&tlbblﬂ oW ng data are the vaI ues. -found- f or the -
above- mantlorﬁed m xed%ﬁdtﬁdﬁ@n of W@ (Zmd@’&f7.l[373(2N|¥E§n§rhl l O)Yl)_the
b

si gnal s "assi gnabl e -cai'bﬂiyﬂé)aad
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azol.e 5-K). (60MHz, in D20): .
N 260ne® 0 . 4.05 & 4.45(ABq,
| gqsa(l J13Hz,; 3-[err]), 5.04. -, 3
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Met hod Ng. | . [err] _ M wat er) [err] NIVR
[err] ppm~ . 30 No. (1 OOMHz, in [err]}#9101830(s CH [err]), 3.53 &
3.84(ABqg, .+~ 1 261lnm - : ‘ J[%EEE% lerr]), 3.70 25 [err]
Na (.64 - 1765 (s, [err]') 4 23 2 x[err] '
4.59( ABq, J14Hz, 3- [err]) o 4 (each d, J5Hz, 6 th| azole H)
(100MHz; in [err]) 4-4. 4( mcuuu 262nm ; _ -
5.21(d, J5Hz, 6- Hy, -26 z ] I 1.65 . 1770°
5.77(d, J5Hz, 7-H) ,- 2x[err]) S S“lLku rd9le5l—|) :
4 (60MHz, in [err]):-2.95 & 3. 14(each , ct""41260nm _ S,
2X[err_]).‘3=‘5 27 [err] ‘Na (1.70 1765 . 4. 4(m4x[err])
5 04 - 2X[er’.]_l (d, J5H26H 564(dJSHz7H) 645 3 _
(s, thi azole 5. H) . TABLE 2 [err] Com- . C
Wlerr] - _ ;f) ~pound - .. _ _U(‘E":’,[’a"._ %(Br) 5 ([err] %gth_ __r.)"
Met hod ' No.- No. T ‘R6 R"’ MM waten) Wa [@Mﬂappm N -N@;'p m .-
No. (60|\/HZ _n_[_eg 'I_L 2. 70/; ‘)vr L]} 1 ’) ’Inm. ’2 Y Q(ml—'\lrgﬁr ) i
[err] "Na -([ 71 : 1765 .- 5109(d, J5Hz, 64k gglgﬂiﬁéﬁl)ds;lg%d(sﬂ[ err])
) » . ; . . i~ - [ s, S
5.65(dJ5te , y-H), p.48(s ,thi azolg. - st YO G, 328 | 6
b o 17 | NaHEO, | - | (ABq,JT8Hz,2-CH), |
~ 35 | -NHCH, .. . H . |253mm 1780 - 1.4.04 & 4.24(ABq,J13Hz,| 7
- e . fa2s -3~CH,),5.04 & 565 | 1
x109 ] i(eachdJ45Hz 6- & .8
: i - 7-H), '6.00(s, thia- L
zolmeH) 889(d
'.JSHzNHCO) '
-+ '} (100MHz, in d,—DMSO)
_ e T ._ - .. 113.32(s,CH,CO), 3.4~
1 S R 1 sam2—cny, 396 f
S R R S (s;SCH,),420& 448 [ 6 |
AT Lo e e e T : -(ABq,J13Hz,3-CH,), | -
: 36 | -SCH,CONH, - . | H | — 117185 | 5.07(d,J4.5Hz,6-1), | 7 |:
o T b o |05.67(ad,04.5 & 8.0Hz, | - i
N N TR A . -71-H), 6.,00(s,thia- -~ | 8
zoline H), 7,22°& o P
'762(CONH2) _
“(100MHz, in d,-—DMSO) |
3.31(s,CH,C0), 34— |
3.8(m,5<CH,), 4.23& | 6 .
| ISR T IO IO v o
37 |—mol 3 | H | - |17 |cHcd),seed, |-
\/ - | || J4.5Hz61D), 5.66 8
- }-(ad,¥4.5 & 8.0Hz, - L
1 7-H),6.0(s,thia-
N 'zolmeH) 896(&_ h
-_'-J8 OHz,NH) S




(100MHz, in [err]): 3.52 & 3.84(ABq,; J18Hz, 2-[err]) 1 259nm

3.72(s, [err]), 29 [err] Na (1.48 1765 4.24 &

4. 49(ABg.- 2 x[err] 113Hz 3-ferr}) . 5.20- (d,J5Hz6-H), 5.42

4 (s; NCHZCO) 576(d J5Hz7H) 662(sth|azole 5-H), 29 5.

1,491,018 TABLE 3 [err] Com . : . UVerr] I R

woynd _ o ([err] in  (KBr) ’ s . Met-hed

r“ R 7 water) . [err] ' " NWR [enr] ppm

r%nm-b in DO 344 & 3 83 MghmmgHL 2:-lerr]). 3.69 (s Bérr]]‘

3. 76(5 [err]) 3.99 & 4. 57(ABq;rA§&t127 259nm” - 3- [err]) 5. 15(d

30 . [err]. (1. 66 1763  J5Hz,6-H), 5.72
-4 (d,J5Hz ,7- H) 6. 58(5 8ﬂ|troned thl azol e 5- H, 7. 35(5 3 posi ti-oned

-thi azol e 5 H) . TABLE 4 [emr Ny - : . UV[ err] max
" I'R pound __:'n."/'-'&zgnerr] (KBr) .
Met hod -No. s [err] P Water) [err] ~NWMR
[err] ppm -~ - . No. (100M—Iz rn [errT‘) 3.45 & 3.95(ABq, -
- JisHz.2-[err]). 3,57 257n Nelerrl): 368 & 31 re}f
U Na ] (1.43 - - 1758 Lo Bq, .4 X drr] 3- [err])
3. 70{ SpabH¢O), 5. 17(d, J5|—L ]E—‘]] 53'%3(

i, J5Hz, 7-H), 6. 60(%&&43' pzole 5-H).
No. -1 R 1 M W?ter)__- o NMRSppm - . 1
e ' (100MHz, in D,0):

"~ 1+ 2.57(s;oxadiazole’
| CHy, 3.42 & 3.82

[ | ']'-" Coobe s 2seem | (ABq,J18Hz,2—CH,;), 4
i38. | '..—"\-nJg .| Na | (156 .| 1763 | 3.62(s,CH,CO), 3.97 &
S RN SN DN P DY AR | 4.51(ABq,J13Hz 3-CHp), | - 9

.| 5.10(d,J5Hz,6~H), 5.67:
| @I5Hz,1-H), 6.51(s,
B thlazole S-H)

PR : (IOOMHz in'D,0):3.4 .
PEERRIIES! RN PR &3, 90(aBq.17Hy, 2-CHy),
e et s P ] 3.67(s,eH,C0), 3,80,

1: . AT "‘ e b 1 261am - triazole CH,, 3.83 & : _ .
C39 [ _ﬂ 1 Na- |49 | 1765 | 4.37(ABqJi4Hz,3-CH), | 4 . | ..
e —( ST x| - S15(d,151z, 64D C

P CP RO . 5.70(d,J5Hz,7-H), 6.56 e o

SRS RGNS DT B - (s, thlazolc S—H) 858

' (s,triazole S—H)

; f-(lOOMHz, in D,O) 2 A7

" - | (s,pyridazine CHJ),

| 3.58(ABq,2-CH,), 3. 59 1

b b | 6,CHCO), 4.20(ABg, - | ¢ 3

' -_.'Na 4. - - | 1750 3—CH,), 510(d 6—H), L
ENEIE PRt R 5.65(d,7~H), 646(s, : 9

- thiazole S—H) 7.35% 1

|- 7.74(each 4, pyndazme :
feesm. '

.--7'..;'-5 - - v _

.(100MHz, in D,0):3.45°
_ | ] &3.77(ABq,J18Hz,2—CH)), -
ol e s | 366,000, 4,63 & .
oo e fesenm ) - | 427(ABg J1aHz 3, | C4
- 41 . ' ~ "7 {*Na (.46 11768 |:5.12(d,5Hz,6-H), 5. 67 ' Gl
SRR FY C R x10 - | .. | @,5Hz,7-H),6. SO(s, AR B B
o o tnazole4—H) 8.36. - A
) (s,tnazole S—H)

| aoomHz, in DZO) 2,52 P
_ : . | (s,triazole S—CH,), SRR I I
: TR B - 3.43 & 3.95(ABq,Ji8Hz, |
_ 1. y— o 25_0nm S I 2-CH,), 3.68(s .CH,CO & - -3
42 A Mo | Na |60  |1760 | wiazole 4~CHy,3.74 . |

' ) R | B B¢\ o B 1T&4 41(ABq, J14Hz ,3—CH,), " 4 .

C 1 5.14(d,J4Hz,6-H), 5.70 '
(d,J4Hz 7—H) 6. 57(s, C
- thiazole 5—H),

S—-a




30 1,491,018

30 TABLE 5 [err] Com | R pound (KBr)

Met hod No. R M cm NVRppm

No. (1 00OMHz, .in D20): 2.04(s,[err]) 3.43 & 3.14(ABq, J18Hz, 2-[err])
3.66(s,[err])., 3.91 & 4.57 32 . 4-Terr], 5-Terr] _ Na 1758

(ABq, J14Hz, 3-[err]),5.12(d - . 4 J5Hz,6-H), 5.73 (d',J5Hz 7-H), *
6.52(s, thiazole 5- H) 7.79(s, pyr| m di ne-H . (100M—Iz dinferr]l): 3.52 & \&*
3.80 (ABq Hz332- [err]), 3. 69(s, 33 = 449km8],6-[err] e Na 1358
[err]), 410&4ba(q51err]), H), 5. /b(dJBl—rz 7-H),

6. 55(s,thiazole-H). (100MHz, in DZO)?A%L% @ﬁ)u&)?’ 58 & , -

3.82(ABqg, J18Hz, 2-[err]) .3 67(s. lerrl) 4 1’; . T
6-[err] - com Ma 1760 |J14 usxmagerripg, 5, 22(d 'I5Hz, 6-H),|: .4

5. 75(d, J5Hz, 7} bhaad §. 08(s pyrid midiriemt),, | &ER(jsthi azole-H). - 31 Mothed |
1,491,018 . | No. | | M | waedn TABLE |6 [ererM%mm | Ne | -
Wlerr]max>. fRpoyna - |  |. T oo T I
Met hod No. - | oferr]l. b I M- o \A&gg H,C egggg .NI\/IQR:
[err] ppm 1 (100 ,"i'n_.'[err] - DVBO): 321(8545;1,8 ). 3.432(s, liin -
5% frerh. 4% _&_% SRR o ot o e
(ABq, 318Hz, 2-[ ef?]), T [erf] B | = [17% | 42L& 5’%?3 1789 * 4fos
& 4.24(ABq, J1BRe, |7 (1.hg |- | a-[ef /fY Imead bektand abenr])| 20 [
(each d,J4.5H,6- & 8 7-'H), 6.-_30(_st,hi' h- zol |heH) 2315 zdle - J8Hz NH_CQ o
(100MHz, in [_arr]-[)l\/BO) 3.32(4,0H200)," 3. 8- 3. (3¢ 7r- NH) 06 [ |
(s [err]),4.2D & 4.]48. 6 (ABc,JlSHz,S-‘CHZ). 34 _H
1785 5. 7(6—\]4 5H26 H), LT ) '.(IOOMHZ, in D,0):3.32 :
: . B R : & 3.85(ABq,J18Hz,2—CH,),
N b | 3.68Gs,CH,CO),3.65&
C— P - | 4:35(Abq, 13Hz,3—CH,),
N N |j R 250nm _ 3.79(s;1,3-diazole 1- 2
44 oW T TNe | UsT L | 1758 | CHY, 5.13(d,J5Hz,6-H), - | = 4
o B R R B () S ] 5.69(a,Js5Hz,7-1D), 6.57 . S
: -1 (s,thiazole S—H) %14
&730(eachdJlH113-
diazole 4- & 5—H) '
--(IOOMHz, in D,O).
. '3.56:& 3.89(ABq, -
S ' AR o | | J18Hz,2—CH)), 3.71 _ .
S o Cy—y | | 26lmm ' (s,CH,C0), 432 & . 4
| cas Q4 | Na | @59 | 1763 | 4.70(ABqJ13Hz3— - - -
= TINSONE | ) x109): - | CHp, 5.21(3,J5Hz, 19 4
T 2 B 6--H), 5.78(d,J5Hz, ,
: 7—H) 658(51
‘thiazole 5-H).
.(100MHz, in D',O): .
1 2.35&2.77€each -~ .-
" s,thiazole 4—& -
s-cug,s 408
a6 | )T N (161' -l 1757 CHCO) 389& ... | ..o
B & ,-—-'"\s",_ _"."_3'-" _.___a_ ><10‘) L 45’1(ABq,J13Hz,. IR

_ 3—CH,),-5.154,
" ‘ g U o o - | J5Hz,6-H), 5.75
ST S - 1 ) .| 6.56(s,thiazole 5-H),

L 1 . I - o ' {(100MHz, in d,—~DMSO): -
o 1 - ; 1 1 . 2.32(s,thiazole 4~CH,),
RS S ' . : ' . o '3.99(s ,CH,CO0), 3.50 &
o "3 77(ABq,JlSHz 2-CH,),
(in2% : 4,10 & 4.48 (ABq,J13Hz

| oov—m | . INamcoy | | 3icH), sos@bHeew, | 4
e | A [ H |25%m  :|1759 | 5.67(q.J5 & 8Hz,1—H), -
L -1{Q1.61. o 6.23(s,thiazole S—H) . 9

X109 6.85(broad s,NH,), 7.15s,
. : thiazole 5-H), :
8.82(d,J8Hz CONH)




5.67(dd,J4.5 & 8.0Hz, 7-H), 6.00(s,thia- 8 zoline H, 7.22 &
7.62([err]). (100MHz,in [err]-DVBO: 3.31(s,[err]), 3,4- 3.8(mb5x[err]),
L 37 [err]

H 1786  [err]), 5.06(d, J4.5Hz6-H), 5.66 8 (dd, J4.5
- &.8.0Hz, 7-H). ,6,0(s ,thia- zoline H), 8.96(d, J8.0Hz, NH). 32:1,491, 018
. B3TABLE 7 [err]. Com C ‘ UV[ err] max IR_pound .'
r] in (KBr) ' = _ . Method No. - [err]
N/ 3¢ water)  ferr] - iR err] ppm . . No §4100M42;__|n
D20)~Z. 57(soxadr azol e .CH, ], NG U 974 ARG e A4 51111 ||
(ABq, J18Hz, 2-[err]), "TABLE 2 @@tinuéd) [err] . . - Na (1 56

1763 3.62(s, [err]), .3.97.& 03 . .. _x[err])x

4.59( T3 3-Terd) [ 3 RO 15127280 o7 = o o me 7-H)
,6."5](% i azol e 5¢'H)___('_.1.(0l1{2£-)%?’5_i' V{KESV ]) 3.47 & 3. 90(AB§ iz P-

' Eerr] _No, R“ T M| waten). | ond™ 67( Wﬁ%rﬂplx)

4, 3'(ABq, ]14Hz 3 [err];).._; i e 4 xf er r]()OOMHZ, wD,0: . 5 1

[ern]-: b0 8. 70(d| SRR 6. 56 (9

- 8. S§ (s,t |azol 6" 5 H) (1(0.-M—|z,_ Afn [ er [ B)ssi 5@37]1;(}{;4 pyri dai

.-(ABE 2[er]) ‘3:89 Tlerr]” [ Joe | - é;f%%%%%(swrg

. 34 . : I\El nm_-_1 o - 3[err]) S ] -

: . A8 - I~ N (1.73 1758 5% J1 ._ . :
5.64(d) 7- -I)“‘l@sjﬁ&»ﬁa x104)9 0" ;3__CH2)‘5115‘(‘§‘ | "9 | thiazole
S-H): 7.3%:& o T T e J4.5Hz, 6-H),5.73 R

| TR BTG I © | @,J45Hz7-H),

- 6.58(s thiazole™ = .
S—H)_; 7.51(s-,th_iazole

_ .(60MHz, in D,O) _
. 3.28 &3.64(ABq,
. JisHz 2-CH). 3, 50 -
(s, CH,CO0), 3.80°& °

3. 64(ABq,Jl4Hz,

SR I T S . 3—CH,), 4.95(, -
49 - 1765 | J4.5Hz,6-H), 5.54- R SRR P
6 41(s thlazole o - B I

sl ] 5l 7 0-~2.9(m,
EREEN AR - | pyridine 3,4,5-H), . - P
| D '8 28(m,pyndme 6—H) N e

e 1 P B . .(60MHz in D,O)

- s T | 36360000, 3:42

e R ot T | &3.95(ABq J18Hz,
N A T A R B %}—\—gﬂz)l ?ﬁss&cm)s
b e b ) aBg, YT aHz S—CH SRR I
50 _<\:> oo boNa fo— | 1763 | 5.01@5Hz6H), | 4 ¢
{: SORI PO | 5.60J5Hz,T-H), <
6 .40(s ‘thiazole 5-—H)
7.15(, 35, 5Hz, pynmldme '
5-H), 8 47(d JS SHz,
pynm1dme - & 6—H)




7.74(each d, pyridazine 4 & 5-H).
3.77(ABq, J18Hz, 2-[err]),
4.27(ASq, Jl 4Hz, 3-[err])

(100MHz, in [err]):3.45 &
3.62(sCH2CO, 4.03 & [err] 259nm
441 Na (1.46

1768 = 5.12(d,5Hz, 6-H), 5.67 x[err]) (d,5Hz, 7-H) . 6. 50(s,
triazole 4H), 8.36 (s,triazole 5-H). (100VvHz, in [err]):2.52 (striazole,
5-[err]),,.3.43 & 3.95(ABq, J18Hz, [err]. 250nm
2-[err]), 368(s[err] & 3 42 Na - (1.60 A
1760 triw ZO|3§ 4- [err]) 3.74 x[err]) 14&1@841(A8q J14Hz 3 [err]) 35 N
4 5.14(d, J4Hz:6= 570 (d,;4!—'.z,'.’ H—6— s —thiarote—5=ti- 35 —
1,491,018 - " TABLE 833 TABLE 7 (Cont| nued) Com -
UV[ err] max: IR pound Y ] s. (e int - (KBr) . o
Met hod No.- - - - " - M- :.E-.err'], . NI\/R[err]
ppm - (100|\/Hz - . : [err]) 3.3 &
3. 77(ABq JI8Hz 2- [err]), 3. 90(s tetrazole 1 [er },,) 43 [err]
H 1A o2n 4- 2; - .30( _ = , :
6-H), 5. 667(~_dd - I ;~>Hz . uv;\max. ] - ; 6, 23(s, |t hi azof e
5-H), 6.°2-7. 1(modd2);, 8.85(d, J9Hz, CONid)in (10K i 1i [err%) 3.32 & |Method | . -
3. 85( ABq, J18I—L' 2‘0[ eflr]), B 68(s| [‘\érr]‘}'atef?; Fog- 4] 35( AR 3P | 3- [errﬂ)“’
250nm "3 79(S I, 3-difazol'¢ 1-- 441 - | (100MHz, in D,0):" ‘Na (1 o
1758 [err] 5 13 (d,J5Hz,6-H, | 4 CH3. 248(s,pyndazina-04) .
5.69(d, J5Hz, 7- H), 657 "(s‘ thiazple.3:H, 7{14 & 7C§ CH Oz, 1,3 R
di azol e 4- &‘)-H) ;(100 - i.n ['err]).:-3.$6;&3 z%’Hz 2 [err]).,' -
3.71 S - S R /™l na | = [ 1760 | 510G, 6—H) 5.64 4
E AR DR R -] W,7-1, 6.25(s, -
SR N -thiazoline 5~H),.
R | 737&771(eachd,
yridaz‘ine 4& 5-—1‘1)..‘
(100MHz in. D,O) T
_ '2.48(s,thiazole ..
v | 4=CHY), 343 & 7.
.| 3.86(ABq, J18Hz,
Te 0 2—CH,), 3.30(s, .
| SR R | i A
d ' ' o . .| 4.5%(ABq,J13Hz; A
: 1520 : [ SN - 1760 " | 3-CH,),5.15(4, 4
1o -‘—-.5—&31 e J4.5Hz, 61D, ' . :
' ; v 5.72(d,J4.58z, . ] .
. “1-H), 634(s, g
thiazoline S-H)
] 7.21Gs, thxazole ..
sy s o
| s | —o-cocs, | H identical with those of gxgmplg.i_____ s
54| s /Ik ] H- _ identical with those of Example 6 S8
55 | —SJL—S—LC"J H Jid_'er_ntiég.ll-with t'hose__;qf Eiah_xﬁle? ' s
. 56 —g Sl J " H . identical with:those of E_xar'np-l__e 4 - 8
— | “. . .
57 - N “H " identical with those of Example 2 8
i




[err] 261nm (s,[err]), 4.32 & 4 45
Na (1.59 1763 4. 70( ABg, J13Hz, 3- x[err]) CH2), 5.21
(d, J5Hz, 9 6-H) 5 78(d; J5Hz 7-H) 6.58({s—thi-azole 5-H)
(100OMHz in [err]): 2.35 & 2. 77(each s, thi azole 4-& 5--[err]), 3.40.\&
3. 82( ABq, J18Hz, [err] . 258nm | . . 2:[err]), 3.69(s,
A 46 . Na (1.61 . 1757, lerr]), 3.89 & x[err])

\ 51( ABg, J13Hz - ' ' - ' 9 -3-[ekrl),

‘ﬁ B6d, JSHZ 6- 1), 5.75 (d, JSHEASIOIE, 6. 56(s,t hi azol & 5-H).. (BEOMET | n
CNeATT - O 2.32(s,thiazole 4/{&15]9) 3.99(sCHCO), 3.50 & . '.
3. 77(ABq, J18Hz, 2- [ er ]) (|n b 4.10 & 4. 48(ABqJ13Hz [err]

[err]) 3 5.05(d, J5Hz, 6K, 44T " H
259nm- . 1759 7 J|E & 8Hz -k (161 - 6..23(s,thi azol e
5-H), 9x[err]) 6. (bqoads [err]) 7.15(s, thiazole
5-H), '8.82(d, J8Hz, CONH) .. il 71,491, 018
. 34 TABLE . 7 (Contr nued) Com - mﬁua" _ T UV[err] rrax IR
. pound . _ - (ern (KBr) - o ‘E"f,y._,
Met frot—Nor- [errj M T water) Terr] [ . -~ NMR
- [erfrCopn “No." (JYM!M—LIRn [err]) 2 55(s thl Lzole [err]'),
3. 4ppéung. 85(ABq J;,SHz 2- | eferdy | KB(Is, 25%@7 Meft r]), 13.90 &
. 4 4§ No. [err] (73 2pm 4 sd( ey {12ty
x[efT T 3-~re 1), 5. I5(d, Va6, wf,B-20a73 (d. 34. Jrz, 7-H
- 6. 58(s, tht azol e - 5.-H),. 51(s t hi azol |e&4:3keach s, oxazole . | i . }. -
{1 oL T 4~ & 5-CHy,3.43& - [ 1

L —thy " |'255im | - | 3.87(ABq, J18Hz, 2=CH), .|
: _'s.J\ E W . Fasr | 1157 | 3.70(s, CH,CO), 3.90.& . | 9
- X107 : 4.57(ABq, J14Hz, 3-CH), | '
o : 5.16(d, J5Hz, 6-H), .

IR AR ' 5.75(d, J5Hz, 7-H),
SEEREAES AR IR 658(s thxazole 5—H)
|-ss | —ococss o 7| identical with those of Exemple 1t - | 9
60 - —s _ :lll"" e :.-ide_,'r_Lgi_.cal with those of Example 16 = | 9 |
) S .;.s__JL:SI.J—_.cHJ B B g e_rlfm::l: wi b ose o xamp e LSRR P
621 .7 e OO R P identical with those of Example 14 "~ | 9
5



(60MHz, in DO): 3.28 &3.64(ABq, J18Hz,2-[err]), 3.50 (s, CHCO),3.80 &
Na

3.64(ABqg, J14Hz, 3-[err]), 4.95(d, 49 [err]
1765 J4.5Hz, 6-H), 5.54. 4(d, JAa 5Hz 7-H), 6.41(s,thiazole

5-H) 7079(m pyridine 3,4,5-10, 828(mpyr|d|ne6H) (60MHz in [err]):

3.63(s, [err]), '3;42 & 3.95(ABq, J18Hz, 2-[err]), 3.85 & 4.35 [err]
. Na - 1763

(ABq, J14Hz 3 [err]) 50 : .
5.01(d, J5Hz6- H),, - 4 5. 60(d J5Hz ,7-H), 6.40(sthiazole 5-H),
7.15(tJ5. 5k gyrlmdlneS I—D 8.47(d, J5. 5Hz ‘pyrimdine 4- & 6-H). 35 .
1,491, 018 . - ,491,035 TABLE 8 {err] Com - - 37
UV[ err] max -IRpound _ ([err] S B ——
Met hod No. . R12 M vvaTPé?{)E 10 [err] - - NMR 8 ppm '
No. (OOWHz,.in [err]): 2.48(s, pyrldayne--[err]) 361(s [err])
3. 64( ABg; 2- CH2), 4. 20( ABqg, 3- [err]) : [err] :
1760 5.10(d,; 6- H, 5.64 . tH(mm 25(s th| azoli ne 5 H) :
7.37 & 7. 71.(,each d, pyrlda2| ne 4 & 5 ) dr]): 2.48(s -
,thiazole 4-Terr]),. 3.43 & 3: 86(ABq, J18Hz [err;Ll 3 70(s CHi CO) 3. 95
& 4. 59( ABq, Jl’%l—_lz 52 - [err} _ . .1760 [err])
15.15(d, A com | F
Eplc\:‘up'd' 1. o I : . UXI\IT* _ . o '
. [» I ] : : 14 - - . . . . ;' . s -
—t .R - .wate.r) .. .. NMR &ppm - - Mﬁg?d
_ glogﬂl\dl'éz-é)m D, 0): 2 8
- I 3.44 & 3.
- . - 250nm - | (ABq,J18Hy ,2=CH,), 73675
. 63 Zococh. | B3 | 6CHCO), 4788498 - | ]
: - _ s ]x10y - (ABq,J13Hz :3—CH,), 5.10 '
: o : . 310n . 10
: _ drm (d,J5Hz,;6-H), 5.75(a JsHz, ]
o .. XIO‘S' ;I:II_-I[)) 6. 87(s thxazolme
: . S ..(IOOMHz DO) 3. =
S I 1‘“ : 1 -27_0nm-_- &3 81(ABI<;1J18HZ 2f(83H2)
\ 64 TR |- 03 f 3.75(s,CH,CO), 4,09, > . | .
B DR A - X109 | tetrazole CH,), 4.39(ABq, . _
e f’,}%’,‘,mngf)lz 30, 5130 IS, | 10
B (K _ 7 :
X109 . . | 6.84 G thlazolme zS-H;D




J4. 5Hz, 6H), .72(d,J4.5Hz, 7-H), 6.34(s, thiazoline 5-H), 7.21(s,thiazole
5-H). 53 [ err] H I dentical with those of Exanple 1
8 id | ._ 55 [err] H

identical with those of Exanple 9 8 56 [err] . - H
identical with those of Exanple 4 .. .8 err] 57 [err] - H

i dent.iical with those of Exanple 2 . 8. 36 - el b
1.491,018 ' 36 TABLE 9 [err] Com L
Menslmax . I R pound - 1,491,018 (ferr] i nss - (\Br)

0d NO. : o [err] water) —  [err] ' . N
[efr]. ppm .~~~ (1OOI\/FIQB“|1‘&1[err]) 2.14 & 2 34 (each s, ‘oxazol e
- 4--& 5-[err]), 3.42 & [err] Anubactena12§8m 3. 87( ABg, J18Hz,
-2-]err]), 58 87 1757 . ‘3. 70(s [err]), 3.91 &
9 x[err]) - 4.57(ABq, J14Hgee. @nl{ éW]d)lums mpo®, . J5Hz, 6:H), 5.75(d, J5Hzs
7-H),__6.58(s, thiazole. 5- H) J errl ____identical
~with t,hose of . _xarrpbr%mll : -9 60~ : - ' 1.
~identical wth|thogg9t Excrrpl e 16 9 013 [err]. 61 - [err] Y .-
i denti cal. with|thasetefid EXc rrpl e 18 Gtam-ne&tlﬁvebic}erﬁz | er I‘] o '
i den i CaIWt h T“ITUDC'.UI I_(\ [IPéC ﬁ. ; }_3? o
1,491,018 3 £ 10 [err] Com
: . . T oli 1 . - .

'poun ﬂ,' Comp_ounfd -l aufeus- 1- afreus- NiHJ' coEli. i U\Qf rry Wae( [ elflf‘ i rr‘nor%anu o

Met hpd “Nolo. -: | 209P |[ emsad | JC-2 | 0-111 | = T-7 | DWwat <=r)s988,--__ TEbS3 | NVR
5?% Cephaloridiae | 0.2 [ 0.39 " | 33" el >ioo' T 3R S 1000 1 3'_4:4 &

Cephazofin - | <0.2-: | 0787 ['1.56- | 078 |- 50 | T.56 6.25 | 100 - .

a o o2 | oas ore foa a0 | o2 ez | st
w6 o0 ol ods] 078 0212 02 | 039 6as| i

7. o8 |33 fom | w2 | a5 | 02| 030 | 125

8 | o3 foms fors:i| w2 | 155 | <02 | 039 | <02

s - |02 loms [1use | o3| so [ <0z | s2s | w2 |

Caa 7 | ose ) 1ss ots | w2 [so | wr |2 |2

-

a0 | oogs frse |os Loz | 25 w2 w2 | lsas| -

16 |<02 |o78 [039 |<02 | 125 | <02 | <2 | 156}

17 | 39 |33 Jo3s |02 | 125 |02 | 039 | 078

18 0 | 156 [313 o7 | 02| 625 | <02 | 156 | 1.6

19 -0 |3a3 fors |02 |25 w2 w2 | a7

2 Loz |56 |o039 {02 | 25 | w2 [<wa2 .| o1

22 | oo 313 foms [w2 |25 {2 |02 | o

.23 |02 |o1s |1se | 039 |25 | w2 | o039 | 313|

24 |2 o |1s6 | 030 |25 | <2 | 039 | 25

25 | 039 |01 o3 |02 |00 |02 | 039 | 25 | |
28 . |r039 f1se |03 |02 | 313 w2 o |w2 | .

29 | 078 J1s6 (039 <02 | 313 | <2 .| <02 | <02

30 | 039 J1ss 156 | 039 fi00 | <005 | 02 |so

3t | oogs fise [or |1 | 313 <1 02 | 156

32- | o2 J1se |1ss | o8 | so0 039 | 078 |100



250 nm (ABg, J18Hz, 2-[err]) 3.76 (8.39 (s,[err]),4.78 & 4.98 63
[err] x[err]) (ABg, J13Hz 3-[err]), 5. 10 10
310nm (d,J5Hz, 6-H), 5.75(d, J5Hz, (% =) ;thi-azol i ne
x[err]) - - 5-H). (100MHz, in [err]): 3.48 64 [err] 270nm &
3. 81(ABq, JE8Hz, 2-[err]) x[err] - 3.75(sCH2CO) . 4. 09(s,
X[err}): tetrazole [err]), 4.39(ABq, 10 310nm .
J13Hz, 3:{err]), 5. 13(d, J5Hz, (8.80 6-H), 5. 67(d,J5Hz 7-H), x[err]
6. 84(s taiaze ine 5-H). - .38 1,491,018 21, 484
38 TABLE 117A : % ar atton netnod) -
posi tive bacterl a. TAB ér’én‘cﬁ'é‘g‘&fq)ve bacteria E.
K. P, & S 60+ - = pret H-gar+g
P. Corrpound aur eus As N HI j . vcoli . coli noni ae FO .
nor gani i - Ng. %09Pbactena1840 - JCG2 - @téhihﬂegatwe'ﬁat?cena . DT 3988
Eb53 Cephal ori-dine 02 39 | g3 1 .56 -PIR0 | p. 1} 56 25
>100 Cephadolin- [err]OsZ §. 78l coti 166 | E. q #Bu- |vulghds|{ P. 1.56
6.25  , “FO0 ACompound -|Qaupeus | @urgi@ | NIRJ. 7B coli OCflli mopige | IFO (f morganii {0, 2
50 6 .- ferrfe2 | 20F .1%’--_} 20 &1 | fefiyjo. 2 | %% 5“3"1"3
[err]0. 2. 3839 o039 Pod® Tl1se | oS 7Y 31939 G 78 [efrph. 21
25 [ err]|0—2— —0-39 1258 4-39—g-78—d-738 ferr-g. 2
12.5 - - [lerr]89.2 0.78 O} 3%F6 0.2<0. 2<095 25 [erfrjodt 2} . 0.78 251.86
0.39 =~ ferTi o2 . — 0. 2 14 0. 39 - I.959]. —18 -
[err]0.2  Werrfo % | O, )83 0225 15 | *olze- | spiss]”
0.78 [erp]0.3 | 025 | 078 [Prrs%0.P o7 Nerr]0.2156- | 3. 18 ibs
[err] 0.2 o—~S 039 ———-ef+-0—2 e mn Lo o024
1.56 17 @139 ®3913] 0.78 O} 2¥s |[ers]Q 2 o2 g _—[errbd. 2] .
0. 39 CgTTeTre ——t 8313~ 0787 [en]ﬁ.z ——1—625
<0.2 o156  1.56%9 56 | 0878 03 18 -0.789! [lerrfo.p 156 |25
<0.2° . <0.2 . 0. 7821 1 o . rP. g9 § 54903 Terrf0}j2 .
25 [ erid-0- 5424' rrg(fjgfn %'56.- [O%rx] 798'3)9') é—zs’s 0.973;3 §3%Q : : —1]1 18
[err] 0.2 . 285 kerr]pozs | adr]p. @78 25 0 78123 | 0.8 [jerr}0: 2
0.78 - 1'?6 0392 eTTIor 22— — 31324 — .
[err]O 2 0.78 1582 06839 1.5%5 | 0.7 [Br?l 239 1 08939 -25/25 -
0.39. °0.7§ 0589 [<0p2 | o¥80 | 1.56 | ozdefrl0.2F 15039 - [25 28 |
0.39: - 1. 3 ef+ 02— 13 Corrilo3 4048
[err]0.2 2 64 0] 7@78 14 366 | 0~39 | 1.86r}0.2 <0.783 113 - [ferr40. ¢
[err] 0.2 <0.2Z2 30 0. 39 1.56 - 1. 56 0. 39 ToU _
[err]0.05 0.2 50 31 0.78 1.56 0.2 [err]0.1 3.13 [err]0.1
0.2 1.56 32 0.2 1.56 TaBeE 122 0.78° - 50 ° - 0.39 .
0.78 100 - Protective Effect (EDs,*, mg/kg) on Infected Mice -
. _'.-Compou_nd.l‘_i_o. ED,o*mg/kg
u |  <wes o |
1 Cwes
- <0625 .-
* _Cephaloridine : 2.,8-1- '




39
39 TABLE 11 (Conti Ll oL

nued Pt .
Gram negati ve bacteri a) E-Gr am posi tive bacteria

ol
Nl E - E . . K. P. S
NI HJ coli - ‘coli pneu- vul gari s P. : .S s 8
G2 0111 C$| | moniae IFO_ norgani ?ﬁgo“”d , aureus aureus
1 0.39 - 0';9 DT 3988  Eb53 38 ° 0.39 (2)033 1840
_.0- 1 - - 25 ;,o...;:_.z..?,-sg 0.2 0.78 1.56 ° 0.2 \5’2520 05
. 3125510 LAOLGIS,) e o _.Q..ZB_:,)b.... 0.39- 40 0.2 -
- gézgg 4L '_.'--'(‘;A%@.ﬁgl '0.78 _  0.78 '8' ?S o
L 1 56 AA . n_2o0 bl i ,0. . D -
~ 0.39 - ARCompbuRd A BS 56  0.1/8 - '_10 R -
0.78 47 |—— Compbuad KpO.2 | 0. ERso* mgdeyq: | 0 '7-29 .5, 6425
= h _ ol LC;‘ £ j-G. 0. 78 i T . 0. :25) )
- ea ['e|:‘55- 258 0212 0.78 | 1. 56-<0.:%2_§60 ; 0 7§ . -12.5 . 2. 0. 39

- TABLE 12, Protebtive ‘Effact. (ED[«
No. -7 e Effect. (ED[efT], nglk TN DR _ : '
<0625 ,.'_1_,9:.. o ...ED{e._.I’-J’..] ' _n'gj/lﬁg 9. ]’ ngl()@; On I 81 gitZEd M_.ce Conpound
. ?22?' oridine | .,: a1 2-. ;8 62 3431_ - <0.625 . jolc. i(])_ 625 o
' , 018" : S . € 140 o ' Y
121,018 . .. 18 A0 . L
ED{err] ‘nmg/ kg 12| - : 1 . 0 'TAB,LE) %é Conpound No. : '}l- o
:8 ggg - T P Cephaloridine - <O coc 1<C7) [ 15 . aen o
<0. 625 Cephal ori T R —_— e 4
gD[ err] mgl-kg 40" SR 'BAlﬂé‘ll 1.94 TABLE 14 COn"poU.nd. NO_<Q_.625 18

N

SO I Compound No.  ~ N EDs*mgks - |

a0 o 028
IR IEEO T
T T
e T RERE |

cgphalofadine' S R 3.57

o Cephazotin | o3

| *Test-animals: _male'-mi'be'_"'(l_CR/SLC) S
: ~-. . . 5'mice per group per single dos¢ " e

-Iﬁfe.cﬁé).t'u.-.-s %ntraperitdheally: with Esch?richia coli’
: 111 .. o

Administration: a single subcutaneous dose immediately |
i o after challenge '

() A solution of 0.263 g. of (2 - thioxo - 4 - thiazolin - 4 2 'yl) acetic acid dissolved _

5 - in '3 ml. of dimethylformamide is cooled with ice and to the solution are added 0.173: g. 5 e

' of N-hydroxysuccinimide._ and 0.309 g. of. dicyclohé.xylcarbodum1de,-. followed ' by ' : -
stirring for 25 “minutes. The reaction mixture is subjécted 10 fltration under suction .
to remove the_precipitate of N,N’-dicyclohexyl_ur_ea_ and 1 ml. each of ‘dimethylform-

. " amide and dichloromethane are added to the filtrate. - .. -

10 (2), The mixed solution is added at a stroke 10 3 solution of 0.49 g. of J-amino-

cephalosporahic acid and 0.252 ml. of triethylamine dissolved in 5 ml. of dichloro-: -

methane and the mixture is stirred for 3 hours at reom femperature.. The solvent is

distilled off under reduced pressure and water is added to the residue. The pH of the

resultant mixture is adjusted to 2.5 by adding concentrated phosphoric acid under

ice-cooling, followed by extracting with ethyl acetate (60 ml.X3). The combined 15

ethyl acetate layer is dried and concentrated to dryness under reduced pressute. The

10

15



i nfFaperitoneally with Escheri chia coli 0-111 Adm.nistration: a single
subtut aneous dose imedi ately" after chal l enge Gbservation period: 7 days
Exanpl e 24. 1)A solution of 0.263 g. of (2:thioxo -4 - thiazolin - 4
'-yl)acetrc\crddirssolved in 3 nm. of drnqt‘@é
and:to -t sol aeteea—0 Ay
of di cyclohekyl car bo@aldummssolfeéll# W@dﬂti? Ofs?ﬂﬁsra n SOF"GIFI ‘TZ‘BOSW ﬁiﬁ? dTﬁ?b'ed :

reaction mxture |s‘§r,1?ra£‘mbe gD g gg Qﬁ’d&rnﬁm ystyrgt::_-
to renove the preci pﬁm od , 5@@“@ i Yodiu@ ;
di met hyl.f-orm gmi de’ iagh duchdhﬁfdmetmamacan@dqdded de@oxiya@hyl I- 13t + adpkem ;L(@

(2) The mi-xed sol uti omarbioxylagesl bich istin goodtagrskresn mﬂaths&ompquefﬂoof@anyle of

7- ani no-. 10 cephaPERJEY 3eiNMB sheeiragKigld 83988 #45%): of triethyl anine

di ssolved id. 5 nl. of dggRirogf-crmmae. and the mixtures is stirred for 3
hours at foom t enper at W @ cohpind 6figwiRAl fotnfuladi St i |' ed of f .under reduced
pressure and water is. added to the residue. The pH of t he resul t ant

()

Oephal orr dr ne 3. 57 Cephazol i'rfm l *Test
aangal s male mce (I CRISLC) Smice per group per single ection:

lormamde i s cool ed vmth |c,ﬁ

m xture is adjusted 'to 2.5 by addr ncentrate phosphoric acid under 15

i ce-cooling, followed by extractrn “ tate(60n1 x 3). The
conbi ned 1510t hyl acetate | ayer“ i's dr| ed ntrated to dryness
under reduced pressure. The - 1,491,018

41 residue is dissolved in a sol utron of 0. 168 of sodi um dro
carbonat e di ssol ved 9rr¢ Wutpgeric f tRh ’s ‘i“ '%g? hed -
o 2 Ral i o1 oty TP B Tk i TN S F e o]

Szt swat.er. " The fracdsl Ressy dra gmrpgoftdamﬁeamedapmamm narogen xmdg and

10

freeze dried tt5 obt alemreystic groupy or a ppl cf\icall§ acceptable salp ithgseof. - t hi- a730| in 15

4 - yl)acetanido] - 3 -2dce E;%F‘ga?{\ﬁgP m@“"ﬁeﬁﬁé‘iﬁa‘mdﬁl 3- *‘S"‘Wﬁ’ ylate,

which is in good. ag‘r" 4Cqm)lgﬁmd4 1\19)“%@;] @@m{ﬁm wil-3- | R,
W and NMR-spectra. i 16-acid. 4599 .
1 A conpound % gener at 7f-o[r2mﬂ2aT a0 r]4 - ¥jazglin 04 t Hcommidelc ¥ orcrerymetEof |

CLAI'M |-S: -

wherein [err] is a hyde 1 4a al k. rLou
sul phur .atom or "a gr rﬁﬁ a°° f‘a%nlé%ehfreg e r+r°CYCfic gr%%’?%g%eg’;atom
ST

or an aIkyI group,

a@dfo gc;arudi@gebvhaém fiier etefoeychd Japdreaumtalps oup,

sand Y i S an acZﬁoxy @ to Eoypr wos.of fornul a- | err wher ei n [erﬁ s a?

ni t rogen-cont ai ni ng 15 7- A compeya 1§ 9, W?‘W?‘
acceptabl e salt theré@’ﬁf‘f'ﬁryﬁ‘gmpy“mqe" pﬁﬁ%" 2 § _
thiazol - 4 - yl)acetar, QD]:ompo d- ac@ﬁﬂigoﬁé)dm h’ylwhaelﬁthedﬁﬁh@&hc-grdup-comams
-car boxylic acié . a&nngixygex{amm. (2 - thiazolin ---4 -

yl)acetam do] - 3 - o‘S( 9I“°°'d5‘3°%é‘ﬂﬁ’e$n exgin { MW‘?WC‘?G““’ZD:
4. 7 - [2- (2 - Th' w%&é&fmdﬁim&wm&ﬁ]mgmﬁ:&nmal :

acet oxynet hyI 20 Bm,gsm carboxylic acid.. 5. A-conpound
accor di ng to cBSar m1, \theAeiompeuné ahetds'gduydﬁllmdogwmmﬂ iths hetemwcyclig group is 2 -
: ﬂmzolyl or thiadiazolyl group. .
* ‘ '=. . 12. A compound according ta claim 5, wherein the heterocychc group is subsu--
T : tuted with at least one halogen atom or C, or C; alkyl, C, or C, alkoxy, amino,
: ., - mercapto, hydroxy, carboxy, carbamoyl, or substituted Q or C, alkyl, mercapto or .
- 40 ammo group. )
" 13. A compound according to daxm 12, wherein the C, or C, alkyl group is
substituted with a hydroxy, mercapto, amino, morpholmo, carboxy, sulpho, carbamoyl,
T mono-, di- or tri-(C, or C, alkyl)amino, mono- .or di~(C, or G, nlkyl)carbamoyl
‘. . alkoxy, ‘alkylthio, alkylsulphonyl, acyloxy or morpholinocarbonyl group.
: 45 . - 14. A compound according to claim 12, wherein the mercapto group is substi- . -
: tuted with a G, or C, alkyl group or a C, or C, alkyl group substituted with a hydroxy,
- mercapto, amino, morpholino, carbozy, sulpho, carbamoyl, nono-, di-, or tri-(C, or-C, -
- - alkyl)amino, mono-, di- or tri-(C, or C; alkyl)carbamoyl, alkoxy, alkylthlo, alkyl- . -
" “sulphonyl, acyloxy or morpholinocarbonyl group. .
50 - 15. A compound according to claim 12, wherein the amino group is subsntuted
’ with a C, or C, alkyl group, an alkoxycarbonyl group, an acyl or carbamoyl group, a
(C, or C,-alkyl)carbamoyl group, or a C, or 1C, alkyl . group substituted with a
hydroxy, mercapto, amino; morpholino, carboxy, sulpho, carbamoyl, mono-, di- or.
tri-(C, or C, alkyl)amino, mono- or di-(C, or C, alkyl)carbamoyl, alkoxy, alkylthm,
55 alkylsulphonyl, acyloxy or morpholinocarbonyl group. i
16. 7 - [£ - (2 - Aminothiazol - 4 - yl)acetam:do] -3-[1-(2-NN - d1—
methylammoethyl) - tetrazol - 5 - yl]thiomethyl - 3 - cephem - 4 - carboxyhc acid.

30
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6-enered heterocyclic group. 6. A conpound according to claim5, wherein
the heterocyclic group contains. 25 up to four ring nitrogen'atons.
25 7. A conpound according to claim6, wherein-the heterocyclic group is a

pyridyl, N-oxidopyridyl, pyrimdyl, pyridazi nw;NLoxJ da-pyridazi nyT, —

pyrazol yI di azol yl, tri azol v or tetrazolyl grou A corrpound accordr ng

v Rl Rt R

atom 41 _
conpound’ accotti-rg toclaim-8,  wherei .4pheghet er ocycl c Yroup*is an oxa-
dlleﬁ‘-hJQIls)ld]ssgfealﬂ)a s(;mm,ﬁr G(P&pou daccortAg—t-e~alalm 5 m“er e,»__,

t he heterocyclic wmmme folutibd ' fiu }héﬂfpge!?,@rbmte dussl;ﬂzed
conpound accor di g » fvlhoeceb be &'Qva]‘é fopolystprenes a 35
thiazplyl sr thlthxdxoa.z I rﬂ[ al!ﬂdrcbze ehﬁCoGQIn ?8”%%‘211 '
wher ei-n the het e ﬂn@r@up dog,y ‘4"1 wtmeh)yﬁi 3. haI ogen
at ony or [err] or® f'% r"]an&NMNspec é?’ "N’Gswl NtarﬂmﬁExarmrecquto ,
hydro.xywcarboxy, w,pla ]1 ' substltuted err] or [efr} alkyl rrercapto
40 .- . .amno gnompom ?\%‘e‘% und ‘accordihg to claim 12; vvherer n the
Cl or €2 alkyl group is subst (’flm'r’/]ﬁth a hydroxy, ‘mer capt-o, -am no, '

nmor phol i no, carbo_xy suI pho, rgj,bﬁim)yl * none-,. di- .or trra([err] or [err] -
al kyl yam no, nono- i-([err] r] alk I)car bam)yl al koxy, _ '
al kyl t hi ol ar kyl sul phonyl ac@ﬁ oxy \m[_rjhol i nocar bonyl group.” 45°

14.- A conpound accordi ng to claim12; e mer capt o group s sl?bstr -
45 tuted with-a [err] or [err]’ al kyl group- mmaCl or. G2 .al.kyl gr.oup

substi;t uted. wi t aafa ig) theeni; #pdrén RORJI r holi no. car boxy, suI oho
car barroyl_ NN Qrom § g%rm or kal‘?’rﬁtm‘( e srkuposf f{;amr}ﬁg;r ~RR m di - o
tri- (-[err¥ or aeraee]oxﬁlzg 50"]’:“ ’r 3 aﬂnl@my«;rfahd@bjmeﬁb i Og%ul phonyl
acyl oxy. d ﬁGqudmwu éuf:‘;‘u a—SR¢ ein R® is a_nitrog nﬁx npound:-
according to- c V\Mérehmﬂo-t rﬂm_ Ot [10 ubstltut ed. 50 wish a
[err]-or [err] " “&ﬁ aI kox carbonyl group, Wﬁ'@ﬁhﬂoﬂ' car banmoyl
group, a., [err]:apliuin.[ du]b d)c by - ghaupmdqr a.{c@,r,fy]ne,gl gerr] al kyI

group -substitu ed4vm-t[2-a( ynﬁ.s}zsy,‘;_r;ﬁ m no, norpholt no car boxy
sul pho, car ban%)y‘l’eP hemyy 4 carbagylic acid.. tr%‘é—a}?’g 90 @Fﬂw%a#methwno- ;

3
di-([err] or [@.r d qs@rpeyr claigl K@hyrmnaﬁel%{e}
al kyl sul honyI jzﬁyg ol |cp grbonyl grouo@cﬁc gr§u§>1sa5 or '
5516 |2 qp unrmgmitnaghhfoa,; |0 Caym vef%epdmemcy]chc-gr&pm{lam (2 - N N -
di - “met hyI ani ng r up !OFfadlndto-claﬁlG fbekih 3] Cephem. 2% -
car boxyl I Cc- acrtgaz%fq o;ﬁ’g ynm:dyl pyridazinyl, N-oxlﬂwzfy%gdﬁfyl '

41 residge is di s.smlcu ,ﬁ,ﬁ]g}lon f-0.168 gq l;soa Umaﬁ‘isy&rogen -
carbonat’e, di séépﬁmenmxﬁ ey 0y adin gromp ehitaTat, ographed
on-.a.col urm o] m@ngnto(clé&ﬂiber1],ﬂe{]3§l folloyved by deva® opnent
with water: The c%o gon-, tal ni n% the. desi re%ﬁj pfﬁ’fff%{s a8°¥-pool ed and
fr_eeze g{l ed tmgsolphzﬁla,tamsodl TiPR-P& foxdqim S5, wherein mehet&r&tymx@mnp nfaint it @zolin - 4
yl)acetam dg] 11 5 Commuaxwm{ghwchm?m whek -~ .. 5 .carboxyl ate
vvhlch|5|n goo Emuphthe Conpoun 58',\1%’%’ h‘Eﬂfam)FseaZl i IR - W

and NVR spect uftd vmh t f;ﬂn % % jm 5)/Nelfedein/Mhc 1ql:§mup]s sz conpound - of
G| i

gener al , f-or minacapjochydtox@rcao ?’oocrfulg!strfn %lh’ér@ err] |s a’,
hydroge -at orf‘i“’o‘fo QEXPCQI kyId gr oup, Gor C, alky, mmapto or - - B
-7 mpoung accordmg to clann 12 © .40,
S subsum wherem th C, S
& SN i - mong-, t;;i- z;thnf-i(,édr » Mmercapto, amino, . mOTPholmo, garb:)x;r s(l;'i ﬁ!ofy} group i :
_ ' alkoxy, alkylthio, alkll‘g] G alkyl)amino, mono- or di~(C, or C,. aﬁyl)m oL
s A Y Sulphonyl, acyloxy o T morpholinocarbony] group, I
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17. 7-[2-(2 - Amnothiazol - 4 - yl)acetamdo] - 3-(1- carbanoyl nethyl -
tetrazol - 5 - yl)thiomethyl - 3 - cephem- 4 -carboxylic acid. 18.

7-[2-(2- Amno - thiazol - 4 - \/I\ar‘p'ramrln1 =3 =(l -
5- yI) - thionethyl - 3 - cephem- s carboxvllc acid. 5 19. 7-[2-(2-
Ami’ mo - thiazol - 4 - yl)acetamdo] - 3 - -(2- hydroxy- ethyl)estrazol -

N

thi'o 3- cephem - 4-- carbox id. *21° R[22 (3- Am noth| azo
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3-cephem - 4-car boxyl ic acid. x24 7-12-(2 - Am not hazol -4-yl ).acetam do] ':
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. -.30° - - general formula (XII) as hereinbefore deﬁned or salt or ester thereof with a com- 30

pound of general formula (X111) -
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n‘—h—j—mzuim



40. 7 - [2 - (2 - Amnothiazol - 4 - yl)acetamdo] - 3 - (2 - nethyl -
1,3,4- thiadiazol - 5 - yl)thionmethyl - 3 - cephem- 4 - carboxylic acid.

41. 7-12-(2- Amnoth|azol - 4 - yl) acetamido} - 3 - (1,3,4 - thiadiazol -
%yl xthionet hyl 3 - _cephem- 4 - carboxyllc acid. 42. 7-[2- (2-
Ani not hi azol - 4 - acet ani do - -(2 - nmethylthionmethyl- 1,3,4 - -

t.hi odi.azol l hyI - 3 - E:ephem -.. 4-. carboxylic ac'l d. 43.- -
7 [ Ammm““uﬂl““!m m“‘tyl ) acet am do] - (3 - amno - 4 -.nABt hyI -
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a- compothd adefrding to anyloge - (2 -1
Ari-not hi azol " o dors VA SAeat S oAb 1$°:§lé§§fflprmigphm‘£yimy adcpn%ablechzazol - 2.2 !
yl') t hi ofget hyl: or-dtﬁenet cephem- 4- car boxyl | C .acj ocess for-
preparing a conpBudeoppesision| piefding A Gh Ya‘i‘srﬂﬁscﬂéﬁg‘“ﬁ t he process :
conprising (1) subjecting a co ﬂnm&gqmaral formula (1'1) [err] wherein-
R1, X and'Y are.as defined.in gﬁt&eﬂﬁmnongm,at or .ester thereof, -to a ring
closure reaction-with eliminatj ori4=o$0utba$<mfe: & ) reacting:a corrpound of | ,
general formula (I111) [err] 1(53“‘5”s '“" is as defined in claim1l1, or

a salt or_ester thereof —i Lll_d TDOUNT. O el I V) [err] .
wherein X is ﬁ%ﬁg&?ﬁ uﬁd:y&e%u grw zm%ﬁal formula : -

(V) [err] 15 e| n X aw chwoupsenwedeﬁﬁiﬂﬂed in claim1l and subjecting:
t he conpound so obtai ned " 15°to a ring closure reaction with the -
elimnation of water, (3). reacting a conpound of general- formul a (VI) as
herei nbefore defined or a salt or ester ‘thereof, wth a com pound of
general :formula (M1) [err] 20 - - -wher ei n [err] and X are as defi-ned jn-
claim1, or.a’'salt thereof, to glve a .conpound of - - ... 0 20 general
formula (11) and subjectlng the conpound so obtained to. a rlng closure -
reaction with the elimnation of water, -(4) reacting a conpound of generalé
formula (1X) [err] 25 = Wwherein [err] and X are as defined above or a
salt thereof, with a conpound of -general 25 formula (X) [err] wherein R1 1
is as defined in claim1 or a salt thereof, to give-a conpound of general:;
forml a (1) wherein Y is a-group. of . fornula [err], or.(5) reacting a .
conpound of" general fornula (XT) - as herelnbefore def.i ned; or.salt or ester-
thereof, mrth a’ con} 30 pound of general fornula (XIII) [err] '




1,491,018 '
44 wherein ferr]} is an oxygen or sul phur- atom or an optionally protected
i mnd_group and [err] is as defined in claim1 or a reactive derivative
thereof, and, if desired, renoving the protecting group of the imno group,
to give a conpound of general formula (1) wherein Y is a group of fornula
-lerr]. ‘49. A process according to claim48 substantially as
described her ei n. 5 50. A conpound of general formula (1) or a salt
“thereof .prepared by a process aocording to claim48 or 49. 51. A
phar raceutical conposition conprising -a conpound according to any one of
clarm1 to 47 and 50 or a salt thereof and a pharneceutica | y acceptabl e
caKLLer 10’ . di-l uent .
10. 52. . A conposrtion according to claimb51 substantially as descri bed
hérein.--J. A KEMP & CO., Chartered Patent Agents, 14, South Square, Gay's
I nn, London, W C1. Printed for Her Maesty's Stationery O fice by the
Courier Press, Leam ngton Spa, 1977. Published by the Patent O fice, 25
Sout hanpt on Bui'l di ngs, London, WC2A 1AY, from which copies may be obtained..
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