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whi ch may be protected or Y and Z togef‘J P8 ent’ "a 'group of the '

fornula;, ([err] is hydroxyl group which may He, protected) or a salt or

ester thereof and a 10 conmpound of the i mul a;
" wherein R® represents hydroxyl group which may be protected and each of other
symbols has the same meaning as defined above, or a salt or ester thereof followed
50 by, if necessary, removal of the protective group. 50
- (b) A process for preparmgacompound ofthefonnula : ' S




wherein [err] represents a lower [err] or am no group which may be pro
, followed by, if necessary, renoval of the protecive group, (c) A process
for preparing a conpound-of the formila; HO wherein the synbol hasthe sane
meani ng as defined above or a salt or ester thereof, which conprises
acting a conpound of the fornula; wherein the synbol [err] has the sane
1eani ng as defi ned above, or a salt or ester 20 thereof,,mjth a
zoti zi ng reagent, :;- 20 (d)
-pr®cess for preparing a conpduagynf t he fornula mhereln t hes Ssynbol has
the sane meaning as defined below, or a salt or ester Thereor, which
conprises reacting a. cF oupd ., of . the formula; 25
25 wherein- [err] represe n am no group which may- be protected with a
tri hal ogeno- acetone in-t egzLoseﬂfe—cooua ugse to obtairi.a compound of the
f ormul a; 1,536,281.

7 wherein, | subj ecting the
 conpound ht&%&‘iu%%? LA ARG S YRG5 o
hydr.ol y z iresgring la @orbiloursl tlt&:mﬂd product fol | owed by, |f .hecessary, resnoval
of the protective group. § ; -sielnterrredl s- and their
preparation are-described ayhed T our 5 coperidi‘ng Appl iation No.
51582/ 75, (Serial No. '1536282)0¥Si mizar condi‘ti ons to those used above are
appl i ed al so to the reactr on between the (oJ0) ounds (VI) cgnd the conpounds
(T "o ue e o ek
10 In the g FNg. corrpouns VET), " "the” synbol s ot her. than [err] have the
same neani ngs as defi.ned above,. %mr synbaol R5 neans a hydroxyl group which

may be pr ;e d. .As th rote tlve oups. hydr ups, any of the
conyent i dﬁg‘fmﬁ%ﬁ it N @“ ey " "h8y @['ﬁ"f%["gr’b theoreaction of

t hi %0 i nventi on -ano there may 15 s - be general 1y enpl oyed a |l ower al kyl
group such as nethyl ‘or. et hyl an Jary group 15 such_ as phenyl or thienyl
or an acyl .group .such-as acet§‘ ‘19" The reductl(&m:ondl tions errpl oyed

in the prmtnxf%,pnm% ﬁhﬂﬁkﬁﬂo _ weedluct i on met hods so
‘far as t |nto the conpaunds (1), angd

Hellowal hyoifi
preferabl & @W&fWMWW?féWW’Bn enpl oyi ng catal ysts such™20
as Raney nickel , . pl ati nug) oxrsde pal | adi um earbon, ut_hen_l um car bon, -
" rhodi um carbon - 20 or' copp® rom um_ oxi de, reductr on ‘neans enpl oyi ng

nasbsent hydrogen obt ai_ned eo=—cxddi enﬁ@ of netals such ags.sodi um
- sodi um amal” gam or al'um. ni um anal-gafh and-wat. er . or -al.cohols, reductl oh neans
- enploying netal lic hydrr de.conpl eNes_such -as. I'i t'hi um al"umi ni'um hydri de,

di et hyl athemnhmhydaﬂtuammdmmaaumbmmhydﬂud@@&hemﬁ or sodi um

bor ohy dr iwifish cqmpgises repcing hompamd ofthefpml: netal s such as zinc or iron, .in 25
sol vents such as aceti#Mnhydride form-c acid, or aqueous. m xtures.thereof,
or el ectror educti on The Nra}sff on condi ti ons such as reaction tenperature,
pressure, - natureof -sol ventn— J_oaob,u NMBxyAl € sel éct ed sui tably accordi ng
to the sort of starting material §f. and. ' reduction neans.-.After the reduction
reaction, the reaction mixture magébe, if if 30 necessary, subjected to
r enoval rmmmﬁm Re hgard &ﬁklm&nng}ismdﬁindl iotel biya @i’ Gif bt 30

sepdt at i ofke “t“heﬂﬂg’g Etﬂ-’%%ounds The renoval of theZBrotectlve
group is * Wg A process fof prepaige p Bf"g%m ith the conventional renoving

‘et hods -enpl oyed for the mem)val of each protective group. 35 (c)
Reaction of the corrpounds X\p- wi th nucel ophilic conpounds. . '
35 I'n the .conpounds. (1X), nbol [err} repr ‘esent s caf banoyl xy, 'acyl oxy

such acetyl oxy, propionyl oxy' T@mcwryr &), - 3- car boxypr-opi onyl oxy,t
2- car boxyben zoyl oxy, 4- carboxybu | oxy, nandelyloxy,'

2- (carboet hoxycar banoyl ) - benzoyl oXy, 2- (carboet hoxysul f anoyl ) benzoyl oxy or

3- et hoxy Crattela i ey dyinbél (hacOthy ke ne@tingoes QEHnQURIowSotC balfl Or ester theradt, Dr oni ne or
chl orine mer@mgnmtpf@x@ngmups are general ly enpl oyed 40

25 R —<n)—NHz - o @vIp 25

whemn R“l represems an anino grou p which may be protccted, thh a mha!ngeno-
aceuommthepresenceofabasewo&sainaeompoundofthefomuﬂa o



The nucl eopliilic conmpounds correspond to the conpounds having the synbol
[err] of the conpounds (I) nentioned above Annng t he nucl eophilic.

conpounds,_the are each rsasct-ed—isuchforrs—as—the cofrpound or salt
with an alkali netal such as sodium or potassium This reaction is
desirably conducted * in a solvent. For exanple, use can be made 01;@

wat er, heavy water *or organic solvents 45 readily. mscible wth- vvater an
inert to the starti ng conpounds, such as dinethyl- fornani de, :
di met hyl acet anyde, di-oxane, acetone, al cohs¥s28lacet onitr I e dinmethylsulf?
oxi de or tetnrafydarofuran. |ne— reactron, tenperature and 'ti-me depend, anong
ot her factors, upon the starting conp dssand -solvent to be enployed but
generally. the 50 reaction is carri & t at a selected tenperature
within the range of O to 100[err]- for a @St ed time of a few hours to

several days. The reaction is desirably co@@®ted in the nei ghborhood of
quat er nagy ammpni u “%{E;f&%m“ auned in our 5
trimet hyl benrzn;frﬁpam ilsszeﬁhgdehalzmyﬂsmm um brom or _-
reaction in ar110| Ner {y) FRARASof e g eVIIE. g. i trogen gas. The cephem 10
precipita- 60 8 e protective gmups

converted to a cont eﬁnplaapbdylsakhuenﬂroreswr ugh as agetyl er ocsss when
t hoe 10 ment i orve doppérstmo. mlum oxide, reduction means employmg nascent hydtogen obtained y
conditions as nmenti mtsaﬂ's‘ves alFF’“ _ ydride, ' F@ga‘“o q? ‘i's mgﬁmw ction.

neutrality or  betwegBerdaithe s;&ﬂ:dlﬁsamdqmefmnmutdeﬁned P?Q“FFS " and
8. The. reaction of (Jé‘ﬂlli)rﬂo@eeﬂd nﬁ ‘ﬁe .
e@ﬁ @d@l
triethyl.benzyammoni um Sn;nﬂar(m tocthesh msed s repRlipd
oxi datiop-of the neﬂﬁm%ﬁﬁbﬁﬁd‘?wm%d ant ageous to carry out the
conpounds (1) “obt ai nedld)yhetdmmrgrmmas(vnu u!stsv'abqbdo n%e
can be purified by FQ) @Sveag‘d ﬁ{(,;,éson
far as they d dxstubth acuonoftlnsmv

8 tion and re ystalgu m}‘)&pﬁag]ﬁég‘)@tﬁﬂ&uﬁ;ﬁh dsfmetheyb prr amylfmher 15
[err] 5 represe %B %ﬁb °P‘°se“t "%,“;m“ may o4 toto the
5 [err] the compoundgl st Tﬂﬁ‘iaﬁmrﬁﬁ( r‘&%’“?ﬁw‘s&s&wr]
whi ch may be rzgacte s | dxide, palldinharvakBo thodiumgdirbanons 20
10 The starting con‘pmrﬂ’c@‘r’é u I‘fﬁeb g"dg'b gr
prepari nd the cephemmﬂ%ﬁégdﬁ‘{iﬁ: unemaﬁfﬁiuﬁ hybgldehe
foll owi n procegses. o Gjdiine otk udibre meaps ueh pd moa%u@t i on2
The car boxyl group solVeht: readtion fitnd) Gre SelLas bty = wth

a pr%@%&ogrm A&&W&lﬂﬁdﬁm{ﬁdadxoﬁ;ahdtehdudnmmmh,hﬂ not.

interfere vvrthsahe t riecegsany) l;’tlonéo
or reduction. Ther efsgpagto E]fcﬂ‘e g’g ds ‘ﬁ&éyﬁfﬁﬁggthose
of carboxyl" groups [or=y tgy pl N pept e synt esr s and "are”’ .

exenplified by alkali rreta s -such" as .sod |um or. pot assj.um 20 = al kyI such

as methy, eth 3%r opy@)Rm@e;p?f ‘:I'-hlg? ;i‘g" utyI
Py ‘ 2
§ .- g ) or g oam 3\1

20 substituted al kyIa

di phenyl nmet hyI arylg as—
[err]-tert- butylphe -
phenet hyl or. t# ube
substituted aral kyl

reaction, 25 r.-tméapm;commhdst
is prot ect ed hydr'oxy}l’i
conpounds * (V) Ay begi i ] BN b @i

sol vent extraction ylimm,de,cmotﬁ{eahoetohd, zmohah apertcﬁnﬁly,sdmbthylmﬁ-t i on,

di stillaon, chromat phytetrahydrofwn e -resgtioh cter _ T@%’;ﬁ;ﬁf
' 1 _ @B}%{ 03 Ctor a 50
Y. 6158 | desjrable

i sol at ed Eorrpound ( {ﬁ’i‘l“ﬁ s 71 ©
D-formand L-f&mb '&mﬁﬂ Qo Severkl I daytDTRE R4 Sodiied in
crystal-formng - theﬁ&ghborhood of ncutrahty or between pH 2 and 8 and, for better results, between
pH 5 “and - 8.- The reaction often proceeds more smoothly by: the addition of a

quaternary ammonium salt having a surface active effect (e.g.. trimethylbenzylam- _

55 .. .monium -Bromiide, tnethylbenzylammomum bromide or methylbenzylammomum: 55
- 77 hydroxide) to the reaction system. To prevent oxidation of the mercapto compounds,
it is: advantageous to_catry out “the reaction in an inert gaseous atmosphere eg

tl.Q%'he oephem compounds (I); obtained by ‘the processes fllustrated hetembefore, _
60 can be purified by ‘such procedures as column chromatography, extraction, precipita- 60




salt, e.g. asalt with tartaric acid mandelic acid, malic.acid or
canphor-sulfonic acid. (e)' Reacion of the conmpounds (XII) with (XIII) In
t he starting conpounds—XHj)—the—syrbel—X—neans hal ogen such as

chjoryne, 35 brom ne, iodine or fl uori ne. Wen'Y reprsents hydrogen
Z r‘(‘E/)@ s am no which may 35 be protected, ' such group being exenplified
a Altenatively, Y and - together represent a.group of the formila;

—NR58 such group being also illustrated above. The carboxyl group-of the
CONPetes—(-4—Fay—beprat ect dd362815 sinilar nmanner to that ngnt™ oned in

respect ofion prd mqmm potids t(heif dRNires QR fuRtRACHbQRd s 2 | 5 Uk I abl e 40

~to react sehnovgypsesess.s of the starting conmpounds (XI1)
and (XI11). The reaction is eral |y conducted in a sol vent
and such sol vent may be sel ected- romthe organi ¢ solvents which wi'll not
di stsu 't he conterrpl at ed reactlolf Thus, nethanol, ethanol, propanol and
tetrahydr@F’Tﬁ"ﬁ‘?’\“r"ifﬂJP é%ﬂﬂ“@ re_sut tabl y. enpt oyed The reactors Is carried
out sm)othly at roomterrperatur_e'fﬁ’ ‘Under “; reflux ‘conditions. 45 . The

reaction is generally .conpl et ed WNRhI n.one to several hours The treadp.n.
may 45 be carri ut re smoqt th by - addi ng a base such as N-N

di net hyl aﬁ‘fﬁwﬁg]’s g) thedorpplas 1 eact i on system After the .
reaction is cogpl eted t[ke renoval of the protecti ng group.nay be condycted
directly from t”h's\’[,é 10N m xtur@ or after isolion of tthe . corpounds
(X1V), if desired ITH purrflcatlon of e conpounds-50- - (XI.V) nay be
carri ed out . by sr "hs___ mefit oped] above (d) .. V\hen the starting 50
9. ' ”//"*N"/ ~t CHE8, 26K

9 corrpounds (XI II) wherer n [err] repres Bé a | ower -al koxy group are-

enpl oyed, there is obtained a contenplated conpound- (XI-'V) wherein [err] S

hydr oxyl W%M#Ww&mmmmﬁﬁmwmwd@% tion of the
con{)ogundsm‘]“ §’° = The gar Baoxylic group of the startinggconpounds

(XV) enpl dye hemgﬂ,’gﬁzg'p '&ggﬂfg“ %fﬁ “‘]%ﬂb sescf ipreparigi ni | ar . nafner as
ment i oned for. the.abg{/e conpouhads” %am" heY "e PSS Feneral ly -
conduct ed¥): bk thae _:.Nlmds_(E\R)arrpl e, ‘water ‘or”a. mxture of water and

or ggni ' . SehCons a8 dpqngongd gbay rre(mwma-'mm do not diturb
“the pr esarﬁrotéoﬁwgib@nem ) .__-j- S5 18 e ? Wi@t hand$ or ethers,
e.g. 10 thmolett@&rbhf cimplE (ai ‘ yl On reagents,

“nitrous &Y ._. i "j.rhdap[aygdr osyl . chloride

. ar e20cony Qi ' mpmren,and anyl nitrite
are gene PF fezibutyh t he2Qr esence of

" an acid é'- : pRitropheng) SO[ €7 7] for a
sel ect ed ?m D yibeyappl orn t he reaction is
exeaspl i - xtlﬁems tha:_due £ : ORA e : 5&‘?“9" phosiphorl c acid,
formc aﬂ!ﬁmlyaoei resulacn‘hd con' ep: ipo &) l’
a- oxyyi e afiqncrmetly Lm@bmveydam«gpnmuﬁistdaﬁ,laﬁuves (XIV), (XV)

and ( XVI.} gesenmmae-wi t h respect to

'yme A Kl by o6 Jonsen
t hed0oxy- D—fmrman@m by nERluthe ,o[;,h é,f ol O & ved ddthsed, sinilarl y
for the m‘teserﬂwkwbm aCBOmandel(c ehw&" shof Sulfos 'f aPinds {")(VI ) and

p :
trihal og 20 ‘The syrrbol [err] represents
such amno grﬁu I I us--._t ra§ Ed her ei nbef or e and,
t hedef or in L 4§ ch

v e E abbve.t AletiatvelyC W20 | ' "ourese? and ¢t
vyl sieat BOBY LI BRI “;%eg‘f"ﬁle .- %ﬂb mma‘ne there are
gener al | mensiesd in redpectof AN (IV). In the ‘present Feaction, O 53;,‘8 he and- '
1, #03-t r fope ol amoum ofstarungoompounds (X1} and (XIIR: The4ﬁr eact¥ on may
be carri jpn 7y ¥ -i"rﬂ.;._lve@@hd/m solﬁnymagsbéma;éd whi ch can
' ‘;g P ihadhws it does not

:;‘ Mf i ed by al cohol s

Agpet on nmet hyl

"oror |oxan or

£ Me, 1eaction %" spleted, the ¢ gmoval oy smpot hly in the
presencewomm&&ecrgm_:_ (aﬂvaadig%i,’mp E%dmofm‘“ﬁg, i soqui noli ne,
trrd thy|<§r‘ﬁ‘?em¥t"ﬁ_ tid amwlummeasmpmpmnw@em&m mor phigl i ne,  NN- di -

mi xt ur esdié prteen



met hyl aniline or N,N-diethylaniline. The reaction may proceed at room
tenperature and is accel erated by heating. Therefore, it is convenient to
heat at—ahout the boiliAg 36———poi-ht—ot—the—set-vent—enptoyed. \Wen
suitable conditions are selected in the present 35 reaction an
internedi ate i.e..4-brononethylthiazole, nmay be obtained in sone cases.
Thus obt ai ned corrpoUnds [err] are subjected to an addition reaction with °
hydrogen agi de to give so-called cyanhydrin conpounds For this purpose,
cyani des sUgh%s sodi um cyani de. or Dot ass bé¥bnide are generally 9
reacted. wt ufd (XIII) wiRRit RS répradinks| 3 loweFhatkoxyygropyai emplayeisrends can
be isol ated as stam%la cgeserplated; opmpound; (XIN whirein Bgslww spprdingsiaithen ) o
protective group, ePYUFIHY| or acetyl . An exanple of the desirable
procedure is to rea@)tpﬁﬁg{ah&@m}edﬁmm .. the. cyanhydrin. corrpounds *in
pyri di ne. The 3eacti onrlt@arbdsxyla:l h:erhe anh Mmmutda \Stm!w@rm gction 5
derivatives is pref® '

fabs! Wd&d‘tn 1 e a
base. The solvent ig G & c solvems ‘g,,g, ac, &}ﬁh @rs,;,ardt,ldag
conpounds and_base, didié tma,szesénteeacuammuaﬂura&olfbis usgitnemanonﬁr @ladol &r etberg Rgi C

sol vent niscie wi tehlahwkofem e digrangyehs the :ﬂ;‘fgﬁ' q!,lfyl gfrites, 10
g:imy be
mhwahmvaﬁ @ 8. 509bASSi um

met hyl f or mani de) i-s& %“g}ﬁﬂ
con- * . venlﬁ anl aGifl aExX /R

di hydr ogen. phosphateseleeuatiumnf roogenl Banksf ﬂ‘heeacdrenwbvedtmthamamn isememplivact i on

hioric c:d sulfu
is carried out5 advafid srbjoric, 3 : _ ot 'lcr?gl nvau%é’ Q‘;‘éﬂpr hood
of roomtenperature dy ook ] s% %nd ,,Jugr}gs deyction -
to obtain the cyanh ) 1808 e bama,oshyﬂaageﬁroﬂ:e Ipresant | e

derivatives is usuatehquoxconduct ed. by react| ng -acet.ic ‘anhydride-with the

f or mer corrpounds in assol e. I'n'this reactiony
any "Sor vent s ar S S ﬂéﬁ%@@%&@ oy phacern et aft

there may be generah-htyd u&eiﬁbefofﬁand, theref mth@npbﬁﬁldvbynﬂ-such
-as chl o¥of orm carﬁm ¢hloroethoxyeashopylithiguren.c 9FY "’°nm m“al edc,N( ’ﬂ’% or

di met hyl f or ma ﬁmoée ‘ﬂgk HIEE LOEPET Vas T 1 d0ed hot 5
disturb the p sent r Y Qarcia) bud Wlvdntspeehslp e solver) snmbmtavhieh
organic tertiary bawshssmfboa imdterigs m rwgiplowé so fag Fim)mt turb the
triethylanne or Nl\lzfa‘f“\%t s“ﬁbﬁsé’::e ﬁ sch ?,f

pref erabl e beégu '@ﬁagﬁgﬁm, e pre G@ktos ﬁxb:de 30
ment i oned .abo

is m@thlmineﬁ«ep:ededce oas bashmclaeg/bya‘umn rmnolbutrsoqmmﬁ@e ot her

acyl ati ng agents i n@i & j ‘1’ sadryupflamine): QN .re

emplofd Mﬁitﬂﬂ&foﬁdmons atEQelaEMSn ﬂ{atpaesmd 35

cyanhydrin conpoundseacthn,tahemémdnt@f:ethbom omgthykhiagele, mmbce@meeﬂengms ed to
hydrolysis to give th o (ﬁfﬂ%ﬁo d ‘ gﬂﬁ" S
carried out in a so&ﬁ?ﬁ“ g'ggasg&,gﬁ% aﬁﬁé, ‘ hGhSQm/ent |
met hano or et hgnol. ba.ngemnn e oyantydrin 1s¢laedcasrsdhl€hcebhenvauves 40
advant ageous| y ‘undemy et B '@ra S“table Pm’i“ﬁ“"t

tenperature to avoi qt"' P PEBL RS He m u&“ tdegﬁuve@n

i norgani c acid such'-' el ' ; cﬁaliﬂ:a&ﬁde nﬁrthe cu‘hi: solireqaﬁ

enpl oyed as ths aci vesef gureief wate used45

as the base. Wile. P‘H’a‘“ﬁ V&?‘ﬁ%‘n&g’f‘e > LY r@‘;a Sfive
(XIX) is a racemnic | yﬂ°' ; .c-’sgﬁe' st 1R 548 | péaddinin i@degnlﬁl ., dctive
i soners i*.e the Df&fdfﬁhﬁliydrokenfsmﬁﬁmﬁﬂe' amier Tiecred sfmply
exanpl e, by re@ct ng uedee pooli qrhngfm‘ ‘-"f‘., -F@M‘l“esﬂsb?"l"’ﬂé’&d b‘§é‘§§lr ati¥h
The following are SRS m@jh el by AL ﬁ}?%nhﬁ

conpound§ (1) of th@mﬂﬁéﬁ@ﬂia SolR¥if2 [k "tHe Ipre: iz bofabasz Rl thik reaction, any solventsofar

[ a- Hydr oxy( 2- ani noi:hhit Ao nek-djskurla dhe tractiod alay Be ¢miplaged3and rthiege o %Mﬁﬁ

15 met hyl ) - 3- $8phemios-csams FW%% mfom’ cgeznft;acmondfte;sndoes _55
a- ( 2- Am not hi azol yl 'ﬁ‘r = at gﬁjﬂ: ’,—'é 5 ﬂinaap;g,aﬁ:smo Q)rganic

met hyl ) - 3- cephem 4- oo bl eucR@d phridine, qumohne, 1soqumohne, triethylamine or N,N-dimeth

7[err] (2- Anot h| azolaﬂﬁh!y . blyscﬁymwm@}e- -ﬂ(’% most Q9|1t Mﬁg@a@;ﬂ ) 3_
20 ﬁgﬁi %MI chlonde may be also emplo yed. The reacuon

20 roceeds smoothly under cooling, but, if desxred, it may be oonducted in the
nexghborhood of room temperature. - , S



7a- Met hoxy-7[err]-[a-(2-am not hiazol -4-yl)gl ycyl am do) cephal osporanic acid
7a- Met hoxy-7[err] (2-am not hi azol -4-yl ) gl ycyl am do]
desacet oxycephal osporani c—acid
T[err] (2- Ani not bi azol - 4- yl ) gl ycyl am do] - 3 (5 nmet hyl -
3, 4-thi adi azol - 3-yl thi o- 25 met hyl ) - 3- cephem4 car boxyl I C
s : 25
gr/r ] Hydr oxy-[ err] (2-am not hi azol - 4- yl)acet am do) 3-(5- rrethyl \JJ 3,4-thiazo
“210y| t hi onet hyl ) - cephem4 cag¥segli c -aci d. The invention is frther -
M 0 T oUdnck %W,@a,elf&nmlm 10 Rhaitves slxarpies 1 to 7

and sone sabjected cro Hiyi i€ %o u&tdeaﬁee dofipoupdse{XAX R THe rydiolydind St art i ng 30
natera|scatmdoutmasolventmr§* acldorbase As the solvent, methasiol or
30 fer 20 :

ally uagd _uslyu er cqo}
[err]-ox at, Glofehmsic ' YfcHdcBlo , I&!&E&Q' in 260 m of
anol is rmlom éahe mmwrsgdxmdmdmmdsfdrtpmassﬁhéxydvxidm @sed s d@ndensed under

reduced \d the. residye is, drslve.dl "Q%a -"HC The 35
Sl on i i %‘&"ﬁm"gﬁn 2R -

!"?a

tyratg and<is

~adj ust ed uycper ie&dhi:gmmﬁ)&ﬁﬁmmml on of

" the-m xt Uel

. hmpam err] am _nothi azol - 4-yl acetate 6.4 g.-

: rfgl% j Rreferable-gpes of ‘the °°f"é1“r] C 39‘06;
i Found .. C. 39.64: H,
4. 095 N 9: 62758-[u-H_ : MZWMMYI%MQI-B-MWHMMMHO (estiér). (2)

Et hyl aoymi ] -' |2& ate ). tarnedrnthefore-
going part i 1IR3 i Eﬁ‘ﬁ%ed'fm;&l "5%'5 formc acid and
10 M of netigajad?-Anihoth m l)ﬁycﬂdﬂ&ﬂ-ﬂ(l,ig-uﬁ&-smsmﬂlwta and the mxture is
stiPed for 3 m-4-c{ l§ﬂem;:|er i ce-coding... The fi I__t,e:r ed reactXon mi xture
i's condensed; y‘%%‘ oK JZ.., dpRrepmerEphitent rate i s passed

t hrough a colahrmdpa ed vvrt on: L& hange e n 2 Tt e (Regi stergd
Trade Mar k) A8He42-8id W)slmrhmmwm&mdmwiamm-ﬂmmo renove form c

’r;n‘-m'v‘ £arpo ‘ O-a 25
a-{ Z-ami n;l}: 1)

I ; ive 2=
o ot acor P GROASI AR g bl
I

-

aq et hanol gives

pure sanpl e, 50 . '\ﬁ I't1.ng pol %%;u Cédec
50 Anal ysks: T B h o o ) d '
'C 35619)4/:“ ?mﬁ%%oﬁ%%ﬂ Ntﬁzl%% Pert ): 525 11H m, [err] 55

s Reference Example 55 ‘Violet color with
N| nhydrl ngﬁ%ﬂ e%ﬂ ?‘éﬂ iy W% ogfs of thiourea and
53.5 9. and the 'ue'is'dissolvedml G ag, ¥ "HCL The
1, 536, 28 1solution is washed twice with ether to ZehioteLtinydactédCbutyda )us&ﬂ et hanﬁl is
stirred f pH. 731—|°7c-ﬁ1w1§h NRHEQw Fhiomfore exiriction of ﬁln 81"6 betoxfnder reduced
pressur e.. N 31'5"“?“5 Ga'dﬂ'e ‘ 03 ‘Pﬂ%‘ r Z"‘ a( “t'he obt ai ned aqueous

sol ution ﬁsﬂm d_ g V\%’[h et her, gd 130 nL of 85% aq.
forr]igc aci d ang CHONanol gj g b?ﬂ}’l 237 g of zipc dust 5
added gradual vy to this mxture and strrred for 3 hours at room .
t enper at ur e.' IR (Nufpl, Toe): fa43(1(€r=e€pll)elﬂdﬂea¢r)m xture s passed through a col um
pi cEed Wit h. jor _____xchan e_.:r ¢s|-n {; r_rytP el Lt (glil )%&%ﬁ)& theiTm col um i's washed
Wi th wat eyl tved Vi 3F120 RATHP Btobthit Gcidd Wiid 10
y|’I§|t¥Ehﬂﬁid6d275':_g ﬁamcwlmchdttbe mitewnt is Gddredviot 3 t he sarrpl e .

dll

2- am not hroa
ihppnﬂgﬁdg enrclingy Ihp Ender reduced - 45
gte)]E :fgﬁgep{g&s q ooneentrate 1s m a coE fon: hyl
erli ngﬁsm igade Mark) IR—lZ . The column is was y -
[err] oyi Mivater . VtheA G leldicé with A0GACY - rbméie: bEg% 2y.) i's dissolved
in 10 nl . amiotb gl-glyfiod. M@gmmmﬁfwhaqfem&mmlpmzw dust (300 py.)

i s dfded tl\iFlt{ﬂ&P@mS ¥5trl'1|96‘i§(dﬁder ice- cooI ing and sti rred for 3 h#urs. The
reaction m;skrr_e is

- Caled. for QH,O;N,,S -}H,O Gy 32 96; H, 443, N, 2306,
Found : G 3294 H, 461, N, 2222
-NMR (ppm, 1oo MHz, CF,COOD) 5.25 (lH s, > CH——OOOH), 6. 75 (lH, s, '55
55 _ 5-H). _ ) -
' : on!ct color vmh thydnn reagent. - I - -

- Reference Example ' o
A soluuon of 19 38 of thmum and 53.5 g. of ethyl a-oxynmmo-ﬂ-oxo-y-chloro-



condensed under reduced pressure at below 30[err], and the residue is

adj usted to 15 pH 7.5 by adding | NNNaOH Ethyl acetate extraction
gi ves 2-aminothiazol-4- 15 vlglycine ethyl ester 130 ng. NVR (ppm

60 MHz, [err]): 1.04 (3H, t, -[err]), 4.18 (2H, q, -[err], 5. 35 (1H, s,
[err] ), 6.90 (1H, s, 5-H). Mass: me 201 0549 (theoretlcal 201, 0571). 20
Ref erence Examl e 4 : .20 To a solution of
26.6 g. of etbhyl [err]acetam do- [err] 0X0-y-bromobutyrate in a m xture of
50 m . of ethanel and-20 m . of ether areaﬂm,daﬂg.-ofthi- oureaand.'15. | .- ofyy
pyridine.  Them Xty e in Jonmg - _

for 4 hours under r ghledXmde :
pressure and 25 obtﬂ}driﬁuem@fsol Miwﬁﬁﬁt@atcewhtse& dée. The
m xture is ex# act eff jag.Hormic Eid3 MdHED nihd qmncérUhda &c—cmlﬁxgswsgepamact ddtis
adjusted to pHio by gﬂg L Qgé[ﬁ%»‘Ft Sy E?ét“ate The s
ethyl acetate extra&a,h OGS ﬁ_rm hed with | mratels
added a small quant witlyltt% Btﬁ aib @ givel ¥ nﬁ%ﬁmﬁdﬂﬁﬁ&&l—)}lgl rzmga witidh/iy |

a- acet ant do- 2- 30 hentample obuingdoin Reference Bxample 1 ifviall wéspegtspoi Nt

161. 1[err].

C, 44.43; H % 39; N m Z-ozy?mEmﬂomazoM-ylaceme hydrochloride (503 mg. s Afksoftld  H.
5.24; N,316.99. Refior brtECSEdandSmLofetEEmleZmz:dusxt(BmmngD)hs e g of

mixtpre xs pas

R%Rreﬁ!laéx)ﬁﬁélés Cal cd. for [err] 10._

ethyl [err]-acetam S S °f-’n '1%9 0039“‘6‘?

of ethanol andg20 - é_and 5
mL of pyridine. Theylglyattumﬁetu& Baautged under refI ux for 4 hours

condensed under reduc (essure he condensate i's extracted W|th et hyI

acetate and the extra M Wﬁ%
and dried. The oily suhﬁi B fe20 49(rheorenb1 1,0571 00U & ned P & The eXtraCt by .

renoval of th§850| vent- |s purlfled by silica 40 gel - chr ormat ography to.
gi ve ethyl tam do- q?%hl% CIEae TR _é;o_ey_b 4. 46 Melting

poi nt: 148.9-150] er ]so,g,n e T i o .&gﬁfé@i’xy 5. 39,
N, 14.50. 45 (the mixture is snrred for 1 hour at room temperature %
5.40; Ny 14.2 h°‘“'s underasﬂumem_mm Ecampiss:oﬁleﬂégi mdsmednced)premire indSl '

a i o |
of N-[err] tr 2ehl or Ao, 1 1 DUl ’HW"
[err]-acetani do- [e%%&m ! Ry %&%ﬁdﬁ }Fm 3h ggded 1 8
g of N, N-di net hyI ani | 1The ethyk bm:):xtw:tés wshslx d:lieaadd tondenitd. ToOthisToméntG@ AN

t enper at ur e, 5opdded a tiop of @thylTdracepmidé-gue i s
di ssol ved in : n1 aml'I'"lofl"”ro -Jr me Bga "’ng’8’“§06?| n is.washed with 3N HGEP,
wat er, and dri ed. Tlmalysiﬂl-r-d r;atter which -is obtained by renoval of
chloroformis purified b IforcE&Hg@LNShr omat Gt hyfllb39,gNye7.EL hyl

aceahni do-2-[err] trichl P‘B‘Qt hoxycar bonyl ani fot44§i aBot-24- Db A6BW™-ate. 1.43 g.

Mel ting point: 161. 9[err] 55 . = Analggf@gen%e %5 C, 33.70; H, 3.54;
N, 9.82. Found5 Toasoluuonof346g of ethyl o~acetami ' ' eﬁ.‘kmﬁkurelO 0635
12 . of50 ml.ofethanolandZOml ofetherareadded 189 g. ofN-aoetylthmurea and

12, NVR - (ppm 100 ﬁf{hﬁ‘m&’d o Eﬁisﬁ‘fdef‘g i Jﬁ?@iﬁ

1.88 (3H, s, % aq| KAFIGI0, sl thon Witk

Ref er ence Exar‘rBI e 7" ls ftﬁmﬂu extracp by gemgmal oof . thie): is piirified] by |s:l|ca 40"
[err]-acetam do-2-[ Jevk P (8 v§ a—acemm:do-g.acemmzdod:mzol+ylacemue 446 g ,
-yt

car bonyl am no)thii zol - éce ate.in.b m. . of: wat er- i s-added 2 m-. of
IN-NaCH and the i xAnalyds:s-" stirred -or 2 hours at reom

t enper at Ure. The. . r eac f?ﬁ%t’in%Np% 1/4H0 TGy B oS3 N M.
P Q? 'ﬁfv@ T G H’s4o, N 1421, 45

5 To a sol of25.l. ofllfrdrfg?ce chloplethG sony
: o a solution g -(i8,8,8-trichloroe oxycarbonyl)thmurea and 2.66
~of ethyl a-aoetam:do-ﬂ-oxo-y-bromobutyrate in 50 mlL of ethanol is added 1.8 g. gf
: “N,N-dimethylaniline. The mixture is stirred for 24 hours at room temperature, and
50 condensed under reduced pressure. The residue is dissolved in 30 ml. chloroform 50
: and the solution is washed with 3N-HCl water, and dried. The solid matter which
* -is obtained by rémoval of chloroform is- unﬁed m chromatography to give
ethyl a-aoetamdo-z-(,e,p,p-mchloroethoxycarbon l-4-ylaoetate 143 g
Melung pomt 161 9°C.

55 Gnalyus

__ gnlcd for C,,;H,.OuNsSClg u{go G 33.70; H,3 343 N, 9.82. »
.~ Found:’ C, 33.69; H, 3.64 N, 10.06.



washed with ethyl acetate and the water layer is adjusted to pH 2.0 with
| NNHCL and then extracted with ethyl acetate. The extract is washed, dried
—.and condensed to give 10 = Nacetyl-2-Terr] 8-trichloroethoxycarhony| am
o)t hiazol -4-ylglycine. 65 ng. nmelting 10 point: 158. OOC. Anal ysis: -
aled for C[err] 30.05; H 2.77;" N, 10.51 Found:
30.15; H 2.52; N, 10.23. 15, NMR (ppm, 100 MHz; [errl-DIVISO)
29 (3H, s, [err]), 4.97 (2H, s, [err], - ,15540(1 d, >CHCQZ]—|)
1H 8 _5-H _Exanple 1 A _solLs36281 of 237 ng. of
[eJrr] tri chlh@uR Xygoaupe Nyl Bukop- 1. CH,CH),
trichl oroet hoxygr%yushr%ﬂg)si noe:ngj ?%%Hhsacmggz),ag%dg%na: 8 m, of th| onyl
chloride 20 \W@%ﬁ)fkﬂ(%w%ﬁhtenperature for. 1.5 hours. The .excess
t hi onyl . chliori-de is. rermved[Re@lQ" duced pressure To the residue are
5 DaIT @By e T e

addeyl 183 NOredh 7suspeisiaf Cé P1va!  Bp-wichibbobidty-et hylsacet ami de.
The' m xtaarbenylammlthuz dyldoesate. in)5. lnmgf wata:ndaddadaa nB.DofrtN-NaﬁH etdhyl acetate and

’ iy _H“"gyer i's separ ate
filtgate Nace@@mmaprmmﬁemmmoﬁmmazpt@ﬂgme 69 mg. VMel ng @Wf an oily
resi due. Theint: P38.0P@si due is di ssolved.in excess 5%: sodi um bi car bonate ag.

sol ution subj-ected-to ‘col um chromatography on* pol ystyrene resine
(Ambertite @tca.]fmnem.ﬁ@,&tsmc;ln,o by ‘&odoiws & Hjerm; ON, 16.515 A ) fol .owed by
el ution w.t hFonmt:er e corfbl ned . el ue,tmws H,oz)mnN; auad “obt ai n'
sod m 7[err r| chI bon amg &err o
)th| azol 4oyl - acet am Jo)cep osp R 30 Anal ysis: - Calcd.
for [err] G 31 12 H 2. 48 Eunphdl, C,
30.96; H, olutign R (B .' 9 __ B a 3.70 (2H q,
2CH3), 35i stirred. atroom 1pe { Jexdéss Wiodyl Ehideid 1s ) remch azol,ﬁ ring,

. proton). _ . Qnsa Jar dééiih rﬁﬁﬂ ng. of
7[ err] et Hsidandisr &I»N limethylacetamide. Chhe : -
car bony! a l“ﬂ’.ﬁ% 30 nlL of 90%

Sq. 25 0rm £ 'j' Jeduiéer [D. mg) of &/ GA ri tnmder -2§t| rring at

- [err] andresi Mdlssolved mrmoctsuir‘}é so@mbmrbomie ﬁq)rsomnoﬁ dnd:mhﬁmaﬂ t0C The i nsol ubl e
mat eri al ng quromp - i GAmpherite, K AB-25 guaufacgired '?yrm c'acid. The
filtrate R4 - - X-YoR e =TT re. The residue
is di ssolqcﬁb-mchkﬂ&th&ysaraﬁxymi.ﬁﬂua' n-aky] %W ephidlogpbra I's bubjgl ed through
t he sol ut for 20 mi nutes ‘and insol uble rraterlal is fllted off. The~"
filtrate t Nerd &ﬁg of kh tuge; pr-oduct, which is
di ssol ved: 45 %‘.uc:d[f% %’ﬁﬁsgdl U i‘car bona%’e?(lﬂgl% g’oggl on and purified with
a col um packed W th .45 Anberli te XAD- 2 (manuf act ur ed by Rohm & Haas

Co. U.S. A. ) QO:DP): 2.25 (3H, s, CH,CO), 3.70 (2H,q,21(1!-12), :

(2- . not hi-azol =2yt E) FEVT Ay &(SW!&& Eﬁ%‘?’%‘f‘fﬁte Analysi s: - Caﬁscd f or
[err] C, 35 78:. H, ~4A0;" MExaniple 0. .50 . Found :

C, 35.22;: I-T43 9301111500 q§359p4mg of 7'.3- ri

(3H1 S, LA . 'R )

sol.uti en. wﬁshedvdtﬁ 59% of fu[naitra}xdt'l’hediltrmeatnh@m aﬁ‘itﬁ)\)x{d&- [er HB : 55

L1 chl or of Wmﬁﬁ;@? g Sl iy o . of thionyl
cniori eThe is'1 to afford 380 mﬂoduct hich is' dissolved

13 45 stiinreg sodiusk’ Rl a&wbe WSﬁtht hi on I chlori de
is remve@hlb}ﬁmxAB@dm@cmeébsBm &H;astfh:a U&ADMmaraadnmlal&d 1.10 g. of
7- ami noce‘ﬁ%‘&?’ﬁﬂ'ﬁﬁ‘ﬁ@cymﬂ&k@hmpﬂmﬁ S ¥

Analysis: — . ' o
© Caled, for CmeNasOGSgNa 3H20 Y o} 35 78 H, 4.40, 13 90 _ :
50 - Found : Q 35 22;: H, 403, N, 13 .74, 50
" NMR (pp: 100 MHz, DzO) 225 (3H s, CH,CO), 3 66 (ZH, q, Z-CH,), 5.26
(lH d, 6:H), 5.30 (1H, s, CH), 5.75 (1H, d, 7-H), 6.88 (IH, - thiazole
. ring proton)
: Example 3 L
55 : ‘A solution of 140 g. of (8.8 ﬁ-mchloroethoxycarbonylammo)—-:-[Z gﬁ,ﬂ-" 55
mchlomethoxycarbonylammo)-thxaon-yl]acetnc dcid and 25 ml of thionyl chloride



acid and 25 ml. of NN-dinethylacetam de and the m xture is stirred for 5
hours at roomtenperature. To the reaction m xture are added 250 m . of
ethyl acetate—and 5 satucated ag  NaCl solution The ethyl acetate

| ayer is separated, washed with water 5 and dried over nagnesium sul fate.
The solvent is distilled of f under reduced pressure and the oily residue is
di ssolved in 100, m .” of 90% formic acid. The solution is cooled to [err]
fol l owed by ggadual addition ‘of 5.0 g. of zinc.dust and stirring for 3
hours at [err] {sheei nsol ubl e .mat eri ‘al's are fif3g2sred of f and the filtrate j3s

concentrated uader - 1Q o € f - 30 NL
of water and hydrogemndw at mw Eﬁhéigalggéﬂ “ﬁﬂ?t l!!ﬁlorlid% i€ gﬁ%ﬁ

solution for five m nudeleST otH&N;rﬂnnmh cetarsidd addlthe mthmerisahmedafmes hours ®1 ed
off and the fil trate" ot 29l of e Faé’sﬂnéue |s

di ssol ved in 5% sodi umﬁ%egg %3%%1&'3“@%%55%@%@% ke P:haf‘fgeﬁa .,,RS‘%“ o] urm

packed with pol ystyr emntthe

cod um 7L er ] -2, am 05 ‘@Eﬁﬁ@w %g&?@@ %@%Eg?%ﬁ“ ey o "
us--soluti e resulting

Anal ysis: Calcd. for i gﬁsgeh through
C, 37.09; H, 3.93. 2(@naterisls are filtered oﬁ and the filtrate is concentrated under redu
20 To a sol ution of is- digtolved in 5% sodium bicarbonate aq. solution and purified with a column

[eer] - hydr oxy-s2- (, [ & ‘.ﬁ%ﬁ*ﬁémﬁrﬁ@ﬁ% B el 4 ahacet i g
acid in 40 m . of ‘tetdd hosgene gas for 10 m nutes
at OOC Excess phosge%‘d@r s removed by bubbl’ing: nitrogen gas at 40[err] The
solvent is renoved u r%e&@gsmg ﬁa zﬂ'd’e 4. a gnlofnpgwl‘ered cyclic
25 car boxyanhydri de. ¢ - .C-37.09: H 3.93. :
25 Then 500 ng20of 7am nocep haI osporam C Bﬁh,glems suspended in 18 ni:

NN- di met hyl acet am de afd a&ﬂeuqngat 40fg bhehyﬂyqu-u-dz ,.b-mqr tl;enylamua}zlded
under stirring. ‘stir JP‘" C&’c °F% and
the ethyl acetate |a }gg}; g § wrth
5% sodi um hydesgen e&b&wna,tdﬁda utron The extract -
acidified to pH 2.0 wjt FhenN\ioqwop: Vrlnmnofffpluleapdrmqh@d B chagend8Dins\§| mb Pfolﬁ,N-

agai n extTracted wi th G 650 v ;"mﬁg‘ ;?Ej%/ashed

with saturated aqg. ] Msa aﬁdwsts GARR) B3 6.S Soldidin

msoluble

resi due, which is di

sol vent -is reddved ;gohehuome ek ﬂe&kﬁﬂeétdlﬂ'lgt()wmh&Mhaad'ﬂld% 30

s e S a iy ey
fied with | R e :
e e ol Pl véﬂm»‘twgm

Giciibonste @Y. soldion PurffiedHaills a Glumn Ak
the same manned5as dew ] trade gnaghy tAmiberlite OXADr3; manufactured bY
7lerr]- hydroxy [err] :.éh _ ‘E@

Anal ysi s: - 40. Wg%}o%‘;; 35.

40 Found: ' BT c 32 16 H . 3.06; N784 [err]

07 (2 e 3H}§“’*§-ﬁz§f”§m &O{-;r,ﬁa g sl el [ o

CH), 7.48 (1H' s, thiazole ring- proton

Exanpl e 5 . - NMR (ppm, 100 MHz, CF3C02D) 224 @m@m 5 ny.
of 7[err]- (a hydroxy [err]4f82H2{'l: ?{ @Bﬁ éﬁi( _6-H), 5.88 (1H, |

anm no) t hazol yI ] acet am dd ce)ha sposr l 90% formc 45

acid is gr'aduaﬁ |y addedT8QQolibn of 745Ztng) Gf Wh {8.4,8-BighlstbedidycarBshyl he
mxture i's stirred f @m@o]dm:ols-sé]ace[amido? philbneomnirsahdjbl 39 mbitof YA | fermécr s:nd is

filtered of f and wasigEdnally ad g% 'l‘,fa@‘sﬂe‘;”m‘ﬁ:‘r’e ﬁaﬁmﬂ ved
filtrate and 'v%shr nggo,'grtgﬁ,ﬁp Qﬂﬁ L&&ﬁ
resi due i* di ssol ved The r&fifue. $0dié snlmi caithnateS &4, u&lum aamd:et

i nsol ubl e mat eri al s. amaterigly Flp fmmeatﬁf fis| nmﬁltdem
col utm packed with p@m i t; d°by
Rohm & Haas Co., USA) 1Q- a|

7l err]-hydroxyss err dysisrd—not hi. azoI 4 I acet am do ce haI ospor anate. 55
A[nal y]s| Sy_ . Y [ ] A(n ysa for CisHioN, 0132NX Z)H _ ; pH, 394,p N, 11.52. 33

55 Calcd. for [err] ©37.04° H_3.94: N 15’3 70; By A6 N 1186

C 36,70 H 3 66 v 1%%"?%1’9@% Ftr‘ﬁ*t W%ﬁ%’“’t&”]

5.56 (1H, s, CH), 6. 92 (1H, s, thiazole ring proton).



2-[err], 5.23 (2H q, 3-CH2), 5.32 (1H, d, 6-H), 5.85 (1H, d, 7-H 60

5.56 (1H, s, CH), 6.92 (1H, thiazole ring proton). 60

14 1,536 281

14 Exanple 6 To a suspension of -1. 17 g of

[err]-ethoxyim.no[2-[err]-trichloroethoxycarbonyl-

o)t hiazol -4-yl]acetic acid in 20 M. of water is -added 3 m. of

: odi um hydroxi de aq. solution. -The resulting solution is I yophl lized to
/el he sodiumsalt 5 1,536,281 , 14:

5 5 To a suspension .of the so gL 1Tn 30 ot uem@added 889

ng. O oxal y'l'oasspcd:ionbt LY gofleedo mia.aqu-(&%q,l,gm byl3Gakam de -and the
mxture i q‘;i‘i"‘eﬁyi"ﬁ?“c aci g, (h!nl_rdomdr ddedtbi. of [IMesodidmvent i s renoved
undex redfes ( ‘E{T

yophili !ﬂlheéodt ﬁm m . of .acetone.
The abovehpgdeldnd A of-N' i eanlidd nﬁsgﬁé’ﬁg ﬂpwr seSadded to a
sol ution & mtempemu Isajventol re?no&mlxmeeda :ﬁ and 630 ng. of
sodi um Hﬁ/ 20“‘““"" tein 50 “of vvater_ and 25 m . of
acetoone V&Héle |6fr|7 hﬁoﬁﬁ%ﬁ EFG;’L‘E?RW}“ ‘ﬂﬂ(ewm,"!me is stirred for

an addi t |°mbaiate2n 150 udl.cof M il 551 TP e o e Shydogn; | | ed0of f dnder

AUICS al

reduced -:,ﬁ r dsatuned& ue@d@ortah&hcmrsrasrm&hﬂﬂm - Rceinb}! acetate and
aci di fi eQededsle & ﬂ{‘% lreeu _ls_wmmbo gt is extracted 15
wi th ethyhthauﬂqlau‘eﬁte bedshbd vith Marer Was e t h water and

dried ove!tIh s@uncmssuimiatﬂ:e mmﬂabwﬁfmfvﬁhe ettracts
af f ords “‘ﬁg“%‘f’ lf ln % bigdrbondne aullutims sai-ssol ved in 5%
sodi um blffeﬁ&éa ;msl y “t@“@&‘m& ﬁFMt-ography on
pol¥Pst yr eﬂ!moteﬂre goa,ﬁ“t g Mh & Haas Co.:
USA) and P %?Pwelqgmyoéwdmﬂ oﬁmwmummm,,.et hafbl. The
fractions co'ﬁ{?%’f’?? ﬁ?séﬂmﬁorrpound are pooled and lyo- 20
~ philized Abglysbt-ai n 184 inng. of  sodi um 7[ err]ethoxyim no-trichl oroet hoxy
cargfnyl ami - frir £adt Mog&%m&am dq] ssephal 9/POMNANGLE. Anal ysr s:-. Calcd.

for*Terr] 35 07; H, .3.09; N, 10%233.2425H, 3.18; N, 10Bdund: - 25

C, 35.24; HNMR I, Noo WH33¢F,C0,D): [efi]: 1.50

(3H, t, [err] Clis .{337H(2Hs q,[BCHl), 4313(%%\/%’1(%“(}&?%%’_&(2H q, [eFr]

4.99 (2H, a; S5 E gglg é'*lJI-;dB-E)AG , (1H,
oo T-Hy 7.95 (1 § ’ts I"ég?'f' proton) 30 . |

imino

Exarrpl € 7' To-a suspension of 3 _ o )
. of [ -edrbdn mmﬁm chﬁeggj gr '.:.q;!,”_ ' - f.. ;’.49 no)thl azol -
'yI I acet |°¥1Y&éhlqhdpram51 dtopoletbdimmsylﬁmmrnﬂdeadd : i .chl ori de

andysl dr R pramure Thecsplrast s aebved Gedrpsssusaadthered for 2
r 3 P v + Qe

hours at gf . 41 mﬂ‘ duceds pressure
and the 2% me. : Ll & Hid (pﬁrmﬁmmg The acetone

sol ution |lgé 'B'F s sti dorwhtaﬂ@nonasz m::sratrmg: feﬂpe_m?ﬂemmmé es to a solution
of @72 mﬁ’lﬁ\“ Ie | _ ,_ wofaslsd)dr um hydr ogen

' ' L ahed rr] 4he m xture
is stirré mhydradmazneﬁmlsulﬁtehnup&aﬂih of & and.the sol vent
' ' )-aqeteous solution is

oin nél%r@-fé/q.g |
wasfzed 48 Ex,m k T(f&ﬁ%lum g% ﬂﬁ““&‘t!l'ﬂihf‘f"’e&“t Fobtined, | N- hydrochl oric

aci d. -The sol utlon IS extract ea W h et hyI acetate and the con# ned

extracts ar.p vashed Wi ver. .anhydrous magnesi um sul fate.
Evapor at ingiiy ,ggc 'z;ﬁ%r "'{'g'i': "“" ilerr] - [2 - [err]

- trichl iirzcnt phosplrds ,r- 380 th| azol ) - 0) cephal ospor ani ¢
acird. Th; s Ot Rixfue become hpmegdneant Wbﬂetsmmm!lth;mmmunﬁ mmm 455 in
Exanpl € Hekbe SV % g{ﬁ ed qff, ugde sion of 390 ny.
of [err]' )id&ll’f&— (Eﬁ:fn eruh.]m 278 gr levavia Tejetayeile

is stirred for an additional 2 hours at room temperature and acetone
st ' unider reduced pressure. The residual aqueous so!uI:on is washed with %
ethyl acetate and- acidified to anEH 2.0 with IN hydrochloric acid. The solutioti ‘is
extracted with ethyl acetate the. extracts are washed with water-and dried over
anhydrous magxmmm sulfate. Removal of the solvent gives 7ﬂ-{a-ethoxy1mmo-a- - :
60 --@ﬁ,ﬂ-tnchloroethoxycarbonylammo)ﬂnazol-4-yl]acetam:do} cephalosporanic acid. 60
product is identical with the compound btamcd in- anmp 6 in NMR spectrum o

)ttﬁﬂ%ﬁz1 daatxmbmm:emmmnmmrmsmua caBbor i de is added

(in CF;CO,D).



312 ny. of phosphorus pentachl oride. 50 The m xture becone
honmogeneous while stirring within 10 seconds. After stirring 50 for an
additional _hour at roomtenperature, the solvent is distilled off under
reduced pressure and the residue is- ‘di'ssolved in 5 nl. of acetone. The
acetone solution is dropw se added for 30 mnutes to a solution of 272 ny.,

of 7-am nocephal osporanic acid and 840 ng of sodium bi carbonate in 10 n . .2}
of water and, 5 m . of acetore at.'55 [err] The m xture is stirred for

an addltlonalk"?s hour s .at roomterrperatunfssﬁazxd acetone 55 is renoved undby
reduced pressyrer—The resrauar_agqueous squw, 109 |s washed w th ethyl

acetate and aci dified fga El‘be&n& o 4. nJgN,f whlor&thexysnﬂoum on is

extracted with et hyimmwm-eywam @xZQ bt of m M‘l’@ﬁ““and

dried over anh dr ou 'gﬁ;gm degﬁjoﬂ(:f 2 sygpcpsign 5
7ferr](-et hOXy m no mmcthylacetamui and the mixture is stirred 1 hour at room
[err]-tricloroet hox;e&a&hm-a v i Qistilled b 4ndet fedicat press: dyms%lmc

acid. This _ .60 pﬂvemmt{s ﬁ%&m ) wgggg)ﬁgsg;mum eptipt,

Example § in 16\"VR S ﬁ)m ng at in the. course of 10 minutes. The mixture 10

1, 536, 281 is stirred. for an. additional 2 hours at room tem aAgetore- § daillal off

suspensi on of 347 nyldeniédnﬁce:t l]eamyl and 1the- dqfeo IStWaPMV@h aP‘bonyI
ani no) t hi,azol - 4-y| | agdife! % Yd‘°6‘$3 %‘;5 ’swﬁg :
& 1@ p:{ogdxyiwﬁae 1s

I N- sodi um hydnexi de -.
sodiumsalt. To a syzj nwmusahtdo}cephil&pmmmcxdoenzene

are added 300 ng. of - oxal yI chI or| qd 1. .3 h am de
and the mixture is sti¥ 09 %éﬁfﬂ: %g%@}é%ﬁ &@og% gﬁt |s
distilled off under redu rségq é;td{); 789 (BE Is(thdzdléSrisy dH _
m . of acetoned The acet cﬂ;e-mnl ution is. dropW| se added to- a sol utlon of 2%(1 _

nmg. of 7-am no-cephal ospoJ anic I d_and e’'in10
10 . of vater unaggg&mm : %ﬁ%ﬁmﬁ%ﬂ %‘&‘TM %me
mxture ° 10 is stikd anmﬁmaddmelf&nas h&rhcm :
i ¢ =m&(§‘§ F | on %
ST T8 A B T bk ©

Acetone is- d| s215i | | edndsf. fedumderessme_
washed wj th et hyl agrat e st fel :
acid. Thé product i gn@ﬁeﬁ : : 'Thshethﬂ Até) @ercis t ract s
are washed w th W&t@d‘parﬂﬁdaﬂl‘ umsulfatea ?‘"fm ¢e‘f
Evaporation of3(t he gt Sa’Fﬂ' P@S% gg{ W ﬂ'géédo/ ormic_aci -
n\ ZIn 15
bired ble ﬁcﬁd Bor ani ¢

[2[err]-trichoroeth :
acid. NMR (ppm. 100 Mg "u]nde?. Pissufe, To e rrdsidudis48ded 2¢iml.[of wathr, and . 85

(2H s, Lerr]n 4 96tl(é2 ey edgn% wggi %gﬁuﬂ?ﬁ

7- 7.39 1345 “!

SO|C:2IOH of- gOO o % é?‘%m )naimied[b? [err]
trichl oroet- hoxycar b%ﬂ) ) Cdaj H&b)l Jthe/ a}neamtnqr(dm@ed im Fapoiple

thionyl chloride is TA@-agpino Bﬁsf’ %MP@“%@%%S :
Mﬂ% ﬁﬁg@mssure To the oily %

thionyl chlioritl is™¥
resi due are added 700 ng. of 7- am nocephalmm le 35 sporanl c aci d and 15 of

mL
N, N- di net hyl acet ami de a'nda 1 shgpension b5ﬁ358 -
it $,°° su e and

L

tenperature. The red "j e amo i
then i s washedgyi t h ;5fbe edtuRGnd tma L-es;a@eiaisavehayer 45

i s separated and. drluedOmienf amgm:e mmtﬁmuen tﬁﬁh erﬂfonwye under
reduced 30 ~ - pregeufion of &7 °ﬂ’%§°§ &}ﬁ |n 50 '
m. of 90% formc aghyk the Idgtirse "ﬂ';nq& m%&ﬁ@

zinc dust is gsgdual mdlsﬁllaae»ffnmdeitrednmdreﬁm 'llhe&esmndraqueats [errjo

The insolubl e nater |selb®nasua¢ witly eshyl Wteamﬂ.l’lillztor‘&ibem rieiat ed
under redtced press 8 ovel ashive I St Podboration 0 ik ¢.hen
hydrogen sul fide gaggl S{la¢ minb L GUI2 (83,5 sGettBDic mmmiﬁbmmioesu -t ng
35 i nsol ublse mat mhklo}almcefox&ctm rgﬁdacxdnﬁeld&@%l Itrate is

concentrated under redyg l&r ﬁ;u&ﬁ +‘§f}”&§‘? dl% éﬁi’ dbﬁs&i%g .i(ghS%
sodi um bi carbonate aq: S0 g [ 3 2H,CQ gshgm.ga

pol ystyrene resin (Anberlct,ecﬂ;%[} ,(m,’ed;m-fl-apuu(eﬂ cby-n), 7.26 andRc&irﬂI&tHaas Co.
USA) in the same manner- didiedld drg@rotm)- Exanpl e 1, to obtain.

60 . 573 mg. of the acid obtained in the above method is dissolved in 5 % sodxum 60
blcarbonate aq. solution, subjected to column chromatography on polystyrene resin;:



sodi um 7, 8- (2- am not hi azol - 4-yl gl ycyl am do) - cephal osporanate. This product
I's identical 40 with the conpound obtained in Exanple 2 in al

respects. . 40 Exanple 11 To a suspension of 1.563 g
of [err]-ethoxyimno-[err]-[2[err]- trrnchloroethoxy-

car bonyl ami no) t hi azol -4-yl acetic acid in 20 nl. of nethylene chloride is
(§§ﬁed 1.250 g of phosphorus pentachloride while stirring. *The mixture is

yrred’for 1 hour 45 room tenperature and coneent r at ed @nder
dyged pressure The resi dua,ssszsil ssol ved- 45 |n 20 m. of aggtone. The

~acetrone 30 al GRIIS asgl.pttomef 857 ng of
7-am no-d?éngc@g %A‘ g M emed %r um hydr ogen

car bonat tyophilized lﬁi_olnimvxai afg. of) oxﬁmﬁbar[e-w,puﬁchhio- under stirring in
t he cour s@ovmlmm@su-ummwmmwwa B9&%ur s at: room 50

t enper at nd acetore-is distilled off under: reduced pressure The:

r esi dual for @m,ggb;s;mm HSOWaS iop 64.44i; th gb&}yIN agetr.ate, aci ified to pH

2.0 with INFM:r ochloric acid and ex& a&;&ﬁedmﬁ.ﬂh RNtihy?. acetate The
conmbi ned ‘extracts. are washed with yater and dried over anhydrous nmagnesi um

sul fate. EVRPQI g on14H“’g r‘aﬁroq,sz-(ﬁfwm k) o% ;_)Set :\Ooxyl mno - a

- B - | cdylamayih 8o ydsacewny |
_ g tt AIVR (ppm 100 MHz,
[err] I (2H q, 2[err])

4. 23 (2H£,eg.,,; fﬁa‘r ' g e Nes 5.80. (H a,

7-Hp, 7 &mdhﬁu@sthémmsmlugqn tid & reri ot Dtecesl)off. e 15 573 ny.
~of the adlugedyliyephilied o 3 o §Z‘GP'§%‘BP’0 Y‘ﬂ 5% sodi um 60

bi car bon oA N T BC dec shy on poI ystyrene

resin, Am’b&hﬁe XAD-Z (manufactured ‘by Rohmn & Ha“hs ﬁélﬁcmlto afford 614 mg. of

16 2nber Isidven mwm-alsmowwwhﬂ?sm&dﬁdd 3% and2@! ut ed wi t h

50% aquegﬂsl t hanol : The fractions ‘contai ning the contenpl at ed conpound are
n ' _

pool ed. a éapbdrlaaﬁdq,o;sgnmt}mm 238, 5131, Of1, 3961 WN16.74.
7[err]ethoxyomd'no [err]-[2-[err]- trrcthslo H, 424; N, 16.69.

ggh;%z(/g/car bomaR 200k g“%%_gﬁ y#}g?ﬁfé%% “%§%% 3*{) ._-;;I

sporanat e. Y| eld
1§ 06; 94N, 11: f17.

Fou nngpmm 343N 11 17. To a,
sol utlon of 1 A67 , Exe@m Y .""‘-"e‘r-trjchioroethoxy 10
_ car,bonyl m s Toi e (177 9o3) ’,';'i‘ Y e Dl ¢ acid in-- 80
ol 300 mdcchma  solition) sk Va. S nlofﬁsm g ‘of s@inc dust at
ooC and bh alap»mcstcrdrméd ‘oftoof N,Naxdmdulaemaideaett “insoluble .
rraterlal F‘l" W?%W %&75@% a‘tg e"" id. The filtrate
and vvashra @hﬁd&%ﬁﬂm o200 M of water is
mna:adnEi with Ambu | ed 8%irough the

. aqueous Wm @MIW@W@%(Z @WWQHW?‘“]The 15 filtrate
is | yophf¥ vield 1.15 g.  of the formate of

T[err]-( snat hi azo-t4-yl gl ycyl:- amido)de . - - = hal osporan| c acid-
Yield 100% Cilddef&cﬁ;rfht&%&ﬂd%ls@i vedG 37.3% Hsd34:uN, B25ar bonat e ag.
sol4hion anBeusdirified with a col um [Sadk¥d B #A%AtheP£ft e XAD 20

(rranufacturﬁ?np Ji'aéf g]c% 10 @af FRNA 64 4, Of 20
sadium 7[err &(ﬁ%nw%ﬁrz 2: Jgfw :. §’a§§ =q§phal ospor anat e.

Yield 62:7% ﬂmmaswemcl,&mrw (1Hpd; wb,rqlo(l ‘s, Chis8E 188, H 4.10; N
16. 74. Found proton). C,37.81; H. 4.24; N 1669,

- NVK(opm_ 199, Vfensik 2. %ﬁ&xégﬂjﬂ(ﬁ-h}d ug wid- CH) 4 5. 13 25

(1H, s, ﬁ-lzoiul. b absbhite €thed -is-fpdded> 1.2 g(bﬂ-bhosi;hozi’s e s, thiazole 25
imtre iscytied [for 2 b °‘¥$ Mr@mﬁﬂ%@ cid mno [err] ¥
pengéachl oride in

PO '.'~ -adagded Lo MINecen _

- 2 hygdr ox & mm ,;'535 - urs
50 m.. - &ackea 35 gHonsof DH'nﬂ &tethyl acetate and the.
: oombmed extracts are washed thh water _and dned over anhydrous ‘magnesium
sulfate, The solvent is removed and the residue is. -dissolved in 60 mlL of 90% aq.
formic acid. To the acidic solution is added 430 g. -of zinc dust at 0°C and the

.55 mixture is stirred for 2 houts at this temperature. - - 55-

: Insoluble material is filtered off and the filtrate is ooncentrated under reduced _

pressure, To the residue is added 20 mil, of water and hydrogen sulﬁde gas is bubbled
through the aqueous solution for 5 minutes. Insoluble miaterial is filtered off and the
~ filtrate is again coneentrated. The residue is- dlssolved in 5% sodium bicarbonate aq.




30 roomtenperature. The -acid chloride solution is added to a
suspension of 1.10 g. 30 of 7-am nocephal opranic acid in 30 m. of
NN‘dl rT'ethV| acetam de and the mxtuure is sti rrnr‘l 'Fnr 35 hcurs at—oom
tenperature. To the mxture is added 200 |. of ethyl acetate and the
organic solution is washed 7 tinmes with water. The ethyl acetate layer is 8
)

concentrated under reduced pressure and the residue is dissolved in 5% 35
sodi um bi car onate aq. solution and purified with a colum packed wit h
Anberlite 35 D-2 to. af ford sodi um 1,536,281 17_

7[ err] - et hoxymTO-TE] 70 5 7 Wbt GO DRORRAL €
Anal ysis: - Calcd fog;l,i &a%j Y with %ﬁousﬁhaxﬂﬂarelﬂpphﬂéed%ﬁ affek sodium 78-(2-

Found: hydmxym.m1.4.y1glycy1amyeephgmsmmH 3.90; N, 9.86.

40 NI\/R(ppm 100 M—Iaml[err] 1.44 (3H to [err] 2.21 (3H, [err], 3.70 (2H, -
2-[err], 2H Qs errl 1 -1 605(15H
d 7-H), 7 13 (ﬁ %“ ‘?’?‘%’N(%?é?“on o 45. &?ﬁﬁo g,?f N 1228

Exanmple 14 . 45 To a suspensi on ‘of 1.08
g. of a-ethoxyiiinoa- (2 hydroxyth| azo(l)gélﬁ!;d&lbﬁéﬁc acid in-20:-m. of.
nyion off 2.

absol ute et her | s adde@o.s _ Hi-terrezgles-ihian e-35 xt ur e

Is stirred for,2 hoi
dr opwi se addedl to a ahmrxaﬂimdddd in

50 M. 50 - of. ngaugbmemmmm“m(mmlgﬁwwxmﬁ

hours at room tenperpd : -
portions of .120 m (;‘_l‘gﬁjgaﬁy thi} abckat [ 4] ema dﬁ?ﬂfﬁﬁﬁa@%heds
with wai er and dri eGndY¥@dd. Bva ms wvmmmy-[zmemwm@g
renoved and the resmhben hm@ﬂm@l-\‘}edllm °h1_3 u g&‘ To
the acidi-¢c solution :&yf gl el Fﬂ“’ %l%e

mxture is stigyred fg ﬁ@%ﬁ athokrQinder ice-cooling. . .

55 Insol ubl e materi al ﬂﬁrﬁﬁu{aﬂi ARG inthxideﬁswaider teauced)pmm rwa:ad
under reduced. pressqnmmfs

ﬂﬂlodtd&sttea:ﬂdﬂsdambubbled
hydrogen sul fi de gaswoi mmmm# Zigh sulfide i 4 ‘:lt, LHeut es.
| nsol ubl e mat er| al ¥ [ ' mﬂqmat edas

The resi due i s?°di ss@“& lj_z) fAHS oﬂmzol-iyl)aoemmndo]-s-(l-

1, 536, 281 ' mcthyl-lH-tetrazol—S-y thtomethyl)-S—cepgé;m-fl-ca |aglfi| @ﬂ\ﬂarﬁalt purified

W th Anberlite XAD-2. The frictions obtained by

U Calelt. 3l &L 1A sk Bizjd:zed &032ahf onB.mod NS err] - (2,
hydr oxyt hi‘azol -yl gI Y ORbhsliT @; ce%gla uporanat eCﬁﬁafosﬂss-"'ﬂ 5N, 19.50.

Calcd. for [err] C 38.46; H -3. 66 Q} é‘“‘g’s“";é’#”g;f%’fxff

C. .38.35 -H 4.04: N NMR

7-am no- 3-(1-methyl - 1H—te( r- yk1 |'oma cephem -4-car boxylic

acid "in 20 m . -of dinethy acet ani de i s added . of [err]-hydroxy- 10

24-Terr],,trichl oroet capbon n E% @%Et&g,&&h ?-ME&:IQ

car boxy anhydr|3 _&é%&,ﬁ ﬁ)m iy ,E)’%g@ M ‘Qo' y =
na@duwt

and the mxture.is sthiabdl
(100 M) is added to"
filtered, The filtraft.th
conbi ned extrac

jien

extracted with et hyI aCet at e. The et hy et a ayer I's" vvashed Wi t h
saturated ag.. NaCl nd [ %rﬁp Yitirockhivavesbionit-
7,[err]-hydyrxy -[2- Lﬁans &ﬁ@ xns “oiC o 8 GA0AD p25T @ 200 hosphérus- Y |
acetam do) - 345 (1 T&mem&tu hmbemzetﬁbys ingtforo10 second& After Mm‘ 45

nmet hyl ) - 3- cephem4 c 1'8" 2 pagip ey
di ssol ved*in 100 ni - “e% a‘:" o andqlahdlﬁ 35, (868
solution is added 1, ssuvm: ﬁ 2 mxxtuhl ﬂlust zlclxnwohuttthhdf msul anom_whwf e i Ses
mg@ne latign Wi ile ice-coo! e foregoing acetone _
stirred for 1- bour u Id?o%wgggl?pendd of 30 minutes, Afterthe dropping, the mixture is-stirred
: at room temperature for 2 hours, and condensed under- reduced pressure-to refsiove
- acetone, The concentrate is washed: with ethyl acetate, adjusted to. pHf 2.0 with IN-
' HCl ‘and extracted with ethyl acetate. The ethyl acetate extract is washed with water,
55 dned over anhydrous esium sulfate and’ condensed 10 fwe 7,8-{a-ethoxyimino- 55
,ﬁ t%n rbonylammo)thlam! - 4 Jacetdtnido} - 3 - (1 -
methyl - 1F uetrazol 5- ylthxomethyl) oephem 4 carboxylxc acnd 925 mg.
Yield 660%. ,



The reaction mxture is filtered and condensed under reduced pressure.
Water (100 ml) is added to the condensate and [err] gas bubbled into the
. —-aqueous sol ut+on—te—preeipitate—zinc sulfide Zinc sulfide is filtered off
and the filtrate is condensed under reduced pr essure and the concentrate is
I.ssol ved in 5% aq. NaHCO sol ution 25 and the solution is passed.
: ough a colum packed with polystyrene resin (Anber- 25 lite XAD-2) to
: £ur|f|ed 7[ err]-[ hydroxy- (am not hi azol - 4-yl ) acet ami do] - 3- ( =, net hyl
i d

ofi diodium _salt. Analysis:- GS6&M for [err] = C32.14; H &8 N
19.99. 30 NMR-(ppm, Ewnﬂtz CF,OOOD 150 3 CH,CH, Co 32-3& H 3.77;
N 19.50. . —CH.CH0 SNSRaR, o 2000, Mtz Ghy u Wiy Abe( B & 2-[err]) 414
(3H, s, N-CH,)/ §C§8->(:f38§1 M@@Nﬁp GHpa, T-H, 7.0, (16455, 75 (1H, d, 7-H),
6.84 (IH s, 5-H. Exanple 16 lelToasolutlon of 1008rrg of [err]
and %27.6 .m;sodm:h 'ﬁ.rra; efibxgimino® £ -XechidrbethBilyt ARy ifnind) 10 of water
is added -%@1 ]mdu}wp Mmhytazmmg) MH&mﬁr(%mg% and 5- S

"t hiazol - € 85

20 hours 1NCHCE ol thé i Mum. ‘ Gl
pol ;thyreweerr@dldnecmvbepﬁospherus dEhe Ouﬁgervedwr ks ®OgieUM |0
7[err]-hy#o 3T XH . oxycarbonyém);hnzdb4-.1-.

-3-(1 met Gy °. g s ﬁﬁ%@%@m m@h | at-e ‘which is
40 |dent|17ai:¥umb&xs$he sarrp e obt al he %pﬁyr espects

Exadple 17 To |%ngof lzgﬁf OER ) m)tm 15
[err]-ethpxyy: 1% h 6ok .-S’- thiazol -
L iy 4"‘@%’1&% Z0E Y 625 m o
. phos hor Utisne4 Bethylene cmmlkaehlisdteddﬁ and hite masmwrsenm mgeml &ed by stirring
for?2 smAf"E'?ﬁ‘e solutipn fspaddedsdrppwise epefi@l of 1 hopo, the
sol’ vent 2 ' Kgféﬁ %ﬂ’?}u.é .i's dissolved in
10 . ofmametarlmo nmloft nd 60 : KbV been -
II—I—tetraz‘mlPl@ed»',_ 1 splytion- 18 -stimeh aenﬂmm;dfoezamud;:ﬁﬁm .) and [err]
il o D b o 2o ﬁmfggﬁzwcmt&-er amsi 10 m of
i aE LS iocho st e b ool ¢ or cgoi ng

fed " .6'7 ahemmnwbdebf, n.Gf heO M nutes. "After
t he, drop r FJF'E'?O )Melrf-or 2. hours, and
- con ense&EM t?”esé-ﬁqhéﬂf’ﬁ’ rgnﬂ@g""‘a’gﬁ SHe PP -foncendlate is

washed with ethyl acetate .adjusted to pff-2.0 with IN""Ha and extracted
T owith ethyl 208 tpu QW.W&IZeﬂhl)MSQbe!atéﬂext@&%}; 346 (2 Chronil t h - water, 55

[ er3s] - et hoxylmmn, ?‘qﬁﬁfi’ gﬁwg%ggyla g‘lO)thI azoI -

4 - yt] acelR{(KBjom™): 3760((84acmmbmo x#N—(LHC) tetrazol, - 5 - yIth onet hyl) - 3
- cephem 4 - carboxylic acid. 92§ gg Yield 660% :
18, NMWR

1,536, 281 - 7o 4 sol of s |

(PPM 10@@'&”%%&{%"’ (1,7ﬁméb1§hm0503&mmm‘§‘err] 3.85 (2H
2- di) | 4«1@%%4 e r;;‘}‘si"’“’%a“é“" 850 . ;{6 H%q F 02](1H

q, 7-H), AT st : YN[ err err] -

et hoxyi rru dﬁmr of ?L%{rfﬁ‘ hor%mmc‘é?ﬁbm 8’1 ‘“3 5 thiazol - 4

- Ilacetnamndlo ee t(al-ommtatmt-eeu@iiﬁ TthiorhetH 9 and 5-

ne?/@aptecﬂ‘b%{cﬁ?‘ﬂ g‘l“ﬂﬁé% azol e (120 ngn?glrlie cfln]ssxol f/ég‘c?%o 20 nl4of water.

The i Xt ur enpRr &ph! 66 M p%&or@ﬁ@ﬁ’ug’kﬁﬁ af’i!l gihe filtrate is

adj usted to pHw HM3190—K 80 r(dH,A fid.¢ The separated
solid is flg 1251 5. 7@ Hhd @-H)i 294 (100 S, thlmhmtpmmah dr| ed over phosphorus

pent achori d & Y-t G B dei EN-Og Qe “. 10-7[err] - [err] -

et hgxyimno - [2 - ([err]-tri M&eﬁhoxycar bonyl am no)thl azol 04 yl €
acet am do) 2.0 of 78 1 [« - ethéxiydino-- (4 Haminothiazol - 4 - yhacetamido] -3 - (1 - 3° -

- carbos Pl TR SR el i o ¢ obt i ned |

Exanpl e under stirring and cooling: at the- temperature of —10°C; ‘and"the mixture is further
55 stited for 15 minutes. After thé reaction has. been compleued, the insoluble. - 55
. materials are filtered off. Into the filtrate is poured ether to precipitate a white solid; -
whichxseentnfugally aratedandwashedﬂueenm:swnhcthetanddned(yxeld- :
1.66 g.). This white solxd is dissclved i in an aq. solutien of sodium bicarbonate: The
solution. is subjected to purification using a column of Ambérlite XAD-2 and the
60 fractions eluted with water are lyophlhzed to obtam sedmm 78.- [(2 - aminothiazol - 60

4



17in all respects. 15 Exampl e 19

15 To a suspension of 2.92 g. of a . ethoxyimno - 12 -

(Chl oroacetam do)lthiazal - 4- \I| 1 acetj (‘r’-)(‘l din50 of net hy| ene chl ori de

i s added 2.08 g. of phosphorus penrachl oride. The mxture Is stirred for 2

hours at roomtenperature, after which tinme' nethylene chloride is @
Z

distilled off and the reS|due Is dissolved in 30 m. of 20 acet one.

The acetone Ll ution is:' added dropwi se under ice-cooli ng in a period of

20 15 ninutes™g a solution of 3.29 g. Qfﬁ?xsssasino - (1 - methyl - -191H
- tetrazol - 53- = yrTg 3 caL me 1) 28 L Ce 8.4 g
of sodium bi gérbon toﬂ?}cy%&% i 1re 0 18(%il rrtie_t{h(%?cl Wa?er ag‘g)SO pﬁm
acetone. After the ad It n 'has been ‘conpl-eted, the obtained sol utlon is
stirred at room tenper 2MR éfpox 120 mr&oan”‘%m S, N€Hoe 61t (Hl.c¥ thiatelsr

reduced pressure to re ¢ oncentrate is washed . 25 with
ethyl acetate and adj ugz éqmﬁl—bgo - 3N hydrochl ori c acid:under .
i ce-cool i hg, followed by extracting W|t ethyl acetate. The ethyl acetate

:‘g?llez)V\elcisb\)ll\la?in?| \lN: t h r_ and dr| Vﬁtﬁn(giﬁg dr oumcmr%gnesisum s;thlnl&nat e

C
7[ err] - - et hoxyioni no %& soln(xﬁh a wugg?f: s’?mﬁ for
yl]acetani do) - 3 - mmume'tl'hyﬂe soluticpl xs gﬂd a.so}yuon :
cephem - 4.- 30 car é'( %_‘?Jhﬂg a‘:;;z g@gg 1 ﬁ ok
DMSO): 1..34 (3H, t, 00016 T £ rzr]
4.05-4.50 (4H 15 m lmms at ﬂmstne aﬂi\dteﬁlcéblbd(ﬁ&l-l-?a()& o erZO‘jQ, falu@am WiH, d5
6-1), 5.70 (11, d. ?kgg?sd 56 o:;;fthmiol e iy
pr ot On) mng- 3 rature e solution between mes ’ﬁ{e deth 0

[err]-lactan), 1035 el s \%’fmnff e A ltftibﬂ and caledatargl. Tofthesodi um
T[err] - et hoxm m ncponoetgt@w:s agaﬁdoq mggnf amter] andk nbg_zagqtate unﬁen s galg»egm do)20
- 3 - (1 - nethyl hcad‘é‘@' g dﬁ 09, cephem
- 4 - carboxylate in z)rﬂ-op |2505

40 m xture is stlrreﬂmm-roem d:aé%ﬂﬁ:usenﬂ.onsfﬁe ¢shlomle|:a tlé@Igtof H.

25
2.0 with_ 1IN hy@F ochl ghes la'ésedaf elsr"gﬂ’off

washed with -wat er %ﬁ I o 1sdrop@|}s¢h gigdd Mmi-no
-. (2" - anminothiaz ng 6!a)soluti

a.mg[m 7ﬁ3mnd13- (Ivarhdtbl - 1H 1 kdtradobt 1 az ol
- 5 - ylthiomethyl) 5- Slthm'l)erﬁ 4 cephep, - 'M@MUIW‘A!S&‘M&”‘B 1%

s ol o €55 g e iy SRR R S
o

7.94 (1H, .S, thi azolmhﬁumgzdphatcm entrated.] Fhi ie’ﬁiupn[da _‘]Ledxﬂiiﬂxt{merof]loﬂubmm

1030 ( N-O.C) 50 ‘ethyl acetate and a little amountoftetrah drofuran. obm;%ﬁ:e
50 2. gﬁdﬂu bym IIaffﬂe sﬁlfa a0l k. The ntﬁl&‘lpmﬁ%Z(ﬂ 33

(1]
- cephem-.4 -4 carbamythlmd as’—cowmedl - obtiin2.34 g. 17»3964%#@

4 - yl ) acet ani do] -

acid. To the s uti o °)“’6‘F°1 tnga ﬁﬁ%"}i 7 nd
cooling at the errpegﬁ?rﬁb @aht Tﬂfe’fd he ‘mxture s tur

stirred for. 15 m nut es. After the- reactlon has been conpl et ed, the

= s ;
[nsolubl o mater il s ars d%i?’r L g%%ﬁz; o

thee times withsether and pag] 6 (B,ise m],eimﬁﬁrogm 845'|'(rlH$d,WNH)e sol i d 45
dissclved in an ag. soluti on of sodi um-bi-carbonate. The solution is-

subj ectedrt o purifi cati % ]

fractions el uteéed V\nth s so?unmgdﬁ(ﬁc)ﬁ:ﬁmh‘ﬁ " mn-m {(2 -

am not hi azol - - 604- carln&yhcaadbenzh lestermZOmloftetmhdrofuranmaddedaSphﬁ@S
- 19 4 ‘Pyl)gl59/cyla

ofi 150 g ofg}nou Inzo t&f SOmgjofmethyl- 50
yl t hi onet hyl ). . CEpmmen Mﬂ% f°‘ o 3o retee3. 94

(3H, S [err], 6- 74. ( Bydrofuirs inhlt&Zda o ib ahd withodq) sodxum bxcarbonate solution and then
© watel, followed over anhydrous magnesium sulfate, The dried solution is
55 .- subjected .to disti tion o?the solvent to give a powder which is washed with chloro- 55
= form and.ether and dried. The rooedute yields 1.047 g. of 7.8 [« - ethoxyimino - '
2- ammotluazol 4. yl)aoetamldo] - (1 - methyl - 1H - tetrazol - 5 - ylthio~
: methyl) cephem carboxyhc acxd benzhydtyl ester. Yxeld 52 9%

' NMR MHz, CDCls+d¢-DMSO 3:1): 138 (3H, t, CH,CH,—),
60 . '- 3 7(§p3’n broad 'S, 2-CH,). 3.90 - (3H,( S, %T—CHs), 430 (2H, broad S, 60




. amount of

~ order, mhogycirboh yleweo)thami ot o ub

5 | RCKBr, [err] 1760 B-Ilactam.

5 W ([err], nm 260 (cephem. Exanple 22 (1) To a suspension of 625 g. of

phosphor us per\Lm“hl oridein 45 m of anhy- drous nethyl ene chloride,

cooled at -100C is added 20 m . of anhydrous nethyl ene 10 chl ori de

Qutron containing 2.4 g. of pyridine and the m xed solution is stirred
f

10 30 mnutes. To the solution is dropw se added a sotution of 9.3 g.
7[ err]-(2-thienyl - ~
‘etz do) - 3- (1- net hyl - 1H-t et r azgbae3sy! t hi onet hyI ) 3- cephem 4- czar‘ﬁoxyl ic

db - ur o] sd 30
e G TR ori g

W6 i xture is
further stirregrfoo) 2 hours at the sarre terrper turé an fuﬁen cooled to
-30[err] to -20[err}, followed % r 15 addi ng dropwi'se 56 nl . of

met kanol . T 1OV P=T Eﬂy G rred,f.qr. 1 keepi ng the

t enper at Uia:nggzlhse Sﬁgﬁiﬂh &% e th' ihildade: mran E.O §of water is
added dr off vxe myoren icsid oe% rmg’SGfmnut es. The

net hyl ene” ﬁ%ﬁ? s ke m‘&ﬁg&ﬁ“‘&"a’m HUeE gér myeert sol ution gnd
conmentra s nem, AL RS Al TREE it e ofjowat er and
et hyl aceemt@edundeethylatetarer ’uéela 213 whshédHarith) wiker and ariddmi no:- 3 - ( 1-

met hyl Us Apaggiesium Bﬂfﬂtys opri vehight ewlveltwcbplkdrvﬁ-mdwe carboylicg acid
P it el *’%t.émﬁz o

benzhydry 0 ‘&‘; & i on ‘of 2.05 g of
a -l15%t Oyioﬂtoﬁlihg-amﬁd:en o}ne .faroaz, soludonis Y| ] asetic acid
in 50 m gridconty thhtetmed!epqusd -@lid. ke solid is phosphor us

pent achl oﬁefgﬁg uﬁfgﬁ % P f’@?"@ idours at room 25
t enper at Ufied y&i0a il ¥ -ﬁ,le t:}% BHE P ori de. The
res?due |piu -2(12 thiaﬁill’-&l 'E -(1tetraI19drofuran
sol ution’ c(él w@gﬁ%dﬂeﬂmﬂgg sd i eep bteuﬂlomdvf:t 2.92 g. of
7[err] - t t“r gEpests5 - ylthionethyl) - 3 -
cephem - 4 - car boxyl ic acid b gcbsyl ester, “dissol ved in 30 50 niL
of 5la)sol ut e Feea Bypesiien %frﬁQ)mQ!é’am-lf!%ﬁtﬂomreaﬁb m;%dw 2. 2; g. of

pyr tdi ne FRITTAIC T ._ : m‘ opidco PS8 codpl eted -and
the tenpep amﬁfw' g%f&& aelid @ﬁ%d@%% gk S room ‘-

‘tenper at Lﬁueherrstiredalme mr;ym rattion tbthuré nrshaxedmrvﬁ:ha_mthefhylconcent rated. The

resjdue i%® ump biegrbonate aat e andallttle
o T e 7 e

Al T 3530 with
dilute hydtwe&h&rtb@vauunig &aﬂwmbuﬁea:ro%gfraperaq B3 u&mao-and water in this
¢ i etagnitl m@q%@"wn”at ed. The
con ntr ‘%éﬂ\ﬁr wogsileny Iy, B . fractions
el uted w o ﬁl%x% %%ngdus HealsOHr Eﬁ‘eﬁgmg : % dre

concent raardw ZQOtnhloﬁ sﬁmﬁﬁdgﬂa@faq?[smtm}, and {the resaltaROMution no - [2 -

(chl oroa oy ribysil ﬂlwﬂéwa et and-drjedt hyl  1H - 40
tetj@zol o ' f?“"yl 300 glheﬁ -%’;lg%dd be%hydryl
ester. - t-buéﬂeséételaﬁloiﬁ 60 -[err (311,t, [err]

3.68 (2H braae;@y er_ns__]aqded:aas 't@rHofsﬁ npewfrt}nnmoa@m(m&dcmcq 5.04 (IH,
d, 6-H) B undg - fnixty

: } - forz3 'sldf1011 45
iy s o
Ph) 45 7- 9G jiako e codd 1By Gl 45

Exanpl.e . 2ssofied dn smlml.t ofa¥7/;, Gbdium Bxcgbonﬂé acf sehlic]n, a:ﬂttho)ﬂ;us iobtaified- -

(chl or oaceli PFFF‘&JB‘P“@ a/colun Iﬂf’w yg 2 fols’wch emuonmnﬂryl - 1H-tet razol -

5 - ylthigkt! 3 hy SN AT 0]% Tesabat mﬁg:llﬁ" E}%ydryl ester in 20
m . of tretrahydrofuran |s aed a solution. . of 'thiourea

in 320 nl Asklyss:hanol , foll addltlon of. 50 _ng.. of . trlethygq 50

benzyl ammnlﬁjf% fﬁ'rsﬁ*lﬂgms'q‘lﬁqé ?ﬁ[ ure ;’I rl*_f’ ’T% ours at room

t enperature and’ concentrated. The resr e i 87 n a mixture of

et hyl acet awmnpbm,elmamm, dFgioom)n zand(sﬂhes saed:n;)r s i, Weshed with aqg.

SOdI um bi car bofr@Ea)s &P (A F.oh tigsele sitgaretamit er; f ol | owed by dryi'ng over

drous nmagnesi um sul-fate. T bgd sol utlon is. 55 . subj ect ed to
dl sti | | ati 0Toqf suiphiiios 6 3554 tmef 6 LH th cyiead o [ohi(@ibrdaserapispied Wt h chioro
55 form ahrekolef HerylMcdndedS filhef- tb!l@d | ig jadiled 3163, 7hg of 7[err] - [a -
et hoxyi rvi s

entachiofigs 'sr-wolm eg;aml is smd ‘Lb" nmethyl - 1H -
t etggazol ““ﬁ";“’. lﬂg‘,g w‘r oxyI i C 0aC| d
benzhydryl ester. Yield 52 9% I\M (ppm 60 MHz, [err] +d DNSC§(3 1)): 1.38

(31, t, [err],



60 3.78 (2H, broad S, 2-[err] 3.90 (3H S, [err], 4.30 (21,
broad [err] 60 20 1, 536281
20 3-CH2)}—4.38 (2H g, ferr] 514 (1H d _6-H) 600 (1H d, 7-H 6.88
(1H, S, [err] 7.20-7.60 (104, m [err]), 7.48 (IH, S, thiazole ring
proton). Exarrpl e 24 5 . To a sol utlon of 750 ng of
7[err] et hoxyi mino {2-mnothiazol-4- yl) 5 acetam do] - 3
(1 - rrethylv 14 tetrazol - 5 - ylthiormethyl) - 3 - cephem- 4 -
carboxylic aci @benzhydryl ester in 10 m- aB3&BYW% fornmic acid i s added 6541
nmg. of zinc dusf, W t peig@:LNg to -100C After the mxture is stirred for .
20 m nutes at --10[err]Ca¢ddfoﬁ-lﬂsHhhosSmrH$0 m i 128.89;atH, 243 m Nelgfdr ature, the
insol uble material is 1Found filtered off. Rt Hh 8L N Mt ralized '
with aq. sodium bicargg @wﬁ%mmaaqaltw&tm&tmmewndona::etate
The ethyl. acetsite | ayeg G godoft - Mﬁﬁoeerhmpbrdﬂcraedwwesmh mb ek 5
magnesi um sul f at e, !éqnevH¢ Iofrennmpmfos [ 908 tEmRertyry, S« ‘P‘B‘%
465 ng of foany : ﬁg" “f@ ‘5:;@’5:‘0 lmd Sd % i N a
mxture of 2 nl of Hqggag@ygcoag gifinG -and[stirred
for 30. mnutes undehlo:ﬁﬁemmxdo)thiame c@elylhgmﬂt}t-henhaloemmﬁlcmuﬂm@yl astery oom 10
temperature. The thMsldegnoiptn2§—d¥°Ction is 15 concentrated, and onto the
residue is poured € isl0 precipitate a solid. The solid is washed twce
with ether and drie tocah.t o GAO)NIO.S.@f sol iq) 4psRdu;t4.46THNS11s90] | d- pr oduct
i s dissolved in an exceBemdnpunt of. aq. sodi lfm%ﬂ‘baﬁbdrﬁét eNsHialt i on and.
puri- fied witf a col o(% elekyl, t D-1%6 diies, o 1Elsiicadcay th
water are |yo go uﬁnﬁ ?E?ie lﬁh&, ggr(zlésps(;m’ rl]? (lﬁ?(ﬁthiazolering 15
am not hi azol - 4 - yl)glyuadnamdo] - 3-.(1- 20 rrethyl - 1H— tetrazol -5

-yl thi orret hyI ) -3 - cep ar bQ)Eﬁ ro ? _jdepti cal '
L T R
SUSpenSIon Of . 0 Qthi zso i¥thylbe yﬁfn mumbam.daqrm ephal o- -

25 sporani ¢ acﬁmStm$m smdaﬁool ml &B@uahtvdrdhraNN-’hdrsoimoh ;}g%e:}i,a&p@e i's
added under g 25%?‘?‘? 1P (¥ ?“b‘? @Wﬁ%@ o Sodium

trichl oroget hox%/scar bgpﬂ:gﬁi,ﬁ : "°n a; ﬁ;‘:fry n%g;‘s ° e tslctfh!p,‘fﬁwg:ycl | G
car boxyan ydride angrghgan atcli&mli @ackiddt il s:li&)géluéebms 21'281rgt bie1g sld ¢ medlodfyor one

hour. The reaction #inet-a e(2j-amingdieeol - rM- yhgoetrmidndesphalisporanic acith ¢+ bl exssee and
the organic |ayer | &P®¥hed with water, 5% sodi um bi carbonate ag. 30

sol uti on and sat ur at edNQq. ﬁil@@bmm,cbcgnlw(mf,thSC.HL)Qm&(m,fs;Idmmpr;by
.drying. over 330 anhydrdﬂss’ﬁﬁgﬁfﬂsulﬁ,&lihhmng )3t hyI acetate |ayer- i39

subjectedto di still atj.,qon._of. e.t aetatet f cr,ude .7a-
net hoxy .- .[err]. [aum!tlasﬁ QJans Eﬂﬁ-) z@,ﬂ Td' 4 -
yl - [err] - hydroxyﬁﬂﬁtaaﬁudiaf-zodmaﬁat ﬂandsmﬁrnamocnampebdpmte butyl

ester as an oil. To7&- del-umehoxyimipo ¢ j- 2 '{m Wg
90% fornic aciy |S§%§§?"‘T&“§’°’6F"’zf’ B?ém ﬁt FrYy with %'r ng and
t he 35 mixture is react&d for. 2 hours. After insol uble rraterlals are
filtered off, the fil tNMRdppns: 60MHzx CFECOMD: 1i8s (336 SsEHMQOM 400 B G, OSH.),

sol ution, and the resul t dt (FbpsHirenripgprele)y scted with ethyl acetate. The
ethyl acetate layer is-washed with water E%q,kdigl ed, followed by
distillation.ofgethyl mestahef 5w xﬂé)toav_m 5a3ngﬂao:@fmmrude(z7-[emsdrmazolrre¢ hoxy -40
7[err] - 40 - - [ jhecesamidele et acid cifluo acidgsalt a9 7B e
desacet oxycephal osp i : _ T
roduct is®added to @ iMGhéigo0f 4 25y)adetamidb]céphalés AMiEltingC poi
of anisole undas ic@ewdooling, an_d. the m xture is stirred-for 30 m nutes 45
under the sane. condmo.ns Onto.the reaction mxture is. poured 200 m . of

absol ute ®t her, 45 yscridaggl &, 86N, 6N RESS! P t@-,gg$43arg 893, agtiggs by neans
of filtration. The pr&'nupdtat es-are 45 di ssol vell3r.io; 36 wih3; of, 133 sodi um

bi carbonat e ag. solutl he n i.s,.nass t.hr ough
a colum of Anperli te F\“ %qﬁﬁ Zr}?‘g E’\/\#‘?ﬂ‘#o&/af'@reﬁ’rﬁesgpﬂtedur%
yi el ds 525 ng. ~of sodi um [(2 - am no- thiazol '

4 - yl) - a - hydroxyacet am do] desaceﬁmgpkephal ospor anat e as]a powder

78 e - yzmmo-a-_-(- ~ - 4 - yhacet
50 Anal ysis: sporanic acid trifluoroacetic acid salt is dxssolved in a solution of 272 mg. of l-methyl-
- S-mercapto-1H-tetrazole, 555 mg: of sodjium bicarbonate and 68 mg. of triethyl-

55 benzyl-ammomum bromide in 10 ‘ml, of water. The solution is heated at 60°C in a 55




Calcd. for [err] C 336.67;, H 4.17; N,.12.22. 50 Found:
C 36.23; H 4.38; N .11.97. NMR (ppm .100 MHz, CFCOOD): 2.15 (3H, S,

3-ferr}; 3.45 (3H—S—7-0OCH ) 6.25 (1H S _thiole ring proton). 55

Exanpl e 26 To a suspension of 555.4 ng. of a - nethoxyimno - a - [2"-
chhor oacet ami do)- thiazol - 4 - yl]acetic. acid in 5 ml. of nethylene
W gride is added 416.3 ng. of phosphorus pent achl oride under ice-cooling.

resultant solution is stirred for 30 m nutes, and.n- hexane |s added

ther#Z o to precipitate 620 ny. 1363281 nethoxylmno - 60. --[2 -

(hl or oac etitrbgef htinbipBezofor 6 héurs. AV T bﬂQde salt. 60
21 a_column of Ap;nbethte XAD-2 and ehfg]'lﬁ\én)# ;:%Sﬁdﬁ Sbl%ﬁqy%%%?m%

21 Anal ys% '?cg'e‘dwﬁm a-mtt}wxz@n 2 -umibipthiabil - ¥2- 63. Found:

C, 28.35; .%; 1- f‘ Vel nispeRored salr% is added
~under ice- coollng to a S0 utlon o] ;;' 2 66 g. of pyridine and 4 of 7
- am noce @ %F"hf aci d_.t- butyl ester tn-60 m .of ..-5.methyl ene '.

chl ori de. t NeP:Peya - 3H. 19our . ﬁg mrg 1% IQ?B 60 ml of chloro-

formls adde to the reaction. mi xt-ur ed suf tﬁ’n‘? solution-is washed
35 Wi t h. ONMR] (bppel 1100 MHzy D) agita (35 &, Nkmm,wukmm;em.)ﬁ;ser drying, the
soI ion is sulsjtecyBiolesingprion) | ation to obtain 5 g. of-a whitaopowder of
7] err] {a The gy hIoro_
yl ] acet ane%ﬁggmg&Bymﬂ 1 e§ 1'ting poi nt :
126- 127ocp°rpﬂ§| sbwproduga| cd, f or [err] .93; 'H, 4.46; N, 11.91.
Found: ting point: 195—196°C (dec). .C - 44.74; H, 4 64 N, .11.61. 15
NVRIS ppm Adifjsidvez, [err]: 1.50 (9H 'S t-[err], 2.10 (3H S, [err],
15 4.10 (3HCiBL HeCiHNOSNa( BHO:S, [Gr:BY; H.H4; (&He, thi azdbe ring.
proton). ExdWde 27 5 g. of 7[err] - GeMHBx WO N, 814.[2 -

hi t al. d
(Duryt oo, Al 030k no st o8y AT R S S

@f triethyl benzyl anmoni um br om de are dissolved in a mxture of 25 m

ny.

of ethaol anrg 4t .The uton is stirpgd at room
t enper at uidio PQ’)%QE%)tcepaﬂ M&T,uomcr;},afﬁﬁ “%,g&j 518100 m of 10%
sodi um b|=é@db?dhat aaqnetl&qlunm ol -gad (ﬂﬁtrda&ﬁxﬁﬁ)m - £1 jtydcericet at e. - ThE et hyl
acepat e |5FyRfe hydroglpric acid stirdngofir 17hewroat y concentrate is

S ot edﬁtqazmm ﬁ““’%&@‘t%f%ﬁé‘m%@mm d wioh silica gel

St 0 ‘obt ai. rﬂwlllail& q thensi)lv&{t erol’t]le residud is-adB8dleligikatetatt SHdNdolublémate - ami not hi azol
_ _ - _yeltq.em:easlasdea powder. NVR
i " R, g 4,12 20
: fbdzy ; ture of ethanol 30
30 This pw\mwlsfudnsﬂsdhmmsmummmmabnag,&miourei,fombeaol e and 16 m of

tri- fl U(gm m{%re%l {lporsadis &!@We@mmtﬂi wours at room
t enper at f Qg WJpeiee Qm ure of ether and
intmo,e s&{nﬁr |

~ hexane (ﬂh‘a onhtd. ag.- omeldaneon isa - 82 -
am not hi hahd)slp@dm«»ymrﬁathen withci d

: cémbtiti]
trifl [‘E O d hed with
e % o d@*?ﬁ%ﬁdmm -
28 A

etanm do)t hi azol, - 4 -

et hao . 35-b0‘£y drh‘;sﬁhﬁdlﬁc is 1
(3H, S, pkresgedts. 7. 74 (1Hs th| azole ring:proton). Exarrp e

sol uti-on ofT450 Lerr t le 3kt hox mno-a(2-' am not hi azol - 4 -
36 y) acowathaniny iRt e e s sl *ana 170
of - 40di unf phosphorus pentach 1de, and the mxxture is stirred. at room tem perature. The - 45
mixture is added dropwise under stirring to a solution of 494 mg of 7ﬁ amino - :
~ 3 - (1 - methyl - 1H - tetrazol - 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylic-acid
diphenylmethyl éster in 5 ml of methylene chloride, followed' by the addition of
474 mg. of pyridine,  After- that, - stirring -is continued for a further -hour 4t room - :
50 temperature; The reaction solution is washed with 0.SN hydrochloric ‘acid ‘and then = 50
with water, and dried. The oily product obtained by distillation ‘of the solvent is
purified by-column: chromatography in a column Ez;cked with sxkca gel. ‘The procedure
_ gives 513 mg. of 78 - {« - t - butyloxycarbony - o~ [2~ (chloroacetamido)- -
thiazo] - 4 - yl]acetamido} - 3 - (1~ methyl - 1H - tetrazol - 5 ylthiomethyl) - 3 - o
S5 cephem - 4 - carboxylic acid dlphenylmethylester : 55
: 'Toasoluuonof407mgofthnsproductm40mlofaxmxtureoftetmhydro— :
furan and ethanol (1:1) is added 152 mg. of thiourea, and the mixture is stirred for
15 hours at room temperature, The reaction. solution is condensed under reduced -
pressure and the residue is dissolved. in ethyl acetate. The ethyl -acetate solution is.




(ohate -in 5 m. of water is passed through a colum of Anberlrt
nd el ut ed with water. The procedure yi el ds 141 ng. of sodr um 7[err]

- St hoxy -“lTerr] - (2 - aminothiazol - 4 - . T R
yl ) acet am do] cephal osporanate. Melting point: 162-163[err] 45 (dec)
Anal ysis:- Calcd. for [err] C, 37.43; H, 3.93; N, 13.64 Found: 2/

10 H 4.13; N 13.34 NWR (ppm 100 Mz, D20): 2.17 (3H S CHCO)< )

7 5%5&1 S t hi azol e ri ng proton)
yI )acet am doI

' shnd (drigds | u- EF y atg 1 .S di ssol ved
) L. “ Aok L Ol b wb55 ng. of
sodi um bi car tmrmtefeara cijsgmeo mlm stamhbemaqr.lmaaanedmdum br oni de

in a solutio
1 5 of mUOEhpegIv(ﬂ ( 0 m‘lp - (1 yl-22 = 5
IZI.nSSg 21é10 Vmﬁ'; tetrazol - 5 - )ﬁﬁgmég;m? lh:gm o4 31)8! carboxylic ac?d mﬂ%ﬁunc .

22 nitrogen ag'mpjgms P‘Pdm% ssomdm Rk ;gqb@ bﬁ,ﬁ’gfu m&“ﬁi‘ﬁ&&mm solution is
passed througdfithawne emivethizoh\ater and t hen

th 2.8 et eer}‘!é a 8 - -
. \(MZ - anmi notﬁi f"?‘écéést'& SEE Hﬂlﬁr’%‘%ﬂ E’:%mlr;nzol -

yl t hi onet hyl ) - cephem - 4 - car boyl at e I\/btr ngpoi nt 174- 1750C
(dec.). Anal ysr s: - Calcd. for Exﬁ 1382 74; H 3.54; N 22.13. Found:

1 44 1 (¥D(-
C, 34.2 H3 8 fFo suspensi®Oof 7SP/RE( y]°"eﬁﬁ?ﬁn“ﬁ§l@h§m4 10D(3M- S, N-CH, ),

£ 11 (3 S [ERITIETR S ‘°m‘~°§m Bt ot orf®

10 The above- osg @m T[err] -
[err - net ho%ﬁ%&ﬂil n@tazdl]-s (y )ndt~rceml-4—cdrbexy aciddettamldo] - 3 -
desacet )ﬂlcep e tigee fer, ;@,’“ﬁ’ﬁ ﬁtm‘&%‘l 196[err]

(dec.). acidic S é ’ZI ,l“éi&'f‘cﬁfm mﬁ“ aohme 4 22N
14. 30. Found:being washed wnth water and dried, the extract is subjecta¥! coddistillirtio: n%lﬁwe N, 13.14.

N
NVR (ppm 60 J8[- dﬂr chlomaem ﬂmome‘:[‘-%rl)rl 761’41@0{01%18:;@0313& e ring

proton) , ; % [Jived in 100_ml. of cehanol soluti
Exanpl e Tq.d&::s.rss M‘v’e‘bby’" ifs for A5 THGrs wroomn! chsperstatiy| - -
te‘trazol - ltx‘mdcn'mi uced: hemmddhe—rembodiysblvd mcsd in 25 m of

di et hyl acet ‘h‘@‘)ﬁ‘
(chl oroaget ar mgié%n})‘/fllj %ﬁmﬁ EE fr@'ﬁpm E;EQ' d sajyt

under stirri rcgpheﬁf-ter SThi¢ prodi@e fsGdendicdl Wih! poafuobmmedroom

t enper at ur e, mﬁwlséémaﬂnesmr ure is poured into vvater and extracted with
ethyl 25 aceta Acetate extract is washed with water and dried
and subj ected’ toA%dpﬁ dnaef‘géfom(gol vent. To. the residue is added
ethyl acetate and insoluble materials are filtered off.-The filtrate is
concentrated under reduc‘Red press*are to obt ain as crude product 1.114 g. of

7[err] - (a - rrethoxyrm rr] [2- | or oacet am do)thi azol -4 - 30
hyl
&dsan

yl acet dsi do}-. 3 - t tra -5 - ylthiomethyl)-3-
cephem -4 car boxyl [ c acr d i |yl pradusd RJS di ssol ved i 520 nl .
of a mxture of ethanol 30 and gtrahy ot ur (1: 1) and to the solution

i s -added 430 ng of thiourea, followed. by stigdonng ®or 15 hours at room
térrperature The reaction solution is concentrated to dryness under reduced
pressure ' and whéreih R répRSdnEUS ainfo 36 EYRALx whidh teceddl ROWBHL. 35 by
stirring to pmrapaﬁxmba-ahy&o*vugrb@mé&%mﬁﬁwuol e mya!t?err al is
colledted by filtration and dissolved in 10% sodium bicarbonate aq.

solution. The solution is 35 —CH—
e
'
represents a group of the formula .
40 ——C—"' | : 40
NRs

where R® is a hydroxy! group which may be protected; R? represents hydrogen or a
methoxy group; R* represents hydrogen or a residue of a nucleophilic compound; and
R® represents hydrogen or a halogen atom, or a pharmaceutically acceptable salt or
ester thereof.
45 2. A cephem compound of the formula: _ 45

A



passed through a colum of . Anberlite XAD-2 and: elutedwi th, water and

then with 2.5 ethanol to obtain sodium7[err] - [a - nethoxyimno - a - (2
- am nohki azol  —4 - \JI!)- ar‘nf:\n]'rln] =3 - (1 = n'F\fh\I| - 1H- TF‘TFGZO' - 5 -
ylthionmethyl) - 3 - cephem- 4 - 40 carboxyl at-e—Fhis—product—+s—
i dentical with the corrpound obt ai ned i n Exanpl e 29 |
Exanpl e- 31 To a suspension of 349 ng. of a:- t - ﬂmm @ﬂﬁ“lno -
[err] - [2 --g,(,chl oro- acet ani do)thiazol - 4 - yI]acet

met hyl ene chl o#3i de i S.-added 249 ngy. 45 . 1,53&¥8lphosphor us pent achl oride, 23
and the nixtulke IS GishdaRE vile srfaqmntfnea)%@t. ckIBrainéli by Hhe'didtfiftioh of REI€0
dropwi se under stir ﬁmssalv;mhwtmnlaf ® fmi l o};ﬁ%ﬂlﬁu acen[:g?ﬂ%nd'axﬁﬂlkm 1,3 - (1
- methyl - 1H - tet Y §°1uu®188 HPl'o?anu mt?npe ratieso Frdlowved byt pouring didvoxy| i C
acid di pheny| gt hyl S8} BeRe? LT R T A (he

addi tion of 474 .ny. 11t sk ATSIE gice &915 el
further -hour. at r@dmliOThxs protlu; e:ﬁsmmdms M!ﬂﬁdﬁﬁib&ﬁte JqunmandSrhwashed

with 0.5N hydrochlo “E°‘g Rﬁi AD- the °1b| |y
product ebt ai Rgd byyl i P'“ffdb'ﬁm ﬁo’f’iﬁ&jﬁ% ﬁ’ﬂ‘;‘l?

- chr omat ography acatbokyluna) Gt \id u&llwitE&he ﬁh?ol:ﬁﬁ & aflBsa pEIZY&S 513
ng. of 7[err] (a anrt’slmtsbutyl oxycar bonyl amino-[err] [2 (chl oroacet ani do) -

thiazol » 4 - yl]acetamdo} 3 - (1- rrethyl - 1H - tetrazol - 5 -

ylthionmethyl) - 3 - 55 lic ac |p en hyl '
ester. - 15 » roaocea:yls;lsy%ﬁf%ﬁr?ﬁof W@%ﬁ d%‘) é:”& this

product in 40 m . igld, mhemﬁtu ursaﬁmgatdroaﬁ 1 Thel |s

e qfrﬁ%agf‘lﬁﬂﬂﬂin#muﬁs élt- room
tenperature The re , imz: dlﬂi %‘{’i @‘L%’é’ and
6 iRl a@&& Ahigture

6(9 u..'s
the -residue i20 di spakwe I‘keﬁiidiyimxﬁﬁe?tsaﬁoﬁred-f On i)y -
actthc with '10% hydrochloric acid, follggw@a& @Bg:uon wnth ethyl acetate, After o

23

23 vvashegl with vvate lﬁﬂ% S
distillation of thegsg 05 b de,s :
trifluoroaceti2 acit oindhamniudoprod :hleofsMIMtd the Sdlition & T Or 52

hours at, room tenp h!rF S‘iﬂqt B@sndt roqpf tempraret O
precipi-tate a crys%%i,ul%dls m Lok %.g’d“%f@g"h@' ated 5
tﬁi3m dO] -3

by filtration to giXaD-2[fe by{h(tﬁnwum
- (1 - nethyl 30 5 thipgol - 4 oy ido] 5 3-- (}’I—Mﬂhﬂi -3 - ltln -34 - 3
car boxylic acid tl’lm %@ﬁf . ]‘éég%ﬁ %de“ﬁﬁf éde'ﬂﬂcﬂdﬂ'ét‘hq @ma?‘@ém in 5%
sodi um bi car bonat e aq. gol ution the solution is passed through a col um
of Anberlite XAD 2, { OVHATWWE IQLAIMdSelution wth wat-er . The procedure gives
103 ng. of sodium 7{ert ?wvhﬂmeznwaﬁlwfnkﬁfmlzdb - 4 210 yl) gl ycyl am do]
- 3 - (1- nethyl - IH- tetrazol 5 - yIthlomethyI) 3 - cephem- 4 -
carboxyl ate. This product’ entlca R&wi t h thes compound obtained in
Exanmple 21 in all respects_ 32 To a suwensgon of 752 ny. of a - (2
- chl oroacet anfidot hi azol - 4 - yL, Hcokb acetylglycine.in 10 -
m . of nethylene chi oride i's added 499 ng of sHzRE5 pent achl ori #8.
The m xture is honogeni zed under stirrkhg at oom t rrpera(rnure The

honogeni zed mi xture is added to a suspension-of .600%#! -of 7, -anmino - 3 -
(- nmethyl - 1H - te?rréazolpa- 5:- ylthionethyl) L - SMcephem- 4 - carboxylic
acid in 10 nL of di b feare Tybgroup oy Yot pro@cteds RS rdprer ed f or
5 hours at room tem 2 %&g@ bg'd?'@ﬁ'd’?ﬂ?ﬁ“ﬂ%ture is poured into -
i ce-watet and the. mxture I s. made . 20 acigdic with 10% hydrochloric acid,
foll owed by extraction with ethyl acetate. fer bei ng-washed with water
and dried, the extract is subJ ected to distRilation to-give -crude 7[err] -
[(2 - chl or oacet ani ‘L N .- chl oroacetyl.glycyl amido] - 3 -
(1 - nethyl - 1H --tetrazol 5- yIt | onet h - 3 - cephem- 4 -
carboxylic ach® as 25 - an 0|I The crud‘e‘%‘roduct is dissolved in 100 mb.
of ethanol and to the solution is 25 addedLLﬁBG ng. of thiourea, followed
by stirring for 15 hours at: roomtenperature Ethanol is distilled off

under reduced presst! Bhig at hmﬁ%estadivdnﬂenora
bi car bonat e aq. solﬁ‘ m gmﬁﬂm mpmbe te

45 2 A cephem compound of the formula S ' 45

%o_




XAD-2, followed by elution with water to obtain 113 ng. of sodium 7[err] -

[(2 - am no- 30 thiazol - 4 - yl)glycylamdo) - 3 - (1 - nmethyl - 1H -
tetrazal - 5 - ylthionethyl) - 3 - 30 cephem- 4 - carboxylic acid—This
product is identical with the corrpound obt_a,r_nedq_n_aeancpt—e—zl in aII

r espects. V\HATV\ECLAIMIS- 1. em conpound of the formula (1): [err]
ﬂ) () \/\herern[eﬁ“ mﬂLﬂ maum am, no or_
roxyI group whi ch may be protected; R2 m no gr

g dr sy |

group whi ch my be prdt,iécz&;d or represents a group o4 . the for mul a
\J .

40
40 [err] where R is. 5 dgoxyl group 'Wmch may be prot ect’ ed
[err]represents hydrogen pr - net hoxy -grou R4 represents hydrogen or a
resi due of a nucl eophil'i ¥ r@NH T represents hydrogen or-a
hal ogen atomor ‘a pharnaceutic l‘d"' acgb'pt-ﬂ 2 I§4 or-. ester thereof 45

2. A cephem corrpound of the forRrruI a 9 - '

45 23 | CO0H 4 536 281"

23 washed febifiid - h@c]gabﬂme BhpRikS; eack bt R Ned by the
distillat gﬁ%&%%ﬁ%&fﬁ@ﬁﬁ&ﬁr R fepredems dfdrogembixg ur e of

trif| uor ometbéxy gro oria phanbacer noslfﬂaece(ti@salythﬂaqﬁd the solutionis stirred for 2
hour’s at roo’fn“t“éﬂ‘ﬁ‘@f‘?i‘tpﬁ\“’é orkEd by pouring into 50 m. of e% her teo
precipitate a crystal'line product. The crystalline pr oduct is collected 5
by filtration to gi%& 7[err] - [(2 - aminothiazol - 4 - yI)gI ycyl am do] - 3
- (1 - methyl - 5 1H® _'razol - 5 yIthlorrethyI) - 3 - cephem- 4 -

car boxylic acid trifI'uo oagetic Aeid salt SIThis product-is dissolved in 5%
sodi um bi car bonat e ‘ag. 'sol ut||on and tg §p|_u ion i's passed.through a col um
of Anmberlite XAD-2, foll owed,m/ the uti Off ¢A}Rwat er. The procedure gives

rr]

103 ng. of sodium 7[err] [(2 - am-nothiagebu- 4 - 10 ~  yl)glycyl am do]
-3 - (1 - npilel¥) R* reprblerits h aml tes'i;ﬂ ofvtttaiemtbaatptmmﬁd gphem - 4 - 10
ar boxyl ak'eﬂd'l!hf Eepqﬂeﬂtsdla)?% famin8 of Hgfixy e @tohip, Wi & [phirkscedtiodlly ow?ichmﬂot ained in

Exappl e~ 2sit fhareef) S le 32 To a suspensi on of 752 nmy. of a - (2
- {ﬁ)oroacet AR k}f"hf"ﬁ‘%&"s f‘ﬂ‘Eg(‘“% N - ~chloroacetyl gl.y®ine ip.10

m . of nethyl ene chloride is: added 499 rrg of phosphorus 15 pentachl ori de.
The mixture is. hombgéni zsed under. .stirring-at roomterrperature ‘The
honmogeni zed mi xture i ed to a suspensi on of 600 .ng. of 7[err] - amno -

3- (1 - methyl - 1H -¥teflr apebue—5 - ykPhj omethyl) - 3 - cephem- 4 -
carboxylic acid in 10 nt_. of] di nethm ‘de and the resul tant’ mixture is
-stirred for 5 hours at roomolem " per&tRt e. The.reaction mixture is
poured into ice-water and the m'xture |sc<rmde 20 ‘acidic with 10%.

hydr ochl orj, h et tate. After being
washed wi &%ﬁ?%&ﬁ% p'yahrg&(&e“f( ”“ "n%"ed "stillation to
gi ve crude 7§.eﬂr¢e1>hemcf>¢ﬂmnd¢fhﬁedomhet am dot h| azoI - 4 - _yI,) - N -.

chl oroacetyl gl ycyl am do] - (1- methyl- 1H - tetrazol - 5 - .
ylthionethyl) - 3 -Neephem -4 - carboxylic acid as 25 an oil.. The
crude product is disso in 100 m.. of ethanol and to the solution is 25

‘adddd 456 ng. of thiour, it odoowee—y ing for 15 hours at room
tenperature. Ethanol is distilled.of d pressure arld the
residue is dissolved in 5% sowiaum bPcarbopgte ag.’ ‘sol ution, which is passed

through a columm of Anberlite XAD-2, f'oIIovved by eI ution vvlth 'vvater to

yI)egcyIaw_' uﬁmiﬁta - tetrazo E yIthrorrethyI) - 3 -
30 cephem - 4. A cepherh eompind ofibé rmubih s product is i dentr cal with the
conmpound obt ai.ned ua Exanple 21 in all respects. WHAT VE CLAIM | S: -

\r—]— CHCONH——__rS

‘4rf—N S
__NH2--O

CHoR4
. o ) . o COOH : .
20 wherem R‘ represents hydrogcn or a remdue of a nucleophxhc oompound, or a 20
- pharmacetically acceptable salt thereof. S _
7. A cephem compound of thefonnula



1. A cephem conpound of the fornmula (1): [err] R2 wherein [err] represents
an am no or hydroxyl group which may be protected; R2 repre- sents an am no

formul a 40
5

40 [err] where [err] is a hydroxyl group whi ch may r :

represents hydrogen or a methoxy group; [err] repr ﬁuiljmﬂm@g!ﬂmt a
resi due of aipucl eophilic corrpound and [err rep;r a
hal ogen at om. . Sa] reof . 4

or a hydroxyl group which -

2. Acephemen’pound of the formnlsa R A

45 24 5. . QCHy = - T

24 R9 CH2R4 COCH wherein [err] reprbsqgts:h.dr gen er a- resi due of a

nucl eophi i ¢ conpound, each of [err] | eprese ts an ani no or a.
hydroxyl group, and [err] represens: hydqugen g N §NRgroup, a
pharmaceutically acceptable sat thereof." 5 -~ .' A" cephem corrpound _
of the formul a: ] [err]
wherein R4 repr eserﬁeﬁ d,&g@&tsgidmgm o aﬁmdue “m &m&éﬁéﬁﬁgun

and- each of R9 andalt represents an am no or hydroxy group, ‘or a

phar maceuticalPly acce Paep’@mﬁwoumwérm 50 4. A cephem corrpound éf
t he formul a: : - 10 H2N[err] COOH

wherein-[err] represents. hydr.o - a resi du"‘*131 of - nucl eophi | i ¢ -conpound,
or a pharma- ceutically accept: | %L_ch,h\.e.r_e. oy A -cephem conmpound of
the formula: NH2 [err] wherein err] ureprese ) en .or-a residue of a

nucl eophi lic conpound, or a pharceutineal |y @c,(cept abl e @Rt thereof. 6. A
cephem conmpound of the fornmula: HO S [err] -COOH 20cooH  wherein R
repr esent s hydrogewhenin B* repesiegiy diydrbgen onlc%@upbﬁ mxsle@bﬂipmpdundok“ eepre- 20

or up
P et o R R bl o o hoo, o & Rl bt
' 9Acephemcompoundascla1medmanyofClaxmsltoS whercmR‘repre-
sents hydrogen .or- an acetoxy, thiadiazolylthio, tnazolylthlo or tetrazolyltluo group
O which may be substituted with a C,—C; alkyl group.
» . 10 A cephem compound of the formu!a

5o \!/sl

15

- wherein R1 represents an amiino or hydroxyl group wlnch may be protected R= repre-
'-"senmanammoorhydmxylgroupwhtch maybeptonected or- -

—CH—

: represents a group of the formula . K
20 L o _fr:— - | ' 20

_ . wherexn R‘ isa hydroxyl group wluch may be protected R“ represents hydrogen or a
e methozy- group R® represents an acyloxy or foxy- group, and R® ‘represents
e *bydrogenorahalogen,oraphatmaoeuueallyaeeetalesaltorestertheteof
O . 11. A cephem compound as claimed in clalm 10, whetem R‘ ‘Tepresents an amino
| 25 group; . 25

- tePresents a group-.of the formula
' ||
. lv:h:rem R® is’ a hydroxyl group wlnch may be protected, and R’ and R® represent 3
' s 12. A eephem eompound as claxmed in clalm 11, wherem R5 tepresents a methoxy
_ group



RO . [err] R10 o] CH2R4 COCH wherein [err] represents
hydr ogen or a resrdue of a nucl eophilic conpound and each of R9 and [err]
a2 caIIy acceptable

"salt ther eof 5 ; '8.' A cephem corrpm

Lerr] [err] wherein- [err] represents hy ue of a
ug{jeophi lic conpound, R5 repre- sents hy ! ﬂ[’l’ﬁ! E ali al kexy--group, R
eqp esents an am no or hydroxyl group and {erd] o hydregen or a
h®6y_aroup. _or_a phar maceutrbgﬁ#%l acceptable 10 salt thaeof.

10 9. A cephemmanpaurnd aa&oﬂs{aﬁlmdyl)nawemyﬂnaw&mhdbp 8. wher€in [err]
repre- 7@{ ‘?ﬁﬁn aceqtioxy., t hi adrﬁazil)%/slﬁéﬂmdg] ét ;(r} azol yl thio or.
tetrazol ylmgeg1 'o RN ?ﬁ{‘?’em férr} -al kyI group. 10.
A ceghem cO 5) milﬁfhﬁugl :yg;l !amlgo]cep oranic acid.

15 [err] O \Mnermr-n[o[-eqzr-]nydaﬁytﬁimc- yithhido | O poiik a@d.OUp whr ch may be
pr ot ect edd AT-77 thexy /8t g - z!mirmn no(bfammimly‘il yacgtamidoli ch may be
.protected _ e - , %@M&é

20 [rorr] whernemﬂ &r nizmas W yIIS’UBep adbox: aaaotecteob R3 =
represents hy7g e - ammeﬁxia@kwgryt)upr{eﬂh«]xynmépicmdﬂsepmacyl oxy or.

car banoyl GR“P“g pE C;Bﬂqg%gg[jesprem&m scm%dlr Qgen “Q‘ﬁyla %m(':e n, or a

phar aeut cgy areor lem cofmpound*as

cl ai rsed rn C kRiATprbéess :[cehr ﬁsanmfomlaamaﬁrdeﬁaam - gF oup

25 - CH % nggﬂwmemmwmum [err] is a hydroxyl
group which b err] represent 30 hydr ogen. - -

30 12. A cephem corrpound as e? aimed in claim11l, wherein [err] represents a
met hoxy group. 26 - 1,536,281

26 13. 7[err]- - (2- ami - %z% err] . rrethoxyrmno -

acetam do -3 - desacetyl cep' - Fanf crd 14. "7[err].- [a - Hydroxy - a
- (2 - aininothi azoI - 4 - yI)ace ani do] 43 - (1 - rrethyl - 1H- tetgazol

- 5- ylthionethyl).- ‘cephem- 4°°"1:arboxyirc acid. 5. = 15. 7[err]
- [a - (2wher¢imR10mdlnl§md as- defined - xylé}aghylyloamselo]ocemmwgow:m:c ac 5
16. 29[ er r fempoyndcbthe fopyguls: o vt hi azol -~ 4. - -yl) gl ycyl aim do] ceph%ﬂ osporanr c

acid. 17. 7a - Methoxy - 4 - [a - [}\gdroxy - [err] -(2 - am' not hi azol - 4 -

-yl)acet am do] - desacet oycephal gio:- ni acid.  18. 7[err] - [err - (2 -

Am not hi azol -4) -yl -[err] - net foxyf mi noacet anmi‘do- 3- 10 (1 - methyl - 1H
- tetrazol - 5 - ythionmethyM CHe@pHem - 4- car boxyl.r c acid. 10 19.
7, [err] - [a- (2 - amnothi-azol AAZ yl & a-' _

met hoxyi mi poacit q{n wg]lge]ohal Qeﬁne%porcﬁm(i ;';‘,C,!l salt or reactive dezivative

theteof follovwed by, if necessary, removal of ofprotecuve group;
(2) wheri-R? is- ammo, reducmg a mmpound formula :

\/ R |
25 _ —]fccoun——(s —

&

., COOH

whetmnll1 R‘ R*, R‘andR‘areasdeﬁnedmclmml orasaltorosnerthereof
N followed by, if necess:getremoval of the protective group; or "
- @) when R* than hydtogen, reactmg a compound of the fommla .

S (X) '
CHCONH-———-r' , : o |

ZF—N —CHRS .
g _

' COOH

30 wherein R* resents. acyloxy, carbamoyloxy ora halogen and RY, R% R? and R® are - 30
‘as defined in 1, or a salt-or ester thereof, with'a nueleophlhc oompound fol!owed .
by, if neeessary, removal of the protective group.
22.- A process for preparing a m compound as- clanmed in claim 21 sub-
stannally as herem described with ce to the specific Examples, -



20. A cephem conpound as clained in Claim 1, substantially as
her ei nbef ore described with reference to any of the Exanples. 15.
21. A process for preparing a cephemconpound of the formila (1) as defined

in 15claiml or a phar maceut i cal | y accept abl e sal t- %%h%%

whi ch conprises (1) reacting a conpound of the for
wher ei n [err] apd R4 are as defined in claim 1, m‘“ﬂmi " ﬁlﬂ ﬂ her eof
with a 20 conpound -of the fornul a:

20 [err] whererzﬂ [err]- are as defined i.n1586asm 1, or a saIt or reactlvez7
derivative thazeor, T 023, %V\&QteBYwmb&mJ‘@&%Sp%&En‘éd by & PROVeR as Qaindel §n dMiM2EG6E | VE
group; .(2) when [errzj IS amno, redcing a corrpound of the fornmula: 25
[err] COOH wherein er? hemageu@etr onmam naﬂaleﬁecw ﬁx@
le OF (83)
oun

thereof:, folloyed by ,:@g@?,%"%%& %

when [err] i s other¢ M}(ﬂ ogen, reac |ng a co

[err] R2 COOH 30. a{emcnl]oommmsrdasneémytlomw, \dmhbapmwedxxya or a
hal ogen and [err] al“E"“"%e ~defined in claint, a salt or ester 'thereof,
w th a nucl eophilic conpound, foll om@@me Qelqggsar y, renoval of the

pr ot ective group 22. A process for pr tefit agqnta,em conpound as cl.ai ned
in clai:m2i, sub- stantially as herei i th reference to the
speci fi ciExarrpI es. 23. A cephem co epared by a process as
claimed in claim2l or 22 24. A phar m@tﬁ,; fhalA, pgmgsr tion whr ch cont ai ns a

rredrcrnally effective O MafRor T SHETTT . ém

defined in claim1, .»;f.‘. Oies, 25\Soud :mpton Bundmacmafp,ﬂﬂf“;sﬁét b est er
t her eof, toget her vvlth at | east one p"ﬂ'ﬁt’f?ﬁ‘&’é‘ﬂf"‘d’&t"f"ﬂ accept abl e 5 carrl er
t her ef o‘r 25. A pharmaceutical conposition as claimed in claim24, which is
provided in a unit dosage for.m ELKINGTON & FI FE, Charter ed Patent Agent s,
Hi gh Hol born House, 52/54 High Hol born, London WCLV-6SH. Agents for the
Applicants Printed for Her Mpjesty's Stationery Ofice, by the Courier
Press, L&anmi ngton Spal978 Published by The Patent Office 25 Southanpton

Bui | d| ngé, London, WC2A | AY, from which copies may be obtai ned.
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