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al kox- yacetyl ene; 2-hal ogenopyridinium salts (e.gqg.

2- chl oropyri di ni ummet hyl i odi de or '2-fluoropyridini umethyl iodide) and

the Iike. VWere such a condensing agent is enployed, 65 itis supposed that

t he reaction proceeds’via the reactlve derlvatlve of the carboxylic acid <:;j
)

(reny. GQK 5 . 1,581, 854

5 The reacfion is generally ;conducted  in a SU|tabIe :inert sol vent.
exanpl es of such inert sol vent nmay ment i on hal ogenat éd hydrocarbons
chl orof orm or
di oxane; di gt

of such sorwﬁnts he Y t 0 |

5 the range of Tle reac J 19 %}Tﬁ? i}ldu&%ﬁn%éz Zn%ta%g/%fgtﬁﬁ&?&gﬁe@k :ﬁ n

t he conpound (11 )ehteil'she tét&fhgldlrbfnfhnlcﬁ dg:emrd: tynylﬁﬂmamﬂ dﬁuéthﬁiceramtde oﬂé ure
@gﬁr .
18

pt hyI ene di chI or| de ehtegggl @549 t et rahydrofuran or

within the ra ge upg ntllsspo

p suq: Eé
- ar t
fromthe rang re t. £l ‘aﬁrﬁr {@%ﬁ@ eoFﬁi‘.ip%
acyl ation react i Qiolusiv erhgrra;c tm{@lsgé]&wa g€6f N ouraﬁ ] prE¥erddBly 1 63
renoved, if necesgsamsyFolldkieg memylbabn whcttoh,eh ofeclve gmepg:rdmlamirmrfurtctim raayrbeo

function may he ' Temovea jbpesespe ? jYcotrenp ferthe “;E o
per se [e10 .sgggg T :’épat ﬁ%ﬂ:&rw& s okrm%%% rfhmﬁré u*8n
As Laid Open No tHerut0. Rilskoald bé urdeestdod 6 3) |

ora procedure anghs Bekmeﬁrethmulhﬂ)!@hmb@ldxenqa?ﬁ@é(esa monbctlhalacetxllmd@s sorr -

in the forrrul& (I?"?"ggha ?\mgﬂé %Yg]é‘&%g f“‘ =X ﬁmwoacetéﬁftﬁinéﬁnz&ﬁaﬁ fa f§

a car banoyl ox alo ochm

N- nonohal ogenoacahylsenaé o/ Tqeyy t e ﬁm fo mooeﬂn&amoamgtm i3 oprkfafably Ia)my: q-
these two 15 rrorhyhm= mba@em f°
i SR
represent ed by Rﬁwrﬁaweﬂi le%o RERAOA anﬂé@dpmo emp&aﬁrel on

for renoving the aﬁin,rimh:ah nirramntt\hemurfuomol tgrlo ri. Thgeelvémr ned

by reacting a cor LR?OP"MFOY%‘ tonp Thys, E’r;jr‘\f')ups
nave.been pr ogectB o, %ﬁmmﬁé xr;e“a*:r. S mﬁ%’f‘ bk s
subst ance. 20 Norésisl-a/g. eﬂxljllasetafteacbhtymeﬂae e eg acktond oﬁnaoﬂmmcerahe dater;
t enper at ure near andomlque % hesalyents. n rranf stances, oes

g ofrs
conpl etion in a fjflsys Q@, : jﬁgﬁ
sol vent that x4l Iddgp,f ?{% ?L?cefﬁ %tuv,s B% o ufeeas §§5§i§ml ul{:ba 4

be nentioned et hed’ompouhd I). Iﬂd)WdV iftlek:dsmpound (illsada ektmth;haureoandchbosimbstadcawer

al cohol's, e.g. 23hed crrampn fre rrasr@rmo g@ﬁ%g‘é\f r ket plp &i@tﬁﬂg
ChFor ot or oy noPEBRED i B bt we
acetate; ket Oms salt ofth lowéi @l ﬁcdﬁfboﬁj&r ga e ﬂiﬂ@mc @ivingapKa Valid FUIS
m xtures of such mobless¢hng.s, ﬂfhﬁegbb'wbmﬂ@maligovf mpke#éthesaltofthe

\-hal ogenoacetyl L@rrf&bp*rrgrr};; S ré'r ot RO
group in the 3-poSkimabked sml piGiats or HStESiuf BbxaRbsiS, AS BramBledety
subst anti al e40 ende oganit asetlreesmai lﬁenmennsn alrenalkaliewbtal saltaof cathpoio ati ucm 40

d (I Hovveé’ern carbpnar t Ths oreé'a 'eaéom hexample
bast o Subst Ance. et r?g éﬁ?ﬁ@?ﬁi’?ﬁ Heiovmal sr%grr a%ﬂgnﬁmw
iny,

group takes pl acedlﬁaeﬁh Qriyutyabi myine @tgtymlﬁebences-oasbﬂaﬁbdrm«ya&
conpound (1) .4%s ameesmmlwteslmbgm ahmém Nrﬂg ‘g{;‘l’ @gtzgg gczt;bontqﬁtprgs such as 45
s tl

reaction, there n¥yed P.ﬁ‘gﬁﬂou eﬁgt@‘i gé‘ls?%?tﬁce%
salt of aslower aioh&ﬁ i N AON b he b il rﬁé’a,s%&ndsﬂfé Riouzes0N, OB Heou

havi ng a pKa val uamNrﬁEa lehetbxsmteiaan 9.5 preferab Wit hin the range of '
pKa 9.8 ta 1250 (&% orm@% 2yl ar(syrh@erheroérunarﬁemﬁrleepeahm’y| i5e

acid there may be eﬁ‘r‘éﬂ'vff? ‘5‘8 FREEXF S of | ower aliphatic carboxylic acids
of 1 to 6 carbon atons, suc %/ um acetat e, potassi um acetate, calcium
acetate, bariuym acetate, orﬂ@ odi um onate or potassium
hexanoat e. As5~‘exarrpl es of 40 e ln rcgog I C thele nmay be mentioned3
the alkali netal salts of carbonic acNds.suc : Hofa cdVbonat e or

pot assi-um car bonate. The organi c base stor ‘exanp eo be one of the nono-,
di- or tri-| orégar al kyl Substituted anines whose | o HaI kyI group has 1 t68
4 carbon atonv, trlrrethylamne trlethlam ne, o
met hyl ani ne, di et hg% aapin RelH isappseyi ﬁﬁg @ﬁﬁgllémﬁéﬂ“ﬂ%@ilwawwé iy
butyi ami ne; and Py bY g il 3?3'? or substituted in the
N-position by :lower alKyl groups of 1 or 2 carbon atoms such as .45

N- et hyl pyrrolidine, N-ethylpyrroli di ne, N et hyl pi perazi ne or

N- et hyl pi perazine. Wiile, as aforesaid, thioure a is enployed in this
reaction, the reaction my al so be successfully conducted with N or

N, N-substituted thiourea, such as nethylthiourea, N, N-diethylthiourea or




50 (2) The 7- [2-(2-am nothiazol -4-yl)-2-(syn
) - met hoxyi m noacet am do] cephal osporin 50 derivative of the formula (V):

[err] 60

60 wherein [err] is as previously defined; and [err] Is a resruueof—a—

| eophilic conmpound, is produced by reacting a conpound of the forrrul a

- .6 ¥ 1,581, 854

rr] [err] 10 wherein R2NH i s as previously defined; amd[err]\/s

| oxy, carbanoyl oxy or halogen with a 10 nucl eophilic corrpound i f

necessary. f ol | owed by t he rermvaLssq)igszt he protective group for the 'am no

gr oUp (Process 2y —As—the—acytoxy—grotp—represented—by—R4—in the-fornul a

(1Vv), there may, .for 'njstance be nentioned acyl oxy derlved from kgyver

al i phatic car boxyI'R'hm havi ng 2. to 4 carbon atons,. 1S “Twhich nmay

optionally: be substx bééNgxo MBQXY Of - et hoxycar barmyl e.Jg.

acet y4 oxy, '15. propio oxYy, xo'y_r;y-l- og&‘ -car bo%pro_pl onyI oxy, -

3- ethoxycarbanoylproplonyo amer: 1N 0)2 yryloxy nd acyloxy” derived

from aronmatic carboxylic. ac 9\/m chr h optianally be substituted by

hydroxy,':c'arboxy",' carboet ho@gﬁrbarmyl ‘or-.carboet hoxysul - famoyl, e.g.
2 _(car boet hoxycar bam)yl) benzoyl oxy and

mandﬁi yI O Nerei ng AOX .
or améé ﬁ15@( ﬁichﬂﬁ‘;‘il Q/ ﬁqg] 'ro' ne 03(}?%9?@“% gé'gﬁgguebé[ Q;r]

nucl eophlff*ﬂtl,ll é’elllbsbléFoimn (‘ﬁ tthbm nfawfnuhaar(céz)bel s neant the
e a§ e p;ﬂgﬁf‘g, R

nucl e0p Bsht r?ll@i;e%eda % 3-&&%& ’OXY -

repr esefor éeta xdetytyioxz;aanldamylyﬂyodeyive m: Tahﬁhaﬂtl 5431 icﬁ n{ action

however °P'i“t“al'3%l§a®§§‘éw4 m af?@‘“hﬁtx a !i r ar yauH (1V) having
an agy! Qx(yar i} o ‘:@%ﬂ ﬁﬁ?‘fna Orexg nflczoam d, such
O

as acet yhlomse, Brom: em u ﬁ,pér?ﬁl oyed in this

reacti orﬁhq fs?"a'ﬂ% 6\‘6 ntctdw msi enﬂa n 1¢ophm¢1 eomp&sndalcmresﬁonmhg tothe! eophi | i C
conmpoun f % pur dgrgsp o eactxg qch l;deqna t?F He%,qu tf\?f

Par t 35c kel p{o,m@ gw ngn,gw f,gﬁ,ﬁ ,,&[3 @ﬁbg e25 mer capt o
Cconpounykc agid; smbh mgetyldw oslih;s:bu tylos ra:gpluli emﬁtuﬁ enplbyel knhi conpounds

correspd hﬂlcmmmﬂdestg)rrpounds may,
be 30 ergfﬁ}g;% e 5y btenég %ﬁ§ fe ‘ef’d ff%t e nuc to use them
in t3e kah uﬁ(ﬂs oai'rks'pblidn{@b Tﬂ{e rSéi’duE?ﬂepr&elﬁed hh@?c Sto . |3(§ Thi's
reacti oﬁmP leﬂt@rfcﬁtﬂeyormﬂmgegledlslaﬂvaatasqﬁuvw(: theﬁdn tlte>f falkaluse i s made of
wat er """ ﬁéﬁlﬁm oxl1 l’(ﬁ):i/Ié-OI' a. Cagﬁsgge¢leawlw 1 m SCI bl € W t h
vat er a A 1tlﬁ1(3\tateli'%ﬂtdo\éé BB( & wittp aic! ARt Bl o 31%{;.@3 brmani de, 35

di me¥shy Idarmdtyalmtdm;de alnommnae¢toae; elbme aceadnmiapdnmetaﬂﬁﬁfeﬂdd:ahu e@r,ahyd- 35

di met hyF prgt ‘E‘PF‘ Gthpémer Wlththactpﬂaesthquulm fenperature
and t he! 1‘&; I',’? f "\@%f 2L ﬁﬂt’fl gﬁgi TN E% ughoe § mat eri al and
SO| vent r&ﬁﬁhhﬁ%& hetE Yn ﬁbﬁfdjﬂi&&ih&e %utlnﬂthta ﬁglﬂ)@i’nﬁ er I‘] to :

[ errq0 tﬂasble rwetbilnyhf{ll@n ge| of from[pg} 2 jo Eﬁh& prcfeltahlu pHamg& Tie. p?ogte@s ét&hxs 40 :
hour s éﬁ%@ %éet °‘fbe3 ag‘ qPRlETaEy Aaon iy SS“ preferably

carrlednﬁ “‘“ W&e&ﬁrﬁ&e dsthctoty| 0 € Wi thin

t he rangaultsfarécrbmm H/hﬂnthBr uﬂl is q@h&ie&ﬂ&b&n}&n@bfaséoﬁls &mo?ﬁnerelaﬁ fgtess of this

40 r acg;r% ﬁﬂér ff%dﬁg‘gﬂv‘ggwew @ gﬁ;[g? %)gm ﬂe taptat Welpauidtt éc?n of43a
quatern %‘&qj%) g%) %:g ing a
i met hyv enzy -anmoni urr}%)brg}rg)de or . t??l et d °rrlﬂ)n Y98t onmi de or
tr| eohyl benzyl ammmmjﬂfy xi de. I\/breover _nore .satisfactory resul fs are
obt al'ned when the re on iffs CE@@ __ﬁ; -an i-nert.-gaseous at nﬁ?sphere such
as 45 nitrogen in orde|N 0 pﬁev at frosp erlc oxi dayi on of the nef capt o
corrpound 45 (3) The cephal o!{{)orl ye GigRzof the formula (1) may al so
gsroduced by subjecting a 7-[oH2-12- am ot hi azol " -4-yl)-2- (syn
- hy rsoxyl m no- acet.am do] cephal ospori n deF(?QVat ive (VI): 50
[err] wherein R; and RzNH are as previously defined, to O-methylation. The O- methyl@ﬁmvi.ber ein R3 and

R2NH ar @ﬁﬁﬁﬂ%ﬁ' c gempayed (VD) gith a mstHyla lleg a@m (Piﬂness e) met hyl ation is

con ct & ﬁl o L’@Yﬂo“%ﬁfg? ing] % '(Process
h| sas ; ok Iy tomdpledion v Utk aﬂp&xﬂﬁm J!z&rlg lscﬂoﬁ gffg nt under
| c e-c oohfllmrlll s @r2 homlrSt Fee SGBent may b MWIMO oﬁﬂl nmﬁme:feeﬂwmf ﬁh& uaraal Jerr],

hyd ler jethanal
b am ocar (?ns & v, O%ﬁ rméﬁ?ﬁﬁf Revie e A from
? & I%“ 1 ters, e.g. ethyl acetate
apprgxi BEB§19}1 rmq 3? nsthylacetamlde, water; 65 -

(l'{

tl lt




mnutes to 2 hours. The solvent may be any solvent that wll not interfere

with the reaction, such as ethers, e.g. tetrahydrofuran or di oxane; | ower

al cohol s, e.g. nethanol or ethanol: hal ogenated hydrocarbons, e.qg.

chl orof orm or net hyl ene chloride; esters, e.g. ethyl acetate 65 or butyl -
acetate; amdes,:e.g. NN-dinethyIfornanide or N, N-di net hyl acet am de; water; -
65 7\ : 1,581, 854 /
7 and m.xtures of’ such sol vent;s. The nethylating agent may be a nethylat|ng
agent which is generally enployed in organlc chentstry, such as net hyl ’

halide (e.g. Tnethyl iodide or methyl broht#ed5® di methyl sulfate, or 7

di azonet hanq The reaction may proceed sm)othly I n the presence of a '

suitabl e Bage exaepixtirts dfREMISLend. The mothAZRFREHR Ry be%mau r% Snt WHRR s S
daoﬂmethyl- .

normal |y made ofgema énmple lmorbmhmw,whad mylhamealg m

carbonic acid ( ‘d’g moo et8¢-assi um car ate | kali '
retal hydroxig € Sidomiihans O i".d;ém L @;ﬁgﬁ %’i oo Bogearat ¢ e
stability of healts&ﬁ‘p@ﬂm ic ( a‘oild (ngSso’ﬂan&ﬁ'b feadrl fditassiiih \Warb6Nate) S&CHllé&mmetal >
car bonate, pot ai‘yﬁifeﬂﬁ wdtuel hydraxide dripetassivm: hydeérided bWhere nie! sn%hﬂﬂy -off: the_

reaction may al $§= ‘j; n, ‘I‘"F"éf’ ““f ?%‘H‘F‘ anf

10 The cephal f% ? E?Smare :rx]majra so be con %%ubg?sl{%%a |WmeH. | |
product i on pr oc es’Elsselﬂm ornb edn;hmndsr(r) lwafcma:e pﬂsﬁyce& Iiy:dhe Jiwerb)llpiddixttﬁsd ph:)éesses 10
procedur es knowt éPeds“@fe“ﬁ’G@FF ewtbteauch asrcplumn

precipitation, Egﬁé%‘gﬁ@oﬁe ﬁ%ﬂ ,ggli‘:fngf ocelggrg to %{n etsﬁed saléssolrr e

corrpounds ma sttJé{seat er. se wnpr.ocedures cg
salts or est ePne :of: the- startmg materials- for: this mventlon ie. the 2-(2—ammoth1azol—4-yl)

15 One of the stafye % rroggesw feid d@ aqu ) mawqﬁ produced; foo example by the .

2- (2 anm not hi az lgg lrs'tl%laﬁgwﬁ gﬁ ?t@céciq &1?54:1‘69 E)f YoFf‘ |gl|a\I | )
may be produggd, Vilqzr exanpl e by the sever tern I ve processes desar %ed
hereinafter in detail. (I) In the first place,

4- hal ogeno- 3- 0xo- 2- oxyi m nobutyrr C )@Qéc@cdgyohyatrve of formula 20 (M1):
20 [err] 25 .
25 wherein Xqks .hal ogen, e.g. chlorine %r br oni ne; R6 is hydr ogen or 25
methyl; R7 is a |lower al kyI group of 1 & 3 carbon 30 -

atons, e.g. nethyl, ethyl Qﬁeqpxlxgga - 30 is reacted

with thl ourea to yield a 2- (2R hakﬁﬁg éhtlfli 'Zvé?mwe%%ﬁ‘c?ﬂo% car on

derivative of3ot he for rrul a (Vi itbn)ns emethyldéihyl or propyl
40 wherein R6 aﬁ o r{ 'im“ &5‘“ # o %2‘92-mﬂ¢th'e@l-4tyh 2hayimitohetic aidderivdtivg € R6
y

i s hydrogen and 9 ctively, the compound (VII1) is normally
obtained as a m xture of syn- and & -|s mers thereof. The reaction is
normal |y condscted by reacting a conp ~dobgy, 45 formula (VII1) withss

thiourea in an organic solvent such as ethanol, nethanol or tetrahydrofu-
45 ran at roomtenperature or at el evated ti‘zrrperature ([err] to [err],
preferably [err]). The reaction time is sel@gted fromthe range of 1 to 30
hour s, prefe|49tbly 1 to 5 hours. To isolate the desi red syn i somer from tdoe

LA 1 Xt o M e Tl AT L o ST (1

i ncl ude the roaempeer@thefqoaélthre aerationcis e:tnalli p@duqt@!rbyvmacuhg ha&ﬁqmuﬂduﬂm&a e

of the 50 dibfdpr S é,g{)egr;ggtgﬁrgﬁ;ﬁgmam pokee m*§¢ ﬁ&k heol rtetgﬁerdlto rrs.ss
of the conpound W kdabtontimciblsdibetod fa F ¢ fihgd ot (f:'le il ﬁf%}t rogen

hal i de (EBr or I'rlﬁlatesﬂ)let snmu sﬁz rskﬁndr\iﬁim ﬂe res‘ultingtauﬁﬁmpﬂu étd?hktfoﬂorrm

protective grOU|r§°1<13P|°‘i“€l bﬁeu :d. These 2
monochl oxoacéty LTS “ér sr ‘t&?tatm@a plerien &rmﬁgﬁﬂuﬁ@
known per se; 55altd)f& iEh Qg aHQ it{ rivative o

when t he corrpouwdmﬁwhﬂ( IIBrWIthhe)rotaﬁvc: Z-athihd roup,tﬂh: piotptftﬂé gmtnp (/eeg gr oup

on |ts 2- ani pr gichleroacetyly ha\‘" 3 pyaced r s Known
ool o ERn b %E%cru% ot 5

syn-i soner al on@osnﬁons:elae:e;t se\kabyn procis e(ia:byxyut adid @dnngw& Bth f r 61& €NDehe N the
rate of hydr oly nslsq;@é ellstsﬁgctlg y,isolgiqd by ptilising sherdifferencg th the rdt&noﬁlfyérolys:s

S,
l'ast - ment i 0”%‘&' Fﬁ’ﬁ # nﬁIr tbggaugI l‘tae hit rh%{’ rate I)f lhyﬁgoli (S)iIS ¥or tﬁe an(l)'r t he
anti- 60 is Oﬁeﬁsohbﬁdﬁa Bf thE -iSoyiar, k&d%fsom& y &b Eellective aQ &removed.
sel ectively hydTbe ngpichydeiysing the ester linkage of the compound (VIII) with or without a
substituent on its 2-amino group is normally conducted in the presence of from 1 to several
molar equivalents of an alkali metal hydroxide, e.g. potassium hydroxide or sodium hydrox-
65 ide at a temperature ranging from 0°C to room temperature, and in water or a mixture of g5

s

ﬂ




The reaction for hydrolysing the ester |inkage of the conmpound (VIII) with
or without a substituent on its 2-amno group is nornmally conducted in the
presence of from1 to several nolar equivalents of an alkali netal

hydroxi de, e.g. potassium hydroxide or sodium hydrox- 65 1de at a
terrperature ranging fromferr] to roomterrperature and i'n water or a

ture of 65 8 : 1,581,854
ter with an organic solvent mscible with water, e.g..nethanol,
tanol , acetone, tetrahyd- . rofuran, dioxane, N, N-d| met hyI f or mam de or
d8 et hyl acet ami de. Wier e [ er 181854 he conpound (VI11) is hydr®gen,
t hesyn-1 soner 1sol ated nmay be converted to thesyn-isomer of the. eonpound

(M) RteAtHR offanic SolvBat Midible Rith wath &8 niefnd1Menah ol 4Biond ARYAND (\Ml) to 5
met hyl atdfigsn, de‘xaﬂ;a NeN-dihetliyifornairidecari M,N-dlmethyladmhﬁcyz &\aierer R&imahe in a®sol vent

under i e@n@m& ]’ly gell!, in many..

[ nstancéﬁ % 'ﬂeﬂEg ﬁi‘?ﬁ “gé ,%§ hours. The

SOl VENT o b orriblafor 2 AL SR cBRber areaﬁwlmmme nced) ta,tcoﬂﬁlwonh fram dfoes not

interfea femxmhesttbmverelaaounsmhe sowémfsg thispurpmmapbemny typeobisalingng o:ﬂjnﬂr an,

di oxanelt doma tﬁffefjéw o@?nﬂ roagt J?élf hEE ‘IeE#B’d@f'E?ﬂ’d’r“] e et hyl
dlme ean&] ofs&h%l Lot t l acet am de

acetatedl & rmaf

and W Menthid. AS tHY: tkylﬁﬁne enSHHENR n5g b&ﬁi&hﬁonemythhexan&e,tdg)n . As: t he

met hyl ametmll daa’vtndmhehyebr »élebbnﬂmﬂsmf@nemdm ¢thah!a;ltpd ebwatew. net hyl i odi de
e

and rrEt tha eIltlIl%l¥ rg‘enc%‘%gase uchl w lc g{m bUt a few
I'n al ﬁ}gés ? gdﬁ)"é cgrb ?tb in ﬁf;ro i nmpound
(VI H &@iokille bSpdt nﬁg@arokﬂe)r Satd eﬂthunphislc‘alhntbnm taél 3 agent in
t he pr ewﬂweafof the perapousdsdHI)and G hRsbrained preshovabplowdindalle dn  sodi'um

car bonafemRIFisEOTitEs BN ComSIRAE & e OBHPA R HEDEF hydroxide 15 (e.g.
sodi uym hydroxr de or potassi um hydroxi de).” Some of the physical constants of
the syn-isomers of the conpounds (I11) and (VII1) thus obtai ned are shown
bel ow (in Table 1) in conparison with the physical constants of the

correspondi ng anti-i somers. 9 )

1,581,854 Table 1 Structure ’ -+ NMR
spect'rum : Melting [err] )
(ppm Point syn- [err] .
In d6-DMSO .. (C) i'soner. 5
6.80s. (5-H ) 185 5 11 63 (Orl) [err] antl-- _
I n d6- DMBO:isoner - & oL
7.50s (5-H) 145 3 [err]
12.5s (OH) syn- [err] " -
In . -CDCl3 isomner [err] : _
6. 74s (5-H) 163 to 4 025 ( OCH3) 164 syn
in CDC13 isomer
6.74s (5-1f) 164.9 [er_'-r']!
115 syn [err] In CDC13 isoner .
402s(5-1f) | 1649 [err] L 4.02s ([err])
[err] anti- . - [err] S _ I n
[err] |sorrer . R 7. 4Bs
(5-H), 8 [err] oo o 406 s
(OCHS) : [err] Syn- [err] Lo o : I n

111 to isemer. _ SN .

7.5s (5 H) B 11 {err] Do e b

a00s (err]) A



[err] anti - [err] In [err]

81 to isoner [err] 7.94s
(5-H 82 4.10s (OCH3) [err] syn-

| n d6- DMSO . 170 to isoner: . '

7.57s (5-H) ' 171 3.95s (OCHB [ferr] anti- [err]

In d6- DVMRD, .. 182.to isOrer ° - - th
8.00s (5-H) 183 . syn- 0 [err] ' -
130. 8 i soner . _ - 7. 24s S
(5-H), 4. 0252€-[nrr.].).. Jerr] antj- _ 1581854 [err] o -3

In [err] isarer _ ~ [err] 7 ) ' '
4.12s ([er) [err] 10 . . Table 1 L ' 1, 581, 854. .

10 Remarks s: singl et The ret hoxyi ni no (hydroxyi m Q) -group -in the "syn" g
isomer is cis to:the. carb AU (et on,  and i t he "N specttp@ ey Meltingr o

to the carboxyl furctio N ) The procedure for. the( | ect’ive pr tctr on

of the compoundged ') (SyR=ibeo®ed, Wi ll 5 herei naf IRl - blﬂscdescrr bed.

Wher eas the af oementi oned re:ﬁctr on of the conpound 80#‘15 wi-th- 5181545| our es
yields a nixture:ofsyn- ar an®-isoners of . the co VILHL), “in many

i nstances, the and-isontr} of| the conmpound (ViHII) predom nates. Qur study of
the conditions afthi's ¢ rza??c’ﬁ% reaction: have' shed.Bas® |ight on the
condi tions needéemert o. | ead th the sel ective fornati Gif0eB-Hhe desi6d -
syn-i soner. Thus; i.f:-the..rgaction.of the corrpound (\}P1§ qmth 10- thi-ourea
to produce the corrpoun -I'I|“ i s conduct ed-under. t he condi'tions described
10 herei nbeforesynt he- syn %?Pfff'«l somers are nor mahlcpcipr oduced.in a ratio
whi ch is in theispmeige. of frorrf'\ﬁcuga8 to 50:50. W have67f4é)§§ howevEB to t hat ,
if this cyclization- rea%ms carrr ed out in wat ert%p qcﬁs)a m xtlff'e of

wat er and a wat ér-ni sci “such as net hanol., ethanol, acet one,
tetrahyd- 15 reritaran di‘oxa , N-di rrethylforrram deCDC13 S S
N, N- di met hyl ace#ghm¥de or N thyI pr peridone 15 and 4%3 d;g%é)or esentdt®f the
basi ¢ substance;” the syn-isoner of the conpound (VI el ectiVvely:
produced (no¥mally in arzmn’at o of from85:15 to 100:0).. As .the basic

subst ance usef ulsyrf or. the'purpB®®®s of this reaction, ! ISB l¢._ may be nenti oned
al kali netal or ‘SS’F‘?EaIrne earl\a"srretal salts of | over oL ity ¢ car ylic .-
aci ds, and i'norgani ¢ or ‘organi c. bases’ havi ng. pKa 20 .. val ued of not |ess
than 9. 5, preferably Wi n the range-of 9.8 to 12. 0.. As exanpl es.of -t he

20 | ower ali pha#®t car boXyTT. °&8'13d salts there may i-oned salts of
| over al i phati c *¢8fbox- yi |Hacr ds of 1 to 6 carbon crgyich as™sodi um
acetate, potassium atetate, caI cium acet ate, -bari um ace ate . sodi-um:
formate, sodi'umpr.opi QOB CaH- 0ot assi um hexanoate; while: .t he inor gani-c .
bases mentioned ghove:inclu &oadzng metal salts of £ n| ¢ aci dysuch as

sodi um 25 car boriginer or pot assi uq&car bonate. As the. ovgga(rglq) bases’ tl re may
be nentioned tri-Ilower, 25 alkyl*= Bubstituted ani nes #bosgeCH;pwer al kyl gr oup
has 1 to 4 carbon atonﬂl&ﬂﬁzsmtg\’s trimethylamne, triethylamne or :
tributylamne, apg 5- to 6 BP@E cyclic am nes. sylgicl,- tuted gt he’
N-position by | dweer al kyl of 140 2 carbon atons suc’n9a$5H) 82

N-met hyl pyrr.olidine, Net hyl 8% rol i di ne, N nethyl pi pe L @Gb) or

N- et hyl pi per azi ne. V\heg zCKF ﬁ N- 30 dinet hyl f or mam de,

N, N- di et hyl acetsjam de or cyrrolidone is enpl gyedMas the 3o
solvent > it is fiomerl ways necesé,,ary t'o add the af orebé&iis¢-Wasi c- submEt ance.

The react i on. t enper a- . »%ﬁ apih t s are general |y sed2efQds) rom the range
of [err]*to [erra],t,,(prefe 'bc& [err]) and the. ramgenﬁgol to 3 2!19urs-
(preferably 1 tdsoethours),” resp ctlvely S(L11) The &mmmend (V

ol s

(syn-i sorrer) may aI so. be sel egfd vel y pr oduced by: the4 QHA/) ng_
' cccuzcomr e o
isomer - 3o e - 7.24s (5-H), . :
\OCH3 S s - 4028 (0CH3) ’
_ ) ctcuzcomr-"/s ] o . o
anti- N £-C00 CHy ' - In CDCl, _
isomer | S e 8.02s(5-H) —

/ 4.125 (O
o s (OCH;)



35 procedure. Thus, in a further search for a nethod of selective
production of the syn-isoner, 35 we have discovered that, by reacting a
2-am not hi azol -4-yl gl yoxyl acid derivative of the formula (1 X) with

O net hyl hydroxyl ami ne, the syn-isomer of the methoxyi m no corrpound may be
selectively obtained, i.e.: 40 _ _

40§ [err] (IX) 45 ’ ¥ ' 0
4651tvherein R2 and R7 are as previ ously defi ned. Norrrally, this react™h may
pe~-conducted snoothly in a surta? gb%ol vent at a pH of about 4.0 to 9.0.
The 8lvent nentioned may be any™? Qi solvent unless it i nterfl@res W th
the 50 reaction. Thus, for exarrple ethers such as diethyl ether,

t et r ahy dRehdtksary: @rnglét oxane Iovver . 50 al cohol s such as net hanol or \,,,

et hanol ; The geptheay Ommhthas‘smﬁllmf@rm tor thapwathgrybne

6 il or| o gﬁr@ T e

m xt ursesh 1n§f eF@iyth t'id?x@@ acti b the pg roceeds in
t he néi gthaeshistica m nrreomyrt- n‘mbmm pft écompyu VHI‘.)Cﬁ hﬁhadlc&y eat i ng.

The r eacthre@}ntl-t QHOE!P (Vﬂiﬂel)f tersr 1hee‘tnédmﬂwfr¢hrs he range of
Oto [er l‘f 'bfggig s§ _j:,“‘@g;[;ﬁf |ﬂ§ o(jﬁ “‘V 5 10 hour s
(prefgy O W SdompbaPEa duct enséran baiitio

this reahirembef«ra,yhmn nd)dmesnheb)aretrtwn:lbautdu@n unhersm‘wlb@ds 1he1eean@af t er t hus,
t he hydr@iég@f‘§9om§0§r -t r'on. coppound. of th

however, that, if this cyclization reactlon 1s carn . or m _
(X) [err 111 ﬁti]r and a water-mnsclble solvent such as methanol, etha gg%gtrah d- i

11 Wn etdluﬁ, ditRshe| RN-dimath@ifoarid € W, muﬁﬁeyhymeétaﬁadom-ﬂ y‘r ipamoﬁe mpeund (1 X) .
Thi s daml the pmam |06metlaiklesu ttpa%%; gﬁ-ghm ({gféﬁhé%mn @éﬁHB ipf "a m neral
aci d, anéF 1 %‘ﬁ]? supy e m neral
acid. we :%lfs ﬁflurﬁfl- j_ﬁ%ﬂgac it‘aere al% me Eogzedal ali ra lmeﬁattphori-c' aci_d.
The sg] vedliesBhyothés ﬂi‘an aISyptéEmlbryerdtht erah@dif a8 tol 12100As exﬁh@l’eﬁ effthe Wolyh t he

reacti onIOWth!PhatECN b Sﬂj?ﬁ,m ce@ttelheﬁr@allﬁn@f%welt% (l:ll%lh b‘m‘ uran- or
di oxane; % WEﬁtae so$ y‘f rgp aéi g%?é ssiu. l.gn get One or
met hyl  eiddydanis 64se¢iBentionddaib ovea fidludglatkhlil metal salts o d4xb s lﬁass nmal l'y "this

r eact pn carbgnatzeor rponaduwlt @d)oun’rde’rs thmg@mblasen eGrm&artbe mgationed trple we!t ure. The

starting 2y }E}é,l: inga h‘!fé }gqst}rnl (ﬁggﬁ%\ ion a
bmpound e Dl S el R SRR o0 2, oo

in 10 2NaaBylp rﬁﬂldhﬁs lbe&th peraexitee cbr N—ethylplperazme Where the N,N- _ .

10 Thao cdmhﬂrylf 1@?) §§@PW?"&1‘SI et 3@ same as
(ne conae A AN ;m%?%féﬁgr O S T o
hydr ogen tﬁesraﬁg% t@- tefé ity ak®O5 ﬁ&ﬁﬁ)dreﬁlﬁf:t . Under’ t'he descri bed

condi ti OIQIEII)OThercem ndl(Vlm sytl-llﬁemnlém lsrt Gegplegsively hl@d drblr thofollowiog t he 15

n ti
compoand HTrs, e;rfr,tr*rss S rr'\z% asTRneral amun
of this i huiftx) 3 5-iSORbTOE tiR mhcttbxst i sonmer of
t he conpaagde él@chr/e)y Mhﬂnaelr,rb |s hydr ogen yr el ds the nitron. corrpound (X

as a donminant product. The conpound of the formula (VII) may be produced,
for e%hrrple by the net hods desc i béd in Journal of Medicinal ChedPstry, 16,
978(1973), Hel vetica Chi nkait 49, 20 :26(1966), Journal of the
Ameri can Chemical Society, 60 £0888) and (st Cer man 20 Pat ent
Application As Laird Qpen (O fenl egtgngsschrrft) No. 2556736,' or by
proceﬂﬁrres simlar to such nethods.  The corrpound of the formula (‘FI) used
in this i nvienda Rnarmal}rv dre appredusiydiefifedr exanpl e, by asui tabl e met hod chosen
fromthe 5&#‘! ﬂg@omm %,CFIP‘b'@@t/ hergor%;ged mo%hxés ameb:ésemwr%egm 1%7515 Vst
German P roppn Pat ent
a@ ls h]-é y ?ﬂi goﬁgfsﬁxjaégg OWCE gﬁ

Appl i et ramamrsssuuammgm 1 Dbethadfol) §kuch

7601902) methytone diehiorise; eﬁatsewba cet?teroolwtﬁgcemﬂ, watepa dmNmreSZJﬁshQR43 Japanese
10

Pat .ent m’ﬁnﬁ?ytydﬁﬁ cce r e%lctm15 t‘A’n t m ag;lr@,qdrﬂiﬁoqnat ent Appl i -

cat i o A TRuIES gl ogous to

t hese tlh(hdmrs (pﬁéferablyArmI ot} esrsﬁ:cmteiye conp oun V\/nerer n R3 [

car banovl o f gactiorgay be produced by the reaction described
y he-r%}¢ er, thus the y ro y51s(§tF a nitron compound of the formula X): :

RZNH—n/ ]] e
c-coom ' (X)

ON CHs



banmoyl oxy group may al so be produced, for exanple, by the nethod descri bed
bel ow. 12 1,581, 854
12 [err] Wierein [err] is hydraogen or_an acyl group, [err]is hal ogen such

as chlorine, bromne ar iodine and [et&}: Fams previously defined. The
reacti on of the 3-desacetyl cephal ospora ¢ @cid-derivative of the formula
(A vmth\a,/rronoha[, ogenogenoacet yl |socyanate (B) is normally conducted
smoot hly by contacting the two reactants in a suitable sol vent, either under
ice-cooling qf.at a t enper ature near roofisgedgmer ature. The sol vent enpl oyed
for this purpose TRy beamy—sorvent—whi-ehwill not interfere with this 11
reaction. ’Thys fo exarrple et hers sgﬁglh as d| ethyl ether, tetrahydrofuran
55 or di 6Xa E’@VIG dﬁlnfrdatldigsltheédmpbu X)) This Badrog@nat ed
hydr ocar bons su E:E'ﬂ esP - s&?ﬁ'[h 2‘; 3 @‘W‘é hql‘blﬂndjﬁm)glly cong:‘xictegkfli\j1 _
tri-chl oroet hanemdehdsphcmcsti& I'Tha solvdn a e@fdé ﬁtl Hdlep sulfy °‘d

si A
m xtures of sGicHeasgpydhus thmb@emhomedmﬂ £ tét yu} fup?,;é PRET ":ﬁ’

hal ogenoacet yl ﬁi ({'B ol; } t‘?ﬂP%ﬂﬁ icetoeeslemw te:& p%r, %’.\jmfm
starting conmpoun lge&tm ggﬁ?"%gt Toicg-Ryolingy r beroom
produced, for exampbund dmhet hﬁmﬁﬁt erei @? °m‘l§1?;h3(§“ am c
Chemi stry, 27, 197%3‘9@2 asdase;lf’r%prmscthd)dt anal ogous t {) r
renovi ng the 7 éﬂ@‘ a g?m@re@ssemmmm Ecnndiixg:)s]unﬂay
any of the reactmeaia (g ne?lg usegg’ﬂ hergiaR ti‘é%‘@fﬁga'ﬂs@ﬁng‘ Echitheiaforésmid and
cephal os porr ns. Tl:imiert eolresceuealmphcﬁuonts bﬁnahﬁﬁ%d%@&eﬁg%&n R e s}rﬁﬁ%ﬁﬁ g the

exanpl e, WestS GEPH B [Rs eélydroseordees,het gisa iafly Nagmourd

2460332, }Japanes:; ” .ﬁm 3 CTOEQBWPDQQB(VIHD@&%ﬂRZE and
No. 34387/1972 aitrhe tart e ul

1,581, 854 descrlbed in Journal of Medlcmal Chemlstry, 16 %l; ced é)-%e%{alig & 11{@2% B
way of illus2® at%ﬁ@ﬁ“)t 1cat h@ﬂ‘llc 4GP letv,séot tm(leslS)\MnH e@tnGér

hal i de-form ng zgaat i’@l "E ﬁ'ﬁg'“la 35&7 6gler bmpttobﬁzdurfesrst
place, and the Ipaidtmrl ﬁoommpmdbys {hed l}gr}ne% ﬂ?sc gny{}%?d the

gatio
cor r espondi ngs gp gsg ﬁ§875151|'md536i97ﬁ1dewmtI&fmanﬁ’ah:)idA Pplicat Ild en No.
A

correspondin ‘Qﬁf F‘?gﬁ) v&g é%ﬁ Lalyl\QPPIhQTOI moaomh(a) ePaiemE ngg
agent, there mayapagesePbd A
aliog) > headi ds 36%% ag'ﬁi gﬁgn llacr ds

phosphor us or/ apatiosuls Emlda(mhntm mmdal

(e.g. phosphg ({ug‘e m(%:cg ﬁs L,S phos rug | %r;t achl gﬂrr dg phospRor us
trichloride,S? 1 g 8 ¥eor monohaloacetylcar- 30
pr ot ocat echuoyl - phospﬁorous tgla?: e dOrfor ex? ?‘ré’?d’i‘q‘lﬂﬂ’i’ﬂe“&‘ﬁ?"o‘ﬂ%) 3

for'instance. This imno-halide-forming reaction is normally 10 conducted
with advantage in a solvent. The solvents for this purpose.. include not -
only the 10 comon inert soIvents (such as methyl ene dichloride or
chloroform) but tertiary amnes (e.g. t%iethylam he, pyridine or. :
di met hyl ani I ine) and other solvents as Well as m xtures of such sol vent s.
The im no ether-formng:reaction i-s.acconplished by contacting the imno
hal i de reaction mixture with an al cohol. The al cohol's that nmay be nornally
enpl oyed include lower 1 5 alkanols containing 1 to .4 carbon atons such
as met hanol, ethanol and n-butanol . The afornentioned hydrolysis is
acconplrshed by contactrng t he reacti-on m xture containing the product
imno ether wwth water. In order to- preclude side-reactions, the .
af orenmentioned reactions are preferably carried out under coollng The
reacti oh for renoving the nonohal oacetyl group:fromthe conpound. (c¢) [or
(e)] is 20 :substantially the same reaction as . that for renovi.ng the sanme
group fronlthe conpound (1), 20 which is described above. In'the above
fornul ae (A) and (B), the acyl groups represented by [ert] may'be any of -
the foll owing exenplary groups acyl “groups-derived from straight-chain
al i phatic carboxylic -aci-ds. contai-ning- up . to. 10. carbon at ons and acyl groups
derrved from cycloal i phdtic carbox- 25" yIlc acrds of up to 6 carbon
‘atoms, e.g. fornyl,” acetyl, propionoyl;: hexanoyi,. “but anoyl, 25 heptanoyl ,
octanoyl ot cyclopent anoyl ; acyl groups derived fronrphenyl or phenoxy-
substitut edl ower {(up to 4 carbon atomns): aliphatic carboxylic acids, e.g.
phenyl acet yl , phenoxyacetyl [err] :phenoxypropi onyl., " a- phenoxybutyryL or

p- nltrophenylacetyl acetyl or nercaptoacetyl groups substltuted by a 5- or

6- nenebered heterocyclrc group |nclud|ng one -



30 N, S or O hetero atomora 5- or 6-nenbered heterocyclic group
including the fietero atom 30 and an additional 1 to 3 hetero atons
consisting of N.. S or 0, which latter heterocyclic group, in turn, may

optignal |y be substituted by am no or hydroxyl, or by. the correspondi ng
her’erqcyclic oxy group, e.g. 2-thienylacetyl, tetrazolylacetyl
t etyepzol yt hi oacetyl, [err] (2- pyri dyl oxy).- acetyl a-(3- pyrldyloxy)-aegyyl,
a\( yridyl oxy) - acetyl 2- (2- hydr oxy t hi azol - 4- yI) acetyl, - _

Zam not hi azol - 4-yl) -acetyl, dyl t hi oacetyl, 1-pyrazolylacetyl, 35
2- furlilgpemu or 6-(2'-0x0-3' - rcé’?%#gﬁvudam nyl) - th| oacetyl; .acld groups
derived from nono-substit ut ed al i phatic carboxylic acids, e.g. cyanoacetyl,
acetoacetyl, w- hal ggenoacetoacetyl, 4- nethylthso 3- oxobutyryl or ;
4- carbamnﬂdﬁ : iy i Tyt el pﬁenylacetyl grSUps

.e.g. mandel; . '%Hdﬁfgﬂmﬁétyl j-aNa et yI',

a- sul fzopheny acety . a-sul fo-(p-am- nop nyl ) ¥ etyl [err] . :
-([er rs] met‘hyl su{ f 891?” etmﬁﬁﬁ@&?m#y‘l - am noph | acet yI gl ycyl groupS'
substi tut ed |n( he a- posisdcyaniteby a 5- or 6- ered Ting including one O

or S atomas. the hetero at onpjor . a 5- - -rrenbered ring including the

het ergg- at om and one N atom as an i tional hetero atom which I%ter ring
i s substituted by affimnstion oftheigeskyl - e. g. phenyll GQEGHer

1- cycl ohexwgm‘!ﬂfi‘tw&madl enyl gl ycyl || thi wq: gl ycyI S

p- hydr oxyp gl ycyl, furylglycyl, 2- 45 .am. otdaéugzo 4-yl gI ycyl or -

2- hydlrsoxyt h| azol - 4-yl gl ycyt;-acyl groups derived T ):i subst g uted

al i phati c rbox i aci d such as 5-am no-5-car "o%’% yl; and

het er ocygi.i ylt gro gs _ 5-net hyl - 3- phenyl - 4- |sooxazolylcarbonyl
3-(2, 6- di chl’ 34-isooxazolyl carbonyl . 50. " The conpound
(A) mmy be produce H&gner(}il IQ' (9 by aC%;Natl ng--z-am nocephal: osporgﬁpl c- 50
acid (7-ACA) with CYipt i ng dgent ¢ 1idimg tothé acyl  group

repr esented by [err]uwtlanpeﬂ\e se known | ' ".;H;_ioe-mg:ylatl on of _an ami no
group at ‘the -7-posi t IPasitien t he cephal ospo-: rinY¥ Ioly gnpoénd nenti-onéd

her eiasbef; ore renovi ng the 3-acetyl group 2 syrmati-cal ly fronmesthe sane
cephal osp@e’i awﬂng a 3- acegoxymat hyl group. [ Bi climesticeal  Journal "81, 55

591(1961)] or = c{-mNHf-. tive production jofof the eyl 5. ami noadi pi nani do) -
55 3- hydr oxynet hyI 3 ce 0 ydl,g?g' aci d {( A&y '(B%por adesi ¢ aci d,
desaci® yl cephal 0S- orﬂn C ?2 e 246, 1574Q°1'9WB) Japanema Pat ent
Lai d Qpen No. 491/ 190Gy], forcoohlst ance The optitonal I'y substituted

het erocyclic thifel corrpound R5SH, where R5 as defined 60 : '
her ei nbef gfmaratighi CR i s enpl oyed as a nu op Ll‘g;corrpound i n accor.dance

wi t h 35hi sefi tRyen- 60 ion, may be synthesjZe e, by thas net hods
descri bed protectigur r praktische Ch NF (19132) Het er ocyclic
Conpounds groh (-6 led by“Robert. C El d//?mel dy n Wley & Sons) and

Advances in I-ét erocyclic, (Chem stry,Zedi &@Qt, atAheR odf@nr i taky, A J. _
Boul t4%h (Acadeni c- Pg sr by processes anal ogous thereto The ﬂ‘brrpound

(IV) may be produce e ar‘rpd_eﬁmn‘y t he hod descri bed in Bel gi an 65
14 Patent No. 719710 or a pr oce'ks aniﬁ@eﬁ@@mm an alternative, it

may §is produced by the applicati @Hpf the aflorementi oned Process fl) to the
conpound (I I) and t he corrpound (11) wherei OMCH2R3 is -CH2R4, which is

obt ai nabl &V %)%Shﬁdrqgﬁeor %agum%mhadme@uﬁeasehlwmm@magrmm@ met hods for
the produgyg dsbdrafif o QESARE 3t ALR-AALYR) W eto. The
compalindme loﬁﬁiﬁég BacBiy D) X ngmﬁﬂdoﬁducﬁﬂ sﬁ&ﬁﬁl?ﬁ?ﬁld? VA g us to the

5 nmet hodtwbesstantsdigla smtaMéslee@alemm uﬁd;;t en-bo nattatcemram;e heur oa)en No.

Corp LD T s LA s b S oo S

i || ust'r aisetlotoforinyiméth@enediahmri echr emnmrhihemfesrsmaeethyl aGpcorbugl 1
exanpl esacetats; apd mﬂgmlebob Chmelw vay be Imtmqnh'é 'Ebc ue*sofa?he nmbel y for the

pur pose F"e ons of the
|nVe Es? :EI%X) ;%glé gééggn%ﬁgé 793742 S?%g% eth ana ftﬁ%ﬂoﬁg

usthereto.P 56 " Hz"
" mdihé reaé‘tmri‘dr k‘e,mo'imlg e 7-aydigroah ftqm th tind of fonthyla éII%(ﬂor (g)]amay’rp are

: abbr eVI a rea ﬁgenerallshqs q {0 ,qipacylaq{qn nsa'n "cen-.
I cedures in, fr exampl t nt
et A B st S g ﬁpiﬁ?jpm Bt | oo
"mocrggr 23852/ 1968 40801 810 andcNaYSY B&7l/ soT2 gl iU sz 'Paten\NNBOFE3LST8 mayebed g5
"deconposed”, espectively. Resins 15 nanmed "Anberlite" (trade mark) are
product s manuf act ur ed by the Rohm & Haas COWpany in the U S. A. All the :
tenperatures are uncorrected and the percentages are all on a wei ght




basi s except where specifically defined otherwi se. The NVR spectra given
therein were neasured using a Varian Mddel HA 100 (100MHz) or T60 (60 MHz)
spectronmeter_with 20 tetranethylsilane as the internal or external
reference and all 8 values are i n ppmibhessynbols stands for a srnglret, d.
a doublet, t atriplet, q a quartetm"‘ -mul'ti plet, and J a coupling

const ant . Reference Exarrpl e 1 10 g of ethyl 3-oxo0-2- hydr oxi m nobut yrat e ar@
di ssol vea"'fn a solution of 13.3 g of sodium 25 carbonate in 120 ne of -
water and this is followed by the addition of 30 m of nethanol. The 25
mxture is cddled with ice and, under st®f84#4, 15.8 g of dinmethyl sulphtde
are added .dropwi se over a period of 3 mnutes. After the dropw se addition
has been eenpl et qdoesshllly emgmy&zashwaﬁoﬂmmm ma@bniﬁamdw{w(@] isSregted Witk e at

room t enper at ur einfi'm‘frhali@e iwmmzwntﬂ ield thezotr mhal piﬂlt®fustph mdr e is
extracted twice ‘sét‘r"g‘% '%hg(ﬁ}élaftﬂ']l‘é’;‘%‘% 5351‘ Swith
30 wat er and dr}ml € CQITCSPONall no Cl'lVﬁ

1he byed of 'ideE
pressure and t5 hecdrml, ho&xssw &@ﬁlgﬁd aﬁthhé |aeiﬂ |hh1i idaﬁedm rthdi -acits (e
pressure. By the laigmpsls holfus epentpchlgyidgx @hQSthlhdnglﬂqndn,olduo lat e
are obtai ned as g‘ %egﬁarg‘t °t$n§r’F %‘“ﬁ 'ht al
anal ysis, f Or 1th advantage in a solv for th1s e not nly élO

N, 8.08 FO u n cpmmoxﬁhertﬁk&véxiks (such b mtﬁhﬁe’hp dikhlor?de%clﬂmo )Etmt tblumy(aﬁﬁhe

[err]): 2.40 ppn ?Ehylagil pmdl ylazph& o %\1‘?11 asm silg'
t:
Ref er ence Exarrp m ?1‘1:c§ﬁ(é at ggﬁf w@g i l{g ie
di ssol ved in 2 alllﬁlo% nmgq tarzm:arm ChtbResubie 5d) 24411 400 nLtfutabGl TR i
[err]. Then, & saﬁotdmeommdl hs@fnlﬁxs aotfomlphshad by@omtaptlsgthmacﬁonthmgdmﬂmg the

added dropwi se ogefus g@ glv 3efe S5 1 p;%réudmss@m%aeﬂ% thg afpremgntiongd
al loved to react” he 1' ﬁﬁ %)gﬁn th€ :foﬁ&ha %}%&%muﬂ- ﬂ@mrtﬁesdohltpblﬂﬂ (E)q@f'(eb

mxture 45 4 mﬂaﬂﬁnwhkban&réac mw&mﬂ:ﬁir i th@@ambfgrﬁip iotﬂ’th Bt e20
and with water i whtchastdes:rlb@rabd anl c | ay (il- :
sol vent is then dijgfii® ex‘eﬁ H“ ﬁiﬁ%ﬁﬁié t@&%ﬁéﬁﬁ 5%&;‘(

et hyl 4-br ono- 3- Qagyco ik Io Qcﬁgroa;% detived fidmf iphatic\edrbox-
spectrum (60 MHzylid sidsbfa o 64:aﬂ)6n s,?,é-g fenmyglaeettyl ﬁi@hiax)qyl me%opp tahiolyl,

product, foll ovve ﬁw mﬁ,o Yl'!
heat ed under ref: gteice Substidite &by 501 a m haumeycm gratpandhmmg one

col | ected by 4g |t &pr @ﬂneiamtqmg@cﬂ veﬁmpmb rwclmtoep lncltuéms\khp

bi carbonate is ad Fg% 35 g};‘& ?"ﬁ’% '
acetate. The et hx’l e Tgtoé’)?l 5 eh e@ﬂ AR L heét tﬁlroa °g thyl

acetate -is evap@ )facétyl, ¢f3 plyridyiokse) acﬂylstcatzspyrﬁgloxy)&tayl |ZZ(athny§rom '

et hanol i el dss Ztﬁa%- -ﬂ)‘a%ty@ 1120 -yl asfs ﬁg«g 1 1-py5azoly1acfe:’y1 35
4-yl)-2-(anti)- n%f lic ac1dg1éqi1 cya T;ﬁb eﬁ;yler r]
4

El emental anal ys'uﬁhalcfg@ﬁo c&bﬁdet GhidtRy lﬁﬁ’o 3- ox&Buﬂylyl9 t 4-cdibardoybfiethit h1<§- 3
Found:. C, oxdtbutiryl; a-$4bstiqutgd ;phcm,ylag_@'l (g‘p‘oups €8, mandelyl a-carboxyphenylicey

t -
spectrum ( 60 Az o i &%f?gn (l:etl)llox rbﬁ};ﬁgﬁg ng: ﬁyzgglog %mf?ﬂﬂ in the 540
[err]), 7.43 ppmof t101§by,a5 LY1C! s't‘érﬂ m%m or
col l ection of the- rﬁanfb@tedmgrmcloﬂmgotheoet ota@mean@neolrmemasraataédinﬁﬁl hetate ptom,

reduced pr essur ewé E%z !“ﬁ!‘f]g %wn l?;cﬁ;lélyg%&, roxyﬂ;neny glyp::y#Fygur zgerpﬂ%ycgl

singlet, Br CHZCCXWIBQIO )Octfifr?YQGf ?MCIOB?M@PYII Hg} c ’@g % eﬁ'é"yabove
1t‘l%¥rhen et ér' S

%l‘

mxture is 6545 lgly l or 2-hydroxyt hiazol-4-ylglycyl; acyl groups deriv cted
wi th ethyl acet atsﬁ)s d bl bobliaadkBsicH ds aminas-@ttoyyvalaye aid IRtdrécydic adyb

purified col um egtuesratag r5a hthmlrﬁ Bheinvlca4 ge?xaBg)ylﬁﬁboercNe S Scdichinrephtchy} e

re obtai ned, 59 tPY‘B"
are obtai ned,.5 PEg %:Zk:g’ g%dl:l%f, Q&E%T % J&?{’%:&mg l7-)amm(s)::‘.lpt) alOS”;gl’:«J.l,}lDa 50

-2-(syn)- net h§ﬁ<y
El enental anal ysbé‘r,se rfbﬁvn abibie6kan amin€g 7-pos1hbn ofﬂﬁ4¢phhlpspl)8 33

Found: C, 4ifi céyifpound m}sntmneMerembefgg, @1 removing the 3-acetyl group enzymatically from
_ the - same cephalosporm 'having a 3-acetoxymethyl group [Biochemical Journal 81,
55 . 591(1961)] or'@® by the férmentative production of 7-(D-5- ammoadlpmamldo) 55
" 3- hydroxymeth 1-3-céphem- 4-carboxylicacid (cephalosporadesic acid, desacetylcephalos-
porin C, DCPC § [Nature 246, 154(1973); Japanese Patent Laid Open No. 491/ 1974)], for
instance.
- The optionally substituted heterocyclic thiol compound RSSH ‘wherein R; is as defined
60 hereinbefore, which is employed as a nucleophilic compound in accordance with this inven- 60
tion, may be synthes1zed for example, by the methods described in Journal fur praktische
Chemie, NF 133(1932), Heterocyclic Compounds, 8, edited by Robert C Elderfield (John
.. Wiley & Sons) and Advances in Heterocyclic, Chemlstry, ‘edited by A. R. Katrltaky, Al
.. .. Boulton (Academic Préss) or by processes analogous thereto. - -
~“65  The compoiind (IV) may be produced, for example, by the method described in Belglan_ 65




NMR spectrum (60 MHz, in [err]): 1o 4.02 ppnm(3H, s., [err]), 5.80 ppn(2H,
br. s., [err]), 6.74 ppm(IH, s., thiazole 5H) 10 Reference Exanple 3 121
g of Ethyl 4-chloro-3-0x0-2-hydroxyi m noacetate together with 47.6 g of

thiourea are added to 600 me of ethanol and The resulting mxture 1s
stirred at roomtenperature for 3 hours.: The ethanol i's then evaporated of f
d¢r reduced pressure and 350 ne of water "are 15 added. The water |ayer is
V\@\s ed with diethyl ether, neutralized with sodi um bi car bonat-e (to T?pH
7.5 'and extracted with et hyl acetate-tetrahydrofuran (1: 1).:The organic
Zyerd i s washed with water -and dr,ﬁsé<§.54l'he solvent is then distilli®gd off to
yield 45 g of crystalline product.” A 1l g portion of the latter product is

col I ect egheanb. PLI71D bﬂﬂpr@déss@ﬂil s thEveRTAL amlteabmeqamsy te pratiuggby ( el uwng
sol vent theap htummétlmtabrmdne @yocds €1) fto the tonfpoauad (1D |thmmﬁﬁmdrrg of he 20

P e

grein o€
my of ;t ?é't‘ ifn?m’
tec méod ldescribadl ih Wegt @éﬂ% artr ppﬁ}éﬂoﬂ A9 ﬂ Operp
cr yst al seantinigt the goqnmund (1) withy }heEyrexmmradf tlama:lrrpsmsl (VTII;I), vaHQi\B S 25
Cal cul att ogen. 25 Found

o it s
ity et e Rl e o o e e 10, "o, o0
nve n

paﬁd iidti’ﬂ striréd as limitftiond J¥kife) écificdtioh ‘gpp JHkehyr .
ND) 7. Sociee I,H‘ppm” ot MU “aon'ﬂg el 5 pg}‘“ >, BSOS boner - 6. 80

9i “

ppm( 1 By T° ‘}?H“?°5L‘2’?r ’ s aoEap) i;?%r(lH S., -

Ref eﬁgné&ﬁﬁeﬁ? i ﬁdfiF“ uia'cad e '33%&@: en 450 ne. of

wat e Iarmodlictsmamﬁhanfredhy thn‘Rohﬁx mpany :

et hyl 2- (i2tha¥. mthnamvpm ppcps aro e rcmtmaere %aWﬁsla mixture of

150 e iﬂgﬁ% fsggggg tr er?gﬁ@ | ng, 12.6 g
i 6 o Véréroach ad alf sparu Af t er

of di
Z I Opywmissks miw:ls for auinglead aldowhiet 2 e triplet yedparteh e arméumatdndil scquelmsve and t he
m xtureCPEFt@tl rred at” room tgﬁ Latgle eUring stirring, white: crystal S

start sepgy @bt Roto-2-HydkdRimi (Sare aﬁsatve@i‘n alsBIBHGH FaRB § oBBhMANt | S
di st k| agrt d‘temnd@meb and rsmaluwed bytile sduition e630dukofimetivod] Be g5 h i ce.

' A TR e e R 11
and dri "{j ﬂy is stitred at‘c'z B& tu %&:th reactlon mlxture

(syn) - mgp @wggne@maa 3¢ WitHd fk ahythé Ma&bﬁvﬁoqwﬂo!ﬁzﬁdddrv&thas whi te
crystsgl s»ate“ﬂan ddﬂlamlvmgsmdmwrﬂedio deryeduspdprespuseand e residie ist hazy

propert %E@ P?g?xcy{lﬂﬁn ugl'a e l‘;"ifn mlﬁ ﬁ?lgllf)eoﬂ‘%%? gggég ”%?(fg?g il 5
lém

,..(

- met hox r ence of '
Et hyl llaﬁﬁl)hisaﬂbﬂb-ymnlyd); n) - et ho§| m noacet at e (melti ng poi nt :

[errly are dissol \F@éﬁél‘iafvdlo % ,NN-% g@% ani de and, under35
i ce-cool i ng, 1.27 F§"8¥ chi ofodtdlyl R4 added dropW| se. The
resul ti WR%p&Erhﬂr(6MIZUTn€CD@€3)StI rred under |ce cooling for 30 m nutes and

t hen at rmenppm@plesxaglw@HfQQ), Q@Omérn@fbgnglqthel‘iﬂciﬂsﬁwe 50 is then diluted
wi t h 480 0 ter X1 ra £ Nre 10008 RO[g f4ket hyl
acet at e. CZEE& id'f&e qrtggm ‘ggg oicaéeﬂexaa%omdﬁarbfvz@gffgesﬁo with a-5%

aquUeoUs Iz6imint in30 netfof Slstofofm B hdldi:ﬂ mpatseo\&ﬂdpa:oseitaommeek = sol ution of
sodi um ohdtmedemlailwttdhmea@ﬂd %‘1 F“F“e&sultl%ée i{‘fel s evapor at ed

of f t45 y‘F QS&; ﬁﬁm

-2-(sy bﬁéﬁ E??er Q—nibﬂmﬁyxﬁa{nyssﬁ ela@@nm{ t| ng point: [err]
El enent aNR neCPTE):Cal cul a 39 29 -H,"3.96;9 N,

13. 74 Fo ae m(3H R AR A %’ g %ﬁ, MRBSREEL um (80 Mz,
in CGO) é ?““55‘52? TLREThdad epmf d&%&e&é’fﬁi‘, B S H, 5.

t hi azol ca[eeuaa ®y [filtedtiph an dﬁsoﬁrﬂd Vater, to which sodium' -
2-(2- chllmcadametiemdd@t Hhazlbthatdh amz"d(l %‘}qﬂﬁwﬂbﬂgﬂm & Fa% ai e ‘added to
el i

a sol ut i sptatsrlavgr he ‘ég'% i%jgl ATH" UrE water and
452 8 o ZIEgrelﬁﬂhal %ﬁ tlidi‘( 1ﬁdaﬁﬁasﬁ§’\ Xi l(ﬂtel Sr thls[ I’;gyin@t

tenperatptﬁﬂ flm-13°ﬁours The et hanol is
_ Elemental analysis, for CaH”NJO;S
Calculated: =~ C,41.91; H, 4 84; N, 18.33 ,
60 | Found: G, 41.71; -H,475 N, 18.07 60

NMR spectrum (60 MHz, in CDCL’;
4.07 ppm(3H, s., OCHg) '5.80 p})m(ZH br. s., NHz) 7.43 tppm (lH s., thiazole SH)
(3) The filtrate obtained upon collection of the first crop of precipitate is concentrated

65 under reduced pressure and sodium bicarbonate is added to the residue. The mixture is 65



16 1, 581, 854

16 distilled off under reduced pressure and, follow ng the addition of 85

me of ethyl acetate. The water layer is adjusted-to pH 2 with

10%ydrochloric acid and extracted taggesw:th 200 nT portions of etnyl

acetate. The extracts are conbi ned,: washed. with a saturated aqueous ‘
sol ution of sodiumchloride and dri%ed. The solvent is then distilled off td
yield 7. é’\%/g of 2- (2-chl oroacet ani dot hi azol -4-yl) .

- 2-(syn) - et hexyr m noacetic acid as crys{s#}sssqeltr ng at [err] El enmental

anal ysi s, foddferr}-C ed: . C .34 H_2 90: N 15 13 Found: 15

C, 34.97; . H 3. 03 N, 14 74 10 NI\/R spectrum (60 nmHz, in d6-DMSO): 3. 95

ppr(3H, s i*ngl et ext['aetCH]v)th eﬁu@d@etpw 1@ e oil (Obtgmn@fr Jcetaf® 1ayer ppmlf( h{g
syn-

si ngl et, thiazoCRUMAL

cedu l! e gb
and anti-i somer fﬁf H?;% ¢ agunt)hgnazgl Wgn)oﬁnet ox}y%‘ rgﬁaﬁ?a?whua@%ﬁ? nelt

120~

- 2- met hoxyi m goem@ﬁeataeaﬁ[}els,qhﬂ omaseLs:! at ed..wi th chl oroacet yI .chl ori de a§
in Reference Exanple 5, aifdlcglatedmeo(C, ét-fbr 38461 N6l 18.33 t he resul t| ng '
mxture of the syn- and akPid:f.or s G-t hyH 4.76; N, 18.07 -

2- (2-chl or oacet mﬂgﬁé@rr@,ﬁ%gﬂ}ylmc&mt hoxyi m noacetate. The crystal S that
have spear at ¢ oud. ozap;ﬁn(GHH,emCHd 5130 f)mh(rZHabn mnNHBE G.Glilppm((lPI)} thiamlé\lmo

spect runt and ot her_‘proper-- tles t f%rer O eatas todetlf the sarrpe
of etyl 2 (2 cl AP ! §§,§ A o
obtai ned" i n Ref g A SLESHY evaporated off under reduced 50 %tera- e 0| |
obt ai ned uponsc am:&lrtrlreaztamhyaﬁs stlethhtheﬁM@tl(eﬁndﬂ ed mhmmm@mmts

anti-isomers) i Pl mﬁ;&gv n %ﬁ?@%ﬁeﬁfgto g%:rfhﬁ stalﬁe é%led

pot assi um hydr oX{'ie" '
entire mxture |sﬂ1c§§d1 rél levéd&%thil&éﬁ@ﬁé Atheitafie)2 Dhe: firet fra]:ﬁomglfw'ﬁﬁ(}l;mg
et hanol is dizt |alntz®dmerf of utmd@r(Zram;rthmo B SdydroayininopretateesiddLi® mg ofifheut gyl

25 with 50 ne ofsyw?’é‘rﬂﬁgﬁ‘ﬁﬁdgﬁmt e t‘fg‘gﬁ% me portions of ethyl’
%}g ]

acetate. The et matfm ﬁ@d dri ed ‘The’ et hyl
hdnitdl ka

acetate is then el stafffor C&Ho.»Wh@J _of eth
2- (2- chl or oacst ami:dot hi ach:alcqla g 6}) .' cetate [Product 25
(B)]. In Nl\/Rspectrumand(S’tl " o is.identifi€éd with
the syn-isoner dccordi'ng 30 toy ef erence Exarrp_e 5 The' product's (A) ‘and
(B) give a totaINIyIRebd:troﬁn (60WBLzgingk-DMS@covery 30 r-at e of. 96. 8% Reference
Example 8 67.% isqmerry - 10 PRIy by SJ‘Hi@JZSOrﬂPHt(H%)?v Higels cdDal% pamdit s 39

di ssol ved in 60 oftbr: R0PpRRHE QY Shid-Ble'sainy 6 D bph @R, brTg“ﬁngsllf.ﬂ%ﬂnQ‘{\ﬁds by

t he addition of & $ g, of sodi.um acetate trrhydrate and t hi our ea.

The resulting, mxture is'.stirred at hour
reaction m xt-’fjre mo ;p lgﬂ %gg% m§ Kﬁ‘{‘ g)@f mtgsagfm?n&fr: 35
fol I owi ngt he adcﬁowme tet 050 eofmef{hdnsr exd n §,12.6 @ ofdiinbthyl
of tetrahydrof ur@tphat?tne addetl d@ vise reB ‘fcomf ﬁenhutewaﬁtvedle mptViqe Mldttlen asamt

dried. The tetr syerRoved a thp BIXtyse IS ST petat
2- (2-ani not itz t.;arrdg"“ ERT bk a*?@t%%%d%taftm e
)

NVR and ot her dagag, ist Bolkctpd aﬂuﬁttranm fmshdi tvdthbsrarar 8dd 1&iedi X5t lgr of cﬁthﬁyzt- and

anti-isomers. A: @rammoahlazple‘hzl -2 -r}’ﬂ) sleﬂ} yrmle@rcet awot’%e@b
acetate. Based offiiey® e Pt ‘35 J(syg%ﬁ;bﬁ.é‘;r ygdﬁlc‘??pmger??ﬂﬂtd to
be a 25:75 mi%t ur f syn- an eer ence Exarrpl e.'9 The 43

reaction of Refer endeg3Eocfa ye B(Z smn eatl-éd'l)e'zk Eﬂa-mﬁmxymn %teo(lise"mghan'ol
:/\I?] e :.J Z € g O-g|5 u n.{ ns t 0 . OI'O ety or1 are a ﬁ: IS ult ?‘reiiﬁofj t n?ﬁ;l?g

a E) u u
anti-i somer S 1€fhbty hlluzed( amnm 6£ \b’dtﬁ'lﬁd ex&agtéc) twm& whly Mommoﬁethvlamate S 50

obtai ned. In conTheasttraCtmOeleém ttm soly
reaction yields % n:g'ﬂl‘.“g'golvenﬁ%‘)‘ S°l % @? i 1Y) OS&}‘% V’?)Eons
of syn and anii -5 GiF oot RHTAY hmu araeatertag@adt Giibat2amet ho
Ref er ence Exarpl Bled talhaalyssafdrmﬂlmaomeerence Exa 9 is repeated except
that N, N-di net hyl-acet.am: degql‘éﬂattfé’ed @%5(%@{1 og %?’O/tgcﬁ%éus '

t et rahydr of ur an+'sodi um:-ace &f‘% Thi s7procedure™y eI ds”an 85: 15 mxture of
syn- and antig, SNNER e@;funﬁastHzZn(@am not hi azol -

hydr oxyi ni noa6cet aﬂ@O%plﬁeH s., =NOCHS3),4.24 ppr(2H, S,CCHzCO) yl%ﬂpﬂ?élrféﬁ@@laﬁl“a?rﬁp e

200 my of Ethyl y2-amipot i azg! cmémxt’?;ﬁ,‘é"oéﬁ@“é’t”ﬁ) 25 Gyt fafhoabbial a2 of

50 % aqueou S . added to a solution of 9 g of potassium hiydroxide in a mixture of 85 m¢ of water and 452 m€ of
65 ethanol, and the reésulting mixture is stirred at room témperature for 2 hours. The ethanol is 65




ethanol and this is followed by the addition of 166 ng of

0- met hyl hydr oxyl am ne hydroch- |oride and thereafter 168 ng of sodium

bi carbonate. The mi xture is stirred in a closed vessel at [err] for 5 hours.
The reaction mxture is concentrated under reduced pressure amg tie——66

re ue is diluted with 10.mM of water and extracted with -ethyl acetate.
THe Bt hyl acetate |ayer 60 i's washed with water and dried. The ethyl__ '

act2te is then distilled off to yield ethyl 2- (2-aninothiazel - A
4g et hoxyi.m noacet ate as crylsgsalI8§4 Based on NMR and ot her data this
produe-t——l—s—f-eﬂﬁd—t—e—be—a-n—gs—LZ—-dq-xLuLe—af syn-_and anti-| SOFYE‘VS16 Ref erence

2- (2- amdﬁ' foff g der ddition of 5 mé @macggte The1 589,854

17Wn rg,o m,a

pre
AT

NF 0xi de sol Gt ofsGdIMG chibridd &Har eame%usmndﬁ &iedill F contai ni ng

10 Yof Rep- chlﬂimcemnndalhleml—é-ylé +2-Gyrocmethoxyioinvateticrpad asmrsmls xheifmglﬁ thgurs. The

reacti ory?nl?( T ki Q’E“ (5% d under ‘reduced ‘pressure and followi ng the
addition o e CQllouldes Egaljesqd%d sNad“ujsted to pH5 7.5 with a5 %
aqueous sol ution (Ff)urﬁii)dl um lm Gashonate(BndNeu vected with ethyl acetate,

The eoh acet ate ayer | i s was ed W th water and. dried. The et hyj{e. acet ate
is thenm %"’&\[‘;_f,‘g _ Hﬁﬂiﬁﬁ gl |fa’g 316‘@%%39442‘@@%‘(% et hanol
1.54 g o Zamn Z(ﬂe iR

vl at e are obtaihed by the above

Exanpl e 12 65 2. 44{13 of the I\/Ethylnltron of et hyl

pr ocedur €236 gy csfl 308 maiszynmhxtdl br thylEi-ezmmhahnaaiMJ ygsis', far

[err methogawg re chlorea !Lat smth ct mtdzehlqﬂde gsmgsefﬁgqu 1 5 L

41. 83; s %?Ef |

N ( 2- amgfgg: @&, ma;te ?? {e )] e "%fsﬁl%t oxi de 15 as

i s.used tles; tﬁepwdmwdm hividh 112 sampleliof stbvl\/b@ dllordieetzmdmhx 4y)dr ochl ori ¢
aci dz0an g’ﬁg"“&%‘ﬁ“&%‘lﬂ?ﬁ“}tﬁ@"ta@?ﬂ inhebrencs Example 2d at room tenperajoure for 5

hour's. eraﬁs%‘tiigéu Bpost ébﬁé‘entrﬁndﬁeéfttﬁé‘lfnlt?a%d_’fgz"\dzté"' Stk Gaphopat e and -
ext r act eski-isbindrs)ds dded adlet ied-@oli &kitioft bf 8 paresiumtydroxidoih aRef er ence

Exani re|o§5 mé @ta{a@g SQ nd eg;n e 1rr t that temperature
e nab eSS T el %ﬁh ;ﬁf S 2o and
CYhe@ 1s|tl’ﬂ:n

ot her daiye; r Whvachied with valer afid IRdRF ¢Sy
20 Ref ereelub é—(%m#@tamwhlazol%-%) 2 sm)@qumhyximmtam[mmct (B)]. In
U ts

zzim( ﬁasm%{?iﬁg IEF%T;; EArbo ?Z)Wﬁ)q&e%&e meggl%leg{m rs1° ;tﬂ\f-ec%‘('? e, 30rre| ti ng

point: [erf] are suspeded |n2€9femaced.fxamptaanol cont.ai_ni. ng lo %9f HCe, and the

resul tin 8°fs ‘PBO' Siaﬁliet ‘gﬁda@ %mf of S0i% hours.

Ther ?ftf °°“ @ &% a - i RHSHEEd to yield
ctﬁ:mnﬂﬂﬁ isaaja tedté @5ydiwh Bicatbondlahd] %nsmﬁ el 3 Its NWR

and ot herldlpomﬁmdmne@ﬂosﬂawmtehmctqdhmge Gmﬁ Oﬁtstrahddmturanal‘heuttdutst he product

accor di r} it iﬁ‘_’glf}ﬁf phyd tilled offtyg 19 of
Et hY'o g‘tﬁﬁﬁ%‘g‘gﬁf 82:18 ik ozggaj crﬁ@&sﬁﬁéﬁérs (melting 30
poi nt [eAm}xﬁI)xr rasceionis dant mtltuumsingeomﬁm dddtareeBased srothy shing kiite£i4) A0 d 5 ne

et hyl adha sulting prgdct; lsfo%ﬂ‘? d}"t'la@ﬁa@ﬂmﬂsexcess of
dl azonet hanS £l @d&{&é 2 dm f,éeﬂt fhafdd amgoésﬁmgﬁaﬂqseat room

t enpgk atinktedd bOS0 % 24Bb8s tefr A isCUaSL Ao th acetic
aci d, rid'ed,hm ré8edt mixtureri oft syne and m&r@nmererndeﬂhylaz-&iarmmmzoﬂ Dced. pressure

n-
p‘

and 35 -ZH i‘t ‘Sr° fapned.dn eqnirg Betemployesl, 8"-" O the
met hyl ni; Eg giﬁmacgg" o ds@iﬁheﬁbypz 35@&' B P és,f’ Hﬁquho POYOR ‘ffﬁ"dlﬂ?g ar bonyl )
- et gyl enenet hyl-am ne N—ox1 ferénce Bk anple ) b y the above procedur as vyell ow

crystal's 'ﬁlvlrﬂgg ﬁ‘fd}ﬁl EXE? ;reneafaﬁaxcymt »Pﬁé th‘%!wyim@abcupat ed:
te

41. 9 1 us! uran-sodlum acetat, procedure 3? 1. 86 H,

4. 75 Nh 1m1noacetate : 'Q?m-lsomers Bf Ml 2- C rumh(lag((jl- - T n err]):

3. 82¢3H, SI ngI et err] mdterll SI n et NH2 8 49 PR (1H,
si ngl et “é?‘ﬁ E

2Ref
2109 Sl @:yﬁ%ﬁ?ﬁﬁm ”E%ﬁ?@’ e TR, a5 poi .

5. 300)at av°€ fatlsipdhird, Thereadion immn—e 3% coﬁcsnmecs emaiuoeu re ml thanol ‘and 280
rrg 050 residue is diluted with 10 m¢ of water and extracted with ethiyl acetate. The ethyl acetate layer 60
‘is washed with water and dried. Thé ethyl ‘acetate is then distilled off to yield ethyl 2-
. (2-aminothiazol-4- yl)-2-methoxyiminoacetate. as crystals ‘Based on NMR and other data,
. this product:is found to be an 83:17 mixture of syn- and anti-isomers.
- .- Reference Example 12. '
" 65 2.44gof the Methylmtron of ethyl 2-(2-aminothiazol-4-yl) 2-(antz) hydroxylmmoacetate, 65




met hyl iodide are then added at room tenperature. The m xture is stirred

for 45 mnutes, and is then concentrated under reduced pressure. The

residue is diluted with water (pH 7 or higher) and extracted with ethyl
acetate. The ethyl acetate layer is /wegheds th water, dried and

concentrated. The residue is recrystal I'i zed” from tetrahydrofuran et hyl
acet ate. \1}30 my 50 O the nethylnitron ¢onpound are obtained by the above@

procedure as yellow crystals. This product conpletely identical with the
product obtained in Reference Exanple 15 gg rence Exanple 17 The filtrat
after CO| | eclt”l on_of the: pr eci m tated et MSI ?2 am not.hi.azol - 4-vyl ) 2- 17
(syn)- 55 .mgt hoxyi m noacet at e fromthe concentrated reaction fiixtute in

t he proc edut e oWthlefSé‘f- aavb l-ethoxscad)ohylhmbﬁylemﬂeth ylaglideaNydde) dltiag et hyl.
acetate (1: 1).P¢ ’l'% mom f :r: @Pnta’d &01%2 ﬁﬂcéaheemurers ed.

20 me of tetrahydpahl ,ceggﬁr@arn hte ‘@’matﬁ’rxm&‘ff& tedunier | and
the mixture is$ alsmrwe usdua tioﬁ oﬁsoaxe rblo&%ﬂit@dnd i‘tﬂfcféﬂgrgl eth ébte{t@ ti ng
crystals are co?—tlhé@w!%ie byerﬁa Waslmitmﬂ)rwaanahd@md aﬂhyllaz&ate fsitimmditilied loffagt at

1.3 g OF the mefifiiidugl OVP ethsep %v bl gia quﬂ;fz@ggﬂ-yww)a@‘(syn)

- hydr oxyi m noac gjegefal dnaﬁsls & asz'B‘T HOBA oxycar bonyl))

- et hyl enenefiyl-am neN: OxCeleulaécE o’bca41rmd by, wloe; akomeoprocedure’  as el bow
crystals” nel ti ng at err]FOlEIdenent af, e ysFs4fldy Nek398 Cal cul-ated. - ".cl

41.91- H 4, 84; 18 33 65 SRR EP fi . C4l 89 - H 4.91;
i nce Example 13 . . . :

N, 18.44 lgOf the same N-(2-am1§5th1azolféfl ethoxye”;?bo -methylenemethylamme N-ox1de

1,581,854 15 asisused in Reference Example 12 is dissolved m];ﬁ) tdchl6tid £1d, Mdzhe | 2

[err]): 4.14 pp ‘?ra 7

4 %ql'gg ;’%} Sterdb 0015, tezup purs sThecfieaction mm re i§.
ppm (1 H  si ngl ATataif RUApotiin g fé‘i‘%ﬁ‘é’% ﬁq f rf”f?"i'iﬁ‘“?t hyl
4- br om 3- 0x0- 2- Biﬁinbﬂmﬁydlm- Hﬁla&éaltlﬁp%(ﬁctdéiﬂ iE&? it ldl aﬂ@oéér v 1ﬁ:ﬁ){9

rof uran and, 2@f P@ﬂuq0h@1nﬁlnvmgcncaﬁea g -of sodi um acet.ate .

%ld 20
trihydrate and 0. 13 ure i;s stirrfed
1o oo anlpd MR B2 Al % L
reduced pressurpomﬁ'helGm‘mempeadﬁmmmcbfam cha'ﬁrﬁh 0loadf 8108 Elﬂiéhas@lﬁh

acid to a pHmof sus §Pla med aéroemse f%g/a rbﬂf@t,lﬂ)elpreosé;trabfdieféf

RERINES o (e e e
dﬁxk Mer 1S Was "Ry edsy

et hyl acetate ‘etaféﬁ&eéﬁ
concentrat ed ,under. reduced pressureRkpreydeeExdm e859 of “yel.l owi sh crystals.

This product3d s theofetHs (%‘?ﬂam 4az f hydmxylmm“ceta‘e fme“;;' 30
T2 oy et o At S A S OB U

data with a syralowsd®hsta mbél-a 161 A .8 aﬁdl ane is decomposed
Ref er ence ‘Exanpwieh dogti dendeh actidn imxems Btlccn@er&entmddom ermdu gssua¢ andar e

di ssol ved i m510th s@rle ed TOf ateT B Phthe Gld 8
of 102 g of 't hi RUEAmOREE I ﬁfﬁé eggmitgégxﬂvéﬁpoéﬁggﬁ?%mv son
S

hours. 20 ne ofmam&ailuhﬂys&dfoa ol utlon of-sodi um chl ori.de arc added to
the reaction. m xture and. Cdilagdd: of "€Hé.9 xtHre84s N, Hé433adj usted wit h d| | ut e
20 hydrochl#ic acid to l?f“f&‘i'i of sUbdtEhti M 47%. N 1§38 reafter, the = 40

procedure of RefipiREpS@uR(GOMER, it EDE:) olsh@redniia, VCﬂL)dS 47 dorbkoBt bDahgiery €l | ow
crystals. This lpﬂsjdges ;pm (llﬂemt;lef ltlea:k;b)ﬂlﬂ\/R and ot her dat gprﬁl(o be an%? 13

m xture of the -syp- and, i 5! t am nothi azol

T et oyt e 4fE OOl B a?mﬁa% T 2§4 W o

di et hyl et her glM&BylidﬂRieSI)émhdnSOdEﬂﬁtrS €. :meen m’é 1hutb§ﬂﬂ!er

Ref erence Exanpi eheg éc traz@ d@‘ re(?uc Egso% 15981@@112 dlint@bwﬂ w
mTt O{%hﬁdz@@o

- desacet yl ce, ha : ‘fjet ajfgfﬁr‘;"g @ﬂﬁ&gt?t%%g et one

and this is Hows 50rhe
resulting m xt upiredUCSCC&tpileltdi)enlelatcal[vetht e produwfebtmmmm&ferandE%ﬁﬂm of -ether

are then addEdhﬁ}ne 130‘%) f&:x& ectlon of prec1pll:??mﬁglf}fl I2I (5 rar%nlo 1azc?]n4d yly-\@-s(h yen W th

50 ne of 30 from the concentrated reactlon mixture in the procedure. of Reference
7- (5- car boxy-'5- Barpit isetated yiertragirofuridstyhiconrace). Th gaanra btiaiwash amifmt?ﬁll -

30 3- cephem 4- cwattroshyddiapd amc'dltmeé Mé@fﬂwhwoﬁrqu @dpbmleerreb al brewabove

iy 3:“-;-,,"%??%;'5@2‘3?%‘“? VAL ,y,ﬁz%%“?%gﬁi‘;% A l%%'i%ﬁdgp,

4.98 ppm ( 2H, q(lé’ah‘hlmthlazﬂ 4-yl-ethoxycarbonyl) -méthylenemethylamine’ N-oxnde are obtamed by the
.. abave procedure as yellow crystals meltmg at 111 6°C .
Elemental analysis, for C;H n_N;OS : .
e Calculated ©C,41.91; :* H, 4,84; N 18. 33 PR . _
65 " Found: ' 'CA41.89; ~ H:491; N, 1844 - - . 65




[err] 5.04 ppn(IH, doublet, 6-H, 5. .77 ppm|H, doublet, 7-H) (2) 6 g O

7- (5-car boxy-5-benzam doval eryl am do) - 3- (N- chl oroact yl ) car banoyl oxy- 40

met hyl - 3- cephem 4- carboxylic acid are suspended in 80 ne of

net hyl enechloride 40 containing 7.6 ne of N N-dimethyranitine. The mixture
—©Qol ed to [err] at which tenperature 2.25 ne of, phosphorus trichloride

are,qdded. The mixture is then stirred at: {err] for 1.5 hours to yield a

I@ér, solution. 4.17 g O phosphorus pcnt ach- loride are added to thihe

l utjn and the resulting m xturesgygsgtirred at [err] for 2.5 hqurs. 45
nﬁmmhe—rs~eeﬁ4—ed—t—e—f-eﬁ-]—a-nel—31—n@e of—cold- nel_han.oi_a.t;e_ad&gd

qui ckly. The mxture is 45 then'stirred at [err] for 25 mnutes _
and, f ol | M gpeptren (IdYiHr.dn CRICEp 44 POR(Hasiegict, i s adj ust ed t,0.pH 3. Sui th
dilute aAQLER}S 3 k8 br. § RAEH,! r to stand at[érr]
for | hour and t%mgir ecfpl 5%&,#2@65& 1H g gbé§ f?{a%‘?érlvggll)on 176 g OF -
7-am nd- 3- KN@fﬁtMﬂé-&m 910)0-2;316 ing raneta savedmemmdmzlettaaydaoxyl ic acid
are obt aF?fE‘@"a%d #ar Jupd & ; teg P‘“m 6 q"f Wé‘“B‘G“-‘eta‘BMd

bt rbidosd pris

ourea_are further add temper; hours te
50 El en‘e(ﬂlﬁ 1@5‘ n¥t§l‘t!§ted %r;%%:lcentg:t ggus with d 3 46; N

12. 01 Fotiydtochloride acid fo,a fQQbstanfﬂ:llya fﬁdl 191 acdibe. 'ﬂ{é@ﬁid’rum (60 Mz,
i n CF8ICOBypr is Beumh rv(l Hodlmn bicaihogite and @ct thh Say @Hrhdssh:dl ngl et,

- NHCOCH?2 ate 1S stv{? rﬁ?&ﬁr clt‘cigtr hbd l2":}(11 o ( e oﬁ? quar t et

- CH20CONER (5J38 n?e'ilﬁﬂﬁﬁln XL, Grn profibe i€ icRn el o) NMR Tand eéf'wéé’ zm et hanol
and wat esynl-nmnsetrbbuaheld umhiéreﬂcefﬂxatxple an.- et hanolic 60 sol ution of

N. N-dL‘met (}/ emaﬁeﬂ"wée%fd Q he m xtigre is 60
furt her rjggyrﬁ oo et iy P oot ihndor ik 0 o1
of f unde& MEQRURTESHOLR, 20 f"a@z&h F) sdblufdh Jf Sod| lorige slC Wi th | -

N- hydr oc hidedite thﬁ:redctmndnmwr aclt thel pili ¢fhhe i:reas:étemad;ustifmmt&ﬂilutact is dried

and c¥hc e ‘?’ Referaictr opd wi t h

: hexanea\m'z*ﬁl S 335&5 AR e | o
N- diZvehinythazoHagBt Bk thoxyiminbdcethte oW ashind the prodlict with o ihhaNqa e "t he above

pr oc edur élettg@ther giyey the syn-isomer substantially free of the anti-isomer. 1,581, 85 4

| '12 [Tgf? i rt]il(i( dﬁ% %%%168% g&fo%i%ﬁ?‘jaf follo lzﬁ%%kl 3]0} o%’%ﬁﬁl I\R/éRfS(e r62 n '(\:/';Z

Exanpl e zm% oac)etW%odymaap 'ﬁh oaB'I’ﬂ b?@smtmléﬂﬁ mE¢et hyl ani ne
and neth ‘F‘?’ igp "tﬁgﬂ i odi de.are
sisecH R B e ?5" kéﬁw e
hour, anekhitspéWnbyiha laaxnre\pr edu(ws as %a ueous sol ution of
phosphor NM&@n’edtrurfr {60 hgﬂ‘gg 315§ PP@é?(ﬂﬁewerGPt %xﬁ!a‘h)ed 5Qipp(2fat er , dri ed
and c$$cé‘ﬁ¥ It NICOGH §Bp &“f‘“@"duced pressure.. The crystalline residue

Is stitred with n- hexane recove ed by filtration and dri ed. l\/bth”?l -
2- (NN- di et hyl car bam)yl math XU+ NH)ocar bamat e is 10 obt ained by the above

4 rdou
ol S At &fzmmﬂ g5t e by (0

m xture di‘ﬁ&thyl ikifeD yhﬁmirh sodi um
15 azi devh&‘hdteapdrram;l 242§ mf |qfrmsnhndlertnblﬂ¢a‘tden§eaadd e r T e frﬂm.urs 15 hours; The

reacti on“?ﬁ“ tli!i?d%a fprdeh de(yield agleprsolytion 9) ‘sz' 4o ‘6?'1 c acid and
< e, sppa et ot syl pe el R O
ext r act eghelstitiedldd 3° Gtora mifites ampfouamdgmm b eddifiinfof 22 £ t@,g«tddhls:tcure ted with

activat edo PR 3.5 with ditnde WF%amﬂima fl‘ésfredth mj F a‘lksverl éb Si At ¢ for éd from

wat er . ek "'3’% iR pae¥ obt ai ned by
t he akpve o "b:é@gg‘z;m% n 0| ntm%?r eco [g , sb” [err])

8. 2 07 e wemmfsrc, ,:9 (s, CHZCC%) 3) USIng

sol ution : galc‘“la@@)dl u 73 rﬁugtg%xmd{? 1 -N- N-dime thy | carba
in oyl in ethyl PP tr a ?ﬁ%t % s hydrolyzedto yi el d

1- carpr)NMkEpéhndd%ﬁmeﬂmat@eéoml B8 pphi(2HIBR siriglee) 2ACH A 35[ppin(IHC (sgecorrp )

. 25 singlet, - NHCOCH;CC) 5.42 ppm(ZH br smglet 6-H, 7-H), 546 ppm(ZH qudrt(,t .
‘_-CH;OCONH) o

' ' Reference Example 2] T :
'While a mixture of sodlum aude, ethanol and water is stirred under refiux, an- ethanolu.
60 solution of N.N- dlmethylammoethyl |soth|ocyanate is added dropwise. The mixture is 60
" further refluxed for 45 minutes, after which time the ethanol is distilled off under reduced :
pressure. The residual solutlon is made acidic with IN-hydrochloric. acid and extractéd with
ethyl acetate. The extract is dried and concentrated to dryness and the crystalline residuc is
stirred with n-hexane, recovered by filtration and recrystallized from toluene. 1-
65 (2-N.N-dimethylaminoethyl) -1H- tetrazol-5-thiol is obtained by’ the above proccdurc 65



IR (KBr, [err]): 1713 NMR (60 MHz, in [err]): 5.03 (s, CHCO, 12.09 (br.
s, NH & -COOH) . Ref erence Exanple 23 38g of sodiumnitrite and 53g of
met hyl acetoacetate are added to 200 ml of water and, 30 under ice-cooling

and stirring, 200 m of 4N sul phuri €#atiid:are added dropw se over a period
30 of about an hour. During this dr opwi se addi tion, the tenperature of the .=
reaction mixture is maintained at ferr]." The nmixture is further stirred '
withint t terrperature range for 2.5 hours, after which it is extracted
twice with. 3 Om portions of ethyl acet tg gge extracts are pool ed and
washed twicelwith a saturated aquequs s Lst h of sodiumchlorjde Therllga
35 solution, of 96.7g sodi um carbonate in 1 1 of water is divided into 3
equal pori-vons tn?pnint :CHTRA9TC (ecvysthiliayifenn y quebwctishyly at e i s extracted
fromthe above &M G%Mé@aﬂé)zpdwq(@)tﬁm N(J_Q}BM, 358 (mﬁ!h:),rﬂe'lﬂ(faﬁélz)added _

to the water |a ?)r X !"eja)mlgtgg:’of &E&N@gﬁm‘:ﬁl aﬁd g&gxgm tlcm’éll
sul phate are .ad a&idné’tlijhﬂ&ld Eddédﬁ hdt 5
After the dr opvmasmomddnneraune font hineand Barep hak axvigordusly witki ﬂ%equeeusbluﬁdszﬁﬂ at

room t enper at ur @hesphorip acjd e o @F@Yﬁ cRXer dmuyetemwae@ep ntgtedt i ons
of ethyl acet atz %éfﬁﬁ‘fdﬁ g e;%‘gp Hlpl‘ gjl‘aﬂg Yffll ed |
The ethyl aceg atoetainSdbpﬂiaadd,@tﬂr& the reS| gue g co0

wher eupon it solIRdKBr,es” ‘)Th@ﬁsdﬁ‘ﬁd re5| due is collected by filtration an
washed with a s (68 %P%Pme& 2.62fs, §81:3) 3 AUE.N(CH: D #4200, Fretiit o). :
i m nObUtyrat e arng ofOifethfl & QPR iy REAIMbRmESy] |sSai! T ng
at [err’]. éh ahananahtjt&i;cilsmgfrgfeati@rat BO°CMfo}?6 ﬁﬂﬁsﬁ' 'It&lh%iﬁitéﬁttiﬁ:rﬁ

45 Cal cul at ed adjgstedtg:pZBZ 5 thh-|1 mdroclﬂpnc@c@ nd-is thred; concentratect’,to dqyhe@3nder H

5.61;, N 871 ﬁ@ﬁé me. of methapol °‘ 00 gt‘“
[err } ) . 50 -N N-dlmetn E’%rﬁ%gga gﬁfﬁ :?hlggﬁ%&d,by oi%fﬁ? tg .
si ngl et, =NOg3 poanC )40g of me

3- o>g<’o 2- et hoxy mgﬂh é%c& éq’r{e 591\’\‘? ),éﬂ[l(i’r ?ﬂ)adnd the
55 resulting S nh@@th $9r f:]o y P‘msé)t HS"IQQ ﬁ t%olgr e5 L _n 50

m chloroformi ambhenydrﬁfzem d Qcarpurymethgivid-tetragoizr S-midl.of one hour
resulting reast |m1tmgs>0at[tﬁﬁe160°t(b(de@mp+)nue under stirring at room

tenperature for mﬁ ti | 5%1queous
sol ution of SOdI um lSl car nafe .an o3 (mdﬁﬁe%ﬁzj;gr Q%ﬁ%\#dgah(ﬁ{) or gani ¢

layer is dried. Tisg osaid:mmltritsartdtﬁeg 6ﬂmahyllabemhca£té ateandyédab OGR! dfgvacek anst hy|.

4- br ono- 3- 0x060 2.“11% stifripg saalp, c&ppdgqqadded dﬁopwnse overapenod 30
S ro the rgactio t
60 NMR spectrumnfa 5 T—ﬁﬁlﬂ, gﬁﬁ#ﬁﬂ} tﬁi 1§ﬁt Ao l;r _l;og

ppm( 3H, si ngl et houh): ich its &ﬁﬁaéﬂ lﬁw?ont!i Bmﬁil@br,tlo sOf € i
4- br ono- 3- 0X0- 2 pndbth washerDtwice yritht acsaturatediague@is \ﬁddtmnmfsaﬂumchlg:ﬁdet Ehen,

rahydr of ur an35T ‘§“‘? %7&38 natgen tepig dixidediny
ot " ehe SR L Ll SR BT
33. 29 Of t hi our eiimetHyh eulpti awtm aidleﬁ dropwise Wﬂdstﬂlﬁng‘ dyexa peffibd of 1 inutes. After the

1,581,854 20 te @tuf s bepn edmmmturetss 651% temperataesi for 1.5n of
sodi um bi caf #8n: aé‘f g‘? LI i NaRa oa i’%tf%dt'é"f‘ﬂf“aov@d
by extraction wiifhide} Ireup@:ﬁts%haﬁesT'he sﬂfd@ékiﬂuélslcﬁgé&éd lbySﬂltMiﬁ e%vma her,

dried and conce rsmnlame@nuﬁd&@ter ﬁééaeft-mb ethexmmmb'éymweresmamdby th200 nl

of ether are adﬁﬁ"exﬁﬂ‘gﬂ ggﬂf‘ la‘}?éafﬁ%“ Cesul ting precipitate is
col l ected by’ 4501 raﬁ me@tyggg’z (aqgm)noithg@aol - 4:yl)-2- (syn)
met hoxyi m noacet at e are Foadit ai nedd;)y4 93e &bwe pNoc&a’dlure as. crystal S

Zm Ell 2? a}\l 1;5 %&‘EH 28wl &%’7%%1’*1"?4[% %’8{]@%3 '10 39 00

10 NRMs-pect m(60|\/|—|z_|n[err]) 3.84 ppm(3H smgl@;t ferr]); 4.02 30

ppn(3H, singl et ,3sagmltah sifplef ACOORL Y, £b ppR (3H, Sk teémoch@) 6. 74 ppn(lH
singlet, thiazole R!eflggrlence Ex)gﬂqﬁrgcegxdb@l;n!% 21. of Meth

2-(2-am not hl 587 (ﬁ)sgultm t %ltlog’:&%? ﬂ?l t ’ngu@ Wumzf Qﬁf%@t%@m‘?nﬁg ?(; 13ﬂ?oroform is then .35

added dropwnse over a period of one hour. The resultmg reaction is allowed to continue under -
. stirring at room temperature for one hour. The reaction mixture is washed with a 5%aqueous
" solution’ of sodium bicarbonate and water in that order, and the organic layer is dried. The
... __ - solvent is then distilled off to yleld 52.1g of methyl 4-bromo-3-oxo-2- : methoxy-
60 . iminobutyrate as an oil. . 60
¥ NMR spectrum (60 MHz, in CDCl;) 3.82 ppm (3H smglet COOCH;), 4 .09 ppm(3H
... singlet, =N-OCH3), 4.27ppm (2H, singlet, BrfCH,CO) .
" 52g of methyl 4-bromo-3-oxo-2-methoxyiminobutyrate are dissolved in 350 ml of tet-
N . rahydrofuran This is followed by the addition of 250 ml of water and, further, by the addition
=~ 65 " of 89.1g of sodium acetate trihydrate and 33.2g of thiourea. The mixture is stlrred atroom. 65

3




90 m of NN-di net hyl acetam de and, under ice-cooling, 13.6 g of
chl oroacetyl chloride are added dropwi se. The resulting mxture is stirred
under ice-cooling for 30 mnutes and, then, at roomtenperature for 30

m nut es. Following the addition of 500 m - of wat er, the reaction mXxture is
fhacted twice iith ethyl acetate. The extracts are pool ed, washed with a
‘B.%\A0 aqueous sol ution of sodium bi carbonate and water {n that orde and
d. The solvent is 20 then. dlstllled off to yield 25 g of rrethW
- chl or oacet am dot hi azol - 4-yl) éssyn) met hoxyi m noacet at e as cr yst al
melti@8 at 130.8C. . Elenental’ anai?%ll for [err] Calculated:' 0 37.03;
H, 3.45; N, 14.40 25 Found: C, 37.30; H— 3.40; N,

14.35 temperature, for 18 hours. 200 BPot AN 2§ RS dobiibd §Q0dW¥ bicdrBoreGlealidéd 3. 9%
ppn( 3H, sxpm@l reictioCODOHE,) and 44hi)iR { cBbj; emact | axtith | hglr ac}ar)ate Ztheﬁgzminm (2H,

ashe; rate .

SI ngl et ”s] rﬁ%%%?ﬁ}% dri S?l}tln%? tatetsco ected Exarrpl e 26

- 2 (Syﬁ) %1%% ithE 4bORLEb Facs: aysta maret T ec"s'% 1 S'F?aceftatigre Yo

pot assi urﬁlhydndxndﬂlsrh;af;hmmomééoof %éo vvat er and 960: nt. et-hanol ar_rd t he
resul ting sol ufion Crre oot e g for 2 hours. The et hanoi

s di. Sb! |l ed off un%%cr reducégd prg’ssurt;?r)id%tl é OW - ng t he addrtr&g of 170
m of vvater the residue is washed with 200 rrt of eth I acetate e water

| ayer is MNRMspectmym (@0 Qlﬂ/\ﬂpﬁesimﬁﬂﬁ‘%m( Q2 ppm3Hxt r act ed

twice wit$h TWCH& ﬁg 41’1"3 Ht'ﬂ%g]"éx‘f‘ta‘a‘ﬁ‘t% re pool ed,
12 s

washed swi t By 85 SRkMiE £ aﬁﬂhl&ﬁ hoxfiflindRlctd 26 ueIveNth djied. The
sol ve nt5 i 90 mlli of NiN-Hiedthylabetariioe aﬂdedm:ler:h&-&o gof3 6 g ‘of chloroacetyl chloride are  ~

2- (2-chl oadéat@arﬁed'ét gnmsvs s stirge eml theaci d as
cryst als ORI ESE ;?f FilonPR 5§ mtat G s founs
Sinp)

to bejpdefy 'hb own bi b&hte@b& ‘*hteew thdiio Qﬂ&ﬂ\% - 2R eference
Exanpl e 2t'ﬁen ‘distilled’ off to: yield 25 g of methyl(®- (Srthorga'catmldotmﬁzol 4-y1)

7- (5-eAr 9@?}&‘3 fringigie at 130.8°C
- 3- (Nch%?%%’?etbﬁ%ﬁls o k%iz%% el hyl:; 3ascqxphgm) 4- car. boxyl I C aci d are
suspeiyged in 80 m Elfundl’ret hyI emmdﬂx:hlﬂﬂde (N:arltlaﬁnl ng 7 6 nl.: of

N, N- di rretgg |I|ne un 0 0l % hcrus
e or e R0 T el i Pﬁﬁ 148" ror
1.5 hour ntr%a Year  sol ut Ref3 reth& lzedmt%t( 179 ge esp orus.

pent acdpl or Rdle af @estddédz-mﬁom@cetahmdpﬂs@bht-ylb n2-Eepre)- mé’rhpxmemmer arg X4gre i s

St I rred 83 dﬁ tmgesultln }Igfﬁ{; tas: llll'Ell"leHy% 1?01‘0 %]H ag&‘?&é@ I]'t7 I;LJ an l317 m Of COl d
met hanol- %ﬁ’ﬁe@é‘ﬂ ‘ﬂ}e bl bithng he 94l m nut es,
af t er whi kiduetis Wa&hdillvtxuhtzerdml/wfbthyl%aet .'The wwatleyeraradiua tupHedvnhoom-l 3.5 | W t h

di | ut’ e;saqbdmshlomnm ﬁxmdrtt!t&‘ Witk 300k pastiens ok ethylja tand 38
o] For R P el i e R
filtrati O.Q- y;l; éthgxy‘ihﬁm acétitl a&ﬂa pdother propert:es, this

-car barroyrbrockgcnietfdftynﬂ4r8bcréprhemw:ﬂl tbfaplb bbt@nabmdie&rr@cobxmpﬂwe@ by the above
procedidre cal ourl ess.¢ y&%’(e eealﬁ _g_cbe EI genta agtal&/osi s40 f or
%@rtaﬁ i

[err] Cal acet l arl%g'xo methy 3sce 4-carbo in- 80 C

38.02; Hnl el ni Eiﬁméfhi?lamlitﬂ gnéyunfig rc801i71 8 ap

broad. sin D‘e? 25[ﬂépfr i Spho gl él fes“h@rm re i St dﬂt;%%rﬁ 2H broad
i ngl &5, grrr ta gl‘él? g:aé? de.are :

sing ths h tm re i cooled to

car banoy! Q¥ I oBediER a:eaﬂdzax;y lklfri Th Gt b SERb@ALS for2s he above

(1) are dmmsak \aﬁelr wlriclN; iN-dilnves twith IZacldtoawmdearairml ustgd depH3csewiticdimtd ng, 998 ny

of  2-chl orayerssavronist Fhearea twam preds pllgye oxGifei hoaweand|the er r]
hydr ocl orzzi Egﬁ’e g ce g’;tga'cﬁ at%tobfafn%&lifam 9}:(5} ﬁ%&éﬁ% H 959 or. 15
ur

m nut es fystalﬁﬁeﬂi@&mteﬁpera ure for- 2- ours Ther eafter | owi ng
t he addi tEbmeml aﬁ@%%r{:rgxxwlegsﬁ . gzégr eactlon mxture'is extract ed

twi ce- wit falawrie ns - of ageigé.e.y Thg,organic layers 63 21
1,581,854 . - un ¢ } %rle pool ed, washed? Swith a

sat ur at edN ﬁmsaiDMHzain cracsmﬂ R chI or| de .and dr| ed_ over rragne5| um

sul phat e: zg& @at"é‘et 2-EHan 4dp spm(Pgsipglat, -NHGOGH, A
t’i%‘go i

[(2-ch Or 595 '(14 cﬁ{lwoace%ﬂﬁ%al)tof@&ﬂgﬁrl ﬂ]?:eBﬁ’e]m-4-carboxyhc %
-acet QRO aERE ¥1)) ar€ andied il NOKimehiiMtetainideC il aited icear oxyI ic
acid ar e criolig, 988 mip\of 2icklombestenidntisezobidrryt adanti) @ethml niroagriyi¢hiride _
5 - hydrochloride aré added The mixture is stirred under ice-cooling for 15 mmutes and, then, at
. ** room-temperature for 2 hours. Thereafter, followmg the. addition of 50 ml of water, the
g5 réaction mixture is extracted twice with 100 ml portions ¢ of ethyl acetate. The orgamc layers - 65



Not e: Production of 2-chloroacetam dot hi azol -4-yl -
(anti)-nmet hoxyi m noacetyl chloride (i). lo g of ethyl
a- (anti)-net hoxyi m no-a-(2-anmnothiazol-4-yl)-acetate are dissolved in 100

m of di methyl acet am de and, under cuhng th ice, 5. 91 g of Chloroacetvt
chloride are added dropwi se. The mixture is stirred at roomtenperature for
1 hour, & the end of -which 10 tine it i's poured into ice-water. The
mxture is extracted with et hyl acetate and the organic 10 |ayer is
washed, dri eg_‘anddl stil I ed to renove trl%s(gg,yent By the pr ocedure ther2
are obtar ned—2-66 8 3 A 5t-h0 a

t hi azol - 4- yJ]acetate as crystals mel ting point: [err] 15 EIerrentaI

anal ysi s, %r ed washed with a saturated aqueous solution of sodlum chlonde and Bned over
Cal cul at ed: a s“'Ph z;g'l? etate is - the 40ff.
tamld thiazol- - a - ethox cet dﬁéﬁ- ig l)
nucl ear nagnet i rmﬁ@n&@ﬁahﬁm &dph cac r &'Eaﬁ §ﬁl1e mi?éi 9' Ves
singlets, 205 owblteapoweﬂo ppm ber ng assr | e to net hoxy pro ons,

ami Yizq- (qutidyme i d
IR o ,%%ﬂ;g“@ -ammoﬂ?:;z%‘ﬁ.??‘:%;%?szﬁﬂﬁm 10"
y Q t of i % un 1) hlce,S 91 (})t roace chloride are
a- (anti) - met hoxyaded afbpa;s nﬁé eeﬁ@&@m p@zte}e T, QL0 Bhdof ahieh added
to a sol uti oro otimé it.is’pbuce dorito povates Thentistale Gexulgctddiwith ethiykdcetaie and the drgahic vvqber .

Tt os. et hano Z' - § yrg]gg i mm%'ﬁwﬁﬁmgi’@-@"é"’gw qﬁ“&%"i—

residue is dilu limgvpalht vaiserc. The mixture is acidified to

1IN hydr ochl ots c EmedtahmlWIh®n<és@izN: rec | tat e'is coll ect ed by 15
filtration. 10.54 ¢ of a- Iated: rret o rr] [ 2- (chl or oacet ami do) -
t hi azol -4-yl]acetic acid, nelting point [er r’]3 are obtained by the above

procedure. El en@hé miclem etlcsesoianbe s{peutrm _ (meMHzr lile€Bdt;) of thisprodhét givas singldi,

2.90: N,. 15203 one at 4.10 ppm eing assignable tons, at 4.24 ppm agsignapie to chlproa@tyd 0 29 N
14. 80 The nucl eB %I{’tczfﬁ g'qﬁﬂﬁ’:gm

- 2 (Eg Mtamkcﬂ gsgi %E)ace%tet he
above product sh Wﬂde‘alt Rition ofa$.54 § aesldnm Ol 1@'3
chl oroacetyl pr otlethmoatl‘he'lmiz&lr mreﬁ at raord tetnipreamé ierBl esogemol indistBle Xt pprn

respectivel y25 (P dsz f?)im e ture is acidified to " 55
(chl or oacet ani d droc?nc ?fgin]da& c 10 E c1 1tag? }é co lec ﬁ?ﬁ Hatgnmlo ﬁtl%u?gf |
nmet hyl ene chl or pdﬁt am:d 18 ¢ obtmeed: yothe ﬁlg),ve rerrg of “phosphor us .
pentachl ori de aﬁéeﬂ&d@e@alygﬁaéoﬁﬁs ags reag gd under Stl rring for 30

%

m nutes. n-+t&kane is adde 1§3on toﬂr eNa%f 3t he resulting 30
precipitate is collected |Itrat|on 620 g a(ant ) - met hoxi m no-
a- [ 2- (chl or oacet &rtiegiodi¢an mamhs redonthesmemy I(6(1:MHo,rm deDME0) otthe aliovelprodit ar e
obt ai ned by t hes veglg“ mgg:;‘eto mtgg; fﬁ“ PPEY @lor?aartylrpé?tpqs apt-39ppng;
H 2.42; N, 55 g ' ar-(antl mind-a-t% oréé:etamldo)thlazol- 4-yl]acetic acid .~
45 3) 2.2g of t be sﬂsp{araiee 5oﬁloﬁaahﬁmedmbhc|eaam, under jek-kodling, 416.3 mg of phosphorus
(anti) - et hoxy| mm bgéq arprpdiled.3Che mpixtiye dy roasted E%%stmmg for 30 minutes. n-Hexane i ls

¥4e)

afg;g?\r/rgél |On %b %Eﬁ@ﬁi «}%%‘ﬁa@g sﬂ%‘h‘%‘g 'S f dP glg?ﬁ%ﬁ?cgﬁ f‘lo o.f :

913 ng of fi neI ﬁlqnommﬁsw,mr@imcaﬂﬁlz H®3 of SOdI um acetate tri hydrate.
The mixture is stirred at ‘50 room geﬁ%’atﬁg‘?or ’111723§ours The _
precipitate. 115'3 collected: by filtratron N thyl 50 ether an%
di ssol ved i 10y 2(n‘g dﬂaheev- 2- aimﬁoaﬁ:edamtdommzolsr-ﬁ)’-@UQM) thedhgayiminodct tBmiBe-dL U

bi car bonat e and{ |§S elcet 3 ¢P ¢d incthe #E)Mk)
S50 5 o1 o0 UL i m ?“%ﬁ i i

acet am do- 3- ‘ﬁ & edrny our fAlkrBtichH, Rash »ﬁih 5?
whi t e powder yeﬂhbpea sselv mcH ot gf water The solution is brought to pH 7 witlEkasiigmt 3

anal ysis, for }‘B‘P‘&g Passe‘tfthr%&hlﬂ?l“mn pf AB‘b‘HBte D-pdtrade skl d60 mg of
tamido-3-
34. 43; H 3. 7 oy%%m%} E)ce Eh?gt}x mt@gtam asdvbﬂ:tgg gecreb; gllle a%ove
60 3.55 ppntgH; pfwaiix . 2-"CH2) p 3H sr ng et, = ), 4.8l 5
ppm(2H, quartet’ Elell’@hﬁb@?]&d&lﬂl OrtCE &NgbmgHS b 385 N 16 H, 5.82 ppm(1H, °
doublet, 7-H), '7.55ppn(1 u(;llg?ﬁcbl el ¢ 34.43! 'H,370; ‘N, 15. & |
60 NMR spectrum (60 MHz, in D,0):

3.55 ppm(2H, quartet, 2-CH,), 4.11 ppm(3H smglet =NOCH;), 4.81 p m(2H quartet,
-CH;OCONH;) 5.21 ppm(1H, doublet 6-H) 5. 82 ppm(1H, doublet 7- Hg 7.55 ppm(1H,

singlet,



22 1,581, 854
22 [err] 5 The antibacterial activity [MC (y/m)] of the sodium
7-[(2-am not hiazol - 4-yl)-a- (anti-)-methoxyi m nol -

acet am do- 3- car banol oxynet | yl - 3-- cephem 4-carboxylate ac ing to this

exanple is shown bel ow. 10 M cr oor gani sm . M C
10 Escherichia colt 0-111 .

| ebsi el | a pneunoni ae DT ' 1.56 15 I { eb\s'I)eI | a
ni ae GN 3835 - - 6. 25 - 15 Serratia

- ens IFQ 12648 . . 12 5bih84ia. .. TnoO2a 22

6.25 20 Pr ot eusvul garl s | FO 3988 0.39 Proteus .

mrabilis GN 435 N ‘24~ 0.78 Proteus @rrgam I e LFQ: 3168 \E

0.78 . Prot el ',-.8 >I'NO 336 0 2 25 CoiEne r ot eus

rettgeri GN 4733 - f— i 0.78 o

; Ent erg;bact er cl oacae | FO 2937 - 25 C| t robact er freund| i GN599

1.56 t7 obaTHecidibaikaii betivieN [MTO &/ ml)] ‘of the s3didm BR2- h 4-yD)- i
30 Refer éﬂ@éﬂﬁﬂnwheblaabetdmd@&c%‘bar}l]fyl xﬁawllaeaebﬁ%naﬁm‘;t mde ;e ore are

di ssol vedretodhs exappleiis shawmbelaw. (N “shl or oacet yl )
- carbagpyl: oxymet it erods gﬂgpihem4 carbdiylic- lﬁ ﬂ/ under i ce- cool | o9 869

- ng of "2-chl qrodcet am dot hi azol- 4-yl acety Im ri de hydrochl ori dé%re -added
The nixture is 3Bschedehisrcole@—Uider i ce-cool i ng7€ or 15 ‘mnutes and, then, at
room t enper at ur eKkbtelldpniumonise DIf t er 35 thi s.sgeaction, the mXture is -

d![ Ihu]t ¢4l \Mtt'? 50 mbsfaiza,)ham;mémﬂ Ry§ract’ edI t yhee vmhtg 10:)hne po[tllg?sdof
ethyl acetate. ,%r,&gsg §bgygarl € Poo washed wi a saturated
aqueous sol utlon o? 053( E%e and drlqga over ma&nesi um sul phate. The
et hyl acetatels ndIStI|| 4 off tos yi ;@ white powder. of

7- (2- gl Or oacet aﬁ?’d’ﬁt’%“&iol IFQ 398 yl ) acet &8 do- 3- (N=chi or oacet 32'0)

car banoyl-oxymet wa@#welpkremGM%S@ar boxylic agsd. 40 Féld:--1.6 g. Note:
Product i on -of *:2-Bhlmiopaset anFoaiés axol.-4-yl aget yl . Ghlor ei_ In 15 me of

di met hyl acet am dgv&ﬂegt@e,ﬁge oS53l ved 4 -gcof set hyI s ey
2- am p®t hi azol %y&,@g&,%@.;e a@@h47gmder I ce- C@eg I.hg, 3. 62 g--of chI Qrsoacetyl
chl ori de -are. ad(mgrdj;&pcm@emoTﬂegﬁn xture ps. 45 stlrred under ice-cooling
for 30 mnutes @ng,..4 B&R a&Nrggom terrperat1u56e for . anof:-her 30 . 45 ni nutes.
Followi ng the a f wat er, 3Lemxturels extracted twice

with 3000 me por r"%ﬁ”’gf“"%‘f hygz acet at et tra lt;;dr of uran. The extragy is

washed wi; é‘% ot N, Nadxrﬁe{?x iﬁge 19% a 641, %‘3‘7 ?r?o@‘{ ate and,
then, w a,ggma,,; ? aﬁmu yoride,
foll owed nigy)fzlclwrn@etaiﬁidetm#:lvemcet}&cltldmlnh @chlohtlaie ﬂfdéd TBgfm 1above
pr ocedsir- iy, ungefdeerco 2 or@f ratiire for'2 hot'il)rs Ajter

Ihis. s %t
2- chl or ot AR Wﬁ@‘é‘f‘ﬁw o%eﬁri’sﬁ r\gﬁh&ﬁsﬁﬁi:édé e ent ire
amount OkolitiinSof Sddium tmormussae verrtn iviesulih is thesler
i ce- cool istjlled Qoffrptanfyieldit ®r whitit poivide f761(2 sta®e€dmdmhwdkoﬁ1 de are

added40T fgﬁ lfg PN §“°§?ﬁ°?t¥1éaafsﬁm "c‘levrlrﬁé? Hr EFDPIHTNK nut es40at the

end of Wiof icA m;cmbrora&aianamh@tolmsec then®) is.di.stilled off under
reduced priessm¥ef dihethylietamditityeara dissobveldie ofkﬂnyrmarmﬁotmoen-ylairdme wat er | ayer

55 s wagqaead csﬁ@og,ﬁé% of eltl ;gg 5{ Oa@earaﬁededé?rqpéwset ‘ﬁ@ra on of 20 ne
of et ﬁ§’| s Eﬁhté‘%ldlt %ﬂem ?Ehc?eg%x '4é aci d.

The m xt lpb@lohsi)f& eamma hymﬁlrantm emagaawashécammnoo faes washed with
a sat ur aselgtica natsrandftheno Wit CH{ of 4 wraiemlaqdmuedolut‘fﬁh@f sol vent, is

tren gy ERECR R é%%ﬁe%s?ﬁé@&;ﬁ{ %5@??

mel ting Wlomater[ceﬂtal ing 761 mg of sodium hydroxide are added. The mlxture 1s stlrred at room
60 El ene 1nqte5r a d of &g ch dgime a major p thanohs 3.01; N,
11. 9 4 ‘ﬁ un er regl &E

s

hed w1th 50 m %ﬁi tatea re?er%,ad norigf%inme eth tfiblaﬁt rsge above

pr odu aﬂﬁst&UﬁJ @fih w% Pdroablovic adTeUTh InfiGre G shlilte e amamel orgdfiiele
layer is collected, washed with a saturated aqueous solution of sodium chloride and dried.
The solvent is then distilled off. By the above procedure theré are obtained 1.51 g of
2-chloro-acetamidothiazol-4-ylacetic acid as colourless crystals

" 60 .melting point: 202-203°C. . e e 60
- Elemental ‘analysis, for C-,H-,C( NzOgS : T S
Calcd. : C,’35.83; - H, 3.01; N, 11.'94
Found C, 36.01; H, 2.96; N, 11.61

'. 65 938 mg of the above product are suspended to 20 m€ of methylene dichloride and, under g5



23 1, 581, 854
23 ice-cooling, 1 g of phosphorous pentachoride is added. The m xture is
stirred at roomtenperature for 30 mnutes. Follow ng the addition of 50 m

of petroleum ether, the precipitate-:sicotiected by fiTtratton and washed
with 10 nme of petrol éumether. 1.06 g of 2-chloroacetani dot hi azol - -
4-yl acetyl chloride hydrochlorlde are obtained as colourless 5 crystals

t he above procedure. 5 :
El emrental analysis, for [err]. HO Calculated . C, 29.04; H  2.44; NN
9.67 Found: 237 . C. 28 96~ H 2. 24: NS94 10 | R spectrum (KBr): 178

[err] (- CS.E:? 10 (2) 1.6g of the

7- (2- chl oredcet des-gholidy, ag@.lf sphororRhackIsHe 35 oddet TR ARERE Wl tirred at room

car banoyl oxynet r mpesate l@&ﬁbb‘ﬂl}dwrw the |addltmt w Sﬁemt’lqﬁ pbﬂn@exaxbether, (tﬁe are

di ssol ved in 40 gff; iy 4[1?‘@'1 a“dg’ g T‘;’yd Ié?“' % U

this sol utiong b ar(‘:’%h}‘gt 5 ai% PR ﬁfﬁ?%“reﬁshe

m xture is stl rrlﬁdmattalraﬂﬂyﬁstfbmﬂﬂaﬁeuNﬁMSVHCZIt ght. The precipitate is

collected 15 by filtrati orﬁ ed vﬁ:,tZH 06|;| etHy2.44t Mer 98nd di ssol ved .in 10

me of water. The solution ought™ C28 B’H Mgt bdPlh bi car bonate and

purified by ggl uRspedtruai@B? {ﬁ;}gbymo -dotpr | i te XAD-2 (trade mark). 152 |

of sodi um 7- (g a2). n®169| afzohezJ 472+ lcaz(afeamndmmazol-@@l)bammhﬂma- N-chloroacetyl) r%

met hyl - 3- cephem‘?f)m pt%’gﬂyg‘% ura%fllp “@Jﬂicﬁi’??@hc%%?t%N"éhwml Mydlsweabove
'20 procedure. ¢

20 El enent al lgna?r?';t)ﬁl?rg&:fﬁ%oﬁ:{:gé?siggé% :t)::lfi ﬂ T o?étufglelﬁ:dn%t ilgfeg Hgﬁeta

14.85' Found: Dby filirgion3gashed with dieth@ @y and dlmvefﬂmzw m¢é diviRiterp @bﬁt mumo &0

MHz, in D20): 3.9 gxbﬁh ggmm b 32& figgh 0 '2{4‘ fpgeet °“[err]
30 4.78 ppin( 2H; caftiigo}iSty- m car ea“ras(, 5§° 1 he 205 pom.

(1H, doub- 3Ggl gjrpcedu H si n err

Ex arrpl e | . Elemental analysxs, for C;..H"Nso.;S;Na 9
7-am no- 3- (N—ch} oroacet'yl )%%‘i’i’éfaﬁ%yl cgcgétgg:hylﬂ ?i’% car boxyl ic aci d
wer e dissolved iri 6 m -of di met hyl"acet am ng of 2- 2 3
(2- chl or oacetymi NMBI‘HP&Z@M(AO Hz, nZD{yn) - met hoxy| m noacetyl chlori de’. 25
hydrochl ori de ar & PRI PH; Fawtet u%@@o%%ﬂﬁ“%é‘“ﬁ?‘xt is stiryed under :

i ce-cooling for~15 ninutes and at room 40 terrperaﬂJJre||f or 2 hours.
Thereafter, the reaction mxture is diluted with 3 0t er and 40 .
extracted tvilge W78w1ﬂ@Hmuapdr1QPbﬂ§0Mi B 6149 bpre(d Hi dotublet, Tk, 568 ppa(l H, doub: 30 -
pool ed, washed wieh: - 6,37 Ppyp(1HL singlety jEHeOUS,SOl ution of sodi-um. :

chl ori de and dried over anhydr.ous nag sul phate. The ethyl acetate is
distilled off to yield 402" ng of- 7- chl or oacet am dot hi azol - 4-yl)

- 2-(syn) - met Hoxyj m noJ - acet %E"'EO aﬁet ,f% ﬁ%’ﬁ% ’(}5,55?3 n-d-catboxylic
car banoyl oxynet h Q § e
45 NWR spectr umg tanhlﬂot ﬁiol- 5 -rﬁ& i anBﬂﬁrchBhde (&‘éﬂg e% ﬁ

ppm( 3H, singl et , add&Giig: r}fceék;o Theiﬂﬁ:g ms lﬂd:wzxﬂersqe d>(limigfqt12th umeé}im@ﬁonm

S (7 1

2) 5. 10 ppm( ]f'ﬂ exgggpﬁe 01621} ortlon?&wf ‘;rgfttaclztzta#? ashgyd6 ﬁlh

singl et thi azol § ofasdiiratbd 8qu ssBlﬁtnﬁmP!}Ua h@a Susinsng sﬁﬁ.ol ved
in 9 m of tetraqwpliaé UrEtfe, e5ﬁ)yl od th andsl nuhda aﬁﬂdtdudaldof402681grrg>fof7

t hi ourea and. 300[2 -chlprog laezgl-av% e gu lg?égimh‘l;s acnif-*(eelofoscet)i 1 1 ed |
/ & éﬂl % )0[51F3§%¥p % j %t 9(81* ?§t99 o l(ég ,singlet,
m

at room t enpeat ff
filtration, washe xIZI'ClH oifblt. Ut i ON

i s adj ust ed to a. Hﬁaﬂ) ap rppm(llﬂatdeil ,77- ,tMZSmm(umsmgbaﬂb@nhI%Hand purlfled

by col une chronaf? ir 1 ﬁm i U
7-[2-(2-anin hlé ﬁgﬁf 2t oo dempordk %gﬁaﬁwmb atg%‘aﬁ%’ymﬁ%?ﬁ

- 3- car banoyl oxymezts wﬂr ethapdnd rﬂasdelwnbdxml aftveataxr The. 5 t:oioﬂsaadﬂus das a PpHNbA

powder by the ab Q;L t so ué-n’el natarﬁari rl jed ?}P r@ﬂre‘ TonIg ﬁ
t 8 2- o I-
C, 33.84 J&ox cer a '- -3-carba$% ce Zmi -cm }?

60 obtamed as a whiite powder by the above procedure
60 Elemental analysis, for CysH,sNgO7S;Na-3H,0 ~ -
g Calculated: - C, 33.84; = H,3.98; N, 15.78
' Found: = -C,33.94; H,3. 82; N, 15.42

. .60
NMR spectrum (60 MHz, in DzO) 347p m(ZH quartet 2-CH,), 3.92 ppm(3H, singlet,
=NOCH;), 4.68 ppm (2H, quartet -CI-IOCONHZ) 5.27 ppm(1H, doublet, 6-H),
5.72 ppm (1H, doublet, 7-H), 6.95 ppm (1H, singlet, thiazole 5-H
Method for the product1on of 2- (2 chloroacetamidothiazol-4-yl)-2- (syn)-
65 "methoxyiminoacetyl chloride. 65



NVR spectrum (60 MHz, in [err]): 3.47 ppm(2H, quartet, 2-CH2), 3.92 ppn(3H,
singlet, =NOCH3), 4.68 ppm (2H, quartet, -CHOCONH2), 5.27 ppm(1H, doubl et,
~6-H), 5.72 ppm (1H, doublet, 7-H), 6.95 ppm (1H, singlet, thiazole 5-H)

Metttod for tnhe production of 2-(2-chloroacetam dothiazol-4-yl)-2- (syn)- 65
met hoxyi m noacetyl chl ori de. o : ' :
65- 24 = - ' 1,581,854 . W,

1278 ng of the 2-(2-chl oroacetani dot hi azol - 4-yl) '

yn) - met hoxyi m noacetic acid obtajned in Reference Exarrpl e are

suspshded in 5 nl of methyl ene dP&FPte and. under ice-cogl Lng__iog g of -
phosTorus pent achloride are added. The mixture is stirred at roo?w
t enper af, . mom&&aﬁmd&fuhm-u&h LZlyn)metixyimioagticvcidebained ol ewet her .
276 rrg ef e ?c E£61 r@Elﬁﬁéhﬁéditfﬁ chd ofimetlzyirine dhl and, “ﬂdeft;c[;'ce?f‘l’ié '
- 2- (syn)zesmgbi‘ph splhonus)m&qc pri ﬁfbg"’% 2by the above

proceduﬁqs 3| pipig E%f]tg%o % f@ﬂﬁ W:E nogg; é Tdcoito obtainkid aQB 89, H

42;5N ' rocedure. , . H, "2 73 N, 12.12 10
0 - %?gmeng?égmlfeg CHHBE0. chCIQ 2 chI g,’et ami dot hi azol -4-yl Y
- 2- (syn) - net hoxyi Iﬁahela@éuc ’ar (§8 gi‘ n22m of dry"
t et rahydrofuran arf&““dunder r| 'ng, 1 ng of tr| et hyI am ne:-ar eigdded.
Thi s anturels cooledto[err]ExmltZdE |sobut orofornate are
added drsapwigse2-(2idierdabetamidothiazat yl)sZ-GM)Eg gneg‘:ﬁt A gé” Nl for 2
dbpvase. Thece cool ed) of

hours. 822 mgofdfy tPfrfﬁhé! 9 % oSl Rt o
590 a0 1D B e T Bk Mg&mbthylammmethwm@a cephem -;

gg lxture 1s . Ih 3
fgglt,)ll t Iyl’k%pmi utdaf;olx;éhf: amgggiﬁgt}?%%%é& gﬁ%&gﬁt ?‘%ﬁl’ﬁf ]ﬁ%{gﬁsggeﬁst ot he
é

stirred. ngmiié!gs 1\339"(96 tiRRehgdrofusanfior 2 hour s.
Therg ft?gt 3’?&% e xf’m shid H&lﬂxeiddrdaen:s umtéznmumogml bﬂ rerd vithhd@@ reduced
pres re4(jaﬂ, ylraesm u’@hemsuuﬂer stifeige, g erl{filer dipsted to 2 BH &8 th 20 40 ni
of et hyl sumttmnsem ri?fg‘;'gg éﬁq 0 b pEE sadineadl] ust ed to a
pH of su@b?faﬁ*hyi dn L Qbeﬁatafsdlsﬁldqd&ffa@ ddi t he wat er
layer,d e%lddthmnfol-e-wh f2- @xz methexyimineacstamid rat.@3| ayers

are pool thy MH—B zOIbeyﬁ tﬁ@n_ Yl oRheny d‘lgi“a% E et v1scou l—((’}l!lﬁrhﬂlin@f sodi um
chl ori de@”m‘qp% mTi‘.'L Eoh %%g ot Podhon essitel 700 25 e
of 7- [2 }’ i” ATk Gk Ia@.Zdbhr ydratufeze-(em)s mm a@ﬁon eet am dol -
(1- «% ate 1teett=,dl a;z‘mtra Z)Shﬂﬁ'l 9%4 ?'ﬁ% Oaci d as a
vi scous @"’H’:m“ idjdted te@tprY 'ﬁi‘!ﬂ rﬂgz?ny}d 42, blc @ioc héi-SOI ved in 15

M of tecolBmyeheR y "1"5“ dhﬁn mmoaden 1) (sor) 226 ny of
t hi our ea ﬁmgtggé n%fg mé@g mr-mfamamme%{mraxyuﬂt)e thipmethyd-3CERE™ s stirred at

r oom ggnpQaftokylae ﬁmwmtehmwﬂg Af e td'ue reaction, the 30 precipitate is
col | ect eEldsyental FWY%P fﬁal, 15\3, e eidar  aneh. ch ssol ved. | Nn.10 m of water.
The 30:solwution.t SFO stedd,g4a8 pH H),f3 ﬂubsﬂ; ahf2ally 7.0 with sodi um

bi car bonat e and -pur i fled b col um gr {ie= 2. (trade
g e &?ﬁéﬁa%&@@* hhle= 2

mar ks - BWMRIsp}:cabo(l@

7-[2- (2- ami, né‘{ P‘%?’%Eublet L&} -752“g 6mmw(¢Htmziedd}nazot9-(1 net hyl -
1H t et razol - ]) t] Wl - 3 ce hem 35 4- car boxyl ate as a white powder.
35 El enent al anal ysis, for [err 1 53, 35 o of NiN- 3494; N,
22. 13 dsoundy, 18 mg o Tami l? hak] Eig LY 1dbmﬁzﬂ-ﬂ3¢ll’um (60

Mz, 'n3{%§eth°§c§§:be &EEn i°°'°° orzae piz a,rénmn reilspmﬂs)?f paged = 40

[err] : irred fglesite-c mrgﬁﬁ’r 154111 eS g %g e“fﬁ lmp 5.12
PPN 1H,  dDhebieattingteddyion Bixze jsisiuted °°1§£ with 100l dddus Sk@gl et
t hi azoite EOrtPRSPLETN 265E ¢ Téfﬁd { I‘PH yl acamen@mamhdibfﬁsqawum 4:g gkid are

di ssol veds‘ﬁl‘ﬁw m jazdhd-yOhi. mxﬂnymmexmwetamﬁo] URSBRAIOSPPRIG 00) i ng; 931

ng of 2- (Z’a amroﬁlacet am dot hi azol ls)dlss(av g%m%g{grg@apoeﬁry,{ apdl ori de |

Y
hydr ochl of2)ddh¢ prtepame’ by @E‘% Ol dR ne], 6F 89516lE O sodie ackiate USS | S
stirre¥ u f Eﬁﬂ'ﬁ a?@n e Of gﬁﬁ] EMemndhtalrs ’lfhﬁmauit@ ?@Eﬁ!ﬁ‘é for 2

hours. Th& s dra :%'ﬁmgu&emﬂmmmtmeﬂmm@ digs ‘ﬂl‘ &Mpa &ﬁ%@ t‘ﬁé‘fof wat er and
6t eodi

ext ract ed atjuitéd beaOphﬂof Stbsta?l} d 7/ 9pathepdiup ifar %Eatig? 8 dnRGts are
btained
pool 6d60 ég ‘aeiammot 1?0 b4-y§13 § proce (&Hﬁ a rﬁiﬂbljeqmslospﬁﬁnate are obtained g0
_ .as a white powder by the above : o :
HNOSNaZSH:O o
Elemental a_"?‘ys‘(‘;kfﬁfa?eﬁ N e, W, 405, N340

‘Found: : C, 36.93; H, 3.80:, N, 12 68
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solution of sodiumchloride and dried. The ethyl acetate is distilled off
to yield 1.4 g of 7-[2-(2-chloroacetam dot hi azol -4-yl)-
2- (syn) - met hoxyi m noacet am dol - cephal osporanic acid as an oil. (2) The

entire amount of the above product,“¥§#isgol ved in 30m of
tetrahydrofuran, and 55 this is fc_)l I ov_ved'-'-‘-by the addition of 500 ng of
thiourea_gnd, then, of 895. ng of 5odi um acetate 55 trihydrate. The )
mxture s stirréd at roomtenperature for 4 hours. The resulting 3
precipitate is collected by filtration, washed with ether and dissol ved i n
6 M of wadt. The solution is adjustel’#48%4 pH of substantially 7.0 Wih
sodi um bi carbonate and purified by neans of col umm chromat ogr aphy on

Arber | i t e-XAD-NME bgeBtisin (BONGE:, mﬂﬁ))nmopspnﬁwsmgw CO@@{S) B32 ppm @0H, qR4rhk, 220l -
4-yl)-2-(syn)- neam i3I8 ippa (3. 5 ppi K2H, quartes, 300H), 5P ppm60 as a
whi te powder by R oubles, ATIRCATY 1@ d lnﬂ)aﬂ 04 pamy($ Hesingles thizzole §-H)

Cal cul at ed: éﬁl éEp e " Sodium Hy. [f’ZQﬁuana%p % E?J}ij -methoxylm%oageQargﬁb]

3. 80: N fZ oranate obtained in Example 3, 270 mg of 2-methyl-1,3,4-oxadiazole-5-thiol '..
65 potassium salt and 7mg of tnethylbenzylammomulﬂ ,bﬁﬁflde&&dadded to 10 ml of water.

25' NIVR spect r’ Bitng ixturg 1§ s asequs gigr SN’Cf@Y g 52 ppm
(2H, quartqéH °L‘ 'Hmiﬁff { f%m%?ﬁ “?*g“g {5 2 22’1’.?! - PEPAZ
quart et Aiethdxyiindapstanmidd] Hs dmﬂah@H 36-olxﬁdlazELB

7.01 ppm (1H, csiboyllase aretOhlaatzd)hsea EhIH)pomgrrhylthe abo¥e nrogdmfe the sod| um L
7-[ 2- 2- ami not rﬁ‘%‘ﬂ&“‘&'ﬂ% £ Eualle gsggg %r’gﬂoaﬁetﬁg} do] - cephal osporanate -
obt ai ned i ngExanple 3 {fn of £ 3324~ ek aglppzol e- 5-t hi ol

pot assi um salt and. 7ny of tri eth | benz Iarrm)nl um brom de are added to lﬁ) m

of water. The NMB CFfH )s§i4 E,fd(ff}h st iaple 7 3@6 pBOOC f or
6 hours. After co ﬁ? °§;,§1 i ?anglg‘ &bkt col um
chr omat ogr aghy on- A ng .of  sodi- un}0

7-[ 2- (2- ami not(ih) a&&SI mgﬂfef @f( cth(asgt ldothlameBt Mtx ]mth@mmem:amtd@ id,3380
(2-methyl- 1, :{ng@ lﬁ' rO&ch; ery n" e s.ﬁ CLO?L l?t%m rature P’H:far e

obt ai ned as a RIS ol nd HE DR Yo 14 sthgﬁmsm% ‘%’ SIS for
[err]: Cal o8 D m of 7315111ﬂﬁesacetdiyce3hﬁdkporhhlc haid bd ZIZSml of bxs(tnmethylsnlyl)F

C, 35.73 -a@ta?@de ‘Nnetlﬂle‘@ hl ol¢d; wreessmzre F 3H
si ngl et ow bleh zf “‘g ﬁ%gﬁr; ﬁﬁ% Im (3H
singlet, = dju t1 achleri KPWHE Q 7-H)

6.97 ppm ( Bol, rsie ?hd!llhen d;xh'aoaecbh& tﬁe ml£6rnons of ethyl acetate. The ethyl acetate layers are 30

v‘

Exanpl e 5 pooled, washed with water and dried. The ethyl acesgfe {sthen tfgp yield 1.1 g of
2-(2-chlor oaceﬁe&fﬁ@ﬂ °'§,%cehralﬁ oﬂlaz% &b yn)) 2rFe’f'1"?oxl',3'/’| %Oﬁ% é’f’fl%et%‘f‘%?]awo

of N-hydr oxysugy Theldntie prlodupicik deivd aaeH adl iof f&rdl@dﬂﬁﬁaﬂdded to
10 ml of t essi Ahiawe ébnﬂnanddltamd)f mrmqua@a(%lth "%s g of sediimy acettite trrémdratp Theom
cerper T SRR L R S
filtrate is ti dlh,ﬁb{c s pudified Qf 650 -
ng of 7-am nodﬁsameAmhgrhe mxark)adiZ ngnof - d @-1[2 mzm(masthxmﬁwl silyl)

25 - acet anmi46é ¥ )QX’P
m xture is st|%°g",§ gtancfgé’ enn?ﬁ@b&srzﬁa@%@' ght and the solvent is then

distilled off under reduidiappdessug,a7.650 084; W, €5.64 oget her with 50 m of -
ethyl acetate are added Hosnd:he reﬁaﬁ?ﬁ?ﬁg Ji13.98nd LH38 mi xt ure is adj usted

Loper S ' SOk g bt b M B W Sy B i e <

acetate: The eth I(lmnuéteﬂlﬁyﬁa%pm(éﬂ S@lepobibatt S-Arshed with wat er ;and
dried. The eth ea% lblsorg FF“H?%‘{“F {ueswl) ghspme of ﬂgﬁcemaourdﬂ“@r@vs to the

7-[ 2- (2=ch|58ro QU RRSE AP AL BY'O™%- yI ) - 2- (syn): met hoxyi mi rioacet ani do} foerr]
desacet oxycephal osporanic aci-d-as an oi-l-. - (2)- Theentire anount of. the _
above product i's-dissol ved in 25 m of tetrahydrof uran,.- 35 fol l.owed. by the
addition of-thiourea and, then, of 632 ng ‘of sadium acet ate trihydrate. The
35 mixture is stirred at.roomtenperature-for. 4 hours The preci. pitate i s
collected by filtration, “washed wi'th ether and di ssol ved in 10 M .of water:
The solution is adj usted to a pH of  substantially 7.0 with sodi um -

bi carbonate;- and is purified by means of colum chronat ogra- phy on
Anberlite XAD-2 (trade’ nar k) . 120 rrg of SOdI um? [ 2- (2 am noth| azol- 4:

t%ﬁ&’"é‘ﬁ?
TOC!

%

43?%@01%9%%%@?1%@&4%?@\Ab@u@fl \2s @oBHiEed. 40The

ure



40 vyl)-2-(syn) -nethoxyi m noacet am do] desacet oxycephal oporante are
obtained as a white 40 powder by the above procedure. El enental analysis,
for [err] Calculated: C, 37.67: H 3.84; N._ 15.68 Found: C,

37. 37, H 3.98; N 15.38 NWR spectrum (60 Mz, in D20) 8:1.94 ppm (3H
singlet, 3-CH3), 3.46 ppm(2H, quartet,. 2--[err]) 4. 00 ppm(3H, -singlet,

=Ne#3), 5;17 ppm(1H, doublet, 6-H), 5776 ppm (1H, doublet, 7-H), 6.99
@ , singlet, thiazole 5-H) The minimal inhibitory concentrations
m) of sonme of the corrpounldéslasggor ding to the 50 above Ex%rrpl es are

as f oFows _ 20 2
1,581, 854 26 C orrpound M croorga,m sm
~ Compound .- Conpound - Corrpound Corrpound 5 Compound : . N
of Ex. 1%ao@gam@< 3 of “Ex. 2. of Ex. 55 E CO|I NII—L]'
0.10 "0.20 a ‘0. 10 Compounﬁ) 7€onfpourdo| iCoifipoddldl * Corpound
0.024 5. .0.05 ... ., 0. 024 of Ex." 1--0, Qfg?ﬂxE3 COIDfEXT~27 OfEx S
0. 39 Ecoh(}llﬁg . 0.78. 0.10° .6.2S 10° K um)nleﬁ)%'
< 0.012 g gy 0.0 024 o0 0240024 oogg K.‘pnegiuni a
0. 05 | - 70. 20 0. 20 aer udtfibsa - pd
50 10,E"°"2T§7 ' - 12.5 83900 159078ps. aef§i nosa @133
3.13 KP"WOBBDT - 0.78 - .<0012 25 - 002415 Ps.0.02ér ugi npe. P2
25 K.pnedmidnia GN 3835 "'50 7 '0.0400 Ps:o.08er ugi n@ge- GN340y20- - >
Bt b, PREECRE e
: 15 pe 0.78 . eryAtia :
0. 20 1;:“"%{'%% M3 g0 33T s6 10Ul gua e | FQ 3988 <002
0. 024 aeruglo¥E -~ 0.20 25 b vul gaPis GN 4¥13 > 100
1. 56 Ps aeryggimpg GN3407' ", 0.39. >100° 1 5650 25 P 50njr abi 109 GN[err]4359
[ erf] 202 Serr.marcescefs. 115 12648 0 10156 ®.130 P. nmﬂganl FOB168- 29
0.39  SemuifTR 0024~  0.05 aags P. roglet geri §(2pN0336) .56 : <
88%2 Pvﬁ@qorgjlﬁo 3088 < '._8.-=012 <082 O 5 %%éQBOPE;\t otzigleggg % Kl?gBZ |
o 95 g5 PwbgsIN M1z 1.56 - 1% 50 Oot78freund|03gGl\l99 Tss s
0. 20 P. miraBjlip GN 4359 - 0.10° $002 3713045 Peunduchi®7o6 -
0. 39 Pl'_'O'QQH_ IFQ3168 - " 0 20 0396, 25 02035 ACI WdSobact &-anitratus TN-i
140 ®. refigeri s(TN033625 . 26012 < 0012. 5 gl\lcmtoej The daikzl ow ng
abbreGOatpl,QﬁggnagrgNumd to denote bbe m cr-e@pgani smi)zgrrpl qudm 40 30-
49 Escherg, £ Al ze ﬁnzs%‘ ehsiella 6.25 " Ps: 6P2§eudom)r185% Serr: 50 S_errat I a
P: Protg,y ndii GN99 Ent : Ent erog%t er . Ootzo cio a}cter 45
Exanpl e &% freundil -45. (H%500. mP b

2. (2- 85I &Htokeadih BNYOBNi azol - 4- yl )929(syn) 0.3%et hoxylofﬁ’noacetﬂ:f‘ acidd are,

di ssol vedéngiotp@Genuitrarsiis TNY140et r ahy @28 ur an,25and, und@ér stir il fg; 182 g of
triethyl anine.are- added. The ni xture is.cooled to, Terr] after WhICh 245 ny
of |sobut(lwe)cﬂlle&ilewwm‘eatlavsereazefdéddemtamworgms einpleyed-e is stirred at

that eratlﬁﬁ Aotk 2 hours. g} utlon (l;scel,mgg ngool ed) of 180‘0rrg of
car ba

trlethyl m ne and 2 mg 7-am po- {o
3- cephem%ﬁ" ‘calBB%1ic acid Pa g’ oo aqueg?%‘ é’%‘i’%{’ﬁﬁfér ofur an i s added to the
resultln §itiri x &Hrobactey anhydrldes ution. The resulting mixture is stirred

128
under * i Ok AR hiaery - Al Qb SREE AL &id g Zhour's.
Most of tdkbﬁ%b oot 952 ryllﬁ&ﬂm;ﬁﬁ)f fﬁéan F&&irgrfznymslfzemg ofafl btﬁﬂdmﬁégésure and

100 ne ofadm ‘éhe raudnrﬂ(s coaledotp -HY° [ % ditep which 245 mg of mu'dcltl@ofph@w a;rsl due 55

ixture tt ;
The mig tlff' SR S f‘ﬁeﬁgbﬁ ! %W&?Ef% ‘é%m@.%"“ﬁiﬁa Gl ori c
aci d. h% i of waeusoiyu Rl i S B@rabat Gddeli 39 B t’eéillt cted
twice W toixedQeideniydrided sohaomfrhetelsy mgamemset:esnrrw @nder ice-cooling for { hour .
and, then, at room temperature for 2 hours. Most of the tetrahydrofuran is distilled off under
reduced pressure, and 100 m¢ of water and 40 m{ of ethyl acetate are added to the residue.
55 The mixture is adjusted to a pH of substantially 2 with 1N-hydrochloric acid. The two layers 55
are separated and the water layer is extracted twice with 50 m€ portions of ethyl acetate. The
eth 1 acetate layers are pooled, washed with water, dried and concentrated. 650 mg of
-[2-(2-chloroacetamidothiazol-4-yl) -2- (syn) -methoxyiminoacetamido]
-3—carbamoyloxymethy1 -3- cephem-4-carboxylic acid are obtained as an oil by the above .
60 procedure. 60
- (2) The entire amount of the above product is dissolved in 15 m¢ of tetrahydrofuran,
followed by the addition of 226 mg of thiourea and 406 mg of sodium acetate trihydrate, The - -
mixture is stirred at room temperature for 4 hours. The precipitate is collected by filtration,
dissolved in 10 m¢£ of water, adjusted to a pH of substantially 7 with sodium bicarbonate and
65 purified by column chromatography of Amberlite XAD-2 (trade mark). 120 mg of sodium g5



ethyl acetate |ayers are pool ed, washed with water, dried and concentr at ed.
650 ng of 7 -[2-(2-chloroacetam dot hi azol -4-yl)
- 2-(syn) - met hoxyi m noacet am do] - 3-car banoyl oxynet hyl - 3-

cephem 4-carboxylic acid are obtai néed-as*&h oil by the above 60 procedure.
(2) The entire ampunt of the above product is dissolved in 15 ne of

t et rahydr of uran, 60 f.oll owed by the addition.of 226 ng of thiourea and 406
ng of S\'d/I um ace€tate trihydrate. The mixture is stirred at room tenperatfug
f]?r 4t hours,, The preC| pi tate i's coI I ectle_,(glgy4f| Itration, dissolved in 1
of water, adjusted 3 p-t-h - sQ0 =
65 purlfled by col um chromat ography of Aberlite XAD- 2 (trade mar k) 120
my of soel+/um (2-amipgthiazol-4-y1) -2-(syn)- methoxylmmoacetamldo] -3-carbamoyxyme )d -

27 7-12-(2- am

o1 72 (2 o L S R A

powder by thge above procedure I'n NVR Spaeta Tim and ot her propertles tly S

productis founéll)t fs géfgél‘!faﬁce q?“‘ﬂ*ﬁ%”gﬂen' yjgigoge _‘°tylam A
Exanmple 7 (1) a q?;‘ ur Y(&%&a o‘ﬂ% lc%l' off e are added
(syn) - met hoxyi a}og;@a@ ahé mix@fé Blstife atll C o ho whiichfilcol@bolGtio of 741 mg of

t et r ahydr of yg amri-shotylamirgeandt 1.4 rg TGhBnoRd; N}f:hldarpacetyl)b uaryimyiqmmahfl -3added.

The mixture is¢ rfasbex 1@?0‘! SMO qstfou urt '
o o pu s SO I SRR R ot T ,%‘;zzgdféwgﬁéﬁ%col -

'E!'.

sol ution of 74ers)@atet @nd flished’lw h()’ I Byl aeeralt :«gerCl ycr is récovered. and,

7- ami no- 3- (4% cmllewmaﬂvelaidlqon@& b@y‘#etp At ad tEd atialjp2. E)m(lyl i16
acid in 40 ne extt;‘%te ice. Q@:ﬁ f&( %Ia%m ew ed wagxt gf Fk%hl S
stirred under 'ho®m ‘t Hdte Qd’ue hﬁon% dlamrcﬁl&% ﬁlﬁﬂi&}p

hours. Mbst of tneheo\teqirmamydmafetjs ébnainel 10g ﬁﬂk[ﬂl(@dhl&bﬁcetﬁﬂﬁiﬁthﬂ‘zﬁﬁﬁl-@ﬁd (;ym ssur e

and the respau %& EetWFItQﬁ‘] 253-(hrchiprogaedl) srrdamagiesxmeihyld-aepham- of20

et hyl acet ate. ﬁ“ a mlét)r‘of'tﬁe 5&99 ?&' 1@cﬂgolvé§m iz%i &V\deﬁ' rﬂﬂaﬁu&dd' tion
O

of 50 nme ofeth sEbpine addition 6f A9 i 1ohﬂa amptﬁe@ of58lg Sﬂgadltsb(ﬁ Yicetatd Wi t
15 1N- hydr ochl ¢uiliydragec Tt mitere is xttrmdeatlrgors m4 oureglHe previpitate Tih e

wat er | ayer2s scﬁljl?ftfg oaa%]g 'F"r"gt;’ Eg(ht 1%;? d :}%gq‘%g ]l?é’Eur f%;négheé?lﬁg‘r“ is 25

acetate. The e 5&“ 7aqueous
sol ution of so@-(2ank tnih:t e4-y r2-© )-alitd:tl'foky‘ialnb tammq}a-t rcatbadoyl méthﬁ-sabove

procedur e t her gephsmdrar ?poc%d IRy e ased on
4-yl)-2- (sy#9 %ﬂ gﬂg{ 13%&3%3 ég&taﬁ?%’ﬁ]tg = ndoqboan i ae%rm“y Shisedtn 39
car banoyl oxynet yT cephem 20 4-carlppamjié 8 acid as an oil. (2) The
entire anount of27r7hng dbdﬂehl roammldqtlsazul-%slbl?-vm)1mtt®2ylmnoabt1c acid and 270

t et r ahydr of ur a fagespgstoxycapfialaspasandt 2 1aby
of 892 ny 0'358 § tgxﬁﬁ% m Ofdl lo e ca ?}éﬁ&&aﬁ vmﬁll):ﬁ\%r 1s1$i%§@m35
t emper at ur e f Olandlthe @GiltFage is P ecmhec stpmwaf @atbﬁandzstra(ca lwéth teehgt] ahcytan‘el Theretliyl On,

washed with et heertatah!br@ﬂ\@s@ﬂvéu 0jSN-hy aéﬁrr andﬁhsetu S Jolption,
adj usted to angﬁ dt‘%&ggg( ﬁd"?’ gﬁ ap ?é%g' ed by

means. of cof am&ﬂas

sodi um 7- RCRARY, otlhiﬁazm(%tl 13 ptg!!(ﬁib glm ?ﬁﬁae)et @6

car banoy!| oxyrretq ef P‘ ﬁﬁ?‘géf?‘% wder
by the abovg pf&&?yﬁ) (ﬁ{ld let v ?‘ﬁﬁ%g i 51(5'510 |
found to be®? nt'lrhe&htu\enatxﬂ%uﬁt dmdn sadmeldedm 1230¢ qua eroﬂurarExa | e

8 277 ny of 2 @bwm by tha @dditien @d@ﬂl%zt etic
acid and 270 n@} o SSI}"EQ [ g&‘% ﬁgﬁ’é : rggol ved
in 20 me of etaﬁ fthidd. AMe resultingilli ytdrﬁmca% eHlQ)v

di cycl o-hexyl5 alpkm:ddurm dere Tahe obtxined e138s mgaamfhetjutwhd?e[2 @t-ammonhgzelt4 YI(bom

t enper at ur e for )'I‘mﬂ’r%ylm Na pders of f
and t he flltra3é§& PR %%ﬁjﬁﬁé ?ﬁgée@g 210;&%2%4435“ gehy!

acet at e. dtmal‘eﬁtseHj mr pn(1 M6 doblé), %IH) §.d6 (pﬁnh{m)r IsihglaCI ds

wat er and a satt!ﬁxazateeiiﬂa Gécmsl(ls’t,? !h1@n7 §ONch)d| u chlloxtrl doelmQ ok ua)angertlger
dried and fi nal E‘E@E‘;E%‘eégﬁ tl% ?gure for 1.5 hours, after

[ 2- (2-chlor oace\ﬁ]emlﬁl.@ bag A By HFA008 QARSI ith
desacet ox- phal ogpof anl- é2 amm tm Aetb Zats (sam) -gicthogyintilmcethoid®]  ¢q
procedur e. $ ‘PH&Pﬁhe'BEWWZ: acjd{riflgqroacgtate presabtainad, as grpowderhy) the abqver r]) |
2.13 ppm( 3H s.P Qﬂso M:i-lz‘?igD%mcl(xalhE Naw@ég%sp&e&chk)dem&m%umsr( 3H,
singlet, = [erp} nct4)b Ahpless.ngl et, [érr]) 1H, doublet, 6-H),

5. 86 ppm(H doubl et of -doublet, 7-H), 7.20 ppnm(1H, si ngl et,



45 thiazole 5-H), 8.14 ppm(1H, doublet, 7-CONH). (2) The entire anmount of
t he above product 1S dissolved in 12 nme of tetrahydrofuran, followed by the
addition of 100 ng thiourea and 200 ng sodium acetate trihydrate. The

" pro

~mxture is stirred at roomtenperature for 8 hours. The reaction mxture is
diluted with 30 ne of water and extracted with ethyl acetate. The et hyl
acetate layer i's washed with water, driced 50 and concentrated. The
regaffing oil is purified by chrorratography or silica gel. By’'the ab\{e 50
128 3

butyI 7-[ 2- (2 am not hi azol - 4-yl)

gdure there are obtained
_ (syn)zs X Ttk . . { 6 : ) as - a_powd®r. NWR
: spectrum (60 MHz, in [err]) 1.52 ppm(9H Si ngI et t- C4H9) 2 10 ppm (‘3H,
Si ngI et 3-CH3) "3.40 ppn( 2H, " quarl Egimple2s CH2)-, 4. 00 ppi(3H;~si ngl et ,™w¢
= ) Hysh@sylat mﬁgmmmostoup eithg con:é )8din lmhsmmepoupﬂs moubl et ,

7- H) Frét scribed cin (Exam W ) | et,
T o T R St e T TR o

mi xtur e ofheIolmnﬁgrcbﬁx mﬂoae@tddﬁceam d and 0 1 me"-ani sol e an t he’ soI ution.is
stirred aB@odndinm amieotifigzol-4- 15 246gyn) Siethok !erno:m amislo]-3-(&methier i s added.

- The resul me 153 ar 9. with 60

et her . 10705.’%3?2.‘55)% i@“‘g HO Wby 1a§eﬁ§§c*p %’f%t E%ﬁtmg a&ﬁ 0% ‘Er?g'@aqgt ani do]

60 - desacppmiyish "ai6(-i$ Gﬂarp m(lahrsldgletrVﬂ)m)?i)mtmntmm,ehwqﬁH d as a °*
powder by e Hgﬁl@& r“%“““‘ 245 ﬁﬁ&%’? 9?;%:’;11‘,“ incl udi ng

Clerr), t S, S Es Exarrple S.
28 q m N5 5,205%m (1H doublet, 6-H)l,n§ 74 15 . .

‘1s =NOCH;), 4.18 ppm (2H smglet CHzCO
28 Exanpl %;ﬁ(ll%dtmbt ). étmommblfﬂ,tsﬁel

*g#wlné- p of t he correspondi ng

cepphal osRr BAEddr ?3-cephe et l%’é:{?m °x¥’(‘}“'t‘9?5‘fta‘6lé’§l:?1(b@& in Exanpl e

2 (proces\MR spostfifi (86 MIE, HDE5) AT bdean wﬁralﬂﬂm - (SYyn

) - net hgyy iSTNOEG B 5T ruahm;) mmppm(n& daubl 94:bpm i gb

corrpoundssmziet.';tthlnim'llliréri_tI _ ffépm(lﬁom y sttf tectH a nlnoacetﬁgld%] (Fr ocess B), 5

the foll O\égrg(gf Y1122 1a ol ! 6‘& th 18-Ceph Xyate (ProcessB)

7- [ 2- ( 2- amMYOipaitaE co iy 0 sws)ppﬁem]qwte 4om G686 pPivi (B0 sinplef 2= Mt hyl -

1, 3, 4- phi a@c&zmum phii(2H, hmalmet-ﬂjﬂHzQ Hoxlyﬂ&qteG r532s258). NVR
spectrum _°“‘_’Ilerﬁ’;n ot) - I-szg%gé (&l é’tlh ngl e‘;tace 0] _@é,err]) 3.52
' ppW(ZE 1&%&( E% 13’ th1§rht 6ceh3573 lﬁ(lH et

pp Shaging (Bibee single pp Si ng e

7-H), wgyhtﬁ)pqelcwm fﬁUrMHétm Dbﬂ) a£%1| @“E(ﬁﬂ)s“(glff Di sodium

7-[ 2- ( 2- ani pSHhi azol - 4yl ) - 2- (syn) -met hoxyi mi noacet am do] - 3- ( 2-
car boXyrret‘IT‘r I--l_)3 4-t hi adi azol -5-yl) -th| ornet hyl - 3- cephem 4- car boxyl ate

e

quarte13526[ ET;“..
[err]), 5S¢ S@cﬂ ¥h ol- - sy eidriuddjct(b-l &Iethyl? H, 6.9
@e& 1 & te Process B :

pp{ 1H, il robmridazits
RO o
eCtrum

er[zzazgﬁogmyl ) q‘“ngb %Myf%% %%%ﬂﬂ? ‘aWikroler LAY ESS

- (60 MHz, i nTHoInGdhimudh ibhibi @b#nthumr(wgtme)[oémn]e)qf tH2. cOrip@midy ﬂithmesllaagl et, 20 =
NOCH3) , S@Etlppﬁﬁ?%'Haf%Ml%’ﬁ -H), 5'.72 ppn(l|H doublet, 7-H),"6. 94
ppm(l H,. 20 singlet, thiazole 5- H) ' 7.95 ppm(IH si ngl-et, trrazole 4-H) (d)
D sodi um 7- - 2- (2--am not hi.azol - 4- yI) 2- (syn) -net hoxyl m noacet am do] 3- (1
. carboxynethyl - 1,23 4-tetrazol - 5-yl) --thiomethyl - 3- cephem 4-car boxyat e
(Process B).NWR spectrum(60 MHz, in D20) 3,55 ppn(2H quartet, [err])
-+ 3.96 ppm(3H,singtet, = 25 NOCHB) 4.72 - ppm(2H singlet, [err]),

ppn(l H, doublet, 6-H), 5.72 25 ppn(1H, doublet:, 7:H),. 6 95 ppm(H SI ngl et,
thiazole 5-H) (e) 7-2-(2- Anmi not hi azol -4<yl)- 2(syn) .
- met hoxyi m noacet-ani do] - 3-[ 1- (2-N, N- di met hyl ani noet. hyI )
-1,2,3.4-tetrazol-5-yl] -thi orretlyl 3- cephem4 car boxylic acrd betar ne -
(Process A, B) 30 NMR spectrum (60 Mz, in D20): 3.01 ppn(6H, singl et .
30 [err] [err] 3. 50. ppn(ZH quartet 2- CHZ) 3.98" ppm(3H slngl et, [err]),
5.18 ppn( lH doubl et, - ; : _ S -




6-H), 5.74 ppm (1H, doublet, 7-H), 6.96 ppnm(1H, singlet, thiazole 5-H (f)
Sodi um 7- 2-(2-am not hi azol -4-yl)-2-(syn) -nethoxyi m noacetam do] - 3-(6-
met hyl - 1-oxopyri dazi n-3-yl)thi onmet hyl - 3- cephem 4- Car boxyl ate (Process B)

NVR spectrum (60 MHz, in DO: 2.60 ppi(3H- singlet, pyridazine {errj); 352
(2H, quartet, [err]), 3.98 ppn(3H, singlet, [err]), 5.21 ppn(lH, doublet,
6-H), 405,76 ppn(1H, -doublet, 7-H)' 6.95 ppn(lH singlet, thiazole 5-H) TJe6
m ni num i nh| bitory concentration (g/m)of sone of the corrpounds obt ai ned
menti oned above are as foll ows.

1,581,854 29 . ... . _1,581,85429__?*__,_M..__c_:_.r.oogam sm_ 29
Corrpound (;21. (e) 5 )
E. coli N 0.20 0 SRR 5 E coI| 0- 11(30 oukd . -

. 0.024 :'E. coli gg&"’gm‘m T e 1,56 ool - s6 K. |

. pneunoni ae . ¢ 0L T - 0@o0 10" K (ebreurmnnl ae N
3835 0. %9 e E coliONIRD) ' ;(9 Serr §5g cescens: I'FO
12648 78 "E. coli 0L19P SerTTtla TN 00240 10 ) .0..78. . 3
0.78 15 P vu%garl,ls |FO 3988 ~ . 0:100024 0 T0 50
15 P vul garis N 44135 1 56. - 15,6_ 1. 56 ‘R rabilis GN 4359
0. 20 400} 39_20K pneumquice DT | FQ 3168. . 005 ~ 0100/10 -

0.20 7 K2premonneGNg83d  8(TNO 336()39 O el2,.. . . 0.028 p
rettgerl GN 4733 -Serr. marcescens IFGh23% _' 0%} 78 Ent 8&60acae | F012937
3.13 6.25 Ogm{,arﬁurbgM NI 2 . 0,205

Cit. freundiijcGN 1706 0. 78 (B?arrpl e 10 30
280ngof sodi lijsm car bongt”é‘lg%ﬂs orgi %88 ved in a m%%re of 2B2he water and 16
me nethanol, 30 fol Iﬁvﬁé‘@”ﬁ)f;ﬂﬁé:"addltlon of . 4%% g of 156
7-[2-(2-an not hi azol - &-mirapifis GNSIF9) hydr oxyi ni npacet ani daj.3o- cephal ospor ani c
acid. 300 n'gz,g)f di methyrhorgzzu& M’mBﬁssare added. dr@mm se to:gdp.s. nmxed sol utzbon
under ice-cooling andp Ve ri SEING 3380 Then;- 1225 m’ m‘H(ﬁ , 300 ny... '
of pot assi um car bonat epap g of di net: hyI S‘f phate are "added." After
anot her - 25 35 :hiniute N E@fﬁ% n m xture, 3 concentﬂr ed under reduced
pressure and2§ubj ected tgoa 5l mm - chromato phy on AASerlite XAD- 2 25
(trade mark)' eIutlo ﬂfzj $%ied out ‘withQter. = 020 Sodium :
7- 2-(2-aninot " hi: azol f'e“ Y795 (syn). 078 - 078 - :
- met hoxyi m noacet ami do] cephal osporanat eg 3%& q%al ned. by the above procedure
th

In NMR spectsom- IBOngof dobiufi crbaAtetke disolti iu%fmxhhwattmn&flm?ﬁhﬁ?ﬁanol
obt ai ned in ExaﬁPkéveg by Qthe. addltlon of 477 mg. of 7- [2 -(2-aminothiazbk 2(sha )
f

40 (1) 2.42 g 6 ;“f[g ﬁ%};@ pig (grda o gjmst yb*ulxoatszar adgted

2- (2- chl or oacet, @m [Pofipbiik o 30 ‘h Yf‘ Qg{g@&j{ lﬁﬂ“@ﬁ n 70
me of nethyl he nmiuteor thdeeztctioroinbxmm 1sacoﬁa uited)nnde fedlﬁ&mﬁ'@Q d §iBj Rt 35
stirring, 4.16% gj’lt?‘r‘“ ﬂ’rﬁ‘é}g?ﬁ hy op Ambg; Q’% (Dt?dtr aa@delchanbeag girnigl aut ditlse t 0
the above sol ut Lrﬂahoxﬁfnﬁlﬁ'}e m}]‘ﬁe‘f)ﬁal égﬁ oﬁé?nedﬂ); lggc?ve A E&iif I] ﬁlgm xture

is 45 stirred siecthufred, &lﬁpﬁd’o&idﬂ[sﬂd n f'e th L bd tﬁﬁe
concentrat ed4Qm ressureExa&zEErﬂl of hexane are a ed to the

due foll de%“ fie acg@migde- of
e e et eﬁfﬁgﬁ.ﬁgﬁﬁf ng%%%h;fa&m R T e e

is filtered. oSlﬁgledvlaeﬂo qveaolsmdmAfterrSm futes, t thelce-bath is removed and the mixture is
2-(2-chl or oa‘t5et gt f?o 1“99{3 f°5 miiriutep, aft Hﬂéﬁﬁa‘mﬂtr&t@ @quﬁ&ﬂsl 45
N e e b
m Xt ur e of 50 Moridat ier filkenell o, NhetcRpb Y Is i, o@-fq B 55' mﬁafi%i ol-r : }jer
i ce-copoling, mofhommlep behianide trdwanoalr:m 1ls10nsmge:heous sol uti'on.

" Under * ce- c’i?ol wg%},gﬁ?ﬁe‘vaﬁ ceﬁhﬂk&mfemc #aid atRled

Bﬂtgler
dropwi se to the.caagmeg aExE tE\dhinéo PFphrdd h trlﬁ’;ﬁ? r;éﬁﬁl ng
m xture is sti. rﬂledreamuslmcpatgie %m:rtldegohﬁtmn 1s%dhﬁallﬁ%@wma dtﬁéa Fﬁﬁé

sat urat ed aqyeopfgiod gf 15mig %Th"sfs \rg fsis rogedeitperatime f¢n2xrbum,€aftbxs
adj usted to e %ch asat ratecﬁlqueous s E'ltlon o sodium cqgfﬂea%s added. The mixture is adjustedtoa 55

of substantlally 2 with dilute hydrochloric acid ‘and extracted with ethyl acetate. The ethyl
- -.acetate-layer, is washed with a saturate aqueous ‘s6lution ‘of sodium chloride; dried over
... magnesigm sulphate and concentrated to' 'yield 8 g of a yellowish white powder. The powderis
-+ > washed with-50 m¢ of methanol and the insolubles are collected by filtration. By the above -
60 procedure there are obtained 4.6 g of 7-[2-(2-chloroacetamido-thiazol- 4-yI)-2-(syn) 60
. -methoxyiminoacetamido]. desacetoxy-cephalosporamc acid as a white powder. '
- NMR spectrum (60 MHz, in d-DMSO):"2.04 ppm (3H, singlet 3:CH;). 3.50 p pm (2H,
-+ broad singlet, 2-CH,), 3.92 ppm (3H; singlet, OCH), 4.40 ppm(2H, singlet, CECHZCO)
65.‘ g %_Is)ppm lH doublet 6-H), 5 78 ppm(lH doubletx2 7- H) 7.50 ppm(lH smglet thiazole
- . . 65



pH of substantially 2 with dilute hydrochloric acid and extracted with
ethyl acetate. The ethyl acetate |layer is washed with a saturated aqueous
solution of sodiumchloride, dried over nagnesi um sul phate and concentr at ed
to yield 8 g of a yellow sh white powder. The powder i s washed with 50 ne

of » anol and the insolubles are collected by filtration: By.the above 60
pr -1‘ there are obtained 4.6 g of *7-[2-'(2-chl or oacet am do-t hi azol -
4- 7- (syn) 60 nethoxyi m noacet anm do] desacet oxy- cephal osporani ¢ 21 d as

owder. NMR spectrum (60 n[err 2.04 m (3H, singlet

: 3% p. BraYayae P dsi I(’\ﬂ| A’Irgyfgslfﬂ-l?g '3] )92 ppm (gEL é.lJlLﬂ efd g_ '

[err]) 4. 40 ppm(ZH S|nglet [err]) 5. 18ppm( 1'H, doubl et 6-H), 5 78\

Ve, L

D ot ot T3 amimoisas s byt g&ﬂ:&ﬁi‘sﬁ‘;ﬂé&;‘f o~
30 (2) m‘gp%?ﬁ? tﬁ?fh ‘tF tgﬂgﬁ;f Eﬁ“farf‘é‘df’ LRIRPETTSS: WS @raductds nanner as
Exanpl to y| um 7am no-t hi azol - : 5 o
4-yl) - (sﬁcr)mmeﬂ-mzwyamnndmet-em-ad Yo S o yiyninag haidols iesaet@ke as a white

powder. ¥ mé Hogrgamidey °ll ntified:
BT he AN o “és&ﬁ{%w e b

a ed to the reaction mixture and the
Exanplg lidsolubles are filtered off. The flltrate is washed with water, a 5%#8q u‘é@dlsﬁﬁﬁon of sodium

- 7-[2-(2- abwaﬂmn#pamsaw ssphifion efsediux 'ltmdnsab%pammnndbs@cet OX-

ycephal O § Es;t is ?hﬁé:% ve'giqwgur 181, ls‘\g%%ge hp under

i ce- cool I,n&lo X tgyne BN )5 e{ GncRoRyih y

di met hysl fyeephalsspbeandteias g ul’hltepdsmcrerad After 17 m nut es 100 e ofls et: hyI
acet ate alﬁleman@leidalr f°h§znﬁad% § 51} i nsol ubles are .
filteed off. The fi @te IS gigd i%&artgrigl %aqueous sol uti on of
sodium 10 bicarbonate and a’satufated aduedus sol ution of sodium chloride
i n thato ONM&rsperttimd60 M’HzomeQD né&&4 ppm QQH jpinglete C(lDHe) Rehgppacktdat gois t hen
distilled %Heﬂﬂ‘}b ‘hg‘:{%égilp , “‘g“g%o 5 h RN WFP‘&’&F‘WHC?I?%HM ogr aphy
on silicaPPHsr W iﬁere&otamedlgof

pi val oyl OX}M‘TEQ h;tl the - I&-((Z&hhmacmﬂidtam@iol-wl) yR2)(syR)-sthonyiminoacetamido]

met hoxasi ndesass! aéebtewelg‘éshe l@qgmaggﬁi% Pl hbr(lél Eﬁvedm t @5 povvder
LS e e A e RN

Found reaction faixt ded 46im¢ 6f evity) acl mixtide is Meﬁﬁﬂﬁﬁrd’t&m in
CDC [err] 9quedus %ﬂu g‘n of etlain bgarbghate andja eatur]aged a@em@ s ymn ofsodism cRigridg
cr T

doubl 610 it Sisyingxqyer mg sul el tﬂ'g% F‘bt 306
554 ppr( L U Lo e %‘g o “:%i" IR ENs
Exarrpl e 13 This produdd s distvived m[sihe(o mbﬂhﬁn@medeaﬂmd@tdhy &eeﬂdmﬂm)olf 06m

-2-( oﬁ&hlhlu Tmrnwceeﬁsa:meélyrooznste 58 156‘3? eéﬁpewa i d . obt ai ned
oy 4 he SR g;sz* SR R o

sol ution ull réshikifig B l&ﬂed Bil(0:4 1sQJ . Fol | owi ng
t he addi t siixa gof: -Bil opé pm;eldmett lreyd ispobrainest @2 S Io’é pmlnrlgxyelethsl qtirred for

15 ni nyt eB-(Zpeur “EZ° - em)-Febeniminoaceanidaldrsatel o RERORORPR At 6t at e and

the mi¥t uf & RERIBEHEH a0 iher PRI Eikie RS pI6uRA WERHBE AV iHe PRl obraie T
bi car bonafeExampe 12. sat urat ed -aqueous sol ut | on of: SOdI um. chI oride 30 in

t hat order E)O”Ol\n’;%d dry ver r@gfég §ab‘j‘ ; @g’sﬁg k a)cetate is
distil]ed aff b ¢ %ﬁ?@g e s
7-(2-( Cgl%@é%l CHEY c londfa'lg’ éi;iil}red ‘at room temperature fg:'lgg 45 .
- met hoxyi nﬁmtwcaﬁelam d @Imgaf:lwm rtbmaaseemtai dut @mamed Thi s

product i ‘3‘1 the <is op pifhe g Hthe addition
of 206, °b§£ %&cgta? a‘ﬁTm‘ thltaﬁorl v '@2 o i 'm%fqo yimigoscety ﬁg%}l)er gttlsurg

over ni g tﬁehbmeﬁmmcﬁ.ck%edméfbfnﬁaxﬁiho-i??ql mettiyyl-lmmml-e-yl)ﬂ:mletﬁye Pesul ting
m xt ure .i $-ceplesh édarbwybeaom 4;"!4 Q)mm?f hylaming avfdlsepl‘@dtlmk%mg 0 aqueous

sol ution f! %}%gﬁ?’ %ﬂl o orhe et hyl
acetatg g@gg &%hﬁ}twcﬁ& ens amﬁ vﬁ%{ﬁ@teb l’a@jﬂﬁe&&n baaﬂt{a 4

i's
purifi ed Dyith hﬂmaaydrgﬂlbphycnd)mdsax rictel with ethyBycetaltmTabcmﬂ a ﬂeb&kxne tS ﬁer eis

obt ai ned- gas%g Wi yﬂ B sodiuri chloride and dried over magnesium
[2-(2- am ; dll’ege f'l atio

3 q?yg?ﬁf he, tes1d e i§ treateiwnh é 1(aei'd’l‘he resulting

1.3 of7-[2-
desaceg SdcaraRAomibadle - Afl)- _A"ynﬁ t}bﬁynﬁﬁlmibefamldo] --3 (1 ‘methyl-1H- g
40 In NI\/Rt -ﬁ-ryl)thmdlybﬁi‘cewhe pppehroxylisacidy hi s ro 'bdent ified with

t he prodigt “% dﬂ‘df' a'l"ﬁt ﬁ%% %? gbj”’oth ffS} on of 831
mg of 2-( e:{q: Sfakd ra&p e ﬁ%ﬁ o) added The mixture is
* 65

stirred at room temperature for 15 Hours, To thxs reaction mixture are added 200 me of 65



45 -met hoxyi m noacetic acid in 10 mM of nethylene chloride are added 360
nmg of triethylam ne and 624 ng of phosphorus pentachloride. The m xture is
stirred at roomtenperature for 20 mnutes, after which 100 ne of hexane

are added. The oil thathas separated®dtt i's obtal ned by the decantation of_
t he hexane and dissolved in 15 ml of tetrahydrofuran, whereby a solution of
2- (2- chlgroacet am dot-hi azol -4- yI) 2- (syn) -methoxyi m noacetyl chloride i
50 obtai ned. '

50 On the o per hand, 984 ng of 7-am no 51{3(‘38 met hyl
-lHtetrazo thyl -3- m:nhpm 2 boxylic acid and 660 ny of 3T

triethylamne are d| ssol ved in 15 me of a 50% agueous tetrahydrofuran and,
under i ceitool |mg;yat¢rmd|ﬂreaaﬂ oitht ynixture [ioadpited ¢o pH Gl with sheiusobicat bonare. 'Eheadded
dropwi se to th|f§s“§%ﬂ jate- 15 “?ﬁefétburﬂqungng q dipsalyeq, ’r‘icﬁe%o% cfpkugg} for 2
5 hour s, "af | QBRI e T chn! § Lot ket W Ao’ oq
on a pH of sybsn mI(Izahlnyno iazoW 1)d| I utezh rn()CJﬂleouﬁyxmmdaa widdiacs ed
with ethyl acet bmefﬁl?ielﬂatehyiol-&wﬁt- togiethyl3resphéns :4-cactwkydate ws 4 White moader: at ed
aqueous sol uti qp! 15625 ERSPUH LIIOBIT Rrepestin: tblf?f@e"%wﬁmwagw@sqhamoel&rmeeé
Theet hyl acet at'® Bfi &tilled off and wgnglgg due i's'treated with ether.
The resulting - cr yséfalssdnamemma-amtxﬁduhw- 4y)t FREsirON -m oiyﬁlﬁmahﬁtéﬁudo] _
procedufe ther e3-é1'@etbblt1a'¥-¥¢€d20t5!ﬂ)t jomé¢thyl.- -Q‘-Ph@@H be’ma@ﬂ@d’e

YD) (om) T o S D ot Biarss g
tetrazdl - 5-yl ) (e QEbhbonanoan o R atbahdre e

i dentical wi§h ddasrdted fjuaad |sa1t1mm0msmlmdxldn3detdnﬂxaf mrds:tanﬁaﬂhén,cdﬁed tbver mpg-0ceSsS

described in ‘@at%tw a‘Ee ’%%lgg{ff Fﬁ‘g hegté‘g&;?ss& hg‘gg fesnh‘i;!fsol ved
in 20 mM of d| urea
f S
are, added. Thejuie xth e€isl %bﬁﬁledSDM Y2 |mir¥thids g s. To
this reacti'qo nﬁa(tm)enahexyamd@acetglhuﬁ] -3 B&methyl lH tetrazol -5-yl)- thlomethyl 20
1,581, 854 Seep hi"l"“‘:larbm‘ylate asa‘”h‘g’ powder. 3 ice-water and the pH of the
m xture is adjus B anp’f%;éuf;ted ’t% Qéqulbu:ﬁ bonate. The resultant
precipitate is collected Hbyncfl | t ratc @mza;nd H) 440l ved in a 10% aqueous

sol uti on of: 250%‘ bi carb ti.on '§Ht he )}3@?&% a 25
col um packed lfﬁ%y g g;[ ot éﬁm PFi%0

procedure there e ism“gﬁtg ,@p i1 gf 0-6aH), rsqismpa(m 4-yl)
-2-(syn) - net hoxqouhtbuxzxa\?cﬁi 451414 ploy (ZH Boutﬂst(ikCHét 31 p}ilh{-IHeSmQadhqu -

-t hl OrTEt hyl 39 Cegq bl%x clami 13 ? s n oxylmmo <l acl rummnd
ot her pr opert i ec?btn 1 ﬁé%lvk@m z&h%ﬁ rXe lh'o efoﬁU“%ac% ihe%

EXanpl e 2. Exanpbd horus Ipefitachlioridle.dTHe Nmixt t' nﬁﬁ 1 th 20

-2-(syn) -net hg;( pt € of h¢xpne are adcll%d The resultmrg 01ly precxpltate is sepa;at;d
-3- (1-met hy|35 135‘{3: gf?%@;mli%ay %ﬁé dé @1% 3((?10 lgthg and 35
dissolved in 1 of ra th§‘1n rCe caw&ylﬁoad B 80

stirri ng, 0.85 euhflammdaweh ved n\iahﬁtOéalsg%aduh@ds teffhiwdmfuramfl‘e thlSlsatideldr ed

for 15 minutes. ﬂlYf‘?eoWd cecq?eh%daﬁ*litv ) prgt ragpagediagid ch lgsion The

reaction mi #OurRld MM D BdRdchlofic. %ﬁ%ﬁﬁi‘éﬁ%&gi& atD) ’%‘&ﬁ jurft0

bi car bonat e anChcé.tQte la'greﬁammat\ﬂdx amn& molunnn offsodiad bhlmdehhmﬂmedevérn t hat
order and, thermagd?ﬂl@dSU!Pb@F % ﬂlyla%at Ugdieffan therhseadé%ﬂ theggsidueit e is -
di stilled of% g‘fs“j" ?m g&,ﬁg §°V§1P5°§6“ ‘ef)p{

smal |, amouft hm@&% ]@ruaet et&_m hyl e I t45at e

fol | owned by codf &;‘? ecTrhm (6@ M2t inrvig- QM) (24 tape (BB, Simghdt] ect ed by filtration.
By the-above pr& dure there is obtained 0.4 g of pival oyl oxynet hyl
7-[2-(2-am: 2- (syn) - nethoxyi m noacet am do] - 3-(

| - met hyl - Eﬁtg{@%&(ﬁéﬁdﬁggﬁtfomt hyl 20 3-ceéphem 4-carboxylate as 20
white povvder Efenmenpal analysis, for C22H27N907S3: Cal cul at ed: C,

42. 27, H, 4. 38d#patsiH, singlet, OCH), 4452 p%gs (2H,stigled C46HATD), 4.91 ppm (2H, quartet,
25 NMVR specisg urd-CHg), M—&ppm(mH[@mbl]st) 6-Hj), IZ;BOme(HH,domlngI &H), 7.€peMBIES $ind. 85(3

ppm(2H, broad. s‘Ftnanlaé?'e SIDeHy |- 3. 94, 4E06 m 3Hx2, singletx2, NCH3 &
-OCH3), 5.94 ppn 2H ‘Si ngl et,er 3 6. 06
ppr( | H, doubl et FF 4’f4 "Em%%‘a%ﬁ‘odﬁﬁét %qﬁéye‘})ée@% yn)'

singlet, thiggz O!l'n%th% mo amldo -3-acetylacetoxymethyl -3-cephem-4-carboxylic acn Eiﬁé in160
2.776 g of 2- (ZE:ahbmrldafomw&mbyldtehdanmi of4:06g)of thidouf @ e migrehostiriediaoamet | ¢ -

acid and 1.2 tgmpqrql @tf sS hﬁuﬁ;eaf hH:!slous solutloneg? 1:{) 1c:rgogg{?g *ﬁy sF lﬁx ; i:
chlori de, f ol l 111 ;tidg' produc{c is added to 50 m€ of methanol. The insolubles

65 are filtered off and the flltrate is added to 300 mé of ether. The precipitate is collected by g5



2.08 g of phosphorus pentachloride. The m xture is stirred at room
tenperature for 20 mnutes, after which 150 ne of hexane are added. The
resulting oily precipitate is separated 35 and dissolved in 20 ne of

tetrahydrofuran to prepare a solution of 2- 35 (2-chloroacétam dot hiazol

-4-yl)-2-(syn) -nethoxyim noacetyl chloride. On the other hand; 3.143 g of
am noy 3- acetyl acet oxynet hyl -3-cephem 4- cdrboxylic acid.and 2.20 th

trlgwpyl am ne are dissolved in 50 me of a 50% aqueous tetrahydrofuran To

: added dropwi se, under ice- cstgpg 19 and stirring, the previ ouisly

) pr paf*d acid chloride solution 'Il mxture is sti rrerl |mdpr

. ice-cooling for 2 hours, after which water is added. The nixtureis 40

- adj ust ed tmr Byﬁxe\abtb\fn pttlcmlteehdtgd'e omhuhedf:i tﬁanfsddmd—[exz—ambtﬁdzoM t I ~gt hyl

' acetat e. tl E“é“’P ylg3-eonbem- ous
~ sol ution ﬁ} @fa’m‘fg i tr‘ﬂ} gg‘gfgo %Ega of Yhe et hyl
acet at eg |&mtthe dad 3520 f&flfhoaﬂshd&h eactioﬁnﬁud ssé@&ﬂr Ea e
resul t | ng colnma padett |wnb mlvdueKADﬁ foo Iphiiicatian. By tej dbbvveuro@dure B%eret ire above

pr ocedur e© l U"r:n u g : l) (syn) -xfle_thoxylmmoace amido]
e e e e R e an o
- 3- acefy | ‘peciicnop ﬂi&l‘ch Examplee hem4 carb li:c.acid.. NMR spectrum (360
inferr]): 'Elefdléﬁmm ‘SHSh%’F ﬁglmt%ﬂ['mffe}t)(ﬁ@sé'bmg&ghof tppmnmqumsm Si ngI et |
50 [err]) B %pleso:g: etp@ si ngl.et, OCH3). 4.34 ppm (2H, singl et, [err]),
- 4.91 ppm 3[err]) 513 ppn(‘1H, doubl et 6-H), 15 80"

ppm( 1Hg5 doubl. etx2 7-H) 7. 40ppm( JﬂableSl ng--5:let, thiazole .5-H) Bsanple 17
In . 20 me of dinethylacetanide there are- d| ssol ved 4. 00<.g of the 7-

12- (2-chl or. oa%g“a‘ iNdot hi azaliministration - EDp* (mghkg)” 7 -4-yl)-2-(syn)
60 - net hoxyi \cet am do] - 3- acet yl acet oxymet hyI -3 cephem4 carboxylic
~acid obpained in 60 Exanpke 16, followedodis t hdCBRId ‘til@M..of 1,06 29 of

t hi our ea. The,_mxture is sgerred at room bexper JCER e f QRSHL7- ‘hours, after

~ which 100 e ether are gdded. The 0|IyopfgeC| RickRt & i13s)Eparat ed and
di ssol ved in ?Fd5% aqueous gl ution of "sody c(@gponatle The solution is
| yophi kssed .a

. the resul ti ng powdery prog”xf ded ,t.o) 50 e of25
" nmet hanol . Thel¥ nsol ubl es 68 are filtered off an he f2| rate 'is added to
300 me of eth#&. ‘The preci |§’Ifatlate is coll eE’?’éd by(CE¥5 + 2-58) -

1,581, 854 . e32ufdltration By the above
pr ocedade 1. h&seawes ?lawrgr Imu ergm fee sodi um 7- [ 2- (2-ani not hi a9
-4-yl), 2- 2(si,(1 lolrp\et M&M %&? _131 acetyl acet oxynet hyl

- 3- cephem 4- 08de :ghed 7 dayd O e of wat er - there are:-di ssol ved. 933 ng of
t he above product, 90“#@1 of 1- (2-N, N-dinethyl ani noethyl) -1Htetrazol
-5-thi¢b and 188D tgﬁm’@]m bi-carbonate. The 5 mixture i's stirr¥d at
[err] for 1 hour anaphﬁe reaction mxture is dlrectly passed through a 5
col um paced with rlite XAD-2 for pur|f| cati-on. By the.above procedure
there are obtainelj 17 SO ~am hot hi azol - 4- yI) 2- yn)

- et ho#i mi noacet. Cﬂg@ﬂ{‘ B Qé t Y ari noet hyl ) - &)s

| Htetrazol - 5y|]th|onethyl -Zc m Xyl ate. as avxlmte powder. In
NMR spectrum and ot her pr opefties,coohi s pr oduct |s |dent| fred WI th the 10

product, obt ai ne:gxlp aphe 9. . e
10 The %ol | owi ng _tabl e shows the protective effect ([err],_."‘rrg/kg) of t he

conmpounds pre- pare t he above &xanpl es on i nfected m ce -15

Table - ' CHCO— - 15 Exanple No. .

Admi’ni ssration_ rr 4oy kg, Sanpl e 20 1 ' 50

SC 0.01%%2 0 (CE 125) : 20.2 ' o N
SC 0. 022 (CE%C;?: . 1h25) 3 . SC
0.018 ) ( sv.&péél)on of 55.6 g of 2 (2- chlé@acetamxdothlazol -4 yl) 2- (sy9] 111
(CER ﬁslnoacenc acid in 600 mi of methylene chloride there are added 24.3g of 55

25 tnethylamme to obtain a solution. Under ice-cooling and stirring, 41.8g of phosphorous

pentachloride are added in two doses to the above solution. After 5 minutes, the ice-bath is
~ removed and the mixture is stirred at room temperature for 20 minutes, after which it is
- concentrated under reduced pressure. To the residue is added 1€ of hexane followed by
60 decantations (twice). After the addition of 600 ml of anhydrous tetrahydrofuran, the precipi- . 60
tated triethylamine ‘ hydrochloride is filtered . off, whereupon a solution of 2- -
’ -(2-ch]oroacetam1doth1azol -4-yl)-2- (syn) -methoxyxmmoacetyl chloride in tetrahydrofuran is
- obtained. :
" On the other hand, ‘to a suspension of 54. 7g of 7-amino-3-’ carbamoyloxymethyl
65 - -3-cephem-4- carboxylic acid in-a mixture.of 400 ml water and 400 ml] tetrahydrofuran are 65



15 O al 0.11 ( CEX 2.51) 17

O al " 0. 27 (CEX : 2.51) 30 * Test animals: nmale mce
(I CR/ SLO) 30 5 mice per group per
singl e dose Infection : intraperitoneaFly with E. coli 0- 111 -
Qobservation period: "7 days ); control 35 . SC subcut aneous

35 CER . cephal oridine 40 - * [err] - g

40 [er r}"’45 : CEX cephal exin ' -

45 [err] 50 i eca :

50 Exanpl e [ o ] z '
-4-yl)-2- (syn) 55 - met hoxyi m noaceti c aci din 600 n1 of met hyl ene chI oride
there ar evaddedacméd Bte on‘msﬁnylhmlnetuhgdradsmoelutgao phipariea bngénsts @Mmtioh)ater

i ce-cooli ng andlcwthg, %} %f %“ WO é‘mlaeﬂﬂedldr@@lsaﬁ% égjgd in
two doses to th )@m? a% %mn ﬁf&mﬁ ide :g d?dege%“ﬁ:e dugbi)ve{j
and the m xtuyr €10 spEbefishtisf R BLE FAPdcHloHE id 4Rt e 1aa~, att@fl‘hé’\'hFCh
it is concentratth acuta!ellaydris sle w msme:da if@usdnhltnme&ﬂsahiﬂncm

hexane, foll owe!!ll Q’[‘l‘hf’?a E;}t g'gd g & 7&%_% 6&7 Xyic
of anhydrous te; gr y L‘Pﬁﬁf‘ ﬁes, %C feeﬁ’ od):lct

hydrochl ori dg . olthi amp@ 6/ eupon - tion of '
(2- chloroacet anmNMR bpealzluh 601MH i d¢-DVISP):- hﬂéﬂmm I'hhmad@tn tczlfﬂilw,l 3183 n :

hydr of PR(3Blpti HzQ) B etn}-CHy), f
Loty z;fz@gigf gﬂs& @%é;’ggﬁgggligf%ﬁblga:f il o o

of 400 m- wajser (z;ndmz f rthe tp hiyreyapddu st Bbosé 6{1) fe dissoldell in 500 ml of N,N- ‘15
1,581,854 - dlmethylacetamlde and, under ice-cooling, 31.2g38 e Ifothqsp [Tanm ne
under i ce- cool i BEYE s@ﬁmﬁ?m ﬂgg@m’{ rea&}gg e areaddedisddl the -
previ ously ‘prepaafetis i hﬁﬁu Hidafbohste AN os.es o] ifubiat t er
sol ution ovegg aa umm cbéd vath AmnbnnhteKADFheByrthxpunﬂeauos ps:bedmeeueraare obwired 20
tenperature for 292 §l°dlam [3%1?1&‘1“0@3; easawh qpéh% inga a'BTdOA;OdI um
CHTort oS adsi RSBy i g,téfazt genit 2
with dilute hydr omb sfthdtirebridlprapeitied (IR getdin ednipohindd (Wb at-€33) Bbame& '

et hyl acet at g5 | ascerdingdo theshexnsd mémosﬁesapf sweatletdaraéfeterbmsthesf@llwngmblefInshml| am
chloride, dried@ieeby th’aﬁ?@%ﬁtﬂm EWW‘@GH?%%T’F%‘E“@EP'P‘E?“W’H Qetpthey of
7-[2-(2-chlor 0Bt 88TRT azol - 4- yl)-2-(syn) -nethoxyim noacetam do]

- 3- car banoyl oxymet hyl - 3- cephem 4- car barebki, ¢ acid. In NWR spectrumand
other propersées, this product is identified wth the product 1o obtai ded

in part (1) of Exanple 6. ~ RaM 10 NWR
spectrum (60 MHz, in d6-DVSO : 3.[56 pméZH br dsmglet 2-CH2), 3.93
ppm(3H, singlet, OCH3, 4.35 ppm (mrﬁgw T 4.78 ppm 2H,

quartet, 3-CH3j, 5.19 ppm (1H, doubl et, N6-H)g SNG; §1H, doublet x 2,735 -
7-H), 6.56 ppm (2H, singlet, OCONH2), 7‘0&@_:, ppm ( singlet, thiazole 5-H)
1.5 (2) 97.3g of éﬂb"‘i eroduct prepared as above gge di ssoI ved in 500 m
of N,N- 15 di net hyj acetam d& and, Rtalnder i ce-c¥ol i ng(cndl; 129 of thiour ea are
added to the48ol ution. The mi xture sis sti rred at roomtenperature for 140
hours. To this reaktion mixtlre asd ddded 2 1 B ethef®and then the oily .
product is separated. A suspension o this oily product in 300 m of water
is adjusted to pH 7.0 with s di um ar bonat e. The relzgétlng sol ution |2
passedthroudﬁac%lunn packdwri Amberlite %DZ y this purificati A
procedure there are obtained 20 20“29 of sodi um 7-[2-(2-am not hi azol

-4-yl)-2-(syn) -methoxyin nogceta jn\@k - 3- carb lox%?ft hyl *
vt e

- 3-cephem4-¢ rbox?l ate as a V\:hl-‘E spec um and ot her 50
properties, this product is .identi fadgad w t h the product obtained in Exanple
1 or 6. The structures and proper (I.R spectrum. of the conpounds (No.1

- 33) obtained accbrding to Bhe?® i e processeslaof t 178 nventi on, are
listed in thg followng table. In tthis .2-5 table, by the IR spectrum g5
([err], KBr) ?s meant the charact qr_jf'luc absorption band due to the

5o . H. o Na 1763
60 N—N ' 60
6 I : P /\LN,.Z Na . 1765
L L N—N : S -
7 H -s_L Lwcoocks N 1760



[err]-lactam noiety. Table 30
30 RRNH S 35 [err]

.35 [err] Cbnnound IR No._
If\

{th—; r\DI) 40 '[err]

Na 1760 [err] 45 2
Na 1763 ~ o 45 3 ' Aerr]
1758 . 50 ' [err] '
rr] 4 - lerr] - _ Na 1760 [ er r] 5
- Na 158183452 [err] 60 .

60 6 - terrd
B Na M 1760

s Compound R,' R‘a e M 581 %5041 KBr)' |
1768 10 [,“ ][1('?9] Lere] 9 H u [e”] ’ 5Na 7 ages 15
err . .r="3';}ha“?r e Ng 176 S e
. . H . -_S-“\LJTq‘lzTONHZ . ,,a_“ ! . -
15 1| H {err] ,:, Na ok 1760 . 2.0 R AR o
20 - i -f"'[LLerI = lgﬁ;_.;_“ f h@éd] --3 - Na -
1765 err] [err] 13 o : - . oot 10765 30
1765 S H. lenr]: [err]
: 1765 [err] [err] [err] 1765 16 .
H [err] - [er - GH3L LY
.[err]t_19_:ﬂ e H e [err] oH3

1563 CH3

- jﬂ]j.ﬂ”f’”ll_-]f*”.';iﬂ-ﬁ-‘ T T e s e a0

e g et Na - 1765 ol

' . L — 1765
13 H N R . .30
0 _ o T |

8 R 1765
W B w7 s

35

I N—N . MNa L 17687
_ 15 . -H 'SJ\S )LSCHZCOONu ' ' .40
40 _ : o : ' :

I : 1765 .
16 - H s o = Na .' 45
43 ' ' CH,CO0Ma
Y - 1765
g | . Yoo 50
50 _ SO .. . CH, - .
18 H  _OCOCH; - -—CH,0COC-CHs 1760 _

33 ' L CH,
. A
19 " °'H ~ -—OCONH, : ~—CH,0COC-CH; 1763
- . CH,
' .60
60 - 5 ;
ST ; IR CH3
.20 H /_s_[;:[u o —r:H,oooc—CH3 1765

.CH, . ' .65

=

- 65



H 60 H

[err] 1765 H [err] 65
35 1,581, 854.

35 21 H . [err] o Terr] 768 ferri

[err] 10 22 ‘ _ H H [err] 1760 CH3 15
23 ) H. + J[err] ’ : 1763 15 CH3
20 : CH3 24

H ' [ e35] [err] 763 lerr] 25 25 H
1765 25 H— Fere] 3‘_38?’8'51" 1765 [err] 2535
[err] 26 . - H . [err] 1768 30 [err]
3 o 30 27 R [e_rr] R
1765 35 | ferrd "_ S 35 1760 40
40 [err] _ 40 29 .0 HY [err]

[err] 5 1763 45 B ' . I _
45 30 - H -2N~—— 1763 [érr]
31 H o Ferr} g _s__lL - 1%‘5 5055

N [err]-CH,ococ—CHs 1768 32

[err] 60 cH
[err] 33 10 H [err] 65 c"zc"z"/ } H CHy [err] 36

1,581, 854 22 H H s L owi n re exanpl ¥
of injegtable conpositions: 250nmg of: sodi um 7- rﬁ not zoI

-4-yl)-2- (syn) - met hoxyi m noacet aim do]. -'3- carbar onyrret hyI

cephem 4- car Boxyl ae, or sodlum 7- FRoCQemym nothcm ocduy! ) 1763

- 2- ('syn) - met hoxyi m noact ani do] - 3- (1- met hyl - Pf:trazol _ 15
-5-yl)thionet hyl -3-cephem5 -4-carboxyl ate, or Sodi um

7-[2-(2-am not hi azo|.- .4-yl-)-2-(syn) -nethoxyim noactam dol 5

cephal ospor&ﬂate e di'ssol ved in 1: m of ‘sterili ze§Hwat er. befare 'use.-ZY)\HAT
VE CLAIMIS: 1. A“7-[2-(2-arfl not hi a26PNBs- y| ) " =CHOCOC-CH, = .1763 - -

-2-(syn) - met hoxyi m noacet am del cephaﬁesporr n decﬂavatnye of the ferrrul a (1):
25 =S : . .
10 (err) [P 2 F . 43.; (1) ﬁomc’m i
. N - 3 . . . . .

ferr] s F e,
26 S 1o o an ‘?HOCOOQHs 1768
.. S e Cee _.: - CHZCHZN/CHS -. CHOCOC_CH3 . 1765 o ..

35

IR 1760

S ® e BT locoCHy /D L1763 s

1763

40
40

45

45

50 ~
50

R e, _...'_".'.".,;: . - . . : . “ !_. - g

© 1765
55 S

-...;:._.325 .. H

o l  1mes .
60 - s et S

65



COO H 20 wherein R3 is hydrogen or a residue of a nucleophilic
conpound; and RZNH is an 20 am no group which nmay optionally be protected,
or a pharmaceutically acceptable salt or ester thereof. 2. A conmpound as
clainmed in aim1, wherein RRNH i s an amino group. 3. A conmpound-as
clainmed in Cla|m1 wherein R2ZNH i s an am no group protected by-a 25
¢ ve group.
corrpound as claimed in Claim 3, vvherel n the prot ecti ng' gr oup <
5. A corrpouilgla§54cl aimed in anyof O ains 2 to 4,

“hydr oxy, rrercapt o, acyl oxy derived frm aI ower aliphatic 30 car boxy{l c

aci d haV| “‘I f%&’F sa ’@!‘P&ta F@hpoﬁia t| onal I y be subst.itut ed
acyl oxy  Slalumbicl a%? néﬁ@i‘f?a sié'yorag AL ymgﬁ%‘gﬁﬁpt o 1y
5

be subst I-tZL(Eﬁgimeﬂr% 3- F]yﬁ yl-13E1e! zol lﬁ%ﬁ?

t hi ocasb te,orarsysl ~([)2€ -apiiosbadiv 4i9l)-2-gsye) pnétﬁoxpihﬂﬂ(ﬁét

phenyl gl %g%@ﬁ}“ hmhefstarilizedgrabrrpeforuse. het er ocycl | C thio group
whose het eROCyC u t d. 35 6. A
conmpound @éwaﬁaz fd»rﬁluﬁl'(Y) of 4%)ar§n§;;§ ﬁ&%?&mﬁ(%?agg%ﬂeeﬁa 3RO ¢ banoyl oxy,
acyl oX¢ 35 derived from | ower aliphatic carboxylic acid having;@ to 4

- carbon atons, or ‘a ocggl IC- th| 0 group:whose heterocyclic conponemt is
unsubsti t ut ed or subst| t ut corrpou as claimed in Claim®6, wherein
“the heterocyclic conpo NeT ﬂ'w/m’ red ringyincludingl to 4+

het er d5at ons consi siting of ygen N Q Higzogen 40 atons, 14 n any

 conbi nati on, any nitrogen at ohw)% at ¢hs ent ing optionall'y in oxide
40 form 8. A corrpound as cl ai in Cai mc?)ou/ner ein the heterocyclic
conponent is pyrid N—oxopyrl dyI pyri mdyl, pyridazinyl, -

N- oxor i dazi “{g‘n d}%@" ;‘n ?\?0& it gampopd; aad le‘éill}sl an 79 _

. oxadi azol yl, ﬁr 3&, a)l’ Loy there& A conpound as: cl ai med in

Cc aim8, wlzer,elcm dilﬁdh ecaiacmgdn 1, Shdrei JF3NHN aclimiao biobp. 45 :

1,2, 4- a"'tf hi éargge&& m!?nognqaszlametdm Glgmalz,mhyllemthH ipargantifm aehpamib%d bytahe -
oxadl ol X 1 di #rol yI or
1, 2, 5- oxaghi, 3%@4:“ egt ?ﬂlg%%?@lalm 3 256% '? ?‘% FOQJICM# 590‘@ 'SZ mé?ﬁ?rl azol yl ;
~and the tebr aewd ound;:stlaheﬂetanmfcﬂl hsbm@hhdmﬁRammesehtstlfb@esxdﬁectmpound as

cl ai med i wclernlilis com wer gli
i ad@?lzoi”‘;&*wg = ’qaméaf ““‘i’:ﬂ&@"ﬁﬁmmy R S 30

| H-t et r azigdmghloxy, byatla,zaidy) anﬁﬁo 2 bhrtd y&ﬁﬁ)ft)hocar oy xﬁQﬂMM x@&vhﬁ edi Ned in any

of d ai nsanfing. grepp mhp,noeepﬂqd slgl! tt-mrre Guasepn pebhyl - 1
Htet 3z ey o ound At ng’s'e ey ? “3/‘1?4’ Qfﬁ é@fb@ﬁ ynitguﬁq 1% ”“ Q. 12 A
conpoud &‘ﬁv&ifﬂ:} whribli aabsar Y G S e £ trapage i s

substi - 5510 gmttpe;dxokwhme:ydic ob nofit 1am;suh3fntuke(dm Subadxthyab ower al koxy,

~ hal oge h%r ﬂ%ﬁ{;ﬁ 1nm ?fsyw Flb’ BOﬂeatrﬁﬁré orcar boxyl ,
car bafIBy'am it e L oo roneumiile o o SR ety

car banpyl fﬁﬁﬁ car oxyrret sul phorreth I x car -

bonyl am n08 11800 nipoyodraoaleig e(hls (Bmwmrt}lmﬂl@lhalemcx&hc Wmomrm 1Stmed)h,et erocyclic
conponent %ﬁ’a;’%‘i“}y gg,t;mg?g trfggdg b raggfawa&daze% Brezally ol iBiszolilicy| , | over
al koxys habOGK dambdunti el btk Heydin B QiSO 1 TR GARIRL, 3y no,

car boxyl ,z,a-ltlbaim bl 3 4-Itmmzolall loy Il,iammmmolblstme andiazlolyweis mkyl and

car boxymaqxh zolyk 4 4A9’fe@)‘ ‘a%xaélla 1?15r° 1jthe diigl.3.2rr] is a
quat er nar .@\. s St B g e B4 vherein
[err] sps tﬁm xmazaﬁoum u@éolyl 1,2@-tridko50 rrmuﬂﬁogg nﬁ' a% gg, da
wher ei n [rmlafquu s an %c Ilox i roupf)Clderlz\{eg Lrom an 65 BW( .

compound as ciammea in any o aims < to 4, whe Y
é : 5%] ggf(a@rgethyl-lﬂ-tetr iyl -thio g ety 34 -thlzf &P T ot gggg’f exa”p' €s
-4-yl %552-tpsy by onmtthamyanylommeilmyn ldoe]r a}kay;a:sl hal aelogt albyl, 55

cephem 4- hyél‘%b feﬂpﬁ’ a@rms Zn aﬂ!f’; 6?4 ed lower

-2-(syn) - TR %?fb&ﬁ’P ’ﬁ},;sc T" fo. ﬁ“ pra¢t thoxycar-

-5-yl)thi 01 Gﬂp&iQfﬂmrbd in ¢t b bﬁl?é)@uﬁih@ het@ﬂ"ocﬁﬁkﬁdoﬂifﬁbnent is substi-

7- [ 2- 68- amtemby hmaqrctwe oflany|of loe( gy, lowereikioxy WalpgenOsibdlogrnatlviver 8kyl, gg
hydroxy, mercapto, ammo, carboxyl carbamoyl, dl-lower alkyl ammo-subsututed lower
alkyl and carboxymethyl. -

14. A compound as claimed in Claim 1, wherein R; is a quaternary ammonium group.

15. A compound as claimed in Claim 1 wherein R; is 3-oxobutyryloxy group.
65 '16. A compound as claimed in Claim 1, wherein R; is an acyloxy group derived froman g5




Eepﬁal osporanate are dissolved in 1 m of sterilized water before use. V\HATl'
WE CLAIMIS: 1. A 7-[2-(2-am nothiazol -4-yl)
Sé-(syn) met hoxyi m noacet am do] cephal osporin deri

0 0 0 1 i IIHIIIMHIIHHIII

[err] [err] 15 [err] [err] 20
wherein R3 i '@shydrogen or a residue of a fst)8sephilic corrpound and R2NH 353
an 20 ami no group which rray optlonal 'y De protected, or o pharmeceutTcarty

acceptabl e salt as claimed in Caiml, -
sporn ot 15 e B g i zr:=°§‘é’%p?$ma°&°ﬂm§q,mx PR
wherein R2ZNH i s &Acattimogl thyl-pr aapaeﬁ-edadbyxmte’z a.t[z.vzaaxgrnempzol-myr;

25 4. A conpound- %@ya’rx ;mewaaa g ylfrﬂ?&%il-hﬂtt § SaDthi Fti%;ﬂ Pllregi
mono- hal Ogenéacé 0sp anﬁeggﬁg& é ézp efrée?lgt ﬂ 5
wherein R3 repr es Jv a nuc eo I'i'c conpound and |s

hydr oxy, nercapto,l. a@yl‘bb@gﬂebmnnoﬁbﬁzdl-rm a24(mmeaioxphatoachtﬁﬁidolceplhmsydnm
acid having 2 t oderivativenfiheforsmrla (Bii ch may optionally be substituted,

acyl oxy 30 d¥ived from ary moz i c carboxylic acid which may opti onal | y10

be substituted, car- banoyl ny cydno. azi do am no car banoyl t hi o,

t hi ocar banoyl oxy. carbanoyl oxyy ¢ AcBRM prot ect efl
phenyl gl ycyl oxy, a quaternary ammnl m group, r a h terocycl B_thio grour%
whose _heterocv\él I ¢ conmponent is unsu stltute fsed. 35

conpound as clained in any of C ains tlp 4, V\/nerer B J;lerr] IS car bam)yl oxy,
acyloxy 35 derived froma |ower aliphatic car boxylcg acid having 2 to 4
carbon atons,,or a h i '
unsubst i t ut edzdc))r sub%ﬁgﬁ%} Lwi;n $°&Eggﬁg{§?ﬁge°£?%£?ﬁté@%?ma?ﬁ gnm%£ﬁr h&
t he heterocyclic corrpomemrmacsumaﬁy aqgeptéblenaltion pstet therend. | ncI udr ng 1 to 4

d
petero atom cons b Rk e Rban el Lo
conbi nat i on, ngpmtgcfbﬁ il O Or . at résent Belng o

40 form 8. A conpaund c&ﬁpcﬁnharaamhnmen @l ﬂaim73 vmreen nhet heotétanegmmyclk |m;on0-

conmponent i s pyr ihdpgenoséetyko oYL | d bage azl the residue of
N 0xopyr i dazi nyl ?5 i R L
oxadi azol yl , &g %Zl@ ic did hidgazol Q/J:arboi’a toms lchAnQOd’ﬁﬁGtHllﬁ baSubshﬁtddBdI:’yloﬁy 30
Cl ai m:8. V\/ner el n detreedt fromclinagromatic ¢agbokyli acid whichli mayopgtionallysbe substituted, car-

1, 2. 4-t hi adi azol wmoﬂog» Wai“hraélﬂ? AN ‘d%atg':\o héa‘l %ﬁ%}’%a’b °xy whose
oxadi azolyl is 1 ﬂg;ﬁcﬁﬁg Pode °°‘a§ i ogly % uns o t& ety or

1, 2. 5-'oxadi azayl . 6.t Hecdn ;lkumeﬂ llﬂanQpBGIaimSIZanw}hhreer:ls @rbﬁntoylpmedywy 35
and the tetrazol ;derlveslfllomatlewfam if caghoxgliqacid ‘%%’1“? f} carben atoms ghRAFTECYSL
claimed in O ai m' gﬁﬁl‘@&ﬁ%"ﬁ{k& T TR i ofiiendR a 5 or

t hi adi azolyl. 1. 33—145 dm 1 % &hétetotateths/donsisiting. Gi-ok}‘geﬂ,ZsﬁllflyH or nitrogen
| H-tetrazol yl 40i ratehssz ol aply cmnblﬁﬂlonmnamm;#n atgm or Afomgs PERSENt deiag optioarllyaid oxide ary

of Claims 2 to 4forg5h e' n 33 ISdf?;J)%ra |m0?( her l%%ﬁﬁj&éro Al %, E%Tl tlL pyriél

Htetrazolyl - 5-ylg ozdp ‘11 %’yt ayiE bydazin Iquaz A

conpound as cl ai milddlhibl oﬁladﬁqulyl ﬁmmtmhg(\;\l)gheter;*} ol c corrpong)r%} A S i

substi- 55 tuued o compound8s faing zﬂ‘ iad ‘95)9&' 5% adiazolyl, 45
. ] 1, 2

hal ogen. trihal o éa OEW‘%?'”%&@EZL‘? ?ﬁ?/ Yo, nra%*’?@%ﬁmma PR sl PRt

car banoyl . di - | owghzofh BY1,2.4353z68E, smbgkr%hr&%gl iom:;zgﬁmwr zHetarrhe»yyrret 13I’4

car banoyl met hyl . cae. b o yomrtohyd asfrlaimedsio| Gldio e wherkin ak )eye P°n°m is

bonyl ani no. 130 Ahia ni-48xadjazelpte &2 Pritieely} ety QTE ]iliﬁ‘ REPY imigaayl AT g0

conponent is Substpu conphifiths BYimRB R 2R of OIS to 3[Whe Rin R,G¥¥MaRbRFty, ackQWR

al koxy. hal ogen. (trrmémjl-mgeaeazblgmyl) ahxlo (2- ﬁethyl mbxyladxml-c-ab{tmo am no

car boxyl . car banmyll2. bd‘it cqmepgund %,, ?F%‘ﬁ; ee{;dtel“lf\}ﬂﬁ%“ha%‘f‘ Entah a}’lf;‘l

car boxynet hyl 55 1 ute gqﬂi}@r é‘ogﬁéﬁ cZ f er {-&hilo sﬁt%te@ lower 33

quat ernary amrmnl 1991(1 l‘BUJB'm cﬁsox‘y mathpietdo, sulpKdneeithyl dnd nvdtieikgdaty R3

I s 3-oxobut yryI oxlym lram npound ras cl aerterlrgcgchrcrlongp(%em léLsubsu_

wherein [err] 60 tuted%y one oB wg? w olef?{wer aﬁ(ylGr w gﬁoxﬁalogen tnhalogeno-lower alkyl, g0
hydroxy. mercapto. amino. carboxyl, carbamoyl, di-lower alkyl amino- substltuted lower

alkyl and carboxymethyl.
14. A compound as claimed in Claim 1. wherein R; is a quaternary ammonium group.
15. A compound as claimed in Claim 1. wherein R; is 3-oxobutyryloxy group.
65 16. A compound as claimed in Claim I, wherein R; is an acyloxy group derived froman g5




C L M S * 37 1, 581, 854.

37 aromatic carboxylic acid which may optionally be substituted by a

hydr oxyl , carboxy, car- boet hoxycarbanoyl or carboet hoxysul fanoyl group.
17. A cepnppund-as clained in Gaim1, wherein [err] 1s an unsubstituted or

substituted pyridyl, N-oxidopyridyl, pyrimdyl, pyridazinyl,
oxi dopyri zadi nlyl, pyrazolyl, imdazolyl, m Il az I
l(;I><¥51/20Lyl , oxadi azolyl,triazolyl or tetrazol yE“I[IIl l““eulll m[jl tu rg

bei ng,a | ower al koxyl, hal ogen lrﬁstlt%gé)geno | dwer® alkyPF, hydy oxyI
mer caéig_ga.pb@wl__ga.z_ba oyl i alkyl am no-1 ower al kyl

carboxynet hyl , car bam) | met hyI car box- yrret hyI thio, sul f omet hyl “or
methoxy czg Fﬁfﬁ Iddvgpch %‘gﬁ;ﬁg‘)ﬁ& %%?mtm by abglroxdl, ydr;ooxy, car- -
-2-(syn) - %ﬁ 7 %@,{

cephem 4 A yIP(NCU A i 1 al @E{ﬁs aaHnsuLs% tXercrliEorgi étlt 10
19. 7- 2-tmﬂzoazmth@dlmlyk @Ixazétyy o):adaaEelﬁls;tﬂ)elymtr mydlyngﬂﬁ@p&k aﬁﬂsdﬁ]znt- 35 (1-

met hyl - 1I119‘g8ét Hg! k‘BW .jcerbaxyl,d,” or its
phar nace ﬁ; 'ﬁﬁ “°'§$iarb E ’a‘f?Ft?‘?Bt"Hlf“ﬁ g} cabgyy
-2-(syn)- nﬁt m{;u(ma Iﬁtz%lm Inoadedrtldo]l Se-chbambys

phar n‘ggem:qymaﬂhy %g‘ aephep {ﬁgigtlbexﬁla h¢id,-or its pharmaceutlcally acceptable sail.. 7- 10
2- (2-am " )I‘I'%‘FI‘? hyl
-1, 3, 4- oQg{ g’ 10:8? oH ch#%rgz AT %“yg? %eﬁ{ % S@&I’%S%Myc“ BI‘:g? or its

phar maceut 20: a I74[31 (mmeqnhaidl-e-ya ai-tsyn)aﬂeth&(yﬁrﬂnoé&ta%ﬂad]&bhw&é&hmé a3, ) - 2-
(syn)-lsretohmp a(cetoxycep oranic.aci dyg ot its

Pret oy i&é}%%%%ﬁg @I@Iﬁ%ﬁ%@ Loy S éﬁ? sapélatmaceumﬁ” )72 sy

-5-yl)-thi mnk[w(z Sminepiassd-yl)-2 E@fyb)?myﬂtb)@uﬂﬁdadetarﬁiﬂo]l déac@tbﬂcémtﬁﬁ.ut ically

accepnablmr@eslmd Q*Ats PI"“ ﬁﬁa% tﬁ?“a%bl - ..-- 1) -2 ﬁ}{ gy 141 re 20
(syn) - met ) ‘E 1 0 -
-thiadia o 5 ef’hegl éar gﬂaf/ et rlh{.;oflca:‘a’gmbllet s phar- 25

maceut i cal 25’ aZ:(:BE)ri-ablllmothaalzbl 4-3%)- 27 ([s-ﬂe)(ﬂemynmtlhmm(ﬂmldeyl B-(2-

- 2- (s¢h) -y Adabiediaral-do)) -hpmethyb3-gphen t4ceaehoxydic ajd, or its phar- 25

- thiomet 3537 %gﬁﬁiho mEAU L) ﬁ‘l@ﬂhgxym(ﬁﬁoé SmBPPLIRGOU gAY acceptabl e
salt. 26. y1)7_ﬂ{u2ne(t awgephei ha-catbdxy d ordits phhsaaBoutiEaly Ba¥pthBId Bgacet ami do]

-3-(1-. 30 2@ar7ob3<- Premhiggthiazpl-3-yi)- 2et(ﬁm)emeth&xylln)mo¢nemmtdhyl -3-(1-

- 3- ceﬁﬁerﬁaEPgu 1cal g 26 t%ﬁzﬂl -53P-thipmethy] 43-cepherrdearbexyli wif PYiteRMaEptagbl e sal t .
27, 7- [ 2- 0 R Qs BB Sha ) 22-(s S HRATHRRXERBRCE BMTARIN. 3-[ 1-

(2-N, N Chni’fﬁhﬁgdhlamtlml)eﬂn l,4)-tet—rész§ tlﬂleihahylambheﬁl-yba]rboxyhc acid, or its

- t hi onet tI caI I accept abl e
st B e AR it bt ot R o o
- 3-(6- f'&% oxypyridazi n- -y 3 | biret 3 cep m - carboxylic

acid, or i2% Fivaloplexyensthyt 31[P-(2-ereivethiazoybbly--fhn): mez@t)xylmmpate@ﬁymdpily met hyl

7-[2-(2- H?j a?gl@ﬂme ﬁ;ﬁr}? ?[2 (ég&%m h x@oxﬁk Mnrﬁ)&ﬁ: %ﬂaqgge]tamldo] 40

- desadBt Q)_g)(pg,gﬁ{

hyl-3
7-[2-(2-anBhotA h@e&mﬁowl zol 2-y{ e;% § kgmymlmom&tmm]do]s acétyl- -3 (
1- net hyI aEetgiM‘ﬁ ;gzz 3 jfﬂmt‘ & qtyts E‘?%C%‘Iﬂllﬂa“é%%’ It te
12 ARagT 3%&3 m ’ﬂé‘éah‘b“s. il sai- acety'
aceto eret Ia3/ 7324 phR6dhia laa,'l) Ok ﬁ)Gneﬂfolx muﬁﬁceta’hﬁdon) eﬁuim@a

accept ablxﬁélflaiu m@thyl-3- Wep @n ( ;%caa%xg@tahdazgﬂs 31 h ‘b utlcallyt accegta]ble 3satt1
<2- (syn) hoX C}Q; Syl'i ethox¥iminoacetamido

pyr | d car ;g%g@é%t? %%P t %Qy xlc & c!:\ham -4- carbo:fyllc aﬁd rorFalE:s e%h[ar
accept abI e3sar7t[2 -(2- inGiBiazol-4fyD- (22{s;abrmambmmodcet4mmb) -3-(1- sulfomethyl-
-2-(syn) - W%HMTSFWMQ@@EI‘Q -egfem-4. qazhoxylia peidas iiF Phaspacedcaliy Asfept-

met hyl - é AahAbRRAN S Elsfh-r¥ind b RRlHRR Ui S akas. BCg ept abl e
salt: §4 4-thiali r%é agrfmaat I@%bheﬁ? a)rbcé(yl(c%aé“?or n?ﬂﬁia?iﬁ%éttﬁhl@%@e@i—a@s do]

- 3- (1- Caab%casnm Irret I-I H -tetrazol 5y I t'gl}lgoneth l-t-' %ef)h%nzr24 carboxyllc
acid, or | gpgcctamido

o, o st el B
sul f ogpt hyBs. I7H[z €2-nadndthiazel i Jylx haqm)h;ylbehaxmeﬁhmdamlda] baxgd-i goaci d, or
its phar rmd)e@pyl@g_tpyl éeéégxpdlangf @l)'@@mpthy 3-cephem-4-carboxylic acid, or its

pharmaceutically acceptable sa
39. 7-[2-(2-aminothiazol-4-yl) -2-(syn)- methoxylmlnoacetamldo] -3-[2- (N,N-
dimethylaminomethyl)-1. 3. 4-thiadiazol-5- yl]thlomethyl -3-cephem-4-carboxylic acid or its
65 pharmaceutically acceptable salt. 65



36. 7-[2-(2-am not hi azol -4-yl) -2-(syn)-nethoxyi m noacet am do
-3-(2-amno-1, 3, 55 4-thiadiazol-5-yl) thionethyl-3-cephem 4-carboxylic
~acid, pr _its pharmaceutically accept- 55 able salt. 37.

7-[2-(2-am nothi azol -4-yl) -2-(syn)-methoxyrm noacetam do]  -3-(2- ?.

met hoxyc no-1, 3. 4-thiadi.azol.-5-vyl ) t hi omethyl

- 3- cephém>- ?’{K/xyl ic acid; or its pharmaceuti-cal

38. 7-] -\a thi azol - 4-yl') * - 2- (syn) et hoxyi rr”“m mﬁqm mlﬂm (2- 60~
car bano am 4- car boxy |c

1. 3, 4-t hi adi azol - met hyl *-3¢.c
acid, or i t%38hhar maceuticall.y accept ahl L éslkg ? y
7-12-(2-am not hi azol - 4- yl) -2- (syn) met hoxyi mnoacetam do] ~-3-[2- (N N
di met hyl am nonet lapl ) 7-[2- (Z&Iﬂhnbfhlﬁi!lazyjb £-(slyh)-niedh@iyiniinoacetamido] -3-(2- ¢
- 3-cephem 4-car E@%}'m@hﬁ]&l&iodl G 4 tblsdlwl-S-prméléht?’rcewemﬁ cachoaylicaside o itk t .

65 C L M gn aceutl_ca.:’l accep tabesalt sthoxvimino : 58
38 40. 7-[2- (- @m.mﬁly%m &“ﬁk‘i‘%&% (&ﬁ%xy%)fa @%éafetamﬂﬁ{l@igﬁ%éﬁﬂeptade (3.

car boxymet hyIthsadl- hi-adi azol.- 5- hi orret hyl -3 cephent 4- car oxy iC

d, t h 141263. 2(,"31“? b ethoxyjminoacetamido] -3 (1- methyl-1,
(2 (2 am ﬁolto h? Azo1 %’W‘ e %’H?B"hg%?ey i5hSith 95 dip RRfrpBfevticplly geceptable

5-di met hyl - 155 5 43: U7 zam{mxaotuia}&lm;eml(wn)-nﬁtmmemaéetﬁﬂrdaExaal(lls: 3&0'40' 187

its pharnaceuti tratdl-y y@ﬂn«amﬂafbﬂecz:lplﬁne‘hgwboxm! aﬁlgx Jn Bls l@tmutlml jageeptiabld sajt
-2-(syn) - met hOX nazo- Ey iome hyl marﬁxy % Q-afnfac%ﬁtﬁz;llgafctept- 10

- 3- cephem 4- car tl % IEtT

43. 7-[2-(2-gm na‘shl B 2-a4m)dtl)1az024-(/$ m}(smhdmyyxmnmmeﬁcam de(i- -rethyl-2- 3,54
10 triazol -2-vyl )mhpﬂﬁﬂ #01-5-31)6@191?81# '@B‘F%ﬂtﬁf?@ﬂ&‘c#@ op jits |Pi‘%rma°°u“¢ally

phar maceut i cal | §°ER¢ ugd sktai Aé?siﬁ L:qzh‘ }g ng&ep‘}aaA shlt or ester
- 2- (syn) - met hox Wef@oﬁ@ﬂﬁ Oherei to an he specific examples. :
-triazol -5-yjg t h|4oneAhy>toces’3 tmplpenhdin ax b (}mxacﬁxdzoleiryl) t-2-(syn)-methox- 20

phar maceut i cal | {mipeaseiprpidolsephalospgrip derjvgtive °f§5 formua)l): 2. ami not hi azol - 4- yl)"
- 2- (syn) - net hoxyi m noacet inﬁndo $<3-(1- nethyl-2- 15 _
amn-1, 3,4-triazol - 5y|)th - - 3- cephem4 casrboxyllc acid, or its ..

phar maceut i c2$ | y accept'abl e’ : Zf as cl aémed in Clai2sl,
or a pharmaceutically acceptable salt or est r ther o sub }ant_l ally as
herein described wth reference to ’i{ny of tgfe Z%Xarrpl es. 20 . -47.

-2 (syn) - rret hox- 20
o?dréﬂ B

A process. for produci ng-a 7- 12 (2- aféyot hi azol -

i m noacet am'8®] cephal OSpOI’I n derivative of the f (1): 25 , 30
[err] wherein R; i ‘hydrogen or a residue of a nucleophilic com\%ﬁm%oand I-I is an
[err] [ amiio ¢ group which may optionally be protected, erern

hydrogen or  a r esiadpharmdceuticallycs le| salt theyeqfowhidh pengeps RQMlsps(larreannm@
group whi ch Asy 7ARineseRirlospora derivativscqf dbe f°6‘i‘“l%l(IBhar maceutical |y accept abPé
salt thereof, which process conprises (l)sJyeacti ng a “7- am nocephal osporl n
derivative of the formula (11): RN ' ' 35 [err] "40

(rn) . 40 [err] 45 h' t he neani E}% defined above,
vmthacorrpoﬂl%d of theformJIa(IIm S [err] 50 _
(111) - 50 [err] [err] 55 CQ@Herein [err] has the neanings

defined above, if necessary followed by removing the 55 protective group.

or (2) reacti ng a Ee?gp %u 'ﬂgs tﬂé mre;h?n &fxﬁgﬂl a%m;el wth a 50!11]3%';15:1 ot{t% fol'mula (III) 45
. , S _ : o

| RzNH—ll/ ] - } ,
- o A c-coon ' S
50 o 0 - . 50
] | ! |
NOCHz -

wherein R;NH. has the ﬁleénings definéd above, if necessary 'follc').\'véd by removing the 55
protective group. or (2) reacting a compound of the formul_a ?i

RzNH‘“/_]- 5
c—cona ——-‘/ _ - -
0 N CHoR4 vy

ocu3 . COOH




[err] [err] [err] CL M S 39
1, 581, 854 39 wherein R2NH has the
nmeani ngs defi ned above; and R4 is acyl oxy, carbanoyl oxy or hal ogen, with a

nucl eophilic conpound, if necessary followed by renovi g_rhe “protective
group; 8r. (3)  subjecting a corrpound of the formura—(Vi)T 5
r@atr on

[S\e[((ra]”!/\h[e(rarerr]n ég and R2NH have the neani ngs 4“‘“%“'“4““\""””“'

reactr on and, if 15 desired, Cgla:éf/ﬁ |ng he produet obtai ned by, procedure
(1), ) ar (?L to a pharmaceut| t? 15 acceptable salt or est & t her eof .
48.. A process for producr ng a 7-[2- (2 am not hi azol - 4- yI) - 2- (syn) nmet hoxy-
i mhpacet et REPH AbOMHP @ichiingd Aefinédaboe; ﬂni:l t he fornul a 20 _

[erT] R4 is acyloxy, carbamoyloxy or halogen, .. err] 4er r] 25
[err] [er"‘f*l e agl‘m 3 dog‘%’f%ﬁg’ﬁ{) B?W‘Qbr'é"'gl°dﬂ§3‘FP‘é’ter‘fﬂYﬁgé‘l?Brﬂ‘K ¢ conpound,
[err]. y optional ly: be protected,

30 whi ch corrprr ses rmzamnr/ngﬂa 7-am nocep,_hal osporr n derivative of the fornu
lar. [err] o N C — CONH - 35 [err] wherein
[err] has the meani ngs defi ne(a above %(Z(@ﬂt not hi azol - 4-yl)

b, th
-2-(syy) - met hoxyi m noaceti.c: acr d gA T ecF0 err] 50 10

50 vvherer n [err] has the’ rreanl r9§s define 'oﬁbove V\/mch Is prepared by '-(r)
reacting a. corrpound of the £ or.mul.az. [err -

55 (V1) [eprle ¢ S ea' S ek and [err]
is a I19Wes1£ﬁi%<t%é R sk e a%&é%% f&%uf égﬁhg@ tugg",sfrzﬁ%c lﬁmﬁbt s a

conpound aéeptable siloénrﬂsieathereof * C

1,581, 854 48. A process for producing a 7-]2-(2 amethxazol-4-y1)4ozi(.gfrn}-]nemqgf-e| n R6 and
[err] havQIWh@t%MC%%%%“HWﬁth%E%%‘a 10 in the case of R6 being
hydr oggn subj ecti ng ai ned conpound to a nethyl ation 10 rmaction,

t hen protecting the mﬂno é[oup and i sol at |Sng the syn - isoner of the t hus
obt ai ned _conpound; L GONE 2 d of the formula (VI1) with

thi ourea i, water, or d mxturle of wate d g) water - mi@ci bl e sol vent and,
i f neczessary in the presenc \of a b ' 23or (|||) reactrZSg a

compoundof - the~fornul a: [err] ‘OCHg, -- COOH o
’ wherem R; is hydrogen ora; resndue of a nucleophﬂnc compound RzNH 1s an ammo group _
:30.. which may. optionally.be protected, . 30
. which comprises reacting a 7-am1nocephalosponn derlvatlve of thc formula . '
£735 I T P (I 35
v ,HzR; ' |
o COOH
40 40 -
wherem R, has the .meanings defmed above, ,w1th a 2 (2-am1noth1azol-4-yl) .
-2-(syn)-methoxyiminoacetic. ac1d of the formula . _
. S. o :
45 RoNH u , 45
| C~COOH (1) | |
- ' :
Nock - -
) 50 _ Rtk : ' 50
‘ wherein R, has the meanings defined above, which is prepared by (i) reacting a compound
of the formula:
XCH2C0C-COO0R7
55 I _ : 55
, N (VID |

s .
ORg .

60 Wwherein Xis halogen, R, is hydrogen or methyl and R is a lower alkyl of 1 to 3 carbon atoms, 60 .
with thiourea to obtain a compound of the formula:



20

20 wherein R2. and [err] are as previously defined, with

0- et hyl hydr oxyl
“rf“necessary.fol

amne; or a salt or reactive derivative of conpound (111),

| owed by renovi ng the protectlve group 25 of the am no -

group. L
25 49. A grosess as clalned I n Cla|n147 or subs ' o
hereinbe’om” Hescribed with reference to any of t he Bg‘“ﬂ“& ‘ -/
compound\(1)/as defined in Caim1, or a pharnmaceuti cy acc:eptsabl*e salt =~
or ester Tiied@of, when produced by agrd@iﬁé&‘hs clainmed in any of C ainsto47 .

to 49. 30 51. A pharmaceuti cal composi tion contalining a compound (1) or
salt or ester thereof as 30 clained | any- ofmClains 1 to 46 or in. ClalmN\j

50, together w't

, h a phar maceutlceuk;l ac pt abI e EXCI p| ent or. di-l’ uent
t herefoor. For the Applicants ELKI EI&E&7

Chart ered Patent

Agent s

House 52/54 Hr-gh Hol born London WCIV 6SH. NPrlnted for .Her . Maj esty's

Stationery O fice. by Croydon Printing Coﬁm@ny Limted, Croydon, Surrey,

1980. Publi shed

by The Patent O .fice, 25 Southanpton BU|Id|ngs London,

WC2A 1AY from whi whereip ogf %agavgy deovsma agings defined above,

i the ca rogen sub]ectlng the: obtained compound to a methylation
reaction, then protecting the amino group and isolating the s v{n isomer of the thus obtained
compound or. (ii) reacting a compound of the formula (VII) with thiourea in water or a

_ mixture of water and a water-miscible solvent and, if necessary, in the presence | of a basic
: _reagent or (m) reactmg a compound of the formula e

15 -

20

25

X))

wherem R, and R, are as prevxously defined, ‘with O-methylhydroxylamme, or a salt or

reactive derivative of compound (IID), if necessary followed by removing the protective group .

49. A process as claimed in Claim 47 or 38, substantlally as hereinbefore described with - 2

of the amino group.

reference to any of the Examples.

50. A compound () as defined in Clalm 1, or a pharmaceutically acceptable salt or ester

 thereof, when’ produced by a process as clalmed in any of Claims 47 to 49.

30

35

51. A pharmaceutical composition containing a compound (1) or salt or ester thereof as-’

claimed in any of Claims 1 to 46 ot in-Claim 50 together with a pharmaceutically acceptable
excipient or diluent therefor.
For the Applicants
ELKINGTON & FIFE
Chartered. Patent Agents

High Holborn House -

52754 High Holborn

London WC1V 6SH.

. aned for Her Majes:y s smlonery Office, by Croydon Pnnnng Company Limited, Croydon, Surrey, 1980, ’
Published by The Patent Office, 25 Southnmplon Buildings, London, WC2A lAY Wfrom .
- wlnch copies may be obiained.
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