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5 This invention rel ates tosme%&seaszamimesmaﬂmmwmdssozwm e

particularly, it relates toSReWA7KE MEREYituted - 3 - cephen(or cepham) - 4
- carboxylic aci d,("Dtlgvestasy _ Yg afcept able salt and

phar maceutical ly acceptable E VYS! her eof , - Whi ch have anti m crobi al
activi-ties, and processes 1@OSHIYURI CRIBRahdti on thereof and processes f.or
preparation thereof, and t ZENZABURK) TPZEKMAaceuti cal conposition conprising

t he sane and nethods of us apeutical ly-
for treatment of infecti ou@%@@%%%ﬁ%%@%ﬁcwdl ngly, the

objects of this invention are to Erow 7 - substltuted -

3 - cephen{or cepha -(7!0 Wy TICALG
X m&%ﬁﬂ e f%ﬁ gﬂ:“a‘& S5 o
5

acceptabl e salt and d\éﬁ%,{t
exhi bit excel | ent anmemocrnsa Whizh |ta£{dbélﬁeff6meagalb9%'&mau sdﬁb&dﬁ.a)ide the

pat hogeni ¢ m crdor gafnllsmg Mat;hlqm-ge?r G am negat | \:ne a‘rildceGra%‘m posi t | ve
bact erra, tprocesses E g ake 0 nevtr)( ‘Pé ﬁﬁgﬁ edzeii - &phem( Pf%ﬂl I cal
conposi tidn conpri si zﬂb&@ pitRaceatically ¥aBle salt and Géuﬁ@él pnt ,

and a net hod of usi n%ﬁbheblsumemmphweatwmmhdvy amhﬁicmhﬁraﬁﬂuﬂsj andb}a,teskcsr

treat ment of idPecti stfP%ré@ftke gl ¢ com%sfgg*e & NPIepassti ﬂod‘g@& é-?ﬂs ton 10
cn erapeutically, g: o % Wﬂﬁunds

non- human ani nal s; af

prow ded by this inv aml S represented rormul a
(1):- [err] [err] WnereAcpog theso qﬂsaxﬂltlaww tion mnam e-ﬂf the f or.mil a:
2 new 7 - substitute 1_15 ﬁ cepham) - 4 - carboxyhc acid, its 15
pharmaceutically acceptable al d mac e«%acaleh ta le bloprecursor
2 [err] _ thereof, which exhibit excellent antimicrobiallac(iviti gﬁ {&tyét Or
protected am no, or 'bahmmehydrporgamsmsmt Eram wegatie amlﬁrlm psutln&tblaetamaed
with an no processes for preparation of the same,
S 20 pharmaceutical composition comprising one of the same as an active 20
ingredient, and
a method of using the same prophylactically and therapentxcally for treatment
of infectious diseases caused by pathogemc microorganisms in non-human
animals; and further.
25 The cephem and cefham compounds provided by this invention can be 25
represented by the formula (I):—
. s .
n'—A-cunn}:-( RS I
. N, _—BR4 M
o Y -
RS

wherein R is thiadiazolyl, thiazolyl of the formula:



droxy or oxo, or a group of the fornmula: [err] 5 DA
50R2|nvrlmch[err] IS :
rogen or an aliphatic hydrocarbon: resrdue whi ch nmay be substituted with
‘ogen, carboxy or esterified carboxy, [err] is hydrogen or |ower al kyI
rr]is hydfagen  hal ogen. |ouwer alkyl L6807 >group of the formula: OR

10 “which [err] is hydrogen, |ower mlkyl or acyl

10 [err]. is carboxy or functional I_'ynérr_g_ i f-fed car boxy, and the dotteM ne
represents 3-cephem and cepham nucl ei’, ™qefusively, provided that i) R4 is
hydr ogen, hal ogen or a group of the formula: -OR7 in whrch [err] is 15
as defined ab0vm whidheR® Ramimdt yptiotegyehamino, or haloacetyl, : 15 i)
[err] is |ower: ‘ﬂ'g.lls mvthréwg[ m SSb utaql Rith amijrioj ) [err] i s hydrogen,

when [err] |sthraf’%?ﬂ‘)f’ﬂ/f”‘()r"'tl f°é{E ©Ig¢YHe formula: Nin which [err] is
am no or protected amno and A'is nethytene which may 20 - : be
substituted with ami no, hydroxy or oxo %nd 20 iv) A

is methyl ehe or a group of the formla: (N %err] in which R2 is as defi Aed
above, R4 is hydrogen, hal ogen, | ower aloley:. or a group of the fornula:

-O-R in which [err wsr aIk thel otted 25 line
represents 3-cegh [wi[ '%33 gﬁray sar}eﬁr Qny [ppidue which may be 75 | g

to be noted that t m corrpoun '(I) as illustrated above
i nclude a corrpougdktrs Eﬂogas hdogeanlowm dkxbbr aemageﬁth,e faonohlaa -9B—R’ morrpoulr&d
usef ul - as 18n i n*8f¢ I9&s "é bove, antim crobial agent,
‘particularly as sickitd ? ’gé' ELEPY %%%ff carboxy PR 88?&?8 H‘Ejreﬂrs"é?ﬁ as an
anti m crobi al agtmided:&ﬂtbe represented by the- 30 forrrula (1'):- [err] O

ge”] wherein [err] )Rj'lsh;[nm)%gl,ll'%oge oraogrr thli fn%ﬂﬂ Rqrs © 2 N
Y

. . as defined: bov when R? is
3 in Wmcﬁ [err] iy Ras | rr ﬁ)m,|s|a |[err] [err] and [err] arc—sz
each as defined abiiy®* isQrydtogen. wihre R isahradlatolnocdimolulmf this fokmaila:as an
internmediate for preparing the 5 above conpound (1) can be
represented by the formula (1):- N 5 [err] O wherein Rbis
hal oacetyl, Ris hydr.ogen,. hal ogen, {s [éTkyI or a group of the fornmula:

-ORin 10 ' vvhls‘ﬁ[err] |slower al kyl ,
10 A' is nethylene or, h .] of, the for |
[err] in wgich R2is @ ” lﬂaﬁﬁiﬁ oL nﬁ 'ﬂ?gﬁj‘d ﬁd‘tﬁmft&‘ Fe wyck '%‘Hch asy,
defi ned above. 15 iv) A is mct ofght._f.-snutao be not ed that t he conpound
(I'") wherein Ris thiazoly 15t e fornul a: - :
C__.._
i
N
§
0—

—?

in which R?is as defined above, R* is hyd rogen. halogen, lower alkyl or a
froup of the formula: —O—R? in which R is lower alkyl and the dotted
25 ine represents 3-cephem nucleus, when R'is haloacetyl 25

It is to be noted that the cephem and cepham compounds (I) as illustrated
- above include a compound useful as an antimicrobial agent, and also a compound
useful as an intermediate for preparing the above antimicrobial agent, particularly
: as illustrated below. :
30 The compound useful as an antlmlcroblal agent can be represented by the - 30
formula (—

— A~CONH
Rd.
)

wherein '
R‘ is thladlazolyl or thrazolyl of the formula:




N ———— ot e—————— s - e—

| Sapmas o
N 20 _ - in which [err] is protected amino, [err] is a group

of the formula:[err] in which [err] is, hydrogen or acyl and/or [err] is ’
functionally nodified carboxy is al so useful as 20 an internediate for '

preparing the nore active conpound as explained below. 20 Accordingly, the-
more2preferred_dctive conpound can be repres@nfad by the fornula (1"'):- 3

[err] [err] (I'") coon 25 ~wherein 25

[err] B thiadiazolyl or thiazolyl of the f

25 30 and [err], [erﬁy—& r] and A are each as

defi ned above. The terms and definitions described in this specification

and clains are 30 ﬁ@%ﬁﬁgﬁ? oS cfeﬁ}tddcg%g_v%a%lg

30 a) Parti al structur he rggeac asrqeHp an
Do of “Lhe ot 1 R b Lo 5 rr:ri':;fr:%?:r:i%' Wioafy B0

1, 600, 735 rr] [err] (S

(A) The georetry of the formil a (S)ﬁrr srr&,ﬁ”erre Q_as "syn" and anot her
fornuSa (A) is referred to as "anti't Accor inglyj ope isonmer of the
corrpound having the partial structure sho _ : t he above f@Wnula (S)
is referred to as "syn isomer” and another isomgr of the 5 conpound having
t he aIternative one ey by the above formula (A) is referred to as "anti

i soner”, respectively. Rgriohalédeerylyi ew poi nt of structure-activity -

rel ati onshi p, it is toRids 'tﬂqmetnlwnakslmrsrm of e fomgbo +AO—R’ 'in
“tendsoto be of%much hi g‘hefmg 6%1 ﬂﬁ h MLy, 10 than the 10
correspondi ng anti i soner, acco r?? syn isoner of the 10

compound (I') is nore preferabl e anti m crobfat— agent than the correspondi ng
anti \Lsoner in the prophylactic and ther’ap_eﬁ;ti c value. b) The thiazolyl
group_of the fornula: [err] [err] 15 (\M;Ier?in [err] is as defined

abovdy is well known to lie in tautoneric rétdfion with a 15 thi azol i nyl
group of the formula: [erid wiick RA®rRidefidedrabbvel &nd M NO or protected imno).
The tautoneri sm bet ween tr?éaarakﬂaternadzmdq/dﬁnemabomr azol inyl groups can be 20
i11ustrated by he f F};}&,f&@eéqw 19 hgrnotedthat the compound (I') wherein R} is thiazolyl of 15
20 [err] (wherein [err and [err]" are eagh _as defined above).

Accordingly, it i's to be understood that b h the said groups are
. substantially the same, and the tautonmer® sting of such groups are
regarded as 25 t he samne corrpounds espec aII in the rranuf acturi ng
chenf®try. Therefore‘"“t? I%O‘G'Fted ffthﬁrf
havi ng such grgpps | F&c%laﬂ ﬁt lshm oﬁh? ;}f
i nvention and desi gnat cbﬂaﬁ: 1y Sthy fe esz&ﬁvé? ﬁ&ﬂ be y thand
represented by the fformmid €!"):—30 (V\her ein [err] is as defi ned above)
only for the conveni ent sake throughorit Cgﬂrl}l S spe;:r fication and cl ai ns.
am
COOH
'25 wherein o i o :
25 R is thiadiazolyl or thiazolyl of the formula: 25

N
Hz¥ —-l ﬂ
30 and

R2, R? R? and A are each as defined above.
The terms and definitions described in this specification and claims are

30 illustrated as follows. 30
a) Partial structure of the formula:—

A — c— CO-
i
]

v

o—R?

is intended to mean both of the geometric formulae:



c) It .is well known that the 3 - hydroxy - 3 - cephem conpound havi r‘fg'fh%
rtial structure of the fornmula: [err] R5 35 lies in a tautoneric
lation with the 3 - oxo - cephemconpound of the formula: 35 4 -

1, 600, 7 o
5 _each of _mhpe‘!&-u;-%%as#m-ene@ﬁ@e@mnmr and that. Lﬂe

enol - 5 t aut Rre€—CO-tisual | y t he R-abi~LOzed one.

Accordi ngly, both of the conpoundls EE kpg suach thu oneric structures a‘r'=€ 5
included within the same scope of(sj Conpound, an dayerefore, the
structure and 5 nonencl ature of such tautomers are expressed i ncl usively
wi th- one expression of Th &eomeabpﬁhzéumeh@) ig eafiertedide as 'syws” ar@ anothgrdomnuga - 3 -
cephem conpound t hr o as “antl

atl on, and :
claims: n thes abovgy&% d1 y, one 1so:lt;e &?Sflég; :é)glg)ounéillghﬁﬁ %Q?gma S| rut#l 6 ‘5& wn s

suitable 10 _ exampbmd amhslthé a!t;tnaatq annslwbvnlbhme\amwemnﬂem miefelrl@ﬂﬁo V\hl ch
this invention i nteﬁﬂsa"tt'dmh“m’ h in the ope. th=re

expl ai ned in detail Lem ‘:&kﬁ‘, ﬁfﬁ ig B f%tn%}' roup
having | to 6gar bo tuherec,o ediﬁg aﬁt Qefomeﬁea rmb dingly thEH oméPloy Ithe f Or 10
[err] may be 1,2, 3- pmlmpé r ora le zntlsmcmblh %antalzanlthe cwespoyﬂma&ltl

or 1,2,3 - thiadi az&Pmer-‘ﬁlt h :ﬁmlﬁ Z81%1 or 1,2, 4-thiadi azol ylI,
preferably 15 1,2, 3- th |azo m)re preferably

1, 2, 3-thi adi azol -4-y| . AI i phat| c hydr ocar- esi due" for R2 may incl ude a

monoval ent radical of a saturated or unsgtufatfed, and straight, branched or
cyclic aliphatic hydrocarbon and particul aMgd may include al kyl, al kenyl,..
2;;?2?L’edcﬁg: ggll ky (ﬁlegeng Ege is la.~|3 (ii<e met} Qb%ve) is well knogvgttoa Ille! 1?1 tgjton\igigcrplﬁaqr{;ylth qmyuls
i ncl ude a residue ofhm?lmgl ﬁrﬁ?p o thﬁrﬁgrr?@aed al kane having I to 12 carbon
~atons such as nethyl, ethyl, propyl, |sopr butyl, isobutyl, t-butyl,
' pentyl,_neopentyl,.hexyl, heptyl octyl y decyl, undecyl, dodecyl and

the like, preferably |ower alkyl, and nore pSreferany t he one haV| ng |l to 4

carbon atons. 25 wherein R&A iﬁﬁﬁB’B AR¥el Minbde a residue of a straight or
branched al kene havfngnaotahémeﬁ rp ﬁﬂmaﬂygmlylﬂineftﬂﬁﬂhhﬂ ghdupE Eandbdeny |
such as vinyl 20al | yillusttatqﬂr‘vp@nﬁllowm ethbnum i sopropenyl , 20

but enyl, isobutenyl; pentenyl, hexenyl and the Iike and nore preferabfy
the ones having up to 4 carbon at ons ud;;Qkan 1yl nclude a residue of a
hyhel | |

strai ght or -branched al kyne havi nggs 30— nS ar_bor‘r at ons,
preferably |ower al kynyl such as et pr opar gy s, 1- propynyl, - 30

3- butynyl, 2-butyny|, 4- pent %% 3- pent yn 2- pentynyl pentynyl

- l‘el
5 hexynyI and the Acco ) car bo

povs h
atoms. "Cycl oal kyl " sxmi ninaﬂl agﬁt%ch go thab%splgl E‘}ﬁ;t}lll’] rfjhl gé'ﬁlps ar

carbon atons, zsrefelt me amp:rundsye peei llyyi uﬂ:stumyg Iepristy) herc{t‘gtelhmhutyl 25

cycl opent yl 35 gameehéqc §oft @mmv@ ule are
35 These aliphatic lﬁf Qﬂ es i a;%ﬁgﬁﬁ'?%%ég’ngfﬁ &? BE;%n 25
aton(s), carboxy or et er| carb grou Accordl ngly, "aliphatic
hydr ocar bon resi due substl_tut ed W th haI og n(s) carboxy or esterified
car boxy group(s)"” can also be alternativ eT’egm'essed as

r

"hal ogen-substituted 40 al i phatic hyd rbon residue",
"carboxy-substituted aliphatic hydrocarbon 40 residue"” and "esterified

car boxy- subst i 30ut ed (v Bf fiscasrdedipest ghose)ronifor dhge conveniany sple; thoughouthisch ngdf
i ncl ude nmore parti CEHCEE % hat thY i(eﬂidrexyalﬁy&xhen@%ﬂﬁd Rk )he '
car boxy-al kyl , alkepyhds&h ft reyle:| oal 7 and esterif

car boxyal kyl , al kenyl alkynyl and cycloalkyl respectively. 45

Sui t abl e exanpl es of t he "hal ogen" may inc chl orine, brom ne, iodine

and 45 fluorine. suitable exanpl es of tiaiﬁésteq+fied car boxy"” may be

al koxycar bonyl or s 30 i ke; and'preferred
exanpl es of the "al kyl™ alkenyl alkynyl RS cycloalkyl and al kyl

noi ety of the ' alkoxycarbonyl are the correspondln "l ower” ones as e .
menti oned ‘abowd. 50liés in a tautomeric gqlgionatithdbehnpxos cewhemfemwmd&f thefgmula: 35
~al kenyl , al kynyl and cycl oal kyl" may be 50




- - _—

' e B
chl oronmet hyl, bronmonmethyl, iodonmethyl, fluoronmethyl, trichloronethyl, o L
trifluoronethyl, 2-chloroethyl, 1,2-dichloroethyl, 2,2,2 - trifluoroethyl, @
3 - chloropropyl, 4 - iodobutyl, 5'- fluoropentyl, 6 - bronohexyl, 3 -
fluoroallyl, 3 5 chloropropargyl, 4 - fluofgewued ohexy-l or the like. 55
Preferred exa %

55 mayg@ car boxynet hyl , 1-carboxyet hyl ,12 - b. boxyet hyl, 1 -
E g u

car boxypfopvl, 3 - carboxypropyl, 4 - carbgx L 5 - carboxypentyl, 6-

car boxyhexyf. | -. carboxyi sopr.o‘pyl, I - eyl - carboxyethyl, 2 -

met hyl - 2 - carboxypropyl, 3 --: 35 . A5 tarboxyal lyl, 3 -

car boxypropargyl, 4 - carboxycyclohexyl or the I|ike. .6

1 600, 735 each of which is referred to as the enol- of kaQ:il@drﬁ@ﬂarﬂXtam)ﬂhe&nﬂf t he
"estePified carboxydhutgmer naul toaltyyth s b1 neand cyclsgcaI kyl " I  be | ower |

al koxycar bonyl - (! qw&x&tﬁ‘ﬂﬁt es g%@ It% rtl% thesructurea d 5

et hoxycar bonyl met hy | nomefc4e :ﬁ sse‘d Q)é pressiB ,

2- et q8xycar bonyl et hythg stﬂxlczbmenoytaar ﬂyhm omﬂqu4 3et pheytcemipo thwngﬂout 5

1 - t7- butoxycar borth Pﬁ%ﬁﬁ‘l |and F'a'mst - carb et hyl or opyl
tion,
4 -t - 5 bUtl@XycarelR é g ustrg ion o sl;:g l\lr ﬁ a?o P@Mﬁﬁl‘ﬁm&iﬁl mtendas to 10
but oxycar bonyl hexy! ,inchide.within mWopa lrepeoy GRY dxplained inodeedil) alfeiwyl (e.g. 3 -
met hoxycar bonyl al | yl é'beteém “l oW ris memmytemmmgn Kawmmwakwwm(seu@ess 3 -

met hoxycar bony! pr op R o |, gwer
(e.g. 4-nethoxgcar bQiaMl.z;s?f' ff’lﬁv\? ,l%slmmlyx or | bé?mggéﬁmm% 15

preferably | ower al kchftb % pwﬁer g&m;ma | 10 "Lower
1
al kyls for [err], ru ﬁé%ﬁ ﬁ:éé’r io/Sivg of cy t‘a’i‘l?aﬁl g,fe%ﬁ,dr ‘i(@bfﬁﬂ ified

in the termof the aaﬁ lEﬂM ﬁhgk, Ry be

t he ones havi i up tdat ofowlichnara tegplai km)re pre era . " Hal ogen '20°
for R4 may be chlori n Aﬂ‘b'brﬂlwemlvm rned rOfFlI"u °nbfan P@ﬂ@ﬁ gdl tq 12

one i's chl orine or 1ERfY et et <ty :;::P o '3z’ec,rzzd;5°*’m o

15 "Acyl™” for [err] 5&#@ yfre Rablly thi GRATH vmgﬁQSﬁ)Ztrboﬁ)ﬁtQﬁlkan
butyryl, i sobuZSyryI | S‘&ﬂahﬂ‘r’ hx m udnaarm ue oéaslra)ght errtmgdch dalkene hayingup kg 25

etc.) | ower al kaned refe ower yl a yl 1-propenyl,
1- mat%‘olyl et hanesul f Or'b\l f:gl:l |I ‘gg Fgéqg%tl %ﬁ%} #?Ezg(my? an;f1 the hke, and more
ar enesul fonyl (e. g. errAﬂdyeﬂu y)ii\yl e 4 residile, ofettm t arbridaaed all&gae héﬁhg up to

"Protective grlm |l capen a ereldy n@kynvtﬁu prbnars -propynyl
conventi onal - “ﬂ“&h ;ﬁ.ng:ﬂ ?ﬁ%?ﬂq t ut ed
a résidu Hﬂ ac loalk

~ar (|l ower) al kyl (e g e‘Cdlalk e wzrlcarb&.4 -
di met hoxybenzyl , et cm)ms. 13- { Hl;olwn eych)la Iyl sucl es g'cloptqpylchy tcmhbgentyl

hi h |35 ang mor geferably d 35
phenyjé o, Subst | g %%;E%m ey L ysm%&iﬁ«}“t el

substTtut ed cycl oal Kiy béh radidyué ,sulﬁsﬂtutdilewitll kalogen atom(s) carboxy or estenfied

Sui t abl e acyl for t r sbsee (EN ter e;buymss ted ut ed,,
dP grag rest bsti ar
Lover.al kanoyl e, g SEAEETSRRRER) ‘mxgrséz B n:ﬁ gq e !
substituted or unsut}SJph&u&l? Hl&w{ (adt mrdrly hﬁlogllky )éﬂ@ﬁ

et hoxycar bonyl , props Ik l@ b:;y-ak 1,- alksyt. ok .b@ntqustenﬁed .
i ; OXyal C ke

| SOpropoxycar b?{'yl oSGSujllta i Bam yh" ay i %% F('eé‘m? %rc}ﬁlme jodine 45
pentyl oxycarbonyl, tayorikte & eg g(ﬁ&f esterlfied c bl‘BBMfll

§ richioor oet hoxycar batwylike: #hd-prestrdd dniméshomycakjﬂb.nylkenﬁt. CalzynyIS‘uttsctloatlkyﬂ ed or
unsubstituted ar(| omﬁnrw gtwme koxyearbonylyeane the sRifespensingylower” ones as

0oneg a

f)enZhydryl OXng{ bon ' Preferred exan'fﬂlés opéﬂ@nﬂa‘ﬂ Qi@f %ﬁ{epﬂrh‘I'Ilyny] afid é'yr:])oalkylJ Ql‘ﬁﬂ;e 50
cycl oal koxycar onyl oﬁﬁ)r@nctlﬁyyc Bofmbinyth y’l}(y(ﬁﬂlb emyl flayomethel V| tacticramibyly | , .
etc.), 8 - hyty Pegh yl, ¢=th hi2i? Iolytrlﬂuﬂtweth 3I1 ke.
35 And furt her t he ﬂgﬁ{g& r"‘mtgﬁ)c JIOthE& WEPBHY: A1 ferer i _
phosphor us COWPpund b P cdFB yfﬁk§pafken)‘l rmlyuyiaﬁldlcycluum 55
protective group. Suhdyatel cart&:xm ;e.sl-aibcﬁymlkylc:b bmglahym beebaxyy rnmtl,hylf silyl
chloride, trimethoxys3 gI" | ot rborthutsh b§r| W“(ﬂg_’{' carg)g S b

di chl sside, al um nurﬁﬁ'%ﬁxm?ﬁmﬂ irgﬁl"gl,r gﬁrf l‘g)élohe PieUme. ehlor i de,
phosphorus di brom phenyl phosphor us d| brom de, or the
i ke. "Functionally rmdlfled car boxy" for [err] may be an ester, am de or
the like. Suitable exanples of the ester nay be al kyl ester (e.g. nethyl

ester, ethyl ester, propyl ester, isopropyl ester, butyl 45 ester,
| sobutyl ‘ester, t-butyl ester, pentyl ester, t-pentyl. ester, hexyl ester,

heptyl 45 ester, octyl ester, | - cyclopropylethyl ester, etc.);



LA
al kenyl ester (e.g. vinyl ester, allyl ester, etc.); alkynyl ester (e.g.
hynyl ester, propynyl ester, etc.); al koxyalkyl ester (e.g.
t hoxyrmet hyl ester, ethoxynmethyl ester, 50  isopropoxynethyl ester,
= met hoxyet hyj ester | - ethoxyethyl es 86073?t C-.); _ 6
al kyl t hi oal ky thyl—est-ets

et hyl t hi oet hyl ester fedp amples) Pk ?I g’%; h&hu&ldll;yinyle&tdﬁl’j
(6. 0. 2 -1 odoet nyl SSp ,emzxzazmr e e fermnt
al kanoyl oxyal kyl estngdthy{,e2-8thosde th@@ aﬁslsqnypr@pn, }ggfﬁ;@ ster,
55 but ur y$ oxyndt 1y butce:sctaebopyhswabmd 0"E|S'tle1’methylpropyl 4-t- 5
pi val oyl oxyrret hy f‘;érzré’:';r.i‘:,rr:ago o rrf’é B

acet oxyet hyl ester, (gwerikdt ¢ ?;Wr ﬁy 52 6% eté ter,
etc.); al kanesulfonymarkucbxyemmum cmn Ehonyr cloh gtl:%:’nyl

ester, etc.): 18ubst ithelikeg arrsirme{ﬁ 1 qal “ Pll

: al

ester, 4 - et hoxyb alghatg E::‘l;io rlessx e o g,mpl J§1y|
ester, trityl ester h yo4 ydrb&s terhs and more xyp ny

ester, 3,4 - dinethox 58% %ﬂm llémay¢echl brem me. @drseorfmorme andpreferred
cyl

butyl benzyl edfer, &PEH)SC H?\L r
phenyl ester; tol yl lﬁﬁt?lryl lsbvalerﬁ Vf ot al?i @F'gben’i cQt 4 rgfmwﬁ&?‘ﬁ&l

ester, currenyl est erf¢.gsamesyy; amsul oenryb )l mﬁﬁy ethanesulfonyhn prepanesulfonyit h a
sil y| Corrpoun%o suc rl?utaa ulfqnm arcuga[.rgl?qtﬂyfontl Aggnesulfonyl, tosyl, .) or the like.: .

7 otective gro ,lf 'i-for R® may be the conventlonal 20
N-protective group such as substltut uted ar(lower alkyl (e.g. benzyl
7 dial kyl al koxysi | ylbemymwtrdylprt tmeth?dx feqt)), BA6(I0de

trial kylsilyl ester alkyl (e Srl °etlhvi etth :
etc.), dialkylgl koxy 5: ey ut 33“ ka@iﬁ ;ﬁém%% f"gg"sty%s"‘“'ed s
di met hyl et hoxysi | yl estseira,ble Mip A B¢ subattﬁtea of lunsubstituted
trial koxysilyl est erIOV(eea anqylr Fefdmylymt yY Ichlospaesty I trifluarodvetyl stcl)ydubsiisuted |

etc.) or 5 stltute carbonyl (e.g. methoxycarbony ethoxycarbonyl

5 Wth regard §g0 thrg o‘f,‘;:';’?pt q,ggogfiaﬁ;gﬂ”B“",ﬂ' oxye rbo"% en yﬁi‘fg rb°n§]l 1y 39
nodi fi ed carboxy" f(hexy[cmwa}-bonylt ttichldroetioex l;('Is t200qbyﬂi hﬁetli yeaﬂmgylotcp:s bear

t he meani ng not onl yubsttu ?"né{'ﬂ“bmg& 8?’@ ‘B‘Vc by -
cheni cal process(es ’g'(ﬁ.‘a B cl @Jnr,](:gtlc;’wer
properties of jshe o iaeltylo u&ﬁﬁylsﬁht l ort “rhat 35

i's, in the neaning of ®Bné %h@rhehq deavtion fpaedugt of aerléeonarhO dﬁ@?g jufngpr | err]

10 and/ or free car bgﬁ rg'; mgo%%ﬁ:gﬁg% f,ifb"e
"protected anm no" ﬁﬁo wne bbbbnnﬁifé bufk didMofid® ve
bef ore conduct4mng thg:rlgonosp > sdieth xj ome;mnevru?lrlltcm:gy-lm fmmslshdnhse drbdmrdre?d g 40
si de reactron(s) am F unct on i fie
carboxy" group in the g&Hl gfﬁ{ ﬁ:ﬁ’“ﬁ;‘{m@” énayb & tﬁ‘bgﬁ’f#& °¥ré§r}n'
transforned into free allltylﬁ@teﬁ (ﬁfeth;raé sk xathyd leier) pobilaktet, lidpropyl estéh bugACt | on
is conducted. 4%his whtel, leb,utﬂ r,é-rlnltvf cs@m;ﬁmemel estes) bpratyl onterohexyhesteprispleb ses 45

in the following. Offfg ’Eg i ;‘: ;gggr@ 3 of the physi ol ogi cal
and phar maceut i cal promy |e§e, f.etd)ne conmpound bearing

the "protected am no" Zleoxyalkyl ester Zé)g metho:am'dlhalr és’t&mceu‘nmaiet 1 rrm;hrf i ed ’
car boxy" group% s op?P?l th&i % r]'e Bvﬁ’@‘?é t#‘ g ch as¥® l
sol ubi Tity, stabiliitgpy ,t pyl @{;Ifyst T BT SIPILOREy S i ve

Obj ect conpound beari ngalbahlejl staqe:gm A @odaéttly l&ﬁteﬂaatmxgtrcmbmdmyl &Ster,tedd); € ;

"phar maceut i cal |1y accepikaroyloxyatiyt t‘—Stftsf(es et?!ﬁi neathyl ges vawnﬂpx eﬁuyesm
conventi onal n®h- to g’% o ghgﬂplﬁs;@yz"? ge%ﬁ }%}{l%ﬁ? 0 "ﬁ,‘%ﬂy gb,agﬁtg(; base’s
or 25 palmitoyl thyl &% suc as an al kal i
net al salt (e : SOdI uaﬂcmbntlfonylﬂﬁylps.tela(ssr mmyklwltltyl e@&cm)mﬂdhtlmhemrkabDne _
carth metal gr L r‘*“‘“‘rﬂ et et 1?:". ) poBi sl o
an inorganic atld s %f ; 'r ﬁfsq.,r,ﬁe oSt 7 y,35_
phosphat e, car bonat a; -br-cbarylbemtésrer,eétc)) a salt w th an organr C base or '
acid, for exanple, eteéairt '\?@S uteslrﬂrfleqsr?yl(am kenglggster, B?G)’l ester, t -

30 ' triethyLami ph AU SRt S A B U
di cycl ohexyl anthe salt, enzy Peth yl enedi am ng sal '

met hyl gl ucam ne salt, d| et hanol ani ne salt, triethanol am ne sal t tris -
(hydr oxynet hyl am no) rret hane salt, phenet hyI - benzyl am ne salt, et c.), an
organi c carboxylic or sulfonic aci d sal t (e.g. acetate, nmleate, |lactate,
tartrate, nesylate, benzenesul fonate, tosylate, etc.), a basic or 35
35 acidic amno acid salt (e.g. arginine salt, aspartic acid salt,
glutamc acid salt, lysine 35 salt, serine salt, etc.) and the I|ike.

e Atnrar Amioene. mmeen e S




has any unglesired physiol ogi cal or pharmaceutical property such as
solubility; stability, absorbability, etc., is converted into nodified
derivative thereof for inproving such 40 - 40 undesi red
properties, and7then said derivative, uponi@doiisistration to a patient, 40

eXhIbrt,s the actTve ghfffakysipy: 4H9 or ifiEcksAl copddag, P LAy BAT Tt
drug. IY'this meani r‘@tcr)éeﬁetrgfflbgﬂﬁosﬂg#@(emlsﬁﬂ&%&%{et%@-my BP e cor
used t hroughout thi sdimgéﬂmﬁﬁhgmilybnstemdinmltlwiemmssil'ylrﬂsend@dhxlmethwdhrhemraI |y

It is well known in the pharmaceutical field that the active drug, when it @

mean al | of the nmodi§her WakeryE e (cauiriRphpayly! et FUEERPIsil 61 5fuftE oF s

different from'those o W%lhx%gﬁ&ld_tﬁ@te% “protected amino” 40} R® and “fGRUBRINY fhiddifikd t hi S

| nvention, but are carbogytfedRi, it isithbe midistobd thatwhesa@taupsebear the meandig moopunds

of this invention updfmHsLs me ac_s%}dnge ehiast a;ﬂnwpmbbygg IoHRECE(CPVRL P s

whi char e sonejgl mes ﬂé’ﬁ’fﬁg’é‘ﬁnﬁ Wi Yt miﬂﬁggh usﬁgﬁﬁeﬁﬂﬁ%ﬁ’&p ke 10
€2arioRy groap P bé hns

of this invention ceandioe" pn%gaaﬂemowie@c@m%eﬁsn@goyﬁ@webFfO&GOﬂducting the 50
the fol |l owi ng Sc-;hemzproct:ss(es) r preventing any possible undesired side reaction(s), and the

;nVenPi on in the bodmdanfle lltﬁﬁ%z mediatoythe Tgroteedmpinords (1)

‘protecte ino” and/or “functionally modified carboxy’” group in the resultant
50 Prgcess A ¥ Acyl dgmpeﬁhd ay be transformed into free amino and/or c[aé’oﬁ gro@p after the 15
(1 reaction is conducted. Thiis)wilb be appafdnt from the explanation of the processes

1, 600, 735 in the following. . . .8 Process B: .

G (7 osat i on [err] A PHLSPIgEIG pyibs meping o te phyiclogal and prafaceutic

[err]2oProcess 49 Et hmbasmt rfaadtiondlynexdified carboxlyt Brdup fs\obtidhaly Wskd fof Biprdvirg the 20

Process D Thi azol e nrpegics suchalsi sohub larrTb ityy pfjsofbability, foaicity of thepartippladess E:

El i mi nation of ani nd*B¥& %?ﬁ;%ﬁ%‘m:%ﬁr 4 g{:ﬁ'] ; l@&%%%d%‘-‘g% g%’ﬂg I;E gLyt i on
veinfiérial nerPokic s eal ]

pf 3-«hydr oxyeepham [&raﬁﬁ

, @fCmay faciul with &Nino@hrid bds€loF | -
[err]2s[err] [eey] (ldcid, for &ample, a metal salt such as an alkali metal salt (e.g. sodium salt, = 25
1 600, 735 potassium salt, etc.) and an alkaline earth metal salt (e.g. ?k , ‘FPS“SP-i:péphem
f ! t . " salt, etc.), ammonium salt, an inorganic acid salt (e.g.” “hydrochioriae,
formation [err] hydrobromide, sulfate, phosphate, carbonate, bicarbonate, etc.), a salt with an
organic base or acid, for example, an amine salt (e.g. trimethylamine salt,
30 30 triethylamine salt, pyridine salt, procaine salt, picoline salt, dicyclohexylamine salt, 30

N,N’ - dibenzylethylenediamine salt, N - methylglucamine salt, diethanolamine salt,
tricthanolamine salt, tris - ‘(hydroxymethylamino)methane salt, phenethyl-
benzylamine salt, etc.), an organic carboxylic or sulfonic acid salt (e.g. acetate,

) maleate, lactate, tartrate, mesylate, benzenesulfonate, tosylate, etc.), a basic or
35 35 acidic amino acid salt (e.g. arginine salt, aspartic acid sait, glutamic acid salt, lysine 35
salt, serine salt, etc.) and the like. R
It is well known in the pharmaceutical fieid that the active drug, when it has
any undesired physiological or pharmaceutical property such as solubility, stability,
" absorbability, etc., is converted into modified derivative thereof for improving such
40 40 undesired properties, and then said derivative, upon administration to a patient, 40
' exhibits the active efficacy by being converted in the body to the parent drug. In this
meaning, the term ‘Apharmaceutically acceptable bioprecursor” used throughout
this specification and claim is intended to fundamentally mean all of the modified
derivatives, which have structural formulae different from those of the active
45 45 compounds of this invention, but are converted in the body to the active 45
' compounds of this invention upon administration, and also to mean the derivatives
which are sometimes derived physiologically from the compounds of this invention
in the body and exhibit antimicrobial efficacy.
The compounds (I) of this invention can be prepared by processes as shown in
50 50 the following scheme. 50

Process A : N-Acylation

o | | s ' 5 o3
55 HaN R3  R1-A—CooH (m) R'-A-COMH R
. R4 —N_ R4
? 0
5
| a - R

0
. ‘RS
60 - (o)

65



@r] [err] (l9) (I'h) Process |: Hal ogenation [.er*;'r]
ogenating agent [err] [err] [err] - [err]
[

ri (Xl) . (I|) Process J Oximatiaon S

err] | _ [err]
[err] (XI11) 3 ' ' 1509735\ Pracess K. Reductive 8
formati on of ami nonet hylpﬁ,@@sg cingirbdathorrr ] [err] (ry) - ' R
(I'k) Process L Reductive Tormation of hydroxyrret hyI ene [err] .() A~ _
(xt) 5 Process M Esterrar ‘Eﬁ‘tcrku‘ﬁ 3 Nibrgakid Jis@oﬁ @ agent [err] -
[err] erpen ' o4 :
[err] (XIV) @Irr) ProcesngNo Ca oxy formation
[err] [err] = (I-n)m) 10 gs . @b - &5
1, 600, 735 10 wherein [err]is an aliphatic
hydr ocar bon resi due which may be substr tuted with hal ogen, carboxy or
esterified carboxy, R4 is hal ogen, . [err] is esterified carboxy,

5 [err] is functionally rmdssfa ednem@nab@xy, is prot ect e% amno, [err] is acyl

and [err]. A and A" are gagh W pt-pd gsThe above
processes will Se expl ai ne ar R,j naga.g I I o
A N-Acyl ation A conpound I)o n S sal't—ca'n beopre {red by reacting a

7- am no- 3- cephem (or cepham rrpound (I 1), |t§ -Beact ijge derivative at the
amno or a salt- thereof with a carboxyl ic acid (3d1), its reactive
derivative at the car boxy or a salt thereof 15 according to a
~conventional manner of so-called amdation reaction well known in 15

p-lactam chenistry. The 1) includes both of known and
new ones, and the new coﬁ%%%%t%n%f#%mgg‘p&b& prepared accor d| ng to the

met hods as expl ai ned her elnatiuej:@nas n@-peuu(im)catr oln
o R" '

(Id)

g.

Process E : Elimination of ammo - protective group

s

(1e)

" Process F: Reductive formation of 3—h‘ydroxyeepham

5 s 5
R;—C-CONHI( — .~ Rl—c—coms
i o i
N N
g 0 5
0—R2 RS 0—R2
(IX) - (i)

Process G: 0-Acylation

s
R‘a_—(':-coNHI( Ra‘OH (x) & a—c—cormI{
N N
0

§

—R2 . RS 0~R2

a5 (19)

24 10 Process




!
20 Sui tabl e reactive derivative at the am no group of the conpoun%jgb;

(11) may 30 include a conventional reactive derivative as used in a w de
vari ety of fam dation reaction, for: exanple - i socyanato, isothiocyanato, a
derlvatlve;forned by the reaction of a conmpound (I1) with a silyl conpound

_ 8 trimethylsilylacetam de, bis(trinethglosBsyl)acetanide, etc.), with9
an —al deh

hyde compound (€. g alde e I sopent al dehyde,

- benzal yde, sallcylaldeFm’&g% 8 gg@?”%dﬁhyde p-nitrg- 25
benzaldehyde m chl or obenzgl chI robeb¢a¢ e, hydroxy- -
napht hoal dehyde, furfural, thlo c dem etc t he
correspondi ng hydrat e, aceta} taI or enolate Qher of) wth a

ket one conpound (e.qg. aceton%* nethyhsethyl ket on&; Rnethyln5|sobutyl ket one,
acetyl acetone, ethyl 30 acet cetate etc., or the correspondi ng ketal,
hem ketal or enol ate thereof), h 30 phosphorus conmpound (e.g.
phosphorus oxychl ori de, p@ggg_prwsmyhbnmﬂde etc.), or with a sul fur

conmpound (e.g. thionyl chl I q:?nn et ndenaglhe I!l #qec i t;é I eesglo';rpgrméhe
0 ’QE .

conmpound (I1). may be referPed
(1). 35 Sui t abl e rea&tlv '_a?lve at the ka oup of the

conpound (11'1) may 35 incl ude? for anpl e, an aC|¢ Halld g an acid
anhydride, an activated am de, (g actl vat ed est ety and the |ike, and
preferably acid halide SUQRcedSJ aGiflatsdal ori de, acid bromi de; a m xed acid
anhydride with an acid such as subsjsjtuted phosphorlc aC| (e g.

di al kyl phosphoric acid, pRESAPHgsPhoyiRe Raole(Emd R RGWM rlc acid, 40
di benzyl phosphori c acid, hal pgen d sphori ¢ acigd,

di al kyJ phosphorous 40 acid, sufurdus acid, thiosylfdric Cld, sul furic
acid, al kyl carboni ¢ acid, allphatlcatarboxyllc a0|d'¥e g. ﬁivalic aci d,
pent anoi ¢ aci d, isopentanoic Y, 2 - ethylbutyrlc(hold trichloroacetic
acid, etc.), aromatic carboxylic aci d (e.g. -benzoic acid, etc.); a
symretri cal -aci d anhydri defrocg&s K agddictiat fodatagefdmaamethglensi t h | m dazol e, 45
4 - substituted i m dazol e, dlneth Ip $ zoIe‘fL &gwazo tetrazole; an
activated ester 45 (e.g. cy&ﬂ R ﬁy ester,
di met hyl am nomet hyl ‘ester, V|ngl p - nitrophenyl
ester, 2,4 - dinitrophenyl est tri hIorophen9I ster

. pent achl or ophenyl ester, nes'ﬂ Peny? ester henyFazophenyI ester,

~phenyl thioester, p - n|trophenyl ﬂhloester esyI 50 : thloester,
‘car boxynet hyl thloester pyran est i peridyl ester, 8 -
50 qui nolyl thioester, #' f%ﬁx B%Vmgoﬁﬁpund such as N, N -

di net hyl hydr oxyl am ne, I @Lwﬂh y dbne, N -

hydr oxysucci ni m de, N - hyd?omyphth I -Ihydr otrlazole, I - 5
“hydroxy - 6 - Shl or obenzot ri a% oI . and tWe” 14 The

-suitabl e reactive derivatives of the gonpounds (11) and 4111) can be 55
optionally selected fromthe abgue accordlng to th@tklnd of the conmpounds

(11) ahd (Il11) to be used ractlca and to the reaction conditions.
Suitable salt of the conp i %% nclude a salt with an inorganic
base such as al kali netal salt al t t iu }t, etc.) and
an al kaline earth 60 ' ?__c iggéﬁlﬂhﬁigﬂfaiﬁ gn 2 um sal t,
etc.), asalt with an organic b 60 as tertiary (e.q.
trimethylam ne salt, triethyla e Isalt, N.N - dlnethylan line salt,
pyridine salt, etc.), a salt w an“Phorganlc aci dy, Z H&drochlorlde
hydr obrom de, etc.) and the Ii The reaction is usu IIy carried out in a
conventi onal solvent such Pesesswht @rboxy formation

1, 600, 735 : one xane
acetonitrile, chloroform H%ﬁi@ﬁ |€ﬁE&fﬁﬂ et ene chl ori de,
‘tetrahydrofuran, ethyl acetate, |nethylforna i di ne or any

ot her sol vent which does not adbers Iy |anuence to'the reactlon or an -
optional mxture thereof. 5 : When e acylatlng agent

“(I'l'l') is-used in a formof free ggd or salt in thifn5 reaction, the
reaction is preferably carried out in the presence of a condenslng agent

'such as a carbodiimde conpound (e.g. N,N - dicycl ohexyl carbodiimde, N -
cycl ohexyl - N - norpholinoethylcarbodlimde, N- cyclohexyl - N - (4 -
di et hyl am nocycl ohexyl )carbodiimde, NN - diethylcarbodiimde, = NN -
:10 10 diisopropylcarbodiimde, N- ethyl - N - (3 -

di met hyl am nopropyl ) - 10



hyl i m dazole), etc.). an imne conpound (e.g. pentanethyl eneketene - -N -
| ohexyl i mi ne, - di phenyl ketene - N - cycl ohexylimne, etc'), an olefinic
or acetyl enic.ether compound (e.g. ethoxyacetylene, B - chlorovinyl ethyl

@bodi i mde, etc.), a bisimdazolide conpound (e.g. NN - car bonyl.l')'i s(2f

ether, etc.), fio - 15 11,600(745 - chl orobenzenesul fonyl ox(y)
- 6 - chloro - TH - penzotri azole, N - 15 n 15 >
et hy| benzi soxazol | UMY SR, un Monariilocarbh res B3 SMhin 88 4R wivBhalogen.

sul fonate, a phosphorus camwymd etified caboxyphosphoric acid, trial kyl
phosphi te, ethl e - R}is halogen, pol yphosphat e, i sopropyl

pol yphosphat e, phospho%gm ,ﬁo mdgﬂg&ﬁ/horus d 5

trichloride, diethylch ife, Ort ényl ene chl orophosphite, etc.),
t hi onyl 20 chl ori ae.s aoyda#lr(yll chI Oll‘{‘l clig Avdi[rEI er hre ent prepared by

t he reaction an are cach a § °f"brmam' de

wi th thionyl OlhI ori de, TB%%Sp%B?ﬁ?“SX?‘(‘:hT rplac'i"ed in ﬁ‘(")tgﬂ éne @ fo ne 10
the like. e Process A: N-Acylation S Wth re ard to the geonetry of

t he Corrpound ( | ) V\h?rrecﬁ ag[))ﬁ)clglm pél)g Eﬁﬂﬂ’a‘{ eactlng;l{?';’;a-QIEO-3-Cep};:$_

25 h 30 with pc rboxyhc al ? )y %ﬁrﬁeéi f d%ﬁéﬁvéeq tthb cggoxy&%ggﬁ :‘ﬁ&-eof

conmpound” (1) Ljspr odudecdedi oh b@emdmaﬁ@neddfm-sau&@a amtr eddtiohwadll Knbei b Seers
to be stereosel ecti \(Hli\tfx
hesf

as expl ained as follg tgﬂﬂgva(%"ﬂ ('L‘hg;rfgeggg" %33[;1 gqgg;m%gs Q%?alﬁ%act i ng
a conmpound (I11) or q,gre, r in this specific c!l‘erl vative a
-am no group oroa salt Siimbleatactivd herazamccrmohmainmb Igr‘?up of 36 vémpoend(IA may a 20
group of the formul include a onventional reactive derivative as used in a wide variety of amidation
40 reaction, tor example, isocyanato, isothiocyanato, a derivative form ﬁ tﬁ# I; e]
S . reaction of a compound (II) with a s:lg compound {e.g. tnmeth Isilyl de U
[ herei naf t er ref err ep(ttitethgsilyacgtamidepetay, w nmge € tdémytods L acataldekyde,

presence of a 25 rsoﬂtaldehyde, benzaldchyde, sgjg ge!taquljydee pﬁgp-e 25
phosphorus pent achl gi @ E‘%ﬁa R e “gg” °“zadaﬁ‘i%n.

t he oxi m no conpoun Shehﬁhc lP' qmd].a mp RE duct
and the correspondi ag:t:syn m&ﬁtyhmhyl Hetoa@.f aml Esel Ute rlsHt e 99¢tmla®@bn§r ethyt he 3
reaction prod evé osphorus compdund (e o m¥ox§:h?o ide, ho Omaénn ?ﬁf %«9‘;@}‘:[

(I11) is used. It ﬁ%&%ﬁsﬂm C¥

i somerization in the - Suitable silf)of the compound (II) may berrefatréd mnhe:mfcdﬂeieﬂﬂ!hbgd t he
met hod as expl ai nedfal hat the

syn i somer tentls {0 T'éfgza.bﬁwk e o S e fgfw:xg o

40 stable anti i sorra&mcaai%h@mp ndsﬂﬂéfkl'abl aﬁ h e sichlas GoAEMbrRe, dcid
so-cal l ed activati ohrmxd}i a(?rirnggld@nhlq m)wah: m-tll%ii‘l)nh)rsmmqahat nor e
stabl e i soner, 0 ‘ﬂé‘r ‘g%

Nz (V] horlc acid, halogena Lo orig ro s 40
i solated as th@ reagtn Oseilg Es acid, t ulfurglc acid, sulfull,'lc acxd alky Ilphatlc
Accordingly, in or dearbbxyhe)bdcai e.g pivalicd acidEpethndid enctdxnmpamnmdnmuun 1
45 sel ectively and FWYI'?P Fic Ml@FféFhquQacPtQ:E ﬁté) afﬂ"l?"

-’27
=
(@]
—

the oximno s €45 cu , etc.); a'symmetrical acid an @ﬂ r?@ ggbﬁraztm?}ny;ctl ft §r 45

ubstituted imidazole, dimeth
conduct the react i ofe 4 geHomethyrlts @ g Ofiet, QlEthy (BminoABY catBr, viny By N

i somer of the oxin mgercopE pa.tg%d €dtér, cmn br&roghtnzll restdr.c B4 - dini§gphenyl ester,

sel evtively and in I‘th‘f’agg% eé‘r gg.;{ﬁt“lfl’mqt yﬁi‘yﬂ'ﬁt{fgiﬁf hef‘f”"ﬁﬁ meBthie (1)

with a 50 - so'syn Jﬂ'ﬁtl@ thibestét, ﬁﬁ’X dy é%fer rfpl €50
I n the presence of guinbl e lh;qlfmlﬂr estaag:am a d6- rltgdﬂnxsorc p

.around :neutral condidt y OXyyBm, Sf

useful as an antimi ﬂ%ﬁi ‘f°°¥9§ﬁg“iob§§g§y °§b§?qﬁ!§§ﬁgg‘n '&yélﬁm‘ﬁtée"é °ﬁs§d’ as a’
starting matergal in ﬂabﬁ%i@v@ﬂ@@ﬁﬁ&@&‘of the cdipounds (II) and (Iif)ldan be 55
1, 600, 735 optlonally selected from the above according @Ghﬁt kigykof theicompenads (II) and

acetonitrile, chl or&'l”d ca"Pfe‘l'ﬂ ﬁﬁe"?fﬁ! ?ﬂé‘w Y, !
SR ot dor 51y i SRS B e 0, A, R e S i o

or any other sed ventrnevdnsanhe oakiunodait aokgeesiumi salt) emﬂ ueaic\atrtan drgamcrbeacsuqhon
an optional m xtur ea! h amine (e.g. trimet lamme salt, trigthy d%{\h ng
agent (I11) is used ggf Iﬁn{#gﬁﬁyd PyTicins %%8,1 (3,); Sl w'lt'h ap HP%’ga"§ Peactfon,
the reaction is pr eTh )eae{afnr.s @6halBUdarried di a: PeafvertivaalGblvént GRINAR Wateng
agent such as a carbodiim de conpound (e.g. NN - dicycl ohexyl carbodiinm de



-—
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N - cyclohexyl - N - norpholinoethylcarbodiimde, N- cyclohexyl - N- (4

- di et hyl am nocycl ohexyl)carbodiimde NN - diethylcarbodiimde, NN -
10 10 di i sopropyl carbodiimde, N- ethyl- N- (3 -
di et hyl am nopr opyl ) - 10 carbodiinde, etc.), ‘a bisimdazolide

conpdfnd (e.g. _NIN - carbonylhis(2 - met hyllisPR.8z0l e) . etc ). an inine . i1

conpoungd (e.g. pent aagidhgl A0RKE taBdibhitrildNchlordform, benzene, methylene chioride, ethylene
cycl ohexyl i m ne, di phel %Eekeettehﬂrofumnr ethyl ckasitexNIN rridimethyoroiamiden pyriditei oti ¢ or

acetyl eni ¢ et her co ﬁ vest which dges not adyersslyanflugnce i the,reaction,Ar ag pREONEt her |
Whe ehraréehemrg B UIEHOE M@ b fornBor fré Mo & sait i this s

etc.),s515
benzotri azol e, N - reactlonlﬂlerreactlon is eferably carned out in the presence of a condensing
et hyl benzi soxazol i u FF“"tha 1!““‘1

? Jcagaodumlde.
sul fonate, a phosphopj éb‘;ﬁﬁ&& ,(yfsnggm ﬂ'&ﬂ’ EN Haka

phosphiot e, ethydo e dusopropylcarbodumzde, N - ethyl DO N phog Hiﬂaetﬂyﬁﬁﬂfoﬁﬁ))i l)- 10
pol yphosphat e, phosph@b@@!ﬂmiw@m )O‘EI tisimigspalicip I“@m!éun!i (e.g. NN’ - carbonylbw(bzx -
trichlori e, diethyl O 5eEPRH" gtc.),
thi onyl 20 chi gﬁfhgl xéﬁryﬁﬁﬁw }3@ ﬁ@ %@H E"@"Wﬁfv&d’)

the reaction ofts 1 - @0- Zzﬁlorobenzenesulfonyloxy) -6 dclmzbh Imor mmzotmliezolu tH - 15

tthi ony#® chl ori de, phS HhWE%"aHB! %&ﬂh e suifpnage, raegard
(p % ceom ot " ARG TTRLEES e DALt s il i A,

trichloride, dlethylc loro; hosphlte, orthophenylene chlorophd h1t3, tc) thronyl

[herer naft er r@Per r eghleriden soxalyly \ehleri 4gefy dhb yreadtiog  of 20
pﬁoces’é’, it isto beg gmf"ﬁa‘fft '@mf’g‘éwggf’gﬂ(%‘é‘ lopids: W?’ﬁft"“b‘é’t ween
syn and anti isomer s, awltﬂx@am o enk g%smétal quussconipaummvhmﬁmrsh%réwtueon I's
conducted by reacti ngrrmulaeprpound (11) or its 35 reactive

derivative at the amino group or a salt thergof with a corrpound (rrr)y 30

v§/[1erei Ais a group of the formula:- -C 401 .

Ng[err] [hereir®after referred to as "oxyim nZ) acylating agent (lI11)] in thes

P esence of ar - conglepdi ng agent, for exanple,
osphgy us pentachl ori de thionyl chloride, etc., 35 an anti isomer of

type oxi m no corrpound[ te nat'temd:ﬁerted thss ‘pmnimoedmmnd’hﬁ)]qimducudrw thiSfrogsoduct

and the correspondi ngs %%F'Eﬂf’bEﬁPF‘%%“’FF&’F‘MP?“’F%Y'&Q"é(&Wﬁ?fmf&he

réaction product even 'é&vrsr @éonhh@e@%ﬂ aa%g%ydﬁohm(lﬁ%n&

(411) 3s used. 3bt rray&ahtﬁlewedﬁtﬁéﬁo ctando grb@p bied GEMNMyreof withia RoMpound (I11) 30

igomeri zation in thewhergiatA isre groupdefdhefprivylar-he net hod as expl ai ned above is

dge to the fact that the less 40 stabl e syn isoner tends to isonerize
rtially or wholly to the corresponding g 40 stable anti isonmer in the

cgurse«pf such' reaction, for exanple, in soNcalled activation step of the

oxi m no acyl ating agent (III) so that nore s%abie | soner, i.e. the anti

i somer of the oxinino conpound (1) nay be isYTAt ed as the reaction 55

pfoduct . 45 fh%&ﬂraﬂemreymd wasordlﬁrmrooacwaa St @D il BOPRIserE of Be

oxi m nes conpound (1) conderbing 3génti bt siample Aptdsphiorus ipgitachioeidel, thiohyl icBlopdes keer, abl e

td use a syn-iséner @far{tlh@ﬂ%z frfhh@‘malﬁﬁmmn’ dﬁa teds t6 be prpdu rl;estbedwn ct 3

(he'react Ton under BRI R RE b S e ::’. S Tha

ame

id, a syn isomer of L@ Mwhdyl BulderuaU that (the tahdénc ef@ eﬁ@r&lf el y
and i n5hi gh yield byrteacltmugmdun dbh@em&edmpl@ﬁe@be s9th thﬂgg 50 w©
sy {soner of e oIRGB LAY r"s Ssrppinapers ©
presence of a 50 Vi L&ARidAiste %ﬁﬁx@'&&mﬁﬁ:ﬂ? Qﬂ@‘soﬂér@wd
neutral condition. Tihe anijigmier ®OmizoonininG ))mp. ds(al hayt lmerseletled as ¢heumsadtioh as

du
ant P¥i crobi al ageptoducind a part thgrogot can be alo?o used as a stg(‘gr NG 4

terial int he®3f ol | o mo ﬁ% a syn isomer of the oxnmmo compoun
i jeld, it i referable e a syn-i so t imino
15¢600, 735 d{latmgggent (II), and to conduct the keactibDG e%? &ﬁdﬁsat ion

Aép obj ect conpound ¢l éi;t:at'ndl't:é\t slf s}]ajrrtllém dgegf o:etﬁseupgfdmb nrddaorta oatamgdrpound
(T.V) oflits sal wrt%ﬁ’e 'Y?Yt%"ﬁ'hlsrﬁgf ¥f "“’r’i‘gl ’% 1P l \iﬂia 50
c@rresponds to i%)he 3V érFé)a Bol ttiol &3 ar{)go:ge:nd( undegra:gf:n ne;?ral condltron

The object compound (I) and salt thereof are useful as an antimicrobial agent,
r. . anda part thereof can be also used as a starting material in the following processes.




3 wherein [err] is haloacetyl, R4 is hydrogen, hal ogen, |ower &lkyl Yor
tigroup of the 5 formula: -OR in which [err] is lower alkyl and Ais
t hyl ene, and can be prepared by the above Process A, preferably by

eacting a conpound (11) with di ketene and hal ogen (e.g. chlorine, brom ne,
etl@. ). Thus piepared starting corrpound (I,)Qmﬁgn be used in thr S process .
wi t hout any”Tsol af] p&eaﬁgxane e atoH- Al
10 Sui tabl e ni trosiérided t ofﬁﬂy‘"i %Fqu"ﬂi}’ﬁ t éPnank;lomdesethxtmentMnal
derivatives such as'qtrh w éltddéen Qdﬁrsel?h?ﬂh f)t to dra t dﬁy
sodiumnitrite, S

==

done ae

——

v- .

“out in the presenfgloppyimise.r ¢ nilietencs (1N~ awc Hlmind) B

brogi de, etcg), %?ﬂ‘w?%iﬁalt“t?lﬁ 8 e o

nitrite, et c ), ajek en y# usei tin p @,ﬂll ?fefrﬂte)d(:ldmrtsalt inethiset C. ) 5
and the like. 15 agent such air%ﬂc rin%gferc,r-épo%é:{@ klﬁt g?cn afy gt lengingd as a
ni trosating agent gebh%atlct NOFlmoSpho ide, BELTE E% SR ‘H“ fe

pr@gence of j@n ac a‘;{;&’" %dgg % oN.l\t)'rgamedty&enbddu( dq. m,wzlrochl oric
bisi

’ns'

acid, sulfuric aC¢ ide) GthCLd ﬁt!!ylammpmp!l)-case 10

that an ester of mcttl!lmumele) Cetd. )5 aldS %h ou b nﬂﬁ lﬁ?ﬁgﬂ 2carried
f ,dé,,or t he

like. 20 15 = 1 Ingsc v "V%Pe'db cél!bl'qvmymhybétmrﬁ:tc guch as
wat®r, acetic acmhylbeﬁﬂsotélgéuﬂ"geﬁ%d?@ ox ou.(lélttt “'%Fﬁfﬂ??hurhan or amy
ot her sol vent whi fl oadi\/ gebqtyplibiﬂhu&él ﬂ ?ﬁdsi;#l "ﬁﬁﬁylreact I on
tenperature is ndii® ﬂdglﬁﬁgk o H@‘YQ'\‘;' 1=0mh¢89h hlbtige, qmafbustued wi thin
the range o coolchipds. Coniyt or: os m% fn ene loro hOSphlte, etirhlllborpql epar ed
cofbound (I b) andi-mqhxlfotmmlmtmnamodgecms reggﬁi fd: 4 toé” al 2n

the foll ow ng Prdlc"elég sr & q D.. Process C. Et erlflcatlon cor
compound (1¢) andormuf-sort €°H° B"é’“‘ﬁf’éﬂ%‘r“éwwuﬁéﬁbwﬂgnalca)grpmpmﬁih(V) ory

its salt with an etherifying agent. 30 . The . starting conpound (V)
coft esponds to the conpound (1) Wnereln_%"r‘s 30 hydroxyi m nonet hyl ene
group, and man be prepared by the above Wrocess A and B and al so by the

following Process D. Suitable exanpl es of t e etherifying agent may i ncisude -
a gpnventional al kyl ati ng agent such as 8“;5 kyI quate e.g. dimethyl -

sultate, diethyl etbidadbereféled td as %‘)'_lylmmo cO

g‘,ﬁ)& dg%azomet hane,
di azoet hane, et cis}o baudted thitalkerél@eiobe stefe td a Fesh.ddi de,
ethyl brom de, eft® 'amaﬂﬁﬁ OUQUS f or ate (e.g. methy tens a"F‘gf’Te'f t he

cosg espondispg al kaak Sl e 29 liseonds etbby wtmdtgl)a@ei&t in
which the ali phatvhaelhydr;(hcgié "o ?o Val ‘béa's %"’Ph" éGOWQWdHﬁI)ogenﬁo
carboxy or esterified carboxy, for exanple al kenyl halide (e.g. allyl

i odi de, etc.), alkynyl 40 hal i de (e.@—propargyl brom de, etc.),

cyg oal kyl halide (e.g. cyclohexyl bromilHe, 40 etc.), |ower

al koxycar bonyl al kyl halide (e.g. ethoxycarbonyl nethyl iodide, etc.) and the
like. In case of using di azoal kane as amp-egherifying agent, the reaction is
usual l'y conduct vent such as diethyl ether, dioxane or any other

sofsvent 45 e' a{féﬂggjn Q%Eﬁ?‘!sgl‘% ﬁcﬂrtmsears (tlhemrteactersm¢ ofih a
t enperat uraswit t‘unrhnﬁrsbﬂékgcﬂt K oxi ?)ftg %ﬁ) é%uced as aFt&r e. | n
case of wusing theodllt:held tm«ttmresn‘o dmgsyageﬁkrthé 6f daff fate!

conducted in-a QZE\)%TI lgi! n l%m'et ofh@r- oahina:rmc latucyagte )eg her,
dis®et hyl f or mani dgacfibn @;ﬁu@t ‘i e algo etltSJeI ip thef | uence
the reactiéh w tstabh sm Eﬁner tend’." &imﬂfeﬁhw @egahcﬁrfft#ﬁtb‘*jm 1‘ ng,
preferably in tHg acn { roift the [vqunse of (s tch’ fe@ctivm, for éxlﬂﬁtg ﬂi go-&me(prgan‘wc
base, suitable Qﬁ@ﬁ?k%;@ S pin ‘é’“‘r"&é&e I} 59 thay oprsabla jsmbr.fier ¢ he

ba#8i ¢ hydr ol ysi prodactt.he Process E &s | {12y b tolied asthe 'W“?'he obj ect
conmpound (4%) and Aaddrdnngmeneofdeatoeomﬁefatbkn &Smé’rnotﬂﬂé bmm%%tn?,g and
et yl “can

sone of them e ive] %t&;ﬂ?}gfbb ol&rrscbrvﬂnmblet{msferdsynSso r of the

be used as a st@fﬁdiln t:ﬁ%%'

erog se @ted reactxdiS Thi s
piBcess rs an alsdt@nmgtamen ﬁ@ey ATty Bbdaei gr‘[&"f’gg’ % re [err]
i s hal oace¥y ugmeanfdtht: ux-mheracylmng apérmcleE)‘Sfot é‘xaﬂgretlh éf er aky,

and advant ageou gﬁfé‘ﬁé qn der aio UMWa[emdi_hons hal oacetyl
and [err] is suhﬁtargautt @%f fmw P RAgntimicsqial agenkeny|  or
| ower al kynyl, nore preferably | ik owing processes.

60 Process D:. Thi azol e Ring Formation A corrpound (Id) and its salt can be

prepared by reacting a conpound (M) or its salt with a thiourea conpound
(VI1).
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12 13 1, 600, 735 g ;
13 The starting conpound (VI) corresponds to the 3-cephem conmpound (1) @
wherein [err]is haloacetyl, [err] i's hydrogen, hal ogen, |ower al kyl or a "/
group of the formula: [err] in which [lg&)r,} IS Iower alkyl and Ais

“met hyl ene or a—[;ﬁc-eu-p-gf_t.b.a : 600,735 e formula. o 5 12

-G 5 {bl’ Process B: C-Nitrosatidd) - in which R2 is as

defi ned'“above, and pr ebjecbyo mm{ib\ped M@Beest{e@sspamd bpreapidg@compaund L
reaction is usually g ‘;; (ﬂ?’-}s anﬁ. V‘QE% r?e%F {u‘u’? _

met hanol , et hansnl ehvfiertin em ROEL ui el,ow&:emf y folpl o 2or s
any 15 formulo:t h@h&’oin\/\dmh Rhlsclhwckoﬂ leydsing, amdfdanlebnce

the reaction wit hl n g@@ W@VC ees A, preferably by reactm%_a compoun g 'gy of an
_ . chlorine bromme, a

anbi ent tenper at ur e Al S oF St Trvocty altRik Ay Pippeced, S
advant ageous one for uﬁdiLn the n actlve 10

lg \nt i .
](c: grpnaiqu (21)d) " espect glwsa weg & cht!‘a?: at%lt'gsy ?JI(F ? E c:ﬁ?gosyi cﬂonde, nitros; @% ide, etc ), e._

: alkali metal nitrite (e.g. sodium nitrite, potassium nitrite, etc.), Elglte (eg. ’
| e butyl nitrite, entyl nitrite, etc.) and the like. :

S [err] 25 in which R2 ingamt @ alhofnitgoys acid fs msivamnntosaftmonsemdwaoacn ignd 15

(1V) via the Pr ocessP'Bf“aA’ ( ‘ ganj "g" P‘Bup of
the formila: -C th tid %&E ﬁgmﬁgﬁd ? %Aécho ace%%gcahéd%m iHO

fromthe conpound ( I Ni) ssenck [of a 3fsong base such iﬂalkah metRY gl liked C

20 Process E: BOi mngttl'ﬂhs W‘gﬂﬁﬁ:ﬁ' % m@élr?l "N‘Gbr% Gtaf{h s%ﬁgd i 80
salt can be prepar edaﬁg ‘é e ﬁ’ff phoalig Lﬂ?ﬁr al
el imnation react | ONre@étion ppéfexablg t dodductid Owighin rﬁh& gcp lof icO6lin

group—for R temperathing start| ng co ound corresponds to the

cormpound (1) | V\,ﬁér ein angssa ﬁ?’?‘!ﬁr‘ﬁﬁl g usgoas a starting 25
[err] in which R6 |smp[')tr.f¥l.Js #ﬁm ?;g' be prepared, for exanple, by

t he above 50 ProcessC EthEﬁﬁnaﬁ&s A. The elimnation reaction
may be conduct ed i"n °PFF‘G a“d lt' salt carpepeapgeed by Enaetinggsomprind uch

as hydrolysis, speduct’ gh%jm% leegé %ﬁ( %h BendSE®) da 30
according to tRe Ki Nhly yidiﬁm&tc gfov;gagd g@dg m&edcesi Qndg
hydrol ysis may i ncI um\i ésorm'tthotb gwing PQ!HSSGQ)I d (acidic hydrol yS| s) a hase .

55 epg %f ng ggent ne jonal -
Anong t hese rretgbo d d &?ge[ & a?glalg}ér%ll ﬁagff &:;%5}] ial ?‘Elct 1fat etc, h 3535
pr ef erabl e net hods felhyléodxda,n yllbr tdh,ect ),(alkgbemi :at re eﬂ:yubsy&se att Yauhy | ,

group, for exanpl e, é’é"ﬁ'“‘ﬂ&sﬂ in Wg"’h the
substituted or unsub Eg@ bﬂc o %Elgé?? lt‘"“t ,l P alkynyl
unsubstituted ap(! owsdl ymide,| & kyl hahde (e.g. cyclohexyl bromide, 40
cycl oal koxycar bonyl , ets-D;bgmrta!ktnmcam gikyl 8bd= @wbsthpxmarbohyah«lwl iiafiidee etc.)

substituted 40 l'i:ln bst ted c Yol he . ld
Sarel il s of whi o g S AT B MRS Rl R
N-protective grdsup, wmslpdam nota&yerse[ilhftuaﬁzdeeheaeacdoﬁ at b&mp&adra \muirha angacnfdl C 45

nydolysi o Y T ncl e g PO 86 . AU Al S T
trifluoroacetic acid fmﬁ) mgfv&m ett&gno diethyl ether, dimethylformamide or

any other solvent which does not adversely influence the reaction within a :
50 temperature range of coolmg to heating, preferably in the presence of a base such - 50
as an inorganic or organic base, suitable examples of which are referred to the ones :
used for the basic hydrolysis in the Process E as illustrated below.
Some of the object compound (Ic) and salt thereof are useful as an
antimicrobial agent, and some of them, especnally the compound where R' is :
55 . . haloacetyl can be used as a starting material in the following Process D. - 55
This process is an alternative one for preparing the compound (Ic) where R is :
_haloacetyl group, and further this process is particularly preferable and
advantageous for preparing the compound (Ic) where R! is haloacetyl and R? is
_ substituted- or unsubstltuted-lower alkyl, lower alkenyl or lower alkynyl, more -
60 preferably lower alkyl. . 60

Process D: Thiazole Rin, Formatlon
A compound (Id) and its salt can be prepated by reacting a compound (VD or
its salt with a thiourea compoun (VII).



@4 t ol uenesul foni c acid, hydrochloric acid, cation- exchange resin, and the

action prpjjuct by a conventi onal manne! 03
ﬁ _ oo e

[

—=UQ 50 U

_Co?ﬁ)ound ang rea ?s'c gr°|1y§éii|%,;e l\@&ﬁol

- 55 its salt.

. &
14 ; ' 1, 600, 735

ke. Preferable acid is the one which can-be easily separat ed out fromthe
h as neutralization or

il ati es=—treer— -G 6=

trifluoroacetic gﬁéj?ﬁe M‘I ﬂﬂ?(%ﬁe%}“ﬁe { B|‘i9"55p0nds tlonig”‘ ane°ml'ﬁved dbi d

suitable for thefpaabtLo LT e As ﬁ“
chem cal propertformilathe starting corrpounéstl ct gg%:'pv\e as the

ki ad of the protective group to be eliwgpated. The aC| d| ¢ hydrolysis can be
conducted in the presence. or ‘absence of # 'sol vent. Suitable solvent may be
a conventional organic solvent, water or¢a mxture thereof, which does got
ad\(/,er sely influence this 10 reacti onp—k&rticularly, when the hydrolysis
i sl®conducted with ttif],uor i C_ac reaction be accel erated
by addition of aﬁl“;sho e# ggfcﬁvé??ﬂvﬁ'ﬂgbﬁg%bydﬁb%@ée Rrapesyes) épBP‘Fdé‘H for
elimnating the pr orleabtdﬁen@imﬂgsdlﬁ&w?ﬁ i dREht GEPEOwatey, aichlpby, for
exanpl e, hal oal km ol, tefq.)f wra cligeephylfosgamide, aemhhydrefut-ankm- adui t abl e
balde may i nl ude? nzeﬁgfa °°s TW% pfluenes {Bereastion withinpgemperatytelcal i 10
metal hydroxide (€. rhstivelfind nat‘f\mm%éawsmb.&ﬁwa&e

al kaline 15 10acaa¢ tdmmet@(lld)hgsdednnyaetl(ee:ogpoumg whetrenAl g drgeotp thecal cium
hydr oxi de, etc.) formyla 51 i -metal carbonat e (e.g. sodium carbonate, potassium

ca?obonate, etc.), alkaline earth met al_—e?‘-bonate (e.g. magnesi um carbonat e,
b

cal ci um carbonate, etc.), alkali metal carbonate (e.g. sodium
bi car bonat 3 pot assi um bi carbonate, etc al kaline earth 20 net al s
phosphate (e.g. nagneS| um phosphate cal @1—&7m phosphate etc.), alkali nadal

202 15 hydr ogen Eh |sod| um hydr ogen hosphat e, di potassi um
hydrogen phosphaf] ig‘ y ‘ﬂ&ﬁhg@% é?"ﬁfg V)Ugst@e%ragqqs s al kal i
netal acetate (e. g i um acet po ass ace et c.), trialkylam ne
(e.g. trinmethylamne, triethylam ne, et—eG—)——plcollne, N -

mejohy! pyrrolidine, N - nethyl norpholine, ' 1,5 - 25 di azabi cycl o[ 4, 3,0] -
5 - nonene, 1,4- diazabicyclo[?2,2, 2]optane 1,5 - 25

di azabicyclo[5,4,01 - 7 - undecene, ani o@r—-B%xchange resin or the |ike. The

20 hydrol ysis us; ase e rai [ opventi onal
or:janl Cc sohgent g-br?'aﬂgr%xﬁulrg&t ﬁi(#l % aﬁh ;}E?\é\@'h ‘?“HQ tﬁdr?a{z]ﬁene cag be

applied for elim natl ng the pr ot ectl ve 30 roup such as d| basi c- acyl,
for exanple, su ﬁ'ﬁ ttc @;epqmeeﬁroup ube38 Th%mra?%?{, n can be
applied for elingmng hlf‘ fﬁﬂnoﬁ éga&f épéﬁgﬁrc rotg teda 2§ for
ex4pl e, hal o(Iogmrpm‘IRQxycar onyl oroet oxycar )
substitutedSor istarting sompgund ¢ Dy%rr%mwtmtbem}#poe@d@)wherem R‘ ls 25
benzyl oxycar bon of the PO 2y | oxycarbonyl, etc.), 2 - _
pyridylnethoxycarbonyl etc., aral kyl ( 35 benzyl, benzhydryl,
tr4xyl, etc.) and the like. Suitable ge@pc -on may include, for 35

exanpl e, reduction using an alkali netal rohydride (e.g. sodium
borohydrlde 30 etc.), conventional catalytic hydrogenolysis and
the Iike. And funt“rh@h R‘txheropncmiemmovendgqambp peapated.dor example, by the above

hatb (1 over gl koxSeeghboyl. or,.8 B rixe Y QX VGRLASrdafecCliill gt ed 5By
treatment with %ome@lﬁb‘ndm Edhbd is, reduciOPEAhe like! THesheth&R nlay K
40 .The reacti on L acqoeimgstorttn kmd iof the girotective growp be boplimioated.| y seI ect ed

cttl gg | ysing apnaepéaetdf hysirolysie). ab#se t i ng

a*ic‘ﬁfilscgne topﬁ\el\éomnmh%ts(:t 1 Vgs ;
group and the ne;trétedbtemdamdamphhm ating trective g pmhlasarpic? gopbioy carried

out under a ml (5 rvnasbsmeed lowef alkanoyl, sub Eubammeé
tegperature or ft’ﬁ 2’;"% mu‘}“ é&@ﬁ‘ ;ﬁg;’gf‘”" ish i ncl udes _’
rlt .

In"1ts scope thearﬂﬁ:ﬁﬁ@nes Qd*uuhaﬁ‘cy Al be 1K OpairticRfarsCot Qli)érj‘tﬁ'be[ errkois
si mul t aneousl y tnef:rrsd mthed: asnltu;trathdsfdrrtMNepmt w g@mp.upsppctwblhe course of the

above reaction ar iS4 “t aﬁld d"ﬁ §°’Eat"°|°§ to be
under st ood t hat ‘P%féa“b%a a&" B °f'h‘° et c“e°s’8a°F‘i‘° F1o ReBgres °“‘5r"°‘8‘91"d| ng the
generally nore active corrpound (1) V\herel n[err] is am nothiazolyl by 50
elimnating the protective group in the protected am no group of the
conmpound - 45 (MI'l1) prepared by the other processes as nentioned
above or below. Process F: Reductive Formation of 3-hydroxycepham A
conpound (I1f) and its salt can be prepared by reducing a conpound (1X) or

55




——
The sfarti'ng conmpound (1 X) corresponds to the 3 - cephem conpound (1)
wherein [err] is thiadiazolyl or thiazolyl of the formula: in which [err]
i s as defined above, R3 is hydrogen. R4 is a group of the fornula [err] 6
in whlch[err] |s hydrogen and Ais a group of the_forrrula

60 14 5 1,600,735 1_/00 73K
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Jhis process is the final step to transformthe 3 - hydroxycephem conpound
(N X) into the nore active 3-cephem conpound (lh) or its salt. That is, a
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preferably sodium hydroxide, potassium. hydroxide, etc.), metal carbonate (e.g. sodium
carbonate, potassium carbonate, magnesuum carbonate, etc.), metal bicarbonate
(e.g. sodlum bicarbonate, potassium bicarbonate, etc.), organic base such as
55 tertiary amine (e.g. tnmethy] amine, triethyl amine, pyridine, etc.) alkali metal 55
alkoxide (e.g. sodium methoxide, sodlum ethoxide, etc.) and the like.
The reaction is usually carried out in a conventional solvent such as an
60 alcohol, d:methylformamlde chloroform, methylene chloride or any other solvent
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conducted in the presence of a base as exenplified in the Process E

Process K Reductive Fornmation of Am nonethyl ene 45 - A conmpound (Ik)

and its salt can be prepared by reacting a conpound (lj) or 4.its salt,
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condensi ng agentmété“ &#gﬁ#?ﬁneﬂabq‘few@asmtwmee@cwbemremsedaw@act ive

{7
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(e .g. mono-, di- or tn-chloroethanol etc.), lower cycloalkyl(lower)alkanol (eg. ] -
s : cyc10propylethanol etc.), substltuted ar(lower)alkanol (e.g. 4 - nitrobenzyl
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~ butyl -4 - hydroxybenzyl alcohol, bls(methoxyphenyl)methanol etc.), substituted
45 55 alll'enloll( (e.g. 4 - methoxyphenol, etc.), the correspondmg unsubstituted alcohol or 55
: . the like.
Suitable reactive equivalent of the hydroxy compound may include a
conventional one such as halide, alkanesulfonate arenesulfonate or salt of the
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I | lustrated herei nabove. 45 This process is conducted by
transform ng the functionally nodified carboxy group of the starting
compound (XV) into free car boxy group, and the preferred functionally
modi fied carboxy for [err] in the conpound (XV) may:be:an esterified
carboxy group as exdBplified for R5 of the conpdidmisl). 19
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1, 600, 735 hydroxy compound, diazoalka eldTa.'E BOgtiRe P, 2PPT 160 T0
thi's process includes cConvelainiy hallded tholigirodScony ﬁ? In}d§ b chldridél Wedrhi@or ddtlte.
the like. The nethod of hydrPodfc;rsbles alkm:l-m!eaiera sgifomanef| e diydore cempowqd amy be

; ) nat n ujfi , tagylate or thelike.
gCI d, base, gﬂlz%/ggl Ceg exa stﬁf sgc??lﬁnd d\ ibarggnﬁgmr% m(;.:%: € 3n gllf,aénfmet s:at s[uSh as
t hose as 5 exenplified i Prefek® leadmwkaiér @mesliazoﬁa!kaadmiyhbe aﬁamﬁemamr dbasthne,
hydrol ysis- can be carri edias ron'ﬂmcallme Idiggomaiharpoer the likgat f th JProcess E.
Sui t abl e enzyme inclgides NN gg‘ﬁ;ﬁ%ﬁn 9?% %&xﬂﬁgﬁ%} .Vc?,"éi‘é‘é‘}.ﬁ?
exhibits an ~an ester ase. agedrésely linflushie hé Feaitidh reﬁﬁr@é ODEGHRRY oM
or processed 10 1 (heating. Therliquid |hadr9xyo¢omnognd)gargamab¢nusetdhg PpsdyEat at thim

of animal or plant tissué%?LCtl kS8 rabl v.a cultur

K ed
broth of mnicroorg aml $M Olgy ﬁ {2 P (ﬁx‘iﬁ;%% Ere ﬁjr?}l‘)aacon&gzz ;n seénceé of an morgamc or
An esterase to be used in t ecasna\praphiing als \thnmlt o:sxnmb |ttued-u@eﬂtenom) patigularly

- b h
a purified state, but al §b:gflwt er Ht’fé %??P hi‘ﬁ, ﬁpﬁ%’%ﬁg‘g’f%’:m of premo?y
ove

found to exist widely, f e derivativ
‘m croor gani sns, whi g ca%%?he cSlﬁﬁd nu(x d:ﬁmcaacga% ydrae pf :?ﬁ;eggi%b;ggmvg
15 sources by conventi onatithrbgsed or an@ltflmthermpsec@mfbebmm |y s€elected from
the a © In casgfhmb compaund (XAVOSvheteah b Bioup af thaermula:
facilMies for culture collection such as ATCC eq——

(Anmerican Type Culture Collection, Maryland, USA | AM (I nstitute of

Appl i ed M crobi ol ogy, Uni versity of Tokyo, Japan{‘ | FO (I nstitute For
Ferment.ati on, 20 20 ~ Osaka, Japan), plR2(The Institute For

I nfecti ous Di seases, Univer Slt of Tokyo, 20 Tokyo Japan) CBS

( Cent r aal bur eau voo SChIm’H”IlE‘Flb '!%Pr Bha"Bé rpcar %ted E!mnfbﬁxzs-t':':;:g?:
(Fermentati on Reseafth S et e R Bl e
Technol ogy, Chi ba, Japanea ﬁ, eliescbie of thidptcdess.Resear ¢

.Devel opnent Division, US. eimhvanm q@fe thgt itheul-tephem domppyndi @rrGWOQilﬂs Yo thed

und (Im) is produced, t e said 2-cephem compound can be transformed into

the 25 li ke. °°m

_ -cephem compound (Im) by oxidiz then reducing the resyltant S oxide.
25 As to the mi croofyani &} %@ il Shv %‘em%ﬁné CEHEY nbder of KREHCAotIORY s Mo included.
exenplified one bel ongi ngnthm thhﬁ:ogedwns poaessl | us, Corynebact er| um

M crococcus, Fl avovacterium gf%‘l@f I a, .St aphyl ococcus, Vibrio,

M crobacteri um Escheri cRFogess 'E,étadch %{,m& Ahd ahj #9085, ¢ d?wa"y

Rhi zobi um Brevi bacssgri uile pound (In) w R'is 1&6{%6 yBor thia@dR b6 theFofniill

Pseudononas, Xant hononas, Protam nobacter, 30 Conmanonus and the |iKke.
Exanpl es of the above m croorgani sns may be Baci jTup_subtilis 1AM 1069,
| AV 1107, | AM 1214, Bacillus sphaericus 1 AM 12864 Cbrynebact eri um equi

1 AM 1308, M crococcus varians | AM 1314, Fl avobacté&fiumrigeus | AM 1238, 30
35 Sal monel | a t yphi mip iwnith ReAdVhsldbBfed SBodPing LGOS §1a6p BPIhe Eoritiubt S
| AM 1296, 35 Mcrobacteriumflavum | AM 1642, Al caligenes faecalis

ATCC- 8750, Arthrobacter sinplex ATCC 6946, Azoto r vinelandii |AM 1078,
- Escherichia coli I AM 1101, Rhi zobi um japoni cum | M 0001, Vibrio _'
met chni kovi it | AM 1039, Brevi bacterium Hel vol um | AM 1637, Protam nobacter
- al bof  avum | AM 1040, 40 Comanonas terrigena | FOR12685, Sarcina |utea

[ AVt 1099, Pseudonmonus - in which R*49 asPefined above, which geneSati Wxhikits NijtRA Shtemicrobial
| AM 1055, Xant hononés t r iaktiities %T@@p&@@&\'ﬂthothetmemom;ng Fyncti¢gnalle moglifigd jcarboxy

- hydrolysis, the eswrase%gﬁ’?ﬁd ?f & 2Bk irdS 89 el nd t‘i% Hodfied YatbdkLh th
broth obtained by cul turicBgipéind (XY} §e317h m] HihBWE Mhufs ﬂ S eheidal aoiﬁs(esma%
. sui tabl e manner, or of i txmsg_?‘ted:mmesbonat erial. 4 I tivation of

' m croorgani sms can B® gener tqd Y ra t?’%)ﬂ‘&?‘”“ﬂ'b’ irdcarbay A
~a culture mediumto be u§ W‘;ﬂ’ﬁf ’;ﬁ,gg& ?Qﬁé’)“ nrﬁsfgr&':d
' sources of assinilable caa fyga £ dxempifiad 5|dmnegedinpbu lts

- preferred sources of carbon are, for exanple, glucose, sucrose, Iactose_
i sugars, glycerol and starch. The preferred sources of nitrogen are, for
exanpl e, nmeat 50 extract, peptone, gluten neal, corn neal, cotton-seed
. meal , soybean neal. corn 50 : -

——
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steep liquor, yeast extracts, casein hydrolysate and am no acids, as well
s inorganic and organi ¢ nitrogen such as ammoni um salts (e.g. anmonium
S i fate. ammoniumnitrate, anmoni um phosphate, etc.), sodiumnitrate or the
}tT\l ke. If desired, mneral salts such as cal cium carbonate, sodi um or
‘Pt assi um pphosphate 55 rragne5| um seblrss and copper salts, and varngous
: The e. 2d {5 this ess in es entional-Q ssu 4)r|u|‘the
cul ture medi um paublabt SRR mﬁ, PR neipd SRR ALgIFEIENRS | valt on

e ‘tinme vary with t eT fmethed of hﬁirmsﬁsrmﬂu@alalcsﬁ&ntmabenwesa@ anfaciiebaseabl e pH

usual ly 1i es [ ne@?ym enza;m ISPQTGIO& erat ure is usu |y sel ected
s frémabout’[err], ﬁ%b ‘:;r?gargf?hg ﬁfj sel ecfed
X ' SontQ

from20 60 QHfaﬁner to that of the Process E.

60 45 | Sultable enzme I&deyiﬁédtemspah Q@Fas§gfybi}b§§m%ﬁ&' eaad.t@nd its
s processed mat er amlestemye bativieyrshahyssda feoltured byotia of eni aliys os poicedsd

pril8cess. The " Séa?m ,thepreem@qmroéemmmrhlm@m ScQf Eﬂ‘ -par atioon
o Raving ester ase S RREEYL: tﬁﬁbrah@&mé%@ B OALATIR L a0
rreans for_increap6iifid statd, uea i AS@udRCdAtY.|

ro 00, 735 Such an esterase is frequently found to ex?sg widey, foF eRdnibhe idbdriowd ty of the.
cuI PFtured hsot h kindpf mwnrganrsms,emxcsl n bt aaxbeisd»lathdafrb sahsﬂnple aodlbthelf cel 1ss

(extracel lul arl “t“ﬁ@“& f"t oI | owi ng
prepararton. °f of 0k T EaeTEhE %E::é?'g%@%e e e

cu,tur ed broth Nﬁcrobwlogy, Um tyl’ gitute I Fon K erﬁatotnured broth
i i convent2onal Qﬂdﬁn&Psﬂ)sH@HThSIrmqu Ferla tht\ls a&;sﬂim\fef%t af Tokyo. (2) i ed

cells; obtai ned'r g .szrﬂ'gc AT é}‘ntﬁl or?ﬁz sZi'such as

| yophi I i zation ag gyJumu Via £h) )Nam.e he elﬂlﬁaﬁa&atlies aited by
destroyi ng sai d Deaslopuent! Divisibng Ul1S. Departridht of Agricolbure dilinois 1d.5.Avpamdehes (e. g

gri ndi ng t¥e celiks with al um na, sea sand etc. or 10 treating the ce25l S

b e o S PR S R A

" conventi onal rrauimmchwaﬁhfdbectacmotwayteemahgenémk Bizdbiu|{Brevibacetilg, t he
f 033 owi ng 30r epaKéHWQm PMP"S&ESarcma, eBseydomenaspypXantomgnasd Ryotamingbastesssed 30

mat eri al . omamonus and the like. a .
(117 ate obtal pert TR mﬁ%&%@%@%ﬁ'ﬁe SRR o (2

an_enzyme sol ut 1AM 13083tM|cmydcdu &gngx MatilémFlavobpamuna igq rI|A1M t238J on of

- 0 P

sattl super¥fat anE’l B'P“‘T‘ Bphimy IAM-1296, The 35

enzymati c hydro cmbac emﬂ r GHE] %%';'; aec 1‘&% Qn&ﬂ?@m with 20

the cultured br a)t(h oRhltdwmm nlAquoan |thr1pr m&ﬁmeahmm-lmb in an
aqueous medi um. mhaasrlmtféqlv Fg qbemer( qusm aﬂ:@ buffer
5‘5 ) pref¥rabl hﬂg ﬂjﬁs Ofeh &‘?C h?ﬁ A yent . That
the reaction |k thee Mlcqgmwa 8 nnﬁptv aaapﬂae@ ofmda t 0 the
cuI tured broth oflturddcbrath obtamedrby:ctth@n mlcmgamsms laving an dstqmaseaewsedl mat eri al

(e.q. supernat aﬁts““albel 3na¢ °°s or to.the sol ytion
(F Gusponchhn o m?;@,& s o R el s Sl 0101
medi um Sonet i rresntanﬁhg &gircteator @mnﬁfablbherbsmadd hm;gén avd ifboghnic ealts STHr ef er abl e.
‘Preferred pH of P t?ti tﬁ@e% AR F 'FFOGFT smtlﬂqpse sugamact i on
[ime a0ty B AT :élﬁ@mw LR of e
cul tured broth QEe;i h ﬁ&seeisém T HH atE Qnd Gantise cxdsQrast &onpound

XV) to be usedmol-tawe\aeql orgtmenneacmudnamjmmurm srlts §6.0 apm@h@nastulfstesel ect ed

(

froma range of 3@mo Pf“4‘“¥ psaRate. gig-b sodium g ¥0 to
o T prctara gt e p UL R R et (Do o
of 44 he starti ng co&qitabﬂacbl—( het mlﬂu&: msdmlrnamxtabls u:bBthh)heteﬂﬁerature amd t he

reaction mxtu ‘r 6% ‘:;'Fa’ﬁ e‘"‘ﬁ’f:é%igd@ﬁ“‘fwc?fg RsmSHp. beg‘ﬁ@F Ar bI y | to
25" 55"y e e AN S S R e T O T
carried oug in amﬁg zarhoﬂﬁhner to t -above Process E. |s 60 _
presess includes \Ai[l!w‘muretlsbr@b esettlhes dusa@ ftnldats mbvsssg)dr m’ateottllmaaf rou
lS 0 erks
th.e 40 pr ot %rqfure bex(gﬁ\m;yrxﬁs% a‘lﬁlyg‘%’ok txon rag / £ q‘lﬁ.ﬁn %sed
(< ra

thi azolyl groupy} @énv rﬁrohluy suitabl 'f(mx hﬁuﬁ@ ed carboxy
group, which is an optional substituent on
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t he aliphatic hydrocarbon residue for R2 in the group A is transforned
into free carboxy group in the course of the reaction or the
post-treatnment. The conpound obtained in accordance with the processes as

expl ai ned above 45 s Can be i sol ated and pur|f| »LN a conventional
manner . 45 . ln-c L5 t—conpound (1) has

2

free carkpxy for [err ] and/ The ésterase astivity of the cixmired brotlt is myenb&x denﬁmfaeﬂmdy)
into its pharmaceutical | #néf m"e( gell rTEt hod. Anon

0%}
t he object conpound (1), %ﬁg ex“ lﬂ%g RE 1h) m&% @aratlon or
r&ﬂﬁd

accept abl e sal t and sbi oprec I)é@fceuheé dBntentihaRinanners such
activities 50 inhibitingsfilmtioy mmnmifugatlm.de variety of pathogenic

m croor gani sns i ncl udi ng Gbéa)ﬁ?z clls; H!Fﬁé’g'é‘f'l"?}‘é"b‘é’é’("éf‘?'&l GAnegsuch

. .- . m
useful as antinicrobial ion oot rﬁii'eamainﬁf bf QERRHA sk A Lkl Seh
are novel and usefulo as aanwemiomalrmdnmtse(efgorgrmniqoﬂﬁlde hie aamﬁnweea:ﬁamouﬂdo
(1), its, pharmaceuti cal [tipatig the celly Il:a#‘les)opf bi

o recur there
5 According to the af orengp i@g@&y gbtﬁlpgtbré"@'f‘? FH“H'@“"“’“ o said

fol | owi ng conpounds can be WiRaIKeE txvx?ye ly-ouB6f BeMs,- théfolloﬁiﬂk%?é%hﬁﬂlan.foﬁ
- met hoxyi ni noacet aisi dol exat@le. nray tb aed as%ﬂ)rocesas material. 4 - car boxylic acid

(syn isoner) 60 Jl a) supe Etant SFidn Sltrate‘gl obtained from 9‘13 culttged broth in a
chnventicnal

met hoxyi m noacet am dol - ane fom’ébtame’a by pﬁﬁfﬂ:la‘?m or pértial SUREBRK bf Gid
acid (syn isomer) 7 - [2supe tant anfiltrate-in 4 conviehticnaloynngr. - -

met hoxyi m noacet ami ol 45“’ ‘Ys'%'é psted by CD“*G?:% mpoyRdi(¥V) with
( z:;a,cultu micr rga or its rocesse terial in an aqueous
iu

(anti i _SO_r’rer) 7o- 12 a buffe sol ate buffer, etc,) preferably in
et hoxyl m noacet am dol - tke e of corﬁveﬂmmsnrf e'act@v% &% Hafis e m'PMrls usually
| someky 21 © con ucted by adding the compound (XIV)6G0 tWQBultured broth of the

: 5 r 1ts 1 md t filtgate, enzyme
21 7- (2- (2- am no® 4 :llﬁ ﬁﬁﬂ% s 10 r"m;f‘?é &Eﬁfﬁ Ultured “broth or its
cephem - 4 - carboxylic %ch eous medium. Sometlmes, an a mmon of the said
for reaction mnxﬂxre ls efe - am no- 4 - thiazolyl) -

met hoxyi m noacet am dol - 3, Prefegred pH fe@tlon ncentfatl%la’f t#%”%@loﬁi time
(syn isomer) ch 5 and reaction tempe: ature mayv ara stlcs itured broth or its

thiazolyl) - 2 - ethoxyi garocessed m en?é d, rthe owever, the
carboxylic acid (syn i sopeferable at pH 6 t &atmmﬁmc,modepretetubkmlz to)35°C for1 to 100

ours. entration o Flamting compou
Ietsggé?,“) rr: zoac'et am df%' in #hee%tgnwmxgture o %@ ran;ef Opl 5%@?%@1 pr fﬁr:gﬁ}%
- .2 -. isopropoxyin noac et a'lllhdmbthod of the feduction foriltﬂxs process may b8 carried ouﬁ@rphﬁﬁiilar
4 - carboxylic acid (synﬂia hat of the above Process E 7
iz (2 e s e R ey B
chloro - 3 - Cephem - 4 eluﬁaﬁt dr@h fiddScFbok Q“’{ h T sabatienton
4- thiazolyl) - 2 - prop hniatvodw.drbmbd(rbsudue:for iorthe groupA is transformed mto free

cephem - 4 - carboxylic & P °5’“h° "”F“ pihe pog-treagipihg - Aiove
t hi azol yI ) - 2 - i sgbutyt,gg(yd I:::c: vzgfle cﬁsesaﬁ pal ec abo
-carboxylic acid (syn isoner ncisethék&eobié}t compBurdqI)-has¥ree cadboxyZod Reapd/er feee-amino

. but oxyi mi noacet ani dol ic'gy % it nd uanafounegaplgony@)/pha@mmpt@a(hsyq:eptgbimg;l) by a
[2 - (2 - amino - 4 - thi ézhe ectg Jﬁﬁé Oii%'éi{h a1 s Iarmacgltlcal 0
20 cephem - 4 secar bexéptable é .reof exhnEnt hngi(t[antlmclgﬁobnal act:v:t:e%.
207 - (2 - (2 - ami no - inhibitinglthea go| f a wﬁe-va y;lobha;l( mx wrporgamsms including

- Gram-poslt e an gatlv bgct i hial agents.
acet am dol AL An \ﬁ{t 4: Fﬁ ( ’)E’;%’ at are nove?amgsgseful

i soner) 7 - [2 - (2- am Bfgermedlate the t:ve 2b: )5 MY(Im Q@%‘iﬁn?d&lﬂaﬂlmy
3 - the : 55 acceptable sale@iid ﬁptec or thesohoxyl 1 ¢ aci d é | soner) .
225 . 5 7 - Accordi Qto_thgnﬂo entjoned prcasses) yioke spe fically the _followmg
propar gyl oxyi nino - acet &

pds %pg{ thlaz ethoxyjminoacet My-
4 - carboxylic acid (synmeﬁ@ggar ~lcephe (czrboxyﬁ ae(synlzsome 'tfazof 'ﬁ?&e
et hoxycar bonyl net ha®®y - im heazet(amaxmho 43 thiaeeiyih e ~ méthoxyguindnystyinidel aé43d-
(syn Vsomer) 7" 127 (9l o gl o el
- acetamdol - its 3thom boxyhe ti &m—eﬂ PTE%aci d
(syn isomer). - [2 - ( 23 - thladlazol -4.30) 72-- {nahexy(xﬂneacanmidol -34
- thiazolyl) - 2 - & - pémhylﬂm&r Pﬁfh'm'hc aridk (syhiserner) -

e re rably selected f'at H'4 to 10, more

1



' ]
3~_ccphem- 4 - carboxylic acid (syn isoner) 7- [2 - (2 - am n‘o- 4 -
thigzolyl). - 2 - (2,2,2 - trifluoro- ethoxyimno)acetamdol - 3 -

c%h}s em - 4 - carboxylic aci d (syn isomer) 20 35 35 7.
- (2 -_.amno -4 - thiazolyl) - 2 - g2 - chl oroethoxylmno)acetam doI
32203 - cenk%!m =4 - _carhoxylic acid ’ cngELL = _
vy 7 - 12 - (2 - amng - (4- (2t-hi+ y| )thmzﬁlyl) (2; nyaroxynmm&detmndnét-hbxy-
i mi no) acet am do]°°Ph°3‘ 4 c1eadoyylic agi (SY -, 4 - car, OXXce&amlg(ild (syn

or | somer) 7 - t % zf m& égrboxl agé(ﬁ |et'|!1!:): e

ch Met hoxyi m TSOaCGt am7(§-0|[2 = (3 -- arhifio - 4 -4dliazolyl) - 2 - 4thoxyimino&cepiitido) -- # - - 5
carboxylic acid qeshem ¢ gorpgrb)oxyhc acid (syn 1somer) 40 --

ch 7 . (2- (2 - -a l!5":[2

@ - Yigunresstamidelcdarshinse <. 3 -
in cephem- 4 - car Omﬂhtzc F%%;gl ﬂﬁg i;‘#:oﬂrgpoxylﬁgndacaiﬁnﬂﬂ 34 -

or thijgzolyl)io 2 -cephem eét-y:hmo hmamde(syatnmm:a - - cephem - 4 - carboxmlc
acid (syn isoner), 45 [2 @ - - thiazol |7 Emmomqmsdol 43 =

aid { hjazolyl) - 2 -c)ht“,i," °°f'fmulféio°|’8’°’{ﬂlzoar§’l‘)l6”;3@%;09%;&““&5&@@]nog acet ani dol

for - 3 - cephem- Acephdhﬁli?g G Xeutbiogylia Qiid ( mmeaorrer

45 [2 - 1X2 - aﬂma (2 amnllOt- A -2 - @obutquxamvfbmﬁdthbxy- 15

8 | m noacet ani dol °°P e n%lln‘g@c‘ ( Vyc acl‘juglox ﬂ&a{:&%g&) {.- (2 -

sig (1,2,3 - thiadi agpgh em 4-¢ ma&d(,ya,so yI oxylm oace >3 - 50
cep hem - 4 - carboxyd 2c (aelaxhl osym |t igaoiyl))- 2 - n - hexyloxylmmoacetamldo] -3 -

S5 029 [2 20 (2 cealr;lm 4 "(2"4"”" ik m°1)2 0ol o>8y| m_noacet am d&f -

=~ 3 - chl oro - 3 -3 CEaR gm éfmmo' oviv ey "ijct"s Vo b 11110 B “F’g (2 -

amno - 4 - thiazolyl)2 - (2 annno -mtamytolyl)noac-eilmmﬂminoace?amddmt Bloxy - 3 -

i fgphe;nn{ ot & Cam’%&w;“: iy gf?g;g gt pogamon 33 5LB7
us bory erli boxy | ithorysirSonylitiiRyer) 7 - [ 2

- (2 --amno - 4mmoa¢utd¢l I -ee em 14 4 édrbnxyhmmmtsﬁxymewacet am dol - 3 -
2 cephem- 4_- car %111 i 7earboxymethguyiming, nacetpmidol - .
s thi%zol yl )g‘%Et ar d& ﬁg %c‘ thlﬂzo ylfg‘?ghxyﬂehﬁloﬁﬁmmo acetan@&:) - acid.

60 7 - [2 - (2.-3 aeph an-o44-earb tylicZ i - - cephem- 4 -

. car boxylic acid 7 -7 g R - minm)-.- 44- -thﬁ# ﬁ%i) -(2,%.215.0metrr)nﬂuoro- :
2 gsoxyacea am ddi EEEQQ? é%mogacetamm%l:’ - 35
ox :

correspondl ng- quﬂsﬁ, ¢r at Ive su
- - amino - 4 - thiazdly IBE)OZ ?352,2 2 - trifluoroethoxy-

] 22 hexanoyl oxymal dE °2‘°1'° rfﬁPh° id (syp isomer)
i et jboxyl m pe- ac& ﬁeﬁﬂ 2@3"5,‘“;1“,‘:“‘” h'az ly l) 2 'B xy’ﬁya'l;? oacesn ld|°lsom3r)
-- pival OyI oxymet hyl (athino am-nthnazolsil)- 1 hln&zlmkyﬁn)noace&mndomthexyl m no-

s¢ acetam dol - 3 -cep cazboxyl'eamd rger) g
~ nitrobenzyl 7 - m@g’ ﬂjﬁ " F% ;éol i ‘3°ty?°"§‘“2‘“%éﬁtﬂ8‘§9]| i no- 5
"~ acefam dol 45 3 - a&nm(z mg gt)ez(sanslaﬁmrb -4 prapényne@enzyld
- (2 - (2 - amino lmmb)acetammakeBylc):phemZ 4 - patbhxyliy aeid fsyn ismmet)ani do

a hydroxy - 3 - cephd | atd §H"I’%‘b 4'“‘" oy ﬂ’@’yl 7 -2
4191 ﬁ"emmld?z,‘;r:ihn‘a}i{ éar& xyhc acln&E } o{)[

- (2 - amno - 1 - Q- 2 -nlHe noacetamﬁs]eii"m d0| - 3

% - hsgdroxy 503 - m4-- cdrboxyd :arabﬂxgmeiime()syn |sorrer 50

. nitrobenzyl .7 - th%:‘a P‘Pﬁ"ﬂg hc AT bWOKZ'ﬂunoﬁceta'wﬂQip'o&yl m no-

- acetamidol - 3 o CEPTERYS ’Eﬁl’gfﬂi{ég&ﬂmﬁéﬁmﬂaﬁ%ﬁf) 4 -

- hitrobenzyl 7 - rhélhoxy -c@mnﬁo 4— éhrbox il isomer

* i mi $soacet afs dol c'é"rq‘ 3 -~ R2hy@r-emjn e o - 4; 4 - thigze herﬁ m atg)(m)winonga\bamdﬂsvh i son¥r)

< 15 't he Y F al %R‘ﬁ Syn isomex

_ 15 sodium 7 - (2 : cépﬂl?m g ‘rg ‘n'_!, oxvht dci { uoroﬁmhoﬁe'?'ﬁoacf}?"n%d%acet am dol

- 3@- ceIohgqm - 4 - 7c>a[|2quy aaii:e: zcyﬂu m&m)ammchumeEhem 12 - carbéxylic am gq%e- 4 :
- -t - oacid n '
(o azol o T LR 9 Sk A W aiastng SPGB -4 cabREY A

T 2 - nethoxyim no~ g . ”- (20 agfi)t a4 ditidzolyl)3 2 - ByRIpdXabetamido) - Gardepheyl ate (syn
- isoner) : 4 - carboxyhc acid
65 65 the corresponding functionally modified derivative such as 65




L) [} :
arginine salt of 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 - nethoxyi m no-
acetam dol - 3 - cephem- 4 - carboxylic acid (syn isoner) lysine salt of 7
-(2-(2- amno - 4 - thiazolyl) - 2 - nethoxyam no- 25 acet am dol -
3 - cephem- 4 - car boxylic acid (syn isomer) 25 7 - [2-

G

(2 - anino - 4 - tRiazolyl) -2 - pethoxyi mlﬁ%ﬁétmdol - 3 - cephem - 4 - 22

carboxykige acid hydrochl Ohbﬁﬁoﬂé‘ﬁﬁeﬂhﬁmm @ - an[u?o 4(- thaz np- rréthbxylmmo-
t hi azol yT)gI yci nam dol acetdmidoCep eaphem 44 - carhory ync-s«amar formate 30

In order to show the uti | iPi% loﬂpxm@% e (% °'Yi)he2 t ésthogdmigopf
some - 30 representsat i veé°tY ﬁl‘\?g@c il ej“( "t I oW ggtho;y,mgng_
Vitro Antibacterial Actdcstamidol Shigin Met. hﬂdoxylatb («ymﬁme’m i bacteri al

activity was determ ned by < h!Q'Obmlf‘b’r d2 agér-qm"m e 435thiazolyl) di2 ymethaxyiminpod
as described bel ow. acetamldo] « 3 - hydroxy - 3 - cep em - 4 - carboxylate (syn i

it b 17 mi thiazolyl) - 2 - € imino-
Toopful of the OVRY Ni ghicedahldbiiL & - droﬂy&)s Lol 2t Cborolacayonatman ot
cul ture of each test straian nmoEEn Ti-dasd2 sa;mdorm hthnaslybt-rbaked:rmxjmmo-t

infusion agar (H -agar )acetgmda %’%&:ﬁﬁy X TE%:,EST:B arfﬁ%ﬁ?g%‘;?ﬁgb toxy-

‘conpound and i ncubat ed ‘gﬁm}“; smer)
.concentration (M fy) was 4 (the correspb)(qﬁﬂg estlch & | o
40 (2) Test Compounds: odé nr7 - g cz; ( mo% {égﬁgamlyl)t-ﬁl amehexyiminoagetamido] -
et hoxyi m noacet am dol ' e .
2 7-2-(2- Arnino -3 4“3; QZ-O& o)(ylatelgtzynl 8[3'9' % n@ég%)ég%ggé[:%ta:ﬁ’é%j -

‘45 cephem - 4 - c2x boxy Ilmaamqsml § n (2 so(mer mb?- 4 - ZhiazolyD -- 2 Aimsthoxyimino-

'thiazolyl) - 2 - et hoxW?FP‘ﬁlﬂa’ce 2 b‘fﬁ@y isamethy hoxyli.6oaGid
(syn i SQ”?r) 4 7 h [2 acet ll(m?eA hem (ﬁ mi é‘é (synlﬁoitir) meTonyTie”
-met hoxyi m noacet am dol - Jysine t of -2 qb -omine -3 - tmmpl)d)m 2 -4methoxyammo-

carboxylic acid (®yn i gagﬁ%lp ido] - 3 - cephem - carboxyhc

‘4 - th | vl o |8Pﬁcet(aapdol -3-
arboy i o actd (syn | SRt xﬁp&%‘ﬁ{‘ﬂl&gﬁ% %ﬁg‘,’ﬁn .do.ffﬂeammba.,u--

n - butoxyi m noacet am d:atboxyllB acldd' - car box | ic aci g i sqmer)
55 7 7 - (230_ (2 - prto shpw thf: Zaf ctlve <l)und (I"), the test data of some
al | yl oxyi ni noacet ani dol™P" In v':;m k mﬁt’n Lar b8x° 1% acid (syn

isonmer) 8 7 -12 - (2 - m(ﬁq-est ﬁeﬁm&-hl azoI yl)
propar gyl oxyi m noacet am d@h Vttro3antlbﬁﬁ Eriiud ractiviey wascwatémimﬂlhy vheltdo-f(sq/ragarfpmr)

S R e oy oy S 2°'°W g S Yol W5 AR
3 - 60 Cephemcultu e of ﬁg .:%%m%rﬁ reakéd on heart infusion
60 10 7 - [2 - (2 - & (HKagar)! nceritrations of the test compound and

hexyl oxyi m noacet am dolmoubsed a3 ph Em20 hdurs Tchambmmyl inlgbirey concenpration i) yasl 1
7 -712 - (2 - Ari#d - sgxpresed !920'6("9‘}) -2 - cycl ohexyl oxyi mi noacet anmi dol - 3
- cephem - 4 - carboxyl i c(Ddest qtmmoundsorrer) 22 23

1, 600, 752 (2) Test COnp‘qhgds

i - idol. - 3
no- ceph m ()2 Q#m acld/%@:ﬂ mer me{hﬁfyérgngf;v'esamn °
chl or oet hoxyi ni nojs - acet gna gol (2 - 3umno cap eifiazolyl --2 ca.&m;\minsacaﬁmmo(sw
| soner) 5 5 céhem7- 4 - (:ﬂ'bexy(lQamd isomer) 4 - thiazolyl)
(2,2,2 - trifluoroethoxy-7- [2 - @- camoxypc 1‘“ i lso"l!jlpraz - °'§°"Y“E'éﬁ‘fé‘ﬁ¥"d°h 3-
car bOXy| ic acid (syn i SQ”éF Amino - 4 - thiazolyl) - 2 - methl)ﬁ‘y!mlzloace{a%xdo] (3 -
anino - 4 - thiazslyl )oxalcmbﬁum me]cephe .,4 ceqt 1eaedd Gsycomexylic acid no- .
15 7 - [2 - (2 - am no3-7& l2 -t(h ot - n -Ppropoxgiminepsetamidal -3 -
car boxvlic 10 10 c phem - xy c acl syn nsomer) :

y . 6 -2 - a%il - th olyl) - butzfxylmmoacetamldol «3.
10 no- cephem - ¢éarboxylic aci yn xsamtmo - :

t hi azol yI )gl yC| nasd dol 7 - [2cefthemind - -4 ¢ thigrolyl)|-i 2 - allyldxyiminparetgmidol - 3 - .
cephem 4 carboxyllc acid (syn isomer)
8 7-12-(2-Amino -4 -thiazolyl) - 2 - propargyloxyiminoacetamido] -3 - .
ce hem - 4 - carboxyhc acid (syn isomer)

9 7- [2 (2 - Amino -4 - thiazolyl) -2 -n - pentyloxyxmmoacetamndo] -3 -
60 . cephem 4 - carboxyhc acid (si'n isomer)
10 7-{2-{2 - Amino - 4 - thiazolyl) - 2 - n - hexyloxyiminoacetamido] - 3 - -

cephem 4 - carboxylic acid (syn isomer)
11 -[2 -(2 - Amino -4 -thiazolyl) - 2 - cyclohexyloxyiminoacetamido} -3 - .
cephem 4 - carboxylic acid (syn isomer) :

10
15
20
25

30

35

45

55



- - _ B .
Xy- ' _ 17 7 - [2 - (2 - amino - 4 - thiazolyl) - 2 -

~ /~hwdroxyacetanido] - 3 - cephem- 4 - carboxylic acid 15 no- 20 no- no-
?’5. 30 35 40 45 50 55 60 24
600, 735 24 - [err] 00 O 2\éll

"lerrlB_ferc) ferr] fere] [orr]l4073) arcl Lorc} {orc]
o- 1, 600, 735 (2) Test Compounds: 25 [err] [err] [err] [err] -

oo Lerrlrerr) (et berpd (Grr kel 1y [Shdoift 3 - [67) bubhosthonyiminey -

[err] [err] acetamido] - 3 - cephem - 4 - carboxylic acid (syn isomer)

no- 5 5 13 7-12- @- Ammo - 4 - thiazolyl) - 2 - (2,2,2 - trifluoroethoxy- 5
1mmo)acetam1do] - 3 - cephem - 4 - carboxylic acid (syn isomer)
no- 14 '7 - d[2 -(2 - amino -4 - thxazolyl)oxalylammo] -3 - cephem -4 - carboxylic
' acn
no- ' 15 7-12- (2 amino - 4 - thlazolyl)acetamldo] - 3 - cephem - 4 - carboxylic
10 10 acld 10
no- - 16 -{2 -(2 - amino -4 - thsazolyl)glycmamxdo] -3 -cephem -4 - carboxylic
: acld formate
xy- : 17 -[2 -(2 - amino - 4. thlazolyl) 2- hydroxyacetamldo] -3 - cephem -
: .4 - carboxyhc acid
15
] -
) - .
no- 20 - o )
no- ' . :
no- - : _ ' . ' : | U
25 . o - o : ' '
3-
: 30
.. B
a3 © :
i - 45
T 0
- 55
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[err] [err] ferr] [err] [err] [err] 26 :

1, 600, 735 ' 26 2. Protecting Effect z;”
Agai nst Experinmental Infections in Mce: (1) Test Method Male ICR strain ;

m ce aged 4 weeks, ch weighing 18.5-21.5 g. WeLo6 7 ed in groups of 10 : 2
m ce. The test bacM@h&—@W

soy aga(/'and then suspended in 5% nugrrtoTobtar P NE SIS RENSTon
correspofnding 5 to each challenge dell so: lﬁjéfg hErieijmbe pred
intraperitoneally with 0.5 m. of thg suspgnsiion{ A &qIA1 Mbh™cjont ai ni ng
each test conpound was gi ven. subcutaneously t¢ the |m de in yarj ous dosage
one hour -after the challenge. The [eri—vatjues wWere cgicyurafed fromthe
nunber of surviving mce for each doéage aftgar(jagr Hqys i ef | 10 '
observati on. “l=lelgligl|g |2
10 (2) Test Conpounds No. 1 7 - (2 - |(2 - Anifo | % [if&%pTy)) - 2 -
nmet hoxyi m noacetam dol - 3 - cephem -l 4_- _arq‘mx lic deid (kynl i sonmer) 15
reference 7 - [2 - (2 - AmMno - 4 - {thiazqlyl) 2| - jmefhokyi fm no-
15 acet ani dol cephal ospol anic acid (syn i soe ) A BB [lagtn R UKL E:
[err](s.c.) (ng/kg) M C (ug/ i .})S T&s °dp‘ﬁ]:dim¢5 % } | nocul um
‘Test Conpounds Test I nocul at &d ' Si ze
Bacteria Cel | s/ mouse - | ref erfenge I '
reference [err] 0.78 3. 13 Eschegijahim | % Sl Kk [err]
0. 95 2.8 coli 54 ' . R R D= R =R kA
10-[err]2 0. 05 0.1 100 = 0.39 |WM{W} 3[13|KlEbsiella
8x [err] <0. 98 0. 995 pneu ige 39 | -
[err]w <0. 025 .0.05 10 3 . 1.]56 50 Brofeup
9.9x [err] 0. 39 1.171 reBtjgerigFdn & | S —J'E -
[err] <0. 025 0.1 10 Z | 25 Al g shpsSn@ i g
1.2x 10 3.562*3 31. 427" WNarcescens| 5& :
10-2 0.39 1.56 *1: overpmrghtculttoye 2 Iqo-ford dilution of
t he overnight culture 20 : *3: treat ed, Watihatlwo|di Vi si onal
doses at | hr. and 3 hrs. after infectionn 208 |BcL8e SPR¢RY: (1) Test
Met hod: Ten nmale and 10 female rats ed 6 Medks @1 shn& h) were used
per group. Test conpound dissolved in|distijldd pater wag gijvep
subcut aneously and 25 ‘nt raveneougsty TO THE qni alfs Tnﬁese animal s were
observed for 7 days after dosing. 25| The [fer]]_ Val Lgs| merejcalcul ated from
the number of dead animals by the Litkhfi®ldS\Wa ¢ex DR NBtIPJ.3 (2) Test
Conpound: 7 - [2 - (2 - amino - 4 - thiazollyl)| -[2 {Vhe¥Hoxyi noacet ani dol
- 3- 30 cephem - 4 - carboxyli c. peid—{sy-—tgorpr)
30 : : : :
-|2181818|8 |83
1ol |lole o |- ©
VILY VIEY Vit ] VI =
8 E
- 2l | 3
z [|8 £ E
2 [15(8lsle] |2 8
FALHEINRENE:
Str(s |2 £l 5
. 18] |E15|Z|5]=|5]:] 2
3 Slel=|5|2|8]gl 2
2 E|l81E(2|=|E|lc|E| =
ﬁ - Lel.e v T_{ »n g ] 2
w | 2lo| 2212183 <
a - |EBls|28l2]2|35|8] &
=~ sl=]g2121el2l8|8] ©
) A jul | |[=d o [G]0n *
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_ v 27 1, 600, 735
7)(3) Test Results: [err] (rrg/ kg.) Test 5 ‘
-anf mal : Sex ' S. C. i.v the Male >8000 about
00sfat  of -Femal e

—sg5000— WI'TV (1h60R235 Net hod: 3 25

Test conpound was given orally to a group of 5 rats (JCL SD strain, 6-week-
5 old, male) which had been fasted. Bile and urine sanples were o
collected at 0-6 5 no-- 15 and 6-24 hrs. The
concentrations of the test .compound in the sanples were determ ned by

bi oassay (di sk nmethod) using Batillus subtilis ATCC-6633 as test organism
and the recoveries_in hile and urine were calculated. (2) Test Conpound: 10

7-12-(2- amno - fi-|thigdQlyl)|, 2 - n - pentyloxyim noacetamdol - 3
- 10 cephem - 4|- c& bBx -i-c_ge%'dg( sy igqoner) (3) Test Result: Total
recovery in bile|land ufine ij"m24 hrs| viwas |22. 8% [For| prlopRyl #ct c land/or
therapeutic adm pistralion, Jthe agtijpe jcogpound (JI ')} 15 pf [ hg present
invention is usefl in tpne fform of tonverftignal phqrgecedts ¢ad | glp
preparation which copt aj,o,ns__s% cpnp mrd,_ as an {crTi ingeediZent| in
adm xture w th ppar nBcett|i<al ‘oausepteb"}e carrigrs jsugh @as an prdanic or
. . . . .- vl 1. . . .
inorganic solid pr liquid exci pi ent Mfif[chlis suifablle flor [or BT, | par ent er al
or external adm fm O TS 1S Tlhe |phar npcelut ijcal
preparations mayj be in &qld df pLm guch [as|capsul ¢, ot(dBIfe { 2Dx | g [dragee,
oi ntment or su ppsiterhs [@& [En G qﬂicﬁfgnsuch s qdT Y. oR, | Buspensi on, or
20 0. 05 efmul i gn. (W |[me¢ded, therg nay be ) ndluded in the
above prepar-ati ofps—atdi-dary shibst aqce st abi | i zi ng agents,wgtting or
emul sifying agents, buffe¢rs{ang tjhe |otlher|50 ‘ ° o | onmmonl
used additives. \Wilg |t9¢ @bogape [ab [the¢ cpnpoundp g aryaf rameand al so
depend upon the 0.1~ |— |~ ]|o S5s |2 é’ga_and cpndifti pns| Of| TH® patient, a
kind of disease |and a|degreg of tlhe|ihfection, further [a kind of
the active conpqumd—if~TrtorbereagpHteed—e{c., an e Bingl ¢ dbse of
- about 50 ny., gco ng.,| 250 py.} and %00{ ng} of Fhe ttd Ve conpeund| (1) is
sufficient for=tjreatarn _iﬁ-ffe%_ti«msgdgagses_. cawsed” by pat h;eg@i& bact eri a.
In general, thglactive CJWpoﬁn[cP I} "chn be adqipi s{erkd fi n |an|aipunt
bet ween 1 ng/ and 3 100 g/ kg, prefegabgy 5.yo/ kg fand 50 np/ kg
30 -The starting|conpoginds ({{I1]) -gonk O V\Ihi gh Qarle d{sc] oged’fand c| ai ned in
our copendi ng applicgiiop No. |26294] &0 (JerBal No- LO@‘FTT.G), carrpe
prepared as 20 _| JilflugtrpBed Hel gw. 25 3p 48
1, 600, 735 S ) &) 228 lerf] |S [jerq] [err] [err]
[err] [err] [err]E[ ri& [err] 5 5 ~
3 SR AR 2] | s T(=|8|8]e
a @ R © 3 = Nl e2linl—= £
£ 3|2 |=l2 ElQ] o SlZlglalel 5
S S5|1Z(<|5|=|2 8] S s|2|8(S|E|8| =
SlZ|z|52|5|8| & |3|5|s|8|E(B] B
2|18|§l5(8|a|8 3 SIs|5|=(El2) &
2lslEl5|S|E|E|5] ® gls1s18|2l3| =
El8|S|z|2|E|E[E| = E|E|2|8|2]|3]| §
5i5(2l2lelz(z|E| 8
~la|lw|lal|ald | *
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[err] [err] [err] [err] [err] [err] wherein [err] is an aliphatic

hydr ocar bon resi due which may be substituted with hal ogen, carboxy or
esterified carboxy [err] is protected amno 5 . X is hal ogen

5 Y is lower alkoxycarbonyl, and Z is |ower alkyl Each of the above
processes are expl aid®ed in the following. Pr ocedls08,735Et heri fi cation 10

The compound (111b) and (I und (TT1)
10 or ?Em J) with an ethqt) T&f%@%@?@&?g{s‘%gggyﬁﬁﬁﬁ i‘l"‘%g&rsgg;@%on may be

conduct ed substantially in tMale KCRsra agedé weeks, Q!ﬂbYVGE*alIEZﬂsﬁF-d(léSSW@ used in

Process 2: Thiazole &ing ﬁh’gﬁiﬂm‘ °;°Stba°t°"a D{:ﬁ ‘?@p‘ H‘P} st
_can be prepared by reactit5ga LA M den e o e S p[eﬁeEJn lly With 0 r;&% oftshag

t hi ourea conpound ([err])s ppwneﬁtolwnypntandgéa;htdseuom ovamgiv nlshﬁcu nmﬁly

prepared by reacting a cd §
conducted substantigyly 'gr"ézﬁ E

20 ~ Process 3: Elim natl.on of Am no- prot ective G oup

izt et sine

20 The conpound (111.) ad@%ﬂ{%@qﬂ)ﬂe@n be prepared by subjecting a conmpound

t i t f t h
erchich (o)) oot o T i Pt £

conduct ed substanti 81|y in tdeesramd rdhnef2 aAnine -28 - thnazal&br-e%nh'tethnmmno-
Process E. acetamido]cephalospolanic acid (syn isomer) 25 Process 4:

Car boxy Formation The co qggd,gdng), ([err]) and ([err],) can be prepared
by transformng th ' S-BoX g )

- L0 —a—G-oRpoY
([err].) or ([err]ﬁ into free-cdrboxy gr¢upEDsdspimerkgt|ly. 28" MIC (ug/ml) 29

1, 600, 735 : Tcé?(‘ﬂ“oﬁmfs Yl ie npﬁest Compounds

conducted substantijal |y mestt he Jarciraed¢L—as—i afior egpat i

Process N. Bacteria .| Celis/mouse 1 reference Procéss p:reference

Oxi mati on The conpgumi— (T —Tanm{oe atso Pprepareg by TEeac l 7 & CPTTEOTTT

313

([err]) with a 5 EsdhéAlxy! afi ng,qer i Yagoye [ X Yg or |t salt

5 The hydr oxyl am n¢g decromsatlve (X1'V) may]be hydfyoxylam n mubstmuo.esll W tho.

an aliphatic hydrodarton lcbluuc whi-ch—gy—te—spbstittt t-h—hatogen;
carboxy or esterifile ROXY, art% Gt @ S<6"§ whi Clgogy © toI e refeft%d o 313
t hose as exenpl i fidd &“aeSUI tabl'e salt of ‘the hydroxlyliar ne _egd,_mt Ve .05

10 The reaction is uSus IIy condHct

30

(XI \/) rray be hydro III UI ; UC, |1_\yU| Uflvrlrut ou{f Ul{ € 40:’ tjlnre +!(€-

wat er, al cohl, tetrja hy f,,%an acers {)ﬁt
or any ot her sol verit—wh L'“ doestnot—adve

csal v 1 'Fllu:\nr\n ‘he-reacti-on of &
Re—|-eat Q-

ﬁgpventhﬁzﬂ splWent _sfich3s
sul figxi-de, [ pYg ol he o,

m xt ure thereof, and the reacthn tenper at

e

a salt of the hydrox§F,§l‘t"rj¢&g dagilvalt? I (

reaction is prefera

n§L4Z§[3itil@bl . Ih ¥ase fhado

us S a lbaa_gen ,O'qub ne )

1.56

Process 6: Thiadi azol Ring Fornptlon The corrpound (I'11,) can be prepared by

reacting a conpound (XV) with ayRyQllAdinsoter indakini@n(cMie. and then
reacting the resul tgnt conpounds: (tbé‘a’deu)mtmtvhd%mnal doseslat 0hr.dinth 3l hrd @ftérXiniettion.

20 Anong the starti ng_corrpogngcu(te 3Z“,mthe conpound of the formula: -
(1) Test Method:

Ten male and 10 female rats aged 6 weeks (JCL-SD strain) were used per
group. Test compound dissolved in distilled water was given subcutaneously and

25 - intraveneously to the animals. These animals were observed for 7 days after dosing.

The LD,, values were calculated from the number of dead animals by the

Litchfield-Wilcoxon method.
(2) Test Cbmpound:

7-12-(2- amino - 4 - thiazolyl) - 2 - methoxy:mmoacetamxdol -3-

30 cephem - 4 carboxylic acnd {syn isomer)
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3200, 1750, 1705,ph

. ' H

rr] [err] (111') [err] wherein [err] is thiadiazolyl or thiazolyl of

ihe formula: with :
rr] 25 ' [err] _

in which R' I s amno or protected ani no,

[err]- i's al kyl ,

be substituted mtﬂasthedsﬂgen car boxy or - esterlfled car boxy [err] | S
hydrogen or | ower al kyl, rpt-ovidetrthat—ferr ani no whi ch may be
protected with formyl, 2 i s hydr t)gen'- mg(ﬁgm) 10

wheny [err] is ethyl, |spré;,py4| qr a&_;gxyl, i sgrove|l and, usgful as a starting
matérial in the aforerre '

Particul ars of each defi nkgtl on mM% abpv e 889k .Gbﬁésﬁx@?erred to those as
expl ai ned before. 35 Y Folll g eka S Bre_ginwyert only for

expjgai ning this inventi G- _ Qli | rg%lg@zt I)>§bbe1{'—'~- .
Preparation of The e bl g‘ Corrpounds. Exanple A (1) A solution of ethyl

2- met hoxyi m noa@gtng égkda (a m'xture of syn and anti- - the -

I sonmers) (34 6 g esnclom ouml)w rtdaa) hlhybﬁrnmr(m ssrzeman, -Wyeekn et hanol
(200 ni.) 40 F g;! Pleyivere ¢ taaPé and 3

al | Bued to stande ﬁf““@%ﬁ?‘biﬂﬁsﬁ og t.ﬁl"%’éﬂ%rs s vere
col l ected by fi Iotgm“smm rivd ‘hhulehhﬂ e wite calculated an dried to

|mno - 3 - t - butoxycarbonyl - hydrazonobutyrate (a

%’jmﬁ S T L

broad s), 4.35 (2H, q, J=7 Hz 45 (3H, s), 200(3H s),

give ethyl 2 -
—m—)et-ure of oyn Kde ﬁ

TTEeg (9H, s), 13T :%"2"’ E ’éﬁg““"‘?z Sul s ofleehl ori de (15.9 m ) wtls
refermﬁd W th sti rr' Neo. @qgndfoé a% Ersﬁktéstlép Hitac@e Bhp&ilddXty 2 -
3. [AELHOXYi M [ - 3f thel preseht!invdntivdarib@syd fythe a‘zmobubxw‘e fitichall ptArmaceutical
_ i xture of SPIE timawhlph ¢Mrssl gmnmoe ai‘-we nenea@w ré de (150 .
0. .){ and 50 INE gq:‘gﬁ ch\?ﬁg‘m Z'é"ﬁ"l éeﬁste }@l rrper at ure.
mhe reacti onﬁwhurrﬁ ceu du\w@a@ mrfo(r apsule)
T y| ene 2hl or idchged, ain snem,assrmwhw qmm hquxd foff) such assolutxon, suspensxon or 20
0.05, 6000, 735 emulsion.” If n%e:ied ere may be mcludedlm the bﬂ%ﬁ%ﬂr}arw%l %\&ﬂlggt ur at ed
ous sol uti ofinsances, sranilizng agents WHuIer SR a et Rl r i e dlEous

ion of sodi ummm ﬂ{elddﬁhgaﬂﬂhdédnﬁﬁuﬁaé%ayWﬁQMﬁddmaﬁélhé ﬁ&u?olihﬁ sol vent
i stil®®ed ofate md ndmoramf thelpattéﬁhet lond of\nasas and 4 degceelyy theohfection,

nat ogr aphy . é‘é}aj’é’! :% fﬂ‘z&‘ﬁ eanstarage sigleane (19. 1)
an s sffséaofnt oy b r%t ﬁfc seglé?? i% ﬁi%‘ghdﬁ) (;:I;: ral (1,2,3 -

1.96N1 adi azol - 4. th ¢/d E'P cdnBeradiniisosRed ﬁgu tweEn Vhghkg adr I | | R

--156' Ej 1728 1595?5’&&]3%@%5 rﬁﬁkaé}r\d[@rmqfl)sm SZO(IHc s), 4. 46a(2H Pl J=7
Hz), 4.06 (3H sJ, b 658che L QABSHORR F“t
ractons. ot by ogmagAistas s e o LA B

= oyl ) detate (antnllustsa) v(o 7 g.) was o tar ned as an oil. 1.R [err]: 1730,

I RUEE

1590 [err] NMR [err] ([err]) 9.38 (IH, s), 4.47 (2H, g, J=7 Hz), 4.20
(3H, s), 1.40 (3H, t,J=PHz) 15 - (3) I N Aqueous sol ution of sodium

‘hydroxide (6.7 m.) was added to a solution 15 of ethyl 2 - nethoxyimno -

2 "5 1,2,3 - thiadiazol - 4 - yl)acetate (syn isoner) (1.2 g.) in nethanol
(10 ~) ‘and the mixture was stirred for 1.5 hours at anbient tenperature.
Met hanol was distilled off fromthe reaction mixture and water was added to
the residue. The m xture was washed with ether, adjusted to pHI with 20
10% hydrochl oric acid and extracted with ethyl acetate. The extract was
washegd 20 with a saturated aqueous sol ution of sodiumchloride and dried
over magnesi um '




s () .
sul fate. The solvent was distilled off to give prisnms of 2 - nmethoxyimno -
2 - (1,2,3 - thiadiazol - 4 - yl)acetic acid (syn isoner) (0.7 g.), mp. e
110 to 113C. I.R [err]:2750-2 150, 1730, 1595 [err] 25 ' 2

NMRJ[err] ([err]-DNMSO: 9.47 (1H, s), 4.01 (3 . o
25 Exanple B (1) Pulileri zed LntaSQl 1m rarbonm‘p’@qﬁ g.) was added to a 28

sol utiopof ethyl 2 hydroxyi ni noacet oacet at e (a m xture of syn and anti
i somers)y (152 g.) in acetone (500 m .¥- Cﬂmon'ﬁt-hgﬂll sml)fa;e (13 g. ) was
dropwi se added thereto with stirring ove Atz 48 o [err] and
:the m xture was stirred for 2 hours. Ax insél uble rraterl%tl 30 was filtered
off and the filtrate was concentrat ed/uﬁjerm‘r educed pres C"C%{é"')fi | t er ed
_insoluble material was dissol ve t 00 nl.) an hi Nsolutlon was
"added to the residue. The nixt u’?eh\%h?e@?régt ed tw ce \g\n 3,,hy| acetate
(300 m.).. The extract was washed twilce t Riwet-an (T2D0 .) and with a
‘saturated sodi um 35 chl ori de aqtieqers ol ugl on (20 m .) and dried over
-magnesi um sul fate. The solvent 35 was di stl | 1 ed OI_ kj der reduced pressure
and the resr due was di'stilled under educed pr srf,ura% gi ve col ourl ess oil
~of ethyl 2 - nethoxyim noacet odigletamg (a eY of syn and anti isoners)
(145.3 g.), bp 55 to 64C/0.5 nm Hy. |. rr9 1& éﬁ 1600 [err] 40
"NMR [err] ([err]): 4.33 (4H, q, J%8 %)e 4.08 (3H s)N 3.95 (3H, s),
02.40 (3H, 40 s), 1.93 (3H s), 1,33 (PHe} (1!1)‘8 Hz) (2),Sul fur, J phl ori de
(235 m.) was dropw se added over 20 mrnutes W th strrr g pnd |c -cooling
to a solution of ethyl 2 - netHd¥ n$acetoacetate (R r) (500 g.)
in acetic acid (500 m.), and the m xt@ré?was stirred overn gh-tazunder 45
;coolivag with water. Nitrogen gas was intNoduced to the r actlon m xture for
2 45 hours, and the resulting m xture ourgd i nt IWater 1 ) After
_extracting vmth met hyl ene chloride (500 m . dnt\ﬁrge \%}th ene
chloride (200 nm.), the extracts were cofHi he conbi ned ext ct were
washed with a saturated aqueous sol ution of sbdigarxhl orjde @l @fll ust ed
to pH 6.5 by addi ng water (800 50 m.) and sodium b} c l:ionate
Met hyl ene chl oride | ayer was separated, washed with % ueous sol ution
of sodiumchloride and dried over nagne5| um sul fate. The sol vent was
distilled off to give et “2“ RL fﬂcalbm residue hichamayaleeotubatituted; with
i somer) (559 g.). |.R [er °§{.'i, °"Y7,' ‘ faf's%‘y (3) Ethyl 2 -
met hoxyimno - 4 - ¢hl oroacex yn isoner) (50 g.) was 5_ added
over 3 mnutes with stirrin atlowrbil@n!catbemeamiture to a sol ution of '
thiourea (18.4 g.) and sodi %ﬁé “g“(e o sg %) g ?(tnguova met hanol
(250 m.) and water (250 m)-2ChPt e aBoye Rrossy=y rp ‘enplitned 1 b foliowing™, (%45
the reaction m xture was Procdsett Ethdrinicattoe and adjusted to pH 6.3 with a

saturated aqueous s kﬂ ution ?.llfl gtgpqmﬁ (I11,) apgd (1I1,) can be P@lnared by reacting a compound (IIL,) l

an etherifying age
1,600, 735 hls reaction. may be com;?& pﬁ:bgantlally in the same manner as the
b| carbonate. After stirridfgresaiy &sgrcn tes at t e sane tenperature,

precipitates fate wer e coIIected by filtration,

. P higz
washed with water (200 n "?cﬁ"rel%‘fmnﬁn oﬂd g?ﬁﬁ%n P reparfg]beyélﬁﬁ a compound (I11,)
cti

ether (100 m.), and dri e&i‘ (tll@) ith EY, Tes uﬂher compound
met hoxyimno - 2 - (2 - aiiij)@an belpapared &za ng-a ¢o (m.g wathahipegal | soner)
(37.8 g.), mp. 161 to [ er érg“tlumreactéolr,:ré?::zs ]; conducted;su stantlally in thecsepip - mapgeyOas the
3300, 3150, 1725, 1630, FtoPs "5 NMR

[err]([err]): 6.72 fd H, S?rocdis 9 Elimitdtion bOAfinD) rotéct@g Grédg g, J=7 Hz), :
4.03[err] s), 1.38 (3H, JEhE compour 4)II.EB¢¢1€1 eg:we prepyrediy selukebtiolg acorapound
‘suspension of ethyl 2 - ‘Hegy ) fP sliminat “re‘\°§°“° ‘FﬁHﬁB“’Ct“’EgB’“P inthg pr9tsFted amino

-4 tiv
yl)acetate (syn isoner) (22 jeadtion dmdy berebAaRMS Mdstantially i fhe same mkis 48
- of sodi um hydroxi de2g 12 rrdfor)emamméd’la-onesxliure was stirred for 15 hours at :

P

10 ambi ent terrperature e re i.on rl’r_]xtu.re was adjusted to pH 7.0 with
10% hydr ochl oric acid an ﬁg‘}“ &@é 'f’ﬂ el &ﬁf) B € br arq,g gf e
The (3H, - estenﬁed Eo uHJ,)O(lII)(;&ﬁ fruu oxy
et hyl, acetate, adjusted txronm—lr@p@mlxh 10% hydr ochl oric acid and stirred

under ice-cooling to precipitate crystals. The 15 crystals were
collected by filtration, washed with acetone and recrystallized from 15



TR

L 4 &
15 et hanol to give colorless needles of 2 - nethoxyimno - 2
(2 - amno - 1,3 - thiazol - 4- yl )yacetic acid (syn isoner) (1.1 g.)
: 30\ nt . R [err] 3150, 1670, 1610, 1585 [err] was
N MR [err] dsmlg\gSO) 7.20 (2H, broad s), 6 85
—L 1 H2B ), —20-L
Exanpl e C This reaction may be conducted substanuallyZIO t(lq_)salﬁmmhmey las @lhal or i:de

(35.2 g.) was add@ementionsd Psocess N-o the stirred solution of 2 -
ethyl 2 - ethoxypfc&e s: Odmatiéhkobut yrate (syn isoner, 48.9 g.) in acetic
acid 'C. . The compound (I,)c zbem aepaéd bmthgapanﬁﬁuud d]l,)owith £t| rred

at the sameSterrpé)/"ei)’,he rfecﬁer-a “’% ° try]lgmlrn%ssu ant, sgl uti oA
into water (200 al 3 ngﬂ ggl %e?e% ed with hal% n, carbox th
net hyl ene chlori ste}l’ &l d ﬁ@ rtié@lars rélolb rélerﬁe’d §ltha: xediph

solution 25 of bddneuSmt@blb ealt afehe hydroxylaing derivaiite(XEY) naay be bydrochidride on of

sodi um bi caPbonal¥' gﬂ 5. usual‘y co%ﬁc?ed ln-l;.hceon§9n|tlg;[lallo V\? cq Ise\»gtt over 10 '
magnesi um sul f at gicgHn, tet!f-a drofuran, acetonitrile, dxmethylsulfox 5%-[& gwe Eﬁr péfer reduced
pressure to gi vesdl!teh hich doeehdncwd rsdynoﬂuen the eaction, ér @ mi kouhedeblt, yidat e (syn

i somer, é; g. ) theg; °§° E ritical. xture of ethyl 2 - .
ot hoxyl e nol 3 q@l tas M£ ne( E: %é(%hls used as a reagent, (15 .
38.7 g.), thi our[ehg tlfm p.re, I um acg'snglt egy ) nvemm g?l%sr (95 ni.)
and The Prod:zr;e: Thxadnazol Rtherm m | re\g/gfngs at é 0r mrp%(gnda(txvd)'&:thf or 40

m nutes. After t wraa .

adj ust ed tqopH 6?.%@@'};}5% ‘:ﬂ’ %wgfsm s% y? cg"\@ eresucfa'f}ﬁo'lg?%"élfil%vg)[w"h t he 20
appeared precipitat &momtrhe stat:tinh@ompdmkiylli)r tlabrcampwnda:rﬁalwmghﬂd—w th

di i sopropyl ether to give 35 eth (2- amno - 4 - thlazolyl)uZ_'
- et hoxyi m noacetate (syn isomner, 14&— -)‘.QLR° 35 . 35 np
130 to [err]. R [err]: 3450, 3275, 312 1715, 1620 cm e (4IrB) Et hyl 2 -
(2 - amno - 4 - thiazolyl) - 2 - ethox i_rf\rxnoacetate(synlsorrer 5 ¢g.) was
-added to a m xture of I N sodi um hydroxide £45.9 nml.) and ethanol” (30 ml.)

3H, 40 whe stirred at roomterrperature for 5 hours.

After renoving etha 015 ﬂf‘f“BﬁP’(yh%" thiggolylaf the; lFmulao) ut i on under reduced

pressure, the residue was dissolved in (60 m.) and adjusted to pH
“"ﬂ‘z 0 with 108 hydrochloric acid. The s I was subjected to salti ng- t,

and the precrpltates mere collected by ration and dried to give 2 (2

- ami$o - 4 - th '“[‘é'f{f]i; k? no te@ mnoac;tlc acid (syn isoner, 2 9 9.).

45 ]

45 2 45 which may be subs:::zt ‘%y rbosrh ﬁ&%ﬁﬁ? ia%b&%@};]c%ﬁ[kg , 1=7

Hz), 4.09 (2H, q. JR:VIsIHz rogﬁ «820 wdrtdlkyl) |, 24( 2H br oad s}( the (4) 2 -

Am not hi azol0 - 4ptovid itgae ;s; ! y}kglr ﬁfﬂfdﬁ@t’?‘ﬁd with farmd.pad sﬁhﬁmgeaoo g’}’

h
ML) or ' acid (85. t‘%’ Ts ot Gnc G etol &M(g infheerialldQnd afremeWESned PrRaLed in a
(theSiMlar so 5 Partxcularﬂﬂhb&:h d_:et'imtlha dbieeire @o foe (rbferréd tthose a5 - (2 -

f or mani dot hj azol expl €. et.hox noacetic acid (s sorre
o P 1ot g2l o olowhgramples re sagn hy %é@%ﬁtﬁsr{rthﬂ" rcdes By
(m )IOIOYT) {51 18 (3H, Prepﬂraﬁod-h’f)'rhefsté}anéébinpdinds.'l 6 Hz), 7.56 (IH s), 8 56 (I H

- 2.62 (IH br oa(cil)i 15q| " xam leA ‘ta t mpl e D
55 55 sog of sthyl 2m Pace ure%.a‘ggg no -3 -
- theoxobut yrat e40( Syn;ggﬁﬁ)‘ég for h url a ld?i? |’a I}.‘to 40
.acetaone (75 m .) pweipitae ey pwymlsm&mp l¢c®dill|ujr€m alﬁn,z;/agh ed withtethadbli 1 ri ng,
and 2be mixture mds Qtteﬂr rtfedSI ymnaur e3 f ot - 1b9°menbgg£l¢he
W th

223 nsol ubl e subst aRtE g}%ﬁsg‘ﬂ" m‘%ggﬁsﬁh“%ﬂ o0 mp 14440 A

acetone. Thg washi ngdy ﬁﬂ‘% Do B8t {INEbRaE QDB hIANg, evapRy, Afrd  6Qs
. the32 - (3H, 8, 200(3H s), 150 (9H S)l,lBE)(BH735!=t7d'ldryness under

redu@&d pressure. er.and the aqueous
sol uti on was ext &ﬁ%@k% rdl %on&e?&; gde??%&%xm ?561 lFm‘: ent témperat he d with
thedN aqueous sol ut (aQﬁ;xmerQ amnamh nﬁrnle )ac14 &.pid n@ﬂ@ﬂenma (lusmsli dndt e, and
boxyt hen evaporit ed the nlix e‘stsStl! mb ntdemperature ol qihg eeagtionypixt@re.  ox$0- 2
- 5 propoxyf”?ﬁ‘ﬁlé Fg,yvatte ethl ng;c orjdel ©f was was ed with
5 (2) Ethyl 3 - oxo - 2 - propoxyr m nobutyrate (syn isoner, 15.4 g.) and
sul furyl chloride (10.6 g.) were dissolved in acetic aci.d (15.4 m.),
warnmed at 35 to [err] for




10 m nutes wrth stirring and then stirred at anbient tenperature for
‘additional 6 hours. The reaction mxture was poured into ice-water (200
m.) and the resultant 10 ~m xture was extracted:twice with chloroform
. The extract. was washed with, an 10 aqueous sol ution of sodium chloride,,
‘twice a saturated agqifous sol ution of sodium bi d#MhB¥ate apd once with

.

water iq turn, dried over waAREN@RA W iafidibdbfucoRShIItIR orARRAT BtSborkR SHYPRFS

“under reéduced pressure tos umedeqtepbs sblutiot bf ediom-chBride andodried dver magnesmm sulfate.

i propoxyi m nobutyrate (syn

off 4p|give jan oil. The oil| w @p¢ y column

1740, 1710, 1695, 14 5 EI;) matogfaph on snlge d&él using a mlxture of benzene an n- zl‘eg] as an

nt_to firstly give ethyl 2 - miethoxyimino - 2 - (1,2,3 - t

"Ethyl 4 - chloro - 3 - oxcyl)ace&te—(s nm&xymmg)phptwrta%@c( syn i soner,

g.), thiourea (4.97 g.) and !;de 13 i Memiydr at e fé ?—l wer e d| ssoI ved
in a mxture of water (40 m N té'rjnﬁ;wﬁ) ﬂrlsg(zéﬂ'lrﬂ (zélnﬂrjsf £y 400 GH. 9r38f3H.
for an hour. The. reaction mixtufé wasS adjusted to pH 6.5 with a saturated
aqueous sol ution of Ipot assi uﬁ‘roﬂﬂsubsequenc&ndmmethylandeﬂhmmimmgz a(iR, st thiadiaebl -
at the same tenperature f&r %‘Fﬁ,‘,ﬁag dg‘ef)‘ﬂhég)ﬂ&s phtaiasddstantqilng crystal s
were collected by filtrationyWesh c?( &ﬁkm s?@dﬂii{' sqgfgg)yk z(e(ghesr) 14@%
then dried to give crystalline o 7)2 - : azo

_propoxyi m noacet at e syn | so , 10 55 - err r 346
{3260, 3120, 1720, 1 ss°ﬂ'g°"°‘rrgd ﬁﬁ]ny gz} ut(nlorzr
.0.88 (3H, t, J=7 Hz), etﬁanol f%n]lq?)md iPred @, hours lent

4.04 (2H, t, J=7 Hz)

pztd;ur Mdhaﬁ!on dlﬁllaﬁo l'ronhi th actign E&t(rﬁ Ialnd w tey

cetate (syn i some 2310 g Tﬁlaﬁ%:%% 1 m*&f&& Mg m“
- met hagel (39 30 nUIWa lmu ik .of 2WarsetBéxlyintimg - at-
'35 to [err] for.5 hours ﬂf& thl h@ d@!ﬂ mmeh(Mae),@emdé%tq HB e
under reduced pressyge, the pH 2.5 with
-10/9 hydrochloric aglgd The pr €eci p'IT t’es re c ec?gg&bﬁq | ltration and

dried to give 2 - (2 - am no - 4 - thiazolyl) -Ex2mple® OpOXXI m noacetic acid -

qglggg;sol ippgfethyl 2 -

rﬁ in acetone
irring over 1

(syni somer, 6.2 g.) 1?1{10@!1‘“ sized @SSl“mcabe“a‘F(ﬁogeW? ad
inoacétoacetate (a mixture of syn
(broad), 1630 1610 1460 Dlmeth lsu fate(l30g)was dry

: (DVMBO-d, ): 0.89 (3Hs3ot, JE&urHZ}Sto 0 sstﬁreafdﬂZZ hous. Dﬁm olithle Material

'J=7 Hz), 6.83 (IH s), egaem&r%cgﬂfam d)lt

ghggi r aQ c%ncgtgra.ted,qmd eroteduced (pkesisuretl The
yl) - 2 - n - propoxyr mn ‘j“ ‘ifﬁg :e‘i ‘i" '%‘{,’”ﬁ" ith Egt sf“;'&;‘ iy
anhydride (38.8 g.) and f Fhdibsira Ld s 0P G lod BB caramateodtum

"simlar nanner to that of cﬁomlcphmoﬁs folYipn mml hend dhbdaowabmagnnanin gilflatewle solvent

)o

triturated with diisopropyps dist 551“' ofistilledy under
T e e T R e
(dec.). I.R [err]: 3200, 31121@ v“ 045, 139750%00

ppm): 0.92 (3H, t, 367 Hz), MI\BR { C%Xﬂéﬁé! 4,73=Blﬂl) 4@5(31‘[ ), 395(3H s), 240 (312
(2H t, J=7 Hz), 7.53 (IH s), 4 QD 1P BlabdtoHR (1) Ethyl 2 -

hydroxyimno - 3 - oxobutyra@ﬁsénﬁuﬁ dhﬁﬂaer(zssaﬁ)gwas drbvsePEdARY lovérO® dRutes %ith

'g.), potassium carbonate (tﬂﬁngaa .ige-apolin atsoheor(dﬁﬂ .-)metisoxgintiopestt@gietata (yn

sim | ar manner tO ”lat of lS qetic g qﬁ(é mixture; stirred overnight ufnde;
propoxyimno - 50 B 3 e g%f%rr S P e ke

l.R [err]: 1745 1690 16&9&1 1eske’ ¢hidvidd!( I.) and teide| withDfeehylenk ridé (200t ml.),) ehé

i SO - propexyimno -

'Hz), 1.35 (6H, d, J=6 2k ext@ctsz:e(espomm%e%d Ihqcmtrlne(ceﬁtrar:tn ere‘,.’g v2yphert i a saturated

.chloride (24.5 g.) gﬂd ac e@.g.;%?f o

S by addi
%ﬁl% ld se aratedrﬁlxgrﬁm
odiu fd@ el' thagheSiuf] sulfdte. The

nmanner to that of Exarrpiorbleﬁl- E% dlﬂ-luﬂg)fflw gitehoyityl 4-- mdﬂmymmo 34 - ghloroacefoacetate

ropoxyi m nobutyrate (s n(SY'slBR'E"r oil. I.R J[err]: 1745, 1715,
E37§ [grr] 35 (s S T 1065 d- Lerrl 1, 600, 735
- 33 and ' (3)Eth|4-ch|oro-3-oxo-2-|so-
pr opoxyi m nobut yr at é5( syn' Zhmethoxyimino - 4 - chloroacetoacetate (sy,glsog\e Og)was
ChCursal 13,45, o0 um SERLACE PP e e Al
~and (2507mi)) AVYBF QirkikgCrdt B8l nlidlted 41401 ase Q@Y RAction

Example D-(3) to give et hyﬁoltﬂ with(i¢ and adyusteslitd pH 53| with agaturaydd)aqueo@s solutigmof-sodium

- propoxyi m noacetate (syn isonmer, 27.3 g.), np.

——



. ¢ .
162 toferr]:

)

‘err] |: 3460, 3430, 3260, 3150, 1725, 1615, 1540 [err] furyl
(DI\/BOd* ppn): 1.17 (6H, d, J-=6 Hz), 1.24 (3H t, J=7 Hz), 4-4.7
6.86 (IH, s), 7.24 (2H s) (4) Ethyl 2 - (2 - aminothiazol - 4 -
i3$0 - propoxyi m noacetate (9wo00f8san = 10 = 10 i sper -
TN a4 Qe k) %pmm b0fhe Gamot e QRles (156, 10

' were collected by : ratgg ﬂﬁf\i\t &lﬁﬂaﬂend éb‘:vxm di f‘n *

_ treated
umn in a simlar marter (1I0@mi.)hand driedamgive colorless crystals of ethyl 2 - methoxﬁlm?‘li D-(4) to

san give,2 - ( arff namnjeLd Wi Jacetage (syn isgmer) (31§ b 2A- 19118 1623C.
*acetic aClé (syn l% :72?%25%5 E%I oa)d 2 '438(5#3/5_7 H§)610
3080, 1650, 1610 [err]aoﬁﬁ s) l381.’ﬂ-l 17 Hz) 'N.

(3H,
12a2 EGH dd J46 H; gi lOml q nH%z yl2 hoxy1 é
( road s) 9 aml - thi l 4’ '§ }i%‘ |somer é‘l@a é 9 -
ol - pronoxyl m Oacetsbﬁtlﬁcofdo 16M&ydh'§ﬂﬂ€(12 Yend't Qﬂith& rae uﬁ afl. ) amy
formc aC| : h“?“ nt- mperamrea'ﬂ@dreawoa nslxtm as ajustedrtotpdi ﬂlﬂatntlolO"/Exanpl e

F(5) to gi ve 2 :‘lﬂo u was s ‘:’sltt led o%;:ttlg:r reducespressure. g %
adjuste .8
S0 propoxyim 3& o digged ippH 28 % oc 20

pn)

(3H,
ﬁy Stirt eﬁQﬁE&uc
and crystals were col datb filtrdnon, washed with acetone and recrystalhzed fram R [ets ] :

tion 32005 3130 171c;tham thopyimino ¢t 2 ming -263 ¢ 6H, d
,fe'n2:4 4 (IH m, ﬁ‘f??(,g ?‘?%E%d{ “g‘ﬂ‘fg;g% (IH, brOZE s) 25 ( .

was Exanpl e F : NM.R a,,,,. (d,-DMSO): 7.20 (2H, broad s),5$5(m;L§), R83 3BYky! 1 odi de
with (46r2§ g.) vvas added dropwi se to a stirred suspenS| on of et hyI 2 -

hed 20

R A e, S ﬁ&g%bma 10 odee BUBRL BRI
ll

’C stirred at (3) (“%orh)tae tamperetufc;nandﬂfsthmdra‘ethe's eteﬂﬁsulgtlﬂﬂfor&ﬁlhuﬁlﬂ on was

filtered, and watfmad Itant solutiem ingp-water (200 ml;)| t!‘?%ﬁ‘ iop w@s
ol o0 B e e SRR, e
i n vacuo. After aadd&aagde.“uem BOﬂnerriol ioh Gvak Utied ®Ve ei utah@n was
12 - extracted W|th r@néu-?qtGrlméptemeeetomva%@qumhwmqo:h oxos-4hashed with

ae i
e] @ saturate aqu éﬁ?%’gﬁ?}ﬂ@ drkecLhB}(& ty?;qggg ium ﬁ@
Tt sul faate anl’ 2 - isomer 387F)’ thiourea (13.2 ), ye ethyl 2
The - n - butoxyim rwmer(%m odrah #&° ( foy 4013i'iutes Afnesﬂ:mespltattﬂscﬂut n)was Oi |

we 35 35 | R [err iy owth =°1 bm h' arbopte éi?ﬂ?i"ﬁ@m of
=) ethyl 2 - %1- blﬁt’m@ Hf}nm e tﬂ ms Yy, sul faryl

-.uchl @si de ( 5 gmp 130nd 13r°€X i ¢ aci d vvas stl rfed at 40 T’or 1
wei (syn . LR. vie" 345%3Hl§5é1525aﬂd5,fll§2(1¢mf at roomtenperture for 5.5

e(a hours. After water ‘&%g?&ﬂ z) X}ﬁ’iﬁo49 thiazol dc&edetﬂ%mfm&zah sEE‘BSm?Ol ution

under ice cool i rsg,) &loH hiRfhrd\GTINSSdikird 6 6kidd anol(30ml)
3H, net M0l ene &hl or iadé stitedes roomBempefitaredit 5aotrsvm&erwam riol fraiahe an 40

~aqueous sol uti orfesyka lva water (6] uti on of
i sodi um chl or i de (b} ﬂgﬁﬁs% m‘?&f | %ﬁyﬁﬁ ;%d ?nggg)ut i on was

syn concentrated in (yamumot-m thieolyl) - dhexyiininoabét nria)mer,429go;.hl oro -. 3 -

g 160, 1615 it 45
o yrate (vn Ay sm&fgﬁ ?’ﬁb’fh 5, 490/gH. & FrHHPS (i) A

thesol ution of ethyl 2 - "'n - tox | no .- -4 - .chloro - 3 - oxobutyrate (syn
j;-;-isomer, 52.1 g. ) i2ouReaA m@th@zqy -Hbd?um@mmmbaeﬁc hnydjfsatt Bori@8. 4 g

¥ wat ef, (130, n 8),form|cac1d SSSg)andacepﬁa y gig % %ﬁs St rred
lne “at a¥c forSdl o5 anne:ﬁt‘:)mt) é)i‘ll,;.'xam liugdﬁn mém%othaz im to p
=W t h -an aqueous sogghtdb sxog 3050¢ E10D oma'te ggggr“hgze}] éfqgﬂgo'r’éﬁ
cooling, and stirr g mmf 14i T 758 t at es
were coll ected by fiI l?gﬂ ne Ghe g \}?A"‘fa Shat er and dii sopropyl ether
inturn tossgive ethyl 2 - (2 - am notgiamgp@D- 4 - yl) - 2 - n - 55
=x but 086yi m noacet ate(l()§' suusmmn of@ﬂthZ h))drownlozen-oxqbzx&@te G isomer, o
__“ R [err] 3460, 1523 dlde ;'_p%ate Inl )swa:fn;a;ided dropu::t:
755 NMR 8 <Dw$¢;%m., i2s O hﬁm&m o ’ dby‘?k"?at Pind 4. 12 (31
t-, J=6 Hz)60 4. 3lvabhetiwith acdthZ The)waskings and thefiltiaie; we?e adinb{nzttandsevarfoddted solqot i on

of ethyl 2 - (2 - ami nothiazol - 4 - yl) - 2 - n - butoxyimno- acetate
(syn isoner, 36 g.), nmethanol (133 m.), tetrahydrofuran (133 nl.) and 2N

.J




. )
34 : 1, 660, 735 aqueous sol ution of

sodlunlhydrOX|de (133 m.) was stirred at[err] for 5 hours. After the

resul tant solution was concentrated in vacuo, the residue was di'ssolved in-
water. The solution was adjusted to pH 7 with 10% hydt ochl oric acid and
treated with activatsd charcoal The sol ution massaﬁngsted to pH 2.0 with

10% hydgochloric 5~ -and tl Ty ea ror. 20, m e unaer I"Ce COOt] ngand
The precFpitates were. collg =0 i eff}gfjdqﬁ %E, ashed
acetone in turn, and drie nli ngqueeu ohuti Qofsoaml ida.Zda dnv mng nr subfate, drd

- but.oxyi ninoacetic aci d (heyevapemirdrtp de¥hess updsr. refycey [pesssufe ta3gRbethd 90pxo - 2 -
1660, 1620 [err] N.MR spfemmwbutvmsyn §omE, {B4e il 3=7 Hz), 1.0-1.9

(4H, m, 4.06 (2H t, 1 () Eth 13 oxol2 7. nﬁm%ﬂu&r“é‘ yﬁ)soer, 2514 ¥ad sulfuryl
broad s) chlonde (l )werédlss 5§d (aédtic(acla(:IS t B5 t49°C for
added dropwi se to acetlc QIE" agembxmtrs atlrreé?nadd“md'b
emerat ure over 5 fpute AL E:e f:“t:ra gm 5 nl e e oo
Ami not hi azol - 4 - yI) ueoud sol uh QXYSbB'hmoaﬂ& Cuﬂed fiydled SQUEBIs, s&ﬁio.

was added to the soluti on:gdudmlcarbp(a‘attsenﬂ anqg wltlawde%tuﬂ,ddemverm% sr‘lum sFullfate. a3nd
tenperature for 3 15 B Effft ' ohloro -3 -
After. concentratingkhe rg’§ ‘%740 % o CT?F{ g?hhe resi due was
di ssol ved in diethyl ether. The soI uti on was vvashed WI t h water and a
saturated aqueous sol uti on qB)&byinurchbkd 03 I-d!&) in- ismpaxymdﬁdbadraw(e,rmsmgﬂesugm

sul fate and concentrated ¥ °b¥ ra Ch%se‘de 8 pixjure
sol ution of n-hexane (I pglgm vl 85] Stlfrlrte ere;:::lomn
a

col I'ected by. filt ratpon t carbonde uaderc aling d){timma erat(ﬁ-efor)if i r-The
n- \_20 but oxyi m noacet prscipitdtigg @'ysmls scmerc llezedlb 1trati|on,R r lth 33&0, and

3160, 3050, 1700, 1680, 1 @Pfﬂfv‘ ofy. 30d ftheny df i et'!yjé H“‘ 0-4-
J=6Hz), 1.0-2.2 (4H m, THENad B e 0 P > Bl oy 5

12.66 (IH, broad s).2525 NMRapp -DMSO)088(3HtJ—7Hz),127(SHX1aJEF§|I&)G60(2H
25 (1) Ethyl 2 - hydr oxy| m no g ﬂi’éﬁtﬂ%@ﬂet»éﬂ/ﬂzh $Sh@H, a456 §12). 686 (Nd.-5),
di ndt hyl f ormam de (200 -m .) th §§Ii'1ﬁ)n car bonate (52 7 g ) and |so butyl

brom de. (34.94 g.) were tre R goﬂn& g* anﬁfn ?Jzol E;BE{% |
1) to give ethyl 2 - iso ace& Qreor fAra 39Pmll
30 . Bo [ erml)and @oduirﬁﬂﬂir ﬂidec( 259 mi )avas]stn'red at 35to 40°C forShours After

gb)(Z) Ethyl 2 - |so - buth& “H#'H soluti Forsen ﬁ‘ gsure sh aqueous
acetic acid (42 m. ) and :sejﬁ iﬂ’ﬂ, I gﬁﬁﬁ?%ﬁyd@ém §E Pricipiate ‘) W‘z’“_

simlar manner to that ropéxiyinlisoateticAkidi (Synioner, 621%) mp 161°CHdec.) but oxyl m no

- 4 - chl - - ﬁ3&0 1510, H460 cm™ I
[err] (II:.758r01728 lgggbl[ﬁ?’llr‘i*b bﬁx}, S?aso-d 0893 tg—7Hz ), 1.63 (2H, sextet, J-?Hz).405.

35 (3) Ethyl 2 - iso - butoxyi 21'r[1ot'-' “”"ﬁ? QH s)’ ngﬁrto?/dr)ate ('syn

i somer, 31.9 9- ) thiourea (& 72 §- )AmiaGHiatth- a;cemtq 33 hyggdk fiminddceflc deid - (syn
et hanol (120 .) and wat sémdrS2l.84g.), aceviemmyanidaaswg)amdaomnmcida(n‘l yeE trédded in

t hat of Exarrpl e |: (39 to ypimpiaranas ¢r that fExam ImF gﬂthe obtaine l)was trjturated
i so - butoxyi m noacet ate 2%3&' “""2 p :%f 52"‘?0 g Propoxy-
40 1.R [err]:.3470, 3260 R a (DVBO-d, ,

ppm: 0.86 (6H d, J=7 Hz), .é:p 311 %I EZ)(IBV(ZnﬁeX3t8l&7 Hz),
(2H. d, J=7 Hz), 4.28 (2H, q, J“?(?E)t J=57 QZPH'PE)*H?“QQ*(SQH s) (4) Ethyl
2 - (2 - amnothiazol 4 - yl) - 2 - iso - butqgxynplenoacetate (syn 4

i somer, 19.6 g.), 2N aqueous(lBEtlhyltz ohydbéxyﬁﬁinb um- dmmytatde(s Tsdmer, 130 .g)), iso-propyl
met hanol (72.2 m.) and t@@‘ 5 mlywere treated in

simlar manner to thgt of3 = gtﬁ%‘f grgé%? )’ “Ht’gwe °‘3§ﬁ:olsﬂ| Proppxyimigo -

'E.
m

yl) - 2 - isobutoxyi mnoacetyg. , 1160062~ . , np 180C (dec.).
50 l.R [err]: 3375NMB O:D(CC!.:LBIDﬂ) BHEH, QMJH{)eHﬂ(GHLMﬂ H8, KEN/E@SM
, ppm: 0.91 (6H d, J=7 Hz), Pl (‘Phn)390(2HdJ7Hz)687.
(1H s), 7.26 (2H broad s) @pEug !2 (%o = p%ﬂoﬂ nlHoaZ 91. oxobutyraté! Gyn isémer 350g),
but oxyi m noaceti c agsd. (s;utfurysamrfdp (ZBJS gE)a yceticuoid (3£4 mh treheed(id Osidil n)anner
and formc acid (8.7 g.) Gethat tof )55 give eth%‘l Iehlmﬁanhero’t%' tratse
of Exanmple F-(5) to give E’°9°¥2,‘;'"° ﬁﬁ'ﬁ ﬂé?fﬂfna%f’g A - -2 -is0 - i
butoxylmnoacetlc acid (syn |soﬁ'§r : .), nmp 163C (dec ). I.R [err]
3175, 3110 3050, 1695, 1550 [err]



’ L3
g(DIVBOd ppm): 0.91 (6H, d, 1=7 Hz), 1.7-2.3 (IH m, 3.92 (2H, d,
Hz) 7.51 (IH s), 8.52 (IH, s), 12.58 (IH, broad s) 1, 600, 735
ample Hn (1) Ethyl 2-- hydroxyimino - 3 - oxobutyrate (syn isoner,
' N,N - - di et hyl f or mam de (100 ni. ), pot assi um carbonate (39. 5
g ) hnd cyeBlohexyl bromde (31.1 g.) M]Peat ed in a sinilar nmanner 3% o

and that of EXanpl e F- (3)Ethy04GickRro -3 - oxo - 25 iso - prop6ilyltyihoblityrate ysgh @bmery| 0Xyi m no
shed - 3 - oxobutyrat4é5§léyhl0!usa)ﬂé-|45)Ale@}n%zateﬂﬂﬂ ),Wateﬁ(lllomman[ieiha 01(11(740 %680

B0 o el TR OO Y el D AL

, ltreat ed in a Si m l. &RMR GZ(DM.UQMGZGO 3150, 172%};5&%45%?('% %xz%r;Pbe(Z) to
uryl gi ve ethyl 4 - chl kfm;é?z; b ) t,J=/Hz tyrate
nat;e (syn isoner, 27.8 g. 3% 65@7& » Sh %w 10

ltant | . R [err]: 1745, W:Eﬂlyllﬁfﬁﬂ Bﬁfnbihla(za) £t i?l)’l-24- is0 - ﬁUx @iminodcetate (syn
h, an cycl®hexyl mxyl miispaer, 26,8 g 3(156 ml), methanol(lSG 10

n of 578 g.), thiou y {wja‘:?‘ yimilar apaes tof ot er

‘a“d 2 (70-mi.) and 15 ace%{#}}ﬁl?(ﬂ lsf;‘.’e, t %ﬁl Hg sgl af?'epd’ YIRS i | ar
manner to that of ERa 3380, 308 1650,11510 cm" eth (2 - am noth| azol -
- 415yl) 152 - cyw ngqgg%b%@? ﬂs’?‘ﬁ“’béﬁéﬂ“ qmteBJﬁWZ) npi3125
1o 126C. 3430, 3250, 3160, 3130, 1715

48) 1635 [ERR] N.MR. zu\@o Aminophiadl: - 4 - 3) (23H,so t ,prﬂm?ylﬁlﬁl))aceﬁc Bid (s34 10H, 'm) ,

: :.,', 4.22 (1H 20 isomer, 4 g1} acctic 3ah g‘# a 5 redieated P (2H,

e

E.E broad s) 2 sumlar ?@ r%l\%:‘mdo iazol -
Cyfl@gﬁlxyl Zyi my&l?&?ta xﬁn moa fggowém s eq @ISg t?:o 169%(11 28(:?;5
. agueous so - met hano

i ?ﬂ.) and ?etrahydrb‘\‘lﬂ ;j;( °8d° P“)’ '\f?ér(@”tdl)éét(é'd 'Ph7ét4 Hrahi8a® (Hhher to

t hat_ of ExarrpIeF(4)E gr (2- amnothlazol -4 - yl) - 2 -
‘ZS’ cycl%?hexylgy(yl m no- shple Faci d (syn i somer, 2.1 g.),25p.
"148C (dec.) .- (l)n - Butyl indid¢ 4‘98)% edlt!igmws E{m‘s pensxon of
te

25 NMR 8 ( §§Y ggg'm'g°2omgn ‘g‘g%?%,"’%" be tl Hos),
;Z-(-3- 7.5 (2H, br Oaglvg tﬁamperatur:(}gr}hours The resu(l l::::go as1‘i| %El @ th 4-- yl)

9. 2 - cycl sthexylaostyne. nThvo dilteite cnnécwdsh ysolutmmrmcrg dontbing: togahat |and anhydri de

“"'_"_(2 23P g. ) and f sppgeatr: A r ue, the “fFP‘P ar manner
(227 0) end TenrRnel ;,:‘é? it okl @aﬁ%ﬁ%&ﬁﬁaﬁﬁ,ﬁz% -

) -aqueous sol utlortoma‘enﬁrg innvadue e mahﬁz-The batoagimiti 031 - \dlesbutedtel Gie d toaspH
3.5 ydth 15)%hyd§°9? Ffv% i tates were-collected by
405f|Itrat|on hed\% “prg:%)d %zg"&veZ- (2 - formanidot hi azol -
4 - yl) - 2- 35 (2) A solution of B4 OR & XbMloRyiMindl TI026RBbiltgraRdGlyd isomyf)ad.goner, 1.0
np. above @OﬁtmryBélﬂonde (31581anRac tigracid (48&315) w8 500¢d 830TC fot 680 [err]

T AR i & "*%m'&igts o e SR e

-zy-propar gyl broni delu of sodmm blcarbon 4t 3ind .a) samrated tageevue dolutionaofs sedidn@r  MaNner

to that of Examyllbﬂ 'ﬁg @vee S"Emsul&tf The solufjpry eoiatedri no - 3 -
. oxobut yr at ?5 (Syds d? glut xyimino - 4 - chloro - f—%&g&q‘m syr[ er r] is
328045 3220, 2120, Flim. r[nerr4]70 (1370 &yl 2 - pr opar gyl oxyimno - 3™

oxobutyrate (syn |sorrer 71 2 9.), acetlc aci d 81 m .) and sul furyl
chiori de"(50.2 g ) Qldelipgsetif s biiowinine 1 mgi Ty e on
L Of Exanpl e F- (2)m Qmﬂét?( oﬁtrl&h\d; asstﬂui °Cf§?l'259 fes ﬂyﬂ oxyi m no-
- - 4550 hyjﬁﬁédao(pﬂ/ 6. Slvﬁthl“ﬁraquﬁﬂxs folio ,of sddium carbonate under ice 50
45 ISR [err]: ;% medg‘i 1rrug7f452§as es g@iﬁesr ﬁ:]“l’E%PK r:c?p_; eer\*éee
g, 1:39 (3H t, J= Lz—jk 456(2H
%5y, 4.86 (2H, d,g) 75 } °! P}- c?.‘f ta 61
propar gyl o%§i m nobd p:;!!,t' 8;1(1 éBﬁemO 06200550 cm c %%x th| our ea_(20
)

g):sodi um acetate 3- h Zﬁgﬁ"h %’3%%16 ) R ehiit. & 58 %180
er

m . ) retreatedln F(3) to give

“ethyl 2 - (2 - ani quoameh of etﬂyl-z y(2)- amigbthiagel opa ygy-|Z)-X?'l- butoxydrai@bat e (syn
i somer, 35.6 g. jcetate (syn isomer, 36 g.), methanol (133 ml.), tetrahydrofuran (133 ml) and 2N




1.R [err]: 3290, 2220, 1729 cmi  -- 55 NMR 8
(DVBO-d,, ppm); 1.28 (3H, t, J=7 Hz), 3.49 (IH t. J=3 Hz), 4.31 -- 55
(2H, g, 3=7 Hz), 4.76 (2H, d, J=3 Hz), 6.95 (IH, s), 7.29 (2H s).

55 (4) EBthyl 2 - (2 - amnothiazol - 4 - yl) - 2 - propargyl oxylmnoacetate"

(syn isomer, 2.8 g.) 34 nethanol (23 m.), tetrahyd;e0d,afsan (20 m.) and IN

aqueous 45 Iutlon 36

36 of sodi um hydroxi de (2&Rimhoi abSoRb kel h kb A ki s

of Exanple F-(4) to give ®ater esolaimmas topH7-w /-hyﬂrochlonc acid and treated
propar gyl oxyi m no- a et | c & P‘dl i) SO'IZE?%F i}ﬁ?&ﬁ&% tég/égrlgb%?h'mc
1740 5 - mfﬂi lthrt{vaéz eli u K d% d to gléi ﬁ?‘d
d, J=1.5 Hz), 6. 90 5 (| Hamﬁu th 61 :hy)ly: noac cm(wvrﬂkdh@er 2534 __
oxobutyr ate (syn isomer, 3525 3t?p,rrk§601

pot assi um carbonat e (52 g. ) “’pﬁ?%‘\ gg %’dl ),10—-1 %1(45" (b AQ6 GH, t, X
treatedlna5|mlar manner totha ‘of éx I'—( 13’ 0 give ethyl 2 - n -

| 0 hexyl oxyimno - 3 - oxobuqsyFamc écag'(iws@m aoﬁﬁd'dr@w)sp tondetic lantﬂdnde[(sz Ok)

1740, 1705, 1700 [err] N. _ tureqpvey.Smiput red st SG°C focag hour
10 % G b N "????;'3'55 %mme ik °"’&1’.‘:::“@°§35,61§S7$ ;&“W’

i somer, 60.7 g.), aqst I C ﬁé‘urs and adlitiost 30°C fora hau Eté:yl:oneéﬂt\faﬁng: &ne(r@sﬁltint
g.) were treated in a si miqh%lo na{lm@P tbe l‘ﬁ'ﬂi’? 5‘15851*"0 ﬂal Flh Wewas
ethyl 2 - n - hexyl oxyi ni ﬂl@‘ ed yit

g %;é a l_?.at; A in lturn,
ulfat oil_was
55.6 *). I. R [err]: 1740trlt wit 6:[ 6 n- %&%}Z sopﬂiﬁ eth pazt) Zand

(14H, in), 4.1-4.6 @4H | poliectdd Ay filithtionsyo gi¥e 2 - (2 - forma@idothiaagl| - Q--yl)n -n-
hexyl oxyimno - 4 - chl orB““’")g““,}g %?OE Wé?b{g{; 0 6 20 g.),

thi ounea (15,2 9., sodi um ags) iy dhmk 0ol At ¢ sty 9L hoNGl. .g)zwsmn
and water (140 m.) were treat gdéHz, ASB(IH, )assqramne)r, 12.66 (1Habroad s)EX

F-(3) to give ethylé;( (2 - amnothlazol - 4:F}XTQ§§2- n -

hexyl oxyi mi noacet at syn i ; 5. E“
[err]: 3460, 3250, 3140, dime ylﬁi 1dE= 00 );;'{Pi)iassmm carbongé%sz(%;; )lsa?l'gf;;)-ﬁ?mgl)@ ide
NMR 8 (DvsO-d,): 0.85 G&Pﬂglwerdtréatétm,asmllesmarael(tﬁmd;of iBxymple FQT) t¢ 8¢ ethtyl 2 -
J=6 Hz), 2.26 (2H, go J 7‘31'%)"“‘%3,2} Iw @bad yrate (syppigomey, 248). Ethy|l 2. - (2
- am not hi azol - 4 - f= 5( Sacet ate (syn-isoner, 29.1 -
g.), nethanol (97.2 m . 2N2 ﬂ(ms:ssolbutokﬁmmf ¥ odikdbm Fﬂyd(sylxisdﬁerm g.), acetic

(97.2 m.) and tetrahydro# idg 23 éﬂefﬁﬁ‘e@!e in Simhfqueﬁolh@
that of 30 Exanple F- (4) ?% 5(_?)‘%“’8 e,ethyl 2 1501 Byfoyigyino_ - % TVP) 020 ut)ﬁate

hexyl oxyi m noaceti c 3gci d sylml,;suenpgo 122'5 %88 -chnm ND- 174C (dec :
[err]: 1660, 1625, 1425 [err NMR 8 DIVSO err (11H

4.07 (2H, t, J=6 Hz), 6.83( utoxnmmo -c o
(1) Ethyl 2 - hydroxyim néaéggghgi%)xéiﬁ&) sodiu macetate. %,ﬁﬂ%ie e th )to;l‘\'tei .
(sinele

di met hyl f or mam de (200 m et yl 2po(c2asm|wthxam @na;tl)e- 54500 Y ut(&l9 llﬁﬁﬂita}t

(3799)vveretreaf“?edm‘at5 y,[fﬁ‘@ IeF(I)toglve
ethyl 2- 40 pentyloxyl 0
|.R [err]: 1745, 1680, 147 ern] (2&%%}@ mz;iz H, f%}*%g ?iz) Lﬁ’ﬁ%ﬁ

2.36 (3H, s), 4.1-4.6 (4H |n) (lm)S)EthyI - pentyl oxylmno - 3 -
oxobutyrate (syn isgqger,. Bl 2Get qﬁa?l( aqg x
chloride (20,9 m.) were oii 5%@33 % St Dith r@‘&ox.&’é“ 633% Tnethancl

Exanple F-(2) to give et 22311 nttpdh ﬁufmmﬂ}mL)&leretﬁehteﬂﬁﬁ)amm ‘manner to that of
oxobutyrate (syn isoner '?‘:ggﬁ hiaz 1750 ; yi 7 25, isobatoayiminopgetic
NMR 8 ([err], ppm: oaf“‘z,,{i 30055‘%30% L1I’l) 4.48 (2H, s) (3)
Et hyl 2 - pentyl oxyim no - mse.d ppmPBOD{GHY z%M[’S—meﬂrm) 330 (oH,
50 g.), thiourea (14. 7 g )d, J=s70Hz)u6r8h6 ax 826 (ZPhyrmadtSE (26.4 g.),

ethanol (175 ni.) and "~ (5) 2 - (2 - Aminothiazol - 4 - yl) - 2 - iso - butoxyiminoacetic acid (syn

isomer, 11.5 g.), acetic anhydride (19. 3 g.) and formic acid (8.7 g.) were treated in a
55 similar manner to that of Example F-(5) to give 2 - (2 - formamidothiazol - 4 -
yi) - 2 - iso - butoxyiminoacetic acid (syn isomer, 11.15 g.), mp l63°C (dec.).
LR, plue 3175, 3110, 3050, 1695, 1550 cm™
N.M. R S(DMSO- ppm): 0.91 (6H d, JI=7 Hz), 1.7--2.3 (1H, m), 3.92 (2H
'd, J=7 H2), 7. 55 (1H, s), 8.52 (1H, 5), 12.58 (1H, broad s) _

ion of sodium ﬁ%dm ide (133 ml.) war) st:rregi a?%)’(: P? {mﬁi

-

-



. . ;
—water 8125 m.) were treated in a simlar manner to that of Exanple F-(3)
to give ethyl 2 - (2 - amnothiazol - 4 - yl) - 2 - pentyl oxyim noacetate
l(syn ksoner, 28.7 g.), np 86 to 88C. |.R [err]: 3450, 3250, 3130, 1715,
1535[err] 55 NMR 8 (DVMSO-d ppm: 0.6-2.0 (12H, in), 4.11 (2H,
tig J=6 4.32 (2H-q, J=7 Hz), 6. 96((0|73.H s), 7.25 (2H, s) (4) EtRyl 2 -
———("2— ‘a trazor— 2 = yrJ - 2 - ("ﬁ(yl M noacetrate (syn 1somer)i;‘28 6
g.), 2N aqueous §Plemhi N AfaregRlingm y. .gﬁte(asgpm%m@# ,gmma.nol 36

37 - dimethylformamide (100 ml.), potassium c % g.) and cyelohex
37 at.- of bromide (31.1 g.) were treated in@@imilar tottbatroé_ﬁ Ertldte @@0 m.) were
treated Bn a §‘|h'ﬁlii ,nmf?ﬁfjg@gg“ﬁ‘%h °6‘?b“y"1§< besgmﬂi b8 2oPlyive 2 - (3 -
am not hi azol - 4°- -2 - entyl oxyi m noacetic acid (syn isoner, 22.4

np [err] (d@l:Et)lylZI CR:lo eeylo y1m13<16@ o&@&&rati@ﬁﬂsomem 3gdracitic | 6. 90 5
" l(gl R-_a (DNB l (41 rQ.IMFQ‘E) ve ?‘#‘42 c Iéro ;I dxlar mgmr.&ﬁo 6. 82 (IH,

), 7 g0 (2 ?:somr g' ot hf azol colW;) xyimgne

)y pentylo y| m noacem amsl, 7$5m68mrer aceti.c anhydrl de (23. 8 g.)

. and formc acid il tre edlna3|m ar - -
} manner o thay, éin%; 165 %@Mg g ”5 ﬁ%@ S 4y
. 2 £ xa}npl

RS 2 pentyl Own ‘19 @ES &e&@dt )éiihllaﬁtﬁﬁiﬁ{erto e dec.) .

: 10 |.R igerr] ethﬁzn‘g(: i.,%m th!_a_%om -¥H62 {@plopexmomnmnoge(am\mudmer,ppm 15

" 0.6-2.0 (9H ~ FARLEL 3@4 318G O 15 h71s! 1(5?1&. s), 7.54 (1 H s), 12.66
3 (1H s) Exanple NmRCH Msgﬁ,, ggzs(sﬂ t, =7 H; )10%'3(10}%?%2?1162 91 g.) was
- added dropw se to am)stmz (2H| ¢ 'pan)smss](m sp U729 [(2H, Thvoad )

trltylamnothlaz l}% 'Qﬁ' xylmn ce%ate,é:& ! orrer g)
. NN - di thy{sglg }i{ T aé fiipperiges Llf( % 9. y
i ce cooling OWE) aki uram i ss LY wéare tbh te&hﬁa&ﬂm&r ﬂoathureffor 4
hours. After &xamplg F\Aﬁtterxl Zﬂ)O(ZrH mthlazdhe 4re§h|-t2arwclglxdmmmno-t he sol uti on
_wad ext r%ct eda%“fﬁc‘g@f,"“ ‘”’"@g:gt Ilfgr {dcde. The extract was washeg with |
- a-saturated aqueﬂt&&ﬁs‘@ku OLY,, QQQ'!GH“:@MN(IFH%@M%GQIH@ 7V er |
- magnesi um sul f at e. (THebroad s)tlon was concentrated in vacuo and the resi due "

was triturated tlon an e,th Jve
el Ll é@iﬁ S B o (o

tri tyI arrgonot hiitdied mann mtwt f Exariple dekY bilbbraia a%tses wd¢d i SHONer , 309. 4
g.), np. 130 2¢ueous solufin of sodiumobidazivond e. The suspensxon was ad usted topH 3.5 .

25 I.R. [err]""t hy ric agidoThe py d by fltegtisey esheds oy - -1 08
(3 t, j=7 Héﬁclohg?l Zﬁc gf%éxé‘%hgme, aZ%QSb“@;Q}R =5 HZ) 5.0-5.5-

(2H, rr) 355. 6- 6. LRI #4ieki3h75, 3B00W6Q, 11689 cdn'r'oad syn 35

s) 7.74 (1H, s) 30 ' (2) A oI \thon of ethyl 2 - (2--

tritylani nothi azg) gmyfta ) fno - 3 butyiite Uvh YiddmeY, 481 Gefat e (syn

i somer, 8.7 Jdim etlgﬁ%famﬁ?ggggﬁﬁg(a&&n&%u x}emggt)ahd aJn ggmmd% (42.5m..)

a4 stirred a(43@0®ffeourea&l@ inia sigtilas manifet mth@mﬁ(ﬁ?mwlaﬁ(hgogheeuhelsbl t ant

sol uti orf%i n vﬁ@ﬂﬁﬁy%ﬁ.{é“ﬁ%?z %%S %#?ﬁ:ﬁ& 8 Bt hyl acetate, washéd with
an aqueous sol uti'on"8f “so |éar onat € and a saturated agueous sol ution
35 of sodi_u(2) Ethyier i wrepar ldmmmo ahedoxbbingohteadwarisomrg T2 gacaiel f ate.. After
concentr at i nga‘=l @‘t"ﬂéa“ Ség'ﬂﬂy “ée d%ﬁpéﬁt)gﬁ“qefgegw‘:’ﬂgﬁ"x fabdtdue was™ -
sub) ect eg t opf & eﬁrﬁ‘f SEER: RIPHERSHYLAE and ast hy!
acetate I n. turn41l~JFMODH i{émden Ir{%nzo ltjs;svcm" Giﬂe osyH %séﬁ%@H (2 -

am not hi azol - 2 ppmpy 1 t.0syhz ;9-3.7 g.), np.
102 to 104C. 40 2 Ha), 4156F§2§{5€'r‘{‘3(%(é15‘46'0' é%%o 3130, 1725, 1620, 1540,

14 [err] . - (3)Ethyl 4 - chloro -3 - oxo 49 - Qapa yloxyiminobutyrate (syn RbrhdrR1 8 (DVBO-d.
ppm): 1.95 (38 b urﬂa:(ZOgiz. Qdml'n%t Qth %ﬁ%g ioyater 4150inl | @id ctiidol J=5 $az) 1

Hz), 5.0-5.5 tgllaa 1q_|pan|n ot t 1veethy12 - :
7.28 (2H s) B f"}g“‘g%“f&goom’é?%g peion ey Wn&ﬂ% ety 355 8. v - 2 -
al ky| oxyi mi no- tM.M.R. 5 (DMSO-d,, ppAb; 1.28 (3HAG G+ AHE), 639 (1H, S IBHZ). 3.6 (. )

aqgueous &ol ution of(ZHmleEﬂnH#ydﬂé)(Zlél-ed (%3 Hy), lﬂ95ﬂH s}5.28 2H, s). 45

t et rahydr of ur an w31 2 . AldodiBLianol vy 15 _ ,ﬁ‘&rgg 40C for 1.5 [
hourz Thle rga&h glﬁmeinbmms%s,taﬁﬂ )Faiﬂ 5:%.:&# (% e residue :
was di-ssol ved in




T SRR R A, . i

* , .
water. After the solution was adjusted to pH 2.8 with 100% hydrochl oric
acid under ice cooling, the precipitates were collected by filtration,

washed with water and 50 acetone in turn and dried to give 2 - (2 -

am not hiazol - 4 - yl) - 2 - allyl oxyi rn no- 50 acetic acid (syn isomer,
1.91 g.), np. 1870C (3ec.). and 1,600,735 I.R [err] 3350,
1630, 15@0 1460 [err] N t\% IR ?Xﬁ%%@a QL ) that of
5.1-5.5 (2H, in), 5.7-6.2 )Faple}nﬁ- A f lﬁotz.ﬁ?j&‘r@t%‘ %,ﬁ“#;fﬁﬁym‘imﬁ-
Exanple M acetic acnd (s n lsomer, ! 924 g

Propar gyl brom de (4 16 g ) s f

trityl am not hiazol - "4 .- lH s hggg@fl ‘q ss'%mel%ﬁld ’%6*&5’?""
potassi um carbonate (4 84 g N - d| nmet hy, for de (22 m . ) under

at nosphere of ‘nitrogen gas ang &inyi b Qohvato 9,9{51 gl r RN
The 60 i nsol ubl'e SUbSt&ﬁSrg;lfbﬁhganfd yﬁ X{" poktissiundl )’@h&s &yﬂﬂr?r?hé’s‘mm
of N N 6® )were treated in 2 slmtlar manner to that of Examplc F«{1) t4 gﬁ@&hﬁl% n-
38 di net hyl f or mani de. The ‘i"Y}Pﬁ%‘ﬂ"%?%gmg (& ispmes F0 e o obi ned
together. and water (400 ni.)N¥ef & zsqmmprw/emess 41086 (4H, m)
suspensi on was extracted with_ et hyI act ate , e extract was
washed with a satura#sed aque‘{i m u "éﬁ‘n’lm ’E (%muo "I'@H’@Xfté‘?c':'c '
magnesi um sul fate. After tg Fto 1‘3e ethyl 0 f %8@*&% a:::;ufy:-a?é
charcoal, the sol ution was(spDissme, in vacuo. reS| due was

triturated. with di i sopropyl ¢478i were col |l ected by
filtration, and washed with gsmu‘?l&g‘r pB'Pn(Qr‘:S% (b‘l%'(lé‘)efmﬂfﬂ m), A.4T (2H, )
tritylapmno- thiazol2 4 - vyl )Ethﬁz nP R Gidd VA -ThRAACEL GXoBut{raiéMsyh SORTEF, 55.6
8.34 ¢~). |I.R [err]: 329(3), @tiqa(lizi).sedm at@ate 3 - hydrate(RﬂR/EJRet Elwmml)and
ppm 1.12 (3H t, J=7 Hz) W °' HOm! W°t°"?“§ﬂ£ m‘%@?‘g{f“ 2 )imswe
4.67 (2H, d, 1=3 Hz), 6. 9$ 7-}‘“2“%“(’ e °(“§3a§8‘5’ somer,
Formic acid (41 m.)2sas add s ftiein 3460] 3250, 340911 720] i3 bca_l;)p g éy _ soman
tritylam nothi-azol - 4 - - é KdHam),2® ,.tJ—6
8.2 g.) and tetrahydrofuran (4% W?%dsﬂ e“?*r"} f¢H-&n hour. The
resul tant solution was 15 (4) EBAIQENR! -adnfikbthifzof - Balyl) OF . hNinekyldxyitfitddbRate (syn
under reduced pressure, anisbniene29.l ). nibﬂta pold81.D .3 (2Dsaquesus sclohdleofgsediuin yhydroxide

filtration and washed wi t HYU? mbhacdpan (Gm )wrlft;m Gingriimilan tothatof
sol.ution were conbined to ol p “ﬁ;’ rac o). " The ?’g '5‘°9\%?§’°
-added to ethyl acetate (200 R)v"'ﬁ'nmso msrl -1 he i nsol ubl e substance
was collected by filtration, M ﬂ!ﬂm)@lﬁeﬂ hliHewk 407 €H. gi-SHa 6B 1 26).
2 - (2 - am nothi azoP? - 4 - yl) ™ bropargyl oxy| m noacet ate (syn isoner,
0.3 g.). 20 The filtrate ang,e te nas V\erec n
toget her, -washed with a sajy ‘%]m&nﬁﬁﬂ% &Egﬁﬁg %&ﬁg‘ég
and a sat urat ed agqueous Sqd.)Uweére Nreafed S stﬂitlae afifi¢r0 ttxaMdtGExa:ﬁplé llt(m) toagid: ethyl 2-

dri ed over nmagnesi un#ul fmtylahmlw&%wb@w?%?’:tnmmédmx pilLact i vat ed
charcoal and concentrated m% vageu
after addi ng benzene. The residue V\%a ecte ze@iﬁ;‘g)’ ? s?q l_r“@ﬁ )
.chromat ogr aphy on-silica geI (WEthyltﬂenmn@xamhoetBt onduestraheésynnsomr,rﬂ 5Bheacetic

| uat t mi. )tvpre treated inp sipilas manner to
di i sopropyl ether. T preggﬂg%g W@?nﬁm@aaﬁ WY R A SRR

with diisopropyl ether to gi \mltum 195087 1P MIOGAC as nent i oned above (

i somer, 2.658 g.). The |.R 36M.R. 3 e ppmir0dnd-ININELRN), dieditr(@th Gié@%@‘l s)
same as those of the corrpounc{l n (3 ‘@é

Sadtum bi Gar bonat 6 &6, 84 g Nl 3’%&3&“&%&&3 Do R e 511
f or mam dot hi azol - 4 - vyl )\mta'l(lb mloluabr d)mammnatmam(eﬂ.mh of xgraplp F€)ae give
a solution. 35 Et hyl hyJZ té hxlhracnﬁr&ylwaémeeﬁceete yy'snasn 28.7
added to the sol ution and® m.,. 0.24250, 3938, 1A8PLAaLMPe for 3 hours while
adj usting to pH 6 wi s sodi umhnmarmmé pPINE0.6-23.0 { 2B ), 9l (@H, 67=6/883), 4.32 (2H,
adj usted to pH 1.5 with hydrochlof7cHzce.90 (1Habk 325 @8 shnd extracted with

ethyl acetate three tines. n&? If ACt, WG, &Eﬂ&gl oyery nesi, Ht Eatd
concentrated in vacuo. Thesd %‘ %g)’\@é oM folAiRl ofbdd hm&drﬁlﬁ% ﬁat%tlcmemggﬁ
ether, and the precipitates were coIIected by filtration and dried to gi ve
2 - 40(2- f or mam dot hi azol - 4 - yl) 2 -

et hoxycar bonyl met hoxyi m noacetic acid (syn i somer, 1.44 g.), np 112C
(dec.).



: +1. 3150, 1740, 1670, 1550 [err] NNMR 8 (DMBO-d., ppm: 1.23 (3H,

t, J17 Hz), 4.16 (2H, q, J=7 Hz), 4.77 45 (2H, s), 7.56 (1H,
8.54 (IH, s) 45 Exanple 0 (1) EthyI 2 -
ydroxyimno - 3 - oxobutyrate (syn i soner, 60 g.), | - bronmp - 2 -

Qg oet hane (54 1 g.), potassium car hon 17
rethyl f oPhe - A .

xt of | anple F- 50 #vémétr 'I'OOsz) ezetreamlep il nchsatofs -

ino- o obut yr at e (sy '% 35" ,-, ‘%%f;l R gmrpf ntylpxyAminodegtity - 1430
[err] NMR 150, 46 6H45¢cmj- 7 Hz), 2.34 (3H, s), 3.72 (2H,

690t J%6 Hz) 5 4 28 (ElrM J(DMS%)ppm %6—2.29H, tm), 4674 2Hz1) JEHH2), 6.82 (1H, (2) £t hyl

(78g) andNN-

2 - (2 - chloroet hoxyPni-#oPH. 93" - oxobutyrate (syn isomer, 83.6 g.) 55
(N .Sulfury chioride (6224 @. Amaothisiels oypci dp &.%@ox@moa}etme& FRahad in a
(41 gSimlar manner tbgd, ratticahhydrider(238 gBa(nyormm re eata’in a-similar

chI qpoet hoxyi ni le'"e-” athat of t Mixamp “ie-F' ga&’ém(?ﬂg hl e g.), gil.

.R [err]:101740 PRy 3?;;&,‘ % (,s%&‘sf;gg"c 1.32 (3HO¢,
J 7 Hz), 3.70 (2H, NiM. ped); ((Q-HzocaH nf)04. IlF(THJ'{Z).,6 141)47753((21# s), 4.48

(2H, t, J=6 Hz) 3as),7s4(m 9912.66 (1H, s)

ceiic 1, 600, 735 le L 39 et her,

Ex
that (3) 1t hyl 2 - (2 - (15 RiAbAKidOR Y gnwadx?e mpmauséned ﬁkﬂeeﬁabwewyﬂt e (13yn
y1ai€ act ed 2-(2- tntstr:%:;;motlwqie-r dntohymmlogat ﬂgyg%is er lesgodl um
acetate trihydr B’§§ 5152 gﬂ:}:trm QP Et tassiym ggarhonate un er ice
- m) and vater LG Slied R iothe i, M1 e a4 i of
5.6 | e F-%3) ediethyl ether twice. T, e extract w@ﬂmﬁwiﬂi ¥: tur2ted eous’i%l f azol0- 4
\ and - y{? - 2- (2 sod@ml ngsuifpte. The solutlg1 was concentrated (syp

h a solution of n-hexane and diethyl
e strer 55,71 oSO U Al Py
=55 ed by ' tritylaminothiazol - 4 - y1) - 2 J al Ox\f ngiceta@‘labl hé;ih)p 13(7 25 1620

-1540,4[ err]25m noto 132°C

J=6(3Ht, J=7 Hz), 3I%ﬁ%‘x‘-‘§|—g§‘}sl7%§2piz§5°°§ﬂ H(24 o ( s) 7 27
(2H, s) 10 (2H, broad d :é)?s ?{ﬁéﬂ"@g slgrz{) % yl) - 2
(2 - chl oroet hoxyi rs),lm)(aﬂei)ate 10 (syn isoner, : , I N aqueous

(Yusol ution of SOdIU gngé.o |de((é) F ,é thsgx%lﬁj"a 0 110 m n 30
= of t et raghydr uranlq }?gr rlt L dé:, g fstyl of
i Exanpl e F-(4) tamg hydofdran ( m{)aﬁh Rittedlag for/ 4 mmMEQ Afte ni‘atmg

chl or oet hoxy- }hea‘pmlltant solution in vacuo, the residue wasi lmdeu pﬁbylasctdte( washed soner,

1,9,23.4 g. ), géqge us spluRon fépﬁl mbg:g@enatn ! e o sol [er ] 15
i b o G tichoTog oo et R o At il (215}

C te

15 The chromatography on silica gel with btzehe @l ethyl BBrate turﬁ,) to(gbp e&yl— ( 2 -

“ﬁ 9Am not hi azol - 5*,0‘2914 20 yla .;ecotmlol (2- ) cR @ilﬂermx%cmatvd;yac@meb 3dg)dmpt hyl
2 (syn i some S A8, (30, Bl o glor 0 acid (11,0 g
“and 48 g. )Jb 20 NMuﬁ "5 (DMSO-d, (G OF, JEBHZ) 500 (2, ), Jeo ey la@ated 1 n a
simlar manner to thd2Hald, B(iaﬂpl éfﬁ)»GEQ)'S 202H m), 3.6~6f (Y. @),6.9621H,5),

f or mami dot hi azol - 4 =28§§. 9 2 - (2 - chl oroet hoxyi mi no)acetic acid 20
(Syn i somer, 13.4 @ )ysoﬁﬁoﬁ‘-%ﬁghgdd?cd athiifdthiazol - 4 - yI) - 2 - allyloxyimino- . R
to[ 3100 17ﬁﬁtatel(6ﬁﬂso 12N aqiiés solution of sodium hydroxxde (l4 l ml. ), N M4B. 8

3- -( d, , tegalgrylrog\gpp (14.1 rqj gnq.qg thanel (4@) Pwps stirredjat 51 [
t e residue w 1ssoive
(1H, S) 1 8 56 (£He sfﬂlcr tﬁ?sm&mnﬁ %ﬁds ﬂﬁdhgl / hydro hloric acid under
Exanpl e ice cooling, the precipitatés were collected by filtratlo 6¥ith water and

A suspensﬁ@n of ac2tone {nurn ahd dneitd givg hi- 2z giminothfazol | 4)-mb)(a2| elideyiinigd. 0 g.5p in
and f-? - acetic acfu.ﬁy" ¥ ngéﬁl!g (B | 'ﬁ?_c)(da‘hlzl water (60 m.) was adj usted

1o pH 8 with I N addypRS 461 GH, d. J=6 H2), DI~s3QoHUR, el xi de under
RISEirr| ng. 2,2,2 - Tr |(fmuﬁr6mhﬁ-lqs;a,mza€(2 yhibz(absi) oride (2.24 g.) was added to
t he sol utlon and the sol utlon was ad usted to pH 2 Sto 3 W|th 30 IN

H, ?ggﬁ?ys 20 gfahgg{t;{,,h?d}l’jg] dr Oy §g H}%Fgﬂdeﬁﬂi?) a 3u pen i Of ﬁﬁ?rm g[}gd _

- resul tant sol ut p&assiumh carbonate (484 g) and NN - dimsthsl wcsrmm qeml ninasder e. The
¥Mconcentrat ed aqwa emfmtrquawmh gv% womde NWU f?h‘WN'W S soI ldtlon

“of sodi um¥ydr oWEeuble, ORNCH oWas,\filtere Ela"ﬁcg? ﬁyf‘mﬁn 6
acetate was added to the aqueous sol ution and adJ usted to pH 1.5 vmth 10%
35 hydrochloric acid, and then extracted with ethyl acétate. The
aqueous | ayer was 35




Y [ 2 - -
aci d, C . extracted again with ethyl acetate. The extracts
‘were conbi ned, washed with a over . - saturated aqueous
sol ution of sodiumchloride and dried over rragne5| umsul fate. with
The sol ution was concentrated in vacuo to g| ve 2 - (2 - formam dot hi azol -

trifl ugJoet hoxyi m nojacettcacrd—{symr—tsoner; —g ) 62—to—{Syr
40 163C (dec.). dlmethylformamlde The filtrate and washmg solution were combined togcthex{‘i
t

40 1.R [err] 3200, 1700, Tﬁ@éﬁi‘%@gi@m‘h& e S B e cous
(2H,. g. J=8.5 Hz), 7.65 (4idhtiod cHidride a5 dne’& c7v3r magnesium sulfate After treating the
12.60 (I H broad s)3 45 atfivated charcoal, Zhe-sof lQlon wap conggntehdedhinavacdo. -The
- yl)oxalic acid (10 g.) fﬁ'stsg kﬂéﬁ.ﬁ P&E%gél th e” ge vr;aet sevgge_cto: |by
-2 - am nooxyacetate (8.1 & olwéz yih I ar yi 934 b {
Exanple N to give an oil. T Oie’: 3209, 222 tmfatrﬂrd W|t exane and

Prggl pitates were :%?lmla(%c:jg?mqg ( hgﬁ%gﬁgybri z)’ 3% @34"9&2 lqh\?c%"g) (911’1_(I

but oxycar bonyl met hoxyi m noacey 5«9/ a%ndc!iﬁxd @1 rfl9ywesi £I8EE ko aJs&uBorgob ethifip2 117C

(dec.). tntylammot iazol -4 -yl) - 2 - pro argyB@ylmuRac ¢ (s n lsq;q_eg.@ 2g.)and
3140, 1750, 1690, 1 ;0 [ ef’ y’dEfuran (41 ml ), and stlrred at 60°C for an hour Ita solutxo(;l vtvgs
ent er r an e

(DMSO-d,, ppm: 1. 4 (9H it ctS ﬂ?rl% w§s ed 1s€;[ yl %%er The

12.67 (I H, broad s) ltrate and washing solunon were combmed together and concentrated in vacuo.

Exanple R (1) Et hyI 2 - h adﬂe ta e é} %gﬂl Thq pgoluble
9.), NN - y@s’tang wast:ii];(fte4 b:'; lt; rg gg ;y et ﬁﬁm $¥0 §thyl

pot assium car bonat e ?1130 ghéﬁl& w&rec ethlar,a/ashed
simhar manner to that of rete a( ustsglu rv@f Sedl J!rbonﬂne andmyrwqmm
- 3 - oxobutyrate (syn i S e ce 1n ] m:id over magnesium s "The
[err]: 1745, 1695, 3470 [asla dried in mubfpe %‘ eisichd. Th pelde G lésnﬁfgcd to
(18H, in), 2 35 (3H, s), ¢hllﬁnn4¢lﬁo rhatbgraphy on silica gel Grﬂh benzdx& and ethyl acetate in tum The

1, 600,735 . . eluate was conccntrated in vacuo, & t mu-atﬁd with diisopropyl
“octyloxyimino - 3 - oxobuioi’z'apé i’é&’&ﬁé&"fﬁ o ’éb o (o Hothed > SO E ST k.
(84.7 g.) and acetiggaci dspe Mvmrsﬁectmﬁa ekanhe&s thosélof axEcdii’amﬁd olit@ined in

t hat of Exanple F-(2) to gxmleelt(ﬂyl 2 - n- octyloxyimino - 4 - chloro - 3
- oxobutyrate (syn isomer, 169.6 g.), oil. 5 ExamleN' R [err]: 1745,

1710, 1465 [err] ~ Sodium bicarbonate (0.84 g.) was added to aOsubpehdibh of 2 - (2 -
([err], ppm: 0.6-2. 1 (| SkdrmamigothidzdD-4.-§1) :am;am g)mmﬂ(mml pr paje alsolotion. -

2 - - tyl A% - 4Ethylhi amigoxyacetate as; gdg tipn and
6.0, "t durea’ (b5 o ). BRI Tk AT

nm.) and ethanol (1020 edl\ﬁnendé’x&aét witlﬂetﬂyl&tmt ﬁii'eertﬁiiuﬁerhetcﬂrdc @is doiked over
Exanpl e F- (3) to give 10 magnes: I fat and qogcentrg_tmi m)y p 'B'qe res:dpe_w (E}Alvenzgd mth

- octyl oxyi m noacet 4% e (sgﬁmE pr‘jft?‘gk ng EF‘ i?\é%g%y 'ﬁ‘%

3470, 3250, 3125, 1735,

(3H, t, J=6 Hz), 0.6-1.9 151N vﬁ‘!:" 315001774 zmo)ulggJ(ms't il 28 G2 Gy 3T
m 4 = z'

Hz), 6.86 (IH s), 7,02 (2H, (ggﬁ%%yi% PP £ ‘;H y) t'zq

am not hi azol - 4 - ﬂ ) - 2 - xy1 8n%4a et te (syn 15 isomer, 64
g.), 2N - aqueous solution of sodium hydrOX| de Exddyi ), met hanol (196 rr1)
and tetrahydrofuran (300 £r1 ()) Wh% @mprr %‘tg?hﬁlwl:%ﬁlgwgte fotﬁﬁsﬁH%bf
Exanpl e F-(4) to give 2 B glgth lfomgg lgwere t%gatedw:) gflrt th;it of Example F-
~octyl oxyi m noaceti cs@ci d (g .vesmmr (2 r@th})xyuﬂiao) f ﬁaoéyn isdfder, 83.6 g.),
l.R J[err]z 3170, 1635, 1&b5, 14;'60 '5492643

.20 NNMR 5 (DVBO4, ppm): o@ F‘%
t, J=6 Hz), 6.81 (1, s), B 446q %92541(%#5%@72(21.%_&

- 2 - n- octyloxyim noacetlc aC| n i somer, ), acetlc anhydri de

(27.3 g.) and forni 85 aci d l wélorge :en-gp 5°butyrat y#ispmer. 83.6 g.),
manner to that of Exanpl eto b o8 Bk %323’ a"g‘gﬁ’,‘zﬁ 5 Fwﬁ@( as“‘“ g;ga“
8lg

yl) - 2 - n - octyl oxyi m ¢HéeRit
(dec.). I.R [err]: 3350 311519 vF"‘.‘,’.:OBQO. 200" 16 :
(DVBO-d., ppm): O. 6-s 0 (1sH M]Ea,";}?dlm‘?(‘?ﬁ*‘s?ﬁ 48Jm§t 1 H}g@b‘dﬂ“@r&”ﬁ?@ﬂ-

(IH 's), 12167 (IH,



30 E Exarrple | (1) NN - Di met hyl f or mani de

16 g. § and phosphorous oxychloride (0.34 g.) were m xed to prepare

sei er reagent in a usual manner, and the resultant Vilsneier reagent
s suspended in dry ethyl acetate. To the suspension was added 2 - (2 -
termanm do -394 - fhiazolyl) - .2 - meih'n@gx 3 noacetic acid. (syn _j.soner 35{) 46

ether,35 ~ g. 7 under (x;eEtmaI i (2g- ehlbdoethbiylming)g, 3 aruslo t-hen chlb@bgiatet fspn Wa
l?:éigsti rred at the ssgmen B%e; % %Qofzcsr)v wdium #?a'ta;terst"bxslr ¢ Ea o%’gg@ féq vat e

he2C! d solution. “:c;?flta%ﬁdd%am 2 n(lg{lﬁgl'ﬁtgr etho! mm B 4 -

-;hecar baxyl ates hydrggloﬁk sso ved I'n u I'on

ed byt ri met hyl si’l yl acet aRi oo 334(!.02 )‘14D,n1765 20 af@teat b (z To the '

mind-go| yti on was added“tt'ﬂél '5 1719370 JFZ)HZBB'F%I(I Heﬂjzf’do’i)é‘ 1546 at  once

at 40 -20, and t |r’red at -20-5C for 1.5 hours. After

7(2H,wat ero and et hyl acert)azuglzlm) amm):thumle 4ad3d)ad2t-<()2tblﬁorbemoﬂyhﬁﬁmaedwt|on at
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aﬂf,et hyl acetate (50 m . fWI ce e ethyl acetate layer and the extract were

iublecormbi ned t oget her, (Ms-h(ed Armmhthrne@lb dryla)chl oﬁzl -cchan-odhoxammai)a.ceﬂ:tmh agqueous

t"”')"sol u% on of sod(iX ety Q caﬁ*rdaat ; ° ?3}1, sodi um
Tl ol ce 7 o TR W é&:%”aﬁ?ﬁé‘%ﬂ‘ﬁ’ﬁ% ”*’51 i R
-zzset hyl acetate f ggmidoner, 4014 4) @mp, 155 her was ad the resid

-TheThe i nsol ubl e pr odllr& vm OtmTtratlon to ve the sane Obj eo.y '
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The[err 1520 [err] NMR 8
_.ﬁ,(DI\/BO[errls) 3 45 (2H broadzs) & 3 98x t 35) alI H d, J—E;a Hz), 2%
ether5 50) (2H, s), 5 aﬂ“ °’;§ é g)dn J=9 Hz),
[R b h tion
m8 283(‘ 2H, d, J= %l dc%( tirri g"@z gjv 1ﬂ o h rl:c)le
Ni t robenzyl 7 - ( ) a3adde Od’tﬁ&mhﬂibn-an the sbl ydj stedt&pH25t03w1th ' '
met hoxyi m Bmacetlh‘mqugj%gg@lg Q(E) hg@mhydr ide. A& ﬁﬂéﬁfﬁ%&l g&n e (syh
2_|sorrer 08g)§§§ &,'}g’ﬂﬁd: Eg f%ék é m.) and
£.60 tetrahyd‘m 1N e tiod of " hy Mt Nmtaa (0.4 9.)
andt O t B®. sol ut i on,acetate 4das added to. the aqueous solutlon and adjusted Ip 33ﬁt 10%
watlg), ¥ hydrachloric “'de{r et thy] ene gb aquepy ;?1 lener. g;ar educ®i on
aCl extracieg again wi a CX rac m
overal T oom t enper atght, dined fa% P iAh d‘T Wil i | tered

withof f, and the fi IThe ablmmasoubﬁmﬁhtemreehcumdegwd Bd(mecbrxpamsoturaeol At er (30
€2 -nf . )4Qvas added tf }@(2%31 wwifluorgethonyimingipcetic) aeid (8 isqEFi St mp I9H0 7.5 with
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solu#¥on, and the m xture was adj uste elpg 1.5 with 10% hydrochloric acid
and then shaked subfieieBindatridotfidzer - 4 S km@ﬁf‘gt%emhao\r&rbo\ra d(;rﬁrmvesls

- -the and g.) and tert - butyl 2 aqmﬁ:ouara amﬁeas l\ga$veﬂ'>ﬁ'd‘a&dliﬂislmildr agi acetate
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50 (syn isome§QHY l)Oﬂinr@q ed.rm c orl magnesr uso
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di ssolved in water (I5 m.). The solution was washed with ethyl acetate (30
m.) and 25 di chl oronethane (30 m.) in turn. To the acqueous | ayer

was introduced nitrogen 25 gas to renove the renmining organic sol vent <
conpletely, and the solution was 25 | yophol i zed to give 7 - [2 \C
- (2 - amino - 4 - th#azolyl) - 2 - rrethoxyirﬁnq—soo,asstam doI - 3 - chI oro -

3 - cephem - 4 - carboxylic a rochl o n I SONET )
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i e 2 0 R e
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-4 -di i szporopyl eth pdyz u,egl e zu.o&{aﬁ,g {#do) - 4 -
) thiazolyl] - acetamitie) Frbmoﬁscesan:b rmii Hrochlande(s hem - 4 -
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vith a 7-12- 12 - (222- tnfluoroacetamdo) -4 --
thiazolyll - 2 - nmethoxy - lution - imnoacetam do] - 3 - _
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'aqueous sol ution of sodi um CHJP@P!I."’ﬂeﬁOQirM%?lW e 1680al§ #(k 4 5401 Qllcmate and t
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e d P Ay ; oul gg g‘f%f 9810 2, 3 :
.Vmu'

t he suspenS| on was added 2 B af%}'% m) 8(3H25) 3.57 (IH. g
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.ethytoncent r at ed undnrahyckdiumolii pmBsandr waten (5cfi me) was s tied—a om fempmamrdo - 4 -

t _ ght. Th t_h e lt . hed
SN azolyD) ;2 S o ;@4 mﬁ'@f it °3 e
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oridd 4 M .). T the soNwi OIYsQBE Cs) A0d 33105 - ) aged
thed he sol ution was sti r(rlHd5 a{=4H0)0m1(eHmelr&-t4usﬂz) osz(mmmsz(lw,tres Hej stilling
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S0l utdSon was |y J't}‘g n‘éﬁ"i%f‘Tfo? t:: kR o) Ji‘l%ﬁg*ae/ ) -2 -
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hydrochl ori de ( i hlormdnm,a(la@m ;ldxenwlmheieeomb)lﬂ aﬁdit(hem)nedltoﬁ/e [err]":
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sbroad s), 3.95 ,Rs),u,.w5|7§04 1630, Basheod —Hz) . 5.82 (1H t, J=4 Hz), 6:95
eie--'(l H %), 9.80 ( 1H, N RT58, (BNSQ-0): 31ise2is.al 1iHn sf (2H, dd, 325 Hz)( 24421 or mani do -
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iceCar boxyl i csaci d (Syfl yiRQERl erﬁ réa & Hhm - J‘&{il hi,%hé? 43 }ﬁ
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i—paturated gpueodiTehiSiF qu e'r'ép J§1 %r %pé rc ﬁgﬂﬁﬂﬁ'dl ayergowas
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broad t) 6.76 (IH, s), 7.26 (2H, broad s), 9.65 (1H, d, J=8 Hz) :
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1, 600, 735 45 rature

(6) Sodium bicarbonate (1.04 g.) was added to a solution of 7 - [2 - (2 .
am no- 4- thiazolyl)- 2- methoxyini noacetam do]- 3- ._c._eph'em 4 hloric /.
carboxylic acid hydrochl oride (syn isomer, 2.6 g.) ‘i'n"water (100 m.) under ((f

ice- nd an ) 44 ___cooling and stirreldé08f3soom tenperature. The .
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car boxyl ate (syn isoner). soluﬁon [m;!rth} ethﬂ}g@ate layeQvas sepapted, ) l!ﬁd %8‘3@’/ thflc

2

) l‘)‘? fe w T)zfﬁodl ate
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dropwi se added a sol tlon:%ﬁc mtﬁ’eﬁ.a ° efﬁ%ﬁ'te (i Rk i e VT gl (Y ng&

- di net hyl for mam de (5 ni aR. pﬂﬂezemevs@lmnm%ssamcbsx hism 1520 émied at t he

sane tenperature for 40 mi numlh 1\1 dbﬁs IH d, J=5 Hz),
‘m nutes. The resul tant sol ution a* gx gﬁ%{’ (pﬁ_hgfﬂ ﬁF AH]_S,);z{Z)z
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mtroben 17 -{2 - -
acetate | ayer was Se]éar at met ox 1m1 o o} -3 zy ae § nlsortub: 2§)g)
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met hO~X)/I m noacet am dol - ered &he filmtﬁwas %h@an sthyl acesat s(§01mlb@mathen
ng. ) R [ er I’] 3170 178 cet t? lutl ter ﬂ% 10%
5 eous
NMR 8 ([err], ppnf 06 e 35&'3. Dttt lwere
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filtration to give t49%e ni og‘; ti np:'fa es' ﬁﬁfz‘gﬁfiﬂ‘é“,’d? f}’ﬁfénﬁﬁﬂ%mﬁﬁ

- 2- 35 ‘met hodxa)l)) in taaa Nakogen as m odch@ﬁhﬁm aquéous s6lafi dlkde the
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- i m _{ 2 - ammo 2 4 met t ce hem -
e el R R
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g.) was gradually added to an a &?e@ﬁsts'eﬁl!‘lzivér” ™ 980 (BH, 4,58
bI carbonate (1.04-g.) at 35 {5 Thekéthtiondérdy S{2 f(zedfo%ﬁatﬁaeof-q Affiazolyl) [ @r-rhethaR-
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2 the Hz) 406. 99 (1Hc§‘d1 -1‘¥L)<=)ofs um%’%ﬂ%ﬂmeatr rvaggrad edat;tges was added
Q

ne(lBO a suspeqﬁl on @0

ute

) at 3540 40&& in
- th gfgﬂ ble s tfic resultant 40
fet hoxyi i noacetsam. G The-filtate waREARM withhetvatoal Z'haw (03 g bhl flEeres, TRONET , 15
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of sodium7 - [2 - (2 - amnothiazol - 4 - yl) - 2 - nethoxyini noacet am do]

- 3 - cephem- 4 - carboxylate di hydrate (syn isoner, 13.45 g.). (16) 4N
Aqueous sol ution of sodi um hydroxi de was carefully added dropw se 50 to@
a stirred suspension of 7 - [2 - (2 - am nothiazol .4 - yl) - 2 - e
met hoxyi m no- acetam gtpl - 3 - cephem - 4 - car b@wj-}ﬁ acid (syn |sorrer 52.
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10 hilized chﬁ)Hx)/ﬁéf élh( slyJF5|I$z),rﬁ93r2)(1H déx Jrfpta 3312)) 6§99 (1H. s)
Vil sneier reagent prepared from d| rret hylformam de (0.22 g. ) and 1 5
phosphorus oxychl oride (0.46 2614 gy asz}%‘ﬁgl’é 1""4‘“6? K’E‘“ W ml%o]  Spapon ce;ﬁg:'ff
m.). 2 - ( 4 - carbdxylic aci 4namle 26!
net hoxyi mi noaceti-c aaod (amL) ati ﬁ:omauemp atﬁiih tolﬁ\ak_k ) sumﬁonadld ftee filtration and

suspensi on under ice-cooli \Tater'?fﬁ as'@! msi( O@Glmdr pl- °f
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ratureforZ

The sol ution was added al Id.a wnmaehet.ﬂixﬁr :mﬂut armsmred trt
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acetate (20 ni.) at -[err]cacias Em{ biaiihy E@ne"ﬁg"s@m'" : 'd‘égeégd cephem - 4 -
solution was stirred at -10 tIR. n{‘,,"g'r34]3013osg 1766 (should 17|ao tﬁls@ lmmlomam 1590, 1540

solution was 1.6 g). 40 em™ added water (20 m.), and the
solution was stirred at [err epahat ing | gcetate 4ay ’
the aqueous | ayer was extr it latﬁg’gﬁ'ﬁ Y qua@éaatc%?b@g& i fikthory
acetate |ayer and the ext raotatqn/éﬂenld@mﬁ tad&rG wget Wamumommo%wo was
28 i on e 05 orie ot d AL B A R A
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di et hyl ether. (50 m.) to ¢Phemp4-- %F‘IOF%E\HMWF (-"ilf“[@“fl*’-f(‘?45 ghor mani do - 4
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135 to [err]. (dec ) acetamido] - 3 - cephem -4 - carboxylic acid (syn isomer, 52 g.) in water (100 ml.)
30 I.R [err]: 3150 t o 330&1 mﬁmm)makiiaﬁlpnwamﬂ 18797 60Atlﬁgmr ion eadiyvashme, the
and 30 qugthe \qgkﬁ?(aggml) rop q)et an 2|)

der tll‘l’ ve minutes, and stirred at foom te eréturc or 13 es and
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and 4 - : tetrahydrofuran (40 m.), and the m xture was
subj ect ed to catal ytic reduction at roomtenperature under atnospheric
‘pressure for 5 hours. After renoving the

lg nfl. ) and water (8

syr) Lsorﬂ_é’ielsﬁgt) k dissolved



fat al yst fromthe reaction nmixture, the filtrate was conce%trat'ed |
juced 40 40 pressure. Water (30 m.) and ethyl acetate
n.) were added to the residue, and the mxture was adjusted to pH 7.5

an aqueous soI ution of sodium bicarbonate and shaked suffici entlx.- The
' (o0 nd ) _was _added to :

ed. thaqueous S ) InmaA soﬂsa m7wa(2 —aﬁj-ammadxazcﬂ pHyB B3 whdthox4b - 10%
) )2 hydr ochl ori c aC|l "196} reated Juivigs Su f \f iswgﬁforaﬁd"t hé'“ét“ﬁ nohcet e
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35 pitat es vk y,m:aé?y CEOBE AT LSRR, B <o vEh
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-219.5 (1H d, J=8 Hz) E%armn LA mspross menar Bagdhy ves
?for repared from dry di rreth | f or mam de eth acetate (1.2 511 )
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trinethylsilyla t.amdean Ema “gh uea‘gtsmu&ifry d)@cmaﬁa@ (I m.)
heggn dry ethyl acendaahek Sﬁfﬁcﬂant W;saqsqous lay was sed5@€ 4rid ethyl acefaar(90&nh)our S to

t
Joaive 2 sol i oniiy l%wadmm% T e
_oré.CI d sol utron ? e@;,m[,s [;)Jgr ﬁl e xfod sol ut ion
- as sfirred at Enhl, dfl(arextiacﬁadtﬂ)lhe sthymbtefe lmswad bmai tbgaeharemﬁedon
pialeti xture, and theﬂthﬁ 89ugp¥scso rx éemb o4 paneerimaiedindetashed with
ethyl acetgfe a é.f.fdir Y" m’ @&%’féﬁ}‘é’;ﬁﬁ‘hﬁ,geﬂl ow pogq,der
of p - nitrobenzyph herf -4 rboxy’a{a acxd (ant naon%r, 47'g) ‘ia‘H olored/ht) -

umst hoxyi m noace? aod decosiposeéep plmye thag 250°C20 car boxyl ate (syn isoner, 1.9

o MB,243 o TR e R %&%’W i 1 Eéfzgfiz"m

©214.00 (3H, s), 5 24 (15, dSSJﬂ-I.‘Sbrbh:l)s), 5.46 (2H, s),
9 2 (| H,

anz) (1 g7 to 25 "i »

7%) ?%8 (1H, d (ﬁg oﬂg_‘-z cephez\mam ?:g.rb:xylltgl:(z:?dly(lz)muzlso %2 m‘?‘ ?\%'e@d' um
-4carbon (0. 85 )n @kanald 0edl ) Corik. mkdthloﬂaa@d(opsg)whstarda&aemélsus efstdbn- (1,2,3 -
t hi adi azol 60 4 ami,Ah mm wasrstifr qnm eratugmfiotibhours. Bhe precipifateswere4 - 60
car boxyl at e (syFPlieet "1“%‘5‘"@57 yith i‘rﬁ‘f"l‘iéﬁﬂ?’e“(?fd“erwa“)" anf drethet sth8iy dr of ur an

(90 m.), and the mxture was subjected to catalytic reduction at room

t enperature 30 under atnospheric pressure for 3.5 hours. After
removing the catalyst - fromthe 30 reaction mxture by filtration, the
filtrate was concentrated under reduced pressure. Water was added to the
residue, and the m xture was adjusted to pH 7 to
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8 wth sodi um bi carbonate, washed with ethyl acetate, adjusted to pH 1.5

with 10% hydrochloric acid, and then extracted with ethyl acetate. The _
extract was washed 35 wi.th a saturated aqueous solution of sodium rf
chloride, dried over nagnesium 35 sulfate, and then filtered. The g

filtrate was concent 4ated under reduced pressurersoa,n;Sthe resi due was

[

pul veriged with diethyl et£ %’E ?f)rem t!é €S n\llrl/ere cotl ‘ﬁ[ £a, ¥“ethoxy1mmo_
filtration and the, .dried ﬁ{d pg e,q? T’ xyr.c rocmor. e (am.
thiadiazol - 4 - -2 - met Hsmer,0.31090 than80°cce hem - 4 - car ox

acid (syn isoner, 40 lﬁ%ﬁ; %@ DE (?% @ % é
358 éﬁSOAtB?q?G?OMfLZS? 17%3 €l § 2 ool %ﬂt@f oy

J=5, Hz)652(IHt,J5Hz 9.38 E@anﬂple|HdJ=

it LA rtrgfr’tttz‘”tm TR

acetone (35 ni. th haéthtyimtinoapétiz: Q{yﬂﬁsoﬂiﬁyo g)rlh myl(aietQE(l 1) a9 3°C
added dropwi se to a suspertgrpmavfthewl"@zd acid golytion. On the oth¢ rdE?O mt@benzy” -
S0

net hoxyi m noacetic acid (%’ ggf %.3?625“ sﬁg’lﬁ' : fride (18 &1,80d
(34 m.) over 10 mingtes dor Vhdues folhvela solt aaglﬁaecsztm 1S adkivRed
same tenperature for 30 maoultsekntxoﬁl' talheﬂ dlowau-elﬁ°ﬂwhaduﬂmgt auid mzd slution was

sol ution of trimethylsilylSHe fepl-3bo mixturg,
to 6C over 20 m nutes, anc{n’tt Pelg u@:{@n&é’ é eﬁo ﬁ?ﬁf,‘éﬁj w?;er:

phosphorus oxychl or |20e (1.¢92,3 ¢ hiadita6l a LB’ec

above tenperature 55 Ryl (surg ‘tﬂ] th S vvas
‘stirred for 30 minutes. And 2 (SH S AFHE
dropwi se to the m xture over J-.gsﬂ‘ﬂ gtmermm’gi'anz

for one hour to givesa clear soBJAt(ﬂbrm),’!He(H-bISM rsﬁrilmad; Jadlthed dr opwi se to

the solution of 7 - am no - Cld at. !§
) . 1
over 30 minutes, at pH 6.5 I 2’1"%?’9‘%?&%"%" ,mf,.::.st%““""és""’ﬁztfr
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added to the resultant solmk)iand th tem erature
dashed i th et hyl e cil dEHARERREeoRE oL Prﬁg@g@i o e

pH 4 with 49 pressure. Water was added to the residue was adjusted to pH 7 to
49 i m no- 8w1thasodmm¢ucatbronhte Taghed uitutthyiracm agljvistied tot pdil1 .5 with 109,
col utm chr omat ogr aph q;i" . apghthen @l agted S‘BIP ﬁtate '%mg’f““f‘)r Ugrs"ge;‘i
HP- 20" (Trade. mar k: nuf %Gir&di éﬂ nmm ltr Géﬂce ﬁd%ﬂérer@dﬁe'&gia ssure,
and el uted with 20% aqueousad Selresidue was ulvesiggdrwith\di et deipitithieoare mcted
concentrat ed under reduced?'(f'ltﬂttlm!t nd the dﬁedtto g:lve yellow P° l%)ox ;@3 thladgf:; 4r-

N H me oacetamiao €

;yophl lized to give g % % % 3P dcc)th?af‘iﬂ {#Fig {gyn isom

M icegu 012530 & 2600, apdC 713, rkss 1630, DOYkC  aci d
(syn-isoner: 2 0 g.) The pr odIUMtR (Dmsmdrsém(m Mq,uemmmmwt(m,sm KEH d,
Exanpl e 8 a usual “H d =8 Hf)l) Phosphorus oxychl oride: (1. 2 g. )
was added all at oncg to a suspen5| on of 2 - (2Exa mo - 4 - thiazoly

: y . .
2 - met hoxyi nmi noacetic acr rcepfmmn2134 qumélc atgtsl(f #“dée@t'gtbtf)%m:ﬁe
m.) at {err] and sti rred :E.ﬂf'gi I ﬁﬁh)é ﬂ asuspenswn of
silylacetam de (1.0 9 ) Waﬁ l‘ etﬂé'k@mﬁﬁda&étﬁ iat(s -|§0ﬁrc1@@¢2g)
for 30 g.) and in dry ethyl mmet(eﬂsml )Ialwsl hmrulma 6t.@nd e mixtur@ wes syirred
was added again to the sol #fheowd ﬂ“%‘ﬁ‘fyf %‘“‘t';?t&'n asf qu‘e' pise a
di et hyl f or mam de (0.5 g. ) %tll n é‘d&nfor fl‘lmlelt After phOdphérus
to the solution at 4 to rﬁt:(lrgs )ivasra drbpwlseasuteomgmeataea @¥atemperature

over 10 minutes, the m1 § Wis d fi r30 t er,
solution. 15 ion wa% " dwfd Shinte miny F%b?&t&'xh

o - 3 - cesnon . Ao e

hydrochl oride (1.9 g.) V\B.Ssoﬁ Sition Ofiina

and d water - carbox)d:cetndr:e— 1@5‘1@ oyer 3amdmu¢s, qxﬂeﬁ)éls: 'éi)laml therte CEi@n
T o et e T oibin, gt st e U oA )
the mxture. To the sol Ut'vﬂ g &1 uloévmﬂ h' hé)ﬂtdmdjus d 1o pH4
20 obt ai ned above at Oto C, .0. After stlrrlngthe m xture at
-2 to [err] at pH 20 8.0 for 30 mnutes the I nsol ubl e substance was
filtered out. The filtrate was extracted Wit h et hyl acetate, and the
extract was washed with a saturated aqueous (I H, d,

solution of sodiumchloride, dried over magnesi um sul fate and then
concentrated under reduced pressure. The residue was pulverized with

~di -isopropyl ether to give 25 25 p - nitrobenzyl 7 - [2 - (2 -.
-amno - 4 - thiazolyl) - 2 - methoxyi m no- 25

"



cetam dg] - 3 - cephem - 4°- carboxylate (syn-isoner: 1.6 g.) R.‘[err]
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glg{ ad ) ahd wag er (;ﬁ@sma dlgﬁyhﬂqab@my:goi?t-ugnamm d;tigbmm ﬁé\b.siﬂ"e@%’é 5
2 hydroxide (45 mE& @ff&f der
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.45 45 Exanple 9 sodium chloride, dried over magnes m_su ﬁy] ncentrated i no < .3
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tetrahydrofzuran a(caemmbgs aBébham -?.é_d?lma :
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-5To
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The tetrahydrofuran | ayer and extract were conbi ned and washed with a

sat ur at ed aqueous sol ution of sodiumchloride.  The solution was dried over
magnesi um sul fate and concentrated under reduced pressure. The residue was [(7
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1680, 1640, 1610 [err] (M M:d?phtﬁﬂpmoﬁ'n%@ﬁ)ms S) wis ddfled S6la suspehsioh bi23 - (8-50
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Hz), 10.13 (1H,°d, J@hehisitorm |de 03 and: HiRea elon s obhutss)
nmoi st ened with wat er(Sp [&twdA Q:a&eaddeﬂaﬁdouma%dﬂmdemmdyraofg)4vas added tobenzyl

7 - .12 - (2 - amno S“SEF“

o o L o B0
cephem - 4 - rboxs& ggg&;hedﬁ cet govd él“ Y gﬁﬁiiﬁ‘ﬂ sgll'itxor? waz 10

tetrahydrofuran (30 stirred at a rao Wi:&'fau@eda@thdr dsitad tsrasiuu)m and
t he suspensi on was s# @&,e@dtthﬁ Pbﬁ5atlthr30cmm°@

under 30 or di ng rﬂ“ﬂﬁfﬁ %I’t ?.“%l’é a{ﬂﬁ‘“fﬂﬂéwﬁ%‘&
fromthe resul ggnt dienn lilfhe ieh%ds@ﬁarat Gl GitHeGaHs HIOfeR ra egs

under reduced pressuTh; teEa fuaoeayent adwauacadded:ombmddmdmsledjmb aami"atehe
sol ution was adj ust esul ate. a uyzlgn(:&a@ed g? :e t'%ssurtbtll eﬁ? g was n ur tedf;/um

bi carbonate. After rgoy e&,, cﬂl h{ WS Lance Dim

aqueous sol uti ao WaSetB h o4 h irba@atea's)en, 20
to pH55andthentr 13540 0c e e t|70n
was 35 adjusted to p E‘(él %&; %%' 9’7 7
filtration and dried to gl(m Hz),a m{ﬂjésﬂz;hnmz( ,Jﬁ

et hoxyi m noacetam do] - 3 - em - 4 car boxylic acid n i somer

g.). I.R [err 5 3500 @gg car ejstened t:ﬁze‘r% was added toa 25

N MR 8ppm (DVEO- d, sckiamide By oy ﬁ.‘é%?"lﬁiel‘?.’fq

J=7 40 Hz), 5.08 ( | dekrald«droﬁn&l K—I!))ml)S tha dll-d,ls dill) and-acekiz acﬂ ( )ml. )Bandﬂthél H,

m, 6.73 (IH, é e Fﬂt’ﬂ!ﬂc gedgct] atB@g 1eem9r|at nder

Tri et hyl ani ne ? 37 g Iy gwﬁtj‘;‘xg" m‘mt ‘gy 30
' ' . atetitew &&d&d .m an

chl oride 45 eﬁdﬁeaanattlwdb Rition Wasiidjuste® tb
ni.trobenzyl 7 - -aqueoussadal iuadmaabmds JAfter 2moving thecms uble albstam phem -

i Carboxy at g, (10§ g‘q"ryhﬁgﬂmva??ﬂemﬁmz*sdzgagm Fﬁy%:@?*m.u&% Hie s

sol ution was s rred tQHes & fidcted =d dried to
pent achl ori de (4.88 gve)7 Wids- (addmdaot o -tthhzoﬂyl)l uzt4 ahoxgiini tatnﬂlo)-{EF cdpheral -

stirred at -25 to - Cc! PXYC%g -'g% %%ng was added to
the solution atg-25 toN 3.57@H! BE 49012 qa7 50 40
was added water (35 m.) &Hz), 548 (IH d; z),asru?(t H\& SlHZI,S)Hz)(\EWﬁLLm? _
roomtenperature. The predlﬁbmﬂ.aﬂ@sﬂﬂemb 968I(1that.de8 Bg) fi |l tration, vvashed

wi th et hyl ene chlori de and di et hyl ether Exg}“t]euhn and dried to give 4 -

ni trobenzyl 7 - am no )al'rletH}bégﬁrQ)(YSTg )?’di'tne ﬁg(‘l 14 7atﬁl&ﬁh&)§¥l§|@t&lc{ri’ae

'g.), nmp 148C (dec.) g) were addedRtd ar stjrted Mﬁhnsﬁt% 417!6@06bﬁz$'0 er(2]- 45
5 o il B i L
(1 Hd, J=4Hz), 5. l} hG‘m 1; ch]g}l nggis@}sl added )
(2) Phosphoryl chl orgoﬁfﬁ otmhcﬂxr§Meuian¢jm2(uil)N N -
di et hyl f or manis@le . (1W8?d to Fln selv ataéét? tf°9| f*ﬁ@“ 30‘{1‘01'01‘0 °"EPhyI 50
acetate (40 60 Wetnber %ﬁéfgg itates eg&) gg?vgid lenk CE
cooling for 40 mi n t&ﬁond Qn&&h&hyl e§iﬁtM‘B|aﬁEdﬁaﬁ l{ niroberdzyl 7 - Jnﬁﬁdramdo -
4 - thiazolyl )tSp I %whemcét-marmylate(_s;'s)lmmmc (&cB8 g.), and th%
solution was s rred at t

5 pm (BWO@)Q?S@ %g )ﬂ-ﬁg& %g% ¢, —4HJ)_§§ Zglz(}ljlilldon was

1,600, 735 1_4 2), 538 (2H, 5). 7,71 (GH.
added all at -once to a m xture of t robenzy 7- amno- 3 - hydroxy -

3 - cephem- 4 - carbo>& hi rldee(fl B) weed ‘é's °'““°" of N.N -
trimethylsilylg eta ‘gg;'xgggj ’gﬁi j@ &bi: %lf “s {@B 8 60
g.) at - [err] nd s anﬁ aadde ?(@ 1 i saolr-s- MR R yim{ |
‘was added to the resadid @yt isdmer, 3.58 s)okas thosolation v@sstgroed.agg@ 5°§rfgr@)(mmpteq3|

until the tenperature rise [err]. The aqueous 5 |ayer was separated and
extracted with ethyl acetate. The ethyl acetate |ayer and extract were

conbi ned, washed with a saturated aqueous sol ution of sodium chloride and
dried over magnesium sulfate. After the solution was concentrated to



. F .
a volume of 50 m. under reduced pressure, the precipitates were collected
by 10 filtration and washed with ethyl acetate to give 4 - nitrobenzyl

[2 - (2 - 10 formam do - 4 - thiazolyl) - 2 - met hoxyi m noacet am dol
z@g

K o er 1) 3rHd-rsulart 3blutidh washdded 4134 onde to @ mburk o4 -Gitroberh

5.41 (2H, s), bSanfido (BHh dirdx 3:4chlihpm9-4-lz garbokylde@ (§ gHett@Datha&KS({ﬂH d 3"8

Hz), 15 8.21 (tmeﬂulsﬂme tn eth lslgl) g on of the
conpound op ta| i tfgbl Jﬁ é‘g 3,55% o Pgm ran (

m.) and conc rw@ &Eﬂeﬁa@d?é Gth 1aaaatestheraﬁ,daa&atémmam”pera ure
for an hour. D e(trh | were [r@mbify ﬂ_d)ONmed wmbas satheitetl amleohesomgmlot'ammrsol ution 20

and then tritur ‘lﬁ’dea ‘eég%‘g“(%'ﬂ%ilwg‘r 64f§l§:f %}V’“f“f"lsf?"grg‘f BERD give 4 -
s obenzyy i o RS SRl W B TET R
met hoxyi m noaceroanand -4 3th1azdslylai|:dx-ymethaxy:mmeq:chmnndo] 4 3-- bprdxyxy3 at e

hydr ochl ori de (@yw rbogyl 3’(%5 SOmET )emp]l63°§1@9c) 1780, 1680, 1670,
1640 [err] NI\/IR ar dd. 0_44 g,(}ghij_.m 5.27 (1 H,
d, J=4 Hz)s 541&’21{ s), ) 1)!:,951zi30(49(1ﬂ=i§)327§m z Hz),15
7.10(1 H, s) 7 66(2%821d2HJd:Q—$-|ﬂ)!2 852511“8 &Y, d, J= 9 Hz) 9 73 (IH, d,

I8 ) XL X6 K nBoaRhe L il LA ol ) e 15

(2.- anmino - 4 temptrnwm:fb 4n hour Dnethy&ethm( mlywas aaﬁed to the rmbam eohationd (syn
i somer, 120 g) 3 ‘l‘%f“a‘m{r oth "6"’ Fﬂ“e tedby 'EW‘ HtfPP"é'dY‘at ; the

hydroxy - 3 - cephem- 4 - carboxylate (syn isomer, 3.5 g.), nmp 1630C
:). I.R [err]: 3210,3160, 3050, 18807351665 [err] N. MR 8opm 51

same terrperaturga he,g(fm |ateN‘ ochlﬁ ﬁy"}s acn%i"fqlg ygmxy) was added
to.-the solution agé R:E Bmd c m nut ess SoI ;t ion Al. -
Trimethylsilyl- a Ng :3?-9 »|F ;% 5i on of4-
nitrobenzyf 7 - anmin Q%g)gg d}, &2 é' ﬂg‘?
hydrochloride (1.9 g |ntetray ? ran (15 m.), and the sol uti on

was stirred at roomte erature f or arExample 12To the - 35 solution was added

the above Sol utjodl) %ﬂsl’h &k-76 w E ‘i‘\.\{‘ Sh¥CEt i rred at
[err]. for ygn hoffiss il drreg g % ng/ﬁﬁ'a%%}@ﬁj af G0 %fé‘&ﬂ aition st

[err], and adj u&émhettem :&emo ums udmnet mdruhmtda(

bi car bonat e. Telorth*h ona ‘hﬁ“‘ @ehw dme(mslﬁ? atgylgltyl ution of
R YR

sodi um chl ori de§€ 'dr'jm ,0r gani ¢

; E%toi‘ﬁil
| ayer was jgepar@s el.), ahd lMdoh aasn utd me of 3gedi um
chl ori de and draomiomvesrad emwdmime&dl atmqe@t—lﬁdﬁmﬂtheaoln Wﬂae sol ution

under reduced p?‘%?gdln E‘SW,E@%‘%S;%‘:? %ﬁté‘qﬂ\ﬁnsgjﬂ&msglg et her

and the preci pitetaid r&ﬁf doﬁi&oﬁ@fs‘aﬂi\ﬁﬁc{lohd@(s robenzyl 7

- 12 - (2490 anmmb) werﬂaddetlho awcsb h n ThQOFgalatllny msmamtet anshedpvith a3 - 46
chloro - 3 - ¢ dacq;eousg (; dovgrgl elum sulfate.

45 1. R [err] 1so 'e“t% 1th e: ethmR E{Iﬁteg 1.23

(3H t, J=7 HZ)mtr3be9 sz),a nd 4(5mazomyn Jﬁemay,mlﬁo 8. J=5 Hz),
5.88 (I H 44d, JdﬁormeW 05\ “lSOTM@T’QQH d, J 8 Hz), 8.254%2H,
d, J=8 Hz), 10.30 max _ ) 2 paI | adi um
on carbon (0.8 9. )T EGEPE DY a’a'z) g e ResaieD S

ni t robenzyl 7 - [2 - (1!-2 d, Jahﬂn)as-zsml-l & maﬂaﬂ.w;n ¢tH2d,- J=thinxy| m no-

acet am dol | o oner, 0
o), acer . act ol B AR B D ERERU S "R o o
was subj ected taemmidel yBi- thb J:t- epher RAET catholylata (syn {S6rea S0 g) agetic oom

t enperat ure foraCBi @éumlo. anAftcttB\éh uran (60 mhlp widhthe tshrpension @f«!ﬁ\tbjﬁssﬂdfwl tration,

£ yPr roo e te
te?ﬁyrllatcre?g?e (Eﬁl Eﬁé@éﬁ' “g@ %Tu&e gg}w& u{ﬁaﬁ%@% ?{‘i‘e édgl B% 7.5

wi t h an aqueousadastedtto rplof7. stdh tamdqums lsointirt of saiuin tbiverblom;c)l aurldl the subst ance

filtered oupsolup %sfi" § YT qvassegaralg H 6.0
\MV\ﬁtS h IZI.O%erI’ngr gctﬁ’d éfg:{?@éa % éjﬁ'ﬁﬂ nc acn arﬁ&%‘lﬁt&i (&l;lg%m u‘gjl%,@ﬂtéfwas removeg)vgd &p
under reduced piheasdiogea egm&xssobnmmoladsmmoﬂubguecombnt HPc201 um

60 ‘chr omat ogr adﬂyademarﬂfa@m&@%tﬁs Missibishii Chemipgblingdustriss Lidek(Oml.DiTa¢ on  HP- 20"
(Trademar k, manufactured by M tsubishi Chemical Industries Ltd.) (30 m.).
The 52 1, 600, 735

52 colum was washed wth vvater and eluted with 5% aqueous i sopropyl

al cohol . The
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eluate was |yophilized to give sodium7 - (2 - (2 - amno - 4 - thiazolyl)
- 2 - ethoxyimnoacetamdo] - - chloro - 3 - cephem- 4 - carboxylate (syn
isomer, 0.3 g.). 5 I.R {err]: 3350, 3200, 1770, 1675, 1620 [err]
N.M R 8ppm (D20): 1.33 (3H, 't',' J=7 Hz), 3.76 (2H|6&-”‘3£ =18 Hz, 30 Hz). 4. 30

3\

(2H q1 J 7 HZ) 5 3 . Ll=) 7 1'\!" L1 L] 1\\
Exanmpl e 13 (1) Phosphoryl €

ARTRCE o mo i ;ﬁﬁﬁ%ﬂﬁ (P, £ SR
suspensi on of 2 - (2 - amogg it azol yl) propoxyi m oace
acid (syn isoner, 238 g.) |th éﬂ:‘aﬁiﬁﬂzmut 6255 mao ‘bel ow ert

m nutes [Solution Al. On the DM "ll’chh(}P r13 gl-' z)' ‘]%rg 3%2';1)

=9I Tz T~ |||,

W -

isomer,

was added to a suspension of 4 - roben

carboxylate (3.9 g.) in tetrah drofuran 50 m . )Exaaptd 135 st| rred at

room tenperature for 1.5 h%urél lft’.‘FQFPl‘QI Fi‘%g a‘bﬂ&lﬁ‘*&"ﬂd"t“ﬁe( nd NN -
solution A at [err] afl at SEFRERIoTmem: }?g %,{gf’ﬂj” ',‘l?i?l';o 't( ga';“)m";

[err] for 40 m nutes. V\atertetfaﬁfhr rah(zaimd)b W3 rnauas Al a)nweroﬁ.erhand

added to the resultant sol mm@hwlwlac e (1AS g9 wag added torm snspeiy lust)fe‘bl nitropadzyl 7 -

0
715w saueous g U1 R S AT FE L A O
After -a saturated aqueous 3§ ﬁHn At 020°€all at onceP tHé’%dﬁhoﬁvﬂa alrk" d°CW6rS40
added, the organic |ayer wasnge ‘Maatéldml)‘hmdtee ateydrofurgn €10UMDLMEere a@dedwvae:resultant

dovith yatenand Pletem'}th S%yeront ramr %qz@h%The_ |

Gar o con ned, vashec - S "?%?'ﬁ %ﬁqﬁ%ﬁ’%ﬁﬁﬁ% HR

dried over magnhesi um sul f atré@maiiing dquesus t4yBCwdstekah
The residue was triturated thmatbhvemrsag ‘%gamp ¢reeombne‘hwdshmmtlzssaturated aqueous solution

precipitates were coll ect em&""‘m“ﬂ H%‘*é“’a‘?&.}a"\’g“%‘é& iﬂi‘ﬁ g by Z?B"g-l"{n‘é“fﬁé
(2 - amino - 4. - thigy Iylpiecx.t s wer Guflc S5 £veATl flitbbenzys? ko -
4 - carboxylate (syn isoneg xaeolg))z -I lscﬁro;{o&ylm]no% idd3270; cdp :ﬁ 4]_73£l'boxylate

1670, 1630 [err] NMR apwgw 319#*’76:8 lm—3 63 (2H, m,
4 33(1 H g, J=6 30 h‘]’?,_ %ég,g ,,gm@,), 0 =6
.92 (IH, dd, J=5 Hz,308 Hz), ) 6ﬂz)(5H(1H Nd, =8 Hef) 54 Q&Hs 97(1 Hz)B Hz), 6.67
7 70 (2H, d, .=8 Hz), 8.25 (2H, B 8. 7P VH, s)1 0.22 @H hﬁi77@(2PBi!81=rﬂzP}1),(8295(2H d, J=8
Acetic acid (I m.) and a suspen"slpoh0 Bf“&o? Jpél*fzédl umon carbon (2.0 g.) in
water (8 nl) were added to a @9hedticQBidef mfh) a’nd'&'sﬁip@xﬂﬁiﬂ%yl0°/7palla&2mbn Caxbon (2.0 g.) in
amno - 4 - 35 -t hi azol y\dager(s rﬁl)wetesmpﬂblp utiomo%ﬂ:eh dn}l 7--[ -{Ze en4 -
- 4 - carboxylate (sy¥ |soﬁl‘lé¥z°'ylg isy PTaE %ﬁ %ﬁ arb&geéfeg{g
the suspension was subj ect%’ ';EQ ;gﬁ Ao o ero& 'f%‘:ﬂﬁ%? moving
under ordinary pressure ﬁeeéatdlﬁfray/ﬁmgnaﬂmhé: ateywds trktul @hded edubdiCpressure.
filtrate was concentrat ed Ethybacetated3mt) pase@idedw thEtr mﬂaﬂﬂlst SO pii 7)5 withsan

t organic eparated and
added to the residue, ®and ax ?1% d@#:hlpgl ﬂueous s b"’ﬁxon o bxcarbong?'?@j tract and the

sol ution of sodium bicar borg eBus | Ml 3.0 with conc.
extracted with an agueous agdrodhilar aeiﬁ asd)d:trumd)wﬂale ﬂtyd:toﬁ:ran‘i’fh‘be exractaas washel with

the aqueous |ayer obt ai ned aaﬂw@d ’%ﬂP efgodivg chjatidegdried qyes magpesiym ‘fated"d
conc. hydrochloric actd an@ilt'}g%u %ﬁ 7@??&'& gﬁm"é‘ﬂ“ tﬁ?'[?%‘éﬂpr |
washed with a saturated agigiaodeta: ll-Gn daghe‘io i UTea kydik: |ach e(s nsoadrameg

nmagnesi um sul fate and 45 180

[2 - (2 - amino - 4 -"thiazolyl)uH, ogﬁp

fietratiya Ad S et and

precipitating crystalg wer e CHW‘%) Wﬁ%%’ﬁ? %&(gﬁgf@ﬁ_&r ess %fg@s?’éi'fm;bggg |

cephem - 4 - carboxylic acid (syn |soner i err 3320, 1780,
1670, 1635 [err] NMR appm L wgg%ﬁ"@ﬂ ° ‘J HZ%—’@«? 5 I—ﬁ

l d lacet 9
in), 4.30 (1 H g, J=6 50 dlmethylf os%n?ge( D déc&tc%s’u y s’i.ﬁ" (éé‘l no -
H. dd, J=5 Hz, 8 Hz),b556. 454(- 1h1kiol intthoaSetic ast irler, @,g)l:ﬂeﬁ y@dofdran
d, J=8 Hz) Exarrpl e 14 (1) mggl Ibgp |5°((2;.|4h@)$t1r(¢gf r4!03|| The solution was dropwise added to
trimethylsilylacetande (02 )g :;‘: ;r fﬁmﬁgagﬁr‘z%ﬂ )@él“é
added to a stirred 5U5pen5'5€@wﬁlc epmz epHaamu @t 6.9 .1 with 2
2 - propoxyi m noacet i aci (darb Beommlpnﬁaﬁt '_;%atl—rsto £1C fah notﬁtusaadf reher at 10°C

m.) below [err], and stir: ‘§ a@“ﬂ g
added .to a suspension of 4aq“°ﬁ1‘s[s|°l(5'38'h yPerm £g
carboxylate (3.9 g.) in a mxture of tetrahydrofuran (20 m.), water (20
m.) and acetone (20 m.) at -5 to [err] while keeping the pH value at 6.9
to 7.1 with 20% aqueous sol ution of sodi um 60 carbonate. The sol ution
was stirred at-5 to [err] for 30 minutes and further at [err]

sohal o)”'o § sodium

ok werecaguﬁ%?;?‘l %ﬂ%ﬁ:ﬁlﬁ:&d : .l



sat urat d queous sol ution of SOdI um chloride (200 m.) were added to the

gsul tart sol ution. 1, 600, 735 53 ol. The t he
oI ubl e substance was filtered out. The organic l-ayer was separated from
e ) - 2- - - filtrate, washed w t-h a-saturated aqueous
sol uts2on- of _sodi um chl oride, dried ovag0smser

ol The 2INES! umﬁi—m‘a‘r‘ b3d SaBst4nl WEY Ricrud oat, gg gﬂx?ﬂ&! i%&?ﬁ?eﬂrﬁ%m he'e TeET due

y-20es triturated Ifﬁ-zfe,@aklﬁ@ﬁﬁm&yatﬁ feh ol e Ade, MREEoveP! | ect ed

some)y filtration tqgnagnesium sulfate and thenconckntrated urrdabed BprZessure{ ‘Ehere(ume-waam no - 4 -
- thiazolyl) - adr &g}é i lether an'sthaleesra ere c;z*,lecte Hegtlon toy

) asgarbodl at e (syfhfshigy s nglzu ,b %{'ﬁg y}@@ PPSEYIM™R70, 1640

IH,s err] NMR a ppm J300,r1)7 0,1 170(2H |n) 3.70
B el e e el 5

NN S iF1, s 6.80 &5 By & 10

6.80 (b feoe =97§z)f%2 J‘}L\ 3&) ”10 i

tl‘\lﬂO6 73 (d H Iqﬂl)

g) ii0 8.30 (2H, d, Hz : ) _
r hand, - ) 4 - Nltroben l? hl 01)!1) g XY‘ *?i‘ no - 4 -
izyl 7 - ate (s ré

and, .
> anghi azol yl) - 2 epmdelad e ’L'}ap%&afélﬁ’é@-mt gl ‘pﬁ&ﬂ g e ‘e‘a"boxyl at e
-aboveSyn 150Mel4 5 (fh.&o Jyl)Wens- bmpﬁyﬁdndanetaniﬂbm 3 ak:emﬁmnear t:arbdth aumd skxanpl 5
for493-(2) to glve Asome QQEX% gal] '4'§§ R
iy h|azonI)-2-p 3 J lic acid -
=dfsyn 15 for (2H, m), 4,03 (2H, tJ—7H%PW3(l zg-gm)f%’é&‘g"‘ 33 ?gSO 1660,
The620 Rrr] sz | Hz),648 (2H,t, J=4 Hz),smmxnm Bxsnm(mawa) d, Jo8 813) ( 3H, za
and-7 ), 1.67 (2H, sextet, J=7 Hz), 3 6000 1
mdde2H ), 4.03 (2H ut),phaﬁz lﬂg‘z‘)hlorﬁe 1324 e dewo o 1o Aired Lty ) = 4

“1 8 20 1me

mide (6. 3 =aﬁd Itlit)ahy offi nil) at £5%8 a(n
g, 28 Bh d 8" Goicy *‘g ’v“ﬁ’cmc‘i:ff:;‘&‘s’%??;ﬂ#,??ﬁ g,ﬁ
“Yeifes added é?op ﬁ?% fpaﬁgﬁitti% LP% télhes me fei };)erature for 3
di net hyl formam h&solutRdf Wak eddrea.h m Hrsﬁdﬁeti $pensiol of)4 ditro zyland 25

q,J=§t | rre(d at t he §amme rper aeph :tm fdF cmoxrsl!:m@c}% z)];gttraa qﬁuaﬁlL(rI%mm J20 m .
er -~ O T
d Jﬁénd 2 (2 0 rm % aqueol (&0 ﬁi&t lum VaFr onate,‘{aé:é en eso%@é?I ¢ a%d
syn i sonepP stigredGor né ST GRsohuBle shbs ta§ REved bif,Bnd lEsatlﬁ' Bddstirfed

at the sarre t errpquawscﬂutfoﬂ rof Bﬁixm Ihlbﬁtﬁ: wakhdd&iDlolthé filtratea Tha shll@idn Wad P\ se a
%g.)i8t j rred suspensiesyacsd with tema && Thgjgtract was washed with a saturat?d - am -

._'4 - cqphem,: 4 ! "
o B R a B TR % y
“.adj usting to 30 butoxylmpielaét wulstes(mnutqmn 16 gs)odl um

'=- qlar bonat e, _ and the ﬁﬁ%@o %ij_ 08~5 49-1 h, The
T adansol upl e aybstance wm to“}Jm e %f e Bt onagt
* tigodi um chl ori de was adl:ﬂéds He, 8tﬂm),67f|| | Hi I‘ta[=6 Hzl'heu m sn)tv Zwaii.!ekt-lz)act ed wi th
C%ﬁt r ahydr of ur an 't wi ce8.30r@H. dx {94, %réas(lmﬁh@d?- &\hﬂ 4. é—ssﬁi)unl?aﬁﬁefdﬁ )4 -

ueous soI ution gzﬁ)%olqlxumopp QEHogfnaqur'[? PV, A0GRL s);Hf te and
n

t(ysyn 45 toxyiminsdeEamido H%mV UQarb td @l rV\ﬂSS Jiturated
Sy th did sopﬁ opy | tetehigdnofutran (345wl )AIO% ium tariging ),metﬁanol(li@ml ), agefic - 45
f or mani dot hi azolac“i‘: 24 ‘:‘” Wl%‘;g" te . ra"“’:: %ﬁ’é&ﬁ ﬁg‘B: : i%ﬁ‘fﬁ B)?\ ““deB cephem
q.J=6 4 - carboxyl atfte iﬁﬁ dho ran 1Itre:is cocllsl ated 01695, 1660
6$8€!r r] sen and the rcsxdue was dlssolved\in tur® of adlate afii)aquddusdiuvg IBH t, J=7

Hz), 0.8-2.50 ( 4I-¢f m slce'bo aanThel insglubje tancp ‘1 grlgﬂedtb ﬁnennovrvlz‘?:’ter 5. 235Q | H,

d,” J=5 Hz), 5.4 %y Late EE Eallagarat % tracted with an aqueous solutll,o dd.

' on us e aqueous in

NNI=5 Hz, 8 Hz), Jous S hlet il asbiate and dithy Eathor s o9 Hz)

___._conc the solutlon was adjusted to pH. 2IDwi IQH"O % lydrathlori¢iadid alﬁi ﬁ&e t‘dr-|,30 s) 9 72
t 1H (§5 =g35 Hz) , mlilgesa }L;'rpplplaes wg_ﬁd:ollected by filtration, washed with water driad i «t o1

e to lve 7 - {2.- mamidothiazol_ -
g.) 4 - nit rObenZ% ox imin amx f “do -ﬁl b[‘& {Aic acldJstn Nd er, lS% g) 45
—Sw - but oxyi m noacett Rry¥e 3330 3040, c - 1645, -1655adnboXy| at e | somer 34.5

‘0%19 haf) (fﬁz)etmr(’DI;WMER 7636 gﬁgz i"g g‘?{i a'“*é%?g%‘ @g«{ﬁ% 60

subJ ected to catal yti g§ 5ﬂows)un er o ar nar ressure at

tenperature for 3 hours. The resul tant m xture was filtered, and washed
with tetrahydrofuran. The filtrate was concentrated in vacuo, 50

and the residue was dissolved in a mxture of et hyI acetate and an aqueous
sol uti.on. :




50 ? of s‘odi um bi carbonate. The insol ubl e substance was renoved by \
filtration. After 50 the ethyl acetate |ayer was separated -and extracted

wi th an aqueous sol ution of sodi um bi carbonate, the aqueous | ayer and the ELQ
agueous extract were cqr bi ned.” NN - After the aqueous g
sol uti on was washed ' : z
sol uti on was adjusted to pH 2 c)m:hurae% h&d«mefdrmamﬂommd -an-d'l)s-w I eldltcf)@i’mmo-

30 55 " 55 mi nut es. %@‘i @:&‘ ey 42 gy, cone.
vashed v 1 water 3 ot ol idé;:?ﬂéﬁ%mm TR T
n 1

- formam dot hi azol - 45- yly. acuo, th@ r €was suspended in water. The suspension was adjusted to pH
but oxyi mi noacet ani dol - 3 -38 umhicarbmtebmd |lqu90dB'lem tyrredias samgtempeBiuge for

30 mmutes llt ver sium
g.). -51to e t ’?’-‘%‘Q "% %@‘a%‘f%%f d
1655 [ERR] N.M R 8(DVEO [ E%Efsfed‘ﬁ A o sé i1 60
w

m, 3.58 (2H, d J=5 Hx) stdml:hlanz 1d Endlsﬂ Jbékdth&UﬁﬂﬁﬂZ ronﬁt fabliy-dn nonionic

'ddJ=5 Hz, 8 60 Hz), 6 46 % mtxoq resi &tan P-zgz fac reg l ubl Che;m_i_chal
. t

9.63 (| H d,” J=8 Hz), 12 57 ﬁé pH3 \shh &é cu?und 21 g, ande

f or mam dot hi azol - 4 the recqﬁtates Qﬂé&dctﬂd@-ﬁlt&&iﬁ |with water aﬁd&ﬁ give

_?hﬂ orbutoxyimingagetangdol - 3 -

< stirred at room
pﬂﬂ' mqmqnﬁerrm)at £4.9 @HDm), 3.58 (2H,
vacuo, and.the residue was susperhieads},no =G Hz)a S0 & l@llqdnsﬂeﬂizs
to pH 3.5 wi th sodi um®®i car bonat e‘*ﬂ*ﬂ@r“ﬁcb’°&‘b§)}7h§(2“&ﬁ)@|9él (. de J=f HYane

tenperature for 30 minutes. The precipitates wer coI Ie ted by filtration

and dried over magnesiumsul fagp 1@ @‘&fﬁaﬁlﬂ&h dg ). 8o ) butd}fniREAMEIR acid (syn_
was sugpended in water (300issier, 6@81;1), (mlmgj.bhcs iryl Rhloride (4.40 g.),
bi car bonat e. ‘The sol ut i on wtetrabyd @benzyl 7 ég;%\!!(}%? o hem - 4 -

hydrochloric acid and §ubj e gggfﬁ;ﬁ%ﬁ@% gﬁ’ﬁ }#quiﬁ floﬂr;:mggr o

Cl‘j

4 - carboxylic acid (é@n |s R.- @- 'ﬁ hiazobnd.
m.), methanol (9.5 nmi.) anff {aﬁ Ql{ IgEgy

tenperature for 3 hours. The rRM

adsorption resin (diaion HPt hld’eﬁﬁh carboxylate

Chem cal Industries Ltd.) (Gﬁﬂxsmhcr l g0 10% aqueous sol ution of |sopr opyl

al cohol . The el uate adj ust o

i ce cooling, and thewgﬁem pi taﬁé&ﬁg 231.2»&{0%{1 Al bt;;’z)cz E(Iy}m(}i

water and dried to give 15 B Hz)| 7(1 J=4&rﬂ)r1c3t7lml-a3 1772(2H d,J z), 8.24 @H, d -

n - butoxyi m noacetamidol - 3 - deﬁﬂ'@n&SMlH ﬁa?@d*kll =8 Hz») ‘@é% Mrs) '

7.2 g.). 1.R [ERR: 3320, 177 R&L ,8 (DVBO. de, ko

(3H L gt o). 11 %0 (gl 5 d. o) e 80ty Tag),10%
al

Hz), 5.08(1 H, d, J=5 9 tetrahydrofuran(l42 ml etic acid
6.44 (IH, broad s), 7.18 (2H, mls) d@atsﬂ( terH: milacanaphe taltBat(of Example(13-(2)
- For mam dot hi azol - .4 - vyl 081" oécé{ s a's‘rbeft%' {pipoacetamido] -
i somer, 6.48 g.), N Ngo d| met hcﬁﬁ ‘y f-, c',;o-ﬁ‘ ospP i chloride '
(4.40 g.), tetrahydrofuran (|NM&s DMSOd,, i\r 0 E 4, J.l.ﬁﬂzﬁnﬁm)} 18; mi;eph@

- 4 - 25 carboxyl ate (8.23 %% )l4arl|ig|dmla=t5 ge(l dd, J= SHz
were treated in a sinmilar manner %%t ("6’f‘ 7e4°$”'{f » 80614 hi‘ 3"8 Hz)
nitrobenzyl 7 - [2 - (2 - for Wmﬂﬂo [2t-h(232%rmamihothldtbl) 4 2yl - §0 iso - butoxyimino-
but oxyi mi noacet ami dol 45 3 - acetantidoh-- 34 cephem Boky catbex yarid fyneisomet2 43 g, ) conc.

| R [ERR] 3240, 3050, 1780hyc§ ric g65? 3?1{1‘1% 2 5ml)were treatcid_m asnmllar manner -
N-M R 8(DVSO-[ ERRI, ppm): Oblin * E’mm 3 )e M‘ 7. ‘i.@é‘l{n 3@&% g

broad s), 3,91 (2H d, J=7Hz) I-330d 780,_56 $305 1 915 (chri=!

Hz), 6.67 (IH t, J=45Pg) 7 317' ﬁg%%*%ﬁgzy f%@ 5"431535(%5'

J=8 Hz), 8.52 (1H s), 968(IH = '

Ni trobenzyl 7 - [2 - (2 - formani )hl azo bm " L) lm‘” ? He)

but oxyi m noacet am dol - 3 - cephem - 4 - carboxylmbmplegyn i soner, 14.2 g.),
0,

10% pal | adi um car bon %3 79. ,n(maz haheIFo ﬁudﬂth!)qolft-ét ryé)hyljroiqm:glsc(xxmﬂnqatet ?scgg

acetic acid (I nml.) amd wat V e aiuraaéﬁ ‘I')é'%gt]émt } ltospheny) ehlor

that of Exanple |5-(2) 10 Offoxiiarc (a5 ay. abeton éq‘ia'ﬁ’{r ﬁ\[a)Werétreat}! T siilar

- i sobut oxy| m noacet am doI ma ertd:m eram eis-oarot?»e +mtr6m=h 1¥ -(Bdbanamndo-

4.25Q). L o . 34260/1) -17290 cyglv*zey oxygrigogegtamjdol -~ 3 - cephem - 4 -

N. M R 8( DIVSO ppm 0. 92“"{r viage (sypgomery 1691805 5 3011 ), 3.61 (2H d,

J=4 Hz), 391(2H d, J=6 Hz), 514(IHdJ5Hz) 5.88 (IH dd, J=5 Hz,

8 Hz), 6.50 (IH, t, J=5 Hz), 7.40(1 H s), 856 (IH s), 9.64(1 H d, J=8

Hz) o '

\O



(2 - formam dothiazol - 4 - yl) - 2 - iso - butoxyim n?)- 45
,acetam b - 3 - cephem- 4 - carboxylic acid (syn isoner, 4.1 g.), conc.
zh drochlforlc ‘acid (3.65 g.) and nethanol (61.5 nl.) were treated in a
Yo |mlar ‘manner to that of Exanple 15-(3) to give 7 - [2 - (2 - ami nothiazol
4 yl) -552 - isao - hufJn(\n ninoacet an 00485 - 2 = rpnhem- 4 - _car hnx:?ii Cc
minoaci d (syn -soner, QRM&' E:Ol 3R, .’{0&0 rl 853323, 1700,3655 616'65 1630, 1545 [err] 50

concN, M R 8(DVBO-d, P o 2) gi .3615(6H23rgad )% m.3, 58~ 2H,
; d, J=5 Hz,

) Wi gad s) 3.84(2H, d,j$L s)
(116 ls 0(1 d, J=9 Hz)

(3) 7-

ted in
topH Hz)s 6.46 (1M, broay s,
xreforExarrpIe 17 (1) 2 (2 - Eormam doth| zoI

esiumcy c| ohexyl oxyi m n 7 - [2 °‘h
3H6%bj' met hyl T or nani 8§ ?%ﬁgk gé&%ﬁgm‘ "‘%lhm m&* ’ig ﬁ%ml eat:ﬁéhydrofuran
1.05

nionid 20 0. ), 4 - nhadid (lb | and watex(l A anl:) re trep@hiam simdlar- maxmed axhhadfe
emicaly, ) | acet aoe (3Engmpje ‘9\& %7 '(31 fd@ﬂ‘ﬁl@! eovl) n2 acgllqlmymxy-nannép to
‘gzhg hat of Exanpl e“’T3° o %2-3 gd% 780 q Dy petey (syq pomer, 577 8o pani do-
givé hi azol - 4 - N R— 2rm (TOHE 6)] 3671 (2h9) brehd ), 42D (18ITm),4- 60
- 3 car bobdyl at e (syn I SO g‘lz) 587 1 ,Zﬂd J=5 Hz,9Hz),647(lH broad s), 7.37
1 600 735 15 H S), 8 50 (l N 9.58 (lH d, J=9 HQSI% (hll-lﬂlafoad S) 15

o(znl R [err]: 3260, 3)17;& 1B07D - é&&sm.dm’éon 14Q0y1y 1655 y@bKekyl6Bithino-
5Hz, \. M R 5( DVBO- daclemng(]ql Oh-&eﬂlifm 413 bax)'uc d3idq§yn sah-lpr,bﬂl)gmne h,andl(mcsf (IH, m
and conc.’ I'OC lOT1C  acl
) wedd i pé%tis-cé}to \7 l- 2: g‘gal(mnothlazbl - 5 1 52’ - cyclo s), 5.95
(.| H, dd, sz5 |_|Zlmf§;a mid ? e(c emt rBoxylic acid (syn 1somer. 0.28 g)) b r2@ad
-___;(sy,§)_,__ 7. 37 H, s) &E o 3294, l‘Us, 1156531 15&&2'3-60 . =8 Hz), 8.50 (I H 5
g)s) 9. 63 (IH d, JNM. §( ). 9(2 ,"2°2“€"'};‘?4(5‘H“3’ &
éz 4- Nltrobenzyl 7 667 3}"@ }&’ 9I5 o ’
_f_“f"" ycl o%exyl oxyi m noacet a - 4 - zzr boxyl ate (syn isoner,
yini@- 0 9.), 18%.pall adl um car bo pttBanol (8 m.) tetrahydrof WBsan
(20 mi.), acetlédr hospho giglhlo _(384 wasad ;?d me acﬂf iepcngffioigt er (1.4
7 ) re treat ahﬁr u h'ﬁ Q@t’ét{ :ﬁﬁ)? % rred at the same 10
(2
suzxanpl'e 15-(2) 'te.(mpgramn‘.e for 20 fn utes achide 06&5) phospﬂhorylyhl)mde 2 -
H, c(;yC| ohexyl Exy a and dlmethylformar?lde (8: sted so;utlon n the ot]‘;glhand cepﬁem i
4 - carboxylic {éﬁ ptzstbe aéﬁdpenslon of 7 - amino - 3 -
IR [err]: 327 &Jﬂ&yh (dssrgr Tm tarmd/refuran (10 ml.) at 40°C, and
y 10"(}\' M Ry5 8( DVSO- dsurrqsipf 30 @ingtes. To (he Gplution) Wasadﬁﬂi ﬁl 44, onbe ﬂ’acacs‘)atedzhcmz (IH, m,

Iutlon tamed above a 1] stl n h r ter s
“acid - 15% so s added to t %ﬁ%ﬁlﬁ 'at 20° tion\w: w&i% J=5 Hz,
=. il
15'(3 HZ) 6. 47 (| H7 5 th ous ol s?' sodium blcarbonate »acet Ate ec(tgﬂle , 9. 58

= (lH d, J=9 Hz) sohit&nﬁangd h rWas separatedl’ﬂl ng?i was wﬁshedhslﬁh eth):il
For rram dot Ibl azop,ce]:atqa I'pr t er trgp.t ithmctivate
ha solut s ollect 40
s aceran doyi °5 S e%me PR O
'“Hmst hanol (10.8 I%J Q - ammoth:azol -m y)) Sndalvrgimi 1013 Cceaaend 19.)

re treated mcqb&yqy swan T, ﬂégt)hat of Exarrple 15-(3) to gi ve 7 -[2 -

aind-2 - ami nojhi azol """'° 759, 16601 cetanmidgk - 3.
e cootam 4+ o DR RS e G i ORI O
==5350 1775, 1665, 162%5 (mAm),[sesnr(]HM).Mﬂe(2B(iawscasdlﬂ Dped HeD, 8- 572 (1OH

&%), 3.60 (2H, broad s), 4.04 (IH, |n)%r§§|3|H d, J=5 Hz), 5.83 (IH dd,
J=5 Hz, 9 Hz), 6. 4pnddtldryl Chiodded1! d( @t Snsicnlof 25)@ 9- 48 (1H,
(Z!ﬁ J= 90 Hz ) 5025 ammothtaéolr?4 - 0) - --wﬁ))pargyl?)x i rkiawn 2 afs‘;/s;'lplgomer 17 g() in 50

5 Phosphoryl cmlréh)f {(§sm Gd Osus ensi on
Hz?f 5 . p ) yam ngwry H qm?% trl && ( Spn
amlde ere added to ét‘g y
| soner, 1 0g.) pre e the activated acnd sdl@loh 20w GE Bth hd, aetﬁS sﬂ (0.05
acidi . ) at 5G5 andg $asraddell tata séspensipawb 7. 5 akniing - 3 ce hem -4 - carboxylic acﬂda(rhﬁer atdse

(55f7or 2685 mi nut es. &Y, '%%E’ ?;é:f E°"8H’|“or| de 30
__.___(_0 84 g.) and Nstme‘ﬂ% %&f”ﬁdﬁﬁ‘%f déa i ﬁqts Rrish ol ut i on,

+and 30 sti rred—m*’CS(Eefsmm:mwhmdjusded) tcppnnaﬁr\entlt 6us\salhmh afcsbdiumol uti on
'4Gn the ot H8r habigarbenaterdhe phegopy | erevae ) Wps ?\wwﬂn hﬂdﬁ%tet

suspefi@i on of 79USORFAPY| §ther 3 turp.cand trgated “’“h ctivpisg whareoal @i g in
tetrahydrofuran (10 m.) at 40C, and 3 stirred for 30 mnutes.
To the solution was added all at once the activated acid 35 solution
obt ai ned above at -20C, and stirred at OC for an hour. After water (20 35
acid m.) was added to the resultant solution at -20C

the solution was adjusted to pH




. TSI
s 4
15- (2) ' 7.5 with an aqueous -sol ution of sodi um bi carbonate.
Et hyl acetate was added to the solution, and the aqueous | ayer was
separated. The solution was washed with ethyl acetate and diisopropyl ether
inturn, adjusted to pH 5.0 and treated with activated .40 char coal .
After the sol ution wasadjusted to pH 3.0, the prbé®0a3iates were col | ected

40 by fidtration, washed Wsbfatidfiveyadftidd & p1t 3.00RS thD BRIPAAEIWerb Rlcortl @fﬁﬁﬁuon
give 7 - 12 - (2 - am nothlaﬂdhedovérpho;;bh ruspEntexndadth oeducedl pessosttagivel 0

- cephem- 4 - Hz) aminothiazol - VP oearaﬂpglwlg%qetp@@ﬁbr 3 'Oc%h‘%j“)' 4 -
IR [err]: 3300, 178G, 1668754 d“‘&%‘ 's °',--,§5§ 5. eV Ro &FDVBO- [ err],

ppm): 3.67 (2H, d, J=4 Hz), 41\617[1'{34&M$()—d,, prh)l 348 LH, 0h), I6D2HAR), GB0QH, d, J=82),
Hz), 5.25 (I H m, 550 (I H, gaﬂz%ﬁ‘ﬁ 5@ (lPUdQJF&HZQM)6SSGli®.3nX¢8HlH
m, 6.55 (IH m, 6.80 (IH s) ? QHed I g, J=8 Hz) Exanple
19 Phosphoryl chlori de (1.4 g was added dropW| Bfnp® ® suspension’ of 2 -

(2 - (2H, 50 &mN;Nt-mlmmlklformd;mde A Qrops) ﬁasradtded toda (suspensnon of2 % () -
pr opar gyl oxyi m noacet ic aC| - Y i n 1¢-cid (syn 1somer, 25 g h
et Tahyer of bran (16 ) blS caa'&,esfé‘ ‘giéﬁ" 5 g&?@i&ﬁ“‘tﬁ%@ spncgiing
for 10 . Hz) collectedrﬂyrﬁut'msn,_ rb)t ze 30hil ﬂsr dekintks gnd) iethyl ether
trimethylsilylacetaniide (1. B¢ N lml xy)mmeacetyl
added to a solution, and st‘E E%(aﬂg; f;'i'”@ ‘E‘e H‘ lymtf‘ gx)yg?:
acid solution. On the ot heru yimxh @-61!3 am Brefl Gt °@bian hour, To the
35 g.) was added 2tog a SuPppEs ox%ln wascectxﬁaggggdcﬁ?oz -- {qut phigothiazol -- 4 - l) - ch-
carboxylic acid (1.5 5 ©
Aot el et 400 | QAR °"§**"§°g,§,m:m SRt St
was added all at once the amtdr\aaaa eda6ved m hﬁru adiRYE pRisure20(give 4 - -
and stirred for 30 mi nutes nito t d2 - hu(ZQ'O - ¥hto 2t-h@ethoxyimin0-

resul tant sol ution atzs[err]acetﬁ"ﬁ D,.s,g ﬁﬁ%ﬁoa a “F > mig%-'ﬁ;i)th an
aqueous sol ution of sodium 4 N.M R-5DMSog, Hmy 370 DR U6\ tm(ﬁlnes),ememai J=5

| ayer was separated, washed wit hHe)th T(Iblc #iz3 1600 (1H, 80, 153 Hz, 8 Hz), 5.30 (2H, s), 6.70
di i sopropyl ether in jurn, and tfzg%f"igﬂ“bm hc?t%f'\iﬂﬂe&%ﬂﬁ?@ébﬂ O3 {IHyp), 8,50(1H, s),
The 56 1, 600, 735 sol uti on was

adj usted to pH 3.0, and the pmw @kﬁe&ﬁﬁﬁoﬂﬁerﬁtrslfdnh)eat-qﬂ Iozy formbmidbthiagol add- y1) -

dried over phosphorus pent@ /p itninoaces eiw? )“?:t at?(antd@mer, 284)2,
0 0 :
Sani nothi azol - 4 - yl) - ﬁ@ oL by e @ b s, sy
- carboxylic acid (sys ' 50 room temperaturd forl £hbirs. rema g the '
1780, 1720, 1660, 1630 [err ta tNinﬁ ch’BlBe(ﬁltrat congdemidated|to . vo%e dfaﬁG’ut 15 mi.

(2H, m, 4.80 (2H, d, J=2 M8 errsiu :ggg qgigndehle efate(30 egldeptothe
8 Hz), 6.55 (1H, m, 6 85 @F teu de 953‘@ }iltratlon and
Exampl e 20 10 sQfa & o E thﬁbﬁ&cc 0. The

suspension of 2 - (2 - forma!mh |ta&a€ﬂ|d WltMact Bd char@)ak antétaﬁlest m:ﬂbé@ if 10%
2016 (syn i Somer, 25 9.) 1 % Q’ﬁn e ot Ui isa'%ﬁggg
for 5 minutes. After concer,\f‘cmﬁ,tx ,ﬁ\lg, gx‘i .CUQ Ne'th va d&tbo

to the residue. The p4seci pi talﬁs»ﬂmrﬁommréaﬂl:tlm 1b§80f 1670,r1480 amr; vvashe

(5" T ot hiagor - 4=yl ’iﬁ?‘%&m@w@‘ r dedt fes

i somer, 18 g.). On the other hand, trinmethylsil Iacetamde(4

added to a suspensi on, of 4 - Btk ol 'Pofi -[hm(ih form?,mlld()d'? 2 methoxy-
carboxyl ate (16,8 g.)% &Tﬁiﬁﬁ%" aig %ﬁ%ﬁ“ 38 1 ds ?F#J?ﬂo&fteiﬁéf?m
for an hour. To the SUSpen brOfvoViRErsOA H l tso ir with activated charcoal, the
f or mam dot hi azol - 4 - seluﬁbn— w0 concentram;t eum ﬂﬂll:ﬁcg;sl dule whﬂ ow;t%‘yz aontlwng -
i somer, 13.6 g.) at togfi o an
D -
hour. Water (150 mi . )5% ﬁt‘ “:f’ ia.%"’l qn & 'ﬁﬁ@m noyr.he_
15 minutes. The precipitat Qﬁlti\li&iher, s\fztr hda-ult@watems erhndnau sted to pH
wat er and dried over phosplﬁg’r u’sthpemhml drsa jec gFQ/eCQiumn
_ _ c mc a o:;pt lr res1 mark:
ni trobenzyl 7 [2 sé) (2 ?i;%ﬁ emi a? dust S Lt H:(v 10%
25 acetamdo] - 3 - cem pryl tey\baatae,u t@cﬂ Hssmn,nm y oﬂ!l ic acid,

| .R [err]: 3300 (broad), »uthe ﬁr?@.ﬁtatemﬁ@q cdlli@tedtbynﬂtr obafl dS{dDoBDed] ; (2 - (2 -

ppm: 3.70 (2H, broad s), 4.07 (3H, s), 5.19 (1H, d, J=5 Hz), 957(IH d,
J=8 Hz), 6.00 (IH dd, J=5 Hz, 8 Hz), 5.30 (2H, s), 6.70 (IH, t, J=4 Hz),
7.71, 8.25 (4H, [err], J=9 Hz), 8.07 (IH s), 850 (I H s), 30

12.55 (I H, broad s)



¥pensi on of 4 - nitrobenzyl 7 - [2 - (2 - formam dot hi azo’l'- 4 -
~ met hoxyi m noacetam dol - 3 - cephem- 4 - carboxylate (anti
rrer,_.4 2 g.), 10% pall adium carbon (1.7 g.), acetic acid (0.63 m.),
er (6 3 m.), nethanol (42 m.), and tetrahydrofuran (84 m.) was
ted 70 cat alytic rediction in 21600735 hydrogen at rmqnhere;n‘57rnom
rauont errper at Ure™T Olgmiothingols. 4Af tyBr- aenmh%gyxmheawmﬂqlst 3by céphl:mr-atd,l-on t he
@ filtrate was combeplis saidiantigsomer g of about 15 rr1 _under reduced ~

4 -
pressure. Water ( °9t(‘Pr %d) a re ad ed. to the
concegtrated sol ugw;( ;t‘h > U4 -ﬁlﬁ dg?‘?n th sgdr um

ren’o by

2 Hz)bj car bonat% under st7|4'7r(mgs), u-map u )St ance
Mt tration, and 40 ‘'t he aqueous Iayer vvas separ at ed and washed W|th
et hyl acetate (50 m_.). The sol uti orExampleRi eated with activated char coal ,

Pk Tk rrrgmaﬁr,rrr"rrafrmﬂ@md o

e cxyinih@azetic acidi(syn iydnjer; | g)w gh ahsiba
.werecephem - 4 - ca E CPQ!ma lil‘blfit Pﬁ the Fmpezatslz gr mxulge The & solutxon |

shegerrls 3300 (b3 %i%?f ﬂé&f‘ﬂ%c &“‘rmgwmﬁrh oo

3\;;’;3 63" 2H proa ~AsPC,%h dstﬁrr 2(Hp-do 1l5'|11burs dd,15J=5
ylaieHz, 8 Hz),” 6. 55! othe TQ?“M"!—E’ utiog, t wggexugctgg I]_pqhylgaz:etatg (696 (1H d,

o the) =8 HZ) (3) A §h ?%ftte aturt ot?c;g um y ) - 2--
ot maTet hgxy- 50 blcatbaﬂ etsétm ueo somﬁap eamm hlond‘élﬂ ihd dricici d (ant |
1) Somet, 236 . pver ompwesiutmysd lfnc;mhcrsolummowadc Rediratéd ip vagud, a'rdttlmanesjﬂu 38 1. )

t withwas st i rred at w e(g\"ﬂd'é m "ﬁ %PF‘%; é?“ef H-e resul t ant
~_-4 sol ution with | . gg@,ﬁ, dort. gég nl n vacyg
" The Kegsidue massomerSSahgl zed out with dii sopropyl et her .), and the

precipi t ages wer eLR.Geea255d3130, 1780, 1730} 1690, 1680)d 605 1550, rsm&hed W t h
*, J=5di i sopropyl. et herN.M3B. i(DMSQ-és. m)e087(3HL2, J—-7 HZ)rlMlﬁom‘)uwdlZI%g4 -yl) - 2

6.0 rpt hoxyi i no acet ),39 % éag.rf ﬁ rochi ori de
H.s )’( ant iggi soner, 2.1 giE% s,hq]ﬂrg; )q&g 46’; éﬁ%@%‘

and
adjusted to pH 6.0 with sodium |car bonate. The  solution was subj ect ed
yl) -t o col unpo chr orra(ngrsagplaosmrbf uomnmﬁzyadsm ptdi Omrmantidothiaddl ais cryHHP- 2030

49 Trademark: 602 -n - praees hlorp-Shyice Parbmrlysﬂt(ﬂﬂes Ltd.].
S Trademri 20 ze,ﬁu Wﬁf e mpnenct ﬁ%r 2 pH 3.5
thevw th 3i0% hydr 0 ro%ﬁit pem rel rﬁ?&rir@hdsalhﬂs suuaa@ce aﬁare ey

5 :?1 filtrati o® andfi Mateeadastqpnggnvgtea in vacfo.- Water-and ethyjGacetate were added to the 35
1 600, 735 residue, and adjusted to pH 8 with a saturaed a opsafghﬁlgn of sodium

----- ' 1carb ate. The insoluble substance was moved Mltral ueo
andam not hi azol - ;L pimed bg 440 thlOdolutio gﬁm - | (2 -

'llg'ecar bdyl i c aci dntlé aydrochlos:oaad and}:x?r }d wnth etiyl acetate. The ethyl acetate solutlon
0 err]: 3480- 32em HE arrg g, wasbedwith ‘ed ewsr\wlmwrafgwso‘*ee
“3ppm: 3.60 (2HET 31ms*§u§¢132€'3ﬁ 00 ‘with 1 ﬂé Hgan?“‘ﬁlg' oy
’8-)-HZ), 5 82 (1H, i lOIJ:t5 8 -Hp) - t‘oﬂ'rhhlmd&hx ,yl ?éﬁ broad) ,
i?- propoxymﬁnoacetamxdo] -3 c‘hlom? (3[ <Hcep!;§m %Qc(rhﬂ,yhd)acrd Esyanpl e 21 (1)
852 he \/Isr‘rﬁer F%'a eh?g\kas regaredfromNN- di met hyl f or mani de (0.44 (2 -

After t he reagent ﬁf&é%égéi‘&ﬁﬁ%ﬁ@%gﬁd ?Js_lﬂrrgnher

=] or mggi dot hi-azol - ‘BHz) .43 1}y sy, 8537 (1H Jngqzxmnd:loa&‘ (syn isoner,
1.3 ¢g.) was added . to the stirred suspension were . under
ther ce cool i #y and s@) Arswemiontdﬁé siZ:rFr@ 4fermperidrthiazm! { §F yIBO2 Anpwpkepoxyfhe seob uti on

wiii i trobenzyl 7 lm1 1do cg)hem ogryl 5c1d4syn F'bé)?yl ate
) g o oe DD R g il Al A 10

“aeacet at e (40 m v ua.twateimn adn‘edwm ré&idue Alltet thesdl nvﬂBa u&e urs. After

PH_addr ng 1% wat 7r5h‘EVl§h erretu Aapenys sel dﬁdw er blext r ags ed
Wi th ethyl acefI Ance &t m @Z@“ﬁ” tr ﬁ’g‘d gh et hyl
e _

".;,:/;acet gbe (50 m phosphbrs p@dtbiiﬁﬁtb iv l’-$2 2(2-- ammothlazol -y - 2
.._I oget her, Jhas h@dﬂqm:'tttlmdcﬂsal cilored hecrpbem -9o qathoalrhccfndssad rsglmtaﬂ 6t he 20
* i car bona e an®ka saturated aqueous sol ution of sodiumchloride in téfn,

and dried 20 over magnesium sul fate. The sol ution was concentrated in
vacuo, and the residue. 20 h was triturated with diethyl
ether. The precipitates were collected by filtration,




3 L 1 : .

4 - ' ~~ washed and dried to give 4 - nitrobenzyl 7 - [2 - (2. -
- formam dot hiazol - 4 - yl) 2 - n - propoxyi m noacetam dol - 3 - chloro  -/.
- 3 - cephem-4 - carboxyl ate (syn 25 .~ isomer, 2.55 ¢g.). 25. f
R [err]: 325-3§50, 1780, 1730, 1690, 1660 3@ 1550 1520 [err] 58
5NMR 8(.DV5 . P —63—4-H- i..,, 3.88(21'—',

6. " LR, v"“i‘“ 3309 7(?0 H%ZO l@O

J=

(| H
, H>5 5.40 (2H, )Nglg %_h )092 3HQJ-—’7Hz§l67 IH. %"0
38, 540 (2K ) ésﬁ m; B AT ol
Hz), 8.47 (IH, 5)5970(IH , ! 40(IH s) 30 (2)A .
suspensi on of 4 nitrob 2 othla
30 5 n - propoxyi m npaeR e e i ;phogfa’@f i mzz:&:gfsz';é‘%‘;s
car boxyl ate (syn i soneN,N Zd&egxyhformlﬂ%eﬂa lgahet4sRy@RFaN(50 i Y agd ) - afionad ol o
(24 m.), water 53 6 ntrep)le nd -t%{hoawydmdf(w an 8remed)m wamlsurbfrmet @dhet!@f

catal ytic reducti®n unatggf:mc{o @ L0 ?’;[12 (2 ;:;‘gg,‘(%cu@d? ﬁ g4yjoxyimino- 10 |

tenperature. After renovipg ,;unsgyjsu | on g)t he 35
filtrate was concentr at eN.MRvaDMSO-d)apper): bf(3H} .!%Il me(sﬂ en)\B602H ol d.06 0

ne 5o restae oo et il AUt e i T B

t he aqueous | ayer vvas separ ated. Et hyl acet Eﬁaﬁmﬂﬁ% addedto the sol ution,

l.

2
g,
d

E

adj usted to pH2.0 40 - 2- (2 formwutlmh Qnang nrimineagetic peid (s t h
ethyl acetate. The et %J%ﬁl,jﬁ&“ ma“é‘gf‘f P‘ifel; 'ng‘f%sfd Zned
together, washedyg th uti4ed SiciOlolitloRNOR heél ob AdUTimOhgMivOe 20

and dried over magnesi acm:asnd (atse g)Tetnd tﬁsmlrmtethyrsnmect:{mdcem gﬁ BrelreZadded to a

in vacuo, and the resr'dl Ylvv?t'hafgr“eg e ec ed
b ). | { r( txrre zroom emperature for
y 9. é e activat cid sblation obtained above at

f or man dot hi azol 25 4 - all at’o nce,lﬂndst datthesametemwraﬁ&xwamhadam tea(DOGQ) - 25 .
3 - chloro - 3 - cephesd- ethbdacetmti&(yﬂ)ueacadde &y thei ssvtmen Ti& @g%)c ) layer was

g?swszid??r;]pnstogzﬁn?;}“*i’;:oxﬁﬁﬁzﬁj e
:givth 50

Hz), 4.08 (2H, q30l =7 M!I) dleﬁl}lBélh?fl anid, thd ,pre&lpﬁatbiz ¢re5coﬂél:t(d| b)H,'lltrdtibn

30

8 Hz), 7.43 (1H, s), 7 Jormamidoghiaz propargyloxylmmqso

(3) A suspension of. 7 ace Tj:t.&é f%‘ thﬁfg-,?’z%%%l carbé? Y‘atﬁfsy“ isoer, 0,]1 g.).
propoxy- 50 i ni noacet aminNi®t.R=s pia): 3.38(1H, aﬂpmrrm toad s§ 3190 (H btdad

acid (syn isoner3s1.5 and S).523—590 4H m) 1.57 ¢LH, 5), Z.8hECH, tielf blch B49 (28, dJr=8 35

(0.7 m.) and nethanol (30 rﬁz)-)sqle(éﬂssc)ﬁ"}oe(d*[a‘? 4‘56195’@83““ broad s)
tenperature for 1.5 hours. After removing mekfaiobs from the resul tant
solution in.vacuo, water A 3@ AiFoymawidothidetdd 4 0 yhe 2r-epiopasgimifataic idie (syn
sol ution was adj ted @mﬁ‘ﬂ’ 515 g.), NN dme@ﬂfomam H(071558WR‘1HSPQOQ’¥§§]H§{§€

aqueous sol ution ﬁ%&?ﬁm‘iﬂ é,gdﬁ ‘fﬂ% L'l%ﬁ"%ﬂarggnggﬂ

renoved by filtrat | On ac lISB%t)ean‘ﬂﬂﬁs( a é@arﬂ weid%dded to a.
hydrochl ori c aci d Thesupneamrplof atesltmbcreylcl)l Iaslntleel 30 hwdox}r adi -orepherd -d4 -ed

over 60 : ph sw % g imethyl gc d @01;11), t|rdre roor%) nh)q %‘2
4 - yl) - 2 - propﬁg Cal'lg(z1 Qé%‘ oél’-ﬁa@ﬁthes eatcetw Eflr:bfora ou?éaﬁn Suhadt -

car boxylic aci d ( Syn | e werd added water (20 ml.) and. ethyl acetate {20 ml.). The organic layer was
60 58 separated washed with a saturated aqueoys g %jr,odlum bicarbonate (8 ml.)

58 IR [errk, 33 g ‘ég@% nd %j;?, ul eﬁq‘%‘gﬁﬂw&",&e‘}‘g
ppm: 0.92 (3H %so 7 %ﬁ:{? nelaég%%’l% ive G - 1-4200Q

g, J=7 Hz), 5.25 (I am]dtﬁhlh@ 45- 3 -(2 Hprcqtd:;ynﬂméacbtamlcﬁl H3) - hgirgky -(3 H,
s), 9.63 (IH d, J=8 I-FEP -vmm-. cazrggxylate (syn isomer, 0.7 Exanpl e 22 .
52-(2- An noggl azol ;‘i" MS d.mdi. gﬁﬁtq&m NQRORL inf 336 (20 ABYY 55
i somer. 3 g.), er (0. 15 g= §=8cH) (.0365.88 B4EB ng), 7140 (1H, s), 7.70 (2H,
trimethylsilylacetamnde: (10d7J=q)HZ,) &\27I(IZH d;iil=|=9eltl¢)y8 ﬁmﬂmmﬁ@(m dgl=. Hz). 12.60
tetrahydrofuran (50 m.) an§'H broad®) o - ce h%’n- 4 - carboxylic aC|d
(2 0.g.) were tr%&t ed ina %i ml“oﬂﬁalﬁm gfolt& ‘E i ish toxylmm@é?tmjlagd
give 7 - 12 - (2- am niedrer2Cl gy, NN ~d )hyifor&amld%(e 162X phésshdriflchldride (0B g)
acet am do] - 3 - cephesnd-ethyl acetgte( Korly wets teeaied in(asimilar mamner to that of Exaple |1 5-(1R.
[err] 3250, 1760, 1640, 1600 cmi N.M R B(DVMSO-d,, ppm: 1.88 (3H, n)
1.1-1.9 (8H, m. 3.60 (2H, m, 4.06 (2H, t, J=6 Hz), 5.10 (IH d, J=5 Hz),
5.82 (1H, dd, J=5 Hz, 8 Hz), 6.46 15 (IH, m, 6.7.0(IH s),
7.26 (2H, m, 9.56 (1H d, J=8 Hz) 15 Exanpl e 23

O

5 .

o> . .

0

[=a]

0



: _ » ]
2 - (2 - formam dothiazol - 4 - yl) - 2 - propargyl oxyi m noacetic acid (syn
sonmer, 0.506 g.), NN - dinethylformam de (0.161 g.), phosphoryl chloride
@8337 g.) and ethyl acetate (7.9 m.) were treated in a simlar nmanner to
t of Exanple 20 15-(1) to give the activated acid sol ution. 01 t he
her han® trinethylsilyl-" . 20 acdi®8®d¥e. (1.85 g.) and
bi s(tri.nmet hyl Stolgwe)tt&cnetxmddmd(sdlutﬁﬁu On )he\mreehaddﬁdemmsumasusmﬂn(su85n of

ni trobenzyl 7 g) )g"lm%hmllweﬂ 8)(2‘@ h@ﬁfvd M“US ﬁé te (W?OS

To the soj utloabtwaai &edatﬁ thé/s'b'lu@ndnaﬁ-l— alutdnea,aa ts:atramln&bove af 25
-10C all at onsee tamntrsunerfq»m hatr. Mveer:ﬂs(m;l) dtashe résaitantyolhionr . \Wat er
(20 m.) -25 aso ium bl bon tefrasl?s;c dFH :{ us so @d; ﬂuﬁm:ggl%i) The
ofgani c |ayer J&9 S REanasc Al STHHE Fldidadl WEOLves ‘S8luti on of
sodi um biigar bowai &us()ﬂro le hea e@f‘ec&ﬁtﬂlﬁﬂt&l&e&bﬂldﬁteﬁ&ﬂ rmf-ansm,dwastmohttorl derq 15
m.), and drie ISGNFGPY‘ %Pf%e“ Nttgf?ﬁem Eé -si@|-u |'0F9fm!d90ncentrat ed

in vacuo, the possgfamid Kt hyfeP8tRer* and t he
precipitates vverel mnlx;egn 11650, 1640 chdr gi-ve 4 - 30 ni trobenzyl 7 -

12 - (2 -|5formam1uxM Ri &V SO-d(_éth m)ﬁﬁ; ”3/ 6&(2!@;A%tqet ani ol -
F’e;r]hydgg)% -1§7o % mi@'?é“f T %?*?ggﬂgg%ﬁ@é% bgrrﬁa’?%g (IH m,

3.63 (2H, broad.s), 4.90 (2H, broad 35 Qi. . '5.23-5.90 (4H n)-,
7.57 (IH,s), 7.83(2 | ajple 67 (lH s),
5 50 (11108 o1y Yot Bty el ‘ﬁa?m% ttz%‘%% 3::*’?:1? kL

For mani. dot h| azgh i %ceta&l )(5 ) afd- GPOX dt a,_apL 0ITET 0. 515
g.), N,N- di rra:h in’uomammatei ﬁu&cﬁuier thc Isdnwrtmlger@t@re337 40

g.) and gthyl for "etee tld?z @ﬂ to that of
- Exampl e 0 1Eﬁsm %/)emt mﬁ v"'ng.l c?i%ﬁ“ )were h %t her~hand,
‘trinmethylsilyl carw@ta&rm lgce at@(nd i) ab dftirﬂiﬂ'fa ty)b&ltéry erac@tfani de (1.60 -

'g.) were addedalt kpu,, TOs', blﬁstl B#adﬁtheach#M@E;&hO@bm Fhamyea“@ - hydroxy

- 3 - co LR L Hutiomy ) "o

. th d it £
stirred QP roomstfe ae&twu ratedaquwu Slidion o sbdtdﬂem dibie @3 - Was added
the acti vated at) a:ltdsmitvt(lﬁml )otm«ilcwetdn maﬂfatezaﬁd cdieEhteatdd 1a'yaognce and

stirred at theT 1 a“dT'@f | uti on were
“added watgr (28 bﬁ% %}E‘ié%yf‘“é%?ﬁ‘ékﬁ fg Htﬂ? Fe Jﬁ;‘tﬁi@%ﬁﬁs&mer wag

- separ at ec? washes# g. a saturated aq ueous. so utlon of sodl um bi car bonat e
(8 nl.) and vvater[ ‘:‘,?M32 168 Hr“i"el§7 at r t he. '
sol uti on was 50 g 7 &mﬁ?ﬁé gﬂg_l?% rized with
di et hyl Qbher and tﬂm 822 ﬁ’ @rja m) tsah@ \&?962@ z), BI( mrat logp to .
give 4 - nit robenzylbraad-s)lz - - formam dot h| azol - 4 '

propoxyi m noacet. = 3 - ampi¢ ate (syn
soner 0,75 g (2R, [E?ttgm‘@%ﬁm" gt do éﬁ
N.M R 8 45sDMSQyi d::leth Phhmide é)l hoEphoi&FShl e (206 @/ ydPquraB(?tO (2Hs

AB-q. 55 J=20mkg qetahe(og r(lalahd ateXEBmby ere ﬁe@@.l@asgﬂ%!,mnn stottpt o (1 H. s),

7.70 (2H. d, JE@ 5(pto mt ben g (2 idot 1) (1 H d,
J=8 Hz). 12. 60PTTHR" Jw‘“°a§§‘a'§'os ﬁ%@'lg %‘ss@‘g iy soRiad s ‘%‘t"’ig i

For mam dogohi azol N. MLR-) J l@(so- g* ppm smtho rmg&?ge?ﬂ-l cs)aggb .9y h;g 60

i somer, 0.54 ¢g.) -2 I ? 5chlorlde_-
(0..34 g.) and et hyl )’qé Hjs)) g{?saﬁ 83‘5}(2 ™ T4 r?anner to

t hat of Exanpl e 15- ég%@dé(g g E 59
to give the activax eel Nitcobsnzybl utl2 oI - mmtam@omahd - pentyloxy-

ey ?gﬁ? g%ﬁaﬁé“"?e%ﬁ%ﬁ it gc%t.% ta}ﬁ"gt Eolfide (262

g.) were addedwer ifar %?U mple MIMQgivd 7-- hydroxy - -
3 - cephem - 4[2-. ¢ar bfoxydntiticthiathi 7 4 .-) yl) A Bt tymxﬁhﬁitoec etabtidoti -. B -and stirred
at [err] for 3¢phému tﬁw;:‘lscarbmnhc Ol qtlon 5 . obtai negdabove
was added® o the W’) 1 éﬂﬁé '1'7? W%&, ﬁ q Rlais.ads al the sane
tenperature for an pzn.}ﬂsﬂt tmi>te49(maul=13ant

solution. and the ortgza,m@(llﬁyers s\hsﬂse)pa,ﬁ‘tatléﬂd %@sﬁédlmst(thﬂmat er, an
aqueous sol ution.of sodium bi carbonate and a saturated aqueous sol ution of
sodi um chloride, and then. dried. After the soluti on was concentrated in
vacuo, the residue was pul verized



L]

. : SO e
10 wi th diisopropyl ether. The precipitates were collected by

filtration, washed with 10 diisopropyl ether and dried to give 4-

nitrobenzyl 7'- [2 - (2 - formam do- thiazol - 4 - yl) - 2 -

| sobut oxyi m noacetam dol - 3 - hydroxy - 3 -cephem- 4 - carboxylate (syn

I somer, 1.09 g.) 601.R [errL 3250 3050 17661)071550 1610 [err] 15 60

N. MR (DIVISO[err]

pp & IH% ty
AB-.q, T 5 J=18 Hz), 12 40( Eél o i " ’;,hég"ﬁh o7 63
(2H d J=8 Hz), 8. 1s zgk‘hradydrdf‘nﬁn b §‘ i ﬂ%;a??iﬁ .mﬂa?fm)

12.77 (I'H, broad,s that of ma@ﬂe 153) to giv\R - 2Di @et bryinbbiemal i 4le Y00, 2114

hosphor yl 8h| Pty lguyimingaceta £ Ocatb@t‘%'f:éc' Gy ispmer) 2.4,8)
grgeg;lct gdolsﬁ gré’onven?lr wi,& "2"?@3&? %Jnl(&(? % ggipl,rg@ %@ﬁgggjt_u.ﬁ; bygpﬁcp?ate

(5 m.) and 2 -. (2 - formamz)m mmb—sﬁz),ssxl ,dd, 125 Hat 1026 46i(1'Hhaoed i C
acid (syn isomner, 0 35 g.) Har&S%ddten. B0 Qzﬁes)s%h%(‘fbﬁpérsdﬂﬂre for 30

m nutes-to give %he activated acid sol uti ortxa,{@ cbhe' other hand, 10
trimethylsilyl- @y etrixtHyRehidel (34 g.),) NOMT dimethylphenylamine (10.3 g.) and

bi s(trimethylsilyl )acmmm dsnlarﬂ 664 war\teeradd@ddt@ a stirrdh solgtigre pfi b

t d 3 - b
4- nit rObenZyl 7 - anf yl:‘r::et l o ﬁ%ﬁ)\rgﬁ tr om tgﬁrﬁ%vfmt &ﬁ#ﬁﬁ?@&i&@oﬁt as
(0.50 g.) in ethyl acgian (¢ 84 hburBhosshobd PRAthEMIGIRE &t & an s
hour. To the sol uti onadded taddedolhditfn actisva; adl sizted a8 Gi26ttd G-FiO‘thf(al lrfedouibove _

all at once at -10 C, ah(f ; mbywastad q‘ié%‘&rfe‘“t' sHired tf‘ PEs .
et (57 50" © SR SR S BT

resul tant sol utizmn. Tbﬁd e Gahirgs waitRombided, \WAs washphwvish & hymm&nmldmwl 20
saturated aqueous sol gmmwﬁw in; byl rgﬁﬁebzmavlb%vmaéamaedﬂo 'hg;

1
) s e over g P P R RS T e B%ue
was pul verized with d 7 Qﬁ{nlal AL &dsyNRy € 3:0.;
filtration to gizse 4 earhmiyliomm lg7) mp 122°C Qc} formam doth| azol - 4 - yl) 25

- 2 - 35 et hoxyi mn
car boxyl ate (syn isoner, gﬁ?%g H&gy %}f,},’ ququéﬁ?ds%ﬁw
1670 [err] NMR 8 (DIVBO[e

AB-q. J=20 Hz), 4 15 SZI-[Z)Z] (2]-8mhb)h,1az5l -14) ﬁ) 60)- Hhoxyih;noiceﬁaa 1d(|s=kn 146)ner7 65

(2H. d, J=9 40

1f h
| H d, J=8 Hz). 12.5 i ISW ‘g\gé ? ‘]9 os% ere @ehjatéd to‘give
(IH, ! = ), " dct {i aci ﬁﬂl other fard tnmethyl-

&

For mam dot hi azol - 4 silyydcdtamid (27 Pwdsyal @eanbmsﬁupa&e,mom aaindo( Sy tosyRAVED -

4.14 g.), 4 - roben Em7 4 - cathpaxplic-acRl (1.0@gphethyl-acetate (IGamiha $tta!teéa( wWom

NN - G i qggp Sy Eﬁ;gég R e

t et rahydr of ur an (72 ch,@,_q, ea;th(, somt,w,eg,ﬂ
treated in a simlar aa;muertotpﬂ e.hﬁmhin‘aqu&ua t&mlﬁs d bicarbp nae The-insoluble

ni trobenzyl 7. -, J2. - sybstagces yilteasion, The gqueo jvetwazsepagagdplﬂdﬁdwsted 40
pent yl oxyi m noacet ani g‘hﬂd wﬁ?“ ?ﬁ:;?%tmaz ,a{?%pd?lff s ce@l.%&ﬁ g 'tra,':,':,

g.). I. R [err]: 324 ﬂﬁ h QEiH](sy'iOsomer lOg) N.

(DMBO-d,, ppm: O. 6 2; 0 335(131‘699

5.19 (IH, dJ5 m S)’ )9’% H
brOad(s), 7.38 ( ?ﬁl&%y dz‘}}l( Zi?%f}#ﬁ; %3 I? Hzil% %;54
(I H s), 969(IH d J8Hz) 12, 9(IH broads 2) 4-- Nltrobenzyl 7 -
[2 - (2 - formamdothlaz

inosceramdor -3 éhé,m@y,. el i mﬁe& iy iy

pal | adi um 55 casdon EabdxyBte)1.5EL lmmamlda(ew ]y BRoBpHoFABhi& R (88s. ) , 50
acetic acid (0.63 g )mab.detwév@pfu 8@(3‘ hthl) amne(l?reta)taedwauqr@%nlmdewtrmdner

tot hat Of Exarrpl e 15 lgfﬁzmld t that gfz xam %52(\.:%%“ mﬁt@ox moacilg ;dl.u)fr (7 -yl )
L ent yl oy noa AR m&]eﬂ i PP SR
i somer. 3.4 ¢g.).5%0 IR u',::;"‘l' 3850, 1 190r {730,A8%E. 16«(@ ' 1795, 1700, 1660 163055

[eer] Mg qy ?Z??‘%g % B zg 73 60
\(]igl-g,d];é) !-%) 219?1% ('[2!-| E ?“@GIH 5)43 %'{ dS ’_ffg")lééﬁ %gﬁ)%{ %f;;d _9

J=9 Hz), 12.68 (IH, s) 60
1,600, 735 ' 60 (3) 7 - [2 - -
For mam dot hi azol - 4 - yl) - 2 - pentyl oxyi m noacet am do] -




+ 3 - cephem- 4 - carboxylic acid (syn isoner, 3.3 g),conc. hydrochfori c
acid (2.80 g.), tetrahydrofuran (20 m.) and nmethanol (50 nl.) were treated

@ simlar manner to that of Exanple 15-(3) to give 7 - [2 - (2 -
\amy

othlazol- 4 -yl)y - 2-5 pen,t%b |mnoacetamdol -3 - cep em -~
- Jcarbo '

ot e TR ) e R

HZ) 4.03 (2H. tZ’S; a’llalgu ré Jtﬁe% g ’tlcih;o mynqga ﬁ)‘S J
- Hz), 6.46 (1 H aTcetl eﬂ( ml.)andBated ))Wer ré.ted s:rﬁl)a,r tc(thHofd J—8

Hz) 10 5 Example lS-(Z) to give 7- [2- mﬁ'@ 28! - 4 vh - 2- 5
.10 (1) Triet hyI T°‘§°’)y‘m‘RP“N-°taHf%f ﬁy |FPERY T ‘amcﬁfé"'()i' “%‘dg(fy? and
trimet hyl chl orosi I am (, ioit 5}2501 3))60/\6178‘0 aB0edos, ased & rred solution of 7 -
phenyl acet %m do - :NMR@S ) Ifletm-ﬂ Hz)) 3. d2Hbdxgddisk 48 (28, ( 15 qo
in nethyl elfe chlorided¢r 6 sﬁ%%ﬁ% gé f-§ g he
sol ution was 15 l&; d aota ré s)ﬁ lél Ao H%ﬁ g%)horus
pentachloride (7.03 g.) was 15 added to the solution at -35C, and stirred
at -25 to -20C for (312 but,r & of bt &2 (fwam:dO}hlm§ ag o - t20 gthexysol ut i on

and stirred at CE%’ ﬁ?ﬁgﬁ" ﬁ&ﬁ& % %@ft"gnt 5
sol ution was ad vM&iitﬁ‘fed te pe@dture 4f5Gourb! eé&[tg‘ﬂ e’ Was

separ ated and vvacshredtrawdhvaatoethetrwdeewaﬂmo eemquea plufién of sodiurand t he

was hi ngs were cch‘ﬁﬂ{_???@fe ; \)%i o%%ronc Cld 1l:.l%el' e C gl qrﬁ%gj_ft;;&\%;er%nd 20
th

0.
2

di et hyl etgper Irboﬁ’é&ea Qash@h UrilhO WralR Sn@ lrldd t @00 7 >0 th 39%
aqueous sodi um hytﬁhmnhd E- umdeyl)eoel -i oxﬁchtbomnmahmytmbmemrdel cobl-ected by
filtration, vvashfeehII lﬁ ’Fyllc E§ga§§ b &t her in turn, and then
dried over phospho 59 , Vi1 3- g
cephem - 425 25 & )583 (82(2 (rgzegztﬁﬁsu

25 |.R [err] 3210, (U%D@roaﬂ(SBLWSIHQ,O;)[7e?r3r(]!HN)M$2(IH . DR8-HE HCC3, pprr)
2.45 (3H, s), 3.51 (2H, g, J= 18 Hz), { H d, J=5 Hz), 5.51 (I H d,

_ o
=5 Hz), 7.48 (2H, (gmhavasns—gar,reagemagé Fapartd frdim &2 irkeBAyl@rrankide (0.32
Am not hi azol - zg)-anylp)osphcﬂyl-chmaﬂh |gmmmamsrbmtonalcmdm 1S Witet memg¢nt30

So'tr Py o 1 TREG °‘?§‘§mﬁ° ool %ﬂ?“ S )
30 trimethylsil fe etreated
to give the actinvadesd Tae sl um waslaaaedﬂaaasoﬁﬁaweﬂm Q o ANk "ZmOM he ot her
hand, tri rr;ast hy| -cagbiok Icaoés(tha:m)d I%éﬁmmé’thg l%smdddwellmetaﬂ@a@ (ﬂﬂmdrh of 7_-
1 - (A

amno - 3 tosﬁgg@ot eresultg%%] ion, an E‘l; p]‘:%??g el‘ as gtlgh' oui.:)n et ﬁ§/|
acetate (15 nl. )la PvasS x'tl‘é& 9% cetate. Waé?% HQe th Q:o ﬁle§0| ution
was added the ac:kumtaedl adljusteld sc»lpht ﬂﬁmndbaaamamhdatmvms s8hutioni of $&in al | at

once, and |rré’§Fa§1°"at5-aB¢‘ theggu ‘Pyefﬁ@ﬁt tH Elﬂé’ aget gdadite on
o ea ot cociysvees e sl L et ﬁgiﬁ:% and ¢
adj usted to pH f{iﬁacwtv l%’adaemam.wowssh gﬁm a GshtuE tedS nua%ﬂ 0BGt The
i nsol ubl e subst achbetdwalsg dem eﬁmd:tsg&tc oﬁ;fter"ﬁhecea u@erulsfii 4 clytion inas

C W :
oree oo B S Mg ;‘@%;% e.tmdﬁﬁ‘za%‘w&%“ﬁ THEERE

: i -

- am not hi azol -(syaﬁ iso mgl,) 155 - mlet hoxy |m noacet am - - tyos yloxy - 3 -

~ cephem - 4 - carbok}l Pni‘s':?' 1( H”gp ‘@5 0, 1780,
1670, 16304 err] N%J b ) ""‘g %JﬁrlHi %?an) 3092
(3H s), 5732(1 H d. (141!55) 8.57 (1H, s), 9.83 ( Ed lsizg Hzﬁlﬁ@ (ll:!l-fbr odd 5) ,
6.82 (IH s), 7.50 (2H, d, J=8 Hz), 45792(2HdJ8Hz)973(IHd

J=8 Hz) Exanple 29(20 1) sBpensipR of 7TRORMA( deihimidethiazol 4 4 - ylb) - Q.22 -

et hoxycar bony| nitifhigregthekyiminolestemicolacd d 1 4 o paspoxylic lsomer
nit robenzy# 7 - nﬁﬁl tnc h%‘?r.?i fﬁ'ﬁ# nngr f}tfmywydrfr?p lqg% %}% 9' ) s N
- di met hyl Tor nadhiiRikasos. my- - )yl) PHOSR @mc ﬂfet cet dmg- 3-

t et rahydr of ur an c¢ghem2 41t egrboxylie i Gy¥ 30198!'ml 1e.yand vvat er (3.9 .) were
treated in a siml a&rRMm:ﬂﬂmsomw, hzao, cﬁgoEvsasgBlsﬁ) ﬁ;};ﬁ%toj 8I;/(;:‘l )45-13
nitrobenzyl 7 - (2 oag s), RI= z

et hoxycar b%onyl met hoxy rﬂ)o (85? ;;ﬁ;’qnﬁ ggﬂs E’é’pgng § (ITH, Ea’r“bgﬂlpﬁze (s(Spn

i somer 2.52 g.). 3250, 1790, 1730, 1690, 1640 cni
55 NMR 8(DIVBOd,, ppm: 1.23 (3H, t, J=7 Hz), 3.66 (2H. s), 4.13 (2H q,
J=7 Hz), 4.74 (2H, s), 5.22 (1 H d, J=5 Hz), 5.42 (2H, s), 5.98 (1 H, dd.
J=5 Hz. 9 Hz), 6.49 (I H, broad s), 7.43 (1 H s), 7.71 (2H, d; J=9 Hz),
8.23 (2H, d, J=9 Hz), 8.52 (IH, s), 9.68 (IH d, J=9 Hz), 12.66 (IH, s)



. K ]

61 ' 1, 600, 735

61 (2) 4 - Nitrobenzyl 7 - [2 - (2 - formamdothlazol -4 - yl) - 2 -

et hoxy- carbonyl met hoxyi minoacetami dol - 3 - cephem- 4 - carboxylate (syn _
i soner. 12529) 10%pa||ad|umcarbon(139) . ethanol (13 m.), @
tetrahydrofuran (258 acetic acid (0.22 m . )68A8 vater (2.2 m.) were 4
treated {n a simlar manner to that of 5 EXAPR 3¢ 15 (2) to give 7 -

(2 - (2 - formam dot hi azol (I)A SOluybl) of-2 2(2—-formam1dothlazol yl) - 2 - (2 - chloroethoxy-

et hoxycar bonyl rret hoxyi mi Hg'é . ﬁgg (31" isomere é@ﬂltNJ" 4d'm !r lde tdcd-Jdand

(syn ysomer. 04 )s | RS TR 05 G lagt ggﬁg ﬁegé'vg; ‘
NMR 8 (DIVISOd : pprr) a(ewrb(zsmnﬂwereuzated aaikm 5-(1) '
(2H, 10 J‘tgw [4-(23- prgmidgthia®] 13 { AiH: 2d, (ZJ:$ldr{ze hOXEm&?))

(IH, dd, J=5 Hz, 9Hz) ai‘éa .3(13 oy SEoo %’*S%, er, B8 (1H, s),
9.62 (IH, d, J=9 Hab, 12. 58NME d,.éq 1 367 oF et n‘i§ 612 2, 1= Ha), 4.37
f or mam dot hi azol - 4- yl) - 2 (2Het,l:l=e6<§iz) szticbn;dl i M.GdRIC B4 503, daz).6.53
- cephem- 4 - carboxylic aci C{ig B0 (1H5 853(”85)83%(‘5* d.dohtd2). 12.72 (1H.
hydrochloric acid (0.39 g.), R (5.3, M.) and tetrahydrofuran (8 15
m.) was stirred at roomte(nper-anzur(e beIfmaﬁmﬂothiatms4A§l§elz -t(he dhﬁﬁwtﬁoaylhmo)-

sol uti on was concenfr at edcsatamigalcud - baadic dacids ddy v

sol uti on of sodium bicar t?ﬁﬂggh#l’“c %fl? (tlng W‘gwgr %\4’% )% d %’% “r ?zm'gn;”::f
filtered. The filtrate V\Iiﬂﬁaz@ﬂ} th ’h &fz cEepiRf
under ice cooling. The prabe h¢ mnésywﬁsomerzm col | ected b f| I t rati on

hed with wat 2Ad d dl. ""°' 3300 :2070 l , 1660, 1625, 15552 '
ST 5. Rohcar bont N TR &:-,-Eﬁb?;‘aﬁ? B

carboxylic acid (syn isoner 9, 1.24 2HRs).{96$(1}I d3.i’.—£'901,12)3 50, '775

1660, 1630, 1550 [err] NNMR 8 (DVBO d, , : "‘E,%z (3H t, 1=7 Hz), 3.59
(2H, s), 4.14 (2H, g, J=7 2@ F l—% (At 4 }1 b toRy-

=5 Hz). 5.83 (IH gd Jehiobilimdndeminoiucdile :ﬁ%megﬁ A

7.23 (2H, s), 9.52 852§8ah& hoﬁ)ha bleorme( g)'ﬁheth‘yl csuaeu(umr)e:a e sdlutivms
prepared fromN, N - d| rref’ I'P F 2““6 %Qﬁ WEF(I“HP‘T‘E%;‘:V”;
(0.67 g.) in a conugnti ofg (1){%‘ Y Hmthmol ‘%ﬂ%
in ethyl acetate (10 ml. );utoi}'carb()r@lmet (ﬁls'i?ﬁixm) Qic@‘thtﬁiﬂ@] - 4:ephe rboxyl (rcid

(2,2,2 - trifluoroet hoxy)sv G ¢ sorre ) was added to
the stirred suspensi on unde e,gg ﬁéﬁﬂ% 3§d36§5?(2‘ﬁ 9 ;,2(”_, d.
tenperature for- 30 381 nut es 15 b 53—§ %48(&0 bHIaHGm (1K, $),8.50
amno - 3 - cephem - 4 - car umﬂyé)4%57ddﬂdd(19=981z}, 1)262am§l broad s)

trimethyl silylacetam de (4. hy, ate

and stirred at -20 to - [ gibdn ncﬁ%"“ A ﬁwiéca%t}fmﬁ'ﬁ %{ 9%&%‘1‘.\6%5&3“ ‘(’é‘y'
35 added to the resul tantsoﬁeﬂ, R8igONanisdRA2 8t })anﬁﬁﬁtu&fc&cdtﬁ)a&ﬂ(%msﬁmrs

The aqueous | ayer Was extonyiemperaiyesi for anihopr. §thb| Ceta@@v‘atv@efwiedde elﬂt

to the conbined extract g%ﬁ:ﬁﬁ@f‘ ﬁﬁ“’&@"ﬁ‘% %ﬁmﬂ&a %‘E&%‘? ”332
sol ution of sodi um bi car BRrkaisSver bﬁﬁa AY Bid &Ryl SRRAIMAEM(
Et hyl acetate was added thenZ4@justed totpmaza T: 1014 Iha chlorixd ‘ngmmrt@ pddlifig. 5rhe

with hydrochloric #id azsz ’r‘l‘éese‘t"’rm“‘g&‘éﬁ at’ gl"aﬂ(?f‘ I ey rgmo%cetarct}t?dgz %

aqueous | ayer was extractgfleddd [l dgx i€ J}y{s g &t @43’3‘E'e RATae
conbi ned, washed with a sat URa#gd emssosm mm onoof69e,ddsmn6mmnor| de and

dri ed over magnesi um sul f at ¥.M, Pohll Jﬂ‘? Hz),
the residue was triurated wi tﬁ ﬁ”%%’ﬂa%ﬁ%g ? "g’é'l 5‘? -85 9\%\5‘ H-9s

collected by filtration and drle to glve - - formamdothl azol -
4 - yl) - . 45 2 - (2,2, 2(3)Atmnft¢rs|cnfo7et Iﬁbx 2|=nf tlmmldo -le-

- 4 - carboxylic acid (s?}}g figpace "‘3‘5’1 “lPheR °"Y‘3'2‘§ yoromer 1 ?@%’
1660, 1630, " 1605, 1580 By ifoan SO0 L agte) 410 -
s). 4.78 (2H, q, 5 He ncetﬁrale?i n vacuo m order to ev bi-dte the rﬂexlianblz nd 5h692q b,

dd, J=5 Hz, 8 Hz), 6.53 §¢ 1onfobt djus;e g;pl-lg 0°/ qlu ﬁnum
o 80 (W 4 108 ) 1 g'r: o A
for mam dot hi azol - g - ybmimothéazol ) 2 2-- daFtokynbkON R FmiTX geum.m -ac e@m of

3 - cephem- 4 - car boxylcarboxazbq acid 6ymisomen€B8.2)1.5 g.). conc. hydrochloric
acid (1.3 m.), tetrahydrofuran (10 m.) and net hanol (30 55 m.) was
treated in a simlar manner to that of Exanple 21-(3). to give 7 - 12 - (2.
- 55 amnothiazol - 4 - yl)- 2 - (2,2,2 - trifluoroethoxyi m no)acetam dol

- 3 -

q_ﬂ

I(

ll



cephem - 4 - carboxylic acid (syn |sorrer . 1 g.). I.R [err]: SZESO 3300,
780, 1660, 1625, 1590, 1550 cmd NMR 8 (DVMSO-d, ppm: 3.60 (2H, broad

. 4.70 (2H, q, J=8.5 Hz), 5.13 60 (IH, d, J=5 Hz), 5.87 (IH,
J5Hz 8 Hz), 6.52 (IH, t. J=4 Hz), 6.87 60 (IH s), 9.80 (IH d, J=8
4 62 63 1.600,735 1. 600, 735 Exanple 383(1) A

sef uti on 0f 2 - pAulll 13881} | 77 163s em©2 - chloroethoxy-
i m no)acetic aci dr\z{lﬁ}dﬁ 5I(wm%q3ﬁgp§§(§§ 3311)4&1) 5&%7%1 rggérshyl frorarexs He. (1. 0. )
and phosphoryl chl orﬁ&@(l 2d<BJ %z i1 iizp 6149 [1Hasdeate. §.851H1s).y.33@kds)a sol uti on
of 7 - amno - 5 4-carb_oxyI|caC|d(259)and _
bis(tri rr'etshyIsHyI)acetam de (12 7 OEjdam 33n ethyl acetate (25 m.) wese
treated in a simkana mmmeoflet-Marmﬂot eyl] - 5= €.212)- ttlfbwpeKheXH -[2 -

(2-
- fornani dothla P)afetﬁ acidy 5"150'23f 0(9 ‘th W‘mdﬁ[)?g i do] - 3
 ceonen " AR T 8, %ﬁ T e

3050, 1780, 16Q523 d rimasilyld EetamifleeR 8 p.) ilkthyl acetate(ZO el tréhte dDNB

ppn) © 3. 62 (2Hamlla1:tmanhﬁ't0 t@t&@ anple O1-() sbghe Y - m]rrqwnzyl? %ﬁ) i t, J=6
Hz), 5.16 (1H, ff;f 'h}g? @Féfgg(ggf“g&?w)“%‘"s aH 't J=4
HZ). 7.50 (1H SP8.6s md e % 12.72 (IH broad s)
(2) 7 - 1% - (2 - NwriieD )3924214 CE_E?I7HZ2477(22{ a, JeRIS BizD&BROXYI M NO) -

15 acet ani dol -(' Jfé 3(2!{% j‘ﬁﬂiﬁq%)( igrﬁms?%) P, 1.8 g.),

conc. 15 hyd g-,ﬁ(l @a@g’éz *‘ﬂ Haftol 4 EZEé{’l’ld

tetrahydrofuran (40 m . weretreated I n a5|mlar manner to that of

Exanpl e 15-(3) tof @Sﬁenswrm“— Obensxh7nd2 -t(h Pmldmhmzol yi) 2 - So
°§§

chi or oet htkyi miZ g‘rhcl’ '“ﬁ(}, ?%% fsyn
tr

.)
i sonmer, 1.4 g.)ml) d tetrahydrofur l%ﬁr\‘r ar_m ,to ¢ 1660
1625, 1555 cm Example 21-(2) to give 7 - [22CX2N ﬂ‘dl‘!ﬂmx@ot iDdbO4 eph | 2-3.60 H

s), 3.80 (2H. mﬂww' m"w)@etamziﬂl £,- hloge 13 ), cew'emo ‘(rﬂarbaxy igagid 1)
(1H, dd, ¥ G "1“ B4 7740, %90516556153&:941 s), 7.24 (2H, s), 9. S8 (1t
d, J=9 Hz) Exanpl eN.92R 25DMSO-d,, ppm){ 3186 ( ,&pk#mmmmb(m LJ=R 5Hz),5.33

f or mam dot hi azol - 4A(LH, 941{5}&5592 q J- 18@;;3,3 53 (135s), 8 53(1H,5),9.93

car bony! et hoxyi m nof'dk & POBHEr, 3.2 g.), NN -

di met hyl f 806 mam de ()07 8%2- @ ) Famnpmlﬁmpr ytl- apl oride, Z(l;rmgo@et)]o;lyn et hyo
acetate (34 n tamna)adetan@ol tid i- olfiomf - 37- cephem - @ -—catboxyhce yth&ym isonter. 0.Tar boxyl i c

(I'H,

acid (1.95 g.) fg?rl&"mn%g‘mt oﬁ‘gxs(?r%/ﬂ)a%g? ',5(9”9‘” € ’ei“ﬁd N hyl acetate

(19.5 m.) wergd' or Bt B b eiac R tcm@;oagém el Exanpl e

15-(1) to3give chbox;éhBaend( nlsoir@rm;‘&ﬂ othl azoI - 2 - (tert -3530 -

but oxycar bonyl rret B v , 3150 66Q, 164 ) xyI ic acid
(syn isomer, l?“%i’p _Sf)ﬁj’rﬁsu J_é‘;_gp‘ 8 690 1640

[err] NMR 8 DIVIS OsLeHs) ., 363( H, 62(2H

s), 5.12 (Il H, d 35 E‘a },4587(IH de5Hz 9Hz)’O
6.48(1H, #Hoad s),, % bf,s) §g9 A{Y}H ) 13 6 Bhvhrkibcelle wodT® HZ
1262 (1H,  br ogd R FHE rn‘éugfor amided 140 he) and DRGIRGT bl ol L 4
yl) - 2 - (tert(920riag.ot1mxtyyl acant_bonytlrm 0 amebm\da) ami® -3 cephem 4 -
car boxyl | 5 aci (‘E‘ S - é ag %a‘ea( éP é" maiﬁd7 &9 jang uoro%lcet ic
acid (11 m )51 nge;ﬂ %%fhgﬁl ; mp!eerll Q%cgﬁ r:r‘g?atgiin 'haour hyl
acet ate and watfedmawedothifxd Iqt) he':r esok rﬁuaaacetéandspl.mlcumoadld 3adj usted to

pH 7.0 with soc##uhwbtéawb@n’afd%e (sYhisom: éélsQ Yelgwpowdes. s gar ated, and. the

et hyl acetate 1 ayé'RMﬁw%ﬁ%' gfqe '1,79 {65 'I*ﬁ%S Eﬁt};‘gct s wege
conbi ned, "Washed w't oot { 2q11@téhy1=4 ﬁ&,hgrm (28, §§u5§12,(1ﬁnd t hén
adjusted to pH 2.0 dudit4HINR H;ﬁd’!lﬁo(ml{m) 768 . d, JuR die). 8.22@HCh A8 Hyg. The 45

precipitates were coFP‘éGl”eG) 857 {iH.td: &8 HA); 1atbsHBedsni t h wat er and dried to
give 7 - 45 [2 _ %mlx u?d @n%?l (2 fo)%:)mtdotguzol -yl) -

car boxyrrets_hoxylbm a:% (U] 1--3 chior6€[3 ed’ébhen'ﬂ 4 -Qafbboxayé (ssm amd (synss

| sorer, 1.43 g.2Te) IR pt{lle¢lul]1 carb@ﬂmogmm(momcenn Go(04midgmetiapgh 1660
1620 [err] N. M( 3 o gwgldrof m%l asmA gld %0 at Oﬁ\_—) 11 (1H
d, J=5 Hz), 50 aceta,‘;,do, 1 B SN sy .S;smae @J;H t,
J=4Hz), 7664( 1haleSplloBpadied.H, s), -



9.59 (TH, 8 J=9 Hz) 12.64 (IH, broad s) (3) A mixture of 7 - 12 - (2 -

—

f ormam dot hi azol - 4 - yl) - 2 - carboxy- nethoxyi m noacetam dol" - 3 -

cephem - 4 - carboxylic acid (syn isoner, 1.35 g.). conc. hydrochloric acid e
(3.926 g.), methanol (20 m.), water (10 ml.) and 55. ‘t et rahydr of uran &
(40 m.) was stif4ed at 30C for 6 hours Th&600&5| t ant sol ution was 5 64

concentrated in vacuo i n rnger 3350, RuEPLE06 1986, he00Medebarssd, . 16 NGt he aqueous
sol uti 0w obt ai ned was ady- MR at(DMS HLAP@) mo KBHL(D% bilmsﬂeml) Bt88 G2H.a¥Bq,

sodi um hydroxi de. The solu fﬁa d. 125 Hz, §
hydrochloric acid. The pref:"'?ggtlates re co dﬁ f'“sl Patl?l%rf&l dried

to gi.ve 7 - 12 -5(2 - 6Q3) A mixtariafidt-HR azgdl- formémtdoghllayol-- L-yl) -2 - butoxylmmo 5

| 3.- chlor phem A4
Icg{)gg;(ymoat gogyl) m noacwa@?&chlonc acng EléSpHF) and metha:gl (2 Sj@ Y&gsdtsgeaé\?ggql: mrﬁa)r

tthth le 21-(3) t 7 2 thjazol
1. 600, 735 : buaig?(;fm?noa%e?aml’:l%?? e3 - E:glo?'oglye éeﬂh&ﬁ ¢ lélod’a fgxﬁﬁodlc( Mﬁ)ad)
3200 (broad), 1Wr5, 1lmr, EBEE‘%? lovaM 30 55 £6 m: 3.64 (2H s),
4.64 (2H, s). 5.13 (1H I ° ang'% J 3%%32” Qga9
(IH t, J=4"He), 6. 82(1 S &E’I’%‘ 33 (lﬁn'ld)% 53 bz,
Example 33 - 6.93 (1H, s), 9.50 (2H broad s),985 (1H, EB JB)HzA sol uti on of _
- (2 - formam d?%hi azol - 4 - yl) -.2 - i%rlfl uor oet hoxy- s
i m no) acetic acid (syn ic Ommnoq £290 - 5 wm&:mm thy! %} ?ﬁ%&. Ryifnthoadkid- )
and phosphoryl chl oridif (¢h Borfler) 1.09 gt iférmamhiieB22) mgn mtwon

of 4 - nitrobenzyl 7 chlaade (655 mgd in etbhll agrtate-(9.3 ml)@ hetrhltwnébf‘i -omrdj’@

hydrochl oride 1 "‘{n%th lgl g ] Tﬁg th A4 ,ﬁ 9“ th 20
ethyl acetate ( il o MRS e
Exanple 21-(1) to I\/tatrdbeﬂzyhl”lFODeI‘lZ@l- forma Elot-hna@él - 4fory|ma-m2dotumcamimo- 4 -

yl)y -2 - (2,22 - trqepqa ﬁmygq 1<=arb plate dgy er, 13 ). :
cephem - 4 - ca%poxyl at & oy (m &4 39% Hu&q@ o 75
1740, 1700, 1660, 1610, 153@95@H b, 40 (2H m),szz(lN MJ €, 5.75R H)d

(2H g, J= 17 Hz), 4.77 (204 bz S4B 7850 o) 56435H<11=5n@a),8¢40<m dJJsaHaz)S485 48
(2 5). 5.95(1 H dd, J= =5 (48 3, @65}, & IshHp. 2SR (IH D) 70 (2H d, J=9 Hz).,
8.27 (2H, d, J=9 Hz), ?A(xﬁxkbresh RitraBerzyit - .- (z] =&rifgthidothiazéi - 4| 1) - Hroad
s). (2) A suspemslon tmio mnndac&tsrmbel me gthexy[ -3 -ceplikm - 4 otarboxydei(dyn &ombkr,- 4 30

- yl) - 20 2 omeuad g ﬁ amrnﬁb b pectippel 6(01m?rm AT o -
3 - cephem - 4 - Exa lt%z hiz; I% ﬂ E%Wa) m mo-
pal | adi um carbon (0. %cgka ldloﬂ ne my -(32Dc alﬁixj?la:ha}é r(gfnufomr(l )
was treated in aSSlm)ieliww to_t hat o r’&)) g give 7 - (2- 35
(2 - formanidothiazol - ""’°' 250, ‘7 '690 {656 tm*°
MS d,, 1.2—1.75 (4H m) 367(2H broad s

trifluoroethoxyimno)ace amg L), 5-23 1H. dc 56841 H. dccajixq.x i
acid 25 (syn isoner, Bmz)g75)0(ll-l s). 858 (lH s), 963(|H d J_8 Hz)
25 1. R Jerr] 50, 172 1690 gS O-,d6 ppm)

_ z - 40
o (an o 287 AT A e € et 1 TS o
(I'H, dd, J=5 Hz, nc]ny éﬁdacfd)(DS 19 m{ hb‘thax&)l(l33r9!3 ab eatéﬂ in
12.70 (I H, br oad s) 3fanner to that of E pTe 15-BRto-give 2 ~12 F¢F rramindibiabélaAod yb)- - 21--

yl) = 2 - (2,2, 2 - triugsy Tieido g3 - 3’@?‘ m’)a&@!‘%!ﬁm “dbr carbepylic agid fyy - 3
- cephem - 4 - ésar boxy %f(‘i{m;?gg ‘3‘50‘%&%;&. 170591670, ROMEm—hydr ochl ori c 45
acid (0.43 m.) and rretrNa (DtMSﬁ-d (ZH)re%(BHamed 21, ﬁa(ﬁissr:tz)llbﬂgémﬁnl_léﬂgto
that of Exanple 21-(3) to ‘ﬁ*% g"‘ i' z
(2,2,2 - trifluoroethoxyim e?gé %rgdﬁ— » O E(?%}? ﬁ%

car boxyl ic acidsgsyn isoner, 0 65 g.) Example 36 50

35 1.R [err]: 3320, 3150 41N60b61!MG 416180 ,- 3164§Ph m60® 033“1'5)" tely )N'»‘MR

8 (DVBO-[err], ppm: @S ﬁ&g “3"”’ 1*%1‘5“ iﬁa% ‘»I;;o
(11 d J=5. fz), s, ?sﬁinéa% G seta

J=8 Hz) 40 solutlon of dlketene(ISg)m methylene chlorlﬁx )@t -34D°Cover20mmutes

40 (1) A sol utlon of agxd_stl thnogpta.me uswaszadgled toc{,ropv;nse :
but oxvi m noacetic aci' g%gﬁ go.c dﬁtfﬁ, ','f,’; Nhs wHi e E‘Eg g r,{.fi:xy t§140
nmy.) and phosphoryl c «afq fl{ WRQdda. ¢ memesemy ohitive had &trhcdied With ochyhumad '

sol ution of 4 -eéditroBwrethyl acgtate extrigt was wasBed withhyagar giried gver me&qsherrrﬁulfm cmd 60
car boxyl at e (2 03 g.) trinethylsilylacetamde (7 g.) and



45 bis(trinethylsilyl)acetamde (2 m.) in ethyl acetate (25‘m.)'were
treated in a 45 simlar manner to that of Exanple 21-(1) to give 4 -
robenzyl 7 - 12 - (2 - formam dothiazol - 4 - yl) - 2 -

oxyi m noacetami dol - 3 - chloro- 3 - ceghem - 4 - carboxylate (syn
per, 2.%85g ) vellow powder 1. L9035 3200.3250 1730 1730 1680
655. 1605 1536qncaBtated| vmdpl] reg@ced pressure to MVMORV 48 (m@@q{l ér-r!|2 @pﬂ): 0, 90
(3H. m. 1.2-1. Brom ety ce 'ﬁ ce‘:pm q4-carboxylategélggj_9 Hz), 4.0- 4*7((2H,
M, 5.32 (IH_d. J§ 'Hf)sp 352 H5bn%3d§)1h437éms)]sﬁsh4{ d8J—l'§Z) 7.36
H s), 7.68 (2H " dz),) 5:43)( )s), 817 (Zinl)ts @7 (\H:8, JH3 Hz).9 ,m), 9. 82
J=8 Hz), 12. 5}69(112949@)(”(129 JﬁerZkture of 4 - mtrobenzyl 7-12-(2

d,
or manm dot hi azol Wedz DUt DY dH B ace %9 4. 3 -
it 93%]1
oro - 3 - Ce@aﬁ e%io gea%@ﬁyj ??{gxth F&Erahlydrofur'éﬁ gar)d 10%
I adi um car bowa(etL(BBng‘q" thnau nsfoh wdrc jddediaetic ECI@.C"D@N @nd4a sradun n ofitet hanol

7 m.) d%d te %&:ﬁ eresu n\:,vzp;toqlﬂgl w@{s&gd?edl once-wm‘f ﬁréz Q ?st:rﬁeﬁn er l[OO
t hat of Exa”plet' te}; Ornd p 1p atmg stan IQE@@ éled'\.\. - - 2

- but oxyi m no- - aegt,aledlaid thewreerysthilipddrom éihyl aeﬁfl &frnge4 4 nitroBaeIaxy | i C aCI d

moacetyl 1do] 3 - cephem - 4 -
(6ng | gzm?g L. zc%r ogyiateeg;n-lsomer lg)glmj!;?to 62° P '

15
1.R [err]: 3250, biﬁ)”m ” iy '7%15350 @%ﬂ:@éﬁﬁﬂ%ﬁgg%s‘eﬁﬁmw MR 8

DVBO- d. 0. 90 §.BHIHM, J=5IH2 5_L4 SABH(s4,15,93 (YH, d@, 88 He AHz) A8, (1HR, 19 Hz
( ppn : f(zg ncH (s%g(%mg )

4. 0- 4. 25 73&2*‘ 5=9+'&Z) #—wzws (JEgl fg8 Hy. ) |

(IH s %850(|i4 s) ¥1H, d, J=8 Hz), 12.60 (IH s) 5 %03)A
m xt ur e of 7 - [2 &3 A?so}utnbmbﬂmmoﬁieﬂxhneaaﬂiethyl éther »yds)addeletﬂe Mtae(wdn no-

acet ami do] - 3 S%{%% be4- Bltmb% Yhem 2 42 - g‘i&,\? Fet mg:pc;sorrer Al 3.
g.), conc. hydr "ﬂf Yo f&_‘% m @t . reated in
a sinmlar zgranneihetresultm?solgf' admf detaamgétm The tant Jution

am not hi azol - 4#as cgic nttats‘&i undgotr ednprassmetcamvdohe foa’my- pwhﬁcmraﬁ 4.3 -

cephem - 4 - caf z 1 ackd rgmoacetyl) - 2 ngpthoxyimginegestamidal e yel | ow
powder . cgﬁk f car oxyé%y(gn isomer: Ob 9 _ 10 1.R [err]: 3300,
2500- 2600, 1785, 1(7!55%10&16531 l4Jg63ihs fpéded Jto NsMan df 4(-DivioEBedzyl ppmi) (0- 90 (3H,
nm, 1.2- 13(75 (4”0?@; ;_tétzoloxg cegm@] HE& cephemy- 2¢4rb atea;sygg | H0 d,
15 o) 5. a1 [T pp A e ko) D

o ‘E% %E s) 9.85
nder re ssu

(IH, d, J=8 Hz) o{ée residue were added water and ethyl acetate. The ethyl ac o
15 (1) A solut | genpa@fed2washéQ with fvaterpdiiedogvier amgdesmmzlsulfat Ia d corﬂ:entrated

but oxyi m Rdacet Fgdye SUre\Q ive ther ‘" C‘( F de 33322
m. ) anc phosphéﬁﬁ*um AR IR
sol ution of 4 - acetdniidd) erBzy epllem amcﬂrboxylaﬁe (syrlTBbrhﬁXQ’Zl—gﬁmp 165310 eonc 4 -

car boxyl at e hyd(‘ise orN!m i1yl acetami de (5 o9 )
and bis(t et hyl si T“‘)‘@?ﬁ%ﬂ‘ g 7? (2)_{16@], § ﬁ‘l‘g]sé%pipge&@t[p (i?.(g m . )4 wer e
treated in a sinilar pgn a;r(mos)th (mfd(ﬁx 10, Q5AeHA. 6.70

ni trobenzyl 7- [2 - (@HrS),merfaHJS(}idtGlil(&kdl 1=9 Hy),-8.9I(JH.d, 2—9LHi)Lﬂ®>(Wm no-
acetam dol - 3 - nethb Hzp . cephem - 4 - carboxyl ate (syn isoner, 1.8
g.). I.R 4err]: 3300, 3220 1770, 175mnk690, 1650, 1610, 1540, 1350 dserr]
25 N M R (BAGOLED ol hrorgny3 0 6] ia&eaamne emqndb @ al dkbrbwn? 3.72
(2H, broad s), ad@% 132G “‘Q‘B‘l—?f teﬂﬂr@@ EQ 1°“ t -3°€ Hz), 5.32

(2H, s), 5.75 (! g'}gz ﬁe ? g spme s "Ké s%ggwwnd Joe
Hz). 8.20 $2H, Qephdm °)?‘a]‘f§ T e.pand B ﬁie(ﬂylﬂnlylﬁcets]nﬂae g% 59 (30H
~s) (2) A mxtur eetmﬁyddofuran(ltﬂmmz ovgr 10 @utes @i the fobricmwashoitrbd aizhel - 4
yl) - 2- 30 i?'[;l ium mtﬁjf?l W ead(?@tera Fesu afrt% (\)Nu}f:ls lgéof %"

car boxyl ate (Syaolgﬁ@m@solutlon gs ir ed t to‘igg ﬁ Wﬁ@ir QRS n& ) V‘at er
(3 m.), aseticadiasel (oG4 8lwith aS?iEIr e adueo; sgemmm f satigmt bedartaoin rnafurar55(35

m.) was treat eg‘gf&g} Oly msgltgeram i "srgo l%rbo%‘i fad cgglﬂsﬂr% ust"ts‘ give 7 -
[2 - (2 - forma Qﬁz{/} -3-
met hoxy - 3 - CgRrksar. Th resxgggggf Neal Y Ma(llﬂﬂﬁﬁdwasﬂ\ecgm)hw

yel | ow povgder . three times. The solution was dried over magnesium sulfate. treated with activated 60

35 |.R [err]: Sbasepabang copesptyated munder fefyerd pisesyre. ¥efisy thefryidug WAR 8
(DVsO-d., ppm: 1.0 (3H m, 1.2-1.75 (4H m, 3.67 (2H broad s), 3.86
(3H, s), 4.0--4.3 (2H m, 5.23 (I H d. J=4 Hz), 5.68 (I H dd, J=4 Hz. 8
Hz), 7.50 (IH, s), 858 (IH s), 9.63 (IH, d, J=8 Hz) :



40 y .(3)Am'xture of 7-[2- (2 - formamdothiazol - 4 - yl) - 2 -
but oxyi m no- 40 acetam do] - .3 - .nmethoxy - 3 - cephem- 4 - carboxylic

acid (syn isonmer, 0.9 g.), conc. hydrochloric acid (0.8 nl.) and net hanol
(13.5 nm.) whh treated in a sinilar rrannleﬁw.ﬂ@that of Exanpl e 15-(3) t(66

give 7 - [2 - (2 gingkd Otk @émyl ethér (200 t%e prb&ﬁg_n vl Wirpogpehamyglol - -
met hoxy - 3 - ce pdeeantation/and washe @Klybthé‘r a%eth (%0\afl.) 4 mixture of leﬁ@mfofun@n4 g. )

ye| | owidsh white )and ethyl acetate (1 1) at 60°C Er_;?d then wnth ethyl. acc]adte(IOO mi. )th

R [err]: 3200- %Eo ;f%f;)%e’ f_?a,g;;?r g F’gﬁf (DI\/SOd,,
ppm)_: 0. 90 ?%H ?5% R 3{ % & %é” 3 4.0-4°16
(2H, ), 5.12 (IH, cNM]E % (:Me ZH du-smw (118, d:id ilHﬁ),.am(lH s),
7.2-7.6 (2H, br oad s), (g} %@osaﬁ ﬁ?ﬁ@d J 8- ) 23((2|H S)J6 53—2)6 ;747 m), 7.08
Exanpl e 36 9 Hz),l]33 (IH, s) ’ Hy g, (—?_}“ W47 QH ?ébenzyl 7 -
amno - 3 - cep hem- 4. - car‘Box I%te & g V\cﬁ’;dl ssol vedfl n a soé{gtlon of
trimethylsilylace agu r@m 4 Q”@?‘} 3 spiytion o C@tl' 10
m.) in dry ethylza g:gé‘g’ %1) é;nif y‘k% 7'57 ?
sol ution of br oms&eje 1c|r€l:lu &ﬁ\ﬁteﬁl e edlﬂ:d ﬁbsp erloy ded

dropwi se tola 55 for 1.5 heuss. GﬂlcmultahtuiXM\%sé'ﬂ fedfang ¢ eﬁlnnatcmr hemeatedhl oride

(7 m.) a -40C ggagbzmmsgﬁz iy “m*#q?e ;::t"%ggﬁm Y e

sol ution obtai ne aﬁylvua&a@ n'tmb ﬁl of 4 -
nitrobenzyl 7 - hoRzed -waidnssobadlixong ne(B@mUhdrdradm at -150C
and then st?Qred ‘1’ ri“ﬂ‘? -e Theyrsolyti °'rn‘tl';ﬂ§tr jectod t @r és . )20nas
2Bded o the oo T, aeﬁmé?ﬂé’&m&&‘ﬁ% THTL S0

The" et hyl acet at ewlewlatac&nd taudd@s REtonél Mifeacorors wRREGHGSE UM

sul fat e. and 60 frongthe eluate under reduced pressure, the residue was lyophilized to ggye 8002 735

65 content r &t ?{f%@%wﬂgoﬁsé hydrogyimigogsetamidel - 3y esRBERAT 7 -2 2
- (2 - brom)acety to 3 |ﬁ@gp}hmn|6304;m—v carboxylate (6.15 g.) |I.R
[err]: 1780, 1740, JNSMDRT&PPm (DNISQ-GR): 38 E?MBG},G,,I CI%dagslﬁHﬁsthMd s)
4.37 (2H, s), 5.08 (I Hddg=55z58 Hz),6.47(1 tJ—4Hz)-ﬁ-&7) Hg).3¢7 (Bd. -8 Hay 77_6. 05
(in), 6.67 g¢H t, J=5 Hz), 7.68, 8. 04 Lk 5 J=9 Hz), 9.07 (IH, d3018

Hz) (2). 4 - N|trobeanynmozuea({)mg)v(azaddebtammﬁwafaomitmmm =[23(2 -cephem -

4 - carboxyl ate (laomga t -\Qé cetami hqm ‘t et (aﬂymrlmur

(iso'n " and et B T e S (o
m.) and a 3ol utidekicéd rai@ under redubédl pHessikE hiid dodle w‘af‘c lﬁ*zred 5 M 3s)
under i ce-cool i ngreatingi with mrmsdmabf ﬁ:&ahxdrqum ]and t(hytf metaﬂe. Enmm]leeted Bhe
resul tant sol uti qfdm gﬁ’oa e%a 0 EPbF'égg! e Oo @migo )( thiag J’eﬁb\aor 20
mnutes. The precigbieatdn gfssﬂésﬁmm' e 9 T‘I ecc?f é’ﬁy‘b'y P §‘f| 1, *hashed

W th water, 4glri ed arnmR.ten 3350643 tam)llzw |6700m26 cr&Uet ate to give 4 4

mtrobenzyl 7 - [2 -NM 5%5:? %é}‘}s(m ?gﬁﬁg -3 -
h S 4 - ) ( é
igpl eg [err] 3250 17 K} i jﬂg 66 ifl 6"1L 2houl der), 1550,

1520 cm1 NNMR gﬂﬂm/( BNBOndf )i(aztsneﬂﬁn letﬂyl eﬂmﬂwa%z:}d cmnteeb( Y2 ds) 4 88
s

(0.5H, s), & 18( utign of g nitng enz 3
6.72 (1H. t, ﬁﬁ;l ﬂi reZ ot ﬁLtedJc‘l& f_kgul m th dti'(g}mdeé 38 (I

H d,. )=8 HZ) 20'educed pressure, and th& iesﬂ e és,p nzed w1th dlethyl ether, collected by

20 (3) A sol uti orfilisatiogja h r aing éddé'dzq %t?e by 50
little to a%ol ut %"gg“c‘%ﬁ’;‘%’tmf ﬁﬁ ?&then{lg‘;ampﬁ‘ﬁm (BPORESE S S
hydr oxyi m no-. aceta 3 - ce em - - ca_r boxylate (0.9 g.) in
t et r ahydr of ur an (30 rri under I ce- coo o cl t he reactllon term nat ed,
gggotrgggeagg:;gsaﬁiu ion %ehnll; yﬁéegir"mde (10%“ Pﬁgand'a%lséng%\ﬁ%s% é«f&me’gl% ent rgg ed
tat

under reduced pre&m#ue(mc%? maaggﬂ t acolutién fodll(bnt:em:.l(l 2% D h:rdriydl 7 - 12
- - t t
ca§ ﬁox Pr?m)acet ymethylens g()’%*?“ hes g% %‘?3%) v ‘%ﬁ;ﬁﬁ me

ylate (syn SUPSEHisfor kP hous m BREsgigacouamy 1o a
sol ution ofeat - nitt-1HREADIE fof 1:5 o Rrs -Whi r(-SO )y was addé o nREesltydt solutich, - 60

met hoxyi mi noacet aFfieckbhyl ac@ate layep Wesisepardted, ydrdxtrastechwith @gyequs solutig of soner :
0.8 g.) in ethanol (20 m.) and water (5 m.), and stirred at room
tenperature for 3.5 hours. The resultant solution was concentrated under
reduced pressure, and to the residue were added water and ethyl acetate.
The ethyl acetate |ayer was separated, washed with water, dried over
magnesi um sul fate and concentr at ed :



35° under reduced pressure to give the crude product (0.6 g.) %he
product was purified 35 by colum chromatography on silica gel
- ant : benzene and ethyl acetate (8:2) to give 4- mtrobenzyl 7 - 2- (2 -
aM R - 4 - 7th| azonI) - 2 - rrethoxyl ] sacetam dol - 3 - cephem -
carboxyl at & 7 ?tf - 7![ 9 20. —r _
[err]: 3350-320G° "1"7 5%6 j“w!l gygrac Msa p wit -
N M R 8ppm ( DVl o es ‘é‘& yéé‘. i % °‘a§§u§23“”§§ d, “ﬂ e
Hz), 5.36 (2H, Spe,ssdiea “dive H,- ¢y ( bifioa ty s w),
6.70 (1 H,5s), Fad lQIaF!dézgzﬂ)% (2H d, 1=9 Hz) 8. 19 (2H d, J=9 Hz},
9.60 (I H d, Jsgg m (DMS0-g,): 358 0H 4.1 365 HspEg € 37
45 (1) A solution of %'fpé@%fg b_grﬂ‘r'l;ﬂl r@(m om&e ))3 .) was
dropw se added to a SUHUtiJ ) di ketene 2:6.9g.) in nmethylene chI oride
(30 m.) b -300C over 35 m nutes, angl ed at the sane terrperatureofor
30 minutes.” The solyy 'f&ﬂwﬁ@scoq{pg%s@e @ﬂ% EQHad Sifnll rlﬁ n§10 SH?EQS_O]C 4%
ni trobenzyl 7 - Easpl : hem - - car ) and
bi s(trimethylsilyl )ladet ﬁm'% ZQ'3|6'8 42 ( -|amm05@azplet #alhydy bf-utlumyl(nln05 1) at

i

3

-15C over Om nut n l?tF ﬂ" He Same ten-pera i .
; ag% é’}@fﬁ" yl&gé B%Zaet)ﬁ“’nf‘y'?““& sodf Sum

for 50 m nut es.

nitrile (18.6 g. ) maemumm@ il e(2reamh¢th;azols@l-tyl)lm-mrdamkamm ng at pH

2.0 and the sol ution ¥#&emido] Beycerhem g 4t-catbpeylptg (syrdsomieriut es. After the

sol ution was 55 adj usted to pH 4. 55,3%,2,]1451 sat urat ed aqueous sol ution of

sodi um bi c28r bonat e:l‘halfonowE@ @qtpemms v&epe \pteparad (id 20simdlar) matned b eHat @8 ( 17200

g.) was added t &xg &% _adj sted to H 6.0 W|th a sat urated aqueous
an

~solution of sodiu %I“m%"ﬁ“ﬁ o Sthoryjming, gani 6y

| ayer was separ at egh) ms&@ﬁ 7ra 2UNGfihothi ye§ Lﬁ@poxy'mﬁ,or esi due

was di ssol2fed i n et hydcermidoht-& {cepheni ) 4 -aaatbonymhwn\hohiar)wa er ishr ee
ti mes. The sol uti of® t"d?g ?ﬁ" ?)vé? 9&9’2@ lFl‘F L'{|4f abe 2 t'P@aQr@le'th
activated 60 char coal NS’ ¢ AncERIYAT & THRFAYAt SBEBEDr essure. After the
re5| due was Example 42 1, 600, 735

triturgted vm iuppy porep #r! e2(160 a) wagt pd rteca sptatstes
coI | ect ed By de 3ar£§ ‘ﬂeﬂhe&‘ %t(éﬂ( °a mxt%re
of tetrahydr ofutam; cﬁdﬁaﬁﬂ(l il ducatc d acalpd ter L ']o thhen W th

et hyI acet ate mtmg%dtthneé@tﬂltmég C femp ulmueel Afcnr amwhsaddadttbolaaenz I 7 -

[2 - mn Oresul nt salyti tion was extracted wnth
oonenr. A Lol ST s Sy W amg?‘ A

(I H d. J¥B°CQdec.).
10 (2) 10% PaI I adlhﬂq d’:t‘f 5@50 U53574§} 60/\:33" dded to a solution of 4 -
nitrobenzvl 7-- [2 M,,fg O-de>42 Xﬁﬁiﬁ? ). 3.17 (1H, dd. J=14
hydroxylmmacet am doj=41.| 537 ’hergt -ddC %&%‘@p f}sﬂﬁ’}eg 0. 7459 )
in methanol (70 m .),7.4(tHI e BOH W, 8/\!15) &2hPHC, GEISHQ) sat(a Hy#) 67 educt’i on
at room tenperature. UhHed. Jx0 HRpheri ¢ pressure 15 for 1.5 hours. The

| t ant t d 15 d
csuan, 1o S e e esesiantlci 15, b

bi car bonats® andactekm:ﬂaiso} ubiyérosx;b eancd V\mbq‘x |htee(ISBdlSGl]¢r 1Tde NNI-t rat eSOwas
washed with et hgime

Iah()to
TR 1 a@m&"“ S'?’f%? E?&%‘hﬁﬁ%iﬁ%%ﬁ é PR frer (20

1660, 1630 [er r}:hlbhdd |Rtur8,ppd‘d(|£d\659|da e$1 aflfate 2The solutioh=ku: centbated? (1H, d,
J=5 HZ) 5. 39 ( 5%" ] H"d "’% W3 “‘53" l“;“lﬁd@(hyl elhﬂl' thSlVC 6 53-6.77
( 1H J 7400 8 ( é@ta g@l Sl)ydr ycé%ha‘? Pﬁ "‘?‘%{b%&gg e.'%ﬁil tg’o%e?'z g?%?‘ ?o 9 HZ)O

m .) and adj ust edh ethypPidetdtt. The renthifing\dquBous 1d/e a&hh@id @utlaeﬂh

sol uti on was su%"t ﬂe'l' etethyt:f&g'ﬁxtract 50@625}1% ';% tt@#e orous55
non-ioni ¢ adsor %9 n ; ed by

M t subi shi. a i utedeat ﬂt.xmr % Xformvaﬁta EQYuateand t hen

eluted with 40 ov cm:ocrsraa:detndcrereduh‘wmresmetmglee wasmtrehmsz fl2onf2t-he el uate

under redui®ed pf"é’? g '?’@23) stagidolt-o3 gicgehem = 42 . 59
(2 - anino - 4 SR%Y &eo(F’S?I'ﬁmer 3 Hirpoxy gﬂ“ﬁ icetanmi dol - 3 - cephem- 4 -
25 carboxylic acid (syn-isoner: 0.25 g.) I.R [err]: 3350 to 3200, 1770,

1670, 1630 [err] NMR 8ppm(DIVISOd) 3 60 (2H, broad s), 5.10 (1 H d,
J=5 Hz), 5.83 (I'H




dd, J=h Hz;’8 Hz), 6.47 (IH t, J=4 Hz), 6.67 (IH s), 9.47 (IH d, J=8 Hz)

30 Exanpl e 38 '

30 (1) Thiourea (0.18 g.) was added to a suspen5| on of 4 - nitrobenzyl 7 -,
-(2 - brom)aqsgtyl) - 2 - hydroxy| m noacet - 3 - cephem- 4 - ‘o

car boxyl ate (s : : '

m.) and water (5 n1 ho l roo e for hours. The

resul tant sol i on o,,;r s ;me sﬂé?slﬁéﬁfﬁ%b@? SR

cool ed. The reSIdue \eaﬁe aé:l &€ nut F%aﬁh iskol1l AL.UJI$ -Q

t et rahydr of uransand ate ky:mumaatneacmmh nsmhdrebg)achs efi kd the sdlution ahcbstngnedet 4 - s

ni trobenzyl 7 - 12 - S(ttzhOSC qﬁﬁgour esoly e dtopgxsetoasolutlonoﬂ amino -

hydr oxyi m noacet arm d@| o'y Me'edhPMAGRS G °Xtha%° e e

g.). colorless cryst al25°,c t6(he resultant solutionFan
3350-3200, 17700 172% pli@ Gllth 1@@ blw!z a%eeiﬂl aqueous layer was separated, and)t'memlR 10

oppm (DMEC. 452 cotkieh e VA % deﬁﬁxaﬁééﬁti@é“?ﬁﬁ% ity

(2H, d, J=9 Hz), 8.2%n uill'k.s drheJccQumiz as (with, watkr (socau »d ¢ lﬁt)edAvnshOJO%tlon
of di azonmet handSin di %‘1@ %"_@ ngat' aF‘t g'%ael e PSPJE“ “;:: 15
sol uti on Qf 4 - nitr gnvL am &‘ a amlﬁﬂm y'l)

hydr oxyi m no- 45 ac&tem yifalnoacethimidal € 3hetyd rox ephe@ﬁr QXyrbonlytate }yﬁsdm‘e@.ﬂ'ar

0.3 g.) in methanol €30 _ni . unt|I the re nter nated The r? ultant

sol ution' was cdlcent r at NoMj "2p5 % 'e“')4 ﬁ@%’ﬁ?\u .20
pul verized with diet hyI et grs), ep'g ’tratlon an g ve 4

- ni'trobenzyl 7- 12 - - am no - - th| azoI yI) - 2- 50

rret ho&él m noacet am dol

0 i’ arsoducr,,,te@%%.fwﬁ'?’fﬁ g%zm’%'ﬁw ﬁ%éébéusagg? Bl b4 30 5

7 - Amno - 3 - cepha¢etamido S4athoxylate gsy hs&ﬁ:ei Ve, iln a
sol uti on of trimethyMNsN|- uagt%xl&)m)u@ tem u de om cooling over 2 mmutes, and the
b's(trlﬁethyls"y'ﬂﬂ “f@'fﬁ";" edtotp “{ta lff‘éfﬂ.f%i §:3
m.) A sol utiongof b éitr ctbd Wit 4thyl a bR LI MhETAS oxt

m .) was added dropwethgl dcetate iyt s¢ amdabovm 'Rheteehyba et’a1e2éblugm) waswvaihededtha
met hyl ene chl ori de ( urmed qypous. ver fagnesiwm syifate pd sone

tenperature for rﬁgto:’ég%‘y%migﬁ&o s".?m wﬁﬁf é'f”ﬁiﬁ’ d'n'i" A

containing 7 - gm nOof chlorofo?f (3@ Bthy] feetat thhs ldtﬁ:ramh vaik conkerhtratedciindd0 35
m nut es, and sti rr edr@Qced pressyge to give 4 onitrpBedzy¥ldr- (2 -52 hfsumamidp\aterthi l)n=| )

‘was added to the resasl?‘;n °’§’§‘§‘l{“i"ﬁ 'd° p3THdlaze m}l cephem -t 1 g3rRoxyiRtes(syn

separated, and extrac )mblzéﬁo qfsgs, 172@71690 1635 cm™
1, 600, 735 40 NMR sppm ( DMSO-d 393 (3H, s 3.93 O le M e J=5The 40

aqueous extract was adj ustgg %gﬂe? g (/!éi g&?pg%ﬁgmﬂg (a"‘ahb‘=9
extracted with ethyl acet % h{T BPet- % flashed with
water, dried over ‘magnesi um sul fate and copamplersdt ed under reduced pressure
togive 7 - [2 - (2 - bﬂ‘bmﬂalovinglc)oamemumw preﬁared dephsimilar mannerSto that of
carboxylic aci d(2. Sf"ﬂ"‘% “Nitrobe , iazol.- 4 - 31 43
5 1-R Terr], : 1760 i én{lné Jéaﬂ.wm Bl B TRER 3 éaf&&yl'lé??

= ) S )

= 2 b 179103 4 l- 222-

26 b, s by, 50 (1 Wt et im,,?o,m%mm%;;gz o 3o
Exanpl e 40 carbox ]ate (syn isomer) fo I'o (3 co ound
were prepared in a sim (34 -NRbRAzy il'ln FbrnfaxidgigzoB64 - {11) 2 4 butoxyimino-
Ni trobenzyl 7 - [2 - (2 - mann;tOhl-éz-odhlol‘OAl sephem -2 - caghonyJaty i(syn isgmer)

acetam do] - 3 - cephem- 4 - carboxylate (syn isoner) 15 (2) 4 -
Ni trobenzyl 7 - [2 - (2 - ami not hi azol - 4 - yl) - 2 - propoxyimno- 15
acetami dol - 3 - cephem- 4 - carboxylate (syn isoner) (3) 4 - N trobenzyl
7 -[2- (2 - aminothiazol - 4 - yl) - 2 - .isopropoxyimno- acetamdol - 3
- cephem - 4 - carboxylate (syn isomer) Exanple 41 20 The
foll owi ng conpounds were prepared in a simlar -manner to that  of 20

Exanple 38-(2). (1) 4 - Nitrobenzyl 7 - [2 - (2 - amnothiazol - 4 - yl) -
2 - ethoxyi m no- - ' '



acet am dol
(2 -
am dol
- Nitggobenzy

Exarrpl e 42 (1) Sodigy
4 - 30 ni trob
met hoxyi m no-

- 3 - cephem- 4 -
am not hi azol
- 3 - cephem- 4 - carboxylate (syn isomer)
7 - 12 - (2 - am’ n@g@jg;ol

-4 - yl) 2

enz

R

Mak quiteteaméditon:

ot hydrrde (188

car boxyl ate (syn isorrer) (2) 4 -

pr opoxyi m no-

Ni tr"'obenEyI

25 : _
25
5 _

69

- 4 - yl)

ple .) was added

hydr oxy. - -3 - c

carboxyl até (syn |'sonﬁ'¥°°"¥' g ) in tetrahydrofuran (10 3,

m.) and water
m nut es.

extracted
sat ur at ed

(1

th .eth
ueous

t

m .

yl
sol

sol ution of sodi um bica
e aﬁbvecbnmoeentsmga @issalved da vh@t e asTiocbesaheltdOanl imas
concentrated under rethteletndghemsdipm, wag sdivstebto pE 7dke was puI verized with

chloride in turn,

di et hyl ether to gigV 8ait cultﬁ}'etb'i-élf?
2 -stdifized QK Y20

car boxyl ate (syrbrgth(ﬁhml
3250, 1775, 1748% G4
3.17 (1H M Gea

t hi azol yi)15-

3 Hz),
(1H. d. J=B Hz)

(IH, dd, J= 9stwsrn|h|2

Ty S 4

%

orﬁ tc

:

oﬁ).:a?l? og m)c,ro%ﬁlﬂ ay givendigelow, WHBE

et A

514 apdvd. cuttured Broth, (1 ml.) there was auﬂieli-lxz1
phesphate })uffer4gH

Giggyer 10 m nutes,
After water gggea ded to the resultant solutiorggthe solution was
ongthe extract was 35
di um chl ori de,
ﬁate and a saturated, aqueous

Xﬁl )Zvas

utes " Intoaxhi

and stirrg

a satur atf%f

lgi’a% lél iﬁ%.kagu fii! :ﬁm&m

1o a suspensron of

Itare [médiund: 'Zl'ryptlgﬁé Wﬂhﬁm (BBf - thiazolyl) - 2 ~

ephem - 4 -
, acetic aci d5(3
at 0 to 3C for 55

dvvrtha

aqueous 510

SO utr on of sodr um

ml) alrlid
siregeham 154 -
cultpred|atR. [err]:

ipmErssercively, %vﬂqunw Shaking j=14 iz,

’isH s) 4.03

e, Substthafe (0AH) as) |
4 r'('r)Hﬂd§)'=“ the72 (2H.

4.72

(I H, .
5266

in),

d, J=8 Hz), 8.27MFWI§ P, 9.67 (IH, d, J=9 Hz). (&

Mesyl chloride (O. Mugcahoﬂvaﬁddﬁseﬁw se added to a stirred mxture of 4 -

nrtrobenzyl 7- [ 2- P('El‘themmm:n lggrdemtoldmhiyabbg srieyated Qtoducmﬂtems iori no- 25
_my V' )

acet ani dol 2 3 cell gr atu%sAsa 3%'?&2 g t #W ttgn ei NN

50 di et hyl forrrq;g ngpga,gﬁl R at Oto

[err] over 2 m nniktaee, ot‘anpkopmlaudwateo(va/\h;svdame’)rkdvauew rbature for

2.5 hours. Afteri® 4nttaee lecgaméggwbr smg&ﬁaga ng{erﬂhe 8 tlant

Sofuton. *he' sqpies e rspionl o pbe t [ e r:% ni ng?

aqueous Iayer \Ambmﬁter RiOAlue a6 sHowati wmgﬁsle.t at'e. The et hyl

acetate extract solution.was washed with a. satur at ed _agueous
of sodi um chl ori de, sqba‘valbgpmgagyweﬁprﬂcent rat ed under

The re

reduced pressure.

silica gel (30 g.)
acetate. The el uat
nitrobenzyl 7 - [2

met hoxyi m noacet am dol
(dec. ).

0.12 g.),

np 224C
1,600, 735

(704 nmg.) was added droﬁvmmecttooMaxte@I uti
ny.) in ethyl acetate (§ m®PwdpsID[err] 4

for 30 mnutes. 2
nethoxyininoacetic
stirred at 5 5 t
solution o
and trinet
over 5 m nutes,

55 -sol ution

dri

and

d over nmagnesi um
si due was subj ec]
luted with a m xi

ur e Aof clhl or®f or

omat ogr aphy on
m and et hyl

e was
- (2

Cq E&i’&hivﬂitgﬂ unay

Broduct [) T or mam
3 cephem - 4]
Refer :

(Sub

ate I) _

pr fggguced pgepsu
do - 4 -| thiazol

0.39 6 Ca&é)oxy

e to give 4 -

yl) - 2 -
ate (syn isoner,

Exan

(2 -
acid

err]

an@rdiuet’ I €d

RRfEE dot hi azol
(S)(Suﬂsﬁ'ﬁlaﬁl) I g

bN c9f90N - Uhret

.5
)wasadedtot

sphoryl chloride
yl f or mam de (336
same tenperature

e solution and

I_Ur G.Tl rrucn

Fhe

Isr | yI H%ﬁb%{.&:é ﬁ(eé’g?pf] ’ki,@mggégbox ylj

ar --(20 fofmdngdd

DUI otT o wWas —ad

4f -Ot’hla'iﬂly Ou -

added to the resul tanBCCMImll-dn caphiera dj4urseacbxgliy acid (synois

bi car bonatg\0 The a
| ayer was extract egrgadal mi- wy

e 1

brellR o TG

dded dropvm se to a
c 872 C)
ﬂ{ t [er

was
(P vmth sodr um
ly

snts

cet at g
@x%{n wer e

conbi ned, adj usted thannﬁdcﬂnds atr:;abcszined -ombmﬂrccqmlr(smsxsdm) oni ¢ adsor ption

resin D ai on HP-20
| ndustries). The

15 agueous |so
was
resi due was

5

skt

rranuf act ur

Gk
%‘E‘Jé‘fmmf e {5t B
The e uat e containi ng th
15 adjusted to pH 6.5 and concentrated under reduced pressure.

t subi shi , Cheni cal
SRE wi th 30%
| ect conpound
The



Iyophi?izeato give sodium7 - [2 - (2 - formam dothiazol - 4 - yl) - 2 -

nmet hoxyi m noacetam dol - 3 - hydroxycephem - 4 - carboxylate (syn isoner, -

1.1 g.) 20 NMR 8 ([err], ppm: 2.72-3.18 (2H, m, 4.02 (3H, s),;'@

4.02-4.28 (IH,_ m, 20454(1HdJ4Hz),528(2HdJ4Hz)553

(1H, d, J=4 W79, __7.50 (1H s} 853 (1H 5§00F¥hnple 44 Thionyl chloride 70

(0.423 g.) V\B.S drOPthﬁxQ e s hours) smbiithd ﬁgldstﬁérbﬁfhﬂ@ c@kuidted. PR results are

nltrobénzyl 7 - [2shov(n2n4hefbﬂmm do - 4 - thiazolyl) - 2 - methoxyim no-

25 acetamido] - 3—=—_hydroxy - 3 - cephem-. 4 - carboxylate (syn isoner, |

g.), in NN - dinet hyI f or mani. Mﬁréo&@anrsh@zmunder ice cool i ngﬁﬂd@f,) 2 m nutes;

and the sol ution |was stirredusae:of enssmne erature fpr—iI—thours ‘

acetate (40 m.) land water (30 WV%ere added to |t h& Y tanfmglb‘i‘ﬁti on

and shaken suffigi aahh.}ssuﬁme[m 109 aqueous | ayer mwas gstradted wpth 4t hyl

acetate, and thele ¢l l@ﬁtsr’hvaecwbh&illmﬁd with 30 ethyl adétate IayéB

separ at ed above. E :ﬂﬁ %ﬁsol ution was washed gnth a sat.,glrated

aqueous sol ution aum-, josy i ed over mabnesu;gm sul fat gsand it hen

concentrat ed undgr 1e:dmeuk nms!;AMelSlﬂ'he resi due was suj ectjed t@ocol umn

chr omat ogr aphy or H"P Ragiegun rigeny r$M eluted wifh cfforofform g8d tHen a

m xture 35 of E%r Egpmﬁﬁdﬁﬁ'r g@tate(7 3). TGge | atter g¢l uatie was
b

concentrated undgr Mi ic&diu v P U642 to give 4 p ni t900be zyI %5- 12 - (2

- formam do - 4 -—thr olLUTy‘I) —2—methoxyrnoacetantdot——3———chtoro - 3
- cephem- 4 - car box;ﬂhatfeﬂ anescxmplps Of phaympceutigal 2okifositidec pjepared in

.R [err]:323¢ (sh mvs w-masmglz -ﬂ%g@mmr %45 gb egelyh 40 5
N MR 8ppm (DI\/BO po n m eta x)Hf aci 5(s ? erH d, _
J=5 40 Hz), 5.50 (2H, .71Hd Hz,9Hz)745(IH,z)773

(2H, & J=9 Hz), 829(2H d, 78(IH d, J=9 Hz).

Exanpl e 45 Thg foI I ovmsg QQQPME%%F?&F f,@ ’3%&3 Tl Rheel BRIGD), L O 10

that of 45 lution (5 ml.) was filled in each 10 mi. v:al These vials are frozen and
45 (1) 4 - Nitr oberdnyﬂ n'Vavac[uﬁm-(ly()ﬂul-lzaﬁQ}l) mam dot hi azol - 4 - yl) - 2 -

propoxy- im noacetamdol- 3 - chloro - 3 anePpem - 4 - car boxyl ate (syn
isomer) (2) 4 - Nitrobenzyl 7 - [2 - sl(sge,,s,jf,“é’ jgbgey hi azol - 4 - yl) - 2 -

(2,2,2 - 50 15 Comipburid Aior oet hoxyl m no) acet am dol - 35-g.chloro - 315
cephem- 4 - 50 ca F%!ME;Z n isomer) (3) 4 - N|trobeﬂiyzl 7 - 12 - (2
- formani dot hi azol - .4 %8ehut oxyi i no- acet ani dol glg chloro - 3
- cephem- 4 - car boxyjoﬁgn ]@thchlsﬂdml’) 69 0.5g

1, 600, 735 20 Water for injection to make 100 ml.69 Exarrpl e 46 Fer nent ation:- 20
Pre- CU| ture ITEd| um T&thahggﬁgsusg%smn 15 SUltébPBtlo} mtra SCUH.!' mjec?o ITEd| um 5

gl ycerin 5'5 5
pept one Example 49 1g corn steep |iquor

lg dry yeast _ _ (Tablets for Oral Use) 2g sodi ym ca car bonat e
0.19 10 B '%ﬁ%f@”‘“ 5.5 ms 0.53
g : 10 [ eHyliroxypropylceliulose ' : 2. 2gm§'The above

conponents were di ssoIM/adeSiwnszﬂtm SO0 as to becone 100 mM i 2 $weal, and the
medi um was adj usted t 2 t ure, brat S.
o Sakagachi -1 ask deaoaesfe,prondcts teiel i b dedhilnd Fodwlye ok 9% oo
Into this medium there was |nocu ated a culture 15 broth (I m.) of each
of mcroorgan¥sns as gi ven- bel ow, Wme W iﬁ}gured at 300C. for 18 houl%
in a pre-cul ture medi % pect i vel yoarspg ol Ysedhaki ng Gl fnffr € Was

conducted at [err]. foMa afate 10 mg.

This mixture provides a capsule for oral use in the treatment of infectious

35 - deseases caused by pathogenic bacteria. _ _ 35
' Example 51 '
(l)A solution of 2 - (2 - formamidothiazol - %'l) -2 - n - hexyloxyimino-
acetic acid (syn isomer, 3.24 g), N,N - dlmethyl rmamlde (0.951 g.), and

phosphoryl chloride (2.00 g.) in ethyl acetate (20 ml.), and a solution of 4 -
40 nitrobenzyl 7 - amino - 3 - chloro - 3 - cephem - 4 - carboxylate hydrochloride 40
© (4 g.) in a mixture of acetone (20 ml.), water (20 ml.) and tetrahydrofuran (40 ml.)



Reaction: - 20 Into above cultured broth, (I m.) there Was6 added

Substrate (0.1 g) as 20 given bel ow suspended in 0.1 M phosphate

(pH 7.2, 1 m.), and then the m xture was shaked at [err] for 48

I deptification and Assay:- After the reaction, in order to ideptify

g gener eactiion. 25 1,6 ’735r_n' XL LI ) S

chr omat ogr aphedwem trEtast lmnmulg;r OIMETLG @)gpﬁm&ple 2p4) m“;lecl’ﬁlf gfgg{;ggylgoom Y

t enper at ur e. "B‘ s er 1 ayer of a

m xture of n- buflg%pd{,,u %@ggﬁn%}b“% %@V%g"g [Igyo urre) and (B) a

m xture of sn-propaNM. RanOME0-d;, "g_g ?) ydkueHnasisdei.er m neéd by
z),

i ndex of ant| m CI’ObI Z), )t él -tdﬁ ] herichi a
coli ES I | agﬁ!'_g tbr ?5!?2 )S%%g& Hg)eac“h of :

Product | and II was serve he East man. chrorrat ogram 6065

cel lul ose without @h&wm greaof (éf- f&mleezc’alrb&ﬁlglgl(gyr; Rf val ue
are shown!®n-thg lJ;l P‘lggigﬁ)‘ﬁg"af ﬁ% fé)’wat’;r“m])B Redfti on
M xture m h 1(23 ml)an te ﬁsmllarmannerto 0.39
0. 60 (Subst r at etha) ofRBxaaiplec2t-(2f mtma-lz (2 foﬁza&ﬁdothlazol - 40.y92-  Pmoduct 11)
Ref er ence hexyloxyxmmoac@taggio] - 3 - chlgro543 (SEHS@F‘r ate cpqtv)xyhc acid (syn

Note: 35 13 'm%%;ﬁ 582! 1784: lG%t[ggp&p.zyl 7 [2- formamido - 4 - 13
AR PO Lt 2 n”:°’%°€;°%£¥5ﬁ‘é“£fs‘a£§§;“§?fiéﬁ o

car boxyl ate (syn i SO = + 8,
thiazolyl) - 2 - met Fo&H ﬂog_foa‘dgt drf=8dfo-- 12;3 eHhem - 4 - car boxyl ic

acid (syn 2osorrer) GYRShikkeSof17 - (24 (2 -TorntaRiRRRNbL 74- D2 2 . ANinBGloxyA- 20

t hi azol yl) - 2-imifloacetamido) - 3 - chlnmt hHx enllemoaﬂcettaabux al acid (syn-usomeprieim 4 -

car boxyl at e (sy&)l"ﬁ y ""’h‘ Qéts ;h%d 32“1 nd teteghy ) cen:‘ﬂ“‘ 430 <
thiazolyl) - 2 vac ?Vspﬁ hd sndue d'th %Tﬁmsw%recgﬁéifﬂ)xyl ' C

aci d (syn 2ssoneby rﬁ:laﬁoxpmduemgem&rai xddrbv afk peltodidexb give 7as obtai ned
above was assay%ﬁn’d pathiazpl sB--ohat - ne hwxmlmcaaméﬂsﬂ F oldorot 1 ai n of
Escheri chia col eﬁé\*ﬁ; 433033' i ac'dlgg)g“c';f_'l‘“- 1.86 2.) - 1,600, 735
70 (culture: [err]NME& @M én? be~¥0 alid, hsseeh, yasicahdsated. The
results ar3@ shown in tthéilll),lﬂm

g; 34 HeoBB2d HL ., J=5 Hz, 8 Hz). 6.77 (1H. 30
Yield (% used for erfhyfft(id. djeB 512 $0s8.0 2H, broad 5) Product |
Product 11 Bacillus subtilis 1AM 106%xampie 52 - 75

60 Bacil |l us sphaerm):ms (1AMoi|ﬂﬁﬁidothnazol -4 -y -2- propargyl&ﬁmmoacetnc acid 20

Baci | | us subti | fsgn Mﬁ% gl NN - dlmethylformamlde (493 mg.), PhOSPh°r9|5 Bacj | | us
subtilis ].SAM 121‘ oride ( mg) and ethyl acetate (11, l) were treated l mfyﬁ oot er3|5um

. nner to prepare an acnvated solutiot On the ot
equi 1AM 1038 amino - 3 - methoxy - 3 - ce 4 - carboxylic ac§§l:l;@f&hﬁﬁ @sgyari ans 1AM

1314 tnmethylsnlylacetam‘i@ (4 £.), ng(trlmethﬂﬁlyBacammdz al.) anchethiy mtelAM 1238

r}?ﬁ’é sti the solution was added the
85 48 ac vated acl Jqoé myggﬁﬁ% e allaﬂ}honce at —15°C, and then stirred at -5 éO
20 St aphyl COC 1ot )) was added to the resulmn lution. filtered 9

M cr obact er i um #ddathe mrQaAM Ii 2vas separated The insoluble su nce ﬁltered out w5 The

following are e ‘a!‘?g %EWH céem%ws teutMﬁ 5
W adju
accor dance&tsw t h g(mvzsggi‘p é:l Fa %ﬁﬂ(tﬂ& with' ate at
t hi azol yl) extraa ewa@hm v Ry nesmﬁﬁsn mmd fﬁteredcrﬂfeboxyl I c
acid (syn i soneﬁltra@mapmd\tﬂ)edamvacmtom|7\fé2 3 (B sformanedotEiazohpk e y) -
2 - propargyloxyiminoacetamidol - 3 - methoxy - 3 - cephem - 4 - carboxylic
acid (syn isomer, 1.0 g.). yellow powder,
50 LR, piuol: 3200~3300, 2500~2600, 2120, 1770, 1710 1690, 1670 cm™' 50
N.M.R. é (DMSO-d,, ppm): 3. SO(IH m), 3.65 (2H, s), 3.82 (3H s), 4.80 (2H, d,
J=2 Hz), 5.20 (1H, d ‘J=4 Hz), 5.62 (1H, d,d, J=4 Hz, 8 Hz), 7.52 (lH s),
8.55 (lH, s), 9.68 (IH d, J=8 Hz), 12.65 (lH broad s)

{2) A mixture of 7 < {2 - (2 - formamndothmzol i4- yb) -2 - propdrgylow-

55 iminoacetamido] - 3 - methoxy - 3 - cephem - 4 - carboxylic acid (syn isomer, 55
(0.9 g.), conc. hydrochloric acid (0.9 mi. ) and methanol (13.5 ml.) was stirred at
room temperature for 4 hours. After concentrating the resultant solution in vacuo
at 35°C, the residue was dissolved in water and washed with ethyl acetate. The

~ " aqueous solution was adjusted to pH 7.0 with sodium bicarbonate and washed with .

60 ethyl acetate and diethyl ether. After removm% the organic solvent by bubbling 60

o mtrogen gas, the solution was adusted to pH 3.0 with 10°, hydrochloric acid and

[



: 9 .
(Lyophilized Preparation for |Injection) 10 Sodi um salt of conpound
A (20 g. potency) was dissolved in water (200 m.). 10 and the solution (5
m.) was filled in each 10 m. vial. These vials are frozen and dried in a
vacuum (| yophilization). Exanple 48 (Suspen5| on for Injection) 15

Conpound A 72 1,600,735 ° 25.Q. _ 1™
Met hyl cel.l ul ose stirred under ice cooling. The precipitates were collec®@d By Sitratidal ¥¥shed with '
4- oxobenzoat e water and dried to give 7 - 2 - O(21- rmikohiygmblvat-eyB0 2 -
0.1 g. Lidocai ne hydPEpaBger moacetalr‘mdz] -3 methgxy 3] cephem - 4 (casbayylicugid

n T, whitish yellow powder. -
Vater -for injection (¥ {RRELICAEM ISR SIS PO 1710, 1670, 1620 em” 20,
Thi s aqueous suspensi ONN.M, l%"al(b f m)i JISZ@HHﬁaS;ls 8@-(3]-! R3), 7Y (M) d, 0o e 49
(Tablets for Oral Use) Co H;‘g. §=;'67 %’lls-lsfl(!lﬂsdud)"_l; Hz, 8 Hz), 6.93 (1H, s), 7.1~7.3
500 ng. 25 Lact os roac s) =5 Hz
375.5 ny. 25 Hydroxypropyl cell ulé)ample 53

2 mg. Magnesi unppst ear at g &2 -2 - Formamldothnazol - 4 - yl) - 2 - propargyloxgitninvabdlic alfdi S 10
m xture provides a t ¢ph mfct)rlzo | NI e dinethsiite ahﬁdaatqm g0f phiogphest tidoride :

di seases caused by p %e \g g apdet so?utxon (q_hz md)) were treated in a conventional manner to give

vated aci e activated a to, uti
Exanpl e _50 - amino - 3 - chloro - 3 - cephem - 4% % gﬁo hQraJ %?)
Conmpound A 15 tnmethylsxlylacetamlde (6 g.) and bls(tnmethylsﬂ tdiide 61[1)331 15
st ear at e acetate (40 ml.) at —15°C all at once, ahg stirged aTh? © 109G for bS puovAfleas a

' 1t t tat l
capsul e f.or oral “Sea"ﬂ‘& pitiEer G “"‘*ﬁ"‘%‘?gﬁné'ﬁ S Sodium mé%%ﬁé?gﬁ'%‘ﬁused
by pat hogeni ¢ bact er jgetate was added to the aqueous extract, adjusted to pH be S

(1) A solution2f 2 hyc(r&chlorfc@nﬂﬂfhet&ltyhacamtd la rﬁas—seﬂta)'ated ﬁashed]wnth water, dned 20

hexyl oxyi ni no- acetl ‘EB’? filtey 342”‘ %‘fat :f%ge infvage
(0.95% g.), and phos Asgid ure | éf, P‘zg'

and a sol ution of 4 for :dotmazaluo §er-my- pr pargy 1ﬁihoac midd] /301 éhloro 3 3-
cephem -7 4 - ca@sboxykep Lmhw ggﬁ’g’é?g?? nyng\m R'U!!n%% of, acetone 25
(20 M .), water (20 ni. %ﬁg AB- 20 H2. 477 2H. 1
1,600, 735 d, J_znz),szs(ldp H.q, J=4Hz dnlzﬁs)azm(irrsﬂ ar
manner to that of Exarrpl e £12 AH, $p9.78 der, 4, J==8rlili),rtﬁ512r(ﬂ;!,l brdad s)12 - (2

f or mam dot hi azol - 4- vy - 2 - n - hexyloxyim noacetam do] - 3 - chloro -

3 - cephem- 430 car box Dét!el Bn'e(ﬁ fermpgridpthiazp! 14 PerOXB‘ZOO 30
3050, 1780, 1730, 16 }F “E? d’r; ‘°’°4fm‘ °°P*' Ko "()Eﬁg “,:ff

0.6-2.1 (11H, m) 3. okt oy ‘ a,g,,,,o “f (1 |
H d, J-5 Hz), ﬁ!lplargsl)axynﬁm&?:e im -8,-c proJ-:"o ¢4pher8 Hz»):arbaxym‘zacﬁd (b3n s)
7.72 (2H, d, J%? Hz) mﬂﬂﬁﬁﬁg 536“"8 ééﬁ%’w“%%“n(‘hs 67 )160 74 (1H, d,J=8 35
Hz), 12.73 (1 H, broad oy 38ﬂ1Hnﬂ4t %ﬁ%@% _19Hz3?472(£13

f or mam dot hi azol -4 - yl) 4, 122Hz)15)28( eHam i H: 5),
chloro - 3 - cephem - 4 - Q;'éBr(L*,Hx ,IJaiﬂé'lZ()syn 10 |sorrer .), acetic

acid (0.4 m.), O%palladlumcarbon(z Z;i 2, wat er (4rr1 ) methanol (2%0
m.) and tetrahydrofuramméé@amﬂ)g)%&awa Q'é’vlmaﬁSJm&.@arcetmnaerm&mghat

of Exanple 21-(2) toi etimxdo{23-- €ébhemf-04 revarbariiii axio(syn Mmer.gz %ms»)
- hexyl oxyi mi noacet a “%g( 12 mb) We’tijﬁn‘bm 353“11"&3 rﬁ?ﬂ‘a@fﬁ"%ﬂf'ﬁé fosiveci d

- amino iazolyl oxyiminoacetamido
(syn 15. | sofge yhc acld % 1somet) The product was identified with an authentnc 45
15 1.R Jerr]: 3225 samffid Ryer Khfothalogfaphy. N. M R a (DVMBO-[err], ppm:
0.6-2.0(11H, ), 3.86 (2H a J 18 Hz) 4.13 (2H t. J= 6 Hz) 5. 30 (IH d
J=S Hz), 5.88 (IH, d 8, tmbe?ﬂlitém 3{;’ e‘p?sn).
(IH d, J=8 H), 1268§&, Bof 4 - itoby g‘ e ‘.‘é
for mani dot hi azojg 4tnm asllyl :::u * er&@ F’Xﬂﬁfdrof Ug SRSl d)ﬂlhket
chloro - 3 - cephem 3.41 mlx br meth ne:cmomdé (s h), |asm:mb dibtﬂo n 2270ml:) in

hydr OChl oric acid (1:%$ygnr?:fthmur§?a g)?»gvlaoter@ m:t'gg[eatéf Q@Hr man {-.r to

that of Example 37-(1) to give 4 - mtrobenzyl 7 -2 - (2 - aminothiazol -4 - yl) -
55 2 - hydroxylmmoacetamldo] - 3 - chloro - 3 - cephem - 4 - carboxylate (syn 55
isomer, 10.4 g
LR. vtivel: 3300, 3180, 1777, 1730, 1670 1603 cm™ :
N.M.R. s (DMSO—d, m) 3.93 (2H d, J=5 Ha), 5.33 (1H, d, J=5 Hz), 5.49
(2H, s), 5.90(1H, ,d J=5Hz,8.2 Hz),6 68(1H,s), 7. l4(lH broad s}, 7.72
60 (2H, d, J=9.2 Hz), 8.27 (2H, d, J=9.2 Hz), 9.54 (1H, d, J=8.2 Hz) 60



m.) was stirred at 30C for 2 hours. The resultant sol ution. was . *
cancentrated in vacuo. Water (60 nml.) was added to the residue and the
regi\pitates were collected 25 by filtration, washed with water and

' (2)ver 7phosphor us pent oxi de tp g| VF60§735 25 [2 (2 - am nothi azol73- 4 -

HE- - - W=~

/\ apmny) Mmoo v ||| \JUI bC IIUI[I = '-1-

car oxyI ic acid ﬁ%ﬁr W"Zﬂ"a‘d%( 'aF‘"Rt ﬁémg "]1 5 1535
[err] N. .M R .8 arboﬁ) g:n&)ﬁml() at {ﬁﬂidﬁz ofu M ,
4.08 (2H. 30 (lSOml)weretrEate Hatbf 7437, o gi 782[2 -||-| d, d,
J=5 Hz, 8 #z). @& vam(npmlazolgo4s) yl) 9 266 drpa(yx nomtamrdz 36- ®higrap- (32H br dad
s) Exanpl e 52 (iﬁphl%‘“ “2"3"{;’@1‘ &) - yI) -2 -
propar gyl oxyi m noag "'tfs XﬁP mT) 52221 (O9, d, NFN‘IZ), slso@uhybif or mani de
(402 ng.), phosphoryIJ—Bb Hz.szm&:&&(dlﬂ ()8%50(1@ )1) and ethyl acetate (11.2
m.) werelé)neat ed in a conventi onal 5 Ener to prepare an activat edloam d
sol ution the of 10686 of 22- @1 b [ - 8#ThQ 2 tfBkymRY- - 3 -
cephem - 4 - Caﬁﬁg(igfds&yﬁﬁbr&r g g p lxdi h col drided 52.g)) andNolslﬂgd’Emeth -
trimethyl silyl afemamid Xjin tetrsb gEranrtM )swhi @Fa'glznlm ) and

ng,

c

ethyl acetate (%‘Q"gg{(%gmﬁl? y: ml)

sol uti on Was ad (zomx)wemieuﬁ sﬂﬁilaagb eﬁdm ,mem(a Ove &l
at once at. - 15Qo givel "l held -s{2  rfemhaatidofhiazdD- td0- yHO-C2f-on -1oétylhmmmo- Water (30

n.) was added 9‘&9‘ m&gﬁyﬁg Hie #"ﬁ@@;&gf“"&nﬂ'sae organi c | ayer
was separgped. TheNINpgTs 2f| 'S QEH MBS Splaed, i N a0
sat urat ed agueous SO|tU.I=I=6CHk),(5f16$IId,Id,IlEkm fHz 81z I IH.Qn Was

added to the organic H)I’BD T42HEHsD] 1184 GH ﬂa%ﬁ?aﬂj’fhsltbﬁﬁﬂ@ PH67A1H, gind t he 45
agueous sol ution ggﬁ ddie Fxt‘{a ALl hh eliglvidget ate {y pH
2.0. 45 The ex}¢ md&/a %%S b ouc qu)@n ONGth er, 92% | sihcsul f at e

and filtered. Thegirdchlotic a¢n A g);msmhyth Ht;{mdsmﬂlgnmﬁg o ZOGmD} were12 - 252 -

f or mam dot hi azoFfeate m ayqimilar IEam'e ®© P = et hoxy

- 3- cephem - l{ ’%&‘Wg’““l‘“ﬂg‘a ')gi y°é”P+“6‘?N Sowder 50
R[err] 3200- §‘§8 udﬁﬂ),zor 1135&9165071535 1690, 1670 [err] 50

I
NMR A @(DVSO d, ﬁ de) 6~ Zd}?H lao ). mm& 4 <)
(2H. d, J=2 Hz), 5 2s §§-| 'g‘i; 7.52

(1 H s), 855 (IH, broad s) (2) A

m xture of 7 - 12 - 2 - formam dothlﬁxzmble-SM '- - propargyl oxy- 55
i mi noacet doI q; ‘g‘ﬂ‘ )w added @ﬁqﬁé S‘L lution %j 0 b ém!i'é %Syn 3
| sorrer 5 5007 m"baéfa‘f %’s“é Ly ué} Pé’@co%h S 13. 5

.) was St [ r r eehraeﬁ dt(ﬁﬁ:n@a e e@dtﬁtb&'o I3 miftutdQ Wit tH auntaacsam&mf wad i ng the
T esul tant sol ut ﬁl!med md\mm Vath fm acvmherfémtela@ bhayagl Wl‘veelnblned/vat er and

washed with et h§ éﬁ% % %T%ﬁq&b&@g 0‘3 E{ 7. Qovmth
sodi um bi ¢8r bon ch()ﬁ‘l te¥/d &hﬂie%l g recipf® inél &R\@s fﬁf et her

After renoving tHeéiltmtgmsltceaedlwhlatuvb d ag lyopBiliredite g:gevl - 5(2 4 he
sol uti on was ad Rined g IyDgl cwr@lgo}[,gr ﬁevhmdf‘oeﬁqbe’mlea%ﬁoan%w 72
pale ye powder, mp >

1,600, 735 4 LR. phuioh 3330 3200, 3100, 1770, 1690 cm~¥2 Stirred under ice coolgsng.
The precipltates WM. RC 0 l(Dg: ippah): 34253168 (2H,i )01 5.03%a:5 heed Hyin), 5. Mt RS s)and dr| ed -
to give 7- 12 - (2650(3!1/#11"!1 t FSdk 5.19 (42 H, 941}=5H226-36—650(1H m), 8.32

propar gyl oxyi m noacet @GHitol - 3 - net hoxy - '3 -° cephem - 4. - carboxylic
acid (syn isomer, 0.25 g.), whitish yghhgespowder . l.R [err]
3300, 250(302600 Z[lﬂ&;reaﬂ,(b%;ng.lisba umllﬁaa@boniﬁzmz mi‘\:nd water (20 ml)were 5 N5M Ca

- (DVBO-d, , *Hq"e °|“ amj °)l:13~2° m5.17 (1 H
50 L e Ei.ﬁmf B R SRl

S) 9.67 (I H dadj xlete gdr &lonc acxd the prkgipitates w collected by

For mami dot3si azoﬁltratlm, wa?lle%wzth water mrni) &?wdeu gedug_e@ (syns

i somer, 1.27 g. pes ;°3:’ q# {4 1 Hpi rh4d‘é a?ﬁﬁa“} pho3 "r'S‘/I 4chl ori de
(850 ng.) and e apeft g égjba Zsorl16)0, Weme1a0 eated i n-a conventional
rmanner to %I ve theNzM;RL&a)MSD ippimE AH2CHOS, 3.600(2H at I+4H) SD8EH.d, &6 uti on was
added to #0sol ution 0‘12)75 27( ‘%b’—s Hz.5 B 630414, 8 6.52d Hbielrd-Ha 8.87car &Ryl i ¢ -
aci d hydrochl oride (2( ‘a i “ trinmethylsilylacetamde (6 g.) and
bls(trlrrethyIsHyI)acetam de (3 m.) in ethyl 15 acetate (40 m.) at-15C
all at once, and stirred at-5 to -[err] for 1.5 hours. After S




R . ' .
adding water (30 ml.) to the resultant solution, the ethyl acetate |ayer
was separated and extracted with a saturated agueous sol ution of sodium

bi carbonate. Ethyl acetate was added to the aqueous extract, adjusted to pH
2.0 with 10% 20 "~ 'hydrochloric acid. The ethyl acetate Iayer was
separated, washgd with water, dried 20 ovgpmgnesium sulfate and 74

fil tere\lczlT The~TTTirate was concentraced 1 tv%c and- The restaue was
crystalttzed with a niuj¢higwRf (elishy o%ﬁx‘?ﬁ% k. QEcPQXtL 6% 'ghe
precipitates were C@Jdeg(f(i e'dglhjb(n k%srrztidbeﬁhyﬂﬂd rbreé ? g géx\SButr Em &wer

f or mam dot hi azol - qcphe =caﬂmyhp¢ Qﬁuac@ﬂmm dud stwre@dtroerhl oro -
3- 25 ce hem ”“ e F%‘gﬁ%ﬁ“g%g@gl‘ﬁ“ C'ga % { 5
powder . dn é?rnﬁ nesi éﬂ édc nt und uce surel /25,
1690, 1670 [err] N. Wh&llyaes@dil%i@i bjec c’oluﬂ‘mlbﬁr ofrlatdgraphy onFilisd gl 2inkd elABd

J=20 Hz), 4. 71%(2H h bonzong: mls anepe ast}.andrat yl etg%égarm andj theﬁ =4,

t thyl
Hz, 8 Hz), (1 ELde? eedﬁ fzs'lu e acﬁn
broad s) 30 }mlsxt tipRemdi- 47- carl) ylat or mam dot [ azo - -
yl) - 2 - propargyl oxyL 138300 7&%'@ 16103m‘ m- 4 -
carboxylic aci (syn iy a( M l-f J% Hqu?%%%ﬁbfbﬁf gg
methanol (20 .) was tr aabadyiin Hsum 2), IR, di Bootiihis 98 @@mlmﬁ
togive 7 - [2 - (am not hi azoI - 4 - - ro ar gyl oxyi m noacet am doI
- 3 - chloro - 3 - g&: al 5 [+) so;u.g{(;g ;Eé'r'q&_ﬁ arb;t)%;} g??na mlxltrlll?'e-ot"‘ n.let ancﬁlyn-o !
.), yellowi sh whitenp etrahydro uran (60 ml,) was added to a mlxture of IO"/ palladlum I R
[err]: 3350, 2600- 26@0&;:1(2130 glatiaVdzeticlac ml.ﬁaZl (oeﬁu) n ainl d?p hePe of 20
(DVBO-[err] ppm: A4nigssg ngiﬁwﬁs"grp,ﬂlce Bt ha kgn fpp rs%i
J=2Hz) ; 5.28 (1H, droo mm&d% ce ’pr sue ier si cg th w::? E
9.73 (1H, d, J=8 HZ and the resultant substance was dissolved in an aqueous so

40 Thi ourea (2% ng. yncahqhaa:, swa#hcdlvmh ahyl icstat[e znd deﬂlyl eﬂhmmﬂamearyil t)1en the - 25

met hoxy- i mi noacet affiT# "g-tet ! H}gl’b :’lmlft m d ede ‘3{’(\5‘? 9fer, 30
) A ethanal (2 H R R e i
36-(4) to give 7 - ade ,-ma&iilhﬂﬁlred Mltsiu histd ATHe lc | Fndﬁ’stnes Ltd ), and eluted

met hoxyi mi noadet ami msl- 20/.»3501“ ropyl algohol wag é'et)d dia dl‘g

i somer). The producff 6%%%@? Eﬂ‘g\ﬂﬁ’ &L’(ﬂ‘n g;zl t"hi n

| ayer chromat ogr aphy. 55 @,)1750 011620md r 0 nzyI 7 -
amno - 3 - chloro - ppmk AADEKY $) 2369 ( mmwmmsmael g.),

bi s(trinethyl $flyl)acet arﬂﬁ '(71% ﬁdghfs Had Ha). 6.30 (- s pei i 17| étsam de3s
(9.7 g.) in tetrahydrofur , a solution of diketene 50 (3. 41
m.) in methylene chloride (4 m.), a solBthmpl@60f bromne (2.27 m.)

met hyl ene chl ori de é4 (rH4 Nlt bwt/h]hamnmaﬂ oephemn -4i toarborylgtghyreeh ﬂ#ﬁ‘?

: ‘fet
BRI et SR iﬁ;‘ﬂf iy

12 - (2 - am not hi amrl-ed mldture nmethﬁformamuda (4.0 (damrk giyrethyb agettatiodohl.)- 3 -

chloro - 3 - cephe udeqxcsc &:‘ gfeé E 1le Toxg, were ed thyl dC ta

[err]: 3300, 3380, byl O 03 o e éﬂle BRae e s R
3.93 (2H, d, J=5 HZ}qlutEm3\3as( Addled ddropwibe HZ the Soldon( 2 talﬁl)m the Q:Gpﬁh'hl'dspdilmJ =5
Hz, 8.2 Hz), 6.68 (FWPOS\)“‘ Prepay H’OVblab th°€)a “d 'F""Y@ a3 @Qhe same temperature orH0 d
0.5 tu) 6,57 (2ot et S e b Sk e B Sy
1,600, 735 50 pentoxlde under reduced pressure to glve4 1(2 Ohﬁ‘ﬁ\KM dol - 13p

- (2 - ami not hi azol 4~ tHiazol )IO)alylarﬂinel -h%g{ epheimnd ﬂecadw&tlcaﬂ('kj@ g). '{Bhe- ethfll oro -

3 - cephem -4 - Ca uti ’ Ewgl on rie d\t/‘;:‘sﬁbrags asll': %th acs‘:.gga ?‘Bm
car bon (3.0 9.), 2: hes‘ﬁﬁl gﬂ]c&?ﬁm unji v (ﬁ) 1@!213-” _
(150 m .) vversstreasesitgn a sim| ar manner  to 't hat o Exarrp 37 (2) to ss

give 7 - 12 - 5 (2 .- athr-i@ i BA®| 1725, 4650
hydr oxyi m noacet ami doIN”!’sz%fﬂ dﬁ’g 5 2H, S)Hsszq"ggcé ﬁ’ﬁ 7%5)(fﬁgs§'@q>§yl i C
acid (syn isoner, 1.28 g.(H, 4 30{;)1% %30 [ERR NMR 8
BT T i Uy et e e

& - ano ml.) an
Exanpl e 56 ?:t?ahydr:fcl’xran 80 mlp) was added tgra ng(ti:e g&o@ﬂm u%ﬂiaLBanﬂS o),

(2 - Tormam dot hi azol - 4 - n - octyl oXyi m no-



acetic acid (syn isoner, 7.52 g.), phosphoryl chloride (5.4 g.), ar'l‘d NN -
di pet hyl - formam de (2. 58 g.) in tetrahydrofuran (16 nml.), which was
prepared in a simlar manner to that of Exanple 30-(1), and a solution of 7
Iho - 3_- cephem- 4 - 15 carbooxllc acid (4 g.) in a mxture_of
e (707%1 )vater (20 ) _and re
treated in a si rdcttiEracive(id ) argl mﬂhanobﬂomanpfhreat@ @sphéry of vitrggenegag and [2 - (2 -

f or mami dot hi azolthen sgbject cata tic Wductla re Qf nampressqge CEﬁh em
for:4 %ﬁ &ﬁﬁh? resul ant mixt gr%l{jcanﬁgl are ashggemh

- 4 - carboxyl i gpa& edsre! e pre :ltra 3060
1795 17055 166Qiiscpoaiy l tﬁe‘rr(()ﬂ D) and dned to gnN: vRer uam’e qf

0.6-2.1 (ISH, n)l I etati waa eow ajust

(1H d, J=5 HZ), o sael i gﬁa’ ite‘i ’Li’wa@ “°d %742
(IH s), 8.54 (I rogSﬂ g2 af% hU‘hqu us wasla'iij 20( ?0‘;0 12 - (2-
For mam dot I9i azolhydwchl thIMTh?msgen am wgre cald:cetedrbvéﬂbtatloré gddodnﬁé phemio 4
- carboxylic acidy &E TS oRE o d rma""‘l 'ﬁtT c acid
(623 0.}, totr RIMRDR) st {2 *@%rﬁf* (R B vs {eat ed

ina simlar rrazfmlleuuretaf didl:lez! et%rﬁfti‘ Efld)d {hbleig;ﬁ@ tthed)The pregipilaes wgre ﬂ:a'llee%e %') -
am not hi az§l - Ailtratipp,) washesl withdiethyl ethey Bgc un “e wephem 454 -
carboxylic acidHQ¥® &E}‘fpg‘ %’“@5&?@“&‘ C?X‘P?““?Z.Elrfgwd‘etdsh ¥der), 1785,
1660, 1630, 1535 3@4Mﬁ“8(DMSd\H B1, @DUSCHE, 5.1700H) d, 195.512), 6.8f A4S, in),
3.62 (2H, broad s), 4¢ m-qzlg,z,&z Hz)30511(i3 434 15, 8142 ({H4), 859 (E5).pB) . 5. 83
(IH d, d,29=5 Hz, o B E8BHD H proad s). 6.72 (I1H s), 7.22 (2H 29,

9.353 (1H d, J=9 H@)Aﬁmmpéao'ézc FydrocIGORId (044 B.) Bnd m¥asnohddesl)was a stirred
solution of 7 - add_bd to ametumfnb B2 4(2 f@ﬁnamldo -ﬁhlthml b. lylanﬂno} - 3 -

met hOXyI m noace rre % box}(%:a%ﬁ rs an :CI!'I; %??{éfg\ggs Cgl‘:gz; ? I Sor@
3g .) in 9&%% f Orr u€e ]ﬁé eroéj as a§ded tOME rdddud U 'hs £s, anpg -
sti rred at the sdtBo ualm&faﬂiouate witbrstm’kiﬁg ahd fiteed. TAE ffitratd hﬁ wasbul wigint
solution was fi Iethek Legtatey @n éﬁt{?ﬁﬂgl’;f‘g thqlﬁ"/oé’wilfGCthl‘FFea"fq lTi‘ Eﬂf‘@taahd t he

X SUUC

washi ngs wer e c@%y%‘gx t‘mt‘ﬁdﬁ& % g EE 35" a vol une
of about 2§ m alylamind} QIBC £ 8ephérh © W&rlﬁiﬂxﬂ 49 yyamemn(aléo n 30 '
and bubbl ed wi t hndydshoge wessubjecied % lur!ﬂloclfromatﬁ rmdmﬁ foge- cool i ng.

The precipitati '%?qﬁl RPN fep { héi& "’%wa"m'&d g! VE‘%‘%
treated with aCtra&: l%ﬂllg % saﬁ lc@l‘B w. y@ﬂ ':é'ﬁ‘!ﬂgérQ'e&ich@ xéss/éré d'tsl?iz - amno

- 4 - thiazplyl )-gh wihgsoihati mlwas lydpholigediph give thedsame ola;e&]@myl oundqhed ghor mat 8s
(2.9 g.), pale yet TW% 1685P.2240C. 45 |.R [err]: 3330, 3200,
3100, 1770, 1690 [§fNIR"s (D,0): 3.57 (2H, m), 5.17 IH 4. Jp4 g SAMR B kgl ppm:
3.42-3.61 (2H, in), 56@8(15f01:)r§i(i le%')) , ZZ} é50(1/2ﬁ d, J=5
Hz), 5.79 (1/2 H, d,J5Hz) 63650(1H n) 32(IH S) Exarrple5850
Thi ourea ( 3rrg) u car bon ng) ) wef®

50 added 1o a Stipted L0 yibﬁ"‘ﬁ:af,iz??o e AL e )~
cephem - 4 - carhbmhydride(mom)uﬁdeﬂcego hngrnnﬂeﬁnrakuydﬁoimﬁmmp raﬁlrerfbr) under

i ce cool i ng and hetisy M?éh ra% dyeqd lP'GFS“?f fr?fb
resul t ant | ut |"§,H“ %“ gr:gﬁ éﬂeﬂ%"ﬂi‘ bfﬁﬂraé L aC| &5
t he precipitat esydmr@dcdp pentox 5 giRé 170N}2 A/\as-h inM-t4. wat er. and

dri ed over phosphazoiyb -Ipbnhnmwa:eumtmi r3eoh99h;ah 85 cprbexydicipeid {0gigve 7 - (2 -

(2 - amino 4-td}% %7 j oxylic ac
(101 g). PR [er? %‘g %‘_78 ib%@% éﬁbzp’ﬂp ah 5‘3
(DVBO-d: ppm): 3.42 ( H62 | H d J56

2(2))1(]2 7; (BH dd) A ;o? n0fdb£ ﬁz %21 -ag)m(nlo_i 4 th:azglyé)lg(%oxylamldo(]l-S ce e 735
0 U5, 2 R L o s
wat er (20 ?ﬂﬁ.) wz;:i me&mtédmnohx:ir@%lo;ﬂ?ém ?wélreadldeﬂtto dbesolm;dr: :ﬁjuste Agﬂo- rsosm)- :

3 - oxobut yr am 70W SOd O_I'Iat aud W]erqqu]tant
t et r ahydr of ur an y Q‘,’"g‘?’ﬁ)'z; fblf ﬁé ate ‘*;g‘}{yo,ﬁg‘ %{&5/"5@,&%,,; or an

hour. Afteso concaqnﬂonakdmgmt atjpsed tcam 355 nt}t lo&ph yinebhloric acid amder ibe 60
' cooling with stirring. The precipitates were collected by filtration. washed with
water and dried over phosphorus pentoxide under reduced pressure to give 7 - (2 -




pressure, the residue was extracted wth ethyl acetate. The extract was
washed with water, dried over magnesium sul-fate and concentrated under .
reduced pressure. The oily residue was subjected to col urm chr.omat ography

7 @

on sil i ca gel, d eluted with benzene, a nmixture of benzene (1 part) and
et hyl tate -@ikjlpa.r.&.)_aad—&-hen 10 J.Lﬂ;ﬁm;}ée.t.a.t_e lnturn. The of hvl
acet f ractions vve(ze- amlnloecu ecthiapdlyly o RcemethatyitinoatEtamiidb 3r-e aﬁl 4 -

pressure to give 4 -¢# yn I;omer;]_QZO.m ()pThe m qpﬁasqénquouwas sy

acetani do) - 3 - cep{\g{ o 'ap tieg T ;:;5;@

1740, 1680, 161 [er g&@?ﬁ‘ ,el'.f% o J?lﬁ%"sz' e& pressred

(2H, broad s), 5.12 ybplhllzed., anﬂ5then dried over phospﬂorﬁs p@)oxxc@ t43w@2h¢ sagie, ob®c84
(1H, dd, J=8 Hz, 5 Hi*)mp‘gw%fis a%;a'go'ﬂ 'P%bég)g wad s), 7.72 (211, d,
J=9 Hz), 8.27 (2H d, J ‘);,pp IE: s\ (PH S b, R=4 -
nitrobenzyl 7 10(2- (2 - aH©NH.84 (IZH d.d, hhaml Hz), 6252 d1H.m),&0l6 (1H3s)- 7Zﬁe(pﬁem - 10
4 - carboxylate (1.4 g.) ibrosd sh %6U(IH. éf-"fﬁeﬂﬁanol (25 m.) and .
tetrahydrofuran (60 m gga_m xture of 10% pal | adi um on- 20
carbon (1.7 g.), glaci a?,%)%ﬁ&hﬁégg{‘ai&mma) and nethanol (20 m.) in an

at nosphere of 20 nitrogen. Hydrogen gas was infroduced into the m xture

and shaken for 8.5 hours at room ternpegiiire. ersrenovi ng the insol uble
substance by filtration, the filtrate was cpngentrajed under reduced
pressure. The residue was pul verized w th diet ether, and the resultant
substance was di ssol ved in an aqueous sol ut| on sodi um 25

bi carbonate, waghed whihbipet hyl acetate and diethyl ether in turn-and then ;s
the @5 remining ether Rashiadiamwethiayoly Wb bei BgmuM:t h ni trogen gas. The
resultant solution was adjusted to pH 4.5 with dilute hydrochloric acid,

subj ect ed to colum chromat ography on macr odg}g non-ioni ¢ adsorption

resin "Diaion HP-20" (Trademark, manuf actu;r_e‘ M t subi shi Chem cal

| ndustries Ltd.), and eluted 30 wi th 20%sf sopropyl al cohol. |sopropyl

al cohol was distilleg ] reduce ressure and the remaining

sol ution was |yophill zeé‘}gﬁ ?I“m'mi“p gemg(aﬂp ‘amino - 4 - - -

t hi azol yl ) acet @i do] - &is meﬁhp amvhncli may G rsbissxiyitddovittCaming, Jl&ﬁroﬁgob oxo, ofFa 20
[err] 3550, 3330, 1750, 16%roup afghefgramls; NNM R 8 (DVBO-d,: ppn): 3.42 (2H,

s), 3.60 (2H, d, J=4 Hz), 5.08 (1 H d. JﬂB— Hz), 5.77 (IH,
dd, J=8 Hz, 5Hz), 6.30 (1H,'s), 6.52 (IH, ,nJ4Hz) 8.87 35 (IH, d, J=8
Hz) Exanple 60 (1) 4 - Nitrobenzyl 7 - am no§- - cephem -4 - carboxyl ate

hydrochloride (9 g.), trinmethylsilylacetam d@t¥%4.81 g.) and bis -

(trimethylsilyl)acetan de jSvhigh. B2 i$Bydrogen 0B bR aliMERChydfocaibyn Rdsidié whick nay e
(100 M .) and stirred at 4Ee0(ﬁb§tmmedmuh¢allogen, carbd(y @Gsttlhﬁ;dcnam” hand,

phosphoryl chl @i de (8. to a stir 25
di met hy! f or mami de (4.0 M "%%’ﬁ“@ @5&“{' ‘}’g‘,ﬁ’c‘ﬁ’%dﬁﬁ PRy p i f
cooling, and stirred foasadakakyeo ctﬁdi&ll}sﬁbdlﬁéd)ﬁrhmw&nadded et hyl acetate
(240 m.) and 2 - (2 - ﬂmrdmm tiee :eptbsentthmwyht} osphpm muglei. inclugivedp g. )
gradual |y at 459 atot Be; ’
tenperature for 15 m nu Sdii% gﬁ‘%%hqi %{Tﬁ%’ drop\%l ls"Z";i‘tE‘E%RtI'*l”s

sol uti on cont ai ni ng theu)cnpisacbmpdayl rwhen RP msulnde lgbar ed above at -15C and
stirred at the sane tenjiRaisdwdrogen ‘"?39‘Fn‘ﬁﬂt‘@é”°mré¥‘az(°%gij’f%§°"aa'ded to
the resultant solution. and the precipi tatesumaJiCOI | ected by filtration,

30

washed with water and dried over phosphoru pent oxi de under reduced
pressure to giv3 4 - nitrobenzyl 7 - [2- ormam do - 50 4 - 35
t hi azol yl )oxal ylam nol - 3 - cephem- 4 - car b8xy| ate (7.124 g.). The ethyl
acetate | ayer was separ at et wmmlkt‘éihemmlqrpanmed\lgasmmgd% islneghyirae whish awy
aqueous sol ution of sodi gj’ﬁ‘c F r"’F‘\é&’ Q‘E stm sul fate, and
concentrat ed under reducg Br"'eg'gerﬁéotggr?veqt e Q%grg obj ect compound as
above (1.03 g.). Total vield 55 8.154 g. ¢

55 1.R [err]: 1775, 1725, 1650 [err] NMR g (DIVBOd,, 5.42 (2H, s), 5.90
(I H dd, J=5.2 Hz, 7.8 Hz), 6.66 (I H t. J=5.0,Hz), 7.67 (2H, d, J=9 Hz),
8.22 (2H, d, J=9 Hz), 8.39 (I H s). 8.55 (1H? §) 9.87 (1H, d, J=7.8 Hz)

60 (2) A mxture of 4 - nitrobenzyl 7 - 12 - (2 - formamdo - 4 -

t hiazolvl)- 60 oxalylamnol - 3 - cephem- 4 - carboxylate (3.0 g.),

met hanol (60 nl.) and tetrahydrofuran (80 m.) was added to a m xture of

10% pal | adi um carbon (1.5 g.),
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75 ' 1, 600, 735,
75 acetic acid (10 m.) and nethanol (10 m.) in an atnosphere of nitrogen

gas, and then subjected to catalytic reduction at room tenperature under
ordinary pressure for 4 hours. The resultant m xture was filtered, and the -,
filtrate was con®entrated under: reduced predsMBs The precipitates were 76 i

collected by filtrati heg mzﬁ o8 Jihe -4 .and
dried to give powder ?&bﬁxﬁﬁ ; cid (sX' uaemgr%e%xa%&{er‘&y&& Uijec)lecﬁﬂ oiginhy |
acetate (100 m.) vvascladnjadgra yt fre nporegdeous memedldsomi:t @sl@ mmpm sﬁi’eﬂoum
bi car bonate and {he_affi fa aced %g b ndyitriss lddha %ng’ate
and di ethyl ethe}. Thg,o ﬁfﬁ%ﬁa bt S) AR

ni trogen gas, and thecsanpoa ssai .tTdm ted to . vvlth 1d% 10

hydrochl ori ¢ aci d. The r %“’éﬁ -’diSQ L‘Z% ra |on

and dried 10 oxg phosp edﬂ'%g)f z)'?"ads sf)&&'%f& %ngébgé]@é

- thiazolyl)- | yl ami no] bro;ﬂ s) )ca’r oxy i'c acr

The above filtrate was concentrat ed under reduced pressure, and the residue

was pul verized with a mty gsﬁm 1'-e her and petrol eum ether. The

precipitates were collec é%l“B&'”f ?"\“ratr on, washed with diethyl

et her and petrol eum ether and dried under éj pressure to give the
)

r educ

sanme objective conpound (1.1 g.). TotA-gw |.R [err]: 1780,

1670 [err] NMR a (DI\/SO[er,r]) 3.63 (2H, , 5.17 (IH, d, J=5.2
Hz), 5.87 (IH dd, J3=5.2 Hz, 8.2 Hz), 6.539(IH ft, J=4 Hz), 8.42 (IH s),
8.59 (IH s), 9é83 208%“?(‘:en (I'H, d, J=8. 25|—|z) s
20 (3) A mixturddof c Mhydr och] pri.c ) and rrethanol (10 -
m.). was added to a ni x?u'r’éﬂ?ﬁ“?iypu'f’f"ﬁff‘gthg%‘f gm do - 4 -

t hi azol yl ) oxal yl am nol - 3 - cephem- 4 - caghaxylic acid (2.44 g.) in

nmet hanol (40 m .) under ice-cooling, stirred atqrzo to 22C for 5 hours and
filtered. The filtrate was concentrated ufder\./25 reduced pressure,

and water (100 m.) was added to the residue, %dj usted to pH 6.5 25 with
sodi um bi car bonate wi tnrrvlsch Rf rs ua:nd' pfrodected edino,The filtrate was washed with
ethyl acetate, gpd adj usX"ui met P 109%, ¥€ hI or| crd The

resul tant preci 2r tates wer gy T P{OpULP "ter’\f?/é?e"faand 20
dri ed over phosphorus pent ox e under reducedc_pr_essure to give 7 - [2 - (2
- amno - 4 - 30 t hi azol yl ) oxal yl am no] -§3 - cephem- 4 - carboxylic
acid (0.492 g.). The filtrate 30 and washi ngs were subj ected to colum

chr omat ogr aphy on macroporous, non- ionic adsgrgtion resin "D aion HP-20"
(Trademar k, manufact ured by M t subi shi. Chem cal_ |ndustries Ltd S ed

with vater and eluted withy *g%mr‘%éédﬁr Kot %t%“gr ECRTELTT ooy

was distilled ofsf under regihy enmal nr ng soI ut| on 135

1\7"

was | yopholized to gr ve Rhiz hsaﬁgenobglegeh low dr(tzoﬁﬁhf tye)'ormulass-(l:ekain
yield 2.053 g. I.R SW"B? ré}gdﬁl edc 3.57 (2H, in),
5.17 (IH d, J-=4. 8 HZ) th§dt§rde’mep ese s -c ar1d ler,'ﬂclusﬁel%fs (1w

s). 40 30 provided that 30
40 To a stirred solutl on!)BflSﬁydro eﬂ.hal Qnoraagmmftheﬂormula —O—R’ in which R7 is as

t hi azol yl ) oxal yl ami nol - i M &c acid (520 mg.) in '
met hanol (15 ni.) was ad Bm"rw Biskol10 (hadiyl RSBTor R0 G0 | NG,
and stirred at the sarreterrperaturefor hours I\/bthano was distilled off
under reduced pressure fromthe reaction 45 m xture. and the residue
was di ssolved imswater (3 nl.) and adj ustedsi,&c;o;ﬁ'? with 45 6N - 35
hydrochl oric acid. The precipitates were coll ed by filtration, washed

W th water and dried °Ver pﬂ%@ﬂ%% .fﬁ@k SofiGiel G.b‘éﬁdlls théthy re&%mchafmyno -
4 - thiazolyl) - 2 - ham o; hydfi§ @foxo, 4nd car%oxy l'1c acid
(290 my.). I.R [err] 1@75 is iﬁﬂﬂ[emeoqasﬁup of the formud: M R 8 ( D20+DMVSO-d, ,

ppn) 5.03 (I, s), 5.07 (1H, d, J.=4.6 Hz), 5.¢l2— 50 (IH, d, J=4.6 Hz),
6.49 (IH m132Hz) 667(IH s). Exanple B2 A solution of 7 - [2 - (2
- amno - 4 - thiazolyl)glyoxylamdol - 3 - cephem- 4 - carboxylic acid

hydr-ochloride (1.78 g.) in water (100 m.) wasg-agjusted to pH 6.0 55

W th sodi um bi carbonate under ice cooling with stirring. Sodium acetate
(0.38 g.) 55 and net hoxyl ami ne hydrochloride 0.37 g.) were added to the
solution adjusted to pH 7.0 with sodium bi carbonate and then stirred at 48C

or s hour he resditant ) O A




: L | v
solution was washed with ethyl acetate (200 m .) and diethyl ether (100
m_.) in turn. and then nitrogen gas was bubbled into the solution to renove
yl ether. The 60 aqueous sol ution was adjusted to pH 3.5 with 10%
gchl orif acid under ice 60 cool i pggoMssh stirring. The precipitages
col | ' S

Wi
oxi de under T educBIRIIAEIEARYE T ggg&“’:‘::z o e |
1,600. 735 - - line re resents 3-cephem nucleus, w halo hi lyl)
- 2 - nethoxyi mphn-maeatuﬁml cahceptable-sanephiephafmad;eutmny imxgt blc bimpredusosyn
isoner, 120 ny. }ef ther or e subj ected to colum chromat ogr aphy
on MACr oporous, nNofg: ny f&){nglraon "HP-20" (Trademark:
manuf act ured by Mtsurs emc I ndustries Ltd.) and eluted 5 W th

| yophilized, and then dried over phogp ‘pent oxi de to give the same

obj ect conpound (950 ng.). Total yield 1870 ng. |. R [err]: 3460, 3290,
3150, 1780, 1655, 162 s [err]) 3.60 (2H. broad s).
3.84 (3H, 18), 5. 12A(11'Er;£d$roi§ Bl olrc °'%’r&9m‘{%9 . 5.84 (IH d.d. J=5,4t,
8 Hz), 6.52 (1H, t), 6.76 (IH, s) 725_(_2J:| 10broads) 9.65 (IH d, J=8
Hz) WHAT Ve CLAIMIS:- 1. A corrpound of uthe formula: [err] [err] 15
“wherein. : .

15 R is thiadiazolyl, thiazolyl of the fg(zrrula [err] [err] in which R" is
am no or protected am nd, or hal oacetyl, 20 ' A is methyl ene which
may be substituted w inlwhidhi Rrds hidyayeo»yalmamnranarban raﬁugwmupmai bé he
fornmula: N J[err] | !fh"tF&W! r‘“&ﬂef ro arbon

resi due whjisch rray %(LE Pt °§5€ﬂﬂw p'ﬁ‘r"“ 'tcéﬁ‘ Fred o
car boxy, g fQRE Elaidl 4, »ﬂté&inn drogen.

25 R is hydrogen, 6h’H1¢ ouridosfgshe clhiky Lwhereal group of the formula: [err] in

which R is hydrog@‘nls tF‘BS\!é?""’éPRW”S‘#" fcths formula; 5 carpoxy or functionally
nodi fi ed carboxy, and the dotted line represents 3-cephem and cepham

40% aqueous acetone. The eI uat e was (;(gEE}Lat ed under.reduced pressure. 5

nucl ei, inclusively, 30 provi ded .t hat 4. .
30 i) [err] is hydrogen, hal ogen or #-gko h of the formula: -OR7 in which
R is as defined above, when [err] is hydrogen, ii) [err] is |ower alkyl,

when R3 isyl owner al kyj,, i Rs i , [ padi azol yl . or
t hi azol yl Szgr oup of Atrh% gwflgfg ﬂ% ké@f{l}fn]o io@epylg{ngﬁ% or%ﬁﬂoﬁr)ahén&nnhé [ éq’ ']

35 in which [err] is am no or protected am no and A is nethylene which may
be substituted with am no, hydroxy or"G%T)—and iv) Ais nethylene or a

group of the fornula: N[err] 76 N
, 600, 735 S ,76 (2- amno - 4 - thiazolyl)
- 2 - methoxyim noacet am doI - 3 - ceph@m - 4. - carboxylic acid-(syn
i somer, 120 ng.). The %Hg% yl%&h% eb(l,, u éd,lm ng%gat ogr aphy
0N necroporous, noni QQHﬁx rg&iy'i‘ SHIA) alkc lkynyl, and RS is
: - 25 carboxy or esterlfied carboxy. 25
7. The compound of the clmm 6, wherein R’ is thlad:azolyl A is a group of the
~ formula:
N
0—R2

in which R? is alkyl. -
30 8. The compound of the claim 7, wherein : 30
. R? is.lower alkyl,
9. The compound of the cla:m 8, whichis 7 - [2 -(1,2,3 - thiadiazol -4 - -yl) -
2 - methoxyiminoacetamido) - 3 - cephem 4 - carboxyhc acid (syn isomer).
10. The compound of the claim 8, wherein- R® is substituted benzyloxy—
35 . carbonyl. : 35
1. The compound of the claim 10, which is p - mtrobenzyl 7-12-(1.23 -
thiadiazol - 4 -yl) - 2 - methoxyiminoacetamido] - 3 - cephem -4 - carboxylate
(syn isomer). '

\\'
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(Trademar k: manufactured by M tsubishi Chem cal Industries Ltd.) and el uted
5 w th 40% aqueous acetone. The eluate was concentrated under reduced
pressure 5 lyophilized, and then dried over phosphorus pentoxide to give .
t he sane object compound (950 ny.). Total yield 1070 ng. |.R [err]: 3460, ™.

3290, 3150, 1780, !B55, 1623 [err] NMR 8 ppneb®Qd,.): 3,60 (2H _broad- B

s), 3.84 (3H, s), 5.12 , R

Hz. 8 HY¥, 6.52 (IH, t) ”rgn‘ffﬂf“p Qund of theclaig, 6. ‘”h“fﬁ‘;b"r d%g“a§§",]1 gt "5'°('?‘Lﬁ,g' d,
J=8 Hz) WHAT WVE CLAIMIS:- 1. A conpound of theH la [err] [err] 15
wher ei n ' A6 H}‘

15 R1 is thiadiazolyl ,,thi azolyl of the fornula:™/n which [err] is am no or

protected amino, or hal aaetickl , 20 A is nmethyl ene which may be
substituted with anj no, hyd®ad narzido o0hain(bowpr)dkanamidos or mul a:
[err] in which R i% hyda'}rf?rd; ﬂ%&f éf'iaE“ Hy ¥hgrein & syhyrrogsnrred KehandrR iy

be substituted wi th hal ogeny. Thr ﬁ.wunaroretfet@amfnsedh&aﬁb@xsvamlaé
[err] is hydrogen or | ower 13[Thylkcompound of the claim 14, wherein R' is 2 - aminothiazolyl, and R? is

25 R4 is hydrogen, ohal odesrossne Methylasihy) prepyl. dsoproaylpPusyl. isgbutyh Benkl hexyl. heptyl. or

in which R7 i s hyd ogen, !?Whe%r%un@ﬁf tBENim 185NHe§:|rPﬁ"r P?Xyml%thi‘a&m%' QFQM y
nodi fied carboxy, and ti®e isledrbeg. || ne represents 3- cephem and

nucl ei, inclusivel Y, 30 17. nﬂh)&the claim 16, which is 7 - [2 - (2 - ammothmzol -4 -
30 1) R4 is hydrogen, hdl Pogfg;% Oﬁg"gﬁ"g g,g,ﬁqé %ﬁﬂ;ﬁ carapyeac m? e
[err] is as defined aboys mﬁrﬁ:acfby i@gJen.,- ¢ -lc%on rac:@ wm‘é\hen
R3 is lower alkyl, iii) beﬂ?]’rhﬁsom paimd @€ the qlahmrl6 \dmrh] isi7s (2 hl(Zidatamgdh olord -
t hi azol yl group Of t he fy ametgg,xylmmoacetamldo] - 3 - cephem - 4 - carboxylic ac1f e(l"“?’t]

Sin which [err] igyam no 96 191'&%65&66 oft Fe Ui N6, vhidtSis TRUDY (2D emibinfabot BRI
be substituted with ani m,- hyehesimindacaumidolasdl - capherd -14S- daFokylicasid (G isdmer).

group of the formula: N [eﬂ} T}"f@pm ound of fg claim 16, which is 7 - [2 - (2 - aminothiazol - 4 -

o tamid H

1,600, 735 - 22, 'rhepcxy1 haad };ﬁ" e g K ) %‘? S iy fl Tfed
above, R is hydrogen, %Iﬂgensopf@ imibacklamifo) 3 30! Qshesf - ™ okl adid (syn
[err] in which [errr] i gsomener aI and then the dottgd I|ne represents
3- cephem nucl eus, when ﬁr |22} 'Fh% oac%gx’ E iy cd?%ofhc ngyn e o

sal ts and pharmaceuti cal h@%.@l%’%lé'b ?3 é w ch is 7 -[ @% ﬁmothlazol -4 -
5 2. The conpound gf cl aiym 2. i@dﬂxamymn oﬁdfdta]mnda R pmol-w @arbb;tyhaZaeidydsy:o
the formula: in which [eqorq;r)iﬂeam no qr ect

th |s9 - [% (2 - amingthiaz

group of the formla: -2- ;to'lnaounnoacta aém-3w- - 4 - carbo ;@ % 4}\&)
[err] in which R2 |s hyc{gggggn o Al Ymﬁat C nlHy‘Hrocarc[g'Bn Fesi due Whi ch ma(s

26. The compound of the claim 16, which is 7 - [2 - (2 - ammothlazol - 4 -

yD) - 2 - hexyloxyiminoacetamido] - 3 - cephem - 4 - carboxylic acid (syn

isomer
27) The compound of the clanm 16, which is 7 - 2 - (2 - aminothiazol - 4 - yI) -
2 - octyloxyiminoacetamido] - 3 - cephem - 4 - carboxylic acid (syn isomer).
40 28. The compound of the clalm l6 wherein the pharmaceutically acceptable
salt is sodium, potassium, calcium, magnesium, lysine or arginine salt or the
hydrochloride.

29. The compound of the claim 28, which is sodium 7 - [2 - (2 -

aminothiazol - 4 - yl) - 2 - methoxyiminoacetamido] - 3 - cephem - 4 -
45 carboxylate (syn isomer).

30. The compound of the claim 28, which is potassium. calcnum magnesium,
lysine or argmme saltof 7 -[2 -(2 - aminothiazol - 4 - yl) - methoxylmmo-
acetamido] - 3 - cephem - 4 - carboxylic acid (syn isomer).

31. The compound of the claim 28, which is 7 - [2 - (2 - aminothiazol - 4 -

50 yD) - 2 - methoxyiminoacetamido) - 3 - cephem - 4 - carboxylic acid
hydrochlorlde (syn isomer).

32. The compound of the claim 15, wherein R'is 2 - aminothiazol -4 -yl and
R® is substituted benzyloxycarbonyl or alkanoyloxy(lower)alkoxycarbonyl.

. 33. The compound of the claim 32, wherein R® is p - nitrobenzyloxycarbonyl
55 or hexanogloxymethoxycarbonyl

34, The compound of the claim 33, which is p - nitrobenzyl 7 - [2 - (2 -
aminothiazol - 4 - yl) - 2 - hydroxyiminoacetamido] - 3 - cephem - 4 -
carboxylate (syn isomer).

35. The compound of the claim 33, which is p - nitrobenzyl 7 - [2 - (2 -

60 aminothiazol - 4 - yl) - 2 - methoxylmmoacetamldo] - 3 - cephem - 4 -
carboxylate (syn isomer).
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substituted wth hal ogen, carboxy or esterified carboxy. 3. The cor'rpouna of
the claim2, wherein the dotted Iine represents 3-cephem 15 4. The
corpound of the claim3, wherein R3 is hydrogen. S. The conpound of the. '

3\m 4, wherein [err] is hydrogen. 6. The conpound of the claimb5, wherein
L &“V] is thi%diazolyl or thiazolyl of t8878%rmula; S 20 i

Wich [err] is aning, Tﬂecmrpoa{dkamsncriﬂn 38, WS PWRRdoBEdsAMAMHO(2 . 20 A is
a group of the faginvthiao! - l\b'l)|-n2\hh|ethloxsﬁiﬁmoaacehyukrod)gen abdheln whi eh n&Y be

substituted wit 21985y ﬁynearr' | oyer .al koxycar bonyl., . ¢ | kyl ,
a1 Koyl or sal kynyh o hotdh, FEPPE )2‘55 ‘z“? °é?1,‘3§§.&2°“ A i{f G- car boy.
25 7. The corrpoutaﬂboqﬂaté B3en Bbr&trl)‘ﬂ wher ei-n err |s thr adr azol yl, Ais a
group of the fornuP heC‘}Oﬂmou anf ¢ claini 3.y hlﬂSISeﬂ k pitrobg@yl 7 - (2 - (2 8. The .
conpound of the g}lm j .E‘L - isopropoxyi moacetam: o] - 3 - cephem - 0 R is

I ower al kyfo. 9. Q f thB Q1afth 33, Whith 1é’\ﬁlix§rkbylo§yn?ethyl[72[2 (21 2,3 10

t hi adi azol -4 - ap tluazal - 4rret)hbxy2i mmﬂh@retramadnkmxdols- -3 capplem - 4- -

C 1at mer
car bowyi ¢ aci 4 Fags I e 05 CTDRUY @', e SLALDE shercin 75
i s substituted bengyhaf¥smpound of thé 1?% Jvherem R'is 2 - formamidothiazolyl, and

35 | 1. This conmRiuntlethil, big, Bbmtyhoi(a;:nt chis p:-- nitrobenzyl” 7 - [2 15
(1,2,3 - thiadi azo#2 -Th4°°m ;}’dﬂfﬂiwlamt‘hd‘%yﬂemlh'daéef‘amﬁ@@ptmazg -4 cephem -4

- carboxyl ate (g ﬁﬂ? %ﬂgi%ﬁpound of th(e:clalm 4i\/lwh§l) s7 -2 ]{é_ formam:ddﬂrhazo; the claim
n

1,600,735 4 - yl) - 2 - methoxyiminoacetamido] - 3

6, wherei nZO[err]tsomsr)thl azolyl of the formul a: N [err] in which [err] 1%
am no, |ower al kanadelg compdvatl O the\elain 42, ledichris Hol2 52 - formamidothi®zol The
conpound of ‘the; c1 ?m212me‘§\mrnér%cr=tzmrdgl hydrsBism of -farbprylisagiddanti s 5

anino or |ower al Qﬁ%@@mpéﬂﬂd of he ci‘aﬁﬁﬁ?%ﬁth‘?&‘ﬂ&e @! abfRabidotiillel €1 N R6JS
am no. 15.2sThe @orrpkpuml bfxtokﬁnﬁmﬁio&taﬁﬂldb‘l - hegphen { @-r darﬂoiylﬂ acid (syn

am not hi azol yl, | gfﬂ,% dro ,ﬁi rret(g%:l‘faet;ry )/mamléothlgzropyl

butyl, |sobutyl

boxyhc acid {s n
10 16. The corrpo_u, er elLn rr] am no azol - 4
- yl, and ¥err] |s4‘ba'ﬁhb@ poumof tﬁhelaam opivd lsﬁ tMe(Zc-Ifannmrﬁdbthnmleh i S3W -
12°- (2 - am not"mn% of - Peﬂ‘ym"X}F')mace?m‘dﬂycﬁr DXEPER nd‘at‘é%‘%ﬂﬁ'éfo?c‘ cephem

- 4 - carboxylic a4 Orhé SYMpdun@ BBfhk clad® 41, wherein R' |§L§ -ﬂ}ﬁraﬁﬂmﬂt‘i&d @f t he
clai m 16, whi ch yl,and RE isldbstittad benaytoxycdrbérgkol - yl)

met hoxyi m 3soacet anugldhe eorﬂpound: héechim 48, wheed Re)mpl -nﬁtrmmcylo@marbonﬁorrer ) 35 19.

The conpound of thé°c qermpayn |‘é claign 49, wiich is m""h?;izﬂ Brnaz -4 - yl)
- 2 - et hoxyi m gl,mer) ceraRsyiminoacgtamidgl v 3 CRBFHY - (hnt i

isonmer). 20 51.2the ¢ o@:ﬂrraquadram‘. 49,neni€ Rign Aftrobd2yiCh-ii3- 2= [2 - (2 |
- ami not hi40zo] formamldomazll 4-- 9) - Rt Hosopyiminoacetaetidoti-ddl- cepBem -cephem 404 -

c lat mer).
carboxylic acid egbg;-r he com rsZund of thc claim 49, which is p - mtrobenzyl 7-12-(@2-

formamidothiazol - 4 - yl) -.2 - nsobutoxylmmoacetamndo] - 3 - cephem - 4 -
carboxylate (syn isomer).

45 "~ 53. The compound of the claim 49. which is p - nitrobenzyl 7 - [2 - (2 - 45
formamidothiazol - 4 - yl) - 2 - pemvloxvrmmoacetamldol 3 - cephem - 4 -

carboxylate (syn 1somer)
54. The compound of the claim 12, wherein R? is cycloalkyl and R€ is amino or
lower alkanamido.
50 . 55. The compound of the clalm 54, whetein R' is 2 - aminothiazolyl or 2 - 50
formamidothiazolyl, R? is cycloalkyl, and RS is carboxy. =

56. The compound of the claim 55, whlch is 7 - [2 - (2 - aminothiazol - 4 -

yl) - 2 - cyclohexyloxyiminoacetamidol - 3 - cephem - 4 - carboxylic acid (syn
isomer).

55 57. The compound of the claim 55, which is 7 - [2 - (2 - formamidothiazol - 55
4 -yl)-2-cyc ohexyloxylmmoacetamldo] - 3 - cephem - 4 - carboxylic acid

_(syn lsomer)
58. The compound of the claim 54, wherein R' is 2 - aminothiazolyl or 2 -
formamidothiazolyl, and RS is substituted benzyloxycarbonyl
60 59. The compound of the claim 58, which is p - nitrobenzyl 7 -[2-(- 60
formamidothiazol - 4 - yl) - 2 - cyclohexvloxylmmoacetdmrdol - cephem -
4 - carboxylate (syn 1somcr) :
60. The compound of the claxm 12, wherein R? is alkenyl and R® is amino or
- lower alkanamido.

O



' ] ERNE ' :
21. Thg compound of the claim116, whichis 7 - [2 - (2 - am nothiazol - 4 -

yl) - 2 - propoxyi mnoacetamdol - 3 - cephem- 4 - carboxylic acid (syn
i somer). 22. The conpound of the claim16, whichis 7 - [2 - (2 - ' &
am not hi azol - 4 - 25 I) - 2 - isopr opoxyi m noacet am dol - 3 - cephem Q

- 4 - carboxyli&acid (syn 25 isoner). 28%0.78%e conpound of the claim 180 ™

whichis 7 .- [2 - (2 - anrméompamlomeﬂcxmmmmm& R U1 Aol AGRE RFIsdO] - -

3 - cephém- 4 - carhikenyl.i c acid (syn |sorrer) 24. = The conpoun of the

claim16, which is 7_- fTbe ompou mﬂmmzfdlwhemnll‘ B84 - ammg}hlyzolylz“ yh,

i sobut oxyi mi noaget aanl?&“—"r‘:‘;f‘ f%é‘ﬁtu ‘s ° °"3\’I€H% R L p Mazol -430 s
dac@arid B '

i somer). 25. The conppupda .9 - Garbo Ecacl yrisomer).
am not hi azol - 4 - yl)  64. Phe coppniend ofishe |chm6)kaw reiniRiBR2 -am@rothiazelphdenyl-and -

)
carboxylic acid (synR §g§ﬁ?i§u“ “2Y‘°"¥°a’b°'l'26 Th ound of the ¢l gim 16,
which is 7 - [49- (Z2amingiklagdl! ﬁm%? )o t;f_ca?;ﬁ ldﬁhéac HE Mifotdhayt 7 15'-3

ido} - 3 - cephem - 4- 10
hexyl oxyi m noacet am dnboxyla (sy - - carboxylic acid é? i soner) .
27. The conpound of | "ﬂ%fthhchﬂsﬂﬁ WheIQﬂR’ szlkyn:dmm lsiamnglor- 4 -
YL ol ooty o ﬁ’5 Bl.mr d o e ?:ﬁﬁ, erem4R'|§ar Hidabl 2614 oSy
I somer). 40 l,owI 1G4 ana RaligNow é— gieln th 15

magnesi um | ysine ory. hP"HB”%‘P‘EV‘“B‘?“Pﬁ%‘mﬁ?Jd cisFRIeMae? - serboxyie agid (¥8und

of the claim 28, whi'c ?h&élﬂﬁdémnd of the Eldim €72whic®¥17NqQb N(AZ Rrmamidothia¥dl)- - 2
- met hoxyi mi noaoet amé dql) 2 ~prepacgyloiyiminodcetamido] -3 - oeﬂfehox‘yl-em-baoxymmxdl(mrrer) 20

45 30. The conpound ispmer), cI aim 28, S, pot
magnesi um |ysine oraedh % 'f%%fhefia'm fizw}'g("fqé Mnﬁ%?' "gfgl'sam"zf‘” yl)
-2 - t hoxyi m no- acena eJ:m nd of themiin70, dhere;@wlmomyddhmowed)an@!ya

phar maceut i cal I y acce&fblfbe com’osed of thsclsmdﬂ,nwglc @st'és{;?i aualhqtﬁlm -4 -
T

i soner 31. The conpttuhdowﬂr)alkbl amd Bf mcaﬂ!oxmhl ch is 7.-
ami not hi azol - 4 - (lowm ompo tm n‘Y heeein Bl 54 - cPB]‘“"th'g"" ~tepim 4-
carboxylic acid 73. The &6t 2, WhICA id B ONEI - - addnotilikl C@rpound

of the claim15, wheygginr R2 4al&oeth<aymmn6&cemhlol -34 ceplwlm andafbexylic acid

substi t ut ed beﬁﬂyl ox{s or oyl.o r bon; The 30
Compound of tho o m”?”*ﬁ%mwiﬁsﬁ i LT AT e
or hexanoyl oxynet hox“ﬁg o
55 34. The conpound of Ishé’hebtanpm&?fﬂwmbim 725 which m‘!ttbb@rrza}nmah:az 24-- (2 -
ami not hi azol - 34 - yY? -syn 2.2, h aiflyorgsthoxyliminges 3 3cephety 5 Aefiarboxylic 35
carboxyl ate (syn | SONET 96, T %@ﬁn&&fm@blﬁﬂx Bf whib£isQ! -3[!2m(§3form}|ﬁbthia§olp - '
ni trobenzyl 7 - [2 -4(-2yD 6@ ZBmmﬂhMaldy)lmlnéacetayﬁdo]- 2 -- cephem - 4 -

th dedrboxy. Vit isp mer - _
et S TR R ﬂ“ it i 2. wheroip OB SRPRUALG 1My 0

1, 600, 735 78. The compound of the claim 77, wikre#® R k26 danigeRianar - of- ytJ}e
claim 33, which is p2- (_%w?rn)dmam bthﬁzol -1‘12- % - am n([)% hi azol - 4 - 2
- et hoxyi m noaget am ¢ R the claim, 'sa e s gﬂ#‘ . Th
conpound of thg‘gcl ai ,3,3,, °\’/’\ﬂ’°’3’l"?’° °x’bm'"°a°° N z,nzyl c; y' 'd(yz ,qs

am not hi azol - 4 - yl) 80 Zhecqmmpmk | the cleiaCTst ahickl 37 —[23(2 tepieidothiadol -
5 carboxyl ate (syn i orYBr %boxmet exyimineraetamol hd - E?PéFm'S‘S'CWW‘ﬂWaF'S' p -

(s lSO
m trob enzy! 7 s 12 Ptlhe claim 12, Whlrem R?" is lower alkoxycarbonylalkyl 50
i sopr opoxyi mi noacet aaﬁdllnli ls 10

aorq QilRananfido. Car boxy ate (syn'isoner).
39. The conpound of the8 nﬁ@ﬂﬂd/\#ftlmclmm&ieu( yrreantigdthigzol - 42 ylor( 2 -

. 2 wer ajkanal boxy _
10 ani not hi azol -4 byl Tﬁ e e %ﬂd anm&nsm 4h
carboxyl ate (sys i SOPRL)". dRoxyddiBonyhEEHoksiAlinac Rom WAET @tBoxfiIRr ] 55
is | ower al kanam do. acld (syn isomer).
84. The compound of the claim 82, which is 7 - [2 Q- formamldothlazol -
4. yh- 2- ethoxycarbonylmethoxyxmmoacetamldo] - 3 - cephem - 4 -
carboxyhc acid (syn isomer), .

60 85.. The compound of the claim 82, which is7 - 2 - (2 formamidothiazol - 60
4-yl)-2- tertbutoxycarbonylmethoxynmmoacetamxdo] - 3 - cephem - 4 -
carboxylic acid (syn isomer).

86. The compound of the claim 81, wherem R’ is 2 - (lower)alkanamido-
thiazol - 4 - yl, and. R® is substituted benzyloxycarbonyl

65 87. The compound of the claim 86, which is p - mtrobenzyl 7-12-@2- 65

[

A



41. The conpound of the claim40, wherein R is 2 - formam dot hi azel yl ,' and
15 R2 is nethyl, butyl, isobutyl or pentyl.

5d2. The conpound of the clai m 41, wherein [err] is 2 - formam dot hi azol

-G &\ yl, apd [err] S carboxy 43 Th 6&)ound of the claim 42, whlcsrp s

- [ 2 - v et v e . “ P o o

c em- 4 - car®8 qo l%g g drp et oxyi:agml(n)ethoxylmmoacetamrdol
baxylat .
o M ~

20 44. The corrpou'r"l ofhetclaﬁ,
f or mam dot hi azol - sw. 'Fhey:lo)xpeuna of tinetlkin@g whaaad@tmﬂmaidm of tBe fomelphem - 4 -

.carboxylic acid (anti isoner). 45. The. '?orroound of the claim42, which is 7
- (2 - (2 - formam dothiazol - 25 . —']_MI) 2. - butoxyi m noacet am dol
- 3 - cephém- 4 - carboxylic acid (8 25 |somer) 46. The conpounds of

the claim42, whichis 7 - [2 - (2 - forr‘#a/mdothlazol -4 -yl) - 2 -

| sobut oxyi
TR ”°a‘f':1%§’$,‘&%%‘@'&rr% ?ﬁ az':%r‘ oﬂmﬁﬂ@é&é& ORA il >0

f or mam dot hi azol - 90.38e dom of-théchan 2noanmbtamquol4 -yl @r - cephem
- 4 - car xyI i @ -d ") 90 : I‘F&“&‘?"’é}' 0
wherein [ r] i §127° aIlm émo ?3,_ am ° l‘\,ﬁltute
benzyl oxycar bonydyn 153 er) o 49 Th e conp ound the cI al m 48 wherein R5

is p - nitroben yI doftgsclwn 90H‘Yél n-d2 ff° .29, whi ch
is p - nitgoben yl . 1so '° “2‘““?‘8?‘??8% dsthle “" Heyac s
met hoxyi mnoaceta Cﬂae co ound:anhem.msé whegelh hewlnsazt amﬁxsotﬁxamowery) 51." The

conmpound of theocual(luwmalkanhmtdhﬁmaol i, (R? dsbadkpd ydnd‘dl’-xs fdtboxy(2 - 40

" for mani dot hi azo poung of the, oh1
f d that e | s?ﬁ(rio et gwlmﬁggwaydw -fce?%eén Cf ac?;;b ‘prrk Jn

40 car box W ch 'U
nit robenzy 295 Qcomﬁcmhdmnmd@lahn 9%, ehich is?7 - 12y (R -fornﬁnndothnazol -

i sobut oxyi mi noagsy lsl)n- o-I methsxylmle ptamido) 4 3-- ehigrpdrepphemed-¢arhoxylicsenikbr ) . 45
:53. The conpoun Eﬁﬁi e‘ML‘hﬁ'ﬂi ‘ﬁn& is 7m[§r e%% thiazol I42 (2 -
acet i

45 for mamgot hi 9502 et ido] P8 NlchlofdXY 3 Mcéphemel xylic &id  Ceppem -
4 - carboxyl at e (sysy mleewmm odIMsalﬂ'he conpound _of the cI ar m 12. V\,herer n

[err] is cycloal A 7. 3 W‘P ) ?_ a[?k&% ““35?

The conpound of ,E ﬁ‘.l‘t.%ll, r’r?"g1 o8 $ae"r'?qr‘1msl? chlo SRiHLE hir 78T ac'dZ

f or mam dot3oi azol yl 98 fThe bﬂ)mp(ﬁmdyﬂheal b3, whh:ﬂ nﬂs. {2s- (rzarfhxma doBﬁazor!'he 30
conmpound of thel‘;cl%n? 5 gropogyirginogcgtami lfé <chiopo = 3 3eephemni bz earboxylic - y|) - 2
- cycl ohexyl oxy béliak of it claim@BNGRLR 1s% - 2635 DAHolifazBC! 4. (SYN

i somer). 55 yl) - 2 Sbutoxy n&e&mua S)f--cillbﬁ) Ckalceah'ég ME' : J?lyzﬁchld [2 - (2
- formam st hi atsyh isome§5 4 - y OX(%I m- noacet am dol - -

cephem - 4 - carbo ke "ﬁ‘% ‘%?'31? “"“ r?%‘ {.ﬂj Tue clar m
54, wherein [e”a]:ldl(s?yn g?pngmo PR 9 forrr{f ot 5“z’o‘f"\¥ and Rs

I's substituted benxoil mkeymrdbomyd;f thé&€laim 93, whlch 59 - [Th@ campethiadolof4 { he cl aim
58, which 40s p’ Y|)r'r|2t'r‘G yiptinopcetamigol - 3 gchloro -G0- dephamnt deqrhwhme-d 4 -40y|)
- 2 - cycl ohexy(¥RyEHY Hﬁﬁﬁ%%&#medauﬁ% WERREM 2 4 @b (Syn

1

i'somer). 60. Tha gonppu eadalaaudnrlz VHBEJE@LB [ce;me rk&pd and
[err]-is am no @Cldl(mmomat)kanam do.

1, 600, 735 4 The compound of the claxm 89 wh -dll Blf t he#s
ower lkanamjdothiazol 1 a
claim 60, V"her e' n '%i £ui‘|dl émlﬁ 6139 )I"CI gls% lle 1s 62. The

conmpound of the an:hmylmﬁﬁ)wemm;@canbdmr dsr] subssitu2ed bamlmédﬁb@zbl yI -4 - yl,

is | ower aI kenyl aly. Therco }npmmd@éthbg laim 104, which is hexanoyloxymethy” -12-@2-
ammothrazol - yl) -2 methoxylmmoacetamrdo] -3 -chloro -3 - cephem - 50
4 - carboxylate (syn isomer).

106. The compound of the claim 104, wluch is p - nitrobenzyl 7 - (2 - (2 -
formamidothiazol - 4 - yl) - 2 - methoxylmmoacetamldo] - 3 - chloro - 3 -
cephem - 4 - carboxylate (syn isomer).

55 107. The compound of the claim 104, which is p - nitrobenzyl 7 - [2 - (2 - 55
: aminothiazol - 4 -yl) - 2 - ethoxylmmoacetamldo] -3- ch!oro 3 - cephem -
4 - carboxylate (syn |somer) '
108, The compound of the claim 104, whlch isp - mtrobenzyl 7-12-2-

formamidothiazol - 4 - yl) - 2 - propoxyiminoacetamidol - 3 - chloro - 3 -
60 cephem - 4 - carboxylate (syn 1somer) _ _ 60
—_—
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5 - 83. The conpound of the claim62, which. is 7 - [2 - (2 -

amnothiazol - 4 - 5 yl) - 2 - allyloxyimnoacetamdo] - 3 - cephem-4 -
carboxylic acid (syn isomer). 64. The conpound of the claim 61, wherein ' A
[err] is 2 - amnothiazol - 4 - yl, and [err] is substituted ' ap
benzyl oxycar¥onyl . 65. The conpound of #:h®.8baim 64, which is p - 82

ni trobenzyl 7 - [2 -10d Zrhe cdpound oft ek 184 Uhich i¢hp - nitkdbenzy27 = [2 - (2 -
al | yl oXNd mi noac etfamagiidothiazsi- - 4cephemz-- Eutexylmmdz@etaatdbbxyl atohlo(csyrﬁ tsoner) .

66. The conpound ‘@Ph 4c|calrbmty1 (?P ? al kynyl E7 yr], is anino
or 1 over al kanani gl e R R 1 s 2 s
am not hi azol™ - 4cep ou-cErboxylat (syn (s xﬁ anam th| azol - 4 yl and
[err] is |ower alzky y& The compountd of the CIGmG&whﬁ'm ?b(osgglgl?t?fdwlhé oltaf m 67,
which is 7 - [2 ( 12e1%e c?@on ?QﬁL ellsn lilz:s trlhalq(lower%lalkyl and RS -

br opar gyl 0xjg M nagedsbelyod dhbstiu dbehih }{'Ja}bm Usyn 10

I soner). 69. The COHBD ouhdaofahmlmnaTz.wM"ehdsrﬂ +B -12 athihothiazd -4 -
f or mam dot hi azol ¥ 2 - (22 4mﬂ giﬁhoxyzmnm y13ox§hiae ndacerhsm bt - 3 -

1 h
cophem - 4 _car BN brig ey 0" midis T0% COMDIBAmRA- t he
claim 12, werei nhigbl -3 hay oa- &fflho ethbﬁyuaiﬁb)aeemmdduower clﬂbﬂéanﬂm do.1571.

The corrpound of tqqpﬁem afrmcaﬁboxy m!(é(snﬂL@Pﬂ} of ¥s mmac Kll% Y.al kyl or 25

trihal o(l ower)al k mp b im 4 where1 s a group of t formu d
e

25 72. The conpound 18, Thi Gefbuintio ésl)ﬁ%wfésa'rfv’{‘ 5in & R hydrogennot hi azol - 4 -
yl or 2 - (2mwer)al K 3T ahe dahpriuad of the clénmny»lwheTéin Krlisahlamluboﬂthdfarﬁlulahe clZim
72, whichis 7 - (2 - (2 - amnothiazol ; 4 - yl) - 2 - (2 -

chl or oet hoxy) i m noacetam dol - 3 - cephe _T_l._éf_ - carboxylic acid 30 (syn
i soner) - RG . 30
74. Tﬁgcorrpound of the claim72, which is$7 - 12 - (2 - formani dot hi azol -

4 - yl) - 2 - (2 in whidh qte%%lmmdm ﬂEﬁﬁﬁi&nkqpilkyl oralkyn AR estedified

car boxyl ic aci d (cayboxy.Soner) he conpound of the claim 72 which is 7

[2 (2 mi not hﬂé&@‘he compoun the clauwl » wherein R{ 8 22 aminothiazol -4 -ylor
trifluoroet oxy) i ‘az° . clﬁéqh@mhere‘d‘, R? RashexKlic 35 acid Fsyn
i somer). 76. The Commd aocluﬁldmnﬂaw\w;ahs pS- nitrobehzil 7 -(2-12 -

f or mam dot hi azol MI:bthlx& ) 4b32yl) EQ Zp%hoxyhmndamgmddth@xy)hymomoacbt am do] -
3 - cephem ;, 4 - ¢B |-i Sarbaxylate f§o _Jhe, conpoynd
o e erm R 12, ponddo e epotnt or ik ST ok 0 ivopeeal 10 PO
amino or | ower aldephmndo caﬁb&xyléih(symsmen),nd of the claim?7 V\/nerel n[err]

is 2 - amnothiazol, 1224Th= “h *k?é‘r‘ia egrh - 1242 -y| 79,
ggﬁz "“7“°a o gd}? Mothi SI%™ -4 -, 45

The conpoung of t3T¥ %%‘e
yl) - 2 - carboxynef g oameda im-118, whnﬂﬁn@lpe-mntrob’l:nzyl(zar[bexyl-lC acl d
(syn 45 isoner). foeﬁhmld'dih;azpbﬁﬁburyt} -of t«boxmmqavemmdvh éh hygdrory - {2 - (2 -

f or mani dot hi azol <P - ¢- -ycarbosy hc §WW 0 ggmgloll, - cephem
et & ST A e

- 4 - carboyylic g 1&0?M5kol propoxyimino: f _the 40
claim 1.2, wher eidepheni ¢ -u:arblomyMae (ahksom nar bonyl al kyl 50 and R is amno

or |ower al kanamfdo 12§ h "1‘31“'% gl 'f°‘?@‘1§’§1@drﬁx2 I?(’- s 2 -.
ani not hi azol - 4 °f m‘ ‘T‘ 'Z:b G 8}°Fﬁ° yrido vy ahd R5 i s
ﬂ

carboxy. 8345The- It nmaumd ) ot wmxﬂ ns mead'n Rs.sﬁower[ancynyl(z - 45

am not hi azol - 4 - 537. The mpoundzoflhee‘zlh lﬁ?)@ﬁmp”ndéc ami dol -
3 - cephem- 4 - f@ Q? F’rgrb g’lpgﬁ\z ‘°§’6W§‘P cetag‘A d of the

claim 82, which i K cbm oggé( @5 iRz R? isdowerdlkyl.- 2 -

et hoxycar bosgyl net hoxlyo Mha@emmm&bﬂthbclaan 428cwp¢wm&' 1s4thmquﬂmbﬂW)fbﬂ"@|9aCI d gesyn

I somer). 60 85: The conpound of tN claim82, whichis 7 - [2 - (2
- formam dot hiazol - 60 4 - yl) - 2 - _
t ert but oxycar bonyl met hoxyi m noacet am d@ -. cephem - 4 - carboxylic acid

(syn isoner). 86. The conpound of the cl ai i 81 wherein R is 2 -
(1 ower) al kanani doin, which R® is amino, lower alkanamido or halo(lower)alkanamido, R? is alkyl or
alkynyl and RS is carboxy or esterified carboxy.
130. The compound of the claim 129, wherem R'is 2 - aminothiazol - 4 - yl.
55 2 - (lower)alkanamidothiazol -4 -ylor2 - - halo(lower)alkanamidothiazol -4 -yl, 55
and R? is lower alkyl. . :

R
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thiazol - 4 - yl, and [err} is substituted benzyl oxycarbonyl. 65 ’

87 The conpound of the claim86, which is p - nitrobenzyl 7 - 12 - (2 -

.7 81 : - 1,600, 735 _
. or mam dot hi azol - 4 - yI) -2 - et hoxycar bonyl met hoxyi mi noacet ani gpl -

Q ephem83 4 - _carboxylate (:\/n Yo 4, :

efein R4 is hal ogBnTh@mpFirel o@d’rcpdnmcmbfvhtchs 7cd [2i-12 88minuthiaeadi-r4 { err ]

" thiazolyl of thé Df-c& nipethoxyiminoacetamido] -3 - methoxy - 3 - cephem - 4 - carbt{xgl'lcr] i-‘n/
8d n lsomer)

which R is anif w@smaédaarwwela.ﬂsd ShiRK g § 9998.. @hky) wingbdsyny! or
hal oal kyl and [awammahﬁaﬂ OKY yDI- ES tnethdx yn oﬁ&lt anidy) .- 90 Tl‘hﬂyCCBrYpOUI‘ldSOf

the cl ai m 89, \/\henhgmn ec|~“;)1l 071');19; tlge(c ¥ E - 4 - a'&}j‘
(Iovver)alkanam t e%‘ X’r‘gﬂggi' dnﬁéﬁ S
car boxy. ‘}Sf?m isofh x’f'ﬁ"" o o'ﬁ%ld of t e’gcl ai ; ge "0 L%?'gf'd [2 -

- am nothnazol - 4134 Thé) cpin ound20f-th¢1 whinp ¥ .mhmilaxse?c ad d()z -for&amlcbhl or olo- 3

- cephem- 4 - é’H é)(s rB“ '“P%WB‘I“W -§2. metheycohpetiemaf4 the clai m

a som
90, which is S com o(l%m th:iahh 3R whichds p -Witkobeng1 7 - 12 - 2 -

hydr oxyi ni noacetmmaﬁl(aiotmz& 4Ghylpr @ - b oxylmmﬁah:eﬁhndo{l -3 ca:rdamxyl-m 15
acid (syn l|550m:3|c’phem - 4 - carboxylate (syn isomer). 15

lai ei is no 0
15 93. The corrpgu {fwgf }}3%‘;%"&%‘3@ mﬂ (ﬁg ﬁlg @%‘%ﬁothl azol
gl or 2 Dt 6, whith is 791 (2 - iﬁma{rﬁa\if,- hd [ERR]
is car box;z/%9 94. yfﬂge2fo dmﬂoviml‘!%mekamaiotrr% wethety i S 7 ceph]sBl - 42 - 2
am not hi azvl -&aro ig acid syn i ¢hioro - 3 -
cephem - 4 - cam%%u hc; comao rgOtE){{ a1ma e; hlcm- qﬁéﬁ P ormaézldo- ItS
hydrochl oride. 95. caﬂHMylm cnsmn s er)‘. al m 93, which is 7 -
f or mani dot hi azol - g mpoupd # Fg
ISR g o] o i b a’”@w#véaﬁérfovmg@ ThezV
conpound of the cIa|m93 V\/mchls 7--N (2 - amnothiazol - 4 - 25
yl) - 2 - ethoxyim noacetam dol - 3 g cpl -.3 - cephem- 4 - carboxylic
acid 25 (syn isorrer) or its sodi um sal g”97. The conpound of the claim 93,
which is 7 - 12 .- not hi.azo L, pI’O'Oﬁ);(.I acet am dol
- 3 - chloro - gztemgé&g '"04” l°weé?l55'§?§'ﬂ“f° &a?:sl"a""( & pRERTH a%‘ﬁ‘g d
98. The conpoun 01'1411;1!!&,éblx@bmcﬂﬁxhewm:ﬁlmowhe?emRlﬁz aﬁ‘uﬂlothlzfzolrmnyldothl azol -

30 4 - yl)30- 2 2 : ph -4 30
car boxy?llz: aci d (Eﬁ)}?‘r#% % ‘Wﬁg“é%{mﬁ'@ u‘t“%?“iﬁnﬁj’ﬁf e;\nhl chis 7
mbaé;él ido) 2 1&anymlaqmeﬁ am oxyh8 - chloro

- [2- (2 - ang h3"azRthoxryi
- 3 - cep Egsm - cadﬁfsyanmﬂgog agl d 35 '“@ R |sorre tower alkyl. 35

35 100. T compou g c¢ ‘rfg ? g

f or mani dot hi azol Eﬁ:ilf‘}mpw om E%eé%ré At Sfomag the formiio - 3 -
cephem - 4 - carboxylic acid (syn isonef 101. The conpound of the claim

93, vvhichis?-12-(2.—am’noth'iazﬂglj}‘- 40 Cyl) -2 -

hexyl oxyi m noacetam dol - 3 - chloro - 3 cephem- 4 - carboxylic acid 40
(syn isoner). 102 O oun ichis. 7-1]2- (2 -

f or mani dot hi azol™ Whlﬁ)p?{ IF?;OU oTt oweﬁa&w:& pg@i@ﬁ &éhxazol34' ﬁm oro - 3 -
cephem - 440 carzboaqyd(lo@emuﬂanﬁﬁymnataormr . The ‘conpoungb of

the claim 89, wheréthTh Powsi @the@wgh(iﬂ Wﬁmh@ﬂ =242 llmnethlam!5-42 -

(1 ower) al kanam q%té ﬁ‘gg g "lt"°a°§}Fm'df’lE dimethyk g éﬁﬂ"’F'EFéhI oG erified
car boxy 104. The ¢ nd% buddher Head sl 3, whtarieim- R2-i@ | @esroal kyl , and

R5 is al kaqsoyl! o rmdmhbaadlkctb( g ﬁonyd:thmymamas&tamdwed’ bemizryétlwlychf bonyAs

_1020 The compourt tecgﬂgg f)?ﬁ%éslim PF)I WF °h‘8§§'é %:Iesﬁaﬁs cephgm_ [2 - (2

an not chloro -
3 - cephem- 5 150 mrdaﬁwﬁ@t&u{esaﬁmnmmeaem R' is thiazolyl of the formula

50 o | ns_.L-_ H" o | 50

in which R® is ammo or lower alkanamido, R? is hydrogen. R* is a group of the
‘formula: —O——R7 in which R is hydrogen, and RS is carboxy or esterified carboxy.

| LI



106. Th'e coFrpound of the claim 104, which is p - nitrobenzyl 7 - [2 - (2 -

formam dot hi azol - 4 - yl) - 2 - nethoxyim noacetamdol- 3 - chloro - 3 -
cephem - 4 - carboxylate (syn isoner). 55 -~ 107. The conpound of the -~
claim 104, which is p - nitrobenzyl 7 - (2 - (2 - 55 am nothiazol - 4 - @
yl) - 2 - et hoxy#4i noacetanmidol - 3 - chlor600,35- cephem - 4 - carboxyl at 84

(syn Isg_ 108. The clgwmu@&nmun& bﬁfénmn%é%mm & 'aﬁn.pom.aimu obepzY!

(2 - f or mam goybwaaianardidothidkgl -4 2yl: pr opoxyi m noacet am dol = 3-
chI oro - 3- 60 ce hlémThwomvcmdefxw claign {53y whighs rer ditrobenzyl 7 - (2 - (2 -
60 * . C L M * for 1doth1a:::b-o x4 - )(r: h ls(z) - met oxyiminoacetamido] - 2'6(5'6‘“7’5"5 s
82 109. The conpound OF js erh%&h oA O O o) Svhittis Bk OREN 240 - FBrmanlde- - (2
- formam dot hi azol - maiol - y12--2 buhﬂkguwmamemamdm da]- hydon—ycaph#rmr-O4— 3 -

cephem - 4 - carboxy| earo §\ sﬂ"%?‘f@ﬂ)oh 0. The, ca 0 ll,o(gré 104

which is p - nij (fObenﬁaYoge Iow glky grou ofthe for iﬂ%—@éﬁﬁ&’lsl eral T 10

2 - hexyl oxyi mi noacet R#)IR@hd A age eacle i defifed-in e-clalml nceﬁmmcﬂmérepresems:s-

car boxyl ate (syn |sonmp)lem1! ¢leus,Tand 8(:5@ hﬂmj of the cl |m§{0 rj, ei.n err]
Fﬁng pre_ea

is 2 - amnothiazol - mpound ' A whrreindt *Wdﬂﬂg rand
yfss 'Iflig

r estetifie

[err] is hal ol pyer)afk dCd-'lrﬂiB)bl&l gfs WiReift A2k Methylene wher ein R2 s
Is trihal o(lower)al kyl, &fid Ther oﬁlﬁound ofs ther I dﬁG,SthbChtlLSteﬂ- 2 -

benzyl oxycar bonyl . bromoacetoacetamldo] - 3 - cephem - 4 - carboxyliqyacidy i n ] > £an Qlﬁnd
o he el am 115w gk i Rt o iy R
(2.2,2 - triflugyoet hoxyissl The) oaﬁ@blaﬂldl(ﬂle claim 155,04HefeirDA .is a group 6FEthB@ormulad - 20
carboxyllc acid (syn isomer) or its hydrochl ori de. 114. The conpound of the
claim112, which is 7 - [2 - (2 - formam do-— thiazol - 4 - yl) - 2 -
(2,2,2 trlfluoroethoxyln1no)acetan1do| - 3N chloro - 3 - 15 cephem- 4

- carboxyllc acid (syn isoner) or its p - nlt%obgnzyl ester. 115 The
conmpound -of the claim4. wherein R4 is a rou the fornula: - I n

whi ch R7 is hydrogen, iny RS |hygroggn oppoyng of t chaim
s e i Lor e o dsﬁﬂ-z?wﬁwmﬁ‘;}%o i jggfm{*% EFaim
116, wherein R 2§s thiaze yTheodontpbmdfdfrtwblanm 1580whi lersrp] hitrobdaizyt (1 -F{2|-5(2am no2s
or | ower al kanam do, Wempacetyind - hydrexyimingacetamidol ef r pephemesh ewlquelate (syn

carboxy. 118. The Cow’gﬁ cbidfo %k%#@blllx?glmah&ﬁhm agetyl) -7 -

aminot hi azol - 4 -yl methosyfminoacetamido] ¢ B QVphee kAN &aibd vnisofhen). Y1 -
25 119. The conpound of. tSAEThel cpmpodnkiSof tlnhdalm t59RthclsISIpowtroUdnhyl7 - 2202 -The 30
conpound of the cl ai nPremaacep h- methpxyiminpaceiamidal o p - pephemy 4 - ggboxylate (syn

ami not hi azol _- 4 - yI 7 jeg There%hﬁsea%lms@as.ﬁ; Arindiln m.%m.azlawf,pesyfomﬁ]a

cephem - 4 - car boxyl at e (syn i soner). 121. The conpound of the
claim 119, which is p - nitrobenzyl 7 - 12 - - 30 formam dot hi azol - 4

- yl) - nmethoxyi mnoacetam dol - 3 - hydrqx - cephem - 4 - carboxylate
(syn isomer). 122. The corrpound of the cI aim “which is p - nitrobenzyl

7 - 12 - (2 - aginothiaz . noac L dal.

maroy - 3 - Cfnom B R mm&%%?a E‘t,,af't‘ b G e e
35 123. The conpound eirbdxp@r estérifizd k& WL the [dStted hner’ﬂein"eﬁz B 328¢phem nucleds.- (2

- formam dot hi azol - 4 - -COEPOU b@y methylene.hy d
- cephem - 4 - garboxyl ﬁﬁmﬁ%g‘g‘ \t‘)g‘ %2 'cﬂdﬁrﬁfo&%"% ﬂe ¢l a|
119, which is p - nit of(tRe claiftD165, whi mrsrmnhxdesmﬁaol [2-- (4-

yl) - 2 - propoxyim namoemamlddl yl)aaetamidyl:lf X ephea 4 -carhﬁ)&y hem - -
carboxyl ate (syn isomer )68 “}%

; 169 hic S5 Wﬁf 1 § P
ni trobenzyl 7 - 432 - fl%lycmﬁﬂlﬁﬁﬁ[‘fg%‘& é%eﬂlz-ag- ca o:vyllly 1d or s formate. 45

I sobut oxyi m noacet am dol170. The-cofip the daim 158 pWieRIn A44s+1yd1-ax leat¢.e (syn
i somer). _ 171. The compound of the clalm 170, whlch is7 -{2 - (2 - aminothiazol -4 -
*yl) - 2 - hydroxyacetamido] - 3 - cephem - 4 - carboxylic acid.
172. The compound of the claim 164, wherein A is oxomethylene.
50 173. The compound of the claim 172, whichis7 - [2 -(2 - formamidothiazoj - 50
4 - yhglyoxylamido] - 3 - cephem - 4 - carboxylic acid.

174. The compound of the claim 172, which is 7 - {2 - (2 - aminothiazol - 4 -
yl)glyoxylamldo] -3 - cephem - 4 - carboxyhc acid.
175. The compound of the claim (72, whxch is p - nitrobenzyl 7 - {2 - (2 -
55 formamidothiazol - 4 - yi) - glyoxylamldo] - 3 - cephem - 4 - carboxylate. 55

/
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126. The conpound of the claim 118, wherein [err] is | Swer *
45 127. The conpound of the claim 126, which is p -

7 - 12 - (2 - formam dothiazol - 4 - yl) - 2 -

i m i hydrggg%’nsB - cephem - 4 - carboxylgte

al'kyl . FrprsRATAG thsr compaund ofiths fosmulanerein R s

t hi azol yl of the formula: 50 in which [elsr] is amino, l'ower al kanantdo or
hal o(| ower) al kanam do, [err] i sei-ahkoglu | and [err] is carboxy or
esterified carboxy. 130. The' conpound a@tai m 129, wherein [err] is 2
- amnothiazol - 4 - yl. 55 2 - (dower aI kanami dot hi azol -4 - yl or 2 -
hal o( | ower) al kanam' dot hiazol - 4 - yl, 55g&nd R2 is |ower alkyl. 83

1, 600, 735 . . 83 131. The conpound of the

cl ai m 130, "whi cHh§reinR'is th?d'az‘(lﬂ thiazofyl oS ithe Q’?B'I%a 4 - yl) - 2 -

nmet hoxyi m noacetam dol - 3 - nethoxy - ,3_; cephem - 4 - carboxylic acid
(syn isomer). 132. The conpound of t | afn 130, whichis 7 - [2 - (2,2,2
- trifluoro- 5 acet am dot hi azo] 7 yl) 2 - met hoxyi m noacet am do]
- 3 - methoxy - 3 - 5 cephem- 4 - carboxyllc aC|d (syn isoner). 133. The
conpound o} the cI I'?G{é “Ps?l'PrO!bece,'_‘ 7o, or #P whi azol -4 - yl)s- 2
- but oxyi m noa(_:et pof efﬁl Q‘bk"ys“ stiuted é‘Bﬁ‘E‘r‘ﬁ% ¥f”°"yc°ér°68*>&flai c acid
(syn isoner). 10 e conpound of the claim 130, which is 7 -
[2 - (2 - formam do- 10 th| azol - 4—CyH) - 2 - butoxyininoacetanidol - 3
- methoxy - 3 - cephem- 4 - carboxylicyacid (syn isoner). 135. The
compound of the claim 130, which is p -¢nitrobenzyl 7 - [2 - (2 -

f or mam dot hi azol - 4 - yI) - 2 - but oxyo-ﬁﬂ?noacet am dol - 3 - nethoxy - @;

ig 136. C'?'Ege(r:no;rpgu;]d%bar at e i?fi‘;gl Somiﬁ'ﬁﬂyiﬁf’ﬁ '%rgs’ °Whé°fﬁ Pt hi az@ynyl

4 - yl or mrd err] is lower al
and Rs is car boxy R‘liShydriiﬁm o.dn'deroﬂk heastoapnfn@f!orm»h eHo+87 i - 12 -
- ani not hi azol - hyar

R® is ¢arbox o fu nct o gﬁ ﬁ&tﬁ% atmegﬂie re:p;;‘t;sz’.ntsmat hOXy B
3 - cepheny 4 - 20 “3.cep haﬁnﬂﬁé amveuyéo
20 138. The conmuiﬂehthhtthe clal m 13 |c - 12 - (2 - formam do-

thiazol - 4 - yl) :)R21shy wvlaofo—@mwwwdw 3 -
cephem - -4 - carbo; yl{ g &z& The conpound of the claim
115, wher a@pn [err]m) R* Byd rog when R' is thnad;&ﬁly Ihﬁnaﬁdlﬂpﬂlﬂi‘dtlfo&fmlh :he cl ai 139,
wherein [err] is thiazolyl of the fornuja: S in which [err] is amno or

| ower al kanam do, [err] is |ower alkyl err] is carboxy or -esterified
carboxy. 141. The conpound of the cl a‘rrh wherein R is 2 - am nothiazol
- 4 - yl or 30 2 - (lower)al kanam dot |azol -4 - yl.

30 142. The conpound iafwhicheR®dd amum Mﬂrptevdndeammn afikArid methyleneortachuhdyony| . 143,
The conpound of. the °aﬁ“h§"l‘ml ‘lij‘P"YF% gxa. atd - ami not hi azol - 4 -
yl) - 2 - et hoxylﬁ‘ﬁ g& mathyl d%ragr°§p° PSLFEE - 3 - cephem- 4 - :

car boxyl ic acid (syn i soner). _ —C—T44 The conpound of the claim3,
wherein RéPand R4 are each Iovver al kyl . 535 145. The conpound of the c¢laim
144, wheréfn [err] is thiazolyl of the formula: [err] in which [err] 24

am no or hal o(l ower)al kanam do. and [er rq—$2s al kyl. 146. The conpound of
the claim 145, wher eif WiRichiR® ists deffiidll BEUVE) GO rcﬁen h¥lbgen! 106k alkyl or 22 -

hal o( | ower) al kanam dogrbupasfahe forndula: —yd)—R’ in which R’ is lower alky! and the dotted 40
147. The corrpoun f lmqe'e FS&F‘m-" ¢ lepis, jwhery R' i lﬂacggl mi_not hi azol - 4
Soyly -2 % é&cﬁfésa sat rmaﬁemﬁaﬂ , eceptgble bbogﬁﬁgﬁ.' o
car boxyl i ¢ aci d (SMD\rda&ﬁxlg'Q amino -3 -cephem (or cepham) compound of the formula .
S.
N _'R3
= Y
o o
. RS -

* CT L M s o+




148. Tﬁe co?rpound of the claim 146. V\Al‘].iCh is7-1[2- (2 - trifluoro- 45

i

acetam dot hiazol - 4 - yl) - 2 - nethoxyi mnoacetam dol - 2,3 - dinethyl - \
3 - 45 cephem - 4 - carboxylic acid (syn isomer). 149. The conpound of the |
claim2 wherein the dotted |ine represents cepham nucl eus. 150. The " @Lé
conpound of thd6cl aim.149 wherein R ig TMOQJEArAJ')f the formila 50 86
[err] ~ wherein R3, R® and R* are each as defined@bo¥e,l i3 rédttiCddriviitive at Sheam NO

or | owe™al kanani doami® drs saly dreogpb rwithR carboxalicgaeaigf thé farmelaf ornul a: [err] in
which [err] is hydrogen, and [err] is cq{,_b_(pgycaéﬂest'er_i fied car boxy. * C
L M S * 84 1, 600, 735

84 151. The conpoungvhedeintRiend Aadre1eath s defihal above, ftereadtive derPativeanihnotrhoxyzol - 4
-yl or 2 - (Ié&wer)a&r Ré%)lhﬁ'ieﬁe%m poyide IheAPbD‘&?bF‘{ls%pan‘é compound of the 3

claim 151, which is 4 @ REFPgfpRmpound of the formuls “¢ o o ni dot hi azol - 4 -
yl) - 2 - nmethoxyi m noacetam dol - 3 - hydroxy-s 5 cephem - 4 -
carboxyl ate (syn isoner). - Rl— CiyCONH R3 5 153. The
conpound of the claim 151, which is 3odium £« [2-r4 (2 - formam do- thiazol
- 4 - yl) - 2 - methoxyi m noacetam dol - 3¢~ hyf@lroxycepham - 4 -
carboxylate (syn isomer). 154. The conpound of #he claim 1, wherein R is
hal oacetyl, [err] !%hgr\égr ogen, 10 hal ogen, | ower al kyl or a group of

the fornula [err] in Wabgiy RY areSadtONEdefifddabbve, 10 R3, Rs and A are each
as defined in Whe cl ai Rf i, habackttl hed @ ist lydrdgen dalogpr beenslkd or agepiperfithe 10

nucl eus, and a salt ther e@f“}""%&@—jﬂﬁ‘ I'Ybiﬁ?&ﬁﬁdmt{ alipfle ot asalin WiSUNILroRENEei N
[err] and [err] are each My Bg¥Rvide g PRPYndioL MefoHMR or esterified
‘car boxy. 15 156. The conmpound of. the clai m 155, wherein Ais

met hyl ene. 15 157. The CAUBO 3 claim 156, which is
7 - [2 - bronpacetoacetam dol - 3 - "cgphem-y4 QR boxylic acid. 158. The
conpound of the cl'aim 156, which is p < ni§robefizyl "7 - [2 -

br onpacet oacet anmi dol - 3 - cephem - 4 % carboxydsate. 20 159. The

conpound of the claim155 & IS a, qr f the farmuyla: 20 -C N
[err] in which.Re "y ;ggggﬁzg:ﬂdfmft g%,i,?,i*&_ggég%bﬁ"ﬁd%"w he clai m 1595
which is 7 - [3 - (2 - bronpacetyl’) - 2 - hydroxyi m noacetam dol - 3 --
cephem - 4 - carboxylic acid (syn isg_r_TFL%m 25 /° R3 161. The conpound of
the claim 159, which is p - nitrobenzyl ][% - 1(24- 25 bronvacetyl) - 2
- hydr oxyi m noacetam dol - 3 - cephem 'z‘ 4 o canpgOxyl ate (syn isomer). 162.
The conpound of the claim 159, which isi7 - [ (2 bronoacetyl) - 2 -.
met hoxyi m noacetanidol - 3 - cephem- 4 - car bo%(yl ic acid (syn isoner). 30
163. The conpound oivhérkia RY| R}, IR* hb® RS wdieaéh dsefined abovel adiarsaly,Iwith ethefifing (2 -
30 bronpacetyl) - 2agenyse RXidR & cemnewdatitipoformulg - cephem - 4 - carboxyl ate
(syn isoner). 164. The conpound of the claim1l, wherein [err] is thiazolyl
of the fornmula: [err] 35 - in which [_er_r% i s anmno or |ower al kanam do, A
i s methyl ene which may be 35 substfitd "e}_ ith amno, hydroxy or oxo,
[err] and [err] are each hydrogen, [err:j (S xy tor esterified carboxy,
and the dotted line represents 3-cephem..muc°| eus, 165. The conpound of the -
claim 164, wherein Ais nmethylene. 166. The conmpound of the clai m 165,

whichis 7 - [2% ) (aaéreiﬁrﬂ‘pﬁz,rH‘aa%Qlks'areA'eaEh 40detined YbovaCmyam dol - 3 - cephem

- 4 - carboxyli'c aci d.Rzisan aliphatic hydrocarbon residue whic#Gha§ 6¢subdth@ed oitipiadugen.of t he
cl ai m 165, whi ch i scagboxyror esterfifted 2ptboRy, and s salt{ 2 - anmi not hi azol - 4 -

yl)acetamdol - 3 - Ce@pl%m:ﬁngdﬁ Eom%gﬂPdO&XLéaPo?mula:
' ]
n’b—A'—conu R3
N Ré
0 .
RS

25 wherein R}, R?, R3, R and R® are each as defined above, or its salt, with a thiourea 25
compound of the formula:

A



168. The conpound of the claim 164, wherein A is am nonethyl ene. 169, TRe
>rpound of the claim 168, which is 7 - [2 - (2 - amnothiazol - 4 - 45
cinam do] - 3 - cephem- 4 - carboxylic acid or its formate. _
Theg,conpound of the clai m 164, 186978 n. A i s hydroxymet hyl ene. gh71.

The cnpound—vf—HTE—d-anﬂ-ﬁe-—rMm-drrs*—rHQ—mmmm—#—h
yl) - 2 - hydroxyacetam dol -.3 - cephemﬁ 4 - carboxylic acid. 172. The
conmpound of the claim 164, vvherer n A m_@(.qqg; hyl ene. 50 173. M¥he
conmpound of the claim172, which is 7 - [2 - (2 - formam dot hiazol - 50 4
~yl) gl yoxyl ami dwterein B® is gsdsfiged, above, 1o RQYViBDR PPTEOuRE of therfprmularhe conpound of
the claim 172, whichis 7 - [2 - (2 - am not hisazol - 4 - yl)glyoxyl am dol -

3 - cephem- 4 - .carboxylic a_Q,r % 3]7-5-—@3 d of the claim 172, which
is p - nitrobenzyl 7 - [2 - ' hiazol - 4 - yl) -
gl yoxyl am dol - 3 - cephem - 4 - car boxyloat e. Y 55 85

1, 600, 735 858176. A process for preparing
t he conpound of b ] e n[err] is thiadiazolyl,

t hi azolyl of the lrs\tgerlams} ?mahﬂer{eq{ragr&ﬁ”fiﬂﬁy\*\kﬁ@h' [err] is ami no or .
protected am no, or haloacetyl, —C—— 5 Ais nethylene which may be
substituted with am no, hydroxy or oxo, pr a group of the fornula: [err] N
[err] in whifch R2 is hydrogen or an alip atrc hydr ocar bon resi due whi ch3may
10 be substituted w th hal ogeﬁR carboxy or esterified carboxy,

aroup ot ¢ ne et A7k ey b ot Y N e SRR o1 T

acyl, [err] is car boxy or functionally nodified carboxy, and the dotted

| i ne represents 15(5) subjecting a compouad ph ehe fadathlasepham nucl ei , i ncl usi vel Yoo

15 provided that i)[err] is hydrogen, halogen or a group of the
formula:[err] in which [err] |s efined a ,3Wnen R3-is hydrogen, ii) .
[err] is lower alkyl, when R3 f"“iﬂ'l'"k‘ . iii)[err] is
hydrogen, when [err] is thradrazo or t R*of the fornula: 20 in
which [err] is amno or protected am no ahd Aljs nmet hyl ene whi ch nmay be
substituted with am no, hydroxy or oxo, and i¥) A is methylene or a group"
of the forpul a: whe@infA, RRTR* and R® are each as defined above, and, RS is protected amino, or 10
25 [err] in whi suRZOclsma@wdeéarcmmcbfslbm;cti[vesmillpmsh cpyaicoegamind@bpgen, | over
al kyl or a gr oug‘"oq‘ torroyids agpmpound of theiformpa ch [err] is | ower al kyl and
the dotted |ine represents 3-cephem nucl eus vr/nen [err] is hal oacetyl,

pharmaceutically acceptabl e sal t phar i c‘gl I y accept abl e
bi opr ecursor 30 t her eof , V\/I"H"
30 (I) reactinga 7 - amno - 3 - %’:ephemg n) conmpound of the

formula: [err] [err] [err] * C L M S

wherein A, R?, R* and RS are each as defined above, and its salt,

15 (6) reducing a compound of the formula: ' 15
&
Rl—c— coqu—r ]
a- r‘ N\)‘OH
$ o
2
0—R R 5
wherein R? and R® are each as defined above, and R| is thiadiazolyl or thlazolvl of
the formula:
N
ne_.JL 'ﬂ—
S
20 in which R® is as defined above. or its salt. to provide a compound of the formula: 20

A



] »
86 . 1, 600, 735

86 wher ei n [err] and [err] are each as defined above, its reactive ~
derivative at the amino or a salt thereof, with a carboxylic acid of the (Ei
fornula: [err] wherein [err] and A are each

derivative at '
obj ect Efnpound §2) reacti
formul a™[err] [err] R5 wherein R3 and;Rtscure X
[err] is haloacetyl and [err] is hydrogeﬁ halg {0%hwer al kyl or a group
of the 10 fornula: [err] in which [err hﬁ d onelf al kyl, or its salt. with
nitrosating agent, to provide the compound of thek?ornula [err] O [err]
wherein [err] and [etrl g RAEH @5udehiie beMRE W Soveail sl L (3)
reacting a conmpound 0O g 15
[err] [err] [err] [err](MWeactgra Joappyndanfdhd formiia:ar e each as defi ned above,
or its salt, with etherifying agent, to provide 2! conpound of the formula:

ef i ned above its reactlv%8

g.a conmpound of the
as defi ned above, 10

[err] [err] [err] 20 wher ei n: [err} nﬁm e e each as defined above,
and 20 [err] is- aA allp alir hyggocarbon residue which
may be substituted w th hal ogen. carboxﬂ or #gstexffied carboxy, and its
salt, (4) reacting a conpound of the fonrsia: [egg] 25 wherein [err]
and [err] are each as defined above, or its salt, with a thiourea 25
conpound of the5for erein R}, R’4mg RS are each as defined above. or its salt with a compound of the 5
1, 600, 735 ormula; 87 S [err] wherein [err] is as

defined above, to provide a conpound of therifagyul a: wherein A" is .

nmet hyl ene or a group-of the fornula: [err

5 [err],in which R2 Whersig Ridsachleits vl ov &s reagtiye ferfvativeatoproviderq compaundof thea s
defined above, and i{%™%&¢t. (5) subjecting a conpound.of the formula:
[err] O [err] 10 wherein A Jerr] and [err re each as defined above,
and, [err] is protected amino, or R'Of‘um“:I:%’

—R
10 Oa

10
l
0 —R2

wherein R}, R? R® and R] are each as defined above, and its salt,
- (8) treating a compound of the formula:
s .

R} —C—CONH ,
o N 0—R3

¢ ¢
0—-R? RS

wherein R}, R?, R% and R? are each as defined above, or its salt with a base, to
15 provide a compound of the formula: 15
S

I... —_
Ra_ (':' CONH IQ
N N

{ 0
o-RrZ 25

wherein R}, R? and RS are each as defined above, and its salt,

(9) halogenating a compound of the formula:
S

1
Ra—(‘:'— CONH
N N, 7Ol

{ 0
—g2
0—R &5

20 wherein R}, R? and R® are each as dcf' ned above, orits salt to provxde a compound 20
of the formula:

T



- its salt to elimnation reaction of the protective group in the protected
: o group for [err], to provide a conpound of the formula: [err] [err]
qﬁ in A J[err] and [err] are each as defined above, and its salt. 15
r

educi ngy a compound of the formnul a g, 73s _ 89

rr] - : - ' T
thi adi azol yl or thiazol yI of the forrrula in which [err] is as - *
defined above, or its salt. to pr"@vr To[Sak:} o nd, of the formla: 20™
cC L MS * 88 1, 600, 735
.88 wherein [err] and [err] are eémzas defr ned above, and its salt. (7)
reacting a conpound of the formula: [err] [er“] Nf[err] 5 wher ei n
[ﬁ”] a][rd [elrr] \[ﬂ{eeenell\%:l‘aﬁd ueir'ereﬁaaalaemedawvermmladﬁamg'ext,ramimsmpound_of
the 5 fornula: [err erein [err] |s acy its salt or its reactive
derivative, to prodlBE&asting H“%Pf"ﬁ‘ﬁg ‘%‘E“‘nul a: [err] |
[err] 10 erein [err] and[err] are each
as defined above, and its salt, KBttt &ompound of the fornula:
[err] [err] N wherein [err] and [:'brr] P as defined above, or its
salt with a base, to 15 provi de_a,cHnpoufid of the formul a:.
15 [err] [err] wherein [err] and [er?‘] are ech as defined above, and its

salt, (9) hgal Og%ﬁ?ﬂuﬂﬁ.ﬁ}{ GRGRORN e Sch LiGerihad dbdvedor its sflPwith a compeaior [ errg
G

and[err] are ea ned above, or its salt, to.provide a conpound ~ 20

[err]

f the formnul -1, 7
gg t he formul a: R’—-ONH, _ 600, 735
. ' wherein R’ is as defined above, to provide a cornpound of the formula: .
Rj— C—CONH
r
g-—az
10 wherein R}, R2, R’, R* and RS are each as defined above, and its salt, 10

" (11) reducing a compound of the formula:

1
R i %—- CONHJ:{\}
N
é-—al _
wherein R}, R, R, R* and R® are each as defined above, or its salt, to provide a
compound of the formula: _

Rh—f"—conn B | -
15 ' NHz " R4 _ 15
o’ .
RS

wherein R}, R3, R* and R® are each as defined above; and its salt,

(12) reducing a compoend of the formula:
S 3
—_C— R
R (‘:‘ CONH 1 "
0
. 1

.. Wwherein R;, R3 R* and R® are each as defined above, or its salt _to provide a
20 compound of the formula: _ o 20

A



‘[err] [er?] wherein [err] and [err] are each as defined above, and [err]
i's halogen and its salt, (10) reacting a:conpound of the fornmula: S [err]
5 wherein [err] and [err] are each as defined above, or its salt with
conpound of  5¢f he formula: [err] wherein g@ff; is as defined above, to 90'
provide a co ' '

[err] are each as defined above, and its salt, S 10 (11) reducing a
conmpoung¥ of the fornmula: wherein [eﬂarcaﬁ@” rr] afe each as defined above
or its salt, to provide a conmpound of vhe f A5 [err] 15

[err] % 15 mherern [err] and [err] are
each as defined above, and its salt, (12) reduding a conpound of the
formula: [err] wherwereit RiR?, RMend RS bk eﬁéheas%ﬁ&d%ofkefahc{]ﬁpsaﬁbove or its
salt, to provide a 20 c onpo und of the formula: L M s =

90 (13) reacting a free carboxx_cg@ggupggpf the formula:

90 [err] [err] wherein [err] and [err] are eacd as defined above, and its
salt, (13) reacting a free carboxy sRCOWHTOMR & fornmula: [err] COOH 5
wherein [err]Jand A are each as defined aboyen_ijfsrteactive derivative at
the 5 carboxy or its salt, with an esterfPtfyiny agent, to provide a
conmpound of the fornmula: S [err] [err] whereirncoflerr] and A are each as

defined above @nd [gfdrdin RS BSRELH A 5? e (aéﬁ'ned %ﬁ'(ﬂre, ilsSedttbe deBbativ? at the 5
(14) transform ng acaﬁswjr)@ruﬁdal@fvrtﬁ efl gent, to provide a compound of the formula:
10 [err] [err] [err] wherein[err], an A are each as defined above, " and

[err] is functionally nodified carbo%y |§t nppund of the formula:
[err] ~ GOOH 15 wherein [err] antl A &MY h s defined above, and its
salt. 15 177. A process for pr ?he conpound as defined
in the/cla|n1176 whi ch conpri ses reactrn@ 7a3 amno - 3 - cephem. (or
cephan) conpound of the a

wherein R', R?, R* and A are each as defined above and R5 is estenfxcd carboxy,
and its salt or

10 (14) transforming a compound of the formula: . - . iO
) s
R'— A— CONH A3
: N R4
: 0
5
"

wherein R', R? R* and A are each as defined above, and R} is functionally
modified carboxy, into a compound of the formula:

_ s

fl— A—cbmrv;—-( R3
. N R4
.0

cooH

s wherein R', R% R* and A are each as defined above, and its salt. 15
177. A process for preparing the compound as defined in the claim 176, which
comprises reacting a 7 - amino - 3 - cephem (or cepham) compound of the

formula:
S,
HaM 83
N R4
0
RS
20 wherein R?, R? and R® are each as defined above, its reactive derivative at the 20
amino or a salt thereof, with a carboxylic acid of the formula:
: R'—A—COQH-

R

) 00 R



- fornmula: S [err] [err] RS 20 wherein [err] and [err] are each 3 ¢

defi ned above, its reactive derivative at the 20 amno or a salt thereof,
W a carboxylic acid of the fornula: R -A--COCH 91
161600, 735 e 1600735 91 wherein [err] and A arg

.as def+ped—eabove vatT CarboxXy —Or o satt
t her eof . 178. Aﬁ!‘r‘*f?&”e%lsanfi a’ﬁFg‘béfa '@e‘f ?‘Ré"’%é‘ﬁ'b"ﬂffh"& dST'Vaf‘H"ea‘f"EFr‘ﬁ{WaY [errd
[err] ON 5 \AherselAnpﬁﬁé‘ersr tor PRBadify the cahousdchiRIodfld ned in cl ai m 1¥6,

‘or its salt, which 5 conprises reactrng a corrpound of the fornmula: S

‘wherein [err] and [err] are each gs g ne or its salt with a-
nitrosating agent. 10 179. A“bplco Qg reparr ng the conpound of the
formul a: 10 [err] rr] n Ferr] and [err] are each as
defined in claim 176 or its salt, whr ¢h co rises reacting a conpound of
the fornmul a: [err V\,her e| n [-er ‘err] are_each as defijned above
or its salt}, ptrgwa%;pegm%“ ﬁb '};80“ °'A‘“br’l§cé§§s 124 whickpar i Mg

t he corrpound of T f err THEr ei n [err] and [err] are each
as defined in claim176, or its salt ic SO corrprrses reacting a
conpound of the formul a: R‘—C"zCON"ﬁ 20.S R[err]
ON wherein [err] and [err] are each as %ﬂoove and [err] is

haloacetyl or its salt with a thioured co Round of the fornula: * C L
M S * o

1, 600, 735 wherein R,,, RS, R? and R5 are each as defined%o{eebf its s@it ‘M’tﬁ&@ltfbsz{tﬁﬁr] is as
defi ned above 1a@ent. A process for preparing the. conf'pound of the formula:

[err] 5 10 wherei 7{-¢ PPocethipr[parayingthe campound of sher forstsi n cl ai m 176,
its salt, whrch 5 conprises subjecting a cogpound of the formul a: [eer

[err] ' —-—ﬁ CONH

0
0
o--R.Z

RS

wherein R', RZ, R?, R* and RS are each as defined in claim 176, or its salt, which
comprises reacting a compound of the formula:

S

R'— C—CONH ' RS
. N R4
{ 0
OH . ds |
15 | wherein R, R?, R* and R® are each as defined above or its salt, with an etherifying 15

agent.
180. A process for preparmg the compound of the formula:

r<j+w;§;r

0___&2 .

wherern R?, 'R’., RS RS and R‘ are cach as defined in claim 176, or its salt, which .
20 comprises reacting a compound of the formula: 20

- . 3
n{’—g—'couu "4 '
N
0-—.Rz RS

wherem Rz, R?, R‘ and R® are each as deﬁned above, and R} is haloacetyl or its
salt with a thlourea compound of the formula:

AN

o . e,



her ei 0 [ertd_ and [err] are each as defined above, and R is protected

amno, or its salt, to elimnation reaction of the protective group in the
protected am no 10 group for R. ' _

10 182. A process for preparing the conpound of the fornula: [err] [err]
[err] wherein [e%] and [err] are each as db§d078Y in claim 176, or its 92
salt, V\gi/ch,corrpri ses reducing a conpound @b_pheyfgornula: [err] 15

[err] [&r] wherein [err] and [err] are each gs defined above, or its salt.
183. A process for preparing the conpound of She formula: S [err] N[err]

wherein [err] and [erfl. ar ge 63§ Refiddfbvened in cl-aim 176, or its'salt,

whi ch 20 COnpri ses NERM pradess for PraparaLthe compiind @F fheélférmula:

20 [err] [err] OR2 . 93 g ' ' 1, 600, 735
93 wherein [err] and [err] are each ag" fineﬁl abo f its salt with a
conpound of the formula: HoN Tg—cou - - .

R-OH wherein [err] is as defined aboves it§ sal HAt& reactive .
derivative. 5 184. A process for preplring st he conmpound of the

f ormul a: 5 [err] [err] [err] wher ei n [err] and [err]

are each as defisied iwhefdiBRM K/ R* afid RF lafe &oh las diied fin GIRAPI76S6Sitd aRAIMIAD 2 5
conmpound of the for msompris pubjecling ® compouad pf the Gormula: wherein [err], [err]
and [err] are each as defined above, and [err] is acyl, or its salt with a

10 base. 185. A process for preparin P2 Corr&)”g)und § the formula: [err]
[err] wherein [err], and [err] ar%ﬁ‘%c 1S e:'l ged ira4claim176, or its
salt, which. 15 conpri ses hal ogen@i nfj a ¢ of the formula:

e

15 [err] wherein [err] and [err] are cach? ad def d above, or its salt.
186. A process for preparing the.conpound of the f 8t mul a: [err] 20

wherein [err] and [ erwherehr R?, RY®4aREROEE ¢ack as definel above, dndR? isprrotediad shiihd, pr

which 20 its salt, to elimination reaction of the protective group in the protected amino

' _ 10 group for R}. ' 10
82. A process for preparing the compound of the formula: :

5

— conH
—N )0

) 0
—Re 4s

1_
Ra—

)

émz

wherein R}, R? and RS are each as defined in claim 176, or its salt, which comprises
reducing a compound of the formula: :

: R],—-’—c-’-comnj:(
N N o
15 ;‘ : 15
g—g2 0

RS

wherein R}, RZ and R® are each as defined above, or its salt.
183. A process for preparing the compound of the formula:

]

RY—C—CONH .
o N 0—R}

1}

Qv Z

—g2 RS

wherein R}, R2, R® and R? are each as defined in claim 176, or its salt, which
20 _comprises reacting a compound of the formula: o 20

* [ L M S *



conprises reacting a conpound of the formula: [err] [err] ﬁ_l@@é 735
)4 wherein [err] and [err] are each as defined above, or its'salt. with a
ound of the formula: [err] wherein R2 is as defined above 5

. A process for preparing a conpoup f the formla: " 5
r-r] doin.claimlil’/6 __qr i%Bs

salt, which cmhmelnsk:sk’rndﬂﬁnng:a& asdefpmdnubva.forttmuivﬁhm:mouﬁi@felier] [ert]- 10
wher ei n [err] fumdlal err] are each as defined above, or its salt. w10
188. A process for preparing a corrpo,sp af the forrrul a: [err] [err] [err
wherein [err] and [err] are each as defined in claim176. or its salt,

whi ch conpri sedenciacRicis agdefined apyeunits sakt of herefacimmeavatlrerr] wher ei n [err] and
[err] aré each al¥4dArRracess 9p prrearing the fampoynd °fT8§°rmAaprocess for prefaring
a conpound of the fornula: [err] wherein [ and A are each as defined
in claim176. or its salt which Rg-ec—coml r| ses reacting a free carboxy
conpound of the formula: O [err] [err] COOH, wherein
[err]and A are each as defi ned aboélekz Q)r salt with an esterifying

agent. 95 . 1, 600, 735 [

95 190. A.pr OGJﬁ&%lnle,rRWnQIRaEﬂeQQchaasQ&mé@m:ﬁfﬂé Bt salt JRblch compriseer r] 0 COOH
wherei n [err] trasibhgA cmpowsiodf the fomblaned in claim 176, or its salt. which -

conprises transformng a corrpound of t he formJIa S[err] 50 [err] wherein
[err]' and A are each as defined [err] is functionally nodified
carboxy, or its salt. 191. A 'bharmace t ca oCoffposi tion conprising, as an

effective ingredient, the corrpo nd 0, m 2 or 164, i n association with a
pharmaceutical ly accept abl e,

10 _\!.)vhcrem R}, R? and R® are each as defined above, and R] is acyl, or its salt with a 10 ~
ase
185. A process for preparing a compound of the formula:

1
Rs— (':—corm
3 0
0—R?
wherein Rll l?.z R# and RS are each as deﬁned in claim 176, or its salt, whlch.
15 comprises alogenatmg a compound of the formula: 15
S
RY~C—CONH |
. N —OH
¢ , 0
0-R R5

wherein R, R? and R” are each as defined above, or its salt.
186. A process for preparing the compound of the formula:

R C—COMH
X
N
20 ‘wherein R!, R?, R3, R* and R® are each as defined in claim 176, or its salt, which 20
comprises reacting a compound of the formula:

' S 3
Ve b= f
) (l_i CONH I ”
0
) (1)

/RS

Iy




10 sung@,t_l ally nontoxic carrier or exeipient.
192. A nethod for 'treating an infectious di sease caused by pathogens, which :

conpri ses adm nistering the conmpound of claim2 or 164 to infected /
non- human ani mal s. 193. The conpound of the claim42, whichis 7 - [2 - (2 &U{
- formam dot hi azol - 15 4 - yl) - 2 - octyl oxyimnoacetam dol - 3 - \
cephem_- 4 - car holic aci d (syn 15 isoner) 169885 The commound of the 94

claim 1@4 which is p ‘wﬁérﬁih(ﬂ?.emw' and R® afe each s defiaéd 4votd) oR#Malt -with i cofpburrd 2

- hydroxyi m noacet ani dobf the ormulzahl oro - 3 - cephem - 4 - carboxylate (syn

i soner). 20 195. The conpound of the_claim93, whichis 7 - 12 -

(2 - amnothiazol - 4 - 20 yl) - 2 - hexyl ox§| ticetamdol - 3 - chloro

- 3 - cephem - 4 -  car baketrkin R2a€ hsddefinadnabos®&ner ) . 196. The conpound of the
claim93, which iss7 - (2 187(A processfomprepinkiagpmpoundspf theyfoymula:2 - - 5
hexyl oxyi mi noacetami dol - 3 - chloro - 3 - cephem-, 4 - carboxylic 25

acid (syn isoner). Voo ?

25 197. The conpound of the cl aim 104, wh 5hcr1mé —,,( idrokenzyl 7 - [2 - (2
- formanidothiazol - 4 - yl) - 2 - hexyl oxyi m paceam dol - 3 - chloro - 3
- cephem - 4 - carboxylate (syn isomer). 1988 The dgpnpound of the claim 89,
wherein R. is 2 - amnothiazol - 4 - yl or 30 -

(1 ower) al kanam dot hi azowheteiy |R;, R&IR*|andR® aveveachadskdefiydd inrvthith a6, Jor iits sdamhichy .
30 199. The conpound of campsises|rsqucingFromppyndiofithe formulpy . (2 . ani not hi azol |
- 4 - yl) - 2 - propargyl oxyi mi noacetamdol - 3 - ghloro - 3 - cephem- 4 -

carboxylic acid (svn isoner). 200. Thep'sampab tertl ai m 250, which is
7 -[2 - (2 - formanido- 35 thiazol -'4 - yjyn- a4
Pr opali"\g/yl oxyi mi noacetam dol - 3 - chloro % 3 -ocepiem - 35 4 - carboxylic

acid (Syn isomer). STEVENS, HEWETT & PERRNS. Charsered Patent Agents, 5,

Quality Court, Chapcery lLane, L n., W . Tel.. 01-.405 8393..Printed for

Her Maj esty's StatPonerV q&glﬁppgigﬁ %}gggﬁf@‘fa oﬂﬁt‘% “ftﬁmmﬁb't%ﬁ%pa. 1981 !0
Publ i shed by The Patent Office, 2 éou ranpton Bur | di ngs. London, WC2A 1AY.

f rom whi ch copi es may be obtai ned. L S\_p?
. R-cn—conn;[:f

tl)u N R4

¢
RS

wherein R}, R% R* and R® are each as defined in claim 176, or its salt, which
comprises reducing a compound of the formula:

_ S ' .
R—C —Comi - —( —R3
i N —RrY . o
15 0 _ 15
. . 0 '
I .

wherein R}, R3, R* and R are each as defined above, or its salt.
189. A process for preparing a compound of the formula:

MNGIY!
Rl— A—CENN R
g g
Ry .

wherein R’ R? R* R}and A are each as defined in claim 176, or its salt which
20 comprises reacting a free carboxy compound of the formuta: 20

. ) S
a'— A—CONtl R
_ N [
0
Coon

wherein R, R?, R* and A are each as defined above, or its salt with an esterifying
agent.

R
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190. A process for preparing a compound of the formula:

R!'— A—CONH - —R3
: N R4

0
cood .

wherein R', R? R* and A are each as defined in clalm 176, or its salt, which
comprises transformmg a compound of the formula

S

R~ A= conn —43
N pé
0
S
_ R |
wherein R', R’ R* and A are each as defined above and R} is functionally modified
carboxy, or its salt.

191. A pharmaceutical composmon comprising, as an effective ingredient, the
compound of claim 2 or 164, in.association with a pharmaceutically acceptable,
substantially nontoxic carrier or excipient.

192. A method for treating an infectious disease caused by pathogens, which
comprirses administering the compound of claim 2 or 164 to infected non-human
animals .

193, The compound of the claim 42 whrch is? - [2 (2 - formamidothiazol -
4 -yl - - octy oxytmmoacetamndol -3 - cephem 4 - carboxylic acid (syn
isomer).

194. The compound of the claim 104, which is p - nitrobenzyl 7 - {2 - (2 -
aminothiazol - 4 -yl) - 2 - hydroxyiminoacetamido] - 3 - chloro - 3 - cephem -
4 - carboxylate (syn isomer).

195. The compound of the clalm 93, whichis 7 - {2 -(2 - ammothlazol -4 -
yb) -2 - hexyloxyiminoacetamido] -3 - chloro -3 -cephem -4 - carboxylic acid
(syn isomer).

196. The compound of the clalm 93, Wthh is 7 - [2 -(2 - formamidothiazol -
4 - yl) -2 - hexyloxyiminoacetamidol - 3 - chloro - 3 - cephem - 4 - carboxylic
acid (syn isomer).

197. The compound of the claim 104, which is p - nitrobenzyl 7 - [2 - (2 -
formamidothiazol - 4 - yl) - 2 - hexyloxyiminoacetamido] - 3 - chloro - 3 -
cephem - 4 - carboxylate (syn xsomer)

198. The compound of the claim 89, wherein R'is 2 - aminothiazol -4 -ylor

- (lower)alkanamidothiazol 4-yl, R? is lower alkynyl and R® is carboxy.

199. The compound of the claim 250, whlch is7 -[2 -(2 - aminothiazol - 4 -
yD) - 2 - propargyloxyiminoacetamido] - 3 - chloro - 3 - cephem -4 - carboxylic
acid (syn isomer), '

200. The compound of the claim 250, which is 7 - {2 - (2 - formamido-
thiazol - 4 - yl) - 2 - propargyloxyiminoacetamido} - 3 - chloro - 3 - cephem -
4 - carboxylic acid (syn isomer).
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Printed for Her Majesty's Stationery Office, by the Couricr Press, Leamington Spa, 1981
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.

I

C

15

20

25

35

i



