7- SUBSTI TUTED- 3- VI NYL- 3- CEPHEM COVPOUNDS AND PROCESSES FOR PRODUCTI ON OF
THE SAME The present invention relates to novel

7-substi t ut ed- 3- vi nyl - 3- cephem conpounds and a %)‘\7 53( '
pharna’éutlcally acceptabl e salt thereof. Mre particular a es to
novel \A-suybstituted-3- 5 vinyl-3-cephem conpounds and a pharnaceutlcally

_ accepthbké salt thereof which have-antém crobial activity and are highly
ef fective agai nst a nunmber of pathogenic m croorganisns, to processes for
the production of these conpounds and to a gharnaceutical 10 conposition

conpri sing the saheSUBSHETUEEPv3-VENYbdBeGEPHEM COMPOHNDS

7-substi t ut ed- 3- viiy| pROCESHES) FORPPROBGCRESN OFNgnEOShES | nvention are
novel and can be Tepresented by the fotrtowng generat formota (1) [err] 5

in which [err] is amino or a protected am no group, and R is carboxy or a
pr ot ect ed carboxyrméoupeséﬁtisni@nbeoundelstésdtbhabvéme term"syn isomer"

ot or eospelTPIRSEERN e S S it 3o B0RE #%f?%uﬁfmgﬁﬁ 2 & anie 0 €
phar maceuphazmageutiedpl byl aceeptablbe sabtobhereofonpMand (1) are
conventi opgbt fONI4PXYy C £€l bSlates to novel 7-substituted-3-
5 vinyl-3-cephem compounds and a pharmaceutically
acceptable salt thereof which have antimierobial ,
'{? activity and are highly effective against a number.of _ @%
pathogenic microorganisms, to processes for the
_ production of these compounds and to a pharmaceutical
10 composition comprising the same as an active
ingredient.



-3- and may include a salt with a base or an acid addition salt such as a
salt with an i-norganic base, for exanple, an alkali netal salt (e.g. soditm
sdlt, potassiumsalt), an alkaline earth netal salt (e.g. calciumsalt / ‘\
magnesi um sal t) or an ammoni um sal t; s _salt with an organic base, f ),
exanpl e, an organic am ne salt (e.qg. triethylan1ne sal t, pyrldlne salt,

picoline salt, ethaﬁﬁgangghgghguﬂga PO Ceplteh ﬁﬁ Qexylan1ne
salt, NN - dlbenz% g;hylened g Re sd1¥; an |norgan|c addi tion
salt (e g. hyd?GERF Pﬂet°h§b ShiBveRE %M%Remm’osﬂ%t%an be an .
organi ¢ car boxyepfesentadf By eheCEolaMitn@rgaﬁéfaiefmﬁm mpgp, acetate,

trifluoroacetate-, naleate, tartrate,- met hane- sul f onate, benzenesul f onate,
p- toluenesulfonate) or 15 a salt ‘W th a basic or acidic amno acid (e.qg.

AL

argi nine, aspartic acid, gI The hect conpound (I) or a
pharmaceutical ly acceptaf sa\\t t%ér 0 hi sf i nvention can be produced
by the processes ‘i | ustRa-t-l WCerr] or(R)salt

t h&r eof -4 - (2) Process 2 er%]- _

skt there
- Renoval - of the o _ _ - R

5 in which Rl is amino or a protected amino group,-
and L -

'R_ is'oarboxy o: a p:oteoted carboxy g:oup.

' It is to be understood that the term 'syn isomer'
used in the present speoifzcation means the compound (I)
10 having the steteospeoifio partial structure of the formula : -
'-ﬁfco-.
o . wom
‘\/ .i- . ) s

Suitable pharmaoeutioaily'acoepteble salts of the
object compound (I) are conventional non-toxic salts



" carboxy-protective group [err] or a salt thereof (3) Process 3 : [err]._25
or ‘a reactive derivative at the £aghoxy group thereof, or a salt thereof

I ntrg gu\c,blon of the carboxy-protective [err] 35 . v
‘or a .aI t her eof - 5- (4) Process 4 : [err] or a salt thereof 10
Rermv f the carboxy - prot ective group in TJerr] [err] or-a salt thereof

| | haI ogeﬁmd[m jrm'@é]gﬁ# e{ &f% aﬁ) éy%f%ugf Pzrﬁgf gggi‘g?g& ed

© car boxs@ldnesyet las e Saion Wi thhrah 2tnorganic base, for éxamples
car boxel] QINRFY P fY | te ¥ ! NeddbEh dshPe | BohakitRIsaoEOUNd (1)

an alkaline earth metal. salt (e g. calcium salt,

5 magnesium salt) or - an amonz.um salt; a salt with
an organic base, f.or example. an organic amine salt _ __ _
(e.g. t:iethylam:.ne salt, pyridine sa.lt, picoline salt, : O

ethanolamine salt, triethanolamine salt, dicyclohexylam:.ne
. salt, N N'-dihenzylethylanediamine salt);

10 an inorganic acid addition salt (e.g. hydrochloride,
hydrobromide, sulfate. phosphaee) ;i . an organic -
carboxylic or sulfonic acid addition salt (e.g. formate,
acetate, trifluoroacetate, ma.leate, -tart:ate, methane- o
sulfonate, benzenesulfonate, p—toluenesulfonate) or

15 a salt with a basic or acidic amino acid (e.g. arginine,

| 'aspartic acig, glutamic acid)

_ The object eompound (I) or a phémceutically o
acceptable salt thereof of this invention can be - N
- 'produced by the p:ocesses illustrated below. . -

'20l (1) Process 1 : s":

- | o, | .
o] Y
_ IX PR
.'-N._O’—N CH-CHz : o
§ ' '
OH
(II)

or a salt ft_:he_re_of |

c-cona——'-rs

nmeme— :
1—4 §  N-oE 07— N CH=CH,
. p® -

(I) ,
or a salt thereof.



Process 1, said compound (I1)
the follow ng processes.
~at' the carboxy group thereof,

derivative at the hydroxy group,

30 35

for exanple, by
[err] or a reactive derivative

i's new and can be prepared,
Process A

[err] or a salt t hereof Process B:

am no group thereof,
t he carboxy gro&g

or a salt thereof 35

or a salt thgreof [err] or a reactive N\
or a salt thereof 15 20 ~g;\
[err] or a reactive derivative at 1 /
or a salt.- thereof 30 [err] or a reactive derivatTve at

7 - [err]

‘rocess 2 :

c-CONHI-r S ' : R
n"J( S N-OH 0 7 CE=CH,

2 .

Ry

'S
~ (za') |
or a salt thereof
. 10 ' Removal of the
U ' carboxy-protective
group L C-CONH
» .( S i -on' CH=CH,
' COOH '
15 B (1m)
~or a salt thereof -
(3) Process 3h:
o : _
20 c-counj:-r
1
"( S N-on - CH=CH,

. | "COOH
o (Ib) -

25 or a reactive derivative at the carboxy

: group thereof, or a salt thereof '
 Introduction of
S the ca:boxy-protective_
30 o C‘CO

5

group

LLT

:(Ia)

N-OH

i

or a salt thereof N



5

[err] or a salt thereof

20

or a salt thereof Nitrosatin . Agent

10 15

in which [err] and X are each as defined above,
the group " COCOR' +s8a=protected carboxy group In the above

and

and syfyskyuent descriptions. of the present specification, suitable exanples

30

3s

L4

*

~and i\llugtrations of the various definitions which the present invention 25
i ncl udes”wi thin-the scope thereof are explained in detail as follows.. The
ternt‘lg%pr ded to nean 1 to 6 carboen aton(s), unless ot herwi se
I ndi-cat f&éééH‘i* gher is intended to nean 7 to. 20 30 carbon
~atons, unl ess othermnse i ndi cated. Suitable “protected am no" group may
i nclude an am no group substituted by 2 conventional am no-protective group - -
" which is used.in penN orin conpounds for exanple, acyl
“as nenti oned beI r(Io S MR CalOrmloh G .
Eii)phenyl(lomer) --aan e g benzyl benzhydryl, trityl),
| ower aIkoxycarbonyl(lomer)alkylldene |ts_enanine ‘tautoner (e.g. .
| - met hoxycar bonyl -1 - propen-2-yl,), or L(Iomer)- alkylantnonethylene </
(e.qg. dinethytaninOnetherw@ﬁé,55 Sui table-"acyl” may include an '
al i phatic-acyl, an aromatic.acyl, a heterocyclic. acyl and an aliphatic =~ .-
' or a salt thereof ' | l
10 - o
' Removal of the = ”-_- - ' v
' oarboxy-proteotive o : :
group in Rb ; _ c-coua
—» gt IT CH=CH
: _ o o Nbon 2
15 . : : ' _
| G OR
or a selt thereof .
. : ' - NS
20 in which R* and R? are each as deﬁ.ned above, |
X is halogen, ' -
2 is a protected oarhoxy group, -
Rﬁ is protected carhoxy(lower)alkoxyoarbonyl,' ._§;}
- and : e
25 ..R~ ie oa:boxytlower)alkotyoarbonyl,
' with regard to the starting compound (II) used in
_Prooess 1, saiad oompound (II) is new and can be prepared,
for example, hy the following processes.



acyl substituted with aromatic or heterocyclic group s). The aliphatic acyl
may include saturated or. unsaturated, acyclic or cyclic ones, such _KFQVBF
10 al kanoyl (e.g. fornyl, acetyl, propionyk, butyryl, isobutyryl, gf:;//

i soval-eryl, -pival oyl, hexanoyl), |ower alkanesulfonyl (e.g. nesyl,

et hanesul fonyl, propanesul fonyl), | ower al koxycar bonyl (e.qg.
met hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, 15 butoxycarbonyl,
tert- butoxycarbonyl) | ower al kenoyl (e.qg. acryloyl nethacryloyl

crot onoyl ), [erZi_EﬁiinﬁlRanecarbonyl (e.g. cyCIohexanecarbonyI) or

am di no. The aromati-c acyl may include aroyl (e.g. benzoyl, 20 toluoyl,

xyloyl), or arenesulfon% enzene- sul fonyl, tosyl). The

het erocyclic acyl, may in Zﬁ et ejocycl e- carbonyl (e.g. furoyl, thenoyl,
ni coti'noyl, isonicoti- noyl, i [ IGE?GB t hi adi azol yE¥ad bonyl , 25
tetrazolygcarbonyl) The a|mp aticlacyl subs |tuted Wi th aromatic group(s)
may i ncl ude ar (| ower) al kanoyl -sucBO@! phenyl(lomer) al kanoyl (e g.

phenyl acetyl, phenyl propi onyl, phenyl - "hexanoyl),

gr ( .0_\|Ner)'al kgxyc?r bORyI fﬁflhaaﬁeﬂbgﬂve dBQi(thW%) abken&caab?a r (e. ? ( .
enzyl oxycar bonyl, phene oxycar bon n wer ) al kanoyl (e.qg.

¥8 *m h8; PBLE }3‘%&8

phenoxyacetyl, phenoxyproP 1erfa tituted with-
heterocyclic - 9 - group(s) may |nclude thlenylacetyl inidazolylacetyl,
1w o | - meoH (V) o

or a feective derivative
‘at the hydroxy group,
" or a salt thereof

' U | ' . OIN = -.CH-CHZ - '(Ivb)-
_ : _ COOR : | o

or a salt thereof

, ' P:oeess B: U ﬂ o
- 25 L, N,___ca_ecnz -
_ . | | 2 -

or a reactive derivative et the
am;no group thereof, or a salt thereof

30. o o

@ . x-c_nzcocazc_ooa o (vi)

6: a'reaetiveederivat§ve et_the
carboxy group or a salt thereof

35 S v



~furylacetyl, tetrazolyl acetyl, IhiézOIyIacetyI,_thiadiazolyfacetyf,

di chl oro- nethoxycarbonyl, 2,2, 2-tYi-chloroethoxycarbonyl ),or nitro (or

alo or | ower alkoxy)phenyl r carbonyl (e.g.
-§1 t robenzyl oxycar bonyl, chl (grrg\bﬁgri)za%%%r@é%oonyl

~ar(lower)alkyl such as mono-(or di or tri)phenyl(lower)-.

t hi enyl propi onyl,  thiadiazolyl- propionyl. These ‘acyl groups may be
further substituted with one or noye SU|tabIe substituents such as | ower

. al kyl (g7gN methyl, ethyl, propyl,”isopropyl, butyl, pentyl, hexyl),
hal ogenj g. chlorine, brom ne, |od|ne quorine) ‘lower al koxy (e.g
met hoxy, hoxy, propoxy, -10 isopropoxy, butoxy, pentyloxy hexyl oxy),
| ower al yIthlo ge.?. net hyl thio, hylthi Q propylthlo i sopropyl thio,
but yl t hi o, : pentyl z§° itro, - . -and preferable
acyl haV|ng such substituent (s oueg or di or tTVﬁ fal o(lower)- 15
al kanoyl (e.g. chloroacetyl, gffr onbagetyl, dléhloroacety trifluoroacetyl),
nono (or di or trl)halo(lomer)- al k@ycar bonyl (e.g. chloronethoxycarbonyl,

=

'nethoxybenzyloxycarbonyl) Suj table " protected carboxy gr oup and W,
protected carboxy" mpi.et)in fhe term protected carboxy(lower)- g
al koxycar bonyl " fray inc, N MEtSidatdhd Adake Oroup 25 which is
conventionally used in pefici]lin. or cepha ospori.n conmpound. Suitable
"ester noiety in esterified darboxy group” may include |ower alkyl ester
1€ - 9- nethyl ester, ethyl ester, propyl ester, 'isopropyl ester, butyl
ester, 30 isobutyl ester, t-butyl ester; pentyl ester, tert- pentyl ester, -
‘hexyl ester), CH be&aﬁnalke ester (e.g. vinyl ester, allyl ester), \/
| ower alkynyl-esgerzfe“g. et ster propynyl ester2 | ower
' _ - N y—t I1) :
o . 3 OH - . ' o
15 _ : .
or a salt thereof
- in which R? and X are each ss-defined abovea ';;f
: ~ and. S o
20 'thefgfoﬁplfcddkﬂifgﬁlﬁbrotecﬁédﬁcarboxy group.
In the above'and subsequent descriptions of the S
present specification, suitable examples and illustrations o
: of the various definitions which the present invention _ SJn
25 incthswdthin the scope thereof are explained in detail
as follows. ' . :
f The term-'lower' is intended.to mean 1 to6 carbon
atom(s) ’ unless otherwise indicated.
The term "higher' is intended to mean.? to 20
;30 carbon atoms, unless otherwise indicated. :
Suitable protected amino® group may include an
~amino group substituted by a conventional amino-protective
group which is used in penicillin and cephalosporin
compounds, for example, acyl as mentioned below, '
35 ' '



L

al koxy(l ower)al kyl ester (e.g. methoxynethyl ester, 35 ethoxynethyl ester,

| sopropoxynet hyl ester, |-nmethoxyethyl g 10- ester, |-ethoxyethyl ester)

| dwer . al kyl t hi o(l ower)- al kyl ‘ester.(e. g rret hyl t hi omet hyl ester, I\
ethyl thi omet hyl. ester, ethylthioethyl -ester,isopropylthionethyl est er ))2
~carboxy-substituted-lower alkyl ester (e.g. carboxynethyl 5 ester,

2- car boxyet hyl ester, 3-car boxg rop%? ester). .protected
‘car boxy- substltiﬂtlﬁéﬂ-ltﬁ\d DeFY et RenZRYECY. o | BRAEYL), ~ lower

al koxycar bonyl - éaﬂ'ﬁh meékkﬂikfﬂeénéeoﬁ its enamine tautomer
tert-but oxycarb nyl but ox ca bo y - et hyl

ester
3-tert-but oxyca ﬁ %?) OXYTAF: °n31 °1'Pr?r5 TorYdr 09r dil1swer) -
tri)hal o(l omer)all&g/l.axmtmetby.'gené (edget Methybamﬁoﬁethyﬂenehl or oet hyl
ester), |ower al kanoyl oxy(lower)al kyl ester (e.g. acetoxynethyl ester,
propi onyl oxyet hyl ester, butyryloxymethyl ester, valeryl oxynethyl ester
pi val oyl oxynBt hyl esSuitahle "acnbéamyl inglkudeyancaliphatier acyl, an

2) Aaget oxyet hylq 14%12 arhétefséyez eraeyt 8R8°hn AQ2bhdtdk 3 OF 2)-

acet oxybut yl ester o) ester or
3) - propi onyl’ oxy’tﬁ!;'py? 123 ug? ?; é‘!’? FoQﬁePﬁ*y"F:gEUEiicl @GP“P(S) .

2) -1 sobutyryl oxyet hyth@sd®ip hiﬁzc azilom?)iﬁc!aaeyhumtlua exter, 1(or

3 et“ﬁiﬁﬁﬁty'yfxyiég%\ﬁm%éf FEPLLEY R HIELIK oB8hG. B aF oMeF 1(or o).
pent anoy| oxy ralkamayl | {(e.q. fomgheraatmboypnﬂp@bnw&r.) hmlrylloester
et et s
ester, lower alkanesulfonyl (e. g. mesyl, e anesulfonyl,
_ propanesulfonyl) , .. lower _a.lkoxycarbonyl (e.g.
- methoxycarbonyl, gthpxycarbonyl,- propoxycarbonyl,
15 butoxycarbonyl, tert-butoxycarbonyl), lower
alkenoyl (e.g. acryloyl, methacryloyl, crotonoyl),
o | (c3-c7) -cycloalkanecarbonyl (e.g. cyclohexanecarbonyl)
N _ or ‘amidino . - :
' 'rhe aromatic acy:l. my include aroyl (e.g. benzoyl,
20 toluoyl, xyloyl), or - arenesulfonyl (e.g. benzene-
sulfonyl, tosyl). - ' -
o : - The heterocyclic acyl may include hete:ocycle-
N | carbonyl (e.g. furoyl, thenoyl, nicotinoyl, isonicoti-
' ' noyl, thiazolylcarhonyl, thiadiazolylcarbonyl,.
25 tetrazolylcarhcnyl) _

. The aliphatic a.cyl substituted with a:omatic group (s)
may include ar(lower) alkanoyl such as phenyl(lower) -
alkanoyl (e g. phenylacetyl, phenylpropionyl, phenyl-
hexanoyl), . ar(lower) alkoxycarbonyl such as phenyl-

30 '(l_awer) alkoxycarbonyl (e.g. benzyloxycarbonyl,
' phene‘thyioxycuhonyl) or.  -phenoxy(lower) alkanoyl
'(e.g. phenoxyacetyl, phenoxypropionyl) .

The aliphatic .acyl substi_.tuted with __heteroéyc_lic



“l aur oyl oxymet hyl ester, tridecanoyloxynethyl ester, nyrrstoyloxynethyl

- ester, 20t adecanoyl oxynet hyl ester g Qalnttoyloxynethyl .ester, -
hept adege yl oxynet hyl ester, - 30 = ~ stearoyl oxynethyl ester, . o =
nonadega | oxynmet hyl ester, eicosanoyl oxynethyl ester, 1(or - o
2) - hept onxyethyI ester, 1(or 2)-octanoyl oxyethyl ester 1(or

2) - th d I t hyl t 1 2
oo S £3kFidel SRR SRR S e O 2
2) - tri degeyladoryr Ihuéttikﬁlylh(:eltyi), EHiasbaylavett iy, ester, 1(or
2)-pent§g€ ea I axyet.hyl ester, 1(or
2) - hept %i’rfb %%T‘r 1e %5%“‘%( BF© °§§$ar5§‘%§§~§ 1)/ ster | (or
2§ ngﬁMmﬁ oxyetéfll Zster Ié.(orgi.) - ei cosanoyl ﬁxyet hyl es'lter] 5'h I
| oweg al koxygmad %é) +£i<yére‘? %) § es&g é ge tt nyl oxynet hyl -
t th 5 o] t ester,
ANtk el T
1 (or ' 2) ¢dTRg Ny DO I?t?i‘bpﬁitﬁeisobr% yi)- ba%yat el ony! oxyet hyl

ester, I (or - pr opoxy.c et
2;5-| sowibgr bgny?/ ) I?Qs?er&‘ﬂ'?ﬁi’@) BEPG%}‘@W godineswet hyl ester,
1(or 2)f1uaxine)0)<>m'évrulmt I(lﬁLgeSihﬂthe Q" ehobd,

buto t’gﬂ hex gxycar bonyPro o:?'g et hyl. ester
I (or or - et carﬁ ﬁﬁg ¥ )or 2 or
3)-eth @rdﬁ’th!b olethylzthi.QB)prepyﬂ.@d.wcar bonyl oxypropyl

o/
Eat g;yc rbonyl* o;%lﬁ);lm fi g?&@ﬂ%iﬂgw %L"?iﬁhz)clrw zorsor 4)
pent y] bonl oxypentyl. e&?@rprefeehhbeoecxlohaxiog spch

substituent(s) may be mono (or &i or tri)halo(lower)-

15 alkanoyl (e.g. chloroacetyl, hromoacetyl, dichloroacetyl,

trifluoroacetyl ), = -mono (or di or tri)halo(lower)-

~ alkoxycarbonyl (e.g. chloromethoxycarbonyl, d:l.chloro-

methoxycarbonyl, 2,2, 2-tri-chloroethoxycarbony1) or -
nitro (or ha.lo or lower alkoxy)phenyl( lower) alkoxy~- S

20 carbonyl (e.g.: nitrobenzyloxycarbonyl, chlorobenzyloxy- o L
~ carbonyl, methoxyhenzyloxyearhonyl) .«

Suitable protected carboxy" group and: pretected :
carhoxy moiety :I.n the term "protected carhoxy(lower)- B -

o alkoxycarbonyl" may’ include an esterified ‘carboxy group ' , \/ :

25 which is conventionally used :I.n penicillin or cephalospor:.n -

compound. .

Suitable "“ester moiety® in "esterified carboxy
group” may include lower alkyl ester (e.g. methyl ester,
ethyl ester, propyl ester, isopropyl ester, butyl ester,

30 isobutyl ester, t-butyl ester, pentyl ester, tert-

pentyl ester, hexyl ester ), ‘lower alkenyl ester
(e.g. vinyl ester, allyl ester ), - lower alkynyl -
ester (e.g. ethynyl ester, propynyl ester),  lower

'alkoxy(lower) alkyl ester (e.g. methoxymethyl ester,
35 ethoxymethyl ester, isopropoxymethyl ester, l-methoxyethyl



neopent yl oxycar bonyl oxypentyl ester, 1 (or 2 or 3 or. 4 or 5 or o
6) - et hoxycar bonyl oxyhexyl easter], (5 | ower ;;Zf
alkyl - 2-oxo0-1, 3-di oxol - 4- yI)(Iomer)aIkyI zstlr TTe. C (5-nethylf2- F '
. 3-di-oxol - 4- yI) met hyl ester, 25 (5-ethyl-2-oxo-1I, 3- dloxol-4~yl)nethy

ester, (5 -propyl-2:-o0xo-1, 3-dioxo|-4-y|) et hyl ester], | ower .
alkanesulfonyl(lomer)alkyI ester (e.g. nesylnethyl ester, 2-nesylethyl
ester), . aréster; ) b+éthoxyethylhestersy, have odewer ‘mlkylthio(lower)=-

subst |t uent (s) sy fSeEPQQS&égggﬁ@egh%ggpguen@?g?y%SEQ L%hgp I¥nieny1

whi ch may have one nor e este
4- met hoxybenzy| ester, qthYltbb%ﬂt?Yles§§Pr,éH@E&PDYﬂ gpmsthwénsnyamyo

ester, trityl e%ﬁbofyséesseﬁaeaenz&eznn h ester, (3 .§.dcazby
ester, 4- gydroxy dji-t- but¥ybenz¥ Feste ester which
i

have one o?sme 2TFRERP SERE. gcgrbsmay-ppx;t ester),y|
ester, t-butyl prpfuteeﬁ&crcambx*-eﬁhetitﬁe&at-lbw&&t AlkylU@ster %s:‘c@f as

I oyl ht hal i d
Ui Tobl o " hal bgchovht, APKERTAS Rt FThEbs b tieaB-Pes RbT Lohmkan) dovgner
alkoxycarbonyl genupbuhoxhearhonglmpthybces&erarBet;ttohatpa&baxtnmuﬂ@nyI :
and " car boxy- ('P{rﬁ(ﬁ;%i Skuyoas ooyt nERExbRALBARyTEIBRYICBaRaRy) . 10

et hoxycar bonyl oxycar onyI
al koxycar¥bny| 03B {R¥ ) &L 97 " tyi Lhnlatiowes) adkyleerseycdehSny| oxynet hyI

et floxycar bonyl - mxyaaébuzyl PeSeeXy C2} RpR¥LeIKATbRYRLhyIORBRRRXY far Donyl -
. ~ lower alkanoyloxy(lower)alkyi ester [e.g. acetoxymethyl
ester, propionyloxymethyl ester, hutyryloxymethyl ester,

~ valeryloxymethyl ester, pivaloyloxymethyl ‘ester, _

15 hexanoyloxymethyl ester, l(or 2)-acetoxyethy1 ester,
l(or 2 or 3)-acetoxyp:opy1 ‘ester, l(or 2 or 3 or 4)-
acetoxyhutyl ester, 1(or 2)-propionyloxyethy1 ester,
_ l(or 2 or 3)-propionyloxypropyl ester, l(or 2)-
~ . butyryloxyethyl ester, l(or 2) -isobutyryloxyethyl ester,
o 20 1(ox 2)-pivaloyloxyethy1 ester, 1(or 2)-hexanoyloxyethyl
' ester, isobutyryloxymethyl ester, 2-ethy1butyryloxymethyl

' ester, 3, 3-dimathy1hutyryloxymethyl ester, l(or 2)=-

. ' pentanoyloxyethyl ester];  higher alkanoyloxy(lower)-
$«” R alkyl ester fe.g. heptanoyloxymethyl este:. '
25 octanoyloxymethyl ester,_nonanoyloxymethyl ester,

- decanoyloxymethyl ester, undecanoyloxymethyl ester,
lauroyloxymethyl ester. tridecanoyloxymethyl ‘ester,
myristoyloxymethyl ester, pentadecanoyloxymethyl ester,

o palmitoyloxymnthyl ester, heptadecanoyloxymethyl ester,
30 | stea:oyloxymethyl ester, nonadecanoyloxymethyl ester,

'iemxsanoyloxymethyl este:, l(or 2)-heptanoyloxyethy1 ester,

. l{oxr 2)-octanoy1oxyethyl ester, l{or 2)-nonanoyloxyethy1

~ester, 1l(or 2)—decanoyloxyethyl ester, l(or 2)-
undecanoyloxyethyl ester, . 1(0: 2)-1auroyloxyethy1 ester, .

35 1(or 2)-tr1decanoy19xye;hyl ester, 1l(or Z’emyristoyloxyethyl._




oxynet hyl, tert-butoxycarbonyl oxynethyl, |(or 2)- 15
nethoxyca?bonyloxyethyl 1(or 2)-ethoxycarbonyl oxyethyl, 1 or 2) -
- pr OpoOX}A onyloxyethyl “1(or &)3iasepropoxy- carbonyloxyethyl, 1 or I
2) - buto bonyloxyethyl' | (or 2)-isobutoxycarbonyloxyethyl | (or 2)-tert-
but oxycargonyl oxyet hyl, | (or 2) -hexyl oxycarbonyl oxyet hyl, 20 | (or 2 or

- 3)- nethoxycarbonyloxypropyl | (or .2 or 3)- ethoxycarbonyloxypropyl 1(or.2

o 3 RPN SRR RREBM oA By 2 ek O o 217 1 (or 2
or:3cpaMm:m0§;ogget;be9339!0n}Koxyﬁénhﬂptaﬂqpanqylnxghthyklcw 5)- 25 '
2?‘883;%%#%“?4 U880} SpeaREb Loy pthyd Spedsl Mo 2 inddecanoyls ()
are aOxye thyk e#@?cr&lSPE é m%ﬁlq’%ml@#rﬂ%; and R2 is carboxy

0 gr P&&@fliméxyaabaesﬁ{ia&yum&%eh @UHUX Ve ujostltuted- | ower -

.'i'al)\l/(\g?(yé?rbon B?%?Pﬂ@?‘}@gg}';{:gg ﬁy‘; St it Ut %d- Iovver %A(%ycarbonyl u :
alkanas&tey(Iprspba&tarbonyhoayhettheestdqu&sopropoxycarbonyl-.
i oxo PRy eaPt e Belr XERL BB ryedr bR Rl Mhde L (o g
-, di phbfqt(thhoxvgﬂhcnvi?xyptbylpmmdﬂ((m-yczir'bonyl] The processes
BB v o kNl e i M *%*‘?’ﬁﬁé?é?,?d |
can be2®¥@Buchéor 2 Tropoxycarbony oxyeth ester, S
1l(or 2)-butoxycarbonyloxyethyl ester, 1(or 2)=-
isobutoxycarbonyloxyethyl ester, 1(or 2)-tert- o
butoxycarbonyloxyethyl ester, l(or 2)-hexyloxycarhonyloxy-
Nsethyl ester, 1(or 2 or 3)-msthoxycarbonyloxyproyyl o
ester, I(or 2 or 3)-ethoxyearbonyloxypropyl ester, _
1(or 2 or 3)-isoprOpoxyearhonyloxyprspyl ester. l(or 2 or o
3 or 4)-ethoxycarbonyl.oxyhuty1 ester, 1(or 2 or 3 or 4)- U
butoxycerbonyloxybutyl ester, 1(or 2 or 3 or 4 or 5)- ' '
20 pentyloxycarbonloxypentyl ester, 1 (or 2 or 3 or 4 or 5)-
: neopenty1oxycarbonyloxypenty1 ester, 1 (or 2 or 3 or 4 or
5 or 6)-ethoxycarbonyloxyhexyl ester],._ . :
(5-lower alkyl-z-oxo-l 3-dioxol-4-y1)(lawer)alkyl ester
[e.g. (S-methyl-z-oxo-l 3-dioxol—4-y1)methy1 ester,
25 (S-ethyl-z-oxo-l 3-dioxol-4-yl)methyl ester, -
(5-propy1-2-oxo-1 3-dioxol-4-y1)ethy1 ester]
lower alkanesultonyl(lower)alkyl ester (e.g. mesylmethyl
ester, Z-mesylethyl ester), : ar(lower)alkyl ester
which may have one or more substituent(s) such as mono-
"3°(or di or tri)phenyl(lower)alkyl ester which may ‘have
‘one or more suitable substituent(s) (e. g. benzyl ' _
ester, 4-methoxybenzyl ester, 4-n1trobenzy1 ester, phenethyl
ester, benzhydryl ester, trityl ester, bis(methoxyphenyl)-.
methyl ester, 4—dimethoxybenzy1 ester, 4-hydroxy-3 5- '
-'35 d:.-t-butylbenzyl ester ), aryl ester which may have




by reacting the conpound ((11) or a salt thereof with the conmpound (I11).
Sui tabl e salt-of the conmpound (I1) may incL de the 10 sane salt wth

as exenplified for the. conpound (1) This™r

conventional solvent which does not adversely influence the reacti
as-ethyl acetate, nmethylene chlori-de , chloroform carbon tetrachl
tetrahydrofuran, N,N-difethyl- 15 fornmam de, N, N-di methyl'acet amni de, :
di oxane, waterOnﬁxﬂ#(mqnﬁcbuitabhccsuhsﬁituenbs eengxtphenyheesaér,The

reaction tenper e t ac [ nduct ed
under coollngiﬁ?Qg%rﬁé? r%ﬁgﬁtfgﬁhéggl ggt%ﬁé k%%g%u%auéy h%fig galt
t hereof can be §%t&¥Frc eﬁ?@ﬁﬂ!&ﬂﬁ%ﬁﬁ?ngs¥%é°2bnﬁ%ﬁﬂav(¢§F bi hesarpcyn&lcof
to the renoval gsted i@\ S pHehaBL Ye®te@ERctive group. Suitable salts of

the compond ()2 ?ﬂtw%%@% B LACTRAS SRHGTARS, cREPRERE AT,
i ncl ude ponveanﬂﬂ#e@me such as hydrol ysis or. reductlon (1) For
YAOTYSTs WLOl VS st deblf R R S Ry P 1DSuR" $3°068, 2L-A0
hydr ochl ori ¢ a@F@OﬁQRﬂﬂﬁnﬂnﬂhpxxilnwexddlkaxycnrhbnyhﬁ angancarhoxg-(e g.
Lg{ﬂ;ﬁegﬁi?9B??3§§:§Z%£§:§§é§£%§§#Fﬁ dﬁﬁéﬂ?dﬁuenes onlcgngld)
’ prOpoxycarbony .
LJ - a Suitable "lower alkoxycarbonyloxy(lower)alkyl'
- group may include methoxyca:bonyloxymethyl, ethoxycarbonyl—
oxymethyl, propoxycarbonyloxymethyl, isopropoxycarbonyl-
 oxymethyl, . tert-butoxycarbonyloxymethyl, l(or 2)- |
15 methoxycarbonyloxyethyl, 1(oxr 2)-ethoxycarbonyloxyethyl,
1l(ox. 2)-propoxyca:bonyloxyethyl, 1(oz 2)-isopropoxy-- '
carbonyloxyethyl, 1(or 2)-butoxyca:bonyloxyethyl,
: . 1l(or 2) ~isobutoxycarbonyloxyethyl, l(or 2)-tert- -
NS | butoxycarbonyloxyethyl, 1(or 2)-hexyloxycaxbonyloxyethyl,
20 1(or 2 or 3)-methoxycarbonyloxypropyl, l{or 2 or 3)- '
ethoxycarbonyloxypropyl, 1(or 2 or 3)-isopropoxy-
carbonyloxypropyl, l(or 2 or 3 or 4)-ethaxycarbonyloxybutyl,
. I{or 2 or 3 or 4)-hutoxyca:honyloxybutyl. l(or 2 or 3 or

'&«’_1 4 or 5)-pentyloxycarbonyloxypentyl, l-(or 2 or 3 or 4 or 5)-
25-neopentyloxyca:bonyloxypentyl, l(or 2 or 3 or 4 or.5 or 6)-f'
" ethoxycarbonyloxyhexyl .

Preferable embodiments of the object compound (I)
are as follows. |
' Preferable embodiment of Rl is amino. and Rz is ca:boxy
30 or esterified ~carboxy [more preferahly carboxy-substituted-
~ lower alkoxyca:bonyl, lower alkoxycarbony1-substituted-
lower alkoxycarbonyl, lower alkanoyloxy(lower)alkoxycarboﬁyl;A '
~ higher alkanoyloxy(lower)alkoxycarbonyl, lower alkoxy-
o carbonyloxy(lcwer)alkoxycarbonyl, (5-lower aikyl-z-oxo-l,3-
'35 dioxol-4-yl)—(lower)alkoxycarbonyl, ar(lower)alkoxycarbonyl



or an acidi.c ion-exchange resin In case that the organic acid such as
trlfluopﬁa tic acid and p-toluen quonlc acid is used in this reaction,
is preferably carrie ion the presence of cation trapping -
_ ¢g/ anisole). 10 : Further, i nstead of the above acid,
“Lewi s actd"such as boron trifluoride, boron trifluoride etherate, al um nium -
trichloride, antinon entachloride; ferric chloride, stannic chloride, .
trtanrﬂeygebrdephenyéé OEF#@a&&ﬂﬁﬂﬁ!?hﬂﬂ?kﬂéﬂ?ﬁk&Lwed in this reaction,

and in Lewi s acid, -the reaction can preferably be
carrleﬁ gggl%éy%ﬁgygggggﬁgggof cation trappi ng agent (e.g. anisole) The
hydrolysis is usually conducted in a conventional - sol vent which does not

adversely Hrhéu B6GebBes €oat ithe Prodwtiv of HIRs Reasmpound heop! |, .

| h | h f |
ﬁr Kll-ogrnﬁ??ﬁt ﬁ;g%f'rrg##ﬁﬁ°g N\ ot %&CO O&@é‘féﬁ gdy%%na%rfﬁlmﬁ? tre thereof,

and further t he ‘above- nenti oned aC|ds can al so be used as a solvent when ..

the% a(?? Ekbgg!g ;Tbe reaction tenperature of this hydrolysis is 25 = -\

not “cri reaction is usually conducted under cooling to at
- somewhat el @het componpdr {T)r O @ isalt thexens iean feei@XOdMCed conduct ed i n

- a convgpt teaémzrgn&aé cdfipound | (IT)UE G FuIE erésiecrien end catal ytic

reduction. Suit Fi reducing agents to be used in chemical reduction are a
conbi nGPMBAUBA Yal (e g. tin, zinc, “iron) . or netallic conpound

- (e.g chronsuntahn.erefd.&t clffww\me)(n) meyatnbmaermrc 35 - '9&
iR BrBeceels ith °f=?a%u§%" %%%?#ﬂ%f%ﬁ%@* B
‘hydr obrom c acid). :
This reaction is usuelly conducted in a conventional
solvent which. does not edversely influence the reection
such as ethyl acetate, methylene chloride. chloroform,
. .carbon tetrachloride, tetrahydrofuran, N.N—dimethyl-

15 formamide, N,N-dimethylecetamide, ‘dioxane, water, acetic . .
acid -formic acid .. or a mixture thereof o o N

.The reection,temperatﬁre;is'not critical andﬁfhe_
' . _reaction is usually conducted under cooling-toswerming;

Process 2 : . o - o :.\J
The compound (Ib) or a salt thereof can be produced :

by subjecting the compound (Ia) or a salt ‘thereof to the:

removal reaction of the carboxy-protective group. .
Suitable salts of the compounds (Ia) and (Ib) may

include the same ones as exemplified for the compound (I).

20

25 Sniteble method for this removel reection may
~include convenrionel one eucn as hydrolysis or . reduction.

(1) For hydrolysis_: .
| Hydrolysis -is preferably carried cut in the
presence of an acid. _ :
© .30 _ Suitable acid may be an inorganic acid (e. g.



Swtable catal ysts to be used in catal yt|c reduction - 15 - are
conventional ones such as platinumcatal ist s (e.g. platinum-plate, spon
pkatinum platinum bl ack, colloidal pl at ﬂum pl ati num oxi de, plat.i nu %/
w re) palladiumcatal ysts (e.g. spongy palladium palladium5 black
pal | adi um oxi de, palladi um on carbon, colloidal palladium palladi u
barium sul fate, Ral l-adi um on barium car bonat e - ni ckel _catal yst s%’(e g.

reduced ni ckel , hyérorchdsrds aridey hydsehzno ¢ acid copblfuris AGid), (e. g.
reduced cobalt, Raney C@?xa'otr)g'anic aci'doﬂ'. ! atdEhic ldei®, acéeiwcaeia) on,

Raney iron) or qo per cat al,ysts 5 reduced copper ney c e

U | man copper). &ﬂ%% I &F f‘ﬂ e gﬁ‘g\‘

sol \éent | whi CE doaa:;aqt Wuﬁdﬁﬂwm; he-tohuénesulfmbiasachd §)

met hano et hanol ropanol 5 fo or a mxture thereof

Addltlona$I y, in E se t MR Wy}{-goé\? %%%%g ‘to be used.in chem cal
reducti-on are i nIhi m MM\M@% acisll such as|twiflusxeageticy .
suiLabl e sol vent glg g glﬁ@ﬁ@&f@wd% EdedCid hﬁﬂ?@ reaction, -

above-nenti oned SO vent er conventi on sol vent  suc

|
et her, di oxane, @bﬂrm 48 preferably carrisd Aut ip %&?Wcz of
terrperature of tah%ibgdlﬁgp?iﬂ a@@tnal(fé.(‘gﬂ adsdle) reaction is usually
|

gg??”fﬂgfggPdﬁgnzﬁecﬁﬂggﬁ Lol insteag of tﬁgeg 3e'aci 'Cﬂggoungcidasucﬁ
as boron trifluoride, boron trifluoride etherate,alumlnlum
trichloride, antimony pentachloride, ferric chloride,
' stannic chloride, titanium tetrachloride, zinc chloride
oo _ - can also be used in this reaction, and in case
15 - of using Lewis acid, the reaction ‘can preferably be carried_“
out in the presence of cation trapping agent (e.g. anisole).

" The hydrolysis is usually conducted in a conventional
_ N solvent which does not adversely influence the reaction
A '~ such as water, methanol, ‘ethanol, propanol, tert-butyl

20 alcohol, tetrahydrofuran, N,N-dimethylformamide, N,N-

~ dimethylacetamide, dioxane or a mixture thereof, and
further the above-mentioned acids can also he used as a

. - solvent when they are in liquid. ' '
"% S ~ The reaction temperature of this hydrolysis is
25 - not critical, and ‘the Teaction is usually conducted -
' under cooling to at somewhat elevated temperature.,

)

(1i) Por Reduction : : :
_ - Reduction is conducted in a conventional manner,
30 ' _including_chemical reduction and catalytic reduction.
Suitable reducing agents to be used in chemical
. reduction are a combination of a metal (e. g. tin,
‘zinc, iron) -  or metallic compound (e.g.
- chromium chloride, chromium acetate) and an organic
35 or inorganic acid (e.g. formic acid, acetic ‘acid,
' propionic acid, trifluorocacetic acid, petolueneSulfonic
- acid, hydrochloric acid, hydrobromic acid).
Suitable catalysts to be used in catalytic reduction



gneing a carboxy-protective. group into the conpound (I'b) or a

by intro

reactiv vative at the carboxy §0 group thereof, or a salt thereof.

Sui t abl g \Ctive derivative at thé carboxy group of the conpound (Ib) nay
" include nti onal one which can be applied to thi's reaction such as .

acid halide (e.g. acid chloride, acid bromde). The introducing agent of a.
carboxy-protecti've group to be used. in this reaction may include a-
conventdkshFgonventional agesgenchsashpistinum catalysts tieeacti ve

equi valgmit i pmeegespsagsroaamn 'fgtﬁu%ﬁ%y%@ﬂooun@ The present

- reaction can fe carrie Int resence of an organic or. i nor gani c
base sﬁﬂ‘ﬁ'&iéiaP atpnyy oP ?E gum pxider Pdadinym wiresdi un), -
al §a| | mm%mmaalysos ¢6L§Luﬂpbn ptalllaa!ﬁm dfﬁatlfl'adﬂﬂ[: de (e.g. =

- sodiu net a ride . Ci um
hydrlgqugﬂ (gal%ﬁQ%F? ﬁ%¥§ h?ﬁigﬁhagm(g n,c EPUmqgiﬁﬁig , .potassi um
hydr oxmd;ladium. palladiumisnnbaziumashifate,( pag.lamahmmar bonat e,
pot assi Lum carb , arbonate W
(e.g. sa |UW\M<&N€?% ?5 otassﬁgﬁ$§|cg?§8%gft? %% & | 4%5 al koxi de d&j

(e.g. FSGkehndinke e°x%éﬂru34%@ﬂoniqkelﬁotaSS|unﬂb@nﬂtbaa¢ml$SMS _
al kal i (&Qgretﬁdu&é@%@ltﬁ Banéf deeBatest,at e)4 ofon, ca taly@lde/! ami ne
undec

(e. trleth azahi c cIo[5 pyri di nes-
(e 30 %@an ?%I q’fém‘pl eé' | 3/ Bui noFePpeex: catalysts and can’
al so bete‘.g.r irediuced lcopﬂs&prmepecoppart ablu.ﬁﬂndeoppe& ) sodl um i odi de, U

The reduction is usually conducted in a conventional
Jsolvent which does not adversely influence the reaction
such as water, ‘methanol, ethanol, propancl, N,N-

15 @i - formamide, or a mixture thereof. .
Additionally, in case that the abcve-mentioned acids _ -
to be used in chemical reduction are in liquid, they - ~

can also be used as a solvent. - Further, a suitable
solvent to be used in catalytic reduction may be the
20 above-mentioned solvent, and other conventional solvent'
such as diethyl ether, dioxane. tetrahydrofuran,
or a mixture thereof. - . - o N
' The reaction- temperature of this reduction is not | |
- eritical and the reaction is usually conducted under
25 cooling €0 warming.

Process 3 : L : - : :
' The compound (Ia) or a salt thereof can be: produced
‘by introducing a carboxy-protective group into the
compound (Ib) or a reactive derivative at the carhoxy
30 group thereof, or a salt thereof. S
Suitable reactive derivative at the’ carboxy group
of the compound (lb) may include conventional one which



-

'25 potassiumiodide). In case that the alcohol is used as the introducing
agent -of -a carboxy-protective group, the rzgctlon can be carried out I n_the

presence of a condensing agent such as ac bodi i mi de conpound [e.g.” @ '
‘N, N - dlcyclohexylcarbod||n1de 30 s
N-cycl ohexyl - N - (4-di et hyl am nocycl ohexyl %cgr bod:jl m de NN - o

-di ethyl carbodiinm de, N'N -diisopropyl carbodiim de,

N- et hy|y N - (3- o?%%thmm%bﬁﬁiosm ;Basbseacm:eg] suchaasulatadi haldias e(satqr of

N- hydr: oxybenzotad:faod:lewlﬁaaat a4¥€d bromide).

1- (4-chl orobenzenesuylf on - 6; chl'oro IH- benzotrlazol e]. This reaction
i s( usual I y conduct etﬂ"ﬁ %/l“ %‘é‘ﬁ%n%?eﬁns of ajgazbazy-puosecsiyei girompnce

‘the reaction suth ke wsed aive, tﬁﬁsxneactﬁﬁﬂtﬁaytihbﬁudéhth%EQEﬁgggﬁgégne B
0 etra ran

3?%2%%3?&???2#&%%&%%% #'hgﬁ\ %% QRI # h?Faéﬁa#&Stiﬁﬁrl di ne,

hexanet hyl phos @ivalent 1(e.g. hakide; auhfunate,tbalfate,TEQateaCtl0n _

t efperat ure | s dupdidnd)i.cal, and the reaction is in nmany cases conducted

Process 4 : The
under ‘cooling, at.” anbient tenperature or under heating. 15
conpound (1d) or a salt thereof.can be prepared by subjecting the conmpound

(lc) or a salt ther efe tpréﬁm&ed@@ﬁn%ﬂfaﬁ@ éréﬂi‘i‘i.&&o{:ﬁ%t H.%e%g”’“p
~in [err] 20 rese cThI iftreacotlon s car er(__j ggtc gagecggggnalsogﬁkau
such as hyd§8I§%|s 0 F i1 4h ORI LT i g

oot metal (e.g. lithium, sodium, potassium) ~ alkaline
: ' earth metal (e.g. calcium ), - alkali metal hydride (e.g.
sodium hydride), alkaline earth metal hydride (e.q.
calcium hydride), ~ alkali metal hydroxidc (e.g;.
sodium hydroxide, potassium hydroxide ), aikali;
15 metal carbonate (e.g. sodium carbonate, potassium
- carbonate, cesium carbonate ), - - alkali metal
. bicarbonate (e.g. sodium bicarbonate, potassium bicarbonate)
~— S ' alkali metal alkoxide (e.g. sodium methoxide,
s ) sodium ethoxide, potassium tert-butoxidc), _ alkali
20 metal alkancate (e.g. sodium’ acetate),  trialkylamine
(e.q. triethylamine ), 1, 8-diazahicyclo[5 4,0]-
| . undec-?-en, pyridines (e g. pyridine, lutidine, picoline)
" or  quinoline o and can also be carried
o -out in the presence of metal iodide (e.g..sodium iodide,
25 potasaium.iodidc).

’

In case that the alcohol is usad as the introducing
agent of a carboxy-protective group, the reaction can be
ﬁcarr;ed,out in the presence of.a.condensing agent such as

- a carbodiimide:compound [e.g. N,N'-dicyclohexylcarbodiimide,
39 N-cyclohexyl-n'-(4-diethy1aminocyclohexy1)carbod;;mide,'
N yN'-diethylcarbodiimide, N, N'-diisopropylcarbodiimide,
N-ethyl-N'-(3-dimethy1aminopropy1)carbodiimide] or
‘a sulfonic acid ester of N—hydroxybenzotriazole derivative



The nmet hod of -hydrolysis and reduction, and the reaction conditions (e.g.
reacti onp«t erature, solvent) are _substantially the same as those '
il ustrat 25‘ - for ‘renoval reaéﬂidh_bf'the car boxy-protective group of
the co d (la) in Process 2, and therefore are to be referred to said
expl anat | The- obj ect- conpound (1) can be-converted into its 30
pharnaceutlcally acceptable salt in a conventional manner. The processes

for the[argpalaﬁuOahmbrbbenSENEyunfonymnxyk+&ﬂahknqﬂiiﬁmxi|n detail in the_;'

foll ow gg 3?5 E gess. A :. The conpound (I'Vb) or a salt thereof can be
pr oduce B§° 28eP 5 the conpound (lva) or a reactive derivative at the

carboxy group thereof, or a salt .thereof with the 5 conpound (V) or a
reactive cerrygy ¥saéfubﬁ iQyQ{s@mg; Ubhaiean S ta LSBT PRt whidRD! ©
reactive derivative at arboxy dgrqup o e conmpqund (.Iva) may include
tPe sandoescpossadvensely daflvence: e Feacrian)sych Mg Aacetane,

~Suitabl g Bﬁaﬁbl VSoQQbhit&il@,abﬂlf&dm)()beH%meéﬂeymound (V) may--

i ncl ude npoun ro rQup, i S substlt -by an acid ‘\/
reS|dueCQQEFgQ§' ngég%ﬁecgiqg%iéﬁi%?ékéh#h Suitabl e salts of
‘the conaauad&eclaahe&nglshxtbxm@e;Hﬂauﬁdintthytformnmide; as exenplified.

ame. ool NRcherutagelini, Yoy drq{%%%l%&#a ?222??3& .

Iorri edetet by ahuis&nrenﬂhbmm

The reaction temperature 1s'not critical, and'the -
reaction is in many cases conducted under cooling, at
_ ambient temperature or - under heating. '
15 | - -
' 'Process 4z
The oompound (1d) or a salt thereof can be prepared
'hy subjecting the compound (Ic) or a salt ‘thereof to
-removal reaction_of.the oarboxyfproteotiye group in Rg;
- 20 This reaction is carried ocut by a conventional -
method such as hydrolysis, reduction, and the like.
The method of hydrolysis and reduotion, and the
reaction conditions (e.g. reaction temperature, solvent)
are suhstantially the same as those illustrated
25 - for removal reaction of the carboxy-proteotive group of the
compound (Ia) in Process 2, and therefore are to be
referred to said explanation.,_ - -

. - The- object oompound (I) can he oonverted into its
- 30 pharmaoeutically acoeptable salt in a conventional manner.

The processes for the preparation of the starting
fcompound are explained in detail in the following.

35



that illustrated for Process 3, and therefore, .the 20 reaction conditji
(e.g. reaction tenperature, solvent, base, etc.) are to be referred
expl anation. Process B - : The corrp'od-ﬁd’(VII) or a salt theredt
be produced by reacting the compound (1V) or a reactive derivative 25 at
the am no group thereof, or a salt thereof with the conpound (VI) or a
‘reactive derivative at t-he' carboxy group thereof or a salt thereof.

Sui t abl e reacti ppodessVal i |-ve at the amno group of the conpound (1V)  may

include a conve"f’%"‘n ron one or. 3 | e Vil der

the reaction of the Q\ﬁ%ﬁ”& |al %a ctbrﬁﬂﬁ%'?céé gbsé Oﬂé@é{’@é’d
trinmethyl silyl abgt neadcinlgl ther lcmpkmndl I(Mce::ara dzeadmsfe derivative at _
(trinmethylsilyl r [ 't he :
-19- compound_ (9’? Sﬁrboxgl ggougn t%&g él [ qas&gec%? cﬁﬁorl or aci d
broni de, whi ch? caqmpeupdedé!r)eerby mqté.éz@t |d@:i&raﬁwaetaeﬁeﬂmdt Q?gbn
Sui table salt ofrblig,Ccerrausalt \Q,é{@bfl ncl ude. the 5 .sane salt ‘as-

exanplified for“the co tabl sal ts t he .co oundé (VI)-
and (V1) may |nclud§“gﬁég3§n&e)§ﬁ %x'g?Fpl‘f# '%‘B‘r? -
conpound The reeft the compound ;(Imndmayed.nciude:cutemamaondm an| vent _
whi ch does not e s ra acetone,
di oxane, acet on?gﬁz& éﬁldo%‘#o%% géﬁ'frogéﬁ ngiﬂyl enﬁ%ﬁ% et hyl ene
chlooride, telPahydr oSuitablet mpactimeaderivative mt he dydraxe group

: of the compound (V) may include: the compound (V) whose
- hydroxy group is substituted by an acid residue such as
helogen- (e.,g.' chlorine,'. bromine, 'iodine)'. S

—

Suitable eelts of the compounde (IVa). and (IVb) may
15 include ‘the same salt as. exemplified for the compound
(I), and suiteble salt of the compound (V) may include the
same salt with a base as exemplified for the compound (I).
- This reaction is carried out by the same method as
that illustrated for Process 3, and therefore, the
20 reaction conditions (e.g. reaction temperature, solvent,
' base, etc. ) are to be referred to said explanetion.-

A - Process B - '®:\ o : : :
B The compound (VII) or a salt thereof can be produoed
. by reacting the oompound (IV) or a reaotive derivative
25 . at the amino group thereof, or a salt thereof with the
compound (VI) or a reactive derivetive et the carboxy
group thereof or a salt thereof.
: Suiteble reactive derivetive at the emino group of
the compound (IV) may include a conventicnal one, for
30 example, a silyl derivative formed by the reaction of
| the compound (IV) with a silyl compound such as
trimethylsilylacetamide, bis(trimethylsilyl)acetamide,
bis(tr_imethyisily-l&ure_a . . | and.suitable
reactive derivative of the - '




pyridine hexamet hyl phosphor am de, or a mxture 15 thereof. The

react jon.tenperature is not critical and the reaction i s usually conducted
under(‘é8ql ing to warm ng. Process ¥ -=The conpound (11) or a salt thereof -
can b oduced 20 by reacting the conpound (VI1) or a salt thereof with a’
‘nitrosating agent. Suitable nitrosating agent may include nitrous acid and.
Its conventlonaJ derivatives such as nitrosyl halide (e.g. nitrosyl

chl ori ¢@mpdivdndd Sw:)br dnclidde dkadéidehaliabt 5heR A8 ci@0di UM Nitri te,
potaSS| |tr|t8r ?r@# kyL ﬂhi%ﬁtgaﬁebg Jbutyl nitrite, pentyl
ra e

nltr|t€ cAse at a salt of nitrous acid or its

-al kal i pretpdreaalhty Iﬂtelmcasim rof rddles tene agndt halbgencaction 30 is
preferably carried out in the presence of an acid such.as an inorganic or
organic acid (e.g. hydrochloric acid, sulfuric acid, formic acid, acetic

acid). Saitihle|8§i£|Qf1thu1$nqunn®I91Eb mayrindlude. thet he presencef

of &n oV Sﬁgg g&g&@ﬁ I to or ethyl e
acetoa?@?gte q$h|s reactlon 'S usual conduct ec ?%?a ggﬁventlonal 5 - \/
sol vensuiable)sal t#, 0% khe s@%?‘ﬁ‘l%eh%’ t3d f¥ET) omayudRcaydaat er '-
acet i C thel ¢amecdalte witli iise cid aatempl PfiedyE62 1 Yhancofipblimene

chlorlgg or a mxture thereof The reaction tenperature is not critica
and th Péactlon i-

" The reaction is. usually conducted in a conventional ~ -’
- 10 solvent which does not adversely influence the reaction o
' such as water, acetone, dioxane, acetonitrile, chloroform,
benzene, methylene chloride, ethylene chloride, '
‘tetrahydrofuran, ethyl: acetate, .N—dimethylformamide,
pyridine, hexamethylphosphoramidc,' - or a mixture
15 thereof. -

The reaction temperatnre is not critical and the
reaction is usually conducted under cooling to warming.

-Procees B - 3
The compound (II) or a salt thereof can be produced
' 20'by reacting the compound (VII) or a salt thereof with a
nitrosating agent. -

Suitable nitrosatinq'agent'may“include nitrous
acid and its conventional derivatives such as nitrosyl
~ halide (e.g. nitrosyl chloride, nitrosyl bromide),
25 alkali metal nitrite (e.g. sodium nitrite, potassium
nitrite ) or alkyl nitrite (e.g. butyl nitrite,-
pentyl nitrite,isoamyl nitrite).’ .

In'caee-that a salt of nitroue'acid or its alkali
metal'salt is used'as a nitrosating agent. the reaction
- 30 js preferably carried out in the presence of an acid
| such as an inorganic or organic acid (e. g. hydrochloric
acid, sulfuric acid, formic acid, acetic acid).



10 is preferably conducted within the range of cooling to an anbient
tenperature. The conpound (I1) of this reaction may i ncl ude syn isoner, L
amti isomer and a mixture-thereof at the R@roxyim no group thereof, ang>"}
such compound may .be 15 represented by the partial formula :. [err] The
obj ect conpound (1) and the pharmaceutically acceptable salt thereof of the
present -i nvention are nevel and exhibit high antimcrobial activity,

Inhibiting the 20 ahayt keabtion éﬁnVp&'e%!'abﬂ.ypbbhQﬁeﬂhédﬁthOth&hleSﬁi‘esence

i ncludi ng (}ah} 03|t|v ve nicroqr S seful as
antini crobi al g&ﬁ@gﬁg F‘?NEF'B' eBFaF°5‘8°- 8 k‘ rrg gﬁg °f'0
show t he utlllhwhgﬂ hhetohpethtES conpound (1), the test data on the ' j
urinary excretion of a representative conpound (I) of this i nvention are
shown in the follow ng. - 21- Urinary Excretion Test (1) Test Method -

Test conpound (100 Milsgreastign ds wanally conducted dyragenventional

rats,- and urgn I I t (2). Test
Cbngpund 10 5Ngod %; Elvacgiﬁégﬁ;§ﬁ¥1&a$é¥'é%? e

an1no azoI 1) - 2-
hydroxyi m noac&h@ni hs as, acetis ?%%ner)
(hereinafter ra:feam&dalt oma%momﬁ)hydxofu:an. methylene chloride,

or a mixture thereof.
The reaction temperature is not critical and the reaction

10 is preferably conducted within the range of cooling o
" to an ambient temperature. -
The compound (II) of this reaction may include syn
~ isomer, anti isomer and a mixture thereof at the
hydroxyimino group thereof, and such compound may be
.15representednby the partial formula =
N
§
OH
&/i | ' ‘The object compound (I) and the pharmaceutically

acceptable salt thereof of the present invention are novel
and exhibit high antimicrobial activity, inhibiting the
20 growth of a wide variety of pathogenic microorganisms
' including Gram-positive and Gram-negative microorganisms
and are useful as antimicrobial agents, especially for
' oral administration. ' ' '
_ ‘Now. in order to show the utility of the object '
25 compound (I). the test data on the urinary excretion
" of a representative compound (I) of this invention are
. .shown in the following.



(B) |-DL-Ethoxycar bonyl oxyet hyl - 7- [2-(2-ami not hi azol - .15

4-yl ) - 2<hydr oxyi mi noacet am do] - 3- vi nyl - 3- cephem 4- carboxylate (syn |soner)
(herej%ﬁggkr referred to as ConpeurRd B) (3) Test Result 20 .
Per cent of urinary excretion value is -shown in the follomﬁng-table;
Conpound- : Urinary Excretion (% A ' 54.09 25 B

26.0 For therapeutic administration, the object .conpound (I) and the
pharnacgyihggxlgxaggggbﬁbbgsgalt thereof of 30 - the present invention
are us tional pharnaceutlcal preparation which

contai ns sai'd conpound as an active ingredient, .in adnmixture with

pharnacehilweét Maehedt abl e carriers such as an organic or I norganic solid -

‘or liquid exciple E @ﬁ arenter 35 ©  and

ext er nal adn1n|st¥ Flohsgp§§8 ﬁgﬁﬁaggéﬁqg wgﬁ’@ﬁa may be in solid

f®rm such atOtgbOGP$ gfathree paﬂéerandammﬂna:yomdmpiesjwhumnlsuch as . '

sol ution, Efgégg& a&ybueS ﬁﬁ“hﬁh&% or lenonade.. If-needed, there may be
e a .

dincluded in _ prepar ati ons aUX|I|ary substances
stabilizing agents, wetting agents and ot her commonl y- used addltlves such

as | act gzp, Tégtrcggﬁguﬁd tartaric acid, stearic acid, magnesium stearate,

terra al ba, n starch, talc gelatfn ,5 'agar pectin, peanut

oil, olive oil, cacao butter, - ' : .
10 (A) Pivaloylcxymethyl 7-[2-(2—aminothiazol-4-y1)-2- -

: hydroxyiminoacetamido]-3-viny1-3-cephem-4-" ' )

carboxylate (syn isomer) (hereinafter referred to
~ as Compound A) . '
7 (B) "1-DL-Ethoxycarbonyloxyethyl 7-[2-(2-aminoth:.azol-'
15 4-y1)-2-hydroxyiminoacetam1do]-3-viny1-3-cephem-
4-carboxylate (syn isomer) (hereinafter referred
_ to _as Compound B) '
(3) Test Result

20-:' _ Percentage ‘of urinary excretion value is shown in
‘the following table._
Urinary Excretion (%)
" TS 09 . =
25 : . —1- .
B 3 26.0

~ For therapeutic administration, the object compound
| (I) and the pharmageutically acceptable salt thereof of
30 the present invention are used in the form of conventional
pharmaceutical preparation which contains said compound
as an active ingredient, in admixture with pharmaceutically
acceptable. carriera such as an organic or inorganic solid
or liquid excxp;ent which is suitable for oral, parenteral
35 and external adminxstration. The pharmaceutical preparat-
- - ions may be in solid form. such as tablet, granule, powder,
'capsule, or liquid form such as solut;on, suspension,
 syrup, emulsion or lemonade.
I£ needed. there may be included in the above



et hyl ene glycol. Wiile the dosage of the conpound (1) may vary from and
al so depend upon the age, conditions of the patient, 10 a kind of _
dirseases, a kind of the conpound (1) to Qe 23p ppl i ed I n general £~
anount.s betmeen 1 ng and 4,000 ng or even nnre per day may be adm nifste
~to a patient. An average S|ngle dose of about 50 ng, 100 ngy, 250 ng,
ng, .1000 ngy, 2000 ng of the object conpound 15 - (I) of the present
dinvention nmay be used ip trea dlseases i nfected:b pathogenlc :

m cr oor gani ss. PEIORAFIEIGNS n@“ﬂgg 1ar¥: PBREtaARAeEY o dlizdng ¢gents t he

Fubﬁolsedof t Ih ! : Ubiét@ing\ga bﬁ‘tﬁrSﬁdnbthéredbmgé@guBleldp&dawtdﬁegs such as.
- odoe car s, added .a nce sol uti.on

of 7-ani no- Svaf%ﬁééf%9p5%€¥%c éﬁ?30xgifga§de‘E&dszs§f acid,” magnesium
|,8-Di azab|cyclmﬁéeﬁaﬂéunderraZSlba, Suenoéd, Scorh smamuhdlmeﬂhylgedhaﬁmde
45 m d h t t t
(Tet] ne’ B30 W400n, ELERRLIBLT) "bREGe LIS bR ek [ 1010

exh~gcted\Mtr1Q#hm4€nee§bYG°¥2OO n1) The ‘organi c extract was mashed with
wat er and brine,’ dried over nagne3|un1sulfate and concentrated to

82ﬁc2ﬁ$¥tai‘eé°l1§§?o§{;r#fe°s%3d aags) ot rhbe GORRPRRG TichaY, Yagv,drom
col l.ected by fidddadlso, dependduponhtheh;geacebnditionsaoﬁ-&heep&bient%e
Etd'r;,cﬁl 9 o 1 VR ST SNELEY ' o B8R G e UomBobR T eo” B0 21 €
N applied . In general, amounts between 1 mg and . ' .
4,000 mg or even more per day may be administered to a
patient. An average single dose of about 50 mg, 100 mg,
250 mg, 500 mg, 1000 mg, 2000 mg of the object compound
15  (I) of the present invention may be used in treating '
- diseases infected hy pathogenic microorganisms.

U ' The following Preparations and Examples are given |

. for the purpose cf illustrating the present invention. ,

20 . . |

Pregaration 1

l-nL-choethyl ethyl carbonate (7.32 g) was added

all at once to a solution of 7-amino-3-vinyl-3-cephemp4-

-carboxylic acid (4.52 g) and 1, S-Diazabicyclols 4 Olundec-

25 . 7-en (4.5 ml) in N,thimethylacetamide (45 ml) under
ice-cooling. After the mixture was stirred for 45 minutes
at 0-3°C, the reaction mixture was poured into ice-water
(200 ml) and extracted with ethyl acetate (200 ml).

_ The organic extract was washed with water and brine;‘_

-30 dried over magnesium sulfate and concentrated to one |
fourth volume of its original one. The concentrate was
added to concentrated hydrochloric acid (2 ml). The
resulting precipitate was'collected by'filtration,

_ washed with ethyl acetate and air-dried to give DL-1-

35 'ethoxycarbonyloxyethyl 7-amino-3-vinyl-3-cephem-4-

'~ .carboxylate hydrochloride (2.66 g). . '



-23- IR (NUJ I err] . 3400, 1775, 1755, 1720 NWR (DVSO-d6) 6 : "1.27

(3H t 7 ISV Hz) 53 (3H, d, J-6Hz), 3.93 (2H, m, 4.23 (2H, g, J=7Hz),
W, - @37=7.2 (2H, M, 8.0-10.0 (2H, broad m .

NUJ oI S a Regl ster ed Trade Mark Preparation 2 Benzhydryl '

7- ami no- 3-vi nyl - 3- cephem 4- car boxyl at e hydrochl ori de (150 9) and

“trinmethylsilylacetam de 10 (189 g) was dissolved in ethyl.acetate (.1.5.

liter), andgghqn | '“Joasc lopd t rr o was added
NRgoh! e vas CaQow] | 4g9ser ilyss, Thergy

4- bronpacet. oacetl om % E S “obt’ai ne from di ketene . (39 g) and
bromi ne (75N¥R i(RMERrRg) e e'chllc 7d 3820 mi9=2)-20C, and the mixture was
stirred at -10C 1353 (3Hyr daan), ey q2d, &) ,m xture was poured into a -

- m xture of -nethyle ride liter), ~and the -
organi c |ayer vva 2§p3:}§3e5' f’(ﬂ%#(ﬂé %‘3? %&%@'\M@H wat er and an aqueous

- Sodi um chl.ori de. 6AfTt=@r 2. K@Hsolm)entB R O dcf2B) broastum), the resultant 20
pr-eci pi tat,eg_ Jer e agh thylo. aceiat e and then dri: ed to give -

benzhydryl br onpac oacet am do) 3- vinyl -3-cephem 4-car boxyl at e . (171\_/
: g) rrp_ﬂnau&maec. ). IR.(Nujol) [err] : 3270, 1765, 1705,. 1650, 1550
o - Q- [7eamliho-3~iin 1.-,33-&;:4:&-( &;60(4H m,
| 6 83 (& dthhl 8% J(E S) 90#25% H, m,, %ﬁé_&%\] =8Hz) Preparation
330 W PREL,| é\gnﬁa - : . ing to a simlar
10mnner (189t ght wai Eiepeﬂ.&hdoiﬁetﬂy—ﬂ mammwmﬁmw _ '
- 7-(4- bpggogngt Qaiﬁrti%d%s cooled to -20°C. Thereto was added - -
4-bromoacetoacetic bromide. which was obtained from - '
diketene (39 g) and bromine (75 g) in methylene chloride
_ (200 ml) at -20°C, and the mixture was stirred at —10°c
15 for an hour. '.|.‘he reaction mixture was poured into a
' _ mixture of methylene chloride (2 liter) and water _ _
_' (1 liter), and the organic layer was separated. followed |
by washing with water and an aqueous sodium chloride.
After the solvent was removed in vacuo, the resultant
20 precipitates were washed with ethyl acetate and then
dried to give benzhydryl 7-(4-bromoacetoacet_amido)_f-3-
vinyl-3-cephem~4—carboxylate (711 g), mp 133-137éc]f
(dec.). - | - _—
IR (Nuwjol) enl s 3270, 1765, 1705, 1650, 1550 S
25 NMR (DMSO-dg) §: 3. 5-4.5 (6E, m), 5.2-6.0 (4H, m, -
.. 6.83 (1H, m), 7.00 (1, ), 7 45 (1on, m),
9 25 (lH. a, J-SHz) o '

o, Pregaration 3 : :
30 - The following compound was ohtained according to a
- similar manner to that of Preparation 2. ' :

DL-l-Ethoxycarbonyloxyethyl 7- ( 4-bromoacetoacetamido) -
_ 3-vinyl-3-cephem-4-carboxylate
35 | IR (Nujol) em - : 1780, 1750, 1270, 1080



3-vinyl - 3-cephem 4- car boxyl ate 35 : TR (Nujol) cm : 1780, 1760,
1270, 1080  -24- NVR- (DMSO- [err])- [err] 1.27 (3H, t, J=7Hz), 1.53
d,  J=6Hz); 3.93 (2E, m, 4.17 (2H s), 2%(2H q, J-7Hz), 4.33 (2H, ,
5 0-6.0 (4H 1), 5 6572(?4 M, 9.17 (1H d, J=8Hz) (.
Preparation 4 To a sol utlo'n of benzhydryl 7-(4- brormacet oacet am do) -
3-vi nyl - 3- cephem 4- car boxylat (40 g) in nethylene 10 . chloride (400 n1)

and acetic acid (200 rﬂ) Was %c&[g dr(c)fvm se a solutjon of sodium nltrlte
(7.5 g) in water (50%R)(DMS ahd Q%e?ﬂnﬂ'tﬁ%zh\as stirred at-

[err]for 30 nminutes. AftessRohE; &, qjasxt)a. (7, 933 ead, shyyring at anbi ent
G R L e NS R £ R eSr “ond zove O
aqueous sodi um’ chlori de,4 S3% (REeds)oy 5. 0nbuls(4H; m) f ate. Renpval of the .
P bromer 2 20 o hyarg e hode e BFh IO Aol BET N
carkexyl ate (48 g), np 105-[err] IR (Nujol) [err] 3250, 1770, 1705,
1655, 1540 NMVR siod e [err]: 3.80 (2H m) 4. 67 (2H s), 5.2:6.2 (4H,
_3? ’ Jasﬁ(z))(lTs 20’ (1§ °a sggg-}ﬁo@ ff7 benéhy'é:ysf 7-7 10|1cergoaceta.mi€do_)- -
: ~ 3-vinyl-3-cephem-4-carboxylate (40 g) in methylene ' '
oL 1o . chloride (400 ml) and acetic acid (200 ml) was added
N ' dropwise a solution of sodium nitrite (7.5 ¢) in water
| ) (50 ml) at =10 to --5°C, and the mixture was stirred at
~5°C for 30 minutes. After addition of urea (7 g) and
stirring at ambient tempe:eture for 30 minutes, water
15 (400 ml) was added to the reaction mixture. The organic
' laye: was separated, washed with water and 10% aqueous -
sodium’ chloride, and dried over megnesium sulfate.
' U *  Removal of the solvent gave the solid, which was'
-~ dried in vacuo to obtain benzhydryl 7-(4-bromo-2-
20 hydroxyiminoecetoecetamido) -3-viny1- 3-eephem—4-
~ carboxylate (48 g), mp 105-108'(:. L
IR (Nujol) com -1 H 3250, 1770, 1705, 1655, 1540
NMR (DMSO-d,) &§: 3.80 (2H, m),4.67 (2n, s).
S 52-62(48, m),680 (18, m), :
235 ~ -7.00 (1B, 8), 7.45 (10H, m),
9.42 (1H, 4, J=SHz), 13.20 (1H, s)

Example 1
. : To a solution of benzhydryl 7-(4-bromo-2--
30 hydroxyiminoacetoacetamido)—3-viny1-3-cephem—4-

' ‘carboxylate (48 g) in N N-dimethylacetamide (200 ml)
was added thiourea (7 0 g) at 5°C, and the mixture was
'stirred at ambient temperature for an hour. After the
:eection mixture was poured.into 3% aqueous sodium

35 bicarbonate (2 liter), sodium chloride (150 g) was



To a solution of benzhydryl 7-(4- br oro- 2- 30 ' '
hydr oxyrIthnoacet oacet am do) - 3- vi nyl - 3- cephem 4- carboxylate (48 g) in
N,N4di§%g§yLacetanide (200 M) wasgsdded thiourea (7.0 g) at [err], and the*
m xt ur s stirred at anbient tenperature for an hour. After the'reaction :
m xture was poured into 3% aqueous sodium35 = bicarbonate (2 liter),

- sodiumchloride.(150 g) was . -25- added thereto. The precipitates were

- 35

o oo el SdAdel s STl bIASLALEE0 e BTt B9 S0n one (200, M)

aqueousﬁis‘lmra.jzﬁoxhlmd dehers disselved il aymaawmpma@foncetm resul t-ant

pr eci pl(tzagf tl.l‘gﬁ egcé)iatf:é' tg@élﬁ]{) dg #Qagé&yl acetate and
et her an dr| | enz _

di et hyl n vacuo % | ve

7- 2- ( PEGATS HAYRK -‘lﬁmv@%h?@dr | 3R RAUGR aﬂg%‘]m ghlorifdes. cephe
53283rw1780m7 2 HEord §idh). 'rhél'ﬁeﬁunﬁ?n i@eiiast&i:ebR(NUJ ol) [err] |
5. 2-6. HAER{SqHTe e ﬁ%r%é”%ﬂﬁé wen el acdedBs (700 ) O
7.34 (3md dﬁqthyixbﬁhsx audeﬁkeq i vacwel to2give fol | owi ng conpounds

?ﬁ;e Oq#?i ﬁ$rbony ox et at% (2- g%1ﬁg?ﬁ?&g%?§iﬁaﬁanle 5 20

ﬁ?4(3¥ﬁr5§??$£?e (syn |soner) '

4-y| ) - AqekARidg
10 - (16.9 g) mp 133-136’0. , e
IR (Nujol) em 'z 3200, 1780, 1720, 1670, 1610 = .  w
_mmuso-d) 53_375 (2B, m), S 2-61(48, m) ,
- 6.67 (18, s), 6.75 (1H, m), 7 00 (18, s8), _
7.20 (2H, m), 7.34 (103, m), 9.50 (1H, 4, Jagnz)
: Exgggle 2 . L . . _ .
' " The following campounds were obtained according to _
a similar manner to that of Example 1., ' _ _ - ;) i
20 (1) 'DL-1-Ethoxycarbonyloxyethyl 7-[2-(2-aminothiazo1-

-4-y1)-z-hydroxyiminoacetamido]-3-vinyl-3-cephem~4-
 carboxylate (syn isomer) - - S
IR (Sujl) em™> : 3300, 1780, 1750, 1670
. NMR (DMSO-dg) §: .1.17 (3H, t, J=7Hz),
.25 - 1.50 (3H, d, J=6Hz), 3.75 (2H, m),
- 4.13 (26, q, J=7Hz), 5.1-6.0 (4H, m),
6.63 (1H, s), 6.7-7.3 (4H, m), -
9.45 (1H, d, J=8Hz), 11.33 (1H, s)

30 (2) t-ButoxycarbonYlméthyl'7-[24(2-aminothiazol4¢-yl)-2-

' - hydroxyiminaacetamido]-3-vinyl-3—cephem~4-carboxylate
(syn Lsomer) ' : : '
IR (Nujol) em © : 3300, 3170, 1780, 1730, 1555, :

' 1620 .



e

IR (Nujol) [err] : 3300, 1780, 1750, 1670 NVR (DVBO-[err]) [err]: 1.1?

(33, t, J=7Hz), 25 1.50 (33, d, J=6Hz), 3.75 (2H m, 4 \\
(23, g, J=7Hz), 5.1-6.0 (43, m, 6.63 (13, a) 6.7-7.3 (4H m, 9.4 L
d, J=8Hz), 11.33 (1H, a) 30 (2) t- BUt%§ytarbonylnethyl -
7-[2- (2-am not hi azol - 4- yI) 2- §

- hydr oxyi mi noacet am do] --3- vi nyl - 3-cephen}4-carboxylate.(syn I soner) IR
(Nujol) [err] -: 3300, 3170, 1780, 1730, 1665, 1620 35  -26- (3)

DL- 1- Prop|onylo&Methmn—DhQﬁbmibnuﬁ¢xquhgbl74[?+}2-aminoth1azol—4-yl)-

P TREHIRE Tox o ot i et =

1660, 1630 (4) Pi v#asbexylatey(syn isomerhninot hi azol - 4-y1)-2-

hydr oxyi ni noacet ani deg - @nwd&k) -emCEphensdoosasooy! 2780 | Sy soIRRd, 10710,
IR (Nujolg [err] : 3400, 1785, 1750, fig lfégo 1530, 1310, 1220 (5) _
Pal m t oyl"oxynet hyl 7-[ 2-(2-am not hi azol 9!

hydgoxyi m noacet ami do] - 3- vi nyl - 3-cephem 4- " 15 carboxylate (syn

2;?g§[%y:?252229+9 éﬁi&il%x 4£§#§kh§%7f—55559-3&§&5tn£§§81-439§)-5210 (6)
' : : hy oxyiminoacetamido]-3-vinyl—3-cephemr4-
, carboxylate (syn isomsr) ' _
.10 IR (Nujol) em ™t s 3400, 1785, 1750, 1670, 1615,
N~ © . 1530, 1310, 1220

(S) Palmitoyloxymethyl 7—[2-(2-aminothiazol—4-yl)—2-
hyd:oxyiminoacetamido]-3-viny1-3-cephemp4-
; _'15 . ' carboxylate (syn isomer) ' :
' IR (Nujol) ch.;_a 3300, 1775, 1670, 1615, 1530,
S 1305, 1210 =

(6)"(5-uethy1;z-oxo-1,3-aioxol-4-y1)meehyl_77[2-(2-
20 aminothiazol-4-yl) -2-hydroxyimincacetamido]=3-
vinyl-3-cephemp4-ca:boxylate (syn isomer) _

IR (Nujol) em * : 3300, 1812, 1772, 1730, 1668,
U 1511 .

25 (7) Phthalid-3-yl 7-[2-(2-aminothiazol-4-yl)-2-
' -'hydroxyiminoacetamidol;3-viny1-3-cephemp4-
carboxylate (syn isomer) '
‘IR (Nujol) em > : 3200 (broad), 1772 (broad),
| 1728 (shoulder), 1660, 1620
30 | ~ ; . o
~ '(8) Carboxymethyl 7-[2-{2-aminothiazol-4-yl)=-2-
| hyd:oxyiminoacetamido]-3—viny1-3-cephems4-
carboxylate (syn isomer)
: IR (Nujol) cm.I, 1765 (broad), 1720, 1660 (broad)
35 i



20 - aninothiazol-4-y1)-2-hydroxyinincacetanido]-S--

vi nyl - phem 4-carboxyl ate (syn isonmer) IR (Nujol) .[err]: =~ 3300, 1812,
1772, 1330y 1668, 1611 25  (7)  _Phthalid-3-yl '
CT-12-( 7 not hi azol - 4-yl) - 2- hydr&?yrh1noacetan1do] 3-vinyl - 3-cephem 4-
carboxyl ate (syn isomer) IR (Nujo) cm- .:- 3200 (broad), 1772 (broad), 1728 -

(shoul dér),. 1660, 1620.30 (8) Carboxynethyl 7-[2-(2-ani nothiazol-4-yl)-2- |

hydr oxyi m noacet ani 40] - 3- vi nyl - 3- cephem 4- carboxyl ate (syn isomer) IR
(Nuj ol.) (P®r r Bodiufm7Gs [Rbr(@admindbtRiazdd6@-l)edd. 35  -27 - (9) Sodium

carbocy ot o LYo SRR I I B i  Voab, o0 s Bample

3 Benzhydryl carbpxylateni(gynhisomer)- y| ) - 2- hydr oxy- |n1noacetan1do
- 3-vi nyl - 3- cgghqﬁhﬁbgqrggx}late3ann 19ME" 16603 169 Was added portionvise .
tg a mxture of 10 - 2,2, 2- trlfluoroacetlc aci’'d (60 nl) and anisole (60 .
ng) at 5-[err]and the nlxture was stirred at [err] for an hour. The .
react i oBxainplar 8 was added dropwi se to diisopropyl. ether (1.5 Ilter) U

followed by gghbhglkPd 7-[2-(2-aminothiazol-4=yl)-2-hydroxy-
imincacetamidol-3-vinyl-3-cephen~4-carboxylate (syn

_ isomer) (68.5 g) was added portionwise to a mixture of

10 2,2,2-trifluorcacetic acid (60 ml) ‘and’ anisole (60 ml1)

. . at 5-7°C, and the mixture was stirred at 5°C for an
hour. The reaction mixtiure was added dropwise to
diisopropyl ether: (1 5 liter), followed by collecting
the precipitates by filt:aticn. After diseclving _

15  in a mixture of tetrahydrofuran (100 ml) and ethyl _
acetate (100 ml), the solution was extracted. with an
aqueous sodium bicarbonate. The ocbtained aqueoua layer |
was adjusted to pH 5. 0 with 10% hydrcchlcric acid, f -

| washed with ethyl -acetate and then cliromatographed on o

20 - aluminum oxide. Elution was carried out by 3% aqueous
sodium acetate, and the fractions containing the
desired compound were collected. After adjusting tc .

. PH 6.0 with 10% hydrochloric acid, the aqueous solution ';;;
" was again chrcmatcgraphed on activated charcoal. : - '

25 _ Elution ‘was carried cut by 20% ‘agueous acetone, and the

' ccllected fractions were concentrated in vacuo and then
lyophilized to give sodium 7-[2-(2—amincthiazol-4-y1)-2—
hydroxyimincacetamido]-3-viny1-3-cephemp4-carboxylate

: | (syn isomer) (14. 4 g) , which was. decomposed from 220°C.

30 . IR (Nujol) em™l : 3200, 1760, 1660, 1600 .

o NMR (D,0) § s 3.67 (2H, 8), 5.2-5.7 (3€, m),
5.83 (1, 4, J=5Hz), 6.80 (1H, m), 7.00 (1H, s)

| Example 4 - : | | :
- 35° . l-DL-Iodoethyl ethyl carbonate (22 g) was added



s . . -
the precipitates by filtration. After dissolving 15 ~ in a mxture of
tetrahydrofuran (100 nl) and ethyl acetate (100 m), the solution was
extracted with an aqueous sodi um bi car bogaﬁg._The obt ai ned aqueous | ayey.
was. adj usted to pH 5.0.with 10% hydrochloric acid, washed w th
et.hyl -acetate and then chronmat ographed on 20 ~al um num oxi de. Elutio
was carried out by 3% aqueous odi um acetate, and the fractions containing

t he desired conpound, were coll te Af us H,60yv|th 10%
hydrochl oric arcH)’a’P"f’I'ﬁe a'Eﬂje%L%° ‘Po‘# '&b‘& % Eﬂ'i)ﬁrﬁgb’gﬁ‘ .
activated char obeyl)-%-hydrcﬁtydmmmtmidcbda-winjﬂy-i%w acetone

and the coll ect%@aggs %eig g eéi) 'fnvﬁ‘cﬁl-dfﬁgtﬂ hfn 1'yophi I i zed

to give sodium an n azo
hydr.oxyi m noace&%ﬁ#mi}d% (Azgumm ®9M2C£aam®x§hatmxmelm#1tnﬁ4

g), Whicls was 3P R{Mi€ds 30 To the rea 2t a |
{rso, 3505, SoELE asbbn, 200 50 ot o Lot T O
et hyl- car bonat efinﬁ.'agﬁe\maﬁhhhd wiflj.water and an aqueous sodium

dropwise to a g :
4-yl) - 2- hydrox?’fﬂfgn%ac et am d%vﬁ%ﬁé %ngﬁb?)wg?% (s%t?gomer)
(15 g) in N N dtemavad ofctheselvent) the zesidue wasdwashediwithe was
stirred 1 r r£ac, X - added
ethyl acetate %té{&ﬁmicég?éomedr%ffdl t%&%éc}?\b %l &+‘9€t ratié.uév\g?s shed
Wi'tH water and G&F. aminothiazol=-4-yl)
- hydroxyimimacetamido] -3-viny1-3-cephem-4-carboxylate
(syn isomer) (7.4 g), mp 126-130°C.
: IR (Nujol) cm -1 3300, 1780, 1750, 1670, 1620
15 . 'NMR (DMSO-d,) & : 1.17 (3H, t, J=7Hz), 1.50 (38, q,
- J'-an), 3.75 (2H, m), 4.13 (2B, q, J=7Hz),
5.1~6.0 (4H, m), 6.65 (1H, 8), 6 7-7.3 (4H, m),
9.45 (1H, d, :r-anz), 11.33 (m. 8)

20 Egggle 5 o :
' ' Cesium carhonate (2.06 g) was added to a solution of
7=-[2-( 2-aminothiazol-4-y1)-2—hyd:oxyiminoacetamido]-3--
. vinyl-3-cephem-4-carboxylic acid (syn isomer) (5 g)
\~’ ~ in N,N-dimethylacetamide (50 ml) at 25°C.
' 25 ' The mixture was stirred at ambient tempe:atu:e
for 1 hour and cooled on an ice-bath. To this cooled
mixture was added 1-DL-iodoethyl ethyl carbonate (9.2 g)
~all at once, and the mixture was stirred at 0-3°C for
40 minutes. To the reaction mixture was added ethyl
30  acetate (300 ml), which was followed by filtration.
'The filtrate was washed with water twice and brine, treated
with activated charcoal and dried over magnesium sulfate.
After removal of the solvent in vacuo, the residue was
washed with diisopropyl ether and ;ir-dtied to give
'35 DL=l-ethoxycarbonyloxyethyl 7-[2-(2-aminothiazol-4-yl)=-2-



chloride, and then dried over nmagnesiumsulfate. After renoval of the

sol vent;;~the resi due was washed with 10 ethyl acetate and dried in
vacua f jve DL-I-ethoxy- carbonylgxyothyl 7-[2-(2-aminothiazol-4-yl)-2--
hydr oxW Ri/noacet am do] - 3- vi nyl - 3- cephem 4- car boxyl ate (syn isoner) (7.4 g)
©np 126-T30C. IR (Nuj"ol) cm1: 3300, 1780, 1750, 1670, 1620 15
".NI\/R(DI\/BO[err]) [err] -: 1.17 (3H, t, J=7Hz), 1. 50 (3H d, J- 6Hz), 3 75

(2H n) .2 i 1H .7-7.3 (4H,

, gy?f é.m?ogﬁ?){a@dg %(' le&ny%ié&eprnq& bf’@ei‘% % car bonat e
(2 06 g)(smaslsmu)tdh%@igt imgn 1&X6~-130°C. -
7-[2-(2-am ngigh NYHRY C ﬁq
_vinyl - 3- cephgtrsr{} Afﬁﬁgr box}%nrc aci ?&%nrﬂlwneq) (1*1 | n NN-di met hyl acet ami de
(50 m) at 2YMR ADMSO-dc) S pne Iy dr at- ambi ent tenperature -
fgr 1 hour and coql, m qrm@.nd L Ta6dZ)., ™, 19 @r,oa)ed m xture was added

| - DL- i odoet hyl yl nat e Il o] nd the mixture was .

stirred at O- [err? a‘#m@fut""ﬁ# tﬁe‘" ré‘a?c &&ef M ure was added et hyl

30 e acethate (3(60613)(13/5@8% ad=hl3 o) lm,flltratlog 'rll'he flltrage was.

washed with water gt ri r egtse agy vated charcoal an
1?2{ & fteri) e %w@'hcﬁ

dri ed over rragne5| um suI eV e solvent in vacuo, the -
resi due was ‘washed with dii sopropyl ether and air-dried to give 35 :

Lb- | - et BRumpaRbENY! Oxyet hyl 7- [2'(2 ani not hi azol - 4- yI) 2- . - 29 - . S
hydrpxyl “i ”E?ge OtIm] iod\itﬂyl oce h%rgs4 a%adre%))% a solution of : : \_J
. t=butyl chloroacetate (1.2 g) in N,N-dimethylacetamide
(50 ml) and the mixture was stirred for 40 minutes at
) ~ ambient temperature. The precipitate was filtered off.

“ 15 To the filtrate was added potassium 7-[2-(2-aminothiazol-
4-y1)-Z-hydroxyiminoaeetamido]-3-viny1—3—cephem-4-carboxy—e
late (syn ‘isomer) (3.2 g) at. ‘ambient temperature and the
mixture was stirred for 1.5 hours at the ~same temperature.'
The reaction mixture was added to a mixture of water

20 and ethyl acetate and the mixture was adjusted to pH 7.0

‘ with 20% aqueous solution of potassium carbonate.

The separated organic layer wvas washed with water..
~dried over magnesium sulfate and evaporated to give o
t-butoxycarbonylmethyl 7-[2-(2-aminothiazol-4-y1)-2-- - ' N~
25 hydroxyiminoacetamido]-3-vinyl-B-cephems4—carboxy1ate } o
. (syn isomer) (2.0 9. . -
.. IR (Nujol) P ] 3300, 3170, 1780, 1730. 1665,

o | 1620 o
 NMR (DMSO-d.) & : 1.43 (9, 8), 3.76 (zn. q, J=18.0Hz),

30 4.73 (28, s), 5.24 (1H, 4, J=5.0Hz), 5.38 (1H,
' 4, J=11.0Hz), 5.68 (1E, 4, J=18.0Hz),

'5.82 (1H, &d, J=5.0Hz, 8.0Hz), 6.66 (13, s),

7.03 (1H, 4ad, J=11.0Hz, 18. onz), '

_ 9.46 (18, 4, J=8.0Hz) :



(syn i soner) (4.6 g), nmp 126-130C. IR (Nujol)[err] : 3300, 1780, 1750,
1670 NMVR (DVMSQ-d6) 6 : 1.17 (3H, t, J-7Hz), 5 . 1.50 (3H-,
J+6Hz), 3.75 (2H m, 4.13 (2H,(L_J 7Ft é§§ -6.0 (4H, m, 6.63 (/A
6.7-7.3 (4H, m, 9.45 (1H, d,. J-8z), (AH, s) 10 Exanpl el
Pot assi um i odide (4.0 g) was added to a solutlon of t-butyl chloroatetate
(1.2.9) in N, N-di net hyl acet ani de (50 M) and the nlxture was stirred for 40
mnutes at anbient tenperature. . The precipitate was 'filtered off. 15

To the filtrat Exempleided potaSS|un17 [ 2- (2- am not hi azol - -

4-yl)-2- hydroxy' M N GHEal PEEE totgd eéxffphem-“cmmﬁniﬁaiwmsmr)
(3.2 g) at..'anbient t¥£¥mrature and the mxture was stirred for 5 hours

at the sanme te 3ﬁ3§§¥¥?%%E?EREERﬂTQF%P?ﬁK&%ﬁ% of
wat er 20 an(d;ge; hiydomexsyt aue.:ﬁmd;)t heagTi ob 4 ined oy dkakid€thg 07PfR<(P= Wi t h

s vashaw ¢ A R SES T %&Wﬁ% SRl 3275 e

}1 g%gx?/%a:] gggﬁemdmbz:aquyl(ia: ametd)thmoisongd')) (5 ¢ with DL~1- 0 g '
'R (Nujol) om & 33*3%”}/?%&(?&% (1“7'3 )28{%5%{’0"%,\% %ﬁ%%%’é#]) o

[err] : 1.43 MH“QE‘ ' ' 4.73 (2H,

s), 5.24 (1H, d, J E:IOHM &)3&::{1]?4,. ,33de Cnooﬁ muum Jnﬁopwnoﬁ-
82 (1, ¢ J=5.0Hz, 80Hz) 6.66 (1H, SissJ OfsdgH dd, J11. Oz, 18.'@Hz),
9.:46 (18" d, J=8. orz) _

N NMR (DMSO-d.) & 1.03 (38, ¢, J=7Hz), 1.48 (3H, 4,

J=6Hz), 2. 38 (28, q, J=7Hz), 3.53 and 3,97
- (28, ABq, J=18Hz), 5.23 (1H, d, J=SHz),
5.4 (1H, 4, J=118z), 5.65 (1H, d, J=18Hz),
15 . .5.85 (1H, 44, J=8Hz, snz), 6.67 (1m, s),
|  6.83 (1H, a4, J=18Hz, 11Hz), 6.93 (1H, %
| J=6Hz), 7.1 (28, broad s), 9.43 (13, a,
E U - a-saz). 11 33 (1n, s) - -

20 EEEle 8 ' ' .
Pivaloyloxymethyl 7-[2- (Z-aminothiazol-4-y1) -2-
. ' hydroxyiminoacetamido]-3-viny1-3-cephemp4-carboxylate
s ' (syn isomer) (1.24 g) was obtained by reacting 7-[2-(2-
: : aminoth;azol-4-y1)—z-hydroxyiminoacetamido]-3-viny1-3-'
25 cephemPC-caxboxylic acid (syn isomer) (3 g) with iodomethyl
' pivalate (5.05 g) according to a similar manner to that
of Example 5, mp 90-100°C (dec ). -
j IR (Nujol).cm 1: 3400, 1785, 1750, 1670, 1515, 1530,
| - | 1310, -1220 |
30 . NMR (DMSO—dG)G ¢ 1.14 (9H, s), 3. 58 and 3.97 (2H,
ABq, J=18Hz), 5.24 (lﬂ, d, J=5Hz), 5.39 (1H, d,
Jallﬂz), 5.7-6.0 (3H, m), 5.77 (1H, 4, J-17Hz),
6.70 (1H, s), 6.83 (1H, d4d, J=11Hz, l17Hz),
_ - 7.12 (2H, broad 8), 9.49 (13, d, J—8Hz),
35 : - 16.24 (1B, s) L



'35 - 30- Exanpl e 7 DL-I - Propionylbkyethyl 7-12-(2- an1noth|azol 4-yl)-2-

hydr oxy++i noacet am do | - 3-vinyl - 3- cephen}4 car boxyl ate (syn |soner) (1 38

g) waef, opfained by reacting 7-[22(3; 2 . ‘

amn ol - 4-yl)-2-hydroxyi m noacet am dol - 3- vi nyl - 3- cephen}4 carboxyllc '
~acid isomer) (5 g) with DL-I- bronoet hyl proplonate (4. 56 Q)
according to a simlar-manner.to that of Exanple 5. IR (Nujol) cm

3300, 3200, 1789, 1765, 1720, 1710, 10 1660,
1630 Nﬁéﬁﬂhﬁétdierr]) [err] : 1.03 (3H t, J-7Hz), 1.48 (3H, d, J-6Hz), -
2.38 (2H,.q,pdrﬁitoylduﬁaeanyl37grz+22Laﬂﬁuotﬂ£albu+4-§1xszé1H d, J=5Hz),

S5 hpbodplitbac@elitaa sty A kbepite a-crporglase 5,50 (1 d“’_

J=6Hz) , (syn isomen) obl.86 gb. ﬂas(qhtaﬂned trt;eactiae 72E2-42=20

Bxanpl earf A #e4 ;uy - ,ﬁﬂh fﬁ%@ -
hydr oxyi mzﬁ% f%ér,n do]*- j‘L\y/ilzn age car oéﬁlate ggn i?'somer) (1.24 ¢
was obtCephem qu,gi 2 sy isomer) (3 g) wi U

an1EotFioaumethy%)pilﬁ&thﬂey(QIDQagbtaﬂtdﬁﬂiﬁgvﬁﬁye Bimiﬁer : .I ' 05

o) oo 8 biaglof %3"%"3 ¥R JoodE (a8EL™ ygopll\égcaESeS:S) >

IR (Nuj ol) - iR 1(Nujalb, cm. 13300.137%5.15&50.158m5, 1530,

10 S -1305, 1210 | .

| NMR (DMSO-dg) & : 1.1-1.7 (26E, m), 2.3-2.5 (2E, m), N
3.56 and 3. 95 (2n, aBq, J=188z), 5.21 (1E, 4, -
J=SHz) , 5.37 (1H, &, J=11Hz), 5.7-6.0 (33, m),
/5.75 (1H, 4, J=17Hz), 6.66 (13, s),

15 | . 6.7=7.0 (13, m)

"To & solution of potassium 7-[2-(2-eminothiezol—4-y1)- _;;-'
_ _ z-hydroxyiminoecetamido]-3—vinyl—3-cephem-4-carboxylate '
20 (syn.isomer) (2.0°g) in N,N—dimethylacetemide (30 ml)

- was added 4-hromomethyl-5-methy1-1 3-dioxol-2-cne (1.0 g)
under ice-cooling with stirring. The reaction mixture was
stirred at the same - temperature for 30 minutes. The

o resulting mixture was poured into ethyl acetate (200 ml)
25 | and the organic solution was weshed with water three times.
- The seperated organic layer was dried over. megnesium | g
sulfate and concentrated under reduced pressure. The -
residue was subjected to column chrometography on silica
gel (50 g) to give (S-methyl-z-oxo-l 3-dioxo1—4-y1)-
30 . methyl 7-[2-(2-eminothiazol—4-yl)-Z-hydroxyiminoacetemido]-
'3evinyl-3-cephemp4-cerooxy1ate (syn isomer) (0.62 qg).
IR (Nujol) em > : 3300, 1812, 1772, 1730, 1668,
e - -
NMR (DMSO-d.) § :  2.17 (3H, s), 3. 52, 3.98 (281,
35 . ABq, J=17Hz), 5.15 (2H, s), 5.20 (1H, 4, J=5Hz),



€

1310, - 1220 30 , NNR (DIVBO[err]) [err] 1.14 (9H, s), 3.58 and_3.97
(2H, ABq, J=18Hz), 5.24 (1H 'd, J=5Hz), 5.39 (1H d, J=11Hz), 5.7-6¢9)
ny, 5.77 (1H d, J=17Hz), 6.70 (1H 's), £.88 £1H dd,  J=I|Hz,

(2H, broad s), 9.49 (IH d, J=8Hz), 35 16. 24 (1H
Exampl e 9 Pal m t oyl oxynet hyl 7- [2 (2- ani not hi azol -4-yl)-2- -
‘hydr exyi m noacet am do] - 3- vi'nyI 3- cephem 4-.car boxyl ate (syn |sorrer) (1 86 Q).

was obtai ned by-reactin

ami not hi azol - 4ny ).- 2- hygrsz)x rr§no'ac%’t a%HOHz)S v?h@?-g-'ate?)hé%]ﬂy%ﬁ)rboxyl iC
acid (syn isoner) (3 g) VA<#6 i Ghbneidy | IeEH2Zq t8H%) (46 168 gflmccmy ding to a
simlar manner to that ofg I‘g@np_iga Qid rerQﬁQSCi-jéiﬁc )9|ﬁ(&ﬁ0|%5[f£§ﬁ9

3300, 1775, 1670, . 1615, 1530 3
NMVR (DVBO-[err]) [err] 3 6B, B) 26H, m, 2.3-2.5 (2H ) , 3.56 and
3.95 (2H5 ABq, J=18Hz), 5 21 (IH d; J-5Hz), 5.37 (1H, d, J- 11Hz)',. 5.7-6.0

(3H, ), 5.75 M?@ 6.66 (1H, s), 15 | 6.7-7.0 (1H,
m AExanpl e . 10 i on of potassium 7-[2-(2-am not hi azol - 4- yI)
2- hydr oxyi ni noacet arﬁhﬁ}!@dnml gt&rh&nmm'ﬂwolﬂii&)-z—(syn i somer)
gzb?o?rz)n%?hy:\l-(ﬂ r; dﬂ%ﬁf&%%% |ce coh?x%laﬁth
st| rring. The - isgmer 95, was obtained by reacting potassium
10 T=[2- (2-aminothiazol-4-y1) -Z-hydroxyiminoacetamido] -3-
NP vinyl-3-cephem-4~carboxylate (syn isomer) (1.0 g) with
' ' 3-bromophthalide (0. 9 g) acco:ding to a similar manner
to that of Example 10.
IR (Nujol) en™l : 3200 (broad), 1772 (broad) ,
15 - - 1728 (shouder), 1660, 1620
' 'NMR (Duso-ds) §&s: 3,70 (2H, m), 5.18 (1iH, 4, Jssnz),
-5.43 (1H, d, .'.l’-llnz), 5.73 (18, 4, 3-17Hz),
-‘5.83 (1H, dd, J=5Hz, 8Hz), 6.75 (1H, s),

~ | 6.7-7.2 (28, m), 7.66-8.0 (6K, m),
.20 | 9.87 (18, d, J-anz)
Example 12 - _
- : 'r:ifluoroacetic acid (5.4 ml) was added to a .
\/ ~ suspension of t-butoxycarbonylmethyl 7- [2-(2-aminothiazcl- .
' 25 -4-;71)-Z-hydroxyiminoacetamido]-3-viny1-3-cephem—4-carboxy-. _

- late (syn isomer) (1.8 g) in methylene chloride (4 ml)
~ and anisole (1.8 ml) at ambient temperature and the
mixture was - ‘stirred for 2 ‘hours .at the same tempe:ature.“'
_ : To the: resulting solution was added diisoprapyl
30 - ether and the mixture was stirred. The resulting
| ‘precipitates were collected by filtraticn_and washed with
diisopropyl ether. The precipitates were added to a mixture
‘of ethyl écetite'andiwater_ahd the mixtuer wﬁs adjusted
o to pH 7 with 20% aqueous solution cf_sbdium carbonate
35 under stirring. The separated aqueous layer was adjusted



stirred—at the sane tenperature for 30 mnutes. The resulting mxture was

kRt P ethyl acetate (200 m) 25 and the organic sol ution was

' water three tines. Ted¥eparated organic | ayer was dried over . =

- magnesNuyy/sul fat e and concentrated under reduced pressure. The residue was
subjected to col unm chromat ography.-on silica gel (50 g) to glve

(5-methyl - 2-oxo-1, 3-di oxol -4-yl)- 30  nmethyl 7-

[2-(2- 25 oot m.enz%.ﬂw vilos wwdn%ﬁduwfa ARl J.ce-cool

3- Vi ny; 3- 4-carb t ol :
Lot T PG Vi L d S sy ot aated WL T
3.52, izeSatet aid dried over phdmorlse toxfddEitli ?&ct&)S %2((3I I(—IlHddd
J=5Hz - J

R *gng%Z areiiety ) 7oA Fapfudihdatha i) 78, 10
58k oyyemnog)cm ~Brwinyiat 3ephen-rfcaxtoxyiats hi azol - 4-yl ) - 2.
hydroxxgghnqggygyp(kd;jgwgrbd-3 cephem 4-car boxyl ate (syn |soner) (1 05.9)

was obt ai ned_by, t| ng «Jot as : W
7025 Conam A% bRy ST AR hraaloe AR 1680 (broad)
vi nyl - 3- cepmll | ad e (BuV6 SBEy )q,( U<L)OHEX Q) 3- brompphthal i de
(0.9 g) accordi ng m h f anple 10 IR (NUJO|) ,
err]: . 32Q0 (b?ogé a‘%?f’(’brme(% d,"%=5 02, 1728
1 shouder) 1660, 5% W @SB Yl0H2) , (586 : (1R A, (mnqaz)&s. 18 (1H d,-
J-5hz), . 7.83 (1m, dd, J=5,0Hz, 8.0Hz), 6.69 (1H, s), YR
' 6.61-7.67 (3H, m), 9.50 (18, 4, J=8.0Hz) -

. gle 13 - : : -
15 . T To a’ solution of DL—l-ethoxycarbonyloxyethyl 7-[2-(2-
' aminothiazol—d-yl)-z-hydroxyiminoacetamidol-3-viny1-3-_
.cepheme4-carboxy1ate (syn isomer) (1 g) in a mixture of
~ ethyl acetate (50 ml) and ethanol (2 ml)" was added ,
concentrated hydroehloric acid (0.3 ml)y under ice-cooling, e
20 and the mixture was stirred for 10 minutes at 0-3°C. ‘ '
' To the solution was added diisopropyl ether (50 ml), and
the resulting precipitate was collected by filtrat;on,
washed with ethyl acetate and air-dried to give DL-1- o : -
. ethoxycarhonyloxyethyl 7-[2-(2-aminothiazol-4-y1)-2- _ " N :
25 hydroxyiminoacetamido]-3-viny1—3-cepheme4-carboxy1ate o
- hydrochloride (syn isomer) (0.8 g).
IR (Nujol) em > : 3100, 1780, 1750, 1640
~ NMR (Dnso-ds) §: 1.23 (3H, t, J=7H2), 1.53 (3H,. d,
: - . J=6Hz), 3. 75 (28, m), 4.20 (ZH, 9, Jh?Bz), '
30 | '~ 5.0-6.0 (6H, m), 6.83 (1H, s),67-72(23, m,
' 9.7 (m, d, J=8Hz), 12.5 (18, broad s)

_35



5.43 (1H, d, J-11Hz), 5.73 (1H, d, J-17Hz). 5.83 (IH dd. J=5Hz, srz) 6.75

(1H, s), 6.7-7.2 (2H, ny, 7.66-8.0 (6H, m, 20 9.87 . d,
J- 8Hz) Exanple 12 Trifluoroacetic acid (5.4 m) was added to a su Si on

of t-butoxycarbonyl met hyl 7-[2-(2-am n<g4w azol - 25

4-yl)-2-hydroxyi m noacet ani do - 3-vi nyl - 3- cephem 4- carboxy- late (syn

i somer) (1.8 g) in nethylene chloride (4 M) and anisole (1.8 ml) at
anbi ent tenperature and the nmixture was stirred for 2 hours at the sane

‘tenperature. T&é@ eﬂjltl ng sol uti on was added dii sopropyl- 30 et her .

and the m xtur

red The resultin recipitates were collected by
filtration and washed %ﬁ?ﬂ-‘&ﬁ#%pﬂ%%ﬁ" h@mmd&ad’ed
to a mxture oj-ﬁﬂnyi-%phmﬁ«haﬁatymtm gxtinera wExtaeudtited to pH

7 th 20% a t o] ar n The -
se\glar at ed aqﬂgtg% ayeérj év\t/g'isbaddé dthc) %@16%&&% fc}dJW f@"’% Wa's J -

hydr oc®l oric a&ropwﬂ:mraddeﬂ cicm:bamlgl tiﬁheri{teecﬁh& at]é \eals-caolﬂoeeﬁé@.by '
filtration, M!r Cvﬁ‘eé("aéﬁrfm' £82 Sfb eI ;@wm,p%tnma in.

K?ﬁ‘r’gxty?mghéﬁ ;AR Eon o AdeEL Tasbane hla‘fl @@'xmﬂv LSRRG S5 90 73
g). IR (gluggl %mizﬁlités ‘atl /$%C [ brTgicghe JﬂﬁhtﬂﬁﬁQni(:&Hﬁ(w)deBfﬁHSO [er rl%)
() 5™ o (eotied 8-l Mo el Tl 6k e, bl
were added dropwise ethyl acetate (70 m1) and diisopropyl
kJ - ‘ether (100 ml). The. resultant precipitate was collected
by filtration endhdried in vacuo to give benzhydryl
7-[2-(2-am1noehiazol-4-y1);z-hyaxoxyiminoacetamiab1-3-
: vinyl-3-cephemr4-carboxy1ate hydrobromide (syn isomer)
15 - - (11.7 g). 3 g Of this product was added portionwise to
- a mixture of 2,2, z-trifluoroacetic acid (5 ml) and
anisole (5 ml) at 5 to 7°C. After stirring for 1 hour’”
O | at 5°C, the reaction mixture was added,dropwise to
o : diisopropyl ether (150 ml). The'reeultent precipitate
20 was collected by filtration and dissolved in a mixture
' of tetrahydrofuran (10 ml) and ethyl acetate (10 ml), B
The organic layer was extracted with an aqueous sodium_
{_;- . bicarbonate. The aqueous extract was washed with
o ethyl acetate under keeping the pH value at 5 and then
25 adjusted to pH 2.2 with 10% hydrochloric acid. This
e : solution was stirred for 1 hour at 0°c, and the obtained
‘crystals were collected by filtration and dried in
' vacuo to give 7-[2-(2-eminothiazo194-y1)-Z-hydroxyimino-f
_  acetamido}]~-3-vinyl-3-cephem-4-carboxylic acid (syn' iscmer) (0.79g) .
30 IR (Nujol) cm © : 3300, 1780, 1665, 1180, 1130

- Example 15 5
:  To a solution of benzhydryl 7-(4-bromoacetoacetamido)-
. 3-viny1-3-cephem-4-carboxy1ate (15 g) in a mixture of
35 methylene chloride (100 ml) ‘and acetic acid (30 ml) was



7.83 (1H, dd, J-5.0Hz, 8.0Hz), 6. 69 (lH 8) . 6.61-7. 67 (3H m,

d, J=8.0Hz) Exanple 13 15 To a soI ution of
DL- 1 - et hoxysar bonyl oxyet hyl ~7-f 2-(2-

and the mxture was stirred for

9.50 (1H, -

4-yl)-2-hydroxyim Roacet ani do] 3-vi nyI 3- cephem 4-carboxyl at e
(1 g) ina mxture of ethyl acetate (50 nl) and ethanol (2 nl)

d—eoncentrated hydrochloric acid (0.3 ml). under ice-cooling, 20
10 -minutes at O-[err] To the solution was -

added @ﬁ@pﬂ(ﬂs‘ﬂm@@h@ sodation of)godiam aiprditey (3+8cHdi Bte was

col |l ec

DL- 1 -

m—

J=

1) and 10 ey 14 doand A (10 §0)3 . 18 s Bo1UR1BR GbsOally! U @ ves added.

err]
7THZ)

‘ﬁﬂ‘ Eﬁ?;fwmmwedsw h %@’Eeﬁ‘é@i@hemiﬁ‘tui"er wdgi ed to give

hydrox;ﬁ RSP o -‘\%ﬂ/la%'ée%‘m aﬁ'g‘ﬁ'egﬁ %’I &é@xﬁéﬂg‘oe&l oride (syn |

i somer Jacgkylagetona ((MUJgC)I an@nthen 3tA@rihg8&orl Fufrthe®40 NVR (DVSO- [err])

1jplidebs lat dnbiGpt beiperifuct, "2 kpafelin apastbe ¢ 00 (T 0

9.7 (1Maajpomdz)ipt92a5n(imm oefdwe)texs (200EmddpaBdi4 To a solution of \J
benzhy ety et HIERAGR Q200 all dohh@thb”ﬁ&g%niéphﬁihr wagboxyl ate (10 g)
an

|namxture'of rrethlenechlorl e 0.m aceticacid (25 n1)wa55-
dr opwi ﬁmqm aﬁ‘g\'ﬂ Q}‘ B Wafe nixture was-
sti rr eevaporated rambstbu r{sé.ldu]e, wasgl Idd\ssdllvpdaddl Ni,uﬁ of acetyl acetone (4

thiourea (3.4 q), and the mixture was stirred for 1l hour

at ambient. temperature, and poured into a mixture of
trahydrofuran (150 ml), ethyl acetate (300 ml) and-

_-water (300 ml). The mixture was adjusted to pH 6.0

15

.20

25

30

35

with 20% aqueous sodium hydroxide. The separated
organic layer was washed with 20% aqueous sodium chloride
successively and dried over magnesium sulfate.

The solvent was removed by distillation in vacuo, and
the’ precipitate was collected hy filtration and washed

"with ethyl acetate and diisopropyl ether.' This precipi-

tate was dried in vacuo to give benzhydryl 7—[2—(2- .

: aminothiazol-4 -yl) -Z-hydroxyiminpacetamido] —3-vinyl- 3=~

' cep_hem—4-ca_rboxylate_ (syn. isomer) (8.5 g).

IR (Nujol) cmt .+ 3200, 1780, 1720, -1676, 1610

Mle 16 : ' :
To a solution of benzhydryl 7-[2- (Z-aminothiazol-d-'

yl) —Z-hydroxyiminoacetamidol -3-vinyl- 3-cephem-4-

carboxylate (syn isomer) (5 g) in a mixture of anisole

(20 m1) and acetic acid (5 ml) was added dropwise

boron trifluoride etherate (5 ml) at 10°c. After stirring

for 20 minutes at 10°C, the reaction mixture was poured

"into a mixture of tetrahydrofuran (100 ml), ethyl acetate

(100 ml) and water. (100 ml), and then adJusted to pH 6.0

20 (23, q,

-

with 20% aqueous sodium hydroxide. The resultant aqueous : |



€

thiourea (3 g) and after stirring for ‘3 hours, thereto 10 wer e

dropwi se ethyl acetate (70 nl) and diisopropyl ether (100 nl). The 7\
resul tant precipitate was collected by filtration and dried in vacu ,t/%/

gi ve.benzhydryl 7-[2-(-2-am not hi azol - 43¢k) - 2- hydr oxyi m noacet am do] - 3-

Vi nyl - 3-cephem 4- car boxyl at e hydrobrom de (syn isoner) 15- - (11.7 g) 3
g of .'this product was added portionw se to a mxture of :
2,2,2-trifluoroacetic acid (5-m) and anisole (5.n) at 5 to 7C After

stirring for haipy wils [stigaratiod and Washed ik’ ethyl acdededr aaaeive to
di i sopropyl ether (150 n1) The resul tant pI’F,‘iI pitate 20

col l ected by fkee dhe i yadue &% 692 uBelytiegt W&ﬁyﬂ%ﬂﬁ?&ﬁd( 10
m ) and et hyl u::@!-atoma(ﬂ:@ndp)xy Ehead.mgdwm bxﬂ.de.vvaa'hextftaot&dnmth an -

aqueous sodiu t tr S h
acetate u_nderr%eepl ngat %ml@%e%% ?igﬁ‘d %&h\ﬁ%ﬂé@é 8913’&&&1_? %‘o pH
2.2 with 10% R ‘%ﬁﬂﬁ%r’-’r‘b P&’cﬂdo M#lté‘ 498 hydxoghdozics ped f-ormﬁour at . 0C,
and_,t he obt ai g AlainO | 0
to-give 7-]2- \(ﬁ th| azol lc?ﬁ%%r OXYVI gh%ﬁ g:g:;gi:ngg ;:;;i:::ﬁi:
acet am do] - 9@1“ 3-% ~ Hdem&#a papn _
| R (Nuj ol ) [emiemimo Inﬂiﬁtriw5 Mfzﬁbﬁoﬁsaeﬂh&eﬁwﬁ:than&l ution of
benzhydryl 7- %‘ﬁﬁﬁ I cagb t 15 g)
in a mxture o ' nmet hyl ene c]1 or:%ey oég&%ﬂ?%ﬂkéaagfezt %¥2§I ? :
) ;wad -3@3&1’@11 oo PR %%mthosnhwrgsmg#m ecide (ZThe g;sula- |
water (5 M) Fanel0 iprdcipitate’vas ed1leeted byl Fele@ation and
dried in vacuo to give 7-[2- (2~aminothiazol=-4-yl)=2-
hydroxyiminoaoetamido]-3-vinyl-3-cephem-4-carboxylio _
: ~ acid (syn isomer) (1.23 g). __ :
.18 _ IR  (Nujol) em L s 3300, 1780, 1665, 1180, 1130 ' .
|  NMR (DMSO-d.) § & 3.76 (21, aBq, J-lsnz), .2-6.0 (4H, m),
R o : -9, 5 (m, q, Jssnz), 11.,4 (13, broad. s)

20 a_mgle 17 |
' (1) Benzhydryl 7-amino-3-v1ny1-3—oephem—4-carboxylate
_ hydrochloride (1 kg) and 1, 3—bis(tximethylsilyl)urea
W (1.46 kg) was dissolved in tetxahydrofuran (8 z) and
the mixture was cooled to -20°C.
25 1o this ‘solution was added 4-bromoaoetoacetyl bromide X
‘obtained from diketene (224 ml) and bromine (147 ml).in _-
- methylene chloride at -20°C and the mixture was stirred .
for 30 minutes at -15°c. The reaction mixture was
| poured into a mixture of ethyl acetate (12 %) and water
30 (6 2). The organio 1ayer was separated, washed with
' an aqueous sodium ohlorxde, and then evaporated in vacuo._
'The resultant precipitate was stirred in diisopropyl _
ether (10 2) for 1 hour at 0°C, and the obtained crystals
~ were  collected by filtration and dried in vacuo to
.38 give benzhydryl 7= (4-bromoacetoacetamido) -3~-vinyl-3-



stirred for 40 m nutes at [err]

£l [ oned by addition of acetyl acet one (4

g) and.then stirring for further 5 - 15 minutes at anbi ent tenperature.

The reg cér on. mi xture was poured into a m xture 'of water (200 m) and +
met hyllepe/chl oride (200 m), apggLhe organic |ayer was separated and washed:
‘with . - The solution was evaporated and the residue was dissolved in

N, N 10 di net hyl acetam de (40 m ). To this solution was added thiourea

~-sol vent was renoved

(3.4 g), and the mixture was stirred for 1 hour at ambient tenperature, and -

Do vapPhinds kRS BORy AL TETRY gL R, L3S e Fap 327 e (P00 ),

aqueous sodi um hydroxi de.

- The separat ed organic | ayer was vvashed with 20%

aqueouga g‘odr um chl or| de successively and dried over -magnesi um sul fate. The

y disti]J]lation in vacua -and the precipitate was
col l ected byofd| FP&FFbﬂnaﬂﬁ heaskvdryl vb#m%tometm%d%m
5di i sopBepihyk+Becephdin-4-parbogyliatet esoaSgﬂrixeohlmxm éf give

benzh d do] - 3- Y,
 cephent® cgr%oxy%ﬁ%°9{-’h€‘n"?s%‘ﬁ£ i %t*-"%‘é%{%,@i“"?ﬁf %08] oo 17500
1670, 3 dded 2GTORWLS ¢e315°1r15t&°%o¢ t$ - %hiiqf;qr 3 2 g) i
7-[2- (Gae&'jwoaﬁﬂ e ¥1%- Gomlﬁ'i@é)“ RO LG SELER t‘c’)ﬁfﬁ.f' '3 cephem 4-

15

25

30

35

car boxxl at e

aceti c¥agi @

one X1 u ani soI (20 M) and
- Boh e Rttes b TS TS oo HOTed BT AAEIEAIRL o (5 M) at
10100C. &ftethyli acetgatetatd (11Vigr and[thén, stirrimqcforns ni xture was . Q

pouredm_{ﬁﬁ?igogﬁxé&gﬁﬁé %%#adg géuran (100 nm), ethyl acet ate (1(_)0 m )

and wat er
~ The reaction mixture was washed with water (6 2&x 2) and an

20

fed to pH 6.0

aqueous sodi.um chloride (6 2). To the separated organic
layer was added thiourea (82.2 g) dissolved in N,N=-
dimethylacetamide (1. 2), and the mixture was ‘stirred for
1 hour at 36°C. After methylene chloride was removed in
vacuo, the res:i.dual oil was poured into a mixture of

' tetrahydrofuran (3.5 %), ethyl acetate (7 £) and ice-water

(4 2). This mixture was adjusted to pH 6.0 with 10%
aqueous sodium hydroxide. The separated organic layer
was washed with water (4 £x 2) and an -aqueous sodium.
chloride. The solvent was removed by distillation in
vacuo and the residual crystals weré stirred in a mixture
of ethyl acetate (1.6 !.) and diisopropyl ether (2.4 2)
for 1 hour at 0°C. The crystals obtained were collected '
by filtration to give benzhydryl 7-12- (2-aminothiazol- :
4-yl) -2-hydroxyiminoacetamido]-3-viny1—3-cephem-4- -
carboxylate (syn isomer) (394.5 g). ' '

IR (Nujol)cm l: 3200, 1780, 1720, 1670, 1610



35 wi th 20% aqueous sodi um hydroxi de. The resul'tant aqueous - 36-
Iayer was separated and washed with ethyl acetate under keeping the
val ue at 6.0. This solution was subjected to chromatography on al
oxi.de.” The fractions eluted with 3% aqueqQs sodi um acetate were ¢ I_I
and 5 - adjusted to pH 4.0 with 10%hydrochloric acid. This s +0n
was further chromatographed on nonioni ¢ adsorption resin."Diaion HP-20"
(Tradenark, %crlajred by M tsubishi Chemical Industries). The fractions
el uted vvlth %ﬁls acetone vvere col l ected, concentrated in vacuo and
10 adj ust eRl-tloagatoryerhyi + Tr(2662-apinaidnazel-4-vbi-8-hydrasy esul - tant
breci pi tal & WandaolaayIuy )3l adphRh- hitdrSilyascd (ayHaadfiet P 1 Ve

7-12-.(2- | -
_hyEir o§<y| ?nmnggé 2flﬁrZ)ﬂo °§ 9I%r°wﬂ%b(@af%&ﬁy¢9@iﬁwr@ﬂ i somer) (1.23
15 . 5 2-hydrbwwnpaa¢e)ba{nﬁd)]-3-vﬁ9w-cé -l LerDoxlli®acilkl §SyriNVR

9) .

5P 8 LSl s bl h ) of ol 2 1y
(1)” Benzhyde§ umq&abglatﬁn -04g} @erordingcto Bosinidar mapten diol thatdef (1 kg)
and 1, 3- bi s( ekanfll IS|IyI)urea (1.46 kg) was di ssol ved in.tetrahydrofuran -

(Eler) Lriﬁgcﬁﬁaﬁtﬁt 4 B0 SIE0 H0L  oBhcet cne (ois o) ane "

brom ne (147 m) in'methylene chloride at [err] and the m xture was stirred. .
for 30 minutes at -15C. The reaction mxture was




poured into

[err]) The organic | ayer was separated, washed with an agueous sodi um
The resul tant precipitate was
stirr i/n diisopropyl ether (10 [err]) for 1 hour at [err], and the
-collected by filtration and dried in vacuo to 35

chl or Fde:

. obt ai crystals were -

‘and then evaporat ed i [8Macuo.

a mxture of ethyl acétate (12 [err]) and water 30

‘gi ve bénzhydryl 7-(4-bronnacetoacetan1do) 3-vinyl - 3- -37-

cephem 4- carboxwgit 1.27 kg), nmp- 133 137C (dec.). (2) To a sol ution of

- . benzhydryl " 7-(4- cet oacet ani do) - 3-vinyl - 3- cephem 4- car boxyl-at e

(500 g) in a mxture of nethyl ene chlorlde (4.5 [err]) and acetic acid (1.7

[err]) was agdggndy Femhfeoe SehmpbuRd 6 tAY ¥Ermulal e (93.2 g) in water
err Tereactlon mxture was stirred for 7mnutes.

| owed by addition 10 of ethyl acetoacetate (117 g) and:

scaunaﬁ enperature. The reaction m xture
- was washed wit 1 er§i g X g, cheegous sqdijum chl-oride (6
ed |(:4 a e was addea th|ourea (82.2 g)

(450 m) "at--15"to

at [err] fol

then stirring for R

[err]). To the

o~

u .

di ssolved in N, N— 1 : dlneth | acet de (1 [err]), and the mixture was

stirred for
t he residua

‘1 hour -at 36C. After methy¥ene chloride was renoved in vacuo,
oil was poured into a m xture of tetrahydrofuran (3.5 [err]),

ethyl acetate (7 [err]) and ice-water (4 [err]). This m'xture was adjusted:
ih #AYcROR! is amigeuorsadprotertedxiatdnollgroagnamsad or ganic

to pH 6.0 w

| ayer was washed with ma

The solvent

| 20

was renoved Mr h‘x Z?H’r%q'g"%‘eda% %oxy group,

‘and a pharmaoeutically acoeptable salt thereof.

A compound of olaim.l,'wherein
1 _

'R--is amino.

1-[2-(2—aminothiazo1;4;y1)-2-hya:oxyiminoac§tamiao1- |

3-v1nyl-3-oephem~4-carboxylio acid (syn isomer) or

r _its sodium salt or its potasszum salt.

5.

A compound of claim 2, wherein'
R is esterified carboxy group.

A oompound of olazm 4, uherein
R? is lower alkoxyoarbonyloxy(lower)alkoxycarbonyl.

l-ethoxyoérbonyloxyethyi,7-[2-(2—aminothiazoi-4—y1)—i

2-hydroxyiminoacetomido]-3—viny1-3§cephemr4-
carboxylate (syn isomer) or its hydrochloride.

A compound of olaim 4, wherein
R? is lower alkoxycarbonyl(lower)alkoxycarbonyl.

[

us sodi um chlorlde'

-~

\J



<

vacuo and the residual crystals were stirred in a nmixture of ethyl acetate

(1.6-[err]) and diisopropyl ether (2. 4A§rr]) 25 for 1 houy”. A\-[err].
Fhe crystals obtained were collected b l.tration to give benzhydryl
7-[2- (2-am not hi.azol - 4-yl)-2-hydroxyi ni noacetani do]- - 3-vi nyl 43< celphem 4-
car boxyl ate (syn. i somer)(394.5 g). IR (Nujol) [err]: 3200, 178071720,

1670, 1610 30 35. - 38 - Exanple 18 DL- 1-acet oxyet hyl
7-(2- (2- ami not hi azol -4-yl ) - 2- hydr oxy-
i m noacet ami do).; 3- vi nyl - 3- cephem 4- car boxy! at e(syn I somer.) - (1 12g) was

obt ai ned by red Bt ngem-(mxwmmwmm y?-)£25(2-

2- hydr oxyi mi noacet s ersras 6&&%?&6]34@-' soner )
(59) with DL-1-bronpgt acetate (3 4 res nce of cesium
car bonat e (2. 04g) a‘&’c’b‘f%%gc?w{ rﬁ?‘éﬁgﬂﬂﬂé? f °‘B?r\3<arrpl e 5. IR
(NWQL) cm1; 3300, 1780, 1760, 1670, 1210. d ai ms 1. A syn isoner

anino oroup, aitt h%zi"é%&gbxﬁ%# aﬁé‘r‘o 'eﬁhé?%i'? bamﬁ”Sr oupe nd o

phar maceut i cal 1y ac%e preisrarhoxy (donemin

e 10. Carboxymethyl 7-12- (2-§amihothiazol'-4-1?1) -
2 , 2-hydroxyi.minoacetamido]-3-viny1—3-cephem-4-
) carboxylate (syn isomer).

1l. A compound of claim 4, wherein
Lo R? is lower alkanoyloxy (lower) alkoxycarhonyl.

S 12. 1-propionylokyethyl 7-[2-(2-aminothiazol-4=yl)—
- ' 2-hydroxyiminoacetamido]-3-vinyl-3-cephem-4~
carboxylate (syn isomer).

13. Pivaloyioxyméthyl =12~ (Z-minothiazol?4-y1)-2-
O . - hydroxyiminoacetamido]-3-viny1-3-cephem-4- _
: ' ' -ca:boxylate (syn 1somer) -

14._ A ccmpound of claim 4. wherein

Rz is higher alkanoyloxy(lawer)alkoxycarbonyl.

15, Palmitoyloxymethyl 7= [2- (Z-aminoth:.azol-4-y1)-2-
hydroxyimincacetamido]-3-viny1-3-cephem-4- -
carboxylate (syn isomer) . : :

16. A compound of élgim‘ 4, wherein

I

d of_claiml, wherein -



Rl i's amino. 3. 7-[2-(2-am not hi azol -4-yl)-2-hydroxyi ni-noacet ami dol -
"3-viny|-3-cephen}4 carboxylic acid (syn isonmer) or its sodiumsalt or its
- potassiamg salt. 4. A conpg Td of claim2, wherein 2 Ris esterified
car box@oup 5. A conmpound’of -¢claim 4, wherein [err] is |ower

al koxy onyl oxy (Il ower) al koxycar bonyl . 6. 1-ethoxycarbonyl oxyet hyl
7-12-(2- aninothiazol 4-yl) - 2-hydroxyi m noacet am dol -' 3-vi nyl - 3- cephem 4-
carboxylate (syn i somer) or its hydrochloride. 7. A conmpound of claim4,
wher ei IR ssts-dm advog;hekbmylgﬂodéoxalkdxydar(wr)- 8.

Tert- thyl 7-12- (2-.. '
- am not hrazol* iy%y -hydr oxyi m noacet am do] - 3- vi- nyl - 3- cephem4 car boxyl at e
(syn isomer). 9. A corrpound of claim4, wherei n Ris '

-car boxy(l ower ) al koxycar bonyl 10. Car boxyrret hyl 7-[2-(2-ami not hi azol 4-yl )-

hy t - 3. i
17N R A S B o=kl AP PR gERARRRL 51 P 5V oo
(| over aiemereie 21w - IL)?-Z-h mhoaﬁﬂ&ﬂdoili-a-( 2--ani not hi azol - 4-yl )\-/

I SRR A Eoach g R Yiomato o o (1 1o 15

~ hydroxyi m noacet am do] - 3- vi nyl - 3- ceph m 4-
~18. A oompound of claim 4, whe:e.tn

.' 8% is phthalidyloxyoarbony].. ®

19. Phthalid-3-yl 7=-12~- (z-aminothiazol-ll-yl) -2- _
. hyd:oxyiminoaoetanido]-3-viny1-3-cephem-4-carhoxyla.te
. '(syn :Lsome:) . .

20, 'A p:oooss for production of a ayn isomer- of compound of the |
fomula.' - . : , L o ad

Rl—z—g— -com;—(s _ o '(I)

| . in which R is am:lno o: a protected amino g:oup, _
d - ané .
nz is oarboxy or a. proteoted carboxy group, .

 and a salt the:eof, _
' which comp:ises '

(1) 'reaoting'a oompound of the 'fomula':.. o

xcazcoccoun . |
],'__r an

A



~

carboxyl ate (syn isonmer) 14. A conmpound of claim4, wherein [err "ks
hi gher al kanoyl oxy( | ower) al koxycar bonyl . 15. - Pal m t oyl oxynmet hyf#- j
7-[2- (.2- am not hi azol - 4-yl ) - 2- hydr oxyi nné&cet ani do] - 3- vinyl -
carboxyl ate (syn isoner). 16. A conpound of claim4, wherein 41 is .
(3-1ower alkyl -2-o0xo0-1, 3-di oxol -4-yl) (lower)- al koxycarbonyl. 17.
(5-nethyl -2-oxol ,. 3-dioxo|-4-y| methyl 7-[2-(2- aminothiazol-4-yl)

- 2-hydr oxyi m noacet aniflobhicR-RYi fi3| a8- deflined4aboveoxxhdt e (Ssyn isoner).
18. A compound of cl aim 4, mhegg ?3[ﬁﬁ L ehs pht bal i dyl oxycar bonyl . 19.

Pht hal i d-3-yl 7-[2-(2-ami nothi dzo 29288y dr oxyi i noacet ani doj - 3- vi nyl
3- cephem 4- carboxylater(analtohbe¥e°2OWi#hpFOGQQPOnBﬂ pfosheti on of a syn
i somer of conpound of gyBgufgre] in which [err] is amno or a protected

am no group, and [errf S carboxy or a protected carboxy group, and a salt
t her eof ,2whi ch conprises (1) rea?tlng a conpound of the fornmulas. [err]

_ o . EC-R o - (III)
in which R* is as defined:above,'
10 to give a campound of the formula 3
'K;f
4 C—CONH B
] - CB-CH (1)
_LTW I‘Q- : @
15 |
 in which n; and R are each as definad above.
" ‘or a salt thereof. or
- o - (2) subjégting a cdmponnd of the formula :
o 20 '
1 T C—CONBIT ' o
_L ¥-ox \}-cn-caz (Ia').
. 25 ,
’ 's.1in uhieh n is as dafined above, and
' is a protectad carboxy group,
.. era salt thereof to the removal reaction of the
. 30 carboxy-protective-grpup to give_a_compound of the
' ~ formula : ' '
1 -j;-'C-CONH-:[Tj’ _
—-( N-om © ca-caz (Ib)
35 .

AR R




in mhlgh:Lerr] Is as defined above, and X is hal ogen, or a salt thereof
-wth ound of the fornmula: 5 [err] in which [err] - is as defined
.abov ,Vio to give a conpﬁfnu of the formula: N . - C-CONE [err]
- in whke [err] and [err] reeach as defined above, or a salt thereof; or
(2) subjecting-a conpound of the formula s 20 [err] in which [err] is as
defined above, and [err] %s a protected carboxy group, or a salt thereof to
‘t he renoval reaishiwhich

. conpound of the fo which [err] is as defined above, or a
salt thereof; d?é é”yL ntr é%%?ﬁg ggcarboxy protectlve group 5

into a conpound of the formula : 10 [err] in

whi ch [errgsys fﬁtﬂ@&h&fﬂgaboas:bekyapfeeé&txeedgfbugtIve at the car boxy
grgup into a compound of the formula s

T C-CONH —S - -

1 | = CH=CH Ib

“‘4 u-on : T T2 o
- -COOH A o
in which R; is as defined ebove, , : _
or a reactive derivative at the canboxy group _
thereof, or a eelt thereof '

. to give a compound of the formmla z\_
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in which R® is as defined above, and
' Rg is protected carboxy (lower) -
: elkoxycerbonyl,
. or a selt thereof to removel reection of the
35 - ce:boxy-protective group in Rb to give a compound
~ of the formula : = :
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ei8Oas defined aboWexy protective group to give a



thereof, or a salt thereof to give a conpound.of -the fornula : 15 20
[err] in which [err] and [err] are eq?n?as defi nedabove, or a salt
thereof; or (4) 'subjecting a conpound o he formufg 25 [err] 30 in
which {err] is as defined above, and [err] is prog ¢ carboxy(lomer)
~ al koxycarbonyl, or a salt thereof to renoval reac A of the 235
~-car boxy- protective group in [err] to give a conpound of the fornula :
[err] in which [err] is as defined above, and [err] is

carbozy(lomer)alkoxycarbonyl or a salt there 21. A pharnaceuti cal :
conposition which conpri ent, a conmpound of claiml1
-and a pharmaceutically n abt th gﬂzbgture W t(rq)

phar maceutical | y acceptable rr| 2

N~ : L in which RT is as'defined above, and
' - | Rz is carboxy(lower)alkoxycarbonyl.
or a salt thereof.

21l. A pharmaceutical composition which comprises, as an

A active ingredient, a compound of claim 1 and a
pharmaceutically acceptable salt thereof in admixture
with pharmaceutically acceptable carriers.
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