% 030 630 :Destription The present invention relates to novel
I- acyl am no- 3- vi nyl cephal osporani c acid derivatives and pharmacedtically
gcceptahle salts thereof. Mre particularly it relates to novel )
.&'aceyl@ no- 3- vi nyl cephal ospor an'gc égi g?ﬂeri vatives and 5 pha eutically
iccept ab’e salts thereof, which h vg n I crobial activity, to-processes
For the gus@pas@at i on thereof to a pharmaceutical conposition conprising the
bane, and The ptecdnt groapioo melsted &r novse 7-agylaimiing- :t\rirer@emmpooﬁmq Mdeéerivwss dhdeases
kN hunarp'b@mgslcaé!ndccemh*mﬁaﬁsth?@?ic %m no- 3-.vj n h-3-emca a <yl i.c aci ds

ind est ep,s MOrfb PRI m"{rj’ 2 '"3%2’“% "Eﬁd 5;‘;5;,2@ %P5 es to

pharmaceuti C

g i | af Hitfe rex@ﬂf% aEphbitfa HMPINGEH RHpridig B4l hidt8 udﬁy:or'hb&lnﬁé)for

xyam nOusSﬁrQH@tmdﬁPenﬁoQ\f&&Bus(}ﬁsbaﬂeBﬂmnbeSensﬁsahd anﬂgalsonpounds whi ch can be
fised for t Ne\cparsipas-dnyloephdfent-dacbopyiic acidsiand estansherent are {&‘@—ﬁ_

present Sl 299989 slais 19 YPHASONBRIEFS WhAR NS ﬁ?"r‘ﬂ?“%" 9’°H'§/|' '&r‘&% ;%r‘a?u c

CI d dgr?’vgg'f‘ 8 %3%94 bdi&inks MJ@E\E&L\HQ@&LW@@S&@Q& P the pRBhrhtfon oMb BrRséhk €

i ghl y agnipgérddgdal Nst a number “of pat hogeni ¢ m croorgani sns and are

tiseful as mta ioBfle@ ro Itheapresagrcintestioreis e praxide yn ofrqbr'l agrriawma%}wnmesbammremc amhot her

Hbj ect oferivétiwespand Sesin Pharmaspiticaly acesptpble ?'6 [high "fhd tpm%fp tion

‘a nove| payhog r o% eczﬁgp séj gj\i‘?‘% gg Q Ieg pf%' @g%ferp a Ll :)?rel 7-

-har mac ewi/lhﬁ aﬁic eRiv th@sr aﬁ\Q pharﬁ\ eMfidaliedce bﬁ(‘sﬁltsctf\erad’le present

nventi on rASfu,t;nar ar,a;vb tRe a—e SRBIHVERGELE toCt vuwmﬁsma:ewmr cangositien cgnprisisg.ast i ve

ngr edi entie, rramddnti', I7aamlmn<33 vrnviselpbaivhoﬂams mrﬂamrwatereﬁ @"@@PWP‘?‘W@%‘V and

‘har meem?“ﬁg&;ﬁ ct fth%t & vea L3 'tt gr § mino-3-v ] h %rgatmcgird

P csen! aerr . rf HQVEE;L ta&éf} tiers téﬂ%,ﬁrﬁ rarrqsmufrm PR
5,§(¢e,§,c ¥ ammaept abl e salts thereof for use in
4 e t r at rrerrne atfject nioetahnimusmdlcmalsqmrdw afiatiérivgibes gre Mb\ef gurcgabe Spwsantedipuman
fr- ‘ng 2zante follpwing generfhfernulig:ect 7- acyl ami no- 3- vi nyl cephal osporani ¢ aci d
fieri vatives are novel and can be represented by 25 the follow ng general

formula: [err] 30 in whi chrf-eg-+Jon tMyazol yl which may have hal ogen,
fini not hi adi azolyl, protected i not h Nyl HERY have hal ogen or
ot ot eéded am nothr adi azolyl, Yerr] @S carlpoxy or a“protect ed carboxy group,.

nd [err] is hydrogen, cyclo( %rr])al kenyk2 [err] alkynyl, [err] al kenyl,
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Regarding the other object and starting compounds as mentioned above the syn isomer and the anti

isomer can also be referred to the same geometrical isomers as illustrated for the compounds (I).
Suitable pharmaceutically acceptable salts of the object compounds (1) are conventional non-toxic salts
65 and may include e.g. a salt with a base or an acid addition salt such as a salt with an inorganic base, for
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D 030 630.exanple, an alkali. netal salt (e.g. sodium salt, potassium sal 1),
an al kaline earth netal salt (e.g. calciumsalt, magnesiumsalt), an "™
anmoni um salt; a salt with an organic base, for exanple, an organic a@g)
salt (€. 0 triet hyI am ne salt, pyri dimeosmleso pi coI i ne salt, ethanol am
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030 630. (5) Proces

_ s 5:

__tﬁrr] ][err] (v >
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t-; reII:]eO](c)r a salt thePfécﬂ‘“ recf (11) Process 11: [err]
e Salglt%‘pﬂewess 12: [err] (I-n)gdHovaRotsm@l a salt
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gr[err] and ferr] are each as defi-ned above, [err] is protected

kami not hi azol yl which may have hal ogen or protected am nothi adi azolyl, [err]
is am not hi azol yl whi ch nmay have hal ogen or am not hi adi azolyl, [err] is a
pr ot ec car boxy group, [err] is [e0rpd306l68@ycarbonyl substrtued by a3\
pr ot ect et @? Bd a protected carboxy groups, [err] is [err] [Q
al koxycar BYRJA°®Rbsti tut ed by amino and carboxy, 45 [err] is [err] ,
[err] is agi_RQcOGH ed am no group, [errgns él [er is [err]
al kyl substi fitut ed byj a gprotected carboxy gro _'%P' sphono
group, or [ekr] a Y st of o 9’§%r‘\9‘c’ecte carb —@)=CHy
[err] is [erDReal kyI substa tuted by carboxyor ph onao, or - C7 al kenyl
'substituted by car&gxy, [err] is [err] alkoxycarbonyl [err] alfKyl
{substituted by a pftotected ami no and a protected carboxXymigroups, or [err]
ral kyl substit ut edalbytteergprot ect ed ami no and a prot ect ek aREHaRSY gr oups,
[err] is [err] al koxycarbonyl [err]al kyl substituted by am no and carboxy,
or [err] alk substituted by am no and carboxy, 55 [err] is [err]

al kyl subd#if %/"ﬁfsé& ‘by a group of the fornula: 60 [err] is [err] alkyl

isubstitut efd_BycaygLou he formula: 65
‘[err] 5 0Q30 630 {wherein [err] is gs defR dco%ov [Jer/] is [err] alkyl
Lsubsti t ut ed y a c;oni; Formul err] rwherel Chis= @ef i ned

tabove, and Xgr s hal ogen. Sorre of the startr%orrpounds Ly, (rrr), (v,
(M) and (\/II used in SPBFesses 1, 5, 7 an are new 8@€ can be
represented by theftilol | owi ng general formul ae: [ernp) (Conpound [err]
'20,_J n whi ch RAIrS r%gp of the fornula: 25

[ert], [err] or P& ? wherein [err] is aryl® 2f&rfeedfs a protected

;am no group, [err] is a protected carboxy group, and [err] and [err] are
Feach as dedirreesahove, 35 [err] is a group of the forrmula: [err],[err]
for [err] wherein 40 err] and [err] are each halogen, and Jerr] is as

tdefi ned abfbv&O-aH I'slas defined above; prlgvceleoNH en RAis a
' @in Réond, e as df i ned :
r mul*a:y 45 [err] orfefr+—wherkip [eFr]-an

.group of- the formul L@ﬁ{]
tis a group of the f [err] are
teach as defined above, 50R or a salt thereof; and ?Q [err] r2 ( Compound

[ err]) in which (I-r) or a salt thereof )

35 or a sait thereof ) or a salt thereof
in which
. R', R? and R* are each as defined above, .
40 R} is protected aminothiazolyl which may have halogen or protected aminothiadiazolyt,

R}, is aminothiazolyl which may have halogen or aminothiadiazolyl,
R2 is a protected carboxy group,
- Rﬁ is C;—C; alkoxycarbonyl} substitued by a protected amino and a protected carboxy groups,
'\_/. R2 is C,—C, alkoxycarbonyl substituted by amino and carboxy,
R 45 Rs IS C1_'C7 alky'
: R® is amino or a protected amino group,
R is aryl,
R? is C,;—C; alkyt substituted by a protected carboxy group or a protected phosphono group, or C,.—C;
alkenyl substituted by a protected carboxy group,
50 Rt is C;—C; alkyl substituted by carboxy or phosphono, or C,—C; alkeny! substituted by carboxy,
R is C,—C; alkoxycarbonyl (C,—C,) alkyl substituted hy a protected amino and a protected carboxy
groups, or, C—C, alkyl substituted by a protected amino and a protected carboxy groups,
R% is C;—C; alkoxycarbonyl{C,—C;)alkyl substituted by amino and carboxy, or C,—C, alkyl substituted
by amino and carboxy,

55 R$ is C,—C, alkyl substituted by a group of the formula:
/
- |
. N
60 Rtis C,~C, alkyl substituted by a group of the formula:
8 _ 5 n5304
5



Rc is amino or"a group of the fornmula: 50 [err],[err] or [err]
b5 6 0 030 630 wherein [err] and [err] are conbined to formoxo or a
pr ot ect ed oxo group, and [err] and [err] are each as defined above, and
ferr] iés defi ned above; 5 provid(g&m when [err] is amino, then [e
Es carboXy, or a salt thereof; and t

Ferr] - whele@ATRd$REfide@abdvp, | N Whi ch

S am'no or aR{is 6i-eQtatked salmmad@veumonahtﬂe feeneld is as defined above,
salt thereof; and 20 [err]

_:Corrpoun? [err]) N 25 in which [err] @roup of the fornula: [err] 30
; i .

or

erein [err] is carboxy or a protect no group, [err] is carboxy or a
br ot ect ed carboxy group, and [err] is as|§efined above, 35 or a salt
"hereof; and 40 : [err] ( Conpound

Lerr]) in wegkh R#&asdefu{eeausdve,raad[err] al kenyl substituted by carboxy or a
br ot ect e§ carb‘oxya' err substituted by a protected anm no and a

brotected car BB3C %;czggeg‘ dséfl\' Pe(r%’I b‘r%"tu';gM'gds"Sy" BropPtse &t LanhlficHue™a
b prot ect ed" S &Ny LD yt u? GDVT'egr KGX\¢ar bonyl , or [err] al kyl
Substituted py pyridyl, and [errr] and [err] are each as defined above, or

h sal t t‘Hereof and 50[err] Ra nd [err]) in which [err] is
hmi not hi azol yl havi ng hal ogen, prot e¢tey aw nq;; hi azotyhpdday g hal ogen,

-err] is [err] alkyl substitued by rboXy or & pr ot ect ed car boxy group,
and Re i s as defined above, or a salt thegeof; and 65
éerr] (onpeniad [err]) 7 0 030 630 in Wmch [err] is amno or ¥
'hLbaI i m do, Buieajmup pf thefogmulatef | ned above, or a salt thereof. 5 Suitable :
Balts of the starting conpounds [err] to [err] thus fornul ated may incl ude

h © same ones as exe mpli rfr“i—.-%(él-gfscbnﬁ—f: HPELH! dr rE—cH=N—

RP N
$
or*

30 wherein '
R® is aryl,
R? is a protected amino group,
~., R® is a protected carboxy group, and
{ J R? and R* are each as defined above,
" 35 Rp is a group of the formula:
—CHy—X2, —CH,P®(R7)5- X3 or —CH=P(R"),
wherein
40 X2 and X° are each halogen, and

R? is as defined above, and -

R? is as defined above;
provided that, when R, is a group of the formula: R®~-CH=N—, wherein R?® is as defined above, then

R; is a group of the formula:

45
—CH,P®(R7)5-X* or —CH=P(R"),, .

wherein
R? and X3 are each as defined above,

s0 or a salt thereof; and

{2)
55 N_=}—CH =CHy (Compound @)
in which

Rc is amino or a group of the formula:

‘0 .
Ra—CH(CH2)3CONH—, X1—CH2—C——'—-C—CONH— or RS-CH=N—

® AW
W g

RC
or?

656



E The startjng.conmpounds [err] te [err] and other starting compounds can be
. prepared, for exanple, fromthe known conpounds by the nmethods in the

t following Processes [err] to [err] or in a similar manner thereto or in a
L conve onal manner. 10 Process [err0:080r630([err]
s [err] W orwh?,elzﬁalt t her eof or a salt thereof
: Process. [ err]ge aR®R{ £ Edmbined to form oxo or a protected oxo group, and [err] (IX) 30
L [err] ' R*, R® R®, R° and X' are each as defined above, afpc2r r| or a salt thereof
L or a salt thefdpds dsfinepebayess errL;, err] Base
L [err] [er¥ ]g:"gg:t &i‘a"\l’,‘é:#(liﬁﬁ '$ 3P gien R is carboxy, _ or a salt
-t hereof 50 Tsr'gﬁess [err]: [err] (111) [err] or its reactive
derivative at the carboxy group or a or its reactive derivative
L or a salt thereof at ‘the am no 8r¢up lor salt thereof 65 8 0 030 630
"Process [err]: [err] [err] N =l—cCH=CH, (Compound @)  [err] or
- a salt thereof 2 or a salt thereof Process
[err]: Remoyalmi@f the [err] - Ry : car boxy-protective
[ err] group [ &,lidamino or a protected amino group, and [err]
or a sal ts t herR3dsas defined above, or a salt thereof
| Process [ er pfase|téierepf: and (X) [err] [err] or
Lits reactive derivative at the [err] : am no group or a
[err] salt thereof or its reactive ; o
or a sal g thereof derivative at the Rc—C“7—R {Compound @)
N
E ¢
- \ Or?
; 2 in which
F_ 0 R% is a group of the formula:
RY N
T
30 ) ' s
wherein .
R? is carboxy or a protected amino group,
R® is carboxy or a protected carboxy group, and
. R* is as defined above,
,f' } 35 or a salt thereof; and
®
1—C—R°® {Compound ®)
40 . R ﬁ
: N
S
4
ORy
k/ in which .
. 45 R% is C,—C; alkenyl substituted by carboxy or a protected carboxy group, C,—C; alkyl substituted by a

protected amino and a protected carboxy groups, C,—C; alkyl substituted by a protect_ed amino- and a
protected carboxy-substituted-C,—C, alkoxycarbonyl, or C,—C; alkyl substituted by pyridyl, and.

R! and R® are each as defined above, -
or a salt thereof; and

50
®
Rh——C—Re {Compound ®)
55 N
§
OR{
in which ) . )
60 R}, is aminothiazolyl having halogen, protected aminothiazolyi having halogen,
R%is C,—C; alkyl substitued by carboxy or a protected carboxy group, and
Re is as defined above,
or a salt thereof; and
65 @ R"—O0—RY, (Compound @)




carboxy group or a salt theredf Process [err]: [err] Renoval of the oxo-
:[err] protective group (I'V) [err] or a salt thereof
:or a salt thereof Process [err]: [err - Lo

,;al-k-a-n@ " - [err] substitut ed0b93& @3t ected anino and a protecte
g "group L
in whic

Fcarbo s (XI) [err]

Lerr] or s ook Yikndil@Mdoyadi ve ' or a salt
(t-hereof at g fis aambouovgr oup or a salt thereqf 9 0 030 630 Process

err]: hereof. Renoyv 0 € ARLdRah$ Edhieccwtes v
f‘i([jr OUL q gﬁa]rSuilttatblzresglts of the starting compounds% tO'E@ thilormuidif thdy AELIRNS

err] or a salt
't her eof ewemplifid of ey "‘E‘J)"'sﬁ@oshgr N e Terr]
(X)) ;:ist:;f;“fnﬁi“f%:‘,‘?ﬁq{% N aing Bxptestoh G1to@(or [ngysjilar manner thereto or i
[err] or'cﬁvé,aiﬁalhh%eo_f or a salt thereof Process [err]: [err]

: (1) Azjpdation _ [err] (ii) Thernal Degradation (iii) Al cohol

g[err] . Process ®-{1): [err] or a salt thereof ’
-or a salt thereof Progess [err]: [err] :

_s~Xxi dation
err] [err] Rp ~ Rarefrilor h saltathereof i
r a sglt thereofBN GrepH] : Hplgganption NGF—CHX™ [err] (W1T)
err] or a salt%threo ' _

it

. [e”] [err] 2
£ : R
-err] or a salt there@l.or a salt-thereof 10

3.

@ | o »
L 20 : -
or a salt thereof : . ora salt thereof 3
-~ ’ A
Process D-(2): . - | ; |
25 S A 3
R 7 A @ S I
A P(R') 7 o3 ¢
;r‘:/ ¢H2x2 3 CHoP(R )?,“x' g
{1X) e 3
(@-b) : @< t |
7. or a salt thereof - ' or a sait thereof
Process (D-(3): - T . . |
S .. R A
Ra ® o
40 ;:h‘r\‘;-CHgP(Fﬂ)s -X3 Base ;11/\‘;—- CH=P (R_7 -)3 3
s, : Rz : : ) R
: 45 . .
or a salt thereof . or a salt thereo Q
50 Process @-(4):

R'—C—COOH (I

. |
: s N R —G—CONH '—1-—-(8
_ HoN . S a 1 _ N_~1—R
55 N_ -~ RB OR N 047_- B
| L

or its reactive S .
derivative at the : on4 R2

. carboxy group or a @
i Q-el . _  saftthereof :
) 60 ST B2 '
rivative - r a sait thereof
or its reactive derivative ) asait
at the amino group or: ; o
K| 65 a salt thereof T




;'30 630 Process [err]: [err]"’ Renoval of the [err

alt thereof 0 030 630 ©Of a salt thereof Process [er([]
r] [err] :[’err] [err] or a salt thergo
a sat Prbesedii)err] or atsalt thereof Process [err]: [err] [err

) [err] or a salt thereof or a salt thereof [err] or a salt thereof

Ffocess [er"r{]: errglerr] or a salt thereof orsq reactive derivative at
:t@e hydroxy @roup!Progess [erg]: [err] C Renoval of the [err]
‘pbt hal oyl gr P(R)3 HCHO N Z='—-CH =CHyor a salt thereof
2030 630 Process [eépr]: [err] Renoval of the 2 [err] acyl group

['fﬁfgjrr] [err] or a saPt thereof Process [err]: [eRr]

Reémoval of th&®-a [err] acyl group R (@-b)

(Step 1) [err] ' _

atsal t ther%gfsal'{)trhe'gdsalt thereof [err] (RIS ep 2) [err] [err] or a

or

t thereof Process [err]: [err] Reducti on [err]
err] Process @-(2}: [err] .
F] s Y
Re Removal of the Rec ) S : N
N_ = CH =CHy, carboxy-protective N ke CH=CHy
group _ )
) @-c) {@-d)
, or a salt thereof or a salt thereof
ir' Process ®-(3): .
; _ x1cH ,—C———C—COOH  (X) '
i HoN S . Ré\nd ? X' —CHy - C - ﬁ — CONH ——.—:(s -
N =—CH =CHy or?¢ /\ N o,,L-N =2l CH = CHy
i . 2 T s orits reactive g RC RY S 4 ]2
- 7 IS r .
R . derivative at the OR

L O ({@-e) " amino group or a (2

h salt thereof
i_- or its reactive - or a salt thereof
1 derivative at the
- carboxy group
3 or a salt thereof

Process 2-(4):

1 s X' ~CH, ~CO~C—CONH _____rs
. X'=CHp -~ C = C — CONH Hy
SRR R g [ e
AN o CH =CH, N o*
HC Rd S

2

4 /2 Removal of the oxo- or¢ : A

OR protective group (V)
@g >
or a salt thereof or a salt thereof
3 Process @-(1): .
R _-._|/s Lower alkanol R '____rs
3 o] substituted by a o
) 04’_N ==+—CH =CHy  protected amino 047—N —=1—CH =CHj
2 and a protected
3 COOH carboxy groups (X1} RE
(@-al (@-b)
or its reactive derivative or a salt thereof
at the carboxy group or

a salt thereof




AR

ceach as defined above, [err] is amino or a group of the fornula: 55 [e&fTril.
or [err] 65 wherein [err] and [err] are each as defined abov
0 030 [err] is amino or a group of the formula: [err] wherein [err
1 err] e each as defined above, @ ﬁap] and [err] are each a protected
am no group, [err] and [err] are c n~839€ o forma protected oxo group,

f'[err] is a rote d carboxy group, [err] is [err] al kenyl substituted by
fFcar boxy or °°§P @é@ i

ted carboxy group, and [err] is hal n. 15 In the
‘above and suhg cription of the preseheN CI il cat]i on, suitable
Eexarrpl es and il Igisti atipn.qf t_‘ge 5%(?%"6'@ ‘:mfafl niti o iGrt+eded wit hin
't he scope t her ar eprai’ne '@m'&‘etpalﬁ as foll Sditable "[err]

al kyl ™ group nay |ncI e straight _ar branched one such & nethyl, ethyl,
propyl, isoprop |, isobutyl, pentyl, ISOP:? ‘15{ neopentyl , hexyI and
kyl .

2z

:t he Iike in échh the preferred one is 20 d Swtable 'C2-C7
:al kenyl " group may in¢lude straight or branched;la(;slethsruefh as vinyl,
f’.l-propenyl a'lﬁf‘f”“ei“%or 2- or 3-)butenyl, 1-(or 2- or 3- or 4- )pentenyl,
1-(or 2- or 3- or 4- or 5-)hexenyl and 2-nethyl - 2- propenyl, in which the
preferred one is kerr] al kenyl . Suitable "[err] al kynyl group may i ncl ude
st rai ght 8ot #ilfied one such as propargyl, 2- (or 25 , 2-(or 3-
or 4-)pentynyl and 2-(o - Or 4- 0Or45- hex WhIC eferred one
s [err] al kyffyt-C-Stiet'BEIe cyclo([é‘r %‘ éﬁél : poup may i z &d@"‘e—@ed
"._ycl opr openyl , gcl obut enyl, cycl opeMTE VL, evdor ONexenyl and cycl ohept enyl ,
3 Whl ch the prer erred one is [err] cycloalkenyl. Suitable " (®dt ect ed

% o" group r/’% include an am no group substituted by a conventi on@I

i no- 30 HLQLefbiese group which is used in penicillin ant2c8pKEI8Sporin
gconmpounds, for exanple, acyl as nmentioned below, ar([err])alkyl such as
mono- (or di- or tri-)phenyl ([err])alkyl (e.g. benzyl, benzhydryl, trityl),
iJ - C7 al koB(?‘@asr@éﬂyl ([err])al kylidene or its enanine tautomer (e.g.

- et hoxy ¢ apdimn 1y propen- 2- yli) Agwetiodi (| ower) aIFR%/I Nomet hyl ene (e. g.

di met hyl ami nomet &% | t af) erneday begravayoni ncl ungZar\ aldpghae i ¢ acyl, an
arorratl c acyl, a E%/ i c amyAwodd an al i phatic substituted

) ith aromatic or ter ocyclic group(s). The aliphatigagryl may include

Sat u ed or unsa rat ed, acyclic or cyclic ones, such as [err] alkanoyl

(e. ﬁorrryl , &€€E$lt|ther§h’f0pl onyl, butyryl, i sobuteryP sainthgreqfy| i soval eryl,
pi val oyl , hexanoyl, etc.), [err] alkanesulfonyt (e.g. -nesyl,
-thanesulfonyl opanesulfonyl) [err] al koxycarbonyl (e.qg.

Tet hoxycar BE?ﬁ?ﬂs hoxycar bonyl, propoxycar bonyl but oxycar bonyl",

ert - but oxyﬁg rbo C -C7 40 al kenpy acryl oyl , nethacryl oyl,
Erotonoyl), i ]6 -cycI oal k@n@mbonyl ‘ZE g c&phexanecar bonyl ) and

Bhm di no. The a rray I ncl ude e."gs 7ar éT (e.g. benzoyl, toluoyl,
kyloyl) and arenesulfonyl (e.q. benzenesu %nyl tosyl). The het erocyclic
mcyl may incl udé®e) g. heterocyclecar bonyl furoyl, thenoyl,

i coti noyl, 45 a|s i, ot| noyl, thiazol wteaéthwydf t hi adi azol'yl carbonyl and

i etrazol yl car%Sﬁ 1‘8 he ali phati c acyl substituted with aromatic group(s)
ay include e.g. ar([err])al kanoyl such as phenyl ([err])al kanoyl (e.g.
henyl acet yrrocepd @il propi onyl, phenyl hexanoyl ), ar([err])al koxycar bonyl
Huch as pheny ([err])alkoxycagbonyl(gm) Qenzoxloxycarbonyl

henet hyl ox I ) and  RON Z .
1 LC—R
CO‘R or a salt thereof || -

(@h) ga“

or a salt thereof {@-i)

or a salt thereof

10

or a salt,thereof  of ass salt thereof 50 in which [err] and [err] are B

i
A
i
kf
h
i

LAT




Ephehoxy({err])alkanoyl (e. g phenoxyacetyl, phenoxypropiohyl). 50 The
tali phatic acyl substituted with heterocyclic group(s) may include e.g.

t hi enyl acetyl, imidazolylacetyl, furylacetyl, tetrazolylacetyl,
't hi azot'yl acetyl, thiadiazolylacetyl, gt lg@engBpr opi onyl and
thi adi | yl propi onyl. These acyl groups may be further substituted wt

fone or nore suitable substituents such as [err] alkyl (e.g. nethyl, ethyl,
lpropyl , isopropyl, bUtSess$&htyl, nhexyl), halogen (e.g. chlorine, bronine,
‘i odi ne, 55 quorine)R I I alkoxy (e g net hoxy, et Rgxg—CRPOWHpoOXYy,
|sopropoxy, but oxy, pert ony, m§?¥ﬁ %%v [err] alkylthilo (e.g. methylthio,
‘et hyl t hi o, propylthio, isoprop Lﬁ Yoo E?Ithio, pentyhghio, hexyl t hi o) and
‘nitro, and preferably ac I4haVWQL;_such_substituent(s) ¥4 be e.g. nono (or
.di or tri)halo([err])al kanhoyl (e.g. chloroacetyl, bronoacetyl,
drchloroacetyl trifluori@s&dcetyl), nono (or di or (&-k)
trl)halo([err])alkoxycarbon I (e g. chl oromet hoxycar bgiydan thereof

'di chl or onet hoxycar bony?" 2 52" t Hergo fri- chl or oet hoxycarbonyl), nitro (or halo or
60 Cl-C7 aIKoxy)phenyl([err])alkoxycarbonyl (e.qg. n|trobenzyloxycarbonyl,
tchlorobenzyloxycarbonmbmﬁggghoxybenzyloxycarbonyl) Sui tabl e "protected

car boxy" group may |nclyde an esterified carbpx %goup which is
conventional |y used |aneﬁkﬂilI|ﬁh@NHpébWalo§pd5 conpounds at their 3rd
or 4th position thereof. |table—“ester*pnlety in "esterified carboxy
group” may include e.g. [err] al BASBIEEP' (e. g snethyl 65 ester, ethy
lester, propyl ester, i sopsadphereobster, butyl est@®p isobutyl ester, t-butyl
ester, pentyl ester, ten- 13 0 030 630 pent ester, hexyl ester), [err]
ral Keényl ester (e.g. vinyl ester, allyl ester), err] aIkynyI ester (e.qg.

et hynyl ester, propynyl ester), [err] al koxy{{ eusnjeret kyl ester (e.g.

net hoxynet hyl ester, ethoxynethyl ester, isopropoxynethyl ester,

¥ - met hoxyet hyl ester, ﬁ&gﬁﬂgxyethyl ester), [err] alkylthio([err])alkyl
ester (e.qg. nethylthlonet ester, ethylthionmethyl ester, ethylthioethyl
lest er i sopropyl thi onet hy er), and y substltuted a-cCr
leyl ester (e.g. 2-a Hﬁgé—barbo%yetﬁ9lOggternggégﬁ?no 3- cdr boxypr opyl

iest er), protected am no- «amu protgp%gﬂtﬁﬁ%boxy suhstltuted d -C7 al kyl

ester such as [err] al kox ﬁgfgony am no- and nnﬁ (or di to

K ri) nyI([err])aIkoxyca onyl - substi t ut ed- [err] i kyl ester (e.g. 2-

-~ Fert\but oxycar bonyl am no- 2- benzhydryl oxycar bonyl gg-byl ester,

B-t ert - but oxycar bonyl am no- 3-benz- hydryl oxycar bonyl propyl ester), nono (or
Hi or tri)halo([err])al kyl ester (e.g. 2-iodoe¥Ry#tededy 2 2 2-.10

L.ri chl oroet hyl ester), [ezﬁ% al kanoyl oxy([err])al kyl ester (e.g.

pcet oxynet hyl ester, dﬁ&ﬁF ylloxynet hyl ester, butyryl oxynethyl ester,
'sobut yl ryl oxynmet hyl ester, valerylo
pster, hexanoyloxynethyl ester,
Bster, 1-acetoxypropyl
fresyl met hyl ester, 2-nmes ethyl =
bne or nore substltuent(g# *uch as o (or
fster which may 15 have one or -Aore—sutabl e Sk

ester, 4-net hoxybenzyl ester, 4Amh§ﬁ0b€ﬂ¥yl ester, gphenet hyl ester,
benzhydryl ester, trityl thoxyphenyl) hyl ester, :

B, 4- di met hoxybenzyl est 'rfh;efhyﬁ"va% Jrg 5-di-t- tﬁ(% nzyl ester), aryl
ister whi ch may have one or nore surtable substltuents (e.g. phenyl ester,
‘ol yl ester, t-butyl phenyl ester, xylyl ester, nesityl ester, cunenyl :
Bst er, salicyl ester) awde5h@(él’ocycllc ester (e g. pht halldyl ester). 20
fU|tabIe "protected phosphonoogroup nay |nclude e.g.

b, 0-di ([err])al kyl phosph Iphos hong,

0, 0-di et hyl phosphono an poemylijﬁﬁﬁé%@mDSU|mg&ﬂQrﬁhln azolyl " and

xt hi adi azolyl" in the ' ogen and

Fam not hi adi azol yl™ for [err] and [err] and ' protecte nlnothlazolyl whi ch
yay have hal ogen" and ' protec ed ani not hi adi azol yl "orfasitfreres and [err] may -
Encl ude thiazolyl and thiadieelyl (e.g. 1,2, 3-thiadiazolyl, 1,2,4- 25

£hi adi azol yl, 1,3, 4-thiadi azolyl, 1,2,5-thiadiazo|y|). Suitable "[err]

& koxycarbonyl ([err])al kyl" group may include e.g. ethoxycarbonyl nethyl,

3 opoxycarbonylnethyl and 1- or 2-ethoxyggrbonylethyl. Suitable "[err]
;Ikoxycarbonyl group may include e.g. ethoxycarbonyl and propoxycarbonyl.
Jui t abl e "hal ogen" may include e.g. chloro, bronmo and iodo. 30 Suitable
faryl" group may i nclude e.g. phenyl, tolyl, xylyl and naphthyl. Suitable
"Bor otigel.ed oxo" group may include e.g. bis- (substltuted oxy) such as

‘dl(C Cﬁ)alkoxy (e g. dlnethoxy, dlethoxy, di propoxy) and [err]

ynet hyl ester, pival oyl oxynet hyl

) oxyet hyl ester, 2-propionyl oxyethyl

] &RHnesul fonyld[err])al kyl ester (e.g.
yl ester which nmay have
tmhbph%nyl([err])alkyl

uent(s) (e.g. benzyl




;3> are as follows. The formula: [err] is nore preferably [err] 40 in
awwhich [err] is am nothiazolyl which may have hal ogen (nore preferably
-am not hi azol -4-yl, 2- 45 am not hi azol -5-yl, 2-am no-5-hal ot hi azol - 4- yt3
“a 4- afn wot hi azol - 2-yl), am not hi adi azolyl (nore preferably ~)
5- ani n , 2, 4-t hi adi azol -3-yl), acyl am n%t hi azol yl which may have hal ofjef
[m)re preferably [err] alkanamd&rq 4y| (e.q.

f2- f or mani dot hi azol -4-yl), [err] al koxycarbonyl am not hi azol -2-yl (e.g. 4-

t er t - BBESxPEar bony! ami not hi azol - 2-yI) ],

ldi ([ergh am not hi adi azol yl e |pref er
5-di - (Fe%ﬂ ;Sg? Ryl ami Zog; hyl DhRe- 1Remoyakdiithgdi azol F@'CH =CH,
5- di net hyR®ini nonet hgfPene Y50 ami no- 1, scvharpyR aﬁl azol -3-yl) nd [err] is

cycl o(C2- C7) al kenyl (e.g. geycl opentenyl, cyclohexenyl), [er rﬁ(a al kynyl (e.g.
propargyl@l [err] al kenyl fe g. allyl), carboxy([err]{@bkenyl (e.g.

3- car box I)yl ), esterified car boxy( C2- C7) al kenyl [nore eferably [err]
al koxycarbonyl([err])al kenyl (e.g. 3-tert- butox?’caaﬁaB gllyl)], [err]
al kyl (e.g. nethyl, ethyl, propyl, isopropyl, butyl, pentyl, hexyl),

car boxy([err])al kyI (e.g. carboxynethyl, 1-car boxyet hyl , 2-car boxyet hyl ,

:3- car Foooe®pyl , 1-carboxy-1- ss nethylethyl), esterifie

L.car boxy ferably he,;,g\]alalﬂké)xyb‘d? nyt ([efr])al kyl (e. g
Emet hoxy%a%%{)n?ﬁ yl tm_pyl lambfy)hp tert-b ¢Heethyl | :
F1_tert-buRBxycar bonit Ey t bu nyI pr opyl |

-t ert - but oxycar bonyl - myl et hyl ), [err aI kanoyl ox%( [ eIR‘T’] ) al koxy-
{caLbonyI ([@5,] ) al kyl (e acet oxymnet hoxycar bonyl

thi val oyl oxymet hoxycar bonyl et hyl , hexanoyl oxynet hq,;ygg;tpggafl met hyl ),

Pam NO- orasalthereof car boxy- substituted-[err] al koxy-

;'-arbonyl([err])al kyl (e.g. 2-a m no-2-carboxyet hoxygaghonyl methyl), [err]
Al koxycar bonyl am no- and nmono- or di- or

t ri phenyl ([err])al koxycar bonyl -substituted-[err] al kc5§‘9 bonyl ([err]) al kyl
i(e.g. 2- (Step |

g ert - but oxycar bonyl am no- 2- benzhydryl oxycar bonybe_&gxlycar bo :’;trhyl)

,am no- and carboxy- substituted-[err] alKkyl HomX
£3- am no- 3- car boxypropyl ), acylami no- and esterifi ed car Haréa- .
[errdA™al kyl [nmore preferably [err] al koxycarbonyl am no- and or di- or
tri nyl ([err])al koxy- 65 carbonyl-substituted-[err] yI 8 g. )
x3-t ert - but oxycar bonyl am no- 3- benzhydryl oxycar bonyl pror@l , 14 -0 030 630
kcyano([err])al kyl (e.g. cyanonethyl, cyanoethyl, etoea)samhereof '
Ephosph noéJs%%r])al kyl (rmore preferably phosphononet hyl, phosphonoet hyl),
kest er i osphono([err]}alkyl [more preferably O, O- dlalkyl

Ephosphod(EerP] ) @Heliyttior €. 8. -—O——& di met hyl phosphononet hyl , :
£0, 0- di et hyljphosphommomethy| )1 sl pyridyl ([err])alkyl (e.g. 2- or

t3-\ayridyl mdthyl ). The term NR2" i's car boxy or esterified carboxy group

?[ more preferably nono- or dipr®r triphenyl ([err])al koxycarbonyl (e.g. : .
benzhydryl oxycarbonyl), [err] al kanoyl oxy([err])al koxycarbonyl (e.g. ' .
acet oxyrret(@fﬂkycar bonyl , pft@pl onyl oxynmet hoxycar bonyl ,

i sobut yr oxycar bopy, oyl oxynmet hoxycar bonyl , _

_hexanoyl% F'h{. ﬁggfycar bonyP”Jsangt}eﬁ)xypropoxycar bonyl), am no- and

car box substl tuted [err] al koxycarbonyl (e.g. L
;2 amn 2—c oxyet hoxycarbonyl), C1-C7 10 al koxycarbonyl am no

‘or di- or t%l &gaquﬁi (RieRY, RY, at, IR2RY.RArRSATINRS RELBST") B u%/eﬁ ﬁ?é‘f’lx] 7814 ?5')&7%‘#'"”9

-scar bonyl ébevg

f2-tert-but oW@eﬁﬂle%@Fﬁ‘#ﬁG‘?eB‘éﬁwﬁydryl oxycar bonyl et hoxycar bonyl ), .
gpht hal Pyl (e.g. phthalid-3-yl)]. Suitable intranolecular or internolecular
iquaternary salt of the obj ect conpounds (1) may include

£7-[2-(2-am not hi azol - 4- yh)- {§ 1- rret__a@ Hg_pyr; di ni®) gRLROXYI M no} acet am do]

% 3-vi nyl - 3- cephem 4- 15 %Caf

¢7-[2- (2 am not hi azol -4-yl ) - 2- crre,t hyl - 2- pyri di ni o) met hoxyi m no) acet am do]

--3 vi nyl - 3-cephem 4- car boxyIRate 1§ met hyl - 3-[ 1- (2-am not hi azol -4-yl)-1-{ -
N- (4-benzhydryl oxycar bonyl - 3- vi nyl - Gﬂ‘bephem 7-

gyl ) car banoyl net hyl eneam nooxynet hyl | pyri di ni um net hyl sul fate, 20 P

- et hysk - Rhdrdin R2 RARF, RO erivi X 201 eadh 38 defined @REVE4- benzhydr yl oxycar bonyl - 3-vi nyl - 3

a cephem 7- yl)carbanoyl } - met hyl eneam nooxynet hyl ] pyri di ni um et hyl'sul f at e.

.The processes 1 to 13 for the preparatiten of the object compounds (I) of

t he present invention are explained in detail in the following. 25 (1) .

‘Process 1. The conpounds (l) or a salt thereof can be prepared by reacting ..

the conpound (I1) or its reactive




er_vatlve at the amino group or a salt thereof with the compound (111) or
.ts. reactive derivative at the carboxy group or a salt thereof. Suitable
Lalts of. the starting conpounds (I1) and (I11) may include the same ohes

|l ust fadled for the 30 conpounds (1. 080i 638] e reactive derivative at t

e‘)ﬁ/
m no group ofg t,pgmgggpé)&gg,gflﬂ{e)fo,%)é include e.g. a conventional one, for -
pxanpl e, -a S|Iy derivative forned the reaction of the conpound (11)

pMith a silyl conpound such as bi_$ | ) acet am de,
L rimet hyl silylacetam de, etc. #('é@a g‘é‘%ﬂ% ocyanate; Schiff's base or
‘ts tautofreric enam ne type i somer f al;by the reaction of the am no
roup wi th a carbonyl conpound 35 slch asg gn al dehyde conpound (e.g.

acet al dehyde, isopental dehyde, benzal dehyd@R" sal i cyl al dehyde,
phenyl acet alvakediy HE R, Bt atidtX® aleeachads defingd ebovar chl or obenzal dehyde,
- chl or obénz alRd err/Rfeare hgc c@lectena tarededehyde, furfural, : _
t hi ophenecar b(EaJad H%GS%EWB in 'Ré‘l’@r?e“’%‘b‘i‘ﬁﬁ’dlifﬁé’%% g. acetone, methyl ethyl
ket one, net hyl gfca%e»r,waa&gtg‘g&ewbg;mgupag@ oacetate). -

Sui t abl e react %yée,adggﬁ vat | ve of e conpound (I11) may include, for
zexarrpl e, 1an adn chehatiovel@nd aubsemiest dd3criptiorh ptl thedgrpsean sicification, cditabte e@malies aad

‘act i vat ed eéi?%Pt'O"aﬂi(Y‘ep@e@érdaM"gP"aFP beeinglude (vithindee weaRe ‘a?!P?f sy Biained indetpilagq

laci d"anhydr foles | fhanca g,;g,;{toe 2 g,g(?%peo @9\5 .(&h,g prooy

d
.d| al kyl phosgggpgdvpb 21o) Qo f Qﬁ S an Fe\‘eﬁ?re is
ld| benzyl phospieika. acid haI ogenat ed phosp or| c acid), di a kyI phosphorous

jaci d, suI f ur oeitaiis’ Gg-—ftyhlksylj'ldrwmmvmluqe steaight aribrapchad pde sugh deyvinyl; rpigperat alivl,
ewg. nethyl- ‘ﬁ&fb%ggaggy' tdendyer 3c ﬂ%;m ¥ -BrH Pyt %“aP'b’dh%i‘F%‘/)‘ and2rmeshygpeopenyl,
carboxyl i c B¢ Beeiges Qﬁ BOLAIRRENES) BunchROBEILAOGL L)
2- et hyl bu y8.iriryad) Hior 3-Tor Mor@ca or SRR i vith RS HhblefiecPdriels e
benzoi ¢ aci sljynyla synmet ri cal aC| d anhydri de; an activated acid am de wth a
eterocyclic &wi rM‘M@m‘tCaP'mnmg grwmvflmm |e(gncvgber1qpqa)gl F\MOHQQ'M @yclopentenyl,

3 lo clo rre e.
4 subst i t ut 8 ; fvé’fgte ed am no "%dﬂg’y incliyde 'an aP?ndig s oelgg conv tlonapammo-
act i vat ed, easoermv et a& i ara.os A s sofe IS i
it r i chl or opheéw, aas,t-ar,)anmen&rass 6HoO [ &N\ tri- maér@nq—rmesn | nesérmsynryn trityl),

phenyl azop h 7 amwarbonwmﬁsu)amyrﬁeoe st -3renarpme1 tamouph(smw mbmoxyseebcmr/l ;1-pemeneyy |

h| oest er btg cvggm?([r %ﬁm (?gsq-@ﬂhyl %v%y Eg %8{%@ g’?ﬁ’n% gup?\auc acyl

).4 ﬁ c l ou

ﬂ N‘ met & SipK tfém:\nﬁay in C%vzsétafat'é& -aB)fid o &Rfo ones, such as C,—C, alkanoyl

EN- hydr oxys uo:cat Fordeyif] Scetyt, Nr&bidivIOKMvwthwalmdevl thovalselt, Qialo@in nexahsyd Zerd.)e €, —C;
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i no- ana @andﬂgﬁ wgm;ée;mmmlr mmpsthﬂnqof[ andifirtherfthg aboyesmentipead apids qanplpd asesit
y\._a convent?f 8 Ay PSIGeRYSRIA ! ction. h
y dr ol yS i s ap &Im ﬁ%.p{ :é é\(:sis s no% %’b‘ﬁag {lg gle rea |on is usuael‘g c?rl;recpo%t S)Jder

I ONS

‘enperat ure, so ven are substantlal I y t he sane as those illustrated

| or 1 enmoval (ii)eFacRerdrMomf t he ami no-protective group of the conpound (l-a) in E‘ji

brocess 2, andﬁ?qqéPEf'erCE'"%Fr guttip Hecrvertignal arpnpes. Beipging ehamiseh redystion a9 t"Fi‘ial fe- -

’ eacti on, t H‘é aglg edﬁgr% %E)épg)i% upgd% &%thnge&Et?qan nabplgtr g%@gh@g tin, zmc, B
pepar at eI Y QfonPdr nidediiic tEmpo Sheéthtlim lchW@dat éh?d?mbrﬂ@ skﬁ@%md%l
i her eof , gases. f&rhﬁiacidf'&etmaa’ﬂ,aﬁéﬁmincaﬂ’unﬂﬂ@f@bqnc hdid, [pesiugnesifohid aid; ]\vdamblbmractdhe
br ot ect ed c eyiokrp raold [ n [err] are transforrred I nt Oalf ree am no groﬁgt
i0| (-]
pind/ or free Caﬁr’ 53‘ “‘*“’ ﬁﬂf‘:. Vrf‘ffﬁém ,?&’&'btf.de. Jmum QEE%
b: The conpgff :um 3 %f;'y
Lompound 4! -dohoidd ﬁla& pa’ilélﬁfne&’: bérﬂmréaﬁﬁé/ ® l!aﬁﬂaﬁinl &Hurﬁ carb&%te@,rﬁdiﬂ-catal s (e.g.
car boxy- pr Otremtced/&lclgr cmupez okide, RRhneyT fiitkel),r cobalt ¢atatysisSle.gareduced| cahalt, Ranewn cobalt), iron
onvent i onal catatysth éseb- rededed an, Rgngy ispry) gndscoppry catalvitecle-p-gpduced copper, Raney copper, Ultman

copper).
The reduction manner can be selected according to the kinds of the protective group to be removed, for |
60 example, the chemical reduction can preferably be applied to the amino-protective group for R! such as
halo{C,—C,)aikoxycarbonyl, and catalytic reduction can preferably be applied to that such as substituted or
unsubstituted ar{C,—C;)alkoxycarbonyl.
The reduction is usually carried out in a conventional solvent which does not adversely influence the
reaction such as water, methanol, ethanol, propanol, N,N-dimethylformamide, or a mixture thereof.
65 Additionally, in case that the above-mentioned acids to be used in chemical reduction are in liquid, they can
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z50 'I The nmethod of hydrolysis and reduction, and the reaction conditions
(e.d. reaction tenperature and solvent) are substantially the same as thosg
illustrated for renoval reaction of the am no-protective group of the
compoupdy(l-a) in Process 2, and thePe®3BIe to be referred to said
expl and®F Onye, B udeBia a ESNRRL FoHher, b BGtaBIB kMt BBY uSRNDOXNAP FRALEEH MY bIHh® Hibve.C A
be rem)ved fiapered b@leyit, afid aheraoﬁvlemtmalmeenpﬁleseﬂanemvl\é&iat kidRank Y6k dhid6uran] driai N
t he scope thigpredfereotases that the protected amino group in [err] 55 and
{err] and/or 1”71* egg?%'tte'e'?eéﬂweafrtb'afq?uwwm qritipab and| theyrepction i ysyally ¢apTipdiopt uder ee
am no gr eup’ oARa /Y e car boxy group, respectively during the reaction.
(10) Process 10: The conpound (I - f) or a salt thereof can be prepared by

‘i nt roduci ng(maFocenﬂm wmseempwg iqspnaaorﬁlﬂle;ﬁm)smmbwlmtneetwrmeaﬂgm(ﬂtvp
s O%ﬁ r nec

In})o themgl Ptg'stgndv% g_gfd :']o is methQqd ar ref % wman "h o&.?srrlve SuHabIe
subst ant 14l | ekl 5 i notald ”;fna{ ééif end S0 S CHetrgiind BRloride,
car boxy- pr ognh@edidrvEdidihydéther) tsttaaydr&eraﬁ @rmsué thé SecdMid@EREES. u4.moam|f.canon) is

H her ef or e, dshatly the sarted a8 thosmin the hbava ﬂrs(stapgtheseeuc $temsaretusimiecantiucted uadel caxihgte at )
jare to be rasfbianttamperaiurg.Jhepe byqstepmanditiniast sterdi.ghysisalysis siephaeanoshprefeiably crigycted

i thin te 8 8@?&. ﬁiﬁ%@ ilopecia Ofgsnhsapgc.&m (SRURSI BEUR Lol AL h;.éa%%ound

‘transf or nedgpn ‘mo horus
i(11) Pr oces;ﬁ;miﬂmm b,&)hﬁ@ﬁmﬂé)(’y’ck(ldnd&)anﬂEhlcﬁuylSoalohdé, bmfs@@ia can be prepar ed by
ireacting the 8¢ eumdlo ther ngoqgem way be eiaicetl syohtds anhatkspe npoumethéngl, Ie)thandfhl S
,react i onzei spf?,f? ’ the, cogre ‘3‘@91?'!‘1’)‘ flavigg plkexy(e. ’E?g"d‘d A )\é
fadversel y’ | k ’“ ,ﬂiﬂ;a E‘gﬂ ?{,{i AHNG G BY T 179 BRBYLRENOEEt er

orlg m xtur e tr ed BBon s.a cuanf RGREEBAY, a\wsuezeu&u D@hvéntibral @adner.and t he
‘reaction is usuaaiyurylye)aispte&cbbwsrnea olmatbmembt térepapetura tollinder bapliog) ded prbeeadsisingply
:(12) Pr osespourdmy; thq@actlon mh@rwwmm hdw swestaﬁuch Qsmwie Q:awtmeol mﬂepd)r ed‘

by reacti ng“‘?‘gs “@l ol - 3pd 'é“%’%ﬁs ftaﬂ z#s

Jita leal include the sam nesast ose wen in the lanation 0 sme oned m
used in thi S8 (1Y LSt sie ﬁf& g %eaﬁes Wake .&W.‘@é d’n didn o
'Process 1. ﬂjsuesureactlon I's usual ly carrl ed out In a conventlona sol vent

'whi ch do@s nofTheardstisads eiuyexpwidedlmaws gelected dapendirgrupsnithi king ofitad mrotective groansad be
et hanol or @m eﬁ{ure t h&reof . The re ctlon te erat re i s not

TURECHEA T e ik e e ey

res
'r eacd™\n 5the co pound (I-r) or a salt thereof with 20 the compound (VIII)
@93 mp nmp

LOr alt t@p&Ris3: The starting conpound (I-r) can be prepared according to
imet hods  descr Thexdmpbungilieperadhit wérsof céilbietpedpbred madub;scm@ thie bemmangibcioeda (aVItHere)of
may i ncl udetovmvslamtlmfdweaehuoxwmeosm qrsupefsr mpl i f | ed for the co

f(l) In this 9 s aKiedoqtuac nh;% Is; ggaugtian, apd -
it hi s reactl&ﬂ%ﬁ @Eb%emﬁ%y' LAY sé tng:t lllth% %1 e E cﬁ? s ﬁﬁwﬂ

exenpl i fi edgrbup r@o:e.asoulad th.hsprdc&aQIanemaete‘soruswaA wreﬁaédﬂoedd@xmanarbna
cconvent i onal 3bd presatt inviantioh indliodss, withtn tlaackvmeséthymvenwmm@ehattmepmmd amino gnaeh
aswwat er . nipRhanddl andieribgpsptect ?1( wogroundn Biarperansiospecifip dies pRting gragpiskandior a
ni xt ur.e ‘€ heFBGPPOYAEOUPETRERBRlY PUIPgAReLBFPRMi s not critical and the reaction
is usually carried out under cooling to warm ng. 30 The obj ect
:conpounds ((ﬂbPr%isaﬁ ned accord| ng to the Processes 1 to E‘

jabove can bg T8Hfod f'ﬁ‘ Z:%ﬁff’f*feé"ﬂf il bﬁp@Bﬂ%Fﬁ'Pté??ﬁF"%?ﬁﬁ@F‘y p'l"f? V&R °H‘Bl'"é°
fextract i%n, ' p ﬁ&F inb Qhlont b1 2 EdrbR-BlotetiveSratlpl th 58 1EH n thil Cabiinh Fhdyl icRlde Q1.
and chr omat ébgi?e’tifidi}w estaFifyng 3enf Rich s dnQichkn) b itsfrexctivielequipHiedplalgaialian sufondté eulfate,
estarting com;r%gmdmuaqﬂe expl a| ned o|é{tnl diip?%s}i{gl n thag ]l;'(‘)‘%al E)tﬁ‘n 35 wPLocestﬁ
i[err]: The corpPdisad

[t he corrpffunifwég ‘fe ﬁ? dLﬂ%Pt% f§er "H’caﬁﬁl %mg E i ne? eﬁit Trabsoits T
esal ts of the Q'QHP&H sﬁéllﬁ/ carﬂ&ﬁomﬁ e Jon@b(orﬂa%h&d&:htch@oé‘s&ﬁﬁadﬁ&kély Wlt'iehce’othe
'base as exerepdtioh isett ds0v,Nidhesti/BorpaniveSte(rahydrofian, dioxangumétbdrioe eﬂlahqbggrﬁampmge

Fagent s usedthemeoft hi s reacti on may include one which can be adpp o
bconver si 8n The reaction temperature is not critical, and the reaction is usually carried ou under cooling to at

3 somewhat elevated temperature.
3 In case that the alcohol! is used as the introducing agent of a carboxy~protect|ve group, the reaction can
be carried out in the presence of a condensing agent as illustrated in Process 1.

The present invention includes, within the scope thereof, the case that the carboxy-protective group is

65 occasionally introduced into the carboxy group in R* of the compound (i-d) during the reaction.

3
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f a hydroxy group to hal o group-such as phosphorus halide (e.g. phosphorus
PICh|OrIde phosphorus pentachl oride, phosphorus oxychloride, phosphorus

i S reaction(51§ usual |y carried out in a conventional solvent which does

bt adversely of | _
 advers: emy 3% ggldt(hs SLEH %gat,eg%tf gal.tg,a ?eg?ga;w#c%ngmg Q‘Lﬁaﬁg@m or a salt thereof
-met hyl f or mam @eitable saltsioF thi stafing &’bﬁfpﬁt(&fd (IVIIR&y ihdh@ie thHeGimd RAPWItha baseFor the ddMpounds

f;|t|cal antl ¥he reactlon is usually carried out under coolln to 50
entig na rpt whyj %rsﬂémﬂuence the

: P
reglarn ed b§°r%§°%ﬁr s“"eﬁi m&mﬁ?ﬂ ol ity cHRTa oY B QD R, evahyavotaan,

fi substituted. [The saakx IoHQe rhpeforur®lis hdiQrifidal sAd e réa@ﬁd’n] is u¥ABY Bdried &t luhddr Todling to
#f i ned abOVewar&ngt able salts of the compound [err] may iInclude the sanme

It with a b as exenpllfled for the conpounds (I) Thi s reactlon i's
eferably ca Such as
i de (e. ﬁ?cé%hé% E%QSQIE &2,%&%2,, l?e %@ e coatéiund g é) “Fa saltqg%eof

se, the hal ogems feattioX® cafried hﬁ wermaum n Ieri’ei od eadn abaydra{aélsaﬁée i8h,laRd thb @ike.
i 0 noiety of Jbeimetred af hyvedlysigeand redubtipnolyjdethe resotiqpotenditignerie.§. rdactiom tprrtphetufd)
iact i on solvent), are substantlally the same as Eﬁegllqs tiafed fopthe jram 3lu'g_qcp Qfé_herqrggp pratective

roup of the com i C ret
dconvent i onaf gﬁﬁh\é?%ﬁ ﬁ Qﬁ‘fgolﬁp‘ ﬁ&ﬁ %{f cti \gﬂ%%am& c: @a?i{g{ rQQr,-,g}J guh
¢ N, N-di med heyl rédetingthd «d blﬂﬁ’l I&)P.‘.ﬂ Ralid ééY 1@hibfde, trimethylsilyl bromide
i ahydrofuraitntnredtﬂ\v}dﬂvlmme or a mxture thereof The reaction
jrperature is pﬁtpfeqerﬂt'Mamonawdmwmea@&@n thegeof sasas thyt theaprpliected ayvino gmdein R’
oling to 65a" fe g elpéﬂaﬁedtﬁ@bg}g%%’ﬂ“ B kanstormdinty freepminaasoHRSer frerratioxy
§ a salt” 5J1e f°Can be eqp &t By reacting the conmpound [ERR] or a salt
ereof with @ Fb&‘.iﬁﬂ Sui tabl e salts of the conmpound [ERR] may include the
hne salt WI t h a‘hémmonad (léo«ewtthérezﬂdanfbemrebhed OoagORY thscofippundHU) dsralsblahé}eafmm

ed inth §§ e the as th ose g i ven 'ﬂ tahe ex I%natleon L
Iogﬁsg Oésao-rl;gg:c; éa ggfrtl] 5 ﬁé’%ﬁﬁﬁ S; Yégr\#?flon so vgnt?i\?vhlE e“Sg\!-r‘leﬁrsely mguencef the

. Merdr AR FoehiE of S
Bt r ahydr of ur an Thavesa@ion Qémgiratirk Tideicﬂ c'hh)'al’ aaff the Téietld‘naﬁﬁiﬁdaﬂfl carﬁéimﬁﬁ luabidtlcBoling to

bt {cnitical wemewbdteleyatescternpamatirs. usual |y carried out under cooling to at io
hewhat elevief méketsiper ature. Process [ERR]: The conpound [ERR] or a salt
per eof can be p’ emjwdbly)maaﬂtthmgafbdmeseomemwtuhm thepom;toend G}lam'amtthereof

erivative atto boxy-praedive ngmsnny 1 d (I11) or
- roaciive aellofE s S ﬁg %Fwe? T
jui t abl e ﬁl tHive t)5 ﬁm&@ﬁfﬂm}# hoE@Wusfrﬂ@ reﬁ&ﬂﬁ of2A §mlﬁ§-protectwe group
@xenplified fenhedmpamamalintso ész ariinthleré&forie tamlx eeeeeénfesms‘andtelsraamafpounds

i RR may i ncl udiethis heacimanbe srainp—ammbcawmmsgrmml tefrérpolrefl egpatelely or at a time.
‘ ounds (1) i prasspiinyes '?weﬂmth'v S sgepe erqop sases, hatfip prate gﬂw{' up in R
RS ey

:ncl ude the ﬂ:ﬁ r?g uq' Tﬁga%rmegd% gy

i respect|v The reactlon |s su stantlally t he sane net hod as Process

1, and accord‘r9 reac Lon, con
? 'e nper at ure, éqqﬁgjﬁ ’%—@ 93:? gf f’é&% fef'&’é ,?f ; sat ngét?eqcom)%tfnd AI a[)Por a salt thereof
Process | ERR] is reactlonT rrie BEQ#”& alQr'ieﬂibd%aJh as 106 arla&é’uubﬁbnpl’ epar ed

; y reactiny the Toomp riefdis ard radusddnl aridtbe @edtionvedriditibuy (el rd@tigiemperature and
ui t abl e sal t%?"’GT"’ erheube'e tb\tﬁh%a eRRoseillstrp tER;%fe 'F%@PBG@“? Fraine-pgtectyq @eoup

il T e W e ou .

th lr tﬂ@ﬁf@ﬁct arﬂnﬂ@lgroup in R
and R? and/or the protected carboxy group in R® are transformed into free amino group and/or free carboxy
group, respectively during the reaction.

" {10) Process 10: ' _

The compound (I-f) or a salt thereof can be prepared by introducing a carboxy-protective group or a

80 phosphono-protectwe group into the compound (I-g) or a salt thereof.
This reaction is carried out by substantiaily the same method as that illustrated for introducing the

carboxy-protective group into the compound (I-d} in Process 4, and therefore, the reaction conditions {e.g.

reaction temperature and solvent) are to be referred to said explanation. .
The present invention includes, within the scope thereof, case that the carboxy group for R® is

65 transformed into the protected carboxy group during the reaction.
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' br og=de, phosphorus pentabrom de, thionyl halide (e.g. thionyl chloride ~ &
; phoggene. The reaction is preferably carried out in the presence of a/
@ise such as an organic base given in 0h0305630 expl anation of Process 1.




ESO t' BPefore reaction conditions (e.g. reaction tenperature and sol vent)
fare t9 be referred to said explanation. Process [ERR]: The conmpound [ERR] P
Lor a salt t hereof can be prepared by Suwtl ng the conmpound [ERR] or a /-,
Esal t @r eof to renoval reaction of tifk 80y - protective group. 35
f.Sui ta sal tf) @bcebdra: conpound [ERR] may include the same acid addition
“kgal ts-as exerrplTrfelce'ddeOdé (dl)\térltnermwp@anttzan bé prppmwysupﬁrubmee:os'awns‘ {id¥or e js&it thereof
-ffcorrpound [ERR]IthHRy-‘O'F‘mH" t he sane ones as, exe

&orrpounds Thi s Twnsés‘i‘h:{ A Ft'r: L;%" 4] d%;f‘%’% :tly?tl aé( g‘tg hrg'- dops %?ﬁve&elgnglﬁence the

der ol ysis.? 5:&@ elﬁﬁ&t leki ¥actl Ls’i‘:@lty'carlnhd’orit BunfbRAEteMBSriO@

as t hat |Ilus5u.%e|ctaa‘,@r rocess 2, and 40 therefore t he net hod of :

hydrol ysi s ar}dzé;he reaction conditions: (e.g. reaction tenperature and

Raol vent) are (1RPrereset? id ex ation ess E Th

L[ ERR] or a'sal i MEfRF %‘B‘f’gﬁﬁﬁ 'Béa'b‘gﬁ’ﬁ‘gr“%’bb%’eprg T"F’rcg“L1 Ee %%%ﬁﬂﬁﬁf?ﬁﬁﬂf‘"““f

'IS reactive 4 Sun Rk basalilevith Mls PhdaBss AH MRIUEE B Barky onds Ssthdse leXdipafdd imPiobess e

bgonpound ( X) or This eeaction tusvatly chevidd\amt in\aecoatenﬂdnd solaeri @Xigh ddes nt advergelySafluence the

ther eof . Sui traeskien syigh gsowatdr, mﬁ@"e'o#PQm fincl ude the sanme-ones as
Lexenpl i fi edsfoarrm'?rﬁw?a‘é'BWEPﬁﬁ‘?“’( [2)not ifigels 1 B Feoeien f Sy Fried W IRstsh geeting o
?;ERR] and (X gr ncl ude the same salts with a base as exenplified for the

Econpounds (I)(13)5Q>cess13 Suitable reactive derivative at -the -anmno group of
bithe conpound EFRR] comndmu kikdr a agit theneof camrbb ooeyargmymvcmfg ﬂtervemgwrp ﬂw)rvda §aXxheregiwith
dencl ude the s ’%@ IhP'F? d for |
R
-cordr ngl Y, doh@ , reactron condi t1 ons . g. reac ion- errpera ure,
ent and bas m)thuareectibm when the ta@ripoeat (Vitl) is ased |re)splh far, thiomeactiblbcan Bs@be@sied out in
[ERR] The2sc chppresedce( qfvpaasrasaxem!'fﬁedt-m%rp@eﬂcan be prepared b subj ecting
1 gsgpggp;ﬂve%grrmr:%m R il %Ra,i%a e R
sanme salt w tkarmingase as exerrp | f ” olr e corrpoun ds e "

l_eeact lon i® car ﬂ'haaebmuconinpurwsdmnbtened a;ntadnngrmm)drosassds 1a9 1aydemlafsdsbov§hm be
et hod of  hy difeited P@d Pyrifiedtin 2 rceyemtrooﬁ reem'er tfPfoW?"‘(Pl? §xtracliang tPreginitation, fractional

CErrperature ahea ‘?" at' ‘gf?é? 9
o Procecs 2, % S L e O o SR, P e bRy
% 0 630 Brozroaosd)lﬁm] Fhe conpound [ ERR] or a salt thereof can be -~
ed by rea&hm pound (@@hg@@ﬂtjh{riﬁmﬁqn be preparedhyceacting tibecoinpernid (B-akar a sditghereof
car boxy group ER Kanol ubst t rotected.
SR G s fggﬁwg"rpaamé@ﬁr s s pateece e pahe e B R GG eS
WERR] and LERR| sblelhBiGhdttglabéhtsiasiin Si9sachich ntay ®1¥RbE §ric @lich 8iin bk RSHIEABBONESEN
1) Sui t abl eofrageydfoky grogtetol hait groud sath éshghosymibine Xylidg Heog. phasbhdrinctricidoride,Lphdsphorus
rRR] may mc&}gt!ehlqrr#e Dymbormcmlde meosetmw!:rwem(dp.lmysphwum@b@svdf thigpy! Balide

‘ f?ﬁt It on i S! CF ;EE c@ gx:%é:fergﬂ?g ¥5_§d oﬁll mﬁ!}e "tsnesen ag @ﬁ a ti;rge sq{%ﬁi as asn or a lc base I%vet: in the

eﬁ‘”t I on _t enper Thied Feacti Gk 04y RErtied Gt & 4 dnltitral iveRGvHich doéd rdn sdvpﬂsarmtm@ae the
;’. ocess [ ERR] reactihe scabnq;ouﬂdvl{rERlR]orloer calosaédrm emmreodhlooaﬂ teestydofisane diokane, N.N-

Bubj ecting th gim fe thereof. t her e renoval rea
ke ari no- Q,ro;,,g,g'.‘f R AT o0t el Being A ' e BB o PP
t ficl ude the-sanme ones as exenplified for the conpounds (1). This reaction -
carried ouPro% s@@stantially the sane nethod as that illustrated for
t

' r ocess 2, and. tThesasirgyns (Drcher ars@}amrmfnamhsmmrpome:(c?' he qoeaetn#@rb) or a salt thereof
rrper aturg amhs%[ff Wﬁ@e que coin@ lﬁ% { @5 %:H:\;"#g:lulaée tgg‘%gné: I'séa Fj with a ase I’llf'e‘?I for the

compounds (I).
This reaction is preferably carried out in the presence of metal halide such as alkali metal halide (e.g.
sodium iodide, potassium iodide, sodium bromide} and in such a case, the halogen for X2 of the compound

;f_a ' ®- b) can be replaced with the halo morety of such metal halide in the object compound (@)-c) during the

ghe . Thls reaction is usually-carried out’in.a conventional solvent which does not adversely influence the

p.g. _ reaction such as N N-drmethylformamlde -dimethylsulfoxide, methylene chlorrde tetrahydrofuran, ethyl
acetate or a mixture thereof.

IS The reaction temperature is not crltrcal and the reaction is usually carrled out under cooling to
65 warming, : : .
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& Process [ERR]: The conpound [ERR] or a salt thereof can be prepared by

g reacting the conpound [ERR] or a salt thereof can be prepared by reacting_

{ t he conpound [ERR] or a salt thereof with the conpound (XII1) or a sal t(®

£t herept, Suitable salts of the conpounds [ERR], [ERR] and (XII1) may \
finclu the sane salt with a base as ?pgge6a®! i fied for the conpounds (T7.
i Thi s reacti?n is@r&ual |y carried out 1n a conventional solvent which does
i not adver selYe8sh ence the reaction such as diethyl ether, diisopropyl
ot her - or . pToP PRPSUEAES b PR e PR BRSO B £ e

i the reaction isichbadisales ¥f théEd pBGhdQld)-d) WY GlciBO teisttbe Sdh WHRIBabWas ebnbiiEE BP fhe
i [ ERR] : The ecomgoonssdl).[ ERR] or a salt thereof can be prepared by subjecting
it he conpound [SuR#jle mase ased &l this Ptecese ofe thepsame jagl thiosecaive( firrtbe iplagetion tobfrpeeantl

It hen, subj ect ifﬁg '?%@"r'%ﬂ%‘la‘lyafﬁw%q% L pRIVEgona! sqlveptiuichogs apy Afvesaly infiyence B

S

5 th dregft uch Fe et . r %m' hfr . .
(e oecond St Fee ARG S G P oL ch e SRR Sl LB o

i nclude the same salt with a base as exenplified for the conmpounds (1). (i)
# As to the fProgass@@p: Suitable azidating agent .may include hydrazoic acid
Jor its react]yRemiie (i ocah muokan prmsre et dtasegO Pl e
fl cal ci um azi b(g(pﬁroqbghaemltm;s_phorous L 1iethe FAPReUPL AT SR PSR STTAFY y
fcarried out i rsulatlexansdtibe astapour@kiy.6May MBI thEIQRR oRdlas S@WRITRE kof theBbhptRAESAI),
t he reacti oandsuiébleassitabicihampoens i©ficvkytisdwie/thet soine sdiywdthod hasaas exemplified for the
di chl or orret Frpgoun it hyl ether, or a mxture thereof. The reaction .
it enper at %JJG dobol eﬁﬁ;{%}g o ;&f@%’f‘?‘ﬁ‘&ﬁ%‘ S MeKinglugrdhe Pme gpeeicR BceBRted i e
cooling fo Beme réiéio_n b KD S4rAd MERod &d ProceftSt, bR SB&IRGIC. AN mathSd readftinS
§r eaCt i on CatonditiotsAE.b. redttieiempatatli Adolvest ahd) Bask e ltolbe gferfea P SdiékpRbdtdh.ned i n
fthe first Stﬁép' Fé?%ﬁ reactiop I's usually carried out in ﬁ clonventional ]
#spl vent as 1 ip the first step. 50 (iii) As to the t step. This
| cact on""cawt%‘ﬁ momundlatolBrasoh Rurableat meienie b e babP e ruflae Rt ERtTae
i z;ﬁs 6f thdTBInt PR s (@2} SrANG)b) Al ARABOIhe sdthd 61O bs exeMpitfied for the

il o

e.g. [ERR] al le
but anol , et compoands ().ERR] (e.g. benzyl al cohol, benzhydryl alcohol). 55
The reaction tBisgeactionearbe ogrrige putdy pubstentiallvthelsanteanathog @ thatillystratedsigefirpapss 7, and
carri ed Fut MEFRERST 28T FoRERNS (& FeaFtivg temmeratius 3d seivant aedo kerefgedipfald BRlagption.
above can abgpesh@).@arried out by one pot. Process [ERR: 60 The
conpeund [ ERR|Thelcorpdiad I@dh& 00l terddf &0 bl pRipaded by Bibjdc@Ghd &thpolvdt (BRPPEIBAL
i] ERR]_Jor a g$wtepf tohemayelf reactiorhofalre casboxli-rotagivagreng.. Sui t abl e salts of the :
d:onpound?®d ERR)S aﬁ%%fu W@Zﬁg_@é’ Fay Y‘;’r@eﬂ# ﬁ@bg@éa%w@ﬁ@ Fpﬂnrg;gﬁ_ep@rt&me 33
Ebnpounds ( £3TP sg%,qg suBaR'eP 9 5 6 SYBRRUAIZr ARy sl WA EARnETAs e mafind i he
S e . . .
for  he 1 ranS kI TBichSYs e By 4 RilveniblaY MbREH §i3n aduRsENE OrOUp i Nt o
o bonyl gr ouprhe gdiol@sis 18 @arfét dibylsubkiakiRlly A same fetbalasGid? ililktestdaIfarFeddess 2, and
Beact i on4d s thesafrae thy methpd pfdutdrolysis and the resstioresenditionale.os cdaction tempieratine ahdesivengitare
Biversely i ffrisdie®id sxplapadiget i on such as tetrahydrofuran, dioxane or a
| xture thepgQfe @l reaction tenperature is not critical and the reaction :
s Dref erabl y Tidlcbhfdiin® l@-1 4n&lSdit tdrdoltanBe bRpEEAEY B&LtinPhEEQRRERd (@-6i0Fks redcli® |
Mo pounda4q Elaalvame a theadniind ¢revreofa sitnhdoedf pite treer cochpbundr(Xawrtiis ngactivealedariyroat nick g
-RR] or a SEPPVEOIRYP sb?fsa}ﬁtbq;'eqf-hg onﬁ%up%&whl Iigor a %al t _%he%r eof . Sgljnt‘jg(%l e
Bl ts of the cHBNO Lﬁ%@fmfﬁ%s@@? B ey IO s s30s Ul Hola Seexolined for |
Renpl i fi ed gilompBitads () '
3 50 Suitable reactive derivative at the amino group of the compound {®-e) and that at the carboxy group of :
the compound (X) may include the same ones as exemplified for the compounds (I} and (Hl) in Process 1.

The reaction is substantially the same method as Process 1, and accordingly, the method, reaction
conditions {e.g. reaction temperature, solvent and base) are to be referred to said explanation.

R e L L ek et

55 Process @-(4):
The compound (IV) or a salt thereof can be prepared by subjecting the compound (@-g) or a sait
thereof to removal reaction of the oxo-protective group. .

Suitable salts of the compound (@-g) may include the same salt with a base as exemplified for the
compounds (1).

60 This reaction is carried out by a conventionél method such as hydrolysis.
The method of hydrolysis, and the reaction: conditions (e.g. reaction temperature and solvent) are

substantially the same as those illustrated for Process 2, and therefore are to be referred to said
explanation. ‘
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10 ' unds (I'), and-suitable salts of the conmpound (M II) may include the

tsame acid addition salt as exenplified for the sane conpounds. This N
‘reactlon is carried out by substantially the sanme nmethod as that of Proc %
13, a heref ore the reaction condi@i mg. reaction tenperature,

sol ven Ei%ﬁre to be referred to said explanation. 15 Process [ERR[:
The corrpou n InpBlindA@3A bi a $all @eRRf cah B8 plaark BTAICHTh thy copbiaElaNgr 4 Bsttive

corrpound [ Ef¥inlatios atahesattioxyt dreupcmfa skiotherofwith C,+8aakaha Butsfitutett dy protected amino and
car boxy- pr opretsmwf OYUpUEsOr)-Ri . Suitable salts of the co ound“%ER Ry
i ncl ude t5he s p d§ lts af dhecomponis {@se) 2 [@-PhiBavBiisE diecfame 2% 2a fremeliterdm

salts of th& &GuJeEE%BLnJE%Vmé QFAOWOJIJB@thS BdEpoafd @-AHEY hbi@de tRdbihe 8tes as
exenplifi edthéesm;tohﬁu #Pin FP&ER 1coNpounds Is reaction is carried out Ry
.convent i onal IThis heactiop U tarrieg day/bir sibstanitiallyathel sanedmebadoss . thaf fllestratadiferPredess 4, and
hydr ol ysis theeforee haceicion cadigonshie-or eeastion demreste Bnd palveld agp tor Regreferredy to said
t enper at ur e*RIRO8YI vent) are substantially the same as those illustrated
for Processpgeesfi3flief:nerefore are to be referred to said explanation. 25
Process [ ERR| :Thd fenpooit@sd @r h EfRRher&dt cén ogrépatdd iy @ alfjectisy thi Eonfioesiiazt) doy salt
treacti ngt h@e@qfnpmdal[;@m ot)theams\atptotttctwrge@b imRsh the conp ound %W ‘1’?2&2")
ess

Sal tt her eOf ;E‘greqaélon IS 'g;ﬁ'?gjgg:p (@Uﬁgtnqyog:t tgp:eri g aﬁ@Eim

Li ncl ude t heys e e referted to said
!reactlon | SexpRAhdtiord out 'hy substantla he sane net hod as that of Process
‘13 and tahegefore the reaction condltlons (e g. reaction terrperature '
sol vent andfr ex ﬁlt:h%l 35
m ound €)or eof
Th\-/conpou% t are% nd ééﬂb&‘e é?xeggja éﬂeﬁé fﬁﬁé%ﬂtag;eﬁgfmg ﬁgra g?thereof
compound [ R uithblesa ds M. fdQRMPMBE e@d’maasa& abith 4 e
iSUi t abl e ;S abxesipldied fdn thecompadads. [ ERR] [ERR and (XVl) may include the sarre
ones as exe rggclz' hif é?,:etwr\ G’Z ;JHS)E?% é@g@?ﬁ:&?ﬁtmﬁ%ﬁggﬂtw@b FB?? npsadquw etiveatptthoy
substantiall T d f e
Er eacti on cop ,T'eﬁ%t%}%e"éper PR TS 5T anedrg tﬁeraetm%s%?%/uea Qar&% ugsg‘ge?é:%‘te?ﬁ?o be
referred,to sal 3 expl anat i on. Process [ERR] The conpound [ERR] can be _
tpr epar ed bmeeas:@K:tg t he- corrpound [ERR] or a reactive derivative at the
hydr oxy gr oup T h?'h%&P"le?ﬁcﬂ’eb%Pfeeﬁ'%da‘P SUPIH‘é'P%HP compound (@-flgs at:oln e

ol < o N el féﬁ e T R

?Xem' figed’ t'ué’e headnk éééﬁuﬁiﬁelbus%tds\ésa&nﬁhedfb&he
ENy 0 ON-BX Yy gréwhiboﬁi&#mncl ude hali de such as chloride and brom de. This _
br eaction is preferabl y carried out |n the presence of a base as exerrpl ified

n Process &’;‘%ﬁt &%Stfmat ! he CO % T$é} cﬁfr its re%%t%e denva ve SUS’I 9&(&“1 aLg'e
h

Ir eaction _ca d@g‘m a'l’j“éﬁ i ol Esence 8 ed Condensi ng
kagent as “ex nliflusu lQQ:GﬁISd tm éo%vé’r@&fai $dant vhidhidad rlo)/adi/afsélv Ehdudhtﬁthbn

kA convent i Orsattiod @nhduelblcmbl raéhticisa Delow] tedaydrofaehydichivkdmatheoe diethy! qtlm.@tf poOYterach
as tetrahydﬂ@fegfran N, N- di et hyl f ormam de acetonitrile or a mx be at

B fiereof . The [TWA:ARFISA 1Smenspiyes APLeripel fshtheiepdipn i vsusfiecapried ot o be
Pusual |y &r rarlr'e'?in ST E%r cool i ng to heating. 55 Process [ERR]: The
Econmpound [ ERiRhs Rrtheisebatidistebher eof can be prepar ed by subjecting the conpound
EI ERR] t O r enpvEs reastiont ¢aobe cérriechaut phhéatihatpe resultiogconBapndadbiained ir) the ffst stpre This
Ecormpound Emrlowspwwcw@ qup i ascqpeentigralFolyem ot i"efﬁmg%ﬂ ip thefirst X&Rmpl i fi ed for

it he conpd nq[ﬁ)A(sl step: This reaction is carried out by a conventi onal
et hod such asThl;}y,ﬁ'g rY/cah Be calitd otEhWdin@Bicdhsdr ol ysi s, and the reaction

ccondi tions ( e. guitatii€ aledhoDMmay ewdipad &f. uz,ecalldansotesgemtet)‘xarml,eattem:tsmrapwolabtktgnot hest-
Esane as t hodutandl|eted anchariCa—E datkapel dee Henzpl alcghnd benpbydsy! giceholly e {9 be referred
L o said é#'(pl an‘g‘\elrsq?nongmggature i “8236"'833(9”" the reaction is usually carried out under cooling to

A cham of these steps mentioned above can also be carried out by one pot.

Process @-(3):
. 60 The compound (@-h) or a salt thereof can be prepared by reacting the compound (@-g) or a salt

thereof with an oxidizing agent.
Suitable salts of the compound (@-h) may include the same sait with a base as exempilified for the

compounds (1}.
Suitable oxidizing agent may include one which is apphed for the transformation of so-called activated

' 65 Mmethylene group into carbony! group such as selenium dioxide.
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ir ocess [ERR]: - The conmpound [ERR] or ‘a salt thereof can be prepared by
ubJ ecting the conpound [ERR] to renoval reaction of the acyl group.
ftsui t abl e salts of the conmpound [ERR] may include the sane acid addition
gial t s fasyexenplified for the conmpounds (héo s reaction is usually
.aarrle ut by combined nethods conpri ohal ogenati on and the -

§ mi noet heri fi caTheopresehOteh@iogds byuallyychrridymit $h a ichnvarttived salvgnt whits Sives oothidaagkly
'g'thods and r‘@fh'e't'qe@?? reastiefi suchhesdetfabydyofutapiprerpraatgee therrob and sol vent) are
Subst anti al |y, by e reaction temperptyeeds nqt|ciiticel aqd dhe rpastionts peefrsablvrarriad quiypdsreraspigs to
are to be rseferrgd to said 10 explanation. Process [ERR]: Step 1:- The
fompound [ ERRrocess @@l t t hereof can be prepared by subjecting the conmpound
(ERR] or a sal tTIttémemtefnd'(@s)loemaumerepBamba menaml'd by haactlacshle coynmpd ({@liot @dalt hereof

gal t,s of the W WE}? i '“ e same sal ItWIh . iy
e 11 e g A A S o s
fay i nclude t @mﬁﬁgaafopmegar@esco 0"'Sare corrpounds
h| S reacti-on cdis faectiomlsicareield qut by h)pstsmmm tnefhmzseﬁdmd&s tharg) Piosés8 g3, and therefore the
i nohal ogena?qcmr' @nditiqns ¢a-g. raartivo denimsratuire, selvanband taed) hroviebe feferrhd Wrseid pxplanatidni
gcessary ,5 ocess é'ned nmet hods and t he react lon conditions (e.g. reaction
prperatur e ancf B @ﬁo.sypaﬁtmiaf e drbir %f%anv%uaée LJ;@@MW&R HlePd san
br Process 2merada¢bﬂe BVabfeadtion f the LdPodRR plof! [ XX E ana
ep 2:- The coﬁptauladal coﬁiboﬂihdfﬁ@lktmiﬂﬁx&leg\e(smdresareg@mlﬂeﬂfbtyhe’@amburﬂg(l)
he conpound ablg tsa’ﬁ of the comippeing (®-i) yway lincluethe Wmdem $ajt ap pxeniplified for the
rmul a: ﬁRFgme b38, Jefi ne alts of the

)1“ rgﬁu :
pound [ ERR] ctlo Es(ifamk}é;ﬁ conv 4y anW'tf eﬁg’gt‘l: %ﬁéﬁ’:&fg Wpagd.% tmpJnQu re BRE
conpou ndSso(vbl)t) arJAnbaam.am sole hsihd%& mtaraeeh k¢ Ploadsk 2, @RY thetfolelretd Be rafeRERD Sl

i a dehydrathnl@aagrent such as nol ecul ar sieve. This reaction is usually
:"I’I’I ed ouf® énventlonal sol vent whi ch does not adversely influence :
:e reacti on =

i tical and s et b5 il DTS oo Ly R ARG Fod i
!E ~under heati n§u1taEI‘e@ﬂB$Sth{=, EdffloundBhi®- am@;wmdx‘{ntam]mcmae the sahé orie$| 85 exerhpiitiadifor
pr epar el Uye?oetmandq é.t he co ound ERR% or a salt 40 thereof. Suitable

bLLs of Lhe il °°"g§?§5m%§“"t3mpm T T b g e

@tlonal Medefl®: such as catal ytic reduction e.g. using a reducing

45 35 Thescompound ddf ora a&lahe;eaf c:ambedmaaredm réadihgitieeompamti (@-a) or a salt thereof
pndi tions (el 'h?@m?PWlSHXY'gmxﬁﬂ reef. and sol vent) are substantially the
ine as those E"g% e nsr*mfé@@é@bhm FYllparingude Hegapeonss as epaplifigdfor
 said expl ana Feact Hfs {cBRbd o Y ubtafialiPall! Gdrfm QRIS 1ERY Prdd6dsY8 Gn& drefore the
fr ane andewodi leafienndifhis (G4 asaciidhGertsuranstel30veri BAtEbass) QRAL 66 refaiiad ResaldeRblakatioh.
ih a conventional nannér as mentioned for the 50 object conpounds of the
i esent |nven'f’P°q @l“c) is 1o be not ed that, in the aforementioned reaction
B, Processes e ?@ %E;%t f’s‘:l'tf‘ §' pyaReung {Fsakonarrectyp d'f’l’fé‘“’e atthe
Baction mxt ureﬁ Rl @b of N thmméiomeumsasp&aéﬁ. R 46 o
Bt i cal and/ ocrong:emmtlrl cal |sorrer(s) it nay occa5| onal Iy be transtorned
@t o the ot her @ab@a@acmdi/ewan attbe h\fﬂom' glrosmrr'evﬂi’sl de halidb sycicds cb'aswndb@m'de

t lified
§so included WI asat E nesdls L:P;%l reecﬁ he reacpo ; eab Ssual

in r 35?
bat t he OQ e&Ese n can u.?uta eyebeacﬁ%n 016 in thf)

B the 4th or 7trhis M&I&hﬁi’kuilheﬁrﬂ&f outi acﬂi&w}knb&at Joﬁf@&fvm‘ dm!de§m&ivbﬁsay influence the
gar naceut i cateb?ﬂ{oawbps widhydofukansN.N naetm/tb‘nmnﬁdecanabmtri'etohaduxtﬂiheheab? ect
)npounds (1) arlhe teAEopRAPFAEIR NoE Hitira) ansdherpactien ieusyalivicarriediat ursker eoplingfieheating.
ﬁsgnt | nveﬂpgo&gs% novel a‘&gs exhibit high antimcrobial activity,

®hi biting the gho¥npoid )i
uding & amqnosnfcrhuﬁnté%%@gy %g}gegﬁé?/g; #@%S%ﬁ%ﬁtﬁ%ﬂ%ﬁ@@aﬂﬁﬁom
ahtimicrobi al ageitable, sa'egfpeectaddoyncf (@rc) orealincrderihnisgrbe aid aaitias sBtus\wRenghifidd r the

. mpounds {1},
. Il ow ng dat @ This reaction is carried out by a conventional method such as hydrolysis.

The method of hydrolysis, and the reaction conditions (e.g. reaction temperature and solvent) are
substantially the same as those illustrated for Process 2, and therefore are to be referred to said
explanation.
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3 er to showthe utility of the object conpounds a
E::on t hé: anti mi crobi al activity of sone representative corrpounds (1) of thig=
|nvent_| on are shown in the follow ng. 65 23 0 030 630 (1) Test 1: in
¢MAtimcrobial Activities. Test Conpounds No. 1 \
7-[ 2- AN#AM not hi azol - 4-yl) - 2- met hoxyi ng ?’n do] - 3-vi nyl - 3-cephem 4-ca
oxyllc acid (syn |sorrer) (hereinafter re erred to as Corrpound A) . 5 No 2
F'Y 12- ( 2- Ami n@tokasa@o| - 2- et hoxyi m noacet am do] - 3-vi nyl - 3-ce rt?o
t>_‘/3y| ic acid (s%;nThF ;ﬁﬂ?ﬁ“ ﬁ'@r"éi’ PRthessof F@P&PP@H‘*‘EBVS&E’G%W(S&?{B"%Y @ ?m°"a

[ 2- (2- Ani nd sa e ?amp&m (@Y .R&%%%d%d?&d}ﬁbm’dm%&@rﬂb\ﬁi@aﬂﬂﬁ@r
:boxyl i c aci dc& nds3er) (hereina ter referred to as Conpound Q).
7-[2-(2- Armi not mrhazreéc::dh ruaﬂv @é_m@i mbmsrﬁbncairrbetkgdetchmw}smsrlmmnydlmndﬁleuyncmhno'
facet ani do] - Jmingegherification, fofl

Yﬁtﬁmﬁ&e‘@ tu‘:foy o g Eeagl%n te pe¥ature angesok/ent) are
her ei naf t er ﬁﬁﬁl?’@t’fﬁ m&m n‘%%

h{ (¢] 2, and theref to b ferred to said
ag (2-(2- Arr} -car boxy h°(5xy|cr?1 nGacet aer??og]ar% oV|en)r/ 3e cephem
.- 4- car boxyl'i ¢

acid (syn |sorrer) (hereinafter referred to as Conpound E).

9. 6
N7-12- (2- Ami NQigRask 3:Or ot hi azol - 4-yl) - 2-car boxyrret hoxyi m noacet am dol - 3- vi nyl

- 3- cephem4 c&gtb‘px;d ic acid (syn isoner) (herinafter referred to as
4 onmpound F5 1 5TheNompaund {@-b) or a salt thereof can be prepared by subjecting the compound (@-a) or a salt

f7-[2- (2- Ami nd'neI*ﬁOé@o'meBW ction gfitheaeyl asoupar boxy- al | vl oxyi i no) acet ani dol s34y
3 coonen i T b e A B R
:-Lompou ds (1).

7. 2- (2- Ani’NOt NTrae factibn Jan Be oo o e A N
i M 4- car boxydmnoetbmlﬁcttlérs ongwéw roggigﬂfewemﬁfﬂer refer %'ed t o ?f%@ an 'éLfvent) e
PRO Test Met hod sg‘é g} njg

jt wo- f ol d -agar® EL g{d{:ﬁfﬁ'ﬁ' o W@f%o&s"é%e es(}‘grro f% dﬁ%v&%?o I'0opf ul %t el
Fover ni ght ul E@p @L-each test strain in Tripticase-soy broth (aprOX| mat el y
1P viable cell sTmbmmdn)i (@eir § Saltemkeotica he prewardd bivm‘acrs'lmec mun @‘b)agma)tthereof

kcont ai ni ng grwithdte comeendtXW pihe fognuigidt *—GnQ.iwhereingh
ot ni | %h?b. Bl e erint (4 o PR ot wgﬁé b oF Sfeeblifo gy

i ncubati o n% t,g.x; is PR 1N carried St bn thesTbdehd® ola dflydvhtiag bEdRRuch as molecular sieve.
EM cr oor gani S rrs $ﬁ|§ &B oh RQUSGANY Sarfédtl UM a conBationblsivent Bihich idses3it adversely influence the

l_-';i'est 0MPOUNdi@action such as N,R@Bethiderinamide. ATCC 6633 B 1.56

The reactlon te@perature is not critical and the reaction is usfllsgmed out at ambient temperature

-

Further, suitable reducing agent may include e.g. borane and diborane.

The starting compounds thus prepared can be isolated in a conventtonal manner as mentioned for the
50  object compounds of the present invention.

It is to be noted that, in the aforementioned reactions in Processes 1 to 13 and () to @ or the post-
g . treatment of the reaction mixture therein, in case that the starting compounds possess an optical and/or

_' oteus mrabilis 50 Test Oorrpounds 1

A Process (@: 0. 05 <0.025 D 0. 05

05 E The companao(é‘ab) or a salt thereof can be gregg'ef by reduclng the compountp(@g or a salt
M. 05 60 40  thereof. .10 H
0. 10 Suitable s@its(dp tt@ﬁ:o@ﬂounds {(@-a) and (@-b) may mclude the same ones as exemphfled for the
E s compounds {I). . '

? ,__he\—‘ This reaction is carried out by a conventional method such as catalytic reduction e.g. using a reducing
d agent.

45 The method of catalytic reduction and the reaction conditions (e.g. reaction temperature and solvent)
are substantially the same as those illustrated for Process 2, and therefore are to be referred to said
- explanation. '

:he

geometrical isomer(s), it may occasionally be transformed into the other optical and/or geometrical
- isomer(s), and such cases are also included within the scope of the present invention.
55 In case that the object compounds (i) have a free carboxy group or free amino group at the 4th or 7th
val position thereof, it may be transformed into its pharmaceutically acceptable salts by a conventional
method.
The object compounds {l} and the pharmaceutically acceptabie salts thereof of the present invention
are novel and exhibit high antimicrobial activity, inhibiting the 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 as shown in the following data.
Now in order to show the utility of the object compounds (I}, the test data on the antimicrobial activity
of some representative compounds (I} of this invention are shown in the following.
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ji 030 630 Test Results 3 MC [ERR] 5 _

croorgani sns Proteus vulgaris Test Conpounds 2 F

3 05 to G <0.025 H <0. 025 15 For

hera ic adm nistration, the object conpounds (1) and the .
thar made{iti cal |y acceptable salts ther ®f0 rg)p present I nvention are us

tn the form of,geaventiNakmRidlNRsGH e cal preparation which contains sai
ronpound, as afekd ObhpbuHgk €di ent's, in adm xture with pharmaceutically

_fccept abl e carNad. er7/d2-2Aminabiazalhs- mgaethmcymﬁnqacmrgm}smnsleﬁ-qephem4-¢armpmnd acid (syn
ixci pi ent whi ch i gsomerihetsinafidrenferesd i as Compaind 8k al and ext er nal

fdmi ni strat ForNO Tﬁéz-ﬁmmfe%?e'tﬁ'\@z%et PH'P%ﬂet eyl Beenhamdprberviieacid ¥t ch

S tabl et, u!i(_‘?s E@\mmothmegl })gzﬁ%if %é“rxﬁp d.ﬁ' afVQI?IrQ é%ﬂ@érh%%#&&@(@yn
guspensi on syr up; I, i dee here may be 1 ncl uded

n the above mcepar[atztmnmuuw)a:(y 2-5mbﬁtza%as/pthe)tyaé)bdnymengmgem@;awm -84 ng
gents and ®t her conrimephemsb@cboavdidadid (m'ssowdltheeay\aﬂemfmﬁe to 3{?&?

Learate, ter e Bi7d2 %‘U% agal-d-yl )cij'e " t‘m% etagjdalst YRy g paem&éf'a?’fyhcac'd |
jar, pectin, gegiileATETEBRYe g.m%gcegm G0y Gk 25
il1e the dosage g rbi syfic defalldyR 14 m’{ naﬁ@ﬁfélﬁ&}ba@t%@ﬁ pal so depend upon

he age, cotfdiNd. Drrg2-(2fAniifehipata- \&Wﬁ-(trar&-slclamdxmlyldxma@a;stamaiokti-mdvl@fcenhhe-4-
prpounds (1) to berbem qcedisvn ispmer) (h e,fnetetfrredtam@nw %5}%3 en 1 r;r_g d
OUt 4,000 rrd\lcb?atdg ni mera ’éqf\:tla ?fg%yggspg unﬁf}t@}mg vagwb ﬁaﬁ ﬁfar AN
;erage single doSE° 51" §H0 ’t eb'ﬁ 8 500 ng, 1000 ng, 2000

§ of the of9 ekt Memgaounds (1) of the pr esent |nvent|on may be used in

‘. at i ng di sease wtm‘mtnbcbbbyacp‘atvh@gemrmmw bvmmvgnefnlidsm Dlami'uﬁon fﬁHtf@d as described
Bl | owi ng examslons are glvenf seo ' ustratl

; P Pae ﬁo uldxfa 9, ﬁth ma?e%y \r/’lab:’e
b it on ooty 3 gttﬁatha@tsté%* o kﬁﬁé o %ﬁj&f i gt

ided dr opwi seinfub&tRoRROIZLSoP20MtsOr | de 18 59) at -5 to [ERR], andt e
Exture was stirred for a while. To th|s soI utlon was added

#(2-f ormam dot hi azol - 4-yl) - 2- met hoxyi n‘; e acid (syn_isoner) (25.2 g)
| [ERR], fgllowed by stirring at the s ??é ?é’ Lrature for 40 minutes to
‘epar e the activated acid sol ution. ZPq,[.,tter hand, a m xture of
nzhydryl 7- am no- 3- chl_oronet hyl - 3- cephem carboxyl ate 40 hydrochl oride
i 5 g) and trimet hyl sy Migtcaegabiens dg¢ (104.8 g) in ethyl acetatq (400 m)

i rred,at anbient [emperaiuce | Gtraghyiopsopystauteus Tp Betflys subtdlig) |t ant

Ibl uti on was added the REEIGPEPRY%C]d soPWFi'6m prep redTHefHPe lat [ERR]

ith stirring, and the gtirrigng wasjcontinyggl at -30] to LERR Tlor 1.8
fours. After addition of—wate+r—(200+HJ)——the-—organi-c-tayer—wassepar at ed
it . The reppi ned aqueols solCution s extné&ted wth etlyd acgtate, and
i s extract and the organiC Tayer were conbi ned and wasned W th a

ated aqueous 45 solution of sodium bi carbonate and an aqueous

it i on of sodiumchloride, followed by drying over anhydrous magnesi um
B fate. After concentration, the preci pest8ésens subst ance was col | ected by
i1 tration o gi ve benzhydryl

1 [ 2- (2-for mami dot hi azol - 4-yl) - 2- net hoxyMifi ¥F¥et ani dol - 3- chl or onet hyl - 3- ce
ghem 4 carboxyl ate (syn m@g@@,,s&,@ 2 g). The filjtrate was evgporated to

Bl yness and the resi due‘vva-Nash\ergvaPtd%etﬂineﬁahyé gt Pedteds animabito\jer t he sane
@ oduct (7.9°g). 50 Tot piresyCamhmbun 1g MR (Nu'ol): 8250, 3160, 3110,
§¥80, 1720, 1690, 1660, [1630, 1565, 1540 Cgt R u!ﬁ?ﬁl PPM[ERR]: 3.70
bH, broad s), 3.93 (3H s), &. 47 (PH, b’%f3d s 5 30 J =5Hz), 6.03

H dd, J=5Hz, 8Hz), 7[03 (14l S),| 7. 17-olos’3 (11H m ,0.08. 62 (1H s), 9.90

s H d, J=8M). 55 Prefaration 2 To
4 sol uti on of benzhydry E . <0.025 <0.25

&} [ 2- (2-formanm dot hi azo[~2~ yT = 2= e[ NMoXyT i Noacet m n01 % cnrar o-

b -3-cephem 4-carbokylate (syn lsoner)(25 0 g Byl agetate (300
ét‘: was added a sol utioh of tGI phenyl phosqml ne (2;L 0 g)o1on tetrahydrofuran
‘? 70 M), and the m xt ufe—was—theatet—under—reftuxrfor—16 l‘lourq. The

[k eci pi t at ed substance yvas coll ectell by ffHOtratlo to of-%Pe

/- (2-(2-formam dot hi azol -4-yl)-2- 60

bt hoxyi m noscet am do) - 4benzhydryl oxycar bonyl - 3- cephem 3-yl -] met hyl -tri phen
|.phosphoni um chl oride (syn isoner) (17.7 g). The remained fil trate was

bat ed under reflux for 10 hours. Simlarly24the
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t'at ed substance was collected by filtration to recover the same
pro_.uct (9.75 g). Further, this operation was repeat ed once to recover the

samg product (3.3 g). Tot al yi el d: 30°§§ ggg 1. R (Nujol): 1780,
1720, 71680, 1590, 1540 [ERR]. 25 0630 Preparation 3

[ 7- ( 22\ - For mani dot hi azol - 4-yl ) - 2- mJest@estitaB noacet ami do) - 4- benzhydryl o

bonyl - 3-cephem 3- yl ] nethyltriphenyl nium chloride (syn isoner)
g) was dissolved in a m xture of ace%‘fg@g)(l@

(
0 m) and water (10 m), and

“solution was adjusted to rHchq,oo%ar‘ngN aqueous sol u{t ion of sodiumb5
e

hydr oxi d&, foll owed by extW tProtdRs viabdrie let hyl acetate (100 m).
The extract was washed w tlhtancapeemisSisol ution of. sodi um chloride, dried

i over anhydrous nagnesi um gutfateamd—Them eva prared to dryness to give a
| residue, which was pul verilzed wifth dietlhyl eff®r to| obtain

.y ———

i

benzhydr¥l - 7- [ 2- ( 2- f or mam{do-

<0.025
t hi azol - 4-yl)-2-nmet hoxyi m aacetani do)=i3-trighenyl ghosphor anyl i denenet hyl-- 3
- cephem 4- car boxyl at e (syr |soma{) (3 719).<002 1} R (Nujol): 3300:3170,
1730, 1670, 1580 1540 ‘. Preparattom4—Tou a suspensi on of L-seri ne (50

g) in wa'tser e ut'aﬁ 'ar'l amahq ggp % ’%ﬂﬂ’d fp'iar'r'@eﬁyr'%(gg%ta' Ateni )
and 2-tert- %{531 ar |e[?h dﬁ\%ﬁf 'Eér a i ccep%a%fi Tam@rs
m xture V\/agu&tag b 5ShA or KRRIRRERE dﬂw&rc Rlsu 62 WFaE parBihtbr@r ankl BXTEMA|
of t he di oxamisistritios. Tmemnarmedu Lye enagaties! rodyi erin welid feroly sust actatie, qnhhx&, Powdet,h

an aqueous carsele. m'w'%famwaﬁes%ﬂan tsmﬁnsmeweer WEW"@P%@OWG h ethyl acetate

F (200 nt). Ugg:nﬁeg%e??sﬁégrg ef con only %éa% ves aszq;‘ﬁlo x%hawy betﬁ @brh ng age:'rbt:

-h drochl or ighered

a\ﬁér ﬁ‘ec aﬁo%}@llvé'%:“le?a eouztaﬁ bif eneTh

nthen! ﬁ%te‘é‘

I:CO i ned elglyydi. acetate sol utlon was washed WI an aqueous sodi um chI oride,
drie

F

d ovar anwy-tbrtlmmsmgﬂwomwmmdb ﬂ)amae vam ﬂom Iaemalspdnmn troattiechgelcoreitioned theed

pressure. erpa |E"be3fé ) d | er t(aln§er|; raliagauRss betwezr:’ ;emo%
a2 she Bt S R R R S
vehtioh Maf b ave

- di sappeare 8Fn traafi

-1 esi due, sowhi Cthevisiowiig |e)l&hﬁple3@da diveh lfor chel ;mqqaﬁeaqrwustamhgethb @re@éﬁt ﬁnwnnon
lr

N-tert-but oxycar bonyl -L=*s€ri ne benzhydrgﬁtester (109 g). I'.* R (Nujol):

t 3250, 1746, 1677 [ERR]. N.M RPT'EFQQ]’“B?B °°m£°‘§'7"°‘(9H s) 3 73 (2H, t,
FJ=12. OHz), 4.20 (1H, m), 4.93 (1H t, Ppd@ida), 6822 s 7404@04
W

 br ogek ) 35 Pre athtlen OSNA qfﬂ‘%'ﬂ\(f d°DE3 b?ﬁ9§ °f % '“” ‘g
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le
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.24 hours. &tt% o'ElﬁFfDMRd é)fmuitb@ 8 B¥RNAIry! tAdniieRenidatetindGepbemdchratiyate

was adj ugt Q\ddrbﬂllcprbb @5.5 glan@trindethigisibyitetargide O 048 Q?O'dﬂtwch‘yul(@ﬁ F‘(ﬂé"a&ﬁlﬂfef’ Pféﬁ‘b'e"t

ik @930@%5 6d Berared With
eﬁﬂer SHARAHAS asdOtishd vathl aQEtuGieed aquibous
rs@é“ﬁm rmﬂfbeﬁdtd-lﬁﬁdsddl anicﬁs sdigtion huf Sodhonh tiilorizie, faklowved dd cleying over

cwashed wi t Hereserapire ot 20 snigut s5‘00thﬁ1resxlt solgtiga
Fadj usted t @ m'mft'ffﬁ'ﬁ rﬁgj ﬁrgmé(gh’aegm HI Wmum ﬂlﬁaﬁﬁ’
g nic o

T::'.et hyl acet ae;gﬁ%g

% dr\w, ng 0¥5ersoﬁ

~dr opwi se a aaaraausmgragmmrsam nmqnaheprpqtpneteﬁcyrbsta@cew @“cherdrbgﬁ'ﬁ '°"$3
%startl ng 359“(90 hyselydr! el (2 L tlﬁyg ?‘? Vo A o
of t he sol }@ V"ifmﬁ‘g ""asewff’ol8 eri z vvrth sopr opyl et her
to obt ai g, %a gxycar ony ormserl ne benzhydryl ester (117.0 9g),

rrp [ERR] > I RIR. «muunotsasn 335@@113312&; 172856905 8660 s 385N5H R f

5 BT
el ™ s oty },’;’gg% S LR ey P O Lot S

I'on of.
7 (2- phe %/I acet am do) - 3- vi nyl - 3- cepherpg, —agag,bpxyl ic acid (15.3 g),
*N-tert-bd OXY To CAlsBIGIA ol bEhydAE DRAZIyRHNydotitiab Bty 2ibet S(;)x;;|m|noacetammo]3chloro

"t ri phenyl pheaphsashé rﬂr@-c&bggylamdvrdlsmél )25.0ch) irv ethid detate 58

) atag addpd
,l n tet rahydtrldfem"ems M‘sdzrﬁ "waga*hréra E&%ﬁf }" wﬁw‘f%g‘?g&ﬁ “2{33;54-,,”.

‘was concéht fa

l

'was  chr orfit gt Sphelol{®

bR Xt Ur e
eReRSinddIfiRtrd eﬂmﬁl M&eﬁuﬁd@ﬁde Skatarly, the
rdi.ssol ved Iﬂi‘re&\irtbt)é samse.haat @a amedndd) by tingtionas hedvenitiehsage mﬂweroleéS S)oali"’t!r’ﬁ'i this
b| car bonat eor&radorawaser ted gnaedeltegavetthe eamecrscduptdd eed by dryi ng over

-anhydr ous n’é@hws' u-’r?ﬁ éq e gﬁgq%\bq%@f ohihe solvent gave a residue, which

m?) eluting with nethylene chloride,

.reaction m'i&‘ oﬁlmmo Wn): @j ryl & a

tand 50 fractions containing a desired conpound were col | ected. Rerpval of

#t he sol vent gave a residue, which was



i pul verized with diisopropyl ether to obtain
i L- 2- benzhydryl oxycar bonyl - 2-t ert - but oxycar bonyl am noet hyl 7-
1 (2 phenyl acet am do) - 3-vi nyl - 3- cephem 4- carboxylate (17.2 g). |I.R (NUJo‘I';

: 3350 767, 1735, 1718, 1678, 1635 [ERR]. NM R [ERR] ppm|[ERR]: 1.4(¢ 9’5
il s) 3@"2 4.00 (2H, ABq, J=18Hz), 3.57, 0(039 €30 4.55 (3H, n), 5.13 (ML AB5
d, J=3rz), 5.35 (1H d, J=11Hz), 5.61 (B adfbna)=5Hz, 8Hz), 5.68 (1H, d,
J=18Hz) , 6.86 ( flth-(2FbrmdnidAhidzditd-yiichnethloxliditbaceatiio)- 4—b%zl3/ﬁry(diH;arb®)-vl 3-tedhém-3-
(10H, broad s)imetBylphdniiphosghonimBitgride R%rvep@m}t)l(ﬁ)sﬁg?l was rdisgelyaddn @fmwgswws ¢frrsetore

'pent achl ori ddéqm) 5n atery(tQ rdln.ned the sguﬁiﬁ%waaﬁajuﬁg{ H 1ﬂem % %}f mos qﬁ@
: 10 t ith an
160 stirred sat"vaigAe fllow Befpndnipeimesy aéavld: ( O ol i extiest yrap ivg

%N\Gﬁﬁ mydaaéﬁdﬂﬁtﬁ-@hrydhenylphosphoranyhdenemethyl -3-cephem-4-carboxylate
L7- (2- phenyl adefnammdza 3.Bglvi nyl - 3- cephem 4car boxyl ate (10 g) at 5C, and the
m xture waso sti hﬂekﬂluat) 33p@314% 1#30¢ 589t W‘éc"f‘ or half an hour.

After the
reaction mixture was poured into nethangl Q odd) at -30C, the mxture was
Et irred at [ERR,fQhspbiloh ofllsdinéilso of ﬂ'vJa& Y afkdl@ibsian® (50@inI) Watetdddddtethfigmine

and t hen adj usdol rﬁlgadd@-@dﬁbﬁoﬁcatbdnhlo%laqﬂ-ewlsla@nﬂllit(ﬂﬂ13 dx end uue mixifire aMas eﬁred at
gfvapor at i ons anihéent tegipenaturafas 2kaursa Afterdempyahofintbe H?F@ﬁé & FAM3ined aqu

L e e R

b h arcoal . Th esofihh\tcﬁlaﬁ& NRE oY aihQdralisRbgresle sukrael hiﬁﬂﬁbnpbrﬁbﬁﬁitﬂﬁ unden Chdbd%é pebsure
*‘;, s added bgrmanesondeoirdtoussthdited daspeist b eqiution bl qazodm‘rewlrn hgnia &n epy F 4cefiatedill the starting

M/ apor at i on. cpneowg\raelgleannaase It El*alvifé’ﬂf topraghynf 61"9 v ch
.‘.‘ r and di I\gﬁﬁplﬁmﬁdv&% op§ ﬁbtalom %utoxycm senn W r&gsft?@r?g)m

 2- benzhydr yl oXykard) eéhogm%rd@pwm PRI ORrRYA.93 (1H, t, J=12Hz), 6.82
E am No- 3- yi NYH, sg-meploa,mr&d@ar boxyl ate (7.5 g) I R (Nujol): 3350, 1773,

¥37, 1709, 1693 [ERR] N MR[ERR] ppm ER 37 (9H, s) 3 47 3.93

5 H,_ABa, J 18 %‘EQ\? éa é H'B'hen@r
‘; 1 1HZ) ! (ﬁk n?"aﬁ E@Y (50% eall ?npxia ‘or 24 hours.
i 7. 3Zo r re &,Qhe nS&JS&lﬁB&J utiod was adlusted to pH 8.5—9.0 with 10%
_- f or mam dot Euuaﬁﬁlso&umlh)ygrloyoe(y:hd the@ @ashefl vith efjyl amtmommkyb)aMm@sultant aqueous

ydr ochl ori desc@ﬁno@wgs)adxusremwﬂo mqonn1h dmt&or Wé&npﬁr withgathy

‘ over u h
jpt ur at ed aquE w'gs hg\ le a sg utlon of dlazo n ?e am maﬂ)%gteq; %ﬁ‘g{aﬁmﬁ
g t ur th &aﬁ\fj §Vafdf thel sbivéht gk alrédidue, which
3‘, sstfve t e WEbS Néqnie@ mrm dﬁ§dp pyll ¥ Qi 6bta| Qerﬁﬂﬂﬁ@tﬁbo‘iﬂlﬂﬂthbmbsm benzhydryl ester
gbncent r at ed 1107.¢g)vep 826e-109°C.100 . The 15 precipitated materi al was

;,n d by fi Il{fy BiuiotP500,E33h AtPSA16 i
;_xt re of %leh:;_,dﬁ@@fpﬂm(ﬁﬂc'dnh“w é}.?\é\?}%ggrlsafats?%ﬁ liéésglg gal‘,in g J2efl), 6.92

I xt ure of “Bt té and water, and the organic | ayer was separat ed
it . After the aqueous sol ution was extraepastionist h et hyl acetate, the

Qi-then dri edvbrut L &5‘9‘”*" "Jl%f?é ul:clfor e “T"r?’“"e*" L GHE ented
pve 2-(2- f46r P ﬁ)ﬁl rgactfon ridected ess@td td gl\}e%(?éw:}z
®- 9 9), np 1 & Gis Ive vt adefatdl (80 ﬁ‘?taaﬂ ﬂﬁﬁweabﬁth{@n dqueo dh’ot:li]&l‘blcarbonate and an

1‘,‘!‘ ncentr at ed Taﬁ)Jeaus/yaﬂlunﬁBhlaffdeYBIldﬁeﬂ b tigling leer rwdno manesihnmlﬁem Remoyd of the solvent
B | ect ed by fopveta ratidugwhieh wa@@we\etosnehegm GIUQ@ jih methylene {E egand

' N R e gfmw Sk

A7-
da)L3-vi (17.2 g) urt er to t he Itratev

glls added et hyl m&hm&sscﬁmﬁmhss mmimsa1m3ma‘dj usted to pH 1.5 W|th 10%

flldr ochl ori c aci MM.A Dbino(MMSObly): $.6paH.31 3. 4@511?“ ARe Jeidizl, 3.56 EHay) 45 Ggrzﬁfﬁ@ﬁ

le remainew &y @55%56 %@éﬁ)ﬁ my&"ﬁ 168 . Tt 486 (the
Bnbi ned et hyV=at& & 1 % a0 Y a%q%%ueous sodi um chl ori de
gid then dried over anhydrous magnesi um $edpb@atiéh7 Renoval of the sol vent

jve 2- (2-f or mamacioxturk b pribephohs ybitacBioriad fa5)Y pytidine ticati) endarastiay| ns Momm was

1 87 g), npo rswagemmer)tten@eraturefpr hlalfa rm -3 ereﬁfr'teotsuwww g\gﬂggg
amino he acet 13
MR -8 ppm )gof a%d d % re r alfj;liﬂ g}rt ﬁ%ﬁ(
; To a S 5!5% e i rreld Qi: uﬂ%%\?/g@bv
) were adde &reaitwabum@wwaﬁmiaylaupsts‘grwra;a mw&my%rgduecﬁstsemurﬁlr@d@ﬂl)ie e
N- di et hy |59.I"thpol’mmlﬁ GheSesidup wasiexttadtdtiowithi mxthyiepe vtaride.{The extrdct aas @Eshedhwithan afiggous
i minutes. After adjusting to pH 5.0 with 10% aqueous sodi um hydroxi de and
: agueous sodi um bi carbonate, the t et rahydegof uran was renoved by
aporation. The residue was dissolved in a mxture of ethyl acetate (200
g and water (100 m ), and then washed with 5% hydrochl.-oric acid and 40

i aqueous sodi um chloride, followed by drying over anhydrous magnesi um
stl'tate. Renoval of the

uti on aporated to
suspensi on Mﬂsﬁg § si %&ﬁ Ve¥ized with diethyl ether to obtaln benzhydryl-7-{2-(2-formamido-.
car bonyl - 2-t ahj

Wnbi ned et hyl a‘lcesbatnm ob|7te- pmvlmgwmwdvlwcewemrﬂ-oa Btbﬁlsacgoﬂﬁém chrfestrbutpxy-
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@ave a residue, which was pulverized with diisopropyl ether to
F'L- 2- benzhydryl oxycar bonyl - 2-tert- but oxycar bonyl am noet hyl T

acetate (21.3 g), np 92-94C. |.R (Nujol): 3350, 1735, 1727, 1704@
SR T e D O

, S), S r m xture o
Nzhydr yioaxipcaibtierapd thgn dried pvep arhysirg csaminn espUrasilfate.dollowed By tieetinuoydtb @t adtigated

go )N hyses e Het wgearoeen erresivqeép ?erﬁ"ﬁ@"@@s o ?ﬂie"e rsobart o

N- di et hy|ft}F % remaying e | e '?jgwf
ur. The re t?‘ﬁg éh .Haejj‘w%-%‘fc um&i.lb‘é%&% s gEgefB %% ity

edltd, and the prea:npmt,at assoeE N3zl 1708 3693e-ect ed by f| I'tration and then
midgashed with wat &MRBEPINGISIO-Ba): 1H7 S8 Bh/3.4703- 82k tABg J =4 8hz), 462 (3H301)4.68, .02 (RHABq,
e ol uti on was eGP (kI 1HR. SR8 (U Gtk b8l (1% ALRIHA. Yl iHa18Hed By 1oH. o
f anhydr ous magne5| um sul fat e,

foll owed by eva o1 tlon to give a residue,
whi ch was puI verlszugp

, Hrﬁ? AR |-5§}ﬂ;€ I dt'PP) nd methoxyl hydrochloride
E - 2- benzhy dr yls@x)in abBrd iz daGibst Bé’w Baqy s eamrste%a;q o Baoonate and the
.mpht hal i m dooxymued ﬁiseen(raéaﬁarg&em Peinpéiatubdfor 4.7 .hBurs.(Aftef ohtet wasl@ed thed in brde to

d@houl der) [EmplveNeNBﬂJble{fEﬂFq tﬁmueous seeu gtalscos- entrgety o e gt 198 - Ihe
[ 89 (2H, b’ orfecini ted a folo e Ey vm ure’of

ed b ar]
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%9%§He3@vtth%ﬂ odﬂﬁﬁ SHlor{dé Qn@ thed iled over anhydrous
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1 Brﬁ2xed 65 sol vemimefs DMSD-RA d.18028] 9,830 (TH, &ics.670ms, scont ai ni ng a desired
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" benzhydryl DLh@chE'P'tc-aﬁﬂ an Ptatswﬁtfh ot etota qaeaés% t ana s "m
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! ! ¢ ylamjnogthyl eta
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et hyl ene chl gnivdeug m@@nemurr sm%e delgwed by ’3'49“t"® giye gpgidueophi ; \ggzeavth
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) g hloric acid. The separated
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oxybutyrate (5.0 g), np [err]. IR (Nujol): 3340, 3305, 1730, 1695 [err]. °
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{ hydr oxymet WI“—“%Z'-"' B cephem - 4 - carboxylate (118.6 g) in water (1000 g
tm) and acetone (600 m) was added dr epparsnizenzoyl chloride (42.1 g) under §:
i ce-cooling V\Fﬂfosrt'ﬂﬂrﬂﬁqtmgroa v"iﬂ@:-wmw'reethmmnmqehomcm X%mr esowae B8atd nwas | y E-

', St i ng tﬂf}im ﬁ? A %@ogoﬁ%%f’;%ﬁg STy P TREMEL o

i xture \as H (NGbS: 5§m1gsb1 186d) 186b k-'Cconc. ydrochl oric aC| d foll owed by
'_ enovi ng he AMBLSEPe (NaLCOMRB0):r5p2\WiH, k), BI8IH, sRZ.e1-a147 (:&56{)1 8m12)1H DBIBHBS5 (2H, |
ghqueous solMkion was added 25 ethyl acetate (300 m), and thereto was added
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puuj ol ) 1785, 1710, 1680, 1530 [err]. Preparation 41 A solution of
3 - amino - 3 - thioxopropionate (73.5 g) in diethyl ether (100 n1) :
ded to a 30 30 solution of bronopiruvic acid (88.5 g) in dlethy" :

300 M) and stirred for 15 hours at anbient tenperature. The | §
Fates were collected by fil & H30o838hd added to a mixture of
r. Hhedephte£idi6dus (298 Yvab hdjustiado b EMwRICH d‘kﬁhﬁ%chl@ncﬂdd GndPextradidl vl
! fwmemar Diendietry! elHee lag@ s abaabkdatfithe 1l SquedlsUotion chEda ehydudriedbvero pH
ol. O Wi th crosgeesi tfase Hhe#ql\@nta/msae el yaverpedtion) and this rediitantiy |- testttytoxycarpgeyl-

e et i R e @}ggtg%?s e %%ﬁhe’?xf@ﬁ%m

tdcar Hoxyt hl lwasaltere ﬂ@@ﬁe&ﬂtﬁte(v&z added othé a Nﬂb )1 stired @) 2 heiét
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. in ethyls a ?1&&5“@1 H?) f°rm ’g)a 3Wa‘teé em 5 4 -
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:5| m I ar manner to that of Exanple 1, nmmssl4l-144C (dec.).
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®alf an hour. Afrlbeeubmbblmdsmcrtbemmtmfodtowme Evvnipigs d i Sxdlere olitginagchy esactin§Ghery] Jaming -
Bas extract ed winvirephalpsnaraniceacigderivativen Wit e errespending 2@d prgprdine & the eimlar.mpnpgy to
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ryoxyl am do]

- 3 - viny

4 - Y - cephem - DOXY g
€!.R PNujol): 3300, 1770, 1650 [err]. Preparation 50 7 - [(2 - Am noth| azoI
i - 5 -F I)gI yoxylam dol - 3 - vinyl -3 - cephem-4 - carboxylic acid (1.1

: was gt ned by reacting 7 - 1(2 - formam dot hiazol - 5 - yl)glyoxyl am

- 3 3yl - 3 - cephem- 4 - 15 cagbgyglésgacid (1.73 g) with conc.
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75 (2H, q, J=IBHR) , Fofm&fiddtiidol 0 - F5HZ JilyloRyifhodtetdm(déH; 3 M¥inyl 6.37-eghkh, - 4ld,
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';_rm-nner to that; Qb . BXagRldmidothidzolRa (Ui2Qlnkop é@:m.ﬂﬁ&am.&&% iRP03 . LBk -
$1550 [ err] . 45%arboxylid\dvid (sy@risomep 0177 & fwab obt3|n by( rbltingTbenziydBP7 (- 24; (20, fordainiddz ) ,
. 82 ( 2Hpo mjhiazd -38- ¢l H2 -chrophrdyldxyiminbacg®midéH; 3d,viny=q1 3Hzoepheln 58 -(catdoxvite (syn
-18Hz), 5. §gm MJ+2 yith trif icetigiagid (4.450)dmt F‘?se’\SEPf apisgle [(},7 9) P ng to the-simitppy
z), 7. 7.7 BRI P%E"a 5“?6401 oSkio -62 (1H, s), 9.80 (1H d, J=8Hz),
$2.60 (1H, broasks ?hemagnmu Tm), 898 @A P 8chsh, dgoeH @l bovhina, EsaIBLeEanA, t 0
3, were obi aUﬁHdz)tWGZK'RB.G.UijIzE 187 (TH, dd, AR BHIBH237.00 (TH, iy Je-@ H2. 20859 (7CH0 kil 9, ST i(TH,
deri vati vessWW“ﬂ HeJifjb‘F)r‘ég dé‘t‘l‘dbfn I%xl dEaLccogdé néft 0 ttge Si mlea&mgannﬁyrdrv%
Y o nds i X _
:;gt hg;];al‘lt mO];l rﬂ:\;ome [ spon g ceéha ranic ?d de?y? es wi ﬁ;’g car b%)%ldllf%theﬁi%"ce o
h | e f Bx } -
1% dr ochl gg i %tsyn i sotr‘?é\re ig) neor °BOR Uj oI ) 3260 1775, 1720, 1660,
1645 1600, 1550 [err]. 36 0030 630 Example 12
! - {2 - {2 -"Aminothiazol - 4 - yl} - 2 - methoxyiminoacetamido] - 3 - vinyl - 3 - cephem - 4 -
’ carboxyllc acid hydrochloride {syn isomer).

%‘ i I.R. {Nujol): 3260, 1775, 1720, 1660, 1645, 1600, 1550 cm™".
: 65 .
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fiexarpie 57 - [2- (2 - Aminothiazol - 4 - yl) - 2 -

al | yl oxyi m noacetamido] - 3 - vinyl - 3 - cephem- 4 carboxylic acid (
gii soner). |I.R (Nujol): 3250, 1770, 1655, 1605, 1545 [err]. 5 Exanple
3il 2 - £2y- Aninothiazol - 4 - yl) - 2 -0p080a63@f oxyi m noacet ani dol -

Vi Nyl % 3 - cephem - 4 carboxylic acid (g¥mholeSeMer). |. R (Nujol):
§11760, 1680, 1620, (453D- h@inothiazst O Exappke aﬁyuﬁymh&yétmmemybmﬁ -3E2epher62~ 4 -

fiam.not hi azol carbdxvhcydl%svn iSomerlpr opar gyl oxyi m noacetam dol -3 - vinyl - 3 -
'cephem- 4 - c aki dMjolia B0 Iyt 16550\88R: 18451emR. (Nuj ol ): 1770, 1740, 1670
g err]. 15 Exanpl e 8

; Example 14

Hexanoyl oxynet hyl. j27. ¢z -[agirotHiaZor - 4PNt mr Qsloxynﬁmoadda)md'o] 23 = vinyl - 3 - cephem -4 -
8or opar gyl oxyldmblmeaiicﬁ(evrdﬂimer) 3 - vinyl - - cephem- 4 - caryboxyl ate .(syn
B soner). | . R ( NujiNuigl): 325p.1360, 1@.016@@1&3}) cm2 Exarrpl e 9 To a suspension of
enzhydryl % - [2 - (2 - formanidothi azoané‘g4 - - 2 - nethoxyi m no-
icet ani do) - 3, ¥idbbn or73 7 - G RN Bhigoriazol &gfxy' bifior ¥ Rbabst HYBED)- 3( i

in met hyl ene &Fﬂeﬁf% BX mwrga):‘l?ﬂﬁiﬁ@soﬁﬂ ‘?‘84 &h h@nc(l‘%& gn Ql%hydrofdran (20 n'?l) was
fir i f 1 uor oacetaddedaaondh\(cﬁocmogr) acldritle mi)j ane treouiktuegvasstirted stanﬁmenntgmpemniretfh@7 hours.

it i rring 2% vider %wwatnmefdhmacam'mte therepidueirag veshed witlyBtrahiydrgfugan to giye 7o r (2 -(2 -
fvapor ati on cﬂ'“dr fazplerat £ V81 2m), SENPRImipgeeiEidtlest oyievhnet & cerfaBa hartPouliyecd §
fit hyl acetate, f’ ﬁ, (\Mgézeayﬁ 1656) 1648, 18bb, {s80ickkh. @ saturated aqueous s

ol ution of sodnmmampﬁaoheoat)m 75T(2H, lgh 8= 1BRDAN 00D siA8|2E0M S, SO8HdY, .85 (1WAS Jadidied
hyl acet a &.60f(B1, |dovedHYY5.8001 i sidi JrepHe.BHRIHE.98 (WHL ddl. 16 YiHay@HDCTI201 H.cs). 2287 dTH, d,
e et hyl acel‘él‘*é | ayer was separated out, washed vmth an aqueous sol ution

ottt v e AU T S s, |

it her t o0 Obd awdd stirred dt dmbiektdemperadiira B2 ] ﬁi’da vaporﬂtlon oflthe reao'ﬁon mixture, thereto was
et hoxyi m noaadé&darﬁatdc#edaq@ous selutigr] of sodBum bicastminetaa followed b\crann h¢ iosalubleciustanpe -

;omar) (1. 45f frati \%qs d;ug Hf?@'(‘)' 10 erocrigggcld jtate id was
#9”] ppm [erjpﬁ tr?t g:% ter m'“ fh 5 . HLp@C -3lly iino-
| f?kﬁb,en 52 dLh’sss =5Hz, 8Hz), 6.93
i H dd = | | Hz NMBSHipin,(DMS@H8,): (mxzrsa J= m&msmm nﬂ)s oogssmea),seaﬂu si) 7.00 {1H,dd, -
J=8Hz) . Exar’rm=é"1201sﬂz)-9§72“5 d 2=8Hz)}or mam dot hi azol - 4 - yl) - 2 -

‘ IonxylmnoacetamdoI -=3 - V|nI - 3 Ex 1ém- 4 - carboxylic acid an

|maz ce mldo 3 -vingl -3 - cephem i &
i ° d tﬁz aégﬂovx\\ll# yn |s %/ 5 th?er%v P tp 2 amlg‘ hiazo ﬂmm) -2
0 argylo oace dol - n% d Isy isomér) n(.3 -
cephem - hydroamm 0.8 ml) .ymni.merefaaezﬁa%o (18 nvaha rBle um@mﬁscb&d.agt he
§0.8 g) in tdirenl msrmnmahznfofa«amsmhe 4.0 g accor ding to the simlar manner

b that of Exanta -dNygjol): |3250, 17 520 32‘29(9"‘ 1680 (shoul der), 1650, 1530
Err]. NVRYe 1, ng?@gggé?g(ﬂf W%z)( 41(3@ %47(1(?},_1% %EQS(Hd
183-6.33 (7H) 0 gis) i
.. 9.70 (1H, dTheJ e&ﬁirﬁb)mdsl&s&@ec( hHhe Mlﬁﬁdgﬁamﬁﬂeafﬂ)ﬁrﬂ {blwefte -obfathed by Zeacting the
'r M dot hi agogksponding cephajosporéhic agir depigatiyed lmaxing riermemie taaavipdith con@ hydroghiyik acid
i1 - cephem®® Q?°Q'd'691pbbﬁ<i?mﬁ'%"‘a&ﬂed‘°(t§§$ﬁfF’@B\ﬁbr‘? (0.77 g) was obtained by
gacting benzhydryl 7 - [2 - (2 - fornankgggn-lgg thiazol - 4 - yl) - 2 -
flopar gyl oxyi m pRac@s&ame@@l7 12 3(2-- awiddtiHiazol -3 <yl)CRPHRIPargytdxyimnddcB@mibpl £ - ify D
qomer) (1.2 ) caphdrh -ér-ichboiglacdomtisomeaici d (4.4 g) in the presence of

Ji sol e (159 g) BANPiTAY. 1780.11AW co1™hi | ar manner to that of Exanple 9. |I.R
Buj ol ): 3250, 1780, 1680, 1660, 1550 [er i"f [err] ppm[err]: 3.52 (1H,
M, 3. 77 (2H  Qpedin )net BOA(2 mlnot ﬁ ) G J { m:(auilamﬂo 59
B11Hz), 5. 62vigyl H3 -@ -gfp ﬂﬁbirb[oﬁy!g;(s(rﬂ.lh'bm g, =5tz ”W'“’ﬁ%i“ :
3l | Hz, 18142), 7IB(IN(11QIH17@) 165@eB7. (1H, s), 9.83 (1H d J =8Hz), 12 77 (1H
;oad s) The conpounds described in the Exa’nblemn nples 12 to 14 we

bt ai ned by reacftfivﬁgvlwmm d’r [2 e@t ?m'a?th'e ¥‘ ojitlyele
i d derivati ﬁ o alflfprfﬁ"‘ ﬁﬁ bfyirfatio )(ggat L s 1 d%g'"ed Eeaf ﬁ°§%t§fhg<yuate ((s2vn
@ccording e § )l'vﬁﬁlo h@ g l@d@'ﬂ% stlarmannerto that of Preparation 48a,

mp 163-—185°C (dec.).
I.R. (Nujol): 1770, 1740, 1670 cm~
NMR 3 ppm (DMSO-dg): 1.22 (9H, s) 3.5 (1H, s), 3.85 (2H, q, J=18Hz), 4.75 (1H, s}, 5.35 (1H, d, J=5Hz),
5.45 (1H, d, J=11Hz), 5.70 {1H, d, J=18Hz), 5.85 (1H, dd, J= 5Hz 8Hz), 5.92 (2H, s}, 6.87 (1H, s}, 6.88 (1H, dd,
65 J=11Hz, 18Hz), 7.32 (2H, m}, 9.73 {1H, d, J=8Hz).
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Ple 127 - [2- (2 - Atinothiazol - 4 - yl) - 2 -

m noacetam dol - 3 - vinyl - 3 - cephem- 4 - carboxylic acid
hydr gchl ori de (syn isoner). |I.R (Nujol): 3260, 1775, 1720, 1660, 1645, ~
11600 O [err]. 65 37 0 030 63(b— (ﬁ@ 137 -[2 - (2 - Amnothi
- 4 F° - 2 - allyloxyim noacet am-do - vinyl - 3 - cephem - 4
_carbxyl ic acid (syn isoner). |.R (Nup@mple 28250, 1770, 1655, 1605, 154

5 Ex a gsoj_tmorrof_so[!lgmj [2-42 mlmglplﬂpb_ztbfyu 21 progr yloxy@moacetam:dol

»pr opdr gyl ox un ] P %m ar:oglate (z\fngﬁrer) (3g)in ﬁjﬁzyl rmau g?r %gy a%%eehe
[(synii Sorrer \%s Jt’ esal?ﬁ ute -ﬁégg fn%&lfcf :{ﬁdd& le
15 T9 a sol déﬁtht@(BO@tfl) blloved by washing tiviz tHreZohes wntﬂr 5% aylidous solution of sodium
i.-met hoxyi m nd@adetagrardawice Bith a saturgted ad&eouscsejptiwmf sodiim chixgid®d Gk testdtaat(spldtn(

ti somer) ( 1. dgied)gves 3phyrsquy EJ"Fes' @ulme)angﬁgn gvapqr Pﬂ/‘GBUf il'(eﬁﬁ” we ?p%&%"z

rconc‘ hydrd#l f}ﬁﬁﬁu : 50 wowyffgﬁpo | (%fsé )ry sé‘_w%?@?% Y

,terrper at d? er evaporati on O'f9 e re on m xt ure
ithe tesidue vmmawaﬁrhmmn digh oheﬂnmwyedmmﬁmamﬂ rh)02.53 (22 m], 347 {12 s+ 3.6@(2H, g, J=18Hz),
fsami not hi az 47242Hs). 5. |(?H d, J=5Hz), B2 itk ¢ Jrr1 Tz 820 U Hi dil oF 18H2) .88 (3K, ny|680(13* s), 6.80
Bcephem - 4 UM G453 17 18823502 Peprd ehd- BTt & 488 i soner) (1.2 g).

i Nuj ol ) : ’?,260 1775, 1720, 1660, 1645, 1600 1550 [err]. NMWR [err] ppm

(DEOI6): 23 Bt e@*iaﬁ?ﬁsy&m&% g e,

')~( 1H, dd, J=hkychiride XBHg)in tetrabytirdfldrah (8D)mi) h 8 o rivadtiondl , mahmdHads added D heolildfnnﬁof
d-m xture af b‘gnzhyc{r\Q 7-an(u@-3—vuﬁwaﬂmwnpm(gp bydxpchlo e) (15gp aud trumethylsulylacetamude

~a|u| OXYi m tg}}chad te (1 ml) ‘gfq“c with stirri nﬁ‘t e stHrmg r§syn
perature rha nho erad itfon of wa er 10 th cetate ayer was ut

Ci SOMEr) ™ ( 1. Bicithis wilh sh detibbias adith o m aimﬂm Mrﬂ

hMlas sti rrEdmaﬁue&liﬁ)doﬁMn df@diﬁhﬁﬁ aﬂurde. t0¢l’n f3l| Wb dryi’:\ Icﬁér ﬁﬂiﬂaak&iabﬁé%l sulfie

eacti on 297 thnmae;f tlteheimrt gnvmliaddﬂdvaa pgmrmdaﬂ%dm oyl gthersnd washedwitf thewacheum

i car bonat 9 g ipo-Z-{Afermapyidothizol 4 vilpcetamidehs-
*The f||trat"€“’ QF“% g‘v :h_l\ §t8%Hi oric acid, and the
precipitated § p%%lﬁ &Q DY, 4.47!(3H, §1J=28Hz04 €64 WSJ"%@ZWHt@J\A@ﬁzWSZLQO
g ve, 7 - 22|+ m{,B3.97 (1ammm5mkaaﬂjss—¢e(1|yln)) 6:98 (1-H §) 1.24 m(ymnnmsssaaeﬂ.arm«im.d-'
R
. R (NUJ oI 75
"(2H,~, ‘Plz'}e °°'4é58‘?“" "Eﬁc‘%ﬁ“"'%"*bf? e %"“'{ai BHS ;ﬂﬂfj 7.00 (1H,

dd, 1152 18Hz), 9.67 (1H, d, J sm)gxa.agaa:ol e 17 7 - [2 - (2 -
cAITi not hi azol Plva!bv#oxyhéthv” 2[2-- (pr- atpmmyyatquyl -ivl) ne acetraryitibbaceta@ido) v3 Ayihyi-- 33 -

ecephem - 4 cephem -dar qabewyiate (sy .5 0) was obt ai ned by
‘reacting 7 - RZ‘N“"’C’234°X‘T‘§)1PMH°dU T‘l|187£0761° 123“ -
propar gyl,oxyi m noacet am dol - 3 - Vi NYgxampie 24 cephem - 4 - carboxylic acid

(syn isoner) mthand GGHG/UhYJZIHQGM‘rﬁHoHﬁazaC-Iﬂ ¥10- B - Rikethotyinifoadtarhidle- D vispt-Banol
(14 ) anc!:enfemr'&hy@rt@kmtahvré mer) according to the sinilar manner to that
of\Exanpl e 164R- (Nuigh: 83001575 1 928 : 158960, 1680, 1620, 1530 [err]. 40 NVR
k’[err] ppa [err]: 3.43 (1 H m, 3. 68 (BLmpHesd =18Hz), 4.7 (2H m, 5.17 (1
:H, d, J=4Hz), BénemAry( 71 H d2 Jahdiohazol 5. b3 ‘E)le -Chert J=Bu§ib3%) -, cdrbohginfethibkyirdidlo-
 J=4Hz, 8Hz)acet§mni8a -(31H¥inyk) 3 - GepBém (- #H cartidbylafe{dvdbisomefl8Hz) , 9. 67 (1H, d,

- J 8Hz) The cmm&awed7%1&2ﬁé®%l$6an Exanpl es 18 and 19 were
.,obt ai ned,by reacting the correspondi Nge % h%osporanl c acid derivatives

"havi ng O MBI ghakeshs BtHBnHhdrf1 7 C O Crert DB EAMAA,IethB&jirkin 52 ARCAbHaRitiotbzbing -

SI m | ar mannadetaim@ol hat vieyl -Bxasghem -U6- carboxylate (syn isomer) (19.0 g) and conc. hydrochioric acid
{11.6 g} in methanol (380 mi} was stirred at ambient temperature for 15 minutes. After addition of water
(200 ml), the reaction mixture was neutralized with sodium bicarbonate, followed by removing the

55 methano! under reduced pressure. The resultant agueous solution was extracted three times with ethyl
acetate, and the combined extract was washed with water and an aqueous solution of sodium chloride, and
then dried over anhydrous magnesium sulfate. Removal of the solvent gave an oil, which was pulverized
with diisopropyl ether to obtain benzhydryi 7 - {2 - (2 - aminothiazol -4 -yi) -2 - tert - butoxycarbonyi-

,‘}n methoxyiminoacetamido] - 3 - vinyl - 3 - cephem - 4 - carboxylate (syn isomer) (15.3 g).

8a _ 60 I.R. (Nujol): 3440, 3260, 3100, 1780, 1720, 1660, 1530 cm™".

I N.M.R. 3 ppm (DMSO-d¢): 1.44 (9H, s), 3.77 (2H, q, J=18Hz), 4.58 (2H, s), 5.29 (1H, d, J=5Hz), 5.1—5.9

{2H, m), 5.90 (1H, dd, J=5Hz, 8Hz), 6.5—7.8 (13H, m), 6.83 (1H, s}, 6.93 (1H, s), 9.56 {1H, d, J=8Hz).
The following compounds were obtained by reacting 7-acylamino-3-vinyl cephaiosporanic acid

derivatives having a formamido group with hydrochloric acid acording to the similar manner to that of

65 Example 26.
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iExanpl e 18 Pival oyl oxynethyl 7 - [2 - (2 - ani not hi azol

<4 yl) -2 -
";?propa'r gyI oxyi m noacetam dol -+3 - vinyl -.3 - cephem- 4 - carboxylate (
8 soner 50 l.R (Nujel): 1770, 1740, 1670 [err]. Exanple 19

FHexa oxyrrethyl 7-1[2- (2 - amnothiazol - 4 - yl) - 2 -

Eproopahed| oxyi ni noacetamidol - 3 - vi@y030 @0 cephem- 4 - car boxyl a
1 sonmer). 55 IR (Nujol): 1770, 165gkafplerdy. Exanple 20

Pri val oyl oXy Neivilgfloxymethyi 2 -12 (@ -anmmuzdslhlﬁml 2- - dethoxyimjnoacefamido] -3 -vinyl -3 . F
Epr opar gyl oﬁyphﬂmdh earboprylate ksyn isgmer).vi n cephem -~ 4 - carboxylate (sy§
ki soner) (L. 64Nl 3H0rAI R D)7 Pe! él‘i/"ﬁﬂ @%‘i"hm 7 - [2- (2 - am nothiazof
- 4 - yl) - 2 -- propargyl oxyi m noacet agj - vinyl - 3 - cephem - 4 -f
fcarboxyl ate ( sptRaileQ 3 18982 ) (2 2arflotMbzbh- 4O§pnet-m&how.mabasem(dm 24 - gyt - ?
Faccor di ng toephiehe- &+ carboxylatatsgmsomérh t hat of Preparation 48a, np 163- 185C
(dec.). R - [RdNoly 3300:7175. 16794610, 1@?@m[err] NVR [err] ‘ppm[err]: 1.22
F(9H, .s), % 5 (1H, s), 3.85 (2H, q, .75 (1H, s), 5.35 (1H, d,
|)=5H7), 5.45 (1} @, shiiorrtdsz) -4 WQ (eL nothr i igAostaidaD - ﬁlwny.d@,.o;aw
'8Hz) , 5. 92 4 2¢drbosyiic afld Byn #drir). ), 6. 88 1H dd, 65 J=11Hz, 18Hz), 7.32
(2H, m, 9. 73”(1W10|bl33'-i9~'8¥&)16808‘840cm‘0030630 Exarrpl e 21 To a solution of
__sodlum7’5 [2 - (2 - ami nothiazol - 4 - :
brOpar gyl oxyi BLRA0RE LA dQhinotnRzl -¥1- o ﬁ%é’c@i midd =3 CARASY @b SYTE:
SOTTEF) (2 @)ﬁﬂﬁxﬁh&\&sﬁh Bty (2199, mrawga é?egarag )):fms [@dqe ;:ﬁm&ﬁiaﬁﬁl Ql’ly%) 2. b
F{-odonet hyl dmhmvimatoece(aﬁuc% vﬁnvl }\Ial\l-cebhamt-fwl-f:a)bomm a:lel 4nd sodiym Uiveldbonate in a
ce- cool Rhgonveniipnglimanpgr yvesd 'd éma@ﬂ?:@eaéfppt"ﬂﬂea
o es. TeHE e ol .,g}% ?@M ﬁése?‘%#er LI |
gDy washi ng il dcbratdi &), fol bv\éefp ok lhith wik washl 3
i car bonat ewithfa@atiated equawshalaum sudiireic aﬂﬂuaow af ed;uebusealumfn of edbiiuninehtiiriie) amﬂe. 4
:The r esulk4 dhen dsied emer mhvcms ropghesilinGsuifate. atmpehl ofithe splvgriaayeam ol iwiicht wespulderizéden

‘Eevapor at ed W @ glsain \Riyplevioxymettih A ¢ 1 ‘ZecP"WP azg} 1 %o;‘!Po&w meheyt
1o obtain h@i?ﬁj%}gv ﬁ wﬁ iy °°.ﬁ£2 ﬁb?{}{fﬁﬁﬂ' OP“E yiy - 2-  E
:fropar gy OXY- NIRBLAASMSS-AINA910H: ),3.77 (2MI DY 1snz)%su(snesﬂsamm,£a 5HERB.5001Y ldat ef:

{ syn i soaerd=1{H), 8859 Oh,d, msﬁﬂ,rsrs}t—é.dmeﬂ)m),ezsRIH EINEBAINY, dd, UETOHZ, 18DV JadaH, broad\VRE:
i err] ppm [sb96p (1HOd.87#8¢BH, t, J=8Hz), 1.38 (6H m, 2.53 (2H m, 3.47 (1 .

ID

I;g,s)380(2H q,J_18’Hz)472(2HE5)°§27(1HdJSHz)542(1
0 1L s schadDorbdaling O 7 Lk 852t . Mhno ififabdutliorsls finf0
g 1 d, 353 | &dphend 8lz) carbbxytdre zsng;so REP@EN6F) in Q,N-HindtiyiforntamidbTB41)). wetd adoea r3p!

= 2 The act i byrat@dthahdedl 3 gMand:#pdmso edha§ ga)danﬂ gthermixture was stirred at ambient temperture for
D-tert-but d‘}?)ﬂv Wh\dﬂ% e2(J°°r Y5 {59imll ?ﬂifbﬂ 'ﬂa%e‘ts'gl'gc%m fd
L Syn | somer de, %r a uﬁ\@\m % &m olvent, the '

D xyc hor i d@ né ﬁm&tu%%&ﬁ&de@ﬂ@éth £ as aN\VaS
dded to a mhutrhedrh ns B&ht sy d mnmov aollecyed-add evapbretad tbglar;immyd at

Ehydr ochl or i Hevl 1'5[ ¥2. amjmpmqamlgt- Hy|y§| |2y1 mgtm)qmlmce((md@) 3 Tvied h§|- cepremat e~ |
}’5‘0 mj——arca[bﬁvrl '%%ﬁ {; ZA}?%T he;stirring—was-continued at the samef
e BRI R R i alln et )
’50di um chl or42de @ﬁg%gﬁé'o%’sg %f"ﬁs?%ﬁ of sodi um bi carbonate and then an -
:aqueous sol o, 7%2db wMehhori de in turn, followed by drying, over

' nhydrou§ % ng_gm ul fate. 25 Renpval of the sol vent gave an oil, which ;
‘was pul verig dvyg@.taz) 1I"bopropyl et her and washed with the sanme. to obtain §

benzhydr.yl
B [2-tert- but wyg.aﬁé?@aay&fmeﬁzhmmm[mzza(nszhawam -§0t- i -0} buboxydajtmoginathixyol - |

B Vi nyI 3-igvirobeetamidol a8 b eayll o8 eceplem - ﬂs&arbwyl afesynlisae fH )@ ? s° ed&: Was 3 |
;-;:é R ( Nuj®| 3dded2abdtriflucrangetic 249 (50 m)gigder icg-GoR( t| g an f_ [
( 9H, S) 3 to 5° mab mutjs. f"# ere tl our cleﬁq‘p é’yl eﬁw ¥ "E:& :

:( 2H, ’ S. ; { ::s %ﬁ% ?ﬁzt ad;g ? t t]ddlutlmto ph 6.95nd theh ct’&bmatﬂgré’ph?d

:( 11H v%x Ad144.8 l) uSlnd$¥% bgkisbus 'Bdldmgédia)e asbi elddnt (Tbbﬁradnpmsaadntstrmg Fledesired

F ol | owi ngo cmounddaermlectemarw evenpriey ta dereess tygive AmilhoiZ lﬁ iazol - 4 - vg -2-
.cephal ospor gfﬁoﬂv%n%‘/'@é'ﬂ?c\?ﬁfﬂiWés 3wt t Re °5‘3‘r°?"esboﬁ?ip?1‘é" Y BB iSRS oo -

IF he simi | ar "R o8 Qadd 70, AbadE AT BHE, 22.

N.M.R. 3 ppm (DMSO-d¢): 3.7Q (2H, q, J= -18Hz), 4.62 (2H, s), 5.21 (1H d J 5Hz) 5.82 (1H, dd, J=5Hz,
65 8Hz), 5—6 (2H, m), 6.82 (1H, s}, 7.22-(2H, broad s}, 65—75(1H m), 9.50 (1H, d, J—8Hz).
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Exanpl e 23 Pi val oyl oxynet hyl

ESER)
1 B
1

-3 (2 - amnothiazol - 4 - yl) - 2 - nethoxyi mnoacetam do] - 3 -
‘{vi ng - 3 - cephem- 4 - carboxylate (syn isomer). I.R (Nujol): 3400- 3109’/3\
177¢ 4 5, 1670, 1610, 1530 [err]. L)
IExarfpie®4 Phthalid - 3 - yl 7 - [20069 63Qni nothiazol - 4 - yl) - 2 - &&
:’rret oxyi m noacetam dol - 3 - vinyl - Zam em- 4 - carboxylate (syn

li sorfer). 1.R A dabldiredf benzB@B07 - 12772 - iok@dbidoth@ad) - 4 1530 2 [- edetHoxyiinoacetamido] - 3 -
iExanpl e 25 trBBﬂwlpya’spiydranX:hdenérﬂethy 2_--cepiemno# hicarboylate (gynisqrher} (2.2), 36% eaqueous
ibut dxy- cafdoos hmt ngiteygbyd ?’dﬁq rgihyvere st reda ttem ratur %‘, FhoursyAfter

fcar 0 Xyl at ?&%g? ];j::\ ofic acr (10 m ;:;Cmfc@mlon g&e 2 §21%ﬁ}d e‘%j\lm MgﬁEGO

11530 [err] ‘magheésium sulfate. Removal of the solvent gave a residue, which was pulveliZed With Qieth9! e@heliﬂa)ﬁﬂ ure
=‘.of enzhydrcryr atograghéd on &reagerusubgﬁhcmyaar 400 ttheh metihex gt driorgorm sBd acefape 419:1 and

i or nfani dot |snazmrume)as br)tafbet@mrd ntainigp the desirgdjcompagind werg 'e*rwda"ﬂe‘tapmted
icar boxy! aJt é" ﬁ"z ( 'd”!:of‘rcy" R aFERRYEPIReec E’T"8°]( Y3 in
imet ranol | Nﬁ;o ?‘{(S;ﬁ] behemperature for 15 ninutes. After
addrrtr on of water e reactr on m xture was neutralized with
‘sodrrum bi car bonat e, foI I owed by renoviErgngidizs 55 rret hanol under reduced
presisures Thdd r@sfuh\tdar*ﬂxvrachqe\du§ 4@ - tary htoyrosrbenyimethy "é'ﬂ“'l %e(fﬁrwag‘g‘

)
et hy’ acet %ts%l’i)a lnamlhur per?gf\ ne ch d?t%tn W%ﬁ% %‘%a figléa h\ﬁig% ‘;’13”5
aqueous SOlgdy i Qﬂ:y Qhjustii ioLbWB% ltﬂrzé o it Bardnbie! f@yﬁan@ 88 30—35°C,

imagnesi um sHél rbatich mikkarOVas lfurthbr 4d eaﬁi N-EI]G Wi VIR Bydira@hlbric avhd aph thea Sxtms teda\ﬂthzed

ivu t h di i ®0pretwiehe Gmdmee The)eaebt:talvaa Vbem Iaqtibous poglium ¢hforide drﬁdmyehrnmwum 4
: -2 _sulfaterapd ue ( t f%gﬁsq‘ isg gel u%ngayn?ﬂgﬁgents _
fep em - 4°f ;E ag?y?ﬁ’%q th 30 ):c ido] - 3] :rylgi Udef 'lle\'n é440
:3260 3100,car me, R Jerr] ppm err] .44 (9
S), 3. 77x5( 2H, |R:1(Nu;bﬁlﬁbtl.)17804175®1682H54tsc)m"5 29 (1H, d J=5 5.1-5. 9 2H

M), 5.90 ( 1H, Thédpllogingsampogids yvere@bigingt by % wév rgneg 53 g%ehens hosghagap '21

s), 9.56 (: ;hV%XP"' ic a%]’r%e"f’?}rvf il e B tidehyRe BRI s BT Patet ong
7-acyl arri i EETRS cep al ospor ani ¢ aci d derivatives having a formanido
group W f,h hydrochl oric*ati'd acordi ng gxempies si m | ar manner *to that of 65
Exanpl e 26. 3Bvaloylo@yrd®y! 5312 Exaapinethiaidl P v all 09 [-owetheethippactamidph- 3 - (igyl -3 -

' -.am not hi azsephen ab“"‘%‘”"ﬁﬁ‘t"@g ami_dol -3 - vinyl - 3 cephem -
4 boxy! atfe "t"@q fy1770; 1 34%{&8«?‘ C'%t"fﬂ'oo 3100, 1770, 1745, 1670,
161 55;§0 [err]. Exanple 28 Pht hal i d Exa.,?,me;;a/l 7 -[2 - (2 - am nothiazol -

-yl ) -Pﬂm&mgxylym Aacet-amirdliazel -3 -ylvi Ny metBoxyinwhewetamidol- - T aviv x ¥l -at e
syn..i somercyphein. 1R c(amE\(bd%?(;vremﬂ 1775, 1670, 1610, 1530 [err]. 10 Exanple
9 7 - [2 - (% INugli 339P.H7 %5, 70,181 °L‘5§??m - car boxymet hoxyr m noacet am dol -

- vinyl -3 - cephem 4 - car boxyl | c€ g ggyn isomer). I.R (Nujol):
3350, 17‘70 1ﬁﬁaosoluar§]4§?b£n9 d]'yi? 1 i yl 9;91'3’#“47 carbLZvlate (@32 g) in methylene
am not hi az @hlorided were duedrre Qmuﬁ rafrrzoaqzet abrnfamidothiadol-- ¥I-Ny - 2 3(-- 2 -
cepbem - 4 benzbaindaxysarhg -(Sy terti sbumvgarb(oaylamg:)e;houhmthMh nemraedncfacldrtwﬁ -
1.2 - (Zh‘-@ zﬂfnmgttiﬁrfﬁ%e%dgmeq NN’ cyrorgxyrcafpeglm I(ngﬁg,‘?%ﬁ}x 'éiblst"f":‘? Sfef.‘,?.fa'ﬁ -
3 - cephm

fconvent i ongh ehine ke, e e gt e&ug’%! 'g}g i@ etrearutrf!cteu E’Q e vit g

ft hereto wasmaddzedy m@maanm/droﬂs sabue%marsuma‘te medamabhyré sqiventigave @ résldue210g), i n
N, N- di met hym:bmnlegdeat ¢dsapired oms\ldeleh(zﬂendkﬁmtmm ghwe%mwema r;fo é’g:amr?vlten'er and
Stirringowgse 3OS Gonsgini %Y’ p ' -
Foact | oF R AR L L SO ol Lo e A,
foll owed byssgz)p.abai.r.gag: out the organi c ayer whi ch was was

sat urat ed aquiRijs)oBas, 1380, tf20,s12ab; brmaB) cpart.bonat e and an aqueous soI ut I on of
QOC“ um Cﬁl Or'.t Héﬂ R. élﬁ | {DSMO- de) 1.33(9H, s), 3.57, 3.96 (2H, ABq, J= 18Hz2), 4.53 (3H, m), 4.73 {2H, broad s}, 5.3

gg d, J=11Hz), 6.33 (1H, d, J=5Hz), 5.53 (1H, d, J=18Hz), 6.00 (1H, dd, J=5Hz, 8Hz), 6.87 (1H, s}, 7.00 (1H,
é s), 7.4 (20H, m), 7.50 (1H, s), 8.57 (1H, s) 9.80 (1H, d, J= =8Hz), 12.7 (1H, broad s).

!d Example 38

§_'— 60 To a'solution of benzhydryl 7 - amino -3 -vinyl -3 -cephem -4 -carboxylate (3.54 g) in methylene

chloride (35 mi} were added a solution of 2 - (2 - formamidothiazol) -4 -yl}) -2 -(DL -3 - benzhydryloxy-
carbony! -3 -tert - butoxycarbonylaminopropoxyimino)acetic acid (syn isomer) (6.0 g) in tetrahydrofuran
(60 ml) and then N,N’-dicyclohexylcarbodiimide (2.2 g), followed by stirring at ambient temperature for 4
hours. The precipitated material was removed by filtration, and the filtrate was evaporated to dryness to
65 give a residue, which was chromatographed on silica gel eluting with a mixed solvent of diisopropyl ether

bt
T
-

S o
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‘ i

25 then dried over anhydrous nagnesiumsulfate. Rermoval of the sol vent gave
isan oil, which was pulverized 2 with diisopropyl ether to obtain
plvaloyloxynethyl 7 -[2- (2 - aminothiazol - 4 - yl) - 2 - methoxy-—

ginln tanido] - 3 - vinyl - 3 - cephem- 4 - carboxylate (syn isofef[{™ &8
;( ] . R (Nujol): 3400--3100, 1740 3b7é§0 1670, 1610, 1530 [erk]=X E
EN . 5 ppm[err]: 1.18(9H, s),3.77 H 18Hz), 3.84 (3H, s),5. H

id, J=5Hz), 5 a@Bycétomd. FratioBkodtaihingla Jesirds! c619pt(tr_bﬂ-|wemd cdledgb@ﬂg)evqﬁor@ted@mnr(@mhy
16. 75 (1H, s) 76“‘82‘28 foqmaepigothispq! 144 - YR |2 )- tD/t234 T—‘?Yd’MP grbony ':g @g@fm '-
bl1=8Hz) . ExamfioBppasminolseepifeh dr V¥ Lt e"‘[2""“’(’ xylatg VR JRaRTeR, B0 8- P

1) -2 - gt hoxm mumaméaﬁeod%o roadrentt. Nyl - 35 3 - cephem - 4 -

Ei ar boxyl ate ( SymM.FS 8 BB IDMSD-.:61.33 \9H, £, 2N (2H,dhies fam, fi)os.2iar) roles.2-2601 3H)mMES BH, 3),
ifndded 3- 3 680DphdiBai7i2die, (l7.37 GIH. arhd@ﬂumjrﬁﬁ%%dé7@11l-i3,$ngHz) dRd (1Hpksoad s).
%h xture was stirred at anbi ent terrpertur§ ar 24 40 m nutes. Thereto were

hdded et hy}o ace*oad &1&.&9 8 Im\l)d rﬁd?l’dylfdﬁ’raﬁlfde(( %nme znd éﬂg\varlaﬁ:raﬂqgﬂﬁ)a&aQngJdm%pwuse
1 acet at e | ay e phodpRordextbridd (ﬁ wl), SlbwélyRtrringliee LRinSey. Aftdr adtiitivh ofterdh\idiFofuran (25
i car bonat e anlicind? - R@oasidstblazd i- nyidF 2 S melihoxvirgihdaoetic deid (smebnteldémedn |ti@dmaver
i nhydr ous madRRirmegptdil fpa‘cf»en'nw:tteg‘repvéﬁﬁvawvmda utoww S°"~tﬂﬁew
6 g) wag ?A%‘WPQQ‘%P?‘F S’f:lr Oy Eﬁa .a %&? Lc’.ﬂ§ %a
d ethyl ace colrsduft Aihutes, ne 8 B udad: asmee ction
rrpound wer eniaarb wasgoa nﬁwﬁfbﬁﬁéthﬂ ceta@e tgnawa) ahbtn}aemub mil), 3nd thaH adK;sted{oZ)H?S
vv - am not hmt!aov% aqubou Idl m-throxldmatdm uevLn Siet bicartbohkte.-Th sepatataghgthyl acstate

- hep d d If
i BRI RREIIE boh oA T e
?' 4

thyl etho i
jort s), 23 -(cdpte Jea Iate 7 05
1 H, dd J 11Hle (NZ:HI) 3286 1822, 1799, 16896& “.1 , 7 67-8 10 4H 7 68( 5233

m g m(DMSO—d,) 140 (9H, s),373 (2H, m) 3.92 (3H s), 4.56 (3H, m),j .20 12' d, J= E;z)SH :
am not hi azo%ﬁ” ,3 ;h%ﬂ'}ﬂb Tig ox%’c"gr@ dny ﬁ4 o?s-) i mnoacet am dol

3 - vinyl - 3 - cephem- 4 - car boxyl adx@mpis Yo |sorrer) (15 0 g) in ani sol e
115 m) was 55 Bﬁrjdwd‘vw 2(2~2 quhhumnomwtrc arﬂl d! @élhmv lmdmmdwje-&:omhvln

i i th stirr¥PngerPham ﬁ@rbgﬂlqtﬂsy% %%95) ‘%8 hl ‘Q"EF" &gy"'y'
]l} nutes. Aft etng mirng%ﬁgagﬁd( %gﬁ g@ﬁr i | Y660
I ) ..~ he inso wa§1§@ tratlon an en drie

p hi Qubst ance l(lMlR apg)\ (vas0-al): 380t 2veg) Ji=lBHa)n3 mue@us 36OHL, U%Hﬂfsmd-l d=5Hz),
'w carbonatg $&7 8Y, d, = THFA2 (1Hhed, J etz &8R (11 dél. =1 Gla. 17id2), 3190 B HEB). 7@md -6t 19 M), 7.61
}l hr omat ogr aphBbsloheZi it A8 (1Had d=8113 using 5% aqueous sodium acetate as an
l luent. The fractions containing the desjLagegp compound were collected and
fitvaported to dr ger@iyaryl P - @ V@ -formanidlothiakal -5 il DOt Redd@Aiminoadetamiyb) - 3 - dinylG 3 -
liar boxynetdoxyn hnrmnoaeairbnxvlde](am: iSmer)Mit.ng/d) was Jbtainee pi ewctingbenzhgdryliO X yrhing - 3 -
iihci d (syn |sd 'eienydrothor'ne (3@Rg) With)2 - (335@'“3'13‘#?@'32%6&50‘/"1@40
1Y - N M RmT | |n nn mgg %@a rdin 193 ilar raarggrt?gﬁse %f Exargp zi

e &
'1 -d, J=5Hz), M)az@n@)égﬂmﬂu ﬁizﬁgs{(llﬂd 3311Hz),

ds)

. 22- (2H Jor 388 (181) d, J£185|z)758§((l-[lbij JEGHz, agz)EeDas((m—ldd d=1181z,88i8), 7.00 (1H, s), 7.42 BOH} Broad s)0
H30 630 Exani6@ (183s)/0.55 (3. dr &=8#). benzhydryl 7 - [2 - (2 - formam dothiazol -
4 - yl) - 2 - methoxyi m noacetam do] - 3 - 1 Qhenyl phosphor anyl i denenet hyl
’a 3 - cephem - dozn AT POXYL ?iefo(rﬁéﬁﬁlgdtﬁi%rg‘ 6 -2 JdthoxyAREHERNS - 3 - vmy| 3-

ornal dehygge ceptemM 4 - asisbxdigde (S/A Mizsamg)vwdﬁia oliVBY Ceabiinigl teRshydryl AMBinRB!- 3 -
errper ature fvinyl 12- Eephewr g .- cdxbd»elateaddp@hlqmne Uﬂ Zet 2 a@etfermem{db®izot - tvd) tzhe

fleact i on ni xtethogyimi )'%ﬂ 'ar‘ﬁYE '*@9@?3%‘? A{E‘;‘"Wa%ﬁev fExamre#9o

‘:x:'u:y_.

b
e

Sy

\

( 0
Rarocn o o acifuRl BT K U 5, N B |
Biri ed over,anhy S Rty 115 St ol - SR\H aNe Bz, 17, |
esu due, whi @R7Was sipuin-ater 784, M), 8.65 (dnei) hytsmaﬂ; me&snandmhnarmddcsgr aphed on P;-
i1 1 i ca gel using chl oroformand then am xture of chloroform and acetone :

119: 1 and 9 1b voI u a ns cont ai ni n% de red
L orooun: sl oAk éfmg e RN g ol 154 e
oXylste “hy

Or mam dot 0 ephen4 4 Y iy |(4’ﬁ9@®@»¢tﬂ Oiormarﬁdothlﬂdoﬂy 4-=3--
tephem - 4 - reamb@ oadetic §cidy/layn isammaalr(3.29 d) a@&brding.to a similar manner to those of Example 39
& 1.R. (Nu10l) 3250 1770 1710, 1700, 1650 1570, 1635 cm™",

N.M.R. 3 ppm (DMSO-d,): 0.87 (3H, t, J=6Hz), 1.0—2.0 (8H, m), 3.75 (2H, ABq, J=18Hz), 4.12 (2H, t, £
65 J=6Hz), 5.28 (1H, d, J=5Hz), 5.42 (1H, d, J=11Hz), 5.62 (1H, d, J=17Hz2), 6.90 (1H, dd, J=5Hz, 8Hz), 6.77 {1H, t

!

j | ' 42
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| . RAMNuj ol ): 3250, 1780, 1710, 1700, 1660, 1540 [err]. Exanple 34 15

. Bdrhydryl oxycarbonyl - 7 - {2 - tert - butoxycarbonyl nethoxyinmno - 2 - :
(for ;f_i-m dothiazol - 4 - yl)acetamdo} - 3 - cephem- 3 - yl]nethyltriphehyl
b#PMoni um i odi de (syn isoner) (0.59 g) was dissolved in a mixture of\ )~
-met hiyseefe chl ori de (20 m), wat er (9030 680d 36% aqueous formal dehyde (1
m),gfoll owed b ust| n ggqggww th 20% aqueous sod| um car bonat e.

IAft ef stirdf "ﬁ Z)"Fﬁﬂ%r‘tg? dgbg e 8? %-5? gf ﬁg p% f{,f,? (ﬂé'?'dte&%f ).
adj ubt ed t W - ic acid deri
p(rfjlnejt h I gne 2" ori hlow‘lghﬂgt%xt%%ggfmggt Waésc?‘s?cl rﬁan\[r;taiq‘i'tj]eeo??gg%od| um chl ori de

driegd over magnesium sul fate and then Eeafa;pm:at ed. The residue (0.46 g) was
dchr ojrat ogr pheld- B @i- IAnt'sept ezhl uSi- mY - @ ninetbekvigtinopeatamidd - Fenvievhe 3arrgeherhyf -

lacetpte chbqﬁﬁ'“ng’rhoxy mho é% 1@2 ta,obtain benzhydryl 7 - [2 - tert -

i but oky- car bon - formam dot hi azol - 4 -

ieyl ) acet anj do] - 3 - vinyl - 3 - cephemxamgle 45 car boxyl ate (syn isoner) (0.14

53) . B5 oIAmlmslﬂEzﬁl, 1780) 21-7a@hoxyigB®acetpd®] [- Sr 1 finyl Tﬁe depfiehrowit ng

feconppunds \RﬁP '&tzfﬁ 7 -_,acylamino -3 -

*et ri phenyl phos% R 16?% %51 %esp‘f?él ‘osporani ¢ acid -derivative with an
guepus formal dehyde accordl ng to the Exbfiplé 8¢ manner to that of Exanples 33

mand 34 0] - (2 ~ Aminothiazol - 4 - yl) - 2 - ethoxyiminoacetamido] ESamiye- 35 cephem - 4 -

'5P| vaj oyl oxyafb‘tXh acm(svn spmer).( 2 - ani not hiazol - 4 - yl) - 2 -

emet hoxyi m nodBetiol 3P0 1778, 186Q 1340 1em™'3 - cephem - 4 - carboxyl ate (syn

#1 son'-er) R (Nujol): 3400-3100, 177Qy,hHéa 1670, 1610, 1530 [err]. 35

i.. pl e % Phanalylodymethtt 7 -Y2 - 72 = arhidothiatol - 4 a1 NDL RivaidRbxymethoxycirbdnytmethoxy-

rret oxyl m hmoegae@amiddbl 3 - vigyl-- %ﬁm g - car bt fayr isdmer), oar &L Yderd.e (syn

Fi soner). | . R R fiyjotl 3400. 327903100, 1789, 175G 7650, Hed e 1530 cmi’. 40

an’pl e 37 To a solution of benzhydrylc gl ggnmno - 3 - vinyl -3 - cephem-

4 - car DBy ik Gofis) 7 L1 TRk T@Nlﬂez <aﬂo,mramaaeatﬁmaadeﬂ Aoyl -

sol uti on Okephem (-2 —cafboxylssyhGsdmienzol - 4 -

"benzhydryl oxy@aﬂ‘bmﬂyﬁm 1780, 178%1670, 1610, 1530 cm™

:-but o,xyca{r’PbonyI am noet hoXyctar bonyl net hq rp )acetl c aci d (syn i soner) (6 5
d tffen Niz* djpCy, | gar,padi i fof | gugd by Lign

at glrrbl ent c&g@w@%r(m%@?é & 7ﬁ&§q§(de@ et é%ett e"rjo]((l)JOO ﬁf‘) ﬁa%eﬁg%nﬁie

't he @actl on IR bt\mw)eszsmml?ot‘meo ps3eempl.t at ed mat erial was renoved by

filt ion. After renoving the soIvent fromthe filtrate, the residue was

i ssol ve# in 3'59}@5 e rhon nd
hert an_ agy Ecteaxymcﬁ?h&?; Ef @&2 er, mt % y%bgr%ﬁ%xsygn\;téog@éﬁ&a b.ao ﬁﬁy? qn
magnesi um sultfnatl\a;oanmwés (Iox ad) hesos td1v,as3s gave a residue (10 g),. V\:hl ch was
chr omat ogr aphed on silica geI (200 nt) eI ut| ng wwth a m xed sol vent of

eli i sopr opy| eI; h nd 50%’; §1 cgg;%{e i ﬂTgoacgt?%lrdgp g(_)r‘mau.nd
(bro 162072530

ner e, col | egt &
fo.[_r,ram dot h| alazp Nuw, 335034 nzhydr yl oxycarbonyl - 2 - tert
Y. but oxycar bonyl - am noet hoxycar bonyl nmet hoxyi m no) acet am do] - 3 - vi nyI -

- cep - - carbox | at e (s n |son53‘|= P' 5§29 87-94C. {1' ):
33

3350, 1780 1 tyrye até? 73?'3 V'()dN )M"R"“’[‘té'r‘t"]’“ﬁﬁmdr’hr?t‘""
(9H, s), o .@'@,, %—E,j B 2§ 4.73 (2H, broad s), 5.3
H(1H, d, J= 11Hz J=5Hz), 5. 53 (1H, d J 18Hz), 6.00 (1H, dd,
J=5Hz, 8ki), 6 87 1H : 7 00 1H sl;xamﬁle!ﬁ 20H, , 7.50 (1H, s), 8.57
E(lH s) 9. 80 1#Fet‘tify"'9 (&zaft"" tﬂﬁ;"' \}f‘ A )"‘%95%1"8""3’8'“6’81 -3 -vig -3 -
ésol uti on of° @ o0, 1765 }‘ﬂjﬁ‘?{?m E‘,ﬁg — ﬁ‘y - 3 - cephem- 4 - carboxylate
3.54 ¢g) in met hyl ene chl of | 5°n1) were added a solution of 2 - (2 -
- or mam dgj hi azol) -4 - yl) - 2 - afmp e spenzhydryl oxy- carbonyl - 3 -
tert - but oxygcabhamyleand NaRbRRMYYI nﬂzn@sx hétRiaRCL 41 - {IBYD - msmaﬁ/nﬂnm{a%et&mgal in

t et r ahydr ofaurany! ¢ 80 cephém ad chibexyiald (Byn-ighireyic| ohexyl carbodiimde (2.2 g),

if ol | owed by sA-iNuialky3299, 1&?&311?513*‘?‘&‘??{%?53? (reed¥t 4 hours. The precipitated
et eri al spas renoved by filtration, ang.tl ZE filtrate was evaporated to
dryness t o 65grgiy iR A- 2693 Cdtfinothiol N WS Etoaatbeqn@a}mca%nﬁl-lzl GéH Othoxy-
el ut i ng w tcbrbanwﬂnﬁlﬁdthswcéfﬁdﬁ/ln@fhod,hmﬁlelﬁdfewﬁydlo] e3hefnyd13 - ceplerD3@ -G3fDoaAutk (syn
Ecetone Frisooterlomg 124611281€.ni ng a des| red conmpound were coll ected and

vapor at ed t o'Rdhvigh: 8RRl ey - 12 - (2 - formamidothiazol - 4 - yl) -
(DL -7 3 - benzhydryl oxycarbonyl - 3 - tert - butoxycarbonyl -
43
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'R. [err] ppmJ[err]: ' .
1-iore) PAmL ]: 0.87 (3H, t, J=6Hz m
P ' , ), 1.0- H H
Hz (2H, t, 65 J=6Hz), 5.28 (1H, (%IOJ(—gl—fz) 5 ?127(5 (H2 :
. J= 1

0y

. Wir), 5.62 (1H d

| 630 dd, J=11 , J=17Hz),

‘ 7 % Hz, 17Hz ( J)ib dd, J=5Hz, 8 -

. H d, J8Hz) 12. )70 ?1%7(&0é 712775(1TZH)’ 6.77 (1H 4f -«

. bresadbiet. The f ol | ow m, 8'.552 (1H 5)
Ber e

; i ned by t
2ulg ochl Hﬂﬂot?\ra%n B0 yIB- ¥ i- mpthoxy i
fiose 'g,ﬁﬂg’”gia:ggmg@g‘ 2eepen emﬂgedape{f 1{“ Eg s Eﬁ'& rgxaarabdlader Bvadi-es with
L 31 drodhiuirin eﬁtlchhé cord g to T |lar manner to that of Example (50I :ggégjg ggﬁ?ﬁ‘iz to
7 -

' cephehﬁi I: 3%3% , 1575) - et hox i
§ ?&(2&&1 ml=2(oa;:,n4 Sl m NoAcelamAal 4 J=3
SH Hz_ ,1H , 50,155/ 8kiely §.98 (m)dd J= 11 SHzﬁ’%gﬂ ﬁfoad )ﬁsc(’(ﬁj\lso;;;;%” !
ﬁ z) - Ami not hi aég 13 - yl)

4 m noaCE‘t am dOI

P , mp>Rer(@ Am.ﬁﬁ-ﬁ )yi-t - -4 -

'arrpl eca@@xylg. aci kyn:‘; ir) (1() )%\3 obta?r&gﬁv rei&'?i§7 Eg-g%] l%ﬁﬁ rE%ﬁSYTA[ gr;’r:ac'; d (anti
( er) véthrcpnc.

;(?))0- Vl.;ﬁ oxgmlr:l acm? ?G‘}'gﬁh@ﬁ?ordnd arbo otacld th
] 1 i toag rotatf 60. €t noX - |
¥ - dhi nonmiﬁm 33064 %570] ‘éﬁ? ﬁd’%’g’/‘ ?é 28| syn i somer) y| m noacet an doI :
(3 Fabcpbm-(DMSQd "Wiz? A7 (ROq, J=18Mzl Af1D (4'\1':’ jol)
1 N0) acebdak l(1H =11H e '(1H —I@?Hmbsayhﬁxc}d:réf% gpd%ﬁ 'dd[ 2 -
o [err]J—(lu-gcﬁj-l) 363 1H(1 J%M - cephem - 4 - y1 et hoxy-
dr v Nuj ol ) 34 Exp car boxyl at
. 00F Bed® 210 e (syn isoper),
-4 - hexyloxylmmoacetal’n d%ll D, vikyi8Q - bplsEd - 48 grbo E‘g

'. [7 i- (220 (di -{2 - Ammothnazol
syn |s%meﬂ@‘1‘9) amd|47—1 55°C (d%z ),.was obtained by rhasaipl €248 F’ﬁ°V°aﬁ"§ tF"a
1n I 3 ephe m)@yqu(mb yg I’ﬁo me et hyl

_vinyl - F.gnee
;. 1%80, 174@ xv'"”mac
: p hy@ro lon aﬁéfd tata% mymannevtshaf of
; Exbrrpl e 49k (_Nu@ i 1630& m“ ymains of HARE™ (Nuj ol ) : 3300
m(rf OdBAmanwim éz z) 10 20 (8 1,)7m)z,370(2H ABq, J=18Hz), 4.07 (2H. L
Hi, 5277 (1H, dd, J=5Hz. gHz), 6.70 (1H,

he;
§<yl Oisy' ”% §§@1am ShegHz), 5.2 (1H, ¢ 5 H d,
Cephem - 4 -

IS mer
s ot @AIdd, {<habz J7H2), 9. 1 @
)%! Q y r&?:ﬁ&,? ino C?rbﬁéé" Feéd%@‘ic'dcﬂfs(syn
eEtonijat 0f35

P s

% I”:‘gngi’(g/’ (I’ rg;gn@? &:%"r‘ﬁ%& grouv?lg;\/ r:(na nydraehilario eeid %{:zcapmg to Yk siml
; R . (N : - phem - 4 -
[ enr ]. 40 - Amino -2 - ca(rboli\J/e(t)t!y ' 33(2?( amr?:ﬁglafobﬂ Qadl) 2 lg’g{!‘lg’?y)](_%'lfgatceetié%ép

b Pr dpl onyl ox

Vmﬂt 3y cepham carhoxylate (s n isome

;rretihoxyl M noacBuialiR 1 #233735 zhould i (Hi;bmgh C 4 alnp e 5l

o 1 79-85C |- R_(Njol): 3353«5& e+ 4. ar boxy at

(2 Ammotmazol -4 -yl) - e] (or &&ﬂ){yethb%@'bo% & exﬁggf@)—
rboxyhc acid (syn |somerE|xlapﬁ§]’(é

\ Lr;??gtyryl E&Qﬁﬂ%&lh)ﬂ' viby - § 2 a
; Xyi M- NORaRjelrizeng|(broady 176(§}rgroa‘1)§rm‘20th' azol - 4 - yl) - 2
ghem - 4 - carboxyl ate yn,

ii somer) 92-
L1530 [er’“}]rm 2 100C (dec.). I.R (Nuj®ra ple@ 005 3 L0)Bonyde SRl e}
XY PdXyi Mcetg_raug 151 0,

{ Acet oxypr o i f 2. - Ammothlaz;; :&*ﬁv“ .2 -(bL - ) ch(d o Ex

e o n_isomer mp ec.

f S% hﬁo"%" mﬁgoﬁgsu?aﬁ M@o 1768, 1617,,:{:1?&&(@' el h yl) - anpl e 531~

: r . R (N ) em- 4 -

E;(arrpl e 54 LAs'qutlorp@ﬁbﬁrqh\Edr%%OQ (23$<anm§h dhzo l]:67-0l) -2 RC??_r bQ jf\o?c Bmiddy 3 -

yl) - 2 - mevihd %Meﬂ)hylg)mams f acetie acid (10.8 ml)

(Syn |50rrep:‘2as stirre rfbrd6|mmuté3 The s mlxt ewas red| H\:lmbrbp\ﬁgtbqsr (143

Terr]. 60 follo irﬂb }or 162@0“35]}717 rec %’% Bdteayby-filudation,

;[2 _ (2 50 dusoprop Ile;\;(rﬂ andl then dried to g|ve -(3 l‘? ﬂb\hﬁﬁﬂ B 1\@ Egg ate

n li id

Tert - but oxyLR O 3080, sorhp ool - 2 (SV" e ibhpome s e ydryl 7 -

s%pat\yéjG%ﬂ&ﬂ@anbmyﬂmag -

M.R. & ppm (DMSO-de): 3.78 (2H, q, J=18Hz), 3.92 (3H s)
558(1H d, J= 17Hz) 5.82 (1H, dd, J= =5.8Hz), 6.97 (1H, dd, J=11, 17H2), 7.57 {1H, s), 8.57 (1H, s), 9.89 (1H, d,

55 J=8Hz).
Example 68
-yl) -2 - methoxy|m|noacetam|do] .3 -vinyl -3 - cephem -4 -

i
1 7-12-(2- Formamldothlazol -5 -
mp 165°C {dec.}, was obtained by reacting benzhydryl 7 - 2 -2-

carboxylic acid (anti isomer) (2. 359),
.3 -vinyl -3 - -cephem -4 - carboxylate {anti

-2 - methoxy|m|noacetam|do]
le (3.9 mi) according to @ similar

formamldotmazol -5 -yl) -
resence of aniso

s0 isomer) (3.09) W with tnﬂuoroacetlc acid (12 mi) in the p

7
- . manner to that of Example 67.
: I.R. (Nujol): 3260, 1780, 1730, 1690, 1670, 1575, 1520 cm -\
5.28 {1H, d, J= =5Hz), 5.35 {1H, d, J= =11Hz),

0O-dg): 3.75 (2H, g, J= =18Hz), 4.14 (3H, s s),
23 (1H, s), 8.60 (1H, s), 9.48 (1H, d:

N.M.R. 5 ppm {(DMSO
7.02 (1H, dd, J=11, 18Hz), 8.

3,
5.62 (1H, d, J= =18Hz), 5.77 (1H, dd, J=5,8Hz), 7
65 J=8Hz).
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¥ car bonyl am noet hoxycar bonyl net hoxyi mi no) acet amido] - 3 -vinyl - 3 -cephd
L -4 - carboxylate (syn isoner), np 124-128C. IR (Nujol): 3360, 1750 (broa 1
- [err]. 65 43 0 030 630 Exanple 56 Benzhydryl 7 - [2 -(2 - am not |
4 - - 2 - (DL - 3 - benzhydryl oxycarbon | - 3 - tert -
> but c@ar bonyl ani nopr opoxyi mi no) ace@a@3 3 - vinyl - 3 - cephe

- carb | at e (syn I soner), np [err]. 5Examp|e|69R (Nujol): 3300,1780, 1719,
. 1680 [err]. Apl2e- F&?fﬂimdotaazsbwwlbﬂz @ﬂwommayeiaryhoﬂ 3 {nﬁvl -2 cephem -4 .

. f or mani dot ? 'fa‘i;’ (&Yv ; er) “2539)(”%3 °bta£“edb e (s h fg;‘;a@d‘“h@@“
v s N S A LR Sy e e |
. - cephem - Examplecsarboxy (0

| somer thanofI 1"1?
- added conc hdemclhlsmt tymaasm 1680, 15401cjn~". and the m xture was stirred at
- [err]

- the net han gdvé an aqdeou o] W]
. acetate. The extract was washed with gg ous sodi um chl oride and then
- dried over aﬂhym@uéo iazoh SiUd viat2e- hekyddxyioivedcetanidad nB cainyll B odephdie-4 - -
fﬁsol vent . @v'wa@“ UMeWafeatawM by fd¢¢'em?ﬂ"dpywl 7et Rer(2 afaimeridbthistob d
s filtrati Ont"'h‘éqb étg ﬁggfg%ﬁ 5’ If 2] nie nsol %she) accor n o a gngs:ratlsrﬁgzr;ﬁjtgg:: p
(L - 2 - pyl oxycr regnce ¢art i 9 0
dcar bonyl anmi nmat(hmmycsagobmsyhmt ’rasmehduldm)wso amtamdﬁ* - 3 - vinyl - 3 -
i1 cephem - 4 - NdMRjD Oﬁc‘s)yn% sened 6H¢)516y )o (8Hirpn)] 372r(3H, ABq.R=1§Hduja08 J2H, t,
3360, 1%0!363& é;{ terpe A g

m

s extracted with ethyl

iy s ‘{%,2 :ggz . &83 quy  JrGHR. Op), 697 (1H, |
3. 57, 3.98%% % c%
b d\g= ||HZ)den5at|3és r(a\ll béﬂzhyaryﬁwi:bg%é t(l roa tlc presgn giib)ﬂﬁspo rdlrémgH‘E
1! 8Hz) , 6. 86a §i@Hr mehner G2 Batbf RAMpliE7. m) .00 (1H, s)

: 7.40 (10H, s)
H(1H, d, D=8Hz). Exanple 58 25 To 3 soI utlon of benzhydryl 7 - [2 -
i f or mami dot hi 3za9b

oxy- on
tert - but&mmeb&@&fm'%mazﬂgp% rfnd ag Y"é"rﬁ°%f’8 mld\ég § rwcl-? éphemcefbher-
- 4 - car boxyR @up!){3390) 178801585, ¥580,3565cng). i N et hanol (190 nd) was added

f conc. hy‘drochlorlc acid (1.96 m), and the mxture vvas stlrred at [err] fa
|24 ninutes. ctlon m

h ? {‘)zm E‘d with 10% aqueous
*sodi um hydga% ﬁ?&ggfg g&ém‘%d arf °5%{?‘B‘8?F5‘L’ '°*0I3I St By cPRiBVat - oft
it he met hanol . he re5| 0" was dissolved in ethyl acetate, washed with i
Lan flqueeus sodi um chl oride and then dexaegleorser anhydrous nmagnesi um sul f at €.
.Renoval of tﬁe [3 01 (¥ e Aminpthj Eola # el dife; ethbyintinagestariddl -3 i ied W t loephem - 4 - ¢
i sopropy?arg;‘m F""fﬁé@'@g%ﬂ s(pcwlghx‘d,ryl 7 - 12 - (2 - aminothiazol - 4 - yl)
- 2 - (DL - ydryl oxycar onI - 3 - tert - g
ibut oxycag bonyl am nopr opoxyi m no) acet apka#iple7a 3 - vinyl - 3 - cephem- 4 - i
ecar boxyl ate (@syid - |(%0Hrmrn)oth(a30l5 ) yl) 1P - bd&okAdGoacdtamido] - B.-Riny( Naj-@bghem3390, |
£1780, 1719°3be é;gg'sowrww 68 (9 [err]: 1.37 (9H, s), 2.1 (2H m,i
3.7 (2H, m, 2’°‘E’ 70 B0 IWOEMAH ), 6.8 (2H, s), 6.8-7.2 (1H m), !
£6 (1 s), 7 37 (20H, s), 9. 67 (1Hg Qn #8Hz) . Exanple 59 40 To a
‘_50| ution of) L7 =122 (2 - RARSERMEDI YhOiﬁl)’cﬁr-bé?ﬁ&kbmeth&ynmﬁd%&ttamldo] -vinyl -3 - cephem -
but oxycar bé&nydraxviizaeit! ksyh isgmer) (12 g} andBodiurh blcsraonackd667ingg Qdere-dﬂssolveﬁl in water (40 mi)
ret hoxyi m ﬁlS‘d’éﬁsﬂ?Bﬂﬁ?ws lyphitized and ther| dried ® preperedisedivm sajts of & al2 bd% y#mineth

sorrer) g) PRONBERENETInRestniAr]) - humdd et ; 4h3FG'fb8€4’fF arid @vgz%me()s :
: 5the IRTINGIoH! SodiRoadf 878D fiAbad, 1788 GebdsaBlmour . After addition of

t er ( 100 mNMR & dpen (DRIBO-d)) Ca22Hs brdiices), Wias (2B Hrekals 6116 (P4, RH <BHE, 4151 (8H) m3 @48 OUS
i50di um bi cHHIEbEE-E3 (THhIm) B:aR (2HDroadsrp RS0ttt he et hanol

i uthtgaft d di egwlf é18g6yeﬁ$§gsq$ dge V\IS\Z
di ssol ved m Bqvg peodugh g ﬁ" A g isdomiehAnd
i hen dr .S%dp'“'gtgm g e "ﬁﬁg § W‘ ‘:;f; Zg" % Wrggfg mm n
E.Ct i vat ed Edaﬁfeptﬁ rgad@ﬁl}é}/@éss aritélﬁ:uﬁ@ r@rﬂﬁm@aa\i@eo ezwa

Yacetate
ar bonyl - ar@the cbebmedetrbtﬁcemy@amhmwkasmmtmlaq@ous dium b(cﬂ'bona&rihdlﬁ}idmuébwl -
73 yl) - ?d'“"hﬁ't'%@% folewed- bya dwving ravelip prhydrgus. magnegilm. suffate.

=

ainoef- thel solvent
far boxylsét gavaﬁ P aigmﬁn o"tl;lltat dﬁopremfgg?l%oll @vo lngg !_fll etloniq?%lgam
err]. 50 acetam rarbo]ty ’(syh e#?o t H '&Bh
§=18Hz), 3. 8OR({Rbjon: Sa)aoo 4264%10103#180 hl'isua ¢k66,)163Q cm™".
£ N.M.R. 8 ppm (DMSO-dg): 1.06 (18H, s), 3.77 (2H, q, J=18H2), 4.76 (2H, s), 5.25 (1H, d, J=5Hz), 5.4—6.1
é. 65 (7H, m), 6.5—7.2 (1H, m), 6.82 (1H, s), 7.24 (2H, broad s}, 9.59 (1H, d, J=8Hz).
F 46

| for £ rm OWI50-<e 420 i R (b, UL M0 9pH 7B (0 o5 s
. aqueous ,go#"}gqmﬁ ég}gﬂhﬁlig"% @Hﬂdf", ﬁ&qgf’&sﬁ%ﬂr\ﬂ‘fg 1 ¥ B-980BHAd) J=T1RdzntAval &
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¢1H, d, J=5Hz), 5.23 (1H, d, J=llHz), 5.60 (1H, dd, J=5Hz, 8Hz), 5.66
f(lH d, J= 18|—|z) 6.70 (1H, s), 6.77 (1H s), 6.8-7.2 (1H m, 7.3 (10H _
brofd s), 9.57 (1H, d, J=8Hz). Exanple 60 55 A solution of 7 : [2 - (;
frffayi doat hi azol - 5 - yl) - 2 0@30h630i ni noacetami dol - 3 - vinyl -
fEn 4 - carboxylic acid (syn |scg’xrg,;,% d-9 g) and conc. hydrochloria {
raci ¢ (1 36 gio d sBiutidtdngdarim A 12Q (21 gmiNdtRazeil 14 1@ d 2atmeBR}iRHoadoRARABY a3 UGiRy f-0
I‘ 1. 3§hour s.3 -Aéhemn -hearbee st (gyn isoink) (212¢5) WAIN-dimatpygfoarhaiidd (25 el wasadsed drdpivise a
.,r esifdue wasutignshie vaﬂmﬂ@m@%d'me vifgnojamided ndid) elqyﬁ&dnthecme?f'emwtbh 10%

faqudous #s@d i1, ":‘d It il Sel ring eagfiamwa recdem::)a
Valoon oref:%.%%;r AR Al e e, ﬁwﬁff 5500

'vvas fed W tbizarbbriakr andtdicé Wah aﬁlrahtﬁadu ébd@hwvéhlo?rde ahd then (dded ov@F bihpEd hs’ﬁa nesiu@ -
- 2 - spﬂgteh aliofrihg gqjxagt gaMe d(g |due @hrch wasrpy!venzecBwrth djiegrinenyi sthed and collected

i car Boxy!oi & Jp aip agg jazql - 4) - vl - 2 NDFtaRxyimirpaentamidol -
1780, 1%45cg NEU %%%M (gél gsqg ?T%%q'_jesgé 7?6 ()ZH q, J=20Hz),
: (3H S)N s s d,,) J=98Hz)) 38 t#)s), 525 0, 6, LsHA) 5.38
=J=18Hz), %tH7/8 J=1HH2), dd7 (1878 J= ler-h))ssﬁ(sﬂan)(d.ﬁ (1|dd) 6.96-(h, dd]1 B+1a}z, 17Hzll B.8¢ (iH, d,S) ,

£7.6@ (2#4, JoPhd s), 9.76 65 (1H, d, Jj?g & 00030 630 Exarrpl e 61 7 -
#12 1 (2 - A BRIz P -12 Yi2)- aivnotn X rn}n { Xms&%: ny|
-3 4 _Ceph@mcerdhem et até:(sﬁnsdi.'%%'gr thS TR, k. g.r@f i ‘t:

1 eaq t| ng 12 - {rﬁnetmazorforvram dokthoxyiohoacdiamiyd]) - 3- Jinyl nBt Eupk rrnnoabedymm(dol -
{'3 - Vi nyl isom BiePRYK 18? e) aa%qrﬁlns(tarqtﬂmliasmmpl)mc@t of Bxpmpip 76

bwﬂor;\e:hw {Ew
ot S R e

[ erJr=§;Hzpm [ er r]
|.$xamplg ¥8_|_

FE M S"("?%-’z%rr%re Sy i it e

bXyi m raﬁramtaarrsyd Bbmer] 3.0g) Mthrk)dometha isob@grateen g) aébordrrqw &xinijdr manr@ctothaf &fy n

| sofre )m(ﬁza s obtar ned by reacting 7 -1 - forrram dot hi azol -4
L *ﬁ;r;rrr" D
paci g (Sy“d' Er% rQTiﬁ J:adeg‘#?ﬁ éﬁlsng
si m (ﬂrdmagangr f 0, 1'770
- [err] m err 1 azm IBHa t J 7Hz) 3 77 (2H,

B r .
e‘* 1P,lv cquy thv\l]E?i )-53HZ thoxyiminoacetamidol - 3 - vinyl - 3 -

A 1H’ q: c M |sl3m r-), lg edctin jum7 - [2l (2 e?mmothlazvtv::
)5 7 i éﬁ%@f{a *::rzir, f:. T T v 9y

- nnmotuiunazanb 178041740,h 620y 1606 63micROoBCet ami dol - 3 - vinyl - 3 -
-em 4 - I&J.Mrﬂaé ini{@MSR-ddf 11391, Bls b2RBH. t.(J%GHLz)@TIW aAETHZD @1 (REC 9, ) =6kighs
bt |ned 6\} 45 2)7538 b 4. I79H2) St OV HAGR B (3% 833 (11, ), 683K, da,

58Hz),

.hex /| Oxyl onc ouPl as oY:H]%LI accor%mgé&%gmggp ﬁer to th dJ?QMdre%saC' d (syn

) (39 roc rirc aci according to a simlar
*rranner ‘o that of Exa | e 60 | . R ( Nbtproplg 80 3250 1770 1660, 1530 [err].
‘25 P N MR Be zh\gp/mx lopye rbor@l Ateft 3pyitoxycarbpagpm oetl]yl‘()gz 22 pfo r@mrwmazgl 0
)(2|-| ABq, J‘Lég%% "ﬁzgp? ?@ @jﬁ - cegfienny 1t b°’8"a‘eJ‘s‘S1—ﬁ3"‘e 5.28 (1H, d,
;J =11Hz), H, dd, J=5Hz, 8Hz) 6.70 (1H,

rS), 6. 93‘(1H dd, J=11Hz, 17Hz), 9 58 (1H ExdmpléaFSHz) The fol I owi ng conpounds
wer e obt ai ne‘tb dogolurﬂgraoftsod\ 7-&cyd amlrmhw@o!vﬂﬂ I+ Ceptirkgningscanimiiohcd -rinyt - 3 -

ider ivativ '3\714 rq"é\r'm ’b'5° g ﬁ? & vxﬁgmq;dfﬂ Hvts :‘ggivdé"coﬁ'w‘ge”g
tO a Slml:]%swa ‘? xﬁee E{@ toa@zf:(t re of Water 2
. aratee rganr@-.?ﬂhﬂi@ﬁ hhs'ﬂé% e¢t4arce with 3 saturdted aqueous sodium chioride
rret hox Yi manmmm |, folloviled-by diylmg lover adhydrogeapdyaesium duifate.(Rambeat yfltisd selvérs gave
ji somer) . [a.reidug,Mbjch v SDUBIE{!F@d Wll“?@"eoprmweg w@whd'é{;?‘am&f%'@d prhsilisac 'e'PM'th
iExarrpI e 6% n?xed sol thy tﬁtﬁla % 6crform (ﬁe &f vy volugie] arﬁa ns ¢ jesired
compound Eﬁre . Remova e solvent gave 1due lch s veriz wrth dns roI%Y

rcar boxygt HgRy 80 KialiBr 18 obtai e At Blobyi 7 rothiazol -GENC D - 4
- car boxy|nhdt‘«hoaﬁdndro£c‘ét£mrdowmﬁn)/l, I Regheim!- ]4 cétBsxyiatel arﬁdNu.Jeoko)sz g$ZQ£b7(—boread)
1760 ( br oad) LR tiujol): 3300, 17685, 1670, 1610 cm™".

N.M.R. & ppm (DMSO-d¢): 0.95 {3H, m), 1.87 (2H, m), 2.07 (3H, s), 3.48—4.23 (2H, m), 3.85 (3H, s), 5.25

(1H, d, J=4.0Hz), 5.25—5.98 (3H, m), 6.74 (1H, s), 6.53—7.38 {4H, m), 9.58 (1H, d, J=8.0Hz).
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i Exanple 66 7 - 12 - (2 - Amnothiazol - 4- yl)'- 2 - (DL - 3 - amno - 3%
_car boxypr opoxyi m no)acetam dol -3 vinyl - 3 - cephem - 4 - carboxylic aC|

g syn |sorrer) np 1450C (dec.). |I.R SNUJ oI) 3120, 1766, 1612 [err].
HE 67 A solution of benzhydl - formam dot hi-azol - 5
2 - oxyi mi noacetam dol - 3 - vi nyI -3 - cephem -4 -carboxyl ate (Syn

sorrer) (2.7 gb)éonxtlgrp&f%mzﬁyd%& 5(4nl)r)omgn§| ﬁoggaqgat:étgmﬁ&'g ‘ujnﬂ § A&I‘)emvg
fistirred undesbdxpge GPRksma) (1.95), thouddh [1Eie §1d %E@W(irﬁ%rﬁ&ﬂ@ﬂé)%%&(%h d
i Nt o di | sopreoghyiirotiraneeo (il 4ds Brjed fsOSPO VR BLS Ibyurs (The rdactign imirturé Gvasrexuatted witth@hy)

lipr eci pi t af eéFeggt g “We f?bmse'@?hl @as wa#;r!nd%"rlﬁdmef anar‘sqfi% Wﬁ%ﬁgggju_}ﬂﬂg §(gfp:m oY |
|~ i ;
‘ ther and tFﬁﬁ ngﬁd; ge@u“'e"gmnzg Lpgid gdzw:’vm -ce H?(S?#%Z'E?%F teAsyn |somer)805';)’ z
g 5-yl)-2-ne Qh 0323031 SPAG 985016 '158%33 - | CE
acid (syn i somem DWISO-dIP 3./ LR g, Mﬂaz)')saﬂ(srRs),z(wmld)J 582) 432 (ﬁOQ,O.MiIHZVO :
660 1530 Ew dN rvma,s enaj glﬂ HzeBHz), 6.88 (TF8 sk B.B) (1H, dd) 34 BIHz,) 17HS, &FF (1),
_ ., 5.27 (1H20-07.67j108p). 9.65 (14 2.d, J=11Hz), 5.58 (1H, d, J=17Hz), 5.82
:1H dd, J=5.8Hz), 6. 97 (1H, dd J=11, gltfdes 7-57 (1H s), 8.57 (1H s),

t 89 (1H d,. Ap #&Hﬁr)othlgxlaml)ez6t§ethoxy|mmoacetam|do] 3- vinyl - 3- cephem - 4 - carboxylic acid
- [ 2- 2- Fos rr&m idarbdi) (0.8 9] wds-oltainedby vedchityy/- (43 biorae €1 amtldﬁhmﬂwoudemyéetahm pheviayd-
'ar boxylic ac¢ea emnig - cg@gmw c(dZS\@Essog)er)rﬁbSQ)ewm]th|Qtd®d0¥QMS)r@mfalaﬁmlab'yannerto

fleact i ng bef’i‘f‘rﬁg p"’78 780 1o oe .
fror mami dot hi azmla ﬁség' 9% y B eane B dal, 53520 W o AshoPham acarbexy Ik
';t e(anti 2o i 6.58TRA) &, 31—@ w78 (1H; Bd, 5 e, meﬁwcamefdsé Lrly g&).l_nmzt mz)pgezsé&%g
'f anl sole ¢=8H).mM ) according to a simlar manner to that of Exanple 67.
. (Nuj ol ) : F»edollewg commmnds) g obtpiggd) by 1eagting thesgrrresnonding 7 - REVIANNO I%r Mipyt
‘ p\‘n/[ er r] §pl7§os(pgr|§plc ac:d germqtgﬁzvytth tmoniraa tcgtr;ldmg Fo a %ﬂ\% il r to that of Example 82.

t1H, dd, J=11,L- &SBﬁﬁhde/lozﬁca(bﬂawl $2 - terB- Hax boﬁﬁlangnd&a&ﬂi'-l (zh (2 Jaﬂﬁﬁﬂl)iazoﬂ-ﬁ-yl)-zf)
030630 Exanplle%ommﬁoacet rlido] - @2 vinylF-r- nenihrel o ¥ A caabpiate {syn isogke). - 2 -
k¢ hoxyi mi noacdfafiuigh]3320. 3775, 730 §165m3". . cephem - 4 carboxyl.ic acid (syn

g somer) (;45.3 g) was obtained by reactlé;(gmgggghydryl 7-[2- (2 - '
'OI’ mam dot hi azaliz 42 - An¥ihdthiazol- 4- y@tﬂl@ﬁ%kﬁhmgﬁﬁﬁhm &Qling! - 3-ce N4 - carbskylic acid

-Qf Exanple 67. I.R (Nujol): 3250, 1770 1690, 1660, 1540 [err].

; [err] r Qa (v wﬁ )

o) 97 e ey Lt B rotgastpidd-§ A 3y cobponf ¥ pypocasa
,_—17Hz) 5. 88 I{R1(Nujotici3250) +%162166@ B3 cmb'. 98 (1H dd J -11 Hz 17Hz), 10 7.43

by reacti ng bamzmmﬁmym&azso[ 06, 1f® 17546, oeemafsaniaﬁ jazol - 54 - VI) - 2 -
e&I oxyi m noacet am do] - 3 - vinyl - 3 - cephem- 4 - carboxyl ate (syn
fsoer) (8.5 ymt Ly Li roacet | 98

pni sol e (3, °e

g%, e e B e o: EE S ongm -
§Nuj ol ) : 3250, LAl (T\&&n $66) 4765 168, (188 101635 k650, 1570, 1550 [err], N.MR
=err] ppm[err] 0 88 (3H, t, J=6Hz), 1.07-2.0 (8H, m, 3.72 (2H, ABq,
}=18Hz), .13 t 20 20 J=6Hz

e J
f=11Hz), 5. o '"v TP | in ti;‘FF,;'g% v'h%rdethwﬁm°asewalxﬁ L
1=11Hz, 17Hz ,(19,,)“( V °‘SV,§§3’6 209850 Gh-65 (1H d, J=8Hz), 12.62 (1H,
_road s). Th e fo | owi ng corrpounds wer e obt ai ned by reacting

- acyl ams@o 3-vinyl cephal osporani c acikkadgle®dati ves havi ng

jenzhydryl oxgpg}&%?&l "V'WF‘M 71‘ﬁ‘f‘?g 89'('9@!1‘10 %ﬂbdzrﬁe‘f‘ﬁé""ﬁ?‘@gﬁﬂﬁ'@]oﬁ’ -¥Hvsol e

tccording t6 40 ég‘fﬂ, 675) b e67

ko Example 71 7 - - mno azo - 5-yl) - 2 -

fet hoxyi ngghoacet am do] - 3 - vinyl - 3 Examelplsem- 4 - car boxyl ic acid (syn

|
fsoner) np>25b(§loyloxymethyl7 [2-(2- ammothlazol 4 - yl) - 2 - ethoxyiminoacetamido} - 3 - vinyl - 3 - cephem - 4
- carboxylate (syn isomer).

- I.R. (Nujol): 3300, 1780, 1740, 1670, 1610, 1530 cm™".

65

48

I, J=5Hz) ,5. 35( 1H, d, J=11Hz), 5.62(1H, d, Jxd@b@se 5. 77(1H dd ,J=5, 8Hz), 7.02

tephem - 4 (sycmomaxyl ate (syn isonmer) (24.7 g) with 5 trifluoroacetic aci d
45 6 g) in tHE& PlioBeTO® 150, WA 38Bem(17 g) according to a sinilar manner tof

;'lH s), 8 55 (1H, s), 9.70 (lH d, J= 8Hz'2‘ 12.47 (1H, broad s). Exanple 70§

o ' : pl - .
o b i el e et

P
v
v
£

15

k. 20

26

£ 20

3t




: 3300, 1780, 1645, 1580, 1515 [err]. 30
727 -[2-(2- Amnothiazol - 5 - yl) - 2 -

30} Exaggit ¢
met hoxj@m poacet ami do] - 3 - vinyl -g3g30 @3gem- 4 - carboxylic acid (anti/—>
isj!orrer >2500 35 Exanpl e 73 /0
- ![ 2 - Ai“pl%&mb% é amw:t)nazoli yl)%f mwﬂ\ﬂ%&%@ gQJ/mVI § ceph\éﬂnnyI
|
3 - ;ephemcarbékvlatecc@ﬁ Pﬁ&d)lr@p@m ohe¢.Syn | somer) Nuj ol
1Q§O 1545 [ etA: [Nujoh0330Q) 1765, 1670, 1610cm" - Exanpl e 74
7w [~ (2 - Aminothiazol - 4 - - - hexyl oxyi m noacet am dol - 3 -
Vldily| - 3 - ¢ %ﬁ%htnﬂgéa%n E Inth ;Cg%gn aSQWQWasrgada]dzv 21' 5l§e§zh99rylg>q)
| R ( Nug | |) car% y?f [i -(2 inothiazol - 4 - yl) - 2 - methoxyiminoacetamidol
anpl .3-vinyl -3 -cephem - 4 - carboxylate (489) at5°C, and themlxturewas stirred at 840 51C¥9r hdif an Hodr. -
(2'- Am notm waehpn mixtlire was|ajided dpopwise tordijsnpyamelt lh@)m:m mwzitatedn@tenal\waﬂyl
13 - ke heﬁi}ecteqlbx ﬁlEﬁlPﬁ@k m toa\eq a<{d§ Tmﬁeparated
bi car Ha nat ea "% A aﬁf a\@@% ,u%’ 22[]
i Zed tﬁﬁmoﬂlﬁd 96liolved IW Q&ﬁtf\/@l e réémtﬁt he a oas tlbn was

liyphi I§
é@yﬁ) notghi Mo:hromatdgrap )on a. Aonionfxaadsoryp dmteboanmmaaem afTtade® [Mark, 3nanufadtirgd by
1d cep 'em Wsub'sé'a‘ﬁfw i ‘P@sﬁeqldd (a8pm 'i §6ﬁ'en' h'&l)w't wategy (@0}3 m‘l PIUWM%I "'eCB%O

SEL SR R

289 j_'1H Sehrbo, 1a6-(§yn o(nHHu 33 2 roa sol ution
of t hd above : Oulist 3200, 18109 73$hhdu}dhk)dl|65na(bq*:éz)fcmr‘rram de 18 m was. addeed
apdoot hyl Ng“%w 2 é 994( @me ﬁ(%ﬁlrﬁﬁnﬁeﬂﬁ‘q 3@1‘ ﬁéﬂzﬁ!’fl
fce-cgol i ngsssf e ’D LY 1’n1§ PHEY doird T’@nﬂép’hf’ﬁlr‘ gy 181ig: 7 k.
After ft hg reaction m xture was poured Bxith@le @ M Xt ure of -ice-water and et hyl
jcet afe, the Mmpdume 6f bedigdryl WA R - SDpaimteaol0Ut yi) -BheL S22 mehhailyiaabasing - Rawsar
Nas ekt ractbe@xwrbmvbrﬁgbthmmﬂﬂmatthneo)@gmldqst ety +3ambm e4 s cirbpxviatn
s Was hed Wtsﬂ’:t%h‘sé @x§°§§g ?rgg{ﬁ ﬁﬁﬂ‘%’é( Gyfﬂ' '"“‘tis

ottt Hief Axamsmxé T Gl K@ f
t he SP' Venteth@ﬂcéiﬁyﬁo i) bW déﬁfedﬁ eu@srsbla wmw&y te

_,"E)I | opved bythecathyl etatertiertiy whas bdmsmﬂemrentooedcﬁytaapmratﬁﬂ Tpe m&ltayd mmbdﬂytlon]vas [ 2
: ¢ am rggmﬁgddg pift 3.0 wqh 8% §q m.bicarhonate and then chromatographed on a nonionic adsorption resin,

( oi vk Oy 50 P X et o grﬁw ate:: o@%p[o? g n carngl‘ | 20% a\;;:izt:‘s
Cole e I ﬁ? i S S

hili 2
Boxy@REGcarbbh@Reth s'mm»acz:sa.doﬂ,aeo.nynlss&paa.s r -carlbh;M c.d<g;nF§3napm
1 0ay. Q)Slhb 153)(: (d8= 7 (2H, q, J=18Hz) 76 (2H, s), 5.25 (1H, d,

 J=5Hzt L ad) ) gm
i), 3t o LR SR ﬁaﬁé“%
s ol Lit Con qu 8 d[J—18Hz) 572(1!—! dd, J 5 z, gzo S 1H s,
F met haxyi m noacet am do] - 3 - vinyl 3 -cephem 4 -car boxyl at e(synl Somer)

"(8.,2 g) in N, N-di met hyl formam de (25 ngxmpress added dropw se a sol ution of

- i odonet h¥l acetnraxtee (:ﬂbeg)hvdmlN{N-m rmﬁrhayﬂuézair mam)de (E& -13 - )beltbyddyioxyarbanylt-[3e

yeoourse of :@ A Sa" b ';‘ A ey - FNE"’%%FPE‘S\I"G' pesrlalfdrod
 for 15 minif s% %’ﬂi &“ﬁ‘m % % ;Jlﬁﬁf’ Soie{&éﬁg‘if&am zzacéﬁ cts G‘W‘m;ﬁ
. and et hyl %ﬁ@fh ﬁa d)lsop Coftéwia (50 Q‘ll) ti ted
- with et hyl wesigdation @6@ apdtte (5D | chbarﬁ thhyécetaﬁ&hﬁélﬁ Ve cUtTan@lBlyWSxﬁo%ﬂ&hed
 3t.wi ce with esanpaqereiﬁwe%mt mmsadntv@m edlm tqnbi%bw'm Q%atmnota mslca;mwm

f ol et "aa oes.@d?m: it B o g %m@ m?::na@ae

p—

- col | ect et Iddedmbe,fvihichmaé l‘y&ﬂul'&é’ﬂt@&hﬁhﬂ [@C@L%Mﬂfﬁfaf&' 4. l) 2 lﬂ'D 3 - carboxy-
zam not hi az airopoanmo)yde)anudoE 3-- vivglt- Iaexgphm m&a&bm d:m](svn nsf&mermmlmp143°c-(dec)

« cephem - - ol):

|0 MR R i o b Cl e o

£h 1H, d, J 11Hz) 5.67 (1H, d, J=17Hz), 5.85 (3H, m, 6.77 (1H s), 6.90
1H dd, J=IlHe, 17Hz) 9.80 (1H, d, JEx8iigip 96 Exanple 77

To a suspensmn of Vilsmeier reagent 'which was prepared from N,N-dimethylformamide {1.8 g) and

phosphorus oxychloride (3.7 g}, in tetrahydrofuran {60 ml} was added 2 - {2 - formamidothiazol -4 - yi} - 2 -

65 (2 - pyridyimethoxyiminolacetic acid (syn isomer} {6.74 g) under ice-cooling with stirring, and the stirring
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Propi onyl oxymethyl 7 - [2 - (2 - aminothiazol - 4 - yl) - 2 -

i met hoxyi m noacetam dol -.3 - vinyl - 3 - cephem- 4 - carboxylate (syn__
_;-isomar) (1.5 9g), np [err], was obtained by reacting sodium7 - [2 - (2
fi: am ngtdi azol - 4 - yl) - 2 - rrethoxylmnoacetamdol - 3 - vinyl - 3 - )(

il cep - 4 - carboxylate (syn 20 isdh@30 6805 g) with i odonet hyl

{:)r opiOnat e (ves Ehtifhjed ACEOFHedIndeRituRe B 30 rhiflites TB PraGdre th@adtilPAld £k s

i [
. 3.

R (Nuj ol )was 8840 to alsplifor( df berablydryl 1 6dmilno -136 2yl - 3 ScEPhdner 4 ]carbBJ(vM aﬂd’sﬁ@ﬂ
érr]: 1.03 ﬂgeg ""t‘ethvjsﬂv'm?:m'dz (15 g{ iR pthy! cetale:(TOQm)II at 3207G, a(@thie miXBag wa]ssﬂﬂdda) 20
h

85 (3H,5 S)e Togthe r ctig ev; ate grid en etqql acetate an_vyﬁg afc:jllgveggy egﬂatnr\gyh,e
e S R R S T

16. 75 (1 H Sb)carb emom?
il 78 | sobutyr ylheosomtgb\yda rZsuduelthch wag pulverFbd Wik pyl etI&r'to ydryl 7-[2- (2.

Enet hoxyi m n(;%@mmh 1-4-yB- 2 2k nyidylm?thexytrmptha:ﬂtamldé] -3- @avlbexgebﬁdne 4-%¥rBoxylate
§i soner) (? "Qy” “ngf)h 0. 16 was obt ai ned
8i(2- am not hi azy

¢ Ry reacting sodlum7- [2_
2 e %%I‘IEIIE@ B bl

gl 7 g) accorE8iag2.¥ GHas)si mi | ar manner to that of 30
{ Nuj ol ) : 3400 3100, 1780 1740 1670, 16 30 [err]. N MR [err] ppm

[0 et it WM b tloghdf 0 |

S YoophemB 5 -(chblpwytbth hydrekhlbittls (L6 Grwirz 6@ - (dehlamthothbeLa ) yi) EX ) gyidh
35 Pi val oyethex W@Ph

lc amd (syrpisom )26 74 giacqqosiingito 2 @'rmIar mannentp )hat of Example 96.
;‘:- hoxyi mzﬁoace§f§?’ﬁ"g°d 7703

S0 om > cor
iy ry (2 @e@}g;‘é\?% Hﬁgg}e %ﬁhl?sgbz%%(? ﬁ?ﬁz(rgéi) IQES’ 1259%/ fkb%g !

wws‘mmﬂa}mim Q@dH, m), .88 (1, at,)a 8Hz), 3267 QA eamst

arboxyl ate (syn lsorrer) (3 56 g) Wlth |odorrethyl p| vaI ate (1 94 g)
laccordi ngsto a s

k- 2
son. 1700, R IR A LD et |
1 17 (9H, )mlI ?gl{a' mibien tu.uYe A eﬂ‘l’tﬁv ' redidue vslere
1J=6Hz), 5. 23d4e’ﬂ|‘dthy£hcetét§5hii)vateﬁﬂﬂo‘&eﬂlﬁy adwstﬂtgk& HZ?wItE)Z(ﬁQ ac(u'ébbs ddludl-eirzbﬁ)e, The §
5. 73 (3Hz30 n)sepa@teﬂaet(yj_ppetgg soltﬁlosgva mshegdulth\]anlqgh&ous Eadign ch@rs@?a ndltken dried over | 3
| =8Hz). The WImAgnesy f¢. a'eI‘ °I;e 'azavfhg ! gmwmh F°' He%
I o that of a"'rﬁ') metfoxyEyiclaspamigy - vinyl - 3ry‘T s :
ert . but oxycawmaxﬁammwtshy 3(6H,q, fimz)?s&sun 68 (BHAAT, BisATRld, J—14Hz) sxsbbm-
thoxyldm JrGHE BHaG.82d ] H, ddJ=11H4, k), 6.853(1H, 0, METH, s), A1—8.0001EH)0Y) @S31,3dN E
8 sonef ) . | . R=2{38Hz[19.00 Q.8 J=8HZB2 1709, 1689, 1656 [err]. 50 Exanple 81 Tog.
solution of sodium7 - [2 - (2 - amngthiazol - 4 - yl) - 2 -
Bet hoxyi mi noacetanmido] - 3 - vinyl - 3 Ex m- 4 - carboxylate (syn
j somer) (2.0 g) in N N-dinethylformamde (40 m) was added sodi u'm i odi de

I

s o

I
0.8 g) anth1l - bro gole ate (0.9 ) underN
Stirring, and t rring onti nued at the errper tir f% If

an hour . THRONE ? ] r“ m x¢0r & CBO‘J‘J d ’n't’%oﬁ e of et e and” H%

65 ™ acet gie, and theNseparate | ution vvas vvashed t W CE®O0mH

Renmoval of the solvent® g . @ dgs81 due,
Wwhi ch was pul verized with diisopropyl ether and then chrora%g)grapﬁed on ~
Silica gel, eluting with a m xed sol vent of ethyl acetate and®chloroform
4:6 to 6:4 by volune), and fractions containing a desired t

-onpound wer e mtﬂvewt'ed[z Re rorebmidbthiakut - 80lyljerzt - (g aperidyinietrikdi Bip)avdtdniiio] WasS-
bul veri zed

)\ _ \){é;g’ i rofgy.I carboxylate (syn isg@er) 213@ wamatidedhtma SQ‘.Nlﬂoe (Df d'd’le Isulfate
i Itratlo g@éjﬁ&d ardean %ﬁgﬁ;‘ﬁ

ot )2
Isat ur at ed aqueous so%icum \ ride an ce with vvateBICHZfo d by dr ng
over anhydrous nagnesﬂhn WL/ ate.

e resndue w

ixture w nrre 43 to er reppoval

. glaF.m xture wate tetra ydro m hgi )

P2 - O>g¥dtald (39 sé tmg S Ia er rgcjted

syn I sorrer )wn@Ovafa?. dﬂ;l ﬁthml 9/ &to the m Nd] aQL ous aI o oIv

ierr]. N. M Resi ue,mh ¢ch smf%ed\}nth e()n%re(o’.ﬁbtharm) and HieBwl {ttiéH;o db‘)a;n ©- fethyI 314, - [B) (2 -
48- 4. 23 ( éﬂma%hBZ% {

g A N5hI mydruoxvsamor\mzy viyD 53 5 cohe(n3ty - 1v)-

3 74 (1H,%%s) 107"‘ '“ A V mﬂe‘“tl's”éfa‘aiﬁfj‘ isoggrl (1.7 g} 030 630
anpl e 82 A SRMAR. 15300 Mseru@ hyds 1o m)bﬁ H; 5).2%5.33 (1H, d, J=5Hz), 5.35 {1H, d,
et hoxyi m noattHzL 6K [ JayHz), 535 (-2H)/d) rath (1H &, J=56ie 8 ﬂmsotm &anaumyhmzee SHA,

fisomer) (1. 2) —7. 701 Qly mé 3.57 1 HGs).(H)55 itrel ) s THB-8168 satlemaaes (1tir ddhy=eRHat683), 1000 T1HYY,
in water {20~ 23 and
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uran (20 m) was stirred at 30C for 3.5 hours. The reaction
-was extracted with ethyl 5 acetate, and the extract was washed
‘er and dried over anhydrous magnesium sul fate. Renoval of the
pave a residue, which was p?@bl égﬂ wi th diet'hyl ether to obtai

eyl 7 - [2 - (2 - am no--thi yl) - 2 - /
(1575 wmgoacetamdo .3 -gvinyl - 3 - cephem- 4 - carbox&ylate(syn
}(&GJHE ) (1 05_&']1°‘|§°”'(Tﬂu_fﬁ 3230 1780, ﬁqiﬁﬂ“ 1580, 1540

20 1] E N Moo &ppmof 2HE— QN N~ Y- CHp. 28
it §, J=5Hz), 5.3

3 b 67 (100H, moc 1H, d, J 8Hz) Exanpl e €% (2 -
yl nofhi azol - 4 - yl) - et hoxy| m noacet ami dol ¥ vinyl - 3 -
_:,Cephe= - 4 - carboxylic 'a@l d 15 (syn |sorrer) (0.8 9) ggats%bned by

1H, d, 5, 1H #, J=17Hz H, dd,
6. 80 ('ﬁl:;@ P 5‘§€le 1'7Hz@ 9)?°?°f1q,—@)a

I_gact £ Ng 7 - (4 - br omp %Ha2CH3SqBt hoxyi m noacet oaceta - Vi nyI 3 -
e,phe, - 4 - carboxylic acid (syn |soner 1 5 W th th| ourea (0. q
: _i ng to Pas%trtm* [0 thengbisglegompgund oefe szd caneHlydragnlpiis acw' “ m in
5, S S L ER i g b
8 THued h|c rized ethe dr

5 5&e(hmH 2d,(1 JalSkiin)\oth|520784(]Jﬂ dd,{N 35 FHabenzBYdyloxyEarbbhyi( -13-4; vB\M 5 95
dd,  Jdphédz - 7189@ bam@vlbz mlflenedmlr\t)mﬂmz vllmenlﬁmlmeMswgtedwmm?dé1 @ e

f e R s

& @(&)’Q m¥, 7.98-58.80 (3H, m), 9.17 (1H, dd, J=2Hz, 6Hz), 10.08 (1H, d, J=8Hz).

Exa oif e 84 L - 2 - Benzhydryl oxycarbonyl - 2 - tert -

dycar bonyl ami noethyl 7 - [2 - (2 Exagwiedd® hi azol - 4 - yl) - 2 -

Hpth'xyl‘m noacet am dol - 3 - VI nyl - 3 - cephem- 4 - car boxykate (syn

2 gr). MR ( )-conB 1730, 1616 | r‘r}‘

peseanydl e 8§COZ,H ijhlcazmiz—h-A-HcoMi m doI
- o

; €3 -} vinyl 3 c phe arbgxxlic acid (syn,tsorrer) cioo%m-i-'

00,} 1770, 1660, 1 45 ] .CO8BH oc / \
camfl e 86 7 - [2-09 not hi az -4-y|) Fe _
hexyl-oxy| m noacet ami do] =™ - vinyl - 3 - cephem - 4 - car] oxyI ic acid (syn
"- ¥, nmp 147-155C (dec ) . R (Nujol): 3250, 1770, 166@, d:ﬁssqe[err] 4C
v 35 Exarrpl e 87 Pival oyI oxymet hyl 7 -

[2 - (2 - ajr wRingi Ag0l = 4. forrﬁdn)ldotm&ol- 4 - yl) =i < {N - (4 - benzhydryloxycarbonyl - 3 -
.:' pi val oyl oxinget Boxesprerbony- yiesrhaway met)’syleragetnamymgihyllpv@dlmurmrn pylaulf e _(syn
xceph m - . 4 isomea (D q;tqgta Ay raggwgrb nzhyﬁ{)yl g%i @r ami ot zt)!s é m 3) 3”%9,0
:3260 3140 Pyridylsppth - carb xyla e (syn r

o)a do] vi
f le 99—(1).
| eg3 AL Ryiﬁ} ?aﬁ 20‘ 137'39155 cé'* a%anﬁrO maé%oElxampe yl)
ﬂmﬁwnoaﬂm mrs {DMSD-d): BUNBH, 9), $80- (216, aph &40 (3HAs)- sasanmwiwtzb 5§§§g
(1H,

: U=TEHEE 562 121, SR5.7q NG00l 1 7HZB BB 1Hdre b= W& a e
;} " g4 .17 (1H, m)857(1H s), 8.67 (1H

brrf 5@ $)7.13—72.67 (10H, m), 7.68 (1H; s),
Propizonyl oﬁr‘r‘éﬁﬂﬂll 7 - 12 - (2 - amnothiazol - 4 - yl) - 2 -
Enet hoxyi ni poacet ani dol - 3 - yinyl - 3 - cephem- 4 - carboxgate (syn

fi somer) - nf 79- ¢-0RNH(I<I_U"0| © 3350, 1770 (i‘o‘ﬂj —coyg 1630, 1530
[ err] 555HCONH = CH-CHZ___,.HZN -~ CH-CHZ

I'sobut yryl oxynet hyI - t hi a,z_I - 4 N yl)  _'
Bhet hoxyi m noacet ani d é k cephem -. 4}s g@gyﬁog?e -
#Sonmer), np 92- 100C (d€c R (NUJ ol ): 3400- 3100, oc 40, 1670, 1610, |
P30 [er] . 60 npl e gl .
i val oyl oxynethyt 7 - [2 - C(gZCHssq,m not hi azol - 4 - yl) - 2CH c”ss°
at hoxyi mi noacetamido) - 3 - vinyl - 3 - cephem- 4 - carboxylate (syn
_r-sorrer) . R H\(d'm letl()e 0f330®eth\ll780 (11720, anfitofiazol1 64 0 ¥} 330{N er4 ] berGltydd/®xy-
Y )- ‘carbonyl - -vinyl -3 - cephem yl)carbamoyl} methyleneaminooxymethyl]pyridinium methyl-
3 so sulfate (syn isomer). (1.1 §) wds obtamed by-reacting the object compound (1.5 g} obtained above with
conc. hydrochioric acid (1.2-ml) according to a similar manner to that of Example 94—(2).
L.R. (Nujol): 3400—3100, 1760, 1660, 1600,-1530 cm™".
N.M.R. 5 ppm (DMSO-dg): 3.40 {3H, s), 3.73 (2H, broad s), 4.45 (3H, s); 520 {(1H, d, J=5Hz), 5.38 (1H, d,
J=11Hz), 5.47 (2H, s}, 5.63 (1H, d, J=17Hz), 5.80 (1H, dd, J=5Hz, 8Hz), 6.7~7.7 (11H, m), 6.97 (1H, s), 7.12
. 65 (1H,’s}, 8.17 (1H, m}, 87(1H m) 9.00 (1H, m}, 9.17 (1H, broad s), 10.02 (1H d, J—8Hz)
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030 630 Exanple. 92 1 - Acet oxypropyl 7 -[2- (2 - anmnothiazol - 4 - ylY)
it 2 - et hoxyi m noacetamido] - 3 - vinyl - 3 - cephem- 4- carboxylate (s
.;'_somar) nmp [err]. I.R (Nujol): 3300, 1765, 1670, 1610 [err] Exanple;,
Bom e of trifluoroacetic acid (28 8 m& g.md anisole (4.8 m) was/a8q
ik - benzhydryl oxy- carbonyl - 2 oxycar bonyl-ani noet hyl

i (2 - am noth| azol - 4 - - rretHin plil®foacet am dol 3 - vinyl

i'ephem - 4 - Fh rbo gati; ;3 4@{}9 ot% ‘%llﬁé (?égw &thﬁﬁ ?D % -)ov&vg;v%fd
iHOC for half g i
”v I sopr Opy|5 &bthﬁﬁ'rat(lrglgﬁ1 ﬁhaiurs a-' ch@n rﬁ \Pés sa(rir;a rdptis @fdtg opV%?I:QQn 4 asrcuhent_
il tration, amej:lmthted eﬁamls\/mrecoa@céedymatsn féIb@@ed by shspandingsb tvgter (20081, amra@ﬂ;em,g to 3
1 ). The sep CF;S‘ "g Iumgs @gj}?gﬁy@nm%glem Ipwé%ja%ﬁzps@qth c'gi.%‘wm“" Ny met)ate E
if 0l | oned by > at t E
';she resul tﬁntceﬁt g c st %‘g@m a%n I}lazog C; g& ho>{yh i a?%méo - -vmy|3 :
;dl um bi car bona. emujélpb ouy\ﬂub omm uld@nf) mmnpr ecipitated material. The

ueous sol ut i oN-MBD pbf (BMBOdaL A halck 181z, 8.2010H] D d+5HzRGI3DRKs), 882 B, Bi=11H2),
Di ai on HP- 205‘33Q‘H? %»%3 (ﬂ}' b?% 2 BHal 6. B3 1 dE ] 7 HE e ). 7108830 BH ).
-d) (100, m3 i %ater (300 M), elution was carried out
-t h 30% aqueous i sopropyl al cohol and fexaagik @gds containing a desired
rrpound were col | ected. Renoval of the solvent gave a residue, which was

bophi | i zed and the,md| be@prcIfi;( nL- 2- am ”%—/éc-c hyl 7 -

P - (2 - am nogQi_agol A2 thox am d §, |-
cepher?F 4% f%zéérjloxylﬁte gy'nciH's %ﬁ'mgb NUJ %(i?c(% _
.70 1735 (shodi®er), 1653@0ch N, McR. [err]Nppm [err]c,ooé 73,3.94
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Fa ABg, J=18Hz), 4.130¢3 , 4.5-4. 3H m, 5. 30 J=5Hz), 5.56 :
iH, d, J=ll1Hz), 5.77 (1H, dN¥=)=18Hz), 5.80 (1H, d, J 5 ) Nlél(lH dd,
; 11Hz 18Fz), 7.19 (1H ) 8cg5¢ ‘
.'arrple 94 A m xture of benzhéﬁ Fi?f()‘? - [2 - (2 - am not hi azG!“a- 4 - yI) -2
i (L - 2 - benzhydryl oxycarbonyl - 2 - tert :
iUt oxycar bonyl am noet hoxycar bonyl net hoxy| m no) acetamdo] -.3 - vinyl - 3 -

jephem - Ao- ca!;'YStP,Q Pfaie@fOsycfn:th\éor?eT ! ﬂg?oth'azph 14 oob odC'e{N c(‘%% PQ!'Z n?;m
1) and ani S§ lét;%syn isom ggﬁsﬁsreén t%‘ :t: eth enec &F% qiﬁ nd thereto
.eaft ion m XWJ Qdded rlfﬁl tl LEP W, Jenger te- legqa“\ st| mr)ng at amblent

y tedpefatiird f8Q1. 5 rsSQtepuhefebwoﬁ mh@le Wikiag8ddai toecn sORPGPR ofifpr 1260 i), the
etehlelnatedsmttiﬂlamercolabtewm Itcitigrsavid dissbiver lraﬂanarmmmeﬂ@faqmohs/dolutlon was

! BPHGE with &Nﬁl AYF sodipqrhyd '&'P ndgps 5 V'§Eﬂ“ﬁ‘! F’ h?!b?é’lus‘ed to
g fo) 0 ionic
oo th BEptsy D e e
jemoved by eua\ﬁemédp%yna Fol,/aRE HhdighlcoRBHAG Y S MNeddre 8o e Vdpoidtdd.
8.0 with 56 Sbeliesinneibtaied arslyephbired té bidsin ummtnungafaptnzedamtnotauaiwﬂueml)c2 -{(1 -
psorpt ion @?F*lw' -2 medmw)mpb%m 0106 -n'!‘%f’;‘)"/l f Ga@hem\/ashwwgomasddsma%@ref)(m@@'
S T MY
r%t i ons Co%tﬁ-lﬁhz'?%p% 1|-FQ l-é) g {Hﬁﬁt 9% ;17 3H (m)
gol vent gaggesmnas«djuezuz was yop'hl ized to obtai n [2-
‘mnothlazol-4-y|)-2-(L-2-amno-2-

'ar boxyet hoxycar bonyl met hoxyi m no) acet arﬁ‘ﬂ?ﬁ'e 1033 - vinyl - 3 - cephem - 4 -
-arboxyllc acid (syn isoner) (1.7 g) hp [err] (dec.). I.R (Nujol): 3200

itbroad), 1760 (broad) [err]. 40 N. MR [err] ppm[err]: 3. 51 3.75 (2H,
hBg, J=18 ), 4.3-4 COMF) (1H d, J 5HZ)N chuﬂj J=11Hz),
6. 44 (1H, d, J= E ’Yz ( 1Bk e#ildaz _&ﬂz.).zn.aL Eﬁ%é,cu(.ddj
ld, J=11Hz, 18Hz 9%6 “d, ) 8Hz 35 1 Anixthrg of
:enzhydryl 7 - F‘Z - (2 ';'am byl? -2 - IDL -\ - 0
enzhydrylffxycar bonyl - ®&ms /er\ - but oxycar bonyl am no ) doI - 3 -

i nyl - 3 - cephem- 4 - car | ate (syn isoner) (3.3 g), tryfluoroacetic
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the reaction mxture was adde PeyiPSe to diisopropyl ether (300 m), ;and 2
he preci pftated nmaterial was collected by filtration and then washed wi'th

i i sopropyl eth gdwd b n?ﬁ&k Jo['% Lih VALRT L@ Mh). AGHE HRno) -
ol ution was agdta de{‘l' Wi 1 5 ¥iu enfiC a%{ foﬁﬁe &tn&&oﬁgﬂ'@m pﬁ?}ﬁ 2 rg‘H ﬁ% reanc(tjl}ng
s'cet ate there«wromlde:omm reétmlysr-etmmednhymwaparaml ain- {NTh(C -IbesztiydradMycarbonyl -

fiqueous soPUi OfMvhad -aeithast et- visarpsndi}1- wthﬁer@%uammtgvlbwmmm Piethulsijtsteatsyn
gnd chromat ogr aphed on a noni oni ¢ adsorption resin, "D aion HP-20" (100
). After washing with water (300 m), elsation was carried out with 20%
gqueous | sopropyl al cohol, and the fractions containing a desired conpound
fere collected and then treated with an activated charcoal . Removal of the
bl vent gave 55 a residue, which was |yophilized-t-ewebtemmmepesc{:2 - (2 -
ami not hi azol - 4 - yl)- 2 - (DL - 3 - amno - 3 - carboxy-




t o mi no) acetamdo] - 3 - vinyl - 3 - cephem- 4 - carboxylic acid (syn
il somrel (0.7 g), nmp [err] (dec.). I.R (MNujol): 3120, 1766, 1612 [err]. =
g [err] ppm[err] 2.53 (2H, m, 3.82 (2H, broad s), 4.31 (1H t, Q
¥. 57 (2H, t, J=6Hz), 5.32 (1H§ﬂ§) 6%—5Hz), 5.53 (1H, d, J=11 Hz b

, d, J=18Hz), 5.82 (1H, d, 9 13 (1H, dd, J=1 1Hz, 18Hz)Y
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_‘ﬁfaepa Fed fmmwmtdatrwéﬁ pfedO2ram de (1. and phosphorus oxychl or| de (3 7
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NAtrder ki -csggl.smzwrﬁ) gbt(m lsj. N he sti'rring

Jﬁ}nti hued at the same tenperature for 30 mnutes to prepare the actlvated
gl d Bol utlon This soI utlon was adde(!fxmpleamsol utlon of benzhydr I 7 -
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am nol - ydryl 7. ldoﬁnazbl Ar BryteryearAn ox& d
o e oy e e N U e A
ﬂﬁi’xt uf e wasi}aqi- tédt-ﬁdoi%arb |1t-lQet Vidthdxyitnfto)adet QHBSsynTﬁmTe 2.9 S)aé‘ct-.dr@ng EBa<§|hhn&
Wéw hdded mentiey o thatef Bxaenplered. vvat er foI I ovved by separ at| ng the et hyI

L acet _-.e Iayermﬁ} %ﬁ i@ i< Lutio sa ur ;
aqueds fogyy e R
. over fanhydrouUs rragne5| um sul fate oF 't

L whi' chf was pul verized wth d| | sopropyl ether to obtain benzhydryl 7 - [2 -

(2. jo mam dot hi azol - 4 - - 2 - (ERampipyosi dyl net hoxyi m no) acet am dol -
%3 - Vi nyf - 33&"2‘@6! hé'f?r(z foﬂmamldethlbv ¥182-8-t¢relutoxyeadropylyth ﬂtﬁwﬁ:)q?)tamtual 3vinyl-8- R
(Nujql ) :

¢ (NUj 3 Yn meggzy re. %pg enz'\qu up,-:}-
[oFF . 7 .n %%3 ?%“%?m% N ’fﬁf‘g . 0&4
dd,  J=5Hz, 8H2FiuNu§u)8§zzsbb k! KN 00 (14H,

: 5325( 1H, N.MR. 5 8prb ®MSDH,): 3. 3—-1112((27-’! r(l)li-lls (EH q.lJ=—88-th> 41;62(11? q(JH'é,OHS))533l‘B-I d,
 Exangl e 97 égg gg%;wm npzﬁ?ﬂ (1Hpdd, £ ok T8-Ghtsl, RRRIAYIS). 7.18—2.83(11 H, ). B.56 (1113).-

mL.

L pyri gyl met etl-am do] - 3 - vinyl - 3 - cephem- 4 - carboxyl ate
E(syn fi somer) was obtai ned by reacting benzhydryl” 7. - amno - 3 -
inylf - @& - cephem- 4 Z-carboxyl ate Iexshgetdsoride (8.6 g) With 2 - (2 -
ok ! MM not hi a&qothvdrvu - yila-(zfor@amldé@lazo i}-R-eth bxycaridnigionethorgimiodaeeteinido)-Banyal3-

efisy N [ some rgycph 7afb E’@ A f#inecby reastinghenahigdryi mingt3-winykrpaphera
70 . nls % ]a siz f%oetiggptt v fﬁ;"‘\/ BRgYimetheyimiapy | |
k 35[ern]a mm»[ﬁrso 173 17 66611 ) A8y, 5.30 (1H d,
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._ 6 78J§1 Z> ég(":tﬁu 4595z}, 5166HFH, d. Je1w).gmms%d , JBH2,BH3). 682 ({HL 8 J=mHz, 17H8,7
3UiHash, E)—né“mr@ g (1. 935 (M0, d58H2h M2 6T TH.peips). 12, 67 (1H,

| s)4o 25 Exanpl e 98
ni xture of benzhydryl 7 - [2.- (Z2xantpwe1oani dothiazol - 4- yl) - 2 - (2
i dyl met hbx ﬂﬁZn mumm -4 -3 - 2viteryl- butoa/carbw wmmoace@mwbbxgl -at e
i sone meMipyt rb o box d‘F'S ﬁfGP’l“ﬁf de s5° °déméFaFFE‘9 g\wo "l’!fmg_M)
i edy SRl 1l g@;g,g@g;}a A R NGy
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3 "t| Ng t 0 KM pprb (DVEDRE.R 0} 460k:S), STHIRH) K JoasHzD AT @, sTTHE3 (38 d, <palreaoet, d,
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benzhydry‘1 7-12 - (2 - am not hi azol gxarfhis108!) - 2 - (2 -
Cpyri dyl met hoxnyenfﬁyambaceta(m -Cherfinothiadol-- &/} Iy | 2 ~ (BB~ tertCajtRYBarbodyl ~ 1CahdBIShcRY-€
:(syn i sorrerlr)nn )Ace& - Ryl (-Rujceghpm -32- w@oxvlafewam @mowzmms omm@l by 1&0ing

- i |zol ) tert but

é5£213 Engr |no «%i § EW‘F Q%t;p 3 78‘ S ypﬂsogtg |t5c ijh;&?nc)

6.82 (1H, Fﬁti? 208 A 1328, "éﬁ% % 0 (1H, s), 7.1-8.00 (13H m),

8. 53 (1H, dd NMBR 5qaahlzomﬁ|=las) 12164 @m)(1$H.hh) xs;(zH;&Hx)so {(1Exda 04 aHzD 9.16406. {02 Jn)SO

:Benzhydry| 624 {1H g, J=4.gHz.8. OHe)r G704 1, m: 674 (1Hs), 6.9 [TH, s), 707=-7.68(10H, m), 9.41 (1

Fpyri dyl rré"t Hoﬁ}q no)acetam do] - 3 - vinyl - 3 - cephem- 4 - carboxylate

(syn: i somer) (2.72 g) was added to a Qhifie @@ of dinethylsulfate (0.95 g)

dgn tetrahydr obdseary( 220(21 )2 - amehothlagol M Xt Uhje MAS(1 St feft I-elitddrcafibnit@thdhgiridadr
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I acetate (50 m), followed by separating an aqueous |ayer. The remaining
. organi c solution was extracted with water, and ethanol was added to-the 3
fi. conbi ned aqueous sol ution. Renoval

: of the solvent gave a residue, [
{.zvvas@with a.m xture of ethanol ancbch:m lgdo et her to obtain 1 -

- [ (2 - formam dot hi azol - 4 - 1- {N-

il benz

! aryl &fa' Oploriy vinyl 3 3 °§P 4 sarboxo:' hferm'somvr 3 8/))Withggne: AYdseatios Jeid
[ net hyl enea mﬁ?}% @F
o-di

ate (syn isomer) (1.7 g). I.l|
§ (Nuj ol ): 3180N (£+€F1¢),]455NH'VJ; B=7.bi24,'5l18 588 BRI
I’ 3. 40 (3Hs 93 (84, 48 J&BbHz, 8PHz; /l;sﬁelH(aJ-sssa)H sh7.88—1.drHhorl m)J =5Hz), 5.35 (1H,
it J=11Hz) , 59643(3']!H80 )}](“%,7Hz) 5.75 (2H, s), 6.02 (1 H, dd, J=5Hz, 8Hz)
:6.80 (1H, dftP4 (=3 PHa 6.98 (1 H, s), 7.2-7.70 (10H, m), 7.57 (1H,
s), 855 (1H, s), 7.93-8.63 (3H m, *xddpi¢itd, dd, J=2Hz, 6Hz), 10.00 (1H
d, 65 Jm8Hz) Benzhydryl 7 OIPSQ dhibthiazol - 4 - - yl} - 2 - ethoxycarbonylmethoxyimino)acetamido] -
1 (2) vinyl - 3 -cephem -4 -carboxylate (syn isomer) {5.45 g) was obtained by reac[n&j Hie}\zl-&dﬁm ypi- (In- of
the obj ect forovapisiatihthzq ll46

- 20tEttBxyvadtiomtiroatizoxginmihotaoetamidbly-(R oGl 0Bi-cemhemd 4(-1

in net. hé@?‘P ?swsoﬂa %@wtaw&mﬁravwwe%%n)" afprsdieg PsEdoEanaRYP Bt |
i errperat wr &

P e solvent, the residue was
ho ssolved in 'Nq“ %ﬁ%%ﬂéﬁ%ﬁﬁg 1@?;&.%2#5%6

@ VR BY, of PrHCER AALd, 9011w,
foi ve a r esighbsdiH, Wwhi<tTHNB 35 puucl U [J=BR smtdazdnetday.b =1@H$) @THzl, .80 lyiHRIs)) 7.00 (1H, s),

ghydrochl or i7%R8—3{70 MOH, mied.49fIH. d, 2=8Hz{ 1 - -(2 - ami nothiazol - 4 - yl) - 1 -
BN - (4 ; benzhydryl oxycarbonyl - 3 - Vl'ﬂﬁf - 3 - cephem- 7 -

B/ ) car bam)yl Y7 B hWnﬁi}ﬁrﬁéﬁbanPX o&%ﬁab TR dbekido (%yrlnn
somer)' (1 5cgph [ {2 k aci ,.sanZJQm 89%&3921 by Geactidg JI 6‘0
il scr]. 20 forrﬂ‘dnﬂdoiﬁlaz@em ]yl)ppmt{re{bu}oxw'arbéa/h@élhbxym)lqoaéhtﬁﬂdc(l 2l3| vh\)ll -3 oﬁﬂ'\e(TBH
5), 5.33 (144 cacPOX\GlEEH*& V" iRy (K 1194IW“U c°"3dw!4q2|)|°f'°£§°'5fﬂ z(m'HccQtdlﬂswl}af mannps :
i 2H, s) 255, ‘8%’@% 'ﬁg’on 1% 14, dd, J=11 Hz, 17Hz), 6.97 (1H}
5), 7.07 (1H NJUR ﬁ(zi 372

’ L
Hz, 6Hz)4=131k). @Ba 13 Zhart 951588, B3, 11522 el JLarkd, 588, o

aam]eﬂz) (7 s)( 698 (1H, dd, J=12Hz, 18Hz), 452 K1H]
Met hyl - @JHz).11 (2 - forrramdothlazol -4 yl) -1 - {N- (4 -

'enzhydriﬂ oxycarbonyl - 3 - vinyl - 3 - ce hem- 7 - yl)carbanoyl} -

- %
o e e e R g, i

cep l‘é @yhiseéd (33 gﬁan‘d a){tE Ie
- 4013.9 py)rwad ydldi&trht)dryacatd’wl)d m&trﬂmrd |ce-c08hng, anid el mlxtu& was etifeld @atambieht -
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, | e t@f\ wa @shgg ) us r Q)werf ded MO
:. , 5[ ggr ]( ﬁl ate SM(C wer xl fll gé&t ooh oric gﬂ
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5) , 5. 70( &, ayidottiiazblz) 4 - @) 95( hH, dilfb,oﬂ\FSHZ nﬁfH:l)at,thyBﬂm()éxhtanﬂﬂl] - 3=Ninktz- 3 - cephem -

7Hz) 7. 00 4 1Rarbagic aid (pym Borper 1.09 ot mp G iqepi The fratey aqct e wp)sh'msa'vere
1H s), 8. 67 dg gq mc lo wed egtr% ‘ﬁf ith te ah The
&é‘gv&hza%ﬂ safurate d SOdl &, dri ver anhydrou: ne te a ?i
jerr] Hydro o‘?s?nei to ghté due, pulv ed w ﬁgirglb%%ﬁ’itr and orlect)é
SN - of 4f'|tratiae RoZAByelér\theDshifre oBﬁtft und( 9 g). VotAl¥Aeld: 188 g. cephem

|') car banoyl } LR. (Nmblhy!B@nmmmmo ums r| di ni um et hyl - 60 suI fat e
'syn i somer 7%5?‘2’ %‘S‘a tg F" %B%FH 5643‘}'%&*"&5’#‘?‘;’)0%??0'6(%‘35' By
bbt ai ned ab® (e T 4Pt I z|’f1) according to a simlar?
anner tgythat of Exarrple 94 (2) I R Ex(aNHlthé 3400- 3100, 1760, 1660,

600, 1530 [ errr]i2 -N2M Aninéthiagoim ADMBO- d6) (1 &aﬁbx{e&idxylm)\p)aéhtamdc(lm—# pingiads s
.45 (3H, s)cephern - elmarbaxvh@m n lssmgss( (7Big) wels obrain

0 ¢ s oguinas by eedig By 9) l25(63
1H d, J 1 1az9l vet xy;m olc
' 5 il e e B T i e
) 1H |d (Nudjsi® 290, 3184, 1770, 70 cm™t,

] 030 630 Exa @ mnm‘mmaosm Ud4 (oK, dhfu=D.emel, (3H. m), 4.66 (1H, q, J=7.0Hz), 5.23 (1H, d,
(- [ 2-(2- am

t8yAdr
{ uu, dy P35 U BHY 5. 69y 76i08 2Hnt BEX (Hnsh R Atk fdnmdbiHza 8Pty | - 3-
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\btrlstlrrlng, and the stirring was co&hhmued4at ambi ent
- {2 - Aminothiazol - 4 - yl) - 2 - ethoxycarbonylmethoxyiminoacetamido] - 3 - vinyl - 3
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erature for 1.5 hours. The reaction m xture was added dropw se to
gpropyl ether (300 m) and the precipitated crystals were collected b
atl foll owed by suspending in water (70 m). After adjusting

2 t N aqueous sodi um hwdi030i 630 t he resultant aqueous sol uti gnw
further aer ust ed 0
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e e e
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q chipmide (1.1 Wgé lathyrdcetate ¢40 mi) in mq\r tiopal o _
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% E u er %%ylithg %ér\ lQ T‘ﬁ' %%ato OpWI se te
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After washing with water, elution was carrled out with 30§
: ~al cohol , and fExaedid TIBS cont ai ni ng a desired conmpound wer§
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,*! é‘eaﬁ‘m sgsfo,z,p'er%ﬁ‘? wam dot hi azol - 4 - yl) - 2 - (1 - tert -
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J=8.0 Hz), '"° ¢ dm‘t:gf (“) i \(néng o 2-tert-Dutoxy.
=10 ore, 15 *Otdz |lar a j;é";mgz'ds‘rgﬁ ety e ?"ﬁw Sy (3 Sk geygne o
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ganpl e 107 7- [R. {Nujdi23250, 171 m@OMEN0
fit-gxycar bonyl met hoxyi m noacet am do - 3 \Qxar){p,e
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65 J=8.0Hz).

56




7-[2- (2 - amnothiazol - 4 - yl) - 2 -

xycar bRny| met hoxyi mi no) acet ami dol tﬂiﬂwﬁéﬁ - 3 - cephem- 4 - -
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ohrc. ”y' e R R Q&Sa;&:ﬁg ] e
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kwashi ngs f"e%@@"heﬁ savep] ad#éﬁveaow st% Pwhtwwmemgfbemzmﬂmé
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6 o 2 ace&f—nﬁ m"5~ E d 1q @ a°'ut5=° f Gephyryt hglt 43 ;ﬁ N
y = I yca -
; ,soﬁn b 1 h a& mido] b ph m x@ @Wz omeg) gfi ethghaneyc'ggn %ml)
I’S‘(? amino-3- ..' and amsole (4.0 ml) under ice-cooling, and the mixture WA RIrRd dtlatbient tefngeratudeor-1.5 hours.
he Mty ™At af 0l Thedeaction Imixture Ras-addeli dropedse featiiseptdngheth nemzoe Iaw&mrdmitated @bstamew

: ' colloted by-filiratig I“E?"Sﬁqed ﬁ”ﬁe bHmater fmyewaél”ﬁﬁ'et .
¥ jooc3 ana EPPEY O E |
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ate (sgdmmlcﬁlefmra)\d thén Jﬁeg):vemnhéhesmm Slifaerreaoed bfahmlvéhtéésr@a&smb whigh ivie
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gﬁ%ﬂné 1_' 2 % 3 -yl} -2 - carboxymethoxyiminoacetamido] -3 - vinyl -3 - cephem -4 - carboxylig agid {gyn isomer)
: 260“73§’q9u§31 @z odert]. NNMR [err] ppm[err]: 1.44 (3H d,

Y, 5.=%.10k4H) ,§ 3. 73 (NAiR -d) 0 (8H, ] 76 @Hz9), 5,48 (R0, (L blorA1.5.3d R, Ghiz)2.018), S

H. sk 2P0 13 Jf=11. SHzd, J=18.083; @100-! (2K =5.00z 8.0H8 5.96 1H, dds Y= 120HE 78.0HA8.82 thH, $-917D (B,

9. 4% Jt&PH2 BT Oz broad hH) 60 9. 49 (d, J=8. OHz)

114 7 - 12 - (2 - Amnothiazol - 4 - yl) - 2 -

bony| met hoxyi mi noacet ami do] - 3 57vinyl - 3 - cephem- 4 -

i acid (syn isonmer) (3.2 g) was obtained by reacting benzhydryl 7

65 am nothazol - 4 - yl) -2 - ethoxyi mnoacetam do], - 3 - vinyl

h- 4 - carboxylate (syn isomer) 54




'030630 5.2 g) W th trlfl uoroacetic acid (12.8 g) in the presence of
gini sol e (3.4 g) according to a simlar manner to at of Exanple 67. 1I.
B Nuj ol ): 3250, 1770, 1670, 1530 [err]. NNMR J[err] ppm[err]: 1.22
i =7Hz, .70 (2H, broad s), 4.17 (2H, q, J=7Hz), 4.75 (2H, s), 5.23
|=5Hz Ne5. 35 (1H, d, J=11Hz), 5.58 (16, 030 63Q7Hz) 5.82 (1H, dd, J=
BHz), 6.88 (1H, s), 6.98 (1H, dd, J= 11%{1 fg 9.63 (1H, d, J=8Hz).
iExanpl e 115 Beﬁabymtmho%emmﬂuam@ob ,aofaw viatefBRRIRbA-2Cas DR¥KiAbi&hiazol -
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i) m dot hi %MMR &lppm Qeie)t %;?ﬁ (%qud 1:§Hz) Wgﬂiﬁ)' 21- ('“'bé ) 582““ dd J 5Hz,
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) i6 Q) Qaccor %3315 T7ar179ﬁaiﬁ7@nr1§1qquho se of l es 115 and 116.

5. ' )Htsmu dBih %7&?&%;? ol gﬁgr T)’@?‘gﬁs’ °fé0€%)§§;?? ,%?T)

)
.35 (10H, s) 7.56 (1H, s), 8. 53 (1H, s), 9.93 (1H, d,
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p 2 ¢ B, ag&d'q-rli to%hrllar mann s’ﬂothos fl? sy13 and gsl%w lhﬁ’ EG%MH’H% %?é
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_ . Example 147
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59



but oxycar bonyl et hoxy| m noacetic acid (syn isomer) (2.0 g) in nethylene
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‘# am not hi azol - 4 - yl) - 2 - carboxynet hoxyi m noacetam dol - 3 - vinyl - 3
- Ephem - 4 - carboxylic acid (syn isomer) (0.31-g). 20 l.R +(Nujol):

£ B SO N )

33p0, 1770, 1680, 1640 [err]. NMR [err] ppmJ[err]: 3.70 (2H q, J=18Hz), §
(2H, s), 5.21 (1H, d, J=5Hz), 5.82 (1H, dd, J=5Hz, 8Hz), 5-6 (2H m, {
6 2 (1H, s), 7.22 (2H, broad s), 6.5-7.5 (1H m, 9.5 (1H, d, J=8Hz). = . |




The foll ow ng conpounds were ebtained by reacting
|7- acyl am no- 3-vi nyl cephal osporani c acid derivatives having a fornmam do
§group, a tert- but oxycar bonyl group and a benzhydryl ester with p-t En

425 sup ic acid in the presence of ccording to a simlar,
to th f Exanple 133. Exanple 1346;1%3??3061 2 - Am nothiazol - 4

2 - (trans - 3 - car boxyal | yl oxyi m nof metlealrﬁ'do -3 - vinyl -3 - ce

|- carboxyl ic Tg@sﬂsp@ omﬁgfggi%}; (fs;y@ (3 qmerthl N lth gynec de??())( Il)anace isole { 06 g) 5
glerr]. Exa S addea?’tnfl oroa tic ac1d glu r"j ﬂﬁcﬁ)m stlrr at am nt te zr ture fﬁ .an
§car boxypg OR& Yindlrdl dd'ed w?éb 10N usopr I'et é the gr p&@t}é

7 - (2 whins smrat&] aqoériue sagtiui lat@(honatdl. The/deparat@d aqueous solution was saturated with SOdIUITI

- car boxy rref*qust N L?(;’ a8 % s°!)’F’ﬁ ot VBace‘aE’ téﬁ“ydrﬂf‘r’:“%aa? g‘gw
(Syn I SO,%’E;j' ueo $%s ri g%’q\? u sulf?@s‘%sa g;q'l 1 l\@gr]
Exanpl e es énv% cHivids aslﬂ@ v §dbtop eth fper --aminothiazot - 4 - yl)

but oxycar bewrihbpiripaacstemidolo)3 vuﬂ/l~3(28ph4|5 fm{muﬁobm Bmllsomer)ﬁl(ott g)
yI ) acet ami do]'R—(NBIOU iiﬁp 100-1 0,- 16@%

syn S
{0), conc, &P ??P'L 2 (gH ﬁ?{%ﬁﬂ H{j "ér ‘ﬁ%
(15 ompy metl rr_é I'il’%cr’ﬂ &‘ﬂ g?% Hoursi ﬁé‘H;i,hgyr)ea
Bm xt ure was added ethyl acetate foIIovved by adjusting to pH 7.5 with a

ks at ur at ed aqueous sodi um bi carbonate. The separated organic | ayer was

fragnesi uff Sulx)‘.nﬁmer S35 RV A prgarehhemwsvms B Rride (i 8] 4AH R, N-GMethiforiarias(0.8
pul ver i zedg)ih lethyiCcktst@ p3. DR lin ©tdtRéntioal elahedr 2 benzyyidsepten 7 1- - \[I@(vrmlétﬁ -2 t@rt

b ut xycar bmnybrpdmpeaoyr 41+ vipyetic add (syn(iomerldhT giotab pdded o the ggirr @E eqgien efiVileragier-

(Nu J oI) ”3§ N 5 ZZ%“Z%'E;WB% . de;;a;:m'-gﬁ‘%fmﬁ:ﬁwﬁ et 1 mint;g}%‘é

1.40 (9H, aa°c T dde LA dt a tishe 6t 070 and3tirfddl at 2drhe téfhperdturé tor BH
55 J=7. Qﬂz)wat& (4301 hvasladdid talmbredotin mistuB24nd thd sen:brateitol@n@iiz £WBS q_towated
18 OHZ) T5e rBiktu e]yvﬁad;ghﬁd tg 51-57 ©pith gsam d aqgeapi !EIHI blrsa bonge g ate epueous

erqu d;u d gp Lie'c: 0"/«(.:l Iumg%v Ji ract was
arrpl e 13 %ijﬁ'?ﬁ ﬁé T;I dopertert -
nyy

but oxycar bQ P(y3 mnﬁﬂ 3- = ca@lfbxi'lﬁra&'ﬂwh d&hm BZO ). - 4 -

yI eta
tfat t was
mmo e-rf rm‘amldothlazol

at ur at ed aqueous sodi um'bi carbonate. The separated organic |ayer was
pashed wea h a sat urated aqueous sodi urexehpiongsde and then dried over
; ’P‘a’PE“Uf‘RefTﬂV'a[Z 0f2 t Iveclapeiterent! galeryiminoles 2dUR, - Gbmavhidathiawms 4 -

and ajuste t th
CRlidd sb@ijurbicdrbonaté. M6 separ ed ade 5 g XVI a saturg

% Wlirdcﬁlg

adju

§C i d ( sy N clOR®S by. f.uaﬁon and EusaendécNU Ja ))ture Sy ac ﬁ@nd \ﬂtﬁ@rﬂfo[lcﬁ\red by adﬁ)smmb@H -y 3

veshed with a saturated aqueous sodiug) chlagsde and then dried over

T e s -__'_:e;-.;:. r:-.':_ EE L '.?.:-':?_?'.._-II:-Z..._‘.'...':

) aced am dolL. (o) 3%%?3;16809-1%33 o 4 H car boxy at e gsyn ﬁf) 'i;ﬂ

, COAC3s h anp :
etur Wagyézég E% : 5-?]3—,1%%(%2% ?3 J?Eg r'edc $onan
m xture was' a tjhy? acetat

e, followed by adjusting to pH7.5 with a . 4

id“ﬁﬁzﬁg;g* G el o sl o ;7
’ r

err]: 1.48°8% gp V'°’<!4' >(QH(2 TAMinaghigal (4L Hyhacktangdol 2 3CMiny, -
5. 35 (1H, ,E ’I,F?o,, ‘,’°"' " ”E'wa #I8% OHz), 5.77-6.30 (2H, M,

5. 54- 7. 130 ( 2HN.MIR oLt 1%%-275(@@ ) 1433 (B4, g, JE1d.0H20 559 (1118 T B, 5%1—&33
[1H, d, J setaﬂr))ssommptm(ﬂ%@dB@nszI&deﬂssz ([12 a, JERoHz). am not hiazol -

vl) - 2 - cyanonet hoxyi m noacetam dol - 3 - vinyl - 3 - cephem- 4 -

car boxyl ate (syn isoner) (2.17 g) was obtai ned by reacting benzhydryl 7 -
2 - (2 ssformam dothiazol -4 -yl) -2 -cyanonet hoxyi m' noacet am dol -3
vinyl -3 -cephem - 4-carbox | at e ( SyrExempatso) W|th conc.

hydr ochl oric ge'wdhv "5"‘@}"" ﬁ’s‘é@t‘msﬁ d (S°% Wb slputeyycarbonyl-

ti
bo (sVn
Bxanpl es 13 nf by J‘?ﬂl?gft c?/gigr g%gg % gﬁ'
e”] N.gM ixtubeBtds pOlm‘Qanr: QflE pro ?h% " ep c1b0 th re c‘éhecte idASw

M, 5.28 ( Iwith dlisoptepiyl &bhier)and Giri - carboxymethoxyimino - 2 - {2 - amlnothlazol
: yl)acetamido] -3 - vinyl -3 - cephem 4 carboxyhc acid mono-hydrochloride {syn isomer) (1.6 g).
I.R. {Nujol}: 1760, 1670, 1630 cm™".
N.M.R. 8ppm (DMSQO-dg): 3.74 (2H, m), 4.75 (2H, s), 5.25 (1H, d, J=5.0Hz), 5.36 (1H, d, J=12.0Hz), 5.61
65 (1H, d, J=18.0Hz), 5.80 (1H, dd, J=5.0Hz, 8.0Hz), 6.70—7.47 (1H, m), 7.06 (1H, §), 9.78 (1H, d, J=8.0Hz).
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e for nnaWsdBa“m"s““?d@H FRSFis yF Brvsing thezlf°"°"‘3¥l9)’ea-9e%s ang sopvgnts.
ycar bonyl nmet hoxyi m ga- acetam dol - SO|V¥|J“£|yI -3 - g,gf@@fn - 4 -

._-yI ate (syn isoner) g) with conc

OHz, 8.0Hz), 6.83 (1H, dd, J=10.0OHz, 18.CHz), 6:89 (1H, s), 6.95
7.09-7.63 (1004, m, 9.83 (11H, d, J=8.0Hz). Exanple 140

| 7 - [2- (2 - amino - 5 - chlorothiazol - 4 - yl) - 2 - tert
ponyl met hoxyi m no- 20 acet gy 6303 - vinyl - 3 - cephem- |4
fite (syn i soner 9) was obt ai ned by reacting benzhydryl

~acrd (2.3 m)
ng to simlar cmmverrosﬂdriaaénhose of heairpties 137 and iBs8. |.R _-
3425, 3270, 1780, 1720, 1675, 1620, 1540 [err]. 25 NMR [err]

[rr] 143 (OH, PLyusnsuifnieg m, 4. 6¥NH! ), 5.30 AH d, J=5t),

1H, d, J=1lHz), 5.68 (1H, d, J=17Hz)aoe®o89 (1H, dd, gg5Hz, 8Hz), 6.85

Hd,  J=11Hz, 17Hz) 7. 03 (1H, s), 7.22-7.90 (100H, n') 9.60 (1H, d,
=8Hz} .

llohe f ol I ow ngpethermsdionidscidver e obt aiferedk doid r eacting 89

i7- acyf ami no- 3- vi nyl cephal osporanic acid deri vatl ves having_a formam do
igr oupf wi t h conc. hydrochl oric acid accor difitf 8% si mi | ar maffhers to those 30
'f EXE rrplwes 137 and 138. Exanple 141 Benzhydryl 7 - [2 - (5 - amno - 1,2,4
- thipdiazol - 3 - yl) - 2 - nethoxyimnoacetanm do] -3 - vinyl 3 - cephem-
34 - cprboxyl ate (syn isorrer) 35 IR (Nujol): 3300, 3175, 1770, 1720,
1670, 1610 1510 [err] npl e 142 7 Exah@e16(5 - Amino - 1,2,4 -
ied argl ¢ 8 %fﬁ“ '{xg.“"*é L ondacii s o™
ks 4 -fcalb Br g hem adjus: g us sodiunm hygroxide agd
'67\0-/ 1620%hig§ ﬁ &ﬂr gﬂzsfjlm gtﬁelln ture\ﬁﬁ]a qf%& EUtoy A with Sl

- clyanonedalexiye Faaamaae,&aawd@f]unhe? adjustédty bH 2.2 w.thaeqolnemch ric aékﬁxlirbl@ﬁ(ayd -dodliraCi d.

“syn
Hexany

E-'l
BS

760

__f be}
thyin1'no cet am

i £ LT OARANI6I): 390001
ature for 1.5 hours. After renoval of the solvent, the residue was

f nce S’ﬁ%’ﬂ‘?ﬂc’gm

somnerThe pekGpitates wefe, colgeNagi ot f)ltratlars 8@§heﬂ OROvatdrEnQ thed @ried over RGpharus dentoxide
e 154 4in yacuo T: ive 7 gar?qumethgcyunu(qaﬁmdq] § -vinyl -3 -

kyal | yﬁeﬁ'ﬁ?\ vg% éf éﬁﬁ? 's° ;’,-,_.OPHSA -3 - cephem- 4 - carboxylic
llo

syn is HQJ ned b9 2dtingl ZEiamhB&BhaldsB&Enit 84id berivatives
e 145187mg arf &o-grc(ua wnth ﬁnﬂcﬂl@ésbd»rﬂih@ l0-subdlitutedyHy}iroxyléinine 4cording to a similar manner

vy pPO ot efiEsaeie tdlaivi dol - 3 - vinyl - 3 - cephem- 4-- carboxylic
Jacid [ syn isoner). 55 1.R (Nujol):
7 - [R- (2 - 7Arf§ Ne - Aﬁunotﬁlorpt m a} lfmel:ho ylmm\ﬂol:tam%ol - vinyl - 3 - cephem - 4 -

jcar b‘..
i azol gwaloncIm}:/ﬂet [£re Ii’ho}%mmég

,3300.,5,760, 1660 [err]. Exanple 146

rretmamyskmm@ﬁtam 0 hem -. 4 - carboxy rc acid
oB®er ) . L.BANujol): 3800R3100NTB® 11§60, @@@05403&180 1770 1685, 1650, 1610

Exarrple 147 Pivaloyloxynethyl 7-{%2- (5 -Amino - 1,2,4 -

L car boeg h ,ytg( i med %‘ﬁho’%mmo\éég%%doéléo vm%g%em

| 1689, 16§.QNU1&I53 100] 17769745, 1690,080, B30citanpl e 148 To a suspensi on
zhydryl 7 - [2 - (5 - amno -1, Zatﬂ;‘p- t hi adiazol - 3 - yl) - 2 -

- syn
(6. 2 e‘?’ﬁf'“ﬁ?;my. Eg% iy f“éf’é°'( P (g'("@y-ga-

dg)ssoa;@cb ﬁgggc.mrxture was sti rred at anbient 5

dropwi se to diisopro yI et er (6©@male)185 and t he reci pit at '
< Feaprievaghy ol oy &I wpeboYlEelsiicd 19 -
0

ujbi &Bs0a 7 lebo! 1530 \Wnt'h 2N aqueous SOdI um hydr oxi de,

3 ol | owed by vvas ing tw ce W|t a m xture of ethyl acetate (50 m) and
it et rahydrofuran (50 ni To t he result&mtnpbqﬁﬁaous sol ution were

lsobutyryloxyrr?ethyl 7 - [2 - (2 - aminothiazol - 4 - yl} - 2 - methoxyiminoacetamido] - 3 - vinyl -
3 - cephem -4 - carboxylate (syn isomer).
55 LR. {Nujol): 3400—3100, 1780—1740, 1670, 1610, 1530 cm™".

’ ~ Example 167
1 - Acetoxypropyl 7 -[2 - {2 - aminothiazol - 4 -yl) -2 - methoxyiminoacetamido] -3 -vinyl -3 -
cephem - 4 - carboxylate {syn isomer). i '
60" L.R. (Nujol}: 3300, 1765, 1670, 1610 cm™".

Example 168
L -2 - Amino -2 - carboxyethyl 7 - [2 - {2 - aminothiazol -4 -yl) - 2 - methoxyiminoacetamido] -
3 -vinyl -3 - cephem - 4 - carboxylate {syn isomer).
&5 LR. {Nujol): 3200, 1770, 1735, 1650 (broad) cm™".
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E added et hyl acetate (50 ml) and tetrahydrofuran (50 m), and the m xture,
[»- saturated with sodiumto chloride and adjusted to pH 1.0 with 10% ™
ydrochl oric acid. The organic |ayer was separated, and the remaining. "
queo@ol ution was extracted twice with a m xture of ethyl acetat 5%1[
ot r a of uran. The conbi ned organic s s washed with an adue
gdr um chl oride and then dried over g‘ﬂ@‘tmﬁlf ate. Renoval of th

nbl vent gave a r|e5| due, whj ch vvas pul ver iEx@cple\i@8h di et hyl ether to obtain 7

B (2 (5 - am r&% ik 2y %rbox fdeaz phnothizzol 419 =2 omethppimipgagstamidelacet WMl d8]-

1

[ 3 - vin 8800, 1 5-y33,§»°mer’ ha¥yhic acid (syn isonmer) (3.9 g).
'[ R ( Nuj ol)s 3350 250 1770, 1670, 1620 1530 [err]. NMR [err] ppm
lerr]: 3.71 (2H, , 3.93 (3H, s), 5.18 E&dhpledi70J=5Hz), 5.32 (1H, d,
11Hz) 5. 55 cg ?4 l?d ‘2J=&nz "t;"azos 82 \('1H2 etbv'oxwﬂmcetm#p) 36- WAyl (- BH, cedbm - 4 -
| | Hz, 17Hz) &%)1605
arrpl e 149:07 - [2 ot Hi azo -2 -
Hlanonet hoxyi ni noacet am do - 3 - vinyl fﬁamplcmhem - 4 - carboxylic acid

yn i soner) (Cg)r ?2{? )2 n@lﬁlﬂ%ﬁt:glnédvbyn @eperigyigeyirancabetamigd] -B ~vifyP -3 - (édhem -4 -
l not hi azol H"Y@@ 3‘2’5%‘ d‘.y %@t[%?é yininoacetamdol - 3 - vinyl - 3 -
phem- 4,5carbo o] ) ™ 'g) with trifluoroacetic acid

i 4 M) in the presence of an| sole (2. lepdnpigording to a simlar manner .
ii t hat of 25 Exa e(214&nrnbth&ol(mu1 vl )2 ?eﬁawmﬁaea:@t,amﬂdiﬂma -Mnf0 - 31-GcéPhem - 4 -
hr] . N MR cjrepy epmr) 73(21 , J=18.0Hz), 5.02 (2H, s), 5.23

[ d, J=5,0Hz)" : 16§0. 155

i OHz, 8.0Hz), 6. 63 7 38 (1H M, 6. 91glhthe 3, 983 (1H d, J=8.0Hz). 30
farpl e 150 To cPiwlegRRMsEtyN7 of2 /(2-- afnihothid®it thW m n@thoxy@mnoa‘;esamrd@m:ﬂovrﬁyl 3-
2, 4 - thi adicepheih -4 -Zarbo %aa(s*ertlamedo[ - 3-vinyl - 3 - cephem- 4 -
v boxy!l i ¢ gei d '(sPiolsHAR 7801748 1670, 1630. 106 30 M) was added sodium
car bonate (0.47 g), and the mi xture wag stiJ4-gd for a while. The

nsol ubl e substancg was Anargmas by - i) |- tor Aekiblyindhcdtdhsibo tr*ge [,h[,trﬁt&pm 4-
ophr | i zed t carjxgifzaacie (syotboman).sal t of the above conpoun

| S product was-ReliNgioh] 325¢1 1779, 19618B0e hy | f or mami de (20 nt) and thereto
is added dfpwi se a sol ution of |odonet%g%1"rpﬁ ggl ate (1.23 g) in

N-drnethylfornga de o 34 €ry | rigg belo
! f 10 m nlﬁ;ﬁémm xo‘ém&ﬂfﬁﬂﬁﬁm‘lﬂﬁt ure werg“e""fég*ié'kﬁm’qhg#‘%ﬁ'g atg (g‘d, m\y )
’d fer (50 nibR, (Najotl: 326G 3tB0gHIM, ¢670amet was separ at ed, and washed t hree
rres “with ¥ saturated aqueous sodi um bi c)aa(rmboe(r)tate (30 nt) -and three times
h an- aqueous [ 3
fnesi um sul ﬁatciqhgﬁgrmm&ﬁl‘:zﬁzgf 4 yq’ rg )“ St caé%?v ﬁ”"ﬁﬁé’“’"&ﬂg ‘t‘?t%‘g" -3 -vinyl -
| verized with iai mmpmwbzoethm 1670 mhna'm-n pi val oyl oxymethyl 7 - [2 -
hoxylmn€9 2 - (5 - amno -1,2,4 - tghla’dlg_ﬁgl - 3 - yl)acetanm do] - 3
/i nyl -3-c hem - carb xyIate Wes r 125-133C
3. 1.R e'o F‘), ;@@@n{%‘ ?1%1‘ 76‘6 °ﬂ§’8’€¥"’°fé’2’t5“'"‘1"5?§d“'[’%‘rr§ vigym R-
ppm [er |Rl(NLﬁn(:Qbi) 11% 6o B q, 3 = 17Hz), 3.93 (3H s), 5.23
d, J=%Hz), 538(1H ,45 J=1 1Hz), 5.7 (1 H d, J=17Hz), 5.7-6.1
m, 6.85. (17 I—[,f ggl 17Hz Barple(i78, broad s), 9.67 (1 H d,
). Exarrp Othl ?ﬁ yI)J, 2 thoxycaqtrpryﬂne&%ymmogcetamlqoj -3 2/|r1y|
t - but oxycar| )@gg ke acid (syn isomer) (2.5 g) was
ed to a sol utlon of phosphorus pentachloride (1.7 g) in nethylene
orlde at [err foll owed by stirrExmppt1785 to - 15C for an hour.
ter dried d|4r§§§ oy Ze[?hé’[’ '!3°tf°t'|a 'w&s d@ed3 t lhenzbydeyiexycarkdylt 3 - B, butoey-
[xture was st e (3, s ) d;é 1‘.1ur"é"yt o - $RPNE it warbotiate (SYIEaTAh at es
ir e col | ecésed by fi tratlon an en vvashed wi th diisopropyl ether. On the
‘her hand, trinmethylsilylacetam de (5. 8espmpwaiso added to a suspensi on of
khzhydryl 7 - :H‘Md'\(” [2 -3 ngrhinothigzol - dephieif ~(2 4 benzbwairiiaxygakahy - 2 - tert - butoxy-
pdrochl ori de;} "ya'@)"°?t?'f”‘r‘r‘i§fbr‘?9‘f"é?f8°"(¥m"Eﬂ’?"EfémE’QW Ht yinvl5§ - *Uler‘bvriedc%gpxwate (syn
irring fog a |[|\e,°|)T;ged his8 &Mdlih-on was added the precipitates obtained
hove at [err], and the mxture was stirred at the sane tenperature for
il f an hour. To the reactlon m xt ure weBarpikded water (80 m) and et hyl
fet at e (200 n1 [fzgl Ey@ a'rVéit'r?on(owd"t he - gimgtheiadminglpeetamiddh e Setvinyivas -
lded wat er REiolfT 3 gﬁﬂf% m%a 40 pH 7.5 with a saturated |
ueous SOdI um bi carbonate Ii!'he sSepar at (Tor gani c | ayer was washed with a
§: ur at ed aqueous sodi um chloride and then dried over nmagnesi um 60 sul fate.
? pval of the solvent gave benzhydryl 7 -%42 - (5 - anino - 1,2, 4 -
@l adiazol - 3 - yl) - 2 - tert - butoxycarbonyl net hoxylmnoacetam dol - 3
iinyl - 3 - cephem -. 4..<. carboxyl ate (Syn s cojom R~ (Nuj ol ) :
3400, 1770 1720 1670, 1620 [err] N IVIR [err] ppm[err] 1. 46 (9H s),

PN — — A PN O~ 1L\

5.37-6.80 (1H, m), 5.79 (1H, dd,

5 i e i bk e ...--».._‘..;.V..........___;. e
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carb lrc acl n.isome
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WP 030 630 Exanple 152 Benzhydryl 7 - [2 - (0,0 -
di et h Fphosphononet hoxyimno) - 2 - (2 - formam dothiazol - 4 - yl)
: 5 - 3 - vinyl - 3 - cephem- 4 - carboxylate (syn isoner) (4.3
¥te [err], was obtained by reactroa%tbenzhydryl 7 - amno - 3 - Vi y«?
swehem - 4 - carboxylate (4.7 On activated acid sol ution,
' was prepared from2 - (0,0 - di egm pi@gphononet hoxyi mno). - 2 - (2 -
for marfi do- t hi7azl- @ 4Ammcyﬂnazol- acenl Q -aﬁetﬁbx(riﬁyﬁbateﬁsﬁ{mﬂ)- 3( iyl 9B.- cﬁﬁﬂb&phorus
;xychlorrdeca(?gd ﬁ'f jgameg)-N- di met hyl - formamde(l 75 m) in
tetra ydrsgfura Nuigh nﬁs?o 1?‘?" 166%h§f‘8h‘15 ,ffﬁm according to sinilar
mannerfs to t hosgz of; @R i’lS I %E\)fsl %{ 6 % %675
[err] J N M E&rb({x-gfcl’ag:rd mmsb.b%{o : v 52R(cg e, b y'e gﬁg am§d1 % (‘éhﬁ c’]eélze%&
4§57 (2H, '8;(NgjoIT+3830, 26202870, 16-7Ip, @0ans5Hz), 5.2-5.8 (2H, n), 5.90 (1H,
6480 (1H, dd, J=11Hz, 18Hz), 6.95 (1H, Sﬁ, 7.37 (10H, m, 7 47 (1H, s),
8 (&H A hiz) 4
oroacegp%an %m g;‘m%ynw‘&% gdéed 0™ °xyaﬂb?’)"bnr'1"°3fert% ry'I"y'7 - 12
anm no -.R1{NHjot: azsd.hnea,dusazmdsc)cm -yl) - 2 - tert -
but oxyjcar bonyl met hoxyi m noacet am do] -Eﬁmple\nrasryl - 3 - cephem- 4 -
‘car bojyl a?e 'r{2| ézo th'P??' r@tﬂyremrbemmrhou\emmvacetamdpl aghaviewhi-30l e
L ) unf Vbﬁg’ 5&)){ g Jarrl ng at ambient tenperature for
. The reactron mxture wa's d6 ropwi se to diisopropyl ether
), and the precipitates were coE;kaerbteerdsby filtration and then added
&O a I xtaur e df - BaflerFormahicatiyiaz bl dce/ﬂ)atZe-(Oﬂtf-tdmthv&:ufqns@nomgthbmrphb)ace&mrdoﬂ h3a

atuy §t ed a¥léqd ?W %g erhqueous | ayer was separated and
h1e\n/E jUStequ%O(%'p’ﬂ P’?ﬁ”‘lﬁ&? ?'8% fBric acid. The precipitates were
ted by filtration, washed w th celfhpwaiger and then dried to obtain 7
; (2s- ari 110 -2 JArd@inathiazot M ayll o ol cycﬂ:pentgd )1 -ylékyiminolacetamido] -3 -vinyl -3 -
car bojymet hesePemi Ho&efé?’ahﬁﬂsﬂ;\m 'gpef)w nyI - 3 - cephem - 4 - carboxylic

_ {syn i sortBriNuiek: 3240, 4765, 1680 om™L| !ﬁ 3380, 328Q 1760, 1720,

err]. N5;M er{dind Pk ker hibdia , gme = m|°69( s
1H, 3odcepﬂef55®'jk rboﬁlrz;p%zl%&kﬂ i%\ir)zgr— 2 til\ %ﬁmata é] 3 %Hyl 3

§d, J-=5. ORiz(Nuj81):(3350) 3256..198), (619116211,1]53me2 C]—Iz 18 OHZ) 8 16 (2H broad
), ol56 (1H, d, J=18. OHZ). 30 F"a'f‘P‘e 1522
‘Exang 154 T % 0 %Mo 0
di ety ph@s hc?:wgl Qﬁ%ln%“z ﬁ]:arboxéli}é? s("21'$b“$thra ol d(%- yl?hz mﬁthoxvlznnoacetamrdo]

I )ac et am do] IR (ﬁulol) \340@4-3190 3770, 1asrptmamrszo41ssoerar'boxyl ate (syn isoner) (4.2
) i npnet hyl ene chloride (20 rr1) and ani sol e 82 m ) was added

triflforoacetic aci r E’@pmg
Terr] formls cg,g’ ébd ‘Tﬁ,i'ggm Eﬁd'zﬁ""gg) %b%i‘éd’etge’gdw(“éet?rb"ddl i soﬁ?yé)pyl
__et her } (400 m )|R (&mdutdaa pfsecwgu ﬁﬂbels7o/uare collected by filtration and

I wit h d| i sopr opyI et her fol | oned by dryr ng under reduced pressure to

eobt\a.v _ 7 - d| et h hos hon B

Ecar bokyl i c a ((\‘alyg 32 0%60 qmo;,za to 1760 . R (Nu1 ol ) 3160,
775 ¢broad), 1680 (broad) err N. M R [err] ppm[err]: 1.28 (6H, t,
J=6Hz}, 3.76 (2H, n) : 453DEH92d J= 7Hz) 5.23 (1 H, d, 40
E)=5Hz}, 5. 36 BfPrhV = I—Azé f5f "(0 '11120' Q 2} e, - optquyqarbogyimethoxyimgino-

Ilﬂe sgy rsogr

8Hz) , | 7. 010(-aL ﬁ?ﬁugﬂdzbﬂ?gsolﬁggz 630,/ 6 (1H s), 9.82 (1H d,

r]=8Hz) , road Exarrpe155 Toasolutron of 7-[2- (0,0 -
.di et hMI phosphonorret hoxyi mi no) - 2 - (2Exanrfpleri®®ini dot hi azol - 4 - 46
yl ) acetani do] Benzsydhj r{% -2 - emnote he+rr vi) 42 - teearby@xwrbenth@wiware@mM)

(1. 725 g)55| ?1 y! f ?%0 - ded
bi s(tiinmethyl gﬂrglyl cetém% f %@ ts?q Ei)1rr%eit ‘hyl silyl iodide (3. 0 g) at

25 t0]28C, foll owed by stirring at anbEﬁa{pretwwperature for 18 hours.
sRenoval of the dbl-teentBu vperbanwmdmlmb) o‘l F(5 \amr@hhkds-tdwtgdl -\Bed/l)aqetlmldkﬁmol

t,( 25 ). SAffs rIneré q)|vr@ stuﬁ ?f u e chioride {36 g ipt gt
b at :<§ ey A esfa‘ixm e
?Nas df ssol.veg auaoar@ayeahér Bn aadh tethy iﬂ,dac t8midél (54 bl taqueeu@d
sodi um hydr euspéeion dhvedzigamteDtismiso |- Bt- Vol Wais cepbié e@teﬂrbbo/lmmwrmhlorrde (2.5 g)in
Echr onpt odgf apietpyiere chlandn 28 mik Tethesplutionopbtainegiwere' ayded tha apipve precipitates & 1N& A ng
W th pater, elution was carried out with 10% aqueous net hanol. The el uates
contafning a desired conpound were coll eesed and then |yophilized to obtain

[i - phosphononet hoxyimno - 2 - (2 - am nothiazol - 4 - yl)acet am do]

vinyl - 3 - cephem- 4 - carboxylic aC|d (syn isoner) (1.0 g), np _
ec.). . ek




”u l.R (Nujol): 3300 (broad), 1780, 1658; 1600 [err]. NNMR [err] ppn
(err] 3.70 (2H, m, 4.32 (2H, d, J=8Hz), 5.28 (1H, d, J=5Hz), 5.43 (1H,

y $=18Hz), 5.50 (1H, d, J=11Hz), 5.83 (1H, d, J=bHz), 6.93 (1H, dd, J=1 ~.
8Hz) 7€ 0 (1H s). The fol | owi ng conpound was obtained by recting 2/
i acy

,' no- 3- vi nyl cephal ospor ani ¢ aci ig i ves having a formamd
fir oup Wi th conc. hydrochloric acid acc g simlar manners to those of
-fyé anpl es 60 <igéd atrd td 3R°C va(@mphL&esl\Bﬁteeras afided to thresulthdTisbiGtion aid the deparated organic

%‘: hi adi azol - Igyer asbed';wnh Z&?:er:t@q yqverusesdiv trfgbgm%e@%m @tu@edﬁquteorgs B‘giurn.chlég%cle
tephem - 4 - apnest § ecabgive benFvY F(NEIj Bl )'e prvcas
760 1720, y' '° :28,3 1 (2"‘2 g§ ?F%%‘érrp?eylﬁg?a"f’oda susp orfREP 4@'
enzhydryl 7 - [|R(Nu,6 1770ammab§01 #0tm=4 - yl) -2 - nmethoxyim noacet am do]

:3 vinyl - 3 - cephem- 4 - carboxyl at eexasigre ies0onmer) (0.9 g) in nethyl ene
hI oride (10 m ) dhd(‘lanieSOIBeto Jar§envipmingtivazeldde dylk ermabeUmeQacﬁafa'é?ld-%ZV"@'

oreer! e somm %@ﬁfﬁ.ﬁ@s N (Hzi,?fio., e e A

\ ), and the pr ¢ﬁ|(Nhﬂbﬁe 3950, mgamp 9@0. tration and suspended | n a
3 xture of ethyln. 1L BE3pANEDNSDL VA48 SH, s‘)almmmed.:gwuad; a543H, sigp. 1801 HY Bl J#5k). 15128 HIH, d,
g it ur at ed aquéoUHz Al (i, H i teb®92d 1t dd. PHEBHzsY{3h -8R @l ddrd Hizs1 788 148 (Bhshvibd (1H,
turat ed v t fr 'S8 IRPEHNGYi de, and therglo was, added a nixed sol vent of

i finyl acet at e annddilecatl %6l @l6UhiARs 6Bded DY solittoH BFDenznfliriST - (201 1USthit NButocBbbyi.
B 2 with 10% Etyddyiﬁﬁrhi)Gml C(5aCdntino t e 4ortaadazon 4 aye/naeéﬂs"dsepar-aﬁ@d Qutceptwashed
It h a to sat earkexeeie (s Impsi (%G)ﬁummtbmr@phlereiea&ml) aridanisele (2danibander i meglaumhe

i fat . REMOTEIIS MY bh} {Rormatemperafues smwm ﬂmgva r‘ag 3‘?

\S’O ropvl e iisop ro yI et GClpl swe ‘éﬁq{ m |on pre tesw ded to
p py y ceta nd th adjus 0% eous um h e. The
hoxyi m noas‘eahra@u Bousl ayerwa¥ balrhted with sodia@RAGMAe-an adjusf'ea'i W \th 1@%'@% chYddic

ibrTEI’ ) (0.4 gpyd, follovied bf bisjactioh witB 4 Beed dddidnt ot etBY) acelfidodhd tet@Bfdirofdrael: 1[bg eiime). The
sl\/l R [err§ W P Y"g’he@w@a gag.}qate aqugaus gedigm cidoriip a(“Bﬂ'EdS’ er ’@92@' ﬂ'faté-

5HZ) 5 33 val Intgi 5 8(1( ?_qrb yet Py : th\'PdBFﬁ
! ), 6.77 (1 |§a)(Nu H: Ziqg&w :;cr H’d?]?:mcfé 53[%%" f?ﬂlf??ngg ghs =8Hz) .

): N.M.R. 3ppm (DMSO-d,): 1 37 {3H, m), 3.70 (2Exarmlse (1H> ®), 5.07—6.07 (4H, m}, 6.96 (1H, dd,

‘u Vil snei es -|’=e1z§ BnﬂSOVJ;SSp?(?bame@swom phosphorus oxychloride (1.8 g) and
N—d met hyIf g/‘g(g% @Hg) in ethyl acetate (3.2 m) in a conventional
BBenten - 1 - yl oxyEfiiiR)9er 2 - (2 - formam dot hi azol

nne -

'4 QI ) acet i C Ta.eﬂhaho( 2 wvas adaeET ) [2(-42 7arﬁ)10tbﬁaibl agld@ap- 4 ocatdeRyrSdthdxyiffhoacetamido] -
fiSpeTTSi on sof 3 Wihy m§| GPPhP@ marbvallda (s\ﬂtls caiey)dT0ah), landithe (rBGurarivhs stinde st 40°C for 30
e-

i

cool | ng gf’? te we Cb‘g was Hﬁf'wr edgish tWUﬂ‘WSW gs and
met hyl sily. ﬁ\,gg. t@m Thﬁg mé l?&%‘gm% tr % gﬁtﬁr qth;gg raan7b|ent

i
i
f

% no - 3 - vianyk othiazzolC-Eph@M 2 - arbo% L.lo /
[ flxt ure was added the sol ul(fétvrﬁpwfam atine at -10C and stirred at sarre

i

B

|

i,

i
X!
i
8l
ﬁ
!

fect ate, and Qab‘t@xv‘rlpw@utsmmerstswmed for 10 m nut es at 35 to [err].
‘ r(R(rature for 0.5 hour. Water ( 9‘,m) was gﬂ 3ive itangi®Y) r eacti on mi xture,
d The separated organic |ayer Wgg; added togyater. The m xture was

i §j usted tespH 7.5 with a saturateal aqueous s.egli um bi carbonate. The :
parat ed aqueous 30 | ayer was adp8&Gted to pP12.0 with 10% hydrochl oric
|d and extracted with ethyl ace e. The eR act was 3C washed with a
: t urat ed aqueous sodi um chl ori deggand dri ed 8 er magnesi um sul fate. The .
4 vent vva§orem)ved to give preci piates of %42 [2 - (2 - cyclopenten - 1 -~ %
oxylmno) 2 - (2 - formam dot kBazol - 4 esyl)acetamdol - 3 - vinyl - 3 §
cephem- 4 - carboxyli c aC| d (sgﬂlsorrer) é-m 20 g). I.R (Nujol): 3200,

80 1680, 1650 [err]. N. . [err] [err]: 1.79-2.78 (4H, m,
73(2Hg§J200H2)522(1H512J5C]-Iz 5.33 (1H, d, 3 J = 12. Hz),
60 (1 H °d, J = 18.0OHz), 5.71-62¢8 (4H, rr)o4<696(1Hdd J = 12. OHz,
I8 OHz), 7.40 (1 H s), 8.53 (1 Hx®), 9.63 05H, d, J=8.0OHz). 40

._arrple 159 A m xture of 7- [2 - cyclopePrﬁ‘bn - 1- yloxyimno) - 2 - (2
f8.f or manmi dot hi azol - 4 - yl)acetafdtlo] -3 - yghyl - 3 - cephem- 4 -
rboxyI|c6<aC|d (syn isonmer) (3.1489 in nethgpel (22 nl), tetra- hydrofuran

0 m ) and conc. hydrochloric acns4 (1.3 g) was stirred for 2.5 hours at

,;I ent tenperature. The reaction1® xture wa89hdded to a m xture of water
Hd ethyl acetate, and adjusted tBdH 7.5 wi PP a saturated 45 aqueous

~(n um bi cas bonate. The separated gfjueous | a é} was adjusted to pH 3.0 with
10 hydrochloric 4 acid. The precipitates were filtered off, washed with
fiier and dried over phosphorus pentoxi de 6& vacuo

in
‘
B

oo AN ¥



e 7 -[2- (2 - cyclopenten - 1 - yloxyimno) - 2 - (2 - am nothiazol
& yl)acetanmido] - 3 - vinyl - 3 - cephem- 4 - carboxylic acid (syn
(2.7 9g). I.R (Nujol): 3270, 1765, 1650 [err]. 50 NMR [ers]

d,): 1.92-2.75 (4H, m, 30763% d, J 18. OHz), 5.21 (1H, d, /i
# 5.21-6.33- " 5 (6H, ?—I 6.96 (1H, dd, J=11.
.0 Slalgs forithie Contragting S@itbs) BE%DEf&ﬁEI"'éL'LB(D"-@énC. hydrochl oric acid
{0.1% 0) was, dded t Iutlon of benzhydryl 7 - [2 - (tert -

A comeyd iRy

buto ycarbony TRMY 2 - (2 - aninothiazol - 4 - yl)acetanidol -
3 - Yinyl - - cephem - 4 - carboxylate (syn isomer) (3.0 g) in formc
acid§(12 nl) at [err] and sptu.cL@@N;.f urs at anbi ent tenperature. The
reacfion 60 m xture was poured into éu%ﬁ her (100 m). The
precfpitates were collected by i1t | O %th di i sopropyl ether
.and

. I’Ie? togive 7 - [2 - caP® xyrrethoxylmno - 2 - (2 - amnothiazol - 4
- yljacetammleh - 3 - vinyl - 3 - cephem- 4 - carboxylic acid

‘monof hydr ochlRbis amjm(\sy:ﬂvl wbldmaa\bha eLhaB)ggl) amlﬂOlRladléiddyj otojected FBDOthdBROWhiIGBEY
Werr}. N.\Mamehgiqgep 'oth'si'are!vl , 4.75 (2H, s), 5.25 (1H, d,

g AN o ’Bm?tm%‘zh@ o b Bl or,

{0 03p 630 &bstmehmwecaﬂ frﬁmuhrdmbeu fratedtédd@drbaidt griup usmdng ptdteeteli etnlne\gromg, cyano,
1 eag =nt S awmswewelntosectemh@emg grOUp and pyridyl and a pharm@altvoélmtaspeptable salt thereof. Y| ¢| d

¢ 2. A compoun

2(300 p t ol¥e Hr ﬁmlnothlg%g? hch;1 ay have h@ﬁg&ﬁn ammo% c]adlazolyl acﬁammotﬁlgzaﬁll which may have
3 hifoy Le @i momethylene

eaC c acid Rmtis cyclo(C;—C-,)alke'aQ ﬁﬂ@zs-ld, I%VI?C@QJ, gikeny! substltutedflﬂ lchFbExyRE hrfl

89 abeti c @teritled carboxy, C;—Cs alkv661—|-cs aﬁxaquintetedﬁﬂpnatm nubstitysant e selectegidioth carboxy,
‘Fhem ydr oc;t;g‘tﬂer'ﬁ%‘ °@EP°’W Yruraginachedemine cyangophesrhone. gf esterified ("PSPhO&mgmyP ardz ol
20 - 2| - cephem- 4 - carboxylic acid
(2.0} g) and go bmoggzé? storifie ,ﬂ}%@%mu%g 7 g) in water (40 m), and the

m xtpire was a JAUEdn&ﬁur'id)opHaﬁ 3 w 'c&m%uaczemmmaetdc Y 2-Biyiiel 6-6-x Gkt alyit f2en

i rfed foam@otﬁazhbﬁﬂlsr&am{neﬂ.ﬂ, P-thiddipzob3alt he stirri n the m xt ure was

Stirf
adj u tedoto d opf glaigy n : i ?
-g?tztt.ez’a: e b wg@yaéﬁ%mﬁ féiilpm A

osphmvuﬁ/l(pmnwlde 25 in vacuo to g| ve - - am not hi azol -

W) 35 éemmggtcll;g?xguwmrg&%’ caang - 31'/‘6 VI nyI - 3 - cephem- 4 -

xylic a rgg'rgy whiaR g3 Sarex 1): 3350, 1770, 1680, 1640
The f%' é ol ol X}éf’sg [P—é?am Ilrﬂﬂﬁa y!vr)QQ:erbb:@rgwethoxylmmoacetamndo]ﬁi—

: | am nasaple hersmmsuyﬁc a'tﬁildilut RYdrotRIbHALAS it§ diYddilen &R. OXO group with the
Fcor riespandi ngo.0A exripedridtaf tlaich myvdnblotsyrihanrate@f A2 B amdinotfjiatob4-gl)-Btanbdxemethaainéro- 30

‘to that of a@@ I%V'&\Gﬁce% F'éxgtﬁ??a: Za“L th 32%2 - _Aninot h| azol - 4 - yl) -
2 - et hoxy| Ao E;@
g(s ' SomaEQphe carbox hc cud %I) !c:\ ';ﬁ%ﬂ hlaz ggﬁf aqﬁjéﬂg%rgr r].

{ Exanpl e 63 Revakany oomym:t b, ik which 2 is nﬁ&bo- orasmamtdnera;ao,L-c,)amoxycaydo)wl Ci2-Cy
v met xy| m ng\eoﬁfﬁrd@]talkosvcarbvnvhwmmo- 3nd carbpyespbstituted-C.-c G § aepoeyl,( &ryGr—C,
Fiso 4 gfkoxycarbopylamingy; 3fl yrongARA-3¥ T Phery'iy;-Caykesyearbgmiysubsiseies- Cf_rs%e"‘f'éfr r].

3 ar
' Exa l e 162’ %ﬁi‘é& WJW LIauZI 13, |[1 alhlch ﬁ‘?ls C,—%naﬂﬂtoblbwl—c,)alébx{) a)blo“yl('c,—zc,)'alkyl or
f et Hoxyisi REAT,alkaybH8InyHC,2Chalkt. Ny -"'car boxyl ate (syn
[ isoner). 45 15. A cdRipo(idigf olaim 143B0Gjch K7 62- a(rtb'roo‘ﬂai k4y1660, 1610, 1535 [err].
5 Ex anbl e 165 16. A compound of claim 15, which is pivaloyloxymet yl 7-[2-(2- aminothiazol-4- yl)- 2-p|valoyloxy
methoxycarbonylmethoxyiminoacetamido]-3-vinyl-3-cephem-4-carboxylate.

17. A compound of claim 13, in which R' is 2-aminothiazol-4-yl and R* is C,—C, alkyl.
55 18. A compound of claim 17, which is pivaloyloxymethyl 7-[2-(2-aminothiazol-4-yi)-2-methoxyimino-

acetamido]-3-vinyl-3- cephem—4~carboxylate
19. A compound of claim 3, which is
7-[2-(2-aminothiazol-4-yi}-2-{(1- methyl-3-pyr|dm|o)methoxysm|no}acetamndo]-s -vinyl-3- cephem -4~

carboxylate or its hydrochioride,
60 -[2-(2-aminothiazoi-4-yl}-2-{{1-methyl-2- pyrldmlo)methoxylmtno}acetamtdol 3-vinyi-3-cephem-4-

carboxylate or its hydrochloride,
_1-methyl-3-{1-(2-aminothiazol-4-yl}-1-{ N-{4-benzhydryloxycarbonyl-3-vinyi-3-cephem-7-yi})-
carbamoyl} methyleneaminooxymethyl]pyridnium methyisulfate or its hydrochloride, or 1-methyl-2-[1-(2-
aminothiazol-4-yl)-1-{N-{4-benzhydryloxycarbonyl-3-vinyl-3-cephem-7-yl)carbamoyl }methyiene-
65 aminooxymethyijpyridinium methylsuifate or its hydrochioride.
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iPr opi onyl oxynethyl 7 - [2 - (2 - aminothiazol - 4 - yl) - 2 -

_thoxy| m noacetam do] - 3 - vinyl - 3 - cephem- 4 - carboxylate (syn
il sorrer) 50 l.R (Nujol): 3350, 1770 (broad), 1650, 1620, 1530 [err
Birx anplEy166 | sobutyryl oxymet hyl 7 - [2 - éz - _am not hi azol - 4 - yl)
fret ho I noacet ami dol - 3 - vinyl - :
;soner). 55 2¢.A|%roc(e£\dubr(3réﬁarinﬂ;4%nﬁamofﬂhza&mmmo, 1670, 1610, 1530 [=®&
=xanmple 167 1 - Acetoxypropyl 7-[2- (2 - amnothiazol - 4 - yl) - 2 -
’_thoxyl m noacet am dol 3 - Amg %ON% - 4 - carboxylate (syn
;soner) . 69 . R (NUJ ol): 0 1610 [err]. Exanple 168 L -
- Amno - 2 - carboxyet hyl 7 N [2 - Hhieglol -4 - yl) - 2 -

et hoxyi m' noacet amdo] - 3 - viogt - em- 4 - carboxylate (syn
;;sorrer). |.R (Nujol): 3200 1770 1R35, 1650 (broad) [err]. 63 OF
30 630 Exa e halid - 3 -

89_,Ph é - amnothiazol - 4 - yl)
2 - metht mﬁé}fﬁgﬁg Sd‘f*f' j’ 1I“’h'lh§°8‘8 ¥&m - 4 - carboxylate (syn
sorrer) l. ?L'} 0, 1610, 1530 [err]. 5 Exanple 170 7

i [2 - (2 - Am not hi azol - 4 - yI) - 2 - allyloxyimnoacetamdol - 3 -

i nyl - 3 - cephem - 4 - carboxyN ' nisomer). I.R (Nujol): 3250, §

#8770, 1655'° 1605, 1545 [err]. 10 Ex E;’H-._.c[q? - (2 - Amnothiazol - 4§

i -3 - cephem-4 -

far boxylic acid (syn isoner). |I.R (Nujolg2 3250, 1760, 1680, 1620, 1530

#crr]. 15 Exanple 172 7 - [2 - (2 - Amnothiazol - 4 - yl) - 2 -

: hoxy| mi n@a@wahrﬁﬂolasdetmed abovaydr its r@activecdeivetive at te amioagivon pt o calttherdof(withre

nmer). |.ROMPyifiof the foomyer 1770, 1660, 1545 [err]. 20 Exanple 173

onI.oxyrrethyI 7-12- (2 - amnoghi@zedow 4 - Yl) - 2 -

t hoxyi mi noacetamido] - 3 - vinyl - 3 - pephem- 4 - carboxylate (syn )

soner). l2R (Nujol): 3300, 1780, 1740,N1670, 1610, 1530 [err]. 25 Exanple

74 7 - [2 - (2 - Amnothiazol - 4 - yI)S 2 - hexyl oxyi m noacet am do] - 3

*vinyl - 3 - cephem- 4 - carboxylic acee (syn isoner). I.R (Nujol):

_ 50, 1770, iAGhih R'LASR: abdatbH as deihe&X0%) bBitskehativé deriviativeat tﬁgcarbo@f@r&md? b aﬂthllereof 4

g yl) - 2 mt@bweacemmwuthﬁmea no)acetamdol - 3 - vinyl - 3 - cephem- 4

8 carboxylic acid (syn |somer)1 . R (Nujol); s 3260, 3160, 1770, 1670 [err].
<\. Exanpl e 176 "C-CONH

. ? _ N =}—CH =CH,
Q 35 0R4 2
_ " R

in which R', R? and R?* are each as defined above, or a salt thereof;
{2) subjecting a compound of the formula:

: Rq -C—CONH
o/ —l—CH =CH,
45
. on“

in which -
R} is protected aminothiazolyl which may have halogen or protected aminothiadiazolyl, and
50 R? and R* are each as defined above, . .
or a salt thereof to removal reaction of the amino-protective group to give a compound of the formula:

H;-ﬁ:—CONH S
55 N N =l—CH=CH,
- 4
OR
A2

in which
60 R} is aminothiazolyl which may have halogen or aminothiadiazolyl, and
R? and R* are each as defined above,
or a sait thereof; or

65
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£_ (2 - Aninothiazol - 4 - yl) - 2 - (1 - carboxy -1 -

et hoxyi m no)acetanmidol -3 -vinyl 3 - cephem- 4 - carboxylic acid

gsonmer). I.R (MNujol): 3300, 3200, 1770, 1670, 1640 [err].
2 - (2 - Amnothiazol - 4 ¢93p 630 - (3 -
opoxyi m noacetam dol - 3 - vinyl - 3 - cephem- 4 - carboxyli
f syn i sonspkybjecling cofridoinadlof the B3@0Ga: 1760, 1660 [err]. 45 Exanple 178
X2 - Aminothiazol - 4 - yl) - 2 - ethoxycarbonyl net hoxyi m noacet am do]
gvinyl - 3 - cephem - 4R1—ca¢tbw< 1d (syn isoner). I.R (Nujol):
§ 1770, 1670, 1530 [err]. 5 Exanp yoyl 7 - [2 - (2 -

hi 4zol - 4 - yl) - 2 - benznydrylgxycarbonyl - 3 - tert -
- car bonyl am nopr opoxyi méﬁf}acet am do]R& 3 - vinyl - 3 - cephem- 4 -
ylate (syn isoner). I.R (Nujol): 3300, 1780, 1719, 1680 [err]. 55
¢ 180‘"3%;% projécted7 rboL grou:(,gnd' am nothiazol - 4 - yl) - 2 - (2 -
dr ¥l OXY G, :F? e 8acK as defiRddlaboveD Ut OXY-
yl ani apgiah%ye@arobmmachwgf ithyei cnmbmaemwwyumo give a gorigppnd of she formulay o
car boxyl ate (syn isoner l. éNUj ol): 3360, 1750 (broad)
Exarrple1817-[2-BG -4 - yl) - 2 - (pyridin - 2
et htixyi m'no) acet am do] 3l - VI n -N3/ eR - 4 - carboxylic acid

- somer). 65 . R (Nu1 oly 177 1650, 1620, 1540 [err]. 64
630 Exanple 182 7 - [2 -dnz‘- Amnotmxamol -5-yl) - 2-
yi m noacet am do]. - carboxylic acid (syn

i; of
)e 2](-3133|:Q17w ;’)“Fgcﬂuz;{x%a carg ?%?%étlwaez lnt po@&i& ﬂﬁﬂbﬂh‘]ula 5

et hoxyi m noacet am dol 13 c%g ephem 4 - carboxylic acid
sonmer). I.R (Nujol): 0 1 70 1670 620 [err] 10
e&847-[2-(2-Amn (3

yal I yl oxyi m noacet ani dol $
syn [ sorrer) l. R (Nul oI )

40 Example

h| azo,

8 - Vi nyI cephem - 4 - carboxylic
OR'3250, 1760°°§"6‘90 le 185

50

55

60

65

1650 [err]. Exanp

erso {b ve gund of the formula:
\yn*g,t hdRW‘ﬁh ﬁo%ﬁ’i’@t grmaacglas dgﬂngg'Ll%(thopb SCheraof fb giveyd gompé

-3 - cephem- 4 - tarboxylic aC|d

somer). |.R (Nuj oI ) 1685 1650, 1610 [err].
e 186 20 7 - - Eorrra dth| %L‘C -yl) - 2- (0,0 -
phosphonorret hoxy| m no)a tam T =Chag cephem - 4 -

| ¢ acid (syn isoner). IORFQ (' Nuj oI) §160 1775 (broad), 1680 '
) [err]. Exarrple 187 25 7-12 - Q-Amnothlazol -4 - yl) - 2
] cycl opent ef ke dR‘é 400360 B, 9k therdos oV NY! -3 - cephem - 4

SR e LT s e

40
x’! —CHZCO-C—CONH
;r/ CH=CH2
* 0R4
in which

X' is halogen, and
R? and R* are each as defined above,
or a salt thereof with a compound of the formula:
H,N—C—R®
|
S

in which R® is amino or a protected amino group, to give a compound of the formula:

C—CONH s :
o6 ( S N_—=—CH =CH,
A2

in which R2, R® and R* are each as defined above, or a salt thereof; or
[

(T

69



1.
it R (Nujol): 3270, 1765, 1650 [err] ‘Exanple 188 7 - [2 - (5 - Amino - 1
i 2,4 - thiadiazol - 3 - ylI) - 2 - nethoxyimnoacetamdo] - 3 --vinyl - 3 -7
’ cephem- 4 - carboxylic acid (syn isomer)—- |1.R (Nujol): 3350, 3250

: é 70, 0, 1620,.1530 [err]. Exanple 189 Pival oyloxynethyl 7 - [2 -
gri no ,2,4 - thiadiazol - 3 - yl) -0030 rﬁamoxyl m noacet am dol -.
i nyl - - 3 - Cemnfubjecting gcoﬁ,ggsmbyihat@m("syn isoner).-1.R (Nujol): 340Q 00, ]

_'70 1760, 1680, 1620, 1530 [err]. Exanple 190 7 - [2 - (5 - Amino - 1,2,4.
:hl adiazol - 3 - yl) - 2 - carboxynethoxyi nmi noacet ami dol 3 - vinyl - 40

i--cephemy- 4 - carboxylic ackYclephni 3~ . R (Nuj oI) 3380 3280,
(60; 1720, 1670 [err]. Exanple 191 Benz yl_¥- % (2 -

br mam dot hi azol - 4 - yl) - 2 -Snethogmn cetgﬂl te - 3 - vi nyl - 3 -
Ib cephem - 4 .- carboxylate (synpgrgoner). 1.R.2 (Nujol): 3250, 1780, 1710,
i/00, 1660,, 1540 [err]. Exanple 19 so acetamdo] - 3 - vinyl - 3 - cephem
il 4 - carbox i (syn isomer). I.R (Nujol): 3250, 1780, 1720, 1680, 1540
;”] .. Exanpl’e r} &3, Bejuiilyhslbititutel by alprbtectel darboxg Gloabid protétked phdsphonslgloup, ofC—C, -
prt - but oxylkaayiGobspituneiith @pyitertedcabatygmouiodnd- 55.3 - vinyl - 3 - cephem- 4
licar boxyl at e % l)asqef'wdag éol%) 3440, 3260, 3100, 1780, 1720, '
160, 1530’5[ 8 fgga %ﬁa ion o{ the cartioxy-protectye praup or he REAIANARARSFGTiNE BraYP to
- (5 - ami A d'l azol -3 - yl)acetic acid (syn. 60.isoner) .
B.2 g) was added to the stl rred suspension of phosphorus pentachloride

£ 6 g) in nmethylene chloride 22-obiH nd the mxture was stirred
Br 30 nminfftes at - 5 to [err]. Mry diisppr w,ebp‘g yas added to the -
®acyion mxture at. -10C, and thg precigfift at €f were coll ected by

A

fltration, washed with dry diis gopyl etherp2 On the other hand,
¥i et hyl S|Iyl acet am de (5 4 g) was added to the stirred suspension of

h 25— 1IN Wi

gfggﬂ:’gln (7je (§ sﬁg —C7 aI :téttﬂlgém%og{ orﬁF mno,o(gs—(?ﬁ Ekeny ub?at}tgltﬁed t(a)ylcarbmayhand
Bt ai ned wer eraguzteﬁgré e,ra ove precipitates at -10C and 65 .0-030 630 '
ki rred at -5 t(@ rpaeting a fampodid aftheuforewila: WAt er was added to the resul tant

., ution af#fd the separated organic l'ayer was washed with a‘saturated
flueous sodi.um bicarbonate angh_a_saiy eous sodi um chloride, dried
Ver magneS| um sul fate, and thern evapor gt tof give bepzhydryl 7-12- (1
Lt eyt - but oxycar bonyl ‘ethoxyi Ri no) —&rRdR 31, 2,4 - thi adi azol
3 I)amet amdol - 3--. vi nyIS 3 - cephe g 4 - 5 car boxyl ate (syn
"-fomar) (2 51 g). I.R (Nujol): 5770 1720, A680, 1610 [err]. Exanple 195 7 -
b [2 - - b&lihenr But oxycarbonyl ami not hi azol - 2 - yl) - 2 - '
thdxyl m NOaCEi”YrflQdng- 3 - vinyl - 3 - cephem- 4 - carboxylic acid (syn
,on”er) (0495 0", Rtand Bréederes dbfinddedbid, N 7 - amno -3 - vinyl -3 - 10
Hphem - 4 - ocasaidheydof wittnforrebidefyde tg pivere tamddund ¢fdhe-fotredd: -

toxycar bonyl ani not hi azol. - 2 - yl') - 2 - methoxyim noacetic acid (syn

Hener )~ (079 ) —accordingto—erisichithii= s~io that .of Exanple 1. |.R
luj ol ): 3250, 1785, 1720, 1690, “1600 m NMR J[err] ppm/[err]:

—

H45 (9H, s), 3.72 (2H, q, J=17Hg 7<), O=¢8 (1H, d, J=5Hz), 5.28 §
fH d, J=1 1Hz), 5.52 (1H d, Jem‘in) 5.82 lp1H dd, J=5Hz, 8Hz), 5.90

'5 dd J=l I Hz, 17Hz), 728(1H s), 9.71 H15dJ8Hz) 10. 27 (1H,
Exarrplg,J 196 Trifluoroacetic acid (9.6 m) was added to a sol ution of

B nzhydryl 7inwhd R, Rfinda‘taeeréacnastuér%xésafeba%kmhs.%b%é" mno) - 2 - (5 -
§iino - 1,2, 4 Clsuhietineweimpourl of theligramat am do vinyl - 3 - cephem- 4
: *carboxyl ate (syn |sorrer) (2.4 g) i n nmethyl ene chloride (5 m) and ani sol e

o 0R4
60 Tt e
in which
Rf, is C,—‘-C7 alkoxycarbonyl substltuted by a protected ammo and a protected carboxy groups, and
R' and R* are each as defined above,

or a salt thereof to removal reaction of the ammo- and carboxy-protectlve groups to give a compound of
65 the formula:

HII|I|| I IIllI Illll I llll

PR AR SO . . . B e




_?'e was“ stirred for 1 hour at roomtenperature. The resultant
was added dropw se to diisopropyl ether (100 m) and the
greci pigigtes were col lected by filtratgoggo 'g@y Preci pitates were added to a

1 xtur wat er and ethyl acetate and then adjusted to pH 7.5 with 10% R J
aqueouIodi um hydr oxi de. The $zt£ar ag_'ed aquequs | ayer was saturated wt ;
7

4odi umghl ori de and adj usted t'o 10p6 hydrochl oric acid, foll

by extrjpction with a nmixed sol vgnt of etecapd tetrahydrofuran ;
¢1: 1 byf volunme). The 25 extract $wgs washed with a saturated aqueous sodi um
¢hl ori e and dried over nagnesi P 'sul fate. Rénoval of the sol vent gave 7 -
2 - ( -.ca%%;%etho?(yin‘ino) - 2- (5- am fo - 1,2,4 - thiadiazol - 3 -

/ ol g2 c;—¥) dWbkycarbehyl subRRIETTD ‘anﬂno‘anQQErQ%ﬂn'dC acid (syn isoner)
b0, ). 1, R Rl M Rlaje cachadQiefird@bbve, 1 770, 1670, 1610 [err]. NMR [err]
om [erfr]: lor3mal efeorpr 3.70 (2H, m), 4.80 (1H, nm), 5.07-6.07 (4H m,

5. 96 (qH, dd, &) supisetndggempegdefty forguls; (2H broad s), 9.47 (d, J=8.OHz)
F1H) 9.§55 (d, J=8.0Hz) Exanple 197 To ethanol (2 1) was added 7 - [2 - (2 -
finotHfiazgl - 4 - yl) -2 - air. ' acetam dol - 35 3 -vinyl -
hem™-4 - carboxylic acidii(syn ido cWlcHand the m xture was

at 40C for 30 mnutes. JFhe in ubl  subst ance was col | ected by

_ dd, and thereto was added water (4.2 1) at [err], followed by
' g af° alignt tenperature for an hour. The precipitates were ~
ol | ecled by figdtis af-Ll)RikbsycBdnitdI—CNaIRA Slobtitited by b Pieteiad BmMb ard a plotected Catboxy
mi\got i azol grougds, er Gi-C; alky2 subsiitated) By preteltek ymind araicebtanediatboxy goupshvandy| - 3
. cephdm - 4 - BiendBidsesagh prdeficedpboveyn i.sorrerz (61.6 g). X-1ay Spectrum
25 ora saltla?jeé:”o]rer(l?v& fafﬁf'%o‘%ﬂaé‘ﬁgﬂ'ﬁw a[p@r\f.—?rote ive groups ti gl_vgacozg)_o’nd of
- 28. 4 :

the form

0.23 28.0
21.3 0.69 -26.4 26.1 | 0.43 50
0.42 23.7 #-c—cony 4 0.70 23.1
7P 0.69 55 . N =—CH =CH, 22.2
4 0.4021.0 § , 0. 50, 20. 5 '0.54 20.0
.5 1.00 17.5 ©ORg 0. 1% 15.4 ~0.48 15.0
9 inwhich 0.93 7.5 0.15 65 : )
35 RS 193, —66 alkoxy@rtOBMCGI0) alRy\ziibatituted by amiso anstrpawk iy —Statylsubstiped

: amino|a| b and ) :
fR GBI g’an%%g%g:ﬁagaefﬁe abo e(?%pa(jsaﬂfthé[retl?; ofr_or-m'II a [err.]
{10) introducing a carboxy-protective group or a phosphono-protective group into a compound of the

formuia:
. .
1 _ s .
R —C—CONH :
, '_ ' r‘l N =—CH=CHy
Nt 45 S 4
ORy R2

in which R', R? and R are each as defined above, or a salt thereof to give a compound of the formula:

n‘~lc|;—00NH § |
N N Z—CH =CH,
A2

50

Sl g

S

55 ORj

in which R', R? and R% are each as defined above, or a salt thereof; or,
{11) reacting a compound of the formula:
60

-and R’ ~C—~CONH ]/s _ .
und of N &7——” —='—CH =CH,
] 65 S 4 :

y ORe

R2

7

* c L M S *




iz .

#i n which RI- is aninothiazolyl which may have hal ogen, aninothi adi azol yl,
dpr ot ected am not hi azol yl whi ch may have hal ogen or protected
g-ninothiadiazolyl, R2 i's carboxy or a protected carboxy group, and 15
i err] hydrogen, cyclo([err])al keny 09302686 al kynyl, [err] al kenyl,
Bl ke substituted by carboxy or a protected carboxy group, [err] aIk
jor [err] al kavhigubstituted by one or nore substituent(s) selected frony-
icar boxy, a pr dteae€etd; eliy! senstitugd bup groumpltbe foenylt ot ect ed ami no group, cyat
fphosphono, a protected phosphono group and pyridyl and a pharnaceutrcally
frcceptabl% salt thereof. 2. A conpound cflaim1l1, in which 20 [err]
m not hi azol yl whi ch may have hal ogen,

ﬁ;cylanlnothlazolyl whi ch may have hal ogen,
Hi ([err])al #y a qnet Ien nln thradrazolyl [err] is

qryclof[erm] la'lléﬁ ebf riYTh’e f&rﬁmwa] al kenyl [err] al kenyl
gbubstituted by car oxy or an esterified car boxy, [err] al kyl, [err] alkyl
Bubstituted by one to two substltuent(§$%§@Jected fronrcarboxy, an 3
psterified carbox roup, amno, H% gl no., % phosphono, an esterified g
bhosphonas gindtish &nis SrsCraie igive afrPeundiokthe iy Sxy or an esterified carboxy §
group. 3. A conpound of clarnrg which is syp isoner. 4. A conpound of

laim3, in which [err] is 2- amc@dshjj 2-am no 5 hal ot hi azol-4-“yl,
y t

t hi adi azol yl ,

ami not hi azol -5-yl or 5-ami no-y], 2, 4 CA~\0H, 5. A conpound
)if claimg, in which R4 is cycl d§[gerr]Qal kenfl, C2- C7 aI kynyI C2- C7
<Ikenyl, carboxy([err])al kenyl, terified Cﬁ?boxy([err])alkenyl, [err]

)l kyl , carboxy([err])alkyl, esterified carboxy([err])alkyl, am no- and
1érﬁoxy subgtviHidat ed-[ err] aIkyI acyl am no- and esterified carboxy-

bubst i t ut gd- [ ettis|Cratkathy] subgtiwtes| ez 9rPUPaT eI Formylso s phono ([ er r] ) al kyl |

pst eri fi ed phosphono([err])al kyl, or Ldyl ([err])al kyl. 35 6. A
onpound of claim5, in which R2 is-garbfxy. 7. A conpound of claim6, in
bhich R4 is carboxy([err])alkyl. 8. ound of- claim?7, .in which R is
f-anrnoth;azol 4-yl. 9. A compound of a;pg which is |

f- [ 2- (2- am not hi azol - 4- yl ) - 2-car boxynet oxyrﬁlnoacetanldol 3-

®i nyl - 3- ceph&mnw-carboxyllc aC|d or its hydrochloride or its disodiumsalt.
i 10. A c%‘ ggfabe: “Iegﬁf Bapouhi ch is trihydrate of

[2 2- anl g;%f?*fs esT %oxynethoxyrnlno-

@do - Vhﬁm detncCEddRMBAr-of Beliéhnilai ¢ acid. 11. A conpound of claim 6,
%n mhrch [err] is 2-am nothiazol-4-yl and F%%IS Cl-C7 al kyl. 12. A conpound
& f

gf claim1l, which is R'—C—CONH 2
ﬁ [ 2- (2- am not hi azol - 4-yl) - 2—neﬂhoxy|i;5555’ nLtﬁgvrnyl ' 4
ﬁephen}4 @brboxylrc aci d orrts;%odru salt.]45 A conpound of claim §
3 in which [err] is nobno- or chcn%n tri phengbgherr])al koxycarbonyl, [err]
. kanoyloxy([err] ) al koxycar bonyl , am no- and carbo§§ substi t ut ed- Ler%L f the
B koxycar bong‘y vhihrR' [apg R are,pach 2% defineshnpie of 7 8alt teTept $ih 3-bag to give agpmpound o

i | - phenylef [ TT?aIkoxycarbonyI substi t ut ed- [err] al koxy- carbonyl. 14. A
forpound of claim 13, in whi cR!-R4-GonH]
;lkanoyloxy([err])alkoxycarbonyH([err] | kyl 50 éerr] '

§l koxycar bonyl ([err])al kyl . 15. in which [err] is

¥ ani not hisazol -4-yl . 16. A conp d of cl ai m154 mhrch i's pival oyl oxynet hyl
k[ 2- (2- ami not hi azol - 4-yl ) - 2- pi valdoy! oxy- "coc®

et hoxycar bogwnigt hoxyi m noacet am do] - 3- vi nyl - 3- cephem 4- car boxyl ate. 17. A
forrpound of cl &k mcl-3¢, dlkyl substiohedRly ai catich-cdtherigrtiialeazol - 4-yl and R4 is [err]

B kyl. 5545 18. A conpound of claim 17, which is pival oyl oxynet hyl

gk [ 2- (2-.am not hi azol - 4-yl) - 2- met hoxyi m neg==

gcet am do] - 3-vi nyl - 3- cephem 4- car boxyl atge, ﬂ . A conpound of claim 3, which
#s 7-[2-(2-am nothiazol-4-yl)-2-{ (1 -net q - 3- pyri di ni o) net hoxyi m no}
:%etanldo] 3-vinyl - 3-cephem 4- carboxyl ateg®r its hydrochl oride, 60

Bt 2- (2- anlnothlazol 4-yl)-2-{(1 -nmethyl-2-pyridini o) net hoxyi m no}
ficet ami do] - Jwhergiry| - 3- cephem 4- carboxylate or its hydrochloride, 1

fhethyl -3-[1 -Q.E'saﬁiﬂ?jﬂfjaqba&eornd4 yl)-1 -4

¢ (4- bean}gdg,)glsg,}%g,@gﬁgpy -vi nyl - 3-cephem 7-yl ) - car banoyl }

';thyleneanlnooxynethyl]pyrldnlunrnethylsulfate or_its hydrochloride, or 1
et hyl -2-[1-(2- ani not hi azol -4-yl)-1

§{ N- (4- benzhydryl oxycar bonyl - 3- vi nyl - 3- cepRem 7-yI “mwmm ﬂﬂyl ene-
»§ am nooxynet hyl ] pyri di ni um net hyl sul fate or its

"“é




30 20. A procesé for preparing a conmpound of the forrmula: [err] to |
i [err] and [err] are as defined in claim1 which conprises (1)
g a conmpound of the forrmula: [err] 15 20 in which [err] is as .

T
bove, or its reactive deri vaéi @aéi‘she am no group or a sag;)
: BN t h a conmpound of the fornula: ¥ COOH 25 '

[ err] ¥n whi chpdesdclingd@mpsinalof e foraeh as defined above, or its reactive
iderivagive at the carboxy group or a salt thereof 30 to give a conpound of
the fofmula: [err] in whichdieggle saLe each as defined above, or a
: ereof; (2) subjecting a conpoun ok'th formul a: 40

4 [err] 45 = —CH =CHy

4 in which [err] is protected am nothiazol yt,whi ch may have hal ogen or

for ot ecf ed am not hi adi azol yl, and 50 [ er F‘f and [err] are each as defined
above, in which R and R? are each as defined above, or a salt thereof with a compound of the formDlaplr a
isalt theredbf to renpbval reaction of the am no-protective group to give a
onpouhd of the formula: [err] in whichRi§iHz [err] is am nothiazolyl

whi ch 1By Nay GnidRkhag §llushhedHEbACLY SR ARSH tx'ggﬁggggg%?gwh%ﬁn& each as
B

defi ned above, or a salt thereof; o subj ecting a
conpound of the -formula: [errR!'LE-gdnicL, [_e.zr— nd [err] are each as defined -
above,{ or a salt thereof to rengyal reag¢tig@gn off the carboxy-protective
group fo give a conpound of the §oynmul @ Te §H=GHe which [err] and
[err] Jare each as defined above,ORft a salt t greof; or (4) introducing a

car boxly- peot ective group i nto a conpound -of fhe formil a: [err] 30 in which
¥ err] fand [ einvhichiRS RE arstR‘aes aldf asretihedilaboe or osaltahsalf.t t hereof to give a
?corﬁ){) d of ég{s‘]f})‘t’mg{:%@!rﬁ:ﬁ%;:ﬂ%omg%cg;[netr als%amg;s{r@ﬁws. the corerpuhd glaimde in thed
above,| or a ’ ; : ) nd of the formula: 40
ferr] fn whi gat]sz '@%@%@s ig:g,e&,:}s%?gﬁ °Effa'g’%%bt° F(racg_rr‘]se 5'ntge T'eeap?ﬁ"t %{"i}gc'é'g‘(‘:shd'sggses
def i ngd above, 28rUsa ofdompbiirirae athimat ineithere® BRIME A B tod theprbsiidiidh 8f a dhefmiakeutical

composition for treating infectious diseases caused by pathogenic microorganisms.

20 Claims for the Contracting State: AT ' ' ST

1. A process for preparing a compound of the formula

C> 35 R —C—CONH

L]
‘;‘ I"‘;’;—CH =CHy
or¢ 9
. R .
40
in which

A R' is aminothiazolyl which may have halogen, aminothiadiazolyl, protected aminothiazolyl which may
“the - have halogen or protected aminothiadiazolyl,
R? is carboxy or a protected carboxy group, and
45 R* is hydrogen, cyclo{Cs—C;)alkenyl, C,~C, alkynyl, C,—C, alkenyl, C,—C, alkenyl substituted by
carboxy or a protected carboxy group, C,—C, atkyl, or C,—C,; alkyl substituted by one or more
. - substituent(s) selected from carboxy, a protected carboxy group, amino, a protected amino group, ¢yano,
phosphono, a protected phosphono group and pyridyl and a pharmaceutically acceptable salt thereof,
which comprises .
50 {1) reacting a compound of the formula:
i | HzNg:( S
E N =
F _: 55 =—>+—CH =CH,
: R?

in which R? is as defined above, or its reactive derivative at the amino group or a salt thereof with a
60 compound of the formula:

3 il el Lieke
)

-t

5

|

Q

o}

o}

X
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* 55 in which [err] is amno or a protected am no group,

&;of the formula: [err] 60 65 in which [err] and [err] are each as defined
i above, or a salt thereof; or 69

ubstltuted by a protected carboxy group or a protected phosp
{ grotwe or mﬁﬁk@@?

i;and [err] af% 8@ 1Rt i thld™ M ve, 15 or a salt thereof to renova

reaction of the-carboxy-protective group or _the phosphono-protective group
fto give a conpound of the forRutfErCqeEt

Injwhich [err] is [err] alkyl
8§ substituted by carboxy or phosphbno, or losnydHysubsti tut ed by
§ carboxy, and [err] and [err] ar ch ‘as deflned above, or a salt thereof;

g or (7) reacting a compound of the fornul a: 382Rl - C- CONH [err] 35 in mhlch
R7 is aryli iadicH@', R? arki® bde e8dhChs kibfired astvE, P 36dk Rstedtel | Nned above, or

Bt hereof with fm)miedmig)achembmnglof/meamamapound of the forml a:
gwhich [err] and [err] are each as defined ab

a salt

a salt thereof;

prot ected carboxy
goroups, and [err] and [err] are gach

reaction of the am no- a@®f carboxy- pRrdtective groups to give a

lconpound of 65 the fornula: 70

? Ikoxycarg?HQWhSGbstltuted by ami no. and car box
: e

th Ilvxih ]h 61| A an? SI;I‘ t%nga[(lai;r]dare
ave halogen or protected aminothiadiazolyl, an
each as defi nef: SERREE gpnguiemiylsch raypevecy
- or a salt thereof to removal reactlon of the amino-protective group to give a compound of the formula:
NS
25 Rb—C-CONH
==+—CH =CHy
on4
30 T
in which :

R} is ammothlazolvl which may have halogen or aminothiadiazolyl, and
R? and R* are each_ as defined above,
or a sait thereof; or

35 {3) subjecting a compound of the formula:
| R1—?-CONH § |
_ | N e
© o N : CH =CHy

5 4 2
OR Ra

i in which

' 45 R? is a protected carboxy group, and

R' and R* are each as defined above,
or a salt thereof to removal reaction of the carboxy-protective group to give a compound of the formula:

to give a conpound

0 030 630 (6) subjecting a conpou g;\ﬁ'ﬁf
8 the formula: 5 0 03030 10 in which [err] is ([
i al k

1 aresqapsasidefined ebolys; oitsyseagtive derivetive at theagbomy aseyp, or asaif tr[eeqof ]

[err] 45 50 in}:
gve or (8) f
8 subj ecting a conpound of the ﬁbﬂnui 60 |n which [err] i s [err] ¥
R al koxycar bhgnyl substituted by al rotect [ %
’ defl ed above,” or a salt thereof to}

0 030 630 [err] in which [err] is [err]g-

3

- R‘—C—CONH
50
—l—CH -cH,
: on4

COOH
s5 in which R' and R* are each as defined above, or a salt thereof; or )
: {4) introducing a carboxy-protective group into a compound of the formula:
E —C-CONH
60 ==>—CH =CHyp
B 0R4 . COOH

65
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ubj ecting a conpound of the formula: 15° [err] 20 in
n [err] is [err] al koxycarbonyl ([err])alkyl substituted by a protected
and a protected carboxy groups, or [err] alkyl substituted by a -

d am no and a protected cagh039 @30ups, and R and R2 are each as

above, 25 or a salt thereof to renpval {I?e Crtnln%’n of
ario whigh Bo?@;‘ﬁbﬁfeteef@taFVEf'"g‘i‘ Bhewe of #salithrsech O BYRAFIRECEF of e I BFAUI a: ril

y 30 in which 35 [err |s [err] a%koxycarbonyl([err])al kyl
subs}ituted by anmino and.c& N | kyl substituted by am no and

- carbpxys and [err] and [err] Nare ea N sad-cegove, or a salt thereof;

- or i ntroduci ng a carboxy-grotective group or a phosphono-protective

' group into a conpound of the Fornula 40 g®rr] in which [err] and [err] are
eachf as defined above, or a salt thereof tb give a conpound of the formula:

: 50 [Brrlo infwhidRine w2 a6d RY ar@udh pedefifedaibevecarcisatathetef bned above, or a salt
't herpof; or(@lé#nmﬁamnmq@dafweﬁﬂmuhd of the fornmula: 60 65

 [err] 71 ) . 0 030 630 in which
f [err] is [err] alkyl subs,k‘l_rc%@@-dlécoﬁm the forml a: [err] and [err]
- and [eryd are each as defined abdve, or fa_sali ggﬁzwlth a conpound of
“the fornula: [err] in which [err]Nis [efT] alKyl, to give a conpound of the
¢ fornula: [err] in which 25 [q&*ﬂ is [err]gal kyI substituted by a group
{ of the fornula: 30 [err] wherein
[err] is, 3Swhigd.i ned above, and [err] and [err] are each as defined above,
, 35 of a sal txtira®@ph,and@r (12) reacting a conpound of the fornmula: [err] in
. which [err] Bfrmid Rtare pachpedeinehabase. def i ned above, or a salt thereof with a
l3}"ba t o giopa sat theser ilh @ coPaupdoiAte PB4 a [err] in which [err] is [err]
- al ky} gpstl tuted by a cation of the, ﬁgbmq*a 55

in which R® is amino or a protected amino group, to give a compound of the formula:

G-~CONH §
g6 __L_S- J;N( —Z)—CH =CH,
R2 -

in which R2, R® and R* are each as defined above, or a salt thereof; or
(6) subjecting a compound of the formuia:

R!'—C—CONH 8
;N| N =1—CH «CH,

oot LT ok AR oy e

40

.-:am-.v,-.r"_l_r_l.-.-.-;-gﬂf'- iR AT X i L SRR

~ 45 ' Oﬂg R2
a: in which
R4 is C,—C, alkyl substituted by a protected carboxy group or a protected phosphono group, or C—C,
alkenyl substituted by a protected carboxy group, and
50 R'! and R? are each as defined above,
or a salt thereof to removal reaction of the carboxy-protective group or the phosphono-protectwe group to
L give a compound of the formula:

1

s .
55 R —("i‘v—_CONH -1

ORg RZ

1 m 1

L DR

60

.

e

in which .
R¢ is C,—C, alkyl substituted by carboxy or phosphono, or C,—C; al_kenyl substituted by carboxy, af\d
R! and R? are each as defined above,
65 or a salt thereof; or

PRI
FEES

-

| A O

75

P i L B



:?'erei n [err] is as defined above, and [err] is as defined above, 65 or a
isal t thereof; or 72 0 030 630 (13) reacting a conpound of the fornul a:
Berr] 5 in which [err] and [err] are each as defined above, or a salt

!her?cpwith a conmpound of the formul ag éﬂ [§{F6] in which R4 is as defined 3
libovd r a salt thereof to give a conpo 8 the formula: [err] 20 if-
Bhi ch 1 err] and{7) eepeting acemmemohofase ideddlned above or a salt thereof. 2y A
@ihar neceuti cal conposition conprising, as active ingredients, the c
®l aimed inthe claiml, in adpjxture with' p maceuti cal ly acceptable —~
farriers. 22. A conpound as cPaigne@NPErther bf clains 1 to 19 for use in
he treatnent of infectious disgases ! $He &t (RBgeni c

i croorganisms. 23. Use of a cogpgund as clalfred in either of clains 1 to
!9 for the preparation of a phaoORaceutical c®hposition for treating
Inf ectious /di geasgs caused by pathogenic microorganisms. 30 Cains for the :
font racting Statgeis £\ sha A Process for preparing a conpound of the formula-
b R', R? and R* are each hsodefiledBove Whi ch [err] is am nothiazolyl

§1i ch may haver it geaof witnformuildehyadd itagiod 3/ tomppuret & ettedakmalat not hi azol yl  whi ch
hy the 15 have hal ogen or protected am nothi adi azolyl, [err] is
gir boxy or a protected carboxyglgg pand 45s [err] is hydrogen,

gcl o([err])al kenyl, C2-C7 al kyn§l, i erf] 4dl kerlyl, C2-C7 al kenyl _
ibstituted by carboxy or a protected _ =CHerr] al kyl, or [err]
ikyl substjtuted by one or nor dRtibst i t uent s) selected from carboxy, a
ot ect ed carboxy group, am no, a protected &m no group, cyano, phosphono,
lipr ot ect ed phodishGh @ grdRiprecsach @\tefibilabsvetora sphRbRBCEUt i cal |y acceptabl e
b t her eof ) E¥PiSHREYY tompgurief the forfnile: r eact i ng a conpound of the
rnula: 5§ , [err] in which [err] is as

Bt i ned ab8¥e, or its reactiveﬂd_eéld@,mlg_a.t‘/ts am no group or a salt
hereof with a 60 conpound of thellformul 4. [err] 6(5_‘ 7? 0 030 630 in

i . 0 T"s‘zreactive derivative

hich [err] and [err] are each asNdefingd ab
i the carboxy group or a salt theregof to givegsa conpound of the formula: 5
frr] 10 i A°which [err] and [err]o':élre each as 'defined above, or a salt
her eof ; (2) sut;j ecting a conmpound of the forrmula: [err] in which

i in which :

R} is C,—C, alkoxycarbonyl substituted by a protected amino and a protected carboxy groups, and
Q 35 R' and R* are each.as defined above,

-or a salt thereof to removal reaction of the amino- and carbo

‘ Xy-protective groups to give a compound of
! the formula: .
: ' R'~C~CONH s
: 40 " ‘N
. OR* R2
o 45 :
in which -

RZ is C;—C, alkoxycarbonyl substituted by amino and carboxy, and
R' and R* are each as defined above,
or a salt thereof; or

50 {9) subjecting a compound of the formula:
. 1 ' 3
! R —C~CONH s
56 gl N =l—cH=cH, b
e R :

60 in which
: R is C,—C, alkoxycarbonyl(C,—C,)alkyl substituted by a protected amino and a protected carboxy

group1s, or C,—C; alkyl substituted by a protected amino and a protected carboxy groups, and
R' and R? are each as defined above,

or a salt thereof to removal reaction of the amino- and carboxy-protective groups to give a compound of
65 the formula:

76
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i*[err] is protected am not hiazolyl which may have hal ogen or protected

bt hi adi azolyl, and [err] and [err] are each as defined above, or a salt

ceof- to renoval reaction of the am no-protective group to give a

Woy™ of the fornula: 25 0 030 630 [err] 30 in which [err]
hi azol yl which may have hal ogen or am not hi adi azolyl, and [err]

err] are each as deflne gbove or _gcsalt thereof; or 35 (3)

: lecting a conmpound of the'T err 40 in mhlch 45 [err] \
gect ed car boxy group, and\, N =l—cH-ch, 55?%
grr] and [err] are each $4def|ned abpve, or a salt thereof tore I

gtion of the carboxy-prot@tive groupFlfo gi ve a conpound of the fornula:
§n Whichhidrerr] and [err] are each as defined above, or a salt thereof;

Or R4 is C,—C; alkoxycarbonyl{C,—C,)afkyl Gdbstitutall bydhifo ahg carb®@/ db GG, Akl ls@itituted

. grogp ntbbarame thu/,orﬁdthe formula: [er rJ 60 65 0 030 630 i n which
[erd] a nd [ ro?a[:: c o tcf.l‘{e e, sgéﬁa @2 n ro? we u OfcoEnO lgwdo? he
co _-oundf‘;p,fnu ‘b?nﬂﬂl ’TVé’f°r‘] Y8 S[8yPioR 2 RSsRIPPRIeHeF ﬁd’ fg' ] eoqPRHE Rt R as
def gned above or a salt ther eof or (5) reacting a conmpound of the
forfula: [err] 15t 1 i n whi [err] is halogen, and [err] and
[er§] "are each as deflnedﬂaﬁPQQNH a aIt thereof with a compound of the
forgul a: 25 —4—CH=CHperr] in which [err] is
am po or a protected am no gﬁrqup, o] glv a conmpound of the fornula: 30
[er}] ?n which [err] and [er?b are each 8% defined above, or a salt

t hege

Wﬁlhlglﬁﬁ‘ %Cgﬂe rggchaas ng@%de, Qf a Lanandravt VA a BRpound of the formula:

: ich [err [err] alkyl substltuted by a protected carboxy

~gr or a protected phoquono group, -C7 al kenyl substituted by a
!projected carboxy group, d°59 efr and [err] are each as defined

kabo e,®or a salt thereof to eanaI §H=@hb car boxy-protective
:gro}lp or the phosphono- protegtlve oup t give a

*conpound of the formula: 55 Or? [err] 60 in which [err] is
F[er ] al kyl substituted by car%oxy or phosphono or [err] alkenyl

1 subpt i Put edvHagh RER2 20X afaeadh pedefihedaatdve] erardalt avreeaobach as defined above, 65

iior posalt t hﬁf ngftmg QEOI'I'?&U,NCI of the formula:
N .
: Q R1—-ﬁ—CONH S -
S A N N_=l—cH -cH,
! S
' 2.4
3 ORe R
%: 40  in which
'k R4 is C,—C; alkyl substituted by a group of the formula:
- Sy,
- ™" 45 N
v and .
) R' and R® are each as defined above,
z or a salt thereof with a compound o_f the formula:
- 0 (R¥),S0,

in which RS is C,—C; alkyl, to give a compound of the formula:

—C—CONH
® _ 31— CH =CH,
ORf
in which
60 R4 is C,—C; alkyl substituted by a group of the formula:

y - T@

' e
: 65 RS- R°SO 4
= - :
2 77 :
| | UL TRV
g 3 - . . . < L M [ * o .i



iis aryl, and [err] and [err] are each as defined above,
g with formal dehyde to give a compound of the formula: 15
b [err] in which [err] and [err] ar‘fzd@c defi ned above,
it her " or (8) subjecting a conmpound Or t formul a: 25
[err] Tn V\/rwf@hesirjerr]. Is [err] al koxycarbonyl substituted by a proteec
amno and a pf;p'ﬁé%ﬂ%a'ﬂe%?%iaﬂ grgl{,gs, and [err] and [err] are each
‘def i ned aboaﬁ,sgﬁﬁe?%ofgfgff £ietned eoe reaction of the am no-

removal
L car boxy- py ot eg¢ib) M&etifd @ EddSoolitt GitvSomuiPmpound of the formula: 40

t[err] 45 in which [err] is [err] alkoxycarbonyl substituted by am no and
g or

carboxy, and [err] and [err]glreceaphas ed above,
or 50 (9) subjecting a compdund of [ he forE;l a: 55

or a salt thereof

or a salt

f{err] 60 in which [err] s [eﬂ?] al ;

fa protected amino and a protecigp@ carboxy gtoups, or [err] alKkyl
substituted by a protected am nofand a pr ot @ed car boxy groups, and [err]
and [err] are

eagch "
pf the a Z}V,:,'L'ghng aE‘gr%%m_(y-prot ective groups to give a conpound of 65 the

Y

wherein .
RS is as defined above, and
R! is as defined above,
35 or a salt thereof; or
{13) reacting a compound of the formula:

r!-co-CoONH -
' o

40

—
r—N\‘;—CH =CHy

Hz

in which R® and R? are each as defined above, or a salt thereof with a compound of the formula:
45 _

R*ONH,,

fn which R* is as defined above, or a salt thereof to give a compound of the formula:”

S .
’ ENj;'CH =CHy
. RZ

in which R!, R? and R* are each as defined above or a salt thereof.

2. A process of claim 1, in which .

R! is aminothiazolyl which may have halogen, aminothiadiazolyl, acylaminothiazoly! which may have
halogen, di(C,—C;}alkylaminomethyleneaminathiadiazoiyl,

R* is cyclo{C,—C)alkenyl, C,—C; alkynyl, C,—C, alkenyl, C,—C, alkeny! substituted by carboxy or an
esterified carboxy, C,—C, alkyi, C,—C alkyl substituted by one to two substituent(s) selected from carboxy,
an esterified carboxy group, amino, acylamino, cyano, phosphono, an esterified phosphono group and
pyridyl; and

R? is carboxy or an esterified carboxy group.

3. A process of claim 2, in which the syn isomer is prepared.

50 1
R'~C—CONH
$

~ oRrt
55

60

65

-

78
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10 030 630 (7) reacting a conpound of the fornula: [err] 10 in which [err] B

a salt thereof;

PUREHR] ) al kyl substituted b i

gl%feia&eaq d@#ﬂ%ﬁ%bovg,r orh ssﬁlltﬂerebmﬁrﬁé)fwasﬁﬁb 5D ¥ poliebdfttheO N

ornmula: 76 0 030 630 [err] in which [err] is [err]
fal koxycar bonyl ([err]) al kyl smb.ﬁ_bbuge‘:: s;(ra Ni0 and carboxy, or [err] alky
ksubstituted by am no and carbody, and {0 N err] and [err] are each as
def i ned azlgove, or a salt theredf; or AT 08 c’l% a carboxy-protective |
gr oup or “a phosphono-protective_group into cgnmpound of the formula: 16
‘err] 20 in which [err] and [ererJ are each @defi ned above, or a salt
it her'eof to ﬁi ve a conmpound of the formula: 25
Herr] 30 i "(Fﬂ‘ e MbiofdRCdrnafa def i ned above, or a salt
it her eof ; %r ( ijsﬂggéélﬂlaﬁgqggﬁg%i%d of the fornula: [err] 40 in which
ilerr] is [err] alkyl substituted by a‘@ of the fornula: 45 '
H err] and SN :
I3 ,
30 R

(A U R W




]
% [ e and [err] are each as defined above, or a salt thereof with a

i COrg bund of the formula: [err] in which [err] is [err] alkyl, to give a

{ comPpund of the forrmula: [err] in which [err] is [err] alkyl substituted by

%a g;" of the fornula: 60 63 [err] 65 77 0

1 030 QoS wherein [err] is as defined a?)%Q/ %nd [err] and [err] are each

i def i ed abOVQ.,AmceSSOStﬁdlri‘\&tldﬂﬁﬁlﬁﬂ:f'js2&fmr’fothlazol 4(y12)amrreaefaion@z014<yoa$mlmmﬂiam‘l 5{
4l a: »ép'r%anhlm mehd[aeqii&yl and err are each as defl ned above
i 30

: 5
jﬁ: ther ecg}ct;o —ﬁ%:gé #:g{aerq nfl% gé‘ %,iagerg rboxﬁ@q % I?yl sten
carpo a l

[err} Wﬂel’sﬁbdﬁtu 108 Jakya,&y l.-ne,qhuabgwcephoaad —[-@)’alkI'I essenasd ;ma c,aqu;mw 35
. or of salt drlpﬁ"rd&l(m—cc)al reactl ,Ng a conpound of the formula: 40
“[err} in whifH requ Ofahdn ichff*ds eaghony- as def| ned above, or.a salt thereof
: a corrpoérgi g{ gﬁ:: Efzgaﬂ (tf‘:la Ych [err] is as defined
e, fl%’f @9 quQbﬁlﬁlzﬁz SRR 2 Ea%x%@é’tﬁm%ﬁunomtamldo]-&vmyl

v [err] in vddepten- eéardox\aiadm& er its|hy@rbéhideide br u&&nsdastm Ra&ts plepated.or a salt thereof.
; A pr ocess 1BA pedcessiof claimi8rin whickcthe [rd;-vclr te pts7-[a-|(ﬁ amodihiszrA- w»z qathoxmetheyyiminoe

i hal dgen, aﬁ?‘FWﬁ'Fﬁ‘r"dﬂ%’?%‘EﬁP}? s gye hal ogen,
. -yl
di ([ferr ]’5 al k fﬂs} it E%%ﬁ g'[ 2! -a .EJJ w ﬁéli%ﬁ%:o cetamndol-3-vmy|-3-
cycl ( [er I’Je xyh@ga ridls altl enyl, enyl
» subshti tut ed by AcaobBexyf adimaa) irewhiel RT lsedormabnbdixyr tnblmhvl]CraCMoxycP@Dmv] Gi-Ry |
*subdtitut ea!kawlqmértfa)atkmcagmm aminen Brfds jarkoxy-sybstitgted-C oz cAliOIHER gonvtt pr C6—C;
dri f |2eoa"t;a\f°qfaw agingu And AP K" dacf’yl"ah‘ieﬁﬂ‘c‘ TG Y R BT A& PKPIYT i ed
hono GrRE B0csO¥ dai¥ s, 1R MR s .Qéraemwawca_nc,%ﬁmurwwc CNRRYY ¥r
. c,_cgalkoaydamas\e@s_@,fawl aim2, in which the syn isoner is prepared.
0 030 63 A ptocesh db clgicelsin @hich IRalsmamunotWZMrWh err] is

E.Z-a :nOtth azé!s A - cesszofarm"no155ma1 I‘H“&E’MPXVAL“ yl 7 gﬁ'{“] thh?‘a P-2gpivaigyloxyr

Xy acet -3=
1 g ﬁ gls |gl g:‘3 ‘wh h f"ﬁ#ﬁ‘ﬁg I{@} 7 aI I'I ch R4 is
tcycljo [er r] K@B% ess ﬁ;nlﬁvwkh piv &y xyla -(2-ammoth|azol-4-yl) 2-methoxyimino-

acetam|do]-3-v1nyl-3-cephem-4-carboxylate is prepared.
30 19. A process of claim 3, in which

7-[2-(2-aminothiazol-4-yl}-2-{{1-methyl-3-pyridinio)methoxyimino}acetamido]- 3-vmyl-3-cephem-4—
carboxylate or its hydrochloride,

7-[2-(2-aminothiazol-4-yl)-2-{(1-methyl- 2-pyrldm|o)methoxy|m|no}acetamldo] -3-vinyl-3-cephem-4-
carboxylate or its hydrochloride,
a 35  1-methyl-3-{1-(2-aminothiazol-4-yl)-1-{N-(4-benzhydryloxycarbonyl-3-vinyl-3-cephem-7-yi}-
carbamoyl}methyleneaminooxymethyllpyridnium methylsulfate or its hydrochloride, or
1-methyi-2-[1-(2-aminothiazol-4-yl)-1-{N-(4-benzhydryloxycarbonyl-3-vinyi-3-cephem-7-yl}-
carbamoyl} methyleneaminooxymethyl]pyridinium methylsulfate or its hydrachloride is prepared.
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40 Patentanspriche fiir die Vertragssthaten: BECH DE FR GB IT LI LU NL SE

1. Verbindung der Formel -

- : R!—c—coNH s
45 fl.l N
-, -
, ; = CH =CH,

OR
: R2

50 worin R' Aminothiazolyl, welches Halogen aufweisen kann, Aminothiadiazolyl, geschitztes
Aminaothiazolyl, welches Halogen aufweisen kann, oder geschiitztes Amlnothladlazolyl ist,
R2 Carboxy oder eine geschitzte Carboxygruppe ist, und
R* Wasserstoff, Cyclo{C,—C,)atkenyl, (C,—C,)Alkinyi, (C,—C;}Alkenyl, durch Carboxy oder eine
geschiitzte Carboxygruppe substituiertes {C,—C;)Alkenyl, {(C;—C;)Alkyl oder durch einen oder mehrere
Substituenten, ausgewihlt aus Carboxy, eine geschiitzte Carboxygruppe, Amino, eine geschiitzte
: Aminogruppe, Cyano, Phosphono, eine geschiitzte Phosphonogruppe und Pyridyl, substituiertes
i (C,—C,)Alkyl ist, und ein pharmazeutisch annehmbares Salz davon.
. 2. Verbindung nach Anspruch 1, worin
5 R' Aminothiazolyl, welches Halogen aufweisen kann, Aminothiadiazoly!, Acylammothlazolyl welches
) 60 Halogen aufweisen kann, Di(C,—C,}alkylaminomethylenaminothiadiazolyl ist,
! R* Cyclo(C,—C,)alkenyi, (C,—C,)Alkinyl, {(€,—C,)Alkenyl, durch Carboxy oder ein verestertes Carboxy
- . substituiertes (C,~C,)Alkenyl, {C,—C,)Alkyl, durch einen oder zwei Substituenten, ausgewahlt aus
. Carboxy, einer veresterten Carboxygruppe, Amino, Acylamino, Cyano, Phosphono, einer veresterten
Phosphonogruppe und Pyridyl, substituiertes {C;—C;)Alkyl ist; und
66 R? Carboxy oder eine veresterte Carboxygruppe ist.
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.ar boxy([err])al kenyl, esterified carboxy([err])alkenyl, [err] alkyl,
g‘;; boxy([err])alkyl, esterified 5 carboxy([err])alkyl, am no- and
Wiar boxy-substituted-[err] alkyl, acylam no- and esterified car boxy-
ubst ed-[err] alkyl, cyano( [ err])al kyI phosphono([err])al kyl,
it er d phosphono([err])al kyl, or Ryg e@gerrl)alkyl. 6. A procesg
Ml aimb5, in which [err] is carbox rocess of claim6, in whic fﬂ?

Bar boxy([err]) %} \siér'l""d“l‘@ nach %SPTW“Er U@f’é@é’a #vnéqoa\ie

- am not hi aZRJ,, ind gnm(ftgﬁ%-t}-ﬂh2-Ammo-5-h[alogen]th|azol -4-yt, 2-
i-[2- (2-am not 1y, 948 na blHPcQD@%ﬁ(E.W“ (d?lc,)?mwvﬂxd: =C,)Alkenyl,
:h cephem 45 cesrb&m-»-c,)aa@m %rebteﬁeshyckrmhbpm,ﬂ&em | {C.S-ClARpIdi CabEHIC,—Cgalkyl,
Iir epar ed. 10vergste B&)@@@vaﬁﬂx—ﬁﬂdkvm @mnv nungh Cerhoxtytsebstituieliged fCat—8,)kyl, Acylamino- und

#! [2 (2 am nﬁ‘?ﬁ?“é’i"é (gqg%\t,mcpmkyl Phosphono(C,—C,)alkyl verestertes
i
l
I

et ani dol - 'Q?ss'ﬁﬂ‘ u?.é yqstl s prepared. 15  11. A

hir ocess of,oc aizmy, b|nd|jﬂg @hre] wd,,ﬁ, Riisd-yl and R4 is [err]

I Kyl . 12. A preo¢eissdung nalzhalnsnrdn]ﬂ wmn\/mlzalmmothlazol-zs—yl ist.

‘; [ 2-(2-ami ng% % %\ﬁsggm@‘ﬁ |c9|acg ﬁ?;g@k ng mv«gga@e'{ Bri3- argjno@wgql I'!)étzn?‘arboxymethoxylmmo
gphem 4- car ey g

§aims, ip W m ki rﬁ?ﬁgﬁfngj“cﬁdnpﬁ%\ﬁ‘vp frﬂoiy%%ir et
brr] al kanoyl ny\(e['tﬁi’l’dbiid ﬁckﬁ?@bﬁﬁﬁ G R 2AmiHRthiaadld-y! ist und R* (C,—C,)Alkyl ist.

Ar boxy- subst i t1@t \Gbifdung EP&IM@ mfna‘r1bwaryﬂle 7-{3K(2- {\emnﬁaiﬂbmn Rﬂwvarbmqubtamdnbs-

_ vipyl-3 c can
Eo)r(mnoC o[) Elizg ‘E‘J‘r A %‘ar bon st | t u a?kocharbony'
y- 35 Ein ,8 y rb f = umjj )Alkoxycarbonyl
j {;@noyl oxy( o r Tnph (C,—C,)alkoxycarbonyl-

| koxycar bonwbét[tﬁértds)(tal—lcyhlkoxi&rboﬁyirsutocess of cI aim 1 4,
- ani not hi azol -14- bmd@ﬁﬂ nach Amﬁirucm veie &8 (C@‘f-CMlmnmloxy&—walmmcgﬂbonvl(C1—Cy)a|kvl

i val oyl ox nﬁ‘f"hlg 2’1’ ‘d?‘ 2; pi ) oXy-

- Eb ﬁ

thoxycar%onyl "o ?:,' 'P/té afi.é%‘é%? iR yl Jla}lo

fr epared.  17mefolycatbsmethox .abaml.a.,dops:w mrclrba»@na @M. N0t Nl azol - 4-y1
knd R4 i s [err]17alehyrldumjl_ﬁhch Angprt @3, svooi RT2- emm:tlﬂzol #49l isttune R* (c,——c,)Alkyl ist. -

ji val oyl oxy met P eTb' zaﬁrﬁ"ﬁ@wm Hz welcke BivajayioxyrpethidZy2-(3iaminothiazol-4-yi)-2-methoxy-

; '"W eri‘}:‘% "&P'@f&k‘g‘&@m‘é?tésﬂ s prepared. 30 19. A process i
f claim3, in 7‘47@- inot | )%TQ(ﬂﬂg\g{%@z@hdlAO)YrLetl)ox%m{r(o?racetamldo]-s-vmyl -3-cephem-4-

lrret | - 3- pyEdrldijlth:)iéFEﬂr ydhmnao acet am do] - 3- vi nyl - 3- cephem 4- car boxyl at e
i ‘hydr ochl7eg- ia—:lgmnéth@@ )-Za_{ﬂ memwmommd)-ryéﬂ)onimir(o]_acetamldo]-3-vmyl-3-cephem-4-
Pmet Ryl - 23pyFar

its hydr O U:gz E@f amyqothl (R lt-yl? g {I?I'EL1 l%gzlhvgryloxyc rLonyI -3- vuf?ylgcephem 7- {)boxyl ate
th

ety R TRt o 1y s

cephem 7- yI )Hcamarh ﬁﬂawmwrumwrrmé yisulifpeoderchtiHydroenidriayst.sul f at e or
;t s hydr oétl or |2@eVeffe’rref12ur Hmthlying Emff]ye(lfmdam deoférmalzol - 4-yl ) -1
{N—(4 benzhydryl oxycar bonyl - 3- yl nyI 3-cephen 7-yl ) -

aér noyl } met hyl eneam nooxynet y'r. hyI sulfate or its
] ochloride is prepared. 40 Pat"bnt ans chi Q;,_gert ragsstaaten: BE
I’'H DE FR @ | T U LU NL SE 1. Ver Rradun der Frmel " C°CONH 45
i |y a' "N~CH -CH2 OR4A 50 worin R' Am not hi agdl yl, wel ches Hal ogen

uf wei sen  kaeim R'ARE v v Vel ira&iibdikn 1 Qefidnling, 6 msrmmaeemu | annelRib&f Salzes
al ogen auf wddveemuichnn, oder geschut zt es Am not hi adi azol yl ist, R2 Carboxy
bder ei ne sgescHlReasierenaings ¥srbipthsg €t Formel und R4 Wasser st of f :
,‘; clo(CGC, )al kenyl, (Cg-C )A Kkinyl, (C2-C )A kenyl, durch Car boxy oder eine
eschutzte Car boxygruppe SubStIHéN-e-’ - C7) A kenyl , (C, -C7)Al kyl oder
filur ch einen oder nehrere 55 Substit enz;en), a%%tge(\’/&&hlt aus Carboxy, eine
geschut zt g; Car boxygr uppe, Amino, et g " Ami nogr uppe, Cyano,
grhosphono, eine geschutzte Phosphonogruppe und Pyridyl, substituiertes

i Cl -C, ) Al kyl_ist % ﬁ har mazeutlsch annehnbar es Sal z davon 2.

giver bi ndung n%",:éévéh @5{ R ath agiol y%' wel ches gen
huf wei sen J amkmel Am NOt i a y‘# PPUEH’ Pazolyh, Wel Eh eme68 Ela?‘b"@ecﬁ’r

huf wei sen ann, D (d-C7) aI kyl am norre not hi ad| azol yl ist, R4

ICycl o( C3-C) al kenyl (C2-Cr) Al ki nyl, enyI durch Car boxy oder el
fiyerestertes Car boxy substituiertes (C2 )AI kenyl, (C,-C,)Al kyl, durch

i nen oder zwei Substituenten, ausgewahiy aus Car boxvl ei ner veresterten
-ar boxygr uppe Am no, Acylam no, Cyano, (P?hosphono ei ner veresterten

.hosphonogruppe und Pyridyl, substitui ertes (Cl- C7)Alllm‘“llmu““fm"““l

O T A




R2 Carboxy oder eine veresterte Carboxygruppe ist. 79 0 030 630 3.
i ndung nach Anspruch 2, welche das syn-lsoner ist. 4. Verbindung nach
Pruch 3, worin R 2-Am not hi azol -4-yl, 2-Am no-5-hal ogent hi azol -4-yl,
igoptiyazol - 5-yl oder 5-Amino-1,2,8-Q30KBQzol -3-yl ist. 5 Verbindung
Ik R und W@ jdwilSbic QY6 M-Q@n £, al kenyl (CZ-C7) Al ki nyl,
] Al keianihrembeakivan Daivyt(aiderCapakyigeiniyd qder diremeSatz @svioe 8nter Bildung einer Verbmdung
_-oxy(CZiEC"FH‘I"R'enyI (C1-C7) Al kyl, Carboxy(Cl-C7)al kyl, verestertes
poxy(d -C7)al kyl, Am no 1u61dc&mbox - tituiertes (C,-C?)AI kyl ,
y§ am nd- und Ester car boxy- bstitujerfes (C1-C7) Al kyl, Cyano(C, -C7)al kyl,
‘Phosphono(C C7) al kyl , veres{gtes al kyl oder

i Pyrgdyl (C1-C7)al kyl i st %i ndung na B Anspruch 5, worin R2 Carboxy
-isty 7. Verbi ndung nach Anspruch 6, worinBR4 Car boxy(O Cr)al kyl ist. 8.
fVer bi ndungW‘?m‘dh B&NB F“UEWP'WWWW@P'P gefirtert sind\i not hi azol - 4-yl ist. 9. Verbindung

“nach Anspr o i azol - 4-yl) - 2- car boxynet hoxyi m no-
iace, am dol - SFbv;gHtefwegen e'"%ver%ﬁ,'%unge%"onos"a%]re oder ihr Hydrochldrid oder ihr

iDinptriunsal z ist., 10. Verbigh gEu ch 8, welche das Trihydrat
ivon} 7- 12s ( 2- Am not hi azol -4-yIR? car boyy- ,J s '
met hoxyi nmi noacet ami dol - 3- vi nyl - -ceph FoorfehTfie i st. 11. Verbi ndung

“nach Anspruch 6, worin R 2- Am hi azol -4-ybL ist und R4 (C1-C7)Al kyl ist.
-12 Ver bi ndung nach Anspruch 11, welche

1 7- (R- (2- 81t hi azol 2- met hoxyi m

svi nyl - 3- c t %‘;g%ﬁ%}%%%ﬂ"ﬂ"aéﬂﬂr 'Sthve eEsrl t?ﬂ%ﬂ za”f‘%efse" 'f?""'\/eﬁ"f)' g Rach
~An pruch Qobép,q,gfm,gsmooder Tri phenyl (Cl1- C7) al koxycar bonyl, 20°
e C7) Al kaﬁoyﬁe@smgeemasﬁzhalekﬁefwrb&mﬂ der Mnﬂ@huttyﬁibpélﬁﬁtmyur@l&hslweimhdﬁﬁj es
(G {C )AL kier fwaebonyl oder (Cl-CO) Al koxycarbonyl am no- und Mono- oder Di- -
jodey Tri phenyl (C1-C7)al koxyci’ir bonyl - subst ht uiertes (C, -C7)Al koxycar bonyl

i st 14. Verbi ndung nach AnSprGrEONH 4

L(C, 1C, ) Al kanoyl oxy(C, - C7) al ko%/car bW- Kddn,oder ..

H C13C7) Al koxycar bonyl (C1- C7) alskyl is 25 15. Ver bi ndung nach Anspruch
14, fworin R 2- Am not hi azol - 4%/ ist. 16. W&rbindung nach AfAspruch 15,

wel ¢he Pi vabay!| oxynet hyl - 7-[ 2- (2- ami not hi azol - 4-yl) - 2-pi val oyl oxy-

: koxycar bo@IAmdﬁwy‘v'nwﬂdueB!'mhdwﬂeeﬂﬁiawI - 3- cephem 4- car boxyl at i st.

17. rb| n@ g,glhlens{n n R 2-Am not hi azol -4-yl i'st und R4
P(Cl 73 A Kfher a]zg 'f/ etﬁ,f;d &% Anspruch 17, wel che

(Pi val Byl oxyma(ﬁ) iaa'e &wmaghurawem yl) - 2-met hoxy- 30

i mi oacet am dol - 3 vi nyl - 3- cephem4 car boxyl at ist. 19. Verbindung nach
Anspruch 3, wel che 7- [2(2A azol 4-8k) -2-{(1

=med hyl 43- pyri di ni 0) - net hoxy| etfam doI -13- vi nyl - 3-cephem 4- car boxyl at
odef 1 hr Hydrochlorid, 7-[2-( Am no =AY =OHy (1

= med hyl - 2- pyri di ni 0) - met hoxyi n§ no) acet am d 3 VI nyl - 3- ephem 4- 35
“fEanboxyl at oder ihr Hydrochl orGRf, 1 Met hyl - -(2-am not hi azol -4-yl)-1

= { N{(4- #enxegidr yl oxycar bon I-3 VI N n% cephem? yl)-

car hanoy| }rretﬁrﬁ’?r?ﬁ?ﬂ‘% "(jl di ni um met hyl sul fat oder i hr

difochl Orloqer Balkes F’Eu,z( redifioR @briactb@yschlitzgtuppel unter Bildung einer Verbin-
(4- enzchygjaéjkﬁrwcarbonyl 3-vi nyI 3- cephem 7-

¥1.) ¢ar baaoyl } met hyl enam noox,ymet h%lﬁl,l pyr| s um net hyl sul fat oder ihr
Hydjochlorid ist. 40. ur rstellung ei ner Ver bi ndung der
For el R1- G- CONH 8 N 5- =—4—CH = a-> S CH.C'2 4s
R4 TR wrin R, R2un 4W|e|n nspruchldeflnlert sind, und

Bi ngs pharmazeuti sch annehnbaf8h Sal zes d&®P&H, durch 50 (D) Reagi eren
Bi ner Ver biyadyAGurd e jelvailsiaaé obwardeshidisingi eoben defl niert .ist; oder ihres

F ealft i ven [Dedrieinas Salzandayen: ofeni nogr up‘Pe oder eb n aS FZ%%i davon mt einer
Yer i ndung del@) Einflihren einer Carboxyschutzgru e in eine Verbin un9 orl

60

' R —C—CONH ._
I'- : . —A—CH =CHg

65

81

| | A




Hi60Fornel R -C COOH(l) N 65 ' ' OR4 80
§i0 030 630 | Q worin RL und R4 jeweils wie oben definiert sind,
noder i hrem reaktiven Derivat an der Carboxygruppe oder einem Salz davon
unte i I dung ‘ei ner Verbi ndung der Fornel R-CCONH 5 r~~~~~~~~~~~ SN 4
- P OR4 R2 worin R, Rl und R4 jeV080 830 e oben definiert sind,

lei nes Sal zes daypn; 29) Untervverf n e| ner Verbi ndung der Fornel R>
icH N wormR und R* jeweils wie gf_r ind,

~~~~~~~ ~ OR4~~~ worin 20
geschutzteso erﬁe'r'fo aﬁdgvz"glun erl|3'st wel cﬁbmdung de%ﬁ’éﬂa auf wei sen kann, od
'eschul tzt es Am not hi adi azol YA!_Skon nd - R2 und R4 jeweils
iM e oben definiert sind, oder emnes es! dav n_der_ Entfernungsreaktion
‘jo Ami noschut zgruppe unter Bil lJung e| g4r§Heer Fornmel 25
Rb- C- CONH 30 NOR or€H =CH2 wotjn Rl Am nothiazolyl, weiches g
[ ogen aufwei sen kann, oder Am nothi adi azolRg ist, und (~> 35 R2 und &

R4 | ewei | SIOVW&in(Rb‘Rnuﬁtﬁﬁ"]éWeﬂTpvne%bé]ﬁdeﬁﬂdv@émd?l nes Sal zes davon; oder (3)
bint er wer f en dderedtes Sarebidndongieder For mel 40

I C- CONHI - N (53Beqpie@p|eia@tyerifidyng der Formel Ra 45 worin R2. eine
jeschut zt e Carboxygruppe ist, und R und R4 jeweils w e oben definiert

Ei nd, oder, eines Sal zes da _Engdigynun tion der
rboxy’scﬁutzgruppe unt er A-%%E) ¢i ner rb n-_ un,c;j' der Formel 50
1- G- CONH N esasandCH CH2 55 N OrR4
100 wor| n R und R4 jeveils wie obep definiert,sind, oder ei nes Sal zes
lavon, %‘Eﬁ_pﬁ@% | eVr| cugd?ﬁtra (4) Ei nRuhren einer
~rboxyschut ‘i Verb]J dunngj dsr Formel L 60
;) jewel ben definie

- CONH oder eines Salzes d t einer Verﬁﬁmng der Formel CH _Cf -1

25 . HzN—(l'lz—R“
S

worin R® Amino oder eine geschitzte Aminogruppe ist, unter Bildung einer Verhindung der Formel

30
G-CONH
Hs [ —l—CH =CH,

O
worin R?, R® und R* jeweils wie oben definiert sind,
_ oder eines Salzes davon; oder
{6} Unterwerfen einer Verbindung der Formel

—C—CONH
—=}—CH =CHy
on4
worin

- R4 durch eine geschutzte Carboxygruppe oder eine gegeschiitzte Phosphonogruppe substituiertes
(C,——C,)Alkyl oder durch eine geschlitzte Carboxygruppe substituiertes (Co—C;)Alkeny! ist, und
R' und R? jeweils wie oben definiert sind,
50 oder eines Salzes davon der Entfernungsreaktion der Carboxyschutzgruppe oder der Phosphonoschutz-
gruppe unter Bildung einer Verblndung der Formel .

40

45

1

R1—C=CONH s
i ' o
55 | 2' N_ .~ CH =CHQ

ORf R2

60
worin

R} durch Carboxy oder Phosphono substltmertes (C,—C;)Alkyl oder durch Carboxy substituiertes
(Cg-C,)Alkenyl ist, und

R' und R? jeweils wie oben definiert sind,

" g5 oder eines Salzes davon; oder
* ¢ L ‘M §




_ COOH 65 81 1 1'11 11112112111 Hil! 11 1111 0 030 630

. WOrin 3 und R4 jeweils wie oben definiert sind, :

. (S) odgr ein Salz davon unter Bildung einer Verb| ndung der Fornel |~~~~~ R

: 5 Il N ,.N.-CH O=CH2 R4

3 £ g-0 wori , R und R4 jeweils @ig3@e3p definiert sind, oder/sines

 Sai z05faavon, meagérg gigg@e%{ngnngeaepsonme.ifb'Q[‘g”QQ Coow w A
~~~CR R 20worin X

Hal oge. Ist, und R2 und R4 | e\’/’\‘/eT <COp §3finiert si nd, oder eines
- Sal zesjdavon mt e;ner Verbindugy der E 22 _ch-p T
¢ HN-C-R6 Z, worn R6 Am no oder g ne ge chut zfe Am nogruﬁpe i st, unter

- Bi | dunfy einer Verbindung der Foomél 40 ON- g2 COONH , SN -tL5
O CHz{ 35 worin ORwori R und Rl jeweils

- W e obgn defi nllﬁrﬁtrvlsstmu oder .sines Sal zes davon; oder (6) Unterwerfen

- ei ner perdf ndynfy. Rfeund Rbieweils wieober definiery

. CH ocHp 45 eregines | s davon mit Formaldehyd unter Baldung ennerVerbmﬂyWhFoRpel durch sine
. geschof zt e Car boxygr uppe oder £i s&?ﬁegeschatgte Phosphonogr uppe *
substifuiertes (C1-C7)A kyl o i gepchut zt e Car boxygr uppe
:substifui dftes (C2-C7)Al kenyl igt, F{ c;..e.\(ge,jzl s w e oben definiert
' sind, HO oder sines Sal zes davo Rder tf ernungsr; aktron der

%'Car boxlyschut zgr uppe oder der Phosphonoschut z8%2 gr uppe unter Bil dung. einer
: Ver bi ndung deoricFRIr Rfednd R® jéwéils Giad\ied Befiniert sind, 11~~~~~ N

LC]—I =1"|SR4 260°d%0eines Sakzestlgyanho®@ar boxy oder Phosphono substitui erteS

L (G CT) Al kyl  od@PrBOTEhn eay yEstpuaset fetitler tes (C2-C7, ) Al kenyl ist, und R
rund R jeweils w e oben defi m,ert si nd, 65 %der ei nes Seizes davon; oder

R’ ~C—CONH

25 i !
N o N~F—CH=CH,
§

ort RE

worin .
%0 RZ durch eine ' geschiitzte Ammo— und eine geschitzte Carboxygruppe substituiertes
(C,—C,)Alkoxycarbonvl ist, und

R' und R* jeweils wie oben definiert sind, .
d _ oder eines Salzes davon der Entfernungsreaktion der Amino- und Carboxyschutzgruppe unter Bildung
Pf einer Verbindung der Formel

35
R'-C—CONH——1~%" |
: ,!} P —CH=CH,
S
40 oR* R2
_ c
o worin

- R2 durch Amino und Carboxy substituiertes {C,—C;)Alkoxycarbonyi ist, und
1 RY und R* jeweils wie oben definiert sind,

45 oder eines Salzes davon; oder
(9} Unterwerfen einer Verbindung der Formel

R1—C—CONH $
50 i N
g ==l—CH =CH,

Rl o i i M

4
OR, R2
worin _
55 R¢ durch eine geschiitzte Amino- und eine geschitzte Carboxygruppe substituiertes:

{C,—C;)Alkoxycarbonyl(C,—C,)alkyl oder durch eine geschitzte Amlno- und eine geschiitzte
Carboxygruppe substituiertes {C,—C;)Alkyl ist, und

R' und R? jeweils wie oben definiert sind,
oder eines Salzes davon der Entfernungsreaktion der Amino- und Carboxyschutzgruppe unter Bildung

60 e¢iner Verbindung der Formel
R1-(':—CONH S
,L —N_ =}—CH =CH,

65 s 4

L A e RS

gt

ORj R?

. I




1 82

N

S 25

- Entfern

'SR

30

35

50

85

60

65

Ver bi ndung der
H- IN _

‘jewei | s wie oben definiertRsTénf
gsreaktion der Am ngy und
' ei ner Ver bi ndung der

45 oder eidaeseirSadiZdso

[T liliilll
Fornel R1-C- CONH-

CH=P (R7) OR

s 6

 CH5CH2  worApingRund Gasboxy, spbeitui '?ﬁﬁqzﬁt’ wishlyed defini er
' Sal zes dav&g,ﬂei,qf@g&;? W ﬂﬁf&{’\ﬂé TEH"% ner  Ver bi ncdung der

u
VO

0 030 630 (7) Reagieren einer}

R2 worin R7 Aryl ist ung _10.

nd R4 jeweils w e oben defigiﬁ%‘éj @d oder eines Sal zes davgn it
'_hyd unter Bildung ei ner VerDi n%é er Fornel R1-C- CONH
worin R§ durch Amino und CarbofyCsubstituiertes (C,—C)Alkoxycarbony!{C,—C,)alkéxyCGiér durch
t sind, 20 oder eines

Fornmel R -C- CONH

(10) Einfihren einer CarboxyschutzgierpL\’oder einer Phosphonoschutzgruppe in(eie ngfnaurg%r

o
Fornel R G N

R OR4 wori

y TZif 1™

“CH =CH2 N worin R', Rpunditijevi@isiwie oben definiert sind, R 4
e 25_oder ; '

iner Salzes davon; oder
1) Reagieren einer Verbindung der Formel

R1—ﬁ—CONH §
N N =—CH=CH,
_ S 4

ORg A2

worin
R? durch eine Gruppe der Formel

- I
o

N

substituiertes (C,—C,)Alkyl ist, und
R' und R? jeweils wie oben definiert sind,
oder eines Salzes davon mit einer Verbindung der Formel

(R®),S0,

worin R® (C,—C,)Alkyl ist,
unter Bildung einer Verbindung der Formel

; .
R ~G-CONH S
gl N =—CH =CH,
4
OR
f H2
worin : '
R{ durch eine Gruppe der Formel
|
Sy
'i‘ ®
R°- A°s02

84

y 5
L worin 30 FormRb durch eine geschutzte Amno- und eline geschutzte
- Car boxygruppe substituiertes (%1- C7) Al _ko§ carbonyl ist, und R und R4

€s}Sal zes davon der
Hppe unter Bildung 35

CH CF1 40

QRbR2C dur ch A®i no und Car boxy substituiertes

(C1-C7) Al Wi}‘@aerQWAt '&v§etils wHQ)ger&efngrgsiRﬂ jeweils wie oben definiert sind,
' Yo BilduRg Biher (Vaibindid LdevBdringin  €i ner Ver bi ndung der

“Formel H -C CO\H S 5N N CH-CH5 4 OR

R worin 55 R4 durch eijne geschutzteg Am no- und eine geschutzte
Car boxygruppe substitui ert@sSreON Xychr bonyl (C1- C7) al kyl oder durch }
-ei ne geschotzte Am no- und i ne ge ~CBH gruppe substituiertes
;(c,-c,)?:ﬂ kyl ist, und R und je | s wi . oben definiert sind, oder eines
vSal zes davon der Entfernungsremrkti on der no- und Car boxyschut zgr uppe
bunt€r Bi | dung 60 einer Verbindung der - Formel R1- G- CONH S NIIN

. * c L N H *

——



.

0
or h
(C1-

2

ei neg

S 10

ool

|

N
oben

Eﬁ_\/er bi

i tui
25

30

40

45

50

55

60

65

"definiert sind, 25 oder @& ner S
r_ldumg der Formel 1~~~~~ -G H 30

—or el

40 -
s, ) Al Kk riy _thupd G:dﬁﬂqta_Wﬁ enpgefinigrt, sing, . ‘ - . !
) e Bl 14 SR P LT PaGr o o Gy BRI b 1, oder of nes

G yppe der Fornel 60 S'4 :
55 e~S AS * R S~-04 65  ORg coo®
|

0 030 630

rin R~d durch Am no und Carboxy substituiertes
, ) Al koxycar bonyl (C1- C7) al koxy 0 G20 &30no und Carboxy substituiertes

kyl st und und R2 jeweils wie oben defidiert sind, oder sines
1 7 I - M ! -
a?g?f;'st‘ﬁgg é ﬁﬁgg{ft ""Ei nf ~hren ei ner Carboxyschut zgruppe odém .
0S phANGY A jevéit P Ben ldBrinRirsfhaVer bi ndung der Fornmel R -G CON 2 7);
oder eines Salzes davon; oder N CH 0- ORg .

rid R, (IRReagieterr¥iter Verioilung def korpdlen definiert sind, oder ein Salz
unter Bildung einer Vgrbindung der Formel 15 R1-C-CONH -r--S 8 20

d, CHCH2 ORa R —C—CONH Sarin Rl, R2 und R4, jeweils wie
=0der (11) Reagieren einer
CH°E&H 4 ORe | dagst worin R4. durch sine G uppe

N4 substituiertes

2SS worin Rs

C7) Al kyl ist, unter Bilglupgcsigner _Verhfndung der Formel 50 LR -C CONH
- CFN CH=CHj S 45 N ORf
N.

=—=l—~CH=CH, -~ 5 worin R, durch

or'I 1111110113 till 111111 0 030 630 ch
ePPER fuhofriufdnel rdeibi WOrin Rs wie oben definiert ist, und

- |
Sy,
N
|@
RS
substituiertes (C;—C,)Alkyl ist, worin
R® wie oben definiert ist, und
R' wie oben definiert ist,

oder eines Salzes davon; oder
{13) Reagieren einer Verbindung der Formel

R!-CO-CONH §
N =l—CH =CHy

R2
worin R' und R? jeweils wie oben definiert sind,

oder eines Salzes davon mit einer Verbindung der Formel R*ONH,, worin R* wie oben definiert ist, oder
einem Salz davon unter Bildung einer Verbindung der Formel

R! —~C—~CONH 8
? N _Z—CH=CH,
a2

or4

worin R', R? und R* jeweils wie oben definiert sind,
oder eines Salzes davon. :

21. Pharmazeutische Zusammensetzung, enthaltend als aktive Bestandteile die in Anspruch 1
beanspruchte Verbindung in Vermischung mit pharmazeutisch annehmbaren Tréagern.

22. Verbindung nach einem der Anspriiche 1 bis 19 zur Verwendung in der Behandlung von durch
pathogene Mikroorganismen verursachte Infektionskrankheiten.. .

23. Verwendung einer Verbindung nach einem der Anspriche 1 bis 19 zur Herstellung einer
pharmazeutischen Zusammensetzung zur Behandlung von durch pathogene Mikroorganismen
verursachten Infektionskrankheiten.

| T L 1\




it einer Verbindung der Fornel RAONH2,
fjder 45 inemm Sal z davon unter BlJ‘dun

~und R2 jeweils wie oben definiert sind, oder eines Salzes davon; oder er A

(12) Reagi eren einer Verbi ndung der Fornmel R1 - C CONH SN .

-CH Cf-2 10 - S 4 O COOH

prn -’ d R4 jeweils wie oben definiert sind, oder eines Sal zes davon m t
i ner e unter Bildung einer Verbi n@maﬂ@goForrrel 15~~~~~~~———~ R
- CONH "S N -NC-H *=CH2 | 20

RO42 S ORAstepgapseriiche figdanMerteagsstaatitATon der Formel 30
o substituiery - 7 ' joben definiert ist, unek
1 s oben defini gé?;h%s"tz?r %%i%%gérgéerr\{\é\@mgaqu%%rsmérgvon oder (13) Reagl er gr )
i ner Ver §i ndung der Fornel R1-CO CONH S 40

orin R und R2 jeweils wie oldncdeduimi , oder eines Sal zes davon
WO} %y_i'e ben definiert ist,
el ne er B nd g der Fornel Rl

C-CONH 10 s N5 -CH2 R4t

IR worin R',woRr%lund R4 jeweils we oben definiert sind, ;s oder eines

al zes davon AR IBAONSIENSE RflogéH SWBIBENS@A WRGhotrRsalabem teaeuaksAdikbthimlyl,

est andt ei | ewelicies Halogeapwebn enhe@aapsditizbeAiidobiadisolybist n Ver m schung mi t
har mazeutd sch RiCabbrvindercaineespyetrtn Ca@%vgwewmitn'mﬁ‘n nach ei g

IS zur e gl'rbOQ o(Per emee
b B bl

nen oder mehrere
min e tzte
j ner Verbin RhHd gl Vbt NPhosRbndA ﬁ:tz’ie [PhEsp &\oghhbpd-lahetl@hhungubemanentes
har nazeutd scd}en,)AIBAusammQMazmazgutusaanM‘;aredISdngavov.cmrchdur ch - pat hogene
Uor gani snerit\Aepgierereitar ¥prbindyngider BW8Rlr ankhei t en. 65 85 t
~~~~~~~~~~~~~~~~~~~~~~~~~~~ il HI 1LU1111111 1ill 0 030 630

tent anspruche fM den Vertragsetagr A‘F . Verfahren zur Herstellung

i ner Ver b4 ndung der Fornel R -C N =—CH =EH,
O~~~ 1 XO-~~~*~ .~~~ OR
S H -Gt 10 ~~~~#@R4R worin Rl Ani not hi azol yl ,

el ches Hal ogen pn@ix\ﬁ%ée 'ea}pQ Ami not hi adi azol yl, geschut zt es

m not hi azpl Yaer i nQﬂ@bn a&thMngHé?’earﬁggﬁleQﬁm%@Eﬁ@r Verbindung der

_m not hi adl aggrgl i st,

, _ R'—C—COOH
: Q i (1)
) 35 N .
S
or?
worin R! und R? jeweils wie oben definiert sind,
40 oderihrem reaktiven Derivat an der Carboxygruppe oder einem Salz davon unter Bildung einer Verbindung
der Formel

: r! —C—CONH
45 —=l—CH =CH,
on4

-

so Wworin R', R? und R* jeweils wie oben definiert sind,
oder eines Salzes davon;
{2) Unterwerfen einer Verbindung der Formel

55 . R -C—CONH
—1—CH =CH,
0R4

60 worin .
R! geschiitztes Aminothiazolyl ist, welches Halogen aufweisen kann, oder geschitztes
Aminothiadiazolyl ist, und
R? und R* jeweils wie oben definiert sind,

oder eines Salzes davon der Entfernungsreaktion der Aminoschutzgruppe unter Bildung einer Verbindung

65 der Formel

N A




' Carb

-oder

o e E e i e R it 4 .;.

it 2 e v s

- R2 Car boxy oder eine geschutzte Carboxygruppe ist, und R4
: stoff Cycl o(C&3-C7) al kenyl, (C2-C7) Al kinyl, (C2-C, )AI kenyl , durch
y oder ei ne geschut zte Car boxygruppe substi t ui ertes (C2-C7)Al kenyl,

F( C1, - Al kyl oder durch ei nen oder hrere Substituenten, ausgew hIL aus
- Car bd ei ne geschutzte Carboxygrup8e938nPR0, eine geschutzte Ani pe,
‘ Cyanof " Phosphono, eine geschuqtzte Phosphonogruppe und Pyridyl,

- substituiertes 20 (C, -C7) Al kKfh—¢-sTQNH, ar rrazeutl sch annehmb al z
- davo durch (1) Reagieren. ein L Ver bw 5@ H2NS 25

- NT" 3 CH -CH2 R worins B2 wi € obenJdefiniertcist, 30 oder i hres

r eakt verk Derivats an der- Am: nd?fr uppe oder gRnes Sal zes davon rnit einer
Ver bi dung werin Fornel R1_C- COCH

(i t) R} Aminothiazolyl, welches Halogen aufweisen kann, N5 4 ORwrin R und R4

;j evelf s WI e°%1§§§n'§§31ﬁ§?§‘€v§%@%ﬁme9s|o er ihremreaktiven Derivat an der

Y al4 P B&er OA6Y Saftbd G UMt er Bil dung ei ner Verbindung der

. Formgl R - C- CUBHinkerweken einer Verbindung der Formel N NZ9
TCH ¢ 46 O~ R4 01tC .H2 OR~~~ 50 worin R, R2
sund R4 jeweils wie oben defipielt i nd, ges i nes Sal zes davon; (2)
!Unterwerfwen ei ner Ver bi ndung dhL or me 5 Ra

- C- C@NH S all N (fj-MN-N o Ca+4CHY OR4 R
60 wgrin R geschut zt es Am not Oggzol yI i st, yvel ches Hal ogen aufweisen
kann oder geschutztes Anmi not hi*adi azol yl isfd@ und R2 und R4 jeweils we
>oben“ defl nl‘e‘?"t" si nd; oder e| nes Sal zes davon der Entfernungsreaktion der

L A ncschutzgrt&p@'@ﬁfﬁa frepye g rprngEP“Werbl ndung 65 der Fornel 86 0 030
S

»639-(- C CONKder leire
ECR wWQri n R veMthdung Béradmiey| , wel C l'ogen au

E A ngt hi adi azbl yl i st, und R2 und R4 jeweils w e oben definiert sind, |o

davon def En er r%ors dér ?arboxyschutﬁ%{lg];?.ﬁe grgtérr Bildung einer

Wel sen

ei n¥s Sal zes davon ode{ (Sc) Untervverg en einer Verbindung der Fornel R

- C- OPNH- 1 - ‘rﬁ _ N CH=- CH2.-
LN N =—CH.=CH,
30 g éa_“ COOH

-‘worin R' und R* jeweils wie oben definiert sind,

{4) Einfiihren einer Carboxyschutzgruppe in eine Verbindung der Formel

R! -C—-CONH J:(
=l -
o CH =CH,
oa“ .

oL COOH

3~ oder eines Salzes davon; oder
F) 35

worin R' und R* jeweils wie oben def'mert sind,
45 oder ein Salz davon unter Bildung einer Verblndung der Formel '

R —%—-CONH S

OR4

-

-7
F‘a

worin R, R2 und R* jeweils wie oben definiert sind,

RIS AT A E SR kit b

55 oder eines Salzes davon; oder
(5) Reagieren einer Verbindung der Formel

x‘—c:—bco-ci—com-l s |
200~ .
%0 C N N =—CH =CH,

S
- Or4 R2

65 worin X' Halogen ist, und
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fer . F I

| (0]

lavon unter

C 4

R4

25

’\\-/' 45

50

55

60

65

A

k0OH wori If Rl und R4 jeweils w e oben defilhiert'sind, 45 oder ein Salz

Q 35-

#R4 OR worin 20 R eine geschutzte Carboxygruppe ist, und Rl und R4
Bewei | s wie oben definiert sind, oder eines Sal zes davon der

@t f er nungsreaktion der Car boxyschutzgruppe unt er
*25 R - C— CONH . aN_ CH GHD30 630N 30

undR "s \0 _ R4 Jevvel s wi e oben definiert si nd
i oda;de,eé,,{;gga, %"aée E e l)o (4) Ei nfuhren einer
lar boxyschut zgruppe in. e| ne Ver dun ¥

Bi | dung ei ner Verbi ndung

g rrrel 35~~~~~~~ H R1- C
H 40 HzN—c—R" N 4 OR

Bi | dung ei ner Verbi ndung der. For mel R - G CONH I 50
! worin R® Amino odefihe-gaschitzts AR R4 jeweils we
ben definiert sind. 55 oder ernes édﬁ% 'Bge' a%t?{ &‘5‘8 '"(’S‘;Je'%dé‘ﬁ?é?'é:ﬁméﬁ' ner
i

er bi ndund® der For mel X - 2CO C— CO\IH

R 65 WON und87| IpII| =
11111 111111 0 030 63@,6 evve val,e OE& c%gfl niert sind, oder
i nes Sal zes davon nmt ei ner ung \a

| Sworif R Anino oder eine gescmn te Am no iuppe I st unter Bi | dung

| ner Ver bi ndum‘;‘2 ergggé[jfwe WIe&FLndeénﬁﬁs"%O\l s C 15

For

oder eine jéweils wi e oben definiert sind,

per ei nes Sa psntmum,e”@dwrb.(.&a,ghmpermrfen ei ner Ver b| ndung der Fornel .
0 R1- C CoNH SN H-~ 25 R :
) CH =CH2 ORa4

-C—CONH
e CH =CH2
OR4
worin

R: durch eine geschitzte Carboxygruppe oder eine geschiitzte Phosphonegruppe substituiertes
(C,—C,)Alkyl oder durch eine geschiitzte Carboxygruppe substituiertes (Cz—C,)AlkenyI ist, und

R? und R? jeweils wie oben definiert sind,
oder eines Salzes davon der Entfernungsreaktion der Carboxyschutzgruppe oder der
Phosphonoschutzgruppe unter Bildung einer Verbindung der Formel

R1-ll:l:—CONH S
N N_ =}—CH =CH,

Y
oRg R?
worin

Rt durch Carboxy oder Phosphono substituiertes (C,—C;)Alkyl oder durch Carboxy substituiertes
(C2—C7)Alkenyl ist, und -

R und R? jeweils wie oben definiert sind,
oder eines Salzes davon; oder

(7} Reagieren einer Verbindung der Formel

R1—t'2':-CONH S
N :N_ = CH=P'(R7)3

g 3 A2
worin _
R? Aryl ist und
R?, R? und R* jewsils wie oben definiert sind,
oder eines Salzes davon mit Formaldehyd unter Bildung einer Verbindung der Formel

R! —C-CONH
) CH = CH,
0R4

worin R', R? und R* jeweils wie oben definiert sind,
oder eines Salzes davon; oder

88
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‘W e

{ Ver bi ndung der Fornel RR- C- CONH
S -~ NI _c..CONH - OCHCHz NORg [
{R2 4Q worisn R4 durch Carboxy oddr Phosp o gg&ht ertes (Ad-Cr)A k
: nyl

on;

“Ra durch eine geschutzte Carboxygruppe oder eine geschitzte .
onogr uppe substituiertes 30 (d-C7)Al kyl oder durch eine geschutzte
ygruppe substi tUI ertes (C2-C7) ¢ pgoye30st., und RL und R2 jeweils wie
ni ert | nd, ei nes Sal zes .davon der Entfernungsreaktion

oxysch lt"?fj?"ﬁ é'"eb\ﬁeé‘?'"d“d%f;'e’lfﬁﬁ‘%ebhonoschutzgr uppe unter Bildung

durch Carboxy substitui ert s (C2
ben definiert sind, oder p@s Sal zes

und R und R2 jewerils
oder 45 (7) Reagieren

el ner Verbl ndunoqnder Formel Ri-& S 50

N Rtk 7)\§|n§ 4uddR eine geschiitzte CarboXygWppé NsUBstitdieryds
ii'st und R‘ , ((,chq R r:é&ﬂgéy;%isfwge oben definiert si nd, oder ei nes Sal zes
‘davorf nit For nml

IS 60

udle RYEweln tnéd obiBh Hetinieg siedner Ver bi ndun%ader For nel "(jﬁgg\'l‘g

oder eines Salzes davon der Entfernunggreaktion der Amino- und rboxyschutzejl_.l‘ppe %?t

hworinl R, jsRENeeraiosupedasiFodeli e oben definiert sind, 65 oder eines Sal zes
idavor, oder 88 0 030 630 (§) Unt erwerfen ei ner Ver bi ndung der For nel

R-C

tsubst

: GONH 5 s —C—CONH <N CH CH2 NOOH worin 10
:Rb durch eine geschutzte o- zte Carboxygruppe
u

ituigrtes (C -C7)A koxycars onyl nd R' un R4 jeweils w e.oben

rdefiriert sind, oder eines Sal oad davon der 2&nt f er nungsr eakti on der Am no-

B et Lot SRR

MR* cﬁ fmlno un%apbs;y%bg&lertes (C,—C;)Alkoxycarbonyi ist, und S
. 25 8 Rjeweils wie oben definiert sind, 2 OR~~~ ¢
<jw oder sines Salzes dd¥dn;cbderch - Ami no und Car boxy substituiertes

[, ) Al koxycﬁrmﬂylprfqnsﬂner Yateindugg der Fopgel ynd R4 jeweil s wi e oben definiert

| oder sines Sal zes davon oder (9) Unterwerfen einer Verbindung der

I 30, —|C-CONB LS.
' ,\! N =l—CH =CH, ‘
4
OR, R2
35
D won;4 dlurch eine ges;:huzte Amino- und eine geschitzte Carboxygruppe substituiertes
(C1—C7)Alkoxycarbonyl(C,—C,)a|kyl oder durch eine geschitzte Amino- und eine geschitzte

Carboxygruppe substituiertes (C, —C,)Alkyi I:t, und
40 R' und R? jeweils wie oben definiert sin )
oder eines Saljzes davon der Entfernungsreaktion der Amino- und Carboxyschutzgruppe unter Bildung

einer Verbindung der Formel

e R1—(i-CONH S
o L N_—=l—cH=cH,

S
oRj ' R?
50 worin
Ré durch Amino und Carboxy substituiertes (C,—C,)Alkoxycarbonyl(C,—C)alkyl oder durch Amina
und Carboxy substituiertes (C,—C;)Alkyl ist, und
R' und R? jeweils wie oben definiert sind,
oder eines Salzes davon; oder

55 (10} EinfGhren einer Carboxyschutzgruppe oder einer Phosphonoschutzgruppe in eine Verbindung der
Formel .
. 9 s
R ~C~CONH
_ It : '
60 N N =CH =CH,
S
4
| ORyy - R?

65 worin R!, R? und R} jeweils wie oben definiert sind,

89

KRR D AR A

ar boxyschutzgruppe unter Bildung einer °Verb| ndung der Fornel R1-C-CONH



E_ N 1 CH=CH2 C 4 ORR 35 worin R4. durch eine geschuzte
¢ Amino- und sine geschutzte Carboxygruppe substituiertes (C

¢. C7) Al koxycarbonyl (Cl -C,)ai kyl oder durch eine geschutzte Am no- und
'__jel ne schut zt e Car boxygr uppe subsw cBhBs (C -Cr)A kyl ist, und 40
r@z jeweils w e oben definiert sind, oder eines Saizes davon der
3 Entfernungsﬂw@iﬂ&@fdavqmemteAﬁN#og e'm{d’e@mdmdﬁsﬁ‘ﬁ@?'zgruppe unter.Bild

 ~—~~~42 ORd R 60 jjworin ch Am no und Car boxy

¥ substituiertes (C -C )A koxycaNbonyI ( durch Am no und
*_?;f-Carboxy substituiertes CC, -C7) Ikyl |st Rl und R2 jeweils w e oben

E definiert sind, oder sines Sal 98 davon; r 55 (10) Einfuhren einer

b For mel R - Godetbihér Salzes davon; odeS 60 NI f - o~
60 (1) Reagieren einer Verbindyng der Formeh g SN~~~~~NCH ' CK2

~~~~~~ b4 " R2 65c worin Rl R2undejevve|Is w e oben definiert

SI nd, 89 L1 111111 1 1fM_ ,L, 1111 _
-0 030 638 oder ei n Sal z davon mnter Bi { du g e ner Verb| ndung der Fornell
;:f__,Fl C- CONH s5 11 N

¢ s4 ORa
2 10 worin R, R2 und R4 jEV\Béh w e oben #8efi ni ert sind, oder einer

'Sal zes davon; oder (11) Reagi er en ei ner VerB| ndung der Fornel 1~~~~~~ 15
R - C- CONB Nvorin :
fFqr el 25 sub8t furel et @uPReERt @7’5‘% kyl ist, und R und R2 jeweils w e oben

;de niert sind, oder sines Salzes davonsNy ei ner Verbi ndung der Formel 30
{(Rs) 2S04 worin R2 (O -C7)A kyl ist, u i | dung ei ner Verbindung der
y
fFornel N -
substituiertes (C,—C,)Alkyl ist, und
R' und R? jeweils wie oben definiert sind,
oder eines Salzes davon mit einer Verbindung der Formel

{R%),S04

worin R, (C,—-C,)Alkyl |st,
unter Bildung einer Verbindung der Formel

>
O~ o
N 40 R
2 worin
x R% durch eine Gruppe der Formel
N _
- 45 4 l
. %
S R+ RS0y
50 :
3 - substituiertes {C,—C;)Alkyl ist, worin
s RS wie oben definiert ist, und
R! und R? jeweils wie oben definiert sind,
oder eines Salzes davon; oder
55 {12) Reagieren elner Verbindung der Formel
R'=C—CONH —q——1~ 8
o 1 LN oo
. S . |
i ~ ORj COOH
65. worin R' und R} jeweils wie oben definiert sind,

%0 R YD

uprrei ner }
L Ver bi ndung der Fornel 45 R - C— CC]\IH :{) S i
F £ 11 - CH- | ﬁ’Cb"@oM TN~ -

f Car bOXys?J‘URZW#RP%n@ﬁefewaisWod@hea‘ml'earwﬂphut zgruppe in eine Verbindung der

L CH =CH2 S4 worm R durch ei ne Gruppe der

p———



"0 030]

.N
- Kat i of]
: def i ni;
- davon;;
R - O
-] ewel |
mt ei
¢ oder 4
iR -C(
{ijeweil
¢y ANSpr g
y A not}
tDi (ClA
r(CXJC
subst |
Substl

i - oben cefl n| ert SI nd, 90 1I 1111! 1112111111 1111!

~~~~~~~ -CCONH , SN CH
4 ONf 40R worin R4 durch SI ne G uppe der Fornel 45

~~~~~~~~~~ R5. R5 OE 50 substituiertes
kyl ist worin Rs wie oben @038 630 ist, und R und R2 jeweils

def %zlesgau rg Eglnerﬁas%sun% gnsgégav r'intﬂlqgﬁeré&ge%o (12)
-CH , CHZ OR5 R1_C_CONH COC]—I rin R und R jeweils

630%0der eines Salzes davam m t Grim@k Bi | dung ei ner

“Ver bi jdung der Formel R - C-CO\IHS

H >N~y1l CH = CH2 ORg g CQ;OWOH nt0 ‘R4 durch ein
der E@rimel 15 R5 substituiertes (C -COA kyl ist, worin R5 wi e oben
ert79i st ,Riocth 20 Kation deRFormele oben definiert ist, oder sines Sal zes
oder (13) Reagi eren einer Verbindung der Formel .~~~~~~~~~~~~~~ 25
CONH . | S cAWN - ~H? R3worin R und R2
S.w e oben definiert sind, S l 4W oder - si nes Sal zes davon
ner’sVer bi ndung der Fornel RAONH2, ® n R4 wie oben definiert ist,
i nem Sai z davon unter Bildung ei ner g¥er bi ndung der Fornel ,?5
PONH C CH.CH2 wrin R, R und R4
S mnes“sm””wi“‘jagﬂigﬂ orloder ei nes "‘Sal zes davon. 2. Verfahren nach
ch 22, woRi wieRBbenAstiniat i1, azol yl , wel ches Hal ogen auf wei sen kann,
hladlazbiqmmsﬂgywanmnwhhlazol , wWel ches 45 Hal ogen aufmelsen kann,
C7) al kyl & 'Fﬁﬁﬂ'ﬁ'?h?‘f‘%’ﬁ’éfﬁ"ﬁt‘ﬁgrﬂeéﬁ?@ﬁ'ol yl ist, R Cyclo(C3-C7)al kenyl,
) Al ki nyl, (C2-C7)Al kenyl, durch Carboxy oder ein verestertes Carboxy
tuiertes (C2- C7)Alkenwphcbcaoﬁﬁ S urch ei nen oder zwei
tuenten, ausgewahit aus Carboxy ei ngr ten Car boxygr uppe,
Acylanino Cyano, Phosphono, er v esterfe Phosphonogr uppe und

yl . substituiertes (C, - CC»AIkyI |st u ‘R2 Car-boxy oder eine

ertg Car ngy%rRuPpel i ben definiert sind, -
worin R' un jewsils wie oben defini i ) T L
oder eines Salzes davon mit einer Verbindung der Formel R*ONH,, worin R* wie oben definiert ist, oder

einem Salz davon unter Bildung einer Verbindung der Formel

R‘—C—CONH
g:f Y oo
on“

worin R', R? und R* jeweils wie oben definiert sind,
oder eines Saizes davon.
2. Verfahren nach Anspruch 1, worin
. R' Aminothiazolyl, welches Halogen aufweisen kann, Aminothiadiazolyl, Acylaminothiazolyl, welches
45 Halogen aufweisen kann, Di(C,—C;)alkylaminomethylenaminothiadiazoly! ist,

R* Cyclo{C,—C,)alkenyl, {Co—C;)Alkinyl, (C,—C,)Alkenyl durch Carboxy.oder ein verestertes Carboxy
substituiertes (C,—C,;)Alkenyl, (C,—C;)Alkyl, durch einen oder zwei Substituenten, ausgewahit aus
Carboxy, einer veresterten Carboxygruppe, Amino, Acylamino, Cyano, Phosphono, einer veresterten
Phosphonogruppe und Pyridyl, substituiertes (C;—C,)Alkyl ist; und

50 R? Carboxy oder eine veresterte Carboxygruppe ist.

3. Verfahren nach Anspruch 2, welche das syn-Isomer hergestelit wird

4. Verfahren nach Anspruch 3, worin R' 2-Aminothiazol-4-yl, 2-Amino-5-halogenthiazol-4-yl, 2-
Aminothiazol-5-yl oder 5-Amino-1,2,4-thiadiazol-3-yl ist.

5. Verfahren nach Anspruch 4, worin R* Cyclo(C,—C;)alkenyl, (C,—C,)Alkinyi, (C,—C,)Alkenyl,

55 Carboxy(C,—C;)alkenyl, verestertes Carboxy(C,—C,)aikenyl, (C,—C;)Alkyl, Carboxy(C,—C,)alkyl,
verestertes Carboxy(C,—C;)alkyl, Amino- und Carboxy-substituiertes {C,—C;)Alkyl, Acylamino- und
-Estercarboxy-substituiertes (C,—C;)JAlkyi, Cyano(C,—C,lalkyl, Phosphono(C,—C,lalkyl, verestertes
Phosphono(C,—C;)alkyl oder Pyridyl(C,—C,)alkyl ist. : :

6. Verfahren nach Anspruch 5, worin R? Carboxy ist.

60 7. Verfahren nach Anspruch 6, worin R* Carboxy(C,—C;)alkyl ist.

8. Verfahren nach Anspruch 7, worin R' 2-Aminothiazol-4-yl ist.

9. Verfahren nach Anspruch 8, in welchem 7-[2-(2-Aminothiazol-4-yl)-2-carboxymethoxyimino-
acetamido]-3-vinyl-3-cephem-4-carbonséure oder ihr Hydrochlorid oder ihr Dinatriumsalz hergestelit wird.

10. Verfahren nach Anspruch 8, in weichem Trihydrat von 7-{2-(2-Aminothiazol-4-yl)-2-carboxy-

65 methoxyiminoacetamido]-3-vinyl-3-cephem-4-carbonsiure hergestellt wird.

R O A0 0
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‘3. Verfahren nach Anspruch 2, wel che das syn-1soner hergestellt wird 4.

B

|

:Ver fahren nach Anspruch 3, worin Rl 2-Am nothi azol -4-yl,
:2- Ami no- 5- hal ogent hi azol -4-yl, 2- Anmi nothi azol -5-yl oder

t5- Ami 1,2,4-thiadiazol -3-yi ist. 5. Verfahren nach Anspruch 4, wori
Q/cl -C7) al kenyl, (C2-C7)A kinyl g 080-68)Al kenyl, s5 . ﬁﬂ\

Car bo (C2-C,)al kenyl, verestertes Car box (C2- C? aI kenyl‘ &Cl C7)

Car boxy(C, - C? a4er¢gﬂren nag Ansprieh G dn @Ms@ m"et f ist hé)C kvl iet s

Car boxy SUbStl tVGng}rQnégc @spreca;ﬂdlk - - Ittw 4-y1)-2-methoxyiminoacetamido
J:m Y*/lon @é?@ Erhgnahyi(z|—C,)alkoxycarbonyl,

c rbonsgure o
I*Est er car bo% AT ] =t
[Phosphong( @r—é xv(C}Leﬂf,ﬁ&B)GfEichﬁ\yPhﬁﬁrﬁh G (;ﬁbea&}synlahiayehesom:%CAAlkoxvcarbonvl

Pyri dyl (C, edsv) @I, JAlKog\tcarbénylavdnof atlmdem/lqnac tpdgn Hpr geds E“PW(FW(RE“‘EHF‘HB‘X‘)Y

i1st. 60 subﬁltu'mﬂ%’nﬁéﬁ'k Q?FPOAY! st .
8. Verfahr ﬁn é?\% ? ,‘:;‘; “(ﬁrg[ no{&hl a’)zﬁglfé %‘ g&é@é&nyl
Ver f ahr ey na i‘yf 5 msphuch Y4 m R‘ 2-Aminothiazol-4-yl ist.

i7-[ 2- (2- Ami nash IVaﬂdhi'en4-n ydh) -Aﬁspﬁah th,(y'ﬁ'ew&che Pivaloyloxymethyl-7-[2- (2-ammoth|azol-4-y|) -2-
'acet ami dol piSaleyiaxyh etaoxml thﬂlhemnbms%w?lédéw' 9epher
Di natri unsal z17 f Anspryck) 13, ingv fg i

S

(i hydraj, yod® etr zzz;a s “°"r AR

et hoxyi m noag! eﬁ‘mr aci® ANdpRih 3 nwa car bonsaure hergestellt wird. 91

1111111 1111D-tb42- Amliidthlhdol 4-yl)-2-1 mamyusa:@nqmo) mmdxum"@ﬂ’acﬁefehomw érewhﬁn"H n
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¢ ant@ot hi adi azol yl e prot ege; 40 R2 est un group. carboxy ou carboxy

| ) et R4 est |'hydrogene, un group. cyclo(alcenyle en C3 A C7), un
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) car bonyl ami no et nono- ou di- ou triqjphenyl (al coxy en C1L A C7)car bonw e.
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19. Conpose selon |a revendi cation 3, qui est e
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; c2 o : 2 65&W 93
T s+ 0 &80 630
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roupe ami not IR AsemAtiee yncomeead repandadER e fsBieer un hal ogbne,..ou un groupe
ani not hi adi azol yl e prot6g6 et R2 et R4 sont chacun tels quo_definis
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epondant A | &2 ésdungloape datboky frabid et S 30
£

R' et R* sont chacun tels que définis ci-dessus, ou un de ses sels, & une réaction d’élimination du
:{ groupe protecteur du groupe carboxy, pour donner un composé répondant 3 la formule:

40

| R! —C-CONH
U —l—cH-cH,

45 COOH

dans laquelle R' et R* sont chacun tels que définis ci-dessus, ou un de ses sels; ou
(4} & introduire un groupe protecteur du groupe carboxy dans un composé répondant a la formule:

50 . R! —C—CONH
—LlCH = CH,
on“

55

RS BDAVANTTA T2 DRI & BT P LM TETNR S

dans laquelle R' et R* sont chacun tels que définis ci-dessus, ou un de ses sels, pour donner un composé
répondant 3 la formule:
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 forg 'Rl -C-CONH < 0 033 630\ a>N. | L~~~~~~~~~~m

b 'it R4 sont PR ffedirdineonpese RRPRdand g forpwlesus, ou un de ses sels: ou
i A introduire un groupe protecteur du groupe carboxy dans un conposG

'r6_ndant A la formule: 5&1-0H200—c-co R1- G- CONH S. N
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. N - CH =COH2 Or4 : R2 a 65 dans | aquelle.
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dans Ia, uelle X est un hal ogene, et HF& ft R4 sont chacun tels que definis.
- Ci -idessus, ou un de ses sels, avec un cogposG r 6pondant A Ia forrrul e:

‘ H2I\- C-R6 15 .

S dang lagugis RT estpnairauge Raineey amine RIPEEeAROUAIINAE uaﬁmarfﬁsmpwwé dpeformpuli
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0 g eggu un g ﬁl‘l’wl e en C1 A C
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N=='—CH =CH,

L": ' S
! ( ) org R2
X | dans laquelle

% R? est un groupe alkyle en C, & C; substitué par un groupe carboxy protégé ou un groupe phosphono
protege, ou un groupe alcényle en C, a C, substitué par un groupe carboxy protégé, et
"R! et R? sont chacun tels que définis ci-dessus,
ou un de ses sels, & une réaction d‘élimination du groupe protecteur du groupe carboxy ou du groupe
40  protecteur du groupe phosphono pour donner un composé répondant a la formule:

e R1-ﬁ-CONH -—°
¥ 45 N P ~FCH=C T
3d 2
3 ORp R

TEEP

dans laquelle '
50 R# est un groupe alkyle.en C, & C, substitué par un groupe carboxy ou phosphono, ou un groupe -~ -----
alcényle en C, a C, substitué par un groupe carboxy, et
R? et R? sont chacun tels que définis ci-dessus, ou un de ses sels; ou
(7) a faire réagir un composé répondant a la formule:

R‘-clz-CONH
I 7
N - CH P(R )3

_ dans laquelle R est un groupe aryle, et :
i R', R? et R* sont chacun tels que définis ci-dessus,
; 65 Ou un de ses sels, avec du formaldéhyde, pour donner un composé répondant & la formule:
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40 protecteur du groupe pnospna
dor mul e: R1- C- CONH S| 45' .
T""CH-CH2 N ORb R dans | aquell e 50 R~b est un groupe
F kyl g Cl A C7 substitu6 par un groupe carboxy ou phosphono, ou un

§r oupe enyle an C2 A C7 substitu6 par un groupe carboxy, et R et

gont chacun tels que definis ci-dess@Gs038u63d de ses sel s; ou (7) Af
‘eagi r un conpose repondant a | a formul s: 55 R- C— CC]\IH . N a N

3 P (R7)3 N —C-—CONH

= dans | aquelle est u NOU et R, R2 et R4 sont
}hacun tels que dMinis ci- dessfu ou u de ses el s, avec du

> or mal dehyde, pour donner un co ose repond ot A la formule: t~~~~~
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bu un de ses wpbsounggre(un&),mgoss%amat,{éaammglgnpose repondant 3 |l a formule: R

~~~~~~~~~~~~~~~~~~~~~

L C- CONH BC+NCH =CH2 15 T | OR4

?\’2 dans | aquelle Ro est un gtoueeniale C, a C7)carbonyte substitue
bar un groupe am no protege etll des grpupgs c rbo roteges et, 20 R
et R4 sont chacun tels quo de I ni s @<a0des ) de ses sels, a une

peaction’' el imnation des gr pes protectburs des groupes am no- et
car boxy- pour donner un corrpogé r epondant la formule: 25
R1- C- CONH  dahé laquelle R est un groupe (alcoxy en CJC-,)cgﬂgnﬂ%bstltue par un groupe aRnagrﬁQ&des
i aquel | e Rmremabsmrbogvmuﬁeés(eal coxy en Cl A C7)carbonyl e substitu6 par des
upes & noRest Réennbm@yuntelﬁqwéﬁms Fiidessps, R4 sont chacun tels gue definis
essus, Ymh seselictinedpactio ('g:E r%{f‘i\geé@FPéP‘fsrpé°‘ﬁﬁ’F“Eo4‘?ﬁ8‘§tépﬁs BURAEFEPRY o
| orrrul e: 35 RASETTARFPTPOE an CH2 40
R A 2 dans |fi ueIIe R4 esisun groupe (alcoxy en Cl a
E pal un groupe am no protege et
CHle@He on C7 a.C, substitue
_ar un groupe am no protege S ar es groupes carboxy proteges, et 45
3 et R2 sont chacun tels quo @6f| nis ci- sus, ou une de ses sets, a une
; eactlonacd el i mnation des groupes protecteurs de I'amino- et du car boxy
pour donnerdansNaduelEi3 s£ uk foGredadtiy én ¢,a ClcurBayie subRitudpaidsigrdupds aminoek Sdrbokdl et

- CH2 ,— R' et R* sont chacun tels que définis ci-dessus,
( I ou un de ses sels; ou

{9) a soumettre un composé répondant & la formule:

—C—CONH
~Z1—CH =CH,
oac _

U dans laquelle R¢ est un groupe (alcoxy en C, 3 C,)carbonyle(alkyle en C, & C,) substitué par un groupe
amino protégé et par des groupes carboxy protégés, ou un groupe akyle en C, 3 C, substitué par un groupe
amino protégé et par des groupes carboxy protégés, et

45 R' et R? sont chacun tels que définis ci-dessus, ou une de ses sels, & une réaction d’élimination des
groupes protecteurs de "amino- et du carboxy pour donner un composé répondant 3 la formule:

40

'—'Tm-—ﬂ SR R R R PR E TR ¢ 8 B

P

R'-G~CoNH SN
%0 - ,',', N = —cH=CH,
S
OR$ . R

dans laquelle R$ est un groupe {alcoxy en C, & C,jcarbonyle(aikyle en C, & C;} substitué par un groupe
55 amino et un groupe carboxy, ou un groupe alkyle en C; & C; substitué par un groupe amino et un groupe
; carboxy, et
F R! et R? sont chacun tels que définis ci-dessus, ou un de ses sels, ou

{10} & introduire un groupe protecteur du groupe carboxy ou un groupe protecteur du groupe
phospono dans un composé répondant & la formule:

: % R’ ~C—CONH —(3
r'\':. N =—CH =C
s, 9 T
55 ORy A2

A W O
* € L M 5 ﬁ



(alcoxy en C, 3 C7)carbony|e(a|ky|e en C, a C7) substltu6 par un
% 5s amino et un groups carboxy, ou un groups alkyle on C, A C,

. substg Lye par un groups amino et un groupe carboxy, et 5 R et R2 sont
 chac '__els quo dMinis ci-dessus, ua 8e§§ s sels, ou (10) a introddifr
' un gridWps protecteur du groups carbox9 3 @roups prot ecteur du group
- phospno dar&nﬂﬂqlﬁwqﬁ'@tﬁ‘@&@m%ttelsquedeflmsm-dessus ou un de ses sels, pour donner un compes a
“f or rrul e: 80 répondant a la formule: 1 R-C CO\H SN

{CH =CH2 65i O Ab A2 2

S R oC TN B

A dang laquelle R, R2 et Rb sq&t cha gdefj nis ci-dessus, ou un

-de ses sels, pour donner un compose r eponda t Ala fornule: R-C CONH ;N
SR

- CH =CH2 1< OR

~~~~~~~~~ 4 ,

~—~—m ~~OR4 i et R4 Nt chagun tel s que
bdefinis cl- deaé's W :ef:e EQR eﬁpcs‘m? “§°‘gji j;‘@%jhﬂ,ﬁ%ﬁss?sa saeals%?s'ﬁﬁ conposd
repondant Ala fornu e ~~~~~~ S 15

N g <N ~CH N

c dans |l aquelle

‘R, 4 est un groupe al kyle en CDla C su sthtu6 par un groupe repondant A la
*fprnu e: 20 26et : I, | SO EurtHeel s gue dMinis -

-dessus, ou un de ses sels a un conpos 2r pondant Ala fornule:
(R5)ZSO4 30 dans Iaquelle Rs est un groupe Ik le en C, A C7. pour donner
fun corpose6 ‘i'a@f.)lﬁﬂ‘ffﬂﬁﬁe est prgrpyneplkylaen €, & C7 subst|tue par un groupe répondant 3 la formule:

R1- C-'CONH*%35 CH =CH C
b\

~~~~~~~~CORf _defisyll aquelle | 40 R est un
.fgroupe alkyle en C, a C7 substltue par oupe r6pondant A la fornule: 45
R5 R5jed e ~~~~ ~ ~  ~ -~~~ ~ .~ R SO t dans
i aquel l e BS %st tel Lok C qeggu%u et Rl et R2 sont chacun tels que
.deI s ci - Zgu%’s%? Isqvecktﬂ Er%%oééé&‘p nda %%rmule( 12) A faire reagir un
;onpo.e repon ormule: t,

(RS)zso. N e

) o e formul :
‘ cans nqulle g rgroupe ok 81 RGPS 48 SRPIRE HZBNET AL i s
jque definis ci-dessus, ou un gde ses sels, ec une base pour donner un
lconp@s® repondant a | a fornuﬂecﬂﬁgm* R - C- OONH
5 N 35 OCH=CS S N . =—CH =CH,
5;' ORf R2
dans laquelle
3 0 R} est un groupe alkyle en C; 4 C, substltue par un groupe répondant a la formule:
- =
i \/ ~ '
£ N
E* 45 |§) 5040
¥ R R SO4
§ dans laquelle R® est tel que défini ci-dessus, et
£ R! et R? sont chacun tels que définis ci-dessus, ou un de ses sels, ou
f_ 50 {12) a faire réagir un composé répondant a la formule:
£ R'—~C—CONH - S
‘9 :\ll . .N ~3—CH =CHyp
e 55 S a
< : OR¢ COOH
;é' dans Iaquelle R! et R¢ sont chacun tels que définis ci-dessus, ou un de ses sels, avec une base pour donner

un composé répondant a la formule:
60

o R‘—c—couH
¢ . ;1:: \T;l—CH =CHy

4 e
65 OR coo

. (RN T



—~—————

fp~~~~~~—~~~Q7 0 030 630 dans | aquel | e RO est un groupe alkyle en CL A
subs@ue par un cation repondant Ala fornule: ) 5 Rs dans |aquelle RW
I

Bt te o dMinis ci- dessus (13) 6agi r un conpose repondant
C@W?% dans laquelle Rl et R2 so

formul e: 408 ks LN |
hacun tel s que defi hfséu'é?r°ﬂfé”§ﬁ§ 3"8113 Brpubstituépar ungation ’&W&afﬁﬁ'%fewp&e
répondant A la fornmule: RAONH2, dans |a Gt le R4 est tel quo defini
gt - dessus, ou un de ses sels, pour don.cé*jun 20 conpose repondant ala
for mul e: sR1- C- CONH 25 SR4
dans Iaquelle Rl1, R2 et R4 sont chacu gels gquo dMinis ci-dessus, ou un
des ses sels. s 2L Oorrp05|t|on phar maceuti que conprenant, comre
ifngr 6di ent §a%€§ q”P'é,eR e\i}tﬁdl‘g?g gé q u6 dans I'a revendication 1, en
el ange avec & RRBIPIGT R LR Fl‘?ﬁ'(‘:déﬁttr%ﬁ SRRt acceptabl es. 22. Conpos6
el on ' une quel conque des rev,gﬂ(y b ns_1 A-¢Q pour |'utilisation dans |le
sraitenment de nal adi es i nf ectleuses caus esy, par des mcroorgam snes
bat hogenes. 07J 23. Wilisati R\ dséHeel on | ' une
fuel congie des revendications 1 A 19, pour |alpreparation 35 d"une
Fonposi ti on pharmaceutique pour |le traitementfde mal adi es infectisuses

Faus6es  Pardafiaqudiidn’ QA2 GaHR kiabielPile BN LE Soss BB dé 63 5dIH) e PdsmpbseEb@hdant
Lont r act anti laAdrmé(@: R*ONH,, HansHaqueoR, edetelque piatid ti-dessuel’ aurunclersposals, papdna@ntn A

-a f or muj,e: composg-réOn4nt a la formule: S AN SR4 C OH -CH 45
..'Y Re dans | aquel | e R1 est ug groupe am no hi azol yl e qui pout porter un
hal ogene, un groupe am not hRady=G roupe am not hi adi azol yl e
br ot eg6 qui pout porter un haIN)gene 0 noth| adi azol yl e
rot eg6, ,R2 est un groupe car car bo prot 6ge et R4 est

hydrogene un groupe cyclo(a 6ny| e on 2a C ), alcynyle en C2 A C,,

bl cenyle en C2 a C,, alcenyle en C2 A C,_substitu6 par un groupe carboxy ou
Ear boxy pr ote 'éq“e&ﬁ‘k 2ét§n5°(‘}°"ﬁ9“(3‘°'§3‘ii‘eé’lém“é’d%sﬁ”sc A C?, substitue par un
pu _plusi eur%‘%ﬂ@};ﬁf %?%h%rrﬁ&&lt‘abes opﬁfeg}nt LéQmQEﬁg@@le%ﬁﬁgxlxcon%'é@t@%éﬁdiﬁﬁ&iaﬁge
i no, 58 agidibhaatina0sn mél¥ride Qvecld ABoSE iehte pharieinioeenpbab@aesct pyridyl e et
Ln de ses sel 2.0 ﬁmemﬂuuqu@maiquadesemeadﬁaemsmua powiiistilisation (idns lerafternent de

’ 6agj ovstyptzs dnfectps erkanséespar aesfr?pmrg‘@'sngs gghogenes. oréparat
hon 'l cro g iyt el sl Tk o e A% g
' 1N gzgsrgamsmes pathogénes.

Revendications pour I'Etat contractant: AT

40 1. Procédé de préparation d’'un composé répondant a la formule:

s - CH = C"lz
on4

dans laquelle
R est un groupe aminothiazolyle qui peut porter un halogéne, un groupe aminothiadiazolyle, un

5¢  groupe aminothiadiazolyle protégé qui peut porter un halogéne ou un groupe aminothiadiazolyle protégsé,
R? est un groupe carboxy ou carboxy protégs, et
R* est I'hydrogéne, un groupe cyclo(alcényle en C, & C;), alcynyle en C, & C,, alcényle en C, 3 C;, .
alcényie en C, & C, substitué par un groupe carboxy ou carboxy protégsé, alkyle en C, 4 C, ou alkyleen C, &
C; substitué par un ou plusieurs substituants choisis parmi un groupe carboxy, carboxy protégé, amino,
§5 amino protégé, cyano, phosphono, phosphono protégé et pyridyle
et un de ses sels pharmaceutiquement acceptables, :

qui consiste
{1) a faire réagir un composé répondant 3 la formule:

60 HoN S -
N_—=l—CH =CHy

RZ

o

65 dans laquelle R? est tel que défini ci-dessus,

4
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R TR RN P T

bOXYO pgt? ses @r-t.'ls

/S

30

35

40

30630 ou son derivé reactif sur e groupe amino ou un de ses sels,
:conpOSG répondant a la fornule: R1-C COOH

) N .4 OR dans |aquell e RI et mthWacun tels que dMinis ci- dessus
6rive rb6actif sur roupe carboxy_ou n de, se %ﬁ pour

ge

n°ttseﬁﬁﬁé’%'ei“6'ﬁ%ﬁliéfﬂ”9% PO quAIP g8 7eR sel ..Vsz‘iwmggsszépgnjn

(N~v: CH =CH2 4 QR~—~~~ dans |l aquelle R,.R2 et R4n3@
cun tels gque dMinis ci-dessus, R —80Hun de ses sels; (2) a sou
conmpose repondant a la formule: C—CCNH 25

nothladlazo
Ldes&us

C CO\IH G . oR4

dans laquelle R est uﬁ 6§$§'a n th| zolyle qui peut porter un
ogepe ou un groupe ami not hiadi az

i nis ci-dessus, ou un de serésels; ou ( 3 a sounettre un conpose
-iondant ala fornmule:. R-GCONHN a; -N CHCH2 S 4

HPRE

peut porugﬁ un hal ogene, . ou un groupe 30

ZS'Q ﬁgg %@ rg_l% Isg% j %RA‘ dgs%gt ¢ h%‘%t“a’r?ve r%ctﬁ slﬂlcf}; ug QJ?:fe Egb&y ou

am no onner un conposG repondant ala fornule
a~~~~~~ NnCH atH $S4 OR4A

N HetCHR4 sont chacun tels que

s lagquelle R}, RRpt R‘sorﬁﬁhacun lg?ﬁ d&'ﬂ@@ eLs%Quel le R2 est un grOUpe

son

ou un de ses

o _ _ 1
I 1111111111111 11 11111111 ~~~~~~~~~~~

.dans-laquelle R} est un groupe aminothiazolyle prot gé qui peut porter un ha|ogéne, ou un gfoupe
aminothiadiazolyle protégé, et

R? et R* sont chacun tels que définis ci-dessus ou unde 4993083 Me réaction d'éhmmatlon du groupe

(4) A p;mc{eqﬂau §rSupd RmiHoPdiraiopiied Lk Edntroeé Woongard @ eeforaridoxy “dans un conpose
dondant

A la formul e:

- R} ~C—CONH — Y -

4
OR Rz
dans laquelle R; est un grcube aminothiazolyle qui peut porter un halogéne ou un groupe
aminothiadiazolyle, et _ .
. R? et R* sont chacun tels que defmls ci-dessus, ou un de ses sels; ou
(3) a soumettre un composé répondant 2 la formule:.

N

50

55

60

65

R1?C_CONH_WHMH."H.G N
S |
N
5

oR%

dans laquelle

R2 est un groupe carboxy protégé, et , o

R‘ et R* sont chacun tels que définis ci-dessus, ou un de ses sels, a une réaction d’élimination du
groupe protecteur du groupe carboxy, pour donner un composé répondant a la formule:

R'-C—CONH S |
Il = e N :
. oH=Che
_or* I CcooH
dans laquelle R' et R* sont chacun tels que déﬁ;\ﬁs ci-dessus, ou un de ses :'s_e!'s; ou _

avec

A2 dans | aquelle R est un groupe

acun te s gque definis ci-dessus, ou un
__ses sel's: (2)% ddﬂ:aetfreaacﬁdnﬁiasd}éﬁdnumlaatfbmledu 55 - groupe prot ect eur du

R - G- CON\H

1 . _ n —~C—CONH CHIICfC 60
= P S t CNH = ;1::&;1, CH =C COOH 65 dans
ilqauelfe Rl et R4 sont chacunstels Ue dMfinis ci- G%SSUS

kse‘s ou 99 - -

28
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fR1- C- CONH N OH=04 COOH dans
I aquelle R et R4 sont chacun tels quo definis ci-dessus, 0O ou un de ses
sel s, pour donner un conpose repondant Ala fornmule: R -C CONH

‘ 15 -. CH COH#2
Ra laquelle RI, R' et R4 sobt oaaaaau tels que dMinis ci-dessus

n de ses SGM@ZWW&%@&M &oép%%gﬂgsxytaanscmﬁﬁssér ﬁ@ﬂ%ﬁﬂa éﬁnlu%m

E25 , LT 0?4 R dans | aquelle X
;est un hal ogene, et 30 RR2 ch cun tels que dMinis

kci - dessfis, ou un de ses sels, vec . ant A la fornule:

H2N- C R6 (D35* dans | aquelle 6 est un gr e anmi no ou am no prot6ge, pour

fdonner un' conpos6 repondant a & formule: RP - CONH S RS4Sd
N dans laquelld RNet R* sont chacun t6iElqudddaniEhdeds, dans |aquelle R2, R et R4
'sont  ch¥cusu tredesses|sits, pad doringr @i cothpesténondant dila fateulees sel s; ou (6) A
'sounettre un conpos6 repondaqt a la formulg; R1-C CONH
5:| o) R’ —C—CONH CH2 ORa4 R2
ldanasl aquel | e 55 R est un,f,groupe | &- @,CAZ C7 substitue par un
groupe ®arboxy protege ou un g¢oupe Pnosphdno protege, ou un groupe
lal cenyle en C2 a C7 substitue % un groupgzacar boxy protege, et Rl et R2
isont chacun tels que definis ci-dessus, ou @n de ses sels, a une reaction
d' 610 i nat §.0 14dUens RORP Bt H2 G e ets Qe G4HAN BR1eSSRE, RAXN 48 HesCbbis GHLOUPO
prot ect®ur  dus)@resiepeagh e sehgise repandantdaafoenuletn conpos6 repondant a Fa -
q or%yl e: 60 R1- C CC]\IH S N

5

x ' ~CH,CO~C—CO R2 100 0 030
630 dans |aquelle Rb est un grouplb al kyl stitue par un
gr oupe gmar boxy ou phosphono, gro e al cenyl e en A C, substitue par

un groupe carboxy, et Rl et R2 S 4 chacun t ek que definis ci-dessus, 5 QU
‘un de ses sels; ou (7) a faire reagir un corrpose repondant A la fornule: R
- G- CONH 3 dans laquelle X' est un halogéne, et CH= P (R
-)3 N S 4 OR R?etR*sont chacun telsRu# définisi-iemsuse | I e R7 est un groupe aryle, et R1,
-‘R2 et R4 sGHt‘“ Eh%?éﬁ?ls'taéﬁ"§"qﬂép‘1§éféip?nd§" LR

H,N—C—R®

- . .- . . "
035 _ . "~ 8

dans laquelle R® est un groupe amino ou amino protégé, pour donner un composé répondant 3 la formule:

C—CONH

45

dans laquelle R?, R® et R* sont chacun tels qué définis ci-dessus, ou un de ses sels; ou
{6} & soumettre un composé répondant 3 la formule:

: —C—CONH
50 ~—ZJ—CH =CH,
: on4

dans laquelle
R gst un groupe alkyle en C, 3 C; substitué par un groupe carboxy protégé ou un groupe phosphono

® protégé, ou un groupe alcényle en C, & C, substitué par un groupe carboxy protégé, et
R' et R? sont chacun tels que définis ci-dessus,
ou un de ses sels, 3 une réaction d'élimination du groupe protecteur du groupe carboxy ou du groupe
protecteur du groupe phosphono pour donner un composé répondant a la formule:
60 1

—ﬁ—CONH ----—-_-'/$
N P N~=CH =CHy
3 4

b .

OR R2

N A I

65




in de ses sels, avec | e fornmal dehyde, pour donner un conpose repondant a
ormul e: R -C CONH 5 20 1 N
-~ - ~CHwCH2 6R*" R 25 dans laquelle Rl, R2 et R4 sont chacun
q@dl\/fi nis ci-dessus, ou un de ses sels; ou (8) a sounettre un
osWgfepondant a la fornule: 30 0O 030 630 R -C CO\H
dandigquanec2 C 35 ~~~=(
~  dans; estGuglolg dilgieamic, W, SEEIHDE pdratinCPetpe @Qb&y o@pgéﬁﬁé’rgoay b groupe
sutltue ph:ﬁnv!ﬁ‘en za@psxbammrpmgrbﬁgdambxypar des groupes car boxy proteges
.'et,_-._ R et Rl u%cﬂﬁﬁ a‘?\'“t‘%ﬁl@eq’é@“mﬂﬁmss ci -dessus, ou un de ses sels, a
une react’ 4B ?f?ﬁ%ﬁ'i@"dnoc%mﬁ@ser QURES i oLEct eurs des gr oupes arino- et

car_oxy 40 our ose t Eponda ht ala formule: R-CCONH N

A dans |l aquelle R2 est

= CH _ s
'un groupe (alcoxy en C1 A &)ﬂar%onyl e bstitue ar7 un groupe amno et un
groupe c¥r boxy, et 50 ° Rinet R4 n Jyue d6finis ci-dessus,

‘ou yn de ses sels; ou (9) a s@u,{nattre un anose repondant Ala fornule: R
i- C- CONH 55 1R">1 N ~~~~- CH =CH2 S4 ORc

'R2 60 dans | aﬁgg eh est un roupe (alcoxy en C1 A C7)carbonyle (alkyle
en C, a €&7)"s %:i 59%} fnid g, protege et par des.groupes.

-car boxy prwﬁgueﬁ,semlsme@sw.aad béur @bn urPso%os%u@&%bM@naﬂ%u\%n groupe

.ami ho protege et par des groupes carboxy proteges, et R2 sont
‘chacun tels que definis ci- q;gs_guém,q es sel s a une reactlon
d'elinmndtion des ,101 , .

T R R 1k CH 2CH2 v

‘0 080 630 groupes protecteurs d@% groupes r§1 no et des groupes car boxy,
rpour donner un conpos6 rep ondant a la la ) formul e:

FR1- C- CON#l dar‘::w"q\ﬁ‘cﬁg sont chacun tels que[@@finis cidepsus, aQUeI le Rd est un groupe
(al coxy en ¢ eun cgmposg 'eﬁ°'¥JP6‘Lﬁ§gf°g’f‘ A C7) substitue par un groupe

am no et un groupe carboxy ou u wffl e en C1 A C7 substitu6 par un
groupe am no et un groupe carpoxy, et Rl etgR2 sont chacun ‘tels que d6finis

ci-dessws, ou un de ses sel sR cong T Ofui re un groupe protecteur du
lsgroupe car boxy ou un groupe pr ‘tect eur EHRIvpg pONO dans un conpose
fr epondant A la fornule: . ~~~~~ -~ ~~ - C- CONH S

; 035 oR* RE

[ © dans laquelle RZ est un groupe {(alcoxy en C,éC-,)carbonyle substitué par un groupe amino protégé et par

des groupes carboxy protégés et,
R! et R* sont chacun tels que définis ci-dessus,

ou un de ses sels, 3 une réaction d’élimination des groupes protecteurs des groupes amino- et carboxv-

o POUr donner un compose répondant a la formule:

R'-C~CONH s
N A N =—cCH =CH,

S
“ oR* R2
c
dans laquelle RZ est un groupe (aicoxy en C, & C,)carbonyle substitué par un groupe amino et un groupe
carboxy, et
50 R? et R* sont chacun tels que définis ci-dessus,
ou un de ses sels; ou
(9) & soumettre un composé répondant a la formule:

R ~C—CONH 8
5 1 X
g]. - CH = CH2

org R?
60’
dans laquelie
R# est un groupe (alcoxy en C, a C;)carbonyle (alkyle en C, a C,) substitué par un groupe amino protégé
et par des groupes carboxy protégés, ou un groupe alkyle en C, a C, substitué par un groupe amino protégé
et par des groupes carboxy protégés, et
65 R? et R? sont chacun tels que définis ci-dessus, ou un de ses sels, 3 une réaction d'élimination des

101

i | I o




t20 N  CH =CH2 ORb
tR2 dans laquelle R, R2 et Rb sont chacun tels que d6finis ci-dessus, ou un
tde sesseel S, pour donner un conpose 25 repondant A la formule: R1-C CONH

| S CH _CH2 30 S42
R dan quelle R, R2 et R sont canao 630s quo dMinis ci-dessus, ou b~

ide ses sel =) ouﬁ(egégrsgesga re rea un co %56 r698ndant Ala.for

1 ~~~~~ R fo roupes amino tdes groupes OX\/I\POU onner UnéFTp(EC:ﬁpo

-_R2 | dans Iaquel |l e R4 est un groupe alkyle en C, A C7 substitu6 par un
Lgroupe [6pondant A | a for myles oonH —=43-584 t 50 Rl et R2 sont chacun
tels que dMinis ci-dessus, of un de{segy sels Aveg,un conpos6 repondant a
la formule: (Rr)2SI04 55 dansN | aquet®e RBYEst un %F’oupe al kyle en C, A C7,
pour donner un conpose reponc%rnu Ala forpple: 1~~~~~ -G CO\IH AI 60

N : J, N- CH =0C2 ~

-~ ~~~~CRf. #dRs 1aquelle RS est ub 3rolBdQIch-a G &, E%,)wgonﬁe (alkyle“E’ﬁ‘C“é‘C‘)‘BUBstier par un(aroupe
=0 030 630amino et un groupe carboxy ou un groupe alkyle en C, & C; substitué par un gréupR4inine et urugrogpeoupe

:| aquel | e &ns agdellamt, RffeCRf[sent elakyH téls que d@inishi-GeésudLUbSinidb 558 s¢is) pout dordat un@dimposé
repondantfeﬂpddwfﬁé?mtée R5 40 dans |aquelle R6 est tel que defini

ci -dessus, et Rl est tel que defini ci-dessus, ou un de ses sels; ou (13) a -
-;fal re r6ag| r un compose ri® ﬁn@%’r‘h’ Torpul e:

N =—CH =CH,

g

30
ORZ R?

. dans laquelle R', R? et R sont chacun tels que définis ci-dessus, ou un de ses sels; ou
Q\' (11) & faire réagir un composé répondant a la formule:
35

R’ -C-CONH
—l—cH-cH,
one

40
v dans laquetle R? est un groupe alkyle en C, 3 C, substitué par un groupe répondant 3 la formule:
45 o |
. Sy
" et
£ 50 R! et R? sont chacun tels que définis ci-dessus,

ou un de ses sels avec un composé répondant 4 la formule:

{R%),S0,

55 dans taquelle R® est un groupe alkyle en C, 3 C,, pour donner un composé répondant a la formule:

—C—CONH
60 —=1—CH =CH,
. ORf :

65 dans laquelle

.

| -
o mm

b LB BY O

Lal Kyl e encarboxn e sugsctlgetégu grfnun roupe r%p(g&dagt a la formule: -o R5* 5
4 ?ﬁg(ﬁn%fég %‘% daig ml t%groaglggte‘: eur gygrgggegl:ag%og@:el . grg%je(qgtfct%rez}u &u %Ont :
Ereaglr un conpose repondant Ala forrm e R
- C- CONH SN g U-CH2 4 20

I:"O-Rf4 COCH dans I||aquell R et ~f sont chacun tels que definis

. Ci - des#8s, ou un de ses sel sN avec Bd=CHlonner un conpose

rngpdant ala fornule: 25 OR _ P R-CCONH _S- N

FCH TCHI 2- 30 b ORA e dans



B 5- CO- CONH 0N ~ ~~CH _CH2 50 dans laquelle R et R2 sont chacun tels que
bf i ni s ci -dessus, ou un de ses sels, avec' un conpos6 repondant a |la

br mul e:  RAONH2, dans laquelle R4 est tel que defini ci-dessus, ou un de

Es sgi*sy pour donner un conpose r6pondant A la formule: 55 Rl -C CONHW

- o0 @3B 63%quel le R, R2 et R4 sont [Chasyn

el s que d ,i i pdAkdevc, 3, 5 ul ERuSESonddi? 8 la formule: . I

030 630 g&el%rug(?gddgg?el on'clg'%r g\fgﬁgﬁﬁﬁti gn l?QLG{E}L”?j«)ans | equel R est u \;

i not hi azol yl e qui peut porter un ogene, un groupe am not hi adi azo

i groups acyl am not hi azol yl e qui ut| porter un hal ogene, un groups

k(al kyl amino en C1 A C,) net hyl ene-‘T not hi adi azol yle, 5 R4 est un

7 oups cyclo(alcenyle en C3 a C)), algyrs%l gen C aC, alcenyle en C2 A
W alcenyle en C a C substitue pa’Fi “uh #oupe carboxy ou carboxy

At & fie, un groups alkyle en C1 A C,, alkyle en C, A C7 substitue par un

I deux© sddns faqualia Rt est teshaiegiétini gidessius. lebs gr oupes car boxy, carboxy esterifie,

hi no, acy! dEidd sontghagun telsque delipis gi-de NBABSESE®T Y i e et pyridyle; et R2
' R A e e A I a3

2t un grou BERYT B1,° A st erifie. 10 3. Procéde
:S@lon la revendication 2, dans | equel on prepare |'isonbre syn. 4. Procede

| on I’a revendi cation 3, dgng-eAu
m not hi azol -4-yl e, 2-am no5- hal
.am no-1, 2, 4-thi adi azol -3-yl & 5.
pquel R4 est un groupe cyclo enyl e
.afcbnylze en C2 a C,, carboxy(alcényle en C, ), carboxy esterifie
~tghcenyle en C2 a C, al kyle en C2 15 a C,, carbox | kyle en Cl Cr),
“ohrbony egermqqmgaerté'@ogt ChlpuT AU o oo Rt S s SRR -
Fsfibsti t ue'™ SIMRIPLERINOC 8 R B Wibst i tue par un groups acyl amino et un groups
#rboxygsesto6rifie, cyano(alkyle en CL A g; ), phosphono(al kyle en C, a C)),

$osphono est6rifie(al kyl 8 @Hprﬂ-@u yridyie(alkyle en C, A C7). 6.

un group.

4-yl 2- am not hi azol -5-yl e ou
= @%'ﬁgzrevendication 4, dans
A C7, alcynyle en C2 a C7,

§oc6de selon | a revendicatipn 5, d N cH¥Xcigst un groups car boxy.

20 7. Proced6 selon |a Fevendijcation 6, dans |equel R4 est un
gjoups sgar boxy(al kyl e eri-C, oR3C,). 8. Pregggfe selon la revehdication 7,
.dgns lequel R est un groups - ami not hi azol -4-yle. 9. Proc6d6 selon |a
dvendi cabimdmaqlelletidng uh @aispd alkyle gprCe p &¥ subktitedonag n cation répondant a la formule:

[ 2 £2- am not hi azol - 4-yl ) - 2- '
r'bg;%gret hoxyi m noac6t am dol -3- vi nyl 6phene- 4- car boxyl i que ou son

jl orydrate ou son sel disodique. - l{ 10. Procedé soion Ia

kr gvendi cation 8, dans |equel on prépa dNd"e trihydrate de |'acide 7-12-(2-
carm not hi azol - 4-yl) - 2- car boxyn6t hoxyi m c6t am dol - 3-vi nyl - 3- c6phene- 4-carb
CoXyl i qgg. 11. Proced6 selon |a‘revendi cation 6, -dans |lequel R est un
 grioup. _MSF‘WHL?%@E%%?%E%? cé?ip‘;‘ﬂggtetun'groups alkyle en C, a C,. 12.
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-7- 2>t 2- ami n@?’ﬁi %{'zeég"-gﬂ-“i‘/ ﬁr?'ﬁggff}o"da%ﬁ;j"%g

6t hoxyi m noac6t am doj - 3-vinyl - 3- c6phbne-4sgar boxyl i que ou son sel

di sodi dlie. 13. Proced6 sal®mrPaP¥enai chti oh 5, dans | equel: R2 est un

:gr oups nono- ou di- ou triphenyllal @HeCear bonyl e, (al canoyl oxy
en C, a C7) (alcoxy en C1 A C7)carbonyle, ,‘al coxy en C, a C7)carbonyle, &,
it am no- et carboxy-substitu6, ou (al cdxy en ClL a C7)carbonyl e

subst i t¥e par un groups (al coxy en CL A C )carbonyl amino et -nono- ou di-
ou- t ri - subduhs lhquellgRi et R3songchacLpseldud d§fin{sal-dessuy, ogmn @ sefse, Jvecurirompdsé répgadant

14, Pr ocedelsdumale: R‘QNHe dansdpqualie Rypstits] aug AAfint piedgsus. ouma ts?ﬁﬁ?'sgi"b‘ﬁﬂ%"“e' un

f‘( al canoy| gR{pPPess reppndent¥la formlehyy en C, a C ) carbonyl e(alkyle en C, a C7) ou
i(al coxy®en C, A . C7)carbonyle (alkyle en C, A C7). 15. Procede selon-la

r evendi cation 14, dans lequgl: R est un groups 2-am nothiazol-4-yle. 1&
Procede selon |a revendi cati of~a®H eqlel on prépare le '
7-[2-{2-ani not hi azol -4-yl)-2-B¥ivalo N =—cCH =CH, '
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dans laquelie R', R? et R* sont chacun tels que définis ci-dessus,
65 ou un de ses sels.
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o] : yrrBt hoxycar bonyl n6t hoxyi mi no- ac6t ami dol - 3- vi nyl - 3- c6phemne- 4- car boxyl at e
dig pi valQyvl oxynethyle. 17. Proc6de selon |la revendication 13, dans | equel:
'j est @groups 2- ami not hi azol -4-yle et R4 est un groups alkyle en C, a .
Y. 18. oc6d6 selon | a revendi catlon 17, dans | equel on prepare le .
7 [ 2- (2- anmi not hi azol - 4-yl ) - 2- n6t hoxy0 030 6 : [
i bri noac6t am do| prdcsdé gydn-lgfecﬁgﬂamgqﬂﬁagmyl at e de pival oyl oxynmethyle. 1

¥ oc6de sol on R astrup\ged\ghe @inotiazayle qadutl faercln KabgPiie DA IgBUPE aminothiadiazolyle, un

b [ 2-(2- am gfemuaasdwno;blgqoyﬂezumegtmmlha@awrurtnrmydmmlwncne}?amemdmedol
g3 vinyl - if'%ﬁﬁestuﬁz :gle olaicsndts sh 8 cH A n (hg(ér tce enC alce

12 (2 aslca Tl AL R eien i
3= Vi nyl - 3- 4k $006uR oA Qibrd Ghoie ﬁm. gﬁfu aadoe, chiBoxybés yhaulﬁ‘
e acylammo, cyano, phosphono, phosphono esténﬁé et pyridyle; et
.- 6t hyl - 3-f ‘i? erﬂa@mo "9“91 &stﬁéﬁ ona/car bonyl - 3- vi nyl -

cepheméo7 yI3 f 8 é,
hl or hydr at eanotms&o & od%-a ; ;%E% 23 not%’%&fgﬁm‘ﬂ°
{N-(4-benzhydr Btbdéﬂg/s}ﬂah mgyehdné?anun Cly.lhnsliequel R est un groupe cycloalcenyle en C; a C,, alcynyle en

EGphbire- 7- yEa Goaalobmiasy (C) @i dartionrialoéarie mﬁmaf “’{ g@frninﬁmpﬁnuwma@mmkwe enC,
Ehi or hydrait i crsbealalge am 8 Ca). carboxy estérififlaliyla am G21rh 31119 97 G 121% £mine- £ °P;1b°xV°

bstltué kyleen C, substitué par un groupe acylammo et un'groupe oxy esteritie, cyano alkyle

C,).

6. Procédé selon la revendication 5, dans lequel R? est un groupe carboxy.

o 20 7. Procédg selon la revendication 6, dans lequel R* est un groupe carboxy{alkyie en C, & C,).

8. Procéde selon la revendication 7, dans lequel R est un groupe 2-aminothiazol-4-yle.

9. Procédé selon la revendication 8, dans lequel on prépare l'acide 7-[2-(2-aminothiazol-4-yl)-2-
carboxyméthoxyiminoacétamido}-3-vinyi-3-céphéme-4-carboxylique ou son chlorhydrate ou son sel
disodique.

25 10. Procédé selon la revendication 8, dans lequel on prépare le trihydrate de l'acide 7-[2-(2-
ammothlazoM—yl)-2-carboxyméthoxy|mmoacetamldo)-a-vnnyl-&cépﬁéme-lt-carboxyllque

11. Procédé selon la revendication 6, dans lequel R! est un groupe 2-aminothiazol-4-yle et R* est un
groupe alkyle en C, 3 C,. ’

12. Procédé selon la revendication 11, dans lequel on prépare I'acide 7- [2—12-3mmoth:azol-4—yl)-2-

30 méthoxyiminoacétamido]-3-vinyl-3-céphéme-4-carboxylique ou son sel disodique,
13. Procédé selon la revendication 5, dans lequel: R? est un groupe mono- ou di- ou triphényi{alcoxy en
f C; & C;)carbonyle, (alcanayloxy en C, & C;} (alcoxy en C, & C;)carbonyle, (alcoxy en C, & C;)carbonyle,
‘_ H amino- et carboxy-substitué, ou (alcoxy en C, & C,)carbonyle substitué par un groupe {alcoxy en C; 3
C,)carbonylamino et mono- ou di- ou tri-substitué par un groupe phényl(aicoxy en C, & C,)carbonyle.
35 14. Procédé selon la revendication 13, dans lequel: R* est un groupe (alcanoyloxy en C, a C;} {alcoxy en
C, a C;)carbonylelalkyle en C, & C,) ou (alcoxy en C, a.C;)carbonyle (alkyle en C; & C,).

15. Procedé selon la revendication 14, dans lequel:

R! est un groupe 2-aminothiazol-4-yle.

16: Procédé seion la revendication 15, dans lequel on prépare le 7-[2-(2-amincthiazol-4-yl)-2-pivaloyi-

40 oxyméthoxycarbonyiméthoxyimino-acétamidol-3-vinyl-3-céphéme-4-carboxylate de plvaloyloxyméthyle
\_ 17. Procédé selon fa revendication 13, dans lequel:

R! est un groupe 2-aminothiazol-4-yle et

R* est un groupe alkyle en C, 3 C,.

18. Procédé selon fa revendication 17, dans lequel on prépare le 7-{2-(2-aminothiazol-4-y{)-2-méthoxy-

45 iminoacétamido]-3-vinyl-3-céphéme-4-carboxylate de pivaloyloxyméthyle.

19. Procédé selon la revendication 3, dans lequel on prépare

le 7-[2-(2-aminothiazol-4-y1)-2-{(1- méthyl-s-pyndlno)—methoxylmlno}acetamldo]-s-vmyl -3-céphéme-4-
carboxylate ou son chiorhydrate,

le 7-{2-(2-aminothiazol-4-yl}-2-{{1-méthyl-2-pyridino)-méthoxyimino} acétamido]-3-vinyl-3-céphéme-4-

s0 carboxylate ou son chlorhydrate,

ie méthyisuifate de 1-méthyi-3-[1-(2-aminothiazol-4-yi}-1-{N- (4-benzhydry|oxycarbonyl 3-vinyl-3-
céphéme-7-yl)-carbamoyl}méthyléneaminooxyméthyl]pyridinium ou son chlorhydrate,

ou le méthylsulfate de 1-méthyl-2-[1-(2-aminothiazol-4-yl)-1-{N-(4-benzhydryloxycarbonyl-3-vinyl-3-
céphéme-7-yl)-carbamoy!}méthyléne-aminooxyméthyl)pyridinium ou son chlorhydrate.
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