NCNEM@EmALwam NS SBSHTILEED | N THES ANDEQSINTE (14 BY A -
—R&D" | CAL, PROCESSES FOR THEI R ﬁﬁgwﬂ/mpu AND

215 |
BEN_ZOT @o002/04

THEI R USE

AS NEDLQANENIS-”" ‘The present

cont &ining a

 pdsiti onthis Sh

cﬁhp05|t|

- subj-ect of
[err].

or an (R 'S) m xture,
( dr)org)z;n:JmhacipptasdHt vilriwein figmm e atRisertd  nRjwe iagphajosipor iasd
' den&bﬁeé o ? fa{}@uﬁﬁébltﬂﬁf&ﬁﬁ}gﬁﬂow nrnsmﬁ rHd8a12 AP 1 @M

- or one of the ra
cont ai ni ng 1¢hgin in position 7,

m ner al

Rerr],

5

10

15

20

25

30

35

fo;mula (I):

atison ‘process, their use as medi canents, the

thenland t he new i nt er medijat es obtai ned. A
is the products of 'genergsénml @ )6( -

invention rel ates to new ce QP orins
suiﬁ Qﬁg&dbenz ony| m no radi cal on the si dec‘cﬁ) rﬁ%ﬁ
(1) synis wn 4 RY 0 f-orrg
i.n the formof an internal salt or their salts with

-al kyl

osen from.t radi cal s: hydroxy,
'use as

their prepara ion process, thei
medicaments, the compos1t10ns containing them and the new

v, -

intermediates obtained. .
A Subject of the invention is the products of general
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(1)

LN
Syn isomer, in (R) or (S) form or an (R,S) mixture, in the
form of an internal salt or their salts with mineral ox -
organic acids, in which formula:
R1, Ry, R3 and Rg, identical or differenb, represent a
hydrogen atom, a halogen atom or one of the radicals chosen
from the following radicals: hydroxy, alkyl containing 1 to'4
carbon atoms, optionally substituted by one or more halogen
atoms, alkoxy containing 1 to 4 carbon atoms, mercapto,
alkylthio containing 1 to 4 carbon atoms, nitro, cyano,
amino, alkylamino containing 1 to 4 carbon atoms,
dialkylamino containing 2 to 8 carbon atoms, carbamoyl,
(alkylamino) carbonyl containing 2 to 5 carbon atoms,

{dialkylamino) carbonyl containing 3 to 9 carbon atoms,

carboxy, alkoxycarbonyl containing 2 to 5 carbon atoms,
acyloxy containing 1 to 8 carbon atoms,



car2B692.aPbnd2: dpt | MAAIA0P S8R i tuted DYANDERSBL &% e hal ageh at oms, -al 14h983/040
contairning 1 to 4 carbon atopgffrgétHpt o, al kylthio containing 1 to 4

carkhon atons, nitro, cyano, am no, alkylamno containing 1 to 4 carbon

atons, dial kylam no containing 2 to 8 carbon atons, carbanoyl, (alkylam no)
carbonyl. containing 2 to 5 carbon atons, (dialkylamnmno) carbonyl

containing 3 to 9 carbon atons, carboxy, alkox carbonmmmsﬂ&ukmsmh eﬂmﬁb 5
carbon at.ons, acyloxy containing 1 to & @arbon atons,

‘[err] in which Rx and Ry, identical or -different, rep gen
atomor a alkyl radical containing 1 to 4 carbon atons, en S a
hydr oxy radi cal or an al kyl oxy radi cal cg&talnlng 1to8 carbon at ons,
bei ng understood that when R3 rgﬁéﬁﬁ enfs a hydr oxy radical, or an aIkonxy
radi cal’ containing 1 to 8 carbo Rlerr], Rerr] and R err] do not
all represent a hydrogen atom A andAN Rydentlcal or different, represent
a *hydrogen atom an equivalent of an alkall or aIkaIine earth net al ,
magnesi um anmoni um Qr an am no organic base one onl each of the
groups CF el ArdrchodPeranda Ry drdedddcadops, fd]lftfﬁé’e\ﬁévy qu Hhi& i es that
the CH[ err] Rydrdgeyt citfore Br ke alkylhaadienlZ contialindmgand td o rc]arbon

represents, 'e& the quat ernary amoni um form- one of the follow ng radicals:
[err]

Ry represents a hydroxy radical or an alkyloxy radical
containing 1 to 8 carbon atoms, _
10 it being understood that when R3; represents a hydroxy
- radical, or an alkyloxy radical containing 1 to 8 carbon
atoms, Ry, R, and Rg do not all represent a hydrogen atom,
A and A’, identical or different, represent a hydrogen atom,
an equivalent of an alkali or alkaline—earth metal,
15 magnesium, ammonium or an amino organic base, or one only or
each of the groups C02A or CO5A/ represent Coy™ ‘,
the wavy line signifies that-the CH,R; group can be in the E
- or Z position and Rg represents, in the quaternary ammonium
form, one of the following radicals: .

20
" ; I e i CH,) R v
£ -, T X R [+] R C 3 L Lt
Uy J\ ~ EPU D I Us e y ’
N =~ R e o2 N / 4
T - : ]
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g 2 S &L ~y% = ]

in which X represeﬁts CH,, NH, O or §;

35 Q, J, ¥, T, U, V, W and 2z, identical or different, represent
'independently of each other CH or N, it being understood that
each of these cyclic radicals contains 1 to 5 hetero-atoms,
‘that at least one of these heteroatoms is the nitrogen atom

/
b Y
‘0
o
e e __:—._——-’ )
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identi-cal or different, reprdd@fg 578iddependent |y of each other CH or N, it '
bei ng understood that each of these cyclic radicals contains—tto 5
hetero-atons, that at |east one of ‘these heter.oatons |s_t € ML e Rdam
and.-t hat these cyclic radicals can be substituted by onér
radicals; Rand R, identical or different, represent a h mm\m'
al kyl radical containing 1.to 4 carbon atdns, an al kyl oxy
containing 1 to 4 carbon atons a hal ogen atom a cyano radical, one of the

follow ng radicals: C02-Q1, NQerr](Qerr]), NQerrLllqerr] . .
SO[err] - h«leanq(tm@trFyesescmﬂpeﬁrradmpﬁ cparPp e RFr]
CH err]-CN, #dfert] oo- ﬁ{efahlbalghlch Clerr] and Qerr] identical or -

di ff erent prese ato L an al k I to 4
car bon atoms'g é g #@é?& gb?fereﬂght¥ggfggegg g?%ﬁ?gnres?%éent
an al kyl raohmaallsnht aadqulaconbsu-ndngaﬂb@p 4t gnrsboopatgnabIyns@blsrlmQYed
by one ofgthg,§ §i'§UﬁEé§B?HQ'?aESd4aEQ¥SoB05t5h§ndaRhalﬁ endetéRd 4ine

|nd|cates that Plerr err] can optignally formw th {he nltrogen atom
to which the§yane Fadkeal.aoRet eﬁoepa odileWingoragifghfer 9271 By alkyl

r adi cal contm-m@g(@ 30 HQeaRHoR aoQHENQNQgBancsnuHle NHeCbyQy , PCBEN+OH,

| sopropyl, 3’:&34’ oL Obuhié' —c§eCcR”t¥. Lega}uBHt é' QRQ' ﬁa' S dentlc?% or
at kyl oxy ra cont&ini g meant X oXYy,
propoxy, is ﬁggggntbupggyesent a hydrogen atom or an alkyl ra ical

10 containing 1 to 4 carbon atoms, P;, P, and P3, identical or
different, represent an alkyl radical containing at most 4
carbon atoms, optionally substituted by one of the _ .
substituents indicated above for R and R’, the dotted line
indicates that Py and P, can optionally form with the

15 nitrogen atom to which they are linked, a heterocycle Hlth 5
or 6 members. _

By alkyl radical containing 1 to 4 carbon atoms is meant'
methyl, ethyl, propyl, isopropyl butyl, isobutyl, sec—butyl

" or tert—butyl radicals.

20 . By alkyloxy radical containing 1 to 4 carbon atoms is
meant methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy or tert-butoxy radicals.

By alkylthio radical containing 1 to 4 carbon atoms is
meant methylthio, ethylthio, propylthio, isopropylthio,

25. butylthio, isobutylthio, sec-butylthio or tert-butylthio
radicals. , .

By alkylamiho,rédicai containing 1 to 4 carbon atoms is
meant methylamino{ ethylamino, propylamino,'isopropYIamino,
butylamino, isobutylamino, sec—butylémino or tert—butylamino

- 30...radicals. '

By dialkylamino radical conta1ning 2 to 8 carbon .atoms
is meant notably dimethylamino, diethylamino, dipropylamino,
diisopropylamino, dibutylamino, diisobutylamino, ethyl '
methylamino, propyl methylamino, butyl methylamino, propyl

. 35 ethylamino radicals. - ’

By (alkylamino),carbonyi radical containing 2 to § -
carbon atoms is meant notably (methylamino) carbonyl, .
(ethylamino) carbonyl, (propylamino) carbonyl,
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contaihing 1 to 4 carbon aton§l?2(8 578E6it net hyl t hi o, ethylthio, propylthlo

i sopropyl thio, butylthio, isobutylthio, sec-butylthio or tert=butyl-thie—
radi cal s. By al kyl ami no radical containing 1 to-ﬁmgﬁ&gggggn IS,

meant net hyl am no, ethylanmi no, propylanino, isopropyla

i sobut yl am no, sec-butylamno or tert-butylam no radi CQJM"J"‘,MI B
~dial kyl ami no radical containing 2 to,8 Carbon atoms is
di et hyl am no, di et hyl am no, dipropylanino di i sopropyl am no, di butyl am no,

di i sobutyl am no, ethyl nethylam no, é met hyl am no, buti met hyl am no,
propyl ethy|&nsqgrpauagmngo) carboay an ytx#aﬁbyOéapeshyny aHPéhFals-

containing 2 to 5393Ehﬁ@x@b@@beh?lﬂﬁaﬁicamtébhﬁaiﬂEhBYEaﬁbne)cﬁﬁbbﬂnﬁhom
(et hyl am no) ,car bon

L (T sot 88y MaARkonotAPIT e EhORYeRFhRRKL ELPRENSRTPRRYE Fadicalsy,

al koxycar bonyl raBycdﬂladkwawmxng)Zcamangarbadiaaéncoatneanngnataol9

met hoxycagbopkpoR! JepKEn ﬂ%lanrtaQbﬁabiy (aimeBhyl dhahby éH!rBS)\ g bony!
radi cal containin carbon a ”ﬁ IS neaE; not g TO)
dil g agpgarels

carbonyl , (di{dig¥ X%?NGP°BaFBGPVPY ¢di{FABpSPY HSP°SaFBB
By acyloxy rad|cabyca&yab&wngaﬂiba18coathmnlagonstbsaneaabonohabm$ acetoxy

propyonyl oxy grmgggioxg%é Qa%b%%8§xé g{oH§XnDi59%ﬁBr Ferr?l

fluorine, chlori bronln P[err]
forma heterﬁeﬁepebm th the nitrogen atomto which they are Ilnked It may

be a pyryelidine, B? MRy R id abaatldlmguorlne,whanoB&ﬂer]bteaaaaents
an al kyl oxy. radlc |ttn%%Dbe in particular an acetoxy, propionyloxy or
benzoyl oxy r Q8i ¢20ine atoRmng the val ues of A there can be nentioned-an

equi val ent of sodWhep Pt assi Wy forwheuletezbeyole waghethenmitrageonatom .
There can beBeghheRetney 8% 1RKeMI22tCnaFSBE: aMByR¥bITHARe, PROPY! aM Ne,

trimethylamn
morpholzne or a piperidine.

15 When R, represents an alkyloxy radical, it may be in
paiticular an acetoxy, propionyloxy or benzoyloxy radical.
Among the values of A’ there can be mentioned an
‘equivalent of sodium; éotaséium, lithium,'calcium,_magnesium
or ammonium. There can be mentioned, among the organic
20 bases, methylamine, propylamine, trimethylamine,
diethylamine, triethylamine, N,N-dimethylethanolamine, tris-
[ (hydroxymethyl)—amino)-methane, ethanolamine, pyrldlne,
picoline, dicyclohexylamine, morpholine, benzylé&lne,
procaine, lysine, arginine, histidine, N-methylglucamine.
25 The products of formula (I) can also appear in the form
- of a pure internal salt, in salified form or in a combined
form with the acids of the solution. Among the acids with
which the product or products of formula (I) can be salified,
there can be mentioned. amongst others, the following acids:
30: acetic, trifluoroacetic; maleic, tartaric, methanesulphonic,
benzenesulphonic, para-toluenesulphonic, phosphoric, '
- sulphuric, hydrochloric, hydfobromic) hydroiodic.
In a preferred method of the invention, A’ represents a
hydrogen atom and CO,A represents COy . '

- 35 The expression in the form of quaternary ammonium -»
indicates that the Rg radical is linked by the or one of the
nitrogen atoms that it contains. ) -

A particular subject of the invention ie the products of

53
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in the formof a pure interna
conbined formwith the acids of the solution
t he product or products of formula (1) <& -be salifie
menti oned anongst ot hers,
tartaric,

par a- toIuen@gﬂdyyyngbrﬁuygnﬁyyl
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pi col i ne,
benzyl ami ne, procai ne, arglnlne
The products of"fornul a é}n qmm Iso

salt, in salifhig8hett
( mhlch

Among t
trifluoroacetlc,
JH iU idboviey 4P - 1} 1L,
hgﬂ of the |nve%ﬁ%§y(%§tgggﬁ%£éﬁgi a

rr]. The expression i.n the
I ndicates that the R err] radical is |inked by
it contains A particular

wﬁlch gigzliikepresents one
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or also one of the following radicals:

pyridine,

nor phol i ne,
N- et hyl gl ucam ne.

the follow ng acids: acetic,

met hanesul phoni c, benzenesulphonic
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A more particular subject of the inventioh_is the

‘products of general formula (I) as defined abovgpin which Rg

represents the quinolinium, isoquinolinium, 4-(methylthia)—
pyridinium, thieno(2,3-blpyridinium, imidazo(1,2-a)pyridinium
radical or the 6,7-dihydro—SH—pyrindinium'radical, those in
which Ry and R; each represent a hydroxy radical and those in.
which R, and'as each represent a chlorine or fluorine atom,
those in which R; and R, represent a fluorine atom and those
in which R, represents a methoxy radical and one of Ry or Rg
represents a chlorine atom. _

A quite particdlar subject of the ipvention is the

- products of which the names follow:

- the internal salt of (6R-(3-(E) 6alpha, 7beta(Z)))-1—(3-
(7-(((2-amino—4-thiazolyl) ((carboxy-(2,3-difluoro-4,5-
dihydroxy—phenyl)—methoxy) imino)—acetyl)-amino) 2-carboxy-8-

- oxo~5-thia-1-azabicyclo( 4,2, 0]oct—2-en—3-yl)-2—propeny1)

imidazo(1,2—-a) pyridinium,
— the internal salt of (6R-(3—(E) 6alpha, 7beta(Z)))-1 (3-

@oo7/040
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formula (1) as defined -abovegijigy shigh R err] represents the qui nol i ni um
i soqui nol i nium 4-(nethylthi.o)- pyridinium thieno[2, 3- ium

i m-dazo(1, 2-a)pyridiniumradical or the 6,7-di hydro- 5H pyrﬁgl kaﬁced

~.fadical, those in which R3 and R4 each represent a hytis
those in. which Rlerr] and R err] each .represent a chl \‘RQ& i ne-
atom those in which R err] and R err] +epresent a qu t hose
in which Rerr] represents a nethoxy radical and one o R[err] or Rerr]
represents a chlorine atom A quite particul ar .subject of the

i nvention Ismhe(p@osﬂ%e-@imbaﬁ@wbp Hg{m;ép}lpzv scalbpubréespal salt of

6R- (3-(E 7beta(Z 2- am no I
(car boxy. ( 22 8Puirpherehantl) apabaed- EFLL AT S Hid-cazboxy-o-
) -acetyl) - anbro)5-Rhta+rboagaBicyclol4,2,0]oct~- 2—en—3—yl) —2—-propenyl )~

5-thia-| I 3-yl)-2- I d 1, 2-
o M R Y
REPLACEVEAT sHeRe internal salt of 6R- - E 6alpha, 7beta 1-(3-
g 7h(((:l (2-am Eoﬂﬂhzaaﬁiubﬂ(-{:ﬁﬁab@xﬁi2( Ecalitbod (2323c1410ro-4 5-

| rox car

o0 5. th o 1SS BT ST EhTRodh STt Yo A Th‘h’e Srvadetinisaming)s)
pyri di ni um Z—chebonveﬁﬂaxos§+thlaﬁ1f&ﬁﬁbiﬁj@QOBﬁl%h@]odbeZaﬁmﬁ??Yl)fg—

7- 2- b 2-chl 4, 5-
é|h§g§oxgngnﬁ5tﬁ%§*? ﬁihbliﬁiéﬁ oxy-{(2-chl or o

Xy -|n1no ace
2- car box}98-oxbbg %ﬂ grne gzﬁﬁ}Eyﬁfog Q(QW %Et Qfé%ae }P?%QIZ))) 1-(3-
propenyl)quiOmL{n(aﬂamino—4-th1azolyl) ((carboxy-(2,5—-dichloro-3, 4-

dihydroxy—phenyl)-methoxy)—imino)-acetyl)—amino)-z—carboxy—s—
- oxo-5~thia—1-azabicyclo(4,2, 0]oct—2—en-3-y1)-2—propeny1)-
6, 7-d1hydro-5—H-pyr1ndlnlum,

15 -~ the internal salt of (6R—(3—(E) 6alpha, 7beta(z(s*)))) 1—
(3—-(7-(((2-amino-~4~thiazolyl) ((carboxy—(3,4-dihydroxy-5-
fluorophenyl )-methoxy)—-imino)—acetyl )—amino)—2-carboxy—8-oxo-
5-thia-1-azabicyclo[4,2,0]oct—2~en-3-yl)—2—-propenyl)—

~ quinolinium, _ _ _ _

20 - the internal salt of [6R-[3(E), 6alpha, 7beta(z)]1-1-[3-
[7-( [ (2-amino~4~thiazolyl) [[carboxy—(2~chloro-3,4—dihydroxy-
phenyl)—methoxy]—1mino]—acetyl]—amino] 2—carboxy—8—oxo—5— '
thia—1-azabicyclol[4,2, 0]oct-2-en—3—yl]-Z-propenyl]- '
quinolinium (R) or (S) or an (R+S) mixture,

25 - the internal salt of [6R-[3(E), Galpha,'7beta(z)]];1—[3-
t7-[[(2—amino-4—thiazolyl) [ {carboxy—(3~cyano—4, 5—-dihydroxy~
phenyl)-methoxy]—imihb]-acetyl]—amino]—2—carboxy—8—oxo—5—
thia—1-azabicyclol 4,2, 0]loct~2—-en-3-yl J—2-propenyl }-
quinolinium (R) or (S) or an (R+S) mixture, .

30~ the internal salt of [6R-[3(E), 6alpha, 7beta(Z)11-1-[3-

[7-[[(2-amino-4-thiazolyl) [[carboxy—(3-fluoro—4,5—dihydroxy—
phenyl)-methoxy]~imino]~acetyl ]-amino]-2-carboxy—-8~0x0o~5-
thia~1-azabicyclol[4,2 oloct—z—en—s—yl]-z—propenyll- '
quinolinium (R) or (S) or an (R+S8) mixture,

35 - the internal salt of [6R—[3(E), 6alpha, 7beta(z)]]—7—[5—
17-[[(2-amino-4-thiazolyl) [[carboxy—-(2,5-dichloro-3,4- _
dihydroxy-phenyl)-methoxy]-imino]-acetyll-amino]~2-carboxy—8-
oxo-5¥th1a-1-azabicyclo[4,2,0]0qt—2-en—3—y1]-2— '
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(7-(((2-ami no-4-thiazolyl) ((tEbDieEL 2, 5-dichl pro-3, 4- .

di hydr oxy- phenyl ) - met hoxy) - i m no) - acetyl ) - am no) - 2- car boxy- 8-

.0X0-5-t hi a- 1- azabi cycl o[ 4, 2, 0] oct - 2- en- 3-yl ) - 2- pr openyT) -

"6, 7-di hydro-5-Hpyrindinium - the internal salt of (,@Ei-;eét?ﬁa en Bl
7beta(z(S*))))-1- (3-(7-(((2-am no-4-thiazolyl) ((carf droxy 5-
f1 uor ophenyl ) - net hoxy) -i mi no) - acet yl ) - améo) - 2- car box bm m\‘i

5-t hi a- 1- azabi cycl o[ 4, 2, 0] oct - 2- en- 3-yl ) - 2- propenyl )

internal salt of [6R-[3(E), 6al pha, 7beta(z)]]-1-[3-

[7-[[(2- ani pmo@ehmmﬂlydrjo[{.ch-rmlpwj(dimmmr(dec disly dmoyap- (R+S)
phenyl ) - met Fﬁ em no] - acet'yl ] -am noj] - 2- car boxy -8-o0x0-5- thia-1

o e L AR ST T T2 ™
7bet a(2) ]} - 1731 (R7dnlind-aa¥tin-ad1ilaz dl (darboxy—( 2, 5-dichloro-3, 4~ -
[[car boxé @;%%Q%ﬁ-}h%é}?’ﬂ RIERBAA i 'L‘B@le] N At Walr boxy—-8-

- am noj
thia-|- azabpsyc-lsor[thl@-d]mamm,]Z.ﬂ]m@pehﬂq-J-mMrr@erM)]—or (S)
% ?n (Z R+S) mbqugnumt $Rlors arf jﬂ+§)6|ﬁu[>a{@e 6al pha,
[ [ga?(boill] ig_ Lg&oLE"% %%Oﬁ# W&ZOH ), 6alpha, 7betalZ(s*)]]]1-1-
pﬂenyl) rreLIﬁG*yﬂ—l[m(rm-]anﬁam-yd-]tmzmi]ym delrdembo@-d®-cyano-4, 5—- |
thia-1 a - ni —d S
or an (%éS) %1}“ h%&y&pq}ﬂ?]i)znt@ﬁwsﬂaﬁ%lﬁ&?% lé!.-.{éf?,ld] zu_@a(zl@o,&r -
 7bet a( 2) ] | - PXPFS-EhiAIAnA YL 4 A1 QA9 (e yl(lzzs‘ﬂf%ﬂ“dﬂd? 4-
di hydr oxy- phhﬁ;hb{msthm@dynﬁmﬁ]unﬂcetyl] am no] - 2- car boxy- 8-
0xo-5-thi a-1- abl oct
-8-  propeny tehl en allsl Zﬁ pyrlad‘5 ?ﬁum%’«(sg)l)'r %(ag)pha, é’r?e( §)) I i
t he internal léal—'@mﬂc[—el%t[f@(@)o gHgarheetys( (2 ,|5~-diqhdoro-3, 4— .
grh%ggl 3%%8?9&&-@:@1@}1\@ ][)[—G&f celg_%l"&% < tg(l:’)a?mino] 2—-carboxy—8-
oxo-5-t hi a- ?xﬁz Bi g* 3[‘ng% oi—"t'r?y g ]ﬁ‘iné'% rﬁ'ltﬁr)%cﬁfot?(ﬂ“iyr%]um (R)
or . (S) or ahseRuSpoditntimme,(R) tdre (S) ermaln s(aiﬂs)oﬁni{mr[e?;( E), 6al pha,
7bet a[ Z(S*) L] knd- ihtehchidl (aMdlo-(bE-T FEY Y datdizd” byetaGnavane b-17-
([ (2-amino-4-thiazolyl) [[carboxy-(2,5-dichloro-3,4~ '
20 dihydroxy~phenyl)-methoxy]-imino]-ace t'irl ]-amino]-2-carboxy-8~
ox0—-5— thia—1—azabicy¢lo[4 2,0]oct—2-en-3-yl]- 2—-propeny1]—‘
4—(methylthlo)-pyridinium (R) or (S) or an (R+S) mixture.
Also a subject of the invent:.on is a preparatlon process
for the products of formula (I) as defined above,
25 characterized in that the aromatic aidehyde of formula (II):

infum - th

35 L S (1I) : e

in which R, Rz, Ry, Ry and Rg are as defined above, is if
' necessary protected in its reactive functions and thus
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0Xxo0- 5+t hi a-1 -azabi cycl o[ 4, 2, 0] 208ce+2££&n- 3-yl ] - 2- propenyl ] - :

thieno[ 2,3-b]pyridinium - the internal salt of [6R-[3(E), 6al pha,
7beta(2)]]-1-[3-[7- [[(2-ami no-4-thiazolyl) [(carboxy-(2,5-dichloro-3,4-
di hydr oxy- phenyl ) - met hoxy] -i m no] - acétyl ] -am no] - 2- car boxy- 8-

0Xx0- 5-thi a-1-azabi cycl o[ 4, 2, 0] oct - 2-en-3-yl]-2-propenyl ]- isoquinolinium
(R or (S) or an (R+S) mixture, - the int®rnal salt of [6R[3(E), 6al pha,
7beta(z)]]-1-[3-[7- [[(2-am no-4-thiazolyl) [[carboxy-(2,5-dichloro-3,4-
di hydr oxy- phenyl) - net hoxy -i m no]-acetyl]-am no]-2-carboxy- 8- :

0X0- 5-t hi a- leinadi te@ | Ni¥o 2aR)] Scdmet bo -k ey de poH pEowhhla (IDgy:
4-(methyl thio)-pyridinium (R) or (S) or an (R+S). m xture. Al so a
subject of the invention is a preparation process for the products of
fornula (1) as defined above, charactleciz& in that the aromatic aldehyde
of forrmula (11): f [err] in which Rerr],
Rlerr],. g[err] Rlerr] and Rlerr} are def rped above, is if necessary

“protected in its reactive functiors d thps
- 9- converted into an aromati c al dehyde |pf formula (I1)p:
Rap
10 . (II)p_

in which R1p, RZp' R3p, R4p and Rsp represent respectively

the values of Ry, Ry, R3, Ry and R; as defined previously ox

a protected reactive function, said aldehyde of formula (II)p‘
15 is homologated into an alpha-hydroxy acid of formula (III).

c
_ . . RgPo /L /REP
20 | "
' . - R.? \?-4?;
’ : (II1)

- 25 which acid is esterified into an élpha—hydroxy ester of
formula (IV):

*

30°¢ /
) \aped
Th\S She t ‘\\ ‘
35

in which Ry represents the remainder of an easily-cleavable
ester, said alpha-hydroxy ester is treated with R-hydroxy



[ er#3/02 "98 13:44nhi @o1BpersrleR] err], RUANPERSOR[&co] and R err] repreésegiors/o40
respectively the values of R{@prj Rj;egr] Rlerr], Rerr] and R err] as .
defi.ned previously or. a protected reactive functlon sai d al dehyde of

formula (lIl)[err], is honologated into an al pha- hydroxy acid of fornula
(ry: Jerr] . which acid is esterified into an al pha-hydroxy
ester of fornmula (1V): [err] : i n which R7

represents t he remmi nder of an easily-ctedQabl e ester sai d al pha-hydroxy
ester i's treated with N-hydroxy : _

phthalimide to give a derivative of formula (V):

5
10
which derivative of formula (V) is reduced into an o-
substituted hydroxylamine of formula (VI):
. : . 0
.15 _ NN i
Seff Cor.

RlFr l )
vn) o

which product of formula.(VI) is condensed wiEh a derivative -
25 of (2-amino-thiazolyl)-glyoxylic acid of formula (VII):

FHRg

s \\n\\iﬂi‘i‘iﬂ\i‘\iﬁiﬁ

in which Rg represents a hydrogen'atom or a protective group
of the amine function, in order to form the derivative of the



- D2Qse2 '9phtibadd mi dBoimmegsrea 6 deri vat ANDERSOR @ coil a_( V) :

[err] ' ‘whi ch deri vat bv@gogq;ﬁgg mila (V) is reduced into an 0-.

substituted hydroxyl anmine of fornmula (Vl): - _
whi ch product of formula (VI) is condensed with a derivative of

[@o12/040

[err]

{2-am no-thiazolyl) -glyoxylic acid of formula (VIIl):

5 N¢c\c/ox
1] t n
no” g’ °
Ry¥ Rep
10 ' Ryp R P
Rap
(VIII)
which product of formula (VIII) is amidified with an ester of -
15 7—amino—3-(3-chloro-1-propenyl)—8—oxo-5-thia—1—azabiCyclo—
(4,2,0]oct—2~en-2-carboxylic acid hydrochloride of formula
(IX): | - o -
RCI . Hz.“\ 7 $ |
2(_) ' 0/—-" cﬁ._"—cumcnz-'C1
c Ry
Oé \0/ 3 . /
| (IX) o
25 or its salts, in which'Rg represents the remainder of an
easily-cleavable ester, to give a derivative of 7-(N-
substituted amido) 3-(3-chloro-1-propenyl)-8-oxo-5-thia-1~
azabicyclo(4,2,0]oct-2-en—2—carboxylic acid of formula (X):
30-2
35 .

-1 -

'a,lpha_—h-ydrox'imino acetic acid of formula (VIII):

-
t Has Been Re“'ace‘i

i
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hydrogen atom or a protectiveigyotm¢pf the amne function, in order to

formthe derivative of the . al pha- hydr oxi mi no acetic acid of

formula (M11): [err] whi ch product of formula (VIII1) is

amdified wwth an ester of 7-amno-3- (3 -chloro-1 -propenyl

) - 8- 0x0-5-thia-1 -azabicycl o- - .
' - 12 -

5 .
C N S
s
i ] i
R c (o] o - | )
N0 i o? CH==CHMCH,—C1
RyP RcP ~C R '
1 S 0/ \o/ 9
10
RZP RqP
RLP
3 (X)

15 which product of formula (X) is converted into an analogous
3-(3—iodo-propenyl) of formula (XI):

20 U
D N
N H ~ .
. v\ _-N o S o |
N M A e o S
0 o '

o CH=THMCE,—1I |

: | !
25 - ) R - g s
AN %/_"‘P : oéc\orns g

30°¢

' (x1) |

which product of formvla (XI) is treated with a base of

. formula Rg in order to obtain the product of formula (XII):
35 '

This Sheet Has Been Replaced

HHA




[4,:22,/02]666- A2e4p 2- cBobsySTEr6aci d hydr dNDERSON e ©b formul a (rx:
i whlehqﬁierr] represents the remnai nder of an
to glve a“derivative of 7-(N -- substituted an1do)

[err] or its
easily-cl eavabl e est

salts,
er,

3-(3-chloro-1. propenyl) 8-o0x0-5-thia-1 -
-en-2-carboxylic acid of formula (X);
whi ch product of

formul a (X) is converted into an analogbu%33‘(3 i odo- propenyl) of fornmula

azabi cycl o[ 4, 2, Q oct -
- 12 -

(X))

10

[err]

[err]

¥HR,

C. - N
/\/

o ¥ e \\*-T .
i | i

s

o 0 _~—N
R, ek N CH=CRMCH,—R,
R, P RgP .04‘:\0/39 '
RyP ReP
RyP
(X11)

@o14/040

from which product of formula (xX1), if desired, the (E) or..

15

(2) isomers are isolated or the (2Z) isomers are converted

into (E) isomers and which product of formula (XII) is
subjected to one or more of the following reactlons, in any

order'

a) cutting by hydrolysis or by the action, of thiourea of all

20

amino radical or the hydroxyl radlcals,
b) esterification or sal1ficat10n of the carboxyllc radical
or radicals by a base, _
c) salification of the amino radical by an acid,

25

into R or S.
Also a subject of the invention is a variant of the
process described above, characterized in that the O-
substituted hydroxylamine of formula (VI) is condensed with
307 the product of formula (XIII):

35

or part of the ester groups or the protective groups of the

/

d) separation of the products in the form of an R,S mixture

is Sheet Has Been Replaced
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to obtain the product o or I

Jooptarn TR 4r8hhd 13-

[err] y e— N
o _ —

" ThlsShe

- //ﬂ/l///ﬂl/////:/l/?iﬁ”

.ls‘_‘\\
\.-’. '
€
5 ,C\' N s
0¥ T N7 \|
"'..o//' "\‘/’\_cg;_—_cu.mcuz-=6
'}c\ ~% ' .
2 o .
. r
10
{X1I1Y)

to give the product of formula (XII) as defined previously.
The protected_hydroxy functions that can be represented
by R1P; Rypr R3pr Ryp and Rgp, are chosen from acyloxy groups

15 such as for example formyloxy, acetoxy, propionyloxy,

' chloroacetoxy, bromoacetoxy, dichloroacetoxy, '
trichloroacetoxy, trifluoroacetoxy, methoxyadetOxy,
phenoxyacetoxy, benzoyloxy, benzoylformoxy, p-nitro
benzoyloxy. The following groups can also be Mentioned:

20 ethoxycarbonyloxy, methoxycarbonyloxy, propoxycarbonyloxy,
2,2,2~trichloro ethoxycarbonyloxy, benzyloxycarbonyloxy,
tert-butoxycarbonyloxy, 1-cyclopropyl ethoxycarbonyloxy, .

' phthaloyloxy, butyryloxy, isobutyryloxy, valeryfbxy,
isovaleryloxy, oxalyloxy, succinyloxy and pivaloyloxy, -

25 phenylacetoxy, phenylpropionyloxy, mesyloxy,
chlorobenzoyloxy, para-nitrobenzoyloxy, paraétert-butyi
benzoyloxy, caprylyloxy, acryloyloxy, methylcarbamolexy,
phenylcarbamoyloxy, naphthylcarbamoyloxy.

‘The follow1ng radicals can also be ment;oned. phenoxy,
30-“4—chloro phenoxy, tolyloxy or tert-butyl phenoxy, tetrahydro-
. pyrannyloxy, tetrahydrothiopyrannyloxy, methoxytetrahydro—

pyrannyloxy, trityloxy, benzyloxy, 4-methoxy benzyloxy,
‘benzhydryloxy, tribhloroethoxy, 1-methyl-1-methoxyethoxy, or
alkoxy alkoxy—methyl'radicals such as methoxy ethoxy methyl.

35 Two adjacent hydroxy radicals can be protected by * '
forming a methylenedjoxy, isopropylenedioxy, 1,1-cyclohexyl
bis(oxy), diphenylmethylenedioxy, carbonate or hydroxy
borannylbis(oxy) radical.



Pt I ptidict EFou2BP IS X 1), | fUANBERSONCE Cohe (E) or. (2) i some@wie/ods
are‘isolated or the (2 |sonE0QJaﬁeannverted into (E) isoners and which
product of formula (X 1) is subjected to one or nmore-of the followng

reactions, in any order: a) cutting by hydrol ysis or b the actlon of

t hi our ea of all or part of -the ester groups or the pr ek -t he
am no radical or the hydroxyl radicals, bg esterificat] ﬂ tion
of "the carboxylic radical or radicals by &3base, c) 'sal he ,

am no radical by an acid, d) separation of the products in the formof an
R, S mxture into Ror S Al so a subject of the invention is a variant
of the process deThei pedtebted, hglzoayt fungbions that cap bDe tebresented

?g(f'lff)xy' am ngy Ok, LOT LS RY) G CARACRSSY MkbhokbeePaBLlChngbeh Ot fbhathe
‘give-the prOEGE%OUF“QOEFHPES(XWP}h9§YBEPPﬁ¥HeBPQ§YouEF 91°Lyl°x9meth°xy'

acetoxymethoxy, butoxy, isobutoxy, tert-butoxy, pentoxy,

5 hexyloxy, butyryloxymethoxy, valeryloxymethoxy,
pivaloyloxymethoxy, 2-acetoxy ethoxy, 2-propionyloxy ethoxy,
2-butyryloxy ethoxy, 2-~iodoethoxy, 2,2,2—trichloro ethoxy,
vinyloxy, allyloxy, ethynyloxy, propynyloxy, benzyloxy, 4-
methoxy benzyloxy, 4-nitro benzyloxy; phenylethoxy,

10 trityloxy, diphenylmethyloxy or 3,4—dimethoxyph§noxy.

' The 2-methoxy ethoxymethoxy (MEM-0) group is
particularly preferred. '

The remainders of the eas11y—cleavab1e ester groups that
are represented by R; and Rg are chosen from the following -

15 groups: butyl, isobutyl, tert-butyl, pentyl, hexyl,
methoxymethyl, ethoxymethyl, isopropyloxymethyl, alpha-
methoxy ethyl, alpha—ethoxy ethyl, methylthiomethyl,
ethylthiomethyl, 1sopropylthlomethy1, pzvaloyloxymethyl,

: acetoxymethyl, propionyloxymethyl, butyryloxymethyl,

20 isobutyryloxymethyl, valeryloxymethyl, isovaleryloxymethyl,
tert—butylcarbonyloxymethyl,‘hexadecanoyloxymethyl,
pivaloyloxymethyl, propionyloxyethyl, isovalérf%pxyethyl, 1-
acetoxy ethyl, 2-acetoxy ethyl, 1-propionyloxy ethyl, 2-
propionyloxy ethyl, t-butyryloxy ethyl, 2-butyryloxy ethyl,

25 1~(tert-butylcarbonyloxy) ethyl, 1-acetoxy propyl, 1-
hexadecanoyloxy ethyl, 1-propionyloxy propyl, 1-methoxy- .
carbonyloxy ethyl, methoxycarbonyloxymethyl, 1-acetoxy butyl,
1-acetoxy hexyl, 1-acetoxy heptyl, phthalidyl, 5,6—dimethoxy'
phthalidyl, tert-butylcarbonylmethyl, vinyi, allyl, 2-chloro

30 allyl, eﬁhynyl, propynyl, methoxycarbonylmethyl, behiyl' 4~
methoxy benzyl, 4-nitro benzyl, phenethyl trityl, diphenyl
methyl, phenyl, 4-chloro phenyl, tolyl, tert-butyl phenyl,
.3,4—-dimethoxy phenyl, methoxyethoxymethyl, dimethylamino-
ethyl, cyanomethyl, tert-butoxycarbonylmethyl, 2,2-

35 ethylenedioxy ethyl, cyanoethyl,'2;2-dimethoxy ethyl; 2-
chloxo ethoxymethyl, .(2-hydroxy ethoxy) ethyl, 2,3-epoxy
propyl, 3-dimethylamino 2-hydroxy propyl, 2-hydroxy ethyl, 2-
methylaminoethoxymethyl, (2-amino ethoxy) methyl, 3-methoxy
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Rl err], R err] and Rerr], ar@7ﬂhdseﬁﬁfron1acyloxy groups-such as for
exanﬁle f ormyl oxy, acetoxy, propionyloxy, chloroacetoxy, bronDacetoxy,

di chl oroacet oxy, trichloroacetoxy, trifluoroacetoxy, iThiBimeeytiasd; FQI hwd
phenoxyacet oxy, benzoyl oxy, benzoyl formoxy, p-nitro ben mucml I

follow ng groups can also be nentioned: - ethoxycarbonyl E

met hoxycar bonyl oxy, propoxycarbonyl oxy, 2, ¥ > trichloro et oxycar ony oxy,

benzyl oxycar bonyl oxy, tert- butoxycarbonyloxy,_l cycl opropyl

et hoxycar bonyl oxy, phthal oyl oxy, butyryl oxy, isobutyryloxy, valeryloxy,

jsovaleryIpxy,4&kahyﬂanyoLyiaﬂhnﬂhgbrahmdqﬂpmﬂamﬂﬂiﬁwl,phemﬁt@oswoﬂy

pheny![pr;)pijo?)é:tg X e@ﬁﬁrﬂl o>9y,h hew X?é,t HiAr,a- @Jg{r‘b@%ﬁh I zo%l oxyl,

para-ter utyl Dbenzoyloxy, acr xy,-ne yl_car banoyl oxy,

phenyl car banSfFBRPOY, ﬁ hc&&&&ﬁéﬂ%ﬁéﬁ 9/ q(ﬂ Yhiding ladrcal s can

al so be nenttﬁaedlowbeh&hyl,4ZGHbEmOe&hqngchdhjl%I@@th@ﬂ temhmhm&ﬁkhlo

phenoxy, tetr ro I I tr glel p

- met hoxyt e raﬁggxo E?ﬁéhﬁgﬁﬁﬁgﬂéﬁpkﬁ I?E%S\ é%%gf%&yEE?Y é*ﬁ&ky genropgxy,

_benzhydryloxy-aFﬁtémwoﬁGéﬂﬂax@ fi”ﬁEPhﬂh£$ﬂh@BWbﬁ$@Wﬁox?- hapayoly

ﬂ' léoxy met gyhcéeékqab%mchtzaﬁ.tem b0>1>L th"l 1-meth¥? 3dadeediy

ydroxy radicals._ca ecte ng e enedi 0

|sopropylene8%hX} ? 2 8& % xér 3%“% [ﬂﬁﬁﬁfiﬂﬁﬁﬁ% @ﬁé FH??hYl

car bonat e or1hydﬂwpyy bae&nmyb&hylooﬂyx2chuadyl) carbonyloxyethyl, 1-(2-

- 15 - 4 f uRct t I

Rlerr], RPerrfE err%F%bg? (H‘é'l Hrr(]soqg'rte"ggrze@}igﬁy IQ(rl))S’z1 P?(gmthe

fol | owing gr6 yllﬁéfﬂ@%?@?ﬁ 4étFGEPOWMLﬂﬁﬂﬁihM&xyﬂEthoxy,

,gcet oxlyrret hoxwobtﬂbﬁ&?lowmhwmoxw bﬂmul QX Y~ (RRVIpORY ca DOy oKy ) ]
utyryl oxyne a piva t ho ac et hoxy, -

- 2- proplonyloégﬁgghoiyqu%% r?ﬁ Pﬁ x %E&&ggtﬁogéit%?fygkﬁé%gﬁloro

et hoxy, V|nypaxyonaﬂpywdxythaﬂhyﬂyK@%}yhmxn@pahqnw}oxu@nzyﬂndy, 4- et hoxy

benzyl oxyg 4i§bE§:6 PRRYEXrBEN 1ph@malyqt haxy, (2 C%% gnyl met hyl oxy or

3, 4 dlnEthoxxgcar%o%yloxy] et%yi ”?LQ %&@ g&hﬂ&f y&o&r%Up s
. ethyl, 1-[(2-fluoro ethoxy)—-carbonyloxy] ethyl, 1-(methoxy—
carbohyloxy) propyl, 1- (methoxyéarbonyloxy) T-methyl ethyl,
(methoxycarbonyloxy) chloromethyl, 1- (methoxycarbonyl—oxy)—2—

20 chloro ethyl, 1- (methoxy carbonyloxy) 2-methoxy ethyl, 1~
(methoxycarbonyloxy) allyl or a S-methyl 2~oxo 1, 3—dioxol—4-
vyl remainder.

The diphenylmethyl radical is preferred for Ry and 4-
benzyl methoxy or diphenylmethyl is preferred for Rg.

25 The protective group of the amino radical that can be
represented by Rg can be for example a carbamoyl methyl
carbamoyl, phenylcarbamoyl, naphthylcarbamoyl group, as well
as the corresponding thiocarbamoyls, an alkyl radical having
1 to 6 carbon atoms, substituted or non—substituted, such as,

30° prefexrably, tr;chloroethyl, tert-butyl or tertfamyl, an

| aralkyl radical such as benzyl, 4-methoxy benzyl, phenethyl,
trityl, 3,4-dimethoxy benzyl or benzhydryl, a substituted or
non—-substituted alibhatic, aromatic or heterocyclic acyl
radical, such as for example formyl, acetyl, propionyl,

35 butyryl, isobutyryl, valeryl, isovaleryl, chloroacetyl,’
dichloroacetyl, trichloroacetyl, bromoacetyl, trifluorocacetyl

. benzoyl, toluolyl, naphthoyl, chlorobenzoyl, para-nitro
benzoyl, para-tert—~butyl benzoyl, phenoxyacetyl, caprylyl,
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_groups that are represented B2IREEIR4 and Rlerr] are chosp_n fromthe
fol'l-owi ng groups: butyl, isobutyl tert-butyl, pentyl, hex

met hoxynet hyl , et hoxynet hyl , isopropyloxynethyl, alpha- eﬂR hmd
al pha- et hoxy ethyl, nethylthionmethyl, ethylthionethyl, |sop

pi val.oyl oxynet hyl , acet oxynet hyl, propi onyl oxynet hyl, butyr

I sobut yryl oxymet hyl , vaIeryIOXynethyI,-+§Uba+eryloxynethyl

tert-butyl carbonyl oxynet hyl , hexadecanoyl oxymnet hyl , plvaloyloxynethyl,
propi-onyl oxyet hyl, isoval eryl oxyethyl, 1- acetoxy ethyl 2-acetoxy ethyl,

% Er?pl olnyl owt:ﬁﬁehyi chpwplprwhma@mylmesmgutgﬂed@%cgﬁ .

u r OoX (S} ace ro -
_hexadgcgnoyﬁ%iﬁng%ﬁr%piégﬁibﬁ#%%yff' é?#%f%ﬁQ Jv%ﬁﬁya cé? 065I by ethyl
met hoxycar bomlyk@xm@rhwy 1058 ceYokga mcaqhqudt Suchag | fory mmﬁq _
heptlyl, }oht haéuda:k cér@oﬁ t@mdxmméﬂﬁw pﬂcﬁfdxﬂﬂthbﬂcﬁ?)flgonb‘} me: Ey:

Vi n , als oro, a ro netnoxy.car non ne

bengyl', Ag-y ?Zrb‘% ‘B%H]z?{:hg’ﬂ‘ﬁ?fl?%“ﬁehz% PD%‘?%%‘% oyl i phen§;| |
met hyl , pherbutoxycatbonybhebet t-hwtoskycaxranyiyt ){ieqﬁwmdarl&ww met hoxy
phenyl , net h;ggyﬁ JI;,)Q, dﬁf@ém x}pt bﬁ ancg;pt hyl ,

tert- butoxycarbonylnet g - eth;}ene oxy et cyanoethyl

2, 2- di met hox@x atkQxycar %%Y%r%r‘é’%?mm A WWM@%) et hyl,

2,3-epoxy propyl TRedtﬁfthylgﬁbmp)ibfpmkﬁa@mgﬂcmwd 2- hydroxy ethyl, 2-

nmet hyl ang oethoxy h t tha

- 16 - rng 4-t hi a %12%4)0%& fg%e e’h%)r(%%y{r%nér?d N‘%$ﬁdentl tha‘%h I

et hyl, 2- hycﬁ'@b@rlamﬁypr@tmtzm SHRAURS/ gmﬂﬁam%mwlpar&ﬂ@%t

g Chltﬁrf)t ﬁt fmlet h&‘é’mi’satffrlgﬁlgwﬁé iae£ IthQaatlslwlbe affdall e lrret hyl, .
nmet hy io ethy | ocyana acej o

| -acetoxy ethyl, ?Hu‘b‘?% e %?:g'?%%%’eé{??yﬁe °Z€0r¥8} gciqrd'ﬁ&laetﬂaﬂso

2-nethy| 1 anﬂtdmy ﬁmnpq*amglemnrba1ﬂdeuma(sgmmaﬁnﬂqalbqrmmmmmyacetoxy)

ethyl, X&P{&’Q”yéﬁéyéhf% ﬂbh&yaiz P ma ed-dstddli enyl)
-carbonyloxyeth car onyet yI n|tro 2-turyl) :
car bonyl oxy- ethy’Ps ﬁ?(?“ %ﬂ@#)a hpre can be .

mentioned for example that formed w1th 1sobutyl chloroformate
and that formed with pivaloyl chloride and the. carboxylicé
sulphonic mixed anhydrides formed for example with

- 20 paratoluene ‘sulphonyl chloride.

'As an example of an activated ester, there can be
mentioned the ester formed with 2, 4-dinitrophenol and that
formed with hydroxybenzoth1azole.'

As an example of a halide, there can be mentioned

25 chloride or bromide. '
The anhydride can be formed in situ by the action of
N,N’-disubstituted carbodiimide, for example N,N-
- @icyclohexylcarbodiimide., - .
The acylation reaction is preferably carried out in an -
30-¢ organic solvent such as methylene chloride. Other solvents
can however be used such as tetrahydrofuran, chloroform or
dimethylformamide. . '

When an acid halide is used and in a general manner when
2 hydrohalic acid molecule is released during the reaction,

35 the reaction is preferably carried out in the presence of a
base such as soda, potash, sodium or potassium'carbonates and
‘acid carbonates, sodium acetate, triethylamine, pyridine,

- morpholine or N-methylmorpholine. '
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1- (4 sopropoxycar bonyl oxy) etmyyﬁ arﬁ t hoxyet hoxy- carbonyl oxy) ethyl,
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1- (et hoxycar bonyl - oxy)-2- chloro ethylr 18( et hoxy carbo Xy
ethyl, 1- (nethoxycarbonyl oxy) allyl- or a 5-nethyl 2-oxo 1, 3-dioxol-4- yl ",
r emai nder . The di phenyl nethyl radical is preferred for R7 and 4- .

benzyl met hoxy OrTﬁbpQ@%ﬁ%ﬁ%ﬁhibmb@rﬁtﬁ&@r&§d1506e5¥?51]lower tHaR or
protective grgggl & the gm no radical that can be represented by Rerr] can

“be for exanpf PbéWB}F“ﬁeFﬁVPeEQFBEFD phenyl car banoyl ,
naphthylcarbannyiAgpmoﬁpc&soWeEbrmglahévcmﬁoespondlag bblneacbadnﬁhsechhy
al kyl radlcaP ﬁVFnSr$dh% Qa@Q%&ngoqu)sggsihgubggsgﬁcgo fsgbstltuted

such as erab trichl oroet tert-butyl ert-a an aral kyl
radi cal s ch°é§bB€H29Pde45N§Ph6§yd&éﬁ??F°P§H€ﬁ§P pgiimide; 9F 13(3=dj net hoxy
benzyl or beazh;dhyuamanaub&b@@uoed—ethyancaubeanimidd aEDphatlnn axanpiiec
or heterocyc I e f e

propi onyl , bh yry?x |s§%3§%F?F§ FQ |s§ga é§§|852%+0F§§Cé¥éFFimentaL
dlchloroacet?ﬁrttrlchloroacetyl bronnacetyl trifluoroacetyl benzoyl,

toluolyl, naphthorhe QEEQ%@b%EzQﬁE rBabent bhpabeaze¥! inpabdubeny- bubyhs
benzoyl heno

t 17
- _deca?1§y|ra ﬁ épt pﬁgﬁ%P%?PUCﬁe§§|f°6W8ﬁ9|‘5¥ét§ﬁ cﬁﬁﬁﬁ??p?35|8ﬂgﬁr
oxal yl , succthylfomlouhoylco@dhawensalkoxycarbonyl or cycl oal koxycar bonyl

such as for exanbige n”ﬁ%ﬁp§¥@éﬁggﬂik fakhQ&xﬁa&éoayhhlegeﬂexxeaﬁboay' 1-
cyclopropylethox*carbon b

¥ car bony ut oxycar bon %k
tert - but oxycEPBERHE “tﬂéﬁt6%§@§FbG§3P IHGX?FBQyPXrBBn PAipp; eRPBr $Bt FBRY
car bonyl , anpseakkesyeadiwmyliodidepcanube zarkhé¢edybakydar bbbyl or The

rityl 0up LgaRLELey, dnen the! BBs20Q4°rbabnto180hakbs}  Ehi ke 1t 1S

evident

presence or not of an organic solvent such as
dichloromethane, acetonitrile or tetrahydrofuran. °

The desired reagent of formula Rg can also be reacted

directly on the product of formula (X) in the presence of
20 silver tetrafluorcborate. _

The isomerism of the products of formula (XII) can be
different from that of the products of formula (X) or (XI)
used at the start. When the Z isomer is isolatéd, this

_ isomer can be converted into the E isomer according to the
25 usual methods, notably by the action of iodine. .

According to the values of R,, Rg, Rg, Rips Raps Raps
R4p and RSp' the action of one or more hydrolysis,
hydrogenolysis agents or of thiourea on the product of
formula (XII) is intended to eliminate the Rg radical when

30-: the latter represents a ‘protective radical of the amino
radical, to convert the Ry, Ry,, R3y, Rgp and Rg, radicals
into Ry, Ry, R3, R4 and Rg radicals respectively.when these
represent a protective group of the hydroxyl radicals and/or
to elimihate radicals R7 and Rg when these represent, amongst

35 the easily-cleavable ester groups, one of those that is‘zs
desired to eliminate. :

However, it is of course possible to eliminate RB and to _
convert the Rq,, Ry, R3p, Ryp and Rg,, radicals into the Ry,



ot B&f02andhelpridt ectBorRogr Yighsd groups kh‘ﬁﬂﬁ?r_?fh &€ ticul ar in the chenf@e2oy04o
- of the peptides, can al so bequgedisigqy The functional d vative of the
acid of formula (M 11) can be for exanple a halide, a syﬁ;;??TEET‘UrﬁﬂsuﬂLN
anhydride, the amde, the azide or an activated ester. TMSQ&aaﬂB é@ :
of a m xed anhydride there can be nentioned for exanple th ced
I-sobutyl chlorofornmate and that formed w.th pival oyl chlor
car boxylic- sul phonic m xed anhydri des $ot9ed for exanple\M

sul phonyl chl ori de. As an exanple of an activated ester, there can be
nmentioned the ester formed with 2, 4-dinitrophenol and that formed with

hydr oxybenzg h ﬁ and ﬁéﬂ%ﬁf@'ﬁe eétmélfleuhéneeﬁe§érlrb&esent

ti oned chl b d be f
Uhe acti on_di B¢ gmé?é“mvedosam%}wﬂva%rf}s?edi%‘%ﬁfw‘ih%ﬁ? afedoting”

di cycl ohexylsnﬁrdjmhuentie R7 and TRg mqu\atheﬂermel oo be preserweddy Ceheied
out in an of V@ﬁ‘ fé' eﬁés Wéeﬁﬁ?&hi r5Gén 98%?3{’ Vigdip can

however be use suc etra drofur or of orm or hyT f of mani de.
When an &i &ﬂ%ﬂd‘é’l% '&%%ds ed 0 gkherart parbeannkes af hsaehhal ic acid

ol ecul e i s derl ApEstls daré r@u‘r&e f@ﬁméﬂrbntm El@ﬁ%k@@riﬁeﬂf@i abd;y a
carried out jn th.e Jesen ase Sf' ﬁfga gﬁe gglym

pOt assi um ca ?O?‘Fajt %IP‘ICFaCI car onat es, S%dl um a %t tr| y‘i"ém ne,
pyridi ne, nagsisciiveorgoups wi%r%of-wred for example in the French

- 18- péﬂghgexﬁglgghgfaﬁegapurz 4s9jo9general |ower than or equal to
anbi ent tenperat

duct _of, f | b ted
A et AEPEr A Wvon the “wBEREH B¢ Yl LIRES LA L) o€R0L 80 PE L act &
such as d||snymhpy&matbbdfen1ﬂg,oz-metﬁpxﬂlabhoyYamehbyprbpypjoEeetr@he

car bodi i m de, Aﬂ;@%wﬁéremétw @?F’fﬁ@f‘éééheé‘d'ﬁ ' grbi%sﬂgro@n in
t he experl rrent part he action o reagen(ti C 1
i ntroduci ng thfe swpstituents Ry, Ry, R3, R4 and Rg, 1pheny methyl for R7

and 4—-methoxy benzyl or’ dlphenylmethyl for Rg,

15 trifluorocacetic acid is preferably used w;thout a solvent or
in a solvent such as anisole or a mixture of solvéﬁts sudh as
anisole/methylene chloride. A salt is then obtained with
trifluoroacetic acid. The free.base can be returned to by
the action'of a base such as triethylamine carbonate.

20 The salification of the products can be carried out
according to the usual methods; it can, for example, be -
obtained bg the action, on a product in the acig_form or on a
solvate, for example the ethanolic solvate or a hydrate of
this acid, of a mineral base such as sodium or potassium

25 hydroxide, sodium or potassium carbonate or acid carbonate.
Mineral acid salts can also be used such as trisodium
phosphate. Organic acid salts can also be used such as, for-
example, sodium salts of saturated or unsaturated, linear or
branched aliphatic carboxylic acids having 1 to 18 and

30°/ preferably 2 to 10 carbon atoms. The. aliphatic chains of
these acids can be interrupted by one or more hetercatoms
such as oxygeh-or sulphur or substituted by aryl radicals
such as phenyl, thienyl or furyl, by one or more hydroxyl
radicals or by one or more halogen atoms such aé fluorine,

35  chlorine or bromine, preferably chlorine, by one or more’
lower carbokylic or alkoxycarbonyl radicals, preferably
methoxycarbonyl, ethoxycarbonyl or propyloxycarbonyl,. by one
Or more aryloxy radicals, preferably phenoxy.



radezalz ogst o1i:ie pr @duede airsfear mul a (| VjanDErsonrar ced out -under the fol I@eeng4o
condi ti ons: Wien Hal repyege %@ptor exanpl e a chlorine atom a
substitution of the chlorine afon1 Yy “an iodine atomin the presence sodlum
i-odi de can be carried out in situ or separately, then tTmSSﬂmHasaﬂ:eﬁm@

i<s -added, in the presence or not -of an organic sol vent s

dlchloronethane acetonitrile or tetrahydrofuran.

of formula R6 can al so be reacted direct g0or t he product o

the presence of silver tetrafl uoroborate. The |soner|sn1of the

products of fornula (XI'1) can be different fromthat of the products of

formula (X) or (Xlﬁozté&ﬂiuat SEE idiznit1yVaelublle drbmafEe b&idgokahede this

i somer can be co vertﬁﬁ?lnto t.he E  i.somer accor? ng to tHe ugual net hods,
8ct R Ges

notably by t Wset@S e quapanie acids, \sughipse ¥apR §PZRAE (],

Rlerr], R ermrcidy eaulstifjulred,, gﬂoﬁarhblm[bwrloanﬂ Rllyd] ratiieadst.i on of'

one or nore hydrolpysmegE “H#H&D Qﬁl gﬁtcs &?dgf EHEOE*B?L?OQ nﬁhgcgagduct
to e |n1na :

of formula (XI1) is in e the erf] radica
latter refresan Pa yionedre LoxdiCal a@@ttlﬁe ARFHALFadPRANTiCe RFAPACY t he

Rlerr], R[errﬂsoai{tﬂ[f:]c, & a@j;roamﬁ Risoicaprioddi, C&hiotBbQoB[).ehﬁ.]:,, Bkeltb}uc,

' , {
o] o heald el 30 53lia3 pe%%ﬁ&mﬂ”%“éﬁ Rt
Rlerr]  and R[eetrh'ﬂl \Mhﬁmtlt%sme’cam,esémtarammgbe mhaoe&bwllyr:c eskexbo€ ester

groups, one %fdlt;m%émt nesca@ﬂesm@?ﬂamlal | deBahBic, ole'ﬂ%V\B‘éQEaﬁib i's
of COUFSE{POSSIb|e to e err
e

te and to conpvert the.
Rlerr], r PRUHE G @r'] XY IPEOPHOR G0 SRPELPPXY prop;RL?c, RL%EQ&
-19- R err Jthikiartydcid] et+dhlad HhthhcnadehbayuebpeqtﬁmeIQ—P?enokbese
represent a tl Ve, ydr ¢ a wi t hout affecting
substituents (ggﬁié dgg?gg'QL§%QSCP q g§%§3& gbﬁgéigreserved The nature
of the reagents t %%QFQW‘@JCI?O&I%@%%I hegapaateoox FRALYE |1ed in
the art. Exagdletshydl scstbteanid howevied preferhblyhasednasnsbdtum salts.

G P I of et AR o T8 BBkl B RbChgkin o
. an organic base such as triethylamine, diethylamlne,
trimethylamine, propylamine, N,N—dimethyl ethanolamine,
tris[ (hydroxymethyl)-amino] methane, methylamine,
ethanolamine, pyridine, picoline, d1Cyclohexyl amine,
20 morpholine and benzylamine. :
It can also be obtained by the aotiop of arginine,
lysine, procaine, histidine, N-methyl glucamine. '
This salification is preferably carried ouf' in a solvent
or a mixture of solvents such as water, ethyl ether,
25 methanol, ethanol or acetone. ' T '
The salts are obtained in amorphous or crystallized form
according to the reaction conditions used.

' The crystallized salts are preferably prepared by
reactihg the free acids with one of the salts of the
aliphatic carboxylic acids mentioned above, preferably with
sodium acetate.

" The salification of the products by mineral orx organic
acids is carried out under the usual conditions.

The optional esterificatlon of the products is carried
35 out under standard conditions. The operation is generally
carried out by reacting the acid of formula (I) or a
functional derivative of this acid with a derivative of
formula: ' |




Pat &?¢ONPS i dat4%on BBF1203, 8BA6995. AGNDERSON Recmat ure of the preferr@@Iz'z,“o
protective groups used: trityl|fmr=fj;efr], 2-nmethoxy ethoxy methyl" '
protect the ‘hydroxy functions that can be represented by one or nDre of t he
substituénts Rlerr], Rerr], Rerr], Rerr] and Rl err5—¢di-phenyl methyl for

R7 and 4- net hoxy benzyJ or diphenylnethyl for Rerr], i f]uoroacetic acid

Is preferably used w thout a solvent or sol vent' suqfjy t § BeanlRepigyeq @

m xture of solvents such as anlsole/nethyléﬁe chIoride.J .
obtained with trifluoroacetic acid. The free base can b y the
action of a base such as triethyl am ne carbonate. ~ The salificatlton of
the products can be carried out according to the usual nethods; it can, for.
exanpl e, be obtained by the action, on a prgduct in the-acid formor-on a
solvate, for exanple the ethanolic solvate or a . hydrate of this acid, of a

m neral base such as sodi um or potassi um hydroxi de, sodi um or potassi um

car bonate or ﬁmlﬂhtehbbnﬁéprebbnESah hgddosggllt raddnadl ev dchategesuatons

~ trisodi um phosphat g ghggggﬁeacbﬁ @LES ﬁaﬁxﬁbsgaﬁe Hsﬁgsfgﬁggéé t&@rester '

exanpl e, sodiumsalts o atuf a bnsat urat e near
al i phatic car%ﬁk‘yﬂ’lboabﬁdé"ﬁﬁﬁ?ﬁﬁgeé ta ngnzaxhaustivenlysh o6 whieh geaup

atons. The. ajd r&lﬂ&eﬁ §bavas Ofint B@QEaiﬁl @aséan Ee hﬁirebéuﬂaﬁﬂnbag@@@soto
nor e het eroat ons suc

‘such as phenyf2 :f%|%“§laBre¥gF§F918§g6§8 8P ﬁDP§ %o?§l $¥ﬁ€c§+§rgﬁl%als

one or nnrelnmdxpm reactienchravps| puesest ohlbhgnexnnmbnonane bpoekedably
chlorine,jpy Fgﬂn&riﬁ&'e[: Qab%whtgvﬁr ?%lﬁﬁxxfa{:hen%lﬁédéﬁg of the

preferably mnet oxycar bon propyl oxycar bonyl, by one or
more aryl oxy F%ﬁﬁ %P% gﬁ?EPePéﬁﬁﬁnﬁheﬂofée oxyimino. .
- 20 - - I\/brenmerpreatxéts-l ofit Fprmallubl(& )aconehin aevdSaraasmmquﬂcss

brefer sbly by ttiendhr TC eng bephal! RuctBRE? bnith BpRky %*‘“*éﬁ. & aci ds
the fol | ow nga%mrugtﬁaﬁabeCﬁrﬁhpnﬁmeéhef [ady @arbeéﬁu aregépyRj eon wymbmn--’

aﬂlplf lfsﬁnﬁdftﬁerﬁoﬁéptﬁécraaieﬁipbﬁéﬁenﬁrbﬁrQHEOBkQEMQnon@ﬁQEién also

DherYe, St ket iRy haRhghheschT. FAEBOK Lnteh! b b2 iR VLPERL
or in the form of an R + S mixture. The separation of the _
two diastereoisomexrs can be carried out by means known to a
man skilled in the art, for exémpie by chromatography.

20 The products of general formula (I) have a very good
antibiotic activity on gram (+) bactexia such as
staphylococci, streptococci and notabiy on penicillin-
resistant staphylococci.q Their effectiveness oﬁ‘gram (-)
bacteria, in particular on coliform bactéria, klebsiella,

25 salmonella, proteus and pseudomonas, is particularly
remarkable.

These properties make the said products as well as their
' pharmaceutically acceptable acid salts suitable to be used as
: medicaments in the treatment of germ—sens1tive diseases,

‘30 and in particular 'in that of staphylococci, such as
staphylococcic septicemias, malignant staphylococcia of the
face or skin, pyodérmititis, septic or suppurative sores,
anthrax, phlegmon, erysipelas, acute primary or post—
infuenzal staphylococcla, broncho-pneumonia, pulmonary

35 suppurations. : .

, These products can also be used as medicaments in the
treatment of colibacilloses and associated infections, of
proteus, klebsiella and salmonella infections and of other



adigas62-aesd,12hexanopei2dieptsaangi c, decamaNsERSON @i ¢y stearic, palnitic, goz3iso40
3- hydroxy propionic, 3-netho ¥Y2 (R ORI EAT T, —3-nethyl thiobutyric, 4-chkoro
butyric, 4-phenyl butyric, 3 phenoxXy but yri c, 4-ethyl beniBTE“‘T‘propyF———
benzoi c. Sodi um acet ate, sodi um 2-et hyl hexanoate o¢m§ggaqihﬂﬂ

acetate are however preferably used as sodiumsalts

can al so be obtained by the action of an organic base suc
triethylam ne, diethylamne, trinethylap gg,_propylam ne,

et hanol am ne, tris|(hydroxymethyl)-am no] nethane, nethylam ne,

et hanol am-ne, pyr|d|ne pi col i ne, dicyclohexyl amne, norpholine and

b | am al b b f
Py ne b ocdingaskh FRlrRE B Reh, P I HedrhE. ° OnPL SO 0ot o 1

preferably carri eBheueforeaassubpact oof athe xpoesent tovemtiensishabsoyaasr,
et hyl ether,mé&i@&ﬂ@htse&hénﬁbtﬂﬁlﬁcﬁ§Oﬂﬁtlblotiéhﬁeéféﬁﬁeﬂf§ opgi ned in
anor phous or cr Ill%eg forg1a? Erdlng §? ae reaction conditions used. -
The crystall?E% th erppefet Lh 35 %é ed oYL ¥ vl nastEheixci ds
Wi th one ®f pharsmatéstbtalhy atceptablecachbdxgaltsaci ds nentioned above,
preferabl y with SRORUELAEELREBular subhEcEdt MLEEiRPeE 1R b1 Ogycts by

m neral or ganlc acids |s usual ~cond
The opti onal ™e<ieaPenks: i bReoProfucks caficfermula ) oas odesertieed sabover d

-condi tions. Ihewhpehakiofsi 8hgeeRr ftby §aindEIn DU, PYsé@aLhdIONiG@, agld oOf
formila (1) ghofn)eRL69 B gihYEh! VEnfhab i 2, 3% I g Lafnflh) VRLLYE.S"
. 21 . 10 (1,2-a) pyridinium and 6,7xdikydro SH-pyrindinium radicals.

A particular subject of the invention is, as medicaments
and in particular as antibiotic medicaments, the products of
which the names follow: ' _

— the internal salt of (6R-(3-(E) 6alpha, 7beta(2)))-1-~(3- .

15 (7-(((2-amino—-4-thiazolyl) ({carboxy-(2,3-difluoro-4,5-
dihydroxy-phenyl)-methoxy)~imino)-acetyl )—amino)-2—-carboxy-8-
oxo—5~-thia-1-azabicyclol4, 2, 0Joct-2-en~-3~yl)~2-propenyl)
imidazo(1,2-a) pyridinium, :
~ the internal salt of (6R—(3—(E) 6alpha, 7beta(Z))})-1-(3-

20 (7-(((2-amino—-4-thiazolyl) ((carboxy-(2,5-difluoro-3,4-
dihydroxy-phenyl)-methoxy)—imino)-acetyl)-amino)~-2-carboxy—8—
oxo—~5-thia-1-azabicyclol4, 2, 0]oct—2—en—3—yl)—Z—propenyl)—
imidazo(1,2~a) pyridinium, '
~ the internal salt of (6R~(3~(E) 6alpha,_7beta(z)))—1*(3f

25 (7-(((2-amino—-4-thiazolyl) . ((carboxy~(2-chloro—4,5-
dihydroxy—3«methoxy—phenyl)—méthoxy)-imino)-aeetyl)—amino)—
2-carboxy-8-0xo—5-thia—1—azabicyclo[4 2, Oloct~2-en—3—yl)—2—
propenyl)quinolinium,

— the internal salt of (6R—(3—(E) 6alpha, 7beta(z)))-1-(3-

2 (7—(((2-amino—4-thiazolyl) ((carboxy~(2,5-dichloro—3,4—-
dlhydroxy—phenyl)-methoxy)—imino)-acetyl)-amino)—z—carboxy—s—
oxo-5-thia-1-azabicyclol4,2,0]Joct—-2-en~3-yl)—-2—-propenyl)-

6, 7-dihydro-5-H-pyrindinium,

~ the internal salt of (6R-(3—(E) 6alpha, 7beta(Z(s*))))-1-

5 . (3-(7-(((2-amino-4-thiazolyl) ((carboxy~—(3, 4-dihydroxy~5%
fluorophenyl)-methoxy)~imino)~acetyl)=-amino)-2-carboxy—8—oxo-
S—-thia-1-azabicyclof(4,2,0]oct~2-en-3~yl)-~2-propenyl)—
quinolinium,

»
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chl orine, bromne, iodine and? deHiighat es the ester group to be
i ntroduced, a non-exhaustive list of which group is glvéﬁ“abUVE‘-fﬁ—ee+%a+n

cases, it may be advantageous to carry out an esterlflcahhggmgﬂﬁgs‘{ duct

. of mhlch the ami ne and/or reaction groups present on the °mmmd
bl ocked before renoving the protectlve group of the an1ne "
reaction group present on the oxyimno. =~ 23 =The products

contai n-several asymetrical carbons. In the cephene nucl eus, mhlch
contains two asymmetrical carbons, the two carbons are in R configuration..
Furt her nor e théheadindairnalesaitt of tl6R-d3fEY,.nbéafllphat, i Ibekb{8)ddntailds an

asymmet ri cal (gaihqn VAdml% Qlar(:htl%é aﬁ)or[ [ear®oEyl( ZLE':htlB‘f:of—Qr dLainy aergy

m xture. The separatlon of the two di astereoi soffer.s_can carrle out
means known PHeRYddn n@&hq)@fd Tipined -goetyl "aés%&ﬁ’ﬂr@—ri?réﬁwﬁﬁregPthy
- The product s thfi agaraalbifcyond(a,@,)0 ]tmaateza-ev:eayygdea—paabehymm-c activity

on gram (&) Qggkgwfi S?thCFgggﬁg %ﬁpqh+s§fegﬁkggg00| and notably on

peni cillin- resi stant i 'VEnéss on ?ram

bacteria, in—pkhei dmtarnad cﬁﬂ%tf USRS, KrdpBRe| Thetadg| rlﬂrrét‘lfé-
proteus and psemdqmmamind:z4ﬁnnazamyanlx[ch&m@&&abbecyano-4 Ehasnyaroxy-

properties m uct.s s har maceut pc

accept abl e aEF Q‘I%t é“etgﬁqg‘é@dé‘"’[lé' éfl _aﬂ%gmgage xyt_h_ofcf’egt ment

of gern}sensthdae1mamahm9yCLgﬂinZ1Q&QQhﬂﬂﬂemr3rulﬂh&bp@bpsnuéﬂylOCOCC|

such as 3bapkykh ARG G YB) ST oFRlbndTadls)Shtlbyk@socci a of the-face o

e T b St Ay P LB Eapebo sbekal ) 1978 -
br oncho- pneu mﬂm[ei ( Mmm-w;y—lﬂlimm)o i< carboxy—TBef&uproduc ssdmhydab&q—be
fections. %?E""S'Fléré’%s “ﬁ‘ tgaﬁ'né?]'éﬁl"a' 2FarpBy 2’52%%5&%" ot her
22 - - di sthiesicazakiane TEEPB?BV@ a subj ect -of -
the presest goiadliigiiums (d)smr 6($) or an (R+s) mlxture,
— the internal salt of [6R-(3(E), 6alpha, 7beta(z)l]-7- [3-
(7-{[ (2-amino-4—-thiazolyl) [[carboxy—(2,5-dichloro-3, 4-
dihydroxy—phenyl)~methoxy]—imino]—acetyl]—amino]-z—carboiy—s—
oxo-5—thia~1-azabicyclo[4,2,0]oct—2-en-3-yl]~ 2—
20 propenyl]thienol2, 3-b]Pledin1um (R) or (S) or an (R+S)
mixture, '
— the internal salt of [6R-~[3(E), 6alpha, 7beta(z)]] 1= [3—
[7-L[[ (2-amino-4—thiazolyl) [{carboxy-(2, S—dlchloro~3 4—
dihydroxy-phenyl )-methoxyl-iminol-acetylJ-amino]l- ~2~-carboxy-8-
25 . oxo—5-thia-1-azabicyclol[4, 2 0]oct-Z—en—B—yl]-Z-propenyl]-
quinolinium (R) or (S) or an (R+S) mixture,
~ the internal salt of [6R-[3(E), 6alpha, 7beta[Z(S*)]]] 1=
[3—[7-[[(2—am1no-4—thiazolyl) [[carboxy—(3—cyano—4,5—
dihydroxy-phenyl)—methoxy]—imino]-acetyl]—amino]—z-carboxy—B-
30 oxo—5-thia-1-azabicyclol4,2,0)oct~2-en~-3-yl]-Z2-propenyl]—
thieno(2,3-blpyridinium, .
- the internal salt of [6R-[3(E), 6alpha, 7beta(z)]]-1-[3-[7-.
({(2-amino-4-thiazolyl) {[carboxy-(2,5-dichloro-3,4- _
dihydroxy-phenyl)-methoxy]-iminol-acetyl }-amino]-2-carboxy-8—
35 oxo—S-thiaei—aZabicYclé[4,2,0]00ta2—en—3—yl]—2-propeny1]—
isoquinolinium (R) or (S) or an (R+S) mixture,
— the internal salt of [6R-[3(E), 6alpha, 7beta(ZI]]—1-[3-[7é-
[ (2-amino-4~thiazolyl) [([carboxy-(2,5-dichloro-3,4-
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medicanents and not a8 y?%s ang | hiotic, me med eanentsthe products of for f@pzE/o40.

(1) as defined above as well mfhéﬂkrbharnaceutlcally acceptabl e acid
~sal ts. A nore particular subject of the invention is, as
medi caments, the products of fornula (1) as described abmquaqmsmghﬁ TS

chosen fron1qU|noI|n|un1 i soqui nolinium 4- (methylthio)
thieno-[2,3-b]-pyridinium imdazo (1, 26?3 pyridinium H"Hﬂl lk
SH- pyri ndi ni um r adi cal s. A partlch subj ect of tf

medi canments and in particular as antibiotic nedi.canents, the products of -
which the nanes follow. - the internal salt of (6R-(3- (E) 6a1£
7bet a(2))) - 1-dihydroxy-tghenyt et haw ulotyino J1age bkl -amino I+ # vy 8-

di hygr?ﬁy p?%—%&%i@xﬂaiﬂi@cgﬁﬂ,yi)e]?ci&iﬂ-@)-aé’n-ca-ﬁila%)](-Y’z zc'iopenyll—-
"0XO0- i a- zabi en en azo
R S - el e O A R e e e e v
(7-(((2-ami n(ﬁm-weﬁhlazaﬁ yiheix @TW%‘E‘;B}&IY mm@taﬂble salts.
d'hydroxyipheny*)'ﬁﬁﬁrEHQ@nﬁin“Qxﬁﬁﬁﬁé”eo iﬁﬁaéé&éié %yé5&9051tlons
0xo0-5-thi a- 1- 2z bi cycl o[ 4, 2 oct - 2 en- o en 1, 2-a)
byri di i um TRy i v iR it Sh brare m*%a?%)%el (3]
(7-(((2- aninmmﬁidamanﬁgddeﬁ(nnﬂtanvéz chloro 4, 5-

di hydr oxy- 3- net ho

2- czlr box§ 8- oxo0- SXM}N a- 1- azacggcyq?w% é%ﬁg{f& ct-%ﬂgﬁ 09’% buccal,
propenyl ) qui &G bmParentprahizquls. S tPaFtier3n- ?23 %ﬁﬁ?ﬂ%ﬁcular

7bet a( 2) )0 1-1(03.rte (o (Hy kaan(rdhﬁénaid Yiop{d¢£Rrexyi ¢t Porli 6| EHi@-Skin

di hydr oxy- ph acetyl) am no) - 2- carboxy 8-
0xo0-5-thi a- 1%2}21a5n cyc"pé)%"ﬁ&{)% ~2-en-3-yl)-2-propenyl)-
6, 7- di hydr o- 5- prli‘hmcnmmts -Oﬁ Heormula nkl) sand aotably (Bhese balynich A

7bet a( Z(S*) ) Jepresedts (# -d X8l & Gk d i @anrp| vd )aé.ﬁmweéyea (By %oral
-di hydrozy- 5- _.fluorophenyl)-nethoxy)-imno)-acetyl )-am no) 2-carboxy-8
-ox0 5 thi &%t abicyclo[4,2,0] oct-2-en-3-yl)-2-propenyl) quinolinium "

- 23- - 1t5he i nt erlhed qnﬂposﬁtidﬂ%[&#d@rdihg;ﬁaitﬁ&mﬁn&éﬁtieﬂ_¢éh be solid
or liquid and can be presented in the pharmaceutical forms

commonly used in human medicine such as, for example, plain
or sugar—coated tablets, capsules, granules, suppositories,
injectable preparations, ointmenté,'creams, gels; they are
20 prepared according to the usual methods. The active
" ingredient or ingredients can be incorporated with the
excipients usually employed in these pharmaceutical
compositions, such as talc, gum arabic, 1actoséf~starch,
magnesium stearate, cocoa butter, aqueous or non-aqueous
25 vehicles, fatty substances of animal or vegetable origin,
paraffin derivatives, glycols, various wetting, d1sper51ng or
emulsifying agents, and preservatives.
These compositions can notably be presented in the form
of a powder intended to be dissoived extemporaneously in an
30-! appropriate vehicle, for example, apyrogenic sterile water.
The dose administered is variable according to the '
disease being treated, the patient in question, the
administration route and the product considered. It may be,
for_example, comprised between 0.250 g and 4 g per day, by
35 orxal route for man, with the prbduct described in Example 1
' or also comprised between 0.500'g and 1 g three times per day
by intramuscular route. . : '
The products of formula (I) can also be used as



[ 7- B%(9% aff nd2a8% hi SBOLINE) STHE4r boxy- (25 6MMEBSAL 8,90 di hydr oxy- @o26/040
phenyl ) - net hoxy] -i m no] - acet y0]1204n§ "¢t 4 2- car boxy- 8- oxo- 5-
" thia“l-azabicyclo[4,2,0]oct-2-en-3-yl]-2-propenyl]- quinolinium(R) or (s)

or an (R+S) m xture, - the internal salt of [6R[3(E), 6al pha,
phenyl) - met hoxy] -i mi no] - acetyl ] - ani no] - 2=0’k5rboxy 8 oxo 5
or an (R+S) m xture, - the internal salt of [6R—[3(E) 6a| pha, -
di hydr.o
“phenyl ) - met hoxy] - |I$f’irfﬁ)]]5"’écaet 5%/% it ?ecwwlgnoig%as pew industrial
7beta(Z)]] 7[3 -am no- 4-t hi azolyl carbo I chl or0-3, 4-
e P ST A TR

7beta(2)]]-1-[3- [7-[[(2-ani no-4-thiazolyl) : Thns Sheet Has Been Replaced
[[ carboxy- (3-cyano- 4, 5-di hydroxy- "lll III"UL II
thia-1-azabicycl o[ 4, 2,0] oct-2-en-3-yl-]-2-pro

7beta(2)]]- 1dixidfedddrt e élntdlc'ﬁlp':llﬂs)truments

[ [ car boxy- (3-fluo

- t hi a- 1- azabi (gmds{a’k;sz dcin zpaa:rt,i:c\ylla]r Zqorimq&euy\le]daad}m prbducts bRresisars)
or an (R+S) p};&éﬁ@r WY 9 pradRBE b ))rmﬁf.lhpg%), the
dlhydroxy- h&hA

-azabi cycl o [(402) D](XEI) Zamdl GuyllI)] -a qvﬁlipmdylp]z‘elvuenspar .3-b] pyri dlhnl um (R)
or (S) or an (R+S t a 0 3(E 6

het a% 2)11-1- fs )Tf{% y%g‘ﬁ’ctnso- 3 ‘{lté“%% 5 [‘(;:Lgr E’S&?ﬁé Bhnd RoE ach

di hydr oxy- phé‘rﬂnl)em*ho@(y 1ye¥insg qi;s@t)alqd Hgmapd Rypaepshy rgpresent a
0x0- 5-t hi a- 11@7&6 aﬂii"caﬁ Pctdcte® For )él:&mnzrllér@ Y methestygehosdywm (R)

Tbet at 2( 3] @}‘891[3 ndtfon, OlAE ASF SR, R R R e Ao SO T TS ey L YA )s can
di hydr oxy- phenylgalrtetmdkgd} -beri prdpaxsst A - 1|¢U]s-.2 car boxy- 8-

0x0-5-thi a- 1- azabi | 0 '}y
t hi eno[ 2, 3- b] pyri dﬁ%ﬂﬂ&\%}a% ?r‘ﬁﬁe?twlb%;%a%?‘[@& Ejf"rggeghgemxlde

7beta(2)]] - 1a[ : [Fraghe %ﬂn%d!rmqﬁ*aﬂﬁ {Bdky- (2, 5-di chl or o- 3, 4-
di hydr oxy- phenyl ) - met hoxy] -imnoj- acetyl] ani no] - 2- car boxy- 8-

0xo0- 5-t hisa- 1- azabi cycl o[ 4, 2, 0] oct - Zﬁen 3-yl]-2-propenyl]- isoquinolinium
(R). or (é) or an (R+S) mxture, - the internal salt of [6R[3(E), 6alpha,
7beta(2)]]-1-[3- [7- [ (2-am no-4- Bl yl') [[carboxy-(2,5-dichloro-3,4-
.- 24 - E (a)

clm.k
20 in i\_vhich Alk represents an alkyl radicai, preferably methyl,
in order to obtain the product of formula (B):

e ’ Va

s ' _ _ o | . (B)

- OALk

on which dimethylamine is reacted in the presence of formic
anhydride in order to obtain a product of formula (C):

f"_!
30°° . _
£ ' . .
_ (¢ J o .
CH. : L

‘N /©: co ' (<)

/N"CH: l ox : .
35 : . . CHJ OAlk . .

on which methyl iodide and hexamethylene tetramine is reacted
in the presence of acetic acid in order to obtain a product



di RAPBxYS pHERSA ) - iR P78 4 no] - acet VIAYPERINGY €9- car boxy- 8.  @027/040
0xQ- 5-t hi a- 1-azabicyclo [4, Zi0it 6¢tlt2- en- 3-yl]-2-propenyl]-
4-(methylthio)-pyridinium (R or (S) or an (R+S) m xture, as well as their
“pharmaceutically acceptable salts. The invention extends-t+&6——"
- pharmaceutical conpositions containing, as active ingredient, atgégﬁﬁamane
of the nedi canents defined above. Thege conposi ti omsis m 1
adm ni stered by buccal, rectal, parenteral route, in part} mm\\l\ '
intranmuscul ar route or by local route as a topical appliJQ WSk n
and nucous nepbranes, The products of fornmula (1) and notably those in
which A repr5chPEmule| d3fadiie ester can be administered by oral route. :
The conpositions according to the invention can be solid . or liquid and can
be presented in the pharmaceutical forrs - conmonly used in human nedicine
.such as, for exanple, plain or ar -fjcoated tabl ets, capsules, granules,
suppositories, -injectable preparathwaA oi ntnments, creans, gels; they are
. prepared gccording to the usual neth The active ingredient or (1)

i ngredi ents can be incorporated with e ~oaxci pients usually enpl oyed P

t hese pharnmaceutical conpositions, 54 Ecas talc, gum arabic, |actose,
starch, magnesium stearate, cocoa buttéer, agqueous or non-aqueous

vehi cles, fatty substances of animal or vegetable origin, paraffin
derivatives, _glycols, variqus wetting, dispersing or _emulsifying agents,
and preservaf’?ﬂ?'\és‘."hlch proguct 5 ieLmuilend Idad *BeaplkyBerphdsadi d§ in the
form of1@a peltleinabédndadthe peegiengel vEd batoamaibdreaidey innogder to
-appropriate icle,. e RQOGgRI\G Sterile water. The dose
adninisteredgﬁgégér?aégédgéggg iﬁ8§8§1%hg%bdisease being treated, the
patient in question, the admnistration route and the product considered.
It may be, for exanple, conprised between 0.250 g and 4 g per day, by

oral route for man, with the prodogt descrFbed in Exanple 1 or alsq
conpri sed between 0.500 g and 1 g t times per day by intranuscgpar-
route. 15 The products of fornul; gn al so be used as

-25- .

OH

of which product of formula (E) the hydroxyl functions are
protected, for example using an (MEM) group in order to
20 obtain a product of formula (F):

F .
. OHC P P
. OPG ] : (F)
25 '
. OPG.
in which Gp represents a protective group of the hydroxyl
radical, which product is treated with an organophosphate
derivative of formula:
30..; | _
aAlk4,0 -
1 '\ _ _
P—CﬂchZJ\lkz
Alk40

35 in which Alk4 and Alk, identical or different represent un
alkyl radical having 1 to 4 carbon atoms in order to obtain a
product of formula (G): '



ai-sithf Yot 8t 4218 s PBB1208) 518484 r urrent s. SANDERSQN £00 y 5 subject of the@028/040
invention is, as new industriBIZiprd@ustt s and in particular as intermediate
~products necessary for the preparation of-the products of formula (1), the
products of formulae (111), (IV), (V), (VI), (MII), (X), (XI), (XIl) and

~(XIrl) as defined previously. The products of foermta (Vi) 1A which.

. Rerr] and R err] each represent a fluorine atom and"RﬁE)ls Nd 13Feck Réplaced -
represent a. hydroxy radical protected for 2dxample by a ' o
met hyl function (MEM.hereafter products of formula (VIa)] m cufar

- be prepared as foll ows: Butyllithiumand trinmethyl B rogen
peroxide are reacted on a product of fornmula (A): .

(A : ~ OAlk . in which Alk represents an al kyl

-radi cal, preferably nethyl, in order to gbtain the product of fornula (B):

[err] . on which dinmethylam ne is reacteg in_the presence of formc '

‘anhydride in order to obtain a predyet Frul a (O:
[err] gn whi ch net hyl i-%ﬂﬁ’pand hejanmaf hyl ene tetramine is reactgq in

the presence of acetic acid in order to~pBtapgy a product

- QPG

which is treated with a reducing agent, for example
10 diisobutylaluminium hydride in order to obtain a product of
formula (H):

15 | . N o w)

which product is treated with an epoxidation agent for
20 example metachloroperbenzoic acid in order to obtain a
product of formula (J):

25 ' . (J)

OPG

which product is treated with '-cdprous‘- chleoride in the
presence of lithium chloride in order to obtain a product of
30 formula (K): '

(K)

35

oPG

which product is treated with an oxidizing agent. for example



22/02 96  12:52 01206 578164 ON &
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product of formula (II[err]) @ﬁ%maﬁﬁyﬁ4radrcal S elrnrna I N th :
presénce of boron tribromde in order to obtain a product e8h lmmd§
- [err] of which product of fornula (E) the hydroxyl fu
_protected, for exanple using an (MEM group in order to, obt of
formula (F): in which Jerr] reprggents a protective group of t e

hydr oxyl radical, which product is treated“with an organophosphate
derivative of for mul a:

sodium metaperiodate then with an esterlflcatxon agent in
order to obtain a product of formula (L):
|

| . .
3 o : N e—or
P |

orG

(L)

10 in which R, has the previous meaning, which product is
treated with N-hydroxyphthalimide then with hydrazine in
order to obtain a product of formula (VI_):

E  O-NH,
15 ) ?<\./_‘/l\~c<r _
JE R (VI,)
PGO : )
OFG
20 The products of formulae (II) and (A) are known in a

general manner; most are commercially available; others can
~ be prepared from commercially-available products, accordihg
to the methods described in the preparations below. For the
~ products of formula (II) the methods described in the
. 25 1literature can also be used, notably the so-called Rosemund
‘reduction, the reduction of benzoic acids or the formylation
of aromatic rings such as for example the Vilsmeier-—Haack
reaction, the Gatterman-Koch reaction, the Reimer-Tiemann
‘reaction or the reaction with formyl fluoride (J. Am. Chem.
3082 Soc. 82, 2380 (1960)). . -
The products of formulae (VII) and (IX) are also known
in the literature, notably in the Belgian Patent Application
'BEB64828 and the European Patent Application EP0333154.
The following examples illustrate the invention wzthout

35 however limiting it. .
PREPARATIOR 1: 2-—chloro-3, 4—bis[(Z—methoxy-ethoxy)—nethoxy]—
benzaldehyde :

Stage A: 2-chloro-3,4-dihydroxy benzaldehyde



9 -
]22/0 Wk A FUAT STRPA k[ err] HHDERS®aE G different represen@oansodo
alkyl radi cal having 1 to 4 cdiBbh “G€tits in order to obtairn—a product of

formul'a (G :- -27- . BeenReplaced
lerr] which is treated with a reducing agent, fdlfh‘smet'}“=e ! '
adiisbbutylaluniniun1hydride in order to obtain a product : ‘“N :
[err] whi ch product is treated with _an epoxidati

.exanpl e net achl or oper benzoi c aC|d in drdar4Po~obtain a product of formula
(J): TJerr] ' -
27.62 g of 3,4-dihydroxy benzaldehyde (commercial) is
dissolved in 450 cm3 of acetic acid and chlorine is bubbled
through the solution at an ordinary temperaﬁure'until
4.48 am3 of the gas has been consumed. Agitation is
5 maintained for 16 hours then the solution is concentrated,
cooled down to 0°C and the precipitate is filtered, washed
and dried. In this way 7.5 g of the expected product_is
collected which is recrystallized from ethyl acetate.
Melting point (MP) = 196°C.

10 Stage B: 2-chloro-3, 4-bxs[(2—methoxy—ethoxy)—methoxy]—
benzaldehyde -

46 cm3 of diisopropyl ethylamine is added to a
suspension containing 11.42 ¢g of the product prepared in the
~ previous stage in 120 ‘cm® methylene chloride,- the mixture is .

15 cooled down to —10°C then 30.14 cm® of chloro-(2-methoxy-

' ethoxy)-methane is added, agitation’'is cerried'out for one
hour, the mixture is diluted with 100 cm3 water, separated, then
the organic phase is washed, dried and concentrated. 1In this
way 22.6 g of the expected product is recovered. Rf = 0.6

20 (eluant: ethyl acetate)

NMR Analysis of the proton (CDCly 250 MHz in ppm)

3.36 (s), and 3.38 (s): —OCH;

3.58 (m) (4 H), 3.84 (m) (2 H) and 4.06 (m) (2 H)‘ O-Qﬂz—CH2~O
~ 5.29 (s) (2'H) and 5.38 (s) (2 H): -0-CH,-O0

25 7.21 (d) and 7.71 (d): aromatic protons (Ar-H)

10.36 (s): —CH=O :
PREPARATION 2: 3~formyl-5, S—bls[(2—methoxy—ethoxy)-methoxy]

benzonitrile
Stage A: 3-formyl-6-hydroxy-5-methoxy benzonitrile
‘30 A mixture constituted by 23.1 g of 3-bromo-4-hydroxy-5-

methoxy benzaldehyde, 9.3 g of cuprous cyanide and 140 cm3 of
dimethyl acetal (DMA) is taken to reflux for 2 hours under
~agitation. '

After cooling down the mixture, it is poured over ice,

35 extracted with an ethyl acetate — methanol mixture (90410),
the organic phase is .washed and dried and the solvents are
eliminated. 18 g of crude product is collected which is used
as it is for the following stage. MP = 180°C.
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whi ch product is treated with hlori de ti°t he presence of |ith@gaisodo

‘chl or'i:de in order to obtain a p odugf 0% formula (K):
Terr] whi ch product is treated with an oxidizing agent for exanple

- 28 - sodi um et aperi odate then with an esterification agent in order to

obtain a product of fornula (L): sehee} HasBeenRe agpd
which R err] has the previous neaning, V\hJ.cbop.r.oduct IS t ﬂn Im ‘
N- hydr oxypht hal i m de then with hydra2|ne in,order to obtai

fornula (Ma): [ er ]

Stage B: 3-formy1—5,6-d1hydroxy benzonltrlle
18 g of the product prepared in the previous stage. and

400 cm3 of dlchloromethane are mixed together under nltrogen,
the mixture is cooled down to 0°C, 150 cm3 of a molar

5 solution of boron tribromide in dichloromethane is added, the
whole mixture is left for 16 hours at ambient temperaturé,
concentrated, cooled down again to 0°C and 250 cm3 of a
normal solution of hydrochloric acid is added. The
crystdllized product is.separated out, washed with water,

10 dried then recrystallized from an isopropanol - water mixture
(1-2). 1In this way 12 g of the expected product is
collected.

Infrared analysis (Nujol)
Strong and complex absorption in the —NH/OH region

15 2245 cm!: c=n . -
1700 cm™': c=0
1602, 1597, 1520 cm™!: aromatic nucleus
NMR analysis of_the-proton (DMSO 250 MHz in ppm)
7.45 (d) (J = 2): Ar-H

20 7.73 (d) (J = 2): Ar-H
9.74: CH=0
11.15;: mobile absorption .

Stage C: 3—formy1—5,6-bis[(2—methoxy—ethoxy)~meéhoxy]—
benzonitrile | .

25 53.6 cm® of diisopropyl'ethylamine is added to a Y
suspension containiﬁg 12.6 g of the product prepared in the
previous stage in 500 cm3 of dichloromethane, the mixture is’
cooled down to -10°C then 35.3 cm3 of chloro-(2-methoxy—

- ethoxy)-methane is added, agitation is carried out for.one

‘30 hour, the medium is diluted with 100 cm3 water, separated,
then the organic phase is washed, dried and concentrated. In
this way 21.4 g of the expected product is recovered. '
Infrared analysis (CHClj) |
Absence of OH

35 2235 cm~!: c=N . - ' ’

1702 and 2730 cm~1: CH=0
1592, 1582 and 1485 cm~': aromatic nucleus
NMR analysis of the proton (CDC13 250 MHz in ppm)
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The products of fornula 1sét‘nd %A) ar BANPRRROY § i£0a gener al manner; nmold032/040
are-commercial ly avallable oﬂhéﬁ%

| catbdbe prepared from
comerci al | y-avai |l abl e products, according to the nethgdsfdescr“6€a’rﬁi;fé

preparations below. For the products of formula (1) the ng thﬁﬂﬁﬁS d

:in the literature can al so be used, notably the so- cal | i \‘
reduction, the reduction of benzoi ¢ aci ds gk JLhe fornylatil ' :
ri ngs such as for exanple the Vilsneier-Haack reaction, t n- Koch
reaction, the Reiner-Tiemann reaction or the reaction with fornyl fluoride
(J. Am Chem Sgg. 8iL 28&& (1960)) . ‘The products of fornulae (VII)
and (I X) are kfdon— 3the literature, notably in the Bel gi an Patent
Application BE3646@3. &AdHDhe 3EBSofmAN (RatHdnandpdl-Péalmdn (BPE3I3305CH,~CH -0

TmfmmWWﬁﬁ@@ﬂﬂM%ﬂ%h%&W@W@mmML however i ting
it. PREPARATICN 1: ?hlo 0-3 nﬁ y et hoX¥) - net hoxy] -
benzal dehyde 7sf8gbdA: (3 Bh apd- 3. delﬁQd beﬁfaﬁdehyde .

- 29 - 5 92906Rsy:0fCB=0- di hydr oxy benzaldehyde (commercial) is

-di ssolved in aget iaC anpdec Eml

sol ution at Frie QBN 3 hrg?gbgou%fflnigiéa HFEPEFQ—%ﬁﬂﬁkpgﬁmgEgégggen :
consuned. Agl?%ﬁ?%hdeYﬁﬁlntalned for 16 hours then the solution is
concentrat ed, s€agé eal: dgmmlharapanhbara&Q—shﬁenhe&ypbéaha1aenyaétered

vashed, and ort ed Mgt BBrIoKofiet ufba B SERACLLePAONRECLD BOPLERLSY

Stage B TOchbenpabdahpile] (Fansiisny-- a0 - oﬁeanexypltsehsaauéhyae cm3

46 cnB of di i §PPFPEYH ﬁshabiﬁhﬂadlso%d@eé Bfd2asHaRENhbaRsCalt aPei AAqll. 42

g of the producéepreggrogeh' nlgrogen mixed with 10% fluorine, then
nitrogen alone are then bubbled through for 2 hours and 30
minutes. After treatment with thiosulphate, acidification by_

15 " a solution of 2N hydrochloric acid and extraction with ethyl

acetate, the organic phase is washed, dried, concentrated and
chromatographed on silica eluting with dichloromethane; 2.1 g
of the desired product is collected. '

- Rf= 0.3 \
20 Microanalysis MF = CqH4FO4
. C H " F
% calculated  56.47 4.14 11.16 )
% found 56.4 4.1.  11.0 ’
Stage B: 3~fluoro-4,5-dihydroxy benzaldehyde
25 . 3.72 g of the product prepared in the previous stage and

60 cm3 of dichloromethane are mixed together under nitrogen,
the mixture is cooled down to 0°C, 32 cm3 of a molar solution
©of boron tribromide in dichloromethane is added and the whole
is left for 16 ‘hours at ambient temperature, then _
concentrated, cooled down again to 0°C and acidified. The
crystallized product is separated out, washed with water and
dried. 1In this way 2.83 g of the expected crude product is :
collected which is used as it is for the following stage. !
Rf = 0.2 [eluant: acetone - dichloromethane (1-9)]
35 Stage C: 3—fluoro—4,5-bis[ (2—-methoxy—ethoxy)-methoxyl .
benzaldehyde S : |
17 cm3 of diisopropyl ethylamine is added to a _
suspension containing 2.8 g of the product prepared in the

30
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previ ous stage 'in 120 cnferr] - hy,l,e & chl ori de, the m xture i s coole
dowd to -10[err]C then 30.14 chi%fri’*6%* chl oro- ( 2- Wane
. 1s added, agitation is carried out for one hour, the mxture is dilute

with 100 cnB water, separated, then the organic phase 7 B¢endarepxg,dd and
. concentrated. In thIS way 22.6 g of the expected produ

0.6 (eluant: ethyl acetate) NVR Anal ysis-0of32 ke proton E?MH@ MHz

in ppm) 3.36 (s), and 3.38 (s): -OCHerr] 3.58 (m (4 H, 3.8

and 4.06 (m (2 H: O-CHerr]-CHerr]-05.29 (s) (2 H and 5.38 (s) (2 H)

-O-CHerr]-0 z?év{&\s adhde 7:;In (sl)e cworer lﬁm@mmﬁm thQ ¥ xture is

SO el dap  iof %33}4&5F 3 nSh %sé)n. Ligbhdxy-

m xt ure const iethaxy bynethdneg ¥ &Bdedbno 1% camgtilegx put for one
benzal dehyde, rhidr 9 @e GhEd 0043 :Pé’fa"qu&é&‘du]t‘?p 108 @Y waterdi WRidAYataee! al
( Dvi) |stakentoreflux our s under |tat|% né[After colln%down
the nmixture i%heR ‘Eur%’ag%‘\‘/’e? phase s Mash @

met hanol m xt Ltrteu{ gma;aos 5 ¢ hef otr}gaarequdtame produethdd a:ml:odnered.andtﬁ e

2 tis for (fiot o hihe Gtplofthdie l Hadrbr?l (21 W CN 18 used
-30-  Stage Iinﬁ?:#’?ﬁwnajlﬁkﬁ heHEa! benzonitrile 18 g of the
product pr eparmﬁseﬁbél‘@fpﬂmw ous stage and 400 cn8 of dichloronethane are

m xed tog er en 1he xture ol ed down to O[err]C, 150
cnjerr] o?‘t&; ‘TLB]? c?u%f:g boro ‘ﬁﬁ 4“%(5*;?% n di chl oronet hane is

added, the whdy¥R mnaly®is SOf eﬂ!e fmroml HSRGL 7 t20niMtigntint @BIYr at ur e, _
concentrated, $09éedsfoywg awaAN ($ Ol-&ydd.C and 250 cnB of a normal solution

e
m xture (1-2).5133t(s)r awy 523© té)ihn4§ﬁperted product S coIIected :
15 7.32 (dd) 7.51 (m): Ar-H
9.90 (m): -CH=O .
PREPARATION 4: 3—chloro—4 S—bls[(Z—methoxy—ethoxy)—methoxy]
benzaldehyde '
Stage A: 3-chloro-4, S—dihydroxy benzaldehyde
20 37.2 g of commercial 5-chloro vanillin and 800 cm3 of
dichloromethane are mixed toéether under nitrogen, cooled
down to 0°C, 300 cm3 of a molar solution of boron tribromide
'~ in dichloromethane is added, the resultant mixtdre is left
for 16 hours at ambient temperature, concentrated, cooled
25 down again to 0°C and acidified. The crystallized product is
B separated out, washed with water, dried and recrystallized'
from an isopropanoi - water mixture (1-2 by volume). 1In this
way 26.6 g of the expected product is collected. Melting
' point (MP) 260°C
-300 Infrared analysis (Nujol)
3425 cm~1: —OH + general absorption
1672-1660 cm™': C=0
1595, 1588, 1534, 1500 cm™): aromatic ring
NMR analysis of the proton (DMSO 250 MHz in ppm)
35 7.24 (d J=2Hz) and 7.44 (d J=2Hz): Ar-H .
9.80 (m): -CH=O '
10.40: mobile absorption
Stage B: 3*chloro—4,5-bis[(2-methoxy—ethoxy)-methoxy]
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Infrared anal ysis (NS?O Strqﬁgpéq : ex aNsorBtlon I n the -NH OH @034/040
i+ regiton 2245 cnferr]: C=N 1700 rrfle C_O 1602, 1597, 1520 cn[err]

ALS (A

’ aromatic nucl eus NVR anal ysis of the proton (DNBO 250 MHz T ppm—F+45—d
(J =2): Ar-H7.73 (d) (J =2): Ar-H 9.74: CH=O 11. 15: rmbthLeSha? orBDtlon

.Stage C. 3-fornyl-5,6-bis [(2-methoxy-ethoxy)-methoxy]- ben cn Replaced |
53.6 cnferr] of diisopropyl ethylamne is gdded to a suspe “ﬂ”mng
12.6 g of the product prepared in the previous stage in 50

di chl oronet hane, the mixture is cooled down to -10[err]C then 35.3 cnferr]
of chl oro- (2 thoiég §thoxy) met hane is added, agitation is carried out
for one hour JPRE &? fis diluted with 100 cn[err] wat er, separ at ed,

then the organic pB&sé o 3veghdd i sepregyinetbydamineaisdadied taia way 21.4

g of the expeghegea@,ci%%dn%a&m%eﬁgd oenithar géoaaatygté GEER1LAT Ehe
Absence of OH 5 rr]: C=N_"1703 O 15 1582
and 1485 cn[ePFFVlgPﬁ endd dad °NNR°3n9&9§F§rgLth%“EVoFBﬁ ?Eféﬁf@r?f
250 MHz i nSppepoled down to —10°C then 39.7 cm3 of chlo%ﬁ-(z—ﬁeBEOQQ} :
0-GH er ] - G S leybEmEbae 15 %‘“%dﬁée% Eopitathy. Clbpitprs doos
(d) (1 H andagitated) for HFlfAﬁthQUGG djutedrwibhpkPARKT| Of Water,
il 4§ heokasem e oo bk tldehn S
Soa'y of 4 rEnrEep AT Sha B S el Roneg. o) Fifida] EEBEshy WEkn
acetoni trife énGhZQGOGm&h@heFremnthsnaglmax&urEoK99wd)andIa ‘Bhis Wawrs at
Oferr]C and 15,9 g of the expected product is recovered.
| Infrared analysis (CHClj) -
1698 and 2735 cmf‘:.conjugated.CH=0
1591, 1579, 1498 cm™': aromatic ring
15. NMR analysis of the protdn (CDCl3 250 MHz in ppm)
3.38 (s): -OCH3
3.57 (m) (4 H), 3.87 (m) (2 H) and 4.03 (m) (2 H): 0—CH,~CHo—0
5.36 (s) and 5.38 (s): 0-CH;~O
7.59 (d) 7.62 (&): Ar—H |
20 9.85: —CH=0 .
PREP:. TIOE : 3—n1tro—4 S—bxs[(2—methoxy—ethoxy)—methoxy]
benzaldehyde
Stage A: 3—nitro—4,5—dihgdroxy benzaldehyde _
o 35 g of S5-chloro vanillin (commercial) and 1200 cm3 of -
25 Adichloromethane are mixed together under nitrogen, the -
" mixture is cooled down to 0°C, 533 cm3 of a molar solution of
boron tribromide in dichloromethane is added, the whole is
- left for 2 days at ambient temperature, then concentrated,
the residue is taken up cold (ice bath + methanol) in 300 cm3
‘30’ of 2N hydrochloric acid, agitated for two to three hours at
this temperature then left for 16 hours at ambient
temperature. Extraction is carried out with ethyl acetate,
the organic phase is washed, dried and concentrated. In this
way 18 g.- of the expected product is collected. (MP) 260°C
35 Infrared analysis (Nujol) -
general absorption NH/OH '
1682 cm™1: C=0 ,
1620, 1590, 1580, 1548 and 1525 cm™': aromatic ring + -NO,
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under nitrogen, nitrogen ‘m xed gy gghs ;@%,fl uorine, then nitrogen alone are
then bubbl ed through for 2 hours and 30 minutes. Afte i.th
t hi osul phate, acidification by, a solution of 2N hydro@hl r| c acid and

extraction wth ethyl acetate, the organic phase is Replaced
_concentrated and chromat'ographed on silica eluting with ne;

2.1 g of the desired product is collected: ¥ =0.3 Mcr I =

CerrlHerr]FQerr] ' C H F % cal cul at ed 56. 47

4.14 11.16 % found 56. 4 4.1 11.0 Stage B: 3-fluoro-4,

5-di hydr oxy bsw&d@lmyom-mtro—-e 5-2b s D 24t ooEst ha Epalietthdsty 1 he

previ ous stag ’gé rr] of dichl oronet hane are m xed together under

ni trogen, the mX ure | oI ed down to O[err]C, 32 cnierr] of a nolar

sol uti on of boron tﬁtﬁdi—‘ﬂ‘deof rA i sopreriktekhil aming|dissl added Heo vihol e i s

left for 16 -hay éﬂs?&i’?'&iﬁtéﬁ%a‘wr& ofh@me £ §Echar®! A1 dpyn
t C and di f t ted out,
faehed &ﬂﬁeweére? Aind e T, Thath st RIS eitis ce iR Re 18

product .is coldqmlezii dvwre hthen (3206 aomy tof sclilnra-h&-fmﬂltmy}gptshmge)- =

0.2 [eluant; éﬁog@f

3-fluoro-4, 5 b| s| met%o%/& et hoxy) - metjglnxy ‘benz vgl%le is agltaitied err
of diisopropyltvg H}FP‘bFﬁ et 1 Q° Gd bl vied "’s‘EfSpH?\%l% c,Qﬁﬁt‘éﬁt?ﬁIhg geprplsda he
- product prepartdsen ntidieorganic phase is washed, dried, concentraﬁ?ed and

previ ous 0 hl oro thane cqol ed
down to - Ofer rﬁ%‘%%torgégé{%&n[ erﬁ r%f é%’hl (r? :(r? me’tﬂbx?/ 3(:9#}1]?) Mheis
added. Agit at iasgtetene mixtureut9+o). orkn Hhis wae 224 nod thé L&Hd%ovheth
100 cnferr] \Na‘;ﬁdu@@pﬁ b ided. t ee of gpm ¢ phase is washed, dried and

0,55 [el yant . TERTESd, atverd Goelan (550 T Nt rar e oy coovered: R
(CHC1[err]) ASHME ecioT ' OICH8D6 and 2730 cni'err]: conjugated CH=0O NWR .
anal ysis qgfgt hl%(% Otednd CHE4ér (14 L | didVic ring + NO, '
: NMR analysis of the proton (CDCl; 300 MHz in ppm)
3.36 and 3.38: —~OCHj
3.55 (m), 3.87 (m): O—CH,~CH,—O
5.41: O-CH,—O

20 7.92: Ar-H
9.93: —CH=0
PREPARATION 6: 3—1060—4 S—bis| (Zmethoxy—ethoxy)—methoxy]
benzaldehyde
Stage A: 3—iodo—4 5-dihydroxy benzaldehyde

25 37.2 g of 5-iodo vanillin (commercial) and 360 cm3 of

' dichloromethane are mixed together under nitrogen, the
mixture is cooled down to 0°C, 135 cm® of a molar solution of
boron tribromide in dichloromethane is added, the whole is

- left for 16 hours at ambient temperature, concentrated,

‘30’ cooled down again to 0°C and acidified. The crystallized
product is separated out, washed with water, dried and
recrystallized from an isopropanol — water mixture (1-2 By
volume). In this way 23.4 g of the expected product is
collected. ' _

35 Infrared analysis (Nujol) '-; _ s
general absorption NH/OH o ' '

. 1662 (m) 1640 (F) cm™': C=0
1588, 1578, 1516 cm™': aromatic xing
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3.36 (s) and 3.37 (s): -OCH eoﬁi}(}g ?34 (4 H), £%c (M) (2 H and 3. 9§1038/040
3 O CH e TT=0-7-32—4dd)

(m (2 H: O-CHerr]-CHerr] and 5.36 (s):
7.51 (m: Ar-H 9.90 (m; -CH=O PREPARATI ON 4: Tmsgm&Phs en Replaced
3-chl or o- 4, 5- bi s[ ( 2- met hoxy- et hoxy) - met hoxy] benzaldehy BECe

< 3-chl oro- 4, 5-di hydroxy benzal dehyde 37.2 g of co d’f"&
vanillin and 800 cnB of dichl oronmet hane—-aBé m xed toget gen,

-cooled down to Jerr]C, 300 cnferr] of a nolar solution of boron
tribromde in dichloronethane is added, the resultant mxture is left for

16 hours at aﬁhkeahaugga%r%kU&me @&a&eatmahsd 2500MRE iAOPPmpgai n to
Jerr]C and a& glfle Th ?r %}q |ze? pr,oduct is separated out, washed
with water, g 4% ) éf&& A f& Foth an i sopropanol - water m xture
(1-2 by vqunﬁ)GBINnUhls{uhﬁy 26.6 g of the expected product is collected.
Mel ting poingo(WR), 3R00 S’ '%Bbii'l‘édaﬁaékﬁﬁmn('\'w ol) 3425 cnferr]: -OH

+ | b t 1672-1660 34, 1500 )
cn?gps{a agoﬁgkgggsghg31%&@?5%a§§§?§t6%‘ﬁﬁ5 Bfgfﬁgh?EKgKW?ég o%¥2 in ppm
7.24 (d J=2HzpenadlBehided J=2Hz): Ar-H 9.90 (m: -CHEO 10.40; nobil e

b ti St : -Qh| 2- t t
cosor ot on. S50 By A P RO D6 B
suspensi on coﬁP&PﬁP§g°@5Q@ﬂﬁahﬂ%§9p@§d&cg gife hPeErPﬂ“FﬁePE?E§F6951§t556 in
150 cnferr] oprevibuy eRidwEAn 64t ciPxbier aichlee6hadhdavy the-mOkearkCis

e o T4 bl Y S Kol SRR MRS PSRRI
wat er , separaﬁ&boxwﬁememhﬁnﬁxxﬂnaQGGHagwers4ﬁa§hgﬂte§r|§be vhatenisat ed and
chronatographang%esdIfa% HA1¥ a0 hehulch) aldueahoaeaatmeoecm3nethaaehr,
mxture (99- 1éeparate53\¥ﬁén the organic phase is washed dried,
concentrated and chromatographed on silica, eluting with.an-_h
15 ethyl acetate ~ hexane mixture (1/1). In this way 25.5 g of
the expected product is recovered.
Infrared analysis (cﬁc13)
Absence of OH
| 1698 and 2730 cm~': CH=0
20 1588, 1562, cm 'z aromatic ring
NMR analysis of the proton (CPCly 250 MHz in ppm)
3.38 (s1) (6 H): -OCH3 | | S
3.58 (m) (4 H), 3.84 (m) (2 H) and 4.05 (m) (2 f): o—cgz-caé—o
5.33 (s1) and 5.39 (sl): 0-CH,~0
25 7.68 (s1) and 7.96 (sl): r—ﬂ
' 9.82: -CH=0
PREPARATION 7: 3,4,5-tris[(2-methoxy—ethoxy)-methoxy] -
benzaldehyde
52 cm3 of d1isopropy1 ethylamine is added to a
‘3@ suspension containing 8 g of 3,4,5-trihydroxy benzaldehyde
(commercial) in 160 cm3 of dichlorome-thane, the mixture is
cooled down to 0-5°C then 35 cm3 of chloro—(2~methoxy-
ethoxy)-methane is added over one and a half hours, the whole
is agitated, diluted with 100 cm3 of water, separated, then
35 the organic phase is washed, dried and concentrated. In this
way 21.75 g of crude product is recovered which is used as it'
is for what follows. |
Infrared analysis (CHClj)



15.9 g of the expected product is recovered. Infrared analysis (CHC [err])
1698 and 2735 .cnferr] : conjugated CH=O 1591, 1579, _1498 cnierr]: aromatic
ring NVR analysis of the proton (CDd[err] 250 MHz in pp : :

-CCH err] 3.57 (m (4 H, 3.87 (mM (2 H and 4.03 (nﬁhﬁahéﬁéé ,
:O-CH err]-CH err]-05.36 (s) and 5.38 (s):_OCHerr]- °N Redibed () :
Ar-H 9.85: -CH=O PREPARATION 5: 3-nitro=8%&-bjs ' ?Mwy,m[”jﬁﬁ '

[ (2- met hoxy- et hoxy) - net hoxy] benzal dehyde. Stage A: 3- ) y{l dr oxy
benzal dehyde 35 g of 5-chloro vanillin (comercial) and 1200 cnierr]
of di chl or onkbbaencearf @Hxed t oget her under nitrogen, the mxture is cool ed
down to O[erfgée &x31cnggLs] of a nolar solution of boron tribromde in
dichloronethggﬁ i's gﬁged —ihe wholg.is left for 2 days at anbient

tenperat ure, 'oh8n LEARCHTr af BFOPARLC K1 ie is taken up cold (ice bath +-
met hanol ) i nNBROanalpsi$ of Bhehgroom| (CHCLHC2E0 Mg tin qupibr tvwo to three
hours at &§hig ggnpRaasuss toem)! efdchor 16 hours at anbient tenperature.
Extraction is carrlgd out wth eth T’ cetate, gye orgggif phase i s _washed
dried and codceht kB ekd “’?vtﬁ'r§5v\b?%}/ 168 Fibrand o3 9% et kol % bl Q-GH2-CH,—0
collected. BMP} (sP60Ren)]&ndns 34 efis pnpd vis) s ¢-PCH-p+Q general absorption

NH OH 1682 cii 5r}§)C;£};§20, 1590, 1580, 1548 and 1525 cnierr]: aromatic
ring + -hKIer?f T ' . - 34 - St age B: -
3-nitro-4, 52683f Ot hoxy- et hoxy) - met hoxy benzal dehyde 13.6 cnierr]

of di i sopp OPFREEARATIORNE: | 2, $A@E6h1Gre-3IERASIST OZ-HOFhdtyétndsdy J-of the

product_prquéeg ) ;ﬁg %rﬁgégyéestage in 50 cnB of dichloronethane, the_

m xture is cO eﬁxﬁ$ PR o cnferr] of chloro-(2-nethoxy-ethoxy)-

met hane i s aStiRgeoker245—-dichlero—3 he-dihydroxy degnzakdelydet wo hours at

Oferr]C diluted pth ¢08cCH] #LainPdrdey BenSLPIRYEL, (bRt EEADY GBSI C

phase is vashed. diled, o956 0ns 20 £hald: S IR Q% ABNES P 5] Sun FLYt 19

-15 through the solution at an ordinary temperature until 31.24 ¢

of the gas has been consumed. Agitation is maintained for 42
hours, then the solution is concentrated, cooled down to 0°c
and the precipitate is filtered, washed and dried. In this
way 13.7 g of the expected product is collected. Melting

20 point (MP) 176-178°C; Rf =0.1 [eluant: ethyl acetate -
cyclohexane (5-5)1 ‘

NMR analysis of the proton-(DMSO 250 MHz in ppmb
7.24 (d J=2Hz) and 7.44 (4 J=2Hz): Ar-H
9.90 (m): =CH=0

25 10.40: mobile absorption
Stage B: 2,S—Gichloro—3,4-bié[(Z—methoxy—ethoxy)-methoxy]
benzaldehyde ' ' ' - '

60.5 cm3 of diisopropyl ethylamine then 11.27 cm’® of
.chloro~(2-methoxy—ethoxy)-methane are added to a .

30 solution containing 6.83 g of the product prepared in the
previous stage in 265 cm3 of aéetonitrile, the whole mixture is
agitated for two hours at 35°C and evaporated to dryness,
the residue is taken up in dichloromethane, washed, dried and
the solvent is evaporated off, chromatography is carried out

35 on silica, eluting with an ethyl acetate ~ cyclohexane

' mixture (6-4). In this way 10.9 g of'the_expected product is
recovered. MP 50°C; Rf = 0.3
Infrared analysis (PE580)
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acetone mxture (9-1). In this way 22.1 g of the expected product is
.obtalned. Rf = 0.3 Infrared analysis (CHCl[err]) 1704 cnferr]: CH=O 1608
1578, 1546, 1496 cnferr]: aromatic ring + NJerr] NNR analysrs of

proton (CDCl[err] 300 Mz in ppn) 3.36 and 3.38: -

.(m): OCHerr]-CHerr]-05.41: 0-CHerr]-0O 7.92: Ar 3 bR ﬂa r
PREPARATI ON 6: 3-i odo- 4, 5- bi s[ (2- net hoxy-¥t hoxy) - nethoﬁy X |
Stage A: 3-io0do-4, 5-dihydroxy benzal dehyde - 37.2 g II|n
(comrercjal) and 360,cnierr] of dichloronethane are’ nrxe er under

ni t rogen, t he690 xéwmi b: | GHe@0l ed down to 0C, 135 cnferr] of a nol ar sol ution
of boron tr|p§9§1dp55p g*€hl05g&ﬁ£@ﬁggri added, the whole is left for 16

hours at ambient’tenperature, concentrate cooled down agarn to 0C and

aci di fi ed. TWSRcaDal¥sis Rf theREPtoR %%RQ& R0 JMHz IBPRY with water,

dried and re3r3$tahalzeﬂsfreoca i sopropanol - water mxture (1-2 by

vol une) . 3 g e uct is collected. Infrared
anal ysi s %Nug Z é@%eéa?‘ﬂags ?1 rX\iEve@P Qgg%q?n) 1640 (F) cmjerr]: 'C=O
1588, 1578, 453% anflchrjé éﬁbha?r@;zTQg

- 35 - hMFbamglyg)s nf_ﬂhe proton (DVBO 250 MHz in ppm) 7.25 (sI) and
7.44 (sl): Aﬁ FB% ? y (M O 10.46, 10.43 cnferr]: nobile absorption
stage B: 3-i %b- %-bis?—f nmet hoxy- ethoxy nmet hoxy] benzal dehyde 67

cnB of dr|sobEEh&éAElﬂ;LaniaemethQMMeﬁ 5-obisE(2peethoxy-cothoky) methoxy ) of
-the prodygt g@ﬁp@iﬁ *&ethe prevrous stage in 640 cnferr] of

di chl or onet hane xturs
. . cm” of 1lsopropyl ethylamine is added to a-
suspension contalnlng 8 g of 3,4-dihydroxy—-5-methoxy
benzaldehyde (commercial) in 80 cm3 of dichloromethane, the
mixture is cooled down to —5°C/-10°C then 23 cm3 of chloro—
15 (2—-methoxy-ethoxy)-methane is added over half an hour, the
whole is agitated for 16 hours, the organic phase is washed,
dried, filtered, concentrated and chromatographed on siliéa,.
eluting with a hexane — ethyl acetate mixture (50-50). The
expected product is recovered. Rf = 0.4 [eluant: hexane -
20 ethyl acetate (30-70)].
' Infrared analysis (CHC13 on PE 580)
Absence of OH I
1696 em~1: CH=0 | | -7
_ 1588, 1498 cm~': aromatic ring
25 NMR analysis of the proton (CDClz 250 MHz in ppm)
3.36 (s) (3 H) and 3.38 (s) (3 H): O-CH,—CH,-OCHj
3.57 (m) (4 H), 3.87 (m) (2 H) and 4.00 (m) (2 H): O-CH;—CH;—O
3.90 (s) (3 H): Ar-OCHj
5.31 (s) (2 H) and 5.35 (s) (2 H): o—cgz—o
30 7.19 (& J=2Hz) (1 H) and 7.38 (4 J=2Hz) (1 H): Ar-H in the
meta position
9.80 (s) (1 H): —CH=0 | S
PREPARATION 10: 1-[3-[7beta—[[oxo-[2-[(triphenylmethyl)-
amino]—thiazol—4—y1I-acetyl]—amino]—Z—[(4—methoxy—benzyloxy)—'
35 carbonyl]-8-oxo-5~thia—1-azabicyclol4,2,0] [oct—z—en-a—yll—
 2-propenyl)-thieno-[2,3-blpyridinium iodide |
Stage A: 4-methoxy benzyl 7beta—[[oxo—[2-[(triphenylmethyl)-
amino]-thiazol—4-y1]-acety1]—amino]—3-[(Z+E)—35chloro-1—'

eenson '
nEm AN 1D CACTTMIVEL taTore anrrney.
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cool ed down to 10[err]C then 44 cnferr] of chloro-(2-nethoxy-
. ethoxy) met hane i s added over 45 mnutes, the whole is agitated for halt an
hour, diluted with 100 ¢nB of water, separated, then t heTHy Badi Hes RBARB aba

mashed dried, concentrated and chronatographed on silica
. ethyl acetate - hexane mxture (1/1). In this way 25.5 g E !’F‘“ﬂ Hgm
product is recovered. Infrared anaIyS|s—(@ﬂcr[err]) Absen and
2730 cnferr]: CH=O 1588, 1562, cnierr]: aromatic ring NVR analysis of the
proton (CDCl[err] 250 MHz in ppn) 3.38 (sl) (6 H: -OCHerr] 3.58 (m (4
H, 3.84 (n)thPﬁhY&ﬂd84036—§ﬂth@a-l&azibibﬂelol4{?{eio¢t€25e682fsl) and
5.39 (sl): 5%56i91a€b7 68 (sl) and 7.96 (sl): Ar-H 9.82: -

5o onferr] of dii Sofr By A-BERpPRH RENFEL AIBREATERLAOLYS Eiﬁia%" FFarhrng o
g of 3,4, 5-tpropengll-Benzal-Gchhia-1{asabicygcho]4) B, ApOctnB—eh-2—
d'Ch'QrOWE tBQPBonEStQ‘ﬁkHESchiorﬁEQ' &eQEFSb%& 9n5£ﬁér£&%6839%3§?6ﬁ%€rr]

of chl oro-(2-nmet ¥ ¥ ane Is over one and urs
the whol e iAapPR4iratian NeruPed3di 19410904 1B- 22 GaPEroxQupdrated, then the
organi.c phasé(tsiphehglimetihiy2(—-amninodnthiaszaled-ylh abéesicvagidl. 75 g of

cr ude. pr oduc eécggggélésd f@l BB15%aKEdedit ! hoplEckiokRb. 'RELEYE) in

| nfrared anal ysri's
Absence of 9698 chfchirhlorenethape azegagitaked: uaﬁﬁﬁaﬂiﬁr?gﬁ@'hﬁhﬁ

anal ysi s10f miirtiret 08 c6BTeHcabIM280 OPZ thefip2) 38536 68d13(88 (9 H):

o G or ] - G ftppThutamthor Bropyt T ataahb SherEodtsnthe Eobly ct5) 289d,

(s): Ar-H followed by agitating for 40 minutes, washing and drying, the
solvents are evaporated and the residue is chromatographed,_
eluting with a dichloromethane - isopropyl ether mixture (9-

15 1). 5.51 g of the expected product is collected. REf = 0.3.
Stage B: 4-methoxy benzyl 7beta—[[oxo—[z—[(triphenylmethyl)—
amino]—thxazol—4~y1]—acetyl]-am;no]-B—[(Z+E)—3-1odo-1—
propenyl ]-8-oxo—5-thia-1-azabicyclol 4, 2, 0Joct-2—-en—2—
carboxylate. '

20 5.5 g of the product prepared in the previous stage is
dissolved in 110 cm3 of acetone, 3.094 g of sodium iodide is
added, the mixture is agitated for one and a half hours at

: zo°c, the solvent is evaporated, the residue is taken up in
350 cm3 of dichloromethane, washed, dried, filtered and

25 brought to dryness. The foam obtained is filtered and the
residue is chromatographed, eluting with a dichloromethane ~ .
isopropyl ether mixture (90-10); 3.93 g of the expected
iodine derivative is collected. Rf = 0.3
Infrared analysis (CHClj) _ .

30 1786, 1721, 1701 and 1663 cm™': C=0 and beta-lactame
1613, 1586, 1535, 1516 cm"1: aromatic + conjugated system
NMR analysis of the proton (CDC14 300 MHz in ppm) '
3.57: —-8-CHy;—C(C=CH-)=C-

3.82 (s): Aax-OCHz

35 3.98 (4, J=8): —CH=CH-CHy-I
5.03 (d J=5) ppm: CO-NH~CH(C=0)-CH-(N-)~S-

5.25 (AB, J=12): CO-0-CHy~Ar
5.75: CO-NHdCﬂ(CfO)—CH(N-)—S—
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9.82: .- CH=O PREPARATI ON 8 : 2, 5-di chl oro- 3, 4- bi s[ ( 2- net hoxy- et hoxy) -
mgt ioxyl benzal dehyde Stage A 2, 5-di chl oro-- 3, 4- di hydroxy benzat-dehyde—

© 27.6 g of 3,4-dihydroxy benzal dehyde (conmercial) is di %leﬂe%ﬁ-[ ﬁﬁ? lacgd;

cnerr] of acetic acid and chlorinne is bubbled through th

i'ordinary tenperature until 31.24 g of the S_has been ¢ |on
i s maintained for 42 hours, then the solution is concentr

'to 0OC and the precipitate i s filtered, mashed and dried. In this may 13 7 g

of the expect rpguct coI ect ed. Ne poj nt_ (IMP) 176-178C, =0.1
[eluant: eth €d‘a ethte J“ 3% ig %aﬁ ifs ’ls LiRm prot on
(DVBO 250 M6 081 tpng. 4. (am(d—SJaCﬂ-IzQ(@rm-)z-M((mr—mwl)Armd RSH (0f :

-CH=0 10.40: nobile absorptioEE§§] Po€ B: 2,

5-dichloro-3,4-his nethoxy et hox nethoxy enzaldehyde ' 60.5
crierr] of difsbh é%&i &%9? ﬂﬂﬁ?
chl or o- ( 2- Sretsimge e!l:hmeyl)B—FrE‘ltbtatte—HrmtcﬁddBd (tﬂriaphﬁdyltuiéﬁhmﬁaﬁlmdin— 6.83 ¢

acetoni {111 o REREEEIL PPl i f A9 4 it il i)
evapor at ed t FaFBoREk —QTR¥91§H%hk?Té?%%ﬂR%PxﬁiqEfmﬂ«ﬂi(iqgﬁﬂanﬁnr3vﬁhhed,
- dried and tiﬁﬂépﬁopﬂﬁylIhﬁh&ﬁhuéﬁzyﬁiﬁIpyﬁﬂﬁiﬁﬁﬁﬁﬁﬁﬁﬁjﬂbi S carried out on

silica, eluting w et hy, CE xane .mxt Inthis
way 10.9 g of the ie%pjé‘& (;a1~h ?‘bd&c‘%ﬁnerec Jearq{e}& Ghsa lglflg %%Ievn.ous :
| nfrared Eﬂwﬂ%&ﬂQﬁ(H¥x§§»w1th 6 g of thienol2,3-blpyridine is agitaxka 1690

CH=
cnierr]: Qo Ghe et &fﬂ%f;]ra%@fé)@é 'fa%{&'etir}ﬂvﬁu%&?g%@' pcra%ltéﬁ‘

I(—i)CDGO[ (e]r_I{ ]er r ]fo’a% e?‘H] %@ﬁ% %H't?‘a f tgredoang under Vac““'“'

this way 4.72 g of the desired product is obtalned. Rf = 0.1
[eluant dichloromethane — methanol (92-8)]
15 Mlcroanalys1s MF = C49H4OIN50583

c H - I N s
% calculated:  57.81 3.96 12.46 6.87 9.44
% found : 57.3 3.9 11.7 6.7 9.6

. NMR analysis of the proton (dDCla; 300 MHz in ppm)
20 5.02 (d): CO-NH-CH(C=0)-CH-(N=)=S~ :
5.27 (s): —CO-0-CHy-Ar
5.6 (4d): —CH=CH~CHy-N*
5.74 (dt): CO—NH-CH(C=0}-CH(N-)-S—
| 6.56 (4): —CH=CH-CH,-N" E isomerism
25 7.3: Ar-H of the trityl _
8.3: —5-CH=C(C=R-)-N=C(NH,)- o
7.89 (d): H in position 2 of thienol2,3-blpyridinium
~ 7.71 (@): H in position 3 of thienol2,3-blpyridinium
8.8 (d) : H in position 4 of thieno[2,3-blpyridinium
30 8.10 (m): H in position 5 of thieno(2,3-blpyridinium
PREPARATION 11: [4—£1uoro—(2 3—b1s—hydroxy)—pheny1] hydxoxy
acetic acid _
51.2 g of 3~fluorocatechol and 36.8 g of glyoxylic acid
are dissolved at 20°C in 160 cm® ‘of water. '34.8 g of soda in
35 solution in 400 cm® of water is added to this solution cooled
down to 0°C. "The resultant mixture is heated for 4 hours at
46°C, then cooled down to 0°C, the pH to brought to 4.6 by
the addition of.concentrated hydrochloric acid and extraction:
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7.78.(s): Ar-H 10.36 (s): - CH=O PREPARATI ON O: 3-nethaxy-4, 5-his[(2- (0608

met h,oxy et hoxy) - met hoxy] benzal dehyde - 34 cnB of d| | sopropyl et hy) am ne -
i< added to a suspension containing 8 g of 3,4-dihy 1 Has ced

- benzal dehyde (commercial) in 80 cnferr] of dichloro [rﬁi xture is

. coot ed down to -5[err]C - 10[err] C then 23 gyrlerr] ofi

( 2- met hoxy- et hoxy) - net hane i s added over half an hour the whole is
agitated for 16 hours, the organic phase is washed, dried filtered,

.concentrated and. chro to d [ wi th_a. hexa eth
acetate m xt ufsedi%‘o{‘s%? ‘%12‘?12%% 3 uct a|Létste e COPEPES R qer-' b
[eluant: hexdhe s'éW"Qac%‘tfalt@f(%tmﬂ st cpid@ctied ysithe @quEas | on
PE 580) Absergteasd ﬁ'ia]&ﬁﬁﬁ’éd?wﬂth %Qelﬁ;&&teh‘l Wy aHHNYdri R ladid | Iumtr;llng

NVR I f h I\/HZ 3
v b Gl e O T Wi
and 4.00 (3 E(QEt}@t:e @reH afftér Ceﬂ[amo'z]at@o@ w (ta:)e S®lventAr 40GH @ df Thel

S 5)2 Hg 52 (H)1 %‘%e‘%ﬁ%é ?r&&é’g 1O dBdAHdd Pmixthrded o didohecs ,H2, 3t 5L 38 (d
net a p05|t|od‘YAég"W'(%')P](‘PW‘B 3. 4his-hydmexurPralupso; 2-fluoro-3, 4bis-
1-[3-[ 7bet a- Hyskoo®y) [ysed pimniyﬁ niet iyl )stage A of Example 16.

Carbony 13- SEERURARAE 1AL FRARL 5 it TP ik mettony)

2- propem’lq fenERigehyde b pyri di ni um i od| de st age A: 4- et hoxy benzyl
“7bet a- [ [ oxo- [ 2- [ (tBy Rﬁiﬁbdtmﬁdl)dﬁ -in aration 4 startlng with 5-bromo

emBEr;o]_ th:o?ggjeanf/%]]ﬁlé‘ 2%3{ ’??aﬁm% af% I'C JEIEé'[sﬁ o O[?O&an?lé"n 1. w&fr boxyl at e.
5 g of 4-net RPHEPaARady| 7beta-ani no-3-[(2)- 3- chloro 1-
pr gpenm - 8&%&"@”& gﬁ@«r@yeaq[ﬂo% ngiecln?mn Sa1pHD Al (2)11-1-
ydrochl qigf 4§ 4 45§ (£ G054, adoiyl) 1[carboxy—(z-cmoro—3 a“
dihydroxy—phenyl)—methOxy]—imlno]—acetyl]—amlno]—z—carboxy—a—
oxo—-S—thia—-1-azabicyclo[4,2 0]oct—2—en—3—yl]—Z-propenyll—
quinolinium :
Stage A: [2-chloro-3,4-bis[(2-methoxy—ethoxy)-methoxy]—
20 phenyll-hydroxy acetic acid
2.42 g of lithium chloride and 7.02 g of potash are
dissolved in 30 cm? of water at 0°C; a solution containing
10 g of 2-chloro—3,4—bis[(2—methoxy-ethoxy)—metﬁoxy
benzaldehyde (synthesized in Preparation 1), 2.8 cm3 of
25 bromoform and 38 cm3 of dioxane are added to this mixture,
the whole is left under agitation for 24 hours at 0°C, then
another 2.8 cm3 of bromoform is added and the mixture is left
for one night. After dilution in 100 cm? of water, the
solution is washed with ether, decanted, cooled down to 0°C,
30 acidified until the pH = 2.5-3 and extraction is carried out
with ether. The organic phase is washed with water, dried
and the solvent is driven off in order tO-collect 11.4 g of
the desired product in the form of an oil. = 0.1 [eluant.
methylene chloride -methanol - acetic acid (89 10—1)]
35 Infrared analysis (CHCl3) :
‘General absorption in the -OH region (acid + associated OH)
_1726 cm complex: C=0 of the acid function
1598-1489 m 1: aromatic nucleus
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- Application No. 0,333,154) and. 0.72 g of oxo-][2-
[[(t+i phenyl net hyl)-amino]-thiazol-4-yl] acetic acid (deEMiMhﬁﬂhiﬂmﬁﬁ lace
Bel.gi@h Patent Application No. 864828) in 200 cnferr] of g
are agitated under nitrogen, the mxture is cool ed down m m
~2.315 g of 1-(3- dinethylam no-propyl)-3-ethyl carbodiim dded,
" followed by agitating for 40 minutes, washi‘rig and drying;- the solvents are
evaporated and the residue is chromatographed, eluting with a
di chl oronet hane - isopropyl ether nlxture 9- 1) 5.51 of t he expected -
product is colNMftanplyFis qf Lhesprat 5P Mz pm)
7bet a- [ [ oxo-[ & [y rigphenydérat )y l-Joc no] -t h| azol -4-yl] - acetyl] am no
-3-[(Z+E) - 3-i o) I] Xﬂ%g | cI Qcly
car boxyl at €. %1%715("2{ (p‘g;mt'h é)‘ogu t pr P‘n(b%ﬁh %lp}r e\?% g{]ds stag 270
di ssol ved i n B1{®%nfrey r(]4 af) @d‘é nd2 3039 d‘o#‘l)sod'l%ﬁﬂzcr& @ng & 0 t he .
m xture is sgitatedd a) qnp @ndpaf_hﬁl f hours at 20[err]C, the solvent is

achod:" art co s AL plehS RS & 2 s LR Ao -

filtered and wrethopey Hpheny Ichthydxtcogyr Mteal uting with a d| chl or onet hane
- isopropyl ether ”i‘1Xt4”ge dOtntacid Pepated o SR fad 1L AV dd/ @t Ve

is collected. Rf I'nf rared anal SIS CHCl[ err]) 178 , 1701 and-
1663 cnjerr]: a@—kﬂ-eé}fd b(?é'lpfqaé'd’(% padepsad.t [rP&?S‘ ing 1@0 rﬂ“b%rlﬂ aromatic
"+ conj ugatldl siisftarondvie tinale/,sithenf 1tate qm3otdm a ODGL ey lralr Sﬁﬂdﬂi)zm n ppm
3.57: -S-CH erd. °

"ok o G or 190 &%ﬁlﬁ%&%ﬁc&w&%ﬂ% s bagtgblae gs-c.
J=12): CO 0- Cre} rfhezwholes: mi@m@q( tlon for 16 hours

- -39 - 6. 14 dtambliehtd eSaatnﬂra @ﬁ%@wtﬁ*[ceﬁ]oﬁ u%ﬂeioriwlaaae‘a 8 to
E73 4119( ?L) : e C@q’%‘g‘ﬁi %ﬁ%' t%la)nd aar}:dida“fy1ng with 30 cm of t.rl tyl
o 15 acetic acid, washing with a saturated solution of sodium
- bicarbonate, drying and evaporating the solvents. After.

chromatography on silica, eluting with an ethyl acetate -—
" hexane mixture (60-40), 8.1 g of the desired product is
collected. _

20 Infrared analysis (CHClj3)

3528 cm™': non—phenolic -OH
1734 em~': C=<0 of the ester function
1597, 1496, 1487 cm~': aromatic nucleus
NMR analysis of the proton (c0013 300 MHz in ppm)
25 3.36 (s): -OCH3 E
" 3.55 (s) (4 RH), 3.82 (s) (2 H) and 4.03 (s) (2 H): 0-CH,~CH,-O
5.27 (s) and 5.29 (s): -0-CH,0 - -
5.67 (d after exchange): Ar-CH(C=0)-OH
. 6.88 (s): CO-O-CHAT, |
30 7. 0 (masked) and 7.08 (d): coupled Ar-H (ortho of the tetra—
substituted ring
7.00 (2 H), 7.18 (3 H) and 7.30 (s) (5 H): Ar-H
Stage C: diphenylmethyl [2-chloro-3,4-bisl(2-methoxy—
ethoxy)—mgthoxy]-phenyl]—phthalimidoxy acetate.

35 2.47 g of N-hydroxy phthalimide and 7.55 g of triphenyl
phosphine are added to a solution of 8.1 g of the ester
prepared in Stage B in 90 cm3 of tetrahydrofuran, the mixture.
is cooled down to 10°C then 3.88 cm> of diethyl
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Stage C. 1-[3-[7beta-[[oxo-[2-[(triphenyl methyl)-ami nol-
t hi azol - 4-yl]-acetyl]-am no] - 2- [ (4- met hoxy- benzyl oxy ")usSheetHasBeenRepl

carbonyl] 8- oxo-5-thia-1-azabicyclo[4,2,0 ] [oct- 2 en

2-propenyl ] -thieno-[2,3-b] pyridiniumi odi de H””,Hm'
derivative obtained in the previous stage,yixed W|th

thieno[ 2, 3-b]pyridine is agitated for one and a hal-f hours at 20[err]C. The
m xture is precipitated from400 cnB of ether, filtered and dried under
vacuum in this _way t he ired o] 1
el tant : di cRPoRbREFRRI LAt R (RERBY  L8708yFe ?%3naFy§'t'§ ffenble 18
Clerr] H err] LbEer ohaeer agSkatipn for 16 hours. | N

g ;A)cal (ﬁl ‘;‘t ed: ?%t%} cgﬁc%ﬁtral:?oﬂGOf §h§75019e14€s%nf\aumiromatogﬁapﬁy

NIVR an 0 LY MHz in
ppm) 5.02 (dpn §EJNH3CH€é£GF“@H“?N-SL§ eghig §?8a861>5£%¥% tigfgg?6
(dd): - CHsCH{@ll-a0n],- I8t 23. §4o¢dthe eﬁsmuechcnqyccH@m-poslests ig) the

- CH=CH- CH Hof the trityl 8.3:

- S- CH=C( C[—ﬁl-r)rf]‘zﬁg‘(:{a% %F)li Qﬂ« 5); ?n pogltlrlonyZ of

t hi eno[ 2, 3- bImErxiadied miYSIS(dFH 3in p05|t|on 3 of .

t hi eno[ 2, 3- bliByii d|1r9,|515m(%1§ 17I§5| amp gi t=on 4 of

thleno[23b]pr|d| m8_‘qOR%r%j t %ihlon50f o _
t hi eno[ 2, 3- b]! r|'d| mPREPRATICHR f f°8or 0- (2, 3- bi s- h roxy) - phenyl |
hydroxy aget NMRa@mhlysis ofl theypyoten [(GBCIgaBoOhMHZais BE™ ¢ of

gl yoxylic acigd 3qarg4 |3ss§3}.ve_(b 20[err]C in 160 cnjerr] of water. 34.8 g
of soda in soI ution in 400 %of r d ut

down to Of er3-C4 'I‘I'Fg re&s &t krant %Pi,}’ae& g’h?é’t ‘éfgé (Efnhguzrsg)at |oo2:6‘[ Lr]%c
t hen cool ed dn@? tABPGys He and t&&ﬁdmmtsytso 4. 60rFHx 1 addition of

concentrated 0 and extraction .
- 40 - S cé;?grﬁl’ eﬁofﬁ"@rﬁﬁéh ether (after evaporation 14.7 g of the
starting 16 f @D cka eann: GOt !k&rm) t he aqueous phase is acidified

Wi th concent ratggsl da')d,r ovshdnored:) A@chpl¥d lAr-H (ortho of the tetra-
substituted ring)
7.44 (d) (4 H): Ar-H of the phthalimido
7.05 to 7.33 ppm: Ar-H aromatics '
20 Stage D: Diphenylmethyl aminoxy [2-chloro-3,4~-bis[ (2-methoxy-
ethoxy)-methoxy]—phenyl] acetate.

6.27 g of the product prepared in.the Prth?“S stage is
dissolved in 65 cm® of ethanol, the solution is cooled down
to 5°C then 0.47 cm3 of hydrazine hydrate is added, the

25 mixture is maintaired at 5°C for half an hour then returned
to ambient temperature for 2 hours. After filtration,
evaporation of the solvent and chromatography on silica,

. eluting with ethyl acetate, 3.64 g of the desired product is
collected in the form.of an oil. Rf = 0.3 '

30 Microanalysis MF = CgH34ClNOg |

) . € H "N
% calculated: 60.46 5.95 2.43
¥ found : 60.1 6.1 2.6

Infrared analysis (CHCl3)
35 3235 cm”': -NH,
1738 cm™ ~1. c=0 of the ester function
1508, 1572, 1490 cn1: aromatic nucleus + NHp
Stage E: [[[1-[2-chloro-3,4-bis(( 2—methoxy-ethoxy y-methoxyl-
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a pHof 1.8 is achieved, extraction is carried out with ethyl acetate and
af t er~ evaporati on of the solvent, 47.7 g of the desired product I s obtai ned
" (M xture of isonmers, 2,3bis- hydroxy-4-fluoro; 3, 4b|§mh ﬁﬂ@nRﬁMwmb

2-fluoro-3, 4bi s- hydroxy) used as it is in Stage A of
. PREPARATI ON 12: 3-bronmp 4, .5-bis [(2-nethoxyethoxy) met
By operating as in- Preparatlon 4 starting wwth 5-brono van

expect ed product usde in Exanple 15 was prepared. EXAMPLE 1: Internal salt

of [6R-[3(E), %ﬁ%lnffi‘ez-%ﬁ&-zf-a%henyinﬁe{:hoﬂf Za @) 1P-d PLERLASY ) 12—

car box 2-
.5thdrox§ ghehyt¥lab?ﬂt%99thmihufmabelyt¥1%ﬁ9hnﬁ-21ba?%@&yc83015-
g?o 5- tA hi <[':121 alzabl oysgog%f Bi:e0§i—ﬁance §r&b&r8dp%:ﬁpﬂwlﬂ»rimwls9%w and
age o IS ox 0X 0 en Xy
acetic acid 6! %g 92°F 8¢ F?HEE é’?\ﬁ wf%ébf&b]o?%%#g iy
di ssol ved $n 8Ceth8 atidaldesaribed énsbhetBehguamtaahemg Applicdation No.:
2-chl oro-3, 4B€4§h8§2a98t9f¥¥a€%80f¥% FehHeXy @ﬁ@g@Jﬂfbyd§eﬁsaﬁah§@Ized in

Pr epar ati on noformand 38 cnjerr di oxane
Hiaed to thi sabEPOFCEERREEARUFS 18 FoF | PRRCRRCHGPE of | TR rof DOCRROL. at

Oferr] C, thenthent the QoBventeis]ebimbnahedoandlShadﬂediémd ide mxture is

left f | 10

vashed wi 1 ocheo=SETEEpnde’ th Pl ChaEHTE" i, il e Phtopel '
2.5-3 and %xt?ﬁEPPBﬂllﬁiﬁﬁPFPeﬁ 3ub) M}Phoﬁ@ﬁ§r£°Tﬁ%1%?§5n?c @ eofs hﬁshed
With water, dekpdcted phedaotVvenkris drnvpemiﬁtt NCRCLe-MEOH COd0LT0) 11. 4 g

o b Aok e R LRGPl 5 okl VT (BT
Gener al absorptlon in the -Gl regi o (aci dN+ assoBi ated ©H) 1726 cnferr]
- conpl ex: gfcabguggtgdtuggtggn 1§9§8148@ ghlerglagarogpgac nucleus |
L§}-_ Nt% @ ¥Sﬁ§do e ggogon grfl[err] 250 §+g in 9?_ 3.37 (s 1) (6
. Stage F: 4-methoxy benzyl 7beta—[([[[1-[2~chloro-3,4-bis( (2~
methoxy—ethoky)—methoxy]ephenyl]42—oxo—2—(diphenylmethoxy)—
ethyl]-oxyl—-iminol {2-[(triphenylmethyl)—amino]-thiazol-4-yl]
acetyi]-amino]eB—[(z)—B—chloro-1—prdpenyl]—8—oxo—5—thia—1—'
20 azabicyclol4,2,0Joct—2-en—2-carboxylate.
~ 0.322 g of 4-methoxy benzyl 7beta-amino-3—[(2)-3-chloro-
1-propenyl ]-8-oxo-5-thia—1 —azabicyclo(4, 2, 0]oct—2-en—2— _
. carboxylate hydrochloride (described in the European Patent
Appllcatxon No. 0,333,154) and 0.72 g of. the product prepared
25 in the previous stage are agitated in 10 cm3, the mixture is
~ cooled down to 5°C then 0.1803 g of 1—(3-dimethylamino~
propyl)}-3—-ethyl carbodiimide (EDC) is added, agitation is
carried out for half an hour then the mixture is treated with
10 cm3 of.potassium herogenophosPhate in 10 cm3 of methylene
30 chloride, followed by decanting, washing and drying and
evaporating the solvents. 0.670 g of the expected product is
collected. Rf = 0.43 [eluant: methylene chloride—ethyl
" acetate (80-20)1. :
Stage G: 4-methoxy benzyl 7beta-[[[[[1-[2—chloro—3,4—bis[(2—
35 methoxy-ethoxy)-methoxy]-phenyl]—-2-oxo-2—-(diphenylmethoxy)—
ethyl]l-oxyl-imino] [Z—[(tziphenylmethyl)—amino]—thiazol—4—'
yll—acetyl]—amino]-3—[(z)—3—iodo~1epropen71]—8-oxo—5—thia-1—
. azabicyclol4,2,0]oct-2-en—-2-carboxylate. - :

hyde
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3.57 (M (4 H, 3.81 (m (2 H and 4.01 (m (2 H: .25

(m- (‘-\ H and 5.52 (s 1) (1 H: -OCHerr]-O and Ar- ? @g acgjz H)

Ar-H Stage B: di phenyl methyl [2-chloro-3, 4-bis [ (2-

met hoxy] - phenyl ] - hydr oxy acet at e. 11.4 g of the a ' Stage
. Ais dissolved at anbient tenperature and4gnder n|trog '

di chl or onet hane, then 120 cnB8 of a 0.3 nol ar sol ution of

di phenydi azonet hane in dichl oronmethane is added at 15[err]C and the whole

gloxt trJnr3 e }S left uad%wdagbtf?tth@npf:gauéé bsuasnaa aﬁbtﬁ@t gfewsﬁat YtageThaN
cnB of wa a ol l'o can and aci.di.fyin

cnierr] of aégtF aeg acgtonen w§19 ¥agsﬂtﬂ% lgﬁlh??bﬂeo?rgoa? E?g d
bi car bonat e, £foxryong- hn@rea&pemaﬁeng tBIPSUBVEnesinAtherPchﬁenﬁeogfapny on
silica, e'utaaalwateragtsﬁhyln%Qekaasimlhsxﬁaﬁ HEXEHéesSEOeAQL thel g of

the desired product 1S collected, Infr anaj ysi s
cnierr]: ﬁongﬁﬁéﬂHPlés éﬂkf?3HPC&PeFFfﬁY$§EFoF ﬂﬁlgéteF Luﬂﬁ %thlgg§se

1496, 1487 c&bewabheauoﬂ&hed nghlecssliRtanal giiminatedecapdorearySP&lf-err |

© 300 MHz d 4.03
R N T e s AT
after exchanged: eRF—QHé Op- off dodated) preduckcHaRfer: P ?70 Eﬁﬂéﬁ&d) and
7.08 (d): couﬂlthqnéheHcthtrhaeof- neehhabla(90-10)1.

substi tu h%ﬁaﬁf éth g Thbglg[?i&ié 53—9h10§8-§ L—ﬁ?stqz—ﬁﬁthbx§tage c

di phenyl
et hoxy) - neth9kybxwﬂenvtp05uﬂhahenvédx?—eseratédlphenylﬁehh0§yafehhu}droxy
pht hal i mi de a&hlﬁénaloft I(m&g}shnymeéamgeaaﬂﬁo?déﬁdakala4s hgti on of

o L agetE g8 par—%cﬁgﬁ Uhnx—Bengy vl ragbon i3ﬁ§r3§%ﬂs-t“e

© - 42- azod|thiheﬂyhzhblbDEABI4u2 pau[edt+n%en+3—amd—zhprnpehglus
15 quinolinium iodide .

0.572 g of the product obtained in the previous stage is
dissolved in 6 cm® of methylene chloride and 0,234 g of
quinoline is added. The solvent is evaporated off, the
residue is taken up in ether, followed by crystallization and

20 separation, and chromatography is carried out on silica,
eluting with a ﬁethylene chloride -~ methanol mixture (9-1).
In this way 0.235 g of the expected product is collected. Rf
= 0.27 [eluant: methylene chloride - methanol (90-10)1.
NMR analysis'of the proton (CDClj 250 MHz; ppm)
25 3.31 to 3.34: —OCHj3 :
3.73 (s): Ar-0-CHp
3.42 to 4.01: CHy—S and O0-CH,—CH,-0
4.92 (m): —CH(N-)-S-
5.84 (m): -NH-CH-C—
30 5.20 to 5.30: -0-CH,-O and COO~CH,-Ar
5.93 to 6.15: =C-CH,-N*
6.40 to 6.55: =CH-CH,~ E isomerism and O-CH-Ar
resolved 6.76: H in position 5 of the thiazole ring
6.86 to 7.42: -CH-Ar, COO-CHAr,, =C-CH=CH- E isomerism
35 B8.05 to 8.25 (3 H), 8.37 (m) (1 H), 8.92 (d (resolved)) (1 H),
and 10.4 (d): hydrogens of the quinoline ring
7.83 and 8.27: -CO-NH- ,
Stage I: Internal salt of [6R—-[3(E), 6alpha, 7beta(z)1]1-1-[3-

_ _ : 31245 907149 :
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l'eft under agitation for 16 hours. Af ter concenﬁ%en—eLiheMents
and chromat ography on silica, eluting with an ethyl et ate - hexane
nm xt-are (60-40), 6.27 g of the desired product is col fh&emacadm of
an oil {Rf = 0.25). Infrared analysis (CHCl[err]) 1739/ 1795
cnterr]: C=0 1597, 1489 cnferr]: aromatl nucleus NIVR he
proton (CDCl[err] 300 MHz in 'pp_rr) 3.33 an 3 37: -0CH err] 3 54 (rr) (4 H,
3.82 (m (2 H and 3.92 (m (2 H: OCHerr]-CHerr]-05.22 (AB sys.) and
5.30 (AB sys.): =0) - O 93.(S). pRM, .. _
GO0 Gt Ar | oH-TE (Boapino- 4 papa a3, S EaTRo Ry { - EhOO Py groxy
substi t ut ed ph&g)yﬂ,-%ttﬁ)cy(w-xhﬂmomhaueh&lﬂhamphbﬂ'aﬂi—niadbORYGB—OUO?SSG ppm

Ar-H arorratl : _ V. - —
[ 2-chl oro- 3 ('%%a%"ﬁ%cq%q’et ﬁg?})p'&%e?mgg% éﬁén? rgggtngtlg 6. 27
g of the proel!llein ésqmetrhékﬁ pdodsowexydS)s di ssolved in 65 cnf err]

of ethanols, the sq| wiiix¥ures PVadhifdgo.2355G biferhe. pFoduitr prepared in
hydr azi ne hydrat e |s added t he ur e 3i ghal f an
hour then ret v OliR etr"i‘[get errgpd)e(isatcﬁ'r egltg?&gtfﬁg%?ga%kfttigr B%I l'tration,

" -evaporat i on @mﬁwmdg/élrﬂ% @mis@ﬁ-teor#ﬁt egikaitedofog PF'@ah%‘P-'utthjrgft\m th ethyl

acet at e, ihutled R &b eRipéiiatireGOl AFtlead the Wadiftdon of ather,.

HERN M%” %aéww eérgbert%@ oo fotloved by ¢ ,©
2.6 |nfna ecflamiamm,( @HGH ey ]a)nd mamfarr N6 hionrsy undexr7 yacamme @Y

C=0 of the eg} %ﬁ‘i&% Ut THeP delsirdad iitieTnalC|siit is
NH err] St agie 5 :f-[nflté"ftgé oro- 3, 4 b| s (2- met hoxy- 1et hoxy ) - net hoxyl -
43 solate

Microanalysis MF C32H2501N60952 + 1.5 CzHF302 + 0.5 HI

. for MW = 1014 ' S
. 15 c ~ H N ci’ s F T
$ calculated: 43.81 2.88 8.28 3.49 6.32 8.42 6.25
% found - 44,1 2.7 8.5 4.1 6.7 8.5 6.0 .

NMR analysis of the proton (DMSO 300 MHz in ppm)
-S—CH,~C(C=CH-)=C- masked by the water of DMSO
20 5.15 (resolved d) ppm: CO-NH-CH(C=0)-CH—(N-)-5-
5.72 to 5.89 (4 H): CO—NH-—CH(C'O)-CH(N—)—S—, Ax—CH(CO-0-)-0—
| and -ca-ca—caz-n+
6.38 (m) ppm -CH= CH—CHz-N E isomerism
6.7 to 6.82: ~S—CH—C(C=N—)—N*C(NHZ)— and Ar-H of the catechol
25 €.98 ppm (3 J=15.5): —CH=CH-CH,-N* E isomerism
7.30: NHy '
8.06 (t) (1 H), 8.25 (m) (2.-H), 8.54 (m) (2 H) and
9.34 (d) (1 H): Ar-H of the quinoline
9.29 (s 1) and 9.94 (s 1): mobile H’s
30 9.47 (d) and 9.58 (d): Ar-H and —CO-NH—CH(C=O)—CH(N-)—S—
EXAMPLE 2: the internal salt of [6R—[3(E), 6alpha, '
Tbeta(z)]11-1-(3-[7-[ [ (2~amino—4-thiazolyl) [[carboxy—(3—
cyano-4,5—dihydroxy—pheny1)—methoxy]-imino]—acetyl]—amino]—z—
carboxy—B—oxo-s-thia-1—azabicyclo[4 2,0)oct-2-en—3-yl]-2—-
35 propenyll-quinolinium (R) or (S) or am (R+S) mixture,
Stage A: [3—cyano—4,5-bis[ (2-methoxy—ethoxy)-methoxy]—
phenyl]-hydroxy acetic acid.
'~ Operating as in Stage A of Example 1, starting with

/
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phenyl ] - 2- oxo- 2- (di phenyl net hoxy) - et hyl ] - oxy] -i m no] [ 2- B%mgpmaﬂ
_[(triphenyl methyl)-am no] -thiazol -4-yl] acetic acid. hﬁs <
" pr.odUct prepared in the previous stage and .0.496 g of ml
oxo-[2-[(triphenyl nethyl.)-am no]-thiazol-4-yl] acetic. aC|
. theBel gi an Patent Application No..864828) are agitated for 3 hours under
nitrogen and at ambient tenperature in hés presence of-7- cnferr] of
met hanol, then the solvent is elimnated and the residue is chronatographed
on S|I|ca eluting with a methylene chloride- methanol m.xture (95- 5) in
order to col fect 9 .oR26he Prodvcte otedsgdyiddStagere ofppreparasiirn 2,
gHCl[ er rH ] - MEQ@H 4( Y -ck0)gotidstv, oanalsysg: &f:\/lilaeh@mr birdmaae), Cliemnr ENPgblf] Bkegnb]—s
a

3. 64 % found form an&%.? Cm fé’e(i: a%"it%ttg.gﬁx ®Rr ﬁf g%ul-% Et _§ % %
benzyl 7bet a9f [qrude 26 dﬁoobmimesi[ whichet n@kprephapy-)atography on
[Tgt [N();(W E’:he@ﬂﬂm% @1Q|t&1(gd AN\l IailiUhQ&bmthBYxLe] ~Oxlthlafiol0)- acetic

ri phen zo
acetyl ] - ani né]cr}? ["{ t“fe R%]é)r (t)ﬁf]as 6‘3&&"]] 3544+ 8. 8% fthg. flesired product.

azabi cycl o[ 4RE, 6 00(& [Blavand: caleltdmllemee chloride0 ~3fethanioll ~mackedir Bsnﬂyl

7bet a- am no- 9[1 ! oro- 1- propenyl ] - 8- oxo- 5-t hi a- 1- azabi cycl o[ 4, 2,
-~ oot-2-en-2- rbogsate drochl orlage (described in the European Patent
Application I%‘ of the product prepared in the

previ ous 1 ammlagusmxgtnam 1@: tifec HOH, riclgdon Xawid i+s assocliatedo®i )t o
Sferr]C theny 3211 Qﬁﬁ Hax! =+ I7SgTRAN AR 00oP LMk AN HunGRiRAd! | M de

(EDC) is adde tion i's carried out for -hal' f "an hour thenthe m xture
is treated wi4ds f@" crr[ err] of potassium hydrogenophosphate in 10 cnjerr].
of methyl ene 1603-ar5gée:1 489 Idawéd hrodeftaet mleueshl ng and dryi ng and

| S, 0. h d
O 8 ol nantagto A Bapneni el [y alBCE, Sl sl U5 e thox g TR
4- nethoxySbenp@hdﬁm&npﬁﬁﬂﬂﬂjrh@ﬂromm enetateA bi s[ ( 2-
et hoxy- et hoxy) - ngt B0y loP iy lal a%’e@d'lﬁh%%b@etah@ﬁyhissolved at

11 acetyl]- g%}nts% ‘%%laf ﬁgéﬁam” bges 4 foh. en> of
azabi cycl of 443 chljcaomethame? thenhJbylcat’eof a 0.3 molar solution of
- 44- diphenydiazomethane in ether is added at 15°C and the mixture
20 is 1eft under agitation for 16 hours at ambient temperature.
Then 30 cm3 of water is added, followed by decanting and -
acidlfying with 30 em3 of acetic acid, washing thh a
saturated solution of sodium bicarbonate, drylng and
evaporating the solvents. After chromatography on silica,
25 eluting with an ethyl. acetate - hexane mixture (50-50), 4.2 g
’ of the desired product is collected. Rf = 0.3.
Infrared analy51s (CHC13) |
3525 cm™1: non—phenolic ~OH
2235 cm~': C=N g )
30 1732 and 1750 cm~': C=0 of the ester function
‘1600, 1585, 1495, 1490 cm~': aromatic nucleus
NMR analysis of the proton (CDCl3 300 MHz in ppm).
3.32 to 3.47: -OCH3
3.58 and 3.72: 0-CH;—CH>-0
35 5.15 to 5.40: -0-CH,~O and Ar—CH(C=0)-OH
6.89 (s): CO-O-CHAr,.
7.24 to 7.50: ar-H :
Stage C: Diphenylmethyl [3—cyano-4,5—bis[(2—methoxy—ethoxy)-

fAtAsA prarA
Jial5% G700
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0.67 g of the product obtained in the previous stage in 10 cnB of acetone
and- 0.223 g of sodiumiodide are agitated for one hour at anbient

" tenperature in the presence of an iodine crystal. ﬁdteT’éTTﬁTﬁEfTBﬁ—a?_?ﬁé
solvent, the residue is taken up in nethylene chloride, Tmﬁgmgﬂgaamm

.1s washed, dried, the solvent is elimnated and recrystal

carried out fron1isopropy| ether in order 4% <ollect O. 57Hl

product. Rf = 0.27 [eluant: methylene chloride - nethanol tage

H 1-[3-[7beta-[[[[[ 1-[2-chloro-3, 4-bis[(2-met hoxy-

et hoxy) - nethomqthphzhybheﬁybiepﬂtbaﬂtm&ﬂv*!ma¢zn@§eethyI] oxy]-ininol

_ gge£§f{lggfzglnethgliaa nak &Eﬁz f %iha%#rlde and 0.409 g of

ot o 1. asabi CVELRRANBL GPROSERLBE TS, %% &g g?o%f%?fﬁtﬁqnn%fr %1439 | DR fethe
0.572 g of thesbendprépabedi indStage B jm eV ocs® sofigee txsahlydxsofwean ;i ntige

cnferr] ofsrrewgafeg.ae%?ugﬁeapg 908§éa9d8& Gt Nof 69 tﬁeﬁd@leﬁ et

sol vent is evaporate e residue 1s g en up |n ef her, foIISMﬁg by
crystalllzatlﬂheﬁhn séﬁﬁ?é??ﬁhoxﬁﬁﬂt%hfﬂﬁﬁ? grapPRuTed cipte it 2R

sili 8a23§| utlmomethsalefthuheef &84 batilen - fort hérldburs xt Lﬂ%ﬂ:éﬁ 1) In this
wa X €

me%/hyl ene ghl%?{‘g%ngrggfc‘h B\% gﬁfﬁﬁé‘? N&VII!Z ana‘g“l {%g ?&?iem%)r%

(CDCl[err] 25911M;4zngpysnth3a341cblgrgmethw+[—era<}e*aorr@ piyture - (% rr]

3.42 to 491 OCﬂ[gréf éhéndeg)l batEt eis] cO feded Mn tK&E(LOIm Sof Sas
(m: -NHCHC

=G-CH err] - hH°% 20 Fg B. g5 5_ [E%P %TCl???@%§é$?§n1a%%egb??+§§7 gggrved

6.76: H in potafraned shalpesishi@HOl )rlng 6.86 to 7.42; -CH Ar,
,COOCHAr[e”]w?eCtE 15755?£ﬁ§ ‘1‘%8 ?} Rd 29738 *’Q\axﬁ &-1Mckd H

8.92 (d (reso&xeg{% and 10.4 (d rogens of the quinoline rlng
7.83.and 8. 27 RH = Nge I: | nter nal salt of [6R-[3(E), 6alpha,
7beta(Z2)]151-1604, 1586, 1490 cn~': aromatic nucleus - 45-

-‘Stage D: Diphenylmethyl aminoxy [3—éyano—4,5—bis[(Z—methoxy—
ethoxy)-methoxyl-phenyl] acetate.
2.7 g of the product prepared in the previous stage is

dissolved under nitrogen in 80 cm of ethanol, the solution
20 is cooled down to —-2°C then 0.20 cm3 of hydrazine hydrate is

added, the mixture is maintained at ~2°C for half an hour

then returned to ambient- temperature for one hour. After

filtration, evaporation of the solvent and chromatography on

silica eluting with an ethyl acetate — hexane mixture (7-3),
25 1.8 g of the desired product is collected in the form of an

oil. Rf = 0.25 '

-Microanalysis MF = C3zqH34N309

: e H R
% calculated: 63.53 6.04 4.94
30' $ found : 63.3 6,4 4.6

Infrared analysis (CHClj)
3335 cm™': O-NH,
2230 om~': c=N
1748 cm™1: C=0 of the ester function
35 1600, 1588, 1488 cm™': aromatic nucleus + NH,
Stage E: [[[1-[3-cyano—4,5-bis[ (2-methoxy—ethoxy)-methoxy]l—
phenyl]—2—bxb—2—(diphehylmethoxy)-ethyl]-oxy]-iminol [(2-
[ (triphenylmethyl)—amino]~thiazolyl] acetic acid.

RN :
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[ 7-[[ (2-ami no-4-thiazolyl) [[carboxy-(2-chloro-3, 4-di hydr oxy-

phenyl ) - met hoxy] -i m no] - acet yl ]- am no] - 2- car boxy- 8- oxo=5-

~ thja-i~azabicycl o[ 4,2, 0]oct-2-en-3-yl]-2-propenyl]- quiyiQlshdi i Besn®ERaced R)
and i soner (S A m xture contalnlng 0.235 g of the p d-in

.the’previous stage and 5 cnferr] of trifluoroacetic acid- mugm an)

anisole is agitated for one hour thirty #i4@ites at anbien

After the addition of ether, the mxture is subjected to ultrasonics,

followed by filtration, washing and drying for 16 hours under vacuum at
anbi ent tenperature.68014808 thetprodiest refepaied ot ivd tprévicus adeaye

M croanaIyS|s%§§rr gégr&] 5§LC}§{F(EQC§§Eﬂ*5%eiﬁ%h) anfho-thiazol— ~4-y1]

oL LRbatLE actap(aescribgd sbe bhe chelomm Patents Appbiration Ne. 32
8 4|2 6 25 ‘%3[89410383 is aéﬂti’cedztﬂr 28héurs 4urider tritroger® at CafbiNddt
analysis o n

by the v b SERERERERGCL cu bR el 3 AR o TR ge SR
to 5.89 (4 Helbonpted (the) residue -5, tﬂsemmm}qtl@r and filtration
gngz CH;CH G‘E@%&rf*ﬂ’ed@)ﬁlﬁ (Hﬁepﬁﬂltrél"é%cl:ﬂthxﬁit ?&Qﬂersﬁmc& 7 to

-S- e ec 0

J=15.5): . %&E@%ér?}% g%ﬁ???rﬁﬂ" NH[‘%‘? d%sl’t‘i‘jr? 1&%%3. 25
(M (2 H, 8. sn e@nyetztmcahuece @4841)g (in Hyotal - cbfdthe hexmesi ted | prod@cRy
(s 1) andy§ oanblle H s 9 47 (d) and 9.58 (d): Ar-H and

- CO- NH CH( C-O,}a_g—g. % the internal salt of [6R[3(E),

6al pha, . 7betaQZa¥¢d 1aT§l¥?lf[(§H§%$ho 4-thiazolyl) -[[ carboxy- (3-

cyano- 4, 5- dlhydomxgmp engCyNRet hoxy] -1 m no] - acetyl ] - am nol - 2-

‘car boxy- 8- oxq é épéf ; ﬁiﬁgkf?@J@ﬁfnﬁ 0] oct -2-en-3-yl]-2-

propenyl | - qU|no L niu or an (R+S) m xture, Stage A
[ 3- cyano- 4, 5- 239 (anei - et hoxy) met hoxy] - phenyl] hydroxy acetic ac1d.

Qperatingifs 1755t 6gR) A PT46XeMak P dnd STRI? 1 (ih Widdr ! :
1587, 1531, 1509 and 1490 cm™': aromatic, heterocycle,
conjugated system ;
NMR analysis of the proton (in ppm)
3.36 (s) and 3.43 (s): —OCHj
20 3.55 to 3.90 (m) (6 H) and 4.05 (m) (2 H): O~CHy—CH,—O
5.03 (d), 5.12 (4) and 5.33 (d): -0-CH,-0
5.85 (s): Ar-CH(C=0)-0-
6.68 (s): CO-O~C§Ar2,.
6.87 (s): —S-CH=C(C=N)-N o
25 7.10 to 7.36 (massive) (27 H), 7.67 (d) (1 H): Ar-H
Stage F: 4-methoxy benzyl 7beta-[[[[[1-[3-cyano-4,5-bis[(2-
methoxy—ethoxy)-methoxyl-phenyl 1-2—-oxo—2—-(diphenylmethoxy)—
-«ethyll-oxyl}—-imino] [2-[(triphenylmethyl)—amino]-thiazol—4-
‘yl]-acetyl ]-amino]-3-[ (Z)~3—chloro-1-propenyl ]1-8-oxo-5—-thia—
30 1~azab1cyclo[4 2,0)oct—2-2-carboxylate.

0.160 g of 4-methoxy benzyl 7beta-amino—3—[(z)—3—chloro—
1—propenyl]—a-oxo-s—thia— ~azabicyclo(4, 2,0]oct—-2-en—2-
‘carboxylate hydrochloride (described in the European Patent
Application No. 0,333,154) and 0.36 g of the product prepared

35 in the previous stage in 5 em3 ‘of dicﬁloromethane are
agitated together, cooled down to 5°C then 0.0893 g of EDC is
added, the whole mixture is agitated for 15 minutes then
treated with 1'5‘cm3 of potassium hydrogenophosphate in 8 cm3

cscosvtoln . 0D % NOSHIANVS rare/c anzZroLd. NC:TT QR vn/0T .
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- 46 6.2 g of the product obtained in Stage C of preparatThqgrgbg

4. 4 g
potash, 3.15 g of lithiumbromde, 1.7 cnferr] of brono- forf ﬁ’

‘jcn{erT] after agitation for 48 hours at -5C, 7.2 g of crud eh“ﬁ
obt ai ned whi ch,- after chromatography: on silica eluting with" JV
;dlchloronethane - nethanol - acetic acid mxture (90-7-3); yields 3.

the desired product. Rf = 0.3 [eluant: net4%l-ene chloride - nethanol - -
~acetic acid (91-07-3)] l.nfrared analysis (CHC [err]) GCeneral absorption in
the -OH region (acid + associated OH 1721 cnferr] max + 1750 cnferr] sh.:
C=0 of the aw# amxdmmﬁn{adanmzwm AYieq Jandarttrent i C

nucl eus Stage e Y. )
nmet hoxy] - pheny %%bo{yé a@eﬁ‘%ri&& oatr% A%@F‘SH%& ac}%(%%gpy]%gylsnl tcaBade
Ais dlssolve%lQ&1Q9ﬁﬂ %RERN?Q%RPQuﬂkﬁtHﬁRlﬂﬁﬁﬁ?QQ1

di chl or onet hageaddhep o m@ é}i e?c&aB pﬂuafctsqlsutddmeza‘tem phezrydd ar.opret hane

16 fours & aﬂ%df%wa'h c?a{épfa%mme & SEa acsats el ol FSWESrby

decanti ng andStageliGyifgnekhoridoens r't]baﬁa-a{ddtﬁ[d—a[é-@Y%ﬁrrﬁ;'MS

T el S o 3 S o)

hexane i xt urebhEblgosy Faming b (3Tt eraany inakidy <aning-Shisy A

0. 3. Infrafemklﬂ&ﬂqetgil%iﬁidaﬂ+3%[(Z§%E%indaHWQprapnnﬁﬂﬁﬁﬂﬂoxn—satHEHHR—

32192”]1490 cn%za?g]j ar&oﬂng*?% gdfin‘ﬁé %zlﬁ&—%iqafq&sﬁs Iﬁgcglrg?oﬁ&()gmﬁg?r]

300 Mz in ppn) 3. 3. of7: theopyed iémﬁsrv theoragwiqus ghade (1o

5.15 to 5.40:7 @Meraée@mohxm a:H(gz:ca -tﬂ'l&uﬁﬁm( oa 1A QraHid staged . 24

_ t50b|73[5(()2 ﬁ;t# --e % r@né'mtgeér{y telmspeﬁla%ci'e 'in the presence of an
iodine cry al. After elimination of the solvent, the

15 residue is taken up in dichloromethane, the organic phase is
washed, dried, the solvent is eliminated and the residue is
recrystallized from 1sopropy1 ether in order to collect
0.463 g of the jiodated product. Rf = 0.30 (eluant:
‘dichloromethane — methanol (9-2)]

20 Stage H: 1-[3-[7beta-~[[Il{1-[3-cyano-4,5-bis[ (2-methoxy—:
ethoxy)—methoxy]-phenyl]—2—6xo—2—(diphenylmethoxy)—ethyl]—
oxy]—imino]'[2—[(triphenylmethyl)—amino]—thiazo%ryl]—acetyl]-
aminol—-2~[ (4-methoxy-benzyloxy)-—carbonyl]-8—oxo—-5-thia—-1-
azabicyclof4,2,0] [oct—2—en—3—y1]~2—propeny1]—quinollniun

25 iodide :

0.463 g of the product obtained in the previous stage is
dissolved in 4 em3 of dichloromethane and 0.191 g of
quinoline is added, the whole is agitated for one hour at
ambient temperature, the solvent is evaporated off, the

30 residue is taken up in ether, crystalllzed, separation is
carried out followed by chromatography on silica, eluting
with a dichloromethane — methanol mixture (97-3). In this
way 0.241 g of the expected product is collected. Rf = 0.27
NMR analysis of the proton (CDClj 400 MHz; ppm) '

35 3.25 (s), 3.27 (s) and 3.34: -OCHj

~ 3.26 to 4.04: CHy-S and-o-cuszEZ—O
3.98 (s): Ar-0-CHi : : .
4.90 to 5.08 and 5.15 to 5.40: —CH(N~-)-S—, =C~CH,-N*, ~0-CH,-0

o’
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-47- nmet hoxy] - phenyl ] - pht hal i m doxy acetate. - 0.134 g of N-hydroxy
phthaf i m de and 0.409 g of tri- ‘phenyl phosphine are added to a SP, bj ggcf
0.430 g of the ester prepared in Stage B in 10 cnB of tetrahydrofura
resultant m xture is cooled down to -10[err]C then 0.21 cnferr] of di ethyl
azedi carboxyl ate (DEAD) is poured into it and the whole is |eft under.
agitation for 16 hours. After concentrat- 1gp t-he sol vents and chronat ogr aphy
on silica eluting with a dichl oronmethane - acetone m'xture (95-5), 0.2 g of
t he desired product is collected in the formof an oil. - 0.25 [eluant:

di cl oronet hargnd acetone (97-3)]. Infrared m p(lgHCI [err]) 1792 (m,
1775 (sh) 17 ; C-N 1604,
442 i £ No W B v

[ 3- cyano- 4, 5-0i 3§ (&mheanth §-5 &t (fy =<QH=1Gibx B -J{Srmaﬁl]smcet ate. i noxy 2.7 g

of the produos me@.ayed_s_rcgi@cy@wmus stage is dissolved under nitrogen
in 80 crr[ ut|o |s cool ed downto-2[err]Cthen

0. 20 cr’r{e %‘?H%i}’tﬁ a%ogn% §&WT2ahe nixture is maintained at
-2[err]C for ’heﬂ ftcarﬂiﬁﬁlr(s tl-h)e,n &ﬁ&Jr(deamﬂ @d@izentd )t argselated | 1f o) ,ord. 27
hour. After (d) tdrid i.8$FV st R i@ie"g‘utin%l?.? rﬁqﬁt (%lrda_mg%(_ on_

silica eluting with an ethy cetate- exa

desired prodit%29% I(rolq'ﬂiﬁréﬁﬂ Salte ofo {BRyTl 348) '0|5|31H’!Iar— (z)] "1—
hﬂcroanalySIi3WI7;RI«24ad{nu444ﬂhwaﬂdﬂywmﬂt[carboxy—(s‘cyanOJa 5—

N % cal g 4. 6

I nfrared anal yS| gﬁ% Cﬂheq‘gi EE @%ﬁ‘e’rﬁ_lf'"q%oqoaﬁﬁtgrﬁf% &1{ err]: C=N
1748 cni err] :Cashy ctazabmr@a@[naa@]opm{zw]—ar omatic
nucl eus + NH[284p; :]o eﬂﬂ!ﬂi‘—d%unolznzum isomer (R) and isomer (S)

[[[1-]3- oyano45b|s rretho et ox -rretho

phenyl ] - 2- oxo- 2- ((ﬁ SH‘%%RH 0}# ,ﬁ:g]e [pz:oduct prepared

[(t ri phenyl nédnhyihe. memijoushusiaywlapda@ @(fi drifluoroacetic acid
15 containing 10% anisole is agitated for one and a half

hours at ambient temperature. After.the addition of
ether; scraping, filtering; washing and drying for 16 hours
under vacuum at ambient temperature, 0.128 g of the sought
internal salt is isolated. '

20 M1croana1yszs MF = C33HygN40gS; + 1.4 CoHF30, + 0.4 HI

- c H - N S F . I
% calculated: 45.8 2.87 10.43 6.83 8.5 ,.5.4
£ found ' 44.1 2.7 " 8.5 7.0 8.4 4.1

NMR analysis of the proton (DMSO 300 MHz in ppm)
25 3.53 (d) and 3.74 (d): —S—CH,—C(C=CH-)=C—
5.14 (resolved 4) ppm: CO~NH-CH{C=0)-CH—-(N-)-S-
5.40 (s): Ar—CH(CO-0-)-0— S
5.76 (m): CO-RH—CH(C=0)~CH(N-)-S— . ect Has Been Replaced
o g T
30 '6.34 (m) ppm: —-CH=CH-CH,~N* E isomerism
6.76 (s) and 6.79 (s): ~s—cgsc(0=n-)-u-c(nnz)e
6.98 ppm (d J=16): —CH=CH-CH,-N* E isomerism
7.11 to 7.15 (m) (2 H): Ar-H
7.30 (m) and 10.38 (m): mobile H's
35 8.06 (t) (1 H), 8.26 (m) (2 H), 8.53 (m) (2 H), 9.33 (A) and
9.58 (d): Ar-H -
9.60 (d) and 9.65 (d): —CO-NH-CH(C=0)-CH(N-)-S-
EERMPLE 3: the internal salt of [6R-[3(E), 6alpha,

~
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- 48 - 0.650 g of the product prepared in the preV|Ous—s%age—and__*____
0.428.g of oxo-[2-[(triphenyl nethyl)-am no]-thiazol-4-yl] aqﬂ&
(described in the Bel gian Patent Application No. 864828) - Placed
hours under nitrogen at anbient tenperature in the presence I717R

met hanol , the solvent is elimnated, the re5|due I's taken :upli

filtration is carried out; the f||trate 58 cfAr omat ogr aphed on silica,

eluting with a hethylene chloride - methanol nlxture (95 5) in order to

collect 0.841 . g.in total of the expected product . = 158C. Infrared
anal ysi s ( cHABRa(@) B0 [BrldriLC —aelnn-éeﬁe#apo&uédrﬂpaﬁbenmmzzss

cnjerr]: C-Nflﬂaia@ahbrdiﬁyaﬁbﬂvahamilalhéth&hy]e&hehbh—a6e€y1587 1531,

analyals é?gi’we ng’é{%n ?{b%q%‘ a%f%ée%%&—" %%SE?QB?Q&PA%N%‘RSS to
3.90 (m) (6 E&p 8 exr (S® sroan( dR+S3 12 (d)
and 5. 33 (r,d)m,x@_ugd[err] 5 85 (s) Ar-CH(CCO- O 6.68 (s): _

767 (0) (1 AR A t3s')gfe1"ﬁ‘r°‘ B F e fobd-Lud RSBy 2

7bet a- [ [ [ [ [ 1 Phenyldnbydreoxy sicetic acid.
met hoxy- et hoxy) - %@&V Q&e&ﬁkh1%mP£Qo%1GQ'Bhﬂnh'%Eth$Ybot§EBYErL oxy]

MRS E‘&%ﬁ R MR g G, BF DRkt et 8°C 5208615t ignacontaining
%bafablcy@|oﬁ452ngde—IIhommFMoﬁybasé(2-metho&y$&&hgxgﬂ—mehhbhgxy benzyl
et a- alm no (01§ I n |
-azabicyclo[%e%géﬁgﬁﬁiy (%gnt%e@ %@% |at§§ﬁ§§?8?%F§r|3é dggCpreg in the
Eur opean Pat DFOMCESFM eae|dﬁ K 9f3ésoremp dsdadded §oothdgemprsuge, the
prepared inwhdaePHevileft Yndee 2gitatiBnOios 21l ALAFEt Banecal ethadi t at ed

mture | s adPEIPER Robs en ﬁk?&%%fenﬁgﬁ <43, Badeg B Bnelflibyny s ©
pot assi uihbhy dedle fophdSphangsi.n dfEefreddlution in water and washing with
‘ether, decanting takes blace, followed by cooling down to
0°C, acidifying until the pH = 2.5-3 and extracting with
ether. The oxganic phase is washed with water, dried and the
. solvent is driven off in order to collect 5.3 g of the
20 desired product in the form of an 011 '
Infrared ana1y51s (CHCl4)
3600 cm~': —OH region (acid + associated OH)
1715 em™) complex: C=0 of the acid function
1616, 1595 and 1510 cmf1: aromatic nucleus .
25 Stage B: Diphenylmethyl [3-fluoro-—4,5-bis((2-methoxy-
ethoxy)-methoxyl-phenyll-hydroxy acetate.
5.3 g of the acid prepared in Stage A is dissolved in
66 cm3 of dichloromethane, then 46 cm3 of a solution of
‘diphenydiazomethane at 6.5 g/cm3 in ether is added at
30 15°C, and the whole-is left under agitation for 16 hours
at ambient temperature. Then water is added, followed by
decanting and acidifying with acetic acid, washing with a
saturated solution of sodium bicarbonate, drying and |
evaporating the solvents. After chromatography on silica,
35 "eluting with an ethyl acetate — hexane mixture (56—50),
4.0 g of the desired .product is collected. Rf = 0.17.
Infrared analysis (CHClj)
3520 cm": non-phenolic -OH
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- 49- of dichl oronmet hane, decanted, washed and dried and the solvents are
evaporated off. After chromatography on silica, eluting with a

di chl oronet hane - ethyl acetate m xture (8-2), 0.349 g of the expected
product is collected. Rf = 0.4 [eluant: dichloronmethane - ethyl acetate

.(8-2)]. Stage G 4-nethoxy benzyl 7beta-[[[[[!-][3-cyano-4,5-bis[(2-
met hoxy- et hoxy) - met hoxy] - phenyl ] - 2- oxo- 2z dlphenylnethoxy)

et hyl ] -oxy] -imno] [2- [ (triphenyl net hyl)<ani no] -t hi azol - 4- TWsSMmUﬂB

yl]-acetyl]-aninol-3-[(2)-3-iodo- 1- propenyl] 8- oxo- 5-t hi a- 1gy@ Bee"ReP' aced
azabi cycl o[ 4 ocl q12-en-2- caf pox 573 of th _
oEt a: ngd |L ?ﬁég] FByi 5uS=0t ﬁg L‘Fﬁ % gﬁfef?ﬁ'ct)?o%cet oge and mg '

sodiun1iod|m6155e1595tahéd1509 ome ' hoaromat aabnenlevenperature in the
presence, of wgR hRALDELSTKE Ehe BELEONCICOEDZ 290 Gha! R gpnyent  (he

residue is ta hane, eYorgani c phase is washed, dried,
t he sol vent 3i43 eIFﬁ1ﬁ&§ea aﬂd Fﬁe T@gﬂdue is recrystallized from isopropyl
ether insordesét mool Be67 Qmd$G339g76f (inheanhddat 08 pmdcduO+CHRFCH,H030

el uant: digh hgpe - hapo 9. e _
\ [ 3- [7betag[E§[F§EF3§§y 8 kg LF? Agl#%?EQS €ofto
et hoxy) - net he |1§nénypr0203k622 (dlphenylnethoxy) et hyl]- oxy]-imnol -
[ 2- [(trlpheeybﬂe«hxlx1aﬁnook bhi amo! {2l Hyacetell (m) (1 H), 7.21 (m) (3 H)

am no]-2-[(4- y-b I ) < ¢a bonyl ] -8-o0x0-5-thia-1- '
azablcyclo[ﬁ geér?é ﬁmg iﬁ §§¥ - h-propenyl] ui nol i ni um i odi de 0 463
g of thaOprstage thanpbdnwimehbypr&Gr@&yospagesrblsdi530@9§h°¥H—4 cerr]
of di chl or Oﬁhﬁi9g—ﬁg‘éh9x}q#8ﬁeﬂ?l]qﬁhﬂﬁhwﬁzaéxﬁdﬂédtatée whol e is

tated f | te
o1 “the residu8-74 SaRénSRYRROBYLERERELETAe) Poda2- Sapt, B BRpBeRYL”

carried out pheksbhine hxerﬂﬂEatngrapbpluhxsnlbfaz 6/ gt ofigthei estar
0 o o BB ERbL H U 28°Fad) on Bk bRy iBEpa T ateal, e
(CDd [edB] sooling: dowm to3-49°Cs) . 4362% P§)daﬁ&h313§z°déEHFBP¥;la§ez6 to
4.04: CH er (beRp3nd sOaddedr dirophliee’ koOthe. 28shi3tantr mOxCurer ahd 4he0 to
5.08 and 5. 1%0 % §s49eft %@é& agitaglon[%&rb H[% E]bne agﬁ[grﬂklg
hours. After concentration of the solvents and
chromatography on silica, eluting with a dichloromethane-
20 acetone (95-5) mixture, 2.56 g of the desired product is
collected in the form of an oil. Rf = 0.6 [eluant:
- dichloromethane—acetone (85-15)].
Infrared analysis (CHCl3)
1794, 1752 and 1738 (max) om™': C=0 |
25 NMR analysis of the proton (CDCljz 250 MHz in ppm)
3.34 (s) and 3.33 (s): -OCH3 |
3.48 (m) (2 H), 3.56 (m) (2 H), 3.77 (m) (2 H) and
3.96 (m) (2 H): O0-CHy~CHy-0
5.22 (m) (4 H): -0-CHy—O
30 5.92 (s): Ar—CH(C=0-0)-O~
6.92 (s): CO-O~CHAX,
7.00 to 7.35 (m): Ar-H
7.75 (m) (4 H): Ar-H of the phthalimide
Stage D: Diphenylmethyl aminoxy—f3—~fluoro—4, 5—bis—[(2—
35 methoxy—ethoxy)-methoxyl-phenyl] acetate.
2.4 g of the product prepared in the previous stage is
dissolved under nitrogen in 25 cm3 of ethanol, the mixture is
cooled down to —-5°C then 0.38 em3 of hydrazine hydrate is

’,
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- 50- and COO-CH err]-AR'5.75 to 6“05*\

. NEHCO-CH(N)-S and -O-CHC=O-Ar 6.38 (m and 6.56 (r‘r) =

4 sonerisme6.73 (mM: -S-CHC(C=N)-N 6.80 to 7.50: trityl' COO- sBeenRe
7.9 to 8.56 (5 H, 8.56 (d) and 8.87 (d) resolved (1 H), 10 27 (d
+10.83 (d): hydrogens of the quinoline ring and-NH Stage |: Inter

of [6R-[3(E), 6al pha, 7beta(2)]]-1- [3[58 H (2-am no-4-thiazolyl)

[[carboxy (3-cyano-4,5- dlhydroxy phenyl )

- met hoxy] -i mi no] -acet’yl ] -ami no] - 2- car boxy- 8- oxo-5-thia-1

- azabi C{%ﬁ Added, O]Aafé wfhcﬁrb &slltﬂech&r asewlszthaohbnm? n;re@&r ( R) OIand

i somer m xtyre cantai.ni e . produc repared in
the previ ol X458} U 1#&6’?886&%@ 3&9 € Snfﬁfﬁdﬁ‘& 18% ani sol e
is agitat ed:hmmaﬁmramh@ﬂ h:a'i fsaﬂcmas edutdmg svittht enpdckugee of ARty lt he

nder vacuiae o AU (a1 80 UF e desifdal prodictols® |
i sol ate %‘i/ 'fe erIQ[“er"rl%‘N[eﬁ%IU[g’r‘F]S[err] + 1.4 ,

Clerr] HF ermﬁ[aareq Amayassw (CHCI ) N s #
I %)Ca|CLHj§ LB oS 10 43 6. 83 8 5 5 4 % found - : 44,1
2.7 mf oiﬂﬁ NMR. anal ysis of the proton (DVMSO 300 Mw

in ppm 3157:97((9"‘an-d @-qud)thess@qrem) C- 5.14 (resolved d)
ppm CO NH1@1(€;—Q)5§H+ (1‘$91- S1508 4hd 949 7AknCH :( CRromatc nﬁcl@u(srf)v NH

St SR8 ATyt or the skt (ot ol Wi hglpghnl 0 O ()

- S- CH=C( G N34y @)35 &Qﬂﬁppm(d J= 16) CH:CH-CH[err] N[err] E
i somerism .46l 19 66,13 (79 dnd ). 974" dHeu and 10.38 (m: nobile H s
—(’2 FI)2 9.33 (d) and 9.58 (d): .

irf)ﬁ (5)6(()]5(37 ‘?ﬁ}-g ‘Ekg‘zc-@“&b 530(4?)0_0) CH(N-)-S  EXAMPLE 3: the
i nternal sdl.t20fard R {3\ E£)-0-&H-pita, : :
"5 .5.79 (s): O-NH,
6.82 (dd): Ar-H in ortho position of F
6.91 (s): CO-O-CHAr,
7.02: Ar-H in para posztlon of F
7.05 to 7.40: Ar-H :
.20 Stage E: [[[1-[3-fluoro-—4, S—bls—[(2—methoxy—ethoxy)—methoxy]—
phenyl]-2—oxo—2-(d;phenylmethoxy)-ethyl]—oxy]—1m1no] —[2-
[(tr1pheny1methy1)—amlno]—thlazol—yl] acetic acid. '
0.640 g of the product prepared in the precedlng stage
and 0.474 g of oxo-[z—[(trzphenylmethyl)—amino]-th;azol—4-y1]
25 acetic acid (described in the Belgian Patent Application No.
~ 864828) are agitated for 4 and a half hours under nitrogen
and at'ambient temperature in the presence of 20 cm3 of
methanol, then the solvent is eliminated, and the residue is
 chromatographed on silica ‘eluting with a dichloromethane—
30 methanol (95-5) mixture in order to collect a total of
0.612 g of the expected product. Rf = 0.35 [eluant:
dichloromethane—methanol (9-1)1. |
Infrared analysis (CHCl3)
3400cm~1: =C-NH
35 1755 (shoulder), 1736 (Max) cm™': C=0
1695, 1527, 1509 and.1496 cm~': aromatic, heterocycle,
1635 cm™1: C=0 |
NMR analysis of the proton (CDC13 in ppm)

16
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- 51 - 7beta(Zz) ]]1-1-[3-[7-[[(2-am no-4-thiazolyl) [[carboxy-(3-

f1 uoro-4, 5-di hydr oxy- phenyl ) - met hoxy] -i m no] -acetyl] - .
anlno] 2- car boxy- 8- oxo- 5-t hi a- 1- azabi cycl o[ 4, 2, 0] oct - 2- T
en-3-yl | -2-propenyl]-quinolinium (R ) or (S) or an (R+S) nfﬂMU%enH§M§§#hg% ed

f3- fI'uor o- 4, 5- bi s[ (Z- met hoxy- et hoxy) - met hoxy] - phenyl]-hydro ;
0. 662 g of I|th|un1bron1de and 3.6 g of ash are dissol ved m,gr

of water at O[err]C a solution containing 5.5 g of
3-fl uoro-4, 5-bi s[ (2-net hoxy- et hoxy) - met hoxy benzal dehyde (syntheS|zed in

Preparatlon g)P%e(B O?ggigf?gf for$&§§d 13 cnferr] of dioxane is added to

this mxture itation for 24 hours at O[err]C,
t hen anot her 32385(m){ eBr $50fmb; 0306Qr tm) 5 Ad2d(vwhd: tGreCHR+CHF-O | s | eft for

16 hours. Afgejs dtgytl§n1on(&@t§ﬁda§d2@a. § DO L j@her decanting takes,
pl ace, follomed b{ﬁ?oo I n 2ﬁmn to Olerr]C, aC|dFT ing until the pH = 2. 5-3

‘and extractlﬁg et AEFCH{REO )7 %anlc phase is washed with water, dried
and the sbl vense6i ¢siiti geroeClAry, order to collect 5.3 g.of the de5|red

product in.the, g gyof —&80¢ QL @red anal ysis (CHCl[err]) 3600 cnferr]:
-OH region (aC| aSSOCIaT %}§ 1715 cnferr] conplex: C=0 of the aC|d

function 1618; 1?599 Znd316md: cA¥Bir]; aromatic nucl eus Stage B:
Di phenyl met hgtaga- ﬂumr-ﬂe&héxplBéﬁzyne‘nb@wa[u[n [3—f1uoro-4 S-bis—[(2-

T Sage A | S EneREr Bt Y caStloRy TrBhFan b2 sl R Ph IR I RS )
sol.ut i on1 of ﬁtbhbﬁy@*ﬁinnﬂ%mﬂm [G‘-ISIQMQWBP¢$th)m°]'stMa‘!* .
15[err] C, ang lahSc&\BQi?—bﬁ;hS\]i—aU[‘ J-306h B6+EM L9Fogén PP §-Gko- S DU RIS
tenperature en mat&; hi gd&? gllq_ d b%hgegf %lng and acidifying with
acetic acid, mﬁﬁﬁpﬁﬁy ? aetréne FHROVY LB um bi car bonat e, |
dryi ng and evaporatzag ghefsé+mehhsxyﬁwenzyttheaaegmﬁmhyBeh(3)+3eahloro—
st 103 oyt 2B SEEM 1CBLELE- s PRAAOF. Ghabitfoldfn 5)p1deC g icale |
3520 Cn{£$r]caﬁggxgﬁgﬁg| hydreghloride (described in European Patent
Application No. 0,333, 154), and 0.641 g of the product ’
prepared in the preceding stage in 6 cm3 of dichloromethane
are agitated, cédled down to 5°C then 0.160 g of EDC is
added, agitation takes place for half an hour then the whole
20 is treated with potassium hydrogen phosphate in
' dichloromethane, . followed by decanting, wash1ng, drying and
evaporating the solvents. After chromatographlng on silica
elutlng with a dlchloromethane —~ ethyl acetate (8-2) mixture,
0.678 g of expécted product is collected. Rf = 0.4 [eluant:
25 'dichloromethane—ethyl acetate (8-2)]
Stage G: 4ﬂnethoxz.benz§1 7beta~[[[[[1-[3—-fluoro—-4,5-bis—[ (2-
methoxy—ethoxy )-methoxy ]-phenyl ]-2-oxo—2~(diphenylmethoxy)—
. ethyl}-oxyl-iminol-[2-[ (triphenylmethyl)-amino}-thiazol—4—
yl]—acetyl]—amino]—a—[(Z)-3—10&0—1-propenyl]—8—oxo—5—th1a—1—
30 azabicyclo{4,2,0]oct—~2-en—-2—-carboxylate.
o 0. 678 g of the product obtained in the preceding Stage
in 7 em3 of acetone and 0. 228 g of sodium iodide are agitated
for one hour at ambient temperature in the presence of an
iodine crystal. After elimination of the solvent{ the residue
35 is taken up in dichloromethane, the organic phase is washed, ..
dried, the solvent is eliminated and the residue obtained is
separated in order to collect 0.501 g of iodated product.
Rf = 0.2 [eluant: dichloromethane — methanol (97-3)1.
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52 - 17352 cnferr]: C=0 of the ester function 1615, 1595 and 1509—
. n[err] aromati c nucl eus NMVR Anal ysis of the prot.on (CDC [err] 250 N+E

Spn}-S 33 (s) and 3.37 (s): -CCH err] 3.46 (m, 3.57 (m, 3.1R

(mM: OCHerr]-CHerr]-05.19.to 5.30: -O-CHerr]-0 and Ar-CH “ﬁﬁﬁ
6.8

7.2 y

ced

7 (s): COOCHAr[err] 6.87 (m (1 FD 6.97 (m (2 H, 7. 07
21 (m (3 H and 7.32 (m (5 H: Ar-H §gage C. Di phenyl net h
[ 3-fluoro-4,5-bis-[ (2-nmethoxy- ethoxy)- et hoxy] - phenyl] - phthal i m doxy
acet at e. 0.77 g of N hydroxy phthaI|n1de and 2.42 g of triphenyl

hosphi ne ar add t he .est ar in _Stage B
Pn Zg cn[er ?gtbéﬂéﬁigkﬁ& Tli##i-?égg Pﬁ§°63 E&sgigg ghg err? of
di et hyl azo@hhgﬂmicﬂeah@x@DEmDiné]a@d9¢0dﬂoﬂﬂnpbenwlmh§hpuv0+eahv1irxture
and the wholggyi1s-sinlo JWTge (wlbﬁbh Iimai;m)@)Lahlaaq-endaaohahf-ymw s. After

concentration of .the sol nd rona nsilica,.efuting.wth a
dlchloronetﬁﬁéi %(ggiéa hfgﬁxggxxs p¥l s, h K8adct is -
col | ect ed |thhhedﬁammmdbymiodm 2, OﬂﬂoctezeeheB&&nﬂ—detbbenvhﬂthane acet one

(85-15)]. | qfagﬁ YaideCHCllerr]) 1794, 1752 and 1738 (max) cnferr]:
C=0 NWR anal SIS o e proton (CIKl[errL@ZSO VHz 3..34 (s) and 3.33

(s): -OCH err] 3%8 aiped 3"7?thPrFll Safftags. 3§
(m (2 H: Gi@ld[oewre]&@k{mc}w . 2 chllprofietlhane0and] or.2R60chm>98£(s) : -
Ar-Gi =0 0 5) a2 G LBACknL 00 Lpplpireiba, Aptiehedin( ) (4

H) : Ar-Hof eptallm
ani noxy- [03- thak&so Pl agepifor Ene oRf- éﬂﬁ@?ﬁf tﬁ@?ﬁ§%yprsheﬁypw 386t at e.

2.4 g of thanwumﬁﬁamdauaﬁa%yiIaadbae Qh@hl@&&ciba&ath&n iGI&&Qk!éd vader
nltrogen 'n 22?}@&@%e o e anal theh ﬁaﬂes iaceC%% sql ica e&utaSBerr]C
then 0.38 ciff gﬂﬁfgﬂgﬁg s P
with a dlchloromethane-methanol (97-3) mixture. In this way )
0.220 g of expected product is collected. Rf = 0.20

.15 Stage I: Internal salt of [6R-[3(E), 6alpha, 7beta(Z)]1]-1-
[3~[7-[[(2—amino—4~thiazolyl )-{ [carboxy—({3—fluoro—4,5—
dihydroxy—phényl)—methoxy]-imino]*acetyl]4amino]-2—Carboxy~8— .
oxo—s—thla—1‘azablcyclo[4 2, 0]oct—2—en—3—yl]—2—propeny1]—
quinolinium (R) isomer and (S)'isomer '

20 A mixture containing 0.220 g of the product prepared in
the preceding stage and 5 cmd of trifluorocacetic acid
containing 10% anisole is agitated at ambient tgmperature for
one and a half hours. After 15 cm® of ether is added, the

precipitate formed is washed and dried, and leads to 0.0994 g

25 of the desired internal salt. | '

Microanalysis MF = 032H25FN50982 + 1.2 CyHF30, + 0.5 HI

C H S | | S F I
% calculated: 44.8 2.89 9.12 6.95 9.48 6.88
$ found < 44.7 2.8 8.8 6.6 9.1 6.6

30 NMR Analysis of the proton (DMSO 300 MHz in ppm)

3.5 and 3.8: (masked by the water of the solvent)

5.14 (4 .resolved) ppm: CO—NH-CH(C=0)—C&—(N-)—S—

5.34 (s resolved): Ar—cu(co—o—)—o-

5.77 (dd resolved d resolved): CO-NH-CH(C=0)-CH(N-)—-S-
35 5.80 to 6.0: ~CH=CH-CHy-N*, o
' 6.37 (m): —CH=CH-CH,-N* E isomerism

6.7 to 6.8: ~S—CH=C(C=N-) -N=C(NH2)— and Ar—ﬂ in ortho and

para position of F. '
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- 53 - added, the whole is kept at -5[err]C for two hours. After
filtration, the solvent is evaporated and the residue is: chronnggLaphed~on

* silica eIutlng with a mxture of ethyl acetate - hexane~7=3), and 1.67

of the desired product is collected in the formof an oil hl{masﬁheﬁkep‘a“d
. Infrared Anal ysis (CHCl[err]) 3340 cnferr]: O NH2 1747 t he
ester function 1616, 1596, 1581, 1508 ard58487 cnjerr]: m%\ us
[err] NH err] NMR analysis of the proton (CDCl[err] 300 3.34
and 3.36: -OCH err] 3.48, 3.56, 3.77 and 3.97: C)CH[err] CHerr]--0 5.17

(s): AF-CH(C%Q9Q) Eh a2@eabdveddl: —cﬂ @HL@HQLN*OE PsdMefsgm O NHerr] 6.82
(dd); Ar- §n89rt ,pgs % 3%28f i}ngg§g§é°E§ F[?E-[ !Sgu%ps_gylnéiinium

para p03|t|o
5- bi s-[ (2- neBh@ty{@doxy) - et hoxH] in position 3 of the quinolinium

phenyl] 2- OX@' 83(di phenyl met hoxy - ?Bhﬁusz.e?f%}ls' 51 gRE sldz the uvinolinjum
acetic acid, of the

[ (triphen t yI) nlno]-thlazor-

pr oduct p%egg B the preceding gPaBQSéﬁa°ﬂ ﬁ?ﬂf the qu1“°1in18m
oxo- [ 2- [(truphéByKdﬁthyl) an1no]chnapokaéayh]2aoettheaquﬂn¢n£ﬁtﬁmbed in
the Bel gi an Ragqny Qnggﬁa? gntgog §64ﬁg§l grﬁ ggltated for 4 and a half

erature in the Sresence of 20

hours under nitrogen a
cnierr] of nﬁﬂhﬁﬁgﬁrﬁrhéhetH§t§6Fvén§al ofi k{xd(eds) §a41t Trel 3eETdlE(2s
chronatographﬁdnangsthuaaoabuoungcutbbxa—dacbhmbﬁaeahsnexhyafbﬁyobhéﬂﬁ1$;

B o
(CHCI[err]) axebinyelof4,2c0lpct785ensRovlde2(E) tpgapenyk)-thienot (2530
1695, 1527, $5P9ri8§n3636(ﬁ BEV%S)36EWBB'QR+§?tﬂiQ€M£ée 1635 cnferr]: C=Q
NVR analys'ssg g R:PT3L 2R b%ecal 875 s—?(g—ﬁ%thoxy—ethoxy)—methoxy]—
phenyl]-hydroxy acetic acid.
15 3.34 g of lithium chloride and 9,64 g of potash are
dissolved in 36 cm® of water at 0°C; a solution containing
13.77 g of 3—chloro—4,5-bis—[ (2-methoxy—ethoxy)-methoxy
benzaldehyde (synthesized in-Preparation 3), 3.74 cn3 of
bromoform and 34 cm> of dioxane is added to this mixture,;the
20 whole is left under agitation for 24 hours at 0°C, then
another'3.74'cm3 of bromoform is added and the resultant
mixture is left for 16 hours. After dilu;ion in 100 cm3 of
water and washing with ether, decanting takes place, followed
by cooling down to 0°C, acidifying to a pH = 2.5 — 3 and
25 extracting with ether. The organic phase is washed with
water, dried and the solvent driven off in order to collect
13.95 g of desired product in the form of a yellow oil.
Infrared analysis (CHC13) '
1700 (max) and 1730 (shoulder) cm—!: C=0
30 1599, 1578, 1489 cm™': aromatic nucleus
NMR analysis of the proton (CDCI3 250 MHz in ppm)
3.38 (m) (6 H): —-OCH
5.09 to 5.35 (m): ~0-CHy-O and Ar—c&(c 0)-0
. 7.05 to 7.78 ppm (m) (2 H): Ar-H
35 Stage B: Diphenylmethyl [3-chloro-4,5-bis—[(2-methoxy-
ethoxy)—methoxy]—phenyl]-hydroxy acetate.
13.95 g of the acid prepared in Stage A is dissolved in
150 qm3 of ether at ambient temperature and under nitrogen,

79:2L5 30200
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- 54 - 3.09 (s) and 3.22 (s): -CCHerr] 3.30 (m, 3.55(m, 3.60 (m,
3.92 (m,: OCHerr]-CHerr]-05.15 (s), 5.10 (d) and 5. 20@p(s@heet Has Been Replaced
-OsCHerr]-05.:81 (s): Ar-CH(C=O-O 6.56 (s): CO O CHAr2,
=C(C=N)-N 7.10 to 7.33 (n) Ar-H Stage F. 4-nmet hoxy benzyl ﬂl“‘”'““‘”lﬁiw
7beta-[[[[[1-[3-fluoro-4,5-bis-[(2- nethoxy ethoxy)
= -met hoxy] - phenyl ] - 2- oxo- 2 (dlphenylnethoxy§
ethyl]-oxy]-imno]-[2-[(triphenyl nethyl)-amno]- t hi azol - 4-
yl]-acetyl]-am noj- 3- [(Zg 3-chl oro- 1- propenyl ] - 8- oxo-5-t hi a--
1- azabi cycl o #h@n0} 50t e@-eaf2acat Bomglat esolution). &893 plénylk-rki dwoe tisanzy |
7bet a- am no- 33 j( p rAPL e ! ]
oct --2-en- 2- cair‘ éicﬁlﬁ?&ﬁég?gé (i)%%é‘&%%e%éﬁ(ﬁ(g %’Fla éhrr}eopean ‘%t efn)ééhgﬂg

Appl i cation NB™ Br3§31E3ﬁ}°naﬁGr0164&9%r%fa bl et ctemperat e i nTher 30
pr ecedi ng stagn3|of6wah§sri$ afldéd ¢ hfol bowéd e decamigidqtany ambditly togn

to Slerr] ot nanef. 460083 ohe FREa Lo 8088, el umﬂﬁ%g&ﬁ@é?&é@ Chd i Delh 20

hour then treate osSpha
di chl or onet haﬁétureteéwéglgyiewaﬁt$¢@mm\mm onrplen w&piﬁmnmgame

sol vent s. Afteoapbfaﬁnhggtnehsanve@ﬂsSIAf@@re&nﬁémak iépﬁa C$H6§£IE&&ane

- ethyl t at 678 of t |l ected  Rf
_ o 2 T el vant T4t EnF LR, ALfiteBistrndtiang o (Hebiaits - ¥ fitey 10
benzyl 7bet a-§[ GF[ the3dekined- prodirt - :[s 2collected.

met hoxy- eibOXY)nfBSi-EQXXJ:aP?EiW' lcﬁcpﬁnp 2- (di phenyl met hoxy) - et hyl ]
- oxy] -i m-noj %g?g(trlphe met h nol] -thiazol-4- yl .

] -acetyl ] - ani 3T (75 -nonsphenolie 2081 - 8- oxo-5- thia-1-
azabi cycl o[ 4, R7B8 och= 21 e0=Q- oarbheyéster functioWw. 678 g of the product

obtained in tpgogrepggbng1§%gg&m ~1p 7,6 5?%£4 t(géfgﬁ%and 0. 228 g of sodium

iodide are agita of one hour at erature in the presence of -
an iodine cridRapnahysts @flhhﬁaP¥Q#PQﬁ(¢¢@;3 MHz tie pRR) due is taken

up_in di ch§ or 3089 hemp, ahaeaomamnv ohasy, i 3. 7estieyl, (2 Wy sl 4heasghyent s

el i m nated ang t%ﬁ rgsbggeqﬁ ined is separated in order to collect 0.501
g of iodated ? tt [ el uant: dichl oronet hane - net hanol

(97-3)]. 3.38,-3.33 and 3. 25 (m) (6 H): ~OCH3 '

5.02 to 5.30 (m): O-CHy—0 and Ar—CH(C=0)-0
6.8 to 7.35 (m): Ar-H

20_ Stage C: Diphenylmethyl [3—chloro;4,54bis-[(z—methoxy—
ethoxy )-methoxy]-phenyl ]-phthalimidoxy acetate. '

1 g of N-hydroxy phthalimide and 1.54 g of triphenyl
phcsphlne are added to a solution of 1 g of the ester
prepared in Stage B in 35 cm3 of tetrahydrofuran, followed by

25 cooling down to 10°C then 1.58 g of diethyl azodlcarboxylate
(DEAD) is added dropwiswe and the mixture is left under
_agitation for 16 hours.

After concentration of the solvents and chromatography

on silica eluting with a dichloromethane-methanol (99-1)
_30 mixture, 3.09 g of desired product is collected in the form
of a colourless oil (RF =0.3), '
‘Infrared analysis (CHC14)
1738, 1755 (shoulder) and 1795 cm™1: C=0
1600, 1578, 1488 cm !: aromatic nucleus
35 NMR analysis of the proton (CDCl3 250 MHz in ppm)
- 3.34 (s), and 3.36 (s): —OCH;
3.49 (m) (2 H), 3.57 (m) (2 H), 3.77 (m) (2 H) and
4.02 (m) (2 H) ppm: O0—CH,—CH -0
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- 55 - Stage H 1-[3-[7beta-[[[[[1-[3-fluareo-4,5-bis-[(2- methoxy-
) ethoxy)-nethoxy]-phenyL]-Z-oxo-Z-(diphenylnethoXy)- ethyl]

oxy] =tvmi no] -[ 2-[ (tri phenyl et hyl )- am no] -t hi azol -
acetyl]-am no]-2-[(4-net hoxy-benzyl oxy) - car bonyl] - 8 oxo 5

.thia-1-azabicyclo[4,2,0][oct-2-en-3-yl]-2-propenyl] qurnolr Bﬁﬂﬂqmmw
0.500 g of the product obtained in the presB ous stage is di

cnferr] of dichloronethane and 0.226 cnB of quinoline is a gm
I's concentrated, agitation takes place for one hour at anbient tenper re

2 cnferr] of yrzblpgpn@haagezvS(gﬂQQQn Lh@nqﬂgaslprtatron i's carried out.

th eth h | ut th
B e or onet nageS el AL B8 £8782) 5T el e Kr i £ %0 5507 ot Tenpect ed
product is coftB82téd) RPm= CO20-CHalEy|: Internal salt of [6R[3(E),
6al pha, 7betafz¥$]lppm [(R)[ (4[H}: (i&fgyéﬁ’fhérbﬁﬂxﬁhdﬁxdo

b f gy 5-.dih a
B N L T
4,2,0 ]oct-2-8bageyp:]| Diphenpbmgthyl amimaxy niIrcl{ro-sbyerbisel (B i somer
A mixture CONhtRbRP- St KLy S e thdey PLANET1 Pr S in the preceding stage

and 5 cnferr] of t |f|uoroacet|c aclid contalning 10%anisole is agitated at

anbi ent tenperat urd 9Pt obde PECAUGR Provared iR iidie Precgding shage HS s
added, the prdi:sqaolvaé@ dinderda i nitechet atrbsphece N0 Etad% S KRR g of

t he desrr¢@ ER g@ét errff@@ﬁé%ﬁﬁftéﬁﬁlﬁﬁthe 22 ()%f}ﬂydrazzne

C[err]H[err] err err] err

esis addeg, the wh%%ai%mwe@mem S‘LC ¢ipr hpl® an
6 95 9 48 h@uﬂSthexﬁOb@durned tddambiert &emp&aﬁ:ure 6 2 Hours. HeeVR

waiel of the SoUEREESR M aeReiitie) SEndsuiiay hy UEHIRY Meodfen
(s resol ved):igrcaHlask¢d Gn 5the. (Qim reScivesil. rREc Ved ;[ «@ant CH _

(&qm%‘[*) Foetony locgcﬂ’he % g] o gL cri:gc)(?c(rrxr)rj N-O(H 1)-
err err |SOTTE Sm - - err
and Ar-H iﬁ ?AF dP“alY51s CHC13)

3330 cm3 : —NH,

1745 ca: C=0
1600, 1578, 1488 em~1: aromatic nucleus + NH,
20 NMR analysis of the proton (CDCly 250 MHz in ppm)
3.34 (s) and 3.38 (s)' ~OCH3
3.48 (m), 3.58 (m), 3.76 (m) and 4.02 (m): O-CHp~CHp-0
5.17: Ar-CH(C=0)-0
_ 5.19 (s) and 5.25 (s): -0-CH,~O
25 .5.80: mobile NH, .
6.91 (s): CO-O~CH-Ar, .
7.10 (m) (4 H) and 7.21 to 7.33 (8 H): Ar-H
Stage E: 7-[3-[7beta-([{[[1-[3—chloro—4,5-bis-[(2-methoxy-
ethoxy )-methoxy ]-phenyl ]-2-oxo-2~(diphenylmethoxy)—ethyl ]—-
30 oxyl-iminol-[2-[(triphenylmethyl)—aminol-thiazol—4~-yl]l-
acetyl]-amino]-2~[(4—methoxy—bénzyloxy)—carbonyl]—8—oxo—5—
thia-1-azabicyclo[ 4,2, 0] [oct-2—-en—3-yl1]1-2-propenyl]-thieno—
[2,3-blpyridinium iodide '
0.441 g of the product prepared in the preceding stage,
35 24 cm3 of methanol and 145 mg of paratoluenesulphonic acid _
are mixed togéther under a nitrogen atmosphere for 5 minutes
and a solution of 0.65 mg of 1-[3—-[7beta-[[oxo-(2- o
[(triphenylmethyl)-amino]-thiazol-4fy1]facetyl]—amino]ezét(4-

¥313:5 90200
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para position of F.
(d-resolved): -CHCH CHerr]- Nlerr] E |sorrer|sm8 07 (t)Th,SSSth HS

posi ttvons 6 and 7 of the quinolinium8.24 (dd) la®dof
t he qui nolinium 8.53 : Hin positions 5 and

. quinolinium 9.34 (d) : : Hin position 4 of the q
(d) : Hin position 2 of the qutrA® i-ium 7.31-9.19 and 9.5 to 9 7.

nobile Hs EXAMPLE 4: the internal salt of- [()(cis)(2)] 7-[3-[7- [[(2-_
am no-4-thiazolyl)-[[ carboxy-(3-chloro-4,5-di hydroxy-phenyl) -
”EthOXY]'l”1ﬂ@étﬁ6£&¥$éni¥ﬂ Y2 HEBSINYT-5B -2560- 51T a1

azabi cycl ol grzi w’L $LtedlEl B BV 12 P Shid - B A

[ 3- chl or o- 4, 5925: retum%;@}e et sandhesiaeth dn -preraration d bk isadded

aci d. ) Sdes @ﬁelwwwragmém Ciﬁ\@éid ﬁha&i 5t asd) tﬁitﬁ}:éi.l ssolved in

36 cnB of at 0 13. 7.7

3- c(k:ll org Igf'éef(ﬁ %é‘% %‘;(’y" I mﬂgea %ﬁﬂi’ge (jsilnti%'%esrf paS ]f'h
Prepar at i on 39th3r74th¢r@nécmmﬂﬁe)rm Mtﬂreﬂﬁ;[ orashed ahid dimieed andidien] to
this mxture, ﬂf@ l¢. 150 '«fféf %rdé’egifé’é G%’Lébd\fﬁt s kg rectiedd € 1] C,

t hen anot her err| I bronmoform is ad the resultant m xture
is left for 1‘69%?&1‘?% poiple (MP 4 1)¢F 01135 i 10y #f 1= A- ket washi ng
wi t h et her, d@tammwrgmé€ﬂaﬁe{methandlﬂdswmﬁ]by cooling down to 0C,

di f h
LA (3Ead Fs e eﬁtéﬂ"aﬁ L%f‘n?f ‘é%“;bﬁ*"ﬁ" TABLORN FADACS
13.95 g of deamiRe—4réaiazolnl ﬂel%n«hﬁu— Byahlexeoti S-dihydroxy—-phensel k-
(CHCl[err]) Jﬁ@ﬂiéﬂ?nlmdoﬁﬁ&hﬁﬁhwﬂmdlmﬁfﬂox —EIbiB-1-1489

b 3 38 (martorprELELE, AT AR Sl A P kst |
(C=0)- 0 7. 05 blpyridinium ((B) (& HS) Aox st (RS B:midDibmew | et hyl
[ 3-chl ororg, 5- bi s-A (S61%E Lor Yot e end thumédlay&Eﬁymcswt&é
of dichloromethane, is poured at 0°C into a mixture at 0°C
containing 0.69 mg'qf the product prepared in the preceding
stage, 17 em3 of dichloiomethylene and 3 cn’ of anisole,
_ agitation takes place at this tempefature for one hour, the
20 solvents are eliminated, folloﬁed'by crystéllizing, _
filtéring; washing, drying, chromatography'eluting with an
acetonitrile — water (1-1) mixture and in this way ( 0.22 g of
the desired product is isolated.
NMR analysis of the proton (DPMSO 300 MHz in ppm)
25 3.19: C=C—CHp-5-
© 5.01 (@) and 5.07 (d): CO-NH—CH (C=0)—CH~(N-)-5—
5.12 (s) and 5.17 (s): Ar—-CH(CO-0-)—0O-
5.52 (1): —CH=CH-CH,—N¥, '
5.60: CO-NH-CH(C=0)-CH (N -)—s— (cis/H in pos:tion 6)
30 5.87 (m): —CH=CH~CH,-N* E isomerism
6.78 to 6.86: —S~CH=C(C=N-)-N=C(NH,)— and Ar-H in ortho
' and para position of the Cl
7.21 and 7.41: -NH,
7.87 (d): H in position
35 8.10 (1): H in position
8.26 (d): H in position
9.03 (1): H in position
9.23 (1): H in position

of the thieno[2,3~b]pyridinium
of the thieno[2,3-blpyridinium
of the thieno[2,3-blpyridinium
of the thieno[2,3-blpyridinium
of the thieno[2,3~b]pyridinium
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13.95 g of the acid prepared in Stage Ais dissolved in 0 cnferr] of -
. ethér at anbient tenperature and under nitrogen, ' -
-.af - then 150 cnjerr] of a 0.3 nolar solution of diphe et @i, 8z 0met hane

i n dichloronethane is added at 15C and the m xture is |ef aé’? acegn
=for- 16 hours at anbient tenperature. Then 30 cn{err] of wl | _

foll owed by decanting and aci.di fying gﬁF@ 30 cnferr] aof acet

washi ng takes place again with a saturatéed sol uti on of sodi um bi car bonat e,
. foll owed drying and evaporating the solvents. After chromatographi ng on
"silica eluting with a dichloronethaﬁﬁ - t hanol (99-1) m xture, 10 g of
the desire@-gRod@er CO-BBCHLCER)-FHANZ 8 anal ysis (CHC [err] 3535
cnerr]: ney ppetating @d A738mddher mhnn€xrOtof thht oft Bxamphet #oandcby,
1580, 1489 Lk | - abys| sbhe P ebofo( Cogél err]
250 Mz ﬁ%g%rx,%’ his, Brflecs %?&%“%%i% N RN R e
H: O CH efolllomiag conppounds wexg ghgained: () (6 H): -OCH err] 5.02 to

5.30 (ms; ~Othed idtechao@-E210 6£8 [{6RZ{3ITE)ypalphal7BetgéZl] ]
Di phenyl me ﬁ% [

et hoxy) - et LI A RRRg At as el Yadst parboxy- (3, 4caipygepyc s
pht hal i n deitmd—-pheayd Jomethoxyleimingtloogietyd Japmingdcd—rcarhoxy-BreER—of 1
g of the egl@hiR APAAbidycAdS 25 01octd 2c@henl 192t pirbpaigl J-thieno—-
fol | oned by cqoling down to éog tQ?Q %.58 %QPQ' I%tﬂﬁl %zoglcarboxylate
(DEAD) is ddacrbheyFtioandum, d8, o5, (&) 0F pr ((BeS) Fa&F 5 St ation for 16
hours. -0 NMRARN@]ysdisc @ft titei @rotiont (OMSE 390t MHandnc ppditat ogr aphy on
S Sa B W g g et hanel (051 mxture, 509 0 of
Infrared afelysi@) @nd [fertd (A3 PEHGTUGE NadaS1795 cnferr]: c0
1600, 15785 W8 )} &.50 A=<HASE . 6MNUE)GUS R (a)al Psi-CHACOHIe )pOst on
(CCiterr] 290 N& ! LdBu-cp,~n*,
I5 5.77 (m): CO-NH-CH(C=0)-CH(N~)-S-
6.29 (m): —CH=CH-CH,-N"
6.80 (s), 6.83 (s), |
7.64 (s) and 7.66 fs): -S~CH=C{C=N-)-N=C(NH, )~
7.42 (a) and 7.47 (d): Ar-H in ortho position of the nitro
20 7.1 to 7.2 (m): —CH=CH-CH,-N" and Ar-H in para position of
the nitro : , | : .
7.89 (d):" H in position 3 of the thieno[2,3-blpyridinium
8.15 (dd): H in position 5 of the thieno[2,3-b]pyridinium
8.29 (d): H in position 2 of the thieno{2,3-blpyridinium
25 9.09 (4): H in position 4 of the thieno[Z,B—b]PY;idinium
9.23 (d): H in position 6 of the thieno[2,3—b]pyrid;nium
9.54 (d res.), 9.65 (d) and 9.69 (d): CO-NH-CH(C=0)-CH(N-)-S
10.42 (m): mobile H’s ' : _
EXAMPLE 6: the internal salt of .[(#)(cis)(Z)1 7-[3-[7-[[(2~
30 amino—4—thiazolyl)—[[carboxy-(3,4—dihydroxy—s—iodo—phenle—
methqu]—1mino]—acetyl]aamino]—z—carboxy—a-oxo—s—thiarI—
azabicyclo[4,2,0]oct—z—en73¥yi]—2—(E)—propenyl]-thienotz,3—b]
pyridinium (R) or (S) or amn (R+S) mixture,
Microanalysis MF = C30H’23IN60933 + 1 CZHF302 + 1 'APTS

35 | .
C - -H. N S b §
% calculated: 41.78 2.85 7.5 11.43 - '11.3

% found : 46.6 2.8 7.8 12.0 -10.9
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3.34.(s), and 3.36 (s): -OCHerr] 3.49 (m (2 H 3.57 (m (2 377(n)
{2*H) and 4.02 (m) (2 H ppm OCHerr]-CHerr]-0
-58~ 5.22 (s) and 5.27 (s) ppm -OCHerr]-05.91 (s) and 57‘}%3;’5) pp

Ar-CH(C=0)-06.92 (s) ppm COOCH Ar[err] 7.75 ppm(m (4 H: Bhe
phthalimdo 7.11 (m and 7.21 to 7.33 ppm the other aromatic laceq
Di phenyl met hyl ami noxy [3-chl oro-4,5-hisgq(2- nethoxy-ethoxy )-

-phenyl ] acetate. 3 g of the product prepared in the preceding /

i s dissolved under a nitrogen atnosphere:in 40 cni err] of ethanol, the

m xture is I t r d‘{EﬁT y ne hydrate S
added, the %Iﬁg?gpﬁg? n?glsérlg% &alt%%{*gp(r%g(?gar P?J (rj!f{)ur then returned to

anbi ent ten%e?%t FBCTOH225hours. _After filtration and evapor ati on of t he
sol vent thesdesi (e}l anddsict7i 65)30(1 e} £ CO-FNH-CH (@O -CH-a(N-ei 45~ Rf = 0.3

L el daidmraa v (1) ) 550
‘nucl eus % &7 r (ANVR-GH=CH<CB M ¢ he proton (CDCl[err] 250 MHz in ppm
5 34L) e Sl oo RARelof dihol-g3, 59 (1, 70 (1) and 1,52 ()
580[ mobi | ﬁ%! @E“‘%%&Tﬁ-’ﬁ Werr] 7.10 (m) (4 H) and 7.21 to
7.33 (8 H): 5A77I—K&agbv€d)7([3‘[7@-&&%@[4@-{&%@*@2)&, 5- bi s-[ (2- net hoxy- .
-ethoxy )- rrEéh@efy ﬁ“ui—Jrn %Rx&r@\o(ﬂi fxfaw Sbn: lﬁ%éﬁyi]
T o] 1871 5%%%8%53 X BPokb30n A ra1ohg - Giipap G, b ftyriddnian
thia-|I- azab&cYSIO@é)Q B] ifhopdsPion 35 i Eh¢nthm§ndﬂ2;3Hhﬂpyrid1n1um
[ gegeg} PyT 1 819 U % Fn positfoit 2. S ¥nd "ehPURSHS 3 B AR £ flrd DO
P g 3 (d): H in position 4 of the thieno(2, 3—b]pyridlnlum

9.13 (d): H in position 6 of the thienol[2, 3~blpyridinium

I5 9.37 (sl): CO~-NH-CH(C=0)~CH(N-)-S :

. EXAMPLE 7: the internal salt of [(+)(cis)(2)] 7-(3-[7-([(2-
amino—4~thiazolyl)-[ [carboxy—(3, 4, 5-trihydroxy—-phenyl)- '
methoxyj—iminoi—acetyl]—aminb]—z—carboxy-B—oxo—s—thia—1—
azabicyclol4, 2, 0Joct—2-en—-3-yl1]~-2(E)-propenyll-thieno-[2,3—

20 blpyridinium (R) or (S) or an (R+S) mixture,
NMR analysis of the proton (DMSO 300 MHz in ppm)-
' 5.15 (d) and 5.17 (d) (1 H): CO-NH~CH(C=0)-CH-(N-)-S-
[2/5¢<(R/S)<3/5])
: 5. 22 and 5 34 (2 H)' -Ar—-CH (C0O-0)~0~
2% 5. 67 (da): —CH=CH—CH2-N .
5.76 (m), 6.20 to 6.40 (m): CO-NH-CH(C= O)-CH(N—)—S—,
cggCH-CHz—N and Ar-H of the
. triphenol |
6.75, 6.77, 6.87 and 6.90 (1H): —S-Cﬂ;C(C=N—)—N=C(NH2)—
30 7.74 (d): H in position 5 of the thienol[2,3-blpyridinium
7.89 (d) and 8.28 (d): H in positions 4 and 3 of the
thieno[2,3-blpyridinium
8.10 to 8.27, 9.09 and 9.23: H in positions 2 and 6 of tbe
: thieno[2,3-blpyridinium
35 9.6 to 9.85: CO-NH-CH(C=0)-CH(N-)-S
EXAMPLE 8: the intermal salt of [(+)(cis)(z)] 7-[3—[7—[[(2— -
amino-4-thiazolyl)- [[carboxy—(Z—chloro-3 4-dihydroxy—phenyl)~
methoxy ]—iminol-acetyl ]-amino ]-2-carboxy-8-oxo-5-thia~1-
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24 cnjerr] of methanol and 145 ng of paratoluenesulphonlc aC|d aﬁ%e
.together under a nitrogen.atnosphere for 5 mnutes and a
mgof 1-[3-[ 7bet a- [ [ oxo- [ 2- | jmﬂ \mﬁ‘
[(triphenyl nethyl)-am no]-thiazol-4-yl]-acetyl]-amno]-2-]
~59- met hoxy- benzyl oxy) - car bonyl ] - 8- oxo-5-t hi a-1 -
azabi cycl o[ 4, 2,0][oct-2-en-3-yl]-2-prepéykH] -thieno-[2,3-b] pyridinium .
i odi de (synthesized in preparation 10) is added then the whole-is |eft
under agitation for 16 hours. After evaporation of the solvent, the residue
Lﬁ t aken gﬁ?dbﬂﬂyamﬁﬁf|23ugbﬁtbnhbﬁga—?i]LQKE?r@éopgﬁﬁRgﬁﬁﬁﬂdndL[Q?B?Rg ;n
i's way e dasire roduc ecte ing poin =
135[err] C P&%%fi*%nxum(faé Sgﬁt°glgﬁI6§o§§tﬂé %uﬁﬁfhanol (9 1)] Stage F:
~ the i nt er niicrglanadiysiis) M) §) @bﬁzﬁiﬁéob%[ [+( 2- APTS
am no-4-thiazolyl)-[[carlgoxy- (g chlorg-4, 5 dghydroxwiphenyl)
met hoxy].- i etyll nol.- 2-.car Qo 1- azabicyclo[4,2,0
] oct - 2- €n- ?&P}“‘"%(E) pr%pgn ]2 %ﬁl eng[ ég g] 89r| ds gam (R or (S) or an
(R+S) m xt MR analysAsS@IﬁJttllmnparbtah ¢ DRSOf 300 MHzodnappt)c acid in 8.5 cnB
of dlchlorgnthgng,glqmgoutg@_ ngrr]C into a mxture at Oferr]C
cont ai.ni ng 0. 3 of t roduc rTgared in the preceding stage,” 17 :
cnerr] of 54it hﬂﬂ?oﬁét IeﬁQ?gﬁdcy(E ) oFHaANsdre- agitation takes place at
thi s tenpersatedr  dlQr: GOH=BHCH N, sol vents are elininated, followed by
cryst aklg Z|5ng,° fﬂol tserglquf) \g@‘shbgg_NHdb '(EQ cﬁmﬁat)ogr aghXtﬁFi‘t ng with an

acetonltrlle - e desired
product is 8 §e°4 A= CHm g N Efiﬁﬁ@eﬁ'#éf“on (DI\/BO 300 Mz in ppn) 3.19:

og-CH[err]s 99 Qngla(n@ G186 Tul)7 (i :CR- P OH (C- O -CH (N) =S 5,12 ()
0 Cpoficat iR B0 a8 rer a2 478 3} OF ther ° 0
_ CH:CH-CH[err] N[ err] E isomeri smtbigdofa, G—BGpYISdﬁﬂtﬁmC;hF) N=C(NH[ err]) -
?”21‘“_ 8 8.9 R%): H in position8IoR2EAePRRLERST205-bIByFidiRigh and
[%r5% (d): H in position 4 of the thieno[2,3-blpyridinium
9.26 (d): H in position 6 of the thieno[2,3-b]lpyridinium
EXAMPLE 9: the.internal'salt of [[6R-[3(E), 6alpha,
7beta(z)]] 7-[3-[7-[[(2-amino-4—-thiazolyl)-[[carboxy—(2,5—
H0 dichloro—B,4fdihydroxy—pheny1)-methoxy]—imino]—acetyl]—
amino ]~-2—carboxy—8-oxo-5-thia—1-azabicyclol[4, 2, 0loct—2—en—3~
yl]~2—propeny1]-thieno[2 3-b] pyridinium (R) or (S) or an
(R+S) mixture. '
. KMR Analysis of the proton (DMSO 300 MHz in ppm)
25 5.20: Ar-H in ortho position of the Cl
'5.79: Ar—CH(CO-0-)-O-
5.78 (m): —CH=CH-CH,-N",
-6.31: —CH=CH-CH,-N*
. 7.88: H in position 3 of the th1eno[2 3-b]pyridinium
30 8.15 (m): H in position 5 of the thieno(2,3-blpyridinium
) 8.98 (m): H in position 2 of the thieno{2,3-blpyridinium
9.08 (4): ﬂ in position 4 of the thieno[2,3-blpyridinium
9.13 (d): H in position 6 of the thienol2,3-b)pyridinium
_ E;Agggg_l_: the internal salt of {[6R-[3(R), 6alpha,
35 7beta(z)]] 7-[3-[7-[[(2-amino—4~thiazolyl)—[ [carboxy—(3-
cyano—4, S—dihydroxy-phenyl)—methoxy]-im1no]-acetyl]—amino]—z—
| carboxy—a—oxo—s-thia—1-azabicyclo[4 2,0)Joct-2-en-3-yl]—2—
propenyl)-thienol2,3-b] pyridinium (R) or (S) or an (R+S)
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7.87 (d): Hin pdsition 3 of the thieno[2,3-b]pyridinium 0 (1): H in
. position 5 of thethleno[23b]pyr|d|n|um 8.26 (d): Hin p03|t| of the
t htreno[ 2, 3-b] pyridinium 9.03 (1).: Hin position 4 of the htssh

~thieno[ 2, 3-b] pyridinium 9.23 (1): ‘Hin position 6 of the Plac
; thi éno[ 2, 3-b] pyri di ni um : Ilﬂﬂ ed
9.74 (d): CONHCH(C=0O-CH(N-)-S By o-p€83at4ng|na3|mlar ma

of Exanple 4 and by using the products.synthesized in. Preparations
the foll ow ng compounds were obtained: EXAMPLE 5: the internal salt of

[ [ 6R-[ 3( E)mbrtPbe. 7be>t61(Z)]]

7-1.3-[7- 2- -4-1hi
ni 'E ro[ ph[eLé’T"fa?ngéT I%Zﬁb%/ %%%{é:}?]r am n((ﬁ'b(g @gﬁ‘g‘;% 0X0-
5-thia-1- aiam::ye*@{-@ji—&‘)-]-oct 2-en-3-yl]-2-propenyl]-thieno-

2,3-b dj _ | f th
Lroton] p%)l\% ig Mdog ﬁ@(@f %éﬂ%ﬂﬁﬁnﬁﬁw&-gﬁeﬁ éSICS*} 24 (d)e and
5.18 (d} i:dNH(mc&U n% - 547 (s), 5.50 (s), 5.60 (s), 5.63 (s):
Ar-CH(CO B ) 6D (&) b —CH3>CH- CHerr]-N+, 5.77 (n):

CO- NH- CH Z -GH N 6. 80 6. 83 ,
7.64 (S)(%g—&i]cggi\k) o= Nig- G Iac):r\fﬁl\hqa %2“})[?2]2 (d) e 5 (d§5)
Ar-Hin or@h@"pb%?ilnﬁ’%ﬂ'?ﬁ%' ﬂT'ﬂ)’qﬂi 25‘7 2 (m: -CHCHCH err]-Nerr]
and Ar-H in_pareopeszoi )o(3tllm3 ME+p and@CK<): H in position 3 of the

t hi 2 di 8, 154 5 of th

L erorb2, 7 Sh0Y )t ThrgnOed® 818 (b} ] aFld (@ S of L he

t hi eno[2 37b89y(ducrﬂum9msx;u9n 3o %.thwq[%ﬁt%wndmmm
t hi.eno[ -2, 38§§ywé)n'ﬁnlﬂ §s{€ien|‘$'@fp9§éttlﬁ>ﬂe@opi 345)pyridinium

00 Nt O CBepBekge ) stnpasi byt “Tidf | Ehe S‘é‘g%&ﬁiﬁﬁgéﬁ?’?fg Mndom cait
of [[err]9c08)(d)} H-iB-p3sitién hnoﬁotuethha§m¢92)3f¥]22¥t@R§1¥B )
ﬁE?L2¥3f0rﬁ1gg]?ggefgf?x|%?s1 13ncar%f t@e_g§1eno£% ¢ 3-blpyridinium
.52 (d) and 9.62 . CO~NB—CH(C=0)-CH N— - -
E;AugL§_11° the 1nterna1 salt of [[6R-[3(E), 6alpha, 7beta
(2)11 7-[3-[7-[[(2-amino—4-thiazolyl)~-[ [carboxy-(3,4~
dihydroxy-5-methoxy—phenyl)-methoxyl-imino]-acetyl J-amino])-2-
20 carboxy¥8-oxo—5—thia-1—azabicyclo[4 2,0]oct—2-en-3-yl}—2—
propenyl]—th1eno—[2 3—b]pyridin1um (R) or (s) or an (R+S)
mixture. y,
The .(R) and (S) isomers are separated by HPLC (chrobondapac
column C18), solvent: Water/acetonltrile (85/15)
25 (S) Isomer
NMR analysis of the proton (DMSO 300 MHz in ppm)
3 71 (s): Ar-OCHj3
5.16 (d J=5): CO-NH-CH(C=0)-CH-(N-)-S~
5.32 (s): Ar~-CH(CO-0-)-0O-
30 5.68 (d): —cu-cn—cnz-—u /
5.79 (4d J=5 and 7.5): co-NH—cg(c-o)-CH(N—)—s—
6.28 (m): —CH= CﬂrCHz—N p
6.55 (s) (2 H): Ar—-H in ortho and para position of the —OMe
6.78 (s): =S—CH=C(C=N-) —n=c(m—x2)—
35 7.11 (d): —CH=CH-CHp-N*, _
7.29 (m), 8.38 (m), 8.99 (m): mobile H’s
7.88 (d): H in position 3 of the thieno(2, 3-blpyridinium
8.15 (4d): H in position S of the thienol(2, 3—b]pyridinium

| | 131815 90710 :
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azabi.cycl o[ 4,2, J oct-2-en-3-yl]-2-(E)-propenyl|-thieno[2,3-b] pyridinium -
{R) or (S) or an (R+S) m xture, Mcroanalysis MF =

C[e’?*r]H[err]IN[err]qerr]S[err] + 1 derr]HFerr]Jerr] + 1 APTS

H N S |  %cal cul ated: 41.78 2. wlsshzetﬁasse&lk Biced
113 % f ound : 46.6 2.8 7.8 12.0 10.9
-61- NVR anal ysis of the proton (DVSO@PQ- MHz in ppm) 3 701 (llll llu”” I,
C=C-CH err]-S 5.11 (s) and 5.17 (s) (1 H: CONH CH C=O-CH

(s) and 5.32.(s): Ar-CH (COO) O .67 (d): -CH=CHCH err]-Nerr], 5. 75
(m; CONH&Hzé St CiH( @:ﬁj@ﬂ[ﬁx{drﬂﬂﬂﬂpﬁﬂﬁmd sm 6. 77

| ved h d
g);(razop\(;gl % A)TP%D(‘?) 7. %91'( d~3°s St’bif ’Iq{eé'tzgnlige’rﬂﬂr?d? I Q’b‘;”d?n?ﬂm

8.15 (dd): 94.221 (:db)s: motn@@gmmtm.ma[ﬁg Etoleno (2} FiblpyeidEnEdm H in

p05|t|on2 hi §& $.08 (d): Hin position 4 of the
t hi eno[ d? nlﬁqgglgi d%tyf |n p05|t|on 6 of the
t hi eno[ y¥$‘lﬂ'¢ﬁ-’um9 37 (sl): CONHCH CO -CH(N)-S EXAVMPLE 7: the

i nt ernal samn (ﬁnéiﬁié (6f SiNe)grotdrs- (Didd (300 MR G -pp}azol y!

)- [ [ carboxys ( oxy e J)

nmet hoxy] - i n% cet }'{% Qge ar b%x -%ﬂz)xo 5-thia-1-

azabi cycl o[3 oqa)hz Qr-eCPC!Qg yI ]-2(E)-propenyll-thieno-[2,3- blpyridinium
(R or (S) grieand Rr=3) mg@m@.,c R enagysie- pfst he proton (DVBO 300 MHz in

5. CO NH CH(C=0)-CH - (N-) - S
Fg;%q d/l”z:) %%?rlp%’s-zz“’a %%é\é Y A 01(4(00)0) o( 5) 67 (d):
- CH CH CH[ 65168 N(&rJ46): &Hw@mﬂz-av*zo to 6.40 (m): CO NH CH

(C=0 -CH(N - ~NH-CH (C=0 _err] N err] and
(-2 the@?%(deSand75) counc&c *%’lenﬁ_‘-G s

6.90 (1H): & RTH) CrCH=CH-FHpET (] ) -

6.55 (s) and 6.57 (s) (2 H): Ar—-H in ortho and para position
15 of the -OMe '
6.74 (s): —S—Cﬂ=C(C=N—- —N=C(NH2)-—
7.15 (d): -CH=CH-CHy-K*,
7.30 (m) (2 H), 8.39 (s) (1 H), 8.96 (s) (1 H): mobile H's
7.89 (d): H in position 3 of the thienol2,3-blpyridinium
20 8.15 (d4d): H in position 5 of the thieno{2,3-blpyridinium
8.29 (d): H in position 2 of the thieno[2,3-blpyridinium
9.08 (d): H in position 4 of the thieno[Z,B-h]pgridinium
9.23 (d): H in position 6 of the thieno(2,3-blpyridinium
9.62 (d): CO~NH-CH(C=0)~-CH(N~)-S : ' -
25 EXAMPLE 12: the internal salt of [[6R-[3(E), 6alpha, 7beta
(2)1] 1-[3~[7-[[ (2-amino—4~thiazolyl)~[ [carboxy-(2,5—
dichloro-3, 4-dihydroxy—phenyl)-methoxyl-imino]-acetyl]-
anino]-2-carboxy—8—oxo-5-thia-1-azabicyclo(4,2,0]oct~2—-en—-3~
yll-2-propenyl] quinolinium (R) or (S) or an (R+S) mixture.
30 EXAMPLE 13: the internal salt of [[6R-[3(E), 6alpha,. 7beta
(2)1] 2—[3~[7-[{(2-2mino-4-thiazolyl)~[[carboxy—(2, 5~
dichloxo-3, 4-dihydroxy—-phenyl)-methoxy]-iminoJ]-acetyl]l—-
amino ]-2-carboxy-8-oxo-5-thia-1-azabicyclol4, 2, 0loct-2-en-3-
vl]-2-propenyll] isoquinolinium (R) oxr (S) or an (R+S)
35 mnixture. -
Rf = 0.6 (eluant: acetone-water (8~2)) _
EXAMPLE 14: the internal salt of ([6R-[3(E), 6alpba, Tbeta
© (%)11 1-{3-[7-[[ (2-amino-4-thiazolyl)-[ [carboxy—(2, 5~

Sco/0com
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7.74 (d): Hin position 5 of the thieno[2,3- b]pyr|d|n|un1 7.89 (d) an

(d),. Hin positions 4 and 3 of the Tmsmwﬂ}hsB&mR.lcd
=th|eno[2 3- b]pyrldlnlun1 8.10 to 8.27, 9. 09 and 9,23: Hin p ¢
6 of the t hi eno[ 2, 3- b]pyr|d|
of

9.85: CONHCH(C=O-CH(N-)-S EXAMPLE 8. the internal salt
“T7-13-[7-[[(2- am no-4-thiazolyl)-[[carb®xy=(2-chloro-3,

4-di hydr oxy- phenyl )- net hoxy] -im no]

-acetyl]-am'no] - 2- car boxy- 8- oxo-5-thi a-1-

b 62 -d adibhlqzbep,4—d;hi§noxy2phtnﬁn)4m¢tﬁ&£&] ~jiipeacetghj-eno-[ 2, 3-
ridiniu | :

SR B Ll ol v,

S 17548(me'2h15!5th1f3) yridindum REOENME hR¥ @1 s of

t he ot on (MBS mRtdE.in ppn) 3.5 to0 3.9 (mM: CCCHerr]-S 517 (m (1

dl N 570 t

5 60 (2%%%%@%%&?3 e ugver Tl g1 e °
CH=CH-CH cEXAMRER 15: rthe ointermal sal gf aht&B(@&((ﬂ)Iﬂ-l-l)a-w-l-[ (B9 (d)

and 8. 29 (d&mirw-n-ensaibwfﬁt PEs SoRy—t 3Sbromo—1, 5-d1hydroxy-pheny1)—

t hi 2, 3- d t
thi enol 2, - BN R#ﬁﬂ"vog-fo%eéal—wwﬁoi' oy -t 5-thiact
t hi eno[ 2, 3- Q?@hlcnchvﬁﬁz290B@c(fB—e¢+3+ylﬂxﬂ+(Eﬂkﬁraﬂenftﬂ—thleno—[2 3-

thleno[203 bipyridini am p~ }fgh fﬁﬂ% of [[6R-[3(E)
gal pha, gﬁ%ﬁ_& [%{ -am no zo%g ;cﬁa; bo_’xl%/‘3 (a( )))
i chloro-3 ’
ani noj - 2- Cabbﬁiy(B—Okoﬂéhﬁimohdrtﬁiﬁldlﬁl14@Kéhiﬂdxﬁ‘62ﬁ3hdihydroxy—4—
AR Ansl ;’E?i;’f%%ré%“@%% SR B o T4 cdiply ety Sroqrtaly o
posi tion of3T Qnﬂ*!?4@ﬁ°¥$1q}ﬁ(2}quct}z—@nﬁﬁle@*Z—E!¢n9¢X}{err] Nerr],
6.31: - BEGhiabBiniuh] err]
Stage A: Diphethylmethyl [4—f1uoro~(2 3bls-hydroxy)—pheny1]—
hydroxy acetate.
480 cm® of a 0.3M solution of diphenyl diazomethane is
added over 2 hours to a solution of 47.7 g of the product
20 obtained in Preparation 11 in 500 cm3 of ethyl ether cooled
down to —10°C. The temperature is taken to -5°C and 10 em3 of
acetic acid is added. This solution is used as it is in the
‘following stage.
Stage B: Diphenylmethyl [4-fluoro—-L2, 3bis[(2-methoxyethoxy)—
25 methoxyl-phenyl]-hydroxy acetate ’
238 cm® of diisopropylethylamine is added to the
solution obtained in the preceding stage. The ether .is .
replaced by 500 em3 of methylene chloride, then the whole is
- cooled down to 6-10°C and 53 cm3. of methoxy ethoxy methyl
- 30 -chloride is added over 75 minutes and agitation takes place
again for 75 minutes.
500 cn3 of water is added, followed by decanting, the
organic phase is washed with N hydrochloric acid then with
N soda and with water, followed by drying and evaporating to
35 drynéss} The residue is chromatographed on silica gluting
. with an ethyl acetate -~ hexane (1-1) mixture. 26.1 g of crude
- product is obtained which is chromatographed again on silica,
eluant methylene chloride — acetone (97-3) in order to obtain
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7.88: Hin position 3 of the-thieno[2, 3-b] pyridinium 8.15 (m: go
position 5 of the thieno[2,3-b]pyridinium 8.98 (m: H.in p05|t|on &Qﬂe
- thiefof2, 3-b] pyridinium 9.08 (d): Hin position 4 of the.

thieno[ 2, 3-b] pyridinium 9.13 (d): Hin position 6 of ‘the
t hi eno[ 2, 3-b] pyri di nium EXAMPLE 10: the internal salt of [[6R 3

*6al pha, 7beta(z)]] 7-[3-[7-[[(2-am no- 4r-t6(ﬁa'zolyl) [[car

5-di hydr oxy- phenyl ) - net hoxy] -i i no] - acet yl } - ami no] - 2- “““

car boxy- 8- oxo- 5-t hi a- 1- azabi cycl o[ 4, 2, 0] oct-2-en-3-yl ] - 2

propenyl ] -t hi eac§e, 3-&f ¢§§ifbm|pwbdﬁator (S) or an (R+S)

- 63 - m Xt ys t (DNBO 300 MHz ‘in ppm 3.19:

C=C-CH err] - S 5 and é&‘;ﬁ%? W'@g} (N-8 S 5420 {9);

Ar-CH(CO O ) -D 3% 37 ?d)thewmemiﬁ%&q 3 18'1 —CHy—CH-0"

E:(rr})Nl(-i-?,G:é C—?d-m I\deSrz 6. gz (fobileéS- }G-l=§]7 TFN9 S\I-ZX:I\H[&H rqec-HI%?-ol'Os'tgs (74(%0
r [

Hin posit | on %5 fclge_lft h’-’eno‘%@% p@yrl'dl ni-um 4‘3141 fﬂ}_}?;‘h% 0?08I on 5

of the thi enoﬁzm (Apy i <li hi amd 86 P8 Hgl) -7 +20 rer)o"s-AQG'w 694 Hesl he

t hi eno[ 2, 3- b] PDyehmse fesm 9. 09 (d): Hin position 4 of the

t hi 2,3-b d 9.23 (d)... | ] it of 1]

e
r en - a et a

C7-[3-[7- [{éZ an1norﬁet8%éf§£¥$ﬁ {iyfngEQH(éhélas n Stage C of Example 4

di hydr oxy- 5- met hoxy met hoxy| -1.m no] - acet am no -2-

car boxy- 8- oxo‘i?ﬁ’t'\"l’r‘aql"%gl&b]@:yﬁ?(ﬂépé & dred ﬁl'? in Stage B
propenyl | - thlméz and] ayte:dlmmdﬁgmpms)omrsmcﬁa+$manﬁ uwethyltene (R)

vater | ncet on OHHFEIGEr EtEaSY (05 LB P i adBh e omdiflic b,
MHz in ppm 3017'.131(%96 Ar-OCH err] ' '
15 IR Spectrum: CHCl3
1792-1756-1734 cm~': C=0; 1600-1492 cm™': aromatic.
NMR spectrum: CDClz 250 MHz: for 2 OMEM groups: :
3.30 (s), 3.34 (s): OCH3; 3.47 (m)-3.84 (m): O-CH,—CH,—O;
5.10-5.27: O~CH,0; then 6.30 (s): Ar—CH(ON=)-CO,”; 6.95 (s)
20 'COZCH(Csﬂs)z; 6.84 (t): Hg; 7.15 (2H)-7.19-7.32 (9H)—7.74
(4H): aromatic H’s S
Stage D: D;phenylmethyl aminoxy [4—f1uoro—2 3bi§I(2—methoxy—
ethoxy)-methoxy]l-phenyl] acetate ‘ _
0.88 cm® of hydrazine hydrate is added over one hour at -10°C
25 to a solution of 11.27 g of the product obtained in Stage C
above in 112.7 cm3 of tetrahydrofuran. Agitation takes place
for one hour thirty minutes at -10°C, the insoluble part is
filtered off and the filtrate is concentrated to dryness.
The residue is chromatographed on silica (eluant: methylene
30 chloride - ethyl acetate (80-20)) and in this way 4.72 g of
desired product is obtained.
NMR_spectrum: CDCly 200 MHz
3.35 (s)-3.36 (s): OCH3; 3.54 (m) 4H-3 93 (m) 4H: 0-CH,—CHZ0;
5.20 (8)-5.27 (s): OCH,0; 6.78 (dd. J = 9.5 and 9): Hg; '
35 6.89 (m): Hg; 5.73 (s): Ar-CH(ONH)-COy; 6.94 (s):
. coz‘cn-(CGI'ls)z, 7.10.(m) 2H - 7.21 (m) SH: 10 aromatic H'S
(CgHg 2. :
Stage E: [[[1- [4—f1uoro—2 3his-[(2—methoxy—ethoxy)-methoxy]-

‘,\" .
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5.16 (d J=5): CONHCH CO-CH(N)-S 5.32 (s): Ar-CHECOO)=G"5-68(1)

-CH CHCH err]-Nerr], 5.79 (dd J=5 and 7.5): CO&NH—CH R§
(m: -CH=CHCH err]-Nerr] 6.55 (s) (2 H: Ar-Hin ort ¥
of the -Ove 6.78 (s): -S CH=C(C=N-)-N=C(NHerr])- 7.11 ( l“
-CH=CHCHerr]-Nerr]. 7.29 (n) 8.38 (M. 99 (mM: nobi

I n position 3 of the thieno[?2,3 b]pyrldlnlun18 15 (dd): Hin posi on_5 of
t he thieno[2 3- b]pyridinlun1 - 64 -

8.29 (d 08
posi tl(o)n 4 of n?ﬁgﬁﬁilhggo &2 i}?ﬁ@%{?ﬂfﬁ%@o@?yé ﬂﬁ-l_%ﬁr?gb 1smit('fj of the -
thi enof 2, 3- b] plf tainheny gtahz -ammmamy—mm LT %: acsx#rer NMVR
anal ysi s of the prothe 6pbEst Frr D8 o S ($n é:;% d |y JBsthple

552 (o) A GRS v&%‘@[i %qeﬁ%éﬁe Grtduchyahtatngt dy Shige) éf;a 1=
and 7.5): @Mbmc:@xm(uéss; csfzgtqﬂ%iwmlalet}hw[bfam}m«ﬁ]-% (s)
agd Cg: 57 cﬁiﬁ (énibzolis 111 %é@&%@ @emswéa) rPfBéﬂ?:. uf r{é (s):

8. 39 (s) (1 mkl:é{@%l‘%k? ("1° &éﬁﬁéé’}%}t m%’F??F%RM 59 rF’S"’Ic_igathe

t hi eno[ 2, 3- b] p{elvamt ume BhikerjelBhldtide pesnéttmncﬁl ofS6+hE)) 6.5 g of the -

thleno[23b] ( S|t|on20f t he
t hi eno[ 2, 3 b] pﬁl‘l%nl ulﬁ%d%ég% olﬁ'ln position 4 of the

t hi eno[ 2, 319 ¥): Hin position 6 of the
thi enof 2, 3- b] Hyﬂmilcm'u’m S 6203 1 1 N OH( @49 7 CHeta, Se0PMAsd  the
internal salt {3(&% 6a| 7beé e}‘é égc] Jtié
7-1[ (2-am no- 4 % I y1) 3E’c axom
R s ectrum:

- 3.18 (s)~-3.21 (s): OCH3, 3.43 (m) 4H-3.81 (m) 4H:
15 0-CHp-CHy-0; 5.17 (s) 2H-5.21 (s) 2H: O-CH,—O; 5.87 (s)
3/4H: ATCH(O-NH,)-COx-; 6.68 (s) 3/4 H: Hg thiazole; 6.84
(s) 3/4H: CO,CH(C¢gHg),; approx. 6.95-7.10: Hg,Hg; .
approx. 7.18-7.50: other aromatics; 8.65 (s,l): =C~NH.
Stage F: 4-methoxy benzyl Tbeta-[[{[[1~[4~fluoro-2,3bis[(2-
20 methoxy—ethoxy)—methoxy]—phenyl]—z-oxo—z—(dlphenyl—methoxy)—
ethyl]—oxy]~1mino] -[2~[(triphenyl-methyl)-amino]-thiazol-4~
y1]~acety1]-amino]-3—[(2)—3—chloro~1—progenyl]—%—oxo—s—thla—
1-azabicyclol4, 2, oloct—z—en—z carboxylate
The operation is carried out as in Stage F of Example 1
25 but at a temperature of -10°C, starting with 6.44 g of the
‘product obtained in Stage E above. After chromatographf on
silica, eluant methylene chloride - ethyl acetate (90-10),
5.35 g of desired product is obtained.
NMR spectrum: CDCly 400 MHz
30 3.05 (4,1H)-3.20 (4,1H): CHyS; [3.24 (s), 3.26 (s)) 3H-3.35
(s, 3H): OCH3; 3.43 (m, 2H)-3.55 (m, 2H)-3.70-4.15:
OCH,CH,0 and -cu-cnzm 3.81 (s): CH3O0Ax; 4.96 (d)-—4. 97
(d): Hg cephalo; 5.12-5.31 (6-7H): OCH,0, CO,CH,Ar,
. ArQﬁ(ONH2)~C02’; 5.81 (m): Hy cephalo; 5.75 (m): CH=¢ﬂrCH2cl'
35 (AZ); 6.26.(d, J = 11) - 6.29 (d, J = 11): —CH=CH-CH,—C1
(A2); approx. 6.77: Hg thiazole; approx. 6.85-7.45: aromatic
H’s + CO,CH(CgHg)y; 7.85-8.20: NH.
Stage G: 4-methoxy benzyl 7beta~[[[[[1-[4~fluoro-2,3bis([ (2~

: 45161 I
e m e e e —— feic anz7T0O. RC:TT
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di chl or o- 3, 4- di hydroxy -phenyl)-nethoxy]-im no]-acetyl]= :
am noJ - 2- car boxy- 8- oxo- 5-thi a-1 -azabi cycl o[ 4, 2, 0] oct - 2-en-3=
yl]1-2-propenyl] quinolinium(R) or (S) or an (R+S) n1xﬂh&sh E

FAPL
internal salt of [[6R[3(E), 6al pha, 7beta (Z
|2n[§r F? [[S?z ani no[El thl[agol)yl)a[ I[oc::r box§ ?2(52” II III I AP

* dichl oro- 3, 4- di hydr oxy- phenyl ) - net hoxy ]-1nP8ot-acetyl]-

am no] - 2- car boxy- 8- oxo- 5-t hi a-1 - azabi cycl o[ 4, 2, 0] oct - 2- en- 3 yI]

propenyl] isoquinolinium(R) or (S) or an (R+S) m Xt ure. 0. 6 (eluant
acet one- wat er fethpxyExbkBiky)-héthoky Ji-phenph)-2abkxoe2— {@fﬁhéﬁ&f&metﬁa*pha

7heta (Z)]]1 &%h&i]Lbkﬁaaﬁhﬂﬂba-tﬁLf¥€£¥%%eL9fﬁ£Q€Kyi Lﬁhéﬁ ]-thiazol—4—

A LA e B PN IR ) e

yI] 2- propeny| hzabiopthplahR20D lppti-3-ahsh ¢&¥boxyldheor an (R+S) mixture.

RS e EEE §E3bR" 16803kk 1ol GUBLEs Bn $680d ™6 SP%xaRble O]

[[err](C|s) Z) ] L
ami no- 4- t hi azoF¥AFEEPGaNdsRy 1 ¢ 3- gr sfivthesprpdyat RYtaired in the previous

met Boxy] l—l {n4ng};tage§yt:h en%sohaﬁz'taobogyoﬁ eas@n'éea foduct 313 bobtair(mjed.
azapl cycl o (0] n P n rrdlinium

(R or (S) or %‘—ﬁkc-ﬁg‘%%)t—gﬁﬂ té é3 E%(E%/E A T #t%gng?sj ‘rz‘h%f %&-{? R E),

6al pha, 7beta(3)$9P to(3- ?5-(QfQHQﬁCHQ*Q oﬁluhb¢yl3)8{( CH30Ar; approx 4.0:

car boxy- (238- dkbudéﬁ§¥14 4.92 (m): ce halo, 5. 15-5 30: OCH,0

(L uoroonenyt) - geLagidl 3 ogTafeli] Sﬁé’iaai-’% Cec b e b 6.2

Di phethylnethy(sp46tan(e)éZAEBCB(cuﬂibeg 3~ phengé ] (t hyd: oxy apeteke =

o a sol ution o 3o EboRReRk f BHCRng, BERTELS ot ggrgféjoﬁ HedoliHi:

to a solution of duc
cnierr] of ethfs Ehhé?oéﬁbléd7anﬁm450 ayomatimet t 2hpts a8 uk@) 7&- 22kER) 1 0

-5[err] C ang 1ﬂﬁcn{err] of acetic acid is added. This solution is used as
a1 uor o [ 2, SRFese AR Trbds L7Re R L EREPHERETELNErOT2  IpAR LG e horpe-
ethoxy)—methoxy]—phenyl]—z-oxo-z-(d1phenylmethoxy)—ethyl]—
oxy]—imino]-[z—[(triphenylmethyl)—amino]—thiazol—4—yl]—
. acetyl]-amino]—-2—[ (4~methoxy-benzyloxy)—carbonyl ]-8—oxo—5—
20 thia-1-azabicyclol4,2,0]- [oct-z-en—3—y1]—Z—propenyl
. quinolinium iodide
_ The operation is carrxied out as in Stage H}of Example 1
starting with 1.02 g of the product obtained in Stage G above
using 0.46 g of quinoline. After ch;bmatography on silica,
25 eluant methylene chloride — methanol7(97—3), 347 mg of the
desired product is collected (50/50 mixture of the two R and
S isomers of expected structure).
NMR spectrum: CDCl; 400 MHz
3.20 (s)-3.26 (s)-3.34 (s)-3.35 (s): CH30;°3.79 (s)-
30 3.80 (s): CH3OAr; 3.42 (m)-3.54 (m)-3.79 (m)-3.90 (m):
OCHoCH,0; 4.89 (4): Hg c_ephalo; 5.12-5.28: OCH,0, ~COZC§21'\I;
5.77 (4d resolved) H4 cephalo; 6.00 (dd)-6.13 (dd):
+ ’

. =CH-CH,-N =; 6.38 (=) - 6.44 (s): Ar-CH-(0-)CO,~; 6.51 (m):
35 = H~CH, (AE); 6.72 (resolved): Hs-thiazble; 6.70 to 7.15: Hg-—
Hg fluorophenyl, ' CH=CH-CH,, CO,CH(CgHg)y; approx. 7.30:

aromatic H’s (CgHg)3—C. |
Stage I: iriternal salt of (6R(3(E), 6alpha, 7beta(Z))) 1-(3-

a3
990215 93708
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238 cnmjerr] of diisopropylethylanine is added to the solution obtained in
the precedi ng stage. The ether is replaced by 500 cnierr] of nethyl ene
chloride, then the whole is cooled down to 6-10C and 53 cnierr] of methoxy
et hoxy nethyl chloride is added over 75 minutes and agit atThsShdetls Beddl RRFIced

again for 75 m nutes. 500 cnferr] of water is added, f
decanting, the organic phase is washed with N hydrochloric : N
soda and with water, followed by dryiﬁgs%ﬁﬁ evaporating to dryness.

residue is chromatographed on silica eluting with an ethyl acetate - hexane
(1-1) mxture. 26.1 g of crude product is obtained which is chromatographed .
agai n on sl7+€&(2eamino—fethinzobykhtOf capboxyct? odred ¥ yAOxyTh0r der to

obt ai n fluorophenyl )—methoxy )-imino)—acetyl J—affno ) -2—daciidkp-8foktesi r ed

78215 Bo- 5-hiarTcaeARlpUrTo ey £ep Fpdkrirel iyl 2 propsag L 1M,
5.17 tg 5.?ﬁ§nghén§hﬁH[grr]-? sz 5.49 égé :7;?): theagieéi]kﬁiF}EC%g;to
gig ((amg"G. 94 ggﬁ)a og’%gattgﬁo%i?%gélg&St eé%?%%ﬁgeyj ﬁ?_st h@’IEé [%1-f I uor o- 2
bi s-[ (2- RERRSAPEL HAKD) 335 et A6 bhe REPONGE PR¥AFTST diR,StRe f Bbove’
The oper at asingsscem?i off ausorstionSoAger X DioFomeetbe dacid sedkh i TRA&W th
ohr onat ogr BAECRR°C b 85! 8F Efle! deSLP08 ProaudPPLE oBbRIRART | oo
11.89 ¢ Qfﬂﬁﬁe§EE§&£EE=pPBEQc?OPsMHz obt ai ned. LR Spectrum CHCl[err]
g)g[érﬂri? gggs cal %éb;rwea@: & Oﬁgﬁﬂa_ﬁoﬁﬂﬁev%(?a; Oaigtiéﬁx.ssfm[smctwm
3. 47 (n)-3'.’§&“%{#jz>} bagﬁfézﬂ\goﬁ’é?#?”c?'“’é%? 16:3&’2‘7‘?"'0‘5#4‘@?%{ BEL 6 30
(s): Ar-CHPOR®) {@Cresolved6Jos 16): CHECReCH)CIKE) 2rb] 5P efd|resobuedt): -
ol o O oLy GE oL T8 7L BB s 8 s
nefhoxi]-pﬁEKQP?:aggﬂg?gd]°r0¢6§Séﬁgeb§](Bfgﬁggéagéﬁémhﬁﬁfatg‘gé (a8 over
one hots a+8.%6C(dd,1H)-9.30 (4,1H) 9.58 (sl,1H): quinoline; approx.
' = 10.50: OH; 9.46 (d): CONH. _ _
EXAMPLE 17: internal salt of (6R(3(E), 6alpha, 7beta (Z))) 7-
(3—(7-(((2—-amino—4-thiazolyl)~( (carboxy-(2, 3-dibydroxy—4—
fluorophenyl )-methoxy)—imino)—acetyl )—-amino)—2-carboxy~8~oxo—
20 5—thia—1—azabicyélo(4,2,0)oct—2~en-3-y1)—2-propenyl)—thieno—
(2,3-b) pyridinivm . .
Stage A:'1—[3—[1heta~[[[[[1-[4-f1uoro~2,3bis[(ijethoxy-
ethoxy )~methoxy ]-phenyl ]-2-oxo-2~(diphenyl-methoxy)-ethyl ]~
oxy]¥imino]-[2—(triphenylme£hyl)-amino]—thiazol—d—yl]—acetyl—
25 amino]-2~[ (4-methoxy-benzyloxy—carbonyl J-8—oxo-5-thia-1-
azabicyclo[ 4, 2,0]-[oct—2-en—3-yl]-2-propenyl—-thieno(2,3-b)
pyridinium iodide. ;' _
By operating as in Stage H of Example 16 starting with
944 mg of the product obtained in Stage G of Example 16 and
30 by using 0.45 g of thienol(2,3-b] pyridine, 339 mg of the
desired product is obtained after chromatographing on silica
(eluant methylene chloride-methanol (95-5)).
NMR _spectrum: CDCl3 300 MHz - )
_ 3.20 (s)-3.27 (s)~3.34 (s)-3.35 (s): OCH3; 3.40-3.60 and
35 3.77-4.00: OCH,CH,0, CH,S; 3.79 (s)-3.80 (s): ArOCH3; 4.92
(4,3 = 5)-4.99 (4,3 = 5): Hg cephalo; approx. 5.18-5.30:
OCH,0, CO,CH,AT; approx. 5.77 (m): Hy cephalo; 5.68 (m)-5.96
(m): ' :

seosecnm ' 7918.5 90210
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to a solution of 11.27 g of the product obtained in_Stage C above in
112.7 .cnferr] of tetrahydrofuran. Agitation takes pl ace for one hour

thirty minutes at -10[err]C, the insoluble part is. Th1§$hle¢t ?Pl 8d t he
filtrate is concentrated to dryness: The residue | ed.on

silica (eluant: nethylene chloride - —ejdyl acet ate n this
way 4.72 g of desired product is obtained. NVR s ectrum CDCl[ err]
200 Mz 3.35 (s)-3.36 (s): CCHerr]; 3.54 (m 4H 3. 93(n) 4H:
OCHerr]- CH[err]O,+ 5.20 (s)-5.27-(s): OCHerr]GQO 6.78-(dd. J = 9.5 and
9): Herr]; 6.89 (m: Herrr 5.73 (s): Ar-CH(ONH err]g OCIerr] 6. 94
(s): CO[er¢1*~@Fe(‘CFerﬁ} e($}‘)‘§ 45 (9) { Hrai(=0-7) -aéo?ﬂatic
I[-I[[s1 ” fqler(l,;HE eﬂé tﬂlazoﬁéﬁgﬁpﬁ”rox 6.77 (t,h rejolved) Hg

: uo e} X 0

-67- pheny H?ér% geéﬁ F%re?hggygge%‘?%"? iwog}g 2Pﬁ-n(oc]fl"ff'z) 2+ CH~CH-
[ (triphen§l nﬁt‘jaful&?;) anﬁn%? Knﬂazﬁﬂvwﬂl}zé@ll c? &4 d) -7 . 6fhd Dperttgi @and s

~carried out a$ganySgRgey osnéxeﬁvée(-ﬂ)stﬁgilmvutdb 4P u Pl ddee-10 BICt
obtained in Eﬂz ge, D abo
n

oxo-[2-[(tri y‘*ﬁétﬂ?g) a#’? g?’ ?h:;%tzf)‘? 3.GHYH Q& fhe a%f’c?'ﬁ)[@s'a' ed in

Bel gi an Pat epyriddphecati on No. 864828) .and after chronmatography on silica
(el uant neth ghl 6. t o@;:ct
i s obtai ned. ﬂ:ﬁagi)ec ?ﬁ%&ﬁ,&'&"ﬁ iYBAg&(ﬁé)' éaﬁbéﬁl\‘l s S e

1/81 crr[ er r]
c=0 1618, (8o¢{{(259mingzdpt EH%? CATROX ¥ (Fred 1AL B AT 9B D ar ot i c.

NVR spectru nflﬂbﬁébﬁéﬂyl/ﬁ!mél:ﬂ&xf P imind) -é&)etm{aiilh )—&—%x(bdxm-&n&i-

4H. O 2Lt 59 2. 5. 87
S 4t Arm?amla-@r%g’ét ShroPold, 10\ &5t o Fhynl T2 HdREL, 2%
3/ 4H C er r {lzig 4 rP¥rléW'é}R 6.95-7.10: Herr],Herr]; approx.

. 7.18-7.50: other By t§§1n§ &5 {6, $8ageG N ﬂa’rlﬁ{ﬂd:‘lel nEtdivand anzsh

oot 141 b fibagte SBish fo-ceeLIfiy eSO B e Hare

[ (triphenyl -prodytt - bsi abtaihedzol -4- yl]-acetyl] -amino]-3-]

(2 - 3- chIoroN&Rpgggggiﬁ -Bm8y 0380 tia- 1-azabicyclo[ 4, 2,0]ogt -2-en-2

carboxylate 5.18 (d) resolved: Hg cephalo; 5.67 (d) =CH-CHp-N =; 5.77- .
5.90: H; cephalo, Ar—-CH(-0-)CO,~; 6. 31 (m): CH=CH-CH, (AE);

20 7.14 (4, J = 15): CH=CH-CH,(AE); approx. 6.80 (m): H
thiazole, Hg fluorophenyl; 7.36 (wide): NH,: 6.59 (t, J = 9):
Hgi 7.89 (4, J = 6)-8.15 (dd)-8.28 (d4,'J = 6)-9.08 (d)-9.23
(d): H3'-Hg’-Hy'-Hy'~Hg' of the thieno[2,3-blpyridine.
EXAMPLE 18: internal salt of (6R(3(E), 6alpha, 7beta (Z)))-1-

25 (3-(7-(((2-amino-4~thiazolyl)~((carboxy-(2,3-dihydroxy-4—
fluorophenyl)-methoxy)—imino)—acetyl)—aminoI-Z—Carboxy—ﬁ—oxo-
5-thia-1~azabicyclo(4, 2, 0)0ct—2—en—3—yl)-2—propeny1)-4—
(methylthio) pyridinium o
Stage A: 1-[3-[7beta-[I([[1-[4-fluoro-2,3bis[(2-methoxy—

30 ethoxy)—methoxy]—phenyl]—24oxo—2—(diphenyl—methoxy)~ethyll—
oxy]—imino]~[2—(triphenf;méthy1)—amino]-thiazol—4—yl]—acetyl—
amino]-2-[ (4-methoxy-benzyloxy—carbonyl ]-8—oxo—-5-thia—1~ -

- azabicyclo[4,2,0]- [oct—2-en-3—yl]-Z—propenyl-d—(methylthio)
pyridinium iodide .

45 By operating as in Stage H of Example 16, starting with
1.052 g of the product obtained in Stage G of Example 16 and
by using 462 mg of 4-thiomethyl pyridine, 536.mg of the
desired product is obtained after chromatography on silica
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The operation is carried out as in Stage F of Exanple 1 but at a

tenperature

of -10[err]C, starting with 6.44 g of the product obtained in

St'age E above. After chromatography on silica, eluant nethyhemﬁa@hﬁa&hd_lmxd
te (90-10) , 5.35 g of desired product is obtain
spectrum CDCl[err] 400 MHz 3.05 (d, lkb =3740_(d, 1H): CH err]

et hyl aceta

3.26 (s)] 3
OCH err] CH
- (d): Herr]
-Ar CH( ONH[ er
CH=CH CH er
-CH=CH CH[ e
6. 85- 7. 45:
4- met hoxy b
-68 et Ro
et hyl ] - oxy]
yl]-acetyl]
azabi cycl of

as in Stage &-8

“the previou
spectrumny 3.
P-CH errJ-

H err] ceph

H3.35 (s, 3H: OCHerr}; 3.43 (m 2H)-3.55 (m
err]Oand =CHCH err]d; 3. 84 (s): CHerr]QAr;. 4.96 (d) 4 97

qRAENE aie%%f§5%1 of CCHL%&VL%% PgheEs)Crerri A,
R et et SRR, TA00

r2l.6al (sDer CHES; appnoxS)637§6 t&etslsahtaaobeasape oX.

2nz tI7beta [i C?&%P4k%¥(g?§f9LHLe5r% Z §53 550(myH3 §bage G
L0 FFZBheﬁyPF £d9%oHg- caphaday| SHBOhbsH) -

-|n1no] [2 [(trlphenyl nmet hyl ) - an1no] t hi azol 34-

4§nb8fka§)[h2) %péggBOX é?p?m¥ L-§%0¥§bgré$£§h i s5chfried out

80 : EREHpPe GOQCQQBrngﬁwﬁﬁh(m)i QHeCH+OH, (aBlipCE . B5t eshed in

saStﬁgeo-b@thlssmnx ts9o¢ g7gf(gy3|ﬁedt3§9g8£% 58 Pt bned NVR |

?e??s) ?gﬁh?éﬂ°§°83£“%${e?&err£5“app rggrzmétlcc}ﬁﬁffﬂr¢¥zl

ah 06164726178 . 8tk pE il ﬁ[ﬁrfléﬁa A2

4.92 (m: H[éAEPrcépﬁalbp 3. 3ax5asema€xtwnrc+oc H%i rrlﬁ§ﬂ§ g}éﬂz-ﬁ°§9 (m:
<5

7.95 (d)-8.

- phenyl ] -2

28tage: BNthSéagalFbalt of (6R(3(E), 6alpha, 7beta (z)))-1- (3—

1-[3- [7b?§a6£g%£_%aLéﬂihﬂoagFﬁigg?f%¥i~ ££§%3§y§{Qof—A1£Fﬁrox¥—4-

oxy] -i.m-no]
acetyl]-am

féu?{9vhﬁﬂzh rnethqxx =iming ) tacetyl )-4anifc ) -2—carboxy-8—oxo-
ns}tﬂxa£4=a£abﬂaycn@n¢yiOGM&cEEQIEHW%l ﬁ{ﬂ%ﬁbfb nyl)-4—

thia-I|-azabi oct z2-en-3-yl]-2- propenyl quino |n|un1|od|de
ﬁ“&&ﬁ%ﬂt@ig% % 1%% T¥*stage H of Exanple 1

The operati

20

(0] arrie

By operating as in Stage I of Example 16 starting with
500 mg of the product obtained in Stage A above, 251 mg of

. desired product is obtained.

25

30

J5

NMR spectrum: DMSO 300 MHz - :
3.50-3.70: CHZS; 2.72 (s): CH3S; 5.18 (m): Hg cé;halo;

+
approx. ='5.77 (m): Hy cephalo; 5.24 (m): =CH-CH,-N =; 5.83
(s), 5.87 (s): OCH;0, ArCO,CHy; 6.28 (m): CH=CH-CH,(AE); 6.98
(d, 0 = 16): CH=CH-CH,; 6.61 (t, resolved): Hg fluorophenyl;
6.77-6.82: H; and Hg thiazole; 7.32: NHy; 7.96 (d)-8.71
(d): H3’~Hg’ and Hy’~Hg’ of the pyridinium.

6aromal c H in ortho

QgsfﬁfnggfréL%cggﬁl?E'rg 88 &é ; iwg$ ?hlﬁ%@ﬁ%* 6:77-7.45; aromatic Hs;

EXAMPLE 19:" internal salt of (6R(3(E), 6alpha, 7beta (2Z)))-2-

(3-(7-(((2-amino-4—thiazolyl )-( (carboxy—(2, 3~dihydroxy~4&—
fluorophenyl )-methoxy)-imino)-acetyl )—amino)—2-carboxy-8-oxo—
S5—-thia-1-azabicyclo(4,2 0)oct~2-en~3~y1)—2—propeny1)
isoquinolinium

Stage A: 1-[3~[7beta—[[[[[1~ [4—f1uoro-2 3bis[ (2-methoxy—
ethoxy)—methOxy]~pheny1]—2—oxo—2-(dxphenyl—methoxy)—ethyl]-
oxy J-imino]-[2-(triphenylmethyl)—-amino)—thiazol—4-yl J~acetyl—

' ‘amino]-2-[ (4-methoxy-benzyloxy-carbonyl 1-8-oxo—5-thia—1~

8en/e00 B
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start- ng W th 1 02 g of the product obtained in Stage G above using 0.46 g
of .qdinoline. After chromatography on silica, eluant net h”{/ﬂl&aSheet RBren Bep laced

- met hanol (97-3), 347 ny of the desired product is coll ecte II! melwﬂ
of the two. R and S isonmers of expected structure). NVR-spe ]
400 MHz 3.20 (s)-3.26 (s)-3.34 (s)-3.35 fs%¥2 €Herr]Q 3.7 -
*CHerr]OQAr; 3.42 (mM-3.54 (M:3.79 (M-3.90 (mM: OCHerr]CHerr]GQ 4.89
- (d): H6 cephalo; 5.12-5.28: OCHerr]O CJerr]CHerr]Ar; 5. 77 (dd resol ved)
H7 cephal 0; Gafébicgrlol 432(0#) [oct~2—en—3-yXh2-GiapenyIN isoduikdl(inium
6.44 (s): Ar- <?(g})cqerr] ; 6.51 (m: =CHCHerr] ([err]E); 6.72
(resol ved): I—% t hi azol e; 6 70 to 7.15: Herr H6 f1 uorophenyl,
CH=CH- CH[ err], cq%vr?mﬁéw]ﬁe*n]stmr%pf P it (AEATEANG with
(10E grr] H err]9£? By 2ge theipicduet sitdiméd (AR(SHdge GDPERanpIts alE)ana
(7-(((2- an? no-%- ltl a%o? ﬁ%m?(car "f'ﬁo?%hydﬁxmf sz desired product.is
f | uor ophenyl )omma -4 m)chmmgrwbm@n =igdramdelaiants- methylene
5-thi a- 1- azahtigyét £dé . 2. R €fAnaL e(géi.q” 2- propenyl ) - quinolinium The
operation is gagrled EUt as_ i %s Example 1 starting with 339 ng of
t he product ' %Hd WM ing 5 cnferr] of a solution of
trifluoroacet3c2@c(sl)wdt 26 1088-63i 30| 65 )-IBBI( ¥ : t Qi Qfesd S ()educr8 i(s) :
obt ai ned SOEE 0 _ (& :
(dd) appr1od>>w& % té|§5n4%%? 002)#2 é{zj& Cﬁe;ﬁé %Q—pha_ﬁ)- Cﬁof@%q ’erzfrs"];
6.38 (m: CH:'ESH? Rajer. r?PQ{@r-r]E & o %Cﬂzl'a)apm 8]
([err]B); 6. 5ﬁnXﬂ ClegCNe( D) - 638 Hmslul(tw)r-ommc-o&)h’oﬁ—&ls HFErr]

.and H err th r r. er ,.

8. 26 EmZL) %d’% é’B%?’b‘Wfl q"é"@a% |7r] . o".Jine
approx. = 10.Hs @her;w arenes GO 277 9% e(lmwa"IH)saﬁtwof(ﬂ(:@iK)S(‘E)
6al pha, T‘tseteaiié)OMm)—a 49 (m,1H)-8.69 (m,1H)-10.90 (s resolved, 1H):

ol gt Tyt e 2 oo T
5-thi a- 1- azalStagd 4, inteoal Zsakt 1/ | (6R(IIE)er6dl)pha)i Seta (2))) 2—-(3—
(7-(((2-amino-4-thiazolyl)—((carboxy-(2, 3-dihydroxy—-4—
_fluorophenyl)—methoxy)~1m1no)—acetyl)—amlno)-z—carboxy—s-oxo—
20 5~th1a—1~azabicyclo(4 2, o)oct—Z-en—B-yl)—2—pxopeny1)
' isoquinolinium : .
By operating as in Stage I of Example 16 start1ng with
460 mg of the product obtained above, 176 mg of expected
product is obtained.
25 NMR_spectrum: DMSO 400 Mz _ .
3.72 (m): CHyS; 5.18 (4, resolved): Hg cephalo; 5.77 (44,
_ | . .
'd after exchange) -~ Hq cephalo; 5.52 (m): CHp-N é; 5.83 (s),
5.87 (s): Ar—CH,(-0-)COx-; 6.39 (m): CH=CH-CH(aE); 7.10 (4,
30 J = 10): CH=CH-CH(AE); 6.59 (m), 6.80 (m): Hg, Hg
fluorophenyl; 6.77'(5)—6.80 (s): Hz thiazole; 8.09 (t)- 8. 28
(t) and 8.37 (4)-8.53 (d)-8.61 (d)-8.74 (m)-10.06 (s): Hg'—
H;’ and H3’—H,’ and Hg’ and Hg’ and Hy’ of the isoquinoline,
' EXAMPLE 20: internal salt of (6R(3(E), 6alpha, 7beta (Z)))-1-
35 (3=(7-(((2-amino-4-thiazolyl)—((caxrboxy—(2,3—dihydroxy—4-
£1uorophenyl )-methoxy )—imino)-acetyl )—amino)-2—carboxy—8~oxo—
5—thia-1-azabicyclo(4, 2, 0)oct~2—en~3—yl)~2—propeny1)~
imidazo(1,2-a) pyridinium
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- (2,3-b) pyridiniumStage A 1-[3-[7beta-[[[[[!-]4- fIuoro~2~3brsf€2~ﬁefhexyr

et hoxy) - net hoxy] - phenyl ] - 2- oxo- 2- ( di phenyl - met hoxy) - et hyl|
~oxXy]-imno]-[2-(triphenyl nmethyl)-anino]-thiazol-4-yl]-ace Shect Has Been Replaced
am no] - 2-[ (4- net hoxy- benzyl oxy- car bonyl ] - 8- oxo-5-thia-1- a

]-[oot-2-en-3-yl]-2-propenyl -thieno(2, 3;__b}?pyr'i di ni um i odi IHI" #uﬂm'F

‘operating as in Stage H of Exanple 16 starfing with 944 ng of the product
obtained in Stage G of Exanple 16 and by using 0.45 g of . thieno[2,3-b]

AN TS IR T TRA I (R AL e B Pl A
CDCL[ err] 30&tthy)3m&&h@a}l%pﬂénﬁi)-3—6#062}(dlﬂﬁeﬂg}—méﬁhﬁsv)+¢t8Y10v3 60 -
and 3.77- 4- Q% 5{ 108kl Ab" (il-?&[-q E&L&aﬁb‘iﬂé&hﬁ)Sa;ZQné?)-r;ﬁi&Qoi-SLyi\l-C&EEﬂJ-

4.92 (d,J ]%%Fi aet éﬁgrgﬁnzkl gnal Obgfgfﬁoé-gﬁﬂag éhgaek_

OCH err] G
- (m-5.96 S(szabxcyclo[4 2,0)- [oct—2—en—3—y1] 2-propenyl7imidazo-(1, 2+a)}CH-

CHerr]N = @y%&d&ﬁhuﬁ EGQ gk ArCH(-O)CJerr] ; 6.73 (s) 6.74 (s): Herr]
t hi azol e; approx : \ resolved H err] fluorophen 6,90 to 7.40:
benzene H s, Ct{ePV]GHFEF&FPFHPérFP SEPHE}ﬂ Eﬁ{§¥?T?}§rxfE)StBrgﬁn?nylth
gl-iggl-k( %—WerH { p6bemy| bX; tﬁ§5@(rbd)4c2 aﬁt]éﬂinedl-ﬁﬁrstagend BfSExji’mﬁfe therr] and
: [ an er a
()-8.34 (d) B, 289 Pl 9%%d§%8§5 Es B éiég? 48k ohE) or Wiolcda
(6R(3(E) I 6aP§ﬁ§u°¥bé§a°PZP}Pe¢ after.chr Qmﬁﬁpeeaﬂth?azﬁiyiya( eluanbxy-
(2, 3- dlhydrméxn91ehbuehqeheaﬁll gethaxy) - (9588) ) acetyl) - am no) - 2-

car boxy- 8- ox 5-thi -2z ycC 0) oct - 2-en- 3-yl ) - 2- propenyl ) -
thieno(2, 3-b MR aBbi 5§ eVé?lng as in Stage | of Exanple 16,

starting witB- 392(§Q—§t2§héspr§d§6t(ébfabﬁéd(abev@H3QB43ngon$ ?he desired

product is obkglnef,o geckrggl 0 /00 lo; 5.74 H halo; *
5.18 (d) esolvg ﬁ err cephalo F23367 gdcéﬁﬁa %hz N = (m) 7 ce% aH err]

cephal 0, 1Ar-CH(-O-)C{err]-: 6.31 (n): mﬂnﬂaqqﬂqa
. 5.20-5.42 (9H, excess): ArCO,CH,~OCH,0, CH-CHp-N =; 6.28

(m): =CH-CH, (AE); 6.38 (s)-6.44 (s): Ar-Cﬂ(—O—)COz—; 6.88
(s)—-6.90 (s): COZCﬂ(C5H5)2{ approx. 6.75 to 7.§5: aromatic
H’s (phenyl groups) + nitrogenous bicyclic H’s; 7.85 (m, 1H)-
20 8.03 (4, TH)-8.36 (4,1H)-9.09 (m,1H); other nitrogenous blcycl1c

H’s; 7.94 (d), 8.25 (d): CONH.
Stage B: internal salt of (6R(3(E), 6alpha, 7beta (z))) 1—(3-
.(1—(((2—am1no~4~th1azoly1) ((carboxy—-(2, 3—d1hydroxy—4—
fluorophenyl)-methoxy)—imino)-acetyl)—amlno)—2—carboxy—8-oxo—

‘25 5-thia-1-azabicyclo(4,2 o)oct—z—enr3~yl)~2—progeny1) '
imidazo(1,2-a) pyridinium :

By operating as in Stage I of Example 16 starting with

476 mg of the product obtained in Stage A above, 215 mg of °
desired product is obtained.

30 Eﬂg_gggg;;gm' DMSO 400 MHz
3.70 (m): CH,S; 5.15 (d, resolved): HG cephalo, 5.74 (44,

4 after exchange)-5.82 (dd, d after exchange): Hy cephalo;
. + |

5.28 (m): CH,~N =; 5.83 (s), 5.86 (s): Ar—Cﬂ(—o—icoz-; 6.25

- 35 (m): CH=CH-CH,(AE); 6.89 (4, resolved, J = 15.5): CH=CH-CH,
(AE); 6.60 (m), 6.78.(m): Hg, Hs fluorophenyl; 6.76 (s)-6.80
(s): Hg thiazole; 7.57 (m)-8.05 (m)-8.19 (m) and 8.28 (d,
resolved, J = 2.5)-8.44 (4, resolved, J = 2. 5)-8.96 (4,

—— — —— — RS R
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7.14 (d, J = 15): CH=CHCHerr]([err]E); approx. 6.80 (m: Herr] thlazole
H ersd. fluorophenyl; 7.36 (wide): NH[err]: 6.59 (t, J =9y —Herr] 7.

(d, J = 6)-8.15 (dd)-8.28 (d,[err]_J = 6)-9.08 (d)-9.23
Herr]'-Herr]'-Herr]'-Herr]'-Herr]' of the thieno[2, eplaced
EXAMPLE 18: internal salt of (6R(3(E), _6glpha, 7beta (Z }ﬁ}iﬁ}jﬂﬁi[n m

. (3°(7-(((2-am no-4-thiazolyl)-((carboxy-(2,3-di hydroxy-4

fl uorophenyl ) - nethoxy)-|n1no) acetyl)-am no) - 2- car boxy- 8- oxo-

pyrvar m Staseea ot e T PG RS B bR

et hoxy) - neth@%PNIpﬁeW}NW«ZBGﬁd-Zﬂ deﬁén}ﬂ)ﬁeCﬁUﬂyyf e?h??]KM) 40 (m):
oxy]-inEnF14h&uﬂm@ mh@nylnethyl) ag1no} t hi azol - 4-yl]-acetyl -

~am no 3 hen x - Qar y x

azablcyclo[4§§5§?£?%ga- eg%Vﬁ ig 8% i??— (ﬁé?h??iﬁ?ﬂ) B??ta.ﬁF&h?
iodide 5 BJBUﬁardKMﬂgamgnpﬁ4stagezalwﬁ)Ex&nprbozﬁ—(atardlhgdupxn— 1. 052
%%é%ﬁ?“%iﬁ?@%mém%fﬁ%aﬁﬁﬂwémﬁ%**mﬁﬁﬂ?”
chronatogrgp qupp@&cyén%[4, Oiocg—i—en—3 9 —propenyf&— - )

(el uant net h)(helthydrmd.u)d@yruﬁhlianol (95-5)). NWR spectrum CDd [ err 400

1 o s e e s e e |
OCH[err]éh[err]C) @ 99 ( K sepuhien 9f7bitapjum c ori

+°5.77 (dd) Hbeh&heaepbﬁugmlae33s(EhdédS&o(a)soihEsbﬁ]bt .5 é7of5 30:

A O O ) O BYFportEesl dn g, 2a? Bk mebRyYoph Bbipkrds Ui st
Herr], H[errPofCuoﬂaéheﬁybn GEFGSrPCHGFeferP@rm}nuhesaabnagﬂﬁc then a
(-g[Jre ﬂ*][ arr]”ebqwuléh of 40Q ro?097 §8etﬁw yex 1§téq6rﬁb%ﬁ3r&3meue\¥r1ene
(oL err L LRl 3 0% aly ofiel s RaAtked: (awg%n( bhkes {phpth SElte s,

i nt er nal salhouts(&ﬁ(&@ﬂfc cahehmedihmt ds( 2eft- to(Beturn to ambient
(7-(((2- a”‘”@eﬁ E bgg@ey! kn CiEbﬁéy?Saré ?Hggrgbycﬁs gf 3 saturated

f I uor ophenyl) oXY) -1 m no) - ace
5-thi a- 1- azaspéy&nemo 2 3PMORE IR sﬁ lorjde, 2eptEpehpd) uth(ngthyitﬁﬁeo)
pyridinium chloride, the extracts are washed, dried and evaporated to
20 dryness under reduded pressure; The residue is
chromatographed on silica (eluant: methylene chloride - ethyl
acetate . (7-3)), ‘and in this way 860 mg of desxred product is
obtained (M.p. = 86°C). '
IR Spectrum: CHCl4
25 3595 cm"1, 3040 cm~! oH complex + associated, 1730 cem~? =
C=0, 1602~1402 om™!: aromatic.
NMR_spectrum: CDCl; 250 MHz ppm , ~
5.33 (s): C—CH(OH)COOEt; 1.26 (t) - 4.27 (m): COOEt; 3_'.75-
5.86~7.45: mobile H; 6.7 to 6.95: aromatic H’s ,
30 Stage B: Ethyl [2,3bis—[(2-methoxy ethoxy)—methoxy]-phenyl]—
hydroxy acetate
15.69 g of methoxy ethoxy methyl chloride and 16.35 g of
N-ethyl diisopropylamine are added to a solution of 8.1 g of
_the product obtained in Stage A in 750 cm3 of acetonitrile,
35 agitation takes place for 16 hours at 0°C, then the whole is
poured into 100 cm3 of water and the acetonitrile is
evaporated off, followed by taking up in methylene ‘chloride,
washing with 1N hydrochloric acid, with water then with a 10%

L I W ol I
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By operating as in Stage | of Exanple 16 starting w t h_500 ng—ef—+
proguct obtained in Stage A above, 251 ng of desired product I S qQbt

'n
: NVMR spectrum DMSO 300 MHz 3.50-3.70: CH2S; 2.72 (s) iﬁlﬂiis & ir

H err] cephal o; + appr ox. 5.77

cephalo; 5.24 (m: —CH-CH[err] N[err]; ?3 (s), 5 87 (s

*ArCderr]CH err]; 6.28 (m: CH:CH-CH[err]Z err]E) 6.98 (d, J =

CH=CH-CH err]; 6.61 (t, resolved): Herr] quoroph?SyI H6 77]6 g? F%err]d
and H err th| NH[ err 7.96 (d)-8.71 err]'-Herr an
H[err][ -H][erF gﬁ°¥'h8fp§"PflaP[‘l #bﬁmkpt( Aéf-er.ﬂ{&%w and| eveporaRingE)
6al pha, 7bet&o(gyype33 under reduced pressure 12 3 g of product is
(3-(7-(((2- aEbEQeétEb'ﬁEQEK'ks<éﬁ§6ﬁ§§¥ £3ﬁ§ dé%fYca (eluant:
fluorophenyl% F -i mno) - acet % ? -8-0

5-t hi a- 1- aza Vg§8 2 ) sthy3- éﬁebaW)(é-% pemqi)msbhmsnws'nﬁu?n stafe
A 1-]3- [5bedasﬁt§ﬂ[@rbdu&tumsoeﬂtabnsa(2 nmet hoxy-

et hoxy) - net hexyk: BREPUL} - gﬂgﬁo 2- (di phenyl - met hoxy) - et hyl ] - :
oxy] -im no] - Lye ) -am no] -t hi azol - ﬁ yl]-acetyl - -1
ami noj - 2- [ (4% T néﬁ99b§wzysosey eamabwy: 1839 xemB- 1 Ee01-1601-1590 cm™':

- 72 - azabrewatftd. 2, 0] - [ oct - 2- en yI] 2- propenyl isoquinoliniumiodide
By operating LN § a e.Fkﬁé Eég starting with 917 ng of the
product obta 13 %316 and by using 416 ng of :

i soqui nolPnel -273ang QfZEesC@QEtprbdmtt OGH pht 3 5Be3 . B3+2roThremgt ogr aphy

on silica (etu%ﬁg; Smizbél!seﬁ@. bi% n@ih%sw 55 4)%@@6%,39@@@&
30 26 34 K etr
BRI S s en g S AR Cot e cilog il

cephal o; 5. metmxyhfpheﬁyxmmmxﬁmmté 18-5.30: OCH err] O

38 (s)-6.44 (s):
Q;ngfrziC%£f£;$$2§££%£§%§£%§8-gn%S ??gerh]efrf(gﬁr;LE?e apprgx) = 6. 7% %o
7. 40: matic HE3 EMNeR| 2 renda)is cided |{asolytian gt 5ﬂ555m9 of
(m 1H)f8 ﬁo fm%ﬁodtll@t%‘bfﬁéﬂéé& ﬁaf‘tﬁ%éerﬁn%ﬂe% ét!ﬂ%é’% 3.%% S pha °'7E§S'a
(122))02 Ese SEIPENOL° A ta%o taI\'Dkes place fo .'} hou s at ambien
temperature,.followed by acidifying to pH 2 with N
hydrochloric acid, concentrating to 1/2 volume under reduced
20 pressure, diluting with 200 cm3 of water and extracting with
methylene chloride and ethyl acetate. The extracts are dried
and after evaporating to dryness under reduced preSSure 8.2 g
of [2,3bis- [(Z—methoxy—ethoxy)—methoxy]—phenyl]—hydroxy
acetic acid is obtained.
25 b) Esterification | -
109 cm3 of diphenyldiazomethane in a 0.3M solution in
ethyl ether is added to a solution of 8.2 g of the acid
" obtained above in 300 cm® of methylene chloride cooled down
to 0°cC. Agitation takes place for 16 hours at ambient
30 temperature Acetic acid is added at 0°C followed by
evaporation to dryness under reduced pressure and 13 g of
product is collected which is chromatographed on silica,
eluant cyclohexane — ethyl acetate (6-4), in this. way 10.2 g
of desired product is obtained. '
35 IR Spectrum: CHCl, ' .
3530-3520 cm™~': OH complex; 1742 cm~': C=0; 1600—1585~1495
em~1: aromatics. : :

NMR spectrum: CDCl; 300 MHz
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(7-(((2-am no-4-thiazolyl)-((carboxy- (2, 3-dihydroxy-4-
fl.uorephenyl ) - met hoxy) - i'm no) - acet yl ) - am no) - 2- car boxy - 8TKixSheet Has Been Replaced

- . B2thia-1- azabi cycl o(4, 2,0 )oct-2-en-3-yl)-2-propenyl) |so
By operating as in Stage | of Exanple 16 starting with 4
pr.oduct obtained above, 176 ng of expectegg product is obt
spectrum DVBO 400 Mz 3.72 (m); CHerr]S; 5.18 (d, resol ved): Herr] .

cephal o; 5.77 (dd d after exchange) - Herr] cephalo; 5.52 (m):
CH N v/ 9
G—|[=§Jr-|-r]0-l[e£r6] 5T g(?“ﬁd 854"?)83 po-CHRG ?érr]( gp]rfEfg 27287, (),
6.80 (mM: H zo, &t Kﬁﬁﬁéﬁﬂs 58287 (s)-6.80 (s): Herr] thiazole;
g-[ 09 ](t)- 8. Htadd )D-arnip‘iae?xbl(n‘é)tlﬁl]ai2(,@5:1&412(—%1;&37:&—6&}::&9-)03_ |(_I [S)i [
err an err an err
of the isoqui nd:]l | r@‘d"%ﬁ%% ahf“e?ﬁ’ﬁ" %%ﬁtl‘c?fi (6R(3(E), 6al pha, 7beta
(2)))-1- X 3-(7- ((@2%2mmiafo-taiphenyd| phpsphdaehepg- 77, mg- elfhydhwagron
.fluorophenylﬁhﬂﬂaﬂymﬂaé-aﬁa @dhaﬂpekybﬁbu@ﬁankm%eea&hgéyt% 8X8olutibhl &£l

ZO0.

;33??3: ﬁ?’ﬁlmo(%272 mgo)oc%C the pro%u)tl:t ob%.alne% 1¥xl t)xe pfgv:Lous(stgageA)in .

1-[ 3-[ 7bet a- PF[HmP lof fHekoahydrafugfan2- Mbehmiyture is cooled down. to -5°c
gthoxy) - et el el 1eroosgn ZO(cdaaQ%n%'la%hfi%%o&wm 18¥%abel"blek -

2- ( tr|p nyI t hy anlno] azo
am no] - ZS%,%, é#ﬁényﬁ]ase %05’ 3. pugs while allowing the
azablcycl0[4t%m@brbﬂmn32{ﬁnxﬁsﬂ:kOZanbdpamyl Thiedaholel id- ppuredi dhboum

i odi de ¥ 3 18c2%dd1 o el Ob.EXauRL %ch$R§8§&ang'Enlggidgg

of the product 0
i m dazo[ 1, 2- &hepy Midihn @th&éswt@rteexﬁbet settmasﬁacaries sbedi ned (after

chronatograp@»a@@r@tbggeo ArynelssTehrreReaudlar | ééssuﬁsthaaolmb95f5))
SPSol o s Cetb i, 3 et bkl 33 bBbompinrabhacen Staise s (.
“Herr] cephaKeluant methylene chloride - acetone (97-3)), and in this .
' way 230 mg of desired product is obtained. ‘
IR _Spectrum: CHCly 1794-1738 cm™': C=0; 1602-1588-1488 cm™': aromat
NMR spectrum: CDCl; 300 MHz '
20 3.31 - 3.'36: CH3; 3.46-3.52-3.79-3.89: CHy~CHy-0; 5.24:
O-CH3~0; 6.43: C-CH(ON=)CO,C-(CgHg)y; 6.95: CH-(CgHg)y:
7.72: Ar~-H phthalimido; 7.0-7.35: Ar-H aromaticy
Stage E: Diphenylmethyl aminoxy [2,3bis-[(2-methoxy—ethoxy)—
methoxy]—phenyl] acetate: '
25 1.42 cm® (1.47 g) of hydraz1ne hydrate is added to a -

- solution of 6.2 g of the product obtained in the previous -
stage in 400 cm3 of ethanol and 20 cm3 of methylene chloride
and agitation takes place for 3 hours at ambient temperature.
After evaporating'to'drynesS under reduced pressure, the dry

30 extract is taken up in.methylene_chloride,'the insoluble part
is filtered out and the filtrate is brought to dryness under

- reduced pressure, and 5.0 g of desired product is obtained.
IR Spectrum CHCl,

3335 cm™': ONH,; 1745 cm™': C=0; aromatics 1602, 1589, 1577,
35 1495 em™': aromatics.

NMR spectrum: CDCl3 250 MHz -

3.35-3.37: OCH3; 3.54-3.83-3.95: 0—~CH2—CH2~O, 5. 26—5 29:

OfCHz—O, 5.75: -C—Cﬂ(ONﬂz)COZCﬂ(Csﬂs)zp 5.86: O-Nﬂz, 6.95:

§3i2.% 95710
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5.20-5.42 (9H, excess): ArCJerr]CHerr]- OCH[err]O CHCHerr]-NJerr];
6.28 (mM: =CHCHerr]([err]E); 6.38 (s)-6.44 (s): Ar-CH( FllfTTeLL}—__ﬁ- 88
{s)~- 5. 90 (s): CJerr]CH(Cerr]Herr]; .approx. 6.75 to 7.35: aronatlc H s

(phenyl groups) + nitrogenous bicycllc Hs; 7.85 (m I She
(d,1H)-9.09 (m 1H); other nitrogenous blg%pllc Hs; 7. { ﬁ
"CONH. Stage B: internal salt of (6R(3(E), 6al pha, 7bet

(7-(((2-am no- 4- t hi azol yl) - ((carboxy- (2, 3-di hydroxy- 4-

quorophenyg%i h aﬂ i m no)-acetyl)-am no)-2-car boxy- 8- oxo-

5-thia-l-az 5y @2( 2)')oct 2-en-3-yl)-2-propenyl) imdazo(1,2-a)
pyridini um Stagelﬁr(ﬂkﬂtﬁﬁzuﬁhﬁsﬁﬁneﬁhq;yﬁehﬁbﬁimmmabhoka]s@henwﬂd—ﬂkth 476
ng of the pr, | ﬁ.‘?@ f t.is
obtai ned. N spec@gﬁ%&o 3 CH e;ﬁléqg?[fgé( ?h%%

resol ved): M# 7QWIQPhHFR%ﬁP° ;:Zﬁhﬁw 4 82 (dd, d after
exchange)s H err]5 ma@alfo the prtiiudy ob(Hd[mrerd - [te,-rer ]p,r@irl&&s( stadge & (s);

Ar-CH o d, | ved, ~J

_:r 15. 5§ C%—I— er r]] ﬁe &? OCE‘E“Q%,%&V “ (l-‘[}‘feir‘lr ]r%E)G Ifg%?][ H e: ?]SO ve

f1 uor ophenyl (QFHRh%Qﬂ -anedth K¥$ 49&ﬂ%? 1] gretic @cdd (nj-8. 19

(rr)74and 8. 28( dﬁﬁlﬁ'é@@es]cru?e&)nﬁ tfh‘b (Eblg 1%?0'9%(;\!:\] kpp’ll@)artaﬁl(]di f

- . er e rr an L Herr]" o

T A T AEAEE o S e SR e
. nobi®e di*xsle@GAMﬂLEE xEsidue disathrosiatagrapdred E)lleeﬂlaph& uant

Tbet a-(2))) dedr (oedid s aMidarahdii 2 Jada (IS oy 5 Sedighislr 0xy-

phenyl ) - met hox i M no)-acetyl)-am no -2 carboxy 8- 0Xx0- b- _

t hi a- 1- azamé%g§?ﬁ418FQﬂ“QRn1€2Qﬁk 4. 2-propenyl ).- 4- (met hyl t hi o) '
pyridi ni um JRER ity ICHELR, 3- di hydr oxy) - phenyl ] hydroxy acetate 10
cnferr] of g t Jd1 nn H.de is
added to a soﬂl ‘on 43#51 é“?mg’ o? dy?lnicj;':{ne tﬁferr dC@d) Iene

chIor|déﬁxxiﬁi?Tﬁﬁﬂ?TYﬁzﬁﬁ)%ﬁ%]qm Agltatlon takes pl ace. for 30 n1nutes at
-20[err] C @R Bpectrum: CDCly 250 Mz
3.13-3.31: CH3z; 3.34-3.49-3.76: O~CHy-CH,—0; 5.14- 5 18:
0-CHp-0; 6.11: ~C-CH(ON=)CO,C—; 6.46: —C02-CH(C6H5)2, 6.81:
CH thiazol; 6.75 to 7.3 aromatic H's. .

20- stage G: 4—methoxy benzyl 7beta-[[[[[1-[2, 3bxs[(2—methoxy—

ethoxy)-methoxy ]—phenyl 1-2-oxo-2~(diphenyl-methoxy)—ethyl]—
"Oxy]-imino]—IZ—[(triphenyl—methyl)~amino]—thiazol—4—y1]-
acetyl]—amino]-B-[(Z)-3—chloro—1—propenyl]—8—036;5-thia—1-
azabicyclol 4,2, 0]oct-2—en-2—carboxylate ’

25 3.55 g of 4-methoxy benzyl 7beta-amino—3- [(z)—3—chloro—
1-propenyl }-8-oxo-5-thia-1—-azabicyclol 4,2, 0)oct-2~en-2- '
carboxylate hydrochloride (prepared as described in the EP
Application: 0333154) and 1.6 g of N-ethyl
dimethylaminopropyl carbodiimide (EDAC) are added to a _

30 solution of 6.18 g of the product obtained in Stage F in 150
em3 of methylene chloride and cooled down to 0°C, agitation
takes place for 10 minutes at 0°C then for 2 hours while
allowing the temperature to rise to 20°C, and the whole is
poured into a-molar solution of potassium hydrogen phosphate.

35 Extraction takes place with methylene chloride then with
ethyl acetate followed by drying and evaporating to dryness..
After chromatography on silica eluting- with methylene
chloride - ethyl acetate {9 -1), 5.1 g. of desired product is
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sol uti on of 1.02 g of ethyl glyoxylate in 10 cnB of methylene chloride is
added—aver 5 minutes. Agitation takes place for 2 hours at -20[err}C—The
mediumis left to.return-to anbient tenperature, then it is poured |nto 50

cnferr] of a saturated solution of ammoni um chlori deTmeSdtept 1 :
met.hyl ene chloride, the extracts are washerg dried an
: dryness under reduced pressure. The residue is chronat Ilca

(el uant: nethyl ene chloride - ethyl acetate (7-3)),: I n thls may 86
nmg. of desiredopeQfHes. i s obtained (Mp. = 86[err] Q) IR Spectrum :

CHCl [err] 35935 cg]err[, 3040 ﬁg{err] OH conplex + associ ated, 1730 cn{err]
= C=0, 1602- 1# S tic. NVR spectrum_CDCl[err] 250 MHz ppm

5.33 (s): c- CBIb@) GROKL; -c—ns,(r;so—mw—(mnx @O0 C 7 ArdnBhids 45
mobi e H 6. 7h&9e§ﬁ§§o anH?vgécxtL S16T5-2058 P 1@@145{%13@@ -d{2+ Tet hoxy

et hoxy) - net hox f roxy, acetate of met hoxy et hoxy
met hyl ~ chl ®r Eégia-ﬁﬁ—%é—?%

XB?lB+E?%9I %ﬁ?sopropylanrne are added to a
sol uti on of 8312g bb Bhevproﬂys@—o@iaam@dc+5hdﬁ A 44 S0t 08 e cl and

acetonitrile, égn Kﬁg gjr;a&ed(f)?% GCﬁmur ?q__% %1 t_rBe_ is |

poured into 18@ e’ 1S evapor at edzo ¥
fol | owed by t%kﬂ’]g 9p5r§8rre§h9$en%—§$ﬂ'@iz@b: Qva%'hfl r@*vﬁh*ﬁ@%h)@rbcﬁﬂ oFids

if{d gnth waéﬁgmabﬁeswn?hoe—§03% NH. _ sol ution of sodlunrcarbonate
er dry gvapogat i o dryn er

pr oduct |J"sgco$£|%3? ‘ﬁ&q‘g’% h?%'\‘@fe% g-fla%ff‘eﬁi %ﬁfﬁcﬁd?t’ S%tmgthmg’

cycl ohexane ehhhy?)ameth@aylﬁpﬁévylhﬁmhmxp+2ﬁ@ﬂwmheﬁvlkqpthoxkiﬁethkl]—
product is-o %22$§?6%§Q§§§8(59g%h Egﬁégéj_4 ppnplex

1735 cnferr]: El arona |cs trunr 1 err]
250 Mz 1.21 afgtyli-aminplr3THZ r@fyw thia
CHerr]-Q 525ama§c161u{zeold>cf>24em tﬁfb&c}%té} CH(OH) cqerr]Et

Stage C p_riphenyl meg thI éZ §bé§ai&£ :{@élhc?é(yaxﬁi hpxé/x)ystal of iodine are
added to a solution of 1.25 g of the product obtained in
Stage G (above) .in 5 cm3 of acetone and agitation takes place
for 1 hour 30 minutes at ambient temperature. After
evaporating to dryness under reduced pressure, the dry

20 extract is taken up in methylene chloride, washed with a 10%
solution of sodium thiosulphate, then with salt water,
followed by drying and evaporating to dryness under reduced
pressure. 1.28 g of expected product is collectéa which is
used as it is for the following stage.

25 Stage I: 1-[3-[7beta-[[[[[1-[2, 3b15[(2—methoxy—ethoxy)—

' methoxy]-phenyl J-2—-oxo—2-(diphenyl-methoxy)—ethyl]-oxy ]—
imino]—[z—[(ttiphenylmethyl)—amino]—thiazol—4—y1]—acetyl]--
amino]—z-[(4—methdxy—benzyloxy)—carbonyl]—8—oxo-5~thia—1—
azabicyclo[4, 2, 0]-[oct—2—en-3—y1 ]-2-propenyl ]-4—methyl—thio

30 pyridinium iodide '

1.28 g of the product obtained in Stage H, 1.15 g of
thiomethyl pyridine and 3 cm® of methylene chloride are mixed
together. after evaporating to dryness under reduced
pressure, the residue is chromatographed on silica (eluant

35 methylene chloride — methanol (97-~3) then (96-4) and (95-5))
and in this way 415 mg of desired product is obtained.

NMR Spectrum: CDCl, ‘250 MHz
2.6: S5—CH3; 3.21~3.25-3.35-3.36-3.37: -OCH3; 3.4 to 3.9:

— — —— — . —— ———— .._._ —
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nethoxy]-phenyl]-hydroxy.acetate a) Saponi fication: 22 cnjerr] of 2N
soda 75 added to a solution of 8. .54 ng of the product obtained
precedi ng stage in 400 cnB of ethanol. Agitation takes place for 3 hours at

" anbient tenmperature, followed by acidifying to pH 2 wit lhibs
acid, concentrating to 1/2 vol une under +e@®ced pressure 200
.cnferr] of water and extracting with nethyl ene chlorrde

nder

The extracts are dried and after evaporatrng to dryness u reduced
pressure 8.2 gOeCHbQCa§+e=[BZ?WEBhDKyC g0l 5 et hoxy] - phenyl ] - hydroxy

t d t 0)
3f§héﬁy?§:azgﬁ%tQEan?ﬁ“E % %fﬂ %L?on I'n g%h§$}-é#éﬁﬂqrriﬁékﬂT(%g%g_’_
sol ution of 8{(3-§7 f%em@b?ﬂ‘$b¥%4¢ﬁﬁﬂﬁbbvé(¢¢Fbmxr1ﬁﬁfﬂrqlhﬁdrnxrwﬂene
chloride COOlphhﬁhmwhﬁétﬁéﬁi)}fhxﬁ@)¢&&¢€¥lIiﬂﬁih

nb t ot f ||
Zvalpgpatrgﬂpﬁ)ﬂdyﬁ-égggﬁ%%gcj%édﬁced ﬁg:igd% 'é%ﬁﬁ“f%‘o Omyg'dﬁc’f S
col | ect ed whi EMe g %?khﬂtib@FHQHGQHOn silica, eluant cyclohexane - et hyl
acetate (6-4), in 460 Smyeds 1bhe rimﬁu@e%ﬁ%rwdmtsea?&% 2iel.¢ :Rof
X 3

S t CH 3530- 3520
1600- 1585- 14%%%%%?“%%%#% 0 s | o i for
-76- 3. 34-3.3howr§ cat |amBient Xk @perdatGifer rtheiH[Cers ]cm34 drs: wﬂér is

5.18-5. 2819 G&&cﬁid]ﬁd% a&ﬁ(gﬂ% §rfdﬁ[ r}{c] rsStaQ:g rﬁ'ﬁthal i mi doxy

Di phenylnethy 2, 3bi s- 4 net hox oXy] - eny
'rl ‘i; TG 7 XIS igg i bimes

acet ate
pht hal i mi.de eaecm%%;l HlﬁlﬁbMCélﬁr&)%{ﬁtwr&d o s l&ﬁ @t 1 %’Haéﬂ) i the
e, 2 L AR i e g Tl ey T
di et hyl azodi G8RAFAM e and aimealq)mde; mﬁm:edc\gqmsm.t alngs 32 2amg foff. 2
hours whilse aaémgm proddces aﬁd;rl%dgéar se to anbient. The whole is -
~poured INtO wup spectrum: DMSO (300  MHz) ppm | -
2.71: SCH3, 3.72; C-S—CH,»~C; 5.19-5.76-5.83: —S—CH—(—N-)—
CH-NH~; 5.22: ~C<C—CHy-NY; 5.91-5.95: H imino-
carboxybenzyl; 6.28: —CH=CH-CH,-N®; 6.98: —CH=CH-CH,-N¥; 6.59

20 - 6.79: aromatic H’'s; 6.79-6.83: H thiazol; 9.49: NH.

' EXAMPLE 22: Internal salt of (6R—(3-(E) 6alpha, 7beta-(Z)))
7-(3—(7-(((2-amino—4-thiazolyl )~( (carboxy~(2, 3-dihydroxy—
phenyl)4methoxy)—imino)¥acety1)-amino)-2—carbox{L8—oxo~5—
thia-1-azabicyclo[4,2 0]oct—2—en~3-y1)—Z—propenyl)—

25 thieno(2,3-b) pyridinium
Stage A: 1-[3-[7beta—[[[{[1-[2,3bis[(2-methoxy-ethoxy)—

. methoxy]—phenyl]—z—oxo-z—(diphenyl—methoxy)-ethjl]eoxy]—
imino]-[2-[ (triphenylmethyl )—amino)-thiazol-4-yl]-acetyl ]—
amino }-2-[ (4-methoxy-benzyloxy)-carbonyl]-8-oxo-5-thia—1—

30 azabicyclo[4,2,0]- [oct—2-en~3—yl]-2~propeny1]—th1eno(2,3—b)
pyridiniuym iodide

The operation is carried out as in Stage I of Example 21
starting with 1.24 g of the product obtained as in Stage H of
Example 21 using 1.28 g of thieno(2,3-b) pyridine, and after

35. chromatography on siliCa,'eluant methylene chloride -

"methanol (97 3 then 96-4 and 95-5), 450 mg of desired product
is obtained.

IR Spectrum: CHClgy
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25 cnjerr] of ice-cooled water, extracted with nethyIMth

. ethyd acetate, the extracts are dried and evaporated to dryness U\Qﬁ&)(aced
* feduced pressure, 760 ng of residue is collected whi chThlsS
on silica (eluant: nmethylene chloride - acetone (97- 3))

. 230 ng of desired product is obtained. |Rg.,Spectrum CHC
cnferr]: CG=G 1602-1588-1488 cnferr]: ar mat NVR spectrum CDCl[err] 300
MHz 3.31 - 3.36: CHerr]; 346352379389 CH err] - CH[err] O 5. 24:

OCHerr]-G 6.43: C CH(ON5 -&C&e riHerr]; _§. 95 % H[err]
772 A in AR AR OF Ol o8 ATSR-ATOHmoBe Srags E=Coi BRERGEAGERY|
am noxy [ 2, Jeterdai-omt,h@mni-det rI(I>cy)161me-tllsaﬂyhsplsenym]l-adesabm ; thiénd?

cnjerr] DaiHe W | thydrate is added to a solution of 6.2 g of
t he productlbé'tgllneed |(rji;9?r21 é?‘grew ous stage in 400 cnferr] of ethanol and 20

cnB8 of neth 002#H2n t akes place for 3 hours at anbient
t enper at & e. 3.Aa‘1t-e! mﬁaaamxars By tm:u}r—yxnmrg-undae—aedueed 8Rr: €S BLCHy—DREHYFY

extract is t‘?* trate |sﬁb rayl e ghl oride, 5t.h _bﬂsog_ghe paeb b?( EI %Sbgdo

out and the yness un uce

g of desired Fr-&fict-GHs- & 415Rt9p<§c15r‘uﬁ?rGH€§FeCH]2 E%Sﬁcﬁf‘eﬁp]

ONH err]; 1#&#sexmico %-JGH(@:@ ;OBALI36S H1 @84 az62396 . 887 €0 8498: cakerbkic
aronat i cs. spect aDé err] 250 MHz 3.35-3.37: OCH err];
3. 54- 3. 83- 398" OCHerr]-CHerr]-G .5.26-5.29: OCHerr]-O 5.75:

- G- CH( O estiageOBer rl]lﬁe(rﬁ[ae]r rs]aBl[tenrﬂ XBR-4 384 E) O6kitiphar,] 7betes(Z)))-7—
- I C@ﬁ(ﬁﬁ (r 'ﬁnﬁrx{d— F}ytl[)[-:k ( farboxy—(z ¢ 3-dihydroxy-
-[ 2, 3bi s[ (et hoxy-.et hoxy oxyI
ox0- 2- (di ph&RANY ﬁérmw»@t)wm pﬂdwetmlﬁcpmﬁgor)r?rpeﬁéﬁyer—oxo—S—
net hyl ) - am dlia-i-azeibitcydlo [4G 2, i0d oat-2—en—3-§10 -2-piroplaypnoduct -obt ai ned
I N the prevrtg‘l#cé (?%e_ﬂ bq ﬁa(yrﬁ]d ?.E_urmn 60 crr[ err] of nethanol with 4.016.9 of

[2- [(tripheny lazol -4-yl] acetic acid (prepared as .
descri bd® i n t he The ggngraWas@nnSAsprreeﬂrentNes 8648tapei J ofi ExemgleoRls

hours. AftelstedyHINPAWIth 430 mg of the product obtained in the previous
stage and 206 mg of desired product is obtained.
IR Spectrum: nujol
C=0: 1775 cm~! (beta-lactame) 1670 cm™! (complex); conjugated
20 system, aromatic, NH,, amide: 1599-1580-1520 em~1,
' NMR spectrum: CDCly 400 MHz - |
3.69: ~§~CHy—C-; 5.18~5.78-5.86: —NH-CH-CH-S-; 5 67: =CH-CHpy—-
N®; 5.91-5.95: ~c-CH(0-N=)COH; 6.31 and 7.15: the H’s of the
. propylene; 6.59 and 6 79: aromatic H’s; 6.78 and 6.82: H
25 thiazol; 7.89 to 9.22: thienopyridine; 9.49 and 9.61: amide.
EXAMPLE 23: Intermnal salt of (6R-(3-(E) 6alpha, 7beta—(Z)))-
7—(3—-(7-(((2—-amino—4-thiazolyl)—((carboxy—(2,3-dihydroxy-
' phenyli—methoxy)—imino)racetyl)—amino)—2—carboxy—8—oxo—5—
thia-1-azabicyclo(4, 2, 0loct—2-en—3—yl)—2—propenyl )-
30 imidazo(1,2-a) pyridinium
Stage A: 1-[3-[7beta-[[[[[{1-[2,3bis[(2-methoxy—ethoxy)— -
methoxy ]-phenyl ]-2-oxo—2~(diphenyl-methoxy )—ethyl ]-oxy1-
imino]— [2—[(tr1pheny1methyl)-amlno]-thiazol—4—yl]—acetyl]—
am1no]—2—[(4—methoxy—benzyloxy)—carbonyl]-8-oxo-5-thia-1—
35 azabicyclol4,2,0]1-[oct—2-en—3~yl1l-2-propenyll—-imidazo(1,2-a)
pyridinium iodide _
The operation is carried out as in Stage I of Example 21
starting with 1.24 g of the obtained product as in Stage H of
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dryness,- the residue is chromatographed on silica, eluant ethyl acetate -
et hanol—(7-3), and in this way 5.55 g of desired product is rned. IR
Spectrum CHC[err] =C NH' 3405 cnferr]; C=O 1735 rr]; QeAati c
and CJerr]:.1619-1602-1529- 1494 cni err] NVR spectrun]_ .sqggt
3.13-3.31: CHerr]; 3.34-3.49-3.76: O-CH errgi1CH err]-
OCHerr]-O 6.11: -CCHON)COerr]C; 6.46: -CJerr]-
'6.81: CHthiazol; 6.75 to 7.3 aronatic Hs. Stage G 4-¥ oxy benzyl

7beta-[[[[1-]2, ﬁhhﬁbig ﬁ?tQHEYQS§EEO¥Y)8”?tbﬂf&izopyx -~ue. In this way

-ph 1] -2- | - met
ogy]e??/m] noJ - OXO ?? r1“ h8 PX$FE§$§/ 5%5“%} iniobtrined; -

acetyl]-am nO] - BMR( spe@tchinoCDCL 3 p4OPeMyz] - 8- oxo 5 th| a-1-
~azabi cycl o[ 4, 2, §] Q§I_32§ 1;1:.,23§_a§b_(,n;yl@,t,e35 nq%&pxy?penzyl
3bxo:

7bet a- am no- 3 [‘(’Eé ro- 1-propen
2, 0] oct - 2- en?2 8b Pe Rydr LA ZTSTepﬁf%%“%s %es‘cq:G"hE'cp % He- 8P

Appl i cation: 038865§)7andnﬂ~6H-gC?f-sttWItdl!masdnylm QPOH ,-C AT LOATH W
(EDAC) are adde 0R,.Of . 6.1 e e St age F
in 150 cnferr] 9 28; fﬁ ?Jénéﬁ ﬁ?@)ﬂdg %%st%% ac'g‘émﬁéjt;cﬁé? Cds a€| Qtion
t akes place for 1@ nﬂﬁ%éslatﬂqlérwmt%n B opropntene; MJS%-&JZQ)WMQ t he

. _telrrpteraturfe to stagetn: Zﬁﬁﬁéfﬂné?l %aﬂ%;% rérl e’ Jét ggﬁgﬁé nt—;b%‘;emﬂn 7—
sol ution o i D W
met hyl ene ch orﬁ%kﬂilm%'? 1'é?'ﬁ Tglg’cﬁ%]f%ff' ﬁ%‘ oxy—

evaporating to thmekk—mﬁ:hexyNﬁxmimbme@twlbmmiﬂo):-az-atanbmw-tdxo—s—

met hyl ene chl or{;lqlfa_1_e po! g PRsar ﬁ-ﬁﬂwl is -

- 78 - obt ai ned, 3 ée{%%‘?ﬁ%@%l—a'?oﬁftgﬁéi’%% Si &%

1790- 1731- 1684 H\T@‘??? YR inkum et er oat om am de Il

1613- 1587- 1526- 1517- wéaopafsudm %ammdmt & estd éw%ma@w 21,

et TH ﬂ%&&%%%ﬁﬁi%’?%&d%%ﬂ% s btadied TGS

-O-CH err] -0, SRRCeding setage 201 4T IGH {49304 ;scdm:cma lohtasineds. 7 to
7 4: - IR Spectrum: -

C=0: 1775-1670 cm 1, con;ugated system, aromatic, amide II:
1598—1530-—1510 e, .

20 R_spectrum: DMSO 300 MHz
3.45 to 4.20: —8~CHp~; 5.16-5. 76~5.82: —NH-CH—-CH-S—;
5.29: ~CHy—M®-; 5.91-5.94: C~CH(~0-N<)CO,H; 6.26: 1H
propylene; 6.58-6.70 to 6.95: H thiazol, aromatxc, TH
propylene; 9.47-9.58: NH; 7.58-8.06-8.20-8.96-8.29

25 ~8.44: bicycle. '

: _gggg;g_z_- Internal salt of (6R~(3~(E) 6alpha, 7beta—(Z)))
7—(3—(7—(((2—am1no—4—th1azolyl) —~( (carboxy—~(2,3—dihydroxy—
:phenyl)—methoxy)-1m;no)—acety1)—amlno)~2—carboxy—8—oxo-5—
thia~1-azabicyclo(4,2,0]oct—-2-en-3—yl)—2-propenyl)—

30 . quinolinium | ' '
' stage A: 1-[3-[7beta-[{{([1-[2,3bis[ (2—methoxy—ethoxy)-

-methoxy]~phenyl]-2—oxo-2-(dlphenyl—methoxy)—ethyl]—oxy]—
imino]-[2~[ (triphenylmethyl)-aminol~thiazol-4-ylJ}-acetyll—
aﬁino]-z—[(4-methoxy7benzyloxy)—carbonyi]—8—oxo S~thia—1-—-

35 azabicyclof4,2,0]-[oct—2-en~3~yl]-2-propenyl]) quinolinium
iodide o

' The operation is carried out as in Stage I of Exémple

21, starting with 1.33 g of the product obtained as in Stage

getnq G571
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aromatics; 8.01-8.37: NH. St age H 4- net hoxy benzy+——7-bet-ar—[’[T[T’1'[’

3bj s[ (2- met hoxy- ?Has Been Replaced

. et hoxy) met hoxy] - phenyl ] - 2- oxo- 2- (di phenyl - net hoxy) e
oxy]-imno]-[2[(triphenyl-nethyl)-am no]-thiazol -4:yl: m\ “| \“‘\‘ “
acetyl]-amno]-3-[(2)-3-iodo-1-propenyl]- 8- gﬁ(o 5-thia

* azabicyclo[ 4, 2,0] oct-2-en-2 carboxylate ~ 0.57¢g of sodiumiodide and 1

crystal of iodine are added to a solution of 1.25 g of the product obt ai ned

in Stage G (above% in5 cnferr] of acetone and agitation takes place for 1

‘hour 30 minuted Qf BXpPRAE 2EnpeFinqrb. 2 @1t e n@nd hy Mgk Llinder

reduced pressudesitée prydestristobtaimédnafiper chRidkytaymphy @i dei 1 iees hed

with a 10% sol Péi&&nefméeﬂ*vﬂgiaéhéﬁf&ﬁ@te’méé}ﬁzlch%! {bvsaétt HéH Y- J(ﬂ | owed

by drying and evaporati ng ryness under re essure.
expect ed prod MR $P@eLI¥BE od which is used as it is for the fol | owing

st?ﬁe Ftaﬁe |3]42£80[ib95a.®¢€§4e?3;éﬂn i(327§ﬁjwneh diﬂ< Hy; 5.13 to
nme 0OX en (0) en

i i no]y[2p[(t:ig 2hyT rr‘g!?-z]y ?-n'hcl {E‘F}-a 'F‘} ’e'yk?{ T {;‘y -y 6.49
amno] - 2-[ (4- hoxy - b@QzWMWGEQ}QDr@JQS-&—ﬁD-&Qmmqs

azabi cycl o[ 4, 2s€3gé OBt - En€érsal | da¥r 6O id3-4rﬁ1ﬁtd‘1ﬂpﬂ:hl Ve

oyri i e and 30k LrE{ CTeRERTF il a'ﬁﬁd’cr L ot%‘:{ ot

evapor at i ntPt cphielyrkbsy\@men )-ednncmd) Eaestak )e-anlihrm y-estaanbaxy—8—oxo~—5—
chr omat ographeehm-ﬂ&&@léﬁél@nu TElodanes Cl-of-l ﬁ?—-z Bdpalr X 97-3) then
re

(96-4) and (95- “ &r}d in this way 415 ng of desi product I's obtai ned.
NVR Spectrum PUB50 MHz 2.6: S-CHerr]; 3.21-3.25-3.35-3.36-3.37:
-CCH err]; 3.4 to 31'19e operation is carried out as in Stage JF of9 Example

salt of rE]GR-C'(_| Eﬁ%ﬁ] %féih-?e? S %é; -§% 'ﬂlé% @z‘%ﬂé& oI abdUer N2l

((2-anmino-2t e d!‘?/l? ( %%’-\f’b?ﬁ(ym(
phenyl ) - met hoxyNR | spaOremetnNso eaomq:)uz2 car boxy 8 0X0- 5-

LSL?d?n?ﬁﬁf" VELHP A0 e ”dﬁuﬁé{i@a B DA RS S o
trifluoroacet |'cc'<ﬁﬂ@7#fd)@ﬂi o3 oTie . DY -am%-@%t &C-CiiyiGHatie 6 19c9r =C-CH—-CH—
' 6.7 to 6.9: aromatic H’s; 8.07 to 9.58: bicyclic H.

20 EXAMPLE 25: Internal salt of (6R—{3—(E) 6alpha, 1beta—(2)))
1—(3—(7—(((2—am1no—4—th1azolyl) —( (carboxy—(2,5-dichloro-3, 4—
‘dihydtoxy—phehyl)—méthoxy)—imino)-acetyl)—aminolﬁZ—carboxy—Bé
oxo—5-thia—1-azabicyclo[4, 2, 0)Joct—2~-en—~3-yl)—2-propenyl)—N,
N-dimethyl benzenaminium |

25 Stage A: [[[1-[2,5-dichloro-3, 4bis-[(2-methoxy ethoxy)—
methoxy 1-phenyl J-2-oxo—2—(diphenyl-methoxy)—ethyll-oxy]—
imino]-[2-[ (triphenylmethyl)-amino]~thiazol—-4-yl] acetic acid

The operation is carried out as in'sﬁage E of Example 1
starting with 3.5 g diphenyl methyl aminoxy [2,5~dichloro-

30 3,4bis-[(2-methoxy—ethoxy)-methoxy]l-phenyll-acetate (obtained

~ intermediately in Example 9) with 2.37 g oxo [2-[(triphenyl—
methyl)~amiho]4thiazol-4—y1] acetic acid (described in the
Belgian Patent Application No. 864828). After chromatography
on silica (eluant ethyl acetate - ethanol (9-1)) 5,14 g of

35 desired product is obtained.

NMR spectrum: 300 MHz CDClj,
3.30 (s): OCH3; 3.51-3.92 (m):. ~0-CH,-CHy-OCH3; 5.16 (s)~
5.18 (s): 0-CHp-0; 6.25: CH-CO-CH-$5, Hg; 7.20 to 7.30:

Ny B VNEHTANVY vaTR/LC 90770.0 TZ:2T 98. v0/07%
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2 hours at anbient tenperature. Then 0.5 cnferr] of |s added and
agi tation continues for 2 hours at anbi ent tenperature

fllterlng, rinsing with 2 tinmes 3 cnierr] of trlfluorn@Q$&*ﬁ cid and 15

: cnferr] of ethyl ether is added. Agitation takes place
fol'l oned by separating and drying under reduced-preéss

desired product is collected. NWVR spectronf3DvBO (300

*3.72: GS-CHerr]-C 5.19-5.76-5.83: -S-CH(-N=)- CHNH; 5.22:

-C=C-CHerr]-Nerr]; 5.91-5.95: Himno- carboxybenzyl; 6. 28
Gt0+0{ewpﬂ$@mplﬂ$m -CH =CH-CH err]-N-err]; 659- 6.79: aromati.c

H's; 6.79-6. 8% taHéi@-a&Qhetﬁo49 belily 1EXBYBRE 221 [} 0F 2] 52b18RLbr6L 3, 4bis-

g6?5(57(52(ga r}n %5%?VY)CPS&PBHXQ‘PEeQY&ﬂﬁﬁﬁ?ﬁ?‘z“(lehenYl— |

phenyl ) - neth0mp%hnmwﬂekthq&ﬂybkydﬁnmmhoz—CRFDOtyiﬁhenplﬁethyl)—am1no]— |

t hi a- | ls | 2
oyl nunts SRS bk sl or -
‘met hoxy] - phenPPP—2-thd az cawphdgyrlo o9 ?cér yﬁ?-éx??rb9ﬁ¥ﬁ6 e[ 2-|

(triphenyl met hyl) - afen@petraitadal i4- ¥hkraeat puk-as in stage F of Example 1

am no]-2-[(4- nzyl gx ca b I
azab|LycILE4 g%%?%?%e QEK gBWF’] -gﬁépgﬁgpﬁé?hOb a§§eé %?opyrl |n|ah?6 9
i odi de TRE 4pmekhosy benzylr 7Tbgtanemipord—H(&Ye3t+cblorrahpbropenyl J-
startlng WnthBloﬁé-g-QB1bh@—EEQQEE§cQBT@'QedléétLE—éﬁaﬁﬁc§E9$xE%§EB|e 21

: 1.28 t h | ,
deing L 28 9, BhakBRdarsad theBkuhbas 1y B8, 355558, ORRESE" SBrUnShostbih?
desired produen silickt {edednt| ReEhgienanchlbiCifier -] ethyl ether (9—1)),

- 80 - =C Ng: g340 9 C=C, ti

het er oat ons, gnldé 6fcﬁ%§}§kg5gf8?g%g %§1§§%2$§§§n§2¥$ir]thleno g;frglhgs
1599 cnf err] . \MRrspegkrumy, 388CH C390 MHz 3.21-3.26-3.34-3.37:

CHerr]- CNS}{BFOB ()43- 2555m3 82cu Ce@H[etBB-Q>§h{eéb} —6+HEry ] 3.8780:

G er 1] g err KEDER, PRy 337 - B-Ru3cky 0L 3LBP . £5) 83 LBrocanst 995 502
C—CH:CH-CH[erKP N[gﬂrpﬂ~g H58;t 8. 86-5.90: NH-CH-CH-§; 5.15 to 5.26: O-CHy—
0—-; 5.75 (m): H, propylene; 6.26 (J=11.5) {(d}-6.35 (J=11.5)
(d): Hq propylene; 6.47 to 6.50 (s) —COZ—CH—QZ, 6.85 to 7.40
20 the aromatic H's :
stage C: 4-methoxy benzyl 7beta [[([[1- [2,5—dlchloro—3 4bis—
[(2—methoxy—ethoxy)—methoxy]—phenyl]—2—oxo—2—(dipheny1—
- methOxy)—ethyll—oxy]-1.1no] [2—[(triphenylmethyl)—am1no]-
th;azol—4—y1]~acety1]—amxno]—3e[(z)—3—iodo~1—propeny1]-8—oxo-
25 S—thia-1-azabicyclol[4,2,0]oct—2-en-2 carboxylate
.The operation is carried out as in Stage G of Example 1
starting with 150 mg of the product obtained in the stage '
above, and 160 mg of desired product is obtained.
~_ Stage D:-1—[3-[7beta—[[[[[1—[2,5—dichloro—3,4bis~[(Z—methoxy—
30. "ethoxy)-methoxy ]-phenyl ]-2—-oxo-2—-(diphenyl-methoxy)—ethyl]l—
"oxyl-iminol-[2-[ (triphenylmethyl )-aminol-thiazol—4-yl])—
acetyl]-amino]-2—[ (4-methoxy—benzyloxy )-carbonyl ]-8-ox0o—5—
thia-1-azabicyclol4,2,0loct-2-en-3~yl]-2-propenyl ]-N, N~
dimethyl benzeneaminium iodide o
35 The operation is carried out as in Stage H 6f Example 1,
starting with 155 mg of the product obtained above, using
64 mg of N-N-dimethylaniline, after chromatography on silica
(eluant methylene éhloride — methanol (96-4)), 55 mg of

(SN |
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6.56: Cderr]-CH(Clerr]Hwerr]; 6.73: Hthiazol; 6.85 to 8.78: aromatic H s.
Stage B: Internal salt of (6R—(3 (E) 6al pha, 7beta (2)))-7-
- (3-(7-(((2-am no-4-thi-azol yl)-((carboxy- (2, 3- dlhydroxy 'Tﬁﬁﬂgdj\\\\
- met hoxy) -i m no) - acet yl )-- am no).- 2- car boxy- 8- oxo- 5- This

t hi a- 1- azabi cycl o[ 4, 2, 0] oct- 2-en-3-yl ) - 2- propenyl)- 't hiy puge
“pyridinium The operatlon is carriedB8éut as in St HH
starting with 430 ng of the product obtained in the pr
ng of desired product is obtained. IR Spectrum nujol i
(bet a-1 act amd@esitéd pxbauck (soopkaxhedconj ugated systen1 aronatic, NH[ err]
am de: 1599&&}%(3&%1 ?:wcﬂg ctrum CDCI[err] 400 MHz 3. 69:
-S-CHerr]-C c - 3. S-: 5,.67. =CHCHerr]- Nerr];
5.91-5.95: -C CH(O N) OQLeFHBH, 6.31 and 7.15: the Hs of the propyl ene:
6.59 and 6.7%2.9a q@pti @>H s; 6. 783aBd 6083 45i: t hsag@b+; 738951039382+ 3.37
t hi enopyricdi ne; 9.49 and™9,.61: am de. EXAMPLE 23: Internal salt of
(6R-(3-(E 6a|pha 7bet a- ( - 7-(3-(7-(((2-ami no-4-thiazol &
(carboxy- (2 [(8)di By€Hniy3.82 (s,d) $-OCH3; 3.90 to 4.05: -0 HZC ~0-,

phenyl ) - neth&&%bw muqeh—q -y lg). 93M(89) = 24Q§Bany~8NQXQH5CH—s, 5.87 (m):
thia-1- azabl

2 2-
pyr | di ni um SRS %“Isrs Befgnf[?P[kﬂﬁz,éﬁgg 1 teenBibHaras, T m ¢
et hoxy] - ph@ﬂQ'F—zﬂeﬂﬂfﬁmﬁdipﬁeﬁ?ltneﬂhéQmeétﬁyCﬁrﬁuypﬂz—, H thiazole,

i m no] - [ 3¢f (GrioRatNY fRihYIg), 1908Nek- Wﬁbazﬁh 4-yl]-acetyl]-
am no] - 2-[ (4- nethoF% benz ony) o

azabi cycl o] 455age CFP§ Rad ?PF%2°SPX5é gpriFﬁ1ﬁéiBﬁ§'27ﬁftﬁyF?3?ﬁlum
i odi de (3IHG—QHQQahnﬂno#ﬂ—th&azedymoP(aearboSVage 5—-dfchlanpt-3, 4+

oM B dihyligyd kgeﬁilﬁbh%hggﬁéﬁr [ 9545l )25ckEy Py 2lfRakn 2 carboxy- 8-

- iS way

rl
of expect ed pwodécthxgrdbaaahe@ycmnﬁ 3Be@ﬂPG#réEEPférY})#@OPNPEenY 1)-N, e
3. 25-3. 2083. &indthil Bdnzenkamiheuml ; 3.30 to 3.90: OCHerr] - CH[err]

e 330 O i Qe ohoie] s Ba 8ol 3. 4 ORRER b opE! st
=C-CH[ err] - Nsé&sarjting with 50 mg of the product obtained above, and 22 mg
' of desired'product is obtained.
EXAMPLE 26: Internal salt of (6R-(3-(E) 6alpha, 7beta—(2)))-
20 1—(3—(7—(((2—amino~4—thiazolyl)—((carboxy—(z,5—dichloro—3,4—
dihydroxy-phenyl )-methoxy)-imino)-acetyl)-amino)—2—carboxy-8—
. oxo-5-thia—1-azabicyclol4,2, 0]oct~2—en—3—y1)—z—exopenyl)—
imidazo(1,2-a) pyridinium
Stage A: 1—[3—[7b¢ta—[[[[[1-[2,5—dichloro—3;4bis—[(2—methoxy—
25 ethoxy)-—methoxyl-phenyl 1-2—-oxo—2—(diphenyl-methoxy)—ethyl J—
oxy]—imino]—[?-[(triphenylmethyl)eaqino]—thiazol—4—y1]-
acetyll-amino]-2—f { 4-methoxy-benzyloxy)-carbonyl ]-8-oxo—5—
thia—l—azabicyclo[4,2,0]oct—2—en;3—y1]—2—propenyl]—
. imidazo(1,2*a) pyridinium iodide |
30 The opéfation is carried out as in Stage H of Exgmple 1,
starting with 1.24 g of the product'obtained as in Stage C of
Example 25 using 0.497 g of imidazo(1,2-a) pyridine. After
chromatography on silica (eluant methylene chloride - methanol
”(95—5)),'626 mg of desired product is obtained.
35 NMR spectrum: CDClj 400 MHz
3.34-3.36: -CH,~0-CH3; 3.50-3.87: O-CHp—CH,-OMe; 3.80 (s)
—p—-OCH,; 4.94 (d,d): ~NH-CH-CH-S—; 5.20-5.24: —-0-CHp-O-,
CO,—CHo~$~; 5.86: NH-CH-CH-S; 6.15-6.35: H propylene; 6.47
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6.28: C-CH=CHCH err]-; 6.51-6.56: -C-CH(O-N=) g err] CH 7. 4:
aromatic H, H thiazol, H propylene; 7.93-8.20: NH Shingg, Inter

“ of (BR-(3-(E) 6al pha, 7bet a- (2))) 7- Z/II placd
(3-(7-(((2-am no-4-thiazolyl)-((carboxy- (2, 3-di hydrox #//m JI e

_-nmethoxy) -inmino)-acetyl) -am no)-2-carboxy- 8- oxo-5-

thi a- 1-azabi cycl o[ 4, 2, 0] oct - 2-en- 3-yl ) -2-g8 openyl ) - i'm dazo(1, 2-

pyri di ni um The operation is carried out as in Stage J of Exanple 21,
starting with 280 ng of the product obtained in the preceding stage.. 140 ny

of de5|{eg pro?ug{ |5Nog%@ﬁned6 -{j-R lﬁpe@g 5 155;3-,3 §1(77t55 ﬁs?@crﬁlﬂgr]

conj ugated system aromatic, am de c

speJct?um Dl\lét?'!‘!g%l%ﬁ 87 45-3%76- O H§%—‘E8'é‘? dl 7(;‘6643 S'W%U—I-CH
-S-; 5.29: SE&ger$ h@ntetn315sﬂmk5094lﬁx:(3+(EI)Gt%ﬁﬁifﬂ?ﬁﬁ#aiiﬂﬁﬁ)-tH4
RioPy ene, SONE(patefuae AT X QG I3 IO 6 0 50

NH, 7.58 l'cyc] e. ginal sal t- éﬁ
(6R-(3-(EY @gib“ngqmmpgngg)Tmethoxy)—1mino)—acety —amxno —Carboxy-

7h(3 f; ((§ﬁoﬁﬂlsﬂtﬁiihla&ﬂhhiéyéiﬁaipDXQ]éészkeht?%&Iw??—propenyl)—

en met hpx ace car box 0X0- 5-

Fhlayl azabl% %%% ﬁlg % gtéﬁr §£%$ enyY qU|noI|n|un18t%P ‘ﬁ
1-[ 3-[ 7bet a- [[[[[Ih?ZOBQr%f%QD h@t%@%?l%@h%Rg)as in 'Stage I of Example 1
met hoxy] - phegv&itinexaieh(ehe herydude! dkyined hym | stayy1a, and 327 mg of

| - yl ne | - 4-vyl tyl
am no] - 210 ( 1365 EROR P RORIGF o3 CRERHAAST | & oxt b thia 1
azablcyclo[4ﬂ£59§e§9t1§ﬂ-eﬂnelyl¥0Q MM@penyI] qui nol i ni um i odi de ~ The

operation is3caprigd3oqs.assioyslede §. 96 EXRAPER-cHls-StsU?9ngn)yd th 1.33 ¢
- of the product obtai ned a

' -82-  H of E¥HnBHeC QIS_US§;841(Q?Q TE-GHrtlrene, S0l 4998) g GrCHREHT T 6.83
product is op@adned BhiazoLs} omassgs apby(dh andlaazieﬁu%ﬁt(ﬁttHYIene_ '
chloride;s nBiheRthe( % JoL8Hs? 5H5i$1d&@§iéPe§téﬂn1 NH; 9.93: g,
COoH.
EXAMPLE 27: Internal salt of (6R-(3—(E) 6alpha, 7beta-(2)))
1—(3—(7-(((2—amino-4-thiazolyl)— —((carboxy~(2,5-dichloro—3, 4—
. dihydroxy-phenyl)-methoxy)-imino)—acetyl)—amino)—-2—carboxy—8-

20 'oxo—Séthia—1—azabicyclo[4,2,0]oct—2—eh—34y1)—2—propeny1)-6,7—
dihydro—-5-H-pyrindinium :

‘Stage A: 1-[3-[7beta—[[{[{1-[2,5-dichloro-3,4bis~
'[(2—methoxy—eth0xy)—methoxY]—Phenyll-Z—Oxo—z—(dlphenyl-
methoxy)—ethyl]—oxy]—imino]—[z—[(triphenylmethyl)—amino]—

25 th1azol-4-y1]—acety1]—aminol—z-[(4-methoxy—benzyloxy)- _
carbonyl]—8—oxo—5—thia—1—azabzcyclo[4 2, 0]oct—2—en—3—y1]—2— :
propenyl]-6, 7-dihydro-5H-pyrindinium iodide

The operat1on is carried out as in Stage H of Example 1,
étartxng with 1.13 g of the product obtained as in Stage C of

30 Example 25 using 457 mg of cyclopentano{2,3]pyridine. After
‘chromatography on silica (eluant methylene chloride —
methanol (9-1)) 460 mg of desired product is obtained.

NMR spectrum: CDCl3 300 MHz pPpm '
2.41-3.23~3.45: -S5-CH, and CH, of the cyclopentane, 3.34

35 to 3.37: O-CH3; 3.57 .to 3.98: —0-CHy-CHp—0—; 3.81: $~0-CHj;
4.97-5.88: NH-CH-CH-S-; 5,12 to 5.25: —0-CH,~0 ~; 6.22 and
6.45 (AE) =C-CH=CH~CH,—; 6.85 to 7.35: EC—CHFCH-Cﬂzé; 6.46 —
6.50 (§) =N-O-CH-CO,-; 6.72: H thiazole; 6.85 to 7.35:

'''''''''''
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3.42 to 3.95; OCHerr]-CHerr]-OCH err]; 3.78-3.79: - €fe -
5.13.to 5. 28: -OCH err]-OCHerr]-, =C-CH (O N=); 5.96-

. Merr];, 6.49 -6.55. -CJerr]-CH(Cferr]Herr],; 6.85-8. 'SjsrlleetHas enl{“ age
B: Internal salt of (6R-(3-(E) 6al pha, 7beta-(2))) 7- “Imﬂmn"lm
(3-(7- (((2 am no- 4-thi azol yl) - ((car boxy- (2, 3- di hydr oxy-

. phenhyl ) - met hoxy) -i mi no) - acet yl ) - ani no) - Z—@érb'oxy 8- 0x0-5- thia-1-azabicyclo

[4,2, 0]oct-2-en-3-yl)-2-propenyl) quinolinium: The operation is
carried out as in Sta e J of .Exanple 21, starting with 465 ng of the
product obt aidkamatdsy &’ Fi5F 187 8- 2dedidIed Nikiod 767919 - 88t aHnpa rifiRe .

s%ﬁftcujgh gm M%&m Qsa&t n‘i* Qldhef(B]—wﬁGl\igﬁad Ibéta—(2)))-1-
- r

=C- CH=CH-; 6. e(r(r(]gcaé}i- 6Jlé! qéu"&%&?ﬁ% E%‘S'flf’b""g:’sé"
-bicyclic H 1035-phend raie thaxy )ofm(im)eaceeylaabphap)?Becarpa)c)r)-a-
1-(3-(7- (@« 2rﬁm—tm-&uumaaﬂa\ﬂ:)chamQQXm%tizdbﬁhb%m?zzépmpenyl)-

di hydr oxy- phedu}_@l "?r },y%l m no).-.acetyl )-am no) - 2- car boxy- 8-

oxo0- 5- t hi a- 1-H7/aSHRYETE YEAPUNINES |y 2 propenyl )-N, N-di et hyl
benzenam ni um St agélerqe[r[atra{oﬁg Ssdicelrirded- utbias- fh2Skagkolyoft Example 1,
met hoxy] - phe@rﬂaﬂtl f%&‘@x (RN 'Eﬁteh%@iuﬁﬁ:h}‘)&a@%h in the previous

i m noj - [2[(tr eny th nn thiazol -4-yl] aceti ¢ aci

‘operation is% dgg.let’“%é)q e§t"‘€{J _“Efal’rﬁl gbtaingfy. ng with 3.5 g
di phenyl 10et BMR spendnun:2 DMSh GlmIOOMHz

3, 4bi s-[ (2- t.h hen c obt.a .
Intermgfatg%%ygj W%&@i‘%ﬁygnp & y5] 113%@ ?hé F.Ee:anZ s; 5.17 (d);
met hyl ) - ani n elt I a??ol(ﬂ'@ 'y [<CHxEH-& aci5d7@dé r i€ §d 2 ‘ﬁhahﬁ—;Bél andnOpgHent

App![ i f[:atlont -smazﬁ)(mmfm —CREARYG 0@ anhxsgn(tal)l I gg g ehuagblebsyl 6.89
Spect rum, 308% SR8 FE RS BR) BT arpar (504 arSalB3E BT Bt ce o
- O CH er AP- séan—@@HKéﬂr]H45:l§ 6) {d3:18g4(s) 7. GSCHEérrNHQT 8.86: to
_CHé?(EOCH[err‘l]o,.d-l[tWerhog?Ll%OHt'% 7. 30: | 7beta (1.[2
5- d.ch|or§rggﬁ%*§ii¥?§-WEP%S%?a&tﬁg§§ iér(ﬁﬁ h?i;L% Begatépﬁﬂény
1=-(3—(7- (((2—am1no—4—th1azoly1) -( (carboxy-(2,5-dichloro—3,4—
d;hydroxy—phenyl)—methoxy)—1m1no)—acetyl)—am1no)—2—carboxy—8—
20 oxo-5~thia-1-azabicyclol4,2, 0]oct—2—en—3—y1)—2—propenyl)—1—
*  methyl-pyrrolidinium .
Stage A: 1- [3-[7beta—[[[[[1—[2,S—dichloro—3,4bi§r[(Z—Qethoxy-
ethoxy ) -methoxy ]-phenyl ]I-2—oxo—2—(diphenyl-methoxy)—ethyl I—
oxyJ—imino]-[2-[ (triphenylmethyl)—aminol-thiazol—4-yl]—
25 acetyll-~amino]l-2-[ (4—methoxy-benzyloxy)-carbonyl ]I-8—oxo—5—
. thia-1-azabicyclo[4, 2, 0]oct—2;en-3-yl];2—propeny1]—1-methy1
- pyrrolidinium iodide
The operation is carried out as in stage H of Exanmple 1
starting with 605 g of the product obtained as in Stage C of
30 Example 25, using 174 mg of N-methyl pyrrolidine. After
chromatography on silica (eluant methylene chloride —
methanol (9-1)), 210 mg of desired product is obtained.
NMR spectrum: 400 MHz in CDCl3
3.49 to 3.72 and 3.97: the central CH,’s and Ngbﬂ3, 3.20-
35 3.33-3.34: the OCHy's; "2.6: pyrrolidine; 4.01-4.28-
4.52: N®-CHy; 5.25: CO,~CH,-§ and 0-CH,—0; 6.09 and 6.17 =C—
CH=CH~CH,-; 6.85 to 7.42: =C~CH=CH,~ and CO,-CH-0,. ' '
Stage B: Internal salt of (6R (3-(E) 6alpha, 7beta—(z)))-1-

e , §a1s.5 370
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met hoxy) - et hyl ] -oxyl -imnol -[2-[ (tri phenyl et hyl) - antro}-

t hi azol -4-yl]-acetyl]-anmino]-3-[(Z)-3-chloro-1- propeny

~0Xo-5-thi a- 1- azabi cycl o[ 4, 2, 0] oct - 2 en- 2- car boxyl at e aSBeenRe acegn I's
carried out as in Stage F of Exanple 1 starting W|th 4. ll"l mmmﬂ Puct
obt ai ned above with 2. 26 g of 4-net hoxy benzyl

7bet a- ami no- 3-[ (Z) - 3-chl or o- 1- propenyl | -~

8+ oxo- 5-thi a- 1- azabi cycl o[ 4, 2, 0] oct - 2- en- 2- car boxyl at e hydrochl ori de

(described in EP 0333154). After chromat ography on silica (eluant nethylene
chloride - et&Ft+(ethbt2(aming4-4i6iagalylesi (earhmantic, S-disitlaned, 4R

‘spect rum 303 {gﬂgyd )-Qﬁet(ﬁﬂxﬁ)-élﬁniﬂa)—atgﬂ [ -]an@noﬁ-ﬁ-ﬁsé’tbﬂq{-ﬁ-

R0 S crs) £ DGR e

5.26: 0-CH erméthyl ; pﬁrﬂ&id@nm{lerr] propyl ene; 6.26 (J=11.5) (d)-6.35 .
L (J3=11.5) (4); H erfhe RsPEYa N6 f’s@aﬁﬂ& ngt( Sa)s iqgsquide GHdeEanfie8q 10

F[?F[ah[ezagog&t_c‘*fm%gyﬂﬁ?gzeo? (rgg nem%x/y qe% obbtamed in the previous

- met hoxy] - phesiyage 2- 93X ang -4 £li dpdeinged pm‘idtmdy)rstdbﬂdmed

- oxy] -i.m no] [ vl Y- th| azol -4-yl]-acetyl ] am no] - 3-[
(2)-3- i odo- 1@&{&(’&: ﬂﬁﬁ@%dtha_ - zablcyclo[4 2,0]oct-2 -en-2
carboxyl ate 2-09 )op@iatilbrp¢%i"eleﬁ'? i¥d it aRPYGK Stade 45 o(fs S 4
starting ¥0t hpdS0t @n o+ the; pzwblccspbtn@ ;131 g idEnamd .80 Ad@) 160 ngy

of desired pr:gg#;ét ég n@% £ed4 ﬁ;apé%) &;%7‘J®t35[£1[[([d]) [}3 5.84

5-di chl oro-3
et hoxy) - et hoW] pﬁmhyﬂ?& (ﬁ(b @-thﬁ@brﬁﬂ—%qfo)@)lﬁat(lﬁyll']-c%%CHz (2E);
-imno]-[2-[(4 rwhﬁd‘)":@w o Ihiétip'télr-wloe (s)—6 83 (s)-

Chi a2 10 agabi Aefb| 825 iy Gof 992 BANE R PTRCE di9ndi%44)-9 - 66
- benzeneant i ubd} cCONE-CH; 919153 bqo)a-F‘la.tm)n(mb awbmlaiimw as in Stage H of
%ag})l ﬁl—&l—dl %ﬁ#l mﬂé% er g]r%ér:g#)r :} on sﬁ}ﬁ%@oel uant m))M
met hyl ene chibr§ (I-Q&ﬁzﬁﬂﬂﬂn thiazoky carboxy—(2, S—dlchloro—3 4~
-84-  desi r ediitiy3itisity-H5h €1Of B mhMﬁdecMwﬂnﬁp@%boxy-s— :
oxo—5—thia—1—azabicyclo[4,2,0]oct—2—en-3—yl)*2—pr09enyl)—
20 thieno(2,3-c) pyridinium |
Stage A: 1-[3—-[7beta-[[[[[1-[2,5-dichloro—3,4bis—[(2—methoxy—
ethoxy)—methoxy]—phenfl]-2—oxo—2—(diphenyl—methgxyjfethyl]-
oxyl-imino]-[2-[ (triphenylmethyl)—-aminol-thiazol~4-yl]-
acetyl ]-amino]~2—[ (4-methoxy-benzyloxy)—carbonyl ]-8-oxo~5-—
25 thia-1-azabicyclol[4,2,0)loct—2-en—3-yl]—-2—propenyll—
thieno(2,3-c) pyridinium iodide
The operation is carried out as in stage H of Example 1
starting with 1 g of the product obtained as in Stage C of
Example 25 using 458 mg of thieno[2,3-¢] pyridine. After
30 chromatography on silica (eluant methylene chloride —
methanol (9-1)) 520 mg of desired product is obtained.
NMR spectrum: CDCly 300 MHz
3.56 (s)-3.98 (s): the central CH,’s and S~CH2, 3.79 (s):
$-0cH3; 5.20 to 5.30: O~CH,—0 and CO,—CHy—§; 4.95-5.26 (m):
35 NH-CH-CH-S; 6.33-6.48 (m) AE: C—CH=CH-; 6.80 to 7.40: =C-
CH=CH-; 5.59 (m) to 5.80 (m): =CH~CH,-N=; 6.80 to 7.40:
‘aromatic H; 6.77 (sd): H thiazole; 11.50 (s1,d) NH, —-N=CH-.
Stage B: XInternal salt of (6R-(3-(E) 6alpha, 7beta—(z)))-1-
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2.95 (s): [err] ; 3.30 to 3.45: -S-CHerr]-; 3.3 .36 - 3.37 (s):
OCH err]; 3.82 (sd) [err]-OCHerr]; 3.90 to 4.05: -OCH[err

=C'CH err]-N(CH err])[err]; 4.94 (d) - 4.98 (d): NI—I-C?-‘#!%S a§B

NHCHCHS; 518 to 5.30 (m) : O CHerr]-0 and OCH[er (drr) (
[err]E) CGCH=CH-CH err]-; 6.70 to 7.40 (m CH-CI-I-CH[ e,
Taromatic H's; 8.17-8.25 (d): NH Stage E~ ISt érnal salt o

6dl pha, 7beta-(2)))-1- (3-(7- (((2 am no- 4-t hi azol yl ) - ((carboxy (2, 5-

di chl oro-3, 4- di hydroxy-phenyl) -net hoxly
)_| m no) acet y(?"' Tn'hb Z?QHPWYB.BZO yl)— ((Carboxy~—(2 5—610]’110!’0—3 4~

oxo- 5-thi a- 1- aditydyex pighehyl wem&mm&wmw-)mfm&m@mxy—ls-
enzeneani ni u s 0 anpl e
1 starting w OBy 'f‘rlé- ofp'l?% pr%uccfs(f)’a% ﬁ%cf a_oe\(’%;‘é':'i &r‘} —%—%#gopeo egPr ed

product is obt&higre (2 Boabmycisliniwmer nal salt of (6R-(3-(E) 6al pha,
7beta-(2)))5 1-(3-fHe (dé&réﬂlﬁdl@ -#5 U lout] (@0 stdge T dﬂfcfiiﬂnq:ﬁa 4

ox0. 5t nt a1 B Y4 T 49 kot Lo e B, e K Stiva, d 1 ms o)

pyridi nium Stefjedesined antcihmla ifs [dHthir@d.5- di chI oro- 3, 4bi s-[(2- et hoxy-

et hoxy) -neth Jii 288 ZddiMeny! - net hoxy) - et hyl ] -
- th t hi | -4-yl] -
acetyl]-am no]% Qf%?{ (ié’“e“ st Ao rds%ﬁ‘yﬂs] 59 s thia
-azabi cyclid] 4 -z;-eqm@r H-en- sa-a,a ] D) spr-apievgHy -( E)m diaz&d( X)) Hy rddiadale;
i odi d to Hof,
starti OGREEE PN RS IR A0S %ﬁf‘ﬁxam

starting with 24 of the prod bta'lne a5|n ?ﬁgte
usi ng 0.497 g rﬁl&a’zo 142 @IS )ditee 7 &85 (dFndadatodidphf -6 élqu ca

(el uant met hylm scmsnnade(&, rm:tehcmczl (‘92 Hs /626 rm C(fs A9 H ;proadect
I S obtained )sp;}cgﬁygl i& 3.34-3
-CH err]- OCH[He!rr| '%3’ CHé’r

[err] - OCH W& _Mic&m) nwlla-l- Gals of5 (ﬁ@- ﬂ%@waer ?l?be@a(zn)*'l—
Cqerr]- G"[e”(]B-[(efJ(]((ii@ﬁndwi—@hgé‘oixyl@ arboxy (V-penRne, H 47
-85 dihydroxy-phenyl)-methoxy)—imino)~-acetyl)—amino)-2—carboxy—8-
oxo—5-thia-1—-azabicyclol 4,2, 0]oct—2—en-3~y1)—z-propenyl)—
thieno(2,3-b)—-pyridinium
20 stage A: [4-cyano-2,3bis[(2-methoxy—ethoxy)-methoxy]l—phenyll
‘bromoacetic acid |
440 microlitres of bromoform is added at -5°C to a
mixture of 4.26 mg of lithium bromlde, 598 mg of potash and
5 cm3 of water, then, drop by drop, a solution of 825 mg of
25 4-cyano-2,3bis[(2-methoxy—~ethoxy)-methoxy] benzaldehyde
(preparation given hereafter) in 5 cm3 of dioxane is added,
"and the whole is agitated for 72 hours at 0°/-5°C. The
reaction mixture is poured into a mixture, agitated at
.0°/-5°C, of 15 cm3 of ethyl acetate and 11 cm® of
30 hydrochloric acid, extraction is carried out with ethyl
acetate, the extracts are washed, dried then evaporated to
dryness under reduced pressure, and an oil is obtained which
is used as it is for the following stage.
stage B: Dlphenylmethyl [4—cyano-2,3bis—[(2~methoxy-ethoxy)—
35 methoxy ]-phenyl] bromoacetate
‘The product obtained in Stage A is dissolved in 10 om
of methylene chloride and 470 mg of diphenyl diazomethane is
added. Evaporation is carried out followed by chromatography

3
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- 6.51: = NOCH; 6.77: Hthiazole; 6.90 to 7.40: the aromatic Hs;
7.88-8.04: Hof the imdazole; 7.88: -NH[err]. Stage ﬁ,,séﬂg&%g@m ela

(6R-(3-(E) 6al pha, 7beta-(2)))-1-
(3-(7-(((2-am no-4-thiazolyl)-((carboxy-(2,5-dichloro- 3 MH m'
di hydr oxy-phenyl ) - net hoxy) -i m no) - acetyl) -g¢n no) - 2-carb

‘0x0- 5-thi a- 1-azabi cycl o[ 4, 2, 0] oct - 2-en- 3-yl’) - 2-propenyl ) - im dazo( 1,2-a)
pyri di ni um The operation is carried out as in Stage | of Exanple 1
starting with the, produgt. obtained in Stage A and 327 desi red '
product is ob?%iHb 1°"I\IIV§?§‘;5%‘E‘E r T L RN 'éérgr"] %‘%J'EY a%t{?@)?)sa“d in
-S-CH err]-C ehi$;wdy 1450 -g- oFH- the Slestred® grgductNH-LClobRained 6. 24 (n):
=C CH=CH C-; ﬁmgls Qru,[,err]C-CH: CH C; 6 83 (dd): H thi azole; 7.58-8.06

t) and 8.21-3. d 8.29-8 dazo 9 62 H 9.93:
(NH%err] Cq efr I\)?’L@lzlf 1n(?<é'73laﬁ %‘l 3 F“)('g% %Z
7beta- (2))5§ 14(35(ml(¢ea1amhocmzm; a&oiQ/IOGX-(MSDOOQ’HSZ.B orm mauzn
di hydroxy- phegy, % hoxd i m no)-acetyl)-am no) -2-carboxy- 8-
abi ¢

oxo- 5-t hi a- 1- az cIo , 0] oct-2-en-3-yl)-2-propenyl)-6,7-
di hydr o- 5- H pS¥29Rli +me metl!x{ @mca-lﬁ-[?ﬁlﬁ ey thony )s-
[ (2- met hoxy - ahdepdsty 145k pHIEH] m L3 oNep a"cétfhwenw net hoxy) - et hyl ]

- - 2- h t hyl |
e th ”‘2“3(4 rer A% 'E%e% %‘53 %swpﬁ%%ﬁ ST (196, g 7 dkassion 5 o
] oct - 2- ent@- A¢etateprapemdded, to di rmunu:m pw i&20 waumf dhed@roductThe .
operation is SE41i@ed OMlows il 3 aad® ld)f)fa Y e fJorn?eIlﬁréé ng pid mhlaﬂé 9

Cycl opent ano B (17 it bl ThE ch Ry DAY EPTRRARAESrot hy! one

chloride - rreeﬂ'ﬁpmtab;éﬁ lt)o dfhess catn&le:mrm(hmrgrhmted sarolstﬂmml (el\fant:

the cyel o ?qax‘nm Srexghe Ol éc%&m;‘% i Hgf el Wy AR g U
& ol or 148 e rqesited odyas 4 chagied, Upe 35 96 IeTGE GBS 5,12
.to 5.25: O%Hdg};@ -stdge2 and 6.45 ([err]E) CCHCHCHerr]- 6 85 to

'Zh?2;0|£err]§g§§%§ﬁ53 1phenf¥%eék§¥)4—3yano£?§}§éngf(ﬂ—meéioxyjﬁ¥hoxy)~
' methoxy]—phenyl]—am1noxy acetate
The operation is carried out as in Stage D of Example 1,
20 starting with 640 mg of the product obtained above, using 50
microlitres of hydrazine hydrate, and 320 mg of the expected
product is obtained.
Stage E: [[[1-[4-cyano-2, 3b1s~[(2—methoxy—ethoxy)—methoxy]-
phenyl ]-2-oxo~2—(diphenylmethoxy )~ethyl ]-oxyl-imino) [2-
25 [(triphenylmethyl)-aminol)-thiazol—-4-yl acetic acid
The operation is carried out as in'stage E of Example 1,
starting with 320 mg of the product obtained above, using
‘234 mg of tr1phenylam;no—th;azol—4-yl acetic acid, and 550 mg
of the desired product is obtained
30 NMR Spectrum: CDCl3 ppm
3.32 (s), 3.37 (s): OCH3’s; 3.48 (t)-3.60 (t)~3.75 (m)-
4.03 (m): central CHy’s; .5.13 (AB)-5.24 (AB): O-CHy;-O’s;
' co, | : |
6.27 (s): O—C&b—’/, ' i 6.74 (s): Hg thiazole;
6.92 (s): —coz—Cﬂroz, 7.09 to 7. 32. aromatic H’s;
2.60 mobile H: NH.
.'Stage F: 4-methoxy benzyl 7beta-[[{{[([1~[4-cyano-2,3bis-[(2~
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aromatic Hs; 7.97-8.23 (d): NH 7.79-9.20: H pyridine. Stage B—tnternal

salt _of (6R—(3 (E) 6al pha, 7beta-(2)))-1- (3-(7- (((BusﬂiﬁbdﬂﬁasBeenRep;c

-4ath|azolyl) ((car boxy- (2, 5-dichl oro-3, 4- dlhydroxy
met hoxy) -i m no) - acet yl ) - am no) - 2- car boxy- 8- n",m””’m”
0xo0- 5-t hi a- 1- azabi cycl o[ 4; 2, 0] oct - 2- en- 3-yl ) - 2- pr.openy

X 6,7-dihydro-5-}+pyrindiniun1 The opera on is carried out as in Stage I
of Exanple 1, starting with 447 ng of the product obtained in'the preV|ous

stage. 194 ng of desired product i s obtained. NWR spectrun1 DVSO 300

2.23 (m): themebhoxgrethpyy ) methonylphenykl =2-axpott(diph @Yﬂ?nﬁ%bwr)*
F[er{]; 563§3¢aﬁy1;€bk£]¥ﬁmi¢ebﬂ524((tfhgfbﬁiﬂmiégﬁl)4&Mnﬁ$1uud1526lmu4}(}+
err]'s; exr _
6.89 (djd) th¥ vt Ractthf %"‘ﬁiﬂzj “55’8)‘1 %3“‘?1‘% flpzdhdils #‘mf&f(%%ﬁia
Herr]': 8.421 Tﬂfa LexFl T“OC Zeentd—caghexyla q 35 (1): NHerr]; 9.56 to

10.0 the nebile H 'BheE’XﬁéHEL&S 1:4; r&ﬁmdsaht & {Whtagd B cﬁﬁlmtm le 1,

0P ) DS A0 S ey A il ke

oxo- 5-t hi a- 1-ebrenelessaphy Q&cﬁ&lypén yant o methilsne thorlde — ethyl.
=et hyl - pyrrol agevate E8age) A 480 3nd ‘Petend [désilrdd &‘&ilﬁm O D-chbtdirted.

5T A AR T AR L
4 o thexyye bhgxy )-cme thoxy 11p ~QX0-a2 cdmpnnnglueﬁhpx

1)82'; at2| gﬂ ?syéihrfgé&%f?y%éuﬂon] g?w‘t%ﬂ%x%ﬁlﬁw sﬁ#ﬂﬁlg_—w t% 605 of

t he plro(cjiuct ngih?%ﬁ ’ét ‘?f“ﬁf%b@‘clg&j I T hI d

o ot (5135 zigm“?g”g’%w?w*mﬂgf“?gmy " Oihliﬁleélbp

MHz in CDCl[err] 3 %@% an %e cenrg# %{ r] d’E

N[ er r ] CH &% r |Starbipg gwith 3580 mg 1RE (khg serqduct ohtaingd GfhQNaye and 615
4.01- 4. 28- 4.hQ of\ eti¢ | dé3ired [prdanct G evtdindderr]|-[err] and’

T o e S TS A L
(3-(E) 6al pha3-2hefa)t¥)37 -6s)-3.37 (s)-3.2 to 3.6 (m): OCH3z’s and CH ¥'m;
_ 3.44 (m)-3.60 (m)-3.80 (m): central CHy’s; 4.01 (m): CHp-I;

20 4.93 (d): Hg; 5.17 to 5.38 (m): O-CH,-0’s; 5.78 (3d)-5.86
(dd): Hy; 6.12 (m): CH=CH-CH;; 6.43-6.46 (s): O-CH-§; 6.75
(s)-6.76 (s): Hg thiazole; 6.83 to 7.45 (m): aromatic H’s,
HC=, CO;~CH-$,; 7.82-8.15 (d): mobile H: CONH.

Stage H: 1~[3-[7betafll[[[1~[4—cyano—2,3bis—[ (2-methoxy-
25 ethoxy)-methoxyl-phenyl ]—2-oxo—2-(diphenylmethoxy)—-ethyl]-
' oxyl-imino] [2-[(triphenylmethyl)-aminol~thiazol—4—yl]-
acetyl)—amino J-2-[ (4-methoxy—benzyloxy )—carbonyl ]-8-oxo~5-
thia—Iéazabicyclo[4,2,0] [oct—-2-en-3-yl]-2-propenyl ]
thieno(2,3-b) pyridinium iodide |
‘30 - . The operation is carried out as in Stage H of Example 1,
starting with 615 mg of the product obtained above and using'

290 microlitres of thieno(2,3-b)pyridine.
After chromatography on silica (eluant: methylene .
chloride ~ methanol (9-1)), 300 mg of the desired product is

35 obtained.

NMR_Spectrum: CDClj ppm
3.20 (s)-3.26 (s)-3.35 (s)-3.37 (s): the CH30’s; 3 43
(m)-3.50 (m)-3.78 (m)-4.02 (m): central CHy's; 3.80-3.81 (s):

h{“'.:l' 50
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(3-(7-(((2-am no-4- thlazolyl) ((carboxy-(2,5-dich oro-3, 4
_di hydr.oxy- phenyl ) - met hoxy) - i m no) - acet yl ) - am no) - 2- carboxy Shis Sheet Has Been Replaced
0x0-5-thia- 1- azab|cyclo[4 2,0] oct-2-en-3-yl)-2-propenyl)- 1-

pyrrolidinium - ~The operation is carried out as-in stage rﬂlﬂ \‘mm‘
starting with 200 ng of the product obtain fﬂ1|n t he preV|ous

of desired product is obtalned NVR spedfr DVSO 300 MHz' ppm 2. 09 (sl)

CH err] in position 3 4'; approx. = 3.45 (sl) CH[err] in position 2' 5

2.99 (s): N[er%CH%err] 61 (d,d) and 3. 80 (dz 86 (d): CH erJ S, 4. 10
o SR e S e e
=C- A . C SLE0-6 [ £5T -

(s) 7.06 (s)-6 E 84 ( 3 r JE (ﬂ %np omatic 1H;

60 (d)-9. 66 ?ﬁ)c‘&mﬁ* 4 6 B3 H%E (4 £pg Enidhairid) % ¥ GHARYLC ¢
Internal salta§¢mQBtp(B,(f9~@§£§ha_Cﬂ%@ﬂgl(qg ) 7.05 to 7. 45 the aromatic
1-(3-(7-(($2-angno-4-thiazolyl)-((carboxy-(2,5-dichloro-3,4-

di hydr oxy- phe cety -carbo

oo oY P Bade L ERMLsh gl (R 8 EE Vds Y SO G ichasm a9
pyri di ni um thgé(P@-&miﬁafﬁbéhnai¢{fll (G¢i¢bakxﬁﬂ4ﬁQ¥&h0H2ﬁiﬁdihxdndxvq/
et hoxy) - ”Eth Fﬂﬂélhfxfrﬂifﬁé **’E%$§HW -ziﬁébﬂdxy—s—oxo—s—
acetyl 1o an nofbaRTlsbreptEYSiBLAY ?é“;é‘é’iﬁ%mﬂ 1} %iRrapenyl)-thieno-
thia-1- azhmlc&ZlB%E)Zpﬁtlammlﬁmen 3-yl]-2- propenyl]- ‘thieno(2,3-c) -
pyr i diniumiodide wpyq ?%J€§t98$ f%'é’&f &aﬁ&#bt s ﬁfe{’(ij %qé‘ gﬁ@es%@rle 1,

Exanple 1 starting W
Exanpl e 25 us$haribeg nwibh 2$1'+’e!n@)[<2f3t'a? pyodurt obteingd arm‘fﬂvatw aphy on

silica (el uan176&h§l%ﬁﬂ€h6hh@éiﬂ@d pré®idEnn: dikained20 ng of desired
product is .0 NVR ég rum CDCl[err] 300 MHz 3.56 (s)-3.98 (s).

the central err]; 3.79 (s): I-OCHerr]; 20 to 5. 30:
OCHerr]it® aﬁm@q@rd} G er5]82; (m)951=15 25-680(d):|\|+-|=03¢l{3+ " B.FB 6. 48
L Gerr]-NEo T GO, 6 20ty S (e ) £ é?’f‘r‘%ht@z‘a 2 17 50
(51 ) N NHEAR2O1S] 29e: (4 by it B3a14) oraQRatis (1 TASHED) |
7beta-(2)))-18.28 Hy’, 8.15 Hg’, 9.22 Hy’: thienopyridine; 9.54-9.69:
CO-NH-CH; 10.33: mobile H. |
20 PREPARATION EXAMPLE 30: 4-cyano~2,3bis-[(2-methoxy—ethoxy)—
- methoxyl-benzaldehyde -
Stage A: 1,4-dicyano-2,3-dihydroxyphenyl »
46 g of sodium ethylate is added to a mixture of 400 cm
. of tetrahydrofuran, 50 g of dicyancethyl sulphide and 52 g of’
25 diethyl oxalate. The mixture is agitated for one hour,
concentrated under reduced pressure and the residue is taken
up in 600 cm3 of water and 250 cm3 of ethyl ace;ate, washed
. with ethyl acetate and the aqueous phase is acidified with
". concentrated hydrochloric acid. Extraction'is'carriéd out
30 Iwith~ethy1 acetate and the extracts are evaporated to dryness
under reduced pressure, dry extract obtained is taken up in
400 cm3 of nitromethane, followed by separation and washing
with water. 12.46 g of the desired product is obtained.
Rf 0.31 in CH,Cl,-MeOH B85-15.
35 Stage B: 1,4-dicyano—-2,3-dimethoxy phenyl
A mixture of 1 g of the product obtained above, 60 cm
‘of acetone, 3.15 g of potassium acetate and 1.5 cm3 of
dimethyl sulphate is agitated for 16 hours 'under reflux,

3
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-88 - (3-(7-(((2-am no- 4- thiazolyl) ((carboxy- (2. 5- diChLOLO_3+_________“__

di hydr oxy- phenyl ) - net hoxy) -i m no) - acetyl) am no) - 2- carboxy

. oxo-5-t hi a- 1- azabi cycl o[ 4, 2, 0] oct-2-en-3-yl)-2-propenyl)-| t (R%3h§Mhmmmd
pyri di ni um The operation is carried out as in Stage h I

starting with the product obtained in Stage A above. 114 ny ,!m
-product is obtained. NWR spectrum DMSO-398 ¥Hz 5.19 (d): Herr] 5.
Nlerr]CH err]-CH=; 5.79 (m: -0-CH[err], Herr]; 6.35 (n): —CH—CH[err]

E); 6.81 (s)d: H-err] thiazole; 7.00 (s): H of t he phenyl; 7.07 (dJ=16): =
C CH=CH ([ercbﬁled7d3&nclf11Nerdrbnd?e@épédatéd5;okﬂeyn¢s$ 8ndér (dédtesd:

H 8.5 6.5 9
H%:;:} 9 & ;% %e &h%_gésggug ogté%nfy[fértyrﬁﬂgF f&ﬁie?egﬁg lggfé)of
(6R- (3- (E)GaKs yankicmethylpne. CPQOE#de(rz 8%PRB- 497 H) hr 0Py in this way
((carboxy- (48epamg- 3£3thei dedtiesd- phedyt) - isebbbiyned.

-i m no) - aget ) ' -2- XY -
0X0- 5- thlg-l-IR gty qghg?égt 2- en 3- yl)-2-propenyl) -
t hi eno( 2, 3- bFepyMgaiteduNSt age2R40 cm °.

[ 4- cyano- 2, SQrahéeieethoxy et haxgh=mgshount1phenyl | bronDacetic acid
440 nicrolit

nmof orm ,s.,a 5 err nlxture of 4. 26'ng
of I|th|un1b$§ﬁpgé 3¥§“8pr3-§§ﬁe5ﬁ8xg % %E?e fat er, then, drop by
.drop, a solution 600825 ngfotOAueyanGSZaédeé[tQ ﬂesnbuylevheﬁy)5n89h§x9ﬁ

benzal delyde %&@ 0 h te n epE] a0f . §MO%8NELESN of
. added, aﬁg tté@ gﬁFg gb??gﬁgg 358@E %gﬁhssgtEH? 6¥ 801 8 Tﬁg 9 acﬁlgn

mxture is. péwéehue#fz&a&umw-ewehvsgﬁiat &8 PlléF“SclS %‘dés RYEFr190f et hyl
acetate and iinotlesr ok ef741t¢qr bkl resaldant, mextunetnsnagstaaedlEdroBD with

et hyl acetat@lnhggseﬁkragbz qﬁec %Beém3dsbeggémgﬂeEXEDQ&aégdsiswﬂ&y“eSS

under reduced pressure as It°is for
t he foIIomnnggéﬁéﬁéOnSﬂégéoBtlﬂpﬁﬁeﬁ?FnéPh?F““tes and the reaction

[ﬁ cyano48, 3hiisthird et powyeat haxy) 700ethSxpk- pReRyllobhboPREehaiE and
IhFoPTSS“SEdQEbSE%SdSF aEpRdnoPelhts, aontAt: Pl 8 SHreLbn Sherrbay 58
carried out fdnubesdaby anhientt $gmpphature, followed by decanting and
extracting with ethyl acetate, the extracts are dried and
evaporated to dryness, and 15.5 g of the desired product is
20 obtained.

4.9 g of a previous product is added to the dry -
extract obtained and the 20.4 g of crude producg,ls
chromatographed on silica three times, eluting with toluene - .
ethanol (95-5). In this way 7.5 g of the desired product is

25 collected.
NMR_Spectrum: CDCljz :
4.06-4.10: the 0-CHy’s; 7.38 (d)-7.60 (d): aromatic 2H,
ortho coupling; 10.42 (s): CHO.
Stage D: 4—cyano-2,3bis~[ (2-methoxy—ethoxy)-methoxy]
30 benzaldehyde '

124 cm3 of a molar solution of boron tribromide is added
at —70°C to a solution of 5.9 g of the product obtained as
above in 150 cm3 of methylene chloride. The medium is

- agitated for 72 hours at ambient temperature, cooled down to

35 -30°C and 30 cm3 of methanol is added slowly, agitation is

- carried out for 30 minutés followed by évaporation to dryness
'under reduced pressure and the residue is taken up in 200 cm3.
of ethyl acetate, washed with water, dried and evaporated to
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- 89- on silica (eluant cycl ohexane - ethyl acetate (

450 g of the desired product is obtained. NVR Spectrum_ 3
¢5): OCHerr]'s; 3.43 (m-3.61 (m -3.77 (m- 4.05 (m: l'
5.18 (d)-5.25 (d)-5.29 (AB) OCH err]0's; 6.02 (s): CH~X i
.Di phenyl met hyl 4-cyano- [ 2, 3bi s-[ ( 2- et hox;(é;agt hoxy) - et hoi
pht hal i m doxy acetate 326 ng of N-hydroxyphthalim de and 196 ngy of

pot assi um acetate are added to a solution of 820 ng of the product obtained
above in 13 cnferr] of dimethyl formam de. The whole mixture is agitated
for 3 hours dirmﬁﬁ%mnd%ﬁ@%{%de Presswseat 88S: 6 -d¢r gnefsrapddue is

chr omat ograpmﬁméa It i i ay ‘adaed alexard ofemxhyaéababalbha)e) and

![Eet PIOISI \(/)v\?\/lyngﬁ age céln& SI r%:d Qf"%d”%h;ﬁ%p% Igﬁ gf.)glil%%yle%hy& am:.fn%r
~, 3bi's- [ (2- metanskyL 4k yof mtﬁmm etthoxy medhiydoehlesddet ere addefle The
oper-ati on § s yiaslle et %flmem fBr20F Houdls E?taﬁmbaeiat %Eﬂub'bb:aﬂu%t htﬁéo ng
e
BhHéa

of the product ot{[ ain ave d%i!["n%g‘e%ot"&%l?ea{ %ggig éo¥lrcaza|cqg ¥I rsisl)t':.iea

and 320 ng o™
[[[2-]4- cyancnﬁ 3tatse1f,( Ariest Ia)@esvtalwtya)teubtﬂmoﬂy:]yness. The residue is

phenyl | - 2- oxqs I .l -

[ (triphenyl ne'?ﬁnﬁg % é}ﬂﬁl azzﬁﬂqgﬁy (]eg(eat%“]g a?:{eg'ﬂ]ylbge ﬁhlon?g ti or?tlhgl
carried out e§§qt@t§t B Jof I‘?eof theadesiges PWOQEthgsonFﬁénﬁﬁoduct
.obt ai ned 1 abomw rmxnf tr| phenyl am no-t hi azol -4-yl acetic acid,

209,590 ™ ofs e depl 6 P dis G R LAY W T TR
central CH erqqntg:al5 CI&'(SQB)E 53 -38B)(s )0 OHCEH-P+07s 45 GdQ?J€§) apérr] 6.74
(s): Herr] thisnidp: 6.92 (s): CCIerr] CHof[err]; 7.09 to 7.32: .

?ngtif[ﬁ[iﬁm S’Sfaﬁ?b@g‘o%s Hls 439503 (@YY, B2y cmo:

15 EXAMPLE 31: Internal salt of (6R-(3-(E)6alpha, 7beta(z)))-7-
(3—(7-(((2—am1no—4-th1azolyl) ((carboxy—(4—cyano~2 3-
d1hydroxy—pheny1)—methoxy)—1m1no)~acety1)—amlno)—z—carboxy—s-
oxo—-5—thia—~1-azabicyclo[4,2 0]oct-z-en-a—yl)—z-propenyl)—
quinolinium :

20 Stage A: 1= [3-[1beta[[[[[1 —[4-cyano-2, 3b1s—[(2—methoxy-
ethoxy)—methoxy]—phenyl]—2—oxo—2—(dlphenylmethoxy)—ethyl]—
oxy]-imino] {2—[(triphenylmethyl)-amino]-thiazo%—4—y1]—
acetyl]—aminolwz—[(4—methoxy—benzyloxy)—carbonyl]—8—oxo—5—
thia~1-azabicyclo(4,2,0] [oct—Z-en—B—yl]—Z-propenyl]

25 quinolinium iod1de

_ The operatxou is carried out as.in Stage H of Example 1,
starting with 615 mg of the product obtained in Stage G of
Example 30, ﬁsing 200 microlitres of quinoline. After '
chromatography on silica (eluant: methylene chlor;de -

30 methanol (91-9)), 145 mg of the desired product is obtained.

- Stage B: Internal salt of (6R—(3-(E)6alpha, 7beta—(Z)))-7—(3-
(7-(((2—amino—4—thiazolyl) ((carboxy—(4—cyano-2, 3-dihydroxy— .
phenyl)—methoxy)—1m1no)—acety1)-am1no)—2—carboxy—8—oxo—5—
thia—1-azabicyclol4, 2, 0loct-2—-en—3-yl)~2-propenyl)

35 . quinolinium _

The operation is carried out as in Stage I of Example 1,
starting with 230 mg of the product obtained as in the
previous stage. 137 mg of the desired product is obtained.

eﬁ I-G en%eilaced
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90 -  nethoxy-et hoxy) - met hoxy] - phenyl ] - 2- oxo- 2- (di phenyl et hoxy) -
ethylJ-oxy]-imno] [2-[(triphenyl methyl)- ami no]-thiazol-4-
. yT-acetyl]-anino]-3-[(2)-3- chioro-1-propenyl ] - 8- 0x0- 57i{¥HBet Has Been Replaced

1- azabi cycl o- oct - 2- en- 2- carboxyl at e The operation i S in
Stage F of Exanple 1, starting with 550;&0f t he produc Elm mﬂw
. After chromatography on silica (eluant: 4nyT ene chl ori ate

(8- 2)), 580 ng of the desired product is obtained. .Stage G 4- met hoxy
benzyl 7beta [[[[1-]4-cyano-2,3bis-[(2- nethoxy-ethoxy)

- - met hoxy] - phe¥iiR] Spegtpur: (RMPeny| net hoxy) - et hyl ] -oxy]-imnno]

][2 [(Er:fhenytmohud[a)aamnai\)tngcs .60 (dd): Hy;

acety Q G:i’gg

azabi cycl o- ocg-%- ég Sﬂab Ofp%?h%“ e‘?% ééar(r"l)e'd out as in

Stage G of EXHGPFE-CQH,5t6r93 ntdmid = 588) rtggrcﬁﬂ-tcsz;prm&-tﬁm dided . above,

and 615 nygofy he A sxr-yzdo-prpgp.ctn i de LMy GJDC:I}{ er.r] 3.25 .
(s)- 327(5)5 - t036(n§)€h e;{r err] s)

(M -3.60 (M mr%|a't§4[%rﬂzj’ 18 -’h?) ("éﬁ[ dd)z g3 (d)
Herr]; 5.17 & "&ﬂd& l@ [;er9430&3, 5]%8!1&[@)—5* Bc(njd-) '';H%er39 ; 6.12

: . CH=CH ¢ VAS H
Emazol e, ©. &{ (r)&? 2%4?2 (()}Srw)ag |ch 3‘&{.&5 Cdr8 %%‘E r(efi ger ;3] 15
(d): nobile HEXAMRRE 32 rnal salt of (6R-(3 )6a1pha beta(z)) —7-
1-[3-[ 7betat [ (34 7Fee Wm&w&{d&mhmaﬁda@e%w -gphenyl] -2
i (2)x FE ,[2 h |( g Ihg Eyt?ilnl%*n%}:{;' OX%I#H‘FF&‘IW —lmeat;ibt%lxy) mll}r}.OI']O )—acetyl)—amino)-2—-carboxy—8—
acetyl ]- am no?xtz--'r(tlhmIWWM.)ZM—G]R-@M-B—PIOPGHYl )-

t hi a- 1- azabi cugi&[&(ﬁiﬂ,éi PriaiRim I8 lisondopenyl ] - thieno(2,3-b)
o

pyridiniumio -&P%agm %—%ﬁnd %ﬁﬁ%@&? a%ms. ng

Exanpl e 1, ??r@) wT
290 microlst r@dy)ﬂMﬁE@leMxo—z—(de

Jodetthoxtydgresitipd Ion
3!3: Sgd(glrgglr}%% Mltt ai ne?‘q&h\%ﬁ‘eél ect rﬁ%ﬂ%]ﬁttﬁ%%@g% S) - 3 26
(s)-3.35.(s) @%@Y%b@%ﬂ@ﬁa{%&ﬁ@'@wv@n
(m: central th{srriatabicétal 812,0) : [oct—2~en—3~y1]—z—propenyl)fthleno—
(2,3b)-pyridinium iodide (RS isomer)
20 . The operation is carriéd out as in Stage H of Example 2
starting with 1.5 g of the product obtained in Stage G of
Example 2, using 1.35 g of thienof2, 3—b]pyr1d1ne.
1.22 g of the expected product is obtained (R/s mixture)
- . .NMR_Spectrum: CbCly 300 MHz
25 3.27 (s)-3.29 (s)-3.35 (s8)-3.36 (s): the C=0OMe’s; 3.80 (s)-
3.81 (s): the =C-0OMe’s; 3.30 to 4.10: central CHy’s and
CH,S’s; approx. 5.00 to 5.11: the Hg’s; approx. 5.20 to 5.40:
the 0-CH;-0's; 6.76 (s) and 6.77 (s): Hg thiazoles; approx.
6.90 to 7.50: COOCHo, and CgHg’s; 9.58 (d) resolved: the
30" Hg'’s; 7.52 to 8.90 the other quinoline H's; 8.22 and 8.34
(d): the =C-NH-CH’s. ' '
. Stage B: Internal salt of (6R-(3-(E)6alpha, 7beta(2)))-7-(3-
(7-(((2-amino—-4-thiazolyl) ((carboxy-(5-cyano-3, 4-dihydroxy-
' " phenyl)-methoxy)-imino)—-acetyl )-amino)-2~-carboxy—8-oxo-5-
35 thia-1-azabicyclol4,2,0]oct-2—en—3-yl)—2-propenyl)~thieno~
(2,3b)-pyridinium (R/S mixture) |
The. operation is carried out as in Stage I of Example 1,
starting with 1.2 g of the product obtained in Stage A, and

. rame
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- 91 - |-O-CHerr]; 4.93 (dd); Herr]; 5.76-5.84 (m:_H7; 5.71-5.96
(mM: ‘GCHerr]-Nerr]; 6.40-6.45 (s): OCHCJerr]-CHo[err]; 6.91 (m

.=CHCH err] ([err]E); 6.73-6.74 (s): Herr] thiazole; 6m9mwt astﬁR &d C
H -OCHI[err], CH=CH ([err]E);  -7.05 to 7.45: the aro age
.1 Internal salt of (6R-(3-(E)6al pha, 7beta Z))) 7- (3-
+(7-((((2-am no-4-thiazolyl) ((carboxy-( z-2§ano-2, oxy-
)--met hoxy )-imno )-acetyl )-am no) -2-carboxy 8- 0X0- 5- thla 1- azab[cyclo[
~4,2,0 Joct-2-en-3-yl-)-2-propenyl )-thieno- (2,3-b) pyridinium The

operatlon i s @3Prmgdofuthesdesigedgproduct Exanpbtainedtarting with 292 ny

SLt;Pﬁegroﬁuckugbg?bggguﬁb05ﬁ50a358éﬁﬁzng OfrihGSdeSIEed produci |§ 58 (d):
=C-CH err] - N[Br?g ‘éggﬁefg Hfg cﬁ6}+g 46 ¥§§Er§06§}££i¥ ([err]E):
6.79 (s,d): HCHp FNethazelém)G f4;( 4,8y, (ﬁ)63-¢d¢ﬂ =CHi-e0lis | ABY) ; 76 807 (d)

H 828 1 H

0. 549, 69 sco‘ﬁh BRY o735 teNeofibe hi dpAERALAY] typdol plEP Y e and

4- cyano- 2, 3b|SCTFQ—ﬁﬂrhoZyBEtﬁ@iy)53netﬁo%9lfﬂénzﬁzdeh dbS stedb: A

1, 4- di cyano- 213 ¢i Bydpoxuphenyb; 9.23 46)gre§osodaunge;hylese(dp PESeIvEQ: a

nlxture of 40Q..C e ydpo .5 -of drcyanoet hyl sul phide
and 52 g of dggfﬂgﬁ §§a|aP% & g n?x?g gm RH fated for one hour

concent r at ed EKBEELEeQQCednbﬂﬁsébréaéhdofhé53e53dbﬁ)ﬁ%lrbken7bﬁﬁ¢Glbbb-7—
cnferr] OiOWBKQL(?HQ(zﬁﬂaﬁihéLZLtﬁiaﬁbmyl)a??&ﬂiﬁox%aﬁﬂﬂéy&héiaﬁ!hyl

t at dt trated d
2o d ExtrachibRaroRysphPaY L uRebiokydrfoina)creSErENARHES Y i to Ry <6-
evapor at ed toodoyletblaﬁmeazabﬂogemob#e?SQﬂe¢td2yenx3+nbl—mesppnawlk—taken

up in 400 cnf Niaf, K f ekl separatlon and washing with
wat er.. 12. 46 Eﬁi%nBiz B)P?E%ﬁ@ﬂ% ﬂc?k|£§§ ?gyned Rf 3L in

CH err] O [err] Me@A0sma19E SP&gErBd“§t4°BFE}§ﬁG QSSCHFﬂﬁﬁtﬁﬁﬁaEﬁﬁﬁy?n &
A nixturelsf migrebohBapaeRduslushl aeladntbowetefO-catetonitoflacg2hne,

el DOt U298 2 45°R, de°chll Sbbireh pHbARLYLs UbehREa! <
BMR_Spectrum: DMSO 300 MHz
5.15 (d, J = 5): Hg; 5.40 (s): O-CH-$; 5.67 (d):
~CH-CH,~-N®; 5.80 (dd, J = 5 and 8): Hy; 6.25 (m): =CH-CHp;
20 6.79 (s): Hg thiazole; 7.13 (m): aromatic and =CH~CH (0E);
7.89 (d, J = 6)~8.28 (d, J = 6): Hy’ and Hy’; 8.15 (m):
Hg’; 9.09 (4, J = 8): Hy'; 9.22 (4, J = 6): Hg'i. 9.62
(3, J = 8): =C—NH-CH; 10.34-10.43: OH; 7.33: the NHy's.
. EXAMPLE 34: Internal salt of (6R—(3-(E)6alpba, 7beta(Z)))-1-
25 (3—(7-(((2-amino—4-thiazolyl) ((carboxy—(3-chloro—4,5—
dihydroxy—phenyl)—methoxy)—im1no)-acety1)~am1no)—2—carboxy—8—
oxo—5—thia—1-azabicyclo[4, 2, 0]oct—2—en—3—y1)-z—propenyl)—
imidazo(1,2-a)pyridinium
- Stage A: [[[1—[3-chloro—4,5bis—[(2—methoxy—ethdxy)—methoky]—
30 phenyl]j-2-oxo-2—(diphenylmethoxy)—ethyl]l-oxyl—imino] [2- .
[ (triphenylaethyl)—amino]-thiazol-4-yl}-acetic acid
The operation is carried out as in Stage E of Example 1,
starting with 2.56 g of the product obtained in Stage D of
Example 4 using 1.84 g of oxo—-[2-[(triphenylmethyl)—amino]-
35 thiazol-4-yll-acetic acid (Belgian Patent Application No.
864,828). After chromatbgraphy on silica (eluant: methylene
" chloride — methanol (97-3)), 3.34 g of the desired product is
obtained (Rf 0.54: CH,Cl,-MeOH (9-1)). '
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~-92- - cool ed down, flltered and evaporated to dryness—unde%—redﬁééa‘“ﬂ’
pressure The reS|due obt ai ned is chromatographed on S|I|ca kchwd
.nethylene chloride - hexane (9-1)), and in this way g20h
product is obtained. IR Spectrum (CHC [err]) conjugate
cnferr] aromatic _ 1595- 1555 cnferr] Qtage C 4-c hoxy
-benzal dehyde 900 cnferr] of toluene is dded to a solutlon of 15.70 ¢
of the product obtained above, then 61 cnB of a 1.5M sol ution of
di i sobutyl al unipi um hydride in to]luene is, added over 15 minutes at .
o] & St hosPaghl Bint Rethars benagt  Toatar bk [LEIof Srantore-4. Sbis—I (2~
- 70/ - 74[ er r] C, m@Bhoryeethorf yamethory I spheniyll] s2-ovky--2-a0d i pliewyl méthoxy ) -
continued for &@p UBQ aiflih aff L PIpRedy HAELATL 1O -4~
cnerr] of 1N hxg%gh 0 |]c aélag tg gg {'pngé * g% flgcéeil{:lg"?%j r%‘g}%%?]l‘o‘n S
carried out fo¥ UaﬁFF§%é§aﬁ%“ﬁﬁﬁ?ehﬂ =hpehlerezl '?EW IRzt hia-
-and extraCt5ng1%khbﬁb9¢lo{icelz§t0anct-hb-mawbﬁymﬁadrI ed and evaporated to
dryness, and 15.5 Orp P [ bt ai
previ ous product is g%déggfgg%e aor éQQf?%%té% t%?n%%d%t%g? he %% %‘Q'I‘%?e 1
crude product ftarhingavébhaphéd @noﬁliTm%@hm%Eemehﬁk Thetataning+Ir-l (2)-
to: :Jen;a " e}\l R/ngSJJ::h185o5)-— 1, éhyﬁ]M@éfo:?o55-gtl‘i?ialh&aﬂ@§iéf@l&[4)dzlcé]éét—Z—
collecte
(d)-7.60 (d): E?ra??ﬁgéﬁ' %h@”%’é‘aﬁ’f‘hﬁl&io‘% %g'dﬁ-ﬁ s?%‘b 3t5§4 g of
4- cyano- 2, B@lstb€29nedhoky0bthnn9§ et Sloxge bemb@vdehymeﬁa g of 1He ci¢siréd
of a nolar soIHgbggcgflgo%geaiﬁégrop&geo|§4aqg§qcft Aég#gr gjé; a solution
of 5.9 g of th gro uct tal ned as abpove In g vl ene
chloride. The #¥E@98nTi s4aBethexy Pepzybh Theta-bi[Ehbr %ﬁ%ﬁ%ﬁ“[( -
cool ed down tomeBﬁbxy#éEhenﬁ)Gﬂethéﬁy]+phénﬁ®]¢2wwﬁo+2>Gﬂﬁbﬁbﬁylmébhoxy)—
agitation is c YRESS
under reduced %{r-'fe'gfgrgyg% 9+ﬁ§g relﬂ tgér;é&%é%ﬂem¥fy%8g{&ﬂ err (?i ?—
acet ate, whBheyl i-aeetusl tramimo td3ah GZEV%ptmémfﬁrntppenyl1~8—oxo—5—thia- -
azabicyclol 4, 2,0]oct—2-en—2—-carboxylate _
The operation is carried out as in Stage G of Example f,
starting with 1.88 g of the product obtained in Stage B.
1.75 g of the desired product is obtained (Rf 0.52 CH2012
20 ACOEt (8-2)).
Stage D: 1-[3-[7beta-[[[[[1-[3-chloxo—4, Sbis—[(z—methoxy—
ethOxy)—methOxy]—phenyl]~2—oxo—2—(dlphenylmethoxy)—ethyl]-
oxy]-1m1no] [2—[(trlphenylmethyl)~am1no]—th1azol-4—y1]—
'acetyl]-amlno]—Z-[(4-methoxy-benzyloxy—carbOnyl]—8—oxo—5-n
25 thia-~1-azabicycloi4,2,0] [oct—2-~en-3-yl]l-2—propenyl]l-
1mldazo(1 2-a)pyridinium iodide -
The operation is carried out as in Stage H of Example 1
starting with 876 mg of the product obtained in Stage C,.
_ using 0.308 cm3 of imidazo[1,2-alpyridine. After
30 chrbmatography on'silica (eluant: methylene chloride —
methanol (97-3)), 450 mg of the desired product is obtained.
NMR Spectrum: CDCl; 300 MHz2 '
3.25-3.29 (s)-3.35-3.36 (s): the OCH3’s; 3.43-3.55-3.72-4. 01
(m): the central CHy's and CH,S’s; 3.78 (s,d) §-0-Me; 4.94
35 (4,d) and 5.83 (m): Hg and H, (cis); 5.17 to 5.35 and 5.43
(4t): OCH0, CO,CHy-®, NCH,—CH=; 5.94 (s): O-CH-$; 6.25
(m): =CH-CH, (2E); 6.76 (s): Hg thiazole; 6.89 —CH-$; 6.85
to 7.40: o-C, aromatic, CH=CH-C= (dE); 7.85 (4,8): Hg', Hg';

4" ~ e -~
- . 4
lj - 117-./
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93 - dryness under reduced pressure, and 6.4 g of resi—due—%s—@bl-ai_ned_t_o
whi-ch s added 190 cnB8 of nethylene chloride. After cooljn down

- O[err]C 21-cnferr] of diisopropylethyl am ne and 141 CFFE ‘§f’
et hoxy methyl chloride are added. The whole is agitated f ll H@

_anbt ent tenperature, the reaction solution is washed W|t

~acid, N soda and water, dried and evapordl to dryness. The residue |s
chromat ographed on silica (eluant: methylene chloride - ethyl acetate
(9-1)). 4.93 g of the desired product is obtained.. NVR Spectrum CDCl[err]
3.35-3.38 (s):8t0% bidi[erlrl; 5;83383(R, dp: HP B 0B ((§.ddcedtyal CHlerr] " s:;
3[33 ]5 39 (5):¢a; &He% ;0. 57450(@!%@11&%& udg) . H6; 7.67 (d=J=8 Hz):

err t n
(6R- (3- (E) 6al p#mg“d%‘ét aé?g%?a&%%W%{% é?n@ ]t‘ﬁ‘aaz?tﬁﬁt)a(z”) 1-(3-

((car boxy- (4-c§ 02-samino—4—-thiazolyl) ((carboxy-(3-chloro-4, S—dlhydro:cy-—
di hydr oxy- phenpheényEj heeth * -Dﬁitr&s?)elééét JQ%%&

oxo-5-thi a-1- rm;brllicmclﬁi % Hyj fvlm”%p}enzyl qul noI | m°Jr?1 St age
A 1-]3- [7bet§?r 2 éfF Sé%Y —propenyl

et hoxy) - net homxclﬂmﬂp-aatmmﬁiﬁqmenyl ‘met hoxy) - et hyl ] - oxy] -imno]. -

“[2-[(triphenyl met hypye AS .
" acetyl]-am nol/%t_ﬁ){(4 met oxy enz oxy ﬁ’;_cégr l?ountylals 4n stage I of Example 1,

thi a--azabic ving g1ith 489 ng of \Hhe pxaduiathpbtajmesolionSkadeod de

The oper ati®n atsowey raedl 187 m$p oM tﬁt@gﬁ:ﬂédﬁe@p&mlﬁtl,zssmtahmw th 615
ng of the pro%‘%@nﬁg 'lﬂd& f Exarrple 30, using 200 mcrolitres
of quinoline t lica (eluant: nethylene chloride -

net hanol (91- 39621 L% 030 rzfp |N%ed=ll'hrt§lﬂmt 5.840{Said)ed O~CH:-ge 6322
Internal salt () { GRe-THE) Gt pha . 708y A Jend a%‘le, 6.85 (s)—6.90:

SRUCEL A SR Ty S
thia-1-azd$ c;ﬁc.l1cq 45,!131 cqm& Het-3- vi. S)GZ-tpr-mMyl()t)quuggl-H%vum The
gPe: ﬁfal gpohzc?{){gg% agélérﬂ)ﬁga%?ewzo ds s?a@g)la(%) VSt’arbl ?,thﬂ ??gdng
product is obt (s1)-13.03-13.66: mobile H.

EXAMPLE 35: Internal sal_t of (6R——(3-(E)6alpha, 7beta(z)))~1-

. (3—(7—-(((2-amino—4-thiazolyl) ((carboxy—(3—chloro—4,5-

20 aihydroxy-phenyl)~methoxy)—imino)—écetyl)—amino)-z-carboxy—s—
oxo—S—thia—1—azabicyclo[4,2,0]oct—2—en-3-f1)—2—propeny1)-4—
methylthio pyridinium | :
Stage A: 1- [3—[7beta—[[[[[1 [3-chloro—4 Sbis-[(z-methoxy—
gthoxy)—methoxy]-phenylj—z—oxo—z—(d;phenylmethoxy)—ethyl]—

25 oxyl-imino] [2-[(triphenylmethyl)-amino]-thiazol—4-yl]~
acetyl J-amino]-2—[ (4-methoxy-benzyloxy—carbonyl ]-8—oxo~5—
thia—1-azabicyclo(4,2,0] [oct-2—en—3—y1]—2—prOpenyl]—4-
methylthio pyr;d;nium iodide

The operation is carried out as in Stage H of Example 1,

30. startlng with 875 mg of the product obtained in Stage C of
Example 34 using 385 mg of 4-S—methyl thiopyridine. Aftexr
chromatography on silica (eluant: methylene chloride -
methanol (97-3 then 90-10)), 389 mg of thé desired product is
obtained. - : _

35 NMR_Spectrum: CDClj 300 MH=z
2.61-2.63: S—CH3; 3.25-3.28-3.36-3.37: the OCH3’s; 3.78 (s)-
3.79 (s): the $OMe’s; 3.44-3.58-3.72-4.01: the central CHy's
and CHy-S’s; 4.97 (d,d): Hg; 5.05 to 5.35: OCH,0, CO;CH,~®,

. ' 4 4 .
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- 94 - NVR Spectrum DVSO 3. 30t0380(n) CH[err] 5 (d);: H[err
5.60.(dd): Herr]; 5.91-5.93 (s): OCHI; 5.90 (m: CH[err] N[err]

(M HC= CH—CH[err]; 6.93 (d, J = 16) HC—CH—CH[err : 5 k§4h epaed
Herr]', Herr]'; 7.01 (s): H thlazole 8.07-8. 28 (t)} H I F
8.23 (dd) (J = 6 and 8 Hz): Herr]"; .8. 51 ) - 8. 55 (dd):

~or"Herr]"; 9.34 (d, J-8|ﬂ)ﬂew] err]" 95 d J—

Herr]"; 9.52 (d)-9.68 (d): HC-NH—CO EXANPLE 32: Internal salt of

6R- ( 3- (E) 6al 3- -4-thi
o boxy, Cor BIONTRGH3C7E) ba! 4pd Jat fal | EAL 8 U0y 602828148 (.
) - met hoxy) - |nCﬁ&pﬂ&Cﬂ@yMLEamlﬁo?&Z(sthoug Bhiazole; 6.89 (sl) CO,CH,5;

f)ﬁ?eﬁoESI Z‘b)lpé’f;%' engﬂgc{ glgrergrhtzceana ¥hlcﬁ—@ﬁ0p?&ﬁ£5) 7.66 (d,d) and
1-[3-[ 7bheta- [ ﬁl p§ &ﬂayﬁiﬂbp “Pcz met hoxy- et hoxy) -

met hoxy] - pBenﬁthgé—BxoIﬁtednphesgkbebﬁoxga—(3+hg);alpn;] Tetalz)) )-1-(3-
[2-[(triphenyl ) 5 y il _
L1 Snrna Bt g Hhattlst) osmom - Oostaoro—, s-atmrozon
t hi a- 1- azablc?BPBF zmthpyxﬂ—zmen°3~9¢ftz brémenq)72rqa§h@xv—8—oxo—5—
(2,3b)- pyrldlnhﬂﬁhﬂ0d2d516?81biow2$bloct—zlbﬁ-ypflyiznprbﬁes 1)i4d out as

in Stage H of wth 1.5 g of the product. obtained in
St age G -of Exaggﬁgﬁgﬁl Hgaﬁkgg g of thieno[?2, 3- b]pyrldlne : 1.22 g

of the explcted pr359099e§abbpalnedC§F¢EBﬂ1qubre§ invRtspe cl rofin EXxpaplert |

300 MHz 3.27 E&hrélag &§£h33§5 ﬁ§)o§ @ﬁe(%%%dﬁ8€ S5€MEnéa BnB88cége-a3- 81
(s): the =C o CH err]S's; approx 5.00

t
to 5.11: thecw?érF]mg °£ng8x eﬁlgg ér%dﬁ fﬁe° efr]-0s: 6.76 (s)
and 6.77 (s): _u@gsgg_nngmzobuso apprmiiz 6.90 to 7.50: CIII}b[err] and
H 5 | t 8 9 pth
qui ol | ne. Hf 52 §9 SSchd) 3585 g”-%h“ RS L) Slaf; g, S opldn P O
(6R- (3- (EJBal Vbeﬂﬁ%i?§)577 3(m} 7Kg (ch$ hod 42 thhh 7 Hy?
((carboxy- (5- 6yase- 3cH-dH ydanxy 6.77 and 6.78 (s): Hg thlazole, 6.85

phenyl ) - nmet ho ) | ace n car
t hi a-1- azablcéxlofgb %fgm? gl ?% ge§§ ? ?ﬁreﬂ%rldlnlum'
(2, 3b) -pyridi b@ﬁ1($&$&ﬂ}§?u(é)d)-9 95Th®lbpeth§ mobile cifsi et dbt Wi n

Stage | of EXgRRMPLE 365! #htePAal s41¢. 8fg(ai—(§m(ﬁm§1ﬂa bige€&z) M -St-age
A and 20 (3—(7-(((2-amino-4—thiazolyl) ((carboxy—(3—chloro-4,5—
dihydroxy—phenyl)-methoxy)-imino)-acetyl )—amino)-2-carboxy—8-
| oxo—5—thia—1~azabicyclo[4,2,0]oct—2—en—3—yl)ez-p;openyl)
quinolinium :
. Stage A: 1- [3—[7beta—[[[[[1 [3—ch10ro—4 5b15-[(2—methoxy—

25 ethoxy)-methoxy]-phenyl 1-2—-oxo—-2~(diphenylmethoxy)—ethyl]l—
oxyl-imino] [2-[(triphenylmethyl)—aminol-thiazol-4-yl]-
acetyl ]-amino ]-2—{ (4-methoxy-benzyloxy-carbonyl ]-8—oxo~5—
thia-1-azabicyclo(4,2,0] [oct—z—en—3—y1]—Z-propenyl] |

_ quinolinivm iodide

30 The operation is carried out as in Stage H of Example 1,
starting with 900 mg of the product.obbainqd in Stage C of
Example 34, using 0.366 ¢m3 of quinoline. After
chromatography on silica (eluant: methylene chloride —
methanol (97-3)), 384 mg of the desired product is obtained.

35 NMR Spectrum: CDCl5 300 MHz .

3.24 (s)-3.29 (s)-3.36 (s,d): the O-CH3's; 3.78 (s):
$-OMe; 3.40 (m)-3.58 (m)~3.71 (m)~4.00 (m): the central
CHy’s; 5.07 and 5.26: CO,CH,§ and 0-CH,~0; 4.94 (s): Hg;

54
74 /

L\.!

’”
-
- d

3

aen 1000 M ' AN D CACMTMVE roT0 I ANTTALY a7z 7T Q& wn/av

]




.5.79 (M : Herr]: 6.87 (m: =C-CH=CH CH err] ([err]E): his Trer(tB] qu é u%g:

L2

- 95 - 730 ng of the desired product is obtained. NVR Spect-ru 00
MHz 517 (d) resolved: Herr]; 5.41 (s): OCHI; 5. 68’(TU’”T§{E§%]i%f%;j%
(s): Herr] thiazole; 7. 12_and 7.17: aromatic and =C-
Herr]'; 8.28 (d): Herr]'; 8.15 (dd): Weé% 9.09 (d)t}
resolved Herr]'; 9.68 (d) resolved: NH, 1 8. nobile .
NH err]. EXAMPLE 33: Internal salt of (6R—(3 (E) 6al pha, 7beta(Z))) 7-
(3-(7-(((2-am no- 4- thlazolyl)ﬂé&carbox an _%fg

di hydr oxy- phen§t 94mémhoxijyi 6 o}oaée %2— ChrPbxs B-resolved:
oxo- 5-thi a- 1- agabpcys! 6l 382(R) o6l 58- em)s yegeén?rgﬂmnyle 75 (s) resolved:

t hi eno( 2, 3b) py Id{ﬁﬂgg%‘l’ S |§h§§ ng 4 2491:8;9? %I‘Qmp o(gl &Pt&rﬁn'edl &1

chr omat ogr apheq> Fob er - acet trile

82/ 18 (pH = 2. fp)—Bs0fytef 8¢ A6 &eérﬁeﬁ2p£@&n%t9$s(rmbr‘a¢n‘b?j %Rqapié&hm
DVBO 300 M8 5248 kébide=5): H[err] 5.40 (s): O CH[err]; 5.67 (d): —CH -

crtert ] Ner ) se3a80n! Mytdrnal § gﬁa‘%# @ﬁa&c@@mﬂﬁﬁi a2 B
6)-8.28 (d, J €16)( (Blﬁenqloaﬁdth{iezo-}ylm( (€arbyxy+{ Brehlora-o5-(dihydrory~

H 9. 22 1o 9 J _ _ 43;
CLfr;]SS e ﬁwfg#% -ﬁéthb&ﬁ*}lm 9 §3e£ ¥1)-lami £o ) ~ Flcdbbdty: 6ib£5L§Q

| sal
(6R- (3-([err] )E'amﬁa—a?%%a(z}? 41 ?éO? %na i?ﬁwa%f%ﬁ%"z'bﬂyl)
((car boxy-16- cginolindum

di hydr oxy- phenyl ) - rcvagig fgégﬁgg}lig) 1§cg;¥,k% r%{_ag)az. £RT 90396 8r of Example 1,

3 (d)

0x0- 5-thi a- 1- azabi ropenyl )~ im dazo
2- a)pyrldlnlunﬁgﬁﬁﬁénﬂ with13p @ﬂlﬁfoth355¥%d?? obtainéd in the previous

- met hoxy- et hoxytaget hoxgk- mghepythe 2dexoréd (product is obtained.

di phenyl net hox ethyl oxy] [
[(trlphenylnetﬁ%??égég%UFrfthgé h- ﬁ? acetic acid The operation is

carried oul5as3ia5stags.F0of CHgliaphell, (diadttng)whi 1 2(&6 § DSt ndlgh odud?
obtained in Stage D of Exanpl eg4 u5|ng 1.84 g of

Aopl | catt on No(Ob5a: 39 ﬂé%n& Rlirbandr 88: Gy Bn <21 822RE Gant o ot hyl one
chl oride -. met#aHeCHES 35) 363(@): g=OH-CHg; dés¥5 etio p¥ 0didic{m) s chewrﬁﬂh(r%
0.54: CHerr] QLghalideia(fz1thiazole; 7.33: mobile H's, 8.07-8.26-8.52-
20 9.33: quinoline; 9. 57 9.29-9.60-9.91 (m) 13. 00 (eq)-13 70
(m): mobile H's. :
EXAMPLE 37: Internal salt of (6R—(3—(E)6alpha, Zpeta(z)))—1—
(3—(7-(((2-amino-4-thiazolyl) ((carboxy-(3,4-dihydroxy—2-
_ fluorophenyl)—methoxy)—imino)—acetyl)—amino)—2—carboxy—8—0xo-
25 5—thia—1-azab1cyclo[4 2, 0]oct-2-en—3—y1)—Z—propenyl)—
qulnolinlnm
stage A: 1alpha—(hydroxy) (3, 4bis—[(z—methoxy—ethoxy)—
methOxj] phenyl acetic acid :
) ' The operatidn is carried out as in Stage A of Example 1,
30 starting with 15.5 g 2—-fluoro-3,4bis-[(2-methoxy-ethoxy]l-
methoxy ]-benzaldehyde, preparation given hereafter. 20.7 g
of the desired product is obtained, used as it is for the
following stage.
Stage B: Diphenylmethyl [2—f1uoro—(3 4bzs—[(2~methoxy—
35 ethoxy)-methoxy]-phenyl]-hydroxy acetate
The operation is carried out as in Stage B of Example 1,
starting with 20.6 g of the product obtained in Stage A
above, using 9.08'9 of diphenyl diazomethane. After

ac0/TCOM ' 00 W NOGAAANYG vATRLE 907ZT08%  0€:ZT 96 ¥0/0T



- 960 Stage B: 4- nethe*y*beﬁzyf—7beta [[[[[I-[3 chl oro-4, 5bis-[(2-
nethoxy et hoxy) - nethoxy - lcgdoxo 2- (dlphenylnethoxy) i 06bOq
ethyFT oxy] -i m nofth ‘et hyl ) - am no] -t hi azol - :
yl]-acetyl]- an1n01 @E 0- 1- propenyl ] - 8- oxo- 5- thla-
1-azabicyc|o[4,2r0] ylate - The operation is tarried out as
in Stage F of Exanple 1 starting with 14209 of 4-net hoxy benzyl

7bet a-am no-3-[(Z)- 3-chl oro-1-propenyl]-8-o0xo0-5-thia-1-azabicycl o[ 4, 2,

0] oct-2- en-2-carboxyl ate hydrochl oride (EP 0,333,154) and 3.34 g of the
pLonCtdobtaimmidmaﬁagn;ph&rabDWﬁszwBaeguahtbh@yga%hbeénﬁrOdu%ﬁyhsagetaﬁe
obt ai ne ag t hoxy benzy
7bet a- [[[[[1 [‘g’ el o???éog*{ etr("é oo f)°>‘<’§/§’e’t%%‘)é‘° 1898ptahed

met hoxy] - phen ylnethoxy) et hyl ] - oxy] -i m no]
[2-[(triphenylomet hyl ) - eunsud-dahlaaﬁh-ésao em~V

yl ]-acetyl |- a? ]-3-[( ) - i odg- 1- propenyl ] - 8- oxo-5-t hi a- 1-

azabi cycl o[4 gfoct - car boxyl at e The operation is carried out

as in Stage GA@OMQ&yqaeéﬁﬁo st 4603ng W58 + 389§ emthe product obtained in
Stage B. 1.75g¢ c gd 4 _ Cl[err
ACCEL (8-2)). “Siare "‘Pq"‘%{“%?ﬁ? L*-"F‘%*@*h? o"?gs@‘izr??’s“? o
et hoxy) - nethof@%agw' “@Qo ﬂﬁ YePH?FP-eoxy]-|n1no]

[ 2- [(trlghenzlnethymkrmmemﬂtﬂbhldsofaterB oateb;lhn Stage C of Exampie21O
-am noj - 2fp( s@%&%%?%ben%@{3°§y CaE ﬁ& Lr@dﬁé% EthEh%d aggaglcygfﬁé I,

[oct-2-en-3 y%&F

operation is @R&y OoR Sﬂ&ééaH 6ﬁlEﬁaﬁﬁ|@ethsﬂene|ﬁglmraﬁes?e ng of
the product obiceitond (19555996 @.9ugi B €hd08egikel! profiuct is obtained.

I m dazo[ |, 2- alRpykl e, Af B chromat ography on silica (eluant: methylene
chloride « ne &50 nmg of the degired product is obtained. NWR
Spectrum CDCEF€rr] 3001NH2 3. 1353, 291F§7 Bmgg 3.36 (s): the OCH err]'s;"

3. 43-3. 5518. 73rémakicR) 1640ecaBbral Pabgrph-3 and CHerr]S's; 3,78 (sd)

O M; 494 (d _d H 5.17 to 5.35 |
éﬁér] 43 (dt)sg ) 3Pﬂeey3wsﬁgﬁ} FL}“PXYN £ ﬁ?réﬂi Ii ds—[ {9 8>CH-I~
6.25 (mM: —CHmSHbexy}ethekaEhetﬁoiﬁ]éphenyﬂekabetbtazoIe 6.89 " C}+I[err]
6.85 to 7.40: 0-C rgkORRbrGesGHE Sarti8h bt aé $R S€adl’ p'he" Ekanpi@ 1,

_ and 1.05 g of the desired product is obtained.
- 20 IR Spectrum: CHCl4

O-NH, : 3340 cn™!

c=0 1744 cnm”! ,
starting NH, + 1620 — 1580 — 1498 cm™"
Aromatic S

25 Stage E: [[[1-[2-fluoro-(3,4bis-[ (2-methoxy-ethoxy)-methoxy]-
phenyl ]-2-oxo—2~(diphenylmethoxy)-ethyll-oxyl-iminol [2-
[ (triphenyl)-aminio]-thiazol-4-yl acetic acid

The operation is carried out as in Stage E of Example 1,

starting with 1.05 g of the_prdduct obtained above, using

30 0.777 g of oxo-[2-[(triphenylmethyll-amino]~thiazel—4-yl
acetic acid (Belgian Application No. 864,828), and 1.74 g of
the desired product is obtained, used as it is for the
following stage.
Stage F: 4-methoxy benzyl 7beta—[[[[[1—[2-f1uoro—(3,4bis—[(2~

35 methoxy—ethoxy)—methoxy]—phenyl]-2—oxo-2—(diphenylmethoxy)—
ethyl J-oxyl-imino} [Zb[(hriphénylmethyl)—amino]-thiazol—yl]~
acetyl ]-aminol~3-[ (2)3-chloro-1-propenyl—8-oxo—5—-thia—-1-
azabicyclo[d,2,010ct—2—en-2—qarboxy1ate

''''''''
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- 97 - 8.05 (d, d) Herr]'; 8.38 (d,d): Herr]'; 864 (d d): Herr]'; _
9.11 (d,d): Herr]"; 7.97 to 8.19 (d) the NH s. Stage E: Internal salt of
(8R- (3- (E) 6al pha, 7bet a(2)))-1-(3- (7-(((2-amni no-4-t Ejﬁ'mtrasBeenRe placed °

((carboxy-(3-chl oro-4, 5-di hydr oxy-

phenyl ) -'met hoxy) - |n1no) acetyl) am no) - 2- car boxy- 8 0X0

t hi a- 1- azabi cycl o[ 4, 2, 0] oct - 2- en-3-yl ) - 2—ptopeRryl )

i m dazo(1, 2- a)pyrldlnlun1 The operation is carrled out as in Stage | of
Exanple 1, starting with 489 ng of the product obtained in Stage D above,
and 187 ng of the Qhaeefeéanaeaush tareRkai 886 a8V Spes éUﬁ1oEm@£% Ye

3.62: CH2S; 5. 9
=CHCH err] ([& FF%U} ?5 s) ) 8% Ft?hPasgvsé %ggglfﬁ %b%ﬁe' E%Ei%rr]
aromatic and @Hiém-erérﬂrmerﬂKyE?en2Y337beE?eam}naﬁa-[éﬁ)}3€¢h£one—hﬁd

?Sr? n{:ir% erbeh l]—@aokblsatﬂﬁaLﬁlazkgfég$lotﬁeﬁrbl{c@—iBeﬁn) 8. 44
(o1 el sobBohka ok, Penboh e bt Chtonafagpabhi bb $1516k (SLPoRbal pha.
gbﬁtg(Z))) ﬁ meshyle?e(CBlannde 4- ebhazo?yétatécenboxy)(31ch70g00ﬂ the

i r ox e 0 0 ) X
arabi oyt of 3851 E| BE¥AuCk L RopRAEhLA) - BOLAE0S T EM POKIE Bend Eo Pt ouAg |
Stage A 1- [3$F49§ta [TI[]1- [3 chloro 4 5bi s-[(2- nethoxy- et hoxy)
- met hoxy] - phesyhbe269x4~ﬁe(:ﬁbnb_eb¢hﬁyl hybsgtaet DV { 1-p2yE1aeisol 3, abis—

2-1(t ~4-yl]- )
hoct vl ] - aenof (-HEhoRTEREhOKEI SARLRCHY L By} 1-2- -2 (diphenyl-
t hi a- 1- azablc?@tb?xyi-thtbstozyéﬁ1819¢] P2pf Obeighénylmethnl/)-+amino 1—
pyridini um i ogh§igzo1— 1Thsc3991aLaﬁﬂnb§-§a[(z £&66651l§k EP1 L8 Obxo—~5—
Exampl e 1, g n? ? E duc obt gi ne t age C of
Exanpl e 34 useﬁ% gBaﬁﬁ 6?7313 ﬁe?h@ o¢ TETCREDOXY %hronatography on
silica (eluant: neThgl eperahioni ile eanfiéanmﬁt(ﬂg n t Seag 06 10f ) Exab®leul pf
the d A 63:
oo™ B8 DEORELn2bh b RE o BE R C%“@“%%}#ﬂé*%?i f@“ s eve
[err] OVE's; 39498, 5@335¢21H361Pr?ﬂ%°€eh$r%@ Tiped s | ' BE ohed 2?12?%C°Et
4.97 (d,d): F{emz)) 5,05 to 5.35: OCH err]0, COerr]CHerr]-[err],

Stage H: 1-[{3—-([7beta-[[[[[1-[2~-fluoro—(3, 4bis—[ (2—methoxy—
ethoxy )-methoxy }-phenyl }-2-o0x0~2—(diphenylmethoxy)—ethyl ]—
20 oxyl-imino] [2-[(triphenylmethyl)-aminol-thiazol—4-yl]}- '
acetyl]—amino]—2~[(4—methoxy—benzyloxy)—carbonyl];8—oxo—5—
thia-1-—-azabicyclof4,2 0]oct-Z-en—B-yl]—z-propenyl
quinolinium jiodide
The operation is carried out as in Stage H of Example 1,
25 starting with 814 mg of the product obtained abové, using
0.337 cm’ of ‘quinoline. After chromatography on silica
(eluant: methylene chloride —~ methanol (98-2), 368 mg of the
~ expected product is obtained.
NMR_Spectrum: CDC13_300 MHz
30 3.31 to 3.35: the 0-CH3’s; 3.45 (d, J = 16): CHyS; 3.51-
3.81-3,94: the central CH,'s; 3.79 (s)-3.80 (s): the

©-0-CH3’s; 4.91 (m): Hg; 5.15 to 5.30:'io;cn2—§, 0—CH,—0;
5.83: Hy; 6.05 (ml): =C-CH;-N®; 6.31 and 6.35 (m): the

35 O-CH-$’s; 6.49 (ml):; —CH,—CH-CH; 6.72-6.75: Hg thiazole;
6.87 to 7.40: aromatics, CO,~CH~$,, CH=CH~C; 7.90 to 8.20:
quinoline, 8.40 (d,d): Hy’; 8.90 (d,d): Hy'. | .
Stage I: Internal salt of (6R-(3-(E)6alpha, 7beta(Z)))-1-(3-




- 98 - CH err] N er 1H); 5.56 (m-5. 85: CH[err}ﬁkeffi—f&+&—~6—24r6 39

;
CH=CH CH err] ([Lrg E;; 6.78 (sl): Herr] thla2ﬂ|
7 to 7.

CrCrI) efr]CHerr][err]; 1) 40: [err]C, aromatic and EW@CQ ‘"‘]dE)
7.66 (d,d) and 8.90 ( m thiopyridinium Stage B: | nt

(6 (3-(E)6al pha, 7beta(2)))-1-(3- (7-(((2- an1no 4- th

(

(car boxy- (3-chl oro-4, 5-di hydr oxy- phenyt 102 met hoxy
) -imno)-acetyl)-am no)-2-carboxy-8-o0xo0-5- thia-1-azabicyclo[4,2,0
]oct-2--en-3-yl)-2-propenyl)-4- nethylthio pyridinium The operation S
carried out a§7+b(SRegmihoeli—Ehdapoblyl) é(aarbogy¥13h4€6£hyﬂ¢o&y+ae pr oduct

bt ai ned — . .. L
Spect rum &E%ﬁgﬁs%é%‘%” SPeAOL-4GaLE €5 BhEANEL2 Saf ""*m’ferqs
2
5.13-5.17 (d)thipslrpzabicyclal4g (Pdoctf%ml-{*zv )—2592@?
‘N err] - CH[errhuiﬁoZinlﬁﬂH-CH[err] ([err]E); 6.77 and 6.78 (s) Herr]

t hi azol e; 85 to 2 C, 3
(5125, 62 0, d) - 9. BB ﬁ?fff??ﬁ“* HB ParHee Ga Nuf Coah it dekihote 8,
| nt er nal salts IFGRQ(BI k) 857 pha, of bkkey(FF9dugt ob ained above, and
gBh(g (((2- ﬁn1me)4 ﬁbl6£0§Né)@ééﬁﬁé@oﬁﬁ?§@c€hi@;@%ﬂlébifd. o

i r ox e oxV) - iaLA0) A am no car box -
oxoy5 thYap1-§§§b§8y%E5§§ b@%@ %°§C€%¥3 yl)-2-propenyl) éU|noI|n|un1Stage
A: 1-[3-[7bet -1 #f[the[Bgthl 0P 04, 69) sre¢solved hadyCH~$; 5.70 to 5.90:
et hoxy) - nﬁahoa»n%n@hsﬂalix Z- ?X942<&d'@hen7/'s”f?tmya %%1? wy'afsmeic and
[2- [(trlphenyl hyl )-a t hi azol y acet L am no
met hoxy- benzyfBx hi%fﬁ%ﬂyl? 38 BRdi 5-CHTTE-GH 2z ichof :
[ oct - 2- en- 3- y+¢Haen$op§ny713qu(nDtlmm 8 pof7 deo 9. 581animm&£ﬁepn is

~carried out a? b 6- %? ggpé starting with 900 ng of the product
obtained in S usi ng 0.366 c errl of qU|noI|ne After
chr omat ogr aphEREBARE ”- o3y | ZnEleerers gtbisnh(Irmekhoxy-3))

384 ngy of15heeﬁh6xyfmhecndﬁp] béniﬁndem@de NMR Spectrum CDCl [err] 300 MHz
324 ()3 295034 . 30 Lhullo o2 Gliffddody Bedbalddiyds ']~ OVe: 3. 40
_ . . A mixture of 74.3 g of hexamethylene tetramine and
‘ 125 cm3 of trifluoroacetic acid is agitated for 2 hours at

80°C, then a solution of 34 g of 3~fluorocatechol in 130 cm3

20 of trifluoroacetic acid is added and agitation is continued
for 2 hours at 80°C and for 16 hours at ambient temperature.
The trifluorocacetic acid is distilled off under/reduced -
pressure, . the residue is taken up in water and neutralized by
the addition of potassium carbonate until a pH of 7 is

25 achieved. After filtration and extraction with ether, the
extracts are dried and evaporated to dryness under reduced
pressure, and 39 g of product is obta:ned, used as it is for
the following stage.
Stage B: 2-fluoro-3, 4bis—[(2—methoxy—ethoxy)—nethoxy]

30 benzaldehyde _

261 cm3 of N—-ethyl diisopropylamine is added to a
solution of 39 g of the product obtained above in 390 cm3 of
acetonitrile, the resultant mixture is cooled down to -5°C
and 113 cm3 of (2-methoxyethoxy) methyl chloride is added

35 slowly, agitation is carried out for 16 hours at ~5°C. The
acetonitrile is evaporatad off, the residue is taken up in

250 cm3 of methylene chloride then washed with N hydrochloric
acid, with water, with N soda then with water, followed by
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CH err]'s; 5.07 and 5.26: COerr]CHerr][err] and O@W
H[err%_\

- Herr 6.00 to 6.20: =CHCHerr]-Nerr]; 5.99 (s) r estals 88gdi . r] CH‘O
6.38 (mM-6.55 (mM: =CHCHerr] ([err]E); 6.75 (s) resol

t-hi.azole; 6.85 to 7.40: aromatics and =C CH=CH CH err] W”ﬂ 08 to
~8.26 (N)-8.42 (n)-8.95 (n)-10.49 (d): quinolPde and tage
B: Internal salt of (6R-(3-(E)6alpha, 7beta(z)))-1-(3-

(7-(((2-am no-4-thiazolyl) ((carboxy-(3-chloro-4, 5-dihydroxy-

phenyl ) - nethox?FYiﬁgnofllheélyg)aaﬂ1ﬁb?quQQI@@xyoEﬂtvnﬁss under reduced
thi a-1-azabi cyﬁi»e&éuzeO] @Qtsdeaf y&au&pmp&%inea WA APl {1 um

h ing with
364 np of 1 ho BIBANREOGHPRRRAGOR, o1 LR (ehiReT Rebiylina il !

desi red producacetonet £96ed)) anmwmspe@tcmnth@mm Ndtzoduct3. i35 to 3. 70;

CH2S; 5.11 5d Bta1§éd5 15 (d, J = H6 5 32 (0)-5.34 (s);
[err]-[err]- 5 éEz F{err% =CH-CH err]-Nerr] 6.36 (m:
=CHCHerr]; 6 DC 3h%9° aromatic and H err] thiazole;

13380 nobi | (]a-3l-33378303’88(§5= Stb@-0CH $5s ; CﬁUMl (SIB—S.%'Ilﬂ(-Q) 2917& a-CH '(ST:)
(6R—(3E?(I3 6al %56 B"‘P?Z t‘&? yé?s‘?%%%ﬁr 7 }x‘f’féé )
~ ((car boxy- (3, @l@ﬁ)hy J = 1.5-9): Hy; 7.59 (44 J = 7 5- Hj
gl ;ngr gp?egzﬂ;ﬁlm_m ng%?ﬁe@l yéél@mﬂobeﬁawm:fpm, -7#:t-ian(|zu) ))-1-
. Stage A |al phgg *1?%?85(%734%“%5 ?\ge%%g ( %)%—(3 4 tméﬁﬂ -I%nyl
acetic acid fluoronh?mylﬂmme&h@xw)ﬁmmzn¢)fﬁb@tultﬁanxndiizrnathﬂxﬂaaﬁqxar
1, starti ngsxmfhiﬁ-éz&fc;éww ﬁ,&f&&iﬁ%ﬂmj Z»Lzﬂsi%dnyn-
nmet hoxy] - benzajde p. rat1 ven hereafter. : of the
desi red product™ %%!5ﬁ%e§ ﬁ@ﬂﬁy is for the follomnng st age.’
" St age .B: Dﬁoheﬁi;dgethyl1{234[1mtn-(B[[4H15—|[z-251m:fmx(ya 4bis—[ (2-methoxy—
et hoxy) - ”EthoX&ﬂh&*?ﬁuﬂéEﬂﬁﬁgf”%méﬁfifﬁfioxo—2—(dlphenylmethoxy)—ethyl]— _
oxy]—imino] [2—((triphenylmethyl)—amino]—thiazol—4—y1]—i )
acetyl]—amino]—z-[(4—me;hoxy—benzyloxy)—carbonyl]—B¥oxo—5-
thia—1-azabicyclol4,2,0]oct—2-en-3-yl]-2-propenyl-
20 imidazo(1,2-a)pyridinium iodide
The operation is carried out as in Stage H of Example 1,
starting with 704.5 g of the product obtained in Stage G of
Example 37, using 0.25 enm3 of imidazo(1,2—a)pyr{dine. After
chromatography on silica (eluant: methylene chloride —
25 methanol (95-5)), 275 mg of the expected product is obtained.
!ﬂg_§ggg;;gm' CDCl3 400 MHz
3.32-3.33 (s): the —OCH3'S, 3.46-3.47 (d): CH,S; 3.78 (m):
the §-0-CH3’s; 3.53-3.81-3.95: the central CHy’s; 4.82: Hg;
. 5.7B: Hp; 5.00 to 5.32: OCH,0-, CO,CHy$, =CH-CHN®; 5.40:
~ 30 the other H of CH,M®; 6.32-6.37 (s): 0-CH-$; 6.28 (m):
CH,—CH=CH (AE); 6.74 (s)-6.76 (s): Hg thiazole; 6.8 to.
7.40: $c, CdCHz—oz, aromatic, =CH-CH=CH (AE); 7.84 (m) to 9.13
- (5H) imidazo pyridinium.
Stage B: Internal salt of (6R—(3-(E)6a1pha, 7beta(Z)))-1-(3-
35 (7-(((2-amino—4-thiazolyl) ((carboxy—(3,4-dihydroxy—2—fluoro—
phenyl)-methoxy)—-imino)—acetyl)—amino)—2-carboxy—8—-oxo-5—
thia—~1-azabicyclol4,2 0]0ct-2—en~3—y1)-Z—propenyl)—
imidazo(1, z—a)pyridiniun
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The eperation is carried out as in Stage B of Exanple 1, . starting with
.20.6 of the product obtained in Stage A . above, using

dehenyI di azonet hane. . After

chromat ography on silica (eluant: cycl ohexane - ethyl- ThlSSheetWﬁm plac

g of the desired product is obtained. IR Spectrum CHCl[ 1"13600
s«cnferr] and 3530 cnferr] C=0 1733 en{l@drt Aromatic

1588 - 1498 cnferr] Stage C; D phenyl nethyl [2-fluoro-(3,4bis-[(2-methoxy-
et hoxy) - net hoxy] - phenyl ] - pht hal i nm doxy acetate The operation is -
carried out as in Sm@gep@ratlﬁmaipleatribdrbuhgannﬁh Stagg pf oEhExamplgct ,

.obt ained abovetarhfil mw@%os.aaa?ytﬁe g&haﬁa 4ifba IR PHLCBEevions

chloride - acetone (95 e5|re
Spect rum cHCEt@gey @nd 116.2 r999f tk?54351l?§7P€ﬁFEFF]1¢«ehteiosd1619 -

1597 - 1498 cHNMBr SpeSitage: DDMSOpBOOyMHEthyl an1noxy [ 2-fluoro-(3,4bis-[(2-
met hoxy- et gox t h e . carried out
as in étagg Déé OF %ﬂx%] % ?Qléfﬂ Fﬁfhg agzeg zguééa?s obt ai ned.
| R Spectrum émelpeﬁp](aumwpag ; 5. 64—53950(amfe0rpn ©6.25 (m): 1744
cnferr] StartcnchHLeSrb1t6 93648): éﬁBQH-cﬁﬁSSGC%ﬁérhAmWHtkg"S&ﬂ&e E:
[[ [1-[2-f1uogou(3¢4 Fﬁe ng% si bhoé%; # % 8.0

phenyl | - 2- oxo 8- ¢ dPpd § b y? fn¥5] *B2BOL BT nb}p5728-05 (dd):

[ (triphenyl)-Hgi nehdt Hg&dz0B~22y(dac8tB8 £did): ThH, 0peBaB0e8.46 carried
out_as | n16t agmE Al Exagpl 6914?skasL9ngsW(ab 1c§5uﬂ-8fot hg B508ups_
obt ai ned abov

exo-[ 2- [(trlpﬁeﬁy ﬁ@ghyWP éﬁFnHIsthlazol 4-yl acetic acid (Belgian
Application No. 864,828), and 1.74 g of the desired .product is obtained,

used as it i SgkRipiRC3H TRLLEHaT! 898 of (6R-(3-(E)6alpha, Theta(z)))—1
(3—(7-(((2-amino~4-thiazolyl) ((carboxy—(2,5-difluoro—3,4— -
15 dlhydroxyphenyl)—methoxy)—1m1no)—acetyl)—amlno)—z—carboxy—B—

oxo-5-thia-1 —azab1cyc10[4 2 0]oct—2—en—3—y1)—2~propeny1)-
imidazo(1,2-a)pyridinium _
Stage A: Methyl [2,5—d1£1uoro-3,4bis—dihydroxy]—phenyl—hydroxy
acetate . '
20 - The 6peration is carried out as in Stage B of Example 1,
starting with 3.30 g of [2,5-difluoro-3,4bis-dihydroxy]
phenyl hydroxy acetic acid and 2.77 g of dlphenyl
diazomethane. After chromatography on silica (eluant.
cyclohexane -~ acetone (6—4)), -3.75 g of the desired product
‘25 1s obtained.

R tru
Complex absorptions OH/NH reglon
c=0 1752 cm™!

.Aromatic 1630-1535-1485 cm™"
_30 Stage B: Diphenylmethyl [2,5-difluoro-3, 4b13—[(2—meth0xy—
ethoxy)-methoxy)—phenyl]—hydroxy acetate
2.96 g of d;isopropylethylamine and 10 cm3 of methylene
chloride are added to a solution of 4.21 g of the product
obtained as in Stagé A in 45 cm3 of'méthylene chloride.

35 The mixture is cooled down to —5°C and 2.71 g of
methoxyethoxymethyl chloride and 5 cm3 of methylene chloride
are added slowly. The whole is agitated for 30 minutes at
-5°C and poured into 0.1N hydrochloric acid (30 cmd),

b313L5 36710
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Stage F: 4-met hoxy benzyl 7beta-[[[[1-[2-fluoro-(3, 4bis-[(2-
nmethoxy- et hoxy) -mnethoxy]-phenyl]-2-o0xo-2-(di phenyl net =

“-i'mi N6} [2-[(triphenyl nethyl)-am no]-thiazol-yl]-

acetyl]-am no]-3-[(Z)3-chloro-1 -propenyl - 8- oxo-5-t hi a- lsmwaPhSBwnkekwm
.azabicycl o[ 4, 2, 0] oct - 2-en- 2-car boxyl ate . - ' 1m|"uwuul m

- 101 - The operation is carried outl®s-in Stage

starting with 1.74 g of the product ‘obtai ned above, using 0.784 g of

4- met hoxy benzyl 7beta-am no-3-[(Z)-3-chloro-1- '
propenyl ] - 8- oxmSdwed -Hy mmu;mig)[ahdz wWashdeig Zridh 2 sadnurateldltsel wnidn

E ST b v e ik o O o Tl 5
En(etz h(r)rg;)hoé%};}jwe:?rﬁgﬁﬂ ngiﬁﬁm%ﬁ@%@%ﬁd(og :;])-:;caand
LIRS b cpli g cRtun G s S ol
carried vt a3x msietgn o ggsgﬁaf L
(oferr] oo Al B LT A B Had BT T 0

et hoxy) - nﬂtdwomdzmemd-]rs%morg% (cdi‘ﬂhe%&'di&tﬂl@w) ethyl]- oxy]-imno]

[ 2- [(trlphenylnet I -an1no -t hi azol - 4-yl ]
acetyl]- am nof “Benzyl oxy) - carbonyl] -8:0x0-5- thia-1-
- azabi cycl o[ 4,2 14]].(&:&172, e‘.rh\?,_ﬂd = -1&,pideReyryl= @uisnol i ni um i odide - The

operation is carq4¢£ (ﬁﬁ qf in Stagq H of Exanple 1, starting with 814 ng

of the product obtaﬁ%ed ‘ab qu“ﬁato 337 cnB of U|noI|ne After .
chr omat ogr aphyPt®9e5iG5 Qighanylmet @I%%ﬂ‘%@ Zroethoxyr) 368

g of the 18X petiky)-abttHosx -qmewlqd- Hﬂb@ﬁm@asayma&ml:{eerr] 300 Mz
3.31 to 3.35: the hgéH[oyef]@ :Stz)n &Q(rr d[ }?é@ asail[negt]a%e Jf E%ca%\]pleé 9|4,

the central CH err]
startlng with 4.419 g of product obtained as above, using

1.41'g of hydroxyphthalimide and 4.12 g of triphenyl-
phosphine. After chromatography on silica (eluant: methylene
20 chloride — acetone (97-3) then cyclohexane - ethyl acetate
{(1-1)), and 2.56 g of the desired product is obtained.
NMR Spectrum: CDCly 300 MHz ,
3.33 (s)-3.36 (s): OCHz; 3.50 (m)-3. 91 (m): O—CH,—CH,-0;
5.20 (A,B system)-5.26 (A,B system) OCH,0; 6.26 (s):
25 -
. ?. - |
—CH-CO,; 6.94 (s): CO,CH Phy—; 7.15-7.3 (m)=7.76 (m):
aromatic H’s
. Stage D: Dlphenylmethyl aminoxy—[z 5-dif1uoro—3 4bis-[(2-
30 methoxy—ethoxy)-methoxy)-phenyl] acetate
The operatidn is carried out as in Stage D of Example 1,
starting with 2.537 g of the product 6btained above, using
0.21 cm3 of hydrazine hydrate. After chromatography on
silica (eluant:. cyclohexane - ethyl acetate (1-1)), 1.67 g of
35 the desired product is obtained. ' -
NMR_Spectrum 19F: CDClgy
135.5 (44) Fg
139.8.(ad) Fy
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[err]=0-CH err]'s; 4.91 (m: H[er-], 5.15 to 5.30: [err] -CHerr]-[err],
OCHerr]-0; 5.83: Herr]; 6.05 (m): =CCHerr]-Nerr]; 6.31 and 6.35 (m:
-the O CH[err]'s; 6.49 (m): -CHerr]-CHCH 6.72-6.75: Herr] thiazole;
6.87 to 7.40: aronatics, qurr']-CH-[err], CH=CHC, 7.90 to 8.20:

qui noline, 8.40 (d,d): Herr]'; 8.90 (d,d) H err] S’ége | : Internallcegllt
“of (6R-(3-(E)6al pha, 7bet a(Z)))-l (3-. 10 . This Sheet Has Been Repla

- 102 - (7-(((2-am no-4-thiazolyl). ((car boxy- ( 3, 4-di hyd “\“‘m\“\
phenyl ) - met hoxy) -i m no) - acetyl ) -am no) 2- car boxy- 8- oxo- 5-

thi a-|-azabi cytdmlpa 2 014oct - 2-en- 3-yl ) - 2- propenyl ) qui nol i ni'um

operation is Q%%lg =Quioag§ in Stage | of Exanple 1, starting with 357 ny
- of the product taln (rjﬁabove and 176.9 ng of the desired product is

col | ect ed. NI\/F?-'lSSbéﬁru DVSO 300 MHz 5.14: the Herr]'s; 5.41 (s)
resol ved: ocrstraeae]n aﬂmfméehfmqmqmuﬁ[wm—e@ww J =

8.5) and 6.50 gex .éj):réh —Q%H—e(d:] Het 1_]-oxy]—1mn01

- CH=CH CH[err] éﬁjﬂg) rrh_ﬁé fo g rE]XAI\/PLE

8. 07 to 9.58:
.37: 2-fluoro-3, 4b| SPI‘[Q %pmtéan it Inam;m)ieﬂatdub(;ds banz&ﬁ@l;ﬂd@ﬁtmﬂe 1,

2-f1 uoro- 3, .4bige i Wt}p hye he p J%Q(tdﬁt?aﬂ'teci%.ls tgmé)fprevious

hexanet hyl ene tetra e and err yoroacetic acid |s agrtated

for 2 hours atS%Rg% r‘}%“ﬂt@?d“%cﬂ%t‘f’iﬂ{%‘f ﬁF’gPtlﬂn Lye Ghyt ~in 130
cnferr] ofiarithimdablet+y¥]l hEcktic adied (ai‘edscagubeaa iiomn thee cnaritgzrared for 2

hour s at 80[er ﬂ'[ﬂﬁf

trifl uoroacetrc‘lggla%gj‘r's drﬁr?rl cfSBo )uggler reduce ﬂ&e{% Lﬁ’h G\QtrheSIrlelscr due

i s taken up |M%@tamM¢%|<¥@d’WQhemh%ﬂQﬂn b‘#GTﬁ)l)assru?ﬁQ:Q what e
until a pH of thd sd@g:ﬂ@a/?&odﬁd@rlg IdBtatned). and extraction with ether, .-

the extracts ggg grrﬁ and evaporated to dryness under reduced pressure,

and 39 g of tained, used as it is for tthoIIowng st age.

'St age B: ZLEI URG-ENEB, ¥ bi s- [ ( 2- met hoxy -anproe.) - hon ]| benzal dehyde
general absorptlon OH/NH

c=0 . 1740 — 1727 cm™!
C=N | o |
Aromatic + | 1615 — 1597 — 1526 — 1495 cm™ )

20 Heteroaromatic ,

' Stage F: 4-methoxy benzyl 7beta—[[[[[1-[2,5-difluoro-3,4bis-
[(Z-methoxy—ethoxy)-methoxy]—phenyl]-2—oxo-2—(dlpheny1-
methoxy)—ethyl]—oxy]—xmxno] [2—[(trzphenylmethyl)-amlno]—

. th1azol—4—yl]—acetyl]—amino]-3-[(z)~3—chloro-1—propenyl]—8—

25 oxo-5-thia-1-azabicyclol4,2,0]oct-2-2-carboxylate

The operation is carried out as in Stage F of Example 1,

starting with 1.12 g of the product obtained above. After
chromatography on silica (eluant' methylene chloride - ethyl
acetate (9-1)), 979 mg of the expected product is obtained.

30 NMR_Spectrum: CDCl3 400 MHz
3.08-3.20-3.40: CH,S; 3.34-3.35 (s): the C-0-CH3y's; 3.54-
3.92 (m): the central CH,’s; 3.80-3.81 (s): Ar-0—CH3; 3.70-
4.00: CH=CH,Cl; 4.95-5.03: Hg cephalo; 5.16-5.25: OCH,0,

, CO,CH Ar; 5.75 (m): =CH-CH, (A2); 5.85-6.00: Hy cephalo,

35 =CH-CH,; 6.26 (d, J = 11)-6.35 (m): C—CH=CH-CH,Cl, ArCHO;

' 6.70-6.78 (m): Hg thiazole; approx. 7.00 to 7.35: aromatic
H’s; 7.80-8.30: NH-CH.
‘Stage G: 4-methoxy benzyl 7beta—{[[[[1-[2,5-difluoro~3,4bis— -

aen7ennTh . LA A b



261 criferr] of N-ethyl di i sopropyl anine i s added to aLiﬁggiLﬁgﬂgi_§gdg,ﬂi _
the product obtained above in 390 cnferr] of acetonit resul t ant
*mixture i s cooled down to -5[err]C and 113 cnferr] of (2- géMﬁhhmx
met hyl chloride is added slowy, agitation is carried o
-5[err] C. The acetonitrilo is evaporated Ovm; t he re5|d E \‘me\m
“250 cnB of nethyl ene chloride then washed™ 9% N hydroch mnth :
water, with N soda then with water, followed by
- 103 - dryiP filtering and evaporatln to dr ness under reduced
pressure. 49.5 826P35P83§ tP?*MBrBPHBﬂ*“%‘Eheﬁtl ofr Ekekenylsi|ica
(el uant: net hymebhogi)oektgli-ogeloininds- I2)( eﬁﬂléﬂeﬂym&hyma—ﬁﬁsm}d

duct bt 73 3 t
ik Y e R B R SR
(m: the centrér zirpeabigycigligc?, 0 2-e0-2ueaybexylate) : err]
;b59 Eg?)f :I 7.5-9) ThH(SoﬁEANE’lEnSBf] d:afﬂdl?al o6el a%oin(ﬁfhéé GE?]ﬁaatﬁ&aple 1,

fa z ro
e Al o e e el e i
5-thi a- 1- azabl€§CFBF4GEP9Ft9€tPE°éﬁCB i$)obtainednyl ) - |n1dazo(1

2t ﬁégygl trir% '?Ih g)rgsﬁageenﬁ\ 1lth3tfrﬂéeaat[HH-llﬁggsiéaﬂﬁmof&ibmi&-(@(fﬁhmo Ry—
e
[ 2- [(%/r. pheny|¥rlé?§ ? %FﬁBTY?ﬁPﬁé PE ?y x*g‘{XlPhe“ﬁ']‘ethd}"% 11-
acet yl ] - anl @o] o2y Jtimimohok3-béhridbeyyinethph)+aning]-ckinidaol—4—yl]l—
thia-1-azabi Cyaée{:élg*%@ﬁ&#zﬁrr 8- Loz PLOOREY L oxy J-E440ony1 1-8~0ox0—-5—
(1,2-a)pyridi éun1| d EE & atlon I's carr]ed out %. in. Stage H
of Exanple 1, SRIRT ﬁzﬁPf‘ﬁY‘?bﬁ‘ ggo Tt ptoRicd— %IE?TWP?PEHage G of
Exanpl e 37, usim@dﬂzab1czfabpyrtdlnhudaiadﬂdé a)pyridine. After

h t h
ST o B0 s S LEAATOH S LMD Gkl o ORI sl
3.32-3.33 13) :staptingyékh] 737 rsgmaf sthe prgduck ebtained aigoyen usieg 313
[err]- O CH[ er rig sof 3imdd32811 3295)p bﬂdﬂl@é‘l r Ae€EE %mx}oxﬁat&gﬁ@phﬁ[&ﬁ rdilica

§CL?CHF£$;{k[eEe? aég Omeghyfx}+ Ch oride lereiha { l;§L§J), 350 mg of the.
desired product is- obtained. _

NMR Spectrum: CDCly 400 MHz
20 3'32—3ﬁ33_3'34 (s): C-0—CH3; 3.53-3.92 (m): central CHy's;
3.30-3.80: CH,S; 3.79-3.80 (s): Ar-0-CHy; 4.94 (44):
Hg cephalo; 5.80-5.88 (d) after exchange: H7'ceghalo;
. (o) .
(td)-6.31 (td): =C§rCH2N©; 6.31 (s)—-6.37 (s): Ar-éﬂrcoz;
25 7.84-8.18 (d): CO-NH-CH; 7.86-8.02 (m): heterocycle; 8.32
to 9:18: imidazopyridine; 6.75-7.45 (m): aromatic, Hg
thiazole, CH=CH-CHp, COp~CH-§,; §.16-5.30-5.43: CHp—N°,

OCH0, ArCHz—OE:. :

30 Stage I: Internal salt of (6R—(3—(E)6a1pha, 7beta(z)))-1-(3-
{7-(((2—-amino-4-thiazolyl) ((carboxy-(2,5-difluoro—3,4-
dihydroxyphenyl)-methoxy)—imino)~acetyl)—amino)-2—carboxy—8—
‘oxo—5-thia-1-azabicyclol[ 4,2, 0Joct—2—-en~3-yl)-2-propenyl)—
imidazo(1 2-a)pyridinium

35 The operation is carried out as in Stage I of Example 1,
starting with 344 mg of the product obtained above. 170 mg
of the expeéted‘product is collected. -

BMR _Spectrum: DMSO 300 MHz
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the ether H of CHerr]Nerr]; 6.32-6.37 (s): O-CH[err];

CH-err]-CH=CH ([err]E); 6.74 (s)-6.76 (.s): H[err] thlazole to
*[err]C cocH err]-ol[err], aromatic, =CH CH=CH ([e W‘mﬂ
(5H) imdazo pyridinium Stage B: Internal salt of (6R—(3 ( ” ,u

_Theta(z)))-1-(3- (7-(((2-am no-4- thlazolyl)

((car boxy- (3, 4-di hydr oxy-2-fl uoro- phenyP -

met hoxy) - i'm no) - acet yl ) - am no) - 2- car boxy- 8- oxo-5- thi a-1-azabi cyol o[ 4,

2, Joct-2-en-3-yl)-2-propenyl)- 1imdazo(1l, 2-a)pyridinium _

_104- - Bhd Gopfaidat:i dfy icephandioi;ed .0t (a9 :i H,Stephallost Sr.29ngm)ist h 275

nmg of the product obtalned in the png|ous stage, and 116.2 ng of the '
ctrum_ DVBO 300 MHz 3.60: CHerr]S

d d d bt d.

eiirg 15)1“()@;J (élhf%@ 7533(1@&)5 gll\ng'*e-’&’#y o780 (Pd)5. egopajticcH §PPPP<|Férr]

. 64:5. 65 (s) wmt:m[-erﬁr]&o A28 )it meuolea $186. 93, a0):: chiHchiHcay [ €BED:
23 g gg (dd) - Hbfgﬁpf-a@ﬂx@[ﬁg?b-a §§7§?§ d 2878385 'H[%rﬁb EF §Z%Ferr]
. 30- 8. 46 (n><ﬁq’ aﬁﬂﬂﬁﬁﬁﬁineg 83 03P-- 355606)C—§ﬁ:ﬂﬁ+c 9847osbeg 13-
be g;%))ngbmbbﬂﬂeSH's .EXAMPLE 39: _IntFrraI saltbof (6R-( 3- (F?6alphg .
7bet a - r box | f,] uor -

di hydr oxyphenyt)= E 387 &aﬁrﬁg?i 2’82?5%‘? gydr°xy —phenyl
oxo-5-t hi a- 1- éﬁpwthGptiE @F@ét 2-en- 3 yl)-2-propenyl)-

ln1dazo(11b-abmhgbdmnluqssuaequaro ehBl

[2 5-di fluoro-3 4b| di hydr h Qﬁdr acetate The operation
is carried out as PASSE O%Xéfbé%aﬂp gtpiu tPn& fM: godusdog gf hexane
[ 2, 5-di f| uor 048, addeddialty 166°¢] tphangblhydonxpfa6att® gcott apnd—aifYugrok
dipheny! di a7@gRLRARE 10 508" chPr %ﬁteeganpxgeﬁuéahl Corh HEBLLLAKE RISKRRE

- acetone (6-4%), Stégﬁa Q eS|re IS obtal
Conpl ex absor pti 8 HEPEgiohouTs 30 mlnutes then a solution of 53.8 g

15 of trimethylborate in 250 cm? of ether is added over 30 -
minutes at —-65°C. The whole is égitated for one hour 30
minutes, allowing the temperature to rise to —15°C.
Agitation is carried out for 15 minutes and 350 cm3 6f 10%

- hydrochloric acid is added. After decanting, the residue is

20 washed with water, dried and evaporated to dryness under
reduced pressure. 63.5 g of product is obtained which is
taken up in 400 cm® of toluene. After heating to 108°C
180 cm3 of 30% hydrogen peroxide is added drop by drop,
heating is carried out for 2 hours at 90°C, the medium is

25 left to cool down and is filtered. The filtrate is decanted,
the organic phase is washed with water then with a 10%
solution of ferrous_ammoniuﬁ sulphate then with water, the
organic phase is extracted twice with 300 cm® of 2N soda.

Acidification is carried out with concentrated hydrochloric

30 acid, followed by extraction with methylene chloride, the
extracts are dried and evaporated to dryness under reduced
pressure. '

NMR_Spectrum: CDCl3 :
5.21 (sl): OH; 6.55 (dddd): H,, JHy-My = 9, JH,~F, = 3.5,

35 JH4-Hg = 3, JH4Fg = 8; 6.74 (4dd): Hg, JHg-Hy = 3, JHg-F, =
7; 7.01 (ddd): Hy, JH3Hy = 9, JH3-F, = 10, JH3~-F5 = 5.
Stage B: 2,5-difluoroanisole

35.0 g of the product obtained above, 350 cm3 of
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c=0 1752 cn{err] Aronatlc 1630- 1535- 1485 cn{err]
D phenyl met hyl [ 2, 5-di fl uoro- 3, 4bi s- [(2 nethoxy et hoxy).-

* met’hoxy) - phenyl ] - hydr oxy acet ate 6 g of - d||soprdﬁ S mmnemamd
10 cnferr] of methylene chloride are added to a Solution
_product obtained as in Stage Ain 45 cnB of t hyl ene ch
"m xture is cooled down to -5[err]C and 2. 71 o nethoxyethoxynet
chloride and 5 cnB of nethylene chloride are added slowy. The mhole S

agi tated for 30 mnutes at -5lerr]C and poured into 0. 1N N drochlorlc aci d
(30 cnferr]), acetone, 44.6 g of potassium carbonate @i 40.% g mgthyl

decgnting ?nd su&bhagew(ﬁéuarshizﬁdudﬁipﬁﬁagsium(Hydiﬁbéﬂn&aﬁbdﬁkﬁb) The
carbonate (pH | t by i Q. es

reduced pr essu‘?%thfé 19, %EE#O%C{@‘:@{%&C i ne %c%é&%&#at%r agﬁeds on
silica (eluant® ‘?x%‘?hy‘?’éﬁ%a‘é lenite carxigd aulerwith (dhews) theymxixats arg
t he desireds prwaisicéd | sdebedi aedl. céﬁ@ﬂ%ﬁﬁéﬂ'ﬂt idd BIEO redifti

gg%ir;£ng258dé§%%§&€%€;é$?0 aroﬁ%tl ﬁ%ﬁggﬁégﬁé rEQéi4%rﬁs OHE&foéﬁerr]

Jlerr] = 14, J[err]_ 6.5 - 135.2 F[err] J[lerr] = 11 Stage C
Di pheny! met hy| sk Segsth &4 e O- ‘8914b¢§ci 2g@tnexy- - o
et hoxy) - met hox Xy. %p eg l(E:Phtha y acetate The operation is

carried out as nple 1, starting with 4.419 g of product
obt ai ned &ak0 abbi, 1uéd®®dl 41 Hy, of rQ@y phttel i nide and 4.12 g of

triphenyl - phogphine._After chromat raph 0 idica (eluant: nethylene'
chloride - aceﬂ%ﬁé* 97 3) t hen cyclgﬁ%&ﬁﬁ% -rigH$ acetate (1-1)), and 2.56

g of the desirigs-meoduc® is obtai nedr2WR Spect+im CDCl[err] 300 Mz 3. 33
(s)-3.36 (s): 1,6614:18.50 (m-3. Y O CHerr]- CHerr]-G 5.20 (AB
system-5.26 (dpfge ¥t eﬁs-éﬁi‘%{d&aﬁ%(s) .
' 15 The operation is carried out as in stage A above,

startlng with 55.15 g of the product obtained in Stage B

above, using 220 cm3 of n—butyl lithium, 1.6 M in hexane,

36.4 g of trimethyl borate and 200 cm3 of 30% hydrogen

. peroxide. 44.7 g of the desired product is obtained.
20 NMR_Spectxum: CDCl; 200 MHz
4.02 (4, J = 2) OCHg

5.56 (sl) OH )
. 4
6.57 (4dd) Hy
6.75 (dt) He
25 Jyg.p4 = 9.5; Jys_p3 = 5; JHs-F6 = 9. 5; Jyq-p3 = 10.5;
JH4-r6 = S- ' '

Stage D: 3, G—difluorocatechol
The operation is carried out as in stage B of
.Preparation 2 starting with 21.15 g of the product obtained
30 in stage 'C above, using 260 em3 of a molar solution of boron
tribromide. 17.62 g of the desired product is obtained.
Stage E: 2,5-difluoro-3,4-dihydroxy] phenyl hydroxy acetic
acid _ .
7.69 g of soda in solutlonhin 80 cm3 of water is added
'35 at +10°C to a ‘solution of 11.7 g of the product obtained in
the above stage and 7.37 g of monohydrated glyoxylic acid in
40 ¢m3 of water. The mixture is agitated for 30 minutes at
10°C then for 3 hours 30 minutes at ambient temperature.

.~
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-[err}-Cerr]; 6.94 (s): Ci{err{CH Phlerr]-; 7.15-7.3 (mM-7.76 (m:
aromatic Hs. Stage D. Di phenyl net hyl am noxy-[2,5-difluoro-3, 4brs-1(2-
- met hoxy- et hoxy) - met hoxy) - phenyl ] acetate The operatnmmsmﬁtgquaﬁgﬁ

as in Stage D of Exanple 1, -starting with 2.537 g of the p
above, using 0.21 cnB of hydrazine hydrate. After chromat ogm”! mm
-silica (eluant: cyclohexane - ethyl acetate 100 1), 1.67 g

product is obtained. NWR Spectrum[err]F:. CDCl[err] .135.5 (dd) F[err]

139.8 (dd) Flerr] - 106-  J[err] =
14 J[err] = 10574 & df :monqhygx}gg:@dEglyoxyl1c acid is added and agitation

[[[1-]2, 5-di f t{eg %a?rr”i@é -dult? F5Rt ey hoRN @Y hmbient temperature.

t et hox henyl enyl.net.hoxy).-.et,

[ 2- [(t¥|) pﬁeny%lrée %‘?f)?‘-ya} é%&f’ TAC F’f)gcég@]dgfﬁd ntd1" ‘Fhé’"oﬁ@r At isn -
is carried out a@h%ﬁ&-ag@ﬁi@ff:@»@npl%Cbxrstedr plutg wiithh ey lngcekatieg the
product obt g n%f* ifadde a‘%ree\@r‘i'é% Stﬁ@.%er'éﬁ' %ﬁ 65%n@@n(ﬁfrateg zzge Iynes 3 -

oxo[ 2-[(triphen th |azoI acetic ac

t he Bel gi an Ap&&ig% %é& Qﬁksﬁﬂﬁf Aftt eP 8hP5nﬁpﬁgﬂ&ﬁﬁ§eénP§PﬁPG§ is
(el uant: nethybemalmhﬂorlde - nmethanol (96-4)), 1.138 g of the desired
product is obtg %ﬁ e =C-NH + approx. 3405
cnjerr] genera a sg’rcl;g:%u gﬂpﬁg _ : 1740 -
1727 cnierr] CERWRIG¥a@bsorption OH NH region 1615 - 1597 - 1526 - 1495
cnferr] Hetierog=omati c $7@ge cm~14- net hoxy benzyl 7beta-[[[[[1- [2,

2 oxo 2. (di priRomataEt 1B 2 eie N basE 1358] cRar! ]
[ 2- [(trlphenylﬁiﬂﬂﬁﬁﬁa&& dpternalzshly- yE](éBeK?FIEdﬁa&phBB Pbeta(z)))-1-
(Z)-3-chloro- 1(B"-‘ll?em(|(]2—a§ino—4—th1azolyl) ( (carboxy—(2-chloro—4,5—
dihydroxy—3-methoxy—phenyl )-methoxy)—-imino)-acetyl)—amino)-2-
15 caxboxy-8—oxo—5-thia—1—azabicyclo[4,2,0]Joct—2—en-3-yl)—2—-
- propenyl)-imidazo(1,2—a)-pyridinium :
Stage A: [2-chloro—4, 5bis~[(2—methoxy—ethoxy)-methoxy]—B—
' methoxy] benzaldehyde and 2—chloro—3 4bls—[(2—methoxy—
ethoxy)—methoxy]—S—methoxy benzaldehyde
20 2.17 g of 3,4bis—[(2-methoxy—ethoxy)-methoxyl-5-methoxy
benzaldehyde is agitated with 21.7 cm3 of methylene chloride
and 4 cm3 of a solution of 1.76 g of calcium hypochlorite (at
65%) in 10 em3 of water, agitation is continued for 20
minutes at 0/+5°C, extraction is carried out with methylene
25 chloride, the extracts are washed with water, dried and
evaporated to dryness under reduced pressure. 2.34 g of a
mixture of isomers (7/3) is obtained. '
NMR Spectrum: CDCly 250 MHz
3.37: the OCH3’s; 3.7 to 4.1: the central CHy’s; 5.29 to 5.33:
30 OCH3; 3.91: OCH3; 7.54 and 7.30: Hg; 10.38 and 10.40: CHO.
Stage B: [Z—chloro—4,5bis—[(2—methoxy—ethoxy)-methoxy]—B—
methoxy] styryl carboxylate and corresponding 5-methoxy
isomer
2.97 cm3 of triethylamine then a solution of 6.72 g of
35 the mixture of isomers obtained in the previous stage, - in
solqtion in 60 em3 of tetrahydrofuran, are added to a
mixture, agitated at +5/+10°C, of 2.162 g of lithium bromide
with 60 cm3 of tetrahydrofuran and 4.03 cm3 of

' - T
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oxo-5-thi a- 1- azabicyol o[ 4, 2, 0] oct-2-2-carboxyl ate The operatioh S
carrled out as in Stage F of Exanple 1, starting with *m}&wgfﬁgB&hﬁqﬂk@ﬂUCt

- obt ai neéd above. After chr omat ogr aphy on si.lica (el uant: ride
ethyl acetate (9-1)), 979 ng of the expected product |
Spectrun1 CDCI[err] 400 MHz 3.08-3.20- 3. 40: CH[err]S 3.

*C-OCHerr]'s; 3.54- 3.92 (m): the centrat tHerr]'s; 3. 80 3 81 (s)

Ar-O CH3; 3.70- 4.00: CH=CHerr]d; 4.95-5.03: H6 cephalo 5.16-5. 25:

OCH err]0, CJerr]CH err]Ar; 575 (m: —CH-CH[err] ([err]Z); 5.85-6.00; -
Herr] cephalotrtEhBGY!Bh¢FPh6rQGC€Uat€ = The -vesltanpt M}K}ﬂi9+(}{Q9¥$!}ed
ArCHO, 6. 70-6. £8r (1%  h6hiesr At t ShBIShE; téﬂ@éﬁ&tuﬂeQQh&0b3hé€htf§£@@1t6 H s,

780-8.30: N G SL396n Gor 42 0BLOGH o PERE e /0585 LELL dad 215 Sk h Ugp 01

[ (2- et hoxy- ethekhYlenehohyprpﬂenyqunedxwiﬁh(UNdhwmyeehlorlc acid then

Pﬁthoxr) et?y[&le§y+Tt£}n0hT£§a[§é§' _§§%££F&&yéa dff& “under reduced
St hi a- 1 asabi EYEFOPASD. BTALE: 88105 A LOXGPAreS PLOMFE UBErbeTorof <2
carried out asisom&tage % B) Exaopteidedstarting with 969 ng of the product

obt ai ned abov 2 théDéfgefﬁngﬁ oduct is obtained. Stage H
1-[3-[7beta-[[ i's-1(2- et hoxy-
et hoxy) - met hoxi}ﬁ%hihyﬂ} 5. ae(o(q,qbfpm T-rre?h%'ky:} Y nythe Of¥3 i hof7

[ 2- [(}{'phﬁﬂyiOﬁ)h?la4aﬂﬁnwlelh(ﬂ¥9|tHeyééntEFl CH,’s; 3.88 (s)-3.86 (s):
acetyl]-am no XY& zy car boay X

thi a-1-azabic %$H£ nga 9 ?g % 69¥$ﬂ§' b%% éqf =8} i?dgab(l 2-a -
)pyr|d|n|un1|d@Hﬂ@ﬂ—Coszﬁeobpér@5|6@):S—Qﬂf¢ﬁfﬂpput6a%37ﬁ M agronatic H.
.Exanpl e 1, st aseaea éﬁ-thzléﬂwyoﬂi 51'9:?5-0[ pﬁ%étmmﬁw&tmpy-ﬁB ngy
of |n1dazo(1 gﬁg ﬁ After_chro % on S|I|ca (el uant: _
et hyl ene chl e Fherel aed %?Fe%%@g“ FSTPRtheXY ( L3PPEBduct s
obt ai ned. NWR Specttun? 1¢Era]mdnﬂrh&ﬁl&tﬂﬂnBoBSdﬂngdbﬁtyl & vimikiemr] ;

L7 G ) P e ks BT 8 Wihe o Tl i g o

H err] cephal ® of the 1somer mixture, obtained in the prev;ous
3

stage, in 20 em” of methylene chloride. The resultant
_ mixture is agitated for 20 minutes at -70°C and 2 cm3 of
20 water is added. Agitation is carried out for 30 minutes at
20°c, followed by drying, filtering and bringing to dryness
under reduced pressure, and 1.95 g of the desired product
(mixture. of isomers 7/3) is obtained. ’
. g___gggg&;gg. CDC13 250 MH2
25 3.37-3.38: the OCH3’s; 3.54-3.84-3.97 (m): the central CHy's;
3.87 (s): OCH3 (in position 3); 4.34 (d): —CH,-OH; 6.29 (t):
CH=CH-CH3; 6.93 (d): -CH=CH-CH,; 7.19 (s): aromatic H.
Stage D: [2-chloro-4,5bis—[(2-methoxy—ethoxy)-methoxyl-3—
‘methoxy] (1,2-epoxy) styrol (isomer A) and [2—chloro-3,4bis—
30 [(2—methoxy—ethoxy)-methoxy]—s—methoxy] (1, 2—epoxy) styrol
(isomer B) ]
A solution of 2.79 g of metachloroperbenzoic acid in 50
of methylene chloride is added at +5°C to a solution of
4.78 g of the isomer mixture obtained_in Stage C, in 50 cm3
35 of methylene chloride. The resultant mixture is agitated for
16 hours at 20°C and 20 cm® of a saturated solution of sodium
hydrogen carbonate and 50 cm3_of methylene chloride are
.added, followed by decanting, washing with water, drying and

Cm3
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(td)-6.31 (td) =CHCH err]Nerr]; 6.31 (s)-6.37 (S): Ar-[err] CIIerr]
7.84-8.18 (d): CONH -CH, 7.86-8.02 (m: heterocycle

|n1da26py ridine; 6.75-7.45 (m: aromatic, Herr] thlazB gwe CH—CH[err
CHerr]-CHJ[err]; 5.18-5.30-5.43: CH[err] N err] B “Replacpd .
ArCH[err] [err]. Stage I: Internal salt of (6R—(3 (E)

*Theta(z)))-1-(3- (7-(((2-am no-4-thiazol y)114 carboxy- 4-

di hydr oxyphenyl ) - nmet hoxy) -i m no) - acet yl ) - am no) - 2- carboxy 8-
oxo-5-thi a-1-azabi cycl o[ 4, 2, 0] oct - 2-en-3-yl ) -2-propenyl) -

s Ll E‘?"ﬁ%%ﬁ%‘ﬁcﬁ‘?r‘fﬁ*% v ‘gﬁm?o“éng
of ‘the expect etf f %& ?%r%‘E}F?‘%C‘P'écFl @R lgf?é'l:tt'rd?ﬁ% 6%‘\616‘%51

- 108 - 5. lcac¢eltdne I-@H‘r!})pemtmlb 1%5.¢ o f nsondrrk |pmehiatt @and. 71% (wg of
CHerr]- N[err] éb é g% % 6.70 (dd): aromatic H coupled wth 2F;
6.80 (s,d): 220 %ei Y CH=CH-CH err] ([err]E): 7.33 (sl):

NH err]; 8.% NMR Spegtrums GRCL QdHz 7 18 to 8.96. (4H) im dazopyri di ne;
9.03-9.63 (d): C—NH-CH 9. 84oother nDbI|e H s. PREPARATI ON OF EXAMPLE 39:

2, 5-di fl uoro- d I J Ae. 7
2,5-difl uoropﬁ%n f w 9% JéHp_&}{ I'P X% 19:;4 |([%fu%'hl%nwﬁ3 6M so'I ution
of hexane is ald®¥t97 6(3['b? r'}'@ tQﬁ'at%R)l lﬁﬂp'ns of3 8. 16 1y ACHZ Ain masdtdlon

benzene in 50Q3p of tetrahydrofuran. The resultant m xture is agitated

et err) o Ter rar il e L lEda s il B0 G 7 AL RS 5

agi t at ed for 05162510(5) 30the roCiks’, s al 1 O nqi.tdue J enper®tTrs) t OHd se to - 15C
Agitation i sdcgﬁégdgo%lé }ﬁgg}m et 20¢h %ﬂd{e}-f{]z—%%ﬂwﬂcm oric

acid is added. deca € residue |s wat er, ‘dried and
evaporated to efBo%E)-me| g‘d%rc’%t welphenykl chilogo acnkatie | s obt ai ned
Whl chis takerallmxbéhﬂuﬁ)@ Gﬂ{ﬁﬁé]e[ﬁixidli uene. After heati ng to 108[err]C-

15 A solution solution prepared at +5°C of 1.306 g of _
" copper chloride, 20 cm3 of tetrahydrofuran and 1 g of lithium
chloride is agitated for 5 minutes then, 2.055 g of the
isomer A epoxide {obtained in Stage D above) in solution in
10 cm3 of tetrahydrofuran, is added to this solution at 20°C,
20 agitation is carried'out for 5 hours at 20°C, 10 cm3 of water
is added, followed by decanting, washing, drying and
evéporating to dryness under reduced pressure."/2.09 g of
intermediate diol is obtained.
b) oxidation
25 ' 9 cm? of water and 3.79 g of sodium periodate and 50 mg
of hydrated ruthenium chloride (with 35/40% Ru) are added at
. +5°C/+10°C to a solution of 2.035 g of the diol above with’
6 cm® of carbon tetrachloride and 6 cm3 of acetqnitrile, the
resultant mixture is agitated for one hour at 20°Cc, 20 cm3 of
30 methylene chloride and 10 cm3 of water are added, followed by
decanting, washing, drying and evaporating to dryness under
" reduced pressure. 1.8 g of the desired product is obtained.
c) Esterification:
790 mg of diphenyl diazomethane is added to a solution
35 of 1.8 g of the above product, in 20 cm? of methylene
chloride. The'mixture is'aéitated for one hour at 20°C and
concentrated to dryness under reduced pressure. Afte;
chromatography on silica (eluant: methylene chloride (9-1)),
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180.:cnB of 30% hydr ogen peroxi de i s added drop by drop,-heating is carrred
.out’ for 2 hours at 90[err]C, the nediumis left to cool down and is

then with a 10% sol ution of ferrous ammoni um sul phate the

flItEred The filtrate is decanted, the organic phase isTh amB@hmmen
.organi ¢ phase is extracted tw ce with 300 cnferr] of 2N s

W

Is.carried out with concentrated hydrochl d8Bc—-aci d, followed by extraction
with nmethylene chloride, the extracts are dried and evaporated to dryness
under reduced pressure. NVR Spectrum CDCl[err] 5.21 (sl): OH 6.55 (dddd):
. ?Lfrr] ] FfH[enr}saEI[ g bf E?g déH&ﬁé&] pEBégéHi[: fs?oéHt:aﬂM]E&”]g Hga{r] ]: I:);[ )
err err err err err err] =
7:°7.01 (dddkﬁ-ﬁggrgggﬁﬁH gﬂ# Fey &§§ itz 9, JH err]-F[ err%ﬁ
JH err]-F[ er B} 34-8.3 ba@beBOC535Sd|3Lﬁ%r6aﬁ?séLé4—3 97 68)o gtb¢ chetral

pr oduct obtacasdsabgvev QEQ colRethoR¥; 5.12-5.24: the OCH

- 109 -

sul phat e ?neutrallze

acet One, él of potaSS|un1carbonate and 40. 7 6 of dlnethyl

on potassi um hydrogen carbonate). The m xture is |eft

to return toSafBiefitCHefiPgr-at Gr89 €ad erCOg-@Hded, extraction is carried out

with ether,

under reduced gessure
NVR SpectrunPeF

- J[@)rPhthalimiflexylation5 : J[err] = 10.5 J[err] = 8
Jlerr] —103 S J[eyr 1 [ = 37

3,6-difluoro ualacg%;8 9 gf ﬁhe Erod cﬂ 8££$1ned lé; ? é%eVIo%f % %rabove
starting with-35cm

Flerr]

cnjerr] of

200 cnferr]
obt ai ned. N

15

20

25

30

35

BENINTAA

ska 8Xi?"-aﬁiﬁhéﬁ§1iﬂ’ééﬂﬁﬂ aﬂiﬁéﬁyaﬁﬂz—gﬂf g—at 850 g’ﬁxness

e desir uct™1's obtai ned

PF?FeEberyg PFtEBEYiFE‘E§§h9x¥ dﬂﬁ?tateF[err] 144.1 (dddd)

eratron rs carrie s In
gfofipakhplEormanide svita 363 Sﬂgngf av@tawemmsaqgtete

nahdtﬁb4|m§hbﬂ”N-ﬂy@rb&?ﬁhﬂﬁéﬁﬂﬂldéGaﬂegaQitéEédﬁiadétﬁéfafsrand

Iw@»{fg%)‘goxbhydrogen peroxide. 44.7 g of the desired product is
Brum CDCl[err] 200 MHz

'b) Hydrazinolysis :

180 pl of hydrazine hydrate is added at 20°C, agitation
is carried ou; for 20 minutes at 20°C, the phthalylhydrazide’
is separated out, washed with acetonitrile and the organic
fractions are eﬁaporated to dryness. hfter'chromatography on
silica (eluant: methylene chloride - ethyl acetate (3-1)),
1.11 g of the desired product is obtained.

NMR_Spectrum: CDCly 250 MHz
3.33-3.37 (s): the OCH3's; 3.44-3.57—3.71—3f97 Sm): the central
CHy’s; 3.88 (s): 3-methoxy; 5.09 and 5.23: the OCHz's;
0 .

5.73 (s): —cgecoz—. 5.84: NHy; 6.91 (s)-6 94: cochrﬁé,
7.07 to 7.35: aromatics.
Stage G: [[[1-[2-chloro-4,5bis-[(2-methoxy—ethoxy)-methoxy]-
3-methoxy 1-phenyl }-2-oxo—2—-(diphenylmethoxy)—ethyll-oxy]~
‘imino] [2-[(triphenylmethyl)-amino]-thiazol-4-yl] acetic
acid . _ . _ | : |

- The operation is carried out as in Stage E of Example 1,
starting with 1.1 g of the product obtained in Stage F above,
using 835 mg of oxo-[2-[(triphenylmethyl)-aminol-thiazol—4—
yl]l acetic acid (described in the Belgian Application No.
864,828). The product is not isolated and treated as it is
for the following stage.
Stage H: 4-methoxy benzyl 7beta-[[[[[1-[2-chloro-4,5bis-[(2—
methoxy—ethoxy)-methoxy ]-3-methoxy ]-phenyl 1-2-oxo—2—



4.02-.(d, J =2) OCCHerr] 5.56 (sl) ) OH 6.57 (ddd) H err] 6 75

(dt). - Herr] Jerr] =9.5; J[lerr] =5; Jerr] =995 Jerr}—=-16-5;
J{err$ 5 Stage D 3, 6- dlfluorocatechol The operatlon s c rréed
out as in Stage B of Preparation 2 starting with 21. 1513 ect

obtajned in Stage C above, using 260 cnferr] of a nolar & ron
tripromde. 17.62 g of the desired producjsis. obtalned

2, 5-di fluoro-3, 4-di hydroxy] .phenyl hydroxy acetic acid 7 69 g of soda
in solution in 80 cnerr] of water is -added at +10[err]C to a solution of

11,7 f th t b b t
Tonohydr at ede§$§§§§C LRGLRGRF S~ By L Ero Y Ep R8P of 276 e sHndhimgtar 1)~
agitated for @0ine Utbsaapl-iﬁ¥blT?thhbh-imwn@]+ﬁm&@ZIﬁﬁTﬂhlﬂzgrkﬁ anbi ent

tenperature. propen 1}—-8-oxo—-5-thia-1-azabicyclo[4, 2, 0Jéct—2—-éh—+2- g of
nonohydr at ed ﬁ?¥$3%§£$ acid is added and agitation i-s carried out for one

hour at anbie Pure. Concentrated hydrochlorlc acid is added unti
a pH of 1 $s achi eTed. opetationohs i carnied coublas vin Stade | F ewétmamplmé

extracts are gﬁé?ﬁ’m{; Li%e%@”&&égcﬁf@é%E%&&ﬁié@%ﬁ

pressure. deslir oduct_ i s optal ne R Sp

ec run1 N
Conpl ex absor%?gﬁﬁ zﬁﬂNPFr% |§ﬁ“ xy benzph ghf%ﬁrﬁm’ ﬂ% lﬂlﬂfﬁ?
- 1526 - 14881epfepeﬁyExA&Fh£b4sbthiﬂfﬂ+ﬁ&abi¢yclﬁ[4£ﬁ§QIbiEQ!%éq#nk

7heta(2)))-1- ﬁsg,z,i#g g?aﬁg?ﬁlap;;@go awo(sg?ﬁéy <2x§¢%pr&f‘on$m_

di hydr oxy- 3- et hoxy> %@ :
car boxy- slfbxogsaPhYaorz ﬁ%hb?%yc‘%{-'@@tt)]m% yberg-chleyige — ethyl acetate

prOpenY')-ln10920[1,21636p§r¢ﬂlﬂh@naéﬁﬁﬁ@dﬁproduct is obtained.
EZCEPL?LO344 ﬁ thoxgngiho§ga ﬁ@thoxy] - nethoxy] benzal dehyde and
3. 25-3 29-3. 36—3 37-3.81: the OCH3 s; 3.2 to 4.0: -SCHy-,

C-CH,Cl, the central CHy’s; 4.94 (d) to 5.25: CO,CH®,,

15 NH-CH-CH~S, the OCH,0’s; 5.75 (m): —CH=CH—CH, (8Z); 5.9 (m):
NH-CH~CH-S; 6.28 (d): —-CH=CH-CH, (Az); 6.8 to 7.15: aromatics
+ Hg thiazole.
Stage I: 4-methoxy benzyl 7beta—{[[[[1- [2—chloro—4 bes—[(z—
methoxy—ethoxy)—methoxy]—Bﬁmethoxy]—phenyl172—030-2—

20 (diphenylmethoxy)—ethyll-oxy]—imino] [2-[(triphenylmethyl)-
amino]—thiazolf4—yl]—acetyl]-amino]—3—[(z)—3—iodo—1—
propenyl]—8—oxo-5—thia~1—azabicyclo[4,2,0]oct—27en—2—
carboxylate

_ . The operation is carried out as in stage G of Example 1,

25 starting with 1.33 g of the product obtained above. After .
chromatbgraphy on silica (eluant: methylene chloride — ethyl
acetate (9-1)), 990 mg of the desired product is obtained.
NMR Spectrum: CDCl3 400 MHz : '

. 3.24 (s8)-3.26 (s)-3.35 (s)-3.36 (s): the 2 OCH3's; 3.2 to 4.0

30 (m): -SCH,-C and the central CHy’s; 3.8 (s,d) 3.85-3.88 (s):
‘the 2 =C-OCH3’s; 4.9 to 5.07 (m) 5.18 to 5.25 (m): the O-
CH3 s; 4.97-5.02 (d): CH-CH~S-; 5.87 (ddd) NH-CH-CH-S—; 6.51—
6.53 (s): =NH-O-CH=; 6.79-6.80 (s8): Hg thiazole, 6.84 to 7.37
(m): aromatics, other cg=c ‘and Coz—Cﬂ—Qz, 7.78-8.3 (d)

35 0

. —C-NH—CH
Stage J: 1-{3-[7beta-[[[{[1-[2~-chloro—4, 5bis—[(2—meth°xY—
ethoxy)—methoxy]—B—methoxy]-phenyl]—2—oxo-2—(dipheny1-
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et hexy) - net hoxy] - 5- nethoxy benzal dehyde . . 2.17 g of
3, 4bi s- [ (2- met hoxy- et hoxy) - met hoxy] - 5- net hoxy benzal dehyde is agltated W th
21. 7~cnferr] of nethylene chloride and 4 cnB of a solamksmmdmmkm%ﬁm addll :

cal cium hypochlorite (at 65% in 10 cnferr] of water,
continued for 20 mnutes at 0/+5C, extraction is carrle hyNene
e

chloride, the extracts are washed with wateys dried and evapora
dryness under reduced pressure. 2.34 g of a mxture of isonmers (7/3) is
obt ai ned. NVR Spectrum CDCl[err] 250 MHz 3.37: the OCHerr]'s; -3.7 to 4.1:

th tral N d
ST O b e ﬁ@gﬁ&:ﬁ“}ﬁfﬂ;ﬁa‘fﬁ”_
5bi s-[ (2- met Helx xErenan ey Jand

correspondi ngc&m#m—yammes—thmq -&%mﬁ:mun SO Jod B t3ei B-2—

solution of 6,72 t i obt I n the previous
in soI%’fO%gnﬁ] th?%:n%z ow't etr d"F i%dl%ie

st age, uran are added to a m'xture,

agitated & +5/+10Tke rQEETation 169 epwiad antumsrignitiaad th o Examrke 1,
t et r ahydr of urgfaPEthg Wtk ™39 mg of the product obtained above, usingl1260

tri phenyl phos hor cetate The, esu t.mxture is t d for hour s
at i ent ¢ SRDASFEEESS o contdara W i P Ak e e FRsolr
The resi.due |mee¢£§dLmrwﬁumbthqdqbkaxﬂ&du|de washed with 1IN hydrochlorlc

acid then w tyuyed, ctf{;,hedc@@g%ey@@q{;pg ed to dryness under reduced
pressure, ted product (mxture of 2 |so rs 7/3 éi
)

obt ai ned.‘&lnR”S‘b%c‘tg?ﬁ%?’%Cﬂ FH2- G50 e CH-MHa)Siu 2IEE ) w%r

3. 37- 3. 38: thec-cmni rr3 3;t&. 670 { fhe. dehitra .M, '(s“l;%] 4 1hete 2] NH~-CH—
CH err ;3. t X _
(d§ Y (d): ?" 5 81%'_&%%’52"?%60 211 %‘5% ed'@ 9‘?""“7’6'33'5l 53
aromatic H: & edfe: G‘NT -Gihi of o261, B B-3 { LOpetGlinp et TR HBRA -the

et hoxy] styra&o@@@l@@i rvesoousllmm& N o Etidine . 11 7 cnB of a nolar

cool ed doti (ESRkY o FATY f?ﬁ%*-”g%n@k%%& At AR e
previ ous stag@}—(h(ZEBmeqwiftmiazniyﬁdeiﬁca#baxxfki-éhianﬁ&Hﬁﬁﬂuhydroxy—
' 3-methoxy—phenyl)-methoxy)—imino)-acetyl)-amino)-~2—-carboxy—8—
oxo-5—-thia—1-azabicyclo[4,2 o]oct-z-en—a—yl)—z—propenyl)—
imidazo(1,2-a)pyridinium .

20 The operation is carried out as in Stage I of Example 1,

' starting with 750 mg of the product obtained above, and
463 mg of the desired product is obtained. ,

NMR Spectrum: DMSO 300 MHz : o
5.12 (4,8): =NH-CH~CH-S—; 5.28 to 5.3: =CH~CH,~NY; 5.74 (m):

25 =NH-CH-CH-S; 5.75: =N-O—CH-; 6.23 (m):. =C-CH=CH-;

6.78 (s): Hg thiazole; 6.84 (4, J = 15): =C-CH=CH- (aE);
7.36: NHy; 7.58 to 8.93: imidazopyridine; 9.55: mobile H’s.
"EXAMPLE 41: Internal salt of (6RrR-(3-(E)6alpha, 7beta(z)))-1-
(3—(7~-(((2—amino—4-thiazolyl) ((carboxy—(2—chloro—3,4-

30 .dlhydroxy—5-methoxy-pheny1)—methoxy)—1m1no)—acetyl)-amxno)—z—
carboxy—B—oxo-S—th1a-1-azablcyclo[4 2, 0]0ct-2—en~3—y1)-2—
propenyl)-imidazo(1,2-a)pyridinium :

Operating as in Stages E to K of Example 40, start;ng
with isomer B obtained in Stage D of Example 40, the desired
'~ 35 product was obtained.
NMR_Spectrum: DMSO 300 MHz
3.5 to 3.7 (m): S—CH,~C=; 3.73-3.74 (s): OCH3z; 5.18:
NH-CH-CH~S; 5.29: —CH,N®; 5.79 (4d4d): NH-CH~CH—; 5.83-5.85




mxture is agitated for 20 mnutes at -70[err]C and 2—enrferr]—of water. is
added. Agitation is carried out for 30 mnutes at 20[err follomed b
dryingy filtering and bringing to dryness under reducg 1 95
g of the desired product (mixture of isoners 7/3) is o

Spectrum CDCl[err] 250 MHz 3.37-3.38: the CCH err]"s;

the central CHerr]'s; 3.87 (s): OCH[err]—(1h6p95|t|on 3); 4 34 (d
-CHerr]-OH, 6.29 (t): CH=CHCH err]; 6.93 (d): -CH=CHCHerr]; 7. 19 (s):
aromatic H Stage D: [2-chl oro-4, 5bis-[(2-methoxy-ethoxy) - nethoxy] 3-

net hoxy] (1, 2- eapxy;u%ycm (i §0F®T () : 8¢lﬁ’=d§}2-6fﬁct§0t§) 28 (s)-6.82 (s):

i e I L e

met hyl ene chl ofi 8@ te &d¥ed(6M) +btidagepynidinen of 4.78 g of the isomer
m xture obt al nsﬁmmﬁtme fatérna) sabc &f lwi-ems“&l 4 dezbelti(z) ) )—1-

caturated sbl kTohTS ?E%ﬁéﬁﬂo%@avwﬁioﬁéw%séﬁ s °
met hyl ene chIoﬂ1h&ﬂ£mxy—3whhkhoi!ﬁ¢huuxltﬁmethnxﬁ)+¢miﬂu&#acthﬁl+ammnaﬁ—2—'

drying and  carboxy—8- 5—thia—~1— 1 t—2 VAR ¢
dryness under r%ﬁuéﬁ r%é%ﬁre ﬁ%e r%éﬁ cycéogﬁr *garaphed 0 S|I|ca

(el uant: met hyPEPReRR] r‘i‘él%"? RiNBne 85-15), and 2.12 g of isomer A
product and 71Stage ok: imm[&ﬁ&mmnemmmmmm-mmdxﬁo

Mz  3.07,4t,

'3.83-3. 97 1(% Snokfi e%’?ﬂl} é&%,@%, jyl% d:‘: {‘in“’;%:’{lon 3):
3:83-4. 06 (dddyeth mlwﬂ}ﬂ-{l-@cn -elinqlc (24 (triphgn Haminol- 5. 26
(s): the OCH %Kiaﬁol%%l!%@btﬂl?—imﬁ:&]@—[ Gi-metnsiey -meﬁ keay)-ret hyl

ncetate sy CoortTRrbrL ITe Shb cehra -t o R e e yie -
+5[err] C of 1.EIQP@P!#]c@mxnmlxnimmlxndldﬁ)cn{err] of tetrahydrofuran and 1
g Of lithiygn The operation is carried out as in Stage J of Example 40
‘starting with 700 mg of the product obtained in Stage I of
Example 40, using 282 microlitres of quinoline. 706 mg of
the desired product is obtained.
Stage B: Internal salt of (6R-(3-(E)6alpha, 7beta(z)))-1-(3-
20 (7-(((2-amino-4-thiazolyl) ((carboxy—(2—chloro-4,5—dihydroxy-
3~methoxy—pheny1)—methoxy)—imlno)—acetyl)—amlno)-z—carboxy—s-
oxo—S—th1a—1—azabicyclo[4 2 0]oct—2-en—3~y1)—2—propeny1)
quinolinium
The operation is carrled out as in Stage K of Example
25 40, starting with 690 mg of the product obtained in Stage A
above. 434 mg of the desired product is obtained.
NMR_Spectrum: DMSO 300 MHz | '
3.4 to 3.8 (m): S-CHy—; 3.65-3.73 (s): —c-ocu3, 5.1-5.14 (d).
~NH-CH-CH-; 5.73: —NH-CH-CH-; 5.75 (s) =N-0-CH=; :
30 5.89 (m): —CH=CH-CH,; 6.75—6.76-6.78-6.79 (s): H5 thiazole,
aromatic H; 6.35 (m): —CH=CH-C (AE); 6.97 (d1 J = 16):
-CH=CH~C ( E); 8.07 to 9.58 (7H) quinoline; 9.53: ~NH-CH-CH-;
7.35-9.24-13.0: mobile H’s.
| EXAMPLE 43: Internal salt of (6R—(3—(E)6alpha, 7beta(z)))-1—
.35 (3—(7~(((2-amino—4-thiazolyl) ((garboxy—(2—chloro43,4—
dihyﬁroxy—5~méthoxy—pheny1)—meéhoxy)—inino)—acetyl)—amino)—z—
carboxy—a—oxo—séthiaQI—azabicyclo[4,2,0]oqt—2—en—3—yl)—2-
propenyl) quinolinium
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chlotide is agitated for 5 m nutes then, 2.055 g of thW"
(obt ained in Stage D above) in solution in 10 cni err] o ydrofuran

i's .added to this solution at 20[err]C, agitation is carrie yﬁﬁ&em‘ﬁ urs
at 20[err]C, 10 cnferr] of water is added, followed by “ .
drying.and evaporating to dryness under reduced pressure. i

I nternmedi ate diol is obtained. b) Oxidaton17 - 9 cnferr] er and
3.79 g of sodium periodate and 50 ng of hydrated rutheniumchloride.(wth
35/40% Ru) are added at +5[err]C/+10C to a solution of 2.035 g of the diol

above with 6 GYaje ]A-of1—q&yi‘.[arbettet—lquhl[qH[Qecandra_gr;f{aeaﬁ.hyaicoéyesgni trile,

the resultant t i.t.at.ed for our , at enr f
nmet hyl ene chl 5'{rgle3‘°q{ay§d p%t?r% fi? §P¥1588§8L‘Y1’ +?h%é‘3_8%ﬁ 5‘1“180]
decanting, wa -r[g(tﬂmwwmammdgtheaapinésrldrréeﬁtwédtrwdno]—-2-
pressure. 1. 8[g4ﬂhéﬂﬁbﬁ¥¥Bé' 110%; U%krb%n?hﬁaaﬂéﬁo-SLtﬁihﬂﬁLBhﬁBEb?Elo—

790 ny of a e i dded to_g.sol yti t he
above prod ctw égll Cr%ﬁ'r% %&ﬂﬁj % PEHP&PP’@J qﬁ‘ﬁ&°ﬂ??ﬂ'ﬂf“e‘-f’ggﬂﬁ| tated for

‘one hour at 20C an@hsomperatditoad itso caryrneds outdas divd8tedepdeoSuEsampilecd0
chromat Ographiét@}t'fi'ﬂ G the 44 ing @t Iﬂ‘x@@%o@tﬁ:@r bﬂ%aﬁﬂea) Xn Stage E of

- 113 - 1.525 e des| reg’ rod uc&_’ I's .obt al ne Q ectE,

CDC1[ err] 250?M4ié§9&4‘3 #nd 44 P& de§1ﬁ? spgoduck ig gbtained.; o
g: eFt r a} CH| er Stage 3&-87[:(&):::&1— mtlh:on\,f éGRJrZQHEQEaIlbhaOCHIbetaImJ )-3-43—
-[err] - CQlger rehr - e _
[[2-chl oro-4, ]T “%28% 4>(<:§"(het nttﬁggrgrx? RB-B}%;&H&{'H}R%%OXY
Phtha||n1doxyﬁaﬂn omv—PhP gms# p#@éﬂ@t-GEF&VﬁédaPthﬂezppévpeﬁg-a“

stage, 7.5 cn&ﬁﬁf%S43hﬂ$4ﬁaaaﬂﬂaay@a6mde2wpubc&ﬁa-sﬁ—atquLasﬁruﬁeaygoate :
and 604 ng of I\I-rl%q_rox hthal i m de are agitated together for 5 hours

Hydr azi noi yS| "I'g%'?'{err]l of hydrazi ne hydrate I s added at 20[err]C

agitation - The operation is carried out as in Stage K of Example -

15 " 40, starting with 440 mg of the product obta:med in Stage A
above, and 256 mg of the desired product was obtained.
NMR_Spectrum: DMSO 300 MHz
3.48 to 3.84 (m): S-CHy; 3.71-3.73 (s): =C-OCH3; 5.17 (d,d):
~NH-CH-CH~C; 5.8 (m)_. ~NH-CH-CH~-; 5.82_—5.84 (s): N-O-~CH=;

20 5.88 (m): ~CH=CH~CH,~; 6.38 (d,m): CH=CH—CH,; 6.97 (d,d) dJ =
16): ~CH=CH- (AE); 6.59 (s)-6.77 (s)-6.81 (s): Hg thiazole,
aromatlc, 8.06 to 9.58: qu:mol:.ne (7H); 9.53-9. 64 (d): ﬁ—NH—°

7.54 (m)-9.25 (m)-~13.70 (m): moblle H'S.

25 EXAMPLE 44: Internal salt of (6R—(3-(E)6alpha,
7beta—(Z(5*))))-1—(3—-(7-(((2-amino—4—thiazolyl) ((carboxy—
(3, 4—dihydroxy—s—fluorophenyl)—methoxy)éinino)—acetyl)-
amlno)—2—carboxy—8—oxo—5—th1a—1—azabicyclo[4 2, 0]oct—2—en—
3—-yl)—2-propenyl) quinolinium '

30 10 mg of the product obtained in Example 3 is chromato—
- graphed on a MICROBONDAPACK Cqg column (eluant: water (at pH
2.7 with trifluoroacetic acid) - acetonitrile (containing

0.025% trifluoroacetic acid) 86-14), and 1.5 mg of expected
_ (S) isomer and 1.5 mg of (R) isomer are obtained.
35 NMR Spectrum: DMSO 400 MHz L '
3.40 to 3.60 (m): CHy,S; 5.13 (4, J = 5): Hg; 5.77 (dd, I = 5
and 8): Hy (d, after exchange); 5.32 (s) $-CH-O; 5.87 (m):
CHoN®; 6.31 (m): CH=CH~CHy; 7.00 (d, J = 16): CH=CH-CHy;

44444444444
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is carried out for 20 mnutes at 20[err]C, the phthalyl hydrazide is .
separated out, ‘washed with acetonitrile and the organic frfh@(ig'i(,ée@n&,mérﬂ{ep]aced

evaptkated to dryness. After chromatography on silica (el u
chloride - ethyl acetate (3-1.)), 1.11 g of the desired:pr nm
obt ai ned. NWVR Spectrunm CDCl[err] 250 MHz 3. 33-3.37 (s)_ t
3.44-3.57-3.71-3.97 (m: the central CH-erti8s+ 3.88 (s): 3-nethoxy; 5 09
and 5.23: the OCHerr]"'s; 5.73 (s): -[err]-CJerr]-; 5.84: NHerr]; 6.91°
(s)-6.94: CJerr]CH-[err]; 7.07 to 7.35: aromatics. Stage G _
[[[1-[2-chl ore:#750k%: [ﬁg eﬁiaﬂayeﬁt@pxz)cﬂﬁih@ y]n r; 7.25 (s): mobile

3-neth h | et
(2T (71 pheny Eahy®) S8i A8 VEr aboria- g | T & 28 IR 8 A0, A% 1 on
is carried oulg2s Hm St&géZE(@d Exan@l@nd_ 8kt My TP BN, T F &) the .
product obtai 884 ans§t@a & ab@ye H 8!3? MR o33 (4, J = 8): Hp";

y

oxo-[2-[(t |£g t hyl th azol I] acetlc amd(descarlbedln
t he Bel gi a #1 pg?( g& gsn821§2828) The product is not isolated and
treated as |tHAH_EbE_LEe Intéomahosalbigef GRgE3+HE)6Galphsthoxy benzyl

-7:3?12 ﬁyl[ ][ I [ 1- {gétghk R0Rx ) PPLP={ $-2(7-08¢ (@-Xamﬂ@wtﬁxé’%m»’]t@bmy

(di phenyl et hgiy‘mmwfowy? FH%]'P*{?IHH%Wlmmal-acewl)—

am noj - It]hl azoémﬂng)+2€cﬁub#y€mm-5‘tnia-]-ﬁ-?@&zﬁmp:210[4 2b O]tTct%—z-en—- -
ropen C oc en- 2- carboxyl ate e

gpe?at?/on i&so%a is? ?i—ér%p%ﬁs&?% égit%fi'—n%*&Exarrpl e 1, starti ngyvm th the

crude product obtaﬁ‘nbﬂOmﬁrS!%gbang@N@nms‘Fh@ qimom@tqgraphtbt%@xwwl
7bet a- am no- 344(2Z) - 3-chl oro- 1-propenyl]-8-o0xo0-5-thia-1-azabicycl o[ 4, 2, 0]

gfgpﬁyegn25|ﬁ@@gﬂ§%éaggﬂﬂydﬁ@%ﬁy?éigﬁ@%Fgr?623?,é?ﬁ;i Qigfgtghzgn?;o, 1.36
g of the desi3ed ptaddcTSi émbbt@HpRH. 5 NVMR Gbeol rund ) CIE T 5 132 3060 H-0;
25-3.298. 3:94 3{ad; 83 - tbeamfrﬁ; .88 2(h: ‘i@ SE% ar)
' CH=CH~CH,; 6.99 (d, J = 16): CH=CH-CHy; 6.73 (m) (3H): Hg
thiazole and H,’ and Hg’; 7.26 (s): mobile 2H's;
8.07 (t, F = 8) and 8.28 (t, J = 8): Hg" and Hy"; 8.22
(dd, J = 6 and 8): H3"; 8.50 (d, J = 8) and 8.55 (4, J =
20 9): Hg" and Hg"; 9.33 (4, J = 8): Hg"; 9.59 (d, J = 6):
Hp"; 9.59 (d, m): CONH-CH; 9.14 (s): mobile 1H.
EXAMPLE 46: Internal salt of [[6R—[3—(E)6alpha,,
7beta—(z)(s*)]]—1 [3-{7-[[(2—amino—4-thiazolyl) [[carboxy-
(2,5-dichloro-3, 4-dihydroxy—phenyl )-methoxy]-iminol-acetyl]- .
25 amino]-2-carboxy—8—oxo-5~th1a—1-azab:cyclo[4 2,0]oct—2~en—
3-y1]-2-propenyl ]-4~(methylthio) pyridinium corresponding to
' the separation of the isomers of the product obtained in
Example 14
NMR_Spectrum: DMSO 300 MHz
30 2.71 (s): $-SMe; approx. 3.57: -C—CHZS, 5.15 to 5.25: Hg and
Nechz-CH=, approx. 5.80 {sl): O-CH-o and Hy; 6.25 (m):
=CH-CH,; approx. 6.98 (d): =C—CH=CH; 6.81 (s): Hg thiazole;
7.00: Hg; 7.32 (1) 2H: NHy; 7.96-8.70 (d): H pyridine; 9.58
(d): C—NﬂfCH; 9.84 (s)-9.92 (s): the OH’s; 13.28-13.78: the

35 (o}
other mobile H’s
EXAMPLE 47: Internal salt of (6R—(3-(E)6alpha,

© Tbeta(z) (S*)))-1—( 3-(7-(( (2-amino-4—-thiazolyl) ( (carbdxy—-
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C-CHrerr]d, the central CHerr]'s; 4.94 (d) to 5.25:

NH-CHCH -S, the OCH err]Os; 5.75 (m: -CH=CH CH err]; rr]Z ﬁ a@d
N CHCH-S; 6.28 (d): -CH=CHCHerr] ([err]Z); 6.8 to'7. en

H err] thiazole. Stage |: 4-methoxy benzyl 7beta-[[[[ &

-1-[2:chl oro- 4, 5bi s-[ (2- net hoxy- et hoxy)

-'met hoxy] - 3- net hoxy] - phenyl ] - 2- oxo- 2- (di-pH8%ynet hoxy) - et hyI ]- oxy] -im no]
[2-[(triphenyl methyl)- am no] '

-thi azol -4-yl]-acetyl]-amno]-3-[(Z)-3-iodo-I-

propenyl ] - 8- oAcB,EB%dmcawlbx&z-ant—;dﬂlq{dtp&y@-]phmiy—la—mthomammiyxbamcetyl)—
R e e R e L S e o

g of the product obt ai ne romat ogr a i"'ca (el uant;
net hyl ene chl ct¥le =2 -&mewd@@iﬂ)ﬂ G’Yﬂ?g-déf‘ltlﬂ'e desired product is
obt ai ned. NNRWI&@UBO@@!M 3.24 (s)-3.26 (s)-3.35 (s)-3.36

the 2 0 t
SRR S N e R s i R
5:18 to 5.25 Gh@ 9t@ﬁ§4}d<a{Q9ﬁ]ex9h 4 :9H5. @22@dﬂdteHJCH-35 55297 6add)
NH- CH CH- S-; S&d@ox.—wp% 8. {3)6-6809( S()s)-thr thibkZioaeq Ie

35, o BV L 4 D R 3

et hoxy) - met hdbg/].- Qigfst Hxd0 -(shenW]’-i2 8096 Ad()di phdnyB-.28 (d)-8.44 (d):

- 115 - et )ﬁ'h,y'd wyda)' mdilmm{-%o[ 713930 Q- RpBEok. 2430k 87
t hi azol - 4- yI] ang1 a?zéab(z oxy benzyl oxy)-
car bonyl | - s(,JQ(:I 8[”4 OB ItE -2 en- 3-yI ] - 2-

propenyl ] -i rri Mﬂgﬂ:pwnubmamﬂsaid: dnE (6R~(Brd BQpalphiagn i s carried out
[ St H { 1 d
2bove, ueing 45 R “ﬁf*ess'o?‘@ (”’”“‘?%%31%&%&15%12’12 33&3%% e

expect ed pr oddcr SSishlanad . 4udiby; Faethoxy)d—fiming, ré"ﬁ‘}yﬂ-
AsbcHEﬁrrhsC;aﬁﬂﬁb)JQAadiﬂdﬂyigjexd&sﬂihaala—3z&5m%y%1o[192O@Hacﬁaﬁigg;
e center =
_CHS 6.27 ( Jsgﬁgéﬁ! ﬁr ﬁﬁﬁé% e yﬁth}‘gﬁ-“I“m |

NMR Sgectrum. DMSO 300 MH=z
5.15 (4, J = 5): Hg; 5-27 (m): caz—u*; 5.78 (4, J = 5): Hy;
5.81 (s): O-CH-$, approx. 1.7 H; 6.24 (dt, J =16 and 6):

20 =CH-CHy, approx. 0.85 H; 6.84 (s)-6.99 (s): approx. 1.7 H, Hg
and aromatic 1H; 6.85 (4, J = 16): =C—~CH=CH; 7.57 (dd, J = 6
and 7): Hg’; 8.05 (dd, J = 7 and 8.5): Hg’; 8.13\(&,_J =
8.5): Hy’; 8.94 (3, J = 6): Hy': 8.26 (d, J = 2)-8.42 (4, J =
2): Hy’, Ha'.

25 ' Operating. in a similar manner to that. described in the
previous examples, starting with appropriate intermediates,
the following products were obtained:

EXAMPLE 49: Jnternal salt of (6R—(3—-(E)6alpha, 7beta(z)))-1-
(3-(7-(((2-amino—-4-thiazolyl) ((carboxy—(2,3-dihydroxy—4-

30 -methoxf-phenyl)—methoxy)—iminoj—acetyl)—amino)-z—carboxy—a—
oxors—thia—1—aéabicyélo[4,2,0]oct—2-en—3ey1)—2—propeny1)
qguinolinium
NMR_Spectrum: DMSO 300 MHz . .

'3.52 (d)-3.70: CHyS; 3.72-3.74: C-OMe; 5.15 (d, resolved):
35 Hg; 5.57 (dd)-5.80 (m): Hy; 5.83-5.87: '
o .
o—Cﬂ-’/, ; 5.70 to 6.0: CHZ-N@; 6.42 (d, resolved)-6.75 (4,

N
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6.54:"=N-0-CH ; 6.76 to 7.3: COer]-CH[err], -CHs G+G{EETTEHTH€*-*——
aromatics; 7.6 to 9.10: imdazopyridine. Stage K InternalimsmkaemsBam
(6R-(3-(E)6al pha, 7beta(z)))-1-(3- (7-(((2-am no-4- thlazoly

((carboxy-(2-chl oro-4, 5-di hydroxy- ””,”m

3- met hoxy- phenyl ) - nethoxy) L m no)-acetyl)- 0) - 2-

.0X0- 5-t hi a- 1- azabi cycl o[ 4, 2,0] oct - 2-en- 3- yI)- -propenyl)

- imdazo(1,2-a)pyridinium ~ The operation is carried out as in Stage I of
Exanple 1, starting with 750 of the product obtained above, and 463

of the desiredrﬁﬁGaﬂ@§)|§r6ﬂP§#ﬁe§f RVROSEBArFuRP ERBCre8eiNes. 5J129?Hﬂ¥ 16):
:REEEEQFH-Sé ZétfﬁgbaechE)JCH-@BkerBh*NhgrﬁhianIéh(aior btbLkZEEGSH 5, 75:

= ; t hj,azo z

15) : —C-CH=CH-§ [érFPEY gHggH(d&Hg gg g@* 3" %ﬁ éh)‘ heazo§§rrd§nﬁs éd

mobil e H s. ExﬂuPLE94ﬂ5 KAePnib $dDt Sﬁc(6ﬂkéé emycliBha, mobtla(®))) - 1-
(3-(7-(((2-8m no-4-thiazol yl) ((carboxy 82 chl oro-3, 4-

car boxy- 5. oxo- EAMELRISRL KaRRepRiv Lot B9) (B6°LH LEjphIgha’” 7beta(2)))-7-
propenyl ) - |n1d&?a«I-ﬁId?pymuapnﬁu#hIBZOIYEﬂeK&Gangoux—l2 3r+dijbydEoxy——of

Exanpl e 40, Stﬂéthﬁ&y §h ynqamﬁthaxgbLihaﬁa)Lacétﬁmg—shﬂﬁoilznaafbéﬂ -ghbe
desired product ai.ne

o or ) P SR tBlatn Captir1 o E; 2, B ockrPcca-v i~ pBobeny1f— "
-CH err] N[ 0r ] th3eno—(2¢dd)>b)NpyEHafnipm5. 83- 5. 85

-116- = 25 6.6 6.78 6. 82
aronatlC(SL[erng;§E§§§F§m ggb 3G§:§?-16 é;LCH-CH[éfa] ggergfé) 7.5
to 8.96 (6H) |§1é&zésyraepﬁex EiAﬁﬁLEdlz —Fn?@aﬁalssaﬁt(BP e Hg's; 5.7
(6R-(3- (E)Ga|pmﬁ)—3b953«ﬁ»k)ﬂ%* 637676068~ aai 1g)4- theagobMe)s; 5.67 (m):

b 2:
0 by oxy- 5. e HaR RoicRy BR- (8RS0 (M Aof-SHaB)) FPREPKo) 5280 ()
car boxy- 8- dRo- sesﬁ yed:akhei Hykhdpsoles)obt 42- ém)S6yFP- tm) prHgenkig; 6-30

qUInollnlun1St%ﬂ9-A 18- ka1[ZeabathL[Lé-&ﬁ—éhLeﬂonﬁE bi §- B§2¢ a?thﬂayf 8.29 (d):

oy o 3, B RO Buea bl ks fag: 26, Y4 PBeDs (afE Ry 5k
(d)-9.53 (4): =C—-NH-CH; 7.44 (m)--8 60 to 8. 90 mobile H’s.
EXAMPLE 51: Internal salt of (6R—(3-(E)6alpha, 7beta(2z)))-1-

20 (3-(7-(((2-amino—4-thiazolyl) ((carboxy—-(2,3—-dihydroxy-4-
methoxy—phenyl )-methoxy )—imino)-acetyl )—amino)—2-carboxy—8—
oxo—5—thia-1-azabicycloi 4, 2, 0]0ct—2—en—3—y1)—z-propenyl)-
imidazo(1,2-a)pyridinium
NMR_Spectrum: DMSO 300 MHz - _ _

25 7.35 (m)-8.69 (m)-8.82 (m): mobile H’s; 3.52 (m) approx. 3.70
(m): CHyS; 3.74 (s)-3.75 (s): CH30-§; S5.15 (d, resolved):

Hg; 5.74 (44, 4 after exch.)—5;81 (84, d after exch.): Hy;
5.29 (m): CH,-N®: 5.83 (s)-5.86 (s): O—CH-§; 6.25 (m)-6.90
(d, resolved): CH=CH-CH,; 6.43 (d): Hg’; 6.72 to 6.80 (m):

30 Hg’and Hg thiazole; 7.58 (t): Hg"; 8.06 (t): Hg"; 8.21 (d)-
8.96 (d): H,", Hy"; 8.29 (sl): Hz"; 8.44 (sl): Hyx"; 9.44 (d)-
9.54 (d): CO-NH-CH. _

EXAMPLE 52: Intermal salt of (6R—(3-(E)6alpha, 7beta(z)))-1-
(3—(1—(((2—am1no—4—thiazolyl) ( (carboxy—(2, 3, 4—trihydroxy-

35 phenyl)—methoxy)—imzno)-acetyl)—am;no)—z—carboxy—a—oxo—s— _'
thia-1-azabicyclo(4,2, '0]oct—2—en-3-yl)-2—-propenyl)—
imidazo(1,2-a)pyridinium
NMR_Spectrum: DMSO (300 MHz)
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t hi azol -4-yl]-acetyl ]-am no]-2-[(4-nethoxy-benzyl oxy)-
carbonyl ] - 8- oxo-5-t hi a- 1- azabi cyclo[ 4,2,0 Joct -2-en-3-yl ]-
qui-noN ni um i odi de The operation is carried out adhjs ﬁh
Exanpl e 40 starting with 700 ng of the product obt ai ned |

6

penyII
Exanple 40, using 282 mcrolitres of qU|noI|ne 706 ng .
product is obtained. Stage B: Internal sallt2lof (6R—(3 (EB)
7beta(2)))-1-(3- (7-(((2-am no-4-thiazolyl)

pr o
il fl?lim
a,
((carboxy-(2-chl oro-4, 5-di hydr oxy-

3- net hoxy- pherd/94 rmvlhom S;mEn.d)s dcdatyll-l)b— am M) -(ﬂr)cangonydeO-CH—ﬁ,
0x0-5-t hi a-1- agaly ) Ol ch-o g F tg—pr%p%”% q'=4' '29\')' ” %’\mat;c
s i

The operation |s carried out

Wi th. 690 my offHnd rbdklct: dts'i o r(gcst e’ A bad,dd)438-86 SITLES" .

al ph

cSiesé:_'r ed produa{ UPS aamgaumm 8 .MWR (Sp9at . . BYBO 30@1M¢a)-8.. 53&&&3 g (72)
SN O Lo S Gl 6 () 27 )2 % ) g
6. 75- 6. 76--6..7 3: [nennal,isald) @ (&Foﬁhw)ﬁalvhas Thetalaisic

g [ gg r] E?\H 84?7(:{—'&7«1( Hﬂ&nma—aﬂ:tma@o(lly&))H(&c&}my&(&S 3@3&)51@@:@141 56

- e er
of (GR (5 () oty apeig (rted PR Ry L) pRLRSNT P FaTbokd 8-
((car boxy- (2- m:mi)—!;;u@.—‘l —azabicyclol4,2 oct—2—en—3—-y1)—Z—propenyl)— :

di hydr oxy-1% "gfi@aszd¥epdaypgiRt *B?Bf:‘ri)md m no) - acetyl ) -am no) - 2-
car boxy- 8- oxo-5-thj a- -aza_bl C cI o[.4, M(Bl]zgct 2-en-3-yl)-2- propenyl)

qui nol i ni um NME Spectrum: DMSO (300 - 117 -  Stage A
1-[ 3-[ 7bet a- [[a[p[p[rb:{.z-a;mmr@: S4- &i.logdr(@dy-5514 (d): Hei 5. 29 (m): cnz—N@

met hoxy] - pheny 52 i @)enyd ?)xg) ,,gt I'ml)] gtxy] 6' LT(;;
iazole;

[2[(tr|phenyl th no-thlazl- ]7 éc
net hoxy- benzyl Zyorﬁfl 8 dmioHg ' tihi®a77- éféb‘l V&l (55)['433
-oct-2-en-3%yl J6. Ziaor(merndﬂs)quumlcﬂyom i qdisge.(¢t)-8. osThe;)qur &t og"i;s8.19

broduct obt a TA18r B A g Bt 85 287 B ey G Ml Basi 2432
product is obt{®ied®.5 Sna@e%(m)nt muesw' -of (6R-(3-(E) 6a| pha;
7beta(Z)))-1- EkAMPLE 54: Internal salt of (6R—(3-(E)6alpha, 7heta(Z)))-1-
_ (3-(7-(((2-amino-4-thiazolyl) ((carboxy—(2,3—difluoro—4,5-
20 dihydroxy—phenyl)-methoxy)—imino)—-acetyl)—amino)~2—carboxy—8—
oxo-5-thia~1-azabicyclol 4, 2, 0)Joct—2—en~3—yl)-2-propenyl)
quinolinium ,
NMR_Spectrum: DMSO (300 MHz)
3.45 (m): CHyS; 5.09 (d)-5.14 (d): Hg; 5.72 (m): Ho;
25 5.58 (s)-5.59 (s): O-CH-CO; 5.88 (m): Cﬂz—ﬁg; 6.34 (m):
H=CH-CH,; 6.94 (d, J=16)-6.97 (3, J=16): CH=CH-CH,; 6.67
(m): Hg"; 6.76 (s)~6.77 (s): Hg thiazole; 8.07 (m)-8.26 (m)-
8.53 (m)-9.34 (d)-9.57 (d): quinoline; 7.32 (m)—9.5 to 9.9
(m): mobile H’s :
30° EXAMPLE 55: Internal salt of (6R~(3—(E)6alpha, 7beta(z)))—1—
' (3—(7—(((2—am1no—4—thiazolyl) ( (carboxy—(2,5-difluoro-3, 4—
dihydroxy—phenyl)—methoxy)—imino)-acetyl)—amino)—z—darboxy—a-
oxo-5~thia~1-azabicyclo{4,2,0]oct—2~en—3—-yl)—-2—-propenyl)
pyridinium.
35 NMR_Spectrum: DMSO (300 MHz) .
~ 3.58 (m): CHpS; 5.18 (d,d): Hg; 5.79 (m): Hy; 5.41
(s1): cHyN®; 5.64 (s)-5.65 (s): O-CH-C=; 6.30 (m):
CH=CH~CH,; 7.02 (dd, J=16): CH=CH~CH,; 6.70 (dd): Hg';
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(7-(((2-am no-4-thiazolyl) ((carboxy-(2-chloro-3,4-dihydroxy-

5- met-hoxy- phenyl ) - net hoxy)-im no)-acetyl)-am no)-2-car bomﬁgheetHaS-BeenReplaced
oxo-5*thia-1 - azabi cycl o[ 4, 2, 0] oct - 2-en-3-yl ) - 2-propenyl ) - aniem i
The operation is carried out as in Stage K of Exanple 40, ”Elw’ !} w [
440 mg of the product obtained in Stage A above, and 256 ed
pfoduct was obtained. NWVR Spectrum DVBO 388 Mz 3.48 to 3.84 (m:
S-CHerr]; 3.71-3.73 (s): =COCH err]; 5.17 (d,d): -NHCHCHC 5.8 (m:
-NH-CH CH; 5.82-5.84 gs : N0-CH= 5.88 (m: -CH=CH-CHerr]-: 6.38 (d, m:
CH=CH-CH err] ! 6.880%s)cf) 88 (s16) Hy- bhiiazplef[8s 1B Efm) 6. B9 (slysé. 77 (s)-6.81
(s): Hlerr] tBi.8aoka): RROFEYLO5 ga9s }3"80 E ; 001l 951 (P-4 76D (§) 53- 9. 64

d 5 5 bi | H s. EXAVPLE 44:
fn%erLg{rLaltcng#gé é ?&n%gs ﬁ 86”1“ mob CH
7bet a- (z(Sﬁ))EﬁAﬂELE_éﬁ (Eoﬂeanahosalth052663+13f(3b5ttpha. 7beta(z)))-1-

(3, 4-di hydsoxxafzteranHﬁwb-)x eaiaees.‘zhb ?eirﬁ&:%wtz)s-dzﬂuom-a —
am no) - 2- car -oxo- -t hi g -aEﬁ % - 2-en-

Y222 or opeihydnarkopnaE L) -aoEhoxyh-15LasF race B biramlup) 2 rrRaraRY-8-
Exanpl e 3 i s oRoefatbhia—1gaaphidyoko b4 )2 RGBENERRATK3-Gr )+ 2~pmrdpeny I B+ uant :
water (at pH g 3"31“?39°‘5§fbggiﬁﬂgﬁihﬁ acid) - acetonitrile (containing

0. 02596tr|fluoroacet c acl d 1.5 ng of expected (S) isoner
and 1.5 ng of NMR) Spegkgums  GM3Qt 43 Qd““z ) NVR Spectrun1 DVSO 400 MHz 3. 40

LO 3. 60 gmil eter (hp: OH13ifidpodi€idn: 6HfeBlid bmY<3 (37, (d) & €H, B0d 8):
Giert] N er ] ESEE §§3§#ge§ﬂec¥fé4§2%?[?mél oFizti 8B il snae (g dteq
- 118 - 6.75-79) (mdperHyithi33okd): 6—¢!2-¢51—Nﬂ[ c$r63 ($Er3]65 (D5 (s)
7o, S S G e S ey g
9): Herr]” -5 El['e??]zv 8715t a4, e 8148 ?’ B 'Ed%jP "%791 (a5
Herr]". E&A Ethsazoheer Aad1sbhd : OF (5FB(43(E§5aU@&h, Hy’; 8.76 (4,
Thetar (Z(R)) yigh s (5 € 7- (§( 22278720 463Nt @70 S kL 63! be3’5 (m)=9.85 (m):
mobile H’s.
EXAMPLE 57: Internal salt of (6R-(3—(E)6alpha, 1beta(z)))—1—
(3~(7-(((2-amino-4—-thiazolyl) ((carboxy—(2,5-difluoro—3,4—

20 dihydroxy—phényl)-methoxy)-lmxno)—Acetyl)—am1no)—2—carboxy—8—
oxo—5-th1a—1-azab1cyc10[4 2, 0loct—z—en—B—yl)-2—propeny1)
quinolinium -
NMR_Spectrum: DMSO (300 MHz)
3.4 to 3.7 (m) CH,S; 5.15 (dd): Hgs 5.79 (m) Hp; 5.62

25 (s)-5.64 (s): —0-Ci-$; 5.89 (m): =CH-CH,N®; 6.37 (m):
CH=CH-CHy; 6.97 (44, J=15.5): CH=CH—CH2, 6.76 (s)-6.80
(s): Hg thiazole; 6.70 (dd, J = 11 and 6): Hg"; 8.07 (m)-8.27
(m)-8.53 (m)-9.3¢ (d): quinoline; 9.58 (d): Hy; 9.53 (d4)-9.62
(d): CO-NH-CH; 7.30 (m)~9.83 (m): mobile H.

30 EXAMPLE S8: Internal salt of (6R—(3-(E)6alpha, 7beta(z)))-3-
(3—(7-(((2-amino—4~thiazolyl) ((carboxy-(2,5-difluoro—3,4—
dihydreoxy-phenyl )—methoxy )-imino)—-acetyl )—amino)—2—carboxy—8—
' oxo—S—thia-1-azabicyclo[4,2,0loct-2~en-3—y1)—2—propenyl)
 thiazolium _ |
35 NMR Spectrum: DMSO (300 MHz)
3.50 to 3.75 (m): CH,S; 5.16 to 5. 19 (d): Hg; 5.81 (m):
Hy; 5.33 (m): =CH-CHy-M®; 5.63 (s)~5.65 (s): O-CH-$; 6.26
{m): CH=CH-CH,; 6.96 (44, J-16) CH=CH—CHy; 6.71 (44,

s

55750 LTt
. LR I oty
acrn/eTorh

- . ) —— .
N7 B COACHAM Y, ROaTGIC AO7TNEY. ne 7Y an GO /OT



(3, 4-di hydr oxy-5-f | uor ophenyl ) - met hoxy) - i m no) -acetyl ) - ———————
am no) - 2- car boxy- 8- oxo- 5-t hi a- 1- azabi cycl o[ 4, 2, O] oct - 2-'en-
3-yl'y>2- propenyl) quinolini um R i.sonmer isol ated durlTh as Been Replaced .
chromat ography in Exanple 44. NWMR Spectrum DMSO 400 MHz 3 ‘&m‘ﬂ m—)
CHerr]S;, 5.16 (d, J =5): Herr]; 5.32 (s) [err]-CHO; 5 and
8 Herr]; 5.88 (m: CH[err]N[err]; 6.36-(1122}:—CI—|:CI—|-C|—|[err] 6.99 (d, J =
16): CH :CH—CH[err]; 6.73 (M (3H): H[err]'thiazole and‘H[err]' and
Herr]'; 7.26 (s); nobile 2H s;. 8.07 (t, J 8) and828(t J =8):
Herr]" and Hie6rahd 8122 ggt; 6. '1‘-86(@)1-95881 HE)E‘:’ rl-] tl&&bxd 81 378) and

8.55 (d, J = % (d, J

= 6): (H[err] %b_gggzrkm)anﬂ H[ﬁfl }38 %& é% Ie 1{#&%{PL%§ té

Internal salt%of H‘GRJ?BF EfBirhhalS 768 a- '{"Z‘}’{%e)*}'Jsl [3-[7-[[(2-

?rzn god4 Llhl azm!ﬂbil 8t boiyernal salt of (6R-(3-(E)6alpha, 7beta(Z)))-2-
I C ro I’OX noj -

-2- cazboxy§8 8 kE Y%%E'rﬂi?%@i( yi (%ﬂb?l '3'} %ifh%g&os"‘—

- 2- propeny! ] - dlhm@mw-pheoyl pyme thmn@mﬁnyﬂg)mim)%pmmﬂr%

the isoners oéxéhs—eﬁfﬂuciae%fw@ﬂow e [e”]S P to%!:az% 300

MHz 2.71 (s): %errle?’s&/eh pr ox. =C [ err]
and Nerr]- ﬁﬁ'ﬁrox 580(sl) OCHo and Herr]; 6.25 (m:
=CH-CH err]; m&r_&gg_c_ﬁﬂm (OMSO=C @) 6. 81 (S): H[err] t hi azole; 7.00:

el L) 193,91 30 20 4610 TR 90 gayt M T Bk
47: Internal "$&1f oFH '(‘%'('é@( 6% p )" .65 (s): O-CH- .

7beta(2)(s*))c):uaegseﬁz,(?(asam@p 31=t$1151)zx)lcyik=)cr(-( boexyn (dd J—11
i no) - 2- car HRG. 83 bhest b 18 AL 25 8 fﬂ %zvél g9 e ¥
3-yl)- 2 prope%y¥§ () tabig{ 4, By a) B r3Ti ln‘ﬁNM? (‘Sbbttﬂsfm *[3\180%0@1 MHz 5.:15
(d, J =55 Haeyrd.78 28)5 6, sfierrd-obe(s): mp 7% (38 o [ear]
(m): mobile H's; 9.56 (d)-9.65 (d): CH—NH-CO.
EXAMPLE 60: Internal salt of (6R-(3-(E) 6alpha, 7beta—(z)))
1-(3—-(7—(((2-amino 4-thiazolyl) ((carboxy (2,5-difluoro 3,4—
dihydroxy phenyl) methoxy) imino) acetyl) amino) 2~carboxy 8-
20 oxo 5—-thia 1-—-azabicyclo(4,2,0]oct—2-en—3-yl) 2-pfopeny1) 4—
(methylthio) pyridinium : ' '
NMR_spectrum: (DMSO) 300 MHz
2.71 (s): oSMe; 3.54 (d), 3.66 (d): CH~S; 5.17 (m) the Hg’'s;
5.22 (s,1): =CH-CH,—N®; 5.63 (s) resolved: OCH-§; 5.79 (m):
.25 the Hy’s; 6.26.(m) CH=CH-CH, E, 6.98 (4, J=16) resolved:
CH=CH-CH5; 6.71 (dd, J=6 and 11): “6 : 6.78 (s) resolved' Hg
thiazole; 7.30 (s,1): NH,; 7.95 (d), 8.70 (d): N -5; 9. 62—
9.67 (d), 9.85: the mobile H's; 19.49. '
' EXAMPLE 61: Internal salt of (6R—(3-(E). 6alpha, 7beta—(Z))) "
30 4-(3—(7-(((2-amino 4-thiazolyl) ((carboxy (2,5-difluoro 3,4-
dihydroxy phenyl) méthoxy) imino) acetyl) amino) 2-carboxy 8—
oxo 1-azabicyclo S5-thia 1—ézabicyclo[4,2,0]oqt—2-en—3—y1)_2-
propenyl) 2—-amino thiazolo (5,4-b)-pyridinium
NMR specgrgm' (DMSO) 300 MH=z _
35 ~3.60: CHy; 5.19 (d) resolved: Hg; 5.81 (d): Hq; 5.47 (d):
=CH-CH,-N®; 5.63 (s), 5.65 (s): o-cﬂ-§ 6.21 (im): CH=CH-CHy;
7.08 (d) resolved J=16: CH=CH-CHy; 6.78 (s): Hy thiazole;
6.70 (dd, J=6 and 11): Hg"; 7.83 (m): Hg’; 8.29 (4, J=8):

aCtn /a7t
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5.79-(dd, d after exch.): Herr]; 6.24 (dt, J = 15.5 and-6.-5)—=CH-CH err}
approx. 3/4 H 6.81 (s)-6.99 (s): Herr] thiazole, aronatlc 1H 6. 86 d

=.157%) =C-CH=CH, 7.58 (t)-8.06 (t): Herr]', Herr]" 8T2 mmﬂmwd
8.96 (d): Herr]'; 8.28 (d)-8.44 (d): Herr]", H[err] 9n§
-CO 7.35 (m; approx. 2H, 9.87 (sl): 1H 9. 96 (sl): 1H

48 : Internal salt of (6R-(3-(E)6alpha, - 124 -

7beta(Z2) (R*)))-1-(3-(7-(((2-am no-4-thiazolyl) ((carboxy-

(2, 5-di chloro-3, 4-di hydr oxy- phenyl ) - net hoxy) -i m no) - acetyl) -

gm |n§))22 car bepg y) 388Q%4- iawuaﬁraa bhcycbg[ﬁd&gb e?t(ai gﬁ/@é B%O;I\/I—g-gaﬁ
y pr ope azo p i ni pectrum -5,

(d, J = 5): Fé’r’]bn?q'zf’ %%XF‘P m} 578 (d, J = 5): Herr]:

5.81 (s): c>cE£pE££§,_appﬂoxerna1 Hals Qﬂ (GR—(B £E16ﬁah9h8) Theka- CEl iéir]

approx. 0.85 HF(Q-QQ—SH¥263%9n65h—tﬁﬁﬂ%&lyl} ?ébhrbkgfrlzaﬂddﬁfﬂﬁaibc3lkL

ty

6.85 (d, J_=
7 and & 5) H%é%ﬁﬁr°*€ EgHPH )yme g°§¥ HPéPPP acgty}) gnigol %7°a§§8¥¥]°'

8.26 (d, J 2xo854thid, 13azablicykleld] 2, Ombetpp-en—B-ylEpz+propgnyh)a
simlar nanneghggnbhqh gegsL?ﬁeqP&PFLHe previ ous exanples, starting with
0

appropriate intermedi af OW ng products were obtained: EXAMPLE
49: Internal NMR. speckrpm:3(DMSEA| pha, 7beta(2)))-1-
(3- g7 (((2-anBne- ot Bi, a;zobub)s,(ecasbroay tasaideaydrﬁgy 8 81 (dd
met hoxy- phany Y (o] y - . 0X0
-azablcycF§[4k§ g?b@ﬂ? - %-%F p?g éﬁ‘gﬁé éﬁfﬁé NE &@?
DVSO 300 Mz CH=CH-CH)p 37704 @ﬁzsregoneQ,74—1@J0\/6.,.—GH1§H9¢| szgoidéd)J*

Herr]; 5.57 éﬂd)15)803g"} uill r(h) 68315(57 Hs ehigeble; 7.89 0a/03k6):
6. 0: CH[err] N[ e

r d_.re of
- 120 - resH Bvedﬁ]apoﬁév é ﬁ) 207 (gr g é@’%d“sreSBrQBd‘da ﬁpﬁ?OxH416)
ethylene ([erB}Eﬁ (8,79=6)82H¢ HLeBrpSthdézoBeﬁSS(dY (C¢—Eﬂ£6H.FWe32](m).

Herr]", k&er§ gm§3 gtli 5@ fd) 9.34 (d): H[err] H[err] 9.53 (d):
Herr]'; 9.4 . |err 7.45 and 8
EXAMPLE 63: Internal salt of (SR—(B—(E) 6alpha, 7beta-(z)))
7~(3—(7—(((2—am1no 4-thiazolyl) ((carboxy (3,4-dihydroxy
2,5—dif1u6rophenyl) methoxy) imino) acetyl) amino) 2-—carboxy
8—-oxo 5-thia 1—azabicyclo[4,2,0]oct—25en~3—y1) 2-propenyl)
20 imidazo (2,1-b)-thiazolium
EXAMPLE 64: Internal salt of (6R-(3-(E) 6alpha, 7beta—(Z)))
3—(3-(7-(((2—amino 4-thiazolyl) ((carboxy (3,4—§ihydroxy 2,5~
difluorophenyl)} methoxy) imino) acetyl) amino) 2-carboxy 8-
oxo 5-thia 1-azabicyclol4,2,0loct-2-en—-3-yl) 2-propenyl) 11—
25 methyl 1H-benzimidazolium -
EXAMPLE 65: Internal salt of (6R-(3-(E) Gelpha. 7beta~(Z)))
7—(3-(7-(((2-amino 4-thiazolyl) ((carboxy (3,4-dihydroxy 2,5- -
difluorophenyl) methoxy) imino) acetyl) amino) 2-carboxy 8-
oxo 5-thia 1-azabicyclol4,2,0loct-2-en-3-yl) 2-propenyl) 4-
30 " methyl thieno (2,3-b)—pyridinium
In addition to the products described above in the
examples, the following products constitute products whihc
can be obtained according to the methods of the invention:
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EXAMPLE 50; Internal salt of (6R-(3-(E)6al pha, 7bet a(Z))) 7-
(3-(7-(((2-am no-4-thiazol yl') ((carboxy- (2, 3-di hydroxy-4-
et haxy- phenyl ) - net hoxy) -i m no) - acet yl ) - am no) - 2- car boxy 8-

oxo0- 5-t hi a- 1- azabi cycl o[ 4, 2, 0] oct - 2-. en- 3-yl ) - 2- pr ope heet R
pyri-di ni um NVR Spect rum DIVBO 400 Mz 3 54 (d) approx.
=C-CHerr]S; 5.18 (m: the Herr]'s; 5. 761@H -5.96 (m

(s)-5.74 (s): the [err]-0Me's; 5.67 (r’r) CH err]-CHs 83 (s) 5. 87 (s)

C-CHJ[err]; approx. 6.80 (s) resolved: the chlazoles 6.42 (M-6.73 (mM:
Herr], Herr]; 6.30 (n')-7.15 (d) resol ved: —C—CI-|:CI-|-CI-|([err]E), 7.88 (d):
Herr]'; 8.29 (d): Herr]"' 8 15 (rr) Herr]"; 9.08 (d): Herr]'; 9.22 (d):
Herr]'; 9.44(%.9“’2"“ =
EXAMPLE 51: Intfrnal galt of (6R—($(E)6a| fha, 7b%ta(Z))) 1- 2

ceg. b)

(3-(7-(((2-am njp—4=thi aLUIyI) \\(,d.[UOX)/ ( 37:“ Ny dr oxy- xy phen 1)
-nmet hoxy)-im nofj -acetyl) gamjn ar box -

oxo- 5-t hi a® 1- azfbi cy .2, 0]

i m dazo(1,2-a)pyridi NVR Spec 3 (m-g. 82
(m: mobile H s 3.52([(n) %4pgr ox. 370(n). CH[eraw]S 3 775 (s):

CH err]O-[err];[I5. 15 6f, resclved)*“‘H[err]; 5.74 (dd, d fafter exch ) - 5} 81
(dd, d after exgh.): Herr]; |5@P9 rr]-Nerr]; 5 83@5) 5.86 (p):
OCHIJ[err]; 6.2p (mM-6.90 (d,| reso vsd) J:CH-CH["err]; 6. 43-(:d) Herf]";
6.72 to 61§O(rr: Herfr]' and He thiagqle; 7.58 (t):| Herrg< 8.06%(t):
Herr]" d- 8.96 (d)f Hefr]®, H4gnr]"; 8.29-(sl): Herr]"; 8. ha
(sl): H[err D. 44 (d)- 9. 54 (d).\ NH -|¢H. EXAMPLE 52f Internal sal] of
(6R-(3-(FE)6al ph ))-1- (3-(7-(((44am no-4-thiazplyl@ s

((car boxy- (2, 3, @ /\. " =y H-s-cu,
phenyl ) - met hoxy | ) =am nY) - 2- d4r boxy- 8+ oxo- 5¢t —= _
[ 3- en- 3¥1 ) - 2- grlopenyl ) - -
irridazo(11§ a)-plridi niggn NVR |Spect rum 300 NHz)
- 121 - ; Herr]; 5.82 (m: Herr] and
OCHIJerr]; 528(rr) —CH-CH[err] N[err] 626(rr) CH=; 6.5to 7.4 (m:
aromatic _ _

lr\ﬁm’-r‘m

Q)
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err]'; 8.06 (t): Herr]'; 820 (d), 8.96 (d): Herr]",
Herr]'; 8.29 (sl)-8.44 (sl): Herr]', Herr]"'; 9.41 (d)-9.53 (d):
CONH~CH, 8.68 (mM-9.27 (mM-7.36 (m): nobile Hs. EXAMPLE 53: Internal
salt of (6R-(3-(E)6alpha, 7beta(z)))-1- (3-(7-(((2-amino-4-thiazolyl)
((carboxy-(2, 3-difluoro-4,5- ~ This Sheet Has Been Replaced

di hydr oxy- phenyl ) - nethoxy)-lnlno) acetyl)_amnao; 2- carbo

0x0-5-thi a- 1-azabi cycl o[ 4, 2, 0] oct - 2-en-3-yl ) - 2- propenyl)

i mdazo(1, 2- a)pyrldlnlun1NNR Spectrum DMSO (300 MHz)

CHerr]S;, 5.09 (d)-5.14 (d): Herr]; 5.29 (m: CH[err] N[err] 5 58
(s)-5.59 (s): OCHJerr]; 5.72 (n) Herr], CH=CH - CH[err]' 6. 68
(m: Herr]'; 6.47 (S)-§-78 (35). %F] af J=107., :
SCccHeCH: 7.58 (I)-8.08 (1) Herr] 9 _(d) 26 (dF: Herf]",
Herr]"; 8.28 (mj-8.44 (sl): Herr r«H[err (m: P.5t0 9.9 (mM

mobi l e H's. EXAMJILEF &4-~nt er ngl LA of (6 - (B\6al pha} 7 2)))-1
(3-(7-(((2-amno4t|) b(caw% ( (& (BAgal p REN2)))
. di hydr oxy- phenyl }- npthd duM NO) - '

6H, 7.58 (t): He

H er

- di f 0-4,5 ~
. Lp)yRZaL poxy - 8- -5-thijp-1
-azabi cycl o[ 4, 2, §}] oct- 2L en- 3- vy qui ndl i ni im [NMR Spectrum O
(300 M) 3.45 (fy): CH®Yr]S (d): H¥err]; . Hdr];
.58 (s)-5.59 (s): O0CHCO 5. ] -N[err]; 6.3 CH .
-CH[err] 6.94 (¢, J=16)-6.97 : CH CHZ; 6.67 : G " 76
(s)-6.77 (§ . H ¢rr] thi.azol e;] 8. -8.2 (m- 8.53 ( : d)-9.

(d): quinol .32 (M-9.5t

sal t of'(6R—(3:( ) 6al pha, 7bet -(((2-am no- thlazolyl)
((carboxy-(2,5-d|ffl uoro-3, 4-
di hydr oxy- phenyl |- met hoxy) - i ni i no) - 2- car boxly- 627\
0x0- 5-t hi a- 1- azapi cycl o[ 4, 2, 0] - 2-propenyl) pyr|a$ﬁsun1NNF
Spectrum DMSO ({00 MHz) 3.58 ;1 5.18 (d,d): Herr]; 5.79 (h;:
Herr]; 5. 4& (Bl): CHerr]N )-5.65 (s): @ =.. 6.30 (
CH=CI-|-CI-|[er ]: 7402 (dd, J=16)|: 1; 6.70 (dd):| HE MNigeen
- 122 - 6.78 (f)-6.80 (s): Hlerr] sﬁg ; 8.18. (mM: Herr\=/H erpB]f
" EAKXLN J
\=/
20 " O/ _ “
3
S # '
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“ ®/| "
—N\
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8.63 {m: Herr]"; 9.05 (d).: Herr]" Herr]"; 9.35 (d)-9. 62 (d): CO NHCH;
7.33 (M-9.80 (mM: nobile H EXAMPLE 56: Internal salt of (6R-(3-(E)6al pha,
7betat®)))-1- (3-(7-(((2-am no-4-thiazolyl) ((carboxy-—(—?—S—drf—I-um—cr—S—tt——

di hydr oxy- phenyl ) - net hoxy) -i m no) - acetyl ) - am no) - 2- car
oxo-5-thi a- 1-azabi cycl o[ 4, 2, 0] oct - 2- en- 3-yl ) - 2- pr openyl e eetHaSBeenReplaced
, 7-di hydro- 5H pyri ndi ni um NVR Spectrum DVE@26300 MHz). ZLH “l" MML‘ in
p05|t|on6 3.1.4 (m-3.37 (n); CHerr] in position 5" -

CH err]S; 5.15 (d)-5.18 (d): Herr]; 5.79 (m: Herr]; 5.33 (d)

=CHCH err]-Nerr]; 5.63 (s)-5.65 (s): OCH[err]; 6. 23 (m: CI-lzCI—I—CI—l[err];
6.85 (d)-6.88 (d, J=16): CH=CH-CH err]; 6.71 (dd, J = 10.5 and 6).
Herr]"; 6. 78 ~: - —“__"""""—"—‘"—‘""*““—“—“""““"“_’_“—“
J=8): Herr]' Merrl? . 9 54](d)-9.%3 (d):] crNEBO 7. 3
(m-9. 85 (n) j . LE 57: Tnteffal salt of (4R (3- (E)6a|ph
7beta(2)))-1- (Fq7- (({ 2- am np- 4x}hj azol yl , 4
di hydr oxy- pﬁenyl- i M noyNacdt yl ) - ami
0x0-5-thi a-1-azgpic n-3-y

Spectrum DMSO (l : X
(m: Herr]; 5.6 -0-CH[err]

6.37 (n): CH=CH ) 1. 6. / =15.5]] C et
(s): Herr] thig ;6. mand p) : " g
(m-8.53 (%39. : qui nol (d)ftHerr]; 9.53

CO- NH- CH; rr) 9.83 (m: |nobilggH EXAMPLE 58: Inter|r
(6R- (3-(E) 6al phg 7beta(z))) 3- éS (37- ((( 2} pmi no- 4-t hi azq
((carboxy-(2,5-¢ifl

i NO) - 2- car boy y@B

0XO0- 5- thla 1-az§ b| cyclo[4, 2,( - 2- pr 6penyl ). |t o\ um NVH
Spect rum. DMS0 300 MHz) 3.5QG t.o JCH err]S; 5. 1E 9 (d): .
Herr]; 5?&( - Herr]; 5.33 ( :err]-N[err]; s(s)-5.65 (f5):
0- CH-[err] ‘ ; dd, J=16): CH =CH [err]; g 71
- (dd, ff- 123 - o
20
25
30 !
|
i
!.
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J=6.and 11): H[err]"; 6.78 (s)-6.81 (s): Herr] thiazole;, 8.37 (m-8.51
(m: Herr]', Herr]'; 10.20 (sl): Herr]'; 7.30 (mM:_9.5t09.9 (mM-13.25
{m-43. 75 (r’r) mobile H's. EXAVPLE 59; Internal salt of (6R-(3-(E)6alpha,
7beta(z)))-2- (3-(7-(((2-anino-4-thiazolyl) ((carboxy-{(ZhsSusefil ‘fTT\n@

di hydr oxy- phenyl ) - met hoxy) -i m no) - acetyl ) - am no) - 2- carbox
0x0-5-thi a- 1-azabi cycl o[ 4, 2,0 ]Joct - 2 en- 31>2|8) _2 propenyl)
NVR Spectrum DMSO (300 M—Iz) '3.50 to 3.75 : CHerr]s 5 [ err]
5.80 (m: Herr]; 5.53 (d): -CH—CH[err] N[err] 5.63 (s)-5. 65 (s) 0- CH
-[err]; 6.37 (n): CH=CH -CHerr]; 7.09 (dd, J:15.5): CH=CH-CH err]; 6.71.
(dd, J=11 and 6) Herr "; 6.78 (s)-6.80 (s): HLe iazole. 8 .00 (t)-
8.28 (t): H[er P &rr : g) - 8. 53 "H[err]'z 8. 61
(d)-8.74 (d): err] _H[err-'; 10. 06 (s) 34— {(-F—9—8

nobile H's; 9. 6(d) .65 (d): CH NH -CO

(6R-(3-(E) 6al n 7bta(Z)>) 1/ (7-((
(2,5-difl woro | 4 r oxy met h
2- car boxy 8- 005- -3z 0[42
(et hyl t hi 0) p ni mNI\?E bgz,c

(d), 3.66 (d): cris; 17 (m}: the H[err]

t er nal salt o

i gzol yl)~— (car bgxy
t% no)

) =2prpenyl ) J4-
1 (& oSMe; " § 54

):n@, e H[err] S;

=CHCH err]-N@rr]; 5.63 (s)]rgs ed: OC

6.26 (m CH=CH{CH err] E, 6. 8@@-16) chg. 7 (dd,
J=6 and 11): Hfjerr]"; 6.78 (B) r ved: err] thiazold; s, 1): o
NH err]; T 95 {d), 8.70 (d): ;9. D. 67 (d), 9.8%7: bile S; .
19.49. EXAMPLE|6] : I nternal (E) 6al pha, 1 ))
4-(3-(7-(((2-a no 4-thiazol (2, 5-dif|uoro@4 drhydry
phenyl ) nethoxy) im no) acet Cfr boxy» 8- oxo |1-a2dbNcycl o Jrthia

,1yl) 2-am no tihi aAg]

Miz [err]3.40: CHerr]; 5.J19
JI): =CHCH errf]-Nerr]; 5.63 (s),
efr]; 7,08 (d) rgﬁ =16:

5. 70 (dd J=6 1 [errl] "

N -,

1-azabicyc|o[4(2 Jd oct - 2- en-
(5, 4-b)-pyridiliun1NNR spectf|
(d) resolved 6; 5.81 (d): .
'5.65 (s):} [err];.6.21 (
CH:CH-CH[err] 6.78 (s): Hef
7.83 (mM: H[er 1'; 8.29 (d,
-124- .

¥MH : |

' '
| ® |
®fn s " “ W ;
20 —~ ) G |
8/ ~cu, ;
" 1P | 7N
. @ NHZ - @ >
25 —N’ 5 G oH _"\)
- oH '
\z - QN’,.\ |
|
30 CAA |
|
“ i

35

atn/7eT7n A AN 1 CACMTIM U “ATOIO ORTTAPY T FT 00  GAsaT



Herr]"; 8.64 (d, J=6): Herr]': 9.55 (d), 9.64 (d): CHNH-CO 8.73 (s),

9.84 (M,

7.33 (n); nobile H EXAVPLE 62:
Bal phd, > 7beta-(2))) 7-(3-(7- (((2-amno 4-thiazolyl) (({carbexy——_

Internal salt of (6R-(3-(E)

e
d

.
4444444444

HOATOC IO GOHITHEY [ ol 4k § aa

[Ala TS -] \‘r\.t';t'.!ﬂn'-‘u('.

acrn /a7 n

(2,5-difluoro 3,4- dihydroxy phenyl) methoxy) imino)-. ? l¥e|t) am no) _
2-carboxy 8- oxo 5-thia 1-azabicycl o[ 4, 2, 0] oct-2-en- 3- Bced
thieno (2,3-b)-pyridinium NWR spectrum (-DM&® 3.4 toj ,Hmﬁmiﬁ 5.18
(d, resolved): Herr]; 5.81 (dd, resolved): Herr],; 5. : -
- 3H=CH-CHerr]-Nerr] and 0-CH[err]; .6.30 (m; CHCHCHerr]; 7.14 (d,
resol ved, J-16): CH=CH-CH err]; 6.70 (dd. J=6 and 11): Herr]"; 6.77 (s),
6.81 (s): Herr] i — B E— =0 g =g t—I=6—Hrerr | .
8.16 (m: Herr]'ft 9.09%d, J=B): H&r]'; 9123 (d,®J=6): Herr]" Z 9 .55
(d), 9.65 (d): FNHCH- 7.32 fm, 9.83 (m:|nmbiTe H s. MPLE 63:
Internal salt of pha, 7beta- (1)) 7-k3-(7-(({2-ani N&
4-thi azol yl )¢ ((c 4- di 1;@/;;“ 2, 5- dif {9 0orSRReny! ) tﬁbx%z i m no
acetyl) am no) 2- - 0X0} 5-UMi g 1-aza icyc 2, 0] oct - 2«¥6h-3-yl ) -
2-propenyl) ind -Dhrt pi @zl um EXAVRET62Y | Ter npl  sa¥+{of
(6R-(3-(E) 6al ph 7betda-(2)))|3-(3-(7-(((24}am nq,4-thi azplyl ar box}
(3, 4-di hydroxy 2|5- dif?'horophen@ 7 t hoxy)}{i m no) acetyl]) am .
2-carboxy 8- oxo|5-thi & 1-azab| c¥gl o} ,szcﬁ)J ¢t-2-en-3-yl) R-propenyl) 1-
met hyl 1H benzi nif[dazol i um EXAMPLE ©58Y Internfgal salt of (6R (3-(E) 6al pha
7beta-(z)))qg- (3{{(7- (((2-am nof 4-t hi azol yl) - di hy Xy 2,5{ ,
di f1 uor ophenyl) t hoxy) imno etyl) am oxgy 5\y hi a 1
1-azabi cycl o[ 4,2}J0] oct-2-en- 3-yf©j§propen1 hi en {
(2,3-b)-pyridini§m In addiTTHn $ o t he _ b€ /abqve in Jh
exanpl es, the folffl owi ng products cpm&titute|productss whi hcy cad obt ai fre
according to thejinet hods of the i ion: - - 1R5 - :
15
20 i
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- 130 - [err] - - 131 - [err] - 132 - {err]

- 133 - [err] - :
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-134< - [err]

EXAVPLE 66: The fol |l ow ng preparatlons for

of -Exanple 2

exci pi ent.,

cnierr]

sufficient quantity
PHARMACOLOQ CAL STUDY OF THE PRCDUCTS OF THE

- 135 -
I njections were nade: -

500 ng - S%fﬁﬁ+1}ﬁﬂﬁﬂﬁﬂf}————-

activity, method of dilutions in liquid nedigym

prepared in which an equal

di stri but ed.

distributed into each tube,

strain. After incubation in a heating chanber [wentv_-fq alell
37C, the grow h ffnhl DT ET O S[evarl ugt ed by[fransik um nal i on. W ch aI
the mnimal inhifpitory : :
. 7\ s—§ sn)
S—N \
AN @Q : H,,N/QN\ (_9_?(,(“
H,n” SN 2 \;) 2 N/
@ I - ®\ / -'
| " =N ~}. - _} H,
10 . L
] @]
15 ' £
" ® )
—ux
NH.,,
2
. L] =\ S !
.20 " E-E
L] / .
7\
. NH N
2 ‘' 4
s N IS G s 0 g BT 5@ _
““__? mN OH
A /§ ” Qu’ \
@
“.‘ \ @
30 ,, 3 . ," \
S 2
: @
PN
-y 3 -CH, . @4
- - —
35 O
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[err]

I ncreasing quantities of the product to be studied is

then each tube is seeded with a bacteri al

“aa

Pr oduct

i

quantity of sterlle nutrltlo
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concentrati ons (M1.C) to be determ ned, expressed in pg/cnB (TABLE I) .
vitro activity, method of dilutions in SO|Id medi um
di'shes is prepared-in which an equal quantity of sterlle nutrltlonal medi um

is distributed, containing increasing quantities of the 'aced
studi ed then each dish is seeded with several bacteri al IlAfter
i ncubation in a heating chanmber for 24 hours &3 3H[err]C

inhibition is evaluated by the absence of any bacterial devel opnent, whi ch
allows the mnimal inhibitory concentrations (MI1.C. ) to be determ ned,
expressed in mcrograns/cnferr]. The results are expressed in M1.C 90

which i's the m nidom concentracyTomn or _ar imi] T ovd 110
-136- the strairs studi ed_to be inhiﬂted by, 90% FTABLE

follow ng results err]
a@s
- ) | ;s

- 137 -

10 _ | ® 2

| | 1o/
15 “« =Y "
: ' 5.2 '
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1) The products of ~general formula (I):- 1TTTT—T_#~—”iiH44'——
syn isoner, in (R) or (S) formor an (R S) nlxture ' ormof an q
L nt erfial salt or their salts wth mi neral or organic agj;gd8heeiHus m“e
formula: Rlerr], Rerr], Rerr] and Rerr] identical or :
represent a hydrogen atom a hal ogen atom or one of the W\;“‘wi
f-rom the following radicals: hydroxy, alkyl &déntaining 1 car bon at ons,
optionally substituted by one or nore hal ogen atons, al kyl oxy containing 1

to 4 carbon atons, nercapto, al kylthlo cont ai ni ng l1to 4 carbon atoms
nitro, cyano, amno.. ) pgdto- 4 -carbon pt-es

di al kyl am no congfai ni ng;.2 to § i L car baﬂmyl al kyI amZno) ‘
car bonyl cont ai ni{jag- _ : et kyt-etri-no) T boTTyt—ToTtari ng
3 to 9 carbon atms ; (] i : t(@s rbon
atons, acyl oxy cntai ' (o ' ; ht S=ar h%Ir oxy
radi cal or %nal ' A ai/Mni n L ONs, rr] [efr]
10
15
|
20
|
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- 138°- in which Rx and Ry, identical or different”“TebTesent—a~hydfegen

atomor _an al kyl radical containing 1 to 4 carbon atOI"HEShéeEHQ

under St ood t hat when R3 represents a hydroxy radical, elaed
radi cal containing 1 to 8 carbon atoms, Rlerr], R[err] not
all represent a hydrogen atom A and A |dent|cal or resent

a: hydrogen atom an equivalent of an alkarw 135 al kal i ne- earth netal

magnesi um ammoni um or an antno organlc base, or one only or each of the
groups CJerr]A SRR AR CAAA
that the CH2R6 droup c&n be i the Eor Z gdsition®and R ¢rr] repkesent
in the quaternar annoﬁtunttornt one of thg{folTow ng radf ;

[err] [

Y, T, U V, MIaﬂ depti call
each other CH or *Tng
contains 1 to 5 etero

heteroatoms 1s t n|t ogefl'
‘substituted by dne orommore R

pf these
hdi ca "Ean be

& |

B o) o 15

10
EXAMPLE 66: The following preparations for injections were
made: S '
- Product of Example 2 ............i.ciienennnan 500 mg
— Sterile aqueous excipient, sufficient quantity

15 £OX ceivevevennnen- e Ceeeerrieneannanas e 5 em

or(jﬁ- r adi cal

PHARMACOLOGICAL S DY OF THE PRODUCTS_OF THE INVE! ON
In vitro activity, method of dilutions in liquid medium.
A series of tubes is prepared in which an equal quantity
.of sterile nutritional medium is distributed. Increasing
20 quantities of the product to be studied is distributed into
each tube, then each tube is seeded with a bacterial strain.
~ Aftex incubation in a heating chamber for twentg;fbur hours
at 37°C, the growth inhibition is evaluated by
- transillumination. which allows the minimal inhibitory
25 concentrations (M.I.C.) to be determined, expressed in pg/cm®
(TABLE I).
'In vitro activity, method of dilutions in solid medium.
A series of dishes is prepared in which an equal
-quantity of sterile nutritional medium is distributed,
. 30 containing increasing quantities of the product to be studied
then each dish is seedéd with several bacterial strains.
After incubation in a heating chamber for 24 hours at
37°C, the growth inhibition is evaluated by the absence of
any bacterial development, whieh allowslthé minimal ’
35 inhibitory concentrations (M.I.C.) to be determined,
expressed in miC:ograms/cm3.
The results are expressed in M.I.C.90 which is the
minimum concentration of antibiotic aliowing'the growth of

acn/zen _ 0N B NOCHAM Ve vaT&/C anZTne. ¢e:?7t AR wn/nv



R and R, i dentical or di fferent, represent a hal ogen atom an al kyl
radi cal containi ng 1 to 4-carbon atons, an al kyl oxy
-~ 39 - radi cal containing 1 to 4 carbon atons, _a hal eent‘{gmce@

cyano radical, one of the follow ng radicals: qurr] x m@
CONQJerr](Qerr]), Ngerr](Qerr]), Serr]- NQerr](q ‘m err],
NFECO-Qerr], CHENOH CH=ENOQerr], CHerkr36éeN CHer Wnich
Qerr] and Qerr] identical or different, represent a hydrogen atom or an
al kyl radi.cal containing 1 to 4 carbon atons, Plerr], P[err] and P[err]

i dentical or dild sstorains epwdicsd mtaékr;dhirlﬁcﬁemlbycmaai(Fﬂmmumst 4

carbon atons, opti oRgd | g Fﬂgg_ qn_tg ﬁgnst i tuents indicated
above for Rand R, the otte(!kélne |n(f es‘ﬁr‘% err] and P[err] can

optional ly formwrth t he nrtrogen atomto whi ch they are l'inked, a-

heterocycle with 5—er—6—renbers-—2—Thq product g~of—gemerpt—formta—(]) as
defined inglaimQ in whijch Rrerr] reprgsents one of the fpllovm ng
w o fom .
radi cal s: .gm,éqrr] 23 a
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- 140 -
[err]

QCNns/50n 0

or also one of the follow ng radicals:

10

15

20

25

30

35
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CLAIMS
1) The products of general formula (I):

NH

; N 7 A
Mo O gt 27 \l"/ cEAScCEANCE. R,

Pl\\.//\\.’ kg ,C\-'),A

N
e’ Y
z i

2

(1)

syn isomer, in (R) or (S) form or an (R,S) mixture, in the

form of an internal salt or their salts with mineral ox

- orqganic acids, in which formula:

Ry, Ry, Ry and Rg, identical or different, represent a

B

hydrogen atom, a halogen atom or one of the radicals chosen
from the following radicals: hydroxy, alkyl containing 1 to 4
carbon atoms, optionally substituted by one or more halogen

atoms, alkyloxy containing 1 to 4 carbon atoms, mercapto,

alkylthio containing 1 to 4 carbon atoms, nitro, cyano,
amino, - alkylamino containing 1 to 4 carbon atoms,
dialkylamino contain;ng 2 to 8 carbon atoms, carbamoyl,
(alkylamino) carbonyl containing 2 to 5 carbon atoms,
(dialkylamino) carbonyl containing 3 to 9 carbon atoms,
carboxy, alkoxycarbonyl containing 2 to 5 carbon atoms,
acyloxy containing 1 to 8 carbon atoms,

Ry represents a hydroxy radical or an alkyloxy radzcal
contalning 1 to 8 carbon atoms,

/’/,Rx
\\\\RY

SO,N

Bt e eea,
AR
ce Ll PR

N 1 NI Ve
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3) .The products of formula.(l) as defined in one of W

whi ch R6 represents t he qui nolinium isoquinolinium
4-(nethyl thio)-pyridinium thieno[?2, 3- b] pyri di ni um - This Sheet Has Been Replaced .

i m dazo(1, 2-a) pyrr dintumradi cal or the 6,7- dihydro-5H B
radi cal . ucts of general formul a in
any one of clali l” III m l Lch Rlerr13md Rerr] e represent a

hydr oxy radi cal henpro ucts of general forrmula (1) as defined in any
one of clainms 1, 2 3 or-4-in which R[err] and R[err] each represent a

chiori ne atomzmﬁ 1 kh, L0 Uifd WR[%R}Q! & w:]%f@r)er&s defrdadnicn any one

of clains 1 36 4 each represent a uorrne
atom 7) The p’ﬂiﬁiﬁﬂ%ﬂ AL R AD il Fadicads capdiadad ng, 1349 éné’
clainms 1, 2, Zatumsl in whrch R[err] and R[err] ‘each represent afluorlne
atom 8) The products r I Y of
clai ns )1 2, p.tq) nghq'&}r etg}aemse (%m? cal ne of
Rlerr] or M erqudlrcair.emt@n aalémlmm@aﬁml %Ontalih'efw ddd’@t § SRIRME 3|
:‘Mgr rruhl ?h( 1) asarﬂgts n rBhd)'lfs o Glgt rall,reiégseﬁb a&hg@rotgem attond,

ic e nanes ern
Tbeta(z))) . 1% ?"(‘47 & zi‘%ﬁﬁr\?fcﬁrtll ?z‘df dé?gfeé"? £ HRitdgen n ptom,

di hydr oxy- phertyi Jequeivaibent iof ran -aldetMi )omrald@)lmmanblymtal:
5-thia-1-
8??. di ni Lﬁ] : | nterngaf &1% % Zﬂ&' %\5)&/(&2 6a pha 521&1‘)3)@)?@ 0%16) °r
(7-(((2- arﬁ%o-%%r%tfzotrtgﬁ)gmlt%ﬁtﬁﬁqﬁ(ozél
di hydr oxy- phertHe -wiBhdkire | Sidr) £ eetthat arnena)u;ga ajrtmxgldhn be in the E

oo e 1 2R P& N fofk HERg Téfrekeiles, > M %@ﬂ.}atéfm@; Yl Fm
iad ' form, one of the following radicals:

18
V
v/\’ X V’
u.._.‘ b4 R_L. ‘\.uz)'
vy _\.R U\ /U\_,,. R*
m=1, 2 ou 3
20
~ P
/“\

. Y R v . R . Rne
‘¥ . =Y > x>
25 ) vé .Y/R v“ \z V* \Y
. pe— " R ‘ t 4] p I
- - - ' L¢] L 2
u§,r Z “§1\ J’A \?4 . \ N .

30 in which X represents CH,, NH, O or S;
Q J, ¥, T, U, V, W and Z, identical or different, represent
independently of each other CH or N, it being understood that
each of these cyclic radicals contains 1 to 5 cyclic hetero-
aﬁoms, that at least one of these heteroatoms is the nitrogen
35 atom and that these cyclic radicals can be substituted by one’
or more R or R’ radicals; ‘
R and R’, identical or different,_represent a halogen atom,
an alkyl radical. containing 1 to 4 carbon atoms, an alkyloxy

scosccom s
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- the internal salt of (BR-(3- (E) 6al pha, 7beta(2)))- |_ﬂ§;,i,;i_~————~—~*“

((2-am no- 4- th|agngLl,LLcaLbe*yff2=chloro 4,5- q
di-hydx oxy- 3- net hoxy- phenyl ) - net hoxy) - i mi no) -acetyl) - ani r‘m)s-SheetHasBeenReplace

e o AR (4,5, Bloet 5 e 3% ;bgmm\umul\
(7-(((2-am no- 4- thlazoﬁyl5 (carboxy (2, 5-dpghloro- 3, 4-

di hydr oxy- phenyl ) - net hoxy) -i m no) - acet yl ) - ani-no) - 2- car boxy- 8-
oxo0-5-thi a-1-azabicycl o[ 4, 2, 0] oct - 2-en-3-yl)-2-propenyl) -

6, 7- di hydr o- 5= 5N 4 : e sglt of
(6R (3-(5) 6alpat 7bg’lt°g’ E{?)")g)) $,cpsboh Stons, a, !\?f,°g% 5964" &
((carboxy- (3, #¥ Pﬁy of th followmng radicals: COy— 1,

g | Uﬁr oplhenylé 05, rrum)(:goet Eb)pnqubﬂ csr—hgaﬁy Bﬂe&?-e 1+ CH=N-OH,
thia-1-aza pr I ROl | e
I nt er nal saltbg%&{gLéhg( arpﬁﬂz_§%éﬂ 2 rﬁ?%ﬂyé afld a 1agHtical L?_
[7-[[(2- anﬁnod4fﬁhﬁaﬂ¢byF?PFP@@Dboﬁyh¥QIQEBOr9t9m4°n|hydﬁékyl radical
PEGHY:) ”ELhO&thbEhaﬁgiac?byh]cﬁgbﬂﬁ]aﬂoﬁgrbﬁﬁ y- B508A8°P;, 1denfﬁfal Ofs)
i a- 1 -azabi cyg oc nol'L ni_u
or an (R+S) nﬁ%Fg Eent'tﬁgpFﬁﬁgpﬁaPX éﬂﬁyg ?gﬁzfg(ﬁg"kéépbﬂg £t Rost' 4
7beta(2)]]-1- parbpﬁ-Pﬁpmsannpmibnaﬂﬂgzshybﬁltuted by one of the

[ [ carboxy-(3- S%BQQ hXﬂﬁ?é&ted R and R, the dotted line
phenyl ) - met hox noj - car oXy-8-0

2, no| -
thia-| - azéBlc}éﬂé%&tfsofééﬁ-%qeRDQ 17 92“pPBEéﬁ9P}1Yq§Pﬁ@IFHFBHFPR) or (9
or an (R+S) nnitwogen atom itet ghieh thky are[8RnkedF)a Ratebacycle with 5

7beta(2)]]-1- 2-am no-4-thiazol yl)
[[carboxy (3- FFué ebL rd"lhydroxy phenyl ) - net hoxy] -i mi no] - acet yl

- ani no] - 2- car Bdxy - Thex Produchisaolf- generejcfofbula (I) as defined in claim

. 2, 0] oct - 2- en43 3%l Lo @ge%)ébkesﬁﬂtﬁobh@' CLy EBk left&uﬂg eaaaesﬁ)s
nlxture t he internal 't of E), 6al-pha, 7beta(Z)1]-7-[3-

[7-[[(2- aﬂ#no 4-t hi azol yl) [[carboxy (2 5 di chl oro- 3, 4-
di hydr oxy- phenyl ) - nethoxy]-|n1no] -acetyl]-am no] - 2- car boxy- 8-

0x0-5-thi a- 1- azabi cycl [4 2 0 oct_2-en-3-yl]-2zprq enyll// ,
t hi eno[ 2, 3- b] pyri di nj or ( lilzyg;P ternal salt
of [6R-[3(E), alpha,\ Z)]] T?[m 44" ,
[ [ car boxy- (2, 5-di chl | or b-3 ,
S v -(>L e LI :
|
m @[ %i:[ 5_0., ’%

s e OO QO
5SS ah
fepaccpechies]

30

35
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di hydr oxy- phenyl ) - net hoxy] -i m no] - acet yl ] - ami no] - 2- car boxy- 8-
oxo 5-thi a- 1- azab+cynLQLé~Z_9_%%g£rﬁ en-3-yl]-2- propenylhhmq&kﬂmg@g

S) or an (R+S) m xture ternal salt of [6R-[3(H énlﬂpplgceg
7bet a[Z(S*)]]]-1- ﬁ"ﬂ -4-thiazolyl) [[carboxy- I,H"l
di hydr oxy- phenyl) ﬂpiﬁl cetyl] an1no] 2- car boxy-

oxo- 5-t hi a- 1- azabi dyclto[ 4, 24 -en- 37yl Q2‘propeny|] thleno[2 3-b
pyridinium - the internal salt of [6R[3(E), 6al pha, 7beta(Z)]] 1-[3-[7-
. [[(2-am no-4-thiazolyl) [[carboxy-(2,5-dichloro-3,4-

di hydr oxy- phegy! 2186t baaydfi theofehtevinhg- amdn@?li-carboxy 8-

- 143 - 0x0-5-t hi a- 1-azabi cycl o[ 4, 2, Ofpct - 2-en-3-yl | - 2- propenyl ] -
|squ|noI|n|un1(R) or (S) or sm, (R+ éa‘éféure - the internal salt of

[6R-[3(E), - 6al pha, 7bet a(zgwl,q [ 3-( 2-ami ng- 4-1 hi azol yg
[ [ car boxy- (2, 5-dichl oro-3
di hydr oxy- ghenyl) met hoxy] - i o] aceh%i§§anfb S qé}bo

0x0-5-thi a¥1-azabi cycl o[ 4, 2{0] - | ] Z’propenyl]

4- (met hyl t hi o) - pyridi ni um ( or—an (R+S) m xture. &U{ Preparati on
process for the products of fornul EI) as definedgin claiml,

characterized in that the aromati yde. of f{Zn}la (rr):

[err] !

10

N

Hes i > i'?? C@

y one //\‘ :\ .C1 s CHy .
20 El::]::::I/ L§n Z Ny N
|[“> e OH n‘e : ::..,OHE e
I i '
u{ LRI _CH, g O “e_l. '

"
(U C e ne’ cnzml % n\ fcouxz
0
¥ &

3) The products of formula (I) as defined in one of claims
35 1 and 2 in which RG represents the quinolinium,
isoquinolinium, 4—(methylthio)-pyridinium, thienol2,3-
blpyridinium, imidazo(1, 2—a)pyridinium radlcal or the 6,7-
dihydro—SH—pyrindinium radical. '

30

LR S e B A
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in which Rerr], Rerr, Rerr], New]awlﬁaﬂ are ' |ndaHﬁ'
1, is if necessarérgiglggggg_Ln_LLs reactive functions an gﬁgﬁhgggme&waﬂﬂ
iﬁtﬁanafmmHC’ ehyde of fornula (I11)[err] is

Eg;:o]ea vely mgm m\m “lmm‘\r] Rl g re]rr] R g re]”] R[aggr] \m‘“ “‘M\l&

defi.ned in clai rc arprbtectéd react+ vidfunction, said al dehyde of

formula (l1)[err] - 144- S
honol ogated i nto an al pha-hydroxy acid of formula (I11):
[err] 4)  PHE GProdiskd o derddd ek AN E) R duriy 145ty Of

one of claims 1, 2 or 3 in which R3 and R4 each represent a
hydroxy radical.
5) The products of general formula (I) as defined in any

5 one of claims 1, 2, 3 or 4.in which R, and Rg each represent
a chlorine atom. _

6) .Thg'products'of genefal formula (I) as defined in any
one of claims 1, 2, 3 or 4 in which Ry and Rg each represent
a fluorine atom. ,

10 7) The products of general formula (I) as defined in any
one of claims 1, 2, 3 or 4 in which Ry and R, each represent -
a fluorine atom.
8) The pfodjcts of general formula (I) as defined in any
one of claims 1, 2, 3 or 4 in which R, represents a methoxy

15 radical and one of Ry or Rg represents a chlorine atom.

'~ 9) The products of general formula (I) as defined in any
one of claims 1, 2, 3, 4, 5,6, 7 or 8 of which the names
follow:

—~ the internal salt of (6R—(3-(E) 6alpha, 7beta(z)))-

20 1-(3-(7-(((2-amino-4-thiazolyl) ((carboxy—(z,3-dif1uoro—4,Sf
dihydroxy—bhenyl)—methoxy)-imind)—acetyl)—amino)—z—carboxy—s-
oxo—-5-thia-1-azabicyclol4, 2, 0]oct— —en—3—y1) 2-propeny1)

 imidazo(1,2-a) pyridinium,
— the internal salt of (6R—(3—(E)'6a1pha, 7beta(z)))-1-=(3-

25 (7f(((2—amino—4—thiazoly1) ((carboxy—(2,5-difluoro-3,4- .
dihydroxy~phenyl)-methoxy)-imino)-acetyl)-amino)-2—carboxy-8—
Oxo—5—thla- —azabicyclo(4, 2, 010ct—2—en—3—y1) 2-propenyl)-
imidazo(1,2-a) pyridinium,

— the internal salt of (6R-(3-~(E) 6alpha, 7beta(Z)))-1-(3-

30 (7- (((2—am1no—4—thiazolyl) { (carboxy—{(2-chloro—4, 5-

- dihydroxy-3-methoxy—-phenyl )-methoxy)-imino)-acetyl)~amino)-
-2—carboxy48—oxo—5—thia—1—azabicyclo[4,2,0]0ct—2—en—3—y1)—2-
propenyl) quinolinium, :

- the internal salt of (6R-(3-(E) 6alpha, 7beta(Z)))-1-(3-.

35 (7-(((2~amino—4-~thiazolyl) ((carboxy~(2,5-dichloro-3,4-
dihydfoxy—phenyl)-methoxy)-imino)—acetyl)—amino)-2—c§rboxy—8—
oxo—5~thia—1—azabicyclo[4.2,0]oct-z-eh—3—y1)—Z-propenyl)—
6,7~dihydro-5-H-pyrindinium, '

}
-----------
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formula (IV): [err] __in which-R7
represents the renainder of an easily-cl eavabl e ester, said al pha-h droxy

egter~is treate 1ydr oxy phthalinmde to give a: mﬂwﬁﬁmﬂﬁ

fofmuia (v 1 reHIHHHIIIIWHIIﬂIlIldlII[e”] e

~ the internal salt of (6R-(3-(E) 6alpha, 7beta(z(sx))))—i~
(3-(7-(((2~amino—4-thiazolyl) ({(carboxy-{(3,4-dihydroxy-5—
fluorophenyl)—methbxy) imino)—acetyl)—aminoi —-2-carboxy—-8-oxo—
5-thia—-T1-azabicyclol[4,2,0]oct- 2—en—3-y1)—2-propenyl)—
5 quinolinium,
— the internal salt of [6R-[3(E), 6alpha, 7beta(z)]]-1 [3-
[7—[[(2—am1no—4 ~thiazalyl) ([carboxy—(2-chloro-3,4-dihydroxy-
phenyl)-methoxy]-lmlno]—aCetyl]~amino]—2—carboxy—8-oxo—5—
thia-1-azabicyclo{4,2,0)oct~2-en-3-yl]1- 2—propeny1]—
10 quinolinium (R) oxr (S) or an (R+S) mixture,
— the internal salt of [6R-[3(E), 6alpha, 7beta(z)]}]-1-[3—~
[7-[[(2-amino-4-thiazolyl) [[carboxy-{3-cyano-4, 5-dihydroxy—
phenyl)—methoxy] 1m1no]—acety1]—amlno]—2—carboxy—8—oxo—5—
~ thia=1 —azablcyclo[d 2, 0]oct—2-en—3—y1]-2—propenyl]-
'15 qulnolinlum (R) or (S) or an, (R+S) mixture, '
—~ the internal salt of [6R-[3(E), 6alpha, 7beta(z)]]-1 [3~
[7-[[(2-amino—-4~thiazolyl) [ [carboxy—(3~fluoro-4, ' 5-dihydroxy-
phenyl)—methoxy]—1m1no]—acetyl]~am1no] 2-carboxy~8—oxo—5—
thia-1-azabicyclo(4,2,0]oct- 2-en~3-yl]~2-propenyl]-
20 quinolinium (R) or (S) or an (R+S) mixture,
—~ the internal salt of [6R-[3(E), 6alpha, 7beta(2)1]-7-[3-
[7—[[(2—amino—4-thiazoly1) [[carboxy—(z,5—dichioro—3,4~
dihydroky—phenyl)—methoxy]—imino]—acetyl]—amino]—Z—carboxy-s—
oxo~5-thia-1--azabicyclol4,2,0]oct-2-en-3-yl]-2-propenyl]-
25 - thieno[2,3-blpyridinium (R) or (S) or an (R+S) mixture,
~ the internal salt of [6R-[3(E), 6alpha, 7beta(2)]1]-1-[3-
{7-[{{ (2—amino~4—-thiazolyl) [[carboxy—(2,5-dichloro-3, 4-
dihydroxy—phenyl)—methoky]—imino]—acetyl]—amino]—z-carboxy-av
oxo-S—thia-1-azabicyclo[4;2,0]oct;2-en—3—y1]-Z—prOPenyll- '
30 quinolinium (R) or (S) or an (R+S) mixture,
- the internal salt of [6R-[3(E), 6alpha, 7betalZ(5*)]})-1-
 [3-{7-{[(2-amino-4-thiazolyl) [[carboxy-(3-cyano—4,5-
dihydroxy-phenyl)-methoxy]—imino)-acetyl ]-amino]l-2~carboxy—-8-—
oxo-5—-thia-1-~azabicyclo(4, 2, 0]oct—2—en—3-yl]-2-propenyll— '
35 thieno[2,3-blpyridinium,
- the internal salt of [6R-[3(E), 6alpha, 7beta(z)]1-1-[3~[7-
[[(2-amino—4~thiazolyi)'[[carboxy-(z,5—dichloro~3,4— .
dihydrbxy—phenyl)-methoxyl—imino]—acetyl]éamino]—Z—carboxy—B—'

-
7 .
.
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substituted hydroxylam ne of formula (VI);

whi ch ‘product of f a (V) is condensed with a derlvabf
(2-am no-t hi azol yl ) - glyox cid of formula (M1); [err
which Rierr] repres mor a protective gr

s%hee Has Been Re
dr ogen
function, in order ? 4Watlve of the al pha- hyd

IR AE R
acid of formula (VIII) [err]

- 146 - whi ch product of fbrﬁu (VII'1) or a functional derivative of

oxoés—thia-T-azabicyclol4,2,0]oct—2-en;3—yl]—2—pfopeny1]-
isoquinolinium (R) or (S) or an (R+S) mixture,
~ the internal salt of (6R—[3(E), 6alpha, 7beta(Z)1]-1-[3-[7-
[[(2-amino—4—thiazolyl) [[carboxy—(2,5-dichloro-3, 4~

5 dihydroxy-phenyl)-methoxy]-imino]-acetyl )J—amino]-2-carboxy-8—
oxo-5-thia—1-azabicyclo[4,2,0loct-2~en~3~yl]1-2—propenyl]-
4—(methylthio)-pyridinium (R} or (S) or an (R+S) mixture.
10) Preparation process for the products of formula (I) as
defined in claim 1, characterized in that the aromatic

10 aldehyde of férmula (II):

B e??
15 ' Ry Rg
Ra Ry
R
20
- (11)

_in which Ry, Ry, R3; R4 and Ry are as definéd in claim 1, is
if necessary protected in its reactive functions and thus
25 converted into an aromatic aldehyde of formula (II)p:

H\Cé,
R,P ReP
30 |
R, P R.P
RyP
(1n),
35 )

in which Rq,, Rz, R3ps Ryp and Rg, represent respectively
the values of Ry, Ry, R3, R4 and Rg as defined in cleim 1 or.
a protected reactive function, said aldehyde of formula (II),
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this acid is anmidified with an ester of 7 am no- 3- (3-chl oro-

1- propenyl) - 8_9&9;5~Lh+af%—azabrcycl0[4 2, 0]oct 2-en- 2- carboxyl pmxd
Aydiochl ori de of fornula

[err] St B%
a derivative oﬂmmﬁmj Mﬂ\ﬂlthngsnr dS; an1fjs_ll y-el eavabl &Eﬁ\

which Rl err]

3-(3-chloro-1- prbpenyl) 8 oxo0-5-thi a-1-

azabi cycl o[ 4, 2, 0] oct - 2-en- 2-carboxylic acid of formula (X):

[err]

nt
an anal ogous 3143h¢mm&pgab@@nym§00anfQ#@hnzhxdqqu acid of formula (III)

10

15

20

25

30

35

ZT0/900 A

whi ch product of fornmula (x) is converted in p

cf
RyP RgF
nzi Re?
RyP
(I11)

which acid is esterified into an alpha-~hydroxy ester of
formula (IV):

p: {4} c
~\Cf'\~°‘7
217 RSP
R,P RoP

RaP

(1Iv)

in which R; represents the remainder of an easily-cleavable

ester, said alpha-hydroxy ester is treated with N-hydroxy
phthalimide to give a derivative of formula (V):

(v)

which derivative of formula (V) is reduced into an O-

W
. -
[S W]
ey
W
SN}
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147 -
formula (XI)
ttfe. product of
from whi ch prod
are isolated or
product of fornula
reactions, in any

FsTFeated Wih a ba

SR

eated with a base of fornula order to aobtain
' [err] .
B 1), if desired, the (E) or Ths H laced
e ¢ Zy i 8onkrs are converted into (E) i soﬂl l m“ "

(XI1) is
or der:

[err]

ﬁ[err] I n

whi ch product of

subjectedftbiﬁne or nore of th

substituted.hydroxylamine of fbrmula-(VI):

10

(VI)

which product of formula (VI) is condensed with a derivative
" of (2-amino-thiazolyl)-glyoxylic acid of formula (VII):

15

.20

s

Aﬁ/“

P2 H
oz

~°

0

o=

(VII)_

in which Rg represents a hydrogen atom or a protective group
of the amine function, in order to form the dexrivative of the

25

30

35

2107400

0D B NOSHIANV

alpha—-hydroximino acetic acid of formula (VIII):

s .
L f
]
c. _OHK i
~ .
0 K !
TR i /
/C\ /0 ° i
7 CH i
2P R4P
R4P
(VIII)

Lnt s
Lyt
v ILs

(%)

(]

.7
rarard

L.
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a) . cuttlng bJ\E;EFBT\Srs\QL\QXT;he action of thiourea of aII or part of
t-he Lster grozm e prot ectTve groups of the ' radi

hydroxyl r adi Iﬂ/ ification or salification ofmggge Been

radi cal - I{Is by a base, c) sallflcatl v
radi call by an acid, d) seﬁara i.on of the pregdgclts in the f

mi xture into Ror S. 11) Varidant of the process accordlng
characterized in that the o-substituted hydr oxyl am ne of fornula (VI) i s
condensed with

duct . of
to give the prBhﬁgp §%°5§F&3P£ ?Rgﬁ i8§¥g&#i%e8‘.n crackienat 9 r1"ﬁ§5°k of
nmedi cament s, thblprecudtsscemndsﬁéndlwgthoaﬂoﬂﬁﬁﬁa Pf)7a§mﬁe¢rﬂeé3rﬁh&959n1

1, as well as yhpirbpehziyaecekbcstriaceeakabioyatof45a) bjoct-2-en—2-
carboxylic acid hydrochlorlde of formula (IX):

5 , |
ECl. H,¥ s
oZ CE=CHMCE,—Cl
. . c R
- 04 \_0/9
10
(IX)

or its salts, in which Rg represents the remainder of an

easily-cleavable ester, to give a derivative of 7-(N-

substituted amido) 3-(3-chloro-1-propenyl)-8-oxo-5—-thia-1-
15 azabicyclol4,2,0]oct—2-en-2-carboxylic acid of formula (X):

NHRg
_ _ _ - .
| | s(
. N.
20 . f
) (o] N 5
N - e ¢
R c 0 o ,)——u
7 .
07 cff 0Z ~ T CH==CHMCH,—Cl
: o R,pP ReP c R
25 C S 0 g N0
RZP RqP
R,P
30 . - (X)

which pro&uct'of formula (X) is converted into an analogous
: 3—(3fiodo—propeny1) of formula (XI):

35

Letr A ermee
LA M A
LAY P
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13)i'-As medi caments, ‘the products as defined in any one of clains 2 to 9
as well as their pharmaceutically acceptable acid salts. 14)

Rhafmaceut i ¢ conpositions contai ning, as active ingredeﬁ%——aL-LeasL,one
medi cament accor > _of clainms 12 or 13. 15 w industria
products, the of fornmulae (I11), g|\0

e i i

NHRg
Fa
_ .
K
A _
5 o 3{4(:\“/"\ 3
i .
0 0 ~—N__
Br~o ek 02 CE=CHMCH,—I
R,P ' RgP : =€ R
1 S 0% \o/ 9
10
. RZP R‘P
R,P
(XI)

which product of formula (XI) is treated with a base of .
15 formula Rg in order to obtain the product of formula (XII):

~ NRRg
"
. R :
N
20 '
. “4c\ SN S
It b i L
. o S ol
Ry /C\Cl{o 0/ CH'———CH"""Cﬂz—‘Rs
n ' €. _R
Rlp R5P 0// \c/ 9
25
R, P RyuP
R,P

- (XII)

30 from which product of formula (XII), if desired, the (E) or
(2) isomers are isolated or the (Z) isomers are converted
into (E) isomers and which product of formula (XII) is
subjected to one or more of the following reactions, in any
ordex: _ o

35 a) cutting by hydrolysis or by the action of thiourea of all
or part of the ester groups or the protective groups of the
amino radical or the hydroxyl radicals,

b) esterification or salification of the carboxylic radical

LY
!

[SF I
.

~ ~ ~ ~
Y
L ] s
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l‘ his Sheet Has Been Replaced -

HIIII Iy

c) salification of the amino radical by an acid,

d) separation of the products in the form of an R,S mixture
'into R or S.

11) Variant of the process according to claim 10,
characterized in that the O-substituted hydroxylamine of
formula (VI) is condgnsed with the product of formula (XIXII):

W

- 148 -

or radlcals by a base,

10

15

20

25

- 30

35

Z10/0T0®

c \\—’T/
f

o /L'-ll

CE==CRMCH;—Rg

AN
° o -

(XII1)

to give the product of formula (XII) as defined in claim 10.
12) As medicaments, the products corresponding to formula
(I) as defined in claim 1, as well as their pharmaceutically
acceptable acid salts.

13) As medicaments, the products as defined in any one of
claims 2 to 9 as well as their pharmaceutically acceptable
acid salts.

14) - Pharmaceutical compositions containing, as active
ingredient, aﬁlleast one medicament according to one of
claims 12 or 13. ]

15) As new industrial products, the products of formulae
(II1I), (IV), (V), (VI), (VIII), (X), (XI) and (XII) as
defined in claim 10. '

------------
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