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and the pharmaceutically and vetermanly acceptable salts of the compounds of
formula (I), metabolites thereof havmg antxbactenal activity and bioprecursors of

the compounds of formula (I). -
esent invention provides certain specific compounds w1th1n formula (1) 20

r
namely tlrl, following:

N7- Sp cyano - ethylene(trans) thio - acetamido] - 3 - [(1 - methyl - 1,2,3,4 - tetra-
zol - yl) - thiomethyl] - 3 - cephem - 4 - carboxylic acid;



zol 5 - yl) - thionethyll - 3 - cephem-4 - carboxyllc acid; 5 .- :4)

j7. - '[}JB: cyano - ethylene(cis) - thio -. 'acetam dol - 3--[(134-
:thia- 5" . di F 2- yl) - thionethyll - 3 - ¢ -4 -
carboxylic acid; .-):. 7 -.[B - cyano - .ethylene(cis) - thio - acetam do]
- 3 - [(5- nmethyl - 1,3,4- thiazjo:.- *'-"2-yI)--th|orrethyII 3 -
cephem - 4 - carboxylic acid; :": 6) 7-[/- -; ctyano - ethyl en‘e(ms)thlo
- acetamidol -3500[1 methyl - 11,3,4 -thi azoI 2 - 10 y!) - thionethyl -
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cal cium 20 ~al um. ni um hydr oxi des - & | | - -and: al kal'i ne
"earth mmetal :car b06nate S._or -20_. :bi.
e.g.. orgai ams bseia :
mne Ne. - - pthylz S
dehydr oabietyl ame, N ' p. pt:'i TOr e T 1 gl ucai ne
orti~ydroxymet hyl )am nr net hﬁne Alka _ 7e>pecr ai;_l_y 25 - sodi.um :
and pot assium salts.  afe pr eferk nri 25 *F: The: c‘nm’mund -of the
present |nvent|on can be prepared Y. a process ,orrprr sr ng:. Thgat. par

- as well ag the phdtmaceuti

o W T : ‘Cc bases,
'*:sa}eprocane “dlbenzy.
anémf “ 39 gl’Qup - s

maceutiatnd of - einrf s ? df?ﬁﬁso (a) ; 3hg : (_:_o rpound of
formula (I I) 25 SOdI um{an pot.as serred N
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and

wher ei n B i s as defi neii abov‘F en o
group; or a-reactive: dﬁrrvat A | WEERR
CN- CH=CH S- CH2- COOH o or a T éa-ct"
derivative thereof; -5 ) Cels | -:3-4-2 oo p (b))
reacting a corrpound of H-er P O—Y—-EHER-a—Ht ) t—1*Cc -B -
(rv) 2. cool B - . B A '

The pharmaccutlcally and vetermanly acceptable salts of the compounds of
., formula (I) comprise those with inorganic bases, e.g.’sodium; potassium, calcium, L
~ 20 °  aluminium hydrox1des -and alkali metal and-alkaline earth- metal carbonates or - 20
. - bicarbonates, or with organic bases, e.g. organic amines, especially lysine, triethyl-
" -amine, procaine, dibenzylaming, N-benzyl-g-phieriethylamine, N,N’-dibenzyl-
. ethylenediamine; dehydroabietylamine, N-ethylpi ﬁrendme, dlethanolamme, N-
S . -methylglucamire or tns(hydroxymethyl)ammomet dne. Alkali- metal, espec1ally
.25 sodium and potassium, salts are preferred.. - 25
' : " The compounds of the present 1nventlon can be prepared by a process
comprising: . , .
(a) reactmg a compound of formula (II)
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wherein B is as defined above and Y represents a hal ogen atom or a salt
thereof, with a 10 conpound of formula (V)- -
10 - CN- CH=CH SH __ (V) or a reactive derivative
thereof; (c) reacting a conpound ‘of:farmul a (VI) .- | HS- CH2- CC- |

*» 0 .Ns, - Cc2B (V) 15 wher ein
15 Bis as defl ned above, or a reactive der| vative t-her eof , .vs.gth a ﬁ(in“pound
of formula (M'l) -CN- CHECH Y . : (MY wher ei
~Y represents a hal ogen atom-or the resi due of an.active ester of an
~alcohol; and”™ 20 (d) reacti ng a congound of formufa (M11) S 3
CK-C||3=CH|-S-C|I2 C- NU H b - CC3H ./\/||| ) ceH~+ or a

salt thereg mthaconpound of foormul a: (1X) - -HU-B
Q"c (IX) 23 I:I:S defihat abpye. and Ereprcsents an amino, ——N——C—-O or —N—C Sgroup,

25'B,i's as S&FFaFHIE dastiye thyreal withhan chde"fdr@'?“ula l"‘?/e thereof, and. if~

~ deStred, converting the pesdic= -CKH.OSP@H)d-COOH i nt o a phar n(ﬂd)eutl cally or

; veterinarily acceptable salt -and/or, if.desired, “obt ai ning a-free _conpound
i 1- 7 from aosalrsacamﬂﬁwaﬂveltl‘"g@f lref{, convert| ng a product corrpound 1-7

“or..a salt l’h"&f‘“é‘d?“ﬂl“Bmﬁ’ﬂ 5id él"uﬁro uct 30 - corrpound 1-7 or a salt
thereof L SN S .~ 80-I'n. the above
definition of the proces§ -Ciig-g Ay ’ 11) vy (V1) and the
conflguratlon ‘of the geonmetri® j % a %F&e (Iery, (v and (1),

“i.e. cis-. ‘trans -CH=CH, are sel ectfd to be the sameas 1n;

"t he: corrpoundl -7-whieh-i:t.is intended tcz:oaﬁoduce ‘The reactl ons are
stereospeC|f| C. The ‘carboxy ‘group is 35 ' prot ‘ected, i'f '‘necessary, in a

t hesgifner bef o t o les of
b ot el ng b Bl S kR LAl g, B t%“%y%"?h‘g'ﬁf‘?pofesuf 41 4

590 610 " 4 peptides, for
exanple tert- butyI benzhydry@N*ﬁ3hé¥hU¥§benzyl and p ni trdbenzyl . The

. protecting ved,. at the -end. of the reaction, in.a known
manner, e. 9(9:; %?t%g @n&aﬂ@é‘%%%m A reactive deri vat| ve of the

corrpound of forrrula(ll) .may . be, for exarrple an5 ~armine salt, a silyl
ester or a netal salt. 'ps.en -c-m;--__r . . B A reactl ve
derivative of .the corrpound of of ormulat(l II) for exarrpl e,~an acyl -

~hal i de, an anhydr| de or - a m xed aéhhydr ; a‘ﬁ*za’?n de, an azl"dé a reactive
‘est_e‘r orza. salt, such; as;, for |nst ance lhe salts forrred with alkali or
:al kali earth met al. S,: armt)nl a. or .an orgal P base. 10 ' A reactive
‘deri vasi ve wefiertihe. conpounds:.of fornul ae: (V). .and (VI) referablysa 10

. salt thereop is asdefinest abaye.or a gagctiyeidenivativeethespof oithed q@awpmelaaf ogrmpiat a| salt. \Wen
Y or Y arevllgl ogen, the hal ogen.is. preferably chlorine or brom ne. Wen Ye
is the resi due of an active est@r_@i @3+ cohol , it:is prefvepably -0-nesyl
or -0-tosyl. The reactl ‘on bet ween the conpound of fornula (1)

l‘
?reagt :‘@Zcéle?d[) gf%t%ﬁréei as tal/oge ﬂ? gll'(nlé)b% erglsfllcllit)%ngan ac%lve csnn]} olfI Ql(tj -algcf)hol %Ihc[lm la .%'I I_)' or a

o =°-“‘-°"=-°‘-*-.5—0“2-'-0.-1,*.1:!5 - BRI
) - _cqou_-,:- ) L
or .h-.ealt:'the_reof,‘ 'wi.th'- a compound o'f-formul_aij-('lX)_ o | .

B is as defined above; or a reactlve denvattve thereof; and.if de51red convertmg the
product-compound - 1—7 into a pharmageutically or veterinarily. acceptable salt
and/or, if - desired, obtaining a free compound .1—7. from a salt and/or, if desired,
converting a. product compound. 1—7 or.a: salt thereof mto another product
30 compound 1-—7 or:a salt thereof...  : 30
. -In the above-definition of the process,. B in’ formulae (Il), (1v), (VI) and- the :
conflguratlon of the geometric isomer in formulae (III), (V) and (VII), i.e. cis- or
trans —CH=CH—; are selected to be the same as in. the.compound .1—7 which it is
intended to produce The reactions are stereosgecﬁ'lc The carboxy group is
35 protected, if necessary, in a conventional manner before the reaction takes place. 35
' Examples of protecting groups are those usually employed in the synthesis of



perfornmed either at roomtenperature or under cooling, in a suitable
sol vent, e.g. acetone, dioxanej tetrahydrofuran, acetonitrile, chloroform
met hyleoe. _chloride or dinethylformanm de and, if desired, in the presence

of a base, e.g. sodium 20 bi carbonat.e, potassi um bi carbonate or a

trial kyl am ne. 20 Wien the conpound of fornula (I11)

S reacted W t.h, 5?23 compound of formula (11) -wherein -E is amno, as.a free -~

acid or ada safl is desirable that the reaction-be- performed in the .

presence of a condenS| ng agent, e.g. NN -dicyclohexylcarbodi- imde. 25 - =

The reaction of the conmpound. of fornula (1V); or a salt thereof Wth the

25 conpound & formilia (M), or a reacti WS99I vative ther eof for. exanpdc -a - -
salt, is preferabp trdeer, rqreslamnlé tat-bitgnaeiaiiyl, andtiorghensy! ﬁﬁd}mntr&QQEylt 0 +60Qu

pr ef erably at roo slai'Ft R r %ﬁb@eeﬁdaﬁthpm@pgammabromrgamc i

b di "BP { e
triot h§I anine, I:Jnmaﬁmslsalf i eﬁﬁ?&ﬁﬂhetaﬁsaﬂl 'ﬁ%gwmﬁgﬁ’b'ﬁa Feitofl PARBPS S m \“' ?

net hanol , . et hanol , - mAfr tlmrlwﬁvc)oﬁtliecmpounmﬁform\mem)nsnfof hampBOamylpound of- |
fornula (V) the hf‘f T Bidgefa mixed an algggeuagamgh Ié% gactivessieraray out
the reaction in. tﬁg,mgf,, g{.;ogr o oAt & 11‘a‘F Fedhate, an
al kal i nmetaltohydr OXI deea@flvetd’ehﬁnhy faliadaﬁ:poﬁh%ﬂfﬁarﬁxldew) ab@MﬂeﬂefemeOWpoqed L

of fornmula (M), lglfev &tttekmpl @maikaii |m€alph§kd0¢a,rthen@al sain al kal i - nmetal
salt, and the cor §§y ok 2 ls omige. 5 n
aqueous nedi um an tdaylt ehepr"’é%“gr?ée o e g Ia}]cgr am %{grgy- mpsylory |
organi ¢ sol Vent , eTbrmbdtrpn ibetwaen anhgud cmnd obfogtalﬂa(:ll)smla\/rei&we &ergatnet hyl g5e

chl oride, chl or_of °m ! ‘_'"q_?f ﬁ@éﬁ‘ﬁfdeawﬂm} eng fdmb'ebSe the
reaction tenperat Qime i j et_-a' uplﬁf‘ 2l '}gp,ﬁuﬁf“‘i sgge%f,r eaction -

bet ween t he corrpouﬁudstt@/fo | and{ \ff"ké sredOih the Spitésende ase,' the .
conpound of. orrrub’& l)%?‘?eqassamrbwquty Qi@rﬂrlalarlameethereof an al kam

tal -40 salt JH )i ' :
ol A0uat %‘%&i&% ,ﬁﬁa:fl? i bt l'igii’;’éﬁ.azad%ﬁ

chl oroform when améalt of t e corrpound of orrru - i's .used, then = -
water, a sol¥ent Q?m? ‘gFWUWrOfafg ‘Bgttlgﬁ’t °<§fa ?&tthqfe. n‘(dlt ani c25 -
sol vent's. such as . ﬁ-é%ﬂec rf?eﬁ% ’ pﬁaﬁ%ﬁﬁ&gl from — %gf f\ l tan is -
preferably enmpl oyﬁﬂm tIiﬂpermaﬁbcihtm résente of ad ibiganié a:n@@n 388, e4s0 SC-to

about' 701C and. theg%gumr ﬁl\oaﬂemdl@n Farbtabmmtr‘kt@lamnie, msw ventae puffer is :

used such as, for 'e t‘é"f"(‘;’rhl"'ed s@ts .
are those formed. fit GBctid g dserﬁ?"oﬂ be; @l?ﬁf;fffﬁa%ojés i °°aﬁry1?a dr oxi de. .'
The optional sali fnmhhyldmxldebr trieﬂny!amméurm reabﬁbnm n@ﬁuﬂd&ifforﬁﬁlat he 50

optional - corhgers@’ ﬁa‘éﬂffleq" Vs thergaf.ee: analkn @é? ;gbccompmdezﬂ out
M,

according to 50 ﬁ, anlgih'e' %fﬁ‘ﬁgﬂve %1 .
organi ¢ chem stryeg Beit eklord2pdorofard a mJtthred”en@os a80f, may

be converted i nt othane hetr temp tvmdlsqally r?gggﬁs;&wﬂ tmail)@of rsglft(tiﬁeseofopt i onal :
conversi ons 4gay b %@‘g “Ei’c@] » Qo sat tiere
conpound. " of for nﬁfta it lpr ft:raUY?| E&h %?%?19 B 1vem ereo an an&}tlhlg 5540

exanpl e, by; reacdime ormamrde Mhatﬂgmmmedﬂoﬂeahd&ll&aﬁofm tvhreﬁeof with
the compound of f gt Fh&c 'E“l;‘t'i is ysedcth Qterga]g)h@g misgblowithi n the

an 1x
literature. 4§he, mﬁ&l& an chso Th eton: uresTan f’iﬁn CG=S, §Tay
be prepared, e.g.aboyt reatetabdslg wcmmsnua dm hbYi (:ﬂf%ﬁ - by, &l i N
am no, with 60 ;:ffghg focrlo%, jg&ﬁ l hos atd“ler uctase'ﬂhnepreﬂerred _
hydr ochloric aci 1onalg mSBg the roduct co § e: Z;?
formula (1119 MBY6 pBdDE TR 618 A oBHSGIDIED armeté’emmﬂd bbb dubil EEI.Q% hodssg
N~~~~~~~~ P~~~ ~cenveﬂtrona{~methods~re~metho already known i m orgamc chemistry. As stated -
1,590,610 . - = above, g o azpalg hgmfnmanfbef@nmm ifity| angdher
A -+ - compound’ 1-—7 or-a salt thereof ese optional coriversxons may be performe by
_ - conventlonal methods. S
.8 ~The compound-:of formula: (I, wherem E 1is ammo, may: be prepared for 55

example, by: reacting 7-ammo-cephalo-sporamc acid or-a salt thereof  with. the
- compound of:formula (IX), using reaction conditions well known in the literature. -
- The' .compound - of formula -(Il),~where E-is’ =N=C=O or +N=C=§" may -be
o prepared, e.g. by reacting a compound of formula (1), wherein E’in amino, with R _
W phosgene.or thlophosgene, i the presence of a hydrochlerrc acrd acceptor, usmg - 60
known methods. - '
: The: comgound of formula (III) may be prepared accordmg to one of the
followmg met ods T




Z- CH=CHY (Mla) wherein Z represents cyano (NC)
or car banoyl (NHZCQ) and Y" represents a hal ogen atom preferably chlorine
or brom ne, or an 0-tosyl or qrou 5 with a conpound of

—fornmula (X E 5 HS- CH2- COOR
\(X) or a, corrpound of forrrul a (-V) Wlt-h a corrpound of formul a (XI'), Y-CH2- COOR
s+ ¥ (XI) whereim.Y is as defined above'' 10 Ca R
Iepresents hydrogen or ‘a CL-C. alkyl group, - preferably et hyl or tert-butyl,
"10 when R represents a Cl-C. al kyl group the reaction product is saponified
by known mnet hods. V\here Z i's car %&Péjb the product is. converted into the

r equi by —treatTeETt WTh a denTcFatl ng

-agent, e.d) &@h@@phﬁﬂwgmwﬂdaﬁfﬂfmld‘ﬁdﬁﬂa)phosphorus oxychl ori.de or

tri pheny| phosphi neizh :an-15 7 - Cysol vent elg.-a. mgiidye of
m;l hyl f or mani de ahd di-ét hyl -éther, or carbon ‘15 tetracl Ior| de,

et hyl ami wireii0Z rephésbiits cjmw(fN(Bh)ex arbamdyb (NHGOete) and Xt' represeis @ enper at ure or
by heat i ng halggen etambprgfepablyc {f‘@“\% o1 2080 o5 }- BEYHM: sol vent
preferably %&%MWF {sialol r| ani de or dimethyl “sul phoxi de. The.reaction

~‘of the conpound of formil a (Ms.l_@){,wcbhm he corrpound of. 2aX) formul a (X)
or the reacti.on of'the conpound.-of fornula f\?ﬂ ;( t he. -conmpound of 20
fornul a (XIOf a£PBPpHIdral frpm ”@‘(BEWF'E)F‘I?B'BP‘?“I‘?"\E&% ulg (XD an.‘or gani ¢ sol vent,

“e.g. tetra- ‘hydrofuran,

. organic solvent, e.g. one of .those nent

di et hyly_e(c:iqe_r‘_cod;gnzene

or in an nigxyure of an

ioned abom -wi.th water, in the

presence of whetgiu Y IQadediSi @hoya nt ~a_.base nts hyflr ogen
an_ B 18 ,e%my ﬁ:fa%#;“‘?ﬁ;“:? GIOLENTT c,V rogen,
and at te o%kﬂe df mels m pro 6@er&hﬁﬁtbthe25quir2 0C. A suitable
* base is,  fotorexmngihe cyamodwmpp bx)xne entsm!lil e t“e el

triet t’iyl ani msphpwstm@a‘ﬁ% A gﬁé oy lé’“&‘ ean'% ‘g’f&g&@aﬁﬁ% geometric

i somerin fﬁﬁm(ﬁdg%ﬁr%ﬁmaj Hakyl Rty uld be the
same as t hajempe@tire Gichy heatiis the catrh&ndyb mumfsof-azmalm btgadic | n ot her

wor ds 't he. rsmm;nu, wfqrablssh@m

II pounge conpound of

glpppho trl

Sformulg (X § hg a%Q dof 20
(Xl ). Z&hereﬁﬂza( oL eifc 'ﬁ“iz Hsr Mlaﬁlo hﬂas@eﬁ@aﬁl&num of fornula
(I [1) is ci Eydﬂrﬁfutfah,ai’lbih)ﬂ euhen, bdnz rm‘nnn oirturdel aneaemc smveot)nm aneons. \Wen the
~reaction bet’ﬁ/ﬂ!@n men@oreéabovg, ‘;ﬁw dg?ﬂ’f \ 0% 3;%}3 h{{orrpound of
tor mul'g (XI E t‘%qu—ré{ sﬁath a e%ngéat Em 341“% g %el%r y 1n2sn
~-aqueous pro 259CSR sNifh'BIeb .1§] forirple, Qbdidn hEIkexi ide3badpunebitarbadarzaiiol , €. g.

et hanol , |ntrtetmr n;sence of not npre than an e UI vaI ent base e.g.
triet hyI ami e 2P °°Fr’ét F‘;E&f!éﬁ_gg;ﬁg‘%;bim qgﬁ{ xi de, and at
I ow. tﬁmerg\ﬁ[ﬁzﬁﬁoﬁa a II rd@th@ a (I113p in the
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anhydrous organi ¢ sol vent such as, e.g. acetone, dioxane, tetrahydrofuran,
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30 condition of the subject to be treated and on the frequency and

rout e of 30 adm nistration. A preferred way of adm nistration of the
conpounds of the invention is the parenteral one: in this case the

conpounds nmay be admi nistered, for exanple to adult humans, in an amount .
rangi ng from about 100 ng to. about 2y0 g per dose preferably about 150 ny

per dose, 1- tines a day, dissolved in a suitable 35 solvent, for - _
exanpl e steris wat er. -9r |idocai ne hydrochloride solution for: intra- 35 -
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for |ntrave--, - ; =T = 2 _
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C, HN,04S 'requires C 39.80; H 3.33; N 21.60; S 21.20; 30 uv/. (pH7.4
buf fer phosphate): .ama. = 267 npu; Em = 411, - 30 T.L.C.:
R =0 455 (CHC : CH3OH: HOOOH = 160:40:20); |. R (KBr): - (C=N)
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9.28 (1H, d, —CONH) J,,_y, = 8 Hz. L
_ /i-cyano-ethylene(trans)-thlo-acetlc acid used’ as startmg materlal was preparcd
45 - according to the following methods: . - 45

method A) —to a solutlon of 70°/ thloglycohc acld (2 1 ml and’ methylamme (5 6
ml) in water (50 ml, cooled at +5°C a solution of trans-/i-c loro-acrylonitrile (1.73
g) in tetrahydrofuran (7 ml) was added’ drqunse The mixture wasstirred for'30
) minutes at room temperature, acidified witlt f20% H,SO,. The obtained precipitate
50 was extracted with ethyl acetate; the extracts were washed with ‘a saturated S0
solution of NaCl, dried on Na,SO,, treated ‘with ‘charcoal and evdporated so
. obtaining an- oil which solidifies to glve ,B-cyano-ethylene(trans)-thlo-acetnc acnd
(2.5 g; yield 88%), m.p. = 81—86°C; - _ o
Analysis: Lo e . '
55 Found: C 41.81; H 3.57; N971,82231 N S5 -
C,HNO,S requires C 41 94 H 3.52; N 9.78; § 22, 39, : T .
LR. (KBr): p (C=N) conjugated 2220 cm™';
: p.(C=0) acid 1720 cm™;
N - y(C-C) conjugated 1575 cm™'; o C :'_' L IR
60 y (C—H):C=C trans 930 cm™",; ' ' 60
N.M.R. (DMSO Dy): 5.56 & (d, NC—CH-—), 1. 78 L) (d _CH—S)

ci=cuirans) = 16 HZ;



15 thionethyl] - 3 - cephem-."4 - carb,',boxylic acid, 7-"[',B - cyano
- ethyle' ne(trans) - thio - 15 acetamdo] -3 -[(1,3,4 -"thi adi azol -32-
yl)- thionmethyl] -3 - cepheni-4- carboxyllc acid, yield 68%:

m p. -=100%Kdec. ) was obtal ned; Analysisi Found: C: .06, H
2.91; N 15. 25; 'S 28. 05 20 ' C 1H12N 0454 requires C39.54; H 2.87; N
15.37;'S 28, 15; g 20 WV. - (pH -7.4.. buffer -

phosphat e)58A =267 inxp EItm 5694 8~ T L.Cj R -0fl oH = 160:4020);

|.R (KBr): p (Qel\l) C.*bnj ugat ed 2215 cm ; 'p (GO f-1"actam 1775 ¢ ; -

25 _ _ (ﬁ =0 - sec am"- 1675 cml

25 Exanpl e 40 o TolS089 ¢ f | 10

, p- cyano-et: hyl ene(edlpé )r-t—lft esel td@/éthl@ly-qmadld mhdndlﬂﬂett 084mg) he (1.4 ‘sJ
m) in anhydrous v‘}ﬁgfr m_ Yfg - “g&% ! o

added. The sol ut iwGR 208 of h@gg 'g?i 22 m)\_;
- 30 di $sol védzsmandiwh atedl Ny ,' id)-thidcietic
stirrfidghe- mi Xlaﬁffiéo g yiekhokg) .:; 1.NUL €S

containing 7- amigefi “f&ffg—'o :F-?.“e sgt Pffdpct

-t hi orret hy! l - 3b- ﬁ-&B Q’crﬁon&tlleﬁad’d%!{t ’prepared lﬁyr}gacbﬁg Rufnal am ne .
(L.4m) in 509% addeofan lu(eg@gphnmp)acnwagd &dhiem-acryldnitnlAﬁm @ mixtime. o&dldxane,on the
"sol ution was st i%efeeang-peric acidas ording to-2 known, meth 'aﬁterwards 35 for 2 o
hours at.roomtenperature he. ac 't';oneE%ﬁﬁleezv

35 resi-due was takeByuprmc{dtngmt; o clonER i

separ at.i on briihio A

then a. sol utlon

t hn&*tzhgdtmgc,et a&yﬁno -Af ter

Hl \ﬁgﬁnt SIODHELE AR )fa[(é?g%"rr Otlla%fﬂh-te agg o
br ought = "2 (é A i PR ,‘ : i ] Ok }ﬁar ed f

and the or gani c. pb;a,syielmsﬂﬂ(ﬁﬁaa&a{)@’&ded') n ;llaﬁlnélby an'ﬁydr 0%63 2504 a
evaporated to srrwnhlysml urre, the" rési.due; was "t aken: u W|th ‘40 et hyI

et her so objagi ni- 66; &, gﬁof h| 0 ~ acet ani do] PR
[(1 - net hy%oa- E&éi : ﬁg;_léllﬁgﬂg 13%},&19{1 _ 3 g cephem 4R
c' rboxyli-c aC| d H ;O ICC )y

- Anal ysis: :"C 'f'N 21; 40 s 20 78,

. o 2545 C15H11ng: =0\ ffasgam.) _~.;~~~_~.~.~e~~c

39.80; H,.”3;33:N" 21..60;" 52,070,V atex;-a;’,; 273

p, Ei Sm- 463; TL. RF, =- 0. 6 )?ramm@m ‘CIOR HMCOER - 160440 . t20)

-acetie: a 44 friethyl- p e YR
- 50 1. R (KBr) m{w %%Eg 3(0% ' i 'p b I%Rm%rphohne Pr (CO) '
cmat 1 CUrt; {ere added. C loride (1 22 ml)" :
5 p (G N) +$) ( N- Hi)sso&&dih a:nll’lydrbhsl\dbRon l} dtﬁ% t h

- 3. 68 (2H 1rr?.a@jl‘|‘% iniites, then a so
"2.00) ’2 3 ; tetr ?}- - yl)- th(;omethy]] xyligacid

: 1e! a m ,.acetone ] ’

(2H, q, 3-CH2;- g -’L]H g"tﬁa d?imoé ﬁ's sél oﬁ@af Hl and afterwards' S
' 60 'G5, 352 (l For 2diouns|& fepm tqmperat i The acetqne was. evapora er vacuum. The: 35_ IR

' sidu up with-watey .apd washe .separgtion,
62 7. :6_3| (1H d aq ouéjm was stratlfiegwmt ] éth a?etge an brough —Z'Wifrg% % éHZ ol
1f9 4-r .. .. .11 E T‘he residue was filtered off and the orgamc phas&wﬁB pﬁiﬁd dried on ' S
"1 S0 40 anhydrous Na,SO, and evaporated to:small volume; the residt s'taken up with 40

ethyl ether so obtaining 7-'[8 - cyano - ethylene(cls) ‘thio -: wmido] - 3- [(1- o

- methyl - 1,2,3,4 - tetrazol - 5 - y1) = thiomethyl} - 3 cephem 4 hoxylic acid 2.7

g; yield 60"/),_ p = 113—115°C(dec:),_-._..__;:. _

i Analysis: : :
SR - I Found 43; N 21 40 S 20 78; 45
AT 3,.3., N. 21.60; S 2120
| | ITlgf(CKB) (CH N)' jug :
. R.(KBr). y = conjugate : :
: (C-O) amlde 1680.¢m™;
_  (C—N)+s (N—H i
N M R. ppm (DMSO-dg);
55 L



p dcyano-ethyl ene(cis)-thio-acetic acid used as starting material was
prepared as follows: To a solution of
p- car boxam de- et hyl ene( ci s) thio-acetic acid (4 g) in dinethyl- *

formam deretnyl et her (3t wNT) , Ceookeg at 0C, phosphorus

i ';,\;’-:-..-_ B
oy

pentachl-ori dgy (5.2 5 - g) was added under ;stirring, maintaining the
t enper at dr e bet ween’ 8 and:. 1G)C “The 5 sol ution was then stirred for 2
hours between 0rand ' 100C. **The soltion; was poured into j andut"he

et hereal |ayer was ‘separ at: ed f;i_;-aqueous | ayer: was ext ted four tinmes
with ethyl * acetate (4 x* 50 nf): o he conbi ned .extracts were drjed on Na
SO4 ahd then evaporated td dryneds?0610 : i-gher than
400 C, so /Qrb/hﬁ?d ahﬁgmealsy-eixd-mme; Iacld)lutiedvﬂmtﬂntm&asatem% 3‘@? P@Ga""iﬁsl n met hanol (10

). To t Hell 5ult|ng tion,t est oATRea (YR} ,dlcyclo-
-, Rexyl am ”ero}’)%. E\ﬁ'ﬂhg Eﬁw'de’egdlﬁd&(%s) ‘m%‘;‘g%ﬁ?fggﬁ géhl tliet%s zycl ohexyl ani ne
T salt §f p-gwanad eestiedg] @ mﬁahlr@{mahpezatarelbd’wemmd 10@. fﬂw f i |t ation,

was repeatsobik wasthe@lswqdrfoelh s’ 0°G 180 %83%003 The
"salt was diss flm @E ° Eﬁﬂh trh OC the
da {1

sol ution 2@%&@&?&5&@ b afﬁn NSO, S v%%fﬁzt of 101094 kCRO4 (10 ). The

resulioi ng. tﬁﬁbﬁhﬂumw\mgheemaha@KESb ayeﬂmslwdtwm@t lssab'e‘i ate Hhd the
conbi ned" olngvzthalloléb&ﬁs§ % c]o e i 1 g’g"y\nth NaCl', dried
(rﬁp

< i@
on Na2S04 ﬁer-ﬁh"iﬁﬁ %%°“° pRA(EI

f 3- cyano- ac ago-c18and)d el d 770/ m p. =
90- 92_6_3) " ‘The salt was dissolved in water/ethyl acetate (5 7 120 m ) at 5°(} the solution’ 20 Ihal ysi s:

Found: = was a"ldlﬁg}‘y nopyise aﬁ&@'ﬁ% %?ﬁ UO%’ gaﬁe NSk equires:  C
t the To orgd act
41 94; H BW%XH walglégazv ith'N d o N 12:1)

piigatied 2220 -cm ;. 25

dryness ufider Ghcvdfii 19 dbfaif) ﬁ&yﬂno-ethylene(cls)-thlo-acetlc acid (2,76 g; - -

25 N2OR' . Xm&gédm)p =90498°Q)d, , NC-CH=), 7. a (d, =CHS) YH = 18 Hz.
. Exanpl'e 4. roceedi Ng4 ?&%%99@59 %I e SSand reacting A -. cyano -
~ethyl ene(ct3 o,sﬂaqnﬁresa@areﬁ H857 NBY ﬁ\% 228% no - 3- [(1,3,4 - thiadiazol-
2- yI - t hROKBE yl C= i)Bcollﬁmated 2Weqpi liem 4-. car boxyllc acid, 7- % - cyano

- .Iene 1) &c ﬁ | di azol™- 2 -

yl ) -t hi O@RWME - ﬁ?@_§ﬁ| )’car ﬁ T“d’"‘t"ﬂu IP?GS%) m.p.

93- 950(:( dec’) .was* obt ai ned ‘AnalBksinple 4Found o C 39. 33; H 2 94;

‘<

N 15, 22; 7B ce&gding acco tp ﬁxalnm ti y -

15. 27 S g v -uﬁ:%t:c?c?:i \gmth 7@%"11%0 3- }?ﬁ;;%@aéﬂ _ :t 'h%’b}h spﬁatz 87 Ax:-
aci = thio™s

273, LR o ok L oMbty 3 orbiom U iekbokbilciat "R

“(KBr): vy ( mcp’lpm-g%°€cﬂeé’.2@@s oimuhqd v (0_0) “Tactam. 1775 cm | -

(GO sec. Ea sd‘e 1715 Cmgﬁﬁ,é & g 3I-I) sec. ani de - 1540 crrfL Exanpl e
5..To o) | t gye(cis) - thio - acegic acid'
(1. 44353) U&f(’%{%ﬁ&&ﬁmﬂg ézzsg:an hy rﬂouls acetone (80 rﬂ)%goma dr ops

~of N 45 T.L.@GeRhyl0H6 H614CM30 Q604080 er cool ing at’ 0C,' a sol dution
- of . pi val ol yR. (KBg): @r{@_ ctgg:fdﬁ?zo M in anhydrous acetone (20 m) was added
E under4§t| rring.- T nide 3718 h-f-fed for 30 m nut es - at’ OC and gphen a
sol'ution of "7 - am(@e—N)w(N-[-{{lsecanmtehlﬁno emT; 3,4 - triazol = 2 - yl) -

' thlorrethyl] - 3 - cephem- 4 - cEa lic’ aC|d (3,26.9).. and trlethylarri ne
(1.4 m) in 5p% a6eianSafd Relags) - Afib Ehicclib geideidiatgh on, the
“sol ution wam &te%u?yﬁ eler’:t hﬁ%éﬂ:r')éydmﬁ eaﬁds(’smén dottic drofoofl P at

" r.oont ¢nper arblhylmorph§mleTw6e e ftenceg 01 d}"ﬁt diolsm __Plrgélelergm t hasresi due
corider (4 der _
was taken r\m wassxre ?(l)r 1%?&%“ %%F —am F separ ation of
the phasesmpe l§1 HS 2 PY IR Riom¥e@ rc céﬂ)d»xhl ?axj 269etate and the
"~ pH: br oug ht aﬁdlrlathy%thhe ﬁ04 thl etone (160 ml) was’ added After the addition,
the solution'was stirfed for 1 hour at 0°C and then for 2 hours at room temperature. 50
The ‘acetone was evaporated under vacuum, the resxdue was taken up w1th
water and washed with ethy!l acetate. -
After separation of the phases, the- aqueous phase ‘was’ stratnﬁed with ethyl
acetate and the pH brought to 2 with20%- H,S80,. = - :
5§ - -The residue was filtered off" and the organic phase dried'on anhydrous Na,SO._ 55
: and evaporated to small volume; the residue was taken up with ethyl ether. By
filtration, 7- [B - cyano - ethylene(c1s) tth acetamido] - 3- [(1 - methyl 1,34-
triazol - 2 - yl) - thiomethyl] - 3 - cephem carboxyhc acnd (2 5 g, yl_e_ld 55 / ), m.p.
125--130°C(dec. ) was obtained; . - _ L
60 Analysis: ~ - S . R 60

Found: - C 42.77; H 3.96; N1827 82087
C,H,sNO,S, requires C 42: 50: H 3. 56; N 18. 60: S 21:20; -
U. V (pH 7.4 buffer phosphate) 1,,,,, = 267 m,u, E,"f;m = 458



55 The residue was filtered off and the organic phase dried' on
anhydrous Na2SO4 55 and evaporated' to snmall volune; the residue' was

taken'upi with ethyl ether. By filtration, 7 - [fi - cyano - ethyl ene(C|s)
- thio - acetam'do] - 3 - 1(1 - nmethyl --1,3,4- Triazol - z-yl) B
thiomethyll - 3 - cephem- 4- carboxylic acid (2.5 g; yield 55°/c)
125-1300C(dec.) was obtai ned; 60 Anal ysi s:

60 Found: = 6f .« C42.77, H3.96; N 18.27, S 20.87;, C,, H,,N60483

requires C 42.50; H*3756; N 18.60; S 21;20; UV (pH 7.4 buffer phosphate)
A = 267 mmu; E*m- 458; 603 12 ' e

1,590,610 12 = .- . 1,590,61012 T.L.C. : R =0.32 . g o
( CHCI | CH3OH: ACOOH = 40 G Conj ugat €d ZAR) T, N
- (C=0O /3- Iactﬁgpgn E (% 1&;?2% Eaté dOOIY 1L603(1)\1201’675 cnr 5 - /-
Anal ogousl y the foll owr hgy amelﬂﬁ c:hrt'al ned AEE cyano - \J

et hyl ene(, traF -Anarl] ous & dglfléwg(ff th I - 3 4 - triazol: )s
2- yl) thione hyI]7 0 g fhy 1 gc( ;Ja&QGdec
Anal ysi s: Found: yli) ctyl'naiomethyll ranh&ﬁ‘., caﬁb&(?/hc Nnﬂ,lén m%mén% Ei

C, 6f, *N604S3 I‘eqUIAmBISC?AZ 50;. H 3 S6: N 18__60 . 21. 20 ey

10 U V. (pH Za4 buFe 4282 H 3,67 3; S a4 TLC: R =
0.28 (CHQ CHz&Hcocgr "NR%’Q‘%E%,‘%}- %?HR*%'G _ o,m&z uconi ugat ed 2215 10
cm'; 1 (C= —Ta.rnaRQ:lMS(CHC ~CH,0H HCOOH =160:40:29): (C—O) sec. am de' 1675
.S 7 - [p - cy’a‘i‘tdKBf)eP §d221ﬁhmo"-l-acet am do] . T3 1(5 .-

met hyl- - 1, 3,4 - trlazol "ﬁe't.'ﬁsofmt hyl] - 3- : cephem S
4--carboxylic aci di-[g Usétﬁylene(cl ouurw ‘acetamidol - 3 - (S - meth{F-43,46&riazbi -3: 73; R

18.40; S-20.91; 20yD)- thlom@;hsll-ELSNQ@hSQ ﬁeqa:btrxebc Qidj2, 50 H 3.56; "N 18,60; S~

21.20'. - Analysis: 194§ tion of 7.~ amno - 13
“I(1 - nethgp, - 1ciﬂ‘n§m4>.s,rsarreac 2% 356;/?})13%6 Ryl - 3 <" cephem o
carboxylic acid (3. 28 In. S0%: aqueous acetone (60 m),

cool ed at 0C, a-sol ut of t Eiam!ﬂ% ? e(t rans)
) _ . at

- thio - acetic acj a@ *‘b"éeﬁféh‘r '&‘é&tﬁf&‘%%‘ﬁ%@gﬁﬁ v gc%% %)%‘?Z&t h 25

oxal yl chloride ing bdi\?ist ¥doh (6B €0 , laNsoREioh @N Q.1 6. added

under stirr.i§. Thehmm(twlé \%%técrﬂﬂ'édmpme (OWainedfeanethe atldblylte ewah ure 25

bet ween oec and 5(?’“1 toreiiia Eg@;‘;ﬁgsﬁ?%{ﬁg %“ fided to.
SiESthyl thék ueous :

Stll'l‘
hydr ochl ori c aci dsottmoplwlhizh wi'd‘nhemacgﬁﬁudomthfs/ hydrochlotie eénd\a:aaﬁmgh rgumt h

t he resul ting aquepu;s'r
i nd ervacuu eate‘d’ -
%@m rﬂ*ﬂ%‘f?g s oo

water, :drie and g atgry,

wrtthhI et h)(/lt et h)er a‘mﬁ jtt ?‘H’ °'6‘

e ene(trans) - Baxl , 1croa nal; o
' e - '_ R.- daaotil)ue bre und«:tve:e ldentlbdx Ithoge dmadlv(z 3

t ;a trazol ;I.lg 3&2%[&1;‘ C(£ Lllr?mﬁ : ﬁrcg.edlug ? slycgalso the I@gqalpﬂpqu 35
g), mp. : %% .
data-of this cor potun w"é‘t%‘ Fenti cal epmtﬁ §, reaW - . reported in-

Exarrpl e .- By proceedr ng- anaNbgoust, at-:ﬁ@nﬂme ot her corrpounds of-" 35

this i nvent lon menti dheedsonwon h@t mes:éd( biemd-x sepimid) vé prepsr-aR,34 his 0
i nvention mengi o t"'l‘)’ 'hyig'l)gthm yfiepicm -4 THb%Z‘YB‘o?%ﬁ(ﬂéﬁg)eﬂ)ﬁHé‘rlﬂﬁmg T
(bromo-7 acetanmi dor? r sti for ‘:}M es atjrogm‘?terﬂperathl%t ErQEsOll- é‘? 0- )’l ) - T
thiomethyl] -3 - dpear ethylene (IEXS@W addedmndihé Auxﬁﬁre g')ts su&e % ; ;
_— room temperature o : .
R - The obtained precnpltate was filtered off the orgamc solutlon was washed w1th_ P
_.45 water, dried.and evaporated to. dryness: under vacuum. The residue was taken up. 45

‘with ethyl ether so0 obtaining 7 - [ - .Cyano - ethylene(trans thio - acetamido] - 3 -
[(1 - methyl - 1,2,3,4 - tetrazol'=5 - yl) - thiomethyl] - 3 - cephem - 4 - carboxyhc acid
(3.8 g), m.p.. 118-—120°C(dec ) m1croanalys1s, UV, T L.C, LR. and N.M, R. data
of this compound were: idertical to those already reported in Example. .. . o
50 By, proceeding . analogously, .also. the. other compounds of the: mventlon . S0 .-
mentioned in the préceding Examples were obtained: -
7 - (bromo - acetamido) - 3.- [(1 - methyl - 1,2,3,4- tetrazol 5. yl) tlnomethyl] 3.
. cephem - 4 - carboxxhc acid used as starting. matenal ‘was prepared by reacting,
. using a known method, bromoacet {lbromlde .with. 7 amino- 3- [(1- methyl- L
55 1,2,3, 4 tetrazol yl) thromethy cephem carboxyhc acnd ...~ 5§

s : o B Example 8. ' L ' :
" Toa solutxon contammg 7= (mercapto - acetamrdo) 3. [(1 methyl 1,234~
tetrazol - 5 - yl) - thiomethyl] - 3 - cephem - 4 carboxyltc ac1d 4.22 g) in CH,CI (70_
ml), triethylamine (2.8 ml) was added.
60 *" The mixture was stirred for 30 mmutes at room temperature and then trans - 60 -
B - chloroacrylonitrile (0.87 g).dissolved. iri CH,Cl, (15 ml) was.added. After stirring. '
for 4 hours at room témperature, the obtamed precxpltate was filtered off and the




40 m), triethylamne (2.8 m) was added. After stirring for 30 m nutes
at roomtenperature, trans - 1 - cyano- 2- nercapto - ethylene (0.85 g) was
added and the m xture was stirred for 6 hours at room tenperature. The

obtarmed—preciprtate was f111tered of &= tResorgani ¢ sol ution shed

with .45 .wat er, dr.iedand evaporated to driyness. under vacuum . .Th

r esi due vas taken up 45 wit ~h-ethyl ether so obtaining 7- [P@g_‘jcyano -

ethyl ene(trans) - thio - acetam.dol - 3- [(I - methyl - 1,2,

tetrazol :-5-. yl) - thionethyl:}i% 3 - cephem -4 - carboxylic aC| d (3.8 g),

m p. 118-1200C(dec.); mcroana1 y§ ?qplbj V., T.L.C., I.R and N.M3R data" of

__thls_@_omg_u.n.d_me.r_&.ude-n-u-e& Hese a..cau rtea T _Exanpl e: . 50

L, BAY. pra(gaﬁdsqhgnoamb @aéwh“ategcﬂﬂeéﬁgd 'Fé ng,%f the ,invention
~50 ment i mg etf'?ﬂst'l‘:or“’é%l{gf‘}agp sr°° 5 v -( brol m -

e

&efj am do) mmn%“th;ﬁ““f cep T Carbdnye 4cid. (sstge,tmzols—w Gsc) thi gmethyl] -
cgpheMnicrdmaly&aUl xlle.OchmdimmRi @sa%tlmqomg““dmfe‘i*?“&f’“’ was 5‘prepar ed

by react| ng) thus| adya:epqrw Ys ?%e other c%ﬁxs&fr\\ﬁ% RE QR dRedobh 7- am no- 3
f l{an‘red Y

ceedmg

(1 - th xam - thiomethyl]- 3- cephem
4~ car b?xyﬁeﬁtm g e piec IEExarrp e 8 To a sol utlon cont ai ni ng 7
(rrercap o - acetan do - ( | Examphe L&hhAgR!

. - yl) -
Lt ot hyl | “Tas i %Zg; ‘gg e P

9. & haterudaHZCl (70 m),
(triethyl am,;gél;'fgggg ¥ )dla azole(lsg)ﬁan“&fmmc?;'t(usfses)ms stirred for 30
m nutes at s Rt w&sestmdifdrlﬁelwutsrag_ﬁg°c. apgacr yl oni tril e

- (0.87 g)'di ssal‘tvedoqllng,@tz 102“ nl!?“ Y E?z ac‘ ;ﬁ’\b g f 4 h
T d g fos ours
' at rd?m te"il]?@rgamcp :;es kepdvg &gm%lﬁp 4 ewiadiogf f and the

ammonium hydrate and extracted wnth ethyl acetate; the extracts were washed - 13
1 590, 610 with water, dried and evaporated to dryness, so obt Fﬂ ;zdz tion was washed
razo
Gidadh

with vvater etldlen g}: @tlgg _%:%oxﬁlél‘gﬁg‘igﬁl e regpdue was

" tai keffs up ouncyeﬂ(ﬂenucat hyI ene(trans)

- thio - aqglﬁﬁé adyre?ort ih-Examplayl - 34- tetr% - .5-1yl) -
thionethyl |- By -anaﬂog siy.b ;p)/thecot o] gpn(p‘g)u%ds Sf t Fnleen}lo

~18-1200C( deeen}laﬂedsn the vreﬁrfi%'%a Porere ob@ged- "1 &7 | 'R and NMR data

~ of this conpound. were i denti cal . E ra fohose al ready re[.l)orted in Bsanple 1.

- By proceedi ng mnalsalgtmsb B- TyBO- tdﬂe'mﬂqe)r- Rﬁﬁ 16 (144 tdde"gvent i on

. ment i oned |amh¥flfm§ q@%nu §°IE{§J‘ @@
To a sol utl*’g i ;% et ,, tetfayalDs- yl)eﬂxtv;ﬂeﬂméel-s) - thio -

acet agpdol ¢ h @msg)ad HC‘D.(DQMg? h tetuahyseafurgp@aten0 ni 30 and pH 7
~ buffer phos(p:gat’:@ )2@9s mll d Bfter stisting hoyrs 2 Jgeam fmperafyr apr4 - tetrazole
(1.3 g) ande n u dhet Freios %o f ke
g e rqm c‘fl mﬁé‘,% 31‘ WP WS 'stirred for 6
hours at 60UC yelg 'é{te #fikd withlettlyl dcefat, hadified dith: mmusoameamte and
~aci di fsscat i nsy the toke ailia% 5was sepa rwe#hbd)rwlth veatér e evap s;%ﬂ‘f@é“ roudtht to

~The two phaebmm hﬂh?flvtaé sli lb separ at ed. The
. agueous phasé‘é“" %ﬁgfﬁjﬁ so,,ﬁlm&uﬁz ? ?x%hﬁ fﬁs dpyethat e and

- extracted Wi, rb(ﬁl fRydcida med. ataew-ns dee»imamsalmrg\{m%h@d I\M tand wat er, dri ed

“and ewa t L orte i
e preding. plotosf ERy e e <o oo B0, byl eneftis) -
- t h! 0 acet r%ent ned1 gre g Ex re o%ltalglle ao s[ . ) - 20

t hi omet hy| ] mentigned. @ SRS RicSoq e Ear oxy ic acid (y| el d 65% rrp
113-1150C( dec. ) ; 20 m croanal ysEa,mpl& M., T. L N. M R data of
this corrpound M@qpﬁgggqs 'O’quf_ %m; gﬁ? éb&%g”qaci ngRlanpl e 3. By
proce i ng }{@{% Etri€ wagadded,aat i on ment i oned
“in-the -preggghig t Efe Wtbno t:‘uen 02151 This solution was then. -
Exanpl e10. lyophilized so obtaining the sodium salt of 7.- [ - cyano - ¢ ylene(cls) thio - '
. _ acetamido] - 3 - [(1 - methyl - 1,2,3,4 - tetrazol - yl) - thionie yl] cephem -
50 4.- carboxyhc acid. . _ _ L . 50
' : . ' B ' Example 12 ' o

- To a solutron of 7- [p cyano ethylene(¢is) - thio - acetamido] - 3 - [(1 methyl -
1,2,3,4 - tetrazol - 5 - yl) - thiomethyl] - 3- cephem - 4 - carboxylic acid (1.13 g) in
ethyl acetate (30 ml), the. stoichiometric amount of a 30% solution of sodium 2 -
55 . ethyl - héxanoate in isopropyl alcohol was added. - 55
' After stirring for 30 minutes at room temperature, the mixture was dlluted with
petroleum ether and the obtained precipitate was filtered to give the sodium salt of
7 -[8 - cyano - ethylene(crs) thio - acetamldo] 3- [(I - methyl - 1,2,3,4 - tetrazol -
- yl) - thiomethyl] - 3- cephem - 4 carboxyhc acid.



To a solution of /3- cyano - ethylene(cis) - thio- acetic acid (1.44 g) in
anhydrous tetrahydrofuran (50 m), dicyclohexylcarbodiimde (2.1 g) was
added and the mixture was stirred for.30 mnutes at roomtenperature. To

this mxture solutiton of 7- amno - 3-- [(IT - nethyl - 1,2,374 - -
tetraw) - thiomethyll - 3- 30 cephem - 4 - carboxylic aeid;
(3.28 and HCO, (0.84 g). in tetrahydrofuran/water 30 (171, 60 mi«) was
added.. After stirring for 3 hours at: roomtenperature the tetrahydrofuran
was evaporated under. vacuum the resi due was taken up with water. and the

di cycl ohexyl - urea was f||terd off The filt te vas stratlfled W|th et_ 4yI

acetate, aci-thf=

was- separ at ed vvashed W|th Water evap wmﬂeedi to smal | - 35 vol'ume: and t hen \_,

ethyl etherwas addedle 8 syips 'r é ‘g °(€F§rfh tirred U
with ethyl ether g c%?% Eﬁh g)l dﬁg’ﬁg%ﬁm (ﬁ%/ gﬁ@ ?um ’g

acet am dol -53 - é,ti:r(04l"ﬁﬁl) cherm alate (ETZ’ﬁB@dasad d-. 1).-"th |0me hyd ]

- 3 - cephem- 4- caFison Heat Oeplémma
ui TR e %;;’%ﬁ@% AR ooy

reported ln Exarrp 5% soluuonofNaHC te? AL QH& vhporiled O 1

ot her conpoufds ofo. ctrhsssl snpbtaining thematoylommyhestehef ‘lpr{ ehmgtlﬁkamak)es We w _

obt ai ned. .Exanpl ethjo-aegtamifiohyda il '%‘ﬁ'yb'ehéﬁdn tefrazgl- - yl)- @WHW |
ethyl ene(cis) - t#P om 24 Lt g‘@ iy {1~ rethyl - 1,2.3,4 -
tetrazol - 5 - yl) .- thionethyll - 3 - Emnﬂem 4~ carboxyllc 45 ‘aci d
(4.53 g) in yater (88 nmyctalzlhe:hsnmcemc@imm ltlanrmm remanrdalblmlsswmg added,
so obtai ning>the- j"qel %Sfe %ﬂ

| yophi lized so ab, t@m-fuwag; X

- thio - acetam d'o]'
thiomethyl] - 3 - celfhedy WE
50 - Exanpl e 3b2. - e.df '-1--_51_’5 S§
acet arni dol - -3 - [ 2. 78
- 3 - cephem - 4- 2cﬁ)-bﬂl ' ethyllaér de' b_?q_xl!!ea i
st oi chioruetric a&?r%&&? qﬁ}’}g{ﬁ%&# . }’3 %5 sty

hexanoat e i rpsi sopropy/! : dc@hmid 3‘[[([@,4{ gﬁadmomunut- esggat
room tenperature, yl)Mmmahyl)Fe ‘vepherd i hutﬁbloxmlnt tmcpe_t rol eumether and the

obt ai ned pr eci pltaI v‘(gs{ﬁ Cyaner lvlege(g %g’hnpqeceé'
10 -

1;2,3, 47 tetrazol 5-yl) -

box :
‘éﬂﬂd ’Eﬁg’(lc%')“ thi %0
o] 35{(t3yL)mamaIz$1I-orret yl'l
‘acetate y(130 m), the

ethyl ene(cis) - tf t%ﬂﬁonﬁ {l i Mpe aq. 2, eyl 1580 razol -
5 - yl) - tl’ﬂoom"lefr 1}2 %@ thﬁﬁt&h@megg(%l:%heﬁr iamc "bxynaea éy

1, 590, 610 7. 914 = €y ano ethyl'}eng(trans) “thio&. acet%mxdgi(a Il(le- m@hyl‘-rd),?a,&

suspensi on, of th\é‘ i ? °"y‘f: ne(.cjis) i 0
suspension. of th ﬁé uu ey Lo O b &r{%hofotrlrn%th |

3 - cephem -354 carﬁ)w;altlacccamnglto (lﬂm%wh{)h isrnnad!anmml(salo m-), ~a:'.190 35
sol ution of sodi um i Wetcalt ageosling to clajp Poyhi __s&helﬂ?‘“&rfﬂ_‘?

-(0.72'm)) was. addedis é'bﬁ- oRdine.s --b. ‘;v éﬁ%éﬁ" AN & aUBmpiea T ef | ux
and after cooli ngc1aitne5 anylpréce8iag idimhas’ T terea an "t-he r:esu t| ng- -
sol ution- evaffor at ed Undeprommme ﬂ'l‘nwanOhyof raes’mdglmdvmgordinsm#nye@elqﬁ et hW
acetate (50 -nl); °1?1F$ ;;g‘é@ agmf%ﬁﬁd Eﬁ Eed With a 5% sol.ution of
NaHCO3 in water and wFth ri d evaporated 10 to
dryness so-obtai ni ng. the pi'val oylgx - '.__.ter of 7 -/, - cyano -
et hyl enei's)- 10 thio' - acetanido T 'ﬁ 1 |nethyl- - 1 P2, 37,4 - tetrazol

t J 1A gty thipp eectamielri3q {1 Chen
ngiéngéiﬁ?}ﬁo u._q} c“«sxzeamﬁ%}"‘g!’t" ; {% eﬁe( ci 2)

m3s§ﬁt wothyp= 18,4 cyano

hl or omet hyl pvi al ate -

N

5- yl) - thi orret hyl I] ~3.- cephem . -jearboxyr C’&cpd R -(IF)~~~~ __
bot ~I "‘Acid i Exarrpl e 14 Aﬁ i nj ect abl e’ phar haceut i cal conposition
was . prepar ed by. d| ssol Virng 15 ° 1,00, = SQHB’ ny -of SOdI uI m 7- (/--': cyano -
et hyI ene(cis) - tilegein acet am do] [(1- T - C T

_ 45 B represcnts a(l- methyl- 12 34- tetrazol 5- yl)thlo, (l 3 4 thnadlazol 2- .45

“yDthio, (5 - methyl - 1,3,4 - tnazol yl)thlo or (1 - methyl - l 3,4 - triazol - 2 -
yl)thio group and'E is.amino or a —-N——C Q. or ——N—C—S group, or. 2 reactlve
denvatlve thereof thh an ac:d of formula (III) - o c

| CN—CH—CH—-S——CH,—COOH e _.'_ S

5 - or w1th areactnve derlvatwe thereof or g R 1)



methyl 1,2,3,4- tetrazol- 5- yl)- thiomethyl3 - 3 - cepherﬁ 4- carboxyl ate-
in sterile water or steril normal saline solution (1-2 m). WHAT WE CLAI M

| S: - - 1. 7 -/3t- Cyano-- ethylen e(trans)- t hi o- acet am dol
- [(1 - nmethyl - 1,2,3,4 - 20 “tetrazol 5- 'yl) - thionmethyll - 3-
bephim - 4- carboxyfic acid." 20 2. 7 - [/3 - Cyanog -

ethyl ene(trans) - thio-' acetamidol -'3 - [(1,3,4 - thiadiazol : 2- yl)-
thiomethyl] - 3--cephem 4- carboxylic acid.-' 3. 7- [A- Cyano -

ethyl ene(cis)- thio- acetamdol- 3- [(l- methyl- 1,2,63,4-. tetrazol - 5-
Yo' - thiomethyll - 3 - cephem- 4-- ca:sbt!myollc acid. 25 4. T [, -
"Cyano - ethyl ene(C| S).- thio - acet a 1071, 3,4 - thtadrazol - 2- 2?.

yl) thionmethyl) - %o LaBpamdn oﬂthecs%fhlﬂﬂxs‘ilp % 7aQ}$d%)1'a50 & ﬂu&mj thio -

Q/ano--et hyl ene@oatamdolt-hl-m - metbylad 2j3@o}etrazdd- § iometiil3l- cephdm344 - - C
triazol'- 2!- yE rbon%l i %H}ﬁm 2 tonq; , ml ws;;ue Bmunbwa’éw 6. 7- -
[ p- Q’ano - eth f&}i}é %ﬂ sion I'Fg;t der efl’u aﬁer@%hlﬂglatS"Cl 3, 45 30
triazol - 2 - y he solid andt resulﬁﬁ on-edaporatedludGer(ituuen. IRd d.

30 7. 7 - - ?‘ﬂ‘m ue zﬁg n qtl?rhsygate (ﬂ% ), ft healztgemrurﬁpube?n vgged --

met hyl ]103 4 cgf- j&t@i e s e Edar box gic
aci d. 8 A pharsm@ uéelt [(1 lam};’ , , [gb -&ﬁi ﬁtﬁ ?](?is y Onely

t he conpounds acephenii-rdg c’a(boxyiha.lacrd 1 to ) . A salt accordi ng
to claim8 which is an al kali netal 35 10. A salt
according to clai myg whi-Ghiel ﬁhatnlﬂﬁceﬁ ; @I! iﬁon arasl:l:reﬁa‘reaai)} dassifhgi ng .
t-odcl ai m Aswhi cindo-ss500 ey GFsoaiamI 1LNBS @fdno - dthyleAdidig betio { astamidong3 afl + bactgyi al
act’i vi t ymand bi oysthebut Aé-r*s tquazg{ éo o Lthigmetbythi iﬁredb‘nhﬁnar#y cprbexdadt iy. ¢’ | ai m
40 13. starilg vsteror s‘FB'r“‘I'ﬁ‘él pepsofutior Shomda conpound according to-
any one of 40waior Wee CLAIM Isa.l.d processcor rising: (a) reacting a
conpound of fornul & 7- I[ - €ygno —ethylene(trans) - thio - acetamido] - 3 - [(I -Sipdthyl - 1234r- ~~~N

-CU2-f1 tetrazol - yl) t thyjl- 3.-_cephem - 4- carbogﬂl [ ? "
e o gt il g
t hi adi azol - 1 5 D o hmnégefs }ﬂ'llo a&etzﬂmdo]-— 3t-flﬂlamlhy} R234y1) t hi o or
(I - rethyl, - 1t®‘aﬂo t ) ashagmethyl) -3 -
hood e T M‘gﬁ%@ RS by BRI 7
acid of-formla - cetamidol - 3- [(5- methyl- 1,3,4-
(rrr) so0 or tnuzblh 2a yt)ealuomubyllj-e?f-l ccphdny-e4 4 ¢aebosylic; acialh,
so * 6. 7- [B- Cyano- ethylene(cis)- thio- acetamido] - 3- [(1 - methyl- 1,34- 14

trlazol 2 yi)- thnomethyl] 3. cephem- 4 - carboxylic ac
9, 5:6)61 - {B - Cyano - ethylene(trans) - thio - acetamido] - fz{ 1E>fr§: lel 5-3 To %9

suspensi on of thﬁz&lOQI lymslabxhet 1]-/3- éephencyanarbcﬂylhydcme(C| s)- t'hi o-
acet am dol - -phaan fticallyl op veterinarilyt a¢cepfalé salt Bf -any|ope of tthd onet hyl |

t
oS oenhgn ~ somteliig i Sign A gﬁﬂg TR ad BRAPSLANG(40 M) @ 10% g
sol ution Of sodi umg, Qfliaftehctdiding to clbimP9 which is¥é SddidnYsaft. M ) and '
chl or onet hyl pi val alE falt7acaortii g\!mslamdﬁleﬂﬂxch is the potassium salt. 5 The

suspensi on was h eFa"tS’P"tS g gntihaeferial petivity andhigpreepesers of pesimagyndit  50C,
the sol i d xps f FRFISdD oldcass "éepaﬁaw bf £ GorkiRhad h&%m‘%ﬂﬁ%%?%ﬁ@'oﬂnderm
vacuum The oil ylarnesu—-duesaMiﬁro sss thgi N et hyl acetate (50 ),

resul ting sol uti on(aheeshént aanipounds %)UM!% (Bn of NaHCO8 in wat er and then
wi th water; dried and evaporated 10 {0 dryness so obtaining the

‘pi val oyl oxynet hyl ester of 7 - .fkf—cy*aﬁ) -Yethylene(cis) - 10 thio -
acetam do] - 3- [(1 - methyl - 1,2)3. 4y ;(Z)l,,- 5- yl) - thipmrethyl] -
3 - cephem - 4- carboxylic acid.

COOH

wherein

45 B represents a (l - methyl- 1,2,3,4- tetrazol 5 - ylthio, (1,3,4 - thiadiazol - 45
yDthio, (5 - methyl - 1,3,4 - tnazol - yl)thio or (1 - methyl - 1 3,4 - triazol - 2 -
ybthio group and E is amino or a —N——C—O or —N—C=S group, or a reactive
derivative thereof, with an acid of formula (II1)

CN—CH=CH—S—CH,—COOH {1

50 or with a reactive derivative thereof: or 50

* c L M b *



Exanpl e 14. An injectable pharmaceutical conposition was prepared by

di ssol ving 15 100-500 ng of sodium7- [/ - cyano - ethylene(cis) -
thio - acetamdol - 3 - [(1 - 15 nethyl - 1,2,3,4 - tetrazol - 5 - yl) -
t hi ometnylT - 3- cephem - 4- carboxylate in sterile water or 'steril r mal

sal i.ne solution (l 2. n1) VWHAT WE CLAIMIS:- 1. 7 - 1/ - Cypno - _
ethyl ene(trans) - thio* acetamdol -:3 - [(I - methyl - 1,2,3,4 - 20~ ¢J

tetrazol - 5 - yl) - thionmethyll.- 3.- cephem- 4- carboxylic acid.

20 2. 7 - (A3 - Cyano .- ethylene(trans) - thio - acetamdol - 3 - 1(1,3,4 -
t hi adiazol - 2- ylI') - thionmethyll. - 3 - hem - 4- car boxyl ic acid. 7~
[A - C\/anoUPthlenp(ms\ = Tmn-ﬂ dol 3. L(] 3, 4
- tetrg_z_,ol 5- ()l rpacting kncanmhgrlofform@a W¥ephem - 4- car boxyl ic aci d 25 '
4. 7- [p - Cyano - ethylene(cis) thio - agetamdo - 3- 1(1,3,4 -

t hi adi gzot - 2- 25 yl) - thl‘hﬁ%j:'ﬁ'yﬂ“ - cgphem - 4- carboxyllc acid. 5.
7- (! '?\f,yano - ethylene(cis) - thios/—acgtaniidoly-p [(5 - gRhHhY! -
1,3,4 - triazol - 2-- yl) - th| onet K1 1 - 3 /cep 4-_ carboxyllc acid..
6. 7- [/.- Cyano -:ethylené{(cis) - thio - a %; an do] 3- [(1.- nethyl -
1,3,4 - 30 triazol - 2- cyl) - thi onet'hy ™. 3 - cephem- 4-- carboxylic

aci d. - wherein - 30 7. 7 - Cyano - ethylene(trans) - thio -

acet ani do] 5 3- B jpps defypel g ve an earesenESrﬁl&%an atop_oryg)splt shegaef. gfithrahy| | - 5 3 -
und or ulaév

cephem - car BOXYTHE %ct A pharmaceutically or véterinarily

accept abl e salt of any one of the @prouadﬂ—mi:or ding to clai mS(V) to 7 35

9. Asalt according,to ¢ s an alkali netal_ salt
35 10. A salt aé’w’%&aﬁgﬂf%e ‘ggfl?ﬂt’r’ff &‘e\?ﬂ?k@ﬁ(‘i)éfeaf’ﬂ%g ”s‘EfoH?H’?ds%{'lf?'m“fa @D A salt

according to claim9 which is t he got assium.gat. 12. Metabolites having
anti bacterial activity and bi 6$pf’éz: [ 1r| a dompound cl aimed in any

precedi ng cl aim 40 : 13. A°pr N{ o ps epar atii on (¢f) a
conmpound accordlng to ‘any one of . %0 cl afms 1- f sai d process
conprising: (a) reacting a conpound of- fornukeor( 1) E X rs N

Cl12-D. .. wherein . (I'1) COOH wherein 45 B represents a (I -

nmet hyl - 11@, 3, 4Bisai @fineZMove, oba readtive aé?lvﬁhvemer&f 4mt‘h atcmnﬁ&“naﬁpﬂormulg f}rr’
yl)thio, (5 - rrEﬂ.VH)'I - 1,3,4 - triazol - 2 - yl)thio or (I - 3,4

- triazol - 2.- yl)thio group and a -N-C=0 or N—C—S group,
or a reactive derivative thereof, E\F#"ﬁ'cg?d;g g of formula (111)VD"
CN- CH=CH- S~ CH2- Giiledin Y* isrepresents 4 halogen atom or the residdeldr Ja}l a5.@ve ester f apM th a

reactive d@gl vatﬁk\Pboh pereof; or 50
crl. 11R c_iL)lrfactlng fs:ompound of formula (VIII) _ : " 1.590. 610.15
15 ('b) reactlngacorrpound of formula (IV) S ¥ CH -CNIl CSNI 0
0'---k.+1 Cl12- 1§N'c"=c“'$"°“ “SUg—cyol | wherein B is as defined
above and Y represents a hal ogen atof o -a—-%lt , 2e@.i:,cngi t h (a13)
compound of fornmula (V) . CNNCH=CH SH .- S o (V)
L . o g o _ . COOH
“or a salt thereof, with a éo‘rhpound of formula (IX)
H—B = , : (IX)
wherein :
20 B is as defined above or a reactive derivative thereof and lf desu'ed convertmg a 20

compound claimed in any one of claims 1—7 ‘into a pharmaceutlcally or
_veterinarily acceptable salt and/or, if desired, obtaining a free compound claimed
in any one of claims 1—7 from a salt and/or, if desired, converting a compound
claimed in any one of claims 1-—7 or a salt thereof into another compound claimed
25 in any one of claims 1 to 7 or a salt thereof. 25
: 14. A process according to claim 13 substantially as descrlbed in any one of the
. foregoing Examples 1 to 14, -
15. A compound according to claim 1 when prepared by a process accordmg
to claim 13 or 14,
30 16. A* pharmaceutical or veterinary composition comprising a compound 30
: according to any one of claims 1 to [{ and I5and a pharmaceutlcally or veterinarily
acceptable carrier or diluent.
17. A method of treating a warm-blooded non-human animal comprising
administering thereto a_medicament having as its active principle a compound :
‘35 according to any one of Claims | to 11 and 15.° 35

DT TV S




or with a reactive derivative thereof; or (c) reacting a conpound of

formula (VI) ,iS-Cl2 -CNJ } S . 0 wherein. 10 B is as defined
above, or a reactive derlvatlve thereof, with a conpound of forrmula 10
(V1) O\ CHY B (VIT) wherein Y 1si.represents
a halegen atom or the residue of an actlve ester of an alcohol or 15 ;
reagiing a conpound of formula (VIII) ' : «
,.15 SCNCH =CHS-CH-CNi |, (- 2.1 . S- 9t H 0- G C113 :
(VI'11) 0 .COOH or a salt thereof, with a conpound of formula (IX) HB °
(11X wherein 20 . Bis as deflned above or a reactive derivative thereof,
_and |f‘6d(=§| red . converting a. 20 ’hmmmd cl we_gj_l&_& ne. 1- 7
into a pharmaceutically or “vet BIA, HGBMP& @ogeptabl e ‘salt and/or, if i

desired,.obtaining a free coﬁﬁ@uw Bﬁgﬂﬂﬁﬁmﬁn any one of claims 1-7 fron1a
sal t and/or i f desired, convert #pﬁbound claimed in any one of\gyalns
1-7 or a salt t hereof into anq&hﬁan&anpdunﬂ clalned 25.  in any one of
clalns | to 7 or a_sal t—thereo 25-14. A

pr ocess acodZBEAER I ston, sy o Cputes Bo Tapmegion SOy one of thé

fore90|ng Exanples | to 14.. witich cfriesamp beisktrimd.cor di Ng t O cla|n1l when

prepared by-a process according to claim13 or 14.- 30 = = -~ 16. A
phar maceutical or veterinary conposition conprising a.conpound .30
-according to any one of clainms I to || and 15 and a pharnaceutlcally or

veterinarily acceptable carrier or diluent.- 17. A method of treating a .
war m bl ooded non- human ani nal conpr|5|ng adnlnlsterlng t heret o ‘a nmedi canmefit
haV|ng ‘as its active principle a conpound 35 - according to any one of
Clains | 'to 11 and 15. ' _ 35 11| 1] 111111 111k
11111 11 IN| 16 ' ' ' IS 4> 1, 590, 610 o
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