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- st at geiit4) Cobpiess Spenifienin publisked 12 Mafih 1975N0Vel  cephal 0Sp\e glyds, to
thei r prapaNTGLe COENS1F43; REIET ITPSAGHEI7DB01 49 NPOSI T | ons et [hem. the
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Speci f i cati ¢i3CNd31411380 14169310 1530 1534 1535 162DH&d3 evsrpounds have t he gener al
formuta (1) 215 220 226 227 22Y 246 247 250 251 252 213 &rr] wherein Ris a -

hydr ogen at om or 2 %M%Y3i)?3%§/ggll t@fsﬁﬁ # a substituted or un-.
substituted aryl 3s7 3shizengdy g4msny 6031603 504 30y lago monocyclic or pol ycyclic)
and R for msl togitSﬁéirﬁm 632 45hS6h 680 THYeQG RORDRE RYst i t ut ed ort__ulnsubft ituted
mono- or poly- S erocvel e -c?ﬁtlsmg at’ | east one
doubl e bond (i ndjcated g%fgh%gfé%@ﬁﬁeééﬁﬁébgﬁa . or 2 nitrogen atons, or
a_pharmaceuliyhal | e 62 PARUIN koY) RABUSHR ASAR j scovery of
- cephal os poisit(-mﬁﬁh‘bhgmmem Jﬁwusm Em.g-av@{rpo%sn gﬁﬁdﬁg o‘%ﬁs of

cephal ospot¥ ftaws o Fapam of 251 Deshagchitd cibmdy Higshivbe (OsskeJepans dot leekbpt t he 7- and

3- posi ti on| W@Pfi?ncfwwn' SPTy -'F’mﬁ xstm%;tarwmd i cal |

C.o.nce%l't r at %mg zl::g:,ti:saé’al r%%’ﬁ%dﬁ_ %‘gg{ﬁff@ﬁ‘ é’é‘a’ﬂal{?_'je fot beken

reported yet .This invention relates to novel cephalospakfh chipdiids, 10 ARR pf'éﬂ&l'ﬁmmtaﬁtﬁt t he above
cephal ospofeipiymereutisel rempositigng congpining( thém; cthepinyegtiongim hry ingpkdvenaeni ine f or t he

" therggy of ljeﬁ@%m%;@%‘y%ﬁmn%?%“%ﬁ%w’ﬁ? m Gram posi ti o) and
G'am negat i ve pat Hogenic batteria pbut ‘al'so show narked activitieS at |ow

' concen- trations agai nst Pseudonbnas_gerugi nosa. 25 ' I'n the

cephal osporins of the:i nvén n, en R i s+pther than hydrogen, the:carbon
25 atom to which the sul phugje gcial _
shoul d 'therefore be understodd that the présent invention includes the

uptlsdt t &hed is asymetric. It
D-form L-formand DL-form of the stereoisoners.of such cephal osporin
conpounds. whlra R éphiydogp aronnore: nifkalLui dgcoatkyl tghp b £ Sditiuddb¢@&RL | ON can be
prepared bj>geed amr?%?g?ﬁ%gmw cqen be mohgyclie xr ppyaedic) asluR] ecting
o)

{
rms- together with. m - _ L
o giem & F““E‘%‘.“ jeas- I?fly'WhI_Ch repl aces
'& rﬁ%ﬁ;‘ﬁg@ Q:g %g]zrél;h 1c§ bfy_ £ X mvr\;%t ﬁe) 8

cephd 0SPaiydiid heerdycld ri .
Y b pBir@dtButicdily the delired

t he 5-am rmd 3-o£2h , A
e- sul phoacy|. Bytroinee the distovey s eplpiogpotin € the@thatehigerBdepeidped vaiousM t h t he
ni t r ogen- : I‘@%‘H@f@‘b%?@q. p Whigh hamebrem, substioyted apthedi pider the 3- or 7-
. .o _I-postions. Hﬁfco'fﬁw' _are- v.;.?ttpﬁéucrl EFBE?HQ?& t ) th
POSi b0 ON THEinsDBreidAbmC e gindsh Bt not il PREFepretetie at ype ot her
position. It has been found that the above: cephalosporins of general formula (I) are not -
_ . only effective fo,x: the therapy of various infectious diseases derived from Gram-position '
and Gram-negative pathogenic bacteria butialso show marked activities at low concen- -
trations against Psendomonas aeruginosa.. . .- . ;- E e
25 In the cephalosporins of the invention, when R is other than hydrogen, the carbon ~ - 25 .-
atom to which the. sulphuric acid’ group is- attached is asymmetric. It should therefore e
be understood that the present invention includes -the D-form, L-form and DL-form .
of the stereoisomers of such cephalosporin compounds. . .-~ = .- - - - -
_ . The cephalosporin compounds of the “present  invention. can be-: prepared . by -
30 methods known per se, for example by subjecting ‘cephalosporin C or a derivative. - - 30
- thereof to a treatment which replaces the S-amino-S-carboxyvaleryl. group at the 7-
position with the desired o-sulphoacyl group and.the acetoxy group at the 3-position
with the nitrogen-containing heterocyclic group.: Replacement at either the 3- or 7-
position may be conducted first, followed by the. replacément at the other position. -
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2 1, 387, 656

2' A) Procedures for conducting the replacenent first at the 7-position
and then at the 3-position: 7-Am nocephal osporanic acid (hereinafter
refer s reacted with an a-sul phocarboxylic acid of
general formul a, R— CHCOOH v (V) 5

5 [err] or with an N-acylating functional derivative thereof, to give a

sut phocel osporanic acid of the fornmula [ert] (Belgi‘an Patent

Speci fic@ltijon No. 762,725).. In the conpound of general for ul a 10 (rr).
Ris prer @bly a hydrogen at.om an al k,ydmgsoup (e.g. a nethyl, ethyl 2 |so-,
10 propyl, T qQne 1 0 C. aoi ) P ramﬂg,rm(e 0. -
phenyl ; n|tro- pﬁe ﬁ:ﬁ Ju qge + ﬁ%%?ﬂ%7ﬂat@a t hi enyl grou
Furt her, - provi ded t gﬁnnsuaptdlestpbmﬂemdical(heekﬁmtrefmdm@u{j‘h't-A%dulﬁ rgagied he .
subsequent 3- poswidxanm-snlelpﬂcahfeﬂ‘emld?fmﬂfdﬁ“ﬂat he carboxyl group.at the
4-position and/ or-t'he ‘sul pho group TR bﬁeoanposrtron si de” chawvn 15 - . “may
be in the f§)rm of .a salt-with, for exgnple; sodium potassium nagneerum
15 cal ciium” al umini um-or triet hyI am neSOAIter natively, -the carboxyl gr.oup

TS LR RS G0 S i

[err]nethylsulphon benzhydryl or trrnethylsrlyl group; .
Subsequent Iy, t he" sul phocephal ospor ani c. acrd of -general fornmula (11) _
reacted 20 -~ with a ni t r ogeng-Ccouka+ “het erocycl ic conpound of general
formula.(I11) . 20 (11'1) which is a—5N ber ed. rrngIEonpound
contarnrng 1 or 2 ni trogen atoms @96 i ch contarns at .| east -1 doubl e bond
inthe ring. Desirably, the ring is aromati®¥in character. The conpound of
general formula (111) may be-a condensed rrng havi ng 2 adJacent 25

carbon atons in t(Bdgis it?gmt S]ih:a’smon 7%'&2511 S° A al kyl
group; such 18s 25(116\ e ’._ eg yc’,gﬁ)am)yyd
hydr azr nocar bonyI g}fﬁ:,lﬁy 1ﬁX%Eﬁ_ﬂ T Ii}u@] mgsxoppmdmrma neal- ogen
such as brom ne Etriﬁ tdd feffdtCis Houghtya

mothe fubeqEwri swssitich 1 of:or mul a
(111)!include pyrtiledanberthm\?a@# mmereané/or H?ééﬂ"l"ﬁ@“ﬂr 5?"

ni cotinic ddid affdde ‘ﬁ‘s‘B"n KT, le, 7 lmtg,e %ﬁﬁgydrazr de,
30 |  mbronop ﬂ € the [WE Mg}“ M gﬁupﬂ@mda, is Bashly ep. h@rbqglyrr dine
and pyri-di neal defor &ﬁnﬂwdeenzylamdetaﬂmph@wmﬂl bem@ydrylsm) r.azi ne;

pyrazinic acid am déul(@wdy, i (1§ t I ne;
i mi dazol e &% 1- Wé‘PHy’PF?W’H%??’G?‘Eg gg ’r§a°8‘f‘ ‘pﬁ% ) 2

m'FtphocephaI ‘osporanic .
acid of general fornula (11) with the conpound of general formula (II) is
effected according to a conventi onal procedure. 35 Gene¢@nl y,' it is
advant ageous to carry out the reactron I n’ vvater or anot her str -
pol ar | ,gol vent ; Thhichdsack pofimembered d,ﬁtgg'erabl y a’

pH of (5. to 8. ocﬁwrw st £ ablsbe mfﬁé ,éﬁ: ”“‘ T, gSau;seﬁkrn a

proport i on 9% ﬁﬁ pictasaci d.25

Furt her, esi reaethfir remﬂcgmupnaxrmymdaearbwumylab’dwg :ﬁ'f i, les’he _

presence of a coripémxmeéﬂ(pha'dél Ry g@ uves' fne or 't hi.ol
C

«5@.

' nclus;e ap <
conmpound i.n a pr et CHRY “E 8 INEXU %{1 is&‘u Oydrddes, 40
per nole of, Oﬁ ﬁﬁfaacm mfngueg fa lgxﬁci)ci‘d gx:;lymm&hy}lp}hﬂlee diowdldes  carfObe

obtained in a h| gﬁyee) yncedlsd quﬂﬁae,a@w@mmumeqﬁ?% awide é%[galr bamogl- ¢ 1o
d

3-position of t hepywin@hoyn s °leﬁ.rﬂa (ﬁ)%!ﬂiﬁ EEI ate
conpound. Thi's ing Lo eral ﬂ‘g ifsg Ad Efiventida® Procglae! 'S - Wi L h
the CorrpounQS of g@ 1t raﬂ%htage ds ltb karil}htﬁlt @rOtdcdon in water ‘or. another strongly
polar solvent The reactiori is conducted at about neutral pH, preferably a pH of 5 to .
8. Ordmanly, the nitrogen-containing compound. is used in 2 proportion.of 1-to-10
‘moles per mole of the sulphocephalosporamc acid. Further, if desired; the-reaction-may =~
be conducted as-is known . in"the présence .of .a compound such as an isocyanate; - thio-. ., 0
© .40 cyanate -or thiol compound: in- a.proportion ‘of .1 to 40 moles, preferably 5.t0. 20.moles, -
' per mole of the sulphocephalosporanic acid, whereby the end: product can: be obtained in-. .
a. higher yield. The above-mentioned compound reacts at the 3-position: of the sulpho- _
cephalosporanic acid to give an ‘intermediate. compound. ‘This - intermediate, which. need .
' not be. isolated, then reacts with the compound of general formula (III). The: reaction i 45
.45 temperature ‘and time vary depending on- the .reactants and on the solvent used. In most. .
' .cases; however, the reaction. is effected at room temperature o 100° -C., preferably 40 S
‘to 70°. C. for 1 to 48 hours.: The thus obtained -reaction product of general formula’ Lo
(1) can be punﬁed and recovered according to conventional means, e.g. solvent extrac-
tion, concentration, chromatography, freeze-drymg and rccrystalhsatron :



45 tenperature and tinme vary dependi ng onthe reactants and on the

sol vent used. |n nost 45 cases, however, the reaction is effected at
roomtenperature to 100[err], preferably 40[err] to 70[err] C for 1 to 48
hours. The thus obtained reaction product of general fornula (1) can be
purified and recovered according to conventional means, e.g. solvent
extrac- tion, concentration, chr.omatography, freeze-drying and
recrystallisation. . 3 1, 7 656
3 :B)--Procedures for conduct| ng the replacenent.first at the 3- p03|t|on and
then.dt the Z-position The reolla"ééﬁ%nt of the acetoxy group ad the

B POSLA - oanfPmﬂlhalfmqgmuctmg@mplacemdma«aiels»;ﬁﬁn@aadhenafﬁ&ct ed according
to the prace Iose for ‘exa §_ Unlted 5 . . _States Patent

oot 1 Patyap B iES i A Z%E’éﬁ}‘;,t e s
tion No. - 1§ubds/Patidd Sgecificatials N 13,3603 m@a@%@'&%@% WRefca-
ni‘trogen- c 1No. hB el Zhéthemzl halgs mwmtr@ex’seqmﬁﬁx@h&&ocan be easily

converted, 8;,. W@)@ Dut ch' Pat ent
. ‘Speci fi catmmj,g %ﬁ?ﬁ 985 or United
St at-#5. Pataepualospamcicimmaﬁftoﬁg a(] to a corr sp g am pe- 10
cephal osporani c acid derl v i ve ofsgeneral for mul a (1v)
10 [err] Alternatively, 7a ce hal espqpani c acid [ vat ive of gener al
“fornula-(1'V)--may -be pr epar ed u ac%’%&tyﬁg cephal os Gil n C and then
_effecting repl acenerit at the - Posjyi on of theresultmg?ACA 1t is

" needl ess t RueSadvelyNBE alnld 8 9&98{ formula erivative of

- gener al., f(]femﬂ:pa: Tol/)N-@eaflatigy dephalo Qlafd %ﬁ?@% g decom 15
-posabl e esi-positiorndf theryesultiag baé@Adt lstnhstdleafw)saeslat die suihgippaespiradiospor ani ¢ aci d.

‘The Feact i i Jorepvret g o yigltio ‘&%@W&Eﬁ' gendbal formul a
T e BT, af“?%%ﬁ“%%@@ hrasha 39 ' an
N acyl at i mejthf here-sulhoatbogi fac«atsﬂgmrat fvmryan -a@lathy f&ﬁ‘cﬁaﬁp i shed
_acco% di ng vaaveC@%ng‘fng‘i‘ F%@dgetéhfg @cm@@lé ’ti;}’ a comaﬂblémg:ge;ure : ”
Terr -sulp X pref€rable to
carry 20 Qihpld, Nm%ﬂﬁteﬂ rEar nsm i%n cfong i ﬂ&ﬁgﬁxﬁ ;iagent The
condensi ngezelige momposnd, fegr N Mmldaane Nl-eth&sudaﬂabnyt %ﬁdzyuarcbodl imde, e.g.
"'NN- dj %:ycl "t&’h’i*eb ﬁdeaZle tltel N-: tmg detiva- -
_ i Orﬁédés oca %%w ﬁ%;h vdn HF‘Y' hydrdqui nol i ne,
'_ phosphoru&mxm&hﬁ;oﬂlad&cﬂfn-l wtaqe %ﬁt, vénﬁ&:a g deriva- 25
tive of twata-merbnohecdydreiuy it,ldmaxa:clad‘omtrﬂerclﬂo bl&hh&aeth@e,rdioxyl ic acid
~hali gps, aclmggiﬂ‘yl ‘F'B%s‘i‘mﬁk ladisc, 'fPf\‘Pémést @FlsfhylﬂFﬁem e acyl ati on
reactlon ORI mﬁ i . ner sol vent.
As the SO|t\lﬁnThe ﬁacﬁﬁﬂ pS elf@ﬁ'ti re&ix} aﬁh td ro ane :
t et r ahydr ot aﬂmd@t @Rfahspoa!c@tggmat foinulz, (I):bvl,@r@:hmplmohmncmomtmet hane, di-
- chl ogoeth q&k lusat. PHTRAION, SRRt qint RrycipfREonGOHRT pPRTC e,
di rre yI acet hg@;spo%{gs of gmerﬁlmy in g,;,l el Bre | ssineCREVE HheENt | yPused. The

"l"ﬂ

n

reaction teewpeoal uepbalosporing taltmaght theitl lpafitar apicdtions! vagdnore OF Gisnari |y, however,
the reacti ﬁ"ég 'E‘f‘f“b’é‘t"b@@“tﬂ?d@@m%#a he rosxrchearoqp@orhpﬁ and/t ure. The
reacgy on SRGEAST ERR Hﬂf;‘gng@@ﬁg" %“E% f“F"z'i“f{ %Yf-he properties of

the end prmdu&ton&‘sezwag 36 Rk WiRh r .exaftpl e col um
chromat o gtaat x/mef;glvvent ext raction, isoelectric: p0| nt precipitation,
count ercurre e pussent inventign cpnd g %ﬁ%ﬂ an tqu(mimple

35 The ce@aﬁteo@,ta?:tast:af i e B ga 545 ne sgme uses as
t he convengtdupyaithe cp@itmh.ospor i ns, al t hough t e| r ar appl | cat I ons
“vary nore or Thedyengen)therdfore lagrpr‘tﬂﬂes klpmmmutmltcpm@enmx:@mpasmgl ng heterocyclic

‘group at taﬁémﬁ“ﬁfpgﬁ‘m'd!gf oo Slwﬁ%‘d%ﬂg;%%ﬂ%%i% riigs ordilyent t on. They are

usefssl as amgo;{e&ea Al bagper i al
activities against a WI de scope of pat hogeni c bacteri a including 40
Pseudonmongg é?zugranbhgf N-(ag% pasph-duprh-¢ fylmethel) pyoidiniamt 4-erbatylagepidal os por| ns have
been sub- 7 g. of sodium hydrogen te were dissolved in 7 ml. of water. Into the resultmg
, _ solution was added dropwise under cooling 3 ml. of a chloroform solution containing
0234 g of o-sulphophenylacetyl chloride. After completlon of the addition, the :
5 stirring was further continued under coolmg for 40 minutes to complete the reaction. 55
© - After removing the organic layer, the aqueous layer was adjusted to PH 6 and-subjected
to chromatography using Amberlite XAD—2, and the fractions containing the desired
. product were freeze-dried to obtzin sodium N-[7- (a-aﬂfophenylacctamldo)oeph- -em-
) 3-ylmethy1]pyndmmm—4-mrboxylate :




stantially ineffective. The cephal osporins of the present invention can be
adm nistered in for exanple an injectable formin a simlar manner to known
cephal osporins, but their dosages and 45 dosage forns may vary

according to their substituent groups at the 3-position and acyl— 45 groups —

at the 7- pOS}tI on. The invention therefore al so provides a pharnmaceuti cal
conposi tie orrprl sing a conpound of general formula (1) and a

phar rraceu Iy acceptable carrier or diluent. The invention is

il lustrated by the foll ovm ng Exarrpl es wherein :al | the terrperatures ‘50
are uncorrectled; : 1,387,656 4

50 0.292 G am of N—(? ani noceph 3-em 3- Hiafpk Ay )pyr| di ni um4 car boxyl ate |
and. 0;17. g. of somepmthydf @gﬁmmquamgaopmwcdammhepmd-mﬂ-midﬁyl]-m vvater

Into the resulting 33 &6% \&Es cggagg-mypgpwngeca@mgp cool ‘;??EPmOf a.

chloroformsplutl °f' orldg

After conpletion c}ah:ﬁ@wer& 3 in 25ml$f'wﬁt51' [y mﬁ Sibiewas -
continued under c emgo %tatd «h0 hnatedtmeso h@mmrmh@hmt hept mem?t(tmd theb5 After -

renmoviing the or garﬁ“‘ bY Xé” nAmeligTand
subj ected t go chr orfj} ;‘: T W (E& ‘ Yl 1',??751;’3;@}55 10
contai ning the de lre 0 (8 SQdfu o
Lo su fOphenygag;gagzoo (9 E{B%?Jlggﬁ?gmfﬁ%wﬁu 168t) (%O(Ncn; ) 53:3
road), -lactam —) R

Py ™ ¢ oo COOER s A homaion 145, T35 (Bt LBt on

), Hzo 1040 (~—SO;7), 850, 810, 700. :
of sodium N-[7- (a- s‘f phophenyl acetam do) ceph- 3- em 3-yl net hyl ] - 4-
car banoyl - pysi di ni um 4- car-bo Jam. rr] nole) of
7- ([err] sul phophenyt acet.am )C%J)(E‘%pﬁgl og%éir gf.,?(nuﬁ 7 Nﬁ@am d, 0. 366 g 15
(3x10[.err] nole) of isonicot i¥aff-debienére2/2 g\fﬁ?r p-P8 (1, singrer, . . '
5 of potassiumthiocyanate wegs, glgﬁgp)vceq 5.6 (@i Ralll,55Qf, Wat er. The
resul ti ng sol uti on was aIIovveéL3t0 stand-and heated for 20 hours in a
t her nost at kept at 50[err]: agdut)hesy(dft naa,c,tIJ;eep;ug.;,otme,meM chr.onat ography on
an Anberlite XAD-2 colum (" Anberllte “is a Registered Trade Nark)- (16
880 m‘n) Subsequesmtll (H, 8duBletf §-24.5 ic 1B p&iHitit Pioton)) §.2407.6 (SH, multipheg phenyl), _
cephal'ospor #hs V\E,sté @blslde@ﬂeedJ =@ d/ss pirjdaet metort) o 903 @Hedablyt Fe 6t50c/abt ai A0 270.

g. of the; 10 tit % ln thef rmof a pale yeIIowlsh whlte powder .
|Rv KBr ([err]): 33 ax 20 (OH, broad), 1765 (C=0O :

[err]3-lactam, 168®se@do%N—he)ugmﬂaﬁlo (Pa HOO-) 1 1Gp2m() err], defornation),
1455, 1390 (C, C, [err]), 1200 ([err](N§'|l'§hd) 05112,0 1040 ([err], 850, 810,

700. 15 5 NM (GO\W -2.93:(1H, doublet, J-18 c/s,
15 3,52 (U3 doubl eb{amﬁc]i&w{g/ ted5 a&m mg,__tc)wdﬁ ﬁé “H 25
[err]) 5.50 (|H,actdhyﬂndzel"e,m . .

6- position proto ISOQC % tmhlbswwmﬂe#@mdlﬂp@@lﬂwgcmmmwon)
7.25-7.6 (5H, mul eﬂf%t W“‘SzBa"le 8.25 (2H, doublet, J=6.5 c/s,

pyridi ne proton), 9.03 (2H dc_)ubl et, J =6.5 c¢/s, .20 pyridine pr oton)
M ni mum'i nhi bitory concentration: Pseudom)nas aerugl nosa (Pd 1) .

[err] (NCTC) 0.5 Jerr] 25 - _ _
Exanpl e 2. Exanple 1 was repeated, except t hat’ each of qui noI i ne, ni coti.nic
acid, i sonl cotinic 25 , _ _ :



aci d hydrazi de, nicotinam de, 2-nethylimdazole and isoquinoline was used
in place of the isonicotinam de. The m nimum i nhi bitory concentrations of

the resulting conmpounds were as set forth in the follow ng Tabl e: 5
1, 387, 656 5MC(,[err]./m.)
agai nst Substituent at “ P$eudononas aer ugi nosa the 3-position -
(Pd 1) .5 [err] [err] 10 10 Exanple 3. Pretion
of sodlunlN—[7 ([err]- suIphophenylacetanldo)ceph 3-em 3-yl methyl]-2
-nethyyﬁyrldlnlun}4 carboxylate: 5 . - 0.355 G am (0. 9[err] nDIe) of

- sul phoph: I &l . h L an i.d, - 0.175

?_dISOdI .
' (L.88 x [err]

- (1.55. X”[err] nol e) of
pota55|un1th|ocya at e swku

bt er: The resul ting

" sol ution was heat ¢d atthsﬁ.w@ﬁan 20" hour s a&l?élll/vashed wice with 0.5 m. of

*-nethylene chlorldr,

The ~agueous T ayer .was Toaded.on an- Anberlite XAD- 2

i col um (16 X 900 frm)) lO'and 't hein chromatographlcglly purified using

~ wateras a develo Th-f*gactlons con- 18- tainingjthe cephal osporin were
"col'l ected and subjlect ety Preeze-drying ‘to obtain 2P0 ng of the title
- product -in the folw ae—yel-ow-sh—powder—err 3390 (OH), 3025 (CH),
1759 ([err]-lactaf), 1670 (-@¥NH-) ;) 1610 (COO), 1525 (C= O, 1490, 1450
- (C=C),. 1390-1340 ([err] ([err]), 1038-.¢[err]). I5 M ni.nmum
E.inhibitory concentrat%ﬁ . R o 15
- Pseudonopnas eerugiinosa - (Pd 1) . 3 ([err]) (NCT“ 10490) 2 6
1, 387, 656 . S o ' 6] Exanpl e 4. Preparation
‘of - sodlun1 N [7-(¢[err]- _hqperlbnanldo)ceph 3 e- -yl methyl -pyridin-
i um 4-.car boxyl at e] 43604 NN erir ] mol e)of di sod{um

~ 7-(a-sul phopr opi -oi
- of pyri di ne and 43
“di ssolved in 1.0
- stand at .50[err]
~purified by colum

am do) cephal ospoffanate, 5 39p ngy. (5x [err] nole)
Y - : \ ~ N - D . . 5

the resulting sol fition was al l oned to
Squequenthy, the reaction solution was
n Anberlite XAD-2jto obtain 70 ny. of

the title product IR V. KBFM([erLl) 1760 max (. -1act m, 1670 (- CONH),
- 1610. (- COONa), 1040 (- SONa) . NPIR [err]: 1.58 (3H, . ' 10
. doubl et, J=6.5 c/§, dﬁ@i;>‘d@& 2H [err]),8.95 (Ur, quartot, J6.5 c/s,
[err]) 5.20 (1H. err] 73 (lN,[errPf, 8. 15(2H, quartet, -J-1.5,
- 6.5 cls, ), 8:54|(1H, [err]) 8.94 (2H, quartet,. 15 B o _
-J1.5, 6.5 C's, [qTT] .05 . _ T K R 15
-] |
—ogf B
' 5
Example3

Preparation of sodium’ N-[7-(a-sxﬂphophenylacemnndo)ceph-S-m:-3-ylmethyl]-2' )
R methylpyridinium-4-carboxylate: .
5 0355 Gram (0.9 X 10— mole) of disodium 7-(u-sulphophmylaoetanudo)cephalo- : 5
sporanic acid, 0.175 g. (1.88x 10— mole)ofa-pxcohne and 0.15 g. (1.55 X 10— mole): -

of potassium thiocyanate were dissolved in 0.8 ml. of water. The resulting solution

was heated at 50° C. for 20 hours and washed twice with 0.5 ml. of methylene chloride. .

.~ . . The aqueous layer was loaded on an Amberlite XAD-—2 column (16X900 mm.)
10 - @nd then chromatographically purified using water as a developer. The fractions con- 10

" - taining the cephalosporin were collected and sub;ecned to- frceze—drymg to obtain 220

- mg of the title product in the form of a pale yellowxsh powder. IR v .KBr (em.™):

* 3390 (OH), 3025 (CH), 1759 (8-lactam), 1670 (—CONH—), 1610 (COO), 1525
_(C=C), 1490, 1450 (C=C), 1390—1340 (S0,), 1220 (so,), 1038 (soa) '
15 Minimum inhibitory concentration: . : 15

Pseudomonas_ aeruginosa (Pd 1) 3 (¢g./ml.)
: - (NCTC 10490) 2 . ,,



N Exanple 5. Preparation of sodium

N-[7-([err]-sul phocaproam do) ceph-3-em 3-yl net hyl ] - pyridi ni um
4-carboxylate: 450 ng. (I x [err] nole) of disodiumN 7-

([err]-sul phocaproam do) cephal osporanate, 20 395 nmg. (5 x [err]

nol e) of pyridine and 485 ng. (5x.[err] nole) of KSCN were
20 di sso@d in 1.0 mM. of water, and the resulting solution was allowed to
stand at iC, for 5 hours. Subsequently, the reaction’liquid was purified

by col umy’ chromatography on Anberlite XAD-2 to obtaln 80 ny. of the title
product. IRM KBr_ ([err]): 1763. NaX ([er113¥7,65act an') 1673 ( CONH ), 1618~
(COO\Ia) 1038 ([err]). NL4R a ([err]): ma.a Lerr]), - 2135
25 RS Prepamnon of soﬁ:u&7N([4Ha-sd§Hoﬁ5ﬁ1§ nuda)ca, (R yim R e, 3. 5
(2H, [err]) 383[ 36Mg(1 105t melhg ﬂm : 550§2pl-lial[err]te’_ '
[err]).8:56 ng [?55r1, (5x1o§(§;{ ?%pynﬁg% “Bodom mole)ofKSCleere s

6.5 cf S[ err ] : dlssolved in. 1.0.ml. of water, and the resultin solutx.on was allowed to stand at 50° C. - -
30 M ni num i nhi bi msy&o@olm@dqwna;,mneaa&acmmfwﬁt&bﬁwm&hﬂﬁﬁugrﬁﬁﬁonas

aerucgi nosa 35  on Ambdiie XBB—216 Bbtih 70 np-obrhe @8 ﬁmat Ry KBf (con™); 260 -

(mcg./m.). . 35 =
(10490) o (8 laﬁmﬁ& I?T'SI( %N}Lrbﬁglroét |%0nm% sodf 80391 )sul phoacet am’ do 3-
(pyridini ur’r‘%rret hyl ceph-3-em 4- - c¢ar boxy! at @ 140y 1w, - 638 My. of o

di sodi um 7-stl phoacet ani docephahaspas hick- e bdzn, 15*15 3@ wof KSCN.'and .
40 240 ng. .of pyridine were dissolved in.2 n Wat er, and the resultlng -

sol uti on was heated at 60 C. fq@FtetYJ-hS)UF Scu\Subsequeiaﬂ .55 e reaction liquid:

was purified by colum.chronatogrgphy on erlite XAD-2 to obtain 400rrg
of the title pr oduct, yield ’2%% 573 (1, P;EB 815 (B, guartet, 3.3,

1,387,656 e XY, s an S0 IS kR K Br ([err]):
1766 ( [err]-lact arr) 1670 (- CONH);; 16,20 ([er ]) 1550, 1485, 1395, 1370
1330,/ 1210, §047 [err]). .Nl\/Fg,las g[_,e,;r]%,SO (1 H; doubI et J= 18 c/ s, r%]
(M. doubl et™ . 1= 8 c/s, [err] 3.92 (2HLy . lerr] 5.3
(1H, doubl et, J =5-clc, [err]), 580(H ' . -5doub|et

JS5 als (o] B ] Rl v’*ﬁ?wﬂ%mw 59”3-Yfme%’yﬁ i

[err]-sul pho a- (p- nutsoe.@r(ewb-)a@&bbmmmdm o&blp&eapm’h&do)cephalosporanaﬁ 58 G ans

(5.7Xerr] bp of ¥imsy EXéW“mded@f P@dme ambﬂs P X APy nplﬁr%ﬁfbg 1020..
di met hyl f or ni ani dgsgddn X0 (:Pf 6‘“ ﬁ. ;‘}E Chmm:tto | |
[err]-sul pho- [err rgl{eg te)?A e e?lctgem req %(3' 14.5’_
hours' at roomte ¥ °re duc was e ;

evaporation to er%%ﬂ)utﬂé(-ﬁ@Hb’ce)@llﬁi?é @@N@ 1038 é‘b‘ﬁﬁ#‘ﬁ he cr ude title -
product Yield 8 1.3% 15 NI\/R (60Mc, [err]): 5. 93 (CH singlet),
. 06 (phenyl guartet, J =8 c/s, -- B 2XesD4 @ p3f . ciy o 25

1.37 (4, -(CHy)p-), 1.97 (21!, -Cl,-CH), 3.54. (2,

1(,,), 3.83 (1, -CHZg, N‘-,) 5.2 (1R, —1/5.) 5.50 (2H,"

-cne-?) 5. 75 (1H j:',f) 8. 17 (21:, quartet, J=1.5, 6.5 o/,

) ' B ) Q) 8.56 (1n, -NQ-H) 897 (2H quartet, J=1.5, ) )
- 30 oL sse/s..fp)_ S ' _'  ': ' | 30

M:mmum mhlbxtory eonoentratlon

Staphylococcus aureu: ' p
L " Pseudoronas deruginosa '_ .
35 (No. 87, pericillin-~G C

resnstant) I 2 (meg. /ml) - [ 35 -
S ' Example 6. '
Preparatlon of sodlum 7-sulphoacetamxdo-3 (p}'rridinium)methylceph~3-em-4- '
B 7 -carboxylate: g o
40 . 638 Mg. of dlsodlum 7-sulphoacetam1docephalosp0ran1c acid, 1.75 g. of KSCN and- 1}

240 mg. of pyridine were dissolved in 2 ml. of water, and the resulting solution was-
heated at 60° C. for 7 hours. Subséqueritly, the reaction liquid was purified by column -
chromatography on Amberhtc ‘(AD—-Z to obtain 400 mg of the title product, y1e1d_



(2) Preparation of disodium 7-
[[err]-sul pho-[err]-(p-nitrophenyl)acetam do] cephal osporan- ate: 4.45 ng.
of IN-NaOH and 24 m . of water were added to 1.2 g. (4.45:x [err] M 20
of 7-am nocephal osporanic acid to prepare a solution. 0.87 Gam (1.04 X
[err]M of 20 [err] was added to the solution under cooling wiith ice
and then a solution of 1.4 g. (4.45 x [err] x 1.13 times M of ‘i{

_ [err] sul pho-a- (p-nitrophenyl )acetic acid chloride obtained in (
was - 0~2 Cfor. 20 ob¥¥% and at 5 C for 1.5 25 7 hours

of acetone was sl owy added dropw se over 10. mi nutes drop.
- aftwes the Ad tlISHr -1G.0 ~CQF(§: rated to 8 nl.
under - 255{0& Fggig%{e?%?kﬁgm %hl%é% rgﬁ)ﬁ?‘g )Vw‘lilﬁzg Qo u’t%’on was passed
t hrough -a”co rf‘nrse @ )lg’a th 1.8.1. of Anberlite XAD-2 resin
and- eI ut:ion ‘was per--forned Fracti.ons No. 1-15
obt al ned-were, freeze r| ed ?}éma%%t glmﬂ?nf’[ dcﬁbmv@ }’the title product 30
- 'R v max. (cm -'-) (37{1#)' ““‘?L?Gﬁls(ctsac\ﬂan)% (#685: (aci d ami de), 1620
. 30 (scar boxyl at e);. 15120: 18580 (f efunid:, 1-1045, 0] 8ot (3) Pr epar atlog of . sodi um
. 7-[[err]pho- (p nrtropheﬁyl)acetam do] - 3- (pyr|d| nium = -
-met hyl ) ceph- 3- em 4- cardokyyaren. Q-306ums, (387X err]f, pyrr d| ne, 2.5 g.
. (2.58x[err]f KSC ' and3%); 7.s9.2 sk ,gnmeg wjdm water were added to 0.8 g. (1 43 x
- [err]f disodiurn 7- err]pho- [err] 35
. ni trophenyl ) acet am dol cephal’ OSRALBAF! €:- The sol uti on, after |ts pH had been

. brought to 6. %) Rﬁﬁardn&f&fatsﬂpﬁi@ .f&pr. 1) aeetttquaautrmea ther nost.at kept at
. 60[¥rr]. and615&é?mawv(ér7-><lm' yl chlog q,a JehePreiphidapi @n of 180di um |
AR o iy gt%rf@r;mrs;srmwﬂmme . 20
© "The sol utmemmaehaaprm& Yield8B3 <ya%°3vt3 d%esss a?dgsrgfumd T gd)btrgr’in of water and
.t heP hydroqéﬁMﬁ &6PMap ICDI) P AH(EH, atlgIQ}S[SekirQPhﬁiyl lqmitem Jedi¢/mal hydrogen
. pressure I574 $4650 kg./[err] im the presence of.1.g. of..Raney nickel. Hydrogen

~absorpti qp p&ﬁéa{emthe.sma.cr {t@ﬁlpﬁ&lr—l@-hﬂgph%aéejmlr&dgf B6had-nen the filtrate

T was concent st ed to 10 . under reduced pressure. he condensat e was
- passed th 961 hmg OéHFanO éedtwi th (&43< 10‘bM)ArrberI ite XAD 2
resth, arx& "J'f;§ %ef\ﬂg,% écgtaﬂt s f‘ °fvvere reeze-dried
to obt ai . ﬂg‘gﬂo ﬁgomqm 1760
- {lactam) chl&xﬁi%bt(uaqﬂr id (Hmbde)in 8h62di>a eto vér[lerr]) 50
R STt 8 Sl rmmmﬁrmg D 0™
- Pse dOITDrS'éﬁ ¢ solution was passed through a colun; 387 56

8 Exanpl 6810 Mp@icﬁédl Wwith &lw&nkb@ﬂhte XAD—2 resin and elution was per-

7- ([ er r] fombdomich & mp lvé prytkr) BeaioaniNd d—35 Oipaissdatesfreaplyisd tdlohﬂainm- _

met hyl ) cégte F e edpdoxyl ace: 200° My. (3.87 X [err]. M of disodium

7- (B&rr] - suldhagg- pheny! fcet@IDHI0 1 zsPiataey, mspr(ad'lﬁtxﬁde)li’&orrg @6.82 X [err]

M of 4- gaanfidn) P2, 1350 e—Ng), 3759, io@:r(-]-sm P x[err] - 5 M of ‘KSCN
were m xé3) eperatidn of sodmrn Mirt-exlpb (b mgﬁmmmmoambmﬁpyrl di ne was |eft

‘undi ssol ved ) G p ndi ssol ved: corrpound was  al | owed
to gseact 1th1 d,'i'r; é’y({ai’;‘,ao& g_ﬁlglﬂ,,ﬁf _{)_a“ Af ter ~conpl etion
- of “the r eiogteyNacetalned oﬁcﬁﬂ@@&ﬁﬂaf&@‘m(d'do b ssol vBd to obtain
a trans p&r@htwaslfftrtmmndﬂqesm@wrs in a teghaste km: awas9° ﬁuandf tlhedov means of.
K chromat ogf;ﬁﬁfg’%mﬂ‘fff eze- drrlsld) t((; obt. allle;]l)litsa r%] ; dml S '
. ~a-(p-amino, acetamido]-3- - :
.40 methyl)ceph-3 -em-4-mrbm:y1ate Py (pyn um . 40
- - The solution gbtained in (3) above was dtssolved n 100 ml of water and ﬂ1en
. hydrogenated for 50 minutes at 25° C. under initial hydrogen ppressure of 100 kg. /cm.2"
. in the presence of 1 g. of Raney nickel. Hydrogen absorption: '333%,. Thé reaction
45 -solution was filtered -and then the filtrate was. concéntrated to 10 ml. under reduced '
R _pressure The- condensate .was passed through 4 column’ (4.0X70 cm.) packed with - 45
0.5 1. of Amberlite XAD—2 resin, and eluted ‘with 1.6 1. of water Fracnons No.. 1—-9_ . .
were freeze-dried to obtain the title. compound above. '

IR v KB ey 3400 (—OH), 1760, (Lacmtn), 1675 (aCId am1de), 1620,__
e (—(.OONa), 1220, 1040 (—SOaNa) o L _ . L
50 - Minimum mh1b1tory concentration: .. i S . 50

. S_taphylococcus aureus 209 P S mcg /ml
" . Pseudomonas aeruginosa 5., '



of the title product Yield: 60% KWIRv K-r (cm1): 3500, 1760, 1720,
1670, 1510, 1455, 1360, 1315, 1225, 1200, 1040, 845, 700. NWR (60M, D20):
2.308 (-NHCOCH.). 15 Exanmpl e 9.

15 Preparation of sodium 7-([err]-suph phenyl)acetaiido-3-(4

net hyl -5' - hydyey- thiazolini unm oeph-3-em 4-car boxyl ate: -500 M I1igrans
(9.69 X [ergl\ M of disodium 7-(a-sulfo-a-phenylaceiani do)-

cephal ospons te 1.68 g. (1.73 x 10 M of KSCN'and 415 ng. (2.9 X [err]
M of 20 , f - hydr.oxyethyl - 5- net hyIthl azol ¢ were dissolved in 2- rri
of water ‘and. a.L_I_o.mad ta 20 react for 18 WB18%. in 4 thernostat kept at
50[err]. C. The sol ution thus obt ai ned Wa ExiilecBTAL ographed usi-ng Amber| |t
XAD-2 resin and’ freeli*@!m{#'@e@f ‘-‘P‘!}%Ht ﬁp%l)awm{dné_ (piacerminopimidinism- Vi el 3’
42.8% IR KBr (cm -3y 13400 3055 S ohdg A Qi Qpharh2 10,
1110, 25 .5 1040spos 120m (8.82x 10~ M)of4~aoetanunopyndmeand 570 mg. (59X 10—

25 NWVR «( 60\/(: D20) - MZ OﬂKS(JSHeresn Iwdth 4 nfl.af whterdalthiugB saik 4(addthmittPyridine was. 84 -
(2H, triplet, J= 4 Kf f? utwn oontaumngsomeundlssolvedcompound was-allowed to
or
,by

30 [err]: (1IN, singl gﬁ%_a g;,;, f)‘m,’mm?“é 0
c/S < 1044 ( bidrion e plusf togra

514 My. of disodi umfrthei:tléammpfhtdpmw acet am do)cephal ospol anate and 1.2
g. 35 of KSCN were dirs.s & Qéln-hﬁ‘ 33965 1‘i30 17% 1%tﬁio 249, 1360, 4418, HN, liidoon was
added 1.58 g. of 3- Iy |d| ne. mal | anount of dimet hylt or rem de was
added to the mxture amrgaxt(gmcbl;@) meaJd_LNngoan)utlon was | eft standing: at
600 C. for 10 hours. Subsequently the reactlon sol.ution vvas purified by
col utm chr omatsogr ap gynple Th esi; [e

pr oduct - cont ai ni ng ngmtloﬁ sm'n ﬁﬁ%‘% "ym %(gc eyl 'hl’J' W‘Py} (a-
40 sul dhophenyl acf r ai 150 )M fphms- (91693 QB 1’ Waheydmido)-'

- 4- car boacyl at e. | Bcebhalmmo GSR (1\7310“’rﬂ) chIﬁ$CN 417?8 @Ir?m}pﬁ“eM of 765

o m% 29"* |

-
=

(,3-lactan), %725 s ho 33.}
(-S&BG. . ( D20) he«B 'I" XA and freeze-dried to oBidi - 5. 26
t UH, S -CH) 5.4 (f&ldu Y)eld 528%‘ (H C , 7.6 (5H. phenyl}, 8.0

(IH, 1,) 8.7T-9.1i iRy KB‘{(Qm h: 3%093&6 H7bﬂ\|16§6<1655 1530, 1350, 1210, 1110,
Exarrple 11. (49 W 9&0 g an stlrrlng, 184g (0 0068 m)le) of 7-A

was suspended in 25 NMmf(som];Bm)amb {39, didgRe, SUSPENsi on was added dropwi ses;
6.8 m. of a INsodium hydroxide:'to dissolve the 7-ACA Meanwhile to a

suspension of- 1.5 g. (0.0068. m)l e) of a -3-thi.enyl acetic.acid in 10 .
m . of ether were added 5.5 ni. of thiolyyl TO— ) chl ori de: dropW| se and 3
drops of. dimethyl formaride, and then' thé re&#¥ing sol utjon - 10 was -

stirred for 5 hours. at" roomterrperature The reaction solution was
evaporated to dryne’s‘é—éﬁaé‘streduced pressure to give
a- ul pho-3-thienylacetyl chloride as.a rse5| glue.

(\f](h_j(%'

. | 00~ : EHZm?OH :
30 3.84 (2H, triplet, J=4.5 c/s), 5.09 - ' o - _ 30

' : P H .
(18, singlet, -cu_ ), 5.2 (34, )\cnacﬁ),, —4—3=),
. S04Na - —N )

o . ' H .
. s L .
5.72 (1H doublet, J=5.0 c/s, j I ), 7.4% (SH, quartet),
~ -

9.2 (m His'l]:)

" T ' '.Examplelo RS
'35 514 Mg of disodium N-7—(a—sulphophenylaoetanndo)cephalospomnate and 12 g . 35
' of KSCN were dissolved in 1.5 ml. of ‘water and to the solution was added 1.58 g. -
of 3-bromo-pyridine. A small amount of dimethylformamide was added to the mixture
~and then the resulting solution was left standing at 60° C, for 10 hours. Subsequently,
. the reaction solution was purified by column. chromatography on Amberlite XAD—2. :
. 40 The desired product-containing fractions were freeze-dried to obtain sodium N-[7-(a- 40
B sulphophenylacetamido )ceph-3-em-3- (3'-bromopyridinium) methyl }-4-carboxylate. - '

IR v KBr g (cm™*): 1778 shOulder, 1765 (,B-Iactam), 1725 shoulder, 1670
_(-—CONH——), 1615 (—CO,G), 1210 1038 (—SO®). :

to ob&Ex 143 mg, 100



The residue was dissolved in 10. m. of ethyl acetate and the sol ution was
added drop- wise to the 7-ACA solution nentioned above, followed by

stirring for 30 mnutes. i5 The aqueous | ayer was separated fromthe
- reaction sol utlon and its pH adjusted to 6.5 15 by adding saturated—

" aqueous NaHCO3.' The resulting solution was freeze-dried to obtain 3.6 g.
of a crude product. The, product was purified by columm chromat ogr appasen
~Anberlite XAD-2 to-obtain 1.6 g. (429 of %
7-(a-sul pho 3
. KBr (;c T -

-t h| enyl acet am.do) 1,385 al osporanic.acid. 20 R v

£ CONEL) 1805 . 9

20 (%OO\la) 1225 (-S9 . Na., ™ MésmA@om(,smpmn NVR' J(n20) 2.13 (3H

singlet, -CO2CH3), 3.5% )Zizs Bt a0 sS4 e (sli21 doublet; J°  .4.T c/sl
_.N524(|| smglet gHC)Hr,57O (1 n,  doul ek, 334.7 c/, 25_ _
"0A=Z  7.38-7.67 (31-H il e ""R%;(So(m %879 25

(2) . 260 M.~ (0.5 .x 1q - ¥- sul pho- 3-t'hi enyl acet ani do)-cephal o-
',-sporanl ¢ .acid and 97 St L) 313(5"’ ol e} of KSCN were added to a sol ution of

240 ngy. (3 X 10-' rmle) of pyrldlne di ssolved in 2 nl. of water, and-the

~.resul ®ing sol | eft standi nqxamvte 124 hours at 400 C The react ison m xture

) .V\as V\ashedmvﬂsm g‘lﬁ mm @lng! 108:vg; A drop‘W],:eég.?ACée‘paw was pUI’I f| ed by
col urm chrlmiaﬁdd Eoxfissotve suspens1 ofl ‘Eg? 8 mole) et aj n sodium -

© N[ 7- - Sf i «mmcam m)m of thionyl
pyri d n| u and @ drops gf ﬁﬂnﬁwlhmmctemny thmmaammag bolhition Pseqdormnas
as s orsatroomtempera ol -
~aer ugi NOS adryness(a sure to glg'e “gilég "rEFﬂ gZe . evam@%)to 1 35

IR v~ Thifaim w?s)dxsso'l o e -CO. Na) ..
35 NVH a (1;1;2:8% zsplunqurmdqned ye) fouaveazby(st.h;n ; Lg%'T msJ34 Do ),

5. 221 ﬁf@s‘ay“-’ sparzipd % sal@iog 24dlits 1 othed J@ls12- C1g, 5.71
(I H, doublaaﬁg e L ! wﬁ%‘ugqgg g;'tgg;ﬁa&eegg gigm @m@e (211, broad,

|-n

11 : -Amberlite XAD—2 &btad&) 1 6 ° (- 37 phy 4 broad, -

| 891 "Qlf;lfa-loﬁf’rélaﬂaﬂ dHt° - | g (42 7o) of 7-( sulpho 3 tlnenylacet:amxdozy?.l5 (

.1 38 656 ' 10 -~ - Exarrple 1-2; A
m xt é?e of 1.18 n‘max ; Fm d|)nﬂ5ﬂy(ﬁflwmamQ@CHs)lm7 (-eCONEE-€Y, 1603d 307%0ng. (2 5 X

10- ol e) (-oFORN#)a¥A2H EaDi, wod) et eGogz)500 C. to obtain a uniform sol u-
“ti-on. The solution was added' to a solution of 260 ng. (0.5x 10" nol é) of

7-(a- 5 sul pho- 3- t hi"B AP c &tdat deseepiad.ospor ani ¢ acid and 97 ng. (1
X 10" nole) of KSCN (21 brosd le"sgql,vlﬁedml,la bl Y08, water. The nixed sol ution
‘was allowed to stand at. 450 for 24 hours, foll ovved by cool i ng. The

2h (18

. precipitated crystal &;wet “f“i“’ft Erad- DI ‘aper t-hefiltrate was purified by
col uzsn chr omat ogr aph;ﬂ,:unv Apvise (sh, i shr@p XA to give sodiumN[7- o
(*sil.pho-3' -t hi enyI acet am do) ceph- 3-e

yl methyl] - cafParty eizq 107U Ald): GAI7- (aJsQ ho-3 thm%h
10 IR m@" aﬁ;ﬁfnd 3013 a@tem quxs 3@re(ad ,246615 ( COONa) ,
1040 ( S Olef ﬁ mole), o me dissolved in'2 ml. of water, and the resulting solution
: t ngf&a 40° C. The reaction mixture was washed with ether. The

30 aqueous layer separated was purified by column chromatography on: Amberlite XAD— 30

2 to obtain sodium - N-[7- _su] ho-3-thi _
pyndm1um-4-carboxylate [. (e pho mylacetanudo)ceph_ -em-3-ylmeﬂ1y1]..

 Minimurn inhibitory concentration: . .- o '
Pseudomonas aeruginosa  (Pd 1) - 2 (pg./ml)
B » ~(NCTC 10490) S
. 55 IR KBr - | | )
. _ max (S ): 1764 (,B-lactam), 1675 (-—CONH-—), 1614 (—-COzNa) 35
MR 3 (nao) 3 us (2H, brosa, \( )y 5.4 (1H, a |
- doublet, J=4.7 c/s, . ) 5. 22 ( et, - :
. . :"N_/s 1H, singlet, CH<503Na .

@
5 "3 (2, broad, )'Clla-k 5. 7 doubict, J=h.7 ofs,

L | j:;,’) 735—758(3H broad[—j)aos(zﬂ broad, - o
4 o @ ' ' - 40
:0_ B U IBR 6. 54.(18, ‘brosa, @D-H), 8.91 (24, broad, . . - 40
%3)



213 My. (2.5x 10-' mole) of thiazole, 97 ng. (1x 10-3 nole) of KSCN and 15
260 ng (0.5xI.0-'" nole) of 7-(at-sulph-3-thienyl acetam do)cephal osporanc
acid 15 were dissolved conpletely in 0.8 m. of water. The sol ution
was |eft standing at 50 C for 20 hours and then purified by colum
chromat ogr-aphy on Anberlite XAD-2 to obtain 80 rng.” of sodium

N-[7-(-sul g@s- 3" -zhi enyl i cet am do) ceph- 3-em )

3-y|rrethy|azo|ium4 carboxylate.-. 20 IRV KBrr(cm-,,): .

1757 (,B-I's€tam), 1670 (-CONH, -N=O), 1617 - ! 720 (-COONa) ,.

i 038 (+SONay MVR- d.-(D20). 3.5 (2H. SyH) 1887656 1H. . S)' -N.- . 10

5,25 (1H.. singlet, -CN\<H 8 3 (2 gt N)., 57 (., SO Na H t7'r)

7. (7-7.6 (3H thl ophan@jurSofl5s M. 36 dindethylorkdd€aCkl. o2Swdter and 307 0 mp -‘s‘ '_

25 Exarrple 14. 408(3@“((‘311)91‘:1@“’ deoﬁas hepted e 5 C.0lo Ezytg_sml o” -rrg (5
01€ ). - '

X 10-' “#ole). of KS&N‘ Ome. (0.5 C .'
7- (a- sul pho 3§)t hi em&%w@%ﬁ mmxcacxdﬁ%%eélml:ﬁk of in f |
m . of ‘Water and t h6ur§ @illhddQ) dikhs. | TE presibia B e A or 10

hours. The reactlowasmhﬁtdlhyrcomdp dx; ngredlierXARRE ongitecodiapNy[7- 30
on Amberl i t eqgAD- 288 RHB‘? higeylagrgtide) qeph-3 ‘em Ylm"-"hyll'c“'bam"ﬂ'mm“m“"w' o

[ 7- (sul pho- 3-1 hi en]ffx&cet am do) ceph 3- em 3- vl net hyl:]. 10
-4' -acet am dopyr| di ni ﬂ(n,AKBa axy1 "y @O)Sﬁ_ 1 ,_{( 31-§ ct ar‘r) ',-_ iy
1670 (LCONH-, - NH- mage )z _ ‘S’E“B”%)zto gOaNa vaé%g’ la Hs |
(3H singlet, - )y B S! "5-1 (1H, 5.2 (-CH< . ) - 53(2H
N1 © 303115. H 11-CHg-A) 5.65 (° ﬂl,mleﬂ; 7 4-7. 6 (311, thi ophane)

H. ? 1 (2H, 213-My. (28)60‘(‘2h¢}le)\[1f)thlazole, 97 mg (1><10r~* mole) of KSCN and =~ -
= W Bxanpl 815 360 mp (05310° g AR e R
4-/ 3- hydr oxyethyl - %“ﬁgﬁ‘y@ﬁﬁﬁ r? ;;:g;lmch Ponta miblE) of
KSCN j@and 260 ng. D52t bbrain 80zt soifium’ N [T+ (uShlbl m&nﬂ btRijd) ceph-3-em-
acet am do) cephal oséﬂmldthamihdn‘ﬁmréoxmtssol ved in | m,. of ‘water and the

t hus obtai ned. sol ution: all owed to stand at 50 C for 10+hours.. The
reaction sol ®ion wasThuglficed by %8| (frcem olfﬁé@ o@r%ﬂ?—@rr-hlﬁt@rllﬁ% XAI:?DZ
to obtain, sodi um R\l-_k:bol\(ay,tmgl{meNa) 11 - o _
1,387,656 : 11 r -
3 -th| ienyl acet am do)ceph 3 em 3- %mhyb]{aﬂﬂ\ﬁm $:3 J:Wd’r oxyet hyI - 5", -
met hyl - thi azollum4 carboxyl ate: "+ IR. v KB (cmg ) :¥ 1760 (fI-Iactan')

1675 (- CONH-, -N=C), 1615 reX (- COON- B 5, 2040 csaidap)v (M e "a (2
: _ _ 855 .n" (D20): 2.43 (3H si ngl et
) T . : 5) s 7.37-7.6 (34, tmophene). 8.15, 8.35, 10 0 {14 each, : B .

oo Examplc 14.
408 Mg (3><10'*’ mole) ‘of 4-acetamidopyridine, 485 mg. (5><10—"’ mole) of
KSCN and 260 mg. (0.5X10~* mole) of 7-(a-sulpho-3-thienylacetamido)cephalo-.
_ - sporanic acid: were dissolved in 1 ml. of water and the solution was. left standing at -
30 - 50° C. for 10 hours. The reaction solution was purified by column chromatography -~ 30
- on’ Amberlite XAD—2 to.-obtain sodium N—[7—(a—sulpho-.’,—thlmylacetanudo)cephé-_ S
em-3-ylmethyl]-4’-acetanudopyndmmm—4—carboxylate. - o o

IR v KB (cm“‘) 1760 (B-lactam), 1670 (-—CONH—-, —-NH—COCH:,)l N
1610 (-—COONa), 1040 (—SO;Na).’ -

| NMR a(nQo) 2.3 (34, singleb -oocn) 3u(2u L

35 35
' ‘K)51(1H -—I’ ),52(-CH< )53(2H '
) Sogta .
; )-CH.‘,?) 5.65 (m J:(.). 7.%-7.6 (3u ‘thiophene),
8.1 (2, NQ—) 8.6 (zn, Y.
o o o o Exam le 15. ' o ' -
40 420 Mg (3x10~ . mole) of 4-,B-hydtoxyethyl 5- mcthylthlazole 485 mg. . 40

(5% 10 mole) of KSCN and 260 mg. (0.5X 10~ mole) of 7-(a-sulpho-3-thienyl-
acetamido)cephalosporanic acid were dissolved in 1 ml. of water and the thus obtained
solution was allowed to stand at 50° C. for 10 hours. The reaction solution was purified
by column. chromatography on Amberllte XAD—-Z to obtain sodium N-[7-(e-sulpho-



3.2-3.5 -H Ye S C ) 3.84 (2K triplet, SCH2CH2CH J-4.5 c/o. -t
); 5.1 (iH doublet, J.4.9 cfs. CFn2 Cr20H U4'SE, 5.20 (H, sin@et, -Cv /
.), 5.3 (2. -CH2-N) *N ° S03Ns 2 5.70 (IH,
doublet, J.'9 a/a, H ), 7.3-7.6 U3H3¢@s6 L t hi bphene
9 12 11i 5 ng —em ., Exanpl e 16.
(% X 11’(‘) ! noit‘ﬁohﬁéf‘ﬁﬂ‘di&ﬂ“? i 15‘15%15%4 osgoraynaof“éemwgg)—y a%‘x 101
m)l e) of pyridine and 1. 94 g' (2 x 10-' nole) -of KSCN wer e, di ssolved in 2
nm. of water and tH® reﬁaﬁ‘l {dnidg) S 060t {BiBcuads 168 (—DoNHINg-NE=CH01685 for 8
hours. The react{0fodR,), 104o(sgbu,tu)on was purified by colum chr omat ogr aphy
on Anberlite XAD:2 ta obtain 3- 15 pyrldlnlum :
7-am nocephgl osporanate, whi ch \/,\@Rsa ?&)sg,)jl nle =l o, of water and the
soluti-on was reacted with 235 1 a- su 0- §-st aefsvyfacetyl chloride o
obtain sodium N [7-(tr- su%ﬂghgng i ac«?t %ce‘ph 3-em 3-yl net hyl j
pyridi ni um 4- car boxyl at e hid cor?%% cHiBSH | Henti Tred as bei ng the sane as

the fina} product obt ai ned 59 R0, Examp! &, 1‘1 ) ans of IR and NMR
20 In_ this SpeC|f|cat|on'ﬁo cIaIPna-l‘“s0 g " JX}TE -

N- [ 7- (nr SUl phophenyl acet anj:’eh?)SC?gplb singlet, -CH<| ). 5.3 (21, J-cu -(:13)

3-.em 3-yl net hyl | - pyri di ni un?4- carboxyl ate; ¥ s corrpound IS cI ai rred n
claim9 of Patent Specifi cafd'¥nNe ¢, 93“1‘0, ) 7-Sﬁrbj”é'ct to the foregoi ng
D|scla|rrer 25 © WHAT VE CLAIM | ' '
Beil. - A cdl‘i?pound of gener a bnsobn@eTpLh e Lx}slet,SN 10
e ON, wherein R is a hydrogen atd :hlg or an al kyI or cycl oal kyI .
grgup or a substituted or unsub- 30 m%{t uted.aryl or thienyl group;

and R forms toget hgg MY (% qu'emﬂlk Sfc%w%ﬂanm BCQphﬁﬂgom&Qe 790 mg. Y4 Liphed or

unsubsti t ut ed nomde) Ojrpyﬂdlhe}/arﬂ)/lcd-llg: (DR1E®? GRIY bf KSCN R@reCdNsaVel 31 Pghl.ads | east
ong: 30 doyble b a&h szlumntwa@ tvadmm S0pC. épr thaursyikhe miatval | Y

accept abl e sal t FHEPCH noc ng]‘i?i;:éﬂ% Egé‘tl"% ‘aPr %%L;ger"b\ggei n R¥Bs a
hydrogen atom asiutidnl regdrt QBS alg RSP $ridd wh COMpound
according to cl aNﬂhH(rr—W&M@ﬁéﬂnnﬂcammaﬂ)ceph-subsi-ylinuh;epbyﬁdimﬁﬂ-y cargéxpr@. 35

4. N- [7 | t - Wgﬂdozqu ing) the yme agp fhe-fing! product obtained in
ylnethyllpyrldlmuriﬁh séﬁﬁ ﬁhﬁ@ : -,,_j %
Sul phocapr oani d(ﬂ\hﬁp-l;hﬁet -pynftilﬂﬁxmn-z carbdkyibel tglﬁ xﬁ( SLJ] homceﬁmldﬁ%%p%w ate. 6.
7 - ‘Sul phoacet arﬁa@tspe@ﬁcatmpwl,ﬂlomz,m) methyl ceph - -3 - em- 4 -

558

car boxyl ate r- - Sul phophenyl acet am do) ceph - '3 -
em - éﬁmﬂ hyl ]s“b’ecﬁmtzeforeg%f’énésélraﬁmrﬁoyl pyri.di ni um 4-carboxyl ate. 8. N -
[7 - (a - Iphoph@l’zl\’a(%ﬂemm;s: eph - 3 - em-"3 - ylnethyl] 2'- 25
met hyl pyri di ni um 4-1 &f general formuld gy 656

11 .. 3" thienylacetam do)ceph 3-em 3-yl net hyI] -4" 7/ - hydroxyet hyI 5"
rrethyl t hi azol i um 4- carboxyl&t-m:l)ll(sl-lqCI -CN -.-N C 11 max (cm ) :
1760 (/3-lactam, 1675 (- CONH, ?q%bmfgl (z)

COoR

* wherein R is a hydrogen atom or an alkyl or cycloalkyl group or a substituted or unsub-
- stituted aryl or thienyl group; and R’ forms together with the nitrogen atom a sub-
30 stituted or unsubstituted mono- or poly-cyclic heterocyclic ring comprising at least one .30
double bond and 1-or 2 nitrogen atoms, or a pharmaceutically acceptable salt thereof. .
2. A compound according to claim 1, wherein R isa hydrogen atom, an alkyl group
or an unsubstituted aryl group.
3. A compound according to claim 1, wherein R is an unsubsututed thienyl group.
35 4. N - [7 - (« - Sulphopropionamido)ceph - 3 - em - 3 ylmethyl]pyndlmum- 35
_ . 4-carboxylate. - '
5. N - [7 - (« - Sulphocaproamido ,ceph 3-em-3. ylmethyl] pyridinium-
4-carboxylate. '
6. 7 - Sulphoacetamide - 3 - (pyridinium)methylceph - 3 - em - 4 - carboxylate.
40 7. N - [7 - (« - Sulphophenylacetamido)ceph - 3 - em - 3. - ylmethyl] - 4'- 40 .
carbamoylpyridinium-4-carboxylate.
8. N - [7 - (« - Sulphophenylacetamido)ceph - 3 - em - 3 - ylmethyl] - 2-
methy]pyridinium-4-carboxylate.




(- COONa), 1040 (-SOsNa). 5 - NVR a (D20): 2.43
(3H, singlet, tXCl )202 S CLl12CHi 1H 5- 3.2-3.5
4Ha X.3 ), 3.84 (aH triplet, CHS CH2CO2HL. * ~ - dl! J-4.5

0/ C. 3w OHMS 5.1 (11i, doublet, J.4.9 c¢/8, S) 5.20 (IH sInrfet, -CH
), 5.3 (2H, )-CH N) so3Na * 5.70 (1H, doublet, J=4.g c/a H ),

7.3-7.6. (3H 0 10 . .
t hi ophene), 9.12 (irH, singlet, -N ). HLAI, Q
10 Exapple 16. 558 I\/g (2 x_10- | 1351})423) of sodium 7-am nocephal osp at e,
790 -nO: \J. )( ,LU ot c uu |1ui'u\, B 04— gLt were
S di ss‘o-l«ved “HQ’T’H *&ﬂhﬂeﬁx’é-%eslﬁl 1 ihwgoxsaliym-lﬂn wagyl-ef t standing. at
- 500. C. . for 8 ours e reactlon 15 sol-ution-was purlfled by col um

chr omat ogr aphm QnKB| Lit g -+t ridinium
7-ani nocepha|C?, S“z’g‘%% 5%?626?&1%am§)| s@%ﬁa d‘%W'IO‘PN C ter and the
sol ution ?&D %?375@5 ng. of ~a-sul pho-3-thjenyl acetyl chloride to
-obt a|$| sodium N- [ 7-(rt-sul pho- 3’ -thl enyl. acek}am do) ceph-3-em 3 -yl ethyl ]
pyri df ni um 4- car boxyl a- t e.™ PP &@dﬂ‘odwdn ontified as being ¢ he same
-as the final product obt4i ned, i Ic:,;(arrpl e 11- [?y rreans of IR and NIVR _
20 In this Spemfma?ﬁéﬁ‘"”-ndﬁcl gf&&)rmadmttama R -
N7 (a sul phophenyl.acet-ani go)- ceph-
© 3-em 3-yl methyl ] - pyr PP AFuRud uga BoKy| aties; P corrpound s ¢l ai med in
claim9 of Patent Speelflcatlon No. 1,-310, 642. ' Sybj ect to t he. foregm ng
Di'scl ai mer, . WHAT WE ﬁAI’ NEE0 1 stomtet, oH< ), 5.3 (2H, JeonR)
.25 1. A conpound of gener alnd, ozn.rmbaa Ssynhgrein RL s ‘a hydrogen atom or
an al kyl or cycl-oal kyl- group or a s;,%tltut ed or unsub- stituted aryl or
rhi eroyl group; and £0LMB together, wi th the nitrogen atoma sub-. 30
stitut ed or unsubst ﬁhb "ed’ Hono- Pk P )0l il-cycl i c. heterocyclic ring
conprisi.ng at- | east’ one 301 doubI e bond- and 1 or 2 nitrogen atoms, or a
phar.maceut i cadé ce tabl e sal Examhlerleof 2: 'A conpound according-to claim
fyd

-1, wher ei npiRyi P 9nha1 p‘wpteoﬁoatg (nswbysti tuted aryl
group. '3. a/éer)@mmn Y 1%%9[&1&:3‘9 ¥ R 2 ml ofy. unsubstitut ed
__ .t hi ei),fw rSglg pn \@5pur1ﬁed by columnfich m'be urs }ﬂ do) C§50h -3 - em

y dj‘g reac oranate, _wh85 w4s ¢aolizaax:y Ilmhm of 57anemed :
ul phocaprnqm( 0 ﬁ{)"‘sh_s_e W@ U%%vdm nbtumdﬂmcar boxyI ate. 6.

-7 - sul phdeetomwﬁlo was enn un-4acarb
car b%@(yl atlﬁ‘;r;i?oll by ‘means of IR%fNMR Su p eny?"ﬁ?:einam do% ceph - . 3
- em- 3., ifcation o claim is oqggle N ff@yﬁlwpheﬁhlaaemoqcegmr boxy at e.
- [7 - (a m@ﬁ%%’ﬁ‘df ;%W{Yb’f"eéﬁh compgund leﬁlmme@mda,mrﬁecfhyl ]
- met hyl pyr| di ni um 4-car boxy "ate.
: .Subject to the foregoing. Dlsclalmer,

WHATWECLAIMIS—- : T S L. o
lAcompoundofgenmlformulé_(_I) ' . _ __-25 .

25

o 'wherem R-is a hydrogen atom or an’ alkyl or cycloalkyl group ora subsututed or unsub~,
L stituted aryl-or thienyl group; and R’ forms together with the nitrogen: atom a shb- .
: .30 - stituted -of unsubstituted mono-‘or poly-cyclic ‘heterocyclic ring comprising at least one .30
: doublc bond and' 1 or 2 nitrogen atoms; or-a phannaceutxeally acceptable salt thereof.”
© 2:. A compound: accordinig to clalm 1 wherem R isa hydrogm atom, an alkyl group
or. ansunsubstltuted aryl-group.” = :
: A ‘compound according to ¢laim 1 wherem Ris an unsubstltuted thlen A '
"3 4. N - [7 - (a - Sul horo:onamdo h -3 - ygroup
B 4_-carboxylate phoprop ido)ceph'- 3 - em - 3 ylmeihyl]pyndlmum-_ .35
5.N - [7 - (a - Sulphocaproanudo)ceph 3 -em - 3 ylmethyl]pynduuum— o

-carboxylate
e 6. 7 - Sulphoacetamldo 3. (pyndlmum)methylceph '3 -em - 4 - carbox late
_.-40 : 7.N - [7 - (a- Sulphophenylacetamldo)ceph 3 - em . 3.: ylmethyl] }: - .40

ca_ljbamoylpyndm1um-4-carboxylate
"8 N-[7- (a- Sulphophenylacetamldo)ceph =3 - em - 3 - ylmethyl]. . 2’-

methylpyrldmmm-4-carboxylate _ S
\

I



~12 1,8,5

12 : -9. 7 - (a - Sulpho -- p- nitrophenyl aceatam do)ceph 3- 3em-3 - ylm
y L " rethyl pyridiniur-4-carboxylate. 13 N10. 7 - (a - Sulpho - p -

am nophenyl acet am do) ceph - 3 - em 3 - ylnethyl- "

2' - et hyl pyridi ni unm 4-carboxylate - .5 .14 N - [7 - - Sul pho -
3" - thienfiacetarm do)ceph - 3- em - 3 - ylnethyl]-

-apyridi ni ghvA-carboxylate. 12. N - [7 - (e - Sul pho - 3' '
thienla‘ce‘t'oceh-3-:em-3- I : :

car ba)r/myl | _p ' ) p ay- - y ni%tspggj Jsle- Qlll pho - 3 —_— 12. .
t hi enyl acet am do)ceph) 7 :?(a-. Squho 3p - rdyrhpimjtlaydta]:mdomph 3 -em=-3- ylmethyl-Z— : T

»
t hi azol i.um 4- car boRsH: y dﬂuum—"r-carboxylate (7
h 9%%. °Ehﬂ§'la°°"m‘d°)°§"h ?/I‘r%‘t 3%\/1 ;Ime‘hyl' o
1U

(r Sulpho 73 -.4 ﬁ{fﬁfﬁ
4"-acet am dospi yri dl ny 47 Caf @19 tﬂaé&yla&'tamn&?oeph (ﬁ-mSSJLplhﬁahyuB 5

-t hi enyl acet.an do)pyeghi um—43mbwwhte- él m~et hyl")
4" - =p- hydr oxyet hylcar';lrﬁ |- le m@%‘&%ﬁ‘ﬂ”"&&“t 315““ 3- Ylm“’thyll'16 A
process for preparho;iR By” Bifgho A5 COhit Ak ioih ONCerl 3 L hereifppced- 15

ing claims, pohich mamuaﬁ&-c&emaﬂeses (1) reacting a sul-phocephal osporaniqg - : -

acid of general f or midaN -[[@r-r(p -\Hulphet ¥ Fﬂnmlaaslnui@qephechweﬁawhn@ylbf a-salt

or ester thereof, Wﬁ‘ﬁ”’ﬁ i a’qﬂgﬁn r"" bﬂ“ml ral 3f orrruga Imethyl]-
20 wherein R. is ag',gfgjd}ogﬁg ’Zg,ﬁ Qe < - yimethy -
am nocephal osspor ani ¢ lacAcbmz g:erp&paing rcamt@ndiémfdagto any onemﬁmdadﬂ I -95as

defined in claim lins chims whith proeessr eompitidey (Hetramipg 3 atipbocepbalesporanitesclod!, 25
with an a-sul phoc @B H™E aci d of general formula [err] wherein Ris as
defined in claim1;, or an N-acyl afi pgfut fnal derivative thereof; and if .
desired converting the reaction proguct ] pRceut ically accept abl e
salt 30\ - 17. A process acceri #g | ai M¢163substanti all y as -
descri bed in any one of the 30. Exaipleés. 18gmA conpound of. general.
formila (1) prepargd.Rye 3 B QAR5 HGP1 4 2%t & EleRfBedO uft o hmpouna o 19. A
phar ni aceut imal coRRaskkind. - cONPrisi'ng a conpound according to any one 20f
35 i clainme 1 and 4 to 15 and a- pharma/eghcally acceptable carrier or
di | uent . L 35 20. A pharmaceuti cal MQJ’DOSI tion conprising a conpound
according to cl aim2.and ;2 ARALIRCEHhIC 3] & r@a,@&.gmmnsmﬁaupw&c Qiq g | uent .
21. A pharmaceuti eraC RS T1-ON corrprl Si

and a ‘pharmaceutically acceptable carrier.or diluent. J. A KEMP & CO,
Chartered Patent Agents% 14, South ay .S I nn, London,” WC1R 5EU
Printed for Her Majesty's. St at_l onerg 2 &Q)Ourl er - Press, :
Leam ngton -Spa, 1975. Published by t Pat gnt T 25 Sout harrpton
Bui | di ngs, London, WC2A | AY, from whi ch cof¥es nmay be obt ained

.25 wherein R’ is as defined in claim 1, or a salt or readily decomposable ester thereof, 25
with an' e-sulphocarboxylic acid of general formula :

_R-—-CHCOOH
| OH

- wherein R is as defined in claim 1, or an N-acylamlg functxonal derivative thereof;
" and if desired converting the reaction product into a pharmaceutically acceptable salt. : :
P 3 - 17. Aprooessaccordmgtoclaun16subsmnna11yasdescnbedmanyoneofme, 30
o . Examples. -
- 18. A compound of general. formula ¢)) prepared by a process: accordmg to cla.un
16 or 17..
C 19, A pharmaceutzcal composmon compnsmg a compound accordmg to any one of
- 35 cla:ms 1 and 4 to 15 and-a pharmaceutically acceptable carrier or diluent. . - 35
. . - 20. A pharmaceutical composition comprising 2 compound accordmg to clann 2
and a pharmaceutically acceptable carrier or diluent.
21. A pharmaceutical composition: comprising a compound accotdmg to claun 3.
and a pharmaceutically acccptable carrier or diluent. .

J. A. KEMP & CO.,.
' Chartered Patent Agenm,
14, South Square, Gray s Inn, London, WCIR 5EU.

Printed for Her Majesty 8 Statlonery Office by the Oourier Press Leamlngton Spa 1875.
Published by the Patent Office, 256 Southampton Bulldings, London wczA 1AY from

which copies may be obtained.
* ¢ L Mo s ®

rrpound according to claim 3' .



