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(1) Wher e3a6.387 1368 BN H3XK) @56 4500 6248l62%/1.. or. a- salt forning ion, k. g.
an ion of an al kaf38 650 658 662PR /U such as sodi um or potassium an al kal ine

base such as HibSARErrIAORAE gl ! on of an oraanie

di benzyl et hyl'enedi am ne. A a ter nat I vely represent s the ‘;
7-am nocephe(Vl)sporWetrE. K. 5obEi\)& 8ansdINgDi @otporation organised “unfld?l the € 25p] |
i

laws of the State of Delaware, United States of America, of 909 Third Avenuel, New

York, New York 10022, United States of America, do hereby declare the invention,

for which we. pray that a patent may be gram'q:i to s, and the method by which it

5 is to be performed to be particularly described in and by the following statement: — 5

This invention provides new compounds, namely a—anuno-cyclohexadlenyl-
alkylene-penicillins and cefphalosporins of the formula _

£2 \I/ 9
o ;)»—f-—c —A
@
and salts thereof, and process for their preparation.

10 In this formula, A represents the 6-aminopenicillanic acid (6-APA) moiety, ie., 10

_ s,
gl S

P Al 4
o~

(II)

wherein R is hydrogen, lower alkyl or a salt forming ion, e. s an ion of an alka;_& :
metal such as sodium or potassium, an alkaling| earth metal such as calcium “or
magnesiuin, or an ion of an orgamc base such as dlbenzyfla.nune, alkyl amme or N,N-

15 dibenzylethylenediamine. - _ 15
; A alternatively represents thc 7-ammocephalosporamc (7-ACA) ac1d mmety,
£ L.
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2 1, 276, 314

2 [err] wherein R has the sane neani ng as above and X is
hydr ogen, | ower al kanoyl oxy, e.q., _acet oxy or propanoyl oxy, the
radi cal of a nitrogen base such as nethyl am ne, di- met hyl am no or

a quaternary amoniumradical such as pyridinium In addition X 5

and R may toget her represent a bond |inking carbon and oxygen in a | actone
ring. 5 Rl err] represents hydrogen, |ower alkyl or |ower

al koxy, - Rerr], Rerr], R[errlmslguerr] and R[err] each, 2
represents hytﬁ'_ag.e.n_o.r_Lomer al l(\'l. -epresents——er—2

n represents 0, 1, 2, 3.or 4. 10 The I50vver al kyl and | ower . al koxy
groups in the above formul as i ncl ud? str and branched e
chain radicals such as- nethyl, ethy |s ﬁ'?opyl butyl, isobutyl, u
t-butyl, or anyl, and met hoxy, et hoxy, y or_é,égpropoxy respectlvely
The term ~ - "] ower” . -when used |nﬂfh|s 'S fication in connection wWth
al kyl, al kanoyl and alkoxy groups neans a content of up to.and

i ncl uding 5 carbon _'at(;@ _ ~ The noi etf98 rmay be derived not orly
from 6- APA and 7-ACA I%uch but 15 - “also fromstarting '
materi al s whi ch ar eywglgdidi Xabd M@&m@fmeﬁnnﬁaé\a&%janﬂ My&iﬁg@ﬂ? lcﬁ@r alkanoyloxy,eg,

al di mi nes or Schi ffaoeiovlgsesprbmnmsr,vﬁlt Iradical hed ﬁd% “g%

7- ACA. Such IR PT P JUAHIATH -
i nternmediates Pn pr a% eﬁygﬂrgzzmbmﬁnfm @ ?%ﬁl‘{g}ﬁ y V|n§tue of
their stability and.i nRyg®l ym;:ns&mR *h;ﬂﬁ)genorldweealkyld yi el ds and

nore uniformreaction. mrepresentslorZZ 20 '
Eroept uher e, ojier i schPRESAGA s AL bl i R0 e QEiYeS apd
those which follow ald h 1yl @, isopropyl, butyl, isobutyllhe new

conpounds of fornul a-bdtylna-ymtyeaﬁxrﬁﬁm"xgcht}toyy,cpwqadylon@omopo tespecivalc The term
form of a cycl ohexadioes whineys Wlﬁe?ﬁthlk’Hﬁ@ and glkqxY o

forr] oyt et o e ke i R DY ot s e o 15

7- ACA noi ety 0¥ for%ﬂlﬁﬁufl lety___AnTaatmalyms wh:::h ar(>t ;lrﬂﬂﬁesﬁﬁf aPh ff (ﬂil};chadﬁ '

Rlerr] is hydrogen, atiinsnesns Sy msdlwelstthe @mmcnt of 6-APA @éﬂsgj%
It

coupling for an efflsé“the‘Fwaaﬂ g
protect the anydwo g !E&‘d%hém e‘}ﬁfgﬁf‘ﬂ nd 48 co%p%?g

6- APA 30 7- obtmeﬁﬁieuﬂﬁaateﬁpﬂle asyeabo[s| 1& thet fdrngiemwnnﬂtsmh

t - but oxycar bonyl , [ehoave whlchSGJlow all have ﬂletmqae'm)ﬂﬂéip ebove: g Iy i
4- oxo- 2- pent enyl - P"éﬁ y coupfing’ anqctivated ;- o

formed by reacti ng tfqne aC|°J°l° o 'a"fia&?:\}?m rél N Bne %’fm oth  of Rlerr]
and Rlerr] are hydrogen, with a conpound such.as triphenyl nethylchlori de,

dto
t hezo

t-butyl azidoformate, [err]-t: Ior it hwé chl or of or mat e,

acetyl acetone g methyl acet oacet ate. @ t he coupling re_act i oNn,q5
if the protecting group is still 2{2 noyed, 35

e.g., by treatnment with aqueous acéfic a ? tl Iuoroacet_i c acid,
zinc-acetic acid, or . . aqueous -m ner& d respectively to give the
conmpound with the fr'eeg95 nono- substi tut ed ami no group. :

Al ternatively the am nd group may be protected by protonation as the 'salt

form 40 bef ore awith muﬁ-AH mdm@y sfuioamﬂfu kb@@lmong qfefelfmuladﬁl

40 The coorepg)f I%”@th%logé mtect “gg{ PR Erlert ptggtedt he
acid to an actival et e the amin @F ﬂfﬁé cheibi hﬁaﬁt w5

azi de, p-ni tropotenylor c;om?d’thdldi’dh forrem@d mphenyhnem;anmucb&ycdeqnybw,ﬁueuch'@
anhydri de or by condiisheéreeth oxmarbtml teevfl-Za eltﬂ E(;Oﬁﬁl!@y- -propenyl-z such

as di cycl ohexyl car bgg]fsfi{@feg‘é nm:ﬁ;g‘gaﬂ; a‘l"gﬁgﬂ
|V may be prepared 57 oro 1ate, ‘acetylacet
35 After the couplng reacuon, 1f ‘the protectmg group is still present, it is repnoved
€8s by treatment. with aqueous. acetic ‘acid, trifluoroacetic - acid, zinc-acetic. acid, -or
aqueous miineral acid, respecnvely to gwe the compound thh the free or moRo-
substituted amino-.group.
_ Alternatively the amino group may ‘be protected by protonatnon as the salt form _
40 before and during the subsequent coupling reaction. 40
Tho coupling is preferably effected by conversion of the acid to an activated
.form such as the acid chloride, bromide; azide, p-nitrophenyl ester, anhydride, mixed
anhydride, or Leuch’s anhydride or by condensing in the presence of a carbodiimide
such as dicyclohexylcarbodiimide.
45 The starting materials of formula IV may be prepared by reducing a compound 45
of the formula

_|




3
31,276,314 3 [err] (V) or a netal salt
thereof, e.g., an alkali netal salt or alkaline earth_netal salt, wth
SO quid anmoni a foll owed by treatment with an al cohol
such as ehtanol or t-butanol, followed by treatment with
amoni um chl ori.de, or an anmne 5 hydrochl oride. Derivatives of
conpounds of formula V in which the.amino group is 5 prot ect ed
may al so be treated in an anal ogous manner. ' The conmpounds of
fo.r3rrul al formsalts which arel’zgfS &4 part of theinAvention—— Base
satts—are forned wth the acid noi ety as di scussed above-in connection with
the synbol R Acid addi tion salts age férned with-the [err]-am no nitrogen.
Such acid 10 addi tion" salts,gmc\b,;(d@ for exanpl e, inorganic salts such

5 t he hydrohal ides, e. 9. ./ ,_J;_\[? obrom-wd“‘e,' hydr ochl ori de and
pho‘f e and. . borate, and

hydr oi odi.de, the- sul f at e,
organi c salts such as #h ate, tartrate, malate, citrate suc-

ci nate, benzoate, ascorbate and met hanesul fonate. It is frequently

conveni ent _ | sotate and pUri fy the product by forming a soluble
or insoluble’salt, as desi red then 5 alkahne LSgeRed adi, Ramt he free
%E- Exment with an alcohol such as 15

E’??ggpgg bwmlﬂg’qﬁp ) g ﬁi Ve atrenivirochiaside or an e
“&‘H}IE %ﬁinﬂhi "
(V| )g. "'ﬂ‘é'f’;cm(mde %}} fycol &lﬁdsR[f efonn]ﬂal\é lm‘y}él%'ﬂ?e Amige B‘tmer al ony

prefera cyem sam;c) b«atreht lervur1 m of the ihvaitonlsi ve are all
hydr ogen ana‘hﬂcqn!i"“lfé._ ‘ . f‘g a @upéonﬂcctwhrmﬂlhe nost pre-
- alt§a

20 f Bt el ﬂxapemx@l m “‘z‘i’cgc moi g5y of
fornqgla | e S 8°saﬁs Im'ilude, 251- example, morgamc trate Qﬁd all Rs
I epr esentiglitomide rhydrochloride dnd hydmmd‘ °t the Qs&h@,tﬁﬂ- that certain of

t he corrpdtsrm#s ok "’fstﬂcssat *1 te’ oxal It is frequently |convmt s states of

sol vati o asﬁjﬁ?%g Nbrnfipid sbmblh yr mesfublpesalf, 39 fast iredfER v ar i19Uus

fornﬁ as tﬁ féel -cofitpoting rla'sneatrvélz%wplt:tf?fae @escope of this invention.
Rﬁfdredacpmpqmdst?éfﬁé‘t\}aﬂe‘ﬁ‘i’ecthFl? 3orrpounds derived by coupling

6APAW|tha - . . series of

D-[err]-am nocycl ohexad| e)afal kyl ene carboxylic aci ds are-of hi ghest potency.

The configuration’ of the [-., cawbomb‘of t he ami noal kanoi ¢ acid used in

the synthesi's is: , zne}iv Nyt he product. R The

conmpounds “of ‘this i nvent i on..-

abl 2;1 ectrum of antibacterial activity
30 agai nst both gr am. p03| -nj’?/e and ‘gr am negative organi sns such as
St aphyl ococcus . “30° " adffeud™ Sal nonel la schottnuelleri,
Pseudonbnas aer ugi nosa Prot eus vul garis, ' Escherichia coli and
st ept ococcus(ylyogenes. They may be used as antibacterial, agents

ina pr ophyl cti.c n 8 -0 Tower hlgoxg;l(@aahlﬂgmmoxd) gidnik’etet¥’ng conposi ti ons,
or ot herweggsa?ly Wh:ﬁ l%ﬁd:;ggﬁﬁﬁﬁmlpm @cdfqrabbszemﬁ %"&f‘g‘:@éﬁ‘%m spgh as t hose
named, abow&md&sﬁﬁe irfleng) ANie nig| 6- lanic “"WH&‘?MEIe 'zed In a manner
simlar tczquemiﬁz“ﬁe bunlls 6¥Sthid Rtbentio 5an be

£
cephal ospay.i-fs ¥ aﬁ’i{é‘ﬁﬁf@s aencgr&mwa%‘éallfemlfm Tée varioghysi ol ogi cal | y

various s

accept abl &y as well as thmr&ﬁkﬁxrei e rvétbin ﬂmgﬁ;@eﬂft}@éﬂ“’f"h‘ 3’&‘?}}% 2 @Ni gBl speci es

ds upl
in arhsam)unt Orllin@ibo uife ﬁWlP mpoun &5}1@{3& Doten@t al 'y or
par ent er al sesjes - dfnD s 06& -8 ﬁtnef mboxﬂm m&ﬁduyaosem tyothesisant
i nfecti ons;n%g’f; J orl of e By  way of illust atl vh; PD[err] orally
In mce iN7a The: cof %th

unds of 11 ineshtion delvei mbfs%irsa@tctf’éghsgih%“n Siaphblds s 2gaizpst

St r epggoc ocayaﬁst l&ﬂﬁ R@m o‘ Wﬂ%%mfg ginoss Proteus - vilgafid 11.8 nuy/ kg
rhe =" Th@ ngippcterisl aﬁn'éom

r@‘ffdg%cﬂ’@%@g ?ﬂ%\ ré’ qefiiian oral dosage
) %sg § éucﬂ!insl fdan i ectable
penicillif an
formgsn a siafrhﬂl iexhzedqt!le@) n%eétﬁ'gn 1 of fomula Iora phﬁroxagamedcc@mbbr ding to
conventi Onaqp ereof may %r%lfl{frﬁ infaPspedidd i€ b aiutigif aouti)- éF"rggﬁct -
mg/kg daily, orally or parente]x;ally, in s;nﬁzs (ga t:zv: gef%ulx; dngt;i:lalc; c}:se;l 1'2 trea”
mfecnons of bacterial origin. By way o s ke o Proteus
) 1.3 k ainst Streptococcus, 8.6 mg/kg against Y
» :lrrxld ellagn:lnn;s/g;u:gall:st _Sallnnfa/negllaigrespecttvely. Up to about 600 meg. of a com-

LI S 2 K3 . 1 y
ufa I or a salt thergof may be ‘incorporated in an oral do:
ggutr':\‘tiﬂgfs,fo:;npsules or elixirs or.in an injectable form: in a sterile :atqut:Oug11 ;;lfueccl:

prepared ac:cordmg to convennonal pharmaceutical practice. In cleaning or

40 .
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4 I ng conpositions, e.g., in barns or dairy equi pnent, a
concentrati on of about 0.01 to 1% by wei ght of such conpounds

—..adm xed with, suspended or dissolved in con- ventional inert dry or
aqueous carriers, for application by washing or spraying may be _
used. 5 The follow ng exanples are illustrative of the invention.
Al'l tenperatures are on 5 the centigrade scale.
GENERAL PROCEDURE 1) 1, 4-cycl ohexadienyl-[err]-amn noal kan0| c
acid 4 A solution of 72. 7 mol &28B%n [err]-an no phfl)rvl .
al kanoic acid in 900 nml_di.stil o] gﬁ ni &Mﬁ%f‘ AsobEen
freatea i a5 m St R tn n T RS Sl
traces of noistur e)‘v’gﬁonslmmiyry(hrlaqﬁe&dmtrkﬁf&7@pﬁﬂamn yw dshifpidrysprapibe oy | . s
Over a period of 2 65 I thi dded in small
portions ) &1;2% (&P" g’r‘ftplebf“ﬁélyé‘ﬁ#‘%"‘r" g‘ﬁ%‘ tempEriug; e on 3
reaction m xture |s hen reated with 38 g. of triethyI am ne
hydrochl ori de. The ammonia is allowed to evaporate at 15 room
tenperat ure overni ght 1and the |duaIGE§ é’H?CEP@Bevaporat ed at reduced
pres- 15 sur ey %&Jﬁ%%.%ﬂ%. %ﬂ@ h:gtug&munt
of aquepus ”EiwaHOthﬂﬁa'}.moma (which mﬂ.&%ﬁm aﬁ?&iﬁ m 10
acetone to precipit ddteoyt tueesef tribistufe) Gsckioodly. dilifet enith 370 ml dry 2:Butph akeobads -stirring
the suspension is fjl %YCEEIP&F?é Hé“’?&ﬁl’t@ & ili "ét(néaﬂels dﬁﬂdntsﬂﬂb&tf%ﬁ!?‘
the filter cakels' ”th RS 5 g treated
precipitation gro- mom mpea&@eso Mﬁﬂ@@ﬁﬁ&ﬂ& at reduced pres- 15
20 Thetsu:er. /B abiite mmd tsdakx:n upsn cabﬂnallrwdmtrof Iaq\gwsynedtaubland
purity but is‘sli gh L to 4 1. °f C°1 W%‘I;F 1 e ot
1% chlorine bei ng e?zs;%n;;d subn‘gf% N purg;hy be
used directly.20 cess from 1: 1 doatdne.acet oacet ate enam ne o
a-mno-[err]-(l, 4-cyl o’ﬁ@kqmaém I tdbdtan@bvem@Sm high yield and purityglut cﬁ( m sal t
25 2. og’ et gr “gyg!jgﬁgaﬁ Biehip ogrs pengfoyad, acid

t

I s dissolved by war I'on of 108 ng. of NaOCH err],
(2.00 noles) in 4. 3 rﬂZ) Mﬂgbnbetcgce&dae enamine of Mﬂt&uﬂa%cydgmxaﬁm%alkdnoer 20

mol es) nethyl ®cetoacef taedlstkiJll nd .t h f | uxed f@f
S TR sl S

45 mnutes. The Me
Qoaﬂm rheﬂfyﬁ te I dd&!%and ddl tion

benzene i s added an edHStjs
and 30 di Sturd feattxbdalformfs thiewisse NEhel MeQR (i€ sitnes totalyi srippede off dnpicst

removal of thez"“’IVGeO—l5 y added and d*s“ue‘ltt?ﬁ idupl £ {8
e ﬁﬁ%@m
powder obt ai ned fr osmdaghie &%&d&r&bﬁﬂt&ﬁmﬁ@hﬂzﬁé&@ﬁ:ﬁéyau‘smo tfidhier k8.

3) [err]-amno-[err]-(1, 4- cydohexad enyI)aI kyl penicillin 35 58

ng. 6-am nopenici |l | ani$, &EPHOT: )Y % red :
) o 2 S e AR \
pH kept under 8.0. pHnak.4; 085 mi aceﬁdﬂelaﬁ: , and .tDsofiftion EpELitORE0°Ar € added and
t he sol ution kept at 11®[lem¢1§8®f methyl acetoacetate enarhing 6f qzmmetsmﬂfﬁ-welt’ﬂft

1.7 los) 20°G
acet OaPEt .at.e 21 m n a(ngucm m?-njto I?t:ﬂ‘::;??s aﬁd tlon of
al kanoi ¢ aci d, W o 498 Bl lcé 1 Saggi! t@mtes dlfsr:ﬁl ety S

at -20[err]C. 40 a tur'lﬁdf!blﬁ!tfoﬁd' . Whe Hadmt h rrﬂ:bfo mlnmmes |as—adﬁed fol | owed

by t he sl ow add| tion o'fhe turbid sp@mon of rmxed oluuon
chl or of or mat e. gt e i ﬂtga‘s%ﬁ‘t;gf‘r; m& E ltf at alg'i%ct ur b‘gd
solution results. Thes @@acsbhﬂg 46 pHLiE képe t uﬁ,ﬁ&esa '%F

The turbid solution othm sokadonam kxtcwted snth lieml asdtﬂledl‘ltea tehe 1gyerAi9 Aayered Ut | on

A conpl ete sol uti on™ e F”Gri’ g% %I gl‘ém%es at

-10[err]C. 45 5 | ﬁ:f a@ﬁ?‘éefy, t o sgH
2.0 with diluted HChs 4¥xh sodium chlorme yged Sdiztdttgﬂoagmnﬁé Dy Riystuifizak ept  at
that | evel for 10 mmuirm aqueous, alcohol : The soI ut i on | s then extracted with

5 m. xylene. The aqu o _Ia gre et hyl
i sobutyl ketone and thg Z}ﬂ*%&m i "ﬁﬁ)‘ m for the 6-
|tered: off

chill ed overni ght . FhifoperSilahit iabg ncpatesab@fear washed WI thss

wat er, and air 50 dried: alternatively, the aqueous layer

| yophilized, and the p@odu'c. m1-1(1)mr ing né;d"( - °Y°I°h°xad‘e° ORERIER]r 2 M tﬂ sodi um
chloride may be used diphgld by mdlar Bikikh betle DY, 16 Ut -Td ZA - cyclabesadiehgPn T OM
aqueous al cohol . alkanoylazmdo] cephjlosporanic -acid is treated with 0.5 mole pyridinium acetate at

7-[err]-Amno-[err]-(1,4-cycl ohexadi enyl ) al kanoyl am do] cephal osporanic acid
452 ng., (.66 mmole) of 7-am nocephal osporanic acid are substltut ed for the
6- 55 am nopenicillanic acid in part 3 abave.

55 5 7 J[err] - amno - [err] - (1,4 -



pyridiniunm) - [err] - 3 - cephem- 4 - carboxylate When a 0.1
nol ar solution of the 7 - [err] - amno - [err] - (1,4 - cyclohexadienyl)-
al kanoyl am do] - cephal osporanic acid_is treated with 0.5 nole pyridinium
acetate at———" 75§ 1,276, 314
5 pH7 (the pHis adjusted to 7 with a few drops of aqueous

pyridi ne sol ution) for several hours at roomtenperature, a riapid
sol vol ysis occurs which can be fol lowed - by paper chr omat ogr aphy;
wien the  di sappear ance of th&68Harting nat eri aI is cont : pl et e,

Fyophit1Zzation_provi des good eI ds of the a fine, white
powder pH7cf(the pH is ad.just rops é&‘ |

= a?
AR R

fCephaI deﬁ@&otb ields of the product as aﬁﬁma vmntfmb\mer sol ution of t he

err]"-.amno - -° cycl ohe a am do] -

hal ospé} aht &« aéi“ﬂ"’r Sf’ aé'g“dT Fﬂclé*l(‘f"‘%%ef‘ﬂ) @?‘flﬂ%"é‘d‘fﬁ gbo 87%fec}'r| ¢ acid to pH 1-3
and mai nt ﬂ:’a so [W,Lo_papgg .c@a&rzm@n)aﬂagyl-shows absence’ of
starti ngnidh- cephaléspdrsi itld, is ayimﬁdm WithzdilnteCydmychlogis atith ¢o P‘rldcréct as the

hydr ocrahd)nnauheuned At thhfepﬂﬁlorlmﬂoltapﬁ chrpatography showp, 3l ﬁﬁgﬁh may, be further
pl}Pl fi é@ﬁj‘@l’%&‘l‘@?‘?‘ﬁ %’%fﬁr pﬁ’?‘fﬁp o) “‘é‘f‘ﬁ,a Ya or. g%et onitrile.
7) [err Kyl am

1 ed crystaliiz
no) °- ferr
cyclohexa enyl)al kyl.|

e'ni_c.i I'Tin I ar sol ution or

suspensi oﬂ)o& t(Né‘Insggra_;_. |\;§? (11,@| %%{E‘gg‘r%qz (1,4 - 15
cy I oh m” gﬁerdry, tma.of orms (purified by
lg cy& rﬁ% P20 ) is ;:;)dedtdt1©m ft r@lrﬂ’ N ®lutidn) of i6mindphaidillatic O[ err]C. to a

pr epar Q&d(}” N Slethinedi byradgibe | er@mqmqlmmocmelﬂuhm@e o a Suspenﬂ%gcr d which is

obt ai neulddyrofadldph SHHY: 0 a ‘'suspension
i rl,ochl ﬁ‘ﬁ‘d‘l‘e %‘5@' ﬁ“&%ﬁgﬁ% °rf§ne§ @Eﬁ )Y M% uregoand stirring
f or H bemg ad,u BAUE S, anhll e rutl ﬂltdranoﬂnnetrwtﬁlzatmsftomred for one hour
at O[ervra}ngwesipmrs pekludt.pped at 20 reduced pressure. The residue is
triturated with an equal vol k;gwater the final 20 - pH bei ng
adj usted t ang a& fdd tered of f. Recrystallization from
wagser gi V@g sgu%gy t’o@ég L{léigfxmmole) of D-phenylglycine in 900 ‘ml. distilled 25
EXAVPL Earlnonia (which “has been adated Wih45Amg. rfishipm aftef4d1 °Bﬁ‘e>€l§&%nyl Yacetic acid 25
A sol utirage q§fm0§!vwg 3(/2:}? 2‘1“7"‘1 R d’%% f GdingorioRs 900 m . distilled
. Over.a petio 65 g. lv
25 {1 a DR E lﬁlﬁa‘ﬁ S 703 Wixtube #SheAGreattd t hi um af t er
dismtil I@“ﬁ.l 2 a&xﬁﬁé hydrochloride. mhaemom 1srwo\m1m: eirawseest ow ¥0dilutedwith
370 m . ro6ht yempeﬂamteyévelaigmoﬂﬂﬂélﬂie residual solvent is eyg G Bl 2 hours, 1. 65
g ||thl~ﬂm(r3° vhit Efc{)i Qaﬂe@m E'a?iﬁ;ae product. AftebNti | a per manent
bl ue 000 :%ﬁ %ds Fnbled GRARd wiaid ﬁll’fbchEmd&tiahﬁn treated 30 -
wi35h 38,9 ﬁlt@ cakt fis ﬁénryﬂvadiﬂemmd]wldmmrdnc;rmdeto theprecipitatioopresest s alPPowed to |
evapor afren at1 d&@ofonn-acetone rooq. urde sg%g N he residual
sol vent i sTheyey “’d‘“@;{ﬂ it nﬁ %ted(wnh hthmm ogde%% e, white residue is
taken u@ ?ﬂ;}ﬁ‘ foam)wwam 5. queous met hanol . added to 4 .1 of
old 1:°% oroformacetone _to precipitate the crude product After |
2040mnutesAxeb'$lsr£¢P % ) f4s filtered and the whlte4P|Iter cake
dried in vacrgg d35C 62.80: h@; 715It1~ér91@ake is then pul verized and submtted

once nore to the preC|p|tat|on process 35 from1: 1

chl orof orm acet one. . ... The vvhr te, crystaﬂ i ne product, 11.8 g.,
mp. 297.(d), [err err, 21 i;%uq@{,ltatlvely obtal ned
but is sli s L\ é\n‘)f’shml Tth| Lfmyl Isor |(d . 6% ionic
chlorin nﬁ@ théf Qﬁ{)\df Byi: a,nai ysis. © 40 Anal yS| s (corrected for Li C1
content? - 40

Cal G Qi acaacelic. Zodicr hantlnel 3 N-2-amino-2- (1,4-cyclohexad1eEﬁjJnd 45C, 62. 80., H,
7. i N 9P cetia atid sodium salt *
‘The n. m . 303p@g ! D infild@AQ 4aixtbexadingiage trataC{de@rOP mmojep) Wl‘hﬂ{l) 6. 21 C--)
7.30  solved by wag%tg |8, gojutiomoft 108 fb‘a 2 4“m1°‘°‘4 3 m Met hyl
ac (i oacewgepr Bk uxed, for ] ‘2 %ﬁlmﬁ? ﬂi&@-ﬁﬁenyl 45

acetic &4 1% gugh aﬁd'disuued ofB0ba smallyesidual volume, The
D- 2- am Rayie (&d%mmbmhexazhnewmmm owta:ero@!n e (FOoys {éﬁ) are dis-

| ved ot fou - 2.00° mml es) i
Sogv'rerL volume°fb*~‘ﬂ%*‘*¢h:“—ag‘n‘&‘F f%w%é'%ﬁn%’ raﬁdigﬁ‘m(ml 555) et ﬁ;f N

2 _
ac® oacdful® are added 50 . and the mixture refluxed for 45 minut es.
The MeOH is alnost totally stripped off 50 '




in vacuo. 5 nl benzene are added and distilled off to a small residual

vol unme. The addition and distillation of benzene IS repeated to
i nsure conpl ete renoval of the MeOH and water. The product
crystalI'Tzes out overnight from a snall residual vol ume of
benzene. It is filtered off washed with benzene, and dried in vacuo.
Yield 55 463 ny. _ ’

55 6 1,276,314 - .
6 r)J}rerrl-Amngm Ammlf?ﬂ““' L ¢

358 ng. of 6-am nopeni ch'beDAlﬁm&lﬁM gﬁk;he,@@c ATREE benftiify St i rred weII in 2.5

m. of . wat er Wgs8 engD cﬂﬁﬁhydua(nmemﬂee) mlmcahvt i@t ofvi t h

the pH kept under 8. Water Whlle 023 mltlm aegtkﬁg?(g‘n%éoadded o
and the sol utiop kep”t”l i@ggg t’;ema fD-ﬁ m& gacet ate o
enam ne of D-2-am nom%- e?ﬁﬁ&eaqemz;nﬂ ceme at _zo°caw icp0di um -

salt (1.715 mmol es) o oSN-m&HgdlnorlﬂmHne adfed falvetd he dzt slow? @ddésion Jof. 199\ mei cr o-

drop of N nethyl norp¢f0¢q qald r@%@é oymate| W@f?ﬁeﬂ‘%ﬂ ‘?ﬁé‘wﬂ‘&cﬁﬂ ?ES"(?B‘F"“!L%
: ] 13@11 J:i‘:!l:gsto%e JAPA %ﬁnﬁpded 10

ny. of, i c€¥ o
at this point and a hKWpsplete sofution is obs UI‘he%luﬁ(ﬁslHkﬁ&dflhﬂ) mRxaed oA10TCKt Ur e

is stirred for 10 mheutabed at roo@()@:ep apurdC, acidified to pH 2.0 WxﬂlTﬁléltedtHEbm, wish ut i on

of nixed anhydride i#&of '@'ﬁn%t £ mtm ? ‘Cf%lrfé)lb ?ﬁfiﬁifo 5 o | is. d’ﬁs atys

conpl ete sol uti@n is b Va ﬁ' tyl ket Ukd d 80 pHS

ol

-10C, - then &ﬂle&ederﬁ@trmmwe@aﬂum ﬁlt&@d dﬁfwaddtmmdterand)amm
diluted HC1 and, witdéried. Yield, 272 918064%b1dpq0mmges a?82%H i s kept at that |evel"
for 10 m nutes. .. The s extracted with 5-m.
xyl ene. The aqueous Iay‘lenralw% I(%%d °r ﬁd§ f@ﬁ lis; LRk | S agt Yl

ket one and the gH adj ust edotifa: 5. 0. W|th 1 N BMIH M;ldSZ,lEN 11.35; S, 8.82hi | | ed 20

overni ght. The resultlég crystals are filfere off, gshed ???éwﬁr

air ' dried. Yi mebig- lin _7 O/'-
in? u}ﬁl’ﬁﬁfer i’ Qse‘&@ }

Anal ysis: Calcd. for

C, 53.31; H 6.15; N) 11266 ,. 8.89 20 Exmm._n__z_ Found

C, 53.50; H 6.32: Ne ~3mno- ; : . tric _
penicillin titr |on—% f ; m“grre 2
[err] 4.3 (vinyl); 2;03 ite; powdd 1 hyI) Rati o: 346
EXAMPLE 2 2) D- 2- ami no-.3- (1,4- cycrohexadl enﬂfi gﬁocgl oni ¢ acid 25
12.0 g. (72.7 mol ) bf?ﬁuﬁﬁﬁmﬁ?m@ of Prmingti({f @yDprgpionic acid
D- phenyl gl yci ne30 25This product is obthindd! 5 sn‘ﬁfs@nﬁt‘ﬁ@%@mﬁfof@@ﬂ%& ok?a rt 2)WBove 30
D- 2-ami no- 3- (1, CyChOﬁie)pfbédd i‘-mam:nu i-c acrd _I's obtained as a
white powder. acet oacet at €. enam ne of.’

D- 2- ani no- 3- (1, 4- cycF)o “ﬁgk :%Er" te):- yipepicillin

30 This pr BiG{hc kit Rkl PIECL 1Y redbRy

product of part3d) a uﬁ:e oBD-Z-armno—Z-(l 4-cycmohé;dadaer@l) eeﬁdacrdesodmﬁ salbim the Ipfocddhrc 35

) BrLerr] -am no. [gy’ﬂ e ShOne ST LU MOS0,
ng. y TpeLat Lurc, 1ﬁed to H 20 as in Examp a'he solirtion is’
D- 2- ami no- 3- (1, 4- CyC 9 ml. of xylene. The uSHs 1aytt §s 13T & }tl -
(1.715 nmol e) @&re sishisiyl kestnednd de pHHeadivtelyd 5.elobh @znm eTI&anueous lgaisi ne 40

H

of D-2-ani no- 2- (1, 4- &jte ixgphilizetti roesivel the product diregtly, ePniiéne FAmes WHitm; chlotidee
procedure 35 of Exanple 1lc. . EXAMPLE 3 The mi xed anhydride is
added to the 6- APA s)t |m.lzaﬁimf,ar(4.39th6ﬁynut@aoha:tadm}jﬁ{nepidnlcﬁad br ought
to roomtenper at achdsubstlenin&M H(E 70mat§e)|°ﬁDF£kla tﬂosiny for'ﬂrcephsm glydren i s
then extracted %“F“f@é;; 5 bk 3'4 25% %p;‘l’h 5 45
n . of nethyl 40 pmm‘égﬂ il 2’év‘ralrﬁ:l nelqr ‘sl’a’a]pu 0%Gith 1
N NaOH. The aqueous |ayRﬁaly(E;§Fd 40' then l%}?%(lj;”sgl [ %edsto}grgl,]vl% t he
product directly, containi sone. sodi um-chl oride 75 SN
EXAVPLE 3 a) D 2-E430- 3- (4- met hoxy- 1, 4- &/éﬁ’@heyad e’nﬁ)ﬁopopl oni ¢
acid 50  BY) SMBSJIT dcktbdcn ok e enén?x&e bf P afino-8](4-methoxy-14-cyco- -~ 50
D- 0- et hyl t yr osi ne for helﬁﬂhepil}propiomghgiatlsddﬁmﬁﬁ ~ .in the procedure of

Exanpl e | a, D-2-ani n g _,._-ned,_ %‘% @Pﬁypgcg?oam 0435(4-methoxy-
pionic acid is obt a| )ﬂs"ﬁé qﬁ@“ r-‘Bd-}E?ler-, . ep°f EZ?"?TI%?P] C |

[err] -50.2[err]. ) D-asammo-ﬁ’- 4 n@m&ly&lﬂ-@dohexad!enyl)ethyl ‘penicillin” - “Cal cd.-

C, 60.89; H, 7.65; N, 78f&bstituting 543 'mg. (171 mmole) Efabsmd’odua of part- bi in the procedure ef 55
C, 60.81; H, 7.45; NExaynpfg,lc, the above penicillin-is obtained.” - _ Iz



50 b) Methyl acetoacetic acid ester enam ne of

D- 2- am no- 3- (4- net hoxy-1, 4-cycl o- 50 hexadi enyl ) propi oni ¢
acid sodium salt This . ' | ng 390
ng. of D-2-am no- 3-(4-net hoxy- 1, 4- cycl ohexadi enyl) propionic acid
(2.00 mmol e) in the procedure of Exanple 1 b. c) |
D-[err]-amino-|[err]-(4-methoxy-1, 4-cyclohexadienyl)ethyl penicillin' 55
By, substituting 543 ng. (1. 71151%13_&43) of the product of partysb in t he
procedure—ef—55—————FExafpre—te—the—abeve—penieH-H+a—s—ebt ai ned.

7 ) EXAMPLE 4 1, 276, 314 .

7- D-2-ammo-2—(1 4-cyclohexadxenyl)acetamxdo}-cephalosporamc a@( A|\/|:> E 4

e

klﬁ‘lf)ranl c acid
; gh‘m speranig acid for the
6- APA Imelﬁl@’pbmf:of wits®e f ol | owi ng the procedured of

Exanple 1,

7-[ 4-2- am%‘gﬁfﬂaﬂ”&%ﬁ%ﬁeﬁa&‘p%n%?@g gzamrpg] epltial poranic acid is

obt ai ned Thq:o el ti ng, Boksit Wfss E uct is 265-270[err]C
wi t h deconposition. - : Anal ysi s: cal cuI ated for -

g[g)é{)] Q[Ze; S;‘%g h I’ n&f g" [\I‘J'l)i’?){::\l11::-;!1'21(10]--3-dezelcetoxyceephaloEﬁﬁh‘gj0 Cal cdo:

66 mmole) of 3-deacetoxy-7-amino-
C, 50. Siid for the 654-PA ample 1 otherwise following the procedure of
EXAIVPL EEﬁlmple 1 the above. product is obtained with a melting point of 183—185°C, 10

Ll i ol RS S S o osoren

3 deacet oxy- l:oa{m no- cephal ospor ani C G, 5201; H, 5.58; 2] Bor the 6-APA in part
c of Exanple 1 and otherw. se.foll owr ng t he procedure of Exanpl e

1, the abovr; LOdUCt S oogmgfﬁ t h oint of 183 185[err]C.
Lo e i s el
15 oephalosporamc acrd instead @.EMA the above product is obtained. .31; H,
5.72; N, 11. 44 - Found:

C 52 01; H  EXAMPLE 7
EXAMPLE 6 ﬁ[l§§-annnb-3 :hl 4'C}'%1 oﬁl:ﬁﬁ}ﬁ?;p;&%onaﬂndo]é deacetoxy

7- 85D 2- anmi Byoutiizifg théd myed&rebtem@ﬂplezm@ @bsﬁﬁ:uﬁmﬁmnfgo&fcaaﬁ*ways por &4 ¢ add 20
By util V-zmrngemlh’espme&mtoe thef 6<ARArthd ebowe pridyet is obsginedt ut i ng 452 ng. of
7-am no- 20 o cepmgr anic acid instead of 6-APA, the above

product is Obtﬁbnﬁﬂnmo—?»-@-methoxy- ,4-cyc:10hexadlenyl)propmnanndo]- S
EXAMPLE 7 cephalosporamc acid

7-3D- 2-a %qn%@%m wa %ﬂﬁ%&ceto@
cephal o%ﬁf 1s mE p?emj mda Zf‘?f' "‘}.‘I‘F‘E?éedure of Exanpl e
2, but substituting 356 ng. ofthg g)ea etoxy-.

7- anmi nocephal os orani ¢ aci d fRsamtthe® 6- APA, t he above pr oduct I s obt ai ned.

LE 8 7-F 2-armno-3-(4~methoxy-1,4-cyclohexadlenyl)propxonaxmdo]%- 3
7-1D- 2- ani gou it dsaistd) %ﬁm%’@mpﬂ&l MO0
cephal O&p@fc&&x&dx@mpdapmmca sodium, salt of Exdfypld A 4nd - of nmethyl -

acet oacespkalosporanic aeid.cas ArrEramplsf 4, BreZebeni prrguc-iy ebtamedso

et hoxy- 1, 4- cycl ohexadi enyl ) REQRLOR ¢ acid sodi um salt of Exanple 3 and

7- gm no- 7{2-amino-2-(§$RfHoh QA bt dmiddf.5 dinRmiX@fR| € 4, thegabove product
I s "obt ai ne%g > g A As-oelg}lem%-carboxyl&e@ bfidhn ﬁp EXAMPLE 9
7-[D-2-a SQ)mP as the & peoi do] - 3- 35
degc et oTE SR %%ngPaﬂrr@ '@14cfy° l“"mﬁ)m‘am‘m Jgg"gﬁg acid. ]35

By utilizing 544 ng. of net hM@@ﬁpacet ate enam ne of..

D& am no- 3- (ﬂ-[-ZFmﬁﬂOG)(yA-cydohexadxenyl)promoilaiﬁddt-yG(l-phﬁlih&ﬁh enyl ) propignic acid

igglhgposagil@fl&%ﬂqp &g':%@s Eﬁ%ﬁéﬁ%ggﬁ?mmﬁ i s obtai ned.

EXAMPL Espdfdnic acid. 40

7- %orZ am no-2-(1, 4-cycl ohexadl enyI )acet am do] 3-(1-pyridini um(’rﬂ%t hyl ) - 40

[ eTr] cephem 4 ocx-I_ 1 gt hi npound i s tained as the
acetate by utlﬂ?z Qg\&gﬁj 1;, ;r,‘,,' gl cedure

enpl oyi ng Thif &n@ﬁﬂnﬂ@-&d&dégﬁye&ﬁﬁw&d acatcwgeﬁkﬂl%phal osporani c acid.

EXANPL Ecetidre employddg 7 - {2 - amino - (4 methoxy - 1,4 - cyclohexadienyl)propion-
7-$%2- arrf"Fl’S‘ﬂgePé’ihsB‘“ﬁ‘%f%exadl enyI ) pr opi onami do[ - 3- (1- pyri di ni¥m 45
met hyl )-[err]-cephem 4-carboxyl ate



This conpound is obtained as the acetate by utilizing part 5 of the

general pro- cedure enploying 7 - [2 - amno - 3 - (1,4 -
cycl ohexadi enyl ) propi onam do] cephal o- sporani ¢ aci d. 50
EXAMPLE 12 , 50

7-[ 2-am no- 3- (4- met hoxy- 1, 4- cycl ohexadi enyl ) propi onam do[ -3-
(1-pyridiniumethyl)-[err]-cephem 4-carboxyl ate ~ This

conpound is obtai ned as the acetate by ut art 5 of t he gener al
prgP ga cedure enmploying 7 - y _ié-k%“"g p o _E__

cycl ohexadi enyl ) pr opi on- 55 am dohx,@@mﬁ ospor ani ¢ acid. .
55 . 7-[2-amino-2-(1 4-cyclohexad1enyl)—acetanudo = o~

7-[2-am no-2-(1, 4- cycl 0 xuesle(‘jlofe%g z-ace{s} ci ?:g’g?cet ogploghw acid a8 ::é
1

sporanlc acid | gcton he Ia oy 5 ¢
7-[2-am no-2-1, 4- cycf’y%gmﬁbnéart\er acet am do c%emﬁal ospora veg acid as 5

the starting materl al in part of the general Procedure gi ves the Iactone
as the 5 hydrocplé)rld 41 4-coclohexadi EXAM] PLE 1.3 conhal
EXAMVPLE 14 -[2-amino-3-(1, -cyco exadieny] )propxonanu 0]-3-deacetylcephalosporanic

7-[ 2-am no- 3- ( Lip4- cycl ohexa@lbfensza)ﬁfoqp(n @Jaﬁnmf%o ienghppaatiydiesHaligbasp aiani C 10
acid | actone 10 as the stfiting materiabfin part 6 of the general procedure gives the lactone as the
7-[2-am no-3-(1, 4- cy‘é?ld’fﬁ‘ﬁé%’éﬁl enyl ) pr opi onani do] cephal osporanic acid 10

as the starting material in part-6 of theggepara procedure gives the

| act one as the hy dr asIhb-@hin6let-methoxy-1 L4=cyclohexadienyl)methylpenicillin '

EXAMPLE 15 15 By substituting DL-4-methoxyphenyl glycine' for the D-phenyl glycine in part a 15,

DL-[err]-am no- (4- neffmpéildn%mﬁefﬁ@ﬂf“éﬁ}iﬂ ProceAupfyof FEHmRAL 1. (the fbops product

By substituting DL 427 oxyphenyl gl yci ngxabueis i1 D- phenyl glycine in part

a 15 of Exanpi{DL-D-aniii-20(¢- a2 thatysiot-éydblietidlenyfadetamidplaphdadpiramicoicidEx anpl e

1, the above pr29duct By making jthe sulistityfioneef] DL-4-methoxyphenyl glycine as in Example 15 and 20

EXAMPLE 16 further sx}bst1nt11t11ngb7—annnocephalosporamc for the 6-ammopemc1llan1c acid in part c

7- [ DL- 2- am no- 2- ( 4- rretEﬁa%eli 5a Ve ugisao F“enﬁyl ) acet ani do] cephal osporani c

acid 20 - By maki ng the substl tutlsnmiﬂ DL- 4- et hoxyphenyl gl yci ne
-1peifiylapine)-dd dhesagi yl penicillin

as in Exanple 1% and t?f%j? F% .
. ) e 1 25

7- ani nocephal osPor anjg a&é’?‘a‘éﬁ‘ AL Brocude S e produc

of Exanple 1, the ab@\betafaédoduct |s obt ai. ned. -

EXAMPLE 17 S EXAMPLE 18

DL-[err]-(N-nethyl am n ‘|

By substituti ng%?/\l- maf,ﬂg °n i&éﬁyﬁﬁiyg}%g ﬁ%ﬁf&fﬁ IPFT' par £
a 25 and otherw se. fO||OWI ng t he pr ocedure of Exanple.
1, the above pr oduct _ : |s obt ai ned. EXAMPLE 19 '
DL-[err]-(N, N ciset hm@sﬁmﬁ“ﬁfﬁ&w@?ﬁﬁ%ﬁﬁ”&’bﬁl&ﬁé& Zﬁ"ﬁinﬁ f%‘ e 3
Fol | owi ng t he pr ocedzigt-gtlo Dacedc avid, udiumset S Exanipleniyc,i- shioveedompdund)l. -

30 phenyl gl jebwiaed or ‘D phenyl “glyci ne £J1ere i s obtained the above

conpound. ino~(1, hexadieny] }mﬁpﬁﬁg
DL-Terr]-(N, Nmthylamemeglmf\fﬁ(“'cyo w “s'd’bsolved
By substitution of Din-j0emk|of (af,0NH AN mehylmm)dr(xmeéhem}tml himpmaﬂmmyﬂ thaceti c

acid 35 (1.115 nivlrenyi ﬂFN@“S‘biﬂihEm"F%talt for the nethyl acetoacetate
enam ne of D-2-am no- 35 - 2-( 1, 4- gy} gxadi enyl ) acetic acid,
sodiumsalt in Exanple 1 p[D.z-hﬁnahgyecya amido]-cephBsporedicthdid d .

EXAMPLE 20 5. - A nge um Sbltcycl ohexadi enyl ) met hy| 45

D-[err]-anino- (1, 4- citl SERad ke EOUF PN Y dgrde Sieg

in 10 mM. of an 0.01 N aqueous so lum hydr oxi de sol ution: Lyophilization of"
tE?(iNPLE o sgl ution ylwgdgﬂgﬁld‘?éd I?muaodl um sal t. o | 5
7-[ D-2-am no-2- (1, 4-cycl ohexadl enyl )acet ami do] - cephal osporani ¢ acid, 45

sodi um sal t - One -
mllinole of 7-[D 2-am no-2-(1,4-cycl oh§ _'i-_e_lﬁfl cet am do] - cephal ospor ani c
acid is dissolved in 10 nl. of am 0.10 %

penicillin, sodium Salﬁ@ llunole of 7-e[ %;rgq% lgxquenyl)aoemnu o cephalosporamc '
! a uec

: 720 sedi.um" hydroxi de sol ution
which is t hen | yophl li-zed: to( _u Sh-he—s éLl_g sodi um sal t.



X

VWHAT WE CLAIM I S: - 1. A conpound of the fornula
276 axa AN lllll i llll i 5
EXAI\/PLE 13

7-[2-anm.no-2-(1, 4- cyclohexadlenyl) 1 do] - 3- deacet yl cephal o-
.spor ani acid l_actaone 1%%%5?4'“ The use of i
7- [ 2-am no- 2- (1, 4- cycl ohexadi enyl ) pggbaisdo] cephal.ospor ani c acid as

5 the starti ng-pRinib2ql,4icytlopéxhdiendl)-adetainiiid) -geassMeptialoocedir e gives the

lactone as the __ 5 sporanic acidhlgadmechl or.i de.
“EXAMPLE 1 4 The use. of 7-[2-amino-2-(1 4-cyclohexadxenyl)acetanndo]cephalosporamc acid as e

7-[ 2- anno: 31?@0%"@0 &7 aé)f’é FPErR P B SR BRRSHlTe. 8velie Mpre B IS ospgranl c i

acid | actone The use of

7-[ 2- am no- 3- (1 xad EoHam do] cephal osporanic acid 10
as the starting é gr(?“'ﬁy k?ﬁ‘?’%d' %&‘ "(‘-JT? Josrbelesgerrnic gi ves the

I actonej@s the The use of 7-[2-amino-3-(1,4-cyc 56%;1 prpl09§mdo]cephalosporan1c acid 10

EXAMPLE 15 as the starting material in part 6 of the general procedure gives the lactone as the
DL- a- ami no- (llydmé%ﬂh@ﬁw 1, 4- cycl ohexadi enyl ) met hyl penicillin 15

..By substituting DL-4- met hoxyphenyl g gl %G Be for the D phenyl glycine in part -
a 15 DL-qa-amiff (4-5&6618{3}:[&- dycRBRFadRhil BicyHenidilgh | OWi ng t he

rocedut® of Exgyrplbsltqungtm-ab eny] Qlycine for the D-phenyl glycine in part BS obt5ai ned.
MPLE 16 of Example 1 and otherwise followmg the procedure of Example 1, the above product

[ DL- 2- ami nd- ‘?m(nﬁ ‘met hoxy- 1, 4- cycgQhgxesdl enyl ) acet am do] cephal ospor ani c

cid 7- Dlzﬂammo-2-(4-metﬁi;&ynp,leym@eiabﬁywb@mds]wphmmimc acid
- 4- metth oxypheﬁy ¢ prbstigusion pf Pleetrrpsithoxypbenalglycing @ in Example 15 and 20

urther subs lgfg;g;nple ’theggxﬂpgfegp gggggsﬁ%fr%wemewellewaaﬁdnbmFc. | I ani ¢

acid in part le 1, the above product is

“obt ai ned. EXAMPLE 17 EXAVPLE 17
DL-a- (N thyI a
o subetf il e Ee I Ol s e i part
a is obtained. 1! the - |
procedure of Exanpl e 1 t he above ExABPHECTS |s obt ai ned.
EXAMPL L-a-(N. N-dunethylammo)-(1,4-cyclohexad1eny1)acetlc acid
DL Terr (N %Tﬁq '%qg‘g gsg?‘;f‘éx Fﬁgﬂgj‘g iyl %

Fol T ow ng t roceaur e ut’ substltutlng
NN- di et hyl - EXAMPLE ls'phenyl1 gth nehf or D phenyl

€1 €

gl yci ne ther e | ﬁ % tution qﬁaamém‘i?(lﬁ-cyclogexgﬁﬁmyl)iceuc ac:ld
EXAMPLE3519 (1.115 mmole) as the sodxum salt for the methyl acetoacetate enamme of D-2-amin 35
DL-Terr]-(N, hk(!in cﬁmlme)uc(a&xdﬂsomﬁlsahaxmh@ Ty1 e Ebsbe @eipodatl] | i

By substitut llsoqbtamedDL [ err]-(NN-dinet é‘ am no) - (1, 4- cycl ohexadi enyl ).acetic

ﬂxylh;?enf?:x 911 Um s: sal LI for the nethyl

~acid % }% UL
acet oacgg at e en@Hé Hﬂlnﬁ le 8L(1,4-cyelohexadienyl)methyl pemcﬂhn is dissolved
- (1, 4- cycl ohex@dilestydn) @CEN syuens dudmoﬂy&uﬂdsablﬁnanﬁipaﬂrmh& &f the t he above

o) npo un d solution ylelds the desired soqngn %b.t a| n ed

“D-[err]-Amno- (1, stfmQhﬁiaexa,dlcwwskimmybaitaxﬁe@@hhlbd isagd,um sal t

40 45 (One 51 | I'i ol efgf D% [err ogaimsa}bh (%1 41)cyc oh]exaﬁth1 enyl ) met hysl
penicillin |s ° -2-amino-2-(1,4-cyclohexadienyla aoggoragy 0. 01 N
aqueous sodi gi‘f}s ) td“ iu;iﬁggﬁmdmw? T°d‘éf?‘|}8f’| ﬁg ich 35

solution yields't de5|re sodi um sal
EXAMPLE 21 WHAT WE CLAIM IS:—

7-[ D- 2- 3 no- 2- élAﬂ‘E%P‘bﬁfe‘}?Elcﬁ?"@Hlﬁl ) acet am do] - cephal ospor ani c aci ¢80




45 sodi um sal t
45 One mllinole of
7- [ D- 2- am no- 2—( 1,4- cycl ohexadi enyl ) acet am do} -cephatosporanic  —

acid is dissolved in 10 m. of an 0.10 N aqueous sodi um hydroxi de sol ution

which is o then | yophilized to produce the solid SOdI um
salt. VWHAT WE CLAIM I S: - 50

1. A conpound of the fornula _

509 - - c[ern] 9 1,276,314 1,278 314 .

g wherer.n A1 a 6- amnopenlculanlc acid norety (Ilnkedthrough its
6- am no 1 v

_6-ammopemc!d m%%ﬁgyﬂﬁ%@p g@?fet y (linked -
“%%”-1 m Qih is hydrozeld 61 0W&ower al kyl or

through g z

Lower al mgns reraﬁclmsﬁg[lgzz,s’]oﬂ,a[ﬂmtihma[ err] and_ err] each is hydrogen or
| ovier 2. Al qeppoundypf e formula2 and n is 0, 1 2, 3 or 4, or a $alt thereof.
5 2. A conpound of -the formula . 5
[err] . _wherein &/ [err] _ - or 10 '

10 " Ris hydr og

V\Bf\ &yl or a salt forming ion, Xis
hydr:ogen, ::l.ower -al kanoyl o

ohe radical -of a nitrogen base, or

together X and R are a bon J r-hgn and ~oxygen in a lactone
ring, Rlerr] is hydrogen, IOvve or |ower al koxy, Rerr], Rerr],
Rlerr], Rkerr]. ~ and Rerr eac |s hydrogen or |lower alkyl and n is O,
1, 2 3@; 4Aor a salt t hereof. 15 3. A conpound of the formula
15 [P A% - wherein R _Rlerr], Rerr], Rerr], Rerr], Rerr],
Rlerr] and n each has the sane ﬁ\gchaaéln Cla|m2 4. A
corrpound of the for rruI a“””""” \cw

: H

or
N
-/V/I—-e'ﬂ— CH \cwg_ _ SRR :
10 L U ] . 10

0 — -
0~ \ P
. caa/? .
R is h}rdroge'n, lower alkyl or a salt forming ion, X is h&droge’n, lower alkanoyloxy or
the radjcal of a nitrogen base, or together X and R are a bond joining carbon and
oxygen in a lactone ring, R' is hydrogen, lower alkyl or lower alkoxy, R2, R R R®

and R® each is hydrogen or lower alkyl and n is 0, 1, 2, 3 or 4, or a salt thereof.
15 3. A compound of the formula _ B 15

RV
c),,—-é-——?’-—m—f/r—-a{ N

c-.,,.y -
04’

Y4

wherein R, R%, R?, R?, R% R%, R® and n each has the same meaning as in Claim 2.
4. A compound of the formula

If/

' RS /r6
\Q@" Yy
' \
(?n—f—-c——/v;/— cﬁ—cﬂ/ \Cl‘h'z
b3 e -
” /f | 0 ,C' C-CH?X

N\,
LR R




[err] 10 1, 276, 314
10 wherein Rerr], R[err] R[err] Rerr], R[err] and Rl err] and
n each has-the—sare—eartRg—as—+r—Cca-m—2; ~R-i+s—hydrogen,—an -
al kali metal cation or |ower alkyl and X is hydrogen or | ower
al kanoyl oxy. 5. A compound as clained in daim3 whereinnis
0 and R, Rerr] Rerr], Rerr] and Rerr] 5 each is hydrogen.
6. A conpound as clainmed in Claim3 wherein nis 0, Rerr],

R[err] Rlerr] ignd Rlerr] each is - 1zhyﬁaogen and R is an.alkali 10
metal ion. A t,uupuuud as—ctarmed—mCrarnr3—wherer T TS
1, and R, Rerr], Rﬁm:re R, BPERY R, RR[aed R} andRf excr b asthesamemeana:adﬂq@aun]%each :
is hydrogen. 10 . ‘R is hydregen, an alsgfomemlcrasen o loferalylisnd & BilgdroseIBlo®Fh n is ~
1, Rerr] is net hoxﬁ“‘“"%‘ﬁmmﬁ[aercammamawhe;egmsoandk Rl RS
R[err] each i s shydr egRfs hydrogen. . A compound -as cf ai’ med in-Caims
wherein n is O, R[eglr :gqef:nqdmgt}?w :llﬁ-lﬁ‘bwalamﬁvehere]nnlso R, R, Ripod Rl ek 5 each
i s hydrogen. 1 AR ned ;i grgin n
is 0 R Rerr], R[%Jiqeaﬁmguuﬁrasd& m ﬂ%lm \ghe%nnlslﬂld(sﬂ,ﬁiyg%glé\é\,ﬁ éﬁd X is
acet oxy. 10 8. A compound as claxmed in Claim 3 wherein n is 1, R! 1s'|45ethoxy, R% R% RY, 10 -
11. A conpound as c[Ralantb mh@ kyidreged. wherein n i s R[) RLerr JRerr]
and Rlerr] each is R“ each o Elpfmedyiny g‘“ﬁ’cﬁf"’!ﬁ?“ Bt ORR %méﬁ % Bal% net al
'an - fz yi d&s?:z%eh@h@ﬂnhﬂvh@e%‘ﬂs‘b }Nﬂﬁf Q!F]ananﬁﬁld‘]- R

err err] 5K ee lS ¢n| g0 dctox: an er] each is roge
and X i s acet oxy. S 1. A compound zs3 d hmnellsaq,ﬁéd“*%s aad Bf pac '
wherein n is 1,” Rl er¥yy :s nc%ﬁ iy g’%]emn 8 1, R, R, R, R=Rher1{6]
Rlerr] and R[err] eaﬁhm saciﬂ yRSER 8 doSioxgC el 0X
conpound as cl aé ned mB;IMcomp@uWaro&wmdnn icigin()4 wﬂr&n I[l]ls ISR riee tathoxy, R*Rpérr] 20

- "eaalis lydro
ﬂ_)er'ra\] conpound agnglzgz[ b 5 %@g&ﬁﬁ Wlhgtelﬁndﬁg glséte@?’fy] “Herr],

R[err] Rlerr] and 25 1s. A%nigak‘a a¢ Sai 'ELQE&D4Wheremn1s0andR R}, RY, RS, R‘and

25 16X ¢¥dccs doged- as clainmed in claim4 v\,he‘l= ein.nis 25
Rerr]. Rer], Aoy b MO s A yBb Bt el 5 an
al kali nmetal ion. 17. Acomound clai CRBLDEnRA &3l SRR, R 1) 1) 1, 4, :
wherein n is 1, andRRand{Xeda en], R[err] err], R[err]

claim4 whereinn i & n err gRLerr],
Rlerr], Rerr], R[elne]and la'?ﬁpwgm lsO R OX)X\andoIr{’rﬁodnd as

clainmed in cl alé%n 4 whee®i7n [R - |a32116 2 e,vfr ]cydoaexndienhl)hwanﬁm R[-e(ll F JpyrichRfiew-r | , »
Rlerr] and X eagh i &€ ~4-Carnoxy. (1
- cycl ohexadi enyl ) aggf, ?glamm’sz @’4fYLCbhexfﬂ}?‘?’W“ﬂ;ﬂBfgammpmmmmc acid
get hyl)-[err] - cephem 42za bawydnataclaimed in claim 1 substantnally as hereinbefore described in -
5 .

21 any of the Examples.
7-[ 2-am no- 2- (1, 4- cycl ohexadi enyl ) acet go]: 3] deacet yl cephal ospor ani c acid

Rlerr] and X edeh |s h %I g wsbas Clalmed in claim 4 ghergin @owpo&‘n@lnn@ovlaad Rdd i n30
ls

| act one., 22. A corrpound 'n claim1 substantially

as herei nbefore described in Cfﬁﬂgted)i’at rrpl es.

For the Applicants, - : 9—10 Staple Inn : : D. YOUNG &
¥ - L°ndg‘;WC§ﬁJFPer ed Patent Agents,

9-10 Staple Inn, Printed for Her Ma.]estys Sta.txonery ce, by the Courier Press, Lea mv 7RD.

Printed for Her Mj es‘fbhs'hmil % gﬁ Il,atger?ié(r)ﬂy‘ﬁ 3;%333%“ B&E&?&é‘ﬂ"r ?nér“%%ﬂ’qﬁﬁl‘

Leam ngton Spa, 1972. Publ i shed by The Pat ent O‘fl ce, 25

Sout hanpt on Bui | di ngs, London, WC2A | AY, from

whi ch copi es may be obt ained.

TET LM s W



