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t hi sihydr ogen ay diraipcsitvhend Ssenogadt bamtahmd spebigityi byuBkbsielld bideris posi ti on

of . t he ac¥l ur eise8 2 Ag é‘%ﬁfﬁgfi?ﬂ“’( negessani| yUsrAe%%Iﬁ%"ssﬁfﬁ&% tmfh;% g,gi‘l)er eni0 way

of synthesi si ng,j, g any of infections Ion

pr OVI des new peBdatvel bakdisa, Qfowwag e NeY /At cApablndt affectively combadiby K@bdidlla
infections. Carbenicillin (USA Patent Specifications 3,142,673 and 3,282 926) is only
15 effective in man in the case of infections by I\lebszella b.IClel 1q if it is administered in 15

continuing high doses, such as are only achieved by infusion.
6-(a-3-Acylurcidoacetamido)-penicillanic acids are described in Netherlands Patent

Application Nos. 6,901,646 and 6,908,909 and in US Patents Nos. 3,479,339,
3,483,188, 3,481,922 and German Offenlegungsschrift 1,959,920 but ali 3-acylureido

20 acetamidopenicillanic acids described and claimed in these patents and applications 20
possess, in contrast to those of the present invention, a hydrogen arom on the nitrogen
atom present in the 3-position in the acylurcido group. The presence of this hydrogen
atom and the absence of another substituent at this pecition of the acylureide group
in part necessarily results from the different way of synthesising these penicillins.

25 The present invention provides new penicillins of the general formula:— 25
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1, 301, 962 2 3 in which

general fornmula -- Ais a group of the general forrrula' - CON- [|n Wmch
_-gener al—-ormH-ac—{2—{(3)—ar ; hydrogemnatom = ;

al kyl', al kenyl, cycloal kyl or cycl oal kenyl gr oup vvlth 5 up to ten car bon

atoms, or a vi nyI arylvinyl, nono-, .di-, or tri-halo (lower alkyl), (Iower

al kyl )-am nc, di (I o er al kyl )-am no« nonoaryl am no, aryl (lower alkyl) am no
or aryloxy group, or an al koxy or aral koxy group with up to ei ght car bon

atons, or a cycl oal koxy group v¥| tp 4p to seven carbon atons, a group, of
theZgeneral forpula: - 10 ,301,9 (lower alkyl) J ﬁ 3
(5); in which general formula:-L0 (| ower al kyl) -S-V (6);
[err] . Ais a group of the general formula: — (7); (lower alkyl)-0O CO V-

(8); 5 di(lower alkyl)arrino COV— (9); 15

R2 q 15 10 [err] 3
1,301,962 X—CO—N— (2) K ) @) 611.6) _ﬂ[/éw_] [ i(®, whi ch gener al

formul ae (5) to(ZD) Vis ablvalent organl(\ra«dfcal with 1 to 3 carbon
atons; 15 nis 0, 1 or 22 and [err] which may be the
same or diffiehRleral BRRIRAS 3PS 0gen, chlori ne, 10 10 brom ne, iodine

or f4 uori ne Xais @QrRydrogen Atch, brf £, aum l’kédylagcﬁbal(\jl(w\/e}rdoakchylg)’cam“ﬁlb di 61 owner 10
al kyl )ar nlprto-t@a‘rabmnwons,l @vﬁelrfm!a;l mxwom E%Prionoil- lopy halﬁal ‘Pg(‘}f( ’é‘éﬁbonyl | ower

al kanoyl dietyer pllcle &‘1’” Lo ;ﬂtge%iﬁgz‘:'afban (to%f“fo Y uor onct hyl
group; | )élo%ké[}g%c;a%ﬁuhuﬁtd‘ } arbok ﬁ%aﬁit?% p il 1 Kenyl group with up
to ten carbon atons, or a vi ny| pr openy nono- , -, or t.i-halo (Iower
al kyl0) , aryl, or het(écr“@cylkﬂl)i erngrtrp, or an arai Kﬂkyl group with up to eight
carbon atons; -<-Z- valee group of the fQrmula:-- [err] 20

(252) 4 el 25ER G} 1,301, 962

4 (26); or [err] [inNwad-eh—general formula (21) (®p (27) mis 3, 4 or 5 and
the arrow [err] neans that the twy free val enci e§<>_of the group Z are not
arbitrarily joined t&@%*hoRGnEOcY— @) '

5
di(lower alkyDamino-CO—V— ¢)H
. R, | - |
. _ (CH,), ~
15 ,92@ "D (10); 15
93 _ . : 10
——
’?/ j’(a"g);,*
S (11); 15
Ry .
A (12
| /—Ev,}— (12)
| "/ﬁj*’”z}ﬁ‘ (13);
Rg 0
D= (14); 20
.‘.'\\Iv/s
AT 20
20 N_ N (15);



5 atons of the group

55 [err] (3) but are oriented as indicated
by the—a++emr+——43ﬂﬂ}—&—dkva#eﬁ%—g+eﬂﬁ— anrg—n parttewtar—a—group of the
general formula: - [err] 1,301, 9 62

5 [err] 5 i n which general fornulae (32) to (41): Eis
a, oxygbn or sul phur atom 5 : « Gis a hydrogen atomor a |ower alkyl
grpup 5 [err] are as defined in,claim

_1:“the arPoman t he dival ent _group rLé?Hgﬁ

Treans that .the two free valenci es

of the group Q are not arbitraril 10|ne1 to the two nitrogen atons of the

group {err] 10

but are orie E‘d‘ﬁas mdi cat ed bv the anigyw.

10 Mis a group of the general fornufa§>\k§rr] 15

fornmul ae (42),

(43) and (44),

have the neani ngs given above.] B is a group of the general

[err] [in which general fornmnulae (%3;,

20 i be the same or different, are @Qp (a hydrogen or
ai

| ower al kyl,
alskyl sul phonyl ,

| ower 20 al koxy, Iomer

, (30) and (31
o ( h%ﬂ”

i n which genera

15 E'and G

formul a: -

err] which may
en atomor a -
yI ¥%i o, lower alkylthionyl, |ower

nitro, di(lower alkyl) am no, |ower alkanoylam no. hydroxy,

or | ower al kanoyl oxv group], and qphr' regards the chiral ky centre

[err] ﬁan have either of the two i - and"S- stereor@Pic
con. |gurat|ons and the salts of the penicillins. The invention covers
not ‘'only pure R and S-stercoisoners.. but also mixtures of 25 these

i s®ners in any proportions. The saltsﬂtothlch the invention nore

partlcularly rel ates are the non-toxif

whi ch ;nclude salts of the acid carboxyl

6 i
tol crat ed

pot assi um_ magnesi um cal cium ‘al Gt

non-t oXi ¢ 3

[err]é

dibenzglanine-N—benzyl [err]-phenyl et hyl ani ne,
hvyl nor phollinrgich ganetal fodmeldi) wacphol i ne,
dﬁydrbabl etyl am Ngsa Wﬂl‘ﬁnt%&asmd@h&ld*ﬂ%ém %Qﬂsk#ﬁmtww encdi am ne,

[vipiporidine 7 QEIRP A Ags L Ee DARLBESN ASTh kGl SLH Salts of

5 Nme

al | kVI ami nes, 5 procai neg &%

suc®

ctutlcally t ol@Petred salts,

7 The above menti cned non tOXIC pharnaceutically
salts of the acid carboxyl %ro such as

sodi um

and ammoni um
substituted anmoni um sahis t h am nes

1- cphenam ne,

salts, .and
sas di-~ and

N- | ower

pcnicid bromine, iodine or flucrine atom or a nitro, nitrile, d1(10vwr alkylamine, di(lower 10
alkyl)amino-carbonyl, lower alkanoylamino, lower Ll‘\ouc:arpoml, lower alkanoyioxy,
lower alkyl, lower aikexy, sulphamyl, or triflucromethyl group;]
Y is an aolkyl, alkenyl, cycloalkyl or cycloalkenyl group with up to ten carbon
atoms, or a vinyl, propenyl, mono-, di-, or ti-haio {lower alkyl), aryi, or heterocyclic 15
i 15 group, or an aralkyl group with up 1o eight carbon aroms; 2
i ~{-Z— is a divalent group of the formula: -
~H i (1); -
~<H €y [@2); '
(lower alkyl)
-0 Ci.é-l},;_f (23);
A ~5-{CH e (24; 2
t ;
20 _=("W2“ .
: (25);
: Y



The term™"
meani ng
with

in "di-lower alkylanm no ",

al kyl

| ower al kyl "
5 10

is to be understood,

in the prescnt invention, as
both a straight- chaln and a branched al kyl group
such as

the term " -lower alkyl-

part of the particular group. Preferred groups "

A—cofi—10 junetton—wth—ot her—groups,

" only relates to the
B " are the phenyl,

p- met hyl t hi ophenyl ,

p- et hyl phenyl ,

'p- met hoxyphenyl ,

p- chl or ophenyl

and

thlenvl

(2) groups.

15

The chirality centre [err]

is preferabl

t he R—conf

i quration.

1,301,962

process for the preparation of the above penicillins and salts in which

6- anlnopcn|C|IIan|c acid (45) or<-¥42 onpound of the general
[err] in which R Rs and [£r
groups having up to 6 carbon ato

(47):

[err]

/IS reacted at a

formula (46) or

] are the same or de®¥&rent aikyl

tenperature of -30 to
a: - * 25

25 @ %odified at the

car boxyl

group,

20 defi ned béWéVthArgé'te

accor @i ng

t at
t

B and C* are as

%E%?waﬁ rrer“?.m%’%’“ THe U opendgng

+500 C. wth a carboxylic acid of t he general fornul
<GV =CH35( 48)
i n which eneral fornula 48) A,
formﬂa
JZ%g“g ?"o‘f‘f §t §hed‘?‘%‘t?l
/71 (Serial No. 30 1, 301, 961) .

appllcatlon

36 The reaction in the process ac %ﬂﬂlng to the present

O J lealcn grong

b vention is,
in an anhy rous or aqueous
ggngral f onnul a

wh

S

en

annhydrous sol vent,

~6-ami no- pencillanic acid is used Z arrled out
sol vent, |n the presenc e of .a

(46) or %u re or;n(; tp?@sgemd:cat fhe a"rov(gi,I]? |%e out
free of hy oxy groups Wt h or mnthout the 35
35 6

addi ti on of a base.
1, 301, 962

7 The car boxyl

group of the-eapbp

may be nodified by either

(i)

y+9—ae;ﬁs of the gengepl
i"n®3Uch a carboxylic aci

formul a (48)
d with about

one nol ar equival ent of

rea?
a conpoun

of the general

formul ae: 10

formula (49), (50),

or (52):

5 [err]

i n which genera

above;

[err] is as defined

[err] may have theasane neaﬁlng as F%rr] and in adidtion may be a

phenylie gr oup;

[err] LSéa4d

[err] 3Prrr] andigWis a

(81,

hal ogen atom 15

noaﬁﬁydrous

Jigg%uﬁaL_

i nerkt

@ §ani.c solvent in the

presence of about one nDI r equival ent of & base at a tenperature oi about

[err] (ii) by converting a carbosylic acid of the general formula (48) into
the corres- pondi ng carbvalic aci@ derikahy%,of he general formula (53)
. = 0, L20r 3 :
0 () _—“LC}— 'y (34
G G pPtg=
1, 2o0r3
e g
e te) - L0 .
N ‘f700rff~| T?70(”7’ (39
G a G
15
6 6 [pond g
Ly [13 o or
3 (?; C=C \CI./Y P+ g (36);
GP \”) 6 =0or 1
q anm’g—
? CI‘ G G = Qor 1]
I 1
Iy - 37
A=) | ey 20
G M G =Qor 1
? e [ |
£y { - =
~<——\-(’:/P = ﬁgﬁg—v— (3 25
G WA, 67
2

15 The i nvention further;ﬁrOV|des a ‘

s
-



[err] 20 in which [err] are as defined above and U represents a -CN

and/ or 20 -COO | ower al kyl radical. The carboxvlic aci

d

deri vatives—of-—the—generat—formuta (53)—may be—prepared by36———

reaeting a conpound of the general fornula (54). U 35
[err] - S 1, 301, 962

8 5 9.in which Uis as dened!d@Bb%, in an anhydrous inert or@anic

) Lerr“] the presence of at |east one nolar equivalent of a tertiar organnic

base, at a tenprature of from /‘"",_: 2N 6 [err] with
nol ar équi val ent of thionyl cf+@ de, to obtdigp_an intermedi %e pro
with one nolar equival ent of base\mégr ochkortde being forme

i nternmedi ate product is then reacte

one
duct

Th

e

2w théut isolation and in the presence

of a 5 5 further nolar equivalent of a base, with a nolar

cqui valg'_ent of the carbo ¢ acid of t

he

general formula (48) at wlenpe@dswre of about [erz,]_/to gi vé‘“tghe nodi fi ed
carboxylic acid of the general formula (53) This invention thus not only
proyi des new conp @ik gwhiaClomuill (12he dmeat ment 10 of infections by

10 i @ Kl ebsi 1F?§h}31§ 8] r”’“é’r’%“‘b%?‘é” with | ow dosage, to giv
val uabl e t her apeu 5.0 B
of the$e NEW CQFRRP NS ndvhikiGirilySjoiaeoo theQiivo hifoges Wookhs of delg@tp on to t he
proce5$es known from the literature for, the acylation of 6-

gram positive andgsrmnegabbwa@act eria, paricularly by strains of

e 5

am no- penl cillanic acid. 15 I@ carrying out the pr ocess of the
i nvention using 6-ani no-pen cillani caaci W- the 15 (4 15 nodified

carboxylic acid of general formula- (48;Q/preferably in the fonn of

a

10

ST e Bl AT S07 Dt @i e haP OGRS SecRncicgr dE OdUCt i On

solution in an anhydrous inert organic solvent, is brought togethc with a

sol uti on ¥ 6- &Hi Wdcvt%ﬁﬁghea’em in water or in an aqueous or
anhydr pus or gani c* 6?9’8}‘&" g

the cafboxylic acids nodified at the ca
exagpl e, acetone, tetrahydrofurane.

boxyl 20 group are, fo
di et hyi f or man{4de, di -

10

r

OB?“eSeEce of a base. Suitable solvents for

20 net pyl sul phoxi de and hexanet hyl phospp 3’(3 éoéé d triainide for an aoueous
reacti pn nedium and preferably mnet hyI ehe chl oride and chl orof onn for an

anhydr pus reaction nediu TheEG am nopem Cildzadigc acid is preferab
enpl oyed in the reacti-on{ g;a
of its;.salt with a base, )r?water (brf’ln JUAS of s or 25

Iy

=@, e 2knvention as a sol ution

25
water and a water-miscibl% solvent& or in an_ g,yglr us organi c sol vent.
Suitabl e solvents for the.6-am ncpegnicillanilc acid gr its salt, apart from
water,: are preferably ac ?one tet hydrofur nc, di gxane, acetonltrl | e,

di met hyl formam de. di ne ST Jp'ho';({?

g \gohosphoric acid triam de

and i sppropanol for an aggeous rea i on rredl 81, 8¢ 2; ‘ and, in addition to

alkoxy, lower zikylthio, lower alkyithionyl, lower alkylsulphonyl, nitro, di(lower alkyl)
amino, lower alkanoylamino. hydroxy, or lower alkarovloxy group], and which, as
) regards the chiraiity centre ‘C%, can have either of the two possible R— and S—
! stereoraeric coniigurations; and the salts of these peniciliins.

The invertion covers not only pure R— and S-stercoisomers, but also mixiures of
these isomers in any propertions.
i The saits 1o which ihe invention more particularly rejates are the non-toxic
pharmaccuticaily tolerated salts, which include saits of the acid carboxyi group.

[ >
(%]

the soj vents mentioned, preferably methviendgchhoride ‘and chI or o- 30
30 formfor an anhydrous reaction rredl um I =orges tlo convert the
6amnpeg§C|IIanlca|d|iI 4af ase, tHe salt being dissaol ved
in a sblv&ht, ino q ga‘:@%g%‘g ,f!:g‘g)’g m carbonate, sodi um hydroxXfde,
sodi um bi car bonat B.isd QipGOIhE QARMNEHNTG: .po assi um and cal ci um conpounds,-
magnes% um oxi de or magnesi um carbonate or 35 . . buffer m xtures can for
exarrple be used -as bas sui-table for the purpose inthe -~ 35
35 case of an %?/lepu_s a( wat er - i ni ng reacfit,pn m xt ur e, Ahi | st
triethyl amne, “pyri di §y— l-s _ \\/I
O |
{ RS Rs 29); (30) or €3Y)
f [in which general formulac (28), (29), (30) and (31) R,, R, and R,, which may
20 be the same or different, are each a hydrogen or halegen atom or a lower alkyl, lower 20



di et hyl am ne, N-ethyl pi peridine or N-ethylnorpholine can preferably be used
in the case of an anhydrous reaction nedium The reaction, according to the
i nventi-on—ofthe—earboxyyH ¢ aetds—ef—the geﬁefai——&e————f—ornul a (48),

nodi fied at the carboxyl group, with the silylated 6-am nopenicillanic

40 - 40 acids of the general fornulae (46) and (47) is carried out
in inért _organic sol vents which dr8-%%ee of hydroxyl groups. for éxarrpl elin__
carbon tetrachhoriggy,. Mekhyh@ne,gshl QLik, depnaah-0n08er Mutek@d r 3y dr of ur ane,
benzene, digthwd edihekaranrd tpbmene,g,lThe ERaet, i gn: eaeporﬂgegmto t he

i nventi on, kiuahe ?Mn'beoxyi {ic aehasnof stlise glene al- It% Sub“lthfeér mula (48), in

the form \A@?ﬁ?ﬁg“%ben ?rf" L‘"é éfc‘l?g“nfe\vlgﬁl\\{mﬁp%yr tpug.::"l‘_;‘; phonyled ‘Il’qé‘%%anm Jo-
45 pertl ci | QRE dHebotolink Mon@N NaGHEQ o) \4@;&( aepnt g ti wIBandm can be

carried outNar- ba.d& dxbalﬁfwctrﬁ[c@cfdﬁfnam }k,—lm@cr5allt\ﬁ) quéue Qfd alh&Oarfihes A pH of about
3. As in th@l@é@@“@t@%x@htym@aﬁm@a@m ons hi gher or |ower tenperatures

than those i nditearmd piir e brax ”305‘?\ sTesth IngE° BB I ER B g the val ues3
i ndi cdPed i, éhh% other grobk AL 65 1ok BUbShEhtk A hecite Fe QS

Si de- reactlms” wnl Je1aREE W alk® paR of REFBRBINGoRXT ent | 45 and
t hese reduce tﬂnéerysd@r@hpef‘ Bdi sadhrarita eemehyytheﬁfca(btp mheylndwi,tty of the
products. Cpeth EP*‘ £y é'fh‘ﬁ H"’l@’,?é%?ﬁlr ¥owered reaction tenperatures
reducé’the spe fcpﬁ"oéf o iy lmqn(ef ip disel d ch occur.

Reacti on t ejpietias uﬁdesalr@ in Bercm 6-3&&102[:2&!’ ni@ b&d usgaro 1%ﬂp@ﬁ£f)ﬁﬂi’=ed in the
reacti on acgosra fomgult @6 dré47):aventi on, of the 55 carboxvlic acids of the

general formula (48), nodified at the car boxyl group, with - 55 the
6-arrinopenicillanic acid onIB’-lﬂ&-sa/J/f E\Q)\}:f am nopenicillanic acids of the
a

°'L11

general fornul-ae (46) and (47) Or)‘Jy in ses where the &%r boxylic acids
nodi fied at the carboxyl groyd are‘l\r@m‘ gntly stabl e, “or there is the
danger thar racem sation may occur at!ﬁg optionally acti ve centre | ocated

near the carboxyl group, can it be 50 60
advi sabl e preferably to carry out the process at reaction tenperatures
below [err] In 60 tie reaction, accordi to the invention, of the

carboxyiic acids of the geﬁjge(\“ ~f£dr muNg. £48¥, nodified at the carboxyi
group, vith the 6-am nopeni CI Lapi c_aei'k or the com pounds of the general
fornulge (46) and (47), the? feact ai can'@e reacted in @gui - ol ag

anounts. It may however be advi sabl ,u?k one of the two reactant in
excess 55 65 Co'o'r’ er to facilitate the
purification of the desired penicillin, Opgits preparation in a 65 8
1, 301, 962 9 pure form and to
increase-the yield. Thug,i i s for exanple, possible to enploy the

6- am nopeni cil l oni c col gppén\‘s of¢Azhe general fornulae(46) and
(47). in an excess of 0.4% 1/0 abaut quival ent and thereby to achi et

better utilisation of the carB@@(y‘l'l s\ag«t/ds\oé//the general formula (48).Wen

wor ki ng up the reaction 5 mg,@;ture and {48pl ating the
pcnicillin, 6-am nopenicillanic acid )‘41 V. be pr esent 5 can be
easily renoved becau-se of its good sol ubil €y 4 n aqueous mineral acids. 15
Any carboxylic acid [see forrmula (4S) which be preenr can, on the other

hand, only hewtidRay R @d Ryiatehheniaeh of Rifartia raikgli g-dup€ Mviny up r@Bcib penicillin

f or med. The“tmummeacefi abaseweragted 1 ©heS dactith erradhoylir gidd theo t he

i nvention, SPerpiiumyls:— 10 carboxylic acids of the general
formulg (48), modified at Aheocamhoful_@caup, With ?49% 25

6-am no-penicillanic acid or the corfmounds of the general Tornulae (46) and
(47) is for exanple deternmined by tHBe desired nmintenarce of a particul ar
pH \Were a r . dijustment .i s n apried,our, or is not
possi bl e or ?,g‘gfigeﬁ%ﬁ E§§’nglgt4ﬁ§§éﬁn§ré’h(fzoe 4t %hfﬁf |§3(:‘|ne Tbunts of wat crO

in the dil uent Anogtiooptbceld. for fratuingiha @énicilling and salts according to the invendon
is disclosed and claimed in ous copending application No. 16 880/71 (Serial No.
30 1,301,961). 36
The reaction in the process according to the present invenrion is, when 6-amino-
pcnﬂzllamc acid is used, carried out in an anhvdrous or aqueous solvent, in the presence
of a base. If a compound of the genera! formula (46} or (47) ) is used, the reaction is
carried out in an anhvdrous solvent, {rec of hvdroxyl groups, wich or without the
35 addition of a basc. 35



_____ -20.-

<

3
3

IR VASE VARV

=y

v O

equi val ents of base are added in the case wilere the conpounds of the

general 15 fornula (46) or

nol—

(47) are used,
-added—n t he—ease-

and.about_1:5 to_2.5

acid and an anhydrous reaction nedium are used. The working up of the

reacti:on batches for tise manufacture of.
|n%§nt|on and of their salts, in al

dﬂﬂﬂLaLL¥_anmn_LQf_QEDLQLIl

the penicillins according to the

g§gs takes place in the nanner720

20 The carboxyl i ¢ Ta6icasosof obufpeos gRNQERkyiE @f: @ ahd A8l Gariul4syRtly foeed at the

car boxyl group,MddE@hdlh
nol ar eqU|vaIent

RS lic
(5%) er (52) i éhggnhgaggﬁgﬁggﬁiﬁgﬁ(?dﬁhlc sol vent in the presence of

about ‘one nol ar equi val ent of arbase,
tertiary organi c base, at a te

pr ef er - _ 25 ably -30 C. to p O, At
thg carboxylic acids, nodified pt ¢
produced are preferably not iso ag
in mhlch thev are present, for é’react

aci d or t he conpounds of the general 30

(40)

to the |nvent|on

&igture

ar oxyll d¥oup, which

iIf the reaction nmixture for the reaction With the ani no-

bv reacting themw th about one

1 alpoybong SHISF SVEIBK ALA WEPPRY) | (50)
prefer-_25 25 “ably a
of  &dutg--60 C. to t300 C.,

pr fera@ly [err] e forns of
@%e theregy
ed, together with the sol vent
|onﬁ% th the 6-am nopenicillanic
30 formul ae (46) or
30

WlClIIanlc acid contains r gani | vént@® which are mscible with
mater for exanpl e acetone, e@;ahyﬂ&oﬁuranew i owdde, di metchgyl f or mami de,
dlnnerhylsulphOX|de or hexa thprHbsbhd&Lp/aC|d triamde, are
prefenentlally used as solvenis for the reacti©on of the carboxylic acids
(48) With the compounds (49), (50), (51) or (52) If 35
the rgaction mixture for the reactlly with nqﬁgpenicillanic aci d does
not contain 35 any water, ar |f/t e reaéilon xture for the rcaction

wi th gonpounds of the general
such as, preferably nethyl ene
addititon to the solvents nenti
possi bl e to nodify the car boxy
fornukta (48) at the carboxyl

ylic acid¥

f%TﬁuLg: (46 K1R9]47) is concerned,
chl orr

sol vent s

chl or ﬂ?ﬁh1are al gohused, in
oned. Accordlng tg the invention it is also
of 40 U 40 gener al

group -by convcrsion into the derivatives of

the ! 40 general formula: -- ferr] in which AL B, [err] and U are as
déﬁlned above. 0 Cly~—Fhirs i 5 expediently done by first
conventlng a conpound of the ge e/hl formyl a 45 o (54):

45 U I;iON:C< A C-w (54) U 55 E

anhydious, inert organic solvent, anpl e jacgt one, tetra ydrofurane
met hyl ene chloride. dioxanc, chlorofom or dinethylformanide, in the
presemce of at least, and prefetably, éhe mol Jequi val ent of a tertiary
base, ipref grabhyW@F BN@#K@MMN& at tern- 50 peraturcs of about [err]
prefefabl& -10 *Z' ;Bﬂ ﬁm?ﬂternedlgte! product by neansioof
one mol equival enfg’ favgl TARALTA RN Qﬁlﬁﬁl’igd R aﬁ‘ﬁt@“rﬁﬂy bédl?f‘i?h‘lgé‘h‘i” of base

hydro¢h|or|de belng p_E Riys—ont;
whi chii s unknown, \V§aW@®PPSQMated but i
further mlar é%?%gﬂ:é@‘fs’ S

with ‘Dne ol ar e\ tﬁga cexbm}hfo

—CO0- lovwr alkyl radical.

na@uaae product,

the constitution of
s reacted in the presence of a

ener al
TTreS~

B&§é““§%§dmﬂﬁéﬁeﬂﬁb1ywwﬂﬂéthylHm1ne

od hEneal

for rrul‘ a (48) atpoﬁdutg,ﬁhﬁﬂbad’xadAdi’d&]r:xﬁ)sf'mﬁb;ﬂwte gdn@h) rfngnhﬁ (33)

IR a8 flo%he &

i 0
|
s | -co-mv-‘r//-c< 5
i . A 0-N=C~~ <o (53
i
]
i 20 in which A, B and C* are as defined above and U represents a —CN and/er 20

36

HO—N=C<

(53)

The carboxylic acid derivatives of the genera! formula (53) may be prepared by
reacting s ccmpomd of the general formula c,-r)

D)



10 1, 301, 962
10 11 [err] preferablv -10 C. to [err]After the base hydrochloride has

“been-renoved—by fittration—the—appropri at c conpound—of —the—generat—fornmuta—

(53) can be isolated by evaporating off the solvent and can optionally be
purified by recrystallisa- tion frominert solvents or, if the substance is

no crystalline, by brief washing of a 5 solution, for cxanple in
et heg or benzene, with an aqueoysyibkrarbonate solution at as 5g 95
| ow a—tenpera e ?he—G—a-m—nvperrrtﬁ-l—anrc—acrd—used as —

starti ng ’él Iallf G o‘ft'ﬁne‘“‘?roé‘eéls?“@f’mﬁ\hﬁ @Vé’f’m or,rm $0Bt ai ned by known
met hods, %u FEASY T et= 0 1 A Cev ey o) ity I T e X e uhiqﬁq,nf)ﬂ mi cr obi ol ogi cal
or bv chem&a&mm&e@ct, #h one molar equi Fher G RON Lok 1or R lwf pimgeneral formul a
(48) Scan Bee Oletrm¢dinedprbduomis tthee ramuﬁ)owa*cutdslaudwawl m 1 e prcmxcaolb‘ 1 he general 5

f onnul a: % molar equxvalcm of a basc, with a molar crm(ﬁ&) ‘ub%y}uew ion wWith the

compounds b YRS e SIBRENES
(56) 15 Thifl inktiti6 dg:erﬂar auy biovidR kR Indd Rllich, 58 khoreadn@nd W are as
def i Wed abbinéctions by gram- oosxtnel@d'ﬁhel wenpo bwdsz, qfautd:iel) @nmaak of or muba (56) 16 n
which W gxtleéﬁﬂlg af;@lractﬁ" p P do;ag,c, to give valaable ﬂgﬂapcum. help, bu obt ai ned by
a I n i .

pocesce: SRR Kl v A o

- Sentd }am
3, 335, 621 Flnr ¢1hemgrpm ec,hc gz@ma aﬁfrhet inenganpiog Hasindfperg hetatxdftm mul a@s5(56) iRs
whi ch W &difi a*bnghc acid of general rormula (48), preferghly ?0“ ferm of] &h can be

obt ai ned g};@;ﬁa e LT f“B‘@ﬂﬁY ‘Eﬁ ! ﬂﬁ‘a@ 15 ;:;.“Zés ng‘ he ani de 20
Ni trogen gfe@Hic b haEs bl dhrmm u icb Yholi8@CH wrtaz\uniy phosgene.

25 The congpomradsfoofcng@tccmatoncf octmﬂdawft(xaﬁ) dibrmghiiodyWringmidgl dgen and A is,gan
be obt ai né&mfﬂﬁtéw!ﬂ hcmnecﬂurﬁ BOH¢ dgé@eqi s forma rgousoregcewr] in which Qis
as defi neq:fé "é cda FBEYLRE Mope 9RO PR s PRGRPY B1EH i n t he

Exanpl es @h@@@ﬁhﬁ@ﬁehﬁﬂar&f add R reaedLEpekd ihecaeRB&Alclr@pgrul ae (49), (50)
and $552) |r<S vddseticheas ai salutidneoct] itst @k adidir ebdss e wder Medh. a fﬁlnmm o8, (1866), p9s80;

Eer. 96, (3963)d p ‘mlSB'@]C selvent, Teet ingite ftgion jorea Eg’@ {igbls - The reagent
of gener al {ﬁ’ﬂh dr m\' 41;‘1,?‘ cclglﬁt éé t@ﬁ q xdl?gr;m ;ic E%@? u h<’g’j1 thvyl ethyl can
di ami ne a &\ﬁﬁktﬁ%\ff Rdrle i Iediank A A3 tifarof nSmndohs WREGY &R/ 1 cOnpound,

reacsa ng tini, midtuhn phihs geveets tr@nr@hMprLﬂaﬂbly,(n’rct’hemno:lhklmlhgand}cmbmc urea, and g4
reacting €h fPrant %ﬁ"ﬁ hcaﬁmes T i AnEgTe e ﬁsﬁnweqjgsﬁ@;‘i% to the

vent tonsE RIS L %@dm% el et e PR S bl s of the

gener al fgstaast krm m,@h dxRRI & Bdeh vl at ed

6- antano- bﬁ?f&r mes kdnafot (Emﬂﬂalcdl& xﬁs&ees geed’ae:nﬁﬁoleff@f | rmuepotedip th@ﬂd (387)] by 4she
known rret a5faq ‘EOF HetereqeRing: ﬁ%@é"l‘_’e viish i lsdplamige, 2’“ bI e, " The

Pepri des C i‘rf;?%ﬁﬂfg QS‘Q RERoline qgy preferadly fog sed i e'128) Thi s

cdse
met hod of pr%% i@:ﬂ de®r %W@Wmlcﬂfx&i[ bOthe tRLdbiRt acf of e gemBENt i Nvention.
40 40 Iormm@‘(%&,tﬁlehfﬂdlan etoarbaiyt giop, sddrehofilykire épetriopdniciliais aceior di ng t @

the |nventa¢1@?n°fvh¢%18°nfml4€9:nﬂ (40 dcﬁfﬂzdﬂagéé oup g arfiqys "Q{@‘usual manner
I s S RN

6- ani nopeni Cirhd fadios R&ohdh g Mﬂh@b @h@e fhe [Ar¥d:MlcCacQt ofsexv%&alal penicillins
am)ng"st wiirahla (483 id @siferedwipeni aodifiddray teicatbowyl drowpglwidy tha 6pmépar at |46n via a
penicillanic acid, in an agucous or warer- cont'!m-ng medium, can be carried out ar a
pH of, prcfcraolv, 6.5 10 8.0, or also at a pH of about 3.
‘As in the case of most chemical ‘reactions, higher or lower temperatures than
those indicated in the Examples can be used. However, if the values indicated in the )
56 Examples are substantially exceeded, side-reactions will occur to an increasing extent, 50 45
and these reduce the yield or disadvanrageously affect the purity of the products. On
the other hand, excessively lowered reaction temperatures reduce the speed of re-
action so much that reductions in yield can occur. Reaction temperatures of —20° C.
to -+30° C. are thercfore preferred in the reaction according to the invention, of the
55 carboxylic acids of the general formuia (48), modified at the carboxyl group, with 55
the 6-aminopenicillanic acid or the siiylated 6-amincpenicillanic acids of the general
formulae (-46) and (47). Only in cases where the carboxylic acids modified at the
carboxyl group are insufficiently stable, or there is the danger thar racemisation
may occur at an optionally active centre located near the carboxyl aroup, can it be 30
60 advisable preferably to carry out the process at reaction termperatures below —20°, In 60
the reaction, according to the invention, of the carfoxvlic acids of the general formula
(48), modified at the carboxyl group, with the 6-aminopeniciilanic acid or the com-
pounds of the gencral formulae {46) and (47), the reactants can be reacted in equi-
molar amounss. 1t may however be advisable to use one of the two reactants in excess
65 in order o facilitate the purification of the desired penicillin, or its preparation in a 65
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di fferent, unanbiguous route (fromanpicillin and the correspondi ng acid
chl oride 45 [err] compare general formula (48)1 was either not present
at all7or—onty pre=— 45 sent—tmvery sr
a conparison of the " in vitro" 10 11 :
1, 301, 962 11 bacterial [err]
of8t he thign | ayer chromar ogram “I'n an,3e1xspser| rrent to obtain the peniciklins
“accor di ng—ToTiE TIventTom via-t Trn“h‘t“n'e*usual
manner fromth aﬁgﬁ’o@};‘ i 0BER ‘di‘c't;}l 06 ftg ,h’ ____ & Sf‘Hig"i TN A
.'. HIH G & 1

am nopeni ci i | arz\h@xc@ss of 01 to abour 0.4 mol '*qunalent and 1'1@«94 d)‘iu:‘.’\@@jfcxoﬁlhiﬁuprpss' ble to

gl ate et hoxymaltltaoqagb]mﬁemmﬂ df [ thangdieralafornetd @s0fy b2€)%9 kingSip the reactibn 5

chemotshl e g{ "eld a‘relt‘ilﬂﬂ ‘l‘lycptﬂifhth heS-amamPe ’ei:itlf”@}f lag:i¢ H@lcﬁ\a&@" tlesmg’e}t in vivo
I T 1S 5 !
and in: oﬂmf‘laWs hfﬁﬁ!“ tﬁph \}W‘? % Y bdgni bition
concentration C,s Geck R ned 2 beic® b o the test
tube series dilut ﬂb«ﬂaﬂheﬂt of Wsishdﬁcﬁaﬁllditgﬂacbei mg:ozt“mgem ﬂ&fmxeﬂuoﬁ4ofhﬂur s'
i tubat i o#f a [ &x % ylicTards M@Z’]’ gnirH dpraiiedh i tht"{)?o;ﬁé\cg;‘tl ﬁfvmt ube n t hz
2 L. ”(4

di lution seri e {dﬁﬁjﬂlilg‘l @fa% cnfﬂpca]ﬁm ﬁg—ium pH. \Xherc a pjtl-p
conposi tion V\B-Snchb'ﬁ@ r@-$nc1 ALY & Rt cm‘H% b Thr is not po«axhle or sensible because
10 _Labi Lenco ( @X@leDBibsence of sufficient amounts of water 19 tg &P hmbav“ (DI Ea]) mol

1339 Nad 15 equwalc:ms of base are addgd m 111&: case v n(,r-. th ¢ HH Db t2pnses VBRCK
10 g 1;5 formula (46) or (47) are U:s 2 mo cquivalents of base are aadec%3 ( 1000
g L in the case where 6- ammon* 2 d ah 2nhvdr IO"I are us
m . The working up of the re @mé’%f- GS &@a 11-[51‘ eni@l®s MERCK arc

Regl st er ed Tr adeodtue ks Yhe i i ®ic8 P nd tof liﬁmr saifs, acdli @ans cheqipasshs ndamiar G am

éfative z2nd G‘u’m‘iﬁ_ ‘M ipepaia 'éltﬂérl a. 8)1}!1_ IarI cul g'[;noaai vant age gjyl t he 20

penicillins ac%g)[l étﬁgt A{;&ﬁ:ﬁ j[ fhhxﬁ 11 out one molar equivalent they are

effectlve bothofmcaﬂpa@ld(ase@o £ e}L folh Km,am\, ce(ﬂ@?rnlmﬂg&o@gal nst - a
anpi cuxicftlou'gumcsm@bamttm anadme omobﬂnmc kot mup fosiobt ant, prdfdrebsi el | a

bé’ct eria 2s@and %EE&‘ gqry crganiobitey f “‘I“P?%)?“ '0@1;?3" ‘tﬁﬁ‘fo Pre Ooa?e‘#;n a. 25

Fur t her nor e, 12:1 Jachl' ?x%§j.1 the o Vil & a.g qlédt %g]:%sge% it acked in

Titrojand in vnpm:;abﬂ}h@ GORES Bl @td, %ar&&eﬁun lvc & present,

tion df t he baddrrihé seaaive wntba:bdﬁédmmvpetlhél“&caﬂdml ahd exmppzamenﬁ G gbneral

aéﬁ«n nl St rm | OnfO!'Q. lac (46) or (47) If (1"..‘. I‘CIIC"IOH m]mnq:hé)rqlftq é@{tl(}nm;h&ﬁb |ta§u ncr apl y
air C 1 )

excel llent, is SEHT @TRd ORISR At B 1%”55 imedylsalplokidd and on

r epeat.ed adm nlofllhglaﬁaaluuﬁiacpnéf EacReRfamlde,| 4:D SrBeHmOdiE |lﬂgl hOsl J@zﬁs de?vxﬁélt lon are

25 stabl e to aedadionSOwe c@tfboxmeaqhtsvwa;)emmhd toimpeumay @SV €0y (1 lor (2plIfr at ed,

witi ch.i s smde ﬂyrwew r@ir\t réor é‘afrle‘t:H?fbn ﬂﬁt”rggmxeg“; l@ﬁaea”gi %rggt G whi ¢ in

these ‘cases i ngrIQlLl 0 (4 \.m % § ’Cxc ?1 cor

admi niini strati Qmoxbﬂa;nbarg Ebdédﬁlfﬂ xdnh’@rh&@l nts 1

1,301,962 According to the invention it is also possible t rmgifgy Ete I’car}mxyhc &3ls of
L general formula (48) at the carboxyl group by conversion into the derivatives of the 40
f general formula: —-
0
. 7 |
5 A-£0- M.LCA <7 3
'l ' 5 O-K=C
: v .

in which A, B, C* and U are as defined abcve.
- ™ This is expedlently done by first converting a compound of the general formula
0 s (- 45

HO—N=C< (54)
55 U

; in an anhydrous, inert organic solvent, for exarnple acetone, tetrahydrofurane, methylene
! chloride, dxoxanc, wloroform or wm.fhylm'mamfk. in the presence of at least, and
' 'Jrcf""ablv one mol cqux‘wlcm of a tertiary basc. preferably trxc'by]amme, at tem-

: 50 peratiurcs of abour —235% C. o0 4+25° C, m;ferubh —10% C., into an intermediate 50
60 ; product by means of ore mol cquivalent of thio: ayi chloride, with one mol equivaicnt

of base ]" drochloride being zor'n'd Th]o intermediaze product, the constituiion of
which is unl rown, is not isolated, but is roacted in the presence of a further molar
equivalent of an vrganic base, aiso preferably trizthvlamine, with one 1molar equivalent

55 of the carbosylic acid of goneral formula (48} 2t a temperature of about —25¢ C. 1o 55 .



13 1, 301, 962

13 [err] 14

1,301.-962 _ - — . — ... 14

15 14 15 1, 301, 962

15 suspensions, clixin, syrups, drops, granuies and [érr], ether

free-flow ng or coin- pressed into tables. The penicillins and

phar maceutical |y accpetable salts of the present invention may be
admi Hl stered pererally. 5 1,30L,38%e grour of preigrred_p“aLndﬁceuL_gaL__

conposi ti ans» Qlf., $08a ﬂl\nvel@t‘l(orio a-rﬁ)" tdhels: the base 124kl hasgeradapt ed for oral vz
adn1nrstrafmaﬁrﬁThendih&eqkn@ndeea@ﬁmﬁns1M5@d~anewmheﬁ3nm1ably t herefore per

t hose thaﬁdaabbyshew@mxpW@uwdg%eGMGnrvmrAdrér“qdhﬁbhrsmréhmrron Exanples 7
of iych dFPUERRE St @aY 3 By Hhwneny; &OVETPCTES‘I%T' and 4 ubricants =

solution, for I e 1h‘_r ar benzelie, With an agucous bicarconafe s
such’as gk qu%mj@@ Sucrdse, ‘corn an arc sodi um vii
car boxynet hyfrel 6- a*nmopcmu(l]ﬁﬁd wiosed etbkyds maell l.H ﬂﬁepr&ﬂﬂ ¢ ahd U| ose ac Te
Powdwei n, upgmdemedm nmragamammHHWthame%hb'ﬂanUAQWHﬂblﬁic aci d, agar, L;

ithar by, ogi 11c
S car I C aéF 8. gcg' rc a? PY neral fo'nmla({%ag | i i*%;nc%ﬁa(:r %rdo atldSOdl #g' l aur ¥d cor
sul ptf ate,op@ HVk OF %1 done tPate, calciuum  carbonat e

drcalcrunrphosphate and certai,n types of alunrna. The pharnaccutrcal

conposi tions of the invent HoN—@By-GPOR contai n ot her néH 15 t oxi c
adj uvants and nodifiers such ag, dyes, surfactants, perfunmes. flavouring
agents, 15 preservatives and biocides. The conpounds and 15

phar maceut eadbywRCEERIBRings § @k baoaf foldti@: invent i on nay al so be adni ni stered
parenterallv for exanple by intramuscul ar, SUBCUTANEQUS of intra- venous

injection, or. if necessary, ArCOFont i nuous drip infusi®n. A group of ba
prefgrred @gl general (DAL ?geetrrd' 68 A,COMROS &L A& bl i nventi onsare the
therefore t hasecagapes hOsnpAreFiuRred) in whic2 @ ktihde &t helfgen, The di | dents amd av
carriers lbselztaxarrdebvt ri’renesecrsoimn ¢ af Sreaiph ftcmgsefsct‘lhatl xaaath it G- active ar’

carr ppr s QBRI GRES Tl SRl ¥ s méﬁr% Ao

wat er-m S(ﬁlr zerngazm ﬁkﬂiﬂ MR Sfolived 8F tchdidh @lth sgre;ag,&aare ol I, gr oungnut oizb tic
aguceous pr op¥t enpogils efvdencaal doriulb (560l inmetidy W i9Balogen andfioismani de. A preferred s
exanpl e of a pharmaccutical conposigion of the inventin 25 b
adapted for parenteral adniistratrog is a sterile isotonjc saline aqueous '
solution of the activc ingrediem%ﬁ whit ch mav be bufferefwith a
pharmaceutical 'y acceptable buffequ¢he sol ution may oe rendered isotonic

in any known manner, for exanple by the |ncorporat|on of sodium chloride
and/ or gl GEHEEbmiag Pyl ﬂfli%‘ﬁ%”é&‘i‘r“ﬂle““ﬁ’dﬁr fistered as a single dose or as a
continuous drip infusion or divideg into a 30 series of doses.

In oral and parenteral adnlnrstratuon a dose of 25,000 to 1,000,000 units .
per kg. body weight is appropria The present invention al so provides
antiﬁ?otrc medi caments in dosag@“ﬁnr\wyorn135 as Wer ei naf t@r defi ned
conprising as an active |ngred|éh1@ | east one penicillin of 35
general formula (1) given above or a pharmaccutically acceptable salt

t her eof enl1 h'élrchaﬂ! dnes defingdnatmehiand @hosgend. tThe aeqotivar melbwutidcml thy accept abl e

solid or &@%ﬁ di

produclflion of i reagents of the general formulac {49}, (30) and (52) is
described in the liverature {see J. Med. Chem. 9, (1966), p98G; Ber. 96, (1963) p2681;
30 Tetrahedron 17, (1962), pll-r 1. The reagLnt of gencml formula (51} can be obrained 30
: from N,N du"‘CL"l‘ lethvlene diamine after converting it inio the ;\:\ b s-trimethylsilyl
cunroand reacticg this with phosgene 1o give the corresponding cyclic urea, and
reacting the latter with phosgene.
B The penicillins according to the invention can also be obtained frem the carboxylic
35 acids of the general formula (48) and 6-aminopenicillanic acid, or the silvlated 6-amino- 35
' penicillavic acids [see general formulac (46) and (47)] by the known methods of
peptide chemistry (see E. Schrider & K. Libke, “ The Peptides ”, Methods of
Peptide Synthesis, Vol. I, pages 76—128). This mathod of production is however
inferior to thar of the present invention.
40 On atempring to obtain some of the penicillins according to the invention via 40
the acid chlorides, prepared in the usual manner from the acids (gencral formula 48)
and thionyl chioride, and 6-aminepeniciilanic acid, we chuained 4 mixture of severai
penicillins amongst which the desired penicillin, [identified by a preparation via a
_ different, unambiguous route (from ampicillin and the corresponding acid chloride
45 A Z0—Cl; compare general formula (48)] was either not present at all or only pre- 45
sent in very smali amounts. This was deduced frem a comparison of the “in viro ”

|ngred|cn§“ﬂ a@@qfé qld@ﬁ]ghﬂﬁréFF b, N aﬁb § ﬁﬁ ﬁggrluents and ke
e
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carrier. In this case the diluent or carrier is prefcrably as defined above
but can also be water or another common solvcnt. The expression *

--medi earenrt—R—tosage—tni-t—form—as—used in-thepe-sent—speci— 40

fication neans a nedicanent in the form of discrete portions each
containing a unit dose or a nultiple or sub nmultiple of a unit dose of the
act|v§)|n redient(s) for exanple, one;mt)\gp three or four unit dosespr a

~—haltf, Fe-or—a—quarter—ef—a +-dese—Aunit—dose——-is—the—arpunt of

t he act i ve i nglbeetr erﬁt‘s)l ttc' t?jett adm laies tlepregecd®. L an C--?UH“CGTI@ bccalsq on and

- cl e B8y "1 - repapag in e usy
\M l l Usual l y b§1 #T;Cl cm (?w Jy 1 Or lif"PC"l’)r'\x(%‘krm‘ ”(éit.' h’a] f :' aminopeniciiian lC
quarter of a Q%@n eﬂeﬂ% [ OB M\h&totr}ﬁli th:ﬁl n’ﬁd' %' s 10 be
adm ni st esed once'mf chefnOrier @ AR @ v toM:i@enawt ; Rhieeind hFEELSs,Lchﬁ vivound td mes A day.

/s
The discrete pcsmm ahs 1censtlt‘lttutmrtgl acst HECGrediicammreintib rﬂnt eosserpsionu®t form can
i nclude a protéd &l \f’er wd iyie %‘@t"’v%”t h’gﬂ‘edt ‘é‘tﬁ(ﬁe’“ﬂh&“ ut ed

utl reag ngs. \m’* 0 atte

andcont ai ned 5@y te non-rd8: ‘écktq A el ebe Aok d,t;m@ﬁts Wik o2
phapmaceuld cal knpagt@piaaiten: s@lneie edium: 50 I'iquid i uenc 101

carricrt as defined above. Such portl ons can for exanple be in nono- lithic
coherent form such as t? QP'E ‘l‘ ges pills, %8supp05| torics, or dragees;
in wrapped or conceal ed \qpt the a(ctl ve i ngr ed| egngs bei ng Wlthl n a

protective envel ope, suciD-gs)-DeappedEBarers, cavhets, sachets, capsul s,

h:

L...

45

or anpoul &; or in the fd‘rﬂﬁqravﬂls‘ a sterilt@ bl ution suitable flbr
parent er al inject ﬂ@ \orty%h\(?lé ! edSM?'fRCQuatc etmgt’r d Trade Marks 5 isotonic,
sterile, pyrogen- B@Qp%%?%ysdtﬂ? o&rﬁ»\ﬁkm% N By AR Ghd GRIsRKROWN | N t he

art. As st at ed talp®div.eT hepRfiodlai qdaﬁlﬁgd"kbfat:d’ Erhici0Ris hcﬁcrﬁmgtophefnecrnﬁ@dn fat m of
adns ni st ration ﬂfet)raift Récirevbope i c{;t I(%ﬁnsl abif lgen’en“alﬂmfﬂer;rmtraic(cllti)a gamy t he|0 r
D 'l 1 i IL.S‘SIP“I 2 D C ns H
sal s, Prél or r CRSRLERRRI, (00, s Hos A T e M, B ol gt o
(‘

arnniciti Tia. I< the m
the i nventl on gtkad, o,grqe F@(ﬁt &, "‘f{d 281t &ons required for destr

adm ni strati on tiostCiic asi:ti ab.icetasl;tdpn ik SLAUL{X @fufr]paﬁﬁﬁﬁ Wdesystrand., cachets, as
wekd as wr apped pdwelefess sbift alﬂmcmj Pﬁe‘catctﬂl'lv*ecwm feel ®pipgl winyovder ed form
with a!pottler ed® |4P4J&fnt°‘gﬁ“r““c"§tr Xice e Hl‘sg‘gﬁéﬂr‘sl“8 rding 1 he ’1‘“‘151 ce bei?Ag

stabic 1o~ &cid. Sdme the' ugw per "1lhn well tolcraic
t aken. 17 1@:11 ‘riculariy clear through the cxtremely high dosc which in tiese cas"s 1i d 62
16 - wﬁﬁnustoatped i@bavierr: vEtﬁﬁsra]dmml'seirﬁﬁ medhc wadethotfaitadm ni stration for

_ t he new penicillins and their pharnmaceutcaily accept able salts is

parent eral admi nistration. Preferred medicaments in dosage unit form
according to the invention are therefore those adapted for parenteral

i njection, Such as anpoul es contai ning a nmeasured quantity of

55 | a sterile isotonic salic. injectable [err] solution of the new
actlve.lngredlent which 5 may be buffered with a pharmaceutically
acceptable buffer. A particularlv preferred nedicanrent in dosage unit form
acgording to the invention is dry anpoul es each con- taining a unit dose or

a nmultiple or Sub-nultiple of a unit dose of one of the new penicillins and
pharmaceutical ly acceptablc saits according to the invention. Such -~

10 10 ; anpoul es may be used at the place and tinme of adm nistration for
maki ng' up 10 parenterally injectable solutions. The

preferred unit dose for parenteral and peroral admnistration of the .
medi ca- ments of the invention is 1,250, 000-90, 000,000 units per person of

aci% ve ingredient. The follow ng Exarrpl es illustrate the invention but do
not limt it. 15 The [err]-lactam content of the penicillins was
deternmined iodonietrically inthe - 15 followi ng Exanplcs. Al

substances descri bed here showed an IR specturn correspond-
159

40

45



ing to their structure. The NWR spectra of the penicillins were recorded in
CD, OD solution; the signals indicated in the Exanples correspond to the

y-szalethey agreewth the particular—structurc——=26—~———The

figures quoted in the Exanples for the effectiveness against certain
bacteri a 20 (units/m) "are mnimuminhibitory concentrations in the

t est txrkbe series dilution test afjer o2 hours' incubation. in thejrase of

t he dat-a—=>- —Et—f—ec—H—veness—kﬁAnHml——EepeH—n%ﬂ{-y' ~A—depetes—— 13 -
20 that the part icul-gr peﬁT‘CT‘HTTT‘T‘S"ITUF‘E"E‘f‘f“E‘Ct‘T‘V‘E"Tﬂ'a'H* anpicillin when
used subcut aneou;,,-y§25 g gl mce agai nstgProteus cyugcari s 1017, and " B
" denotes that if{zig§ |more ‘éf fled |g/ect han 2% rrﬁ ai [Fiffjand carbenicillin
agai nst Kl ebsi el g*ﬁqr‘a)tﬁcfeﬁ &.5 1% galc B agi iﬂgot he c@nél ytical data, the
wat er content of {th& {penicillins was faken into account.

25 Exanple 1 30 Sodi um

D-[err]-(3-acetyl-3mal | yb u.iz,el,odc?%1 denzyl peni cfl Fi ms T o = 30
5.5 parts by wei (ghlg"qf‘-’ [?rﬁ] (\9,3 c§tg| 3 “’al*tyT ar@ d@))‘*a qhenyl aceric acid
were dis- solved|i g 36-parts—byFvol-are—of ‘di-ehferoret-hand, with excl usion

[

of noisture, and|28&jparts by @i@ht of triethylanine werle added whil st
cooling. The mix{uré& was now cqQplbd tg hetyeen [err] and|3.6 parts by

wei ght of tetramgthyljchl oro- 35 = Fordresi di ni um chI orfi de were added as
several portionsjover{ the course of a few 30 m nutes.
Thereafter, the i xtiure wag &tigred.for 30 rmngtisg its tenperature and
any insol ubl e ma t @ Masgf il Qer%()? off gwigt houg ®h I dn rising to above

0 C. The filtrat¢ Was| todl 8d%a -"[&rf & & dnd 5dd‘éd"‘ar‘l At once to a
solution of 4. 1 pgrts by wel gu,t of 6-am nopgni ciJlanic e@ d and 3.4 parts
by wei ght of tri¢t am negi n barts by 403 & ol und pf

di chl or onet hane, jcodjed o0 [errg %Tﬁeoarg r@pén?muji Iéhnl c aéj d was

40 stirred for 145 hqms al?q room t EnPerattire Wi th Tt he tri §9thy| am ne and 2
parts by 35 wei ght of a_nolecular SI@JE (Zeolite VS
[err] which ha‘gi een rouna |31°a gogt ar ; theﬁeaf ers zhe raxture was
filtered whils# XQ,|‘°U n? t‘;ur'g aﬁdala tsm\tr tL ¢ |l oyed for the
reaction The OE) i ed ‘S0 uf’lons Were left To stand?o ne& hour 45 at
[err] C. and sgjbsegue Ty pourcd T Hto 100 partrs oy v01u ‘Df water. The pH
val ue | ‘,ﬂ‘ vva§ dj usged to £.5. the di ehL,orsorﬂet hand gohase was

separ at ed off, ] % ! o 2 c'; 4@ éhase Wwas covered with
200 parts by v ﬁ : etate—add et her.

Suliicient 2 I\@ 2@ d was added. whi I&tg s8i grlig vi gorously and

2

(‘l (‘l

0

50
5
2
2

x@e /ml

cooling with ige, ttﬁqptal pﬂ-l%aﬁue,qj;ﬁrgnj;nbé s layer. The
organi c phase 30| 3 g’ari’até Aoff = wasRed W tHh 23X Ogarts by vol une
of water and dri edgfor tvvo : 50 hours over [err] jin a refrigerator.
20 parts by vol urre"écg{ a |l Msolution of sodi §m 2-et@vl hexrbate in et her
contai ning neth3gnol= werg Row #d@dg the n%xgufé’e &ab largely
45 concentrated ijn vajctuo=at [ert] "t he & 65idu8 was' taken U@ in just
suf ficient nethanol, |and the saogli umg salt of tlgeooegl ci I Tlish was
precipitated by addithg excess €f her fwhi Il,st 5 Z = shaki 4@ vi gor ously.
55 Yield: [err] [lerq §o§tqf,nt "Bl‘%oco o d-% 8 é ﬁS
50 Cal cul at ed: S51.fF— 3—;—-1—6;9——6‘:-2— ourgi 51.5
6.0 10. 3 515 1 R g R 2888 8}¢d 60
According to the IRC‘spec‘t“r m‘i‘ a$1dmtlél | aver lc@r ofraf ogr gmuthe product was
identical with a{c@mali sl 8 Uréna‘?e‘d fr amSnpi £ Niih and
N-acetyl-Nal lyl -} 2 8 SS carhanic acid chloglde.
818 l lg8gggggggsgssgsegls
“IAEEERNRATANARNKENR Ag
) 2 7 = 8 T8 8§ g
ess s3d82314811 |4
E%%ﬁﬂﬂmhwoggﬁﬁmzﬁgﬂiﬁ
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17 16 Exanple 2 Sodium D {3-y-chhrobutvruvl

1, 301, 962

A solUti-on was prepar

wei ght of D-[err](3-y-chloronyryl -

part sz by wei ght of 5
“wWas [err]
conbined Nith a sol

e,

Por_1.5 hours at

-3- el wi urci c) - benr,

. Thenici |

as described | mExanpte—t—from——6-25—parts by

tetramet hyI chl gr of or mai ni di ni um
_5 to 1,301,962

5 --10 C._Thereafter i 13

and
was

chl ori de,

tion

of 4.1 parts h\L weil-aght -of 6=
et Yt

penicillanic

acid and 3.4 parts by

St

weight of trlethyl amne i n di ¢hl orgnet

n:

3-met hyl uei do) - phenyl acetic -acid and 3.6

hane, whi ch was

N

stored for one hour ats .gf'oom ﬁerrpgragur eg Thet eaft &r -rtﬁfe ﬁinxture was wor ked
up as described in BEA&®H R 12 80 ¢ < g l}fléﬂdg 62%l g:
10 10 ° 3 [eef F]TL&ctam conflent :~ 84% “C™ © ~ H a
S Cal cul:at ed: 48. 0 51 64 16~ 5-8—Found: 48.1
5.2 5.8 9. d ,,6415 15 -;ISfM%"sl nal%at lern]=2.3-2.9 (5
H, 4.45 (1 H), 4.55|(% Es (1l s 6.4 (2 s o o| 156.75 (3
11) 7.3,(2 H), 7.9 (2 1§) Ynd 8 5>mom’ e6°H) " Exarﬁ)l"‘e 3 %0~
[f, in the procedure |otifxanple 2, t he
D-a- (3-y-chl orobutyrylgg:-rret hyl urgeiglo) - phenyl acetic acid uqed there is
repl aced by 0.02 nol {of = 20 AAS
D-a-(3-[err]-chlorpradpionyl--3-net hyT - ur el do) - phenvracetic dci d,
20 D-[efr]-(3-triflugroutgyl- 3-nethyl Durgelqjo) pﬁcnvl acgtid acid, 25
D-a- (3-y-trichl orobunt w3 $3°rre,th;yl°ure5d§£ hefy Bagei aciid,
D-[err]+(3-y-trichl ooyt ¥ y! 3- ['ert 12 chl &t cet hgvl §Ur”endo% BHeny | acetic
acid, D-[err]-(3-cinparpyf=-3-Tetrhyl-urei dg)~- nenvracetlc aciid,
- 25 D-a-(3-[1,]28 b, -tetrahydrobénifo g
. met hl yi ur ci do) - pbeyl ace,% c aci,d&re d B
D a- (3- hexahydr obenzqyl - 3} met hil Yurei nﬂo)’- pﬁ]@‘hyl acétl c %c«?«dm 30 the
fol | owi hg penicilling—arerobtarmed T the fgmof—therr—sodijum sal t s: -
[err] DLa (3-y- trlfluorob@vryl 3 n'ethy§ @reﬁdo -Qenzyl pgnldillin, 3
30 s® €8 .,1 4 F &
D[err] (3- [err]é trlc@ or%bmt rW -8- Fefhd ?lrehda)-‘behzﬁl gqnicillin,
30 S
D[err] (3--y- trécﬁlcr &yryl 3°[err]-§hl§o§)ethy8-ur@d% benzyl penicillin,
D-[err]:(3 -cinnanByl|- 3% jret hyL- & &F dg) sbenzyl penfcil 1T n] Dia-(3- [
1, 2,5, 6~tetrahvd:go§e'avll -3- st HvIA LR el @) - nzyFpeniti IEH or
D[err] (3 hexaiﬁ/cﬁ’ohenzonyé 3 met hyI ur 8i @))gbenzy penl chl lijn. 40 35
Exanpl e 4 18 w1117 35 Sodi um
DL-[err] - (3- benzoyl- - r»ge“{ hyMugemdcﬁ d$48nst iy ben£y| pehlselk} in: This
penicilidin was prepared; S described TN EXafiples T and Z. firom 5.5 parts
by wei ght of D, L-[erq] :(.3 benzoyl - 3- net By ut ei dog-p-tolgl-get.ic acid, 3
parts by weight of 4§ &8 g 8 un <Ltcitr@msﬁhyl%c@o{lofqrrrarni di ni um
chloride and 4.35 panfts bl wei §htA of B-8ningPentcRl A + & B

! (] (=] [

sl wgszdddl 1 2la

! ER g &3 g 8

: -~5<Lé.n88«zléetifiﬁéi.fm

S - a8 Q8 O v Q& < & Aa 3 < N

| Slsssssgasz 1llgses
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5 e g & 3 T

No.
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40 | ani ¢ aci d.

40 Yield: 59% [err]-Lactamcontent: 84[err] C H N S
Cal cul atet: 545 5-3 57 7945 ——Found: 54.9
5.9 9.5 (5.6) NWR signals at . 2.5 (5 H), 2.5-3.0 (4 H, 4.3-4.65

(3.0 H, 5.8 (1H, 6.9 (3 H, 55 7.7
(3 H and 8.2-8.5 ppm (6 H). Effectiuegess in Ani mal Experinents: A4and Bs
Exanpl e 550 Sodium ' —

D, I.-(3-[err]-chlofobutyryl -3-nmethyl -ufeido-(2-thienyl)-nmethylpenicillin:
50 Thi-s peni ci Idldian was prepared, in tht manner described in Exanples 1 and
2, from 60 §89]g 2 g v 5 5.9 pards by weight of
D, L-(3-y-cnl ongb ‘yryT\-S -nmet hyl - urei flo- 2-thienyl)-acetic acid, 3,5 parfs
by wei ght of triamet hyl chl or of or mani @i ni um chl ori de and 4.06 parts by
\gﬁ:}/f;ht of 6-am nogpe,hs.u gl L@' ag1|§ Qckfd'f% g Yi el d:
‘55 18 IV VVYVYYS 1,301, 962 10
= ’ ]
18 19 [lery ] pctain content [err] NWR @ignalscat [erg] 6.7 g 1',,
7.2 (2 7.9 & agd 8.4 & Ef f ecti veness in Ani nal
:Exp((:ri rrl-i)ents: (BGE% ‘g’ S s ;é;’pg] ‘%( S h% Exanupl e
6 o 42425 ffgkem Lies progedure ol
Exanple 1, i}He Qx| eW3-acetvi-3-allylinl g.ig@g'ghe;g%ﬂﬁ@iigcg'g@ sused
there is repl gced p§: .0 0Z Ml Jof , | £ w,.52 SE4255¢8898T
[err]-(3-acetyl -8 pet HyFureidoy- p- tol Y| ackt i-§Satfd,c b EE2 2298 o
[err]-(3-acetyl -B-hethyl ureida)-p-chl o-opﬁenglgazg.gt [ ;gjaz}:g& Eog g2 20
10 10- [ dr LB 3-acetyl - 3-net hyl ur ei de) - pnethyt s B Sy EphEnyEacetic
aci d, g S 5 R B B 8 Sew, “SAYSESEZVIL
[err]-(3-acetyI - & Bt fiyFurkidof- p- methpxyghefivi ACetT & FCi3 §§3:§§ &,
[err]-(3-acetyl1-3- et hyl urei do) - 0- chl of opberiyBaget iesaBBd € £ o3 i 25
[err]-(3-acetyl -3-fret hyl urei do) - mi odoj ph&nyf aceEi c3 &q}g.,gﬂ,:-g ZETE
[err]-(3-acetyl -3y @t Bybureigdo) - ,2,6-4 chor Bupdenyk cekify acggg_g%
[err]-(3-Bcet yl 8- [ret Ay“urei do) - 2, & d mt-ﬁoxg-ﬁ@gﬂ@é@ﬁi&%%ﬁé'g,ég g ,
15 £ 35][&r]-(3-acetyl-3-nethyl tir egdoy 428 4- di lar ofie-PBeRYISE &t i C 0
aci d, [erg]%E(3-4&cefyl-3-methylureido)-m it iyl -p. eng@@é@@ﬁf@;;ﬂcﬁ’dﬁ
[err]-(3-Bcdtyl - % (@t ByBurigloy- 2, @ a3 fret Ayl £ Sh¥ay| Acel 56 2aig - 4 &
[err]-(3-@cétyl - 3- et hyl ur ei do) - 2- chl of o- G-fﬁgc%g- p@g@ﬁ@gﬁ;lgé@:i@ 20
[err] - (3-mcet yI=3-rerhyturerdoy~—2=thienyl “acgticfacl ¢ ES S EFH 555 35
20 [err]-&3-adetyd} 3-nethyl ureide)-3-thi efi S&eBi Edcidaes8  s83¢
. I~ S Je n T o o Tndh B st g n s 538§
20 the sodi um|sai® S oF Ehe& I I ow I’y Peni §%~ﬁlgn§¥ar§3 1Y Qgcgggog
[err]-(3-acetyl -B- et hyl ureidao) - /| benzyicpeai CEIE3 633 g 8,,:;:%%
[err}-(3-acetyl -B-fret hyl ur&i do) - p- chl of o- beN2 VI PENIEHIE Prs 255,58 8 40
[err]-(3-acetyl <% het llgylf_\u,rmeilgo%- f- net hyl bgrz I;@egi ckEl% 8.y 2 S 483 '
25 25 ([ ert | (3- &cét v - 3- metthy8 {ir e di g‘,fgethy-l-pg@ylfpgﬁggﬁ|in,
g2 8508 ZeHzEZ¥E =9¢
=k =8 $ETDHAZELARSS Y 5
Bl8 1w 8 Qv 8 w § w] 5. ?“ﬁ’*ﬁz’iﬁvéq‘uijzg ®
3l 9 6 d v od 3.,9“52%—:%:‘42;;65%1%%%
Gl EsESsES Y  EPRES S
- tolby: - €O h&oa.Y0 Py,
3 n non N § éggé :§§§220§—§255 50
._:G R 8 Q ﬁ o 53 c;_ g 0 = S @ C AP w20 ww 0B
S -
ki-—* Q0 QO O Q OO o o " (=] <
SRR EEERERE - “ &
<|A A A A \ A A
«/8 8 3330 agy
e v o« I S SR Y= 60
g <
RTAIR 25 238338
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fotion ‘cﬂs«:s;. Exampics of suimblc soli(.’. diluems and carriers

[err]-(3-acetyl-3-nethylureido)-o-chl orobenzyl penicillin,

[err]-(3-acetyl -3-nethyl urei do)-miodobenzyl penicillin,
“Terri=(3-acetyl=3-methyt urei do)y=2,6-di chi-or obenzyfpenicillin;

30 30 . [err]-(3-acetyl -3-nethyl ureido)- 2, 6-di met hoxybenzyl penicillin,

300 [err] (3-acetyl -3-nethyl urei do)-2, 4- d|bronDbenzyIpen|C|II|n

[er] -(3-acetyl - 3- net hyl ur ei do) - n}hetgxkgenzylpen|C|llln 15

..____{_ -(3-acetyl-3-nethylureido)-2 6-di niaf‘h\ll benzyl penicillin,
[err]-(3-acet ylswaenm;r.t, hyl ur e\lr.d@,)d-ra‘* célb: ﬁlrLQ‘x'ar;f fuat, ek nenzyhmiglcmmhi n, 35
[err]-(3- acetyll’rtgsﬁ'et h’y’ll“urel do)-[err]-‘2 thi enyl met hyl peni.cillin or
[err]-(3-acetyl §“ﬂ‘§e]\ C,y‘l“ur (9*?1,‘ SRS I TR RR Y et F‘ryq PERITFIPY pay

35 Exanpl g 7- g Ct BdYhrour of preferred pharmoceurical compesitions of the invention are there- 5
D-[err]-(3-net ifmxyimarthngdl foBeratdmythseruog] ‘te) diden6- i chtias obenz yrgeni cil | in
1.35 parts by \?Jé} HthCGf‘L“fSEW chn’tohq @e‘weﬂud{ gdeadens 49 oral adminijg- 1 5 parts
by vol e of dihoHAE nm@ e BOSVERE T TR m T gy

40 noi st uie 2. clﬂ@fe, J\ cEbT Qtuulmg acs rowdered gmn tragacanth, gelatin, 19
D-g (3- et hoxvelnkonyd, - B TRy ML O B Saned

6l ehiomen spheaylkaoetic acid,
ina little rret;g 11érlieh"e€h~|trpelmmge§ﬂqwggé, a@dedcm“ew,t m<g11rso4rtmlntendlcw®ol ution of
1.04 parts by a“” ‘i:“tlr;[ | parts, by, vol )

5 A ghl o omes Pan%\@a&ﬁ;}fg@y;ﬁg; dedd f@d@%i%‘acs ct.fn&m; plfaméc?f Ji’ %&g?ﬁﬁe of 180
E |,3u es er pés el i es. m nut es

agglerr] the m xt P coppeurdondi thenhagieidalliancsolabit ison Obfuvtnheﬁw may kgt ami ne sal t

£ rom 2,22 Bkt ol s o part s by
vbEume of o r i etn ti@ﬁ ShiFbofRonP B thS kMO IRE 9k (b coahed to

:i’.é C. The m Xﬁ)ddt't&l W&;dehﬂ\;s Szigl d"lfrEﬁnufscﬁhchﬂ rafbﬂaqﬁaézs) bat « a&semmi aprzt:hc a further

part by v@rtwmzlbtsf’* "tlrf?retqﬁytl"!ahﬂir@ stmanmgl addedofaﬁcthecb‘vcr@ aml putias .

sEd

sle‘.ric
n

s &
oL § are soly ds n aS\\:"lal tegsrnfrcible proanic salwc
EF]E‘r eaf t er t h? Eﬁ‘ Egrg 'gkn%‘l \n "1\‘ lY]L[@q) 5 aguey pl’ f\JO‘IfC ?\f ‘rtﬁj fif S’G ﬁl nutes at
% :ng t enpey at UGEmand:. PO Yrethe Qt%pwa& 4 phaniiee 9&11&* md%y(ﬁ the invemiicn 25
g30Ewas separ at edhp@ﬂffcraparcptdmﬁ aBminartot Be: sLadJ: E8oniS &liite efuzdubeonpBAioei | 11 n was
si%pl ated as the aml‘rh lg?dleléas@hlﬁbeﬁvlm lﬁﬁaml\vsh 1 Pf\érrreficeirtlfﬂswcc[>le¢i¢] Lact am
2 T e solu ay 263 isptanisy ingang Aknawn_gnant or( qyar
~®£ft ent: [err] § rmor ozl m m c} 1dg ﬂn? n6 "osm. c]’1 s ‘B '91"11) 3.4
?(ﬂ)ﬁ 7 H. 38 (G4 rr d .,ufl'lc 6c "2 ’COHU'IL.Ou iip infusion, or u (.1(. :I' H) ’_)06 15
SC3%H), 6.8 (2. 1cric§qfd&:ev85 (0.9 H) and-8.45 ppm ( 16
~'3'§ 9 1,,01 92 In oral and parcntmal administration a dose of 23 ,()00 to]_g()'ﬁ') O]J@_ aintc "O Sodi um
é’ & PO
B2 E‘-‘eg r] ([er r] e h&%? \%‘C‘Bg yqq.a?on StOI} (!v.l Iéseilll’ﬁim).‘tw 11;L‘C!lCcL.-l]'(’:]I?Sl Or be“n‘.% L :'H'Aenl CI l l I n.
E:-Ehg s peri&dl|iRs WasindkeB@h&d conlpllsif N NBIRES xnd;%c‘{"g{t dfl.)quwt (ﬂt E&?Hﬁﬂ 7, f3r50m
_'gg d parts by wetght fo@ﬁul{ € reks (:rBﬂbovc or a pharmaceutically accepiable salt thereof, cnhm
2~ IEEY hoxycar bony%ﬂﬂ'&z"«ficr rllt;Tgh ;wte‘r ey ﬁ%’@*du@hﬂdkh*f@?pﬁ@h%ﬁ@kﬂﬁt alé 161'123) diluent or aci d, 1.74
“Smagts by weigh ‘,r e w Flt 3T 6FOT P gl dhieiesd b7 det @pds2. 87 parts
J COit.
5% 40 Yep W8 ¥ 'fa. el BARER bl 2 el pdbely. 7%
< _Ee*r]-Lactam cmmtxexntxma qu{wqus fngmakemat dsett badod cfch. Bnrdinidg o wike 7 ( 2 H,
g & 3_235 (0.6 11), dgcgyv 'anlup]y or 4>ux4m xlgolH)cl alihit dosg_ of the active ;nor‘-ucm(cn for 75 (1
EE-H): 6.15 (3 H) a§1p§ E;ﬁ g»o rn.c é(s T 20< or n ‘thﬂr fhuEgsr 3 unit
n% Fé"H) Ex le it du » isthe ¥m U‘( of il "IVC 'ngradxcn s, e be administered
£ U% . #PI € off one occasion and will usually be a daily dose, or for example 2 half; a third, or a 45
:‘2 85 uuart"r of a daily dose depending on whether the medicament is 10 be administercd -
20 23 once or, for example, twice, three times, or four times a day.,
& g g ] The discreie portions constituting the medicament in dosage unit form can
= u s w include a protective envelepe, The active ingredient can be undiluted and contained
D 50 in such an envelope, or can be mixed \Vlth a phmwiaucmxcal‘y acceprable solid or 50
liquid dijuent or carrier as deiined above. Such pastions can for example be in meno-
: lithic coherent form, such 2s tablets, lozemges, pills, suppcaimries, or diagees; in
] wrapped or concealed form, the active ingredien's being within a pretective envelope,
S such as wrapped powders, cachets, sachets, capsules, or ampovles; or in the forn: of
| 35 a sterile solution suitable for paremteral irjection, such as ampoules of hutfered, 55
" isotonic, sterile, pyrogen-free aqueous soluticn; or in any cther forra known in the
! art.

| As stared above, peroral adminiztiation is one preferred form of administration for
the new penicillins of general formuls (1) and their salts. Preferred medicaments in

60 dosage um'l form: according to the irvention are therefore those adapted for oral 60
administration, such as wablets, pilis, dragees, capsules, and cachets, as well as wiapped

: powders containing the aciive ingredient in powdered foriy with a powdered diluent

or carricr for suspension in watcr before being taken.
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n: A-setttton—of—5—0—parts—by—werght—of :

DL- a- (3- met hoxycar bony- 1- 3- et hyl ur ei do) - 15 15

2, 6-dichl orophenyl acetic aci'd in 10 parts by vol unme of acetone was added

dropvm se, 15 at 00 C., to -a suspensi-on of 3.0 parts by weight of finel Y/
of

grounq t et ramet hyl chl oroform ani Lhhym chloride in 20 parrs by yol une
dry acet.one.--After 5. ni-nutes,. _tha_m.xﬁﬁu.LeAAas_caoLed. 2.1 parts
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M nut es whi P& !EL;Q 1"rf"°d£ C“” e‘m&%a%*%g <) i gﬂ’@se . for ong

injectoh "<. 28 am CRIZINIRG & SNeasure
hour, 5 zﬁstc fsotonic ls‘t‘ &Hﬁgwwﬁﬂ ft’:@?xn Ea.r:%@i"ng (ﬁ R’?lﬁ:ﬁ' pi tgte was

fil ter ed Ofrfxa)cht thaettd tvhie aSﬁlh*ﬂ‘Nﬂ@tﬂ‘ﬂH SEPGDLIE QuidBON Sudiedlarly pféiernﬁl ltrate was

now added, i cmemdoms@wm f@n’s pecr@ivg oSt wrdnoe ipflry3u “zgﬂqaa%ctlgorby wei ght of

& arm noperlb AL LI SR B ot o L SUnoCh aqueoy

t et rahydr of i SubE eent (e ng@J d b.ﬂ«nfg Atifedadaros akthg Qp 25 10, st
to occur [Qj’af“ﬁtemlm in&ttaﬂ(@&»ﬁhﬁt@ the pH val ue at bet ween

and 8.0 by addihn greerpdl Na(ﬂ‘g fﬁh\eﬂmrmlunrépmsl sdinf: bmdlpb%mcﬂto room
termeraturé“%g; %‘fo m%}g p}@;”ﬁ%ﬁé’ 0pg.0 cf P?fl@d"wff‘?q ingreh9hy t her addi ti on
HL

ilusirate the invenuon bul do.not !
of sodium

QP (OSSR Edkcrintbed | rmm&a&mt Momkhe pfg val ue of
7.5t O 8.0 f(J'Ib\vtn@ E211hﬂd§]’r$l) substineds datsdted hert fBw@HRIspen R sorte@ol-ed to 6.5 Wth
alittle dllhmtoethhydngem &g YMEcipeptra 30 the penicillley yrag tegordsy iy 6P of water were

added, and SN gy y&gf“&‘ffiﬁ?da‘ﬁéhw/\%’s’“‘@\?%ﬁ%‘ﬁ%ﬁ"é‘d‘“ the 7-scafey Wfy agree

with t

Of f 1.9y VacUO et TLOGKY L EHPE! AL Whplcl RS AIMEON S Apdtli QRWRL G, T eMBlned vas
extracted QGEe/H " rﬂﬁnﬁﬂl’xﬁShbM deettioRfin gichat ndsebrieourtied:eati th 50 parts
bv vol une @flftexaz41=011rilrrwb4t1@re of et hyl acet ate and ether 'The sol ution was
acidified ttp %H*hczcaqalc-w(t: fc 1ﬁ11 mor c:llhylﬂﬁﬂqbn {1 1511 - nc(?xse subcut eole’lugal ing with i?:e
and the or dalliG DHAs BroNeSvaERAT03, GHd OB dedRE tlarls WO §“ ik wasped wi th
10 pa-ts bym\pmlvufmdafrbcmmranﬁtsr azc&dememdrcreed; over 35 35 MSO., for 4
hours at [ err[Inasichisfipg tieradtic Wetastdivaicnyonsa] ¢f tpf penkiinpems @k<hl i n was 35
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at [GEE] C. forrrla?}mdy}ﬁ%nf nJ)r;c@r\ fa W aﬂrts (i’xﬁ‘;lﬁ;‘tﬁ) t?ﬁﬁh}gtﬁff 9 4035 20
net hanol angnstbIrauent ty wikiedqat @aimaa&aezoallmdasya {RY @finpb@fufe] anin @ Vacuum

desi ccat or. r1Y(|1re¢ ehle {lnetrcr Jras élrcerf]d dfaittamn boriwing risi@8gabes 0° C. The
C ) H filtrace s coo cd o —N@? C. dnd sdded all at once to a solution of .1 parts by weight 45

f6an Hanic by weight of triethvlamige ip 50 s by
45 40 ?olume lcnlopdlct:é]f ; FCl?c arégolc:d ;t:(z:r 1})3‘ L(é 1c§;m11'10p ] ilfanic angt @ 5405 Found:
41. 1 5. Qtirred 1810 heurOaOroem SR wsth gﬁtﬂh&’nalumﬂe and 2. @us by, 2.6 (1.0535
3,35 andi®: 40: (@e8E: Hye: (Zoe (W, BE-H)vhic hagisbefrps H}niz@aezm(nar,m, 6.2 (3
, ll’l U. '.” cred WillisSt exctu ing motsture, and 'lC {1
T !og e 1(,&Ct ¢ combined solutions were left to stand for t@ h‘gr Pp
?).0[ 50 A]EX ?gp{\vbtahh subec%uu mhpdé:;éﬁ;}rti‘l ;30 parts br\d Vo)lura'- k:ef \m\ic" T n{c}:1 pH V"[Lt.d 1? 1 60
err -v fugecy ©ag.Hamy licl tapd phakeCidG)paphanyt] acethi aqeais par
by wei ght cﬂiwsf«’ew Fovewed i 1%?3”( F}’-ﬁd qu’r"d!%%cfm ?uls Iz?\s;‘w t"}ﬂ@l@)o@talv‘a%g by wei ght of
I L} \i vilt Z0r
triethyl am & AR palta B geﬁﬂi% 00F i e b R T S 55,
di et Byl sulpk Qgﬁaﬁjéu R wwad:de\flth 4(2p59§r Svoiil LW@'\VQ’E’J 2 dried for two 0
N- met hoxy c dnbe ryk -\Msmeimyfcfrfgu@af bammscbxam‘d« cihd o ebdutibmof30dippar t s by vol ung
of dry acetoneleratripwhadasy md;m evewwww»@onqﬁlnwee@s iafzeléuch a way t fat

Lhe terper UL 1B BV cBot fé° ) R U R SAERG Tor o 1urt ne
2 houss, 20HpgHlzsol. VO! U wer e - 55
,}inl;lcra?n content: 81%.

' H N S 50
. Calculated: 51.4 5.3 1¢.9 6.2
60 Found: 513 6.0 10.3 53 . 60

According to the IR spectrum and thin layer chromategram, the product was
identical with a comparison sample prepared fromi am mc,llvn and N- scetyl-N-allyl- S
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added and the whole was acidificd to pH 2 wth dilute hydrochloric acid.

Thereafter 20 1, 301, 962
20 21 t° i t ed~threce times wth—+26-parts by vol une of

ethyl acetate at a tine, and the organic phase was washed with 50 parts by
vol ume of water and dried over [err] After filtration, the solvent was
di stil cd of” in vacuo. and remmants bof 38 hysul DhOXI de_were strj ooed “of
at—-err] and 0.1 nm Hg. The gl assy Oi lgxample 2 which was left in 73%
ield, was pure net huxwambbnxy’rs-»rmfbdnydu—xwaexmdmphewLaz*&:temcm‘n 5 acid,
%CCOI‘ ding to the s@p@ t\xrvhqcéya-xd, ‘.:gclkscréof’u in F\'n L f~ "-11 ()(.,I parts by “exgn;
O NG M S D E S S a0
9.6 18 Ns érgalaw*' \]:15‘ éci \\H)x{ 21 anef +1(ti H)byrsx i@ of(él(3 H) ,
'i'*<(3 H and 6.9 ppmmi @dr@l'lamc acid 16d 3@ pB,.Ls bBee Ny iristhylanine in dichloromethane, :
“ID-tr- (13- met hoxyc‘a‘iﬂé\q‘ % %ﬁmw @P%ié‘)mpl%ﬁ*zyllpéhitﬁl‘ipblfvlhthem? gorfgénicil lin
s prepareg as ﬁé‘?s o Ghplc 7, from5.3 parts by weight of

u-D[erm] (3-et hqg.y,g@;r é,mé]un 3ot hyl - urei do) - phenyl acetic acid, 3.4 par%s by
wei ght of tetramethyl chl orof or mam di ni um chloride and 4.0 parts by wei ght

“apf  6- ami No- peni ¢ C c &id. S
\nt15 Yi el d 63% ba’culateg 48.0 6?']' é:% 10? So

hél5 [gEr] - Lactamlé%ntent gé% 5N|\/R S|gnals at ?—2 3---2.9 (5 H, 4.45 (1 H),
24,5 and 4. 55 (2 MMR Sgi8ls (e +£23)-2.965 2 34H(| Hp. 85 @IDHF8AnADSAR Pm (61H) .
r32 :- The Tabl e whi ch 676G BT GnPar’dstiherndits aGt ek i al  action of
“this product (A) with that of the peniglllin (B) prepared fromanpicillin
.iaand Bb met hoxycar bonyin e procedure of Example 2, 416 BRIAYLn6aHAMIscn@GIsERAI OF i de,

witand with the pr Opilﬂnyllad(tﬁ)umctllhermﬂSe“ptcel[:baﬂﬁlimd@@G»F d- 20 ing to the .

e I[ Ersut r :fH ]Or&% of Eﬁz— - —cgloxcvmploypgmce)lhxl \gg&o% m\gautr ecid, (B) Effecti Vene?{?:)

sly D-, l-(?-ylrtﬁuorobu*\nl 3-methyl- retéc: “Dhen¥lodttic acid

:anEschgg i chia col |D 3-y~trichlorobutyryl-3-methsd ‘2 io)-phenyiaceiic <u@ 100
Escherichi a coli DJpHS-,‘yEBChIorobutyr)l 3-43- cnlﬁt@«‘*th\ 1—urc1do\-p‘\m)215:t1c acid, 200

‘enpsaydoniionas aerg ﬂo&l 3-methyl-urcidsg) hcm lacetic acid, 25 >400 Pu
30 Pseudoni %nas -ézf z? )Y'%Ttg ydrobenzoy 55% hyl-ureis ;o)-, Gen g%eu\. acid cr >400 25
& oyi-3-methyl-ur henylacetjc _a .
KlebgchIaKlo Y %‘bu rP 505 >430 Kl ebsiella
i5-63 the follov@x@Opemcﬂlms are obiZIDEH in the form of hdOOdium salts: —

/O

?éiaﬁgﬁghgllccocculg a I‘ElIJE) opropxoml- -methy lureldo,;]bu%(\slpcnmHm, 5625 A . 6.25 25
0~ '-3-‘ 1-3 SRV -Ure) ;ll
1) - (35 3-1 SORT OPOBVCAL ALy TS Bu b LRk oh B hIMRacet i ¢ acid: 15.1 pagjs

dby wei ght of D(- -oq3-|$héd’h§bicghtyﬁ'l -hg- ﬁll\blfoeh)(ﬂ-lu&SiG‘l—t\l'edhbxﬂcdRﬁO part by

“*40 vol ume of 509 s”‘ofti gq%g‘t?%mg?l%;gg x‘?ﬁﬁ gt %tdd"lgn r\)\é‘gf{bgvleem dilute

.sodlumhydromde (2 ’ r th red to 7.8 with
aZZ N 4Cl , vvhereupD mb“] W5 enyI gl yoi ne precipitated
n&lnaflnely35 di vided form The mxtureEm1c4 30 cooled to 0' C and

:218.0 parts by wei ght -‘iﬁ"“N— 5 aarcﬁ Fld%**m‘ P’t‘!&P ezrhmc aC| d chloride
.in 30 parts by vgl “"" W7 f'@ maﬂ%l ’(ISVBT '
ar 91 . cv— -But 1=3-m - u, a\.c 4 (O u) wewu g
ac 45 45 . ts.tramchvl-chloxofor'namxdmum cmorxdc ana 4,35 pars b w ugh ox 6 ulTlﬂO’)C‘l’llCl‘
s ;40 lanic acid. 40
nd ; Yield: 59
nd #-Laciam content: 84%;
e i
i 50 - Lo H N 5
im : Calculated:  54.5 5.3 9.7 7.9
y P % Found: 549 59 9.5 (5.6 45
31, : :
iST : NMR signals at ===2.5 (5 H), 2.5—3.0 (4 H), 4.2—4.65 (3.0 H}, 5.8 (1 H), 6.9 (3 I),
55 : 7.7 (3 @) and 8.2—38.5 ppm (6 H), o
Effectiveness in Animal Ixperiments: A and B.
; Example §
56 Sodium D,I.-(3-y-chlorobutyryl-3-methyl-ureidod~(2-thienyl)-methylpenicillin: 50
: This penmhh a was prepared, in the manner described in Exemples i and 2, from
60 ; 5.9 parts by v mgh* of D,L-(3-y-calorobutyryl-3-methyl-creido)-(2-thienyl)j-acedc acid,
i 3,5 parts by weight of 1o Irarmtl’lxlrh}o oformamidinium chloride and 4.06 parts bv
as : wexghl of 6- amnml_w,mcﬂldnm acid.

- ; 49 Tield: 64%,. 55



t he course of 30 ni nutes,

the pH value of 7.5--8.0 being nmaintai ned by

si mul t aneous addition of 2 N sodi um hvdroxi de sol ution. The m xture was

subsequently stirred 35 at—reem-tenper ature—unt+t—mo further addition

of al ka

vol une of water were now added and the solution was extracted once with 150

parts by volune of ether. Thereafter+it was acidified to pH=2 with 2 N HCl,

i was necessary for keeping the 35 pH constant. 300 parts by

and t h&s ci |

whi ch precipitated wa$3@@62n up in several portions 18

50  20°2T —— 1,301, 962 .
21 of _ethyl SAgETACETHE, chimpined @ﬁg@mmsqbual oRs; wey 63washed onee wil h
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acid chori & 3ok L G °“3 °t 2dh o phenyl - 15
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The gl assy product was obt,

0.1
|4 S gp)zmé r@to?!l"i/'uﬁ%wlé’u o (3-a0: RS QLA LA Rk BRNVR S%ectr“m
and the thi ncil aemee b N

9.8 10

(g -aceryl-3-metiiylureido)-r-metvisnip *1 }(ca :H)u-,axqg S.75 ppm (6 H).
(b QMG ek b Bk R Py REGE kéa,acl dS were prepared as
B-mctbilhm@eﬂo\iﬂ—uhlbmr 1@achgetigll - 3- al | yl urci do) - phenyl acetic

acid from 8@@% f@e é@%}nﬁ *CN-"“H_* “Cld acetyl -N-al | yl carbami c
g = glygci ne.

i ned

‘15,

10. 1 Found:
6. 1 a3 aCc.t\93-8'h.t21§lur~. do-m-niiviR- @rghahs acdd, [err] =0.0 (1 H,2.6 (5 H,

parts by weit ?tﬂ?f Sal%m l‘lﬂr@‘ nl’“‘lﬁ Iy %Fnl?%afcés"“ Yield: 99% 25 C
Urcy -1 0 ipenigc 3
N Cal cul at ed! cct\ l. ured 0) p-\_hl Oi:\.h'\ jpenicilft 0 Found: 53.9 5.8

10.8 45 9. 4«: ‘_L'!gﬂ%a uido) Lk Futphddyl \,x 351p<n|i")um,2 6 (5 H, 4.6 (1),

(2 H, 6.8 («e(—iS-lzbc vl-FomReh(12rck))- :3Bcthoxybenzyi-penicillin,
30 3 . DL-[er(ppce

parts by wer“"’g._fe E{; f}éﬁ{ T dﬁ’g &%{ Lhamic acid chloride
parts spy WE{BQ 13 odeun A Aaib@hok yGahe. Yield: 90%

35

50

55

a-(3- accw] 3-mcthylureide)-2,4-dibromobenzylpenicillin,

«z-’ 3-aceuyi-2 -mcm}lureldo\-» -moethyibenzy 1p»1,xcxllin=,
a-(3-acetyl-3-methvlurcida)-2,6-dimethyl-benzylpenicillis
a~(3-acetryl- -n“th\v‘Ll"ldO\ -2-chloro-6-fluoro- bunfvlpemcxﬂm,
e{3-acetyl-3-methyivre :dn J-e-2-thienylmethylpenicillin or
a-{3-acet_v1-3-1nethylu-rcido)~n-—3-thicny1mcth_vlpenicillin.

Examplc 7-
Sodium D-a-(3-methoxyeasbonyi-3-methyl-ureido)-2,5-dichiorobenzyipenicillin:

1.35 parts by weight of u,LrnmcLh) Ichioroformaimidinium chloride were dissolved
in 13 parts by volume of dichloromethane and cooled to G° C. whilse excluding
moisture, 2.4 pasts by weigut of D-a-(S-111.ethoxycarbonyl-3-met'nyi—ureidu)-z,6—dichloro—
phenylacetic acid, in a little methylene chloride, were added to this solution. A solution
of 1.04 pacts by volume of triet hylamine in § parts by volumc of dichioremethane was
now added dropwise at —3¢ C. over the course of 30 minutes. After a further 40
minurtes ar -- 5° C., the mixture was combined with a solution of the tricthylamine salt
from 2.22 parts by weisht of 6-zminopenicillanic acid and 1.6 parts by volume of
ricthylamine in 25 paris by velume of c‘:ichioromethane, cosied o —20° C. The
mixiure was now stirred for 30 minuces at 0% C., with a further 0.4 part by velume
of tricthylamine being added after 15 minutes. ler-eft-.r, the mixture was stirred
for a further 30 minutes at room temperanre and pourcd into water, the aqueous layer
was scparaicd off at pH 6.5, and the sodium salt of the penicillin was isolated as
described i inT Example 1.
Yield: 289,
8-Lactam content: S477.
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H),

35 NVR signals at r=2.5 (5 H, 2.6 (2 H, 2.8 (2 H, 4.5 (1 H, 6.85
(3 H and 7.7 ppm (3 H).

35 -4. btetri—(3—rethoxvearbomyy—3—ret hyiurei do) 2-6—di-ehl-erephenylacetie—
acid from 1.75 25 parts by wei ght of

N-acetyl - N-nmet hvl -carbam c acid chloride and 3.31 parts by weight of

(-5~ G (246- di chl or ophenyl) - gl yti né g ebrom de [We assune that the acid,
—40— whi-ch—¢

can—-be—obtai-ned-- f—%em~2—~6~el+ chl-or-ebenzal-dehyde —at-fre-

hydantoin in a manner 40 whi cExeingleisn | tsel f. known, and whi ch after
acylation or t heSE o i Bl SRR e of - £ "r‘atgﬁlekct C‘,Wfl b optically

1 1 12X am '

active bases, Fa% b@‘-"\éﬂhtbéf I Q@x\ﬁaﬂm‘ irb‘é hes. @f:y[»’al ic'lomg ’\Qf;f-ﬁb‘@pp‘é\ Vacetic
i s obtai ned i nacal, L.aeyar n«et\a@&r(,y rc@aflc1 Rl ROk ot @anki mtnafmrrym'fcoxrm sbhedrengs, 5by
anabogy to theb)hmhmf@@mdmm@manamdt he case of C-phenylglycine, to:the
1)-scries in tped| . gi}ary 45 form and to the L-series in the
dext ra-rot at or’y f‘cram oAt 45 Yiel d: 90%
Mel ting point -w{we\rﬁgnﬂNMR—szgmak snat.7 ez k),=0s20611y; 38,0210, {8, 3.6 (1 H) ,
6.2 (3 Hwand 6.9 ppm (3 Hp,75 35H5.6.15 (3 H), 6.8 (1.§ ), 6.85 (1.2 H), and 8.4 ppmn
L-[®¥rr] - (3 Met hoxycar bonyl {8H¥et hyl - ur ei do) - 2, 6- - di chl or ophent yl actei ¢ aci d
from 1.6 parts by weight of N-methoxygatloyl - N-methyl carbamc acid
chloride and 3. @adnﬂlal‘iﬁa@ﬂmcthm)ca'kbrﬁl Serlc@hitur&dc)-R.6-Hichlorobenzylpenicillin:
)-C (2, 6-dichlor ’ Ofp krdwiph LI. 0 yoisrie wrighr @12, bm(@i@dl‘mm'w 13:318&1“11‘r€1<’1<;‘ 5?5

] \ agpdic e cignegvag adde “v,
II gllog 9[6(;1I‘5I‘ '\m% %’Fg{f@i fxrlgoeg'éou o?eib parts \VCDE'htheun Y rr%m%&m,g%mhylclé i~

amidini chloride irn 20 parrs b ‘«Oll.lm\_ of dry accrofes After S mifiotesy the ]

D, L-[err]-(3- Mat R%y&&m(y - Ssatet gl T @ik€l@) vodurk dfislihyoraphz enyiracet i ¢ aci d
from3.03 party b rmmfghton@fxert\ladma Hor :@rar‘bwimym Nilﬁqmtlhykﬂcm%m@ acid
chi®ri de nd 4304 a‘ﬁ ghils % ?‘u ‘f"Dé L R “Isdig"ti‘l‘ulé"pﬁ"rﬁ‘i}ilzm lyci #e.
Vield: 78% Ve & Qﬁﬁﬁw ' ??i A e N S LA S s, Wllckakest | n Exanpl e

CTWwWas now faré
9.B.4. 7. D-a-{ mBUﬁ;OXMear imop cnlmatahyl Ut eh d0) pephenybiagebi ¢oaci d from
9.7 parts by weiegit agfoubl-ier=ahurduy 2N ﬁs@ﬁyl;glawwbdm bor aeligpachl 051 de
> GERNE e val v . 5

an%S 1 perts Eg 8. Cg:ml%gg 'E%d%IP @ 1\g R;\sﬁ%’am?méjogk toﬂ'{}eom cmﬁf‘(_gatmc :

H g ilst stirring, where it was stmcd until no furiher addition of sodium h‘ -drozide 10
Cal cul! at ed: tibh wasOneBessaryOfod maintaining the pH valuz of 7.5 t 8.0 (1 to 2 hours). _
10 Found T heveﬁﬁcr,&he pBl Ghlue Vs BO\NMR 1g|6gmal|1h$ attlercu:lgtc@)«@ggch[q)'ic agd 6 (5 H,

4 @ , ; vo]@mgo RE Lﬂ)“cr a 5. 1 rmléi(ml u ,,h p\n?' 3@?@ ga;t?ﬁdH) 105

98,43 e Bengg AL R R T e )

m‘{‘&—‘bf Wyl @LcmN eramy mé\koalulmykmc:&rdbammpsaalodmmxmm de and 3.6

parts by wei ghbydothldiclacid- xé*ﬁ.srmablhngx heenyth J? lnn@hasc(l“e# éifpar?l@%)ﬂ NMR signal s
f)’"

I 285 v hed grith 1 WRIFT at-g tHne er
at [err] 5.6 (l‘%}é ttexz’ St 2 ‘t y gl il ?téﬁp ' divm salt’ of 3h pcﬂ qm(% H), Q:O
4. ? 5.2 (3 H) %t 'lT'DJ. % ol{a{?rmm lar solution of sodium 2-ethy 0 20 9.
D-[err]-(3- Ace a&ylcblfrﬁ& @)ﬂctﬂh&lﬂ}l a&e& ter\x A Qncbstf d’o@&ﬂkz@v&hsﬁ&fd’[ s by
wei ght: of N afmﬁ e Nemcﬂz_n hhaogranbdamCe, dcirdidghvey e eng Ge pars by 4(\)NEi ght
- metha p W, p_l_ 1 1(' t
of D-C pheny| gpysg} lgugﬁc%llogr at 7 ,N(tél\xg(zdmrg {?ﬂ wagllgég ]ﬁg@ crel containing
40 -ncthanol and subsequently dried for several days over P.O, in a vacuum desiccator.
Yield: 71%,.
B-Lactam content: 68%. ;

: 45 C H Cl N S 45
45 Calculated: 41.3 42 12.2 9.6 55
: Found: 41.1 50 140 90 49
NMR signals ar -=2.5 (1.95 I}, 2.6 (1.05 H), 3.35 and 3.40 (0.65 H), 3 8 (0.35 H),
445 (2 H), 5.8 (1 H), 62 (3 H), 6.75 (1.8 95 HJ, 6.8 (L. SH)
50 and 8. 4 ppm {6 H). 50

50
Exemple 10
A. D-a-{3-Methoxycarbonyl-3-methyl-vrcido)-phenylacetic acid:

15.1 parts by weight of D/—) C—phenvl(7 lycine were stirred for 15 minutes with
: 20.2 parts by weight of r.uhnumm in 180 parts by volume of a 3:1 mixturc of

55 55 dimeth; llxu]pno\m- and water. 15.2 parts by weeight of N-methoxycarbonyl-N-methyl- cS
carbamic scid chloride in 30 parts by volume of dry acctone were now added dropwisc
within 30 minutes in such a way that the temperaiure did not exceed 207 C. The
mixture was stirred for a further 2 hours, 200 parts by volume of water were then
added and the wihiole was acidified to pH 2 with dilute mc‘ rochluric acid. Thereafter



C H N 25 Cal cul at ed: 66. 3 5.6 8.6
25 Found: 66. 3 5.7 8.6

25 NMR signals at r=-0-1 (1 H 2 5.0 (2
H and 7.8 ppm (3 H). 10.

D, L-{err]-(3-Benzoyl -3-all ylureido)-2,6-dichl orophenyl acetic acid from4.5
part s, by 30 wei ght of N-bengﬁxJ N-aIIyI carbam ¢ acid chl opjde and 4.4

part s-by—we;—g—h{——ef-—D—lz— 39—6—(—2——6—6!-} chl-orophenylt )~g+_

-

2 7
Z .1

‘&
<

L V4
(5—H—4-55%

-

30 Yiel d: "@786xn@ was extfagted threeQimes wit GH|neut Ay evefime ! _,_-atq 0 17. 4"'—6—?—;

35 - Fd‘uﬁ qume, ")';d the o*sg (?; A5¢ AVag W‘lshc ity 50 111?“5\ n:‘ of vnn_r ang gy ew
(4391 OVCE 19 Lo l.\.l {rait C SO WS (1 C Ve a1C 4

35 NMR si flér&d@fsulilﬁ{l e st(;lipclfli)oﬁ % 151 g \?JQ ta y"gll, 3.9-4.5 (1 they -

| | ) 54. 8- E»h&h was lcft in 73”/ v, was pu15 rﬁcﬁm aracm;h rScuﬁ,‘{-Sn.ﬁ\,mlmﬁa(cﬁc H. 41. 01

- a- ( 3- AdétagdordBigad thy NMR spécdtofn- 2- t hi enyl acetic acid from 3.2 parts by aceor
WEI ght of N-acetyl - N—aII}_/XI car\l?amc acid chloride and 2.9 parts by wei ght of

D, L- C( 2-t r&aﬁmﬁc‘:} 54.0 5.3 21‘0'90 gl yC' ne. C?xlcu
40 Yiel d: Re% 549 5.6 Four
40 NVR | 2 1 . 6-5.

H? 0 55'539»;,1»"’%@1",?4}5 uaﬁ-é{)]?(vﬂblgﬂr@§(($5i@4fz(] s 2(3 1(1) and 6.9 ppm 3 151 W 0% 6-51 (Zus

- D L-a- (3 &Mbau- 3%9&,%&99993/[4\“3“&@@1.%&4&{ﬁcm%lam@ di chl or o- phenyl acgt i c
acid 45 TthrBuu i wRaPrkfarcd s ¥dri@it in @kample 7, from 5.3 parts by weight B. 1
N- di met hy |cm-a@-sandyoagbry N-mediiydeidapisariric aidi W p46 bgicieitiole and 4. 4 part & 4:
by Wl? ght 1@fanghy_¢l®:{igm@mmnéﬁ1 gql%ﬁq‘lgﬁw() Rags ?é iwgight of 6-amino-penicil- 15 45 Yi el d ;Cd ¥
86% ItlﬂgC ont=[err] NWRsignals at r=1.6 (I H, 2.5 (3 H, 3.7 {§ H) gy
7.0 (3 H) ﬁmit x chntREdeH. H) . 22 23 Yield
1, 301, 962 . 23 13. DL - [err] - (3
= Met hoxv EMBaiaptls at ?2-3'15%@%\ 4@450% H), 45 3“3%?%&1\}(}3}’7&{%‘90@% c acid from o,
3.0 parts by weight of O\ SRpF NEliret hyl car bani ¢ acid chlori de an&om.
3.6 parts by mMeiGbk which fbioks Edtmpied e %yPhe@ydl Jact@h Ve iiCprodice{Ay: 87% 5 5
NVR si gnal sithathat] @ rthd praxcﬂm(@) cparal 06n (2piElin d N-pilthisycart@ny2NE6 H) and @28  NMY

ppm (3 H) . methyl-carbami ap 11_c, andqwith gplod‘ﬂ F%t‘ﬁifp i WWSA 320
met hyl urcﬂ%‘)"‘hc“lf‘mcuf‘fgt"h {ele g ﬁenyl acetic acid from 3.3 parts by weight ofy ;
N- di et hyl am nocar bonyl - N-net hl - carbam ¢ acid chlori de and 3.6 parts by  weig!

wei ght of DJT=C (.gy ”e%%fgt)éﬁ{\l?[‘e”y' E g:_k/ @g }"ﬁ T00% 10 NVR of L:
: ot Ba ectiyene sl 2 2y
signals at [lerr]=2"0 2.6 (2 f‘i\f ) ] Aﬁ(l H, 6.2 (3 &, Yiu
6.95 (3 H) 10 and 7.1 ppm (6 I-H) @5 DL @a4 (3 Mtlhoxycarbonyl - 3
- met hyl urci o%i 2 - thienylocetjic frog1 % s by wei ght of Calc:
N- met hoxy can bdifsirife sttt vi car banilc é 1%d Hydr &¢é I ori detoand 2.9 parts by Foun
wei ght of D|L-f£gplfnib tyhefgy)s); gl yciine.s015 25 % 200 Yigld:- 100% NME
15 NV\R signgls at r=0.4 (1 H), 2.5-3.1 (3 H), 4.¢ ( 11) 6.2 (3 H ang 6.8
ppm (3 H). Pseudonionas ae rug Bonn 50 25 >4C0
3. 1}
Pseudomonas aerug. Walter 50 . 25 >400 N-ta
; D,L-
Klebsiclla K 10 200 200 >400 Yiels
Klebsialla 63 : 200 200 >400 35 NMI
Staphylecoccus atireus 133 1.56 1.56 6.25
. 4. 1
25 Example 11 25 . parts
A D-a—(3-Isopropomcurboml 3-methylureido)-phenylacetic acid: 10 of i
15.1 parts by weight of D({~—)-C-phenylglycine were dissolved in 250 parts by whic)
velume of 30%, st m.atl‘ aqueous dioxane by adding sufficient dilute sedium hydroxide whic.
solution, Thereafter the pH valwe was lowered t 7.8 with 2 N HC, whereupon a . of th
30 part of the phenyiglvcine precipizated in a finely divided form. The mixture was 30 15 00
cooled to 0 C. and 18.0 parts by weight of N-isopropoxycarbonyl-N-merhylearbamic knos
acid chloride in 30 narws by \-'oiumc of anhydrous dioxanc were added dropwise over 45 {9}’ m
the course of 30 minutes, the pH value of 7.5—8.0 being mainiained by simultaneous Liec
. addition of 2 N sodium hydroxide sclution. The mixture was subsequently stirved . KA
22 2t reom tanperatare until no {urther addition of alkall was necessary for keeping the 35
pll consrant. 300 parts by 'vulunlc of water were now added and the solution was 5. .
extracted once with 150 parts by volume of ether, Thercafter it was acidified to . par:
pH=2 with 2 N HCl, and the cil which precipitated was taken up in several portions 50 1{}: ¥
124

NM



16. DL - [err] - (3 - D methylanzinocarbonyl - 3 - nethylureido) -
phcnyl acetic acid from 3.3 parts by wei ght of
- N di-mrethytanrnoearbeny-—3-—nret h—earban-¢ aetd—eRtortde 20— —
and 2.9 parts by wei ght of Db L-C(2-thiienyl)-glycine. 20 Yield: 84%
20 NMR signals at r=1.9 (1 H, 2.5-3.1 (3 H, 43 (1 H, 6.9 (3 H and 7.1
—ppe- H) . ,17. DL - a- (3 - Benzothm?%-; allylureido) - [err] - 2 5,
cetaehi enyl acet -5—parts- by—wekgh%efw—N-beﬁz-eM—m—Fy-F——ea-r—bam c
q::;gcn AR el b bl ol gl o
L- C=(2- thi eny g e g U S5 SO, e Hation
«ccid5 NVR signals ah’ @r}rj BB 2, °‘ Bl g H)vff 55 O ¢ “’;‘4 8-5.3 (2
- 5

uct
H) and 5.555.8 pqmmégwh{)uﬁ‘msmahma*ﬂum iBlayer Vhremdgizkaar obut yryl -
msthylurmdo) - 2 - thieén Iac cid from 30 4.0 parts by
wei ght of N-y-chl; ,%gutyré ?garbamc acid chloride and 2.9 30
parts by: wei ght Fgﬁr L ajé - t BIzeny gl yci ne.

...30 Yield: 99% NMR signals at r—2 5-3.1 (3 H, 4.2 (1 H, 6.35 (2 H, 6.7 -
3M3 11%, 7.2 (2 MMBypignelr, «Q‘ﬁprﬁ 'gQS{B(lllg ) 22.8-(5 For 4§ (LHE 3.0-(LED, - Fur oyl ]

3 - methd - urcido) - 2 CePPéSHeid from3s 5.6 part<9by
<igheei ght  of N (2- Rurpyl f)and\hmmhc_ﬁaxwm&dsa‘@hdpmmrals d@scma&l ift sl ts by
tht o85 wei ght of DLiCA(2-thi cnyI QM ycine. Yield: 100% .

"‘C“D[err] (3-Al yﬂoﬁgéfq@’ﬁ e arphanyietedtoy-id Fremy flh@é?FSl aeigh Ffr¥m  15. 8
parts by 40 acetyl-N-allylcar %?‘ fhigsde I\'ﬁ‘%l’rSyP(SS?y‘E’aP‘B%Phyﬂ[ IN—r?ét‘ﬂW”&ar bani c
acid chl:ori"de aﬁﬁlﬂ'\iode parts by wei ght 40 of D- C- phenyl gl yci ne.

40 Yield: 88% NWR S|gnals at I%err --1.8 (1 H, +0.4 (1 H, 2.6 (5 H),

568 7.4.3 (1 H), 3 f2 H, and 6.85 ppm (3 H. 45
21. D - err] Ié lated [3 °°f\||tr5cf L et hyl benzoyl] - 3 - methyl - ureido)
t (A phenylacetic 4 acid from 8. O8 parts by wei ght of

NN (13- ni t r 0204- meNMA Genlz oyd 0.0y Ry I(s BRsbanits (ael,d.c (1 1 YAB7-ehisaeitye and04 7
O“‘]oartgoby wei ght of D- C pheniigf-§ i Wend W epg 3 ’206% NVR signal s at

[err]=1..6-2.8 (8 H). we(Fs -8 I{Jr]oazw)yl-a né h)ﬁu%ezm-pneg\ 3;_;&‘ - 1%9[5% %9@ arts &%(5_ [4 -

1, 301, 962 weight of N-y-chlorobutyryl-N-methylcarbamic acic Jrtsy "we

Met hyl benanoy1 of-D3-)- C—pi&byh—)glytiﬂ:&l do) - phenylacetic acid from 13 parts by

4 weight of R p-nBiely®Bénzoyl - N- met hyl carbami ¢ acid chloride and 9.2 parts by
wei ght Qf D- G phenyl gl yci ne. Yjel d:~85%

55 i NWR stgasha: at s5.50. 25(1 H)3 291%29(9H) 6.65 (1 H, 6.9 (3 H)

and 7.6 ppm (3 Fjund: 5 23.53D,L 58 a 40{3 94Benzoyl - 3 - rrethyl ureido) - 2.6

- dicidor ophenyhgﬁgtl c acid frao

N benzoyl B ¢ @@% 51500 10w Bt d ng et
D, L- C-(2 6) - di chl or ophenyl ) -gl y 30
3. DL (S-Ben oyl-3-mctlzy1urc1flo) 4-tolylacctic acid from 3.2 parts by weight of
N-benzoyil-N-methylcarbamic  acid chloride and 3.8 parts by weight of
D,L-C-(4-tolyl)-glycine.
Yield: 90%.
25 NMR signals at »=2.5 (5 H), 2.6 2 H), 2.8 2 H), 4.5 (1 H), 6.85 3 H) and 7.7
ppm (3 H). 35
’ L 4. D-a-(3-methoxycarbonyl-3-methyinreido)-2.6-dicklorophenviacetic acid from 1.75
2 parts by weight of N-acetyl-N-methyi-carbamic acid chloride and 3.31 parus by weight
: of D(—)-C-(2,6-dichlorophenyl}-glycine hydrcbromide. [We assume that the acid,
i by - 40 which can be obtained from 2,6-dichlorobenzaldehyde via the hydantoin in a manner 40
xide ) which is in itsclf known, and which after acylation of the amming group and splitting
mn a . of the racemate with opiically active bases, followed by removal of the acylaiing group,
was 30 Is obtained in a lacvo-retatory and a dextro-rotatory form, belongs, by analogy to the
mic : . known conditions in the case of C-phenylgivcine, to the D-scrics in the laevo-rotatory
wer ¢ 45 form, and to the L-series in the dextro-rotatory form}. 45
ous ; Yield: 90%,. Melting point=149° C,, {«};,=28.1°.
'n:ld 35 NMR sxgnals at +=0.2 (1 H), 2.5 (3 H), 3.6 (1 H), 6.2 (3 H) and 6.9 ppm (3 H).
the 3
was : 5. L-e-(@-Methoxycarbonyl-3-inethyl-ureido)-2,6-dichlorophenyiacetic acid from 1.6
. to ' parts by weight of N-methoxycarbonyl-N-methylcarbamic acid chloride and 3.01 parts

ons - 50 by weight of L{4)-C-(2,6-dichlorophenyt)-glycine hydrobromide. 50
: Yield: 100%, [a]p=+29.3°.

NMR signals as indicated in Example 9.B.4.



Yield: 100% Melting point= 2000 C. 10 NVR signals at r=-0.4 (1 H),
2.2-2.7 (8 H), 3.5 (1 H, and 6.9 (3 H). 10 24. D,L - a

(3 —Benzoyl - 3 - pmethylurei doy—4—— netytst+phenytphenytacetitt acid from
-10.0 parts by weight of N benzovl-N nethvlcarbam c acid chloride and 10.0
parts by wei ght of D, L-C (4-nethylsul phenyl phenyl)-glycine. Yield: 73% 15
NVR signals at [err] = 0.2 (1 H, 2.3-22.8 (9 H, 4.65 (1 11), 6.9 (3 H and
7.5 ppm (3 H. 15 25. DL - a - (3 - Ethoxycarbonyl - 3 - methyhlureido) -

4 - methy7sul phenyl phenyl - aceticta@idd2from 16.8 parts by wei ght 2bf 23

N-et hoxycarpony] - Ne et T yT - carpam ¢ acid chioride and 20.0 parts by wei ght ,;
of D, L- G ( 43 bl O DR e L G i oot it 81305 oy 1
85% Mel ti neurP6y wéight paD,LIC-20b-dichioropM¥R)-gib-@idal s at <ferr = 0.4 (1 H, 2.4-2.9 a
(4 H), 4. 65Y¢EH: 7§%. Melfag goint+2169 C. 6. 85 (3 H) and 20 7.55 ppm (3. 11). Yi
15 26.°D, L I‘&'[Reﬁ‘gt“f” as indicaied jn Bxareple $B-pr opi onyl - 3 - nethyl ureido) 2 5 N
(1,2,5,6 - vets gy alpophemYd s Aa8hhE @S, halik Ok ﬁ;f%-p tSrdYuptei ght  of ;
N-,[err]- ch{vagt@_%;anpi-ﬁmm%mﬂ&d}yethg@&ﬁrbé?ﬂ éb}lcﬁccg[l;?dg hlc?llipgxgs %ﬁig‘bﬂ‘;\é\?5 parts by
wei ght of DeflD-C-ghinyRls&iné- t et r ahydr ophenyl ) - gl yci ne. 25 Yield: 73% p!
25 NVR si gndl*é dP%=0.6 (1 H, 4.3 (2 H, 5.7 (1 H, 6.2 (2H, 6.8 (2H ¢
and 7.144-8.8 ppm (7 H) ¢ H N . 10 . '
20 27. D - [eeddied: (384 [25 Thienoyl]- 3 - methyl - ureido) - phenylacglic N
acid from 9Femgarts B§6weight 85 N-(2-theonyl)-N nethyl-carbanic acid

chl oride an 6 _parts_ [ - ph y.Ci ne. X
S0 Vi el . “5oik ghRs T“Qgﬁg ;-gsfgﬁ%%% ﬁ&.??y(? BELR A0S, oyl] - 3- %
met hyl - ureido) - phenyl - 25" acetic acid from 8.5 parts by 2.
wei ght15of N8( D,6-aclPBetzbp3-dig axaddopl-nbthospleniielysndyflom o bmes chyaci d 18hl or ide ¥

{ S Sedp s B oxcloby e glre
and 5.9 par g%_g%{\&}g&bgﬁggegfo{g ycggﬂﬁesmcb ichleridaeand 3356 parts byyjwsighr 083204

35 C.  Sodi ¥Hia; joor 0 N
D-ce- (3-i sopropoxycar bonyl - 3- et hyl ur ei do) -. benzyl pcnicil lin: _ 1t
30 Thi s peniNMR lsigmlswets =t (f &8g,t UF €1 Has2. 05 Eh, beq itn, Eampl(e 1), from 5. 9 fz

parts By wei ght of D a- (3578853 dpo§cht GoHy tndidrveanh (3 Hr ei do) - phedd| acetﬁ%c ar

aci d, 3.7 Par ts. by, 408 90bm e St FiARELY LGP L QROf O IR, il Uip Sl O i de
4.0 parts bycewﬁNgJBﬁz%arbﬁmicz%dde cl%ogdc éﬁﬂz e@@pﬁ@kﬁﬁjﬁgﬁ %%— %‘qxeéliillt Igi‘:c N
40 Yiel d: 45%4d:[%74 Meliagpeam-d SRt €. 86% C H R S

Cal cul at ed: 48. 8 5.6, }p-4 5.9 45 Found: 48. 7 1.
5.9 ,10.S 8 o Al 5
- 2510. Scatcuimed® 663 56 8.6 | D
40 NMVR si gnabsdat r=2%63-2.55 (58kd), 4.4 (1L H), 4.55 (2 H, 5.0 (1 H, 58(1 v
H), 6.85 (3H2 8.5 (6 H, and 8.7£)I§m(6 H).-< 45 25 ' .
1, 3C1, 962 NMR signals at r=—-x(1).1(3(1 H), 2.6 (5 H), 2.7 (5 H), 4.55 (1 H), 5.0 2 Hp5dJ8 The Tabl e N
whi ch foll ows conpares Flhé_ i -bactrial action of this product (A) with
t he -peni ci | ho.n I Dh-(pBORM-UI1f146100) 3 Wi ioobheRyl @MY acid from 4.5 parts by I
N- i - pr#gpoxy eaigisof W-bdzayelN hajlyl-carbamic acid chloride and 4.4 parts by weight of D,L- 30 4.
C-(2,6-dichlorophenyl)-glycine. 20 P
Yield: 97%. ) v
C H Cl N A
Calculated: 56.0 4.0 17.4 6.9
35 Found: 55.6 4.4 16.0 6.5 35
1!
NMR signals at =0 (1 H), 2.3—2.65 (8 H), 3.6 (1 H), 3.9—4.5 (1 H), 4.8—5.3 35 5
(2 H) and 5.6—3.9 ppm (2 H). : w
Y
11.  D,L-a-(3-Acetyl-3-allylureido)-2-thienylacetic acid from 3.2 parts by weight of
N-acetyl-N-allylcarbamic acid chloride and 2.9 parts by weight of D,L-C-(2-thienyl)- 2
40 glycine. ’ 40 w
Yield: 99%,. 40 o
Y
NMR signals at r=2.5—3.1 (3 H), 3.7—4.4 (1 H), 43 (1 H), 46—5.1 (2 ),
5.5—5.7 (2 Hy and 7.7 ppm (3 H). N
12.  D.L-a~(3-Dimethylaminocarboryl-3-methylurcido)-2,6-dichloro-phenylacetic acid
45 from 3.3 parts by weight of N-dimcthylamino-carbonyl-N-methyl-carbamic acid 45 2
chloride and 4.4 parts by weight of DD,L«C~(2,6-dichlorophenyl)-glycine. 45 @

Yicld: §6%,. Melting point=205° C,

LR en

NMR sigrals at 7=1.6 (1 H), 2.5 (3 H), 3.7 (1 H), 7.0 (3 £) and 7.1 ppm (6 H).

o4



carbani c acid chloride and with the product (C) which was obrained from
D-[err]- (3-i-propoxvcarbonyl-3-nethyl ureido)- phenyl acetic acid according

to +he-—p%eeeda+e—5——de50ﬁ—bed—|—ﬁ—Exan“. e—28:

55 __ Effectiveness

[uints/nil] Type of Bacterium (A (B)

(O E cherichia coli 14 ) 96"25 6. 25 %00
ichiZ® coli C 165 50 1301962 25 2001

;ron‘ESCherl chia col 3. 1831 58 - (2 - Methoxycarbdi3l 53 - methviuicido) - B~ ZethoxyphenylaceticA00

d 44Pseudonzonas aeacidSiypim 3.0 parts by weight of Bgm,Lho xyvearbonvi- u-vm@ﬂcarbamlc acid chisdqyQ
Pseudormnas aer and Ft.r. Yl)y “\-1”1!\. l\I C‘Tmlhﬂ\}ph(.nyl\ 9'\ \.llJL 50 >400 15
Exang e 12 Sodi A B err]-(3-n-butoxycarbonvl - 3-net hyl urei do) -
benzyl peni gi | | i KIMR JiftaB dpeﬂzcl(i |HT),FB ose(s Ipre@@r H;j si2nstihandras ppim @legcri b-sd in

s byfExanple 9 from 5.6 10

arts
weighp. 3. (3-[err]-bu ﬁ%{’ e’arbb E@t’;ﬂ wq?;eéw @Q{ﬁh 1’%&@;@1’%511}@"6@@
9 ¥

10 parts by wei m Gt éﬁi‘é gcﬂfsfﬂm- AL o bGnand 3. 6
parts by wei ghcyefd: Geani nopeni CI anl c aci d he urel doace ic acid was
stirned with the tetranethyl - of or mam di ni um
chloride i acefdHesigepls Pbr‘rio loirl JQHHZC? i (h S (lﬁ)e?%j@ Hg6p> §L35H) 10
/ 3-Lactiam content: 61% an
-9015 C H 15. DY - o - (3 - Blefadyediboatl€Q: - methyBBoido) - 2 - thBerflocetic Ridhrom 5.6 25
Found: 3 048rrs4by weigy 5f N-meghodycarbonl-S-niNRcabamiaicst ytropld@idga®l 8 (5 H),
4 45 g E‘“Ibg yelg'yOéD(Lscﬁfthw@l\g@C(ns H and 20
@ 121470 D (13045 1 15
20 Exarrpl e 13 | MR aar{raiaeupfmgd{)ms-oi1®qa>;rptse(11f),mdae{\andssppm(3 H).
D-[err]-(3-net h?xvcar bonyl 3 rret h -urei do) P / henyl acetic
Hx,aCI d used there §S Dr%'flu 118’01\lﬂxﬁﬁ;)nczrbongzl;(zt%l -car amly,%grljﬁ%)?fgq
’ rmt? I -urci dO) a E[LFZ hiepyl)-glycine.
D- a- (3-di ngt hyl gradaear bony 3 m et (hy -urcido -phenyl acetic acid, 20

f N-25 D-[err]-(3-di met hyl ani nocar boné -ethvl -urei d??{‘ E;Qenqyl acctl c aC| d,

scineD- a- ( 3-di net hyl M%a&rz&k%ﬁvwﬂl& Eryﬁlu?rgb,dé)ﬂ PRSP Tlern @
D-[err]-(3-di meihylm noGar By} - 8- hinproRy! ; U ehilQ)abReRy kamals fndci d,
D-[err]-(3-di metpw maoxga,&g %%m@rdar‘ ky« jdLH'ﬂﬂh&tOén%:lm’m a/r{saise\tdlghrflgmd 30
|)DRerr] - 53 di mtty(k-amnﬂml&mf@onyl 3-al Iyl -ureido)-phenylacctic acid,

30 D-[err]  3- divigik: 6V-ami nocar bonyl - 3- cvcl ohexyl - urci do) - phenyl acetic 2hci d,
sgD-[err]-(3-dine ogaLl I henyh-mir ¢kda s-phsnysasets &yakd d.
D[err] (3-]1- pW%?ﬂ@‘d“&agarwég H)’gzg ggh; @U?EI 80 -gﬁe%y acte(tl ¢ acid, 40

. D-a-(3-: [ 1-piperi dvI car 21?” yl] -3-- me | - ureido)- hgnvl lgcetl cﬁgm d, 35

18 yD[e ]- (3 di ct nec t‘dn e AEEr «

L-35 D-5 err] ({3 cﬁ Q‘& &8 ‘r@i Qum céhf’gz Pmc alyf e&ts ecané:tcgln&j 30
D-[err]:- (3- ar ch| h /I ur ei do) phenyl acetic aci d '
D[err] (3- phenyl ani nocar bonvl - 3 rret hyI ur ei g acctic _aci -
D[err] (3- [ 4- movh Ry =eArdn | Had mét H%G%jr(%ll 0§7\E/?I }éhyila(%é{ha&d acid, 45

55 ¢ D-[err]-(3-[1-pyrroli %P“f(ca{{r)bonyl] 3-ct hyl urei do) - phenyl acetic

aC' d,” 19. D,L -a- (@ - [2- FuroyBO 3 - merhyl - ureido) - 2 - thienylacetic acid from .
—5.3 f 35 5.6 parts by weight of N-(2-furoyl)-N-methyl-carbamic acid chloride and 4.7 parts by 35
: weight of D,L-C-(2-thienyl)-glycine.
- Yield: 100%,.
ht of
:nyl)- 20. D-a-(3-Allyloxycarbonyl-3-methylureido)-phenylacetic acid from 15.8 parts by
40 weight of N-allyloxycarbonyl-N-methylcarbamic acid chloride and 15.1 parts by weight
: 40 of D-C-phenylglycine. 40
Yield: 88Y%.
! H), ‘
NMR signals at »=—1.8 (1 H), +04 (1 H), 2.6 (5 H), 3.7—4.3 (1 H), 44—4.9
(3 H), 5.3 (2 H), and 5.85 ppm (3 H).
acid :
acid 45 21. D-a-(3- [3-Nitro - 4 - methylbenzoyl] - 3 - methyl - ureido) - plzenylacetzc
: 45 acid from 8.0 parts by weight of N~(3-nitro-4-methylbenzoyl)-N-methyl-carbamic acid 45
chloride and 4.7 parts by wmght of D-C- -phenylglycine.
N Yield: 46%.

NMR signals at =1.6—2.8 (8 H), 4.6 (1 IL), 6.8 (3 H) and 7.4 ppm (3 H).



(3-[ 1-piperidylcarbonyl]-3-cthvlureido)-phenylacetic acid,
rr]-(3-diethylam nocarbonyl - 3- et hny ur ei do) phenyl acctic acid,

rc]-(3- et hyl aminocarbonyl-3—ethyttr ei doj—phenytacetitacid,
rr]-(3-nethyl am nocar bonvi - 3- et hyl ur ci do) - phenyl aceti c aci d 45
err]-(3-phenyl ami nocar bonyl - 3- et hyl ur ei do) - phenyl aceti c aci-d,

45 - 26 1, 301, 962

26 27 D-[err]-(3-phenyl am nocarbonyl -3-ethyl urei do-phenyl aceti &
aci d, 2D a- (3-_f4-rnorpholinyl]-cdfPbifyl - 3- et hyl urei do) - phenyl acéfic acid,
[errT-(32b 1YL Ofzi. 3 W] il 35 ShLdy REGRY LW-ghA@) aRiveRy| acetic acid, v
[err]-(3-p phrpbpekig ydx]\pewlbmayb-isummn@ﬂ)y rkuxiel tbjidepidryd acetic acid. 5
[err]- (Spehlsebb lglawfﬁtfeplrctm&iyln} -n-butyl - ureido) - phenyl acetic acid or, @3-

D a
DJ[e
D[e
D[e
D- [

D a- ( 3- di¥¥#:1&ani necar bonyl ) - 3- cycl ohexyl - ur ci dophenyl aci ¢ aci d e
the ssodi wR @kt 0f=6586 ,F)Ohhowmnp%s Gl & 98 @64 ﬁ’@};ﬁﬁp :

[err] ( 3- met hoxycar bonyl -3- et hyl - Ur ei do)” benzyl penicil I'in, D[err] -(3

- di net hyl a@d. ndbér—taor(yll‘@wmét- Iéiylmcdvlewdz@ bengi Wy eeralatelic eid frgn

D-a (3 di i I e e e B T

10 D-a-(3- d:ieﬁp é%? A 5%3.@ ropyl ur ei do) - benzyl pcnicillin,

10 D [err]-(3- d| rret y

D
D
D

D
D
D-
5
5
D

am nocar bonyl -3-i-propyl -ureido)-benzyl penicillin,

[ert] - (S-WREWI@rrFrrdbhﬂtid»nvP——B7-($1Hb)L3t5y01-PUrEIidc§(9)(3 lbﬁnzyl peni ci illoi n,

a-(3-di m§ h){% m no 3 al | l d ?”Fz)' egu,m ’

SERRR - B e L T
gacmf Dpcar(hﬁxetylhcu%ha@@wh -Rr el o) -benzyl pcnicillin,

15 Da (3 ‘[1dld pABf’/x ol i dvl carbonvl] - 3-net hyI ur ei do) - benzy | pcni ci ] n,

D[err]-(3- 1-pi peridyl bonyl, ] reid benzy, cn|C|II|n
D [ or 1 - ( 3 B ERHTE FOL L B g3 ol A WBh A 3 s8R Y5 PRRRSEPIT s

D-a- (3- et hyk and, nacar Fanyihoxdeasbeiny B - WkedhBt@)do 0en 2 Y- psrni sakdyi phdagl-

20 D-a-(3- rre:izzh kid iomos. 8 bmm\bh/-\ﬁwhleﬁ fyN-ctho:grale)y e meyyigehingt la¢id n,

20 D-[err] - lglefn g‘p%mrﬁd& rrg%% %(nﬁé‘ft"-l*rWBIS‘dP}@Wéfé‘)"DﬁtgHE‘W penicillin, 10 B&

D[err]-(3- BW‘)HS?T jonyl - 3- met hyl - ur ci do) - benzyl penicillin, 5
D-[erpd- (3-\:Mﬂsf@1yansrmhd\4l<car onvi § +13); eyl iy erd@)besz @l mead ci n, 2025 chi
D-[err]-(3- [1-piperi deapﬂmﬁyll!)] -3 et hyl urei do) benzyl penicillin, 5 gli
25 D-[err]- % etth_F locarb 3et (g) en. () ﬂICI||II’l s
o5 o err) S Mr B bl R

D-[err]-(3-cHBid y haTs 5 QR BORMS h{3f@t xc (4D 5,6 Qs hyAEBRAMY PEFire) | Cal
D-[erej- (3 -pAeniaam nocar bonyl - 3- et hyl ur ci do) - benzyl peni ci | I | n 35 Fou
D a- ( 3- pholln bo,n | I [ II|n i
30 D[err] \2@{{ SR Yff)ﬁl(f@fl éépbdﬁg}lhﬁ lg%?ﬁ ggpfl(g?é%éﬂgﬁ] %%zyl peni ci l4oi n, N
30 D-[err]-(3- [ 1 -piperid -carbonvl - 3-1i - _

propyl ur ei &) lbem:z pdai- (ﬁ'ﬂzdnpnf]] - 3 - methyl ~ wreido) - phenylacstic acid from 9.0

D[er r (3-Ra{t 20) %&@ﬂb@w}) gty leqafb}*mlwfig}lcb%icwasi Sifebtz® Ppeni c# Jlinor e
W 1 p Hy

D- [ er P] - ( 3-3j[58% ‘i‘?&eé‘f"ﬁ:%nyl ) - 3-cycl ohexyl ur ei do) - benzyl peni ciflin. 35
Exanpl e 14 35 Sodi um ; D-c
D L-[err]-(&- b@ﬁzéﬂ 82.at Dy »llfﬂulfwm?\-—%wﬁ t-Hoxmydsehz yik zéémpéqﬂlflgil-l n: This 2 g
a K1t e Xq thgl- -2
penicillin ‘6\%1‘%‘&1 (p}ﬂoréig z?nng @gts@uﬂfght o&é- -phul)%,}c{n? 11.@ ; from 4.4 D-
35 pasis byue ] 35 D-:
DL-[err]-(3- benzoyl 3-al lyl -ureido)-4-net hoxyphenyl acetic acid, 2.26 D-¢
C. Sodium D-a-(3-isopropoxycarbenyl-3-methylureido)-1 mz;lpcmulln 30 D-:
This penicillin was manufactured as described in Example 9 from 5.9 parts by D-
weight of D-a-{3-isopropoxycarbonyl-3-methyl-ureido)-phenylacetic acid, 3.7 parts by D-
weight of terramethylchloroformamidinium chloride ‘and 4.0 parts by wexght of 6- D-.
40 aminopenicillanic acid, 40 } D-
Yicld: 45%. : 35 D-
B-Lactam content: 86%. g-c
C H N S D-:
Calculared:  48.8 5.6 10.4 5.9 : D-:
45 Found: 48.7 59 10.5 5.8 45 40 8-.:;
he'd
NMR signais at r=2.3—2.8 (5 H), 4.4 {1 H}, 455 (2 ), 5.0 (1 H), 5.8 (1 H), 6.85 D-:
(3 H), 8.5 (6 H), and 8.7 ppm {6 H). D-¢

D
45 D-



parts by weight of tetramnethyl chl oroformam di niumchloride and 2.6 parts by

wei ght 40 of 6-am nopenicillanic acid.

- 40Yield-—51% [ er+}—taetam content—65% € H N 'S-Catcutated:
55.4 5.2 9.2 5.3 45 Found: 55.4 4.8

8.1 4.5 45 45 NWVR

signals at_ Jerr]=2.6 (5H) 2.7 (2 H :}, (2 H, 3.9-4.5 (1 H, 4.552-(3

H, 47-5. 242414} 56-50 (3 H) 6. Hioly H) and 8.4 ppm (6 11) Fy;?np|e

-—35-Sodi um D, L- a- ('Bheb'@ﬂﬂeowﬂhelﬁfom'ds)tln*nhklic.@ldd:Oz)xm-Z‘;}@“ di chdxmfahemﬂ)y\hcp@m cillin:

T e o trom e eI GE ol A R e g egely bed i

i Exan.p e 9 rom > \ ide and with - Ur cl&? PrJu-
D, L- [err] 63 be éﬁ'z po: \ca o*nl 3 mdh‘dmjl 02 IG_%Q »Ehl O?’/do aﬁ'elﬁ TOC e.lma 4.05
parts bv wei ght of tetrarret hyI chl or of or mam di ni um chI oride and 3.86 parts

3H).py wéi ght of 6- ani propenicitHanic—actdr—¥iet dE"T'cc:Eclzl%gs (oints/m]
55 55 [err]tL LG nt: 83% . >/
8.6 4.9 Found: Escherichia cAD149 5101 2 1. 3 6. ”5 8. 2 100 4.4 NVR
S|gnals at [err]=2{4-2.9 (8 H, 3.4 (4H, 3.8-4.4 4.4-4.6 (2 H),
60 Esclierichia Colll_% 1654' 8- 5 2 (52 H) 5 g 5 (2 ZPB 5 85 ( 1 H)
and 85 ppm (6 1- ) Escherichia coli 18308 26 235 |27 6.25 | 400
weticl, 301, 962 27 Exanple 16 If,
100i n the procedure of Bseedapdres ar. Botne 59 25 >400
D L-Terr]-(3-benzoyl »3-net hyl ueei do) - p-t ol.yl - lacetj c dcid Jsed there is
repl aced b. 0.015 P?’ég)@ﬁan aer. Rx%itg RJO 5d | g-’l’dé |

31).D- a- (83- benzoyl - 3- net hyl ur ei do) - phenyl aceti c aci d 5
D-[err]-(3-benzoyl - 3- eth | ur ej do) 1
C;’gde D-[err]-(3-benzoy }lﬁ’igl l1;1?1 1S, 8?‘6’@5“%“35@’6%}6 FFé}j‘vi’%iéé’F‘i‘E”‘%cg p
E ! s prebarcd/in the 1y npie rom 5.6
D- a- ( 3- bengoyl &r g}& &k 49) 3L7-BRLROXKE e oy @%%aopp@m elic acid, 3.3 16
D [ err]-(3-benzpw vﬁgmhykmmum&laﬁfekﬂam&mpmeﬂydnaeedm T6 pedis thy whight

3 -benzoyl 0f36 ilanigiadd) TS urvidedeniperiy lvac girjed vaidi e rexgnethyl-
%03- benzovl §§‘ ‘1‘3 HrePgBYyHS imacgetet Aox yplietivi AU aci d,

10 D-[efr]p(3- b/glm C(,’ﬁfﬂ{etﬁh | ur ei do) - 2, 4- di br onophenyl acetic acid, 5
syl-D- @- (3- benzoyl - 3- net hyl ur ei d°o) 3-thi enyl acetic acid, D a-(3- benzoxyl 3-
acidret hyl ur ci do) - oI yCacetﬂ c adid, 45

D[e%.r] . (3- benz ;E: ur lsdo)gé 65@ nmet hyl phenvl acetic acid, 15

D-[ et ]+ (3-benz -3 rrethy ur éi"'do) ='2- chl'or 0- 6- f | uor ophenyl aceti ¢ aci d,
-8.815 D- a- { 3- benz oNME3ignateithyd 256510 H)24.4 h{1emy b scetines. 8¢ H), 6135 [EHHnd(B benzoyl
- 3-net hyl WPei do) - phenyl acetdle—&&prt (IDH).err] - (3 - [ 3-nitro-4-net hoxypenyl ]
0- 3" met hvl ur ci do) - pheyl aceti ¢ aci d, 20,

D-[err]-(3-p-chl orghenzgytcade @ftﬂm]w &, &’d“imhaw}lo%%angl Anbiflyl-uefio)-

D a-403- o- br onobhengiydie 3eid qunopylreputeelbglo)mp{nem acetic acid, .

2 : -

0 ) D-a-(3-ethoxycarbonyl-3-methyl-urcido}-phenviacetic acid,

myl- - D-a-(3-dimethylaminccarbonyl-3-methyl-urcido}-phenylacatic acid, 25

iyl- : D-a-(3~dimethylaminocarbonyi-3-ethyl-ureido)-phenylacetic acid,

: Dna-(3-dimcth_vlaminocarbony1-3-propyl-urcido)-phcny]acetic acid, -

35 D-n-(3-dimetirylaminocarbonyl-3-i-propyl-ureido)-phenylacetic acid,

: : D-a-(3-dimethylaminocarbonyl-3-n-butyl-ureido)-phenylacetic acid,

© 30 D--(3-dimethylaminocarbonyl-3-allyl-ureido)-phenvlacetic acid, 30

s by ' D-q-(3-dimethylaminocarbonyl-3-cyclohexyl-urcido)-phenylacetic acid,

s by D-g-(3-dimethylaminocarbonyl-3-phenvl-urcido)-phenylacetic acid,

f G- D-s-(3-[1-pyrrolidylcarbonyl] -3-methyl-ureido}-phenylacetic acid,

40 ) D-a-(3-[ 1-piperidylearbonyi] -3-methyl-ureido)-phenylacetic acid, .

35 D-g-(3-dicthylaminccarbonyl-3-methyl-urcido)-phenylacetic acid, 35
D-@-(3-cthylaminocarbonyl-3-methyl-urcido)-phenviacetic acid,
D-a-(3-methylaminocarbonyi-3-meihyl-urcido)-phenylacetic acid,
D-a-(3-phenylaminocarbonyl-3-methyl-ureido}-pienylacetic acid,

. . D-a~(3~[4-morpholinyl] -carcenyl-3-methyl-urcido)-phenylacetic acid,

45 40 D-a-(3-[1—pyrrolidylcarb0ny1] -3-cthrlurcido)-phenylacetic acid, ) : 40
: D-a-(3-[ 1-piperidylcarbony!]-3-ethylureido)-phenylacetic acid,

6.85 : D-u:—( 3-dicthylaminocarbonyl-3-cihylurcidc)-phenvlacetic acid,

' -a—(3—eth3]ammoc4rbo tyl-3-ethy luruf*o)-plleml'mctlc acid,
D-a-(3-methylaminocarbonyi-3-cthylureido)-phenylacetic acid, _ .

45 D-.fv-(3-phenylamiuocarbonyi-3-cthyiurcido}-phcnylizcclic z:cid, _ 45

9.0
by

§
<



D-[err]-(3-p-ncthoxybenzovl - 3- et hyl ur ei do) - phenyl aceti c acid,

D-[err]-(3-p-nethoxvcarbonyl am nobenzoyl - 3- net hvl urei do - phenyl acetic acid,

D[ er r }—(3~-p-ret-hysutpheny-benzoy—3- net hw—w*crdo—)—mw—ateﬁ—c—m—d—?’r‘

D-[err]-(3 - [2-chloro-5 -nethoxybenzoyl - 3-n-butyl -urci do) - phenyl aceti c

acid, 25 D-[err]-(3-p-nitrobcnzoyl - 3 rret hyl - ur ei do) - phenyl acetic
aci d,zs 1,301,962 26 27
D a- (3=f2=chi ror et r)yT sql prLc yl pggzo mC;t Ayl -ur ei do) - phenyl aceti T
acid, D-[etf (3-'_ th, r‘l,gL WLEs: ;((kég J¥f-urgi do) - phenyl aceti ¢ acid,
D-a-(3- [ —5131[ eLhZLQM e ;lﬂﬁkh,yxllmdalrwaiud@-ld phenyl acetic acid, 30

Dlerr]-(3- QhZDMberﬁwlalcdrydmlm’tal d@b h*phﬁmh@gle(tq‘@cam d, 30

D a- (33- ml (ﬁ béint iy 'ﬂ<8~rh?§ﬁ I"- g gaﬂfé’t‘? £ acid, 5 .
30 D-[err]R Q‘ %’ﬁ‘ ’Sr”ﬁf“*‘p hy c‘“ ﬁﬁgﬁju{ﬁéﬁg e8P e acid or ?

D[err]- (BDQQ (h&ﬁf mglﬁugka phenyl acetic acid, the sodium
salts of the- (f-ﬂﬂzﬂcﬁ%xﬁ@ocﬁ)tﬂémycB ImLmhﬂs:rcabeocmm |bititid;, - 35

D- [ eno] - ( Doehdioy 1hsigtmmﬂb oIy l§- erilﬂ ud@ ?fzgw @ﬁahqza llin, 4.4 10 1035
o Lert] - (Rrenl e o *g i gj}m Bin |

35 D-[err]pd, @Qg,&qyﬂl.l 3o 8 1_L AeebQlc genzyl penicillin,
D[err]-(3ph QBLZ!M iy I3mimect oy \UB—el[l)dO' rd@-mmoxomenzvl penicillin, 40

D a- (13- benE@@(Bd@lctfmieminwmwe?@G °h<—2‘¥1 l’pienl cill | n 15 5
o & (3 berpoit R e @1 CH i

D- a- ( 3- bengdyb+ A A lesbods ?Js h\ﬁm ibsmtl Xyienzyl Deni il in,

40 D-a-(3- b&qmyﬁm&nmm vunme(ﬂﬂ)m&db) danlanpmmhloenzw penicillin,

D-[ er20] - (SDderztbylrmlemé@rhy} BllFté)ldlwdD & hi‘ “:mat hyl penicillin, 20 20
D-a- (3- bengwy(g “S}ml’?fl?‘f’mﬁfg m “fh '”l’“r‘ié I;ﬂtnl cillin, 45

D-[ er r] - ( 3pBERZOThepiol ko) ,1 - m o aya,m@nzyl penicillin, 45

D[err]- (3Bbgazstirm%-l\rmtuawlm-emydﬁr)ldcz-belhhpcrnw%r,f| uor obenzyl peni cil l'in,
45 D2["err]D(a1-3(3ﬂé~mwgy1‘k®Jmlﬂﬁ l‘wh*m”db’)ﬂ a’lﬂcﬁf“e‘hyl met hyl penicillin, 2 25
L a (3 beng Y -d'f] lamin cﬁo g ?311(! i IIE‘ %ﬁl u}’l n D [ err] (3-
[ 3- ni t ro- 4pHEE KON RAGE fb]gm ema‘g ,yﬂ, LHod difienzyl penicillin,
D[err]- (3Dp)z-@hﬂ@miﬂ&ﬂ&&yl-3—3thﬂﬁtlhgﬂlbuh§zlpﬁh@)lklben2y| penicillin, 50
D-[ er3] - (3D (ﬂﬂﬂh@wglalﬁ'ﬂ)oﬁv@mﬁ ribtse $P1Y3P°|‘T’élﬂlti‘1‘>/| ur ei do) - benzyl péhi ci i N,
50 50 —a—(3 [l-p\-rohdvl " 1.23 1 opl)lu'r‘mobocn/l)lpcmfll n
= crilin,

_chl or obe 7B AR Ja%f%?f)oka bREAREMd) m@?ﬁ"’gﬁ Sl tior

D a- (3-o0- bDQmame:ﬂ-gmmlnoarmmwmmbhcum&m dhyperbgpenigiliipeni ci l lin, D-[err]-(3-

[ 2- chloro 5- nethoxybenzoyl] 3 n- butgl-ureldo) benzvlpen|C|II|n ?
D-[er¥]-(3-p hyl s /| benz _qgll;la LGl i.p,enzylpemm lin, 55
?58'5( 3-p-ni t I‘@Q B%% ﬁ%{ m;lzil i at EIG:ZM dpﬁnréngg clizl 0, from 4.4 35

parts by weight ofDa LalBterzdA- 3{aﬂvl€1k'b|1cto]‘ Oomdechedypi Xhﬁaacttphed,yl 2%enzoyl ]
- 3- et hyl - mrel‘Ldoyugbevfztytll"ﬂ@mb‘ll¢fP*PWam@1{%r F*]IQI'GBM 2-E yHndy R0y 1- 34

- et H4f1 - ur & "ﬂi@‘rﬁ%ﬂ“ﬁé‘i‘ﬁ cilln, D[err]-(3-

3, 5- di et h A Zovel- -@s/ret hyl - ur ei do) - benzy| pem cillin, 40
D[err]- (3 benzo | -3-all vII ur ei do) - benzyl peni cillin, 60 D[err]-(3
63} |68dobegz(‘31%:/llﬂm?z1 netssﬁxl _-u5¥'e| dgjz besﬁ3zyl penicillin,

4 1, 301, 962 45
28 D 5[err ‘tng benzoyl - 3- p%enyl -ur e| do) - bcnzyl peni ci I1in or 45
29 NMER signals at »=2.6 (5 H), 2.7 (2 H), 3.2 (2 H), 3.9—4.5 (1 H), 455 (3 H),
4752 (2 H), 5.6~5.9 (3 H), 625 (3 H) and 8.4 ppm (6 H).

Example 15
Sodium D,L-a-(3-benzoyl-3-aliyl-ureido)-2,6-dichlcrobenzyipen icillin': - 50

450 This pemcxllm was prepared in the manaer described in Examnle 9 from 7.2 50

parts by weight of D,L-a-(3-benzoyl-3-aliyl-ureido)-2,6- dichlorophenylacetic  acid,

4,05 parts by weight of rerramethy Ichloroformamidinium chloride "xd 3.86 parts by

.vcmht of 6-aminopenicillanic acid. e

Yield: 46%,. s 55
55 B-Lactam conteni: 83%.

C H Cl N S
Calculated:  49.5 4.3 10.8 8.6 4.9 )
Found: 49.9 5.1 11.3 8.2 4.4 50

NMR signals at 7=2.4—2.9 (8 H), 34 (1 I}, 3.6—44 {1 H}, 4.4—46 (Z H),
80 43352 (2 H), ’5.5—5.8 (2 1), 5.85 (1 'H) and 8.5 pom (6 H). 60

A=i

D

13-
D-
D-
13-
D-
D-
-

D-

D-
D-
-



D-[err]-(3-naphthyl (1) 3-nmet hyl -urei do) -benzylpenicllin. Exanple 17 Sodi um
DL-a-(3-atcetyl-3-allvlureido)-a-thienyvl (2)-nethv!-lpenicillin: 5

-Thi s penreirtHa—was—prepared—+n—the—tranner i i :
5 parts by weight of DL-a-(3-acetyl-3-allyl-ureido)-2-thenyl-acetic acid,
3.6 parts by k weight of tetranethylchloroformam di nium chloride and 3.9 -

parts f3y weirght of 6- am nopenicillaniigoagéd. Yield: 53% 10 p- Laazt am
TTToONtent . 7296 T

10 10 C H Cal cul at 2.3 Found:

6.6, 53 1 120 (fd e R ?Eg;@g’ak@, &t oferr] S5 ’S‘hg’“‘(é‘“’#ﬁ‘fﬁ 8-4.4 (1

(2 H) 55.8 (1 H)D-a7’3?cr‘(z®lB-})neémareﬁo)ﬁr‘ pplireie a6 15 15 Exanpl e 18'

Sodi um | —u- (3-benzoyvl-3-ethylureido)-phenylacetic ac1d

- er 11 - (3- et SRR BN B ey m‘c‘éq"émwxybenzyl penicillin: 3.04
parts by wei ght Dia—@@flﬁﬁm“h\hllﬁﬂaﬂdﬁ)ﬂ:m@'ﬁmlﬁhu iy chloride in 20 parts by
vol uneloof dry dlféhf’énbwméﬁhamelhmm & -idiickangieye acdken at [err] and a sol ut| on

10 @3- oy ‘1 lureido)-2,6-cineihoxyplicnylacetic acid
of 4.8 20 r“f b _,g? K luggﬁo\ 2.4-dib ruréiophuivbacct ic a

DL- a- ( 3- et hOXycﬁfaQ%a’zm 234k Eh}fxldd!i)e#-@l‘?)ﬂ xypchényl acetic 20 aci d in
10 parts by vol UDR-(Bbena@t- Bl-yi c@erciab) L;mlidhatecrma&dadded 2.24 parts by vol une of
triethyl am ne i nD1€I3 enzeys 3yt V‘Olleldf’ﬁ’e? (0¢llllﬂ*étlﬁy1l\@ﬁ@16@hﬁ,orl de were now addiesd

dr opwi se. ovier t § e -of % Brfui N Lt ysker %‘f‘“la%‘ctaﬁ‘ excl usi on of

- 1- —Jn- 1 rudo - -um % acvlc
noi sture. There egb e, i, “urg- crStbolid BGL 20 ninutes at +5 C.,

i nsol ubl e matt erqus-[ -hﬂnb@rxﬁfhoafphu B-3-methyluiddopphdbylichie ag@l ution ri si ng to
above Perr] = andDwH@richbrpatel-ruyheadletkrrlecic 290 ¢ A 25 solution of 5.0

parts by welght PrGeaifribes LSRG gap parts by vol ure of ™
25 tri et hyl am nepicits SOnhab S iy B s LYl ChenGalrbde, prepared as
described in Exaan(e,p;lmcz}anﬂn}ah S$2n40 A GHedhyt- orci[de)rrm}n, 1awes aagjded t hereto. The
m xt urd vvaszgstl rlﬂerc?-f oehigos m»ﬁm\égiégri}l‘dci)a@b@l L&M'-BUH@E‘?E}G@P{H y for a furtsher
30 mi nutes ‘at r oQWit el r into 150%
parts by vol urreog}z giggﬁy;ﬁﬁ;ﬁél ”ralb s ‘gﬂ j"ﬁ\i-:r 1%?“6}()3‘%8% aI%Lée of 6.5 with
2 N sodi'um hydr oBi« e,[a&hhﬁcthplaenm%ﬂtEf«ats;em&rcm pliaxglaﬁcfl‘f: atibe organi c | ayer

30 anct%addi ng 150wrié1-|btnsosb§albﬂrlum¢e) I@ﬁnvt}cqlc add,m xture of ethyl acetate and

ether, the ¥ xt ups (Q\% N?&ﬁ_@_n Cm s oo aClt’l’f‘cl"ﬁ‘dExarrpI e 1 and the sodPum
sal t Of the peni ﬁ-z[ !ihlx; tbh \5 - 3! c do¥* chathc gl d: 54%
Y0

35 [err]i- Lactamcontent S|gna s at [err] =2.6 (2 H, 3.1 (2 H),
4. 3--4j|39 (3 H), 5. 8hysadiy <a1t60f2he(f6‘10H)ﬂp r&icls ag obfpingdnd- 8. 5 ppm (6 H).

Ef f ectTveness | r'D Q% %/0}%—% {rmurcﬂo) ubml\%pcmcqlm, .
om 42Kanpl e 19 35 D-a-(3-benzoyl-3-ethylurcido)-benzylpenicillin, 40 Sodi um ' 35

4, 2.9 L- a- ( 3- di met hybanp-baeai- B@ﬁyllxlmardﬁjﬁf[ Aykovtirzahaiing - met hoxybenzyl -

weiggeni ci i n: Thi sDpepribaizéyl-f mewgigreldp ebyar b ytasy e, bed i n Exanpl e 18, from
6.0 parts by weigtt (3-ggnzoyl-3- -methylureido)-2-chloro-benzylpenicillin, '

D, L-[err] - (4- di g, r¥ykf"’°”“’”“‘bbé‘d§%|} SRR Al deina- met hoxyphenyl acegj c
45 aci d, 3. B-gabénSoyDy-neiigh Ido>ef4 ahamam&md ieininpr of or manmi di ni um

Ch| ori de and 6. 2D-Fg(~5(ﬁ-tbg1/cby3 mgthylureido}-3-thicnylmethylpenicillin,

D-a-(3-benzoyl-3-methylureido)-3-methylibenzylpeniciliin,

5 D-a~(3-benzoyl-3-methylureido)-2,6-dimethylbenzylpenicillin, ' -
45 D-a-(3—benzoy1—3-mcthylurcido)-Z-ch{cro-6—ﬁuorobcnzylpcnicil-iin, 45
(3 H D-«-(3-benzoyl-3-methylureido)-2-thienylmethylpenicillin,
(6 H). " L-a~(3-benzoyl-3-methylurcido)-benzylpenicillin,

D—a—(3 | 3-nitro-4-methoxyphenyl ] -3-meihylurcido)-benzylpenicillin,
D-a-(3-p-methoxybenzoyi-3-methylurcido)-benzylpeniciilin,
_ 50 D-a-(3-p-methoxycarbonylaminobenzoyl-3-methyiurcido)-benzylpenicillin, 50
cm 7.2 50 D-a-{3-p-chlorobenzoyl-3-cthvlurcido)-benzylpeniciliin,
: acid, D-a-(3-0-bromobenzoyl-3-n-propyl-urcido)-benzylpenicillin,
arts by : D-a( 3-[2-chloro-5-mc[hoxybcnzoyl] -3-n-butyl-urcido)-benzylpenicillin,
’ D-a-(3-p-methylsulphenylbenzoyl-3-methylureido)-benzylpenicillin,
55 D-a-(3-p-nitrobenzoyl-3-methyl-ureido)-benzylpenicillin, 55
35 D-¢-(3-[2-chloro-4-cthy lamph"ml bc‘moyl] 3-methyl-urcido)-benzylpenicillin,
D-e-(3-m-cyano-benzoyl-3- nethyl ureido)-beazyipenicillin,
D-e-(3-[3,5-dimethyl-benzoyl ] -3-methyl-ure! do\ benzylpenicillin,
D-a-(3-benzoyl-3- allyl-ureido}-benzylpenicitlin,
60 D—:-.---(3—m—iodobcnzoyl-S—methyl-urcido)-bcnzy]penicillin, 60

XN
asfes)

’
TS



wei ght of 6-arninopenicilianic acid. Yield: [err] [err]-Lactamcontent:

59% NMWR signals at =2.65 (2 H), 3.1 (2 H, 4.4-4.8 (3 H, 5.65 (I H), 6.2
(3 H—56 - 69— 3 H-—7F05+(6H —-and—84ppm{6—+H)y—
50 55 28 29 ' 1, 301, 962

29 Exanpl e 20 Sodium ' 301,962

D, L-F H—(%—ﬂt—he*yeﬂpbenyl——%n%{-%% +-de)-+er—r—]--t—-h4-e-n¥l—@2}-n:e§ hyl peni ci |
lin: This fﬁrhtmotlr?ﬁpxmé}u adeﬁrjm/euuml:descrl bed in Exanple 18, from 45

parts by grEPRRyl) 3 -methy e 5)-benzylpenicillin. —_—
D L-[err]- (3 met hoxvcar bonyl - 3- met hyl - ur ei do) -t hi envyl acetic acid, 3.2 Sodit
parts by weight 5 5 Example 19f t etramet hyl chl or of or mani di i ni um Tl

chl ori de and_5.Sgdipga rﬁ,g-aﬁ wm1-gh1tv1@q‘idoﬁa-ahmlml@-;-mcm\lpemml!fn penicillanic apl d. i?ell:

Yi el &: 62% TBIF rpjmtla grj %;; oRCr } mbc? in Dample 9 from 5.0 NMR si gnal Spenicil
ac D

at [err]= Ht l’chloo rnfa%x i u}rn ‘ fcgarkjiw 1taro }2 (3 H, 6.8 1“%(1.

(3 H and aﬁ;népn.ﬂﬂn’zln . 10 p-Lact

Ef fecti venels 33fk.ani rral experinents: A Exanple 21 Sodium NMR
DL- 'Y 3- bénA6P gt 34 ur ci do) - a- thi cl vl (2) -methyl penicillin: Mis ]
penicillin was prepgred gs degcriked in Exanple 18, from 6.0 parts i)y 15 E
15 Wlkeghiéd: of 4bk-[ ef9] - (@sbenzeyl - 3-al | yl urci do)-2-thi enyl acetic acid,
3.4 partst\yldwei ghtt6.6 15 56f t &4 ai 3% hyl chl or of or mam di nium chl ori de and

5.5 par?s wel %ht of 6-.a 4C|1lla |c( 95 Yi.el d 45%[err] Lact am 1
gbon;g;t.(;?g}* b 2 s A b R e RS s i e

(2 Hy, 5.5-5.9 (3 H and84pm(6|I) Ef f ecti veness in Ani nal g%g{g’.
Expe*n ment s iple 18 :

3-Lac
L-a-(3-fur SURERY Cle clthlucol" f. illin: 25 1
Phi e per 6 bﬁf?;}gi%?éééﬂ%ﬁi& e A

by 20 28\t vt off DID-d-Bamdi@xifc2s Can]F I:];xuraddmtdrmiowpmngﬂm)caa t h|2@nyl acetic

acid, 6. Sg@cﬁﬁlﬁgﬁwaf “’@;ﬁgl?“a igtest bimsbrvelimm  chloride and
8.2 parts of mé)rm ﬂb()' g ﬂ11 ﬁéelst re. T hercafter the

Yield: 39%ixu@d was stirlke@r fod zbaﬁﬁﬁm a@O-P m matter was filtered off
30 NBR si gnmusthaholmtmﬁ riging fo dHpve .G Bd 111 f4trH) waskodSl 0 1-24p,C.A 1 (3s5H), 4.45 -
(2 H), 5.&pign ES?Y ‘?Eg °f éﬁermspcwﬂ g 3.5 PRt olpmpess i n ani fal weigh
Tie h»l rn n r; élr(x)z lwkne 1 ndc, reque cﬁ described 1n of te
so 2 % as addc }Eygcrgto [fﬁrr‘ was su '

experi rrenﬁ.§am S
DL-[err] - o83 mma ytloarn mﬁsﬁﬁﬁﬁlv'té?r'arfm hRhe) rdot @ny|(2) met hy| -psnic

35 p¥#¥nici hidi wmas imally poured inte 150 parts by volume of ice water and adjusted to a pH 30 ‘,gfil:i
value of 6.5 with 2 N sodium hydroxide solution. Aftcr separating off rhe crganic layer 30 e
and adding 150 parts by volume of a 1:1 mixture of ethyl acctate and cther, the NMI
mixture was worked up as described in Example 1 and the sodium salt of the s
penicillin was isolated. .

" 35 Yield: 54%.. ’ 35

B-Lactam content: 75%.

NMR signals at ==2.6 (2 H}, 3.1 2 H), 4.3—-4.9 (3 H), 5.3 (1 H), 6.2 (6 H), 6.85 s ¢

3 H) and 8.5 ppm (6 H). =3 -

Effectiveness in Animal Experiments: B. in 3

met

40 Example 19 40 40 ac?tu

Sodium D,L-a-(3-dimethylaminocarbonyl-3-methyl-ureido)-4-methoxybenzyl- v‘:) v

penicillin: té‘e

This penicillin was prepared as described in Example 18, from 6.0 parts by ,,b"‘

weight” of D,l.-a-(3-dimethyl-aminccarbonyl-3-methylureido)-4-me bowmcnylacenc 5 20

45 acid, 3.8 parts by weight of tetramethylchloroformamidinium chioride and 6.2 parts by 45 * su‘rl

weight of 6-aminopenicilianic acid. %_c

Yield: 237, . ~at

B-Lactam content: 59%,. , ]w:s

NMR signals at »=2.65 (2 Hj, 3.1 (2 H), 44—4.8 (3 H), 5.65 (1 H), 6.2 (3 H), 50 n_:),

50 6.9 (3 H), 7.05 (6 H) and 8.4 ppm {6 H). 50 }nﬁ

: Yie

3-1

o
[
2,
o



A suspension of 3.9 parts by weight of tetramethylchloroformam di ni um
chloride in 30 parts by volune of dry acetone vvas treated with a solution

of —B;| - a—3—eh—rethytanm-nocarboryt—3-—ret hyturetdo)y2=thienytacetitcacid—m
10 parts by volunme of 40 : 40 acetone over the course of 5
.mnutes at [err] C, and subsequently 2.1 parts by 40 vol une of
“Striethylamine in 5 parts by volume of acetone were added dropw se over the
course o 30 minutes. After the m xbit862had been stirred for a furt¥er hour
at [err] C, it was filtered in sugh a way that the tenperature of the
sol ution did nedaid PA.-ABOMEhoxycl B3 ml:tsytwoagam\1Q§xaltle@lp..t~gtum [err] C. and
conbined with a ’Dmsgp]:moxtlfnlvy Abpacad as described in FA&nple 18, fror .5 prrathy selehit i on of 3. 9
parts by, wei gE{tDéff HHOH® E‘r‘tt’pﬁ ngrignisidglcugny aﬁ°“5@°1’¥137ot’af%ég PEight 45 strength

5aqueous tetr Eﬁﬁf}l ﬁl%m’(" BPUTTER PEOE Hidate PAFY BY V58 Ficiemt 2 N
NaCH to est abyjeghsge,pH val ue of 8.2), cooled to --5 C. A pH range of

7.5-8.0 was ngdladtam med:ntbymaddi ng 2 N sodium hydroxide solution. After 15

tovs cont  nucd R PG =25 "‘E ﬁb@% et b RLG U e tas ™

obser vabll e. The mag,e,ggtemm 50 50 .

the reaction mxture and the |soI at| on of the penicillin was carried out in
- the manner i ndi ca D 1\ m m% “S‘r m content: 54%

55 NVR si gnﬁl pg‘ggrlr 0263(-3 e.,ttbe £31 118, fr i ISDrts b@ 9 (3 H),

7 05 (6 1 , aREght of D réiflo)-2- thte@ﬁccuc acid, 3.4 parts by weight

1 301, 96 of tetran 1cth)lchloroform'tmtdxmum chloride and 5.5 parts by weight of3@amino-

31 Exanpl e 21P ’(HP‘ cid.

D-[err]-(3-y- ‘Iia go‘x{e)(rr 3 net hy1- urei do) - benzyl penicillin 5. 1 parts by
wei ght of D err‘?n? f chI orobut yryl - 3- et hyl - ur ei do) - phenyi acetic acid
and 3. Ozparts’\rbm sigialghat ~of.5 t{e thali+-hy (X B0 B—4.€ (H 4 @1 i GRi538r | de2wmer e

xnreacted in 5 met hvI@He 5¢hP 8 HeandS4989¢e Bbed i n Exanpl e 18. The
resulting sol uty C e 5 5 with a
solution of 6.5 %fggtvé}@%)l/n &b@%q%"“ ]Ns-tl’l met hyl sil 1 -6-m nopcnicillanic
acid tri- nethyl sgdl est eril nK2?<3 }g?lge e voI une’ of%yg)rd met hyl enc chl oride
gsat [err] 1.3 par.pe Uroy qt Plgé’ ma H“ nigifia: m xt ure yas
2
stirred, Buhi | fﬁ\’g =~ @ﬁ%&-ﬁ éhxlﬁx@td %J:ﬁ U c ncl Eéﬂr g’n]']ts b?‘wei%lﬁd
SUbsequent ly Ofetr yi@ﬁlyrﬁﬁrnaﬁmlﬁﬁﬁm Elﬁﬁrﬁ Qﬁ%an @y wught ofl 6-atd@s how pour ed

into 120 partgrijlaniodcidne of icc water, a pH val ue of 7-8 was
30 10 gleld i?)/cerstag j shed and the nethvl ene chloride was stri Pﬁed of f
in vacud® The® AR “Pha8é was shaken with 50 parts by vol une of e

which was thenmMii s&ak ded=290i 19} 2508 1aquepuss phage. masHy uesd o), sol id

constituents by filtrati oﬁS(IH)MS(mwn(t&\?epreCBH\j.th 200 parts by vol une of
s35a 1: 1 mxture ogﬂfet her e ace %B cooled to 0 C. and 15

acidified to pl1 CW‘FT‘?"?“‘“N“ H?cfP’bCBW Ait”acid, whilst stirring vigorously.

The organic Exardgle 30| Uti On was separated of f, -.twice

washed wsth 50 paiumsDtiya-vaedtmerml@fmmb@pl Hhetalltmlmp -glenylo)-rehel I\/gSO 35 and

filtcred, and ttg sodi.um r.eci |h]tmal ed by adding

15 1 of a1 oM AR B L ftmm é@oé'a TR ot al ni ng

met hanol . ThemeRHdmkigcirborliLB GetkydFci€yNBRAIdcaicedida ﬂrr[IEb'artsObvd’ﬂ'QLﬂt&,SSf at [err]

40 rapidly 480 aCCtOﬂCd'PVsISGIIC\F@d'S"I of a:mutultds tek e-29€ i hamd| suaﬁsqégoesz ‘bpets and 40
preci pi tated Py volume of acctoneqyre a ded dropmsc ovcr 0

Non-crystal | $‘6I uﬁé&%ﬁ'ﬁ&%& i’fv 1”‘” D L L ARNA AR - 49%

above —10° C. It was again cooled to —20° C. and combined with a vigorously
45 45 stirred solution of 3.9 parts by weight of 6-aminopenicillanic acid in 50 m! of 60 45

strength aqueous tetrahydrofurane (solution took place after adding sufficient 2 N

NaOH to cstablish a pH value of 8.2), cooled (0o —5° C. A pH range of 7.5—8.0

was maintained by adding 2 N sodiuwm hydroxide solution. After 15 minutes, the

mixture was allowed to come to room temperature and stirring was continued until

50 no further change in the pH value was obscrvable. The subsequent working-up of 50

50 the reaction mixzture and the isolation of the penicillin was carried out in the manner

indicated in Example 9.

Yield: 439%.

B-Lactam content: 54%,.

55 NMR signals at r=2.5—3.2 (3 H), 4.5 3 H), 5.8 (1 H), 6.9 (3 H), 7.05 (6 H), and 55
8.4 ppm (6 H).
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Position of the NVR signals as indicated in Exanple 2. 25 The
crude product still contained

D [err] -(3-y-chl orobutyryl-3-methyureido) - phenvi— — 25 acetic
acid which was renovabl e by fractional extraction of the aqueous penicillin
salt- - 25 solution at pH values of 5.5-6.5. Exarrpl es
25 If. in the procedure of Exanple 1, the
D-[err]-(3-acetyl-3-allyl-ureido)-phenylacetic 30 - acid used theﬁ-e is
repl aqu by 0.02 nol of: : 1301,962 31
30

~30—~Ba= \J- acet yl o- erdo)y=phenyt a*ceﬁ—c——acrd i —
D[err] (3 acet etﬁ‘ny q }j’ Ltl aci d,
/3. or 1- -2 l~u" o\ *'*1'» feillin:
D-a- (3-acetvi 5% ﬁw wHtlﬁ c@@- EH, ¥ oag’l A m@tq el phcm jacctic acid
D-[err] - (3-@ag8iyfar bxnwag@m/taruﬁ@mel)»mpheﬂ,vi JAGRT $Horial ke reacted in '
35 5 mctb\lcm aﬁorl&ea& c&{mem \a Bpk ps. masbicingy iudan) “'ph yledcet i 6 aC| d 5

D a- (3- acety ‘fi‘«ﬂ Pa&Pé l? Tlg hay ilcﬁ i“‘tﬂ“” ‘éFetvI |
-n-but vl - ur ‘iﬂQ x ‘ ‘ ‘ d of plygrcthy ”fvé)@ ryjdf“m%t L net hoxvct hvl -

ur ci do-pl enxﬂdl@&lé, fb@on@-@lbl 1'1t L, dlld subsequently for 2.5 hours at room tcmpcrature
D[er n}) ( 3-Tacwt ydw Bevredrintg- ldil wetshyl @Mmaétmwl ey raeptl odluc q@ﬁerf»wcacetl W aci d 10
: e‘tabh“théiled Ehe I’(’?Ith(" co ‘3110&6‘29 5113’9 dl‘“é’kfm %‘gﬂ g%z ashenyl acetli ¢
Wi

40
aci d. D[errgw ke d*s:véa ik tgw Ll el cetic acild,
D- a- ( 3- acet mk ofl§ @1 wbﬁw a@etnum AGk18l cooled to 0° C, and ;
D-[err}-(3- fcmrnaq/ma;mtmw U hygiradiy rfcphﬂnwﬂlhmtrmg‘&%ﬂl‘ 4k organic 5 15
D-[ err] - ( 3-PlyHenyas Jcpatarey odyywéce “Ejhcdp golyipq ¢f water at a time,

dried over S L b !

25 B e i ace < i
D-[err]-(3- bRy SRMre whi' ®hd alda P ac@ldcG AQPC, rapidly

D-[ernp-(3- diﬁﬁtfc‘dl in 3s ittlo Uboytlandl I‘aeqlﬁs)sxblp.h&xﬂ)ﬂra@&iutct b)acdddi,g excess ether. 20 ; 20
D-[err]-(3- ’F plallige foli¢ FJPSf*bm yl -ureido)-phenylacetic acid, 50

D[ err] (3- %ﬁe\g; urei do) -pienylacetic acid,
50 Position of ér[ﬂ]s +f BtV lmdoRenzvl - t1 rci do) - phenyl acet i ¢ acn d,

D-[errf 3-for rmiecﬂ}d@bzemuf still reen @)}l Ipheny Haeetiyi-aaicthylurcido)- -phenyl- 25 ;
D-[err] - (3-&gicrrgil -whick yet g ?gg@by dreasiond pxipsrtisnyl Hhe @gucess aesiigilin sale ; 25
D- a- ( 3- f or niPleton 3t gl Vg e i do) - phenyl acetic acid, 55 ,
D-[err]-(3-forrmyl-3-cvcl opentyl gxpgt d9) - phenvl acetic acid or '
55 - I, ibShelprfoature] of (Barhle mythe B-ciekanSajlyi-umid)-gdepyipghieny| acet | c

aci d, 3he fwslduendithre iprpipced by 9-92maddple obt ai ned in the form of their3%odium 30

salts:-- Dfer, e (;_I o iz |do) benzyl penicillin, D[err]-';(S
“acetyl -3 -SiNleibrin Bfim?e T hanf |

60 60 D-D-fBHl(CB-i meilydr rioq- cwmmlc-aaﬂdel do) benzyl penicillin,
60 D &%(3- ?mcgl ﬁrpr%m Pﬂequérwzgﬂbenzyl penicillin, 35 ; 35
¢={ 13~ t y 12 .
D [ err]-(3- Cu%ﬁ‘hﬁ 3 A m/ ﬁy‘hlifcﬁl ] 55*) benzyl penicillin, 30 |
D-a—(3 -acetyl-3-n-butyl-urcido)-phenylacetic acid 1, 301, 962
31 D a- ( 3- aDeztgs'-a&\l B—Gpﬂ(rﬂ'pwuhl;ﬂ]ﬁllrﬁqlo(}}{ ho@ﬂmxdxcpmnd; cili, D. . .1(3 acztvi --:'5s;t -
. ~Ldd%* . t ADa 2oy “’~d“ qﬂ§1‘4“ M-JPL CAA’ B»E‘éf‘c%m'aild’ 3-t-butv 1-ul rei é‘b bz 40
1Cz!p::lni 1"|"i§2 X aﬁgfié hgﬁy EX 5@ Lrh il-b do; vei''.pec L
NiCiijD, B5p-a-(3-acetyl-3- bcnz;l -urciio) pqcnylaceuch&: - ac; 13 3- - di nWt reln.lmm-i Ot nx
| urcipo: . -DxZhdirogz-3ehehl- huddp,, phenylacetic acid, S !
45 D-a-(3-formyl-3-cthyl-urcido)-phenylacetic acid, : S 45 ; 45
D-¢-{3-formyl-3-propyl-urcido)-phenylacetic zcxd B - ;
D-:c-(S—formyl-B—i-propyl—ur_cido)—phenylaccric acid, . e ' P

D-a-(3-acetyl-3-r-butyl-urcido)-phenylacetic acid,

B D-e-(3-formyl-3-n-butyl-urcido}-phenylacetic acid, !

50 D-a-{3-formyl-3-allyl-ureido}-phenylacetic acid, 50 50
D-a-{3-formyl-3-benzyl-urcido)-phenylacetic acid, :
D-o (3-formyl-3-phenyl-ureido)-phenylacetic acid,
D-q-{3-formyl-3-cycloprepyl-urcido)-phenylacetic acid,
D-a-(3-formyl-3-cyclobutyl-urcido)-phenylacetic acid, . .

55 D-a-(3-formyl-3-cyclopentyl-ureido)-phenylacetic acid or 55 : 55
D-a-(3-formyl-3-cyclohexyl-urcido}-phenylacetic acid,

the following penicillins arc obtained in the form of their sodium salts: — - : !

D-a-(3-acctyl-3-methyl-ureido)-benzyipenicillin,
D-a-(3-acetvl-3-cthyl-urcido)-benzylpenicillin, ' 60

60 D-a-{3-acetyl-3-vivvl-ureido)-benzylpenicillin, 60 '
D-a-{3-accivl-3--propyl-vreidn)-benzylpenicillin, :
D-a-(3-acetyi-3-prop-1- enyl-urcido)-benzylpenicillin,



-(3-aCCoi | -3cclobzxsl-rurcidol-beslzvxpni;l tiliin D~ -(3-accr

1-3-cr lobun -1ur iclo" -benz.v'pcnciliin, .
‘D 0" =—(3—acevil—=3-pxy—turectdo—btitzvlp' AreruHt+—+—b——Fr—(3-Forn)—1
3 m ni h; - ur ci doUL- beCO - 1. 1pe|C|II|n 10 10

-(3- fornvl-3 czhvl urC|pdo) s I'genicillin,

_%L(b Dar-(élforrnll -3-prop i-urei do) bza@ys eni ciiiint D a- (3-fori 1l 31
3-i-propyl-u C']ﬂQG %Qh-?z.vl %nll' Cl?l b'n'f 21;(:*11\ Hin.

D-a- (3-fornyi VID-3¢3nGeBLH. 1M lurd%d whz Ipenicilin, D a~-(3-fornv

B1CIE,

| -alivl-ur eid A'@Zﬂ‘-’lzy'lwhﬂ:bﬂcildb\n:f:“/\ Miciliin, 15
R-az- (3-fgtrm ‘Bf’b’tfhllzgyélwuige{lﬁézﬂ ‘derfrepdy Femx igj | i n. ]
15 0 av. "(3-{ G BIERZO BRI e ypen e
Da--(3 fOI‘I‘nyID-B@Ca\é& ugﬁ);,&ﬂx ~arbiaKipd O}bn gidyl pcnic illin. D) -(-(3-for rryl -3

- cv-ci chut yl - ued-Ged GTﬁéFiZH}'IJ\pmﬂﬂ@-lhbddlﬁb,.mﬂrnl; c--(3-fornyl-3-cy clopentyl -
0

i do) - bepzvl p n}\ ﬁuh urejfy-hen /.\]pe*‘lcx‘l'n 2
BC -(3- fo{rhlzny @T‘l%cf&(ﬁﬁ L Fc °d \ﬁj tiopeni ciilin. N 10
20 Exanpl e 26 bfq-(3ifBrmiih ez-pfbgaedus\a,- gpl e 1, the

D a- ( 3- acety llBe@Ffbryhuf mbutml)urpdtnemw\siﬁ:ﬁircmlm acid used there is rcpl aced by

0 nol gq‘_orm\l- lvl-ureids)-benzylneniciilia,
! ), 3- Ci - 1 .. 5
D- a- (3- rrephoxy@cac{tsvf : ‘rg_é:c:ﬁlﬁil iog-tepsy ;@P’él ylacz-tic acid, = - 15
25 D- a- (3- pr opDanHordn - ek . uLab )~ Bhiti, | ace. i ¢ aci di,

D-la-(3-nict h| Psu(3bremi-3- a@bbdt‘-lB%MEIMVﬂ}loLmd’lﬁh do- pLi cnyl acetic aci d,
zg a- (3- prgpi ' oRvi '(g f?f”él;%@lhlﬁif *wﬁmﬁm“a@em pic aci d,
uz- ( 3- pt opi onyT BT R P e ABHHOLPERRCTCEri ¢ acid, 30 20 30
D-au-(3-n-butyryl-3-netlv-uiirci do) -mhgpoyd acetic acid.
30 D-at - (3-rnet hoX§dawhbprasedire afciampld 1,18e D (8-adcyl-Bai@irdd)-plfipthckdd aceti ¢
%(-H d, D-ca-(3- ?C"Bﬁ%dyhmwsphsﬁé#h%*lmlei dot - phcl al 1cetic acid,
e- (3- ack- | 0y - Ja HRinof st Lo dokeapipl,aeetic, act d D-a- 23
(3- pi val Oyl 3- D'Ett(bl{)'dpmhm-@h hSIphdn¥ cid, 35
D a- ( 3- cyanom:Dldmﬂcalclbtyrb‘wxsl?mmyfmur mmd@)mmkuzaaud agctic aC| d,
35 D-a-(3- aceth‘“‘ P 3'~d’i‘]e‘i%‘1 frpglq ﬁc@etl c acid, D.
30(3- propisgny -(Rﬁ'-éfb\lﬁwﬂ s«_m&i FEA S acid, D a-( hexahyar Oazegg&n
-2-on- 1-y! - caplat(RaRinviyantan) atcﬂ -n ﬁ@r@&d\ pq".na&:c.'cﬁio acl D-ax-(pyrroli d on-
1- vl - car bonvl ahvd@r)%lpmmmalré{urccco\amm)ec@ii@ ukm, 40

fol | owi ng peni g'l”l'\ 'Iaﬁ oy g@:gﬁlﬁ\tﬁ"lﬁgﬂﬁcmlzt?{c a..l\.
3540 D- a- ( 3 met hp)gly‘ &{2 K w,m““‘lth‘p%])_ i‘fg% zylpenicillin, 25
- --3-propi ozwlfa mmlpimv ki B)-Sn G ch yﬁper nrcil in. _
D aE— (3-net!vl St{p- ptmblem‘lfBab@ym&mc&a-phru:e\t;%ncwc;él@ae| doyla bei zxI n-enicil [i n, "
D (a- ( 3- propi y[ hexa VH’“Y ‘:fﬁf‘ ing}-ricavkiceric| dcidnor 45 |
4D- . cc- (345)r opi ﬁf)élow \ZE t},r:g '5’%17‘?““1 Fic@Ff i n' io

45 D a-( - N- [de\(3-yrk 1'}13\'}5{9'5' "tt} uﬁlddolt"hgqﬂrz&ﬂlhﬁ)em cillin,
ce - ( 3-Pretlhome cuat bﬂmhtlam@dovbr w:3penifilianv| - ur ei do) - benzvl I pcm ci-l4n,
D a- (3 | ~Lbit Hﬂ‘f:% et I‘H@)L%‘é topdpeieiling i n, : |
45D-a- (3-agsyl o gpm?f:ﬁﬁika%ﬂ@i“ B 'lﬁi Vlinicillin, 50« . . 50
'D)-a-(3-piva] dyh-(s bt itk thy | iFgdod] 51)1/‘1 £A7Y] peni ci i, LT )
50 D—Ia"*-( @-thwmhmtl"h -*ac@rt\‘l/-hreldo) benzylpenicillin, . '

_ it c iic ) “qnlpcmcﬂlm, ) '
B 3 et hyvl - urlel% acr 3}@— cthy lloé 2 l][‘ qi Ilin, o
50D- a- ( 3- aggt vl - )I !’r'Het'n 33 V Rﬁ& oL 50
-a-’ 3-c»anomcm ‘1-acetyl- 3 mcrh l-ureido)- bcnﬂ[pcntcnh n, _ T
—a-(3 acetyl-3-phenyl-uz ido)-benzylpenicillin, N '
D-e-(3- propmmlw -phenyl- u*c'uo\ benzylpenicillia,
- D-a-(hexahydroazepin-2-on-1-yl- caxLon) lamino)-beazylpenicillin or S -
55 55 D-a-(pyrrolid-2-on-1- )1~ca1bo nylamino)-benzylpeniciilin. L 55

Example 27

In the reaction of D-a-(3-i-propoxycarbonyl-3-methyl-urcido)-p hen\]accllc ‘acid
and of D-a-{3-n-butoxycarbonyl-3-methylurcidoi-phenylacetic  acid with lhlopyl
chloride and sub&cqucnrly with 6-ami nopcmcx'lan.c acid in the manner described in :

00 Example 11 C, products were in cach case again obtained which proved to be mixtures 60

cf several 'mubmuc( Iy active substar nces, b ut of which none was identical with the
authentic  D-n-(3-i-propoxycarbonyl-3-methyl-ureido} bmnlpmlcx]hn or D-a-(3-n-
butoxycarbonyl-3-methyl-urcidn)-benzylpeniciliin manufactured according to the in-

60



D-a- (3- propi onvl -3-pltcenyl -uL cido)-benz, |pcnicil in,

D a- (hexal i ydroazepini -2-on-1 -yl -cai bonyl am no) - beazvl penicillin or 55

55 - —bB-a—{pyrreHed2—en—t-yt—earbo' i yram—no)-benzytpericitin. i-—-

55 Exarrpl e 27 In the reaction of D-0,-(3-i-propoxycarbonvl - ;
3-net hvl - ur ei do) - pheny] acctic acid and of "

D-r5- 3- n- bi t oxvcar bonvl - 3- net hvl vii redo' - phl envl acetic acid with - 33

thigayl * chl ori de and qu@§%§uent ly with 6-am nopenici'lsgnic acid Th ™
i he -nennrer—deseri-bed—i-a—60-- ~—-—-—-——E>eaﬁap+—e——1—1 -€,—pr-oduets—were-+nA each case

agai n obtsaiqed OWrﬁYeth pr Yy edd t19- Bac Mixralpeesf thin layer chromatograms 60 60
of severé’l“’géfﬁt*‘l ‘Q};(ﬁ %‘%L‘I‘Q Eﬁf ]é(?”‘EtiPp'g tafiash PpEee B gtﬁﬂfléﬁcuﬁone was

were and d 8, 0.46 and .75, tespeciively.
i denti Ca! iber T ghﬁl ¢ authentic products showed Rf values of 0.56 and
D- ! 5 ( 3- i o.qarrpungar bonyl 32 net hvl - ur el do) - bcni zvl penicillin on5
Dir-(3-n- but oxycar bonyl - 3- et | h}(l -urci do) - bcezyl peni ci | |; n manuf act ured
accor di ng ({f]ﬂ.éfrprﬁ _the nfzcggt of oD~ (3-1- p)apowycarbon)l-; methylureido)-pheny,
1,301, 96 “ z%(a;z anti-bacterial cffectiveness, sce the Table accompanying Examg‘g o8t ruction of Exarrpl es
9C and 10. The Rf values of thin laver chromatograns devel oped on siilica
gel with a Q’mdBcts )Lormtkct macewroﬁ?f ﬁ-—«b@tfahﬂmqm@ent anethymdidgtrheial acetl c dcid
wer &90. 0884 ?{1 rﬁtcﬁqglom cony hrc O{hf}g ﬁgact"r..r_l{facttm o?%tpeth .hg% I’ t he samne
condi ti 0Ngy, b Gt 6} priparl CARC hitpic N0 WRON Rl bRk oty PR
0.64 reSR@ﬂ:&mM 1d/chlcr1de
5 Products fromthe reaction of D-[err]
-(3-i-propoxycarhaonyl - _7-net hyl ureido)-phenyl-_ acetic, acid: For
anti-bacterial |effectiveness, see t heEfidaibines docgmfiany) ng Exanpl e 9C.
Products from fhe r@akf-tOF"B?Ff@eﬂmD[err] (®-n-bu @
t oxycar bonyl -3 ) - pheny 190 h£ agid:
10 The Tabl e ”%%}Z%(m{}f g‘%}\ggcorrpare the antl - bag erial action of thi S'
product (A) w th Edeicpendict 1451 ns (1B) pr;:@pared fréoes anpicillin and i
N- n- but oxycar bonyl - N- met hyl, %Sé:ar bam c %m dhl .oré.%e: Ef fectiveness |

j
!
1

[units/m] Typ (ﬁ“hﬁﬁlé’t’ & 18 (A (B) Escherichia
coli 14 Proteus 34600 >30012 Eschegyichip coli C 165 i

200 6. 25 Escherichia coli 183/58§ 400 ; 6. 25
Pr ot eus 3400 Proteus 1017 >4(00 >400 128 Prpteus 1017 |

>400 0 nas {ae Bgnn. >400 i 12.5
Pseudononas aerfu I%ez‘e/@ﬁmg%l% B! >400 >Heb 12% Staphyl ococcus aur;. 133
12.5 <@. W&cuﬂ&wnas aerug, Walter >400 Exanpl e 28-

15 Sodi um

D-[err] - (3- cvell o 4¢bRy | - 34 met W3 urlei dY-"benkyl penici ! i n:

10 4.5 parts by weight of 6- arnlnopen|C|IIan|c aci d were suspended |n 60
parts by volume of 50% strength aqueous tetrahydrol urane, the anount: of
trigghyl amne just sufficient tQ,gdiisso0l ve the am nopenicillanicgacid was
added, the r et Dg-(SolkMlidsAkrcaZdnyl-3-methphieitio) hadtylaenptiof 8.0 (gl ass ’ 18
el ect rode wes pe i diveti atuoc epmiporaridilaicsold ytdra msryfided | 000 pargbyparts by wei ght

o
of O- [D1°§|"FA°‘ 28 eradh ‘3{}?‘?“ ‘)é ﬁf{fgqgﬁh A AREHY P E %@. miﬁtnyl acetyl]:
cierdt dtsso ax crilani a
15 GocyangsiSr RUNOKY -of @I0BARY | crbk R HQOXP 1T, dnd a rd8.0by veh ume of
t et r ahydr geres by weight of O- [D -a-(3-cyclohexyloxycarbonyl-3-methylurcido)-pheaylacetyl] -
C-cyano-C-ethoxy-carbenyl-formaldehydeexime in 25 paoris by volume of tetrahydro-
furane was added dropwise, whilst kccpm-r the pH of the solution at 7.5 by appropriate
addition of triethylamine. Thereafter the mixture was stirred for 90 minutes at 22°
C., 100 parts by volume of water were added, the solution was adjusted to pil 6.5, the 25
tetrah} drofurane was largely removed in vacuo in a rotary evaporator, and the remaining
aqueorss solution was covered with 2 1:1 mixture of ether and cthyl acetate, stirred,
cosled to 0-—3° C. and acidified to pH 1.5 with 2 N hydrochloric acid. '
The organic phasc was then scparated off, washed with water and dried over

30 sodiumn sulphate in a refrigerator, and the scdium salt of the penicillin was precipi- 30

tated by means of a I M solution of sodium 2-ethylhcxanuﬁte in cther containing

methanol. The supernatans solurion was decanted fro m e initially oily ptcxpttatc

and the latter was converted inro a colourless powder by trituration with dry etier.

B-Lactam content: 82%,.

™y
i

20

25

35 NMR signals at r==2.4—3.0 (5 H), 43—4.7 (3 H), 5.2 (1 H), 5.8 (1 H), 6.8 (3 H) 35

and 7.9—9.0 ppm (16 II). 30



furane was added dropw se, whilst keeping the pH of the solution at 7.5 by
appropriate addition of triethylamnc. Thereafter the mxture was stirred

for 90 - Op ‘of —water—were
added, the sol ution was adj ust ed to pH 6.5, the 25 tetrahydrofurane was
| ar gel y renoved in vacuo in a rotary evaporator, and the renaining

20 aqueoud3 sol ution was covered wth1é0119621 mxturc of ether and et hgs

32acetate. stirred, gog&)g&({@cg‘ 5 thiCpe B qhfled o H1. 5 With 2 N
——hydr ochl ori c aﬁbdiam¥hﬁmof?gaﬁl*£%lo%ﬁa{5 E@&ﬁ?lg‘@gndﬁgpg 4t “ﬂd f Phashed with
wat er and dri eifesig@witB0 tie limit oS o, Wsts Solvphahe Tt Wicw.ef ri ger at or, and the
sodi um sal t of th}é‘“ﬁ‘éﬁi’@i“PIWSFrOM@“E‘P*’(—:‘émislml 30 tated by neans of al A

sol ution of sodi um 2-et hyl hexanoae in et her cont ai ni ng. rret hanol . The

’super nat ant sol uti o-was—decantcd--fromtherini-t+aty—oi-Hy—preci pi t ate. and
the latter was convdrted into a col ourl ess|powdier by t¥itufation with dry
cther. [err]-Lactamicoatgnis 82% 35 NVR sigpzaT 5 aty terf]=2.4-3.0 (5 H),
4.3-4.7 (3 H, 5.2 (1 H), 5.8 (1 11) 6.8 {3 H 35 pnd 7.9-9.0 ppm .
(16 11). E, coli A 261 400 400 _ 30 33

, 301, 962 3 _ o

10‘1I'he bi ol ogi cal acti (i t?/ c‘(’)"fctu?'usi s penicillin (A)6 2a5nd fﬁ'?ﬁe penicillin (B)
prepared from anpi cijl | E.roarse/sbl- cycl ohexyl okcarzmny| - N-nst hyl - car boni ¢ aci d
chloride were identifcal Wthin the limt of error,jas is shown by the Rable
bel ow M ni mum i nhi bit dr§e€étfent ration in pnitkfm | 5625 B [err]
Exanpl e 29 Sodi um | proseus 1017 12.5 - 5.5 |
D-[err]-(3-allyl oxydar bonyl - 3- met hyl ur ei do) - bcnzyl penicill|n: 7.1 parts by
wei ght of 6-am nopeni disk#emias aaugi Boopere di sso?ved | n 25 mi xture of 120 parts
by vol une of net hvl enel,%gommsam ltcr0 parts ;:by vo| ung of friethylamne, 10
12. 4 parts by wei ght of’ & : _
O[D[err]-(3-allyl oxyiagdierylo- 3- met hyl ur e| dajo- pl henydoacetyl ]-C 10
cyano- C- et hoxycar bonyl - f or mal dehydeoxi nne were added, -the-polution was |eft
to stand for 24 hoursX4sieHat%trigerator, df|ded w t #0950 barts by vol une
of methyl ene chloride @mﬂg&gggﬁgds‘{ﬁbﬁ ext  aggsed -by sdyaki ng with sodi um
bi car bonate solution], the com - bined bi carbonat e
extracts were covergd Wﬂﬂoref%au@wilmxture Bf <dt'her| and®-et hyl acetate, the
pH of the aqueous pha to 5. i.th 2 N,hydrogchl ori.c acid,
whi | st 15 stirrin SL%wfoﬁmmg*c‘lgﬁlg'?gohase wa\@osepa af(g’d of f, the aqueous

phase was covered with fresh ether-ethvl acetate mixture, the aqueous phase
was then acidified to pH 1.5 with 2 N hydrochloric acid, whilst stirring

and cooling with ice, the organic plkxggms 25 ' ‘ separated
off, and the SOdI uisahm - (3- hlelopymubmyl 15 mmkyl/a‘sldqz)ifbemlpc-mcaﬁ-ed and isolated in

20 t he ma]r} ?‘ an?ﬁq ? acid were dissolved in a mixiure of
1520 Yi el d:.. 30 /0 1 ZB a?a gﬁég‘l} gl % c 1101* e an éelrarts ;)vl:foluclin\u of triethylamine,
C 49.7 |!|0 2 cyM ?(ﬂ-&hoﬁ)ca:%o 6[ gg rr:omjf:e alcr‘c 1ddém{i)§ atio éem acerg}l -G

JUOH Tt tanziCA
25 NVR sifgnafl lpuatinc? reﬂmg’gra&r,(@u tkf) it 15D-phre8by( @1@ of dhedlyldhe ShifpricH)
5 1---5.4 (2 d c‘thausg clys egrr tl

sh 1n quﬁhur 611 0. ,
bicarfnate exi ? r g‘gﬂ”f g_%‘t@ ]

atts were cov 11y u'-c
20bi 0l 0gi cgf  ef RE b A udd s;ﬁjtec%vap kT 56 \GAV: R

pre- stirring, the organic phase was separated off, the agueous ')1 asc was »o»cn.d with
fresh crher-ethyl acetate mixture, the agucous phasc was then acidiﬁcd to pH 1.5 with
2 N hydrochloric acid, whilst stirring and cooling with icc, the organic phase was
separated off, and the sodium salt of the penicillin was precipitated and isclated in
the mianner described in Example 29,
Yicld: 30%.
B-Lactam content: 74°%.

Cal cul at ed:
¥5. 6

(B

—
Ulj

25 20 2'0

C 49.7 H 5.
C 499 H 6.

Calcu]ated :
Found:

N 105 S 6.1

30
N 164 S 5.6

2
1

25 NMR signals

ar=

24—28 (5 0), 3.7—4.3 (1 H), 44--4.9 (5 H), 5.1~ 54 @ H),:
581 H),68(3IT) and 8.45 ppm (6 ).
The biological eflectiveness of this penicillin (A) and of the pcmcmm (B} pre-
pared from ampicillin and N- -allyloxycarbonyl-N-metliyl-carbamic acid chloride were.
identical within the limit of error, as is shown by the Tablc below. - -

Minimum inhibitory concentration in units/mi:

25

35
30



35 pared fromarnpicillin and
N-al | yl oxycar bonyl - N-net hyl -carbam ¢ acid chloride were. identical within

t he Hnit —of—errors—as—is—showrby—the Table—below—36— —— M ——
i nhi bitory concentration in units/m:

30 34 : 1, 301, 962 < ' <
34 34 35-f-er+} Exarrp!l’émégz\%od: um 3 B
[ err] - (3- benzpyt="3-nethyturect-do)—2,-6—c-ehl-orepenzzytpenici | | i n: Th| s
penicillin was_prepared in the mahner described i# Exapple 29 from 2.;82

25 5 paltg by wei ght of 6-am nopenicjTI Ianl C A¢jdl 6.0 parts by :weight

5
1

cf O[([err]-(B-benzoyl-3- 5 ' ' ; 5
rrethyl urcido) - Z &% di26hl or ophenyl pc&y|} 5@ cyjpno-400 C - :

et hoxycar bony| -f.0 hyde- oxine, 50 pagts py volunmelof nethylene :
chloride and ¥ %aé"trpsaé%g vol unt of | trfethyf? ami 2.5
30 Yield: 40% EOcr183/58  err]-Lactpmgontepd : BO% ¢.25

10 Cal cul at edf C47.4 H4.3 NB8.8 S 5.0 Found: c47.1 H 413
NS89 S5 4 NBHIs at =2.4-0. % (S, B.320.6 H; 3.8 (0.4 141),
4. 45 (2 H 5.8 f)ﬂm 1'91017 20 —1 6l 8 ( H)y. 6.85 (0 4 H} and
8. 45 ppm (6 H. 15 | o 25 1 Exanpl e 3

15 Sodi um Pseudcmonas aerug. Bonn — 20 12.5 i

D, L-[err]-(3-pe | ur-eido |chlorobenzy penicillin: 5.6
parts by wei ght Bse'f‘y'aa"fsfe’b%%&fl n%()[ hyT d 8e| do) - 21%2 d| chl or opheny! aceti ds

aci d were di ssakmeieailaim m xture of 20 -pagf dr agetonp and 2.5 parts by
voluine of triethviamne at - 5 4 to -- &){err 2.9 parfs bv weight of 1 -
net hyl - 20 Kighseflfz|53r o- pyrrol i nj uf8 chi® i de we?e adfed, the mixture was

stirred for Fa b85S @3t hel pr |_p|t te therge formed (triethyl ami2fe
hydr ochl ori de vvaa‘gljfl 'Esearugzdrzl%f theoe |Itr4:t was c%ynb ncd with a solution

of 4.3 parts vaszocgmts AGICCB780M ni jop?di ci doanic aciod i n| wat er whi ch was
prepared w t h The ard—of triethytanrme—had—apHof—75 and was coolecl to
-10c C., the mxture was subsecuently stirred for 2 hours at -5 C.,:25
and t lhe pH wag at the sanme_ ti at 7 5 b approprlate addltlon of
triethyl ani e, > ‘Qb R 'f“é”‘waré‘d@ OFQ? Wft]%d?l @%rts by vol une ,f
1
= C

water. t @@rtﬂhf\ s g ad‘il"\-h% lﬁl}léleémﬁ%r CSCl'ledéiht rc C' d, .the
acet one wa:snbktcrdbp@edxcm&tuphmmam] -Q@yanb he: st hbﬁyl:a(ﬂfbnﬂj'\hﬁlbld&?f[m| ned was

adj ust ed °Fime,pH RIS by pejue ofr meshydede Byloridh akd hgarwi tyhvolamd ofl rimhyt ur e of et her and
et hyl acéf‘é}fe‘,o he aqueous phase was seperated off covered with 30 30
fregh Or gatcm hase, g@nd acidified to pH 1.5 with 2 N hydrochl olrolc ae:|d
whllst stirrin 30 and cooling in ice, the organic phas. was separated

of f, @s&u‘w ‘h \@t‘éﬁ Hnd3 dNj &8 $(5r0 2 hours in a refrigerator over SOdI um
sul phate H 4.7 Nag9

1, 301, 96AMR signals at r=2,4—2.9 (3 H), 3.3 (0.6 H); 3.8 Q4 a4 o0 3% T feafter, 17 pasts
by volume of a 1 M sobulﬂﬂnsef'nsamnm ?Hiyexanoate n ‘et her cont ai ni ng

nmet hanol were added, the m xture was evaporat ed alnost to dryness in:vacuo,
and,4 he resi due was dissolved jn the mni num amount of nethanol . On adding

excess et her ,Sodiuf ABECLY Shbh- Blﬂ&thp"hf} U}CiG @Elﬁ&b‘:@z‘} @&r@qhn whi ch, af115er the
super - 5.6 parts by weight of a-(3-benzoyl-3-meth wlureido)-2,6-¢ 1thorop henylacetic acid :
were disscived in a2 mixture of 70 parts by volume of d,‘ acetone and 2.5 parts by
volume of triethylamine at ~-5° C. ¢ —10° C., 2.9 parts by weight of 1l-methyl-
20 2-chloro- p\rrohmum chloride were added, the mmturc was stirred for 45 i nutes, 20
the precipitate therehy formed (triethyiamine hydrochloride) was filrered off, the
filirate was combincd with a solution of 4.3 parts by weight of (-mﬂu ommcnllam\_
scid in water which was prepared with the aid of ulLﬂ’\l"lhll ¢, had a p¥l {of 7.5 and
~ was cooled to —10° C., the mixture was <UJM]L1entIV stirred for 2 ]"OUI‘: at —5° C,
25 and the pH was at the same time kept at 7.5 by appropriate addition of tricthy lammu. 25
The mixiure was then diluied with 130 parts by velume of water, the pii was adjusted
i 6.5 by means of 2 N hydrochleric acid, the acetone was stripped off in vacuo, the
solution mcn remained was adjusted to pH 7.5 and extracted by shaking witha 1:1
mixture of ether and cthyl acerate, the aquecus phase was separated off covered with
30 fresli organic phase, znd aciditied to pH 1.5 with 2 N hydrochloric acid, whilst stirring 30
' and cooling in ice, the organic ph"S“ was scparated off, washed with water and
dried for 2 ]'l")JI'a in a refrigerator over sodium sulphate. I

40

45



5 nat ant sol uti on had been decanted, was digested wiih cther,
fi

| -cred off and dried 5 over [err] in a vacuum desiccator. Yield:
33% [ ert+}—tactam—econtent—F8%NVR-stghal s—at=24—2-—75-(8 : :
3.7 (0.3 H, 4.4 (2 H, 5.75 (1 H), 10 6.8 (3 11)
and 8.45 ppm (6 H). 10 Effectiveness
34 n ani mal 3experinments: A and B. Exanpb®.,982 Sodi um 35

— D, L- a- ( 3-"beENZoyi TNy] urel do) ~ 4- met iy syl hlen\gl‘pl AN Thi s
penl CI I'1in was 194’-%%3 l&" 11";.\1 ,gé\.&;\, m:bgg [}r}i{]{éxh \1 sOt\. ey uz lf lk:pﬁq qg;. llelékar ts by
wei ght  of [er I in (f»&mbemoy mamzfrawyll,cuml glohe dvinetdnyihsunk phentyiéqo @y | acetl c
acid, di ssol veehdmi&xccss &y parescrhipllvo progest gfc «a@%or‘rél aredt Kg g%r ts
vol une of 3tri eRdiy s9reiee, af%ér‘?%&é*t FH g wBh g fige %9‘?# i of
1- met hyl - 2- chl §Epp gi‘m‘““rﬁ“mr‘ﬁ‘ch1 oride; by com bination with a solution of
6- am nopeni ci | bamtgna&g[@l dimgmater, of pH 7.5, prepared by addition of
triethyl am ne. Yield: 45 / ] .

20 [err] - Lact ah*f‘%ﬂ%f’éhta‘ 27%?% }\f\?ﬁﬁ n’ag(gﬂ B71@F FP=bt B B9 B, 4. 4, (1
H, 45 (P H, 58 (1H), 5 8@ and 8.45 ppm (6 H. -
Ef fectiveness i n Bfid@hessaxX Rfixhd) 68BkHinsAAandBB 25

Exanpl ¢ 33 E

a- (3- et hoxycar bo Iurel Q) - &2 nicillin: 5
This penicillin ?&“ W?j acﬁmi“ﬁ{“gﬁ%‘;? xeg}g];r%g% %‘“@S‘J& en31 from6.0
parts by I ghtyeigtt of a-(3 bﬂnmﬂ-: mcth\lurcxc.o‘ 4-methylsuiphes nlolwn\l‘.cenc acid, dissolved i5
[err]-(3- et hoxincar pony-Blumetohy J;cumemdb 3 paretiy 1ols;mppherr¢ %gh@ﬁyq wcetic acid,
80 parts by vokd foRreip 2.7 'l:*éﬁ@ ég’%‘? of 1p P’E”sz‘ %‘P’%‘Ir’ Yii¥anm ne and
3.0 parts 30 Johopyi 8131 ISP “Cl =25 & BropyrT 8 |n| L? ﬁ or | dc by

combi nat i gn W|13 1da159 ution~ 30 of 4.4 parts by wei ght of
6- am nopeni ci | dewnamsdt iMR%40 parts by volume of 50% 10

st rengt h aqueo r.epar h Yi el d:
44% J[err]- Lacb@ﬁ?&’e eaﬁt G 5 §%{pp¥n439 JP@ ﬁgl5 (la(ﬁ)[ ﬁrhge, (2 H,
2.75 (2 H, 4.5 (1 1-1), 4.5 5(559(3H) 6.85 35 (3 H), 7.55
(3 H, 84 (6 H B&fidti®ndss 1pmm(13xnek)lmcn5xa\rmh§ 34 Sodi um ’
a- ( 3- et hoxvcar bonyl - 3- met hvl ur ei do) - 4 met hyl sul pl henyl benzyl penicil | |2§: | 5

To pr epar%’s this pem lho{ @arbo@ﬂg—r[?@l{ Eusmﬁk}-dr \ﬁﬁl]ﬁglgﬁphgfﬂben/slpymcﬂlm
fer I‘] (3-et hOXycafl‘QQ i 1cné1 arcdi 0 the manner described in Example 31 from 6.0

ur ei do) - 4- rret h\phtssuhphehwfp:e(ﬁylhofacaelumﬂ -3agdugl W\@Cbé“rm»élsle}imhetmﬂhmﬁ@mpar ts by
vol une of %tsigém by v B

n

Y¢ '11 lg}x. bf
{ et hyl o ne, S5 MEb ‘Yf{méﬁ"‘z‘ii’””.‘:?f T R s
16hl ori de were @crefo e, b @rd&b&&&lf@n%ﬂt&mﬁﬁldﬂﬁc&d for 45 nminutes at the
same. tenper at lYncﬁd, “Ysolution of 4.4 parts 20 by wei ght

of 6-am nopeni &lfanicenaci % n a m xture of 70 parts by vol une of 50% 45

strength agueoyg R e-and 4 i o8yl aMang, myhl sh Rads &0, 685 W%%
added, thgsq ‘1@\4 g%agqure m§7sﬂg51§gmgqstéﬁ6gﬁd( fmy 2 &ou)rs at -5 C
and dlluted vmth 150 parts bv vol urre of vvater and the reaction m xture was

il
1\3(5” ked up as in Exd%rr‘gp %—cl?iix jCar 1%%3 ‘%qlullg) fmghl p?c% ﬁm.ngt‘ 'Eujgﬁmpem C:)l lin.
Te prepar hic rts by wei (3-&1 G}é N3 @Rthy1- 78 /0 ;
50 Cal cul & ed: urcidof-t-4Hothyisut rﬁlpgcm lNc"tg a8d woreldiss@dved in 80 pans by volume of
acetone, with the addition of 2.6 parts by volume of tricthylamine, 3.0 parts by weight
of l—nmh\l 2-chloro-pyrrolinium ch.oude were added at —-5° C. 1o —10° C,, the
mixture was stirred for 45 minutes at the same. temjerature, a sclution of 4.4 parts
20 by weight of 6-amincpericiliauic acid in a mixtwe of 70 parts by volume of 50%,
45 stre 1glh aqueous acetone and triethylamine, which had a pH of 7.5, was added, the 45
mixture was subsequently stirred for 2 hours at —5° C. and diluted with 150 parts
bv volume of watcr, and the reaction mixture was worked up as in Example 31, to
= ' jsolate the sodium sal: of the penicillin. :
25 Yield: 44,
50 £-Lactam content: 78%. ' : 50

Calculated: C467 H 52 N 99 § 11.]

3
30 Found: C470 H 56 N 94 S 108

NMR signals as indicated in Example 33. The spectra of both substances are identical.
Effectiveness in animal cxperiments: A



30 Found: C47.0 H5.6 N9.4 S 10.8 NWR
signals as indicated in Exanple 33. The spectra of both substances are

i dent i cal—FEHeet+veness—t+a—ant-mat—ecxperi nents—A 36

1, 301, 962 36 37 Exanpl e 35
Sod m [err]-(3-[err]-chl oropr r;lyl 3 p
- e Ldo)-cyclohex-3-eny LpenL.CLJ_J_J_D,__IbLs_pe_m.CLJ_J_L.g_ was!

prepared-in the manner descri bladmplesExanpl e 32, fromb5.3 parts by wei ght i
[err] ( 3- [ - ekt @er«pm igpiy- m@ﬂﬂmev bﬂrer\de)}rcrylc}le:heoklmB enyl - acet i p aci d,
o) Bl S B RO e e

1. mgt hvl £l GRIOT0:RYTE 3 i it b A Do 8 Bl SSATES: of 256 parts by
vol une ofmetlrrb»atcbyﬂ amp@ﬁ&b Wld’n&&ﬁhh@ﬂ1W1ﬁchb\4re4‘nﬁ'arlttﬁ 4aypanebght of :
6- am nopevnxgluwlfI6armnr19p®amllehrmrcb\khl¢hddd besedisgivss ol Peldsticst]] guedps st rengt h aqueosis
5 acet on Cc“é&% Al 723,y mEAps ofgrseylaginet rj et hyl amine. Yield: [err] 10 |
[ er §d - LagliinG Gih&nt is:78%
10 NWVR signals at [erf]j=4.3 (2 11), 4.5 (2 H), 5.8 (1 H, 6.2 (2 H), 6.65
(3 H, 6MNR Zigid)s at r=4.3 2 H), 4.5 (2 H), 5.8 (1 HL,(.22@d)76.9> B.18, ppiad {113 H) . Exanrpl e 136
SodiumD-[err]- [3- (2““t7r‘7r0§ﬂ%liﬂf')(-1%Hhet hyl ur ci do] -benzyl penicillin:
15 15 To prepare this penicillin, 9 parts by wei ght of
D[err]r-[3(2thenoy|) 3- met hgdample 36 15 15 ;
ur e| do] ph en IaGe;hulmDac[ﬁrZWeme ldB&xsthHuedo] bpnaa/ ahms by vol une of acetonels

¥ the a Glpis Ecnrrﬂ 9spa5 ‘ﬁll“fé)fd?‘"ﬂ Yiadrgeyl- 2.3 Partsi by
vvel ght 01‘“r °' ch mrﬁi B B]]d,ﬁrﬁgﬁ i;ll’g?w*f[ @équﬁ Vildled at -5 C to
[err] themsrb%rrﬂdnmm&onm were addd laf &8’ KOb 49 oﬂmuh@su@&re t“rae same :

er at wirecd far 4D |Imiturcorat ofce Bmd tqaarrtd&reby welxrghrtf 20 par's by edight
6 aff nopehSeminopgicllanic ped rrhﬂarm vﬁTcﬂﬁ"r’E of 280% strengjoh
20 aqueo@%ueagéibﬁéfﬁ;mciﬁ‘ Céﬁ‘%ﬂ Q’B{%Asép ‘g} S, was added, and
t he m xt %@tc\ﬂﬁ&umga&@&hémlq Ainhour s at C. vvorke up as descri bed in

| e Jield:056isol ate t he sodi um salt of the pen| cillin. Yield: 56% 25
[er? Laé”tlaf’ﬁﬁa@dmt@ht 54%64% 25

25
M. 6-%1{515“&1) %‘:{g(ﬁ; glﬁ at gr%;xs% qln?y é;55((§fﬁ)m,d§;§5 4.8 (3 H) 5 8

30 Sodium D a- [3 (3 - di rret hyI i soxazol yI (4) - carbonyl) - 3-net hyl urei do]

benzyl penicillin : I}Q’Pé pare this penicillin, 3.9 parts!by
wei ght ofg %rl;%fl fﬂéﬂ}’m 522323%91 reidoPebuzylpenicilli 3
4) - 3o et hf/ 1 ub e <Q th %},qe)t;; és byaedid Mﬁjéf “c e xsﬁﬁéro&ﬁ pagot s by
vol unme of4)- Bmt»ﬁnylhzeme] Erhhxmmtdeacrd twaret bmo&ewuxtléonp@trs 5. Golpar to§ by voI une of
triethyl a*mﬂhé““ rhhec cwtyri 0 e°€:61§9| RS wh@g) K rrrlfmzlaw Pa‘ihfs wei ght of
('1 L, parts by weight of 1-methyl-2-chi px rﬁ 'é\rng de were added 35

| -met hyl mﬁi' ?}bo lef d_ for 90
andsg he mxstvuj@olmﬁA t to stLgfn‘éasf%F “ Sapm Aut eémlgt -10 35 35 [err]

(sol-uti on Apeparately: 3.1 parts by \»Clght of 6-aminepenicillanic acid were &usr‘u‘dcd in !
35 Separ Pry& b>3‘f° &F g 116 {gm 3.6 Parg- rﬁ’}ﬂb‘péhifé rr‘ruesm ‘é“@m d werc

suspende(i %Erb)z b?ﬂé&;jﬁ 1191 Sebl:djdu\,x 15')1ma e411 parts by VOl UI'TE

of #0i et rpy nam dsver me&ﬁma mm whiR€sdiinet adil eonmsnosb kdot.ed for 4 4qoours-at
[err] (sol uf*ﬂlt)'ﬂlf m« S@lmrt: ivenstBcdvis at foelrr boolaed @ 6° Bet'weeme® and - 5 C., and
sol uti on V& “%q: uﬁf- therpridug was taken up in water and a 1:1 mixtur2 of ether 40 ,

cthy acct?te, th

and I ‘was adjusted to 7.5 whilst stirring, the organic phase was
scp"rared off, the aqueous phase was covered with fresh cther-ethyl acciate mixrure, ,
45 the pH was brought to 1.5 by means of 2 N hydrechloric acid, whilst stirring and 45 P 45
cooling with ice, the organic phase was scparatcd off, washed with water and dried over
magnesium sulphaic for 2 hours in a refrigerator, and the penicillin was isclated as the
sodxum salt, as describad in Lumplc 31.
Yield: 50%. .

50 -Lactam content: 80?/0 ' . 50 50
Caleulated: € 507 H 50 N 123 S 5.6 |
Found: CS51.1 Hs4 N 11.6 S 5.3 _

NMR signals at v=2.35~2.9 (5 H), 4.4 (1 H), 4.5 2 M), 5.8 (1 H), 6.3 (3 H), 7.5 55
( 1), 7.75 (3 H) and $.45 ppm (6 H). :



40 portions, over the course of 30 mnutes, whilst stirring and

conti nui ng to cool. 40 Thereafter the mxture was stirred for a

furt her—hour—at—06—to 5—C———the—sotvent

residue was taken up in water and a 1: 1 nmixture of ether and et hyI

cetate the pH was adjusted to 7.5 whilst stirring, the organic phase was
—~separat ed _;f t he aqueous phase was covered with fresh ethcr-ethyl acetate

m xture, 42 the pH was brought £89%%%5 by neans of 2 N hydrochl 0B7c

acid, whilst stirring and 45 cemple 38 45 cooling wth ice, the

organi c phase was ¥eparatededid of Basiprd3opiichDwaisep-iaid)drhaguawd]- mgnesi um

sul phate for 2 Reylcetogcig sred heiedrerrateot by OAlmplive: penicillin was isolated as

the sodiumsalt 5 as; 8¢ pg% . rmewal yield: [err] 50 . .
[err]-Lactam comide%[ig fg.'g#agn {)r‘El fomv e 07 H 5.0 N 12.3 S 5.
Found: O-53-(2- ?lrbil 5:1-4-opermad; emﬁccﬁc &KNNR signal s at [(7ar r7]5 23 5-2.9
e~ [3-@~fprpyiayphersgi * la cifl, 763
]g_)ﬁdl_% 4;1 ngT'Il( 6 . § g belz T@% lur%xil% ;l()j]l:he ‘;lartc?cllg? Iln 311 le_gcf ¢ acid ( H) ( H)
5-br f 0 13--3-rcu\1 reido]-phenvlacetic acid,
1, 301, 962 10 D 'r-[3 ES rr‘cmo\;mcthu-u":)ll 2)) g-:lc(r)d\lujc:m %lr}kn.'l cetic scid, 37 Exanple 3%0' f
in the procedur @-fef3 E)ﬁaiﬂmiffﬁhﬁﬁuazdlhel\Dav[tﬁﬁh]3-175 n(m?er&]l@rhﬁjyl&c}q@a&@t hyl ur-€i do]
D-a-[3-(isoxazol-4yhes ¢nahietﬂl=rbslraepd-mnsreucctlheqlce is replaced by 0.012

5
D-' AL ~S= 0 1- l 1
nol of: D-[err] D- Eg‘ x;—?ﬁ@fﬁ&r r ‘ P& ou i :c-sz‘ljnml r }%cn aeecgrl: gcraag"l d. 5
D-a- [3- (21 uropl, {33 M dﬁb&i@L 33-p ﬁ@% onacseaﬁ dodsphenylacetic acid _

B Dlerr]- | 3 (2- ﬂlcwodlylin)cal@ of—rlhe ol patieliga}e Ubﬁhh&ﬂy adetlc acid. D [ef?]-

[ 3-(2-furoyl 1- re| -P enrcnvlacerc aci d,
Da[3(25d| t"h 3 mth‘" “111 =pheny|acet|c acid, D a-
xl-urc 7Y pcmu nn
l[53 (5- br onof ur oy)Ld- obl-h?rh veaRpEvlacetic acid, 10
2 [err]-[ 30(5- nBtABx rmb)hm fnmmmy idod =tk -11.3}p£milhy| urei doj - phenyl acetic acigl,
10 D-[err]-[3- (&5l ppityiferonl Bi- &mlmlgmyﬂ)bccarm i) - 3- met hyl ur ei doj .
3-(2yS- .m1 hyifureyl-3;-3-methylureidoJ-benzyizeniciilin, :

- phenyl aceti ¢ agi g5 Bra: 11-33. 3 methylor ;

Flrindse & B i e acid. > err)-

2 3- (i soxazml - 3- Py 36(3.1‘@0111‘.3‘/}1\hﬁthﬂm-t%h}’)lchlbﬁi\li})r"]nhﬂﬁ ecr]wp@g@&dmemam d, 25
D-[err]-[3-(3- nBrhi? rsmaeﬁraﬁerréqmlﬁ 59hv1w ﬂf?]amr\tb@m yilin3- met hyl urei do] .

nzylpenicitlin,

- phenvl aceti ¢ agiHisC f}g e Cark, L WP

(4- ety t i acbizgl ﬁé el BB o DR SRy acet
acid diumsalts of the
f ol | owi ng 3¥eni CH]I s ore obt ai ned: ~[Bjraple ]5‘1

uro I ) - 3- et hyl usei do]

2- f

R -Cyel noth (1

36 benzyl peni ci | | rt”‘ gl\ii: }t\ocpfls %n I'la'éll[1 m’% lc ac 01 é:cldeneii](BOCI i,
[err] [3-(2-fur pml IR PBOBY kbl mor}a@, xrupé"r g of N
20 D- a- §)3le »2_)"16‘@{'1@‘“ 1-NBmaheaarbadiie bad |chlc AR nzly ﬁﬂls dhﬂnc of

20 D-[err] -tefaphdaridy I\'fdfuﬂ ed ropwied frylt°u€eride] e>Uedm;yinp1eme,cr | | 35,

D 3- (2, 5 1°f ¥ df dotclrigenisy) Henifer it b, D-[err] -
3[ [ eE r5] l[or oEmf ur Q;g e ggﬁl}gtﬁ?ﬁ nm § Ve u}Lanizj]‘amernait(?r % ﬁy‘g %— £ PEFT phasc

[3 (5- et hoxyrre’ainmlo oilyyprodox: 85t hvl ur ci do] - benzyl p2nicillin, 25 -
4({ 3 (3, 5-di r?et hy M VYR 31— g’"‘g }3)1 Akbldndie- (?.Hwestzr@lll}r%? dof> Bérfytdeni c? 1 in,

25 D-[err]- [3-(i%soxazol - carbonl - 3-nmet hyl urei do] ) - benzylopni ci:l lin,
D-[err]-[3-isoxBzad-{B-uB)C mammwlba:am -HRth {1y id6)@he9]-acci@nZy! ®edoad-l i N,

ethoxycarbonyl-formaldehydeoxime:
45 2.92 parts by weight of C-cyanc-C-ethozycarbony)-f orm'ﬂdcnydcomme were dis-
= 45 solved in 50 parts by volume of tet"ahvdrofurduc, 2.9 paits by volunie of wriethylamine 45
were added, the mixture was cooled to —10° C., 1.5 parts by volume of thionyl
chloride were then slowly added dropww’ whilst stirring aud continuing to cool, and
the mixture was subsequently stirred for 15 minutes at —10° C. A solu tion, coolcd to
50 0° C, of 6.89 parts by weight of D-a-(3-cyclohexyloxycarbenyl-3-methylureido)-
50 phenylacetic acid in a mixture of SO parts by volume of tetrahydrofurane and 2.9 50
parts bv volumz of mcthyhmu‘e was then added hopm“ cver the course of approx.
45 minutes whilst continuing to cool, and the reaction mx,.b ire was °Lbsequhntlv
o stirred for a further hour at 0° C. The triethvlamine hydrochloride which had
scparaied out was then filtered off, the filtrate was cvaporas ed in vacuo from a bath
55 at 15-—20° C., using a rotary evaporator, the residue was dissolved in mecthylene 55
chloride, the solut_on was cooled to 0° C. and once shaken 1:1pmn with ice water, and
the orgamc phase was subsequently dried at 0° C. ever sodium sulphate, filtered, and
evaporated in vacue by mcans of a rotary cvaporator, from a bath at 20° C., and
finally from a bath at 40° C. A celourless, varnish-like substance is obtained.



D a-

[3-(3-methyl thiodiazol(1l,2,5)-4-yl)-carbonyl-3-nethyl ureido] - benzyl penicill

i nmor- —D-—a-—["f%—(—fr—n'et-hy-H-m—om—az-ot—(—l—z—Ba—-S yH—earboryt—

-benzyl penicillin. 30 Exanpl e
39 30 A . 3
-D[ejr] (3- Cycl ohcxyl oxycar bony| - 3- met hyl - ur ci do) - phennyl - aceti c acid: 13.5
par t%_hy weight_of bis-(trinet h&ﬂ%??lyl - C-phenyl gl yene were disstd vediin 180
parts by waiaurw%of dry carbon tetrachloride, a soluticn of 1070 parts by —
wei ght of Smdcﬂmtyv@tmhe[xyteaeylewwh-cd\lamt hyl -carbam c acid chloride in 30
parts by Vb subriengsphogsd an IR specerem bonsppetnzaciy sordude vvas sl oWy added dropvm se

at [err] lu O {10 and the m xture was
lefts5to sit&gi#dé;é‘ﬁlg?ﬁ. gf;f?bhs"ﬁ #@1{.’@3 P2 ¢ Iét’éziffélﬁ 3§ Ci&s 35. 5
washed 3 tinmes with 50 parts by voI ume of water at a time, and the organic
phase was eva?)o[trD d to dr nessb\wpla/ﬁbuo Yield of oily product: [err] 40
NMVR signals a (BAY 31"1‘H“CQQ¥ *"(;@f 1d0/4)"615(31c1511-1)rc-¢ﬁm2(3(1 H, 6.8 (3 H and
7.9--8.9 This substancéas rg:'llm nc“;{zt“rfm in L>mm 39, fror 19
0- [Do[er r;}ii’téBy@gHtOﬂ’\@-X}yllt(DX%&ai\bQ&M H=femaREDYLHRLE 1 ;qrtpn\eﬁ){jmcacet YA] - C-
cyano- G tﬁh@z&ﬁ Ip‘llftt)*rymalumcbﬁfdemmmm %Qpﬁéb adldoSe oPYhioddl O :

C— cyano- G 1&9 tf(Pnfervér lexyefirmayl45nethyl- soI ved in 50
v e oy SR qfémgtﬁ%;:ﬁ ASuHELES T Vol LY (i ot hyl ami nat
45 \ier e a‘didedpvet mxture was coo 166 1.5 parts by yolune of

t hi onyl %@qrqren%r{e] 4 Fr@h8 SPOGuny; ra@lldae«d) dr opw se whil st stirring and:

cont i nui ng™t*8 St?ﬁ‘iﬁlbh"“éﬁd“tlﬁépefﬁfﬂ Gq*'ésmngsﬂbfsewem ly stirred for 15 mi nutes
at -10 C.NARSQhs b0 0.£A0EY 6l - ht of .
D-[err](3- cy??glghexyl csx;y(aam) gaﬁy 7—}%%@ )ql?é%%pgm‘@ﬁ XQVthhenyl acetl c acid

in g mxture of 50 parts by vol urre of tetrahvdrofura?tc and
50 p%uts by voI on ri et3 s. then added dropw se ovefo the cour se
of approx. . ,d’{c Iﬁﬁ‘)ﬁg ﬁ‘@E rePheRlreyibfd the reaction mixtuee
was- subseque[mtslsybsm Lc was p'cﬁzfrécﬂ'ﬂhﬁﬁj min@ér Rschibl f(lb%(ﬂnﬂ%wS) Abm Q@5 C. The |

trlg hyl tﬁ@ vigahe o Grcong- a@t1m1C-ﬁ’bpﬂﬂad’I‘ﬁHﬂ@ﬂtailﬁl mt&trty\@&zotukhgn filtered off;
the ||trL g@%ﬁ&%‘g ittui ‘ifrf% e &y firight ofane(tBhdﬁsﬁl-a -methyl-at 145 - 20° C. ,

'l clic rtc : it d ane {n :
using a rpgltt&%mﬁ\{l aRO7, gith )y s ¢ Hisebydpdy e ghyl ene : 30
55 chl oriYied: évhesospl ljtl on ll\[/lvas coo Css ‘atmls HES Lb%fﬁﬁc FRCEEraken rapi dly with
i ce-wat er!hcdRdpacten gfrtgambuarpha:sadvmmﬁuh&eaptﬂm@y)tdrsh&@br at [err] over
sodigim sulp ¥ filter aporated in vacuo by neans of a rot ary
evapor at or,ﬁ?rgs? e "'@gsltﬁqﬁtg 5d§5efi{/’ ??ﬁtﬂ H) i &t KZyHt:fBrr’? ﬁéat?fh%h at 0 C. A 35
col ourl ess, varnish-1ike substgﬂg@le 43 oObt ai ned.
1, 301, 962 Sodmg D,L-a-(py1rolid-2-on-1 -yl-carbonylamino)-a-p- -tolyl-methylp nmcﬁl& . 39
Yi e Jip viagy t’ no tfee‘rn? er( dsgpr Q»d -mﬁrmt‘hanfod 14.5he subst ance
shoé\ﬁd a%{‘&aﬁ‘ﬁ? it mo %o%b ﬁtd”i ‘ﬂé%)ﬁfﬁqu 3 Y1111‘§Ttt“u‘rf1)é’ ~§| gna¥s at r 0 5
(1 H, 2 gea rh')z gu)tgmmac Lo 5 (D P gty 8T 1y
ield: 29° and8090ppm(13 H) .
5 Exarrplﬁc aﬁﬁm(ﬁmtT’D%Y/{S Ai | yl oxvcar bonyl - 3- met hyl ur ci do) - phenyl acet yI ]
| yanoxGes spavisachonyo (IS HOON 865 1 1ed 104 0o s0. 116
5.86 10 pants by wei ght of C-c;qgno C- et hoxycar bonyl f or mal dehydcoxi ne,
100, parts Ly QI M. s o g, a’t’é;fr hydrof urane, 57 parts by vol une: of
triethvlarimgs pc%ic péfs) pétpﬁr}[cclllsz Iﬁ%’t m ic: ng ytw\:;;?:‘é 1::):1:[1; parts 50
45 by “ngﬂ.t of N-o-fluorobenzoyl-N-m ttml -ure.do-N-p-tolylaceric acid, 4.95 pares by 45

weight of tetramethyl-chloroformamidiniura chloride ang 8.5 parts b‘« weight of 6-

'tmmo—pe'l'cdl”mlt, acxd

Yield: 59%,

B-Lactam content: 87°

50 Calculated:  C 53.7 H 48 N 97 S 5.5 |
Found: C 534 H(6.0) N97 S 59 _ : ?

NMR signals at r=2.3—3.1 (8 H), 4.5 (3H),58(1 H),63@3H),7”73H 'md
_ 8.2—8.5 ppm ( 43 H). '
Effecnwpess in animal experiments: A and B. ' 60



chloride and a m xture of 12.0 parts by wei ght of

D-[err]-(3-allyl oxycarbonyl -3-net hyl - urei do)-phenylaceric acid, 100 parts
by vol ume of Tpfrah\/drnf_ur ane—and—5—-7 pa_r'{o by 15

vol urfe of triethylam ne. A colourless,-varnish-like substance is obtained.
Yield: over 80% h R

15 Specific rotation: [err] (50.6 ng; nethanol). The substance showed an
3BR spectram corresponding to its strugbu&r&e 20 NVR si gnals at r=0.4 ¢ H),
TTT2.6 (5 H), 3TT7T-47 2 (I H, 43 (¢T H), 5 A 9 (27H, 5.3 (2H ;756572 11),
6.8 (3 H and 8. §c§u19pﬂ1'( @luazﬁé@lrﬂzj i -‘i’%iulm wlaminoj-pamncthylbenzvipenicillin:

20 O-[D-[err]- (5 -3@@@3@/4‘[5 Bl G i El ot s @mdlpéﬁi araphenyhacetyl ] - G

25 cvano- C- et hoxﬁéa:abohwkeltmﬁadrd@mndemm LThi s xmmbﬁt\amcaclveas Prepared in

_he manner5 descrqsed Th !Exghl @defﬁ* o 8y ls?acl‘ 3 S/f“yvé‘i‘* hfﬂdqfl‘L =
CyanS o ho RN TRV Ui e B B i O

thi onyl chlori dgea an Eﬂh&tel-lﬁ@h\ *@@Ert &@hdé@h@ seQA ion of 210 p?*ts

D-[ err] - ( 3- henzZyyweigBt nﬂatrhtyxtlammc in 20 par@ %y upleind o) m2thGendictibidor-ophéhyl| accti c

acid. 50 &rts ‘B “‘eﬁelf% 1’6?“’?@&@& riT Cfr%\'gé”,de’ZIbBSU“"”“ and excluding 10 30

Rarts by Vol urd odlla o L84 E:ﬁfr‘iﬁ% A COL RIS VAT R L %&‘@i tance was

1‘1\. 1

obt ai ned. Yi el dy 6QMRopdaR oap@ﬁ‘ctdhwmoﬁ sl&elccﬁlé lzfam;enﬁ eped the
bands correspondngl ben plegratyuttiug &8 pBG by veishiNKR-: mucgnaiuslaxact a»[ldeB #]-0.5 (1

H, 2.45 (15 H, M3t g {u I.h gn 'u}q)o 2?6‘593'03‘ of aigd (Bllb?odluln <‘1‘ph';[(130 15
& i “eanfPpil i BRI e
-yl - carbonyl ampag) vyl e&gi op‘uti&ﬂé ané&E y siRendicd, | lohd Ras LG sperl ok 3bi n was

prepared in themrmcsrnero desed 3bednuta aExampd zep»i turé. rIo wns 114 Huldb inw ice . parts
by weight 2f [ erag: \g §. PR ople 11"?-%%15%1 é” 3 ad hrc;aw 1 r\ra%;tg ~6&& aceftOi c
-acid, 10.2 par taglul c@& mgi aq&ﬁms | l)(ﬁ werd Q ?rﬁn Ch'l _Or' de

and 15 parts byscsget g a@; IQILd to a pH wvaluc of 1.5 with dil n ocﬂmx@Qc.dDe'fMlﬁl | ani c
@cid. Yield: ZE}%ru’[; end ]ceot_act\ammmomcenb 26T R0 PRI was s»n raNVR s |dgmadcs at
[err]=2.528. 05 {%° ‘}1“!4*"2‘5& m~ ~°81 1n¢%m cwtimig\%c Oﬂ)‘;j‘ tpd it H)25
.40 trj:‘?% ut? E?ars g Jupxc solix 3 B £0 z]( @gqmﬂ e 43
Sodi um D, L-[ erdiffer {olra@ink 400G RZO B FrisdarbRhd Y ,Tn!c!'["elndﬁl:}no °L1oom tempera-
Jserr]-p-tolyl- ntert»hyqdemcqwhﬂ |ammx5T¢0n$up<en1tomb hqmdls&aydpﬁ gparqeisici aurotldnc manner

| ndl ca CEéol n x'.l"1 rf‘i,‘lgﬂ "’Hed dr Gpwise 1o 500 |.1le° L 01 C of & by30

11. x c C IGS [, 1a C 0
wei ght of N-o. fil#?'& %ﬁé,ymg Y ‘B? h%ﬂ ﬁ&i?p‘l 3 E ekl 4.95
parts by 5 at@! ghling ffort£5n6:a BRk,NY &ﬂa om QIhBrdHki gmumlaahhonﬂ\eke and 8.5

parts by wei htdr:@duzﬁacuamenbropémnbwd?]ram c acid. Yield: 59% [err]-Lactam
Font ent : Perr] 3 d /0’ o Cal gul at ed: C53.7 H1.8 N 9.7 S55 %

50 IR sib Eou LTab]eZP c4sC 53.4 11(6.0) N 9.7 S 5.9 NWR 5|gnals
at r=2.3-3.1 (ammdb Aab3%8 Hyo, 1918 1635, Hb00, G5, (B0Hhng 765 c63: dh el 8. 2-

ppm . (6 H. Effecpbivieness in ani mal experi ments: A and B.

40 Example 45 40 |
Sodium - (imidazolidin-2-on-1-yl)-carbonylamina }-p-methylbenzylpeniciliin:
2.8 parts by weight of o-[(imidazolidin-2-on-1-yl)-carbonylamine]-p-methyl-
phenylacetic acid were reacted, in the manner described in Example 44, with 1.7 parts
by weight of 1-methyl-2- chloro A-1-pyrrolinium chloride instcad of tetramethyl- _
40 45 chloroformamidinium chleride, and subsequently with 2.6 parts by weight of 6- 45
aminopenicillanic acid in the form of its triethylamire salt, 1o give the sodium salt
of «-[(imidazslidin-2-on-1-yl)-carbonylamino] - p-methylbenzylpenicillin.
Yield: 549 :
SB-Lucram content: 399,
50 NMR signals, see Table 2, page 45. 50
45 The position of the IR bands agrees with that of the penicillin of Example 44.

Example 46 :
Sodium D,L-o-[(imidazolidin-2-on-1-yl)-carbonylamino)-p-chlerobenzylpenicillin:
- This penicillin was manufaectured in the manner described in Example 1, from
50 55 5.95 parts by weight of a-[(imidazolidin-2-on-1-y1}-carbonylamino]-p-chlorophenyl- 55
acetic acid, 3.76 parts by weight of tetramethylchloroformamidinium chloride and
5.8 parts by wcight of 6-aminopeniciilanic acid.
Yield: 59%,
2-Lactam content: 8§6°
60 NMR signals, sece Table 2, page 45. - ' 60
IK bands at 3300, 1775, 1727, 1667, 1608, 1540, 1287 and 780 ecm™,



38 39 1, 301, 962

39 Exanple 44 Sodium D, L-[err][(imdazolidin -2- on - |-yl)-carbonyl am no]
- p-net hyl-benzylpeni-cilH-np—3-76—parts by—weight of
tetramet hyl chl orof ormam dii um chloride were suspended in 15 parts bv
vol ume of drv acetone and stirred for 10 m_nut es wth exclusion of 5
noi sture. The product was filtered on, again with exclusion of noisture,

and ,f he 55 1,301,962 reagent was suspended iqp 40 parts,

by vol_une_gi——ncet-hyJ—ene-—chLeH —cooted--t e-e €—5-53parts—by wei ght .
[err]-[(imdazolidin-2-on Tcamblari 1\am no henyl acetic acid in
a little mefpiiendtem po?‘i“&“é SISO e ol Lo BN g’fgc SRl 2.0 parts by
wei ghtof . 1 r YAl %”& he ﬂgxavfh»%cxﬁa %0444 m zﬁaec»chl oride was

adde’d 10 weight of rmiﬂhﬁﬁ-.’.tcﬁloﬁoh\@ -l’lfrhd(_tf&l.'ﬁlﬁmaﬂbﬂdct \hSB sub@uucs®y vath 330 ni nét es, Whl | st
stirring mndbxemmm;ldﬁ fAgninopenicilla@ic pvd wtgise ghe sThian rrtof M@“M“‘b’rl rred for;a
further "é‘é’nﬁ%ml[l‘érﬁ’ﬂhlo&’r‘?ti’zill’réﬁ“'fo cooled to -20
C and trg g\tl‘,_l;t 3o, 0nce, with a solution of the tr| et hyl am nc salt of

6- am nopc | ani ¢ aC| d in nctivlelne chlori de aI so cooled to [err]
(Thils Sol‘HMRtsigﬁHTB hadlativekpagp#epared by stirrin parts by wei (}jht ot

6- ani nop: AeciR spesiig im Mgl is Fleppicaigyith tht ofythp peaichlin %erl‘dﬁﬁ’lc & trietliylamne and
S parts by wei ght of anhydrousﬂﬁglggcqm;sul phat e 15 in 40 parts by voI e
of methyl ene ghlipkdag€dih-0lonti WO-chiBdHBmindP gl nsitpigRguentc didk t eri ng) . ;

The m xture Masp: xlrteby weightr & ac-n@thgph Wii) kisdinestera dipsplepd 1ﬁrva?§0 Pear ed g/vl t hia

f ur tiher ObVQVO s fipyane Y HifRFeHe f"té‘ar"g % i“g‘”i‘slrre and Whas

further seF @5%2%?% b R AT ot e T o
It was nOH\/le e, Ao RicibrCe® 12, ® parts by x%%ht&ﬁ 1-chio@capthdn & 1Uﬁ'0'\1lliit87-adj usted to 5.5
and the netchglhenensdiyl olundef wars as:tstpncp domftcrdtd drop2igy, r»hsvatfmgo The resi due

was Pwi ce f@xqo?la&tbédn%ﬂst% agtifsehath ﬁd“g ey um ¥ s i timg ﬂ‘t“é"d £1 Pttie

vat er . Th?“ﬁs“@ e By ﬁﬁ?ﬁﬁ“ﬁé‘f < NSt VAT EG eI domayer of ethyl .
acetate all P& hﬂelslhﬂdlm Quammea{rﬁlqbkeaa tarck. Bnrldheded) aflinbadid &6 byl igchl or i ¢ aci d -
whi | st 20v.cxgnﬂ was filtered off, and the ﬁllratstvrsrq*famgtcg_md}w afow Vi lnnge Wa{zqqo ﬁr@e The et hyl

acet¥l e prrses Sélﬁ) (% bé)“Plumﬁ g e ggeous 1"”;? o ’{jf«iin extPacted with
cthyl acelA® WQ T HR oot ﬁ%ﬁﬁ‘éﬁg St st ozt Ll o

They. wer e, &H;!L trdcBl w Qb&he&maa bopdrs @k vOlufae oDWRET, [ieddr dverf MIgS@J‘ ed and treated
W th 20 parwt $bsb(y.cr\lb|dﬂamwaﬂ @ diyrgyp lAaglassoioart jwan oyfined 0w Wrﬁl@-l@t hyl hexanoatc in
et hel® contriirafongviviechglrst cthanes F‘f’i‘é“ﬁ‘iixlt‘ﬂf‘ém%é’”é‘%}ﬁ’p’b‘}“éﬁé‘d i vaclio at room

vder.
tenper a- ?%;:Id d “/. NMR signals, sce Tatl g&olf“:’f until it vau' red an oil y

consi st ency. “Was now di ssol ved in the requi site amunt 30 Soof

met hanol  and th| s sol ution wasEsaigédi’6r opwi se t o 500 parts by vol uneiof a
30 uﬁr{sture ot iﬁkmf'ﬁ ]fﬁg.;?g?@‘é&"%b}]hﬁ’éb"@flaﬂaﬁﬁcﬂhﬂ“t‘%ccét A%t ¥&hd 5o,,parts bv3o
vol of ')%lt;éﬁ ol |7|0§t1 dob13inY g—@ﬁ"@&@:kﬁ(hcc}rb%a@rﬁ%dxum6 whi ¢ 5

preci pi t abed pyaseidnt iﬁuzedﬂrﬁfpfxcnal “ledineSinanaisngr by weizishonickibiome, suspended in
dry ether calstdslagawhd{ne?rmw]: chc@wwtlit"rnm;s;ddrﬁ‘ebﬁonor'i‘mé)cu@me\/érpﬂ{t%rr] for about 2
da S, 30 by v.c‘gnr 35

015 \,ihl
35 [€rr] - Lac ﬂ%ﬁﬁﬁf‘éﬁ?mﬁ@%ﬁ{ﬁrﬁm S%eo Tanke 2. page 45. PR bands at
3280, 1760, 7 1655, 1600, 1520, 1270 and 765 [err] (in Nujol

suspensi ofs. fmg@n‘%}ld _ 315% } relative to converted starting material. .. . Exanple 45
40 Sodi unend fraction, yield: 5%, . - 40

[err]-[im dag Juhg%ﬂnzumaéovt:)wa #smyicamm ppe a&t hyl benzyl penicillin: 2.8
parts by weight © err [(im dazol i di n-2-on -1-yl)-carbonyl am ni ol !

- p- n# hyl - phenyl acetl c aC| d \Aéﬁ@n!eeﬁ g . |n t he manner descrif&d in
Exanpl e 44, argaaylgpdaggidin-2-on

i
args O \wel Yosgehe 1 i0%haris by volume of aJsolufc tetrahydrofurane
1- met hvl - 2z¢hl P@crdq} E owfr g’[JJPL b hquu'LQhIerlﬂdﬁl dynsit:@achiutiof tetrar met hyI
40 of 3.5 par r45 weight of [hia#-0h02- 0N diwficomd @kd*cmrra dermmndn$ubse%uent |y
wi th3®. 6 r}aph‘, Sy ZXpZepggtha@f(lu@G)] in 50 parts by volyme of absolute tetrahydro~
furane. 'Thcrmftf'r tRe reaction mixture was stirred for 3 hours ar 16° C. and a stream
of dry air was then passed through it to blew sut the hydrochloric acid p"n('uccd and :
residues of phosgene. It was now ‘evaporated to drynicss in Vacuo 0i & roiary evaporater, : 50
: and the %o‘xd ruudue was dried over concentrated sulphuric acid at abour 12 mun Hg ;
55 Yield: 933;. Melting point==150° C. after recrystallisation from acetence-pentane. 55

[
U ]

Calculared: C 323 H34 N 188 CI 239 _ _
Found: C 323 H@HS) N 187 Cl 239 : 55



arninopenicillanic acid in the formof its triethylamne salt, to give the
sodiumsalt of a- [(im dazolidin-2-on- 1-yl)-carbonvlam no]

- p- methy-berzypentet-H+nR—Yiel-e—54%ferr}
signals, see Table 2, page 45.

50 45 ° The position of the IR bands agrees with that
ofiz.t he peni 91 |1'in of Exanple 44. Exarrphg01 Sodi um D. L- a-

T m dazol i éu_n_z_@n__i_-yl_)_ca,r_bonwm -chLer-obenszLpenLc—L-l—Ll-—n_—_ll'hl s
penicillin was myME ag:tplslr ed=b f'l*d he (hHhagrs. 3de§>c*r’r>bed cdcmndkampieeolicndf rorn 50
55 5. 95 par ng “"“ fo-sgfer. Vo() et
[err][(inmi dazol [ 2 \/F‘} @39@691‘91‘1 M8 = p- chl or ophenyl - 55 acetic
acid, 3.76 parts by wei ght of tetranethyl chl orof ormam di ni um chl ori de and
5.8 parts by weight of 6-am nopenicil Esmipt &€i d. Yiel d: 59%[err] Lact am
content: 86% 60 Ir, NIVRe g‘fgﬁbzresof Exepplraif] ghe e[ ag@ gé -on-1-yl)-carbonyl- 5
60 IR bands at 3gRol A7y Tpdric 1687 11608" 518 %5 WP mil fHlRY ) 4

0] 1; 301, 962

4d° Mﬂ;mlﬂm rlx&oﬂ—?-&hﬁﬁ&lnumn]_he]rtﬂ‘]cm['re)—mlazoﬁI d| n- 2- on- '

1-yl)-car bo | ank 1'1 lhl’@ﬁ én pleq ‘iﬂ@ﬁ T”M‘”“- et 491, by wei ght of

[err]-[(im zoIIr ﬁ %”' Ry o ﬁr% ? ﬁm DL cmbj t‘Qr’“&é‘fighenyl aceti d¢®

1 Gl
acid were react ed[xﬂldtl edlmmr\é B8& -mc nleéé @auh th 2.22 parts by

515 wei ght of- [mm&aﬂhcm&tf.hwl-a -cﬂbdn@lm@mé\r 49"k -lﬂmrcdaammlkmmacwg n chfloridc
a:ci subsequent | y-l{imdrroBdin2-on-15hserpens - m\]v@rrghltlorof K'L"@P}?W‘rﬂcﬁﬁgﬁﬁl &ilianig,
acid tGo 1ite th& {EBEralt- 'séi'l’t1 581"““ PPl AT Slepe ey lacete ad 1

2-'on- 1-yl') - car bonyl agidmeking 9€nfchl|1\@r°ﬁ%ﬂ§1¥:i Pemd fobih lof Meir sodium salts:

NVR

;.-

S,yield: 65%, fl-Lactam content: 72% 10 NnMR signal s, see Table 2,
page 45. e~ [{imidazolidin-2-on-1-y1)- carLoml:lmmo] rhlcm1’7\-mct‘n1mmcx¥}m, 10 The IR
spectrumin Nul of” %E; ;g;ﬁéﬂ?ﬁ@%ﬂ‘@ﬂ h"‘fﬁfql ]no “CP‘H\é\'@ ﬁ‘:lﬁgl“ }!l‘i“’n of Exanple 46.
Exanpl e 47 a—‘\l“n‘dilohum -2-on-1-y)-carbon \Lumnol - -hydroxybenzyipeniciliin, 1Qoa-

[% | ndazol i d| n- 2nqnmmaz,alu)m gan-hony ramlﬁﬁilla]po-ﬂﬁt&\*yﬂ/ﬂbﬁftymxﬁcCtI c acid: 16.5

. parts by wei ght cn‘[(1 éﬁﬂlg(ﬂﬂwét‘vw#:bﬁ? iny logl 4] ?qw V@f’@gd‘msﬁ?{ﬁed in 200
parts 15 ﬁ i % T nﬁ 0. Rt h the
addi tion of suffl Fent 5 2]2%? crt ggj]r"oxcl ég‘s‘o cn{’?’&%%%}'hereafter t he

?ilture was adj usted backtoapH value of 7-8 15 wiith

: hydroc?sl ori c aci d V\/ner up %f:ét;g’e Ta'lm%?gi‘i%d ﬁ%iﬁ)a%atpeg ,out partial | y3as
aflne precipitate., gﬁ} p el 105 By e ’:" s s
1-chl or ocar bonyi véhméjéfZS@i”Qﬂcﬂd aQL&ﬁedlb\m Qidahdse Ry, 5%%\%’({@5 Rik.dl acet one
was now added dr bpivxiie, solhinl @k a8ded rdedpiige 210r00m umfamﬁ d;m:iu snguhgy feraans of an

i g¢ bath. T¥e pHP¥ngslyee ® Hi\evesmlstowﬁfe mtownraichéd /agtengih hydrochipge weer??7

and 8 by appr opr it BT T T K A e SHRTB R A o
conmpl etion of t hesom 3@ msoezn,—s 116 Wash: 9 m{cr‘q HOIS idhica bbb O on L5
mnutes at room Uenpxﬁfoﬁ\ﬂuhleuchtn\tdrd gﬁamellph{tm@ﬂcdﬂe"tn&b Meaip ﬂ!@ﬁi“@()@h&t atriing

. Ung eact ed ath noaeri&jﬂt(l;@ prm gfgc tbgrgill s | st h’tS)—-iAsag fppwoprérceg!d@?srfoo‘{igﬁd“t he - 35
filtrate was evap@f %1&11 qr)uhx#c\w l'f‘ g% ’?“b fire! \Iffr r%l?cq m;a EPU ¢f 60 minut 8X racted

once with 100 parts ydl\m WERY Gifne 6 NES «od“h Q“ai‘a%!@coié»ﬁm@hﬁﬁlehawb@-ﬁﬁdb@ ed
25 to a pH of 1 Becwviohdlly 2n Mohydrléoﬂnhmsloﬁhamlmhuanzdnt hleiuﬁcl bHV\hhﬂJhnpnﬂEI pi tat ed

was taken %ft W'lwbz clatlgt éubgl‘céxftﬂlﬂaétfiifohhwltfﬁc cfyefpeed o gw\ﬁm une.0The
conbi ned ct hyI ans Of & rotary evaporator, covered with a layer of xl acetate, acid d with
2 N hydrochloric acid to pH 1.5--2.0 "nd thoroughly  stirred,
45 and thc organic phase was then separated off, twice washed with water,
ried over magnesium  sulphbate  and  complictely  evaporated in  a
45 retary evaporator. The residue, 2 colourless clear foam, was dried for two days over 45

P,0,, in a desiccator with an open trap, connected to an oil pump. Yield: 7.9 parts
by weight. In the IR spectrum (solvent: dimcthylsulphoxide), the substance shows

50 1wo double bands in the region left open by the solvent, namely as 1720 and 1670, and
at 1525 and 1480 cm™, respectively. WMR signals, see Table 2, page 46.

50 Example 49 50
55 a-[(Imidazolidin-2-on-1-yl)-carbonylanino]-4-methylthiophenylacetic acid:
a) a-Amino-5-methylthiophenyiacetic acid:
This eminoscid was obtax ned according to the usual procedure:  starting from
a-methylthiobenzaldehyde, via the cvauohdrm and e-aminonitrile, and its s'»pomﬁcd—
55 ticn with boiling 20%, strength nyarochlouc acid, Aleling point >260° on the 55
Kofier bench,



acetate extracts were washed with 50 parts by volunme of water, dried over
[err] and subsequently evaporated to dryness. A glassy foam was obtai ned,
which through 30 — trituratienwth pe{—rher—euﬁﬁ-e’f-l”ref—was—corrveﬁed into a

finely granular, non-crystalline 30 5 powder.

25 Yield: 48% NMR signals, see Table 2, page 46. Exarrpl e 47C The foll:ow ng
[err] -vl)-carbonylam no] - phenyl acetic acid was 0 35
prodixed as descrr bed i n Exanpl 3% 132 42 ' 43
35 [erTT-T(1 qzol1din- 0-T-yI).: carbony l|a(m nQ p-chror QFTEFTW acetjc

aci d 11 oniy 187 et &xir@ dh iR AT e § ﬁ.%fme;:yrgf ycine and 11.8
parts by wsdsoghi.0 -chi oro- carbonylim dazolidin-2-one. Recovered

unreacted [efh} NMR chdcornogNetl DOy lsiyos ngnriGaparl-s-by (Whghe: 40
Yi el § of pysEsEHAEt %ulgtalwtmrérlriﬂ 33 parts by weight. 5 5

40 The Sul@f rg&ﬁ iRk SCEYShabblS6d:mb LM ALY, ARt AL L/ Pet ol cum et et 1st
fraction yiemltis compdul khs hhuBlciud@ toh w@yers;edu&rt aF tichgnir@tieri al . 2nd

fraction, dyscsted:above add 1Vpirtsi bygegabi pit imidagdlidih-2MR -dicghalischlogde Tabl e 2, page |
in the manner described i in T\ample 5. Exanpl e 47D

46. 45
1 NES
45 11%ni Oxéé%’cr%ae%ﬁn T ?" OEL RS 008 4 panks, By,Weigiheef PHOSgene in
10 parts hynddG urr&alrg u;t @it sﬂbfqﬂhbﬁﬂilyoﬁtulr"am&ldvﬁﬁﬁ: sagldeth20r opwi se, over

t he cour send4805mmi. nut es to a vigorously stirred solution of 3.5 parts by

wei ght of NW&&?éisFﬁT?leén@g‘[‘rﬁanuf actured according to Fischer and 50 |

Koch, Ann. 232, page 224 (18S6)] in 50 parts by volunme of absolute ] 15
tetra&rydro- 50 furane. sfhereafter the reaction mxture yas stl rred
for 3 hours atSoﬁr@mCD-aemuhdazosdm@amlo*f, ce:lrbmmmmo}r\mmdmnlhpassed through it to
bl ow- out th%3ﬁ 6 il &Fli"é dofe b 3 ?n “r@sﬁod& ﬂoéﬂ;" M’osgene It vas
now evaporg} m g’-?i— ro~ - "R] Ef‘l‘(ibm& ) g)irg Gév?:%?qrr IE lm . 56

and Ez € SQe! 10'5 QSD lib@mvﬁsvo nl-Gdtr@‘}‘ﬂ!‘mﬁ@ﬂ&em@*l’:cﬁtﬁdul$«U rpd Hd’thehaCl dyat about
12 m n Hg.miSGre was thelisedralt fof eer BoudMel tihg. pmr\rntu Y erpds &f treght

recrystal 1% atnrngrfmrll oA et 8 ﬁiﬁ’éﬁ ‘Eﬁ@"‘ ’C”’B‘q”nl‘(;?&‘{’tlﬂuatfé‘éd wih C 323 H3. 4.
N 18. 8 upg‘g ndr_vé 3:)1»11 ju ‘,N-\frir%fhi:a rotﬁ 123 9
11 3ddiiof

trred for two ho
55 254 solution was ceoled to —20° C. and ccmbr‘cl with 1h mixiure A, 25

41 NWR sr gniahis: ek lofr 6 .:dck 0° 6. & 1(s2>wh pycolnehdGya3 tieo ~t&rr6{ f§r2 ﬂ—@nha(ecet one-d, as
t he sol verir&%r at§yrﬁrélﬁ1r:c<a CIAT 108 YRGS in|aRyo BENTSPoREeT Gsrdwwgo 1700, 1270

1ve 1 i as v 1w
and 1150 cifpitey &L EREoile SAPEVE ef"m ?cfé,“w l,mirr?ir r l.nrkigéd@re of Exanpl e 3
44. the [eaﬂcer m:@&&m:j fd- s Qlken L YeakedCAY, BRBYE with water, drie® o@d#l NO] 300~
met hyl phenyibec@erlrsuinraccr\dmus@nzi helrigsemad, I'1$1 :rfeprf ‘acedy bym Og@2mewit of one of t he
fol | owi ng -of pjer the <od1]um salt of the penicillin W'},;:l itated from the filtrate by adding
[ (im dazol}g Ho: °f '1; R cgé“%éi’r‘ﬁ&ﬁi? PR b f R ENY P deeric aci d, [er r] [ 35
(i mdazol hﬂL;rm k: 3¥§) - carbonyl am no] -thienyl (3)-acetic aci 31; 10
[err]-[(i rth>axmlr|17(:Y|5nm72“ Nhﬂﬂygy#lé,secambol}yh@% no] am no] - p- hydr oxyphenyl aceti c
aci d, 10 [err]- .
[ (i mi dazolidin-2-on-1-yl)-carbogyl am o] - mhydr oxyphenyl aceti c aci d,

0 9]

[err] [ (1 m dazol imiNadientda ylo},icgﬁb}e&yﬂqﬁmn&} nigkitilinchl or ophenvl acetic 40
acid, {frec acid and sodium salt):
40 Mixture A was nrcpncd in a corresponding manner o Example 50, from 3.8 40

parts by sweight of D-a-{{imidazelidin-2-on-1-yl)-carbonyla: mm] phenvlacetc acid,
65 parts by volume of dichloromethanc, 3.0 parts by weighi of 13- dimethvl-2-chloro- .
a-1-imidazolinium chloride and 2.0 parts by volame of tricthvlamine, 4 cacted with : 45
the dried solution prevared from 4.0 paris by weight of G-aminopeni a 5 '
parts by velume of dichlsromeihane, 4.4 parts b\ volum: c¢f s and 4.0 45
parts by weight of Na.SO,. After removing the soivent and dwr‘ n*mo the reaction
product betweerr an gqueous phase of pH 1.5 and ethyl acoune, a precipitate which :
is neither soluble in the acid agueous phase ner in the organic thase was Formcd end 59
this was filtered off, washed with water and dried. This preduct was the {ree acid
of the desired peniciliin. Yield 1.5 paris by weight. Th ! zcotate phase which 50
was above the acid aqueeus phase was separuted off, washed with swarer, dried over
magnesium sulphate and diluted with ether, and the sodium salc of the penicillin was
precipitated.
Yicld: 1.9 parts by weight. :
55 B-Lactam conient (free acid): 929, 55

B-Lactam content (sodium sait): 8937,

The two Puuul' ins shew an TR spectrum which corresponds 1o their steucture.

NMR signals, see Table 2, page 46.
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[err]- [ (imdazolidin-2-on-I|-vi)-carbonylamno]-[err]-di
-fl uorophenyl acetic acid, a-[(i mdazolidi n 2- on-1-yl)-carbonyl am no] - o-

[err]- chlorofluorophenylacetlc acird or
[err]-[(inidazolidin-.2-on-1-yl)- carbonylanino]-p-acetylaninophcnvlacetic
aci d, 15 the followng penicillins are obtained in the form of
their sodium salts: 20 :
42 [err] (i mgazolidin-2-on-1-yl)-carbo y qﬂlno] thi enyl (2) - met hyl peni cjd i n,
—= [ err] - [ ( F-dazeti+-ei-A—2—en-1-y)—ca y#anrﬂe}—threﬂy+{3}—ﬁe{hykpeﬁ+C|II|n
[err]-[(imdazolidin- 2 on-1- yI)-caﬂb@nytanlno% p- hydroxybenzylpen|C|II|n

20 D-a- [(Imidazelidin-2-1-yD-carbonviaming] -benzyipenicillin
’’’’’ 1 3 d Ol 1 &8 \,
[err]-[imi dazol i ghdipZefi-ke Yl OAL HOm Ao e mhy dx oxhenz vkaen cil 1 n,
520 [err]s | (i pirdazokibdion2-~ iridazykii-2-©:ar-Hodm) m&ﬂ&lﬂﬁ}-nhmnaauc acid, 50 . 5

-o0-chl or obenzyfllpelm‘@rumqom dich le.r‘rﬁ]:th“m, ..2 parts by w uqm of tetramethylehloroforim-

[ (i mdazolidi hﬁ 'n U "ytzwk?ao]ﬁ? ams mm ,1 fc (,gr“rj‘ ﬂr‘ ‘frrlclj\“\r‘oqmg}u 070~ 1cillin,

[ err]- [(° mcrlmm andt 2.2 parts by volume of tn‘tml unine_as weil a3 2.0 parts by weight of

i mi dazol iodi n- Rdpnr oyl 6CaERORYkakion il ﬁi’\}’"]s-oﬁtbxl.@?rz@ﬁ'lctl'@é aheazylopeni gpl lin |
Wor a- [ (im dagsby mmﬂzxtbfrmm-l Iy - car bonvl ami no]

- p- ﬁget ylamn ,t{éﬁgﬂ ?LC&‘[\S-O(I u; Ckieprrt %@%

le 48 The frec acid showed an IR spccmun corresponding 1o its struciure. 25 D-a-
[(I m dazol i di n-2-on- 1-yl)-carbonyl am no] -phenylaccic acid: 9.7 parts by

wei ght oP D(--) C henyl gl ¥0| nc wer‘"emsmspénde in 150 parts, by vol ude of

50% strength a?egp b amlSpr e e v G velEn i tieous. sodrum
b hydr oxi de sol 'trh Shi QQGI] Fﬁdd’ 4n5290h31\t-\l uQmwat -Q-n"ﬁlﬁ' l}ﬁo pﬂéh.ll st
stirring, for ndchEacﬁQ 50 pheny gk Mélbﬂ’l&lc‘ﬂdamkbﬂ"v/ﬁ Elﬂ%tmth\&Q;IhV&dl-mAﬁ)}W oxi mately
15% stra#ngth ’ﬂ@lemeclhmwi'rcum@hlekmc and 30 povasbit hemaddeditieninhi @nsol ui2d on,
.o Whi st stiri ndiEARYECe e St BPLtRs ‘ﬁ”(ﬂ"h?fl ot Had T ede ey 59 ’5"58“"0 The fine
20 QIch ’lb T AYSTAFENG LR
suspensi on of i Oph BML@I'M'CI he " vhi't T &sent- at t At st’age was cool ed
t o about [err]ncihO 40 Ay kySvelyn svedaghisaiaf fi neI y powder ed i mi dazol i di n-2-o0n-
1-v1- carBonyl fdhttem icdecnied®@.gr adual |y introduced at this tenperatur @5 whi | st
stirring 35 NMRsigelyseerTaplnd nesed tine the pH was kept at [err] appropriate
% addi tion of approxi- 35 mat el g, 3, Ns4 sodi um hvdr oxi de sol ution. The
phenyl gl yci neshmﬁfenpen[(dﬁxasaidwedgxa BB %thi\nﬁmo]a ddalchictam®padicipf: r esi due.
The nixtyure was $his pmesg:if o @uafrigd tmema@@ mscn’uctnebﬂaplc%, f@*ﬂ 1@Ima1mg whi ch

time a 13%¢tl e%o%nt‘!fn"f hydipigs ,e’i mh; rpiipping uq‘mr B ‘é} ﬁd“‘occas’?onal ly

inthe first iG:miAite merﬁéia‘ffd b‘” ""“”‘f‘% ol DG HESh AL P Rlin R Rk~ amount s 40

of insol ubl e mathdn.73waes bhewiglhd éf’t Srffopor; fianiEheiaf Md)tnﬁ:ﬁii By Wasmd ar gel y freed
of di oxane dichiorom{@hapys Irfe pans lryfvoammcvﬁamtgthsevapmnetlcﬁrfredvekrtmﬂt with a_layer

30 .

of et hylPacet ™ ihyif comptfod opxore B Ry f sodigm gl {935 pH

3 ab C e pen 1 ac 3 L,‘ rés o o

35 15-2 0 1&*11??' mt(m )/ I tp 11(:11 in szécc aw g ))Lcuum orre p'\ndm to i1 and the
organic phase:mma@mls,ts&&ambles,qiag-rz;at ed off, twice washed wth water,
dried over magnesi um sul phat e and corrpl etely evapor-ated
In a o rot arquv'ii}% f‘?tz ..,:]‘C"C—..s— -1' g/()‘ N1t m monggfm ourl ess .cl ear Boam
was dried for a)t W@Nd.@\/spz QA’—(NS-UUIICU’\«’.‘;J r[ &hddiaintd esiccator with an open

s0 trap, connected Boninreqi I17:puma by Viei2l n0lGf ‘V,NQJIpﬂﬁvtﬂ&hbgh -AebigHhtiooolpard he | R
spect ntn (sol bemlumedit hetring|asd Pihioxs Heyotumend leq%bgtnaﬂeef@hem't@@m
tV\D dOUb baﬁd “ @ICtaHfé;:’ ll\‘lel)(“_ﬁplv-l ("ﬂ;:ﬂgjﬁmbcw ‘b&i & Ths’btll (§}\§1 ioéllggta]"ﬂﬂ(‘: Vl as 34220 and
1670, ool 5§5‘ T8 Ad8 8 B o RS GL § Shbre MI?'qu@JdSou, &g Table 2,

45 page 46. 50 and the precipitate present was filicred off and washed with benzene, Thxaapl: el 49
50 55 filtrates werc concentrated in & rotary evaporator and the residue wes distilled in vacico.

[err] [(%Om da% Idi (fif)hllt" 5B h“‘i&(;gl,) car bonyl ani no] - 4- et hyl t11iophenyl aggtic
acid [ er frhe AL ‘&um(&ylismcoen el tslghadf - digo THiES 2AMNe@aci d was

5 obt ai ned aCCOHﬂI(ﬂ@I)t.ﬁthtth.Eslgiﬁuﬂ theDtFiME@EI EradiGlisap ) eing 100z,

4- et hyl t hi obenzlal de(y VI a tggI C agohvdr m and a-amnonitrile, and its
saponi fi ca- 5Bhelsis: ﬂiﬁ“ Ifxn trength hydrochloric acid.
Mel ting p0| nt >2600 oliomfa 9233{]%0ﬂ er bench. :

by N,N’'-Dimecilylimidazolid-2-one. 55
A solution of 363 narts by weight of N:N"—dim-::'nyl—N,N’-bis—rximethylsii}-"-.-

cthylenediamine in 440 parts by voluae of ucmoumu),am, and a solution of 170

parts by weigin of phosgene in 709 paris by velume of denlmu meihane, were simul-

tancously and separatcly added dropwise, over the course of 4.5 heurs, to 800 paris

V)



42 1, 301, 962
42 43 The IR spectrum J[err] shows a single band in the
car bonyl——regtronm—at—1740—cm—and—=abroad absorption between I 570 and 1670
[err] with a main peak at 1590 cm'. The NVR spectrum J[err] shows signals
at ;-2.5---2.8(4 H (AB- 5 systenm), at 5.6 (1 11) ard at 7.0 ppm (3

5 5.b)
[err] (I m dazolidin-2-on-1-yl)-carbonyl am no] - 4- net hyl t hi ophenyl acet'ic y
aci d** Thi s_conpound was nanuf acég?ed>from 13 parts by weight off the
ami noaci dbg@@%d befnaRgve.Rnd 18 (LAY .1»11§1rb3&hrwel gh';rr Qfie reaction mix.

i m dazol i dirtw2s 0aridie W sugakhangt, rﬂ‘hlnﬂf.dl&ﬂlaquol meteher Lmnncnrmdﬁsyan bed i n ,
Exanpl e 5.air, the selvenr was removed in a rotary evaporator and the rosidue was distilled . 5

10 10 i vapioa|YéHld BlOwaphp weigy RedipgRtintot—a yerdwi-eh®hard f oam

10 15 the d Ry 5 SRREHT MM0L-8OLYe0L,1midl), TRE MYl sul phoxi de) the substance shows

t wo doubl e ban@sisnlort 1@ piangesJi@f bt pem. hyitinecsa-onent 2oonmpeel y at 1710 and

1660, and batvoldBO Ot @ivche I8Bidedry § soVR s Jiaahss bisedstTabitessic ipage 46. 15

Exanpl e @30 parts by volume of roluenc, and’the mixture was lcf‘ to stand c»crn ght at r?l—cgn SOdI um

D Fops ] - [ CEART AT a,m;::ia JLEG TR 08 BB 1 on: 3.8

parts by wedlght77efrsBy whigher ] - [ (1 mi dazol |d| n 2 on- 1-yl - carbonyl am no]

- phenyl | - J\&ﬂ@glpemambdnw&%éo%% sitdilgetetnghin 185 | ogam & chyeligl wdecrpf 15

di chl or Om?@ﬁggg@g Mgfs(pgctrbsy (solvent: chloroform) shows signais at 7=5.6 (DED) \nej ght Of

i - met hvl pyrrol inium chloride were added, and after codl i ng

20 35 to - 10 C 2 0 parts byxamplcyse of triethylanmi ne werc adged |

gradual | 'y. -I;]g’ Sn rla];ﬂg%urchmme of Lzz&mrlingd«t uhaeagarsxdtldr}?’ga 8'@1& tygdarbapi- one hour iat -5

C. (mi xt urgna)-2-megl fcﬁfloo 4\ lixcing rch ﬂém et &1 ani ¢ acid in 80 parts

by vol ure O[le f}[u (}ﬂ ‘51'3) }tﬂéin -xl b%n?‘ g u cn;f"&npa’[&s by vol ure of

ri eby! and [g3-andcydloRxar §:S1-BYcR b m@ - ARLP IR AMSS A, UM

t byl £cy

25 sul phatuel(lahdﬁmhelnhnsmz ~grelyif-orbohykooivd Lrs-ialthipgharyiac ciuenqwr ature. Af ter

filtrati on:: *}1 é“?ﬁ“\““‘z Oi‘zlgl‘é}ﬁﬂlg‘gﬁbﬂz‘;m ’d’@‘?fP% “L‘_E]lig“fﬁt@r'lcﬂd and conbined with the
'?ﬁaéﬂ 2-on-1-y1}-curbo; éﬁ Fg‘x $1c <c§g,’t to reach [err] of i €5

mxture A,
own apcorcb-aqn N 28] ﬁﬂnﬁ&nk}nmﬁl;uf @rnh@q\mﬁf hour "at 0 C. The gol vent was
now renoveel[(b»nzuamrzxota@crlyn)evacgmomar@]r—,;-nhtli’uep'rcn:sflcdiaeuwas di ssol ved in water, and
t he sol ut |“o%£ga‘§‘ &’G ﬂeQ Il E‘;iﬂgkr_eﬂ“‘w‘kbf‘ it igbetate and acidified with
e&{g?‘ -réﬁ;oﬁ ﬁlﬂ)’ I lt(‘ I‘Og ;

dilute hydf % g * Iﬁq@m intil pH 1.5 was ;

30 3gy “-[kﬂ(n lon %J% _Lgr(g@nlhgo] wég,c dlé@n 'separated off, V\.@shed wi t RO

wat er, dr |ue[db"0a1xemiuzmn 130- cﬂa@nestnumh&ul”phahe akd) | st cool i ng, and 1i | tcrcd,

and after R ’% “équ‘hé;r_li: dulall-a Ur#"tnl@g’f Pe‘t‘hj ﬁ:iﬁ@ sodium salt of the
bt ﬁfz-o O R EI Yt & Sy 8l 4> a sol ution of

penicilli n“%@
sodi ygn 2- et @lanm@mn 1250$01-\\lﬁ<.d thkl 184 héfp mmﬁt@ mn&ua’%manol X el d 1.3

parts by wel(ftinyimids /ohd.n Z-m-l -¥h- carbonvlamine | -p-hydroxyphenslacetic acid,
35 35 -[(?@Ftﬂ limig i rcc-g,lp%*'o [ ~thienyi(2}-acetic acid, ;

- re 2 m \ "L, a

55 TR bands SRR R a«g 1Lk TH e e 45 Bxample 1
1)-[esr]- |<£% mrdamka I a2y QO mydo —r@asotpo, Tammokehénay, peni cigliin

40 (free aeri’HS-amdtllsle@lmamas*aZ dn)I\m&roomluwno] -chl nl‘<11ub<c*ctja{cencAf"ﬁwas prepared. in a

cor r espondi Wty -fkreimitese Bt ey BBt | @ petyithiopheavlacetic 40 parts by

wei ght of Jj‘ém(mqqé}aw 20 ko) oRghani Aol phenyl acet |
aci dgs 65 pa[rrs sdllaﬁtﬁmhlwm-& f2- pﬁf@mﬁe’% Q’mh\% a &b:\( Viei ght gcof 1, 3-

di net hyl - z»nmsamnm[xem@mr-z mda}&akaomlunm@hhnoni Ede,uandqa parts by vol une

of triethylan Ir} o and r lactr h it < 45 the dried
sol ution prepsrad e g Zf OeﬁaT‘f’si“b < 5T G DP 8 5% iopeni ci | | ani ¢ acid, 80
45 B[ 61, 0¥ azM @b HaR I Of on DL Bl b QB R RBG y fndininPar t s by vol une of
tri etayl antrl[rglﬁ-andcvftlvﬁ}mn -%én- alf- t'socb\,}"lmmllngmfbb ﬁ/etpm]w;}#«i,t er renoving the
ALy G ~-Q1 1 3} -p-chlorobenzy!penici 1n, 30
sol veht  and (B SEFERBIEI ot e Fo ey e,
- L(1 3-diazacvclehexan-2-0a- l' carbonyla mno, p h\u
«-[{1,3-diazacyclohexan-2-on- 1 \l) carborylaming}---thicny wiily
a-[f 13 diaze \clohcm 1-2-on-1-yD-carbonylami; o}-;— hienyl(?-mathyipencil] lm
35 D-a-{{beazimidazolon-1-yl)-caronviaraino] - benzylpenicitlia, 53

e[ (benzimidazelon-1-vl)-carbe
a-[{benzimidozonlon- 1-\ 1\ -carbony

«- [’l‘cnuu zoion- T—w\ -carbony

e~ [ (Benzimidazolon- 1-\1 ~carbo

60 a-i(benzimidazolon-1-yl}-carbonyiamino ] - a-th fenyl "' zne*b "‘ :A. ' 60

ning-p-mctlrl- ben zylpeniciliing
muo‘ -p-chle ob*vv ‘mr cillin,
ciiivithic- bLn/\ ?; nul i,



product between an aqueous phase of pll 1.5 and ethyl acetate, a
precipitate which is neither soluble in the acid aqueous phase nor in the

organi- : 5 thirs—was—fittered—Tff;
washed with water and dried. This product was the freeacid 50 - - of the
desirted peniciliin. Yield 1.5 paris by weight.The ethyl acetate phase

whi ch’ 50 was above the acid aqueous phase was separated off |,

washed with water, dried over magnesi um sul phlate and diluted with ether,
and the sqdrunrsalt of the penrcrIlrnﬁwasoprecrprtated Yield: 1.9 pagts bv
ight. 55 (free acidy T 9279 —
_m_ge [err]- Lactaﬁquﬁﬁienﬁ?}sédrJﬁyé%?ﬂ??;ggﬂxxhé‘WMbﬂbeﬁrcrIlrns show, an TR
S|oect£1 gm whi Zg ,,c%r ESPONS, 1.1 e fikeME LA €Ly IENM% &hgflisunsee Table 2,
age e-f(5-methvhis -p-chicro-benzylpeniciilin,
1301 063 o ?S‘g";‘}’{i;%} ‘;h?} %} %] g4 i“{g‘é“';é{%lzg@‘éx]yml e 52 5
[» [err] ((1md % ety e C JOfVE d] [ gileiklin (free acid
and sodi um sal [ b HORCIT LIS, REERALE0 ,Jarijﬁi(éﬁr’rﬁmerfacr@crrﬁxesr)ondl ng to
Exanmpl e 52, fmmumaémMDu“ LuﬂﬂE“hMﬂ@Mﬂ&b%Mﬂ@m of
D-[err][i mdazetl-i\héfriﬂuzﬂeﬂd]l-} it @arﬁprryﬂoar’ﬂ*n@r-- hen:gb'acem iigiligei d, 50%arts
by vol une of dr"c _dm tl A3 hghiy: e ")rl B o)y iy:/e‘i;? [go v n;g'\rrﬂ‘fihyl chl or of or m
®rni di nun cillorf & and i part % vbfune 0 rleth T'am ne consituting
m xture A, endra panﬂsmbquahghmppﬂ\ﬁrammﬂpﬁnuehhbanMﬁnaenmhmn 50 parts
by vol une1®f drcﬁibﬂehdmemﬁaﬁéhahd*EHEWpaWD Nb&wvakuhéleﬁhirvewhylanlne as
wel | as. 2.0 parts: by o +Sodi u eqlph 9, 2 rt by weight
of penicillin ma@gggléfh"%d%%“fﬁﬂy?reeckm] “mHE”1 R ]n”18mﬁ§@
Parts by weight as the sodiumsalt. Bukaktsam content (free acid); [err]
[err]- Lactan1contéhvnsbdve%»%ep§Tﬁﬂﬁme4ﬁhe?frée“aehﬂl%hmﬂeHCHthR spectrum
corr espona‘i’ ng taBmi"t & S‘t]lé]db‘fl{}fcek“ okl used therein is replaced by (.62 mo! of :
Exanpl e 53 D-z- [midarelidin-Z-on-1-vijcarvonylaming - p-methoxyphenylaceiic o 11%5 Sodi um a-
$K|n1dazo|rd|nqzeemnmimwj}?mcarbenyhanmm@ p-enébhd ihylhnehemzvlpenrcrllrn 15
Thi s peni ci | | i rHNast re rled urﬁ-\é)-'nﬁmem lubPrAespbn@ranCIth«CExarrpl e 50, from
4.5 parts b .:“ AR T R I B e i o
%fwd) ﬁi’ﬂ Onylt %L‘T’rll .5 i : 01h )‘Plcp tnmfoj’il t Hie 5&1&% <§Q g s by vot'ume
i chl or omet hane par s by ‘weight o met hyl -
2-chl oro- A-1- p%rrdhgﬂhup§pvhhbrp fhamdﬂ2 QopaPPSdb?“WOVUWE“Of
yJI 1A3Z0C1IN-4-05% -_1-\ RS FAN = BT T WIS
triethyl am ne, "?:bE midezolidin 7—011-._— ﬁ '.Jsr()trlx]?‘" E11.11“)) mg(u-urguﬁhlcﬁﬁg 4.0-parts by
wei ght of 36- am:hp '?‘hl@‘ﬂijh@im Qm z‘rn 1R eri— DQ 10260 azylpenicillin,
3ol ume of dlChUDﬁQﬁﬁMhﬁn&;Z4m4qpaﬁt@wamMG aﬂEu@tLtrueLhyhanlne and 4 0

parts by wci gan of (isiddplitn-So- bh%*tﬂ%o ﬂWlUI‘(dL?--Giu-th(ar oy Iy wewght of sodi um
salt. 25 ?—“%LL“a[é‘P‘a‘ﬁ‘f"(’EB‘h‘tzé’htl =¥ )3“8%]13]?11“"0 }-2,6-diciloro-ber 1/y]punc11 in.

25 NWR signals see Table 2, page 46. 25 Exanple 54 Sodi um D, L- [err]

PB(i m dazolidin-2-c n- yl ) car bonyl am no] - 4- net hyl t hi obenzyl penicillin:
This penicilliVaas dﬁﬂﬁﬂh@dﬁrm‘apwwﬁMEmfbasedubmJExaﬁplBME@M0$ﬂ©n1 1.9
parts 30 by V\Eﬁlﬂﬂt is B]fhcarcd in the r-scale [ppm]. Sclvent: Ci2,GL

[err]-[(imdazolidin-2-on-1-yl)-carbonyl am ni o] -4-net hyl t hi o- phenyl acetic

480 X
MNAMR signals at
fintensity of the signals,
deducting the signals of Impurities visible in
4 g P
Example the intcrmediate acid] the specirum
45 - -
- —3.0 (4 3—1.6 5% by sweight of «-
45 2.4—3.0 (4 H), 4.5—14.6 15%, by wweight of
(31;) 5.8( P), 5.9-—6.4 (imid: rzolidin--Z--on-i--yl—
(2 H), 6. 4——6 92731, 7.7 carbonylamino)-p-methyl-
(3 H)and 8.4 (6 H) phenyiacetic acid
: as Exaniple 45 7% by weight of #-
46 Lxanip! GO, b ght of
50 {(imidazolidin-2-on-1-vyl-
' o carbonylamino)-p-methyl- ~ -
phenylacetic acid
47 2.6(41),4.3—4.603H), 10%, by weight of «-
55 5.8(13}),5.9—6.84H) (m“d'volm m-2-'\n-1-
- and 8.3—8.6 (6 I)) yl-carbenylemino)-p-
; chioro- pm, nylacetic acid

G0



- stirred at

30

acid, 40 parts by volunme of dichcronethane,

1.2

parts by weight of tetramethylchloro-- formam diniumchloride and 0.98 part

by-vol -

of 6-am nopenicillanic acid, 40 parts by volune of dichloronethane,
parts by volume of triethylamne and 1.5 parts by wei ght of 35
sul phate constituting m xture B.1,ieéd: 2.0 parts by wecight of s&dium -

mxtoreA—and 173

parts by wei ght
1.9

sodi um
47

salt.— 3535

[érT]-Lactamcontent:
penicillin showed an IR spectrum corresponding to its structure.

signals, see Table 2, page 4B8ABER&Enbleinssh 40

1,3-Dinethyl-2-chloro-Jerr]--imdazolinium chloride:

61% Thc
NWVR

40 a) NN
A m xture
parLs by v

- D net hy
pbf 176 par
bl unme of Q
r B eny

|- N, Nambt §pdaks hiret hyl
ts byenMgioghit siafalsN, N
enzé&rectightic RIS 98T t S
er atHfriBeEhd* et 4he <

silyl-ethyl endiamn

- di et hyl et hyl enedi
b Imopuire vigbleir i et

HePA%A  har t s

ame_t e’

%

40 i
m ne, 1000
yl am ne were

trimethylc
benzene, W
The m xt ur ¢
over ni ght,

| or gga | ar
br e added

b was Stir
45

€, as Ridripicf 45
dropwi se over the cd
red for a further 3.

ang

wish 502idit.s by Vv
ur(sededlidd-2-on-1-

5 heubasslamidotret t to
t FRT RSB A¥E pre

)y wei ght of
)| ure  of

45 hours.
st and |

psent was 5

filtered off anggwas

heds i ghoReazgcne. 1

'he conbined filtrate

S wWer e

concentr at ¢d atcone I Qt a1.§ (eNpporaHyr and |t he residuc was distlilled in vacao.
Yiel d: 364! palessthdy (wed-gkR ), 8@ (2H),  Boill i ng point-[err] |

50 The NVR|sp®tRtum| (87,7 @&t he sol verit) showed signals afl --160 (4 H)
and -148 50 ¢ 0.0(1H),2.55@m,H (8 H, wth the signall of the
trimet hyl sijl wterdnadi dai 15551951),—1)3.2@&;:);9 at Q Hz. Anal ysis: Callcul at ed: C
51.7 H 12. H;aNbe 17, TanfFouind ) Ci51.1 H11.9 N 1241 -5

b) N, N - Di fret’®¥y® ni dazol i d- 2- one. B

55 A solutionof 363 parbs:byueighy ¢of; — : 10
N. N -di met hyl - N, N - Hi saten) evetbygb sidy| - gt hyl enedi amine in 440 parts by

vol une of giererenetihane—and—a-—soruti-onof—i70—parts—by weijght of phosgene
in 700 par{s by"vol une?-%—gjgﬁc‘hgl)ggf%ﬁﬁare, were sinul- tanequsly and .
separaterLadded dro%gg,ﬁ)ﬁ/e‘r tHe colrse of 45 hours, tjo 800 parts

45 1, 301, 96 —44-by-voelyne of ,

di chl oromethanél at |r cbM—2.Empebatiibe whi | 5 stidahi - The rleaction mx. s
ture was then left tjo STahd ov&baight>® the WREAEl phosgene was fl ushed
out with dify air, tHhe solvent was renovgd dngnﬁﬁﬁggiiagaicga@porator and the
resi due wasg-distillgd : 5—-n-vaedq. Yield 119

parts by
1, 3- Di et hyl - 2-chl or
5 A “solutiion of 150
parts by volunme of t

i ght52 Boifl

i (frge Pl AL—Pet TS
AT AL
PEifrl Gy ek ght750f
ol gengs.vas.caslded.4 o
{1 H), 5.95—6.75 (4 H),

t e WPOFft to stg

c)
ium chl ori de:
i,3-dinmethylimdazol
a solution of 156 ps

10 330 parts
nd overni ght at roor

i d-2-one in 200
rts by weight
by vol une of

Nt enper at ure.

d 3 e 6rysial bissed
or5.de6and . 6si 2o er
by weight. Melting g
alline and very
spectrum (sol vent:

oupeygs.didnt srered of fj, washed 10
[ emliapivim2-desi ccatjor .
oi ntl-ylaldyt!-[err] (Kofler bench).
an}'.no,‘-p—inct.:yf.‘u L 5
chlSFeFEI . SHows silgnal s at [err]

of phosgeng¢ in
roluenc, amd the ni x
The product whisgh ha
wi th carbon tetrachl
10 Yield: 177 parts
The productf is cryst
hygr oscopi ¢.._.The. NVH
(4 H 55

2.4--2.9,4.35—4.65,5.8
3.95--—6.8, 7.6, 3.3—8.6

40, by weight of
a-(imidazolicin-2-
ca-1-yi-carbonyl-
annne)-p-iaethylthio-

phenylacetic acid




and 6.65 ppm (6 H). 15 Exanpl e
56 15 I'f, in the procedure
° EX?HHI h I t d(I dth | of:
-p-nethylp eny acetic acid use creinisr 0

20 D-a- [(1,3-diazacycl ohexan-2-on- 1- y|) car ﬁﬂlwﬁﬂ“wmwulﬁ Iacetr c
4acid, a- 47 1,301,962

(1, 3- dlaZacvloheﬁqnvg“q 1U¥]]. ar bonvl'am noJ - p- net hyl phenyl acetic 20

[err]- [ (1, 3- di{azaeyse qheé Nz 2@ L. yI) carbonylanlno]

- p- chl or ophenyl acetic acrd

a-[ (1. 3-di azacycl ohexan-2-on-1-yl) -carbony

- p- et hyl t hi ophenvi acetic acid, [err]- [ c cIohxan 2- on- 1

-yl ) - car bonyl ani no] - p- hydmmp@a@w/apmc ach

[err]-[(1, 3-diazacycl ohexan- 2 % yl}”ycar?gh anrno] t hi enyl)(2) - acetic
aci d, 5 1,3 dlazacyclohexan 2-on-
1-yl ) - car bonyl ami no] - t hi enyl (3) - acetlc acrdW 25 Chy
[err]-[(benzinidazol on-1-yl)- carbonylanlnonﬁHenylacetrc aci d,

25 [err]-[(benziwi:dagetonduyl) - carbonyl am no] - p- nethylphenylacetrc aci d,
[err]- [(Benzi m daziok grup dfiglgdnembiolony-am no] - p- chl or ophenyl aceti ¢ acbd, a-
[ (benzi m dazol on-1 -yl ) -carbonyl am no] - p- met hyl t hi o- phenyl aceti c aci d,
[err]-[(benzi m dazol on-1-yl) - carbonyl%gnno] p- hydroxy phe@ylacetrc

30 30 K iCO —Nemr E) kfﬁ}

[err]-[(benzi m dazol on-1-y])-carbonyl amno] - thlenyl(ZfL ceﬂ‘c“ﬁcrd 30
[err]- [(benzrnldazolon 1-yY) - car bonyl ani no] -t hi enyl (3) - at@ti ¢ aci d,

D-[err] [(5-nethyl i thﬁzohmd ﬁ %Fé[ yl)- ccarbonyl am no] - phenylacetic

acid, [err]-[4-Te )5561 I H¥h @%Qlo'md'a H-aikenyl, cycloallyl or cycloalkeny! group with
1- yI)carbonyIannnmhmpaﬂﬁbﬁyhnhanyhaﬂeir@ma 1[6-ﬁ9{hyhlnmdaz@f|mﬂn 2-on- 1

-YI)carboHVIanﬂﬁq] ﬁﬂ@h@?ﬂebweﬁyﬂdeggPcf&@ﬁdl’35"\14?55"h‘!snnuor 10
[err), 1 et D L oA SRRy ol TR AT e opheny ace
car bonyl am no] - p- hydroxyphemy«acm¢®cﬁaw+d : (5);
[err][(5-nethylimdazolidin-2-on-1- %I) carbonylanlno -thienyl (2)-acetic
acid, [err]-[(5- nethylrnrdazBW?dW%D on- 1-yl ) - car borf% ani noj -

t hi enyI (3)s acetic acid, NGV ) 5
D-[err]-[5,5- dlnethyllnrdazolldln 2-on-1-yl)- carbonylanrno] phenylace{lc
acid, 40 (lower aikyl)-0-CO—V~ &

[err] (5, 5-dinethylinidazolhlhmwTa&thlyQi)cerbonylag;no] p- nethylphenylace

tic acid, 40

[err]-[5,5- dlnethyllnrdazolldln 2- on 1-yl)- carbonylanrno] p- chl or-ophenyl ace

tic acid, [err]

[(4,5- dinethylinidazolidin-2-on-1‘¥\f_&dpb@mylanlnomep met hyl t hi ophenyl acet

icacid, [err][(5,5

ZgnethyllFrdafolldln 2-on-1- yI)carbonﬁ?anlno] p- hydr oxyphenyl aceti c acrd
err]- _

£§5,5-dinethylinidazolidin-2-on-£% ):Egﬂbgﬁylanino&lfhrenyl(Z) acetic acid

[err]-[(4, 4- dlnethyllnrdazolrdrn-Z@oﬁ;l yl') - carbonyl am no] - t hi enyl (3) - acet i

c acid, the following penicillins are obtained in the formof their sddium

salts:- D-[err][(1,

3-di azacyg ohexan-2-on-1-yl) - carbony@aﬁ;ae] benzyl pé®icillin. [err]-[$%, 3-

di azacycl ohexan-2-on-1-yl) - carbonylanlnd] p- met hyl benzyl penicillin, 50

[err]-[ (1, 3-diazacycl ohexan-2-on-1-yl)- carbonylanlno] p- met hyl t hi o- benzyl pe

nicillin R

[err]-(1, 3-di azacycl ohexan- 2-on- 1- y xved gdylaninoMsp-hydroxybenzyIpenici

lin, Ry .

[err] [ (1, 3-di azacycl ohexan-2-on-1-yl)-carbonyl am no]-[err]-thienyl(2)-nmeth "’

ylpenicillin, [err]-[1, 3-diazacyclo exan- 2- on

-1 -yl)-carbonyl am no]-[err] - threnyI/3) nEﬁpyIpencrlh
D-[err]-[(benzi m dazaol on-1-yl) - carbon?ﬂaﬁrno] benzylpenrcrllln
[err]-[(benzi m dazol on-1-yl)-carbonyl am no] - p- net hyl - benzyl penicillin,
[err}-[(benzi m danzol on- 1-yl)-carbonyl am no] - p- chl orobenzyl penicillin,
[err]-[(benzi m dazol on-1-yl)-car bonyl am no] - p- net hyl t hi o- benzyl penicillin,
[err].-[ (benzi m dazol on- 1-yl ) - carbonyl am no] - p- hydr oxy- benzyl penicillin, 60

[err]-[(benzim doazol on-1-yl)-carbonyl am no] - [err] t hi enyl (2) net hyl peni ci |
|n 60



45 1, 301, 962
45 44

[err}*{4beHz%ﬁFdaze#eﬁ—%ryk%reafboﬁyranlno]-LerrJ-Lnienyrrsj nernyrpenrcrll
in. D-a- [(5-nethylimdazolidin-2-on-1-yl) zyl peni c

I[?alrr]] {4-methylim dazolidin-2- on1 iLmylg car bon;”“lrlir"mllﬂmml N"I t_)ecpzyl peni cr

[err]-[(5-methylinidazolidin- zion 1-yl)- carbonylanlno] p chl or o- benzylpenrﬁ’

illin, 5 o (15);

5 ."l A ! !
[err] [ (5- met hyl i M dazol i n-2- on- 1- fi) car bonyl am no] - p- hydr oxy- benzylpenrcr
I 1 e~

[err] [ (5- et hyl i mi dazol i di n-2-on- &\gitacarbonyiﬁnino] [err]- thienyl(2) met

hyl penicillin, 5
v [err]-[(5-methylimdazolidin-2- oaﬂljgi)-carbonylanino]-[err]-threnyl(3)-net

hyl penicillin, R—it
[grr] [ (5- dinethylinidazolidin 24 xyl) carboﬂ@ianino] benzylpenrcrllin,5
[err]-[(5-di nethylimdazolidin-2-on-1-yl)-carbonylam no]-[err]-nethyl- benzy
| penicillin, cHy”
[err]-(5,5-dinethylimdazolidin- éﬁ djéwyl) car baggy! am no] - p- chlorobenzylpen
“icillin, 10
[err] - [(4 5- dinethylrnidazolidrn 2-on-1- yI) car bonyl am no] - p- nethylthio ben
zyl- penicillin, *
[err]S{fS 5- ggnethyllnldazolldln E:-P\J yI) car(mnyd am noj - p- hydroxy- benzyl
oenicillin,
[e[L]{(S 5- d:rethylrnidazolidrn 2-on- i- 32) carbonylam no]-[err]- threnyl(2)
met hyl penicillin or I H
[err]-[(4, 4- dinethylinidazolidinﬂg 1-y|)-car@@ny|an1no]-[err]-thlenyl(3ho
-methyl penicillin. 15 e ?
Exanpl e 57 [ifwhich BencrhilTenpl0888Wss: of Exanpl e 44, the L
[(|nldazol|d|Mzﬁp?mgﬁxg}mcaﬂhﬂnmhir&denmnumm ;am noj -p-nethylphenylacctlc
acid used therern $1g; pEpl aced b mpl of: -- 2Qs
D-[er# - &wi dag it B foie g" ‘g‘ifil VL) e R A A e 0
p- met hoxyp lﬁn)éjnﬁl@ﬁ;ﬂoﬁl agkd.an yiamine, lower a'ko\\ “carbonyl, lower alks 1]0 ‘L '
[(|nldazolmdrnmal0nelmykgmﬁ@mbﬂnyhﬁmmnmin@gmaihoxyphenylacetic acid, D.
L-[er I‘ _ is| &y @]k ldla]ﬂ m‘2 cyqgpplkyl jor cycloalkenyi group with up 1o ten carbon ;
e L he ro“%ré'a% 552 ehi o ooneny! avet i ¢ 26

= TS-a YV > oM
L-[err] (i m dazolidin-2- on l 1-yl -eérbonylanlno 0.0"' dichl orophenyl acetic
acid, 25 L @1);
D,L-[err] [ (i m dazolidin-2-on-1- yI) car bonyl am no] - [err] - di chl orophenyl acet
ic aci.d, the follow ng peilicrIL*msﬂﬁ@e”Dbtained in the(ﬁgrniof their

0
sodi um sal ts: - Dlerr]- 2

[ (i m dazol i din-2-on-1-yl)-car borloass 4ug};- p- net hoxy- benzyl penicillin,
[err]-[(imdazolidin-2-on-1-yl); Sarbonylanino] p- nethoxy benzylpenrcrllin
20 2#'7 23); 20

D L-[err]-[(imdazolidin-2-on-1-yl)-carbonyl am no] - p- nethoxy benzylpenrcrl
|n, 30

D-[err]-[(imdazolidin-2-on-1- nyjééfﬁbhylanino] 2, 6-di éMbsor o- benzylpenrcr
lin, L-[err]-
[(|n1dazoI|d|n 2-on-1-yl)- carbonylanu%g -2, 6-di chl oro- benzylpenrcrllin or
D, L-[err][imdazolidin-2-on-1-yl)% nylanino] 2, 6-di gf3l.or o- benyl peni ci |
in, 35 Table 2 NVMR data of so penicillins of the general formula (1).
Position of the signals is indicated inthe --scale [ppm. Solvent: CD, OD.
[err] 60 46 ., 1, 301,962
46 : 47 [err] TA@@E; (Conti nued) 26):

<\/ (26); or



1, 301, 962 WHAT WE CLAIM1S:- 1. Penicillins of the general fornmula:- [err]
in which general formula:- 5 Ais a group of the general

f or-rota— 5Ferrj—Tmwhith
general formulac (2), (3) and (4) Xis a hydrogen atom or an al kyl,

_%l kenyl |, cycloal kyl or cycloal kl enyl group wi tuwHL Iﬁum ”Iiﬁ Imn atons, or
vi nyl, arylvinvl, nmono-, di-, or tri-halo (lo Iomer
al kyl ami nod9 di.(I ower .al kyl ) ani no, noredigflam no, aryl {1 owel al kyl)—&ffi no
or aryloxy group, or an al koxy or aral koxy group with up to eight carbon
atons, or a cycloal koxy group with %? _raeven carbon atons,_ or a group of
the general fornula: (lower alkyl)- “ @7 (5); (lower
al kyl)-S v }Fﬁ “mebfom\‘}nd \(,316))1:0 (?[/ei,rr Es]? | OV}% haI <y ) O—gg- Y-

Eg)zj dl( 1(3|) OV\?QA?’;,mC ?0 vak Ilbggrzmc group Z are not ud\n—cr. )o’mj ?0 tl(l N(—a%g? m

49 [err] [in which general formulae (5) to (20): Vis a bivalent organic
radical with 1 to 3 carbon atons; nis’?ZD-/l—or 2; and

15 10 3 [err] which may be the f,fre or different, ar >kach a 5
hydrogen, chlorine, 10 brom ne, iodine or fluorine atom or a nitro,
nitrile, di (I owerpghkylichaihNtbical by howesx;al | W ) am nocarbonyl, | ower

al kanoyl am no, | owRts =aliiexyscomr bonyl , | ower al kanoyl oxy, |ower alky!, |ower
al koxy, sul phanyl , B e group p rgersrrb{oPmy)t:group: | Y is an ai kyl, al kenyl,
cycl oal kyl or cycl oal kenyl group with up to ten carbon 15 atons, or a
Vi nyl, propenyli, o-, di-, or tri-halo (lower alkyl), .aryl, or
heterocycllc 159 p, cr a al kyl groypbds th up to #ight carbon atons;
5<-7---is a dival g@?_/ r o@p; oi{LHe for@ﬁ)l a: ,=[er rﬂ*o) [ ¢ G1);
g .
16 [in which gerneral formulae 628), (29), (30) and (31) R., R, and R, whichh may be 10

the same or different, are cach 2 bydrogen or halogen atom or a lower alkyl, lewer
alkoxy, lower alkylthio, lower alky [thon\ 1, lower al} )Isu rhonyt, ﬂ*rn di (lov e alkyl)
amino, lower alksnoviamino, hyrirom, or lovc* alkanoyloxy "{'Od])J, and which, as
regards the chirality centre C* can have cither of the two possible R— &nd S—

15 stereoisomeric configuraticns or can be a mixtuwre of ihesc two diastercomers; and 15
10 the salts of these p‘mmllmc . '
2. The penicillins and salts of claim 1 in whick Q is a group of the general
formula: -—
G
15 ! (32):
: ——-A{ cC }— e “)3
| oL
G
¢ : G
e L) - L\ (33); " .
20 IS¢ ST o2 ’ 20
G G
20 G g [’-’ anct g
' e (o). =0 520r3;
—HIC)-/T (C)———~{f,ﬁ i 29 S5 34);
' G M G 1P+G =
) o [f, 2 or 2 -]
G G
|
-<—-—-é(f\ C=C Lrd .
i0or 17| \ ?/o ar 7 - (35
6. 6 ¢ ¢ _
s 6 pond g
‘i'\ / | 0 orl .
"4‘“(6.7,, =0 \f;f" IP+9 G6)
. é \/v) G iz ¢ or IJ



[in which general
nmeans that the two free val encies of the group Z are
to t

formula (21) to (27) mis 3, 4 or 5 and the arrow [err]

not arbitrarily joined

r]—bﬂf—a-r-e—or-rerm-ed'—as_rrfdl—cat—e_crby

the arrow;] Qis a divalent group; Bis a group of the general fon
[err] 10 in which general formul ae (28)'?"“@“ l EML(Sl) [err] V\:hl ch
may be 10 the sane or different ogen or hal. ogen

atom3®r a | ower alkyl,

| ower aI k&30P52 | ower aI kyl'thi o,

| ower al k¢t hi onyl,

| ower -al-kyl-sul-phonyl --nit ro,
hydr oxv, or |ower al kanoyl oxy gr oup],
centre [err] can have either of the two possi ble”iR g
streroi sonctric confi gw ati 0¢ns @r cad;r be a m xt u,reo@’f7

“(Tower alkyl) am no,

l'ower al kanoyl ani no,

an.d whi cp as-regards t he chrralrty

and S- 15
t hese two '

the salts of these
in which Qis a‘group

di ast er coners; and 15' 10

pcnicillins. 2. Thé raucr I i rys an aI t( 7) cl éri"ngf 1
of the general forrrula& -- [&Fr] G =0or 1
1,301,962 [err] 5 in vvhrch genera>f mul aé

5 Eis a oxygen or sulff)hur atom Gfs a hyd

group; [err] are as e gk~ 1(3—'\‘,‘
[err] means that the t fr val encfes of |he group
joined to the 10 WO ni ro@en tons of|the group

10 15 (4) but are oriented ag/indicatcci by
general formnul a: [err] in which general
E and G have the neani ngs gi ven above. 3. The pcnicil
claim1l of general forinul a(/)
formu a: - [err] in whickX7Y ahd Z é‘r}
a group of the general formuPa,:

Y% LI'hﬁ(]/2pen| ci

acceptable salts. 10

s defined i
“their phar

(32) to (41):

rogen atomor a |ower aikyl.
c arrow in the divalent group

Q are not arbrtrarrly

the arrow, Mis a group of t he
formul ae (42),

(43) and r( 44) ,
| ins accordi ng to_

Chiyp—npich A is a group of the general

n aim 1, and 'Brs'
rrae’trtrcally -

I1ins according to claim 1 of 15

general fornmula (1) in vvhrchArs a 10
-6—-"' . '\/
$) oo <, (413
5 in which general formulac (32) to (41): 5
E is a oxygen or sulphur atom;
G is 2 hydrogen atom or a lower aikyl group;
R, and R, arc as defined in claim 1; the arrow in the divalent group ~¢= Q-
means Lh it the two free valencies of the group Q arc not arbitrarily jeined to the
10 two niircgen atoms of the group 10
_ 15
g
./{"’{/ \Nw (4)
/
~q
but are oriented as indicated by the arrow;
M is a group of the generul formula: —-
7
TS (42);
12 3do0rS
G _
G £ G pond g 20
! i i X
(e} Gl (#3) [z 0.1 00 25
17p g A
15 @ G reg » 15
? -7 =20r3. :
A )
v - -
‘—(‘ ¢ }i_;"-* £ --———-(C }--«——-— (";’4) 24 (717(’/ g
! "% = 0,7 or 2
& 4 H
e+y
=2 or 3




group of the general formula:- 5

+

[err] in which Qis as defined in claim 1| or

acceptable salts—S— TFhe peniet++ns and
is the group: 15

a
15 [err] 6. The penicillins and salts of claim is the
sgroup: [eri] 7. The penicillins and sahis,of cl ﬂlﬂmﬁm“mﬂﬂ“w S the
- group: - 26——"--~_-—:4}—~¥he ﬁeﬂteffﬁfﬂs-aﬁdmsalis ‘of *cl &inf1 or 8—in
which Ais the g hcﬂ"ukm‘m“"k(’\"'“m(ﬁﬁ [err] 9. Thc penicillins and

MRES &
sal s of claim 2 e o e S LR 9.0 Ykrar sk by 5% B2 o
1, 301, 962 group of the gen f‘!’tl formula:—

2, and their pharmaceutically
S

satts—of—<ctarmm—tor—3—Tm whicim A

8)

penicillins and salts f any precedlng claimin which B |s a phenyl gr oup.
11. The pepicillins and salts of any preccedi ngt@fai m 'Q which B is

p- met hyl - {hlophenyl group. Fo-Corne peﬁ?%lllln \gﬁd sal t s of any precédi ng
claim in which Bis a p-nedlyl- 5y rhenyl group.

5 13. The penicillins and salts of any preceding claimin which B is a

p- met hoxy- phen hﬂgmdhprmd7 Fhes gdnidcinl ddimgt, ardBsialktasovpfof akpyseprdiccdi ng
claim in which®B%%s—a thienyl-(2) group.

10 10 15, The penicillins and salts of any preceding claim in
which C* is in the 10 configuration. -16.

D-[err]-(3-Acetyl - aIIyI ur € benzylpﬁgzgtlan\and i soqg%n1salt. 17.

D- a- (3 - [errfgsthl@ob |- (280 Y GO d) b .
benzyl penicillims gnd its sodlun1salt.
15 15 : 188 -
DL- a- (3-Acetyl - 3- aIII-ureldo) [err]- thlenyl(2) met hyl penicillin and its
sodi um 18d g up’mu]}g:cvnc'tll) acceptable 9211 18, ol £ - hich A
a-(3-[er I’] Chl 05191& ’ﬁtéd ﬁéﬂx;{ﬁ%{wl amlqdoc)f géry&a fqrmyla ( )én which A is a _10
enyl - nmet hyl penicr 'l n Its sodiumsalt. 20. DL - (3 - - :
Chl orobutyryl - 3 - thy| - urcido), - 2t- thienyl) - nethyl-
20 20 pcnicillin, and its sodi ungalt.- ' 4
£0 21. DL - a - (3 - D nethylamnocarbogyl - 3 - methyl - urcido) - 4 -
nmet hoxy- benzylpenicillin, and its sodiumsalt. 22. DL - ce - (3 -
Di met hyl am nocagmbery|Q is a3defincB £y 1-or 2y giddx)r pherdacctidralgragtet@yle sals.

met hyl penicillin, Sandh¢ rovicidimel pngrepltsdf tclan"l 1 or 3 in which A is the group:
1%5 25 23. DL - a - (Pyr id - - on-1-yl - carbonyl -
amno) - [grr] - p - tolyl- Q@thlpenicillin and its so@;um
salt. 24. D- [err]-(3 - Mthoxycar ony - nethyl - urC|do) -
benzyl peniciilin, and its sodiumsalt. Berr -
| sopr opexycar bony | 6- Thapeniciiat 4 salts of gaap 66')3 in visigh al kfeﬁ‘?‘@fr I lin and
30 Cl—(CH.);~CO—N-~

Y
7. The penicillins and salts of claim 1 in which A is the group: —

. [l. 5 ILC(,‘-— /}V—
CHz

20 8. The penicillins and salts of claim 1 or 3 in which A is the group: — o 20

7 N ,0—?L '

[

9. The penicillins and salts of claim 2 or 4 in which A is the group: —

o

~

//"'A/ £

>A
Chy—=ch;



30 its sodiumsalt.
30 26. D- a - (3 - n - Butoxycarbonyl - 3 - rrethyl - ureido) -
bcnzylpenicitt-nA—andits—soditmsa+—27+—Db tertt——(3—=

Cycl ohexyl oxycarbenyl - 3 - nmethyl - ureido) - benzylpenicillin and i ts
sodiumsalt. 35 ' 28. D- [err] - " bonyl - 3-:_
methyl .. urcido) - benzylpcnicillin and Hm"””ﬂuu mmlum salt. 29. D -53

a - (32- Methoxycarbonyl - 3 - ner,altby,b()?- urC| d05 -t 2 "6 & di*chl or obgnzyl - T
pe[“hC: mrm, an g cp c@%m an 30. %iyf“ O- x—(w i h Bl TaTbﬁﬁT—;- ? -

met hyl - urei dg) 7g, peficiblins s ulj’91§QML-_ Xing cfl" m in which BQP[&; and its;

sodi um sal tisphenyi group. , - 40
31. DL - [erri]. '-Ihc(ﬁcnmtllMEtahﬂ)x'ycaﬂ’mmydcc}mv&lmm ﬁlfechyﬂ B-is spendg) - 2 6 - 2

dlchlo?ober@yflblg i Cj and .its sodium sa err] 2 (3 -
Met hoxycar bo x?} "3"*“““‘“’\@? WI salts of "By B55° g‘“" C!n‘E‘t fid ng‘r&?lp meﬂé’k’! cillin, and

~its sodium'sal 14, r%u enicillins ancx ’dltsggf an kccdmL QI im wilich 1 iMetaheptymar bonyl 3 -
nmet hyl - urgrouibo) err] - hi enyl (p 45 nmethyl penicillin, and its 19

sodi uifPsal t . 34- "'bf«‘ peniclins aF_IF ﬁtb\i( i:afb'baemyflmg clgm.in r?‘é't“hyq s iyeiflo) M- |
met hyl sul phcg g[é’%gf’fyg_t,\c qlaﬁ —urm )He%@qj% II’HE fin AR hs Lﬁﬁa ft 35. DL - I

[err]-[(Im daZ@] Dﬁ '(‘ V- orob utyryl -\3l ) methy® AL RQABY. @m}[b&] iciltin Pamt et hyl - 50
benzyl peni citslsbdiui sagnd i t's SOdI um sal t. 15

50 36.5D, L - [W&rPlL-a(3 (sclcrri Halbdivicidpime-thicpyl(2)-peihylpeniciling jid its edipBony| i no] p

- chloro- b&fzyl
I ( fm 3!3.20| i zﬂh Zﬁgso‘g r:,ésaehioﬂoropm?tonyp {j 151}137':1 u?e?(p % closog‘ t3 fjny:rlc:ﬁiyl‘!‘cmcxl?ﬁ | t hi o-

benzvl peni ci | |20nD,Lang - ,tscslmdzb mmxsa;l -tmub_ﬁ urCLdO) 2 - th’sa - whaytlyl-- -_ 20
(I mdé@ol i d?cmcxlhhzmﬂ itpyqdium falt. - carbonyl amin ] - dichlor#® 55 35
benzyl peni C.Aem‘ L lgn dmf}g O%ﬁ‘gg ﬂ’ﬁingéﬂbf’“” 3§ npstiyl - “rc‘d‘[)(“ﬁ S idin - 2  on
1 - yl) - carBgnyka e xlamlgdc%mn?lrp? Q&nﬁyluaedej ci | befyizand its sodi um
salt. 40. hnc[tl@ﬂg’er}mlh |aml dasdilh el - - on -1- yl) ~ carbonyl arni noj 2,6 25
di chl @6 o- 6rg d;li‘p leenz Py sg%lhlicﬂ}lg Pm; lartél- cpltoglslsodmmh sal tp. - tolyl- 25
60 41. D, L methylpeniiiip, s yl)., nyl am no] - p -
met hoxy b%ﬂ%b{&:@%ﬁhc{?”' 51?1& 1aggcat mfyl = Sodneﬁ]n’ll -Stgrxfio) &2; 12y 18T u,qpn[, az%
(I'm dazolidinz. B - -BI - -Isoﬂropl'.’y{ic):rbon)[)a} bewytfianmidid] - benfyBkkidillin ﬂﬂt hOXY- _ 30
benzyPBpeni cislspdium ahd its sodium salt, 30 =
10 53 s soduu’fl)s;l(tl - (3 - n - Butoxycarbonyl ~ 3 - metliyl - urcido) - bcnn.pfngléi %2
53 22 43. . Loy p- <I-({3m d%géxhg*}ﬁrbcgyl - pnmcrgﬂylﬁ'egd')) benzylpenicillin

ts PdidR ks ) -
car bonyl am fa}s pdimmtHoxy- benzyl peni Ci I1in, and its sodiumsalt. 44. DL

[err] 33 (3 - Bén‘@ovd 8 3Lxu5‘<mwyxnw ei-dohyll- msidbyd keudyipealin bavzy| -

its
penicillin, é?fgln’;) Sgdl H&n}lg\%‘ a¥bon}i 3 - m%tlhl 1rc1 5 P 1chl?+bcnzyl (3
Benzoyl - *er11c1 :JHXLS sodH;ﬁQJléj 1 pem Cl nd 55
its sodium salzb L46. - B, Meth@yearthid! - 3Beﬂai@yl m-czdaa 2,8l Kghloroberttyei do) - 4 -
met hox9benzseh upém ol i Jodfury . 40
. D,L. -~ a - (3 - Methexycarbony! - 3 - mmhyl - ureido) - 2,6 - dichiorobenzyl-
¥ mcth, and its sodium salt.
32. DL - o - (3 - Methexycarbonyl - 3 - methy! - ureido)t - met mvaen'/yl-
penicillin, and its sodium salc.
45 33. D,.L - « - (3 - Methoxycarbony! - 3 - memvl - urcxdo\ - «a - (thienyi(2)- 45
methylpenicillin, and its sedivm salt.
34. -3 - Lthochm‘vnnyl - 3 - methyl - ureido) - 4 - methylsulphenylbenzyl-
peniciilin, and its sodium sait.
35. D,L - « ~ [(Imidazolidin =" 2 - on - 1 - yI) - carbonylamino] - p - methyl-
50 benzylpenicillin, and its sodium salt. 50
36. DI - « - [{Imidazolidin - 2 - en - 1 - y}) - carbonylamine] - p - chloro-
berzvlpenicilling and its sodium salt.
37. DL - @ - [{Imidazolidin ~ 2 - on - 1 - yI) - carbonylamino] - 4 - methylthio-
enz_vlpcnicillin, and its sodium S’ill’

55 38. D,L - «{(Imidazolidin ~ 2 - on - I - yb) - carbonylamino] - 2,6 - dxuhlc 0~ 55 35
b»nm’pvmcdlm and its sodium <"’t
39. D - & - [{Imidazolidia = 2 -~ on - 1 - y1) - carbonylamire} -~ 2,6 + d.zchloro-
benzylpenicillin, and its sedium sa!.t. '
40. L ~ « - [{Imidazolidin - 2 - on --1 - 1) - carbonylamino] - 2,6 - dichloro-
€0 . benzylpenicillin, and its sodivim sait. . 60
4i. DL - o - [(Imld'wohdn 2 -¢n -1 -yl - carbonylamine] - p - methoxy-
bcn/xl"\.mullm, and irs sodium s'ﬂt
42. D « ¢ - {{Imidazolidin - 2 -~ on - 1 - yl) - carbonylamino] - » - methoxy-

L ; : A
benzylpenicillin, and its scdium salt. 4



its sodiumsalt. 47. DL - [err]-(3-Benzoyl - 3 - allyl - ureido) - 2,6 -

di chl orohenzyl penicillin and 10 its sodiumsait.

10 10 —48—D, L ——(3—=Benzoyt—- 3 - nethyl -

ureidoy - 2,6 - dichlorobenzylpenicillin, and its sodiumsalt. 49. DL - a

- (3- 0 - fl uor obenzoyl - 3 - nethyl -”19 eido) - a- p - tclyl - ntt hyl

penr cillin .__an_d__l_'L_S___S_Qﬂ_LJ’_,__S_aJ 1,15 101,952 B0.. D1 -a -3 - Benzovl
Zallyl - ureido) #s.a - dt-h!(ﬁ\.ﬂ&'rl,\( i -2 ek byl pﬂﬁi ﬁir\iul'nillirpu“ - p- i15ma,5

and its sodium $a111‘1“151m Bdlits sedfuarse! (3 - Furo |( 2) . yl

urei do) - [err] Ml lyLL QF G Sy - ’pe'ﬁ?“‘ &FE n ahﬁ”’i]%‘ %’élh})m salt. 52.
1) -a- [3- ¥ ‘ -a Bcn.,ou-{rep blxll-ulfﬁfofloll mvrmﬁ)(!pgﬁnlbﬁ” ahd I 1, éind
igs 20 sodtr, LHHluﬁla

20 20 46. L,I - @ - (3 - Benzoyl B3 - aly] - ugide) { B- moi@yiBnaylpenicillin, and

Di met hyl | soxazol"(&?ﬁuurr r‘bo t hyl yreid nzylpenicillin,
and its SOFd um sal i 1 1' “ThS %)"éﬁ‘“y %Tﬁfs BHOdr 4 it ],qlmncd”t"h‘y”’plé’r?"cgr 11

gl ts of claim1l anﬁnﬁeu_-sorﬁ&a&ﬂ ponﬁhﬁag frie® - e GiblokdbBylpdniaditn, ar e

her ei nbef ore sp@cdtrsrsacatlmhyﬂtrrentr oned in Exanpl es 3, 25 5, 6, 12, 13,
16, 24. 25, 26, 217 49.3uL afd (%80 Fluorobenzeyl - 3 - methyl - urei d0) - o - p - tolyl - mcthyl-
55 25 penidiilin, ?na 11s sodinm. snt

0. D.L - a - ¢3 - Benzoyl 23-- h11€ AR} CJ | lﬂzéﬂ;fﬁ(z?f . ﬂ;ﬂ?auﬁa and;t he
genicillin sal t Sndi sssdl@th Y and their corespondr ng tree penicillins, ?hat
are hereinbefore spladp,frctakly renyi (—Onéd— mpinExanpdod s «45thicds(R) - Biithyl56 and 56.
56. A process f @l tie 2‘\“ . of nicillins and s £ clarml
and 2 in 39 gor’]? I%) ﬁf & kLuc:no» liarﬁclel iagxlcg ]Orb.n/.J kn g‘lllm aa(? 0
ggneral formula: -s3 D -3 - (3,5 - Dhncth lxoxaz@@rﬁo chrBdng) - ennwlmkmxélaﬂr] are t he
sanme or differ erbtnzﬂbdnyilhngrtdunpsadhal\ﬁﬁlng up to sr X carbon atons; is reacted at
a tenperature of _-dé‘b th6 PSRl of Giton> ndciae Bk el Flay ?“lt*r}‘[‘léc Fres-
mmulnrs, that arc hcrcmr,cfwc specitically mumovlcd in EXamples 3,
35 ggner alf §GEild 24 25, 3, 27, 34 and 35
35 [err] nbdifi el at’ rrhenceambow ClaBf QUG 118 pakiéich sgen@ralin fiokdauiLar (48) °A
and B have the mwamiondjss igicencillin, drhtearmcrcimdprczmcuf it hentosden birmp s

6- ani no- peni ci | 1*&rf$: % d(’cd‘égf_%thc Solyent, jn the.presence of g and in

the case of, t he GaARdUABS ol denEhal « ohubRs LA ﬁff&xmula 32047). don a

\q@ter- and hydroxyl group-free sol vent WI h or vvrthout a base 40
1,30}, 962

54 55 57. The pro(%’\égﬂof‘”cl a\rm/§6 n whi ch the carboxylic

acid of general fornula (48) has b@eﬂ/sfm) % t he carboxyl group by
geaction with about one nol ar equr val ent of a LO0fpound of t#e agener al
formula:- (49); O [err] in which generalcof,pgzrmg} [err] is as defined in
claim56, [err] may have the same neanings as\ and may in addition be a
plienyl group, [err] is a divalent organic radr‘éal

15 10 [err] and W is a halogen atom in 10 a water-free incrt
oranic solvent in the prcscnce of about a nolar equival ent of a base
f?, .
2 Se o H— \ C”g
55 /39/ Lo
O//G"_ e \
47
. /ey- “7)
on --0- b(.”—-l?g
50 n’
in which R;; R, and R. are the same or diicrent alkyl grovps having up 1e six carbon
atoms; is reacted ai & temperaiure of —30 to 4-50° C. with a carboxylic acid of the
55 35 gencral formula: — . o 35
" A—CO-—NH—CH—COOH (48)
l
B
69

modified at the car boxy! group, in which general formulz (48) A and B have the
aieanings given in claim 1 or 2, i the case of G-amino- \m-lllarrc acid, in a solvent
in the presence of a base, and in the case of the compouncs of general formulac (46)
40 and (47}, in a vrater- and lw droxyt group-free solvent will ov without 2 base. - 40

QTN



at a tenperature of -60 to -30 C. 58. The process of claimb56 in which
the carboxylic acid of general formula (48) has been nodified at the
.CarbQXyL~{H4RHL4¥%—GOH¥%¥€H4N¢—PH¥£F44¥}~derIVaP+Ve~6¢—$4H}—$5—~————1ﬁﬂﬂﬁﬂﬁ
formul a: -

15 [err] in which A, B and C have the neanings given in claim 1 or -2 and
Uiss -CN and/or a ---0O O (| owersoabikyl) radical. 59. The process of -clai ms
58 |n“mhrth"The derrvatrveiof*generar*fornura‘tSST—hasﬂﬁT*f——*ﬁbeen : e

Drd Yore r\ r‘ 1 N6 2 '\'-,7 y! :‘-. [ i i .x.uulm. k-ru;
pr epar ed hV 1 g C'tul’rp' \% _r‘q\qugoup .J\ ene. 1019?% ’Il;af.:: one 1’!1(‘ ll'l L%ll ‘.alt,x;t of

na§ GIcn Niod ¢ car

20 U a compound of the gcnr'r:r‘ formmla: — 20 [err] in a
water-free inéert organic solvent in the presence of at |east one nDIar
equi val ent. of a tcrtiarv ofganic baseuq a tenperature of -25 to '425 5
C., wil:h one nolar equiv Ieﬁk\of thyony é%kgrrde to cbtain with the
fornatron of one nolar equ vaIe&&a*ﬂ 29 | w 49 ;
1,301, 962 i 55%%f base |

hydrochlorlde an |nterned|aﬁk7productf@@.d then reacting the internediate.
product without isolationand i'n the presence of a further nolar equival ent
of a base with one nol ar equivalent of the carboxylic acid of general :

formula (48)at a tenpera; ture of [err] 5_ 60. A process for the.
production of the penici Iﬁ}m\nnd sél td\ of c@etp13 in which 5
6--aniho- peni ci | | ani ¢ aci §Ror a ound?pf| t We¥general ®@snula. - [err] in
which [err] are the sane rxdrffé#e | kyll groups having up.to six carbon
10 atons; is reacted a. a tenperature-of [err] with a carboxylic acid
of the " 10 general rnula [err] B npdified at the carboxyl group; in
whi ch gencral fornula (48 A dprr] 4r@ as defined in claim 3; in
the case of 6- am no- pen ni c acrﬁ”, a solvent in the 15 '
presence of a base, and, tﬁe\gasefzf t g ceyrpounds of gencral fornul ae
(46) .ard 15 10 W (47), i ¥ 'water-. and,

hydr oxyl - group-free sol vegnt with qw wi t hout| a base. 61. A process for the
production of the penicilTins and salts of "claim4 in which’

6- am no- penlcrllanlc aci d or a conpound of the gencral formula:- [err]

56 . 1, 301, 962

56 in which [err] are the e dr {Ber ng)alkyl groups having up to six 10
carbon atons; is reacted at tenper wrd oferr] with a carboxvlic acid

of the general formul a: - - gL\q modi fiyed at the cdfboxyl group, :in

whi ch general fornula (48) A d [err]{ have the 5 meani ngs given
inclaim4; in the case of @Ianlﬁbepenrcrllanic acid, in the presence

|—|M

in which general formula Ry is as defined in claim 56, R,, may have the same meanings

as R, and may in addiuon be a phenyl group, R,; is a divalent organic radical 15
10 «(-CHa)-)a=y ~(-CHy-);-, or ~(-CHa-)o~, —O-(~(CHs-)e-, and W is 2 halogea atom; in. ic

a water-free incrt organic solvent in the presence of abeut a molar equivalent of a base

ata t\.ﬂlt Sralre Ol "‘60 to - '303 C- ’

58. The precess of claim 56 in which the carboxylic acid of gencral forinuia (48)

has been modified at the carboxyl group by conversion into the derivative of the

15 general formula: — . _ : 15

//,0

\\()_ll_._r__ Cz/u (53)
¢ = \0

$
A-CO-NH-CH-C

in which A, B and C¥* have the m“z}mr,«: given in claim 1 or 2 and U is 2 ~CN
and/or a -—C0-—0 (lower a'kyl) radicsl.
59. The nrocsss of claim 58 in which the o..“varuc of genceral formula (53) has
20 been prepared br reacting a cempound of the goneral formula s —— 20

U 20
HO—-N=C< (54)
U

in a water-free ivert organic colven: in the presence of at least one molar equivalent
of a tertiary orgaaic base, at a reraperaturs of —25 to +25° C., with one meclar
equivalent of thicr 1yl cldoride to chtain with the formation of one r1olar equivalent

A \ll\



of a base, and in the case of the conpounds of general fornulae (46) and
(47), in a water- and hydroxyl-group-free solvent with or without a base.
62. - The—process—of—etat-m-56—substantall\-as—heretnbefore—speeifical l y
described in 10 any of Exanplcs 1 to 41.
10 63.  The process of claim56 substantially as hereinbeforc specifically
descr-i bed kn Exanple 42 and 43. 64. Thenpwocess of claim56 substantialy
——as herci nbefore—spectficatty described T any of Exanples 44 to-5715"
65. The peni ci | 1% RECANYSArTS “BFVEFATHE Pryfersy b o Bic B HFmFEC process

oduct withnuv isatadon mad in Lily PROSeNCe L4 A taniiier NoiAL canivalent o
of any 15 QhnGhakbh Qe xanand. Bac o6Pof -tk REBLS el Atqacng,;}d- salts of
claim 3 V\heneveﬁrcprreelﬂﬁeﬂzsbmthe process of claim60 or 62. 67. The

penicillins and saléb.sh ofocey @ e 28dorio & whemevars apt educledhithy it Wbichpr oceSs 20
of claim63. G-amino-penicijlanic acid or a compound of the geneyul fornwia . —

20 68. The penicillins and salts of claign2 or 4 whenever produced by the
process of claim 61 or 64. 69. Aw-camtifi on c_pff maceuti cal conposition
cont ai ning as an active ingredi eqtég_té I eas/tc'one penicillin of -any of claim
1 to 55 and 65 to 68 -or a pharneeuti cat¥y 25N, ‘accept af;k)earsalt
thereof, in adm xture with a pharnaceutical | ygacceptable solid or liquid

25 diluent or carrier as hereinbefore d@H’-ﬁé@.@?O. The conposition of claim

69 containing as an acti.ve ingredicnt at Iea%\g one penicillin of any of
Glaims 3, 16 to 22, 24 to 34, 44, 48, 50 to 547 and 62 or a phar -
maceutically acceptable salt thereof. 30 71. The conposition of
claim 69 containing as an agfive ingredient at |east one 30 .

penicillin of any of clains 8003 ANESK7. 721{_3 The conposition of claim
69 containing as an active i edi ent aﬁ} | ea E/one penicillin of any of
clainms 4, 43, 55, 64 and 68. 73. Tbé’"cd‘fmo&,ift’i%cpj iany of cl@hns 69 to 72
adapted for peroral admnistratiort. 35 I 7‘}1 The conposition of " any
of claims 69 to 72 adapted for parentcral c@d____"r]};zszf _fa- 35 tion. 75. The
conposition of claim74 which is a sterile isotoRjfsaline aqueous

solution. 76. The conposition of any of claims 69™f0 75 substantially as
her ei nbef ore specifically described. 40 - ~77. An antibiotic '

medi cament i n dds &gt Bnif srbRngrage hwgr §§é$'efrf§'§x§mupﬁéﬁi13&@ o six carbon 40
prising as '&n ag%i &S THAEL i RPPRST 8550 She “Pefri ¥ T FRSGTC4RY b cl ai s 1
to 55 or 65 to or a pharnmaceutically acceptabl e acceptable salt thereof,
either alone or in adm xture w t hAa-GB-NH-+GH4-CQOHd di | uent oWS)carrier.. 78.
The inedi cament of claim 77 adapted for perl%ral adm ni stration. 45

79. The nedi canent of claim 77 adapted for ‘parenteral adm nistration.

45 80. The nmedi cangpkisef aCh@taB06 WIpClt whith Feldfay fRANOUR LA CPREACARBY a
measur ed quanti tay dofincd lve claiot Bvie hagnedi enthine-8dicilAnimedd, Carenbvenadedredi ng t o
any of claitfrs 78:ec8d & l‘]ﬁ%t?ﬁr{g} Ab psceps erpprudpRifisiE! Sadit (Oary 15
Boscribed. For thE JppifEarts., AURANSSON, ERAE e o pat ent

the gr

Agents, 24, SoutaRRS-Qskcikbid MaRgSconphAl 6OV gchdl Smbondon, W
_ . |
Nl r1s” CHa
15 B - P M-CH cH \c/ '3
20~/ Ve
o TR \6/ 13 (46) or
B | P
CO-0.587 Ry
N
Ko
Ry
~,
20 R3S Sttt g N Chy
Re t ] c
- Coe N
20 - o \C]‘H/ \"7{2 (47) 2
T )
N ‘70~0~5i:-/n-x?
W,
17

R AR
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) 0

1,301,962

56

20

40

45

in which R.. R, R, are the same oy different alky! groups howving up to six carbon
atoms; is reaceed zt o temporature of —20 to 450 C. with a caxm\v-r acid of the
general formuls : —-

A--CO—NH--CH~-CCOIT - {48)

B

rodified at the carboxyl group, in which gencial formula (48) A, B and C* have the
meanings given in claim 4; in the case of G-amino- pcmf‘lllanu. acid, in the presence
of a base, zmd in the case of the compeunds of gcuf*fal formulae (46) and (4,"-, in a
water- and hydroxvl-g group- ~free solvent with or witheut a base.

62. The process of claim 56 substantally as hereinbefore specifical ly described in
any of Examples 1 to 41.

63. The process of claim 56 substantially as hereinbefore specificatly described in
Example 42 and 43.

64. The process of claim 56 substantially as hercinbefore specifically described in
any of Examples 44 to 57.

65. The penicillins and salts of claim 1 whenever produced by the process of any
of claims 56 to 59 and 62.

66. The penicillins and salts of claun 3 whenever produced by the process of
claim 60 or 62.

67. The penicilling and salts of claim 23 or 49 whenever preduced by the process
of claim 63. -

68. The penicillins and saits of claim 2 or 4 whenever produced by thz precess
of claim 61 or 64.

69. An anti vouc pharmaceurical composition containing as an active ingredient at
least one penxc' lin of any of claim 1 to 55 and 65 @ 65 or a p.lau.'xw.mucallv
acceptable salt thereof, in admixture with a pharmaceutically acceptable solid or liquid
diluent or carrier as hereinbefore defined.

70. The composition of claim 69 containing as an active ingredient at least one
penicillin of any of claims 3, 16 to 22, 24 to 34, 44, 48, 50 to 54 4, and 62 or a phar-
maceutically acceptable salv thereof.

71. The composition of ciaim 69 containing as an active ingredient at least one
penicillin of anyr of claims 23, 49, 63 ard 67.

72. The composition of claim 69 containing as an active ingredient at least onc
penicillin of any of claims 4, 43, 55, 64 and 68.

73. The cemposition of any cf claims 69 to 72 adapted for percral administeation.

74. The composition of any of claims 69 1o 72 adapted for parenteral administra-
tion.

75. The composition of claim 74 which is a sterile isotonic saline aqucous solutior,

-76. ‘The composition of any of claims 69 to 75 substantially as hereinbefere
speciﬁcally desczibed.

77. An antibiotic medicament in dosage unit form as hereinbefore defined com-
prising as an active ingredient at least onc pcmr'llm of any of claims 1 to 55 or 65 w
68 or a pharmaceutically acceptable acceptable salt thereof, either alone cr in admixture
with a solid or liquid diluent or carrier.

78. The medicament of claim 77 adapted for peroral administration.

79. The medicament of claim 77 adapted for parcuteral administration.

80. The medicament of claim 79 which is 2 dry ampoule containing a measured
quantity of the active ingredicnt.

81. A medicament according to any of claims 78 to 80 substanually as hercin-
before specifically described.

For the Applicants,
CARPMAELS AND RANSFORD,
Chartered Patent Agents,
24, Southampton Buildings, Chancery Lane, London, W.C.2

Printcd. for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1973.
Published by the Patent 'Office, 25 Southarupton Buildings, London, WC2A 1AY, from
which copics may be obtained.
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