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AKTIENGESELLSCHAFT   formerly  known   as Farbenfabriken Bayer
Aktiengesellschaft, a body corporate organised under the laws of Germany,
of 509 Leverkusen-Bayenwerrk, Germany, do hereby declare the invention for
which we pray that a patent may be granted to us and the method by which it
is 5      to be performed to be particularly described in and by the
following statement: -  5 The present invention relates to new synthetic
compounds which are of value as anti-bacterial agents. foodstuff additives
in animal fodder, and therapeutic agents in poultry and animals, as well as
in man, in the treatment of illnesses due to infection by Gram-positive and
Gram-negative bacteria, and especially by Klebsiella bacteria 10     such
as Klebsiella aerobacter.
10 Anti-bacteiial agents, such as ampicillin (USA Patent Specification
2,985,648) have proved very effective in the therapy of infections by
Gram-positive and Gram- negative bacteria. However, they are not capable of
effectively combating Klebsiella infections. Carbenicillin (USA Patent
Specifications 3,142,673 and 3,282,926) is only 15     effective in man in
the case of infections by Klebsiella bacteria if it is administered in  15
continuing high doses, such as are only achieved by infusion.
6-([err]-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 all 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 atom 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 position
of the acylureido 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 [err]   



1,301,962                                        2          3 in which
general formula -- A is a group of the general formula: - CO-N- [in which
general formulae (2), (3) and (4) 5          X is a hydrogen atom, or an
alkyl, alkenyl, cycloalkyl or cycloalkenyl group with  5 up to ten carbon
atoms, or a vinyl, arylvinyl, mono-, di-, or tri-halo (lower alkyl), (lower
alkyl)-aminc, di(lo er alkyl)-amino monoarylamino, aryl (lower alkyl) amino
or aryloxy group, or an alkoxy or aralkoxy group with up to eight carbon
atoms, or a cycloalkoxy group with up to seven carbon atoms, or a group of
the general formula: - 10                     (lower alkyl) -0-V-
(5);                    10 (lower alkyl) -S-V                       (6);
[err]                                  (7); (lower alkyl)-O-CO-V-
(8); 5 di(lower alkyl)amino-CO-V-              (9); 15
R2                         (10);                    15 10 [err]    3
1,301,962                            3 (16); [err] [in which general
formulae (5) to (20): V is a bivalent organic radical with 1 to 3 carbon
atoms; 15                       n is 0, 1 or 2; and [err] which may be the
same or different, are each a hydrogen, chlorine,    10 10  bromine, iodine
or fluorine atom  or a nitro, nitrile, di(lower alkyl)amino, di(lower    10
alkyl)arnino-carbonyl, lower alkanovlamino, lower alkoxycarbonyl, lower
alkanoyloxy, lower alkyl, lower aikoxy, sulphamyl, or trifluoromcthyl
group;] Y is an 31kyl, alkenyl, cycloallkyl or cyclo`alkenyl group with up
to ten carbon atoms, or a vinyi, propenyl, mono-, di-, or t.i-halo (lower
alkyl), aryl, or heterocyclic group, or an arailkyl group with up to eight
carbon atoms; -<-Z- is a divalent group of the formula:-- [err] 20
(252)    4                                         1,301,962
4 (26); or [err] [in which general formula (21) to (27) m is 3, 4 or 5 and
the arrow [err] means that the two free valencies of the group Z are not
arbitrarily joined to the N and C 



5      atoms of the group
5 5 [err]                                 (3) but are oriented as indicated
by the arrow;]; Q is a divalent group, and in particular a group of the
general formula: - [err]    5                      1,301, 9 62
5 [err] 5                     in which general formulae (32) to (41): E is
a oxygen or sulphur atom; 5           G is a hydrogen atom or a lower alkyl
group;                                      5 [err] are as defined in claim
1; the arrow in the divalent group [err] means that the two free valencies
of the group Q are not arbitrarily joined to the two nitrogen atoms of the
group [err] 10      but are oriented as indicated bv the arrow:
10 M is a group of the general formula:- [err] 15          in which general
formulae (42), (43) and (44),                                  15 E and G
have the meanings given above.] B is a group of the general formula: -
[err] [in which general formulae (28), (29), (30) and (31) [err] which may
20     be the same or different, are each a hydrogen or halogen atom or a
lower alkyl, lower  20 alkoxy, lower aikylthio, lower alkylthionyl, lower
alkylsulphonyl, nitro, di(lower alkyl) amino, lower alkanoylamino. hydroxy,
or lower alkanoyloxv group], and which, as regards the chiralky centre
[err] can have either of the two possible R- and S- stereomeric
con.igurations; and the salts of these penicillins. The invention covers
not only pure R- and S-stercoisomers. but also mixtures of  25 these
isomers in any proportions. The salts to which the invention more
particularly relates are the non-toxic pharmactutically tolerated salts,
which include salts of the acid carboxyl group.    6
6          7 The   above   menticned   non  toxic,  pharmaceutically
tolcrated   salts of  the  acid  carboxyl  group,  such as  sodium,
potassium,  magnesium, calcium,  aluminium    and  ammonium   salts,  and
non-toxic  substituted ammonium   salts  wit h  amines  such  as  di-  and
[err]    allkVlamines, 5      procaine,
dibenzylamine-N-benzyl-[err]-phenylethylamine,
5 N-methvylmorpholine  and  N-ethylmorpholine, 1-cphenamine,
dehydroabietylamine, N,N'-bis-dehydroabietylethylencdiamine, N-lower
alklvlpipcridine and other amines which have been used for forming salts of
pcnicillins. 



The term " lower alkyl " is to be understood, in the prescnt invention, as
meaning          5 10      both a straight-chain and a branched alkyl group
with up .o 6 carbon atoms. In con-   10 junction with other groups, such as
in "di-lower alkylanmino ", the term  " -lower alkyl-" only relates to the
alkyl part of the particular group. Preferred groups " B " are the phenyl,
p-methylthiophenyl, p-methylphenyl, p- methoxyphenyl, p-chlorophenyl and
thienvl-(2) groups. 15          The chirality centre [err] is preferably in
the R-configuration.                    15 The invention further provides a
process for the preparation of the above penicillins and salts in which
6-aminopcnicillanic acid (45) or a compound of the general formula (46) or
(47):- [err] in which R, Rs and [err] are the same or different aikyl
groups having up to 6 carbon atoms; is reacted at a temperature of -30 to
+500 C. with a carboxylic acid of the general formula: - * 25
[err]                                 (48)          25 B modified at the
carboxyl group, in which general formula (48) A, B and C* are as
20 defined above. Another process for producing the penicillins and salts
according to the invention is disclosed and claimed in our copending
application No. 16880/71 (Serial No. 30      1,301,961).
36 The reaction in the process according to the present invention is, when
6-amino- pencillanic acid is used, carried out in an anhydrous or aqueous
solvent, in the presence of a base. If a compound of the genera! fonnula
(46) or (47) is used, the reaction is carried out in an annhydrous solvent,
free of hydroxyl groups, with or without the 35     addition of a base.
35    6          7                                          1,301,962
7 The carboxyl group of the carboxyiic acids of the general formula (48)
may be modified by either (i) reacting such a carboxylic acid with about
one molar equivalent of a compound of the general formula (49), (50), (51),
or (52): 5 [err] in which general formulae: 10    [err] is as defined
above; [err] may have the same meaning as [err] and in adidtion may be a
phenyl group; [err] is a divalent organie radical [err] [err] and W is a
halogen atom; 15      in an anhydrous, inert organic solvent in the
presence of about one molar equivalent of a base at a temperature oi about
[err] (ii) by converting a carbosylic acid of the general formula (48) into
the corres- ponding carboxvlic acid derivative of the general formula (53) 



[err] 20      in which [err] are as defined above and U  represents a -CN
and/or              20 -COO-lower alkyl radical. The carboxvlic acid
derivatives of the general formula (53) may be prepared by 36
reaeting a compound of the general formula (54). U 35
[err]    S                                            1,301,962
8           9 in which U is as dened above, in an anhydrous, inert organic
[err] the presence of at least one molar equivalent of a tertiar  organnic
base, at a temprature of from                         6 [err] with one
molar equivalent of thionyl chloride, to obtain an intermediate product,
with one molar equivalent of base hydrochloride being formed. 5       The
intermediate product is then reacted, without isolation and in the presence
of a       5           5 further molar equivalent of a base, with a molar
cquivalent of the carboxylic acid                            c of the
general formula (48) at a temperature of about [err] to give the modified
carboxylic acid of the general formula (53) This invention thus not only
provides new compounds which, in the treatment 10      of infections by
gram-positive and gram-negative bacteria, paricularly by strains of      10
10       c Klebsiella aerobacter. are able, with low dosage, to give
valuable therapeutic help, but also provides a process for the production
of these new compounds which is superior for such production to the
processes known from  the literature for the acylation of 6-
amino-penicillanic acid. 15           In carrying out the process of the
invention using 6-amino-pen cillanic acid, the     15          15 modified
carboxylic acid of general formula (48), preferably in the fonn of a
solution in an anhydrous, inert organic solvent, is brought togethc with a
solution of 6-amino- penicillanic acid in water or in an aqueous or
anhydrous organic solvent, in the presence of a base. Suitable solvents for
the carboxylic acids modified at the carboxyl 20      group are, for
example, acetone, tetrahydrofurane. dioxanc, dimethyiformamide, di-
20 methylsulphoxide and hexamethylphosphoric acid triainide for an aoueous
reaction medium, and preferably methylene chloride and chlorofonn for an
anhydrous reaction medium. The 6-aminopenicillanic acid is preferably
employed in the reaction according 25       to the invention as a solution
of its salt with a base, in water or in a mixture of       25           25
water and a water-miscible solvent, or in an anhydrous organic solvent.
Suitable solvents for the 6-amincpenicillanic acid or its salt, apart from
water, are preferably acetone, tetrahydrofuranc, dioxane, acetonitrile,
dimethylformamide. dimethylsulphoxide, hexamethylphosphoric acid triamide
and isopropanol for an aqueous reaction medium 30      and, in addition to
the solvents mentioned, preferably methviene chloride and chloro-      30
30 form for an anhydrous reaction medium. In order to convert the
6-aminopenicillanic acid into the salt of a base, the salt being dissolved
in a solvent, inorganic bases such as sodium carbonate, sodium hydroxide,
sodium bicarbonate, the corresponding potassium and calcium compounds,
magnesium oxide or magnesium carbonate or 35      buffer mixtures can for
example be used as bases suitable for the purpose in the           35
35 case of an aqueous or water-containing reaction mixture, whilst
triethylamine, pyridine, 



diethylamine, N-ethylpiperidine or N-ethylmorpholine can preferably be used
in the case of an anhydrous reaction medium The reaction, according to the
invention, of the carboxylic acids of the general 40      formula (48),
modified at the carboxyl group, with the silylated 6-aminopenicillanic
40            40 acids of the general formulae (46) and (47) is carried out
in inert organic solvents which arc free of hydroxyl groups, for example in
carbon tetrachloride, methylene chloride, chloroform, tetrahydrofurane,
benzene, diethvl ether and toluene. The reaction, according to the
invention, of the carbooxylic acids of the general 45      formula (48), in
the form which is modified at the carboxyl group, with the 6-anmino-
45 penicillanic acid, in an aqueous or water-containing medium, can be
carried out at a p1-I of, preferably, 6.5 to 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 50      Examples are substantially exceeded,
side-reactions will occur to an increasing extent,    50            45 and
these reduce the yield or disadvantageously 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 [err] to [err] are therefore preferred in the
reaction according to the invention, of the 55      carboxvlic acids of the
general formula (48), modified at the carboxyl group, with         55 the
6-arrinopenicillanic acid or the silylated 6-aminopenicillanic 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 group, can it be                      50 60
advisable preferably to carry out the process at reaction temperatures
below [err] In    60 tie reaction, according to the invention, of the
carboxyiic acids of the general formula (48), modified at the carboxyi
group, vith the 6-aminopenicillanic acid or the com- pounds of the general
formulae (46) and (47), the reactants can be reacted in equi- molar
amounts. It may however be advisable to use one of the two reactant in
excess                     55 65      in order to facilitate the
purification of the desired penicillin, or its preparation in a  65    8
1,301,962                                          9 pure form, and to
increase the yield. Thus it is, for example, possible to employ the
6-aminopenicillonic cold or the compounds of the  general formulae(46) and
(47) in an excess of 0.1 to about 0.4 mol equivalent and thereby to achieve
better utilisation of the carboxylic acids of the general formula (48).When
working up the reaction 5           5       mixture and isolating the
pcnicillin, 6-aminopenicillanic acid which mav be present     5 can be
easily removed becau-se of its good solubility in aqueous mineral acids.
Any carboxylic acid [see formula (4S) which may be preenr can, on the other
hand, only be separated with much greatcr difficulty from the penicillin
formed. The amount of bases added in the reaction according to the
invention, of the 10          10       carboxylic acids of the general
formula (48), modified at the carboxyl group, with      10
6-amino-penicillanic acid or the comnounds of the general fornulae (46) and
(47) is for example determined by the desired maintenarce of a particular
pH. Where a pH measurement and adjustment is not carried our, or is not
possible or sensible because of the absence of sufficient amounts of watcr
in the diluent, about 0.5 to 2.0 nol 



equivalents of base are added in the case wilere the compounds of the
general            15 formula (46) or (47) are used, and about 1.5 to 2.5
mol equivalents of base are added in the case where 6-aminopenicillanic
acid and an anhydrous reaction medium are used. The working up of the
reaction batches for tise manufacture of the penicillins according to the
invention, and of their salts, in all cases takes place in the manner 20
20       generally known for penicillins.
20 The carboxylic acids of the general formula (48) can be modified at the
carboxyl group, according to the invention, bv reacting them with about one
molar equivalent of a compound of one of the general formulae (49), (50),
(51) er (52) in an anhydrous, inert organic solvent in the presence of
about one molar equivalent of a base, prefer- 25           25       ably a
tertiary organic base, at a temperature of about --60 C. to t300 C.,
prefer-     25 ably -30 C. to  5  C., most preferably [err] The forms of
the carboxylic acids, modified at the carboxyl group, which are thereby
produced are preferably not isolated, but used, together with the solvent
in which thev are present, for the reaction with the 6-aminopenicillanic
acid or the compounds of the general 30           30       formulae (46) or
(47). If the reaction mixture for the reaction with the amino-           30
penicillanic acid contains water, organic solvents which are miscible with
water, for example acetone, tetrahydrofurane, dioxane, dimethylformamide,
dinmerhylsulphoxide or hexamethylphosphoric acid triamide, are
preferentially used as solvents for the reaction of the carboxylic acids
(48) with the compounds (49), (50), (51) or (52). If 35
the reaction mixture for the reaction with 6-aminopenicillanic acid does
not contain    35 any water, or if the reaction mixture for the rcaction
with compounds of the general formulae (46) cr (47) is concerned, solvents
such as, preferably methylene chloride or chloroform are also used, in
addition to the solvents mentioned. According to the invention it is also
possible to modify the carboxylic acids of 40           40       general
formula (48) at the carboxyl group by convcrsion into the derivatives of
the      40 general formula: -- [err] in which A, B, [err] and U are as
defined above. 0                       This is expediently done by first
converting a compound of the general formula 45       (54):--
45 U HO-N=C<                                      (54) U 55 in an
anhydrous, inert organic solvent, for example acetone, tetrahydrofurane,
methylene chloride. dioxanc, chloroform or dimethylformamide, in the
presence of at least, and preferably, one mol equivalent of a tertiary
base, preferably trierbylamine, at tern- 50      peraturcs of about [err]
preferably -l0   C., into an intermediate         50 product by means of
one mol equivalent of thionyl chloride, with one mol equivalent of base
hydrochloride being formed. This intermediate product, the constitution of
which is unknown, is not isolated. but is reacted in the presence of a
further molar equivalent of an organic base, aiso preferably triethylamine,
with one molar equivalent 55       of the carboxvlic acid of general
formula (48) at a temperature of about [err] to      55 65   



10                                          1,301,962
10    11 [err] preferablv -10  C. to [err]After the base hydrochloride has
been removed by filtration the appropriatc compound of the general formula
(53) can be isolated by evaporating off the solvent and can optionally be
purified by recrystallisa- tion from inert solvents or, if the substance is
no crystalline, by brief washing of a 5       solution, for cxample in
ether or benzene, with an aqueous bicarbonate solution at as  5         5
low a temperature as possible. The 6-aminopenicillanic acid used as
starting material in the process of the invention can be obtained by known
methods, for instance by fission of pcnicillin-G, either by microbiological
or bv chemical means. 10          The carboxylic acids of general formula
(48) can be obtained from the amino-acids  10        10 of the general
fonnula: [err]                            (55) B 15 by reaction with the
compounds of the general formula: - A-CO-W
(56) 15      in which general formulae (55) and (56) A, 13 and W  are as
defined above.             15 The compounds of the general formula (56) in
which W  stands for halogen, can                20      ar be obtained by
processes described in German Offeniegungschrift 1,793,287, in Gcr-
ar- man Patent No. 1,259,871 and in U.S. Patcnts Nos. 3,275,618 ani
3,337,621. Furthermore, some of the compounds of general formula (56) in
which W  stands for                       to 20      halogen can be
obtained from the corresrponding amide by metallization at the amide    20
nitrogen atom with methyl lithium, followed by reaction with phosgene.
25 The compounds of gencral formula (56) in which W is halogen and A is can
be obtained from the cyclic ureas of general formula: 0 [err] in which Q is
as defined above, and phosgene. The reaction is illustrated in the
Examples. The production of the reagents of the general formulae (49), (50)
and (52) is described in the literature [see J. Med. Chem. 9, (1966), p980;
Eer. 96, (1963) p2681; 30      Tetrahedron 17, (1962), pll4]. The reagent
of general formula (51, can be obtained     30 from N,N'dimethvylethyl can
diamine after converting it into the N,N'-bis--trimethylsilv1 compound,
reacting this with phosgene to give the corresponding cyclic urea, and
reacting the latter with phosgene. The penicillins according to the
invention can also be obtained from the carboxylic 35      acids of the
general formula (48) and 6-aminopenicillanic acid, or the silvlated
6-amino-  35 penicillanic acids [see general formulae (46) and (47)] by the
known methods of pcptide chemistry (see E. Schrbder & K. Luble, " The
Peprides ", Methods of Peptide Synthesis, Vol. I, pages 76-128). This
method of production is however inferior to that of the present invention.
40           On attempring to obtain some of the penicillins according to
the invention via    40 the acid chlorides, prepared in the usual manner
from the acids (genera] formula 48) and thionvl chloride, and
6-aminopenicillanlic acid, we obtained a mixture of several penicillins
amongst which the desired penicillin, [identified by a preparation via a 



different, unambiguous route (from ampicillin  and the corresponding acid
chloride 45      [err] compare general formula (48)1 was either not present
at all or only pre-   45 sent in very small amounts. This was deduced from
a comparison of the " in vitro"    10     11
1,301,962                                               11 bacterial [err]
of the thin layer chromarogram. In an experiment to obtain the penicillins
according to the invention via the mixed anhydride, prepared in the usual
manner from the acids by means of chloroformic acid ethyl [err] and
aminopeniciilanic a                          acid, it was only possible to
isolate ethoxycarbony]-penicillin in a vield of 20%P. as       5          5
The chemothle apeulic activity of the new penicillins was tested in vivo
and in         5 vitro. The in vitro inhibition valucs  [err] inhibition
concentration (see Table 1) were decrmined in a liquid medium in the test
tube series dilution test, with readings being taken after 24 hours'
incubation a [err]. The MIC is indicated by the nou-turbid test tube in thz
dilution series. A complcte medium of the following 10         10
composition was used as the nutrient medium:
10 Lab Lemco (OXOID'                      10 g Peptone (DIFCO)
10 g NaCl                                      3 g D-(+)-Dextrose (MERCK)
10 g 15                        Buffer pH 7.4                         1000
ml.                              15 (The words OXOID, DIFCO  and MERCK  arc
Registered Trade Marks). The spectrum  of action cncompasscs boh Gram
negative and Gram-positive bacteria. The particular advantage of the
penicillins according to the invention is that 15                  they are
effective both in viro (see Table 1) and in animal experiments against a
20       ampicillin-rcsistant  and  carbeniciliin--rcsistant  Klebsiella
bacteria  and  against     20 ampicillin-resistant Proteus bactcria.
Furthermore, ampicillin-resistant varieties of Pscudomonas are attacked in
Titro and in vivo. The concentrations required  for destruc- r
tion of the bactr;ia are reached in the scrum after parentcral
administration. 20                        The effect, which is gencrally
excellent, is achieved both on a single administra- 25       tion and on
repeated admininistration. The penicillins according to the invention are
25 stable to acid. Sone of the new penicillins arc very well tolerated,
which is made particularly clear through the extremely high dose which in
these cases is tolerated, without complication, on intravenous
admininistration into the vein of the tail. 25 40 45    12
1,301,962                                       12 [err]    12 



13                                             1,301,962
13 [err]    14
1,301,962                                                            14
15    14        15                                             1,301,962
15 suspensions, clixin, syrups, drops, granuies and [err], ether
free-flowing or coin- pressed into tables. The penicillins and
pharmaceutically accpetable salts of the  present invention may be
administered pererally. 5            One grour of preferred pharmanceutical
compositions of the invention are there-      5 fore those adapted for oral
administration. The diluent and carriers used are prefer- ably therefore
those that aapt she active ingredient or orai admninistra- tion. Examples
of iuch diluents and carriers are soid VC1icles, excipients and lubricants
such as glucose, lactcsc and sucrose, corn and poatat starch, sodium
carboxymethyl 10       cellulose, ethlyl  ccllulose and cellulose ac
Powdwein, powdered gmm tragacanth, gelatin,        10 alginic acid, agar,
sicaric acid, sodium  ca lium  enld m1agnesium  stcarat;s, sodium lauryl
sulphate, polvvinylpyrollidone, sodium citrate, calciuum  carbonate,
dicalcium phosphate, and certain types of alumina. The pharmaccutical
conpositions of the invention may al-o contain other non- 15       toxic
adjuvants and modifiers such as dyes, surfactants, perfumes. flavouring
agents,          15 preservatives and biocides. The compounds and
pharmaceutically acceptabic salts of the invention may also be administered
parenterallv for example by intramuscular, SUBCUTANEOUS of intra- venous
injection, or. if necessary, as a continuous drip infusion. A group of
preferred 20        pharmaceutical compositions of the invention are
therefore those adapted for parenteral     20 injection. The diluents and
carriers used are thereforc preferably those that adapt tie active
ingredicnt for parenteral administration. Examples of such diluents and
carriers are solvents and suspending diluents such as water and
water-miscible organic solvents in particular seasame oil, groundnut oil
aquceous propylene givavl and N.N'-dimethyl 25      formamide. A  preferred
example of a pharmaccutical composition of the inventin            25
adapted for parenteral admiistratron is a sterile isotonic saline aqueous
solution of the activc ingredient, which mav be buffered with a
pharmaceutically acceptable buffer. The solution may oe rendered isotonic
in any known manner, for example by the incorporation of sodium  chloride
and/or glucose. Such soluti6ns can be administered as a single dose or as a
continuous drip infusion or divided into a            30 series of doses.
In oral and parenteral administration a dose of 25,000 to 1,000,000 units
per kg. body weight is appropriate. The present invention also provides
antibiotic medicaments in dosage unit form 35       as hereinafter defined
comprising as an active ingredient at least one penicillin of         35
general formula (1) given above or a pharmaccutically acceptable salt
thereof either alone or in admixture with a pharmaccutically acceptable
solid or liquid diluent or 



carrier. In this case the diluent or carrier is prefcrably as defined above
but can also be water or another common solvcnt. The expression "
medicament in dosage unit form " as used in the pe.sent speci-          40
fication means a medicament in the form  of discrete portions each
containing a unit dose or a multiple or sub multiple of a unit dose of the
active ingredient(s) for example, one, two, three or four unit doses or a
half, a third or a quarter of a unit dose. A "unit dose " is the amount of
the active ingredients) to be administered 45       on one occasion and
will usually be a daily dose, or for example a half, a third, or a     45
quarter of a daily dose depending on whether the medicament is to be
administered once or, for example, twice, three times, or four times a day.
The discrete portions constituting  the medicament in dosage unit form  can
include a protective envelope. The active ingredient can be undiluted
andcontained 50       in such an envelope, or can be mixed with a
pharmaceutically acceptable solid or              50 liquid diiuenc  or
carricr as defined above. Such portions can for example be in  mono- lithic
coherent form, such as tablets, lozenges, pills, suppositorics, or dragees;
in wrapped or concealed form, the active ingredien-s being within a
protective envelope, such as wrapped powders, cachets, sachets, capsul s,
or ampoules; or in the form of 55       a sterile solution suitable for
parenteral injection. such as ampoules of butfered,         55 isotonic,
sterile, pyrogen-free aqueous solution; or in any other form known in the
art. As stated above, perorai administration is one preferred form of
administration for the new penicillins of general formula (1) and their
salts. Preferrcd medicainents in 60       dosage unit form  according to
the invention are tllereforc those adaDted for oral            60
administration, such as tablets, pills. [err] capsules, and cachets, as
well as wrapped powders containing the active ingredient in powdered form
with a powdered diluent or carricr for suspension in water before being
taken.    17 16                                           1,301,962
16 -           As stated above, [err] preferred  mode of administration for
the new penicillins and their pharmaceutcaily acceptable salts is
parenteral administration. Preferred medicaments in dosage unit form
according to the invention are therefore those adapted for parenteral
injection, Such as ampoules containing a measured quantity of
5 5       a sterile isotonic salic. injectable [err] solution of the new
active ingredient, which  5 may be buffered with a pharmaceutically
acceptable buffer. A particularlv preferred medicamrent in dosage unit form
according to the invention is dry ampoules each con- taining a unit dose or
a multiple or Sub-multiple of a unit dose of one of the new penicillins and
pharmaceutically acceptablc saits according to the invention. Such
10 10      ampoules may be used at the place and time of administration for
making up                 10 parenterally injectable solutions. The
preferred unit dose for parenteral and peroral administration of the
medica- ments of the invention is 1,250,000-90,000,000 units per person of
active ingredient. The following Examples illustrate the invention but do
not limit it. 15           The [err]-lactam  content of the penicillins was
determined  iodonietrically in the     15 following Examplcs. All
substances described here showed an IR specturn correspond-
15 



ing to their structure. The NMR spectra of the penicillins were recorded in
CD,OD solution; the signals indicated in the Examples correspond to the
y-szale; they agree with the particular structurc. -20           The
figures quoted in the Examples for the effectiveness against certain
bacteria      20 (units/ml) are minimum inhibitory concentrations in the
test tube series dilution test after 24 hours' incubation. in the case of
the data: " Effectiveness in Animal Experiments", "A" denotes
20 that the particular penicillin is more effective than ampicillin when
used subcutaneously 25       in mice against Proteus vulgaris 1017, and " B
" denotes that it is more effective than   23 ampicillin and carbenicillin
against Klebsiella aerobacter 63. In calculating the analytical data, the
water content of the penicillins was taken into account.
25 Example 1 30                      Sodium
D-[err]-(3-acetyl-3-allylureido)-benzylpenicillin:                     30
5.5 parts by weight of [err](3-acetyl-3-allyl-urcido)-a-phenylaceric acid
were dis- solved in 50 parts by volume of dichloromethane, with exclusion
of moisture, and 2.0 parts by weight of triethylamine were added whilst
cooling. The mixture was now cooled to between [err] and 3.6 parts by
weight of tetramethylchloro- 35      formamidinium  chloride were added as
several portions over the course of a few           35          30 minutes.
Thereafter, the mixture was stirred for 30 minutes at this temperature and
any insoluble matter was filtered off without the solution rising to above
0 C. The filtrate was coolcd to - [err]  C. and added all at once to a
solution of 4. 1 parts by weight of 6-aminopenicillanic acid and 3.4 parts
by weight of tricthylamine in 50 parts by 40       volume of
dichloromethane, cooled to [err] [The aminopenicillanic acid was
40 stirred for 1.5 hours at room  temperature with the triethyiamine and 2
parts by                      35 weight of a molecular sieve (Zeolite VS
[err] which had been ground in a mortar; thereafter, the mixture was
filtered whilsr excluding moisture, and tie filtrate was employed for the
reaction The combined solutions were left to stand for one hour 45       at
[err] C. and subsequently pourcd into 100 parts by volume of water. The pH
value         45 was adjusted to 6.5. the dichloromethanc phase was
separated off, and the aqueous                  40 phase was covered with
200 parts by volume of a 1: 1 mixture of ethyl acetate and ether.
Suliicient 2 N  hydrochloric acid was added. whilst stirring vigorously and
cooling with ice, to obtain a pH value of 2.0 in the aqueous layer. The
organic phase 50      was separated off, washed with 2X40 parts by volume
of water and dried for two           50 hours over [err] in a refrigerator.
20 parts by volume of a I M solution of sodium 2-ethvlhexnoate in ether
containing  methanol were now added, the mixture was largely
45 concentrated in vacuo at [err] the residue was taken up  in just
sufficient methanol, and the sodium  salt of the penicillin was
precipitated by adding excess ether whilst 55      shaking vigorously.
55 Yield: [err] [err] content: 81%. C     1-1     N        S
50 Calculated:    51.4    5.3    10.9    6.2 60       Found        51.5
6.0    10.3    5.5                                                  60
According to the IR spectrum  and thin laver chromatogram, the product was
identical with a comparison sample prepared from ampicillin and
N-acetyl-N-allyl-                    SS carhamic acid chloride. 



17                                         1,301,962
17 16 Example 2 Sodium  D-{3-y-chhrobutvrvl-3-melwiurcic)-benr,.Thenicil n:
A solution was prepared, as described in Example 1 from  6.25 parts by
weight of D-[err](3-y-chloromyryl-3-methylueido)-phenylacetic acid and  3.6
parts by weight of 5       tetramethylchloroformainidinium  chloride, and
was [err] for 1.5 hours at -5  to              5 --10 C. Thereafter it was
combined N ith a solution of 4.1 parts by weight of 6- aminopenicillanic
acid and 3.4 parts by weight of triethylamine in dichloromethane, which was
stored for one hour at room temperature. Thereafter the mixture was worked
up as described in Example 1. 10       Yield: 62%.
10 10                  [err]-Lactam content: 84%. C       H       Cl      N
S Calculated:   48.0    5.1    6.4    10.2    5.8 Found:         48.1
5.2    5.8        9.9    6.4 15 15       NMR signals at [err]=2.3-2.9 (5
H), 4.45 (1 H), 4.55 (2 H), 5.8 (1 H), 6.4 (2 11),            15 6.75 (3
11) 7.3 (2 H), 7.9 (2 II) and 8.5 ppm  (6 H). Example 3 20
If, in the procedure of Example 2, the
D-a-(3-y-chlorobutyryl-3-methylureido)- phenylacetic acid used there is
replaced by 0.02 mol of:- 20
D-a-(3-[err]-chlorpropionyl--3-methyl-ureido)-phenvlacetic acid,
20 D-[err]-(3-trifluorobutryl- 3-methyl-ureido)-phcnvlacetic acid, 25
D-a-(3-y-trichlorobuntyry1-3-methyl-ureido)-phenylaceiic acid,
D-[err]-(3-y-trichlorobutyryl-3-[err]-chloroethyl-ureido)-pheny lacetic
acid, D-[err]-(3-cinnamoyl-3-methyl-ureido)-phenvlacetic acid,
- 25       D-a-(3-[1,2,5,6,-tetrahydrobenzoyl]-3
.methly-urcido)-pbeylacetic acid cr
D-a-(3-hexahydrobenzoyl-3-methyl-ureido)-phenylacetic acid, 30 the
following penicillins are obtained in the form of their sodium salts:-
[err] D-a-(3-y-trifluorobutvryl-3-methyl-ureido,-benzylpenicillin, 3
30
D-[err]-(3-[err]/-trichlorobutyrvl-3-methvl-ureido)-benzylpenicillin,
30
D-[err]-(3--y-trichlorobutyryl-3-[err]-chloroethyl-ureido-benzylpenicillin,
D-[err]-(3 -cinnamoyl-3 -methy1-ureido)-benzylpenicillin, D-a-(3- [
1,2,5,6-tetrahvdrobezoyl] -3-methvl-urci o)-benzylpenicillin or
D-[err]-(3-hexahydrobenzoyl-3-methyl-ureido)-benzylpenicillin. 40 35
Example 4                                               35 Sodium
DL-[err]-(3-benzoyl-3-methyl-ureido)- 4-methylbenzylpenicillin: This
penicillin was prepared, as described in Examples 1 and 2. from 5.5 parts
by weight of D,L-[err]-(3-benzoyl-3-methyl-ureido)-p-tolyl-aet.ic acid, 3
parts by weight of 45                   tetramethyl-chloroformarnidinium
chloride and 4.35 parts b. weight of 6-aminopenici!- 



40   lanic acid.
40 Yield: 59%. [err]-Lactam content: 84[err] C     H       N        S
Calculated:   54.5    5.3        9.7    7.9 45       Found:         54.9
5.9       9.5   (5.6) NMR 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). Effectiveness in Animal Experiments: A and B.
Example 5 50           Sodium
D,I.-(3-[err]-chlorobutyryl-3-methyl-ureido-(2-thienyl)-methylpenicillin:
50 This penicillin was prepared, in thc manner described in Examples 1 and
2, from 60                    5.9 parts by weight of
D,L-(3-y-cnlorobutyryl-3 -methyl- ureido- 2-thienyl)-acetic acid, 3,5 parts
by weight of  tetramethylchloroformamidinium chloride and 4.06 parts by
weight of 6-aminopenicillanic acid. -                             Yield:
64%.
55    18                                             1,301,962
18        19 [err]actain content: [err] NMR  signals at [err] 6.7   1',,
7.2 (2 H) 7.9 (2 H) and 8.4 ppm, (6 H). Effectiveness in Animal
:Expcriments: B. 5 5                                               Examuple
6                                                5 If, in the procedure of
Example 1, i}he D-.eW-3-acetvi-3-allyl-nlr.ido)-pheinylacetic acid used
there is replaced by: 0.02 mol of:
[err]-(3-acetyl-3-methylureido)-p-tolylacetic acid,
[err]-(3-acetyl-3-methylureido)-p-chlorophenylacetic acid
10 10       [err]-(3-acetyl-3-methylureido)-p-methylsulhenylphenylacetic
acid,                      10
[err]-(3-acetyl-3-methylureido)-p-methoxyphenylacetic acid
[err]-(3-acety1-3-methylureido)-o-chlorophenylacetic acid,
[err]-(3-acetyl-3-methylureido)-m-iodo-phenylacetic acid,
[err]-(3-acetyl-3-methylureido)- 2,6-dichloro-phenylacetic acid, 15
[err]-(3-acetyl-3-methylureido)-2,6-dimethoxy-phenylacetic acid,
15         15 [err]-(3-acetyl-3-methylureido)-2,4-dibromo-phenylacetic
acid, [err]-(3-acetyl-3-methylureido)-m-methyl-phenylacetic acid,
[err]-(3-acetyl-3-methylureido)-2,6-dimethyl-phenylacetic acid,
[err]-(3-acetyl-3-methylureido)-2-chloro-6-fluoro-phenylacetic acid, 20
[err]-(3-acety1-3-methylureido)-2-thienyl-acetic acid or
20 [err]-(3-acetyl-3-methylureido)-3-thienyl-acetic acid,
20 the sodium salts of the following pcnicillins are obtained:
[err]-(3-acetyl-3-methylureido)-p methylbenzylpenicillin,
[err]-(3-acetyl-3-methylureido)-p-chloro-benzylpenicillin, *5
[err]-(3-acetyl-3-methylureido)-p-methylbenzylpenicillin,
25         25 [err]-(3-acetyl-3-methylureido)-p-methylbenzylpenicillin, 



[err]-(3-acetyl-3-methylureido)-o-chlorobenzylpenicillin,
[err]-(3-acetyl-3-methylureido)-m-iodobenzylpenicillin,
[err]-(3-acetyl-3-methylureido)-2,6-dichlorobenzylpenicillin,
30 30        [err]-(3-acetyl-3-methylureido)-2,6-dimethoxybenzylpenicillin,
30o [err]-(3-acetyl-3-methylureido)-2,4-dibromobenzylpenicillin,
[err]-(3-acetyl-3-methylureido)-m-methylbenzylpenicillin
[err]-(3-acetyl-3-methylureido)-2,6-dimethyl-benzylpenicillin,
[err]-(3-acetyl-3-methylureido)-2-chloro-6-fluoro-benzylpenicillin, 35
[err]-(3-acetyl-3-methylureido)-[err]-2-thienylmethylpenicillin or
[err]-(3-acetyl-3-methylureido)-[err]-3-thienylmethylpenicillin.
35 Example 7- Sodium
D-[err]-(3-methoxycarbonyl-3-methyl-ureido)-2,6-dichiorobenzylpenicillin
1.35 parts by weight of [err]chloride were dissolved 40       in 1 5 parts
by volume of dichloromethane and cooled to [err] whilst excluding
40 moisture 2.4 parts by weight of
D-a-(3-methoxvcarbonvl-3-methyhl-ureido)-2,6-dichloro- phenylacetic acid,
in a little methylene chloride, were added to this solution. A solution of
1.04 parts by volume of triethylamine in 5 parts by volumc of
dichloromethane was now  added dropwise at -5' C. over the course of 30
minutes. After a further 40                            45 45       minutes
at [err] the mixture was combined with a solution of the triethylamine salt
45 from  2.22 parts by weight of 6-aminopcnicillanic acid and 1.6 parts by
volume of triethylamine in 25 parts by volume of dichioromethane, cooled to
-20  C. The mixture was now stirred for 30 minutes at [err] with a further
0.4 part  by volume of triethylamine being added after 15 minutes.
Thereafter, the mixture was stirred 50       for a furthicr 30 minutes at
room temperature and poured into water, the aqueous layer
50 was separated off at pH 6.5, and the sodium  salt of the penicillin was
isolated as           50 described in Example 1. Yield: 28%. [err]-Lactam
content: [err] 55       NMR signals at r= 2.6 (2.1 H), 2.7 (0.9 11), 3.4
(0.7 H). 3.8 (0.3 H), 4.35-4 .50 (2 H),     55          55 5.8 (1 H), 6.15
(3 H), 6.8 (2.1 H), 6.85 (0.9 H) and 8.45 ppm (6 H).    18       19
I    9 1,,01 92                                     19 ".]a;llp!0.' Sodium
[err]([err]-methoxycarbonyl-3-methylureido)-2,6-dichlorobenzyl penicillin:
This pericillin was prepared, in the manner described in Example 7, from
3.1 parts by weight of [err](3-
methoxycarbonyl-3-methylureido)-2,6-dichlorophenylacetic 5       acid, 1.74
parts by weight of tetramethylchloroformamidinium  chloride and 2.87 parts
5 5                by weight of 6-aminopenicillanic acid. Yield: 47%
[err]-Lactam content: 92%. NMR signals at [err]=2.6 (1.8 I-1), 2.7 (1.2 H),
3.35 (0.6 II), 3.8 (0.4 H), 4.4 (2 H), 10                          5.75 (1
H), 6.15 (3 H), 6.S (1.8 H), 6.85 (1.2 H), and 8.4 ppm  10 10
(6 H). Example 9 



Sodium
D,L-[err]-(3-methoxycarbonnyl-3-methyl-ureidc.)-2,6-dichlorobenzvlpcnicilli
n: A solution of 5.0 parts by weight of
DL-a-(3-methoxycarbony-1-3-methylureido)- 15       15
2,6-dichlorophenylacetic acid in 10 parts by volume of acetone was added
dropwise,  15 at 00 C., to a suspension of 3.0 parts by weight of finely
ground tetramethylchloroform- amidinium  chloride in 20 parrs by volume of
dry acetone. After 5 minutes, the mixture was cooled to [err] and 2.1 parts
by volume of triethylamine in 10 parts by volume of acetone were added
dropwise, s!owly and uniformly, over the course of 20                30
minutes whilst excluding moisture. The mixture was kept at 0' C. for one
hour,     20 20      whilst stirring, and thereafter the precipitate was
filtered off without the solution rising to above [err] The filtrate was
now added, in several portions, to a solution of 3.23 parts by weight of
6-arninopenicillanic acid in 25 parts by volume of [err] strength aqueous
tetrahydrofurane (sufficient 2 [err] being added for solution 25      just
to occur [err] whilst keeping the pH  value at between 7.5        25 25
and 8.0 by adding 2 N NaOH. The mixture was allowed to come to room
temperature whilst stirring, where it was stirred until no further addition
of sodium  hydroxide solution was necessary for maintaining the pH value of
7.5 to 8.0 (1 to 2 hours). Thereafter, the pH value was lowered to 6.5 with
a little dilute hydrochloric acid, 30      20 parts by volume of water were
added, and the tetrahydrofurane was evaporated      30 30
off in vacuo at room temperature. The aqueous solution which remained was
extracted once with 25 parts by volume ef ether and covered with 50 parts
bv volume of a 1: 1 mixture of ethyl acetate and ether. 'The solution was
acidified to pH  2.0 with dilute hydrochloric acid whilst cooling with ice,
and the organic phase was separated off. The latter was twice washed with
10 pa-ts by volume of water at a time. dried over  35 35      MgSO., for 4
hours at [err] and filtered. The soditim  salt of the penicillin was 35
precipitated by adding 15 parts by volume of a I molar solution of sodium
2-ethyl- hexanoatc in ether containing methanol. The solvent was almost
completely distilled from  the mixcure in vacun at [err], the residue was
taken up in the minimurn 40      possible amount of methanol, and the
product was precipitated by adding ether. After    40 standing for one hour
at [err] C., it was filtered off, washed with ether containing 40
methanol and subsequently dried for several days over [err] in a vacuum
desiccator. Yield: [err] [err]-Lactam content: 68%. 45
C       H      Cl       N      S                                        45
45                 Calculated:    41.3    4.2    12.2    9.6    5.5 Found:
41.1    5.0    14.0    9.0    4.9 NMR signals a =2.5 (1.95 H), 2.6 (1.05
H), 3.35 and 3.40 (0.65 H), 3.8 (0.35 H), 4.45 (2 H), 5.8 (1 H), 6.2 (3 H),
6.75 (1.95 H), 6.8 1.05 H) 50                          and 8.4 ppm (6 H).
50 50 Example 10 A.
D-[err]-(3-Methloxycarbonyl-3-methyl-urcido)-phenylacetic acid: 15.1 parts
by weight of [err] were stirred for 15 minutes with 20.2 pans by weight of
triethylamine in 180 parts by volule of a 3: 1 mixture of 55         55
dimethylsulphoxide and water. 15.2 parts by weight of
N-methoxycarbonyl-N-methyl - carbarnic acid chloride in 30 parts by volume
of dry acetone were now added dropwise witbin 30 minutes in such a way that
the temperature did not cyceed [err]. The mixture was stirred for a further
2 hours, 200 parts by volume of water were then 



added and the whole was acidificd to pH 2 with dilute hydrochloric acid.
Thereafter    20                                1,301,962
20 21 the mixture was extracted threce times with 120 parts by volume of
ethyl acetate at a time, and the organic phase was washed with 50 parts by
volume of water and dried over [err] After filtration, the solvent was
distillcd of in vacuo, and remnants of dimethysulphoxide were stripped off
at [err] and 0.1 mm Hg. The glassy oil, 5       which was left in 73%
yield, was pure methuxycarbonyl-methyl-urcidcphenylacetic    5 acid,
according to the NMR spectrum.
5 C   H   N Calculated:    54.0    5.3    10.5 Found:        54.9    5.6
9.6 10      NMR signals at [err]=0.4 (1 H), 2.4-2.8 (5 H), 4.65 (1 H), 6.2
(3 H) and 6.9 ppm (3 H).     10 10 B.  Sodium
D-tr-(3-methoxycarbonyl-3-methyl-urcido)-benzylpenicillin: This penicillin
was prepared as described in Examplc 7, from 5.3 parts by weight of
D-[err]-(3-methoxycarbony]-3-methyl-ureido)-phenylacetic acid, 3.4 parts by
weight of tetramethylchloroformamidinium chloride and 4.0 parts by weight
of 6-amino-penicil- 15      lanic acid.
15 Yield: 63%.
15 [err]-Lactam content: 69%. NMR signals at r=2.3---2.9 (5 H), 4.45 (1 H),
4.5 and 4.55 (2 H), 5.8 (1 1-1), 6.2 (3 H), 6.85 (3 H) and 8.45 ppm (6 H).
20           The Table which follows compares the anti-bactcrial action of
this product (A) with that of the penicillin (B) prepared from ampicillin
and N-methoxycarbonyl-N-                20 methyl-carbamic acid chloride,
and with the product (C) which was prepared accord-     20 ing to the
instructions of Example 27: Type of Bacterium              Effectiveness
[uniis/ml]                              25 (A)          (B)           (C)
Escherichia coli 14                12.5           6.25         100
Escherichia coli 183/58            50           25            200
Pseudonionas aerug. Bonn           50           25           >400
30 Pseudonionas aerug. Walter         50          25          >400
Klebsiclla K 10                   200          200          >430 Klebsiella
63                      200          200          >400
35 Staphylccoccus aureus 133            1.56      1.56             6.25 25
Example 11                                            25 A.
I)-(-(3-Isopropoxvcarbonvl-3-methylureido)-phcilylacetic acid: 15.1 parts
by weight of D(-)-C phenylglycine were dissolved in 250 part by
40 volume of 50% strength aqueous dioxane by adding sufficient dilute
sodium hydroxide solution. Thereafter the pH value was lowered to 7.8 with
2 N HCI, whereupon a      . 30      part of the phenylglyoine precipitated
in a finely  divided form. The mixture was         30 cooled to 0' C. and
18.0 parts by weight of N-isopropoxvcarbonyl-N-methylcarbamic acid chloride
in 30 parts by volume of anhydrous dioxane were added dropwise over
45 



the course of 30 minutes, the pH value of 7.5--8.0 being maintained by
simultaneous addition of 2 N sodium hvdroxide solution. The mixture was
subsequently stirred 35      at room temperature until no further addition
of alkali was necessary for keeping the  35 pH constant. 300 parts by
volume of water were now added and the solution was extracted once with 150
parts by volume of ether. Thereafter it was acidified to pH=2 with 2 N HCI,
and the cil which precipitated was taken up in several portions
50    20 21                                         1,301,962
21 of ethyl aceiate. The combined organic solutions were washed onee wilh
100 parts by volume of water and were dried for some hours over [err] After
fitration, thev were evaporated, and the oily residue was freed of dioxane
at [err] and 5               0.1 mm Hg. The glassy product was obtained in
[err] yield. It was completely pure, 5      according to the NMR spectrum
and the thin layer chromatogram.                        5 C   H   N
Calculated:    57.1    6.1    9.5 Found:        56.9    5.7    9.8 10
NMR signals at [err]0.3 (1 H), -P0.4 (1 H), 2.3--2.8 (5 H), 4.6 (1 H), 5.0
(1 H), 10                          6.9 (3 H) and S.75 ppm (6 H).
10 B. The following [err]-ureido-arylacetic acids were prepared as
described in Example 11 A: 1. D-a-(3-Acety1-3-allylurcido)-phenylacetic
acid from  8.1 parts by weight of N- 15              acetyl-N-allylcarbamic
acid chloride and 7.5 parts by weight of D(-)-C-phenyl- 15      glycine.
15 Yield: 100%. C       H      N Calculated:    60.8    5.9    10.1 Found:
60.3    6.1      9.8 20       NMR signals at [err]=0.0 (1 H),2.6 (5 H),
3.75-4.5 (1 H), 4.6 (1 H), 4.7-5.15 (2 H),  20 20
5.5--5.9 (2 H) and 7.7 ppm (3 H). 2.
D-[err]-(3-y-Chlorobutyryl-3-methylureido)-phenlacetic- acid from  9.9
parts by weight of N-y-chlorobutyryl-N-methylcarbamic acid chloride and 7.5
parts by weight of D(-)-C-phenyl-glycine. 25      Yield: 99%. 25 C   H   CI
N Calculated:    53.8    5.5    11.3    9.0 Found:       53.9    5.8
10.8    9.4 NMR signals at [err]= - 0.1 (1  H), 2.6 (5 H), 4.6 (1 H), 6.3
(2 H), 6.8 (3 H), 7.2 (2 H) 30                         and 7.9 ppm (2 H).
30 3 . DL-[err]-(3-Benzoyl-3-methylureido)-4-tolylacetic acid from 3.2
parts by weight of N-benzoyl-N-methylcarbamic  acid  chloride  and  3.8
parts  by  weight  of D,L-C-(4-tolyl) glycine. Yield: 90%. 



35      NMR 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. D-[err]-(3-methoxvearbonyl-3-methyiureido)-2,6-dichlorophenylacetic
acid from  1.75 25               parts by weight of
N-acetyl-N-methvl-carbamic acid chloride and 3.31 parts by weight of
D(-)-C-(2,6-dichlorophenyl)-glycine hydrobromide. [We assume that the acid,
40      which can be obtained from 2,6-dichlorobenzaldehyde via the
hydantoin in a manner      40 which is in itself known, and whi ch after
acylation or the amino group and splitting of the racemate with optically
active bases, followed by removal of the acylaiting group, 30
is obtained in a laevo-rotatory and a dextro-rotatory form, belongs, by
analogy to the known conditions in the case of C-phenylglycine, to the
1)-scries in the laco-rotatory 45       form, and to the L-series in the
dextro-rotatory form].                                45 Yield: 90%.
Melting point= [err] NMR signals at [err]=0.2 (1 -1), 2.5 (3 H), 3.6 (1 H),
6.2 (3 H) and 6.9 ppm (3 H). 35 5.
L-[err]-(3-Methoxycarbonyl-3-methyl-ureido)-2,6--dichlorophentylacteic acid
from  1.6 parts by weight of N-methoxycarboyl-N-methylcarbamic acid
chloride and 3.01 parts 50       by weight of L(+
)-C-(2,6-dichlorophenyl)-glycine hydrobromide.                     50
Yield: [err] NMR signals as indicated in Example 9.B.4.    22
1,301,962                                        22       23 6.
D,L-[err]-(3-Methoxycabonyl-3-methylurcido)-2,6-dichlorophzenylacetic  acid
from 3.03 parts by weight of N-methoxycarbonyl-N methyl-carbamic acid
chloride and 4.4 parts by weight of D,L-C-(2,6-dichlorophenyl)-glycine.
Yield: 78%. Melting point= [err] 5      NMR signals as indicated in Example
9.B.4. 7. D-a-(3-n-Butoxycarbonyl-3-methylureido)-phenylacetic acid from
9.7 parts by weight of N-n-butoxycarbonyl-N-methylcarbamic acid chloride
and 7.1 parts by weight of D-C-phenylglycine. Yield: 100%. 10
C      H      N                                                     10
Calculated:   58.4   6.5   9.1
10 Found:        58.6   6.9   9.5 NMR signals at r=0.5 (1 H), 2.6 (5 H),
4.65 (1 H), 5.8 (2 H), 6.9 (3 H), 8.0-9.0 (4 H) and 9.05 ppm (3 H). 15
8. DL-a-(3-Benzoyl-3-aliyl-ureido)4-methoxyphenyl-glycine  from  4.5  parts
by   15       15 weight of N-benzoyl-N-allyl-carbamic acid chloride and 3.6
parts by weight of D,L-C-(4-methoxyphenyl)-glycine. Yield: 70%. NMR signals
at [err]=0.6 (1 H), 2.5 (5 H), 2.7 (2 H), 3.0 (2 H), 3.8-4.5 (1 H), 20
4.6-5.2 (3 H), 5.6-5.8 (2 H) and 6.2 ppm (3 H).                20 20 9.
D-[err]-(3-Acetyl-3-benzylureido)-phenylacetic acid from 8.5 parts by
weight of N- acetyl-N-benzyl-carbamic acid chloride and 6.0 parts by weight
of D-C-phenylglycine. Yield: 92%. Melting point=183-1850 C. 



C     H      N 25      Calculated:   66.3    5.6   8.6
25 Found:        66.3    5.7   8.6
25 NMR signals at r= -0.1 (1 H), 2.6 (5 H), 2.7 (5 H), 4.55 (1 H), 5.0 (2
H) and 7.8 ppm (3 H). 10.
D,L-[err]-(3-Benzoyl-3-allylureido)-2,6-dichlorophenylacetic acid from 4.5
parts by 30      weight of N-benzoyl-N-allyl-carbamic acid chloride and 4.4
parts by weight of D,L-  30 C-(2,6-dichlorophenyl)-glycine.
30 Yield: 97%. C      II     Cl    N Calculated:   56.0    4.0   17.4   6.9
35      Found:        55.6   4.4    16.0   6.5
35 NMR signals at [err]=0  (1 H), 2.3-2.65 (8 H), 3.6 (1 H), 3.9-4.5 (1
II), 4.8-5.3             35      5 (2 H) and 5.6-5.9 ppm (2 H). 11.
D,L-a-(3-Acetyl-3-allylttreido)-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 Yield: 99%.
40 NMR signals at [err]=2.5-3.1 (3 H), 3.7-4.4 (I H), 4.3 (1 H), 4.6-5.1 (2
H), 5.5-5.7 (2 H) and 7.7 ppm (3 H). 12.
.D.L-a-(3-Dimethylaminocarbonyl-3-methylureido)-2,6-dichloro-phenylacetic
acid 45     from  3.3 parts by weight of
N-dimethylamino-carbonyl-N-methyl-carbanmic acid  45 chloride and 4.4 parts
by weight of D,L-C-(2,6-dichlorophenyl)-glycine.                  45 Yield:
86%. Melting point= [err] NMR signals at r=1.6 (I H), 2.5 (3 H), 3.7 (l H),
7.0 (3 H) and 7.1 ppm (6 H).    22       23
1,301,962                                          23 13. D,L - [err] - (3
- Methoxvcarbonyl - 3 - methylureido - 4 - methoxvphenylacetic acid from
3.0 parts by weight of N-melloxycarbonyl-N-methylcarbamic acid chloride and
3.6 parts by weight 1), L-C-(4-methoxyphenyl)-glycinc. Yield: 87%. 5 5
NMR signals at [err]=2.6 (2 H), 3.05 (2 H), 4.6 (1 H), 6.2 (6 H) and 6.8
ppm (3 H).        5 14. D,L - a - (3 - Dimethylaminocarbonyl - 3 -
methylurcido) - 4 - methoxy- phenylacetic acid from  3.3 parts by weight of
N-dimethylaminocarbonyl-N-methl- carbamic acid chloride and 3.6 parts by
weight of D,L-C-(4-methoxyphenyl)-glycine. Yield: 100%. 10 10      NMR
signals at [err]=2.0 (1 H), 2.6 (2 H), 3.05 (2 H), 4.6 (I H), 6.2 (3 H),
6.95 (3 H)    10 and 7.1 ppm (6 H). 15. D,L - a - (3 - Methoxycarbonyl - 3
- methylurcido) - 2 - thienylocetic acid from 3.0 parts by weight of
N-methoxycarbonyl-N-metlvlcarbamic acid hydrochloride and 2.9 parts by
weight of D,L-C-(2-thienyl)-glycine. 15        15      Yield: 100%.
15 NMR signals at r=0.4 (1 H), 2.5-3.1 (3 H), 4.25 ( 11), 6.2 (3 H) and 6.8
ppm (3 H). 



16. D,L - [err] - (3 - Dimethylanzinocarbonyl - 3 - methylureido) -
phcnylacetic acid from 3.3 parts by weight of
N-dimethylaminocarbony1-3-methyl-carbamic acid chloride 20
and 2.9 parts by weight of D, L-C-(2-thiienyl)-glycine. 20      Yield: 84%
20 NMR signals at r=1.9 (1 H), 2.5-3.1 (3 H), 4.3 (1 H), 6.9 (3 H) and 7.1
ppm (6 H). 17. D,L - a - (3 - Benzoyl - 3 - allylureido) - [err] - 2 -
thienylacetic acid from 4.5 parts by weight of N-benzoyl-N-allyl-carbamic
acid chloride and 2.9 parts by weight of 25
D,L-C-(2-thienyl)-glycine. 25      Yield: 96%.
25 NMR signals at [err]=2.5 (5 H), 2.5-3.1 (3 H), 3.8-4.5 (2 H), 4.8-5.3 (2
H) and 5.5-5.8 ppm (2 H). 18. DL - a - (3 - y - Chlorobutyryl - 3 -
methylureido) - 2 - thienylacetic acid from 30                4.0 parts by
weight of N-y-chlorobutyryi-N-methycarbamic acid chloride and 2.9 30
parts by weight of D,L-a-(2-thienyl)-glycine.
30 Yield: 99%. NMR signals at r=2.5-3.1 (3 H), 4.2 (1 H), 6.35 (2 H), 6.7
(3 11), 7.2 (2 H) and 7.9 ppm (2 H). 35 19. D,L - [err] - (3 - [2 - Furoyl]
- 3 - methyl - urcido) - 2 - thienylacetic acid from 35      5.6 parts by
weight of N-(2-furoyl)-N-methvl-carbamic acid chloride and 4.7 parts by
35 weight of DL-C-(2-thicnyl)-glycine. Yield: 100%. 20.
D-[err]-(3-Allyloxvcarbonyl-3-methylureido)-phenylacelic 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: 88%. NMR signals at [err]--1.8 (1 H), +0.4 (1 H), 2.6 (5 H),
3.7-4.3 (1 H), 4.4-4.9 (3 H), 5.3 (2 H), and 6.85 ppm (3 H). 45
21. D - [err] - (3 - [3 - Nitro - 4 - methylbenzoyl] - 3 - methyl - ureido)
- phenylacetic 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 weight of D-C-phenylglycine. Yield: 46%. NMR signals at
[err]=1.6-2.8 (8 H), 4.6 (1 H), 6.8 (3 H) and 7.4 ppm (3 H).    25
1,301,962                                    24 24 22. D - a - (3 - [4 -
Methylbenanoy1  - 3 - methylureido) - phenylacetic acid from 13 parts by
weight of N-p-methylbenzoyl-N-methylcarbamic acid chloride and 9.2 parts by
weight of D-C-phenylglycine. Yield: 85%.
5 5       NMR signals at r=0.2 (I H), 2.4-2.9 (9 H), 6.65 (1 H), 6.9 (3 H)
and 7.6 ppm (3 H).  5 23. D,L - a - (3 - Benzoyl - 3 - methylureido) - 2.6
- dicidorophenylacetic acid from 7.2 parts by weight of
N-benzoyl-N-methylcarbamic acid chloride and 8.0 parts by weight of
D,L-C-(2,6)-dichlorophenyl)-glycinc. 



Yield: 100%. Melting point= 2000 C. 10      NMR 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 - methylureido) - 4 - metylstlphenylphenylacetic acid from
10.0 parts by weight of N-benzovl-N-methvlcarbamic acid chloride and 10.0
parts by weight of D,L-C-(4-methylsulphenylphenyl)-glycine. Yield: 73%. 15
NMR signals at [err] = 0.2 (1 H), 2.3-2.8 (9 H), 4.65 (1 11), 6.9 (3 H) and
7.5 ppm (3 H).  15 25. D,L - a - (3 - Ethoxycarbonyl - 3 - methyhlureido) -
4 - methy7sulphenylphenyl- acetic acid from  16.8 parts by weight of
N-ethoxycarbonyl-N-metllyl-carbamic acid chloride and 20.0 parts by weight
of D,L-C-(4-methy]sulphenylphenyl)-glycine.                    10 Yield:
85%  Melting point= [err] 20      NMR signals at [err]= 0.4 (1 H), 2.4-2.9
(4 H), 4.65 (1 H), 5.75 (2 I-1), 6.85 (3 H) and     20 7.55 ppm (3 II).
15 26. D,L - [err] - (3-[err]-Chloropropionyl - 3 - methylureido) -
(1,2,5,6 - tetrahydrophenyl- acetic acid from  18.4 parts by weight of
N-,[err]-chloropropionyi-N-methylcarbamic acid chloride and 15.5 parts by
weight of D,L-C-(1,2,5,6-tetrahydrophenyl)-glycine. 25      Yield: 73%.
25 NMR signals at r=0.6 (1 H), 4.3 (2 H), 5.7 (1 H), 6.2 (2 H), 6.8 (2 H)
and 7.7-8.8 ppm (7 H)-
20 27. D - [err] - (3 - [2 - Thienoyl]- 3 - methyl - ureido) - phenylacelic
acid from 9.0 parts by weight of N-(2-theonyl)-N-methyl-carbamic acid
chloride and 6.6 parts by 30      weight of D-C-phenylglycine.
30 Yield: 50%. 28. D - a - (3 - [3,5 - Dimethyl - isoxazol - 4 - oyl] - 3 -
methyl - ureido) - phenyl-          25 acetic acid from  8.5 parts by
weight of N-(3,5-dimethyl-isoxazol-4-oyl)-N-methyl- carbamic acid chloride
and 5.9 parts by weight of D-C-phcnylglycine. 35      Yield: 32%.
35 C.  Sodium
D-ce-(3-isopropoxycarbonyl-3-methylureido)-.benzylpcnicillin:
30 This penicillin was manufactured as described in Example 9 from 5.9
parts by weight of D-a-(3-isopropoxycarbonvl-3-methyl-ureido)-phenylacetic
acid, 3.7 parts by weight of tetramethylchloroformamidinium  chloride and
4.0 parts by weight of 6- 40      aminopenicillanic acid.
40 Yield: 45%. [err]-Lactam content: 86%. C      H       N        S
Calculated:    48.8    5.6    10.4    5.9 45      Found:          48.7
5.9    10.S    5.8                                               45
40 NMR signals at r=2.3-2.S (5 H), 4.4 (1 H), 4.55 (2 H), 5.0 (1 H), 5.8 (1
H), 6.85 (3 H), 8.5 (6 H), and 8.7 ppm (6 H).-< 45    25
1,3C1,962                                               25 24 The Table
which follows compares the anti-bactrial action of this product (A) with
the penicillin (D) prepared from ampicillin and
N-i-propoxycarbonyl-N-methyl- 



carbamic acid chloride and with the product (C) which was obrained from
D-[err]- (3-i-propoxvcarbonyl-3-methylureido)-phenylacetic  acid according
to the procedare 5       described in Example 28:
5 5                                                __ Effectiveness
[uints/nil] Type of Bacterium                    (A)           (B)
(C) Escherichia coli 14                 6.25          6.25           100
Escherichia coli C 165            50             25             200 10
Escherichia coli 183/58            23.5            6.25          400
Pseudomzonas aer Bonn.             59             25          >400
Pseudomonas aer. Walter          100             50           >400 15
Example 12 Sodium  D-[err]-(3-n-butoxycarbonvl-3-methylureido)-
benzylpenicillirl: This penicillin was prepared in the manncr describ-d in
Example 9 from  5.6 10      parts by weight of
D-a-(3-[err]-butoxvcarbonyl-3-methylurcido)-phenylacetic  acid, 3.3
10 parts by weight of tetramethyl-chloroformamidinium  chloride and 3.6
parts by weighc of 6-aminopenicillanic acid. The ureidoacetic acid was
stirred with the tetramethyl- 20                 chioroformamidinium
chloride in acetone at [err] for only 20 minutes. Yield: 380/ 15
/3-Lactam content: 61%
15 C       H       N       S Calculated:    48.1     6.0    9.7    5.6 25
Found:           48.4    5.5    9.4    5.5 NMR signals at r=2.3-2.8 (5 H),
4.45 (1 H), 4.55 (2 II), 5.8 (3 H), 6.85 (3 H) and 20
8.1--8.9 ppm (13 H).
20 Example 13 If, in the procedure of Example 10, the
D-[err]-(3-methoxvcarbonyl-3-methyl-ureido)- 30                phenylacetic
acid used there is replaced by 0.018 mol of: D-a-(3-ethoxycarbonyl-3
-methyl-urcido)-phenylacetic acid, 25
D-a-(3-dimethylaminocarbonyl-3-m.ethyl-urcido -phenylacetic acid,
25 D-[err]-(3-dimethylaminocarbonyl-3-ethvl-ureido)-phenylacctic acid,
D-a-(3-dimethylaminocarbonyl-3-propyl-ureido)-phenylacetic acid, 35
D-[err]-(3-dimethylaminocarbonyl-3-i-propyl-ureido)-phenylacetic acid,
D-[err]-(3-dimethylaminocarbonyl-3-n-butyl-ureido)-phenylacetic acid, 30
I)D-[err]-(3-dimethylaminocarbonyl-3-allyl-ureido)-phenylacctic acid,
30 D-[err]-(3-dimethviaminocarbonyl-3-cvclohexyl-urcido)-phenylacetic acid,
D-[err]-(3-dimethvlaminocarbonyl-3-phenyl-ureido -phenylacetic acid,
D-[err]-(3-[1-pvrrolidylcarbonyl]-3-methyl-ureido -phenylacetic acid, 40
D-a-(3- [ 1-piperidvlcarbonyl] -3--methyl-ureido)-phenvlacetic acid, 35
D-[err]-(3-dicthylaminocarbonyl-3-methyl-ureido)-phenylacetic acid,
35 D-[err]-(3-cthylaminocarbonyl-3-methyl-ureido)-penylacetic acid,
D-[err]-(3-methylaminocarbcnvi-3-methyl-ureido)-phenylacetic acid,
D-[err]-(3-phenylaminocarbonvl-3-methyl-ureido)- phenylacctic acid,
D-[err]-(3-[4-morpholinyl]-carbonyl-3-methyl-urcido)-plenylacetic acid, 45
40       D-[err]-(3-[1-pyrrolidylcarbonyl]-3-cthylureido)-phenylacetic
acid,                             40 



D-a-(3-[ 1-piperidylcarbonyl]-3-cthvlureido)-phenylacetic acid,
D-[err]-(3-diethylaminocarbonyl-3-ethyylureido)-phenylacctic acid,
D-[err]-(3-ethylaminocarbonyl-3-ethylureido)-phenylacetic acid,
D-[err]-(3-methylaminocarbonvi-3-ethylurcido)-phenylacetic acid, 45
D- [err]-(3-phenylaminocarbonyl-3-ethylureido)-phenylacetic acid,
45    26                                              1,301,962
26        27 D-[err]-(3-phenylaminocarbonyl -3-ethylureido-phenylacetic
acid, D-a-(3- f4-rnorpholinyl]-carbonyl-3-ethylureido)- phenylacetic acid,
D-[err]-(3-[1-pyrrolidyl]-caronyl-3-[err]-propylureido)-phenylacetic acid,
D-[err]-(3-[ 1-piperidyl] -carbonyl-3-i-propyl-ureido)-phenylacetic acid. 5
D-[err]-(3-diethylaminocarbonyl)-3-n-butyl-ureido)-phenylacetic acid or
5 D-a-(3-dimethvlaminecarbonyl)-3-cyclohexyl-urcidophenylacic acid,
5 the sodium salts of the following penicillins arc obtained:-
D-[err]-(3-methoxycarbonyl-3-methyl-ureido)-benzylpenicillin, D-[err]-(3
-dimethylaminocarbony1-3-methyl-ureido)-benzylpenicillin, 10
D-a-(3-dimctlhylaminocarbonyl-3-etehyl-ureido -benzylpenicillin,
10 D-a-(3-dimethylaminocarbonyl-3-propyl-ureido)-benzylpcnicillin,
10 D- [err]-(3-dimetly laminocarbonyl-3-i-propyl-ureido)-benzylpenicillin,
D-[err]-(3-dimethylaminocarbonvl-3 -n-butyl-ureido)-benzylpeniciilin,
D-a-(3-dimethylaminocarbonyl-3-allyl-ureido -benzylpenicillin, 15
D-[err]-(3-dimethvlaminocarbonyl-3-cyclohexyl-ureido)-benzylpenicillin,
15 D-a-(3-dimethylaminocarbonyl-3-phenyl-ureido)-benzylpcnicillin,
15 D-a-(3- [l-pvrrolidvlcarbonvl] -3-methyl-ureido)-benzy lpcnicillin,
D-[err]-(3- [ 1-piperidylcarbonyl] -3-methy 1-ureido)-benzvlpcnicillin,
D-[err]-(3-dicthylaminocarbonyl-3-methyl-ureido)-benzylpenicillin, 20
D-a-(3-ethylaminocarbonyl-3-methyl-ureido)-benzylpcnicillin,
20 D-a-(3-methylaminoc.rbonvl-3-metyl-ureido)-benzylpenicillin,
20 D-[err]-(3-phenylaminocarbonyl-3-methyl-ureido)-benzylpenicillin,
D-[err]-(3- [ 4-morpholinyl] --carbonyl-3-methyl-urcido)-benzylpenicillin,
D-[err]-(3- [1-pyrrolidvlcarbonvl] -3-cthylureido)-benzylpcnicin, 25
D-[err]-(3- [1-piperidlcarbonyl] -3-ethylureido)-benzylpenicillin,
25 D-[err]-(3-diethvlaminocarbcnyl-3-ethylureido)-benzylpenicillin,
25 D-[err]-(3-ethyylaminocarbonyl-3-ethylureido -benzylpcnicillin,
D-[err]-(3-methylaminocarbonyl-3-ethylureido)-benzylpenicillin,
D-[err]-(3-phenylaminocarbonyl-3-ethylurcido)-benzylpenicillin, 30
D-a-(3- [4-morpholinyl] -carbonyl-3-ethylureido)-benzylpenicillin,
30 D-[err]-(3- [ 1-pyrrolidyl]-carbonyl-3-n-propylureido)-benzylpenicillin,
30 D-[err]-(3- [ 1 -piperid 1] -carbonvl-3-i-
propylureido)-benzylpenicillin,
D-[err]-(3-diethylaminocarbolyl)-3-[err]-butylureido)-benzvlpenicillin or
D-[err]-(3-diethylaminocarbonyl)-3-cyclohexylureido)-benzylpenicillin. 35
Example 14                                                35 Sodium
D,L-[err]-(3-benzoyl-3-allyl-u rcido)-4-methoxybenzylpenicillin: This
pcnicillin was prepared in the manner described in Example 9, from  4.4
35 parts by weight of
DL-[err]-(3-benzoyl-3-allyl-ureido)-4-methoxyphenylacetic acid, 2.26 



parts by weight of tetramethylchloroformamidinium chloride and 2.6 parts by
weight 40       of 6-aminopenicillanic acid.
40 Yield: 51%. [err]-Lactam content: 65%. C    H    N    S Calculated:
55.4      5.2     9.2     5.3 45       Found:           55.4     4.8
8.1    4.5                                                     45 45 NMR
signals at [err]=2.6  (5 H) 2.7 (2 H), 3.2 (2 H), 3.9-4.5 (1 H), 4.55 (3
H), 4.7-5.2 (2 II), 5.6-5.9 (3 H), 6.25 (3 H) and 8.4 ppm  (6 II). Example
15 Sodium  D,L-a-(3-benzovl-3-allyl-ureido)-2,6-dichlorobenzylpenicillin:
50 50            Thi- penicillin was prepared in the manner described in
Example 9 from  7.2                50 parts  by  weight of
D,L-[err]-(3-benzoyl-3-alvi-ureido)-2,6-dichlorophenylacetic acid, 4.05
parts bv weight of tetramethylchloroformamidinium  chloride and 3.86 parts
by weight of 6-aminopenicillanic  acid. Yield: 46/%
55 55        [err]-Lactam content: 83%.
55 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 NMR
signals at [err]=2.4-2.9 (8 H), 3.4 (1 H), 3.8-4.4  (1 H), 4.4-4.6  (2 H),
60                              4.8-5.2 (2 H), 5.5-5.8 (2 H), 5.85 (1 H)
and 8.5 ppm  (6 I-I).          60    26       27
1,301,962                                                27 Example 16 If,
in the procedure of Example 4. the
D,L-[err]-(3-benzoyl-3-methylureido)-p-tolyl- acetic acid used there is
replaced b. 0.015 nci of: 5
D-a-(3-benzoyl-3-methylureido)-phenylacetic acid, 5
D-[err]-(3-benzoyl-3-ethylureido)-phenylacetic acid,
5 D-[err]-(3-benzoyl-3-methylureido)-4-chlorophenvlacetic acid,
D-a-(3-benzoyl-3-methylureido)-1-methoxyphenylacetic acid,
D-[err]-(3-benzovl-3-methylureido)-2-chlorophenylacetic acid, 10
D-a-(3 -benzoyl-3-methyhlureido)-3 -iodophenylacetic acid, 10
D-a-(3-benzovl-3-methylureido)-2,6-dimethoxyphenylacetic acid,
10 D-[err]-(3-benzoy1-3-methylureido)-2,4-dibromophenylacetic acid,
D-a-(3-benzoyl-3- methylureido)-3-thienylacetic acid, D-a-(3-benzoxyl-3-
methylurcido)- [err]-tolylacetic acid, 15
D-[err]-(3-benzoyl-3-methylureido)-2,6-dimethylphenvlacetic acid, 15
D-[err]-(3-benzovl-3-methylureido)-2-chloro-6-fluorophenylacetic acid,
15 D-a-(3-benzovl-3- methylureido)-2-thienylacetic acid, L-[err]-(3-benzoyl
-3-methylureido)-phenylacetic acid, D-[err]-(3 - [ 3-nitro-4-methoxyphenyl]
-3-methvlurcido)-pheylacetic acid, 20
D-[err]-(3-p-chlorobenzcyl-3-ethylureido)-phenylacetic acid, 20
D-a-(3-o-bromobenzoyl-3- n-propyl-ureido)-phenlacetic acid,
20 



D-[err]-(3-p-mcthoxybenzovl-3-methylureido)-phenylacetic acid,
D-[err]-(3-p-methoxvcarbonylaminobenzoyl-3-methvlureido -phenylacetic acid,
D-[err]-(3-p-methylsulphenylbenzoyl-3-methyi-urcido) phenylacetic acid, 25
D-[err]-(3 - [2-chloro-5 -methoxybenzoyl-3-n-butyl-urcido)-phenylacetic
acid, 25       D-[err]-(3-p-nitrobcnzoyl-3-methyl-ureido)-phenylacetic
acid,                                     25
D-a-(3-[2-chloro-4-ethylsulphcnylbenzoyl-3-methyl-ureido)-phenylacetic
acid, D-[err]-(3-[err]-cyanobenzoyl-3-methyl-ureido)-phenylacetic acid,
D-a-(3- [3,5-dimethylbenzoyl 1 -3-methyl-ureido -phenylacetic acid, 30
D-[err]-(3-benzoyl-3-allyl-ureido)-phenlacetic acid, 30
D-a-(3-m-iodobenzoyl-3-methyl-ureido)-phenylacetic acid,
30 D-[err]-(3-benzoyl-3-phenyl-ureido)-phenylacetic acid or
D-[err]-(3-naphthoy](1)-3-methyl-ureido)-phenylacetic acid, the sodium
salts of the following penicillins are obtained: - 35
D-[err]-(3-benzoyl-3-methylureido)-benzylpenicillin, 4.4               35
D-[err]-(3-benzoyl-3-ethylureido)-benzylpenicillin,
35 D-[err]-(3-benzovl-3-methylureido)-4-chlorobenzylpenicillin,
D-[err]-(3-benzovl-3-methylureido)-4-methoxvbenzvlpenicillin, 40
D-a-(3-benzoyl-3 -metlhylureido)-2-chloro-benzylpenicillin,
D-a-(3-benzoyl-3-methylureido)-3-iodo-benzylpenicillin, 40
D-a-(3-benzoyl-3-metllylureido)-2,6-dimethoxy-benzylDcnicillin,
40 D-a-(3-benzoyl-3-methylureido)-24-dibromo-benzvipenicillin,
D-[err]-(3-benzoyl-3-methylureido -3-thiennylmethylpenicillin,
D-a-(3-benzoyl-3-methylureido)-3-methylbenzylpcnicillin, 45
D-[err]-(3-benzovl-3-methylureido)-2,6-dimethylbenzylpenicillin, 45
D-[err]-(3-benzoyl-3-methylurcido)-2-chloro-6-fiuorobenzylpenicillin,
45 D-[err]-(3-benzoyl-3-methylurcido)-2-thienylmethylpenicillin,
L-a-(3-benzoyl-3-methylurcido)-benzylpenicillin D-[err]-(3-
[3-nitro-4-methoxyphenyl] -3-methylureido)-henzylpenicillin,
D-[err]-(3-p-methoxvbenzoyi-3-methylurcido)-benzylpenicillin, 50
D-[err]-(3-p-methoxycarbonvlaminobenzoyl-3-methyiureido)-benzylpenicillin,
50 50                 D-[err]-(3-
..chlorobenzoyl-3-ethvlureido)-benzylpenicillin,
D-a-(3-o-bromobenzoyl-3-n-propyl-ureido)-benzylpenicillin, D-[err]-(3-
[2-chloro-5-methoxybenzoyl]-3-n-butyl-ureido)-benzvlpenicillin,
D-[err]-(3-p-methylsulphenylbenzoyl-3 -methylurcido)-benzylpenicillin, 55
D-a-(3-p-nitrobenzoyl-3-methyl-ureido)-benzylpenicilln,
55 55                D-[err]-(3- [2-chloro-4-ethylsulphenyl-benzoyl]
-3-methyl-ureido)-benzylpenicillin, D-[err]-(3-m- cyano-benzoy1-3
-methyl-ureido)-benzylpenicilln, D-[err]-(3- [
3,5-dimethyl-benzoy1]-3-methyl-ureido)-benzylpenicillin,
D-[err]-(3-benzoyl-3-allvl- ureido)-benzylpenicillin, 60       D-[err]-(3
-m-iodobenzoyl-3-methyl-ureido)-benzylpenicillin,
60 60    28                                        1,301,962
28 D -[err]-(3-benzoyl-3-phenyl-ureido)-bcnzylpenicillin or
29 



D-[err]-(3-naphthyl(1)3-methyl-ureido) -benzylpenicllin. Example 17 Sodium
DL-a-(3-atcetyl-3-allvlureido)-a-thienyvl(2)-methv!-lpenicillin: 5
This penicillin was prepared in the manner described in Example 9 from 5.0
5 parts by weight of DL-a-(3-acetyl-3-allyl-ureido)-2-thenyl-acetic acid,
3.6 parts by k weight of tetramethylchloroformamidinium  chloride and 3.9
parts by weight of 6- aminopenicillanic acid. Yield: 53%. 10      p-Lactam
content: 72%.
10 10 C    H    N    S Calculated:    46.2    4.9    10.8    12.3 Found:
46.6    5.3    10.4    12.3 NMR signals at [err]=2.5--3.2 (3 H), 3.8-4.4 (1
H), 4.2 (1 H), 4.5 (2 H), 4.6-5.0 15                        (2 H), 5.5-5.7
(2 H), 5.8 (1 H), 7.7 (3 H) and 8.4 ppm (6 H).       15    15 Example 18
Sodium
DL-[err]-(3-methoxycarbonyl-3-methvlureido)-4-methoxybenzylpenicillin: 3.04
parts by weight of tetramethvlchloroformamidinium  chloride in 20 parts by
volume of dry dichlorornethane were initially taken at [err] and a solution
of 4.8 20      parts by weight of
DL-a-(3-methoxycarbonyl-3-methylureido)-4-methoxyphenylacetic  20 acid in
10 parts by volume of methylene chloride was added. 2.24 parts by volume of
triethylamine in 10 parts by volume of methylene chloride were now added
dropwise over the course of 30 minutes at 00 C., with exclusion of
moisture. Thereafter the mixture was stirred for 20 minutes at +5 C.,
insoluble matter was filtered off 25      without the solution rising to
above [err], and the filtrate was cooled to --200 C. A  25 solution of 5.0
parts by weight of 6-aminopenicillanic acid and 3.5 parts by volume of
25 triethylamine in 20 parts by volume of methylene chloride, prepared as
described in Example 1, and also cooled to [err], was added thereto. The
mixture was stirred for 30 minutes at 00 C. and subsequently for a further
30 minutes at room temperature 30      and was finally poured into 150
parts by volume of ice water and adjusted to a pH     30 value of 6.5 with
2 N sodium hydroxide solution. After separating off the organic layer
30 and adding 150 parts by volume of a 1: 1 mixture of ethyl acetate and
ether, the mixture was worked up as described in Example 1 and the sodium
salt of the penicillin was isolated. 35      Yield: 54%.
35 [err]-Lactam content: 75%. NMR signals at [err]=2.6 (2 H), 3.1 (2 H),
4.3--4.9 (3 H), 5.8 (1 H), 6.2 (6 H), 6.85 (3 H) and 8.5 ppm (6 H).
Effectiveness in Animal Experiments: B. 40 40
Example 19                                          40 Sodium
D,L-a-(3-dimethylaminocarbonyl-3-methyl-ureido)-4-methoxybenzyl-
penicillin: This penicillin was prepared as described in Example 18, from
6.0 parts by weight of
D,L-[err]-(3-dimethyl-aminocarbonyl-3-methylureido)-4-methoxyphenylacetic
45      acid, 3.8 parts by weight of tetramethylchloroformamidinium
chloride and 6.2 parts by  45 



weight of 6-arninopenicilianic acid. Yield: [err] [err]-Lactam content:
59%. NMR signals at =2.65 (2 H), 3.1 (2 H), 4.4-4.8 (3 H), 5.65 (I H), 6.2
(3 H), 50                          6.9 (3 H), 7.05 (6 H) and 8.4 ppm (6 H).
50 55    28 29                                          1,301,962
29 Example 20 Sodium
D,L-[err](3-methoxycarbonyl-3-methyl-ureido)-[err]-thienyl(2)-methylpenicil
lin: This penicillin was prepared as described in Example 18, from 4.5
parts by weight of
D,L-[err]-(3-methoxvcarbonyl-3-methyl-ureido)-thienvylacetic acid, 3.2
parts by weight 5            5       of tetramethylchloroformamidiinium
chloride and 5.2 parts by weight of 6-amino-        5 penicillanic acid.
Yield: 62%. [err]-Lactam content: 84%. 10                     NMR signals
at [err]=2.5-3.2 (3 H), 4.2 (1 H), 4.5 (2 H), 5.8 (1 H), 6.2 (3 H), 6.8 10
(3 H) and 8.4 ppm (6 H).                                           10
Effectiveness in animal experiments: A. Example 21 Sodium
DL-a-(3-benzoyl-3-allyl-urcido)-a-thiclvl(2)-methylpenicillin: This
penicillin was prepared as described in Example 18, from  6.0 parts by 15
15       weight of DL-[err]-(3-benzoyl-3-allylurcido)-2-thienylacetic acid,
3.4 parts by weight  15 of tetrainethylchloroformamidinium  chloride and
5.5 parts by weight of 6-amino- penicillanic acid. Yield: 45% [err]-Lactam
content: 77%. 20      NMR signals at r=2.5 (5 H), 2.5-3.1 (3 H), 3.7-4.4 (2
H) 4.5 (2 H), 4.7-5.2            20 20
(2 H), 5.5-5.9 (3 H) and 8.4 ppm (6 il). Effectiveness in Animal
Experiments: B. Example 22 Sodium
D,L-a-(3-furoyl(2)-3-methyl-urcido)-a-thienyl(2)-methylpenicillin: 25
This penicillin was prepared as described in Example 18, from  11.6 parts
by       25 weight of D,L-a-(3-[2-furoyl] -3-methvlureido)-2-thienylacetic
acid, 6.5 parts by weight of tetramethylchloroform-amidinium  chloride and
8.2 parts by weight of 6-amino- penicillanic acid. 30
Yield: 39%. 30     [err]-Lactam content: 88%.
30 NMR signals at r=2.2 (1 H), 2.5-3.1 (4 H), 3.35 (1 H), 4.1 (1 H), 4.45
(2 H), 5.8 (1 H), 6.55 (3 H) and 8.4 ppm (6 H). Effectiveness in animal
experiments: A and B. Example 23 35          Sodium
DL-[err]-(3-dimethylaminocarbonyl-3-methylureido)-[err]-thicnyl(2)-methyl-
35 penicillin: 



A suspension of 3.9 parts by weight of tetramethylchloroformamidinium
chloride in 30 parts by volume of dry acetone was treated with a solution
of D,I-a-(3-di- methylaminocarbonyl-3-methylureido)2-thienylacetic acid in
10 parts by volume of 40             40       acetone over the course of 5
minutes at [err] C., and subsequently 2.1 parts by          40 volume of
triethylamine in 5 parts by volume of acetone were added dropwise over the
course of 30 minutes. After the mixture had been stirred for a further hour
at [err] C., it was filtered in such a way that the temperature of the
solution did not rise above - 100 C. It was again cooled to -- [err] C. and
combined with a vigorously 45             45       stirred solution of 3.9
parts by weight of 6-aminopenicillanic acid in 50 ml of [err]   45 strength
aqueous tetrahydrofurane (solution took place after adding sufficient 2 N
NaOH to establish a pH value of 8.2), cooled to --5  C. A pH range of
7.5-8.0 was maintained by adding 2 N  sodium  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
observable. The subsequent working-up of          50 50
the reaction mixture and the isolation of the penicillin was carried out in
the manner indicated in Example 9. Yield: 43%. [err]-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).    30
1,301,962                                                30
31 Example 21 Sodium
D-[err]-(3-y-ch!orobutyryl-3-methy1-ureido)-benzylpenicillin 5.1 parts by
weight of D-[err]-(3-[err]-chlorobutyryl-3-methyl-ureido)-phenyiacetic acid
and 3.0 parts by weight of tetramethylchloro-fcrmamidinium chloride were
reacted in 5        methvlene chloridc as described in Example 18. The
resulting  solution was combined               5               5 with a
solution of 6.5 parts by weight of N-trimethylsil 1 -6-minopcnicillanic
acid tri- methylsilyl ester in 33 parts by volume of dry methylenc chloride
at [err] 1.3 parts by weight of pyridine were added and the mixture was
stirred, whilst excluding moisture, for one hour at [err] C. and
subsequently for 2.5 hours at room temperature. 10       It was now poured
into 120 parts by volume of icc water, a pH value of 7-8 was
10               10 established and the methvlene chloride was stripped off
in vacuo. The aqueous phase was shaken with 50 parts by volume of ether,
which was then discarded, whilst the aqueous phase was freed of solid
constituents by filtration. It was now covered with 200 parts by volume of
a 1: 1 mixture of ether and ethyl acetate, cooled to 0 C. and 15
acidified to p11=2 with 2 N  hydrochloric acid, whilst stirring vigorously.
The organic          15              15 solution was separated off, twice
washed with 50 parts by volumc of watcr at a time, dried over MgSO., and
filtcred, and the sodium  salt of the penicillin was precipitated by adding
15 ml of a 1  M solution of sodium  2-cthyihexanoatc in ether containing
methanol. The entire mixturc was concentrated almost to dryness at [err]
rapidly 20       dissolved in as little mcihanol as possible, and
precipitated by adding excess ether.           20               20
Non-crystalline solid substance. Yield: 29% [err]-Lactam content: 49%. 



Position of the NMR signals as indicated in Example 2. 25            The
crude product still contained
D-[err]-(3-y-chlorobutyryl-3-methylureido)-phenvl-            25 acetic
acid which was removable by fractional extraction of the aqueous penicillin
salt                          25 solution at pH values of 5.5-6.5. Examples
25 If. in the procedure of Example 1, the
D-[err]-(3-acetyl-3-allyl-ureido)-phenylacetic 30       acid used there is
replaced by 0.02 mol of:
30               30 D-a-(3-acetyl-3-methylureido)-phenylacetic acid,
D-[err]-(3-acetyl-3-ethyl-ureido)-phenylacetic acid,
D-a-(3-acetvi-3-vinvl-urcido)-phenylacctic acid, 35
D-[err]-(3-acetyl-3-n-propyl-urcido)-phenvlacetic acid.
35               35 D-a-(3-acetyl-3- propenvl-urcido)-phenylacetic acid,
D-a-(3-acetyl-3-i-propyl-urcido)-phenylacetic acid, D-a-(3-acetvl-3
-n-butvl-urcido)-phenylacetic acid, D-a.-(3-acetyl- -3-[err]-methoxvcthvl-
urcido-plenvlacetic acid, 40
D-[err]-(3-acetyl-3-[err]-dimethylaminoethyl-ureido)- phenylacetic acid,
40               40 D-[err]-(3-acetyl-3-cyclollexyl-ureido)-phenylacetic
acid, D-[err]-(3-acetyl-3-cvclobuty clobutyl- urcido)-phenylacetic acid,
D-a-(3-acety1-3-benz)-l-ureido)-phenylacetic acid,
D-[err]-(3-formyl-3-methyl-ureido)-phenvlacetic acid, 45
D-[err]-(3-formvl-3-ethyl-urcido)-phenylacetic acid,
45               45 D-[err]-(3-form)'1-3-propvl-llrcido)-phenylacetic acid,
D-[err]-(3-formyl-3-i-propyl -ureido)-phenvlacetic acid,
D-[err]-(3-acetvl-3-t-butyl-uredo)-phenylacetic acid,
D-[err]-(3-formyl-3-[err]-butyl -ureido)-phenylacetic acid, 50
D-[err]-(3-formyl-3-allyl- ureido) -pienylacetic acid,
50               50 D-[err]-(3-formyl-3 benzvl-tlrcido)-phenylacetic acid,
D-[err] 3-formyl-3-phenvl-ureido)-phenylacetic acid,
D-[err]-(3-formvl-3-cycloprepyl-ureido)-phenylacetic acid,
D-a-(3-formvl-3-cvclobutyl-ureido)-phenylacetic acid, 55
D-[err]-(3-forrmy1-3-cvclopentyl- ureido)-phenvlacetic acid or
55              55 D-[err]-(3-formyl-3-cyclohexyl-ureido)-phenylacetic
acid, the folloving penicillins are obtained in the form of their sodium
salts:-- D-[err]-(3-acetyl-3-methyl-urcido)-benzylpenicillin, D-[err]-(3
-acetyl-3 -ethyl-ureido)-benzylpenicillin,
60 60       D-n-(3-acetyl) -3-vinvi-ureido)-benzylpenicillin,
60 D-a-(3-acetyl-3-[err]-propyl-ureido)-benzylpenicillin,
D-[err]-(3-acetyi-3-prop- 1- enyl-ureido)-benzylpenicillin,    30
31                                                1,301,962
31 D-a-(3-acetv-3. i-propvi-uricjo'-onzvlp njcili, D...1(3 acztvi --:'s;t -
; ~Ldo *.tA a lz  pe'~'cislin, -D-.A-(3-ac"c-'1-'3-t-butv 1-uIrcido'-bz
1Cz!p::lni'ilin, D-a(rn(3-acotvl-3-bn-nzo= Lrh-il-b    do;  vei'' p c L
niCiiijD, 5               5         D-<.-(3 ac;13-'3--dinwtrrln.lmm.-iotnx
I urcimo:.-lxznzioz-eic:!!ilj,               .S 



D- -(3-aCCoi I -3cclobzxs1-rurcidol-beslzvxpni;l tiliin D-^ -(3-accr
1-3-cr lobun -1ur iclo' -benz.v'pcnciliin,
D-o'-(3-acevnl-3-pnxyl-Iurcido)-biLzvlp';niciu1ir.:i, D-.r-(3-forni)-1-
3-minih;-urcidoUL-beCO -1.1peicillin, 10              10
D-,-(3-formvl-3-czhvl urcipdo)'rb     s lgenicillin,
10 D-ar-(3-formyl-3-prop i-ureido)-bzrzyl]eniciiiint D-a-(3-fori  1l-
3-i-propyl-u cido  -b' zvlpenicilbn,
D-a-(3-formyivl-3-nc-bultvl-urcido)-bc;  nz Ipenicilin, D-a~-(3-formv
l-alivl-ur eidc)-bznzylunzicillin,- 15              15
D-az-(3-fotrmvl-3-bcn-zyl-uretde2-l ~ncvlpenlicillin.
:15 D-av- (3-formyl-3 -phcnzl-ureidn\ bent lpenlicillin.
D-a--(3-forrnyl-3-cvclo~propxl-I rindo) benzylpcnic illin. D)-(-(3-formyl-3
-cv-cicbutyl-urcido)-benzylpcnicillin, D-rc--(3-formyl-3-cy clopentyl-u
rcido)-benzvlpeniiicillin, or 20              20
D-.-(3-foriny-3-cyclohexyl-ureido)-benzyipeniciilin.
20 Example 26 If, in the procedure of Example 1, the
D-a-(3-acety-1-3-allylurcido)-phenylacetic acid used there is rcplaced by
0. 0  mol of: 25 25
D-a-(3-methoxyacctvl-3-racthyl-e.cido)-pheiylacz-tic acid,
25 D-a-(3-propionvl-3-nirethyl-urcido)-plh a'lace.ic acidl,
D-Ia-(3-nicthilsulphenrlacetl-3-mcthvl-i rcido- pLicnylacetic acid,
D-a-(3-propi'onvl- 3-etdvl-urcido)-phenhlacetic acid,
D-uz-(3-propionyl-3-vinyl-urcidou-phenyl]cetic acid, 30               30
D-au-(3-n-butyryl-3-metlv-uiircido)-phernylacetic acid.
30 D-at-(3-rnethoxycarbony-l-acetx 1 -3-mcitiiylurceido)-phvl\!iacetic
acid, D-ca-(3-i-butyryi-3-mrethvl-urcidot-phclal1cetic acid,
D-e-(3-acr-loy1-3-met'rhyl-tircido)-phnyl acetic acid, D-a-
(3-pivaloyi-3-methv l-urcido)-phlciily1acetic acid, 35
D-a-(3-cyanomc;11 l-aclyl-3-methyl-urcido)-phznvlacctic acid,
35 D-a-(3-acetvl-3-phcnvl-ureido)-phenv-lacctic acid, D-.;
-(3-propionvl-3-phenvl-iureido)-phenvlacetic acid, D-a-(hexahydroazepin
-2-on- 1-y!-ca}'rhonivlamino)-phc nvlaceti'c acid, or D-ax-(pyrrolid-2-on-
1-vl-carbonvlamino)-phcnvlacetic acid, 40               40        the
following peniciilins are obtained:
40 D-a-(3-methoxyacctyl-3-mctli! I-ureido)-benzvlpcnicillin,
-D-.--3-propionvl-3-mnetlvl-urcido-bcrizvlpernicil in.
D-aE-(3-met!vlysulphlenvlacetv1-3-inetll.u--lreidoy.-bcizxln-enicil lin,
D-(a-(3-propiOnyl-3-ctlvl-urrcido)-b'zniV]xCenicillin, 45               45
D-.cc-(3-propionyl-3-vinyl-urcico)-be7i Ipnicillin'
45 D-a-(3 -n-butvryl-3-methyl-tl cido;-b nzvlpenicillin,
..... D-a.-(3-methoxycarbonvlacetvl -3-m^ tnvl-ureido)-benzvIlpcnicillin,.
D-a-(3-i--Lbityrvl-3-mncshyl-urcido)-benzvlpcnicillin,
D-a-(3-acryloyl-3--nethvl-urcido)-benzvlpenicillin, 50               50
D)-a-(3-piva]oyl.-3-nmethyl- urcido) -benzvlpenicillin,
.        50 D-a--(3-cvanomethyl-acetvl-
3-methyvl-ureido)-benzvlIpenicillin,
D-a-(3-acetvl-3-phenvl-uriido)-bcnzvlpcnicillin, 



D-a-(3-propionvl-3-pltcenyl-uL cido)-benz, lpcnicil in,
D-a-(hexaliydroazepini-2-on-1 -yl-caibonylamino)-beazvlpenicillin or 55
55        D-a-(pyrrolid-2-on-1-yi-carbo'iylami no)-benzylpericilln.i.
55 Example 27 In the reaction of D-0,-(3-i-propoxycarbonvl-
3-methvl-ureido)-pheny]acctic acid and  of
D-r5-3-n-bitoxvcarbonvl-3-methvlviiredo'-phlenvlacetic  acid   with
thionyl *        chloride and subsequently with 6-aminopenici'lanic acid in
ihe manner described ia 60        Example 11 C, products were in each case
again obtained which proved to be mixtures                   60 60
of several antibiotically active substances, but ef which none was
identical with, the authentic
D-!n-(3-i-propoxvcarbonyl-3-methvl-ureido)-bcnizvlpenicillin  or
D-ir-(3-n- butoxycarbonyl-3-metlhyl-urcido)-bcezylpeniciliin  manufactured
according  to the in-    33 32
1,301,962                                          32 struction of Examples
9C  and 10. The Rf values of thin laver chromatograms developed on silica
gel with a 9: 3: 1 mixture of n-butanol, pentane and glacial acetic acid
were 0.080 and 0.35, and 0.078, 0.46 and 0.75, respectively. Under the same
conditions, thc authentic products showed Rf values of 0.56 and 5
0.64 respectively.
5 Products from the reaction of D-[err]
-(3-i-propoxycarbonyl-.7-methylureido)-phenyl- acetic acid: For
anti-bacterial effectiveness, see the Table accompanying Example 9C.
Products from the reaction of D-[err]-(3-n-bu
toxycarbonyl-3-methylureido)-phenyl- 10      acetic acid:
10 The Table which follows compares the anti-bacterial action of this
product (A) with the penicillins (B) prepared from ampicillin and
N-n-butoxycarbonyl-N-methyl- carbamic acid chloride: Effectiveness
[units/ml] Type of Bacterium             (A)            (B) Escherichia
coli 14               100             3.12 Escherichia coli C 165
200             6.25 Escherichia coli 183/58           400             6.25
Proteus 3400                    >400            25 Proteus 1017
>400             12 5 Pseudomnonas aerug. Bonn.       >400             12.5
Pseudomonas aerug. Walter       >400            25 Staphylococcus aur. 133
12.5         <0.78 15                                        Example 28-
15 Sodium
D-[err]-(3-cvclohexyloxycarbonyl-3-methyl-ureido)-benzylpenici!lin:
10 4.5 parts by weight of 6-arninopenicillanic acid were suspended in 60
parts by volume of 50%  strength aqueous tetrahydrolurane, the amount of
triethylamine just sufficient to dissolve the aminopenicillanic acid was
added, the resulting solution, 20      which had a pH of 8.0 (glass
electrode) was ccoled to [err] and a soluticn of 8.0    20 parts by weight
of 0- [D-[err]-(3-cvclohexyloxycarbony1-3-methylureido)-phenylacetyl] -
15 C-cyano-c-ethoxy-carbonyl-formaldehydeoximc in 25 parts by volume of
tetrahydro- 



furane was added dropwise, whilst keeping the pH of the solution at 7.5 by
appropriate addition of triethylaminc. Thereafter the mixture was stirred
for 90 minutes at [err] 25      C., 100 parts by volume of water were
added, the solution was adjusted to pH 6.5, the  25 tetrahydrofurane was
largely removed in vacuo in a rotary evaporator, and the remaining
20 aqueous solution was covered with a 1: 1 mixturc of ether and ethyl
acetate. stirred, coaled to 0-f-  C. and acidificd to pH 1.5 with 2 N
hydrochloric acid. The organic phase was then separated off, washed with
water and dried over 30      sodium sulphate in a refrigerator, and the
sodium salt of the penicillin was precipi-  30 tated by means of a I Al
solution of sodium 2-ethylhexanoae in ether containing methanol. The
supernatant solution was decantcd from the initially oily precipitate. and
the latter was converted into a colourless powder by trituration with dry
cther. [err]-Lactam content: 82% 35     NMR signals at [err]=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 and 7.9-9.0 ppm
(16 II).                                                           30    33
1,301,962                                          33 32
The biological activity of this penicillin (A) and of the penicillin (B)
prepared from ampicillin and N-cyclohexyloxcarbonyl-N-methyl-carbonic acid
chloride were identical Within the limit of error, as is shown by the Rable
below Minimum inhibitory concentration in units/ml: 5 A           B [err]
Example 29 Sodium
D-[err]-(3-allyloxycarbonyl-3-methylureido)-bcnzylpenicillin: 7.1 parts by
weight of 6-aminopenicillanic acid were dissolved in a mixture of 120 parts
by volume of methvlene chloride and 10 parts by volume of triethylamine, 10
12.4 parts by weight of
O-[D-[err]-(3-allyloxycarbenyl-3-methylureido)-plhenylacetyl]-C-  10
cyano-C-ethoxycarbonyl-formaldehydeoxinne were added, the solution was left
to stand for 24 hours in a refrigerator, diluted with 150 parts by volume
of methylene chloride and exhaustively extracted by shaking with sodium
bicarbonate solution], the com- 20                     bined bicarbonate
extracts were covered with a 1: 1 mixture of ether and ethyl acetate, the
pH of the aqueous phase was adjusted to 5.0 with 2 N hydrochloric acid,
whilst     15 stirring, the organic phase was separated off, 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 phase was 25                    separated
off, and the sodium salt of the penicillin was precipitated and isolated in
20      the manner described in Example 29.
20 Yield: 30%. [err]-Lactam content: 74%. 30                    Calculated:
C 49.7  H 5.2  N  10.5  S 6.1 Found:         C 49.9  H 6.1  N  1CA  S 5.6
25      NMR signals at=2.4-2.8 (5 H), 3.7-4.3 (1 H), 4.4-4.9 (5 H),
5.1---5.4 (2 H),    25 5.8 (1 H), 6.8 (3 H) and 8.45 ppm (6 H). The
biological effectiveness of this penicillin (A) and of the penicillin (B)
pre- 



35                      pared from arnpicillin and
N-allyloxycarbonyl-N-methyl-carbamic acid chloride were. identical within
the limit of error, as is shown by the Table below. 30           Minimum
inhibitory concentration in units/mi:
30    34                                          1,301,962
34              35 [err] Example 30 Sodium
[err]-(3-benzoyl-3-methylurcido)-2,6-dichlorobenzzylpenicillin: This
penicillin was prepared in the manner described in Example 29 from 2.82
25 5       parts by weight of 6-aminopenicillanic acid, 6.0 parts by weight
cf 0[([err]-(3-benzoyl-3-  5
rrethylurcido)-2,6-dichlorophenylacetyl]-C-cyano - C -
ethoxycarbonyl-formaldehyde- oxime, 50 parts by volume of methylene
chloride and 4 parts by volumc of triethyl- amine.
30 Yield: 40%. 10      [err]-Lactam content: 80%.
10 Calculated:    C 47.4  H 4.3  N 8.8  S 5.0 Found:         C 47.1  H 4.7
N 8.9  S 5.4 NMR signals at =2.4-2.9  (S H), 3.3 (0.6 H); 3.8 (0.4 I-I),
4.45 (2 H, 5.8 (1 H),                    35 6.8 (0.6 H). 6.85 (0.4 H) and
8.45 ppm (6 H). 15                                         Example 31
15 Sodium
D,L-[err]-(3-benzoyl-3-methylureido)-2,6-dichlorobenzylpenicillin: 5.6
parts by weight of a-(3-benzoyl-3-methylureido)-2,6- dichlorophenylacetic
acid were dissolved in a mixture of    paof dr  acetone and 2.5 parts by
voluine of triethviamine at - 5 C. to -- [err] 2.9 parts bv weight of 1 -
methyl- 20      2-chloro-pyrrolinium  chloride were added, the mixture was
stirred for 45 minutes,    20 the precipitate thereby formed (triethylamine
hydrochloride) was filtered off, the filtrate was combincd with a solution
of 4.3 parts bv weight of 6-aminioplnicillanic acid in water which was
prepared with the aid of triethylamine, had a pH of 7.5 and was coo!ecl to
-10c C., the mixture was subsequently stirred for 2 hours at -5  C., 25
and t1he pH was at the same time kept at 7.5 by appropriate addition of
triethylamine.  25 The mixture was then diluted with 130 parts by volume of
water. the pH was adjusted to 6.5 by means of 2 N hydrochloric acid, the
acetone was stripped off in vac uo, the solution which remained was
adjusted to pH 7.5 and extracted by shaking with a 1:1 mixture of ether and
ethyl acerate, the aqueous phase was seperated off covered with 30
fresh organic phase, and acidified to pH 1.5 with 2 N hydrochloric acid,
whilst stirring  30 and cooling in ice, the organic phas. was separated
off, washed with water and dried for 2 hours in a refrigerator over sodium
sulphate.    34              35
1,301,962                                           35 Thereafter, 17 parts
by volume of a 1 M solution of sodium 2-ethylhexanoate in ether containing
methanol were added, the mixture was evaporated almost to dryness in vacuo,
and the residue was dissolved in the minimum amount of methanol. On adding
excess ether, a non-crystallinc product precipitated, which, after the
super- 



5       natant solution had been decanted, was digested wiih cther,
fil-cred off and dried      5 over [err] in a vacuum desiccator. Yield:
33%. [err]-Lactam content: 78% NMR signals at=2.4--2.75 (8 H), 3.3 (0.7 H),
3.7 (0.3 H), 4.4 (2 H), 5.75 (1 H), 10                         6.8 (3 II)
and 8.45 ppm (6 H).                                       10 Effectiveness
in animal experiments: A and B. Example 32 Sodium
D,L-a-(3-benzoyi-3-methylureido)-4-methylsulphenvlbenzylpenicillin: This
penicillin was prepared, as described in Example 31, from  6.0 parts by
weight of [err]-(3-benzoyl-3-methylureido)-4-methylsulphenylphenylacetic
acid, dissolved  15 in 70 parts by volume of acetone and 2.35 parts by
volume of triethylamine, after reaction with 2.7 parLs by wieght of
1-methyl-2-chloropyrrolinium chloride; by com- bination with a solution of
6-aminopenicillanic acid in water, of pH 7.5, prepared by addition of
triethylamine. 20      Yield: 45 /
20 [err]-Lactam content: 72%. NMR signals at [err]=2.4-2.9 (9 H), 4.4 (1
H), 4.5 (2 H), 5.8 (1 H), 6.9 (3 H), 7.6 (3 H) and 8.45 ppm (6 H).
Effectiveness in animal experiments: A and B 25
Examplc 33                                           25
a-(3-ethoxycarbonyl-3-methylureido)-4-mcthylsulphenylbenzvlpenicillin: 5
This penicillin was prepared in the manner described in Example 31 from 6.0
parts by weight of
[err]-(3-ethoxvcarbonvl-3-methylureido)-4-methylsuiphenylphenylacetic acid,
80 parts by volulime of acetonc, 2.6 parts by volume of triethylamine and
3.0 parts 30      by weight of 1-methyl-2-chloropyrrolinium chloridc, by
combination with a solution   30 of 4.4 parts by weight of
6-aminopenicillanic acid in 70 parts by volume of 50% 10
strength aqueous acetone, prepared by addition of tricthylamine. Yield:
44%. [err]-Lactam content: 78%. 35      NMR signals at [err]=2.6 (2 H),
2.75 (2 H), 4.5 (1 1-1), 4.55 (2 H), 5.5-5.9 (3 H), 6.85   35 (3 H), 7.55
(3 H), 8.4 (6 H) and 8.6 ppm (3 H). Example 34 Sodium
a-(3-ethoxvcarbonyl-3-methvlureido)-4-methylsulplhenylbenzylpenicillin: l5
To prepare this penicillin, 6.0 parts by weight of
[err]-(3-ethoxycarbonyl-3-methyl- 40
ureido)-4-methylsulphenylpenyl-acetic acid were dissolved in 80 parts by
volume of  40 acetone, with the addition of 2.6 parts by volume of
triethylamine, 3.0 parts by weight of 1-methyl-2-chloro)-pyrrolinium
chloride were added at [err] the mixture was stirred for 45 minutes at the
same. temperature, a solution of 4.4 parts 20                     by weight
of 6-aminopenicilianic acid in a mixture of 70 parts by volume of 50% 45
strength 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 water, and the reaction mixture was
worked up as in Example 31, to isolate the sodium salt of the penicillin.
25                     Yield: 44%. 50      [err]-Lactam content: 78%.
50 Calculated:    C 46.7  H 5.2  N  9.9  S 11.3 



30                     Found:         C 47.0  H 5.6  N 9.4  S 10.8 NMR
signals as indicated in Example 33. The spectra of both substances are
identical. Effectiveness in animai cxperiments: A    36
1,301,962                                            36 37 Example 35
Sodium  [err]-(3-[err]-chloroprupionyl- 3
-methylureido)-cyclohex-3-enylmethylpenicillin: This penicillin  was
prepared in the manner described in Example 32, from 5.3 parts by weight of
[err] (3-[err]-chloropropionyl-3-methylureido)-cyclohex-3-enyl-acetic acid,
5       after reaction with 3.0 parts by weight of
1-methvl-2-chloro-pyrrollnium chloride in   5 the presence of 2.6 parts by
volume of triethylamine, by reaction with 4.4 parts by weight of
6-aminopenicillanic acid which had been dissolved in [err] strength aqueous
5 acetone, at pH 7.5, by means of triethylamine. Yield: [err] 10
[err]-Lactam content: 78%
10 NMR signals at [err]=4.3 (2 II), 4.5 (2 H), 5.8 (1 H), 6.2 (2 H), 6.65
(3 H), 6.8 (2 H)                      10 and 7.7-8.8 ppm (13 H). Example 36
Sodium D-[err]- [3-(2-thionoyl)-3-methylurcido] -benzylpenicillin:
15 15           To prepare this penicillin, 3.9 parts by weight of
D-[err]r-[3-(2-thenoyl)-3-methyl-     15               15
ureido]-phenylacetic acid were dissolved in 55 parts by volume of acetone
with the addition of 2.0 parts by volume of triethylamine, 2.3 parts by
weight of 1-methyl-2- chloropyrrolinium  chloride were added at -5 C. to
[err] the mixture was -       stirred for 45 minutes at the same
temperature, a solution of 3.1 parts by weight 20      of
6-aminopenicillanic acid in a mixture of 60 parts by volume of 90% strength
20 aqueous acetone and tricthylamine, which had a pH of 7.5, was added, and
the mixture was stirred for 2 hours at -5 C. and worked up-as described in
Example 31-to isolate the sodium salt of the penicillin. Yield: 56%. 25
[err]-Lactam content: 64%.
25               25 NMR signals at [err]=2.1-3.0 (8 H), 4.35-4.8 (3 H), 5.8
(l H), 6.55 (3 H) and 8.45 ppm (6 H). Example 37
30 Sodium  D-a- [3-(3.5-dimethylisoxazolyl(4)-carbonyl)-3-methylureido]
benzylpenicillin: 30           To prepare this penicillin, 3.9 parts by
weight of D-[err]-[3-(3,5-dimethylisoxazoloyl-  30
4)-3-methylureido]-phenylacetic  acid were dissolved  in  60 parts by
volume of methylene chloride with the addition of 2.0 parts by volume of
triethylamine, the solution was cooled to --10 C., 2.2 parts by weight of
l-methyl-2-chloropyrrolinium                      35 chloride were added,
and the mixture was left to stand for 90 minutes at -10 to 35       [err]
(solution A).
35 Separately: 3.1 parts by weight of 6-aminopenicillanic acid werc
suspended in 60 parts by volume of methylene chloride, 3.4 parts by volume
of triethylamine were added, and the mixture was stirred for 4 hours at
[err] (solution 3). Solution B was then cooled to between 0 and -5 C., and
solution A was added in several                               40 



40       portions, over the course of 30 minutes, whilst stirring and
continuing to cool.          40 Thereafter the mixture was stirred for a
further hour at 0 to 5  C., the solvent was stripped off in vacuo, the
residue was taken up in water and a 1: 1 mixture of ether and ethyl
acetate, the pH was adjusted to 7.5 whilst stirring, the organic phase was
separated off, the aqueous phase was covered with fresh ethcr-ethyl acetate
mixture, 45       the pH was brought to 1.5 by means of 2 N hydrochloric
acid, whilst stirring and         45               45 cooling with ice, the
organic phase was separated off, washed with water and dried over magnesium
sulphate for 2 hours in a refrigerator, and the penicillin was isolated as
the sodium salt, as described in Example 31. Yield: [err] 50
[err]-Lactam content: 80% Calculated:    C 50.7  H  5.0  N  12.3  S 5.6
Found:         C 51.1  H  5.4  N  11.6  S 5.8 NMR signals at [err]=2.35-2.9
(5 H), 4.4 (1 H), 4.5 (2 M), 5.8 (1 H), 6.8 (3 H), 7.6 (3 H), 7.75 (3 H)
and 8.45 ppm (6 H).    36 37
1,301,962                                                37 Example 38 If,
in the procedure of Example 36, the D-[err]-[3-(2-thenoyl)-3-methylureido]-
5                         phenylacetic acid used there is replaced by 0.012
mol of: D-[err]- [3-(2-furoyl)-3 -methylureido ] -phenylacetic acid, 5
D-a- [3-(2-furovl)-3-ethylureido] -phenyl-acetic acid,
5 D-[err]- [ 3-(2-furoyl)-3 -n-propvlureido] -phenylacetic acid, D-[err]-
[3-(2-furoyl 1-3-phennylureido] -phenicnvlaceic acid,
D-a-[3-(2,5-dimethvlfurol-3-)-3-methylureido] phenylacetic acid, D-a-
[3-(5-bromofuroyl-3-)-3-methylureido] -phenylacetic acid, 10
D-[err]-[3-(5-methoxymethyifuroyl-2-)-3-methylureido]-phenylacetic acid,
10 D-[err]-[3-(3,5-dimethylisothiazol-3-yl)-carbonyl)-3-methylureido]
-phenylacetic acid, D-a- [
3-(isoxazol-4-yl)-carbonvl-3-methylureido]-phenviacetic acid. D-[err]-
[3-(isoxazol-3-y1)-carbonyl-3 -methylurcido ] -phenvlacetic acid,
D-[err]-[3-(3-methylthiodiazol(1,2,5)-4-yl)-carbonyl-3-methylureido]
-phenvlacetic acid or 15       D-[err]-[3
-(4-methylthiadiazol(1,2,3)-5-yl)-carbonyl-3-methylureido]-phenylacetic
acid             15 15                              the sodium salts of the
following penicillins ore obtained: D-[err]- [ 3-(2-furoyl)-3-methylureido]
-benzylpenicillin, D-a- [3-(2-furoyl)-3-ethvl-urcido] -benzylpeniciliin,
[err] [3-(2-furoy1)-3-n-propylurcido] -benzyipenicillin, 20
20        D-a- [3-(2-furoyl)-3-phenylureido] -benzylpenicillin,
20 D-[err]- [3-(2,5-dimethylfuroyl-3)-3 -methylureido]-benzylpenicillin,
D-[err][3-(2,5-dimethylfuroyl-3)-3-methylureido]-benzylpenicillin, D-[err]-
[ 3-(5-bromofuroyl)-3 -methylureido] -benzlpenicillin, D-[err]-
[3-(5-methoxymethvlfuoyl-2)-3-methvlurcido]-benzylp2nicillin, 25
25        D-a-
[3-(3,5-dimethylisothiazol-3-yl)-carbonvl-3-methylureido]-benzylpenicillin,
25 D-[err]- [3-(isoxazol-4-yl)-carbonl-3-methylureido] )-benzylopnicillin,
D-[err]-[3-isoxazol-3-vl)-carbony1 -3- methylureido] -benzylpcicillin, 



D-a-
[3-(3-methylthiodiazo1(1,2,5)-4-yl)-carbonyl-3-methylureido]-benzylpenicill
in or D-a-[3-(4-methylthiodiazol(l,2,3) -5-yl)-carbonyl-3-methylureido]
-benzylpenicillin. 30                                              Example
39                                                30 A)
D-[err]-(3-Cyclohcxyloxycarbonyl-3-methyl-urcido)-phennyl-acetic acid: 13.5
parts by weight of bis-(trimethylsilyl-C-phenylglyene were dissolved in 100
parts by volume of dry carbon tetrachloride, a soluticn of 10.0 parts by
weight of N- cyclohexyloxycarbonyl-N-methyl-carbamic acid chloride in 30
parts by volume of 35       carbon tetrachloride was slowly added dropwise
at [err] whilst excluding moisture,              35 and the mixture was
left to stand overnight in a refrigerator. Thereafter it was 35
washed 3 times with 50 parts by volume of water at a time, and the organic
phase was evaporated to dryness in vacuo. Yield of oily product: [err] 40
NMR signals at r=0.5 ( 11), 2.5 (5 H), 4.6 (1 H), 5.2 (1 H), 6.8 (3 H) and
7.9--8.9            40 ppm  (10 H). B)
0-[D-[err]-(3-Cyclohexyloxycarbonyl-3-methvlureido)-phenyl-acetyl] - C -
cyano-C- ethoxycarbonyl-formaldchydeoximc: 2.92 parts by weight of
C-cyano-C-ethoxvcarbonyl-formaldehydeoxime were dis- 45       solved in 50
parts by volume of tetrahydrofurane, 2.9 parts by volume of triethylamine
45 were added, the mixture was cooled to -100 C., 1.5 parts by volume of
thionyl chloride were then slowly added dropwise whilst stirring and
continuing to cool, and the mixture was subsequently stirred for 15 minutes
at -10 C. A solution. cooled to 0 C., of 6.88 parts by weight of
D-[err](3-cyclohexyloxycarbonyl-3-methylureido)- 50       phenylacetic acid
in a mixture of 50 parts by volume of tetrahvdrofuranc and 2.9
50 parts by volume of triethylamine was then added dropwise over the course
of approx. 45  minutes whilst continuing to cool, and the reaction mixture
was subsequently -       stirred  for a further hour at 00 C. The
triethylamine hydrochloride which had separated out was then filtered off,
the filtrate was cvaporated in vacuo from  a bath 55       at 15--20 C.,
using a rotary evaporator, the residue was dissolvcd in methylene
55 chloride, the solution was cooled to 0 C. and once shaken rapidly with
ice water, and the organic phase was subsequently dried at [err] over
sodium sulphate, filtered, and evaporated in vacuo by means of a rotary
evaporator, from  a bath at [err], and finally from  a bath at 40 C. A
colourless, varnish-like substance is obtained.    38
1,301,962                                            38               39
Yield: 98%. Specific rotation: [err] (54.2 mg; methanol). The substance
showed an IR spectrum corresponding to its structure. NMR signals at r=0.5
(1 H), 2.6 (5 H), 4.3 (1 H), 5.25 (1 H), 5.7 (2 H), 6.8 (3 H)
5 5                          and 8.0-9.0 ppm (13 H).
:5 Examplc 40 0- [D-a-(3-Ailyloxvcarbonyl-3-methylurcido)-phenylacetyl]
-C-cyano-C- choxvcarbonyl-formaldehydeoxine:
10 This substance was prepared in the manner described in Example 39, from
5.86 10      pants by weight of C-cyano-C-ethoxycarbonyl-formaldehydcoxime,
100 parts by volume       10 of tetrahydrofurane, 57 parts by volume of
triethvlarine, 3.0 parts by volume of thionyl 



chloride and a mixture of 12.0 parts by weight of
D-[err]-(3-allyloxycarbonyl-3-methyl- ureido)-phenylaceric acid, 100 parts
by volume of tetrahydrofurane and 5.7 parts by                      15
volume of triethylamine. A colourless, varnish-like substance is obtained.
Yield: over 80%.
15 Specific rotation: [err]   (50.6 mg; methanol). The substance showed an
IR spectrum corresponding to its structure. 20 NMR signals at r=0.4 (1 H),
2.6 (5 H), 3.7-4.2 (1 H), 4.3 (1 H), 4.5-4.9 (2 H), 5.3 (2 H), 5.65 (2 11),
6.8 (3 H) and 8.65 ppm (3 H). Example 41
20 0-[D-[err]-(3 -benzoyl-3-methylurcido)-2,6-dichlorophenylacetvl]-C-
25 cvano-C-ethoxycarbonyl-formaldchvdeoxime: This substance was prepared in
the manner described in Example 39, from 2.85 parts by weight of
C-cyano-C-ethoxcarbonyl-formaldehydexi.ne, 50 parts by volume 25
thionyl chloride and a mixture of 7.6 parts by weight of
D-[err]-(3-henzoyl-3-methyl          25 ureido)-2,6-dichlorophenylacctic
acid. 50 parts by volume of tetrahydrofurane and 2.8                     30
parts by volume of triethylamine. A colourless, varnish-like substance was
obtained. Yield: over 80%. The IR spectrum of the substance showed the
bands corresponding to its structure. 30      NMR signals at [err]-0.5 (1
H), 2.45 (5 H, 3.55 (1 H), 5.65 (2 H), 6.9 (3 H) and 8.7         30
35 (3 H). Example 42 Sodium  D,L-a-(pyr rolid-2-on- 1
-yl-carbonylamino)-[err]-p-tolvly-methylpenicillin: This penicillin was
prepared in the manner described in Example 1, from  14.5 35      . parts
by weight of [err]-pyrrolid-2-on-1-yl-carbonylamino)-[err]-p-tolylacetic
acid, 10.2 parts  35 by weight of tetramethyl-chloroformamidinium  chloride
and 15 parts by weight of                        40 6-amino-penicillanic
acid. Yield: 29%. [err]-Lactam content: 67%. 40       NMR signals at
[err]=2.5-3.05 (4 H), 4.5 (3 H), 5.8 (1 H), 6.1--6.4 (2 H), 7.4 (2 H),
40              45 7.7 (3 H), 8.0(2 H) and  8.3-8.6 ppm (6 H) Example 43
Sodium  D,L-[err]-(3-o-fluoobenzo3-1-3-methyl-ureido)-
[err]-p-tolyl-methypenicillin: This penicillin was prepared in thc manner
indica ced in Example 2, from 9 parts                   50 45      by
weight of N-o-fltiorobenzoyl-N-methyl-ureido-N-p-tolylacetic acid, 4.95
parts by    45 weight of tetramethyl-chloroformamidinium chloride and 8.5
parts by weight of 6- amino-penicillanic acid. Yield: 59% [err]-Lactam
content: [err] ro      Calculated:    C 53.7  H 1.8  N  9.7  S 5.5
50              55 Found:         C 53.4  11(6.0) N  9.7  S 5.9 NMR signals
at r=2.3-3.1 (8 H), 4.5 (3 H), 5.8 (1 H), 6.3 (3 H),    (3 H) and 8.2-8.5
ppm  . (6 H). Effectiveness in animal experiments: A and B.
60    



38              39                                           1,301,962
39 Example 44 Sodium D,L-[err][(imidazolidin -2- on - l-yl)-carbonylamino]
-p-methylbenzylpenicillin: 3.76 parts by weight of
tetramethylchloroformamidiium  chloride were suspended in 15 parts bv
volume of drv acetone and stirred for 10 minutes  with exclusion of 5
moisture. The product was filtered on, again with exclusion of moisture,
and the       5 5                       reagent was suspended in 4O parts
by volume of methylene chloride and cooled to 0 C. 5.53 parts by weight of
[err]-[(imidazolidin-2-on-yl)-carbonylamino]-p-methylphenyl- acetic acid in
a little methvlene chloride were now added and a solution of 2.0 parts by
weight of triethylaminc in 20 parts by volume of methylene chloride was
added 10      dropwise to the mixture over the course of 30 minutes, whilst
stirring and excluding      10 moisturc. The mixture was stirred for a
further 20 minutes at [err] and then 10                      cooled to -20
C. and treated, all at once, with a solution of the triethylaminc salt of
6-aminopcllicillanic acid in nctivlelne chloride, also cooled to [err]
(This solu- tion had been prepared by stirring 5.8 parts by weight of
6-aminop:niciilanic acid, 3.4 15      parts by weight of trietliylamine and
S parts by weight of anhydrous sodium sulphate     15 in 40 parts by volume
of methylene chloride for two hours, and subsequent filtering). 15    -
The mixture was left to reach 0 C. whilst stirring, was treared with a
further 0.9 part by weight of tricthylamine after a short time, and was
further stirred for 30 minutes at 0 C. and 30 minutes at room temperature.
It was now poured into ice 20      water. the pH value was adjusted to 5.5
and the methylene chloride was stripped off     20 in vacuco. The residue
was twice extracted with ether and the ether was cluted with a little
water. The combined aqueous solutions were covered with a layer of ethyl.
acetate and adjusted to a pH value of 1.5 with dilute hydrochloric acid
whilst 20                      stirring and cocling with ice. The ethyl
acetale phase was separated off, the water 25      was again extracted with
ethyl acetatc, and the combined cxtracts were washed with        25 water.
They were dried for about one hour at 0 C. over [err] filtered and treated
with 20 parts by volume of a I molar solution of sodium 2-ethylhexanoatc in
ether containing methanol, and the mixture was evaporated in vacuo at room
tempera- 25                      ture until it acquired an oily
consistency. It was now dissolved in the requisite amount 30      of
methanol and this solution was added dropwise to 500 parts by volume of a
30 mixture of about 500 parts by volume of absolute ether and 50 parts bv
volume of methanol, whilst stirring vigorously. The product which
precipitated was filtered off after standing for a short time, suspended in
dry ether and again [err] off. It was dried in vacuo over [err] for about 2
days. 30              35      Yield: 70%
35 [err]-Lactam content: 86% NMR signals, see Table 2, page 45. IR bands at
3280, 1760, 1712, 1655, 1600, 1520, 1270 and 765 [err] (in Nujol
suspension). 35 40                                          Example 45
40 Sodium
[err]-[imidazolidin-2-on-1-vl)-carbonylamino]-p-methylbenzylpenicillin: 2.8
parts by weight of [err]- [(imidazolidin-2-on -1-yl)-carbonylaminiol
-p-methyl- phenylacetic acid were reacted, in the manner described in
Example 44, with 1.7 parts by weight of
1-methvl-2-chloro-[err]-1-pvrrolinium   chloride instead  of tetrarmethyl-
40              45      chloroformamidinium  chloride, and subsequently
with 2.6 parts by weight of 6-             45 



arninopenicillanic acid in the form of its triethylamine salt, to give the
sodium salt of a- [(imidazolidin-2-on- 1-yl)-carbonvlamino]
-p-methylbenzylpenicillin. Yield: 54% [err]-Lacram content: 39% 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-a-
[(imidazolidin-2-on- 1 -yl)-carbonylarnino] -p-chlorobenzylpenicillin: This
penicillin was manufactured in the manner described in Example 1, frorn 50
55       5.95 parts by weight of
[err][(imidazolidin-2-on-1-vl)-carbonylamino]-p-chlorophenyl-    55 acetic
acid, 3.76 parts by weight of tetramethylchloroformamidinium chloride and
5.8 parts by weight of 6-aminopenicillanic acid. Yield: 59% [err]-Lactam
content: 86% 60      NMR signals, see Table 2; page 45.
60 IR bands at 3300; 1775, 1727, 1667, 1608, 1540, 1287 and 780 [err]    4
0                                        1;301,962
40               41 Example 47A Sodium [err]-[(imiazolidin-2-on-
1-yl)-carbonylamino] -p-chlorcbenzylpeniciliin: 3.6 parts by weight of
[err]-[(imidazolidin-2-on-1-yl)-crbovnylainiiio)-p-chlorophenyl- acetic
acid were reacted in the manner described in Exarixule 1 with 2.22 parts by
5       weight of 1,3-dimethyi-2-chloro-A-1-iirnidazoliiniurn chfloridc
a:ci subsequently with 3.02  .5 parts by weight of 6-arninopenicilianic
acid tGo 1ive the sod!ium salt of a-[(irnidazolidin-
2-on-1-yl)-carbonylaminoj -p-chlorobenzylpenicillin.
5 Yield: 65%/, fl-Lactam content: 72% 10      NhMR signals, see Table 2,
page 45.                                                     10 The IR
spectrum in Nujol is identical with that of the penicillin of Example 46.
Example 47B                                                          10 a-
[(Iimdazolidin-2-on-1-yi)-carbonylamino]-p-methylphenylacctic acid: 16.5
parts by weight of [err]-(4-methylphenyl)-glycine were dissolved in 200
parts 15      by volume of [err]  strength aqueous dioxane, with the
addition of sufficient 2 N sodium  15 hydroxide solution. Thereafter the
mixture was adjusted back to a pH value of 7-8                     15 with
5 N  hydrochloric acid, whereupon the aminoacid separated out partially as
a fine precipitate. A solution of 11.8 parts by weight of
1-chlorocarbonyi-imidazolidin-2- one in 50 parts by volume of warm acetone
was now added dropwise, whilst stirring 20      and cooling by means of an
ice bath. The pH vias at the same time maintained at         20 between 7
and 8 by appropriate addition of 2 N sodium hydroxide solution. After
completion of the addition, the mixture was stirred for a further 15
minutes at room temperature until the pH value reinained constant.
Unreacted aminoacid (6 parts by   : weight) was filtered off, and the
filtrate was evaporated to half its volume in vacuo and 25      extracted
once with 100 parts by volume of ether. The aqueous phase was adjusted
25 to a pH of 1-2 with 2 N hydrochloric acid and the oil which precipitated
was taken up in ethyl acetate by extraction with 2X100 parts by volume. The
combined cthyl 



acetate extracts were washed with 50 parts by volume of water, dried over
[err] and subsequently evaporated to dryness. A glassy foam was obtained,
which through 30      trituration with petroleum ether was converted into a
finely granular, non-crystalline  30              25 powder.
25 Yield: 48% NMR signals, see Table 2, page 46. Example 47C The following
[err] -vl)-carbonylamino]-phenylacetic acid was                  0 35
produced as described in Example4713:
35 [err]-[(lmidazolidin-2-on-1-yl)-carbonylamino]-p-chlorophlenylacetic
acid front 18.6 parts by weight of [err]-(4-chlorophenvl)-glycine and 11.8
parts by weight of 1-chioro- carbonylimidazolidin-2-one. Recovered
unreacted [err]-(4-chlorophenyl)-glycine: 6 parts by weight. 40
Yield of product moist with ether: 33 parts by weight.
40 The substance was recrystallised from ethyl acetate/petrolcum ether. 1st
fraction yield:    [err] relative to converted starting material. 2nd
fraction, yield:    15 Melting point= [err] NMR signals, see Table 2, page
46. 45                                        Example 47D
45 1-Chiorocarbonvl-imidazolidiii-2-one: 4 parts by weight of phosgene in
10 parts by volume of absolute tetrahydrofurane were added dropwise, over
the course of 15 minutes, to a vigorously stirred solution of 3.5 parts by
weight of imidazolid-2-one [manufactured according to Fischer and 50
Koch, Ann. 232, page 224 (18S6)] in 50 parts by volume of absolute
tetrahydro-          50 furane. Thereafter the reaction mixture was stirred
for 3 hours at 10 C. and a strcam of drv air was then passed through it to
blow out the hydrochloric acid produced, and residues of phosgene. It was
now evaporated to dryness ir. vacuo on a rotary evaporator,             50
and the solid residue was dried over concentrated sulphuric acid at about
12 min Hg. 55      Yield: [err] Melting point = [err] after
recrystallisation from acetone-pentane.    55 Calculated:    C 32.3  H 3.4
N  18.8  Cl 23.9 Found:         C 32 3  H(4.5) N  18.7  Cl 23.9
55    41                                             1,301,962
41 NMR signals at = 5.7 to 6.1 (2 II) and 6.3 to 6.7 (2 H), (ecetone-d, as
the solvent), symmerical A.B,-system. IR bands at 3230, 17 90, 1700, 1270
and 1150 cm-'. 5 Example 47E 5            If, in the procedure of Example
44. the [err](imidazolidin-2-on-1-yl)-carbonyl-         5 amino]-p-
methylphenylaceric acid used therein is replaced by 0.02 mol of one of the
following: 10                       [err]-
[(imidazolidin-2-on-1-yl)-carbonylamino] -thienyl(2)-aceric acid, [err]-[
(imidazolidin-2-on-1 -yl)- carbonylamino] -thienyl(3)-acetic acid, 10
[err]-[(imidazolidin-2-on-1-yl)-carbonylamino]amino]-p-hydroxyphenylacetic
acid,                       10 [err]-
[(imidazolidin-2-on-1-yl)-carbonylamino]-m-hydroxyphenylacetic acid,
[err]-[(imidazolidin-2-on-1-yl)-carbonylamino] [err]-chlorophenvlacetic
acid, 



[err]- [ (imidazolidin-2-on-l-vi)-carbonylamino]-[err]-di
-fluorophenylacetic acid, a-[(imidazolidin 2- on-1-yl)-carbonylamino]-o-
[err]-chlorofluorophenylacetic acid or 15
[err]-[(imidazolidin-.2-on-1-yl)-carbonylamino]-p-acetylaminophcnvlacetic
acid,              15 the following penicillins are obtained in the form of
their sodium salts: 20
[err](imidazolidin-2-on-1-yl)-carbonylamino]-thienyl(2)-methylpenicillin,
[err]-[(imidazolidin-2-on-1-yl)-carbonylamino]-thienyl(3)-methylpenicillin,
[err]-[(imidazolidin-2-on-1-yl)-carbonylamino]-p-hydroxybenzylpenicillin,
20
[err]-[imidazolidin-2-on-1-vl)-carbonylamino]-m-hydroxbenzylpenicillin,
20 [err]- l(imidazolidin-2-on-1 yl)- carbonylamino]
-o-chlorobenzylpenicillin, [err]-
[(imidazolidin-2-on-1-yl)-carbonylamino][err]-difiuorobenzylpenicillin,
[err]- [(
imidazolidin-2-on-1-yl)-carbonylamino]-[err]-chlorofluorobenzylpenicillin
or a- [ (imidazolidin-2-on- 1-yl)-carbonvlamino]
-p-acetylaminobenzylpenicillin. 25
Example 48                                              25 D-a-
[(Imidazolidin-2-on- 1-yl)-carbonylamino] -phenylaccic acid: 9.7 parts by
weight of D(--)-C-phenylglycinc were suspended in 150 parts by volume of
50%  strength aqueous dioxane and sufficient 40%  strength aqueous sodium.
hydroxide solution was added dropwise at room  temperature, whilst
stirring, for the 30  phenylglycino to have just dissolved. Approximately
15%  strength hydrochloric acid      30 was then added to this solution,
whilst stiring, unitl the pH of the solution had reached 7.5-8.0. The fine
suspension of the phenylglycine which is present at that stage was cooled
to about [err] 10.6 parts by weight of finely powdered imnidazolidin-2-on-
1-v1-carbonyl chloride were gradually introduced at this temperature whilst
stirring 35       and at the samc time the pH was kept at [err] appropriate
addition of approxi-       35 mately 5 N  sodium hvdroxide solution. The
phenylglycine hereupon dissolved, apart from  a small amount of residue.
The mixture was stirred for a further 60 minutes at 50 C., during which
time a little sodium  hvdioxide solution still had to be added occasionally
in the first 15 minutes only, to maintain the desired pH. Small amounts 40
of insoluble mattcr were then filtered off. The filtrate was largely freed
of dioxane        40 by means of a rotary evaporator, covered with a layer
of ethyl acetate, acidified with 2    N    hydrochloric   acid   to   pH
1.5-2.0    and   thoroughly   stired, 45                        and  the
organic  phase  was  then  separated  off,  twice  washed  with  water,
dried    over   magnesium    sulphate   and    completely    evaporated
in    a 45       rotary evaporator. The residue, a colourless clear foam,
was dried for two davs over          45 [err] in a desiccator with an open
trap, connected to an oil pump. Yield: 7.9 parts by weight. In the IR
spectmrn (solvent: dinethylsulphoxide), the substance shows 50
two double bands in the region left open by the solvent, namely as 1720 and
1670, and at 1525 and 1480 cm-', respectively. NMR signals, see Table 2,
page 46. 50                                             Example 49
50 55
[err]-[(Imidazolidin-2-on-1-yl)-carbonylamino]-4-methyltlliophenylacetic
acid: a-) [err]-Amino-4-methylthiophenylacetic acid: This aminoacid was
obtained according to the usual procedure: starting from
4-methylthiobenzaldehyde, via the cyanohvdrm and a-aminonitrile, and its
saponifica- 55       tion with boiling 20%  strength hydrochloric acid.
Melting point >2600 on the              55 Kofier bench.    



42                                            1,301,962
42               43 The IR  spectrum  [err] shows a single band in the
carbonyl region at 1740 cm-' and a broad absorption between 1 570 and 1670
[err] with a main peak at 1590 cm-'. The NMR  spectrum  [err] shows signals
at ;-2.5---2.8(4 H) (AB- 5       system), at 5.6 (1 II) ard at 7.0 ppm (3
H).                                                 5               5 b)
[err]- (Imidazolidin-2-on-1-yl)-carbonylamino]-4-methylthiophenylacetic
acid: This compound was manufactured from  13 parts by weight of the
aminoacid described above and 10 parts by weight of
imidazolidin-2-on-1-yl-carhonyl chloride, in the manncr described in
Example 5.
10 10       Yield: 6.7 parts by weight of a yellowish hard foam.
10 In the IR  spectrum  (solvent: dimethylsulphoxide) the substance shows
two double bands in the range left open by the solvent, namely at 1710 and
1660, and at 1520 and 1480 [err] NMR signals, see Table 2, page 46. 15
Example 50                                               15 Sodium
D-[err]-[(imidazolidin-2-on-1-yl)-clrbonylamine] -benzylpenicillin: 3.8
parts by weight of D- [err]- [(imidazolidin-2-on-1-yl-carbonylamino]
-phenyll- acetic acid were dissolved in 65 parts by volume of
dichloromethane, 2.7 parts by                            20 weight of
i-methvl-2-chloro-A-1-pyrrolinium  chloride were added, and after cooling
20       to - 10 C. 2.0 parts by volume of triethylamine werc added
gradually. This reaction    20 mixture was then stirred for one hour at -5
C. (mixture A). 4.0 parts by weight of 6-aminopenicillanic acid in 80 parts
by volume of dichloromethane were treated with 4.4 parts by volume of
triethylamine and 4.0 parts by weight of aniydrous sodium
25 sulphate and then stirred for two hours at room  temperature. After
filtration, the 25       solution was ccoled to [err] and combined with the
mixture A. The reaction           25 mixture was left to reach [err] of its
own accord, and was then stirred for a further hour at 0 C. The solvent was
now removed in a rotary evaporaror, the rcsidue was dissolved in water, and
the solution was covered with a lever or ethyl acetate and acidified with
dilute hydrochloric acid at [err] whilst stirring, until pH 1.5 was
30 30       reached. The organic phase was then separated off, washed with
water, dried over     30 magnesium sulphate whilst cooling, and filtcrcd,
and after dilution with an equal amount of ethcr the sodium salt of the
penicillin was precipitated from the filtrate by adding a solution of
sodium 2-ethylcaproate dissolved in ether  containing methanol. Yield: 1.3
parts by weight.
35 35       [err]-Lactam content: 34%
35 IR band at 1775 cm-'. NMR signals, see Table 2, page 46. Example 51
1)-[err]- [ (Imidazolidin-2-on-1 -yl)-carbonylamino]-benzylpeniciliin
40 (free acid and sodium salt): 40            Mixture A  was prepared in a
corresponding manner to Example 50, from  3.8              40 parts by
weight of D- [err](imidazoiidin-2-on-1-yl)-carbonylamino]-phenylacetic
acid, 65 parts by volume of dichloromethane, 3.0 parts by weight of 1,3-
dimethyl-2-chloro- [err]-1-imidazolinium chloride and 2.0 parts by volume
of triethylamine, and reacted with                        45 the dried
solution prepared from  4.0 parts by weight of 6-aminopenicillanic acid, 80
45       parts by volume of dichloromethane  4.4  Parts by volume of
triethylamine and 4.0   45 parts by weight of [err] After removing the
solvent and distributing  the reactien 



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
organic phase was formed and                 5 this was filtered cff,
washed with water and dried. This product was the free acid 50       of the
desired peniciliin. Yield  1.5 paris by weight.The ethyl acetate phase
which          50 was above the acid aqueous phase was separated off ,
washed with water, dried over magnesium  sulphlate and diluted with ether,
and the sodium salt of the penicillin was precipitated. Yield: 1.9 parts bv
weight. 55        -Lacrtam connent (free acid):   92 %.
55 [err]-Lactam  content (sodium salt): 89' The two penicillins show; an TR
spectrum which corresponds to their structure. NMR signals, see Table 2,
page 46.    42               43
1,301 ,962                                             43 Example 52
D)-[err]- ((Imidazolidin-2-1-yl)-carbonylamino]-benzylpenicillin (free acid
and sodium salt) The penicillin was prepared in a manner corresponding to
Example 52, from 3.8 5               5       parts by weight of
D-[err][imidazolindin-2-on-]-yl]-carbonylamino]-phenylacetic acid, 50 parts
by volume of dichlcromethane, 1.2 parts by weight of tetramethylchloroform-
armidinun cilloride and 1.0 part by volume of triethylamine consituting
mixture A, end 2.0 parts by weight of 6 aminpenicillanic acid in 50 parts
by volume of dichloro- methane and 2.2 parts by volume of triethylamine as
well as. 2.0 parts by weight of 10      sodium sulphate. 0.2 part by weight
of penicillin was obtained as the free acid and 1.9      10 10
parts by weight as the sodium salt. B-Lactam content (free acid):    [err]
[err]-Lactam content sodium sat): 25%. The free acid showed an IR spectrum
corresponding to its structure. 15
Example 53                                               15 Sodium  a-
[(imidazolidin-2-on- 1-yl)- carbonylamino] -4-methylhiobenzvlpenicillin: 15
This penicillin was prepared in a manner corresponding to Example 50, from
4.5 parts by weight of [err]-[(imidazolidin-2-on-
1-yl)-carbonylamino]-4-methylthio-phenyl- acetic acid, SO parts by volume
of dichloromethane. 2.7 parts by weight of 1-methyl- 20
2-chloro-A-1-pyrrolinium  chloride and 2.0 parts by volume of
triethylamine, con-            20 stituting mixture A, and 4.0 parts by
weight of 6-aminopenicillanic acid, S0 parts by 20
volume of dichloromethane, 4.4 parts by volume of triethylamine and 4.0
parts by wcignr of sodium sulphate. Yicld: 4.2 parts by weight of sodium
salt. 25      jR-Lactam content: 36%.
25 NMR signals, see Table 2, page 46. 25 Example 54 Sodium D,L-[err]-
[(imidazolidin-2-c n- 1 -yl)-carbonylamino]-4-methylthiobenzylpenicillin:
This penicillin was obtained in a manner based on Example 50, from  1.9
parts 30       by  weight of
[err]-[(imidazolidin-2-on-1-yl)-carbonylaminio]-4-methylthio-phenylacetic
30 



30                        acid, 40 parts by volume of dichcromethane, 1.2
parts by weight of tetramethylchloro-- formamidinium chloride and 0.98 part
by volume of triethyiamine constituting mixture A, and 1.73 parts by weight
of 6-aminopenicillanic acid, 40 parts by volume of dichloromethane, 1.9
parts by volume of triethylamine and 1.5 parts by weight of 35       sodium
sulphate constituting mixture B. Yield: 2.0 parts by wcight of sodium
salt.         35 35                       [err]-Lactam content: 61%. Thc
penicillin showed an IR spectrum  corresponding to its structure. NMR
signals, see Table 2, page 46. Example 55 40
1,3-Dimethyl-2-chloro-[err]--imidazolinium  chloride:
40 a)  N,N' -Dimethyl-N,N'-bis-trimethylsilyl-ethylendiaminc: 40
A mixture of 176 parts by weight of N,N'-dimethylethylenediamine, 1000
parLs by volume of benzene and 552 parts b  volume of triethylamine were
stirred at room temperature and at the same time 434 parts by weight of
trimethylchlorosilane, diluted 45       with 503 parts by volume of
benzene, were added dropwise over the course of 3                45 hours.
The mixture was stirred for a further 3.5 hours and left to stand
overnight, 45                        and the precipitate present was
filtered off and washed wish beazecne. The combined filtrates were
concentrated in a rotary evaporator and the residuc was distilled in vacao.
Yield: 364 parts by weight. 50       Boiling point [err]
50 The NMR spectrum  (CCl, as the solvent) showed signals at --160 (4 H)
and -148 50                        Hz (6 H), with the signal of the
trimethylsilyl radicais (9 H) being at 0 Hz. Analysis:   Calculated:    C
51.7  H  12.1  N  12.1 Found:         C 51.1  H 11.9  N  12.1 -5
b) N,N'-Dimethylimidazolid-2-one.
55 A  solution of 363 parts by weight of
N.N'-dimethyl-N,N'-bis-trimethylsilyl- ethylenediamine in 440 parts by
volume of dichoromethane, and a solution of 170 parts by weight of phosgene
in 700 parts by volume of dichloromethane, were simul- taneously and
separately added  dropwise, over the course  of 4.5 hours, to 800 parts
45 1,301,962                                      44 by volume of
dichloromethane  at room  temperature whilst stirring. The reaction  mix.
ture was then left to stand overnight, the unreacted phosgene was flushed
out with dry air, the solvent was removed in a rotary evaporator and the
residue was distilled                             5 in vacuo. Yield 119
parts by weight. Boiling point [err] 5        c)
1,3-Dimethyl-2-chloro-[err]-1-imidazolinium chloride:
5 A  solution of 150 parts by weight of i,3-dimethylimidazolid-2-one in 200
parts by volume of toluene was added to a solution of 156 parts by weight
of phosgene in                                 10 330 parts by volume of
roluenc, and the nixture was left to stand overnight at room temperature.
The product which had then crystallised out was filtered off, washed 10
with carbon tetrachloride and dried over [err] in a desiccator.
10 Yield: 177 parts by weight. Melting point: about [err] (Kofler bench).
The product is crystalline and very                               5
hygroscopic. The NMR spectrum (solvent: chloroform) shows signals at [err]
(4 H) 



and 6.65 ppm (6 H). 15                                              Example
56                                                  15 If, in the procedure
of Example 44, the [err]-[(imidazoliiin-2-on-1-yi)-.carbonyl- amino]
-p-methylphenylacetic acid used thcrein is replaced by 0.02 mol of:--
20 D-a- [(1,3-diazacyclohexan-2-on-1-yi)-carbonylamino] -phenx-lacetic
acid, a-
[(1,3-diazacvlohexan-2-on-1-yl)-carbonvlamino]-p-methylphenylacetic 20
[err]- [ (1,3- di azacyclohexan-2-on- 1 -yl)-carbonylamino]
-p-chlorophenylacetic acid,              20
a-[(1.3-diazacyclohexan-2-on-1-yl) -carbonylamino]
-p-methylthiophenviacetic acid, [err]-[ (diazacyclohxan-2- on- 1
-yl)-carbonylamino] -p-hydroxyphenylacetic acid,
[err]-[(1,3-diazacyclohexan-2-on-1-yl) -carbonylamino]-thienyl(2)-acetic
acid,                                       25 ( 1,3 diazacyclohexan-2-on-
1-yl)-carbonylamino]-thienyl(3)-acetic acid, 25      D-
[err]-[(benzinidazolon-1-yl)-carbonylamino]-phenylacetic acid,
25 [err]-[(benzimidazoion-1-yl)-carbonylamino]-p-methylphenylacetic acid,
[err]- [(benzimidazolon- l-yl)-carbonylamino]-p-chlorophenylacetic acid, a-
[(benzimidazolon-l-yl)-carbonylamino]-p-methylthio-phenylacetic acid,
[err]-[(benzimidazolon-1-yl)-carbonylamino]-p-hydroxy-phenylacetic
30 30
[err]-[(benzimidazolon-1-yl)-carbonylamino]-thienyl(2)-acetic acid, 30
[err]-[(benzimidazolon-1-yl)-carbonylamino]-thienyl(3)-acetic acid,
D-[err][(5-methyl-irnidazolidin-2-on-l-yl)- ccarbonylamino]-phenylacetic
acid, [err]-[4-methylimidazolidin-2-on-
1-yl)carbonylamino]-p-methylphenylacetic a- [5-methylimidazolidin-2-on- 1
-yl)carbonylamino]-p-chlorophenylacetic acid, 35
[err]-[(5-methylimidazolidin-2-on-1-yl)carbonylamino]-p-methylthiophenylace
tic acid, [err]-(5-methylimidazolidin-2-on-1-yl)
carbonylamino]-p-hydroxyphenylacetic acid,
[err][(5-methylimidazolidin-2-on-1-yl) carbonylamino]-thienyl(2)-acetic
acid, [err]-[(5-methylimidazolidin-2-on-1-yl)-carbonvlamino]-
thienyl(3)-acetic acid,
D-[err]-[5,5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-phenylacetic
acid, 40
[err]-(5,5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-p-methylphenylace
tic acid,         40
[err]-[5,5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-p-chlorophenylace
tic acid, [err]-
[(4,5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-p-methylthiophenylacet
ic acid, [err][(5,5
dimethylimidazolidin-2-on-1-yl)carbonylamino]-p-hydroxyphenylacetic acid,
43       [err]-
[(5,5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-thienyl(2)-acetic acid
or
[err]-[(4,4-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-thienyl(3)-aceti
c acid, the following penicillins are obtained in the form of their sodium
salts:- D-[err][(1,
3-diazacyclohexan-2-on-1-yl)-carbonylamino]-benzylpenicillin. [err]-[(1,3-
diazacyclohexan-2-on-1-yl)-carbonylamino]-p-methylbenzylpenicillin, 50
[err]-[(1,3-diazacyclohexan-2-on-1-yl)-carbonylamino]-p-methylthio-benzylpe
nicillin
[err]-(1,3-diazacyclohexan-2-on-1-yl)-carbonylamino]-p-hydroxybenzylpenicil
lin,
[err]-[(1,3-diazacyclohexan-2-on-1-yl)-carbonylamino]-[err]-thienyl(2)-meth
ylpenicillin, [err]-[1,3-diazacyclohexan-2-on
-l-yl)-carbonylamino]-[err]-thienyl(3)-methylpencillin,
D-[err]-[(benzimidazaolon-1-yl)-carbonylamino]-benzylpenicillin.
[err]-[(benzimidazolon-1-yl)-carbonylamino]-p-methyl-benzylpenicillin,
[err]-[(benzimidanzolon-1-yl)-carbonylamino]-p-chlorobenzylpenicillin,
[err]-[(benzimidazolon-1-yl)-carbonylamino]-p-methylthio-benzylpenicillin,
[err]-[(benzimidazolon-1-yl)-carbonylamino]-p-hydroxy-benzylpenicillin, 60
[err]-[(benzimidoazolon-1-yl)-carbonylamino]-[err]-thienyl(2)methylpenicill
in,                      60 



45                                                  1,301,962
45 44
[err]-[(benzimidazolon-1-yl)-carbonylamino]-[err]-thienyl(3)-methylpenicill
in. D-a- [(5-methylimidazolidin-2-on-1-yl)-carbonylamino]-benzylpenicillin,
[err]-(4-methylimidazolidin-2-on-1-yl)-carbonylamino]-p-methyl-benzylpenici
llin,
[err]-[(5-methylimidazolidin-2-on-1-yl)-carbonylamino]-p-chloro-benzylpenic
illin, 5
5
[err]-[(5-methylimidazolin-2-on-1-yl)-carbonylamino]-p-hydroxy-benzylpenici
llin,
[err]-[(5-methylimidazolidin-2-on-1-yl)-carbonylamino]-[err]-thienyl(2)-met
hylpenicillin, 5
[err]-[(5-methylimidazolidin-2-on010yl)-carbonylamino]-[err]-thienyl(3)-met
hylpenicillin,
[err]-[(5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-benzylpenicillin,
10
[err]-[(5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-[err]-methyl-benzy
lpenicillin,
[err]-(5,5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-p-chlorobenzylpen
icillin, 10
[err]-[(4,5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-p-methylthio-ben
zyl- penicillin,
[err]-[(5,5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-p-hydroxy-benzyl
oenicillin, 15
[err][(5,5-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-[err]-thienyl(2)-
methylpenicillin or
[err]-[(4,4-dimethylimidazolidin-2-on-1-yl)-carbonylamino]-[err]-thienyl(3)
-methylpenicillin. 15
Example 57 Jf, in  the procedure of Example 44, the
[(imidazolidin2-on-1-yl)-carbonyl- 20        amino] -p-methylphenylacctic
acid used therein is replaced by 0.02 mol of: --                         20
D-[err]- [(imidazolidin- 2-on- 1 -yl) carbonylamino] -
p-methoxyphenylacetic acid. 20                          L-[err]-
[(imidazolidin-2-on-1-yl)-carbonylamino]-p-methoxyphenylacetic  acid, D.
L-[err]- [ (imidazolidin -2- on- 1
-yl)-carbonaylamino]-p-methoxyphenylacetic acid, D-[err]- [
imidazolidin-2-on-1-y-)-carbonylamino]-0,0 dichlorophenylacetic 25
L-[err](imidazolidin-2-on-1-yl)-carbonylamino-o.o' dichlorophenylacetic
acid, 25
D,L-[err]-[(imidazolidin-2-on-1-yl)-carbonylamino]-[err]-dichlorophenylacet
ic acid, the following peilicillins are obtained in the form of their
sodium salts:- D-[err]-
[(imidazolidin-2-on-1-yl)-carbonlamino]-p-methoxy-benzylpenicillin,
[err]-[(imidazolidin-2-on-1-yl)-carbonylamino]-p-methoxy-benzylpenicillin,
30
D,L-[err]-[(imidazolidin-2-on-1-yl)-carbonylamino]-p-methoxy-benzylpenicill
in, 30
D-[err]-[(imidazolidin-2-on-1-yl)-carbonylamino]-2,6-dichloro-benzylpenicil
lin, L-[err]-
[(imidazolidin-2-on-1-yl)-carbonylamino]-2,6-dichloro-benzylpenicillin or
D,L-[err][imidazolidin-2-on-1-yl)-carbonylamino]-2,6-dichloro-benylpenicill
in, 35 Table 2   NMR  data of some penicillins of the general formula (1).
Position of the signals is indicated in the --scale [ppm]. Solvent: CD,OD.
[err] 60    46                                             1,301,962
46               47 [err]     TABLE 2 (Continued) 



1,301,962 WHAT WE CLAIM IS:- 1. Penicillins of the general formula:- [err]
in which general formula:- 5             A is a group of the general
formula:-                                                 5 [err] in which
general formulac (2), (3) and (4) X is a hydrogen atom, or an alkyl,
alkenyll, cycloalkyl or cycloalklenyl group with up to ten carbon atoms, or
a vinyl, arylvinvl, mono-, di-, or tri-halo (lower alkyl), 10       lower
alkylamino, di(lower alkyl)amino, monoarylamino, aryl (lower alkyl) amino
or aryloxy group, or an alkoxy or aralkoxy group with up to eight carbon
atoms, or a cycloalkoxy group with up to seven carbon atoms, or a group of
the general formula: (lower alkyl)-O-V-                        (5); (lower
alkyl)-S-V                        (6); [err] (lower alkyl)-O-CO-V-
(8); di (lower alkyl)amino-CO--V-              9); [err] (11); 20
(12); (13); (14);    1,301,962
49 [err] [in which general formulae (5) to (20): V is a bivalent organic
radical with 1 to 3 carbon atoms; n is 0,1 or 2; and
15 10           [err] which may be the same or different, are each a
hydrogen, chlorine,  10 bromine, iodine or fluorine atom or a nitro,
nitrile, di (lower alkvl)amino, di (lower allwl)aminocarbonyl, lower
alkanoylamino, lower aikoxy-carbonyl, lower alkanoyloxy, lower alky!, lower
alkoxy, sulphamyl, or trifluoronetriyl group;] Y is an aikyl, alkenyl,
cycloalkyl or cycloalkenyl group with up to ten carbon 15      atoms, or a
Vinyl, propenyli, mono-, di-, or tri-halo (lower alkyl), aryl, or
heterocyclic  15 group, cr an aralkyl group with up to eight carbon atoms;
-<-Z---is a divalent group of the formula:- [err]    [err] 



[in which general formula (21) to (27) m is 3, 4 or 5 and the arrow [err]
means that the two free valencies of the group Z are not arbitrarily joined
to the N and C atoms of the group [err] but are oriented as indicated by
the arrow;] Q is a divalent group; B is a group of the general fonnula:
[err] 10    in which general formulae (28), (29), (30) and (31) [err] which
may be            10 the same or different, are each a hydrogen or halogen
atom  or a lower alkyl, lower alkoxy, lower alkylthio, lower alkylthionyl,
lower alkylsulphonyl, nitro, di (lower alkyl) amino, lower alkanoylamino,
hydroxv, or lower alkanoyloxy group], an.d which, as regards the chirality
centre [err] can have either of the two possible R-  and S- 15
streroisomcric configurations or can be a mixture of these two
diastercomers; and          15 10                       the salts of these
pcnicillins. 2. The penicillins and salts of claim  1 in which Q is a group
of the general formula: -- [err]    50
1,301,962 [err] 5           in which general formulae (32) to (41):
5 E is a oxygen or sulphur atom; G is a hydrogen atom or a lower aikyl
group; [err] are as defined in claim  1; thc arrow in the divalent group
[err] means that the two free valencies of the group Q are not arbitrarily
joined to the 10      two nitrogen atoms of the group
10 15 (4) but are oriented as indicatcci by the arrow; M is a group of the
general formula: -- [err]    in which general formulae (42), (43) and (44),
E and G have the meanings given above. 3. The pcnicillins according to
claim 1 of general forinula (l) in which A is a group of the general
formula: - [err] in which X, Y and Z are as defined in claim  1, and  B is
a group of the general formula:- [err] and their pharmaceutically
acceptable salts. 10           4. The penicillins according to claim  1 of
general formula (1) in which A is a          10 



group of the general formula:- 5
[err] in which Q is as defined in claim  I or 2, and their pharmaceutically
acceptable salts. S.  The penicillins and salts of claim  1 or 3 in which A
is the group: 15                                           a
15 [err] 6. The penicillins and salts of claim 1 or 3 in which A is the
group: [err] 7. The penicillins and salts of claim 1 in which A is the
group: - 20            8. The penicillins and salts of claim 1 or 3 in
which A is the group: -                  20 [err] 9. Thc penicillins and
salts of claim 2 or 4 in which A  S the group: - [err]    53 52
1,301,962                               *             52 10. The
penicillins and salts f any preceding claim in which B is a phenyl group.
11. The penicillins and salts of any precceding claim  in which B is a
p-methyl- thiophenyl group. 12. The penicillins and salts of any preceding
claim  in which B is a p-medlyl- 5       rhenyl group.
5 13. The penicillins and salts of any preceding claim in which B is a
p-methoxy- phenyl group. 14. The penicillins and salts of any prcccding
claim  in which B is a thienyl-(2) group.
10 10            15. The penicillins and salts of any preceding claim  in
which C* is in the R-         10 configuration. 16.
D-[err]-(3-Acetyl-3-allyl-ureido)-benzylpenicillin and its sodium salt. 17.
D - a - (3 - [err] - Chlorobutyryl - 3 - methyl - urcido) ..
benzylpenicillin  and its sodium salt.
15 15            18.
DL-a-(3-Acetyl-3-alll-ureido)-[err]-thienyl(2)-methylpenicillin  and its
sodium        15 salt. 19.
a-(3-[err]-Chloropropionyl-3-methyl-ureido)-cyclohex - 3 -
enyl-methylpenicillin, and its sodium salt. 20. D,L - (3 - y -
Chlorobutyryl - 3 - methyi - urcido) - 2 - thienyl) - methyl-
20 20      pcnicillin, and its sodium salt.
20 21. D,L - a - (3 - Dimethylaminocarbonyl - 3 - methyl - urcido) - 4 -
methoxy- benzylpenicillin, and its sodium salt. 22. D,L - ce - (3 -
Dimethylaminocarbonyl - 3 - methyl - ureido) - a- thienyl(2)-
methylpenicillin, and its sodium salt.
25 25            23. D,L - a - (Pyrrolid - 2 - on - 1 - yl - carbonyl -
amino) - [err] - p - tolyl-           25 methylpenicillin, and its sodium
salt. 24. D - [err]-(3 - Methoxycarbonyl - 3 - methyl - urcido) -
benzylpeniciilin, and its sodium salt. 25. D - [err] - (3 -
Isopropexycarbonyl - 3 - methyl - ureido) - benzylpenicillin  and
30 



30       its sodium salt.
30 26. D - a - (3 - n - Butoxycarbonyl - 3 - rrethyl - ureido) -
bcnzylpenicillin and its sodium salt. 27. D  - [err] - (3 -
Cyclohexyloxycarbenyl - 3 - methyl - ureido) - benzylpenicillin and its
sodium salt. 35            28. D - [err] - (3 - Allyloxycarbonyl - 3 -
methyl .. urcido) - benzylpcnicillin  and       35 its sodium salt. 29. D -
a - (3 - Methoxycarbonyl - 3 - methyl - urcido) - 2,6 - dichlorobenzyl-
penicillin, and its sodium salt. 30. L - a - (3 - Methoxycarbonyl - 3 -
methyl - ureido) - .2,6 - dichlorobenzyl- 40       penicillin, and its
sodium salt.                                                             40
31. D,L - [err] - (3 - Methoxycarbonyl - 3 - methyl - ureido) - 2,6 -
dichlorobenzyl- penicillin, and its sodium salt. 32. D,L - [err] - (3 -
Methoxycarbonyl - 3 - methyl   ureido)4 - methoxybenzyl- penicillin, and
its sodium salt. 45           33. D,L - [err] - (3 - Methoxycarbonyl - 3 -
methyl - urcido) - [err] - (thienyi(2)-     45 methylpenicillin, and its
sodium salt. 34. a - (3 - Erhoxycarbonyl - 3 - methyl - ureido)  4 -
methylsulpheylbenzyl- penici'lin, and its sodium salt. 35. D,L -
[err]-[(Imidazolidin- 2 - on - I - vl) - carbonylamino] . p - methyl- 50
benzylpenicillin, and its sodium salt.
50 36. D,L - [err] - [(Imidazolidin - 2 - cn   1 - yl) - carbonylamino] - p
- chloro- berzvlpenicillin, and its sodium salt. 37. D,L - a -
[(Imidazolidin - 2 - on - 1 - yl) - carbonylamino] - 4 - methylthio-
benzvlpenicillin, and its sodium salt. 55            38. D,L -
(Imidazolidin - 2 - on - I - yl) - carbonylamino] - 2,6 - dichloro-  55  35
benzylpenicillin. and its sodium salt. 39. D -   - [(Imidazolidin - 2   on
1 - yl) - carbonylamino]  2,6 - dichloro- benzylpenicillin, and its sodium
salt. 40. L,[err]- [Imidazolidin - 2 - on -1 - yl) - carbonylarnino]   2,6
dichloro- 60 .    benzylpenicillin, anci its sodium salt.
60 41. D,L - a - [(Imidazolidin - 2 - on - 1 - yl)  carbonylamino] - p -
methoxy- benzylpenicillin, and its sodium salt. 42. D  - [err] -
(Imidazolidin - 2 - on - 1  yl) - carbonylamino] - [err] - methoxy-
benzylpenicilln, and its sodium salt.
10    53                                             1,301,962
53 22 43. . L-   - [(Imidazolidin- 2 - on -1-yl) -
carbonylamino]-p-methoxy- benzylpenicillin, and its sodium salt. 44. DL  -
[err] - (3 - Benzovl - 3 - methylureido)-4-methylsulphenylbenzyl-
penicillin, and its sodium salt. 5            45. D,L - [err] - (3 -
Benzoyl - 3 - methyl - urcido) - 4 - methylbenzvlpenicillin, and  5 5
its sodium salt. 46. D,I - a - (3 - Benzoyl - 3 - alkyl - ureido) - 4 -
methoxybenzylpenicillin and 



its sodium salt. 47. D,L - [err]-(3-Benzoyl - 3 - allyl - ureido) - 2,6 -
dichlorohenzylpenicillin and 10      its sodium sait.
10 10                            48. D,L -    - (3 - Benzoyl - 3 - methyl -
ureido) - 2,6 - dichlorobenzylpenicillin, and its sodium salt. 49. D,L - a
- (3 - o - Fluorobenzoyl - 3 - methyl - ureido) - a - p - tclyl - mcthyl-
penicillin, and its sodir. salt. 15            50. D,L -a -3 - Benzoyl - 3
- allyl - ureido) - a - thienyl(2) - methylpenicillin,      i5 15
and its sodium salt. 51. D,L - [err] - (3 - Furoyi(2) - 3 - methyl -
ureido) - [err]- thienyl(2) - methyl- peni cillin, and its sodium salt. 52.
1) - a - [3 - (2 - Thienoyl) - 3 - methyl ureido] - benzylpenicillin, and
its 20       sodium salt.
20 20                             53. D - a - [3 - (3,5 -
Dimethylisoxazol(4)- carbonyl) - 3 - methyl - ureido]- benzylpenicillin,
and its sodium salt. 54. The penicillins of claim 1, and the penicillin
salts of claim 1 and their corres- ponding free penicillins, that are
hereinbefore specifically mentioned in Examples 3, 25       5, 6, 12, 13,
16, 24. 25, 26, 27, 34 and 38.
25 25                             55. The penicillins of claim  1, and the
penicillin salts of claim  I and their coresponding free penicillins, that
are hereinbefore specifically mentioned in Examples 45, 47A, 51, 56 and 56.
56. A process for the preparation of the penicillins and salts of claim 1
and 2 in 30       which 6-amino-penicilianic acid or a compound of the
general formula: --                      30 30 [err] in which [err] are the
same or different alkyl groups having up to six carbon atoms; is reacted at
a temperature of -30 to +50 C. with a carboxylic acid of the 55
35       general formula: -
35 [err] modified at the carboxyl group, in which general formula (48) A
and B have the meanings given in claim  1 or 2; in the case of
6-amino-penicillanic acid, in a solvent in the presence of a base, and in
the case of the compounds of general formulae (46) 40       and (47), in a
water- and hydroxyl group-free solvent with or without a base.          40
54                                          1,301,962
54               55 57. The process of claim 56 in which the carboxylic
acid of general formula (48) has been modified at the carboxyl group by
reaction with about one molar equivalent of a compound of the general
formula:- (49); 0 [err] in which general formula [err] is as defined in
claim 56, [err] may have the same meanings as R., and may in addition be a
plienyl group, [err] is a divalent organic radical
15 10      [err] and W  is a halogen atom; in       10 a water-free incrt
oranic solvent in the prcscnce of about a molar equivalent of a base 



at a temperature of -60 to  -30  C. 58. The process of claim 56 in which
the carboxylic acid of general formula (48) has been modified at the
carboxyl group by conversion into the derivative of thc 15      general
formula:-
15 [err] in which A, B and C  have the meanings given in claim  1 or 2 and
U is a -CN and/or a ---O-O (lower alkyl) radical. 59. The process of claim
58 in which the derivative of general formula (53) has 20       been
prepared bv reacting a compound of the general formula: -
20 U                                                        20 [err] in a
water-free inert organic solvent in the presence of at least one molar
equivalent of a tcrtiarv organic base, at a temperature of -25  to  '-25
C., wil:h one molar equivalent of thionyl chloride to cbtain with the
formation of one molar equivalent    55
1,301,962                                            55 of base
hydrochloride an intermediate product, and then reacting the intermediate
product without isolation and in the presence of a further molar equivalent
of a base with one molar equivalent of the carboxylic acid of general
formula (48)at a tempera- ture of [err] 5            60. A process for the
production of the penicillins and salts of claim 3 in which       5
6-amino-penicillanic acid or a compound of the general formula. -- [err] in
which [err] are the same or different alkyl groups having up to six carbon
10       atoms; is reacted a. a temperature of [err] with a carboxylic acid
of the       10 general formula: [err] B modified at the carboxyl group; in
which gencral formula (48) A, B and [err] are as defined in claim  3; in
the case of 6- amino- penicillanic acid, in a solvent in the 15
presence of a base, and, in the case of the compounds of gencral formulae
(46) ard          15 10                        (47), in a  water- and
hydroxyl-group-free solvent with or without a base. 61. A process for the
production of the penicillins and salts of claim 4 in which
6-amino-penicilianic acid or a compound of the gencral formula:- [err]
56                                           1,301,962
56 in which [err] are the same or different alkyl groups having up to six
carbon atoms; is reacted at a temperature of [err] with a carboxvlic acid
of the general formula:-- [err] 5     modified at the carboxyl group, in
which general formula (48) A, B and [err] have the       5 meanings given
in claim 4; in the case of 6-amino-penicillanic acid, in the presence 



of a base, and in the case of the compounds of general formulae (46) and
(47), in a water- and hydroxyl-group-free solvent with or without a base.
62. The process of claim 56 substantially as hereinbefore specifically
described in 10      any of Examplcs 1 to 41.
10 63. The process of claim 56 substantially as hereinbeforc specifically
described in Example 42 and 43. 64. The process of claim 56 substantially
as hercinbefore specifically described in any of Examples 44 to 57. 15
65. The penicillins and salts of claim 1 whenever produced by the process
of any      15 of claims 56 to 59 and 62. 66. The pcnicillins and salts of
claim  3 whenever produced by the process of claim 60 or 62. 67. The
penicillins and salts of claim 23 or 49 whenever produced by thc process 20
of claim 63.
20 68. The penicillins and salts of claim 2 or 4 whenever produced by the
process of claim 61 or 64. 69. An antibiotic pharmaceutical composition
containing as an active ingredient at least one penicillin of any of claim
1 to 55 and 65 to 68 or a pharmaceutically 25       acceptable salt
thereof, in admixture with a pharmaceutically acceptable solid or liquid
25 diluent or carrier as hereinbefore defined. 70. The composition of claim
69 containing as an active ingredicnt at leas- one penicillin of any of
claims 3, 16 to 22, 24 to 34, 44, 48, 50 to 54, and 62 or a phar-
maceutically acceptable salt thereof. 30           71. The composition of
claim  69 containing as an active ingredient at least one      30
penicillin of any of claims 23, 49, 63 and 67. 72. The composition of claim
69 containing as an active ingredient at least one penicillin of any of
claims 4, 43, 55, 64 and 68. 73. The composition of any of claims 69 to 72
adapted for peroral administration. 35           74. The composition of any
of claims 69 to 72 adapted for parentcral administra-      35 tion. 75. The
composition of claim 74 which is a sterile isotonic saline aqueous
solution. 76. The composition of any of claims 69 to 75 substantially as
hereinbefore specifically described. 40           77. An antibiotic
medicament in dosage unit form as hereinbeforc defined com-         40
prising as an active ingredient at least one penicillin of any of claims 1
to 55 or 65 to 68 or a pharmaceutically acceptable acceptable salt thereof,
either alone or in admixture with a solid nr liquid diluent or carrier. 78.
The inedicament of claim 77 adapted for peroral administration. 45
79. The medicament of claim 77 adapted for parenteral administration.
45 80. The medicament of claim 79 which is a dry ampoule containing a
measured quantity of the active ingredient. 81. A medicament according to
any of claims 78 to 80 substantially as herein- before specifically
described. For the Applicants, CARPMAELS AND RANSFORD, Chartered Patent
Agents, 24, Southampton Buildings, Chancery Lane, London, W.C.2. 
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